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@denepanbHas pabouasi mporpaMma To ydeOHOMY mpenMery «MaremaThkKay
(yrnyOneHHbIN ypoBeHb) (IpeameTHas o0acth «MaremaTtuka u nuHpopMatrkay) (anee
COOTBETCTBEHHO — IMPOTpaMMa 10 MaTeMaTHKe, MaTEMaTHKa) BKIIFOYAET MOSICHUTEIHHY IO
3aMHCKy, CONepKaHhe OOy4eHUS, TIaHUPYEMBIE PE3YJNbTaThl OCBOCHUS MPOTPAMMBbI
10 MaTeMaTHKe, TEMAaTHIECKOE TUTAHUPOBAHNE.

HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1mo MmaTemMaTHKe YIITyOJICHHOTO YPOBHS 11t 0OyJaronuxcst 7—9 KiaccoB
pazpabotrana Ha ocHoBe PI'OC OOQO. B mporpamme Mo MareMaTuke Y4YTEHBI HJCH
U TOJIOKEHUSI KOHIEMIMKM PAa3BUTUS MaTeMaTUYecKoro ooOpa3oBanus B Poccuiickoif
denepanuu.

[IpenMeToM MaTeMaTUKU SABIAIOTCA (PyHIaMEHTaIbHbIE CTPYKTYPhI HAIIEro MUpa —
MIPOCTPAHCTBEHHBbIE (POPMBI U KOJUYECTBEHHBIE OTHOIICHHUS (OT MPOCTEUIINX,
YCBaMBAaE€MbIX B HEMOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUISL pa3BUTHUS HAYYHBIX W MPUKIAAHBIX Ujiei). MaTemaTuueckue 3HaHusI 00eCreurnBaroT
MMOHMMAaHUE TMPUHIUIIOB YCTPOWCTBA U HCIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALMIO COLHMAIBHOM, HKOHOMHYECKOH, IOJUTUYECKOU
uH(pOpMAaINK, JTAI0T BO3MOXKHOCTH BBINOJHSATH PACUEThl U COCTABISITH aJTOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYIIbI, BIAJETh MPAKTUUECKUMH MPUEMAMU T€OMETPHUUECKUX
U3MEpPEHUN M TOCTPOEHUM, YUTaTh MH(POPMAIIMIO, TIPEACTABICHHYIO B BHUJE TaOJIHII,
auarpaMM 4 TpaduKOB, JKUTh B YCJIOBHUSIX HEOMPEACICHHOCTH ¢ TOHWMATh
BEPOSITHOCTHBIN XapakTep CIydailHbIX COOBITHH.

N3yuenne martemMatuku QopMupyeT y OOyYaromMXCsl MaTeMaTUYeCKUN CTHIIb
MBIIUICHUS, IPOSIBIISIONIUNCS B ONPEACICHHBIX YMCTBEHHBIX HaBbikax. OOydaromuecs
OCBaMBAaIOT TaKWe€ NPUEMbl U METOAbl MBIIUICHUS, KaK HMHAYKIUS W JASAyKIUs,
000011IeHe U KOHKPETHU3allMsl, aHAIN3 U CUHTE3, KJacCu(UKaIUsi U CUCTEeMaTHh3alusl,
abctparupoBanue U aHaIorusi. OOBEKTHl MATEMATHYECKUX YMO3AKIIOUCHUM, IPAaBHIIa UX
KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHUH, CIOCOOCTBYIOT
BbIpaOOTKEe yMeHus (GOpMYIUpOBaTh, OOOCHOBBIBATh M JIOKA3bIBATHh CYXKICHUS, TEM
CaMbIM DPa3BHBAIOT JIOTUYECKOE MbINUICHHE. V3ydeHne maTemMaTuku OOecreyrnBaeT
dbopMupoBaHUE  ANTOPUTMHUYECKON  KOMIIOHEHTHI  MBINUICHWS W BOCIUTaHUE
YyMEHUM JeWCTBOBaTh MO 3aJaHHBIM aJIrOPUTMaM, COBEPIICHCTBOBATH HW3BECTHHIC
U KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHuss 3agad — OCHOBOM YyueOHOM
NEATEeIbHOCTH Ha YpPOKaxX MaTeMaTUKU — pa3BUBAIOTCS TBOpUYECKas W MPUKIagHAs
CTOPOHBI MBIIIICHUS.

OOyueHue mMaTeMaTUKE JAaeT BO3MOXKHOCTh Pa3BUBATh y O0YYaIOIIUXCS TOUYHYIO,
panMoHaNbHYI0 U WHPOPMATHBHYIO peYb, YMEHHE OTOMpaTh HanOoJee MOIAXOISIINE
SI3BIKOBBIC, CHUMBOJIMYECKHE, TpadUuecKHe CpPEICTBA MJIsS BBIPAKEHUS CYKICHHUMA
U HaTJIAIHOTO UX MpEeACTaBICHUS.
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[Ipy u3yuyeHUM MaTeMaTHKH OCYILECTBISETCS oOIIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEHCTBUTENBHOCTH, IPEACTABICHUAMHU O MPEAMETE U METOJIaX MATEMAaTUKH,
UX OTJIMYMH OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MIPUMEHEHUSI MaTEMATHUKU JJIs1 PEIICHHS] HAYYHBIX U IPHUKJIAJIHbBIX 337a4.

Marematuueckoe oOpazoBanue B Poccuiickoit ®enepanuu JOKHO peIIaTh,
B YaCTHOCTH 3a/1a4¥ 00ECIIEYeHHs CTPaHbI BBIITYCKHUKAMH, MaTEMaTUYECKas IOArOTOBKA
KOTOPBIX JIOCTaTOYHA JJIsl MPOJOJDKEHUS 0O0pa3oBaHUs B Pa3iMUYHBIX HANPABICHUSX,
BKJIIOYasl MaTEeMaTU4YeCKUE MCCleIoBaHus, paboTy B cdepe HHPOPMALUOHHBIX
TEXHOJIOTHIA, MPENOAaBaHUE MAaTEMATHKH, C OJJHOW CTOPOHBI, U MPUMEHEHHE MaTEMaTUKH
B JPYrMX HayKaX, B HMHXEHEPHO-TEXHOJIOTMUYECKOW U COIMalbHOU cepe ¢ Apyrou
CTOpoHBL. [l oOecneyeHHs JOCTHIKEHHMsSI COOTBETCTBYIOIIEH JTHUM  3ajadaM
MaTeMaTUYeCKOM TMOJArOTOBKH OOyYarouuxcsi, JJi1 YJIOBJIETBOPEHHUS HUX 3alpPOCOB
¥ BO3MOXHOCTEH IpeJHa3HaueHa MPOorpaMMa YriIyOJIEHHOTO W3Y4YEHHs] MaTEeMaTHKH.
[Iporpamma mo MaTeMaTUKE YIJIyOJIEHHOIO YPOBHS JAa€T BO3MOYKHOCTh PAaCUIUPHUTH
U YIJIyOUTh Kpyr H3Yy4aeMbIX BOIIPOCOB, CO3/aTh 0oJiee LEOCTHOE MNPEICTABICHUE
O CHCTEME MaTeMaTUYeCKUX 3HaHUM, cOpMUPOBATH O0JIee YCTOMUUBBIE U OCO3HAHHBIC
YMEHHUS.

[IpuopureTHpIMU 1ENIAMH OOyY€HHS MaTeMaThuke B 7-9 Kiaccax SBISIOTCS:

(opMHpOBaHHE LIEHTPAJIbHBIX MAaTEMAaTHYECKUX MOHATHI (YHCIIO, BEIUYMHA,
reoMeTpuyeckas ¢urypa, mepeMeHHasi, BEPOSTHOCTb, (DYHKIHS), 0O0eCrnedrBarOmUX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMs O0yYarOIINXCS;

NoJBEJCHNE OOy4aroUMXcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMaTUKHU U OKPY’KAIOIIEro MUpa, MOHUMAaHWE MAaTEMATUKU KaK 4acTu
oO1el KylbTyphl YEIOBEUECTRA;

pa3BUTHE MHTEIUIEKTYalbHbIX W TBOPYECKUX CIOCOOHOCTEW 00ydJaroumuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCJIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBIILICHUS,
MHTEpECa K U3YYEHUIO0 MaTEMAaTHKH;

(¢opmupoBanne (YHKIUMOHAJIBHOW MaTEeMaTHUYECKOH TIpaMOTHOCTU: YMEHHMS
pacno3HaBaTh MPOSBICHUS MAaTEMAaTUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEU
B pealbHBIX >KM3HEHHBIX CHUTYyallUsX M NPU U3YYCHUH APYTUX Y4EOHBIX MPEIMETOB,
NPOSBJICHUS] 3aBUCUMOCTEH UM 3aKOHOMEpHOCTeW, (OopMyIupoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3/aBaTh MAaTE€MaTUYECKHE MOJEIH, TPUMEHSTh OCBOEHHBIN
MaTeMaTUYeCKUil ammapaT Uil pEelIeHUsl I[PAKTHKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3yJIbTaThI.

OcHOBHBIE TUHUH CO/ICPKaHUS TPOrPaMMBbI 110 MaTeMaTHke B /—9 kiaccax: «Hucna
U BBIUMCICHUA», «Anredpa» («AnreOpandyeckue BbIpaXKEHHUS», «YpaBHEHUS
U HepaBeHCTBay), «DyHkuum», «l'eomerpus («l'eomerpuueckue QUIYpBI U HUX
CBOMCTBa», «/3MepeHre reoMeTpHUYeCKUX BEINYUH»), «BeposSTHOCTh W CTaTUCTUKAY.
JlaHHbIe JIMHUU Pa3BUBAIOTCS MapajijIesIbHO, KaKJas B COOTBETCTBUM C COOCTBEHHOM
IIPUPOJIOY U TPAILULIUAMHU, OJHAKO HE HE3ABUCHUMO OJIHA OT APYTOW, & B TECHOM KOHTAKTE
Y B3aNMO/JICHCTBUMU.
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Copep:xaHue mporpaMMbl MO0 MaTeMAaTUKE, PaclpeeIeHHOE MO0 rojaM o0ydeHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIUIHAAIBLHBIM
BolpocaM  oOydaromigecss  oOpaliajiuch  HEOJHOKpPATHO, 4YTOOBI  OBJIAJICHUE
MAaT€MaTUYECKUMH TOHATHSAMU UM HABbIKAMH OCYILECTBILUIOCH IOCIEI0BATEIBHO
U TOCTYMATENIbHO, C COOJIIOJICHUEM MPHUHIMIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIIOYAINCh B OONIyI0 CHCTEMY MaTeMaTHYE€CKHX MPEACTaBICHUN O00yJarommxcs,
paciupsis ¥ yriayOssisi ee, 00pasyst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBuu ¢ ®I'OC OO0 maremaTuka siBisieTca 0043aTENbHBIM IPEIMETOM
Ha YpOBHE OCHOBHOTO 0OIIEro oOpa30BaHMA M U3ydaeTcs Ha YIIIyOJIEHHOM YpOBHE
B paMKax CJEIyIoUuX Yy4eOHbIX KypcoB: «Auredpa», «I'eomerpus», «BeposTHOCTH
Y CTaTUCTHKAY.

Ob1ee yrcno 4acoB, peKOMEHAOBAHHBIX ISl H3yYeHUs] MaTeMaTHKH, — 816 gacos:
B 7 kiacce — 272 yaca (8 4acoB B HeJento), B 8 kiacce — 272 yaca (8 4acoB B HEEINIO),
B 9 kiacce — 272 4Jaca (8 4acoB B HEJICIIO).

Bo3moxkHa KOppEeKTHPOBKa OOILIEr0 YMCIIa YaCOB, PEKOMEH/I0BaHHBIX JIJISl U3YUEHHUS
MpeAMeTa, € YYETOM HWHJMBHIYaJIbHOTO MOAXOAa OOpa30BaTEIbHBIX OpraHU3ALMMA
K yriayOJIeHHOMY H3yYEHHI0O MaT€MaTUK{, B paMKax COONIOJICHHUS TUTMEHUYECKUX
HOpPMaTHBOB K HEJIeJIbHON 00pa30BaTeIbHOM Harpy3Ke.
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IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

OcBoeHME MaTEMaTUKH JTOJKHO 00ecreunBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
o01m1ero 06pazoBaHus TNYHOCTHBIX, METAMIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE ~ pe3yibTaTbl  OCBOGHHMS ~ MpPOTpaMMbl O  MaTeMaTHKe
XapaKTEPHU3YOTC:

1) naTpHOTHYECKO€E BOCIIMTAHHE:

MPOSBIICHUEM HMHTEpECca K IPOLLIOMY M HACTOSIIEMY POCCHUMCKOM MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaTEMaTUKOB U POCCUUCKOMU
MAaTEMATUYECKOM WIKOJIBI, K MCIOJb30BAHUIO ITUX JOCTHKEHUW B APYTrUX HayKax
Y IPUKJIAJHBIX cepax;

2) rpaKJIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliK €ro Mpas,
MPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IHYHBIX
CTPYKTYD, SIBJACHUH, NPOUEAYP I'PaXkTaHCKOTO OOLIECTBA (HapUMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MpOOJeM, CBSI3aHHBIX C NPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHHM HayKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-3THUYECKUX
MIPUHIUIIOB B AESTEIBHOCTUA YYEHOTO;

3) Tpy10BO€E BOCTIUTAHHE:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUUECKHX  3a/1ad
MaTEMaTUYECKONW  HAMpaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTU  MaTEMaTHYECKOTO
oOpa3oBaHMsl Ha TPOTSHKEHWHM BCEM JKU3HU JUIsl YCIENIHOM TpodeccrHoHambHOM
NESTEIPHOCTY W Pa3BUTHEM HEOOXOJAMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM
U TOCTPOCHHEM WHIAMBUAYAJIbHON TPACKTOpUM OOpa30BaHUS M KU3HCHHBIX TUIAHOB
C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOLMOHAILHOMY M JCTETHYECKOMY  BOCIPHSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a1ad, pPEHmICHUH, pPAacCyKICHHH, YMEHHIO BHJIEThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIeHHOCTH HAYYHOTO O3HAHMSI:

OpHMEHTALMEN B JEATEIbHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YENOBEKa, MPUPOABI M OOIIECTBA,
MOHMMAHUEM MAaTEMaTUYEeCKOW HayKu Kak c(hephl UeIOBEUECKOM AEITeTbHOCTH, ITANOB
€€ pa3BUTUSA M 3HAYMMOCTH JUISl PA3BUTUSA LUMBWIN3ALWH, OBJIAJACHUEM S3BIKOM
MaTeMaTUKM M MAaTeMaTU4YeCKOW KyJIbTypOM KaK CpPEACTBOM MO3HAaHHUS MHpA,
OBJIQJICHUEM HABBIKAMM MCCIIEA0BATEIBCKON IEATEIIbHOCTH;
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6) puznueckoe BocnuTaHue, PopMUpPOBaAHHE KYJIbTYPbI 310POBbS
U SMOLUMOHAJIBHOIO 0JIATOMOJIYYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATUUECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbS,
BEJICHUSI 3JI0POBOTO 00pasza KWU3HHU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM
3aHATHH U OTABIXA, peryligpHas ¢pu3nueckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, TMPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOro K€ TpaBa IPyroro
YEJI0BEKa,;

7) 3K0JIOTHYEeCKO€e BOCTIUTAHUE:

OpUEHTAallMe Ha NPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM i pelleHus 3aznad
B 00JIACTU COXPAHHOCTH OKPY>KArOUIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLEHKH UX
BO3MOJKHBIX TIOCIIEACTBUNA Ui OKpPYXAloleld Cpelbl, OCO3HAHUEM TIJ100aIbHOTO
XapaKTepa S3KOJOTMYECKUX POOJIEM U ITyTEH UX PELICHUS;

8) aganTamus K H3MEHSIOIMMCS YCJIOBHAM CONMATbHON M MPUPOIHOM Cpebl:

TOTOBHOCTBIO K JICUCTBHSM B YCIIOBHSX HEOMPEIACICHHOCTH, TIOBBIICHUIO YPOBHS
CBOCH KOMITETCHTHOCTH dYepe3 MPaKTUYECKYIO NeATeIbHOCTh, B TOM YHCJIC YMCHHE
VUHUTBCS Y APYTUX JIOACH, TPHOOpETaTh B COBMECTHOM ACATEIHPHOCTA HOBBIC 3HAHUA,
HAaBBIKM W KOMIICTCHITH U3 OTIBITA APYTHX;

HEOOXOIUMOCTBIO B (OPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYITUPOBATH WUJIEH,
MOHATHS, TUMOTE3bl 00 OOBEKTaX M SIBICHHUSIX, B TOM YHCJIE€ paHee HE H3BECTHBIX,
0CO3HaBaTh JEePUIIMTHI COOCTBEHHBIX 3HAHWNM M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHUE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAallMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTyallMI0 KaK BBI30B, TPEOYIOIMH KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMBIC
permeHuss W JACUCTBUS, (OPMYIUPOBATh K OICHWBATh PUCKH M  TIOCIEIACTBUA,
dbopMUpOBaTH OMBIT.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynpTaTe 0CBO€HHS MPOrpaMMBbI [0 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanus y oOydaromierocs OyIyT cOpMUPOBaHbI METapeIMETHbIE PE3yJbTaThl,
XapaKTEpU3YyIOIIMECs] OBJIAJICHUEM I103HABATEIIbHBIMA YHUBEPCAIbHBIMUA yUYE€OHBIMU
NEUCTBUAMHM, KOMMYHUKATUBHBIMH  YHUBEpPCAJIbHBIMU  YYEOHBIMU JEHCTBUSMH,
PEryJIsSTUBHBIMU YHUBEPCAIbHBIMU YU€OHBIMU JICUCTBUSIMU.

Ilo3naBare/ibHBIE YHUBEPCAJIBbHBLIC yqeﬁnble JeHCTBUS

[lo3naBaTenbHBIE  YHUBEpPCAJbHBIE  y4eOHbIE  JCUCTBUA  00ECIEUMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTUBHBIX MPOIECCOB 00yYaromuxcs (OCBOGHUE METOOB
MO3HAHUS OKPYKAIOMIETO MHpa, NPUMEHEHHE JIOTUYECKHUX, WCCIEeN0BATEIhCKAX
oreparui, yMeHui padotaTh ¢ HHOOPMALIHEH).
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ba3oBble JJornvyeckue qeMcTBUA:

BBISBIATH M XApPaKTEPU30BATh CYIICCTBCHHBIE TMPU3HAKHM MATEMATHYECKUX
00BEKTOB, TMOHSATUH, OTHOIICHUH MEXIy MOHATUSIMH, (POPMYIUPOBATH OMpPEACICHUS
MOHSATHUM, YCTAaHABJIMBATh CYIICCTBCHHBIM TMpH3HAK KJIacCU(MUKAIIUKM, OCHOBAHMS
1151 0000IIEHUS U CPABHEHU S, KPUTEPUU TIPOBOJIMMOTO aHAIU3A,

BOCIIPUHUMATh, POPMYIUPOBATH U TPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEIbHbIC
U OTpUIIATEeIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHUBOPEUHMS
B (akTax, MaHHBIX, HAONIOACHUSX W YTBEPXKICHUSAX, TMpeaiaraTh KPUTCPUU
JIJIS1 BBISIBJICHUSI 3AKOHOMEPHOCTEW Y IPOTUBOPEUHIA;

MPOBOJAUTHh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUYEHUM, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

pazouparhb JIoKa3aTeIbCTBA MaTEeMaTHUYCCKUX YTBEPKACHUN (mpsimbIe
1 OT MMPOTUBHOTO), MPOBOJIUTH CAMOCTOSITENILHO JOKA3aTeILCTBA MaTeMaTHUECKUX (haKTOB,
BBICTPAWBATh APTYMEHTALMIO, MPUBOJIUTH IPUMEPBI M KOHTPIPUMEPHI, MPUMEHSITH
METOJI MaTeMaTUYECKON MHTYKIIMU, OOOCHOBBIBATH COOCTBEHHBIE PACCY K ICHHUS;

BBIOMpaTh COCcO0 penieHus yaeOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BIOUpaTh HanboJiee MOAXOIAIIUNA C YYETOM CAMOCTOSITEILHO BBIJECICHHBIX
KpUTEPHUEB).

ba3zoBble ucciieoBarebCKue AeMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAk HUCCIENOBATEIbCKUNA HMHCTPYMEHT I[IO3HAHUS,
dbopMyIUpOBaTH BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIIBHO
yCTaHABJIMBATh UCKOMOE M JaHHOE, (OpMHPOBATh THIOTE3y, apIYMEHTUPOBATH CBOIO
MO3UIIUI0, MHEHUE;

MPOBOAUTHL MO  CAMOCTOSITEJIBHO  COCTABJICHHOMY IUJIaHY  DKCIEPUMEHT,
UCCJICIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4YECKOTO O0OBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO (opMynupoBaTh 0OOOIIEHHUS U BBIBOABI IO pe3yjibTaTaM
MIPOBEICHHOTO HAOIOICHN S, UCCIIEOBAHMS, IKCIIEPUMEHTA, OIICHUBATH JOCTOBEPHOCTh
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OITICHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKXKe BbIJIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBISITh ~ HEJJOCTATOYHOCTh M HM30BITOYHOCTh  HMH(OpPMALMU,  JaHHBIX,
HEOOXOIMMBIX JIJISl pEIICHHUs 3a/1a4H;

BbIOMpaTh,  AQHAIM3UPOBATh,  CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
MHGOPMAITUIO PA3TUYHBIX BUAOB U (OPM NPEICTABICHNUS;

BbIOUpaTh (HOpMYy MpeAcTaBiIeHUS UH(POPMALMU U WILTIOCTPUPOBAThH pelllaeMble
3aJlayy CXeMaMH, JuarpaMMaMu, HHOUM rpauKoil U uX KOMOUHAIMSIMUY;

OLIEHMBATh  HAAECKHOCTb HMHPOPMAIMM TIO0  KPUTEPUSAM, MPEIJIOKEHHBIM
WK chopMyTHMpPOBAHHBIM CAMOCTOSITENBHO.
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KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIC yUeOHbIe NeiCTBUA:

KOMMYHI/IKaTI/IBHBIG YHUBCPCAJIBHLBIC Y‘IG6HI>IG ,ZIGI\/'ICTBH}I 00eCIIeUnBarOT
C(l)OpMHpOBaHHOCTB COIIMaJIbHBIX HAaBBIKOB 06yqa}0m1/1x051.

OoO01menue:

BOCIIPHHUMAaTh U (OPMYJIUPOBATh CYKICHUS B COOTBETCTBUHU C YCIOBHSIMH
U LEeJsIMH OOIIEHUS, SCHO, TOYHO, TPAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX
Y TIMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY PEIICHHs 3aa4H W IOTyYEeHHBIM
pe3yybTaTam;

B XOJIle OOCYXICHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAE€MOH TEMBI,
MpoOJIEMBI, PEIIaeMON 3a/au, BHICKA3bIBATh WJICH, HAIICIICHHBIC HA TIOWCK PEIICHUS,
COTIOCTABJISAT CBOM CYXKJCHHMS C CYXJICHHSIMH JPYTrdX YYacTHHUKOB JHAaJIora,
0OHapyXMBaTh PA3IUIUE U CXOJICTBO IMO3UIUIN, B KOPPEKTHOU (popme GpopMyIupoBaTh
Pa3HOTIIACHSI, CBOU BO3PAKEHUS;

IPEACTaBIATh PE3yNbTaThl PEIICHUS 3a7a4d, JKCICPUMEHTA, HCCIIeI0BaHMS,
MPOCKTa, CAMOCTOSTEIBPHO BHIOMPATh (OpMAT BBICTYIUICHHS C YYETOM 3a]a4
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPHH.

CorpyaHunuecrno:

MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U MHIUBUIYaIbHOU paObOTHI
OpU pelIeHuH Y4YeOHbIX MaTeMaTHYeCKMX 3ajad, IPUHUMATh IeJIb COBMECTHOM
JesITeIbHOCTH, TUIAaHUPOBAaTh OPraHU3AlMI0 COBMECTHOM paboOThl, pachpenesiaTh BUIbI
paboT, ToroBapuBaThCs, 0OCYXKIATh MPOIIECC U pe3yabTaT paboThl, 00001aTh MHEHHUSI
HECKOJIbKHX YEJIOBEK;

y4acTBOBaTh B TPYNIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE); BBHITIOJIHSTH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
AEHCTBUS ¢ APYTMMU YJi€HAMH KOMaH/[Ibl, OLIEHUBATh KA4eCTBO pE3yjIbTaTa U KaueCTBO
CBOEro BKJIaJa B OOIIMI pe3yJIbTaT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMU
B3aHMOJICUCTBHSI.

Pel"y.]'IHTI/IBHLIe YHUBEPCAJIbHBLIC yqeﬁnble JeHCTBHUSA

PerynaruBHble yHUBEpCalbHbIe yueOHBIE AEHCTBUS 00€CIIeUnBaOT (HOPMUPOBAHKE
CMBICJIOBBIX YCTAHOBOK M )KM3HEHHBIX HaBBIKOB JIMYHOCTHU.

Camoopranuzanus:

BBISIBJISITH TIPOOJIEMBI ISl PEUICHHs] B JKU3HEHHBIX W YUYEOHBIX CHUTYaIUsX,
OPUEHTHPOBATHCS B PA3IMUYHBIX MOJIXOJAX MPHUHATHS peleHUd (MHIUBUAYAIbHOE,
TPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBIIAThH IUIAH, aJTOPUTM pELIeHMs 3aJaud (WM €ro 4acTh),
BbIOMpaTh CHOCOO pEIIeHUsT C YYEeTOM HMEIOIIUXCS PecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PELICHUH C y4eTOM
HOBOI HH(pOpMAIHH.
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CaMOKOHTPOJIb:

BJAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IMpolecca M pe3ysbTara
pelIeHrsT MaTEMaTHUeCKOM 3a7aui, CAMOMOTHBAIIMH U peIIeKCUH;

OpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU PEIICHUU 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa JACSITEIbHOCTH IOCTABJICHHOW LIEIH
U YCJIOBUSIM, OOBACHATH NMPUUMHBI JTOCTHKEHUS WIH HEAOCTH)KEHMSI LI€JH, HaXOJIUTh
OLIHUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

3MOHHOHaﬂbeIﬁ HHTEJLJICKT:
BbBIpAXXaTb 5MOLWHU IIPU H3YYCHHUHN MATCMATHUYCCKUX OOBEKTOB H (baKTOB, JaBaTb
OMOIMOHAJIBbHYIO OLICHKY PCHICHUSA 3aa4H.

HPEJIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3yabTaThl OCBOCHUSI MPOrPAMMBI 10 MATEMAaTHKE YIIIyOJIEHHOTO
YpOBHSI TIPEICTABIICHBI IO TOJAaM OOYYEHHS B CICIYIONIUX pa3feiiax IMpOrpaMMbI
10 MaTeMAaTHKE B PaMKax OTJCIbHBIX Y4EOHBIX KypcoB aisi /—9 Ki1accoB: «AnreOpay,
«I"eomeTpust», « BeposSTHOCTB U CTATUCTUKAY.

Pa3BuTre JOrMYEeCKMX TIPEACTABICHWA W HABBIKOB JIOTUYECKOTO MBIIIICHUS
00y4JaronuXxcsi OCYIIECTBIIICTCS B paMKax BCEX Ha3BaHHBIX KypCOB Ha MPOTSHKCHUHU BCEX
ner oOydenms. [lpenmomaraercs, 4YTO BBIMYCKHUK 9 Kilacca CMOXET CTPOUTH
BBICKA3bIBAaHUS W OTPHUIIAHUS BBICKA3bIBAHWM, paclo3HABaTh WCTHHHBIC W JIO)KHBIC
BBICKA3bIBAHUS, MPUBOAWTH TPUMEPHl W KOHTPIPUMEPHI, BBIMOIHATH OTCPAIHH
HaJl BRICKa3bIBAaHUSMH, CTPOUTH BBICKA3bIBAHUS U PACCYKJICHUS HA OCHOBE JIOTHYECKHUX
MpaBWJjI, pPeIiaTh JOTUYECKHUE 3a/layd, HAYYHTCS MPUMEHSTh METOJ] MaTeMaTHYeCKOU
WHAYKIIMH, OBJIQJICET MOHATHSAMU: OINpe/eieHHe, akcuoMa, TeopeMa, 10Ka3aTelbCTBO —
M HAy4YHTCS WCIOJIb30BaTh WX TIPH BBHIMOJHEHWHW YYCOHBIX M BHEYYCOHBIX 3ajad.
[Tpu >TOM BBEZICHHE OCHOBHBIX JIOTHYECKHUX TTOHITHI M OCBOCHHE OCHOBHBIX CBSI3aHHBIX
C HUMH BUJIOB JIEATEIHLHOCTH OTHECEHO K KypCy «BeposITHOCTh M CTATUCTUKA» M TaK¥Ke
pacrpesiesieHo Mo rogam oOydeHus.

B pamkax Bcex Tpex KypCOB OCYIIECTBIIICTCS ()OPMHPOBAHHWE YMEHUS BBIOMPATH
MOMXOMSIINA METOJ JUIA PEIICHUS 3a/1ay, BBIABIATH NMPUMEPHl MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH B TIPHUPOAC W OOIICCTBEHHON >XWU3HM, PACIIO3HABATH IPOSBICHUE
3aKOHOB MAaTEMaTHKH B KMCKYCCTBE, NMPUMCHATh MaTEMaTUYCCKHWE 3HAHUS M OIBIT
MaTEMaTHYECKON JIeATeTLHOCTH B CHUTyallMsAX peanbHOW ku3HU. OOydaroniuecs
3HAKOMSTCS C HAYYHBIMHU PE3yIbTaTaMH, OJYYCHHBIMHA B XOJI€ Pa3BUTHS apU(PMETUKH,
anreOppl, TEOMETPHH, TEOPHH BEPOSTHOCTH, CTATUCTUKH W Y4YaTCS WX OIHUCHIBATh,
NPUBOJAT TPUMEPhl MaTEMaTHYECKHMX OTKPBHITUH M MX aBTOPOB B OTEYECTBEHHOMN
¥ BCEMUPHOUN UCTOPUN HAYKH.
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OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YI'JIYBJIEHHOM YPOBHE B 7-9 KJTACCAX

IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa sSBISETCS OTHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHMS:
OHa o0ecrneynBaeT M3y4YeHUE APYIHMX ITUCHUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK
¥ TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOMMMO ISl TIPOJOJDKEHUS 00pa30BaHUs
U JUIsl TIOBCEAHEBHOW >ku3HU. Pa3ButHe y 0O0ydarolmuxcsi Hay4HbIX Mpe/ICTaBICHUN
O TPOUCXOXKICHUU W CYIIHOCTH alreOpamvecKux aOCTpakmuii, crmocoOe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBJICHUN U TIPOILECCOB B MPHUPOJE U OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJICIIMPOBAHUS B HAYYHOM IMO3HAHMM M B MPAKTUKE CIOCOOCTBYET
(GOpMHPOBAHNUIO HAYYHOTO MHPOBO33PEHUS W KAauyeCTB MBIIUICHHUS, HEOOXOIMMBIX
JUTSI aAanTalii B COBpeMEeHHOM 1 poBoM ob1iecTBe. M3yuenue anredpel odbecrieurnBaet
pa3BUTHE yMEHHUS HAOII0IaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUSA, BBIBOJIbI, (GOPMYIUpOBaTh yTBepKaeHUA. OcBoeHHE Kypca aiareopbl
oOecrieuynBaeT pa3BUTHEC JIOTHYECCKOTO MBINIICHUS OOYYaOIIMXCS: OHH HCIOJIB3YIOT
JNEAYKTUBHbIE ¥ HWHAYKTHUBHBIE pacCyXJC€HHs, 0000IeHne W KOHKPETHU3AIHIO,
abcTparupoBanue u aHajoruto. O0yueHue aaredpe mpeanoiaraeT 3HaYuTeIbHbIN 00beM
CaMOCTOSATENIbHON ~ JACATENBHOCTH  OOYYaIONmUXCS, TOATOMY  CaMOCTOSITEIHHOE
penieHre 3aaa4 oO0ydYaroIIUMHUCS SIBIISICTCS peanu3anueil IesTeIbHOCTHOTO MPUHITUIIA
oOy4eHwUsl.

B crpykrype mporpamMmbl yaeOHOTO Kypca «Anredpa» yriyOJIEHHOTO HU3y4YeHUs
OCHOBHOE€ MECTO 3aHUMAIOT  COJEp)KaTelbHO-METOMYecKue JuHuu: «Ywucnia
U BBIUMCICHUSM», «ANTreOpandecKue BBIPAKCHUSN», «YPABHCHHS W HEPABCHCTBAY,
«Dynkmumy. Kaxkmas w3 3THX COASPKATETbHO-METOIWYSCKUX JIMHUNA pPa3BUBACTCS
Ha TIPOTSHKEHUN TPEX JIET U3y4YeHHUs Kypca, B3aUMOJCHCTBYS C IPYTUMHU €r0 JTHHHUSIMHU.
B xome wusyuenHus Kkypca oOOydalOIIMMCS TPUXOJUTCS JIOTUYECKH PaCCYXIaTh,
UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBECHHBIM S3BIK. B CBS3M ¢ 3TUM B NpPOTpaMMy
y4eOHOTO Kypca «Anredpa» BKIFOYCHBI HEKOTOPBIC OCHOBBI JIOTHKH, IIPEICTABIICHHBIC
BO BCEX OCHOBHBIX pa3jeliax MaTEeMaTHYECKOro OOpa3oBaHHS U CIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYarONIUMHUCS OCHOB YHHUBEPCAIBHOTO MAaTEMaTHYCCKOTO  SI3BIKA.
ConeprkaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca « Anredpay sBIseTcs
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUN «HuCna U BBIYKCICHUSD CITY>KUT OCHOBOM JJIs1 JabHEUIIEro
M3YYCHUSI MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYalOmUXCs JIOTHYECKOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHUS TMOJb30BATHCS AITOPUTMAMHU, a TaKKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWUMBIX JJIsi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTHe mOHATHA O 4YMCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA CBS3aHO
C palMOHAJIBHBIMU M UPPALMOHAIIBHBIMU YHUCIaMH, (POPMUPOBAHUEM MpPEICTaBICHUNA
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O JCWCTBUTEIHHOM YHCJE. 3aBEpIICHHE OCBOEHHUS YHUCIOBOM JHMHHM OTHECEHO
K cpeiHeMy 00111eMy 00pa3oBaHUIO.

ConepxaHue JBYyX alreOpanyecKux JIUHUN — «AJreOpandyeckue BBIPKCHHS
U «YpaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEeMaTHYECKOT0 armapara, He0OX0AUMOTO JUIsl PELICHH 3a/1a4 MaTeMaTUKH, CMEKHBIX
IPEeIMETOB U OKpY»Karoliell peaibHOCTH. Ha ypoBHE OCHOBHOrO 0O0I1Iero oopa3oBaHus
yueOHBII MaTepHall TPYHNIUPYETCsl BOKPYT palMOHANBHBIX BBIpRXXEHUU. Anredpa
JEMOHCTPUPYET 3HAUCHHE MATEeMaTHUKU KaK S3bIKa JJIs MOCTPOEHUS MaTeMaTHUYeCKHX
MoOJIeNIel, ONMUCaHUs MPOILECCOB M SIBICHUU peanbHOro Mupa. B 3agaun oOydeHus
anrebpe BXOIAT TaKXKe JalbHEillllee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS,
HEOOXOAMMOIr0, B YAacCTHOCTH, IS OCBOECHMUS Kypca HH(POPMATHKU, U OBJIAJICHUE
HaBbIKAMHU JICIYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CHUMBOJBHBIX (POpM
CIIOCOOCTBYET  pPa3BUTHIO  BOOOpaKEHHUs, CIOCOOHOCTEH K  MaTeMaTU4eCKOMY
TBOPYECTBY.

Conepxanve (QyHKIHMOHAIBHO-TpA)UUECKON JMHUM HAIEJICHO Ha TOJyYeHUE
OoOyJaronMMuUCss 3HaHUM O (QYHKIMSIX Kak BaKHEWIEH MaTeMaTUYeCKOW MOJeNu
JUIA ONHUCAHMsSI M MCCIEAOBAaHUS Pa3HOOOpPAa3HBIX IMPOLIECCOB U SIBJICHUH B HPUPOJIE
u obOmecTBe. M3ydyeHne matepuana crnocoOCTBYET Pa3BUTHIO Y OOyYarOUIUXCsl YMEHUS
UCIIOJIb30BATh PA3IMYHBIC BHIPA3UTEIIbHBIC CPEJICTBA SI3bIKa MATEMATUKU — CIIOBECHOTO,
CUMBOJIMYECKOTO, TpauuecKkoro, BHOCHUT BKJaa B (OPMUPOBAHUE IMPEACTABICHUIMA
0 POJIM MAaTEeMATUKHU B Pa3BUTUU ITUBUIIU3AIUN U KYJIbTYPHI.

VYrnyOnaeHHbI Kypc ajireOpbl XapakTepU3yeTcsi H3YYEHHEM JIONOJHUTEIIBHOTO
TEOPETHUYECKOr0 amnmapara M CBS3aHHBIX C HUM METOJIOB pelleHus 3amad. AnreOpa
ABJIIETCS SI3BIKOM ISl ONMUCAHUS OOBEKTOB M 3aKOHOMEPHOCTEW, CIYKUT OCHOBOM
MaTeMaTHYeCKOro MojenupoBanusa. [Ipm sTom camu OOBEKTHI MaTeMaTHUECKUX
YMO3aKIIOYCHUI U MPUHSITHIE B anredpe mpaBujia UX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT
dbopMHUpOBaHHIO yMEHUW OOOCHOBBIBATH W JIOKA3bIBaTh CYXKACHHUS, Pa3BUBAIOT
MaTEeMaTHUECKYI0 MHTYUIMIO, KPATKO W HATJISITHO PACKPBIBAIOT MEXaHHU3M JIOTUYECKUX
MOCTPOCHUH U ydaT uX NpuMeHeHuto. Tem cambiM anredpa 3aHUMAET OAHO U3 BEAYIIUX
MECT B OPMHUPOBAHUHN HAYTHO-TEOPETHUECKOTO MBIIUICHUS 00yJatOIInuXCsl.

CornacHo yuyeOHOMY IJIaHy B 7-9 Kilaccax u3ydaercsi y4eOHbIN Kypc «Anredpay,
KOTOPBIA ~ BKJIIOYACT CIEAYIOIIME OCHOBHBIC pa3fenbl  coaepkanus: «Yucma
U BBIUMCICHUS», «ANreOpandecKkue BBIPAKCHHUS», «YPaBHEHUS U HEPaBEHCTBAY,
«DyHKIHW.

Bo3moxHa KOppeKTHPOBKa OOIIEro Yncia 9acoB, PEKOMEHI0BAHHBIX JIJISI U3YUCHHUSI
y4eOHOro Kypca, C Y4eTOM MHAMBHUIYAIbHOTO MOX0/a 00pa30BaTeIbHbIX OPraHU3alun
K Y[UIyOJIEHHOMY W3y4eHHI0 anreOphl, B paMKax COONIONCHUS TUTHCHHYECKUX
HOPMAaTUBOB K HeIeTbHOU 00pa30BaTENbHOI Harpy3Ke.

OOmiee 4YHMCIO YAacOB, PEKOMEHJOBAaHHBIX JUIS H3ydeHUs Y4eOHOro Kypca
«Anrebpa», — 408 4vacoB: B 7 kimacce — 136 gacoB (4 waca B Hezenmo), B 8 kiacce —
136 yacoB (4 Jaca B Hezeno), B 9 kimacce — 136 4acoB (4 4yaca B HEJICINIO).
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COIEPKAHUE OBYYEHMUAA

7 KIIACC

Yucia ¥ BbIYHCTICHUAS

Panmonanehbie uncna. CpaBHEHUE, YIOPSIOYMBAHUE U apU(DMETHIECKHUE ICUCTBUS
C pallMOHAIBHBIMU YHCIaMu. YucnoBas npsiMasi, MOJyJib YUCIIA.

CreneHb ¢ HaTypaJdbHBIM MOKA3aTEJIEM U €€ CBOMCTBA. 3allMCh YHCIA B ICCATUYHOU
MO3UIMOHHON CUCTEME CUMCIICHUS.

Pemienne TekcTOBBIX 3ajmau  apudmeTHyeckuM crmocoOom. Pemenue 3amau
W3 peaylbHOW TPAKTUKH HA 4acTH, Ha APOOM, Ha MPOIICHTHI, MPUMECHEHHE OTHOIICHUN
Y TPOMOPLUNA TIPU PEIICHUH 3a7ad, pEUICHUE 3a/lauy Ha JBUXKEHHUE, paboTy, MOKYIMKH,
HaJIOTH.

JlenumocTs 1enbix uncell. CBoMCTBa ASIUMOCTH.

[Ipocteie u cocTaBHbIC uncna. YeTHble M HEUETHbIE uncia. [Ipu3Haku genuMoctu
Ha2,4,8,5,3,6,9, 10, 11. [Ipu3naku 1eIUMOCTH CYMMBI U IIPOU3BEACHUS LIEIBIX YUCET
MIPU PELICHUY 3a7a4 C MTPAKTUUECKUM COJICP>KAaHUEM.

Haunbonpmmuii oOmmii neauTeas W HauMEHbIee o0Inee KpaTHOE IBYX YHCE].
B3anmno nipoctseie yncna. AnroputMm EBkimaa.

Jlenenue ¢ ocratkoM. ApupMeTHIECKHE ONepaIiiy Hajl OCTaTKaMH.

AJiredpanyecKue BbIPaKeHUS

BeipaxkeHne ¢ TepeMEHHBIMH. 3HAUEHUE BBIPAXKECHUS C TMEPEMEHHBIMH.
[IpencrapiieHre 3aBUCIMOCTH MEXy BEJIMYMHAMH B BUE (DOPMYJIBI.

ToxnectBo. ToKnecTBEHHbIE NpPeoOpa3OBaHUsl ANTCOPAMUYECKUX BBIPAKECHHIM.
JlokazaTrenbCTBO TOXKICCTB.

Onnounenbl. OHOYJIEH CTaHAApTHOTO BU1a. CTENEeHb OJTHOYJICHA.

MHorousniensl. MHOTOUJIEH cTanaapTHOro Buaa. CteneHb MHOrowieHa. CioxxeHue,
BBIYMTAHNE, YMHOXKCHHE M JCJICHUE MHOTOWIeHOB. [IpeoOpa3zoBaHue 11e710I0 BEIPXKCHUS
B MHOrOowieH. KopHu MHOTOUsIEHA.

DopMyJTbl COKPAIIEHHOTO YMHOXEHUSI: KBaJIpaT CYMMBI U KBaJIpaT pa3HOCTH JIBYX
BBIpaKEHUMN, KyO CYMMBI U KyO pa3HOCTH JIBYX BBIpaKEHHUM, PA3HOCTh KBAJPaTOB JABYX
BBIPAXKEHUI, MPOU3BEJICHUE PA3HOCTU U CYMMBI JBYX BBIPAXEHUI, CyMMa U Pa3HOCTb
KyOOB JIBYX BBIPQ>KEHUH.

Paznokenne MHOTOWwIEHa Ha MHOXHTEIH. BpIHeceHMe OOIero MHOMKHUTEIS
3a ckoOKH. MeToj TpynImupOBKH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHue ¢ onHou mnepemeHHOM. Kopenp ypaBHeHus. CBOWCTBAa ypaBHEHUU
C OJIHOW IepeMEHHOW. PaBHOCHIIBHOCTh YpaBHECHUH. YPABHEHUE KaK MaTeMaTU4eCKas
MOZIEJIb PEAIBHOU CUTYaLIUHU.

JluHerHoe ypaBHEHHUE C OJHOM IEPEMEHHON. UHUCI0 KOPHEW JTMHEHHOTO YPABHEHHS.
Pemenne TeKCTOBBIX 3a7a4 C MIOMOLIBIO JMHEUHBIX YPAaBHEHUM. JINHENHOE ypaBHEHHE,
COZIeprKalllee 3HaK MOJYJIS.
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VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk NTMHEHHOTO ypaBHEHHS C JABYMS
nepeMeHHbIMH. CUCTEMBI JINHEWHBIX YPAaBHEHUN ¢ JByMsI IepeMeHHbIMU. | padnueckuit
METOJI PEIICHHsI CHCTEMBI JIMHEWHBIX YpPaBHEHUN C JIBYyMs IEpEeMEHHBbIMH. Pemenue
CUCTEM JIMHEWHBIX YPAaBHEHUM C JBYMsI IIEPEMEHHBIMH METOJOM ITOACTAaHOBKH
U METOJOM ci0keHus. Cucrema JBYX JIMHEWHBIX YPaBHEHUN C IByMS IIEPEMEHHBIMU KaK
MOJIEJIb PEAIBHON CUTYyAalLUH.

DOYyHKIUU

Koopaunara Touku Ha npsimoit. UncnoBsle NpOMEXKYTKH. PaccTosiHue mexny nByms
TOYKAMHU KOOPJAMHATHOMN MPSIMOM.

[IpsmoyronbHast cucrema KoopaumHat. AOcmucca W OpAuHATa  TOYKHU
Ha KOOpAMHATHOM IuiockocTu. Ilpumepsl rpadukos, 3amaHHbIX (popmynamu. UrteHue
rpaUKoOB pealibHbIX 3aBUCUMOCTEM.

OyHKIMOHANBHBIE 3aBUCUMOCTH MeEXJy BenuuuHamu. [lonste QyHKUIMM.
OyHKIMS KaK MaTeMaTH4ecKas MOJIeb peanbHoro npouecca. O0aacTb onpeaesieHus 1
oOnacTh 3HaueHu pyHKuu. Criocoosl 3aganus GpyHkuud. ['paduk ynkuu. [onstus
MakCUMymMa ¥ MHHHMYMa, BO3pAacTaHWs W YOBIBaHHMS Ha IMpUMEpax peajJbHbIX
3aBUCUMOCTEM.

Jluneitnas ¢pynkuums, ee ceoictra. ['padux nuneitHon dynkumu. ['padux hyHKIIMN
y = |x|. Kycouno-3amanHbie GpyHKIHH.

8 KJIACC

Yuciia 1 BHIYUCICHUA

KBagpatneie kopHH. ApudMeTHyecKHil KBaJpaTHbIH KOPEHb M €ro CBOWCTBA.
ITonaTHe nppanmoHanpHOrO yncna. /[elcTBus ¢ uppauroHaaIbHbBIMK ynciaaMu. CBOMCTBA
NEUCTBUN C UPPalMOHATIBHBIMU ynciaaMu. CpaBHEHUE UPPALMOHATIBHBIX YHCEIL.

IIpencraBienns 0 paCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOK€ECTBA HaTypalbHBIX,
LEbIX, pPAalMOHANBHBIX, JCHCTBUTENBbHBIX uyuced. CpaBHeHHE uHcell. YHCIOBbIE
IIPOMEKYTKH.

HerictBus ¢ ocrarkamMu. Ocrtatku creneHeld. [I[puMeHeHne OCTaTKOB K PELIEHUIO
YPAaBHEHHM B LEJBIX YUCIAX U TEKCTOBBIX 33/1a4.

Pasmepsl  00OBEKTOB  OKpYXKaIOLIEro  MHpa, JUIMTEIbHOCTH  MPOIIECCOB
B OKpy»karomem mupe. CTaHIapTHBIA BUJI YUCIIA.

AJiredpanyecKue BbIPaKeHHUs

AnreOpauveckass ApoOb. JlomycTuMble 3HAY€HHUS TIEPEMEHHBIX B JIPOOHO-
paloHaIbHBIX BbIpaxeHUsX. OCHOBHOE CBOMCTBO anredpanueckoil apoou. CioxeHue,
BBIUUTAHUE, YMHOXKEHHE U JIeTIeHUE anredpandeckux apoodeil. Beinenenue menoit yactu
anrebpanyeckou 1poowu.

PanmonanbHpie BbhIpakeHUA. TOXKIECTBEHHBIE MPEOOPA30BAHUS PALUOHATBHBIX
BBIPAKCHUM.
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JlomycTuMble ~ 3HAUEHUS  TEPEMEHHBIX B BBIPAXKEHUSX,  COJEpKAIIUX
apupMeTnyecKue KBajapaTHble KOpHU. ToXIeCTBEHHbIE MPeoOpa30BaHMs BBIPAKECHUI,
cozepkanmmx apupMeTHIECKUe KBaAPaTHBIE KOPHH.

Crenenb ¢ 1eNbIM TOKa3zaTeneM M ee cBoicTBa. [IpeoOpazoBaHue BhIpaXKeHUH,
coJiep KalluX CTEIEHHU.

YpaBHeHUS U HEPABEHCTBA

KBangpatHoe ypaBHeHue. @opmyiia KOpHEW KBaapaTHOro ypaBHeHus. KoimuecTtBo
JNECUCTBUTENBHBIX KOPHEM KBaJApaTHOro ypaBHeHUs. Teopema Buera. YpaBHeHus,
CBOJMMBIC K JIMHEHHBIM YPaBHEHUSIM WJIM K KBaJpaTHbIM ypaBHEeHUsM. KBampatHoe
ypaBHEHHUE C IlapamMeTpoM. PelleHue TEKCTOBBIX 3a1a4 € IIOMOIIBK KBaJpPaTHBIX
YpaBHEHU.

HpobHo-panmoHanbHble ypaBHeHUs. Penienne 1poOHO-pallMOHaNbHBIX YPAaBHEHUH.
Pemenne TEKCTOBBIX 3aJady C MOMOIIBIO  JPOOHO-PALMOHATIBHBIX YpPAaBHEHHM.
I'paduueckas unTepnpeTanus ypaBHEHUM ¢ IByMs IEPEMEHHBIMU.

Uucnoseie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mepemenHoi. Ctporue um HecTporue HepaBeHCTBA. (CrokeHue
U YMHOXEHHUE YHCIOBBIX HepaBeHCTB. OIEHUBAaHME 3HAYEHUS BBIPAXKECHUS.
J1oKa3aTeabCTBO HEPABEHCTB.

[lonsTHE O peleHnr HEPaBEHCTBA C OQHOW IEpeMEHHOW. MHOXKECTBO pELICHUMN
HEpaBEHCTBA. PAaBHOCHUIIbHBIE HEPABEHCTBA.

JIuHelHOE HEpaBEHCTBO C OJHOM NEPEMEHHOM M MHOYKECTBA €r0 PELICHUM.
Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. CUCTEMBI U COBOKYITHOCTHU
JIMHEWHBIX HEPABEHCTB C OJHOW MEpPEMEHHOM. PellleHne TEKCTOBBIX 33/1ad ¢ MTOMOIIBIO
JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKUMHU

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHMd (yHkiuu. CrocoObl 3agaHus
bynaknuii. 'paduk dysaknun. YteHue cBOMCTB QyHKIMU mo ee rpaduky. [Ipumeps
rpa@ukoB QyHKIMMA, OTPa)KAIOIIUX PEATTbHBIE MPOLECCHI.

Jluneitnass  ¢yukous. DOyHKIUM, ONUCHIBAOIINE TMPSAMYIO H  OOpaTHYIO
MPOTIOPITMOHANIBHBIE 3aBUCUMOCTH, UX TpaduKH.

k
Oynxuun y = ax’, y =x>+b,y=x% y=|x|, y= Jx Y = — 1 ux cpoiicTsa. Kycouno-
X

3aJIaHHbIe (PYHKIIHH.

9 KJIACC

Yucaa v BbIYUCTICHUA
Kopens N-ii crenenu u ero cpoiictBa. CTENEHb C pallMOHAIbHBIM [TOKA3aTENIEM U €€
CBOMCTBA.
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Auredpanyeckue BbIpaKeHUsA

ToxaecTBeHHbIE TPEOOPa30BaHUs BBIPAXKEHUI, COAEPKAIMX KOPEHb N-I CTENEHU.
ToxnecTBeHHbIe TpeoOpa30oBaHMsl BIPAXKEHUMN, COAEPKAIIMX CTETIEHb C PallMOHAIbHBIM
IIOKA3aTEJIEM.

KBangpatHeiil TpexwieH. KopHu kBaapaTHoro tpexwieHa. Paznoskenue KkBaapaTHoro
TpEXwICHA Ha JIMHENHBIE MHOKUTEH.

YpaBHeHMs M HEPABEHCTBA

buxBanpaTtHele ypaBHeHHMsA. I[IpuMepbl NpPUMEHEHHH METOAOB PaBHOCHIBHBIX
npeoOpa3oBaHU, 3aMEHbl MEPEMEHHOM, TIpaUYecKoro MeToja IpU PELICHUU
ypaBHEHHM 3-i1 U 4-i1 CTEIEHEN.

Pemenue 1poOHO-panioHaIbHBIX YpaBHEHUI.

Pemienne cucreM ypaBHEHMH C IBYMs [EPEMEHHBIMU. PellleHue mnpocTenImx
CUCTEM HEJIMHENHBIX YPaBHEHUI C IBYMsI IepeMEeHHbIMU. [ padnueckuii MeTo1 petieHus
CUCTEMBI HEJINHEVMHBIX YPAaBHEHUH C IBYMs IepeMEHHbIMU. CHcTeMa ABYX HEJIMHENHBIX
YPAaBHEHUMU C IBYMs IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYALUH.

Uucnosele HepaBeHCTBA. PellleHne JIMHEMHBIX HEpPaBEHCTB. JlOKa3aTeibCcTBO
HEPaBEHCTB.

KBagpaTtHble HepaBeHCTBA C OJHOM IIepeMEHHOM. PemeHune KBaapaTHBIX
HEpPaBEHCTB TpaHUuecKUM METOAOM U METOAOM HHTEpBaiOB. MeToJl HHTEpBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [IpocTelime HepaBeHCTBA C MAPAMETPOM.

Pemienue TeKCTOBBIX 3a71a4 C TOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ naBymMs mnepeMeHHbIMH. PelleHHe HEpaBeHCTBA C  JABYMS
nepeMeHHbIMH. CUCTEMBbI HEpaBEHCTB € JByMsl nepeMeHHbIMU. ['paduueckuit meron
pELIEHNs CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DYyHKIUHA

Oynkiusa. CoiicTBa GyHKIMM: HyMH (QYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA
GYHKIIUMA, TPOMEKYTKH BO3pacTaHUs W YObIBaHUS (YHKIIMHM, YCTHBIC W HEYCTHBIC
byHKIIMM, HAaUOOJIbIIIEE M HAMMEHbBIIIee 3HAYCHUS (YHKIIUU.

KBagpatuunas ¢yHkius u ee cBovicTBa. Mcnonb3oBaHne CBONMCTB KBaJIpaTUYHON
bynkuu s pemieHus 3agad. lloctpoenue rpaduka KBagpaTUYHOM (YHKIUU.
[Tonoxenue rpaduka KBaApaTUYHOW (PYHKIIMU B 3aBUCHMOCTH OT €€ KOd(PPUIIMEHTOB.
I'paduku pynxuumii y = ax?, y = a(Xx — m)2u y = a(x — m)? + n. [Hocrpoenune rpaduxos
GbyHKIUI ¢ TOMOIIIBIO TPEe0Opa30BaHUM.

Hpobno-nuneitnas  ¢ynkuua. HWcecnenoBanue (yHKIUH.

Oynknus Y = X" ¢ HaTypaJbHBIM MTOKa3aTenaeM N U ee Tpaduk.

YucsioBble MOCJIEI0BATETLHOCTH M MIPOTPECCHHA

[lonarne 4YHCIOBOH  mOCiaemOBaTENIbHOCTH. KoHeyHble U OECKOHEYHBIE
I10CJIENOBATEILHOCTH. OrpaHnueHHas MOCJIEAOBATEIBHOCTD. MOHOTOHHO
BO3pacTaromias (yOnIBaro1IIas) [I0CJIEI0BATEILHOCTb. CrocoOsbl 3aaHus

17



denepanbHas pabodas nporpamMma | Matemaruka. 7—9 kiaccel (YriayOJeHHBIH YPOBEHb)

MOCIIEA0OBATEIBLHOCTHU: ONUCATENbHBIN, TAONIUYHBINA, C TOMOILBIO (POPMYJIBI N-TO YIIEHA,
PEKYPPEHTHBIN.

Apudpmernueckas U reoMmerpuueckas — nporpeccud.  CBolicTBa  UJIEHOB
apudmernyeckoil M  reomeTpuyeckoil  mporpeccuit. Dopmynsl  N-TO  YieHa
apudmeTHyecKoil U reoMeTpuuecKoil mporpeccuii. @opmMyJsibl CyMMBbI IEPBBIX N YWIEHOB
apu(MeTHuYeCcKo U reOMETpHUUECKON Mporpeccuid. 3aJayu Ha MPOLEHTHI, OAHKOBCKHE
BKJIaJIbl, KDEIUTBL.

IIpeacraBnenre O CXOAMMOCTH  ITOCJIEIOBAaTEIbHOCTH, O CYMMHUPOBAaHUH
0EeCKOHEYHO yOBIBAIOLIE r€OMETPUUECKON IPOIPECCHUH.

Meron maTeMaTtnueckor HHAyKIuu. lIpocreiimme nmpumepsl.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHIY
o0yueHus B 7 KJacce.

Yuciia 1 BIYUCIEHUSA

PanronansHbIe yncha.

IlepexoauTe OT OAHOW (HOPMBI 3aMKMCH YUCEN K Jpyrod (mpeodOpa3oBbIBATH
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHU
B O€CKOHEYHYIO JICCATUYHYIO IPOOK).

Hcnonp30BaTh MOHATHS MHOKECTBA HATYPAJIBHBIX YHCEJ, MHOKECTBA IIEJIBIX YHUCEI,
MHOXECTBa PAMOHAIBHBIX YWCENl MPU PENIEHUU 3a7ad, MPOBEACHUU PaACCYKIACHUU
Y JIOKa3aTeIbCTB.

[ToruMaTh U OOBSACHATH CMBICI MO3UIIMOHHOMN 3alMUCH HATYPAJTbHOTO YHCIIA.

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

BrInonHsTh, coueras yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(MeTHIecKue AeHCTBUS
C palMOHAJBHBIMU YHCJIAMHU, HUCIIOJIB30BAaTh CBOMCTBA YHWCENI W TpaBUJIA JCHCTBUH,
MIPUEMBI PAIMOHATBHBIX BBIUMCICHUH.

BrInonHATh 1EUCTBUS CO CTETICHSIMHU C HATYypalbHBIMU ITOKa3aTEISIMU.

Haxonuth 3HaueHUs YHUCIOBBIX BBIPAKEHUN, COJEPKAIIUX paIlMOHABHBIE YMCTIa
U CTENECHW C HaTypaJIbHbIM IOKa3zaTeleM, NMPUMEHATh pPa3HOOOpa3HbIe CHOCOObI U
MPUEMBI BBIUUCIICHHS, COCTABJISITh U OIEHWBATh YUCIIOBBIC BBIPAKEHUS MPU PEIICHUU
MPAKTUYECKUX 3aJ1a4 M 337249 U3 IPYTUX YUYEOHBIX TIPEIMETOB.

OKpyIJIsITh YKMClia € 3aJaHHOM TOYHOCTBIO, a TaKXXE IO CMBICIY MPAKTUYECKOM
CUTYyaIlMU, BBIMIOJHATh TIPUKUJKY U OIICHKY PE3yJIbTaTa BRIUUCICHUH, OIICHKY 3HAaUCHU N
YHUCJIOBBIX BBIPAKEHUHN, B TOM YUCJIC MPU PEIICHUH MPAKTUYECKUX 3a/1ad.

Pemate TekcTOBBIE 33724 apu(PMETHIECKIM CIIOCOOOM, HCIIONH30BATh TAOJIHIIHI,
CXEMBI, UePTEkKH, APYrUue CPEACTBA MPECTABICHUS JAHHBIX PU PEUICHUHU 3aay.

Pemiats npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOIIIEHUEM BEJIMYMH,
MPONOPLMOHAIIBHOCTHIO  BEJIMYWH, TMPOLEHTAMHU, WHTEPIPETUPOBATh PE3YyJIbTAThI
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pelieHus 3a71a4 C y4eTOM OIPaHUYE€HU, CBA3aHHBIX CO CBOMCTBAMM pacCMaTPUBAEMbBIX
00OBEKTOB.

J1enmMMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a7a4 MPU3HAKHU JASIMMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, mpu3Haku IETUMOCTH CYMMBI U IPOU3BEICHUS 1IEIIBIX YHUCEIL.

PacknanpiBaTh Ha MHOXKUTEIN HATYpaIbHbIE YHCTIA.

OnepupoBaTh MOHATUSIMU: YETHOE YUCIIO, HEUETHOE YHMCIIO, B3AUMHO MPOCTHIC
qyHcna.

Haxoaute Hanbonpmmii oOIIKNA ACIUTENIh U HAUMEHBIIIEe 00I1ee KpaTHOE YHCE
Y UCIIOJB30BaTh UX MPU PEIICHUH 3a]1a4, IPUMEHATh AIrOpuT™M EBKIiHaA.

OneprpoBaTh MOHATHEM OCTATKA MO MOAYJIIO, IPUMEHATh CBOMCTBA CPAaBHEHUU
10 MOJYJIIO.

AJiredpanyecKue BbIPaKeHHUS

BripakeHus ¢ nepeMeHHbIMU.

Ucnonb3oBaTh ajire0pandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHSTH €€
B IPOIIECCE OCBOCHUS yUeOHOro MaTepuaa.

Haxomuth 3HaueHus OyKBEHHBIX BBIPOKEHUW TIPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcrnonp30BaTh MOHSATHE TOXKIECTBA, BBITIOIHATH TOX/IECTBEHHBIC TPEOOPa30BaHUS
BbIpaKEHUH, JOKa3bIBaTh TOXKIECTBA.

MHOTrO4IEHBI.

BrinonasaTh mpeoOpa3oBaHUsl IEIOTO BBHIPAKEHHUS B MHOTOYJIEH MPUBEICHHUEM
MOJ0OHBIX CIaraéMbIX, paCKpbITUEM CKOOOK.

Breimonuatre necTBus (CloXKEHUE, BBIYMTAHHWE, YMHOXEHHE) C OJHOYJICHAMHU
Y C MHOTOYJIEHAMH, PUMEHSTHh (POPMYIIbI COKPAIIEHHOTO YMHOXKEHUS (KBaapatT u KyO
CYMMBI, KBaJIpaT ¥ KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM
YyuCye AJIs YIPOUIEHUSI BBIYMCICHUM.

OcyniecTBIATh Pa3I0KeHUE MHOTOWICHOB HA MHOXKUTEJN C TTOMOIIbIO BHIHECEHUS
3a CKOOKM OOIIEro MHOXHUTEJSA, TPYNIUPOBKHU ClIaraeMblX, MPUMEHsS (HOPMYJIbI
COKpPAIIIEHHOTO YMHOKEHHS.

[IpumensaTy mpeoOpa3oBaHUs MHOTOWICHOB IS PEIICHUS Pa3IUYHBIX 3a/1a4
U3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEaTbHON MPAKTUKH.

HUcnonws30BaTh  CBOMCTBA  CTENEHEM €  HATYpaJIbHBIMM  IOKAa3aTEJSIMU
JU1sl TpeoOpa3oBaHus BBIPAKESHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHU C OJHOM IIEPEMEHHOW, IPUMEHSIS ITPaBuia repexona
OT MCXOJHOTO YpPaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsATb, SBIAETCS U YHUCIO
KOPHEM ypaBHEHUS.

[TopOupaTh npUMepkl Map YUCe, SBISIOUUXCS PEUICHUEM JIMHEWHOTO YpaBHEHHUS
C ABYMsI IIEPEMEHHBIMU.
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CrtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JUHEHMHOTO YpaBHEHHS C JBYMs
IEPEMEHHBIMHU, MOJIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PELICHNS YPABHEHUS.

Pemate cucTemspl 1ByX JTMHENHBIX YPABHEHHM € IBYMsI IEPEMEHHBIMH, B TOM YHCJIE
rpauIEeCKu.

CocTaBiATh U pemarh JIMHEWHOE YpPaBHEHUE WIH CUCTEMY JIMHEHHBIX YpaBHEHUMN
[0 YCJOBHIO 3a/auyd, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yy
ITOJTyYEHHBIA PE3yJIbTar.

DOYyHKIUU

Koopaunats! u rpaguku.

N300paxaTth Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alHCHIBATh YHWCIOBBIE MPOMEKYTKU
Ha alNreOpanvecKkoM SI3bIKE.

OtMeyaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH 110 3aJaHHBIM KOOPAHHATAM.

QyHKIUN.

CtpouTth rpaduku TMHEHHBIX (PYHKIIHM.

OnucelBaTh ¢ MOMOIIBIO (PYHKIIMIA M3BECTHBIE 3aBUCUMOCTU MEXY BEIMUYMHAMMU:
CKOPOCTb, BpEMsl, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTD,
BpeMs, 00beM pabOTHI.

Haxonuthb 3HaueHre (yHKIHMH 110 3HAYEHUIO €€ apryMEHTAa.

[lonumate rpaduyeckuili crnoco0d TMPEACTABICHHUS W aHalu3a WH(OpMaIuu,
U3BJIEKaTh M UHTEPIPETUPOBaTh MHGOPMALMIO M3 Tpa@HUKOB pEabHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

Hcnonb3oBath cBoOMCTBa (DYHKIIMI AJ1 aHAIW3a TPa(UKOB peaibHbIX 3aBUCUMOCTEM
(Hynu (YHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIUU, TPOMEKYTKH BO3PACTAHUS
U yObIBaHUs (PYHKIMH, HAUOOJIbIIIEEe U HAUMEHbIIIee 3HAUCHUS (PYHKITHH).

Ucnonb3oBath rpaduku Uisl  UCCIEAOBaHUS TMPOIECCOB U 3aBUCUMOCTEH,
IpU pPellIeHUH 3a7a4 U3 APYTUX Y4eOHbIX MPEIMETOB U PEasIbHOM JKU3HU.

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
o0yueHus B 8 kJacce.

Yucia 1 BbIYUCTICHUSA

HppaunoHanbHbie ynca.

[ToHnMaTh 1 KCOJIHL30BATh MPEICTABICHUS O PACIIUPEHUH YU CIOBBIX MHOKECTB.

OnepupoBarh MOHATHUSIMH: KBaJIpaTHBIM KOpPEHb, apuU(METUUYECKUN KBaJPATHHIN
KOpPEHb, UPPALIMOHATILHOE YUCJI0, HAXOAUTh, OIIEHUBATh KBAJIPATHBIE KOPHU, UCTOJIb3YS
npu  HEOOXOJAMMOCTH KAJIBbKYJIATOP, BBIMOJIHATH MpeoOpa3oBaHMsl BBIPAKCHUN,
coAepKallMX KBaJIpaTHbIE KOPHHU, UCTOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh HayalbHBIE MPEICTABICHUS O MHOKECTBE JCHCTBUTEIIBHBIX YHCEI
JUISl CpaBHEHMS, OKPYIJICHHUSI M BBIUMCICHUHN, M300pa)kaTh IACHCTBUTEIbHBIE YHMCIA
TOYKaMHU Ha KOOPJAUHATHOM MPSIMOU.
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Hcnonb3oBaTh 3amucu OOJIBIIMX M MAJIbIX YHCEN C MIOMOIIBIO JECATUYHBIX JpoOei
u cTeneHei uncia 10, 3anmuchiBaTh U OKPYIJIATh YUCIOBBIC 3HAUCHHUS PEabHBIX BEJIMUUH
C UCIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPEHMUIA.

J1enmMMOCTb.

OnepupoBath MOHATHEM OCTaTKa MO MOJIYJIO, IPUMEHATh CBOMCTBA CPaBHEHUM
110 MOJIYJIO, HAXOJAUTh OCTATKH CYMMBI U MIPOU3BEJCHHUS 110 JAHHOMY MOIYJIIO.

AJire0OpanyecKue BbIPasKeHUsI

JpoOHO-paliioHalIbHBIE BHIPAKEHUS.

Haxomute nomycTuMble 3HA4Y€HUS TMEPEMEHHBIX B APOOHO-pAllMOHAIIBHBIX
BBIPKCHUSIX.

[IprMeHsATH OCHOBHOE CBOMCTBO paIlliOHAILHOM IPOOH.

BreinonHsaTe mpuBeneHue ainreOpanueckux ApoOed K oOlieMy 3HaMEHATeNlo,
CJIOKEHUE, YMHOXKEHUE, JIeJIEHHE aNreOpandyeckux IpoOei.

BrInonHATh TOXAECTBEHHBIE TPEOOPa30BaHUsI pAIIMOHATIBHBIX BBIPAYKEHUH.

[IpumeHsTh TpeoOpa3oBaHUs BBIPAKCHUM JJIS1  PELICHUS PANIMYHBIX 33134
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

Crenenu.

[IpuMeHSTh TOHATHE CTETICHU C 1IEJIBIM MTOKAa3aTeIeM, BBINOJIHATH MPEeoOpa3OBaHUs
BBIPAXXEHUM, COZEPIKAIIMX CTETICHU C IEIbIM MOKa3aTeJIeM.

UpparmonaibHbie BbIpaKCHHUS.

HaxoguTe nomycTUMble 3HA4YEHUS TEPEMEHHBIX B BBIPAXKEHUAX, COIEpIKaIIUX
apupMeTHIeCcKre KBaJApaTHbIE KOPHH.

BoInonHsaTh Npeodpa3oBaHusi UPPALUOHATBHBIX BBIPAKEHU, CTIOJIb3YsI CBOMCTBA
KOPHEH.

YpaBHeHMs M HEPABEHCTBA

Pewrars kBaipaTHBIE YpaBHEHHS.

Pemats 1poOHO-panimoHasbHble YpaBHEHUS.

PemaTte nuHeliHbIE YypaBHEHUSI C NTapaMeTPaMU, HECJIOKHBIE CHUCTEMBI JIMHEUHBIX
YpPaBHEHUH C IapaMeTpaMH.

[IpoBoauTe uCCHEIOBaHUSA YPABHEHUM M CHUCTEM YpaBHEHUN, B TOM YHCIIE
C MPUMEHEHHEM TpauuecKux MpeacTaBlieHuil (YCTaHaBIIMBaTh, UMEET JIM YPAaBHEHHE
WIM CUCTEMAa YPaBHEHUMN PEIICHHUs], €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTh OT CIOBECHOW (OPMYIHPOBKH 3a7a4M K €€ aireOpandeckor MOJeNn
C NOMOIIBIO COCTaBJICHUS YPABHEHHSI WJIM CUCTEMBl YPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IOJYYECHHBIN pe3yJIbTar.

[IpumeHsaTs CBOMCTBA YHUCIOBBIX HEPABEHCTB Ul CPAaBHEHUsS, OLICHKH,
peliars JIMHEWHbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM U HUX  CHUCTEMBI,
JaBaTh TIpapUUYECKyl0 WJUIIOCTPAIMI0 MHOXXECTBA PEIICHWH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.
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DYyHKUIMHU

[TonnmaTh ¥ UCHONB30BaTh (YHKIMOHAJIBHBIE TOHATUA M SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUYEHHUSA), ONPEAENATh 3HaueHUEe (QYHKIUM IO 3HAUYCHUIO
apryMeHTa, ONpeIeIsATh CBOWCTBA (DYHKIIMU 1O €€ TpaduKy.

Crpourts rpaduku QyHKUMNA Y = 2, y=x%y=+x,y= ii,}’ = |x|, onuceiBath
CBOMCTBA YHCIIOBOW (DYHKIIMU TIO ee rpaduKy.

[IpeameTHbIe pe3yJbTaThl OCBOCHUS MPOrpaMMbl YYEOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce.

Yucya u BbIYHCIEHUS

OnepupoBaTh MOHATHSIMH: KOPEHb N-Mi CTENEHM, CTENEHb C palMOHAIbLHBIM
II0KAa3aTeJIEM, HAXOUTh KOPEHb N-M CTENEHH, CTEIEHb C PALMOHAIBHBIM MOKA3aTEIIEM,
HCTIOJB3YSI TPU HEOOXOAMMOCTH KaJIbKYJISATOP, MPUMEHSITh CBONCTBA KOPHSA N-H CTENEHH,
CTETICHU C PAllMOHAIBHBIM MTOKA3aTEIIEM.

Hcnonb30BaTh NOHATHE MHOXKECTBA JNEHCTBUTEIBHBIX YHUCEI TPU PEIICHUH 3aad,
MPOBEJICHUN PACCYKICHUN U T0KA3aTEIbCTB.

CpaBHMBaTh ¥  YHOPANOYMBATH  JCHUCTBUTEIBHBIE  YHWCIA,  OKPYIJIATh
JICUCTBUTEIILHBIC YHCIIA, BBINOJHATh NPUKUAKY PpPE3YJbTaTa BBIYUCICHUN, OLIEHKY
YHUCJIOBBIX BBIPAKECHUMU.

AJiredpanyecKue BbIPaKeHUS

OnepupoBath MOHIATUEM KBAJIPATHOTO TPEXUJICHA, HAXOJIWUTh KOPHU KBAJAPATHOTO
TpEXUJICHA.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA TUHEHHBIC MHOKHUTEIIH.

YpaBHeHMs M HEPABEHCTBA

PemaTe JIMHEWHbIE W KBaJpaTHbIE ypAaBHEHUS, YPABHEHUS, CBOIAILMECS K HHM,
IpOOHO-pallMOHAIbHBIEC YPABHEHMUS.

Perate Hecl0KHBIE KBaIpATHBIE YPABHEHUS C MTAPAMETPOM.

PemaTe nuHEiHbIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, MCIOJb30BaTh METOJ
MHTEPBAJIOB, M300pakaTh pPEIICHHE HEPABEHCTB HA YWCJIOBOW MPSAMOM, 3alUCHIBAThH
pEeLIeHne ¢ MOMOUIBIO CUMBOJIOB.

Pemate cuctemMbl IBYX JTMHEHHBIX YPABHEHUN C JIBYMsSI IEPEMEHHBIMU U CHUCTEMBbI
JIByX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemate Hec/OXKHBIE CHCTEMBl HEIMHEWHBIX yPaBHEHUW C MApaMETPOM.

[IpuMeHsATh METOJbl PABHOCWIIBHBIX NPeoO0pa3oBaHUM, 3aMEHbl NEPEMEHHOM,
rpaguueckoro MeToja Mnpy pelieHuy ypaBHeHUH 3-i U 4-i CTeneHeu.

Pemate cucTteMbl JMHEWMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMbl HEPABEHCTB HAa YHCIOBOU
MPSAMOi1, 3aIIUCHIBATh PEIICHHUE C TOMOILIBIO CHMBOJIOB.

Pemate ypaBHEHMs, HEPABEHCTBA U UX CUCTEMBI, B TOM YHUCJE C OTPAHUYEHUSIMU,
HaIpuMep, B LIEIIbIX YUCIAX.
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[IpoBoauTh HCCIIEIOBAaHUSI YpPaBHEHUW M CHCTEM YpaBHEHHMM, B TOM YHCIIE
C NMPUMEHEHHUEM TIpaUUecKuX MpeACTaBICHUN (yCTaHABIMBaTh, UMEET JU YpaBHEHUE
WJIM CHUCTEMA YPAaBHEHUW PEIICHMS, €CJIM UMEET, TO CKOJIBKO, U IIPOYEE).

PemaTh TeKCTOBBIE 3a/layll ANreOpanuecKuM CIOCOOOM C MOMOIIBIO COCTaBICHUS
ypaBHEHUH, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHHS, HEPABEHCTBA U MX CHUCTEMBI JJI COCTABJICHHUS
MaTEMaTUYECKOM  MOJIEIM  peajbHOM  CUTyalluu WIA TOPUKIAAHOW  3aJayd,
UHTEPIPETUPOBATH MOJTYUYCHHbBIE PE3YJIbTATHI B 3aJAHHOM KOHTEKCTE.

YucsioBbIe M0CJI€0BATEIbHOCTH H NIPOTPEeCCHH

OnepupoBarh NOHATHSAMHU: 3aBUCHUMOCTb, (DYHKIUS, Ipapuk (PyHKIUHU, MpsMas
MPONOPIUOHAIBHOCTS, JIMHEWHAs (PYHKIIUS, 00paTHAsI IPONOPLUUOHAIBHOCTD, Tapadoiia,
runep6osa, KyCouHO-3a1aHHast (PyHKLHUS.

HccnenoBate (yHKIMIO 1O €€ TrpaduKy, yCTaHABIMBATh CBOWCTBA (DYHKIIMIA:
0o0JIacCTh  OMpeNEeNeHUsl, MHOXKECTBO 3HAYEHH, HyIH (QYHKUUU, TPOMEKYTKU
3HAKOIOCTOSIHCTBA, MPOMEXYTKHA BO3pacTaHUs U yObIBaHUS, YETHOCTb U HEYETHOCTb,
HauOoJbllIee U HAUMEHbLIEEe 3HAUE€HUs1, aCUMIITOTHI.

Pacnio3naBaTh KBaJapaTHMuHyI0 (QYHKIUIO 10 (opmyse, NPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HH, (PU3UKU, TEOMETPUU.

OnpenensaTh MonoXkeHue rpapuka KBaapaTUUHON (YHKIIMM B 3aBUCUMOCTH OT €€
KO3 HUITUEHTOB.

Crpouth rpaduk KBagpaTUYHON (DYHKIMH, ONMHUCHIBATH CBOMCTBA KBaJAPATHYHOMN
dbyHKIIMHU TI0 ee rpaduky.

Hcnonb3oBaTh CBOMCTBA KBAIPATUUHON (DYHKIMHU AJI PEIICHUS 3a1a4.

Ha npumepe kBagpatndaoit pyHkiuu crpouTh rpaduk ¢pyakiun Yy =af(kx + b) + ¢
C TIOMOIIIBIO TIpeoOpazoBanuii rpaduka pyunkuuu y=f(x).

NnmoctpupoBaTh ¢ MOMOIIBIO TpaduKka peaibHyl0 3aBUCHMOCTb WJIM IPOLECC
M0 MX XapaKTEPUCTHUKAM.

ApudmMeTndeckasi u reOMeTPUYECKAs IPOTrPecCHu

OnepupoBaTh MOHATHUSIMU: ITOCIICAOBATEIILHOCTD, apru(MeTHnIecKas U reoMeTpruIecKast
MPOrPECCHH.

3aiaBath MOCIEA0BATEILHOCTH Pa3HbIMU CITIOCOOAMU: OTIMCATEILHBIM, TAOJIMYHBIM,
C TIOMOIIIBIO (POPMYJIBI N-TO YjieHa, PEKYPPEHTHBIM.

BBINOSHATHE BRIUUCIICHHS C UCTIONB30BaHUEM (POPMYJT N-T0 ujieHa apuMeTHIeCKOon
Y TEOMETPUYECKON MPOTPECCU, CyMMBI IEPBBIX N YJICHOB.

N3o0paxkath  4jieHbl  TOCJIENOBATEJILHOCTH  TOYKAMHW Ha  KOOPJMHATHOM
IIJIOCKOCTH.

Pemars 3amaum, CBsI3aHHBIE C YHCJIOBBIMHU IIOCJIEAOBATEIHLHOCTSIMU, B TOM
YHUCJIe 3a/lauydl W3 PeaTbHOW KU3HU (C HWCIONB30BAHWEM KaIbKYJSATOpPAa, MUGPOBBIX
TE€XHOJIOTHH).
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Pacro3naBaTh W TPHUBOAUTH  NPUMEPHl  KOHEYHBIX W OSCKOHEYHBIX
MOCIIeI0BATEIHHOCTEH, OTPaHUYCHHBIX TIOCJIEI0BATEIbHOCTEH, MOHOTOHHO
BO3pacTamux (YOBIBAIONINX ) MTOCIEI0BATEILHOCTEH.

HMeTs mpencTaBlieHHE O CXOIAMMOCTH TIOCJIEIOBATEIBHOCTH, YMETh HaXOIUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPHUIECKON MPOTPECCUH.

[TpuMeHsITh METOT MATEeMAaTUICCKOW WHAYKIIUU TIPU PEIICHUH 3a]1a4.
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7 KUIIACC

Ha3zBanue pa3znena
(Tembl) Kypca

OcHOBHOE coziep>KaHue

OCHOBHBIC BU/IbI I€SITEILHOCTH
oOyJaronuxcs

Yucna v BEIYUCIIEHAS:
palOHaNIbHBIEC YHCTIa
(moBTOpEHUE)

11

Panmonanenbie yncna.
CpaBHeHue, ynopsiiounBaHue

U apupMeTHYECKUe AeHCTBUSA

C pallMOHAIBLHBIMU YUCJIaMHU.
YucnoBas npsimas, MOAYJIb YHUCIIA.
[IporeHThI, 3aMUCh MPOIEHTOB

B BUJIE poOu 1 1poOu B BHJIE
MpoIeHTOB. Tpu OCHOBHBIE 33/1a4u
Ha TIPOLICHTHI.

Pemrenne TekcTOBBIX 3a1a4
apu(PpMETHIECKUM CTIOCOOOM.
Pemenue 3amau u3 peajapHOU
MPaKTUKH HA YaCTH, 1poou,
MIPOIICHTHI, MPUMCHCHHE
OTHOLIEHHUM U TPOTIOPIIUI

MIpU pelieHuu 3aaa4. PeaibHbie
3aBUCHMOCTH; PEIICHUE 3a]1a4

Ha JIBUXKEHUE, padoTy, MOKYIKH,
HaJoru

CucremMaTu3upoBaTh U 000OTAIIATh
3HaHUS 00 OOBIKHOBEHHBIX U JECATHYHBIX
TIPOOSIX.

CpaBHHBaTh U YHIOPSAIOYHBATEH APOOH,
npeoOpa3oBbIBas MPU HEOOXOIUMOCTH
JIeCATHYHBIC APOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECITUYHEIE,

B YaCTHOCTH, B OECKOHEUHYIO ICCATUIHYIO
JIPOOK.

[TpumeHsaTh pa3HOOOpa3HBIE CITOCOOBI

Y TIPUEMbI BBIYUCIICHHS 3HAYCHUHN
JTPOOHBIX BEIPAKECHHM, COACPIKAIITIX
O0OBIKHOBEHHBIE U JCCATUYHBIC IPOOH:
3aMEHSTH TIPH HEOOXOTUMOCTH
JECATUYHYIO IPOOHh OOBIKHOBEHHOM

1 OOBIKHOBEHHYO JCCATUIHOM,
MIPUBOJIUTH BBIPAKCHHE

K (hopme, Hanboee yaooHoH

JIJIS1 BBIYUCJICHUH, TTPE0Opa30BhIBATh
JTPOOHBIC BEIPAKEHUS HA YMHOKEHNE
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U JIeJICHUE JCCSITUYHBIX IpoOeit

K JICCTBUSM C LIEJILIMU YUCITAMH.
Pemate 3a1auun Ha 4acTtu,

MPOLICHTHI, IPOMOPLIUH,

Ha HaXxOKJIeHHe IpoOu (TTPOIIEHTA)

OT BEJINYUHBI U BEJIMYUHBI

o ee ApoOu (IpoIeHTY), 1podu
(mpoueHTa), KOTOPBIM COCTABIISIET OJTHA
BEJIMYMHA OT JAPYTOM.

[IpuBoauTH, pa3dupaTh, OLIEHUBATD
pa3IuYHbIE PELICHUS, 3aITUCH PEILICHUI
TEKCTOBBIX 3a/1a4.

Hcnonb30Bath TabIMILIBL, CXEMBI, YEPTEKH,
JIpYTUE CPEACTBA TPEICTABICHUS JTAHHBIX
MIPU pELICHUU 3a]1a4H.

Pacnio3naBaTh 1 OOBSCHATH, ONUPASICh

Ha ONpeEICHUS, MPIMO
MPOTNOPIMOHAIIBHBIE U O0OPaTHO
IPONOPLIMOHAIIBHBIE 3aBUCUMOCTH MEXTY
BEJIMYUHAMU; TIPUBOUTH MPUMEPHI ITUX
3aBUCUMOCTEN U3 pEaIbHOTO MUpa,

U3 JPYTUX Y4eOHBIX TPEIMETOB.

PemaTe npakTuKO-OpUEHTUPOBAHHbIE
3aJlauu, Ha MPUMEHEHUE Tpo0eH,
MIPOIICHTOB, MIPSAMOI B 0OpaTHON
MPONOPLHUOHATBHOCTEN, IIPOHOPIUAN
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OYHKIMU: KOOPAUHATHI
u rpaduku. yHKIIUN

17

Koopannara ToO4ky Ha PSIMOM.
YucnoBbie MPOMEKYTKH.
PaccTostHue Mexay IByMsl TOUKaMU
KOOPANHATHOM IIPSMOM.
[IpssmoyToOsIbHAS cucTEMa
KoopauHaT. AGciucca U opJuHaTa
TOYKHM Ha KOOPJIMHATHOM
mockoctu. [Ipumeps! rpadukos,
3aJIaHHBIX (POPMYIIAMH.

Urenue rpadikoB peaibHBIX
3aBUCHUMOCTEH.

O YHKIIMOHAJIBHBIE 3aBUCUMOCTH
Mexay BeauurnHamu. [ToHsTre
bynkuun. OyHKIUS KaK
MaTeMaTH4ecKass MOJCIb
peansHOTrO nporecca. O61acTh
onpeesieHus U 00J1acTh 3HaYCHUM
dbynkiuu. CiocoOsl 3a1aHus

bynkuuu. ['padux byHKIIIHA

N306paxaTh Ha KOOPIUHATHON MPAMOI
TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, UHTEPBAJIbI;
3aMKChIBaTh UX Ha AIreOpandeckoM sI3bIKe.
OTmeuath B KOOPAMHATHOMN MIIOCKOCTH
TOYKH IO 33JJaHHBIM KOOpJAUHATaM; CTPOUTh
rpadyKu HECJIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (JOpMyJIaMH, B TOM YHCJIIE

C TIOMOIIBI0 U(PPOBBIX TAOOPATOPUIA.
[TpuMeHsTh, U3y4aTh MPEUMYIIECTBA,
UHTEPIIPETUPOBATh rpaPUUEcKuil cnocod
MpeICTaBICHUS M aHAJIM3a Pa3HOOOpa3HOi
KU3HEHHOU MH(}OpMauu.

OcBauBaTh NOHATHE PYHKIIMU, OBJIA/I€BATH
(YHKITMOHATBLHON TEPMUHOIOTHCH.
Haxonute 00acTh onpeiesieHus u 001acTh
3HAYCHUN (PYHKIIMH.

Hcnonb30BaTh pa3inuyHble CIOCOObI 3a0aHus]
byHKIMH.

Hcnonb3oBaTh cBOWCTBA GyHKIUN

JUTsl aHauIu3a rpaduKoB peajbHbIX
3aBUCUMOCTEH (HyTU QyHKIUH,
MPOMEXKYTKH 3HAKOMIOCTOSTHCTBA (DYHKIIUH,
MIPOMEKYTKH BO3PACTaHUS U yOBIBAHUS
GbyHKIIMHM, HanOOoJbIlIee U HAMEHbIIEe
3Ha4YeHUsT PYHKIWN)
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AnrebOpanueckue
BBIPA)KCHUS: BRIPAKCHUS
C MIePEeMEHHBIMHU

Bripaxkenue ¢ nepeMeHHBIMH.
3HauYEeHHE BBIPAKEHUS

c nepeMeHHbIMU. [IpencraBienue
3aBHCHUMOCTH MEX]Ty BETMUNHAMU
B BuJe popMyibl. Beruncnenus
o ¢popMyam

OBnajzeth anredpanyeckon
TEPMHUHOJIOTHEN U CUMBOJIMKOM,
MIPUMEHATH €€ B IMPOLIECCE OCBOCHUS
y4eOHOro MaTepuara.

HaxonauTs 3HaYeHNs BIpaKECHUN

C IEPEMEHHBIMU TPU 3aJaHHBIX 3HAYCHUAX
MIE€PEMEHHBIX; BBITIOJIHATh BEIYMCIICHUS

1o opMynam, 1OMyCTUMBIC 3HAYCHUSI
MEPEMEHHBIX

YpaBHEHUS U CUCTEMBI
YPAaBHEHHUI: JIMHEHUHBIC
YpaBHECHUS

10

YpaBHEHHE € OJTHOM TEPEMEHHOM.
Kopens ypaBHeHus. CBoMcTBa
YPaBHEHUM C OJTHOU IIEPEMEHHOM.
PaBHOCMIBHOCTD ypaBHEHHI.
YpaBHEHHE Kak MaTEMaTHYECKas
MOJENb PEATBHON CUTYALUH.
JInHenHoe ypaBHEHHE C OJTHOU
nepeMeHHon. Yucno kopHei
JIMHEWHOT0 ypaBHeHus. Pemienne
TEKCTOBBIX 33724 C [IOMOILBIO
JIMHENHBIX ypaBHEHUN. JIMHENHOE
YPaBHEHHUE, COJepIKaLIee 3HAK
MOZYJISt

PemaTe nuHeHOE ypaBHEHHUE C OJTHOU
MIEPEMEHHOM, MPUMEHSIS ITPABUIIA
IIepexo/1a OT UCXOJAHOI0 YPaBHEHUS

K PaBHOCWJIBHOMY €My 0oJiee IpOCTOro
BH/JIA.

IIpoBepsATh, ABISIETCS JIU KOHKPETHOE
YUCJIO0 KOPHEM YPaBHEHHS.
OnpenensTe YUCI0 KOPHEN TUHEMHOTO
YpaBHEHUSI.

Pewars mnHENHOE ypaBHEHMUE,
coJieprKalliee 3HaK MOJyJISl.
CocTtaBnsTh U peniaTh

YPaBHEHHE I10 YCIOBUIO 3a/1a4H,
MHTEPIIPETUPOBATH B COOTBETCTBUHU

C KOHTEKCTOM 3a/1a4/ NOJIyYEHHbIN
pe3ynbTar
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Yucia 1 BEIYUCIIECHUS
CTETIEHb C HaTypaJbHbIM
MMOKa3aTeJIEM

CreneHb ¢ HaTypaJbHBIM
MoKa3aTeJIeM U €€ CBOMCTRA.
3anuch Yynucia B JeCATUIHOU
MO3HUIIMOHHON CUCTEME CUMCIICHUS

[IpuBOANTH YKCTIOBBIE U OYKBEHHBIE
IIPUMEPBHI CTENIEHU C HATYPaJIbHBIM
1oKa3aresnemM, OOBsACHSS 3HaYCHMUS
OCHOBAHUs CTEIICHU U ITOKa3aTelsd
CTEIICHH, HAXOIUTh 3HAYEHUS CTENICHEN

sujia all (a — ar000€e paruoHanIbEHOe
YHCII0, N — HaTypaJIbHOE YHCIIO).
[ToHMMATh CMBICT 3aMKMCH OOJIBITUX YHCET
C TIOMOIIBIO JIECATUIHBIX APOOCH

u creneHeit yucia 10, mpumMeHsTh ux

B PCATBHBIX CUTYaIUIX

Anrebpanueckue
BBIPKECHUSI: MHOTOWICHBI

23

OnrouiteHsl. OMHOYIEH
cTta”aaptTHoro Buaa. CTeneHb
OJIHOYJICHa. MHOTOUYJICHHI.
MHorousieH cTaHAapTHOTO BU/A.
Crenens mHOrowieHa. Cnoxxenue,
BBIYMTAHUE, YMHOXCHUE U JICJICHUE
MHorouwieHoB. [IpeoOGpa3zoBanue
1I€JIOr0 BBIPAXKEHHSI B MHOTOUJICH.
KopHu MHOTO4IIEHA.

ToxnectBo. ToKneCTBEHHBIE
peoOpa3oBaHus aIreOpandecKux
BBIpKEHUU. [[oKa3aTenbCTBO
TOXKJIECTB

OBnajzets anredpandeckon
TEPMHUHOJIOTHEN U CUMBOJIMKOM,
MPUMEHSTH €€ B IPOLIECCE OCBOCHUS
y4eOHOro MaTepHaia.

[IpuBOIUTH OAHOYJIEH K MHOTOUJIEH
K CTaHAApPTHOMY BHUJY.

OrnpenensiTe CTENEHN OJHOWICHA

Y MHOTOYJICHA.

BrINoMHATE yMHOXKEHUE OJTHOWICHA
Ha MHOTOYJIEH.

BbINOMHATH ClIOXKEHNE, BHIYUTAHKE,
YMHOXEHHUE U JE€JICHNE MHOTOYJICHOB.
HaxoauTe KOpHM MHOTOYJICHA.
@opMyIMpOBATH ONPEIEICHUE
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TOXKJICCTBEHHO PAaBHBIX BBIPAYKCHHIA.
Hcnonp30BaTh npaBuiia

JUTSL TOKA3aTeNbCTBA TOXKIECTB.
BBITIONTHATE TOX/IECTBEHHBIC
npeoOpa30BaHUs 1EJIOTO BRIPAKEHUS

B MHOTOYJICH ITPUBEJICHUEM ITOA00HBIX
CJIaraeMbIX, PaCKPBHITHEM CKOOOK.
Ocy1ecTBIATH Pa3IOKEHUE MHOTOWICHOB
Ha MHOYKUTEIIN ITyTEM BBIHCCCHHS

3a CKOOKH OOIIIETO MHOKHUTEIIS, METOJIOM
TPYIITAPOBKH.

[TpumensTs nmpeoOpazoBaHue
MHOTOYWICHOB JIJISI PEIICHUS Pa3IMIHBIX
3aJ1a4 U3 MaTeMAaTHKH, CMEKHBIX
MIPEIMETOB, U3 PEATBHOMN MPAKTUKH.
3HAKOMHTHCS C UICTOPHEH pa3BUTHS
MaTeMaTHKH

AnreOpanyeckue
BBIpaXKEHUS: OPMYIIbI
COKpAILIEHHOI'O0 YMHOXEHUS

14

DopMyIIbl COKPAILLIEHHOTO
YMHOXEHUS: KBaapaT CyMMBI

U KBaJpaT pa3HOCTHU JABYX
BBIPXEHUH, KBaIpaT CYMMBI
HECKOJIbKMX BBIpa)KEHUH, KyO
CYMMBI 1 KyO pa3HOCTH JIByX
BBIPQXEHUI, pa3HOCTH KBaJIpaTOB
JIBYX BBIPQXCHUM, IPOU3BEICHUE

OBnazeth anredpanyeckon
TEPMUHOJIOTUEN U CUMBOJIUKOU,
MIPUMEHSITH €€ B ITPOIIECCE OCBOCHUS
y4eOHOro Marepuania.

BBINOMHATH TOXKIECTBEHHBIE
npeoOpa30BaHUs IIEJIOTO BHIPAKECHUS

B MHOT'OYJIEH MTPUBEJICHUEM TTOJIOOHBIX
CJIaraeMbIX, paCKphITUEM CKOOOK,
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Pa3HOCTH U CYyMMBI IBYX
BBIpaXEHUM, CyMMa 1 pa3HOCTh
KyOOB JIBYX BBIpa)KCHUH.
Paznosxenne MHOro4jIeHa

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

C MCTIONb30BaHUEM (popmy
COKpAIIIEHHOTO YMHOKEHHUSI.
Ocy1ecTBIATh pa3iokeHne MHOTOYJICHOB
Ha MHO>KUTEJIU ITyTeM BBIHECEHUS

3a CKOOKH OOIIEro MHOKHUTEIS, METOIOM
IpYNITUPOBKH, TIPUMEHEHUS (HOPMYITBI
COKpAIIIEHHOTO YMHOKEHHUS.

[IpumensTh npeoOpazoBaHue
MHOT'OYJICHOB JIJIsl PELICHHUS Pa3IMYHBIX
3a71a4 U3 MaTeMaTHKH, CMEKHBIX
NPEMETOB, U3 PEATLHON MPAKTUKH.
3HaKOMUTBCS C HCTOPUCH Pa3BUTHUS
MaTeMaTHKH

Yucria v BEIYUCIICHUA
JIEITUMOCTD

10

JlenmuMOCTb LICIbIX YHCE]L.
CaotictBa nenmumoctu. [Ipocteie

1 cOCTaBHBIC uynciia. YeTHbIS

U HeueTHbIe uncha. [Ipusznaku
nenuMmoctd Ha 2, 4, 8,5, 3, 6, 9, 10,
11. IIpu3Haku AETUMOCTH CYMMBbI
Y TIPOU3BEICHUS LIEIIbIX YHCEIT
npu pemienuu 3a1a4. Hanbonbimii
0oOIINI NeIUTENTh U HAUMEHBIIIEE
oO11iee KpaTHOE JIBYX YUCEI.
B3anmHO npocTele yncna.
Aunroputm EBkupa. [lenenue

IIpuMeHsTh CBOMCTBA NEIUMOCTH.
[IpuBOAWTH IPUMEPHI U PACIIO3HABATH
MPOCTBIE U COCTABHBIE YHCIIA, YETHBIE
Y HEUYETHBIC YHCIIa.

JlokaspIBaTh M MPUMEHSATH MMPU3HAKU
neanMoctu Ha 2, 4, 8,5, 3,6, 9, 10, 11,
MPU3HAKH IETUMOCTH CYMMBI

Y IPOU3BEICHUS 1IEJIBIX YHCET.
HaxoauTte HanOoIbIINI OOIINN IETUTED
1 HauMEHbIIIee 00111ee KpaTHOE ABYX
YUCEe.

Pemiath npakTUKO-OPUEHTUPOBAHHBIE
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¢ octaTkoM. CpaBHEHHUS IIEIBIX
YHCEeIT IO MOJTYJTIO HaTypaibHOTO
qrca

3aJ1auu, UCTIOJB3Ysl HAanOOIBIINANA OO
JIEJIATENb, HAUMEHBIIIEE O0lIee KpaTHOE
JIBYX YHUCEI.

Pacrio3HaBaTh B3aMMHO IIPOCTHIE YHCIIA.
[IpumensaTs anroput™m EBkinaa.
DopMyIHPOBATH ONPENEIEHUS IETUMOCTH
HalEJI0, YUCEJI, CPABHUMBIX 10 JTAHHOMY
MOZYJIIO.

BBITTONHATE 1€TI€HUE C OCTATKOM

QOyHKIMM: TUHEWHAS
byHKIMSA

16

Jluneiinas pyHKIUs, €€ CBOMCTBA.
['padux nuHeHON QyHKIMH.
I'paduk pynkumum y = | X |.
Kycouno-3aiannbie GyHKIIMH

Pacnio3naBaTh TMHEIHYIO () YHKIIHIO

y = kx + b, onuceiBaTh ee cBoOiCTBa

B 3aBUCUMOCTH OT 3HAYEHUU

k03 durreHToB K u b.

Ctpouts rpaduky TUHEHHON QYHKIUH,
GyHKIUH Y = | X |, KyCOYHO-3aJaHHOM
byHKIUY.

Hcnonp3oBath HUPPOBIE pECYPCHI
JUTSl TIOCTPOEHUs rpaduKOB PyHKIUN
Y U3YYEHHUSI UX CBOWCTB.

ITIpuBOAUTE pUMEPHI JIMHEUHBIX
3aBUCUMOCTEH B peajbHBIX MpOoIeccax
U SIBJICHUSX

YpaBHEHUS U CUCTEMBI
YPABHEHHM: CUCTEMBI
JIMHEWHBIX YPABHEHUIN

14

YpaBHEeHHE C IByMSA
nepeMeHHbIMU. ['paduk TuHEeHOTO
YPaBHEHUS C IBYMs IIEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM MIIOCKOCTH
rpaduK JMHEWHHOTO YPaBHEHUS C ABYMS
NEePEMEHHBIMU; TOJIB3YSACh IPAPUKOM,
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CucteMbl TUHEHHBIX YpaBHEHUI
C ABYMSI IEPEMEHHBIMHU.
['padraeckuit MeTo1 pemIeHHS
CUCTEMBI IMHEWHBIX YPAaBHEHUIN
C IByMsl lIepeMEeHHbIMU. Pemenne
CUCTEM JIMHEWHBIX YPaBHECHUMN

C IBYMsI IIEPEMEHHBIMU METOIOM
ITOJCTAHOBKH U METOJ0OM
cnoxenus. Cucrema aByX
JIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMH KaK MOJEIIb
pEATBHON CUTYAIUH

IIPUBOJUTH IPUMEPBI PEILICHUS
YPaBHEHHSI.

HaxonuTe penrenre cuctemsl AByX
JIMHEWHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU.

CocCTaBiATh U peIIaTh CUCTEMY ABYX
JIMHEWHBIX YPABHEHUH I10 YCIOBUIO
341441, UHTEPIIPETUPOBATH

B COOTBETCTBHMU C KOHTEKCTOM 3a71a41
IIOJIyYEHHBINA Pe3yJIbTaT

[ToBTOpEHue, 06001ICHME,
cucTeMaTHu3anus 3HaHUU

[ToBTOpEHNE OCHOBHBIX MOHATUHN
Y METOJOB Kypca 7 Kiacca,
0000111eHne 3HAaHU I

Bb16upars, MpUMEHATh OLIEHUBATh
CIOCOOBI CPAaBHEHHUS YMCETl, BBIYUCIICHUH,
TO>K/IECTBEHHBIX NIPE0Opa30BaHUI
areOpanvecKkux BbIpaXKEHHM, peleHus
YPaBHEHUH U CUCTEM YPABHEHHM, 3aJaHUS
GbyHKIMH, aHaIM3a U MOCTPOCHUSI UX
rpaduKoB.

Hcnonp3oBath PyHKIMOHAIBHO-
rpadudeckue mpeacTaBIecHus

JUISL peLIeHUs 3a1a4.

Ocy1iecTBIsATh CAMOKOHTPOJIb
BBITIOJIHAEMBIX JICHCTBUM U CAMOIIPOBEPKY
pe3ynbTara BeIYUCICHUH,
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npeoOpa3oBaHuid, TOCTPOCHUH.

Pemats 3agaun u3 peaibHOM KU3HU,
MPUMEHATH MaTEeMaTUYECKHE 3HAHUS

JUISL pEILIeHU s 3a7]a4 U3 IPYTUX MPEIMETOB.
PemaTe TEKCTOBBIE 33/1a4M, CDAaBHUBATH,
BBIOMpATh CIIOCOOBI pelICHUs 3a]]a4u

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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8 KVIACC
HazBanue pasnena Konnuectso OCHOBHBIE BU/IBI IEATEIBHOCTH
OcHOBHOE coJiepkaHue
(Temsl) Kypca 4acoB 00yJaromuxcs
YpaBHEHUS U HEPABEHCTBA! 20 UucnoBeie HEPABEHCTBA. @opMyIMpPOBATH CBOMCTBA YUCIOBBIX

HCPAaBCHCTBA

CBOIICTBA YHUCIIOBBIX HEPABEHCTB.
Jloka3zaTenbCTBO HEPABEHCTB.
HepaseHncTBo ¢ nepeMeHHOM.
Crporue 1 HeCTporue HEpaBEHCTBA.
CroxeHne 1 yMHOKEHHE

YU CJIOBBIX HEPABEHCTB.
OueHnBaHNE 3HAYCHUS
BBIPAXKCHMUS.

[TonsiTe 0 peleHnn HEpaBEeHCTBA
C OOHOM mepeMeHHOU. MHOXKECTBO
pEeLIECHN HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepagencrtBo-ciencraue.
Yucnosele npoMexXyTKu. JInHelHoe
HEPABEHCTBO C OJHOW NIEPEMEHHOM
Y MHOKECTBO €0 PELICHHM.
Pemenne nuHeHBIX HEPABEHCTB

C OJTHOW NIEPEMEHHOM.

CucTteMbl TUHEHHBIX HEPABCHCTB

C OOHOM nepemMeHHou. Pemenne
TEKCTOBBIX 3a7]a4 C IOMOILBIO

HEPABEHCTB, WITIOCTPUPOBATH UX
Ha KOOPAUHATHOM MIPAMOM, I0KA3bIBATh
anredpanvecku.

OueHuBaTh 3HAYCHUS BBIPAKEHHUS,
WCIIOJIb3Ysl HEPABEHCTBA.

IIprMeHsTh CBOWCTBA HEPABEHCTB B XO€
pelIeHus 3aay.

OnpenensTe paBHOCUIIbHBIE
HEPAaBEHCTBA.

[IpuBOINTH IPUMEPHI PELLIEHUI
HEPAaBEHCTB.

PemaTe TMHEHBIE HEPABEHCTBA C OJTHOU
MIEPEMEHHOM, CUCTEMBI JINHEUHBIX
HEPaBEHCTB, U300paKaTh PEIICHHE

Ha YUCJIOBOM NPSIMOM, 10Ka3bIBATh
HEPABEHCTBA.

PemaTe TeKCTOBBIE 3a1a4M C TTOMOILBIO
JIMHENHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM.

HccnenoBath TMHEHHOE HEPABEHCTBO

C OJTHOU IIEPEMEHHOM C TapamMmeTpoOM.
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JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOMN

3HAKOMHUTHCS C UICTOPUEN pa3BUTHS
anreopbl

Yucna v BEIYUCIIEHUS
KBaJIpaTHbI KOPEHb

17

KBagpaTHbie kopHHU.
ApudmeTnueckuii KBaIpaTHBIN
KOpEHb U ero cBorcTBa. [londarue
HWppalMOHAIBLHOIO YHCIIA.
JlelicTBHS ¢ UppAIMOHAIBHBIMU
yuciiamu. CBoiicTBa IeHCTBHI

C MppalMOHATbHBIMH YHCJIAMH.
CpaBHeHUE UpPALIMOHATIBHBIX
yucea. MHOXKECTBO
JICHCTBUTEIILHBIX YHCEII.
[IpencraBieHus o paclIMpeEHUAX
YHUCJIOBBIX MHOXKECTB.
JlonmycTuMmble 3HAUEHUS
MIEPEMEHHBIX B BBIPAKEHUSIX,
cojiepKammux apupmernyeckKue
KBaJIpATHbIE KOPHHU.
ToxxnecTBEeHHBIE MPEOOPA30BAHMS
BBIPAKECHUH, COJIEPKaAIINX
apudMeTHYECKHUE KBaIpaTHbHIC
KOPHH

@opMyIMpOBATH ONPEAECTICHUE
KBaJIPaTHOTO KOPHS U3 YKCIIA,
apu(PMETUIECKOTO KBaJAPATHOTO KOPHSI.
[TpumeHTh Onepannio U3BJICUEHUS
KBaJIPAaTHOTO KOPHS U3 YUCJIIA, UCTIOJIb3YS
PU HEOOXOIUMOCTH KaTbKYJISTOP.
OueHuBaTh KBaJpaTHBIC KOPHU LETBIMU
YUCJIAMH U JIECATUYHBIMH JIPOOSIMH.
CpaBHHBATH U yHOPSIAOYNBATH
paLMOHaIbHbIE U UPPALIMOHAIBHBIC YUCIIA,
3allMCAHHBIE C MIOMOIIBIO KBAAPATHBIX
KOPHEW.

BrimonHsaTh onepanuu

C UppaAlMOHAIBHBIMU YHUCIIAMU.

UccnenoBath ypaBHEHUE x2 = a, HaXOJUTh
TOYHBIC ¥ PUOJIMIKEHHbIC 3HAUCHUS
KopHei nipu a > 0.

HccnenoBats CBOMCTBA KBAIPATHBIX
KOpPHEH, TPOBOJS YNCIIOBBIE
AKCTIIEPUMEHTHI C UCTIOIh30BaHUEM
KaJIbKYJISITOpa (KOMITBIOTEPA).
Jloka3bIBaTh CBOMCTBA apu(hMETUUECKHUX
KBaJIpaTHBIX KOPHEW; MPUMEHSITh X
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JUJIs1 TTpeoOpa3oBaHUsI BRIPAKCHUI.
BrimonHsaTs mpeoOpa3oBaHus BRIPAXKEHUH,
coAepKalluX KBaJIpaTHbIC KOPHHU.
Bripaxkath nepeMeHHbIe U3 popMy.
BpuncisaTh 3Ha4CHUS BBIPAXKEHU,
COJZIEpKAIMX KBAJAPATHBIC KOPHH,
HCIIOJIB3YS MPU HEOOXOAMMOCTH
KQJIBKYJISITOP.

Hcnonp30BaTh B X0/1€ peICHUA 3a7a4
3JIEMEHTAPHBIE MTPEICTABIICHHUS,
CBSI3aHHBIC C MPUOIMKEHHBIMU
3HAYCHUSMHU BEJIUYHH.

3HAaKOMUTBCS C UCTOPUEN pa3BUTHS
MaTeMaTUKH

VYpaBHEHUS 1 HEPABEHCTBA!
KBaJpaTHbIE YpPaBHEHUS

17

KBanparnoe ypaBuenue. @opmyna
KOpPHEH KBaJIpaTHOTO YPABHEHMUSI.
KonunyecTBo 1eMCTBUTENBHBIX
KOPHEMN KBaJIpaTHOIO YPaBHEHMUSI.
Teopema Buera.

YpaBHEHHUS, CBOJIUMBIE

K JINHEMHBIM YPaBHEHUSAM

WJIM K KBAJIPATHBIM YPaBHECHHUSIM.
KBanpatnoe ypaBHeHuUE

¢ mapametpoM. Pemenue
KBaJpaTHbIX YPaBHEHUHN

Pacno3HaBaTh ypaBHEHUS C OJHON
NEPEMEHHOM, KBAJPATHBIE YPABHEHHUS.
Onpenensats paBHOCWIBHBIE YPABHEHMUS.
IIpumeHsTh CBOKMCTBA YPABHEHUN C OJHOU
[IEPEMEHHOM.

3anuceiBaTh GOPMYITy KOpHEH
KBaJPaTHOTO YPAaBHEHUS; pelllaTh
KBaJpaTHbIC YPABHEHUS — IMOJTHbIE

Y HEMOJIHBIE.

OnpenensaTs KOJIMYECTBO JEHCTBUTEIbHBIX
KOpPHEW KBaJIpaTHOTO YPABHEHHS.
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¢ mapamerpamu. Pemenue
KBaJpaTHbIX YPaBHECHUH,
COJIEpIKAILINX 3HAK MOJYJIS.
YpaBHEeHHE KaK MaTeEMaTU4ECKas
MOJIEJIb PEATBHON CUTYAIUU.
Peuenne TekCTOBBIX 3a1a4

C IIOMOIIIBIO KBAPaTHBIX
YpaBHEHUI

HaGnrogaTe 1 aHAIM3UPOBATH CBS3b
MEX]Ty KOPHIMH U KodppuiineHramu
KBaJpaTHOTO YPABHEHHSI.
®opmynupoBaTh TeopeMy Bueta, a Takxke
o0paTHYI0 TeopeMy, IPUMEHSTh 3TU
TEOPEMBI JJIsI PEILICHUS 3a]1a4.
[IpoBOANUTE MPOCTENITNE UCCIETOBAHUS
KBaJIpaTHBIX YPaBHEHUI.

Pemmatb TEKCTOBEIE 3a1aUM.
3HAaKOMHUTBCS C UICTOPUEHN PA3BUTHUS
MaTeMaTUKu

Anrebpanueckue
BBIPAKEHHUS: TPOOHO-
paIrioHaIbHBIC BRIPAKEHUS

17

ParmmonanpHbIC BRIpOKECHUS.
ToxxnecTBeHHbIE TPeoOpa30BaHUS
palMOHAJIBHBIX BBIPAKCHUH.
Anrebpandeckas 1poob.
JlomycTumMble 3HaYCHUSA
NEePEMEHHBIX B APOOHO-
palOHAIBHBIX BBIPAKCHHSIX.
OCHOBHOE CBOMCTBO
anredpandeckoit 1poou.
Crnoxxenune, BRBIYUTAHHE,
YMHOKCHHE U JICTICHHC
anreOpandecKux IpoOei.
Bo3sBenenue anredpanyeckoit
JpoOU B CTENEHb

3anuceIBaTh ANreOpandeckue BhIPasKCHHUS.
HaxoauTe qomycTumbie 3HaYEHUS
MEPEMEHHBIX B IPOOHO-pALIMOHATIBHBIX
BBIPAXKCHUSIX.

BBINOMHATS YMCIOBBIE TOJACTAHOBKU

Y BBIYUCIISATH 3HaYEHUE IPOoOU, B TOM
YUCJIe C TOMOIIBIO KAJIBKYISATOPA.
@opMyIUpPOBaTh OCHOBHOE CBOMCTBO
anredpandeckoil ApoOu U MPUMEHSTH €ET0
JUTsl TIpeoOpa3oBaHus APOOEH.
BbINOMHATH TOXKIECTBEHHBIE
npeoOpazoBaHusl palliOHATIBHBIX
BBIPA)KCHUM.

BrITIOTHSTE IeHCTBHS ¢ anreOpandecKuMu
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JPOOSMH.

[TpumensTh mpeoOpa3zoBaHUs BEIPAKECHHIA
JUISL pEIIeHUs 3a/1au.

Bripaxkats nepeMeHHbIe U3 GOopMyJT
(pu3nuecKknx, TEOMETPUIECKUX,
OMUCHIBAIOITUX OBITOBBIE CUTYAITNH )

YpaBHEHUS 1 HEPABEHCTBA! 19 JpoGHo-paliioHa bHbIC Pacnio3naBaTh 1poOHO-paliuoOHaIbLHbIE
JIPOOHO-pallMOHATBHBIC ypaBHeHus. Penienne apoOHo- ypaBHEHUSI.
YpaBHEHUSA palMOHAJIBHBIX YPABHEHU, Pemiats 1poOHO-paliioOHAIbHBIC
CBOJISAIIUXCA K JIMHEHHBIM YpaBHEHMUS, CBOJIAIINECS K IMHEHHBIM
WJIU K KBAQJIPATHBIM YPaBHECHUSIM. WJIU K KBAJIPATHBIM YPAaBHEHHUSIM,
Pemienue apoOHO-paliMOHAIBHBIX KCIIOJIb30BaTh METO/I 3aMEHBI IIEPEMEHHOM.
YPaBHEHUI METOJ0M 3aMEHBI PemaTte TekcTOBBIE 3a/1aUn
NIEPEMEHHOU. Penienne TeKCToOBbIX anredpanvyeckuM crocoOoM: MepPeXoaUTh
3a/1a4 ¢ MOMOUIBIO IPOOHO- OT CJIOBECHOUW (POPMYJIIUPOBKH YCIOBHS
palMOHAJIbHBIX YPABHEHUN. 3a/1aud K anreOpanyeckor MoJiesu myTeM
I'paduueckas uaTEpnIpeTanys COCTaBJICHUS YPABHEHUS; peliaTh
YpaBHEHHM C IByMsI IEPEMEHHBIMU | COCTAaBJIEHHOE YPaBHEHUE;
WHTEPIIPETUPOBATH PE3YJIbTaT.
Hcnonb3oBaTh rpaduueckyro
MHTEPIPETALUIO YPABHEHUH C IByMsI
MEPEMEHHBIMU
OyHKIUU 15 OO6macth onpeneneHus Hcnons30Bath GyHKITMOHATBHYIO

¥ MHO>KECTBO 3HaUYEHHI (pyHKIIHH.
Crioco0sl 3aanust QyHKITHI.

TEPMHHOJIOTUIO U CHMBOJIMKY.
Haxoauts 00nacTs onpeneneHus
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I'paduk Pynkumu. YteHre CBOMCTB | M MHOXECTBO 3HAYCHHUH (YHKIIHUH.
¢ynkiun no ee rpaduky. [Ipumepsr | Beraucnsats 3HadeHust GQyHKIUHN, 3aJaHHBIX
rpadukoB GYyHKIUH, oTpakaronmx | dopmyiaMu (IpH HEOOXOAUMOCTH

peajbHbIe TTPOIIECCHI. HCIIOJIb30BaTh KAJIBKYJISATOD); COCTABIISITH
DYHKITUN, OMUCHIBAIOITUE IPSMYIO | TaOJUIbI 3HAYCHUH (QYHKITUU.
1 00paTHYIO MPONOPLIHUOHAIIbHBIC OmnuceiBaTh CBOMCTBA (YHKIIUU HA OCHOBE
3aBUCUMOCTH, UX IpauKH. ee rpauyecKoro NpeICTaBICHUS.
Oynxman y = X3,y = X3, y =X, HaxoauTs ¢ moMonisio rpadguka QyHKIUHU
_k . 3Ha4YEHUE OJTHOM U3 pacCMaTpPUBAEMBbIX

Y=_ W HX CBOMCTBa .

X BEJIMYMH 10 3HAYEHUIO JIPYTOH.

HccnenoBath npumepsl rpauKkoB,
OTPAKAIOIIUX PEATBHBIE TPOLECCHI

U SIBJICHUS.

[IpuBOINTH TPUMEPHI POLIECCOB

U SIBJICHUM C 3aJJaHHBIMUA CBOMCTBAMH.
Boipaxxats (opMyIioii 3aBUCUMOCTb
MEK]ly BEJIMYNHAMM.

OnuceIBaTh XapaKkTep U3MEHEHHS OJHON
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHECHUS
JIPYTOH.

Pacno3naBaTh BUIbI M3ydyaeMbIX (PYHKITUH.

Crpouts rpadguku GyHKIuiA y = X2,y = x5,
k

y=Jx, y=—_.
X

Hcnonb3oBaTh PyHKIIMOHAIBHO-
rpaduyueckue npeIcTaBIeHUs
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JUTSI pELICHUS] U UCCIIEIOBAHUS YpaBHEHUN
U CUCTEM YpaBHEHUII.

[TpumensTh HUPPOBBIE pECypPCHI

JUTSL IOCTPOCHUSI TPapUKOB

Y UCCTIEIOBAHUS CBOMCTB (PyHKIIMI

Anrebpanueckue
BBIPKEHMUSI: CTEIICHU

14

CreneHs ¢ eIBIM MOKa3aTeaeM

1 €€ CBOMCTBA.

CranpaptHblii BUA yncia. PazMepsl
00BEKTOB OKPY>KAIOIIETO MUPA,
JUTATEIIBHOCTD MPOLIECCOB

B OKPY’KaIOIIEM MUPE

@opMyIUpPOBATH ONPEIETICHUE CTENIEHU
C LEJIBbIM MOKA3aTENEM.

dopMyIUpOBaTh, 3aMUCHIBATH

B CUMBOJIMYECKOH (popme

Y WITIOCTPUPOBATH TPUMEPAMH CBOKCTBA
CTEICHH C 11eJIBIM MOKa3aTeJIeM.
IIprmeHsTh CBOMCTBA CTEIICHU

TSl Tpe0Opa30BaHUsl BBIPAKEHUM,
COJICp>KAIUX CTEIECHHU C IEJIbIM
MOKA3aTEJIEM.

BhInoaHITE ASUCTBUS ¢ YMCIIAMU,
3alMCaHHBIMU B CTAHJIAPTHOM BHUJIE
(YMHOX€EHUE, AEIICHUE, BO3BECHUE

B CTCIICHD).

[Tonyyath npencTaBiIeHUE O 3HAUUMOCTH
JICCTBUTEIBHBIX YHCEN B IPAKTUYECKOMN
JIeATEeIIbHOCTH Y€JIOBEKaA.
AHaJIM3UPOBATH U JEIaTh BHIBOJIBI

0 TOYHOCTH MPUOJIMKEHUS
MPPaLMOHAIBHOTO YUCIIA [TPU PELLICHUH
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3a1ad4.

OKpyTrasaTh UPPALMOHAIBHBIEC YNCIIA,
BBITIOJIHATD NPUKUIKY PE3yJIbTaTa
BBIYMCIICHU, OLICHKY 3HAYEHU I YUCIIOBBIX
BBIPaKECHUIN

Yuca v BEIYUCIICHUS: 7 Jlenenue ¢ ocraTkoMm. DopMyIUPOBATH ONIPECTCHUS IETUMOCTH
JIEIIMMOCTD CpaBHEHUS 1IEJIBIX YHCET HAIIeJI0, YUCEN, CPABHUMBIX 10 TaHHOMY
110 MOAYJIIO HATYpaJIbHOTO YMCIIa. MOYJIIO.
CBolicTBa CpaBHEHUM MO MOAYJIIO. BEINOnHATE AeIeHNE C OCTaTKOM.
OcTtaTku CyMMBbI U POU3BEIACHUS Jloka3pIBaTh U MPUMEHATH CBOMCTBA
110 JAHHOMY MOJIYJIIO CpPaBHEHHUU MO MOAYJIIO.
HaxoauTk ocTaTku CyMMBI
Y TIPOM3BEICHUS 110 JAHHOMY MOIYJIIO
[ToBTOpenue, 06001IEeHNE, 10 [ToBTOpEHHE OCHOBHBIX MOHSATHIA Br16upath, NpUMEHSTH OIEHUBATh

cucTeMaTH3alus 3HaHUI

¥ METOJIOB KypcoB 7/ U 8 KJIaccoB,
0000111eH1Ee 3HAaHU I

CIIOCOOBI CPABHEHUS YU CEI, BRIUUCIICHUH,
TO/IECTBEHHBIX NIPEOOpa30BaHUI
BBIPAKECHUN, PEIICHUS YPAaBHEHUM

Y CHUCTEM YpaBHEHUI, HEPABEHCTB,
MOCTPOEHUS TPpapUKOB.

OcyliecTBAsATh CAMOKOHTPOJIb
BBINOJIHAEMBIX IEMCTBUN U CAMOIIPOBEPKY
pe3ynbTaTa BIYUCICHUH,
npeoOpa3oBaHU, MOCTPOCHUH.

Pemars 3a1aun U3 peasibHOM KU3HU,
NPUMEHATh MAaTEMATUUYECKUE 3HAHUS

42



denepanbHas pabodas mporpamMma | Matemaruka. 7—9 kiaccsl (YriayOJeHHBIH YPOBEHb)

JUISL pEeLLIeHUs 3a/1a4 U3 APYTUX IPEIMETOB.
PemaTe TekCTOBBIE 337]a4H, CPABHUBATb,
BBIOMPATH CIIOCOOBI PELICHUS 3a/1a4U.
Hcnonp3oBath PyHKIIMOHAIBHO-
rpaduyeckue npeCcTaBICHUs

JUTSL peLIeHus 3a/1a4

OBIIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

136
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9 KVIACC
HazBanue pasnena Konnuectso OCHOBHBIE BU/IBI IESITEIIBHOCTH
OcHOBHOE coJiepkaHue
(Temsl) Kypca 4acoB 00yJaromuxcs
OyHKIMN 25 Oyukuus. CBOMCTBA PYHKIIHIA: OnuceIBaTh MOHATHE «(PYHKITHS.

HYJU QYHKITUH, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA (DYHKIUH,
MIPOMEXYTKH BO3PACTAHHUS

1 yObIBaHUS (YHKLIMH, YETHBIE

Y HeYeTHbIE (DYHKIIMHU, HAUOOJIbIIIee
Y HaUMEHbLIee 3HauYeHUs PYHKLUU.
[TocTpoenue rpadukoB GyHKIHN
C TIOMOIIBI0 TPE0OPa3OBAHMIA.
KBangpatHsbiit Tpexuiien. Kopau
KBaJIpaTHOT'O TPEX4JICHA.
Paznoxxenue kBagpaTHOTO
TPEX4JIEHA HA JINHEHUHbIE
MHOHUTEJIIH.

KBanpaTtuunas pyHKIus 1 ee
cBoiicTBa. [lapabona, KoOpAUHATHI
BEPIIMHBI TapadoJIbl, OCh
CUMMETPHUU NapaloIbl.
[Toctpoenue rpaduka
KBaIPaTUIHON (QYHKITUH.
[Tonoxxenue rpaduka
KBaApaTHYHON (PyHKIHUU

[IpumeHsTh cBOKCTBA (PYHKIMI: HYJIN
(GYHKIIUH, TPOMEXKYTKU 3HAKOTIOCTOSIHCTBA
(yHKUIHH, TPOMEKYTKHA BO3PACTAHUS

Y yObIBaHUS (YHKIIUU, YETHBIE

Y HeueTHbIe (QyHKLINH, HanOOoJIbIlIee

Y HaMEHbIIIee 3HaU€HUs (PYHKIINU.
Pacnio3HaBaTh KBaJipaTHBIN TPEXUJIEH,
yCTaHaBJIMBATh BO3MOKHOCTb €0
Pa3NoKEHHS] HA MHOYKUTEIH,
pacKJIaJbIBaTh Ha TUHEWHBIE MHOKHUTEIN
KBaJIPAaTHBIN TPEXUICH

C HEOTPULATEIbHBIM TUCKPUMHHAHTOM.
Pacnio3naBath KBaJipaTUUHYIO (QYHKIUIO
o opmyue.

[IpuBOANTH IPUMEPHI KBAAPATUIHBIX
3aBUCUMOCTEN U3 pEANIbHOW KU3HH,
(bU3UKH, TEOMETPUH.

BoisBiaTh 1 0000111aTh 0COOEHHOCTH
rpaduka KBaApaTUIHOU PYHKITUN

y = ax? + bx + c.

Onpenensatb KOOPAUHATHI BEPIIMHbI

44



denepanbHas pabodas mporpamMma | Matemaruka. 7—9 kiaccsl (YriayOJeHHBIH YPOBEHb)

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

Crenennble GyHKIIUU

C HaTypaJbHBIMU I1OKA3aTEIISIMU,
uX rpaduKu U CBOWCTBA.

I'papuxu Gysximit: y = /x, y=3x,
y =1x|

napaboJibl, OCb CHMMETPHHU MapadoIbl.
Ctpouth rpadvK KBaIpaTUIHBIX
byHKIUH, 3a1aHHBIX (popMynamMu

BUJIA!

y = axt

y=ax*+(q,y=(x+b)’+c,
y=ax?+bhbx +c.

BoInonHITE ocTpoeHue rpagukoB
GyHKIMIA C TOMOIIBIO TPeoOpa3zoBaHu
BUJIA:

f(x) = f(x) + a; TX)=>1(x + a); f(x) =
kf(x), f(x) =1(| x 1), f(x) = [f(x)].
Pacno3naBaTh crenenHbie QyHKIUN

C HATYpaJIbHBIMH TIOKa3aTeNISIMHA, CTPOUTD
rpaduKy CTENEHHBIX QYHKIIHMA

C MmokazaremnsiMu 2 u 3.

Hcnonb30BaTh CBOMCTBA IPaPUKOB
CTETICHHBIX (PYHKITUH ¢ HATYpaTbHBIMH
MOKa3aTeJSIMH TP PEIICHUN 3a]1a4.
Crpouts rpaduku GyHKIHMiA y = VX ,
y=%x,y=x|

AHaM3UpOBaTh U IPUMEHSTH CBOHCTBA
W3YYEHHBIX (QYHKITUHN JIs1 UX TIOCTPOCHHS,
B TOM YHCJIE€ C TOMOIIBIO0 LIUPPOBBIX

pecypcoB
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YpaBHEHUS U HEPABEHCTBA!
KBaJIpaTHbIE HEPABEHCTBA

15

[TonsiTHe 0 penieHUnn HEPABEHCTBA
C OHOU MepeMEHHON. MHOXKECTBO
pellIeHU HepaBEHCTRBA.
KBanparHbie HepaBeHCTBA C OHOM
IIEpEMEHHON. Pelienne HepaBeHCTB
rpaduueCcKUM METOJOM U METO0M
nHTepBaioB. HepaBeHCTBa,
coAepkKaIlre 3HAK MOJTYJIS.
CucTeMbl HEPaBEHCTB C OJTHOU
IIEpEMEHHOM. Perenne TeKCTOBBIX
3a71a4 C MTOMOIIbIO HEPABEHCTB,
CHCTEM HEPABEHCTB.

HepasencTBo ¢ nByms
nepeMeHHbIMU. Penienue
HEPABEHCTBA C JIBYMSI
nepemeHHbIMU. ['paduueckuit
METO/I PELICHUSI CUCTEM
HEPABEHCTB C JIByMSI
nepeMeHHbIMU. CHCTEMBI
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

YuraTh, 3aUCHIBaTh, IOHUMATH,
MHTEPIIPETUPOBATh HEPABEHCTBA;
HCIIOJIb30BaTh CUMBOJIUKY

Y TEPMUHOJIOTHIO.

Brinonuats npeoOpa3oBaHus HEPABEHCTB,
MCII0JIb30BATh JJI MPeoOpa30BaHUS
CBOMCTBA YHUCIIOBBIX HEPABEHCTB.
Pacnio3naBaTh KBaJpaTHbIEC HEPABEHCTBA
C OJTHOW NIEPEMEHHOM.

Pemats kBaapaTHOE HEPABEHCTBO
rpauyeCcKUM METOJIOM U METOJIOM
HWHTEPBAJIOB.

Pemiath kBajipaTHbIC HEPABEHCTBA,
UCIIOJB3YA rpaduyeckue mpeaCcTaBICHUS.
Pemiats HepaBEHCTBA, COJIEpKALIUE 3HAK
MOJTYJISL.

N300paxkath pelieHrne HepaBeHCTBa

C OJHOW MEPEMEHHOMN U CUCTEMBI
HEPABEHCTB Ha KOOPJIUHATHOMW NIPSIMOM,
3aMUChIBATh PEIICHUE C TTOMOIIBIO
CUMBOJIOB.

OcBauBath ¥ MPUMEHSTH HEPABEHCTBA
MIPU PEIICHUH PA3JIMYHbIX 33724, B TOM
YuUCJie TPaKTUKO-OPUEHTUPOBAHHBIX.
Pacnio3zHaBaTh HEPABEHCTBO C ABYMS
MEPEMEHHBIMHU.
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[TpumensTh TpaduIecKuii METO peIIeHuUs
CHUCTEM HEPABEHCTB C ABYMI
IIEPEMEHHBIMU

ypaBHeHI/ISI N HCPpABCHCTBA!
YpPaBHCHUA, HCPABCHCTBA
U UX CUCTCMbI

25

bukBanpaTHbIe ypaBHEHUS.
[Ipumepsl TpUMEHEHN METO0B
PaBHOCWJIBHBIX TPEOOpPa30BaHU,
3aMEHBI IEPEMEHHO,
rpaguuecKkoro MeTo1a

IIPY PELICHNN YPaBHEHUI

3-ii u 4-11 cTeneHen.

Pemienue qpoOHO-palinoHanbHbIX
YpPaBHEHUI U HEPABEHCTB.
Pemenue cucrem ypaBHeHUM

C IBYMsI IEPEMEHHBIMU.
Pemenne npocrenmmx cuctem
HEJIMHENHBIX YPAaBHEHUH C IBYMs
nepemeHHbIMU. ['paduueckuit
METOJ| PELICHUS] CUCTEMBI
HEJIMHEWHBIX YPABHEHUH C IBYMs
nepeMeHHbIMH. CUCTEMa IBYX
HEJIMHEWHBIX YPaBHEHUN

C IByMs IEPEMEHHBIMU KaK MOJIENb
peabHOU CUTYAIUH.

Cucrema HEIMHEWHBIX YPAaBHEHHI
C IIapaMETPOM.

Pemate OMKBaipaTHBIE YpaBHEHUS.
[IpuMeHATh METOIbI PABHOCUIIBHBIX
npeodpa3zoBaHUii, 3aMEHbI IEPEMEHHOM,
rpauyecKkoro MeToAa Mpu pelieHuu
ypaBHEHHM 3-i U 4-i1 CTEIICHEN.
Pematsb npoOHO-parrioHanbHbIE
YpaBHEHUS U HEPABEHCTBA.
Pacnio3naBaTh TMHEHBIE YPABHEHHUS
C IBYMsI IEPEMEHHBIMH.

Crtpoutsb rpaduku ypaBHEHUH, B TOM
YKCII€ UCTIOJB3YS LIU(PPOBBIE PECYPCHI.
Pewars npocreiime CUCTEMBI ABYX
HEJINHEWHBIX YPAaBHEHUU C IByMs
NEPEMEHHBIMHU.

[IpuBoauTH rpaduyecKyro
MHTEPHPETALNIO PEIICHHS yPABHEHUS
C IBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
Pemmath TeKCTOBEBIE 3a/1aUH
anreOpanyeckuM Crocooom.
HccenenoBath CUCTEMBI HETMHEMHBIX
YPaBHEHMUM C IapaMETPOM.
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[Ipocreime HEpaBEHCTBA C ABYMS
NEPEMEHHBIMHU U UX CUCTEMBI

Pemats npocreinmme HepaBeHCTBA
C IBYMS IIEPEMEHHBIMU U UX CHCTEMBI

YucioBbie
OCJIEJIOBATEILHOCTH
U IPOTPECCUU

25

[TonsiTre yncnoBou
rocJie10BaTeIbHOCTH. KOHEeuHbIe
1 OECKOHEUHbIE
MOCJIeI0BATEILHOCTH.
OrpannueHHas
MoCaeA0BaTEIbHOCTh. MOHOTOHHO
BO3pacTaroias (yObIBaroIasi)
nocaeaoBaTeabHOCTh. CIoCOObI
3a1aHus TTOCIEA0BATEIbHOCTH:
OITMCATEIIbHBINA, TAOTUYHBIN,

C OMOIIIBbIO POPMYJIBI N-TO YJICHa,
PEKYPPEHTHBIN.
Apudmernueckas

Y FeOMETPUYECKasi TPOTPECCUH.
CBoliCTBa YJICHOB
apudMeTUIecKon

Y T€OMETPUYECKON TPOTPECCUM.
@opMyIsl N-TO YieHa
apuMeTHIECKON

Y TEOMETPUUYECKOUN MPOTPECCUM.
DopMyJIbl CyMMBI IEPBBIX

N 4JIEHOB apu(PMETUUECKON

Y TEOMETPUUYECKOU MTPOTPECCH.

OcBauBaTh ¥ MPUMEHSATHh HHICKCHBIC
0003HauYEHUs1, CTPOUTH PEUEBBIC
BBICKA3bIBAaHUS C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TIOHSITHEM
MOCJIEI0BATEIHHOCTH.

OnpenensTe BUIBI MOCIEI0BATEIbHOCTEM:
OTpaHUYCHHAS TIOCTIEA0BATEIHEHOCTD,
MOHOTOHHO BO3pacTaromiast (yObIBaroIasi)
MOCTIEIOBATETILHOCTb.

AHanu3upoBath (popmyiy N-ro uieHa
MOCJICIOBATEIFHOCTH HITH PEKYPPEHTHYIO
(bOpMyITy U BEIYUCIISTH YJICHBI
MOCJIEIOBATEILHOCTEH, 3aIaHHBIX dTUMHU
dhopmynamu.

YcranaBiauBaTh 3aKOHOMEPHOCTH

B IIOCTPOCHHH TIOCIIEI0BATEIIBHOCTH,
€CJIM BBIITHCAHBI TIEPBBIC HECKOJIBKO

ee YJICHOB.

PacnioznaBaTh apupMeTHIecKyto

¥ TEOMETPUIECKYIO TTPOTPECCUU

IIPU pa3HbIX COCO0axX 3aJaHusl.

Pemate 3amauu ¢ HCIOIB30BaHUEM
dbopmyi1 N-ro wieHa apuhMeTHIECKON
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3amauun Ha MPOTIEHTHI, 0AHKOBCKUE
BKJIQ/Ibl U KPEJIUTBHI.
[IpencraBiienne 0 CXOIUMOCTH
IIOCJIEI0BATEILHOCTH,

0 CyMMHUPOBaHUU OECKOHEYHO
yOBIBaIOIIEH reOMETPUIECKON
IIPOTPECCUM.

MeTton MaTeMaTHYECKOU
uHaykuuu. [Ipocreiimme npumepsl

Y T€OMETPUYECKOU ITPOTPECCHI, CyMMBI
MEPBBIX N YJICHOB.

N306paxaTh 4ieHbI MOCIE0BATEILHOCTH
TOYKAMH Ha KOOPAMHATHON

IJIOCKOCTH.

PaccmaTtpuBats mpuMephl IPOLIECCOB

U SBJICHUU U3 PEAIbHOM KU3HU,
WUTIOCTPUPYIOIINE U3MEHEHUE

B apu(pMETHUECKOU IPOrpeCCHH,

B F€OMETPUYECKON IIPOTPECCHH;
M300pakaTh COOTBETCTBYIOIINE
3aBUCUMOCTH rpaduyeCcKu.

Pemars 3amaun Ha MPOLIEHTHI,
0aHKOBCKHE BKJIAJIbI

U KpEJIUTOBAHUE.

[IpencraBiaTs Oe6CKOHEUHBIE
NEepPUOINYECKUE IPOOU B BUJIE
OOBIKHOBEHHBIX.

3HaKOMUTHCA C TOHSATUEM CXOJUMOCTH
MOCJIEIOBATEILHOCTH, HAXOIUTh CYMMY
OECKOHEYHO YOBIBAIOIICH TEOMETPUICCKOM
MIPOrPECCHUH.

[IpuMeHsTh METOT MATEMATHUECKOMN
WHTYKITAH.

3HaKOMUTBLCA C UCTOPUEH pa3BUTHUSA
MaTeMaTHKU
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Anrebpanyeckue 12 Kopens n-it crenenu. CpoiicTBa @opMyIMPOBATH ONPEIEIECHUS KOPHS
BBIPAXKEHUSI: CTEIICHb KOpH# N-1 creneHn. CTEneHb N-i CTETIEHU U CTENEHU C PallMOHAIBHBIM
C palMOHAIbHBIM C pallMOHAJILHBIM MOKa3aTeJIeM MOKa3aTeJIeM.
noKa3aTesieM U €€ CBOWCTBA. [IpuMEHSATH ONepalnio U3BJICYEHUS
ToxnecTBEHHbIE MPEOOPA30BAHMS KOpHSI N-U1 CTENEHU, UCTIOJIb3YS
BBIpaKEHUH, COJIepKaIINX KOPEHb IpU HEOOXOUMOCTH KaJIbKYJISITOP.
N-ii cterieHu. ToXIECTBEHHBIE BpruncisaTe 3HaU€HUE CTENIEHU
npeoOpa3oBaHus BHIPAKECHUM, C pallMOHAaJIbHBIM MOKA3aTENIEM.
coAepKallUX CTEIEHb OueHuBaTh 3HaYEHHUE KOPHS N-U CTENEHHU,
C pallMOHAJIBHBIM TOKA3aTeIEM 3HAYEHUE CTENECHU C PAllMOHAIBHBIM
MOKA3aTeJIEM LIEJIBIMUA YHCIIaMH
U JICCSITUYHBIMU IPOOSMHU.
CpaBHUBATH U YNIOPSAI0YNBATH
palMOHAIIbHBIE U UPPAI[MOHATbHBIE YUCIIA,
3aIMCaHHbBIE C TOMOIIBIO KOPHS N-1
CTEIECHH, CTETIEHU C PALIMOHATBHBIM
MOKa3aTeJIEM.
BBINOMHATH TOXIECTBEHHBIE
peoOpa3oBaHMsl BEIPAKCHUS,
COJZEpIKAIIEr0 KOPEHb N-U CTETIEHU,
CTEIEHb C PAallMOHAJIbHBIM MOKA3aTeJIEM.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKu
[ToBTOpEeHue, 060061ICHUE, 34 Uwucra v BEIYKMCIICHUS (3aIUCh, OrnepupoBaTh NOHATHUEM YHCIOBOTO

cUcTeMaTH3anus 3HAHUU

CpaBHEHHUE, IEUCTBUS

MHOXKXECTBA.
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C ICUCTBUTEILHBIMH YHCIIAMH,
YUCJIOBas MpsAMast; MPOIEHTHI,
OTHOIIICHUS, TTPOTIOPIINH;
OKpyTJIEHHUE, MPUOTIHKEHUE,
OIICHKA)

AKTyanu3upoBaTh TEPMUHOJIOTHIO

Y OCHOBHBIE JICHCTBUSI, CBA3aHHBIC

C YMCJIAMM: HaTypAJIBHOE YUCIIO, IPOCTOE
Y COCTAaBHOE YHCJIO, IEIUMOCTb
HATypaJIbHBIX YUCEI, IPU3HAKU
JETTMMOCTH, LIEJI0€ YHUCIIO, MOYJIb YUCIIA,
OOBIKHOBEHHAs U JAeCATUYHAs IpO0b,
CTaHAAPTHBIN BUJ YHCIIA,
apu(pMeTUYECKU KBaJAPAaTHBIN KOPEHb.
BpInonHATh 1€MCTBUS, CPABHUBATH

U yIOPSAI0YUBATh YKCIIA, IPEACTABIIATh
Yyucia Ha KOOPAMHATHOM NPSIMOH,
OKPYIJISTh YMCJIA; BBITOJIHATH TPUKUAIKY
Y OLICHKY pe3yJIbTaTa BBIYUCICHUM.
Pemars npaktrueckue 3anauu,
COJZIeprKalllie IPOLIEHTHI, 10JI1, YaCTH,
BBIPAXkAIOIINE 3aBUCUMOCTH:

CKOPOCTb — BPEMS — PACCTOSTHUE,

LIEHA — KOJIMYECTBO — CTOUMOCTD,

00beM paboThl — BpeMs —
IIPOU3BOIUTENIBHOCTD TPYAA.

Pa3Oupath peasibHbIe )KU3HEHHBIE
CUTyaluu, GOpMyIHpOBaTh UX Ha S3bIKE
MaTeMaTUKH, HAaXOJUTh PELICHHUE,
IIPUMEHSS MaTEMAaTUYECKHU aImapar,
MHTEPIIPETUPOBATH PE3YJIbTAT
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TekcToBbIe 3a/1auu (pelieHue
TEKCTOBBIX 33J1a4 apU(PMETUYECKUM
U aareOpandecKuM CrocooamMu)

PemaTte TekcTOBBIE 3a/1aUn
apu(PpMETHIECKUM CITOCOOOM; U3BIICKATh
HE00XO0MMBbIE JTAHHBIE, TPE/ICTaBICHHbIE
B BepOAJIbHOM, rpayuuecKoM

U TaOJIMYHOM BHJIE.

PemaTe TEKCTOBBIC 33/1a4H C TIOMOIITHIO
BBCJICHHSI ICPEMEHHBIX, COCTABIISATh
ypaBHEHUS, HEPABEHCTBA, CUCTEMBI
YpaBHEHUH U HEPABEHCTB 110 YCIIOBHIO
3a1aun

Anrebpanyeckue BbIpaKeHUS
(mpeoOpa3zoBaHue anredpandecKux
BBIPKEHUIM, TOMTYCTUMBIE
3HAYCHUS)

OnepupoBatTh MOHATUSIMU:

CTEIEHb C LIEJIBIM MOKa3aTeNEM,
apu(pMeTUYeCKUd KBaIpaTHbI KOPEHb,
MHOTOYJICH, ajireOpandeckas 1poob,
TOXJECTBO.

BEITOIHATE OCHOBHBIE IEUCTBUS:
BBITIOJTHATH PacyeThl o GopmyJiam,
npeoOpa3oBbIBATH IENbIe, APOOHO-
palOHAJIbHBIC BBIPAKEHUS

Y BBIPAXKEHUS C KOPHIMHU,
peanu30BbIBaTh PA3JI0KEHHE
MHOT'OYJIEHA Ha MHOHUTEIIH,

B TOM YHCJIE€ C UCTOJB30BaHNEM (HOPMYIT
Pa3HOCTH KBAJIPATOB, CYMMBbI U pPa3HOCTHU
KyOOB, KBaJipaTa CyMMBbI U pa3HOCTH,
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Ky0a CyMMBI U pa3HOCTH; HAXOAUTh
JIOTTYCTUMBbIE 3HAUEHUS IEPEMEHHBIX

JUTSL APOOHO-pallMOHAIIBHBIX BBIPAKEHUM,
KOpHEM.

MozenupoBaTh ¢ TOMOILIBIO (HOPMYJT
peanbHbIE MTPOLIECCHI U SIBJICHUS

@yHKIMHU (IOCTPOCHKE, CBOWCTBA
U3YYEHHBIX (DYHKIIHIA;
rpauyeckoe peuieHue ypaBHeHHM
1 UX CHCTEM)

OnepupoBath NOHATUAMHU: QPYHKIHS,
rpaduk GyHKIMH, HYIH QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXKYTKH BO3PACTaHUS, IPOMEKYTKU
yObIBaHUs1, HAUOOJIbIIIEE U HAUMEHBIIIEE
3HauYeHUS (PYHKIUH.

AHann3upoBaTh, CPABHUBATb,
00CyX/1aThb CBOICTBA (DYHKIIMI, CTPOUTH
uX rpaukH.

OmnepupoBaTh MOHATHIMHE: TIpsMast
MIPOTIOPIIMOHANIBHOCTD, OOpaTHas
IPOMOPLUOHATBHOCTD, JIMHEWHAS
byHKUMS, KBaipaTU4HAas QyHKIIMS,
napabo:a, runepooa.

Hcnonb3oBathk rpaduku

JUTS1 OTIPEIETICHUS] CBOMCTB, MPOLIECCOB

Y 3aBUCUMOCTEH, JJIsl peIeHus 3aa4
U3 JPYTUX YYEOHBIX ITPEIMETOB

U peanbHOM JKU3HU; MOAEIUPOBATh
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C IOMOIIBIO I'pa()UKOB peaTbHbIE
IPOIIECCHI U SBJICHUSI.

BripaxkaTts (hopMynamMu 3aBUCUMOCTH
MEX1y BEIMYUHAMH, MOACITUPOBATD
peabHbIe POLIECCH

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS» HA YI'JIYBJIEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX Pa3/IeNIOB MIKOJIbHOW MAaTeMAaTUKHU, UMEIOIIUN
CBOCH IeNIbI0 00ECTIeYnTh H3Y4YCHHE CBONCTB U pPa3MEpoOB (PUTYp, MX OTHOIICHUH
U B3aMMHOE pAaCIOJIO)KEHHE, OMMUPACTCS Ha JIOTHYECKYIO, OKa3aTelIbHYIO JIMHHIO.
[leHHOCT, W3y4YeHUsI TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJIIOYaeTcsi B TOM, YTO OOydYalOIIMKCA YYUTCS TPOBOAMUTH JOKa3aTEIbHbBIE
pacCyXJI€HHsl, CTPOUTH JIOTHYECKHE YMO3AKJIIOUYEHMs, JIOKAa3blBaTb HMCTUHHBIC
YTBEPXKIECHHUSI U CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOAHUTH PACCYKJICHUS
«OT TPOTUBHOTO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB, (OPMYJIHMPOBATh OOpATHBIE
yrBepxkaeHus. Ocoboe 3HayeHUE JoKa3aTelabHas JUHUS UMEET ISl YIIIyOJIEHHOTO
M3Y4YEHUSI MAaTEMATUKH.

Ilenpr0 M3y4eHHs] TE€OMETPUHU SIBISIETCS HCIIOJNB30BAHUE €€ KaK HHCTPYMEHTA
IpU PEHICHUH KaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHUX 3aJad, BCTPEUAIOIIUXCS
B peasibHOH ku3HU. OOydaromuics T0JDKEH HAYYUThCS ONPEAENATh T€OMETPUUECKYIO
¢urypy, omuchiBaTh CIOBaMU YEpPTEXK WIM PHUCYHOK, HAWTH IUIOMIA/lb 3€MEIBHOIO
yyacTKa,  pacCuMThIBaThb  HEOOXOAMMYIO  JUIMHY  ONTOBOJIOKOHHOTO  KaOems
WM TpedyeMble pa3Mepbl rapaxa Juisi aBToMoomst. [Ipu pemenun 3aga4 npakTUYECKOro
XapakTtepa OOydYaloIUNCA YYHUTCS CTPOUTh MaTEeMaTHUECKUE MOJIEIH pPeaJbHbIX
KU3HEHHBIX CUTYallUi, TPOBOJUTh BEIYMCIICHUS U OLIEHUBATH MOJYYEHHBIA PE3yNbTarT.

Oco6eHHOCTh Y4eOHOTr0 Kypca YriTyOJeHHOT0 U3yUeHHSI TEOMETPUM COCTOUT B TOM,
YTO O00yYarouIrecs: He MPOCTO 3HAKOMATCS C ONPE/IECICHHBIMU MOHATUSMH, & YBEPEHHO
oByazieBatoT UMH. CyIIecTBYIOLIUME TEMbl MpPOrpaMMbl 0a30BOro Kypca IE€OMETPHUH
M3y4yalTcs Ha Oosiee TUIyOOKOM YpOBHE, a OOydaroliuecs MNpHOOpETaoT yMEHUs,
[OMOTAIINE MM YBEPEHHO IPUMEHSATH CBOM 3HAHUS HE TOJIBKO B MaTEMaTHKE,
HO M B CMEXHBIX MpeaMeTax, MNpexiae Bcero ¢u3nke W HH(POpMATHUKE, a TaKxKe
MOJIH30BATHCS MOTYYCHHBIMH 3HAHUSIMU TP PEIICHUN TTPAKTUYCCKUX 3a71a4.

CornacHo yuyeOHOMY IJ1aHy B /—9 KJ1accax u3yvaeTcsl yriIyOJIeHHbIA yueOHbIN Kypc
«I'eomeTpus», KOTOPBIA BKIIIOYAET CIEIYIOLUIME OCHOBHBIE pa3/eibl COJIEPKAHUSA:
«Hauana reomerpumn», «TpeyroibHUKN», «OKPYKHOCTb», «UeThIPEXYrOoJIbHUKNY,
«ITopobuey», «dmeMeHTbl TpuronoMeTpumn», «Inomanny», a Takxe «Meroa KoopauHaT,
«Bektopsy, «IIpeodpa3zoBaHus TUIOCKOCTH.

OO0miee YMCIO YacoB, PEKOMEHJOBAHHBIX JUIsl M3y4eHHUsT YydeOHOro Kypca
«I"'eometpusi», — 306 yacoB: B 7 kinacce — 102 yaca (3 yaca B Henento), B 8 kiacce —
102 gaca (3 yaca B Hezento), B 9 knacce — 102 yaca (3uaca B HEZIEIIO).

Bo3MmoskHa KOppEeKTUPOBKA OOIIETO YMCIIA YACOB, PEKOMEHAOBAHHBIX JIJISl U3yUEHUS
yueOHOT0 Kypca, C y4eTOM UHANMBUIYAIBHOTO MOAX0/4a 00pa30BaTENbHBIX OpraHu3alui
K yriyOJeHHOMY H3yYEHUI0O TE€OMETPHH, B paMKaX COOJIOACHHS TUTHEHHYECKUX
HOPMATHUBOB K HE/IeJIbHON 00pa30BaTeNbHOM HArpy3Ke.
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COLEPKXAHUE OBYUYEHMUAA

7 KIIACC

HayaJja reomerpun

Hcropust BOSHUKHOBEHHUS U pa3BUTUA reoMeTpuu. HauanbHble TOHATHS T€OMETPHH.
Touka, mpsimasi, oTpe3ok, iyd. lloHarue 00 akcuome, TeopeMe, M0Ka3aTelIbCTBE,
OIIPECIICHUN.

B3anMHOE pacnojokeHWe TOYeK Ha npsMoil. l3MepeHue IMHBI OTpe3Ka,
PACCTOSIHUE MEXAY TOYKAMMU.

ITonymiockocTs 1 yrois. Buasl yrios. MI3Mepenue BenmMuuH yrioB. BepTukaibHbie
Y CMEKHBIE yTribl. [lapauienbHble U IepIEHIUKYIIApHbIE IIpsAMbIe. PaccTosiHuEe OT TOYKH
10 IpsAMOM. buccekrpuca yria.

Jlomanada. Buael nomassix. JliimHa somaHou. MHoroyronbHuku. Ilepumerp
MHOIOyroJibHuKa. [IOHATHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOIOYI'OJIbHUKAX.

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

[Ipocreiimue noctpoenuss. MHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOCHHU.

TpeyrojbHuKH

Buael  TpEeyronbHUKOB:  OCTPOYTOJBHBIE, MPSAMOYIOJIbHBIE, TYHOYT'OJIbHBIE,
paBHOOEpEHHBIE, PABHOCTOPOHHME. MennaHa, OucceKkTpuca U BbICOTA TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii ©  BTOpOW IIpU3HAKH  PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEIpeHHBIE TPEYroJIbHUKM W HWX CBoMcTBa. [Ipu3Hak
PaBHOOEIPEHHOTO TPEYrojdbHUKa. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIHLHUKOB.

CooTHOlIEHUsT MEXIYy CTOPOHAaMHM U yrjlaMH TpeyroibHuka. HepaBeHCTBO
TpeyrojbHuka. HepaBeHCTBO O INTMHE JTOMAHOM.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OceBOiM cummerpuu. [Ipumepsi
CUMMETPHUU B OKPYKAIOILLIEM MUPE.

IHapanneasHbie npsaMbie. CymMMa yriioB MHOIOYIroJbHMKA

[TapannenbHOCTh NPSIMBIX, UICTOPUYECKHE CBEICHUS O MOCTyJaTe EBknuaa u o poiu
JlobayeBCKOr0o B OTKPBITUM HEEBKIMWIOBOM TreomeTpuu. CBOWCTBAa M MPU3HAKU
napajuieabHbIX NpsMbIX. CymMMa yrioB TpPEyroJibHUKa. BHEMIHWE yriibl TPEyroJbHUKA.
CyMMa BHYTPEHHHMX YIVIOB MHOI'OYIOJIbHUKA M CyMMa BHEIIHHUX YIJIOB BBIMYKJIOTO
MHOI'OYTOJIbHUKA.

IIpsiMOyroJIbHbIE TPEYr0JIbHUKHA

[Ipu3Haku  paBeHCTBA MPSAMOYTOJbHBIX  TPEYyrojdbHUKOB. llepnenaukyisp
U HakjJoHHas. CBOMCTBO MeOuaHbl MPSMOYTOJIBHOIO TPEYIroOJbHUKA, IMPOBEICHHON
K runotenyse. [IpsMoyroabHblil TpEyroibHUK ¢ yriaoM B 30°.

Okpy:xHOCTH
[ToHATHS OKPYKHOCTH M Kpyra. JJIEMEHThI OKPYKHOCTH U Kpyra: LEHTp, paauyc,
IUaMeTp, XOpAa, UX CBOWCTBA. B3auMMHOE pacIOioKEHUE OKPYKHOCTH W IPSAMOM.
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KacarenbHas u cexymas K oKpyKHOCTH. OKpY»HOCTb, BOUCaHHas B yroJl. [Ipocreiimme
IIOCTPOEHUS C TIOMOLIBIO IUPKYJIS U JINHEUKU.

I'eomeTprueckue mecta ToYeK

[TonsiTue 0 reoMeTpuYecKOM MecTe TouekK. [Ipumepsl reoMeTpUuYecKuX MECT TOUYEK
Ha TUIOCKOCTU. buccekTpuca yria W CepeuHHBbIN NEepHEeHIUKYISp K OTPE3KYy Kak
reoMeTpuyeckue Mecta Touek. OnrcanHas OKpYKHOCTh TPEYToJIbHUKA, €€ LIeHTp. MeToa
r€OMETPUYECKUX MECT TOUYEK MPHU PEIICHUH F€OMETPUUECKUX 3a]1ay.

IHocTpoenus ¢ NOMOLIBIO HUPKYJISA U JMHEHKH
Uctopuueckue ceeneHusi. OO0CHOBaHUS MPOCTEUIINX MTOCTPOSHUM, 3TAIIbI 3a/1a4u
Ha [MIOCTPOECHUS, PELICHUE 3a/1a4 HA IOCTPOEHUE HUPKYJIEM U JTUHEUKOM.

8 KJIACC

YeThIpexyroJbHUKH

[Tapannenorpamm, ero nNpu3HaKu U cBoicTBa. [IpaMOyroasHUK, poMO, KBaapar, Ux
npu3HaKy U cBoiicTBa. Tpanenus. PaBHoOeapeHHas Tpanenus, ee CBONCTBA U IPU3HAKH.
[IpsimoyronbHas Tpanenus. CpeHss TUHUS TpareIuu.

Cpennsis nUHHS TpeyrosibHUKAa. MeEToJl yJIBOCHHMS MEIHUaHbl TPEYroJbHUKA.
Teopema o0 nepeceyeHUN MeIMaH TPEYTOJIbHUKA.

Teopema Qaiieca, Teopema 0 MPONOPLUUOHANIBHBIX OTpe3kax. Teopema BapunboHa
JUTSI IPOU3BOJBLHOTO YE€THIPEXYTOJIbHUKA.

[lenTpansHO-CUMMETPUYHBIE (PUTYPHI.

IHoxoOue

[Tonobue TpeyrodbHHKOB, Koddduuuent mnonodbus. IlpusHaku noxoous
TpeyroJbHUKOB. [IpuMeHeHre mo1o0ust pu pereHn FreOMETPUYECKUX U MTPAKTUYECKUX
3ajad.

ILnomaasb

[Tonsarue o mmomaau. CBoicTBa 1omaaek reometpuueckux guryp. [Ipocretimme
dbopMynbl A TUIOMIAAM TPEYrojbHUKA, MapajjiesorpaMMma, pomMba U Tparmeluu.
[Tnomanu momo6HbIX Guryp. OTHOIIEHKE TIIOMAEH TPEYTOILHUKOB.

Teopema Ilugaropa
Teopema Iludaropa. IIpumenenne teopembr I[ludaropa mnpu pemeHun
MPAKTUICCKUX 3a]1ad.

DJieMeHTbI TPUTOHOMETPUH

CuHyC, KOCWUHYC, TaHI€HC U KOTAaHT€HC OCTPOro yrja MPsSMOYTOJBHOTO
TpeyrojiibHUKa. TpuroHomerpudeckue Qynkmuu yrimoB B 30°, 45° u  60°.
[IponoprimoHaibHBIE OTPE3KH B MIPSIMOYTOJIEHOM TPEYTOJILHUKE.

Yriabl 1 4eThIPEeXyroJibHUKH, CBA3AHHbIE ¢ OKPY’KHOCTBIO
Bnucannbie ¥ UEHTpaJbHBIE YTJIbI, YTOJ MEXY KacaTelbHOHW W XOpJO0H. YTJIbI
MEXAYy XOpAaMu U CEeKyIMMU. BrimcaHHble U ONMCaHHbIE OKPY>KHOCTU TPEYTOJIbHUKA
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U 4eThlpexyrojibHUKU. CBOWCTBA M NPU3HAKKM BOUCAHHOTO YETHIPEXYTOJIbHUKA.
B3aumHoe pacnonokenue AByX OkpyxHocTed. Kacanue oxpyxkHocteil. OOmiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

PemieHue TpeyroJibHUKOB

Cunyc, kocuHyc, TanreHc yriaoB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
ToXaecTBO. PopMyibl NpuBeAcHUs. PemieHune TpeyronbHUKOB. TeopeMa KOCHHYCOB
U TEeOpeMa CHHYCOB. PelieHue NpakTUYECKHX 3aJady C HMCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB. Perienue 3aga4 reoMeTpuyecKoi ONTHKHY.

Tpuronomerpuyeckue GOpMyIbl JJIs MIIOWAAN TPEYTONIbHUKA, IMapauieorpaMma,
pomba, Tpameuun. @Dopmyna I'epona. @Dopmyna  IOMAAU  BBITYKIOTO
YeThIPEXYTOJIbHUKA.

IHoxo0ue TPeyroJIbHUKOB

Xopasl U MOAOOHBIE TPEYTrOJIbLHUKH B OKPY)KHOCTH. TeopeMa O MpOW3BEICHUH
OTPE3KOB XOp/I, TEOPEMBI O IMPOU3BEIICHUU OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe
kacatesbHOM. IIpuMeHEeHUEe TIpU pPEIIEHUH TeOMETpUYECKUX 3anad. Teopembl UeBbl
1 Menenas. [loHaTre o roMOTETHH.

MeTtoa koopauHaT

VYpaBHeHue PSMO HA MIIOCKOCTH. YTI0BOU KOA(DPUITMEHT ¥ CBOOOIHBIN YJICH, UX
T€OMETPUYECKU CMBICH. [lapanienbHOCTh M MEPIEeHIUKYISIPHOCTh TPSIMBIX (4Uepe3
YTII0BOM KO3 (ULIUEHT).

YpaBHeHHE OKPYKHOCTU. HaxokneHue nepecedeHurd OKPYKHOCTEW WM MIPSAMBIX
B koopauHarax. Oopmyna paccrosHus OT TOYKM [0 Inpsmou. Ilmomans
napajuiejgorpaMmMa B KOOpAMHATaX, TMOHATHE 00 OPUEHTUPOBAHHOM IUIOLIA/IM.
[IpumeHenne meroga KOOpPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TIE€OMETPUYECKHUX
3a/1ayax.

Bekropsl

Bektopst Ha miockoctu. CroxkeHWE€ W BBIUMTAHME BEKTOPOB — IMpaBuUia
TPEYroJibHUKa W TMapajuieorpaMMa. YMHOXKEHHE BekTopa Ha uucio. KoopauHatbl
BekTopa. CloXXK€eHHME U BBIYMTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO
B KoopauHartax. [[pumeHeHne BeKTOpoB B (pU3HKE, IIEHTP Macc.

[Tonsitue o 6aszuce (Ha MIOCKOCTH). Pasznoskenusi BEKTOpoB 1o 6azucy. CkaispHoe
MIPOU3BEACHUE BEKTOPOB, T'€OMETPUYECKUM CMBICII U BBIPAKEHUE B JIEKAPTOBBIX
KoopauHatax.  JIMCTpuOyTMBHOCTH  CKajsipHoro  mpousBeaeHus.  CkamsipHoe
IPOU3BENCHUE U NpoenupoBaHue. [[puMeHeHne CKAIApHOro MPOU3BENCHUS BEKTOPOB
U1l HaxXOXKJIEHMS JUIMH W yIJIOB. PelieHue reoMeTpuuecKux 3aaad ¢ MOMOIIbIO
CKQJISIPHOTO MPOU3BEICHHUS.
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JlUIMHA OKPYKHOCTH M IUIOIIAAb Kpyra

IIpaBuibHBIE MHOTOYTOJNIBHUKH. J[nmHa OkpykHOCTH. I'pamycHas um panuaHHas
Mepa yrIila, BBIUHCIEHUE UIMH 1y OKpykHOocTel. [lnomane kpyra, cekropa, cerMeHTa.
HcTopudeckue cBeieHus: 00 U3MEPEHUH JUTUHBI OKPY>KHOCTH U TUIOIIAIU KpyTa.

JIBMKeHMS IJIOCKOCTH

Lentpanbhas cummetpus. LientpansHo-cummerpuunsie purypsl. [loBopoT. OceBas
cuMmmeTpusi. OUTypsl, CAMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOpOM ocu. [lapamtenbHbii
IIEPEHOC.

[Tonsite nBUxkeHHs U ero cBoiictBa. PaBenctBo ¢uryp. [Ipossrenus cummeTpun
B IIpUPOJE, >KUBOIIMCH, CKYJIBITYpe, apxuTekrype. KoMmmo3umuum aBUKEHUN
(mpocreiimue npumepsl). [IpumeHeHne B reOMeTpUUECKUX 3a7auax.

HHPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHIY
o0yueHus B 7 KJacce.

Pacno3HaBaTh M3yueHHBIE TeoMeTpuuecKkue (UTyphl, ONMPEACNsITh WX B3aUMHOE
pacrojoKeHue, Hu300pakaTh TEOMETpPUYECKUE (UTYpPhI, BBIMNOJHITH UYEPTEKHU
10 YCJIOBUKO 3ajauyd. M3MepsTh JMHEWHBIE W YIVIOBbIE BEIWYMHBL. Pemare 3amaudn
Ha BBIYMCJICHHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.

[IpoBOAMTE TPUKHIKY W OLEHKY JIMHEHMHBIX W YIVIOBBIX BEJIIMYMH IPEIMETOB
B peaJIbHOM KU3HU, pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3mMepbl 3TUX 0O0HEKTOB
T10 TIOPSAJIKY BEJIUYHHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCS MpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, UCIOJIb30BATH MPU3HAKU
Y CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOAUTE JIOTMYECKUE PACCYKIEHUS C UCIOJb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp3oBaThCs  MpU3HAKAMHA  PABEHCTBA  MPAMOYTOJBHBIX  TPEYTrOJIbHUKOB,
CBOMCTBOM MEJHMaHbI, MPOBEACHHOW K THUIIOTEHY3€ NPSIMOYTOJILHOIO TPEYroJIbHUKA,
B PCILICHUU F€OMETPUUECKHUX 3a]1a4.

Onpenenars NapajjieIbHOCTh MPSAMBIX C MOMOINBIO YIJIOB, KOTOpbIe 0Opas3yer
¢ HUMHU cekymas. OnpenessaTh MapajuIeNbHOCTh MPAMBIX C ITOMOLIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IPSMOU 0 TOYEK APYIrou MPSIMOM.

Pemate 3amaun Ha KieT4aToi Oymare.

[IpoBOIWTH BHIYKMCICHUS UM HAXOJWUTHh YUCIIOBBIE U OYKBEHHBIC 3HAUYCHUS YTIIOB
B TEOMETPUYECKHUX 3aa4aX C WCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB
U MHOTOYTOJHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TIPU TIEPECEUCHUH JBYX
napajuieNIbHbIX MPAMBIX CEKyIIeH. PemaTes npakTHyecKue 3a1a4 Ha HaXOXKIEHUE YTII0B.
Bnanetrs noHsiTueM «reomMeTpruueckoe Mecto Touek» (nanee - 'MT). Onpenensith
OMCCEKTPUCY yIJia U CepeAUHHBIN NepneHAUuKyYIsIp K oTpe3ky kak ['MT. Ilonb3oBaThes
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nonatneM ['MT npu nokasarenbcTBE r€OMETPUYECKUX YTBEPKACHUM U IIPU PELICHUU
3a1ad.

@OopMyIMpOBaTh OINPEACICHUs] OKPYKHOCTM M Kpyra, XOpIAbl M JHaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJIE€Th UX CBOMCTBAMM. Y METh JI0KA3bIBaTh U INPUMEHSITh 3TH
CBONCTBA IIPU PEIICHNUU 3a/1a4.

Biiagers moHsATHEM OIMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
ee ueHTp. Jloka3plBaTh W HCHOJB30BATH (PAKTBI O TOM, 4YTO OHCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCsl B OAHOM TOYKE, U O TOM, UYTO CEPEIUHHBIE
IIEPIICHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Biagere NOHATHMEM KacaTelbHOM K OKPYKHOCTH, IIOJIb30BATBHCS TEOPEMOU
0 NEPHEHIUKYJISIPHOCTU KacaTeJIbHOW WM paauyca, MPOBEACHHOIO K TOYKE KaCaHUs.
JIoKa3pIBaTh paBEHCTBO OTPE3KOB KaCATEIBHBIX K OKPYKHOCTH, IIPOBEICHHBIX U3 OJTHOU
TOYKH, U IPUMEHSATH 3TO B PEILICHUU I'€OMETPUUECKUX 3a/1a4.

JIoKa3pIBaTh U IPUMEHATH POCTEUILINE FEOMETPUYECKUE HEPABEHCTBA, IOHUMATh
UX IPAKTHYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T'E€OMETPUYECKHE ITOCTPOCHUS C IOMOLIBIO LHPKYJIIA
Y JIMHEUKHU.

[IpenMeTHBIe peE3ynbTaThl OCBOCHHS MPOrpaMMBbl Y4eOHOTO Kypca K KOHIY
o0yueHus B 8 kJacce.

Pacnio3HaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS
UX CBOWCTBAMMU IIPU PELICHUU I'€OMETPUYECKUX 3a1a4. Pa3nnuare Mpu3Haky U CBOKMCTBA
napajiejaorpamma, pomoa U npsIMOyrojibHUKa, JOKa3bIBATh X U YBEPEHHO MPUMEHSThH
MIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKHU MEPECEUCHUSI MEIUAH TPEYTOJIbHUKA (LIEHTPa Macc)
B PELICHUH 33/1a4.

Brnaners monaTHeM cpenHel JMHUU TPEYroJIbHUKA W TPANeluu, MPUMEHSITh HX
CBOWMCTBA MpPH pEUICHWM TeoMeTpuuecknx 3anad. lMcnone3oBare teopemy Daneca
U TEOPEMY O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JJIsl PEIICHUS MPAKTUYECKUX
3a1ad.

Pacnio3naBaTh LIEHTpaJIbHO-CUMMETPUYHBIE (PUTYPBI U MCIOJIB30BATh UX CBOMCTBA
MIPU PEIICHUU 3a/1a4.

Brnagere nOHATHSIMEM TOHOOMS TPEYroOJbHUKOB, Ko3(dduimenta mnoaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB TNOJOOHBIX TPEYroJbHUKOB. MeTh mnpeacTaBieHue
0 mpeoOpa3oBaHMK TOMOOMS U O TOMO0OHBIX (Qurypax. Ilomp3oBaThcsi mpU3HAKAMU
nofo0usi TPEYroJIbHUKOB TMPU PEIICHHH TeOMETpUYecKuX 3anad. Jloka3bpiBaTh
U TPUMEHSATh OTHOUIEHUS MPONOPLHOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYroJIbHUKAX.
[TpumensTh MOAOOHE B MPAKTUUECKHUX 33aUax.

BbIBOIUTE 1 MCMOIB30BATh MpOcTedine GOpMysbl AJis IUIOMAAN TPEYTrONIbHUKA,
napajuiesorpaMma, pomoa u Tpaneuu. Beraucnasate (pa3auuHbIMHU CIOCOOAMM) TIIOIIAH
TPEYroJibHUKa W IO MHOTOYTOJBHBIX (uryp (monb3ysch, e HEOOXOIUMO,
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KQJIBKYJIITOPOM). 3HaTh OTHOLIEHUE iomaaeu 10/T00HBIX buryp
Y MIPUMEHSATH MPU PELICHUH 33aad. [I[puMeHsATh MoayYyeHHbIE YMEHUS B MPAKTHUYECKUX
3aja4ax.

[Tonb3oBatbes  Teopemorr  Iludaropa g pemieHUss  reOMETPUYECKHUX
U MpaKkTHYeCKuX 3afad. CTpOUTh MaTEMaTHYECKYI0 MOJENb B MPAKTHYECKUX 3a7ayax,
CaMOCTOSITENIBHO MPOBOJUTH YEPTEK U HAXOAUTh COOTBETCTBYIOIUE JJIUHBI.

BiiageTs NOHATHEM BIHMCAHHOIO M LEHTPAIBHOIO yria, YIila MKy KacaTelbHOU
Y XOPJI0M, OTMCAHHOM U BIIMCAHHON OKPY>KHOCTH TPEYTrOJbHUKA U YEThIPEXYTOJIbHUKA,
IPUMEHATh UX CBOMCTBA MPHU PELICHUH 33/1a4.

[IpyMeHsTh Oy4YEeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKNUE MOJIENN
JUIsL  3a7a4  peajJbHOM JKM3HM M IPOBOJUTH COOTBETCTBYIOIIME BBIYHCIICHUS
C TMPUMEHEHUEM TOJO0OMS W TPUTOHOMETPUHM (IOJIB3YysCh, TIZ€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

[IpenMeTHBIe peE3ynbTaThl OCBOCHHS IIPOrpaMMbl y4eOHOrO Kypca K KOHILY
o0yueHus B 9 KJjacce.

3HaTh TPUTOHOMETPUYECKHME (YHKIIMH OCTPBIX YIJIOB, YMETh HAxXOJUTh C HUX
NOMOIIBIO  PA3JIMYHBIC 3JEMEHThl IPSIMOYIOJBHOIO TPEYTrOJbHUKA  («pEIICHUE
IPSIMOYTOJIHBIX TPEYTOJIbHUKOBY»). HaxomuTth (C MOMOINIBIO KalbKYJSTOpPA) IJIMHBI
Y yTJIbl 1Sl HETAOJMYHBIX 3HAYEHUH.

[lonb3oBaTbes  (opMynaMu NOPHUBENECHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM  JUIl  HAxXOXKACHUSA COOTHOIIEHUM MEXIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Jloka3plBaTb TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NPUMEHATh UX
IV HAXOXKJCHUS PA3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPU PEIIEHUU TEOMETPUUECKUX 3a1ad. [[puMeHsITh NOJIydeHHbIE 3HAHUS TIPU PELICHUU
MPAKTUYECKUX 33/1a4.

[IprMeHATh TPUTOHOMETPUIO B 3aJadax HA HAXOXKACHUE IUIOLIAIN, BBIBOAWTH
U BIAJETh TPUTOHOMETPHUUECKUMHU (opMyJaMu [IJIsl IJIOMIATd  TPEYTOJIbHHKA,
napajuiesorpamMma, pomOa, Tparenuu, BBIBOJUTh U TpUMEHITh (opmyny ['epona
1 GopMyITy JUIsl TUIOIIAAN BBITYKIIOTO YEThIPEXYTOIbHUKA.

NmeTs npeacTaBieHne 0 TOMOTETHH, IPUMEHSATH B IPAKTUYECKUX CUTYAIUAX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas rpu peieHuu 3aaad.

Hcnonb30BaTh TEOPEMBI O BIIUCAHHBIX yTrilaX, YIJIaX MEXIy XOpJaMHU (CEKYIIUMHU)
U yrjae MexJy KacaTeIbHOM M XOPAOW IIPU PELICHWM TIeOMETPUYECKUX 3aaad.
JIoka3pIBaTh U NPUMEHATH TEOPEMBI O MMPOU3BEAECHUN OTPE3KOB XOPJ, O MPOU3BEAECHUN
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

Brnagers moHsiTHEM KOOpAMHAT Ha IJIOCKOCTH, paboTaTh ¢ ypaBHEHHEM MpPsIMON
Ha TUIOCKOCTH. Branerh MOHATHSAMHU YTI0BOTO Kod(d@uimeHTa u CBOOOJHOIO 4JjeHa,
MOHUMATh UX T€OMETPUUECKHI CMBICT U CBA3b YIIOBOT0 KO3(hPHIIMEHTa C BO3pacCTaHUEM
U yObIBaHMEM IUHEHHONW (YHKIMU. YMETh pemaTh METOJOM KOOpJIWHAT 3aJadyH,
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CBSI3aHHBIE C IIAPAJUIEIBHOCTBIO M NEPHEHIUKYJSAPHOCTBIO NPSIMBIX, NEPECEUYECHUEM
IPSIMBIX, HAXOXKJACHUEM TOUYEK IIEPECCUECHUS.

BBIBOIUTE M BIAJETh YPABHEHUEM OKPYKHOCTH. MICIIOIB30BaTh METOJ KOOPAUHAT
JUIA HAXOXJACHUS NEpPEeceUeHUM OKpYXHOCTe M MpsAMbIX. Brnagets Qopmynamu
PacCTOSAHMSA OT TOYKM 0 NMPSMOU, ILIOMIAAN NapaJuIeJorpaMMa B KOOpAUHATAX, UMETh
HOHATHE 00 OpueHTUpoBaHHOW Iuomanu. [losb3oBaTbcs METOAOM KOOPAMHAT
Ha IJIOCKOCTH, IPUMEHATH €T0 IPU PEIIEHUH F€OMETPUUYECKUX M IMPAKTUYECKUX 3a1ay.
[IpuMeHATH METOX KOOpAMHAT B IPAKTUKO-OPHUEHTHPOBAHHBIX TI'€OMETPUYECKHUX
3aJa4ax.

Brnaners nonsatrem BEKTOpa. YMETh CKIaAbIBATh U BBIYUTATHh BEKTOPHI, YMHOXKATh
Ha 4KCJIO, BIAACTh IIpaBUIaMU TPEYroJIbHUKA W Iapauierorpamma. Bruaners
MIPAKTUYECKUMHU UHTEPIPETALUAMHA BEKTOPOB. ¥ BEPEHHO IMOJIb30BaThCA KOOPAUHATAMHU
BEKTOpa. BiraieTs CloKeHNeM U BBIMUTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HA YUCIIO
B KOOpJMHATAX.

WNmetrs mnpencraBinenue o Oasuce (Ha miockoctu). PackiaasiBaTh BEKTOPHI
nmo ©Oasucy. PackimagpiBaTh  BEKTOPbl CHJI € IOMOIIBIO  MPOELHUPOBAHUSA
Y TPUTOHOMETPUYECKUX COOTHOLIEHUM. [IpUMEHATH 1TOTyYEHHbIE 3HaHUS B IIPOCTEUIINX
(u3HUECKUX 3a/1a4ax.

Brnaners mnNOHATMEM CKaXsApHOTO MPOMU3BEIAECHUSA BEKTOPOB, IIOHUMATh €TI0
FEOMETPUYECKUM CMBICI U YBEPEHHO IIOJIb30BATHCS €r0 BBIPAKEHUEM B JIEKAPTOBBIX
KOOpJIMHATAaX. 3HAaTh JIUCTPUOYTUBHOCTH CKAJISIPHOTO MPOU3BEIAEHUS U €ro CBs3b
¢ npoeuupoBanueM. [IpUMeHATh CKaJSIPHOE NPOU3BEACHUE BEKTOPOB Ul HAXOXKACHUS
JUTMH U yTJIOB. Pemars reoMeTpuyecKue 3a1a4u ¢ MOMOLIBIO CKAISIPHOTO IIPOU3BEICHHUS.
Hcnonb30BaTh CKaNsIpHOE MPOMU3BEIEHUE BEKTOPOB B alreOpandyeckux U (PU3nUecKux
3a/ayax.

Braners NoHATUAMU IPaBUIIBHOIO MHOT'OYT'OJIBHUKA, JUIMHBI OKPYKHOCTH, JJIUHBI
IyTA OKPY>KHOCTH U PAJUAaHHON MEpPBI yIila, BBIYUCIIATH IUIOLIAAb KPyTra U €ro 4acTeu.
Ilonnmate cMmbicn uucna mw. [IpuMeHATH MOJTyYEeHHBIE YMEHHMS IIPU PELICHUU
MPAKTUYECKHX 3a/1a4. 3HaTh HCTOPUUYECKUE CBEACHUSI 00 M3MEPEHUH JJIMHBI OKPY>KHOCTH
Y IJIOIIAAM KpyTa.

HNmeth mipeAcTaBieHre O NMpeoOpa3oBaHUU TUIOCKOCTH, O ABMXKeHUsAX. HaxoauTsb
OCH, IIEHTPhl CHUMMETPUU (QUIYp, LEHTPHl TOBOPOTA, HAXOAUTh KOMIIO3ULIUU
npocredmux mnpeoOpa3zoBaHuid. [IpUMEHSATh NBMXKEHMSI TIUJIOCKOCTH TMPU PpPEUICHUU
reOMETPUYECKHX 3a/1a4.

IIprMeHATh MOTyYEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MATEMATHUECKUE MOJEIH
JUISL  3aJa4  pEAIbHOW JKU3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUHUCIICHUS
C TpUMEHEHHEM TOoJ00Ms W TPUTOHOMETPUUYECKUX (YHKIHUHM (MONb3YyACh, TJe
HEO0OXO0IMMO, KAJIBKYJISITOPOM).
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7 KIIACC
Hasanue paznena KommuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
OcHOBHOE coziep>KaHue
(Tempbl) Kypca 4acoB oOyJaronuxcs
Hauana reomerpun. 28 Hctopust BOSHUKHOBEHUS 3HAKOMUTBCS C UCTOPUEN Pa3BUTHS

IIpocreitmme
reoMeTpudeckre (Gurypsl

1 uX cBoiicTBa. I3Mepenue
r€OMETPUYECKUX BEJIMYHH

Y Pa3BUTHUS T€OMETPUHU.
HauanbHble MOHSITUSI TEOMETPUH.
Touka, npsimasi, OTPE30K, JIyY.
[Tonsatue 06 akcrome, TeopeMe,
JTI0OKa3aTeIbCTBE, ONpPECICHUN,
CBOWCTBE, IPU3HAKE.

B3anmHoe pacnonoxeHne ToueK
Ha npsMou. M3mepenue IHeI
OTpEe3Ka, PACCTOSTHUE MEXKTY
TOYKaMHU.

[TomymmockocTs 1 yros. Bunabl

yri0B. MI3MepeHune BEIMYHH YTII0B.

BepTukanbHble U CMEKHBIE YTJIbI.
[TapannensHbie

Y IEPIEHIUKYJISIPHBIE TIPSIMBIE.
buccekrpuca yrna.

Jlomanas. Buapl nomaHbIX. [[1rmHa
JIOMaHOU. MHOTOyTOJIbHUKH.
[IepumeTp MHOTOYTOJIBHUKA.

r€OMETPUH, TPUMEHEHUEM T€OMETPUU
B PEAIBLHOM KU3HU.

DopMyIUpPOBATH OCHOBHBIE IMOHSTHUS,
ONPEAEIICHUS U AKCUOMBI.

Pacrnio3naBaTp n3y4eHHbIE
reoMeTpudecKkue GUrypsl, OnpeaeasTh UX
B3aMMHOE PaCIIOJIOKEHUE, BBITIOJIHSITh
YEpTEeXK M0 YCIOBUIO 3aJa4U.

N3MepsTh TMHEWHBIE U YTIIOBbIE
BEJIMYMHBI TEOMETPUUECKHUX

U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTe «Ha IJ1a3» pa3Mepbl pealibHbIX
00BEKTOB, MTPOBOJIUTH TPYOYIO OLIEHKY UX
pa3MepoB.

PemaTe 3a1a4uun Ha BEIYMCIIEHUE JJIMH
OTPE3KOB U BEJINYMH YIJIOB.

Pewiars 3aaun Ha B3aUMHOE
pacnoioKeHNe reOMEeTPUUYECKUX puryp.
[IpoBoauTh KilacCUPUKALIUIO YTIIOB,
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[TonsiTHE O BBITYKIIBIX

Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.
HNHCcTpyMEHTHI 17151 UBMEPEHU

Y ITIOCTPOECHUM

BBIYHCIISITH IMHENHBIE U YTJIOBBIE
BEJIMYUHBI, IPOBOIUTH HEOOXOIUMbIE
JI0KA3aTEIbHBIE PACCYKICHUSI.

Bbraucnsats nepumerpsl npocTeiimx Guryp,
JIOMaHBbIX.

Paznuuars BEIYKIIBIE U HEBBITYKJIBIE
MHOTOYTOJIbHUKH, PABHBIE (PUTYPHI.
[IpoBOAUTE MPOCTEUIIINE TOCTPOEHUS

Y U3MEPEHUS C IIOMOILBIO HHCTPYMEHTOB

TpeyronbHUKU

19

Menuana, OuccekTpuca 1 BbICOTa
TPEYTOJIbHHKA.

PaBeHCTBO TpeyrosbHUKOB.
[IepBbIit 1 BTOpOW PU3HAKH
PaBEHCTBA TPEYTOJIbHUKOB.
PaBHOOEIpeHHBIE TPEYTOJIbHUKH
U ux cBouctBa. [Ipu3Hax
paBHOOEPEHHOTO TPEYTOJIbHUKA.
Tperunii npu3HaK paBEHCTBA
TPEYTOJIbHUKOB.

@urypsl ¢ 0CEBOY CUMMETPUEH.
[Ipumepsl cummerpun

B OKPY’KaroLIeEM MUPE

Pacno3HaBaThe napsl paBHBIX
TPEYTrOJIHLHIUKOB HA TOTOBBIX YepTEkKaX
U Ha KJIeT4aToi Oymare (C ykazaHueM
MPU3HAKOB).

OmnpenensiTh Tapbl PaBHBIX TPEYTOJILHUKOB
B T€OMETPUUYECKUX KOH(PHUTYpaIusix
(c ykazaHueM MPU3HAKOB).

BreiBoauTh ciencTBus (paBeHCTB
COOTBETCTBYIOIINX 3JIEMEHTOB)

U3 PaBEHCTBA TPEYTOJbHUKOB.
Hcnonp30BaTh MpU3HAKU PAaBEHCTBA
TPEYTOJIHHUKOB B PEIICHUH
reOMETPUUYECKUX 3a/1a4.
dopmyIUpoBaTh ONpeAeTICHUsS
OMCCEKTPUCHI, BBICOThI, METUAHbI
TPEYroJbHUKA; CEPETUHHOTO
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IIEPIICHIUKYJIPA OTPE3KA; IEPUMETPA
TPEYroJbHUKA, OCH CHMMETPHUH (DUTYPHI.
Pacno3naBath hurypsl ¢ oceBoi
CUMMETPHUEM.

Paznuuars noHATHS CBOMCTBA U TPU3HAKA,
dhopMyIHpoOBaTh COOTBETCTBYIOIINE
JIOTUYECKNE YTBEPKIACHHUSI.

Jloka3pIBaTh U MPUMEHSTH CBOMCTBA

Y TIPU3HAKU PaBHOOEIPEHHOTO
TPEYTOJIbHHUKA B PELICHUH
r€OMETPUYECKHX 3a/1a4.

CTpouTh 4epTekH, peliaTh 3a4a4u

C IOMOIIBIO HAXOXKAEHUS PABHBIX
TPEYTOJIBHUKOB.

Hcnonb3oBaTh HUPPOBHIE PECYPCHI

JUUISL TIOCTPOEHUM U UCCIIEIOBAHUS CBOMCTB
n3y4aeMbIX (UTyp U KOH(UTypaLuii

[TapannensHOCTh. CymMMmMa
YTJI0B MHOTOYTOJIbHUKA

15

[TapaienbHOCTD NPAMBIX.
CBoiicTBa M IPU3HAKU
NIapajuIeIbHBIX IIPSAMBIX.

CyMMa yTi0B TpEyroJabHUKA.
Breninue yribel TpeyroiabHuKa.
CyMMa BHYTPEHHUX YTJIOB
MHOTOYTOJIbHUKA ¥ BHELTHUX YTJIOB
BBIITYKJIOT'O MHOTOYTOJIbHHAKA

DopMyIUpPOBATH MOHITHE MAPAJUICTHHBIX
MPSIMBIX, HAXOUTH MPAKTUYECKUE
IPUMEPBI.

3HAKOMUTBCS C UCTOPHUEH pa3BUTHS
Te€OMETPHH, MIATHIM TTOCTyIaToM EBKITHAA,
3HaueHueM padbot JlobaueBckoro.
W3y4ath CBOMCTBA YIJIOB, 00pa30BaHHbIX
IpY MEPECEUECHNH MapaIeIbHBIX MPSIMbIX
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CEKYIIEH.

IIpoBOAUTE NOKA3aTENBCTBA
MAPAJUICITBHOCTH JIBYX MPSIMBIX

C MOMOIIBIO YTJIOB, 00pa30BaHHBIX

MIpY NIEPECEUCHUN ITUX MPSAMBIX TPEThEU
IIPSAMOM.

Paznuyath CBOMCTBA ¥ MPU3HAKU
MApAJIICTIBHBIX MPSIMBIX, IPUMEHSITh UX
MIPY PEIICHUU FT€OMETPUUECKUX 3a]1a4.
Beruuciisite cyMMy yIiioB TPEYTOJIbHUKA,
CyMMY BHYTPEHHUX YTJIOB
MHOTOYTOJIbHUKA U BHEITHUX YTJIOB
BBINTYKJIOTO MHOTOYTOJILHHUKA.
HaxoauTpe 4ucioBbie U OyKBEHHBIE
3HAYCHUS YTJIOB B TEOMETPUUYECKHUX
3a7a4ax C UCIOJIb30BAHUEM TEOPEM

0 CYMME€ YIJIOB TPEYTOJIbHUKA

Y MHOTOYTOJIbHUKA.

IIprMeHTh NONYyYEHHBIE 3HAHUS

MIpY PEUICHUU T€OMETPUUYECKUX 3a7a4

IIpssmoyrosibHbIE
TPEYrOJIbHUKU

[Ipu3Haku paBeHCTBa

IPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

[lepnieHaUKyISp M HAKJIOHHASL.
CBOMCTBO M€IMAHBI
NPAMOYTOJIBHOTO TPEYTOJIbHUKA,

Jloka3bIBaTh NpU3HAKHU PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
OrnpenensiTe napbl paBHBIX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

Ha KJIET4aToM OyMare v B FTeOMETPUUECKHUX
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IIPOBEJICHHON K TUIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJIIBHUK

¢ yraom B 30°

KOHUTyparusx (¢ ykazaHueM MPU3HAKOB).
Hcnonb30BaTh NpU3HAKKA PABEHCTBA
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO O HAKJIOHHOM

Y IEPIICHIUKYJISIPE B PEIICHUN
F€OMETPUYECKHUX 3a]1a4.

Jloka3pIiBaTh CBOMCTBO MEAUAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEJICHHOM K TUIIOTEHY3E,

Y COOTBETCTBYIOIIUN MIPU3HAK;
CBOICTBA U MMPU3HAKH TPSAMOYTOJIBHOTO
TpPEyTOJbHUKA ¢ yriaoMm B 30°.
[TpuMeHSTh OTy4YEHHBIE 3HAHUS

MIPY PEIICHUU FT€OMETPUUECKUX 3a]1a4.
Pemats 3agaum Ha MpUMEHEHHUE CBOKCTB
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
Hcnonb30BaTh NONTYyYECHHBIE 3aa41

MPHU PENICHUY MPAKTUYECKUX 3a]1a4

I'eomerpuyeckue
HEPABEHCTBA

CooTHonIeHUS MEXAY CTOPOHAMHU
Y yTJaMH TPEYTrOJIbHUKA.
HepaseHcTBO TpeyronapHuKa.
HepageHncTBO 0 qymHe TOMaHOM.
HepasenctBo Mexny
IEPIICHIUKYJISIPOM U HAKJIOHHOM.
PaccrosiHue ot TOUKM 10 NpsIMOit

BriBoauTh mpocTeENIIe reOMETPUIECKUE
HEPABEHCTBA, IOHUMATh UX IPAKTUYECKUX
CMBICIL.

Hcnonp30BaTh JOKa3aHHbIE
reOMETPUYECKUE HEPABEHCTBA,
CUMMETPHUIO B PEILLICHUH 3a1a4
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OKpy>KHOCTb. 18 OKpy>KHOCTb, XOPJIbI U TUAMETPBHI, @OopMyIMpPOBATH OIIPENECICHUSA .

I'eomerpuueckue mecra UX CBOMCTBa. B3anmHoe OKPYKHOCTH, XOPJIbl, AUAMETPA U

touek. [Toctpoenus PaCIONOKEHUE OKPYKHOCTH KacaTeJIbHON K OKPYXHOCTH.

C TIOMOIUIBIO IIUPKYIIS u npsimoii. KacarenpHas u cexymas | M3ydarh uxX CBOWCTBA, IPU3HAKH,

Y JTMHENKN K OKPY>KHOCTH. MOCTPOEHUE YEePTEKEN.
OKpy>XHOCTb, BIUCAHHAS B YTOJL. HccnenoBarb, B TOM YUCIIE UCTIONB3YS
[ToHsiITHE O TEOMETPUYECKOM MECTE | LIU(PPOBBIE PECYPCHI: OKPYKHOCTb,
Touek. [[puMepbl reoMeTprUYeCKUX | BIMCAHHYIO B YTOJ; LIEHTP OKPY>KHOCTH,
MECT TOYEK Ha IIOCKOCTH. BIIMCAHHOW B yT'OJI; pABEHCTBO OTPE3KOB
OnucaHHas OKpy>XHOCTb KacaTelbHbIX.
TPEYrOJIbHUKA, €€ LECHTP. OBnazieBaTh NOHATHUEM OITMUCAHHOM
Metoa reoMeTpru4eCcKIuX MECT OKPYXHOCTH TPEYTOJIbHUKA.
TOYEK MPU PEIICHUU @opMyIMpPOBATH JTAIIbI 33/1a4
r€OMETPUYECKUX 33]1aY. Ha OCTPOEHUE (MIOCTPOCHHUE,
O06ocHOBaHMS TPOCTEUIITUX JI0Ka3aTeNbCTBO, UCCIICIOBAHMUE),
IIOCTPOEHUH, 3TaIIbI 33141 MPOBOJIUTH 33/1a4u Ha MOCTPOCHHUE,
Ha [MOCTPOEHUS, pEelICHUE 3a/1a4 OCYUIECTBJISITh OCHOBHBIE TOCTPOEHUS
Ha IOCTPOEHUE LIUPKYJIEM LHUPKYJIEM U JTUHEHUKOU.
Y JIMHENKOU 3HAKOMUTBCS C UCTOPUEN Pa3BUTHS

reOMETPHUH, KIIACCUYECKUMHU 3a]la4yaMu
O MOCTPOEHUHU

[ToBTOpenue, 06001IEeHNE, 10 [ToBTOpeHme u 0600IICHUE PemaTe 3a1aun, WITIOCTPUPYIOIINE CBS3H

CUCTEeMAaTHU3alMs 3HAHUI OCHOBHBIX MTOHSITUH U METOJIOB MEXK]ly pa3JIuYHbIMU TEMAMU Kypca
Kypca 7 kinacca

OBLIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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8 KVIACC
Ha3zBanue pa3nena KonngectBo OCHOBHBIE BUJIBI JIEATEIBHOCTH
OcHOBHOE coziepKaHue
(Temsl) Kypca 4acoB 00yJaromuxcs
YeTbIpexXyroJbHUKH 22 [Tapamienorpamm, ero npu3HaKu N300paxaTh 1 HAXOJUTh Ha YepTexax

1 cBoMcTBA. [IpAMOYTONBHUK,
poMO, KBajpat, UX NPU3HAKHU U
cBorictBa. CpenHsst JINHUS
TpeyroJibHHUKa. Tpamnenus.
PaBHOOenpeHHas Tpanemus, ee
CBOKWCTBA U IPU3HAKHU.
[IpsiMmoyrosbHas Tpanemus.
Cpennsist nTMHUS Tpanenuu.
Teopema ®aneca. Teopema

O MIPONOPLIMOHATIBHBIX OTPE3KAX.
LlenTp Macc TpeyrojabHUKa.
[leHTpanbHO-CUMMETPUYHBIE

burypst

YETBIPEXYTOJIBHUKN PA3HBIX BUJIOB U UX
JIEMEHTBI.

DopMyIupOBaTh OIIPEACICHUA
[apasuiesiorpamma, IIpsIMOyTOJIbHHUKA,
pom0Oa, KBajJipaTa, Tparelnuu, paBHOOOKOMN
Tparenuu, NpAMOYyTroJIbHOW TpaIeuu.
Jloxa3pIBaTh U UCIIOJIB30BAThH

IIPU PELLICHNUH 3a4a4 ITPU3HAKH U CBOMCTBA
rapasuiesiorpamma, IpsIMOyTOJIbHHUKA,
pom0Oa, KBajpara, Tparneuuu, paBHOOOKOH
Tparenuu, NpsAMOYyroJIbHOW Tparenuu.
Jloka3pIBaTh U UCIIOJIB30BATh

IIpU peleHnH 3a1a4d teopemsl Daneca

Y O IPOMOPLUMOHAIIBHBIX OTPE3KAX.
PopMyIUpPOBaTh U JOKA3bIBATH CBOMCTBA
TOYKH IEPECEUCHUS MEUAH
TPEYTOJIBHUKA; MOJIy4aTh IIPEACTABICHUS
0 METOJI€ Macc, O CBSI3U C (PU3UKOM.
PopMyIUpPOBaATH OIIPEACIICHUE

U JI0Ka3bIBaTh CBOMCTBA LICHTPAJIbHO-
CUMMETPUYHBIX QUTYP.
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Pemate 3amauu ¢ HCTIOIB30BaHUEM
CBOMCTB M IPU3HAKOB MapajuieIorpaMma.
[TpoBoaMTH NeneHre OTpe3ka Ha PaBHbBIE
YaCTH C TIOMOIIBIO IIUPKYJIS U THHEHKH.
Hcnons3oBath mu(poBbIC peCypChl

TSI ICCTICIOBAHMSI CBOMCTB M3y4aeMBbIX
buryp u xoHpuUrypanun

[TomoOue

16

[Tomo6ue TpeyroIbHUKOB,
KO2(pPHUIIHEHT Mo100usI.
[TpuzHaku nomoous
TPEYTOJIbHUKOB.
[Ipumenenue nonoous

IIPY PEIICHUHN MPAKTHICCKUX
3aza4u. Beenenue nousaTus
npeobpa3oBaHus MOI00MS

U MoJ0OHBIX (pUryp

HaxoauTh o100HbBIE TPEYTOIEHUKH

HA TOTOBBIX YepTEXkKaxX, YKa3bIBaTh
COOTBETCTBYIOIIME TPU3HAKH TTOIO0MSI.
OmnpenensTh napbl O JOOHBIX
TPEYTOJIbHUKOB B TEOMETPUUYECKUX
KOH(UTypanusx.

Pemats 3agaun Ha mog00HbBIE
TPEYTOJIBHUKH C TIOMOIITBIO
CaMOCTOSATEILHOTO TOCTPOCHUS YepTExKEN
Y HaXO0XJICHHUS IMMOJ00HBIX TPEYTOJIbHUKOB,
C YKa3aHHUEM MPU3HAKOB MOI00USI.
[TpoBoauTh NOKA3aTEIHLCTBA

C UCITOJIh30BaHUEM IIPU3HAKOB M0 T00HSI.
[TprMeHSTH MOTyYCHHBIC 3HAHUS

P PEIICHUU TEOMETPUICCKUX

Y TIPAaKTHYECKUX 3a/1a4.

3HAKOMHTBHCS C IOHATUSIMHA
npeoOpa3oBaHus TOI00MS U TIOIOOHBIX

huryp
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IInomane 16 [TonsTue mnomaau. CBoicTBa @opMyIMpOBaTh CBOMCTBA IJIOIIA/IH,
IO TeOMeTpUUECKUX (UTYp. | BBISICHATH UX HATJISIHBIN CMBICIT.
[Ipocreiimme Gpopmybt BreiBoauTh (hOpMyIIbI ITOMIAIH
JUIS TUTOIAAH TPEYTOJIbHUKA, napajuiesiorpaMma, TpeyrojJbHUKa,
napajienorpaMma, pomoa Tpanenuu u3 GopmyJibl IO
u Tpanenuu. [Inomaan nogoOHbIX NPSIMOYTOJIbHUKA (KBapaTa).
buryp Haxonuts momanu guryp,
M300paKEHHBIX Ha KJIeTYaToM Oymare,
MCIIOJB30BaTh pa30OUEeHUE HA YacTH
U JOCTPOEHUE.
HaxoauTs miomaau nogoOHbIx Guryp.
BoraucisaTs mionanm pa3iauaaHbIx
MHOTOYTOJIBHBIX (UTYD.
Pemath 3aga4yu Ha niioniaab
C MPAKTUIECKUM COJIep>KaHHEM
Teopema ITudaropa 18 Teopema Iludaropa. [Ipumenenue 3HAKOMUTHCS C UCTOPUEN TEOPEMBI

Y Hayaja TPUTOHOMETPUU

Tteopemsl [Iudaropa npu pemennn
IPAKTUYECKUX 3a/1a4.
[IponopumoHanbHbBIE OTPE3KU

B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Cunyc, KOCHHYC, TaHT'€HC

Y KOTAHI'€HC OCTPOTO yIJIa
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

Tpuronomerpuyeckue GyHKIUU
yraoB B 30°, 45° u 60°

[Tucaropa.

JloxaspiBath Teopemy [ludaropa.
Jloka3bIBaTh COOTHOIIEHUS MEXK LY
MPONOPUHUOHAIBHBIMU OTPE3KaAMU

B PSIMOYTOJIbHOM TPEYTOJIbHUKE

Y IPUMEHSITH UX IIPU PEIICHUU
reOMETPUYECKHX 3a/1a4.

Pewiars 3agaun HAa TPUMEHEHHUE TEOPEMBI
[Tudaropa, B ToM yncie ¢ MPaKTHUYESCKAM
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COJZIEPKAaHUEM.

Onpenensats OCHOBHBIE
TPUTOHOMETPHUUYECKUE (PYHKIINU yTiia

C IIOMOUIBIO MPSMOYTOJIBHOTO
TPEYTOJIbHUKA, COCTABIIATH TAOIUILY
3HaYEHUI TPUTOHOMETPUUYECKUX (PYHKITHI
JUI1 OCHOBHBIX YIJIOB.

[IprMEHATh NOJIyYEHHBIE 3HAHUS

Y YMEHUS IIPU PELIEHUN IPAKTHYECKUX
3a/1a4.

3HAKOMUTBCS C UCTOPUEHN PA3BUTHS
TPUTOHOMETPUH

VYTIIbI 1 YETBIPEXYTOJILHUKM,
CBSI3aHHBIE C OKPYKHOCTBIO

20

Brincanublie v IEHTpaJIbHBIE YTIIbI,
YTOJI MEXY KacaTeJIbHOU

Y XOPJAOU. YTJIbI MEXKY XOPJIaMU
Y CEKYIIUMH.

Bnucannbie u onmmMcaHHbIE
YeThIpexyrojbHuKU. CBOKCTBA

Y TIPU3HAKW BIMCAHHOTO
YEThIPEXYTOJIbHUKA.

B3aumMHoe pacnonoxenue 1Byx
okpyxHocTel. Kacanue
okpyxHocTeit. Obmue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM

DopMyIMpPOBATH OCHOBHBIE ONPEACIIECHUS,
CBSI3aHHBIE C YIJIaMU B Kpyre (BOUCAaHHbBIN
YTOJI, HEHTPAJIbHBIN yTo).

Haxoaute BMCaHHBIE YIIIBI,
ONMpAKOLIMECs HA OAHY AYT'Y, BBIYUCIATH
YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIJIaxX, TEOPEMBI O BIIMCAHHOM
YETHIPEXYTOJHUKE, TEOPEMBI

0 LIEHTPAJIbHOM YTJIE.

HccnenoBarh, B TOM YHCIIE C TOMOILBIO
U(POBBIX PECYPCOB, BIUCAHHBIC

Y OIMCAHHBIC YETHIPEXYTOJbHUKH,
BBIBOJUTH UX CBOMCTBA U MPU3HAKH.
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Hcnonp30BaTh 3TH CBOMCTBA M PU3HAKU
IIpU PELICHUU 3a/1a4

[ToBTOpEHUE, 0000IIEHKE, 10 [ToBTOpEHHE OCHOBHBIX MOHATUI PemaTe 3a1a4n, WIUTIOCTPUPYIOLLIUE CBS3H

cucTeMaTH3alus 3HaHUi ¥ METOJI0B KYpCOB 7 U 8 KJ1accoB, MEX]y Pa3InYHBIMU TeMaMH Kypca
0000111eHNE 3HAaHNI

OBILIEE KOJIMYECTBO 102

YACOBIIO ITPOI'PAMME
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9 KVIACC
Ha3Banue paznena KonuuecTtBo OcHOBHBIE BU/IbI AEATEIBHOCTH
OCHOBHOE cOJIep)KaHHE
(Temsl) Kypca 4acoB 00yJaromuxcs
Petienue TpeyroabHUKOB 22 CuHyc, KOCUHYC, TAHT'€HC YTJIOB DopMyIUpPOBATH ONPEIEICHUS

ot 0 o 180°. OcHOBHOE
TPUTOHOMETPHUYECKOE TOKAECTBO.
@opMyJIbI IPUBEICHUS.

Pemenue tpeyronpHukoB. Teopema
KOCHHYCOB M TE€OpEMa CHHYCOB.
Pelienne nmpakTuyeckux 3anay

C UCIIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB.
Tpuronomerpruueckue GopmMyJsl
JUIS TUIOILAIA TPEYTOJIbHUKA,
napajuiesiorpamma.

®opmyna ['epona. opmyna
TUIOLIAAM BBITYKIIOTO
YeThIPEXYrOJIbHUKA

TPUTOHOMETPUUECKUX (PYHKIIUMA TYTIBIX
U TIPSIMBIX YTJIOB.

CocTtaBnath TabIUIly 3HAUEHUN
TPUTOHOMETPUUECKUX (PYHKIIHM

JUIs1 OCHOBHBIX yriioB oT 0 g0 180°.
BBIBOIUTH COOTHOIIEHUS] MEXKTY
TPUTOHOMETPHUUECCKUMH (DYHKITUSIMHU.
BoeiBoguTh nipocreiimme GopMybl
MIPUBEICHUS U3 T€OMETPUUECKUX
COOOpaKCHHH.

BriBOguTH TEOpEMY KOCUHYCOB U TEOPEMY

CUHYCOB (C painyCcOM OMMCAaHHOU
OKPY>KHOCTH).

Pemars 3agaun no reometpun

C HCTI0JIb30BAaHHUE TEOPEM KOCHHYCOB

Y CUHYCOB, HAXOAUTb PAJINYC ONHCAaHHOMN

OKPY>KHOCTH.
Pemats npaktryeckue 3agauu,

CBOJAIUECA K HAXOXKACHUIO PA3JINYHBIX

AJIEMEHTOB TPEYTOJIbHUKA.
BBIBOIUTH TPUTOHOMETPUYECKHE
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(bopMyIIbI 4715 IJIOIAAHN TPEYTOJIbHUKA,
napasesnorpamma, popmyiy I'epona,
(dbopMyiTy MIIOMIAAHN BBITYKIOTO
YeThIPEXyTOJIbHUKA.

Pemats 3a1aum ¢ UCI0JIb30BaHUEM
M3YYEHHBIX TEOPEM U COOTHOLIEHUH.
PemaTe npakTudeckue 3a1auu

Ha HaXO0KJICHHE TUIOIIA/IA C IPUMEHEHUEM
JAHHBIX (popmyT

[Tonobue TpeyroabHUKOB 12 Xopasl ¥ ToA00HbBIE TPEYroJbHUKUA | JlOKa3bIBaTh TEOPEMBI O TPOU3BEACHUU
B OKpyxkHOCTH. Teopema OTPE3KOB XOP[I, TEOPEMBI O IPOU3BEICHUHN
O IIPOU3BEICHUH OTPE3KOB XOPI, OTPE3KOB CEKYLIUX, TEOPEMY O KBaJapare
TEOPEMBI O NPOU3BEICHUHA KacarelibHOM, TeopeMbl UeBbl 1 MeHenas.
OTPE3KOB CEKYLIUX, TEOpEMA HccenenoBars, B TOM YHCIIE C IOMOLIBIO
0 KBaJpaTe KacaTeJbHOM. U(POBBIX PECYPCOB, N3YUaEMbIE
[IpumeHnenue npu peeHnun KOH(UTYyparu.
F€OMETPUYECKUX 3a]1a4. [IpumMeHSTh JaHHBIE TEOPEMBI
Teopembl UeBbl 1 MeHenasl. MPU PEIICHUN TEOMETPUUYECKUX
[TonsaTne o romoreTn 3a1a4.
3HAKOMUTHCSA C MOHATHEM O TOMOTETHH,
C €ro NPUMEHEHNUEM, B TOM YHCIIE
B IIPAKTUYECKUX CUTYaALIHSIX
Meron xoopauHaT 10 YpaBHEeHUE NIPSIMOM Ha TUIOCKOCTH. OcBauBaTh NOHATUE MPSAMOYTOJIBHON

VYrnoroit koappunueHt
1 CBOOOIHBIN YJICH, X

CHUCTCMbI KOOPpAWHAT, ICKAPTOBBIX
KOOpAWHAT TOYKHU.
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r€OMETPUYECKUM CMBICII.
[TapamnensHOCTH

Y [IEPIICHIUKYJISIPHOCTD MPSMBIX
(aepe3 yriaoBoit KO3 PUITUEHT).
YpaBHEHUE OKPYKHOCTH.
HaxoxieHne nepeceyeHuit
OKPYXHOCTEMN U MPSAMBIX

B KoopauHartax. Popmyna
pacCTOSHUS OT TOYKH J10 IPSIMOIA.
[nomane napanienorpamma

B KOOpAMHATAX, IOHATHE

00 OpMEHTUPOBAHHOM TUIOIIA/IH.
[IpuMeHeHre MeTo1a KOOpAUHAT
B PAKTUYECKU-OPUCHTUPOBAHHBIX
reOMETPUYECKHX 3a/1a4ax

BrIBoIHTH ypaBHEHHUS IPAMON

B KOOPJIMHATAX, YPaBHECHUE
OKPY>KHOCTH.

BriaensaTe noaHbIlA KBagpaT

JUISl HAXOKJICHUS LICHTPa U pajnyca
OKPY’KHOCTH 1O €€ YPABHEHUIO.

HaXOI[I/ITI) TOYKH IICPCCCUCHUA ITPAMBIX

1 OKPY>KHOCTEH B MPSMOYTOJIbHOU
CUCTEME KOOpMHAT.

Pemrars 3a1aum Ha HaxX0XKACHUE
PACCTOSIHUS OT TOYKH JI0 IPSIMOM.
BreiBoauth hopmyity miomanu
rapasuiesiorpaMmmMa B KOOpAUHATAx,
3HAKOMUTBCS C IOHATHEM
OPUEHTUPOBAHHOM TUIOIIA/IH.
[IpuMeHATh METOA KOOPANHAT

B [IPAKTHYECKU-OPUEHTUPOBAHHBIX

IrCOMCTPHUUCCKHUX 3aaa4ax, HCCICAOBATh

MPWIOKEHUS METO/1a KOOPIUHAT
B BBIYHCJIUTECIIBHON MaTEeMaTHKE

U uHhOpPMaTHKE.

Hcmonb30BaTh U(POBBIC peCypChl
JUTSI TIOCTPOCHMSI M MCCIICTIOBAHMIA.
3HAKOMUTBLCS C UCTOPUEH pa3BUTHSA
reOMEeTPHUH, UCTOPHEH MeTo/1a
KOOPJAWHAT
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Bexkropsl

20

Bexkrops! Ha iockocTh. CloxxeHue
Y BBIUMTAHUE BEKTOPOB — IIPaBUIIa
TPEyroJbHHUKA U NTapajuiesorpaMmma.
YMHO)K€EHUE BEKTOpa Ha YUCIIO.
Koopaunatel BekTopa. CiioxeHue
Y BBIYMTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO

B KOOpJIMHATAaX.

[IpumeneHnne BEKTOPOB B (pusmke,
LIEHTp Macc.

[TonsTre o 6a3uce (Ha MIIOCKOCTH).
Pa3noxeHus: BEKTOpOB 1o 0a3ucy.
CkansipHoe TpOU3BEICHUE
BEKTOPOB, TE€OMETPHUUECKHIA CMBICIT
U BBIPAXKEHUE B JIEKaPTOBBIX
KoopauHaTax. J[ucTpuOyTHBHOCTH
CKaJISIPHOTO TIPOU3BEICHUSI.
CxkansipHOE TPOU3BEACHUE

U MIPOELIMPOBAHHUE.

[IpumeHnenue ckasIpHOTO
IPOU3BEICHUST BEKTOPOB

JUTS HAXOXICHUS JUTUH U YTIIOB.
Penrenune reomerpuyeckux 3aaau

C TIOMOIIIBIO CKAJIIPHOTO
MIPOU3BECHHUS

BBoIUTH BEKTOPHI KaK HApaBJICHHBIE
OTPE3KH, UCCIIEI0BATh TEOMETPUUECKUIN
(mepemernienue) U pusnyeckuit (cumia)
CMBICIIbI BEKTOPOB.

3HaTh OMpeEIeNIEHUsI CyMMBI H Pa3HOCTH
BEKTOPOB, YMHO>KEHHSI BEKTOpA Ha YHCIIO,
HCCIIEIOBATh T€OMETPUIECKHIA

U GUBUYECKUN CMBICI 3TUX OIEpaIuil.
Pemats reomeTprueckue 3anaun

C UCIIOJIb30BaHUEM BEKTOPOB.
HccnenoBaTs CBA3b BEKTOPOB

C TIOHSATUSIMU PaBHOACHCTBYIOIIECH CHIT
Y PaBHOBECHSI CHJI, TPUMEHSATH BEKTOPBI
K MIPOCTEHIIINM 3a/1a4aM MEXaHUKH

U CTaTHUKH.

PacknagpiBaTh BEKTOP MO IBYM
HEKOJUTMHEAPHBIM BEKTOPaM,
packiIabIBaTh BEKTOPHI CHJI C TTOMOIIIBIO
MPOCIIMPOBAHUS K TPUTOHOMETPUIECKUX
COOTHOLICHUH.

OmnpenensiTb CKaIsIpHOE MPON3BEICHUE
BEKTOPOB F€OMETPUUECKU

U B KOOpPJMHATAX, JOKA3bIBATh
PaBHOCHUIILHOCTD ONPEICICHUN

U JUCTPUOYTUBHOCTH CKAJISIPHOTO
MIPOU3BEICHUS.
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Brrauciars cymMMy, pasHOCTB U CKASIPHOE
IIPOU3BEACHUE BEKTOPOB B KOOPIMHATAX.
[IpuMeHsTh CKalsipHOE IPOU3BEICHNE
JUISL HAXOKJICHUS JUIMH U YTJIOB.
HccnenoBath CBSI3b CKAISIPHOTO
IIPOU3BEJEHUS U OPTOTOHAJIBHOTO
IIPOELIMPOBAHUS, IPUMEHSTH B 3aJa4ax.
Pemrats reomerpuueckue 3anadn

C IIOMOUIBIO CKAJISIPHOT'O ITPOU3BEACHUS.
PemaTe 3a1aum Ha NpakTUYECKOE
IIPUMEHEHUE CKAISIPHOTO MPUIIOKECHHUS

B (pu3uke (BBIYMCIICHHE PAOOTHI

B MEXaHHKE)

JInmiHa OKpyKHOCTH
Y IUIOLIAJIb KpyTa

16

[IpaBunbHBIE MHOTOYTOJIbHUKH,
BBIUMCJICHUE UX 3JIEMEHTOB.
Yucno v yInHA OKPYKHOCTH.
JInuHa nyryu OKpy>KHOCTH.
Paanannas mepa yria.

[liomane Kpyra u €ero 3J1€MEHTOB
(cexTopa u CerMeHTa).
Brruncnenue nepumMeTpoB

U tonaaei puryp, BKIOYAROIINX
AJIEMEHTHI KpyTa

DopMyIUpPOBaTh ONPEACIEHUE
MPABUJIbHBIX MHOTOYTOJIEHUKOB, HAXOUTh
UX 3JIEMEHTHI.

[Tonb30BaThCS MOHITHEM JUIUHBI
OKPY>KHOCTH, BBEJICHHBIM C TTOMOIIIHIO
MPaBUJIbHBIX MHOTOYTOJIbHUKOB,
OTIPEAEIIATH YUCIIO T, JUIMHY 1yTH

U paJiaHHyIO MEpy yTJa.

ITIpoBoauTe nepexon OT paAuaHHOU MEPHI
yria K rpajycHO 1 Ha00OpOT.
Onpenensars MIoMaas Kpyra.

BriBoiuTh hopMyIibl (B rparyCcHOM
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U paguaHHON Mepe) AJIs AJIMH AYT,
TJIONIAJICA CEKTOPOB U CETMEHTOB.
BbIUnCIATh 101111 CIIOKHBIX QUTYP,
BKJTIOYAIOIIUX AJIEMEHTHI OKPYKHOCTH
(kpyra).

Haxonuth miiomanu pa3inuHbiX GUryp
B 3aJ1a4axX peaIbHOM KU3HU

JIBU>KEHUSI TITTIOCKOCTH

10

[lenTpasibHAasi CAMMETPHSI.
[leHTpanbHO-CHUMMETPUYHBIE
¢urypsi. [ToBopot. OceBas
cuMmmeTpusi. Purypel,
CUMMETPUYHBIE OTHOCUTEIIBHO
HEKOTOPOU OCH.

[TapannenbHbIN EPEHOC.
[lonsiTHE ABMKEHUS U €TO
cBoricTBa. PaBeHcTBO uryp.
[IposiBneHns cummMeTpun

B [IPUPO/IE, ’KUBOIUCH, CKYJIBITYPE,
apXUTEKTYpeE.

Kommo3unun nBmkeHni
(mpocTeiiiire npuMepsl).
[IpuMeHeHrEe B TEOMETPUYECKUX
3aa4ax

Pa30upaTh npuMepsl, WITIOCTPUPYIOLIHE
TIOHSITHUS IBUKEHHUS, IEHTPOB U OCEN
CUMMETPUH.

DopMyIUPOBATH ONIPEACTICHHUS IBUKCHHUS
IJIOCKOCTH, NTapaJlJIEIbHOTO IIEPEHOCA,
IOBOPOTA, LIEHTPAJIbHOU U OCEBOM
CUMMETPUH.

Jloka3bpIBaTh UX CBOMCTBA, HAXOJIUTh
HEMOIBUKHBIE TOYKH, OCH CUMMETPHUH.
HaxoauTs nEeHTphl 1 OCU CUMMETPUI
MPOCTEUITUX PUTYD.

[IprumeHTh MapauIeIbHBIN IEPEHOC

Y CUMMETPHUIO MIPU PEIICHUH
r€OMETPUYECKUX 3a]1a4.

Hcnonb3oBaTh HUGPOBBIE PECYPCh

JUTS IOCTPOCHUN U UCCIIENOBAHUMN
npeoOpa30BaHUl MIIOCKOCTH

Y KOMITO3ULIAH IBUKEHUM.
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3HAKOMUTHCS C MPOSIBICHUSIMU
CUMMETPHUH B IPUPOJIC, )KUBOIUCH,
CKYJIBITYPE, APXUTEKTYpPE

[ToBTOpEeHue, 060061ICHNE,
CHCTEeMaTH3aIvs 3HaHUI

12

[ToBTOpEHME OCHOBHBIX MOHATUH
¥ METOJIOB KypCcOB 7—9 KJ1accoB,
0000IIIeHNEe B CHCTEMAaTH3aI1s
3HAaHUU

CB0001HO OTIEPUPOBATH MOHATHSIMU
dburypa, Touka, npsimasi, yroi,
MHOTOYTOJIBHUK, PaBHOOEIPECHHBIH

1 PaBHOCTOPOHHHI TPEYrOJIbHUKH,
MPSIMOYTOJIbHBINA TPEYTOJIbHUK, MEIUAHA,
OMCCeKTpHCa U BbICOTA TPEYTOJIbHUKA,
rapasuiesiorpaMmm, pomMo, IpsMO-yTOJIbHUK,
KBaJpaT, Tparemnus; OKpy>KHOCTb,
KacaTellbHas; paBEHCTBO U MTO00HME
buryp, TpeyroJbHIUKOB; MapaljIeIbHOCTh
U TIEPTIICHAUKYJIIPHOCTD MPSMBIX, YTOJI
MEXIy TPSAMBIMU, CAMMETPHS
OTHOCHUTEJIFHO TOYKH M TIPSMOM; JUTMHA,
pacCTOsIHUE, BEIMYMHA yTJIa, UIOIIA b,
IepUMETP.

Hcnonp3oBath HOpMyIibl: IEpUMeTpa

Y TIJTOTIAIH MHOTOYTOJIbHUKOB, ITTHHBI
OKPYXKHOCTH U TUIOIIaIX KpyTa, 00hema
MPSMOYTOJILHOTO TTapaJUieeumne/a.
CB000OIHO ONIEPUPOBATH MOHITHUSIMU:
MPSAMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
BEKTOP; UCIIOJIH30BAThH ATH IMMOHATHUS
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JUIS IPEACTABIICHNS JAHHBIX U PELICHUS
3aJ1a4, B TOM YHCJIE U3 IPYTUX Y4eOHbIX
IIPEAMETOB.

Pemats 3a1a4un Ha TOBTOPEHUE OCHOBHBIX
IIOHATHUN, WITIOCTPALIMIO CBA3EH MEXKIY
Pa3JIMYHBIMU YaCTSIMU Kypca.

Br1Oupars MeToA 7151 pelieHus 3aa4uu.
[IprMEHATH NOJIyYEHHBIE 3HAHUS

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

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» HA YITJTYBJIEHHOM YPOBHE
B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1H(DPOBOM MHpE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTh KaK ¢ TOYKHU 3PEHUS MPAKTUUECKUX MPUIIOKEHHUH, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOIMMOM KaXIOMy 4eloBeKy. Bospactaer umcio mpodeccuii,
IpU OBJIAJECHUU KOTOPBIMH TpelOyeTrcs Xopomas 0a3oBasg MOJIrOTOBKAa B 00JIacTH
BEPOSATHOCTU U CTATUCTHKH, TaKas MOJrOTOBKA BaXKHA I MPOAOKEHUS 00pa30BaHUs
U JUIsSl yCIEUTHOM MPO(ECCUOHAIBHON KapbEpPHI.

Kaxx1p1i1 4eJI0BEK NOCTOSIHHO NMPUHUMAET PEUIEHUSI HA OCHOBE UMEIOIIMXCS Y HETO
naHHbIX. /{11 000CHOBAHHOTO MPUHATHUS PELLIECHUS B YCIOBUAX HEIOCTATKA MU U30BITKA
nHpopmMaluu HEOOXOJAMMO B TOM YHCJE XOPOLIO CHOPMUPOBAHHOE BEPOSTHOCTHOE
U CTaTUCTUYECKOE MbllUIeHHe. VIMEeHHO 1o3TOMYy BO3HUKJIA HEOOXOAUMOCTb
dbopmupoBaTh y 00y4yarommxcsi GyHKIMOHAIBHYIO TPaAMOTHOCTb, BKJIFOYAIOIIYIO B ce0s
YMEHHE BOCIIPUHUMATh U KPUTUUYECKH aHAIU3UPOBATh MH(OPMALINIO, PEIACTABICHHYIO
B pa3iWyHbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTMX pPEaJbHBIX
MPOLIECCOB U 3aBUCUMOCTEM, MPOU3BOJUTH IPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypc€ C OCHOBHBIMHM MpHUHIMIAMHU cOOpa, aHaiu3a
W TIPEACTABJICHMS JAHHBIX M3 Pa3IMYHbIX cdep KU3HU O0OIllecTBa M TOCYAapCTBa
npuoOmaer oOydalluuxcss K OOUIECTBEHHbIM HMHTepecaMm. M3yueHue OCHOB
KOMOMHATOPUKHM pa3BUBA€T HABBIKM OpraHu3alMM mepedopa U MOJcYeTa 4ucia
BapUAHTOB, B TOM YHCJI€ B MPHUKIAJHBIX 3aJladyaX. 3HAKOMCTBO C OCHOBaMH TEOpPUHU
rpadoB co3gaeT MaTeMaTUYeCKUil (PyHIaMeHT it (POPMUPOBAHUS KOMIICTCHIIUMA
B oOnactu HMHPOpPMATHKM U IU(GPOBBIX TeXHONOrui. llpu H3yyeHUH CTATUCTUKU
M BEPOSITHOCTH OOOTAIIAtOTCs MPEACTABICHHS 00yUYalOIIUXC O COBPEMEHHOW KapTHUHE
MHUpa U METOJIaX €ro MccienoBaHus, (OpMUPYETCS MOHUMAHHUE POJIM CTAaTUCTHUKU Kak
UCTOYHMKA COIMAIbHO 3HAYMMOW HMHGPOPMALMM M  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOI'O MBIIILJIEHUS.

B coOTBETCTBMU C TAaHHBIMU ILEJISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTD U CTATUCTHKA» OCHOBHOTO 00111er0o 00pa3oBaHus Ha yri1yOJIeHHOM YpOBHE
BBIICJIEHBI CIIEAYIOUIME COJEepKaTelbHO-MeTonuueckue mnuHuu: «lIpencraBinenue
JaHHBIX U OMHCATEIbHAs CTATUCTHKAY, «BepoATHOCTDY, «DIeMEHThl KOMOMHATOPUKI,
«BBenenue B Teoputo rpadoy, « MHOKECTBaY», «Jlorukay.

Conepxxanue nuauu «lIpencraBieHrne NaHHBIX W ONUCATENbHAS CTATHCTHKA»
CIIy’KUT OCHOBOW 1Jisi (POPMUPOBAHUS HABBIKOB pabOThl ¢ MHPOpPMALUEW: OT UYTEHUS
¥ MHTepHpeTanuu uHOpManuM, NPEACTaBICHHOW B TaOiaMIaX, Ha JAMarpaMMax
u rpadukax, 10 cOopa, NPENCTaBICHUS M aHAlM3a JAAaHHBIX C HCHOJb30BaHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CpPEIHUX U paccenBaHus. Pabortas ¢ maHHBIMH,
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oOydaroniyecss yd4aTcsi CUMTBIBaTb M HHTEPIPETHPOBATH JAHHBIC, BBIIBUIATh,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIINE TUIIOTE3bI, PA3MBILUIAThH HaJl (PaKTOpaMu,
BBI3BIBAIOIIMMH HW3MEHUYMBOCTb, U OLIEHMBATh HUX BJMSHUE Ha paccMaTpuBaeMble
BEJIMYMHBI U MTPOLIECCHI.

NHTyuTUBHOE TIpEACTaBlIeHHE O CIy4yalHONM W3MEHUYMBOCTH, WCCIEIOBAHHE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4YECHUS
TEOPHH BEPOATHOCTEN. bobllioe 3HaYeHne UMEIOT MPAKTUYECKHE 3aJaHus], B YACTHOCTHU
OTIBITHI C KJIACCUUYECKUMU BEPOSITHOCTHBIMU MOJIETISIMU.

[ToHsiTHE BEPOATHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITy4alfHOTO COOBITHSI.
[Ipu u3yueHun yueObHOro Kypca oOydaronifecs: 3HaKOMSITCS C IPOCTEHIITUMU METOJaMuU
BBIYMCIICHUSI BEPOATHOCTEH B CIYYaWHBIX SKCIEPUMEHTAX C PAaBHOBO3MOXKHBIMU
AJIEMEHTapPHBIMU HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMU, IIO3BOJISIOIIMMH CTaBUTh
U pemaTh Oosiee CloXKHbIE 3a/1a4l. B yueOHbIl Kypc BXOAT HadallbHbIE IPEACTABICHUS
O CITy4alHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yudeOHOro Kypca OCYIIECTBISIETCA 3HAKOMCTBO OOYyYarOIIMXCS
C MHOXECTBaMU M OCHOBHBIMHU ONEpalMsIMU HaJ MHOXECTBAMHU, PAaCCMaTPUBAIOTCS
OpUMEphl MPUMEHEHUS TIpaoB U DIEMEHTOB TEOPUUM MHOXKECTB MJI PELICHUS
3a]a4, a TaKKE HCIOJb30BaHUS B JPYrUX MaTeMaTHUYECKHX Kypcax U Yy4deOHBIX
peaMeTax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc « BeposITHOCTh U CTaTUCTHKA», B KOTOPBIN
BXomAT paznensl: «lIpeacraBieHne aHHBIX W ONMCATENbHAs CTaTHCTHUKAY,
«BeposiTHOCTB», «DIeMeHThl KOMOWHATOpUKW», «BBeneHue B Teopuio Tpadoby,
«MHoxecTBa» U «Jlorukay.

OO6miee YMCIIO 4YacoB, PEKOMEHJOBAaHHBIX HJisi HM3y4eHHs Y4eOHOro Kypca
«BepositHOoCcTh M cTatucThkay, — 102 vaca: B 7 xinacce — 34 yaca (1 gac B Henelno),
B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 gac B Heneio).

Bo3moxkHa KOppeKTHPOBKa OOIIETro YUCIIa YaCOB, PEKOMEHIOBAaHHBIX ISl U3YUEHUs
y4eOHOr0 Kypca, C y4eTOM MHIMBUIYAIBHOIO MOAX0Aa 00pa30BaTEIbHbIX OpraHU3alii
K Y[UIyOJIEHHOMY HW3YYEHHIO BEpPOSITHOCTH M CTaTUCTHKH, B paMKax COOJIIOACHHUS
TUTMEHUYECKMX HOPMATHUBOB K HEJEIbHOW 00pa30BaTelIbHOM Harpys3Ke.

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBneHue JaHHBIX B BUJAE TaOJIUI, [UarpaMM. 3aroJIHEHUE TaOJull, YTCHHUE
U TIOCTPOEHUE CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX quarpamm. Urtenue rpaduxon
peanbHBIX TmporeccoB. I3prneuenune wuHPoOpManuMu W3 gUAarpaMMm W Ta0awil,
UCIOJIb30BAaHUE U UHTEPIIpETAIUs JaHHBIX.

OnucarenpHasi CTATUCTHKA: CpelHee apuMeTHdyecKkoe, MeauaHa, pa3Mmax,
HauOoJbIllee ¥ HaUMEHbIIee 3HAUCHUS, KBAPTUIU, CPEAHEEe TapMOHUUYECKOE, CpeHee
rapMOHHUYECKOE YHCIIOBBIX JJAHHBIX.
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IIpumepsl City4ailHOM N3MEHYMBOCTH IIPU U3MEPEHUAX, B MACCOBOM IIPOU3BOJICTBE,
TEH/ICHLIUU U CIIy4aiiHble KOJIeOaHus, TPYNIUPOBKA JaHHBIX, IPEICTABICHUE CIIydaiiHON
M3MEHYMBOCTH C TOMOUIBIO JMarpamMM, 4YacTOThl 3HAYEHUH, CTAaTUCTUYECKas
YCTOMYUBOCTb.

I'pa¢, BepminHa, pebpo. CreneHs BepunHbl. Ynuciao pedep U cymMMapHas CTEIEHb
BepiuH. [lonstue o cBsa3HbIX rpadax. [lytu B rpadax. Lenu u mukiasl. O6xox rpada
(oiimepoB myTh). [loHaTne 06 opueHTHpOBaHHOM rpade. Pemenne 3amad ¢ mMOMOIIBIO
rpados.

VYTBepxkaeHHsT W BbICKa3zbiBaHuA. OTpuULlaHWE  YTBEPXKACHHS, YCIOBHBIE
YTBEPKJI€HHSI, 00paTHBIE U PABHOCUJIbHBIE YTBEPKACHHS, HEOOXOAUMbBIE U JOCTATOYHBIE
yCIIOBHsI, CBOMCTBA M NpHU3HAKHU. [IpOTHBOMOJIOXKHBIE YTBEPKIACHUS, JOKA3aTEIbCTBA
OT IIPOTUBHOTO.

CrnyyaitHblil 3KCIEpUMEHT (OIIBIT) U CilydaiiHoe coObITHE. BeposTHOCTh U yacToTa
Cily4ailHOro coObITUsl. Pob ManoOBEpOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI
B [IPUPO/JIE U B OOILECTBE.

8 KJIACC

MHOX€eCTBO M TMOAMHOXECTBO. [IprMepbl MHOXECTB B OKPYKAIOLIEM MHpE.
[lepeceuenune u oObeAMHEHNE MHOXKECTB. Jnarpammel Ditniepa. YnciioBblE MHOXKECTBA.
[Ipumepsl MHOXECTB M3 KypcOB aireOpbl W reoMmetrpuu. llepednciieHre 3JIeMEHTOB
MHOECTB C MIOMOUIBI0 OPTraHW30BAaHHOTO Mepedopa U npaBuiia ymMHOXeHUs. Dopmyna
BKJIFOUEHUA-UCKITFOUCHHS.

OneMeHTapHble  coObITHSA. BeposiTHocTHM — cinydallHbIX — COOBITHHA.  ONBITHI
C PaBHOBO3MOKHBIMH AJIEMEHTApHBIMU COObITUSIMU. ClTydaifHbIN BBIOOP.

N3mepenne paccenBaHus 4YHCIOBOIO MaccuBa. Jlucriepcuss M cTaHAapTHOE
OTKJIOHEHHE 4uciaoBoro Habopa. CBOMCTBAa IUCIEPCUU U CTAaHAAPTHOTO OTKJIOHEHHS.
JlnarpaMMbl paccenBaHus ABYX HaOJI01aeMbIX BeTU4MH. JInHeHas CBsI3b Ha AuarpaMmme
paccerBaHus.

HepeBo. [epeBo ciiydailHOro 3kcniepuMenTa. CBOMCTBA AE€PEBBHEB: €IMHCTBEHHOCTD
NyTH, CBSI3b MEXKIY YUCJIOM BeplIMH M uuciom pebep. [lonstue o mmockux rpadax.
Pemenue 3a1ad ¢ TOMOIIBIO 1EPEBLEB.

Jlornueckue corw3pl «M» u  «MJIM». Cpsa3p MeXIy  JOTHYECKUMU
COI03aMU U OIlepauusMHM HaJ MHOXECTBaMH. lcronb30BaHME JIOTMYECKUX COKO30B
B anreope.

Cnyuaitnbie COOBITHS KaK MHOKECTBA AJIEMEHTAPHBIX COOBITHH.
[IpotuBononoxueie coObiTHs. Omnepanuu Haa coObiTusIMU. Dopmyrna ClOXKeHUs
BEPOSITHOCTEM.

[IpaBuino ymMHOKEHHST BEPOSATHOCTEW. YCIIOBHAs BEPOSATHOCTH. l[IpencraBieHue
CIIy4ailHOTo 3KCrepuMeHTa B Bu/jie AepeBa. HezaBucumbie cOOBITHS.
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9 KJIACC

KomOunaropaoe mpaBuio ymHOxeHus. llepecranoBku u dakropuan. Ywucio
couetanuit u tpeyroiabHuk I[lackana. CBoiictBa umucen couetanuid. bunom HproToHa.
Pemenwue 3aay ¢ ucmnosiib30BaHHEM KOMOMHATOPUKH.

['eomeTpuueckass BepoATHOCTb. CnydyallHBIM BBHIOOP TOYKHM W3  (PUTYPHI
Ha IJIOCKOCTH, U3 OTPE3KA, U3 YT OKPYKHOCTH.

UcnbiTanusa. Yenex u Heygawa. Cepusi ucnbITaHuil 1o nepBoro ycmnexa. Cepus
ucnbiTanuii  bepHynnu. BeposTHocTH COOBITHMI B cepuu HcHbITaHul  bepHysmm.
Crny4yaliHbI{ BEIOOP M3 KOHEYHOTO MHOKECTBA.

CrnydaiiHas BeJMYMHA W paCIpelesieHHe BeposiTHOcTeW. lIpumepsl ciaydaliHBIX
BEJIMYMH. BakHble pacrpeneneHus — YUCio MOIBITOK B CEpUU UCIIBITAHUM 10 TIEPBOTO
ycmexa MW YHCIO YCHEeXOB B CEpUM HCHbITaHWA bepHymnum (reomerpuyeckoe
1 OMHOMHAJILHOE PaCIPECIICHNUs).

MaremaTnyeckoe OXHIAHHWE CIyYalHOW BEIWYMHBL. DOU3NYECKUN  CMBICI
MaTEMaTUYECKOTo OKuJaHus. IIpumepsl NCIOIB30BaHNS MATEMATUYECKOTO OXKUAAHUS.
Hucnepcust H  CTaHJAPTHOE OTKJIOHEHHWE Cily4allHOM BennuuHbl. CBOiCTBa
MAaTeMaTUYECKOTO OKHUJIAHUSA U JUCIIEPCHH. MaTeMaTHIEeCKOE OKUIAHUE U JUCIIEPCHUS
U3YUYEHHBIX PACIIPEACIICHUM.

HepaBenctBo YeOrbimeBa. 3akoH OodbIIMX yuced. MaTemaTHyecKue OCHOBaHUS
M3MEpPEHUsl BeposATHOCTE. Pob 1 3HaUeHKE 3aKOHA OOJIBILIMX YUCEN B HAYKE, B PUPOJIE
1 00I11€CTBE, B TOM YHCJIE€ B COLIMOJIOTUYECKUX 00CIEA0OBAHUSIX U B U3MEPEHHUSX.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yibTaThl OCBOCHHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHIY
o0yueHus B 7 KJacce.

Yutate uH(OpMaIMIO, TPEACTABICHHYI0O B Tabnuiax, Ha JAuarpammax,
MPEICTABIATH JJAHHBIE B BUJIEC TA0JIUII, CTPOUTH CTOJIOMKOBBIE (CTOJI0YATHIE) i KPYTOBBIC
JUarpaMMbl TI0 MaCCHBaM 3HAYCHUH.

OnuckIBaTh ¥ UHTEPIPETUPOBATH peabHbIC YHNCIOBBIC JAaHHBIC, MPEIACTABICHHBIC
B Ta0JuIax, Ha AUarpaMmmax, rpadukax.

Hcronp30BaTh 111 OMUCAHUS JAHHBIX CTATHCTHYCCKUE XapaKTCPUCTUKH: CpEaHEe
apupMeTHIECKOe, MeTMaHa, HanOOJIbIIIee U HAaUMEHbIIIee 3HAUCHHUSI, pa3Max, KBapTHUIIH.

NmeTth mpencraBiieHHe O JIOTHUECKUX YTBEPKIACHUSX W BBICKA3bIBAHUAX, YMETh
CTpPOUTH OTpHUIAHUS, (POPMYIUPOBATH YCJIOBHBIC YTBEPIKICHUS MPU PEIICHUU 3ajad,
B TOM YHCJIC U3 IPYTUX YICOHBIX KypCOB, UMETh MPEJCTABICHUE O TEOPEMaX-CBOWCTBAX
U TeopeMax-Tipu3HaKax, O HEOOXOJUMBIX U JIOCTATOYHBIX YCIOBUAX, O METOJIE
JI0KA3aTeNIbCTBA OT MPOTUBHOTO.

NmeTth mpencraBlieHHe O CIIy4ailHOM M3MEHUYMBOCTHM HAa MPHUMEPAX PEe3yIbTaTOB
U3MEPEeHHUM, 11eH, (U3UYECKUX BEIMYWH, AHTPOMOMETPUUYECKHX JaHHBIX, HMETh
IPEe/ICTaBlIEHUE O CTATUCTUYECKOW YCTOMYMBOCTH.
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Hcnonp30Bath Ui OMUCAHUS JAHHBIX YaCTOTHl 3HAYSHUH, TPYIIITUPOBATH JaHHBIC,
CTPOUTH THCTOTPAMMBI TPYIITUPOBAHHBIX JTAHHBIX.

Hcnonp3oBarh rpadsl Ui pemieHUs 3aqad, UMETh NPEACTaBICHHE O TEPMHHAX
Teopuu rpadoB: BepUIMHA, PeOpO, IeMb, UK, MyTh B rpade, UIMETh MPEICTABICHUE
00 00xoze rpada 1 06 OpUEeHTUPOBAHHBIX Tpadax.

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kJacce.

OnepupoBarh MOHATUSAMU MHOXKECTBA, ITOAMHOYKECTBA, BBIIOJIHATH ONEPALMH
HaJ MHOXXECTBaMU: OOBEAMHEHUE, IEepeceyeHHe, NEPEeUUCIATh AIEMEHThl MHOXKECTB
C HCIOJIb30BAaHUEM OPraHM30BAaHHOTO Iepedopa U KOMOMHATOPHOIO IpaBuia
YMHOKECHHUS.

Haxonuth BEpOSATHOCTH CIIy4allHBIX COOBITHII B CIIy4ailHbIX OMNbBITaX, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHUI, B TOM YHUCJE B ONBITAX C PABHOBO3MOKHBIMU
AJIEeMEHTAPHBIMU COOBITUSIMU, UMETh MTOHSATUE O CITy4YallHOM BBIOOpE.

OnuceiBaTh JaHHBIE C TOMOLIBIO CPEIHMX 3HAYEHUHW U MEpP pPacCEUBaHUS
(mucnepcus M CTaHAAPTHOE OTKIOHEHHWE). YMETh CTPOUTh M HHTEPIPETHPOBATH
auarpaMMmbl pacCeMBaHUs, MUMETh IPEJICTaBICHHE O CBA3M MEXIY HaOII0JaeMbIMU
BEJIMYMHAMU.

Hmetr mpencraBieHue O JepeBe, O BEpLIMHAX U pedpax JaepeBa, UCHOIb30BaHUU
JepeBbEB NPU PpEUICHUM 3aJad B TEOPUM BEPOSTHOCTEH, B JPYrux Y4eOHBIX
MaTeMaTUYECKUX Kypcax U 3a/1ay U3 JpYruxX y4eOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHSI KaK MHOYKECTBA 3JIEMEHTApHBIX COOBITUH
CJIy4ailHOTO ONBITA, BBIMOJIHATH ONEpaIMi HaJl COOBITUAMHU, UCIIOJIb30BAaTh ITPU PEILICHUU
3ajay aMarpamMmbl Jiliepa, YHUCIOBYIO MPSIMYI0, MPUMEHATH (HOPMYITY CIOKEHHUS
BEPOSTHOCTEM.

Ilonp30BaTbCAd MPAaBWIOM YMHOXKEHUS BEPOSATHOCTEH, HCIIOIb30BaTh JIEPEBO
JUISl IPEACTABIICHUSI CIIy4YalHOIO OMBITA MPU pelieHuu 3aaad. OnepupoBaTh NOHATUEM
HE3aBHUCUMOCTH COOBITHIA.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPAMMbI Y4EOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce.

[Tonb30BaTbcss KOMOMHATOPHBIM IPABHJIOM YMHOXEHUS, HAXOAUTh YHCIIO
NEPECTAHOBOK, YHCIIO COYETAHU, T0JIb30BAThHCS TPEYrobHUKOM [lackans npu peneHun
3aJ1a4, B TOM YHUCJI€ HA BBIYUCIICHUE BEPOSATHOCTEN COOBITHI.

Hcnonb30BaTh MOHSATHE T€OMETPUYECKOW BEPOSTHOCTH, HAXOAUTh BEPOSTHOCTH
COOBITHI B OIBITaX, CBS3aHHBIX CO CIIy4alHBbIM BBIOOPOM TOYEK W3 IJIOCKOU (UTYPHI,
OTpE3Ka, JJIMHBI OKPYKHOCTH.

HaxoauTh BepOSATHOCTH COOBITMI B ONBITaX, CBA3AHHBIX C HCHBITAHUAMU
710 TOCTH>KEHMSI IEPBOIO yCIexa, B CepUsiX UCTIbITaHUI bepHyuiu.
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NmeTp mpeacTtaBieHHE O Ciy4YaWHBIX BEJIWYMHAX W PACNO3HABaTh CIIydYalHbIC
BEJIMYMHBI B SBJIICHUAX OKPYKAIOIIETO MHUPA, ONIEPUPOBATh MOHATHEM «PaCIIPEACIICHUE
BEPOSITHOCTEW». YMETh CTPOUTH PACHpPEIEICHUS BEPOATHOCTEH 3HAYEHUHN CIIyYalHBIX
BEJIMYUH B U3YUCHHBIX OIBITAX.

Haxonute maTeMaTH4eCKOE OKHMIAHWE W JHUCIEPCUI0 CIIy4allHOM BEJIWYMHBI
10 pacnpeieICHUI0, IPUMEHSITh YUCIOBbIE XapaKTEPUCTUKH U3YUEHHBIX paclpeaesieHui
IIPU PELIEHUH 3a]1a4.

NMeTp mnpencTaBieHUME O 3aKOHE CIyYalHBIX YHCENI Kak O MpOSBICHUU
3aKOHOMEPHOCTH B  CIy4yalHOM HW3MEHYMBOCTH, IIOHUMAaTh MaTEMaTUYECKOE
000CHOBaHUE OJU30CTH YacTOThl M BEPOSATHOCTU COOBITUA. VIMeTh mpencraBicHUE
0 pOJIM 3aKOHA OOJBIIKNX YUCEII B PUPOJIE U OOLIECTBE.
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7 KUIIACC

Hasanwue paznena
(Temnl) Kypca

OcHoOBHOE COACPIKAHUC

XapaKTepucTuKa AesITeIbHOCTH
oOy4Jaronuxcs

[IpencraBnenune naHHBIX

[IpencraBieHne TaHHBIX B BUJIC
Ta0JIHIL, TUATPAMM.
3aroJIHeHHE Ta0IHIT, YTCHUE
U TTIOCTPOCHUE CTOJIOUKOBBIX
(cTonOuYaThIX) U KPYTrOBBIX
Juarpamm.

Yrenwne rpaduKoB peaIbHBIX
nporeccoB. 3BneueHue
nH(popMauu U3 quarpaMm
1 TaOJIHUII, KCITOJIb30BaHHC

Y MHTEPIpETAINs] JaHHBIX.
[Ipaktrueckas paborta

OcBauBaTh CIOCOOBI TPEICTABIICHHUS
CTaTUCTUYECKUX JTAHHBIX U YUCIOBBIX
MacCHBOB C ITOMOIIBIO TaOIHUI]

U IMarpaMM C UCTIOJIb30BAHUEM
aKTyaJIbHBIX ¥ BAKHBIX JTAHHBIX
(nemorpaduueckue JaHHBIE,
MIPOM3BOJICTBO MPOTYKITUH,
OOIIIECTBEHHBIE W IPUPOIHBIC SIBJICHUS).
N3yuaTh MeTOIBI paOOTHI C TAOTUYHBIMU
U TpadUIeCKUMHU TIPEACTABICHUSIMU
JAHHBIX C TTIOMOIIBIO0 U(PPOBHIX
PECYPCOB B X0/I€ MPAKTUYECKUX padboT

OmnucarebHas CTaTUCTHKA

OnucarenbHasi CTATUCTHUKA:
cpenHee apupMeTUIeCcKoe,
MeJuaHa, pa3Max, HauboJblIee

OcBauBaTh MOHATHS: YHCIOBOI MacCHB
(Habop), Mepa 1eHTpa, B TOM YHUCJTIE
cpeaHee apuMETHIECKOE, MEMaHa,

N HAMMCHBbIICC 3HAYCHUA, KBaAPTHUIIH, qacToTa 3HAUYCHUA.

CpellHee rapMOHUYECKOE, Cpe/IHEe OnuceIBaTh CTATUCTUYECKHUE JTAaHHBIC
rapMOHHMYECKOE YHCIIOBBIX JAHHBIX. | C IIOMOIIBIO CPETHEr0 apUPMETHUECKOTO
[Ipaktuueckas paborta 1 MEJTUAHBI.
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Pemate 3agaun.

N3yuaTh CBOMCTBA CPEIHUX, B TOM YUCIIE
C MOMOMUIBIO IU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX PabdoT.

OcBauBath MOHATHS: HAMOOJIbIIICE

Y HaMEHbIIIEE 3HAUEHUS YUCITIOBOTO
MaccHuBa, pa3Max, KBapTUJIb.

Pemiats 3aaun Ha BEIOOD criocoba
ONMCAHUS MaCCHUBOB B COOTBETCTBHUHU

C IPUPOJION JAHHBIX U LEISIMU
HCCIIEIOBAHUS], B TOM YHCIIE B XOJI€
MPaKTUYECKON pabOThI

CiyuaiiHasi UBMEHYMBOCTD

[Ipumeps! ciaydaiiHOM
W3MEHYMBOCTHU MPU U3MEPEHUSX,

B MacCOBOM IIPOU3BOJICTBE;
TEHJEHLUU U CIIy4ailHble
KOJIeOaHMsI; TPYNITMPOBKA JAHHBIX,
IIPEACTABICHNAE CIIy4alHON
M3MEHYHUBOCTHU C TOMOILBIO
JMarpaMMm; 4acTOThl 3HAUCHUI;
CTaTUCTHYECKasl yCTOMYUBOCTD.
[IpakTrueckas pabora

OnuceiBaTh JaHHBIE C TTOMOIIIBIO
IPYNIHPOBKHU, CTPOUTH TUCTOTPAMMBI,
BBIJIBUTAaTh MPOCTEUIIINE TUIIOTE3BI.
OcBauBaTth rpaduueckue mpeacTaBICHUS
Pa3HbIX BUJIOB CIIy4YalHOM
M3MEHYUBOCTH, B TOM YHCJIE C TOMOIIBIO
1IU(POBBIX PECYPCOB, B XOC
MPaKTUYECKON pabOThI

Bgenenue B Teoputo rpados

['pad, Bepmmna, pedbpo. CteneHpb
BepmHbL. Yucmo pedep
¥ CyMMapHasl CTCTICHb BEPIITUH.

OcBauBaTh NOHATHUSA: Tpad, BEPIIHUHBI
u pebpa rpada, cTenenb, MyTh B rpade,
LENH U LUKIIBL, yTh B rpade, II0CKUi
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[TonsiTHe 0 CBSI3HBIX Tpadax.

[Tytu B rpadax.

[ernu u ukiel. O6xox rpada
(3iisIEpOB MyTH).

[ToHsiTHE 00 OPUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMoubo

rpadoB

rpad, CBSI3HBIN rpad, OPUESHTUPOBAHHBIN
rpad.

Pemats 3a1aun Ha MOMCK CyMMBI
CTeNeHel BeplrH rpada, Ha MOUCK
obxoxa rpada, Ha MOKWCK MyTel B rpadax.
Hcnonb3oBaTh rpadsl MpU pelICHUU
3aja4 U3 anreOpbl, FeOMETPUH, TEOPUU
BEPOATHOCTEH, APYTUX NPEIMETOB

Jloruka

Y TBepKIEHHS U BBICKA3bIBAHMSL.
OTtpuiianue yTBep:KIeHUS,
YCIIOBHBIE YTBEPKAEHUS, OOpaTHbIE
Y PAaBHOCHJIBHBIE YTBEPKICHNUS,
HEO0OXOIUMBIE U JOCTATOUYHbIE
YCJIOBHSI, CBOMCTBA U IIPU3HAKH.
[IpOTHBOIIOI0KHBIE YTBEPKICHMUS,
JI0Ka3aTeNIbCTBA OT IIPOTUBHOIO

N3y4dats BUIIBI yTBEPKIACHAN

Y BBICKa3bIBaHUM.

OcBauBaTh CIOCOOBI TOCTPOEHUS
YCIIOBHBIX YTBEPKJAECHUH, TOKA3aTEIbHbIX
paccyxaeHui, GOpMyJIMPOBKHU TEOPEM,
BBIPAKAIOIINX CBOMCTBA U MPU3HAKH,
METO/Ibl MATEMAaTUYECKUX JOKA3aTEIbCTB

BeposaTHocTs 1 yacToTa
CITy4aifHOTO COOBITHS

Ciy4aitHbIi SKCIEPUMEHT (OIIBIT)
U CllydyaifHOE COOBITHE.
BeposTHOCTh M yacToTa
CIIy4aifHOTO COOBITHSI.

Poiib MasioBEPOSATHBIX

U TIPaKTUYECKU JOCTOBEPHBIX
COOBITHI B IPUPOJIC U B OOIIIECTBE.
[TpakTuueckas pabota

OcBauBaTh NOHATHS: CITy4alHbIN OIBIT
U CiIy4aifHOe COOBITHE, MaJIOBEPOSITHOE
Y TIPAKTUYECKHU JTOCTOBEPHOE COOBITHE.
N3y4aTh 3HAYUNMOCTHh MaJIOBEPOSITHBIX
COOBITHI B IPHPOJIE U 00IIIEeCTBE

Ha Ba)XXHBIX MpUMepax (aBapuH,
HECYACTHBIE CIy4yau, 3allluTa
nepcoHaNbHOM HH(pOpMaIny, Iepeaada
JTAHHBIX ).
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N3yuaThk ponp KI1aCCHUYECKUX
BEPOSATHOCTHBIX MOJIeNeHl (MOHETA,
UrpalibHas KOCTb) B TEOPUU
BEPOSITHOCTEM.

HabmonaTe 1 u3yyaTh 4acTOTY COOBITUI
B [IPOCTBIX KCIEPUMEHTAX, B TOM YHCIIE
C IOMOUIBIO U(PPOBBIX PECYPCOB

[ToBTOpEHUE, 0600IIEHNE, 3) [IpencraBneHue 1aHHBIX. [1oBTOPSITH N3Y4EHHOE U BHICTPAUBATH
CHUCTEMATHU3AIUS 3HAHUIN OnucarenbHas CTATUCTUKA. CHUCTEMY 3HAHUM.
BeposiTHOCTH citydaifHOTO Pemmats 3a7aun Ha mpecTaBlIeHNE
COOBITHSL. Y OTHMCAHWE TaHHBIX C IIOMOIIIBIO
MHo>kecTBa 1 TTOJIMHOKECTBA. M3YYEHHBIX XapaKTEPUCTUK,
DnemeHTs Teopun rpadoB MpeICcTaBIeHrEe UHPOPMaIUU

C OMOIIIbIO TpadoB.

OO6cCyKnaTh TPUMEPHI CITyYaitHBIX
COOBITUH, MAJIOBEPOSITHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CITyYalHBIX COOBITUM, UX
PO B PUPOJIE U KU3HU YEJIOBEKA

OBLIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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8 KJIACC
HazBanue pasnena Konunuectso XapakTepUCTUKA IEATEIBHOCTU
(Temsl) Kypca 4acoB Octostoe conepare oOyyJaronmxcs
[ToBTOpEeHue Kypca 7 Kiacca 3 [IpeacraBieHue 1aHHBIX B BUAE [ToBTOPSTH N3y4YEHHOE U BHICTPAUBATh
TaOJIMI] U JUATPaMM. CUCTEMY 3HAHUHU.
OnucarenpHas CTaTUCTHKA. Pemrate 3agaun Ha IpeicTaBIICHAE
Ciy4aiiHasi ”3MEHUUBOCTb. Y ONMCAHME JTAHHBIX C IOMOILBIO
Cry4aiinble COOBITHSI. V3YUYEHHBIX XapPAKTEPUCTHUK.
BeposATHOCTH 1 4aCTOTBHI. Pemrate 3a1aun Ha npeacTaBiIeHUE
DNeMEHThI TEOPUU MHOXKECTB. IPYNIIMPOBAHHBIX JAHHBIX U OIIUCAHHE
DneMeHThl Teopuu rpadoB CIIy4allHOW N3MEHYHUBOCTH.
Pemate 3a1aum Ha ornpeesieHne YaCcTOThI
CIIy4ailHbIX COOBITUH, OOCYKIeHNE
IPUMEPOB CITyYalHBIX COOBITUM, 33141
Ha OIMCAaHNE MHOKECTB U MPEACTABICHUE
uH(popmaiuu B Buae rpados
MHuoxecTBa 4 MHO0XECTBO U TOJMHOKECTBO. OcBauBaTh NOHITHS: MHOXKECTBO,

[Ipumeps MHOXKECTB

B OKPYKaOIIEM MUPE.
ITepecedenne n 0ObEeTUHEHUE
MHO€ECTB. J{narpammsl Jiisiepa.
HucioBble MHOKECTBA.
[TpuMepsl MHOKECTB U3 alNreOpsl
Y TEOMETPUHU.

IOJIMHOKECTBO, BKIIIOUCHUE,
nepeceueHrue U 00beTMHEHNE MHOYKECTB,
YHCJIOBBIE MHOYKECTBA, YHUCIOBBIE
IIPOMEIKYTKH.

Pemmath 3a1aun ¢ MOMOIIBIO POpMYJT
BKJTIOUCHUSA-UCKITFOUCHHS
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[Iepeuncnenue 351€eMEHTOB
MHOKECTB C TIOMOIIIBIO
OpraHU30BaHHOIO Mepedopa

U nipaBuiia yMHOKeHus. Dopmyna
BKJIFOUCHUSI-UCKITIOUCHUS

BepoaTHOCTH CilydaiiHOTO 4 DneMeHTapHbIe COOBITHS. OcBauBarh NOHATHUSA: DJIEMEHTAPHOE

COOBITHS BeposiTHOCTH Ciy4ailHbIX COOBITUNA. | COOBITHE, CTy4yallHOE COOBITHE KaK
OnbITHI ¢ PABHOBO3MOKHBIMU COBOKYITHOCTb OJIarONpUsTCTBYIOIINX
3JIeMEHTAPHBIMU COOBITUSIMHU. 3JIEeMEHTAPHBIX COOBITUN,
CrnyyaitHbiii BEIOOD. PABHOBO3MOXHBIE 2JIEMEHTapHbIE
[IpakTruueckas padbota COOBITHSI.

Pemate 3a1aumn Ha BeIUKCIIEHNE
BEPOSTHOCTEU COOBITHI

I10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITHH CITy4aifHOTO OTBITA.

Pematp 3a1aun Ha BEIYMCIIEHHE
BEPOSTHOCTEH COOBITHIA B OIIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHCJIE C TOMOIIHIO
KOMIIBIOTEPA.

[IpoBOAUTE M U3yYaTh OIBITHI

C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHCIIE

C HCIIOJIb30BAHUEM MOHET, UTPAJTBHBIX
KOCTEU U JPYTUX MOJIEJIEN B XOHE
MPaKTUYECKON padOThI
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OnucaresibHas CTAaTUCTHKA.
PacceuBanue maHHBIX

N3mepenue paccemBaHus
YUCJI0BOTO Maccusa. Jlucnepcus

Y CTaHAAPTHOE OTKJIOHEHUE
quciioBoro Habopa. CpoiicTBa
JUCIIEPCUH U CTAaHJIAPTHOTO
OTKJIOHEHHUSI.

JlnarpamMMBbl pacCEMBaHUS ABYX
HaOIr01aeMbIX BeIUUnH. JInHeiiHas
CBsI3b Ha JarpaMMe pacceuBaHUsI.
[IpakTruueckas pabora

OcBauBath NOHATHUS: JUCTIEPCUS

U CTaHJapTHOE OTKJIIOHEHUE,
MCIIOJIb30BaTh ATU XapaKTEPUCTUKHU
JUTSL OTIMCAHUS PACCEUBAHUS JTAHHBIX.
BrigBurats runote3sl 00 OTCYTCTBUU
WJIM HAJUYUU CBSI3U M0 JUarpammam
paccerBaHusL.

Ctpouthb quarpaMMbl pacceruBaHUs

10 UMEIOIIUMCS TaHHBIM, B TOM YHCJIC
C TOMOIIIBIO IU(POBBIX PECYPCOB

BBeznenue B Teopuro rpados

HepeBo. JlepeBo ciaydailHOTo
skcriepumenTa. CBoicTBa
JIEPEBHEB: €IMHCTBEHHOCTH MMYTH,
CBSI3b MEXIY YHCIIOM BEPIITHH

u ynciom peodep. [lonstue

o riockux rpadax. Pemenue 3anau
C TIOMOIIBIO JIEPEBHEB

OcBauBath NOHSTUS: IEPEBO Kak rpad
0e3 1uKJIa, BUCsAYas BepIInHa (JIUCT),
BETBb JIEPEBA, ITYTh B IEPEBE, TUAMETP
NepeBa.

N3yuate cBoOMCTBA AepeBa:
CYILIECTBOBAHUE BUCSYEN BEPIINHBI,
€AMHCTBEHHOCTbH ITyTH MEXY JBYMSI
BEPIIMHAMHU, CBA3b MEK]y YHCIOM
BEPIIMH U YUCIIOM pedep.

Pematp 3anaun Ha nouck

Y TIEPEUNCIIEHUE ITYTEN B JI€PEBE,
oTpe/ielIeHUE YUCIa BEPIINH WU pedep
B JIepeBe, CBOMCTRA IJIOCKUX I'padoB

Jloruka

Jlornueckue coro3bl «M» u « JIN».
CBsi3b MEXKy JIOTUYECKUMU

N3ydats MeTOABI U CTPYKTYPY
MAaTEeMaTUYECKUX YTBEPKICHNUM,
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COI03aMH M OTICPAITHSIMHU
HaJl MHOYXKCCTBaMH.
Hcnonb30BaHME IOTHYECKUX
COI030B B ayreOpe

COZIEPIKAIINX JJOTUYECKUE COIO3BI.
OcBauBaTth UCIOIB30BAHUE JIOTHUECKUX
COI030B IIPU NOCTPOECHUH CUCTEM

Y COBOKYITHOCTEN YPaBHECHUU

Y HEPABEHCTBO OT IMTPOTUBHOTO

Onepaunu HaJ CTy4YaiiHBIMU
coObITusiMU. CliosKeHHE
BEPOATHOCTEMN

Crnyuaiinbie COOBITHS Kak
MHOK€ECTBA JJIEMEHTAPHBIX
COOBITHUH.

[IpoTuBOIOI0KHBIE COOBITHUS.
Onepauuu HaJ COOBITUSMH.
dopMyia CII0)KEHUS BEPOATHOCTEN

OcBauBarh NOHATHUSA: B3aUMHO
IIPOTUBOIIOJIOKHBIE COOBITHS, OTIEpaLIUU
HaJ COOBITUSIMH, OOBCTUHCHUE

U MIePEeCEUCHHUE COOBITUI, COBMECTHBIC

Y HECOBMECTHBIE COOBITHS.

N3y4dars TeOpEMBI O BEPOSTHOCTU
00BeAMHEHUS IBYX COOBITHI ((hOpMyIIbI
CJIOKEHUS BEPOSITHOCTEH).

Pemrats 3a1a4m, B TOM YKCIie TEKCTOBBIE,
Ha BBIYUCIICHHUE BEPOATHOCTEH
00beIMHEHNS U TIEPECEUCHUS COOBITHIA
C IIOMOIIIBIO YUCIIOBOU IIPSIMOM,
auarpamm Ditnepa

Y cii0BHasE BEPOSTHOCTb,
YMHOKEHUE BEPOATHOCTEH,
HE3aBUCUMBIE COOBITHS

[IpaBuio ymMmHOXeHUSA
BEPOSITHOCTEH. Y CIIOBHAS
BEPOSATHOCTb.
[Ipencrasienue cay4aiiHOTO
AKCIIEpUMEHTA B BU/IE JIEPEBA.
He3zaBucumeie coOBITHS

OcBauBaTh NOHATHS: TIPABUIIO
YMHOKEHUS BEPOSITHOCTEM, YCIIOBHAS
BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
JIEPEBO CIIYYaNHOTO OIIbITA.

Pemars 3aaun Ha onpenieneHue

Y CBOICTBA HE3aBUCUMBIX COOBITHH.
Pemate 3a1aun Ha TOKMCK BEPOATHOCTEN
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C UCIIOJIB30OBAHUCM ACPCBA CHy‘—I&fIHOFO
OIIbITa

[ToBTOpEHUE, 0000IIEHKE, 3) PaccenBanue JaHHBIX B YHCIIOBBIX [ToBTOPSTH N3y4EHHOE U BHICTPAUBATh
CUCTEMAaTU3alMs 3HAHUN maccuBax. Onepanuun CUCTEMY 3HaHUH.
Ha/l MHO>KECTBaMHU U COOBITUSIMHU. Pemats 3aaun Ha mpeicTaBlIeHNE
BeposiTHOCTB citydaitHOTO Y OIMCAHUE JIAHHBIX C IIOMOILIBIO
coObITuA. CII0KEHHE U YMHOKEHUE | M3YyYCHHBIX XapaKTEPUCTHK.
BEPOSITHOCTEH. Pemats 3amaun ¢ mpuMeneHnneM rpados.
JlepeBbs U TIIOCKHUE Tpadbl Pematsb 3a1aun Ha HaXOXKACHUE
BEPOSITHOCTH CITyYaHOTO COOBITHUS
10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITHUH.
Pemath 3a1aun Ha HAXOXKJICHUE
BEPOSTHOCTEU 0OBEAUHEHUS
¥ TIepeceueHust COOBITHH, B TOM YHCTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM
rpaduueckux nmpeacTaBIeHUN
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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9 KJIACC
Hazpanue paznena Konuuectso XapakTepucTUKa IS TeIbHOCTU
(Temsl) Kypca 4acoB Octostoe conepare 00yJaromuxcs
[ToBTOpenue kypca 8 kmacca [IpencraBieHue JaHHBIX. [ToBTOpATH U3YyUEHHOE U BHICTPAUBaTh
OnucartenbHask CTATUCTHKA. CHUCTEMY 3HAHUM.
Omneparu HaJ| COOBITUSIMU. Pemate 3a1aun Ha IpeicTaBlIeHNE
HesaBucumocTts coOBITHI. Y OIIUCAHUE JIAHHBIX.
HepeBbs u iockue rpad Pemate 3a1aun Ha HAXOXKICHUE
BEPOSITHOCTEN 00bETMHEHNUS
U TIepeceyeHust COObITUM, B TOM YHUCJTIE
HE3aBUCHMBIX C UCIIOJIb30BaHUEM
rpaduuecKux MpeACTaBICHUN U JepeBa
CIIy4alHOIO OMbITa
DneMeHTbl KOMOMHATOPUKHU 6 KomOunaropHoe mpaBuiio OcBauBaTh NOHSTHS: KOMOMHATOPHOE

yMHO)eHus. [ lepectanoBKM

u (akTopual.

YHuciio coueTaHuii U TPEyroJIbHUK
[Tackans. CBoiicTBa uncen
couerannii. bunom Herotona.
Pemenue 3agau ¢ ucnonab30BaHUEM
KOMOMHATOPUKHU

IIPaBUJIO YMHOXKEHUS, YIIOPSAOUYECHHAs
napa, Tpolika 00bEKTOB, IEPECTAHOBKA,
(dakTopuan yucia, CoueTaHUE YUCIIO
coYeTaHui, TpeyrojabHuK [lackans.
Pemrars 3aaun Ha nepeuyuncieHne
KOMOMHALIUN, KOJTHMYECTBA AJIEMEHTAPHbBIX
CcOOBITUH, HAXO0XKICHUE BEPOSATHOCTEN
COOBITHH C MPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCIIE

C UCIIOJIb30BAHUEM TPEYTOJIbHUKA
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[Tackass.

Pematp 3aaun Ha MpUMEHEHHE YnCIa
codeTaHui B ajireope (COKpalieHHoe
yMHOXeHue, 0nHoM HproToHa)

['eomerpuueckas
BEPOSITHOCTh

['eoMerpuueckast BEpOSITHOCTb.
Crny4daiiHblii BBIOOpP TOUKU

U3 (Uryphl Ha MIOCKOCTH,

13 OTPE3Ka, U3 YT OKPYKHOCTU

OcBanBaTh NOHATHE TEOMETPUIECKON
BEPOSTHOCTH.

Pemrate 3a1aun Ha HaXOXKACHHE
BEPOSITHOCTEN B OMBITAX, IPEICTABUMBIX
KaK BbIOOp TOYEK U3 (PUTYpHI

Ha IUIOCKOCTH (MHOTOYTOJIbHUKA, KPYTa),
U3 OTPE3KA WU AYTH OKPY>KHOCTH,

U3 YHCIIOBOTO MPOMEXKYTKA

Hcnertanus bepuymm

HcnbiTanus. Ycenex u Heynayva.
Cepust CIIBITAaHHI A0 TIEPBOTO
ycnexa.

Cepus ucnpitanui bepnysm.
BeposiTHoCTH cOOBITHH B cepun
ucnslTanui bepHym.
CnyyaitHbli BBIOOP U3 KOHEYHOTO
MHOECTBA

OcBauBarh NOHATHUSA: UCIIBITAHUE,
3JIEMEHTAPHOE COOBITUE B UCTIBITAHUU
(ycmex u HeyJaua), cepusi UCTIBITAHUM,
HACTYIUICHHUE TIEPBOTO ycrexa (Heyaaun),
cepus ucnblTaHui bepryiuim.

Pematp 3agaum Ha HaxOXKIAEHUE
BEPOSITHOCTEH COOBITUI B CEPUU
VCTIBITAHUH 10 TIEPBOTO YCIIEXA.
Pemate 3agaun Ha HaXOXJICHUE
BEPOSTHOCTEH COOBITHI

B CEpPUU UCIIBITAHUN bepHyIuu,

B TOM YHKCJI€ C TOMOIIbIO IIU(POBBIX

pecypcoB
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Cnyvaiinas BeMyuHa

Crnyyaiinas BeMuuHa

U pacrpeeieHle BEpOITHOCTEN.
[IprmMeps! caydalHbIX BEJIMYMH.
Baknble pacnipeiesieHus — Yiciio
MOTIBITOK B CEPUU UCTIBITAHUN

710 TIEPBOr0 yCIeXa U YUCIIO0
YCIIEXOB B CEpUH UCITBITAHUN
bepnynnu (reomerpuueckoe

1 OMHOMHUAJILHOE PaCIpe/ICIICHNS)

OcBauBaTh NOHATHS: CITydaiiHas
BEJINYVHA, 3HAYCHUE CITy4YalHOU
BEJINYMHBI, PACIIPEACIICHUE
BEPOSITHOCTEM.

N3y4dars, B TOM 4HCIIE€ C TOMOIIBIO
U(POBBIX PECYPCOB, U 0OCYKIATh
MPUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX
CIIy4ailHbIX BEJIMYMH (B TOM YHUCIIE POCT
Y BEC YEJIOBEKA, YHCIEHHOCTh HACEJICHNUS,
CTOMMOCTbH TOBapOB U YCIIYT), CIIy4ailHbIX
BEJINYWH, CBSI3aHHBIX C U3YYECHHBIMU
CIIy4allHBIMHM ONbITAMHU

HucnoBbie XapaKTEPUCTUKHU
CJIIy4alHBIX BEJIMYNH

MareMaTu4yeckoe 0KUJaHNE
CIIy4alHOW BEJIUYUHBL.
PU3NYECKUN CMBICTT
MAaTEMaTHYECKOTO OKUIAHUS.
[Ipumeps! ucnonp30BaHus
MAaTeMaTH4YECKOT0 OKUIAHUS.
Jlucriepcust 1 cTaHAapTHOE
OTKJIOHEHUE CIIy4alHON BEJIUYMHBI.
CBolicTBa MATEMATUYECKOTO
0KUJaHUS U JUCIIEPCUMU.
MaremaTndeckoe OKUIaHue
U TACTIEPCUS U3YUYECHHBIX
pacrnpeaeneHuin

OcBauBaTh NOHATHS: MATEMATHYECKOE
0KUJIaHHUE CIyYaHON BEJIMYUHBI,
JTACTIEPCUA U CTAHIAPTHOE OTKIIOHCHUE
CIIy4aiiHOW BEJITUYUHBI.

Pemate 3a1aun Ha BBIYUCIICHUE
MaTEMATHYECKOT0 OKUIAHUS

Y IUCTIEPCUU JUCKPETHOU CIyYaUHOU
BEJIMYUHBI 110 33JaHHOMY
pacnpeneneHuio, B TOM YHCIIE 3a/1a4,
CBSI3aHHBIX CO CTPAXOBAHUEM

U JIOTEPESIMHU.

3HAKOMHTBCS C MATEMATUYECKUM
0KUJAHUEM U JUCTIEPCUENH HEKOTOPBIX
pacnpeneneHuii, B TOM YUCIIe
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pacnpeaeneHus CIy4anHOW BETUYUHBI
«UYHCIIO YCTIEXOB» B CEPUU UCTIBITAHUIA
bepnymm

3aK0H OOJIBIIINX YHCEIT

HepagenctBo UeObleBa. 3akoH
OOJIBIITX YMCEI.
MareMaTn4ecKre OCHOBAHHUS
U3MEPEHUS BEPOSITHOCTCH.

Pounp 1 3HaUYeHME 3aK0HA OOIBIINX
9JHuCeN B HAyKe, B PUPOJIC

1 00IIECTBE, B TOM YHCJIE

B COIIMOJIOTHYECKHUX
00CJIeIOBAaHUSX U B U3MEPEHUSIX

N3yuaTp 4acToTy COOBITHA

B MOBTOPSIFOUIUXCS CITy4alHBIX OTBITaX
KakK CJIy4ailHyIO BEJIMYUHY.
3HAKOMUTHCS 3aKOHOM OOJIBIIIUX YUCE
KaK MaTeMaTUYECKUM BhIPOKCHUE
CTaTUCTHUYECKON YCTOMYUBOCTH YaCTOT
Y CPEJIHUX 3HAUYCHUMU.

Pemate 3amaun Ha u3MEpeHne
BEPOSTHOCTEH C MOMOIIBIO YaCTOT.
OO6cyxaaTh poib 3aKOHA OOJIBIIIUX YHUCEIT
B 000CHOBAaHMU YAaCTOTHOTO METOJIa
U3MEPEHUS BEPOATHOCTEM, B IPUPO/IE
U B 00II1ECTBE

[ToBTOpEeHue, 06001ICHME,
cUcTeMaTH3aus 3HaHUU

BepostHOCTH CcityyaliHBIX
COOBITHIA.

DneMeHTbl KOMOMHATOPUKH.
Cepus ucnibiTannii bepHyim.
CiyyaiiHble BEJIMYUHBI

Y pacupeacieHusl.

YucnoBble XapaKTEPUCTHKU
CIIy4alHBIX BEJIMYUH. 3aKOH
OOJIBIINX YKCeN

[1oBTOPATH N3YYEHHOE U BEICTPANBATh
CHUCTEMY 3HAHUM.

Pemars 3agaun Ha HaXOXKICHHE
BEPOSITHOCTEN B CEPUSIX
HE3aBUCUMBIX HCIIBITAHUH,

B TOM YHCJIE C IOMOILBIO
KOMOWHATOPHBIX ()aKTOB ¥ (POPMYII.
Pemrate 3a1aun Ha onpezneseHue
CBOWCTB PACHPENEIICHNN,
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HAXO0XKJIECHUE MAaTEMaTUYECKUX
0KMJIaHUM U TUCTIEPCUIN N3YyUECHHBIX
pacupeaeIcHui.

OO6cyx1ath posib 3aKOHA OOJIBIINX YUCEI
B HayKe, B IPUPOJE U B OOLIECTBE

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34

101




		2025-08-29T14:20:39+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 3




