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INOACHUTEJIBHASA 3ATINCKA

Anrebpa sBISIETCS OJHUM M3 ONOPHBIX KypCOB OCHOBHOTO 00IIero oO0pa3oBaHUs: OHA

oOecrieunBaeT U3yuyeHue IPYruxX AUCHUIUIMH KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTApPHOIO
IIUKJIOB, €€ OCBOGHHUE HEOOXOAMMO Ui TNPOJODKEHUS 00pa3oBaHMS M Ui TOBCEIHEBHOU
*KU3HU. Pa3zButre y oOydaromuxcsi HaydHbIX MPEICTaBICHUM O MPOUCXOKICHUH U CYLIHOCTU
anreOpanyecknx aOCTpakIUif, crocobe OTpaXKeHHs MaTeMaTWYeCKOM HAyKOH SIBICHUHA H
MPOLIECCOB B NPHUPOJEC U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIUPOBAaHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI M KadeCTB
MBILUICHHSI, HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3yuenue
anreOpsl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NecTBUS, BBIBOABI, (OPMYIHUPOBaTh yTBepkAeHHs. OcBOeHHE Kypca aireOpbl oOecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOY4YalOIIMXCS: OHM HCHOJB3YIOT JIeAYKTHBHBIE H
UHAYKTHBHBIC PACCYXKACHHUS, 0000IICHNEe W KOHKPETHU3alnio, adCTparupoBaHUE M aHAJOTHIO.
OOyueHnne anrebpe MpeanoyiaracT 3HAYUTETBHBIM OOBEM CaMOCTOSTEIBHON ACATEIHHOCTH
00y4aromuxcsi, MOITOMY CaMOCTOATENbHOE pELICHHE 3a7ady OO0YYaloIUMHCS SBISETCS
peanuzaiuei 1esTeIbHOCTHOTO MPUHIINUIIA O0yUEHHS.
[Iporpammoii yuebHoro mpeamera "Maremartuka" u (enepasbHbIM Yy4eOHBIM IIJIAHOM, KakK B
pamkKax 0a30BOro ypoBHS, TaK M YIJyOJEHHOTO YpOBHS, MPEIyCMOTpPEHO BBeAeHue B 7 - 9
KJlaccax HOBOTo yuyeOHoro kypca "BepositHocts u cratuctuka'. B @OII OOO onpeneneHo
BBEJICHUE JAHHOTO Kypca C BbIACIIEHUEM COOTBETCTBYIOIIETO JJIs U3yYEHUS] yueOHOr0 BPEeMEHH,
HauMHasgs ¢ 7 Kiacca. YToObl o00ecmeuuTh OBJIAJAEHUE TNPOrpaMMoil y4eOHOTro Kypca
"BeposiTHOCT, W CTaTUCTHKA», B Ccojep)kaHHe ydeOHOro Kypca "AnreOpa"  mgobaBieHO
BEPOSTHOCTHO-CTaTUCTUYECKOE COJAEp)KaHUE, MPEeITyCMOTPEHHOE MPOTrpaMMON K H3YYEHHUIO B
HACTOALIMHN U MPEALIECTBYIONIUE IOkl 00yUYeHHs, a TaKkke N00aBleH JOMOJHUTENbHBIM Yac B
y4eOHBIN TUTaH.

Takum o0Opa3om, B CTPYKType MpOrpaMMbl y4eOHOTO Kypca «Anredpa» I OCHOBHOTO
oOmiero 00pa3oBaHUSI OCHOBHOE MECTO 3aHMMAIOT COJIEPXKATEIbHO-METOJANYECKUE JIMHUU:
«Yucna W BBIUKCICHUS», «ANreOpanyeckue BBIPAKEHUS», «YpaBHEHHUS M HEPaBEHCTBAY,
«DyHKIIUNY, «BeposSTHOCTh M cTaTUCTHKA». Kakmas U3 3TUX CONEPKATEIbHO-METOANYECKUX
JUHUM, KpoMe «BeposiTHOCTh M cTaTUCTHKa» Il 8-9 KiaccoB, pa3BHBAETCS Ha MPOTSKEHUU
TpEX JIET M3Yy4eHUs Kypca, B3aUMONCUCTBYs C JAPYTMMHM €ro JHMHUAMU. «BeposTHOCT U
CTaTHCTHUKa» Ul yJalluxcs 8 KJIaccoB pa3BUBAETCA HA MPOTSHKEHUU JBYX JIET, a Ui 9 kiacca —
OJIUH TOJ.

B xome wu3yueHus Kkypca oOOydalOmIUMCS TPUXOJUTCS JIOTHUECKU PacCyKAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK. B CBSI3U ¢ 3TUM B mporpammy y4eOHOTro Kypca
«AnreOpay BKIIOYEHBbI HEKOTOPHIE OCHOBBI JIOTUKH, IPEACTABIECHHBIE BO BCEX OCHOBHBIX
paszenax MareMaTHdecKoro 0oOpa3oBaHUS M CIIOCOOCTBYIONIME OBIAJACHHUIO OOYYArOIIHMHUCS
OCHOB YHUBEPCAJIBHOTO MATeMaTU4eCKOro sA3bika. CoAepKaTelbHOM U CTPYKTYPHOM
0CO0EHHOCTBIO YUeOHOTO Kypca «AnreOpay sIBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanve JauHUM «YuWciia W BBIYMCICHHS» CIYKUT OCHOBOW ISl JaJbHEWILEro
U3y4eHHs] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIILICHUS,
(GbOpMUPOBAHNIO YMEHHMSI OJIb30BATHCS AITOPUTMAMU, & TaKkKe MPHUOOPETEHUI0 MPAKTHUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MMOBCETHEBHOM XHM3HHU. Pa3sBUTHE MOHATHA O YHCIE Ha ypOBHE
OCHOBHOTO 00I11er0 00pa30BaHUs CBSI3aHO C PAlMOHAIBHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMUpOBaHHEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUU OTHECEHO K CpeHEeMY 00IeMy 00pa30BaHHUIo.

CogepxaHue JBYX anreOpandecKux IUHUN — «AnreOpanyeckue BBIPAKEHUS» U
«YpaBHEHUSI W HEPaBEHCTBa»  CIOCOOCTByeT  (oOpMUpOBaHWIO Yy  OOyYaromuxcs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOTo /s pElIeHUS 3a7ad MaTEMAaTHKH, CMEXKHBIX



MPEeIMETOB U OKpYXkKaroliei peansHocTH. Ha ypoBHE 0CHOBHOTO 0011IeT0 00pa3oBaHus yueOHBIH
MaTepuan TpYNIUpPYeTCsl BOKPYT palUOHAIBHBIX BbIpaXeHHl. Anredpa AeMOHCTpUPYET
3HAUEHUE MATEMATHKU KaK S3bIKa JUIsl TIOCTPOSHHUS MaTeMaTHYeCKHX MOJENEH, OmMucaHus
IPOLECCOB W SBJICHUM pealbHOro Mupa. B 3amaun oOyueHuss anrebpe BXOAST Takke
JMaIbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMATUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXICHUM.
[IpeoOpazoBanre CUMBOJBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpa)KEHUs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Copnepxanre  (QyHKIMOHAIbHO-TpAaUYECKOW JIMHUM  HAIEICHO Ha  IOJIy4CHHUE
oOydJaronuMucs 3HaHUN 0 QYHKIHMAX KaK BaKHEUIIEH MaTEMaTHYECKONW MOJENH JJIs ONMUCAHUS
U HCCIIENOBaHUsl pa3sHOOOpa3HBIX MPOIECCOB WM SIBICHUHM B mpuponae u obmiectBe. M3ydeHue
MaTepuana CrocoOCTBYeT pAa3BUTUIO Yy OOY4YalOIIMXCSl YMEHHS MCIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIC CPE/ICTBA SI3bIKA MATEMATUKH — CIIOBECHOTO, CUMBOJIMYECKOTO, TPadUIeCKOro,
BHOCHT BKJIaJ] B (hOpMHUpOBAHKME MPEJICTABICHUNA O POJIM MAaTEMAaTUKH B Pa3BUTUU LIUBUIN3ALINN
U KYJIBTYpPHI.

YrnyOonéuueld  Kypc — anreOppl  XapakTepu3yeTcsi HU3YYEHHEM  JIOTIOJHHUTEIHHOTO
TEOPETUYECKOI0 almapara U CBSI3aHHBIX C HUM METOJOB pelIeHHs 3amgad. AnreOpa sBiseTcs
A3BIKOM JUUISl ONMMCAaHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM MaTeMaTH4eCKOIo
MonenupoBaHus. [lpu 3ToM caMu OOBEKTHI MATEMAaTHYECKUX YMO3AKIIOUCHHH M MPUHATHIC B
anreOpe mpaBuiia ©X KOHCTPYHUPOBAHHS CIIOCOOCTBYIOT ()OPMHUPOBAHUIO YMEHHU 0OOCHOBHIBATH
U J0Ka3blBaTh CYXKICHUS, DPA3BUBAIOT MATEMAaTUYECKYI0 HWHTYHUIIMIO, KPAaTKO W HAarJsIHO
PAcKpBIBAIOT MEXAHU3M JIOTHUECKHUX IMOCTPOCHHUM U ydaT UX MpUMeHeHuto. Tem cambiM anredpa
3aHMMAeT OJHO W3 BEAYIIMX MeCT B (OPMUPOBAHWU HAYYHO-TEOPETUUYECKOTO MBIIUICHUS
oOydJaronuxcs.

Copnepxanne nuHHH «BeposSTHOCT W CTAaTUCTUKa» HAlEeHa Ha 3HAKOMCTBO
0o0ydJaromuxcsi C TPOCTEHITUMH METOJAMH BBIUMCICHUS BEPOSTHOCTEH B  CIIy4ailHBIX
IKCIIEPUMEHTAX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU HCXO0JIaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh W peliaTh Oojee CIOXKHble 33Jayd. B JHHHIO BXOIAT HaydajbHbIC
MPEJICTABICHHUS] O CIIyYalHBIX BEIMYMHAX M WX YUCIIOBBIX XapakTepuctukax. [Ipu m3ydeHuun
MaTepuaia pacCMaTpUBAIOTCA NpPUMEPhl NPUMEHEHHUs s pelieHusl 3ajJady, a Takke
WCIIOJIb30BaHUs B APYTUX MAaTEeMAaTHIECKUX KypcaX U y4eOHBIX MpeIMeTax.

CornacHo ywyeOHOMYy IUTaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIH Kypc «Adiredpay,
KOTOPBIH BKJIIOYAET CIICAYIOIINE OCHOBHBIC pa3lenbl copepkaHus: «Yucina M BBIYHCICHUSY,
«AnreOpanyueckue BBIpAXKEHUS», «YPABHEHUS U HEepaBeHCTBa», «DyHKUUN», «BeposTHOCTH U
CTaTHCTHUKAY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoaurcs 493 gaca: B 7 kiacce — 170 yacos (5
4acoB B HeJEN0), B 8 kiacce — 170 gacos (5 yacoB B Heneno), B 9 kimacce — 153 vaca (4,5 yaca B
HEJIETIIO).



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BIYMCICHUSA

Pannonanbupie uncna. CpaBHEHUE, YINOPSIOYMBAHHE W apU(PMETHUECKHE NEUCTBUS C
palroOHAIBHBIMM YKcIaMu. YucnoBas mpsiMasi, MOAYJIb YHUCIIA.

CreneHp ¢ HaTypaJlbHbIM IOKa3aTeleM U €€ CBOICTBA. 3amuCh 4yuciIa B JIECATHUYHOM
MO3ULIMOHHOM CUCTEME CUUCIICHHUS.

Pemienne TeKCTOBBIX 3ahay apupMETHYECKHM criocoOoM. Pemienue 3amad u3 peanbHOU
INPaKTUKKA Ha YacTH, Ha ApoOH, Ha MPOLEHTHI, MPUMEHEHHWE OTHOIIEHUH WU MPONOpUUN MpHU
pElIeHNH 3314, pelieHue 3a1a4 Ha IBIKEHUE, paboTy, OKYIKH, HaJIOTH.

JemumocTs 1enbix uncenn. CBOMCTBA JeIUMOCTH.

[IpocTsie u cocTaBHble yncna. YéTHble U HeU€THBIE unchna. [Ipu3Haku nenuMocTu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eIUMOCTH CYMMBbI M MPOU3BECHHUS LIEJIBIX YUCEI MPU PEIICHUU
3a/1a4 C MPAKTUYECKUM COJEPKAHUEM.

HawnGonpmmii oOmmii nenutens ¥ HauMEHbIee o0Inee KpaTHOE JABYX uucend. B3aumuo
npocteie uncia. Anroputm EBkiuna.

Henenue ¢ octaTkoM. ApudMeTHIecKue ornepaluy HaJl OCTaTKaMH.

Aaredpanyeckue BbIpasKeHHUs

BelpaxxeHne ¢ nepeMeHHbIMU. 3HAYEHUE BBIPAKEHMS C NepeMeHHbIMU. [IpeacraBnenue
3aBUCHUMOCTH MEXK]y BETUYMHAMH B BHIE (DOPMYIIBI.

ToxnmectBo.  TokmecTBeHHBIE — MpeoOpa3oBaHWs — anreOpandecKuX  BBIPAKEHUH.
JlokazaTenbCcTBO TOXKIECTB.

Onuounensl. OgHOWIEH cTaHAApTHOTO BUAa. CTEeHb OAHOWICHA.

Muorounensl. MHorowien cranpaptHoro Buga. CreneHb MHorouieHa. CroxeHue,
BbIUMTAaHUE, YMHOXEHHE M JelieHne MHorowieHoB. [IpeoOpazoBaHue 1eaoro BBIpaKEHHS B
MHorowieH. Kopuu MHOrousnexa.

@opMynbl COKpAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl M KBaJpaT pPA3HOCTH JIBYX
BBIpQXCHHUH, KyO CyMMBI M KyO pa3sHOCTH [BYX BBIPQKCHHH, Pa3HOCTh KBAJpPaTOB IBYX
BBIpQXXCHHM, MPOU3BEICHUE PA3HOCTH U CyMMBbI ABYX BBIpaXXEHHH, cymMMa M pa3HOCTh KyOOB
JBYX BBIPaKCHUMU.

PasnojkeHne MHOrowsieHa Ha MHOXKUTENIH. BpiHeceHue 00Iero MHOXHUTENS 32 CKOOKH.
Meroz rpynnupoBKH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. Kopenp ypaBHeHus. CBoiicTBa ypaBHEHHUIl ¢ OIHOI
NepeMeHHON. PaBHOCMJIBHOCTh ypaBHEHHI. YpaBHEHHE KaK MaTEMAaTHYECKash MOJCIb PEAIbHOM
CUTYaIHH.

JluHeitHoe ypaBHEHHE € OAHOM NEepeMEeHHOW. YMCIo KOpHEH JMHEHHOIO YypaBHEHMSI.
PemieHne TEKCTOBBIX 3ahad C IOMOLIBIO JIMHEHHBIX ypaBHEHUH. JIMHeNWHOe ypaBHEHWE,
coziepaKaliee 3HaK MOJYJIA.

VYpaBHeHue C JABYMS TIepeMeHHBbIMH. ['paduk nMHEHHOro ypaBHEHHS C ABYMs
nepeMeHHbIMU. CHCTeMBbl TUHEHHBIX YpaBHEHUM C ABYMsI IepeMeHHBIMH. | paduueckuii MeTon
pelIeHus] CUCTEMBI JIMHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU. PeleHne cucTeM JIMHEUHBIX
YPaBHEHUN C JOBYMS NEPEMEHHBIMM METOJOM IOJCTAHOBKM M METOAOM cioxeHusd. Cucrema
JIBYX JIMHEUHBIX YPaBHEHUU C JBYMsI IEPEMEHHBIMU KaK MOJIETb PeaIbHON CUTYaIlUH.

DOYyHKIUHA

Koopaunata Touku Ha mnpsmoil. UYucioBble NPOMEXYTKH. PaccTosHue Mexay ABYMs
TOYKAMU KOOPJAUHATHOU MPSIMOIA.

[IpsmoyronpHas cuctema KoopAuHat. AOcIucca W OpIWHATa TOYKH HA KOOPAMHATHOM
miockoct. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyrnamu. YUreHue rTpaduUKOB peaTbHBIX
3aBHCUMOCTEH.



OyHKIMOHAIbHbIE 3aBUCUMOCTU MEX1y BeanuuHamu. [Tonarue ¢pynkumu. OyHKIUS Kak
MaTeMaTH4ecKas MOJIeNIb peanbHOro mporecca. Ob0nacTh omnpeneneHus W 00JacTh 3HAYCHUH
¢ynkunu. CriocoOs! 3ananus Gynkiun. I'padux dynkmuu. [ToHATHS MakcCUMyMa U MHHUMYMa,
BO3pacTaHus U yObIBaHUS Ha MPUMEPAX PEATbHBIX 3aBUCHMOCTEH.

Jluneiinas ¢pynkuus, e€ cpoiicra. ['papuk nuneiinont pynkuuu. I'padux pynkuun y = |x|.
KycouHno-3aannbIe QyHKITHH.

BeposiTHOCTB M CTATHCTHKA

[IpencraBneHne NaHHBIX B BHUAE TaONMUI, AWarpamM, rpadukoB. 3amojHEHHE TaOJHIL,
YTEHUE U TIOCTPOCHUE TUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbiX). UTeHHe rpaduKoB
peaybHBIX TpoueccoB. 3BineueHne MHGOpPMAIMK W3 JUarpaMM M TaOJNHIl, MCIOJIb30BAaHHE U
UHTEpHpeTays JaHHBIX.

OmnucarenpHas CTaTUCTHKA: CpeHee apu(pMETHIECKoe, MenaHa, pa3Max, HanbosbIee u
HaMMEHbIIIee 3HAaUeHUsI Habopa YMCIOBBIX JaHHBIX. [IpuMeps! ciydaitHONH N3MEHUYUBOCTH.

CryqaifHbpI SKCHIEPUMEHT (OIBIT) M ciiydaiiHoe coObITHe. BepositHOCTh M "yacTtoTa. Pomib
MaJIOBEPOATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUN B MpHUpoOjE U B oOmiecTBe. MoHeTa U
UTpajbHasi KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepmHbl. Yncno pédep u cyMMapHasi CTEIIeHb BEPILIUH.
[IpencraBnenne o cBszHoctu rpada. llemn u nukisl. [Iytn B rpadax. O6xon rpada (3iiaepos
nyth). [Ipencrasnenne o0 oprueHTHpOBaHHOM rpade. Pemenne 3agau ¢ momMoIpo rpagos.

8 KUIACC

Yuciia 1 BbIYMCICHUSA

KBanparusie kopHU. ApuMeTHyecKHii KBaJpaTHBIM KOpPEeHb W ero cpoicTBa. [loHsTue
MppalMoOHaIbHOTO 4uchia. [[elcTBUS ¢ HppalMOHAIbHBIMU unciamMu. CBOWCTBa JEUCTBUNA C
UppalMOHATBHBIMU unciiaMu. CpaBHEHNE HPPALIMOHAJIBHBIX YHCEIL.

[IpencraBneHus 0 paCIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HaTypalbHBIX, LIEIBIX,
paLMOHAIBHBIX, IEHCTBUTENBHBIX yKcell. CpaBHEHHE yncell. YUCIIOBbIE TPOMEXKYTKH.

HevictBus ¢ ocrtatkamu. OctaTku creneHeil. [IpuMeHeHue OCTaTKOB K PEHICHUIO
YPaBHEHUH B LIENBIX YUCIIAX U TEKCTOBBIX 3aJad.

Pa3zMepbl 0OOBEKTOB OKPYKAIOLIEr0 MHpPA, AJUTEIBHOCTh IMPOLECCOB B OKPYXKAIOIIEM
mupe. CTaHIapTHBIN BUJ YKCTIA.

Anredpanyeckne BbIPaKeHUS

Anrebpanueckast qpoOb. JlomycTuMble 3HAYCHHUS MEPEMEHHBIX B JAPOOHO-PAIIMOHATBHBIX
BbIpakeHHsIX. OCHOBHOE CBOMCTBO anreOpanveckoit Apoou. CiokeHne, BEIYUTaHUE, YMHOKEHUE
U JlefieHue anredpandeckux apooeit. Briaenenue nenoii yactu anredpandeckoil 1poou.

Panuonanehele  BbIpakeHMs.  TOXIECTBEHHBbIE  NPeOOpa3oBaHMsA  PALMOHAJIBHBIX
BBIPAKCHU.

JlonmycTuMble 3HAY€HMsI MEPEMEHHBIX B BBIPAKEHUSX, COACPXKAIIMX apH(pMeTHdecKHue
KBaJpaTHble  KOpHU. ToOXXIAECTBEHHBbIE  MpeoOpa3oBaHUS  BBIPAKEHUH,  CoIeprKallux
apu(pMeTHYeCKue KBaJpaTHbIE KOPHU.

Crenenp ¢ w1enbIM TMoka3zateneM U e€ cBoiictBa. [IpeoOpa3zoBaHue BBIpAKEHHIA,
COJIEPKAlINX CTCIICHH.

YpaBHeHHUs M HEpaBEHCTBA

KBagpaTtHoe ypaBHenuwe. dopmyrna KoOpHEW KBajapaTHOro ypaBHeHus. KomudecTBo
JICHCTBUTEIIBHBIX KOpHEH KBaJpaTHOIO ypaBHeHMs. Teopema Buera. YpaBHEHHs, CBOOUMBIE K
JUHEHHBIM ypAaBHEHUSM WM K KBaJApaTHbIM ypaBHeHHMAM. KBaapaTHoe ypaBHEHHE C
napaMeTpoM. PerieHne TeKCTOBBIX 3a7au ¢ IIOMOIIbIO KBaJJPATHBIX YPaBHEHUH.



JpoOHo-pannoHanbHble  ypaBHEHUs. PemieHune ApoOHO-pallMOHAIBHBIX — YpaBHEHUI.
Pemenne TEKCTOBBIX 3a7a4 C TOMOIINBIO JAPOOHO-pAIMOHAIBHBIX ypaBHEeHHH. ['padudeckas
WHTEpIpeTalys ypaBHEHHUM C IByMs IEPEMEHHBIMHU.

Yucnosbie HepaBeHCTBA. CBOWCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Crporme u HecTporue HepaBeHcTBa. ClOXKEHHE U
YMHOKCHHE YHMCIIOBBIX HepaBeHCTB. OIICHMBAaHME 3HA4Y€HUs BbIpaXkeHUsA. Jloka3aTenbCcTBO
HEPABEHCTB.

[lonsTne 0 penieHMH HEPaBEHCTBA C OJHOM TEpeMEHHOW. MHOXKECTBO pelIeHUN
HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO C OJHOM IMEPEMEHHOM M MHOXKECTBa €ro pemieHuil. Pemienue
JMHENHBIX HEPABEHCTB C OJHOW nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHENHBIX HEPABEHCTB
C OJIHOM mepeMeHHOM. PelleHne TeKCTOBBIX 3a7a4 C MOMOIIBIO JTUHEUHBIX HEPABEHCTB C OJHOMU
[IEPEMEHHOM.

DOyHKIUHA

OO6nacTp ompeneneHuss 1 MHOXKECTBO 3HaueHUH ¢yHkuuu. CriocoObl 3aiaHus ()yHKITHIA.
I'padux dynknun. Urenne cBoictB PpyHkimu no e€ rpaduky. [Ipumepsl rpagukoB GyHKIHH,
OTPaKAIOIIUX pealbHbIE IPOLECCHI.

Jlunetinas Gynkiusa. OyHKIUHA, OMUCHIBAIONTNE TIPAMYIO U 00paTHYIO MTPOTIOPIIMOHATHHBIC
3aBHCUMOCTH, UX IpauKu.

Oyrkmun vy = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = [x| 1 ux cBoiicrea. Kycouno-
3aiaHHble QYHKIUU.

BeposiTHOCTB M CTATHCTHKA

[IpencraBneHue qaHHBIX B BUAE TAONUIL, AUArpaMM, TpaduKoB.

MHOXeCTBO, 3JE€MEHT MHOXECTBA, MMOAMHOXecTBO. Omnepanuu HaJg MHOKECTBAMMU:
oObeMHEeHHEe, IepecedyeHue, JononHeHue. CBOWCTBa omepanmuii HaJ  MHOXKECTBaMM:
NIEPEMECTUTENBHOE, COYETATEIbHOE, paCHpeAeNIUTEeNbHOE, BKIIOUYeHHs. lcrnonbs3oBaHue
rpaduuecKoro MpeCTaBICHUs MHOKECTB JJIsI OMMMCAHUS PEAbHBIX MPOIECCOB U SBICHHMA, TPH
peuieHuy 3aay.

W3mepenue paccenBaHus NaHHBIX. JlUcriepcus M CTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. JluarpaMma paccenuBaHuUs.

OneMeHTapHble COOBITHS ciy4yaiiHoro omeita. CiydaiiHele coObITHS. BepostHocTH
coObITui. OWBITBI C PaBHOBO3MOKHBIMH D3JIEMEHTAPHBIMU COOBITHSAMU. CiydallHBIN BBIOOD.
CBsi3b MEXIy MAaJOBEPOSITHBIMU M MPAKTHYECKH JOCTOBEPHBIMH COOBITHUSIMH B MPHUPOJE,
00111eCTBE U HAayKeE.

JlepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTH ITyTH, CYLIECTBOBAHUE BUCSYEH BEPILUHBI,
CBS3b MEX]y 4YHCIOM BepIMH U yucioMm pébep. [IpaBuno ymHoxkeHus. Pemnenune 3amau c
MOMOIIBIO TpadoB.

[IporuBononoxupie coObiTHSA. [uarpamma DOitnepa. OObeauHEeHHE U TEepeceUCHUE
cobbiTuil. HecoBmecTHble coObITHS. @DOpMyna CIOXEHUS BEPOSTHOCTEH. Y CIOBHas
BepoATHOCTb. [IpaBuio ymHoxenus. HesaBucumsbie coObitus. [IpeacraBienue s3KkcepuMeHTa B
BHUJIE JepeBa. PelleHue 3aa4 Ha HAaXO0XKJIACHUE BEPOSTHOCTEW C MOMOILBIO JEpeBa CIy4YalHOTO
SKCIIEpUMEHTA, Auarpamm Jitnepa.

9 KIIACC

Yucsa ¥ BbIYUCTCHUSA

Kopenb n-i1 crenenn u ero cBoictBa. CTENeHb C palMOHAIBHBIM TOKa3aTeIeM MU €&
CBOMCTBA.

Anredpanyeckne BbIPaKeHUS

ToxnecTBeHHbIE NpPeoOpa30BaHUS BBIPAKECHUHM, COMACPKAIIUX KOPEHb #-H CTENEeHH.
ToxaecTBeHHbIE MPeOOpa3OBaHUs BBIPAKEHUM, COAEPKAIIUX CTEMEHb C palHMOHATbHBIM
IIOKAa3aTENEM.



KBanpatnsiii TpéxwieH. KopHu kBagpaTHoro TtpéxusneHa. PasnoxeHue KBaapaTHOTO
TpEXUJICHA HA JIMHEWUHBIE MHOKHUTEIIH.

YpaBHeHUs M HEPaABEHCTBA

bukBagpatHeie  ypaBHeHHs. [IpuMepbl  TNpPUMEHEHUWH  METOJOB  PABHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMEHBI IEPEMEHHOMN, TPaUIECKOro METo/Ia MPH PELUICHUH YpaBHEHUH 3-i u
4-i1 creneHen.

Pemenne npoOGHO-paiMOHAIBHBIX YPaBHEHUIA.

Pemienne cucrem ypaBHEHUM C JIBYMSI NEpPEMEHHBIMH. PelnieHne mpocTelnmx CUCTEM
HEJIMHEHHBIX ypaBHEHHH C JABYMS MNepeMeHHBbIMH. ['paduyeckuii MeTon pemeHHs CHCTEMbI
HEJIMHEMHBIX YpaBHEHHUHN C AByMs IepeMeHHbIMU. CucTeMa IBYX HEIMHEHHBIX YpPaBHEHUU C
JBYMsI IEPEMEHHBIMU KaK MOJIENIb PEAIbHOU CUTYaIUU.

UucnoBble HEpaBeHCTBA. PerieHre TMHEMHBIX HEPaBEHCTB. JloKka3aTebCTBO HEPABEHCTB.

KBaznpaTHble HepaBeHCTBa ¢ OJHOM IepeMeHHOH. PeleHne KBagpaTHBIX HEPABEHCTB
rpaguyeckuM METOJOM U METOJAOM HHTEpBaJIOB. MeETOJ HHTEpBAJIOB [UIsl PAallMOHAIBHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBA C IAPaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs mepeMeHHBIMH. PelieHune HepaBeHCTBa € JBYMsI II€PEMEHHBIMHU.
CuctemMbl HEPaBEHCTB C JBYMs IIEpEMEHHBIMH. [ paduyeckuii METOJ PEIICHHS CHUCTEeM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKIUHA

Oynkius. CpoiicTBa (QYyHKUMA: HYMH (QYHKIUH, [TPOMEKYTKH 3HAKOMOCTOSHCTBA
GYHKIMHA, TPOMEKYTKHA BO3pacTaHUsl W yObIBaHUS (YHKIHMH, YETHBIC W HEYETHBIC (PYHKIIWH,
HauOoJIbIlIee U HANMEHbIIIee 3HAaUCeHUs () YHKITUH.

KBagparnunas ¢yHknus u €€ cBoiicTBa. lcmonb30BaHWE CBOWCTB KBaJpaTHYHON
¢bynkunu s pemeHust 3anad. Iloctpoenue rpaduka kBagpatuunoit ¢ynkimu. Ilonoxenue
rpadguka KBaapaTHIHON (YHKIIUU B 3aBUCUMOCTH OT €€ kodddumuenTos. ['paduku Gynakmmii y
=ax2, y = a(x — m)’ u y = a(x — m)* +n. Toctpoenne rpadukoB (yHKIHI C ITOMOIIBIO
npeoOpa30BaHUA.

JpoOuno-nmuueitHas pynkus. VccnegoBanue GyHKIMA.

OyHKIMSA y = X" ¢ HATYpaJIbHBIM [TOKa3aTeseM 1 U e€ rpaduxk.

YuciioBble MOCIEI0BATEIBLHOCTH U NPOrPeccun

IMonsatue YHCJIOBOH OCJIEN0BATEILHOCTH. Kouneunrie u OECKOHEYHEIE
nociaeaoBarenbHOCTH.  OrpaHMuYeHHas IOCJIEN0BAaTEIbHOCT. MOHOTOHHO — BO3pacTarollas
(yOwIBarommas) mocienoBareabHOCTh. CrocoObI 3aMaHus MOCIEI0BATEILHOCTH: OMUCATEIbHBIN,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI /1-TO YIEHA, pEKYPPEHTHBIN.

Apudmerndeckas U reoMmerpudeckas nporpeccun. CBOMCTBA WICHOB apu(METHUECKON U
reoMeTpuueckoil mporpeccuil. @opMynel n-ro 4ieHa apuPpMETHYECKOH M T'eOMETPHUYECKOM
nporpeccuii. DopMysnbl CyMMBI TIEPBBIX 7 UICHOB apU(METHUYECKOW M TEOMETPUUYECKOU
nporpeccuil. 3aaun Ha MPOLIEHTHI, 0AHKOBCKHE BKJIA/IbI, KPEIUTHI.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIbHOCTH, O CYMMHUPOBAHMH OECKOHEYHO
yOBIBaIOIIEH reOMETPUUECKOI IPOTPECCHH.

Meron MatremaTuyeckoil HAYKIMH. [IpocTeiime npuMmepsl.

BeposiTHOCTB M CTATHCTHKA

[IpencraBnenne qaHHBIX B BUAE TaOJHI, AHAarpaMM, rpaduKoOB, HHTEPIPETALUS JTaHHBIX.
YreHue u NOCTpOEHUE TaOINL, TUarpaMM, rpauKoB IO peanbHbIM JaHHBIM.

[lepectanoBku u Qaxrtopuan. CoyeraHuss U 4yuciao codeTaHuid. TpeyrompHuk [lackans.
Pemienue 3aau ¢ ucnosnb30BaHNEM KOMOUHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CitydaiiHbIii BHIOOp TOUKM M3 (UTYpHI HA MIOCKOCTHU, U3
OTpe3Ka U U3 IyT'd OKPYKHOCTH.



Ucneiranue. Yenex u Heynava. Cepust ucnblTaHuii 10 nepsoro ycrnexa. Cepust HCIbITaHUI
bepuymnu. BeposTHOCTH COOBITHIT B cepur ucTibiTaHui bepHymu.

CrnyualiHas BEIMYMHA M PACIpEAEICHUE BEpPOATHOCTEM. MareMaTuueckoe OXHUAAHHUE U
mucnepeus. [IpuMepsl MareMaTH4ecKOro OXHAAaHUA KaK TEOPETHYECKOrO CPEIHEro 3HAa4YeHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUJaHUe U JTUCIEPCUs CIIy4allHON BEJMYMHBI «UHUCIIO YCIIEXOB B
cepuu ucnbsiTanui bepHynm.

[onsartue o 3akoHe 6oabIIUX ynces. M3MepeHne BepoATHOCTEH ¢ MOMOIIbI0 yacToT. Poib
Y 3HAYCHHE 3aKOHA OOJIBIITNX YKCE B IPUPOC U OOIIECTRE.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI VUYHEBHOI'O KVYPCA
«AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHMS

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMBI [0 MAaTeMAaTHKE XapaKTepU3YIOTCs B
YacTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

IPOSIBJICHUEM HHTEpeca K INPOLUIOMY M HACTOSAIIEMY POCCUHCKONM MAaTeMaTHKH,
LHEHHOCTHBIM OTHOILLIEHWEM K JOCTH)KCHHSIM POCCHUICKMX MAaTeMaTMKOB M POCCHUUCKOU
MaTeMaTH4YeCKOU IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/II\/'I B IPYIruX HayKax U MPUKIAOAHBIX
chepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHWHA M pealu3allid ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O6CY)K,Z[€HI/IIO ITHYCCKHUX HpOGHGM, CBA3AaHHLIX C NPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TPyA0BOr0 BOCIMTAHMS:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUH MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEMATHUYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢eCcCHOHANbHON JAEITEIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIBHOW TpPAaeKTOPHUH 00pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY U O3CTETHUYECKOMY BOCHIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEIICHU, PacCyKIEHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nenHocTeli HAYYHOT0 MO3HAHMS:

OpUEHTalle B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA UYCJIIOBCKA, IIPUPOABLI U OGH.[GCTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, ATAloOB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUIN3AIIUN, OBJIAACHUCM SI3BIKOM MATCMATHKU U MaTeMaTHYEeCKOHU
KyJIbTYpOH KaK CpEICTBOM IIO3HaHHUS MHUpA, OBJIAJEHHEM HaBbIKAMHU HCCIEI0BATENbCKON
JACATCIIbHOCTH,

6) ¢Jusuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 3I0POBbS M
IMOLUMOHAIBLHOTO 0JIArOMOJyqusi:

FOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0POBbs,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATUN U
OT/bIXa, peryisapHas (Qu3nueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO TpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eIoBeKa,

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

OpHGHTaHHGﬁ Ha MPUMCHCHUC MATCMATUUCCKUX 3HAHUN AJid pCHICHUSA 3a1a4 B 06HaCTI/I
COXPAHHOCTH OKpYXKarollel Cpesbl, MJIAaHUPOBAaHUS IOCTYNKOB M OLIGHKHM HX BO3MOXKHBIX
MOCTIEACTBHIA ISl OKPY>KAIOIIEH cpebl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJOTHYECKHIX
po0JIeM U yTeH UX PEIICHHS;

8) aganTanuu K M3MEHSIIOIUMCS YCJIOBUSIM CONMATbHON U MPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pPE3 MPAKTUUECKYIO HEATENBLHOCTh, B TOM YHCIIE YMEHUE YUUTHCH y APYTUX
Jrofiel, mpuoOpeTaTh B COBMECTHOW NIEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIIBITA IPYTUX;



HEOOXOJUMOCTBIO B (DOPMHUPOBAHUHM HOBBIX 3HAHHWH, (OpPMyTUpOBaTH HJIIEH, MOHSITHA,
TUNOTE3bl 00 0OBEKTaX U SABJIECHUSAX, B TOM YUCIIE PAHEE HEM3BECTHBIX, OCO3HABATh JNE(MUIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYalMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
necTBus, pOpMyJINpOBaTh U OLIEHUBATh PUCKHU U NIOCIEACTBHSL, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare OCBOCHHMS MpPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuatomerocss Oyayr chOpMHUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
XapaKTEePU3YIOUIUECs  OBJIAJICHUEM  YHHUBEPCATBbHBIMH  IMO3HABAaTEIBHBIMH  JEHCTBUSMH,
YHHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU ¥ YHHUBEPCATHHBIMU PETYISITHBHBIMU
NEUCTBUSIMU.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBUS
Ba3oBrble JJornueckue aeiicTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHWHA MEXKIYy TOHIATHAMHU, (HOPMYIHPOBATH ONpPEACICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIIMKU, OCHOBAHHS HJsi O00OIIEHUS W
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A,

BOCTIPUHUMATh, (HOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC H
OTpHUIIATENIbHBIE, €IMHUYHBIE, YaCTHBIE M OOIIHE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHUBOpedHs B (akTax,
JNAHHBIX, HAONIOACHHUSAX W  YTBEPXKACHHUAX, TMpeAyiaraTh KPUTEPUHM JUISI  BBISABIICHHS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUEHU N, YMO3AKIIOUCHUI 110 aHAJIOTHH;

pa3bupath A0Ka3aTeIhCTBA MAaTEMATHYECKUX YTBEPXKIACHUHN (MPSAMBIE M OT MPOTHBHOTO),
MPOBOAWTH  CAMOCTOATEIBHO JIOKA3aTeNbCTBA MaTeMaTHUeCKUX (DaKTOB, BBICTpauUBaTh
apryMEHTaIlUI0, TPUBOJAUTh NMPUMEPHI U KOHTPIPUMEPHI, MPUMEHAIThH METOJ] MaTeMaTUYeCKOU
WHAYKIHHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CHOCOO pemieHus yd4eOHOW 3adaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HamboNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICICHHBIX
KPUTEPHUEB).

Bba3zoBble nccienoBarebCKHe AeiiCTBHUA:

HCITOJIH30BaTh BOMPOCKHI KaK MCCIICIOBATEIBCKUI HHCTPYMEHT MO3HAHMS, (HOPMYIUPOBATh
BOTPOCHI, GUKCUPYIOIINE TIPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO YCTAHABIUBATH UCKOMOE
U gaHHOE, (OpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MTO3HIINIO, MHEHUE;

MPOBOAMTH MO CAMOCTOSITENILHO COCTABICHHOMY TUIaHY SKCIIEPHUMEHT, MCCIEIOBaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co00ii;

CaMOCTOSTENIbHO (hOpMYyIHpOBaTH 00OOIICHHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUSI, HCCIICIOBaHMS, OKCIEPUMEHTa, OIICHUBATh JOCTOBEPHOCTh IMOJIYUYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;

MIPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIlECcca, a TAKKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATh HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIUH, JAaHHBIX, HEOOXOIUMBIX IS
pelIeHUs 3a/1a4H;

BBIOMpATh, aHAJIU3UPOBATH, CHUCTEMATHU3UPOBATH W HMHTEPIPETUPOBATH HMH(POPMAIIHIO
Pa3IUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;



BbIOUpaTh (hopMy TpelcTaBiIcHHUs WHGOPMAIMU W WIUTIOCTPUPOBATH pEIIaeMble 3aadu
cXeMaMH, JruarpaMMaMu, HHOU TpauKoi 1 UX KOMOMHAIUSIMH,

OIICHUBATh  HAAEKHOCTh WHGOPMALMKM TIO  KPUTEPUSM, MPEAIOKEHHBIM WM
c(OPMYITHPOBAHHBIM CAMOCTOSITEITHHO.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ elicTBUSA

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBHSMHU W LEISIMHU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHMS B YCTHBIX M IHCHhMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHsS MO XOAYy pCIICHHs 3aJaud, KOMMEHTHUPOBATh MOJyYCHHBIH
pe3yibTar;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOH TEMBI, MPOOJIEMBI,
pemaemMoi 3a1a4yM, BHICKAa3bIBaTh MJICH, HAIlEJICHHbIE HA MOUCK PEIICHUs, COMOCTABIATH CBOM
CYXJICHUS C CY)KICHUSMHU JPYTUX YYaCTHUKOB JHMAiOra, OOHapYXHBaTh pPa3jiMyle M CXOJCTBO
NO3HLINH, B KOPPEKTHOU popme HopMyTHUpoOBaTh pa3HOIIIACHS, CBOM BO3PAKECHHUS,

NPEICTaBIATh PE3YJIbTAThl PEIICHUS 3aJaud, JKCIEPUMEHTa, WCCIICAOBAaHUS, NPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHHS ¢ Yy4YETOM 3a4ad  Ipe3eHTAluu MU
0COOEHHOCTEH ayIUTOPHH;

MOHMMATh M UCIOJIh30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIWBUIYaJIbHOU pabOTHI MpH
pemeHnr y4eOHBIX MaTeMaTHYeCKUX 3a1ad, TMPUHUMATh Ielb COBMECTHOHM JEATENbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM pabOThI, paclpeaessaTh BUIbl padoT, J1OrOBapuBaThCS,
00CyX1aTh MPOIIECC U Pe3yJabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CyXIeHHs, 0OOMEH MHEHHUH, «MO3TOBBIC
HITYpPMBI» W WHBIC); BBIOJIHATH CBOI YacTh pabOTBHl M KOOPAMHHUPOBATH CBOW JICHCTBHS C
IPYTMMH YJC€HAMH KOMAaHJbI, OIICHMBATh KAa4eCTBO pe3ylibTaTa M KadyeCTBO CBOETO BKIIaga B
OOIINI Pe3yNIbTaT 10 KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBHSI.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anusi:

BBISBJISITH  MPOOJIEMBI  JUIsl  pEIIeHUSt B OKU3HEHHBIX M y4eOHBIX CHUTyalusx,
OPUEHTHPOBATHCS B PA3IMUHBIX MMOJX0JaX MPUHATHS pelieHu (MHANBUIYabHOE, TPYIIOBOE);

CaMOCTOSITENIbHO COCTABIISITh IJIaH, aJITOPUTM PeIleHus 3a7a4u (MK ero 4acTh), BHIOMpaTh
croco0 pemeHUst ¢ Y4€TOM MMEIOLIUXCA pECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHQOpMAIIIH.

CaMOKOHTPOJIb, IMOLUMOHATbHBII HHTEJJICKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3yibTara pelieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,

NpEeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH pPEUICHUH 33/Ja4d, BHOCUTH
KOPPEKTUBBl B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOATEIHCTB, HANJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3YJIbTaTa NEATEIbHOCTU MOCTABICHHOW LEIU U YCIOBUSIM,
OOBSACHATH MPUYUHBI JOCTHKCHUSI MIIM HETOCTHKEHUS L[EIH, HAXOIUTh OIHOKY, 1aBaTh OLIEHKY
nproOpeTEHHOMY OTIBITY;

BbIpaXaThb OSMOIIMM MpPU HM3YUYEHUU MaTEeMaTUYECKUX OOBEKTOB U (aKTOB, J1aBaTh
HYMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aJauH.

HPEAMETHBIE PE3YJIbTATHBI
K xoniy 00y4enus B 7 kjiacce 00y4Jaromunics MOJIyYUT CIEYIONMINE TPEAMETHBIC PE3YIbTaThI:

Yuciia 1 BLIYUCJICHUA
PanmonansHble unca.



[lepexoautb oT onHON (hOpMBI 3amMCH YUCeN K APYroi (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpO0OB).

Hcnonp30BaTh MOHSATHS MHOXECTBA HATypalbHBIX YHCEN, MHOKECTBA LEJIbIX YHCEN,
MHOKECTBA PALMOHAJIBHBIX YHCEN IMPU PpELIEHUH 3a]ad, MPOBEACHUU PACCYKICHUH U
JTOKa3aTeNbCTB.

[TornMaTh 1 0OBACHATH CMBICH MMO3UIIMOHHOW 3aMMUCH HATYPATLHOTO YKCIIA.

CpaBHUBATH U YIOPAIOUMBATH PallOHATIbHBIC YHCA.

BeimonHsATh, coderass YCTHbIE M TUCHbMEHHBIE MPUEMBI, aprU(PMETHUECKHE NEUCTBUS C
palMOHATBHBIMU YHUCJIaMH, HCIOJB30BaTh CBOMCTBA uuceN M TpaBuia JEHCTBUHM, HPUEMBI
paIMOHATLHBIX BBIYUCIICHUN.

BbInonHATE AeHCTBUS CO CTENEHSIMU C HAaTypajlbHBIMU MTOKA3aTESIMH.

Haxoauth 3HaueHUsT YHUCIOBBIX BBIPAKEHHUM, COJEp)KALIUMX pALMOHAIBHBIE YHCIA U
CTEMEHH C HaATypaJbHBIM IIOKa3aTelieM, MPUMEHATh pPa3HOOOpa3Hble CIOCOObI U MPUEMBI
BBIYHCIICHUS], COCTaBIISAITb U OLEHUWBATH YWCJIOBBIE BBIPAKEHUS MPH PELICHUU MPAKTUUECKHUX
3aJa4 U 3a]a4 U3 IPYrux y4yeOHbIX MPEIMETOB.

OKpyriaTh yucia ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICIY MPAKTUYECKON CUTYaIlUH,
BBIMOJHATh NPUKHUAKY M OIEHKY pe3ysibTaTa BBIUMCICHHM, ONEHKY 3HAaYeHHH YHCIOBBIX
BBIPKEHM, B TOM YHUCIIE MPU PEIICHUH MPAKTUYECKUX 3a/a4.

Pemarp TekcToBbIE 33aun apu(METHIECKUM CIIOCOOOM, HCIOIb30BaTh TAOJHULIbI, CXEMBI,
YEPTEKHU, IPYTUE CPEJICTBA MPEACTABICHUS JaHHBIX MPU PEIICHUH 3a/1a4.

Pemarh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]aud, CBSI3aHHBIE C OTHOIICHHWEM BEJIMYHH,
MPONOPIUOHAIBHOCTBIO BETUYUH, TPOLICHTAMH, HHTEPIPETUPOBATH PE3YNIbTAThl pELICHUS 3a1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

JleTuMOCTh.

Jloxa3pIBaTh M MPUMEHATH IPU PEUICHUHU 3a]1a4 MPU3HAKK JeIuMocTh Ha 2, 4, 8, 5, 3,6, 9,
10, 11, mpu3HaKku JEIMMOCTH CYMMBI U IPOU3BEIEHUS LEJIbIX YU CEI.

PacknaapiBaTh HAa MHOXHUTENN HATypaJibHbIE YUCIIA.

CB0OOOIIHO OMEpHPOBATh MOHATUSAMU: YETHOE YHCIO, HEYETHOE YHCIIO, B3AaMMHO MPOCTHIC
YHcla.

Haxomute Hambonpmuii oOIIMI HeIUTEeNh W HaMMEHbIee oOIee KpaTHOE 4YHucel |
MCIIOJIb30BaTh UX IMPH pPEIICHUH 3a]a4, IPUMEHSTh alroput™ EBkinuma.

OnepupoBaTh MOHSATHEM OCTAaTKa IO MOJYJIO, MPUMEHSATH CBOIMCTBA CpaBHEHHUH IO
MOJYJIIO.

Auaredpanyeckue BbIpasKeHHs

BripaxkeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBath anredbpandeckyro TEPMUHOJIOTHIO U CHMBOJIUKY, IIPUMEHSTH €€ B TIPOIecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxomuTh 3HaueHNs OyKBEHHBIX BRIPAKCHUN MTPH 3a/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

Hcnonp30BaTh TMOHSATHE TOXKIECTBA, BBINOJHATH TOXAECTBEHHbIE IPE0OpazoBaHuUs
BBIPKEHUM, TOKa3bIBaTh TOXKIECCTBA.

MHoOrOo4JIeHBI.

BrimonHsaTh peoOpa3oBaHus 1EJI0T0 BBIPAKEHUSI B MHOTOUYJICH MPUBEICHUEM MOAOOHBIX
ClIaraeMbIX, paCKpbhITUEM CKOOOK.

BeimonusaTe jgelicTBus (CIOKEHWE, BBIYMTAHWE, YMHOXKEHHE) C OJHOWICHAMH U C
MHOTOYJICHAMH, TPUMEHATH (HOPMYIIbI COKpalIEHHOTO YMHOXKEHUS (KBaapaT M KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJpaToB, CyMMa M Pa3HOCTh KyOOB), B TOM 4YHCIIE IS
YIPOIIEHUS BEIYUCICHUIA.

OcCylIecTBISTh Pa3I0KEHUE MHOTOUYICHOB Ha MHOXKUTEIU C TMOMOUIBIO BBIHECEHUS 3a
CKOOKHM O0IIEro MHOXHUTEINSI, TPYNIHUPOBKU ClIaraeMbIX, MPUMEHssT (pOpMysbl COKpaIEHHOrO
YMHOKEHHSI.



[IpumensaTs npeoOpa3oBaHUS MHOTOWIECHOB [UIA pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTENIMU ISl TpeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHUs M HEPABEHCTBA

Pemats nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, MPUMEHSA MpaBuja Mepexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsThb, SBISIETCS M YHUCIO KOpPHEM
YpaBHEHUS.

[MonGupaTs npuMeps! ap Yucell, SIBIIONUXCS PEIICHUEM JIHHEHHOT0 YpaBHEHUS C IBYMS
NIEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C JABYMS
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemats cucreMbl ABYX JIMHEHHBIX YpaBHEHUN C ABYMs INEPEMEHHBIMH, B TOM YHCIE
rpaguvecKy.

CocTaBnATh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHHWH IO
YCIIOBHIO 3a/1a4d, WHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/1ayd IOJYYEHHBIN
pe3ynbTar.

DOyHKIUHA

Koopaunats! u rpaduku.

N300pakath Ha KOOPAMHATHOM TMPSMOW TOYKH, COOTBETCTBYIOIIHWE 3aJIaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KM, WHTEpBaJbl, 3alUCbIBaTh 4YHMCIOBBIE IIPOMEXKYTKM Ha
anreOpanvecKkoM sI3bIKE.

OtmeuaTs B KOOpAMHATHOM TUIOCKOCTH TOYKH 110 33aHHBIM KOOPAMHATAM.

DyYHKIUH.

CrpouTth rpaduku TUHEHHBIX ()YHKITHA.

OnuceiBaTh € MOMOIIBIO (PYHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxoaute 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Torumate rpaduveckuil coco0 MPeaCTaBlICHUs] W aHalu3a WHPOPMAIMH, W3BJIEKATh U
HUHTEPIPETHPOBATH UHPOPMALIUIO U3 TPaQHUKOB PeaTbHbBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBOMCTBa GYHKIIUN JIJIS1 aHATM3a TPaUKOB peabHBIX 3aBUCUMOCTEH (HYITH
(GyHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKILIMHU, MPOMEXKYTKH BO3pAcTaHUS U yOBIBaHUS
byHKIIMKA, HAUOOJIBIIIEEe ¥ HAUMEHbIIIEE 3HAUCHUS (QYHKITUHN).

Hcnonp3oBarh Tpaguku Ui UCCIEAOBAHMS MPOLECCOB M 3aBUCUMOCTEH, MPU PELICHUN
3a[a4 U3 IpYrux y4yeOHbIX MPEAMETOB U pealbHON )KU3HU.

BeposiTHOCTB M CTATHCTHKA

Yurtate uHPOpMAIMIO, MPEACTaBICHHYIO B TaliMIaxX, Ha AWarpaMMax, HpelCTaBIsTh
JMaHHBIC B BUJE TAONUIl, CTPOUTH IUArpaMMbl (CTOJOUMKOBEBIE (CTONOYATBIE) W KPYTOBBHIE) TIO
MacCUBaM 3HAYEHUM.

OnucelBaTh M HHTEPNPETHUPOBATH PEAIbHBIE YHCIOBBIE JaHHBIE, IPEJICTABICHHBIE B
TabnuIax, Ha quarpaMmax, rpadukax.

Hcnonb3oBath A ONMCAaHUS JAHHBIX CTAaTUCTMUECKHUE XapaKTEPUCTUKU: CpEIHEE
apudmeTrnyeckoe, MeraHa, HanOoJbIIee U HAaMEHbIlIee 3HaYeHHs, pa3Max.

Wmerp mpezicraBieHue O CIy4aiHOM W3MEHYMBOCTUM Ha TNpUMepax IeH, (pu3muecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh MPEJICTABICHUE O CTAaTUCTUYECKOU
YCTOMYUBOCTH.

K xoniy o0y4yenus B 8 kjiacce 00y4Jaromunics MoayquT CIEIYIONMNE MTPEAMETHBIC PE3YIbTaThI:

Yucsa ¥ BbIYUCICHUSA

NppanuoHaiibHble Yncia.

[lonnmars 1 NCIIOJIB30BaTh NPEJICTABICHUS O PACIIMPEHUH YHCIOBBIX MHOXKECTB.



CB0060HO ONEepUPOBATH MOHATUAMHU: KBAJAPATHBIN KOPEHb, apH(PMETHUUESCKUN KBaIPATHBINA
KOpPEHb, MPPAlMOHAIBHOE YMCIIO, HAXOJWTh, OLEHUBATH KBAJAPATHBIC KOPHH, UCIIOJB3Yys IpU
HEOOXOJUMOCTH  KaJbKYJISTOP, BBIIOJHATH IPEoOpa30BaHUA BBIPAKCHHUN, COJEpIKAIIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HauyanbHbIE IMPEACTABICHHUS O MHOYKECTBE JCHCTBUTENBHBIX YHUCEN IS
CPaBHEHHMsSI, OKPYIJIEHUS M BBIYHCIECHUHN, M300pa’kaTh NEUCTBUTENbHBIE YKCIa TOYKAMHM Ha
KOOPJAMHATHOU IIPSIMOM.

Hcnonp3oBaTh 3amucu OOJIBIIMX W MaJIbIX YHMCETI C MOMOUIbIO JAECATUYHBIX JIpo0ei u
creneHed uucna 10, 3amuchiBaTh U OKPYIJIATH UYKCIOBBIE 3HAUYEHHS DPEAJIbHBIX BEJIWYUH C
HCITOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUN.

JleTuMOCTh.

CB00OOHO OmeprpOBaTh MOHATHEM OCTaTKa MO MOAYJIIO, PUMEHSTh CBOMCTBA CpaBHEHUH
110 MOAYJII0, HAXOAUTh OCTaTKU CYyMMBI M IIPOU3BEACHMSI 110 JAHHOMY MOZYJIIO.

Anredpanyeckne BbIPaKeHUS

JpoOHO-panmoHaIbHbIE BEIPAKECHUS.

Haxoauts nonmycTumble 3HaUYE€HUS IEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BHIPAKEHUSAX.

[IpuMeHSITH OCHOBHOE CBOMCTBO PAallMOHAIBHON APOOH.

BrImotHATE TIpuBeicHUE anreOpanveckux ApoOeil K o0IeMy 3HaMEHATENI0, CIOKEHHUE,
YMHOXXEHUE, JeTICHHE areOpanyeckux Apooeii.

BBINOTHATE TOXAECTBEHHBIE TPEOOPa30BaHMsI PAIlMOHATIBLHBIX BBIPAKEHUH.

[IpumensTs mnpeoOpa3oBaHUS BBIPAKEHUH I pELICHWs Ppa3IUuHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaJTbHON MPAKTUKH.

Crenenu.

[IpuMeHsTh TMOHSATHE CTENEHH C LENbIM IO0Ka3aTelieM, BBIIOJHATH MPeoO0pa3oBaHUS
BBIPAXEHUI, COAEPIKALUX CTEIIEHU C LIETIbIM [T0KA3aTEIEM.

HppauroHanbHbIE BBIPAKEHUS.

Haxomute nomycTMMble 3HAa4eHMs IEPEMEHHBIX B  BBIPAKEHUSX, COAEpIKAIUX
apudmeTuyecKre KBaJpaTHbIE KOPHHU.

BoimonHATe mpeoOpa3oBaHus UpPpALMOHANBHBIX BBIPAKCHHMH, WCIONb3YysS CBOWCTBA
KOpHEH.

YpaBHeHUsS M HEPaABEHCTBA

Pemate kBagpaTHbIC ypaBHEHMUS.

Pemate 1poGHO-palimoHabHBIE ypaBHEHHUS.

Pemate I5MHENHBIE ypaBHEHHMS C NapaMETPAMM, HECJIOKHBIE CHCTEMbl JIMHEHHBIX
YPaBHEHUU C TapaMETPaMH.

[IpoBoNTh HCCIIENOBAaHUS YPABHEHUIN U CUCTEM YPaBHEHHUM, B TOM YUCJIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHUl (yCTaHaBIUBATh, MMEET JIM YPaBHEHUE WIIM CUCTEMa ypaBHEHHI
pEILIeHHUs, €CIIU UMEET, TO CKOJIbKO, U IpoUee).

[lepexoauth OT cioBecHOW (OPMYIMPOBKH 3aaud K e€ anredpanyeckol mojenu c
MOMOILBIO  COCTaBJIECHUS YpPAaBHEHUS WM CHUCTEMbl ypaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MIOJyYEHHBIN pe3ysbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH, PEIIaTh JUHEHHbIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh TIpa(UUECcKyl0 HIUIIOCTPALUIO
MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonumath ¥  HUCHONB30BaTh (DYHKUMOHAIBHBIE TOHATHA M S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONPEACATh 3HAa4eHHWE (YHKIMM 1O 3HAYCHUIO apryMeHTa,
OTpeIeNsTh CBOMCTBA (DYHKIMH 110 € rpaduKy.

Crpouts rpaduku GyHKIUN , OMUCHIBATH CBOWCTBA YUCIOBOM (DYHKLUU 110 €€ TpaduKy.

BeposiTHOCTB M CTATHCTHKA



W3Bnekath M mnpeoOpa3oBbIBaTh HH(POPMALMIO, NPEACTABICHHYIO B BHUAE TaOMIL,
nuarpamm, rpadukoB, MpeACTaBIATh JaHHbIE B BUJIE€ TaOIUL, TUarpaMm, rpaguKos.

OnucelBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKHUX MTOKA3aTeNe: CpeAHUX 3HAUEHUN U Mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHECHHE).

HaxoauTe 4YacTOThl 4YMCIOBBIX 3HAYEHWH M 4YacTOTHI COOBITHH, B TOM 4YHCIE IO
pe3yabTaTaM U3MEPEeHU U HaOJIIOICHUH.

Haxomute BepOSTHOCTH CiIydallHBIX COOBITUH B  ONBITaX, 3HAasg BEPOSTHOCTHU
9JIEeMEHTapHBIX COOBITUH, B TOM YHCIE B OINBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonp3oBaTh rpaduyecKkue MOJENH: JIEPeBO CIy4ailHOTO SKCIIEPUMEHTA, Juarpammbl
Dlinepa, ynciaoBas npsmasi.

OnepupoBaTh MNOHATUSIMH: MHOYKECTBO, MOJMHOYECTBO, BBIIOJHATh OIEpPALUA HaJ
MHOXECTBaMU: O0BbEIMHEHUE, MepeceueHue, IOMOTHEHHUE, TePEUUCIIATh JIEMEHThl MHOXECTB,
IIPUMEHATH CBOWCTBA MHOKECTB.

Hcnonp3oBare rpaduyeckoe IMpeicTaBIeHHE MHOXKECTB M CBS3€M MeXIy HHUMHU IS
OMMCAHUS TPOIECCOB U SIBICHUN, B TOM YHCIE MPU PEIICHUWU 3a4ad U3 JAPYruxX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K konmy oOyueHus B 9 kJjacce OOy4alOmMMUNUCS TOJYYHT CICAYIOIMIHUE TPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

CBoOoHO omepupoBaTh MOHATUSIMHU: KOPEHb 7-il CTENEHH, CTENEeHb C pallMOHAIbHBIM
MIOKa3aTeJIeM, HAaxOIWTh KOPEHb H-U CTENEHU, CTENEHb C pPAalMOHAIBHBIM ITOKA3aTENIEM,
UCTIONB3Ysl MpPHU HEOOXOIMMOCTH KaJbKYISATOpP, NMPUMEHATH CBOMCTBa KOpHA n-W CTENeHH,
CTEINEHHU C PALMOHAIBHBIM ITOKa3aTEIIEM.

Hcnonb30BaTh NOHATHE MHOXKECTBA JEMCTBUTENBHBIX YHCEN IPU pELICHUM 3anad,
IIPOBECHUH PACCYKICHUHN U 10KA3aTEIbCTB.

CpaBHUBaTh M YNOPSAIOYMBATH JAECHCTBUTEIbHBIE YHUCIA, OKPYIVISATH JEHCTBUTEIBHBIE
YUCIIa, BBITOIHATh IPUKUAJKY PE3YJIbTATA BBIYUCIEHUM, OLIEHKY YUCIOBBIX BBIPAKEHUM.

Auaredpanyeckue BbIpasKeHHUs

CBoOOHO omepupoBaTh MOHATHEM KBaApPaTHOTO TPEXWIEHA, HAXOAUTh KOPHHU
KBaJPaTHOIO TPEXUJICHA.

PacknanpiBaTh KBaJpaTHBIA TPEXUJIEH HA TUHEUHBIE MHOKHUTEH.

YpaBHeHHUsS M HEPABEHCTBA

Pemarp nuHeliHble U KBaJpaTHbIE YPaBHEHHUS, YPaBHEHHMsI, CBOJSALINECS K HUM, APOOHO-
palOHAJIbHBIE YPABHEHUS.

PemaTe HecI0KHbBIE KBaIpaTHBIE YPAaBHEHHUS C TAPAMETPOM.

Pemate snuHEiiHBIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HCIOJIb30BaTh METO
MHTEPBAJIOB, M300pakaTh pellleHue HEPABEHCTB HA YUCIIOBOM MPSMOM, 3alIUCHIBATH PEIICHUE C
MIOMOIIbIO CUMBOJIOB.

Pemate cucTemMbl JBYX JMHEHHBIX YPAaBHEHMI C JABYMs IEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIACTCS JTMHEUHBIM.

Pemats HECT0)KHBIE CUCTEMBI HETMHEHMHBIX YPAaBHEHUN C MAPAMETPOM.

[IpumeHsATH  METOABI  PAaBHOCWIBHBIX  IpPeoOpa3oBaHWi, 3aMEHbl  IEPEMEHHOM,
rpaguIecKoro METo/1a MPU PEIICHUN YpaBHEHUM 3-i1 U 4- cTeneHeH.

Pemate cucreMbl JMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIOYAIOLIME
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PELICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOI,
3alMChIBAaTh PELIEHUE C TOMOLIbIO0 CUMBOJIOB.

Pemate ypaBHEHHs, HEpPAaBEHCTBA M HMX CHUCTEMBI, B TOM YHCJIE C OTPAaHUYECHUSIMH,
HaIpHUMep, B LIEIBIX YHUCTIaX.



[IpoBoUTH HCCIEIOBAHUS YPABHEHUH M CUCTEM YpaBHEHHI, B TOM YHCJIe C IPUMEHEHUEM
rpaduyueckux mpencTaBieHui (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHHE WM CHCTEMa ypaBHEHUU
pelIeH s, €ClIi UMEET, TO CKOJIBKO, U ITpoyee).

Pemars TekcToBble 3amauu anreOpanyeckuM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
ypaBHEHHI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh  ypaBHEHMs, HEpaBEHCTBA M HUX CHCTEMbl JJIsi  COCTaBJICHUS
MaTeMaTHYECKOM MOJIENIM pPEalbHOM CUTyallMM WM TPUKIAJHOW 3a7ayd, WHTEPHIpPETHPOBAThH
MOJIy4YEHHBIE PE3YJIbTAThI B 3aIaHHOM KOHTEKCTE.

YucJi0BbIe MOCJIe0BATEIbHOCTH U MPOrPeccHu

CB00OOHO OTnepupoBaTh MOHATHSIMU: 3aBUCUMOCTb, (DyHKIMS, Tpaduk QyHKIUH, TIpsiMast
IPONOPLUHUOHATIBHOCTD, JIMHEeHHass (yHKIMSA, oOpaTHas MPONOPLUUOHAIBHOCTb, Mapadora,
runep06osa, KycouyHo-3a1aHHas QyHKIIHS.

UccnenoBath QyHKIMIO 10 €€ rpaduKy, yCTaHABIMBAaTh CBOWCTBa (PyHKUUMI: 00JacTb
onpezeNieHusi, MHOXKECTBO 3HAu€HUM, HYIM (QYHKIHUHU, MPOMEKYTKH 3HAKOIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHusi W yObIBaHUS, YETHOCTh U HEYETHOCTH, HAHOOJbIIEE U HAUMEHBIIICE
3HAYEHUS], ACUMIITOTHI.

Pacno3naBare  KBaJpaTWyHyl0 (QYHKUMIO 1O  (opmyle, MNPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

OmnpenensaTh NOJOXKEHUWE TpaduKa KBAJPATUYHOM (PYHKIMH B 3aBHUCUMOCTH OT €€
K03 PHUITIEHTOB.

CrpouTth rpaguk KBagpaTUYHON (YHKIIMHU, ONMCHIBATh CBOMCTBA KBAIPATUYHON (YyHKIUU
o e€ rpaduky.

Hcnonp3oBaTh CBOWCTBA KBAAPATUYHON (DYHKLIUU JIJIsl pEILICHHS 3a/1a4.

Ha mpumepe kBaapatuuHoil GyHKIMH CTpouTh Tpaduk pynkmuu y =af(kx + b) + ¢ ¢
NOMOIIBIO TpeoOpa3oBanuil rpaduka GyHKIUU y=f(x).

WnmiocTpupoBaTh € MOMOIIBIO TpaduKa peaJbHYI0 3aBUCUMOCTb WJIM MPOIECC MO X
XapaKTEPUCTHKAM.

Apudmernyeckass 1 reoOMeTPpUYECKAs POrPecCuu

CBoOoHO omepupoBaTh MOHATHSAMH: IOCJIEIOBATENbHOCTh, apupMeTHdyeckas |
reoMeTpHuyecKas Mporpeccuu.

3amaBaTh MOCIENOBATEIBHOCTH Pa3HBIMU CIIOCOOAMHU: OMMCATENBHBIM, TAOJIUYHBIM, C
MOMOIIbIO (POPMYIIBI 72-TO YJIEHA, PEKYPPEHTHBIM.

BbIMONMHATE BBIYUCICHHUS C MCIIOJIB30BaHHEM (OPMYN n-TO 4jeHa apudMeTHdeckorl u
reOMETPUUYECKON TPOrpeCcCrii, CyMMbI MIEPBBIX 7 YIEHOB.

N3006pakaTh WieHBI OCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH MJIOCKOCTH.

Pemarp 3amaun, cBSA3aHHbBIE C YMCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM YHKCJE 3a7aud
U3 PeaITbHOM KU3HU (C HCIIOIB30BAaHUEM KalIbKYISTOPa, IU(PPOBHIX TEXHOIOTHIA).

Pacno3naBaTh ¥ MpUBOAUTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIIEI0BATEIbHOCTEH,
OTPaHUYEHHBIX  IIOCIEA0BATEIbHOCTEH,  MOHOTOHHO  BO3pacTaloummx  (yObIBaroIiuXx)
IIOCJIENOBATEILHOCTEN.

Hmerp mpencraBieHne O CXOAWMOCTH MOCIENOBATEIBHOCTH, YMETh HAXOIUTh CYMMY
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON TTPOTPECCHH.

[TpumeHsTH METOT MaTEMaTHYECKON MHIYKIIMH MIPU PELICHNUH 3a/1a4.

BeposiTHOCTB M CTATHCTHKA

W3Bnekath © 1peoOpa3oBbIBaTh HH(POPMALUIO, MPEACTABIECHHYI0O B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaOJHI, Iuarpamm, rpapukoB, MPEJICTaBIsATh JaHHbIE B BUAE TaOJHIL,
Jrarpamm, rpaukos.

Pemarp 3amaun opraHM30BaHHBIM IEPEOOPOM BapHUaHTOB, @ TAKXKE C HCIOJIb30BAHHEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTUKU Ui MACCUBOB YHCIIOBBIX JaHHBIX, B TOM
YHCIIe CpeIHIE 3HAYCHHUS U MEPBI PACCEHBAHMUA.



HaxoauTh 4acTOThl 3HAUEHUH U 9aCTOTHI COOBITHS, B TOM YHCJIE TMOJIB3YICh Pe3yabTaTaMH
MPOBEAEHHBIX U3MEPECHUIA U HAOJIOICHUH.

HaxomuTh BEpOATHOCTH CIydyalWHBIX COOBITHI B W3YYEHHBIX ONBITaX, B TOM YHUCIIC B
OTbITaX C PAaBHOBO3MOKHBIMH DJIEMEHTAPHBIMH COOBITUSIMHU, B CEPHUSIX HMCIBITAHUM 10 TIEPBOTO
ycrexa, B CepusxX UCIbITaHUN bepHyiuu.

NmeTs ipeacTaBiieHUE O CIy4allHOW BEJIMYMHE U O PACIPEICICHUN BEPOSTHOCTEM.

Nmets mpencraBneHne o 3aKoHE OOJNBIIMX YHCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU U O POJIM 3aKOHA OOJBIIMX YHCEN B IPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acos
Ne HaumeHoBaHue pa3jiesioB U daekTpoHHbIe (UU(POBHIE)
Koutpoabsubie IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC peCypChl
padoThI padoThI
UNCJIA 1 BBIYUCJIEHMA.
1 PannonansHbie yncia 11 1 bubmorexa HOK
" https://m.edsoo.ru/7f415b90
(moBTOpEHUE)
) OYHKINWH. KoopauHatel u 17 1 bubmuoteka [JOK
rpaduku. OyHKIIH https://m.edsoo.ru/7f415b90
AJITEBPAMYECKHUE BuG 110K
nOIMoTEeKa
3 BBIPAXKEHWAL. Bripacerns 7 https://m.edsoo0.ru/7f415b90
C IEPEMEHHBIMH
YPABHEHUWA 1 Eub 10K
. nOIMoTEeKa
4 CHCTEMH YPABHEHHH. 10 1 https://m.edsoo.ru/7f417af8
JIuHeltHbIe ypaBHEHUS
UNCJIA U BBIYUCJIEHMA.
5 CrteneHb ¢ HaTypaJbHBIM 6 bubmorexa HOK
yp https://m.edsoo.ru/7f417afg
ToKa3areyieM
AJITEBPAMYECKHUE Eub 1OK
noIMoTeKa
6 BBIPAXKEHML. 23 ! https://m.edsoo.ru/7f415b90
MHorouJieHbI
AJITEBPAMYECKHUE
https://resh.edu.ru/subject/lesson/7246/start/304407/
7 BBIPAJKEHUSI. dopmyssi 14 1 PSSR0 -
COKPAILEHHOIO0 YMHOKCHUS
2 UNCJIA U BBIUNCJIEHHW L. 10 bubmuoreka [{OK
JemumocThb https://m.edso0o.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/subject/lesson/7246/start/304407/
https://m.edsoo.ru/7f415b90

9 OVYHKIUWUN. JIuneitnas 16 bubmoreka [JOK
byHKIHS https://m.edsoo.ru/7f415b90
YPABHEHUS 1
10 CHUCTEMbI YPABHEHUIA. 14 bu6mmoreka [IOK
CucreMbl TUHEHHBIX https://m.edsoo.ru/7f417af8
YpaBHEHUU
[ToBTOpeHue, 06001IeHNE,
11 . 8 bub6munoteka LIOK https://m.edsoo.ru/7f415b90
CUCTEMaTH3aIus 3HAHUI
12 BeposiTHOCTB U cTaTuCTHKA 34 bubnuoteka [{OK https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB 170
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415fdc

8 KVIACC

C yderom Toro, uto B 8 kiacce B 2023-2-24 rony yueOHbIH nmpeamer «BeposTHOCTh U CTaTUCTHKa» BBEJCH HE B MEPBBINA roJl 00y4eHus, B
IPeIMETHOE CoAepKaHNe 8 KIacca BKIYEHO IPEIMETHOE COJEpKaHKe 7 Kilacca.

KonuyectBo yacos DJIEKTPOHHbBIE
HanmeHoBaHMe pa3ie/ioB U TeM
Ne n/n Kontpoabubie Ipaktnueckue (uupposbie)
NMPOrpamMMbI Bcero
paGoThI PadoThI oOpa3oBaTe/ibHbIE
pecypchl
1 YPABHEHUA 1 HEPABEHCTBA. 20 | bubmmoreka [JOK
Hepapencrtpa https://m.edsoo.ru/7f417af8
) UNCJIA U BBIUMCJIEHUS. KBanpaTHbiit 17 1 bubnmoreka [JOK
KOPEHD https://m.edsoo.ru/7f417af8
3 YPABHEHUA 1 HEPABEHCTBA. 17 1 bu6nuoreka [IOK
KBanpaTHble ypaBHEHUs https://m.edsoo.ru/7f417af8
4 AJITEBPAMYECKUE BBIPAXXEHN . 17 | bubnmoreka [JOK
JIpoOHO-palinoHalIbHbIE BHIPAKEHUS https://m.edsoo.ru/7f417af8
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubmmoreka [JOK
JIpoOHO-palmoHalbHbIE YPaBHEHUS https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
6 YHKLHHI 15 ! https://m.edsoo.ru/7f417af8
. AJI'TEBPAYECKUE BbIPAXXEHU . 14 bu6nuoreka [IOK
Crenenu https://m.edsoo.ru/7f417af8
8 UNCJIA U BBIUMCJIEHUS. JlenumocTs 7 1
9 [ToBTOpeHue, 06001IeHNE, 10 bubmunoreka LIOK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 BeposTHOCTB U cTaTUCTHKA 34 0 3 hitps://m.cdsoo.rw/7E417h2



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417fb2
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9 KJIACC

C yderom Toro, uto B 9 kiacce B 2023-2-24 rony yueOHbIH nmpeamer «BeposTHOCTh U CTaTUCTHKa» BBEJCH HE B MEPBBINA roJl 00y4eHus, B
IpeMETHOE COoJepKaHUEe 9 Kilacca BKIIOYEHO IpeaMeTHoe coaepxkaHue 7-8  kimacoB. Takum o0Opas3oMm, copepxaHue oOydeHHs U
IUIaHUPYEMbIE pPEe3yNbTaThl y4eOHOro mnpenMera «BeposSTHOCTh M CTaTUCTHKa» OyayT COOTBETCTBOBAaTH TPEOOBAHUSAM K pe3yibTaTam,
ykazanHbix B @OIT OO0
B 9 knacce uacwt pazoenos: « Ypaenenus u nepasnecmeay, « Pynkyuuy cKOppeKmuposansl 3a C4ém mo2o, 4mo yacmov mem OaHHbIX pa30enos
OvLna uzyuena 6 8 Knacce.

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 ) bubmmoreka [JOK
HepaBeHcTBa U UX CUCTEMBI. https://m.edsoo.ru/7f419d08
Bbu6nmuoreka [JOK
OYHKIN 15 ! https://m.edsoo.ru/7f419d08
) YPABHEHUA 1 HEPABEHCTBA. 15 1 bubmmoreka [JOK
YpaBHEHUSI U UX CHCTEMBI https://m.edsoo.ru/7f419d08
3 UMCJIOBBIE ITOCJIEAOBATEJIBHOCTU )5 1 bubnnorexa HOK
N ITPOT'PECCUN https://m.edso0o.ru/7f419d08
4 AJITEBPAMYECKUE BBIPAKEHU . 12 1
CreneHs ¢ paluOHAIbLHBIM MTOKA3aTeIeM
Bbu6nmuoreka [JOK
5 BeposiTHOCTB U cTaTuCTHKA 34 3 hitps//m.cdsoo.rw/ 741712
6 [ToBTOpeHue, 06001eHNEe, CUCTEMATH3AIUS 24 | Bbu6nmmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 153 7 3



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f419d08

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YYUEHUKA

1. C.M. Huxonbckuii M. K. ITotanos, H. H. Pemernuxos, A. B. IlleBkun. Anre6pa. 7 kiacc:
Y4eOHHMK )1 yHamuxcs 00meoopazoBaTenbHbIX opranusanuii / C.M. Hukonsckuit M. K.
IToranos, H. H. Pemernukos, A. B. IlleBkun

1. C.M. Huxonsckuii M. K. IToranos, H. H. Pemernuxos, A. B. [lleBkun. Anre6pa. 8 kacc:
Y4eOHHMK )1 yHamuxcs 00meoopazoBaTenbHbIx opranusanuii / C.M. Hukonsckuit M. K.
IToranos, H. H. Pemernukos, A. B. IlleBkun

1. C.M. Huxonsckuii M. K. IToranos, H. H. Pemernuxos, A. B. [lleBkun. Anre6pa. 9 kiacc:
Y4eOHHMK )1 yHamuxcs 00meoopazoBaTenbHbIx opranusanuii / C.M. Hukonsckuit M. K.

IToranos, H. H. Pemernukos, A. B. IlleBkun

METOANYECKHUE MATEPUAJIBI 1IJIS1 YUUTEJIA

3. M. K. IToranog, A. B. llleBkun Anrebpa. 7 kiacc. MeTonuueckre peKOMEHIAINK — ITocoOure
JUTs yauTenei oomeo0paszoBarenbHbix opranm3anuii / M. K. [Totanos, A. B. IlleBkun — M:
[Ipoceemienue

M. K. [Toranos, A. B. llleBkun Anrebpa. 8 kiracc. MeTonnueckue peKOMEHAAIMHN — Tocooue
JUTsl yauTenei obmeo0paszoBarenbHbix opranm3anuii / M. K. [Totanos, A. B. IlleBkun — M:
[Ipoceemenue

M. K. [Totanos, A. B. llleBkun Anrebpa. 9 kiracc. MeTonnueckne peKOMEHAAINN — TOcoOue
JUTsl yauTenei obmeo0paszoBarenbHbix opranm3anuii / M. K. [Totanos, A. B. IlleBkun — M:
[Ipocsemenue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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