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Anrebpa sABIAETCSs OJHHM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUILINH, KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
IPOAODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAy4YHBIX MPEACTABICHUN O MPOUCXOKACHUU U CYIIHOCTH anreOpanyecKux
abCcTpakimii, cnoco0e OTPAKEHHUSI MATEMAaTUYECKON HAYKOW SIBJIEHUH U MPOLECCOB
B MPUPOJEC W OOIIECTBE, POJU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aJalTalliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl oOecleuMBaeT pa3BUTHE YMEHMsI HaOJIIOaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU [JE€HMCTBHUS M BBIBOJBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] O0O0YyYarolMXCs: OHM HCIHOJIB3YIOT JAEIYKTUBHBIE U
WHIYKTUBHBIE pacCyJeHusl, 0000IIeHEe U KOHKPETU3AINI0, a0CTparupoBaHue U
anajnoruto. OOyueHwe  aireOpe  MOpPEANoOJaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOATENILHON JCSITENIBHOCTH 00YyYarolmuXxcsi, MO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3aueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykrype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
oO1ero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOJUYECKUE
JuHUM: «Hucaa ¥ BeIUKCIEHUSN», «ANTeOpanyecKue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxaas H3 3TUX COJEp)KaTeIbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpyrMMH €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JOTUYECKH PACCYKJaTh, MUCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpammy y4deOHOro Kypca «AJredpa» BKIHOYEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zAeiiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthyeckoro si3pika. CoaepkaTelbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOro Kypca «Anredpa» sSBISETCS €ro
MHTETPUPOBAHHBIN XapaKTED.

Conmepxxanue nuHMM «Yucia M BBIYMCICHUS» CIYXKHUT OCHOBOM JJIst
JaNbHEUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJITOPUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAJIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOpPMHpPOBAHHEM
MPEACTABICHUN O JACHUCTBUTEIBHOM YHCIE. 3aBEpPIIEHHE OCBOCHHUSI YHMCIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.



Copepxanue AByX alreOpandeckux JUHUN — «AITreOpaniecKue BhIPaKECHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYECKOro ammapara, HeoOXOJUMOTO IJisl PEIIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX TMPEIMETOB U TPAaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
paloHaNIbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
S3bIKa ISl TIOCTPOCHHSI MaTeMaTUYeCKUX MOJENeH, OMUCAaHUs MPOIECCOB U
SBIICHUN peanpHOro Mwupa. B 3amaum oOydeHmsi anreOpe BXOMAT TaKkKe
JaNbHEWIIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIWMOTO, B
YaCTHOCTH, JJIsi OCBOCHHS Kypca HWH(GOPMATUKH, W OBJIAJICHUEC HAaBbIKAMHU
JIeAYKTUBHBIX paccyxaenuid. [IpeoOpa3oBaHue CUMBOIBHBIX (POPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHANBHO-TpaUIECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJaroluMucs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTUYecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B MPHUPOJIEC
u obmiectBe. M3yueHue martepuana CrOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh Pa3IMYHBIC BHIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN HUBUIN3ALUHU U KYJIbTYPBHI.

Pabouass mporpamma mo anredpe s 8 Kiacca COCTaBlieHa Ha OCHOBaHUU
OenepanpHoil  paboyeil  mporpaMmbl  OCHOBHOTO  00Imiero  oOpa3oBaHUS
«Marematukay (6a30BbIil ypOBEHb) M 5-9 kitaccoB oduero oopazoanus 2023 r.,
B COOTBEeTCTBMM C  TpeOoBanusimu  DenepanbHOr0o  TOCyAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO OOIIero oOpa3oBaHMs, YTBEPKICHHOTO
npukazoM MuHucTepcTBa oOpa3zoBaHus W Hayku Poccuiickoit denepanuu ot
17.12.2010 r. Ne 1897 (¢ wu3MeHEHUSMH U JONONHEHHsMH). I[Iporpamma
pazpaboTraHa ¢ yd4€TOM OCHOBHOW 0Opa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO
obmero obpazoBanuss MBOY «CHI Nel3» wu yuyeOGHoro miana. Paccumrtana Ha
4yaca B Henento (34 yueOHble Hefenu, 136 yacoB).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHeiii kopeHb u3 uwucna. [loHsitue 00 HppalMOHAIBHOM YHUCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEeNbIM MOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAs 3alUCh YHCIIA.

AnredOpandecKue BbIPAKEHUS

KBagpaTHblil  TpEXuieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [I€JICHHE alreOpandeckux ApoOeH.
PanonanbsHbIie BhIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['paduueckas uaTEpHpeTalvs YpaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVUHEWHBIX YpaBHEHUU C JBYMS IE€peMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OTHON NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUU

[lonarue Qynkuun. OOnacCTb ONPEACTICHUST W MHOXXECTBO 3HAUYCHUM
dbynkuun. CrocoObl 3a1aHnus PyHKITUH.

I'padpux dynkuuu. Yrenune cBoiicTB (yHkumu mno e€ rpaduky. [Ipumepsr
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

OyHKIMM, OIMUCHIBAIONIME TIPSIMYIHO M OOpaTHYH MPONOPLMOHAIIBHBIC
3aucuMoCTH, ux rpadukn. Pyukmun Yy = KIXy = x2, y = X3, y = VX, y=|x].
['paduyeckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUH.

BeposiTHOCTB M CTATHCTUKA

[IpencraBnenne MaHHBIX B BUAE TaOMUIl, nuarpamm, rpadukoB. 3aroTHEHHUE
TaOJuIl, YTEHHWE W TOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHHE rpauKoB peasibHbIX NpoueccoB. M3pneuenue nndopmaium u3
JarpaMM U TaOJIull, UCIIOIb30BaHUE U UHTEPIIPETalUsl JaHHBIX.



OmnwucarenpHas CTAaTHUCTHKA: cpelHee apu(pMeTHYecKoe, MeauaHa, pa3max,
HauOobllIee W HAaUMEHbIIEee 3HAYeHHs HaOopa YHCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4YallHOM U3MEHYUBOCTH.

CnyyallHbI SKCHIEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh U
yacToTa. PoJb MaoOBEpPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
u B obmiectBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Cremens BepmuHbl. Yncino pébep W cymmapHas
creneHb BepiuH. [IpencraBienue o cBsizHoctu rpada. Lemu u nuknsl. [lytu B
rpadax. O6xon rpada (viinepo myth). [lpeacraBienue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ noMous0 rpados.

[IpencraBieHune qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, JJEMEHT MHOXKECTBA, NOAMHOXKeCTBO. Onepaunn Hax
MHOKECTBaMU: 00bEIUHEHHUE, MepeceueHue, aononHeHue. CBoiicTBa omnepauui
HaJl MHOXECTBAaMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENCIUTENIBHOE,
BKIIOUeHUs. Vcnonp30BaHWe TpaUUYecKOro NPEICTaBICHUS MHOXKECTB s
ONMCAHUs PEATbHBIX MPOLIECCOB U SIBJIICHUM, IPU PEICHUHN 3a7a4.

N3mepeHne paccenBaHMs AaHHBIX. J(Hcnepcuss M CTaHIZAPTHOE OTKIIOHECHHE
YHCIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL  ciydyallHOro omnblTa. CiydyaliHble COOBITHS.
BepositHoctr  coObIThil.  OnNbBITBL ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTAPHBIMU
coObITusiMU. Cyyalinbiil BBIOOp. CBSI3b MEXKIY MaJOBEPOSITHBIMU U TIPAKTUYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

HepeBo. CBoiicTBa [€pEBbEB: EAUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSAYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M uucioMm péodep. IlpaBuio
yMHOKeHHUs. Penienne 3aad ¢ noMoipto rpagos.

[IpoTuBomnonoxxubie coObiTUsl. [uarpamma Oiinepa. OObeaUHEHHE W
nepeceuenne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBuino ymHOxeHus. HesaBucumbie
coObrTus. IlpencraBnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HaxO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO AEPEBA CIyYaMHOTO JKCIEPUMEHTA,
auarpamm Ounepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMbBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS IIPOTrpaMMBbl Y4EOHOTO Kypca «Aredpa» XxapakTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBIICHUEM HMHTEpPEca K MPONUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTWKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATHKOB U POCCHUMCKON MATEMATUYECKOUM IIKOJIBI, K UCTIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B
JPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ro IMpaB, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOUEAYpP TPakJaHCKOTO OOIIeCTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO 3THUYECKUX MPOOJIeM, CBS3AHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHUKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTMBHOE y4acTHE B PEUICHUU NMPAKTUYECKUX 33a/1a4 MATEMATUYECKON HANpPaBIECHHOCTH, OCOZHAHUEM
BOXHOCTH MaTEMaTUUECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEH KM3HU JJIs YCIEHON MPOodeCCUOHAIBHON IEITeIbHOCTH
U pa3BUTHEM HEOOXOJUMBIX YMEHUHN, OCOBHAHHBIM BHIOOPOM M MOCTPOCHUEM MHAUBUYATBHON TpaeKTOpUHU 00pa30BaHUS
Y )KM3HEHHBIX [JIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U ICTETHYECKOMY BOCIIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3aj]lay, pElICHUH,
paccyXJIeHui, yMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaIlMe! B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPECTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJALI W OOINECTBA, MOHMMAaHUEM MaTEMaTUYeCKOW HayKuM Kak cdepbl YelT0BEYECKON
NEATEIIbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTU ISl PA3BUTHS IMBWIM3ALMM, OBJIAJCHUEM SI3BIKOM MATEMAaTUKU U



MaTEeMaTUYECKOM KyJIbTYpOi KaK CPEACTBOM IMTO3HAHUS MHUpPA, OBJIAJECHUEM MTPOCTEUIIMMH HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbSI H IMOLHMOHAJIBHOI0 0JIArONOJIYYMS

TOTOBHOCTBIO TPUMEHSTh MATEMAaTUUYECKHE 3HAHUS B MIHTEPECAX CBOETO 3710POBbsI, BEEHUS 370pOBOr0 00pa3a KU3HU
(3m0poBO€ MHUTaHWE, COAJAHCUPOBAHHBIM PEXKUM 3aHATUH W OTAbIXa, pEryjspHas (QU3NYecKass aKTHUBHOCTB),
c(OpMUPOBAHHOCTHIO HaBBIKA PEIICKCHH, TPU3HAHIUEM CBOETO MPaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro 4eIoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpUEHTALMEN Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUN JJIs pelieHMsl 3a/1a4 B 00JaCTU COXPAHHOCTH OKpY Karolen
Cpelbl, IJIAHUPOBAHUS IOCTYIKOB M OLEHKM HMX BO3MOXHBIX IOCIEACTBUM I OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peLeHus;

8) ajanTanus K H3MEHSIIOIMMCS YCJIOBUSAM COLMAIBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBHUSX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH 4e€pe3
IPAKTHYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y JIPYTUX JItOJeH, IpruoOpeTaTb B COBMECTHON J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, B TOM 4HClEe (OPMYJIUPOBATH UIEHU, MOHSITHS, TMIIOTE3BI 00
OOBEKTaX U SBJIEHUSAX, B TOM YHCJIE€ paHee HEU3BECTHbIX, OCO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, IJITAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOLIMIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIECHUS U JeHCTBUs, (OPMYIUPOBATh U OLEHUBATh PUCKU M MOCIEACTBHUS,
dhopMUpOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue JelicTBUA:



BBISIBISIT U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, IMOHSATUN, OTHOLIEHUU
MEXIy TOHATUSAMH, (POPMYIUPOBATH ONpEACNCHUs TOHATUN, YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIacCU(pUKALMU, OCHOBAHHMSI JIJIs1 00O0OIICHNS U CPABHEHHSI, KPUTEPUU MTPOBOANMOIO aHAIIN3A,

BOCIIPUHUMATh, (OPMYIUPOBaTh W NPeoOpa3oBbIBATh CYXKACHMS: YTBEPAUTEIbHBIE U OTpPUIATEIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUrs B (pakTax, JaHHBIX, HAOMIONCHUAX U
YTBEPKICHUSX, IPEIaraTb KpUTEPUHN JUIs BBISIBICHHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUMI;

JienaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M WHAYKTHBHBIX YMO3aKIIIOUCHHN,
YMO3aKJIFOUEHHH 10 aHAJIOTHH;

pa3buparh JOKa3aTENbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (TMpsMble M OT NPOTHUBHOTO), IPOBOAMUTH
CaMOCTOATENIbHO HECIIOKHBIE I0KAa3aTEIbCTBA MATEMATUUECKUX (PAKTOB, BHICTPAUBATh apryMEHTALIMIO, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 peleHus ydeOHOH 3a7aun (CpaBHUBATh HECKOJIBKO BAapUAHTOB pEIICHHUs, BbIOUpaTh Hanbosee
HOJXOJAIINH ¢ yYETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS.

UCTIONb30BaTh BOMPOCHI KAaK HCCIENOBATENLCKUNA WHCTPYMEHT TIO3HaHWs, (OpPMYIMpOBaTH BOMPOCH,
¢dukcupyronme TpoTUBOpeUre, MpodIeMy, CaMOCTOSATEIBHO yCTaHABIUBATh UCKOMOE U JaHHOE, (hOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH MO CAMOCTOSITEJIBHO COCTaBICHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOONBIIOE UCCIIEI0OBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHUYECKOT0 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKAY COOOM;
CaMOCTOSITENIbHO (pOpMYJUpPOBaTh OOOOIIEHHS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO HAOIIOCHUS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIBUTATH MPEAINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIIUHU, JAHHBIX, HEOOXOAUMBIX JIJIsl pEIICHUs 3a1a4H;



BBEIOWPATH, aHAIM3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUIHBIX BUAOB U (opM
MIPE/ICTABIICHNUS,

BEIOMpATh (hopMy mpencTaBieHuss HHOOPMAIMU U HWILTIOCTPUPOBATH pEIIaeMbIe 3aaud CXEMaMU, JHarpaMMaMH,
WHOM TpauKOM U MX KOMOMHAIUSAMU;

OLICHWBaTh HAAGKHOCTh HMH(OPMAIMHA TO KPUTEPHSIM, MPEAJIOKESHHBIM YYHUTEIEM WU CHOPMYITUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKJIEHUS B COOTBETCTBUM C YCJIOBHSMH U LEISIMH OOILIEHUS, SCHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 X0y PELICHUS
3a/1a4d, KOMMEHTHUPOBATh MIOJyYE€HHBIN PE3YJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOl TeMbl, MPOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh WJIEH, HALCJICHHBbIE HA TOUCK PELIECHUS, COMOCTABIATh CBOM CYXICHHUS C CYXACHUSIMHU APYTHUX
YYaCTHUKOB JMajiora, oOHapyXUBaTh pa3jMuue U CXOJACTBO IMO3ULUH, B KOPPEKTHOW ¢opme (popMyInpoBaTh
Pa3HOIUIACHSI, CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIIEIOBAaHUs, MPOEKTA, CAMOCTOSITENIbHO BBIOUPATh
dbopmart BBICTYIUICHUS ¢ YYETOM 3aj1au MIPE3CHTAIMU U OCOOCHHOCTEHN ayAuTOpUH;

NOHMUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUWBUIYAIbHOW pabOThl MpU PEHICHUH Y4YEOHBIX
MaTeMaTUYECKHX 3a/1a4;

OPUHUMAThH 1I€Jb COBMECTHOM NESATENBHOCTH, MJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThl, pacmpeneisaTh
BU/JIbI paboOT, TOrOBapUBATHCA, 00CYXKIATh MPOLECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHUX JIFO/IEH;
y4acTBOBaTh B TPyHmnoBbIX (popmax pa®oThl (0OCYKIEHUS, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE),
BBITMOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM ACUCTBUS C JPYTMMH YjeHAMH KOMaHbI, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:



e CaMOCTOSITEJIBHO COCTABJIATH IUIAH, aJTOPUTM PELICHHs 3a1adyu (WM ero 4acTh), BBIOMpPATh CIIOCOO pEeIIeHUs ¢
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMM CAMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa pEeLICHUs] MATEMaTUYECKOH 3a1auu;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEILICHUH 33a4l, BHOCUTHb KOPPEKTUBBI B JIEATEIIBHOCTh
HA OCHOBE HOBBIX OOCTOSATENbCTB, HAWJIEHHBIX OIIHOOK, BBISIBIEHHBIX TPYJIHOCTEMH;

e OIICHUBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTU IOCTABIEHHOW LEM M YCIOBUSIM, OOBICHATH HPUYUHBI
JOCTHKEHUS UM HETOCTHXKEHUS 1IEJIH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K konIity oOydeHus B 7 kjaacce 00y4yaroIIUIiCs MOMYUYUT CIAETYIONINE NPEIMETHBIC PE3YIbTaThI:

Yucia 1 BbIYMCICHUS

BbINONHATB, cCOYeTast yCTHBIE M MUCbMEHHBIE MPUEMBI, apu(PMETHUECKUE AEUCTBUS C pAllMOHATIBHBIMHU YACIAMHU.

HaxonuTth 3HaYeHHS YHCIIOBBIX BBIPAXKEHUHN, TPUMEHSITH Pa3HOOOPa3HbIE CITOCOOBI M TPUEMBI BHIYUCIICHUS 3HAUCHUN
JTPOOHBIX BBIPAKEHUM, COEPIKAITNX OOBIKHOBEHHBIC U JECATUUHBIC POOH.

[lepexoauTh OT OAHOW (POPMBI 3aIUCH YHUCEN K APYyroM (mpeoOpa3oBbIBaTh NECATHUYHYIO IpO0Ob B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECSITUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyIJsTh Ynca.

BpINONHATS NMPUKHUIKY U OLIEHKY PE3yJIbTaTa BBIUUCICHUN, OLUECHKY 3HAYEHUU YHMCIIOBBIX BBIPAKCHUMN. BBINOIHATH
JEHUCTBUS CO CTENEHSIMU C HATypajIbHBIMU MOKA3aTEISIMU.

[IpuMeHsTh MPU3HAKKU IETUMMOCTH, Pa3JIOKEHUE HA MHOYKUTEIN HATYpaJIbHBIX YHUCE].

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 3aJayd, CBSI3aHHBIE C OTHOIICHUEM BEJIMYWH, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH PE3yNbTaThl PEIICHUS 3aJady C YYETOM OrpPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.



AuiredOpanyecKue BbIPaKeHUA

Hcnonb30oBaTh anreOpanvyecKkyrd TEPMHUHOJIOTHIO U CUMBOJIMKY, NPUMEHSTh €€ B IMPOLIECCE OCBOECHUA Y4EOHOIO
MaTepuraa.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPU 33JJaHHBIX 3HAUCHUSAX IEPEMEHHBIX.

BoInonHATe peoOpa3oBaHus LIEJIOTO BBIPAXKEHHUS. B MHOTOYJIEH IPUBEIECHUEM MOJOOHBIX CIAraeMbIX, paCKpbITUEM
CKOOOK.

BBITTONHAT YMHOKEHHE OJHOYJIEHA Ha MHOTOWIEH U MHOTOYJIE€HAa Ha MHOTOYIEH, IPUMEHATh (POPMYJIbl KBajpaTa
CYMMBI U KBaJpara pa3HOCTH.

OcCylIecTBIATh pa3iokKEeHNE MHOTOWIEHOB HA MHOXHTEIU C MIOMOILBIO BHIHECEHHS 32 CKOOKHM OOILEro MHOKUTEJNS,
IPYNIHUPOBKYU CIIAraeéMbIX, IPUMEHEHUSI (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensaTh mpeoOpa3oBaHKs MHOTOUYJIEHOB JIJISl PELICHUS Pa3IUYHbIX 337a4 U3 MaTeMaTHUKU, CMEXHBIX IPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypalbHBIMU MOKA3aTENIMU JJIs IPE0Opa30BaHuUsl BEIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHS C OJHOW IEPEMEHHOM, MIPUMEHSS MPABWIA NEPEXOJA OT MCXOAHOTO YPaBHEHHUS K
PaBHOCWIBHOMY eMy. [IpoBepsTh, SIBISETCA JIM YUCIO KOPHEM YPABHEHUS.

[TpumensTh rpaduueckue METOIbl MPU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX CUCTEM.

[TonGupath mpUMepsI Nap YUCE, ABISIOUIMXCS PEIICHUEM JINHEHHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON MJIOCKOCTHU I'paUK JIMHEHHOTO YpaBHEHUS C ABYMsS MEPEMEHHBIMU, MOJIb3YSACh rpapuKoM,
IIPUBOJUTH NPUMEPHI PELIEHUS YPABHEHHUS.

PermaTe cucteMbl IByX JIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU, B TOM YHCIIE Tpa(UUecKu.

CocTaBnsaTh W pewiarh JHHEWHOE YpPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHHM IO YCJIOBHIO 3a/1ayH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJIYYEHHBIN PE3yJIbTarT.

DyHKIUU

N300paxkaTh Ha KOOPAMHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATAM, Jy4d, OTPE3KH,
WHTEPBaJIbl, 3alUCHIBATh YUCIOBbIE TPOMEKYTKU HA aNreOpandyeckoMm si3bIKe.



OtmedaTh B KOOPIUHATHOW IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPAMHATaM, CTPOUTH TpadUKH JIMHCWHBIX (PYHKITUH.
CrtpouTts rpaduk pyHkuuu Yy = [X|.

OnuceiBaTh ¢ TMOMOIIBIO (QYHKIIUA W3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMHU: CKOPOCTh, BPEMS, PacCTOSHUE,
1[€Ha, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIHLHOCTh, BpEMsi, 00bEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tornmate Tpaduueckuii crmocod MPEACTaBICHUS W aHaidu3a WH(pOpMAIMU, HW3BJICKaTh W HWHTEPIPETUPOBATH
uHbOpMaIINIO U3 TPa(UKOB PEAbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniry oO0ydyeHus: B 8 kiaacce oOydaromuiics MOTYYUT CISAYIONINE MTPEAMETHBIC PE3YIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HayajbHBIE IPEICTABICHHUS O MHOXECTBE JCHUCTBUTEIIBHBIX YHUCEI JJIsI CPABHEHUS, OKPYIJICHUS U
BBIYUCIICHUN, N300paxaTh JeHCTBUTEIbHBIC YMCIIa TOUKAMU Ha KOOPAUHATHON MPSIMOM.

[IpuMeHATh TOHSATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOJWUTh KBaJpaTHbIE KOPHHU, HCIOJB3YS MpHU
HEOOXOJMMOCTU KaJIbKYJISITOP, BBINOIHATH MPEOOPa30BaHUsl BBHIPAKECHUM, COACpKAIIUX KBaJIpaTHBIE KOPHU, MCIOJIb3Ys
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3anMCH OOJIBIIMX U MAJIBIX YHUCEJT C IOMONIBIO IECATUYHBIX Ipobeit u creneneit yucna 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpuMeEHSATh TOHSTHE CTENEHH C I1ENbIM TMOKa3aTesleM, BBIMOJHITh MPeoOpa3oBaHUsl BBIPAXKEHUM, COJEpIKALIUX
CTEIIEHU C LIEJIBIM [OKa3aTeJIeM.

BBITIONHATE TOXKIECTBEHHBIC MPEOOpa30BaHUsI PaAllMOHAIBHBIX BBIPAKEHUH Ha OCHOBE NPAaBWI JCHCTBUN HaJ
MHOTOYJICHAMH U alre0panyecKuMu JIpoOsiMu.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIU.

[TpumensTh mpeobpa3oBaHus BRIPAKECHHM IS PEIICHUS PAa3IMYHBIX 3374 U3 MAaTEMAaTHKH, CMEKHBIX MPEMETOB, U3
peabHOM IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE, KBaJpaTHbIC YPABHEHUS W PalMOHAIbHBIC YPAaBHCHMS, CBOISAIIMECS K HUM, CUCTEMbI IBYX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.



[IpoBOAMTE NPOCTEUIIME HCCIECIOBAHUS YPAaBHEHWW W CUCTEM YPABHEHHM, B TOM YHCIE C IPUMEHEHHEM
rpaduueckux npeacTaBieHuil (ycTaHaBIMBaTh, UIMEET JIM ypPAaBHEHUE WM CUCTEMa YPaBHEHUU PEIICHUs, €CIIH UMEET, TO
CKOJIbKO, U MPOYEE).

[TepexonuTe OT CJIOBECHON (QOPMYIMPOBKM 3amaud K €€ anreOpanyeckod MOJENH € MOMOIIBIO COCTABIICHUS
YPaBHEHUS WM CUCTEMBI YPaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3a/1a4y IIOJy4YECHHBIN PE3yJIbTaT.

[IprMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLICHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM
NEPEMEHHOM M HMX CHCTEMbI, JaBaTh TIpaUUeCcKyl0 WJUIIOCTPAIMI0 MHOXECTBA PEIICHU HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[Tonumath M UCHOAB30BaTh (YHKUMOHAIBHBIE TMOHATUS U SI3bIK (TEPMUHBI, CHUMBOJUYECKHE OOO3HAUEHUS),
ONpEAENATh 3HaUeHUE (QYHKIUHU 110 3HAYEHUIO apTyMEHTa, ONPEEsATh CBOMCTBA (PYHKIMHU T10 €€ rpaduKy.

Crtpoutsb rpaduku 3J€MEeHTapHBIX QYHKUIUNA BUJIA:

y =k/X, y = %2,y =x3,y = |X|, y = VX, oruCBIBaTh CBOICTBA YHCIOBOH (YHKIHH 1O ¢& rpaduKy.

BeposATHOCTH U CTATHCTHKA

Yurath U3BJIEKaTh U IPEOOPa30BbIBATh MH(OPMALIKIO, IPEACTABICHHYIO B TaOIUIaX, HA UarpaMMax, IpeCTaBIATh
JIaHHBIE B BUJIE Ta0JIUII, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE (CTOJI0YATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYEHUM.

OnuceiBaTh U MHTEPIPETUPOBATH PEAIbHbIE YMCIIOBBIE JAHHBIE, MPEACTaBICHHbIE B TaOJMIAX, HA Juarpammax,
rpadukax.

Hcnonp30BaTh Al ONMCAHUS JAaHHBIX CTaTHCTUYECKUE XapaKTEPUCTUKU: cpelHee apu(MeTHdyeckoe, MeauaHa,
HanOoJIbLIEE U HAUMEHBIIIEE 3HAYEHUS, pa3Max.

HNmeTh npeacTaBiaeHue O CIy4yaliHOM M3MEHUMBOCTU Ha MpUMeEpax 1eH, (PU3NUYECKUX BEJIMUYHH, aHTPOIIOMETPUUYECKUX
JAHHBIX, UMETh MPEIACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

OnuceiBaTh TaHHBIE C MMOMOINBIO CTATHCTHUYECKUX MOKAa3aTesiel: CPeIHUX 3HAYEHUH M Mep paccenBaHMs (pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIOHEHUE).

HaxonuTh 4acTOTHl YHMCIIOBBIX 3HAYEHUH M 4YacTOThl COOBITHI, B TOM YHCIE MO pe3yJbTaTaM H3MEPEHHN Hu
HaOIIOIEHUIA.



HaxonuTh BEpOATHOCTH CIydaliHbIX COOBITHI B OIBITaX, 3Has BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITHIA, B TOM YHUCIIE B
OTBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBath rpaduieckiue MOJENU: AEPEBO CIy4alHOTO SKCIIEPUMEHTA, TUarpaMMbl Diiiepa, YucIoBasi mpsMasi.

OmnepupoBaTh MOHATUAMH: MHOXECTBO, MOJMHOKECTBO, BBIIOJHATH OIEpPAllMU HaJ MHOXXECTBAMU: OOBEIUHEHHE,
nepeceyeHue, JOMOIHEHUE, IEPEUHUCIIATh JIEMEHThl MHOKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpaduyeckoe NpeCTaBICHNE MHOKECTB U CBSI3€ MEXTy HUMH JIJIsl OTIMCAHUS TIPOIIECCOB U SIBJICHUH,
B TOM YHCJIE€ IPU PEUIEHUH 3a]a4 U3 APYTUX Y4EOHBIX IPEAMETOB U KYpPCOB.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
1 BBonHoe noBTOpeHue 2
bu6mmoreka [IOK
2 4 K 15 1
ucia u Beuncienus. KpagpaTaslie KOpHU https://m.edsoo.ru/7f417af8
3 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 1 bu6mmoreka [IOK
IOKa3areyieM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
4 D 5 1
KBagpartsslii TpéxuineH https://m.edsoo.ru/7f417af8
5 AnrebpanuecKue BHIpaXKEHHUS. 15 1 bubnnoreka [JOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuotexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI bubnmnoreka [JOK
7 y 13 1
YPaBHEHUH https://m.edsoo.ru/7f417af8



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

bubmuorexa [JOK

8 VYpaBueHus u HepaBeHcTBa. HepaBeHCcTBa 12 1 httos://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
o DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
. 1
10 Dyricumn. Hucsnossie GyrKimn o https://m.edsoo.ru/7f417af8
11 BeposTHOCTB M cTaTHCTHKA 32 2
bu6mmoreka [IOK
12 HosToperne 1 06obmene 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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PaGouass mporpamma yueOHOTO Kypca «AnreOpa» Ha ypOBEHb OCHOBHOTO
obmiero oOpaszoBaHust st oOydaronuxcs 7-9-x kimaccoB MBOY «CII Ne 13»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o @epnepanbHoro 3akona oT 29.12.2012 Ne 273-03 «O6 ob6pazoBaHuuU
B Poccuiickon denepanuny;

o mpukaza MunnpocBenienuss ot 31.05.2021 Ne 287 «O6
YTBEPKICHUU (elepaibHOTO TOCYAapCTBEHHOTO  00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO OOIIETO 00pa30BaHU;

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O6
yTBEpXKIEeHUM (eaepanbHoil 00pa3oBaTEeIbHOM MPOrpPaMMbl OCHOBHOTO
00111ero 00pa3oBaHUs»;

o mpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6
YTBEPKICHUU [Topsinka OpraHu3auu u OCYIIIECTBJICHUS
00pa3oBaTeNbHON ACSATEIBHOCTA O OCHOBHBIM 00111€00pa30BaTEIbHBIM
nporpaMmamM — oOpa30BaTelbHBIM IPOTPaMMaM Ha4yaJbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPEAHETr0 00IIero 00pa3oBaHUs;

o CII 2.4.3648-20 «CanuTapHO-3IUAEMHUOJIOTHYECKHE TPeOOBaHUS K
OpraHu3alMsIM BOCIIUTAHUS U OOYUEHHUsI, OTAbIXA U O3J0POBJICHUS JIETEH U
MOJIOJICKW», YTBEPKICHHBIX ITOCTAHOBJIECHUWEM TIJIaBHOIO CaHUTAPHOTO
Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'uruennyeckrue HOPMaTUBBI U TPEOOBAHUS K
obecrnieyeHuto Oe3omacHOCTH W (Wiu) OE3BPEAHOCTH JUIsl  4eJoBeKa
(bakTOpOB Ccpelibl OOUTAHUS», YTBEPKIECHHBIX MOCTAHOBICHUEM TJIaBHOTO
canuTapHoro Bpaya ot 28.01.2021 Ne 2;

o KOHIIETIIUH pa3BUTHUS MaTeMaTU4YECKOTrO o0pa3oBaHusl,
yTBEpKIAeHHOU pacnopsbkeHreM IIpaBurensctBa ot 24.12.2013 Ne 2506-
p;

e y4eOHOTO IJIJaHA OCHOBHOTO OOIIEro 00pa3oBaHMs, YTBEPKIACHHOTO
npukazom MBOY "CII Ne 13" ot 30.08.2023 Ne 646/01-16 «O06
YTBEP)KJICHUU OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl  OCHOBHOTO
o01ero oOpa3oBaHUs»;

o (enepanpHOil paboueil mporpammbl y4eOHOTO Kypca «Anredpay,
KOTOPBIN BXOJUT B COCTAaB Y4eOHOTO npeameTa «MaremaTnkay.

PaGowass  mporpamMma  OpUEHTHpPOBaHAa  Ha  IICJIEBbIE  MPUOPHUTETHI,
chopmynupoBaHHbie B denepanbHONM pabodeil mporpaMme BOCHUTAHUS U B
paboueit nporpamme Boctutanus MbOY «CIHI Ne 13»

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHMs: OHAa 00eCTIeYNBAET U3YUYEHUE OPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYyHOTO0, TaK M TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
MPOJIOJKEHUS 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTHe y 00yyaromumxcs
HAy4YHBIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandyeckux



abCcTpakIMii, cnoco0e OTPAKEHUSI MATEMAaTUYECKOM HAYKOW SIBJIEHUI U MPOLECCOB
B MPUPOJEC W OOIIECTBE, POJU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTalid B COBPEMEHHOM LU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieynBaeT pa3BUTHE YMEHHUS HAOJIOJATh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkAcHUS. OCBOEHUE Kypca anredpbl 00ecreurnBaeT pa3BUTHe
JIOTUYECKOTO MBIIUICHUS OOYYaIoIIUXCsA: OHU UCHOJIB3YIOT JEIYKTUBHBIE U
WHIYKTUBHBIE PacCyXJeHusi, 0000IIeHe U KOHKPETU3al1Io, aOCTparupoBaHue U
aHanoruto. OOydyeHme  anrebpe  mpeamoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOATENIbHON JACSITENBHOCTH 00YyYalolUXCs, IO3TOMY CaMOCTOATEIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEeHHUS.

B crpykrype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
oO1ero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOJUYECKUE
JuHUM: «Hucaa ¥ BeIUKCIEHUN», «ANTeOpandecKkue BhIPAXKEHUN», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX CoaepKaTelbHO-METOIMYECKHX
JVHUH pa3BUBAECTCs Ha NPOTSLDKEHUU TPEX JIET U3yUEHUsl Kypca, B3aUMOJIEHCTBYsI C
IpyTMMH €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca O0Oydaromumcs
NPUXOAUTCS JOTUYECKU PACCY’KIATh, UCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3THUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MaTreMmaTrhudeckoro ss3pika. ConepxkaTeNnbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Auredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanue nuHUM «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM JJIst
JalbHENUIIEr0 U3y4yeHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy O0YyYaroluXcs
JIOTUYECKOTO MBIIIIEHUS, JOPMUPOBAHUIO YMEHHUS MOJIb30BATHCA alrOpUTMaMHU, a
TaK)Xe IPUOOPETEHHIO MPAKTHUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCETHEBHOM
KW3HU. Pa3BuTHE MOHATUS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMU 4YHCIaMHU, (OPMUPOBAHUEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIE. 3aBEpUICHWE OCBOCHHSI YHCIIOBOM
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Conepkanue JByX aireOpandecKux JUHUN — « AITeOpandecKue BIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CMOCOOCTBYET (DOPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTeMaTHUYeCKOro amnmapara, HeoOXOIMMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U NPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYyNIUPYeTcs BOKPYT



paIMOHAIBHBIX BBIpAKEHUH. ANreOpa JeMOHCTPUPYET 3HAYCHUE MAaTEMAaTHUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYeCKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOASAT Takke
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca UWH(MOPMATUKH, U OBJIQJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaenuii. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
Pa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEN K MaTeMaTHIECKOMY TBOPUECTBY.

Coneprkanve pyHKIMOHAIBHO-TPAPUUECKON JTMHUY HAEICHO Ha MOJIyYeHHE
OoOy4JaronMMUCs 3HaHUN O (PYHKIMSAX KaK BakKHEHIIeW MaTeMaTU4ecKOW MOJIeiu
JUTSL ONTMCAHUS M UCCIIEAOBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPOJIE
u obmiectBe. M3yueHune martepuana CIOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHUS UCTIOIh30BaTh PA3IMYHBIC BRIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CJIIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPHOOPETAIOT
BC¢ OOJIBITYIO 3HAYUMOCTh, KaK C TOYKH 3PCHHSI MPAKTHUYESCKUX MPUIIOKCHUN, TaK
¥ UX pOJIM B 00pa3oBaHWU, HEOOXOIUMOM KaXKIOMY 4esnoBeKy. Bo3pacraeT umcio
npodeccuil, mpu OBIAJICHUH KOTOPHIMHU TpedyeTcs xoporas 6a3oBasi MOATOTOBKA
B 00JIacTU BEpPOSTHOCTHU W CTAaTUCTUKHU, TakKas TIOJArOTOBKA BaKHA IS
IPOAOHKEHUS 00pa30BaHus U JIJIs YCIEITHON POo(deCCHOHATBLHON Kaphephl.

Kax1p1il 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIINUXCS Y
HEro JaHHBIX. A 1JI1 000OCHOBAaHHOTO MPUHSTHS PEIICHUS B YCIOBUSAX HEIOCTATKa
WM M30bITKa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIICHHE.

MMeHHO 1o3TOMYy OCTpO BCTajga HEOoOXOAUMOCTh c(opMuUpOBaTh Yy
oOyyaromuxcsi GyHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABJISIIOIIEH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHATM3UPOBATh UH(MOPMAITUIO, IPEACTABICHHYIO B PA3IMYHBIX (OpMaxX, MOHUMATh
BEPOSITHOCTHBI XapaKTep MHOTHX pPEaTbHBIX IIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOHNTH MPOCTEHIIIHE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B yu4eOHOM Kypce ¢ OCHOBHBIMH IPHUHIIUIIAMHU cOOpa, aHaIu3a U
MPEACTABIICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OO0IIecTBa M TOCyAapCTBa
npuoOIaeT oO0ydarmmxcs K OOIIECTBEHHBIM WHTepecaMm. l3ydeHne OCHOB
KOMOWHATOPUKHM DPa3BHUBAET HABBIKM OpPraHHU3alMy mMepedopa M moacuéra 4ucia
BapHaHTOB, B TOM YHCJIE B MIPUKIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBaMHU TEOPUHU
rpadoB co3maét MareMaTnueckuil GpyHIaMeHT 1Jisi HOPMUPOBAHMS KOMIIETEHITUHN B
obnacT UHPOPMATUKH U MUGPPOBBIX TEXHOJOTHHA. [Ipy M3ydyeHUU CTATHCTHKU W
BEPOATHOCTH OOOTAIAlOTCSl MPEACTABICHUS OOYyJarolmMXCsi O COBPEMEHHOMN
KapTHHE MHpa W METOJax €ro HCCIeNOoBaHUs, (OpPMHUpPYETCs MOHUMaHHUE POJU



CTaTUCTUKU KaK UCTOYHUKA COIMAIHLHO 3HAYUMOM WH(MOPMAITIH U 3aKIaIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIJICHHUS.

B cooTBeTCTBUU € JAHHBIMHU LIEJISIMU B CTPYKTYpE HpOrpaMMbl y4eOHOIO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIETr0 0Opa3oBaHUs BbIICICHbI
CIEAYIOIINE COoAepKaTeabHO-MeToAndecKkne JTHHUMU: «lIpencraBieHue NaHHBIX U
onucaTeNbHas CTaTUCTUKA», «BeposATHOCTBY, «DIEeMEHThl KOMOWHATOPUKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nuHuM «lIpencraBieHne NaHHBIX U ONUCATENbHAS CTATHCTUKA
CIIY’KUT OCHOBOM Juisi (hOpMHpPOBAHHS HABBIKOB palbOThl ¢ HH(OpManuen: oT
YTeHUS] M MHTEpIpeTanuu HHPOpMaIMK, MPEACTaBICHHOW B Ta0nuiax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEACTABICHHWS W aHalu3a JaHHBIX C
HCMOJIb30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTUK CPEIHUX U PACCEHUBAHUS.
PaGotast ¢ naHHbIMH, OOydaromuecss yd4aTcsi CUMTBIBAaTb W WHTEPIPETUPOBATH
JIaHHbIE, BBIABUIAaTh, aPTYMEHTUPOBATh U KPUTHUKOBATH IPOCTEHIIME THUIIOTE3bI,
Pa3MBIIUIATh HaJl (haKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYMBOCTh, U OIEHHWBATh HMX
BIIUSIHAE HA PACCMATPUBAEMBIE BEJIMYMHBI U MTPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM HW3MEHUYMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTEW M TEHACHUUM CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM JJIA
U3y4YEeHUsT TEOPUU BEPOSTHOCTEW. bosbmioe 3HaUeHHME HMEIOT ITPAKTUYECKUE
3a71aHusl, B YACTHOCTH OMBITHI C KJIIACCUYECKUMHU BEPOSTHOCTHBIMU MOJICIISIMHU.

[loHaTHE BEpPOSTHOCTHM BBOAMTCS Kak Mepa MpaBaonoao0us CIy4yalHOTO
coObiTus. [lpm wu3yueHuu yueOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUIIMMUA ~ METOJaMH  BBIYMCJIICHHS  BEPOSATHOCTEM B CIIyYaWHBIX
DKCIIEPUMEHTAX c PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU UCXOJaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTaBUTh U peliaTh 0ojee CI0XKHbBIC
3amaud. B ydeOHBI Kypc BXOIST HayajdbHbIE MPEJICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKECTBAMU M OCHOBHBIMH ONEpALMSIMU HAJl MHOYKECTBAMH, PACCMATPUBAIOTCS
MPUMEPHI TPUMEHEHHUS JJIs1 PELICHUs 3a/1a4, a TAKXKE HMCIIOJIb30BAHUS B JIPYTHUX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

CornacHo yueOHOMY IJ1aHy B 9 Ki1accax u3y4yaeTcsl yueOHbIi
Kypc«Anredpay», KOTOPbI BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/Ieibl
conepxkanusi: «Hucna v BBIYUCHCHUS Y, «ANreOpandyeckue BhIPKEHUSD,
«YpaBHEHU U HEpaBEHCTBa», « DyHKIMN», «IIpencraBienne faHHBIX U
onucaresibHas CTaTUCTUKAY, «BeposITHOCTEY, «DJIeMEHThl KOMOMHATOPUKIY,
«BBeznenue B Teoputo rpadoBy.



Ha w3yuenune yueOHOrOo Kypca «AunreOpa», Bkimouas «BeposTHOCTh u
CTaTHCTUKY» OTBoaUTCs 136 yacoB (4 gaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
9 KJIACC

Yuciaa v BIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOr. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIC JAECATUYHBIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHUME JIEWCTBUTENIbHBIX YHCEN, apuPMETHYeCKUe JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl 0OOBEKTOB OKpPYXAIOWIET0 MHpa, JUIMTEIBHOCTh IIPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PenieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUH, CBOISIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUN. PerieHne TEKCTOBBIX 3ajlay
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMs NEpeMEHHBIMH M ero rpaduk. Pemienune cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DyHKIMHA

KBagparnunas ¢ynkums, €€ rpadux u cBoictBa. I[lapaborna, KoopauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH Mapa0OJIBI.

I'padukn byskmmit: y = kx, y = kKx + b, y = k/x, y = x3, y = VX, y = || ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCUm

[loHATHE 4YHCIIOBOM IOCIEAOBATENBHOCTH. 3aJaHUE TIOCIJIEIOBATEIBHOCTH
peKyppeHTHOH (opmysoit u popmMyIioi N-ro ueHa.



Apudmernueckas u reoMerpudeckas mnporpeccur. DopMynbl N-ro YieHa
apu(MeTHYeCKOl U TEOMETPUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX NUICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TEOMETPUYECKOW MpOrpeccuid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUIHUAIBHBIN POCT.
CI10KHbBI€ TIPOLICHTHI.

N3mepenne paccerBaHMs NaHHBIX. JlUcrepcusi U CTaHIAPTHOE OTKIJIOHEHHE
YUCJIOBBIX HAOOPOB.

I'pad, Bepmmnua, pebpo. Crenens BepmuHbl. Yucio pédep U cymmapHas
crenenb BepimH. [Ipencrasienue o cBsi3HOCTH Tpada.

HepeBo. CBolicTBa J€peBbEB: E€IMHCTBEHHOCTb MYTH, CYIIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXIY YMCIOM BeplIMH u yucioMm pédep. [Ipasumio
YMHOXCHHSI.

DJieMEeHTapHble COOBITUS chaydailHoro ombiTa. Ciy4yaliHble COOBITHS.
BepositHoct  coObiTuii.  [IpoTuBOmoOnoXHbIE CcOOBITUSA. OObEIMHEHUE U
nepeceueHrue coObiTuii. HecoBmecTHpie  coObiTus. @dopmyna  crnokeHus
BEPOATHOCTEH. YcClIOBHAs BeposATHOCTh. llpaBuno ymHoxeHus. HeszaBucumbie
COOBITHS.

[IpencraBnenne JaHHBIX B BuAe TaOmUL, JAWarpamM, TIpaduKoB,
MHTEpHpeTalnrs JaHHbIX. YTeHue u noctpoeHue Tabiaul, nuarpamm, rpapukoB Mo
pEaIbHBIM JAHHBIM.

[lepectanoBku u (akropuan. CoueTaHus U YUCIIO COUYETaHUN. TpPeyrobHUK
[Tackains. Pemenue 3aayu ¢ HCMOIB30BAaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'HM OKPYKHOCTH.

HcnbiTanne. Ycnex u Heyaadya. Cepus HCHOBITAHWI 10 NEPBOTO ycmexa.
Cepust ucnbiTanuii beprymum. BeposTHOoCcTH cOOBITUH B CEpPUM  UCIBITAHHM
bepnymnm.

CnyuaiiHasi BEJIMYMHA W PacCHpelelICHUE BEPOSATHOCTEH. MaremaTthueckoe
oxkumanue u aucnepcus. [Ipumepbl  MaTeMaTMYECKOro  OXKHUAAHUSA — KAK
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MareMaTndeckoe OXUIAaHWE U
JUACTEPCUSA CIyYalHOW BEJIMYUHBI «YHCIIO YCIEXOB B CEPUHM HCHBITAHUU
bepnyum».

[Tonsitue o 3akone OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOILBIO
yacToT. Posb 1 3HaueHue 3akoHa OOJIBIIUX YHCEI B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUMCKOW MaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peau3allii ero
mpaB, TMPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPaKIAHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKd, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJIS YCTENIHON MpodeccruoHaTIbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETMUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHUM, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEYECKOU
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHUS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBJAJCHUEM NPOCTEUIINMHU HaBBIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IUTAaHMUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MATEeMAaTUYECKUX 3HAHMUU Ui pelleHus 3anad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAMIUMCS YCJIOBUAM COLMAIBHOM M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA ¥ KOMIIETEHIIMH U3 OIIbITA APYTHX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeicTBUs:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUICHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHbIE U oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnien cciiegoBarebcKue JeCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HKCCIEAOBAaHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOpPMAIIUU TIO0 KPUTEPUSM, MPEIJIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYKICHUAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTUMHU WIEHAMU KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTEIJIEKT:

BJIQJIETh CIOCOOAaMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca |
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TOMYYUT CIEIYIOIINUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBHS C pPalMOHAIBHBIMH UYHCIAMH,
codeTass YCTHbIE M TNHUCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYMCICHUSA C
UppalMOHATbHBIMU YUCIAMU.

HaxoauTe 3HaueHUsi CTENEHEH C LEJbIMA [OKa3aTelsIMU U KOpPHEW,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKCHUM.

OKpyrasTe JEWCTBUTENBHBIE YHCIA, BBIIOJHIATh HNPUKUIAKY pE3yibTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pewars JIMHEMHBIE U KBAaJApPATHBIE YPAaBHEHUS, YPABHEHHUs, CBOAALIMECH K
HUM, IPOCTENIINE TPOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemate cucrtemsl ByX JIMHEWHBIX YPAaBHEHUM C JABYMS INIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHECUHBIM.

Pemars TekcTOBBIE 3ajauM  aireOpaMdyeckuM CHocoOoM ¢ IMOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUH C JBYMs [IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIBKO, W
npoyee).

Pemarp svMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBAa, M300paxaTb
pelIeHre HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlarb  cucTéMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpPAaTHOE HEPABEHCTBO, H300paxaTh pEIICHUE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIMCHIBATh PELIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJO0B. [loka3piBaTh cxemMaTHUECKU

pacIoyioKeHUEe Ha KOOPIUHATHOM TUIOCKOCTH rpadukoB GyHKIUH Bumga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y=1X Yy = |x|, B 3aBucHMOCTH OT
3HaYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXeMaTUYECKU IpapUKA KBAIPATUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX PYHKIMHI MO UX Tpadukam.



Pacno3naBaTth kBagpaTHuHyo QYHKIUIO 10 (HopMyIe, MPUBOIUTE MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCTAECA0BATEIBLHOCTH H IPOTPeCCHU

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IpU
Pa3HbIX COCO0AX 3aaHMsl.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHBl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

BeposiTHOCTH M CTATHCTUKA

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(OPMALMIO, MPEJICTAaBICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJull, AUarpamm, rpadukoB, MPEACTABISTH
JIaHHBIC B BUJE Ta0JIUII, TUarpaMm, rpauKoB.

Pemate 3amaum oOpraHu3oBaHHBIM NEpeOOPOM BAapUAHTOB, & TaKXKE C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcnonp30BaTh ONKCATENBHBIE XApPAKTEPUCTUKU Ul MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUSI U MEPBI PACCEUBAHUA.

HaxonuTh 4acTOThl 3HAYEHUI UM YacTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOJIIOCHUH.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMBITAX, B TOM
YlC/ie B ONbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITUAMH, B CEPHSIX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAHUN bepHyIun.

NmMets mnpencraBieHue O CIy4alHOM BEJIWYMHE W O paCIpPENEIICHUH
BEPOSITHOCTEN.

HNmeTp mpencraBieHHE O 3aKOHE OOJNBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
NpPUPOAE U OOIIECTBE.



KonuyecrBouacos JJIeKTPOHHBIE
Ne HaumenoBanuepa
KounrtpoJsb (undposbie)
n/ 3/1€JI0B " IIpakTuyeckue
n TeMIIPOrpaMMBbl Beero HEIepadoT padoThI 0BpazoBaTeLHLIepecype
bl bl
Yucna u
1 BBIYMCJICHHS. 9 bu6nuoreka [IOK
JlercTBUTENIBHEIC https://m.edso0.ru/7f419d08
qucia
YpaBHeHus u
5 HEPABEHCTBA. 14 1 bubmmoreka [IOK
YpaBHeHus ¢ https://m.edso00.ru/7f419d08
OJHOI IEpeMEHHOM
VYpaBHeHus u
3 HEPaBEHCTBA. 14 1 bubnmnorexka HOK
Cucremsl https://m.edso00.ru/7f419d08
ypaBHEHU I
VYpaBHeHus u
4 HEPaBEHCTBA. 16 1 bubmmorexa LOK
https://m.edso0.ru/7f419d08
HepasencrBa
bubmuorexa [JOK
° Dynxun 16 . https://m.edso0.ru/7f419d08
6 YucaoBblenociaeao 15 5 bubnuorexa [JOK
BATEJIbHOCTH https://m.edso00.ru/7f419d08
IToBTOpEHME,
7 0000111eHHE, 18 1 bubmuorexa [JOK
cucTreMaTu3alusI3Ha https://m.edsoo.ru/7f419d08
HUU
3 IToBTOpEeHME 4 bubnmnorexka HOK
Kypca/-8 kimacca https://m.edsoo.ru/7f41a302
9 DIIeMeHTHIKOMOWHA 4 1 bubmmorexa [JOK
TOPUKH https://m.edsoo.ru/7f41a302
BepositHOCTE 1
JacToTa
10 CITy4aitHOTO 5 bubnmnoreka [JOK
cOOBITHS https://m.edsoo.ru/7f41a302
I'eomeTpuyeckas
BEPOSITHOCTH
11 WcneliTanus 6 1 bu6nuoreka [IOK
bepnymm https://m.edsoo.ru/7f41a302
12 Cny4aitnas 5 bubnuotexa [JOK
BEJIMYMHA https://m.edsoo.ru/7f41a302
13 O0001menue, 9 1 bubaunoreka [JOK
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KOHTPOJIb

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

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME
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