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IosicHUTENLHAA 3aIUCKA

[Iporpamma mo anredpe Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTenbHOMI IPOTPAMMBI OCHOBHOT'O oO1ero oOpa3oBaHUs,
npencraBieHHbix B ®I'OC OO0, a Taxke Ha OCHOBE (QenepanbHON paboueit
NporpaMMbl BOCIUTAaHUA W C YYETOM KOHIICHIMU MpenofaBaHus y4eOHOTO
npeamera «l'eomerpuss» B oOpa3oBaTeNbHBIX oOpraHu3amnusx Poccuiickoit
deneparuu, yueoHoro mianHa MAOY r. Psazanu «JIuneit Ne 4» s 7 kimaccoB Ha
2024 — 2025 yueOHbIH TOA.

[IpenonaBanue Benmerca — 2 yaca B Henento, Bcero 68 wyacoB. PabGouas
nporpaMma peaju3yeT MpaBO YUYUTENsl PACHIUPSATh, YrayOisTh, HU3MEHSTbH,
dbopMupoBaTh  coAepKaHWE OOy4YeHHUs, OIPEACIUTh IOCIEA0BATEIbHOCTh
W3YUYCHUS MaTepraja, pacipenesaTh YIeOHbIe Yachl 10 pasjaeiiaM, TeMaM YPOKOB
B COOTBETCTBHH C TIOCTABJICHHBIMU LIETISAMU U 3amadaMu. [Ipu HEoOX0auMOCTH B
TEUCHUU Y4YEOHOTO T0/Ja YYHUTEIh MOXXET BHOCHTH B YyYEOHYIO IIPOTpaMMy
KOPPEKTUBBI: U3MEHSTH MMOCIEA0BATEIbHOCTh YPOKOB BHYTPH TE€MBbI, KOJIMYECTBO
4acoB, MEPEHOCUTH CPOKH MPOBEACHUS KOHTPOIBHBIX PaboT.

Anrebpa sBIAE€TCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO  OOIIETO
oOpa3zoBaHus: OHA 00ECIIEYMBAECT U3YUECHUE APYTUX JUCHUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
MPOJIOJKEHUS 00pa30BaHUs U B TTOBCEIHEBHOM ku3HU. Pa3zButue y o0ydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM ¢ CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAYKOM SIBJICHUI U MPOIECCOB
B TIPHUPOJAEC W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTalliid B COBPEMEHHOM LU(PPOBOM
oOmecTtBe. M3ydyeHue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOI0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS ¥ BBIBOJFI,
dbopmynmpoBath yrBepkacHUA. OCBOCHUE Kypca alreOpsl 00ecreunBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIC U
WHIYKTUBHBIE PacCyKIeHUs, 0000IIeHNEe U KOHKPETH3aIMI0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOATEILHON  JICSITEIIBHOCTH O00YyYaroluXxcsi, TMOITOMY CaMOCTOSTEIHLHOE
peIlIeHue 3a1a4 SABJISCTCS pealn3aluei AesTeTbHOCTHOTO MTPUHITUTIIA O0YICHHS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» i OCHOBHOTO
o0mrero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIBHO-METOIUICCKIC
JuHUN: «Yucaa ¥ BRIYKCICHUD», «ANTeOpandecKue BBIPAKCHUN, «YpaBHEHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX coaepKarelbHO-METOINYECKUX



JIMHUM Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOIECHCTBYs €
IpyTMMH €ro JHHUAMH. B Xome wu3yueHuss ydeOHOro Kypca o0O0ydaromumcs
NPUXOAUTCS JOTUYECKH PACCY’KIaTh, HUCIOJIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zzeiiax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO O0YyYaIOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthdeckoro s3bika. ColepKaTelbHOM |
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOTrO Kypca «AuredOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Copnepxanue JuMHUM «Yucia W BBIYMCICHUS CIYXUT OCHOBOM IS
JaNbHENIIET0 M3yYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHuUs
CBA3aHO C pALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
MPEJICTABJICHUN O JICMCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOCHHUS YHCIIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIO.

CopnepxaHue AByX areOpandeckux JMHUN — «AreOpanuecKkue BhIpaKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUarOIMIMXCS
MaTE€MaTUYEeCKOro ammapara, HeoOXOAMMOTro MJii pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI0 0011ero o0pa3oBaHUs y4YyeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paloHaNIbHBIX BhIpaXKEHUH. AJredpa AEMOHCTPUPYET 3HAaUEHHE MaTEeMaTUKH Kak
A3bIKa I TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENEH, OIMCAHMUS MPOLECCOB M
ABJICHMA peanpHOrO0 Mupa. B 3agaunm oOyueHuss anreOpe BXOASAT TaKkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO00XOAUMOro, B
YACTHOCTH, JJIi OCBOGHHMS Kypca HWH(GOPMAaTUKU, M OBJIAJICHHUE HaBbIKaMU
NeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copneprxanve pyHKIMOHAIBHO-TPAPUUECKON JTMHUYM HALEIEHO Ha MOJyYeHHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKLIMSIX KaK BaKHEHIEeH MaTeMaTUYECKON MOJENH
JUIsSL OTIMCAHUSl M UCCIIEJOBaHUsI Pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUIN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHue
NpeICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUU HUBUIN3ALUU U KYJIbTYPBI.

CornacHo ydeOHOMY IUIaHy B 7 KJaccax U3ydaeTcssi Yy4eOHBI Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:



«Yucna ¥ BBIYUCICHUA», «ANredpanyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPABEHCTBA», « DyHKINW.

COJEPXAHUE OBYUYEHUA

7 KUIIACC

Yucaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE M JIE€CATUYHBIC, NIEPEX0] OT OAHOW (hopMBbI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. ApudmMerndeckue JEHCTBUS €
palMOHAIBHBIMA 4KciIamMu. Pemienue 3aaa4 U3 pealbHOW NPAKTHKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENEeHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Ja4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsimMas HW  oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHBIE, YHMCIIOBOE 3HAUYECHUE BBIPAKECHUA C IIEPEMEHHOMU. JloIyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPRXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, paBUjIa PaCKPbITUS CKOOOK U MPUBEIEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BHIYUTAHMUE,
YMHOXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEHUH. CocTaBl€HHE YpAaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs NEpEMEHHBIMU U ero rpaduk. Cucrema JIByx
JMHEMHBIX YPaBHEHUU C JBYMs IEpeMEHHbIMU. PermieHune cucrem ypaBHEHUU



cnocoboM MoAcTaHOBKU. llpuMepsl peleHus: TEKCTOBBIX 3a/4ad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOIA.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKHU Ha KOOPJAWHATHOM TIockocTH. [IpuMeps! rpadukoB, 3aaHHBIX (HOpPMyIIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
bynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmueckoe perieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

@DYHKIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHEIC
3aBHCHUMOCTH, WX Tpaduku. Oynkmum Yy = X2, Y = X3, y=|x|. I'padmueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

IHINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA [TPOI'PAMMDBbI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS IHPOrpaMMbl y4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM MWHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHUCKOU
MaT€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAIHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN IrpaklaHWHA U pealu3aluu €ro
npaB, TMPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHUIO 3TUUECKHUX MPOOJIEM, CBI3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3TUYECKUX TPUHLUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKONI Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHHEM BAa)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUsI Ha MPOTSHKEHUM BCEH JKU3HU I YCHEMIHOW MpodeccHoHanbHON
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U



MOCTPOEHUEM WHIUBUTYTBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHME!

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEUICHUM, pacCyX JACHHUM, YMEHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTallMed B JEATEILHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOM HAayKH Kak cQepbl YeI0BEHYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI PAa3BUTHS ITUBHIIM3ALINU,
OBJIaJICHUEM SI3BIKOM MAaTEMaTUKU M MAaTeMaTHYECKOW KyJIbTYpOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHMPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOIMOHAJILHOTO 0JIarOnoJIyYnsi:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pOBbsl, BEIEHHUS  3J0pOBOr0  00pa3a JKU3HU  (370pOBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PEePIIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0J10THYECKOe BOCIIUTAHUE:

OpUEHTAIlMEN Ha MPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHUW JUIsl PEIICHUS 3a/1a4
B 00JIACTH COXPaHHOCTH OKPYKAIOIIEH Ccpejbl, IUIAaHUPOBAHUS TMOCTYNKOB H
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXKaoIIel Cpeabl, OCO3HAHHEM
rJ100aJbHOT0 XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTEeH UX pelIeHHUs;

8) ajanTanus K M3MEHSIOUMIUMCH YCJIOBHSM COLUMAJIbHON W NMPUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTUX JIOJIEH, MpUuoOpeTatb B COBMECTHOW JEATEIIbHOCTH
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHIIUU U3 OMbBITA JIPYTHX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMHM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMyIUpOBaTh WJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIONUHA KOHTPMEDP, KOPPEKTUPOBATH



NPUHUMAaeMble pPEIICHUsI U JACUCTBUSA, (POPMYIUPOBATH M OLICHUBATh PUCKH U
MOCIIEACTBHUS, (POPMHUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS
ba3oBble Jiornueckue AeMcTBUA:

®BLISBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MaTeMaTHYECKHX
OOBEKTOB, TIOHATHUM, OTHOIICHUH MEXIy TMOHATHAMHU, (HOPMYIHPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(pUKaIuy,
OCHOBAHUS JiJIs1 000OIIEHUS M CPAaBHEHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;

®BOCIIPUHUMATH,  (OPMYIHPOBATH H  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, CIMHIUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC

® BEISBIIATE MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H u
poTUBOpeYHs B (pakTax, MAaHHBIX, HAOMIOMCHUSX W YTBEP)KICHHSX, MpEaiaraTh
KPUTEPUH JIJISI BBISIBJIICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUHI;

eJlc]IaTh BBIBOJIBI C MCIIOJIb30BAHHUEM 3aKOHOB JIOTMKH, JECIYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIFOUCHUH 110 aHAJIOTHH;

epazOupaTh JOKA3aTeIhCTBA MATEMATHUYCCKUX YTBEPKIACHHHA (MPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH  CAMOCTOSATEIHLHO  HECIOXKHBIE  JIOKAa3aTeIhCTBA
MaTeMaTH4eCKnX (DaKTOB, BHICTPAWBATh ApTyMEHTAIUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

®BLIOMpATH CIIOCOO pelieHus y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHHWsS, BBIOMpaTh Hambojee TMOAXOMAIIMA ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBble ncciienoBaTebCKHe AeiiCTBHA:

®ICIIOJIH30BAaTh BOMPOCHI KAaK WCCIICIOBATEIHCKANA WHCTPYMEHT TMO3HaAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUHE,  MpodiieMy,
CaMOCTOSITeJIbHO yCTaHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apTyYMEHTHPOBATh CBOIO TMO3UIIUIO, MHECHHUE;

®IIPOBOJUTH IO CAMOCTOSTEIIPHO COCTaBJICHHOMY IUIaHYy HECJIOKHBIN
DKCIIEPUMEHT, HEOOJBINOE WCCIACAOBAHWE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bhEeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

®CaMOCTOSITEIFHO (POPMYIUPOBATH OOOOIICHUS U BBIBOABI 10 PE3YJIbTaTaM
MPOBEAEHHOTO  HAOJIONCHMS, HCCIECJIOBAHHUSA, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

®[IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIECCa, a TAKXKE BBIABUTATH
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:



®BLISIBIISITh HEJOCTATOUYHOCTh W M30BITOYHOCTh HMH(POPMAIUH, HaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a/1a4H;

®BLIONpATh, AaHAJIM3UPOBATH, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

®BLIOMpaTh (GOpMY TIpEACTABICHHUS WHHOPMAMK ¥  HLIIOCTPUPOBATH
pelaeMbie 3a/1a4ud CXeMaMu, IMarpaMMaMu, HHOUM rpaduKoi U uX KOMOMHALIUSIMU;

®OIICHMBATh HANAEKHOCTh HWH(MOpPMAIUU MO KPUTEPHUSIM, MPEIIIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

®BOCIIPUHUMATH U (HOPMYIUPOBATH CYKICHHUS B COOTBETCTBHH C yCIOBUSIMHU
U LEIAMH OOIIEHHUsA, SICHO, TOYHO, I'PAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX W NMUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/auH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

®B X0Ji¢ 00CYXJIEHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJemMbl, peliaeMol 3a7aud, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha IOUCK
pEIICHUs], COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jIM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

®[IPEJICTABIISITh PE3YJIbTATHI PEIICHUS 3aJa4u, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH;

®[IOHUMATh U UCIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON M UHAUBUAYAIbHOM
paboTHI MPHU pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

®[IPUHUMATH 1I€Jb COBMECTHOW AESATENbHOCTH, IJIAHUPOBATH OPTraHU3ALMIO
COBMECTHOM palOThl, pacnpeneiarh BUAbl paldOT, IOroBapuUBaThCs, O00CYXAATh
MIPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

ey4yacTBOBaTh B TPYNNOBBIX ¢opMax paboTel (0OcyxkaeHus, OOMeH
MHEHUSIMH, MO3TOBBIC IITYPMbl U JPYTHE), BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJI€HAMU KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOLIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranuzamnus:

®CaMOCTOSITEIHO COCTABJIATh IUJIaH, aIrOPUTM pEUIeHUs 3aJadyul (WU ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCS PECYpcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pemieHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:



®BJIAJIETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIlecca U pe3ynbTara
peneHns MaTeEMaTHIECKOM 3a/1a4u;

®[IPEIBUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPH PELICHUM 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEMW;

®OLICHUBATH COOTBETCTBHE PE3YJIbTAaTa NEATECIBHOCTH ITOCTABICHHOW LIENIH U
YCIIOBUSIM, OOBSACHATH IPUUHUHBI JOCTHKEHHS WK HETOCTHKEHUS L€, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kJjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MpPEAMETHBIE PE3YIbTATHI:

Yucsa v BbIYMCIEHUS

BreinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HAaYeHUS YHUCIIOBBIX BBIPAKEHUM, MPUMEHSTH Pa3HOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYUCIICHUSI 3HAYEHUN JPOOHBIX BBIPAXKEHUM, COAEpKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJIsTh YnCa.

BBINONHATE TPUKUAKY U OLEHKY pE3yJIbTaTa BBIUUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKEHUU. BBINOIHATE AEHCTBUS CO CTENEHSIMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHsAT,  NpU3HAKK ~ JACIUMOCTH,  pPa3jioKEHUEe Ha  MHOXKHUTEIU
HaTypaJbHBIX YUCET.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHbICE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonp3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Iipoliecce OCBOCHHS Y4eOHOTO MaTepurarna.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MepEMEHHBIX.

BeimonHATE  TpeoOpa3oBaHUsS  IETIOTO  BBIPAKEHHUS B MHOTOUWICH
MPUBECHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.



BBINIONHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTEINS, TPYNIUPOBKU  ClIaraeMbIX,
npuMeHeHus: GOpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsATh npeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jIHMYHbIX 3a1ad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMU TIOKa3aTEIsIMH IS
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemwlats yiMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY eMmy. IIpoBepsATs, sBisIeTCS
JIM YUCJIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyecKkre METOJIbI TIPU PEIICHUH JIMHEWHBIX YPAaBHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpadUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHHUSL.

PemaTe cucteMbl IByX JIMHEWMHBIX YPaBHEHUI ¢ IBYMsI IEPEMEHHBIMHU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN 1O YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yIbTarT.

DOyHKIUU

N300pakaTh Ha KOOPAUMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aMCBHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduky TMHENHbIX QyHKIMA. CTpouTh rpaduk GyHKUUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU 10 3HAUEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MPEACTABICHHUS W aHalW3a WHOOpMAaIuHy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
" 3aBUCHUMOCTEMN.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne /it P Kontpoabnbie | IpakTuueckue (upp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yuciia u BeIYKCIICHU. PalinoHaibHbIe o5 1 bubnuorexa [IOK
qyyciia https://m.edsoo.ru/7f415b90
bubnuorexa [IOK
2 AJrCOPaNteCKNe BEIPAKCHHA 2 . https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 . https://m.edsoo.ru/7f415b90
bu6nuorexa [IOK
4 Koopanwatst u rpaguici. Gyniiun 24 . https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
> Tosroperue u 0bobmenne 6 . https://m.edso0.ru/7f415b90
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HNPOLOECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA

* Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ nznanue,
nepepadotanHoe, 7 kinacc/ MakapsiueB FO.H., Munmiok H.I'., Hemikos K.U. u n1p.;
nof penakuuen TensakoBckoro C.A., AkunonepHoe o01iecTBo «M31aTenbCcTBO
«IIpocBenieHue»

» Maremaruka. Anrebpa: 8-i kimacc: 6a30BbI YPOBEHB: yueOHUK; 16-¢ n3ganue,
nepepaboranHoe, 8 kinacc/ Makapsrues F0.H., Munatok H.I'., Hemkos K.U. u 1p.;
nof penakuuen TensakoBckoro C.A., AkuinonepHoe o01iecTBo «M31aTenbCcTBO
«IIpocBenieHue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Marematuka. Anredpa : 7—9-¢ kiacchl : 6a30BbIi yPOBEHB : METOJUYECKOE TTOCOOHE
K

npeaMeTHON JTUHUM yueOHuKoB 1o anredpe FO. H. MakaperueBa, H. I'. Munniok, K.
N. HemkoBa u ap./ —

2 e u3n., ctep. — Mocksa : [Ipocsemenue, 2023 — 54 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






