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INOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma o yuebnomy kypcy "Anredpa" mis oOydaromuxcs 9 kinaccoB pazpaborana
Ha ocHoBe DenepalbHOIO TOCYJAPCTBEHHOTO 00Pa30BaTENLHOTO CTaHIApTa OCHOBHOTO OOIIEro
00pa3oBaHMs C Y4ETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBIBIIEMBIX K MaTEMAaTHYECKOMY
0o0pa3oBaHWIO, W TPAIUIMA POCCHHCKOTO 00pa30BaHUs, KOTOpbIE OOECHEUMBAIOT OBJIAJICHHE
KIIIOYEBBIMH ~ KOMIICTEHIIMSIMHA, COCTaBJISIOIIMMU OCHOBY JJISi HEMPEpPBIBHOTO 00pa3oBaHUS U
CaMOpa3BHUTHS, & TAKXKE IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO PAa3BUTHS
oOyuaromuxcs. B mporpamme yuTeHbl uued M nojoxeHus KoHIenuuu pa3BUTHS MaTEMaTUYECKOTO
oOpazoBanus B Poccuiickoii @eaeparnmm.

Pabouast mporpamMmma kypca «AnreOpa» pa3zpaboTaHa B COOTBETCTBUHU C pabodell mporpamMMmoi
BOCIIUTAHUSI IIKOJIBI ¥ IIPOTPaMMbI IPOPOPHEHTAIIMOHHOTO MHHUMYMa

OBIIASA XAPAKTEPUCTHKA YYEBHOT' O KYPCA

Anrebpa sBifeTCSs OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO oOOIIero oOpa3oBaHMs: OHA
obecrieynBaeT M3yYeHHE IPYTUX JIUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M TyMaHUTapHOTO
[UKIOB, €€ OCBOEHHE HEOOXOAMMO Ui TMPOJNOJDKEHHS oOpa3oBaHHs M B IOBCEJIHEBHOW KHU3HHU.
PasBurtne y 00ydaroniuxcsi HAy4dHBIX MPEICTABICHUH O MPOUCXOKICHUN M CYITHOCTH anreOpamdecKux
abcTpakiuii, crnoco0e OTpakeHUsT MATEeMAaTHUYECKON HAayKOHW SBIEHUH M MPOLECCOB B MPUPOIE U
00IIecTBe, pOJIM MaTEMAaTUYECKOTO MOJICTTMPOBAHNUS B HAYYHOM NO3HAHUHU U B IPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS W KAueCTB MBIILICHUS, HEOOXOMUMBIX JUIS aJanTalud B
coBpeMeHHOM 1 poBoM obIecTBe. M3ydenne anredOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOJI0aTh,
CpaBHMBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUIEHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JEHCTBHS W BBIBOJIBI, (OPMYIHUPOBATH YTBEPKIACHUS.
OcBoenue Kkypca anreOpbl oOecreuMBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHHUS OOYYarolIMXCs: OHH
UCTIONB3YIOT JEAYKTUBHBIE W HMHIYKTUBHBIC pAcCyXIEHHs, O000IEeHHe ¥ KOHKPETHU3AIHIO,
abctparupoBanue u aHanorutro. OOyueHue anrebpe mpeanoaraeT 3HAYUTENBHBI  00BEM
CaMOCTOSITENTLHOU JAEATENBHOCTH O0yYaroIIUXCs, TIOITOMY CaMOCTOSATENBHOE PEIICHHE 3aa4 SBISETCS
peanu3anuen eaTelbHOCTHOTO MPUHIIUIA 00yUeHusl.

B crpykType mporpammbl yueOHOTO Kypca «Anredpay Uisi OCHOBHOTO 0O0IIero oopa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJAEP)KATENbHO-METOJMUECKUe JUHUM: «Yucna u  BBIYHCICHUSAY,
«Anrebpanueckue BHIpRXEHU», «Y paBHEHUS W HepaBeHCTBay, «DyHKuun», «lIpencraBnenne naHHbIX
U ONMCaTeNIbHAs CTaTHCTUKA», «BeposTHOCTBY, «DJIeMEeHThl KOMOUHATOPUKKN», «BBenenue B Teopuio
rpadoB». Kaxnas u3 3THX comepKaTeIbHO-METOAMYECKUX JIMHUN pa3BUBACTCS HA MPOTSDKEHUH JBYX
JIeT U3y4eHHs Kypca, B3aMMOJEHCTBYS C JAPYTUMH €ro JUHHUAMU. B Xone m3ydeHus ydueOHOro kypca
00yJaroImuMCs IPUXOIUTCS JJOTHYECKH PacCyKIaTh, UCIIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK.
B cBs3u ¢ 3TUM B mporpaMmy ydeOHOro kypca «AireOpa» BKIIOUYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYECKOTo OOpa30BaHHS M CIIOCOOCTBYIOIIHE
OBJIAJICHUIO O0YYaroIMMHCSI OCHOB YHUBEPCAJIBHOIO MareMaTuyeckoro sizbika. CojepikaTelbHOM U
CTPYKTYPHOM OCOOCHHOCTHIO yUeOHOTO Kypca «Anredpay sIBISETCS €ro MHTETPUPOBAHHBINA XapakTep.

Conepxxanue JdMHUU «YWCIa U BBIYMCICHUS» CIYXHUT OCHOBOW Il JaJbHEWIIETr0 W3y4eHHs
MaTEeMaTHKH, CHOCOOCTBYET PAa3BUTHUIO Yy OOY4YaIOIIMXCS JOTMYECKOrO MBIIIEHUS, (OPMUPOBAHUIO
YMEHHUS T0JIb30BaThCS aJITOPUTMAMHU, a TaKXkKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIMMBIX
IUTs TIOBCETHEBHOW JKM3HM. Pa3BUTHE TOHATHS O YHCJE HAa YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
CBSI3aHO C DALMOHAIBHBIMM M HUPpAIMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM MPEJICTABICHUNA O
JICWCTBUTEILHOM 4YHCIie. 3aBEpUICHWE OCBOCHHS YMCIOBOW JMHHHM OTHECEHO K CpEeIHEMY OOImemMy
00pa30BaHMHIO.

Copepxanue AByX anreOpandeckux JIMHUN — «AyreOpandeckue BhIpaXEHUs» U «YPaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOydYaIOUIMXCS MaTeMaTH4YeCKOro ammapaTta,
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HE0OXOIUMOTO JJIsl PEIICHHUs 3a/1a4 MAaTEMATHKHU, CMEKHBIX MPEAMETOB U MPAKTUKO-OPUECHTUPOBAHHBIX
3amady. Ha ypoBHE OCHOBHOTO 00mero oOpa3oBaHUs y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT
paIMOHATBHBIX BBIPAKCHHUA. ANTeOpa IEMOHCTPUPYET 3HAYCHHE MATEMaTUKH KaK s3bIKa JUIS
MOCTPOCHHSI MaTEMAaTHYECKHX MOJICIICH, OIMCAHMs MPOIECCOB U SIBJICHUW peajbHOro Mupa. B 3amaun
oOyueHusi anreOpe BXOAAT TaKXKe JallbHEHIEe pPa3BUTHE aJITOPUTMUYCCKOTO  MBINUICHHS,
HEOOXOJMMOTO, B YaCTHOCTH, JUISI OCBOCHHS Kypca HWH(GOPMATUKU, W OBJIAJCHUE HABBIKAMU
JNeNyKTUBHBIX paccyxkneHuid. IIpeoOpa3oBaHre CHUMBOJBHBIX (OpPM CHOCOOCTBYET Ppa3BUTHIO
BOOOpaKEeHUSsI, CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTBY.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Copepxanne (QyHKIMOHATBHO-TPAQUUECKON JIMHUU HAILIEJICHO Ha IOJIy4YeHHE OOY4YarolUMUCS
3HAHUW O (PYHKIMAX KaK BaKHEHIICH MaTeMaTHYeCKOH MOJENH JUIsi OMHCAHHS U HWCCIICIOBAHUS
pa3HoO0pa3HBIX MPOILIECCOB U SABJIIEHUH B mpupoje u obuiectBe. M3ydyeHue martepuana crnocoOCTByeT
Pa3BUTHUIO y OOYYAIOIIMXCS YMEHHUS HWCIONB30BATh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA SI3bIKA
MaTEMaTHUKd — CIIOBECHbIe, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaL B (QopMHpoOBaHUE
MIPEACTABJICHUI O POJIM MAaTEMAaTUKH B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMU NMPUHIMIAMH cOOpa, aHanu3a W IMPEACTaBICHUS
JaHHBIX W3 Pa3jMYHBIX Ccdep KU3HU OO0IIecTBA M TOCyAapcTBa MpUOOMIaeT OOydJaromuxcs K
OOIIIECTBEHHBIM HHTepecaM. l3yueHne OCHOB KOMOMHATOPHKM pPa3BUBAET HABBIKU OpraHU3aluU
nepebopa U MmoAc4Y€Ta Ynciia BAPHAHTOB, B TOM YMCIIE B MPHUKIIAJAHBIX 33a4aX. 3HAKOMCTBO C OCHOBaMH
Teopun rpadoB co3gaéT MaTeMaTHuecKuil (GpyHAaMeHT uisi (OPMUPOBAHUS KOMIETEHIMA B 00JIacTH
WH()OPMATUKH W MUPPOBBIX TEXHOJOTHH. [IpW M3Yy4eHWHM CTATUCTHKH H BEPOSTHOCTH 00OTANIAIOTCS
mpeJcTaBiIeHus] OOydYaloImMXCsl O COBPEMEHHOM KapTHMHE MHUpa M METOJaX €ro HCCieI0BaHus,
dbopMupyeTcsi TTOHUMaHUE POJIM CTATHCTUKH KAaK HMCTOYHHUKA COIMAIBHO 3HAYUMOW WHQPOpPMAIUU H
3aKJ1a/1bIBAFOTCS. OCHOBBI BEPOSITHOCTHOT'O MBILUICHHUS.

Conepxxanne nunHuu «lIpencraBiieHne JaHHBIX U ONMUCATENbHAS CTATUCTHUKA» CIIYKHUT OCHOBOM
s GOpMHUPOBAHUSI HABBIKOB pabOTHI ¢ MHpOpMAIUEil: OT YTeHHs M MHTEpHpeTanuu uHbopMaiuu,
Mpe/ICTaBJIeHHOM B Tabiulax, Ha auarpamMmax M rpaduxax, 10 cOopa, MpPEACTAaBICHUS W aHaIHU3a
JaHHBIX C MCIOJb30BAHMEM CTAaTHCTUYECKUX XapaKTEPUCTUK CpeIHUX U paccenBaHus. Paboras c
JTAHHBIMH, OOydYalolluecs yd4arcsli CUMTBIBAaTh W HWHTEPIPETUPOBATh JIaHHBIC, BBIJIBUTATH,
apryMEHTUPOBAaTb W KPUTUKOBAaTh MPOCTEHUIINE THUMOTE3bl, pa3MBIIUIATh Hang (axTopamu,
BBI3BIBAIOIIMMHU U3MEHUYUBOCTD, U OIICHUBATh UX BIUSHUE HA PacCCMaTPUBAEMBbIC BEJIMUUHBI U TIPOLIECCHI.

NHTynTHBHOE NpEACTaBICHUE O CIy4YalHOH M3MEHYMBOCTH, UCCIEIOBAHHE 3aKOHOMEPHOCTEN U
TEHJCHUM CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM Ui WM3YYECHHUS TEOPHM BEPOSITHOCTEW. bombiioe
3HAQUYEHHE MMEIOT MPAKTUUYECKHE 3a/JaHMs, B YACTHOCTH ONBITHI C KJIACCUYECKHMMH BEPOSTHOCTHBIMH
MOJEIISIMHU.

[ToHsTHE BEpOSTHOCTH BBOAUTCS KaK Mepa MpaBaononodus ciaydaitHoro coobrtus. [Ipu nzyuenuun
y4eOHOT0 Kypca 00ydJaroIIrecs: 3HAKOMSTCSL ¢ MPOCTEHIIMMHU METOaMH BBIYHMCIICHUS BEPOATHOCTEH B
CIIy4allHbIX SKCIEPUMEHTaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMM HCXOJAMH, BEPOSTHOCTHBIMU
3aKOHAaMH, TO3BOJISIONIMMU CTaBUTh W pelIaTh Oojee CIOXKHBIE 3amaur. B y4eOHbIN Kypc BXOMST
HavyaJbHbIC MPEACTABICHUS O CIYYalHBIX BEIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYUIECTBIISETCS 3HAKOMCTBO OOYYAlOIIMXCS C MHOXECTBaAMH U
OCHOBHBIMH OII€pallMSIMHU HaJ MHOXKECTBaAaMH, pacCMaTpUBAIOTCA MPUMEPHI IPUMEHEHUS I pelIeHUs
3a/1a4, a TAK)KE UCTOJIb30BaHUS B IPYTUX MATEMAaTHUECKUX Kypcax M YI4EOHBIX TTPEeIMETaXx.

CornacHo ydeOHOMY TUTaHy B 8—9 Kjaccax u3ydaeTcsi yueOHBI Kypc «Anredpa», KOTOpBIH
BKJIIOYAET CJIENYIOUIMEe OCHOBHBIE pa3fielibl colepikaHus: «Uucia U BbIUKCICHUS», «ANredpandyeckue
BBIpOXKEHUS», «YpaBHEHUsI U HepaBeHCTBa», «DyHkiuuy», «lIpeacraBieHne NaHHBIX U omHcaTelIbHAs
CTaTUCTUKA», «BepoaTHOCThY, «DJIeMEeHThl KOMOMHATOPUKNY, «BBeneHue B Teopuio rpagoy.



MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne yue6HOrO Kypca «Anredpa» orBoautcs B 8 kinacce — 136 gaca (3+1 waca B Henemnto
JUIA BKJIIOYEHHS B HErO BEPOSTHOCTHO - CTATHCTHYECKOrO cojecpkanus), B 9 kimacce — 136 waca (3+1
Yaca B HEJIEJIIO JIJIsl BKIIIOYEHHSI B HErO BEPOSITHOCTHO - CTATUCTUYECKOTO COICPIKAHMUSA).



COJAEPKAHUE OBYYEHUA
8 KUIACC

Yuciia ¥ BBIYHMCICHHSA

KBanparubiii kopenb u3 uucna. lloHarue 06 wuppaunoHanbHOM uwucie. JlecaTudyHble
npuOJIMKEHUST UPPALMOHANBHBIX unces. CBoicTBa apupMETHIECKHX KBaJPaTHBIX KOPHEH M UX
NPUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHUNW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qucia.

Crenens C 1esIbIM NTOKa3areseM U e€ cBoicTBa. CTaHaapTHas 3alUCh YHUCIIA.

AuredpanyecKkue BbIpaskeHUs

KBaapatHblil TpEXUiIeH, pa3i0oKeHHe KBaAPaTHOTO TPEXUJICHA Ha MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHue,
BbIUMTAHUE, YMHOXKEHHE, AeNieHUue ajaredpandyeckux apoOeil. PanuoHanbHble BBIPRXKEHUS U UX
peoOpazoBaHueE.

YpaBHeHUs] M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBaapaTHbIM. [Ipocteitmue npoGHO-
palUOHAJIbHbIE YPABHEHUS.

['padmyeckas MHTEepIpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IIepeMEHHBIMHU. lIpuMepbl pemeHus CUcTeM HENMHEHMHBIX YPAaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CrIocoOoM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JIMHENUHBIX HEPABEHCTB C OJHOUN MEPEMEHHOM.

DOyHKIUUHA

[Tonstre Gpynkuunu. OGMacTh ONpPEEICHNUs U MHOXKECTBO 3HaueHU (yHKuu. CrnocoObl
3aaHus QyHKIUH.

I'papux Qynxmuu. UYtenue cBoicTB (yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GyHKIMHI, OTpa)karoluX peaabHble MTPOLECCHI.

OyHKIMY, ONHMCHIBAIOIINE NPSAMYI0 M OOpaTHYIO NMPOIMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemenue ypaBHeHHi i CHCTEM
YpaBHEHUM.

[IpencraBnenne AaHHBIX B BUJE TaOIHI], AUarpamMm, rpadukoB. 3amojHEHUE TaOJuIl,
YTeHHE U MOCTPOCHHUE AUArpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYTOBbIX). UTeHHe rpadukoB
peasibHBIX TporeccoB. M3Bieuenne mHpopManuu HU3 AUarpaMM M TaOIuL, UCIOJIb30BaHUE U
MHTEpIpEeTalys JaHHbIX.

OrnucarenpHas CTaTUCTHUKA: CpellHee apudMeTnueckoe, MeauaHa, pa3Max, HaubosbIee 1
HauMeHbIIIee 3HaYeHUs Ha0opa YHCIOBBIX NaHHBIX. [I[puMeps! cinydaifHONH N3MEHYHBOCTH.

CrnyyaliHbli SKCTIEpUMEHT (OMBIT) U cllydaiiHoe coObiTHe. BepostHocTh 1 yactoTta. Poib
MAaJIOBEPOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B NpHpojie U B obuiecTBe. MoHeTa U
urpajibHasi KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, Bepimnna, pedbpo. Crenens BepminHbl. Yucno pédep U cyMMapHas CTENIeHb BEpIIKH.
[IpencraBnenne o cBsizHocTu rpada. llemn m muknsl. [lytu B rpadax. O6xon rpada (ditnepon
nyth). [Ipencrasnenne o6 opueHTUpOBaHHOM rpade. Pemenne 3agayu ¢ moMoIpto rpagos.

MHOXeCTBO, 3JIEMEHT MHOXKECTBa, MOJIMHOKecTBO. Ormepanuu HaJl MHOXKECTBAMU:
oObeMHeHne, ImepecedyeHue, jgonoigHeHune. CBoMCTBa omepauuii  HaJg  MHOXECTBAMHU:
MEPEMECTUTENIbHOE, COuYeTaTeNIbHOe, paclpelelauTeNbHoe, BKIOueHus. lcnonb3oBaHue
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rpaduuecKoro mpeCTaBICHUsT MHOKECTB JJIsl ONMKUCAHUsl PEATbHBIX MPOIECCOB U SBICHUM, TPH
pelIeHny 3a1a4.

N3mepenune paccerBaHUs AaHHBIX. JlUcnepcuss M CTaHJAPTHOE OTKJIOHEHHME YHMCIIOBBIX
HabopoB. JluarpaMma paccenuBaHHUs.

DneMeHTapHble COOBITHS clydaiiHoro ombita. CiydaiiHele coObITHS. BepostHocTH
coObITui. ONBITBI C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSAMU. CiydalHBINH BBIOOD.
CBsi3b MEXIy MaJOBEPOSITHBIMU M TPAKTHYECKH JOCTOBEPHBIMH COOBITHSIMH B TIPHUPOJIE,
0011IeCTBE U HAayKe.

JepeBo. CBoiicTBa 1€peBbEB: €AMHCTBEHHOCTD ITyTH, CYIIIECTBOBAHNUE BUCSYEH BEPILUHBI,
CBS3b MEX]y 4YMUCIOM BepMH U yucioMm pé&dep. [lpaBuino ymuHoxenus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[IporuBononoxxkupie coObITHA. [uarpamma Oitepa. OObequHEHHE U IEpeCcEeUCHUE
coObiTuii. HecoBmecTHble coObiTHa. @opMyna CIIOKEHUS  BEpPOSTHOCTEH.  YcCIOBHas
BepoATHOCTb. [IpaBuno ymuoxenus. HesaBucumbie coObiTus. [IpencraBieHue skcnepumMeHTa B
BHJIE JepeBa. PelieHne 3a1a4 Ha HaXOXKJICHUE BEPOSITHOCTEN C MOMOLIBIO JIEpEBA CIYYAHOTO
SKCIIEpUMEHTA, AUarpamm Jdilepa.

9 KJIACC

Yuciia 1 BIYUCICHUSA

PanyonaneHble 4yKcia, UppalMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECITUYHbIC
npodu. MHOXKECTBO JICHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE YHCIIa Kak OECKOHEYHBIE
JecaTu4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCEN, apU(MeTHUecKue ACUCTBUS C ACHCTBUTEIbHBIMU
YUCIIAMH.

Pa3zMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHpPA, AJUTEIBHOCTh IPOLECCOB B OKPYXKAIOIIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue yuces.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHus! M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIAIIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pernieHus ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3oKEHUEM Ha MHOKUTEIIN.

Pemenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBBIX 3a71a4
areOpanyeckuM METOOM.

VYpaBHeHHe ¢ OByMs MEpPEeMEHHBIMU U ero rpaduk. Pemienue cucreM AByX JMHEWHBIX
YpaBHEHUN C IByMs II€pEMEHHBIMU. PellleHue cHUCTeM IBYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoH creneHu. ['paduueckas MHTEpOpeTanus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBanpartHble HepaBeHcTBa. ['padumueckas MHTEpIpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBagparnunas ¢ynkous, e€ rpaguk u cBoictBa. [lapabona, KOOpAWMHATHI BEPUIUHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.
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I'paduku pyskmmit: y =kx, y=kx + b, y =k/x, y=x3, y=Vx, y = [X| , & ux cBoiicTpa.

YucaoBble MOCIEI0BATEILHOCTH H IPOrPeCcCUH

[TonsiTe 4MCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmyroi u popMyIoi N-To YIeHa.

Apudmernueckass W reomeTpuueckas — mporpeccud.  DPopmynbl  N-TO  4ieHa
apu(MeTHUECKONH U reOMETPUYECKON MPOrPECCHil, CyMMBI IEPBBIX N YWIEHOB.

N300pakeHre 4WIEHOB apu(METHUECKOW M TEeOMETPUYECKOM MPOrpeccuid TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIECHTHI.

[IpencraBienue JaHHBIX B BUAE TaONUll, AUarpamm, rpaukoB, UHTEPHpPETAIUs JaHHBIX.
Urenue u noctpoeHue Taldiull, AuarpamMm, TpaguKoB MO PeaabHBIM TaHHBIM.

[TepectanoBku u Qakropuasn. Coderanuss U 4ucio coderanuit. TpeyroapHuk [lackans.
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKH.

['eomeTpuueckas BeposiTHOCTh. CiydaliHbIA BBIOOpP TOUKHM M3 (PUIYphl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 Iyr'd OKPY>KHOCTH.

Hcnbrtanue. Ycnex u Heygada. Cepust uCnibITaHU# A0 nepBoro ycnexa. Cepust ucnbITaHU
bepnysmiu. BepostHocTr coObITHII B cepuu ucnibiTaHui bepHyiuiu.

CnydaiiHasi BeJIMUYMHA M paclpelesieHue BEpOATHOCTEH. MaremaTudeckoe OKHMJIaHHE U
mucnepeus. [Ipumepsl MareMaTH4ecKoro OXHUAAHUS KaK TEOPETUYECKOIO CPEIHEro 3HaueHUus
BEJIMYMHBI. MaTeMaTuyeckoe OKugaHue U JUCHEPCHs] CITy4YaliHON BEIMYHUHBI «YUCIO YCIIEXOB B
CepHUH UCHBITAHUM bepHym».

[TonsiTue o 3akoHe OonblINX uKces. M3MepeHne BepoATHOCTEH C MOMOIIbI0 YacToT. Poib
Y 3HAYCHHE 3aKOHA OOJIBIIINX YHCEN B MPUPOC U OOIICCTBE.
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INIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MpOrpaMMbl y4eOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HHTEpeca K TMPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUEHUEM K JOCTH)KCHHSIM POCCHMCKHX MATEMATHKOB U POCCUHCKON
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKAX U MPUKIIAIHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIIEHUH, MPOLIEYp TPaKIaHCKOTO 0o0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUUN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE Y4YacTHE B PELICHUH NPAKTUYECKUX 3a/lady MaTeMaTUYECKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJIs YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H IIOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPUU OOpa3oBaHHS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/a4, PEIICHUM, PACCYKICHUN, YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(depbl 4YeloBEYECKON MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnUTaHMe, (opMHupoBaHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HHU (30pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryinspHas Qu3uyeckas aKTHMBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedrexcuu,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ IpaBa JIpyroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTHYECKUX 3HAHWM IS pelIeHUs 3ajad B 001acTh
COXPAHHOCTH OKPYXKAIOIIeH cpeabl, MIAHUPOBAHUS MOCTYNKOB MU OLIEHKH HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JieM U yTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUSAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEOMNPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUYECKYIO JEeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX



9

Jrofiel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETCHIIUU U3
OIbITA IPYTHX;

HE00X0MMOCTBIO B ()OPMHPOBAHUN HOBBIX 3HAHHI, B TOM 4Hcie (popMyTupoBaTh UICH,
HOHATHS, TMIIOTE3bl 00 00OBEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMBIE PELICHUS U
neicTBus, GopMyJIMpoOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTUYECKUX OOBEKTOB, MOHSATUH,
OTHOIICHUNA MEXIy TOHITHIMH, (OPMYIUPOBATH OINPEACICHUS TIOHATHH, YyCTaHABIMBATH
CYIIECTBEHHBIA MPU3HAK KiIacCU(PHUKAIIUN, OCHOBAHUS JUIsl 0000IIEHUSI U CPABHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpPMYIUPOBaTH U MNPEOOpPa3OBBIBATH CYXKACHUSA: YTBEPAUTENbHBIE U
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBJISITH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOpEYHsI B (haKTax, NaHHBIX,
HAOJIIOJICHUSAX U YTBEP)KIACHMSX, MpeAsiaraTb KPUTEPUU JJISl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHNL;

JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3dbuparh 10Ka3aTeabCTBA MATEeMATHMUYECKUX YTBEPKACHUN (MPSAMbIE M OT MPOTHUBHOIO),
OPOBOJIUTH  CaMOCTOSITETIHbHO  HECIIOKHBIE  JIOKAa3aTelbCTBA  MAaTEMaTHYECKUX  (PaKToOB,
BBICTpAaUBaTh AapryMEHTAallMl0, TMPHUBOJUTH TPUMEPhl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
CcOOCTBEHHBIE PacCyX/ICHHUS;

BbIOHMpaTh Ccrmoco0 pelieHuss yueOHOW 3a/adyd (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HanboIee MOAXOSAIINN C YIETOM CaMOCTOSITENILHO BBIJIENIEHHBIX KPUTEPUEB).
ba3oBble uccienoBareibckue 1eiCTBUSA:

HCIIONIb30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT TMO3HAHUA, (HOPMYIUPOBATH
BONPOCHI, GUKCUPYIOIIKE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTENIbHO YCTaHABINBAThH HCKOMOE
U JIaHHO€, (POPMHUPOBAThH TMIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOAUTH MO CAMOCTOSITEIHHO COCTABICHHOMY IUIaHY HECIOKHBIM IKCIEPUMEHT, HEOOJbIIOe
UCCIIEIOBAaHME TI0 YCTAHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro oO0BEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEX]Ty COOO0M;

CaMOCTOSITENIbHO (QOopMyIUpOBaTh O0OOIIEHUS M BBIBOABI MO pe3ydbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJNYYEHHBIX PE3ylbTaTOB, BHIBOJOB U
00001IeHNI];

MPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMAINH, JAaHHBIX, HEOOXOAMMBIX IS
pelleHus 3aauu;

BBIOHpaTh, AHATM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMALIHIO PA3ITUYHBIX
BUJIOB U (hOPM TMpeICTaBICHMUS;
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BBIOUpaTh (OpMy TpeICTaBICHHUS WHPOPMAIMM U WUTIOCTPUPOBATH pEIIaeMble 3aJadu
CXeMaMH, AuarpaMMaMu, HHOW rpauKoi U X KOMOWHAIIMSIMH,

OLICHUBATh HAAE&KHOCT, HMHGOPMALMU MO0 KPUTEPHUSAM, NPEUIOKEHHBIM yYUTENIEM HWIIU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENIHLHO.

KoMMyHuKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE eliCTBHUS:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U LIETSIMU OOLLEHUS,
SCHO, TOYHO, I'PAMOTHO BBIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHUCbMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS 110 X0y PEIICHUs 3a]]aui, KOMMEHTHUPOBATh MOJTYICHHBIN Pe3ysIbTar;

B xole oOCyXIeHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYKIAeMOW TeMbl, MpPOOJIeMbl,
perraemMoii 3ajauu, BbICKA3bIBAaTh WJICH, HAICJICHHBIC HA MOMCK PEIICHHs, COMOCTAaBJISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3iMyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

IPEJCTaBIATh Pe3yibTaThl pPELICHUS 3aJauyd, SKCIEPUMEHTa, HWCCIIEeOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpEe3eHTAluu U
0COOEHHOCTEHN ayAuTOpUY;

MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAMBUAYalIbHOW pabOTHI MpHU
pelieHnr y4eOHbIX MaTeMaTHUeCKUX 3a71ay;

MPUHUMATH 1EJIb COBMECTHOM JICATEIHHOCTH, INITAHUPOBATh OPTAHU3AIMIO COBMECTHON PabOTHI,
pacripeenaTh BUIbI padOT, JOrOBapHBAThCSA, OOCYXKIaTh IMPOIECC W pe3yibTaT paboThI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax padboTel (0OCYKICHHS, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI M JIPYTHE), BBIMOJTHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOM JECHCTBUS C
IPYTMMH 4YI€HaMHd KOMAaHJbI, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMUNA MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJISTh IUIAH, AJTOPUTM peIlleHus 3ajaud (WIM €ro 4acTh), BbIOUPATh
croco® pelmieHUuss C Y4€TOM HMEIOIIUXCS PECYypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOWM MH()OPMAIIHH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BIIAJIETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIsI TMpoIecca W pe3yibTara perieHus
MaTeMaTHYeCKOM 3aa49H;

NpeIBUIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh TMpPU pEIICHWU 3a7aud, BHOCHUTH
KOPPEKTHBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH TIIOCTABIIEHHONW 1€ H  YCJIOBHSIM,
OOBSACHATH MPUYMHBI JTOCTHKCHHSI VJTH HEJTOCTHKCHHUS 1EJIH, HAXOUTh OIMIUOKY, 1aBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHmy oOyueHus B 8 KJjacce oOyd4aromuiicss MOJIYYUT CIEAYIONIME MpeIMETHBIC
pEe3yJbTAThI:

Yuciaa 1 BLIYMCIEHUS

Hcnonp30BaTh HaudaldbHbIE NPEACTABICHHS O MHOXECTBE JIEUCTBUTENIBHBIX YHCEN IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pakaTh EHCTBUTENBHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOTO0 KBAJIPATHOTO KOPHS, HAXOIUTh KBaJApaTHBIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAIBKYJISITOP, BHITIOIHATH MPEe0Opa30BaHUs BEIPAKECHHM,
CoZEpKAIMX KBAIPpAaTHbIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEM.
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Hcnonb3oBare 3amucu OONBIIMX W MaJbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOei u
creneHel yucna 10.

AulredpanyecKkue BbIpasKeHUs1

[IpyuMeHsSTh TOHSATHE CTENEHH C IeJIbIM I0Ka3aTelieM, BBIIOJIHATh IPeoOpa3oBaHUs
BBIPAXEHUM, COIEPIKALIUX CTEIIEHU C LIEIbIM II0KA3aTENIEM.

BBINOTHATE TOXKIECTBEHHBIE IPEOOpa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HAa OCHOBE
NpaBuiI JSHCTBUN HAJl MHOTOUWICHAMH M alreOpandecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensTs npeoOpa3oBaHUS BBIPAKEHUH IS pEUICHUs pa3IMyHbIX 33434 M3
MaTeMaTHKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM MPAKTHKU.

YpaBHeHUsI 1 HEPABEHCTBA

Pemarp nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U PallMOHAJIbHBIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHHH C IBYMsI IE€PEMEHHBIMU.

[TpoBoauTh MpocTeiilnne uccae0BaHNus YPaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
OpUMEHEHHEM TpadUUecKuX TMpEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHE WU
CUCTEMa YpaBHEHMI peIlIeHusl, €CIIi UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauth OT ciOBeCHOHW (GOPMYIMPOBKH 3afaddl K e€ anreOpamdeckoil MOIETH C
MOMOIIbIO COCTABIICHUS YPaBHEHMSI WJIM CHCTEMbl ypaBHEHHWIl, HWHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]a4M TOITYYECHHBIN pPe3ylIbTaT.

[IprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OIICHKH, PellIaTh JTWHEHHbIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW M HMX CHCTEMBI, JaBaTh TIpa(UYECKyl0 WILTIOCTPAIIUIO
MHO>KECTBa pelICHII HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonnmate ¥  HWCHONB30BaTh (YHKIUOHATNBHBIE TMOHATHS W S3BIK  (TEPMUHBL,
CHUMBOJIMUYECKHE 0003HAYEHUS), ONPENeNATh 3HA4eHHWE (QYHKIUU IO 3HAYEHUIO apryMeHTa,
OTpeeNATh CBOICTBa (PyHKIMHU 110 €€ rpaduKy.

CrpouTsb rpaduku dJIeMEHTAPHBIX (GYHKINN BUIA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBOH (YHKIUHU 1O €&
rpaduxky.

N3BnekaTb M mpeoOpa3oBbIBaTh HMH(OpMAIUIO, TPEICTaBIEHHYI0 B BHJE TaOuL,
IarpaMm, rpauKoB, IPEICTABISATE JaHHBIC B BHJIE TAOJIUII, TUarpaMM, rpadukos.

OnuceIBaTh JaHHbBIE C TOMOIIbIO CTATUCTUYECKUX TOKa3aTeNnel: CpeJHUX 3HAaUeHUH 1 Mep
paccenBaHus (pa3Max, TUCHIEPCUsl U CTaHJIaPTHOE OTKIJIOHEHHUE).

HaxoauTh 4YacTOTHl YHUCIOBBIX 3HAYEHWH M YacTOTHl COOBITUH, B TOM 4YHCIE IO
pe3yabpTaTaM U3MEPEeHU U HaOII0ICHUH.

HaxoauTh BEpOSTHOCTH CIy4YailHBIX COOBITMII B  OMbBITAX, 3Has BEPOSTHOCTU
DIIEMEHTAPHBIX COOBITHH, B TOM YHCJIE€ B ONBITAaX C PABHOBO3MOXXHBIMH 3JIEMEHTapHBIMHU
COOBITHSIMH.

Hcnonp3oBaTh rpaduyeckue MOJENH: JIEPEBO CIYYalHOTO SKCIIEPUMEHTA, JUarpammbl
Diinepa, 4nuciaoBas mnpsmasi.

OnepupoBaTh TOHSATHSIMH: MHOXXECTBO, ITOJMHOKECTBO, BBHIMOJHATH OIEpAIMA HaJ
MHOXECTBaMU: O0bEMHEHHUE, MepeceueHue, IOMOTHEHHE, MePEUUCIIATh 3JIEMEHThl MHOXECTB,
PUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTe Tpauyueckoe MpeACTaBICHHE MHOXECTB M CBA3CH MEXIy HUMH IS
OIMCAHMsI TIPOIIECCOB W SIBIICHHW, B TOM YHCIIE TIPU PEIICHHH 3a1a4 W3 JAPYTHX y4eOHBIX
IPEMETOB U KYPCOB.

K xoniy oOydenus B 9 kJjacce OOYYArOMIMICS TMONMYYUT CIEAYIOMIHUE TMPEIMETHBIE
pe3yJbTaThI:

Yucsia v BbIYUCICHUSA

CpaBHUBATH U YIOPSAIOYNBATH PAIMOHAIBHBIE H UPPALIMOHALHBIE YUCIIA.
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Bomonuare apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YHCIAMHU, COYETasi yCTHBIC U
MMCbMEHHBIC IPUEMBI, BBITIOJIHATH BEIYUCICHUS ¢ UPPAL[MOHAIBHBIMU YHCIAMH.

HaxoauTh 3HaueHUs CTENEHEN € IENIBIMU [10Ka3aTeNsIMU U KOPHEH, BBIYUCIATh 3HAYCHUS
YHCJIOBBIX BBIPAXKCHUM.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUIKY peE3yjbTaTa BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPa)KCHUU.

YpaBHeHusI U HePaBEeHCTBA

Pemare nuHEWHBIE W KBagpaTHBIC YPAaBHEHUS, YPABHECHMs, CBONAIIMECS K HHM,
npocTelime ApoOHO-PAMOHAIBHBIE YPaBHEHHUSI.

Pemars cuctemsl IBYX JIMHEHHBIX YPABHEHHMH C JBYMsI IIEPEMEHHBIMH U CHCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJISAETCS JIMHEUHBIM.

Pemate TekcToBblE 3amaun anreOpandyeckuM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

ITpoBoaMTH pOCTEHIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C
OpUMEHEHHEM TpadUUecKuX TMpEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIBKO, M IIpoyee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, H300pa)kaTb pEUICHHE
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3aIIMCBHIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucreMpl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJJpaTHOE HEPaBEHCTBO, M300pakaTh pEIIEHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPAMOI,
3alMChIBaTh PEUIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3IMYHBIX 3a7ad.

DOyHKUUHA

PacniozHaBaTh (pyHKIMM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHIOJIOKEHHUE HA
KOOPJMHATHOM TIocKOCTH TpadukoB Gpynkuumii Buga: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
¢,y =x3, y =1x, y = |X|, B 3aBHCHMOCTH OT 3HAUYeHHi1 KO>DDUIHEHTOB, OMUCHIBATH CBOACTBA
(GyHKIMIA.

Crpouth M M300pakaTh CXEMAaTHYECKU TpaUKU KBAJPATUUHBIX (DYHKIMH, ONMUCHIBATH
CBOICTBa KBaJipaTUUHbIX (PYHKUUHI 1O UX rpauKam.

Pacno3HaBath  KBajgpatuuHyro ¢QyHKIMIO 10  (Gopmysae, TNPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOM )XKU3HH, PU3UKH, TEOMETPUH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPUUYECKYIO NMPOTPECCUM NPHU Pa3HBIX criocodax
3a/1aHusl.

BbINONMHATE BBIUKCIEHUS C UCHOJIB30BaHHWEM (OPMYJ N-TO WIEHAa apUPMETHUECKON U
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM IMJIOCKOCTH.

Pemarp 3amaun, cBA3aHHBIE C YMCIOBBIMU IIOCIIEOBATEIBHOCTSAMH, B TOM UYHUCJIE 3aJa4d
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, ITU(POBBIX TEXHOJIOTHMN).

W3BnekaTb W MpeoOpa3oBbIBaTh HHGOPMALNIO, TPEACTABICHHYIO B  Pa3IMYHBIX
UCTOYHUKAX B BUJE TaOnMll, auarpamm, rpa@ukoB, MPEJCTAaBIATh JaHHbIE B BHJE TaOIuL,
JrarpaMmm, rpa@ukoB.

Pemarp 3amaun opraHM30BaHHBIM IEPEOOPOM BApUAHTOB, a TAKXKE C HCIOJIb30BaHUEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTUKHU JJIi MAaCCUBOB YMCIIOBBIX JAHHBIX, B TOM
quCJIe CPEAHUE 3HAUEHUSI U MEPBI paCCEUBaHUS.

HaxoauTb 4acTOThl 3HaYEHHUI U 4aCTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YACh pPe3ylbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUIA.
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Haxoaute BEpOSTHOCTH CIy4alHBIX COOBITHH B HM3YYEHHBIX OIBITaX, B TOM YHCIE B
OMBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMH, B CEPUSX UCIBITAHUNA O NEPBOTO
ycrexa, B Cepusax UCIbITaHUui bepryium.

HmeTs npencTaBiIeHuE O CIIy4aliHOM BEJIMYUHE U O PACIPEIEICHUH BEPOATHOCTEN.

Hmetpb mpencTaBiieHHE O 3aKOHE OOJBIIMX YHCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CJlydyaifHOM U3MEHUMBOCTHU U O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJIE U OOIIECTBE.
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TEMATHYECKOE INIAHUPOBAHHUE

8 KUIACC
KoJunvecTBO 4acoB JJIeKTPOHHBbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne ni/m S — Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETBHBIE
padoThI padoThbI pecypeI
bubmuoreka [JOK
! HosToperne kypea 7 kracca 4 https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
2 Yucna u Beraucienus. KBajparHbie KOpHU 15 https://m.edsoo.ru/7f417af8
3 OnucarenpHas craTuctuka. PaccenBanue 4 bubnuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
4 Yucia u BeruucieHus. CTeneHs ¢ eIbIM 7 bu6mmoreka [JOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
> Muosiectsa 4 https://m.edsoo.ru/7f417fb2
6 Anrebpandeckue BoipakeHus1. KBaapaTHblit 5 1 bubnuoreka [JOK
TpEXUWIeH https://m.edsoo.ru/7f417af8
. bubnuotexa [JOK
7 BeposiTHOCTB ciydaifHOro coOBITHS 6 https://m.edsoo.ru/7f417fb2
8 Anrebpanyeckue BhIPAKECHHUS. 15 1 bubnunoreka [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
d Beezenne B Teopiio rpagos 4 https://m.edsoo.ru/7f417fb2
10 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 1 bubnmuorexa [JOK
ypaBHEHHUS https://m.edsoo.ru/7f417af8
11 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
12 CrnyuaitHbie cOOBITUS 8 bubnmnoreka [JOK



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417fb2

13 VYpaBuenus u HepaBeHcTBa. HepaBeHncrna 12 E:tlgsﬁ?/(;;.ee%i,cﬂ?rﬁﬂ f417af8

14 Oynkiyu. OCHOBHBIE TTOHATHUS 5 Eﬁgﬁ?/ﬁée%ii?ﬁ/? f417af8

15 O06001menue, cucreMaTH3aIusa 3HaHUH 4 ngi;;f;igﬁﬁmﬂsz

16 oy, Sncsome yrsn : B O

17 Tostopenne 1 obobmenne 6 Eﬁgsﬁ?/ﬁ.ee%asi%ﬂfmm
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KUJIACC
KounyecTBO 4acon
Ne ni/m HaunMeHoBaHUe pa3aeioB M TeM MPOTrPaMMBbI K JJ1eKTpOHHbIE (WHPPOBLIE)
] pas3a porp Beero OHTPOJILHbIE IIpakTHyeckune 06pa3oBaTeNbLHBIE Pecypebl
padoThI padoThI
bubmmoreka [JOK
. Tosropenne kypca 8 kiacca 4 https://m.edso00.ru/7f419d08
2 Yucna v BEIYUCIeHUs. JleHCTBUTENBHBIEC YHCIIa 9 bubmorexa LIOK
: https://m.eds00.ru/7f419d08
bubnuorexa LIOK
3 DTIEMEHTBI KOMOHHATOPHKH 4 . https://m.edso00.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C OHOM 14 1 Bbubaunoreka [JOK
epeMEHHOM https://m.edso00.ru/7f419d08
5 I'eomeTpuyeckas BEpOSITHOCTh 4 bubmorera LIOK
https://m.eds00.ru/7f419d08
. bubnmoreka IJOK
6 VYpaBHeHnus u HepaBeHCTBa. CHCTEMBI ypaBHEHHIM 14 1 https://m.eds00.ru/7f419d08
butmmoreka [IOK
7 Menwimanus bepryiin 6 ! https://m.edsoo.ru/7f419d08
butmmoreka [IOK
8 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7§419d08
bubmmoreka [IOK
9 Corvaaiiias Bes i 6 https://m.eds00.ru/7f419d08
¥ butmmoreka [IOK
https://m.eds00.ru/7f419d08
butmmoreka [IOK
10 PyriuH 16 1 https://m.edso00.ru/7f419d08
bu6mmoreka IJOK
11 YucaoBele TTOCIIEA0BATEIIFHOCTH 15 1 https.//m.eds00.ru/7f419d08
12 O060011eHNE, KOHTPOJID 10 https://fipi.ru/
13 [ToBTOpeHue, 0000IICHIE, CHCTEMATH3AIHS 18 1 https://fipi.ru/
3HAaHUU
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 6 2



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
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://fipi.ru/
https://fipi.ru/
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

Maremaruka. Anrebpa: 8- kiacc: 6a30Bbii ypoBeHb: MakapsrueB FO.H., Munmrox H.T'.,
HemkoB K.W. u npyrue; nox pexa. TenskoBckoro C.A. AKIMOHEPHOE 0OIIECTBO
"UznarensctBo "IIpocBenienue"

— Maremaruka. Anrebpa: 9-ii kmacc: 0a3oBbIii ypoBeHb: Makapeiue HO.H.,
Munmoxk H.I'., Hemko K.M. u apyrue; mox pen. TenskoBckoro C.A. mepaboTaHHOE.
Axuunonepnoe obmectBo "M3marensctBo "lIpocBemienue”

- Maremaruka. ['eomerpusi: 7 - 9-e kiaccel: 6a30BbIi ypoBeHb ATaHacsH JI.C.,
Bbyry3os B.®., Kagomues C.b., Akunonepnoe obmectso "W3narenscrso "IIpocsemenue"”

METOAUYECKHUE MATEPHAJIBI 1JISA YYUTEJISA
bubmmoreka LIOK https://m.edsoo.ru/7f419d08

https://fipi.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/7f419d08
https://fipi.ru/



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

