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7 KJIACC. Anreopa

Yuca 1 BbIMUHCTIEHUS

JlpoOu OOBIKHOBEHHBIC M JACCATHYHBIC, MEPEXOJ OT OAHOM (GopMBI 3amucu ApoOed K Apyroi.
IToHsTHEe palMOHAIBHOIO UHUCJIA, 3alUCh, CPaBHEHHE, YIOPSJOYMBAHUE DALMOHANIBHBIX UYHUCEI.
Apudmernyeckue IeHCTBUS ¢ pallMOHAIbHBIMU YuciIaMu. PenieHue 3aau U3 peaabHON NPAKTUKY HA YaCTH,
Ha JapoOwu.

CTeneHp C HaTypaJbHBIM IIOKa3aTeNeM: OIpeeleHHe, NMpeoOpa3oBaHME BBIPAKCHHII HA OCHOBE
OIIPE/ICNICHHUS], 3alUCh OONBIIMX 4mcels. IIpOIeHTHI, 3alich NMPOLEHTOB B BHAE ApPOOM M IpoOM B BHIC
poLeHTOB. TPy OCHOBHBIE 33/1a4H Ha MPOLEHTEI, PeIICHUE 3a1a4 U3 peabHOM MPAaKTHKH.

ITpuMeHeHne IPU3HAKOB JSIMMOCTH, PA3I0KEHUE HA MHOKUTEIN HATY PAIbHBIX YHUCEIL.

PeaibHble 3aBUCUMOCTH, B TOM YUCIIE IIPsAMasi 1 0OpaTHAas IPONOPLUOHAIBHOCTH.

Anredpanveckne BbIpasKeHUs

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHHS C IEPEMEHHON. JI0IyCTUMBIE 3HAUCHUS IEPEMEHHBIX.
IIpencraBnenne 3aBUCHMOCTH MEXKIy BEIHYMHAMH B BHIC (GOpMyTbl. Brrmcnenus mo QopMymam.
ITpeoGpazoBanne OyKBEHHBIX BBIPAKEHMH, TOKJIECTBEHHO PABHBIC BBIPAKEHMS, IpaBuUia IpeoOpa3oBaHUs
CYMM U IIPOU3BEJICHUH, IPaBUIla PACKPBITUS CKOOOK U NIPUBEJCHUS HOAO0OHBIX CIAraeMbIX.

CBoiicTBa CTENEHU C HATypaIbHBIM [10KA3aTEIEM.

OpHounensl u MHorowieHel. CreneHb MHorowreHa. ClloxeHHe, BBMUTAHUE, YMHOXXEHHE
MHOro4jeHOB. POpMyJibl COKPAIIEHHOIO YMHOMKEHHUs: KBaJpaT CyMMbl W KBaJpaT pasHocTH. Popmyna
Pa3HOCTH KBaapaToB. PaznoxkeHne MHOIOUWIEHOB Ha MHOKUTEIIH.

YpaBHeHHs] H HepaBeHCTBA

YpaBHeHUE, KOPEHDb YpaBHEHHUs, IIpaBuila IPeoOpPa30BaHus yPaBHEHUs], PABHOCWIBHOCTh YPaBHEHUH.

JIuneitHoe ypaBHEHHE C OJHOH INEPEMEHHOM, YUCIO KOpPHEH JMHEHHOro ypaBHEHMs, pEIlEeHHE
JIMHEHHBIX ypaBHeHMH. CocTaBleHHE YpaBHEHHH IO YCIOBMIO 3aJaud. PelleHHe TEKCTOBBIX 3a1ad C
IIOMOILBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE ¢ IABYMs NepeMeHHbIMU M ero rpaduk. CucteMa ABYX JIMHEHHBIX ypaBHEHUH ¢
IByMs II€peMEHHbIMU. PelneHue cucTeM YpaBHEHHH CHOCOOOM MOACTAHOBKM. IIpuMepsl perueHus
TEKCTOBBIX 33/1a4 C IOMOIILIO CUCTEM YPABHEHHUI.

DyHKIUH

Koopaunata Touku Ha npsMoi. UucioBble NPOMEXYTKHU. PaccTosHMe MEXKAy IBYMS TOUKAMU
KOOPAWHATHOMN MPSIMOM.

IMpsimoyroibHas cuctema koopauHat, ocu OX u Oy. AbGcuucca U OpMHATa TOUKU Ha KOOPAUHATHON
wiockoctd. IlpuMepsl rpadukoB, 3amaHHBIX (opMyrtaMmu. UTeHHe rpaHUKOB peanbHBIX 3aBHCUMOCTEH.
[Tonstne ¢ynkouu. I'padux ¢yskumum. ColictBa ¢yHkumid. Jluneinas ¢ynkmusa, e€ rpaduk. I'padux
¢bynxnmn y = [x|. ['padudeckoe pemeHne TMHEHHBIX ypaBHEHNH U CHCTEM JINHEHHBIX YpaBHEHHH.

8 KIIACC

Yuciia 1 BBIYMCICHUSA

KBanpaTHelif kopeHp 3 yucna. [ToHsTHE 00 HpparMoHAIEHOM YHcie. JlecATHIHbIe MPUOIKEHNS]
uppauuMoHanbHBIX unces. CBoiicTBa apu(METHUECKUX KBaJIpaTHBIX KOPHEH W UX MNPUMEHEHHe K
peoOpa30BaHMIO YUCIOBBIX BRIPAKEHUH U BHIYUCICHUAM. [leficTBITEIbHBIC YHCIIA.

CreneHs ¢ LenbIM MoKa3aTeneM 1 e€ cBoiictBa. CTaHIapTHas 3aIMCh YUCIA.

Ajredpanyeckue BbIpasKeHHs

KBaznpaTHbIi TpEXWIeH, pa3ioKeHUEe KBaAPAaTHOTO TPEXUICHAa HA MHOXKHTEIIH.

AnreOpanueckass apoOb. OCHOBHOE CBOWMCTBO anreOpamueckoid apobu. CrokeHue, BBIUUTAHUE,
YMHOXEHHE, JIeJIeHHe anredpandeckux apooeii. PanuonanbHble BBIpaKEHUS U UX peoOpa3oBaHue.

YpaBHeHus1 M HepaBeHCTBA

KBanpaTtHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOro ypaBHeHusa. Teopema Buera. Pemenue
YpaBHEHHUH, CBOJAIIMXCS K JIMHEHHBIM U KBaapaTHBIM. [IpocTeiinie npoOHO-pannoHanbHble ypaBHEHUS.

I'paduyeckas nuHTEpHpEeTALNs YPAaBHEHUHI C IBYMS IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpPaBHEHHUH ¢
JBYMS IEpEeMEHHBIMHU. [IprMepsl pellieHHs: CUCTEM HEIMHEHHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH.

Penrenne TeKCTOBBIX 3a/1a4 aIreOpandeckuM CrocoooM.

UucnoBsle HepaBeHCTBA M uX cBoiicTBa. HepaBeHcTBO ¢ opHON mnepeMeHHOW. PaBHOCMIIBHOCTB
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA C OAHOM mepeMeHHOW. CHCTeMBl JTHHEWHBIX HEPaBEHCTB C OTHOMN
TepEMEHHOI.

DyHKIUH

IMoustue ¢ynkuuu. OONacTh ONpEACICHUS U MHOXECTBO 3Ha4yeHWi pyHkumu. CriocoObl 3agaHus
GbyHKIHI.



I'paduk Qynkiuu. Yrtenue cpoiictB QyHKimu no e€ rpaduky. IIpumepsl rpadukoB ¢GyHKIHI,
OTPAXKAIOIIHX peabHBIE IPOLECCEHL

@DyHKINY, OMKUCHIBAIONINE NMPSAMYIO U OOpaTHYIO MPOMOPLUOHANBHEIC 3aBHCUMOCTH, MX IPaUKH.
OyHKIMA Y = X2, Y = X3, y = \X, y=[x|. [paduueckoe pelieHne ypaBHEHHil i CHCTEM yPaBHCHHIA.
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Ymncna ¥ BLIYHCICHUS

PanuoHanbHBIE YHCIIA, UPPALHOHANBHBIC YHCIA, KOHEYHBIC W OECKOHEUYHbIE IECATHUHBIE IPOOU.
MHOXeCTBO AEHCTBUTEIBHBIX YHCEN, ACHCTBUTEIBHBIC YHCJIA KaK OCCKOHEUHBIC JCCSATHYHBIC APOOH.
B3anMHO 0JHO3HauYHOE COOTBETCTBME MEXKJY MHOKECTBOM JICHCTBUTEIbHBIX UYUCEN U KOOPJUHATHOM
MPSAMOM.

CpaBHEeHME AEHCTBUTEIBHBIX YHCEN, apu(METHUECKIE ACUCTBUS C ICHCTBUTEIbHBIMU YHUCIIAMH.

Pa3mMepbl 00BEKTOB OKPYIKAIOIIECI0 MUPA, JJIMTEILHOCTh IIPOLIECCOB B OKPYIKAIOIIEM MUPE.

[MpuGnkéHHOE 3HAYECHHE BEIMUYHMHBI, TOUYHOCTh NpuOMmKeHus. OxpyriaeHue umceln. [Ipukuaka u
OLICHKA PEe3yJIbTATOB BHIYMCIICHUII.

YpaBHeHHsI M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pelienre ypaBHEHUH, CBOASILUXCS K IMHEHHBIM.

KBazpaTHoe ypaBHeHue. Pemienue ypaBHEHMId, CBOJSIIMXCS K KBaApaTHBIM. bBHKBajapaTHOE
ypaBHeHue. [IpuMeps! perieHns ypaBHEHUH TpeThei 1 4eTBEPTOI cTeneHel pa3ioKeHHEM Ha MHOXKUTEIIH.

Pemenne 1poOHO-palMOHANBHBIX ypaBHEHNH. PelreHne TeKCTOBBIX 3319 alreOpandecKiuM METOIOM.

VpaBHEeHHE ¢ IBYyMS IIEPEMEHHBIMH M ero rpaduk. Pemenne cucteM ABYX JHHEHHBIX YpaBHEHHH C
JBYMs IIepeMEHHBIMH. PeleHne cucteM ByX ypaBHEHHH, OHO M3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOPOH
crenenu. ['paduyeckas nHTEpIIpeTalys CUCTEMbl YPABHEHUH € JABYMs [IEPEMEHHbIMH.

PemeHne TEKCTOBBIX 3a/iau alIredpanueckuM CIocoO0OM.

YucoBble HEPABEHCTBA U MX CBOMCTBA.

Pemenne IMHENHBIX HEPABEHCTB C OAHOM MepeMeHHOH. PelleHne cucrteM JNHHEHHBIX HEPABEHCTB C
onHOM mepemeHHOil. KBajmpaTHble HepaBeHcTBa. ['padmueckas HHTEpIpeTalus HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JABYMS IEPEMEHHBIMHU.

DyHKIIUHA

KBanpatuunas ¢pyHkuus, e€ rpaduk u coiictsa. ITapabona, KoopAUHATH! BEpIIMHBI MapaboIbl, 0Ch
CUMMETPUH NapaboIIbl.

I'paduku pynkmmii: y = kX, y = kx +b,y=k/x, y=x3,y = Vx, y = [X| , ¥ uX cBOWiCTBa.

YucaoBble OCIeI0BATEILHOCTH U nporpeccuu

[oHsTHE YMCIIOBOI MOCIENOBATEIBHOCTH. 3a/IlaHHE TOCIIEA0BATEIbHOCTH PEKYPPEHTHOH (Gopmyoi
u GopMyJIOH N-TO UiIeHa.

Apudmerndeckass u reoMmeTpuyeckas mnporpeccud. Dopmynsl N-ro wieHa apudMeTH4YEeCKOd u
reoMeTPUYECKOi Imporpeccuii, CyMMbl IEPBBIX N YWICHOB.

W3o6paxenne wieHOB apu(METHYECKOH U TE€OMETPHUYECKOHM Iporpeccuil TOYKaMH Ha KOOPIMHATHOH
IUIOCKOCTH. JIMHEHHBIN U SKCTIOHEHIUAIBbHBIA pocT. ClI0KHBIE IPOLEHTBHI.

7 KJIACC. I'eomeTpus

HauanbHble nonsitus reomMetpun. Touka, npsimMas, OTPe3oK, Jiyd. Yroi. Bunsl yrios. BeprukanbHbie
U cMekHbIe yriibl. buccextpuca yria. Jlomanas, MHOroyronsHuk. [lapanienbHOCTh U MEPHIEHIUKYISPHOCTD
MIPSAMBIX.

CumvMmerpuunbele  ¢urypsl. OcHOBHBIE CBOMcTBa OcCeBOW cHMMeTpuu. IIpuMepsl CHUMMeTpHH B
OKpY’KaroleM MHpe.

OCHOBHBIE TOCTPOEHHSI C MOMOIIbIO IMPKYJs M JHHEHKu. TpeyronpHuk. Beicora, Menuana,
OucceKkTpuca, UX CBOWCTBA.

PaBHOOEIpEHHBII U PABHOCTOPOHHUI TpeyrojabHUKH. HepaBeHCTBO TpeyroyibHHKA.

CBoliCTBa M MPU3HAKY paBHOOE JPEHHOTO TPEYroibHUKA. [IpU3HaKU paBEeHCTBA TPEYTOJbHUKOB.

CBoiicTBa M MNpPU3HAKM NapajuledbHBIX NpsAMbIX. CyMMa yIioB TpeyrojibHHKa. BHemiHue yriibl
TpEyroJbHHUKA.

[IpsamoyronpHbIil TpeyronbHUK. CBOHCTBO MeIMaHbl IIPSIMOYTOJIBHOTO TPEYrojdbHUKA, IPOBEAEHHON
K rumnoreHyse. [Ipu3Haku paBeHCTBa NPSAMOYIOJIBHBIX TPEYroJbHUKOB. IIpsMOYroiabHBI TpeyroibHHUK C
yriaom B 30°.

HepaBeHcTBa B reOMeTpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH, TeopemMa o
OospiieM yriie ¥ Oouiblieii CTOpOHe TpeyrojbHUKa. IleprneHuKyIsp u HaKJIOHHAs..

I'eomeTprueckoe MecTo TOouYeK. buccekTpuca yriia M CepellMHHBIN MEprIeHANuKYISp K OTPe3Ky Kak
reoMeTpUYeCcKHe MECTa TOYEK.

OKpy’>XKHOCTb M KpyT, XOpJa W AMaMeTp, UX CBOMCTBA. B3ammuoe pacmonokeHne OKPYKHOCTH U
npamoit. KacarenbHas u cekymass K OKpyxKHOcTH. OKpy’KHOCTb, BIMCAaHHas B yroj. Brucannas u
OIMCAaHHAs OKPYKHOCTH TPEYTOJIbHHKA.

8 KJIACC



UYetsipéxyroapHuku. llapamnenorpamm, ero npusHakd M cBoicTBa. YacTHple  ciyyau
rapajuiesiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBajapar), UX NMpHU3HAKU M cBoiicTBa. Tpamenus, paBHOOOKas
Tpaneuus, eé cBoiicTBa u npusHaku. [IpsamoyronbHas Tpanenus.

Meton ynBoenuss wmeauanbl. llenTtpanbHas cummerpus. Teopema @ameca u Teopema o
IIPONOPIHOHAIBHBIX OTPE3KaX.

CpeiH1e JIMHUK TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroibHHKa.

[Momobue TpeyrompHHKOB, K0dQduumeHt momodus. IllpusHakm TOAOOMS  TPEyTrOJbHUKOB.
[Ipumenenune noo0Ks IPU PEHICHUH MPAKTHYSCKUX 3a/1a4.

CpoiicTBa Iuromazneit reomerpuueckux Guryp. @Dopmyasl s IUIOIAAM  TPEYTOJIbHHUKA,
napasuiesiorpamma, pom6a u Tpanenun. OTHOLICHUE TIOMAACH MOA00HBIX Guryp.

Brruncnenne mionanei TpeyroJbHUKOB U MHOTOYTOJIHUKOB Ha KJIETYaTol Oymare.

Teopema [Tudaropa. [Ipumenenue reopems [Tudaropa npu pemeHnn NpaKTHYECKHUX 3a/1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yrja HpsAMOYIOJBHOIO  TpeyroibHuka. OcCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuronoMeTpudeckue GyHkimu yrios B 30, 45 u 60°.

BrnyicanHble M LEHTpalibHbIE YIUIBI, YTOJ MEXKAY KacaTeIbHOW M XOpAOH. YTIbl MEXKIy XOpIaMHu U
CeKymuMHy. BricaHHble M omMcaHHBIE YeTHIPEXYTONIBHUKU. B3anMHOE pacrmosioxkeHHe ABYX OKPY>KHOCTEH.
Kacanme okpysxHocTei. O0mme KacaTeabHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocmuyc, tanrerc yriaoB oT O mo 180°. OcHOBHOE TPHTOHOMETPHUECKOE TOXKIECTBO.
DopMyITBI IPUBE ICHHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB. PelleHne npakTHuecKux 3aaad ¢
HCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

ITpeobpazoBanue noxodwus. [1ogodne cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 MpoU3BEICHUU OTPE3KOB XOPJ, TEOPEMBI O MPOM3BEICHUH OTPE3KOB CEKYIINX, TEOpeMa O
KBaJpaTe KacaTeJbHOM.

Bekrop, mnuHa (MOJyJb) BEKTOpAa, COHANPABICHHBIC BEKTOPHI, NMPOTHBOIOJIOKHO HAINpaBICHHbIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu HaJ BekTopamu. PasznoskeHnue
BEKTOpa 10 JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKansipHOe MPOU3BEJICHUE BEKTOPOB,
IIPUMEHEHHE JUIS HAXOXKJICHUS JJIMH U YTJI0B.

JlexkapToBbl KOOPJIMHATHI Ha IIJIOCKOCTH. YPAaBHEHMS MPSIMOH M OKPYKHOCTH B KOOpIMHATAaX,
repecevyeHne OKpyKHOCTEeH U NMpsiMbIX. MeTo 1 KOOpAWHAT U €ro NPUMEHEHHE.

[IpaBunpHble MHOrOyrojapHUKkH. JlnuHa okpyxkHocTu. ['pamycHas u paxmaHHass Mepa yria,
BBIYHMCIICHUE JJIMH AyT OKpYy»kHocTei. [Tnomans kpyra, cekTopa, cerMeHra.

JIBIDKCHMSI TUIOCKOCTH ¥ BHYTPEHHHE CHMMETpuUM Guryp (3JeMEHTapHBIC MPEACTABICHUS).
[Tapannensublii nepenoc. [ToBopor.

7 KJIACC. BeposSITHOCTb U CTATUCTHKA

[IpeacTaBineHue JAHHBIX B BHJC TAONMI, AUMArpaMm, rpadukoB. 3aroiiHCHHE TaOJUIl, YTCHUE WU
MOCTPOEHUE JAUArpaMM (CTOJIOMKOBBIX (CTOIOUATHIX) U KPYroBbIX). UTeHne rpakoB peanbHbIX MPOIECCOB.
W3Bneyenne nHpOpMaLUU U3 MArpaMM U TaOJIHILI, UCIIOIb30BAHUE U MHTEPIIPETALINS TaHHBIX.

OnwucartenbHas CTAaTHCTHKA: CpeaHee apudmeTnyeckoe, MeauaHa, pasMax, HauOojblliee U
HaUMCHbIIICe 3HAYCHUS HA0Opa YMCIIOBBIX AaHHBIX. [IpUMepsI CllydaifHON N3MEHYHNBOCTH.

CrydaiiHblii  9kcriepuMeHT (ONBIT) W cliydaiiHoe coObiTHe. BeposiTHocTh W vactorta. Polib
MaJIOBEPOSITHBIX M TPAKTHYECKH JOCTOBEPHBIX COOBITHH B HpUpojae U B oOmecTBe. MoHeTa W UrpajbHas
KOCTb B TEOPHH BEPOSITHOCTEIA.

I'pad, Bepmmna, pebpo. CremeHb BepmmHbL Yucno péGep M CcyMMapHas CTENEHb BEpIIMH.
Ipencrasnenne o ceszHoctH rpada. Ienu u nwmkiel [Tyt B rpadax. O6xon rpada (SiIepoB MyTh).
[IpencraBienue o6 opueHTHpOBaHHOM rpade. Pemenne 3amau ¢ nomouipio rpados.

8 KNIACC

[IpencTaBieHne TaHHBIX B BU/E TAOIUL, THATPaMM, Ipa(uKoB.

MHOXeCTBO, 3JIEMEHT MHOXKECTBa, IMOIMHOXecTBO. Omnepanuy HaJ MHOXKECTBAMH: OOBEIUHEHHE,
nepecevyenue, nornonHeHne. CBOMCTBa omepanyii Hall MHOKECTBAMH: MEPEMECTUTEIbHOE, COYeTaTelIbHOE,
pacipeznenuTensHoe, BKIoueHus. cnonb3oBanue rpayuaeckoro NpeAcTaBlIeHUs MHOXKECTB AJISI ONMUCAHUS
peabHBIX IPOLECCOB U SIBICHUM, IPH PEIICHUH 3a1ad.

W3mepenue paccenBaHUsl NaHHBIX. JIMCIEpCHs U CTaHAAPTHOE OTKJIOHCHUE YHCIOBBIX HAOOPOB.
Juarpamma paccerBaHuUsI.

DnemMeHTapHble COOBITHs citydaitHoro omnbita. CiydaiiHbie cOObITHsI. BeposTHOCTH cOOBITHNA. OMBITHI
C PaBHOBO3MOYXHBIMH 3JIEMEHTApPHBIMH COOBITHAMH. CiydaifHblii BEIOOp. CBsI3b MEX/Iy MalOBEPOSTHBIMH U
MIPAaKTUIECKU JOCTOBCPHBIMH COOBITHSMH B IPUPOAE, OOIIECTBE U HAYKE.

Jepeso. CBoiicTBa AepeBbEB: €AMHCTBEHHOCTb MYTH, CYLIECTBOBAHUE BUCSYEH BEPIIMHBI, CBA3b
MEK]y YUCIIOM BEpUINH U ynucioM pédep. Ilpasnno ymHOKeHMs1. Pemenne 3amad ¢ momomnisio rpados.



[IporuBomonoxupie cobbiTus. Jmarpamma Oitnepa. OObeauHEHHWE U TEepeceueHue COOBITHIA.
HecoBmectHble coObiTusa. DopMmysia CIOKEHHS BEpPOATHOCTEH. YCIOBHas BEpOSATHOCTH. [IpaBuio
ymHOkeHus. HesaBucumbie coObits. [IpencraBieHue skcnepyuMeHTa B BHIE JepeBa. Pernienue 3amad Ha
HaXO0X/IEHUE BEPOSITHOCTEH ¢ MOMOILBIO JIEpeBa CIy4yailHOro 3KCIepuMeHTa, AuarpaMm Diepa.

9 KJIACC

[IpencraBieHne JaHHBIX B BUAE TaONUI, nuarpamm, rpa)uKoB, HHTEPIIpETalns AaHHBIX. UTeHUE H
NOCTpOeHHE TaONuI, qruarpamMmm, rpaMKoB MO pealbHbIM JaHHbIM.

IepectanoBku u Qaxtopuan. Coyeranus u uyucio coderanuid. TpeyronpHuk Ilackans. Pemenue
3a]a4y C UCIOJIb30BaHNEM KOMOMHATOPUKH.

I'eomeTprueckas BepossTHOCTb. CitydaiiHbIil BBIOOp TOUKM U3 (GUIYpBI HA TUIOCKOCTH, U3 OTPE3Ka U U3
JYTH OKPY>KHOCTH.

Hcneiranne. Yenex u Heyaaya. Cepust HCTIBITaHNH 10 epBoro ycnexa. Cepus ucnbranuii bepaymmm.
BeposiTHOCTH COOBITHIE B cepuy ucnblTanuit beprymm.

CrnyvaifHas BeMMYMHA W PACIpeieIeHne BEPOsATHOCTeH. MaTemMaTnueckoe OKHAAHWE W JUCTICPCHSL.
[Ipumepbl MaTeMaTHYECKOrO  OXHMJIAHMS KaK TEOPETUYECKOTO CPEJHEr0  3HAUCHHWS]  BEJIMYHUHBL
MarteMaTuyeckoe OXKUJAHUE M JUCHEPCHs CIy4yallHOM BEJIMYMHBI «UUCIO YCIEXOB B CEPHUHM HCIBITAHUI
beprymmm».

[TonsiTie o0 3akoHe GoybIMX Yncen. M3Mepenne BeposSTHOCTEH ¢ IOMOIIBI0 9acToT. Poib n 3HaueHne
3aKOHA OOJIBIINX YHCEJI B IPUPOJIC U OOIIEeCTBE.

IInanupyemble pe3y1bTaThl OCBOCHHS Y4eOHOI0 NpeAMeTa, y4eOHOro Kypca (B
TOM YHCJIe BHEYPOYHOIi e TeJIbHOCTH), Y4eOHOT0 MOY.JIsl

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE Pe3y/IbTAThI OCBOCHHS IIPOrPaMMBbI yueOHOr0 Kypca «AIredpa XapakTepusyoTcs:

1) naTpuoTnyeckoe BoCHUTAHHE:

HPOSIBIICHHEM HHTEpeca K MpPOIUIOMYy M HACTOSIIEMY pOCCHICKOH MaTeMaTHUKH, IEHHOCTHBIM
OTHOIICHHEM K JOCTIKCHHSM POCCHICKHX MAaTeMAaTHKOB M POCCHICKOH MaTeMAaTHYeCKOH IIKOIBL K
HCTIONIb30BAHHIO ITUX HOCTHXKCHUH B APYTUX HAyKaxX U MPUKIATHBIX chepax;

2) rpaxnancKoe U JyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHIO 00s13aHHOCTEH IpakIaHWHA U PEaln3aliy eTo MpaB, IpeCTaBIcHUEM
0 MaTeMaTHYECKUX OCHOBAaX (PyHKIIMOHHPOBAHHS PA3IMIHBIX CTPYKTYP, SBICHUH, IPOLEIYpP IPaxk JaHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OIMPOCHI), TOTOBHOCTBIO K OOCYKACHUIO 3THYECKUX IPOOIIeM, CBS3aHHBIX C
HNPaKTHYECKHMM INPUMCHEHHEM JOCTI)KCHHH HAyKH, OCO3HAHHEM BaXXHOCTH MOPATbHO-3THYECKUX
IIPUHIHUIIOB B ACSATEILHOCTH YIEHOTO;

3) TpynoBoe BociuTaHHE:

YCTAaHOBKOM Ha aKTHBHOE YyYacTHe B pEIICHWM IPAaKTHYECKHX 3a7ad MaTeMaTH4eCKOH
HaIpaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEeMAaTHYECKOTO 00pa30BaHMsS HA MPOTSHKEHHUHU BCEHl XKU3HU JUIS
yCHEIHON Npo(eCcCHOHANBHON AesSTENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM
U MOCTPOCHHEM HHAMBUAYAIBHON TPaeKTOPHM OOpa3OBaHHMS M JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX
HWHTEPECOB U 00IIECTBEHHBIX TOTPeOHOCTEH;

4) acTeTH4ecKoe BOCIIMTAHHE:

CITIOCOOHOCTBIO K DMOIMOHATBHOMY M 3CTETHYECKOMY BOCTIPHUSTHIO MAaTEMAaTHYECKHX OOBEKTOB,
3aj1a4, PeIICHUH, pacCyKIeHHUH, yMEHUIO BUAETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHHSA:

OpHEHTAIMeH B JEATEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX NPEICTABICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS UeNOBEKa, IMPHPOABI M 0OIecTBa, MOHUMAHHEM MaTeMaTHYeCKOH HAayKH Kak
cdephl 4eroBeuecKol NeATeNbHOCTH, 3TAanoB €€ PasBUTHA W 3HAYMMOCTH IS PAa3BUTHA LHMBHIN3AINH,
OBJAJICHHEM SI3BIKOM MAaTeMAaTHKM M MaTeMAaTHYECKOM KyJIbTypoil Kak CpeJCTBOM IIO3HAHUS MHUpa,
OBJaJEHHEM NIPOCTEHIINMY HaBbIKAMU UCCIIEI0BATEILCKOM NeATeIbHOCTH;

6) pusnyeckoe BocnuTaHWe, (OPMHPOBaHWE KYJIbTYPbl 310POBbS H 3MOIHOHAILHOIO
0J1aronmoTyuns:

TOTOBHOCTBIO IIPHMEHATh MAaTEeMaTHYCCKHE 3HAHUS B HHTEPECax CBOETO 3IO0POBbs, BEICHUSI
370pOBOTO 00pa3a XKU3HU (340pOBOE ITHTAHHE, COATAaHCHPOBAHHBIN PEXXUM 3aHATHH M OTABIXA, PeTyIIpHAs
¢u3nUecKkas akTHBHOCTH), C(OPMUPOBAHHOCTBIO HABBIKA pe(ICKCHH, IPU3HAHUEM CBOETO IIpaBa Ha OLINOKY
U TAaKOT'O XK€ IIpaBa APYroro 4€I0BEKa,

7) IK0JIOTHYEeCKOEe BOCITUTAHME:

OpHCHTANMEH Ha MPUMCHCHHE MaTeMaTHYCCKUX 3HAHHUHN JUIS PEIeHH 3a/iad B 00IaCTH COXPAaHHOCTU
OKpY>Kalomel cpebl, INIAHUPOBAHKS IIOCTYIIKOB U OLEHKH MX BO3MOXKHBIX MOCIIEJICTBHIA JUIS OKPYKAIOMIEeH
Cpebl, OCO3HAHNUEM TTI00ATBHOTO XapaKTepa SKOJMOTHYECKUX MPOOJIeM U IyTeil NX pelIeHus;

8) aganTauys K M3MEHSIIOIMMCS YCIOBHSIM COLMAJIBHOI Y MPUPOIHON cpeabI:



TOTOBHOCTBIO K JEHCTBUSM B YCIOBUSAX HEONPEAEIEHHOCTH, IOBBIIIEHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPaKTUYECKYI0 AEATeNbHOCTb, B TOM YHCIE yYMEHHME YUUTBhCS Yy IOPYTUX JHOnei,
MIpUOOPETATh B COBMECTHOM JIESATEIBHOCTH HOBBIC 3HAHMUS, HABBIKM U KOMIIETCHIIMH U3 OIBITA JPYTUX;

HEOOXOAMMOCTHIO B ()OPMHPOBAHMH HOBBIX 3HAHWIL, B TOM 4Hcie (OpPMYJIHPOBATH HACH, TOHSITHS,
TUIIOTE3bI 00 0OBEKTaX U SABJICHUSAX, B TOM YHCJIE paHEC HEU3BECTHBIX, OCO3HABATH JAC(UIMTHI COOCTBEHHBIX
3HAHUH U KOMIIETEHTHOCTEH, IUIaHNPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMI0, BOCIPHHMMATh CTPECCOBYIO CHUTYaIHIO Kak
BBI30B, TPEOYIOIINH KOHTpMEp, KOPPEKTUPOBATh NMPUHHUMAEMble pEIICHUS M ACHCTBUSA, (HOPMYIHPOBATH U
OLICHUBATH PUCKHU M MOCIEICTBUS, YOPMHPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATbI
Io3naBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHA

ba3oBble Jornuyeckue AeiicTBHSA:

BBIABJIATE U XapaKTCPU30BATh CYIICCTBCHHBIC MPU3HAKA MAaTCMAaTHYCCKUX OG’LCKTOB, HOHHTHﬁ, OTHOIICHUN
MCXKIOY TMOHATHAMMH, (bOpMyJ'[I/IpOBaTB OTIPCACIICHUA HOHHTHﬁ, yCTaHaBJINBATh CyH_[eCTBeHHLIﬁ TIpU3HAK
KJ'laCCI/I(l)HKaLH/II/I, OCHOBAHUA IJIs1 0606H_ICHI/IH U CPaBHCHUA, KPUTCPUHU TPOBOAMMOI'O aHAIN3a,

BOCHPUHUMATh, (POPMyIHpPOBaTE U NPeoOpa30BBIBATh CYKICHUS: YTBEPIUTCIbHbIE M OTPHIIATEIbHEIC,
eIMHUYHBIE, JaCTHBIE ¥ OOIIHE, YCIOBHEIE,

BBIBIITH MaTeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M TPOTHUBOpeuuss B (akrax, JaHHBIX,
HaONIOAEHUSX U YTBEP)KICHUSX, [IPeIaraTh KPUTEPHH JUTS BBIIBICHUS 3aKOHOMEPHOCTEH 1 IIPOTHBOPEYHH;

J€JIaTb BBIBOABI C HCIIOJIb30BAHHMEM 3aKOHOB JIOTUKH, ANCAYKTUBHBIX W WHAYKTUBHBIX yMOSaKJ’IIO'—IeHHfI,
yMOBaKJ’IIO‘IeHI/Iﬁ 110 aHAJIOT'UH;

pa3dupaTh JOKa3aTeJbCTBA MAaTEMaTHYECKUX YTBEPXKAEHUH (IpsAMble W OT NPOTHBHOIO), IPOBOIUTH
CaMOCTOATENIbHO HECJOXKHBIC J0Ka3aTeJbCTBA MAaTeMaTHYeCKUX (HaKTOB, BBICTPAMBATH APTryMEHTAIMIO,
IIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh croco0 pemieHus y4eOHOH 3ajaun (CpaBHMBAaTh HECKOJIBKO BapHaHTOB DELICHHUs, BHIOMPATh
Hanbosee NOAXOIAIIUN ¢ yIETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPUEB).

ba3zoBble uccien0BaTeIbCKHUeE AeHCTBUSA |

UCIIOb30BaTh BOIPOCHl KaK HCCIENO0BATEIbCKUAI MHCTPYMEHT MO3HAHMA, (OPMYyIUPOBATH BONPOCHI,
¢buxcupyomye MIpoTHBOpeYHe, MpPOOJEMYy, CaMOCTOATENILHO YCTAHABIUBATh HCKOMOE U JaHHOE,
(GbopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IIO3UINIO, MHEHHE;

MPOBOJUTh MO CAMOCTOSITEJIBHO COCTABICHHOMY IUIaHY HECJOXHBIH 9KCICPUMEHT, HEOONbIIOE
HCCIICJOBAHUE [0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOr0 OOBEKTA, 3aBUCHMOCTEH OOBEKTOB
MeXIy co00ii;

CaMOCTOSITENbHO (OpMyIHpPOBaTh OOOOIICHHS M BBIBOJBI 1O pE3yJabTaTaM MPOBEAEHHOTO HAOIIONCHHMS,
HCCIIC/IOBAHMS, OLICHUBATD JIOCTOBEPHOCTD IIOJIYUYCHHBIX PE3YJIbTaTOB, BEIBOAOB M 0000LICHNU;

NPOrHO3UPOBATH BO3MOXXHOE PAa3BUTHEC MNPOLIECCA, a TAKXKEC BBIABUIaTb MNPEAINOJIOKECHUA O €ro pa3sBUTUN B
HOBBIX YCJIOBUAX.

PadoTa ¢ unpopmanueii:

BBIABJIATH HCJIOCTATOYHOCTD U H30BITOYHOCTD I/IH(bOpMaI_II/II/I, JJAHHBIX, HeOGXOHI/IMLIX JUIA pEeUICHUA 3a/1a4U;

BBIOVMpPATh, aHAIN3UPOBATH, CHCTEMATH3UPOBATh W WHTEPIPETHPOBATh MHPOPMAIHIO PA3IUYHBIX BUIOB U
(dopmM mpescTaBICHUS,

BBIOMpaTh (GOpMy MpeACTaBIeHHs HWHOOPMAMd M WUIIOCTPHPOBATH peIlacMble 3aJaddl CXEMaMH,
JUarpaMMaMH, HHOHM rpadukoi U X KOMOMHALIUSMH;

OLICHUBATH HAJEKHOCTh HHYOPMALIMHU 110 KPUTEPUSIM, MIPEUIOKESHHBIM YUUTEIEM WIH cHOpMyIHPOBAaHHBIM
CaMOCTOATENBHO.

KOMMyHl/IKaTl/IBHLle YHuBepCaJlbHbIC y‘leﬁl-ll;le )IeﬁcTBPlﬂ:

BOCIIpUHUMATL U (I)OpMyJ'II/IpOBaTL CYXKIACHUA B COOTBETCTBUH C YCIOBUIAMH U LEIAMU 06H.ICHI/I$[, SICHO,
TOYHO, 'PAMOTHO BbIpa>XaTb CBOIO TOYKY 3PEHUA B YCTHBIX U NMUCbMEHHBIX TCKCTaX, AaBaTb IMOACHEHUS 110
Xo4y peuieHus 3aaa4, KOMMEHTHPOBATH HOJ'Iy‘IeHHLIfI PE3YJIbTAT,

B X0Ji¢ 00CY)KIEHHS 3a/laBaTh BOIIPOCHI IO CYMIECTBY OOCYKAaeMON TEMBI, IIPOOIEMBI, PeIIacMoi 3a1auH,
BBICKa3bIBATh UJEH, HALIEJICHHBIC HA MIOMCK PELICHUs], COIOCTABIATh CBOU CYXKJICHHS C CYXKICHUAMH JPYyTUX
YYaCTHHUKOB JHaJora, OOHAPY)KHBAaTh pa3iIW4de W CXOACTBO MO3UIMI, B KOppeKTHOH Qopme
(bopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAXKEHUS,



MPEACTABIIATE PE3yNbTaThl PEIICHHs 3aJadd, SKCIEPUMEHTa, HCCIENOBAHMA, IPOEKTA, CAMOCTOSTEIBLHO
BbIOMpaTh ()OpMAT BHICTYIUICHUS ¢ yYETOM 3a/1a4 [IPE3CHTAIlMU 1 OCOOCHHOCTEH ayIuTOpuH;

NIOHUMATh U UCHOJIB30BATh IIPEUMYIICCTBA KOMaHJIHOU U I/IHI[I/IBI/I,Z[yaJILHOI‘/‘I pa6OTI>I IpU pEeHICHUU y‘IeGHLIX
MaTEMAaTHYCCKUX 3a1a4,

MPUHUMATh 1I€JIb COBMECTHOW JIEATEIBHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOH paboThl,
pacmpenenaTh BUAbI paboT, JOrOBapUBATHCS, 0OCYKAATh MPOIECC U Pe3ysbTaT paboThl, 0000IIATh MHEHUS
HECKOJIBKUX JIIOJCH;

y4acTBOBATh B IPYNNOBLIX opMax paboTHI (00CYxkIeHUS, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMEI U APYTHUE),
BBIIIOJIHATE CBOIO YacTh PAa0OTHI M KOOPIMHHUPOBATH CBOM ACHCTBHS C JPYTMMH 4WICHAMH KOMAaH[PBI,
OLICHMBATh KaYECTBO CBOETO BKJaJa B OOIIMI MPOAYKT IO KPUTEPHUSIM, cHOPMYIHPOBAHHBIM yUaCTHUKAMHU
B3aUMOJICHCTBUS.

PeryJisiTHBHBIE YHUBepPCcATbHBIE yUeOHbIe Tefic TBHS
Camoopranuzanms:

CaMOCTOSITEJIHO COCTaBIIATE IUIaH, allTOPUTM PEIICHHUS 3aJauy (MM €Tro 4acTb), BEIOUPATh CIIOCO0 PEIICHHUS
¢ y4éTOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATh
BapUaHTHI pelIeHNH ¢ y4ETOM HOBOH MH(pOPMAIIHH.

CaMOKOHTpOJIb, 3MOHI/IOHaJIbHI>Iﬁ HHTEJJICKT:

BJIAJIETh CIIOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca M pe3ylbTaTa PEIICHHS MaTeMaTH4ec KOu
327440,

npeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIpH PEHICHUU 3adayd, BHOCUTb KOPPEKTHUBBI B
JACATCILHOCTD HA OCHOBEC HOBBIX 06CTOHT€HLCTB, HaWJEHHBIX OH.II/I6OK, BBIABJICHHBIX prHHOCTefI;

OLCHUBATH COOTBETCTBHUEC PE3YyJibTaTa ACATCIbHOCTH MMOCTaBJICHHON e U yCJiO BUAM, OOBSICHATH IIPUYUH bI
JOCTHXKECHUSA U HEAOCTHIXKECHUSA LCIIN, HAXOAUTDH OH.II/I6Ky, JaBaThb OLICHKY HpI/IO6pCTéHHOMy OIIBITY.

NPEJMETHBIE PE3YJIbTATBI

K xoniy oOydeHus B 7 Kjaacce oOydyarolUiCs MONTYYUT CIEAyIONME MPEeAMETHBIC Pe3yIbTaThl IO
ajnreope:

Yucsa 1 BbIYHCICHUSA

BpimonHATh, coueTas YCTHble M IUCbMEHHble MNpuéMbl, apudmeruueckue pAeiicTBui C
paLUOHATIBHBIMU YUCIAMH.

HaxomuTh 3HaueHUs YHUCIOBBIX BBIPAXKEHWH, NPHUMEHATh DPa3HOOOpa3HblE CHOCOObI U IPUEMBL
BBIYHCJICHUS 3HAUCHHI IPOOHBIX BEIPAXKCHUM, COACPIKAIINX OOBIKHOBCHHEIC U ACCSTHUHBIC APOOH.

ITepexomuts OT OAHOHM (OPMBI 3amUCH YUCEN K APYrod (IpeoOpa3oBBIBATH AECATHYHYIO APOOL B
OOBIKHOBEHHYI0, OOBIKHOBEHHYO B IECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHYHYIO IPO0B).

CpaBHUBATb U yNOPSI04YUBATh PAllMOHAIBHbIC YUCIIA.

OKpyTIJIATh Yhcia.

BBIMONHATS IPUKUIKY U OLEHKY Pe3ysbTaTa BBIYHUCICHUH, OLIEHKY 3HAUEHUI UMCIOBBIX BBIPAXKEHUN.
BBINONHATE AEHCTBUS CO CTETICHAMH C HATYPaIbHBIMU ITOKA3aTEIAMHU.

ITpuMeHATH MPU3HAKU JEIMMOCTH, PA3JIOKEHIE HA MHOKHUTENIN HATYyPaIbHBIX YUCEL.

PemaTe  NpakTHKO-OpDHEHTUPOBAHHBIE  3aJayd,  CBA3AHHBIE C  OTHOLIGHHEM  BEJIMYMH,
IIPONOPLHOHAILHOCTBIO BEJIMYHMH, NIPOLEHTAMU, HHTEPIPETUPOBATh PE3YNbTAThl PEIIEHUs 3a/a4 C Y4ETOM
OrpaHUYEHHH, CBI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Anredpanveckne BbIpaskeHUs

Hcrnonp30BaTh anre6pandecKyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHATh €€ B IIPOLIECCE OCBOEHUS
yueOHOro MaTepHania.

HaxonuTk 3Ha4eHHs OyKBEHHBIX BBIPA)KEHUI IIPU 3aJAHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BrImonHATh MpeoOpa3oBaHus LENOro BBIPaXKCHUS B MHOTOWIEH NPUBEICHUEM MOAOOHBIX CIAaraeMbIX,
PacKpbITHEM CKOOOK.

BpINONHATE yMHOXEHHE OJHOWIEHa HAa MHOIOWIEH M MHOIOWIEHAa HAa MHOIOWIEH, IPHMEHAThH
(bopMyIbl KBaspaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcCyILEeCTBIATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXMTEIM C IIOMOILIBIO BBIHECEHHUS 3a CKOOKH
00IIero MHOXKHTEIIST, TPYIIIHPOBKHU CIIAraeMbIX, IPUMEHEHHU (GOPMYI COKPALIEHHOTO YMHOXKCHHUS.

ITpuMenaTs npeoOpa3oBaHWs MHOTOWICHOB IS PELICHHS pa3lUYHBIX 3aJad M3 MaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 PealIbHOM TPaKTUKH.

Hcnonb3oBaTh CBOWMCTBa CTelNEHEH C HaTypalbHBIMM MOKa3zaTeIsIMH JUIl IpeoOpa3oBaHUSL
BBIPAYKEHUM.

YpaBHeHNUs U HePaBeHCTBA

Pemats juHeiiHble ypaBHEHMs C OJHOW NEPEMEHHOW, MPUMEHsS MpaBUia ME€PEeXofa OT UCXOJHOTIO
YpaBHEHUs K paBHOCHIbHOMY eMy. [IpoBepsiTh, sBISETCS 1 YUCIO KOPHEM YPaBHEHUS.

[IpuMeHsATh rpadguuecKre METOABI IPH PEIICHNH TUHEHHBIX YPAaBHEHHH U UX CHCTEM.



[lonOupaTh npuMepsl THap YHMCEN, SBISIONIMXCS PpELIEHHEM JIMHEHHOTO YPaBHEHHSA C JBYMs
II€PEMEHHBIMH.

CTpouth B KOOPJAMHATHON IUIOCKOCTU Ipa(UK JHHEHHOrO ypaBHEHUs C JABYMs INE€PEMEHHBIMU,
HONB3YACHh IPaUKOM, IPUBOJUTH IIPUMEPHI PELICHHS YPABHEHHS.

PemaTe cUCTEMBI ABYX JMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHU, B TOM YHCIIE TPadUIECKH.

CocraBnarh M pelaTh JHHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX YpPaBHEHHUH I10 YCJIOBHIO
3aJjauyl, HHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ1auy IOJIyYSHHbIH pe3yIbTar.

DyHKIUH

N300paxaTh Ha KOOPAUHATHOM HPSAMOM TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIBI, 3a[IHCHIBATE YUCIOBBIC IPOMEIKYTKHU Ha alIreOpandeckoM SI3bIKE.

OTMmeuyaTh B KOOPAMHATHOHW IUIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpPIMHATaM, CTPOUTH Trpaduku
nmuHeHHBIX QyHKImA. CTpouTs rpaduk QyHKIUN y = [X|.

OnwuceBaTh € MOMOIIBIO (YHKIMH U3BECTHBIE 3aBUCHMOCTH MEXIy BEMYMHAMU: CKOPOCTb, BpEMs,
paccTosiHue, [IeHa, KOJMYECTBO, CTOMMOCTh, IPOM3BOIUTEIBHOCTD, BpeMs, 00BEM pabOThI.

HaxoxuTth 3Ha4eHHe (HYHKIUH [0 3HAYCHHUIO € apryMeHTa.

[TonnMaTh Tpaduyeckuii Crmocod TPEACTABICHHS M aHanuM3a WHPOpMAIMK, HW3BJICKATh U
HMHTEPNPETHPOBATH HH(OPMALNIO U3 TPa(QUKOB peabHBIX MPOLECCOB U 3aBUCHMOCTEH.

K koHIy 00yucHus B 8 Kiiacce 00ydaroUiiCs MOTYYUT CICIYIOIINE MPEAMETHBIC PE3yJIbTaThl:

Yucsia ¥ BIYUCICHUSA

Hcnonp30BaTh HayalbHBIE NPEJICTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YUCEN A CPaBHEHHMS,
OKPYTJIEHUsI U BBIYUCIICHUH, H300paXkaTh JeHCTBUTEIbHBIC YMCIa TOUKAMU HA KOOPIMHATHON NPSMOH.

IMpuMeHATs, HOHATHE apU(METHYECKOTO KBaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIE KOPHH,
UCIIOJIB3Ysl MPU HEOOXOJMMOCTH KajbKYyJISITOp, BBIIOJIHATH NPEOOpa30oBaHMsA BHIPAKEHHH, COAEpPKAILIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOHCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBLIMX U MAJIbIX YUCEN € IIOMOIIBIO JECATUYHBIX APOOEi U CTeleHeH yucia
10.

Anredpanveckne BbIpaskeHUs

ITpyuMeHATh NMOHATHE CTEIEHH C IelbIM IOKa3aTeleM, BBIIOIHATH IPeoOpa3oBaHMs BBHIPAKEHUH,
CoZiepKalluX CTENEHH C LIEJIbIM [I0Ka3aTeIeM.

BbINONHATE TOXKIECTBEHHBIE INPe0Opa30BaHMsA PAaLUOHANBHBIX BBIPAKEHUIl HAa OCHOBE IIPaBUII
JeHCTBUI HaJl MHOTOWIEHAMHU U aJreOpandecKuMU JpoOsIMU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIH.

ITpuMenaATs npeoOpa3oBaHUS BHIPAXKEHHH U1 pELIeHHs pPa3IMdHbIX 3aJad U3 MAaTeMAaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEalIbHOM MTPaKTUKH.

YpaBHeHNUs U HEPaBeHCTBA

Pemate nuHeHHblE, KBaJpaTHbE ypaBHEHMS M PaLUOHAJbHBIC YPaBHEHMs, CBOILIMECS K HUM,
CHCTEMBI JIByX YPABHEHUH ¢ IBYMsI IEPEMEHHBIMU.

IIpoBoauTh mpocTeiilie HCCIeOBaHUS YpaBHEHMH M CHUCTEM YPaBHEHMH, B TOM 4HCIE C
IpUMCHEHHEM TIpaU4yecKuxX MpeACTaBIeHHH (yCTaHAaBIMBAaTh, HMEET JM YpaBHEHHE WIH CHCTeMa
YpaBHEHHUH pEIICHHS, €CIIH UMEET, TO CKOJIBKO, U TIpoYee).

Ilepexomuts OT cioBecHOH (opMyIHpPOBKM 3aJaud K €€ anreOpanyeckoil MoJenH ¢ IOMOLIBIO
COCTABJICHHSl YPAaBHEHUs WM CHCTEMbl YpaBHEHMH, MHTEPIPETUPOBATb B COOTBETCTBUU C KOHTEKCTOM
3a71a4y MOJIy4eHHBIH pe3yJibTar.

[IpuMeHsATh CBOMCTBAa UHMCIOBBIX HEPaBCHCTB ISl CPaBHEHMs, OLIEHKH, pELIaTh JIMHEHHBbIC
HEpPaBeHCTBA C OJHOM MEpPEeMEHHOH W WX CHUCTEMBI, JaBaTh TpadUIecKyl0 MIUTIOCTPAldI0 MHOKECTBA
pellleHnii HepaBEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUHN

INoHumaTh ¥ UCHONB30BaTh (DYHKIUOHAIbHBIE IOHATHS M S3bIK (TEPMUHBL, CHUMBOJIMYECKHE
0003HaYeHHs), ONPECTATh 3HaUeHHEe (QYHKIMH 10 3HAUCHHIO apryMeHTa, ONpe/AesITh CBOHCTBA (YHKIHN
1o e€ rpaduky.

CTponTs TpauKH SIEeMEHTAPHBIX QYHKINH BHOA:

y = kiX, y = X2,y = X3,y = [x|, y = VX, OlHChIBaTH CBOJCTBA YHCIOBO (YHKIHH O €& rpaduKy.

K xoniy o0y4enus B 9 kiaacce 00ydaromuiics MOIY4YUT CIEAYIOLUINE TPEIMETHBIE Pe3yIbTaThl:

Yucsia ¥ BbIYHCICHUS

CpaBHUBaTh U YHOPSI0YMBATH PAllIOHAIbHBIE U UPPALMOHAIIBHbBIE YUCTIA.

BemonuaTh apudmernyeckue JAEHCTBUS C PALMOHAIBHBIMM YHCJIaMH, COY€Tas YCTHBIE U
ITUCbMEHHbIE IPUEMBI, BBIIOJIHATH BHIYMCICHUS C UPPALIMOHAIBHBIMU YUCIAMH.

Haxonute 3HaYeHUs CTENEHEH ¢ IEJIbIMU MOKa3aTeIsIMH U KOPHEH, BBIYUCIATh 3HAYEHUS YHCIOBBIX
BBbIPAKEHUH.

OprFJ’IS{TB Z[CﬁCTBI/ITCJ'IbHBIG qucCJia, BBIIOJIHATL NPUKUAKY pPE3ybTaTta BBIqHCHeHHﬁ, OLCHKY
YUCJIOBBIX BLIpa)KCHHﬁ.

YpaBHeHNUs U HEPaBeHCTBA

Pemats nmuHelHbIC U KBaApaTHbIE YPaBHEHUS, YPaBHEHNUS, CBOSIIMECS K HUM, TpocTeiiiue qpoOHo-
palMoHaIbHbIC YPaBHEHHSI.



PemaTe cucTeMsl ABYX JIMHEHHBIX yPaBHEHUH ¢ IBYMsl IEPEMEHHBIMH U CUCTEMBI IByX YpPaBHEHUH, B
KOTOPBIX OIHO YPaBHEHHUE HE SABISAETCS JIMHEHHBIM.

PemaTs TekcTOBBIE 3a4auM anreOpaHdecKUM CIIOCOOOM € MOMOIIBIO COCTABICHHUS YPAaBHEHUS UIH
CUCTEMBI JIByX YPaBHEHUH C IBYMs II€PEMEHHBIMH.

IIpoBoauTh mnpocTeilliie HCCIENOBaHMUA YypaBHEHMH U CHCTEM YpaBHEHUH, B TOM YHCIE C
IpUMEHEHHeM TrpaQUyecKuX IpeAcTaBleHUHl (ycTaHaBIMBaTh, HMEET JM YpaBHEHHE WM CHCTEMa
ypaBHEHMH pellleHus, €CIM UMEET, TO CKOJIBKO, U IIpoYee).

PemaTe nuHElHBIE HEpaBEeHCTBA, KBAaJpaTHBIE HEPABEHCTBA, M300pa)kaTh PEILICHUE HEPABEHCTB HA
YHCJIOBOM MPSIMOH, 3alIUCBIBATh PELICHUE C TOMOLIbIO CUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEpPaBEHCTB, CHCTEMbl HEPaBEHCTB, BKIIOUAIOIIME KBaAPaTHOE
HEpPaBEHCTBO, N300pa)kaTh PEIICHHE CHCTEMbl HEPAaBEHCTB Ha YHCJIOBOM HPSMOM, 3alMCHIBATh PEIICHHE C
IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEILIEHUH PA3IMYHBIX 3a/au.

DyHKIUH
Pacmo3HaBath (GYHKIMM W3y4eHHBIX BHUAOB. IlOKa3pBaTh CXEMAaTHUECKH PACIHOJIOKEHHE Ha
KOOpJIMHATHON TJIOCKOCTH rpaduKoB GbyHKIMi

ma:y = KX, Y= kx + b, y=kix,y=ax2 +bx+c,y=x3,y= Vx,y = [X| »
3aBHCHMOCTH OT 3HaYCHHH K03 HHUIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIHIL.

Ctpouts M H300pakaTh CXEMaTHUSCKH TpadUKH KBaJApaTHYHBIX (YHKIMH, OMUCHIBATH CBOCTBA
KBaJPATHYHBIX QYHKIUH MO UX TpadrKam.

Pacmo3HaBath KBajpaTHyHylo (GYHKOHIO 10 (GopMyse, NPHBOIUTH HPHMEPHl KBaIPaTUIHBIX
GbyHKMi U3 peanbHON KU3HHU, QU3MKU, TEOMETPHU.

YncJIoBBIEe MOCIEI0BATEILHOCTH H POT peccun

Pacno3HaBaTh apU(pMETHICCKYIO U FEOMETPHIECKYIO IPOTPECCUH TIPU Pa3HBIX CIIOCO0AX 3aJaHHSL.

BBIMONHATE  BBMHCICHHS C  HCIOJNB30BaHHEM (GOPMYJNT N-ro wWieHa apupMeTHYecKod u
TeOMETPHIECKON IMPOrpecCcHit, CyMMBI EPBBIX N WICHOB.

W300paxaTh WICHBI IOCIEeI0BAaTEIFHOCTH TOYKaMH Ha KOOPIWHATHOM IUIOCKOCTH.

Penrate 3a/1a4u, CBSI3aHHbBIE C YMCIOBBIMH MTOCIIETOBATENHHOCTSAMHE, B TOM YHUCIIE 33/1a41 U3 PEATbHOM
JKM3HU (C UCTOJIb30BAHUEM KaJbKYJIATOPa, HIU(PPOBBIX TEXHOJIOTHI).

K koHmy oOyueHus B 7 Kjacce oOydyaroUIMiCs MOJIYYHUT CIEAYIOIIME IIPEIMETHBIC pPEe3yJbTaThl IO
reoMeTpHU:

Pacnio3HaBaTh M3ydeHHBIE TI'eOMETpUYecKHe (UIYpbl, ONpEAeNiATh HUX B3aMMHOE PACIOJIOKEHHE,
n300paxkaTh reoMeTpudeckre (pUrypsl, BHIIOJHATH YEPTEKH 110 YCIOBHIO 3a1aud. V3MepsTh JHHEHHbIE U
YTJIOBBIE BEJIMYMHBIL. PemmaTts 3a1aun Ha BEIUMCIICHNE JJIUH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyro OLICHKY JIMHCHHBIX W YIJIOBBIX BEJIHYHMH IPEIMETOB B peallbHOW KH3HH, Pa3MEpOB
MIPUPOIHBIX 00BEKTOB. Pa3nnyaTh pasmMepsl 3THX 00BEKTOB MO MOPSIKY BETHMYHHBIL.

CTpouTh YePTEIKU K TEOMETPUUECKUM 3a/1a4aM.

IMonb30BaThcs MpHU3HAKAMU DPABEHCTBA TPEYrOJbHUKOB, MCIOJIb30BAaTh MPU3HAKKM M CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PELICHUH 3a]1au.

[TpoBOIMTH MOTHYECKHE PACCYKACHNUS C UCTIOIH30BAHNEM T'€OMETPHUECKHUX TEOPEM.

[Tonmp30BaThCSl TPHU3HAKAMH PABEHCTBA TPSMOYTOJBHBIX TPEYTONBHUKOB, CBOHCTBOM MEIHMAHBI,
MPOBEAEHHON K THITOTEHY3€ MPSIMOYTOJILHOTO TPEYTONbHNKA, B PEIICHUN T€OMETPUIECKUX 3a/1ad.

Onpenensts NnapaielbHOCTh MPSIMBIX € MOMOLIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMM CEKyIuas.
Onpenenars Napaule]bHOCTh MPSIMBIX C MOMOIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOW MpsSIMOM [0
TOYEK JPYroi MpsiMOH.

PemaTe 3a1aun Ha KieT4aToi Oymare.

ITpoBoMTH BBIYMCICHNS W HAXOAWUTH YMCIIOBbIC M OyKBEHHbIE 3HAYCHUS YIJIOB B T€OMETPUYECKHX
3aJjayaX C HCIOJIb30BAaHHMEM CYMMBI YIJIOB TpPEYTOJbHUKOB M MHOI'OYTOJbHHMKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU NEPECEUCHHUH JBYX MapajlIeNIbHBIX MPSMBIX CeKyllel. Pemars npakTHueckue 3a1aqu Ha
HaXO0XJIEHUE YTJIOB.

Brnagets MOHATHEM TIE€OMETPUYECKOr0 MecTa TOYEK. YMETh OINpeNelisiTh OUCCeKTpHCy yriia u
CepeIMHHBIA NePIEHUKYIIAP K OTPE3Ky KaK T€OMETPHUYECKHE MeCcTa TOUeK.

DopMyIMpOBaTh ONPEACIECHUS OKPY/KHOCTH M Kpyra, XOpAbl W JUaMeTpa OKPYXKHOCTH,
I10JIb30BAThCSI UX CBOWCTBAMHU. YMETh IPUMEHATh 3TU CBOMCTBA IIPH PELICHUH 3a/1aY.

Bnaners moHsTHEM ONHMCAaHHON OKOJO TPEYrojJbHHKA OKPYKHOCTH, YMETh HAaXOAWTh €€ ILIeHTp.
ITonb3oBaThest (hakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYroJbHUKA MEPECEKAOTCS B OJHOW TOYKE, U O
TOM, 4YTO CEpeMHHBIE MEePIEeHIUKYISIPBI K CTOPOHAM TPEYTroJbHUKA MEPECEKaIOTCsl B OJJHOM TOUKE.

Brajgets noHATHEM KacaTelbHOW K OKPYXKHOCTH, IOJIB30BATHCS TEOPEMOI O MEpPHEHIUKYISIPHOCTU
KacaTeJIbHOH M paJuyca, IPOBEAEHHOTO K TOUKE KaCaHMS.

ITonb30BaThcsl MPOCTEHIIMMH T'€OMETPUYECKMMH HEPABEHCTBAMM, INOHUMATh HX INPAKTHYECKHH
CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE ITOCTPOCHNUS C TIOMOIIBIO IIUPKYIIS U TUHEHKH.

K koHnity o0y4eHusi B 8 kiacce 00ydaromuics Moay4YnuT CICAYOLUINE TPSIMETHBIC PE3YIIbTAThI:



PacriosHaBaTh OCHOBHBIC BHJBI UETHIPEXYTONPHUKOB, UX 3IEMEHTHI, TTOTb30BAThCS HX CBOICTBAMHI
TIPH PETIEeHIN TeOMETPHYECKHX 3a/1ad.

[TpumeHsTH CBOICTBA TOUKM MEpeceueHHs MEJIMaH TPEYTroJbHUKA (LIEHTPa Macc) B PEIICHHH 33/1a4.

Bnanetes monsTHEM cpenHEed JIMHMM TpEeyrojbHMKA M TpalelMH, NPUMEHSTh UX CBOHCTBA INpHU
pemieHun reomerpuyeckux 3anad. Ilonb3oBaTbesi Teopemoil daneca M TeopeMOl O NPONOPLUHOHAIBHBIX
OTpe3Kax, MPUMEHATH HX IS PeLICHHS MPaKTHYeCKUX 3a/1ad.

[IprMeHSATh MPH3HAKK TTOTOOHS TPEYTOIbHIKOB B PEIICHIN T€OMETPHICCKHX 3a/ad.

ITomp30BaThCs TeopeMoit [Indaropa I pelreHns: reoMeTPUYECKIX M IpaKTHaeckuX 3a1a4. CTponuTs
MAaTCMAaTHYCCKYIO MOJCJIb B MNMPAKTUYCCKUX 3a/avdax, CaMOCTOATCIIBHO J€JIaTh qepTéxc U HaXOIHUThb
COOTBETCTBYIOLLNAE JJINHBI.

BrnageTs MOHATUSAMHU CHHYCA, KOCHHYCa M TaHTCHCA OCTPOrO yIJla MPSIMOYTOJIBHOTO TPEYroOJIbHUKA.
ITosrb30BaTHCS ITUMH MOHATHAMH JUIS PEIICHUS TPAKTHICCKHX 3a]a4.

BbIUuCIATE (pa3sIMYHBIMU CIIOCO0AMM) TIIOMIA b TPEYTOIbHAKA U MUIONIAIM MHOTOYTOIBHBIX (QHUTYp
(moB3ysch, re He0OXOIMMO, KaNbKYIATOPOM). [IpHMEHATE TOTy4YCHHBIC YMEHHS B IIPAKTHYCCKHUX 3a/1adax.

BJ'IaI[eTB TIOHATHUAMHN BIIMCAHHOT'O W LCHTPAJIBHOIO YrJia, HMCIIOJbB30BATH TCOPEMBI O BIIMCAHHBIX
yriaax, yriax MeXIy XopaaMu (CeKyIIMMH) M YIJIe MEXIy KacaTeJbHOHM M XOpAOW MNpH pPELIeHUH
TEOMETPHYCCKUX 3a/1ad.

Bragers MOHATHEM ONMHCAHHOTO  YETHIPEXYTOJNBHUKA, HPUMEHATh CBOHCTBA  OMHMCAHHOTO
YeTHIPEXyrOJIbHUKA IIPH PELICHUH 3a/1a4.

[IpuMeHSATh MONYYCHHBIC 3HAHWS HA MHPAKTHKE — CTPOUTh MaTeMaTHYECKHE MOJCIM Ul 3a]ad
peanbHOI XU3HN M TIPOBOAUTE COOTBETCTBYIONIHE BEIYNCICHHS C MPHMEHEHHEM MOT00HS 1 TPHTOHOMETPHH
(TI0TB3YSCh, T/Ie HEOOXOAMMO, KAIBKYIISITOPOM).

K xoHIy o0yueHns B 9 KJacce 00yJalOMIMICs TTOMYIUT CIEAYIOINE TIPEIMETHEIC Pe3YJIbTaThL:

3HaTh TpPHTOHOMETpHUeckne (YHKIHUH OCTPHIX YIIOB, HAXOAWTh C HX IIOMOIIBIO Pa3THYHEIC
SIIEMEHTHI NPAMOYTONBHOTO TPEYTONBHUKA («pEUIeHHe MPSMOYTOIBHBEIX TPEyTroNbHHUKOBY»). Haxomuts (c
IIOMOIIBIO KAJIbKYJISITOPA) AAUHBI U YIJIBI JUIsI HeTAOMUYHBIX 3HAUCHUI.

IMonb3oBatbess (OpMyTaMH NPHUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM IS
HAaXO0XKJEHHUS COOTHOILICHUH MEX 1y TPUIOHOMETPUYECKUMH BEJINUNHAMU.

Hcrnomb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB I HAaXOXKICHHS pa3lUYHBIX 3JIEMEHTOB
TPEYTONbHIKA («PEIICHUE TPEYTONBHUKOBY), IPUMEHATH UX IIPH PEIICHAH TeOMETPHICCKHX 3a/ad.

Brajmets MOHATHAMH HpeoOpa3oBaHHS ITOOOHS, COOTBETCTBCHHBIX 3JIEMEHTOB IIOJOOHBIX (GHTYP.
IMonb3oBaThbesl cBOMCTBaMH MOROOMS MIPOU3BOIBHEIX (GUTYp, YMETh BBHIYMCIATH UIMHBI M HAXOIUTH YIJIBL Y
nogo0HbIX ¢uryp. IlpuMeHsTh cBOMcTBa MOJOOUS B IMPAaKTUYECKUX 3aJadax. Y MeTb IPUBOIUTH HPHMEPHI
ogoOHBIX (GUTyp B OKPYIKAIOIIEM MHPE.

ITorp30BaTHCS TEOPEMAMH O MPOHM3BEACHUU OTPE3KOB XOPJ, O MPOU3BEICHUN OTPE3KOB CEKYIIHX, O
KBaJipaTe KacaTeIbHO.

ITorp30BaTHCS BEKTOPAMH, TIOHHUMATh MX T€OMETPHYCCKHI M (DU3MYCCKUH CMBICI, MPHMCHATh UX B
PELICHUH TEeOMETPUYCCKUX M (U3MYECKUX 3amad. [IpUMEHATH CKalXIpHOE HPOU3BEIACHHE BEKTOPOB JUIS
HaXOXICHUS JJIUH U YIJIOB.

[Tonp30BaTECST METOAOM KOOPIMHAT HA IUIOCKOCTH, IPHUMEHSATH €0 B PEIICHUH I€OMETPHYECKHX U
MPAKTHYECKHX 3a/ad.

Biazieth NOHATHSAMHU NPABHIEHOTO MHOTOYTOJIEHUKA, JIMHBI OKPYKHOCTH, JUIMHBI IYTH OKPYKHOCTH
U paJMaHHON MEpHI yIila, yMETh BBIUHCIISATE IUIONIAb KPyra U ero yacTeil. [[puMeHsTh oTy4eHHbIC YMCHUS
B IIPaKTHYECKUX 337a4ax.

HaxoauTs ocu (MM EHTPHI) CHMMETPUH (HUTYP, TPHMEHSTh IBWKCHUS TUIOCKOCTH B MPOCTEHIIHX
cilyJasx.

ITpuMeHATh MOMyYeHHbIE 3HAHUS HAa NPAKTUKE — CTPOMTb MaTEMAaTHYECKHE MOJEIM s 3aj1ad
peanbHOM SKM3HM U INPOBOAMTH COOTBETCTBYIOIIME BBIYHCICHUS C IPUMEHEHHEM IOJo0Us U
TPUTOHOMETPHUECKUX QYHKIUH (TONB3YSICh, TJIe HEOOXOIMMO, KaIbKyITOPOM).

K xoHmy obyuenus B 7 kJacce o0yqaromuiicss MOMYYUT CIEIYIOIINE MIPEMETHBIC Pe3yJIbTaThl 110
BEPOATHOCTHU U CTATUCTHUKE:!

Yurate HHPOPMALHIO, ITPEJCTABICHHYIO B TaOIMIAX, HA AUArpaMMax, NpeACTaBIIsATh JaHHBIC B BUJC
TaOJUI, CTPOUTH AUArPaMMBI (CTOIOUKOBEIE (CTONI0YAThIE) U KPYTOBEIE) IO MACCHBAM 3HAYCHUH.

OmnuceBaTh U MHTEPIPETUPOBATH PEasIbHBIC YHCIOBBIC TaHHbIC, NMPEICTABICHHbIE B TaONHLAX, HA
IHarpaMMax, rpapukax.

Vcnonb30BaTh [Uisi ONUMCAHMS JIAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU: CpejiHee apupMeTH4ecKoe,
Me/uaHa, HauOoJIblIee U HAUMEHbIICE 3HAUCHHS, Pa3Max.

Vmers mpeicTaBieHHE O CIy4aliHOW M3MEHUYMBOCTH Ha TPUMEPax LEH, (U3NYECKUX BEIMYHH,
AQHTPOMOMETPUYECKUX JTAHHBIX, UMETh MPEICTABICHHE O CTATUCTHYECKOH YCTOHIMBOCTH.

K koHnity oOy4enus B 8 kiacce 00yyaromuiics MoJy4dnuT CICAYIOUIUE TIPEIMETHBIC Pe3yIbTaThl:

W3Bnekate u mnpeoOpa3oBbiBaTh WH(OpMAIMIO, NPEACTABICHHYK B BHAC TaONUI, IUarpamm,
rpauKoB, NPEICTABIATH JaHHBIE B BUAE TaOJIML, 1UarpaMm, rpaQuKos.



OnucelBaTh JIaHHBIE C IOMOILBIO CTATUCTUYECKUX IIOKa3aTeNed: CpeIHUX 3HAYEHUH U Mep
paccenBaHus (pa3Max, JUCHEPCUS U CTAHJAPTHOE OTKIOHEHHUE).
HaxomuTh 4acTOTBHl YUCIOBBIX 3HAYEHUM M YACTOTHI COOBITHH, B TOM YHCJIE IO pe3ylbTaTaM
U3MEPEeHU U HAOTIOICHUH.
HaxomuTh BEpOSATHOCTH CIyYalHBIX COOBITUH B OMBITaX, 3Hasl BEPOATHOCTH HIEMEHTAPHBIX COOBITHH,
B TOM UHCJIE B OIBITAX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMHU COOBITUSMU.
Hcnonp3oBaTh rpaduueckue MOJEIU: IEPEBO CIydalHOro sKclepUMEHTa, AuarpaMMsl Oilnepa,
YUCIIOBAs MIpsMasl.
OnepupoBaTh HNOHATUAMHU: MHOXKECTBO, MOJAMHOXECTBO, BBIIOJHATbL ONEPAalMM HaJl MHOKECTBAMU :
00bCOUHEHHE, IIEPECeYCHHUE, JONONHEHUE, IePeUUCIATh JICMEHTBl MHOXECTB, HPUMCHATH CBOWCTBA
MHOKECTB.
Hcnonb3oBaTh rpaduueckoe NPEACTABICHUE MHOXKECTB M CBA3CH MEXIy HHUMU [l ONUCAHUS
IIPOLIECCOB U sBJIECHUH, B TOM UMCIIE IPH PELICHUH 33Ja4 U3 JIPYrUX yU4eOHBIX IPEIMETOB U KYPCOB.

K koHnity oOy4eHust B 9 kiacce 00yyaronuics MOJy4YnuT CIEAYIOUIUE TPEIMETHBIC PE3yIbTaThl:

W3Bnekats ¥ npeoOpa3oBbIBaTH HH(YOPMAIHIO, MTPEJCTABICHHYIO B PA3JIMYHBIX UCTOYHUKAX B BUIEC
Tabnu, quarpamm, rpauKoB, NPEACTABIATH JaHHBIC B BUAE TaOIUL, UarpaMm, rpauKos.

PemraTs

KOMOMHATOPHBIX MPaBHII U METOJIOB.
Hcnons30BaTh ONMMCATENbHBIE XapPaKTEPUCTHKH JUIA MAacCHBOB YHMCIIOBBIX JAaHHBIX, B TOM YHCJIE
CpEJIHUE 3HAUEHUS U MEPBI PACCENBAHUS.

HaxoauTe 4YacTOThl 3HAYCHUH W YaCTOTHI CO6I:ITI/I$I,

MIPOBEIEHHBIX U3MEPEHUI U HAOII0ICHUH.
Haxomute BepOSTHOCTH CiIydailHBIX COOBITHMI B HM3Y4YEHHBIX OIBITaX, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMH COOBITHSIMM, B CEPHSAX HCIBITAaHMN /10 MEpBOrO yclexa, B Cepusx
HCIbITAaHUN bepHyau.
WwmeTs npesacraBiaeHue o ciiydaifHON BEIMYMHE U O PACHPEISIEHUU BEPOSITHOCTEH.

Vmets mpeacTaBieHue 0 3aKOHE OOJIBIINX YUCEI KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIy4ailiHOU
M3MEHYMBOCTH U O POJIH 3aKOHA OOJIBIIMX YUCEJ B IPUPOJIE U OOIIeCTBeE.

3a7aud  OPraHU30BaHHEIM II€peOOpOM  BapHAHTOB,

a TaKxXe

C HCIIOJIb30BAHUCM

B TOM 4YHCJIE TIIOJB3YyACh pE3YyJbTaTaMU

TemaTuyeckoe NIAHUPOBAHHE ¢ YKA3aHUEM KOJMYECTBA aKaJeMHYECKHUX YacoB,
OTBOJMMBIX HA OCBOEHHE KAKI0H TeMbl y4eOHOI0 MpeMeTa, y4eOHOro Kypca (B
TOM 4YHcJie BHEYPOUHOIi 1eSITeJILHOCTH), Y4€OHOT0 MOIYJIsl

TEMATHYECKOE IJIAHUPOBAHMUE 11O AJITEBPE

7 KJIACC
Ne | HammeHOBaHUE pa3/enoB U KomuuectBo yacos DJeKTpoHHBIE (HU(PPOBLIE)
/ 0
n/m TEM MPOTPAMMBI Beero|  Korrponsmbie NpaxTiccxie 00pazoBaTeIbHBIC PECYPCHI
paboTsl paboThI
1  |Yucna v BEIYHCIICHHS. 25 1 BBeuTe 3HaueHue | [[bubmuorexa [JOK
PannoHasbHbie qnciia https://m.edsoo.ru/7f415b90]]
2 Anrebpanueckue BeIpaxkeHust | 27 1 BBeauTe 3HaueHue | [[bubanorexa [JOK
https://m.edsoo.ru/7f415b90]]
3 | YpaBHeHHS U HEpABEHCTBA 20 1 BBeauTE 3HaueHue | [[bubmmorexa [JOK
https://m.edsoo.ru/7f415b90]]
4 KoopauHate! ¥ rpaduku. 24 1 BBeaMTE 3HaueHME | [[bubnmnorexa [IOK
OyHKIUHA https://m.edsoo.ru/7f415b90]]
5 IToBTropeHue u 0000IICHIE 6 1 BBeaMTE 3HaueHME | [[bubnnorexa [IOK
https://m.edsoo.ru/7f415b90]]
OBIIEE KOJIMYECTBO YACOB | 102 5 0
I10 ITPOT'PAMME
8 KJIACC
Ne | HamMeHoBaHWE pa3[elioB U KommaectBo gacos OnexktpoHHbIe (H(POBEIE)
/o TEM IIPOTPaMMBI o0pa3oBaTeIbHBIE PECYPCHI
Bcero| Koutponbnsle | Ilpaktudeckue
paboTsl paboThI
1 |Yucna v BEIYKMCIICHUS. 15 BBEIMTE BBEAUTE [[Bubnuoreka IIOK
KsampaTtHblie KOpHH 3HAYEHUE 3HAUYEHHE https://m.edsoo.ru/7f417af8]]
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2 Uucna u Beraucienns. CTeneHp 7 BBEIUTE BBEIUTE [[Bubmmorexa LJOK
C IIEJIBIM [I0Ka3aTesIeM 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f417af8]]
3 AnreOpanuecKue BhIpaKECHUSI. 5 1 BBEIUTE [[Bubmmorexa LJOK
KBanpaTHblii TpEXuieH 3HAYEHUE https://m.edsoo.ru/7f417af8]]
4 | AnreOpanuecKkue BBHIPRKCHHUS. 15 1 BBEJIUTE [[Bubmuorexa IJOK
AnreGpaunueckas 1po0Ob 3HAYEHUE https://m.edsoo.ru/7f417af8]]
5 | VYpaBHEHUs 1 HEPABCHCTBA. 15 1 BBEAUTE [[Bubnuroreka IIOK
KBanpaTHbie ypaBHEHUS 3HAYCHHE https://m.edsoo.ru/7f417af8]]
6 | YpaBHeHHs U HEPABEHCTBA. 13 BBEJIUTE BBEJIUTE [[Bubmurorexa IJOK
Cuctemsbl ypaBHEHHUN 3HAYCHUE 3HAYECHUE https://m.edsoo.ru/7f417af8]]
7 | VYpaBHEHUs U HEPABCHCTBA. 12 1 BBEAUTE [[bubmuorexa LIOK
HepageHnctsa 3HA4YCHUE https://m.edsoo.ru/7f417af8]]
8 Oynkipn. OCHOBHBIC TIOHTHS 5 BBEIIUTE BBEIIUTE [[bubmuorexa LIOK
3HAUYEHHE 3HAYEHUE https://m.edsoo.ru/7f417af8]]
9 Oynkimu. Yucnossie GyHKIHH 9 BBEIUTE BBEIUTE [[Bubnuorexa ITOK
3HAUYECHHE 3HAYEHUE https://m.edsoo.ru/7f417af8]]
10 |IToBropenue u 06oOLIEHHE 6 2 BBEJIUTE [[Bubaurorexa IJOK
3HaYEHHUE https://m.edsoo.ru/7f417af8]]
OBUIEE KOJIMYECTBO YACOB 102 6 0
I10 ITPOT'PAMME
9 KJIACC
Ne | HanmeHoBaHue pa3fenoB U TeM Komnnuectso yacos DJeKTpoHHBIE (HU(PPOBLIE)
n/m TIPOTPaMMEBI 00pazoBaTeIbHBIC PECYPCHI
Bcero| Kontponsnsie | IlpakTHueckue
paboTsI paboTsI
1 Uwucia v BBIYUCIICHUS. 9 BBEIUTE BBEIUTE [[Bubmuorexa IJOK
JlelicTBUTEIBHBIE YNCIIA 3HauCHUE 3HauCHUE https://m.edsoo.ru/7f419d08]]
2 | YpaBHeHus ¥ HEPABEHCTBA. 14 1 BBEJIUTE [[Bubaurorexa IJOK
YpaBHEHUS ¢ OHOHM NEepEeMEHHOM 3HAYEHUE https://m.edsoo.ru/7f419d08]]
3 | YpaBHeHUs U HEPABEHCTBA. 14 1 BBEIUTE [[bubnuorexa LIOK
Cucremsbl ypaBHEHUN 3HAYCHHUE https://m.edsoo.ru/7f419d08]]
4 | YpaBHEHHS M HEPABEHCTBA. 16 1 BBEIIUTE [[Bubmurorexa IJOK
HepaeHncta 3HAYCHUE https://m.edsoo.ru/7f419d08]]
5 | ®yskuuun 16 1 BBCJIUTE [[Bubnurorexa IIOK
3HaYEHUE https://m.edsoo.ru/7f419d08]]
6 | YwucaoBble MOCIIEI0BATEILHOCTH 15 1 BBEIUTE [[Bubmuorexa IJOK
3HaYEHUE https://m.edsoo.ru/7t419d08]]
7 |TloBropenue, 0600IIEHNE, 18 1 BBCJINTE [[Bubnuorexa ITOK
CUCTEeMaTH3alMs 3HAHU I 3HAYCHUE https://m.edsoo.ru/7f419d08]]
OBLIEE KOJIMYECTBO YACOB 1O | 102 6 0
ITPOT'PAMME

TEMATHYECKOE IIJIAHUPOBAHUE IO TEOMETPUM

7 KJIIACC

Ne

HaumenoBanue pa3aenoB u TeMm

KommuectBo yacos

OnexktpoHHBIE (TH(POBEIE)
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/o MIPOrpaMMBI Bcero| Konrponbnsie | Ilpaktuueckue 00pazoBaTesbHbIE PECYPCHI

paboTsI paboTsI

1 |TIpocTeiilme reoMeTpHUECKUE 14 BBEIIUTE BBEIUTE [[Bubmmoteka LIOK
(Gurypsl 1 uX cBoiicTBa. M3Meperne 3HAUYECHUE 3HAYEHUE https://m.edsoo.ru/7f415e2e]]
reOMETPHICCKHUX BEJIUYHH

2 | TpeyronbHUKH 22 1 BBEJIUTE [[Bubmurorexa [IOK

3HAaYEHUE https://m.edsoo.ru/7f415e2e]]

3 |TlapamnensHble OpsiMble, cymma yrios | 14 1 BBEIUTE [[bubanorexa LIOK
TPEyroJbHUKA 3HAYEHUE https://m.edsoo.ru/7f415e2¢e]]

4 |OkpyxHocTb u Kpyr. [eomerpuueckue | 14 1 BBEJIUTE [[Bubmroreka ITOK
MTOCTPOCHUS 3HAYEeHUE https://m.edsoo.ru/7f415e2¢e]]

5 |IloBTopenue, 0000IICHHE 3HAHUI 4 1 BBEIUTE [[bubmrorexa IJOK

3HAYECHUE https://m.edsoo.ru/7f415e2e]]

OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[MPOTPAMME

8 KJIACC

Ne HanmMenoBanue pasnenoB u TeM KonunyectBo uacos OnekTpoHHEIE (TU(POBEIC)

m/n TIPOTPaAMMBI 00pa3oBaTeIbHBIC PECYPCHI

Bcero| Kontpomnsnsie | [Ipaktuueckue
paboThI paboThI

1  |YeThlp€XyroabHUKH 12 1 BBEIIUTE [[Bubmuorexa ITOK

3Ha4YEeHUE https://m.edsoo.ru/7f417e18]]

2 |Teopema Paieca u Teopema o 15 1 BBEAUTE [[Bubaurorexa IIOK
MIPOTOPIIMOHABHBIX 0TPE3Kax, MO00HbIe 3HAUCHHUE https://m.edsoo.ru/7f417e18]]
TPEYrONILHUKH

3 |IInomans. HaxoxaeHue miomaaei 14 1 BBEAUTE [[Bubmrorexa [IOK
TPEYroJIbHUKOB U MHOTOYTOJILHBIX (DUTY. 3HAYCHHUE https://m.edsoo.ru/7f417e18]]
ITnomanu nogoOHbIX Guryp

4 | Teopema ITudaropa u Havana 10 1 BBEJIUTE [[Bubmunorexa ITOK
TPUTOHOMETPU I 3HAUEHHE https://m.edsoo.ru/7f417e18]]

5 | Yriasl B okpyxHOCTH. BricaHHbIe 1 13 1 BBEJIUTE [[Bubmuorexa ITOK
OIMCAHHBIE YETHIPEXYTOJbHUKH. 3HAYEHHE https://m.edsoo.ru/7f417e18]]
Kacarenbhbie k okpyxHOCTH. Kacanue
OKpPY>KHOCTEH

6 |IToBTOpenue, 0600IICHHE 3HAHUI 4 1 BBCJIUTE [[Bubmurorexa IIOK

3HAYEHUE https://m.edsoo.ru/7f417e18]]

OBUIEE KOJIMYECTBO YACOB T10 68 6 0

[NPOTPAMME

9 KJIACC

Ne HanmenoBanue pa3nenos u TeM KommuectBo yacos OnekTpoHHbIe (IUPPOBHIEC)

/o MPOrpaMMBbl 00pazoBarenbHbIE PECYPChI

Bceero| Kontposnbnsie | IIpaktuyeckue
paboTsI paboTsl

1 |Tpuronometpus. Teopemsl kocuHycoB | 16 1 BBEIIUTE [[Bubmuorexa IJOK
U CUHYCOB. Pelienue TpeyroibHUKOB 3HaYeHue https://m.edsoo.ru/7f41al2c]]

2  |TIpeoGpa3zoBanue moao0Hs. 10 1 BBEIIUTE [[Bubmrorexa IJOK
MeTtpudeckue COOTHOLICHUS B 3HAYECHUE https://m.edsoo.ru/7f41al2c]]
OKPY)KHOCTH

3 |Bekropsl 12 1 BBEJIUTE [[Bubmurorexa IJOK

3HAaYEHUE https://m.edsoo.ru/7f41al2c]]

4 | JlexapTOBBI KOOPAUHATHI HA 9 1 BBEAUTE [[Bubnuoreka IIOK

IUIOCKOCTH 3HAYCHHE https://m.edsoo.ru/7f41al2c]]
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5 |IIpaBunbHBIC MHOTOYTONBHUKH. J{inHa | 8 BBEJINTE BBEJIUTE [[Bubmuoreka IIOK
OKpPY>KHOCTH U TUIOIIATb KPyTa. 3HAYEHUE 3HAYEHUE https://m.edsoo.ru/7f41al2c]]
Brruucienue mionianei

6 | JIBWKEHUS IIOCKOCTH 6 BBEIUTE BBEIUTE [[Bubmmorexa LJOK

3HauEHUE 3HAuUEHUE https://m.edsoo.ru/7f41al2c]]

7 |IloBTOpenue, 0boOIICHHE, 7 2 BBEJIUTE [[Bubmmorexa LIOK
CUCTEeMaTH3alMs 3HAHU I 3HAYEHUE https://m.edsoo.ru/7f41al2c]]

OBLIEE KOJIMYECTBO YACOB I10 68 6 0

IMPOTPAMME

TEMATHYECKOE IIJIAHUPOBAHHME 110 BEPOSTHOCTHU U CTATUCTHUKE

7 KIIACC BEPOSITHOCTDb U CTATUCTUKA

Ne | HammeHoBaHMeE pa3/ieNnoB U KonuuectBo yacor OnekTpoHHbIe (IUPPOBHIE)
/1 TEM MPOrPaAMMBbI o0pazoBarebHbBIE PECYPChI
Bcero| Kontponbhbie [IpakTrueckue
paboThI paboOTHI
1 [IpencraBnenne gaHHBIX 7 BBEJIUTE 2 [[Bubmmorexa LJOK
3HAYECHUE https://m.edsoo.ru/7f415fdc]]
2 OnucaTenpHasi CTATUCTHKA 8 BBEIUTE 1 [[bubnnorexa LIOK
3HaYCHUE https://m.edsoo.ru/7f415fdc]]
3 CiyuaiiHas U3MEHYHBOCTb 6 BBEAUTE 1 [[bubnuorexa LIOK
3HauYEHUe https://m.edsoo.ru/7f415fdc]]
4 Beenenue B Teopuio rpados 4 BBEIIUTE BBenuTe 3HaueHue | [[bubmnorexa IJOK
3HAaYEeHUe https://m.edsoo.ru/7f415fdc]]
5 BepostHOCTh M wacToTa 4 BBEIUTE 1 [[Bubmmorexa LIOK
CITy4aitHOTO COOBITHS 3HAYEHHUE https://m.edsoo.ru/7f415fdc]]
6 O0600menue, cucrematusanus | 5 2 BBeauTe 3HaueHue | [[bubmuorexa [TOK
3HAHUMH https://m.edsoo.ru/7f415fdc]]

OBUIEE KOJIMYECTBO YACOB 34 2 5

110 ITPOTPAMME

8 KJIACC

Ne | HaumenoBaHue pa3ienoB u KonunyectBo yacos DneKTpoHHEIE (ITUPPOBHIE)
/' TE€M MPOrpaMMBbl Beero| KoHTposbHbIE TpakTHueckue 00pa3zoBaTenbHBIE PECYPCHI
paboTsl paboTsI

1 [ToBTOpEeHue Kypca 7 kiacca 4 BBEIUTE BBeAuTe 3HaYeHue | [[bubmmorexa [TOK

3Ha4YECHUE https://m.edsoo.ru/7f417b2]]

2 OmnwucarenbHast CTATUCTHKA. 4 BBEJIUTE BBeauTe 3HaueHue | [[bubmuorexa [JOK
PaccenBanne maHHBIX 3HauEHUE https://m.edsoo.ru/7f417th2]]

3 MHoxecTBa 4 BBEJIUTE BBeauTe 3HaueHue | [[bubmmorexa [JOK

3Ha4YEeHUE https://m.edsoo.ru/7f417b2]]
4 |BeposTHOCTB CIly4aiiHOTO 6 BBEUTE 1 [[bubnuorexa LIOK
COOBITHS 3HAYEHUE https://m.edsoo.ru/7f417th2]]

5 Beenenue B Teopuio rpados 4 BBEIUTE BBenuTe 3HaueHue | [[bubanorexa LIOK

3HaYCHUE https://m.edsoo.ru/7f417fb2]]

6 CiyuaiiHble COOBITHS 8 BBEJIUTE BBeauTe 3HaueHue | [[budauorexa [JOK

3HaYCHHE https://m.edsoo.ru/7f417h2]]

7 O06o001eHne, cucTeMaTH3aus 4 2 BBenuTe 3HaueHue | [[bubanoreka LIOK

3HAHU https://m.edsoo.ru/7f417th2]]
OBIIEE KOJIMYECTBO YACOB 34 2 1

10 ITPOTPAMME

9 KJIACC
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Ne | HammeHnoBaHue pazaenoB u KommuectBo gacos OnektpoHHbIe (1IH(POBLIE)
/o TEM MPOrPaMMBbI 00pazoBaTesbHbIE PECYPCHI
Bcero| Kontponbhsie IIpakTuyeckue
paboTsI paboTsl
1 IMoBTOpenue Kypca 8 Kiacca 4 BBEAUTE BBeauTe 3HaucHue | [[budnuorexka [JOK
3HAYCHUE https://m.edsoo.ru/7f41a302]]
2 DJeMeHThl KOMOUHATOPUKHI 4 BBEAUTE 1 [[bubnuorexa LIOK
3HAYCHUE https://m.edsoo.ru/7f41a302]]
3 I'eomeTprueckas BeposTHOCT | 4 BBEIIUTE BBeauTe 3HaucHue | [[budnunoreka [JOK
3HAYCHUE https://m.edsoo.ru/7f41a302]]
4 Ucnsrranus beprymmm 6 BBEAUTE 1 [[Bubnuoreka IIOK
3HAYCHHE https://m.edsoo.ru/7t41a302]]
5 CiydaiiHas Belnn4nHa 6 BBEJIUTE BBenuTe 3HaueHue | [[bubmmorexa LIOK
3HAYCHHE https://m.edsoo.ru/7f41a302]]
6 0O6001IeHe, KOHTPOIIb 10 1 BBeauTe 3HaueHue | [[bubmnorexa [JOK
https://m.edsoo.ru/7f41a302]]
OBLIEE KOJIMYECTBO YACOB 34 1 2

10 ITPOT'PAMME
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