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HOACHUTEJBHASA 3AIINCKA

Mooynv «Ancebpay

Anrebpa sBISETCS OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO  OOIIETO
oOpa3oBaHUs: OHa OOECIEYMBAECT U3YUYECHHE APYTHX IHUCLUIUIMH KaK €CTECTBEHHO-
HAy4yHOTrO, TaK W TyMAaHUTapHOIO IIMKJIOB, €€ OCBOEHHUE HEOOXOAUMO MJis
POJI0JKEHUsT 00pa30BaHus U JJid OBCEAHEBHOM ku3HU. PazButue y oOyuarommxcs
HAy4YHBIX TMPEACTABICHUM O MPOUCXOXKIECHUH U CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnocode OTpa)KeHUs MaTeMAaTUYECKOW HAYKOU SIBIEHHUI U MPOLIECCOB B
MpHUPOJIe U OOIIECTBE, POJIU MATEMATUYECKOTO MOCIIUPOBAHNS B HAYYHOM TTO3HAHUU
U B MPAKTHKE CHOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAueCTB
MBIIUICHHS, HEOOXOJUMBIX ISl ajJanTallid B COBPEMEHHOM IM(GPOBOM OOIIECTBE.
N3yuenne anreOpsl oOecrnieunBaeT pa3BUTHE YMEHHUS HaAOMIOJaTh, CPaBHUBATh,
HaxXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBINIUICHHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yrBepkaeHud. OcBoeHue Kypca aireOpbl 0OecreyuMBaeT pa3BUTHE JIOTMUECKOTO
MBIIUICHHUS OOYYaIOIIUXCS: OHU UCIOJIB3YIOT JCAYKTUBHBIE W WHIYKTUBHBIC
paccyxieHus, oO0OOIIeHHe W KOHKpPETH3allMio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenue anreOpe MpeArnoyiaraeT 3HAUYUTENbHBIM O00BEM  CaMOCTOATEIILHOU
NESATEIPHOCTH  OOy4YalIIMXCS, TOJTOMY CaMOCTOATENILHOE pEIICHHE  3aad
OOYJarOIIMMHUCS SIBIISIETCS peanu3aluel AesTeIbHOCTHOTO IPUHITUIA O0yUeHHUS.

B cTpykType mporpamMmbl yaeOHOTO Kypca «Anredpa» yriayoaéHHOTO U3ydeHus
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPKATEIbHO-METOIUYECKHe JnuHuM: «Yucna wu
BBIUHCTICHUS», «AnreOpandeckre BBIPAKEHUA», «YPaBHEHHs M HEPABEHCTBAY,
«Dynkum». Kaxnaas u3 aTux cogepkaTeibHO-METOANYECKUX JIMHUN Pa3BUBACTCS Ha
MPOTSDKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C APYTHUMH €T0 JTHHUSMU. B
X0Jle W3Y4YeHHs Kypca OOyYaroImuMcs TPUXOIUTCS JIOTUUECKH PacCyXIaTh,
HCITOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBS3M C 3TUM B IIpOrpamMmy
yyeOHOro Kypca «AnreOpa»  BKIIOYEHbI  HEKOTOPhIE  OCHOBBI  JIOTHKH,
MPE/ICTABJICHHBIE BO BCEX OCHOBHBIX paslieliax MaTeMaTH4eCKOoro oOpa3oBaHUs W
CIOCOOCTBYIOLIME  OBJAJEHUIO  OOY4YalOUIUMHUCS ~ OCHOB  YHHMBEPCAJIbHOTO
Marematudeckoro si3pika. CojepkareabHOM M CTPYKTYPHOH  OCOOEHHOCTBIO
y4eOHOro Kypca «Anredpay sIBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxxanne mmHUH «Yucaa W BBIUKUCICHUS» CIY)KAT OCHOBOW IS
JaJIbHEHIIIET0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOLIUXCS
JIOTUYECKOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aJTOPUTMAMU, a
TaKKe NMPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TTOBCEAHEBHOM
KU3HU. Pa3BuUTHE MOHATHS O 4YMCIEe HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs
CBS3aHO C pAlMOHATHHBIMA W HPPAMUOHAIBHBIMA YHUCIaMH, (OPMHPOBAHUEM



MPEJCTABICHUIN O JIEUCTBUTEILHOM YHUCIE. 3aBEPIICHUE OCBOCHMS YHCIOBOU JIMHUU
OTHECEHO K CpeIHeMY 00I111eMy 00pa30BaHHUIO.

ConepxaHue IByX alire0pandecKux JIMHUN — « AreOpanvecKue BIpaXKEHUs» U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOyUYaIOIIMXCA
MaTEMaTUYECKOro armapara, HEOoOXOIUMOIOo [JIsi pElIeHHs] 3ajJad MaTeMaTUKH,
CMEXXHBIX MPEIMETOB U OKpYXKarolieil peanpHocTd. Ha ypoBHE OCHOBHOTO 00111€T0
o0pa3oBaHusl yUEOHBIA MaTepra IpyHIupyeTcss BOKPYT pallMOHAIbHBIX BBIPAXKECHHIA.
AnreOpa JIEeMOHCTpUPYET 3HAYCHUE MAaTEMaTUKU KakK S3bIKa JUIsl TOCTPOCHUS
MaTeMaTHYECKUX MOJEJEH, ONMHUCAHUs MPOLIECCOB M SIBJICHUW peajpHOro mupa. B
3a/lauyu OOy4eHHs alireOpe BXOMSIT TaKKe JajbHEHIee pa3BUTHE AITOPUTMUUYECKOTO
MBIIUIEHNS, HEOOXOIUMOIro, B YAaCTHOCTH, JJIi OCBOCHMS Kypca HH(OpPMAaTHKH, U
OBJIAJICHUE HAaBBbIKAMHU JENYKTUBHBIX paccyxiaeHuil. IIlpeoOpazoBaHue CUMBOJIBHBIX
dopM CcroCOOCTBYET Pa3BUTHIO BOOOpaXKEHUs, CIIOCOOHOCTENH K MAaTEMaTUYECKOMY
TBOPYECTBY.

Conepxanve (QyHKIHMOHATBLHO-TPAPUUYECKOW JUHUM HAIIEJICHO Ha MOJIyYeHUE
0Oy4aronIMMUCs 3HaHUN O PYHKIHUAX KaK BaKHEHIIEH MaTeMaTUYeCKOM MOJEIH IS
ONMMCAHUS M MCCIEIOBAaHUS PAa3HOOOpPA3HBIX MPOLECCOB W SIBJIEHUW B MPUPOJE U
obmectBe. 3yuenne marepuana crnocoOCTBYET Pa3BUTHIO y O0yUYaIOIMIUXCS YMEHUS
WCIIOJB30BaTh PA3JUYHBIE BBIPA3UTEIbHBIE CPEICTBA S3bIKA MAaTEMaTUKH —
CJIOBECHOT'0, CHMBOJHMYECKOT0, rpauyeckoro, BHOCUT BKJIaJ B (OpMHpPOBAHUE
MIPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH [IUBUIN3ALUU U KYJIbTYPHI.

VYriyOonéHHbI Kypc anreOpbl XapaKTepU3yeTcsi U3YyUeHUEM JOMOTHUTEIBHOTO
TEOPETHUECKOTO armapaTa W CBSI3aHHBIX C HUM METOJIOB pelieHus 3anad. Anredpa
ABIIIETCS SI3BIKOM JJIsL OMHMCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIYXKHUT OCHOBOMU
MaTeMaTUuyeckoro MojaenupoBaHus. Ilpu 3ToM caMu OOBEKTHl MaTeMaTHYECKUX
YMO3aKJIIOUEHU M TMpUHATBIE B anreOpe mpaBuia HUX KOHCTPYUPOBAHUSA
CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHHII OOOCHOBBIBATH M JIOKa3bIBATh CYXIACHMUS,
pa3BUBAIOT MAaTEMaTUYECKYH0 HWHTYUIIMIO, KpAaTKO W HArJISHO PaCKpPBIBAIOT
MEXaHU3M JIOTMYECKUX MOCTPOCHUN M ydaT uUX MpUMEHEeHHuto. Tem caMmbiM anredpa
3aHMMAEeT OJHO M3 BEAYIIMX MECT B (POPMHUPOBAHUU HAYYHO-TEOPETHUYECKOTO
MBIIUICHUS 00YYarOInXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHBIH Kypc
«Anre0Opa», KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3felbl COJACpKaHUS:
«Yucna u  BBIUMCICHUS», «ANTEOpandyecKue BbIpAKEHUS», «YpaBHEHUA U
HEpaBEHCTBa», « DyHKIUNY.

Mooyne «I'eomempusiy
['eomeTpusi Kak OJWH U3 OCHOBHBIX pAa3/eliOB IIKOJbHOM MaTE€MAaTUKH,
UMEIOIIUNA CBOEW 1IN0 OO0ECIeYUTh M3YYEHUE CBOMCTB M pa3sMepoB (QUTYp, HX



OTHOIIICHUH U B3aUMHOE PACIOJIOKEHNE, OMMPAETCS Ha JOTHYECKYIO, JOKAa3aTeIbHYIO
muHuI0. LIeHHOCTh N3y4YeHus: FTEOMETPUH Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs
3aKJIIOYaeTCss B TOM, YTO OOYYalOUIMICS YYUTCS MPOBOAHUTH JIO0Ka3aTeIbHBIC
pPACCyXKJIEHUS, CTPOUTH JIOTHUYECKHUE YMO3AKIIOYEHHs, JOKa3blBaTh HWCTUHHBIC
YTBEP)KJICHUS U CTPOUTH KOHTPIPUMEPHI K JOKHBIM, MIPOBOJIUTH PACCYKACHHUS «OT
MPOTUBHOTO», OTJIWYATh CBOWCTBA OT NPU3HAKOB, (POPMYIHUPOBATH OOpPATHBIC
yrBepxkaeHus. Ocoboe 3HaueHWEe JoKa3aTeNlbHas JIMHUS UMEET Ui YriIyOJIE€HHOTO
U3YYECHUS] MATEMATUKH.

Llenpro M3y4eHUs TEOMETPUM SIBIISIETCS HMCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IpU PEIICHUN KaK MaTeMaTHYECKHX, TaK U MPaKTUUYECKUX 3a]ay, BCTPEUAIOLIUXCS B
peanbHOU ku3HU. OOydarouuiics JOJKEH HAYyUYUThCS ONPEAENATh T€OMETPHUECKYIO
burypy, OmmMCHIBaTh CIOBAMH UYEPTEX WM PUCYHOK, HAWTH IJIOMIAAb 3€MEIHHOTO
y4acTKa, pacCUUTHIBaTh HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO KalOens wiu
TpeOyemble pa3Mepbl rapaxka ajas aBTOMOOWJS. DTOMY COOTBETCTBYET BTOpasd,
BBIUMCIUTENbHAS JIMHUSA B HW3ydyeHWH reomerpuu. [lpm pemenun 3amad
MPAKTUYECKOTO XapakTepa 00yJalOlUICs YIUTCS CTPOUTh MAaTEMaTHUYECKUE MOJIEIH
pEAbHBIX JKU3HEHHBIX CHUTYyallMi{, TPOBOAWTH BBIUMCICHHUS W  OILICHUBATH
a/1eKBaTHOCTh MOJyYEHHOTO pe3yJibTaTa.

Oco6eHHOCTh YUeOHOTO Kypca YriIyOJaE€HHOTO M3YYCHUS T€OMETPUHM COCTOUT B
TOM, 4TO OOYydYarommecss He MPOCTO 3HAKOMSTCS C OMPEACTIEHHBIMU MOHATHSIMH, a
YBEpPEHHO oOBNafeBatoT UMH. CyIIECTBYIOIIHE TEMBI MPOTPaMMBI 0a30BOTO Kypca
reOMETPUU HU3y4aroTcsl Ha Ooliee riIyOOKOM ypOBHE, a 00ydaroluecs mpuooperaroT
YMEHHMsI, TOMOTalIlie HM YBEPEHHO IMPUMEHATh CBOM 3HAHMUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX IIpeIMeTax, Mpex/ie Bcero pusznuke u nHpopMaTuke, a
TaKKe TI0JIb30BATHCS MOTYYEHHBIMU 3HAHUSMU TIPU PEIICHUHU MPAKTHUECKUX 3a/1a4.

CornacHo yueOHOMY IUIaHy B 7—9 kjaccax M3ydaercsl YriiyOnEHHbI ydeOHbIN
kypc «l'eomerpusi», KOTOpBI BKIIOYAE€T CIEAYIOIIME OCHOBHBIE pPa3/eibl
cogepxkanusi:  «Hawama  reomerpum»,  «TpeyrompHukn»,  «OKpPYKHOCTBY,
«Yetbipéxyronpaukm», «llogobuey, «nemMeHTsl TpuroHometpuny», «llmomanm», a
takxe «MeTtoa koopauHaty, «BekTopbl», «[IpeodpazoBaHus MIOCKOCTH.

Mooyne «Bepoamuocmo u cmamucmukay

B coBpemeHHOM 1IH(POBOM MUPE BEPOATHOCTh U CTATUCTHKA MTPHUOOPETAIOT BCE
OOJIBIIIYI0 3HAYMMOCTh KaK C TOYKU 3PCHHS MPAKTHUECKHUX MPUIOKCHHUM, TaK U UX
poiin B 00pa3oBaHHM, HEOOXOJUMOM Ka)XJOMy 4esoBeKy. Bospacraer uwmcio
npodeccuii, mpu OBJIAJIEHUN KOTOPBIMU TpeOyeTcs Xoporias 0a3oBasi IOJTOTOBKA B
o0JyacTu BEPOATHOCTH U CTAaTHCTHUKH, TaKas MOATOTOBKA Ba)KHA MJISI MPOAOJIKEHUS
o0Opa30BaHus U I YCIEIHON MPpodeccuoHaIbHOM Kapbephl.



Kaxx/1p1il 4yenoBeK MOCTOSHHO NMPUHUMAET PELICHHUS] Ha OCHOBE MMEIOLIUXCS Y
HEero JaHHbIX. J1Ji1 000CHOBAaHHOTO MPUHATHS PEUICHHs B YCIOBHUSIX HEIOCTATKA WU
n30bITKa WH(OpMaAIMU HEOOXOIMMO B TOM YHCJIE XOpOmio chHOopMUPOBAHHOE
BEPOSITHOCTHOE M CTaTUCTUYECKOE MBIIUICHHE. JIMEHHO 1O3TOMY BO3HHUKIIA
HEOOXOAUMOCTh (POPMHUPOBATh Yy OOYYAIOIIMXCS (PYHKIMOHAIBHYIO TPaMOTHOCTb,
BKJIIIOYAIOUIYI0 B ce0sl yMEHHWE BOCIHPHUHMMATh M KPUTHYECKH AHAIM3HPOBATH
uH(pOpPMAaIIMIO, TPEACTABICHHYIO B PAa3IMYHBIX (OopMax, MOHUMATh BEPOSITHOCTHBIN
XapaKTEp MHOTUX PEAIBHBIX IIPOLIECCOB U 3aBUCUMOCTEN, IIPOU3BOAUTD MPOCTEHIIINE
BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMH INpHUHIMIAMM cOopa, aHaiu3a U
MIPE/ACTABICHNS JAHHBIX W3 PA3IMYHBIX cpep XKU3HU OOIIecTBA M TOCYAapCTBA
npuoOm@aer oO0ydalluxcss K OOIIECTBEHHBIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKM pPa3BUBAET HABBIKM OpraHM3alMM mepedopa M MoAcuy€éTa Yucia
BAPUAHTOB, B TOM YHCJIE B IPUKIAJAHBIX 3a/adaX. 3HAKOMCTBO C OCHOBaMHU TE€OPHH
rpadoB co3MaET MaTeMaTHUYECKUN (yHIaMeHT AJjid (POPMUPOBAHUS KOMIIETCHLIMHA B
oOnactu MHGOpPMATUKM W UUM(DPOBBIX TexHOJOTWW. IIpW WM3yYyeHUM CTATUCTUKHU U
BEPOSITHOCTH 00OTallaloTCsl MPEACTaBIECHUsI O0YYAIOIINXCS O COBPEMEHHON KapTHHE
MHUpa U METOJIax €ro McclieoBaHus, (OpMHUPYETCS MOHUMAaHUE POJIM CTATUCTUKH Kak
HMCTOYHUKA COLMAJIBHO 3HAYMMOM WHGOpPMAallMd U  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHHS.

B cooTBeTCTBUM € JaHHBIMHU LIEJISIMU B CTPYKTYPE MPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTh M CTAaTUCTHKA» OCHOBHOTO 00IIero oOpa3oBaHUs Ha YyriyOJIEHHOM
YPOBHE  BBIJEIEHBI  CIEIYIOLIME  COJAEPKATEIbHO-METOAUYECKUE  JIMHUU:
«IIpencraBneHne JaHHBIX W ONMCATENbHAs CTAaTUCTUKAa», «BeposTHOCThY,
«2nemMeHTsl KOMOWHATOpUKW», «BBegenue B Teoputo rpadoB», «MHOKECTBAY,
«Jlorukay.

Conepxanne nuHuM «IIpencraBieHue JaHHBIX M OMMCATENBbHASI CTATUCTUKA»
CIIY’KUT OCHOBOH 1si hopMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpMAIIMEn: OT YTCHUS U
MHTEpOpeTalul HHPOpMalUU, MPEACTaBICHHOW B TabMuIax, Ha AuarpamMmax H
rpadukax, A0 cOopa, NPENCTAaBICHUS M aHaldu3a JaHHBIX C HCIOJIb30BAHUEM
CTATUCTHUYECKUX XapaKTEPUCTHUK CPEeIHMX M pacceuBaHus. Paboras ¢ AaHHBIMH,
oOydaroluecsi ydarcs CUMThIBaTh W HHTEPIPETUPOBATH JIaHHBIC, BBIIBUTATD,
apryMEHTUPOBaTh M KPUTHUKOBAaTh IPOCTEUIINE THUIOTE3bl, Pa3MbIIUIATh HaJ
(dakTOopamMu, BBI3BIBAIOIIMMUA HW3MEHUYMBOCTb, W OLICHMBaTh MX BIUSHUE Ha
paccMaTpUBaEMBbIE BEJIMYHUHBI U IIPOLECCHI.

NHTYynTHBHOE NpPENCTABICHUE O CIy4alHOM HW3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN U TEHICHIMN CTAHOBUTCS MOTUBUPYIOLIEN OCHOBOM ISl U3yYEHHUS
TEOpPHH BEpPOSTHOCTEH. bonblloe 3HaYeHUWE HMMEIT NPAKTUYECKUE 3a7aHusl, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJCIISIMH.



[lonsiTe BEpPOSTHOCTH BBOJUTCS Kak Mepa MpaBAONOA0OHs CIy4ailHOTO
coOpiTusa. Ilpun wm3ydeHumnm ydyeOHOro Kypca OOydaloIIUecs 3HAKOMSATCA C
MIPOCTEUITMMU METOJaMHU BBIYHCIICHHUSI BEPOATHOCTEH B CIyYalHBIX DKCIEPUMEHTaX
C PaBHOBO3MOXXHBIMU 3JIEMEHTApPHBIMU HCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U peliaTh 0ojiee ClIokKHbIC 3a/1aun. B yueOHbIN Kypc BXOISAT
HayaJbHBIC TPEICTABICHUS O CIy4alHBIX BEIMYMHAX © WX  YHUCJIOBBIX
XapaKTepUCTHKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYalOIIMXCSA C
MHO>XECTBAMU W OCHOBHBIMHM ONEpalUsIMH HaJ MHOXXECTBaAMH, paccMaTpHUBAIOTCA
MpUMEpPHI MPUMEHEHUSI TPAPOB U 2JIEMEHTOB TEOPUU MHOXKECTB JJIA PEIICHUs 3a]1ad,
a TaK)Ke MCIOJIb30BaHMS B APYTHX MaTEMAaTHYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

Ha usyuyenue yuebHOro xypca «Anredpa» orsoautcs 408 yacoB: B 7 Kjacce —
136 yacos (4 yaca B Heneno), B 8 kiacce — 136 yacoB (4 yaca B Hezeno), B 9 kiacce
— 136 gacoB (4 yaca B HEJIEINIO).

Ha uzyuenue yuebHoro kypca «I'eomerpus» orBoautcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 gaca B Henenmo), B 8 kinacce — 102 gaca (3 gaca B Hezemnr0), B 9 kitacce
— 102 gaca (3 gaca B HeIEMIO).

Ha wusyuenue ydeOHOrOo Kypca «BeposiTHOCTh M CTaTHUCTHKa» OTBoaHTCsS 102
yaca: B 7 kiacce — 34 gaca (1 gac B Heznento), B 8 kiacce — 34 yaca (1 yac B Hefenio),
B 9 knacce — 34 yaca (1 gac B HeAemIO).



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOITPAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIEIO
OBPA30OBAHUIA

COILEPKXAHUE OBYUYEHUASA

Mooynv «Ancebpay
7 KIIACC

Yucsia 1 BBIYUCJICHUA

Panmonanpupie uncna. CpaBHEHHE, YIOPSJAOYMBAHME U apU(PMETHUYECKUE
JNEUCTBUS C PAlMOHAIBHBIMU YHCIaMU. YucaoBas mpsiMasi, MOJyJIb YUCIA.

CreneHb ¢ HATypalibHBIM IIOKa3aTeleM M €€ CBOWMCTBA. 3amuCh YHCla B
JNECSITUYHOM MO3ULUOHHON CUCTEME CUUCIICHUS.

Peiienne TeKCTOBBIX 3a7au apupMeTHYecKUuM crocobom. Perienue 3amgau u3
peabHOM MPAKTUKU HAa YacTH, Ha JIpoOH, Ha MPOIEHTHI, TPUMEHEHUE OTHOIICHUHN U
MPOTIOPLIMI MPU PEIICHUU 3ajay, PElIeHrEe 3ajlad Ha JIB)KEHUE, padoTy, MOKYIIKH,
HAJIOTH.

JemumocTsb 1enbix unces. CBOMCTBA JCIMMOCTH.

IIpocteie u cocraBHble uyucna. YErHele u Heu€THble uwncna. llpusHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku nEeIMMOCTH CYMMBI U
MPOM3BEICHUSA LIEJBIX YACEN MPU PEIICHUHN 33]1a4 C MPAKTUYECKUM COACPKAHUEM.

HaubGonpmuii o0uuii 1enurens U HaMMEHbIEe 00Iee KpaTHOE JIBYX YHCElL.
B3anmno npocteie uncna. Anroputm EBkinaa.

Jenenne ¢ octaTkoM. ApudMeTHIECKUE OTepalliy HaJl OCTaTKaMHu.

AJire0OpanvecKue BbIPaKeHUs!

BripaxkeHne ¢ TepeMEHHBIMU. 3HAUEHUE BBIPAKEHUA C TNEPEMEHHBIMU.
[IpeacraBnenne 3aBUCUMOCTH MEXIAY BETUYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxkaecTBeHHbIE TIPeOOpa3oBaHUsl anTreOpandecKuX BBIPAKECHUN.
Jloka3aTenbCTBO TOXKIECTB.

OnHounensl. OMHOWIECH CTaHIApTHOrO BUAa. CTENEeHb OTHOWICHA.

Muorounensl. MHorowineH craHaapTHoro Buaa. CTeneHb MHOIO4YICHA.
CrnoxeHrie, BBIYMTAHHE, YMHOXXCHHE U JeJieHHMe MHOTrowieHoB. [IpeoOpaszoBanue
LIEJIOTO BBIPAXXECHUSI B MHOTOWIeH. KOpHHU MHOTOUJIEHA.

DopMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl M KBAaApaT Pa3HOCTHU
JIBYX BBIpAXEHUH, KyO CyMMbl MW KyO pa3HOCTHM JABYX BBIpRXEHHUH, pa3HOCTb
KBaJpaTOB JABYX BBIPAXKEHUW, MPOU3BEIICHUE PA3HOCTU U CYMMBI JIBYX BBIPaKECHHIA,
CyMMa M pa3HOCTh KyOOB JBYX BBIPKCHHM.

Pa3znoxenne MHOrouseHa Ha MHOXXHTENIU. BhiHECEHHE 00I1IEro MHOXKHUTENS 32
CKOOKU. MeTo 1 rpynnupoBKHU.



YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue ¢ ogHoi nepemenHo. KopeHnb ypaBHeHus. CBOMCTBa ypaBHEHHI ¢
OJTHOW NEepEMEHHON. PaBHOCUIIBHOCTD ypPABHEHHN. YpaBHEHNE KaK MaTEMaTHYECKas
MOJIEJIb PEAIBHON CUTYAILUH.

JluHerHOE ypaBHEHHME C OJHOM IMEpEeMEHHOW. YHWCIO KOpHEW JMHENHOTrO
ypaBHEHMs. PemeHue TEKCTOBBIX 3aa4 ¢ MOMOIIBIO JIMHEWHBIX YPaBHEHUHU.
JInHelHOe ypaBHEHHE, COEPKALIEE 3HAK MOYJIA.

VYpaBHeHHE C IByMs IE€pEeMEHHBIMU. I'pauk JTMHEHHOTO YpaBHEHHsS C JBYMs
nepeMeHHbIMM. CHCTEMBl JIMHEHMHBIX YpPaBHEHUH C JIBYMs II€PEMEHHBIMH.
I'paduueckuit MeToj pemieHuss CHUCTEMbl JIMHEHMHBIX YpaBHEHUH C JIByMs
IIEpEMEHHBIMHU. PellleHne CHCTEM JIMHEWHBIX YPAaBHEHUW C JBYMs IIE€PEMEHHBIMHU
METOJIOM MOJICTAHOBKH M METOAOM cloxkeHUsA. Crucrema IByX JIMHEMHBIX YPAaBHEHUN
C ABYMs IIEPEMEHHBIMU KaK MOJEIb PEAIbHOW CUTYALUH.

DOyHKUUHA

Koopaunara toukn Ha npsmoi. UnciioBble MPOMEXYyTKH. PaccTrosHue mMexmy
IBYMsI TOYKAMHU KOOPJAMHATHOMN IPSIMOM.

[IpssmMoyrosnbHast cucTteMa KoOOpaMHAT. AOcuucca W OpAMHATA TOYKM Ha
KOOpJIMHATHOUM TMockocTh. [lpumepsl rpadukoB, 3amaHHbIX ¢GopMmyrnamu. UreHue
rpauKoOB pealibHbIX 3aBUCUMOCTEM.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTH MEXIy BenuuuHamu. lloHaTtne ¢yHKUUU.
OyHKIMS KaKk MaTeMaTU4ecKas MOJIeNb peanbHoro npouecca. O0IacTe onpeneaeHus
u obnacte 3HaueHn (QyHkiuu. CrocoObl 3amanus ¢GyHkiuu. ['padux dyHKIMAH.
[lonsTust MakcuMymMa M MHUHMMyMa, BO3pacTaHMs M YObIBaHUS Ha IpUMepax
pEAIbHBIX 3aBUCUMOCTEMN.

JIuneitnas ¢ynkuus, e€ cpoiicTBa. I'papuk nuHeitHOW (yHkIMU. ['paduk
¢byukuum Y = |X|. Kycouno-3a1anabie GyHKINN.
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Yucaa 1 BbIYUCIEHUSA

KBagpatueie kopHU. ApudmeTHUecKnuil KBaJpaTHBI KOPEHb U €ro CBOWCTBA.
[Tonatne wuppammoHanbHOrO yucaa. JelcTBUs € UPPALMOHAIBHBIMU YHUCIIAMMU.
CBoiicTBa NEWCTBUI C MppalMOHAIBbHBIMUA 4dnciiaMi. CpaBHEHHE HMpPpalMOHAIbHBIX
YHCEI.

[IpencraBienuss O pacIIMPEHUSIX  YHUCIOBBIX  MHOXKECTB. MHOXecCTBa
HaTypaJbHBIX, LEbIX, PAlMOHATBHBIX, NEUCTBUTEIbHbIX uncesl. CpaBHEHUE YHUCEl.
YHucnoBbie MPOMEKYTKH.

JevictBus ¢ ocratkamu. OctaTku creneHen. [I[puMeHeHne ocTaTKoB K PELICHUIO
YPABHEHHM B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a]1a4.



Pa3smepsl OOBEKTOB OKpPYXAlOLIEro MHpPA, JIATEIBHOCTh IIPOLECCOB B
okpyxatomeM Mupe. CTaHaapTHBINA BUJT YUCIIA.

AJire0OpanvecKue BbIPaKeHUs!

AnreOpaunveckass npoOb. JlomycTumble 3HA4YeHHS MEPEMEHHBIX B JAPOOHO-
palMOHANBHBIX  BbIpakeHUAX. (OCHOBHOE CBOMCTBO —alireOpanyeckord Japolwu.
CnoxxeHue, BBIYMTAHHWE, YMHOXXEHHE U JIeJICHHE anreOpanyeckux JpoOeil.
Brinenenwne menoit gactu aaredOpanveckou 1poou.

PannonanbHbie BeIpaxeHus. TOXIeCTBEHHbIE MPe0oOpa30BaHUs PAIIMOHATBHBIX
BBIPAKCHU M.

JlomycTuMBbIE  3HAYEHMs  IIEPEMEHHBIX B BBIPAXEHUAX, COACPKALLIMX
apupMeTuyecKue  KBaJpaTHble  KOpHHU. ToxAecTBEHHblE  IMpeoOpa30BaHUs
BBIPAXKEHHI, COAepKAINX apu(hMETUUECKHIE KBAaIpaTHbIE KOPHHU.

CreneHsp C 1eNbIM MOKa3aTeneM u e€ cpoiicTBa. [IpeobpazoBanue BbIpaKeHUI,
COJIEPIKAILUX CTEIICHH.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyina KOpHEW KBagpaTHOTO YpPaBHEHUS.
KonnyecTtBO AEHCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHHus. Teopema Buera.
VYpaBHEHUS, CBOIUMBIE K JIMHEWUHBIM YPaBHEHUSM WM K KBaJAPATHBIM YPaBHEHUSM.
KBagpaTtHoe ypaBHeHHME C mnapaMeTpoM. PelleHue TEeKCTOBBIX 3aay C IOMOLIBIO
KBaJpaTHBIX YPaBHECHU.

JlpoOHO-palnmoHaibHble  ypaBHeHUs.  PemieHue  apoOHO-panmoHaIbHBIX
ypaBHeHUH. PelieHne TEKCTOBBIX 3a7ad C MOMOUIbIO JIPOOHO-pAllMOHATIBHBIX
ypaBHeHUH. ['padrueckast HHTEpIIpeTaIus ypaBHEHHH ¢ IByMs ITE€pPEMEHHBIMHU.

Uucnossie HepaBeHCTBa. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue n HecTporue HepaBeHCTBa. CIOKEHUE U
YMHOXXEHHE YHCIOBBIX HepaBeHCTB. OIlICHMBAaHWE 3HAYCHUS  BBIPAXKCHUS.
JIoKa3aTeabCTBO HEPABEHCTB.

[TonsiTHE O pelIeHNH HEPABEHCTBA C OJJTHOW MEPEMEHHOM. MHOKECTBO pELICHUN
HEpaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeHOEe HEPaBEHCTBO C OJHOM IIEPEMEHHOM M MHOXKECTBA €ro PELICHUM.
Peuienne nMHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. CUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON. PelieHue TEeKCTOBBIX 3a1ad C
MMOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKUNHA

OO6nactb omnpezelieHds U MHOXECTBO 3HaueHui PyHkiuu. CriocoObl 3aqaHus
byukuii. I'papuk pynkuun. Yrenue cBoiictB GyHkiuu no e€ rpaduxy. [Ipumepst
rpadukoB QyHKUINN, OTpa)KAIOIIUX PEANIbHBIE MPOLIECCHI.

Jluneitnas ¢Qyukous. DyHKIUM, ONMUCHIBAIOIINE TMPSMYI0O ©  OOpaTHYIO
POIMOPLIMOHANIbHBIE 3aBUCUMOCTHU, UX TPapUKH.



Oyukmun Y = kx, y = kx + b, y = k/X, y = X3, y = VX, ¥ = |X| u ux cBoiicTBa.
Kycouno-3anannbie GyHKITHN.
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Yuciaa 1 BBIYUCTCHUSA

Kopens n-ii crenienu u ero cBoiictBa. CTeNeHb ¢ pallMOHAIbHBIM ITOKA3aTEIEM U
e€ CBOMCTBA.

AJredOpanyeckue BbIpaKeHUs

ToxxnecTBeHHbIE TPeoOpa30BaHUs BBIPAXKEHUN, COAEpPNKAUIMX KOPEHb N-i
cTeneHu. ToXJAecTBEHHbIE NpeoOpa3oBaHMs BBIPAKEHUMN, COJEpPIKAIIUX CTENEHb C
paLOHAIIBHBIM [10KA3aTEIIEM.

KBampatueii Tpéxwien. KopHu kBagpatHoro TtpéxuneHa. Pazmoxenue
KBaJIpaTHOTO TPEXUICHA HA JINHEMHBIE MHOKUTEIH.

YpaBHeHMs U HEPABEHCTBA

bukBaaparasle ypaBHeHudA. [Ipumepsl nIpUMEHEHM METOLOB PaBHOCWIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOH, Ipaduueckoro Meroja IpU PpPEUIeHUU
ypaBHEHHM 3-i1 U 4-i1 CTEIEHEN.

Pewenne qpoOHO-palMoOHAIbHBIX YPaBHEHUM.

Pemenne cucrem ypaBHEHUH C JAByMs NEPEMEHHBIMU. PelieHue mpoCcTenImx
CUCTEM HEJIMHEHHBIX ypaBHEHUW C JBYyMsl TepeMeHHbIMU. ['paduueckuii meTon
pPELIEHUS] CUCTEMBI HEJTMHENHBIX YPABHEHHI € ABYyMs NepeMeHHbIMHA. CHctema IByX
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTYaLlNH.

UucnoBele HEpaBeHCTBA. PelieHHe JIMHEWMHBIX HEpPAaBEHCTB. Jloka3aTenbCTBO
HEpPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM IepeMeHHOM. PemeHne KBaapaTHbIX
HEpaBEHCTB rpa)uyecKUM METOJOM M METOJIOM UHTEpBaJIOB. MeTo/1 MHTEPBAJIOB JJIs
palMoOHaNIbHBIX HepaBeHCTB. IIpocTeiime HepaBeHCTBa C TapaMeTPOM.

Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctso ¢ nBymMsa nepeMeHHbIMU. Pemienue HepaBeHCTBa € JAByMSA
nepeMeHHbIMU. CHCTEMbI HEPABEHCTB C IByMsl epeMeHHbIMU. ['paduueckuii MeTton
pELIEHNs CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DyHKUNHA

OyHKIMS. CaoiicTBa (byHKITHIA: HYJIU byHKIMH, [IPOMEKYTKHU
3HAKOIOCTOSIHCTBA (DYHKIIUH, TPOMEXKYTKH BO3pAacTaHUS U YOBIBaHMS (PYHKIIHH,
4YETHBIC U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee M HAUMEHbIIee 3HaUeHUs (QYHKIUH.

KBampatnunas ¢yHkuus u e€ cBoicTBa. Mcmonp30oBaHME  CBOMCTB
KBaJpaTUYHOW (yHKUMHU NSl perieHus 3aaad. [loctpoenue rpaduka KBaapaTUUHON
¢byukiun. Ilonoxxenue rpaduka KBagpaTUYHOW (YHKIUH B 3aBHCHUMOCTH OT €&



kodbdummentos. paduxy ynximii y =ax2, y = a(x — m)°>u y = a(x — m)® +n.
[TocTpoenue rpadukoB GyHKIIHIA ¢ TOMOIIBIO TIPEOOPa30BaAHUM.

Hpobno-nuueitnas pynkuus. cciaenoBanue QyHKIMA.

®yrkuua Y = X' ¢ HaTypaJabHBIM TIOKa3aTeneM N 1 eé rpaduk.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOIPEeCCHHU

[lonsiTne umcnoBoil mocnenoBaTenbHOCTH. KoHeuHble ©  OGECKOHEUHBIE
MIOCJIEI0BATEIbHOCTH. OrpannyeHHas NOCJIEIOBATEIBHOCTb. MOHOTOHHO
Bo3pactaomas  (yObIBaromiasi) — mocienoBaTesNbHOCTb.  CrnocoObl  3ajaHus
[IOCJIEI0BATEIbHOCTH: OMUCATENbHBIA, TAaOIMYHBIA, C NOMOMIbIO (OpMYJBl N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reoMmerpuyeckas nporpeccud. CBOICTBA  YICHOB
apu(pMEeTUYecKOl U TreoMeTpudeckoil mporpeccuil. @opMmynsl N-ro  4ieHa
apudmeTnyeckoil U reoMeTpuueckoil mnporpeccuil. @opmyabl CyMMBbI HEPBBIX N
YJICHOB apu(METUYECKOW M T€OMETPUYECKOW Mporpeccuid. 3ajaud Ha MPOLEHTHI,
OaHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpeacraBieHre O CXOAUMOCTH MOCIEAOBATEIBHOCTH, O CYMMHPOBaHUU
O0ECKOHEYHO yOBIBAOIIEH FT€OMETPUYECKON TPOTPECCHH.

Meton maremaTnueckor HHAYKUUH. [IpocTenme npumMepsl.

Mooyne «I'eomempusiy
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Hauana reomerpuu

Hctopus BO3HUKHOBEHHs M pa3BUTUA TreomMeTpuu. HavanbHble NOHATHA
reomerpun. Touka, mnpsmas, OTpe3ok, ayd. llonstue o0 akcuome, Teopeme,
JIOKa3aTEIbCTBE, ONPEAECTICHUN.

B3auMHOe pacnonoxeHne TO4YeK Ha mpsamou. M3mepeHue MIMHBI OTpe3Ka,
PacCTOSHUE MEXAY TOUYKAMMU.

[Tonynnockocte u  yroa. Bwuasl yrinos. HM3mepeHue BEIWYHMH — YIJIOB.
BeptukanbHble 1 cMexHbIE yriibl. [lapamienbHble M NEPIIEHINUKYJIPHBIE HPSIMBIE.
PaccrositHre ot Touku 10 psiMoii. buccekrpuca yria.

Jlomanas. Buaper nomanbeix. JlnunHa nomanoi. MuoroyronsHuku. Ilepumerp
MHOTOYTOJIbHUKA. [IOHSTHE O BBITYKIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TMpEACTaBICHUS O pPaBEHCTBE (UIyp, HUX PaACHOJOXKECHHH,
CUMMETPHH.

IIpocrenmue noctpoenuss. MHCTpyMEHTHI 111 U3BMEPEHUM M IOCTPOCHHUM.

TpeyrojabHuKkH



Buapsl TpeyrosbHHUKOB: OCTPOYIOJIBHBIE, IPSMOYTOJIBHBIE, TYIIOYTOJIBHBIE,
paBHOOEJpEHHBIE, paBHOCTOpOHHHE. Menauana, OuCCEKTpHca U  BBICOTA
TPEYTOJIbHHKA.

PaBenctBo TpeyronbHukoB. IlepBblii W BTOpOW NPU3HAKA PABCHCTBA
TPEYrojJbHUKOB. PaBHOOEnpeHHBbIE TpPEYyroJbHUKM U UX cBoiicTBa. Ilpu3Hax
paBHOOEIPEHHOTO TPEYroJMbHUKA. TpeTuit Mpru3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUsT MEXAY CTOpPOHAMU M YIVIaMH TpeyroibHuka. HepaBeHcTBO
TpeyroyibHUKa. HepaBeHCTBO O JUIMHE JIOMaHOM.

Cummetrpuunblie ¢urypsl. OCHOBHBIE CBOMCTBA OceBOM cummerpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOLLEM MUPE.

HapasuiensHbie npsaMbie. CymMMa yrijioB MHOIOYIOJIbHUKA

[TapannenbHOCTh MPSAMBIX, UICTOPUUYECKHUE CBEICHHS O MOCTyJIaTe EBKIMIa U O
ponu JIo6aueBCKOro B OTKPBITUM HEEBKJIMI0BOM reomerpuu. CBOMCTBA U MPU3HAKU
napajuienbHelx  npsAMbiX. Cymma  yIiloB  TpeyrojabHUKa. BHemHue  yrisl
TpeyroiapHuKa. CyMma BHYTPEHHHMX YIJIOB MHOTOYTOJBHHKAa M CyMMa BHEIIHHX
YIJIOB BBIITYKJIOTO MHOTOYTOJIBHHKA.

IIpsimoyroJjibHbIe TPEYrOJIbLHUKH

IIpr3Haku paBeHCTBA NPAMOYTOJBHBIX TPEYrOJbHUKOB. llepnengukynsap u
HakJIOHHas. CBOMCTBO MeAMaHbl NPSIMOYIOJBHOIO TPEYrOJIbHHUKA, NMPOBEAEHHOW K
runortenyse. [IpsaMoyroibHbIi TpEyroJbHUK € yIiioM B 30°.

OKkpyKHOCTH

[IoHATHS OKpPY>XHOCTH M Kpyra. OJEMEHTbl OKPYKHOCTH M Kpyra: LEHTp,
paguyc, IuaMmeTp, XOpAa, UX CBOMCTBA. B3anMMHOE pacIooKeHUE OKPYKHOCTU M
npsamoil. KacarenpHas n cekymas K OKpyKHOCTH. OKpy>KHOCTb, BIIHCAHHASI B YTOJ.
IIpocreiimme moCTpOEHUS € MTOMOIIBIO IMPKYJIS U JINHENKH.

I'eomeTpuyeckue mecra To4eK

IlonaTHE O reoMeTpUYecKOM MecTe ToudeK. [Ipumepsl reomerpudyeckux Mect
TOYEK Ha INIOCKOCTHU. bHcCekTpuca yria U CEpeVHHBIN MEPIECHINUKYIISP K OTPE3KY
KaK TeOMETpUYecKne Mecta TodeK. OmnuncaHHas OKPYKHOCTh TPEYTOJbHUKA, €€
LEeHTp. MeTo reOMETpUYECKUX MECT TOUEK ITPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

IHocTpoenus ¢ MIOMOIIBIO HUPKYJIA U JIUHEHKH

Ucropuueckue cBenenus. OOOCHOBaHUS MPOCTEUIIMX TOCTPOCHUM, ATarbl
3a/1a4M Ha MOCTPOEHHUs, PELICHHE 3a7a4 Ha [IOCTPOCHUE LIMPKYJIEM U JIMHEHNKOU.

8 KUIIACC

YeTbIpEéXyroJbHUKH

[Tapannenorpamm, ero npu3Haku 1 cBoicTsa. [IpsMoyronsHuk, pomM0O, KBaapar,
UX TpU3HaKu U cBoiicTBa. Tpamemnus. PaBHoOenpenHast Tpamenusi, e€ CBOWCTBA U
npusHaku. [Ipsamoyronpnas Tpanenus. CpeaHss JMHMS TPalleluu.



Cpenssisi nuHUS TPEYrojabHUKA. MeToj YJIBOCHUS MEIHUAaHbl TPEYTOJbHUKA.
Teopema 0 nepeceyeHUn MeUaH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema O NPONOPLUMOHAIBHBIX OTpe3Kax. Teopema
BapuHboHa AJ1s1 IPOU3BOIBHOTO YETHIPEXYTOJIBHHUKA.

LleHTpanbHO-CUMMETPUYHBIEC (PUTYPHI.

IHoxoome

[Togobue TpeyrompHUKOB, Kod(pdurment mnomodbus. IlpusHaku momOOHS
TPEYroJbHUKOB. [IpuMeHeHue 10m00MS TIpU pEUICHUHM TEOMETPUYECKUX H
NPAaKTUYECKUX 33/1a4.

ILiomwans

[Toustne o miomaau. CBoilcTBa IUIONMIAAEH TeoMeTpudeckux Quryp.
[Ipocreiimne Gopmysbl A MIIOIMIAIM TPEYroJbHUKA, MapajuiesorpaMMa, pomOa u
Tpanenuu. [nomaau nogo0HeIX Guryp. OTHOIICHHE IUIOIIA/IeH TPEYTOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/1au.

DJIeMeHTbl TPUTOHOMETPUM

CuHyCc, KOCHMHYC, TAaHM€HC M KOTAHI€HC OCTPOro yria MNpSIMOYTOJIBHOTO
TpeyroibHuKa. TpuroHomerpuyeckue ¢yHkuma yriamos B 30°, 45° u  60°.
[TponopiioHaJIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBHIPEXYToJIbHUKH, CBA3AHHbIE C OKPYKHOCThIO

BrincanHbie U LIEHTpaJIbHBIE YIJIbI, YTOJI MEXKAY KacaTeJIbHOM U XOPAOU. YTJIbI
MEXK]ly XOpJaMHU U CEeKyIIMMU. BriucaHHbIe U ONTMCAHHBIE OKPYKHOCTU TPEYTOJIbHUKA
U 4eThIpEXyrojbHUKA. CBOWCTBA W TMPU3HAKH BIMCAHHOTO YETBIPEXYTOJIbHUKA.
B3anmHoe pacnonoxxeHue AByX oOkpyxHocteid. Kacanue oxpyxkHocteid. OOmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.
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Pemienue TpeyrojibHUKOB

Cunyc, kocunyc, Tanrenc yriaos ot 0° 1o 180°. OCHOBHOE TPHUTOHOMETPHUECKOE
ToxaecTBo. DopMyibl npuBeaeHus. Pemenne TpeyrojbHUKOB. Teopema KOCUHYCOB
U TeopemMa CUHYCOB. PelieHue mpakTHYEeCKUX 3ajlad C HMCHOJIb30BAHHEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB. Pelienue 3a1ady reoMeTpu4ecKON ONTHKH.

Tpuronomerpruueckue bopMyIibI JUISL IJIOIIA/IH TPEYTOJIbHUKA,
napauienorpamma, pombOa, Tpanenuu. Popmyna ['epona. Popmyna 1uiom@aAu
BBIIIYKJIOTO YEThIPEXYTOJIBHUKA.

IToxo0ue TpeyroJiLHUKOB

Xopasl ¥ MOAOOHBIE TPEYTOJIBHUKU B OKPYXKHOCTHU. Teopema o MpOU3BEICHUU
OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIMX, TEOPEMA O KBaApATe



KacaresbHOU. [IpuMeHeHne npu peneHnn reoMeTpuIecKuX 3aaad. Teopemsl YUeBbl u
Menenas. [lonsitue 0 roMoTeTHN.

MeTtoa KOOpAUHAT

VYpaBHeHue npsMoil Ha TNIOCKOCTU. YTIIOBOM KO3 (OUIIMEHT U CBOOOIHBIN YJIEH,
UX TeoMeTpuyecKkuil cmbica. [lapamnenbHOCTP M NEPHEHAUKYISIPHOCTH MPSIMBIX
(daepe3 yrimoBoit KodhHUIHEHT).

YpaBHeHHE OKpYKHOCTH. HaxoxkaeHue rnepecedeHnii OKpyKHOCTEN U MPSAMBIX
B KoopauHatax. @opMmyia pacCTOSHUS OT TOYKM 10 mpsamou. [lnomans
napajiesiorpaMma B KOOpAMHATaX, IOHSATHE 00 OpPUEHTUPOBAHHOW IUIOMIA/IH.
IIpumeHeHne MeTona KOOpAMHAT B IMPAKTUKO-OPUEHTUPOBAHHBIX I€OMETPUUECKUX
3a/1a4ax.

Bexkropsl

Bektopet Ha miockoctd. CllOKEHHWE W BBIYUTAHHE BEKTOPOB — IpPaBHUIIA
TPEYTOJbHHUKA U MHapajiejorpaMma. Y MHOXKEHHE BEKTopa Ha uucio. KoopauHatbl
BekTOpa. CJ0KEHHME W BBIUMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpAa HA YHUCIO B
KoopauHatax. [[puMeHeHre BEKTOpOB B (PU3MKE, LIEHTP Macc.

[Tonsatne o Oasuce (Ha T1UIOCKOCTH). Pa3iokeHUsT BEKTOPOB MO Oasucy.
CkansipHO€ NPOU3BEACHUE BEKTOPOB, T'€OMETPUYECKUH CMBICI M BBIPDAKECHHE B
JIeKapTOBbIX  KoopAuHaTtax. JIuCTpuOYyTHBHOCTH  CKAaJSIPHOTO  MPOU3BEIACHMUS.
CkanspHoe mpousBeAeHMEe W IpoenupoBaHue. [IpumeHeHne  CKaIsIpHOIO
ITPOU3BEAECHUS BEKTOPOB I HAXO0KICHUS [IJIMH U YIJIOB. PelieHne reoMeTpuiaecKux
3a/1a4 € MMOMOIIBIO CKAJIIPHOIO IPOU3BEACHUS.

JlIMHA OKPYKHOCTH M IUIOIIAAbL Kpyra

[IpaBunibHBIE MHOTOYTOJIBHUKMU. JlJIMHA OKPYKHOCTHU. ['pajgycHas u paauraHHas
Mepa yIJa, BBIUMCICHHE [UIMH IyTI OKpykHOocTeu. I[lmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBelleHus 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U IUIOMIAIN
Kpyra.

JIBHKEHM S TIIOCKOCTH

LentpansHas cumMmerpusi. llenTpanbHo-cumMerpuunble ¢urypsl. IloBopoT.
OceBass cummerpusi. DUryppl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapasutenbHbIN 1IEpEHOC.

[lonsiTue nBWXKEHUS ©W ero cBoiWcTtBa. PaBenctBo ¢uryp. IlposiBnenus
CUMMETPUH B TIPUPOAE, >KUBOMMUCH, CKYJIBITYype, apxurekrype. Komnosunuu
IBWKeHUH (mpocTeiue npuMepsl). [I[puMeHeHre B reoMeTpUYecKHUX 3a/1ayax.

Mooyne «Beposmnocms u cmamucmuxay

7 KIIACC



[IpeacraBnenne AaHHBIX B BUAEC TaONWIl, auarpamMm. 3aroJHEHWE TaOuIl,
YTCHUE U MOCTPOSHUE CTOJOUKOBBIX (CTOJMOYATHIX) M KPYroOBBIX nAuarpamm. UTeHue
rpaduKoOB pealbHBIX TMpoieccoB. M3pieuenrne nHdopMaruy U3 1uarpaMm | TaOJIHIl,
UCIOJIb30BAaHUE U MHTEPIIPETalusl JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CcpelHee apudmeTudeckoe, MeauaHa, pa3zMax,
HauOOJIbIIIEE U HAUMEHBIIICE 3HAUCHUS, KBAPTUIIU, CPEHEE TAPMOHUYECKOE, CPEIHEE
rapMOHUYECKOE YUCIIOBBIX JIAHHBIX.

[Ipumepsl  ciydyailHOW W3MEHYMBOCTH TIPU  HM3MEPEHUSAX, B MAacCOBOM
NPOU3BOJICTBE, TEHJCHUMU W ClOydailHble KoyieOaHUs, TpPYNIUPOBKA JaHHBIX,
MPE/ACTABICHUE CIIYYalHOW W3MEHYMBOCTH C TIOMOIIBIO JIHAarpamMM, YacTOTHI
3HAYEHMM, CTATUCTUYECKAS YCTOUUYNBOCTb.

I'pad, Bepmmna, pedbpo. CreneHs BepuuHbL. Yucimo pédep U cymMMapHas
creneHb BepiiuH. [lonstue o cBs3HbIX rpadax. Ilytu B rpadax. llenu u HUKIIBL
O6xoxn rpada (9iinmepoB myth). [lonsitue 006 opuentupoBanHoMm rpade. Pemienue
3a/1a4 ¢ MOMOIIBIO TpadoB.

YTBepkacHUS ¥ BbICKasbiBaHWsA. OTpUIlaHUE YTBEPXKACHHS, YCIOBHBIC
VTBEP)KICHUs, OOpaTHbIe W PaBHOCWUIBHBIC YTBEPXKICHUSA, HEOOXOAUMBIC W
JI0OCTaTOYHBIC YCIIOBUS, CBOMCTBAa W MpuU3HAKU. [IpOTHBOMOJIOKHBIE YTBEPKIACHHUS,
JI0Ka3aTelbCTBA OT MPOTHUBHOTO.

Cny4aiiHbIii SKCriepuMEHT (OMBIT) W CilydailHoe coObiTHe. BeposTHOCTH u
4acToTa CIy4alHOro cOOBITHS. POb MalOBEPOSTHBIX M MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPO/IC U B OOIIICCTBE.

8 KUIACC

MHOXECTBO M MOAMHOXKECTBO. [IpuMepbl MHOXKECTB B OKPY’KAIOIIEM MHUPE.
[lepeceuenne u oObenuHeHne MHOXecTB. Jlumarpammbr Oiinepa. YwucnoBsie
MHOkecTBa. [IpuMepbl MHOKECTB U3 KypcoB anreOpsl u reomerpuu. [lepeuncienue
AJIEMEHTOB MHOXECTB C IIOMOIIBIO OpPraHM30BaHHOIO Tmepedbopa U MpaBuia
YMHOk€EHUS. PopMmyIia BKIIFOUECHUS-UCKITIOUCHUS.

DneMeHTapHble COOBITHA. BeposTHOCTH chaydallHbIX COOBITHH. OMNBITHI C
PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CydaifHbIN BBIOOD.

N3mepenne paccemBaHus 4YHCIOBOTO MaccuBa. Jlucmepcuss M CTaHIApTHOE
OTKJIOHEHHE YKCJIOBOr0 Habopa. CBOMCTBA JUCIIEPCUM U CTAaHAAPTHOTO OTKJIOHEHHS.
JluarpamMMbl paccerBaHUsl JBYX HaOJtOJaeMbIX BedW4yuH. JIMHEHHas CBsI3b Ha
JIarpaMme pacCeuBaHUSL.

HepeBo. JlepeBo  ciywaiiHoro skcrepumenTta. (CBoiCTBa  J1€pEBbHEB:
€AMHCTBEHHOCTh MyTH, CBS3b MEXIY YHCIOM BEepIIUH U yuciaoM pédep. [lonstue o
II0CKUX rpadax. Pemenue 3a1ay ¢ OMOIIbIO JEPEBHEB.

Jlornueckue coro3bl «M» u «MJIM». CBI3p MEXAY JTOTMYECKHUMH COKO3aMU U
omepanusMH HaJl MHOKeCTBaMU. VI crionp30BaHne JJOTHYECKUX COI030B B anreope.



CnyyaiiHple  COOBITHA ~ KaK  MHOXECTBA  JJIEMEHTApHBIX  COOBITHIA.
[IpotuBononoxueie coObITUA. Omnepanuu Hax COOBITHSAMH. DopMmysa CIOKCHHS
BEPOSATHOCTEM.

[IpaBuno yMHOXEHUSI BEPOATHOCTEH. YCIOBHAs BEpOSTHOCTH. lIpencrasienne
CJIy4alilHOTO 3KCIIEpUMEHTA B BUE JepeBa. HezaBucrumblie coObITHS.

9 KUIIACC

KomOunaropnoe mpaBuino ymHoxkenus. [lepectanoBku u (axropuan. Yucno
coyeranuii U TpeyroiabHuk [lackans. CoiicTBa uncen coyetanuii. bunom HproToHAa.
Pelenue 3a1a4y ¢ HCNOIB30BAHUEM KOMOMHATOPHUKHU.

I'eomerpuyeckas BeposATHOCTb. CiydailHbld BBIOOp TOYKM M3 (UIYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 AYI'd OKPYKHOCTH.

Hcnertanus. Yenex n Heypada. Cepus HCIbITaHUM A0 nepBoro ycnexa. Cepus
ucneiTanuii bepuymnu. BeposiTHocTH COOBITHII B cepuM HUCHBITaHUM bepHysuiu.
CrnyyaliHblil BBIOOP M3 KOHEYHOTO MHOKECTBA.

CiydyaiiHas BEJIMUMHA U paclpellesieHne BeposATHOCTEN. [Ipumepsl ciaydaiiHbIX
BEJIMYMH. BakHble paclpeneneHus — 4YKMCIO IIONBITOK B CEPUU WCHBITAHUN [0
NIEPBOrO yCIeXa 1 YUCIIO YCIIEX0B B CEpUH UCTIbITaHUN bepHyiuu (reomerpuueckoe u
OMHOMUATILHOE PacIpeIeICHUs ).

MareMaTu4eckoe OXHAaHUE CIy4YalhHOW BEIUYUHBL. DOU3NYECKUNA CMBICI
MaTeMaTU4YeCcKoro  oxuganus. IlpuMepbl  HMCIOJNB30BaHHMS  MAaTEMaTHYECKOIO
oxkuaanus. Jlucnepcus U CTaHAAPTHOE OTKIIOHEHHE CIIy4allHOM BelnunHbl. CBOICTBA
MaTeMaTUYECKOr0 OXMAAHUA M JHUCHEpCUU. MareMaTud4eckoe OXUIAaHUE W
TUCTIEPCUS N3YYEHHBIX PACIIPEAECTICHUN.

HepaBenctBo YeObiméBa. 3akoH OONBIIMX 4ucesl. MaTeMaTH4eCKUEe OCHOBAHMS
U3MepeHHsl BeposATHOCTeW. Ponb M 3HaueHHe 3akoHA OOJIBLIMX YHUCENl B HAayKe, B
npuposie M OOIeCTBE, B TOM YHUCJIE B COLMOJIOTMYECKHUX OOCIEIOBAHUAX WU B
MU3MEPEHUAX

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yJabTAaThl OCBOEHUS  MPOrpaMMbl IO  MaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTPHOTHYECKOT0 BOCIIMTAHMSA:

MPOSIBJIEHUEM MHTEpPECA K MPOILIJIOMY W HACTOSILEMY POCCUMCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHXKEHUSAM POCCUUCKAX MATEMATUKOB U POCCUMCKOU
MaTE€MaTHYE€CKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B JIPYyTUX HayKax U
NPUKIIATIHBIX cdepax;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:



TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA U PEaTU3alUH €Tro
MpaB, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX (PYHKITMOHUPOBAHUS PA3THUHBIX
CTPYKTYp, SBICHHM, MPOUEAYp TpakJaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXIACHUIO JSTHYECKUX MpPOOJeM, CBA3aHHBIX C
NPAKTUYECKUM TPUMEHEHUEM JIOCTH)KCHUM HayKH, OCO3HAHMEM Ba)XXHOCTU
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B AESTEILHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B pEIIEHWU MPAKTUUYECKUX 3ajad
MaTEMaTUYECKON HAMpPaBIEHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEeMaTHUYECKOIro
oOpa3oBaHMsI Ha MPOTSKEHUM BCEH MKU3HMU MJIA YCHEIHON MNpodecCuoHaIbHON
NEATeIbHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHIUBUAYATLHOW TPAEKTOPUU OOpa30BaHUS U >KM3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

CIOCOOHOCTBIO K  3MOLUMOHAIBHOMY M  3CTETHYECKOMY  BOCHPHITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajlay, pEIICHUM, pacCyXJCHUH, YMEHUIO BUJIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) neHHOCTEH HAYYHOT O MO3HAHUA:

OpUEHTalUuel B JESATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEJCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS UYEJIOBEKA, MPUPOJLI U
oO1ecTBa, TMOHMMAHWEM MAaTEMaTUYECKOW HaykKu Kak cdepbl YeloBEeUYeCKOM
NEATEIbHOCTH, 3TaloB €€ Pa3BUTUS M 3HAYMMOCTH Uil PAa3BUTHS LIMBUIIU3AINHU,
OBJIQJICHUEM S3bIKOM MAaTEMaTUKH M MAaTEMAaTHYECKOM KYJIbTypOW KakK CpEeCTBOM
MMO3HAHUSI MUPA, OBJIAJEHUEM HABbIKAMH MCCIIEA0BATENbCKON IEATEIIbHOCTH;

6) ¢usnyeckoro BocnUTAHHMS, (GOPMHPOBAHHMSA KYJIbTYPHI 310POBbS H
IMOUMOHAIBHOIO 0J1ArONOJYYHs:

TOTOBHOCTBIO TMPUMEHSITh MAaTEMATHUYECKUE 3HAHUS B HMHTEpPECax CBOEro
3I0pOBbSI,  BEIEHUS  3J0poBOro  oOpa3a  JKM3HU  (3I0pOBOE  MUTaHHE,
cOalaHCUPOBAHHBIM PEXUM 3aHATUM U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HABbIKA pedieKCHH, MpU3HAHUEM CBOETO IMpaBa
Ha OIIMOKY M TaKOro e MpaBa IPyroro 4eoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpHUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM I PELICHUS 3aJa4d B
00J1aCTH COXPAHHOCTU OKPYKAIOIIEH Cpeibl, TUIAHUPOBAHUS MOCTYIIKOB U OLICHKU UX
BO3MOXHBIX TIOCIEJACTBUN MJI OKPYXKAIOIIEeW Cpelbl, OCO3HAHHWEM TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX TIPOOJIEM U ITyTeH UX PEIICHHUS;

8) amanranumM K M3MEHAKIIUMCH YCJIOBHAM COUHUAJIBHOW U NPHUPOAHON
cpeabl:



TOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBHUSIX HEOMNPEAEIIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO JEATEIBbHOCTb, B TOM YHCIIE
YMEHHE YUUTHCS Y JPYTUX JIIO/CH, TpUoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEO0OXOIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHUU, (POPMYIUPOBATH HJIEH,
MOHSTHUS, TUTIOTE3bI 00 OOBEKTaX W SBJICHUSAX, B TOM YHCIIC paHEee HEM3BECTHHIX,
O0CO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUII M KOMIIETEHTHOCTEW, IJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIC
peuieHuss U JedcTBUS, (POpPMYIUPOBATh W OIEHUBATh PUCKH U TOCIEICTBUS,
(hopMUpOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynpTaTe OCBOCHHS MPOrpaMMBI [0 MaTeMaTHKEe Ha YpPOBHE OCHOBHOTO
oOmero obpazoBanusi y oOyuaromierocsi 0yayT chopMupoBaHbl MeTampeaMeTHbIE
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIQJICHHEM YHHBEPCATbHBIMHU
M03HABATCILHBIMU JICHUCTBUSIMH, YHHUBEPCaTbHBIMU KOMMYHHUKATHBHBIMHU
JICUCTBUSIMHU U YHUBEPCATBHBIMU PETYJISATUBHBIME JICHCTBUSMHU.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
Bba3oBble jornueckue aeiicTBUA:

BBISIBISITH M XapaKTE€PU30BaTh CYIIECTBEHHBbIE NPHU3HAKM MaTE€MAaTHYECKHX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAY MOHATUSAMHU, (GOPMYIUPOBATH ONPEAEIICHUS
MOHSITUM, YCTaHABIMUBATh CYIECTBEHHBIA MPU3HAK KiacCU(UKAIMU, OCHOBAHMS JIJIs
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATB, dbopMynupoBaTh U MpPeOOpPa3OBBIBATH  CYXKACHHS:
YTBEPAUTENbHbBIE U OTPULIATENbHbIEC, €IUHIUYHbIEC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IMPOTUBOPEYHS B
(dakTax, OaHHBIX, HAOJIOJEHUSAX W YTBEPKACHUSAX, Mpeljaratb KpUTEpUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JieNaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI 10 aHAJIOTUU;

pa3OupaTh [0Ka3aTeNbCTBA MaTEeMaTHYECKUX YTBEPXKACHHM (IpsiMble U OT
IOPOTUBHOIO), IPOBOJAUTH CAMOCTOSITEILHO JOKa3aTeIbCTBA MaTEeMaTH4YECKUX
(akToB, BBICTPAWBATh APryMEHTALMIO, IPUBOAUTH HMPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ, MaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBaTH COOCTBEHHbBIE
paccyKJIeHus;



BbIOMpaTh cmoco0 pemieHust y4yeOHOM 3amaud  (CpaBHHBATh HECKOJBKO
BapHaHTOB PEIICHUS, BHIOMPATh HanOoJee MOAXOIAIINA C YYETOM CaMOCTOATEIHHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciieqoBarebLCKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIEIOBATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOIPOCHI, bukcupyromme IPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTAHABIMBATh HCKOMOE M JaHHOE, (OpPMHUpPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUIAHY OKCIEPUMEHT,
HCCJIEJOBAaHUE 10 YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITENIbHO (hOpMyJIMpoBaTh OOOOIIEHHS U BBIBOJABI MO pe3yJibTaTaM
IpOBEAEHHOIO  HAONIOACHUSA,  UCCIENOBaHUS,  DKCIEPUMEHTAa,  OLIEHUBATh
JOCTOBEPHOCTbH MOIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHHUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKkKe BBIIBUTAThH
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH ~ HEZAOCTATOYHOCTh M HU30BITOYHOCTh  MH(POpPMAIMM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BbIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATU3HPOBATh W  HHTEPIPETUPOBATH
WH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHIS;

BbIOMpaTh (hOpMy TIpeacTaBiIeHUs] HHPOPMAIIMK U WLTIOCTPUPOBATH PEIIacMbie
3aJlauyu CXeMaMHu, uarpaMmmMamMu, HHOU rpaukoi U MX KOMOWHAIIUSIMY,

OLICHHMBATh HAAEKHOCTh WH(MOPMALMKM O KPUTEPUSM, NPEIJIOKEHHBIM WIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITETIHHO.

KoMMyHuKaTHBHBIE YHUBepPcaibHble yueOHbIe el CTBUSA

BOCTIpUHUMATh U (OPMYIHUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH U
[EJSIMH OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U
MUCPMEHHBIX  TEKCTax, JlaBaTh TIOSCHEHHS TI0 XOJy pEIICHHs  3a/JayH,
KOMMEHTHPOBATh MOJIYYEHHBIN pPe3yJIbTarT;

B XOJ€ OOCYXIEeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BEICKA3bIBaTh UCH, HAIlCJICHHBIC HA TIOMCK PEIICHHUS,
COTIOCTABJIATh CBOM CYXACHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JHANIOTa,
oOHapyXHBaThb pa3lIWyMe M CXOACTBO TMO3UIUH, B KOPPEKTHON dopme
(dbopMynpoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPE/CTaBIATh PE3yJbTaThl PELICHHs 3aJadyH, 3KCIEPUMEHTa, HCCIEeIOBaHMUS,
MPOEKTa, CAMOCTOSATENbHO BbIOMpaTh (OpMAT BBICTYIUIGHUS C Y4€TOM 3ajad
Hpe3eHTAlluK U OCOOCHHOCTEN ayUTOpUH;



MOHUMAaTh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHUIYyATBHOU
paboThl TIpH pEIICHHH Y4YeOHBIX MATeMATHYECKUX 3a7a4, MPUHUMATH IIeNb
COBMECTHOM JIEATENLHOCTH, IUIAHUPOBATh OPTaHW3AIMI0 COBMECTHOW pPabOTHI,
pacripesiessaTh BUIBI pabOT, JOTOBApUBATHCS, OOCYXKIAaTh IPOIECC M PE3yJbTaT
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYXKIAeHUS, OOMEH MHCHH,
«MO3TOBBIE TITYPMbD» M WHBIC); BBITIOJHATH CBOIO YacTh PaObOTHI M KOOPAMHUPOBATH
CBOU JIEHCTBHS C JAPYTMMH WieHAMHU KOMaHJbl, OIIEHHBATh Ka4eCTBO pe3ysbTaTa U
KaueCTBO CBOETO BKJIaJia B OOIIUH pe3ysibTaT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHbIC YHHUBEpPCAJIbHbIE Y4eOHbIC 1CHCTBHUS
Camoopranusamnus:

BBISIBJIATH MPOOJEMBI ISl PELIEHUSI B JKU3HEHHBIX W Y4YEOHBIX CHUTYalMSX,
OPUEHTHPOBATHCSA B PA3IUYHBIX MOAXOAAX IMPUHATUS PELICHUN (MHIWBHUIYaIbHOE,
IPyIIIOBOE);

CaMOCTOSITENIbHO COCTABJISTh IIJIaH, AJITOPUTM PEIICHU 3a/1a4M (UM €ro YacTh),
BbIOMpaTh CIOCOO pelIeHHs C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUYETOM
HOBOI MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJAJIeTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca M pe3ysbTara
pellIeHrs: MaTeMaTHYeCKOH 3a7aun, CAMOMOTHBALIMM U Pe(IIEKCUH;

MPEABUAECTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPU PELICHUU 3aJauH,
BHOCUTH KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX 00CTOSATEILCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa AEATEIBHOCTH IIOCTABIECHHOM LEIH U
YCIIOBUSIM, OOBSICHATH MPUYUHBI TOCTHXKEHUS] WJIM HEIOCTH)KEHUS LeNU, HaXOIUTh
OLIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BBIPAKATh SMOLMHU MTPU U3YYEHUH MaTEMaTHYECKUX OOBEKTOB U (PAKTOB, 1aBaTh
SMOIMOHAJIBHYIO OLIEHKY PELICHUS 3a1a4H.

NPEAMETHBIE PE3YJIBTATDBI

Mooynv «Anecebpay
K xoHiy oOyuenus B 7 kjacce oOy4aromIMiCs MOTYYHUT CICAYIOIIUE MPEIMETHbBIC
pEe3yJIbTATHI:

Yucaa 1 BBIYMCTIEHUS

PanunonansHbie yncina.



[lepexonute OT OgHOW (QOPMBI 3amHMCH 4YUCEN K APYyroi (mpeoOpa3oBbIBATH
JECATUIHYIO IPpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JICCATUIHYIO IPOOB).

Hcnonp30BaTh NMOHATHS MHOYKECTBA HATYPaJIbHBIX YHCEN, MHOKECTBA LEJBIX
YyyceJl, MHOXKECTBAa pPAlMOHAJIBHBIX YHCEI IPU PELUIEHWH 3a]ay, MPOBEICHUU
pacCy X JAeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3alUCH HATYPaJIbHOTO YKCIIA.

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIBHBIC YHCIIA.

BoinonHsaTh, coyeTas YCTHbIE M MHUCbMEHHBIE MPUEMBI, apuUPMETUUYECKUE
JNEUCTBUSL C PALIMOHAIBHBIMU YHUCIAMH, MCIOJIb30BATh CBOWCTBA YUCEN U MpaBUia
NENCTBUM, NPUEMBI PALIMOHAJIBHBIX BEIYUCIICHUN.

BrINoMHATH 1EUCTBUSI CO CTENEHSIMU C HATYPAJIbHBIMU MMOKA3aTEIAMHU.

HaxoguTe 3Hau€HHS] YHUCIOBBIX BBIPAXKEHUN, COJEpPKAIIMX PALUOHAIBHbBIC
YyuCcjia M CTENEHH C HATypaJIbHBIM I[IOKa3aTeJieM, IPUMEHATh pPa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIYMCIICHUS, COCTABISATh U OIICHUBATh YMCIIOBBIC BBIPAKEHUS
[IPU PEIICHUU MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYTUX YU4EOHBIX MPEIMETOB.

OKpyTJIsITh YKcaa ¢ 3aJaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICIY MPaAKTUYECKON
CUTyallud, BBINOJHATh NPUKUAKY W OLEHKY pe3yjbTaTa BBIYUCICHUH, OLEHKY
3HAYEHUIN YMCIOBBIX BBIPAXKEHUI, B TOM YHCJIE MIPU PEIIEHUU MTPAKTUYECKUX 3a/1a4.

Pemath TekcTOBBIE 3amauu  apUPMETHUYECKUM CIIOCOOOM, HCIOJIb30BATh
TaOJUIIbI, CXEMBI, UEPTEKH, IPYyTUE CPEJCTBA MPEACTABICHUS TAHHBIX MPU PEIICHUU
3ajad.

Pemath MpakTUKO-OpHUEHTUPOBAHHBIE 3aJauM, CBS3aHHbIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIIMYMUH, MPOUEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3ajad C Y4E€TOM OrpaHUYEeHUM, CBSI3aHHBIX CO CBONCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

JlemuMocCTb.

Jloka3pIBaTh U MPUMEHSTH NMPU PELUICHUN 33]]a4 IPU3HAKU JIETUMOCTU Ha 2, 4, 8,
5,3,6,9,10, 11, npu3Haku 1eIMMOCTHA CYMMBI U TTPOU3BEICHUS LIEJIBIX YUCEI.

PacknanpiBaTh HA MHOKHUTENHM HaTypajibHbIC YUCIA.

CB00OJIHO ONepUpoOBaTh MOHATUIMU: YETHOE YMCIIO, HEUETHOE YHMCII0, B3AUMHO
MPOCTHIC YKCIIA.

Haxogute HamOonpmnii OOMmMK JEIWUTENb M HaWMEHbBIIee OOINee KpaTHOE
Yyuces U UCIOJIb30BaTh UX MPU PEUICHUHU 3a7a4, MPUMEHSTh alropuT™ EBKIna.

OrneprpoBath MOHATHEM OCTaTKa [0 MOJYJIIO, IPUMEHSATh CBOMCTBA CPABHEHUN
10 MOAYJIIO.

AJire0OpanvecKue BbIPaKeHUsI

BripaxkeHus ¢ nepeMeHHbIMH.



Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSATH €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.
Haxonuth 3HaueHUss OYKBEHHBIX BBIPAKEHHM NpPH 3aJaHHBIX 3HAYCHUSX

MIEPEMEHHBIX.

Hcnonp3oBaTh ITOHSTHE TOKJIECTBA, BBITIOTHSATH TOKJICCTBEHHBIC
peoOpa3zoBaHusl BEIPAXKEHUH, JOKA3bIBaTh TOXK/IECTRA.

MHOro41eHBblI.

BoinonHsaTh npeodpa3oBaHus 1EJI0r0 BBIPAXKEHHUS B MHOTOWIEH MPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BoInonHsaTh AecTBUS (ClIOKEHUE, BRIUMTAHUE, YMHOXKEHHE) C OJTHOWICHAMU U
C MHOTOYJIECHAMHU, TPUMEHSITH (OPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS (KBaJpaT U KyO
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTh KBaJIpaTOB, CyMMa M Pa3HOCTh KyOOB), B
TOM YUCJIE JIS1 YIIPOUIEHUS BBIYUCIICHUIA.

OcCymecTBIATh Pa3J0KEHUE MHOTOWICHOB HA MHOXHUTEIM C MOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXUTEIS, TPYNIUPOBKU CIIAraeMbIX, MPUMEHSS
(opMyJIbl COKPAIEHHOTO YMHOXKEHUS.

[IpuMeHsATh MpeoOpa3oBaHUsl MHOTOUYIEHOB ISl PEIUEHUS PA3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonbp30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU IIOKA3aTEIsAMHM IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHENHBIE ypaBHEHMS C OJHOM NIEPEMEHHOM, NPUMEHSs IpaBUIIA
Iepexo/ia OT UCXOAHOTO YPABHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, SIBIAETCA JIn
YUCJIO KOPHEM YPaBHEHUS.

[logOupaTe mnpumMepbl Map 4YUCEN, SBISIOMIUXCA PEIIEHUEM JIMHEHMHOTO
YPaBHEHHUS C JBYMSI IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHON TJIOCKOCTH TpadUK JTUHEHHOTO YPAaBHEHHS C JABYMS
MePEMEHHBIMHU, TTOJIB3YSICh TPaPUKOM, TPUBOIUTH TPUMEPHI PEIICHHS YPAaBHCHHUS.

Pemats cucTeMbl IBYX JIMHEHMHBIX ypaBHEHUU C JABYMs NMEPEMEHHBIMH, B TOM
qucie rpapu4ecKy.

CocraBisaTh W pelarh JIMHEMHOE YPAaBHEHHWE WIM CUCTEMY JIMHEWHBIX
YPAaBHEHHM I10 YCIOBHIO 3a/1a4M, HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTYYECHHBIN pe3yJibTar.

DyHKUNHA

Koopaunate! u rpaduku.

N300pakaTh HaA KOOPAMHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHUE 3aIaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJbl, 3aMKMCHIBATh YUCIOBBIE IMTPOMEKYTKU Ha
anre0pandecKoMm sI3bIKe.

OTtMeuars B KOOPAMHATHOMN MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATAM.



OyHKIUH.

Crtpouts rpaduKu TMHEHHBIX QYHKIUH.

OnuceiBaTh € TOMOMIbIO (PYHKUIMHA W3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEIUYMHAMHU: CKOPOCTb, BpEMs, pAaCCTOSHUE, IL€HA, KOJMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBHOCTD, BpEMsI, 00bEM PaOOTHI.

HaxoauTs 3HaueHne QyHKIIUH 110 3HAYCHUIO €€ apryMeHTa.

[lonnmarp rpaduueckuii cmoco0 MpeAcCTaBICHUS W aHanu3a WHGPOpMaIuH,
U3BJIEKAaTh U MHTEPIIPETUPOBATh MH(OPMALIMIO U3 TPAPUKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEM.

Wcnonp3oBath cBoOMcTBAa (yHKUMH JUIsi aHaiM3a TpaduUKOB peabHbIX
3aBUCUMOCTENl (Hyiau (QYHKIHMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA  (DYHKIIUH,
MPOMEKYTKA BO3pacTaHusl M yObIBaHWUS (PYHKUMH, HAauWOOJIbIIEE W HaWMEHbILIEE
3Ha4YCHUS PYHKIUN).

Hcnonp3oBath rpaduku JUisi UCCIENOBAHUS MPOLECCOB U 3aBUCUMOCTEH, IpU
pELIeHUH 337a4 U3 IPYTUX YYeOHBIX IPEJAMETOB U PEATbHOU KU3HH.

K koHiy oOyueHusi B 8 kJiacce oOydaroluiicsl MOJYyYUT CIEIYIOIIME MPEAMETHBIC
pEe3yJbTaThI:

Yucna v BBIYUCICHUSA

NppannonaneHble yucia.

[lornuMare W HKCHOJIB30BaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.

CB0OOJHO omepupoBaTh MOHATUSMU: KBAJIPAaTHBI KOpPEHb, apU(PMETHUECKHIl
KBaJpPaTHbI KOPEHb, UPPALMOHAIBHOE YHCIIO, HAXOJIWTh, OLEHUBATHh KBaJApaTHBIC
KOPHH, UCIOJIb3YysI TP HEOOXOJAMMOCTU KaJbKYJSTOP, BBIIOJIHATh IPeoOpa3zoBaHuUs
BBIPAKECHUH, COJIEPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEU.

Hcnonp30BaTh HavaJbHBIE NPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
quCceNn JJIg CpaBHEHUs, OKPYIJIEHUS U BBIUMCIEHUHM, M300paxaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YKCEN C TMOMOUIbIO JECATUYHBIX
apobeit u crenened uucna 10, 3amuchIBaTh U OKPYTJISATh YHCIOBBIE 3HAYCHMS
pEeaNbHBIX BEJIUYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1eauMOCTb.

CB0OOAHO OnepupoBaTh MOHATUEM OCTAaTKa MO MOYJIO, IPUMEHSATh CBOMCTBA
CPaBHEHMM II0 MOJYJIIO, HAXOAUTH OCTATKH CYMMBI M IIPOM3BENCHUSA II0 ITAHHOMY
MOZYJIIO.

AJire0panvecKue BbIPaKeHUsI

JpoGHO-panimoHaIbHbIE BEIPAKEHHUS.

Haxonuth pomycTuMble 3HAa4YEHUS TEPEMEHHBIX B JPOOHO-paIlMOHAIBHBIX
BBIPAKCHUSX.



[IpuMeHATh OCHOBHOE CBOMCTBO PaIMOHAIILHON APOOH.

BroimonusaTe mpuBeneHue anredpandeckux Ipodeil K oOIeMy 3HaMeHaTelNo,
CJI0’KEHHUE, YMHOKECHHE, JICJICHUE are0pandeckux apooeil.

BbINMONHATE TOXKIECTBEHHBIE TPE0Opa30BaHUs PALIMOHATBHBIX BHIPAXKECHHM.

[IpumensaTs npeoOpa3oBaHUs BBIPAXKEHUMN I PEIICHHS Pa3IMYHBbIX 3a/1ad U3
MaTE€MAaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

Crenenu.

[IpyuMeHATh MOHATHE CTENEHHM C  LEJIbIM  [OKAa3aTeleM,  BBIOIHATH
npeoOpa3zoBaHus BHIPAKEHHM, COAEPKAITUX CTETICHU C IEJIbIM IMOKA3aTEeJIeM.

HNppannoHanbHbIe BEIPaKEHUS.

Haxonuth nomycTrMble 3HAY€HUs IEPEMEHHBIX B BBIPAKEHHSIX, COJEPHKAIIMX
apu(pMeTUYECKHEe KBaJAPAaTHBIE KOPHH.

BoinonHaTh  mpeoOpa3oBaHUs  UPPAMOHATIBHBIX  BBIPAXKEHUH, HCHOIB3YS
CBOMCTBA KOPHEM.

YpaBHeHNs H HEpaBeHCTBA

Pemate kBagpaTHbIe ypaBHEHUS.

Pewmate qpoOHO-paniuoHaIbHBIE YPABHEHHUS.

Pemate nuHEHHBIE YpaBHEHHMS C IapaMeTpaMmH, HECIIOXKHbBIE CHCTEMBI
JIMHENHBIX YPABHEHUH C IMapaMeTpaMH.

[IpoBoauTh HMCCHENOBaHUSI YPAaBHEHUN M CHCTEM YPAaBHEHMI, B TOM YHCIIE C
MPUMEHEHUEM TpaUUyecKUX MPeACTaBICHUN (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE
WJIM CHCTEMA YPAaBHEHUH PELICHMS, €CJIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTe OT ciOBeCHOM (OPMYIHPOBKH 3adaud K e€ anredpanyeckon
MOJEIIA C TIOMOIIBKD COCTaBJICHWS YPAaBHEHUS WM CHUCTEMBl ypaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3yJbTarT.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB AJI CPABHEHMS], OLICHKH, PEIlaTh
JTUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI, 1aBaTh TpadUUuECKyIo
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[loHumMaTh ¥ HMCHOJB30BATH (DYHKIIMOHANLHBIE TMOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O03HAYEHMs), OMNpENeNsITh 3HaueHHe QYHKUUA IO 3HAYEHUIO
apryMeHTa, ONPEAeNIATh CBOWCTBA (PYHKITUHU TI0 €€ rpaduKy.

CrtpouTth Tpaduku GyHKIHMI , OMMUCHIBATH CBOMCTBA YUCIOBON (YHKIIMH MO €€

rpaduky.

K xonmy oOyuenust B 9 kjacce 00y4yaromuics MOMYyYUT CIACAYIOIIHUE MPEIMETHEIC
pPE3yJIbTATHI:

Yucya 1 BbIYUCIEHUSA

CB00OHO oOmepupoBaTh IMMOHITUSMHU: KOpPEHb N-M CTENEHU, CTENeHb ¢
pallMOHAJIBHBIM  IIOKAa3aTelieM, HAaXOJIWThb KOPEHb N-i CTENEHH, CTENEHb C



paloHaIbHBIM [OKa3aTeleM, UCHOIb3ysl MNpH HEOOXOAMMOCTH KaJbKYJATOD,
IIPUMEHSTH CBOWCTBA KOPHS N-I CTENEHU, CTETIEHU C PALlMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACUCTBUTENIBHBIX YHUCEN IIPU PELICHUU
3a/1a4, MPOBEICHUH PACCYKICHUN U 10Ka3aTEIbCTB.

CpaBHUBaTh W  yHOPSOOYMBATH  JICWUCTBUTEIBHBIC  UHWCIA, OKPYIJIATh
JNEUCTBUTENBHBIE YKCIIA, BBINOJIHITH NPUKUAKY PE3yJbTaTa BBIYMCICHUH, OLIECHKY
YU CJIOBBIX BBIPAKCHUMU.

AJuireOpandecKue BbIPaKeHUSA

CB0OOOMHO OmEepUpOBaTh MOHSATUEM KBAJAPATHOTO TPEXUJIEHA, HAXOAUTh KOPHU
KBaJIpaTHOT'O TPEXWICHA.

PackianpiBaTh KBaApaTHBIN TPEXUWIEH HA JIMHEHHBIC MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pematp nuHENHBIE U KBAIPATHBIE YPABHEHUS, YPABHEHUSI, CBOISALIMNECS K HUM,
JIPOOHO-paIMOHAIBHBIC YPABHEHHUSI.

Pemrats HECHOKHBIE KBaIpaTHBIE YPABHEHUS C MTAPAMETPOM.

Pemare nMHENHBIE HEPABEHCTBA, KBAJApaTHBIE HEPABEHCTBA, HCIIOJIb30BAaTh
METOJI MHTEPBAJIOB, H300pakaThb PEIICHHE HEPABEHCTB HA YHCIOBOM MPSIMOM,
3aIMChIBATh PELIECHUE C IIOMOIIBI0 CUMBOJIOB.

PemaTte cucTeMbl IBYX JIMHEWHBIX YPAaBHEHHH C JABYMs [EPEMEHHBIMU W
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISETCS JIMHECUHBIM.

Pemrats HECHOKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUM C TAPaMETPOM.

[IpuMeHATh METOJBI PaBHOCUIIBHBIX MPEOOpa30BaHMM, 3aMEHbI TEPEMEHHOM,
rpaduueckoro MeTojia Py pelieHUU YpaBHeHUM 3-i1 1 4-1 cTeneHel.

PemaTte cucTtemsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSIMOM, 3aIIMCHIBATh PEILIEHHUE C IIOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHUs, HEpABEHCTBA U MUX CHUCTEMBbI, B TOM 4YHCIE C
OTPAHUYEHUSIMHU, HATPUMED, B LEIIBIX YUCIAX.

IIpoBoauTe HUCCIEenOBaHUS YpPAaBHEHUN W CUCTEM ypaBHEHUW, B TOM YHCIE C
MpUMEHEHUEM TpapuUyecKUX MPeACTaBICHUI (YCTaHABIMBATb, UMEET JIM YpaBHEHUE
WJIM CHCTeMa YpaBHEHUW PEIIeHMs], €CJIM UMEET, TO CKOJIBKO, U MpoYee).

Pemarp TekcTOBbIE 3agaud  anreOpanyeckKuM CIIOCOOOM C  MOMOIIBIO
COCTAaBJIEHUS] YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHMs, HEPABEHCTBA M WX CHUCTEMBI JUISI COCTABJICHUS
MAaTeMaTU4eCKOM MOJEIM pPealbHOM CUTyallud WM [PUKIAJHOW  3a7ayH,
MHTEPIIPETUPOBATH ITOJyYECHHBIE PE3YJIbTATHI B 3aJaHHOM KOHTEKCTE.

YucioBbIC MOCIEI0BATEILHOCTH U IPOrPecCcum



CBOOOIHO oOmepupoBaTh MOHATHSAMH: 3aBUCUMOCTb, (YHKIUA, Tpaduk
byHKIIMM, TpAMas MOPONOPIHOHATIBHOCTh, JIMHEWHas  (QYHKIHSI, oOpaTHas
MIPOTIOPITMOHAIBHOCTE, Tapadosta, TunepOora, KyCOUHO-3a1aHHas (QyHKITHA.

HccnenoBath (yHKIUIO MO €€ rpaduKy, YCTaHABIMBATH CBOWCTBA (DYHKIIMIA:
o0JacTb ONPEIENICHUsI, MHOXECTBO 3HAUEHUM, HYIU (QYHKUUU, HPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3paCTaHUS U yObIBaHUS, YETHOCTh M HEUETHOCTD,
HanOOoJIbIIEE U HAUMEHbLIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBaJpaTHMUHYIO (YHKIHUIO 1O (QOopMmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

Omnpenensath nojgoxeHue rpaduka KBagpaTuyHOW (PYHKIMU B 3aBUCUMOCTH OT
e€ Kod(pPULHEHTOB.

Crtpouts rpaduk KBaApaTUyHON (QYHKLINU, ONUCHIBATH CBOMCTBA KBAIPATUYHOU
byHkumu 1o e€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBAAPATUUHON (PYHKIIMM [Tl pEIICHUS 3a/1a4.

Ha nmpumepe kBagpatidHoi GyHKIUU cTpouTh Tpaduk ynkmuu y =af(kx + b)
+ C ¢ momoIkko npeodpazoBanuii rpaduka Gyakmun y=f(x).

NnnmrocTpupoBaTh ¢ NOMOLIBIO0 TpaduKka peanbHyH0 3aBUCUMOCTbh MJIM IMPOLIECC
0 UX XapaKTEPUCTUKAM.

ApudpMeTHyecKkasi 1 reoMeTprUYecKasi NPOrpeccuu

CB0OOAHO OnepupoBaTh MOHATUAMMU: MOCIEI0BATEILHOCTD, apu(MeTUYECKas U
reoMeTpruYecKas Mporpeccuu.

3amaBaTh  MOCHEAOBATEIbHOCTH  PAa3HBIMU  CHOCOOAMM:  ONMHUCATENIbHBIM,
TaOJIMYHBIM, C IOMOLIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbInonHAT,  BBIUMCICHUS C  HMCHOJb30BaHHMEM GopMyl N-TO  YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxaTb 4ie€Hbl TMOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pematsb 3a1aun, CBsI3aHHBIE C YUCTIOBBIMU MOCIIEI0BATEIBHOCTSIMHU, B TOM YHCTIE
3alayd U3 peaJbHOM JKM3HU (C HCIOJIB30BAHUEM KaJbKYyJATOpa, LHUQPPOBBIX

TEXHOJIOTUH).
PacriosHaBaTh ¥ TPUBOAWTH TPHMEPHl KOHCYHBIX W OECKOHEYHBIX
MOCJICIOBATEILHOCTEH,  OTPAHWYEHHBIX  TOCIEJOBATEIBHOCTEH,  MOHOTOHHO

BO3pacTarmux (YObIBAIONIUX ) MTOCIEI0BATEILHOCTEH.

NmeTh mpeacTaBieHne O CXOJIUMOCTH MOCIEI0BATEIBHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO YOBIBAIOLIEH T€OMETPUUECKOMN MPOTrPECCU.

[IpuMeHsTh METOJ MATEMAaTUYECKOM MHIYKIIMU TIPU PEIICHUH 3a]1a4.

Mooyne «I'eomempusy



K koniy oOyuenusi B 7 kjacce oOydarlomUics MOMYyUUT CIEIYIOIIME MPEAMETHbIC
pEe3yJIbTaTHhI:

Pacrio3naBaTh M3yueHHbIE TeOMETpUUYECKUE (GUTYPBI, ONMPEICTIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTb TeoOMEeTpUdYeCKue (QUIYypbl, BBINOIHITH YEPTEKU IO
yCJIOBUIO 3aj1ayd. M3MepsATh JIMHEMHBbIE U YIJIOBbIE BEIWYMHBL. Pemare 3agauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe NPUKUAKY W OLICHKY JMHEWHBIX W YIVIOBBIX BEIWYUH IPEIMETOB B
peaJIbHOM JKHU3HM, pa3MEpoB MPHUPOAHBIX OO0BEKTOB. Pa3nmnyarh pasmepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUAM 3a/1a4aM.

[lonp30BaThCAd  IPU3HAKAMM  PABEHCTBA  TPEYTOJIBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBLHUKOB IPU PEILICHUH 3a]1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKICHHUS C HCIOJb30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd TPU3HAKAMH PAaBEHCTBA MPSAMOYIOJIBHBIX TpPEYTOJIBHUKOB,
CBOKCTBOM MEJMAaHBI, TPOBEAEHHOMN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHHKA, B
pPELIEHNH T€OMETPUYECKUX 3a7a4.

OmnpenensTe NapamiedbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢
HUMH cekymas. Onpenenars NapauiedbHOCTh NPSIMBIX C IIOMOIIBK) PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOUYEK IPYTrOM MPSMOHU.

Pemate 3a1aun Ha KieT4aTol Oymare.

[IpoBOAUTH BHIYMCIEHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHbIC 3HAUECHHUS YTIJIOB
B T€OMETPUYECKUX 3aJadyax C MCIOJB30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yTIJIOB, OOpa30BaHHBIX TpU NEPECEUCHUH [BYX
MapaJuIeNIbHBIX NPSIMBIX CEKyIleW. Pemars mpakTUYecKHe 3a1aud Ha HAXOXKJICHHE
YTIIOB.

Brnaners mnonsituem reomerpuueckoro mecta Touek (I'MT). Onpenensite
OMCCEKTpUCY YIJIa U CEepPeIMHHBIN NMEPIEeHIUKYISAP K OTPE3Ky Kak IreOMETpHUYecKHe
Mecta Touek. [lonb3oBaThcs moHATHEM reomeTpuueckoro mecra touek (I'MT) npu
JIOKa3aTEIbCTBE FTEOMETPUYECKUX YTBEPKICHUN U IIPU PEIICHUH 3a/1a4.

@opMynIMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl W Juamerpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. YMEThH JOKA3bIBATh U IIPUMEHATH
OTU CBOWCTBA IIPHU PELICHUU 33/]1a4.

Brnaners NOHATHEM OINMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh
HaxoAuTh €€ 1eHTp. JloKa3blBaTh U UCNOIb30BaTh (PAKTHI O TOM, YTO OHUCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA INEPECEKAlOTCsl B OJHOM TOYKE, U O TOM, YTO CEpPEIVMHHBIC
IIEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHON TOUKE.

Brnaners moHsTHEM KacaTEIbHOM K OKDPYXKHOCTH, ITOJIB30BATBCA TEOPEMOM O
NEPIEHIUKYJIAPHOCTA KacaTeJIbHOW W paauyca, NPOBEAEHHOIO K TOYKE KaCaHHUs.



Jloka3pIBaTh PAaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IMPOBEAEHHBIX W3
OJHOM TOYKH, U IPUMEHSTH 3TO B PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh W TNPUMEHATH NPOCTEUININE TIE€OMETPUUYECKUE HEPABEHCTBA,
MOHUMATh UX MPAKTUYECKUN CMBICI.

IIpoBOANTE OCHOBHBIE T€OMETPHUUYECKHUE IMOCTPOCHUS C MOMOIIBIO HUPKYJIS U
JIMHEUKH.

K koniry oOydenus: B 8 kyacce o0ydyaromuiics MOJIYyYUT CIEAYIOUUE TPEIMETHbBIC
pE3yNbTAThI:

Pacnio3HaBaTh  OCHOBHBIE  BHUJbl  YETBIPEXYTOJIBHUKOB, HX  3JIEMEHTHI,
MOJIb30BaThCA HMX CBOMCTBAMHU IpPHU PEIICHUH T'€OMETPUYECKUX 3anad. Paznuuath
MIPU3HAKU U CBOMCTBA MapajujiesiorpaMma, poM0a 1 MpsMOyroibHUKA, TOKa3bIBaTh UX
Y YBEPEHHO MTPUMEHSATH IIPU PEILICHUN T€OMETPUUYECKUX 3aa4.

Hcnonb30BaTh CBOMCTBA TOYKHM IEPECEUEHUS] MEIHWAaH TPEyrojbHUKa (LEHTpa
Macc) B PEIICHUH 3a/1ay.

BrageTs noHsTHEM CpeqHEHN JIMHUM TPEYToJIbHUKA U Tpaneuuu, NPUMEHITh UX
CBOMCTBA IpU PELIEHUU IeoMeTpuueckux 3anad. Mcnome3oBars Teopemy Paneca u
TEOpEMY O IPONOPLUUOHAIBHBIX OTpe3KaX, MPUMEHATb MX Ui PEIICHHS
MPaKTUYECKUX 3a]1a4.

Pacno3naBaTh LIEHTpadbHO-CUMMETPUYHBIE (DUTYpbl W HCIOJB30BATH MX
CBOWCTBA MPU PEIICHUHU 3a/1a4.

Brmanerr mnoHATHAMH TI0A00MS TPEYroOJIbHUKOB, KO3 duImeHTa momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEyroJbHUKOB. IMeTh mpeacTaBiieHue O
npeoOpa3zoBaHuUd TOA00MS M O MOAOOHBIX (urypax. Ilomp3oBarbesi NMpuU3HAKAMU
MoJ00Msl TPEYroJIbHUKOB MPH PEIICHWHM TIeOMETpUYecKHX 3anad. Jlokas3blBaTh H
IIPUMEHATH OTHOLIEHUS NMPONOPLHOHAIBHOCTH B NPSIMOYIOJIBHBIX TPEYrOJIbHHUKAX.
[TpumeHsTh MOI00KE B MPAKTUUECKHUX 3aauax.

BeiBomuTh W HWCHONB30BaTh  IpocTeiiimme  (GopMynsl IS IUIOMIAIA
TpeyroJbHUKA, TapajuiesiorpaMma, pomOa U Tpaneuuu. BeaucisaTs (pa3audHbIMU
cnoco0aMu) IMJIOIIAAb TPEYroJbHUKAa M  IUIOU@JAM  MHOTOYTOJIbHBIX  (DUryp
(monme3ysAch, TIEe HEOOXOMUMO, KAIBKYJISITOPOM). 3HATh OTHOIIEHUE TUIOMIACH
noOOHBIX (UTYp UM TNPUMEHATh NpU peuieHuH 3anad. [IpuMeHsTh mosyuyeHHbIe
YMEHUS B MPAKTUUECKUX 3a/1a4ax.

[Tonb3oBaTbes Teopemoirn [ludaropa nns  pemieHHs: TeOMETPUUECKUX U
MpaKkTUYeCKuX 3aaad. CTpOUTh MAaTEMATUYECKYIO MOJENb B MPAKTUYECKHUX 3a/1ayax,
CaMOCTOSTEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JTUHBI.

Brnagetp DNOHATHEM BIHMCAHHOIO W LEHTPAIBHOIO yIJIa, yria MEXIy
KacaTelbHOM W XOpIOW, ONMUCAHHON W BIHMCAHHOW OKPYKHOCTHU TPEYTrOJIbHUKA WU
YEeTHIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPH PEILICHUH 3a]1ay.



IIprMeHATh NOJIyYEHHBIE 3HAHMS HA IPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJIENH IS 33144 PEAIbHOW KU3HU U IPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCIICHUS C
OPUMEHEHHEM TMOoJ00Ms M TPUTOHOMETpHH  (MOJIb3YACh, TH€ HE00X0auMo,
KaJbKYJIATOPOM).

K xoniy oOydenus B 9 kJjacce oOydaroluiicss MOMYyYUT CIEAYIOIINE MPEAMETHBIC
pE3yNbTATHL:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YIJIOB, YMETh HaXOAMTh C MX
[OMOIIbIO PA3JIMYHBIE AJIEMEHTHl MPSMOYTOJIBHOTO TPEYrOJbHUKA («pEIIeHne
MPSAMOYTOJIBHBIX TPEYTOJBbHUKOBY). HaxonuTh (C MOMOIIBIO KaJbKyIATOPA) JIMHBI U
YTJIbI 17151 HETAOJIMYHBIX 3HAUCHHM.

[Tonb30BaTbea (QopMyiaMU HPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHHMH MEXAy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Jloka3bIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, NMPUMEHSITh WX IS
HaXOXX/JEHUSl PA3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PEIICHUE TPEYTrOJIbHUKOBY),
IIPM PELIEHUU TEeOMETPUYECKUX 3ahad. [IpUMEHSTh MOJydYEHHBIE 3HAHUSA IPH
PELICHUH PAKTUYECKUX 3a1ad.

[IpuMeHATh TPUTOHOMETPHIO B 33Ja4aX HA HAXOXKIAEHUE IJIOIIA1, BHIBOJUTH U
BJIAJETh TPUTOHOMETPUYECKMMHU (QopMylaMu g IUIONAAM  TpPEYroJibHUKA,
napajuiesiorpaMma, pom0Oa, Tpareuuu, BBIBOJAUTh U MPUMEHATh (popmyiny ['epoHa u
bopMyITy JUIs TUTOIIAIH BBITYKJIOTO YETHIPEXYTOJIbHUKA.

HMeTb npeacTaBiaeHUe O TOMOTETUH, IPUMEHSTh B IPAKTUYECKUX CUTYaLHSX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenast npy pelieHny 3a1ay.

Hcnonp30BaTh TeEOpeMbI O BIMCAHHBIX yIUIAX, YIVIAX MEXAY XOpAaMu
(cexyluMu) 1 yriie Mexay KacaTeJIbHOW U XOpAOW MpH PEeUIeHHH IeéOMETPUUYECKUX
3amad. Jlokas3plBaTh W NPUMEHATH TEOPEMBI O IMPOU3BENECHUH OTPE3KOB XOPH, O
IIPOU3BEJICHUH OTPE3KOB CEKYIINX, O KBaIPaTe KaCaTEIbHOM.

Bragets nonstHeM KOOpAMHAT Ha IJIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSIMOi
Ha TUIOCKOCTU. BrageTs MOHATUSIMH YTIIOBOTO KO3(h@UIlMeHTa 1 CBOOOIHOIO YIEHA,
MOHMMATh MX T€OMETPUYECKUH CMBICI U CBSI3b YIJIOBOTO KOI(PQPHUIMEHTA C
BO3pacTaHUEeM M YObIBaHMEM JIMHEHHOW (QYHKIMH. YMETh pemarb METOA0M
KOODAMHAT 3aJayd, CBS3aHHBIE C MAPAJUICIBHOCTBIO W NEPHEHIUKYJISIPHOCTHIO
MPSAMBIX, IEPECEUCHUEM MPAMbIX, HAX0K/ICHUEM TOUYEK NIEPECEUCHHUS.

BbIBOIUTP W BIIAJIETh YpPaBHEHHEM OKPYXHOCTH. VIcHonab30BaTh METON
KOOpDAMHAT JUIsl HAXOXKJICHMS IIEPECEYEHHUU OKPYXKHOCTEH M IpsAMBIX. Bianers
dbopMynaMu paccTOSHHUA OT TOYKH A0 MPSAMOM, MIIOMIAAW MapajjenorpaMmma B
KOOpAMHATAX, MMETh IOHATHE 00 OpUEHTHpOBaHHOW momaau. Iloap3oBaThCs
METOJIOM KOOPJMHAT Ha IUIOCKOCTH, IPUMEHSTh €T0 IPU PEIICHUH I€OMETPUYECKUX



U TPAKTHYECKUX 3ahad. lIpuMeHsTp MeTox  KOOpAMHAT B  MPAKTHKO-
OpUEHTHUPOBAHHBIX TEOMETPUYECKUX 3a/1a4ax.

Brnagere noHsATHEM BEKTOpa. YMETh CKIAJbIBaThb W BBIUATATh BEKTOPHI,
YMHOaTh Ha YHCIO, BIAJECTh IPABWIAMU TPEYrOJbHHKA W NapajljiesorpaMma.
Biagers NpakTHYECKMMM HMHTEPIPETALMSAIMHA BEKTOPOB. YBEPEHHO IOJIb30BATHCSA
KOOpJIMHAaTaMH BEKTOpa. BiageTe ClOXeHWeM W BBIUMTAHUEM  BEKTOPOB,
YMHO>KEHHEM BEKTOPA Ha YUCJIO B KOOPAHHATAX.

Wmetps npezncraBieHue o 6asuce (Ha miockoctu). PackmaaeiBaTh BEKTOPHI 1O
O0asucy. PackmagpiBaTh BEKTOpbl CHJI € IOMOLIbKO  IPOCLUUPOBAaHUSA U
TPUTOHOMETPUYECKUX  COOTHOWICHHWW. [IpUMEHSTH TOJlydeHHBIE 3HAHUS B
MPOCTEUIINX (PU3UUECKUX 3a/1a4aX.

Brnagere NOHATHEM CKaJISPHOIO MPOU3BEAEHUS BEKTOPOB, IOHUMATh €r0
Ir€OMETPUYECKUNA CMBICI U YBEPEHHO IOJIB30BATHCSA €r0 BBIPAXKEHHEM B JIE€KapTOBBIX
KOOpAMHATaX. 3HaTh JUCTPUOYTUBHOCTh CKAJSIPHOTO NPOU3BEACHMSI U €ro CBS3b C
poeurpoBaHueM. [[pUMEHITh CKaJIIpHOE MPOU3BEEHUE BEKTOPOB JIJIs1 HAXOXKICHUS
JUIMH W yrioB. Pemare reomMeTpuyeckwe 3aJayd C TOMOLIBIO  CKaJISPHOIO
npousBeneHuss.  Mcnonb3oBaTh — CKaIIpHOE  NPOU3BEAEHUE  BEKTOPOB B
anrebOpanyeckux v GU3NICCKUX 3a71a49aXx.

Biagete NOHATHUSMU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI YT OKPY>KHOCTU M paJUaHHON Mephl yrila, BBIUKCIATH IUIONIAAb Kpyra u
ero uvacreil. [lonumaTe cmbicn uncia 7. [IpuMeHATH NONy4eHHBbIE yYMEHUS MpU
pEIIeHNH TPaKTUYECKUX 3ajady. 3HaTh HCTOPUYECKHE CBEJACHUS 00 H3MEpeHUU
JUIMHBI OKPY>KHOCTH M IUIOIIAIA KpyTa.

HmeTs nipeacTaBieHre o npeoOpa3zoBaHUM MJIOCKOCTH, O ABMXKEeHUsIX. Haxoautpb
OCH, LIEHTPbl CHUMMETpUU (UTyp, UEHTPHl MOBOPOTA, HAXOAUTH KOMIIO3HUIIMH
npocteimx npeodpazoBaHuil. [IpuMeHATh ABMKEHHUS MIIOCKOCTH MPU PELICHUU
r€OMETPUYECKUX 3a]aY.

[IpuMeHATh MOy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MaTEMaTUYECKHE MOJEIH
JUTSL 3a7a4 PEANIbHOW KU3HH U TPOBOJIUTH COOTBETCTBYIOIINE BBIUNCIEHUS C
MPUMEHEHHUEM MOJI00US U TPUTOHOMETPUUYECKUX PYHKIMH (TIOTB3YSCh, Te
HEO00XO0IUMO, KATBKYJISITOPOM).

Mooynb « Bepoamuocms u cmamucmuray

K xoniy oOyuenust B 7 kjacce o0yyarolmuics MOJYyYUT CIAEAYIOIINE MPEIMETHBIE
pE3yNbTATHI:



Yurate wuH(OpMalMIO, TMPEACTABICHHYIO B Tabiuuax, Ha JUarpaMmmax,
MpE/CTaBIsATh JaHHbIE B BUJE TaONHUI, CTPOUTH CTOJIOMKOBBIE (CTOJNIOYATHIE) U
KpYTOBBIE AMarpaMMbl [0 MacCUBaM 3HAYEHUH.

OnuceiBaTh W HUHTEPIPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,
Ipe/icTaBlICHHbIE B Ta0JIMIIaX, HA IMarpaMmax, rpaukax.

Hcnonbs30BaTh i1 ONHMCAHMWS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKH:
cpenHee apudmeTnyeckoe, MeuaHa, HanOoJbIIee U HaMMEHBIIIee 3HAUCHUs, pa3Max,
KBapTUIIH.

Nmeth nipencTaBieHne o0 JOTUYECKUX YTBEPKICHUSIX U BBICKA3bIBAHUSIX, YMETh
CTPOUTH OTpHULIaHUA, (POPMYITUPOBATH YCIOBHBIC YTBEPKJCHUS MIPHU PEIICHUHU 3a]1ad,
B TOM 4YHUCJIE€ U3 JPYIMX Yy4eOHBIX KypCOB, MMETh MPEICTABICHUE O TEeopeMax-
CBOMCTBax M Teopemax-Npu3HaKax, 0 HEOOXOJUMBIX M JOCTATOYHBIX YCJIOBHSX, O
METO/IE€ 1I0Ka3aTeNIbCTBA OT IPOTUBHOTO.

NmeTs npencraBieHue o0 CIy4ailHOM M3MEHUYMBOCTH Ha MPUMEPAX PE3YIHTATOB
U3MEPEeHHUM, LEH, (PU3MYECKUX BEJIMYMH, AHTPOIIOMETPUYECKUX JIaHHBIX, HWMETb
IIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonb3oBaTh 1711 OMMCAHUS JAHHBIX YacTOTbl 3HAYEHHM, TPYNIHPOBATH
JaHHBIE, CTPOUTH TUCTOTPAMMBI TPYNIITUPOBAHHBIX TAHHBIX.

Hcnonw3oBath rpadsl 1S pelieHus 3a1ad, UMETh MPEACTABICHUE O TEPMHUHAX
Teopuu rpadoB: BepiiuHa, peOpo, 1enb, UK, MyTh B rpade, UMETh NMPEICTABICHUE
00 00xoje rpada u 00 OpUEHTUPOBAHHBIX Tpadax.

K koniy oOyueHusi B 8 kJiacce oOydaromuiicss MOJYyYUT CIEIYIOIIME MPEAMETHbIC
pe3yJIbTaTHI:

OneprpoBaTh NOHATUAMH MHOXKECTBA, ITOJAMHOKECTBA, BBINOJIHATH ONEpPALUU
HaJ MHOXECTBaMH: 00beIMHEHHE, ITePECeUeHUE, MePEUUCIIATh JIEMEHThl MHOYKECTB
C UCIHOJB30BaHHMEM OPraHU30BaHHOIO Iepedopa M KOMOMHATOPHOTO IpaBHIIa
YMHOKECHUSL.

Haxonuth BEpOATHOCTH Ciy4alWHBIX COOBITUHA B CIIy4allHBIX ONBITaX, 3HAS
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJI€ B OMBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUSIMU, UMETh MOHSITHE O CIIy4alilHOM BBIOOpE.

OnuceiBaTh JaHHBIE C MOMOILBIO CPEIHHUX 3HAYEHHA M MEpP pacCeHBaHUs
(nucmiepcuss M CTaHAAPTHOE OTKIOHEHUE). YMETb CTPOUTh M HMHTEPIPETHUPOBATH
JIUarpaMMbl pacCeMBaHUs, UMETh NPEJICTABICHUE O CBSI3U MEXIy HaO0JII0J1aeMbIMU
BEJINYNHAMM.

Nmets mpencraBieHue o JAepeBe, O BepmmHax ©W  péOpax mepesa,
WCIIOJIb30BAaHUN JI€PEBBEB IIPU PEIIEHUU 3a1a4 B TEOPUU BEPOATHOCTEW, B JPYIUX
yueOHBIX MaTEMAaTUYECKUX Kypcax U 3a7ad U3 APYrux y4eOHbIX IPEIMETOB.

OnepupoBaTh MOHATUEM COOBITHSI KaK MHOYKECTBA 3JIEMEHTApPHBIX COOBITUH
CIIy4ailHOTO OIIbITa, BBIMOJHATH OMEpaluy HaJa COOBITHSIMH, HCIONb30BAaTh INPHU



pelleHrnr 3aJad JuarpaMMbl ODiifiepa, YKCIOBYIO NPSAMYIO, MPUMEHATH (QOpMyITy
CJI0KEHMS BEPOSATHOCTEN.

[Tonp30BaThCA MPABUIIOM YMHOKEHUS BEPOATHOCTEN, HCIIOJIB30BATH IEPEBO IS
IIPEICTABIICHUs CIIy4ailHOTO OIbITA NpHU pelieHuH 3anad. OnepupoBaTh MOHATHEM
HE3aBUCUMOCTH COOBITHI.

K xoniy oOyuenus B 9 kiacce o0yyaromuics MOJyYUT CIACAYIOMINE MPEIMETHBIC
pE3yJbTaTHI:

[Tonb3oBaTbcsl KOMOMHATOPHBIM TPABUIOM YMHOKEHHUS, HAXOJIUThb YHUCIO
IIEPECTAHOBOK, YHMCJIO COYETAaHWM, IOJb30BaThCS TpeyroibHUKOM llackans mpu
pelIeHny 3a7a4, B TOM YHCJI€ Ha BBIUUCIICHUE BEPOSITHOCTEN COOBITUIA.

Hcnonb30BaTh NOHATUE T€OMETPUUECKON BEPOSITHOCTH, HAXOAUTH BEPOSITHOCTH
COOBITHH B ONBITAX, CBA3aHHBIX CO CIIy4alHBIM BEIOOPOM TOYEK U3 TIIOCKOU (PUTYPBHI,
OTpPE3KAa, JJIMHBI OKPYKHOCTH.

HaxoauTh BEepOSITHOCTH COOBITUH B ONBITaX, CBSA3AHHBIX C HUCMIBITAHUSIMU O
TOCTHKEHUSA MEPBOTO YCIEXa, B CEPUSIX UCTIBITAHUN bepHyuin.

NMeTh mpencTraBieHUE O CIIy4alHBIX BEJIMYMHAX M ONO3HABATH CIIy4YalHbIC
BEJIIMYMHBl B  SIBJICHUSX  OKPYKAIOLIEr0 MHpA, OINEPUPOBATH  IOHATHEM
«pacrpeaesiCcHue BEPOSITHOCTEN». YMETh CTPOUTH PACIPEICICHUS BEPOATHOCTEH
3HAYEHUH CIy4ailHBIX BEJIMYMH B U3YYCHHBIX OIbITaX.

Haxonute maremaTnueckoe 0KUIaHUE U TUCIIEPCUIO CIIyYaHOM BEJIIMYMHBI 110
pacrpeeneHuIo, NPUMEHSATh YACIIOBbIE XapaKTEPUCTUKU W3YyUYECHHBIX pacipeaeieHui
[IPU PEIICHUU 33/1a4.

NmeTs mnpencrtaBieHHME O 3aKOHE CIy4YaWHBIX YHUCEN Kak O IMPOSBJICHUU
3aKOHOMEPHOCTH B CIy4YalHOM WM3MEHYMBOCTH, MOHUMATh MAaTE€MaTHYECKOE
0o00ocHOBaHUE OJM30CTH YaCTOTHI M BEPOSTHOCTH cOOBITUS. VIMETh mpeAcTaBiICHUE O
POJIM 3aKOHA OOJIBIIIUX YHCEIT B IPUPOIE U OOIIECTRE.



TEMATHUYECKOE IINTAHUPOBAHUE

Mooynw «Anecebpay

7 KIIACC
KonunyectBo 4yacos DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypes!
UMCJIA U BBIYUCJIEHU . 11 1 bubnnorexa [HOK
PanmonansHbIe yncia (IOBTOPEHNUE) https://m.edso0o.ru/77e09b13
OYHKIHWHU. KoopauHatsl u 17 1 bubnnorexa [HOK
rpaduku. OyHKIIUN https://m.edso0o.ru/77e09b13
AJITEBPAMYECKUE BbIPAXKEHU . 7 bubmuorexa [JOK
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13
YPABHEHI/I}} N CUCTEMBI 10 1 bubnnoreka [JOK
YPABHEHMWMU. JIunelinbie ypaBHEHUs https://m.edso00.ru/77e09b13
UNCJIA U BBIUUCJIEHUS. Crenens ¢ 6 bubnnoreka [JOK
HaTypaJbHbIM [TOKA3aTeJIEM https://m.edsoo.ru/77e09b13
AJITEBPAMYECKHWE BbIPAXXEHU . 23 1 bubmuorexa [JOK
MHorouneHst https://m.edsoo.ru/77e09b13
AJITEBPAMYECKUE BBIPAKEHU . 14 1 bubnnorexka [JOK
DopMyJIbl COKPAILEHHOTO YMHOXKEHUS https://m.edso0.ru/77e09b13
bubnnorexka [JOK
UNCJIA U BBIUMCJIEHUA. JlenumocTh 10 https://m.edsogru/77e09bl3
OYHKUUWU. JInneiinas GyHKIus 16 1 bubmmorexa [OK

https://m.edsoo.ru/77e09b13
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YPABHEHUA 1 CUCTEMbI

> . bubnmoreka [JOK
10 YPABHEIUJI/II/I. CucreMsl JUHEHHBIX 14 https://m.edsoo.ru/77e09b13
YpaBHCHHIA
1 [ToBTOpeHue, 060061IeHNE, 8 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/77e09b13
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 YPABHEHUSA 1 HEPABEHCTBA. 20 1 bubnunoreka [HOK
Hepapencrtpa https://m.edso00.ru/6d40b704
5 UNCJIA U BBIUNCJIEHUW . KBaapaTtHbrit 17 1 bubnuorexa [JOK
KOpPEHb https://m.edso0.ru/6d40b704
3 YPABHEHHWA 1 HEPABEHCTBA. 17 1 bubmuorexa [JOK
KBagparusle ypaBHEHUSA https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1 bubmuorexa [JOK
JpoOHO-palinoHaNbHbIe BHIPAKEHUS https://m.edso00.ru/6d40b704
5 YPABHEHUWA 1 HEPABEHCTBA. 19 1 bubnuorexa [JOK
JIpoOHO-palmoHanbHbIe ypaBHEHUS https://m.eds00.ru/6d40b704
bu6mmorexa [IOK
6 OYHKLMH 15 1 https://m.eds00.ru/6d40b704
7 AJITEBPAMYECKUWE BBIPAYKEHU . 14 bubnmnorexa [JOK
Crenenu https://m.edsoo.ru/6d40b704
bu6mmoreka [JOK
8 UNCJIA U BBIUNCJIEHUS. IenumocTs 7 1 httos://m.edsoo.ru/6d40b704
9 [ToBTOpenue, 0600MIIEHNE, 10 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/6d40b704
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
KonTpoabubie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6nmorexa [IOK
1 OYHKIIN 25 L https://m.edsoo.ru/133deaba
5 YPABHEHNA 1 HEPABEHCTBA. 15 1 bubnuoreka [{OK
KBanparHbslie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUSA 1 HEPABEHCTBA. o5 1 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU o5 1 bubmmoreka [JOK
N ITPOI'PECCHUU https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BbIPAXXEHU . 12 1 bubnuoreka [IOK
Crenens ¢ pallMOHATBHBIM IMOKa3aTeIeM https://m.edsoo.ru/133deaba
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS bubmmoreka HOK
6 - 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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Mooyne «I'eomempusy

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (uidpp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. IIpocreitmme
1 reoMeTpuueckue GUrypsl U UX CBOMCTBA 28 1 bubmmorexa [JOK
P P ) https://m.edso0.ru/78c146¢c4
W3Mepenne reoOMeTpuIecKuX BEINYHH
bubnunoreka LIOK
2 Tpeyrobikir 19 1 https://m.edsoo.ru/78c146¢c4
[TapamnensHocTs. CymMMa yriioB Bbu6mmotreka [JOK
3 15 1
MHOI'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpsiMoyronbHBIE TPEYTOJbHUKHU 7 bubmorexa [IOK
PAMOYT peyr https://m.edsoo.ru/78c146¢c4
bubmmoteka IIOK
° l'eomerpirieckne HepapercTsa > 1 https://m.edsoo.ru/78c146¢c4
OxkpyxHocTb. ['eoMeTpruueckue Mmecta
6 TO‘fe}I,zKHOCT OCHUS C ?IOMO bIO ITUPKYJIS 18 1 bubmorexa LOK
© 0P HPIO THPEY https://m.eds00.ru/78c146c4
Y JIMHEUKH
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 10 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/78c146c4
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https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KVIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jgesioB U TeM nupposbie
Ne n/m P Konrpoabnsie IIpakruyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
N bu6mmoreka [IOK
1 HeTbpExyronb ik 22 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
2 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Hromae 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/a5cb98eb
5 YTIuibl U YETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS bubnnoreka [JOK
6 N 10 1
3HaHUU https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Peruerue Tpeyroabunios 22 ! https://m.edsoo.ru/dddde230
bubmuorexa [JOK
2 Hozobue TpeyrobHHuion 12 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Merox koopauHaT 10 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 Bexropet 20 1 https://m.eds00.ru/dddde230
bu6mmorexa [IOK
S Jlaua OKPYHOCTH 1 IIOMIA/LS KPYra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 JIBHDKEHHA MA0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 1 bubmuoreka [JOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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Mooynwe «Beposmnocms u cmamucmuxay

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne n/mm P Konrpouabnsie | IIpakrnyeckue (uacpp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
1 IIpencraBnenne TaHHBIX 4 [[bubanorexa HOK
ped A https://m.eds00.ru/596d814c]
bu6mmoreka [IOK
2 OmucaTenLHas CTaTHCTHKA 8 ! https://m.edso0.ru/596d814c
. bubnuorexa [JOK
3 CotyuaiiHas u3MeHIHBOCTS S ! https://m.edso0.ru/596d814c
bu6mmoreka [JOK
4 Baenenne s Teopuio rpagos 4 https://m.edsoo.ru/596d814c
bu6mmoreka [JOK
> Jlormka 3 https://m.edsoo.ru/596d814c
5 BeposTHOCTB M yacTOTa CIIy4aiiHOTO 5 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/596d814c
7 [ToBTOpenue, 06001IeHNE, 5 1 bubmuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edso00.ru/596d814c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

8 KVIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoabubie | Ilpakruueckue (mucpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 acca 3 https://m.edsoo.ru/032cfeff
bu6mmorexa [IOK
2 Mrosiectsa 4 https://m.edsoo.ru/032cfeff
. bubnuorexa [JOK
3 BeposiTHOCTB cityuaifHOTO COOBITHS 4 1 1 https://m.edsoo.ru/032ceff
4 OnmcarenpHas cTaTucTUKa. PaccenBanme 5 1 bu6mmorexa [IOK
JTAHHBIX https://m.edsoo.ru/032cfeff
bu6mmorexa [IOK
B
> BEICHHE B TCOPHIO rpado 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
6 Jlorika 2 https://m.edsoo.ru/032cfeff
Onepanuu HaJ CIyJailHBIMU COOBITHSIMH. bu6mmorexa [IOK
7 . 3
CnoxxeHue BepOATHOCTEN https://m.edsoo.ru/032cfeff
YcnoBHast BEpOSITHOCTh, YMHOKCHHUE bubnmnorexa [JOK
8 . 5
BEpOSITHOCTEH, HE3aBUCUMBIE COOBITHUS https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, 060061IeHNE, 5 1 bu6mmoreka [JOK
cHCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/032cfeff
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 1
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9 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB H TeM nudpoBLIe
Ne n/m P Konrpoabubie | Ilpakruueckue (mucpp )
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropenne kypea 8 kracca 3 https://m.edsoo0.ru/8b68c39f
bu6mmorexa [IOK
2 DIEMEHTEI KOMOUHATOPHKH 6 https://m.edsoo.ru/8b68c39f
3 I'eomerpuueckast BEpOSITHOCTD 3 bubmorexa [TOK
p p https://m.edsoo.ru/8b68c39f
bu6mmorexa [IOK
4 Hemerranms bepuysm 6 https://m.edsoo0.ru/8b68c39f
. bubmuorexa [JOK
> Caryuaiinas senna 3 https://m.edsoo0.ru/8b68c39f
5 YucnoBble XapaKTEPUCTUKH CITy4ailHBIX 6 bubnuoreka [IOK
BEJIMUMH https://m.edsoo0.ru/8b68c39f
bu6mmoreka [JOK
! 3axom dombimmx wncen 3 https://m.edsoo0.ru/8b68c39f
8 [ToBTOpenue, 06001IeHNE, 4 1 bubmuoreka [JOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/8b68c39f
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0



https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Mooynw «Ancebpay
K IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
o 00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
1 Yucna v BIYKACICHUS
11 BeinonusATe, coderas YCTHbIE M INHCbMEHHbIE MNPUEMBI, apUPMETHUYECKUE
' JeMCTBUSA C pallMOHATILHBIMH YU CIAMU
Haxomute 3Ha4YeHHsT YHCIOBBIX BBIPAKEHUH, TNPUMEHATH Pa3HOOOpPAa3HbIE
1.2 CHoCcOOBI U PUEMBI BBIYUCIICHUS 3HAUYCHHUH TPOOHBIX BBIPAKEHHIA, COJEPIKALIIX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH
[lepexoauts OoT omHOW (OpMBI 3ammMcu YHcen K Jpyroil (mpeoOpa3oBHIBATH
1.3 JNECATUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUIHYIO IPOOb)
14 CpaBHMBATh U YHOPSIOUYMBATh pallMOHAIbHbIE YNCIIA
1.5 OxpyrisTh yucna
BBINONHATE NPUKHUIKY M OLIEHKY pe3ylbTaTa BBIYMCICHHUH, OLIEHKY 3HAYCHHH
1.6 YHCIIOBBIX BBIPAKCHUN. BBIMONHATH AEWCTBUS CO CTETEHSMHU C HATypalbHBIMH
MOKa3aTeNsIMU
17 [TpuMeHATh NpU3HAKK AETMMOCTH, Pa3jIoKEHHE HAa MHOMKUTENIU HaTypaJbHbBIX
' qucen
Pemate mpakTHKO-OpUEHTHPOBAHHBIC 33Ja4yH, CBSA3aHHBIE C OTHOIICHUEM
18 BEJIMYMH, MPONOPLUOHATBHOCTBIO BEIMYUH, MPOIEHTAMH, WHTEPHPETHPOBATH
' pe3yibTaThl pelIeHHs 3a/1ad ¢ y4ETOM OIpaHUYEHUI, CBA3aHHBIX CO CBOWCTBAMHM
paccMaTpUBaeMbIX OOBEKTOB
2 AnrebGpanyeckue BbIpaKeHHs
91 Hcnonp3oBare anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSAThH €€ B
' npoliecce OCBOCHUS y4eOHOro MaTepHuasa
59 Haxomute 3HaueHMss OyKBEHHBIX BBIP@KEHUH MpU 33JaHHBIX 3HAUYEHUSX
' IEPEMEHHBIX
53 BeimonHATE TIpeoOpa3oBaHusi IENOTO BBIPAKEHHS B MHOTOWICH TMPHUBEICHHEM
' MOJI0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK
94 BbINONHATE YMHOXKEHUE OJHOWIEHA HA MHOTOWIEH U MHOTOYJICHa Ha MHOT'OYJICH,
' IPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH
OcymiecTBIATh  pa3ioKEHWE MHOIOWIEHOB HAa MHOXUTEIM C  IOMOILBIO
2.5 BBIHECEHHMsSI 332 CKOOKM OOIIEro MHOXHTENs, TPYIIUPOBKU CIIAaraeMbIX,
npuMeHeHHs GOopMYI COKPAIEHHOTO YMHOKEHUS
2.6 [IpumeHaTh MpeoOpa3oBaHUs MHOTOYJICHOB ISl PEIICHUS Pa3IMYHBIX 3a7ad W3




MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 pealbHON IPAKTUKU

Hcronp30BaTh CBOWMCTBA CTENCHEH C HaTypaJbHBIMHU IIOKA3aTCIIIMU  JIA

21 npeoOpa3oBaHus BHIPAKEHUI
3 VYpaBHEHMsI U HEpAaBEHCTBA
Pewlats nuHEHHBIE YpaBHEHHMS C OJHOM IEPEMEHHOW, IIPUMEHsAs IIpaBHIIa
3.1 Iepexo/ia OT UCXOHOI0 YpaBHEHUS K paBHOCUIIbHOMY eMy. [IpoBepsTs, ABisercs
JIM YUCJIO KOPHEM ypaBHEHUS
3.9 [TpumensaTs rpaduyeckue MeTOJbl IPU PELICHUM JMHEWHBIX YpPaBHEHUH M HUX
' cucreM
33 [Tonbupats npuMepsl nap 4Kce, SBIAIOLIMXCS PELICHUEM JIMHEHHOro ypaBHEeHUs
' C IByMsl II€pEMEHHBIMU
3.4 CtpouTh B KOOPAWHATHOM TUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHUS C IABYMs
' NEPEMEHHBIMHU; MTOJIB3YSICh IPa)uKOM, TPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHUS
35 Pemate cuctembl OBYX JMHEHHBIX ypaBHEHUH C JIByMsI NEPEMEHHBIMHM, B TOM
' qucie rpaduIecKu
CocTtaBiaTh U pelaTh JMHEHHOe ypaBHEHHE WM CUCTEMY JIMHEHHBIX ypaBHEHUN
3.6 [0 YCJIOBHUIO 3a/lauM, UHTEPIIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJlauu
HOJIy4EeHHBIH pe3yibTaT
4 Koopaunats! u rpapuku. @yHkuun
N300pakaTh Ha KOOPAMHATHOW MNPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
4.1 KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3alIUCHIBATh YUCIIOBBIE NPOMEKYTKH
Ha anre0panveckoMm sI3bIKe
4.2 OtmeudaTs B KOOpAMHATHOM TNIOCKOCTH TOYKH I10 33JaHHBIM KOOPJAWHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMA. CTpouTs rpaduk GyHKINHN Y = [X|
OnwuceIBaTh C MOMOIILIO (DYHKIMH U3BECTHBIE 3aBUCUMOCTH MEX/1y BEITUYMHAMU:
4.4 CKOPOCTB, BpeMs, paccrosiHue, LIEHY, KOJIMYECTBO, CTOMMOCTB,
POU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
4.5 Haxoauth 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuit croco® mpencTaBiIeHHs] U aHanIM3a HHQOpMaluu,
4.6 U3BJIEKATh U UHTEPIPETUPOBATh HH(OPMALIHIO U3 TPaPUKOB peaabHBIX MPOLIECCOB
Y 3aBUCUMOCTEN
8 KUIACC
K IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
o o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
1 Yucna u BBIYUCIECHUS
Hcnonp30BaTh HavaabHbIE MPEACTABIECHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEIN
11 JUIS CPAaBHEHUS!, OKPYIJICHUS U BBIYMCIIEHUH, N300pakaTh AEHCTBUTEIbHBIE YUCIIA

TOYKaMU Ha KOOPJMHATHOW MpsIMOM




1.2

[IpumensaTh TOHATHE apUPMETHYECKOrO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3YS IMPHU HEOOXOAUMOCTH KAaJIbKYJISTOP, BBIIOIHSTDH
npeoOpa3oBaHus BBIPAKEHUN, COAEpKAIIUX KBaJpaTHbIE KOPHH, HCIONb3Ys
CBOICTBa KOpHEM

1.3

Hcnonp3oBaThk 3amucu 60J'IBLHI/IX U MaJIbIX 4YHUCC]I C INOMOIIBKO IACCATHUYHBIX
npobeii u creneneit yucna 10

2.1

AnreGpanyeckue BbIpaKeHHs

HpI/IMeHﬂTB IIOHATHEC CTCIICHHU C OEJIbIM IIoKa3aTrejieMm, BBIIIOJIHATD
Hp606pa3OBaHI/I$I Bpra)KCHHfI, COACpKAIKMX CTCIICHHU C LECJIbIM I1IOKa3aTCIEM

2.2

2.3

BbINONMHATE TOXAECTBEHHbIE IMPEOOPa30BAHUS PALMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE ITPAaBHJI ICHCTBHUI HaJl MHOTOWICHAMH U aJreOpandecKuMu IpoosMu

PacknagwsiBaTh KBaI[paTHLIﬁ TpéX‘lJ'IeH Ha MHOXXHUTCIIN

2.4

[IpumensaTs npeoOpa3zoBaHUs BBIPAXKEHUN JUIsl PEIICHUs pa3IMUYHBIX 33jad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 pEalbHON NPAKTUKU

3.1

YpaBHEHHUs U HEPABEHCTBA

Pemars HHHCﬁHBIe, KBaApPATHLBIC YpPABHCHHUA W PALUOHAJIBHBIC YPABHCHMH,
CBOIAIHECA K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IIEPCMCHHBIMU

3.2

[IpoBoauTh mpocTEIME HCCIENOBaHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
YHCclie C IPUMEHEHHEM I'papuuecKux MpeAcTaBieHul (yCTaHaBIMBaTh, UMEET JIU
YpPAaBHEHUE WIM CHCTEMAa YPaBHEHHUW pEIICHUS, €CIM HUMEET, TO CKOJIBKO, H
npoyee)

3.3

[Iepexoautsb OT cioBecHOI (HOPMYIUPOBKH 3a/1a4M K €€ anredpanyeckoil Moienu
C IOMOIIBIO  COCTaBJECHMS  ypaBHEHUS  WJIU  CUCTEMbl  ypaBHEHHI,
UHTEPIIPETUPOBaTh B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJyYEHHBIH
pe3ynbTar

3.4

4.1

IIprMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHUsI, OLIEHKH, pelaTh
JIMHEHbIE HEpPABEHCTBA C OJHOW TMEPEMEHHOM M HX CHUCTEMbI, JaBaTh
rpagu4ecKyr0 WUTIOCTPAIIMI0O MHOXKECTBA pEIIEHWH HEPaBEHCTBA, CHCTEMBI
HEpPaBEHCTB

DyHKIMHU
[ToruMate W UCMONB30BaTh (YHKIIMOHAIBHBIE TIOHATHS M S3BIK (TEPMHUHBI,

CHUMBOJIMYECKHE O0O3HAuUeHHsI), OMPEAEATh 3HAYeHHE (PYHKIUHU MO 3HAUYECHUIO
apryMeHTa, OINpeesATh CBOHCTBA (PYHKIMH 110 €€ rpaduky

4.2

Ctpouts rpaduku 3JeMEeHTapHbIX PYHKIMHA BUJIA:
y=k/x
y=k/x

, Y =X%, Yy = X3, Y = |X|, onuchIBaTh CBOMCTBA YUCIOBOU (DYHKIIUU 1O €€ rpaduky

9 KIIACC



HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

Kon 00pa3oBaTeJIbHOM NMPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
1 Ywuciia ¥ BEIYUCICHUS
1.1 CpaBHUBaTh U yHOPSIAOYUBATH PALIMOHAJIBHBIE U UPPALIMOHAIBHBIE YK CIIa
BeimonHaTe apudmeTnueckue ACHCTBHS C PAlMOHATBHBIMUA YWCIAMH, COUYETas
1.2 YCTHBIE€ U TMUCHbMEHHBIC MPUEMBI, BBIMOIHATH BBIYMCICHUS C UPPALUOHATHHBIMHU
YHCIaMHu
13 Haxonuth 3HaueHus cTeneHed C LENbIMU ITOKA3aTeIMU U KOPHEH, BBIYUCIATH
’ 3HAUYEHMS YUCIIOBBIX BHIPAXKCHUI
14 OKpyrisiTb  ACHCTBUTEIbHBIE YHUCIA, BBIIOJHATh MNPUKUIKY pe3yibTara
' BBIYHMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUMN
2 VYpaBHEHUS U HEPABEHCTBA
21 Pewmate nuHeliHble W KBaJpaTHbIE YpAaBHEHUS, YPAaBHEHMS, CBOISAIIMECS K HHUM,
MpocTeHIne TpoOHO-PAMOHATIBHBIC YPaBHEHUS
59 Pewmate cuctemsbl ABYX JIMHEWHBIX YPAaBHEHUH C JABYMsI IEPEMEHHBIMU U CUCTEMBI
' JIBYX YpaBHEHHUM, B KOTOPBIX OJIHO YPAaBHEHHE HE SABJISIETCS JIMHEUHBIM
53 Pemate TexcToBbIE 3a7auM aNreOpandecKuM CIocOOOM C MTOMOIIBIO COCTABIICHUS
' YpaBHEHUS UM CUCTEMBI IBYX YPAaBHEHHM C IBYMs [I€PEMEHHBIMU
[IpoBoauTh MpoOCTEHIINE UCCIEI0OBAHNS YPABHEHUM U CUCTEM ypaBHEHHUH, B TOM
2.4 YHUCJIe C TPUMEHEHNEM rpadUuecKuX MpeCTaBIeHU (HalpuMep, yCTaHaBIUBATh,
HMMEET JIM YPaBHEHUE UM CUCTEMa YPaBHEHUH PEIIEHUs, €CITH UMEET, TO CKOJIBKO)
95 Pemars nuHeiiHbIe HEpaBEHCTBA, KBapaTHBIE HEPABEHCTBA, U300paXKaTh pEUICHHE
' HEPaBEHCTB HA YMCJIOBOU MPAMOM, 3aMCHIBATh PEHIEHUE C TOMOLIBI0 CHMBOJIOB
Pemate cucTteMbl NTUHEWHBIX HEPABEHCTB, CHCTEMBlI HEPABEHCTB, BKIIOYAOIIHE
2.6 KBaJpaTHOE HEPABEHCTBO, H300pakaTh peEIICHUE CHUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3alIMChIBATh PEIIEHHUE C TOMOIIBIO CHMBOJIOB
2.7 Hcnonbs30BaTh HEpABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4
3 OyHKIMH
Pacio3naBate ¢yHKIIMM W3YYEHHBIX BHUIOB. [loKa3piBaTh CXEMaTUYECKH
31 pacnojokeHne Ha KOOPIUHATHOHM TUIOCKOCTH TrpadukoB ¢GyHKimi Buma: Y=KX,
' y=kx+b, y=k/x, y=ax’t+bx+c, B 3aBucMMOCTH OT 3Ha4eHHH KOID(DUIHEHTOB,
OIUCHIBATh CBOMCTBA (DYHKIIHIA
3.9 [Toka3piBaTh CXEMATHYECKH pPACIOJIOKEHHE Ha KOOPJAWHATHOW TJIOCKOCTH
' rpadukoB GyHkiuit Buga y = VX, Y = |X| u onuchIBaTh CBOWCTBA (PYHKITUI
33 Crpouts u wu300pakaTh CXeMaTHYECKH TpapuKd KBaApPaTUYHBIX (QYHKIIHA,
' OIMHCHIBATh CBOMCTBA KBaIPATUYHBIX (DYHKIUH 0 UX rpadukam
3.4 Pacrio3naBate kBaapatuuHyio GYHKIHIO 10 (Qopmyiie, TPUBOAWTH MPUMEPHI
' KBaJIpaTUYHBIX (DYHKIIUH U3 peaTbHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmerndeckas 1 TeOMETPUIECKask TPOTPECCUU
41 Pacrio3naBate apudMeTHUECKyI0 M TEOMETPUUYECKYIO MPOTPECCHH TPU PAa3HBIX

cnoco0ax 3aJaHus




BremonHATh BBIYUCICHUA C HUCIIO0JIBb30BaHHUECM (I)OpMYH n-ro YJICHA

42 apu(pMeTUYECKO U reOMeTPUUYECKOI MPOrpeccuii, CyMMBI MIEPBHIX N YJICHOB

4.3 N300pakaTh 4IeHBI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIUHATHOM TIIOCKOCTH
Pemarp 3agauu, CBA3aHHBIE C YHUCIOBBIMU MOCIEAOBATEIHLHOCTSAMHU, B TOM UYHUCIIE

4.4 3aladyd W3 peaibHOM KHU3HU (C MCHOJIb30BAaHMEM KalbKYISATOpa, HU(GPOBHIX

TEXHOJIOTHHN)

Mooyne «I'eomempusy

7 KJIACC

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOTI'0O 00111€er0 00pPa30BaHUA

6

I'eomeTpus

6.1

Pacnio3naBaTh u3ydeHHBIE T€OMETpPHYECKUE (PUTYpPBI, ONMPEAENsaTh UX B3aUMHOE
pacmojoKeHue, N300paxkarh TeOMETPHUECKHAE (PUTYPHI, BBITIOIHATL YEPTCIKU IO
YCJIOBHUIO 3a7a4uu. M3MepsTh JIMHEHHbBIE U YTJIOBbIE BEJIMYMHbBL. Pemare 3a1aun Ha
BBIYMCIICHHUE JIJTUH OTPE3KOB U BEJIUYMH YIJIOB

6.2

6.3

Jlenate rpyOyI0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIUYMH NPEAMETOB B peasibHOM
KHU3HU, pa3MEpPOB MPUPOAHBIX 00bEKTOB. Pa3nuyarh pazmepsl 3TUX OOBEKTOB I10
MOPSIAKY BEJIMYHHBI

CTpOI/ITL YCPTECIKU K TCOMCTPHUICCKUM 3a/ladaM

6.4

[Tonp30BaTbCsl MPU3HAKAMU PABEHCTBA TPEYrOJBHHUKOB, UCIIOIb30BATh MPU3HAKH
U CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPHU PELICHUH 3a/1a4

6.5

6.6

6.7

HpOBOI[I/ITI) JIOTUYCCKUE PpacCCyYKACHUA C MCIIOJIb30BAHUEM TCOMETPHUICCKUX
TeopeM

ITonp30BaTbCcs  NpU3HAKAMU  PABEHCTBA  IMPSAMOYIOJIBHBIX  TPEYIrOJIbHUKOB,
CBOMCTBOM  MEJWaHbl, IMPOBEACHHOW K THUIOTEHY3€  MPSIMOYIOJIBHOIO
TpEyroJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

OmnpenensaTs NapaieabHOCTh NPSIMBIX C MOMOUIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢
HUMH ceKkymas. OnpenensaTs NapajjieIbHOCTh NPSAMBIX C IOMOIIBIO PaBEHCTBA
pPacCTOSTHUM OT TOYEK OJHOM IIPSAMOM 10 TOYEK APYroil MpsMOu

6.8

6.9

Pemate 3amaun Ha kieTyaToi Oymare

[TpoBOIUTH BBHIUMCIEHUS U HAXOJAUTh YMCIOBbIE U OYKBEHHBIC 3HAYCHHS YTJIOB B
TFEOMETPUUYECKUX 33JadaX C HMCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB M
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPHU TEPECEUCHUU JIBYX
MapajuieIbHbIX IPSIMBIX CEKyIel. Pemars npakTuueckue 3a/1ladyi Ha HaXOXKACHUE
YIJIOB

6.10

Bnagerp MNOHATHEM TIE€OMETPUYECKOIO MECTa TOUYEK. YMETh OIPEAEsaTh
OMCCeKTpUCY yIlla M  CEpPelIMHHBIA MNEpPHEeHAMKYIIp K OTpPe3Ky Kak
reOMETPHUECKUE MECTA TOUEK




6.11

@opMyIMpOBaTh OINPEAEIEHUS OKPYKHOCTM U Kpyra, XOpAbl U JUaMeTpa
OKPY’>KHOCTH, IOJb30BaThCA MX CBOHCTBAMHU. YMETh NPHUMEHATh 3TH CBOMCTBa
IIPU PELIeHUH 3a1a4

6.12

Biagers NOHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH, YMETb
HaxoauTh e€ meHtp. llomb3oBaThecs (pakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB
TPEYrOJIbHUKA IIEPEeCEKAaroTCs B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIE
NIEPIEHIUKYIIAPEI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE

6.13

6.14

Bnagers noHsATHEM KacaTeNbHON K OKPYKHOCTH, MOJb30BaTbCSl TEOPEMOM O
NIEPIEHIUKYJIIPHOCTH KacaTelbHON U pajuyca, IPOBEIEHHOIO K TOUKE KacaHUs
[Tonb30BaTbes MPOCTEUIIMMH T€OMETPUUYECKMMH HEPaBEHCTBAMH, MOHUMATh HX
MPAKTUYECKUI CMBICIT

6.15

8 KJIACC

[IpoBOIUTH OCHOBHBIE T'€OMETPUYECKHE IOCTPOCHUSI C TOMOIIBIO LUPKYIS H
JIMHENKHU

Kon

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

6

6.1

6.2

I'eomerpus

PacriozHaBaTh OCHOBHBIE BBl YETHIPEXYTOIBHUKOB, UX 3JIEMEHTBI, 10JIb30BaTHCS
UX CBOMCTBaMU IPU PELIEHUU T'€OMETPUUECKHUX 3a]a4

[IpuMeHsTh CBOMCTBA TOUKH MEpECEUCHUs] MEIMaH TPEYroJbHUKA (IIEHTpa Macc) B
pelIeHnN 3a1a4

6.3

BJ'IaI[CTI) IIOHATHUEM cpez[Heﬁ JIMHUW TPEYIroOJIbHUKA W Tpancuuu, MPUMCEHATH HUX
CBOMCTBA MPU pELICHNUN reoMeTprdecKkux 3a1ad. Ilonb3oBaTecsa Teopemoit Paneca
U TEOPEMOM O MPONOPLUUOHAIBHBIX OTpEe3KaX, MPUMEHATh MX Ui pPELICHUs
MPAKTUYCCKUX 3aaa4

6.4

6.5

6.6

[IpyuMeHsTh NpU3HAKU MOA0OMS TPEYrOoJbHUKOB B PEIIEHUU TE€OMETPUUYECKUX
3aja4

[Tonmp3zoBatbes  Teopemort Iludaropa uIst  pemieHHss TEOMETPUYECKUX U
IpakTHYeCKUX 3agady. CTpOUTh MAaTeMaTHYECKYI0 MOJENIb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSTEIbHO JENIAaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI

Brnagerp moHsATHMSIMEM  CHHYCa, KOCHMHYca M TaHIeHCa OCTpOro  yria

MNpAMOYTOJIbHOTO TPCYTOJIbHUKA. ITonp30BaThbCsA ATUMU MOHATUSIMHU IS pCHICHUSA
MMPAKTUYCCKUX 3ada1

6.7

Beraucisate  (pa3nuvHBIMUA - CIIOCOOAMU) TUIOMIAAL TPEYTrOJbHUKA M TUIOIIAIH
MHOTOYTOJIBHBIX  Guryp (moyb3ysich, T/€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[TpuMeHSTH MOTyYeHHBIC YMEHHUS B IPAKTUYCCKHUX 3a/1a4ax

6.8

Bnanerp mOHATHSAMH BIMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yrjax MeXAy XopaamMu (CeKyIMMH) U yrjie MexIy
KacaTeJIbHOW U XOP/IOW MPU PEHICHUH T€OMETPUUECKUX 3a71a4




6.9

Biamers mNOHATHEM OIKMCAHHOIO YETBIPEXYTOJIbHUKA, IIPUMEHATH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOIbHUKA IIPY PEILIECHUH 3a1a4

6.10

9 KIIACC

[IpumMeHsTH TMONyYeHHBIE 3HAHMUA HAa MPAKTHKE — CTPOUTh MaTeMaTUYEeCKHE
MOJIENU JJIS 33124 PeaIbHOM KU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIUMCIICHUS
C TPUMEHEHUEM TMOA00USN TPUTOHOMETPUH (MOJB3YSCh, TJe HEOOXOIUMO,
KaJIbKYJIATOPOM)

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOIUTH C UX ITOMOIIBIO
pa3inyHbIC 3JIEMEHTBI IIPSAIMOYTOJIBHOTO TPEYroJIbHUKA («pereHue
NPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxomuTh (¢ MOMOIIBI0 KaJbKYJISATOpA)
JUIMHBI U YTJIbI JJ1 HeTaOJUYHbBIX 3HAYEHUI

6.2

6.3

6.4

6.5

ITonp3oBaThes Q)OPMYJ'IB.MI/I NpUBCACHUSA W OCHOBHBIM TPUI'OHOMCTPHUYCCKUM
TOXACCTBOM [JIsI HaXOXACHUA COOTHOIIICHUMN MCKAY TPUTOHOMCTPUYCCKUMU
BCJIIMYNHaAMH

Hcnons3oBaTh TCOPEMbI CHUHYCOB U KOCHHYCOB JUISA HAXOXICHUS PA3JTIAYHBIX
QJICMCHTOB TpPCYTOJIbHUKA («pemeHne T]I)CYFOJ'IBHI/IKOB»), MNPpUMCHATE HUX IIPU
peuICHUH I'€COMCTPUICCKUX 3a/1av

Brnaners moHsATHSAMH TpeoOpazoBaHMs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no/1o0HbIX ¢uryp. Ilonap3zoBarbess cBoicTBaMU MOJO0MS MPOM3BOJBHBIX (QUTYP,
YMETh BBIYMUCIATH JJIUHBI MU HAXOAUTh YINIBI Y MOAOOHBIX Quryp. IlpumeHsTs
CBOWCTBA MOAOOMS B MPaKTHMUECKUX 3ajadaXx. YMETb MPUBOAUTH IPUMEPHI
0JIOOHBIX (PUTYDP B OKpY’KaIOILIIEM MUpE

ITonp30BaThCA TCOpEMaMu O MNPOU3ZBCACHHUU OTPE3KOB XOpJ, O HPOU3BCACHUU
OTPEC3KOB CCKYIIUX, O KBAApPATC KacaTelbHOI

6.6

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX F€OMETPUYECKUN U (PU3UUYECKUN CMBICII,
MPUMEHTh UX B PEUICHUH T€OMETPUYECKHX M (pu3ndeckux 3agad. [IpumeHsTh
CKAIIIPHOE MPOU3BEACHUE BEKTOPOB JIUISl HAXOKAEHUS JUIMH U YTJIOB

6.7

6.8

ITonp30BaThCA MCTOAOM KOOPAWHAT HA IIJIOCKOCTHU, MPHUMCHATL €ro B PCHICHUU
rCOMCTPHUYCCKUX W IMTPAKTUUCCKHUX 3ajiayq

BitageTs NOHATHAMM IIPABUIBHOTO MHOTOYT'OJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI
JyTU OKPYXHOCTHU U PAJMAHHON MEPBI YIVIa, YMETh BBIUUCIATH IUIOLAAbL Kpyra u
ero yacreil. [IpuMeHsTs nojlydeHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax

6.9

HaxoanuTe ocu niM LEeHTphl CUMMETPUH QUTYp, TPUMEHSTH JBUKEHUS IIOCKOCTH
B IIPOCTEUILHNX CIIy4asix

6.10

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAaHMA Ha IPAKTHUKE — CTPOUTH MATCMaTHYCCKUC




MOJIETH 7S 33124 PeaTbHOM KU3HU U TIPOBOJIUTH COOTBETCTBYIOIIUE BBIYUCIICHUS
C TPUMEHEHHEM I0J00USN TPUTOHOMETPHUYECKHX (DYHKIMIA (MOJIB3YsICh, TIC
HEO0OXO0IUMO, KATBKYJISITOPOM)

Mooynw «Beposmnocms u cmamucmuxay

7 KIIACC

K IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
on .
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsA

5 BeposiTHOCTB M cTaTHCTHKA

YuraTh uWHPOpPMAILMIO, TPEACTABICHHYIO B Ta0JMIaX, Ha JuarpaMmmax,
51 MPEACTABIATh JaHHBIC B BHJE TaOJHWI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBHIE
(cTronbuareie) U KPYroBBI€) 110 MACCUBAM 3HAYCHHI

OnuceIBaTh U HHTCPIIPCTUPOBATL PCAJIbHBIC YUCJIOBBIC JAHHBIC, IMIPCACTABJICHHBIC

52 B Ta0JIMIIax, HA UarpaMMax, rpapukax
53 Hcnons30BaTh I ONUCAaHUS JAHHBIX CTATUCTUYECKHUE XapAKTEPUCTUKU: CPETHEE
' apudmernueckoe, MearaHa, HauOoJIbIlIee U HAaMMEHbIIee 3HAaUCHUs, pa3Max
HNmers mnpencraBieHHEe O CIIy4alHOM W3MEHYMBOCTM Ha IpuUMepax LEH,
5.4 ($u3NYECKUX BEIMYUH, aHTPOIIOMETPUUYECKUX JaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH
8 KIIACC
K IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOM
o 00pa3oBaTe/IbHOW NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA
5 BeposiTHOCTB U cTaTUCTHKA
W3BnekaTh 1 npeoOpazoBbIBaTh MH(OPMAINIO, IPEACTABICHHYIO B BUE TaOIMIL,
5.1 auarpammM, rpaduKoB, TPEICTaBIATh JaHHbIE B BHJE TaONHWL, IuUarpamm,
rpapuKoB
5.9 OnuceiBaTh JaHHBIE C IOMOIIBK CTATUCTHMYECKMX IOKAa3aTeNlel: CpEeIHHX
' 3Ha4YeHUH U Mep paccerBaHMs (pa3Max, JUCIIEPCHs U CTaHAapTHOE OTKJIOHEHHE)
53 HaxoauTh 4acTOTHl YHMCIOBBIX 3HAUYEHUN U YaCTOTHI COOBITHH, B TOM YHCIE IO
' pe3yibpTaTaM U3MEPEeHU U HaOII0IeHU
HaxoauTe BEpOSTHOCTH CIIyd4ailHBIX COOBITMH B OMNbBITax, 3Has BEPOSTHOCTHU
5.4 9JIEMEHTApPHBIX COOBITUH, B TOM 4YHCIE€ B ONBITaX C PaBHOBO3MOXKHBIMU
JIEMEHTAPHBIMH COOBITUAMU
55 Hcnonb3oBaTh TpauuecKue MOJAEIH: JEpeBO CIYYalHOTO SKCIEPUMEHTA,
' auarpammsl DWjepa, 4ucaoBast npsmas




OHepI/IpOBaTB MNOHATUAMU: MHOXKCCTBO, IMOJMHOKCCTBO, BBIIIOJIHATE OIICpAllUA

5.6 Ha/Jl MHOXECTBaMHU: OOBbEIMHEHHE, IIepeceueHHe, AONOJIHEHUE; IepednuciIsiaTh
3JIEMEHTBI MHO>KECTB, IPUMEHATH CBOMCTBA MHOXKECTB
Hcnonp30Bare rpaguueckoe NMpeACcTaBICHUE MHOXKECTB M CBS3€H MEXKIy HUMHU
5.7 JUI ONMCAaHMs NPOLIECCOB U SBICHUI, B TOM 4YMCIE NpPU PELIEHUU 3ajad U3
ApYTuX y4yeOHBIX MPEAMETOB U KypCOB
9 KJIACC
K IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOMH
o o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
5 BeposaTHOCTB U cTaTUCTHKA
W3BnekaTh W mpeoOpa3oBbIBaTh WHGOPMALNIO, MPEICTABICHHYI0 B Pa3JIMYHBIX
5.1 MCTOYHHKAX B BHJE TAOIHII, AUarpamm, rpadukoB, MPeaCTaBIsATh JaHHBIC B BUC
TabIuII, IUarpamMmm, rpaduKoB
5.9 Pemarp 3agaum opraHM3oBaHHBIM IIepeOOpPOM BapuUaHTOB, a TaKkKe C
' HCI0JIb30BaHNEM KOMOMHATOPHBIX IIPABUJI U METO/IOB
5.3 Hcnonb30BaTh ONMCaTENbHbIE XapaKTEPUCTUKY AJI1 MACCUBOB YHCJIOBBIX JAHHBIX,
' B TOM YHCJIE CPEJIHUE 3HAUECHUS U MEPHI PACCEUBAHUS
5.4 HaxomuTh 9acToThl 3HAY€HWH M YacTOTHI COOBITUS, B TOM YHUCIE TMOJb3YSICh
' pe3yabTaTaMy MPOBEAEHHBIX U3MEPEHHUH U HAOII01eHU
HaxoauTbh BepoSATHOCTH CITydyallHBIX COOBITHI B M3YUYEHHBIX OIBITAX, B TOM YHCIIE
9.5 B OMNbITaX C PaBHOBO3MOXKHBIMHU JJIEMEHTApHBIMH COOBITHSIMH, B CEpUAX
WCIIBITAaHUH J0 IIEPBOTO yCIIeXa, B CEPUAX UCIBITaHUN bepHymm
5.6 HmeTs nipencTaBiieHne O CIIy4aiiHON BEIMUYUHE U O PACIPEIEIICHUH BEPOATHOCTEN
HNwmers mpencTaBieHHE O 3aKOHE OOJIBIIMX 4YHCET KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIYYalHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YKCEN B

pUpoJie U 00IIeCTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Mooynb «Anecebpay

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BIYKCICHUS
JpoOu 0OBIKHOBEHHBIC U JIECATUYHBIC, TIEPEXO0 OT OJHOM (HOPMBI 3arucu Ipodei
11 K aApyroil. IloHaTue panmoHanpHOro 4ucia, 3aluch, CPAaBHEHUE, YIIOPSI0UMBAHHE
PalMOHATIbHBIX YUCEI
12 ApudmeTndeckre ACUCTBUA C pPAalMOHAIBHBIMHM 4YHclamMu. Permnenue 3amau u3
' pealibHOM MPAKTUKK Ha YacTH, Ha TPOOH
13 CreneHb ¢ HaTypaJlbHBIM I[IOKa3aTeJeM: OIpeleleHue, IpeoOpa3oBaHUE
' BBIPQ)KEHUI Ha OCHOBE OTIPEIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TpoueHThl, 3aUCh MPOLIEHTOB B BUAE ApoOM U IpoOH B BUIE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4¥l Ha MIPOLIEHTHI, PELLICHUE 33/1a4 U3 PEAJIbHOM MTPaKTUKU
15 [IpuMeHeHrne NPU3HAKOB ACIUMOCTHU, PA3JIOKEHUE HA MHOXKHUTEIN HATypaJbHbIX
' qucen
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHas MPOMOPIIMOHATBHOCTH
2 Anrebpanueckue BhIpaXKEeHUs
21 [IepeMeHHBIE, YMCIOBOE 3HAYEHWE BBIPAXKEHUS C NEpeMeHHOW. JlomycTumble
' 3HAYECHUS IEPEMEHHBIX
59 [IpencraBneHre 3aBUCUMOCTM MEXKIy BeIMYMHAMH B  BUAE  (HOPMYIIBL.
' Beorurcienus mo Gpopmyinam
2.3 [TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PABHBIE BHIPAYKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeIeM
95 OpHowieHbl n MHorowieHbl. CreneHp MHoOrowieHa. Cl0OXEHHE, BBIUUTAHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 DopMybl COKpAIIEHHOTO YMHOXKEHHMsI: KBaJIpaT CYMMBbI M KBaJpaT Pa3HOCTH.
' Popmyna pa3HOCTH KBapaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKHUTEIN
3 YpaBHeHUs
31 YpaBHEeHHE, KOpEHb ypleHeHm{, nmpaBuiia TpeoOpa3oBaHUs  YpaBHEHUS,
PaBHOCUJIBHOCTb YpaBHEHUN
39 JluHeitHoe ypaBHEHHE C OJHOM TEPEMEHHOM, 4YHCIO KOpPHEW JIMHEHHOIO
' ypaBHEHUS, PEIICHUE JIMHEUHBIX YPaBHECHUI
33 CocraBieHne ypaBHEHMM IO YCJIOBMIO 3ajayd. PerieHue TEKCTOBBIX 3ajad C
' [IOMOIIBIO YPaBHEHUI
3.4 JluneliHOE ypaBHEHUE C BYMs IIEPEMEHHBIMH U €T0 rpaduk
35 CucreMa ABYX JIMHEUWHBIX YpaBHEHUU C ABYMs NepeMEeHHbIMU. PermieHue cucrem

ypaBHEHUU crmocoOoM MoAcTaHOBKU. [IpumMepsl pemieHHs TEKCTOBBIX 3adad C




IIOMOILBIO CUCTEM YPAaBHEHUI

4 Koopaunate! u rpadpuku. yHKIun
4.1 Koopaunara Touku Ha nmpsMon
4.2 Hucnossle NPOMEXKYTKH. PaccrossHue Mexay IByMs TOYKAMH KOOPAMHATHOMN
' PSIMOi
43 [TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. Abcuucca U opiMHaTa TOYKH
' Ha KOOPJAMHATHOM MJIOCKOCTH
44 [Ipumepsr rpadukoB, 3agaHHBIX QopMmylramMu. UYTeHHE TpaguKOB peaTbHBIX
' 3aBHCHMOCTEH
4.5 [Tonstue pynkuuu. I'paduk ¢pynknun. CroiicTBa GpyHKINN
4.6 Jluneitnas pynkuus, e€ rpaduk. 'paduk dyHkum y = [X|
4.7 I'paduueckoe pemieHre TMHENHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUN
8 KIIACC
Kon IIpoBepsiemMblii 31eMeHT coAepKAHUA
1 UYucna v BBIYUCIICHUS
11 KBanpatuslii kopenb wu3 uucna. [lonstue 00 uUppaMOHATBLHOM YHCIE.
' JlecsiTuuHble TPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CpoiicTBa apupMeTHYeCKUX KBaJpaTHBIX KOpPHEH M UX MpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUM U BBIUHUCICHUAM. JleMCTBUTENbHBIC
qucna
1.3 Crenens ¢ nenslM MokasaresneM U e€ coiictsa. CTaHgapTHas 3alKCh YKCiIa
2 Anrebpanyeckue BbIpaXXKEHUS
2.1 KBanpatHblil TpEXuiieH, pa3inokeHue KBaJApaTHOro TPEXUIeHa Ha MHOKUTEITN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoodu
2.3 CrnoxeHue, BBlYUTaHHE, YMHOXKEHHE, JIeIeHNE anredpandeckux apooei
2.4 PanmonanbHble BeIpaykeHUS M UX TpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBanpartHoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOrO ypaBHeHHus. Teopema
' Buera
3.2 Pemenue ypaBHeHMil, CBOAAIIMXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiinme ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'padmyeckas uHTEeprpeTanys ypaBHEHMM C JBYMs NEPEMEHHBIMM M CHUCTEM
3.4 JIMHEWHBIX YpaBHEHUN C JBYMs IlepeMeHHbIMU. [Ipumepbl pemieHus cucrem
HEJIMHENHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMHU
3.5 Pemennie TeKCTOBBIX 3329 areOpandeckuM crocooom
3.6 UwucoBpie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM




3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 [Tonarue ¢ynxkumuu. OO6IACTh ONpPENEIEHUS] U MHOKECTBO 3HAYCHMH (QYHKIUH.
' Crnioco0bl 3a1anust GyHKITUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKIUU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GPyHKITHH, OTPaXKAIOMIUX PeaTbHbIE TPOIECChI
44 OyHKIIMM, ONMUCHIBAIOIIME TMPSAMYH0O M OOpaTHYIO MPOMOPLUOHAIbHbIE
' 3aBHCHMOCTH, X IpaduKu
4.5 Oyukuuu y =Xx2 y = X?
4.6 Oyukmuu Y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHU U CUCTEM ypaBHEHUH
9 KNIACC
Kon IIpoBepsieMblii 3JIeMeHT coO/iep:KaAHUSA
1 Yucna u BBIYMCICHUS
11 PammonanbHpie  YKcna, HMppalMOHANBHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHHIE
' JECATHYHBIE JAPOOH
MHOXeCcTBO JeHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIE YHCIAa KAaK OECKOHEUHBIE
12 JecATUYHble IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
' NEHUCTBUTENBHBIX YHCET U KOOpAWHATHOW mpsiMod. CpaBHEHHE AEMCTBUTEIbHBIX
qHCcen
1.3 Apudmernueckue 1eicTBUS ¢ 1eHCTBUTEIbHBIMY YHCIAMU
WNsmepenus;, npubnuxeHusi, OneHKA. Pa3Mepsl OOBEKTOB OKPYXKAIOIIETO MUpAa,
14 JUTMTENTFHOCTh  TIPOIIECCOB B OKpyKaromeM wmupe. [IpubmmkéHHoe 3HadeHHe
' BEJIMYMHBI, TOYHOCTh NpuOmmKkeHus. Okpyrienue uucen. [Ipukunka U oreHka
pe3yJIbTaTOB BHIYMCICHUH
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUSI ¢ OTHOHN EpEMEHHON
2.2 JInneliHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOISIIINUXCS K JIMHEWHBIM
2.3 KBanparHoe ypaBHeHue. Pelienne ypaBHeHUH, CBOAALIMXCS K KBAAPaTHBIM
24 bukBanpatHoe ypaBHeHue. I[Ipumepsl pelleHHs ypaBHEHHW TPETbEH M 4YETBEPTOM
' CTEINEHEH pa3iokeHUEeM Ha MHOXKUTENIN
2.5 Pemenue 1poOHO-paIMOHANIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 Tpadux
2.8 Pewrenne cucreM AByX JIMHEWHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMU




Pemenne cucrem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHENHOE, a IPYroe — BTOPOi

2.9
CTEIeHU

2.10 I'paduueckas MHTEpIIPETAIIUSA CUCTEMBI YPAaBHEHUH ¢ ABYMS IIEPEMEHHBIMU

2.11 Pemenre TekCTOBBIX 33724 anreOpandecKuM CrocoooM

212 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue muHeHHBIX HEPABEHCTB C OJHOU MTEPEMEHHON

2.14 Pemrenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.15 KBanparnsie HepaBeHCTBA

516 I'paduueckas wHTEpHpeTanus HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS
' HEPEMEHHBIMH
3 OyHKIMH

31 KBagpatuunas gynkius, e€ rpaduk u coiicta. [lapabona, KOOpAUHATHI BEPIIMHEI

napaboJibl, 0Ch CHMMETPHUH MapadoJIbl

3.2 I'paduku Gpynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku Gpyukmii y=K/X, y = X° u ux cBoicTBa

3.4 I'paduxu QyHKIMIT , ¥ UX CBOICTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

41 Ompenenenne W CrnocoObl 3aJaHMsl YHUCIOBBIX TOCJIENOBATEILHOCTEH. 3anaHue
' MOCJIEI0BATEIBHOCTU PEKYPPEHTHOM popMmynoit u popMyIoil N-ro uieHa

49 Apudmerrnueckas nporpeccus. PopMyisl N-TO YieHa apuPpMETHUECKON TPOrpeccu,
' CYMMBI TTEPBBIX N YJICHOB

43 I'eomerpuueckas nporpeccusi. @opMyiel N-TO YJIeHAa FeOMETPUUECKON Iporpeccum,
' CYMMBI TEPBBIX N YJICHOB

44 N300paxenue 4aeHOB apupMeTHUECKON U TEOMETPUUYECKOM Mporpeccuii ToukamMu Ha
' KOOPJIMHATHOM MIIOCKOCTH. JINHEHHBIA U SKCITOHEHIIMAIBHBINA POCT

4.5 CnoxxHbl€ MIPOLIEHTHI

Mooyne «I'eomempusy

7 KIIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM

Kon o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUsA
6 I'eomerpus
Pacnio3HaBaTh M3ydeHHBIE T€OMETpUYECKHE (QUTYphl, ONPEACNATh WX B3aUMHOE
6.1 pacnosoxeHue, u3o0paxkaTb reoMeTpuyeckrue (Urypbl, BBIMOIHATH YEPTEKU IO

YCJIOBHUIO 3ada4u. HSMepHTB JIMHEHHBIE U YIJIOBBIC BCIWYWHBI. PemraTs 3aJa4u Ha
BBIYUCJICHUC IJIMH OTPE3KOB U BEJIIMYUH YIJIOB




6.2

Henatb rpyOyi0 OIEHKY JMHEHHBIX U YIJIOBBIX BEIUYMH MPEAMETOB B pealbHOU
KHU3HHU, Pa3MEpPOB IPUPOAHBIX O0BEKTOB. Pasnuyare pasmepsl 3TUX OOBEKTOB IO
MOPAJIKY BEJIMYUHBI

6.3

6.4

CTpouth 4epTeKU K FT€OMETPUUECKHUM 3a/1adam

[Tonb30BaTbes MpU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIIOIb30BATh MPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEHICHUH 3a/1a4

6.5

HpOBOI[I/ITB JIOTUYCCKUC paCCYKACHUA C UCIIOJIB30BAHUEM I'COMETPUUCCKHUX TCOPEM

6.6

6.7

6.8

Ilonp30BaTbcd  IpHU3HAKAMU  PAaBEHCTBA  NPSMOYIOJBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IIPOBEACHHON K THIIOTEHY3€ NPAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUHU T€OMETPUYECKUX 3a1a4

Omnpenensth NmapauieaIbHOCTh HPSMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pasyer ¢
HUMH cekymas. OnpenensTe NapajuiebHOCTh NPSAMBIX C IOMOUIIbIO PABEHCTBA
pPacCTOSTHUM OT TOYEK OJHOM MPSAMOM 10 TOUEK APYrod mpsiMoit

Pemiate 3amaun Ha kieryaTtoi Oymare

6.9

[IpoBoAUTH BBHIYMCICHUS U HAaXOIUTh YUCIIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B
F€OMETPUYECKHUX 3a/a4ax C HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJBbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpPU TIEPECEUCHHH JBYX
MapaJUICIbHBIX IPSAMBIX CEKyllel. Pemars nmpakThyeckue 3a1adu Ha HaxOKJICHHE
yIJIOB

6.10

6.11

6.12

6.13

Bragete mNOHATMEM TIeOMETPHUYECKOIO MECTa TOYEK. YMETh ONpPElIeisaTh
OMCCEKTpUCY yria U CEPEeIUHHBIA NEPIEHIUKYISAP K OTPE3KY Kak T€OMETpUUYECKUe
MeCTa TOUYEK

@opMynHpOBaTh OMNPEACICHHUS] OKPYKHOCTM W Kpyra, XOpAbl U JUMaMeTpa
OKPY’KHOCTH, MOJIb30BaThCsl UX CBOMCTBAMHU. YMETh MPUMEHATHh 3TU CBOWCTBA MpHU
pelieHuu 3a1a4y

BrnaneTs noHATHEM OIKMCAaHHOM OKOJIO TPEYroJIbHUKA OKPY’KHOCTHU, YMCTb HAXOJUTH
e€ HOCHTP. ITonp30BaThCA (I)aKTaMI/I O TOM, 4YTO 6HCC€KTpI/ICI>I YIJIOB TPEYTOJIbHUKA
MEPCCCKAOTCA B OJHOM TOYKE, U O TOM, YTO CCPCAUHHBLIC IMCPICHAUKYIAPBI K
CTOPOHAaM TPEYTOJIbHUKA MEPCCCKAOTCA B OJIHOM TOUKE

BrageTte mnoHsATHEM KacaTelbHOW K OKPY)KHOCTH, IOJb30BAaThCSl TEOPEMOW O
NEPIEHIUKYIIIPHOCTH KAacaTelIbHON U pajnyca, IIPOBEIEHHOIO K TOYKE KaCaHUs

6.14

6.15

[Tonp30BaTbcsl MPOCTEHIIMMHU T€OMETPUYECKMMH HEPABEHCTBAMH, NMOHHMATh HX
MPAKTUYECKUI CMBICIT

IIpoBOAUTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHUS C IOMOIIBIO LUPKYIS U
JIMHEUKU

8 KUIACC

Kon

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus




6.1

Pacno3HaBath OCHOBHBIE BHUbI LIf’:TI:IpéX}’I‘O.TII:HI/IKOB, X 3JICMCHTHI, I10JIb30BATHCA
HX CBOHCTBaAMH IIpU pCUHICHUH I'COMETPUUCCKUX 3aaayd

6.2

6.3

6.4

[IpuMeHATH CBOMCTBA TOUKHM NEPECEUCHUsS] MEIMAH TPEyrojbHUKa (LIEHTpa Macc) B
pELIECHNH 3a/1a4

BJ'Ia,Z[GTB IOHATHUEM CpGI[HCfI JIMHUW TPEYroJIbHUKA W TpallCluu, IMPUMCHATH HX
CBOMCTBaA IIpH pEIICHUN I'COMETPUUCCKHUX 3a/1a4. Ilonp30BaThCs TGOpGMOfI danecan
TGOpGMOﬁ 0 IIPONOPHUOHATIBHBIX OTPE3Kax, IMPHUMCEHATH HX JIA PCIICHHUA
IMPAaKTUYCCKUX 3aaa4d

HpI/IMeHHTB IIPpU3HAKH HO,I[O6I/I$I TPECYIrOJIbHUKOB B PCIICHUHN I'COMETPHUICCKUX 3aaa4d

6.5

[Tons3oBarbest  Teopemoit  [ludaropa st pemieHus TEOMETPUUECKHX U
MMPAKTUYCCKHUX 3a1a4. CTpOI/ITB MaTCMAaTUYCCKYIO MOJCJIb B IIPAKTUYCCKHUX 3a/javdax,
CaMOCTOATEIILHO JeJIaTh YePTEX U HAXOJAUTh COOTBETCTBYIOIINE JJIMHBI

6.6

6.7

6.8

BJ'IaI[eTB IMNOHATHUAMU CUHYCA, KOCHMHYCAa U TAHI'CHCA OCTPOTIO yIjia IpsAMOYTOJIbHOI'O
TPCYTOJIbHUKA. Ilonp30BaTbCA STUMH IIOHSATHUSIMU AJid peIICHUS TPAKTUYCCKUX
3aga4

Bbruuciiate  (pa3iuyHBIMU - CIOCOOAMHM) TUIOMIAAb TPEYTrOJbHUKA W IUIONIAIN
MHOTOYTOJBHBIX ~ Quryp (moib3ysAch, TJ€ HEOOXOTUMO, KAIbKYJISTOPOM).
[TpuMeHSTH MMOJTy4YCHHBIC YMECHHUS B TIPAKTUYCCKUX 3a/1a4ax

Bnaners moHSTHSIMU BIMCAHHOI'O U HCHTPAJIBHOI'0 yrija, UCIO0JIb30BaTb TCOPEMEBI O
BIIMCAHHBIX YIJIaX, yIJlaX MCKAY XOpAaMU (CCKYIJ_[I/IMI/I) " YTJIC MCXKIY KacaTelbHOH
n XOp,Z[OfI IIpU pCHICHUH IT'COMETPUICCKUX 3aJ1aYq

6.9

Bragete mNOHATHEM ONMCAaHHOTO YETBIPEXYTOJIBHMKA, IPUMEHATH CBOMCTBA
ONMMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PELICHUH 3a7a4

6.10

[TpuMeHATHh NOTy4YEeHHBIE 3HAHUS HA NMPAKTHUKE — CTPOUTh MAaTeMaTHUYECKHUE MOJIENIH
UL 3a/1a4 PeaNbHOW JKM3HM M TIPOBOAHMTH COOTBETCTBYIOIIWE BBIYMCICHUS C
NPUMEHEHHEM TOMOOMSM TPUTOHOMETpHH (TIONB3YsACh, TA€ HEOOXOAMMO,
KaJIbKYJISITOPOM)

9 KIIACC

Kon

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOW NPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHusA

6.1

I'eomerpus

3HaTh TPUTOHOMCTPUYCCKUC (I)YHKI_[I/II/I OCTPBIX YIJIOB, HAXOAUTH C HX IOMOIIBIO
PA3JIMIHBIC 3JICMCHTEI IPAMOYT'OJIbHOTO TPCYTr'OJIbHUKA («peI_HCHI/IC MPAMOYTOJIbHBIX
TpeerJ'ILHI/IKOB»). Haxoaute (C IIOMOIIBIO KaJ'IBI(y'JBITOpa) JJIAHBL WU YTJIbl JJI
HETAOJMYHBIX 3HAYCHUI

6.2

[Tonb3oBatbes  (opmynamMu TPHUBEACHHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM JJISI HAXOXJEHUS COOTHOWICHHH MEXAY TPUTOHOMETPUUYECKUMHU
BEJTMYUHAMU

6.3

Hcmons3oBaTh TECOPEMBI CHHYCOB M KOCHHYCOB [JIsI HAXOXJACHUA PA3JIMYHBIX




JJIEMEHTOB TPEYroJbHUKA («PEIIEHWE TPEYTrONbHUKOBY), IMNPUMEHATh WX MpU
pEeLICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnaners moHsTHAMH TpeoOpazoBaHHs IMOJ00WS, COOTBETCTBEHHBIX 3JEMEHTOB
noo0HbIX (uryp. Ilomb3oBaThcsi cBoOMcTBaMH 1MONOOMS TPOU3BONBHBIX (UTYD,
YMETh BBIYMCIATH JJIMHBI U HAaXOAWTh YIJBl Yy MoaoOHbIX ¢uryp. Ilpumensarsb
CBOWCTBa TOAOOHMS B TPAKTHUECKUX 3a/Jadyax. YMEThb HPUBOJIUTH INPUMEPHI
MOAOOHBIX (PUTYp B OKpYXkKaIOIIEM MUPE

6.5

6.6

6.7

Ilons30BaThCA TCOpEMaMu O INPOU3SBCACHHU OTPE3KOB XOpA, O IMPOM3BCACHUU
OTPC3KOB CCKYLINX, O KBAAPATEC KacaTelIbHOI

ITons30BaThCA BCKTOpaMH, IMOHHMMAaThb HX FeOMeTpI/I‘IeCKI/Iﬁ n (bI/ISI/ILIeCKI/Iﬁ CMBICII,
INPpUMCHATL UX B PCHICHHHN TI'COMCTPHUUYCCKUX H q)HSI/II-ICCKI/IX 3ajJa4. HpHMeHHTL
CKaJIIPpHOC MMPOU3BCACHUC BEKTOPOB I HAXOXKACHU IJIMH U YTJIOB

ITonp30BaThCcsi METOAOM KOOpAWHAT Ha INNIOCKOCTH, IIPUMCHATL €ro B PCHICHHH
ICOMCTPHUUCCKUX U MMPAKTUYCCKUX 3a1aq

6.8

Biagers mOHATHAMU NPABUIBHOIO MHOTOYI'OJIBHMKA, JUIMHBI OKPYXXHOCTH, JJIMHBI
JIyTU OKPY’KHOCTH M PaJUaHHOM Mephl yIVia, YMETh BBIYMCILATH ILUIOIIAAb Kpyra u
ero yacreul. [IpuMeHsaTh oJlydeHHbIE YMEHUS B IIPAKTHYECKUX 3a/1a4ax

6.9

6.10

HaxoauTh ocu mim HEHTpbl CUMMETPUU (PUTYD, TPUMEHSATh ABH)KEHHS IJIOCKOCTH B
MIPOCTEUIINX CITydasx

[TpuMeHATHh NOTy4YEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEeMaTUUYECKHUE MOJIENIN
U 3a/la4 peaJlbHOM JKM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIYHCICHUS C
IPUMEHEHUEM IOJ00USH TPUTOHOMETPUYECKMX (YHKIMHA (MOJB3ysCh, TI7ie
HE00X0/IUMO, KaIbKYJISITOPOM)

Mooynb «Bepoamuocms u cmamucmuxay

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
5 BepostHOCTB 1 cTaTucTHKa

5.1

[IpencraBnenne MaHHBIX B BHJAE TaONHI], auarpamm, rpadukoB. 3amogHEHUE
Ta0JIMl, YTEHHWE M IIOCTPOCHHE AuarpaMMm (CTOJOMKOBBIX (CTOJNIOUATHIX) H
KpyroBbiX). UTeHne rpadukoB peanbHBIX TpolieccoB. M3prieuenne mHbopmamm
W3 IUarpamm | TaOJInIl, UCTIOIh30BAHUE U UHTEPIIPETAIHS TAHHBIX

5.2

OnucarenpHasi CTAaTUCTHKA: CpefHee apu(MeTHYecKoe, MeAHaHa, pa3Max,
HauOoJblllee U HavMEHblIee 3HAUeHHUs HaOopa YHCIOBBIX NaHHBIX. [Ipumepsl
CIIy4aifHOM M3MEHYUBOCTH

5.3

Cray4aliHplii SKCIepUMEHT (ONBIT) W ciaydailHoe coObiTHe. BepostHocTh U
gyacToTa. Pojib MaoBepOsSTHBIX U MPAKTUUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE
1 B oOmecTBe. MoHeTa U urpajgbHas KOCTb B TEOPHH BEPOSATHOCTEH

5.4

I'pad, Bepmmna, pedpo. Ctenens BepmnHbl. Unciao pédep u cymmapHasi CTEIeHb
BepunH. Ilpeacrasienue o cessHocTH rpada. Llemn u nukisl. Ilytu B rpadax.




O6xox rtpada (ditnmepoB myth). llpencraBieHue 00 OpUEHTUPOBAHHOM Tpade.
Perenue 3a1a4 ¢ moMoIisio rpados

8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
5 BeposiTHOCTB M cTaTuCcTHKA

51 [IpencraBneHue TaHHBIX B BUJIE TAOJIUII, TUarpaMm, rpaduKoB
5.9 MHOXeCTBO,  3JIEMEHT  MHOXECTBa,  MOAMHOXecTBo.  Omepauun  Hax
MHOXECTBAMU: 00bEIMHEHHE, IEpeceUeHue, JOMOTHECHUE
5.3 CBoiicTBa omepaluii HaJl MHOXKECTBAMH: IIEPEMECTUTEIILHOE, COYETaTeIIbHOE,
' PacCIIpeIEIUTENBHOE, BKIIIOUESHUS
5.4 Hcrnonws3oBanne TpaduUuecKoro MPENCTABICHUS MHOXKECTB JUIS  ONHMCAHUS
' peaNbHBIX MPOIIECCOB U SBJICHHM, PU PEIICHUH 3a/1a4.
55 Nsmepenne paccemBanus naHHbIX. Jlucmepcuss W CTaHIAPTHOE OTKJIOHEHUE
' YHCIIOBBIX HAOOPOB. J[marpamMma paccenBaHUs
DnemMeHTapHbIe COOBITHS ciiydaiiHOro omnbiTa. Ciyyaiinbie coObiTus. BeposiTHOCTH
5.6 coObiTuii. OnBITBI C  PAaBHOBO3MOXKHBIMH ~ DJICMEHTAPHBIMH ~ COOBITHUSIMH.
) Crnydaiiapiii  BeIOOp. CBS3p  MEXIYy MAJIOBEPOSTHBIMH W MPAKTHUYECKH
JIOCTOBEPHBIMH COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKe
HepeBo. CBoiicTBa J€peBbEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE BUCAUYEH
5.7 BEPIIHHBI, CBSA3b MEXKIY YHCIOM BEpIIUH U yucioM pédep. [IpaBuno ymMHOKEHHUS.
Pemenue 3amau ¢ momoristo rpadoB
58 [IpotuBononoxueie coObiTUs. [uarpamma Ditnepa. O0beMHEHNE U TIepeceueHne
' coOwITuii. HecoBmecTHbIe coObITHS. DOpMyIia CIOKEHHS BEPOSTHOCTEN
5.9 VYcnoBHas BeposiTHOCTh. [IpaBuiio ymHoxenus. HezaBucumpie coObITHS
5.10 [IpencraBnenue skcrepuMeHTa B BHUJIE JepeBa. PeleHne 3a1a4 Ha HaXOXKIEHUE
' BEPOSITHOCTEN C MOMOIIBIO JIEpeBa CIIy4ailHOTO SKCIIEPUMEHTA, AuarpaMm Dijiepa
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 BeposiTHOCTB U cTaTHUCTHKA
[IpencraBnenre MaHHBIX B BHJE TaONHI], AUarpamm, rpaduKoB, MHTEPIPETAIUS
51 JaHHBIX. UTEeHHWE W TOCTPOCHHME TaONuIl, JAuarpamm, rpaduKoB IO peaTbHBIM
JIaHHBIM
5.2 [lepecTanoBku U pakTopUal
5.3 CodeTaHHusA B YMCI0 COYETaHUI
5.4 Tpeyronpauk [lackans. Pemenne 3a1a4 ¢ UCMOIb30BaHHEM KOMOMHATOPUKHI
5.5 I'eomerpuyeckas BepoATHOCTb. Clly4ailHBI BBIOOp TOYKHM U3 (UTYpPBIHA




MJIOCKOCTH, U3 OTPE3Ka U U3 JYTd OKPYKHOCTH

5.6 UcnpiTanue. Ycnex u Heyaaya. Cepusi MCIIBITAHUM J10 TIEPBOrO ycrexa

57 Cepusi ucnbiTanuii bepHymmu. BeposTHOCTH COOBITHII B CEpUU HCIBITAHHMA
' Bepuymm

5.8 CrnyuaiiHas BeJIMUMHA U paclpeiesieHue BEpOsTHOCTEN

59 Marematnueckoe oxuganue u - gucnepcus. I[lpumepsl MaTeMaTH4YECKOro
' 0’KHMJIaHHSI KaK TEOPETUYECKOr0 CPETHEr0 3HAUCHUS BETUYHHBI

5.10 MaremaTuueckoe OKHIaHUE U JUCIIEPCHS CIIYYaHOW BEJIMYUHBICYUCIIO YCIEXOB
' B CEPUU UCIBITAHUN bepHym»

511 [TonstTe o 3akoHe Oonbliux uucen. M3MmepeHHe BEpOSTHOCTEH C MOMOIIBIO

yacToT. Ponb 1 3HaUeHne 3aKOHA OOJBIINX YHCEN B IPUPOIE U OOIIECTBE




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Mooynv «Aneebpay

Kox
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMH: MHOXECTBO, IMOJMHOYKECTBO, OIEpPaLMU
HAJ MHOXXECTBAMHU; YMECHHE ONEPUPOBATH MOHATHSIMHE: Tpad, CBSI3HBINA Tpad,
JIEpEeBO, LMKJI, IPUMEHATh UX MPU PELICHUM 3a1a4; YMEHUE MCIOJIb30BATh
rpaduyueckoe MpeacTaBIeHUe MHOXKECTB ISl OMHMCAaHUs PEAIbHBIX MPOILIECCOB
U SIBJICHU, IPU PEIICHUH 3a1a4 U3 JPYTUX Y4eOHBIX MMPEIMETOB

YMeHune ornepupoBaTh TOHSATHUSMHU: OIpPEACIICHHE, aKCuoMma, TeopeMa,
JI0KA3aTeNbCTBO; YMEHHE PACO3HABaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA,
MPUBOAUTH NMPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHUS U OTPUIIAHUS
BBICKA3bIBAaHHI

YMeHnue onepupoBaTh NOHATHAMU: HATYPaJIbHOE YHCIIO, IPOCTOE U COCTABHOE
YHUCII0, JETUMOCTh HAaTYPAJIbHBIX YHCEN, IPU3HAKU JCIIMMOCTH, LIEJIOE YHCIIO,
MOJIyJIb Yrcia, OOBIKHOBEHHAsI Ap0oOb U JIeCATUUHAs APOOb, CTaHIAPTHBIN BUT
qrclia, pPalUOHAIBHOE YHCIO, HPPAMOHATBHOE YHCIO, apu(MeTHYecKuit
KBaJpaTHbIA KOPEHb; YMEHHUE BBIIIOJHATh JCUCTBUS C YMCIIAMU, CPABHUBATH U
YIOOPSAOYMBATh YHUCJA, IPEACTABIATh YKMCIA HAa KOOPAWHATHOW NPSIMOM,
OKpYIVIATh YHWCJIA; YMEHHUE JeNarb IPUKUIKY M OLEHKY pe3yibTara
BBIYHCIICHUH

YMeHue onepupoBaTh MOHATUSMH: CTENEHb C IEJIbIM  IOKa3aTeleM,
aprudMeTHUecCKuil KBaJapaTHBIH KOpPEHb, MHOTOWIIEH, alreOpandeckas IpoOb,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEHH OOJIble eIUHUIIbI;
YMEHHE BBINOIHITHh PAcUYETHI 10 (popmynnam, npeoOpa3zoBaHUs LENbIX, IPOOHO-
pPAalMOHAIBHBIX BBIPAKEHUW W BBIPAKEHUW C KOPHSIMH, pa3JIOKEHUE
MHOTOWIEHAa Ha MHOXXHTEIH, B TOM 4YHCIE C HCIOJIb30BaHUEM (QOpMYIT
pa3HOCTH KBaJIpaToOB U KBAJApaTa CYMMBI U pa3HOCTU

YMeHue OnepupoBaTh MOHATUSMU: YHUCIOBOEC PABEHCTBO, YPABHEHHUE C OJHOMI
MIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHE
pemiaTte JMHEHHbIE W KBaJpaTHbIE ypaBHEHUS, JAPOOHO-pallMOHATIBLHBIC
YpaBHEHUS C OJHOM MEPEMEHHOH, CHCTEMBI JBYX JIMHEHHBIX YpPaBHEHUMU,
JMHEHbIE HEPaBEHCTBA U UX CUCTEMbI, KBaJlpaTHbIE U JAPOOHO-palliOHANIbHbIE
HEPaBEHCTBA C OJHOW IIEPEMEHHOW, B TOM YHUCJEC IPU PELICHUU 3a4ad U3
IpPYruX IpeaMETOB M IPAaKTHUYECKUX 3aJad; YMEHHME HCIIOJIb30BaTh
KOOPJMHATHYIO TPSMYIO M KOOPAMHATHYIO IUIOCKOCTh JUIS H300pakeHUs
pELICHU YPaBHEHU, HEPABEHCTB U CUCTEM

YMeHne ornepupoBarh NOHATHAMHU: (yHKOUSA, Tpaduk GYHKIHH, HYIH
GYHKIIMM, TPOMEXKYTKHA 3HAKOMOCTOSIHCTBA, TPOMEXKYTKH BO3pACTaHMUS,




yObIBaHUSI, HauOOJbIIEe W HAWMEHbIIEE 3HAUeHUS (YHKIUU;, yMEHUE
OIIEPHPOBATH MOHATUSAME: TIPSIMasi TPONOPIIMOHATLHOCTb, JIMHEHHAsT (DyHKIHS,
KBaJpaTU4Hasi  (QyHKIUs, oOpaTHas MPONOPIUOHAIBHOCTh, Mapabora,
runep0bosa; yMeHUue CTPOUTh rpaduku HYHKIIMHN, UCTIOIB30BaTh TpauKu ist
OIIpENICIICHUs] CBOWMCTB IMPOIECCOB M 3aBHCUMOCTEH, IUIsl PEUICHUs 3a1ad W3
OpPYTHX Yy4eOHBIX TMPEAMETOB M pEATbHON JKU3HH; YMEHHE BBIPAXKATh
dbopMyaMu 3aBUCUMOCTH MEXIY BETMUNHAMU

YMeHHne onepupoBaTh MOHATHUSAMU: MOCIEAOBATEIBHOCTh, apupMeTHUECKas U
reoMeTpuYecKast IIPOTPECCUU; yMEHUE UCII0JIb30BaTh CBOMCTBA
nocieaoBaTenbHOCTeH, (GOpMysIbl CyMMbl M OOILEro Wi€Ha IpHU PElIeHUU
3a/1a4, B TOM YHUCIIE 3a]1a4 U3 IPYrUX y4eOHBIX MPEIMETOB U peaIbHON KU3HU

YMeHue peiarTrh 3aaa4u pa3HbIX THUIIOB (B TOM 4YHCJIC Ha HPOLCHTHBI, JOJIHU U
4aCTu, JIBHIXCHUC, pa60Ty, LOCHY TOBApOB U CTOMMOCTH IIOKYIIOK MW YCJIYT,
HaJIO0ru, 3aJadud H3 obnactu YIIpaBJICHHUA JIMYHBIMU U CeMEHHBIMU
q)HHchaMI/I); YMCHHE COCTAaBJIATH BbIPAKCHUA, YPABHCHUS, HCPABCHCTBA U
CUCTCMbI 110 YCJIOBUIO 3ada4dd, HUCCICAOBATL IIOJIYYCHHOC PCIICHHUEC U
OLICHUBATh HpaBI[OHOIIO6HOCTI) MMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue omnepupoBaTh MOHATUAMHU: (UIypa, TOYKA, OTPE3OK, HpsAMas, JIyd,
JOMaHas, yrojl, MHOIOYIOJbHHMK, TPEYIOJIbHUK, pPAaBHOOEAPEHHBI U
PaBHOCTOPOHHHUI TPEYrOJIbHUKHU, IPSAMOYIOJbHBIA TPEYroJbHUK, MEAMAHA,
OucceKkTprca U BbICOTA TPEYroJIbHHUKA, YETBIPEXYTOJIbHUK, MapajlielorpamMm,
poMO, IpsIMOYTOJIBHUK, KBapaT, Tpaneuus; OKpyKHOCTb, KpYyT, KacaTellbHas;
3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (UTYpAMU; YMEHUE peliaTh 3aJ1a4l, B TOM
YHClie U3 MOBCEHEBHOM JKM3HH, HA HAX0XK/IEHUE T'€OMETPUUYECKUX BEITUYUH C
IPUMEHEHHEM M3yUYEHHBIX CBOUCTB QUTyp U (PaKTOB

10

YMeHnue onepupoBaTb  NOHATUSIMM:  PaBEHCTBO  (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NAapaJIEIbHOCTh W NEPIEHAMKYJISIPHOCTh MNPAMBIX, YTOJI
MEXy HpsIMBbIMHU, NMEPIEHIUKYISAp, HAKJIOHHAsA, MPOEKIus, nojaodue ¢uryp,
Mo0OHbIE TPEYrOJbHUKH, CHUMMETPHUS OTHOCHTEIBHO TOYKM U TPSMOIi;
YMEHHE paclo3HaBaTb pPAaBEHCTBO, CHMMETPUI0O M Tojolue  ¢uryp,
[apaJuIEIbHOCTD U MEPIIEHIUKYIISIPHOCTD MPSAMBIX B OKPYKAIOIIEM MUPE

11

YMeHne onepupoBaTh MOHATUAMH: JIJTMHA, PACCTOSTHUE, YToJl (BEJIMUMHA yTJa,
CHHYC ¥ KOCHHYC yTJIa TPEYTrOJIbHUKA), TIJIOMIA/h; YMEHUE OIIEHUBATh Pa3MEepPhI
MPEIMETOB U OOBEKTOB B OKPYKAIOIEM MHUPE; YMEHUE NPUMEHATH (HOPMYIIbI
nepuMeTpa M IUIOLAAM MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTU W TUIOLIAJH
Kpyra, o0bemMa MPSIMOYrOJBLHOTO Tapaslieienuela; YMEHHE MPUMEHSTh
MPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHHUKA,
teopemy [ludaropa, TpUrOHOMETPUUYECKHE COOTHOIICHHS I BBIYMCIICHUS
JUTMH, PACCTOSIHUM, TUIOIIAEH

12

YMmenue n300paxars Iockue GUrypsl 1 UX KOMOMHALIMHU, TIPOCTPAHCTBEHHBIE
(GUrypel OT pyKH, C MOMOILIBIO YEPTEKHBIX MHCTPYMEHTOB U DIEKTPOHHBIX
CPEZCTB MO TEKCTOBOMY HJIM CHMBOJIBHOMY OITHUCAHHUIO

13

YMeHue onepupoBaTh MNOHSTUSAMH: HPSIMOYrOJibHAasg CHCTEMa KOOPAMHAT;




KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOM3BEIEHHE BEKTOpa Ha
YHCJI0, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB; YMEHUE UCIOIb30BATh BEKTOPHI U
KOOPJAMHATHI JJIs MPEACTaBIECHUS JAHHBIX M PEIICHUs 3a7ad, B TOM YUCIE U3
JPYrux y4eOHBIX MPEAMETOB U PEaIbHOM KU3HU

14

15

VYmMmenune OIICpHUPOBATH IOHATHUAMMU: CTOJI6I/IKOBBI€ U KPYIrOBbBIC AOUAarpaMmbl,
TaOJIMIIBI, CpeHee apuPMETHUECKOe, MeIuaHa, HanOoJbllee U HANMCHbIIEE
3HAYCHUsI, pa3Max YHCIOBOTO HAOOpPa; yMEHUE M3BIIEKATh, HHTEPIPETUPOBATH
U 1peoOpa3oBbIBaTh HH(POpMAIUIO, TPEACTABICHHYIO B Ta0OnMIax W Ha
qyarpaMMmax, OTPaXKaloIlyl CBOWCTBA M XapaKTEPUCTUKH  PEAbHBIX
NPOIIECCOB U SIBJICHWW; YMEHHE pAaclio3HaBaTh H3MCHUYMBBIC BEIHYUHBI B
OKpY’KaloIIeM MUpe

YMeHue onepupoBaTb MOHATUSMH:  CIYYalHBIA  OOBIT  (CIOy4yallHBIN
9KCIIEPUMEHT), AJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HCXO0J) CIY4ailHOTO
OmbITa, CIOy4yailHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HaXOJIUTh
BEPOATHOCTH  CIy4alHBIX COOBITHI B  OMNBITAXC PABHOBO3MO>KHBIMU
AJIEMEHTAapHBIMA ~ COOBITUSMHM;  yYMEHHE  pelmaTh  3aJadyd  METOAOM
OpraHMW30BaHHOTO Tiepedopa W C HCIOJIb30BAHHEM IIpaBUjIa YMHOXKEHHS;
YMEHHUE OICHUBATHh BEPOATHOCTU PEATBHBIX COOBITUNA U SIBJICHHUM, TOHMMATh
pOJIb IPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUN B OKPYKAIOIIEM
MUpPE U B OJKU3HHU, 3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHH;
3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCE M €0 POJIbI0 B MACCOBBIX SBIICHUSIX

16

VYMenne BbIOMpaATh MOIXOANIAN W3YYEHHBIM METON IJIsi PEIICHHsS 3a/ayw,
MIPUBOJIUTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB MAaT€MaTUKH B HCKYCCTBE, ONHUCHIBATH
OTACJBHBIE BBIJIAKOLIMECS PE3yJbTaThl, IOJYYECHHBIE B XOJI€ pPa3BUTHUsA
MaTeMaTUKU KaK HAyKH, IPUBOJIUTH IPUMEPHI MATEMATUYECKUX OTKPBITUM U
UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHOU UCTOPUHU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCIICHUS
11 Hatypanbhble u nesnsie uncna. [Ipu3Haku eTuMOoCTH LeNbIX Yucelt
12 OOBIKHOBEHHBIE U JIECATHYHBIC JAPOOH, MPOIEHTH, OECKOHEUHBbIE MEPUOJUUECKUE
' apoou
13 PanmonanbHele yncia. ApupmMeTnueckue onepanuy ¢ paloHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEITLHBIMHU YHCIAMH
15 Hpn6nn>1<éfiﬂme BBIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, IPUKHUJIKA M OLIEHKA pe3yJbTara
BBIYUCIICHUI
2 AnreOpandecKkue BoIpaKCHUS
2.1 bykBeHHble BbIpakeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
59 Crenenp ¢ nenbiM nokasaresneM. CTeleHb C pallMOHAJIbHBIM INoKa3aTeneM. CBoiicTBa
' CTEINEeHN
2.3 MHorousneHsl
2.4 AnreGpanueckast 1poOb
25 ApudmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JlelicTBusic apudmernyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTEeTIeHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paOHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.2 Lenbie u 1poOHO-paIoHAEHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENLHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyiia CIIOKHBIX MPOIIEHTOB
5 OyHKIMH
Oyukuus, cnocoObl 3ananus GyHkuuu. ['paduk Qynkuunu. OOnacTh ompeneneHus: u
51 MHOXecTBO 3HaueHui ¢yHkumu. Hymu ¢ynkuum. [IpomMexxyTku 3HAKOMOCTOSIHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHUHHUMYMBI (YHKIHU.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (YHKIIUN Ha TPOMEKYTKE
6 Koopannatsl Ha mpsiMOil ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapTOBBI KOOPAMHATHI HA TFTIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 Tpeyronbauk




7.3 MHOroyrojasHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
7.6 BexkTops! Ha T10CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OmnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'pads







