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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYJaroIIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUS, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
ananoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JpYTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolumcs
IPUXOJIUTCS JOTHYECKH PaCCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3pika. CopaepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW s
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTHYECKOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs
CBS3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMM YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnep:kanue JByX areOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peadpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
KJiacce — 102 yaca 3 yaca B HEJIEITI0)



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsa ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, IEPEXO] OT OJHOW (POpMBI 3amucu
npobeit k apyroi. IloHsTHe panMOHAIBHOIO YHMCHA, 3allCh, CpPaBHEHUE,
YyOOPSAOYMBAHUE  PALMOHAIBHBIX  4uced. Apudmernyeckue JEHUCTBUSA €
palOHAIBHBIMU YKCIIaMH. Pelenue 3axad u3 peaJlbHOW NPAKTHKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJieM: ONpENeNIeHHEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HA OCHOBE OIpENEICHUs], 3aluch 00abpIINX uncen. [IponenTsl, 3anuch
IPOLIEHTOB B BUJE poOU U JpoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JEIMMOCTH, PA3JO0KEHUE HAa  MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mciae TmpsiMas U oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKeHUA

IlepeMeHHBIE, YMCIIOBOE 3HAUYECHUE BBIPAKECHUS C IIEPEMEHHOM. JloIyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTY MEXKY BEJIMUMHAMU B BUJIE
¢dopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanne OyKBEHHBIX BbIPaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAKEHHS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHH C HATyPaAJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouneHbl. CreneHb MHoOrouineHa. CioxeHHe, BBIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MOpMyJbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBbl M KBajpaT paszHocTtu. Popmysia pa3sHOCTH KBaApaTroB. PasnoxeHne
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBWiia IpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME € OJHOM NEPEMEHHOW, YHWCIO KOPHEW JIMHEWHOTO
YpaBHEHHUS, pEIICHHE JIMHEHMHBIX ypaBHEeHHI. COCTaBI€EHHE YpaBHEHUI IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C ABYMs MEPEMEHHbIMH U ero rpaduk. Cucrema IByX
JVMHEMHBIX YpPaBHEHUW C JBYMs IIEpEeMEHHBIMU. PenieHue cucreM ypaBHEHHUM
CIIOCOOOM TMOACTaHOBKHU. [IpuMepbl pelieHusi TEKCTOBBIX 3a/lad C I[OMOIIbIO
CUCTEM YPaBHECHMM.



DOyHKIUU

Koopaunara Touku Ha npsiMo. UMCIOBbIE TPOMEXKYTKH. PaccTossHrE MEX Ty
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX n Oy. AOcuucca u opauHaTa
TOYKH Ha KOOPJIMHATHOM II0cKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbiXx 3aBucumocted. Ilomsarne ¢ynkuun. I'padux
¢bynkun. CpoiictBa Qpynkumii. Jluneitnas ynkuus, e€ rpaduk. ['padux pyHxmun
y = |X|. I'paduueckoe pelieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIbTATbI

JIndyHOCTHBIE pe3yJbTaThl OCBOEHHUS MpPOrpaMMbl yuyeOHOro Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) mnaTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSUIEMY POCCHUUCKOU
MaTeMaTUK{, LIEHHOCTHBIM  OTHOUICHUWEM K  JOCTIIKEHHMSIM  POCCUHCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJb30BAHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEH I'pakAaHWHA U pean3aliu ero
npaB, IMpPEICTaBICHHEM O MaTeMAaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
pa3IMuYHBIX CTPYKTYp, SBJIEHUH, MpOLEAyp I'paxAaHCKoro olmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYX AEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKHUM IIPUMEHEHUEM JOCTHMIKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTME B PEIIEHUM NPAKTHYECKUX 3a1a4y
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMATHYECKOTO
oOpa3oBaHUsl Ha MPOTSHDKEHUM BCEH KU3HU I YCHEIIHOW MpodecCHoHaNbHOU
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAaEKTOPUH 00pa30BaHUS U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTM4ecKOe BOCIUTAHME:



CIIOCOOHOCTBIO K OMOIIMOHATLHOMY UM OCTETHUYECKOMY BOCHPUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a1ady, PEIICHUH, pPaCCYXIACHUN, YMEHHIO BUJCTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

OpUEHTallMed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI YEJIOBEKA, MPUPOJbI U
oOIecTBa, MOHUMAaHMEM MAaTEMAaTHYECKOW HAyKu Kak cdephl dYeIoBEUYeCKOU
NESATEIbHOCTH, JTANOB €€ Pa3BUTHSA U 3HAUUMOCTHU JJIS PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MaT€MAaTUKH U MAaTeMaTHUYECKOW KyJIbTypOoW Kak CpelCTBOM
MO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEHIIMMH HABBIKAMU HCCIEI0BATENHCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MAaTEMATHYECKUE 3HAHUSA B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  oOpa3a JKM3HM  (3JOpOBOE  IHUTAHHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryisipHas ¢duznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIEKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0J10THYECKOe BOCIIUTAHUE:

OpUEHTAIlMel Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUN JIJIsl PEelIeHUs 3a7a4
B 00J1aCTH COXPAHHOCTH OKPYXKAaIOIIEH Cpeabl, IJIaHUPOBAHUS TOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX IOCIEICTBUI JIsI OKPYXKalOUIEHd Cpeabl, OCO3ZHAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MMyTel UX pelIeHus;

8) ajanTanus K M3MEHSAIONIUMCH YCJIOBHUSM COLMAIBHON W NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEWUCTBUSIM B YCJIOBHUSIX HEOMPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJIeH, MpUoOpeTatb B COBMECTHOW JEATEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOJUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoBaTh WEH, TIOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYallMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIUNA KOHTPMEpP, KOPPEKTUPOBATH
MpUHUMAEMbIE pEIIeHUS W JACHCTBUA, (OPMYIUPOBATh W OICHUBATh PUCKH U
MOCJIeNICTBUSL, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBnle JJornueckue 1eiicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUN, OTHOLIEHUH MEXIY MNOHATUIMH, (OPMYIUPOBATH
OTIpEICICHUS]  TOHSATWH, YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJIacCU(UKAIMU, OCHOBAHUSA i OOOOIICHHS U CpaBHEHHS, KPUTEPUU
MPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OpPMYJIUpOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIIbHbIE W OTpUIIATENIbHbIC, €IUHUYHBIC, YaCTHbIE M O0OIIue,
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPpUTEpPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCITOJNB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKITIOUCHHH 110 aHAIOTHH;
pazOupaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKICHUM (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOJAUTH CAMOCTOSITEIbHO HECIOXXHBIE JI0KAa3aTEIbCTBA
MaTeMaTH4ecKnX (aKTOB, BHICTpaWBaTh APTYMEHTAIIMIO, IPHUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Ccroco0 perieHus: ydeOHOM 3ajauyu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh HauboJee TMOAXOIANIMI ¢ y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTe/IbCKHe J1eiicTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUI HHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUne, MpodiIemy,
CaMOCTOSITeJIbHO yCTaHaBJIIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HWCCICAOBAaHWUE IO  YCTAaHOBJICHHIO
OCOOEGHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOBI 110 pe3yJibTaTaM
MPOBEIEHHOTO HAOJIOECHUS, WCCIEAOBaHUS, OICHHBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OITICHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpoIlecca, a TaKXKe BBIABUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBIABJISITD HCEOOCTATOYHOCTh H N30BITOYHOCTD I/IH(l)OpMaHI/II/I, JaHHBIX,
HGO6XOI{I/IMBIX AJIA PCIICHUA 3a1a4H,



BBIOWpATh, aAHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BEIONpATh GoOpMy TpeACTaBiICHUS WHPOpMAUA ¥ WILTIOCTPUPOBATH
peliacMbie  3aJadyd  CXeMaMH, JuarpaMMaMH, WHOH rpadukod H HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OpPMAIUK TIO KPUTEPUSM, MPEIIOKECHHBIM
yauTeseM Win chOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBAaTH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS II0
XOJly pelieHus 3a1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YIIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1a€MOU TEMBI,
poOJIeMBbl, perraeMoi 3aj1a4u, BEICKa3bIBaTh UCH, HAIICJICHHBIC HA TIOUCK
pEelIeHUs, COIMOCTABJISITh CBOU CYXKICHUS C CYXACHUSMHU JPYTHX
YYaCTHUKOB JUajora, oOHapyKUBaTh pa3jiM4ve W CXOACTBO IMO3UIIUH, B
KOPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS,;
NPEACTaBIATh  pPE3yJbTAaThl  PEIICHWs]  3ajayd,  JIKCIIEPUMEHTa,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH;
MOHMMAaTh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOM pabOThl TpPHU PEIIEHUH YYEOHBIX MaTEeMaTHYECKUX
3a/1ay;

MPUHUMATH 11€]1b COBMECTHOM NIEATETLHOCTH, IIAHUPOBATH OPTaHU3AINIO
COBMECTHOM pabOThl, pachpeneisiTb BUIbI padOT, JOrOBapUBaThHCA,
o0Cy»X)aTh MPOIIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKHUX
JIIOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotel (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBbI W JPYyTHE), BBITIOJHATH CBOIO YacTh
paboThl U KOOPJIMHUPOBATH CBOU JICUCTBUS C IPYTUMU YiICHAMU KOMaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOILIUNA MPOAYKT IO KPUTEPUSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IJIaH, aJITOPUTM PEIICHUs 3ajadyu (U €ro
4acTh), BBIOMPATh CMOCOO PEIICHUS] C Y4ETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIaacCTh criocooamu CaMOITPOBEPKH, CaAMOKOHTPOJII Ipomecca H
pe3ylibTaTta pCuICHUA MaTEeMaTHU4YE€CKOM 3aJa4H,



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOATENHCTB, HAWEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATECIBHOCTU IIOCTABICHHOMN LEIU U
YCIIOBUSIM, OOBSICHATh HNPUUYUHBI JOCTUKEHUSI WJIM HEAOCTM)KEHHS LIETH,
HaXOAHTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kxoHiy oOyuenuss B 7 KJacce OOYYaIONIMIICS TMOMYyYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

BbinonHATh, codeTas yCTHbIE M MUCBbMEHHBbIE NPUEMBI, apUPMETHUECKHE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHHH, NPUMEHITh pPa3HOOOpa3HbIE
CHOCOOBI M MPUEMBI BBIYMCICHUS 3HAYEHUH JIPOOHBIX BBIPAKEHMI, COJEp KaIIUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[TepexonuTe OT OHON (POpMBI 3amUCH yuceN K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOYUBATH PALIMOHAIIBHBIC YUCIA.

OKpyrJsTh yncia.

BBINOMHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BIUUCICHH, OIIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH ACHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMEHSATh MPU3HAKU JIETMMOCTH, PA3JIOKEHNE HA MHOKHUTEIHN HATYpPaIbHbIX
YHCEJL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, MPONOPLUMUOHATBHOCTbIO BEIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl PELIEHUs 3a7a4 ¢ YYETOM OTPaHUYECHH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

Auredpanyeckue BbIPpaKeHUS

Hcnonb3oBaTh anreOpanyecKkyt0 TEPMUHOJIOTHUIO U CUMBOJMKY, TPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HadeHuss OYKBEHHBIX BBIPAKCHUN TPH 3aJlaHHBIX 3HAYCHUIX
NIEPEMEHHBIX.

Bemonusate  npeoOpa3oBaHUs  LIEJIOTO  BBIPAKEHUS B MHOTOYJICH
NPUBEACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPBITHUEM CKOOOK.

BbIMONHAT, YMHOKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOTrO4YleHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.



OCyIIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOXXWTENS, TPYNIUPOBKH  CJIaraeéMbiX,
npuMeHeHus (POPMyYJI COKPAILIEHHOTO YMHOKEHHS.

[TpumeHsaTh npeoOpa3zoBaHUsI MHOTOUIEHOB JUIsl PELICHUS pa3JInYHbIX 3a]a4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOU TPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMH IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHEHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSs IPaBHIIA
nepexoa OT UCXOJHOIO YPAaBHEHMs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisercs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPH PEIICHNUN JIMHEMHBIX YPAaBHEHUN U HX
CUCTEM.

[TonOupare npuMepsl Map 4YHUCEN, SBISIOMIUXCS PEIICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JIMHEWHOTO YPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSICh TIpaMKOM, NPHUBOJIUTH HPUMEPHI PpPELIECHUS
YpaBHEHUS.

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemare JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUN 1O YCIOBHUIO 33Ja4d, WHTEPIPETHUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4E€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIUE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKHU HA
anre0panveckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH [0 3aJaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduiky MHENHBIX GyHKIMA. CTpouTh rpaduk GpyHKIMU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid croco® TpeACTaBiICHUS] W aHaIUM3a WH(opMaluw,
U3BJIEKATh U UHTEPIIPETUPOBATH MH(OPMAIIUIO U3 IPAPUKOB peaJbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounuecTBo 4acos
N HaumenoBanue DJIEeKTPOHHbIE
11/-11 pa3/iesioB U TeM Beero Konurposabubie | (uudpoBbie)
MPOrpaMMbl padoThI o0pa3oBaTe/bHbIe
pecypchl
1 Yucina 1 BBIYUCIICHHUS. 15 1
ParnmonanpHbie yncia
AnrebOpanueckue bubmumoreka [IOK
2 41 3
BBIPAKECHUS https://m.edso0.ru/7f415b90
3 VYpaBueHus u 21 5 bubnmnoreka [JOK
HEPaBEHCTBA https://m.edso0.ru/7f415b90
Koopaunats! u bubnnoreka [HOK
4 19 1
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEenue n 6 1 bubnuorexa [JOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO 102 3
YACOB I10 ITPOTPAMME

YYEBHO-METO/JAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

* Anredpa, 7 knacc/ MakapsrueB FO.H., Munaiok H.I'., Hemukos K.W. u npyrue;

noA penakuuen TenskoBckoro C.A., AkinoHepHoe o01iecTBo «M31aTeascTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

KVM no anredpe k yue6nuky FO.H.Makapsryena.

[Tocobue mist moarotoBku yuanuxcs kK OI'D noxa penakiueit U.B. Smenko

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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bu6anoreka [IOP
https// Skysmart.ru

https// yaklass.ru
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I'BOY COII Ne98
PACCMOTPEHO COI'TACOBAHO
IIpencenarens Ilegarormaeckum
METOIUYECKOT0 coseTtoM I BOY mikomnsl
00BeIMHEHNS Ne98
-
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PABOYASA MPOI'PAMMA

y4yeOHOro npeamMera «Aredpa»

JUIs O0yJaronIuxcs 8 Ki1accoB

Cankr - [IetepOypr 2023



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOINIETO
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO [IJIs
MIPOJIOJDKEHUS 00pa30BaHUs M B MIOBCETHEBHOMN XKU3HU. Pa3BuTie y oOydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYHIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpaKeHHUsI MAaTEMAaTUYECKON HayKOM SIBJICHUH U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJM MATEMAaTHYECKOTO MOJEIUPOBAHUS B HAYyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS afanTallid B COBPEMEHHOM ITH()POBOM
obmiectBe. M3ydyeHue anreOpbl oOeclieyuBaeT pa3BUTHE YMEHUS HAOJI0aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOWM JICHCTBHSI W BBIBOJFI,
dbopmynupoBath yrBepxkaeHUs. OCBOCHHUE Kypca anreOpbl 00eCeYnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PAacCyXeHUs, 0000IIeHre U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue anreOpe  mpeamnoyiaracT  3HAYUTENBHBIE  00BEM
CaMOCTOSATEILHON JICSITCIIBHOCTH  O0OYYaloNuXCs, TO3TOMY CaMOCTOSTEILHOEC
peIIeHHE 3a7a4 SABJISICTCS peaau3ainuei eI TeTbHOCTHOTO MTPUHITUIIA OO YICHHSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o01ero 06pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOIUICCKUE
JuHuM: «Yucaa ¥ BeIUUCIEHUSN», « ANTeOpandyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HepaBeHCTBay, «Dyukmumy. Kaxkmas w3 3THX CoaepkaTelbHO-METOIMISCKUX
JUHUHN pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYrUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydaronumcs
MPUXOIUTCS JIOTUYECKU PACCYKIaTh, MCIOIH30BATh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3THM B TporpamMmy ydeOHOTO Kypca «AJreOpa» BKIFOYCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX paszjeiax
MaTeMaTHYECKOro o0Opa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO O0YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTtudeckoro si3bika. ComepkaTenbHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxkanne JnuHUM «UuWCia W BBIYUCICHHS» CIY)KAT OCHOBOW JUIS
JTATBHEHIIET0 M3y4YeHHUs] MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, POPMUPOBAHUIO YMEHHS MOIH30BATHCA aITOPUTMAaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KU3HU. Pa3BuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 00Iero 0Opa3oBaHMs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX areOpandeckKux JUHUN — « AIreOpandecKue BhIPaKCHUS
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOyHYaIOIIUXCS
MaTEMaTHUYECKOI0 amnmnapara, HEOOXOAMMOIO JUIsl pelleHMs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUS Y4YeOHBI MaTepuan TPYHNIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU Kak
A3bIKa JUISL TIOCTPOCHHMSI MaTeMaTUYeCKUX MOJEJEH, OIMCaHUs MPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaun oOydeHuss anreOpe BXOASAT TaKkxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO0OXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3oBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUECKON JTUHUU HAIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (QYHKLIMSIX KaK BaKHEWILEH MaTeMaTUYECKON MOJIENH
JUTSL OIMCAHUS M UCCIEA0BaHUS pa3HOOOPA3HBIX MPOIECCOB U SIBIEHUHN B MPUPOJIE
u obmectBe. M3yueHne marepuana crnocoOCTBYeT Pa3BUTHIO Y OO0y4aroluxcs
YMEHUS UCIIOJIB30BaTh PA3JINYHbIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPbIM BKIIOYAET CIEAYIOLIUME OCHOBHBIE pa3felibl COACpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpanyeckue BBIPAXKEHUsD», «YpaBHEHUS W
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yuebHoOro kypca «Anredpa» orsogurcsi B 8 kiacce — 102 yaca
(3 yaca B HeneIHO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHeiii kopeHb u3 uwucia. [loHsitue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOTMAKEHUST UppAlMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHUE K MPEoOPa30BAHUIO YHCIIOBBIX BBIPAXKEHUHN
Y BBIUHCJIEHUSM. J|eICTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEIbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3aKCh YNCTA.

AuredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XwieH, pa3ioKEHHE KBaJpPaTHOIO TPEXWIEHA HAa
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJICHUE aireOpanvyeckux ApoOei.
PanronanbHbIe BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpHEW KBaJpaTHONO ypaBHEHUS.
Teopema Buera. Pemienvne ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['paduueckas uuTEpnpeTanys ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUU C JByMs NEpEeMEHHbIMU. lIpuMepsl pelieHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEeHCTBO C OJIHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonarue @ynkuuu. OOacTh ONpEACTICHUST W MHOXXECTBO 3HAUYCHUM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumu. YUrenne cBoicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

OyHKIUY, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYI MPONMOPIHUOHATIHHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA [POI'PAMMDBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl Yy4eOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KCHMSM  POCCHUICKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U pean3alii ero
npaB, IMpPEICTaBICHHEM O MAaTeMaTUYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp I'pa)AaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE€ B PpELICHUM [PAKTHUYECKUX 3a]a4
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XKHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKU3HU MJisl yCHEIIHOM NpodeccrHoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOpPOM U
OCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIHPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHIIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHbIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYeCKON HayKu Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH I Pa3BUTHs LIMBWIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTHU4YECKON KYJIbTYpOH KAaK CPEICTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IIPOCTEUIIMMM HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKUE 3HAHUA B HMHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KM3HM  (30pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHM U OTAbIXa, pEryispHas (usnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(pICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYEeCKUX 3HAHUW I pelleHus 3ajad
B 00JacTh COXPAaHHOCTH OKpYXalollell cpenpl, IIAaHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JI1 OKpPYXAaIoLIEel Cpelbl, OCO3HAHUEM
J100aNbHOTO XapaKkTepa 3K0JIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K U3MEHAIMMCH YCJOBHAM COLMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPEAEIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA y APYTHX JIOJEH, MpUOOpEeTaTb B COBMECTHOM AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIUH U3 OIIbITa IPYTUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHUWA, B TOM YHCIIE
bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBAThH
NpPUHUMAEMble pEIIeHUs] U ACUCTBUSA, (OPMYIHpPOBATH M OLEHUBATH PHUCKU H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABISITH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O0BEKTOB, TOHSATHH, OTHOIICHWH MEXKIY IOHATUIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TOHSATHUW, YCTAHABIWMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTPULIATEIbHBIC, €AMHUYHBbIC, YACTHBIE H OOIIHeE,
YCIIOBHBIE;



BBISIBIISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeuss B (akTax, AAaHHBIX, HAONIOACHUAX U YTBEPKICHUSX,
npemjiaraTb  KPpUTEpPUM Ui BBIABICHHS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUHH;

JienaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKIECHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIJIOKHBIE J0Ka3aTelbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTpauBaThb apryMEHTAllMIO0, I[PUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOco0 penieHus ydyeOHOMl 3agaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BbHIOMpaTh HaubOoyiee MOAXOASAIMMA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIBCKUNA HHCTPYMEHT MO3HAHMUSA,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUnE, MpodiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT,  HEOOJBIIOE  HKCCIAEAOBAHME MO  YCTAHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENHEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O pe3yJbTaTaM
IPOBEAEHHOIO HAOIO/IEHUs, UCCIIEJIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIEcca, a TakKe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTH HMH(OpMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOHMpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBaTh W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMple 3aJladyd  CXeMaMH, JuarpaMMaMH, WHOM Trpapukod Hu HuxX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO KPUTEPHUSM, MPEATI0KEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



BOCIPUHUMATh U  (OPMYyIUPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh MOTY4YEHHbBIN pe3ylbTarT;

B X0JIe 00CYKJEHH 3a7aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3aaun, BHICKa3bIBATh U/, HAIIEIEHHBIC HA MMOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3a4a4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4y NPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HUCIIOJb30BaTh  IPEUMYIIECTBA  KOMaHIHOW  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpenensiTb BUIBI padOT, JOTrOBapUBATHCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpyHIoBbIX (opmax paboTsl (0OcCyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTh
paboThl U KOOPJUHUPOBATH CBOM JIEHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISATh IJIaH, QJITOPUTM pEIICHUs 3a7aud (MU €ro
4acTh), BBIOMpATh CIOCOO pEIIeHUS C y4ETOM HMEIOIIMXCS PECypCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIAJCTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —Tpolecca |
pe3yabpTara pelueHusl MaTeEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B [IEATECIIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AECATEIbHOCTH MOCTABICHHOW LETU
U YCJIOBHSIM, OOBSICHSITh MPUYUHBI JOCTHKCHUS UM HEJOCTIDKCHHUS 11ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 8 kiacce oOydaromIMiics TOJYYHT CIEAYIOIIHNE
MPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
quCeJ JUIsl CPAaBHEHUS, OKPYTJICHUSI U BBIYUCIICHUH, N300paXkaTh NEeHCTBUTENIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTh moOHATHE apUPMETUYECKOr0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, HCIOJIb3YSl MPU HEOOXOJIMMOCTH KaJbKYJSTOP, BBIIOJHSITH
npeoOpa3oBaHusl BBIPAXKECHUM, COACpPKAIMUX KBAJAPATHBIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JIECSITHUHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpaKeHUA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM TMO0KA3aTelIeM, BBINOJHATH
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXKIECTBEHHBIE MPEOoOpa30BaHUs PAIMOHATIBHBIX BBIPAKCHUI
Ha OCHOBE MPaBWJI JSUCTBUIN HAJl MHOTOUYJICHAMH U aJIre0OpanyecKuMu JpOoOsSIMHU.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIU.

[TpumensTh mpeodpa3oBaHus BRIPAKEHUM JIs pEIICHUS PA3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEHBIE, KBaJIpaTHbICE YPABHEHHS M PalMOHAIbHBIC YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CHUCTEM YPaBHCHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBleHNnH (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHMS, €CIIM MUMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT cioBecHON (HOPMYIMPOBKU 3ajadyu K €€ anreOpandeckoiu
MOJIEIA C TIOMOIIBK) COCTABJICHUS YPAaBHEHUS WJIM CHCTEMBl YPaBHEHHUI,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHbBIA PE3yJIbTAaT.

[IpuMEHATH, CBOWMCTBA YMCJIOBBIX HEPABEHCTB I CPABHEHUS, OLECHKH,
pelaTh JMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M HUX CHUCTEMBI, JaBaTh
rpauyuecKy0 WUTIOCTPAIUI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHumaTh ¥ UCMONB30BaTh (DYHKIIMOHAIBHBIE TOHSTHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPENENsITh 3HaueHHE (YHKIHMH MO 3HAYECHUIO
apryMeHTa, ONpelessITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.



CrpouTts rpaduku J1eMeHTapHbIX QyHKkuid Buga: Y = K/X, y = X2,y = X3,

y = |X|, ¥ = VX, OIHCHIBaTH CBOMCTBA YHCIOBOI (GYHKIHH IO €& TpaduKy.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
No HaunmeHoBaHue KoHTpostb- DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM Bcero o0pa3oBaTe/bHbIE PeCypChl
n/n Hble padoThI
NPOrpamMMbl
20 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
Yucna u
BBIYMCIICHHUS. Eub 1OK
nOIMOTEeKA
2 Crenetib ¢ o https://m.edsoo.ru/7f417af8
LEJIbIM
MOKa3aTeleM
YpaBHeHus u
3 HEpaBEHCTBA. 19 1 bubnuorexa [JOK
KBanpatnbie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
4 HEpaBEHCTBA. 3 bubnuorexa [JOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHus u
5 HEpPaBEHCTBA 27 2 bubmorera [JOK
P i https://m.edsoo.ru/7f417af8
Hepasencraa
DOyHKIIWH.
6 O(}:’II;O]?HLIG 3 bubnunoreka [JOK
https://m.edsoo.ru/7f417af8
TTOHSATHUS
OyHKIUN.
7 Uucnosbie 11 1 bubmorexa LHOK
https://m.edsoo.ru/7f417af8
byHKIIIT
g IToBTOpEHUE U 5 1 bubnnorexa [JOK
00001eHne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB IO 102 6

I[TPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa 8 kiacc: yae0. mis oomeodpazoBat. opraam3anuii/ KO.M.Konsrum,
M.B.TkaueBa, H.E.®enoposa, M.N.I11abynun. — M. : [IpocBenienune

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Anrebpa. Jlunaktrudeckue MaTepuaisl. 8 Kiacc: mocodue s 001eoopa3onar.
opranuzanuii/ M.B.TkaueBa, H.E.®enoposa, M.U.111aGynun. — M. :ITpocBernienue
[Tocobue ajist moarotoBku yvaniuxcst k OI'D nox penakmueit N.B. Smenko
JunakTudeckue matepuaisl o aiaredpe 1 8 kinacca/ b.I'.3uB.-M:IIpocsenienue

Epmiosa A.Il. CamocTosiTennbHbIE U KOHTPOJIBHBIE pabOTHI IO anredpe u
reomeTpuu 1 8 kiacca.-M:Unekca

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubmmorexa [IOK

https://m.edsoo.ru/

bubimmoreka POIII
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HOACHUTEJBbHASA 3AIIMCKA

AnreOpa sBisieTCS OJIHUM U3 OIOPHBIX KYPCOB OCHOBHOIO  OOIIEro
oOpa3oBaHUs: OHa OOecleurnBaeT U3yuyeHUE APYTUX TUCUUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO s
MpOAOHKeHUs 00pa30BaHUs U B MOBCEIHEBHOM u3HU. Pa3Butue y oOyuaromuxcs
HAyYHBIX TPEACTABICHUNH O TMPOUCXOXKICHUU U CYIIHOCTH alreOpandecKux
abcTpakiuii, criocode OTpa)KeHUsI MaTEMaTUYECKON HAYKOW SBJIICHUI W TPOLIECCOB B
OpUPOIE U OOIIECTBE, POJIM MATEMATHUYECKOTO MOJICTUPOBAHMS B HAYYHOM MO3HAHUU
U B MPaKTUKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS U KAUYECTB
MBIIUICHHS, HEOOXOAUMBIX ISl aJanTaliid B COBPEMEHHOM IM(POBOM OOIIECTBE.
N3yuyenune anreOpsl obOecrneuuBaeT pa3BUTUE YMEHMsI HaOI0JaTh, CPaBHHUBATb,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUHOCTU MBIIJICHUsS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOM JCHCTBUS U BBIBOJBL, (OPMYIUPOBATH
yrBepxkAcHus. OCBOeHHME Kypca anreOpbl 00ecTeymBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUS] OOYYalOMIMXCSA: OHHM HCIONB3YIOT JEAYKTUBHBIE M HHIyKTHUBHBIC
paccyxaeHus, 0000IIeHHEe M KOHKPETHU3alhio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeAnoiaraeT 3HAYUTENIbHBIM O0BEM  CaMOCTOSATEIBHON
AESTENIbHOCTH O0YYaroIIMXCsl, TOITOMY CaMOCTOSITEIBHOE PEIICHUE 3a7ad SIBISICTCS
peanuzanuen e TeNbHOCTHOIO MPUHIMIIA OOYUYEHHS.

B cTpyktype mporpaMMbl yd4eOHOTO Kypca «Anredpa» AJis OCHOBHOTO OOIIETOo
oOpa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAUYECKHE JTUHHUM:
«Yucna ¥ BBIYMCIEHUS», «AJreOpandeckue BBIPDAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», « DyHkum». Kaxknas 3 3TUx copepKaTenbHO-METOAMYECKUX TUHUMA
pa3BHUBAETCA HA MPOTHKEHUHU TPEX JIET U3yUeHUsl Kypca, B3aUMOACHCTBYS C IPYTHUMH
ero JuUHUAMH. B Xozme wu3yueHuss ydeOHOro Kypca OOy4aroUIMMCs HPHUXOIUTCS
JIOTUYECKH PACCYXJ1aTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsi3U C
3TUM B MpOrpaMMy yueOHOro Kypca «Auredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKW, TPEACTABICHHBIE BO BCEX OCHOBHBIX paslenax MaTeMaTUYecKOTo
oOpa3oBaHUsI W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOyYarOIUMHCS  OCHOB
YHUBEPCAJIBHOTO MareMaThyeckoro s3bika. Copepx aTelbHOM U CTPYKTYpHOM
OCOOCHHOCTBIO yueOHOro Kypca «Auredpay sBISIETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Copepxanne JWHUU «Yucna © BBIUUCICHHUS» CIYXHUT OCHOBOM JJis
JAJIbHEHIIIETO M3YYCHHs] MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroluxcs
JIOTUYECKOr0 MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCA AJITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOI
KU3HU. Pa3BuUTHE MOHATHS O 4YMCIEe HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs
CBA3aHO C pAlMOHAIBHBIMM M HPPAUUMOHAIBHBIMU 4YHUCIaMH, (OPMHUPOBAHUEM



IPEICTaBICHUN O JIEHCTBUTEIIBHOM 4HKCie. 3aBEPIIEHUE OCBOCHUS YMCIOBOM JINHUU
OTHECEHO K CpeIHEMY O0IIeMy 00pa30BaHHMIO.

ConepxaHue IBYX alire0pandecKux JIMHUN — « AreOpanvecKue BIpaXKCHUs» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OO0yYaromuxcs
MaTEMaTUYECKOIo ammnapara, HEOOXOAMMOIO i1 pEIICHUs 3aJad MaTeMAaTUKH,
CMEXXHBIX MPEJAMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
oOmero o0Opa3zoBaHusl y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT PalMOHAIBHBIX
BbIpaXeHU. AnreOpa JIEMOHCTPHpPYET 3HAUYEHHE MAaTEeMaTUKHU KakK s3bIKa s
IOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH, ONTMCAHUS MTPOLIECCOB U SIBJICHUN pEabHOIO
mupa. B 3amaum oOyueHust anrebpe BXOISAT TakKe JaJbHEWINEE pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOIUMOI0, B YaCTHOCTH, JJIsI OCBOEHHUS Kypca
uHPOpPMAaTUKA, W  OBIAJCHHE  HAaBBIKAMH  JCAYKTUBHBIX  PacCy>KICHHM.
[IpeoOpa3oBanre CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHMs,
CIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Copepxanne (yHKIMOHAIbHO-TpapUuecKoil JMHUM HAIeJIEHO Ha IOJIy4EeHUE
0Oy4aronIMMUCS 3HaHUM O PYHKIUSAX KaK BaKHEHIIeH MaTeMaTUYECKON MOAEIH IS
ONMMCAHUS M MCCIEIOBAaHUS Pa3HOOOpPA3HBIX MPOLECCOB W SIBJIECHUW B MPUPOJE U
obuiectBe. M3ydyeHne mMarepuaia ciocoOCTBYET pa3BUTHIO Yy OOYYAIOIIMUXCS YMEHUs
UCIIOJIb30BaTh pa3jMuYHbIEe BBIPA3UTENbHBIE CPEICTBAa fA3bIKA MAaTEMATUKH —
CJIOBECHBIEC, CUMBOJMYECKHE, Tpaduyueckre, BHOCUT BKJIaJd B (OpMHpPOBaHUE
MPEICTAaBICHUIA O POJIM MAaTEMATUKH B PA3BUTHUU [TUBUIIN3AINHN U KYJIbTYPBHI.

Ha usyuenue yyebHoro kypca «Anredpa» orBoautcs 136 vacoB B 9 kiacce —
(4 yaca B HeneNo).



COIEPKXAHUE OBYYEHUA

IHoBTOpeHue Kypca ajaredopsl 8 kiacca

[ToBTOpenue. /lnarnoctuyeckas padora

CreneHs ¢ paliuOHAJIBHBIM MIOKA3aTeJIeM

CreneHb ¢ LeTBIM MOKa3aTeaeM. ApugMeTHuecKuil KOpeHb HaTypabHOU CTETICHHU.
CoiicTBa apudmeTrdeckoro kopHs. CTeneHb ¢ palldOHATbHBIM [TOKA3aTEIEM.
Bo3BeneHue B CTENEHb YHCIOBOTO HEPABEHCTBA.

Komwmponvuas paboma Ne 1.

Crenennas pyHkuus

O6nactb onpenenenus Gyukiuu. Bozpactanue u yosiBanue GpyHkuud. YETHOCT U
HEYETHOCTh (PYHKIUU.

@yukuus y = k / X. HepaBeHcTBa 1 ypaBHEHUs, COJIepKalllUe CTEIEHb.
Komwmponvuasa paboma Ne 2

IIporpeccun

YucnoBas nocienoBareabHOCTh. Apudmernueckas nporpeccus. Cymma 1 nepBbIxX
yJIeHOB apu(pMeTnueckoi nmporpeccun. ['eomerpruyeckas nporpeccus. Cymma
IIEPBBIX WICHOB F€OMETPUYECKON IIPOrPECCHH.

Koumponvnasa paboma Ne 3.

Cayuaiinbie cOOBITHS

CoObiTHs. BeposiTHOCTE cOOBITHSA. PelieHre BEpOSITHOCTHBIX 33/1a4 C IIOMOILBIO
koMOMHaTopuku. ClI0)KeHHE U YMHOKEHHUE BepOATHOCTeH. OTHOCHUTENbHAS YaCTOTa
Y 3aKOH OOJIBIIIUX YHUCETT.

Komwmponvuasa paboma Ne 4 .

CiayyaiiHble BeJIHYHHbI

Tabnuua pacnpenenenus. [lonurons! yacTot. I'eHepanbHasi COBOKYMHOCTb U
BbIOOpKa. PazMax u LleHTpaibHble TEHICHIUU.

Komwmponvuas paboma Ne 5.

MHuo:xkecTBa. Jloruka.

MmuoxecTtBa Bricka3zbiBanus. Teopembl. YpaBHEHHUE OKPYKHOCTH. Y paBHEHHUE
npsAMoil. MHOeCTBa TOYEK Ha KOOPJIMHATHOM INIOCKOCTH.

Komnmponvuas paboma Neb

IHoBTOpEeHME

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB /-9 Ki1accoB, 000011eHNE U

cucTeMaTH3anus 3HAHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMHA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3y/bTaThl OCBOCHHS IIPOrpaMMbl yueOHOro Kypca «Anredpar
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MIPOSIBJICHUEM HMHTEpECa K MPOLIJIOMY M HACTOSIIIEMY POCCUMCKONW MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHHUEM K JTIOCTHKEHHUSAM POCCHUUCKUX MAaTEMATUKOB U POCCUNCKON
MaTE€MaTUYECKON IIKOJIbI, K UCIOJIB30BAHUIO 3TUX JOCTHKCHHW B JAPYIMX HAyKax H
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEW Tpa)KJaHWHA U peau3alhHh €ro
IpaB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IUUYHbIX
CTPYKTYp, SBJICHHUH, NpOLEAyp TIpaXIaHCKOro oOliecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUIO JSTHYECKUX MpPOOJEM, CBA3AHHBIX C
MPAaKTUYECKUM [PUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHEM BaXXHOCTH
MOPAJIBHO-3TUYECKUX ITPUHIUIIOB B AEATEIBHOCTH YYEHOIO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKOM HA aKTHMBHOE YYacTME B pEIICHUWM MPAKTUYECKHX 3aJad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaT€MaTHYECKOIro
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEM MKU3HM MJIA YCHEIHON NpodecCuoOHaNbHON
JESITeIbHOCTY U pa3BUTUEM HEOOXOIAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAWBHUYyaJIbHOM TPaeKTOPHUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K  SMOLUMOHAIBHOMY M  3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pPEIICHUN, pacCyKICHUH, YMEHHIO BUAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIBHOCTH Ha COBPEMEHHYID CHUCTEMY HAay4YHBIX
IpecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL UYEJIOBEKa, MPHUPOJABI U
oOuiecTBa, MOHUMAHUEM MaTEeMaTHMUECKOM HayKuM Kak cdepbl 4YeloBeYeCKon
NESATENbHOCTH, 3TallOB €€ pPa3BUTHA M 3HAYMMOCTH JUIsl Pa3BUTHS LMBHIIN3ALNM,
OBJIAJICHUEM SA3BIKOM MAaTeMaTUKA W MaTEMaTHYECKOM KYyJIbTYpOW KakK CpeICTBOM
[O3HAHUSA MMpA, OBJAJACHUEM NPOCTEHIIMMHU HABBIKAMM HCCJIEA0BATEIbCKOU
NEeSATENbHOCTH;



6) ¢usnueckoe BocnmUTaHHe, (opMHpPOBaHMEe KYJbBTYPbI 310POBbSl H
IMOLMOHAIBHOIO 0J1ArONOJyYHs:

TFOTOBHOCTBIO TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HHTEpPECax CBOEro
3I0pOBbSl,  BEJIEHUS  30poBOro  oOpa3a  JKM3HM  (310pOBOE  IUTaHMUE,
COAaHCUPOBAHHBIA  PEXUM  3aHATHUM U OTAbIXA, peryjspHas (¢uznyeckas
AKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pe(ICKCHH, PU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHWUN JUIsl pelIeHMs 3a]a4 B
00J1acTH COXPAHHOCTU OKPYXKAroIIe cpebl, INIAaHUPOBAHUS IIOCTYIIKOB M OLIEHKH UX
BO3MOYKHBIX TOCJIEICTBUNA ISl OKPY’KaIOIIEW Cpenbl, OCO3HAHHUEM TIJI00AIBHOIO
XapaKTepa SKOJOTMYECKUX POOJIEM U ITyTEH UX PEIICHHUS;

8) apanTanus K HM3MEHSIOIMMCH YCJIOBHSIM COLMAJIBHOM W NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHMSX HEONPENEIEHHOCTH, ITOBBILIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH YE€pe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYHUTHCS y APYTHX JIHOJIEH, TPUOOPETAaTh B COBMECTHOM IESITEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B  (OPMUPOBAHMU HOBBIX 3HaHW, B TOM 4YHUCIE
bopMyIupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUN WU
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThH CTPECCOBYIO
CUTYyallMI0 KaK BBI3OB, TPeOYIOIUNA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAaeMble
pemeHuss U JACHCTBUSA, (POpPMYNHpPOBATh M OLEHUBATh PHUCKA M MOCIEICTBUS,
(hopMUpOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue AecTBU:

e BBIABIITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TMPHU3HAKH MAaTEMAaTHYCCKHUX
00BEKTOB, TIOHATHHA, OTHOIICHUN MEXIy THOHATHAMHU, (HOPMYyITHpPOBAThH
ompeneNeHus]  TOHSATWUW,  YCTAaHABIWBAaTh  CYHIECTBEHHBIM  TMPHU3HAK
Kiaccu(pukanyuu, OCHOBAaHMS JUIsi OOOOIICHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHUpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHbIE W OTpHUIATENIbHbIC, CIWHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIC;



BBISIBIISITh MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEY S
B (haKTax, MaHHBIX, HAOMIOACHUAX W YTBEPXKACHUSIX, NPEIiaraTh KPUTCPUHU
JUISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa3bupaTh JT0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHHUM (TpsSMble U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIFHO HECIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTU4ecKnxX (akTOB, BBICTpAWBATh AaApPTyMEHTAIIUIO, TPUBOIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pemieHus ydeOHOW 3ajayu  (CpaBHHUBATh HECKOJIBKO
BApPUAHTOB pEIlICHUs, BBIOUpATh HauOoJee MNOAXOAANMH C  y4ETOM
CaMOCTOSITENIHHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBareLCKUe J1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKAN HHCTPYMEHT TMO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHE, MpPodIEMY,
CaMOCTOSATENIbHO yCTaHABIMBATH HCKOMOE U JaHHOe, (opMUpOBAThH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHE,

IPOBOJUTH 1O CaMOCTOSATENIbHO COCTaBJICHHOMY IUJIaHYy HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHNE IO YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTU4YECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;
CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOOIEHUS, MCCIEIOBaHUs, OILEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoOIlecca, a TaKXKe BBIIBUTAThH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH  HEOCTATOYHOCTb M M30BITOYHOCTh HH(OpMAlLMK, AAHHBIX,
HEOOXOUMBIX JIJIsl pELIeHUs 3a/1a4U;

BbIOMpaTh, AaHAJIW3UPOBATh, CHCTEMATU3UPOBaThb U HWHTEPIPETHPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy MpeiacTaBieHus MHGOpPMAMM U WLIIOCTPUPOBATh
peraemMbie  3aJa4d  CXeMaMH, JuarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIUSIMU;

OLICHUBATh HAJAEKHOCTh HMHPOPMALMK TIO0 KPUTEPUSM, MPEIJI0KEHHBIM
yuuTeNIeM UIH CPOPMYIHPOBAHHBIM CAMOCTOSATENBHO.

KomMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATL U (I)OpMy.TII/IpOBaTB CYXKIACHUS B COOTBETCTBUM C YCIIOBUAMHA U
nesiMu O6HICHI/I$I, sSAICHO, TOYHO, I'PaMOTHO BbIpA’KaTb CBOIO TOYKY 3PCHHUA B



YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pelIeHUs
3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTAT;

B X0/i€ OOCYXKICHHsI 3a[aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0sieMbl, pelaeMon 3aayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pEIIeHUs], COTIOCTABIISATh CBOU CYXKIEHUS C CYKACHUSIMU JPYTUX YYACTHUKOB
uanora, OOHApy»XWBaTh PA3IUYUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOU
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIATH PE3YyJIbTaThl PELIECHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNU,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIUICHHUS C YUETOM 3a/1ad
pe3eHTAllMU U OCOOEHHOCTEH ayAUTOPHUY;

MMOHUMATh M UCIOJIb30BaTh MPEMMYIIECTBA KOMaHIHOW M MHIUBUIYAIbHON
paboOTHI MPHU pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

NPUHUMATh LEJb COBMECTHOM JIE€ATENBHOCTH, IJIAHUPOBATH OpPraHU3AIUIO
COBMECTHOM paboThl, pachpeneisiTh BUIbI pabOT, JOTrOBapUBATHCA,
oOCyXIaTh MpoILecC U pe3ysbTaT paboThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TIpyHmHoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEH
MHEHUSMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BHITIOIHSATH CBOIO YaCTh pabOTHI U
KOOPAVUHUPOBATh CBOU JIEUCTBUS C JIPYTHMMH WICHAMU KOMAaHJbl, OLIEHUBATh
KauecTBO CBOEro BKJIaJa B  OOWMHA TOPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISITh IUIAH, QJITOPUTM peHIeHUs 3anadu (WM ero
4acTh), BBIOMpaTh CHOCOO penieHus ¢ y4€TOM HMMEIOIIMXCS PEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHW, apryMeHTUpPOBaTb U  KOPPEKTHPOBATh
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBbIN HHTEJIEKT:

BIIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysibTara
pEIIeHUsI MAaTEMATUYECKOM 3a/1a4H;

NPEABUAETh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUM 33]1a4H,
BHOCHTH KOPPEKTHBBI B JICSITCIHBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJIEHHBIX OMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa JESITEIBHOCTU MOCTABJICHHOW LIEIU U
YCJIOBUSIM, OOBSCHSTh TPUUYUHBI JOCTHXKCHUS WM HEIOCTKCHHS IIETH,
HAXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IHHPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 9 kjacce o0Oyyalomuiicss TMOJYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIBTATHI:

Yuciia 1 BbIYMCTICHUS

CpaBHHBAaTh U YIOPSI0YMBATh PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoimonusaTe apudmeTnueckue AeUCTBUS C PallMOHATBHBIMHU YHCIAMH, COYETast
YCTHBIE W THCHbMEHHBIE IPUEMBI, BBINOJHATh BBIYHCICHUS C HPpPAllMOHATbHBIMU
YU CJIAMHU.

HaxonuTth 3Ha4Y€HHs CTETIEHEW C LEIbIMU MOKA3aTESIMU U KOPHEW, BBIYHUCIATD
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrisTe JEUCTBUTENBHBIE YHCIA, BBIIOJIHATh IPUKHUIKY pe3yJbpTaTa
BBIYMCIICHU, OLICHKY YHCIIOBBIX BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pewate nuHeitHbIe U KBaJpaTHbIE YpaBHEHUS, YPABHEHHUSI, CBOJAIIUECS K HUM,
MpoCTeNIIne APOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemate cuctempl ABYX JIMHEWHBIX YPaBHEHUW C JBYMs NIEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHM, B KOTOPBIX OJJTHO YPABHEHUE HE SBISCTCS JTUHEHHBIM.

Pemiath TEeKCTOBBIE 3ajayu  alireOpamdeckuMm CIOCOOOM € MOMOIIBIO
COCTABJICHHS YPAaBHEHHUS UM CUCTEMBI JIBYX YPaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOaUTE MPOCTENIINE HUCCIAEAOBAHUSA YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJI€ C MPUMEHEHUEM TpaduuecKuX MpeACcTaBICHUN (yCTaHABINBATh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUM pEIIeHNUs, €CIId UMEET, TO CKOJIbKO, U ITpoYee).

PemaTte nMHEMHBbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HN300paxkaTh
pelIeHNEe HEPaBEHCTB HA YHUCJIOBOW MPSIMOM, 3alMChIBATh PELIEHUE C IMOMOIIBIO
CUMBOJIOB.

Pemate cructeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300paxaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
MPSAMOiA, 3aITUCHIBATh PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA NP PEILICHUN PA3TUYHBIX 33/1a4.

DyHKIUU

Pacno3naBaTte (QyHKIMU H3ydyeHHbIX BUIOB. [loka3piBaTh CXEMaTHUYECKU

pAacIoIOKEHUE HA KOOPMHATHOW TIOCKOCTH rpadukoB GyHKIME Buaga: Y = KX, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = X3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HaYCHHii
K02(PUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth U H300pakaTb CXEMaTHYECKH TpauKy KBaIpaTUUHbIX (YHKIIHM,
OTHCHIBAaTh CBOMCTBA KBAIPATUUHBIX (DYHKIUI 1O X rpadukam.



Pacno3naBaTh KkBaapaTuyHyro (GyHKIHMIO 1O (GOpMyIe, MPUBOJUTH MPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMHN W3 PeaTbHOM XU3HU, (U3UKH, TCOMETPHUH.

YuciioBble MOCTAEAOBATEIbHOCTH U MIPOTPeCcCHT

Pacnio3naBaTh apuMeTHUECKyI0 U T€OMETPUUYECKYIO TIPOrPECCUM TIPU PA3HBIX

crocobax 3aJaHusl.
BrinmonaaTe BBIYHCIICHU A C

HCIIOJIb30BaAHHUEM

dbopmyn N-ro  uieHA

apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPeCcCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4WiI€Hbl MOCIEAOBATEIBHOCTH

IIJTIOCKOCTH.

TOYKAMHA Ha KOOPAWHATHOMN

Pematsb 3a1aun, cBsI3aHHBIE C YUCIIOBBIMU MIOCIIEI0BATEIBHOCTSIMY, B TOM YHCIIE
3alayd U3 pPEAJbHOM JKM3HM (C HCIOJIb30BAHUEM KaJbKYyJIATOPa, LHUQPPOBBIX

TEXHOJIOTUH).

TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne DJIeKTPOHHbIE
KoHnTpoJbHbie
n/m Bcero (undposbie)
padoThbI
o0pa3oBaTtejibHbIE
pecypcsbl
L [ToBTOpeHue Kypca anreOps 8 11 1 bubmmoreka [IOK
Kjacca https://m.edso0.ru/7f417af8
) Crenensb ¢ palldOHAIbHBIM 13 1 bubmuoreka [JOK
okazareieM https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
3
Crenennas Gynicis 19 1 https://m.edso00.ru/7f419d08
bu6mmoreka [JOK
4
Hporpeccun 18 1 https://m.edso00.ru/7f419d08
. bubmuoreka [JOK
> Cayuaiibie coObITH 12 1 https://m.edsoo.ru/7f417fb2
o bubmuorexa [JOK
6
Co1ysalHEIe BEHHHbI 12 1 https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
7 :
Muosxectso. Jloruia 12 1 https://m.edsoo.ru/7f417fb2
o [ToBTOpEeHue, 06001IEHUE, 39 1 bu6morexa LIOK
CHCTEMATH3AIMS 3HAHMI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 136 8

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

Anrebpa 9 kmacc: yae0. ayis o6meoopaszoBat. opranm3anuii/ KO.M.Komsrus,

M.B.TkaueBa, H.E.®enoposa, M.U.111a6ynun. — M. : TIpocBemienue

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Anrebpa. Jlunaktuueckue MaTepuaisl. 9 kinacc: mocodue ajist 001eodpas3onar.
opranuzanumii/ M.B.TkaueBa, H.E.®enoposa, M.1.111a6ynun. — M. : IIpocBenienue
[TocoOue mist moaroroBku yvammxcsa k OI'D nox penakuueit 1.B. SAmenko
Junaktudeckue Matepuansl o anredpe 1 9 knacca/ b.I.3uB.-M:IIpocBemenue

Epmosa A.Il. CamocTosiTenbHbIE U KOHTPOJIBHBIE pa0OTHI IO aNredpe U TeOMETPUU
st 9 kimacca.-M:Unekca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka LIOP
https://fipi.ru/
https://uchi.ru/
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