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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma mno anrebpe 7 — 10 kiaccbl Ha YpOBHE OCHOBHOTO
oO1ero o0pa3oBaHMs COCTaBIIEHA HA OCHOBE

e y4eOHOTO IUIaHa 0Opa3oBaTeNbHOTO yupexkaenus Ha 2023-2024 y4ueOHBIN
TOz;

® MPUMEPHOU aJaNTUPOBAHHON OCHOBHOM 00pa30BaTEIbHONW MPOrpamMMOit
OCHOBHOI'O 0011ero o0pa3oBaHus OOYYalOIIMXCS C HapyUIEHUEM CiyXa,
BapuaHT 2.1 u Bapuanr 2.2.;

® OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHuUs,
npeacTaBieHHbIX B DenepalibHOM TOCYIapCTBEHHOM 00pa3oBaTEbHOM
CTaHjapTe OCHOBHOTO o6Omiero obpaszoBanus ([Ipukaz MuHnpocsenieHus
Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM
roctuninu  Poccutiickoit deaeparmu 05.07.2021 r., per. Homep — 64101)
(manee — ®I'OC O00);

o (JeaepasibHBIM TIEpEYHEM YUYEOHUKOB, PEKOMEHIOBAHHBIX (OMYIIEHHBIX)
MunucrepctBoM oOpa3oBaHus M Hayku PO K UCHONB30BAaHUIO B
oOpa3oBaTeIbLHOM TIpollecce B 0O0IIe00pa30BaTEIbHBIX YUPEKIACHUSIX Ha
2023-2024 y4yeOHbIii TO/I.

AnreOpa sBISETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHA 00ECIIEYMBACT U3yUEHHUE JIPYTUX AUCITUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO st
MIPOJIOJDKEHUST 00pa30BaHUs M B TIOBCEIHEBHOM XKU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOXKIACHUM € CYITHOCTH alTreOpandecKux
abcTpakiuii, cnoco0e OTpaKeHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B NPUPOJEC W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHWUU M B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
W KayeCTB MBIIIICHUS, HEOOXOAMMBIX JIUIS aJanTallid B COBPEMEHHOM IHU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHUSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca alreOpsl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS OOYYalOIIUXCsA: OHU UCIOJIB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PAcCYXJeHUsI, 0000IIeHNEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
ananoruto. OOydyeHme  anrebpe  mpeamoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOATENLHON JIESITEIIBHOCTA O0YYaroluXxcsi, TOITOMY CaMOCTOSTEIHLHOE
pelieHue 3aa4 SBISIETCs peau3aluen 1eaTeIbHOCTHOTO MPUHIIKIIA 00yYEeHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» ajii OCHOBHOTO
o01m1ero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE



JuHUU: «Yucnaa u BRIUUCIECHUN», « ANTeOpandecKue BBIPAKCHUSNY, «YpaBHEHUS U
HEepaBeHCTBa», «DyHkuun». Kaxmas w3 3THX COJepKaTeIbHO-METOIUYECKUX
JMHUN pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
JIpYrUMU ero JuHusiMd. B Xxoje wu3ydeHus ydeOHOro kKypca oOydarouumcs
MPUXOAUTCS JOTHYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMM B mporpamMmy ydeOHOTO Kypca «AJreOpa» BKIIOYCHBI
HEKOTOpPBbIE OCHOBBI JIOTMKH, MPEACTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTEMaTUYECKOro 00pa30oBaHUsl U CIIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOIO  MareMmaTthyeckoro si3pika. ConepkaTelnbHONH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTro Kypca «Auredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapAKTED.

Conepxxanue mmHUM «Yucma ¥ BBIYMCICHUSD) CIYKUT OCHOBOM JUIA
JaTbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOpUTMaMHU, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl IOBCEAHEBHOM
KW3HU. PazBuTHE MOHATUS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HMPPALUOHAIBHBIMU 4YHCIaMH, (HOPMUPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEPUICHUE OCBOCHHSI YHCIIOBOU
JUHUHA OTHECEHO K CpeTHEMY 0011ieMy 00pa30BaHHUIo.

Copnepxanue IByX alreOpanyecKkux JUHUN — « AIreOpanyecKue BIPAKCHUS
U «YpaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYHAIOUIUXCS
MaTEMaTUYEeCKOro armapara, HeoOXOAMMOTO MJisi pEelIeHUs 3ajad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHbIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
pallMOHANIbHBIX BhIpOKEHUHN. AnreOpa AeMOHCTpUPYET 3HAUCHUE MAaTEMAaTHKU Kak
S3bIKa NI TOCTPOEHUS MaTEMaTHYEeCKUX MOJIEeH, OMUCaHUsI MPOILIECCOB U
SBJICHMA peambHOTO Mupa. B 3agaum oOyueHuss anreOpe BXOIAT TaKxKe
JTanbHEIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE0O0XO0AUMOro, B
YaCTHOCTH, IS OCBOCHHMS Kypca HUH(OPMATHKW, U OBJaJCHUE HaBBIKAMU
JNEeTyKTUBHBIX paccyxkaeHuil. [Ipeobpa3oBanre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPAKEHMS, CHOCOOHOCTEHM K MaTEeMaTUYECKOMY TBOPYECTBY.

Coneprkanve pyHKITMOHATBHO-TPAPUIECKON JTMHUY HAIEICHO Ha TOyYCHHE
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHUIIEH MaTEeMaTHYECKON MOJEIH
JUUISL OTIMCAHUs U UCCIIEIOBaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B TIPUPOJIC
u obmiectBe. M3yueHue martepuana COCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCA
YMEHHUSI UCIIOJB30BaTh PA3JIMUHbIC BhIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CUMBOJHMYECKHE, Tpaduueckwe, BHOCHUT BKJIaJ B (HopMUpOBaHHE

HpCI{CTaBHeHI/Iﬁ O POJIM MATCMATUKH B PA3BUTHHN HUBUJIM3AlIUN U KYJIbTYPBI.
MECTO YYEBHOTI'O KYPCA B YYEBHOM I1JTAHE



CormacHo yueOHOMy Ttutany B 7-10 kimaccax wu3ydaercs ydeOHBIM Kypc
«Anredpay», KOTOPbIA BKIIOYACT CJECAYIOIIME OCHOBHBIE pPa3Jieibl COJEPIKAHMUS:
«Yucna W BBIYUCICHUA», «ANredpandyeckue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIUI.

Ha uzydenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 4gaca B Hemeno), B 8 kimacce — 102 ygaca (3 yaca B HeAemno), B 9
kimacce — 102 gaca (3 yaca B Henento), B 10 kimacce — 102 yaca (3 yaca B HEJEIH0).



COJEPXAHUE OBYUYEHUA

Yuciaa 1 BBIYUCTCHUSA

Hpobu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPeXo]l OT OJAHOW (OpPMBI 3alUCH
npobeit k gpyroir. [loHsATMe parMOHATBHOTO YHCHIA, 3aliCh, CpPaBHCHHE,
YOOPSAOYMBAaHUE  paIlMOHAJBHBIX  yHcel.  ApudmMerndyeckue  JIEHCTBUS  C
palMOHAIIBHBIMA YuCIaMU. PemeHne 3amad u3 peanpbHOM NPAKTHKMA HA 4YacTH, Ha
TpoOu.

Crenenb ¢ HaTypaJbHBIM T[OKa3aTeJeM: OIpejesieHne, Mpeodpa3oBaHue
BBIPKEHUII Ha OCHOBE OIpEAENCHUs, 3amich Oonbiux uucen. [IpoueHTsl, 3amuch
MPOLIEHTOB B BHUJE JIpoOM M ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 33/Jaud Ha
IIPOLICHTHI, PELICHNE 3a71a4 U3 PEaIbHOU IIPAKTUKH.

IIpuMeHeHue  NPU3HAKOB  JCIMMOCTH,  PAa3jOKEHHME HAa  MHOXKUTEIHU
HATYpaJIbHBIX YHUCE.

PeanbHple  3aBucMMOCTM, B  TOM  4uciae mOpsMags M oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUA C NEpPEMEHHOM. JlommycTumeie
3Ha4YEeHUS NEepeMEHHBbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIUYMHAMU B BUJC
dbopmynsl. Beruuciaenus no gopmynam. [IpeodpasoBanrie OyKBEHHBIX BBIPAKEHHI,
TOKIECTBEHHO  paBHbIE  BBIPAKEHHMs, TMpaBWia MNpeoOpa3oBaHUs CYMM H
MPOU3BENICHUH, paBUila PaCKPbITUS CKOOOK M MPUBEAEHUS OJOOHBIX CIaraeMbiX.

CBolicTBa CTENEHH C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowiensl U MHOTOWIEHBl. CreneHb MHoroujeHa. ClOKEHHE, BBIUMTAHHE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. DopMmyisia pa3HOCTH KBaipaToB. Pa3iiokeHue MHOIOYJIEHOB Ha
MHOKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YpPaBHEHMS,
PaBHOCUJIBHOCTDb YPAaBHEHUH.

JIluHeiHOEe ypaBHEHHME C OJHOW IMEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YpaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHEeHUN. COCTaBIEHHE YPABHEHUH M0 YCIOBUIO
3a1aun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JBYMs MEpEMEHHbIMU U ero rpadguk. Cucrema ABYyX
JIMHEHHBIX YpAaBHEHUM C JBYMs II€pEeMEHHbIMU. PellleHue cucreM ypaBHEHUU
criocoboM mojcTaHOBKH. [IpuMepsl pelieHus: TEKCTOBBIX 3a7au ¢ MOMOIIbIO CUCTEM
YpPaBHEHUM.

DyHKUNHA



KoopanHara toukn Ha npsmoin. UucioBble npoMexyTKU. PaccrosiHue Mexny
IBYMs TOYKAMU KOOPAMHATHOMU IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. Abcmmcca u opauHaTa
TOYKM Ha KOOPAMHATHOW IiockocTH. [Ipumepsl rpadukos, 3aJjaHHBIX (QOpMyIamH.
Yrenue rpadukoB peanbHbIX 3aBUcuMocTed. [lonsarue pynkuuu. I'padux pyHKImMM.
CpoiictBa ¢ynkuuid. Jluneiinas ¢ynknus, e€ rpaduk. ['padux Qyskmum y = |[X|.
['padmyeckoe penieHne JMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yJIbTaThl OCBOCHHS TPOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTEPHU3YIOTCH:

1) marpuoTyeckoe BOCIMTAHHE:

IPOSIBJICHHEM MHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCUHCKON MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHHEM K JIOCTHKEHUSAM POCCUMCKUX MaTEMATUKOB U POCCUNCKON
MaTE€MaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUU B JPYrMX HayKax W
MPUKIAAHBIX cepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEH TpakJaHMHA M Peau3aluu €ro
IpaB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBIEHUW, MPOLEAYp TIpakIaHCKOro oOIecTBa (Hampumep, BbIOOpHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JSTHYECKUX MpOOJeM, CBA3AHHBIX C
IIPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUH HayKH, OCO3HAHMEM Ba)XXHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyaCTUE€ B PEIICHUH MPAKTUUYECKUX 3a]ad
MaTe€MaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaT€MaTHYECKOIro
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HU MJIA YCHEMHON MpodecCunoHaIbHON
JESITeIbHOCTY U pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHAMBUIYATIbHOM TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  SMOILMOHAILHOMY M 3CTETHMYECKOMY  BOCHPHUATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, pPEIICHUH, PpacCyKICHHUM, YMEHUIO BUICTbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYID CHUCTEMY HAYYHBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEJIOBEKA, MPUPOIbI U
oOlecTBa, IMOHMMAHMEM MAaTEMaTUYECKOM HayKu Kak c@epbl YerloBeuecKou



JNEATEIbHOCTH, ATAloOB €€ Pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTHUS ILMBUJIM3AlUH,
OBJIAJICHUEM SI3IKOM MATEMATHUKH M MAaT€MaTHYECKOW KYJIbTYpPOU KaK CpPEICTBOM
MO3HAHHWS MUPA, OBJAJACHHUEM MPOCTEMIIMMH HABBIKAMU HCCIIEIOBATEIbCKON
JEATEILHOCTH;

6) ¢usnyeckoe BocnuTanue, GopMHpoOBaHMEe KYJbLTYPbl 310POBbS U
IMOIMOHAJIBLHOTO 0JIArONOJTyYns:

FOTOBHOCTBIO MPHUMEHITh MATEMAaTHYECKHE 3HAHUA B MHTEPECAX CBOETO
3II0POBBS,  BEACHHS  3J0pPOBOr0  oOpaza  KuM3HH  (3I0pOBOE  THUTaHHE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHM W OTAbIXa, peryjspHas Qu3ndecKas
aKTUBHOCTD), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4eiOBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpHUEHTAIlMEl HA MPUMEHEHUE MaTEeMaTUUYECKUX 3HAHWU JJIs pEIICHUs 3a/1a4 B
00J1acTH COXPAHHOCTH OKPY KAIOIIEH Cpeibl, TUTAaHUPOBAHHUS TIOCTYIIKOB M OIICHKH MX
BO3MOXXHBIX TIOCJCACTBUM JJIi OKPY’KaroIeH Ccpeabl, OCO3HAHHEM TJI00aTbHOTO
XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanranuss K M3MEHAKINMMCH YCJIOBHAM COLUAJIBHOW W MPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JPYTUX JIIOACH, TpHoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOJUMOCThIO B (OPMHUpPOBAHMM HOBBIX 3HAHWW, B TOM YHCJE
dhopMyJIMpOBaTh HUJICH, TIOHATHS, THIIOTE3bl 00 00BEKTAX W SBJCHUSX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HAaBaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUN WU
KOMITETEHTHOCTEM, TUIaHUPOBATh CBOE pA3BUTHE;

CITIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIONUN KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBIC
pemeHuss W JACHCTBUSA, (OPMYIMPOBATH M OIEHWBATh PHUCKA U TOCJEICTBUS,
(hopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jiornueckue JaeiicTBUA:
e BBIBJSATH M XapaKTEPU30BaTh CYIIECCTBEHHBIC NMPU3HAKKM MAaTEMaTHUYECKHUX
OOBEKTOB, TOHATUH, OTHOLIEHUM MEXIY TMOHITUIMH, (OPMYJIUPOBATH
ONpeAeCHUs]  TNMOHATUH,  yCTAHABIMBATh  CYLIECTBEHHBIM  IPU3HAK



KJaccu(uKanuy, OCHOBaHUSA g OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh,  (QOPMYIUPOBaTH M  MPEOOPa3OBBIBATH  CYXKACHHUS:
yTBEPAUTENbHbIE W OTpUIATEIbHbIC, €IMHUYHBIEC, 4YacTHble U 0OIIue,
YCIIOBHBIE;

BBISIBJISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEUHS
B (haKTax, MAaHHBIX, HAOMIOACHUAX W YTBEPXKACHUSIX, NPEIaratb KPUTCPUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa3bupaTh T0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPXKICHHH (TMpsSMbIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTU4eCcKux  (aKToB, BBICTpaUBaTh AapryMEHTAIUIO, TPUBOJIUTH
OpUMEPBI U KOHTPIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApPUAHTOB pEIlICHMs, BBIOUpAaTh HaubOoJee NOAXOMAUUMHA C Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKue JeiCTBUSA:

UCIOJb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUI MHCTPYMEHT IO3HAHUA,
(opMynMpoOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUre, MpodiIemy,
CaMOCTOSITENIFHO ~ YCTaHAaBIMBATh HCKOMOE H JlaHHO€, (HOPMHUPOBATH
THIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UINI0, MHEHHE,

OPOBOAUTh IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHNE MO YCTAaHOBJIEHUIO 0COOEHHOCTEN
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIEHUS M BBIBOJABI MO pe3yJbTaTam
NpOBEAEHHOTO HAOJIOJEHUS, HCCIENOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoLlecca, a TakKe BBIIBUTATH
MPETIONI0KEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOUMBIX JJIsl peLICHUS 3a1a4H;

BBIOMpATh, AHAIU3UPOBATH, CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (OpMy HpenCTaBiICHHs HMHPOPMAUU U  WUIUIIOCTPUPOBATH
pelraeMble 3afaud CXeMaMH, [IuarpamMMmMamMu, HHOW rpadukoil u HX
KOMOMHAIIUSIMU;



OLICHHMBATh HAJEKHOCTh HMHPOPMALMU IO KPUTEPUAM, MPENTIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

BOCIIPUHUMATh U (hOPMYIUPOBATH CY>KJEHUSI B COOTBETCTBUU C YCIOBHUIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJy pEIICHUS
3a/1a4yd, KOMMEHTUPOBATh MOJYYE€HHBIN pPE3yJIbTaT;

B X0j/ie€ OOCYXKICHHsI 3a[aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0sieMbl, pelaeMon 3a]ayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pElIeHUs], COTMIOCTABIIATh CBOM CYXKJEHUS C CYKACHUSIMU JPYTUX YYACTHUKOB
uanora, oOHapy»XMBaTh PA3IUYUE M CXOJICTBO MO3UIIMK, B KOPPEKTHOU
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

NPEACTABISATh PE3YyJIbTAThl PELICHUS 3a[]auu, SKCIEPUMEHTA, UCCIEIOBaHMUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIUICHHUS C YUETOM 3aj/1a4y
IPE3EHTALNN U OCOOEHHOCTEN ayIuTOPUH;

MMOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIAHOW W WUHAUBUIYATBHOMN
paboTHI MPU pelIeHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

IPUHUMATh LEJb COBMECTHOM [IE€ATENbHOCTH, IJIAHUPOBATH OpPraHU3AIUIO
COBMECTHOM paboThl, pachpeneisTh BHAB pabdOT, JJOroBapHUBaThCH,
0o0CyXIaTh Mpolecc U pe3ynbTaT padoThl, 0000IATh MHEHHS] HECKOJIBKUX
JIIOIeH;

y4acTBOBaTh B TIpynmnoBbeIX ¢Gopmax padboTel (00CyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHITIOIHSATH CBOIO YaCTh padOTHI U
KOOPAUHUPOBATh CBOU JIEUCTBUS C IPYTMMH YJICHAMU KOMAaHJIbI, OIIEHUBATh
KauecTBO CBOEro BKJIaJa B  OOWMH  MOPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH, AJITOPUTM pEUICHUs 3a1ayu (WU €ro
4acTh), BBIOMpaATh CHOCOO pemnieHus ¢ y4ETOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBaTh U  KOPPEKTHPOBATh
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOU MH(OpMAaIuu.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN HHTE/LJIEKT:

BJIAJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yibTara
pelIeHns MaTEMaTUIECKOM 3a/1auu;

IPEABUAETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTbH IIPU PELICHHUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB,
HaAWJICHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;



e OILICHMBATh COOTBETCTBUE PE3y/bTaTa ACATEIBHOCTU ITOCTABJICHHOW LIEJINA U
YCIIOBHSIM, OOBSCHATH NPUYUHBI JOCTHIKEHHUS WM HEIOCTMIKEHUS LEIH,
HAaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 7 KkJjacce OOydyalomMACs TMOJYYUT CIEAYIOIINE
pEeIMETHbBIC PE3YJIbTAThI:

Ymncsia v BbIYMCJIEHUS

BreimonHsATh, coYeTas YCTHbIE W TNHCHMEHHBIC TPHUEMBI, apU(METUUECKHEC
JNEUCTBUS C PallMOHATIbHBIMU YUCJIAMHU.

Haxonuth 3HaueHUs YHCIOBBIX BBIPAKEHUM, NPUMEHITh Pa3HOOOpa3HbIe
CrocoObl ¥ TPUEMBI BBIYUCICHUS 3HAYCHUM APOOHBIX BBIPAXKEHUM, COACpKAIINX
OOBIKHOBEHHBIE U JECATUYHbBIC JTPOOHU.

[lepexoauTe OT OAHOW (QOPMBI 3alHUCH YHUCEN K APYyroi (mpeodOpa3oBHIBATH
JECATUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YNOPSAI0YNBATH PAIUOHAIIbHBIC YUCIIA.

OKpyIJsTh Yncna.

BpInonHATE NPUKUAKY U OLIEHKY pEe3yJIbTaTa BBIYMCICHHM, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHUW. BBIMONHATH AEUCTBUS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTeIAMHU.

[IpuMeHsTh TPU3HAKUA JETUMOCTH, Pa3i0KEHUE HA MHOXHUTEIU HATypaIbHBIX
YHCel.

Pemate mMpakTUKO-OpHUEHTUPOBAHHBIE 3aJauM, CBS3aHHbIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, TMPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad ¢ y4€TOM OTrpaHMYEeHUH, CBS3aHHBIX CO CBONCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcrnonp3oBath anrebpandeckyo TEPMUHOIOTHIO B CUMBOJIMKY, TIPUMEHSITH €€ B
MpOLECCe OCBOCHUS Y4eOHOro MaTepHuaia.

HaxoguTe 3HaueHuss OYKBEHHBIX BBIPAKCHUN TMpU 3aJaHHBIX 3HAYEHUSX
MePEMEHHBIX.

BrinonasaTh peobpa3oBaHus MEJIOT0 BBIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOIO0HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BpINOMHAT yMHOXXEHUE OJHOWIEHAa HAa MHOTOYJIEH W MHOTOWIeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIbI KBaJpaTa CYMMBbI U KBaJipaTa pa3HOCTH.



OcCymecTBIATh PA3J0)KEHUE MHOTOWICHOB HA MHOMXWTEIM C TMOMOILIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXHUTEIS, TPYIIHPOBKU CIaraéMblX, TPUMEHEHUs
(hopMyTT COKPAIEHHOTO YMHOKEHHS.

[IpumeHnsaTh peoOpa3oBaHUsi MHOTOUYICHOB JJISl PELICHUS Pa3IuYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPAJIbHBIMM IIOKA3aTeIAIMU  JUIS
peoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHNs U HEPaBeHCTBA

Pemiate nuHEVHBIE ypaBHEHHS C OJHOM IEPEMEHHOH, MPUMEHSA ITpaBUIIa
Nepexo/ia OT UCXOAHOTO YPaBHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sIBIsETCS U
YHUCJIO KOPHEM YPaBHEHHS.

[IpumeHsATh rpaduueckue METOAbl MPU PELICHUN JIMHEWHBIX YPAaBHEHUN U HX
CUCTEM.

[lonbupate mnpuMepbl Map YHUCEN, SBISIONIMXCA PEHICHUEM JIMHEHHOTro
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHON IJIOCKOCTH T'padHK JUHEHHOrO ypaBHEHUS C JBYMS
MEPEMEHHBIMHU, MOJIb3YSICh TPa(pUKOM, IPUBOIUTH TPUMEPHI PELICHUS YPABHEHUS.

Pemate cucTembl ABYX JIMHEWHBIX YPABHEHUM C JBYMS NEPEMEHHBIMU, B TOM
quciie rpadu4yecKu.

CocTaBnsATh W pemarb JWHEWHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBUIO 33J]a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYECHHBIN pe3yJIbTar.

DyHKUUH

N300pakaTh Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3aIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl, 3aMMChIBATh YHCIIOBBIE MPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIWHATaM,
cTpouTh rpaduku muHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh € TOMOMIbIO (PYHKUIMHA W3BECTHBbIE 3aBUCUMOCTH  MEXKIY
BEJIMYNHAMU: CKOPOCTb, BPEMs, pACCTOSHHUE, LIE€HA, KOJHMYECTBO, CTOUMOCT,
MPOU3BOAUTENIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii cHocoO TPEACTaBICHUS W aHajdu3a HWHQPOPMAIINH,
M3BJIEKATh U MHTEPIPETUPOBATH UHPOPMALIMIO U3 TpadUKOB peaIbHbIX MPOLECCOB U
3aBUCUMOCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoangecTBO 4acosB
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI
1 [ToBTOpEHue. 9 2
5 Yucina W BelUMCIEHUsA. ParnmnoHailbHBIE 18 9 bubnuoreka LHOK
yuca. https://m.edsoo.ru/7f415b90
bubnuoreka HOK
. 24 2
3 AJrCOpaNeCKNE BEIPAKCHHA https://m.edsoo.ru/7f415b90
4 VYpaBHEHUS U HEPABEHCTBA 20 bubmorexa HOK
P P ' https://m.edsoo.ru/7f415b90
bubmnnoreka LHOK
5 Koopaunats! u rpadpuku. @yHKIuM. 24 2 https://m.eds0o.ru/7f415690
bubmmnoreka [HOK
I1 . 7 2
6 OBTOpEHHE H 0000MmeRHe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10
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HOYPOYHOE IINTAHUPOBAHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3nean 1. [loBTOpenue.
CiokeHre W BBIUMTAHHUE CMEIIaHHBIX
1-3  4yucen. VYMHOXEHHME W  JEJICHHUE 3
OOBIKHOBEHHBIX JPOOCH.
PackpeiTiie  cKOOOK. IIpuBenenne
4-6  momoOHBIX  cjaraemMbiX. PeleHue 3
YPaBHEHHM.
7-8  Bxopsinas KOHTpOJbHas padoTa. 2 2
9 PaOora Hajg ommbOkamMu. 1
Hroro 1o pasueny 9 2
Pasznen 2. Uncia n Berunciaenns. PanmonajabHble ynciaa.
10 [TonsiTHE palMOHAIIBHOTIO YUCIIA. 1
Apudmernyeckue efcTBUA c
1112 Apmd 2
paHI/IOHaJ'II)HBIMI/I qucJIiaMu.
CpaBHenune MOPSIAOYUBAHUE
13-14 P : yHop 2
palMoHAIBLHBIX YHCEI.
bu6mmorexa [IOK
15-17  Crenenb ¢ HaTypaIbHBIM [TOKA3aTEIEM. 3
P https://m.edsoo.ru/7f4211de
18-20 Pemenne ocHOBHBIX 3amad Ha JpoOH, 3
MPOLEHTHI U3 PEATHbHON MPAKTUKH.
21-22  KoutpoinbHas pabora 3a | ueTBepTh. 2 2



https://m.edsoo.ru/7f4211de

PaGora Hajg ommOkamu.

23-24  Tlpu3Haku JENMMOCTH, Pa3JIOKCHHS Ha 2
MHOHUTEIN HaTYPAIbHBIX YHCEI.
95.26 Peanpupie 3aBucumoctu. Ilpsimas u )
oOparHas MPOMOPIHUOHAIEHOCTH.
97 [Ipaktnueckass  pabora 1Mo  TeMme 1
"ParnnoHanpHEIe yncia'.
Htoro no paznemny 18
Pa3nen 3. AnreGpanyeckue BbIpasKeHHsl.
bubmuorexa [JOK
28 DyKBEHHEIE BEIPDKCHIL. 1 https://m.edsogru/7f41feec
29 [lepemennbie. [lomycTumble 3HAYCHUS 1
MepEMEHHBIX.
30-31 Dopmysl. 2
[Ipeobpa3zoBanue OYKBEHHBIX
32-34  BbIpaXEHUH, pacKpbITHE CKOOOK H 3 bubmmorexa LIOK
NpPUBEIEHUE TIOTO00HBIX CIaraeMbIX. https://m.eds00.ru/7f41fafa
35-36 CpolicTBa CTENEHM C HATypaIbHBIM 2 bubnnoreka [JOK
TOKAa3aTeIIEM. https://m.edso00.ru/7f421382
bubnuotexa [JOK
37-38 | MuorouneHtL. 2 https://m.edsogru/7f42276e
39-42 CnoxxeHue, BbIYUTAHUE, YMHOXXEHHUE 4 bu6mmorexa [IOK
MHOTOUJICHOB. https://m.edsoo.ru/7f422af?2
43-44  KourtpomabHas pabora 3a || yeTBepTs. 2
45-48 Pabota Hax ormmoOKaMu. 4 bu6mmorexa [IOK
DopMyJIbl COKPAILEHHOTO YMHOXKEHUS. https://m.edso0.ru/7f42432a
49-51 Pasnoxenue MHOTOYJICHOB Ha 3 bu6mmorexa [IOK

MHOXHUTCIIN.

https://m.edsoo.ru/7f423312
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Hroro no pazneny

24

Pa3nen 4. YpaBHeHUs1 1 HEpaBEeHCTBA.

VpaBHeHHE, IpaBWiIa I[PeoOpa3OBaHUA

52 1
ypaBHEHHUS, PABHOCUIILHOCTh ypaBHEHUI
JluneitHoe  ypaBHEHHUE c OJHOM
53-54  mepeMeHHOHW,  peIIEHHWE  JIMHEHHBIX 2
YpaBHEHUU
bubmuorexa [JOK
- P 7 4
55-58 eIIeHHE 33124 C IOMOIIBIO YpaBHEHHHA htts://m.edsoo.ru/7f42064e
JluneliHoe  ypaBHEHHE C  JBYMA bubnnoreka [JOK
59-61 3
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
62-65 Cucrema IByX JIMHEWHBIX ypaBHEHHUH C 4 bubnnorexa [HOK
JBYMsI [IEPEMEHHBIMM. https://m.edsoo.ru/7f42836¢
bu6mmoreka [IOK
66-70 P 7. 5
CHICHIE CHETEN ypaBHeHit https://m.edsoo.ru/7f4284de
[IpakTuueckas abota mo TeMam
71 ";nre6 aI/IquKI/Iep BBIPAKEHUS" 1 bubmorexa HOK
" P . P ’ https://m.eds00.ru/7f421044
Jluneitnbie ypaBHeHuUs".
Hroro mo pazueny 20
Pa3nes S. Koopannarel n rpagpuku. @yHKOuu.
. bubnuoreka [JOK
72 Koopaitata TOHKIL Ha MpAMOIt 1 https://m.edsoo.ru/7f41de76
bubmuorexa [JOK
73-74  Huciosbie npomeKyTH 2 https://m.edsoo.ru/7f41dff2
7576 Paccrosinne wMexay JOByMsl TOYKaMH 5

KOOPJAMHATHOU IIPSIMOA.

77-78  KouTposabHas padota 3a uetBepTh |I.

79-80  PaGora Hax omrmOKaMu.

bubmuoreka [JOK



https://m.edsoo.ru/7f42064e
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[IpsimoyronbHasi cucremMa KOOpJIMHAT Ha

https://m.edsoo.ru/7f41el6e

IJIOCKOCTH.
[Tpumepsl rpaduKoB, 3a/laHHBIX bubnuoreka [IOK
81-82 2
dbopMynamu. https://m.edsoo.ru/7f41e8a8
83-84 Urenue rpadukoB peanbHBIX 5 bubnmoreka [JOK
3aBUCUMOCTEM. https://m.edsoo.ru/7f41ea24
bu6mmorexa [IOK
8 Tonsrue Qyskii. L https://m.edsoo.ru/7f41ef06
86 I'paduk pyskuuu. 1
N . bubnuorexa [JOK
7- . 2
87-88  Ceoiicrsa dynicumii https://m.edso0.ru/7f41f078
. bubnuorexa [JOK
8990 Juneitnas dpyniuus. 2 https://m.eds00.ru/7f427282
[TocTpoenue rpadguka JTUHEWHON bubnuotexa [JOK
91-92 2
byHKIHIH. https://m.edsoo.ru/7f426d1e
93-94 TI'paduk pyHkuuu y =[x|. 2
95 [IpakTnyeckas  paborta 1o  Teme 1 bubnnoreka [JOK
"Koopaunats! u rpadpuku. OyHkoun". https://m.edso0o.ru/7f41f50a
Hroro no pazgeny 24
Pa3nen 6. [loBTopenue u 00001eHMe.
[loBTOpeHHE OCHOBHBIX TMOHITHH H
96-98 @ meromoB Kypca 7 xiacca, 0000IIeHUE 3 bubmorexa HOK
. P ’ https://m.edsoo.ru/7f429c6c
3HAHUH.
99-
WToroBast KOHTpOJIbHAS paboTa. 2
100
101 PaGora nag ommbkamu. 1
102 [loBTOpeHHE OCHOBHBIX IIOHATUH H 1 bubnuoreka [IOK

METOZOB Kypca 7 Kjacca, 00oOmieHune

https://m.edsoo.ru/7f42a900
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3HAHUU.

Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anre6pa, 7 kinacc/ MaxkapsrueB FO.H., Munarok H.I'., Hemkos K.U. u npyrue,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Anrebpa, 7 kinacc/ MaxkapsiueB FO.H., Munmiok H.I'., HemkoB K.U. u apyrue;

1o g pez[aKuHeﬁ TensakoBCKOro CA, AKI_[I/IOHepHOG O6IHGCTBO ((HSI[&TGJIBCTBO

((HpOCBGHIGHI/IG»

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

bubnauozpagpuueckoe  onucanue
Ne n/n Memoouueckasn 1umepamypa (aemop, mecmo uzoanus,
uzoameJsibCmeo, 200 U30aHus)
1 [Toypounsie pa3paboTKu o | T.M. Epuna. — M.: U3narenscTBO
anredpe. 9 kimacc: K ydeOHHKY | «Dk3amen», 2010.

FO.H. MakapsrueBa u ap. «Anredpa:
7 KJjacey.

2 Anre0bpa. Hunaktuueckue | JIL.LU 3BaBuuy, JI.B. Ky3nenona, C.b.

Martepualsbl. [/ Kjiacc. CyBopoBa. — M.: IlpocsenieHue,
2010.

3 Coopnuk 3amauy no anrebpe: 7 — 8 | ILN. AJITBIHOB. - M.:
KI.:. yueOHukam «Anredpa. 7 | U3gaTenncTBO «OK3ameny, 2008.
kimacc» non  pepakiuen  C.A.

TessIKOBCKOTO.
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AJITEBPA 7 kiaacc
IIpumepHas TemaTuYecKasi  TEPMHUHOJIOTMYECKAA JTEKCHKA

Ilpumepnuie cnosa u cnogocouemanus

Anrebpanueckuii cmoco0 pelieHus 3aaad, OyKBEHHas 3alliUCh CBOMCTB
ACUCTBUI HaJ| YMCIIaMH, BBIUMCICHUS C PALMOHAJIBHBIMHU YHCIaMH, TpapuKy,
IpoOb, KOMOMHATOPHBIE 3a/1a4H, KOOPAUHATHI, KOPHUA YPaBHEHUS, MHOTOUWJICHBI,
MHOKECTBa TOYEK Ha KOOPJWHATHOW IIJIOCKOCTH, MHOXECTBAa TOYEK Ha
KOOpJMHATHOM MpsIMOM, oOOpaTHas MPOMOPIHOHATBHOCTh,  OJHOWICHBI,
NEPEeCTaHOBKU, IMpeoOpa3oBaHWe OYKBEHHBIX BBIPAKEHUH, IPHUBEICHUE
NOJJOOHBIX CllaraeMbIX, IPOU3BEACHUE U YaCTHOE CTETEHEN, IPOLIEHTHI, psiMas
IPONOPLUUOHAIBHOCTh, PACKpPBITHE CKOOOK, pPACCTOSHUE MEXAY TOYKaMu
KOOPAWHATHOM MpsSMOH, pelIeHHe 3aad C MOMOILIBI0 YPaBHEHMH, CBOMCTBa
CTETIeHH C HAaTypaJbHBIM MOKa3aTesieM, CIIOKEHNE M BHIYMTaHWE MHOTOUYJICHOB,
CpaBHEHHE IPOOEH, CTATUCTUIECKIE XapaKTEPUCTUKH, CTETIEHb C HATypaIbHBIM
MoKa3arejeM, CTENeHb CTENEHW, MPOU3BEACHUS U JApoOH, YMHOXXEHHE
OJIHOWIECHa (MHOTOYJIEHA) Ha MHOIOWIEH, ypaBHEHHUE, (OpMyIbl KBajpaTa
CYMMBbI M KBaJJpaTa pa3HOCTH.

Ilpumepnwie gpaszo

MBI BBISICHWIIN, KaKH€ BETMYMHBI HA3bIBAIOT MPSMO MPOTIOPLUOHAIBHBIMH.

S MOry NpHUBECTH NPUMEPHI MPSIMO TPONOPLIUOHAIBHBIX BEJIMYUH.

Mpb1 caemanu  3anuck  oO0mmiedl  (GopMysbl TPSMO  MPOMOPIIMOHATILHON
3aBUCUMOCTH.

A  wmory  (3aTpyaHsitoch)  cpOpMyIHpOBaTH  CBOMCTBO  IPSIMO
MPOMOPIIMOHAIIBHBIX BEJIMYUH.

A mpusen(a) mpuMep NPONOPLMM M Ha3Baja €€ KpallHHE U CpPEIIHHE
BEJIMYMHBI.

Mp1 HaxXoAWJIN IIJIOIIAAb MPSMOYTOJIbHHUKA. J{JI1 TOrO MBI U3MEPUIIU €TI0
CTOpPOHBI, & TOTOM NIEPEMHOKHIIN TOJYUYHUBILHECS YNCIA.

Ha pucynke mbl BuguM rpaduk ¢yHkuuu Yy=rx. Ham HyXHO MOCTpOUTH
rpaguk, cumMMeTpuuHbli pgaHHomy ocu Oy. Ham mnpencrout 3anucaTh
dbopmynoit PpyHKIUIO rpaduKa, KOTOPBIA Mbl IOCTPOUM.

Mg OyzieM pemaTh CUCTEMY YPaBHEHHI CTOCOOOM IMOJICTAHOBKH.



Ms1 3HaeM, 4TO cymMa ABYX IpoOei, 3HaMEHATeJeM KOTOPBIX SBISETCS
. 1 .
yucio 3, paBHa 4. Pa3HocTh 3THX ApoOeil paBHA 15 . Ham mpencrout natu

YUCTUTEIU ITUX APOOEH.
S cocTaBuii(a) MO pUCYHKY CUCTEMY YPaBHEHUM.

Ilpumepnoie 6v1600b1

AnreOpa TecHO cBsizaHa ¢ apudmerukoir. OHa BO3HUKIA B JpEBHUE
BpEMEHAa B pe3yJibTaTe IIOMCKOB OOMIMX CXEM PpEIICHUS TOXO0XKUX
apudpmeTnyeckux 3anad. EcTb ABa croco0a 3anucu ApoOHBIX yucen. X MOXHO
3alKUChIBaTh B BHUJE NECSITHYHBIX U B BUJE OOBIKHOBEHHBIX ApOOEi. 3HAYMT,
HY>KHO YMETh CPaBHUBATh YHCJIA, 3alIMCAHHBIE B JIF000M U3 3THX PpopM. HyxkHO
YMETh NPOBOJAUTH BBIYHUCICHUS, €CIM CPEOU YHCEN, C KOTOPBIMH HAJO
BBITIOJIHUTH apuPMETHUECKUE IEHCTBUSI, €CTh U OOBIKHOBEHHBIE, U JIECATUYHBIC
apoou. C noHsTHEM JIpOOH CBA3aHO MOHATHE NpoleHTa. UToOb! pemars 3a1auu
Ha MPOLIEHTHI, HAJI0 CBOOOHO MEPEXOAUTD OT IPOo0EH K MPOIEHTaM U HAa000pOT
— OT MPOLIEHTOB K APOOSIM.

Cpennee apudmeTrueckoe psiaa Yucea — 3TO YaCTHOE OT JEJICHHSI CyMMBI
ATUX YUCEJ Ha UX KOJIMYECTBO.

Mopa — 3To 4ucHO psAga, KOTOPOE BCTPEUAETCS B 3TOM DSy Yallle BCEro
(mambosee 4acro).

PazmMax — 3TO OIMH W3 CTAaTHCTUYECKHUX IIOKAa3aTelied pa3iuuus, WIH
pa3zbpoca. DTO pa3HOCTh MeXAy HAuOOJBLUIMM M HAWUMEHBUIMM 3HAYECHUSMU
psija TaHHbIX.

dopmyna miomanu mpsMoyroieHuka — S = ab. Owna BeIpaxaer
COOTHOIICHUE MEXKY TUIOIIAILI0 S U JyIMHAMU CTOPOH a U b. J{ist HaxoxkeHus
IJIOMIAM TPSIMOYTOJIbHUKA HAJA0 H3MEPHUTh €ro CTOPOHBI U TMEPEMHOXKHUTh
MOJTYYMBIIUECS YUCTA.

dopMyna TyTH pPaBHOMEPHOTrO MABMXEHHS — S = VI. OHa BbIpakaer
3aBUCUMOCTB PACCTOSIHUA S OT CKOPOCTH JIBUKEHHUS V U BpeMeHu t. DTo riiaBHOe
COOTHOIIIEHHE MEXAYy pPacCCTOSIHUEM, CKOPOCTbIO U BPEMEHEM JIBHXKCHHSI
MO3BOJISIET O JIFOOBIM JIBYM M3 YKa3aHHbBIX BEJIMYMH HANUTH TPETHIO C TOMOILBIO
BBIUMCIICHUU.

B ObITy ka1l yesoBeK (HaKTUUECKH MOJIb3yeTcs: (hOPMYJIOH CTOUMOCTH
NMOKynku. JlJI1 3TOro 1eHa ToBapa YMHOXAeTCs Ha KOJWYECTBO KYIIEHHOTO
ToBapa. Hampumep, LeHa OJHOrOo KWjorpamMma caxapa YyMHOXKAaeTcs Ha
KOJIMYECTBO KYIUICHHBIX KHJIOTpamMMoB. Eciii cTOMMOCTh MOKYNKH 0003HAYUTH



oykBoii C, 1ieHy ToBapa OyKBO# C, a KOTUYECTBO KYIUIEHHOTO ToBapa OyKBOM M,
TO (hOpMYITy CTOMMOCTH MOKYIKKA MOXHO 3anucaTh Tak: C = cm.

[Ipu BbUMCHEHUsAX 1O (QopMyllaM BMECTO OYKB MOXHO TOJCTaBJISATh
pazHble uyucia. Hampumep, B ¢dopmyne S = Vi BpemMs U CKOPOCTb MOTYT
MEHATbCA. B 3aBUCMMOCTH OT 3TOro OyAeT MEHSATbCS paccTosiHue. Takue
U3MEHSIONIMECS BETUYMHBI HA3bIBAIOT MEPEMEHHBIMU BeJIMYMHAMH. BYKBBHI B
dbopmyre, KOTOpsIMH OHU 0003HAYEHBI, HA3BIBAIOT IEPEMEHHBIMH.

JIBe BeNMMUYMHBI HA3BIBAIOT MPSMO MPOMOPIIMOHAIBHBIMU, €CIU TPHU
YBEJIMYCHUH OJTHOM M3 HUX B HECKOJIBKO pa3 JAPyTasi yBEIMYUBACTCS BO CTOIBKO
ke pa3. OOpaTHO NPOMOPIHMOHATBLHBIMU HA3bIBAIOT JIBE BEJIMYUHBI, IPHU
YBEJIMUEHUH OJTHOM M3 HUX B HECKOJIBKO pa3 JApyras yMEHbBIIAeTCsI BO CTOJICHKO
Ke pas.

a Cc a Cc
Ecau otHOMmEHUE Z PaBHO OTHOILICHUIO E ,TO paBCHCTBO Z = E Ha3bIBAIOT

MPOTOPLHUECH.

Korpa 3amauy pemaror aireOpandeckuM cCrocoOOoM, TO YCIOBUE 3aJaud
NpEXAE BCEro MEPEBOAAT HA S3bIK MaTeMAaTUKU. [IepBhIil Iar Takoro nepeBoaa
— BBeJiIeHUEe OYKBBI /11 0003HAYEHUS KaKOW-TMOO HEM3BECTHOW BEeNWYUHBL. B
pe3ynbTaTe MepeBojia 0OBIYHO MOTYYaeTCsl PaBEHCTBO, cojiepxaliee OykBy. ITO
PABEHCTBO HA3BIBAIOT YPAaBHCHUEM.



