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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIETO
oOpa3oBaHMs: OHa oOOecleurBaeT W3yyeHUE JPYrUX JUCHUUILUIMH, Kak
€CTECTBEHHO-HAYYHOr0, TaK W TyMaHUTAPHOTO IMKJIOB, €€ OCBOCHHUE
HEOOXOJUMO JUIsl TPOJOJKEHUST O00pa3oBaHUST W B TMOBCEAHEBHOW IKU3HHU.
Pa3Butre y 0O0y4aromuxcsi Hay4yHbIX MPEACTABICHUM O MPOUCXOXKIECHUU U
CYIIIHOCTH ajreOpandeckux abCTpakIluii, Cloco0e OTpaKEHUsI MaTeMaTHIECKOM
HayKOM SIBJICHUI U MPOIIECCOB B MPUPOE U OOIIECTBE, POJIM MATEMAaTUYECKOTO
MOJICTUPOBAaHUS B HAy4YHOM IIO3HAHUKM M B TMPAKTHUKE CIOCOOCTBYET
GOpMUPOBAHHIO  HAYYHOTO  MHPOBO33PEHHUS W KAuyeCTB  MBIILICHHUS,
HEOOXOMUMBIX JJII aJanTallid B COBPEMEHHOM ITM(GPOBOM  OOIIECTBE.
N3yuenue anrebpsl oOecrieunBaeT pa3BUTHE YMEHHUs HaOJt0/1aTh, CPAaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPEOYEeT KPUTHUUYHOCTU MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOU JECHUCTBUS U BBIBOJIBI, (DOPMYJIUPOBATH
yTrBepkeHus. OcBoeHue Kypca anredpbl 00ecreurnBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUST O0YYarOUIUXCs: OHM HCIMOJB3YIOT JEAYKTHUBHBIE M WHIYKTUBHBIC
paccykJienus, o000IeHne 1 KOHKPETHU3aInio, adCTparupoBaHue U aHAJIOTHIO.
OOyuenue anrebOpe MpeArnoyiaraeT 3HAYUTEIBbHBIM 00BEM CaMOCTOSITENHHOM
NEATEABbHOCTH OOYYaIOMIMXCA, MO3TOMY CaMOCTOATENbHOE pEIIeHHE 3a]a4y
SABJISICTCS peaTu3alien IeITeTbHOCTHOTO MPUHIIAIA 00YYEHUSI.

B crpykrype mporpammbl yueOHOTO Kypca «AnreOpay» st OCHOBHOTO
oOmero o0Opa3oBaHHMsI OCHOBHOE MECTO 3aHMMAIOT  COJIEPKATEIbHO-
METOJAuYecKrue JMHUM: «Yucina ¢ BBIUMCICHUS», «AJreOpandeckue
BBIPQXKCHUSDY, «YpaBHEHUA U HepaBeHCTBa», «DyHkumm». Kaxmas u3 3Tux
COJIEPKATEIIbHO-METOIMYECKUX JIMHUM Pa3BUBACTCS HA MPOTSIKEHUM TPEX JIET
M3YUYEHHS Kypca, B3aUMOJAECHCTBYS C IPYTMMH €ro JUHUSAMH. B Xone u3ydyeHus
y4eOHOro Kypca OOydarnuMcs MPUXOAUTCS JIOTHYECKH PacCykaaTh,
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B mporpammy
yaeOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPE/ICTABJIICHHBIC BO BCEX OCHOBHBIX pas3fieiaX MaTeMaTUYeCKOro 00pa3oBaHUs
U CIHOCOOCTBYIOUIME OBJIAJICHUIO OOY4YalOIIMMHUCS OCHOB YHUBEPCAIBHOTO
MaTeMaTuyeckoro ssbika. CopaepKaTeabHOM M CTPYKTYpPHOH OCOOEHHOCTBIO
yueOHOTo Kypca « AnreOpay sIBISIETCS €r0 HMHTEIPUPOBAHHBIN XapaKTep.

Conepxanve nuHuUM «Yuciaa W BBIYUCIEHUS CIY)KUT OCHOBOW st
TaNbHEUIIET0  W3Y4YeHUs  MaTEeMaTHUKH, CIHOCOOCTBYET  PAa3BUTHIO
oOydaromuxcst ~ JIOTUYECKOrO0  MBIIUICHUS,  (OPMUPOBAHHIO  yYMEHHS



MOJIb30BATHCS AITOPUTMAMH, & TAKXKE MPHUOOPETECHUIO MTPAKTUICCKUX HABBIKOB,
HEOOXOJMMBIX MJIA TOBCETHEBHOW KW3HU. Pa3BUTHE TOHATHS O YUCIE Ha
YpOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHUs CBS3aHO C pPaIlMOHAIBHBIMU U
UppallMOHATBHBIMM ~ YMCIIaMH,  (OPMUPOBAHUEM  MPEACTABICHUM O
JICHUCTBUTENFHOM 4YHCIIE. 3aBepIICHHE OCBOCHUSI YUCIOBOM JMHUUA OTHECEHO K
cpenHemy obieMy 00pa30BaHUIo.

Conepxanue JAByX anreOpandeckux JUHUN — «Asredpanydeckue
BBIPAKEHUS» U «YPaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y
oOydJaronuxcsi MaTeMaTUYecKoro ammapara, HeoOXOJMMOIro i pPeIICHUS
3alad MaTEMaTUKH, CMEXHBIX TIPEIMETOB U TPAKTHUKO-OPUCHTUPOBAHHBIX
3amady. Ha ypoBHe ocCHOBHOro oOmero oOpa3oBaHus YYEOHBIA MaTepHall
IPpYyNIUpyeTcs BOKPYT pPallMOHAIBHBIX BBIpaXEHUU. AnreOpa JEeMOHCTPUPYET
3HAUYEHHE MATEMATHKHU KaK S3bIKA JIJISl TOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIIEH,
OTIMCaHUsI TIPOLIECCOB U SIBJICHUI pealibHOro Mupa. B 3amaun oOydenus anredpe
BXO/IT TakKe JajdbHEHIee pa3BUTHE AJITOPUTMHYCCKOTO  MBIIUICHUS,
HE00XOIUMOT0, B YaCTHOCTH, IS OCBOCHHSI Kypca WH()OPMATUKH, U OBJIa/ICHNE
HaBbIKAMH JIEYKTUBHBIX paccyxjeHuid. [IpeoOpa3zoBanne CUMBOIBHBIX (HOpM
CHOCOOCTBYET Pa3BUTUIO BOOOpa)XKEHHs, CIOCOOHOCTEM K MaTeMaTUYeCKOMY
TBOPYECTBY.

Copepxxanrie  (YHKIHMOHATBHO-TpAQUYECKOW JIMHUW  HAIEJICHO Ha
MOJIyYCHHE OOydJaromuMucad 3HAHMM O  (QYHKIUSAX KaKk  BaKHEHIIEH
MaTEMaTUYECKON MOJENN JUIsl OMHCAaHUSI W UCCIENOBAHUS Pa3HOOOPa3HBIX
IPOIIECCOB M SBJICHUH B Tmpupoae u obOmectBe. M3ydeHwe wmarepuana
CIOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIMXCS YMEHHS HCIOJIb30BaTh PA3IUYHBIC
BBIpA3UTEIbHBIC CPEJICTBA SI3bIKa MATEMATHKH — CIIOBECHBIE, CUMBOJMYECKHE,
rpaguyeckue, BHOCUT BKJIaad B (OPMHUPOBAHHME TPEJACTABICHUNA O POIHU
MaTEeMAaTHUKHU B Pa3BUTUU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo ydeOHOMY IulaHy B 7-9 Kjaccax H3ydaercs y4eOHBIM Kypce
«Anrebpa», KOTOPBIH BKIIIOYAET CIEAYIOIINEe OCHOBHBIE Pa3/Ieibl COACPKAHUS:
«YUnucna W BBIYUCICHUSN», «ANTeOpandeckre BBIPOKEHUS», «YpPaBHEHUS U
HEpaBeHCTBa», «DyHKINM.

Ha uzydenue yueOHOro kypca «Anre6pa» orBogautcs 306 yacos: B 7
kiacce — 102 yaca (3 gaca B Hezento), B 8 kiacce — 102 yaca (3 yaca B Hefienio),
B 9 KJ1acce — 102 gaca (3 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, TEpexoa OT onHoM (opmbl 3amucu npoOeir k apyroi. [loHsiTue
pallMOHAJIBHOTO 4YHCJIa, 3alKiCh, CPABHEHHUE, YIOPSAOYMBAHUE PAllMOHANIBHBIX 4uceld. ApudmeTnyeckue AEHUCTBUS C
palMoOHAILHBIMU urciiaMu. Perienue 3a1au U3 peaibHOM MPakTUKU HA YacTH, Ha APOOH.

CreneHb ¢ HaTypajJbHBIM IOKa3aTelieM: ONpE/AeNICHUE, MPeoOpa3oBaHUE BBIPAXKEHUW HA OCHOBE OIpECTICHUS,
3anuch OonbUX uyrcen. [IporeHThl, 3amuch MPOIIEHTOB B BUJE ApoOU W ApoOH B BHUJIE NMPOLEHTOB. Tpu OCHOBHBIE
3a71a4 Ha MPOLIEHTHI, PEIICHUE 3aa4 U3 PEATbHOU MPAKTUKH.

[IprmeHeHne MPU3HAKOB JIEIUMOCTH, PA3JIOKEHUE HA MHOKUTEI HATYPAIbHBIX YHCEN.

PeasibHbIC 3aBUCUMOCTH, B TOM YHCJIE MpsiMasi U 0OpaTHasi PONOPIUOHAILHOCTH.

AJire0panvecKue BbIPaKEeHUs!

IlepeMeHHBIE, YHCIOBOE 3HAYEHHUE BBIPAXKEHUS C TNEepeMEeHHOM. JlomycThMmble 3HA4YEHUsS [EPEMEHHBIX.
[IpeacTaBneHre 3aBUCUMOCTH MEXIy BeTWYMHAMU B BUjae (hopmyibl. Beraucnenus no ¢opmynam. [IpeoOpazoBanue
OYKBEHHBIX BBIPAXKEHUN, TOXKJICCTBEHHO pPaBHbIC BBIPAXKEHHUS, IMpaBWia MPeoOpa3oBaHUsI CyMM W IPOU3BEACHUMH,
MpaBUJIa PACKPHITUSI CKOOOK U TPUBEICHUSI TIOJIOOHBIX CJIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowieHsl U MHOTOWIEHBL. CTeneHb MHOrowieHa. Cio)keHue, BBIYUTaHUE, YMHOKEHHE MHOTOWIEHOB. DOpPMYJIbI
COKpAIIEHHOTO YMHOXXEHHUSI: KBaJpaT CyMMbl U KBaapar paszHocth. Dopmyna pasHOCTH KBaapatoB. PasnoxkeHue
MHOTOYJIEHOB HA MHOKUTEJH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue, KOpeHb YpaBHEHUS, MIpaBUiIa MPeoOpa3oBaHusl ypaBHEHUS, PABHOCWILHOCTh YPABHEHHI.



JIuHelHOEe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHWCIO KOPHEW JMHEWHOIO YPAaBHEHHWs, PELICHWUE JIMHEHMHBIX
ypaBHeHuH. CocTaBieHUE YPaBHEHUI 110 YCIOBUIO 3a/1a4d. PenieHue TeKCTOBBIX 3a/1a4 C MOMOUIBIO YPABHEHUM.

JIuHeliHOe ypaBHEHHUE C ABYMs MEpEMEHHbIMU M ero rpaguk. Cucrema JBYX JIMHEHHBIX YpaBHEHUH C JBYMs
nepeMeHHbIMH. PelieHue cucteM ypaBHEHHMHM crmocoOOM MOJACTaHOBKH. IIpuMepbl pelieHusi TEKCTOBBIX 3a1ad C
MMOMOIIBIO CUCTEM YPaBHEHHUIM.

DOYyHKIUU

KoopanHara Toukn Ha npsmMoil. UncnoBele IPOMEXKYTKU. PaccTosHMe Mexay IByMs TOYKAMH KOOPAWMHATHOW
PSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AOcuucca U opAMHATAa TOYKK Ha KOOPJUHATHOM IJIOCKOCTH.
[Ipumepsl rpadukoB, 3aaaHHbIX GopmynaMu. Utenue rpadukoB peanbHbIX 3aBucumoctel. [londarue pynkuuu. ['paduk
¢bynkuun. CpoiictBa Qynkuui. Jlunelinas ¢ynkuus, e€ rpaduk. ['padpuk dynkumu y = |X|. [padudeckoe pemeHne
JIMHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUN.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS MPOTPAMMBI Y4EOHOTO Kypca «ANredpay» XxapakTepu3yrTCs:

1) maTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJIEHUEM HMHTEpPECA K MPOLUIOMY M HACTOSIIEMY POCCUHMCKOM MAaT€MAaTUKH, UEHHOCTHBIM OTHOUICHHEM K
JOCTUKECHUSAM POCCHUMCKAX MAaTEMaTUKOB M POCCUHMCKOM MAaTEeMaTHUYECKOM IIKOJbI, K MCIIOJb30BAHUIO ITUX
JTOCTUKEHUN B IPYTHX HayKaxX U MPUKIAAHBIX chepax;

2) rpaaaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINMOJHCHHIO OOS3aHHOCTEH TpakAaHWHA M pealu3alldd ero IpaB, IPEJCTAaBICHUEM O
MaTeMaTUYECKNX OCHOBaX (WYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUN, MPOIEAYpP TPaXKIAHCKOTO OOIecTBa



(HammpuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHMIO 3THUYECKUX MHPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUI HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX PUHIUIIOB B ACSITEIBHOCTU YUYEHOTIO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ad MaTeMaTH4YeCKOW HampaBiIeHHOCTH,
OCO3HAaHHWEM B@XKHOCTH MaTEMaTHYECKOro o00pa3oBaHHMA Ha TMPOTHKEHUH BCEW OKM3HH JUIS  yCIICIIHOU
MpO(ECCUOHAIBHON JI€ATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H IMOCTPOEHUEM
WHJUBUTyaIbHOW TPAeKTOPUM OOpA30BaHUSI U KUZHEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CIOCOOHOCTBIO K 3MOLIMOHATIBHOMY M 3CTETUYECKOMY BOCIPHUSATHUIO MAaTEMATHUYECKMX OOBEKTOB, 3a]1a4, PEIICHHUIA,
pacCyKJIEHUI, YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHMSA

OpUEHTallUed B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX TMPEACTABICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKAa, MPUPOALI M O0OIIEeCTBa, MOHMMAHUEM MATEMAaTHYECKOW HAyKu Kak cdepbl
YeJIOBEUECKOU JIESITEIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAUMMOCTU JJI PAa3BUTUSA LUBUIU3ALNH, OBIIAJICHUEM SI3BIKOM
MaT€MaTUKU U MAaTeMAaTHYECKOW KyJIbTYpPOl Kak CPEeICTBOM IMO3HAHHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMHU HaBBIKAMU
HCCIIE0BATENbCKON EATEIbHOCTH;

6) pusnueckoe BocnuTanmue, GOpMUPOBaAHUE KYJIbTYPbI 310POBbSI H IMOIMOHAJIBHOT0 0JIATONOTyYHS:

TOTOBHOCTBIO NMPUMEHATh MATEMAaTHUYECKHE 3HAHUSA B MHTEPECaX CBOErO 3J0POBbs, BEJIEHUS 3J0pPOBOro oOpasza
KU3HU (3J0POBOE NMUTAHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATHI W OTAbIXa, peryysipHas (u3nuecKkass aKTUBHOCTH),
c(hOpPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHU, MPU3HAHMEM CBOETO IpaBa Ha OMMOKY M TaKOTO JKE€ IpaBa JIPyroro
YEJIOBEKa,;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:



OpYCHTAllUed Ha TPUMEHCHHE MATEeMATHUYCCKUX 3HAHWUW JUIs pEIIeHUs 3adad B O0JacTH COXPaHHOCTH
OKPYXarUEH Cpelibl, INIAHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXHBIX IMOCIEACTBUU JJISI OKPYKAIOIIEH CPEJIbI,
OCO3HAHHUEM TJI00abHOTO XapaKTepa SKOJIOTHYECKUX MPoOJIeM U MyTel X pelleHus;

8) ajanTanus kK M3MEHAIOIUMCS YCJIOBUAM COUMAIBLHOM M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUAX HEONMPEACIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pE3
MPAKTUYECKYIO JIeSITeJIbHOCTh, B TOM YHCJI€ YMEHHE YUYUTBCS Yy JPYyTUX JIOJIeH, MmpuoOpeTaTh B COBMECTHOM
JNEATEIbHOCTA HOBBIE 3HAHUSI, HABBIKA U KOMIIETCHIIUU U3 ONbITA APYTHX;

HEO0OXOIUMOCTHIO B ()OPMHUPOBAHUU HOBBIX 3HaHUWI, B TOM YHUCJEe (POPMYIUPOBATH UJEH, MOHATUS, TUTIOTE3bI 00
00OBEKTaX U SBJICHUSX, B TOM UYHCIE pPAHEE HEU3BECTHBIX, OCO3HABaTh JACPUIIUTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYallMl0, BOCIHPUHUMATh CTPECCOBYIO CHUTYallMI0 KakK BBI3OB,
TpeOyIOIINii KOHTPMEDP, KOPPEKTUPOBATH MTPUHUMAEMBIE PEIICHUSI U JEHCTBUSA, (HOPMYIUPOBATHh U OLICHUBATh PUCKH U
MOCJEICTBUSL, POPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBpble Jilornueckue JeiicTBUA:

e BBISBJSITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHUYECKUX OOBEKTOB, MOHATHN, OTHOIICHUN
MEXIy TOHATUSIMH, (OPMYIHPOBATH OINPEACICHUS TIOHATHA, YCTAHABIMBATH CYIICCTBEHHBIH MPU3HAK
KJ1accuuKau, OCHOBAHUS 1711 000OIIECHHS U CPAaBHEHUS, KpUTEPUHU MTPOBOAUMOTIO aHAJIN3a,;

e BOCIPUHUMATh, (OPMYJIHpPOBATH U TPEOOPA3OBBIBATH CYXKJCHHS: YTBEPIUTEIIbHBICE UM OTpUIATEIbHBIE,
€IMHUYHBIE, YaCTHBIC U O0II1e, YCIOBHBIE,

e BBIABIATh MAaTEMAaTHYECCKHE 3aKOHOMEPHOCTH, B3aMMOCBS31 U MPOTUBOpEUHs B (DaKTax, JaHHBIX, HAOIIOICHUIX
U YTBEPKIAEHUAX, MIPEiaraTb KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;



JeNaTh BBIBOABI C HCHOJB30BAHMEM 3aKOHOB JIOTMKHM, JIEAYKTUBHBIX W HWHAYKTHUBHBIX YMO3aKJIIOUYEHUH,
YMO3aKJIKOUYCHUH 10 aHAJIOTUH;

pa30buparh J10Ka3aTeabCTBA MAaTEMaTHYECKUX YTBEP)KIEHUH (IpsMble U OT MPOTUBHOIO), IPOBOAUTH
CaMOCTOSITEJIPHO HECJIOXKHBIE JI0KA3aTeIbCTBA MAaTEMaTHYECKUX (PaKTOB, BBICTPAMBaTh AapryMEHTALUIO,
MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpPATh CIOCO0 pemieHus y4eOHOW 3ajauu (CpaBHMBATh HECKOJIBKO BapHAHTOB pPEIICHHs, BBIOMpaTh
Haunbosiee MOAXOIAUINMI ¢ yUETOM CaMOCTOSTEIBHO BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKue J1eiCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUA WHCTPYMEHT TMO3HaHUsS, (HOPMYyIUPOBATh BOIPOCHI,
duKCHpyIOIHEe MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSITEIFHO YCTaHABIMBATh HCKOMOE M JaHHOE, (OPMHPOBATH
TUIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHCE,

IPOBOJUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY IJIAHY HECJIOXHBIN DKCIIEPUMEHT, HEOOIBIIIOE UCCIEIOBAHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTEMaTHYECKOTO OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUST W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOIO HAOJIOICHMUS,
MCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHMIA;
MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TPOIIECCa, a TAaK)KE BBIABUTAThH TMPEIIONIOKECHUS O €r0 pa3BUTHU B
HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

BBISIBJISATh HEJIOCTATOYHOCTh W M30BITOYHOCTh MH(OPMAITUH, TAHHBIX, HEOOXOAMMBIX JIJIS PEIICHUS 3aa4H,
BBIOMPATH, aHAJTU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HH(POPMAIIHIO Pa3IMYHBIX BHIOB U (hOpM
MIPEICTABJICHHS;

BBHIOMpATh (QopMy TIpeAcTaBieHUs WHPOPMAMK ¥ WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  CXeMaMH,
TuarpaMMaMu, THOU TpaduKoi U UX KOMOMHAITUSIMU;

OILICHMBATh HAN&KHOCTh WH(GOPMALMK MO KPUTEPHUSAM, MPEATOKEHHBIM YUYUTEIEM WU C(HOPMYIUPOBAHHBIM
CaMOCTOSITENTLHO.



KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHHZ

BOCIIPUHUMATH U (DOPMYITHPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBUSAMHU U LIETSMHU OOIICHUS, SICHO, TOYHO,
I'PaMOTHO BBIPaXaTb CBOIO TOYKY 3pPEHUS B YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOMY
peuieHus 3aja4i, KOMMEHTUPOBATH ITOJIYYEHHBIN pe3ysbTarT;

B X0J€ OOCYXIEHHs 3aJaBaTh BOMNPOCHI IO CYHIECTBY OOCYX JaeMOW TeMbl, MPOOJIEMBbI, pelIaeMoil 3a1auu,
BBICKA3bIBaTh MJICH, HAILICJICHHBIE HA MOMCK PELIEHUs, COMOCTABIATh CBOM CYKIEHHUSA C CYXACHUSIMU APYTHX
YYaCTHUKOB JHasiora, oOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIMI, B KOPPEKTHOU Gopme (HopMyInpoBaTh
Pa3HOIIIACHSI, CBOU BO3PAKEHUS;

IOPENCTABIATh PE3YJIbTAaThl PEILICHUS 3aladd, OSKCIEPHUMEHTA, MCCIEIO0BAaHUSA, IPOEKTa, CAMOCTOSATEIBHO
BBIOMPATH (POPMAT BBICTYIICHUS C YYETOM 3aJ1ay MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPUY;

MMOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHUIyaJIbHOW PaOOTHI MPU PEUICHUU YUYEOHBIX
MaTEMaTUYECKHX 3a]1a4;

NPUHUMATH 11eJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM pabOThI, pacpeaessTh
BUJIbI PadOT, JIOTOBApUBATHCS, OOCYXKJATh MPOIECC W pe3ysbTaT padOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOIeH;

Y4acTBOBaTh B IPYMIOBBIX (opMax padboThl (00CYkJIeHUsS, OOMEH MHEHUSIMH, MO3TOBbIE IITYPMbI U APYTHE),
BBIMOJIHATH CBOIO YacTh pabOThI U KOOPJIAMHUPOBATH CBOM JIEUCTBUS C IPYTUMHU WIEHAMU KOMaH/bl, OLICHUBATh
KauyecTBO CBOEro BKJIaga B OOWMI NPOAYKT IO KPUTEPHUSIM, CGHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMOEUCTBHUSL.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH, AJITOPUTM PEIIeHUs 3a/1auul (MJIM ero 4acTh), BRIOUPATh CIIOCO0 PEIIeHUs ¢
y4€TOM HUMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:



e BIAJAETH CIIOCOOAMM CAMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCA U PE3y/IbTaTa PEIICHUSI MAaTEMATHYECKOM 3a1a4;

e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH INpPH PEIICHUM 330a4d, BHOCHUTb KOPPEKTUBBI B
JESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAIICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEN;

e OIICHMBAaThb COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH MOCTABICHHON LIEJU U YCIOBUSAM, OOBSACHATH HMPUUYMHBI
JOCTHKEHHUS UM HEAOCTUKEHUS €T, HAXOJAUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kiaacce 00ydarOnIUiics MOIYUUT CIETYIONIUE PEIMETHBIC PE3YJIbTAThI:

Yuciaa 1 BBIYUCTCHUSA

BbInonHATh, coyeTast yCTHbIE U MIUCbMEHHBIE IPUEMBI, apu(PMETHYECKUE NEUCTBUS C palllOHAIBHBIMU YHCIIAMHU.

Haxonuth 3Ha4Y€HHs] YMCIOBBIX BBIPAKEHUN, MPUMEHATH pa3HOOOpa3Hble CHOCOObI U MPUEMBI BBIYUCICHUS
3HAYEHUU JPOOHBIX BBIPAKEHUM, COAEPHKAIINX OOBIKHOBEHHBIEC U JECATUUHBIE JPOOH.

[TepexoauTh OT OHON (POPMBI 3aMKMCH YHCEI K APYroi (mpeoOpa3oBbIBaTh AECATUUHYIO APOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATHUHYIO IpO0b).

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

OKpyrJsTh 4ncna.

BBINOMHATE MPUKUAKY U OLEHKY PE3YJIbTaTa BBIYMCIEHUM, OUEHKY 3HAYCHUN YUCIOBBIX BBIPAKEHUMN. BBINOIHATD
JEUCTBUA CO CTENEHSIMU C HATYpaJIbHBIMH ITOKA3ATEISIMU.

[IpuMeHATh NPU3HAKYU JEITMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

PemaTte NpakTUKO-OPUEHTHUPOBAHHBIEC 3a/layd, CBA3AaHHBIE C OTHOUIEHUEM BEJIMYUH, MPOMNOPLMOHATBLHOCTHIO
BEJIMYUH, TMPOIEHTAMHU, HHTEPIPETUPOBATH PE3yIbTaThl PEIICHUS 3aJa4 C y4€TOM OTpaHWYEHHH, CBS3aHHBIX CO
CBOMCTBAaMHU pacCMaTPUBAEMBbIX OObEKTOB.

AJire0OpanvecKue BbIPaKeHUsI



Hcnonp3oBaTh anreOpandeckyto TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHITH €€ B MPOIIECCe OCBOCHUS Y4eOHOTO
MaTepuaa.

Haxonuthb 3HaueHMst OyKBEHHBIX BBIPAXKEHUN MIPU 3aJaHHBIX 3HAYCHUAX TIEPEMEHHBIX.

BoinonHaTe mpeoOpa3oBaHMsl 1IEJIOTO0  BBIPAKEHUS B MHOTOYWIEH MPUBEIACHUEM MOJOOHBIX ClIaraeMbIX,
PaCKpPBITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OAHOUYIEHA HA MHOTOWIEH U MHOTOYJIEHa HA MHOTOWIEH, TPUMEHATH (POPMYJIIbI KBajJpaTa
CYMMBI U KBaJpaTa pa3HOCTH.

OcCyliecTBIATh PA3/I0KEHUE MHOTOUYIEHOB HAa MHOMKUTEIM C IIOMOIIBIO BBIHECEHUS 3a CKOOKHM OOIIEro
MHOKUTEJSI, TPYIIUPOBKH CIaraeMblX, MpUMeHEeHUs (POpMyJI COKPAILIEHHOTO YMHOKEHHUSI.

[IpumeHnsaTh mnpeoOpa3oBaHUs MHOTOWIEHOB [UIsl PEUICHUS pa3IMYHbIX 3a/ad M3 MaTeMaTUKH, CMEXHBIX
MIPEAMETOB, U3 PEATBHOU MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYypaIbHBIMU IMOKA3aTEISIMU 1JIs IPeoOpa30BaHUsl BBIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHelHbIE ypaBHEHHS ¢ OAHOW NEPEMEHHOM, MPUMEHSS MPaBUiIa NEPEXOJA OT UCXOAHOTO YPABHEHHS K
PaBHOCHJIBHOMY eMy. [IpoBepsATh, ABIASETCA JIM YUCIIO KOPHEM yPaBHEHUS.

[IpuMeHsTh rpaduuecKkue METOIbl IPHU PEIICHUH JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map Yuce, BISIOUUXCS PEIIEHUEM JIMHEHHOT0 YPaBHEHUS C ABYMS [IEPEMEHHBIMU.

CrpouTh B KOOpJIMHATHOW IJIOCKOCTH TpaduK JUHEHHOrO YpaBHEHMSI C JIByMSI MEPEMEHHBIMH, IMOJIb3YSCh
rpauKoM, NPUBOJUTH TPUMEPDI PEIICHUS YPABHEHUS.

PemaTe cucTteMbl IBYX JIMHEMHBIX YPaBHEHUM C ABYMSI IEPEMEHHBIMU, B TOM YKCIIe TPapUUECKH.

CocTaBisATh W pellaTh JUHEHHOE YPAaBHEHHWE WM CHUCTEMY JIMHEHWHBIX YpPAaBHEHUM IO YCJIOBHIO 3aJayH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4H IOJIYYEHHBIN PE3yNbTaT.

DOyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPAMHATAM, JIy4H, OTPE3KH,
MHTEPBaJIbl, 3aMKUCHIBATh YUCIIOBbIE TPOMEKYTKU Ha alre0panvyeckoMm si3bIKe.



OTtmeudaTh B KOOPAMHATHOM IUJIOCKOCTHM TOYKHM MO 33aJaHHBIM KOOpAMHATAM, CTPOUTH TpaQUKU JTHUHEHHBIX
bynxuit. CTpouTts rpa@uk GyHKIUH Y = [X|.

OnuceiBaTh ¢ MOMOIBIO (DYHKUINN U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSIHUE,
[IEHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTENBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKINH 110 3HAYCHUIO €€ apTyMeHTa.

[lonumate rpaduueckuii crnoco® NpencTaBlieHUs MU aHaidu3a MHGOPMAIMH, W3BJIEKAaTh M HHTEPIPETHUPOBATH
nH(pOpMaLUIO U3 rpaUKOB peabHBIX MPOLECCOB U 3aBUCUMOCTEH.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoasn | IIpakTnueck (tupp )
NporpamMmsbl Bcero o0pa3oBaTe/ibHbIE
ble paboThl ue padoTbl
pecypcbl
1 Ywucaa u BeaucieHus. PanmoHansHbIe o5 1 bubanoreka LIOK
qucia https://m.edso00.ru/7f415b90
bu6anoreka LIOK
2 AJrCOPAHHCCKHE BHPAKCHIA 21 1 https://m.edso00.ru/7f415b90
but6mmorexa [IOK
3 ¥ paBHEHILL i HEpaBeHCTBa 20 L https://m.edso00.ru/7f415b90
bubnunorexa LIOK
4 Kooppstratet u rpagui. GyHkium 24 1 https://m.edso00.ru/7f415b90
but6mmoreka [IOK
IT 1
> OBTOpeHHE 1 0000IeHHE 6 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB IT1O 102 5 0
I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
KoaunuecTBO 4acoB 3_]1e]ch0]-[]-[],1e
Ne T Konrtpoa | Ilpakruu Aara uudposbie
eMa ypoka usyue
n/m Bcero bHbIE ecKue st oOpaszoBaTe/bHbIE
padoThbI padoTbI pecypcel
1 [TonsiTve panoHaNbHOIO YKCIIA 1
9 Apudpmernueckue IeHCTBUS C 1
palMOHAIbHBIMU YHCIIAMU
3 Apudmernueckue 1eicTBUS € 1
palMOHAIbHBIMU YHCIIAMU
4 Apudmerndeckue 1eiCTBUS € 1
panroOHAIBLHBIMHU YUCIIAMH
5 Apudmernueckre IeHCTBUS C 1
paloOHAIBLHBIMU YUCIIAMU
6 Apudmernueckue IeCTBUS C 1
paloHaIbHBIMU YHUCIaAMHU
7 CpaBHeHue, ynops/104MBaHue 1
paloHaIbHBIX YHCEI
3 CpaBHeHue, ynopsounBaHue 1
palMOHATIBHBIX YHCEI
9 CpaBHeHue, ynopsounBaHue 1
palMOHATIBHBIX YHCEI
10 CreneHb ¢ HATYypaJIbHBIM IMOKa3aTeIeM 1 bubnuorexa [JOK




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

bubnunorexa LIOK
11 CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM bubmmorexa HOK
yp https://m.edsoo.ru/7f42154¢
bubmuorexa [JOK
13 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJbHBIM [10Ka3aTeIeM
15 Pemenne oCHOBHBIX 3aJ1a4 Ha poOH,
MPOIIEHTHI U3 PEATHHOU MPAKTUKH
16 Pemenne oCHOBHBIX 3aJ1a4 Ha JpoOH,
MPOLIEHTHI U3 PEATbHOMN MPaKTUKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLIEHTHI U3 PEAbHOM MPaKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIIEHTHI U3 PEATHHOU MPaKTUKH
19 [Tpu3Haky AETUMOCTH, PA3JIOKCHHS Ha
MHO>KUTETH HATypPaIbHBIX YUCEIT
20 [Tpu3Haku AETUMOCTH, PA3I0KECHUS Ha
MHO>KUTEIH HATypPaIbHBIX YUCEI
21 Peanbubie 3aBucumoctu. [psmas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
29 Peanbuble 3aBucuMoctH. [Ipsimast n
oOpaTHas MPOMOPIIMOHATHPHOCTH
23 Peanbhbie 3aBucumoctu. [Ipsmas u



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

oOpaTHasi MpONOPIUOHATBHOCTH

Peanbubie 3aBucumoctu. [lpsimas u

24
oOpaTHasi MpONOPIUOHATBHOCTH
o5 KoHnTtponbHas pabota 1mo Teme
"PanonanbpHele ynuciaa'
26 BykBeHHBIE BRIpAXKEHUS bubnnorexa LIOK
Y p https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopmyItbl
29 [Tepemennsnie. JlomycTMBbIC 3HAYCHUS
MIEPEMEHHBIX
[TpeoOpazoBanre OYKBEHHBIX
30 BBRIPAKEHUI, pACKPBITHE CKOOOK U bubnnorexa LIOK
p » packp https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TIOTOOHBIX CITATaeMBIX
[TpeoOpazoBanre OYKBEHHBIX
31 BBIPAKEHUI, PACKPBITHE CKOOOK U bubnnorexa LIOK
p » packp https://m.edsoo.ru/7f41fd70
MIPHUBEICHNE TIOTOOHBIX ClIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
32 BBIpa)KEHUI, paCKphITHE CKOOOK U
MpHUBeIeHNE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
33 BBIpa)KEHUI, pacKphITHE CKOOOK U
MpHUBeIeHNE TTOJOOHBIX ClIaraeMbIX
34 CBolCTBa CTEMEHH C HATYPATbHBIM bubnuoteka [JOK

IIoKa3aTcjieM

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382

35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubmmoreka [JOK
oKa3arejieM https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYpaIbHBIM bu6muoreka [IOK
OKa3aTeiIeEM https://m.edsoo.ru/7f4218be

but6mmoreka [IOK
37 Meorounens! https://m.edsoo.ru/7f42276e

bubmnoreka IIOK

M

38 HOTOHICHAT https://m.edsoo.ru/7f422930

39 CnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubmnoreka IIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bu6nuorexa [IOK
MHOT'OYWICHOB https://m.edsoo.ru/7f422cc8

41 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnmnoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bubnuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

43 DopMyIBl COKPAIIEHHOTO YMHOKEHUS bubnnorexa LHOK
PMY patt y https://m.edsoo.ru/7f42432a

44 DopMyIIEI COKPAIIEHHOTO YMHOKEHUSA bubnnorexa [JOK
PMY. pail ™ https://m.edsoo.ru/7f42464a

45 DopMyIIBI COKPAIIEHHOTO YMHOKEHUSI bubnmorexa LOK
PMY. pail ™ https://m.edsoo.ru/7f424c12

46 DopMyIBl COKPAIIEHHOTO0 YMHOKEHUS bubmorexa TIOK
PMY patl y https://m.edsoo.ru/7f424fd2

47 DopMyIIbl COKpPAILLIEHHOTO YMHOXEHUS bubmmorexa LIOK

https://m.edsoo.ru/7f4251d0



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0

48 PaznoxxeHne MHOrO4JICHOB Ha bubnunorexa LIOK
MHOKHUTEIHN https://m.edsoo.ru/7f423312
49 PaznoskeHre MHOTOYJICHOB Ha bubnuotexa [JOK
MHOKUTEIIN https://m.edsoo.ru/7f4237fe
50 Pasnoxenre MHOrOYJICHOB Ha bubnuorexa [JOK
MHOKUTEIIN https://m.edsoo.ru/7f4239de
51 Paznoxxenne MHOTO4YJICHOB Ha
MHOKHUTEIIH
59 KonTtponpsHast pabora no Teme
"AnreOpandecKkue BoIpakeHus"
53 YpaBHeHwue, paBuiia mpeoopazoBaHus
ypaBHEHUSI, PABHOCWJIBHOCTh YpaBHEHUM
JIuneliHOEe ypaBHEHHE C OAHOU
o4 MEPEMEHHOM, pellieHne JIMHEHHBIX
ypaBHEHUU
JIuneliHOEe ypaBHEHHE C OAHOU
55 MepEMEHHOM, pellIeHNe JTMHEUHBIX bubmorexa LOK
p L p https://m.edso00.ru/7f420482
ypaBHEHUU
JIuneliHOe ypaBHEHHE C OAHOU
56 NIEPEMEHHOM, pEeIlIeHNE JINHENHBIX
ypaBHEHUU
57 Pemenue 3aga4 ¢ moMoIipo ypaBHEHUH bubmorexa HOK
s HII0 ¥P https://m.edsoo.ru/7f42064e
58 Pemenue 3amayu ¢ moMoNIpI0 ypaBHEHUN bubmmorexa [JOK
a HIbIO YP https://m.edso00.ru/7f420806
59 Pemenue 3amayu ¢ moMoNIpI0 ypaBHEHUN but6mmoreka [IOK



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

https://m.edsoo.ru/7f4209a0

60 Pemenue 3a1a4 ¢ mOMOIIbI0 ypaBHEHU I bubmmorexa LIOK
A TR0 P https://m.edsoo.ru/7f420e6e
61 JIunelinoe ypaBHEHHE C IBYMS bubmmoreka [JOK
MePEMEHHBIMH H €T0 TpaduK https://m.edsoo.ru/7f427c32
JluneitHOe ypaBHEHHE C JBYMSI Bbu6motreka [IOK
62
MIEPEMEHHBIMH H €70 TpaduK https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMTHEMHBIX YPABHEHHI C bubnunoreka LIOK
63
JBYMSI IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YPaBHEHHH €
JBYMsI TIEpEMEHHBIMU
65 Cucrema 1ByX JTUHEINHBIX YPABHEHHUH €
JIBYMsI IEpEMEHHBIMU
66 Cucrema 1ByX JTUHENHBIX YPABHEHHUH C
JIBYMsI IEpEMEHHBIMU
67 Pemenue cucreM ypaBHEeHUM Bubnmorexa [IOK
P https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHEHUM bubmmorexa [JOK
P https://m.edsoo.ru/7f42865a
69 Pemenwne cuctem ypaBHEHUI bubmmorexa [JOK
P https://m.edsoo.ru/7f4287d6
70 Pemrenue cuctem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHUI
7 KonTtponbHas pabora o Teme bu6muoreka [JOK

"JIuHelHbIE ypaBHEHUS"

https://m.edsoo.ru/7f421044



https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044

bubnunorexa LIOK

3 Kooppuitnata ToKit Ha IPAMOIL https://m.edsoo.ru/7f41de76
bu6muoreka [IOK
74 HucoBbIe POMErKY KL https://m.edSO(I)l.ru/7f41dff2
75 YuciioBbIe TPOMEKYTKH
76 Paccrosiaue Mexty 1ByMst TOUKaMu
KOOPJAMHATHOH MpsIMOi
77 Paccrosiaue Mexy IByMst TOUKaMu
KOOPJIMHATHOMU IIPSMOM
78 [IpssMoyrosibHas cUCTEMa KOOPAMHAT Ha bu6nuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [TpsimoyronbHas cucTeMa KOOpAMHAT Ha bu6muoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpauKoB, 3a1laHHBIX bubnuoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1laHHBIX bubnuoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aTaHHBIX
bopmynamu
83 Yrenue rpauKkoB peabHbIX bubmuoreka [IOK
3aBHCHMOCTEN https://m.edsoo.ru/7f41ea24
84 Yrenue Fpa(bl:IKOB peabHbIX
3aBUCUMOCTEH
85 TomsiTue dyHKim bubmuoreka [IOK

https://m.edsoo.ru/7f41ef06



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06

86 I'padux pynkumm
. . but6mmoreka [JOK
87 Crolictsa QysKiumii https://m.edsoo.ru/7f41f078
. . bubnuorexa [IOK
88 CroiicTsa pynKimii https://m.edsoo.ru/7f41f1fe
. bu6mmoteka [IOK
89 Jluneiinas gynkumna https://m.edsoo.ru/7f427282
. bubmuorexa [JOK
%0 Juneiinas pymxuma https://m.edsoo.ru/7f427412
o1 [Toctpoenwne rpaduka TuHEHHON bubnmnoreka [HOK
byHKUIUM https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TUHEHHON
byHKIIIN
93 I'paduk pynkuuu y =|x|
94 I'paduk pynknmm y =[x|
KonrtponbHas pabora no reme
95 "Koopnunate! u rpaduku. Oynkoun" / bubmiorexa LTOK
P N P + YRR https://m.edso0o.ru/7f41f50a
Bcepoccuiickas mpoBepodHasi paboTa
96 Wrorosast koHTpOJIBbHASA paboTa / bubmuorexa [IOK
Bcepoccuiickas npoBepouHast paboTa https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
97 METOJIOB Kypca 7 kiacca, 00001eHne
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHITHHN H
but6mmoreka [IOK
98 METOJIOB Kypca 7 Kiacca, 00001eHne

3HAHUH

https://m.edsoo.ru/7f429f32



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
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[ToBTOpEeHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAaHUU

bubnunorexa LIOK
https://m.edsoo.ru/7f42a0e0

100

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUMI

101

[ToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUHI

bubmuorexa [JOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX OHATHHU U
METOJ/IOB Kypca 7 Kjacca, 000011eHue
3HaHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

7 KJIACC
Koxn
npose
psieMmo IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOEHHS OCHOBHOM
ro o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJib
TarTa
1 Yucna v BBIYMCIECHUS
n BeimonHATe, couyeTass yCTHbIE M IMCbMEHHBIE  IIPUEMBI,
' apu@meTnyecKre AeUCTBUS C pallMOHAIBHBIMU YHUCIAMU
HaxonuTe  3HaueHMs]  YHUCIIOBBIX  BBIP@XEHHUH, MPUMEHSTbH
1 pa3sHOOOpa3Hble CMOCOOBI M TNPUEMBI  BBIYMCICHHUS 3HAYCHUH
' JIpOOHBIX BBIpAXKEHU, copepKaluX OOBIKHOBEHHBIE U JIECITUUYHbIE
npodu
[Tepexoauts OT OAHOM (OpPMBI 3alMUCH YUCEN K JAPYroi
13 (mpeoOpa3oBbIBATh  JECATHUHYIO JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO 1pO0Bb)
14 CpaBHHMBATh U yNOPAAOYHUBATH PALIMOHAJIBHBIE YHACIA
1.5 OKpyrJaTh yncna
BBINOTHATE NPUKHUIKY M OLEHKY pe3yibTaTa BbIUUCICHHM, OIIEHKY
1.6 3HAQYECHUI YHCIOBBIX BBIPAKCHHUN. DBBINONHATE ACUCTBUA €O
CTENEHSIMH C HaTypaJIbHBIMU MOKa3aTeNsIMU
17 [TpuMeHATh NpPU3HAKM [EIMMOCTH, Pa3JIOKEHHE HA MHOKUTEIH
' HaTypaJIbHbIX YUCEIl
Pemate  IpakTUKO-OPHMEHTHPOBAHHBIE  3aJa4yd, CBA3aHHBIE C
1.8 OTHOLIEHMEM  BEJIWYMH,  IPONOPLUOHAIBHOCTHIO  BEJIMYUH,
IIPOLIEHTaMH, HMHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUSA 3anad C




y‘léTOM OrpaHquHHﬁ, CBA3aHHBIX CcO CBOMCTBaMH

paccMaTpuBaeMbIX 00BEKTOB

2 AnrebpanuecKue BHIPAKCHUS
21 Hcnonb30BaTh anreOpanyeckyl0 TEPMUHOJOTHIO W CHUMBOJIHKY,
' IPUMEHSATH €€ B IIPOLIeCCe OCBOSHMsI yUeOHOIro MaTepuana
55 HaxonuTte 3HaueHMs OyKBEHHBIX BBIPQOKEHUH MPH 3aJaHHbIX
' 3HAYCHUAX IEPEMEHHBIX
o3 BoinonHATe 1peoOpa3oBaHus LIEIOT0 BBIPAXKEHHUST B MHOTOYJIEH
' IPUBEJCHUEM MOJAO0OHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK
BBINONHATE YMHOXEHHE OJHOYICHA HA MHOTOWIEH M MHOIOYJICHA
2.4 Ha MHOTOYJIEH, TPUMEHATH (HOPMYJIBI KBaJIpaTa CyMMBI M KBaJpaTa
pa3HOCTH
OcCylecTBIATh  pa3lIoKEHUE MHOTOWIEHOB Ha MHOMUTEIH C
T MOMOIIBI0  BBIHECEHHS 32  CKOOKM  OOIIero  MHOXKHTEIS,
' IPYNIHAPOBKU CJAaraeMblX, NMPUMEHEHHUs (HOpMYJ COKpAIIEHHOTO
YMHOXEHHUS
[IpumeHsTh  TpeoOpa3oBaHUsS  MHOTOWIEHOB /ISl pELICHUS
2.6 pa3IMyYHBIX 3aJa4 W3 MaTeMaTHKH, CMEXKHBIX IIPEIMETOB, W3
peanbHON PAKTUKH
97 Hcrnonbs30BaTh CBOMCTBA CTENEHEN C HATYpaJbHBIMU IOKA3aTEISIMA
' JUIs IpeoOpa30BaHuUs BBIPAXKEHUN
3 YpaBHEHUS U HEpPAaBEHCTBA
Pemate nuHEHHBIE ypaBHEHMS C OJHOW IEPEMEHHOMN, IMPUMEHSA
3.1 IIpaBWJia MEPEX0Aa OT MCXOAHOIO YPaBHEHHS K PaBHOCHUIBHOMY
eMy. [IpoBepsTh, SBIAETCS TN YUCIIO KOPHEM YPAaBHEHMS
3. [TpumeHsTh rpaduueckue METOAbl NpPHU pEelIeHWH JHUHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupars mnpuMepsl Map YHCEN, SBISIOLMXCA pelIeHHEM
' JIMHENHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMA
Ctpouth B KOOPAMHATHOW TIJIOCKOCTH TpaduK JIMHEHHOTO
3.4 YpaBHEHHS C JBYMs TEPEMEHHBIMM; TOJNB3YSACh TpaduKOM,

MPUBOIUTH MPUMEPHI PELICHUS YPaBHEHUS




35 Pemiatb  cucTeMbl JBYX JIMHEHHBIX YpaBHEHUH C  JAByMs
' NEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu
CocraBisiTh M pellaTh JIMHEHHOE YpAaBHEHHE WIM CHCTEMY
3.6 JUHEWHBIX YpPaBHEHHUI MO YCIIOBHIO 33/Ja4yM, MHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y IIOJyYEHHBIN Pe3yabTaT
4 Koopaunats! u rpaduku. @yHkuun
N300paxarh Ha KOOPAMHATHON IPSIMOM TOUKH, COOTBETCTBYIOIIME
4.1 3aJJaHHBIM KOOpJAMHATaM, Jy4H, OTPE3KH, MHTEPBaJIbl, 3alHChIBATh
YHCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
42 OtmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJlaHHBIM
' KOOp/IMHaTaM
43 Ctpouts rpadguku muHeHHbIX QyHKIHH. CTpouTh rpaduk GyHKIIHH
' y = x|
OnuceiBaTh ¢ NOMOUIbIO (PYHKIIMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYNHAMU: CKOpPOCTb, BPEMs, PACCTOSHME, LIEHY, KOJIMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00bEM padbOThI
4.5 Haxonuth 3HaueHre GyHKIMU MO 3HAYEHHIO €€ apryMeHTa
[Tonumatps rpaduueckuii crmocod MNpeACTaBIEHUS U aHAIU3a
4.6 uH(pOpMallMK, U3BJIEKATb M HHTEPIPETUPOBATh HHPOPMAIUIO U3
rpauKOB peaTbHBIX MPOILIECCOB U 3aBUCUMOCTEM

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uwcna v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U JACCATUYHBIC, TIEPEXO] OT OJAHOU (HOPMBI
11 3anucH Jpobeit k apyroi. [Tonarue pannoHaIbHOTO YHCIa, 3aIKCh,
CpaBHEHHE, YIOPSAA0UYNBAHUE PAIIHOHAIBHBIX YHCET




ApI/I(bMeTI/ILIeCKI/Ie I[GﬁCTBHH C pallMOHAJIbHBIMHA YK CJIaMHU. Pemrenne

L2 3aJa4 U3 peaIbHOM MPAKTUKU Ha YacTH, Ha APOOH
Crenenp C  HaTypaJbHbBIM  IIOKa3aTeleM:  OIpEAEICHUE,
13 npeoOpa3oBaHue BBIPAKEHUH Ha OCHOBE OIPEICNICHUs, 3aluCh
OOJIBIINX YHCEel
[TponeHThl, 3amuch MPOLEHTOB B BHJIE ApoOM U ApoOM B BHIE
14 IIPOLEHTOB. TpH OCHOBHBIEC 3aJjauM Ha MPOLIEHTHI, PELICHUE 3a]a4
U3 peaJbHOM NPAKTUKH
15 [IpumeHeHune NMPU3HAKOB AEIMMOCTH, Pa3jIOXKEHUE HA MHOXKHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHble 3aBHCMMOCTH, B TOM 4HClIe MpsMas U oOparHas
' IIPOIOPLIOHATIBHOCTH
2 Anrebpanyeckue BEIpaKESHUs
21 [lepemeHHbIE, YUCIOBOE 3HAYECHHE BBIPAXKEHHUS C NEPEMEHHOM.
' JlonycTUMBIE 3HAUEHUS IEPEMEHHBIX
55 IIpencraBieHre 3aBUCUMOCTH MEXAYy BEIMYMHAMU B BHJE
' ¢dbopMmyiibl. Berancnenus no gpopmynam
23 IIpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUMN, TOXKJIECTBEHHO paBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTETIEHU C HATYPAJIbHBIM [T0Ka3aTeIeM
25 OnHowrtensl W MHorowienel. CrteneHr MHorowieHa. ClioxkeHue,
' BBIYUTAHUE, YMHOKEHUE MHOTOUJICHOB
@opMysbl COKpAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMBbl U KBaJapar
2.6 pasHocti.  Dopmyna  pa3HOCTH  KBajgpaToB.  PasmokeHue
MHOT'O4JIEHOB Ha MHOKUTENH
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpPEHb YypaBHEHHs, MpaBWwia MpeoOpa3oBaHUs
' YpaBHEHUSI, pABHOCUIIbLHOCTh YpaBHEHUM
3.9 JluHeitHOe ypaBHEHUE C OJIHOW MEPEMEHHOH, YHCIIO KOpHEU
' JIMHEWHOI'O YPAaBHEHUS, PELICHNUE JTUHEHHBIX YPAaBHEHUN
33 CocraBiieHne ypaBHEHUH 10 YCIOBHIO 3a7aui. PenieHre TeKCTOBBIX

3a7a4 C MOMOILbIO YPaBHCHUI




3.4 JluneiiHoe ypaBHEHHE C ABYMS [IEPEMEHHBIMU U €T0 rpaduk

Cucrema IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IE€PEMEHHBIMHU.
3.5 Pemenue cucrem ypaBHEHH crocoOOM MOJCTaHOBKHU. [Ipumepsl

PEIICHUA TEKCTOBBIX 3a1a4 C IOMOIBIO CUCTEM ypaBHeHPIfI

4 Koopaunatse! u rpaduku. @yHKIuN

4.1 Koopaunara Touku Ha ipsamMoit

45 UucnoBble MNPOMEXYTKU. PaccrosHue Mexay AByMsS TOYKaMU
' KOOPJAMHATHOU IIPSIMOM

43 [IpsimoyronbHas cucrema koopauHat, ocu OX m Oy. Abcuucca u
' OpAMHATa TOYKHU Ha KOOPAMHATHOM MJIOCKOCTH

44 [Ipumepsr rpadukoB, 3amaHHbiX (opmynamu. YUYrteHue rpadukon
' peanbHbIX 3aBUCUMOCTEN

4.5 [Tonstue pynkuuu. I'paduk dpynxnuu. CroiictBa GpyHKIMH

4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux pynkmn y = [X|

47 I'paduueckoe perieHue TMHEHHBIX YPABHEHUH U CUCTEM JIMHEHHBIX

YpaBHEHUU

MHNPOBEPAEMBIE HA OI'3 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon

nposep IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM

s1eMOro 0CBOEHHUS OCHOBHOII 00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O

TpeboBa o0u1ero oopazoBanusi Ha ocHoBe PI'OC

HUS
YMeHue ornepupoBaTh MOHSITHUSMU: MHOXECTBO, MOJMHOXECTBO,
onepanvi HaJl MHOXCECTBaAMH; YMCHUC OIICPHUPOBATH IMOHATHAMMU:

1 rpad, cBA3HBIN rpad, 1epeBo, LUK, TPUMEHATh UX MPH PELICHUN

3aJa4y; yYMEHHE WCIIOJIb30BaTh Trpauueckoe IMpeiCcTaBiIeHHe
MHOXCCTB JIsI OIMUCAHUS PCAIbHBIX MPOLICCCOB U SIBJIeHI/II\/JI, npu
pEeIlIeHUH 3aa4 U3 IPYTUX y4eOHbIX MPEIMETOB




VYmMmenue OIICpHUPOBATH IIOHATUAMH: OIIPCACICHHUE, aKCHUOMa,
TCOpCMaA, A0Ka3aTCJIbLCTBO; YMCHHC pacClo3HaBaTb HMCTHUHHBIC U
JIOKHBIC BBICKA3bIBAHUSA, IIPUBOAUTL IMPHUMCPbLI U KOHTPIIPHUMCPHEI,

CTPOUTL BBICKA3BIBAHUSA U OTPULIAHUA BBICKQ3bIBAaHU M

YMeHue onepupoBaTh MOHATUAMU: HATypaJIbHOE YHUCIIO, IPOCTOE U
COCTaBHOE 4YHUCIIO, JEIMMOCTb HATypaJbHBIX 4YHCEJ, INPU3HAKH
JeTMMOCTH, 1I€JI0€ YUCIIO, MOyJIb YUCIIa, OOBIKHOBEHHAs JpO0b U
JecaTU4Has JpoOb, CTaHAAPTHBIN BHJ 4YMCIA, PALMOHAIBHOE
YHCII0, WPPAIMOHAIBHOE YHWCIO, apu(METHUYECKUH KBaIpaTHBINA
KOPEHb; YMEHHUE BBIIOJIHATH JEHCTBUSA C YHCIAMH, CPAaBHUBATh U
YIOPAIOYMBATh YHCIIA, MPEICTABIATh 4YMCIIa HAa KOOPAMHATHOU
IPSIMOM, OKPYIJIATH YMCIIA; YMEHUE IENIaTh NPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCIEHUM

VYmenune OICprUpoOBaThH IIOHATUAMMU: CTCIICHb C O CJIbIM
nokasaresem, apupMETUICCKII KBaJpaTHBIH KOPEHb, MHOTOYJICH,
anreOpanveckass JpoOb, TOXIECTBO; 3HAKOMCTBO C KOpHEM
HATypaJIbHOM cTeneHu OOJbIle EIWHUIbI; YMEHHE BBIMOIHATDH
pacu€tel 10 ¢opmynaM, Npeodpa3zoBaHUS MLEIbIX, JIPOOHO-
paliOHaTIbHBIX  BBIPQKEHUW W BBIpAXEHHH C  KOPHSMH,
pa3joKeHWe MHOTOWICHA Ha MHOXUTEIHW, B TOM YHCIE C
UCIIONIb30BaHNEM (OPMYIT Pa3HOCTH KBAIPAaTOB U KBaJipaTa CyMMBI

U Pa3HOCTHU

YMeHne onepupoBaTh IOHATHSAMH: YHUCJIOBOE PaBEHCTBO,
yYpaBHEHUE C OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YMEHHME pellaTh JMHEHHbIE U
KBaJpaTHbIE ypaBHEHMs, IPOOHO-pallMOHAJIbHBIE YypaBHEHUS C
OJIHOW TIEPEMEHHOM, CHUCTEMBbl JBYX JMHEHHBIX YPaBHEHUH,
JMHEWHbIE HEPaBEHCTBA M MX CHCTEMBI, KBaJIpaTHbIE U JpOOHO-
panMoOHaIbHbBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW, B TOM YHCIIE
IIPU PELIECHUH 3a/1a4 U3 IPYTUX IPEIMETOB U IPAKTUUECKUX 3a/1a4;
YMEHHE HCIIONIb30BaTh KOOPAWHATHYIO NPAMYI0 U KOOPIMHATHYIO
TUIOCKOCTH JUIS M300paKeHUS PeIIeHUH ypaBHEHU, HEPABEHCTB U

CHCTEM

YMeHue omepupoBaTh MOHATHAMU: (YHKIHS, Tpaduk GyHKINH,




HyIH (DYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKU
BO3pacTaHus, yObIBaHMS, HauOOJbIIee M HaUMEHbIIEE 3HAYCHUS
GyHKIMW;  yMEHHE  ONECPUPOBATh  IMOHATUSAMH:  MpsMast
IPONOPIHUOHATBHOCT,  JIMHEHHas  (QYHKIUsS, KBaapaTH4HAs
byHKIMSI, oOpaTHas MPOMOPIIMOHATLHOCTE, Mapadoa, runepboa;
yYMEHHUE CTPOUTH rpaduku (PyHKIHHA, UCIOIB30BATH IpaduKU IS
OIIpEICIICHUs] CBOMCTB MPOIIECCOB U 3aBUCHMOCTEH, /ISl PEIICHUS
3a7a4d U3 APYrux y4eOHbIX IPEAMETOB U peabHON )KU3HU; YMEHUE

BbIpaXXaTb Q)OpMYJ'IaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue ~ onepupoBaTh  MOHATHAMU:  IOCJIEIOBATENbHOCTb,
apumernyeckas U TEOMETpUYECKas IPOTrPecCUU; YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIEI0BATEIbHOCTEH, (POPMYIIBI CyMMBbI
U OOlIero uwieHa IpU PEIICHHH 3a/ad, B TOM YHUCIE 3agad W3

APyrux y‘le6HHX npeaIMCTOB U peaanoﬁ KHN3HU

VYMeHue pemarb 3a7ayd  pa3HbIX TUIIOB (B TOM 4MCJIE Ha
MPOLEHTHI, JT0JIM M YacTH, JIBUKEHHUE, padoTy, LEeHy TOBApOB U
CTOMMOCTh TOKYIIOK M YCIYyTr, HaJOrd, 3ajauyd M3 o00jacTu
yIOpaBieHUS JUYHBIMH U CEMEWHbIMH (PUHAaHCAMU); yMEHHE
COCTABJIATh BBIPAXKCHUS, YPABHEHUs, HEPABCHCTBA U CUCTEMBI 110
YCIIOBUIO  3a/a4M, HCCIEN0BaTh IIOJIYYEHHOE pEIIEHUE U

OLICHUBAThb HpaBI[OHOI[O6HOCTL MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMHU: (GUTypa, TOUKa, OTPE3OK,
npsiMasi, Jiyd, JIOMaHas, YToJ, MHOTOYTOJIbHUK, TPEYyroJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJIbHUKH,
MPSIMOYTOJIBHBIN TPEYroJIbHUK, MeJraHa, OMCCEKTpHUca U BbICOTA
TPEYrojibHUKA, YETBIPEXYTOJbHUK, MapajjiesiorpaMM, pomo,
NpSIMOYTOJIBHUK,  KBajpaT, Tpamemusi; OKPYKHOCTb, KpYT,
KacaTeJbHast; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU (UTYypaMH;
YMEHHE peliaTh 3a7auu, B TOM YKCJe U3 MOBCEIHEBHOM KU3HU, HA
HaXOXJEHUE TEOMETPUYECKUX BEIMYMH C  IPUMEHEHHEM

M3Yy4YEHHBIX CBOUCTB puryp u haxToB

10

YMeHune onepupoBaTh MOHITHSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB;  NapajyIeIbHOCTh W MEPIEHIUKYISIPHOCTD

OPSIMBIX, YTOJI MEXAY MpsIMBbIMU, MHEPHEHAUKYJSAp, HaKIOHHAs,




npoekuus, nogodue Gpuryp, nogo0HbIe TPEYroIbHUKHA, CHMMETPHUS
OTHOCHUTEJIBHO TOUKH U MPSAMOM; yMEHUE paclio3HaBaTh PAaBEHCTBO,
CUMMETpUI0 W mojgobue  Quryp, mapamienbHOCTh |

NEPIEHIUKYIISIPHOCTD IIPSMBIX B OKPYKaIOLEM MUpE

11

YMeHue onepupoBaTh MOHATUSMHU: JJIMHA, PACCTOSIHUE, YIOJ
(BeMYMHA yIJIa, CHHYC U KOCUHYC yIJIa TPEYroJbHUKA), IUIOMIA/Ib;
YMEHHE OLEHHBATh pa3Mepbl MPEeIMETOB U OOBEKTOB B
OKpYXKarollleM MHpE; YMEHUE MPUMEHSTh (GOpMYIbl IEpUMETpa U
IUIOUIaId MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTHM WU IJIOLIAAU
Kpyra, oObemMa MpPSIMOYTOJBHOTO MapajieNienuiea; yMEHHE
IPUMEHSTh NPU3HAKU PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O
CyMMe yTJIOB TPEYroJIbHHKA, TeopeMy [Mudaropa,
TPUTOHOMETPUYECKUE COOTHOIIEHUS Uil BBIYMCICHUS JJIUH,

pacCTOAHUH, TJIOIIAACH

12

YMmenue wu3zobpaxarb ImIOCKue (GUIYppl U HX KOMOUHAIIHH,
IIPOCTPAHCTBEHHbIE (QUIYPHl OT PYKH, C MOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHHne OonepupoBaTh IOHATHAMH: IPAMOYTOJIbHAs CHUCTEMa
KOOPJMHAT, KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOpPAa HAa YHUCIO, CKAJSIPHOE IIPOU3BEICHHE
BEKTOpPOB; YMEHHE HCIIOIb30BATh BEKTOPBI M KOOPIMHATHI IS
IIPEACTABJICHNS JaHHBIX U PEIICHMS 3a]a4, B TOM YHCIIE U3 APYTUX

y‘-IC6HLIX NpeaMETOB U peam,Hoﬁ JKHN3HHU

14

YMeHue omnepupoBaTh MOHATUSMHU: CTOJOWKOBBIE U KPYTOBBIE
quarpamMmbl, TaONMIbI, cpeAaHee apudMeThyeckoe, MeJIuaHa,
HauOoJplllee W HAUMEHbIIee 3HAueHHs, pa3Max YHCIOBOIO
Habopa; yMeHHe W3BJIEKATD, UHTEPIPETUPOBATH u
npeoOpa3oBbIBaTh MH(OPMAIIHIO, MPEICTABIECHHYIO B Ta0IuIax U
Ha JuarpaMmax, OTpaXkalollyl0 CBOMCTBAa U XapaKTEPUCTUKH
pEaIbHBIX MPOLIECCOB U  SIBICHMUN; YMEHUE paclo3HaBaTh

HN3MCHYUBBIC BCIIMYHUHBI B OKPYKAKOIIEM MHUPEC

15

YMeHue onepupoBaTh MOHATUSIMH: CIydalHBIN OMBIT (CTydaliHBIN




AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIM HCXO.)
CIIy9aifHOTO OIIBITA, CIIy9allHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHUE HAXOJIUTh BEPOSTHOCTH CIYYalHBIX COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMH; YMEHHUE PElIaTh
3aJaud  METOJOM  OpraHM30BaHHOrOo  mepebopa W €
UCIIOJIb30BAaHMEM IIpaBWJIa YMHOXKEHUS; YMEHHUE OIICHHBAThH
BEPOSITHOCTH PEaJbHBIX COOBITUH W SIBICHHUW, MMOHHUMATh pOJIb
MPAKTUYECKH JTOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHH B
OKpYXKAalolleM MHPE M B JKU3HU; 3HAKOMCTBO C TIOHSTHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEN U

€TI0 pOJIbIO B MACCOBLIX ABJICHHAX

16

YMeHue BoIOMpPATh MOIXOASIINNA U3YUYEHHBIH METOJ ISl pelIeHUS
3a/1auu, MPUBOJUTH MPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEM
B TIPpUPOJIE M OKWU3HHM, paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTUKHd B HCKYCCTBE, ONMCHIBATH OT/CJIbHBIC BBIIAIOIINECS
pe3ynbTaThl, TOJYyYEHHBIE B XOJ€ pPAa3BUTHUS MaTeMaTHKU Kak
HAyKW, MPUBOJWTH MPUMEPHl MaTEMaTHYECKHX OTKPBITHH U WX

aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOﬁ HUCTOPUU




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OI'5 1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE U JECSITUYHBIE JpOOM, IMPOLEHThI, OECKOHEUHbIE
' MePUOIUYECKHIE IPOOH

13 PaunonaneHbie YHUCIIA. Apudmernueckue onepanuu c
. palMOHAIbHBIMU YHCIIAMU

14 HelictBurenbHple  4ucna.  ApudmeTudyeckue — omepalud ¢
. JEHCTBUTENIbHBIMU YU CIIaMU

15 [TpuOnm>kE€HHBIE BBIYUCIICHUS, NpaBWJa OKPYIJVIEHUS, NPUKUAKA U
. OLICHKA PE3yJIbTaTa BIYUCICHUI
2 AnrebGpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM  nokazatesneM. CTeneHb € palMOHAIBHBIM
. nokazaresneM. CBOWCTBa CTENEHU

2.3 MHorousnens!

2.4 Anrebpanueckas 1poob

”E ApudmeTnueckuii KopeHb HaTypajdbHOM creneHu. JledcTBus ¢
' apru(MeTHYECKUMH KOPHIMHU HATypalbHOM CTeNeHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 [lensle u  apoOHO-panMOHaNbHbIE  ypaBHeHus. CucreMbl U
- COBOKYIIHOCTH YpaBHEHHU

39 [lensie u  ApoOHO-panoOHalbHbIE HepaBeHcTBa. (CucreMbl U
- COBOKYITHOCTH HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBele NOCIE0BATEIBHOCTH




4.1 ITocnenoBaTeIbHOCTH, CLIOCOOBI 3aaHus ITOCIEI0BATEILHOCTEN
45 Apudmerndeckass W reoMmerpudueckas mporpeccuu. Dopmyna
. CJIO’KHBIX TPOLIEHTOB
5 OyHKIMU
Oynknus, crnocoObl 3ananus GyHkuun. ['paduk dyakumu. O6IacTh
OTIpeNieNIeHUs U MHOXKECTBO 3HadeHWd ¢(yHkmuu. Hymu ¢yHkmmu.
5.1. IIpomMexxyTku  3HAaKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH
byHku. MakcumMyMbl U MUHUMYMBbl (yHKuuud. Hawmbomnbiiee wu
HalMeHbllIee 3HaueHUe (PyHKIMH Ha IPOMEXYTKE
6 KoopauHaTsl Ha IpSAMOii U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyronbHuK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepeHue reoMeTpuyeckix BETMYUH
7.6 BekTopsl Ha mII0CKOCTH
8 BeposTHOCTh ¥ cTaTUCTHKA
8.1 OmnwucarenpHasi CTATUCTHKA
8.2 BepostHocTh
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



