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®denepanpHas pabodas mporpamMma 1o ydeOHoOMy mpeameTy «Maremarukay (6a30BBbIid
ypoBeHb) (mpenmerHass oOmacth «Maremaruka U MH(pOpMaruka») (magee COOTBETCTBEHHO —
nporpaMMa IO MaTeMaTHKe, MaTeMaTHKa) BKIIIOYAeT MOSCHHUTEIbHYIO 3aIllUCKy, COIEpIKaHue
o0y4eHus1, INIAaHUPYEMbIE PE3YNIbTaThl 0CBOCHUS IPOTPAMMBI [0 MaTeMaTHKe.

[TOACHUTEJIBHA A 3AIINCKA

@enepanbHas pabodas mporpamMma MO MareMaThKe i OOydaroluxcs ¢ 3aJepiKKON
ncuxuyeckoro pasputus (nanee — 3IIP) Ha ypoBHe oOcHOBHOrO oOmIero oOpa3oBaHUs
MOJTrOTOBJIEHa Ha OcCHOBe @elepalibHOr0 TroCYIapCTBEHHOTO0 0O0pa3oBaTeNbHOrO CTaHAapTa
ocHOBHOTO o6Omiero obpazoBanus (I[Tpukaz Munnpocsemenus Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC 0OO0O0O), DenepanbHON aganTUPOBAHHON 0OpPA30BATENBFHONW MPOTPAMMBbI
OCHOBHOTO 001mero o0Opa3oBaHusi sl OOy4arOIIMXCS C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH
3nopoBbst (IIpukaz Munnpocsemenuss Poccuu ot 24 Hos0ps 2022 . Ne 1025), ®enepanbHoit
paboueii mporpaMmbl OCHOBHOTO 00111ero o0pa3oBanusi o yueOHOMY npenmety «Maremarukay,
®DenepalibHON MpOrpaMMbl BOCITUTAHUS, C YUETOM pacHpeleseHHBIX MO KJIacCaM MPOBEPSEMBIX
TpeboBaHuil Kk pesynbratam ocBoeHus DenepanbHOil aganTHPOBAaHHONW 00pa3zoBaTeIbHOU
pPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHus JUisl 0OydaroluXcs ¢ 3aJAEPKKON MCHUXUYECKOTO
pasButus. B paboueit mporpaMMe ydTEeHBI HJACH H TMOJOKEHUs KOHIENIHH pa3BUTHS
Maremaruieckoro oopasosanus B Poccuiickoit denepanmn.

OO0mas xapakTepucTuka y4eOHoro npeamera «MareMaTuka

VYueOublii npeamer «MaremaTHKa» BXOIUT B MpeAMETHYI oOmactb «MaremaTuka u
uHpopmatuka». OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON KYIBTYPbl M JIOTHYECKOTO
MBIIUICHHS, (OPMUPOBAHUIO YMEHHS IOJIb30BATHCS alNTOPUTMaMH, a TaKXKe NPUOOPETECHHUIO
MPAKTHYECKUX HABBIKOB, HEOOXOMMMBIX B TMOBCEIHEBHOM xku3HW oOyuatonmxcs ¢ 3IIP.
Y4eOHbIi mpeMeT pa3BUBAET MBIIIEHUE, TPOCTPAHCTBEHHOE BOOOpaxeHHe, PYHKIIMOHAIBHYIO
rPaMOTHOCTh, yMEHHS BOCIHPUHUMATh W KPUTHYECKH AaHAIM3UPOBATh HHQOpMAIHIO,
MIPE/ICTABIICHHYIO B PA3JIMUHBIX (popmax.

OOyuenne Maremaruke Ja€T BO3MOXKHOCTh pa3BuBaTh y obOydaromuxcs ¢ 3[IP tounyro,
palMoHaIbHYI0 U UHPOPMATUBHYIO peUb, YMEHHUE OTOMpPATh HauOoJiee MOAXOSIINE S3BIKOBEIC,
CUMBONIMYECKHE, TpadUUYecKue CpeacTBa AN BBIPAKEHHUS CYXKICHUW W HaISAHOTO MX
MIPE/ICTABIICHHUS.

HeoOxoqumbpIM KOMITIOHEHTOM OOIIEH KYIbTYphl B COBPEMEHHOM TOJKOBAHUU SIBISIETCS
olmiee 3HAKOMCTBO C METOAAMHM TO3HAHUsS JAEMCTBUTEIBHOCTH, MPEICTABICHUE O MpEeaAMeTe U
METOJIaX MaTeMaTUKH, UX OTIUYHI OT METOJIOB JPYTHX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00
0COOCHHOCTSX MPUMEHEHUS] MaTeMaTUKH JJIS PElIeHUs HAyYHbIX W MPUKIAAHBIX 3a1a4. Takum
00pa3zoM, MaTeMaTH4eCcKoe 00pa30BaHWE BHOCUT CBOM BKJIaJ B OPMUPOBAHHUE OOIIEH KYITBTYpPhI
YyeJIoBeKa.

M3ydyeHne MareMaTWKH TakKe CIOCOOCTBYET 3CTETUYECKOMY BOCTIHTAHHMIO YEJIOBEKa,
MOHUMAHUIO  KpPacoThl M  M3ALIECTBA MATEeMAaTUYECKUX  PACCYXIEHUH, BOCIPUSITHIO
reoMeTpudYecKux GopM, YCBOCHHIO 1€ CUMMETPHUH.

[Tporpamma oTpaxkaer coaep:kanue o0ydeHus npeamery «MaTeMaTHKa» ¢ y9€TOM 0COOBIX
obOpasoBarenbHbIX TOTpeOHOCTEH oOywaromuxcst ¢ 3[1P. OBmamenue y4eOHBIM TpeIMETOM
«MaremaTnka» TPENCTaBISIET OMPEACIEHHYI0 CIOXKHOCTh st ydammxces ¢ 3[IP. VY
obyugaronuxcsi ¢ 3[IP mambosee BBIpaXEHBI OTCTABAaHUS B PA3BUTHH CJIIOBECHO-TOTUUYECKHX



(GopM MBIIUICHHS], TO3TOMY a0CTPAKTHBIE M OTBJIECUEHHBIC KaTETOPUU UM TPYAHOIOCTYNHBI. B
TOXX€ BpeMs IpPH CIEHUATBHOM OO0Y4YeHHH OOy4aroImuecsi MOTYT BBINOJHATH 3aJaHHs I10
anroputMy. OHM BOCIPUUMYMBBI K IIOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOIMYHOE
3a/laHue YCBOEHHOTo crocoba pemeHus. CHUKEHHME pPa3BUTHS MBICIUTENBHBIX OIEpaluil U
3aMEJICHHOE CTAHOBJICHHUE JIOTUYECKUX IEUCTBUM MPUBOAAT K HEIOCTATOYHOM OCMBICIICHHOCTH
COBEpIIAEMbIX YUYEOHBIX JAEHCTBMM. Y 0OyuaromMxcsi 3aTpyAHEHbl CYETHbIE BBIYMCIIECHHUS,
IIPOM3BOJUMBIE B yMe€. B IHMCBPMEHHBIX BBIYUCICHUSAX OHU MOTYT IPOIIyCKaTb OAWH W3
IPOMEKYTOUHBIX I1aroB. [Ipu paboTe ¢ UUCIOBBIMU BBIPAKEHUSMM, BHIUMCIEHUEM MX 3HAYCHUS
MOTYT HE€ YAEp)KHMBaTh INPaBWIbHBIA MOpsAIOK aAedcTBuid. [Ipu ympouennu, nmpeoOpa3oBaHuu
BblpaxkeHUM ywammeca ¢ 3[I[P He MOryr caMOCTOATENbHO MPHUHATH pPELIEHUE O
[IOCJIEI0BATEIbHOCTH BBINOIHEHUS NeHCTBUI. KOHKPETHOCTh MBIIIEHUS OCJIOKHSAET YCBOEHUS
HaBbIKA pELICHUS YPAaBHEHUMN, HEPAaBEHCTB, CHUCTEMbl YypaBHeHUH. M ManomocTynHo
COBEpIIICHHE 0OPATUMBIX OTICPAIIHIA.

Huszkuii ypoBeHb pa3BUTHs JIOTMUECKMX OIllepaluii, HemoctaToyHass OOOOIIEHHOCTh
MBILIUICHUS 3aTPYIHSAIOT U3ydeHHe TeMbl «DyHKIUM»: HpU ONpeleNeHUH (DYHKIMOHAIBHON
3aBUCUMOCTH, TIpM ONHUCAHHUM TIpadUuecKodl CUTyallud, MHCIOJb3ysd TIE€OMETPUUYECKHH,
anreOpanyeckuif, (PyHKIMOHAIBHBIN sA3bIkM. Hepeako yuwamuecss He BHUIAT pa3HULBI MEXIY
00JacThio onpeneacHus PYHKIIUN U 001aCThIO 3HAUCHUH.

Pemenune 3amau COnpspKeHO C TPYAHOCTAMHU O(OPMIICHUS! KPAaTKOW 3aliCH, MPOBEICHHS
aHaJIM3a YCJIOBMsSI 3aJjau, BblAeNieHUs cymiecTBeHHoro. Ooyuaromuecs ¢ 3P 3aTpyasstoTcs
c/lenaTh YMO3AKJIIOUEHHE OT OOMmero K YacTHOMY, HEPEIKO BBIOMPAIOT HepalroHAIbHBIC
CHocoO0bl PeUIeHUs, THOTJa OTPaHUYMBAIOTCS MAaHUITYJIALUSAMH C YUCIaMHU.

[Ipu wm3yueHuu reomerpuueckoro marepuana obOyudarouecs ¢ 3IIP crankuBatotcs ¢
TPYOHOCTBIO JI€NaTh JIOTMYECKHE BBIBOJABI, CTPOUTH IIOCIIENOBATEIbHBIE PACCYKIECHUS.
HenpouHble 3HAaHHS OCHOBHBIX TEOpEM TIE€OMETPUU MPHUBOAMT K OIMIMOKAM B pEIICHUU
reomerpuyeckux 3agad. OOyuaromuecs MOr'yT MOJAMEHUTh (HOpMyily, HENIPaBUIBHO IPUMEHHUTH
teopeMy. K cepbe3HbiM ommOKkaM B peHIEHMHM 3aJad MPUBOIAT HEAOCTATOYHO pa3BUTHIE
IIPOCTPAHCTBEHHbIE NPEACTaBIC€HUA. VM CIOXHO BBINOJIHUTH YEPTEK K YCIOBUIO, B
MUCbMEHHBIX padOTaX OHU HE MOTYT IIPUBECTH OOBSICHEHUE K UEPTEXKY.

TouyHOCTh 3alIOMHHAHUS M BOCIIPOU3BENIEHUSI Y4E€OHOTO MaTepHasa CHUKEHBI 110 MPUINHE
cJ1a00CTH MHECTUYECKOM JIeSTeNbHOCTH, CyXeHHs oObema mamsatd. OOyuarommumes c¢ 3I1P
TpeOyeTcst 0oJbllle BpEMEHHU Ha 3aKpelyieHHe MaTepHaia, akTyalu3alus 3HaHUil 1o onope npu
BOCIIPOM3BEICHUHU.

Jns  mpeojoneHus TpyaHOCTEH B UM3ydyeHHMM ydeOHoro mpenmera «MaTeMaTHKay
HeoOxoauMma ajanTtanus o0beMa M XapakTepa y4yeOHOro marepuaja K I103HaBaTEIbHBIM
BO3MOKHOCTsIM ydamuxcsa ¢ 3[IP. Crnenyer yueOHBIN MaTepHasl MPENoJHOCUTH HEOOIbITUMU
MOPUUSMH, YCJIOXKHSS €ro MOCTENEHHO, M3bICKMBATh CIIOCOOBI ajanTalMM TPYIHBIX 3a/laHui,
HEKOTOphlE€ TEMBbl JlaBaThb KaK O3HAKOMUTENbHbBIE; HCKIIOYaThb OTHEJbHBIE TpPYAHbIE
JI0Ka3aTeNNbCTBA; TEOPETUUECKUIM MaTepHall pEKOMEHAYETCSl M3y4aTh B MPOLECCE MPAKTUUYECKON
JEATEIBHOCTH 1O pElIeHHI0 3afad. OpraHndyeckoe €IMHCTBO IMPAKTUYECKOH U YMCTBEHHOM
NeSITeIbHOCTH YYAILIUXCS HAa YpOKaxX MaTEeMaTHKHU CIIOCOOCTBYIOT IMPOYHOMY M CO3HATEIBHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMAaTHUYECKUX 3HAHUN U YMEHUH.



«AJITEBPA». 7-9 KIIACCBI
Ienn u3ydyenusi yaeOHOro Kypca

Anrebpa sABISETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOM INIKOJIBI: OHa OOecreymBaeT
U3YYEHUE JPYTUX AUCLMILIMH, KaK €CTECTBEHHOHAyYHOrO, TaK M T'YMAHUTAPHOTO LIMKJIOB, €€
OCBOCHHME HEOOXOIUMO sl IPOAOIDKEHHST 00pa30oBaHUS U B IMOBCEIHEBHOW JKM3HU. Pa3Butue y
o0yyaroImuxcs Hay4YHBIX IIPEICTaBICHUN 0 IIPOUCX OKJCHUH
U CYHUIHOCTH anre0pandeckux aOCTpakuui, croco0e OTpaKeHHs MaTeMaTH4YecKod HayKoH
SBJICHUH W NPOLIECCOB B NMPHUPOJIE M OOLIECTBE, POJIM MATEMaTHYECKOrO MOJAEIMPOBAHUS B
Hay4YHOM IO3HAaHUM M B MPAKTUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U
Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX JJIs aJalTallid B COBPEMEHHOM LU(GPOBOM OOIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM O0pa3oM oO0ecleYrBaeT pa3BUTHE YMEHHUs HaOI0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIJICHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JEWUCTBHUS U BBIBOJBI, (POPMYIMPOBATH YTBEPIKICHHUS.
OcBoenue Kypca ajreOpsl 00ecreunBaeT pa3BUTUE JIOTHUECKOTO MBIIIUIEHUS 00Y4atOLIMXCs: OHU
UCMONB3YIOT JEAYKTUBHBIE M WMHIYKTUBHBIE DPACCYXJEHUS, 000OLIEHME U KOHKPETHU3alHIO,
abctparupoBaHue u aHanoruto. OOyueHue anrebpe mpeanonaraeT 3HAYUTEIbHBIH O00bEM
CaMOCTOSITENIbHONW JEATENbHOCTH O0yYaroluxcs, MOITOMY CaMOCTOSATENIBHOE pELIeHHEe 3ahay
€CTECTBEHHBIM 00Pa30M SIBJISIETCS pealu3alueil 1eTeIbHOCTHOTO MPUHIIMIIA 00y4EHUS.

B cTpykType nporpammsl yueOHOro Kypca «AnreOpa» OCHOBHOW IIKOJIbI OCHOBHOE MECTO
3aHMMAIOT COJIEP)KATEIbHO-METOUUECKHE JIMHUU: «YHucaa U BBIYMCIEHUN»; «Anredpanueckue
BBIDAKECHUS»; «YpaBHEHUs U HepaBeHCTBa»; «DyHkuum». Kaxnas u3 3THUX COmepkKaTelbHO-
METOJMYECKUX JINHUI PAa3BUBAETCS HA NMPOTSIKEHUU TPEX JIET U3YyYEHUS Kypca, €CTECTBEHHBIM
0o0pa3oM IeperuieTasich 1 B3auMOJCHCTBYs C APYIrMMU €ro JUHUSIMU. B Xone m3yueHus Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSI3UM C 3TUM Li€Jeco00pa3HO BKIIOUUTH B MPOrpaMMy HEKOTOpPbIE OCHOBBI JIOI'MKH,
IPOHM3BIBAIOLINE BCE OCHOBHBIE Pa3Jiesibl MaTeMaTHUYeCKOro o0pa3oBaHus M CIIOCOOCTBYOIME
OBJIAJICHUIO 00YYaIOIUMHUCI OCHOB YHHBEPCAIbHOIO MAaTEMAaTUYECKOTO sI3bIKa. TakuM oOpazom,
MO>XHO YTBEpXIaTh, YTO COJIEPKATEIILHOW M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Airedpar
ABJIIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUM «Yucina M BBIYUCIEHUS» CIY)KUT OCHOBOW JUISl JalibHEHIIETro
U3y4eHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYaroIUXCs JIOTMYECKOTO MBIIUICHNUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsl TMOBCEHEBHON >KM3HU. Pa3BUTHE MOHATHS O 4HCIE B OCHOBHOM
IIKOJE CBS3aHO C PpALUOHAIBHBIMU M HMPPALMOHAIBHBIMM YHCIaMH, (OPMHUPOBAHUEM
MPEJICTAaBICHUN O IEHCTBUTEIILHOM YHCIe. 3aBepIIEeHNE OCBOECHUS YMCIIOBOM JIMHUHA OTHECEHO K
cTapiieMy 3BeHy 00I11ero oopa3oBaHus.

Conepkanne JABYX alNreOpanyecKux JMHUW — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHHS M  HEpaBEHCTBa»  CHOCOOCTBYeT  (OpMHpOBaHMIO y  OOydaroluXxcs
MaTeMaTHYeCKOro ammnapaTra, HEOOXOIUMOro JJs pelleHHs 3ajJad MaTeMaTHKH, CMEXHBIX
IOpeIMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. B OCHOBHOW mIKojie y4eOHBIH MaTepual
IpYNIUpYeTcs BOKPYT palMOHAIBHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUPYET 3HAa4YeHHE
MaTEMaTUKH KakK sI3bIKa JJI [MOCTPOCHMSI MATEMaTUYECKUX MOJEJIEH, ONHCAaHUS IPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOJAT TaKKe JajibHeInee pa3BUTHE
QITOPUTMUYECKOTO  MBINUIEHHUS, HEOOXOOUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMH JCHYKTUBHBIX paccyxiaeHuir. I[IpeoOGpasoBanue
CUMBOJIbHBIX (OpM BHOCUT CBOM crenuuyeckuil BKJIaJ B pa3BUTHE BOOOpaKeHUS,



CIOCOOHOCTEHN K MaTeMaTHUYE€CKOMY TBOPUYECTBY.

Cogepxanne  (QyHKIHOHATHHO-TpAhUUSCKOW  JMHUU  HAIEJIGHO Ha  TOJy4YCHHE
IIKOJIbHUKAMH 3HAHUHN O (PYHKIMAX KaK BaXKHEUIIEW MaTeMAaTHYECKON MOJETH JIsl OTIMCAHUS U
WCCJICIOBAHMSI Pa3HO-00Pa3HBIX MPOIECCOB U SBJICHHUM B MIPHUPOJIe U o0mecTBe. M3ydeHue 3Toro
MaTepuaiga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaIOMIUXCS YMEHHUsS HCIIOJBb30BAaTh Pa3IUnIHBIC
BBIPA3UTEIbHBIC CPEJICTBA S3bIKA MAaTEMAaTHKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpaduyuecKue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE TIPEICTABIICHUA O POJIM MATEMATUKH B Pa3BUTHH LIUBUIIM3AIIAN
U KYJbTYpBI.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe
Cornacno yueOHOMY Tu1any B 7-9 kiiaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOPBIH
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pas3fesbl cojepkaHus: «Yucna UM BBIUKCICHUS,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.
Y4eOHbIN MIIaH Ha U3y4YeHHUE anreOpsl B 7—9 Kaccax OTBOJIUT HE MeHee 3 yueOHBIX YacoB
B HEJIENI0 B TEUEHHE KaKJ0ro rojaa oOydeHHs, BCEro 3a TpH rojga odydeHuss — He meHee 306
yueOHBIX YacoB.

COLAEPXXAHUE YYEBHOI'O KYPCA «AJI'EBPA» (ITIO T'OAAM OBYUEHU )
7 KUIIACC

Yuciia v BbIYMCICHHSA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEpPexXo]l OT OAHOM (Gopmbl 3amucu apodelt K
apyroi. IloHsaTHe panuoHaIbHOrO 4KCIIa, 3alMCh, CPABHEHUE, YIIOPSAJOUYNBAHNE PALlMOHAJIBHBIX
yucen. ApudmMeTrnueckue IeiCcTBUS ¢ pallMOHAIBHBIMU YMciIaMU. Pemenue 3a1ad u3 peaabHOR
NPaKTUKU Ha 4acTH, Ha ApoOu.

Crenenb C HaTypaJlbHbIM I10KAa3aTeJIEM: OIPEJEJIEHUE, MPeoOpa3oBaHUE BHIPAKEHUN Ha
OCHOBE OIpEIEICHHUS, 3a1Ch OOJIBIINX YHUCEIL.

[TporeHThl, 3aMCh MPOLIEHTOB B BUJE IPOOH U IpoOU B BHUJIE NMPOLEHTOB. TpU OCHOBHBIE
3a/1a4M Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEabHOU MPAKTUKH.

[TpuMeHeHre TPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE TIpsiMast U 0OpaTHasi MPOIOPILIMOHAIBHOCTH.

AuredpanyecKkue BbIPaKeHUs

[lepemeHnHble, YMCIIOBOE 3HAYCHHME BBIPAXKECHHUA C INEPEMEHHOW. JlomycTHMblE 3HAYEHUS
nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEX/1y BeJIMYMHAMU B BUj€ (popMyiibl. Berancnenus
o opmymnam.

[TpeoOpa3oBanue OyKBEHHBIX BBIPQ)KEHUM, TOKIECTBEHHO DPaBHBIE BbIpAXKEHUS, MpaBHiIa
npeoOpa3oBaHusl CyMM U MPOU3BEIECHUMN, PaBUIa PacKpbITHUs CKOOOK M MPUBEICHUS MOJ00HBIX
CJIaraeMblX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHowieHbl U MHorouneHsl. CteneHb MHorouwieHa. ClloKeHHe, BBIYMTAHUE, YMHOKECHHE
MHOrou4eHOB. DOopMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMbl M KBajJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTOUJIEHOB HA MHOYKUTEIIH.

YpaBHeHnust

VYpaBHeHHe, KOPEHb ypaBHEHUs, MpaBuja NMpeoOpa3oBaHUs YpaBHEHHUS, PaBHOCHIBHOCTh
YpaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHCIO KOPHEH JIMHEMHOrO0 YpaBHEHHS,
pellleHne JIMHENWHBIX ypaBHeHHMIl. CocTaBleHME ypaBHEHUN IO YCIOBHIO 3ajaud. Pemenue



TEKCTOBBIX 3aJa4 C TIOMOILBIO YPABHCHUM.

*JIuneliHoe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €T0 rpa(bm(*l. Cucrema OByX JTMHEMHBIX
YpaBHEHUU ¢ JByMs TIEPEMCHHBIMH. PelieHne cucTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
[TpumMepsl pelieHus: TEKCTOBBIX 3a7au C IIOMOILBIO CUCTEM ypaBHEHUI.

DyHKUNH

Koopaunara Touku Ha mnpsMoi. UucinoBble NpoMEXyTKU. PaccrosHue Mexny AByMs
TOYKaMHU KOOPJAMHATHOU MPSAMOIA.

[TpssmoyronbHas cucrema koopauHat, ocu Ox m Oy. AOcrmucca M opanMHAaTa TOYKHM Ha
KoOpauHaTHOM miockocTH. Ilpumepsl rpadukoB, 3agaHHbIX (QopMynamu. YUteHue rpadukoB
peaNbHBIX 3aBUCUMOCTEM.

[Monsitue ¢pynxmmu. I'paduk Gpynkuum. CoiictBa GyHkuumit. Juneitnas Gynkuus, e€ rpaduxk.
I'padpuk dynkumm y = kx + b. *I'paduueckoe penieHue TUHEHHBIX ypaBHEHUH M CHCTEM
JMHENHBIX YpaBHEHUN™.

8 KVIACC

Yuciia U BbIYMCIEHUS

KBagparueiii koperb u3 uucna. *[loHarue 00 wuppanmoHalibHOM 4wucie. JlecsaTudHbie
NpUOIMKEHUS HPPANMOHABHBIX yucen™. CBOHCTBa apu(PMETHUYECKUX KBAPATHBIX KOPHEH M MX
MPUMEHEHUE K MPeoOpa30BaHUIO0 YUCIOBBIX BBIPAXKEHUW M BBIYUCICHUAM. *JleMCTBUTEIBHBIC
yucia*.

Crenens c 1eJIbIM TTOKa3areseM U e€ cBoicTBa. CTaHapTHas 3aluCh YHUCIIA.

Anredpanyeckne BbIPaKeHUSs

KBagpatHblil TpEXUJIeH; pa3iokKeHUE KBAAPATHOTO TPEXUIeHa HA MHOKUTENH.

Anrebpanueckass pob6b. OcCHOBHOE CBOWCTBO anredOpamdeckoir napobu. CroxeHue,
BBIUMTAHUE, YMHOXKCHHE, JCICHUE anreOpandecKkux apoOeil. ParmoHanbHbIe BRIPAKCHHUS U HX
npeoOpazoBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanparnoe ypaBHeHue, (opmyna kopHel KBajapartHoro ypaBHeHus. *Teopema Buera*.
Pemienvie ypaBHeHMId, CBONSIIMXCA K JUHEWHBIM H KBajpaTHeIM. [Ipoctelimme npoOHO-
paloHaIbHbIE YPAaBHEHUSI.

*T'paduueckas uHTEpIpETAIUs YPAaBHEHUN C BYMS NIEPEMEHHBIMH M CHUCTEM IJMHEHHBIX
YpaBHEHUU ¢ ABYMs MepeMeHHbIMU®. [IpuMepsbl pelieHus CUCTeM HEIMHEHHBIX YpaBHEHHH C
JIBYMsI TI€PEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoO0OM.

YucnoBble HEpaBEHCTBA M WX CBoWcTBa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOI.
PaBHOCunbHOCT, HepaBeHCTB. JIMHeilHble HepaBeHCTBA ¢ OJIHOM mnepemMeHHOW. CucTtemsl
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

DOyHKUNH

[Tonsitre ¢pynkuuu. O6IacTh ONpeneNeHUs] U MHOXKECTBO 3HaueHUH (yHKIMU. CrocoOsI
3amanus QyHKIUH.

I'padux ¢ynkuuu. Yrenue cpoiicTB ¢yHkuuu mno e€ rpaduxy. Ilpumepsr rpapukon
GYHKIHHA, OTPAKAIOIINX PeATbHBIC TTPOIIECCHI.

OyHKIIUH, OMUCHIBAIOIINE MPSMYI0 B OOpaTHYIO TPOMOPIIMOHAIBHBIE 3aBUCUMOCTH, HX

1
3H€CI) n gajiee * * 0003HAYEHBI TEMbI, U3YUCHUEC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Heaaror
CaMOCTOATEIILHO ONPEACIIACT 00BeM n3y4aeMoro Marepualia.



Q=

rpadukn. OyHKIEH Y = X5, Y = X, Y = v/x, Y =~ *I'padudeckoe peLieHne ypaBHEHHIT

Y CUCTEM ypaBHEHUN™.

9 KVIACC

Yncia U BbIYUCIEHUSA

ParnmonanbHbie yncna, *UppanoHaIbHBIC YMCIIA, KOHEYHbIE U OCCKOHEUHBIE JIECATUYHbIC
npoOu. MHOXKECTBO JCHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIC 4YHCIA KaK OECKOHEYHbBIS
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEMCTBUTEIIbHBIX YMCET U KOOPAUHATHOM MPSAMOMN.

CpaBHeHuE [EHCTBUTENBHBIX 4HCEN, apuPMeTHUYecKue EHUCTBUS C JCHCTBUTEIbHBIMU

yuciaMu™.

Pa3meprl 00bEKTOB OKPYKAIOIIET0 MUPA, JUIUTEILHOCTD IPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpuOmmk€HHOE 3HAaYEHHE BEJIWYUHBL, TOYHOCTb NpUOIMKEHUs. OKpYIVIEHUE YHCEIl.

IIpukuaka ¥ OLEHKa pe3yJIbTaTOB BBIYUCICHUMN.

YpaBHeHUs M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHMi, CBOASIIMXCA K  KBaJIpaTHBIM.

bukBaapatHoe ypaBHeHue. *[Ipumepbl penieHus ypaBHEHUR TpeTbed M 4eTBEPTOM

CTETIEHEH Pa3IoKeHUEM Ha MHOKHUTEIHN™.

Pemenne npoO6HO-paliMOHABHBIX YPaBHEHUH.

Perennie TekCTOBBIX 33124 aNreOpandeckuM METOIOM.

VYpaBHeHHe ¢ ByMs NepeMeHHbIMU U ero rpaguk. Pemienue cucrem ABYX JMHEHHBIX
YpaBHEHUN C JByMs II€pEMEHHBIMU. PeleHue cucreM JByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JWHEWHOe, a Apyroe — BTOPOH creneHu. I'paduueckas HHTEPIIPETAMs CUCTEMbI YpaBHEHHH C
JIBYMsI TIEPEMEHHBIMHU.

Perenrie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

YucrioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreMm JMHENMHBIX

HEpPaBeHCTB ¢ OJHOM mepemeHHoil. KBampatHele HepaBeHCTBa. [ 'paduueckas

WHTEpIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMM.

DOYyHKIUH

KBagparuunas ¢ynkius, e€ rpadux u cpoiictBa. [lapabona, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'paduku byHKIN: y = Kkx, y = kx + b, y = X,

y = +x,y = EI/II/IX CBOWCTBA.

YucnoBble M0CIAEA0BATEbHOCTH U IIPOIPECcCHH
[TonsiTe YMCIIOBOW TMOCIIENOBATEIHLHOCTH. 3aJaHUE TOCIEIOBATEIHLHOCTU PEKYPPEHTHON
dbopmyroit u popMyIoi N-To WiieHa.
Apudmernueckas U reomerpuueckas — nporpeccud.  DopMmynbl  N-TO  WieHa
apuQMeTHUECKON 1 TEOMETPHUECKOM MPOTPECCHIA, CyMMBI TIEPBHIX N YJICHOB.
*MN300pakeHre 4IeHOB apU(PMETHUYECKOW M TeOMETPUUYECKOW MPOrpeccHuil TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHEHHBIN U SKCIOHEHIIUATBHBIN pocT. CIOKHBIE TPOIICHTHI ™.



TIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUS ®EJIEPAJIBHOM
PABOYEN ITPOTPAMMGBI KYPCA «AJITEBPA»

OcBoenne y4eOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHHS
JOJKHO 00eCreunBaTh JOCTHIKEHUE CIEAYIONINX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

7 KJIACC

Yucia 1 BBIYMCICHUSA

BeImonHATh, coderas yCTHbIE W NMUCHbMEHHBbIC TPUEMBI, apuPMeTHYECKUEe JCUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3Ha4Y€HUS YUCIIOBBIX BBIPAKECHUN; MPUMEHSTH Pa3zHOOOpasHbIE CIIOCOOBI M
OpuéMbl  BBIYHMCICHUS 3HAYEHUH JPOOHBIX BBIPAXKCHHUN, COJEpKAIUX OOBIKHOBEHHBIE U
NECATUYHBIE TPOOU.

[lepexomutb OT omHOM (QOpPMBI 3amucH 4yucend K APYroi (mpeoOpa3oBbIBaTh JIECSITUUHYIO
JIPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO ECATUYHYIO Apo0b). CpaBHUBATh U YIOPSAI0YNBATH
paluoHaIbHbIE YHCTIA.

OxpyrisiTh yucIa.

BrINoMHATE NPUKUIKY U OLEHKY PE3yJIbTaTa BHIYUCIICHHH, OIEHKY 3HAYCHHH YHCIOBBIX
BBIPAKCHU.

BbInonHATe A€MCTBUSI CO CTENEHSMU C HATYpaJbHBIMM IOKa3aTelasiMu (C OMOpoW Ha
CIIPaBOYHYIO HH(OPMALIUIO).

[TpuMeHsTh PU3HAKK JEIUMOCTH, Pa3jI0KEHNE Ha MHOKUTEIH HATypaJIbHBIX YUCEIL.

Pemate mpocreliiye NpakTUKO-OPUEHTHPOBAHHBIE 3a/laud, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, TPOMOPIMOHATBHOCTBIO BEIMYHMH, TMPOLEHTAMH; WHTEPIPETUPOBATh PE3YIbTaTh
pemieHust 3agad C y4€TOM OrpPAHMYEHMMH, CBS3aHHBIX CO CBOMCTBAMHU pPaccMaTpHUBAEMBbIX
00BEKTOB.

Auredpanyeckune BbIPaKeHHUs

OpueHTHpOBaTbCA B MOHATUSIX U OMNEPUPOBATH Ha 0Aa30BOM ypOBHE alireOpandeckoit
TEPMHUHOJIOTUEW U CUMBOJIMKOM.

HaxomuTh 3HaueHns OYKBEHHBIX BBIPAXKEHUN MIPU 33JAHHBIX 3HAYCHUIX TIEPEMEHHBIX.

BrimonHATs IpeoOpa3oBaHus 1IETOT0 BRIPAXKEHUS B MHOTOUJICH MPUBEICHUEM MOJOOHBIX
CJIaraeéMbIX, PaCKpPBITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJHOWIEHa Ha MHOTOWIEH M MHOTOYJeHa Ha MHOTIOYJIEH,
OpUMEHTHh (OpMyJIbl KBajapaTa CyMMbl M KBajJpaTa pa3HOCTH (C ONOpPOM Ha CIPaBOYHYIO
nH(popMaIInIO).

OcCyIecTBIATh Pa3iioKeHHE MHOTOWIEHOB HAa MHOXXHMTEIU C IOMOIIBIO BBHIHECEHUS 32
CKOOKHM OOIIero MHOXKHUTEIS, TPYINIUPOBKU ClIaraeMbIX, MPUMEHEHUs: (HOpMya COKpaIEHHOTO
YMHOXEHUS (C OMOPOii Ha CIIPaBOYHYIO HH(GOPMAIIHUIO).

[IpumensTh TpeoOpa3oBaHUsS MHOTOUJICHOB MJIs pEUICHUS pa3IuYHbIX 3a1ad U3
MaTE€MaTUKH, CMEXXHBIX NIPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTETEHEN ¢ HATYypATbHBIMU MTOKA3aTEISIMK 711 IPeoOpazoBaHus
BBIPOKEHH (C OTIOPOH Ha CIPABOYHYIO HH(DOPMAITHIO).

YpaBHeHHUs1 M HEpaBEHCTBA

Pemate nuHElHbIE ypaBHEHUSI C OAHOW MEPEMEHHOW, TPUMEHSST MpaBUjia epexoaa OT

UCXOJHOTO YypaBHEHHUS K PaBHOCWIBHOMY eMmy. [IpoBepsiTh, sBiIS€TCS JHM YHCIO KOPHEM



YPaBHEHHS.

Wwmets mpeacraBieHne o rpapMuecKux METOoAax MpH PeIIeHUH JHMHEHHBIX YpaBHECHUN U
UX CHUCTEM.

[lonOupars mpumepsl Hap YMCElN, SBISIOIIMXCS PELIEHUEM JIMHEWHOIO YpaBHEHUS C
JBYMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW IJIOCKOCTH TIpaduK JIMHEHHOIO YpPaBHEHHsS C JIByMs
HEPEMEHHBIMHU; M10JIB3YSICh IPaMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemarp cuctemsl IByX JIMHEMHBIX ypaBHEHUH C JIBYMs IIEPEMEHHBIMH, B TOM YHUCIE
rpadudecku (C OMopoi Ha aJTOPUTM yUEOHBIX JEHCTBUM).

CocTtaBndth (110CjIe COBMECTHOI'O aHAJIM3a) U pellaTh JIMHEHHOE YPaBHEHNUE U CUCTEMY
JMHENHBIX YPaBHEHUM 10 YCIOBMIO 33aJa4l, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4U MTOJIYYEHHBIN pe3ynbTart.

Koopannartel u rpadpuxku. @yHkuun

N300pakaTb Ha KOOPAMHATHOM MpPsIMOM  TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBallbl, 3allCbIBaTh YHUCIOBBIE IPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OrmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM; CTPOMUTH
rpaduku uHeHHbIX QyHKIui. Ctpouts rpaduk Gynkumu Y = KX + b.

OnuceiBaTh € MOMOIIbIO (DYHKIUN H3BECTHBIE 3aBUCHUMOCTH MEXJIY BEIMYMHaAMU (110
ITOPUTMY yu€OHBIX NEHCTBUI): CKOPOCTh, BPEMS, PACCTOSHUE; 1IEHa, KOJIMYECTBO, CTOUMOCTD;
IIPOU3BOUTENIBHOCTD, BpEMsI, 00bEM pabOTHI.

HaxonuTh 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crnocod MpeacTaBIeHUs U aHadu3a MH(OpMAIUM; WU3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yuciia ¥ BbIYMCICHUSA

Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YHMCEN IS
CpaBHEHMs, OKPYIJIEHUS M BBIYUCICHM; M300pa)xkaTb JAEHCTBUTEIbHBIE YHMCIA TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(METHUECKOro KBaJPaTHOIO KOPHS; HAXOAWUTh KBaJpaTHbIE
KOpPHM, HCHOJb3ysd TpH  HEOOXOIUMOCTH  KaJbKYyJSATOP;  BBINOJHATH  HpOCTEHIINe
peoOpa3oBaHus BhIPAXKEHUH, COIEPKAIUX KBaApaTHbIE KOPHU, UCTIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJIbIX YUCET C MOMOIIBIO JECATUYHBIX Jpolel u
crenenel yucina 10.

Auredpanyeckue BbIPaKeHU s

[IpyuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTeleM, BBINONHATh NpeoOpa3oBaHUs
BBIPQKEHU, COAEp)KallMX CTENeHHM C LEeNbIM MOoKa3areneM (C MCIOJb30BaHMEM CIIPaBOYHOM
UHPOPMALIUN).

BBINONHATE HECTOXKHBIE TOXKJIECTBEHHBIE MPE0OPa30BaHMs pAllMOHAIBHBIX BBIPAXKECHUIN
Ha OCHOBE MpaBWJI ACUCTBUI HaJ MHOTOWIEHAMH U allre0pandecKUMU APOOSMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIECH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsS BBIPAKEHUN ISl pEIIeHHs pPa3lIM4YHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEaTbHOU MPAKTHKU.

YpaBHeHus1 M HEpaBEHCTBA
Pemare nuHelHbIe, KBaJpaTHbIE YpaBHEHHS (C MCIOJIb30BAHMEM CIPAaBOYHONW MHpOpMauu) u



palMOHaIbHBIE YPAaBHEHMs, CBOIALIMECS K HHUM, CHCTEMBl [BYX YPAaBHEHMH C JByMs
[IEPEMEHHBIMH.

IIpoBOINTH NMPOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
OpUMEHEHHEM TIpadUYecKuX TpeACTaBICHUI (yCTaHABIMBAaTh, MMEET JH YpaBHEHUE WU
cUcTeMa ypaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.) C OIOPOi Ha alTOpUTM y4eOHBIX
IICUCTBUI.

[lepexoaute OT cioBecHOW (OPMYIMPOBKHM 3ajaud K €€ ajreOpandeckod MoOJenu ¢
IIOMOLIBI0 COCTABJICHUS YPABHCHMsI WJIM CHCTEMbl ypPaBHEHUH, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IOJyYCHHBIN PE3yJIbTaT.

IIpuMeHATH CBOKCTBA YUCIIOBBIX HEPABEHCTB JJI CPAaBHEHHUs, OLICHKH; pellaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M HX CHCTEMBI; JaBaTh TIpadUUYEcKyl0 HILTIOCTPALUIO
MHO€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKUUHA

OnepupoBarb Ha 0a30BOM YpOBHE (DYHKIMOHAIbHbIE MOHATHS M S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAueHUs); ONpeAessATh 3HAaueHHWe (QYHKUUHU [0 3HAYCHHUIO apryMEHTa;
OIpeNieNATh CBOWCTBA (PYHKLUU 110 €€ rpaduKy.

| =

Crtpouts rpaduku >IeMEHTApHBIX (YHKIHMHA BuAa , Y = X, y = X, Yy =+x,y=

o B

ONHUCHIBATh CBOMCTBAa 4YHCIOBOM (QyHKIMH 1o e€ Trpaduxky (mpu HEOOXOAUMOCTH
HAIPAaBIISAIONIECH TOMOIIBIO).

9 KUIACC

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YIOPSAJ0YMBATh PALIMOHAIBHBIE U UPPALIMOHAIIBHBIE YUCIIA.

BoinonuATe apudMeTnueckre AeMCTBUSI ¢ palMOHaIbHBIMU YHCIAMM, COYETasl yCTHBIE U
NUCbMEHHBIE TPUEMBI, BHIIIOJIHATH BBIUYUCIEHUS C UPPALIMOHATBHBIMU YHCIAMH.

HaxonuTs 3Ha4eHMsI CTENIEHEHN ¢ LEIbIMU [T0OKA3aTeIsIMU U KOPHEH; BBIYUCIIATD 3HAYCHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyryATh NEWCTBUTENBbHBIE YHCIIA, BBINOJIHATh MPUKUAKY pEe3yibTaTa BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemare smMHENHBIE W KBaJpaTHBIC YpPaBHEHUS, YPABHEHMs, CBOJSIIMECS K HUM,
npocTelme ApoOHO-pallMOHATIbHbBIE YPaBHEHMUSL.

Pemate nmpocreiimme cucTeMsl IBYX JIMHEWHBIX YPAaBHEHUHN C ABYMsI NEPEMEHHBIMH M
CHCTEMBI JIBYX YPaBHEHHI1, B KOTOPBIX OJIHO YpaBHEHHE HE SIBIICTCS TMHEHHBIM (110 BU3yaIbHON
orope).

Pemate mpocreiiline TEKCTOBBIE 3ajjaud  alreOpanyeckuM CIOocOOOM C IOMOIIBIO
COCTaBJICHUS YPaBHEHUS WJIM CUCTEMBI IBYX YPAaBHEHUI C JBYMsI IEPEMEHHBIMH.

[IpoBOoaNTH IPOCTEUIIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YHUCIIE C
INPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemarp nuHeliHble HepaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA; M300paxkaThb pelIeHHe
HEPaBEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucreMpl JMHEMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO; M300pa)kaTh peEIlIeHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIIUCBIBATh PELICHUE C ITIOMOILBI CUMBOJIOB.



Hcnonp30BaTh HEPABEHCTBA MPH PELICHUH PA3IMYHBIX 33/1a4.

DOYyHKIUH

Pacrio3HaBath (yHKIMH M3y4eHHBIX BUJIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIOIIOKCHUE
Ha KOOPAMHATHOM MI0ckocTH rpadukoB Gynkuuii Buga: y = kx, y =kx + b, , y = ax? + bx +¢, y =

k . . .
Xy = Vxy= ~ B 3aBHCUMOCTH OT 3HaYCHUH KOX((UITUEHTOB; ONMCHIBATH CBOMCTBA (DYHKIIU.

Ctpouth M M300paxaTh CXEMAaTHYECKH TpadUKH KBaJPATHYHBIX (YHKIHMH, ONHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpapuKam.

Pacnio3naBath  KBaJpaTW4Hyl0 (QYHKIMIO 1O (QOpMmyle, TMPHUBOJUTH HPUMEPEI
KBaJPAaTUYHBIX QYHKUIUI U3 peabHON KU3HHU, (PU3UKH, TEOMETPHH.

Yuci0BbIe MOCA€10BATEIbHOCTH U NPOrpeccHu

Pacrio3HaBath apuMETHUECKYIO0 U TEOMETPUUYECKYIO IPOTPECCHUU MIPU Pa3HBIX CIIocobax
3a1aHusl.

BBIMOTHATE BBIYMCICHUS C MCHOJBb30BaHHEM (GOpMyT N-TO WwieHa apupMeTHYecKOoil u
TEOMETPUYECKOW MPOTrpeccCHid, CYMMBI TEpBBIX N uiIeHOB (C OMOpPOH Ha CIPaBOYHYIO
uH(popMaIuIo).

Pemrates 3amaum, CBS3aHHBIE C YMCIOBBIMH ITOCIIEAOBATEILHOCTSIMH, B TOM YHCIIE 3a/1a41
U3 peasTbHOM KHU3HH (C HCIIOIH30BAHMEM KAIBKYIIATOPA, IU(PPOBBIX TEXHOJIOTHIA).

OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «I'EOMETPUS».
7-9 KJIACCBI
Henaun n3y4yenus y4eOHOro Kypca

O6mue nenu uzydenust yueoHoro kypca «l'eomerpus» npencrasiensl B [IOOIT OOO.
OHu 3aKII0YaroTCs, MPEeXIE BCErO B TOM, YTO Ha ypoKax IreOMETPUH OOYYaIOUIUICS yYUTCS
MPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKIIEHUS, CTPOUTH JIOTHYECKHUE YMO3AKIIIOUCHHS, JOKA3bIBATh
WCTUHHBIE YTBEPKIACHHUS U CTPOUTH KOHTPIPUMEPHI K JOKHBIM, MPOBOJAUTH PACCYKICHUS «OT
MIPOTUBHOTO», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB, (POpMYIHpOBaTH OOpaTHBIC YTBEpXKIACHHS. B
00y4eHUN YMEHHUIO paCCyKJaThb COCTOMT Ba)XHOE€ BOCIUTATEIbHOE 3HAYCHHE U3YYCHUS
T€OMETPHUH, MTPUCYILIEE UMEHHO OT€YECTBEHHOM MaTeMaTH4eCKOM MIKOJIE.

BTtopoii nenbio u3ydeHust TeOMETPUU SIBISIETCS UCIIONb30BAHNE €€ KAK MHCTPYMEHTa IpHU
pElIeHNH KaK MaTeMaTUYeCKHX, TaK M MPAKTHYECKUX 3a/ad, BCTPEUAIOIIUXCA B pPEATbHOU
KU3HU. DTOMY COOTBETCTBYET BTOpas, BBIUUCIWTEIbHAs JUHUS B W3YYEHUU TE€OMETPUU B
mikosie. st 9Toro yuuTento peKOMEHIyeTCsl MoA0MpaTh 3aa4u MPaKTUUECKOro XapakTepa JJs
paccMaTpuBaeMbIX TE€M, YYUTh OOYYAIOIIMXCS CTPOUTH MaTEMaTUYECKUE MOJENH PeaTbHbIX
JKU3HEHHBIX CUTYyallui, MPOBOJUTH BBIUMCICHUS U OLICHUBATh aJCKBATHOCTH TMOJYYEHHOTO
pesynbTata. KpaiilHe BakHO TMOMYEPKUBATH CBSI3M TEOMETPUH C JAPYTHMMH TIPEIMETaMH,
MOTHBHPOBaTh  HWCIOJB30BAaTh  ONpPEICICHUS TeOMETpUYecKuXx GUryp ©  TOHATHH,
JEMOHCTPHUPOBATH MPUMEHEHUE TOTYICHHBIX YMEHUN B GU3MKE U TEXHHUKE. DTH CBSI3U Hanbouee
SAPKO BUAHBI B TeMax «BekTopbl», « TpUroHOMeTprUeCKHE COOTHOLIEHU», «MeTo KOOpAUHATY
u «Teopema IIudaropar.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CornacHo yuebHOMY MmiaHy B 7-9 kiaccax u3ydaercst yueOHbIH Kypce «I'eomerpusi»,
KOTOPBII BKJIIOUAET CIIEAYIOIINE OCHOBHBIE pa3/ienbl coaepxanus: «I eomerpudeckue GpuUrypsl u
UX CBOMCTBa», «M3MepeHne TeOMETPUUECKUX BEIIMUUHY, a TAKKE «JleKapTOBbI -KOOPAMHATHI HA
IUIOCKOCTHY, «BekTope», «/IBrxkenus miockoctu» U «IIpeoOpasoBanust mogoous».



VYueOHBbIi MIaH MpeIycMaTpuBacT U3ydeHNEe TeOMETPUH Ha 0a30BOM YPOBHE, HCXOMS W3
He MeHee 68 y4eOHBIX 4acoB B y4eOHOM TOAY, BCETro 3a TpH rojaa odydeHust — He meHee 204
4acoB.

COJEPXAHUE YUEBHOI'O KYPCA «I'EOMETPUA» (110 TOAAM OBYUEHHA)
7 KVIIACC

Hauanbubie nonsTtusi reomerpuu. Touka, mpsimMas, OTpe30K, Jyd. Yros. Buasl yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX.

*Cummerpuunbie (urypsl. OCHOBHBIE CBOWMCTBA OCEBOM CI/IMMeTpI/II/I*Z. [Tpumepsl
CUMMETPUHU B OKPYKAIOIIEM MUPE.

*OCHOBHBIE IOCTPOEHUS C MTOMOIIBIO0 LUPKYJIS U JIMHEHKU ™.

TpeyronsHuk. BeicoTa, MemmaHa, OHWCCEKTpHCa, MX CBOWCTBAa. PaBHOOEIpEHHBIN W
PaBHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TpeyrojapHUKa.

CpoiicTBa ¥ TpU3HAKK PAaBHOOEIPEHHOrO TpeyroibHHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CpolicTBa M NPU3HAKHU MapaJliesbHbIX NpsAMbIX. CyMMa yIjioB TpeyrojbHuKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpsimoyronbHblil TpeyroiabHUK. CBOWCTBO MeAHaHbl MPSIMOYTOJIBHOIO TPEYrOJbHUKA,
npoBeAEHHOW K runoreHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOJIBHBIN TPEYrOJBHUK C yriioM B 30°.

HepaBenctBa B reomeTpuu: *HEpaBEHCTBO TPEYroJlbHUKA*, HEPABEHCTBO O JJIMHE
JIOMaHO#, Teopema o OoJibllieM yriie U OOJbllIeld CTOpOHE TpeyrosbHukKa. llepnenaukynsap u
HAaKJIOHHASI.

*T'eomeTpuueckoe MecTo To4yeK.* buccexkrpuca yria u cepequHHBIN MEPHEHAUKYISP K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb W Kpyr, XOopJa M JAMAMETp, UX CBoilcTBa. B3auMHOe pacrnosioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHast U cexymas K OKpyKHOCTH. OKpY>KHOCTb, BIIMCaHHasi B
yroJ. Bimcannas 1 onucaHHasi OKpyKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYersipéxyronpauku. [lapamienorpamMm, €ro nmpu3Haku M CBOWCTBA. YacTHbIE cCiydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

*Meron yaBoeHus: Meauansl. LleHTpalibHas cuMMeTpus.

Teopema ®aneca M TeopeMa O MPONOPLUHMOHAIBHBIX OTpe3kax. CpenHue JIUHUU
TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyroapHuKa.

[Tonobue TpeyroabHUKOB, K03 duirent nogodus. [IpusHaku momoOus TPeyroabHUKOB™.
[TpumeHeHne NoA00Ms IPU PELICHUN MPAKTUUYECKUX 3a/1a4.

CaoiicTBa momaaei reomerpudeckux ¢uryp. @opmMynsl i TUIOMIAIU TPEYrOJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAIeH MO J00HBIX GUTYP.

Brruncnenue miomaaei TpeyroabHIKOB M1 MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa nmpu pemeHurd TPAKTHUYECKUX
3azad.




CHHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIJIa NPSMOYTOJBHOIO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAeCTBO. TpuroHomerpudeckue Gynkiuu yriaos B 30°, 45° u 60°.

Brnucansble U LIEHTpANIBHbBIE YIUIBI, YIOJl MEXAY KacaTelIbHOM M XOPHAOWU. YTIbI MEKIY
XOpJlaMH UM CEeKyIUlMMHU. DBrucaHHble M OIMCaHHbIE YETHIPEXYTOJIBHUKHU. B3anmuoe
pacrnoyioxkeHue AByX OKpyxkHocTed. Kacanume okpyxHocteil. OOmiue KacaTelbHbIE K JIBYM
OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, tanrenc yrmoB oT 0° mo 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenune TtpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB. PerieHue
IPAaKTUYECKUX 3a/1a4 C MCII0JIb30BAaHHEM TEOPEMbI KOCHHYCOB U TEOPEMBbI CUHYCOB.

*TIpeoOpazoBanue nmogoous. [logodrue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o npou3BeieHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIEHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTeabHON™.

BexTtop, nnuHa (MOAyJib) BEKTOpa, COHAINPABIECHHBIE BEKTOPBI, HPOTUBOIOJIOKHO
HAIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ
BEeKTOpaMHu. Pa3nokeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BeKTOpa.
CkansipHO€ MMPOU3BEAECHNUE BEKTOPOB, IPUMEHEHHUE JJIsl HAX0XK/I€HUS JJIMH U YTJIOB.

JlexkapToBbl KOOpAMHATBl Ha IIJIOCKOCTU. *YpaBHEHHS NpPSIMON™ UM OKPYKHOCTH B
KOOp/IMHATax, IepeceueHue OKPYKHOCTEH U NMpsAMbIX. MeTo/1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYrojbHUKH. J[MHA OKpyXHOCTU. ['pajycHas M paauaHHass Mepa
yIi1a, BBIYMCICHHUE JJIUH IyT OKpyxkHocTel. Ilnomans kpyra, cektopa, CermeHTa.

*JIBUKEHUS  IUIOCKOCTM M BHYTpEHHME CUMMETpuM  (uryp (3s1eMeHTapHble
npencrasienus). [lapannensasiii nepenoc. [loBopot™.

IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ®EJIEPAJILHOM
PABOYEN ITPOTPAMMGBI KYPCA «'EOMETPHSI» (ITO TOJAM OBYUEHI)

OcBoeHue yqe6Hor0 Kypca «FeOMeTpI/IH» Ha YpOBHE€ OCHOBHOI'O O6H_ICFO 06pa30BaH1/1;1
JOJIXKHO obecneynBaTh AOCTHUIKCHUC CIICAYIOIHX TPCIMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB:

7 KJIACC

Pacrio3HaBaTh M3ydeHHBIE TeOMeTpUYecKue (QUrypsl, ONpeAesATbh HUX B3aUMHOE
pacroyio’)keHue, HU300pakaTh TI'€OMETpHUYECKHE (UTYpBI; BBIIOJIHATH UYEPTEXKU IO YCIOBHUIO
3anaun. V3MepsATh JIMHEHHBIE W YITIOBBIE BEIMYMHBL. Pemarh 3a1auv Ha BBIYMCIICHUE JJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OIIEHKY JMHEMHBIX U YIJIOBBIX BEJIMYUH MPEJIMETOB B PEaIbHOM JKU3HU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUUHBL.

Ctpouth 4epTekU K Fr€OMETPUUECKUM 3a/iadaM (C UCIOJIb30BaHUEM CMBICIOBOI OIMOPHI:
HABOJAIIME BOMPOCH! H/WIIN aIrOpuTMa Y4eOHBIX AeHCTBHIA).

Ilonp30BaTbcs TNpU3HAKAMU pPABEHCTBA TPEYTOJIBHUKOB, MCIIONb30BaTh IPU3HAKH H
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

IIpoBOAUTH TOKA3aTENbCTBA HECIOAKHBIX T€OMETPUUECKUX TEOPEM.

Ilonp30BaTbed NpHU3HAKAMHM PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MeJMaHbl, NPOBEAEHHOW K TUIOTEHY3€ MPSAMOYTOJbHOTO TpPEYTrOJbHUKA, B PEIICHUU



TEOMETPUUYECKHX 3a/1ad (C HCIOJb30BAaHUEM 3PUTEIBLHON HArJISIHOCTH W/WIW BepOaTbHOU
OIIOPBHI).

OnpenensTh MapayjIeIbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yer ¢ HUMHU
cekymasi. Onpeaenars NapajieIbHOCTh MPSIMBIX C MMOMOIIBIO PABEHCTBA PACCTOSIHHUI OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBOMUTH BBIYMCIICHHWST W HAXOJIUTh YHCIOBbIE M OYKBEHHBbIC 3HAYEHUS YIJIOB B
FeOMETPUYECKUX  3aJayaX C  HCIOJb30BAHHMEM CYMMBI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOWMCTB YIJIOB, OOpPa30BaHHBIX IPH TEPECEUECHHUU [IBYX NapalIeIbHBIX
MPSAMBIX CEKYIIEW. PemaTe npakTuyeckue 3a1aud Ha HaX0KJICHUE YTJIOB.

HNmeTp nipeacraBiieHUE O NOHATUE TEOMETPUUYECKOTO MECTA TOYEK.

DopMyJIUPOBATH OIMPEAECIECHUSI OKPYKHOCTH M KPYra, XOpAbl U JTHAMETPA OKPYXKHOCTH,
MI0JIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA ITPU PELIEHUH 3a1a4.

OpueHTUPOBaThCS B MOHATUAX: OMUCAHHAS OKOJO TPEYrOJbHUKA OKPYXKHOCTb, LIEHTP
OMKCAaHHOI OKpyx)HOCTU. OnepupoBaTh Ha 0a30BOM ypoBHE (paKTaMU O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B OAHOU TOUKE, U O TOM, YTO CEPEANHHBIE MEPIICHIUKYISAPbI
K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCS B OHOU TOYKE.

OpueHTUpOBaThCSI B TOHSATUSAX U ONEpUPOBaTh Ha 0a30BOM YypOBHE: KacaTelbHas K
OKPYKHOCTH, TEOPEMA O MEPIECHAUKYISIPHOCTH KAaCATEIbHON U paJinyca, MPOBEIEHHOTO K TOYKE
KacaHHsI.

Nmers nmpeacTaBiieHME O  OPOCTEHIIMX  TE€OMETPUYECKMX  HEPABEHCTBAX, UX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

8 KUIACC

Pacrio3naBaTte OCHOBHBIE BHUbI quBIpéXyFOJILHHKOB, HUX JJIEMCHTHI, II0JIb30BAaThCA HX
CBOMCTBaMH IIpu pCHICHUH IT'COMETPUUCCKUX 3a1ad.

OpI/IeHTI/IpOBaTI)CSI B TIOHATUHW — TOYKH NCPCCCUCHUA MCAUAH TPCYroJIbHUKA (HGHTpa
Macc) B pellieHuH 3a/1ay.

Bnanets noHsATHEM CpelHEN JIMHUU TPEYTOJIBHUKA U TPAIELIUU, IPUMEHATh UX CBOWCTBA
IIPY pPELICHUH NMPOCTEUIINX IeOMEeTpUIEcKHX 3anad. Mimers npencrasinenue o teopeme Paneca u
TEOpeMe O MPOMOPLUOHAIBHBIX OTPE3KaxX, NPUMEHSTh UX JJIs pellleHHs MPaKTUYeCKuX 3ajau (c
OTMOPOM HA 3pUTENbHYIO HaIJITHOCTh).

[IpumensaTh  mpu3HAKU  TOJMOOMS  TPEYTOJIBHUKOB B PEIIEHWH  HECIOXKHBIX
FeOMETPUUECKUX 3aj1au.

[Tonb3oBatbes Teopemoit [ludaropa mig pemieHuss reoMeTpUYECKUX M MPaKTHYECKUX
3az1ad.

Bnagers moHATHAMM CHHYCAa, KOCMHYCAa M TaHI€HCAa OCTPOrO yIJa MPSAMOYTOJBHOTO
TpeyroiabHuka. [loap30BaTbCsl 3TUMHM MOHATUSAMHU JJIs PEUICHMs NPAKTUYECKUX 3agad (mpu
HEOOXOIMMOCTH C OTOPOH Ha aJITOPUTM MPaBHUIIA).

Bbruucnare (pa3nuyHbIME  criocob6aMu) (C OMOpOM Ha CHpPaBOYHYIO HH(POPMAIUIO)
IUIONIa/lb TPEYrojbHUKAa U IUIOHIAJM MHOTOYIOJBHBIX (UTYyp (MONB3YsCh, IIe HEOOXOAUMO,
KaJbKyJIATOpOoM). [IpUMEHATh MOTydeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

BJ'Ia)IeTI) IMOHATHUAMU BIHUCAHHOI'O MW HOCHTPAJIBHOIO YIJjia, HCIOJbB30BaTb TCOPEMEI O
BIIMCAHHBIX YIJIaX, yIiIax MEXIy XOopJaMu (CEeKyIIMMHU) U YIiie MeXay KacaTelbHON U XOpaoil
IIPY PELICHNUN IPOCTENIINX T€OMETPUUECKHX 3aau.



Bnagers moHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA OIMUCAHHOTO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUU IIPOCTEUIINX 3a4a4.

[IpyuMeHsTh MONMY4YEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIN IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHH (II0IB3YACH, IIe HEOOXO0AUMO, KaTbKYISITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPBIX YIJOB, HAXOAUTh C HX IOMOIIBIO
pa3MYHbIE  BJEMEHTHl  MPSIMOYTOJBHOTO  TPEYrojbHHKA  («pEHIeHHE MPSIMOYTOJbHBIX
TPEYroJbHUKOB»). HaxoauTh (C MOMOIIBIO KAJIBKYISATOpPA) UIMHBI U YIJIBI JJIS HETaOJIMYHBIX
3HAYEHUMN.

Ilonp3oBaTbecs  GopMysiaMHd  HPUBEJEHUS M OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKAECTBOM JUIsI HAXOXKAEHUS COOTHOIIEHUH MEXIy TPUIOHOMETPUUYECKHMMM BeIUYMHAMH (C
OTIOpO Ha CIIPABOYHYIO HH(OPMAITHIO).

Vcnonb30BaTh TEOpEMbl CHHYCOB U KOCUHYCOB ISl HAXOXKICHUS Pa3JIMYHBIX 3JIEMEHTOB
TPEYroJibHUKA («PEUICHHE TPEYTOJbHUKOBY), TPUMEHSTh WX NpPU PEIICHHH TPOCTEHIINX
TeOMETPUYECKUX 3a/1a4.

Bnamerr mOHATHMSAMH —TIpeoOpa3oBaHUs MMOAOOWsS, COOTBETCTBEHHBIX DIIEMEHTOB
nogo0HbIX  (uryp. Ilomp3oBarbesi CBOMCTBaMHM TOJOOHMST TPOU3BOJBHBIX (UTYp, yMETb
BBIYUCIIAT JUTMHBI U HAXOAWUTH YIIIbl Y MOAOOHBIX (GUTYp (10 aNropuTMy y4eOHBIX ACHCTBUI).
[TpumensaTs cBoMcTBAa MOJNOOMS B NPAKTHYECKUX 3ajadyax. YMeTb HPUBOAUTH IPUMEPHI
OJOOHBIX (PUTYp B OKpY’KAIOLIEM MUpE.

ITonp30oBaTbes TeopeMamu (1O BU3YaJIbHOM OMOpe) O MPOM3BEAECHUU OTPE3KOB XOpI, O
IPOM3BEACHUH OTPE3KOB CEKYIIMX, O KBaJipaTe KacaTeIbHOM.

[Tonmp30BaTbcss BEKTOpaMH, IMOHMMATh HMX TEOMETPUYECKHA W (U3UYECKUN CMBICI,
OPUMEHATh MX B PEHICHUM TeOMETPHUYECKUX M (U3NYecKux 3anad. [IpuMeHsTH CKanspHOe
MPOM3BEACHNE BEKTOPOB JIJIsl HAXOXKICHUS JITMH U YTJIOB.

[Tonmp30BaTbcss METOAOM KOOPJMHAT HA IUIOCKOCTH, TPHMEHSATh €ro B PpEHICHUH
reOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Brnaners NOHATUSAMM MPaBUWJIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPY)KHOCTH, JUIMHBI TyTU
OKpPYXHOCTU M DPaJMaHHON Mephl yria, yMeTh BBIYMCIATH IUIOMIAJh Kpyra M ero uacreu (c
ONopoil Ha crpaBouyHy HHpoOpManuio). [IpUMeHATh MoJydyeHHbIE YMEHHMS B HPAKTUYECKHX
3a/a4ax.

HaxomuTte ocu (MM LEHTPBI) CUMMETPUHU (QUTYp, MIPUMEHSTH JBWKCHUS TUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[TpuMeHsTh MONTydYeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEMAaTHYECKUEe MOJEIH JUIs
3aJa4 peaJbHON KU3HU M TMPOBOJUTH COOTBETCTBYIOIINE BHIUMCIIEHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCh, I71e HEOOX0IUMO, KAIBKYITOPOM).

OEJIEPATIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «<BEPOATHOCTD
N CTATUCTHUKA» 7-9 KJIACCBI
esn u3yyenusi yueOHOro Kypca
B coBpemeHHOM I1M(PPOBOM MHUpPE BEPOSATHOCTb M CTATUCTUKA MPUOOPETAIOT BCE
6OJ'IBI_Hy1-O S3HAYUMOCTh, KaK € TOYKH 3PCHUS IMPAKTHYCCKUX HpI/IJIO)KeHHI)’I, TaK U HUX POJHA B
oOpazoBanuu. Kaxaplii 4enoBeK MOCTOSIHHO NMPUHUMAET PELICHUS Ha OCHOBE HMEIOIIUXCS Yy
HEro JaHHBIX. A JIsi 000CHOBAHHOTO MPHHSITHS PEUICHHS B YCIOBUSX HEIOCTATKa WM U30BITKA



nHpopManun HEOOXOAUMO B TOM YHCIE XOpOmo C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MbIIIIeHHEe. IMEHHO 1MO3TOMY OCTpPO BCTajla HEOOXOAUMOCTh CPOPMUPOBATH Y
oOyyaromuxcs, B TOM uucie oOyyaromuxcs ¢ 3[IP, ¢yHKUMOHAIBHYIO TI'PaMOTHOCTb,
BKJIIOYAIOIIYI0O B ce0s B KayecTBE HEOTHEMJIEMOH COCTaBIISIONICH yMEHHE BOCHPHUHUMATh U
KPUTUYECKH aHAJIM3UPOBATh MH(POPMAIIHIO, IPEACTABICHHYIO B PA3IMYHbIX (OopMax, MIOHUMATh
BEPOSITHOCTHBII XapakTep MHOIMX pEalbHbIX IPOLECCOB U 3aBUCUMOCTEH, NPOU3BOAUTH
IpOCTENIINE BEPOATHOCTHBIE PacY€Thl. 3HAKOMCTBO C OCHOBHBIMH IPUHIMIIAMU cOOpa, aHATIN3a
U NPEJCTaBICHUS JaHHBIX U3 PasIMYHbIX cdep KU3HU OOlLIecTBa M rocynapcTBa MpUoOIIaeT
00yyaroImuxcst K 001eCTBEHHBIM HHTEPECAM.

B crpykType mporpamMmbl yueOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKA» OCHOBHOMN
LIKOJIBI  BBIJEJIEHBl CJIEAYIOLIME CcoAepXKaTelbHO-MeToauueckue JuHuu: «lIpencrasienue
JaHHBIX M ONHcaTelbHAasl CTAaTUCTHKAY; «BeposATHOCTB»; «OIeMEHThl KOMOMHATOPUKHY;
«BBenenwne B Teoputo rpadoBy.

Conepxxanue yuHumn «lIperncraBieHne AaHHBIX W ONMCATENIbHAS CTATHUCTUKA» CIIYXKHT
OCHOBOH 11 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOpPMALKMEH: OT YTEHUS U UHTEpIpEeTaluu
uHpOpMaLMy, NpPEACTAaBICHHOM B Tabiaumax, Ha JauMarpaMMmax u rpagukax g0 cbopa,
IPECTaBICHUS U aHaJIM3a JaHHbBIX C MCIIOJIb30BAaHUEM CTAaTUCTHUECKUX XapaKTEPUCTUK CPEeTHUX
u pacceuBaHus. PabGortas ¢ ganHbiMu, oOyuwaromuecs c¢ 3I[IP ywarcs cuuthiBaTh U
MHTEPIIPETUPOBATh JAHHbBIC, BBIIBUraTb, APIYMEHTUPOBATh M KPUTHUKOBATH IPOCTEUIINE
TUIOTE3bl, Pa3MBIIUIATh HaJ (PAKTOpaMH, BBI3bIBAIOLUIMMH W3MEHUHMBOCTb, U OLIEHUBATh HUX
BJIMSIHUE HA paCCMaTPUBAEMbl€ BEJIMUMHBI U TPOLIECCHI.

WHTYyuTHBHOE  NpEACTaBICHME O  CIy4alHOM  WM3MEHYMBOCTH,  HCCIIEJOBaHUE
3aKOHOMEPHOCTEN M TEHIEHLMH CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOHM sl U3Y4EHUS TEOpUHU
BeposiTHOCTeH. bousboe 3Hauenue ans oOydwaromuxcs ¢ 3IIP 31ech MMEIOT HpakTHYECKHE
3aJJaHUs, B YACTHOCTH OIIBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJICIISIMHU.

[ToHsATHE BEpOSATHOCTH BBOAMUTCS KaK Mepa MpaBIonoaodus ciaydaitHoro coOwitus. Ilpu
n3ydeHun Kypca oOydarommecs ¢ 3[IP 3HakomsTCS ¢ MpOCTEHITUMU METOJaMHU BBIYMCIICHUS
BEPOSATHOCTEN B CIIy4allHbIX IKCHEPHUMEHTaX C PaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU HCXOJIaMH,
BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliath Oosiee CIoXKHBIE 3afauu. B
KypC BXOJAST HayaJlbHblE TMPEACTABIEHUS O CIyYallHbIX BEJIMYMHAX M MX YHCIOBBIX
XapaKTEpUCTHKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIISETCS 3HaKOMCTBO oOyuwaromuxcs c¢ 3[IP c
MHOKECTBAMU W OCHOBHBIMH OIE€pallMsIMM HaJ MHOXECTBAMH, PAaCCMaTPUBAIOTCS INPUMEPHI
IIPUMEHEHHUS JUIS PELIEHHs 3a]a4, a TAK)KE UCIOJIb30BAaHUA B IPYTUX MaTeEMAaTHYECKUX Kypcax U
y4eOHBIX MpeaMETaX.

MecTo y4yeOHOro Kypca B yueOHOM IL1aHe

B 7-9 xnaccax wusywaercss Kypc «BeposSTHOCTP M CTaTUCTUKa», B KOTOPBI BXOJIAT
pazneinsl: «lIpeacraBneHue JaHHBIX U ONUCATENbHAs CTATUCTHKAY; «BeposTHOCTEY; «Q1neMEHTBI
KOMOMHATOpUKWY»; «BBeseHne B Teopuio rpagoBy.

Ha u3ydenue nanHOro Kypca OTBOIUT 1 yueOHBIN yac B HEJIENIO B TEUEHHE KaXKI0T0 rojia
o0yuenus, Bcero 102 yueOHbIX Haca.



COJIEPYKAHUE YUYEBHOTI'O KYPCA «BEPOSITHOCTb M1 CTATUCTHKA (ITO TOIAM
OBYYEHUS)
7 KJIACC

[IpencraBnenne AaHHBIX B BUAC TAOMUI, auarpamm, rpadukoB. 3aroIHEHUE TaOJIHII,
YTEHHUE U MOCTPOCHHUE ArarpaMMm (CTOIOMKOBBIX (CTONOYATHIX) M KPYTrOBBIX). UTeHue rpagukoB
pealbHbIX mporeccoB. M3BneueHne umHbopMaluu U3 AUarpaMM M TaOIUL, UCHOJIb30BaHUE U
UHTEpIIPETALNS JaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeHee apudmMeTndeckoe, MeauaHa, pa3Max, HaulOoubliee u
HauMEHbIIIee 3HaYeHUs] Ha0opa YUCIIOBBIX TaHHBIX. [IpuMepsl ciydaiiHON H3MEHYUBOCTH.

*CiyuaiiHbIi 5KCTIEpUMEHT (OTIBIT) M cay4aiiHoe coObiTue. BepostHOCTh M yacTora. Poib
MaJIOBEPOATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpojie U B oOmecTBe. MoHeTa U
MrpaTbHAs KOCTb B TEOPHUH BEPOATHOCTEI*>,

*T'pad, Bepmmna, pedpo. Cremenp BepmmHbl. Ymcno pédep M cymMMmapHas CTENeHb
BepiiuH. [IpeacraBnenue o cBszHoctu rpada. Llenu u mukisl. [lytu B rpadax. O6xon rpada
(otinepoB myTh). lIpencraBnenue o6 opueHTHpoBaHHOM rpade. Pemienue 3amay ¢ MOMOIIBIO
rpagoB®.

8 KUIACC

[IpencraBnenne JaHHBIX B BUJE TAOJIUI, TUarpaMM, rpadukos.

MHOK€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepauuu HaJ MHOKECTBaMU:
o0beMHEeHHe, IepecedyeHue, jgonoiaHeHue. CBoMcTBa omepauui HajJg  MHOXECTBAMHU:
[EPEMECTUTENILHOE, COYETaTeNbHOE, paclpeleiuTeNnbHoe, BKIOUYeHus. Vcrnosb3oBaHue
rpau4ecKoro MnpeicTaBIeHUs] MHOKECTB Ul ONUCaHMs PeajbHbIX IMPOLIECCOB U SIBIECHUH, IpU
peLIeHUH 3aj1ay.

*U3mepenue pacceuBaHusi JaHHBIX. /lucnepcuss U CTaHIApPTHOE OTKIOHEHUE YMCIIOBBIX
HabopoB. Jlnarpamma paccemBaHus™.

OnemeHTapHble COOBITHS ciy4aiiHoro ombita. CiydaiiHble coOblTHa. BeposiTHocTH
coObITHi. ONBITBEI C PaBHOBO3MOXKHBIMU 3JIEMEHTApHbIMU COObITHSMHU. Ciy4yailHbI BBIOOP.
CBsi3b ME@XJy MaJlOBEpOATHBIMU M THPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMHU B HPUPOJE,
o0I11eCTBE U HayKe.

*JlepeBo. CBoHCTBa JepeBbEB: E€AMHCTBEHHOCTb IIyTH, CYIIECTBOBaHME BHUCSYEH
BEPIINHBI, CBSI3b MEXIY YHCIOM BEpIIMH M uucioMm pébep. IIpaBmiio ymHoxkeHus. Perienue
3a/1a4 ¢ TOMOIIBIO TpadoB.

[IpotuBononoxusie coObiTusA. Juarpamma Oinepa. OObeAHMHEHUE € TEepeceYeHUE
coObiTuii. HecoBmecTHble coObiTHs. @Dopmyna cloKeHHUs  BEpOSITHOCTEH.  YcCioBHas
BeposATHOCTb. [IpaBuno ymHoxenus. HesaBucumbie coObiTud. [IpencraBieHue skcnepuMeHTa B
BUJE AcpeBa. Pemenue 3ajady Ha HaXO0XKJIEHUE BEPOATHOCTEW C MOMOILIBIO JEPEBa CIy4alHOro
HKCIEpUMEHTA, TuarpaMm Dilnepa™.

9 KJIACC

[Ipencrasnenne qaHHBIX B BUAC TAOJHII, AUArpaMM, rpadiKoB, HHTEPIPETALHS JaHHBIX.
UrteHne u mocTpoeHue TadIuIl, AUarpamMmm, TpaduKoB 1O peaTbHBIM JTaHHBIM.
[TepectanoBku u ¢akropuan. Codyeranusi U unciao coueranuid. *Tpeyronpuuk [lackams™.

3
3H€CI) n gajiee * * 0003HAYEHBI TEMbI, U3YUCHUEC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Heaaror
CaMOCTOATEIJILHO ONPEACIIACT 00BeEM HU3y4aeMoro mMmarepuaja.



Pemienue 3aau ¢ ucnonb30BaHNEM KOMOMHATOPUKH.

*TeomeTpuueckast BepossTHOCTh. CitydaiiHbIif BEIOOp TOUYKHM M3 (UTYpHI HA MIIOCKOCTH, U3
OTpe3Ka U U3 Iyrd OKPY>KHOCTH™.

Ucneiranne. Ycenex u Heymaya. Cepust ucnbliTaHuii a0 nepBoro ycmexa. Cepus
ucnelTaHuil bepuynnu. BepostHocTu coObITHIi B cepun ucibiTanuii bepHysun.

CrnyuaiiHas BeIMYMHA M pacHpelleliCHUE BEPOATHOCTEW. MareMaTtndyeckoe OXHIaHUE U
mucnepeus. [Ipumepsl MareMaTH4ecKoro OXHAAaHUA KaK TEOPETHYECKOIO CPEIHEro 3HAYeHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUAAHUE U JUCIIEPCUS CIydYalHOW BEIMYUHBI «YUCIIO YCIIEXOB B
cepuu ucnbsiTanui bepHynm.

[TonsTue o 3akoHe OoapIMIMX YKcen. MI3MepeHne BEpOSITHOCTEN ¢ MOMOIIBIO YacToT. Poib
¥ 3HaUCHHE 3aKOHA OOJBIINX YKCEN B IPUPOJIE U OOIIECTBE.

IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ®EJIEPAJILHOM
PABOYEN ITPOTPAMMGBI KYPCA «BEPOSTHOCTbH I CTATUCTUKA» (ITO TOJIAM
OBYYEHNA)

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U cTaTucTHKa» B 7—9 Kilaccax
XapaKTEePU3YIOTCA CICAYIOUIMMU YMEHUSAMU.

7 KJIACC

Yurate uHbOpMaIuIo, MPEJCTABICHHYIO B Ta0NMIaX, Ha AMArpaMMax; MpPeICTaBIATH
JTaHHbIE B BUJE TaONUI, CTPOUTH OUArpamMMmbl (CTOJIOMKOBBIE (CTOJIOUATHIE) M KPYrOBBIE) IO
MacCHBaM 3HAYCHHH (C MCIIOIb30BAaHUEM 3PUTEIIBHON HATJISTHOCTH H/HITU BEpOAIBHOM OITOPHI).

OnuceiBaTh W HWHTEPIPETUPOBATH PEATbHBIC YHCIOBBIC JAHHBIC, IPEICTABICHHBIC B
Ta0JIMIaxX, Ha JUarpaMMax, rpadukax.

OpHeHTHPOBATBCS B TOHSATUSX M ONEPUPOBATH MMH Ha 0a30BOM YPOBHE: CpEIHEE
apudmeTnyeckoe, MeJraHa, HanOoJbIlIee U HANMEHbIIIee 3HAYCHUS, pPa3Max.

Nwmets mpenctaBieHue O cilydyailHOM M3MEHYMBOCTH Ha MpUMEpax IeH, (PU3MdecKux
BEJIMYMH, AaHTPOMOMETPUUYECKUX JaHHBIX; HWMETh TNPEJCTaBICHHE O CTATUCTHYECKOMN
YCTONYUBOCTH.

8 KJIACC

W3Bnekarb u mnpeoOpa3oBbIBaTh HMH(OpMAIMIO, NPEICTaBICHHYIO B BHJE TaOJHIL,
JarpaMmm, rpaukoB; IPeACTaBIATh JaHHbIE B BUE TaOJMIl, AUarpamMm, rpauKoB.

OnucelBaTh TOCIE COBMECTHOTO aHAJIM3a JAHHBIE C IIOMOLIBIO CTATUCTHYECKHUX
nokaszaresel: CpelHUX 3HaueHMH M Mep paccerBaHUs (pa3Mmax, AMCIEPCUS U CTaHJApTHOE
OTKJIOHEHHE).

HaxomuTh 4YacTOTHI YMCIOBBIX 3HAUEHUH M YACTOThl COOBITUH, B TOM YHCIE IO
pe3ynbpTaTaM M3MEpeHUN W HAOMIOACHUH (C MCIOIB30BaHUEM 3PHUTEIBHONW HATJISTHOCTH W/HIN
BepOAITBLHOM OTOPHI).

Haxomuth BeposTHOCTHM Cilyd4alHbIX COOBITHMII B OMNbITaX, 3Has BEPOATHOCTH
AIIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONBITaX C PABHOBO3MOXXHBIMHM 3JIEMEHTapHBIMU
COOBITUSMH (C UCIIOJIb30BAHUEM 3PUTENIBHOM HATIISIIHOCTU W/UITH BepOaIbHOM OMOpHI).

Hwmers npezacraBieHne o rpadUyecKkux MOJENAX: JEPEeBO CIyYalHOTO SKCHEPUMEHTa,
JarpaMMel Disepa, YuciaoBas npsmasi.

OnepupoBaTh NOHATUSIMU Ha 0A30BOM YpOBHE: MHOXECTBO, MOJMHOKECTBO; BBIIOIHATh



orepanuy HaJ MHOXKECTBaMHU: OObEJUHEHHE, TIepeceuyeHre, [OMOJHEHUE; IEePEUUCIATh
AJIEMEHTBI MHOXKECTB; IPUMEHSTH CBOMCTBAa MHOKECTB (C MCIIOJIBb30BAHNEM BU3YaJIbHOW OMOPHI).

Wwmets npencraBieHune o rpaduyeckoM MpeACTaBICHNE MHOXKECTB M CBS3€H MEXy HUMHU
JUIsL ONMCAHUS IPOLECCOB U SBJICHUM, B TOM YUCJE NP PELIEHUU 3a/1ad U3 JPYTUX Y4eOHBIX
IIPEMETOB U KYpCOB.

9 KVIACC

W3Bnekatb © mpeoOpa3oBbIBaTh HHPOPMALUIO, TMPEICTABICHHYI0 B Pa3JIMYHBIX
UCTOYHMKAX B BHJE TaOJWL, IuarpamMm, Tpa(uKoB; MPEJICTAaBIATh JaHHbIE B BUAE TaOJMIL,
rarpaMmm, rpaukos.

Pemate mpocrteiimme 3amaud OpraHM30BaHHBIM IEpPeOOpPOM BapUaHTOB, a TaKXKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX IIPABUI U METO/OB.

Hwmers mnpexacraBieHune o0 ONMUCATENbHBIX XapaKTEPUCTHKAaX JUIsi MAacCUBOB YMCIOBBIX
JaHHBIX, B TOM YHUCJIE CPEIHNE 3HAYCHMS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3Haue€HUH M 4YacTOThl COOBITUS, B TOM 4YHCJIE IOJIb3YSCh
pe3yibTaTaMu TPOBEAEHHBIX W3MEPCHHW H HaONIOJCHUH (C ONMOpOH Ha CIPaBOYHYIO
uH(pOpMaIIHIO).

HaxoauTe BEpOSTHOCTH CIIy4allHBIX COOBITHH B HM3y4YCHHBIX ONBITAX, B TOM YHUCIE B
OTBITaX C PAaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMH COOBITHUSMH, B CEPUSIX HCIBITAHUNA IO MEPBOTO
ycnexa, B CepusaxX UCIbITaHUN bepHyiu.

HMeTs nipencTaBiieHuE O CIIy4aliHON BEIMUYMHE U O PACIPEEICHUH BEPOSITHOCTEN.

Hmetsb npezcTaBieHre O 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CJlyyaifHON U3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIINX YKMCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

Temarnueckoe TUTAHUPOBAHWE W KOJMYECTBE YACOB, OTBOJUMBIX HAa OCBOCHHE KaXKIOW TEMBI ydeOHOro mpenmMera «Maremaruka
denepanbHON amanTHPOBAHHOW OCHOBHON 00pa3oBaTEeNIbHOM MpOTrpaMMbl OCHOBHOT'O OOIIEro 0oOpa3oBaHUs OOYYAIOIIUXCS C 3aJIeP>KKON
NICUXUYECKOTO Pa3BUTHS, B IEJIOM COBHAJAIOT C COOTBETCTBYIOIIMM pa3lenoM ¢enepaibHoil pabodell mporpaMMbl y4eOHOTO MpeaMera
«MaremaTuka» o0pa3oBaTebHOIN MPOrpaMMbl OCHOBHOTO 0011ero oopaszoBanus. [Ipu aTom Opranuzars BlipaBe caMa BHOCUTh U3MECHEHUS B
collep’kaHue M paclpelieleHne yueOHOro mMarepuaia mo rojaM OoOy4eHHs, B IMOCIIENOBATEIbHOCTh M3YYEHHS TEM M KOJUYECTBO YacOB Ha
OCBOEHHE KaXIOW TEMbl, ONpeiesieHue OpraHu3alMoOHHBIX (opM 00ydeHus U T.n. OOOCHOBAHHOCTH JAaHHBIX W3MEHEHUH OIpeAensieTcs
BbIOpaHHBIM 00pa3oBaTenbHOll opranuzanueid YMK, MHIUBUIYyaTbHBIMU MICUXO(PU3NYECKUMU OCOOCHHOCTSIMH KOHKPETHBIX O0Y4YaIoLIUXCcs C
3[IP, creneHbl0 YCBOGHHOCTH UMH YYEOHBIX TEeM, PEKOMEHIAlMsSMU 1O OTOOpYy M ajanTaluud y4eOHOro marepuana Mo MaTeMaTHKe,

npeacTaBieHHbIMU B [[0SICHUTENBHOM 3aITUCKE.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYUYEHMUS)

7 kiacce
HaumeHoBaHue pa3/1eioB U TeM KosmvecTBo yacos
Ne n/m DJIeKTpOHHbIe (HU(pPOBHIe)
NporpaMmal Bceero KonTpoabubie IIpakTuueckue gy ——
padoThI padoThI
1 Yucna v BEIUMCICHUS. PallnoHanbpHbIe o5 1 bu6nuoreka [IOK
qucia https://m.edsoo.ru/7f415b90
b K
2 Anrebpanyeckue BbIpaKeHHs 27 1 hgsg?(;:e(;ii?o(jl‘u 17§415b90
bu6nuoreka [IOK
3 ¥ PaBHEHIT H HEpaBeHCTBa 20 L https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
4 Koopaunats! u rpadpuku. OyHkimum 24 1 https://m.eds0o.ru/7f415690
but6mmoreka [IOK
IT 1
> OBTOpetiite it 0G00LIeHHE y https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

Ne n/m duekTpoHHbIe (LM pPOBbLIE)
MPOrpamMMmbl Bcero  Kourpoabnble IIpaktuyeckue
o0pa3oBaTejbHbIe pecypchl
padoThI padoThbI
bu6nmmoreka [IOK
1 UYucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Ywucna u BerauciacHus. CTEIICHD C ECIbIM 7 bu6nuoreka [IOK
HoKa3aresieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BhIPaKCHHUS. 5 1 bubnuotexa [HOK
KBagpatHbiii TpEXUiIeH https://m.edso0.ru/7f417af8
AnrebpanyecKkue BeIpaKCHUSI. bubnmnoreka [HOK
4 15 1
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
YpaBHeHus U HepaBeHCTBA. KBagpaTHbie bubnuorexa [HOK
5) 15 1
ypaBHCHHS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubnuorexa [HOK
6 . 13
ypaBHCHHIA https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 .H 12 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa hitps://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKUHH. OCHOBHEIC MOHATHA > https://m.edso0.ru/7f417af8
bu6nuoreka [IOK
) 4
o YHKUHH. THCAOBLIE QyHKUHH o https://m.edsoo0.ru/7f417af8
bu6nuoreka [IOK
10 II 6 1
OBTOpCHHE 1 0000ICHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 102 5 0

[TPO'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m (undposBbie)
NPOrpaMmbl Kontposbubie IIpakTnueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u Beruucienus. JlelicTBUTENIbHbIC 9 1 bubmmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHOMN https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bub OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 htptlp;I:I;I/(r:.GEI;i(])_E).ru 17§419408
bubnunoreka LIOK
5) o 16 1
YHIHHH https://m.edsoo.ru/7f419d08
6 YucroBble OCIE0BATENBHOCTH 15 1 bubmoreia LIOK
A https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 18 1 bubmmoteka IIOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUSA» (I10 TOAAM OBYYEHMS)

7 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne /it Konrpoasubie Ilpakruueckne (uupposbie)
MPOrpaMMbl Bcero
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypcsbl
1 ux cnoncmse. Pnsspers roonenprasocix | 14 Brmorers LLOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuoreka [{OK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
[TapamiensHbIe IPsIMBIE, CyMMa yTJI0B bubmmoreka [JOK
3 14 1
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
OxpykHOCTb U KpyrT. ['eomeTpuueckue Bbu6mmoteka [JOK
4 14 1
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
bu6nunorexa LIOK
5 IT i 4 1
OBTOpeHHE, 0000MEHKE SHanMii https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPO'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne /it Konrpoasubie IIpakruueckne (uupposbie)
MPOrpamMmMmbl Bcero
padoThI padoThI oOpasoBaTe/IbHbIE
pecypchbl
bu6nmoreka [IOK
1 | & 12 1
CTPIPEXYTOIBHHIN https://m.edsoo.ru/7f417e18
2 EeZEZMaI/(II:)?{Hai:j{ZI; ZOTPZI\;IE; o100HbIE 15 1 bubmmorexa LIOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
R —— 14 1 bimorers L1OK
eyt a P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Tudaropa n Havana 10 1 bubmmoreka [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OTHCAaHHbBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuoteka [IOK
KacarensHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEH
bu6nmorexa LIOK
6 IT 600 i 4 1
OBTOPEHHE, ODODIICHHIE SHATHHI https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I1O 68 6 0

[NPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Tpuronomerpusi. TeopeMbl KOCUHYCOB U bubmuorexa [JOK
1 16 1
CHHYCOB. PellieHre TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6paszoBanue nonodbus. Metpuueckue 10 1 Bbu6mmoteka [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTH 9 1 bubmmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
, | T fs |
Py Ha pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nmomaaei
6 i ocKoc 6 bubnuoreka [{OK
BIDKCHUS TUIOCKOCTH
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IIEHNE, 7 5 bubnmorexa LIOK
CHCTEMATU3aLMs 3HAHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

7 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ni/m HammeroBanue pasieion i Tem Konrpoabusie  IIpakruueckue  (uupposbie)
NpOrpamMMbl Beero paGoThI padoThI o0pa3oBaTeIbHbIE
pecypchl
bu6mmorexa [IOK
1 HpencapeHie AGHHELX ! 2 https://m.edsi.ru/7f415fdc
2 OmnucarenbHas CTaTUCTHKA 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415fdc
3 CrnyuaiiHast U3MEHYUBOCTD 6 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Beeaene 8 Teopiio rpagos 4 https://m.edsi.ru/7f415fdc
5 BeposTHOCTE 1 yacToTa Ciy4aiHOro 4 1 bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 O0001enue, cucTeMaTH3aIus 3HaHUH 5 2 Eﬁgi?;;;ﬁ;iﬂﬁn £415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 9 5

[NPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne ni/mn Kourpoasubie Ilpakruueckue (uupposbie)
NPOrpaMMsbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIC
pecypcsl
bu6mmoreka [JOK
L Hostoperne kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenbHas cTaTUCTHKA. PaccenBanue 4 bu6mmoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
M 4
3 roxectsa https://m.edsoo.ru/7f417fb2
4 BeposTHOCTD C1ydaitHOTO COOBITHS 6 1 Bubmmorexa LIOK
P T https://m.edsoo.ru/7f417fb2
5 Beenenue B Teopuro rpadoB 4 bubmmoreia LIOK
i p p https://m.edsoo.ru/7f417fh2
. bubmnoreka LIOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
7 i 4 2
O0001enue, cucTeMaTH3aIus 3HaHUH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoubnsie IIpakrnyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IToBTOpeHue kypca 8 Kiacca 4 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 4 1
UICMEHTbI KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eome ecKasi BEpOSTHOC 4 bubmorexa LIOK
MECTPHUYCCKAsA B ATHOCTb
p p https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 14 b 6 1
CHBITAHHA HepHyi https://m.edsoo.ru/7f41a302
. bubmmnoreka LIOK
> Curyuaiitas e 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
1 1
6 Obobuerie, KOHTPOIL 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

I[Tpu pazpaboTke paboueii mporpaMMbl B TEMaTHUECKOM TUITAHUPOBAHHUHU JOJDKHBI OBITh YYTEHBI BO3MOYKHOCTH MCIIOJIB30BAHUS 3JIEKTPOHHBIX
(mmdpoBbIX) 00pa3oBaTENbHBIX PECYPCOB, SABISAIOMUXCS y4eOHO-METOJUYECKUMHU MaTephaaMH (MYJIbTHUMEAUWHBIE MPOTPaMMbl, 3JIEKTPOHHBIC
y4eOHUKH M 3aJJaYHUKH, SJICKTPOHHbIE OMONINOTEKH, BUPTYyaIbHbIE J1a00paTOpPUU, UTPOBBIE MPOTPAMMBI, KOJUIEKIIUU HU(POBBIX 00pa30BaTEIbHbBIX
PECYPCOB), UCTIOIB3YyEMBIMU JJIsi O0OYUYECHHUSI U BOCIIUTAHUS PA3JIMYHBIX TPYI IOJIb30BATENECH, IPEICTAaBICHHBIMHU B 3JICKTPOHHOM (LU(POBOM) BH JIE
U peasm3yroImuMu tuaakrudeckie BoamoxkHoctd KT, cogeprkanue KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa3oBaHUU.

YYEBHO-METOAUYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O NIPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
Anrebpa:

MakaperueB FO.H., Munaiox H.I'., HemkoB K.W. u np.; mox pemak. TemsaxoBckoro C.A.MaremaTtuka. Anrebpa: 0a30Bblil ypoBeHb: 9-i
KJj1acc: 0a30BbIN ypoBeHb: yueOHuk. MockBa: AO «M3narenbctBo «lIpocBemenney, 2023.

I'eomeTpus:
I'eomerpus, 7-9 kmaccwel/ AtanacsH JI.C., byry3zoB B.®., Kamommer C.b. m napyrue, AxnuumoHepHoe oOmecTtBo «M3maTenbcTBO
«IIpocenienue»

BeposTHOCTB M cTaTHCTHKA:!
N.P. Beiconknii BepoaTHOCTB 1 cTaTUCTHKA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET

https://edsoo.ru/?ysclid=1lyoiuz119567029790 Enunoe conepkanue o01iero oopa3oBaHus
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