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Pabouass mporpamma Mo MareMaTMKE Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsI COCTaBJeHa Ha OCHOBe TpeOoBaHMH K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs,
npencTaBieHHbIX B DeepaabHOM TOCyapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
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HOACHUTEJBHASA 3AIIUCKA

PabGouas mporpamma mno wuHpopMatuke s 9 KiIaccoB COCTaBlIeHAa B
COOTBETCTBHH CO CIEAYIOIIMMHU HOPMATUBHO-IPABOBBIMU JJOKYMEHTaMHU:
- denepanbHbii 3ak0H Poccutickoit denepamuum ot 29 aexadps 2012 r. Ne
273-D3 "O06 obpazoBannu B Poccuiickoii @enepanun’;
— [Ipuka3z MunuctepcTBa o0pa3zoBaHus U Hayku Poccuiickoit denepainuu ot
17 nexabpst 2010 r Ne 1897 «O6 yrBepxkaeHun denepaibHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeIbHOIO CTaHAapTa OCHOBHOI'O OOIIEro o0pa3zoBaHus» (C M3MEHEHHUSIMU
M JIOTIOJIHEHUSIMU);

- OcHoBHasi oOpasoBaTeiibHas IporpaMMa OCHOBHOI'O OOIIEro oOpa3oBaHUs
I'AIIOY «TKCTII»;

- [IpumepHass paboyass mporpaMMa OCHOBHOro oOmiero oOpa3oBaHMUs,
pa3zpaboranHas PAO «MHCTUTYT cTpaTeruu pa3BUTHUs oOpa30BaHUs», OA0OpEHHAs
pemerneM ®YMO no OOO, npotokon Ne 3/21 ot 27.09.2021r.

HEJIA U3YYEHUA YYEBHOI'O ITPEAMETA «MATEMATHKA:
AJITEBPA. TEOMETPUSD

[IpropuTeTHBIMU LEIAMHU 00yUYEHUS MATEMATHKE SIBIISIOTCSL:

= (QopMupoBaHME LEHTPAJbHBIX MATEMATUYECKUX MOHITHI (YHUCIO,
BEJIMUMHA, TeoMeTpuyeckass Qurypa, mnepeMeHHas, BEPOATHOCTb, (YHKIIHS),
00€eCMeynBaOMIMX MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MAaTEMaTHYE€CKOTO
oOpa3oBaHUs 00yYaIOLINXCS;

=  T0JBeJAeHHE OOYy4YaloIMXCs Ha JOCTYIHOM JJisi HHUX YpPOBHE K
OCO3HAaHHUIO B3aUMOCBS3M MAaTEMaTUKHM M OKPYXaloLEero MHpa, ITOHUMaHUE
MaTeMaTHKH KakK 4acTu oOLIeil KyJIbTyphl YEJIOBEUECTBa,

=  DPa3BUTHE  UHTEIUICKTyaJIbHBIX M  TBOPYECKUX  CIOCOOHOCTEH
oOy4aromuxcs, I03HAaBaTEIbHOW aKTUBHOCTH, MCCIEI0BAaTEIbCKUX YMEHUH,
KPUTUYHOCTH MBILUICHHS, HHTEpECca K U3yUYEHUIO MaTEeMaTUKU;

=  (opmupoBanue (yHKIMOHAIBLHON MaTEMaTUYECKOM TPAMOTHOCTH:
YMEHHUS pPACHO3HaBaTh NPOSBICHHUS MAaTEMATHUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaNbHbIX >KMU3HEHHBIX CUTYyalUUAX U MPU U3YUYECHUU JPYTUX
y4eOHBIX  MPEIMETOB, MPOSBJICHUS  3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
(opMyIMpPOBATh UX HA A3BIKE MATEMATHKH M CO37aBaTh MAaTEMaTUYECKUE MOJENH,
OPUMEHSATh OCBOEHHBIM MaTeMaTU4YeCKWil amnmapar i pelIeHUs MPaKTUKO-
OpUEHTHPOBAHHBIX 3aJa4, WHTEPIPETUPOBAT M  OLICHUBATH  IIOJIYYEHHBIE
pE3yIbTaTHI.

OCHOBHBIE JIMHUM COJIEpP>KaHUs Kypca MareMaTuku B 5—9 knaccax: «Hucna
Y BBIUMCIICHUD», «Anredpay, «'eomeTrpusi, «BeposTHOCTh U cTaTucTUKay. JlaHHBIC
JIMHUM Pa3BUBAIOTCS MapaJljIeNIbHO, KaXk/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTHKOM,
OJIHAaKO HE HE3aBHCHMO OJIHA OT APYIOM, a B TECHOM KOHTAaKT€ W B3aUMOJCHCTBUMU.
Kpome storo, ux o0bequHsAET JOorudyecKas COCTaBISAIOMIAs, TPAAUIIMOHHO pUCyIas
MaTE€MaTUKe M MPOHU3BIBAIOIIAS BCE MATEeMAaTHYECKUE KYpChbl M COJEp KaTelIbHbIE
munun. ChopmynupoBanHoe B DenepaabHOM rOCyIapCTBEHHOM 00pa30BaTEIbHOM
CTaHAapTe€ OCHOBHOrO oOHIEro o0Opa3oBaHMs TPeOOBAHUE «YMETh OINEPUPOBATH



NOHATUSIMU:  OMpENIeJICeHUEe, aKcuoma, Teopema, JOKa3aTelbCTBO; yMEHHUE
pacno3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAaHUS M OTPUIIAHUS BBHICKA3bIBAHUN)» OTHOCUTCS
KO BCEM Kypcam, a (OpMHpPOBAHKE JIOTUYECKUX YMEHUHN pachpelessieTcsl 0 BCEM
rojiam oOy4eHusl Ha YPOBHE OCHOBHOT'O 00IIIETO 00pa3oBaHMs.

Anre0Opa sBISE€TCS OJHUM M3 OIMNOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecreynBaeT M3y4yeHUE IPYTuX AUCLMIUIMH, KaK €CTECTBEHHOHAYyYHOI'O, TaK H
I'YMaHUTapHOTO IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO /ISl POAOIKEHUsT 00pa30BaHUs
¥ B TIOBCEJHEBHOM XM3HU. Pa3BuTne y 00ydaronmxcs Hay4HbIX MPEICTaBICHUA O
MPOUCXOXKACHUN U CYITHOCTH anredpanvyeckux aOCTpaklui, CrocoOe OTpaKeHHs
MaTEMaTUYECKON HAyKOW SIBJICHUI M MPOIECCOB B MPUPOAEC U OOIIECTBE, POJIU
MaTEMaTUYECKOrO0 MOJICIMPOBAHUS B HAay4YHOM TIO3HAHUM U B IPaKTUKE
croco0cTByeT (POPMUPOBAHUIO HAYYHOIO MHUPOBO33PEHHUS M KAuy€CTB MBIIUICHUS,
HEOOXOIMMBIX JI aJanTalil B COBPEMEHHOM LiudpoBoM obmiectBe. M3yueHue
anreOpbl €CTECTBEHHBIM 00pa30oM OO0ECHeunMBaeT pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JIEUCTBHS M BBIBOJIBI,
(dopmynrpoBath yTBepkIeHUA. OCBOEHHE Kypca aireOpbl 00eCcreuyMBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHU OOYyYalolUXCs: OHHM HCIOJNb3YIOT JEAYKTHBHBIE U
MHIYKTUBHBIE PAacCyX IeHUs, 0000IIEHNEe U KOHKPETH3alMI0, a0CTparupoBaHue u
aHajmoruto.  OOydeHwe  anreOpe  MpeanojaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM ~ JI€ATEIbHOCTH OOYYAIOIIMXCS, TMO3TOMY CaMOCTOATEIbHOE
pelIeHne 3a/1ad eCTECTBEHHbIM 00pa3oM SIBISIETCS peaau3aluend AesiTeIbHOCTHOTO
PUHIUIA O0yYeHHUS.

B crpykType mporpammbl y4eOHOTro Kypca «Anredpa» OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEIbHO-METOAUYECKHE JMHUM: «YHucia W  BBIYUCICHUSDY;
«YpaBHEHHsI U HEpaBEeHCTBA»; «DyHkuum». Kaxnasd w3 3TUX copepkKaTesbHO-
METOAUYECKUX JIMHUM Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca,
€CTECTBEHHBIM 00pa30M MEPEIUIeTasICh U B3aUMOJICHCTBYS C APYTUMH €T0 JTHHHUSIMHU.
B xome um3yueHuss Kypca oOydyarolMMCS NPUXOAMTCS JIOTHUYECKH PacCyKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA S3bIK. B CBSI3M € 3TUM B mporpamMmy
BKJIFOUEHBl HEKOTOPbIE OCHOBBI JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIEC pPa3Ieiibl
MaTeMaTU4YECKOro oOpa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJCHUIO OOYyYarOIIMMUCS
OCHOB YHHBEpPCaJbHOTO MAaTEMaTUYECKOro fA3blka. Takum o00pa3oM, MOXKHO
YTBEPKIaTh, UTO COACPKATEIBHOU U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «AJredpar»
ABJISIETCS] €70 UHTETPUPOBAHHBIN XapaKTep.

Conepxanue JuHUM «Yucna YW BBIYUCICHUS» CIY>KUT OCHOBOHM JIst
JaJIbHEHIIIEr0 M3Y4YeHUs] MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO TIPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TTIOBCEIHEBHOM
KU3HU. Pa3zBUTHE MOHATHUS O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PallMOHAIbHBIMU
U UppalMOHAIBHBIMM  YWCIaMH,  (OPMHPOBAHHMEM  MPEACTABICHUN O
JNEUCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOEHHUS YHUCJIOBOM JIMHUU OTHECEHO K
cTapIiemMy 3BeHY OO0IIero 00pa3oBaHusl.

Copeprxanve QyHKIMOHAIBHO-TPpa(QUUECKON JIMHUH HAIIEIICHO HA MOJy4YeHHe



MIKOJIbHUKAMU 3HaHUNM O (QYHKIMAX KaK BaKHEHIIel MaTeMaTUYECKON MOJEIH IS
OMHCAHUS W HCCIEOBaHUSI PAa3HOOOPA3HBIX MPOLIECCOB M SIBJICHUN B MPUPOJE U
oOmectBe. M3ydeHne 3Toro marepualia CriocOOCTBYET Pa3BUTHIO y 00yYaromUXCs
YMEHHS UCIIOJIB30BATh PA3JIMYHBIE BEIPA3UTEIIbHBIE CPENICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIaA B (opmupoBaHHe
IIPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUN LIUBUIN3ALNHU U KYJIbTYPBI.

«MareMaTuky y»e 3aTeM Y4UTh HAJl0, YTO OHA YM B IOPAIOK IPUBOJIATY, —
MACAJI BEJIMKUWA PyCCKMM yudeHbld Muxann BacunseBnu Jlomonocos. I B aTom
COCTOMT OJHA U3 JBYX Ilesied OOydeHHs] TE€OMETpUU KaK COCTaBHOW 4YacTH
MaTeMaTUKd B IIKOJE. OTOM LEeIM COOTBETCTBYET JOKa3aTeilbHas JIMHUS
npenojaBanus reomerpun. Cienys npeiacTaBiIeHHON pabouel mporpamMmme, HaUrMHas
C CEIpMOro Kjacca Ha YypOKax TIeOMETpUM OOYYaIOIIMICS YUYUTCS MPOBOAUTH
JIOKa3aTEIbHbIE PACCYKIAEHUs, CTPOUTH JIOTUYECKUE YMO3AKIKOYEHHUs, JOKa3bIBaTh
VCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
paccyXAeHUs «OT IPOTUBHOT0», OTJINYATh CBOMCTBA OT NPU3HAKOB, (POPMYIUPOBATH
oOpaTHbIE yTBEP)KIACHMS. YUEHHUK, OBJAJEBIIMA HCKYCCTBOM pacCykKJaaTh, OyIeT
OPUMEHATh €r0 UM B OKpykarouiei xu3Hu. Kak nucan reomerp m negaror Mrops
®enoposuu [llapeiruH, «I0OABMH, NOHUMAKIIMMH, YTO TaKO€ JOKa3aTEIbCTBO,
TPYZHO M JaXE HEBO3MOXXHO MAaHMIYJMPOBaTh». M1 B 3TOM COCTOWUT Ba)KHOE
BOCIIMTATEIBHOE 3HAUEHUE N3YUECHUS TEOMETPHUH, IIPUCYLIEE UMEHHO OTEYECTBEHHON
MAaTeMaTUYECKON MIKOJIE.

BTopoii 1enpr0 HM3y4eHHs] TEOMETPHUM SBJISICTCS HCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA NPHU PEIICHUM KAaK MAaTeMaTHYECKHMX, TaK W IPAKTHYECKUX 3a1ad,
BCTPEYAOLIMXCS B peanbHOM KM3HU. OKOHUYMBIIMNA KypC T€OMETPUM IIKOJBHUK
J0JKEH ObITh B COCTOSIHUU ONIPEJIEIUTh FT€OMETPUUECKYIO (PUTYPY, ONUCATh CIIOBAaMHU
JAHHBIM YEpTEX WIIM PUCYHOK, HAUTHU IUIOLIA/Ib 3€MEJIBHOTO y4acTKa, pacCYMUTATh
HEOOXOAMMYIO JUIMHY OITOBOJIOKOHHOTO KaOels Wiu TpeOdyeMble pa3Mepbl rapaxa
JUIs  aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BBIYHUCIUTENbHAsl JIMHUSA B
U3YYEHUU I'€OMETPUM B LIKOJE. /JaHHAs NMpakTU4eCcKas JIMHUS SBIISIETCS HE MEHEE
BaXHOU, ueM miepBasi. Emé [lnaton npennuceiBai, ytoObl «rpaxaane [IpekpacHoro
ropozia HU B KOEM CIIy4ae HE OCTaBIBUIM T'€OMETPHIO, BEAb HEMAJIOBAXHO HaXKe
moO0YHOE €€ MPUMEHEHHE — B BOGHHOM JIEJI€ /1, BIPOYEM, U BO BCEX HayKax — JJis
JY4IIEro UX yCBOECHMS: Mbl BEIb 3HAEM, Kakas OECKOHEUHas pa3HHIla CYIIECTBYET
MEKJy YEJIOBEKOM MPHUYACTHBIM K TE€OMETPUM M HENpUYacTHbIM». st sToro
no100paHbl 3a7aud MPAKTUUYECKOTO XapakTepa AJid pacCMaTPUBAEMbIX TEM, YUUTh
NeTed CTPOUTh MATEMATHYECKHE MOJENN pEANbHBIX >KU3HEHHBIX CUTYyaluu,
IIPOBOAUTL BBIYMCIICHUS W OLICHUBATH AJEKBATHOCTH IMOJYYEHHOI'O pe3yJIbTara.
Kpaiine BaxXHO NOAYEPKMBATL CBSI3W TE€OMETPUU C JPYTMMM IPEAMETAMHU,
MOTHBHPOBATh HCIIOJNb30BATh ONPEICICHUS T'€OMETPUUECKUX (PUTYp U TOHATHUH,
JE€MOHCTPUPOBATh MPUMEHEHUE MOJYUYEHHBIX YMEHUH B (PU3MKE M TEXHUKE. DTH
CBs3M HaubOojee SpKO BUIHBI B TeMmax «Bektopw», «Tpuronomerpuyeckue
COOTHOILIEHU», «MeTo KOOpAUHATY.

B coBpemenHOM 1IM()pOBOM MHUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTbh, KaK C TOUKHU 3PEHUS PAKTUUECKUX MPUIOKEHUH, TaK U
UX pojau B 00pa3oBaHMM, HEOOXOIMMOM Ka)xJAOMy ueioBeKy. Bospacraer umcio



npodeccuil, mpu OBJIAJICHUN KOTOPHIMH TpeOyeTcsi Xxopolias 6a3oBas MOJTOTOBKA B
00JIaCTH BEPOSITHOCTU U CTATUCTUKH, TaKas MOATOTOBKA Ba)KHA JJISL MPOJIOJKEHHUS
o0pa3oBaHus U JIs YCIIEIHON nMpodecCHOHANbHONU Kapbephl.

Kaxx bl 4eI0BEK MOCTOSTHHO MPUHUMAET PEIICHHS HA OCHOBE UMEIOLIUXCS Y
HEro JTaHHBbIX. A 111 00OOCHOBAHHOTO NPHHSITHUS PELICHUS B YCIOBUAX HEAOCTATKa
WM n30bITKa WHPOPMAIMA HEOOXOAUMO B TOM YHCJIE XOPOIIO CHOPMHPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIUICHHE.

MeHHO T03TOMY OCTpPO BCTajJla HEOOXOAMMOCTH C(POPMHUPOBATH Y
oOy4aromuxcst (yHKIIMOHATbHYIO TPAMOTHOCTb, BKIIIOUYAIOIIYIO B CeOsI B Ka4eCTBE
HEOTHEMJIEMOM  COCTABISIIOLNIE  YMEHHME  BOCIHPUHUMATh M KPUTHYECKHU
aHAIM3UPOBaTh MH(GOPMAIINIO, TIPEICTABICHHYIO B PAa3IMUHbIX (popMax, MOHUMATh
BEPOSITHOCTHBIA XapaKTEp MHOTUX pPEaJbHBIX IMPOIECCOB M 3aBUCHUMOCTEH,
IPOU3BOJIUTH IPOCTEUIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMU
IpUHIIMIIAMU cOOopa, aHaIM3a U TIPEJICTABIICHUS JIaHHBIX U3 PA3JIMYHbBIX cep KU3HU
oOmiecTBa ¥ rocynapcTBa NpuooIaeT o0yJarmuxcs K 00IeCTBEHHbBIM HHTEpecaM.
N3ydyeHne OCHOB KOMOMHATOPUKHM pa3BUBA€T HABBIKM OpraHM3aliu repedopa u
[OJICYETA YUCIIA BapUAHTOB, B TOM YHCIIE, B IPUKIAJAHBIX 33/a4aX. 3HAKOMCTBO C
ocHOBaMH Teopuu rpadoB  CcO3Ma€T MaTeMaTHUeCKuid  (yHIaMEHT IS
(opMHpOBaHUA KOMIIETEHLIUIA B 00J1acTH MHPOPMATUKU U LUPPOBBIX TEXHOJIOTHM.
[loMmuMo 3TOro, mHpH W3YYEHUHU CTATUCTUKA U BEPOSITHOCTH OOOralaroTcs
MPEACTABICHHUS y4YallUXCsl O COBPEMEHHOM KapTMHE MHpa U METOAaX €ro
uccienoBanus, (GOPMHUPYETCS IOHUMAHUE POJIM CTATUCTUKUM KAK HCTOYHHMKA
COLIMAJIBHO 3HAYMMON MH(pOpMAlMK M 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOIO
MBIIICHHUS.

NHTYUTUBHOE NPENCTABICHUE O CIYYalHOM MW3MEHYMBOCTH, UCCIIENOBAHUE
3aKOHOMEPHOCTEW M TEHJAECHUUW CTAaHOBUTCS MOTUBHUPYIOIIEH OCHOBOW IS
U3Y4YEHUS] TEOPUH BEPOATHOCTEH. bosplioe 3HaYeHUE 3/1€Ch UMEIOT NMPAKTHYECKUE
3a/1aHHUs], B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMHA MOJEISIMHU.

[TonsiTue BEpOSATHOCTH BBOAMTCS Kak Mepa MpaBIONOA00Hus CiydailHOro
coObrtus. Ilpu u3ydeHun Kypca oOywaromuecs 3HAKOMATCA C MPOCTEHIIMMHU
METOJaMH  BBIYMCIICHUS BEPOATHOCTEH B  CIy4YallHbIX AKCIIEPUMEHTax C
PAaBHOBO3MOXHBIMH  3JI€MEHTAapHBIMU HUCXOJaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh W peliaTh OoJee COoXKHble 3amaud. B Kypc BXOAST
HayalbHbIE MPEJCTABICHUS O CIY4YalHBIX BEJIMYMHAX M HUX YHUCJIOBBIX
XapaKTEePUCTUKAX.

Takke B paMKax 3TOro Kypca OCyIIECTBIISIETCS] 3HAKOMCTBO 00YyYarOLIUXCs C
MHOXECTBAMU W OCHOBHBIMHM ONEPALMSIMH HaJ MHOKECTBAMH, PaCCMATPUBAOTCS
MpUMEpPHl NPUMEHEHUs [UJIs PEIICHUsl 3a/lad, a TakKe HCIOJb30BaHUSA B JPYTrUX
MaTEeMaTHYECKUX Kypcax U yueOHBIX MpeAMETax.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA
«MATEMATHUKA: AJI'EBPA. TEOMETPUS»

PabGouas mporpamma 1o MareMaTuke Uis oOydarommxcs 9 KiaccoB
pa3pabotraHa Ha oOcHOBe @enepasbHOr0 TOCYJAapCTBEHHOIO 00pa30BATEIHLHOIO
CTaHAapTa OCHOBHOI'O 0OIIEro 0Opa3oBaHUs C YYETOM M COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUl, MPEABABISEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHUIO, U TPaaUIU
poccHiickoro 00pa3oBaHUs, KOTOpbIE O0O0ECHEeUUBAIOT OBJAJACHUE KIIOUYEBBIMU
KOMITETEHIUSMH, COCTABJISIOIIMMUA OCHOBY JIJIi HEMPEPHIBHOTO OOpa3OBaHUS U
CaMOpa3BUTHSA, a TakXKe IeJIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO U
MO03HABATENLHOTO pa3BUTHUs oOydarommxcs. B pabouel nmporpaMMe ydTeHbI UJIEU U
nosioxkeHus: KoHneniuu pa3BuTus MaTteMatuyeckoro obpaszoBanusi B Poccuiickoit
denepanuu.

B snoxy nudpoBoii Tpanchopmaiiiiu Bcex chep ueaoBeuecKou e TeIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30BOi
MaTeMaTUYeCKOM MOATOTOBKU. YK€ B IIKOJE MaTE€MaTHKa CIYXXUT OINOPHBIM
MPEAMETOM I HU3YYEHHUS CMEXHBIX JUCUUIUIMH, a IOCJE€ LIKOJbl PEabHON
HEOOXOJMMOCTBIO ~ CTAHOBHUTCS  HENpEpPhIBHOE 0Opa3oBaHHE, 4YTO TpeoOyer
MOJTHOIICHHOM 0a30BOl  00I111e00pa30oBaTebHOM MOATOTOBKH, B TOM 4YHUCIE U
MaTeMaTU4eCcKOr. ITO 0OYCIOBJIEHO TEM, YTO B HAIIM JTHU PACTET YUCIIO Npodeccuid,
CBSA3aHHBIX C HEMOCPEACTBEHHBIM TNPUMEHEHHUEM MaTeMaTUKu: U B cdepe
PKOHOMUKH, U B OU3HECE, U B TEXHOJIOTMUYECKUX 00JIACTSIX, U JaKe B TyMaHUTAPHBIX
cdepax. Takum 00pa3zom, KpyT HMIKOJIBHUKOB, /ISl KOTOPBIX MaTEMaTHKa MOXKET CTaTh
3HAYUMBIM ITPEAMETOM, PACIIUPSIETCS.

[IpakTrueckas TMOJE3HOCTh MaTeMaTHUKW OOyCJIOBIIEHa TeM, 4TO €€
OpeIMETOM  SABJIAIOTCS  (yHIaAMEHTAIbHBIE  CTPYKTYphl  HAIIETO  MUpA:
MIPOCTPAHCTBEHHbIE (POPMBI M KOJUYECTBEHHbIE OTHOILUEHUS OT MPOCTEHUIIHNX,
YCBAaWBAa€MbIX B  HEMOCPEACTBEHHOM OMbITE, [0 JOCTATOYHO  CJIOKHBIX,
HEOOXOJIUMBIX i1 Pa3BUTHS HAYUHBIX WU TPUKIAIHBIX HJel. be3 KOHKpPETHBIX
MaTeMaTUYECKUX 3HAHUWA 3aTPy/IHEHO IMOHMMAaHHWE NPHUHIMIIOB YCTPOMCTBA U
UCIIOJIb30BAHUSI ~ COBPEMEHHOM  TEXHUKH, BOCHPHUSATHE U  HUHTEpIpeTaLus
pPa3HOOOpa3HOW COLUATbHOM, SKOHOMUYECKOW, MOJUTHYECKOW HH(POPMALINH,
Mano3ppeKTUBHA MOBCEIHEBHAS MPAKTUYECKasl AeATEIbHOCTh. KaxxqoMy uenoBeky
B CBOEH KU3HU MPUXOAUTCS BBIMOJHATh PACUYETHI U COCTABISATH AJITOPUTMBI,
HAaxOJIUThb W TPUMEHATH (OPMYJIbI, BIAJETh NPAKTUYCCKUMU TpUEMAMHU
FEOMETPUYECKUX  W3MEPEHHH W TOCTPOCHUM,  YuTaTh  WH(OOpMAIUIO,
MPEACTABJICHHYIO B BHJE TaONMUIl, AUarpaMM M TpauKoB, *KUTh B YCIOBHUAX
HEONPEeIeIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep CIydyalHbIX COOBITHH.

OnHOBpEeMEHHO C pacmmpeHueM cdep TMNPUMEHEHUS MaTEeMaTUKH B
COBPEMEHHOM OO0IIIeCTBE BCE 00Jiee BAXKHBIM CTAHOBUTCS MATEMAaTUYECKUN CTHUIIb
MBIIIJICHUS, POSBISIONIMKCA B ONPeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce
U3Y4YEHUS] MAaTeMAaTHKUd B apCceHall MPUEMOB M METOJIOB MBIIUICHHUS 4YeJIOBEKa
€CTECTBEHHBIM 00pa30oM BKJIOYAIOTCS HWHAYKUMUS W JEAyKIus, 000O0IIeHue u
KOHKpEeTH3alus, aHalu3 M CHUHTE3, Kilaccuukauums W cUcTeMaTu3anus,
abctparupoBanvie u aHanorugd. OOBEKTHl MaTEMaTUYECKUX YMO3AKIIOYEHUH,
npaBuiia UX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHHI,



CIOCOOCTBYIOT BBIPAOOTKE YMEHUs (HOpPMYIHpPOBaTh, 0OOCHOBBIBATH U JJOKA3bIBATh
CYXKIEHMs, TEM CaMblM pa3BHUBAIOT JIOTMYECKOE MbllUIeHHE. Benymas poib
IOPUHAJUIEKUT MATEMATUKE U B (OPMUPOBAHUU AITOPUTMHUYECKON KOMIIOHEHTHI
MBILIUIEHUS W BOCHUTAHUM YMEHMM JEeHCTBOBAaTh IO 3aJaHHBIM aJIrOpUTMawm,
COBEpIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBAaTh HOBBIE. B mporiecce perieHus
3aJ1a4 — OCHOBOM y4eOHOH JesTebHOCTH Ha YPOKAaX MaTEeMaTHKH — Pa3BUBAIOTCS
TaK)Ke TBOpYECKas ¥ MPUKIIAJAHAS CTOPOHBI MBIIIICHHUS.

OOyuenne MaremMaTHKe Aa€T BO3MOXXHOCTh Pa3BUBATh y OOYyYaroIIMXCs
TOYHYIO, PAllMOHANIBHYI0 U WH(OPMATUBHYIO peyb, YMEHHE OTOMpaTh HauOoiee
MOJIXO/IAIINE SI3bIKOBBIC, CUMBOJINYECKUE, TpadUUeCcKie CPEACTBA IJISl BBIPAKEHUS
CYKICHHUI U HarJsAHOIO UX MPEICTABICHMUS.

HeoOXxoaumMbIM ~ KOMIIOHEHTOM  OOIIEd  KYyJbTYphl B  COBPEMEHHOM
TOJIKOBaHUM  sIBIsieTCs  o0miee  3HAKOMCTBO € METOJaMU  IO3HAHUS
JIEUCTBUTENBHOCTH, MPEACTABIEHUE O IMpeIMeTe U MeToAaxX MaTeMaTHKH, HX
OTIMYUNA OT METOAOB JIPYIMX €CTECTBEHHBIX M TyMaHMTApHBIX HayK, 00
OCOOCHHOCTSIX NMPUMEHEHUS] MaTEeMaTHKHU JJI PEIICHUs HAay4YHbIX M MPUKIATHBIX
3ajay. TakuM o00pa3oM, MaTeMaTHYecKoe OOpa3oBaHME BHOCUT CBOM BKJIaJ B
dbopmupoBaHue 00IICH KyIbTyphl YEIOBEKA.

W3ydyeHne mMaTeMaTHKH TaKKe CHOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHHIO
YeloBeKa, TMOHMMAHUIO KPacoThl M U3AIIECTBA MAaTEMAaTHYECKUX PACCYXKICHUH,
BOCHIPUATHIO TECOMETPHUECKUX (POPM, YCBOCHHIO HJIEH CUMMETPHUH.

MECTO YYEBHOI'O ITIPEJIMETA «MATEMATHKA: AJITEBPA.
I'EOMETPUS» B YYHEBHOM IIJIAHE

B cootBerctBuM ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapPTOM OCHOBHOTO O0IIIETO 00pa30BaHUs MaTeMAaTHKa SIBISIETCS 003aTeIbHBIM
MpeMETOM Ha JJaHHOM YpOBHE oOpa3oBaHus. Y4eOHBIM mpeaMer «MaremaTukay
TPaJAUIIMOHHO M3YyYaeTcsl B paMKax CIEIYIOIMX Y4eOHBIX KypcoB: B 9 kiaccax —
KypcoB «Anrebpa» u «['eomerpus». Hactosimeir mnporpaMMoil BBOIUTCS
CaMOCTOSTENbHBIN yueOHbINH Kypc «BeposSTHOCTh U CTATUCTHKAY.

Hacrosimieit nporpaMMoii mpeycMaTpuBaeTCs BbIJICJICHUE B y4eOHOM TTaHEe
Ha U3y4YeHHE MaTeMaTHKU B 9 kiiaccax 6 y4eOHBIX 4YacOB B HEJIEIIO B TEUCHUE TOfa
oOyuenus, Bcero 204 yueOHBIX Haca.



1. COAEP KAHUE YYEBHOI'O IIPEJIMETA «MATEMATHKA:
AJITEBPA. TEOMETPUSD

Auredpa
9 kJacc

YQucna u ewvituucienus J{eViCTBUTEIIBHBIC
qucia

PanronanpHbie yncia, UppalMoOHaIbHbIE YMCIIa, KOHEUHbIE 1 0€CKOHEUYHBIE
JecsATUYHbIe IpoOU. MHOKECTBO ACHCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YKCIIA
Kak OECKOHEUHBIE JIeCATUYHbIE IpoOU. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]TY
MHOECTBOM JIEUCTBUTEIBHBIX YUCEN U KOOPJAUHATHOU MPSAMOM.

CpaBHeHUME [IEWCTBUTENIbHBIX YHCEN, apuMeTH4YecKue JEHUCTBUA C
JNEHCTBUTENBHBIMU YKCIaMu. MI3Mepenus, npuOIMKeHus, OLEHKU

Pa3mepbl OOBEKTOB OKPYIKAIOMIETO MHUpPA, IJIUTEIBHOCTh MPOLECCOB B
OKpY>KaroIleM MUpE.

[TpubnnkEHHOE 3HAUEHNE BEIMYMHBI, TOYHOCTh TpHOIMmKeHus1. OKpyTeHHe
yucen. [ Ipuknaka u orieHka pe3ybTaTOB BEIYUCICHUN.

Ypasenenusa u nepasencmea Ypapuenus ¢ ofHON
IIEPEMEHHOU

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBaapatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOJAIIMXCS K KBaIPAaTHBIM.
buksanpatHoe ypaBHenue. [Ipumepsl penieHus: ypaBHEHUN TPETbEU U YETBEPTOU
CTEIIEHEW Pa3JI0’KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOHO-palinOHAIbHBIX YpPaBHEHUH.

Pemenne TeKCTOBBIX 3adau anreOpanyeckuM MeToaoM. CHCTEeMbl
YPaBHEHUM

VYpaBHeHUE ¢ ABYyMs MEPEMEHHBIMHU U ero rpaduk. PermieHue cucrteM JIByx
JMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucrem IByX ypaBHEHUU,
OIHO W3 KOTOpBIX JHMHEHHOe, a aApyroe — BTopoil crteneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemienrie  TEKCTOBBIX  3aJady  alreOpanidecKuM  CIOCOOOM.
Hepasencrtaa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemeHre JMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOU. PermieHue cucrem
JINHEMHBIX HEPABEHCTB C OAHOM NepemMeHHon. KBagpaTHelie

HepaBeHCTBAa. ['paduueckass UWHTEepIpeTalds HEPaBEHCTB M CHCTEM
HEPABEHCTB C ABYMs [IEPEMEHHBIMU.

Dynkyuu

KBagparnunas dyuknus, e€ rpaduk u cpoiictBa. [lapabona, KOOpIUHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPaAOOJIBI.

Kk

3
'paduku Gynkimit: y =kx, y =kx +b,y=—, y=x,
X

Yy = VX, Y = | x | u ux cBoiicTBa.
Yucnoevte nocnedosamenvnocmu OrnpeneneHue W CHocoObl 3aaHus
YHCJIIOBBIX MMOCJIEAOBATEIbLHOCTEN



[loHATHE YMCIOBON MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOM QopMynod u QopMmynod N-ro uieHa. Apudmeruyeckas u
r€OMETPUYECKAS] IPOTrPECCUN

Apudmernueckas U reoMmeTpuyeckas nporpeccuu. @opmyibsl N-TO ujieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apu(PMETHUECKON U TE€OMETPHUUECKON Mporpeccuit
TOYKAMH HAa KOOPAMHATHOW IUJIOCKOCTU. JIMHEMHBIM M JKCIOHEHUHUAIBHBIA POCT.
Cno>xHbI€ TPOLIEHTHI.

I'eomerpus
9 kJacc

Cunyc, xkocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. DOPMYIIbI IPUBEICHUSI.

Pewienne TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemenne npakTuyeckux 3aznad ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[TpeoOpa3oBanue nogodus. I[lonoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O IpPOU3BEAECHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTE KacaTEIbHOM.

Bektop, mmumHa  (MOIynb) BEKTOpA, COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTUBOITOJIOKHO HAITPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONIE€paluy HaJa BeKTopamu. PasnoxkeHwe BekTopa IO JBYM
HEKOJUIMHEApHBIM BeKTOopaMm. KoopaunaTel BekTopa. CKaaspHOE MNPOU3BEINECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS HAX0XKICHUS JUIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHUS IIPSMOU U OKPY>KHOCTHU
B KOOpAMHATaX, IIEPECEUCHUE OKPYKHOCTEH U NMPAMBIX. METox KOOpAUHAT U €r0
IIPUMEHEHHUE.

IIpaBunbHblE MHOrOYTrOJbHUKHU. JlnmHa OkpyxHOCTH. I'pagycHas wu
paaraHHas Mepa yIyia, BBIUHUCIEHUE UJIMH OYr OKpy:XHOcTeu. llmomane kpyra,
CEKTOpa, CETMEHTA.

JIBWKEHUs TUJIOCKOCTH M BHYTPEHHUE CUMMETpUM (puryp (3jieMeHTapHbIe
npencrasienus). [lapamnensubiii nepenoc. [ToBopor.

BeposiTHOCTH M CTATHUCTHKA
9 kJacc

[IpencraBnenre [OaHHBIX B BUJE TaOnMil, JuarpamM, TIpadukos,
UHTEpIpeTalrs JaHHbIX. YTeHHne U MOCTpoeHHe Tabiul, auarpaMm, rpaduKkoB IO
peaIbHbIM JTAaHHBIM.

[TepectanoBku u ¢gakropuan. CoueTaHusi U YUCIO codeTaHuil. TpeyroapHuK
[Tackans. Pemenne 3ama4 ¢ uCmoiab30BaHUEM KOMOMHATOPHKH.

['eomerpudeckas BeposaTHOCTh. Ciy4yaliHbIN BBHIOOp TOYKM W3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heygadya. Cepus HCHBITaHUM 10 TEPBOTrO YycCIexa.
Cepus wucnbiTanuii bepuymnu. BeposTHOCTH COOBITHII B CEpUM  HCIIBITAHUUN
bepuymm.

CinyyaiiHasi BEJIMUMHA M PACHPEAECICHUE BEPOSTHOCTEN. MaremaTuueckoe
OoXuaaHue u gucnepcusa. lIpumeppl MaremMaTM4YeCcKOro  OXUIAHUA KAk



TCOPETUUCCKOro CpCAHCTO 3HAYCHHUS BCIMYHHBI. MaremaTtudeckoe OXKHJAaHHUE U
AUCTICPCHUA cnyqaﬁﬂoﬁ BCIIMYMUHBI KYHUCJIO YCIICXOB B CCPpUU HCIIbITAaHUI BepHy.IIJII/I».

[Tonsatue o 3aKoHE OOJIBIITNX YHCEIL. HBMepeHI/IC BepOHTHOCTCﬁ C IIOMOIIBIO
yacToT. PoJIb ¥ 3HAUeHUE 3aKOHA OOJILIITNX YHCET B Impuponc u O6HIGCTBC.



2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
INPEAMETA MATEMATHUKA: AJITEBPA. TEOMETPUSA

OcBoenue yueOHoro mnpeamera «MaTemaTHkay JOKHO 0OecreurBaTh
JOCTUKEHHE HAa YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHus CIEIYIOIINX JINYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHUS TMPOrpaMMbl y4eOHOTO MpeaMera
«MaremaTrka» XapakTepu3yrTCs:

IIaTpuoTHYeckoe BOCIUTAHME:

IIPOSIBICHUEM HHTEpeca K IMPOLUIOMY W HACTOSILIEMY POCCHUCKON
MaTEMaTUKH, HEHHOCTHBIM OTHOIIEHUEM K TOCTHKEHUSAM POCCUHCKMX MaTEMAaTHKOB
U POCCHMCKOM MaTeMaTH4YeCKOM IIKOJbI, K HCIOIb30BAHUIO ITUX JOCTHKCHUHN B
ApYTUX HayKax U MPUKIAJHbIX chepax.

I'paknaHckoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO O0S3aHHOCTEN rpaskJaHIHA U pealu3aliu ero
paB, IPEACTABICHUEM O MATEMATUYECKUX OCHOBAX ()YHKIIMOHUPOBAHHUS Pa3IUNYHbIX
CTPYKTYp, SIBICHUH, IPOLEAYp IPaKIaHCKOTO 001IecTBa (BbIOOPHI, OMPOCH! U TIp.);
TOTOBHOCTBIO K OOCYXKIEHUIO ATHYECKUX IMPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-3THUYECKHX
MPUHIUIIOB B AESTEIBHOCTU YUYEHOTO.

TpynoBoe Bociutanue:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B pEIICHUU MPAKTUYECKUX 3a]ad
MaTE€MaTUYECKOM HaINpaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEeMaTHYE€CKOTrO
oOpa3oBaHMsI Ha TPOTSHKEHWHM BCEW JKU3HU JJIA YCHEIIHOW MpodeccuoHaTbHOM
JESTeIbHOCTY M Pa3BUTHEM HEOOXOIMMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM H
NOCTPOECHUEM MHAMBUIyaJIbHON TPAEKTOpUU 00Opa30BaHMs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYEeCKOoe BOCIIMTAHUE:

CHOCOOHOCTBIO K SMOIIMOHAJIBHOMY W 3CTETUYECKOMY  BOCIPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHH, PacCyKICHUN; YMEHHUIO BHUJACTbH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTHU B UCKYCCTBE.

LleHHOCTH HAYYHOTO IO3HAHUS:

OpUEHTaUuel B JAEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUSl YEJIOBEKA, MPUPOJbI U
oOlecTBa, MOHMMAHMEM MATEMAaTUYECKOM HayKHM Kak c@epbl 4YelOoBEeYECKON
NEeSATEIBbHOCTH, ITANOB €€ pa3BUTUS M 3HAYUMOCTU JJIsi Pa3BUTUSA IUMBUIIU3ALINY;
OBJIAJICHUEM SI3bIKOM MATEMAaTUKH M MaTEeMaTHYECKON KyJbTypOW KakK CpEeACTBOM
MIO3HAHHWS MHpA; OBJAJACHUEM NPOCTEHIIMMU HABBIKAMH HCCIEIOBATENbCKOM
NEeSATENBHOCTH.

Pusznyeckoe BOCNHMTAHHE, (POPMUPOBAHHE KYJIbTYPbI 3A0POBbS W
HMOLIMOHAIBHOTO OJIarOnoyyus:

TOTOBHOCTBIO IMPUMEHSATh MAaT€MAaTHYECKHE 3HAHUS B HMHTEpPECax CBOEIrO
3I0pOBbsl,  BEJEHMSI  3J0pOBOro  o0Opa3a  >KM3HM  (3I0pOBOE  IUTAaHUE,
COQIaHCUPOBAHHBIM pPEXUM 3aHATHM W OTHAbIXa, pEryspHas Quanyeckas
aKTUBHOCTD); CPOPMUPOBAHHOCTHIO HaBbIKAa pe(IIEKCUU, TPU3HAHUEM CBOETO MpaBa



Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4yeJoBeKa.

IKOJIOTHYECKOe BOCIIMTAHUE:

OpUEHTallMel Ha MPUMEHEHUE MaTeMaTHUYECKUX 3HAHUN JJIsl pEIICHUs 3a/1a4y
B 00JIACTH COXPAHHOCTU OKPYKAIOLIEH Cpe/ibl, IJIAHUPOBAHUS MMOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX TOCJEACTBUN IS OKPY>KAIOLIEH Cpelbl; OCO3HAHUEM TII00ATbHOTO
XapakTepa 3KOJOTHYECKHUX TMPOOJIeM U IMyTei X pelieHHs.

JIMYHOCTHBIE PE3yNbTaThl, 00ECIEUNBAIOUIUE aJANTAUI0 O0YYAIOIIErocs K
M3MEHSIOIINUMCS YCIOBUSM COLUATBHON U PUPOTHON CPEIBI:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JEATeIbHOCTb, B TOM YHCIIE
YMEHUE YUUTHCS Y APYTUX JIIOJIeH, IPUOOPETaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHUS, HABBIKK U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAUMOCThI0O B (OPMHUPOBAaHMM HOBBIX 3HAHUM, B TOM YHCIE
(opMyIupOBaTh UAEH, OHITHS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSAX, B TOM YHUCIIE
paHee HE M3BECTHBIX, OCO3HaBaTb JCQUUUTHl COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEW, IUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh CTPECCOBYIO CUTYallUl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOMIHMI KOHTPMEP, KOPPEKTHPOBAThH
NPUHUMAEMbIE DEIICHUS U ACUCTBHs, (OPMYITUPOBAaTH W OICHUBATh PUCKH H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATHI

MeTtanpeamMeTHbIE pe3yiabTaThl OCBOSHUS MPOTpaMMBbl y4eOHOTO MpeaMera
«MaremaTuka XapaKTepU3yIOTCs OBIIJICHHEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JICHCTBUSAMH,  YHUBEPCAJbHBIMH  KOMMYHUKATHUBHBIMU
JIEUCTBUSAMH U YHUBEPCAIbHBIMH PETYJISITUBHBIMU JEHCTBUSIMH.

1)  VYHuBepcanbHble  [O3HaBaTeJIbHbIE  JEUCTBUS  00ECIEUMBAIOT
dopmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIECCOB oOOydaronmxcs (OCBOCHUE
METOJOB  MO3HAHUS  OKPY’KAIOLIEro  MHpa;  NPUMEHEHHE  JIOTMYECKHUX,
UCCJIeIOBATEILCKHUX OTIEpallii, yMEHUHN padoTaTh ¢ HH(POpMAIIUEH).

ba3oBrle 1oruueckue AeUCTBUS:

M BBIBIATH U XapaKTepU30BaTh CYILIECTBEHHBIE pU3HAKU
MaTEeMaTHUYeCKUX  OOBEKTOB, TOHSTHH, OTHOIICHWH MEXIy MOHATHIMH,
dbopMynTupoBaTh ONpeeIeHUs TMOHSATHI; yCTaHABIUBATH CYIIECTBEHHBIA MPU3HAK
KJaccuUKalry, OCHOBaHUS JIJIs1 000OIICHNS U CPaBHEHUS, KPUTEPUHU TIPOBOIUMOTO
aHaIn3a;

B BOCIpUHUMATh, (OPMYIHpPOBaTH U MPeoOpa30BBIBATH CYKICHHS:
YTBEPIUTENbHbIE U OTPULIATENbHbIC, €UHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

M BBUSIBISITH MAaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTtuBopednss B (akTax, JaHHBIX, HAOMIONCHUSX W YTBEPXKICHUSAX; TPEIarath
KPUTEPUU JJIs BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUUIA;

m  JIeJaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACTyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

B pa3bupaTh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUH (TIpSIMbIE U
OT TPOTHBHOTO), TMPOBOANTH CAMOCTOSTENILHO HECJIOXKHBIE OKA3aTelhCTBA
MaTeMaTHYeCKuX (aKkTOB, BBICTpAMBATh APTYMEHTAINIO, MPUBOAUTH MPUMEPHI U



KOHTPHpPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

B BbIOMpATh croco0 pelleHus ydueOHOH 3aiauu (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUS, BHIOUPATh HanboJiee MOIXOAIIUN C YUETOM CaMOCTOATENHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nuccnenoBarenbCckue JeUCTBUS:

B UCIOJB30BaTh BOMPOCH KaK HCCICAOBATEIBCKUNA  HMHCTPYMEHT
MO3HaHUs;, (POPMYIUPOBATH BOMPOCH], (PHUKCHUPYIOIIHE MPOTHBOPEUYHUE, MPOOIIEeMY,
CaMOCTOSITEIIFHO YCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (OpPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

B  [POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIAaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE HCCIEJOBAaHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;

B CaMOCTOSTENIbHO  (QOpMyNIHpOBaTh OOOOIIEHUST U  BBIBOJBI  IIO
pesyibTaTaM  MPOBEAEHHOTO  HAOMIOJNEHWs,  MCCIENOBaHUSA,  OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IIECHHU;

B [IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAKKE BBIIBUTATH
MPETOI0XKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

B BBIBIATh HEJOCTATOYHOCTh W M3OBITOYHOCTH WH(OpMAIU, JaHHBIX,
HEOOXOAMMBIX JIJIS PEIICHMS 3a]a4H,

M BBIOMpPATh, AHATM3UPOBATH, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH
“H(OPMAITHIO PA3TUIHBIX BUIOB M (JOPM MIPEICTABICHHUS,

m  BbIOMparh (opMy npenacTaBiieHUs UHGOpPMAIMK W HILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmMaMu, HTHOUM rpaduKkoi U uX KOMOMHAIIMSIMU;

B OICHUBATh HANEKHOCTh MHGOPMAIIMH IO KPUTEPHUAM, MPEIIIOKECHHBIM
y4uTeNeM Wik CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

2) YHuBepcalbHble KOMMYHHKATHBHBIC  JCHCTBHS  00ECIICUYMBAIOT
c(hOpPMHUPOBAHHOCTH COIMATBHBIX HABBIKOB 00YUYarOIIMXCS.

OOwenue:

M BOCIpUHUMATh H (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBUH C
YCIOBHSMHU W TLEISAMU OOIICHMS; SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY
3pEeHUS B YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAY PEIICHHUSI
3a/1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B B X0/¢ OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMou
TEMBI, MPOOJIEMBI, PEIIacMOM 3a/1au, BHICKA3bIBaTh WJICH, HAIICIICHHBIC Ha TIOWUCK
pEIICHUS; COIMOCTABIATh CBOM CYXACHHUS C CYXICHHSIMH JPYTUX YYACTHHKOB
auanora, OOHapy»KUBaTh pa3iU4Me M CXOJCTBO TO3WIINM;, B KOPPEKTHOW (dopme
dbopMyIMpOBaTH PA3HOTIIACHS], CBOU BO3PAKEHUS;

B TPEACTABISITH  pPE3yJAbTaThl  PEIICHHsS  3a7a4d, JKCIICPUMEHTa,
WCCJICIOBaHMS, TPOEKTa; CaMOCTOATEIHLHO BHIOMpATh (opMarT BBICTYIUICHHUS C
y4ETOM 3a/1a4 IPE3EHTAIMN U OCOOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

M I[OHMMaTh H  WCIOJB30BaTh  NPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYAIbHOH paOOThI MPU PEIICHHH YYCOHBIX MaTEeMaTHYCCKUX 3ajad,
NPUHUMATh IIeJIb COBMECTHOM JCATENBHOCTH, TIUIAHWPOBATh OpPTraHU3AINIO



COBMECTHOIM pabOThl, pachpeAeniarTb BUIbl paldOT, JOroBapuBaThCs, OOCYXAATh
IpoLIeCC U Pe3yIbTaT paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIOJICH;

B yyacTBOBaTh B TPYIIOBBIX ¢dopmax paboThl (0OCYXKIeHUs, OOMEH
MHEHHUSMH, MO3TOBbI€ INTYPMBbI W [Ip.); BBINOJHATH CBOIO YacTh palbOThl U
KOOPJIMHUPOBaTh CBOM JEWUCTBHS C JPYTMMH YJE€HAMU KOMaHJbl; OLIEHUBATH
KAaueCcTBO CBOEro BKJIAJa B OOIIMKA MPOIYKT MO KPUTEPUAM, C(HPOPMYIHPOBAHHBIM
YYaCTHUKAaMH B3aUMOJCHCTBUS.

3) YHuBepcanpHbIe PETYISITUBHBIC ACUCTBUS 00eCTIeunBaloT (popMUpOBaHHUE
CMBICJIOBBIX YCTAHOBOK M )KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranuzanus:

B CaMOCTOSITEJIbHO COCTaBIISATh IUIaH, AITOPUTM PEIICHUS 3a/1a4u (UK €T
4acTh), BHIOMPATH CIIOCOO pelIeHus C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM
HOBOH MH(pOpMaIUH.

CaMOKOHTPOJIb:

B BJIAJETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca U
pe3yibTaTa peleHUsl MaTEMaTHYECKOM 3a/1a4Hu;

B [pEeABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEIICHUH
3a/1a4yd, BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

M OICHUBATh COOTBETCTBUE pE3YJIbTATa JEATEIBHOCTH IOCTAaBICHHON
eI U YCIOBUAM, OOBACHITH NMPUUMHBI JOCTHKEHHUS WIM HEJOCTHKEHHS LIEIH,
HAaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

Anzeopa

[NIAHUPYEMBIE TIPEJMETHBIE  PE3VJIbTATBI OCBOEHUA
[TIPUMEPHOU PABOYEN TTPOT'PAMMBI KYPCA

OcBoeHue ydeOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs JIOJDKHO 0OecreyrBaTh JOCTIKEHUE CIEAYIOIIUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

Yucna u eévtuucnenusn
. CpaBHUBAaTh M YIOPSIIOYMBATH PAIIMOHAJIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

. BoinonssTh apudmeTrnueckue 1eUCTBHS ¢ pallMOHAIbHBIMU YHCIIAMHU, COUETast
YCTHBIE U MUCHMEHHbIE NPHUEMBI, BBINOJHATH BBIYMCICHHUS C HUPPALMOHAIBLHBIMU
YUCIIAMH.

] HaXOJII/ITB 3HAUCHUS CTECIICHEH C OEJIbIMHU ITOKA3aTCIIIMU 1 KOpHCﬁ; BBIYHCJIATH
3HAa4YCHUA YHCJIOBBIX BBIpa)KCHHﬁ.
] OprrJ’IﬂTL I[CﬁCTBHTCJ'H)HBIC 4uCJida, BBIIIOJHATL IIPHUKUIKY pPCE3yJibTaTa

BBIYNCIICHUI, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

Ypaenenusa u nepasencmea
. Pemiath nuHelHbIC U KBaIPATHBIC YPABHEHUS, YPABHEHHUSI, CBOJIAIIUECS K HUM,
MpocTelIme ApOOHO-PAIMOHAIBHBIC YPAaBHCHHUS.
. Pemiath cuctembl ABYX JMHEWHBIX YpPaBHEHHI C JBYMSI MEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YPaBHEHHUE HE SBIISETCS JTUHEHHBIM.
. Pemiath TeKCTOBBIE 3alaud  alNreOpanvyecKMM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.



n [IpoBOaUTE MPOCTEUIIINE UCCIENOBAHUS YPABHEHUW U CUCTEM yPaBHECHUH, B
TOM YHCJIE C MPUMEHEHUEM TpaduuecKuX npeacTaBieHui (ycTaHaBIMBATh, UMEET JIU
ypaBHCHHE WJIA CUCTEMa YPaBHEHUH PEIICHUS, €CIIHM UMEET, TO CKOJILKO, U TIP.).

. PemaTe nuHENHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; H300pakaTh
pEIIEHNE HEPABECHCTB HA YHCIOBOM NPSMOMW, 3alKMCHIBATH PEIICHUE C TMOMOIIBIO
CHUMBOJIOB.

. PemaTe cuctembl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAKOIIIE
KBaJpaTHOE HEPABEHCTBO; M300paKaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YMCIOBON
MPAMOM, 3aIIUCHIBATh PEIICHUE C TIOMOIIBI) CHMBOJIOB.

. Hcrnonb30BaTh HEPABEHCTBA MTPU PEILIEHUN PA3IUYHbIX 337a4.

Dynukyuu
n Pacno3naBaTh (yHKIIMM W3y4YeHHBIX BUAOB. [loka3blBaTh CcXxemMaTHYECKU
pacnojoXeHne Ha KOOPAUMHATHOMN MIIOCKOCTH I'pa)uKOB

k 2

bynakuii Buga: Yy =kx,y =kx+ b,y =", y=ax + bx + c,

y = %% y =y, y =| X | B 3aBucuMocTr 0T 3HaueHH# K0>()(PHUIUEHTOB;
OMKCHIBATH CBOMCTBA (DYyHKIIUH.
n Crpouth W M300paXkaTh CXEMATHYECKH IpapUKHA KBaJAPATUUYHBIX (PYHKIUH,
OTMCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIIHUM MO UX Tpadukam.
. Pacno3naBaTh KBagpaTHUUHYO0 (YHKIHUIO 1O (HOpMyJie, TIPUBOJAUTH PUMEPHI

KBaJI[paTUYHBIX PYHKIUHA U3 peaibHOMN KU3HU, PU3UKU, TEOMETPHUHU.

Apugpmemuueckan u ceomempuueckan npozpeccuu
. Pacno3naBath apuMEeTUUECKYIO U TEOMETPUUECKYIO MPOTPECCUU MPU Pa3HBIX
crioco0ax 3a7aHusl.
. BBITIONHATS  BBIYUCICHUS C  HUCIOJb30BaHWEM (opMyl N-TO  YieHa
apu(pMETUIECKON U TEOMETPUUECKON MPOTPECCHid, CyMMBI MIEPBBIX N YJICHOB.
. N300paxkath YjeHBl MOCIEAOBATEIIbBHOCTH TOYKAMU Ha KOOPJIUHATHOMN
IUIOCKOCTH.

Pemiats 3a1auu, CBSI3aHHBIE C YHCIOBBIMH MOCIJIEIOBATEIIBHOCTSIMU, B TOM
YHuCle 33Ja4d U3 PeaIbHOM JKU3HU (C MCMOIb30BAHUEM KaIbKYJSATOPA, HUPPOBBIX
TEXHOJIOTUH).

T'eomempusn

[JTAHAPYEMBIE TIPEJIMETHBIE  PE3VJIBTATBI OCBOEHUA
[TPUMEPHOM PABOYEN ITPOI' PAMMBI KYPCA

OcBoenue yueOHOro kypca «l'eomeTpusi» Ha YpOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHUs JOJKHO OOECHeYrBaTh JOCTHXKCHUE CIEAYIOUIUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:
. 3HaTh TPUTOHOMETPUYECKHE (YHKIIMA OCTPHIX YIJIOB, HAXOIUTh C WX
MIOMONIBI0 PA3JIUYHBIE DJIEMEHTHl MPSIMOYTOJIBHOTO TPEYTrOJbHHUKA («pEelIeHuE
MPSIMOYTOJIBHBIX TPEYTOJBHUKOBY ). HaXxoauTh (C MOMONIBI0 KAIBKYISTOPA) AJIUHBI U
YTJIBI 17151 HETAOJIMYHBIX 3HAYCHHM.
. [Tonp3oBaThCs (popMynamMu MPUBEIACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJAECTBOM JIJISI HaXOXJACHUS COOTHOLICHUM MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYNHAMH.
. Hcnonb30BaTh TEOPEMbI CHHYCOB M KOCUHYCOB JJIsI HAXOXKJIECHUS Pa3TMUYHBIX



AIIEMEHTOB TPEYTOJbHUKA («PEIIEHHE TPEyroJbHUKOB»), MPUMEHATh WX IPH
pelIeHIH T€OMETPUUECKUX 3aad.

. Brnanets noHaTusiMu peoOpa3oBaHus o100, COOTBETCTBEHHBIX HJIIEMEHTOB
nofo0HbIX ¢uryp. Ilonap3oBarbesi cBOHMCTBaAaMHM TOJOOMS MPOU3BOJBHBIX (QHTYD,
YMETh BBIYHCIATH AJUHBI M HAaXOAUTh YIIbI y MOAOOHBIX (uryp. IlpumeHsTh
CBOMCTBa MOJ00MS B MPAKTUYECKUX 3a]]a4ax. Y METh IPUBOAUTH IIPUMEPHI ITOT00HBIX
Guryp B OKpy>Karomiem Mupe.

n [Tonp30BaThCA TEOpEMaMHU O MPOU3BEACHUN OTPE3KOB XOPJ, O MTPOU3BEACHUN
OTPE3KOB CEKyLIUX, O KBaIpPaTe KacaTEIbHOMU.
n [Tonb30BaTbCs BEKTOpaMH, MOHMMATh WX TEOMETPUYECKUN U (PU3UUECKHIA

CMBICJI, IIPUMCHATL HX B PCHICHUHU TI'COMCTPHUYCCKHX U (I)I/IBI/I‘ICCKI/IX 3ajJga4.
HpI/IMeHHTB CKAJLIPHOC ITPOU3BCACHUC BCKTOPOB AJIA HAXOXKIACHUA JJIMH U YIJIOB.

] [Tonp3oBaThCs MCTOAOM KOOPAWHAT Ha IIJIOCKOCTH, IIPUMCHATH €T'0 B PCIICHHUN
ICOMCTPHUUCCKHUX U IIPAKTHYCCKUX 3a1a4.
] BHaI[CTB IMOHATHUAMUA IIPABUJIBHOTO MHOI'OYT'OJIBHHKA, MJIMHBI OKPYKHOCTH,

JUIMHBI TyTU OKPYXHOCTU W PaJuaHHOW Mepbl yria, YMETh BBIYUCIATH ILIOLIAAb
Kpyra u ero yacteid. [I[puMeHsTh mosrydeHHble yMEHUS B IPAKTUYECKUX 3a/1ayax.

n Haxonute ocu (WM LEHTPbI) CUMMETpUU (UTYp, TPUMEHSTH JABUKECHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh NOJyYEeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJEIHN JUIsl 33]1a4 peagIbHOM )KM3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCIEHUS C
MPUMEHEHUEM TOJ00US M TPUTOHOMETPUYECKUX (PYHKUUN (HOJB3YACh, T/
HE00XO0AMMO, KAJIbKYJIITOPOM)

Bepoamnocmo u cmamucmuka

[UNIAHUPYEMBIE TIPEJMETHBIE PE3VIJIbTATBI OCBOEHUA
ITPUMEPHOI PABOYEN [TPOIPAMMbBI KYPCA

[IpeameTHBIE PE3yIBTaTBI OCBOEHUS Kypca «BeposATHOCTh U CTaTUCTUKA» B
7—9 Kaccax XapakTepHU3ylTCs CISAYIOUMMH YMEHUSIMU.

n W3Bnekats 1 mpeoOpazoBbIBaTh MH(OPMALIMIO, TPEACTABICHHYIO B Pa3INYHbBIX
MCTOYHMKAX B BUJE TaONHIl, AMarpamMm, rpaukoB; MPEACTABIATh JaHHbIE B BUC
Ta0JIMILL, TUarpaMm, rpauKoB.

. Pemiath 3agaur OpraHu30BaHHBIM [EPEOOPOM BAPUAHTOB, a TaKKE C
HCTIOJB30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

. Hcnonb30BaTh OMUCATEIbHBIE XAPAKTEPUCTUKH [IJII MAaCCHUBOB YHCIOBBIX
JAHHBIX, B TOM YUCJI€ CPEIHUE 3HAYEHUSI U MEPbl PACCEUBaHMUSI.

. HaxoauTe 4acToThl 3HAYEHUW M YACTOTHI COOBITUS, B TOM YHUCJE MOJb3YSICh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHHIN 1 HAOTIOICHUH.

n HaxonuTh BEpOSITHOCTU CIIy4YalHBIX COOBITHI B M3YYEHHBIX OTMBITAX, B TOM

YHUCJIE B OMNBITAX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSAMH, B CEPHUSIX
WCHBITAaHUN JI0 TIEPBOTO yCIeXa, B CEPUSIX UCIIBITAaHUN bepHyuin.
] Nmere mnpeacraBieHue O CIIydYalHOM BEIMYMHE W O PacCHpeIelICHUH
BEPOSTHOCTEH.

NMeThb mpeacTaBieHHE O 3aKOHE OOJIBIIMX YHCENT KaK O MpOsBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHUYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YHUCEN B
OpUpOJE U OOIIECTBE



3. TEMATHYECKOE IINTAHUPOBHUE KYPCA MATEMATHUKA: AJITEBPA. TEOMETPUA

9 kjaacc

Hassanue pazgena (amcio
9acoB)

OCHOBHOE COJIep)KaHHE

OCHOBHBIE BHJIBI JESTETFHOCTH 00yYarOIINXCS

Auredpa

Uncna v BEIYUCIICHUS.
JetictBurensHble gucia (9 1)

PanronanbHBIE YHCIa, HppanMoOHaIbHBIE YHCIIa, KOHEYHBIE 1
OECKOHEUHBIE ECITHIHBIE IpoOH. MHOXECTBO JeHCTBUTEIILHBIX
YHCel; JeHCTBUTENbHbIE YUCIa KaKk OECKOHEUHBIE JECITUIHBIE
Japo6u. B3auMHO 0HO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
JEHCTBUTENBHBIX YHCET U MHOXKECTBOM TOUYEK KOOPANHATHON
npsiMoil. CpaBHEHUE AEHCTBUTEIBHBIX YUCEI, ApU(PMETHICCKIE
JEUCTBUS ¢ NeHCTBUTENBHBIMU ynciamu. [IpubnmkénHoe 3HaueHne
BEJIMYHMHBI, TOYHOCTH IpHOmmkeHus. OkpyriieHne yncel. [Ipukunka
U OLICHKA pe3yJIbTaTOB BBIYUCIICHUM

PazBuBaTh mnpeacTaBiaeHHs O 4YKCIAX: OT MHOXECTBA HATypalbHBIX
4ycen 10 MHOKECTBA J1eIICTBUTEIBHBIX YUCEIL.

O3HAKOMUTBCH C BO3MOXHOCTBIO IIPEICTaBICHUS JEHCTBUTENBHOIO
gycna Kak OSCKOHEYHOI AeCATHYHOH ApoOW, MPHUMEHSITh JIECSTHYHBIE
MPUONVKEHUS PAIHOHANBHBIX U HPPALHOHAIBHBIX YHCETL.

HN300paskaTs IeliCTBUTENBHBIC YHCIIA TOYKAMHU KOOPANHATHON MPSIMOA.
3anuchpIBaTh, CPABHUBATL U YNIOPSI0YHUBATH JCHCTBUTENbHBIE YHCITA.
BbInmoIHsATL,  codeTas  yYCTHBIE W IHCHbMEHHBIE  NIPUEMEL,
apudmeTnueckue AeiicTBUS C PAIMOHAIBHBIMH YHCIAMH; HAXOAMTH
3HAUCHUs] CTENEHEeH ¢ LEeNbIMM MOKa3aTelsIMH U KOPHEH; BbIYHCIATH
3HAYCHUSI YHUCIIOBBIX BBIPAKCHUH.

Honyuynts npeacTaBjeHHe O 3HAYNMOCTH JCHCTBUTENBHBIX UHCET B
MPaKTUYECKOH JEATETbHOCTH UeNOBeKa. AHAIM3MPOBATh M JeJaTh
BBIBO/IbI O TOYHOCTH HPHUONIKCHUS JEHCTBUTENBHOTO 4YHCIA TIPH
pemeHny 3amad. OKpPYIVISITH IEHCTBUTENBHBIE YHCNA, BBINOJHATH
NPUKUAKY pe3ylbTaTa BBIUHCICHUH, OIEHKY 3HA4€HHH YHCIOBBIX
BBIpayKCHUH.

3HAKOMUTHCSL C UCTOPUEH pa3BUTHSI MAaTeMaTHKH

YpaBHEHUS U HEPAaBEHCTBA.
YpaBHEeHUs ¢ OJHOI NepeMeHHON
(14 9)

JluneitHoe ypaBHeHuWe. PemeHue ypaBHEeHuUil, CBOIAIUXCS K
JIMHEIHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHeHuil, cBoasdmuXxcs K
KBajZlpaTHBIM. bukBagpaTHbIe ypaBHEHUS.

IIpumepsl perieHys ypaBHeHUH TpeTbeil U 4eTBEPTOI cTeneHen
pasnokeHneM Ha MHOXHTeNH. Pemenue 1poOHO-panoHaIbHBIX
ypaBHEHHH. PemreHne TeKCTOBBIX 33/1a4 anreOpandecKHM METOI0M

OcBauBaTh, 3aIOMHHATh U NPUMEHATH rpadguyeckue MeToAbl IPHU
pELICHUH YpaBHEHUI, HEPAaBEHCTB U UX CUCTEM.
Pacno3naBaTh Lienble ¥ ApoOHBIe ypaBHeHUs. PemaTth JIMHelHbIe H
KBaJpaTHbIC YPABHEHUs, yPaBHEHUsI, CBOJSLINECS K HUM,
npocreifiye ApoOHO-paLlOHAIbHbIE YPAaBHEHUS.
IIpeanarate BO3MOXHBIE CIIOCOOBI pEIICHHUS TEKCTOBBIX —3ajad,
00Cy:KAaTh UX U pelaTh TeKCTOBBIC 331a491 Pa3HBIMH CIIOCOOaMH.
3HAaKOMHTBCS C UCTOpUEH pa3BHTHS MaTeMATHKH

VYpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBaeHHi (14 1)

JluneltHoe ypaBHEHHE C IBYMsI IIEpEMEHHBIMHE 1 ero rpaduk. Cucrema
JIByX JMHEWHBIX YpaBHEHHH C JBYMsI MEPEMEHHBIMHU U €€ pelleHHe.
Pemenne cucrem IByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOH CTENEeHH.

I'pacdmueckas nHTEpIpETAINS CHCTEMBI YPaBHEHHI C IBYMS
nepeMeHHBIMH. Pelenne TEeKCTOBBIX 3aad alreOpandeckuM
crnoco6om

OcBauBaTh U NPUMEHATH NIPUEMBI PELICHUS CUCTEMBI JBYX JIMHEHHBIX
YpaBHEHUH C OByMs HEPEMEHHBIMH M CHCTEMBl IBYX YypaBHCHUH, B
KOTOPBIX OJIHO YPABHEHHE HE SBIIACTCS JIMHEHHBIM.

Hcnoan3oBaTh (yHKIMOHANBHO-TPAQUUECKHE TIPEICTaBICHHUS UL
pelIeHUs M UCCIeJ0BAHUS YPABHEHUN U CUCTEM.

AHAIM3HPOBATH TEKCTHI 327124, PelIaTh UX alreOpanIecKuM
CIIOcOOOM: MePeXoUTh OT CIIOBECHOH (OPMYITHMPOBKH yCIOBUS 3a/1a41
K ajreOpanvecKkoil MoJienu MyTéM COCTaBICHHS CHCTEMbI ypaBHEHUI;
pelaTh COCTaBICHHYIO CHCTEMY YPaBHEHUI; HHTepIPeTHPOBATh
pe3yJbTar.

3HaKOMHTBCS C HCTOpUEH pa3BHTHS MATeMAaTHKHU

VpaBHEHHS U HEPABEHCTBA.
Hepasencrsa (16 1)

UYncnoBsle HEPaBEHCTBA M UX CBONCTBA.

JIuneiinple HepaBeHCTBA C OJIHOM NMEPEeMEHHON U UX pelIeHue.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHOH IepEeMEHHOH U NX
pelIeHue.

qﬂTaTb, 3alMCbIBATh, IOHUMATh, HHTEPINPETUPOBATH

HEPABCHCTBA; UCIOJb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO. BbInoJIHATH
HpeoGpa3013aHI/I;1 HEPABCHCTB, HCHOJbB30BATH I Hp606p3.30BaHI/IH
CBOMCTBA  YHCIIOBBIX HEPABCHCTB. Pacno3naBath JMHEHHBIE U




KBaznpaTtHble HepaBeHCTBa U UX PEIICHUE.
I'paduueckast HHTEPIPETAIMS HEPABEHCTB U CHCTEM HEPaBEHCTB C
JIBYMsI IEpEMEHHBIMU

KBaJpaTHbIC HEPaBEHCTBA. PemiaTb JIMHEHHbIC HEPABEHCTBA, CHCTEMBI
JIMHEIHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX KBAIPaTHOE
HEPaBEHCTBO, M PELIaTh UX; 00CYKIATh MOJIYYCHHbIC PEIICHHS.
N300paskaTh pelieHre HEPaBEHCTBA M CHCTEMbI HEPABEHCTB Ha YHCIOBOH
HPSIMOH, 3aNMHCBIBATH PELICHUE C TIOMOIIBIO CHMBOJIOB.
Pemiate  KBajJpaTHble  HEPABCHCTBA,  UCIOJB3YS
HPEICTABICHUS.

OcBauBaTh U IPUMEHSATH HEPABEHCTBA IIPH PELICHUH Pa3IMYHbIX
3a/1a4, B TOM YHCJIC IPAKTHKO-OPHEHTHPOBAHHBIX

rpaduyeckue

Oyukimu (16 1)

KBagparuunas ¢ynkims, e€ rpaduk u csoiicta. [Tapadona,
KOOPJIMHATHI BEPILINHBI Tapaboibl, 0Ch CHMMETPHH MapadoJibl.
CreneHHble GpyHKIUH C HATYPAJIbHBIMH TTOKa3aTesIMK 2 | 3, HX
rpaduku u cBoiictBa. I'paduku dynkumid: y = kx,y = kx +b,y =
k 2

=,y =ax

x ) y ’

y=ax3y=+vxy=|x|

Pacno3HaBaTh BHMABI H3y4aeMbIX  (YHKUMH; WIIOCTPHPOBATH
CXeMAaTH4YeCKH, OOBSCHATH  PACIOJOKEHHE Ha  KOOPAMHATHOM
IUIOCKOCTH rpadMKoB GyHKIMIT BUA:

y=kx,y=kx+b,y= %,y =ax%,y=ax®y=+vx,y=|x|B
3aBUCHMOCTH OT 3Ha4eHHH K03()(UIUESHTOB; ONMCHIBATh X CBOMCTBA.
Pacno3naBath kBagpaTtHuHyo ¢yHKuuio o gpopmyse. [IpuBoautn
NpUMepPBI KBaAPATHYHEIX 3aBUCUMOCTEH U3 PeabHON JKU3HH, (HH3HKH,
reoMeTpHud. BeIBIsATE 1 06001aTh 0OCOOEHHOCTH TpaduKka
KBaJpaTH4YHOI QYHKIMI

y= ax? + bx + c. CTpouTs 1 H306paKATh CXeMATHYECKH rPaduKH
KBAIPATHIHBIX (BYHKIIHI, 3a1aHHBIX (OPMYIaMH BHAA Y = ax%, y = ax?
+,y =a(x +p)?, y = ax? + bx + c. AHaIM3MPOBATH M MPHMEHSTH
cBOiicTBA N3y4YEHHBIX (DYHKIHUI AT UX TOCTPOSHUS, B TOM YHCIIE C
MTOMOINIBIO IIU(PPOBBIX PECYPCOB

YUCIIOBBIE TIOCIIEI0BATEIBHOCTH
(154)

IlonsiTHE YMCIOBOM MOCIEN0BATENBHOCTH.

3amaHue mociae0BaTeIbHOCTH PEKYPPEHTHON (GOpMyITON 1
(hopmyrioit 1-ro uineHa. ApudmMeTryeckas 1 reoMeTpuyIecKas
nporpeccur. GopMyIIbI JI-TO WicHa apUPMETHICCKON
reOMETPHIECKOI POrpeccHii, CyMMBI TIEPBBIX JI YJICHOB.
N3o0paxeHue 4wieHOB apu(METHICCKON U FeOMETPHICCKOM
MpOrpeccuii TOUkaMu Ha KOOPJMHATHON TUIOCKOCTH. JIMHEHHBIH 1
9KCIIOHEHUIUAIBHBIH POCT.

C0KHBIE TIPOLICHTHI

OcBanBaTh U NPUMEHSITh HHICKCHBIE 0003HAYEHHS, CTPOUTH pevyeBble
BBICKa3bIBAHMSI C FCIOJNIB30BAaHUEM TEPMUHOJIOTHH, CBS3aHHOH C
MOHSTHEM TIOCIIEI0BATEIEHOCTH.
AHanu3upoBaTh (OPMyIy JI-TO HIEHA IOCIEIOBATENbHOCTH WM
PEeKyppeHTHYI0 GOPMyITy H BBIYMCJAATH YICHBI IOCIEIOBATEIHHOCTEH,
3aJaHHBIX 3THMHU (OpMyJIaMH. YCTaHABJINBATH 3aKOHOMEPHOCTH B
MIOCTPOEHUM N10CIIEJ0BATEIBHOCTH, €CIIU BBIITUCAHBI [IEPBbIE HECKOJIBKO €€
YJICHOB.
Pacno3HaBaTh apu()METHIECKYIO U TEOMETPHYECKYIO IPOTrPECCUH
IPH pa3HBIX criocobax 3amanus. PemaThb 3a1a4n ¢ MCHONb30BaHHEM
(dhopMy 1-To wieHa apupMETHUECKON 1 TEOMETPHUYUCCKOMN MPOTPECCHiA,
CYMMBI HEPBBIX JI YWICHOB.
M300paxkaTh 4ieHb! IOCIEI0BATEILHOCTU TOUKAMHU HAa KOOPAUHATHON
IJIOCKOCTH.
PaccmaTpuBath npuMepsl NPOLECCOB H ABJEHUN U3 pealbHON )KU3HH,
WUTIOCTPUPYIONINE H3MEHEHHe B apH(MEeTHUecKoil mporpeccu, B
TEOMETPHYECKOH  TNPOTpeccHH;  H300pakaTb  COOTBETCTBYIOIIHE
3aBHCHMOCTH TpahUuecKu.
Pemats 3apa4m, CBSI3aHHBIE C YHCIOBBIMH IIOCIIEIOBATEIBHOCTSIMH, B
TOM YHCIIE 337a4d U3 peanbHOH >KU3HM C HCIIOJIb30BaHHUEM IU(POBBIX
TEXHOJIOTHH (37€KTPOHHBIX TaOJHII, TpadUuecKoro KanbKyIaTopa U T.IL.).
PemaTts 3a1a4u Ha CIIOXKHBIC TIPOIIEHTHI, B TOM YHCIIC 3aJa4H U3 PeaTbHON
MPAKTUKH (C UCHOIB30BaHAEM KAIBKYIATOPA).
3HAaKOMHTBCS C UCTOpUEH pa3BHTHS MaTeMATHKHU




IloBTOpEHME,
00001IEeHHE,
CHCTeMATH3aAUMusA
3HAHUH

(18 )

Yuciia 1 BbIYMCIeHUs (3a11Ch, CPaBHEHHE, ACHCTBUSA C
JeHCTBUTENILHBIMU YHUCIIAMH, YUCIIOBAS NPSMAst; TIPOLICHTEI,
OTHOLICHUS, TPONOPIIMH; OKPYIJICHUE, IPHOIMKCHHUE, OLICHKA;
peleHne TeKCTOBBIX 3a7a4 apu(METHIECKUM CIIOCOOOM)

OnepupoBaTh NOHSTUSIMU: MHOXKECTBO, TIOAMHOKECTBO, ONEPAIIU HaJl
MHOXECTBAMH; HCIOJIb30BATh Ipaduueckoe MPEACTaBICHUE MHOKECTB
JUISL OTIUCAHUS PEANIbHBIX TPOIIECCOB U SIBICHUM, P PELIEHHN 3a1ad U3
JIpPYTHX y4eOHBIX MPEIMETOB.

AKTyaqIu3upoBaTh TEPMHHOJIOTHI0O W  OCHOBHbIe JeiicTBus,
CBSI3aHHBbIE C YHCJAMM: HaTypalbHOE 4YHCIO, MPOCTOE MU COCTaBHOE
YHCIIa, JETMMOCTh HATypaJdbHBIX YHCEN, NMPU3HAKU JETUMOCTH, LIENoe
YHCII0, MOLYJIb YHCIIA, OOBIKHOBEHHAS U JIECTUYHAS APOOHU, CTaHAAPTHBIN
BUJI YHCIIa, apUpMETHIECKUil KBaJAPATHBINH KOPEHb.

BbINOIHATE JeiicTBHSA, CPABHHBATL U YIIOPSII0YMBATH

qHcIIa, MPEACTABIATh YKCIa Ha KOOPAUHATHOHM PSIMOH, OKPYTJISATh YHCIa;
BBINOJIHATH MPUKHAKY H ONEHKY Pe3yJIbTaTa BEIYUCICHUH.

Pemats TekcToBBIe 3amaumM apupMeTHIecKHM crocoboMm. Pemarts
NpaKTHYeCKHe 3aJa4uM, COJAepXKallhe IPOLEHTH, JOJH, YacTH,
BBIPKAIOIHE 3aBUCUMOCTH: CKOPOCTh — BPEMsI — PACCTOSTHHUE, IIeHa —
KOJIMYeCTBO —  CTOUMOCTh, 00BEM paboTBl —  BpeMs —
MPOU3BOUTENBHOCTD TPYAA.

Pa3ouparts peanbHble )KU3HEHHBIE CUTyaluH, OpMyJHPOBATH HX Ha
SI3bIKE MaTEMaTHKH, HAXOAMTH pElICHHe, NMPUMEHss MaTeMaTHYeCKUH
anmapar, HHTEpHpPeTHPOBAaTh pPe3yJIbTar

AJredpanyeckue BbIpasKeHUs
(mpeobpa3zoBaHue anredpandecKux BEHIPAKEHUH, TOIYCTHMBIC
3HAYCHUS )

OnepupoBaTh MNOHATHSIMH: CTCHNEHb C IEJIBIM  IIOKa3aTeNeM,
apu(MeTHIecKuil KBaJpaTHBII KOPEHb, MHOTOWIEH, anredpandeckast
Ipo0b, TOXIECTBO. BBINMOJHATH OCHOBHbIE /eiiCTBHSI: BBIIOIHATH
pacuétel 1o  ¢dopMmynam, mpeoOpa3oBBIBATH  Ienble,  ApOoOHO-
palfoHaNbHbIE BBIPAKEHUS M BBIPKEHUS C KOPHSAMH, PEaTn30BHIBATH
Ppa3noXeHre MHOTOYJIeHa Ha MHOXKUTENH, B TOM YHCJIE C HCIOIB30BaHUEM
(hopMyIT pa3HOCTH KBaJpaTOB M KBaApaTa CyMMBI U Pa3HOCTH; HAXOIUTH
JOMYCTUMbIE 3HA4YEHUS IEePeMEHHBIX M1 JpOOHO-PAIMOHAIBHBIX
BBIpQXKEHUH, KOPHEH.

MopeaupoBaTh ¢ IOMOMIBI0 (OPMyYIT peanbHbIE IPOIIECCHI U SIBICHUS

DynkuuH (IOCTPOSHNE, CBOMCTBA M3YUSHHBIX (YHKIHH;
rpaduueckoe pereHne ypaBHeHHI U UX CHCTEM)

OmnepupoBaTh NOHATHAMU: QYHKUWS, Tpaduk QYHKIUH, HYIH
(YHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUs,
yObIBaHUs, HaUOOJIbIIIee U HAUMEHbIIIee 3HAYCHHS (PYHKIIUH.
AHAIN3HpPOBaTh, CpPaBHHUBATh, O006CY:KIaTh CBoOiicTBa (yHKIHIA,
CTPOUTH HX TpadyKH.

OnepupoBaTh MOHATHAMM: IpsMas MPONOPIHNOHATIBHOCTb, OOpaTHas
HPOMOPIUOHANBHOCT, JHHEWHas (GYHKUWS, KBaJpaTH4Has QyHKIMs,
napa6osna, runepbona.

Hcnonv3oBate rpaguku Ui ONpelesieHUus CBOMCTB, IPOLECCOB U
3aBUCHMOCTEH, I pelleHus 3afad u3 APYruX y4deOHbIX NpeIMETOB U
peanbHOil KU3HM; MOJEJIMPOBAaTHL C IMOMOLIBIO IpaduKOB peanbHbIC
IPOLIECCHI U SIBJICHHUS.

BeipakaTh ¢opMyJIaMH 3aBHCHMOCTH MEX/y BeITHINHAMH

I'eomeTpus 68 yacos

Tpuronomerpust. Teopembl
KOCHHYCOB U CHHYCOB. Pemenue
TPEyToJabHUKOB (16 1)

Ompenenenne TPUTOHOMETpHIECKHX (yHKIUH yrios ot 0° no 180°.
Kocunyc u cunyc npsmoro u tynoro yria. Teopema KOCHHYCOB.
(O6001ménHnast) TeopemMa CHHYCOB (C painyCcoM OITUCAHHON
OKpY>KHOCTH). HaxoxieHue IIMH CTOPOH U BEJIMYUH YTJIOB
TpeyronbHuKoB. DopMyna MIOMaAN TPEyrolbHIKA Yepe3 1Be
CTOPOHBI U Yros Mexay Humu. dopmyrna miomnaau

DopMyIHPOBATH ONpee/IeHHsl TPUTOHOMETPUIECKAX (QYHKIUH TYTIBIX
U MIPSMBIX YTJI0B. BBIBOAUTH TeOpeMy KOCHHYCOB U TEOpEMY CHHYCOB (C
paycoM OIHMCaHHOH OKpY>KHOCTH). PemiaTe TpeyronsHuKH.

Pemath npaxkTiHueckue 3a1aun, CBOISIINECS K HAX0XKIECHHUIO Pa3INIHBIX
3JIEMEHTOB TPEYTOIbHHIKA




YeTHIPEXYTONIBHUKA YEPe3 €ro JUarOHaANN U YOl MEXIY HUMH.
IIpakTHyeckoe MpUMeHEHHE JOKa3aHHBIX TeOpeM

[IpeobpazoBanue moxoOus.
Mertpurdeckre COOTHOIICHNUS B
oxpyxHocTH (10 u)

Ilonsarue o npeoGpazoBaHuM MOJOOHS.

COOTBETCTBEHHBIE 3JIEMEHTHI HOJOOHBIX (PUTYD.

Teopema 0 IpOU3BEICHUH OTPE3KOB X0, TEOpeMa O MPOU3BEACHUH
OTpPE3KOB CEKYIIHX, TeOpeMa O KBajpare KacaTelabHOH. [IpuMenenne
B PEIICHNH TeOMETPUYESCKUX 3a1ad

OcBauBaTh MNOHATHe TmpeoOpasoBaHus mnoxodus. MHecaenoBarh
OTHOLIICHUE JIMHEHHBIX 3JIEMEHTOB (Uryp npu npeodpazoBaHHU HOLOOUS.
Haxoauts npumeps! o1o0ust B OKpYXKarouiel 1eiiCTBUTEIbHOCTH.
BeIBoANTE METpPHYECKHE COOTHOIICHUS MEXIy OTpe3KaMH XOpa,
CeKyIIMX W KacaTeJbHBIX C HCIOJB30BAaHHEM BIIMCAHHBIX YIJIOB H
MOJO0OHBIX TPEYTOJILHUKOB.

Pemats reoMmeTpuueckue 3ajaud W 3aJaddl W3 peajbHOM JKM3HHU C
HCIIOIb30BaHIEM NOTOOHBIX TPEYTOJIbHUKOB

Bexropsr (12 9)

Onpenenenue BEKTOPOB, CI0KEHUE U Pa3HOCTh BEKTOPOB,
YMHOXXEHHE BEKTOpa Ha uyucio. Pu3nueckuil 1 reoMeTpUIeCKUil
CMBICII BEKTOPOB.

Paznoxenue BekTOopa IO JBYM HEKOJUIMHEApPHBIM
Koopaunate! BexTopa.

CkansipHOE IIPON3BEICHNE BEKTOPOB, €r0 IPIMEHEHHE ISt
HaxOXKIEHWs JUIMH U yTIIOB. Permenue 3a1ad ¢ HTOMOIIBIO BEKTOPOB.
IIpumeHeHNEe BEKTOPOB IUISI PEIICHUS 3329 KHHEMATHKU 1
MEXaHUKH

BEKTOpPaM.

Hcnoab3oBaTh BEKTOPH KaK HaNpaBlI€HHBIE OTPE3KH, MCCJIEI0BATH
reoMeTprdecKkuil  (mepeMemenne) W (QU3MYECKHH (CHila) CMBICIEI
BEKTOPOB. 3HATh OMpedeJeHHsi CyMMBl H pa3sHOCTH BEKTOPOB,
YMHOXEHHsI BEKTOpa Ha 4YHCJIO, HCCIeA0BATh TEOMETPUYECKUI |
(hU3MYECKUI CMBICIIBI THX OTIEpPaLUi.

PemaThs reoMeTpuuecKHe 331a4K C HCIIOJIb30BaHUEM BEKTOPOB.
PackiabIBaTh BEKTOP 110 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonbs30BaTh CKALIPHOE IPOU3BEICHHE BEKTOPOB, BBIBOIUTH €rO
OCHOBHbBIC CBOWHCTBa. BBIYMCIAATH CyMMy, pasHOCTb M CKasIPHOE
NPOM3BE/ICHUE BEKTOPOB B KOOpAMHATaX. IIPUMEHSATH CKaIsIpHOE
HPOM3BE/ICHNUE JUIsl HAXOXKCHUS JJIMH U YIJIOB

JlekapTOBBI KOOPMHATHI HA
iockocty (9 1)

JlekapTOBBI KOOPAMHATHI TOUEK Ha INIOCKOCTH.

YpaBHeHUE MpsIMOii. YTIOBOH KO PHUIIUEHT, TAHTCHC YTJIa HAKJIOHA,
HapajuiedbHbIe U MEPIEHIUKYIIPHBIE IPSIMbIE.

VYpaBHeHue okpykHOCTH. Haxox/eHne KoopAnHaT To4eK
HepecedeHus OKPY>KHOCTH U MPSIMOM.

Merto1 KOOpAMHAT NP PELICHUN FeOMETPUIECKUX 3a/1a4.
Hcnonp3oBaHue MeTO1a KOOPAMHAT B IIPAKTUYECKUX 3a7adax

OcBauBaTh MOHATHE IPSIMOYTOJIBHON CHCTEMBI KOOPIMHAT, IEKapTOBBIX
KOOpJIMHAT TOYKH. BBIBOAMTBH ypaBHEHHE IpPSIMOH U OKPYKHOCTH.
BbieisiTh TOJHBIA KBagpaT Ul HaXOXKICHUS IIEHTpa M paauyca
OKPY’KHOCTH IO € ypaBHeHHIO. PemiaTe 3a1aum Ha HaXOXJCHHE TOYEK
HepeceYeHUst IPSIMBIX U OKPYXKHOCTEH ¢ ITOMOIIBI0 METO/1a KOOPIMHAT.
Hcnoab3oBaTh CBOWCTBA YIJoBoro KodQuieHTa MNpsiMod Ipu
PCIICHNUH 3a/1a4, AJIs ONPEASICHHS PACIIONIOKEHHUS MPSMOH.

I[IpuMeHAT,  KOOPAWHATHI HPU  PEUICHHH TI'€OMETPHYECKUX U
NpPaKTHYECKUX 3ajad, Ul TOCTPOCHUs MaTeMaTHYECKHX Mojesei
peanbHbIX 337134 («METO KOOPAUHATY).

IMonb30oBaThest Ul MOCTPOGHUS M MCCICAOBAHMH  IU(POBBIMU
pecypcamu.
3HAKOMHTBCS C UCTOpUEH pa3BHUTHSI TeOMeTPHH

[TpaBUBEHBIE MHOTOYTOJIEHHKH. IIpaBUIBEHBIE MHOTOYTONEHHUKY, BEMHUCICHHE UX eMeHTOB. Uncio 1 | @opMyaIupoBaTh  ONpEAENICHHE  MNPAaBWIBHBIX ~ MHOTOYTOJBHHKOB,

JlMHa OKPY>KHOCTH M TLIOIIA/b
Kpyra. Berancienne minomaznei (8

1)

U JUIMHA OKPYXXHOCTH. JIIMHa JTyTH OKpYXXHOCTH. PanuaHHas mepa
yria.

IInomanp Kpyra 1 €ro 3IEMEHTOB (CEKTOpa M CETMEHTA).
Beruncienue miomasiei Gpuryp, BKIIOYAIOMINX YIEMEHTHI Kpyra

HAXOAMTh X >1eMeHTHL. I10J1b30BaThCSl MOHATHEM JUTMHEI OKPY>KHOCTH,
BBEJIEHHBIM C MOMOIIBIO MPAaBHIBHBIX MHOTOYTOJBHUKOB, ONMpeaeIsiTh
9HCIIO /1, JUIMHY AYTH U PaJHaHHYI0 Mepy yIia.

IIpoBoauTh Mepexoa OT pajvaHHON MephI yria K rpagyCHON u
Hao0opoT. OnpeaeasTh WIOMAas Kpyra. BeiBoauTh hopmysl (B
TpaJyCHOM M pagnaHHOIl Mepe) [UIS JUTHH YT, IUIOIa el CEeKTOPOB
CETMEHTOB.

Beruucasite mwiomaan Guryp, BKITIOYAIONIMX 3JIEMEHTHl OKPYXKHOCTH
(xpyra). HaxoauTh Iuroniaay B 3a1a4ax peanbHO XKHU3HH

JIBvxeHus miockoctH (6 4)

[ToHsaTHe 0 ABMKEHUM TUIOCKOCTH. [lapannensHblii mepeHoc, TOBOPOT
U cumMeTpusi. OCH U LIGHTPBI CAUMMETPHH.
[IpocTeiimyie MpUMEHEHUs B PEIICHUH 3a]1a4

Pa3oupaTh npuMepsl, WUTIOCTPUPYIOLIHE TOHATHS ABUKEHUS], LIEHTPOB U
oceil cummerpuu. DOpMYJHMPOBATH ONpPEAEIECHHUS MapajlIeIbHOTO
nepeHoca, MoBOpOTa M OCEBOM CHUMMETpUU. BBIBOAMTHL HMX CBOWHCTBa,
HAXOIUTb HEMOJBIKHBIC TOUKH. HaXoauTh LEHTPHl U OCH CUMMETPUii
npocteiumx Guryp.




I[IpuMeHsiTh mMapaulenbHBIA MEPEHOC U CHUMMETPHUIO IPU PEIHICHUU
reoMeTPUIECKUX 3a1a4 (pa3oupars NpHUMeEphI).
Hcnoab30BaTh 1UIsl IOCTPOCHUSI M UCCIIEI0BAaHMH IU(POBBIE PECYPCHI

IloBTOpenue, 06001meHNe,
cucTeMaTu3anus 3HaHui (7 u)

IloBTOpEeHNe OCHOBHBIX HMOHATUH M METOJOB KypcoB 7—9 Kiaccos,
00001meHne u CHCTeMaTH3aLus 3HAHHUH. [pocreiimme
reomeTpudeckue  GUrypel M WX  cBoiictBa.  M3mepeHue
TEOMETPHYECKHUX BETMUHH. TPeyroIbHUKH.

IlapannenbHble U EPHIEHAUKYIAPHBIE IPSMBIE.

Oxpy>kHOCTb U KpyT. ['eoMeTprudeckue NOCTpOEHUs. YTIIbI B
OKpY>KHOCTH. BrincaHHbIe U ONIUCAHHBIC OKPY>KHOCTH
MHOTOYT'OJIbHUKOB.

IIpsimast u oxpy>xHOCTB. UeTBIpEXyronbHUKN. BrimicanHbIe 1
oInMcaHHBIe YeThIpexyroybHuKH. Teopema [Tudaropa u Hagana
TpUTOHOMETpHUH. PerreHne o0mux TpeyrobHIKOB.

IIpaBuibHBIe MHOTOYTONEHHUKN. [IpeoOpa3oBaHys MIIOCKOCTH.
Jsmwxenns. [lonooue. Cummetpus. [lnonrans. Beraucinenne
romaneit. Ilnomraau nogo6usx Guryp. JexapToBel KOOpAHHATHI HA
IUIOCKOCTH.

BexTops! Ha miockocTu

OnepupoBaTh NOHATHAMHU: QUTypa, TOUKA, IpsMasi, yTol,
MHOTOYTONBHUK, PABHOOEAPEHHBINH U PABHOCTOPOHHUH TPEYTOJIbHUKH,
HPSIMOYTOJIBHBIHN TPEYTOJIBHUK, MeIMaHa, ONCCEeKTpIca U BEICOTa
TpEyTroJIbHUKA, TTapajlIeiorpaMM, poMO, IPSIMOYTOIEHHK, KBapar,
Tpanelys; OKpy>KHOCTb, KacaTelbHas; paBeHCTBO U Ioxobue ¢uryp,
TPEYTOJILHUKOB; ITapaJLUICIBHOCTD U MEPIEHANKYIISIPHOCTD TPSIMBIX, YTOI
MEXIy IPSIMBIMH, CHMMETPHSI OTHOCHTENIBHO TOUKHU U MPSIMOH; JUTHHA,
paccTosiHUe, BENMYHHA yTIIa, IUIomaas, nepumerp. Menonb3oBaTh
(opmy.abl: nepuMeTpa U MIOMAI MHOTOYTOJIbHUKOB, JUTHHBI
OKPY>KHOCTH M TIJIOIIAIH KpyTra, 00bEMa MpsSMOYTOIBHOTO
napaseaenunesa.

OnepupoBaTh MNOHATHUSIMH: TIPSIMOYTONBHAs CHCTEMa KOOPJAWHAT,
BEKTOp; HCIOJB30BATH J3TH IOHSATHS U NPEICTaBICHHsS MAaHHBIX U
pelieHus 3a1ad, B TOM YHCIIE U3 IPYTUX y4eOHBIX mpeameToB. Pemats
3a]a4d Ha IIOBTOPEHHE OCHOBHBIX HOHSTHH, HJUIFOCTPALUIO CBs3eH
MEXIy pa3lMYHBIMU 4acTAMH Kypca. BelOupaTts mMeton /i penieHus
3a7a4u.

Pemath 3a1a4H 13 MOBCETHEBHOM )KU3HH

BeposiTHOCTH U CTATUCTHKA

[ToBTopenue xypca 8 kiacca
(49)

TIpenacrasnenue nanubix. OnucatenpHas cratucTrka. Onepanun Haj
coOpITHsAMH. He3aBHCHMOCTE COOBITHI

I[HoBTOpPATH N3y4EHHOE U BBICTPAHBATH CUCTEMY

3HAHHH.

PemaTh 3aga4yu Ha PEACTABICHNUE U OTIMCAHUE JAHHBIX.

PemaTh 3aa4u Ha HaXOXK/IEHHE BEPOATHOCTEH OOBEANHEHUS U
nepecedeHns COOBITHIA, B TOM YHCIIC HE3aBUCHMBIX, C HCTIOIb30BaHIEM
rpaduuecKuX MpeACTaBICHUH U AepeBa CliydaiiHOro omnbiTa. Pemars
3a/1a4Yd Ha TIEPEUUCIICHHE KOMOUWHANHMIT (YHClia TepeCTaHOBOK, YKCa
COYETaHMI), HAa HAXOXKACHUE BEPOSITHOCTEH COOBITUI ¢ IPUMEHEHHEM
KOMOWHATOPHKH, B TOM YHCJIC C UCTTOIH30BAHHEM TPEYTOJIbHIKA
ITackans

OneMeHTH KOMOMHATOPHKA
(49)

KombunaropHoe mpaBmno ymHoxkenus. [lepectanoBku. daxropual.
Coueranuss u 4muciao coderanwid. TpeyrompHmk — [lackams.
IIpakTnueckas pabora «Bpruucnenue BEpOSATHOCTEH c
WCTIOJIb30BaHUEM KOMOMHATOPHBIX (PYHKIUH IEKTPOHHBIX TAOIHID)

KombunaropHoe mpasmito ymHoxkeHus. [lepecranoBku. dakropuai.
Coueranus u uncio codetanuii. TpeyronpHuk [lackans. [Ipakruaeckas
pabota «BbluncieHre BEpOATHOCTEH ¢ HCIIOIb30BaHHEM
KOMOHMHATOPHBIX (DYHKIMH dJIEKTPOHHBIX TAaOINID

Pemats, npuMeHsisi KOMOWHATOPUKY, 331241 HA BEIYHCIICHUE
BEPOSTHOCTEH, B TOM YHCJIE C TOMOIIBIO AJIEKTPOHHBIX TAOJINI] B XOZI€
MPaKTUUECKOH paboThI

I'eomeTprdeckas BEpOsSTHOCTH (4 9)

T'eomerpuueckas BeposiTHOCTS. CiTydalfHbIH BEIOOP TOUKH U3 GUTYPEI
Ha INIOCKOCTH, U3 OTPE3Ka, U3 IyTH OKPY>KHOCTH

OcBanBaTh NOHSTHE TEOMETPHIECKOI BeposTHOCTH. PemaTh 3agaun
Ha HaXOXKAECHHUE BEPOSITHOCTEH B OIIBITAX, IPECTABUMBIX KaK BEIOOD
TOYEK U3 MHOTOYTONBHHKA, KPyTa, OTPe3Ka MM JyTH OKPY>KHOCTH,
YHCIOBOI'0 IPOMEXXYTKA




HWcnerranus bepaymu (6 1)

Hcnbitanue. Yenex u Heynmada. Cepusi UCHBITAHUH A0 TEPBOTO
ycnexa. Hcnbitanust bepuymmm. BeposTHOCTH cOOBITHH B Cepuu
ucnpitTannid  beprymmu.  Ilpaktuueckas pabora  «VcmbITaHus
Bbepnymnn»

OcpauBaTh MNOHATHS: UCIBITaHHE, 3JIEMEHTAapHOE COOBITHE B
UCTIBITaHHH (YCIIEX U Heyfaua), CepHsl HCIBITaHUH, HACTYIUICHUE TIEPBOTO
ycmexa (Heymauu), cepus HcObITaHuil bepHymnn. Pemarts 3agaum Ha
HaXOK/ICHHE BEPOSTHOCTEH COOBITHI B CEpHM HCIBITAHUK IO MEPBOTO
ycIiexa, B TOM YHcie ¢ IpUMeHeHHeM (OpMyJIIbl CyMMbI T€OMETPUIECKOM
MPOTPECCHN.

PemaThb 3a1a4u Ha HAXOXKIEHUE BEPOATHOCTEH 3JIEMEHTAPHBIX COOBITHI
B CEpUH UCIBITAaHUN BepHyiM, Ha HaX0XKIEHHE BEPOSITHOCTU
OIpeICIEHHOTO YHCIIA YCIIEX0B B CepUU UCTIbITaHUi bepHyu.
H3yuats B x04€ IPaKTHYECKOIl padoThl, B TOM YUCIIE C IOMOIIBIO
(POBBIX peCypcoB, CBOHCTBA BEPOSITHOCTH B CEPUH MCIBITAaHUI
bepuyum

CrnyuaiiHas BenuuuHa (6 9)

CrnyuaiiHasi BeIMUHHA U PACIIPEICIICHUE BEPOSITHOCTCH.
MaremaTtuyeckoe 0KUAAHNE U JUCTIEPCHSI CIydalHON BETUUNHBI.
IIpumMepbr MaTeMaTHIECKOTO OKHUIAHUS KaK TEOPETUIECKOTO
CpeHEero 3HaUEHUs BEJTUUHHBL.

Tlonstue o 3akoHe OONBIIMX 4YHcell. M3MepeHHe BEpOSITHOCTEH C
MOMOIIbI0 YacToT. [IpuMeHeHne 3aKkoHa OONBIITNX YHUCET

OcBouTh MOHATHUS: CITyJYaliHas BEIMUMHA, 3HAYCHUE CITydaitHOH
BEJIMYHHBI, PaCIpeeIeHIe BEPOSITHOCTEH.

M3yyaTth 1 00Cy:KAaTh IPUMEPHI JUCKPETHBIX U HEMIPEPHIBHBIX
CJIy4aifHBIX BEJIMYMH (POCT, BEC YEJIOBEKA, YUCICHHOCTh HaCeJICHNS,
IpyTHe N3MEHYNBBIE BEIMYUHBI, PACCMaTPHUBaBIINECs B Kypce
CTaTHCTHUKH), MOJCIBHBIX CIyYaiHBIX BEJIMINH, CBI3aHHBIX CO
CITy4aifHBIMH OIBITaMH (OpocaHue MOHETHI, HTPaJbHOM KOCTH, CO
CJTy4aifHBIM BBIOOPOM H T. 11.).

OcpauBaTh MOHATHSI: MaTeMaTHUECKOE OXHIAHME CIydaifHOH
BEJIMYHMHBI KaK TEOPETHUECKOE CPEIHEE 3HAUCHHE, UCTIEPCHS CIIyJaifHON
BEJIMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOT0 Habopa. PemaTth 3agaun Ha
BBIYHCIICHHE MAaTEMaTHYECKOTO OKHIAHUS W TUCIEPCHH HCKPETHOM
CIIlyJaifHOM BEeNMYHMHBI O 3aJaHHOMY pACIIPEleNICHHIO, B TOM 4YHCIIe
3a/1ad, CBSI3aHHBIX CO CTPAXOBAHHEM U JIOTEPESMH.

3HAKOMHTBCH C MaTEMATHIECKIM OXKHAAHUEM U IUCTIepCHeit
HEKOTOPBIX paclpesieleHni, B TOM YUCIIe paclpeaesieH sl ciyyaiHoi
BEJIMYMHBI «YUCIIO YCTIEXOBY» B CepHH HcnbITanuii bepuymnmu. M3yyaTs
YacTOTy COOBITHS B TOBTOPSIIOIINXCS CIIyYaifHBIX OIBITaX KaK
CITy4aiiHy10 BETMYMHY. 3HAKOMHUTBCS C 3aKOHOM OOJIBIINX YHCe (B
dhopme bepHyun): py OOJBIIOM YKCIIE OTBITOB YaCTOTA COOBITHS
6I13Ka K ero BeposTHOCTH. PemaTh 3agaun Ha H3MepeHue
BEPOATHOCTEH C TOMOIIBIO YACTOT.

O0cyx1aTh poyib 3aKOHa OONBIIUX YHCeNT B 0OOCHOBaHMH YaCTOTHOTO
METO/ja U3MEPEHHUS BEPOSITHOCTEH.

O0cy:kaaTh 3aK0H OOJIBIIHX YHCET KaK MPOSIBICHHE CTATHCTHIECKON
YCTOWYMBOCTH B M3MEHUYMBBIX SIBJIICHUSIX, POJIb 3aKOHA OOJBIINX YHCET B
IPHPOJIC U B KHU3HH YEIOBEKa

0O6061m1eHne, KOHTPOITH (10 1)

[Ipencrasnenue nanHbIX. OmucaTeNibHAas CTaTHCTHKA. BeposTHOCTH
ciydalHOro coOblTHs. OieMeHThl KoMmOuHatopuku. CiydaiHble
BEJIMYHMHBI U PACTIPEICTICHUS

IloBTOPATH U3YyYEHHOE U BBICTPAMBAThL CHCTEMY

3HAHUH.

PemiaTh 3aa4m Ha IpeICTaBICHUE U ONUCAaHUE JaHHBIX.

PemaTh 3a1auu Ha HAXOXKACHUE BEPOSTHOCTEH COOBITHH, B TOM YHCIIE B
OTIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH,
BEPOSATHOCTEH 00BEMHEHHUS 1 TIEPECEUCHUS COOBITHIA, BBIYUCIIATH
BEPOSATHOCTHU B OIBITAX C CEPUSMHU CIyYaHbIX UCTIBITAHUN




ITpu pazpaboTke pabouell MporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUU YUTEHBI
BO3MOKHOCTH MCIIOJIb30BAHMSI 3JIEKTPOHHBIX (LU(PPOBBIX) 00pa30oBaTENbHBIX PECYPCOB,
ABJIIOIIUXCSL y4e0- HO-METOAMYECKUMHU MaTepuanaMu ( 2JIEKTPOHHbIE YYEOHUKH U
3aJ]aYHUKH, DJICKTPOHHbIC OWOIMOTEKH, W T.I.), MCIOIB3yeMBIMH Ui OOYYCHHUS H
BOCIIMTaHUSI PA3JIMYHBIX TPYII IOJIB30BATENEH, IPEACTABICHHBIMU B JJIEKTPOHHOM
(undpoBoM) BHE U peanu3yrOImUMu AunaktTuueckue Bo3moxknoctu UKT, comepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00 00pa30BaHUH.
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