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HOACHHUTEJIBHASA 3AIINCKA

Anrebpa sABIsE€TCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOIO OOWIETOo
oOpa3oBaHMsI: OHAa 00ECIIEUNBAET U3YUEHHUE JIPYTUX JUCLHUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO IS
POAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM u3HU. Pa3BuTHe y o0yuaronmxcs
HAy4YHBIX MPEJCTABICHUN O MPOUCXOXKACHUM U CYLIHOCTU aIredpandecKux
abcTpakiuii, cnocode OTpakeHUs MaTEMAaTUYECKON HayKOM SIBIIEHUN U MPOILIECCOB
B NpPUPOJE U OOIIECTBE, POJM MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX I afaNnTaldd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyenue anreOpbl oOecrneuyumBaeT pa3BUTHE YMEHHUs HAOIIOAATh,
CpaBHMBaTh, HaXOAWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOU JCHCTBUSI U BBIBOJBI,
dbopmynupoBath yTBepxkaeHUs. OCBOeHHE Kypca anreOpbl 00ecTieunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] OOYYalOUIMXCsA: OHH HCIOJNB3YIOT JEAYKTHBHBIE H
UHAYKTUBHBIE pacCyXJeHus, 00001eHNe 1 KOHKPETU3AINI0, abCTparupoBaHue U
aHasiornto.  OOydeHue  anreOpe  IpeanojaraeT  3HAUYUTENbHBIH — 00BEM
CaMOCTOSITENTFHOM ~ JIeATEIBHOCTH OOyYaloIUXCsl, TMOATOMY CaMOCTOSITETEHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykrype mporpamMmbl yyeOHOTO Kypca «AnreOpa» ajii OCHOBHOTO
o0miero o0pa3oBaHNs OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOIUUYECKHIE
auHUM: «Yucaa ¥ BBIYUCICHUSN, «ANreOpandeckue BhIpaXKEHUsD, «YPaBHEHUS U
HepaBeHCTBa», «DyHkmumy. Kaxkmgas u3 3THUX coaepKaTeabHO-METOAUYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJCHCTBYS C
IpyrUMH ero JuHMsIMH. B Xonme wu3ydeHus ydeGHOro Kypca OOydaroniumcs
IPUXOJIUTCS JIOTHUYECKH PacCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «AnreOpa» BKIIOUEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTeMaTH4YECKOro o0pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOITUMUCS
OCHOB  YHUBEPCAJBHOTO MaremMaTuueckoro s3pika. CoaepkaTelnbHOH U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTro Kypca «Aunrebpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHHUM «YucCia W BBIYUCICHUS» CIY>KAT OCHOBOWM IJIA
JABHEUIIIETO M3yYeHUS] MAaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyUYaOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TIOJIH30BATHCS aITOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIs TTOBCETHEBHOM
*KU3HU. Pa3BuTHE MOHATHSA O 4YMCIIE HA YpPOBHE OCHOBHOIO 0O0IEro o0pa3oBaHMA
CBSI3aHO C PALMOHAIBHBIMM M HMPPALMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHUS YHCIOBOMN
JVMHUM OTHECEHO K CpeiHEMY o01IeMy 00pa30BaHUIO.

ConeprxaHue JByX alireOpandecKux JUHUN — « AIreOpandyecKkrue BbIpaKCHUS
U «YpaBHEHHs] U HEPAaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYAIOIINXCS
MaTEMaTUYECKOro amnmnapara, HeoOXOJUMOro Hjisi pelleHus 3ajad MaTeMaTHUKH,
CMEXHBIX IPEAMETOB M IIPaKTUKO-OPHMEHTHPOBAaHHBIX 3amad. Ha yposHe
OCHOBHOI0 001Iero o0pa3oBaHusi y4deOHBIH MaTepuana TPYNIUPYETCS BOKPYT
palroHaIbHBIX BBIpAKEHUN. Anredpa JeMOHCTPUPYET 3HaYCHHE MAaTEMATHKU Kak
A3bIKa JJISI TOCTPOCHHMS MATEMaTUYECKUX MOJENICH, ONMUCAaHUS IPOLIECCOB H
SBJIEHUN peanpbHOro Mupa. B 3amaum oOyueHMs anredbpe BXOIAT TaKxkKe
JalbHENIIee pa3BUTUE AJITOPUTMHUUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JUIsI OCBOEHUSI Kypca HH(POPMATUKH, W OBJAJECHUE HABBIKAMHU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHue CUMBOJIBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUS!, CIOCOOHOCTEN K MATEMaTHYECKOMY TBOPUYECTBY.

Copepxanne (pyHKIMOHAIBHO-TpaUUECKON JTMHUN HALIETICHO HA TOJyYeHHUE
o0y4arolUMHUCs 3HaHUM 0 (PYHKUHMSAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJENu
JUTSL ONTMCAHUS M UCCIENOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmiectBe. M3yueHne maTtepuasia CIOCOOCTBYET Pa3BUTHIO Yy OOYy4YarOIIMXCS
YMEHHUS UCIIOIb30BATh PA3JINYHBIE BBIPA3UTENBHBIE CPECTBA SI3bIKA MATEMATHKY —
CIIOBECHBIE, CHUMBOJINYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUH LIMBUIN3ALNN U KYJIbTYPBI.

CornacHo y4eOHOMY IUIaHy B / KJlaccaX M3ydaeTcsl J3JIEKTUBHBIM Kypc
«IIpaktuyeckass anreOpa», KOTOPbIM BKIIIOYAET CJEAYIOUIME OCHOBHBIE DPa3/eiibl
cogepkanusi: «Uucna M BBIUMCICHUS», «ANreOpanueckue BbIPAXKECHUSD,
«YpaBHEHUs U HEPABEHCTBAY, « DyHKIIMN.

Ha uzydenue snekTUBHOTO Kypca oTBouTCs 34 vaca.

MecTo Kypca B y4eOHOM IJIaHe:

[Iporpamma kypca agpecoBaHa yyamumcst 7 kiaccoB. Kypc paccuuran Ha
34 yaca NEKUMOHHO-MPAKTUYECKUX 3aHATUW B TE4YeHHWE roaa mo 1 yacy B
Hegemo. Pabowas mnporpamma Kypca BXOAUT B 4YacTb (POPMHUPYEMYIO
y4acTHUKaMU 00pa3oBaTeNIbHbIX OTHOIIEHHH yuyeOHoro miana MBOY «OOII
Ne51».



COJEPXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BIYUCTICHUSA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, IEPEXOJl OT OJHOU (OPMBI 3aIUCH
npobeit k gpyroi. lloHATHe palMOHaNBHOIO YHMCHA, 3allCh, CpPaBHEHHE,
yHOPSAOYMBAHUE  PAllMOHANBHBIX  YHceld. ApupMeTHUecKue JEUCTBUSA C
palOHAIBHBIMUA YMCIIaMH. Pelienue 3agad u3 peaJbHOM IPAKTUKHA HA 4acTH, HA
JIpOoOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIEM: OIpeleleHue, MpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEAETICHUs, 3auch OonbluX uncen. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE poOU U IpoOU B BHUJAE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PpA3JO0KEHUE HAa  MHOXKHUTEIH
HaTypaJbHBIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucle T@psMas ©  oOpaTHas
IIPOIIOPLIMOHAIBHOCTH.

AJure0OpanvecKkue BbIpaKeHust

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUA C IEpeMEHHOM. JlomycTumblie
3Ha4YeHUsA NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKAY BEIMYMHAMU B BUJIE
dbopmynsl. Beruucnenus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BbIpAKEHUI,
TOXXJIECTBEHHO paBHbIE BBIPAXKEHHUS, MpaBWiIa NpeoOpa3oBaHUs CYMM H
MIPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOAOOHBIX CIaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIbHBIM NTOKA3aTEIIEM.

OpnHounensl 1 MHOrouseHsl. CreneHp MHOrouneHa. Cio)keHue, BbIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOXKEHMS: KBaApar
CyMMBl W KBajpar pasHoctd. Popmysia pa3sHOCTH KBaAparoB. PasnoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, NpaBuja MpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JIluHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEH JIMHEHMHOIO
YpPaBHEHMS, pELICHHE JIMHEWMHBIX ypaBHEeHHU. COCTaBIE€HHWE YPaBHEHHUM IO
YCJIOBHIO 33J1a4u. Perenne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPAaBHEHUIA.

JIuneitHoe ypaBHEHUE C IBYMsI EpEMEHHbIMU U ero rpaduk. Cuctema AByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€pEeMEHHbIMU. PemeHune cucreM ypaBHEHUU
crnocoboM MoACTaHOBKU. llpuMepsl pemieHus: TEKCTOBBIX 3aJady C MOMOUIbIO
CUCTEM YPaBHECHUM.

DYyHKUMHU



Koopaunara Touku Ha npsimon. UucinoBsle TpoMexXyTKU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMONA.

[IpsimoyronbHas cucrema koopaunat, ocu OX u Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJAWHATHOU miockocTu. [Ipumepsl rpadukoB, 3aqaHHBIX GOpMyIaMu.
Urenune rpadukoB peanbHbIX 3aBucuMocTel. Ilonstue ¢ynknuu. [paduk
dbynkuuu. CBoiictBa pynkimii. Jluneitnas ¢pynkuus, e€ rpaduk. 'paduk dyHKIMNA
y = [x|. I'paduueckoe perieHne JTUHEHHBIX yPaBHCHHH M CHUCTEM JIMHEHHBIX
YPaBHEHUM.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI
IJIEKTUBHOI'O KYPCA «ITPAKTUYECKAS AJITEBPA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMmbl y4eOHOTro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTHyecKoe BOCIUTAHNE:

IIPOSIBJICHUEM HWHTEpeca K MNPOLUIOMY M  HACTOSAIIEMY POCCHUUCKON
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJb30BAaHUIO JTHUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN T'paXkIaHUHA U pealu3aluu €ro
npaB, MpPEICTAaBICHHEM O MaTeMaTUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUSA
pPa3IUYHBIX CTPYKTYpP, SABJIECHUMN, NPOUEAYp PakIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYX ACHUIO 3TUYECKUX MPOoOJIeM, CBA3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTHMIKECHUN HAyKH, OCO3HAHUEM BAKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PELICHWU NPAKTUYECKUX 3a]ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MAaTEMaTUYECKOTO
oOpa30oBaHUs Ha TPOTSHKEHUM BCEW >KMU3HU JJIsl YCHENMHOW TpodeccroHambHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAaEKTOPUM 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

CIOCOOHOCTBIO K HOMOILIMOHAILHOMY H  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyX JCHUW, YMEHHUIO BHUJAETbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MTO3HAHHUSI:

OpUEHTallMeld B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKd Kak c@epbl 4YeloBeuYeCKOn
NEeSATEIbHOCTH, JTANoB €€ pa3BUTHSA U 3HAYMMOCTH ISl PA3BUTHUSL LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKU U MATeMAaTHUYECKOW KYJbTYpOW Kak CPeJICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HAaBbIKAMU HCCIEI0BATEIbCKON
NESTEIbHOCTH;



6) ¢usmueckoe BocnuTaHHe, (POPMHUPOBAHHE KYJIbTYPbI 30POBbSI H
IMOIMOHAJILHOTO 0JIaronoJIy4Yns:

TOTOBHOCTBIO TPHUMEHSATh MaTeMaTHYECKHE 3HAHUS B HMHTEpPEcax CBOETO
3I0POBbsI, BEACHUS  370pOBOro  oOpaza >KM3HU  (370pOBOE  IIUTaHMHE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH © OTABIXA, peryispHas (undeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pepICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) IKOJIOTHYECKOE BOCTIMTAHHE:

OpHUEHTaIlMel Ha MPUMEHEHHWE MAaTeMaTUUYECKUX 3HAHUM JIJIs pelieHus 3a7ad
B 00JacTH COXPAHHOCTH OKpY’KaloIIeH cpeapl, IJIaHUPOBAHMUS TIOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCIEICTBUN JIsI OKPY’KAIOUIEH Cpeibl, OCO3ZHAaHUEM
100alIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) aganTanus K M3MEHSIOIMUMCH YCJIOBHSAM COIHAJILHOW W MPHPOIHOIM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJIeH, MpUOOpEeTaTh B COBMECTHOW JEATECIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIMpOBaTh WJIEH, TIOHSTHS, TUTIOTE3bl 00 O0BEKTaX U SABJICHUSX, B TOM YHUCJTIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CITIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIABISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MTPU3HAKK MAaTEeMaTHICCKUX
OOBEKTOB, TOHATHUN, OTHOIICHWH MEXIy MOHATHAMH, (HOPMYJIUPOBATH
OTIpEJICICHNs] ~ MOHSATWUN, YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKayy, OCHOBAaHUSA JUIsi OOOOIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  MNPeoOpPa30OBBIBATE  CYXICHHS:
YTBEPAUTEIbHbIE W OTpUIIATENbHBIC, €JWHUYHBbIC, YaCTHbIE M OOIIue,
YCIIOBHBIE;



BBISIBIISITH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOoTUBOpeUMss B (akTax, AAHHBIX, HAOMIOACHUSX M YTBEPKACHUSIX,
npemjaraTb  KpUTEpUM Ui BBIIBICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIFOUCHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTUYECKIX YTBEPKACHUH (IIPSMBIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIOXHBIE JI0KA3aTENbCTBA
MaTeMaTUYECKUX (PaKToB, BBICTpaMBaThb AapryMEHTallMl0, I[PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 penieHus ydyeOHOMl 3ajauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pELIEHUs, BBIOMpaTh HauboIee MOAXOMAUIMI € Yy4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue AeiicTBHSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS,
(bopMyIupoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOiIemy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (HOPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH IO CAaMOCTOSTEILHO COCTABICHHOMY IUIaHY HECIOXKHBIN
OKCIIEPUMEHT,  HEOOJIbIIOE  HCCIEOBAaHUE IO  YCTAHOBJICHHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TAaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMAIUH, JTaHHBIX,
HEOOXOMMBIX JIUIS PEIICHUS 3a1a49H;

BBEIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHHUS,

BBIOMpaTh GopMy TMpeAcCTaBiIeHUS HHPOpMAIMM H WLIIOCTPUPOBATH
perraemMbie 3alayd  CXEeMaMH, JuarpaMMaMH, WHOW Tpapukod W HuxX
KOMOWHAITUSMU;

OIICHMBATh HAAKHOCTh WH(POpPMAIMK 10 KPUTEPHSIM, MPEITOKESHHBIM
yUHUTENIeM U CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YyHUBEpCaJIbHbIE y4eOHbIe AeiicCTBUS:



BOCIIPUHUMATh W (POPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LEJIIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS IO
XOJly pelIeHus 3a/1a4yl, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

B X0JI¢ 00CY>KJIeHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYX1a€MOM TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXICHHUSIMH JPYTUX
YYACTHHKOB JUanora, OOHapy>KMBaTh pa3iMuyue U CXOJCTBO IO3HIIMHA, B
KOppeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHSs, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  PE3yJIbTaThl  pEHIeHWs  3a/Jadd,  OKCIEPUMEHTA,
UCCJIEIOBAHUSI,  TNPOEKTa,  CaMOCTOSITeIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS C YYETOM 3a/1a4y IPE3EHTALUU U OCOOEHHOCTEN ayuTOpUH;
NOHMMAaTh W  HCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIUBUIYyIBHOH pabOThl TIPH PEMIEHWH YYCOHBIX MaTEeMaTHYECKUX
3ajay;

MPUHUMATH 11€]b COBMECTHOM JIEATENbHOCTH, TIAHUPOBATh OPTraHU3AINIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOTrOBapUBaThCA,
00Cy>IaTh POIIECC U Pe3yabTaT pabOThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotsl (oOcCyXiaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbl M JPYTHUE), BBHINOJHATH CBOI YacTh
paboTHI U KOOPIUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJCHAMU KOMAaH/IbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaJga B OOMIMI MPOAYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1CHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IJIaH, AJITOPUTM PEIICHUs 3a7adyu (U €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIUXCS PEeCypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTh M KOPPEKTUPOBATh
BAapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJVICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yJbTaTa pelIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPU PELICHUHU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEILHOCTH MOCTABJICHHOW ILIEIN
U YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIXKCHUS T1ETTH,
HAXOJIUTh OMHUOKY, AaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHHPEAMETHBIE PE3YJIbTATDBI

K koHIly uzydyeHus: Kkypca 00y4aromuics MoJIyYuT CASAYIOIIHUe MpeAMETHbIC
pEe3ybTaThI:

Yuciaa 1 BIYUCTICHUSA

BrImonHsATh, coyeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apu(PMETHUECKUC
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAXKEHUH, MPUMEHSATH Pa3HOOOpa3HBIC
CIOCOOBI M MPUEMBI BBIYMCIICHUSI 3HAYEHUIN JPOOHBIX BBIPAKEHUM, COJIEpIKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuth OoT onHOM (POPMBI 3amUCU YuceN K Apyrod (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U yHIOPSIOYMBATh PAIMOHATBHBIE YHCIIA.

OKpyrisTh yucia.

BBINOMHATS TPUKUAKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUH, OIIEHKY 3HAaUYCHUM
YUCJIOBBIX BBIpAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajJbHbIMU
MOKa3aTeNSIMU.

[IpyuMeHsATh  NpPU3HAKK ~ ACIUMOCTH,  Pa3jl0KEHUE HAa  MHOXHUTENIH
HaTypaJbHbIX YHCEIL.

Pemate MpakTUKO-OPHUEHTHUPOBAHHBIE 33Ja4yM, CBSI3aHHBIE C OTHOLUIEHUEM
BEJIMYMH, TMPONOPUMOHANIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pEe3yJbTaThl PEIICHHS 3a7ad ¢ YYETOM OTPAHUYEHH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJuredpanvecKue BbIPAKeHUs

Hcnonb3oBath anredOpanyeckyto TEPMHUHOJIOTHIO M CUMBOJUKY, TMPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPAKECHHM TPH 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BoinonHsaTe  mpeoOpa3oBaHUs — LIENOTO  BBIPAKEHHUS B MHOTOWIEH
MPUBEIACHUEM MTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BbINONHATE YMHOXKEHHE OJIHOWJIEHa Ha MHOTOWIEH M MHOTrO4leHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIIBI KBaJipaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh PA3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIU C ITOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEero MHOXHUTENs, TPYNIUPOBKA CllaraeMblx,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOUYJIEHOB JJIS PELIEHUsT Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEJAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonbs30BaTh CBOMCTBA CTENEHENM C HATypaJIbHBIMHM II0Ka3aTEISAMU JJIs
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHUA U HEPABEHCTBA

Pemars JMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHSA INpaBUiIA
IIepexo1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsATs, sABisieTCs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh TpaduuecKre METObI IPU PEILICHUHU JTUHEUHBIX YPaBHEHUM U UX
CUCTEM.

[lonGupats mpuMepbl Map YHUCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTU TIpaUK JIMHEHHOTrO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YACh TpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHS.

Pemate cuctemsl IByX JTMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUN IO YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4EeHHBIN PEe3yJIbTaT.

DyHKIUHA

N300paxaTh HA KOOPAMHATHOW NPSAMON TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YMCIIOBBIE IPOMEKYTKH HA
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 3aJlaHHBIM KOOpIWHATaM,
CTpOUTh Tpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € MOMONIbIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJWUYECTBO, CTOWMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHne (yHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpEeACTaBICHUS W aHaiM3a WH(OpMaIuwy,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALIHIO U3 TPAPUKOB PeAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacoB DJIEKTPOHHbIE

HaumeHoBaHue pa3aesioB U (undposbie)
Ne i/nn KonrpoJsbnubie| IIpakrnyeckue

TeM MPOrpPaMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl

Yuca u BBIYMCIICHUS

1 5 bubmoreka [JOK

https://m.edsoo.ru/7f415b90

5 [IpouenTel. OCHOBHBIE 3a/1a4n 3 bubmoteka [JOK
Ha MPOLICHTHI. https://m.edsoo.ru/7f415b90

3 3a7auu ¢ TPaKTUYECKUM 6 bu6mmoreka LJOK
COJICPIKaHUEM. https://m.edsoo.ru/7f415b90

4 o 4 bubmmoreka [JOK

JHICH. https://m.edso0.ru/7f415b90
| S e
pMyt patt https://m.edsoo.ru/7f415b90
YMHOXXCHHUSL.

6 VYpaBuenusi. Cuctemsl 6 bubmuoreka [JOK
JIMHEWHBIX YPaBHCHHU. https://m.edsoo.ru/7f417af8
HepaseHncraa.

OBHIEE KOJIMYECTBO YACOB I10 34 0 0

I[TPOT'PAMME
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IToypouHoe uIaHUPOBaHME

No Tema Koa-Bo ara
ypoka 4YyacoB | NMpOBedeHHS
Tema 1. Uncia u BoluncjaeHus (5 yacon)

1 JlecaTruaHbie U OOBIKHOBEHHBIE JIPOOH. 1
JIecTBUSA C HUMH

2 JecatruHbie 1 OOBIKHOBEHHBIE TIPOOH. 1
JlelcTBUS C HUMH

3 CreneHb ¢ HaTypaJIbHBIM MOKa3aTEIEM: 1
ompeiesieHne, MpeoOpa3oBaHUe BhIPaXKCHUN

4 PanmonanpHbIC Ynciia: MOHATHE, CpaBHEHUE, 1
apudMeTHIECKUEC TeHCTBUS

5 PanmonanbHbie ynca: MOHITUE, CPABHEHHUE, 1
apupMeTHIECKUE CUCTBUS

Tema 2. IIpoueHTsl.
OcHoBHBIE 321244 HA IPOUEHTHI (3 yaca)

6 [IporieHThI, 3aMKUCh MPOLICHTOB B BUJIC 1
JIpoOu U IpodH B BUJIE TTPOIICHTOB

7 Tpu OCHOBHBIE 33/1a4U HA MTPOLEHTHI, 1
pelIeHuE 3a7a4 U3 peaIbHOM MPAKTUKU

8 Tpu OCHOBHBIE 3a/1a4n HA MPOLEHTHI, 1
pelIeHuE 3a7a4 U3 peaIbHOM MPAKTUKU

Tema 3. 3a1a4u ¢ IPAKTHYECKUM
conep:xkannem (6 yacoB)

9 3agauu ¢ NPAKTUYECKUM COAEPKAHUEM: 1
«JIucTel Oymarm

10 3aga4M ¢ MPAKTUYECKUM COACPKAHUEM: 1
«KBaptupa»

11 3a7a4uu ¢ MPAKTUYECKUM COACPKAHUEM: 1
«Y4acTok»

12 3a71auy ¢ MPAKTUYECKUM COACPKAHUEM: 1
«Iliman MecTHOCTI»

13 3aga4M ¢ MPAKTUYECKUM COAEPKAHUEM: 1
«Tapudni»

14 3a71a4M ¢ MPAKTUYECKUM COACPIKAHUEM: 1

«OCATI'O»




Tema 4. ®ynkuuu (4 yaca)

15 Yro takoe pyHkuus. ['paduk pyHKIMN 1

16 [Ipsimast m oOpaTHasi MPOMOPIIMOHATBLHOCTh 1

17 Jluneitnas QyHKUIMsA 1

18 KBangpatuunas QyHKIus 1

Tema 5. Ognowsienbl. MHOro4JieHbI.
@DopmMyJibl COKpPaIleHHOTr0 YMHOKeHus (10 yacos)

19 OJHOYJIEHBI U €T0 CTaHAAPTHBIN BUI. 1
YMHOKeHHE 0JHOUWICHOB. Bo3BeneHme
OJIHOYJICHA B CTEIEHb

20 MHoOrou4sieH 1 ero CTaHAapTHBIN BU]I 1

21 CrnoxeHre U BBIYUTAaHUE MHOTOWICHOB

22 YMHOKEHNE MHOTOYWIEHOB. Pa3noxenue 1
MHOTOYWICHOB Ha MHOXKHUTEJH CIIOCOO0M
IPYIIUPOBKU

23 KBaapat cymMBbl U KBaApaT pa3HOCTH 1

24 KBaapart cymmBbl 1 KBaJpaT pa3HOCTH

25 Pasnocte kBagpaToB. CymMma U pa3HOCTh 1
KyOOB

26 Pasnocts kBagparoB. Cymma u pa3HOCTh 1
KyOOB

27 [IpeoOpa3zoBaHue 1IETBIX BEIPAKEHUN 1

28 [TpeoOpazoBaHme HENbIX BEIPAKEHUI 1

Tema 6. YpaBHenusi. CucteMbl JIMHEHHbIX YPABHEHMIA.
HepaBeHncTBa (6 yacoB)

29 JIuHeliHOE ypaBHEHUE C ABYMS 1
epeMEHHBIMU

30 CucTeMbl JIMTHEHHBIX YPaBHEHUH C ABYMS 1
IEPEMEHHBIMH

31 Cnoco0 noICTaHOBKHA 1

32 Crioco6 cnoxeHust 1

33 Permrenne 3amau ¢ mOMOIIBIO CUCTEM 1
YpaBHEHUU

34 HepaBeHncTsa 1

UTOI'O

34




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

AnreOpa, 7 xinacc/ MaxkapseiueB FO.H., Munmiok H.I'., Hemikos K.W. u npyrue,
AxmmonepHoe obmectBo «M3narensctBo «lIpocBemnienney
Anrebpa, 7 kmacc/ Mepsnsik A.T'., [TonskoB B.M.; mox penakmmeit

[Tononbckoro B.E., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

N3narensckuit uentp « BEHTAHA-I'PAD»

METOANYECKUE MATEPHUAJIBI IJI1 YUUTEJA
Metoauueckoe nocodue K NpeAMETHOM JIMHUU YUYEOHUKOB 110 anreope
1O. H. Makapsruesa, H. I'. Munatok, K. 1. HemkoBa u qp. MatemaTtuka
AJITEBPA 7—9 xnaccst ba3zoserit ypoBenbs Mocksa «IIpocemienne» 2023 2-

€ U3JaHncC, CTCPCOTUITHOC

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IIOK
®DI'NC mos nikoia
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