MyHununaipHoe OFHKETHOE 00IIe00pa3oBaTeIbHOE YIPEKICHUE

«EmenbsnoBcKas cpensis 00meoOpa3oBaTebHast IIKOJIa
Hwxueropckoro paiiona Pecriyomuku Kppim

(MBOY «Emenbanosckast COLL»)

PACCMOTPEHA COI''TACOBAHA YTBEPX/IEHA

Ha 3acegannu MO 3aMECTUTENb JUPEKTOPA

YUHTEIEH CTapIINX KJIACCOB [Ipenko C.N. Hupekrop

IIporokos Nel ot 25.08.2023 [Terpenko C.H.
PykoBoaurens MO 30.08.2023 r. ot 30.08. 2023 1.

Boponosa 1.H. [Tpuxaz Ne 266

PaGouass nporpamma
y4eOHOTO MmpeameTa
«Anrebpay
U1g 8 KJlacca
OCHOBHOTO 00111eT0 00pa30BaHMs
YpoBeHb: 6a30BbIH
KonunduecTBo 4acos:
136 B roa, 4 yaca B HEJEIIIO.

VYuurens: XuwinHuy Banentuna AnekcanapoBHa

[Iporpamma  pa3paborana Ha  ocHoBe  DenepaqbHOrO  TOCYIApPCTBEHHOIO
00pa30BaTeNIbHOTO CTaHJIApPTa OCHOBHOTO OOIIETr0 00pa3oBaHHUs, YTBEPXKIEHHOTO MPUKA30M
MunuctepctBa obOpa3zoBanusi U Hayku Poccuiickoiri @epepamuu ot 17.12.2010 Nel897 (c
W3MEHEHUSMH ).

Jannast pabouasi mporpamma cooTBeTcTByeT DefepanbHoil 00pa3oBaTeNIbHOM Mporpamme
OCHOBHOTO 0011ero 00pa3oBaHUs, YTBEPXKIEHHON MpHKazoM MUHUCTEPCTBA MPOCBEIICHUS

Poccuiickoit @enepanuu ot 18.05.2023 Ne 370.

Cpok peanuzauuu: 1ron

c. EmenpsnoBka, 2023 r




MNOACHUTEJbHAS 3AIINCKA

B crpykrype mnporpamMmel y4eOHOTO Kypca «AnreOpa» Uii OCHOBHOTO OOILEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT COJEp)KaTelIbHO-METOoNuYecKne auHuu: «YHucma u
BBIYUCIICHUS», «AJIreOpanuecKkue BBIPAKECHUS», «YPaBHEHUs M HEpPaBEHCTBay, «DyHKuum».
Kaxxnas u3 3TuX conepkarenbHO-METOANYECKUX JIUHUM pa3BUBAETCS HA MPOTSKEHUU TPEX JIET
U3Y4EHHUs Kypca, B3aUMOJAEWUCTBYsI ¢ APYTMMHU €ro JIMHUsAMU. B Xoze usydenust yueGHOro Kypca
00yJaromuMcsi TPUXOUTCS JOTUYECKH PACCYKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3U € 3TUM B IporpaMMmy y4eOHOTro Kypca «Anredpa» BKIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3/ielaX MaTeMaTH4YeCKOro o0pa3oBaHUs HU
CHOCOOCTBYIOLIME OBJAJCHUI0 OOYYarOMIMMKCS OCHOB YHUBEPCAJIBHOTO MaTEeMaTHYECKOIO
s3pika. CoJiepKaTeNbHON U CTPYKTYPHON OCOOEHHOCTBIO Yy4EOHOro Kypca «Anredpa» sBisercs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve JWMHHUM «YHClIa W BBIYUCICHUS» CIY)KUT OCHOBOM ISl JAJIbHEHIIEro
M3Y4YEeHUS MaTeMaTHK{, CIHOCOOCTBYET pa3BUTHIO y OOydYaOIIUXCS JIOTUYECKOTO MBILIUICHUS,
(OpMHUPOBAHHUIO YMEHHUSI IOJIH30BAThCS aIrTOPUTMaMH, a TaKKe MPUOOPETEHHIO MPAKTUYECKUX
HAaBBIKOB, HEOOXOJIUMBIX JUIsl MOBCEIHEBHOM XM3HU. Pa3BuTHE MOHATHS O 4MCIE HAa YpOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPALMOHAIBHBIMHU YHUCIIAMHU,
(dhopMUpOBaHUEM MPEICTABICHUN O JCUCTBUTEIHPHOM YHCIE. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K CpeHeMY 001emMy oOpa30BaHHMIO.

Conepxkanre ABYyX anreOpandecKux JIMHUM — «AJreOpandeckue BBIPOKCHHUS» U
«YpaBHEHHSI U  HEpaBEHCTBa»  crnocoOcTByeT  (QopMmHupoBaHMIO y  oOyyarouuxcs
MaTeMaTHUYeCKOro arrmapara, HEOOXOIMMOIro JUisl peHIeHHs 3aJady MaTeMaTHKH, CMEXHBIX
MPEeIMETOB U MPaKTUKO-OPHUEHTUPOBAHHBIX 33a1a4. Ha ypoBHEe 0CHOBHOr0 0011ero oOpa3zoBaHus
yuyeOHBIH  MaTepuan TPYNINUPYETCsl BOKPYr  palMOHAIBHBIX  BbIpaKeHUH.  Ausredpa
JEMOHCTPUPYET 3HAUCHUE MATEeMAaTHKHU KaK s3bIKa JUIS MOCTPOCHUS MAaTeMAaTUYECKUX MOJIENEH,
OTIHMCAHUsA MPOLIECCOB U SBJICHUN pealibHOro MHpa. B 3amaun oOyueHus anreOpe BXOAAT Takke
JanbHelIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOIO, B YaCTHOCTH, IS
OCBOGHHUSI Kypca HHGOPMATUKHU, W OBIAJCHHE HaBBIKAMU JCIYKTUBHBIX pPAaCCyXKICHHIL.
IIpeobpa3oBaHne CUMBOJBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Cogepxanne  (QyHKIMOHANBHO-TpaQUYECKOW  JHHUM  HAlEIeHO Ha  MOJy4eHHe
oOyJaronuMucs 3HaHUN 0 QYHKIUSAX KaK BaKHEWIEH MaTeMaTU4ecKOoW MOAENH AJs OMUCAHHS
U MCCIENOBAHUS pa3HOOOpa3HBIX MPOILIECCOB U SIBICHMH B NpHpoje U obmiectBe. M3ydenue

MaTrepuaia CHOCO6CTByeT Pa3BUTHUIO Y 06yqa101u1/1x051 YMCHHA HCIOJIB30BATL PA3JIMYHBIC



BBIPA3UTENBbHBIE CPEJCTBA fA3bIKA MATEMAaTHKH — CIIOBECHbIC, CHMBOJHYECKHE, rpaduveckue,
BHOCHT BKJIaJ B ((OpMHPOBAHUE MTPEICTABICHUIA O POJIM MAaTEMATUKU B PAa3BUTHH IIUBUIN3AIIUH
U KYJIbTYPBI.

B kypce anredps! 8 kiacca BBOJUTCS HOBBIN pa3zen «BeposSTHOCTb U CTATUCTHKAY

B cooTBeTcTBUM C NaHHBIMHM LIEISIMH B CTPYKType yueOHOro kypca «BeposiTHOCTH U
CTaTUCTHUKA» OCHOBHOIO 00Iiero oOpa3oBaHMs BbBIJEJIEHBl CJIEAYIOIIHUE COJEP)KATEIbHO-
Meroanueckue auHuM: «llpencraBieHue NaHHBIX W omNMcaTeIbHasl CTaTUCTUKAY,
«BeposTHOCTBY, «neMeHTHl KOMOMHATOPUKNY, «BBenenue B Teoputo rpados.

Copnepxanune nuHuu «lIpencraBieHne NaHHBIX U ONUCATENIbHAs CTATUCTUKA» CIIY)KUT
OCHOBOH 111 (POPMHUPOBAHUS HABBIKOB paOOTHI ¢ MH(OPMALIMEN: OT YTEHUS M MHTEPIpPETAlUuN
nHpopMaluy, TPEICTAaBICHHONW B TalnuIax, Ha JguUarpaMMmax © Trpadukax, 10 coOopa,
MIpe/ICTaBJICHMS U aHaJIN3a JAHHBIX C UCMOJIb30BaHUEM CTATUCTUYECKUX XaPAKTEPUCTUK CPEIHHUX
U paccerBaHMUs.

NHTYynTHBHOE  MNpeACTaBIEHWE O  CIy4YalHOW  M3MEHYMBOCTH,  HCCJIEJI0BaHUE
3aKOHOMEPHOCTEW M TEHJEHINH CTAaHOBUTCS MOTUBHUPYIOIIEW OCHOBOW JUISl U3YYEHHS TEOPHUH
BEPOSATHOCTEM.

[TonaTe BEPOSATHOCTH BBOJUTCS KaK Mepa MPaBIONoA00us ciaydaitHOTO coObitus. Ilpu
M3Y4YEeHUU y4eOHOro Kypca oOydJaromuecs 3HaKOMATCS € MPOCTEUIIMMHU METOJIaMU BBIYMCIICHUS
BEPOSITHOCTEH.

B pamkax yueOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO 00YJarOIIUXCSl C MHOXKECTBAMU U
OCHOBHBIMHM OIIE€paLMsIMU HAJl MHOKECTBaMH.

CornacHo yuyeOHOMY TUTaHY B 8 Kilacce M3ydaeTcs yueOHBIM Kypc «Amredpay, KOTOPBIH
BKJIKOYAET CJICAYIOIIME OCHOBHBIE pa3Jieibl coaepxkanus: «Hucma u BEIYUCICHUS,
«AnreOpanyeckue BhIpaXEHUS», «YpaBHEHUS U HepaBeHCTBay», «DyHKIuN», «BeposTHOCT U
CTaTUCTUKA»

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs — 136 yacoB (4 yaca B HE/IETIO).

COJEPKAHUME OBYYEHUA

Yucaa v BBIYMCTIEHUS

KBampatusiit kopenb u3 uucna. [lonstue o0 wuppanuonansHOM uwmcie. JlecaTuyHbie
MpUOIIHKEHHST UPPALMOHANBHBIX Yrcen. CBoicTBa apuMETHUYECKUX KBAIPATHBIX KOPHEH U X
MPUMEHEHHE K MPeoOpa3OBaHUI0 YWCIOBHIX BBIPAKEHUN W BBIYHCICHUSM. J[eHCTBUTENbHbBIE

qucia.



Crenens ¢ 1eabIM NIOKa3aTesieM U e€ cBoiicTBa. CTaHIapTHas 3alKch YUCIIA.

Auredpanyeckne BbIpakeHHUs

KBagparHblii  TpEXuiieH, pasJIoKEHUE KBAaAPATHOIO TPEXWIEHA HA  MHOXKUTEIH.

Anrebpandeckas 1poOs. OCHOBHOE CBOWCTBO anreOpandeckoi npodu. CroxeHue,
BBIUMTAHHUE, YMHOKCHHUE, JEJCHHE anreOpandeckux ApoOei. ParmoHanbHbIe BBIpaKEHUS W MX
npeoOpa3oBaHue.

YpaBHeHus1 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, (QopMmyna KOpHEW KBaapaTHOTro ypaBHeHusa. Teopema Buera.
Pemenune ypaBHeHUH, CBOASIIMXCS K JUHEHHBIM M KBajapaTHbIM. [Ipocreiimne npoOHO-
paloHaIbHbIE ypaBHEHUS.

I'pacdmueckas mHTEpHpeTanys ypaBHEHUH C JBYMsI MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YpPaBHEHUN € JBYMs NEpeMEHHBIMH. [IprMephl pelieHuss CUCTEM HENMHENMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 337249 anreOpandecKuM CrocoOoM.

YucnoBble HEpaBEHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOW IepeMeHHON. CucreMbl
JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneacHuss 1 MHOXKECTBO 3HaYeHH (yHKIHHA. CriocoObl
3amanus QyHKITUH.

I'padux Pynkuum. YUrenue cBorictB GyHkmuu 1mo e€ rpaduky. I[lpumepsr rpadukon
(GYHKIHM, OTpa)kaloluX peabHbIe IPOLECCHI.

OyHKIMH, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO MPOMOPLUUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku. OyHknuu y = x2, y = x3, y = VX, y=|x|. Tpadudeckoe pelieHne ypaBHEHHI H CUCTEM
YPaBHEHUM.

BeposiTHOCTH M CTATHCTUKA

[IpencraBienune AaHHBIX B BuAe TaOmuI, Auarpamm, rpadukoB. 3amojHEHHE TaOJHIL,
YTEHHE U TMOCTPOEHHUE Tuarpamm (CTOJIOMKOBBIX (CTONOUATHIX) U KPYToBbIX). UTeHue rpadukos
peanbHBIX TpoleccoB. V3BiedeHne mHboOpManMu M3 AuMarpaMm M TaONMIl, MCHOJIb30BaHUE U
UHTEPIpETALMS JaHHBIX.

OmnwucarenbHas CTaTUCTHKA: CpelHee apu(mMeTHdeckoe, MeuaHa, pa3mMax, HauboJblIee U

HaAaNMMCHBIICC 3HAUYCHUA Ha6opa YHCJIOBBIX JaHHBIX. HpI/IMepH CJ'Iy‘-IB.fIHOfI HN3MCHYHUBOCTHU.



Crydaiinplii SKCIEpUMEHT (OTIBIT) U cily4aifHoe coObiTHe. BepostHOoCTh M yactoTa. Poib
MaJIOBEPOSITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHH B IpUpoAe H B obOmiectBe. MoHeTa U
UrpajgbHasi KOCTb B TEOPUU BEPOATHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucio pédep u cymMMapHas CTEIEHb BEPIIIHH.
[IpencraBnenne o cBszHocTH Trpada. Lemn u mukiel. [Tyt B rpadax. O6xoxn rpada (sinepon
nyTh). [IpencraBnenue o0 oprueHTHpOBaHHOM rpade. Pemenue 3aqad ¢ moMompio rpagos..

MHOK€eCTBO, 3JEMEHT MHOXECTBa, IMOAMHOXECTBO. Omnepauuu HaJ MHOXKECTBaMU:
oObeMHEHUEe, TiepecedyeHue, JomnosiHeHue. CBolicTBa omepauMii HajJ  MHOXECTBaMMU:
MEPEMECTUTENbHOE, COYETaTeIbHOE, pacHpelesIuTeNbHoe, BKIOYeHHs. lcnoap3oBaHue
rpaduyecKkoro MpeaCTaBICHNsS MHOKECTB I ONMKCAHUS PEaJbHBIX MPOIECCOB U SIBJICHUN, U
pelIeHNH 3aau.

W3mepenue paccemBaHus NaHHBIX. Jlucmepcus W CTaHAAPTHOE OTKIOHEHUE YHCIOBBIX
HabopoB. Jluarpamma pacceuBaHusl.

DOnemeHTapHble COOBITUSL chydaiiHOro ombita. CiydaiiHble coObiTus. BepostHOCTH
coObITHil. ONBITEI ¢ PaBHOBO3MOKHBIMHM 3J€MEHTApHBIMU COOBITUAMU. CiydaiiHbI BBIOOP.
CBsi3b MEXJy MaJOBEpOSITHBIMU U TPAKTUYECKH JIOCTOBEPHBIMU COOBITUSMU B MPUPOJIE,
001IecTBe U HayKe.

HepeBo. CBolicTBa 1€pEBHER: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSIYEH BEPIIMHBI,
CBS3b MEXKJAy YHCIOM BepIIMH U uuciaoM pébdep. IlpaBuno ymHoxenus. Pemenue 3amau c
MTOMOTIIBIO TpadoB.

[IpoTuBomnonoxkubie coObiTusA. Jmarpamma Diinepa. OObeAMHEHHE M IEPECCUCHHE
coopiTuii. HecoBMecTHble coObITHA. DopMmysna CIOXKEHHUS BEPOATHOCTEH. Y CIIOBHAs
BeposTHOCTh. [IpaBuino ymHoxkenus. HezaBucumbie coObiTus. IlpencraBienue skcrepuMeHTa B
BHJIe AepeBa. PenieHue 3a1ad Ha HAXOXKJIEHUE BEPOATHOCTEW C MOMOIIBIO JIEpeBa CIy4alHOIO

SKCIEPUMEHTa, Juarpamm Jitiepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDbI

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHHMS IpOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTepU3YIOTCS:

1) naTpuoTHyeckoe BOCIIUTAHHUE:

IIPOSIBIICHUEM HMHTEpeca K IMpOLUIOMY M HAacTOSALIEMY pPOCCHUHCKON MaTeMaTHKH,

OCHHOCTHBIM OTHOIICHHUEM K JOCTHXCHHAM pOCCHﬁCKHX MaT€éMaTuKOB U pOCCHﬁCKOﬁ
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MaTEeMaTHYeCKOM IIKOJIbI, K UCIIOJIb30BAHHUIO ITUX JIOCTHIKCHUH B JPYTUX HAYKAaX U MPHUKIATHBIX
chepax;

2) rpaIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHCHHIO OOSI3aHHOCTEH TpaKTaHWHA W pealu3allil ero Ipas,
MPEJICTABJICHUEM O MaTeMAaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUIHBIX CTPYKTYD,
SIBJICHUH, TPOLEAYP TPaXIAAHCKOTO oOIecTBa (HampuMmep, BHIOOPHI, ONMPOCHI), TOTOBHOCTHIO K
OOCYKJICHUIO 3TUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHYCCKUM MPUMEHEHHEM JIOCTHXKCHHIMA
HayKH, 0CO3HAHUEM BaXKHOCTH MOPATLHO-ITHYCCKHUX MPUHITUTIOB B ICATEIHHOCTH YIEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUM NPAKTHYECKUX 3a7ad MaTeMaTHYeCKOU
HaIPaBJICHHOCTH, 0CO3HAHUEM BOKHOCTH MAaTEMAaTHYECKOTO 0O0pa30BaHUs HA MPOTSKEHUH BCEH
YKU3HU JJIS1 YCICITHON MPO(ECCHOHATBHON JCITEIFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM ¥ TIOCTPOCHUEM WHIWBHIYaTbHOW TPAcKTOpUH OOpa3oBaHUS |
YKU3HEHHBIX TJIAHOB ¢ YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYecKoOe BOCIIMTAHME:

CIIOCOOHOCTBIO K ASMOIMOHAIBHOMY M 3CTETHYCCKOMY BOCIPHATHIO MaTEeMaTHUECKUX
00BEKTOB, 33/1a4, PEUICHHUN, PACCYKICHHM, YMEHHUIO BUIETh MaTeMaTH4YeCKie 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL YEJIOBEKa, MNPUPOIbl M OOIIecTBa, MOHUMAHUEM
MaTeMaTH4YeCKOW HayKH Kak cgepbl 4YeIOBEYEeCKOW EesATENbHOCTH, 3TamoB €& pa3BUTHS U
3HAYUMOCTHU JJISl Pa3BUTHUS LIMBUIIM3ALIUHY, OBJIA/ICHUEM S3bIKOM MaTeMaTUKU U MaTeMaTH4YEeCKOM
KyIbTYpOH KaK CpEJCTBOM TMO3HAHUS MHpa, OBJAJCHUEM MPOCTEHIIMMH HaBBIKaMU
HCCIIEeIOBATENIbCKON AeATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMUPOBAHUE  KYJIbTYPbI  30pPOBbSI H
IMOLMOHAIBHOIO 0J1aronoJyqusi:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYeCKWe 3HAaHUS B MHTEPECax CBOETO 3J0POBbS,
BEJICHUS 3JI0pPOBOTO 00pasa >KM3HH (3I0pOBOE MHUTaHWE, COAIaHCUPOBAHHBIN PEXUM 3aHATUN U
OTIbIXa, perymspHas ¢u3ndeckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TaKOTO KE MpaBa JPYroro YeloBeKa;

7) 3K0J0ruUecKoe BOCIMUTaHue:

OpUEHTAIle Ha MPUMEHEHUE MAaTeMaTHYeCKUX 3HAHUU I pelieHus 3aiad B 00JIacTh

COXPAaHHOCTH Oprn(anmeﬁ Cpeabl, MIAHUPOBAHUA NOCTYIIKOB W OLCHKU HX BO3MOXKHBIX



MOCJICJICTBUH ISl OKPYXKAIOMIEH Cpefbl, 0CO3HAHUEM TJI00aThbHOTO XapaKTepa SKOJIOTHYCCKHX
npo0JsieM U MyTel UX PelIeHuUs;

8) aganTanusi K U3MEHSIOIIUMCS YCJIOBHAM COI[HAILHOM U MPUPOTHOI Cpelbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUUECKYIO JEATeIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCSA Y APYTHX
JoJIed, MpUoOpeTaTh B COBMECTHOM AESITEIILHOCTH HOBBIC 3HAHMS, HABHIKM M KOMIIETEHIIUU W3
OTIBITA JIPYTHX;

HEOO0XOIUMOCTHIO B ()OPMHUPOBAHWN HOBBIX 3HAHUH, B TOM 4HUCie (GOPMYIUPOBATH UJIEH,
MOHSATHUS, TUTIOTE3bI 00 O0BEKTAaX W SBJICHUSAX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYyallMlO, BOCIPUHHUMATH  CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIONMUH KOHTPMEp, KOPPEKTHPOBATh NMPHHUMAEMbIC DPEIICHUS W
JNEUCTBUS, GOPMYITHPOBATEH U OIECHUBATH PUCKH U IMOCIIEICTBUSA, (POPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATHI
IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA
ba3oBble Jornvyeckue geiicTBusi:
® BBISBIATH U XapaKTEPU30BaTh CYIIECTBCHHBIC MPHU3HAKH MATEMAaTHYECKUX OOBEKTOB,
TOHSATHM, OTHOIIEHWNW MEXIY TMOHATUAMH, (OPMYIHPOBATH OMNMpPEACICHUS TMOHSTHM,
YCTaHABJIMBATh CYIIECTBECHHBIN MPU3HAK KJIacCU(UKAIIUU, OCHOBAHUS TSI 0000IIEeHUS
Y CPaBHEHHMSI, KPUTEPHUH MMPOBOAMMOTO aHATHN3a;
® BOCHPHHUMAaTh, (GOPMYIUPOBATH M MPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATEIIbHBIC, CIMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIC,
® BBISBIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS B aKTax,
JAHHBIX, HAOJIOJIEHUSX M YTBEPXKICHUSAX, MpeIaraTb KPUTEPUH ISl BBISIBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
e JleNaTh BBIBOJBI C HCIOJH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKTIOUYEeHUH, YMO3AKIIIOUEHUH 10 aHAJIOTUH;

e pa3bupaTh JOKa3aTENbCTBA MAaTEMaTHYECKHMX YTBEpXkKACHUW (IpsiMble U OT
MIPOTHUBHOTO), POBOIUTH CaMOCTOSTEIIHHO HECIIOXKHBIC JI0Ka3aTelIbCTBA
MaTeMaTH4ecKuX (DaKTOB, BBICTpaMBaTh AapTyMEHTAllMI0, MPUBOAUTH TMPUMEPHl U

KOHTPHIPHUMCEDPBLI, 000CHOBBIBATh COOCTBEHHEIC pacCyxI€HUA



BbIOMpaTh cnoco0 pemieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BAapHAHTOB
perieHusi, BEIOUpaTh HanboJiee MOAXOSIIUN ¢ YYETOM CaMOCTOSTENILHO BBIICIEHHBIX

KpUTEPUEB).

ba3oBble ucciaenoBareibCcKue AeiicTBHS:

WCIOJB30BaTh  BONPOCHI  KaK  HMCCIIENOBATENbCKANA  MHCTPYMEHT  IIO3HAHUS,
(bopmynupoBaTthb BOIIPOCHI, ¢dukcupyromnme IIPOTUBOPEUHE, npobiemy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaThb MCKOMOE U JIaHHOE, (QOpPMHUpPOBaTH TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHE;

MPOBOJUTH IO CaMOCTOSATEIbHO COCTaBJICHHOMY IIJIaHYy HECJOKHBIM SKCIEPUMEHT,
HEOOJIBIIOE UCCIIEJIOBAaHUE 110 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbeKTa, 3aBUCUMOCTEM 00BEKTOB MEXTY CO00ii;

CaMOCTOSITENIPHO ~ (pOpMyNIUpOBaTh OOOOIIEHUST ¥  BBIBOJABI IO  PE3yJbTaTaMm
MIPOBEIEHHOTO HAOJIOJCHMSI, UCCIIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATH BOBMOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh MTPEIIOI0KCHHS

0 €I'0 pa3BUTHU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(YOPMAIUK, JaHHBIX, HEOOXOIUMBIX
JUI pEelIeHUs 3a/1auH;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3HPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpeACTaBICHHUS;

BbIOMpaTh (hopMy MpeacTaBiIeHUs HHPOPMAIUU U WIUTIOCTPUPOBATH pelllaeMble 3a7auu
cXeMaMu, JuarpaMmmamu, HHOHM rpaukoil 1 uX KOMOMHALIUAMY;

OIICHUBATh HAAEKHOCTh UH(OPMALIMK TIO KPUTEPUAM, IPEIOKEHHBIM YIUTEIEM WU

C(l)OpMy.]'II/IpOBaHHbIM CaMOCTOATCIIBHO.

KoMMyHHKaTHUBHBIC YHUBeEPCAJIbHbIEC YUeOHbIC JeHCTBHS:

BOCIIpMHHUMATL U CI)OpMy.]'II/IPOBaTB CYXXACHHUA B COOTBETCTBUU C YCIIOBUAMU U LCIISIMU
O6H.I€HI/I$[, SICHO, TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U
NNCbMCHHBIX TCKCTAX, NABATH IMOSICHCHUA IO XOAY PCHICHUA 3a/la4yi, KOMMCHTHUPOBATDH
HOHy‘lGHHLIfI PE3YyJIbTaT,

B XO0A€C O6Cy>K,[[eHI/IH 3aaBaTh BOIIPOCHI 110 CYHIECCTBY O6Cy>KI[8.CMOI>i TEMBI, HpO6HCMBI,
pemaeMoﬁ 3aga4d, BbICKa3blBaTb HWIACHU, HAICICHHBIC Ha INOUCK peuicHus,

COIIOCTAaBJIATL CBOU CYXKACHUSA C CYKIACHUAMU NPYIrUX YHACTHUKOB Juajiora,



0oOHapyXHBaTh Pa3IMUME U CXOJCTBO MO3UIIHH, B KOPPEKTHOU (hopme popmynupoBaTh
pa3HOTIIACHs], CBOU BO3PAKCHUS;

® MPEACTaBIATH PE3yIbTATHl PEIICHUS 3aJa4H, SKCIICPUMEHTA, MCCIEAOBAHNUS, MTPOCKTA,
CaMOCTOSITEIIBHO BBIOMpPATh (OpPMAT BBICTYIUICHUS C YY4ETOM 3a7ad NPE3CHTANU U
0COOEHHOCTEH ayTUTOPHH;

® [IOHUMAaTh W HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWNBUAYAJILHOU pabOTHI
IIPH PEIICHUH YICOHBIX MATEMaTHICCKHIX 3a]1a9,

e [IPUHUMATH [IEJTh COBMECTHOU JEATCILHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOMN
paboThl, pachpeAensaTb BHABI paboT, JA0roBapuUBaThCS, OOCYXJaTh MPOIECC |
pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOICH;

® y4yacTBOBaTh B TPyNmoBbIX (opmax paboTel (oOCyxIeHus, OOMEH MHEHUIMH,
MO3TOBBIC IITYPMBI U JAPYTUe€), BBIMOJHATH CBOIO YacTh Pa0OTHI M KOOPIAHMHHPOBATH
CBOM JICHCTBHUS C APYrUMHU WICHAMHU KOMAaH]IbI, OIICHUBATh KA4eCTBO CBOETO BKJIAJa B
OO MPOJTYKT IO KPUTEPHUAM, CHOPMYIMPOBAHHBIM yIACTHHKAMH B3aWMOICHCTBUS.

PeryasiTuBHBIE YHHBepPCAJIbHbIE YUeOHbIE el CTBHUS
Camoopranuszanms:

® CaMOCTOATEJIbHO COCTaBIATH IUIaH, AJITOPUTM pelIeHUs 3ajaud (WIM €ro 4Yacthb),
BBIOMpATh CMOCOO pemieHuss ¢ Y4ETOM HMEIOMIMXCA PECYpCcoB W COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUPOBaTh U KOPPEKTHPOBATh BApPUAHTHI pEHICHUN ¢ y4ETOM
HOBOM MH(pOpMAaITUH.

CaMOKOHTPOJIb, IMOLUOHAIBHBIA HHTEJJICKT:

® BIJIJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysibTaTa pelieHus
MaTeMaTH4eCKOU 3a1auu;

® MpeABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPU PEIICHUU 33/Ja4l, BHOCHUTH
KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBHCTB, HAWIECHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

® OIIEHMBATh COOTBETCTBUE PE3YNIbTaTa JACATEIbHOCTU MOCTABICHHON IIEJIM U YCIOBUSIM,
OOBSACHATh TPUYUHBI JOCTHKEHHUS WM HEAOCTHIKEHHUS LeIH, HaXOIUTh OIIHUOKY,

J1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIbTATbBI
K xoHiy o0y4yenus B 8 kJiacce oOydaromuiics MOJIy4UT CIEAYIOIIUE MPEIMETHBIE

pE3YIBTaThI:



Yucyia ¥ BEIYHCIEHUS

Hcnonp3oBarh HavyalbHbIE MPEACTABICHHUS O MHOXECTBE ACUCTBUTENBHBIX YHCEN MJIs
CpPaBHCHHSI, OKPYTJICHUS W BBIYUCICHUN, W300pakaTh ACUCTBHUTEIbHBIC 4YHCIA TOYKAMHU HaA
KOOPAMHATHOU ITPSIMOM.

[IpuMeHSATh MOHATHE apUPMETHYSCKOTO KBaIPAaTHOTO KOPHS, HAXOJUTH KBAJApPATHBIC
KOPHH, UCIIOJIb3Yys MPU HEOOXOTUMOCTH KaJIbKYJISTOP, BBHITIOJHITH MPE0Opa30BaHus BEIPpAXKCHUH,
COJIEpXKaIIuX KBaJpaTHbIE KOPHU, UCTIOJIB3Ysl CBOMCTBA KOPHEH.

Hcnons3oBath 3anmucu OOJBIIUX M MaJIbIX YHCEN C TMOMOIIBIO JCCATHYHBIX JAPOOEH u
crenecHer uucia 10.

AuiredpanyecKue BbIpaskeHust

[IpuMeHSTh TOHSTHE CTEMEHW C IIEJIBIM I[IOKa3aTelieM, BBIMIOJHATh MPeoOpa3oBaHUs
BBIpAKEHUH, COJIEPIKAIINX CTETICHH C IIEJIBIM TIOKa3aTeIIeM.

BrIMOMHATE TOXIIECTBEHHBIE TPEOOpa30BaHUs PAIMOHATBHBIX BBIPAKEHWM Ha OCHOBE
MpaBUJI JCHCTBUN HAJl MHOTOWICHAMH U aNTeOpandecKuMu IpoOsIMHu.

PackmanpiBath KBagpaTHBIA TPEXWICH HA MHOKHUTEIH.

[IpumensTr mipeoOpa3oBaHUsI BBIPAKEHHWH JJIA PEIMICHUS PAa3IUYHBIX 33a1ad U3
MAaT€MaTUKH, CMEKHBIX TPEAMETOB, U3 PEATBbHOMN MPAKTUKH.

YpaBHeHUsI U HEPABEHCTBA

Pemate nuHeliHble, KBaipaTHbIC YPABHEHUSI U PALIMOHAIBHBIE YPABHEHUS, CBOJSIIAECS K
HHUM, CUCTEMBI IBYX YPABHEHUM C JBYMS IEPEMEHHBIMH.

[IpoBoauTh mpocTeMilre UCCIeA0BaHNS YPAaBHEHUH U CUCTEM ypaBHEHU, B TOM UYHCIIE C
MPUMEHEHHEM Tpaduueckux TMpeAcTaBiIeHUN (ycTaHaBIMBaTh, WMEET JIM YpaBHEHUE WJIU
CUCTEMa ypaBHCHHUH PEIICHHMS, €CIIM UMEET, TO CKOJIBKO, U TTpouee).

[TepexomuTes OT cilOBeCHOH (OPMYIHPOBKM 3aladu K €€ anreOpamdecKor MOJEIu C
MIOMOIIIBIO COCTABJICHHUS] YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUM, HWHTEPHPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIA PE3YNbTaT.

[IpumeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLICHKH, PElIaTh JUHEUHbBIC
HEpPaBEHCTBA C OJHOW MEPEMEHHOW M UX CHCTEMBbI, JaBaThb TpadUUYECKyl0 HILTIOCTPALIUIO
MHOECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lorumaTh ¥ WCHONB30BaTh  (PYHKIIMOHANBHBIE TOHSATUS M SI3bIK  (TEPMHHBI,
CUMBOJINYECKUE O0003HAYEHHUsI), OMpEAENATh 3HaueHHe (QYHKIMHM 1O 3HAYEHUIO apryMeHTa,
OTIPEIeNIATh CBOMCTBA (PYHKIIMU TIO €€ rpaduKy.

Ctpouts rpaduku 37eMeHTapHbIX QyHKIMN BUA:
10



rpaduky.

TEMATHYECKOE IINTAHUPOBAHHUE

y=kix,y=x2, y=x3,y=[x, y= VX, OIICHIBATH CBOMCTBA YHCIOBOM byHKIMN O €€

8 KUIACC
Ne HaumeHoBaHue KoM9eCTEG YACOR DJIeKTpOHHbIe (I (POBbIE)
/ pa3aesioB U TeEM 06p330BaTeJII)HI)Ie PE€CYPChI
n/n
nporpamMmal Bcero | KonTpoabHbie
padoThI
| Uwucna v BEIYUCIICHUS. 15 bubnuorexa [JOK
KBanparusie kopHu https://m.edsoo.ru/7f417af8
, | R |
" https://m.edsoo.ru/7f417af8
roKasaresemM
Anre6
3 BLIraelmpe?;: o 5 1 Bubmrorexa LIOK
P - https://m.edsoo.ru/7f417af8
KBanpaTHblii TpEXUiieH
AnreOpandeckue
4 BBIPAKEHUSI. 15 | bubnuoreka [JOK
AnreOpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHusa u
5 HEpPAaBEHCTBA. 15 | bubnuoreka [JOK
KBanpartusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 ¥ paBHeHHs o 13 bubmuoreka [JOK
HEpaBeHCTRa. . https://m.edsoo.ru/7f417af8
Cucrembl ypaBHEHHIA
Y
7 H: a;:e?cﬁ; 12 1 bubmorexa HOK
P ’ https://m.edsoo.ru/7f417af8
Hepasencrsa
2 @ynkuuu. OCHOBHBIE 5 bubnuorexa [IOK
TIOHSTHUSA https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yucmosele 9 bubnuorexa [IOK
byHKITII https://m.edsoo.ru/7f417af8
10 BepostHocTh M 34 |
CTaTHCTUKA
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IToBTOpEHUE U

bu6mmoreka [IOK

1 000011ICHIE 6 https://m.edsoo.ru/7f417af8
OBLLEEE
KOJIMYECTBO
YACOB I10 136

[NPOTPAMME
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