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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCEIHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, ciocobe OTpa)KeHUsI MaTeMaTUYECKON HAyKOM SBJICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX ISl aJlafTallii B COBPEMEHHOM IHU(poBOM
obOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yrBepkaeHUA. OCBOCHHE Kypca alreOpbl 00eCIIeYnBaET pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHU WCIOJB3YIOT JEAyKTHBHBIE U
WHIYKTUBHBIC PaCCyKICHHs, 0000IICHNEe W KOHKPETH3aIMI0, a0CTparupoBaHue |
aHasmornto.  OOyueHue  anrebpe  mpeamnojaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITEJIbHOW  JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBISETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B ctpyktype mnporpammbl yueOHOro Kypca «Ainredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOCHCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xxome wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
INPUXOJUTCS JIOTHUECKH PacCyXAaTh, UCHOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHUYeCKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBJIAJACHUIO O0YyYaIOIIMMHUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThdeckoro s3bika. CopaepkaTreabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMHM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JabHEHIIET0 W3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHUS MOJIB30BAThCS ANTOPUTMAMHU, a
TaKXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JEUCTBUTEIBHOM 4YHCJIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (hOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUECHUE MAaTEMaTHUKU KaK
A3bIKa JJIA TOCTPOCHUS MAaTeMaTHYeCKUX MOJIeNel, OINUCaHUud MPOLECCOB U
ABJIGHUNA peanbHOro wmupa. B 3amaum oOyueHuss anreOpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOO0XOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYe€CKOMY TBOPYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIUCaHMUsSI U UCCJIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydeHne marepuana CrHocOOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpEeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna # BBIUKCICHUS», «AnreOpandeckue BbIpRXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3ydenne yueOHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 yaca (3 yaca B Hegento), B 8 kinacce — 102 yvaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npobeit k apyroi. I[loHsiTMe panuoOHAIBHOTO YHCIA, 3alUCh, CpPaBHEHUE,
yIOpSIOYMBAHUE  PAlMOHAIBHBIX 4Yuceld. Apudmeruueckue ACHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU Ha 4acTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJNeM: ONpelesieHue, MpeoOpa3oBaHUe
BBIPOKCHUH Ha OCHOBE OIPEJICNICHUs], 3alUCh O0IbITUX unces. [IporeHTsl, 3anuch
IPOIICHTOB B BHJIEC JAPOOU U JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 33/1a4ud HA
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4YuCle TpsMas ©  oOpaTHas
IPOMOPIMOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUS

IlepeMeHHbIE, YNCTOBOE 3HAYECHHUE BBIPAKEHUS C EpeMEHHOM. JlomycTumblie
3Ha4YECHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeoGpazoBanre OYKBEHHBIX BBIPAKESHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CTeneHb MHOTOWIeHa. C0KEHUE, BBIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyJibl COKpPaIEHHOTO YMHOXEHMS: KBaJaApaT
CyMMbl M KBagpaT pasHocTtu. Dopmyna pasHOCTH KBaapaToB. PaznmoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, MpaBWjia MNpeoOpa3OBaHUS ypaBHEHHS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEU JMHEWHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHHUI.

JIuneliHoe ypaBHEHHUE C JBYMsI MEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMsS IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUN
crocoOoM MoACTaHOBKH. [Ipumepsl perieHus TEKCTOBBIX 3aJad € MOMOIIBIO
CHCTEM YPABHEHUM.

DyHKUUHA



Koopaunara Toukn Ha npssmoil. UucinoBsle TpoMexXyTKu. PaccrosiHne mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHas cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa ¢pyHkuuid. Jluneitnas @yukuus, e€ rpadux. I'padux Gynkunn
y = [x|. I'paduyeckoe pelieHre JTUHEHHBIX ypaBHEHUH M CHUCTEM JIMHEWHBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCUICKON MaTeMaTHUECKOW IIKOJIbI, K HCIOJB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpEeACTaBICHUEM O MaTeMaTHYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW MpodecCHOHATbHOU
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETMYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKA, IPUPOJBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHUS LMBHJIM3ALUH,
OBJIAJICHUEM S3bIKOM MaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3/10pOBOro  oOpa3a JKM3HU  (310pPOBOE  NUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM /I pEelIeHHs 3aad
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIOMIMMCS YCJOBHSAM COUMAJIbHOW M NMPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEMH, IMJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAIIPEIMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHWUH MEXKIy MOHATHSIMH, (HOPMYITHPOBATH
ONpeNeNiecHUs]  MOHSTHM, YCTaHABIMBATH CYIIECTBEHHBIA  MPHU3HAK
KJ1Iaccu(puKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YacCTHbIE M OOIIueE,
YCIJIOBHBIE;



BBISIBISATh ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM I BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOYECHNUN 110 aHAJIOTUU;
pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (MPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOMPATh Hauboyiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIICI0BATEILCKUNA WHCTPYMEHT IO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITETTHO yCTaHABIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

IPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIAaHY HECIIOXHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HCCIEAOBaHME IO  yCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA,

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH M WHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJayd CXeMaMH, AuarpaMMaMiy, HWHOW Tpadukol u ux
KOMOWHAIIMSIMU,

OIICHWBATh HAAEKHOCTH WHOOPMAIIMN TIO KPHUTEPUAM, MPEIIOKCHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



BOCIIpUHMMATh ©  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JAaBaTh TMOSICHCHUS TIO
X0y peIICHUS 3a]1a4l, KOMMEHTHUPOBATh MMOTYYCHHBIA PE3YIbTAT;

B X0JI¢ 00CYXICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, PEIIaeMON 3a1a91, BHICKA3bIBATh HUJICH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS, COIMOCTABISITh CBOM CYXICHUS C CYXKICHUSIMH JIPYTUX
YYAaCTHUKOB JIHAJIOTa, OOHAPYXUBATh Pa3IMYUEe M CXOJCTBO TMO3WIUMN, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3ybTaThl  pEHICHUS  3a7a4d,  JKCICPHUMCHTA,
UCCIICIOBAHUS,  TPOEKTa,  CAMOCTOSTEIBHO  BBIOMpATh  (opmat
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH IIeJIb COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATH OPTraHU3aIHI0
COBMECTHOW paboThl, pacmpenensiTb BHUABI padoOT, OTOBapUBATHCA,
00CyXJ1aTh TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIFOIeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCykIeHHs, O0OMEeH
MHEHUSIMH, MO3TOBBIE INTYPMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboOThl M KOOPJIUHUPOBATH CBOM JIEUCTBHS C APYTHMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIHMPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIE YHHBeEpPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJICOPUTM PEUICHUs 3aJaud (WU €ro
9acTh), BBIOMpaATh CHOCOO peIICHHS ¢ Y4ETOM HMMEIOIMIUXCS PECypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CﬂMOKOHTpOﬂb, AMOIMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJs Mmpolecca U
pe3yJibTaTa pEelIeHUsI MATEMAaTHYECKOW 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa AECATEIBHOCTU MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH MPUYUHBI TOCTHKEHUS WIIA HEJOCTHKEHUS LETH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K xoHmy oOyuenuss B 7 kJjacce oOOyYarolUCS TMOJYYUT CJCAYIOIINE
MIpEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BbITOJIHATH, cOoYeTass YCTHbIE W IMHUCHbMEHHBIC MPHUEMBI, apU(PMETHYCCKUE
JEUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxomuTe 3HA4YCHHS YHCIIOBBIX BBIPAKCHHH, NMPUMEHATH Pa3HOOOpa3HBIC
CIOCOOBI ¥ MPUEMBI BBIYUCIICHHS 3HAYCHHH JTPOOHBIX BBIPAKECHUM, COJEpIKAIINX
OOBIKHOBEHHBIC U JICCITHYHBIC IPOOH.

[Tepexonuth OT OfHOM (OPMBI 3amucHU 4Yuces K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSOUYMBATH PAIlMOHAIILHBIC YUCIIA.

OKpyrasars yucia.

BhINONIHATS TPUKUAKY U OLEHKY pe3yJIbTaTa BEIYUCICHUHN, OIIEHKY 3HAYCHUI
YHUCJIOBBIX BBIpOKEHUU. BBIMOMHATE NEUCTBHS CO CTENEHSMU C HATypalbHBIMU
MOKa3aTeISIMU.

[IpumeHsAT,  TpU3HAKU  JEIUMOCTH,  pa3JIoKEHHE Ha  MHOXKHUTEIH
HATypaJbHBIX YHUCET.

PemaTe TpakTUKO-OpUEHTHPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYMH, MPOMOPIIMOHATBHOCTRIO BEIWYWH, MPOIECHTAMHU, HHTEPIPETUPOBATH
pE3yNbTAThl pelIeHUs 3a7a4 C YYETOM OrpaHUYCHHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJreOpanyeckue BbIpasKeHHsI

Hcnonp3oBaTh anreOpandecKyro TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHWsT OyKBEHHBIX BBIPAKCHHWA TPHU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHWS — IEIOTO0  BBIPAKEHUS B~ MHOTOYICH
MIPUBEACHUEM TIOJIOOHBIX CIIATa€MBIX, PACKPHITHEM CKOOOK.

BeImoNHATS yMHOXKEHHWE OJHOYJICHA Ha MHOTOYWIEH W MHOTO4YJIEHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBAJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OCyIecTBISATh PaA3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBEIHECEHUS 3a CKOOKM OOINEero MHOXXHWTENS, TPYNIHPOBKU  CIAracMbIX,
npuMeHeHUsT (HOPMYJT COKPAEHHOTO YMHOKCHHUS.



[IpumensaTh npeoOpa3oBaHKsl MHOTOWIECHOB ISl PEILICHUS PA3JIMYHBIX 3a7ad
13 MAaTEMATHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTHUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW € HATypalbHBIMU IIOKA3aTEIIMU IS
peoOpa3oBaHUs BhIPAKECHUI.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHsS IPAaBUIIA
Iepexoia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIIBHOMY emy. IIpoBepsTh, sBIseTCS
JIM YUCJIO KOPHEM YpPaBHEHMUSI.

[IpumeHsTh rpaduyeckre METObl PU PELICHNUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl TNap 4YHUCEN, SBIAIOMIMXCA pEIICHUEM JHHEHHOTro
YpaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO ypaBHEHHUS C
JIByMsI TEPEMEHHBIMHU, MOJB3YACh TpaUKOM, NPUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemiats cucteMsl AByX JIMHEMHBIX YPABHEHUN C JIBYMSI IEPEMEHHBIMH, B TOM
quciie rpaguuecKu.

CocTaBiAiTh M pelIaTh JHUHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUW MO YCIOBHUKO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4i MOJTYyYECHHBIA pE3yJIbTarT.

DOyHKUUMA

N3o0paxaTh Ha KOOPIAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33/ IaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKU MO 3aJaHHBIM KOOpAMHATaM,
cTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh Tpaduk GyHKINU Y = |X|.

OnuceiBaTh € NOMOUIbIO (YHKIMA M3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTS,
MIPOU3BOIUTEIHLHOCTH, BPeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue pyHKIMU [0 3HAUYECHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii cnoco0 MpeAcTaBieHUS W aHajdu3a HWH(OpMaluy,
U3BJIEKaTh U MHTEPIPETUPOBATH HH(YOPMALINIO U3 IPa(PHUKOB pPeaTbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
qyucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AJIreOpantecKue BLIpaKeHNIA 27 ! https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHH 1 HCPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopmunaret u rpaduicu. Gynxiin 24 ! https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropere 1 0bobmenne 6 ! https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 5 0



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 IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [loHsiTHE palMOHATIBHOTO YHCIIa 1
9 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YHCIIAMH
3 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YHCIIAMH
4 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIaMU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApubdmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
- CpaBHeHue, ynopsounBaHue 1
paloHaIbHBIX YUCEI
8 CpaBHeHue, yrnops1I0uuBaHue 1
paloHaIbHBIX YUCEI
9 CpaBHeHue, yrnops1I0uuBaHue 1
paloHaIbHBIX YUCEI
10 CreneHb ¢ HATYpaJbHBIM 1 bubnuoreka [JOK
MOKa3aTeyemM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK
MOKa3aTeyemM https://m.edsoo.ru/7f421382
12 Crenens ¢ HaTypalbHBIM 1 bubnuorexa [IOK



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

IIOKa3aTcJICM

https://m.edsoo.ru/7f42154e

Crenensp ¢ HaTypalIbHBIM

bubmuoreka [JOK

13 rmokasarejiemM https://m.edsoo.ru/7f4218be

14 Crenensp ¢ HaTypalbHBIM
IoKa3areyieM

15 Pemrenne oCHOBHBIX 3av)1aq Ha Jpoou,
MIPOIICHTHI U3 PEaTbHOM MPAKTHKU

16 Pemrenne oCHOBHBIX 3av)1aq Ha Jpoou,
MIPOIICHTHI U3 peaTbHOM MPAKTUKU

17 Pemrenrie oCHOBHBIX 3auz1aq Ha JIpoow,
MIPOIICHTHI U3 PEaTbHOU MPAKTHKU

18 Pemrenne oCHOBHBIX 3auz1aq Ha Japoow,
MIPOIICHTHI U3 PEaTbHOUN MPAKTHKU

19 [Ipu3Haku neMMMOCTH, Pa3I0KEHUS
Ha MHOXKUTEJIM HaTypaJbHBIX YUCEI

20 [Ipu3HaKu neMTMMOCTH, Pa3I0KECHUS
Ha MHOKUTEJIH HaTYpaJbHBIX YUCEI

21 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHas MPOIOPIMOHATBHOCTH

29 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOIOPIMOHATBHOCTH

23 Peanbnsbie 3aBucumocTtu. [Ipsamas u
oOpaTHast MPOMOPIMOHATBHOCTH

o Peanbnsbie 3aBucumocTtu. [Ipsamas u
oOpaTHast MPOMOPIIMOHATBHOCTH

o5 KonTponsHas paboTa no Teme
"PanmoHanpHbIe ynciia'

26 BykBeHHbIE BBIpaXKEHUS bubmorexa HOK

https://m.edsoo.ru/7f41feec



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

27 Dopmyibl

28 Dopmyisl

29 [Tepemennsbie. JlomycTrMbIe 3HAYCHUS
MIePEMEHHBIX
[IpeoOpazoBanrie OYKBEHHBIX

30 BLII)pamI::HHﬁ, paCKpZIIfH/Ie CKOOOK U BH6J.IHOTeKa HOK
HpUBETEHHE TIONOBHEIX ClIATAEMBIX https://m.edsoo.ru/7f41fafa
[IpeobpazoBanue OYKBEHHBIX

31 Bblzpax}::HHﬁ, paCKpZIKTI/Ie CKOOOK 1 BH6J.IHOTeKa oK
HpUBEIEHHe TOOBHEIX CTAraeMbiX https://m.edsoo.ru/7f41fd70
[IpeobpazoBanme OYKBEHHBIX

32 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEICHUE TTOI0OHBIX CITAraeMBbIX
[IpeobpazoBaHue OYKBEHHBIX

33 BBIPAKEHUH, PACKPBITHE CKOOOK U
MpUBEACHHE MOIOOHBIX CIaraeMbIX

34 CBolicTBa CTEMEHH C HATYypaJIbHBIM bubnuoreka [IOK
IoKa3aTreiemM https://m.edsoo.ru/7f421382

35 CBolicTBa CTEIEHH C HATYypaJIbHbIM bubnuoreka [JOK
IoKa3aTeiemM https://m.edsoo.ru/7f42154e

36 CBoJicTBa CTENEHU C HATYPaJIbHBIM bubnuoreka [IOK
rokKasaTeyiemM https://m.edsoo.ru/7f4218be

bubmuoreka [JOK
37 Muoroteret https:// m.edsoclf ru/7f42276e
bubnuoreka [JOK

38 Mrorodert https:// m.edSO(I)_.[ ru/7f422930

39 CrnoxeHue, BBIUYUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2

40 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnmoreka [JOK

MHOTOYJICHOB

https://m.edsoo.ru/7f422cc8



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

41 CnoxeHnue, BRBIUUTAaHUE, YMHOKEHHE bubmuoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKpAILIEHHOTO bubnuorexa [JOK
YMHOKECHUS https://m.edsoo.ru/7f42432a
44 DopMmyIbl COKpAILIEHHOTO bubnuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 DopMmybl COKpAIIEHHOTO bubnnorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
16 @opMyIBl COKpAIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKPAIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 PasnoxxeHne MHOrO4JICHOB Ha bubmuorexa [JOK
MHO>KHUTEIN https://m.edsoo.ru/7f423312
49 Pasnoxenne MHOrO4JICHOB Ha bubmuorexa [JOK
MHO>KHUTEIN https://m.edsoo.ru/7f4237fe
50 Pasnoxenne MHOro4€HOB Ha bubmuoreka [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOYJICHOB Ha
MHOKHTEIHN
59 KonTposbHas pabota no Teme
"Anrebpanyeckue BeIpaxeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIILHOCTh YpaBHEHUM
JInneliHOE ypaBHEHHUE C OJHOU
54 IIEPEMEHHOM, pelIeHNE TMHEUHBIX

ypaBHEHUH



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
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JIuHeitHOE ypaBHEHHUE C OJJTHOU

bubmuoreka [JOK

o HepeMeHH? 11, PETCHHC JHHCHHEIX https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeitHOE ypaBHEHUE C OJTHOM
56 MepEeMEHHOH, pelIeHNe TMHEHHBIX
YpaBHEHUU
57 Pemenne 3ama4 ¢ momMomipio bubmmoreka [{OK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenne 3ama4 ¢ momMompio bubmmoreka [IOK
YpaBHEHUU https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ IOMOIIBIO bu6moreka [IOK
YpaBHEHUU https://m.edso0.ru/7f4209a0
60 Pemenue 3a1a4 ¢ IOMOIIBIO bu6moreka [IOK
ypaBHEHU U https://m.edsoo.ru/7f420e6e
61 JIuHeitHOe ypaBHEHUE C IBYMS bubnuoreka [IOK
TIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427c32
62 JIuHeitHOE ypaBHEHUE C IBYMSI bubmuorexa [JOK
MepEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
CucreMa IByX JTMHEUHBIX YPaBHEHHI bubnuoreka [JOK
63
C IBYMS IIEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUN
C IBYMS IEPEMEHHBIMH
65 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUN
C IBYMS IEPEMEHHBIMH
66 Cucrema 1ByX JIMHENHBIX YpAaBHEHUN
C ABYMsI IEPEMEHHBIMU
67 Pemrenue cucrem ypaBHeHUI bubmiorexa LIOK
P https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEHMI bubmorexa HOK

https://m.edsoo.ru/7f42865a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
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bubmuoreka [JOK

69 Pemetiite cuctem ypaserii https://m.eds00.ru/7f4287d6
70 Pemenune cucrem ypaBHeHHN
71 Pewrenne cucrem ypaBHEHUI
7 KonTtposnsHas paboTa 1o teme bubmoreka [IOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Touku Ha MPsIMOi BH6J.IHOTeKa LOK
https://m.edsoo.ru/7f41de76
bubnuorexa [JOK
4 HucrioBbIe MPOMEIKYTKH https:// m.edSO(])_.[ ru/7f41dff2
75 UucnoBble MPOMEXYTKU
76 Paccrosinue Mf:)Kny JIBE’MH TOYKaMH
KOOPAMHATHOM MPSMOM
77 Paccrosinue Mf)KI[y I[BB’MH TOUYKaMHU
KOOpPJIMHATHOU NPSIMOM
78 [IpsimoyronpHasi cucTeMa KOOpJAMHAT bubnuoreka [IOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyroipHasi cucTeMa KOOpJAMHAT bubnuoreka [JOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaduKoB, 3aJaHHBIX bubnuoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpadmKoB, 3aJaHHBIX bubnunoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadguKoB, 3aJaHHBIX
bopmynamu
83 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpadukoB pearbHBIX

3aBUCUMOCTEN



https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
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
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96 Hroropas koHTpoJIbHAs padboTa / bubnunoreka [JOK
Bcepoccuiickas nmpoBepodHas padoTa https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHUE OCHOBHBIX MOHATUH U
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99 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NPoOBePsIEMOro y
0o0pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BeimoytHATE,  codyeTas  YCTHBIE W INHCBMEHHBIE  NPUEMBI,
' apru(MeTHIECKIE EHCTBUS C pAllHOHATLHBIMU YUCIIAMH
HaxomuTh  3HA4YCHWsS]  YHCIOBBIX  BBIPQXKCHHWH,  MPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIUHUCIICHHS 3HAUEHUN JAPOOHBIX
BBIPaKEHUH, cofepKalluX OObIKHOBEHHBIE U JECATUYHbIE APOOU
[lepexomuts oOT omHOM (GOpPMBI  3amUCH  YUCET K  JPyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHEYHYIO
JECATUIHYIO IPOOb)
1.4 CpaBHUBATh U YHOPSAIOUYMBATH PALIMOHAIIbHBIE YUCIIA
1.5 Oxpyriarh yucia
BbInoNHATE NPUKUIKY W OLEHKY pe3yibTaTa BBIYMCICHUH, OLIEHKY
1.6 3HAUEHUN YHCIOBBIX BBIpAXKEHUI. BBIMONMHATL JEHCTBUS €O
CTETEHSIMH C HATYPaJbHBIMH MTOKa3aTeNsIMU
17 [IpuMeHsITh NPU3HAKU JEIMMOCTH, PAa3JI0OKEHHE Ha MHOXHUTEIU
' HATypaJbHBIX YHCET
Pemare  mpakTHKO-OPUEHTUPOBAHHBIE  3aJayd, CBS3aHHBIE C
OTHOILIEHHEM BETTUYHH, MPOMOPLIUOHATEHOCTHIO BEJIMYNH,
1.8 IPOIEHTaMH, HWHTEPIPETHPOBATh pPE3yAbTaThl pEUIeHUS 3aJad ¢
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BHIpaXKEeHHS
21 Hcnonb3oBarh anreOpanvyeckyr0 TEPMHHOJOTHIO U  CHUMBOJIHKY,

NPpUMCHSTH e€ B nmponecce 0OCBOCHUA y‘lC6HOFO Marcpuraia




Haxomute 3HadyeHuss OyKBEHHBIX BBIPQKEHUH TP 3aJaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
23 BbimonsaTh mpeoOpa3oBaHUS IEJIOTO0 BBIPAKEHUS B MHOTOUIECH
' IPUBEIEHUEM NOJIOOHBIX CJIaraeéMbIX, PACKPHITUEM CKOOOK
BbInoHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
2.4 MHOTOYJIEH, NPUMEHATh (OPMYNIbI KBajapaTa CYMMbI M KBajpaTa
pa3HoOCTH
OcymiecTBIATh pa3oKeHNE MHOTOYJIEHOB HA MHOXKMTEIHU C TIOMOIIbIO
25 BBIHECEHHS 32 CKOOKHM OOILEro MHOXUTEIS, TPYIIUPOBKH CllaraéMbIX,
pUMEHEHUs! POPMYIT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTh npeoOpazoBaHUsI MHOTOUJIEHOB JUISl PELICHUS Pa3InYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
57 Hcnonp30BaTe CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEISIMU
' JUTsI TIpe0Opa30oBaHUs BRIPpAKEHUI
3 VYpaBHEHHs 1 HEPABCHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TI€PEMEHHOW, TPUMEHSS
3.1 MpaBUia Mepexoda OT UCXOJHOTO YpaBHEHHs] K PaBHOCHJIBHOMY €MY.
[IpoBepsATh, ABISETCS M YUCIO KOPHEM ypaBHEHUS
39 [IpumensaTs rpaduueckue METOIbl MPU  PEIICHUU JTHHEWHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToaOupats mpuMepsl ap Yucen, SABISIONINXCS pelIeHHeM JTMHEHHOTO
' yYpaBHEHUS C ABYMS IEPEMEHHBIMU
CTpouThb B KOOPJIMHATHOM TJIOCKOCTH IpadyK JIMHEHHOTO YPaBHEHHUS C
3.4 IBYMsI TIEPEMEHHBIMU; MOJB3YACh TpadUKOM, MPUBOJIUTH MPUMEPHI
pellieHus ypaBHEHUs
35 Pemath cuctembl BYX JIMHEWHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMU,
' B TOM 4YHCIIE TpapUUECKH
CocTaBiiTh U pemarh JUHENHOE ypaBHEHUE WM CUCTEMY JTMHEMHBIX
3.6 YPaBHEHUH M0 YCIOBUIO 3a/1a4M, HMHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJy4E€HHBIN Pe3ybTaT
4 Koopaunats! u rpapuku. OyHKIIMN
N300paxxaTh Ha KOOPIMHATHOM MNpPSAMOIl TOYKH, COOTBETCTBYIOIME
4.1 3alaHHBIM KOOpAMHATaM, JIydd, OTpPE3KH, HHTEpBajbl, 3alHCHIBATh

YU CJIOBBIC TIPOMCIKYTKH HA anre6panquK0M SA3BIKE




Ormeuarr B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKH IIO 3aJaHHBIM

4.2
KOOpJMHATam
43 Crpouts rpaduku nuHeHbIX QyHKIui. Ctpouts rpaduk GpyHkmun Yy
| =[x
OnuceiBaTh ¢ MOMOLIBIO (PYHKIUI H3BECTHBIE 3aBUCUMOCTU MEXKIY
4.4 BEIIMYMHAMHU: CKOPOCTb, BpPEMs, pACCTOSHHE, ILIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMs, 00BbEM pabOThI
4.5 Haxouts 3HaueHue (pyHKIMM 110 3HAYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii cmoco0 TNPEACTAaBIEHUS W aHAJIW3a
4.6 nHpopmaluy, U3BJIEKATb W HMHTEPIPETHPOBATh HHGMOpPMALUIO U3

rpauKOB peanbHbBIX MPOLIECCOB U 3aBUCUMOCTEN




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo] OT OJHOW (OpMBI 3alUCU
1.1 npobeit k npyroi. IloHsTHE panMOHAIBPHOrO 4YHCIA, 3alUCh, CPaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEN
19 Apudmernueckue AeUCTBUA C pallMOHAIBHBIMU YUCiIaMu. Penienue 3anad u3
' peaIbHOM MPAaKTUKKU HA YacTH, Ha IpOOH
13 Crenenp ¢ HaTypaJbHbIM [IOKa3aTeJeM: OIpeleleHne, npeodpazoBaHue
' BBIPaKEHUI Ha OCHOBE OMPE/eNICHNUs, 3aUCh OOJIBIINX YUCE
14 [IpoueHTsl, 3amuch NPOLEHTOB B BUAE APOOM M ApOOH B BHJE NPOLEHTOB.
' Tpu oCHOBHBIE 3a1a4M HA IPOLIEHTBI, PELICHHUE 3a1a4 U3 PEaIbHON IPAKTUKU
15 IIpumeHeHME  NPU3HAKOB — JEIMMOCTH, Pa3jOXEHHWE Ha  MHOXKHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTM, B TOM 4Hcle HpsMas U oOpaTHas
' IPONIOPLIMOHAIBHOCTH
2 AnreOpandeckue BhIpaXeHUs
21 [lepemenHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS C epeMeHHOU. JlomycTumele
. 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHue 3aBUCHUMOCTH MEXJIy BEJIMUYMHAMU B BUIE (QOPMYIIBL.
' Beraucnenus no popmynam
23 IIpeoOpa3oBanne  OyKBEHHBIX  BBIPD&KEHHH, TOXIECTBEHHO  paBHbIC
. BBIPAKEHUS
2.4 CBoJicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM
25 Opnounensl 1 MHorowneHsl. CreneHp MHorowieHa. ClokeHue, BBIYUTAHUE,
' YMHOKE€HUE MHOTOWJIEHOB
28 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' ®opMmyna pa3HOCTH KBaApaToB. Pa3ioxkeHre MHOTO4JIEHOB HA MHOKUTENH
3 YpaBHeHUS




VYpaBHeHHe, KOPEHb YypaBHEHUS, IpaBWia MpeoOpa3oBaHUS YpaBHEHHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM

3.2 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOTO
. YpaBHEHUS, PEIICHUE JINHEWHBIX YPABHEHUN

33 CocraBieHre ypaBHEHUH IO YCIIOBHUIO 33/a4yH. PelieHue TEKCTOBBIX 3a/1ay C
' IIOMOIIBIO YPABHEHUI

3.4 JIuHeliHOe ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK

Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJICTaHOBKH. [Ipumepbl pereHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU

4 Koopaunats! u rpapuku. OyHkinun

4.1 Koopaunara Toukn Ha npsMon

42 Hucnossle TPpOMEKYTKH. PaccTosiHue MexXay IByMsl TOUKAMH KOOPAMHATHOU
' psIMOM

43 [IpsimoyronwsHas cuctema koopauHaT, oc OX m Oy. AGciucca U opaAMHATA
' TOYKHM Ha KOOPJAMHATHOM IIOCKOCTH

a4 [Ipumepsr rpadukoB, 3agaHHbIX (Gopmynamu. UteHune rpadukoB peaqbHBIX
' 3aBUCUMOCTEN

4.5 [Tonsarue pynkuuu. I'paduk ¢pynkmuu. CBolicTBa GyHKITUI

4.6 Jluneiinas gynkuus, e€ rpaduk. ['paduk pynknuu y = [X|

A7 I'paduueckoe pemeHne JNIUHEHHBIX YpPaBHCHMM HW CHCTEM JIMHEHHBIX

ypaBHEHUH




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
onepaluy HaJ MHOXKECTBAMHM; YMEHHE OIIepUPOBaTh IOHATHSIMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE UCIO0JIb30BaTh IpapuuecKoe NMpeICTaBICHHE MHOXKECTB
JUISl OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUU 3a]1a4

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATHSMH: OMpPEAeTieHne, aKkCHOMa, TeopeMa,
JI0OKa3aTelIbCTBO, YMEHHUE paclo3HaBaTh WCTHHHBIE W  JIOXKHBIE
BBICKa3bIBAHUS, MPHUBOJUTH MPUMEPhl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpajJbHOE YHUCJIO, MPOCTOE U
COCTaBHOE YHCIIO, JEJIMMOCTh HATypalbHBIX YHCEN, MPU3HAKH
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOIYJlb 4ucia, OOBIKHOBEHHAs IpoOb U
necsiTuYHasi JpoOb, CTaHJAPTHBIN BUJ YMCIa, pallMOHAIBHOE YUCIIO,
UPpALMOHATILHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINIOJHATH JIEHCTBUS C  YWCIaMH, CpaBHUBAaTh U
yIOPSAOYMBATh 4YHCIA, TMPEACTABIATh 4YHCIAa Ha KOOPAMHATHOM
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTara BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHAMM: CTENEHb C LENBIM IOKa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHbIH KOPEHb, MHOTOWICH, ajaredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEeHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPAcUYEThl MO (Qopmynam,
npeoOpa3oBaHUs LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUH H
BBIPDAKEHUI C KOPHAMHM, PA3I0KEHHNE MHOTOUJIEHA HA MHOXKMTEIH, B
TOM YHCJIE€ C HCIHOJB30BaHMEM (OpPMYNT pa3HOCTH KBAJIpaToB U

KBaJpaTa CYMMBbI U pa3HOCTU

YMeHue ONCPpUPOBATH NNOHATUAMU: YUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHBbIE U KBaJpaTHbIC YPABHEHUS,
IpOOHO-PAIMOHANBHBIC YPABHEHHSI C OJHOW MEPEMEHHOH, CHCTEMBI
JBYX JIMHEHMHBIX YPaBHECHMI, JTUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUN 3a]a4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0O M KOOPJIMHATHYIO IJIOCKOCTb JJIsi M300pakKeHMsI pelIeHUI

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUA, TpaduK QyHKUINUU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHusi, YyOBIBaHWs, HAWOOJNbIIEE ¥ HAUMCHBIIEEC 3HAYCHUS
GbyHKINN; yMeHUe OTIEpUPOBATh TOHSITHSIMH: npsiMast
MPONOPIIHOHALHOCTh, JTMHEWHAs (YHKIUS, KBaJpaTU4Has (yHKIHUS,
oOpaTHasi NIPONOPLUUOHANBHOCTh, Mapaboia, rumnepbosia; yMeHHe
cTpouTh rpaduku GyHKINUN, UCTIOIB30BaTh TPA(UKH JIJIs1 OTIPEICTICHUS
CBOMWCTB TIPOIIECCOB M 3aBUCHMOCTEH, IJIS peIleHHs 3ajad U3 APYTuX
y4eOHBIX TIPEIMETOB W peajbHOM JKU3HH; YMEHHE BBIPAXaTh

(dhopMynaMu 3aBUCUMOCTH MEXYy BEIHUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSAMU: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TeOMETpUYECKass  MPOTPECCHM;  yMEHUE
UCIOJIb30BaTh CBOWCTBA MOCJENIOBATEIILHOCTEH, (POPMYJIbl CyMMBI U
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y‘IC6HLIX npeaAMETOB U peaanoﬁ KHN3HHU

YMeHue peuiaTh 3aa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha HPOLCHTHI,
JOJIM M 4YaCTH, ABHIKXCHHC, pa60Ty, IEHY TOBapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEMENHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTaBJIATH BbIpaKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI 110 YCJIIOBHIO 3aJa4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[[OHOI[O6HOCTI>

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (UTypa, TOUYKa, OTPE3OK, MpsMasd,
Jyd, IOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPAMOYIOJBHBIA TPEYroJbHUK,

MEIHaHa, 6I/ICCCKTpI/IC8. U BBICOTAa TPCYrOJIbHUKA, ‘-ICTBIpéXyFOJ'IBHI/IK,




napajienorpaMMm, poM0O, TPSAMOYTOJIbHUK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KpYI', KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3agadd, B TOM YHCIE U3 MOBCETHEBHOM
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEJIIMYMH C IPUMEHEHUEM

U3yYCHHBIX CBOMCTB GUTYp U (pakToB

10

YMeHue omnepupoBaTh IMOHSATHUSMHU: PaBEHCTBO (HUIYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaUICIbHOCTh M TMEPIECHIUKYISIPHOCTh MPSIMBIX,
YroJa MEXIy TMPSMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIIHUs,
nonaobue Guryp, moA0OHbIE TPEYTOJIbHUKH, CHMMETPUSI OTHOCUTEIHHO
TOYKHA U TPSIMOW; YMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh TPSIMBIX B

OKpYKaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YTOJ
(BenMuMHA yrjla, CHHyC W KOCHUHYC yIJIa TPEYTrOJbHHUKA), IJIOIA[b;
YMEHHE OLIEHUBATh Pa3MEpbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIbHOTO TMapaljieNienuIe1a; YMEHUE MPUMEHSATh HpPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJibHUKA,
teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOLICHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMIAICH

12

YMenune wu3zo0paxkarh IUIOCKME (UTYPBl M WX KOMOWHAIIMH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJICKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATH IIOHATHUSAMM IIpAMOYT'OJIbHAA CHUCTEMa
KOOpAHUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC MMPOU3BCACHUC BEKTOPOB,
YMCHHUE HCHOJIB30BATb BCKTOPBI U KOOPAWHATHI JISI MPECACTABIICHUS
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YmMmenue OIICpHUPOBATH TTOHATUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpaMMmel, Ta6J'II/II_[BI, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEIHaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha60pa;

YMCHHC HU3BJICKATBh, HHTCPIIPECTUPOBATDH n HpeO6pa3OBLIBaTL




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEIUYMHBI B

OKpY’KaloIlleM MUpe

15

YMeHune omnepupoBaTh MOHITHSAMHU: CIIyYalHBIA OMBIT (CIy4yalHbIN
9KCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy4ailHOTO OIbITa, CiIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTApPHBIMU COOBITHUSIMH; YMEHHME pELIaTh
3a/ladyd METOJIOM OPraHM30BAHHOTO Mepedopa M C HMCHOJIb30BAHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOSTHOCTU PEaTbHBIX
COOBITHI U SIBJICHM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHII B OKpY)XKaloIlleM MHpPE U B IKU3HU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ IJIsl PEIICHHS
3a/1aud, TPHUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HH, PACIIO3HABAThH MPOSBIICHHE 3aKOHOB MaTEMAaTHKH B
HWCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIUECS  PE3YyIbTaThI,
MOJIYYCHHBIC B XOJIC PAa3BUTHS MaTEeMaTUKU KaK HAyKH, TPHUBOIMTH
pUMEPbl MAaTEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTEYCCTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IIPOBEPAEMBIX HA OI'9

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MIPOLEHTHl, OECKOHEUYHBIE
' MepUOANIECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHYECKHE OIepalud C  paruoHATbHBIMU
' YUCIaMH

14 JelictBurenpHple uyncia. ApudmeTndeckue omepanud ¢ JAeHCTBUTEIHHBIMH
' YUCIIaMH

Le [IpubmmxEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3ynbTaTa BIYUCICHUN
2 AnreOpandeckue BhIpaXEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTemneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. JevictBus c
. apuMeTUYEeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

31 Lensle u apoOHO-panoHanbHble ypaBHEHHS. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUH

39 Hensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
. HEPaBEHCTB

3.3 Pemrenune TekcTOBBIX 33124

4 UucnoBbie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEN

4.2 Apudmernueckas W reomeTrpudeckas mnporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl U
MUHUMYMBl QyHKIMH. HanOompimee W HamMmeHbllee 3HaueHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr
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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCEIHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, ciocobe OTpa)KeHUsI MaTeMaTUYECKON HAyKOM SBJICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX ISl aJlafTallii B COBPEMEHHOM IHU(poBOM
obOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yrBepkaeHUA. OCBOCHHE Kypca alreOpbl 00eCIIeYnBaET pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHU WCIOJB3YIOT JEAyKTHBHBIE U
WHIYKTUBHBIC PaCCyKICHHs, 0000IICHNEe W KOHKPETH3aIMI0, a0CTparupoBaHue |
aHasmornto.  OOyueHue  anrebpe  mpeamnojaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITEJIbHOW  JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBISETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B ctpyktype mnporpammbl yueOHOro Kypca «Ainredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOCHCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xxome wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
INPUXOJUTCS JIOTHUECKH PacCyXAaTh, UCHOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHUYeCKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBJIAJACHUIO O0YyYaIOIIMMHUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThdeckoro s3bika. CopaepkaTreabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMHM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JabHEHIIET0 W3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHUS MOJIB30BAThCS ANTOPUTMAMHU, a
TaKXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JEUCTBUTEIBHOM 4YHCJIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (hOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUECHUE MAaTEMaTHUKU KaK
A3bIKa JJIA TOCTPOCHUS MAaTeMaTHYeCKUX MOJIeNel, OINUCaHUud MPOLECCOB U
ABJIGHUNA peanbHOro wmupa. B 3amaum oOyueHuss anreOpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOO0XOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYe€CKOMY TBOPYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIUCaHMUsSI U UCCJIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydeHne marepuana CrHocOOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpEeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna # BBIUKCICHUS», «AnreOpandeckue BbIpRXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3ydenne yueOHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 yaca (3 yaca B Hegento), B 8 kinacce — 102 yvaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

Yucia v BbIYMCICHUS

KBagpatuelii kopenb u3 uwucna. [loHsTue 00 HppanMOHAIBHOM 4YHUCIHE.
JlecaTuuHble MpUOIMKEHHS UppallMOHANbHBIX uncesl. CBoiicTBa apudMeTHUECKUX
KBaIPATHBIX KOPHEHW U UX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUM
Y BBIYMCJICHUSAIM. [[eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenpIM noKaszaTesneM u €€ ceorictBa. CTaHapTHas 3aIlKiCh YNCIA.

Anrebpanueckue BhIpakKeHUIAJIreOpandeckne BbIpaskeHUsl

KBanparnelii  TpEXuiieH, pas3jgoXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHO>KUTEJIH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
Crnoxenue, BbIYMTAHUE, YMHOXKEHUE, JeJeHHe aireOpanueckux JpooOeit.
PanronanbHbie BEIpXKEHUS U KX TTPeoOpa3oBaHUE.

VYpaBHEHUS U HEPAaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOIO ypPaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHATIbHBIE YPABHEHHUS.

I'paduueckas muTEprIpeTaus ypaBHEHUN C ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YpPaBHEHUN C JABYMS NEpPEMEHHBIMHU. [IpUmepbl pemeHuss CUCTEM
HEJIMHENUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocoOoM.

UucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEpPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHKINN PYHKIUA

[Torsitne Qynkmuu. OO6nacTh oOmpeAeNeHus W MHOXECTBO 3HAUYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux dbynkumn. YUrenune cpoiictB ¢yHkmum mo e€ rpaduxy. [lpumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX pPeaTbHbIC MPOIECCHI.

OYHKIHUM, OMHUCHIBAIONIME TMPSMYI0 M OOpaTHYKO MNPONOPUUOHAIbHbBIC
3aBUCHMOCTH, uX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pellIEeHUE YPAaBHEHHUM U CUCTEM YPABHCHUM.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJIEHUEM MHTEpPECAa K NPOLLIOMY W  HACTOSIIEMY POCCHMCKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHMCKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJACHHUIO STUYECKHUX MPOOIJIeM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIMpaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NNO3HAHMS:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
JESATENbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAUYMMOCTH JUIsl Pa3BUTHS LIMBUIIM3ALUU,
OBJIAJICHUEM S3bIKOM MaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT IOy Y Hsl:

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM [JIsi OKpYXalollled cpeabl, OCO3ZHAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESTENBHOCTh, B TOM YUCIIE
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynupoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bI 00 00BEKTaX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISTH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTHUYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHWUH MEXKIy MOHATHSIMH, (HOPMYITHPOBATH
OompeNesiecHUs]  MOHSTHH, YCTaHABIMBATH CYUIECTBEHHBIM  MpPU3HAK
KJ1Iaccu(puKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCOpPUHUMATH, (POPMYIUPOBATH M  MPEOOPA30BLIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YacCTHbIE M OOIIueE,
YCIJIOBHBIE;



BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM I BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (MPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PaKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOMPATh Hauboyiee NOAXOASIUNA C Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITETTHO yCTaHABIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHEHHE,

IPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIAaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W HW30BITOYHOCTh HHGOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W WHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3a7ayd CXeMaMH, AuarpaMMaMy, HWHOW Tpadukoil u ux
KOMOWHAIIMSIMU,

OIICHWBATh HAAEKHOCTH WH(OOPMAIIMU TIO0 KPUTEPHUSM, MPEIITOKCHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



BOCIIpUHMMATh # (HOPMYIUPOBATh CYXKICHHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
X0y peIICHUS 3a]1a4l, KOMMEHTHUPOBATh MMOTYYCHHBIA PE3YIbTAT;

B X0JIe 00CYXJICHHS 33a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK1aeMOi TEMBI,
pOoOJIEMBI, PEIIaeMON 3a1a91, BHICKA3bIBATh HUJICH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS, COIMOCTABISITE CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYAaCTHUKOB JIHAJIOTa, OOHAPYXUBATh Pa3IMYUEe M CXOJCTBO TMO3WIUMN, B
KOppeKTHOU (hopme hOpMyITUpOBaTh PA3HOTIIACHS, CBOM BO3PaKCHHUS,
NPEJICTaBIATh  pe3ybTaThl  pEHICHUS  3a7a4d,  JKCICPHUMCHTA,
UCCIICIOBAHUs,  TIPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYATbHONH pabOThI MpU PENICHUU YyYeOHBIX MAaTeMaTHYCCKHX
3ajad;

NPUHUMAThH IIeJIb COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATH OPTraHU3aIHI0
COBMECTHOW paboThl, pacmpenensiTb BHUABI padoOT, OTOBapUBATHCA,
00CyXJ1aTh TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIFOIeH;

y4acTBOBaTh B TPYMNoOBBIX (opmax paboTel (0OCykaeHUs, OOMEH
MHEHUSIMH, MO3TOBBIE INTYPMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboOThl U KOOPJIUHUPOBATH CBOM JIEUCTBHS C APYTMMH YJICHAMU KOMaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

PerynsiTuBHBIE YHHBeEpPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM PEIICHUs 3a1aud (WIH €ro
9acTh), BBIOMpaATh CHOCOO peIICHHS ¢ Y4ETOM HMMEIOIMIUXCS PECypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CﬂMOKOHTpOﬂb, AMOIMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pEelIeHUsI MATEMAaTHYECKOW 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4d, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH MPUYUHBI TOCTHKEHUS WIIA HEJOCTHKEHUS LETH,
HaxXOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 8 kiacce o0Oyd4aromuiics TMOJIYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavalbHBIE MPEICTABICHUS O MHOYKECTBE JICHCTBUTEIBHBIX
qyuces IJis1 CPAaBHEHUS, OKPYTJICHUS U BBIYUCICHUH, N300pakaTh NEUCTBUTEIbHbBIC
YyuCia TOYKAMU Ha KOOPAMHATHOU MPSIMOM.

[IpumensTy mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTH
KBa/IpaTHbIE KOPHH, MCMOJB3Yysl MPU HEOOXOIUMOCTH KAJIBKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COJIEPXKAIIUX KBAJpPATHBIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEM.

Hcnons30BaTh 3amucu OOJBIIMX W MAJIBIX YHUCENI C IMOMOIIBIO JIECATUYHBIX
npoOeii u creneHeit uucia 10.

AJire0panyvecKne BbIPasKeHH s

[IprMeHATh TMOHSTHE CTENEHW C IEJIbIM [OKa3aTesieM, BbIMOJHITh
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTENEHHU C IEJIBIM MTOKA3aTEIEM.

BbINONIHATE TOXKJIECTBEHHBIE MPeoOpa30BaHUs PALMOHANBHBIX BBIPAKEHUIM
Ha OCHOBE IpaBWJI ICUCTBUI HAJl MHOTOWICHAMH U aJIreOpandyecKUMu IpoOsMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIU.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN JJI PEIICHUS Pa3IMYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEaJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YPAaBHEHUS WU PalMOHAJbHBIE YpaBHEHWS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE HUCCIIENOBAHUSI YPABHEHUNW U CUCTEM ypPaBHECHUH, B
TOM YHUCJIE C IPUMEHEHNEM rpadUyeCcKuX MpeCcTaBiIeHU (yCTaHABINBATh, UMEET
JI1 ypaBHEHUE WM CUCTEMA YPABHEHUM PELICHHUS, €CIIM HMEET, TO CKOJBKO, U
npoyee).

[lepexoauTh OT cIOBECHOW (OPMYIHPOBKH 3aadul K €€ anreOpanveckoit
MOJIEJIA C IIOMOIIBK) COCTABJICHUS YPABHEHUS WIIM CHUCTEMBl YPaBHEHU,
MHTEPNPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33J1a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHAT, CBOWCTBA YHCIIOBBIX HEPABEHCTB [UJI CPABHEHUS, OLICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, J1aBaTh
rpaMyecKyl0 WUIIOCTPALIMI0 MHOXKECTBA PEUICHUN HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUHN



[lonumaTe ¥ UCHONIB30BaTh (DYHKIIMOHAJIBHBIE MOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHHMsI), ONPEACNATh 3HAUY€HHE (PYHKUHUHU MO 3HAYEHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutsb rpaduku 37aeMeHTapHbIX QYHKIUNA BUJA:

y =k/x, y=x2, y = x3,y = [x, y = VX, OIHCHIBATh CBOIICTBa YHCIOBOIL

dbyHkuu no e€ rpaduxy.



TEMATHUYECKOE IINTAHUPOBAHUE



8 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTeneHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeNeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIEH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUSI. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 DyHKuH. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
o Dynumn. Hucnosie pyniuun o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 2
OBTOpeHHE 1 0000mIeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8




IHOYPOYHOE IIVIAHUPOBAHHUE



8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Kontposbusbie | IlpakTnueckue A op
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 KBanpatHoiii kopeHb U3 ducia 1 bubnmorexa LOK
P p https://m.edsoo.ru/7f42d452
bubmmoreka [{OK
2 [Tonsatue 06 upparMOHAIIBHOM YHUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCET
4 JlecsiTuuHble MPUOTMKEHUS 1
WppalMOHAIbHBIX YHCET
5 JlelicTBUTEIbHBIC YHCTIA
CpaBHEHHE ACHUCTBUTENBHBIX YHCEI
CpaBHeHME ACHUCTBUTEIBHBIX YHCEI
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOPEHb
9 VYpaBHeHue Buja x> = a 1
CpoiicTBa apuPMETHUECKUX bubnunoreka [JOK
10 . 1
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apupMETHUECKUX 1 bubnunoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeoOpa3oBaHKe YUCIOBBIX
12 BBIPAKECHUH, COACpKAIINX 1 bubmmorexa [TOK
P > COEpa https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 IIpeobpazoBaHue YHUCIOBBIX 1 bubnuorexa [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAKECHUH, COAECPKAILINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[TpeoOpa3oBaHme YUCIOBBIX

bubmmoreka [{OK

14 BRIPACCITIH, CONCPIATIIX https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeobpazoBaHue YUCIOBBIX

15 BBIPAKEHUH, COAECPKAIINX bubnmorexa LOK

https://m.edso0.ru/7f42e262

KBaJpaTHBIE KOPHU

16 CrerneHs C 1eNbIM TToKa3aTesieM bubmorexa HOK

https://m.edsoo.ru/7f4354a4

CranapTHas 3anMch YHUCIA.
Pa3Mepsr 00BEKTOB OKPYkKAIOIIETO

17 Mupa (0T 3JIE€MEHTAPHBIX YaCTHI] JI0 bubnuorexa [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKaIOIIEeM MHUPE

18 CBoliCcTBa CTEIICHHU C IEIbIM bubmuorexa [JOK
IoKa3aTreiemM https://m.edsoo.ru/7f435648

19 CBoliCTBa CTEIICHHU C IEIbIM bubmuoreka [JOK
IoKa3aTresiemM https://m.edsoo.ru/7f435648

20 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
rokKasaTeyiemM https://m.edso0.ru/7f435648

21 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
MoKa3areynemM https://m.edso0.ru/7f43599a

29 CBolicTBa CTEMEHHU C MEJIbIM bubmuoreka [JOK
MoKa3areynemM https://m.edsoo.ru/7f435ed6

23 KBanpatsslil TpEéxuseH

24 KBanpaTHslii TpE€xuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
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https://m.edsoo.ru/7f435ed6

o5 Pa3znosxenue kBagpaTHOTO bubnmoreka [JOK
TPEXWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXUWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KonTponsHast paboTa o Temam
27 "KBanparubsie kopau. CteneHu. brbmmorexa LOK
Kpaparibiit Tpexnen” https://m.edsoo.ru/7f42ec80
bubnuoreka [JOK
28 Axrebpanieckas Apode https://m.edSO(])_.I ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BhIpaKEeHUS
JlomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOISIINX B
anreOpandecKre BhIPAKCHUS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpandecKoit 1poou https://m.edsoo.ru/7f4308e6
. bubmuoreka [JOK
32 Coxpauenne apobeit https:// m.edsoé.I ru/7f430a8a
. bubmuoreka [JOK
33 Coxpamierne 1podei https:// m.edsoc%.I ru/7f430f44
. bubnunoreka [JOK
34 Coxpawenne apobeit https:// m.edsoclf ru/7f430f44
35 CrnoxeHue, BBIUYUTAHUE, YMHOKEHHE bubmmoreka [JOK
U JIefieHne anredpandeckux apooeit https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnunoreka [JOK
U JIeJieHne anredpandeckux qpooeit https://m.edso0.ru/7f4315c0
37 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE bu6nmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
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U JieTieHue anredpandeckux apooei

https://m.edsoo.ru/7f4318c2

CHO)KCHI/IG, BbIYUTAHUC, YMHOXKXCHUC

bubmuoreka [JOK

38
U JeTieHue alredpandeckux apooei https://m.edsoo0.ru/7f431a20
[IpeoOpa3oBanme BEIpaKEHUH,
39 COJIepIKaIUX aNreOpandecKue bubmorexa LHOK
https://m.edsoo.ru/7f43259c
npobu
IIpeoOpazoBanue AXKCHUIA,
40 cop e >II<)a pl:xlzirelziminﬁef;; brbmmorexa [OK
AcpKatl P https://m.edsoo.ru/7f432736
npobu
[IpeobpazoBaHue BBIpAKEHUH,
41 coJiepXKaIiux aareopandeckue bubmmorexa [JOK
Aepatl P https://m.edsoo.ru/7f432736
Ipoou
42 KonTtponbHas padoTa o teme bubnuoreka [IOK
"Anrebpanyeckasi 1poos" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 Keanpartoe ypasiieie https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE bubmorexa HOK
o P https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE bubmorexa HOK
o P https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEW KBaIpaTHOTO bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEH KBaJIpaTHOTO bubnunoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f3f6
dopmyna KOpHEH KBaJIpaTHOTO bubnuorexa [IOK
48
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [IOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubmuoreka [JOK

>0 Teopena Buera https://m.eds00.ru/7f430076
51 Pewrenne ypaBHeHuUM, CBOIAIIMXCS K bubnuorexa [JOK
KBaJIpaTHBIM https://m.edsoo0.ru/7f43c542
52 Pewrenne ypaBHeHuUM, CBOAAIIMXCS K bubnuorexa [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme 1pobHO- bubnuorexa [JOK
palMoOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme 1pobHO- bubnnorexa [JOK
palMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Pemenyne TekCTOBBIX 3a1a4 C bu6moreka [IOK
55 .
MOMOIIbIO KBAJPATHBIX YPaBHEHUHN https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
MOMOIIBIO KBaJPATHBIX YPaBHEHUHN https://m.edsoo.ru/7f428f6
57 KonTtponbHas padoTa o Teme bubnuoreka [IOK
"KBanpartusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JIuHeitHoe ypaBHEHUE C IBYMS
58 MIePEeMEHHBIMHU, €ro rpaduk,
MIPUMEPHI pElIeHUs ypaBHEHUN B
LEBIX YUCIIaX
JluneitHOe ypaBHEHHE C ABYMS
59 MIePEeMEHHBIMHU, €ro Tpaduk,
MIPUMEPHI PEIICHUs ypaBHEHUN B
LEBIX YUCIIax
JInneliHOE ypaBHEHHUE C IBYMs
60 MePEeMEHHBIMH, €r0 TpaduK,

MPUMEpHI pellIeHUs] YpaBHECHHH B
LEJIBIX YhCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pewrenue cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

62

Pemrenne cucrem 1ByX JIMHEWHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

63

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH € JBYMsI IEPEMEHHBIMU

64

[Ipumepsl penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

65

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'paduaeckas naTEpIpETALIHS
YpaBHEHHUS C JBYMS [IEPEMEHHBIMU U
CHUCTEM JIMHEHWHBIX YPAaBHEHUU C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduaeckas maTEpIpETALIHS
yYpaBHEHUS C ABYMsI TIEPEMEHHBIMH U
CHUCTEM JIMHEHWHBIX YPAaBHEHUM C
JBYMSI TIEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenue TekCcTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

69

Perienune TeKCTOBBIX 3a/5a4 C
IIOMOIIBIO CUCTEM YPaBHEHUN

70

Pemenue TekcToOBBIX 3a1a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUI

71

HucnoBble HEPABEHCTBA U UX
CBOICTBa



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHCTBO ¢ 071HO TepeMeHHON
74 JIuHeiiHbIe HEPAaBEHCTBA C OJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmmoreka [{OK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pElICHUE
77 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJIHOW ITIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJHOM IEPEMEHHOM U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEUICHUE
N3obpaxenue pemeHus TMHEHHOTO
80 HEpaBEHCTBA U UX CUCTEM Ha bubmmorexa [OK
p g . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MpsAMOii
N3obpaxenue pemeHus JHHEHHOTO
81 HEpaBEHCTBA U UX CUCTEM Ha Bubmmorexa LIOK
p 5 . https://m.edsoo.ru/7f42c9e4
YHICIIOBOM MPSAMOii
KonTtponsHas pabota no temam
82 "HepasenctBa. Cucremsl
ypaBHeHuUi"
bu6mmoreka [JOK
83 [Tonstue KLU
Py https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeaeneHus © MHOKECTBO bubnmoreka [JOK

3Ha4eHU! QYHKIUH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

CrniocoOb1 3a1anust pyHKIMMA

86 I'padux GpyHKIIIN
87 CaoiicTBa (HyHKIIUH, X
otoOpakeHue Ha rpaduke
88 UrteHnne u mocTpoeHue rpadukoB
byHKIMNA
89 [Ipumepsl rpagukoB GyHKUINH,
OTPaXKAIOIIUX PEATBHBIE TIPOIIECCHI
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H
90 06YI;TIII{ IPOTIO H(fllianbﬂile o bubmorexa [TOK
PATHYIO HpOTIopH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 I'mnepbona
bu6mmoreka [IOK
92 Punepbona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
— 2
93 Tpaduic pymun y =x https://m.edsoo.ru/7f434572
OyHkMu y =x2, y=x3, y=Vx, y=
94 |x|}'71; :(bnzecxoey CI_HCHZIG ’ bubmorexa HOK
TP . p . https://m.edsoo0.ru/7f434d38
yYpaBHEHHUI U CHCTEM YpaBHCHHI
[ToBTOpEHUE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
95 0000111eHNE 3HAHUH / bubmorexa HOK
B B https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepovHas
pabota
Htoroas koHTpoJbHas pabdoTa /
96 Bcepoccuiickas npoBepoyHas bubmmorexa [TOK
P POBEp https://m.edsoo.ru/7f434eb4
pabota
97 IloBTOpEHNE OCHOBHBIX MOHATUH U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01enue 3HaHU|

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmmoreka [{OK

1
%8 METONOB KypeoB 7UH 8 wmaccos, https://m.edsoo.ru/7f43736¢c
000011IeHUE 3HAHUN
[ToBTOpEHNE OCHOBHBIX OHATUN U
99 METOJ0B KYpCOB 7 U 8 KIIaCCOB 1 Bubmiorexa [TOK
P . ’ https://m.edso0.ru/7f437510
00001IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX OHATUN U
100 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB 1 Bubmiorexa IIOK
P . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHATUN U
101 METOJIOB KYPCOB 7 M 8 KJ1acCoB 1 bubmorexa LIOK
HOB P . ’ https://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
102 METOJIOB KYPCOB 7 M 8 KJ1acCoB 1 bubmorexa LIOK
F1OB KYP . ’ https://m.edsoo.ru/7f437858
000011eHNE 3HAHUI
OBIIEE KOJJMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

8 KVIACC
Kona .
IIpoBepsiemble MpeAMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
MpoBEePsSIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJabTara
1 Yucna v BEIYHUCICHUS
Hcnons3oBarh HavaJbHbBIE MIPEJICTABIICHHUS o MHOKECTBE
11 JNCHUCTBUTEILHBIX YUCEN JIJII CPAaBHEHUS, OKPYTJICHUS W BBIYHCICHUM,
' n300paxkaTh JICHCTBUTEIIbHBIC 4YHCIIAa TOYKAMH Ha KOOPIMHATHOMN
NpAMOM
[IpuMensaTr TOHATHE  apU(METUYECKOTO  KBaapPaTHOTO  KOPHS,
12 HaxOJUTh KBaJIpaTHBIC KOPHH, WCHOJB3YS TIPH HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBIMOJIHATE IPeoOpa30BaHUs BBIPAKECHHH, COACPIKAITUX
KBaJIpaTHbIE KOPHH, UCTIOJIB3Ysl CBOMCTBA KOPHEH
13 Hcmonp30oBaThk 3amucd  OOJBIIMX M MAajbIX 4YHMCEI C IOMOIIBIO
' JECATUYHBIX ApoOeH u cTeneHed uncia 10
2 AnreOpandeckue BhIpaXKEHUS
[IpuMeHATh TOHATHE CTENEHW C LEJIbIM II0Ka3aTejeM, BBIOIHATh
2.1 npeoOpa3oBaHKs BBIPAKEHUH, COJEPXKAIIUX CTENEHH C IEIbIM
IIOKa3aTejieM
BBIMOMHATE  TOXJCCTBEHHBIE  NpeoOpa3oBaHUsS  pallMOHAIBHBIX
2.2 BBIDOKEHUI Ha OCHOBE MpaBUI JEHCTBUI HaJ MHOTOUYICHAMU U
anreOpandeckuMu ApoOsMu
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTENN
24 [IpumensaTh npeoOpa3oBaHUs BBHIPAKEHUH IS pPElICHUs PA3TUYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEeaTbHON MPAKTHKU
3 YpaBHEHHS 1 HEPaBEHCTBA
31 Pemare nuHeElHBIE, KBaJgpaTHbIE YpaBHEHHS W pallMOHAIbHBIC

YPaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI BYX YPABHEHUU C ABYMs




NCPpCMCHHBIMHA

3.2

[IpoBoguTe mHpOCTEMIINE MCCIECIOBAHKUS YPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM Trpaduyeckux
IpeJICTaBlIeHUN (yCcTaHABIMBaTh, UMEET JIM ypaBHEHUE WM CHUCTEMa

YPaBHEHUH pELLIEHUs], €CIIU UMEET, TO CKOJIbKO, U MPOYEE)

3.3

[lepexomute OT cnoBecHOW  (opmMyaupoBKM 3amauu K e€
anreOpanvyeckod MOJIEeNM C MOMOILIBIO COCTABJICHUS YPAaBHEHMS WM
CUCTEMBl YpaBHEHUM, WHTEPIPETUPOBaTH B  COOTBETCTBUU C

KOHTEKCTOM 33/1a4¥ MOJy4€HHBIN PE3YJIbTaT

3.4

[IpumeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH,
pelaTh JUHENHbIE HEPABEHCTBA ¢ OJHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  Tpa@UYECKyr0  WLIIOCTPAIMI0  MHOXKECTBA  pEIIeHUM

HCpPaBCHCTBA, CUCTEMBI HCPABCHCTB

OyHKIMU

4.1

[lonnMaTh W WCHONB30BaTh (YHKIHMOHAIBHBIC TOHSATUS W SI3BIK
(TepMHUHBI, CHMBOJIMYECKHE OOO3HAYCHUs), OMPEICIATh 3HAUYCHUE
(GYHKIMU TIO 3HAYCHHWIO apTyMEHTa, OMpPEIeIsiTh CBOWCTBA (YHKIHH

o e€ rpaduxy

4.2

CtpouTth rpaduiku JIeMEHTapHBIX PYHKIMI BUA:
y=k/x

k/x

, Y =X y = X% y = [X|, onHuCchIBaTh CBOWCTBA YHUCIOBOW (DYHKIMHU 1O €€
rpaduky




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
11 KBanpatuslii kopenb u3 uyucna. [loHstne 00 uWppalMOHAIBHOM YHCIIE.
' JlecaTUUHBIE TPUONMKESHUST UPPAMOHATIBHBIX YHCEIT
CpoiicTBa apu(MeTHUECKUX KBaJpaTHBIX KOpPHEM M HMX NpPUMEHEHHE K
1.2 MpeoOpa30BaHMUIO YMCIIOBBIX BBIPAXXEHUI U BHIYMCICHUSIM. [IefiCTBUTENbHBIE
qucna
1.3 CreneHsb C 1ebIM MoKaszaTesneM 1 €€ cBoiicTBa. CTaHaapTHas 3alKUCh YUCia
2 AnreOpandeckue BbIpaXEHUS
2.1 KBanpatublil TpéxusieH, pa3iaoKeHne KBapaTHOTO TPEXUWIEHA Ha MHOXKHUTEIU
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO airedpandeckoit 1poou
2.3 CrnoxeHue, BRIYUTaHNUE, YMHOKCHHE, JCJICHHE allreOpandecKux Apooei
2.4 PanvionanbHbBIE BRIpAKEHUSI U UX TIPE0Opa3oBaHue
3 YpaBHEeHHS 1 HEpaBEHCTBA
31 KBampatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHU, CBOASIINXCSA K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiime npoOHO-pallMOHANBHBIE YPaBHEHUS
I'padmyeckas unTeprpeTanysi ypaBHEHH ¢ IBYMSI IEPEMEHHBIMU U CHUCTEM
3.4 JUHEWHBIX YpaBHEHUI C ABYMs mepeMeHHbIMU. [Ipumepsl perieHus cucreM
HEJIMHEIHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMU
3.5 Pemienne TeKCTOBBIX 33aau alreOpandeckuM crocoOom
3.6 YucnoBble HEPaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TepeMEHHON
3.8 PaBHOCHIIBHOCTE HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHON IIEPEMEHHOU
3.10 CucreMbl TMHEIHBIX HEPABEHCTB C OJHON NIEPEMEHHON




4 OyHKIUU

[onsitue ¢ynkumu. OOnNacTp oONpeAeNeHUS W MHOXKECTBO 3HAYCHHN

1 ¢ynkuuu. CrocoObl 3aganus GyHKIUH

4.2 I'padux Gpynkun. Urenue cBoicTB GyHKINHU 1O €€ rpaduKy

4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI
OyHKIMHM, OMUCHIBAIOIIME TMPSAMYI0 W OOpaTHYl0 NPONOPIHOHAIBHBIC

44 3aBHUCUMOCTH, UX TpaduKu

4.5 @yHKIUHU Y =x7 Y = X’

4.6 Oynkumu y = Lx, y = |x]|

4.7 I'padmueckoe perieHre ypaBHEHUI U CUCTEM YpaBHEHUI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHSAMH: MHOXECTBO, IIOJIMHOYECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHE OIEPUPOBATh IOHATUSAMH:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh WX IMPU PELICHUU
3aJa4; yMEHHE UCIO0JIb30BaTh rpapUuecKoe NMpeICTaBICHHE MHOXKECTB
JUISl OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELIEHUU 3a]1a4

U3 IpYTUX y4eOHBIX MTPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OTNpEAeNieHne, akCHoMa, TeopemMa,
JI0OKa3aTeNbCTBO, YMEHHUE paclo3HaBaTh WCTHHHBIE W  JIOKHBIE
BBICKa3bIBAHUS, MPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUSAMU: HATYPaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypalbHBIX YHCET, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOJIYJlb 4ucia, OOBIKHOBEHHAs Ipo0b U
JecsiTuYHasi JpoOb, CTaHJAPTHBIM BUJ YMCIa, pallMOHAIBHOE YUCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHE BBIMIOJHATH JCHCTBUS C  UWCIAaMH, CpaBHUBaTh U
yIOPSAOYUBATh 4YHCIA, TMPEACTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKpYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTara BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHAMM: CTENEHb C LEJIBIM I10KAa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHbI KOpPEeHb, MHOTOWIEH, ajredpanyeckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOW CTENEeHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPAcUYEThl MO (Qopmynam,
npeoOpa3oBaHUs LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUN H
BBIPDAKEHUI C KOPHAMH, PA3JI0KEHHE MHOTOYJIEHA HA MHOXUTENH, B
TOM YHCIIE€ C HCIOJIb30BaHHUEM (OPMYNl pa3HOCTH KBaJpaToB H

KBaJpaTa CYMMBbI U pa3HOCTU

YMeHue ONCPpUPOBATH NOHATUAMU: YUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHBbIE U KBAJpaTHbIC ypaBHEHMS,
JIPOOHO-PAIMOHANBHEIE YPaBHEHHS C OJHOW TEPEMEHHOW, CHUCTEMBI
JBYX JIMHEHMHBIX YPaBHECHMI, JTUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUN 3a]a4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/ad; YMEHHME HCIIOJIb30BaTh KOOPAVHATHYIO
NpSAMYI0O M KOOPJAMHATHYIO IIJIOCKOCTh JJISi M300pakKeHMsl pelIeHuil

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUA, TpaduK QyHKUINUU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINN; yMeHHue OTIEPHPOBATH TOHSITHSIMH: npsiMast
MPONOPIIHOHALHOCTh, JTMHEWHAs (YHKIUS, KBaJpaTU4Has (yHKIHUS,
oOpaTHasi NIPONOPLUUOHANBHOCTh, Mapaboia, rumnepbosia; yMeHHe
cTpouTh rpaduku GyHKIIUN, UCTIOTB30BaTh TPadUKH 711 OTIPEICTICHUS
CBOMWCTB TIPOIIECCOB W 3aBUCHMOCTEH, JUIS PEHICHHs 3a1ad U3 APYTUX
y4eOHBIX TIPEIMETOB W peajbHOM JKU3HH; YMEHHE BBIPAXaTh

(dhopMynaMu 3aBUCUMOCTH MEXYy BEIHUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSAMU: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrpPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIEN0BATEIbHOCTEH, (HOPMYIBI CyMMBI U
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y‘IC6HLIX npeaAMETOB U peaanoﬁ KHN3HHU

YMeHue peuiaTh 3aa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha HPOLCHTHI,
JOJIM M 4YaCTH, ABHIKXCHHC, pa60Ty, LCHY TOBapOB MU CTOUMOCTb
ITOKYIIOK U YCJIYyI', HAJIOT'H, 3a1a4U U3 obmactu YIIpaBJICHUA JIMYHBIMU U
CEMENHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTaBJIATH BbIpaKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI 110 YCJIIOBHIO 3aJa4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUSAMH: (UTypa, TOUYKA, OTPE3OK, MpsiMasd,
Jyd, IOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPAMOYIOJBHBIA TPEYroJbHUK,

MEIHaHa, 6I/ICCCKTpI/IC8. U BBICOTAa TPCYrOJIbHUKA, quLIpéxyFOHBHI/IK,




napajiesiorpaMM, poMO, TPSMOYTOJIbHUK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KpYI', KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3agadd, B TOM YHCIE U3 MOBCETHEBHOM
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEJIIMYMH C IPUMEHEHUEM

U3yYCHHBIX CBOMCTB GUTYp U (pakToB

10

YMeHne omnepupoBaTh MOHATHSMHU: PABEHCTBO (UTyp, pPaBEHCTBO
TPEYroJIbHUKOB; MapaUICIbHOCTh M TMEPIECHIUKYISIPHOCTh MPSIMBIX,
YroJa MEXIy TMPSMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIIHUs,
nonooue Guryp, mogoOHbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIEHO
TOYKM U TPSIMOW; YMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh TPSIMBIX B

OKpYKaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YTOJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MeEpbI MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIbHOTO TMapaljieNienuIe1a; YMEHUE MPUMEHSATh HpPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOLICHUS  JIJIS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMIAICH

12

YMenune wu3zo0paxkarh IUIOCKME (UTYPBl M WX KOMOWHAIIMH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥  AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATH IIOHATHUSAMM IIpAMOYT'OJIbHAA CHUCTEMa
KOOpAHUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC MMPOU3BCACHUC BEKTOPOB,
YMCHHE HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId TPCACTABJICHUA
JAaHHBIX W PpPCHICHHA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘Ie6HLIX

MpeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YmMmenue OIICpHUPOBATH TTOHATUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpaMMmel, Ta6J'II/II_[BI, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEIHaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC MU3BJICKATD, HUHTCPIIPETUPOBATH u npeo 6p3.30BBIBaTB




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEIUYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4alHbBIN
9KCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy4ailHOTO OIbITa, CiIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAaHHOTO Iepedopa M € HUCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOSTHOCTU PEaTbHBIX
COOBITHI U SIBJICHM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHM B OKpYXKAaloIleM MHpPe U B IKHU3HH;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ IJIsl PEIICHHS
3a/1aud, TPHUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB MaTEMAaTUKHU B
HWCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIUECS  PE3YyIbTaThI,
MOJIYYCHHBIC B XOJIC PAa3BUTHS MaTEeMaTUKU KaK HAyKH, TPHUBOIMTH
pUMEPbl MAaTEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTEYCCTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenuMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MIPOLEHTHl, OECKOHEUYHBIE
' MEePUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHYECKHE OIepalud C  paruoHATbHBIMU
' YUCIaMH

14 JelictBurenpHple uyncia. ApudmeTndeckue omepanud ¢ JAeHCTBUTEIHHBIMH
' YUCIIaMH

Le [IpubmmxEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3ynbTaTa BIYUCICHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTemneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. JevictBus c
. apuMeTUYEeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

31 Lensle u apoOHO-panoHanbHble ypaBHEHHS. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHUI

39 Hensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
. HEPaBEHCTB

3.3 Pemrenune TekcTOBBIX 33124

4 UucnoBbie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEN

4.2 Apudmernueckas W reomeTrpudeckas mnporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl U
MUHUMYMBl QyHKIMH. HanOompimee W HamMmeHbllee 3HaueHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA
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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCEIHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, ciocobe OTpa)KeHUsI MaTeMaTUYECKON HAyKOM SBJICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX ISl aJlafTallii B COBPEMEHHOM IHU(poBOM
obOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yrBepkaeHUA. OCBOCHHE Kypca alreOpbl 00eCIIeYnBaET pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHU WCIOJB3YIOT JEAyKTHBHBIE U
WHIYKTUBHBIC PaCCyKICHHs, 0000IICHNEe W KOHKPETH3aIMI0, a0CTparupoBaHue |
aHasmornto.  OOyueHue  anrebpe  mpeamnojaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITEJIbHOW  JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBISETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B ctpyktype mnporpammbl yueOHOro Kypca «Ainredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOCHCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xxome wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
INPUXOJUTCS JIOTHUECKH PacCyXAaTh, UCHOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHUYeCKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBJIAJACHUIO O0YyYaIOIIMMHUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThdeckoro s3bika. CopaepkaTreabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMHM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JabHEHIIET0 W3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHUS MOJIB30BAThCS ANTOPUTMAMHU, a
TaKXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JEUCTBUTEIBHOM 4YHCJIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (hOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUECHUE MAaTEMaTHUKU KaK
A3bIKa JJIA TOCTPOCHUS MAaTeMaTHYeCKUX MOJIeNel, OINUCaHUud MPOLECCOB U
ABJIGHUNA peanbHOro wmupa. B 3amaum oOyueHuss anreOpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOO0XOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYe€CKOMY TBOPYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIUCaHMUsSI U UCCJIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydeHne marepuana CrHocOOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpEeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna # BBIUKCICHUS», «AnreOpandeckue BbIpRXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3ydenne yueOHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 yaca (3 yaca B Hegento), B 8 kinacce — 102 yvaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA

9 KUIIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JeCATUYHbIE ApoOu. MHOXKECTBO JEeUCTBUTEIBHBIX YUCEN, NEUCTBUTEIBHBIC YUCTa
KaKk OECKOHEYHBIC JeCSITUYHBbIE npoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXK1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEJ U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucen. [I[pukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JluneriHoe ypaBHEHHE. PenieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemennie npoOHO-panMoHaIbLHBIX ypaBHEHHU. PeleHne TEeKCTOBBIX 3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHUEe ¢ ABYyMsI NIEPEeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHHH C IByMsI IIEPEMEHHBIMU. Perienne cucrem JByX ypaBHEHHM,
OIHO M3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpoi cremeHu. [paduueckas
HMHTEPIPETALNS CUCTEMBI YPABHEHUN C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM mHepeMeHHOH. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'padrueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynknusa, e€ rpaduk m cBoiicTBa. [lapabGoma, kKoopauHATHI
BEPUIMHBI TapadoJibl, 0Cb CAMMETPHUH MapadoIbl.

Ipaduxu dynxumit: vy =kx, y=kx+b, y=k/x, y=x3, y=Vx, y = |X|, u ux
CBOMCTBA.

UucnoBele  1ocienoBaTeIbHOCTUYMCIOBbIE  MOCAEI0BATEJIbHOCTH U
MPOrpeccuu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccuu. dopmysnsl N-ro uneHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA 1POI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECAa K NPOLUIOMY W  HACTOSLIEMY POCCUHCKOM
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHMCKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJTHEHUIO 00S3aHHOCTEH Irpak/laHWHA U Pean3alii ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MAaTE€MAaTHYECKON HAIMpaBJIE€HHOCTH, OCO3HAHMUEM BaXKHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4dHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHUS LMBHJIM3ALUH,
OBJIAJICHUEM S3bIKOM MAaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECaX CBOETO
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOoOIeM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEU, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble DPEIICHUS W JNEeUCTBUS, (QOpMyIUpOBaTH M OICHMBATH PUCKU H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXAY TMOHATUIMH, (OPMYIHPOBATH
OompeNesiecHUs]  MOHSTHH, YCTaHABIMBATH CYUIECTBEHHBIM  MpPU3HAK
KJ1Iaccu(puKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30OBBIBATH  CYXKIACHUS:
yTBEpAUTEIbHBIE W OTpULATEIbHbIC, €AMHUYHBbIC, YACTHbIE M 00uIue,
YCIJIOBHBIE;



BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM I BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (MPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOMPATh Hauboyiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/IbCKNeE AeiCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITETTHO yCTaHABIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

IPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBIEHHOMY IUTaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOJIIOJICHUS, MCCIEAOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W HW30BITOYHOCTh WHGOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W WHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
pemraemMbie 3aJadd  CXeMaMu, JuarpaMMaM#, WHOW Tpadukoit u ux
KOMOWHAIIMSIMU,

OIICHWBATh HAAEKHOCTH WH(OOPMAIIMU TIO0 KPUTEPHUSM, MPEIITOKCHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



BOCIIpUHMMATh ©  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
X0y peIICHUS 3a]1a4l, KOMMEHTHUPOBATh MMOTYYCHHBIA PE3YIbTAT;

B X0JI¢ 00CYXICHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
pOoOJIEMBI, PEIIaeMON 3a1a91, BHICKA3bIBATh HUJICH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS, COIMOCTABISITE CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYAaCTHUKOB JIHAJIOTa, OOHAPYXUBATh Pa3IMYUEe M CXOJCTBO TMO3WIUMN, B
KOppeKTHOU (hopMme GOpMYITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEJICTaBIATh  pe3ybTaThl  pEHICHUS  3a7a4d,  JKCICPHUMCHTA,
UCCIICIOBAHUs,  TIPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJIHOW |
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH IIeJIb COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATH OPTraHU3aIHI0
COBMECTHOW paboThl, pacmpenensiTb BHUABI padoOT, OTOBapUBATHCA,
o0CyX1aTh TPOIECC U Pe3yJbTaT paboThl, 0000IIATh MHEHUS HECKOIbKUX
JIFOIeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCykIeHHs, O0OMEeH
MHEHUSIMH, MO3TOBBIE INTYPMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboOThl U KOOPJIUHUPOBATH CBOM JIEUCTBHS C APYTMMH YJICHAMU KOMaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUS.

PerynsiTuBHBIE YHHBeEpPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM PEIICHUs 3a1aud (WIH €ro
9acTh), BBIOMpaATh CHOCOO peIICHHS ¢ Y4ETOM HMMEIOIMIUXCS PECypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CﬂMOKOHTpOﬂb, AMOIMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pEelIeHUsI MATEMAaTHYECKOW 3a1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH MPUYUHBI TOCTHKEHUS WIIA HEJOCTHKEHUS eI,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenus B 9 kJjiacce OOyYaroImMiCS TMOJTYYUT CIECAYIOIIHE
MIpeAMETHBIE PE3YJIbTATHI:

Yucsia v BLIYUCTICHUS

CpaBHUBATH U YIIOPSAOUYMBATH PAllMOHATIBHBIC U UPPAIlMOHATBHBIC YHCIIA.

Boeimonusate apudmMeTndeckue JACHCTBUS €  PAIMOHAIBHBIMU  UYWCIAMU,
codeTrasi YCTHbIE M TMHCHBMEHHBIC TMPUEMBI, BBINOJHITh BBIYUCICHUS C
UPPALMOHATIBHBIMH YHUCIIAMH.

HaxonuTh 3HavyeHWs CTeMeHEH C I1EIbIMU T[OKa3aTelssMH U KOPHEH,
BBIYHCJISITh 3HAUCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJIsSITh  EWCTBUTEIBHBIE YHWCJA, BBIMOIHATh MTPUKHUIKY pe3yjIbTaTa
BBIYHCJICHUH, OIICHKY YMCJIOBBIX BBIPAKEHUIM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeVHBIE W KBaJpaTHbIE YpPABHEHUS, YPAaBHEHUS, CBOIAIIHMECS K
HUM, TIpOCTEHIIINe TPOOHO-PAIIMOHATFHBIE YPaBHEHUS.

Pemate cucteMbl IBYX JIMHEWHBIX YpPaBHEHUW C ABYMSI NEPEMEHHBIMU H
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHUHBIM.

Pemate TekcTOBBIE 3amayM aiareOpamveckuM CrmocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUH C JBYMS EPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIIINE UCCICTOBAHUS YPABHEHUM U CUCTEM YPABHEHHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpadUuyecKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHUCTEMa YPaBHEHUU pEIICHHs, €CId UMEET, TO CKOJbKO, U
npoyee).

PemaTte nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HU300pakaTh
pelIeHrne HEPaBEeHCTB Ha YHMCJIOBOW MpPsIMOM, 3alUCHIBATH PELICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPAaBEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)xaTh pELICHUE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOU MPSIMOM, 3aMKUChIBaTh PEIIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DyHKIUHN

Pacno3naBath (yHKIMM U3y4eHHBIX BUJIOB. [loka3biBaTh CXEeMaTHYECKU

pacrooKeHHe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIMH Buaa: Yy = KX, Y



=kx+b,y=k/x,y=ax2 + bx + ¢, y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATh CBOMCTBA () YHKLIHIA.

Crpoutb U M300pakaTb CXeMaTHYECKH I'pa@UKy KBaIpaTHUYHBIX (YHKLHUM,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBagpatnyHyro QyHKUMIO 110 (Gopmysie, TPUBOAUTH MPUMEPbI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QUZHKH, TEOMETPHUH.

YuciaoBble M0CJI€10BATEJIbHOCTH W MPOTrPeccuu

Pacno3naBaTh apudmeTHUEeCKyl0 M TE€OMETPUUYECKYI0 MpPOTPEeCcCUd MpH
pa3HbIX croco0ax 3aJaHusl.

BbINoNHATS  BBIYMCIIEHUS C  HUCHOJb30BaHMEM (OpPMYJT n-ro 4jeHa
apu(PpMETHIECKON U TeOMETPUUECKON MPOrpecCcHii, CyMMBbI IEPBBIX N YICHOB.

N300paxkath wieHbl MOCIEIOBATEIBLHOCTH TOYKAMU HA KOOPIAMHATHOM
IUIOCKOCTH.

Pematps 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIBLHOCTIMH, B TOM
qHClie 3a/1a4d U3 PeajbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYISATOpA, IU(POBBIX
TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE






9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM u@poBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (pp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
2 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.eds0.ru/7f419d08
bu6mmoreka [IOK
> DymKim 16 ! https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBsie MOCIIEI0BATEILHOCTH 15 1 https://m.edso.ru/7f419d08
- [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUH https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IIVIAHUPOBAHHUE



9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HWppalMOHAIIBHBIC YHCIIA, KOHEUHBIE U
OECKOHEYHBIE JIECATUYHBIC IpOOH

MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCEIT,
JICNCTBUTEIIHHBIC YHCIIa KaK
OCCKOHEYHBIE JIECATUYHBIC IPOOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MEXI1Y MHOKECTBOM JIEHCTBUTEIbHBIX
YKcesl 1 MHOXECTBOM TOUYEK
KOOPJIMHATHOM MPsIMOM

CpaBHEHHE ACHCTBUTEIBHBIX YHCEII,
apupMeTHYECKUE IEHCTBHUS C
IENCTBUTEIbHBIMU YUCIAMU

[TpubnmxkEHHOE 3HAUCHNE BETUYHHBI,
TOYHOCTH MPUOIIMKECHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipukuaka u oLleHKa pe3yJbTaTOB
BBIUMCIIEHUI

[Ipukuaka v oLieHKa pe3yabTaToB
BBIUMCIIEHUI

10

JInneiiHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOISAIIMXCS K JIMHEWHBIM

bu6mmorex [HOK
https://m.edsoo.ru/7t43bf66

11

JInneiiHoe ypaBHeHue. Pemenue



https://m.edsoo.ru/7f43bf66

YPaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM

KBagparHoe ypaBHenue. Pemenue

12 ypaBHEHUH, CBOISIIMXCS K Bubmmorexa HOK
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBanpatHoe ypaBHeHue. Pemenue
13 ypalj[}II)eHHﬁ cy}fom{mplxcs[ K bubmorexa [JOK
’ https://m.edso0.ru/7f43c542
KBaJpaTHBIM
14 bukBanpaTHbie ypaBHEHUs bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorera [JOK
https://m.edsoo.ru/7f43c3d0
[Ipumeps! perieHust ypaBHEHHI
16 TpeTbel U 4eTBEPTON cTeneHel
pa3noKeHueM Ha MHOYKHUTEIH
[Tpumepsl penieHns: ypaBHEHUM
17 TpeThel 1 4eTBEPTOMN CTEneHen
pa3noKeHueM Ha MHOYKHUTEIH
18 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paiMOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a7a4
anredpanvdeckuM MEeTOJI0M
21 Pemenne TekcTOBBIX 3a7a4
anreOpandeckuM MeTOI0M
29 Pemenue TekcToBBIX 3a1a4
anreOpandeckuM MeTOIOM
23 KonTponpHast paboTa o Teme
"YpaBHEHUSI ¢ OAHOM TEpEMEHHON"
24 VYpaBHEHME € JBYMs IEPEMEHHBIMU U bubnuorexa [IOK



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

ero rpaduk

https://m.edsoo.ru/7f43d0b4

25

VYpaBHEHHE € IBYMS IIEPEMEHHBIMU U
ero rpaduk

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema ByX JTMHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelieHue

27

Cucrema 1ByX JTUHEHHBIX YpaBHEHHUH
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue

28

Cucrema ByX JTUHEHHBIX YpaBHEHHUH
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue

29

Cucrema 1ByX JIMHEMHBIX YPaBHEHUI
C ABYMs IEPEMEHHBIMU U €€ pelIeHue

30

Pemrenne cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOE, a Ipyroe
— BTOPOU CTEMEHHU

bu6moreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cuctem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JMHEHHOE, a Ipyroe
— BTOPOU CTEMEHHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOE, a Ipyroe
— BTOpOM CTENEHU

33

Pemenue cucreM AByX ypaBHEHHIA,
OJIHO U3 KOTOPBIX JJMHEHHOE, a Ipyroe
— BTOpOM CTENEHU

34

I'padmueckas nnTEeprperanus
CHCTEMBI YpaBHEHUH C IByMs
IIEPEMEHHBIMU

35

Pemenne TekcTOBBIX 33124
anreOpandeckuM crocobom

36

Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM crocobom



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

KonTtponsHas pabota o Teme

37 n LAl
Cucrembl ypaBHEHU
38 Hucnossle HEPAaBEHCTBA U UX
CBOMCTBA
39 HucnoBsle HEPAaBEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuoreka [JOK
40 o
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OJTHON bubnnorexa [JOK
41 .
MEPEMEHHOM U UX PEIIeHUE https://m.edsoo.ru/7f43af08
JIuHeiitHbIe HEPaBEHCTBA C OJHOM bu6moreka [IOK
42 .
MEPEMEHHOM U UX PEIIeHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEHHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEIICHUE
44 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEIICHUE
45 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOU IEPEMEHHOM U UX PEIICHUE
16 KBanpaTHbie HEpaBEeHCTBA U UX bubnuoreka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBagparHbie HepaBeHCTBA U UX bubnunoreka [JOK
pelieHne https://m.edsoo.ru/7f43b21e
48 KBanpaTHbie HepaBeHCTBA U UX bubnunoreka [JOK
pelieHne https://m.edsoo.ru/7f43b5a2
49 KBagparHbie HepaBeHCTBA U UX
pelieHne
50 KBagparHbie HepaBeHCTBA U UX
pelieHne
51 I'paduueckast UHTEpIIpETALUS bubnuorexa [IOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

HCPABCHCTB U CUCTCM HCPABCHCTB C
ABYMA IICPEMCHHBIMU

https://m.edsoo.ru/7f43b098

I'paduueckast HHTEpIIpETAIIS

52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMU
53 KonTtponeHas pabota o Teme
"HepaBencrsa"
54 KBanparuunas ¢pyskuus, e€ rpaduk u bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 Ksanparuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 Ksanparuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabosa, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
1mapaboJIbl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapa6osa, KOOpIMHATHI BEPIITUHBI bubnuoreka [IOK
mapaboJIbl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapa6osia, KOOpIMHATHI BEPIITUHBI bubnuoreka [JOK
1mapaboJibl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f43alac
60 [Tapa6osia, KOOpIMHATHI BEPIITMHBI bubnuoreka [JOK
1mapaboJibl, 0Cb CHMMETPHUH MapadOoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboua, KOOpAMHATHI BEPUIMHBI bubnunoreka [JOK
1mapaboJibl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f43a526
62 [Tapaboua, KOOpAMHATHI BEPUIMHBI
napaboJibl, 0Ch CAMMETPHUH MapadoIbl
63 I'padpuxu Gynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'padpuxu Qynxumii: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduxu Qynxmmii: y = kx, y =kx +

65 b, y=k/x, y=x3, y=vx, y=[X|
I'paduxn Gynxmmii: y = kx, y =kx +

66
b, y=k/x, y=x3, y=vX, y=[X|
I'paduxn Qynxmmii: y = kx, y =kx +

67
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y = kx, y=kx +

68
b, y=k/x, y=x3, y=vX, y=[X|

69 KonTposabHas paboTa no teme bubnnorexa [JOK
"OyHrmn" https://m.edsoo.ru/7f43ab84

70 IlonsTtue uncmoBoit bu6moreka [IOK
MOCNIEIOBATEIILHOCTH https://m.edso0.ru/7f43e6¢c6
3

p | e Bion 10K
PEKYPP N PMY https://m.edsoo.ru/7f43ebda
dhopmyroit n-ro uieHa

79 Apubdmernueckas 1 TeOMETpUIECKas bubnuoreka [IOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e

73 ApubdmMernueckas 1 TeOMeTpUIECKas bubnuoreka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43f3b4
®opMmyIbl N-To YjaeHa
apuMETUYECKON U TEOMETPUUECKOMN bubnunoreka [JOK

74 .
MIPOrpeccuil, CyMMBbI IEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
DopMmyIbl N-To YjaeHa

75 apu(pMeTHYECKON U TreOMEeTPUIECKOM bubnuoreka [IOK
MPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJIEHOB
16)) -

OpMYJIBI N-TO qVJIeHa ) Bu6miorexa [IOK
76 apu(pMeTHYECKON U TeOMETPUUECKOMN

IIPOrpeccuii, CyMMBI IIEPBBIX N

https://m.edsoo.ru/7f43f0c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

YJICHOB

7

@opMyIIbI N-TO YICHA
apu(PMETHIECKON 1 TEOMETPHUIECKON
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJICHOB

bubmmorexa [{OK
https://m.edsoo.ru/7f43f72e

78

@opMyIIbI N-TO YICHA
apruMETUYECKON U TEOMETPUUECKON
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJIEHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenune 4wieHOB
apruMETUIECKON U TEOMETPUUECKON
MPOrpeccuil TOYKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH

80

N3obpaxenune 4wieHOB
apuMETUIECKON U TEOMETPUUECKON
MpOrpeccuil TOYKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH

81

JIMHENHBII U DKCIIOHEHIINAIbHBIN
pocTt

82

CnoxHbie IIPOLCHTEI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHbIe IIPOICHTHI

bubnuoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtponbHas padoTa o teme
"YucioBele IIOCIEa0BaTeILHOCTA "

bubmuoreka [JOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3allus 3HaHU. 3aInCh,
CpaBHEHHE, JICHUCTBHS C
JCWCTBUTEIILHBIMU YHCITAMH,
YHCII0BAas IpsSIMast



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpEHue, 0600IICHNE U
cucreMarusanus 3HaHul. [IponeHTsl,
OTHOIIEHHUS], TPONIOPLIUU

87

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEMaTU3alrs 3HaHHM.
Oxkpyrienue, MpuOIMKEHNUE, OIICHKA

88

[ToBTOpEeHue, 0600IICHNE U
cucTeMaru3anusa 3HaHu. Pemenne
TEKCTOBBIX 33]1a4 apu(PMETHIECKUM
CII0COOOM

bubmmoreka [{OK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenne
TEKCTOBBIX 33]1a4 apu(PMETHICCKUM
CII0CO00OM

bu6moreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
[IpeobOpazoBanue aredpanyecKux
BBIPXKCHUH, TOMTYCTUMbIC 3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHME, 060OIIEHNE 1
cucTeMaTH3aIHs 3HAHUM.
[IpeoOpazoBaHue anredpanyecKux
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEHue, 0600ImEeHNE U
crcTeMaTH3aIlHus 3HAHUM.
[IpeoOpa3oBaHue anreOpanvecKux
BBIPXKCHUH, TOMYCTUMbBIC 3HAUCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

94

[ToBTOpEHue, 0600IICHNE U
CUCTEeMaTU3alrs 3HaHH.
[IpeoOpazoBanme anredpandecKux
BBIPXKCHUH, TOTTYCTUMbIC 3HAYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpEHUe, 0600MIICHNE U
cucremaTusauus 3Hanuii. OyHKIuu:
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX

byHKIMNA

bubmmoreka [{OK
https://m.edsoo.ru/7f444c56

96

[ToBTOpEeHnue, 0600IICHNE U
cucremaTusanus 3Hanui. OyHKIuu:
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX

byHKINNA

bu6moreka [IOK
https://m.edsoo.ru/7f444144

97

[ToBTOpEeHuE, 0600IICHNE 1
cucrtemaTusanus 3HaHnui. OyHKiuu:
MMOCTPOCHUE, CBOMCTBA N3yUCHHBIX

byHKINHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHue, 0600IICHNE 1
cucrtemaTusanus 3HaHu. DyHkiuu:
MMOCTPOCHUE, CBOMCTBA U3yUCHHBIX

byHKIMHA

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHUE, 0600IICHNE 1
CcHUCTEMaTH3alMsl 3HAHWM.
I'paduueckoe penieHre ypaBHEHUH U
HUX CUCTEM

bubmuoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHUE, 0000IICHNE 1
CHUCTEMAaTH3alVsl 3HAaHUMH.
I'paduueckoe penieHre ypaBHEHUH U
UX CUCTEM

101

Htoropas KOHTPOJIbHAasA pa60Ta

102

O0001IeHUE U CUCTEMATU3 AU



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

‘ 3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

9 KJIACC
Kona .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
MPOBEPAEMOro "
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
11 CpaBHHMBaTh W YHNOPSAOYMBATH paAllMOHATIBHBIE W HUPPALMOHAIBHBIE
' qucia
BreimonasaTe apudmeTrdeckue AeHCTBUS C PAlMOHATBLHBIMU YHCIIAMH,
1.2 codeTasl YCTHbIE W TMTUCHMEHHBIC TMPUEMBI, BBITIOJHSATH BBIYUCIICHHS C
HPPAIMOHAIEHBIMU YHCIIAMH
13 HaxonuTe 3HaueHusi cTeneHeld ¢ UEeNbIMU TMOKa3aTeas MU M KOPHEH,
' BBIUYHCIISITH 3HAUEHU S YUCTIOBBIX BBIPAKEHUN
14 OKpyrisTh NIEUCTBUTENBHBIE YUCIIA, BHIMOJIHITh IPUKUAKY pe3yJbTaTa
' BBIYMCIICHUH, OLICHKY YMCIOBBIX BBIPOKECHUN
2 YpaBHEHUS 1 HEPABEHCTBA
”1 Pemiate  nuHEWHBIE W KBaJApaTHbIE YpPaBHEHHUSA, YpaBHEHMS,
' CBOJISIIITECS K HUM, ITPOCTEHIIINE TPOOHO-PAIIMOHATILHBIC YPAaBHEHUS
Pemiate cucreMsl IByX JUHEHHBIX YPAaBHEHHH C ABYMS IIEPEMEHHBIMU
2.2 U CUCTEMBbI JIBYX YPAaBHEHMI, B KOTOPBIX OJHO YPaBHEHHE HE SIBJIACTCS
JINHEHNHBIM
Pematps TekcToBBIE 3aAauu ainreOpandeckKuM CIOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHMS WM CHCTEMBI JIBYX YpPaBHEHHMH C JBYyMs
epEMEHHBIMU
[IpoBoauTe mpocCTEMIINE WCCIEIOBAHUS YpPAaBHEHHUH U CUCTEM
24 ypaBHEHUH, B TOM 4YHCJIE€ C TpPUMEHEHHEM TrpaduuecKkux
. MpeACTaBiIeHUN (HampuMep, yCTaHABIUBATh, UMEET JIU YpaBHEHUE WU
CHUCTEMa ypaBHEHUH PEIICHHUs, €CJIU UMEET, TO CKOJIBKO)
2.5 Pemrare  nuHEHHBIE  HEpPAaBEHCTBA, KBAJpAaTHbIE  HEPABEHCTBA,




M300paxaTh pEIICHHE HEPABEHCTB HAa YUCIIOBOM MPSMOU, 3aNMCHIBATH

peICHUEC C IIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMbl JIMHEHHBIX HCPABCHCTB, CHCTCMblI HCPABCHCTB,
BKJIIOYAOIIMUEC KBAaApPaTHOC HCEPABCHCTBO, I/1306pa)KaTI> peuicHue
CUCTCMbI HCPABCHCTB Ha YHCIIOBOM HpﬂMOﬁ, 3aIIMCbIBaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPH PELIEHUH PA3IIMYHBIX 33134

OyHKINU

3.1

Pacnio3naBate  ¢QyHKIMM ~ W3y4eHHBIX  BUJOB.  [loka3wiBaTh
CXEMaTHYECKHU PACMOJIOKEHUE HAa KOOPAUHATHOMN TUIOCKOCTH rpaduKoOB
byukuui Buga: y=kx, y=kx+b, y=Kk/X, y=ax?+bx+c, B 3aBUCHUMOCTH OT

3HauYeHUHN K03(PPUIIMEHTOB, ONUCHIBATh CBOMCTBA PYHKUINN

3.2

IToka3piBaTh CXEMaTHYECKH PACIOJIOKEHHE Ha KOOPAWMHATHOU
IJIOCKOCTH TpadukoB (GyHKIUH BuAa y = VX, y = |X| ¥ ONHUCHIBAThH

CBOMCTBA (PYHKITHI

3.3

Crpoutb u wu300pakarb CXeMaTH4eCKH TpaduKu KBaJPaTUUHBIX
(yHKIMHA, OMHUCHIBATH CBOWCTBA KBAAPAaTUYHBIX (GYHKIMA 1O HUX

rpadgukam

3.4

PacrioznaBath KBagpaTU4HYI (QYHKIHMIO 1O (QopMmyse, MPUBOIUTH
OpUMephl KBAaJPaTUYHBIX (PYHKIUNA M3 PEaTbHOM >KU3HHU, (DU3HKH,

TreoOMETpUn

Apudmernueckas U reOMeTpHUEcKas MPOrpeccuu

4.1

Pacrnio3naBath apI/I(I)MCTI/I‘{eCKYIO U IFCeOMCTPHUYICCKYIO IIPOrpeCCUU ITPpU

Pa3HbIX crocobax 3aJaHus

4.2

BbINONHATE BBIYMCIEHUS C HUCMOJIb30BaHUEM (GOpMYNI N-TO wieHa
apu(pMeTHYECKOW M reOMEeTpUYEeCKON MPOrpeccuid, CyMMbl MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTL YJICHBI MOCJICA0OBATCIBbHOCTH TOYKaMH Ha KOOp,ZLHHElTHOfI

IIJIOCKOCTH

4.4

Pemate 3aga4u, CBA3aHHBIC C YHMCJIOBBIMHU IIOCICIOBATCIIBHOCTAMM, B
TOM YHCIC 3aJadyud H3 peanLHoﬁ KU3HHU (C HUCIIOJIb30BAHNECM

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)




INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

9 KITIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BRIYKACICHUS
11 ParmonaneHple umcna, HWppalMOHATBHBIE YHCIA, KOHEYHbIE W OECKOHEUHbIE
' JeCATUYHBIE JPOOH
MHOXECTBO JCHCTBUTEIHHBIX YHCEIN, TEHCTBUTEILHBIC YHCIa KaKk OECKOHEUHBIC
1o JecsITUUHbIe Apoou. B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEX]Iy MHOKECTBOM
' JEUCTBUTEIBHBIX YHCET U KOOPAUHATHON MpsAMOM. CpaBHEHHE EHCTBUTEIBHBIX
qucen
1.3 ApubmMernueckne TeUCTBUS C JCHCTBUTEIHHBIMH YHCIaMHU
W3mepenus, npubimxeHus, oueHKU. Pa3zmepbl 00bEKTOB OKpPYXKaroOIIEro MUpa,
14 JUIMTENIBHOCTh IPOLECCOB B OKpyxarouieM wmupe. IlpubnmxéHHoe 3HaueHHE
' BEJIMYUHBI, TOYHOCTh NpuOImkeHus. Okpyrienue uucen. Ilpukuaka u oueHka
pe3yabTaTOB BBIYMCICHUI
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 VYpaBHEHHUsI C OJTHOM MEPEeMEHHON
2.2 Jluneitnoe ypaBHeHue. Perienue ypaBHEHUM, CBOJAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOISIIUXCS K KBaJJpaTHBIM
Y bukBanpatHoe ypaBHeHue. IIpumepbl pelleHuss ypaBHEHUH TpeTbed WU
. 4eTBEPTOM CTENEeHEN pas3oKEeHHUEM Ha MHOXKUTEIH
2.5 Pemienne n1poOGHO-pallMOHANBHBIX YpaBHEHUH
2.6 Cucremsbl ypaBHEHUN
2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMHU U €r0 Ipaduk
2.8 Pemienune cucrem IBYX TMHEWHBIX YpaBHEHUH ¢ ABYMs IEpEMEHHBIMU
29 Pemienue cucrem JByX ypaBHEHHUI, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe —
' BTOPOM CTEIIEHU
2.10 I'paduueckas MHTEpIIpEeTALIUs CUCTEMBl YpaBHEHHH ¢ ABYMSI IEpPEMEHHBIMU
211 Perienne TeKCTOBBIX 3a/au aJIreOpandeckuM crnocodom




212

Yucnossle HEpaBEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHEHBIX HEPABEHCTB C OJHON IEPEMEHHON

2.14 Pewrenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN

2.15 KBanpatHble HEpaBeHCTBa

216 I'padmyeckas wHTEpHpeTanysi HEPABCHCTB W CHCTEM HEPABEHCTB C JIBYMs
' TepeMEHHBIMU
3 OyHKIIUU

31 KBanpatuunas ¢ynkuus, e€ rpapuk u cpoiicrBa. Ilapabona, kKoopauHATHI
' BEPIIMHBI Tapa00JIbl, 0Cb CHMMETPUHU TTapadOIIbI

3.2 I'paduku pyrxiwmit y=kx, y=kx+b u ux coiictea

3.3 I'padukn dpyukumii y=K/X, y = x* u ux cBoiicTa

3.4 I'paduku QyHkuumii , u ux cBoicTBa
4 YucnoBsie MOCIEI0BATETLHOCTH

41 Ompenenenre U CrOCOOBI 3a/IaHUsI YUCIIOBBIX MOCTEAOBATEIIBHOCTEH. 3a/1aHne
' MOCJIE0BATEILHOCTH PEKYPPEHTHOM popmyIoit u popmysoii N-ro uieHa

42 Apubmernueckas mnporpeccus. Dopmynasl N-ro  uigeHa apuPMETHICCKOM
' MIPOrPECCUU, CYMMBI TMIEPBBIX N UJIEHOB

43 l'eomerpuueckas mnporpeccus. PopMmynsl N-ro  ujleHa TIE€OMETPUUYECKON
' MIPOrPECCUHU, CYMMBI MIEPBBIX N UJICHOB

44 N3o0paxenne WICHOB apu(PMETHYECKONH W TEOMETPUUYECKON MpOrpeccuit
' TOYKaMHU Ha KOOPJMHATHOM MIIOCKOCTHU. JIMHEHHBINA U KCIIOHEHIMATBHBINA POCT

4.5 Cl10kHbI€ POLEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Oonepaly HaJ MHOXECTBAMM; YMEHHE OIEpUPOBATh IOHATUSIMH:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE UCIO0JIb30BaTh IpapuuecKoe NMpeICTaBICHHE MHOXKECTB
JUISl OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUU 3a]1a4

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OTNpEAeNieHne, akKCHOMa, TeopemMa,
JI0OKa3aTelIbCTBO, YMEHHUE paclo3HaBaTh WCTHHHBIE W  JIOXKHBIE
BBICKa3bIBAHUS, MPHUBOJUTH MPUMEPhl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOIYJlb 4ucia, OOBIKHOBEHHAs IpoOb U
necsiTuYHasi JpoOb, CTaHJAPTHBIN BUJ YMCIa, pallMOHAIBHOE YUCIIO,
UPpALMOHATILHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINIOJHATH JEHCTBUS C  UWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TMPEACTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTara BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHAMM: CTENEHb C LENBIM IOKa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHbI KOpPEeHb, MHOTOWIEH, ajredpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEeHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPAcUYEThl MO (Qopmynam,
npeoOpa3oBaHUs LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUH H
BBIPAKEHUI C KOPHAMH, PA3JI0KEHHE MHOTOYJIEHA HA MHOXUTENH, B
TOM YHCIIE€ C HCIOJIb30BaHHMEM (OPMYNl Pa3HOCTH KBaJpaToB H

KBaJpaTa CYMMBbI U pa3HOCTU

YMeHue ONCPpUPOBATH NNOHATUAMU: YUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHBbIE U KBAJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHEIE YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JIMHEHMHBIX YPaBHECHMI, JTUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUN 3a]a4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0O M KOOPJIMHATHYIO IJIOCKOCTb JJIsi M300pakKeHMsI pelIeHUI

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUA, TpaduK QyHKUINUU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINN; yMeHUe OTIEpUPOBATh TOHSITHSIMH: npsiMast
MPONOPIIHOHALHOCTh, JTMHEWHAs (YHKIUS, KBaJpaTU4Has (yHKIHUS,
oOpaTHasi NIPONOPLUUOHANBHOCTh, Mapaboia, rumnepbosia; yMeHHe
cTpouTh rpaduku GyHKIIUN, UCTIOTB30BaTh TPadUKH 711 OTIPEICTICHUS
CBOMWCTB TNIPOIIECCOB W 3aBUCHMOCTEH, IS peIIeHHs 3a1ad U3 APYTuX
y4eOHBIX TIPEIMETOB W peajbHOM JKU3HH; YMEHHE BBIPAXaTh

(dhopMynaMu 3aBUCUMOCTH MEXYy BEIHUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSAMU: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrpPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BAaTEIbHOCTEH, (GOPMYIBl CYyMMBI H
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y‘IC6HLIX npeaAMETOB U peaanoﬁ KHN3HHU

YMeHue peuiaTh 3aa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha HPOLCHTHI,
JOJIM M 4YaCTH, ABHIKXCHHC, pa60Ty, LCHY TOBapOB MU CTOUMOCTb
ITOKYIIOK U YCJIYyI', HAJIOT'H, 3a1a4U U3 obnactu YIIpaBJICHUA JITUYHBIMU U
CEMENHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTaBJIATH BbIpaKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI 110 YCJIIOBHIO 3aJa4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (UTypa, TOUYKa, OTPE3OK, MpsMasd,
Jyd, IOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPAMOYIOJBHBIA TPEYroJbHUK,

MEIHaHa, 6I/ICCCKTpI/IC8. U BBICOTAa TPCYrOJIbHUKA, quLIpéxyFOHBHI/IK,




napajienorpaMMm, poM0O, TPSMOYTOJIBHUK, KBajJpaT, Tpameuus;
OKPY>KHOCTb, KpYI', KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3agadd, B TOM YHCIE U3 MOBCETHEBHOM
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEJIIMYMH C IPUMEHEHUEM

U3yYCHHBIX CBOMCTB GUTYp U (pakToB

10

YMeHue omnepupoBaTh IMOHSATHUSMHU: PaBEHCTBO (HUIYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaUICIbHOCTh M TMEPIECHIUKYISIPHOCTh MPSIMBIX,
YroJa MEXIy TMPSMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIIHUs,
nonooue Guryp, mogoOHbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIEHO
TOYKHA U TPSIMOW; YMEHHE pAaCIO3HABAaTh PaBEHCTBO, CUMMETPHIO U
nonobue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh TPSIMBIX B

OKpYKaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YTOJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIbHOTO TMapaljieNienuIe1a; YMEHUE MPUMEHSATh HpPU3HAKU
paBEHCTBA TPEYrOJHLHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHUKa,
teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOLICHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMIAICH

12

YMenune wu3zo0paxkarh IUIOCKME (UTYPBl M WX KOMOWHAIIMH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB ¥  AJIGKTPOHHBIX CPEJCTB IO TEKCTOBOMY  HIIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATH IIOHATHUSAMM IIpAMOYT'OJIbHAA CHUCTEMa
KOOpAHUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC MMPOU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIB30BATb BCKTOPbBI M KOOPAWHATHI AJId MPCACTABJICHHA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YmMmenue OIICpHUPOBATH TTOHATUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpaMMmel, Ta6J'II/II_[BI, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEIHaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC HU3BJICKATBh, HHTCPIIPECTUPOBATDH n HpeO6pa3OBLIBaTL




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEIUYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIA ONBIT (CIy4alHbIN
9KCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy4ailHOTO OIbITa, CiIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapPHBIMU COOBITHSIMH; YMEHHME pellaTh
3a/ladyd METOJIOM OPraHM30BAHHOTO Mepedopa M C HMCHOJIb30BAHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOSTHOCTU PEaTbHBIX
COOBITHI U SIBJICHM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHM B OKpYXKAaloIleM MHpPe U B IKHU3HH;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ IJIsl PEIICHHS
3a/1aud, TPHUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B
TIPUPOJIE U KU3HU, PACTIO3HABATh MPOSBICHUE 3aKOHOB MAaTeMaTHKU B
HWCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIUECS  PE3YyIbTaThI,
MOJIYYCHHBIC B XOJIC PAa3BUTHS MaTEeMaTUKU KaK HAyKH, TPHUBOIMTH
pUMEPbl MAaTEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTEYCCTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBIX HA OI'9

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MIPOLEHTHl, OECKOHEUYHBIE
' MEePUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHYECKHE OIepalud C  paruoHATbHBIMU
' YUCIaMH

14 JelictBurenpHple uyncia. ApudmeTndeckue omepanud ¢ JAeHCTBUTEIHHBIMH
' YUCIIaMH

Le [IpubmmxEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3ynbTaTa BIYUCICHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTemneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. JevictBus c
. apuMeTUYEeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

31 Lensle u apoOHO-panoHanbHble ypaBHEHHS. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUH

39 Hensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
. HEPaBEHCTB

3.3 Pemrenune TekcTOBBIX 33124

4 UucnoBbie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEN

4.2 Apudmernueckas W reomeTrpudeckas mnporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl U
MUHUMYMBl QyHKIMH. HanOompimee W HamMmeHbllee 3HaueHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIBI U1 YHEHUKA

1. Maremaruka. Anredpa.9 kimacc: 6a3oBbiid ypoBeHb: yaeOHuk / FO.H. Makapsrues, H.T'.
Munmiok, K.. Hemkos, C.b. CyBopoBa. Mocksa : I[Ipocsemienue, 2025r.

2. YMK «Maremaruka. Anredpa. 9 ximaccy

METOANMYECKHWE MATEPUAJIbI AJIS YUUTEJA
Mep3znsak A.I'. MaremaTuka: nporpammsl: 5-9 knacest / A.I'. Mepansk, B.b. [lononckuii, M.C.
SAxup, E.B. byuiko. — 2 u3n., nopab. — M.: [Ipocseuienue, 2020r.

bynko E.B. Anre6pa: 9 xiacc: metonuueckoe nocooue / E.B. Byiko, A.I'. Mep3isixk, B.b.
[Tononckuit, M.C. Sxup. — M.: Ilpocsemenne, 2021r.

®apkoB A.B. Maremarnueckue onumnuaabl B mkose : 5-11 kmacesl. M.: Aitpuc-Ilpecc.

Oummknoneans misa aerei. T.11 : Marematnka. — M.: ABaHTa+.

Tynpuunckas E.E., Mopnkosua A.I'. Anrebpa. 7-9 knaccel. TecTbl 11 ydamuxcst
obmeooOpazoBatenbHbIX yupexaeHuii. ®I'OC — 10-e uzg., crep. — M.: Muemo3suna, 2013. — 119
c.

Mepsnsik A.I'. Anrebpa: 9 kinacc: PaGogas Tetpams Nel mist ygammxcst 001meo0pa3oBaTeabHbIX
yupexaenuit / A.I'. Mepansik, B.b. [Tononckwuii, M.C. SAxkup. — M. : [Ipocsemenue, 2022. — 80
C.: W

Mepsnsik A.I'. Anrebpa: 9 kinace: PaGogas Tetpams Ne2 mist ygammxcst 001eo0pa3oBaTeaIbHbIX
yupexaenuit / A.I'. Mepainsk, B.b. [Tononckuit, M.C. Sxup. — M. : IIpocsemnienue, 2022 — 80c.
;WL
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HOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi kak OJWH W3 OCHOBHBIX PAa3/JEiOB UIKOJbHOW MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYeHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPACTCS Ha  JOTHMYECKYIO,
J0KA3aTeNIbHYI0 JIMHUIO. LIEeHHOCTh M3y4eHUsI T€OMETPUU HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0OKA3aTeNIbHBIE PACCYXAECHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
pacCykJIeHusi «OT TPOTUBHOIO», OTJIMYATh CBOWCTBA OT MPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

Bropoii 1enpi0 u3ydeHuss TeOMETPUHM SABJSETCS HCMOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpPU PEIICHUU KAaK MaTeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peasbHOW Jku3HU. OOydaromuiicss JOJDKEH HayYUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OmHcaTh CIIOBAMHU JaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TIIOIIAbh 36MEIBHOTO Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JITTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyeMble pa3Mephbl rapaxka sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemeHuun 3amay MPaKTUUYECKOTO XapakTepa OOYyYarOMIMICS YUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMU
npeIMeTaMi, MOTHBUPOBATH MCIIOIB30BATh OMPEIEICHUS TeOMETPHUIECKUX (puryp
U TIOHATHM, JEMOHCTPUPOBATh MPUMEHEHUE TOJYUYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBSI3M Haumbojee SAPKO BHAHBL B Temax «BekTopsiy,
«Tpuronomerpuueckue cooTHOWEHUs», «Meroxg koopauHary U «Teopema
[Tudaropar.

YueOnniii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIHE OCHOBHBIC Ppa3iciibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOWCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 kacce
— 68 yacoB (2 yaca B Hefento), B 8 kiacce — 68 yacoB (2 yaca B Henemn), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YToJa. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOyroJyibHUK. [lapaniensHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOIIBI LHUPKYJIA U JUHEUKH. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApEeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEYroJIbHUKA.

CpoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M IPU3HAKU MApAJIIEIbHBIX NPsAMBIX. CyMMa yriioB TPEYTrOJbHHKA.
BHemHue yriael TpeyrojibHUKA.

IIpssmoyrosibHBI  TpeyronbHUK. (CBONCTBO MEIHMaHbl IMPSIMOYTOJIBHOTO
TPEyrojibHUKAa,  INPOBEAEHHOM K  runoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYrOJbHUK C YIiIoM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie U OoJiblIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CEepeIUHHBIN
NEPIEHAUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JUaMmeTp, HuX CBoMcTBa. B3anmHoe
PacCIIONIOKEHUE OKPYKHOCTH M mpsiMou. KacarenpHas M cekylas K OKpYKHOCTH.
OKpyXHOCTb, BIHCaHHasg B Yroi. BnucaHHas W onucaHHash OKPYKHOCTH
TPEYrOJIbHUKA.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUID ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MAaTE€MAaTHYECKON HAIMpPaBIECHHOCTH, OCO3HAHMUEM BAXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTH4EeCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NMO3HAHMA:

OpPHUEHTAlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS Pa3BUTHSA LIUBUIIN3ALMH,
OBJIAICHUEM SI3bIKOM MATEMAaTHKHA MU MAaTEMaTH4YECKOM KYyJbTYpOH KakK CPeICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JI1AT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBBbIKA pedIeKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOKHBIX TMOCJEICTBUM MJI1 OKpY>KaloIIel Cpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JCSITeIbHOCTh, B TOM UYHUCJIe
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHSATHUSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBU:

e BBIIBJISATh U XapaKTepU30BaTh CYUIECTBEHHBbIE MPU3HAKKM MaTeMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMyIUPOBATH
ONpeNeNiCHUs]  MOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KJlaccu(puKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHOpUHUMATH, (OPMYIUPOBaTH U  NPEOOpPa3OBBIBATH  CYXKIACHUSA:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHbIC, YacTHbIE M OO0uIue,
YCIJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUMIA;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€IyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUU (IpsIMblEe U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh aApPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauboJiee MOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKUH HHCTPYMEHT TO3HAHUS,
GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUYHE, TMPOOJIEMY,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHEHHE,

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITENTFHO (HOPMYJIHPOBATh 00OOIIEHUSI W BBIBOJBI IO PE3ylibTaTam
NPOBEACHHOTO HAOJIOICHUsS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIABUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (GopMy TpeACTaBICHHWS WH(pOpMAMM ¥ WIUTIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK 1O KPUTEPHUSIM, MPEITI0KCHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

B XO7I€ OOCYXKJIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOW TEMEI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX
YYaCTHUKOB JHajiora, OOHApYKHMBAaTh Pa3IMUMe U CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopMe hOpMYITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPENCTaBIATh  PE3yJIbTATHI pelieHus  3aJauH, IKCIIEPUMEHTA,
UCCJICIOBAHUS, TIPOCKTA, CAMOCTOSTEIIBHO BBIOUPATh (POPMAT BBHICTYIUICHHSI
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpHUH;

MOHMMATh W MCTOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW ¥ WHIUBUYATbHON
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1ICJIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATh OPTaHU3AIIMIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJ1aTh MPOIECC U pe3yibTaT paboThl, 0000MATh MHCHHUS HECKOJIbKHUX
JIIO/IEH;

y4acTBOBaTh B TPYIINOBBIX (opMax padboTel (0OCyKaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIWHUPOBATh CBOM JCHCTBUSA C JAPYTMMHM YJI€HAMU KOMAaH/IbI,
OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOLIMKA MPOJIYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJIATH ILJIaH, AJITOPUTM pelIeHUs 3aaadd (WM ero
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMONPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yibraTta
pEILICHUsI MAaTEMATUYECKOW 3a/1a4U;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUU 33/1a4H,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHHS WM HEJOCTHKECHUS 1ETH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYarolmMiiCsS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYpPBI, OMNPEAeisITh HX
B3aMMHOE€ PAacHoOJIOKEHHE, H300paXkarb TeOMETpUYECKUE (UTYpbI, BBIIOIHITH
YEpTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTe 3a7aun Ha BBIUMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIIEHKY JHWHEWHBIX W YIJIOBBIX BEJIWYHUH TMPEAMETOB B
peanbHON JKM3HU, Pa3MEpPOB MPUPOAHBIX OO0OBEKTOB. PaznmuuaTh pazMepbl 3THX
00BEKTOB TIO MOPSJIKY BETUUUHBI.

CTpouth 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBLHUKOB, HCMOJIH30BaTh
MPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

[IpoBOIUTH JTOTHUYECKHE PACCYXKICHUS C HUCIOJIHB30BAaHUEM T€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYIOJbHOIO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1ay.

Onpenensite NapaJieIbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemrats 3a7aum Ha KieTyaTol Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMIPH
[IEPECEYEHNN [JIBYX IapajUICIbHBIX INPSAMBIX CeKyuler. Pemare mpakTtuueckue
3a71a4M Ha HAXOXKJICHUE YTJIOB.

Bianerp moOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opMynUPOBaTh ONPEAECIEHUS] OKPYKHOCTH M Kpyra, XOpAbl W JHaMeTpa
OKPYKHOCTH, TTOJIb30BATHCS KX CBOWCTBAMU. Y METh IPUMEHATHh 3TU CBOWCTBA NIPHU
peLIeHUH 3a7a4.

Brnanetp MmoHATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ 1eHtp. llonb3oBaThes (pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA TEPECEKAOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BianeTe noHsiTHEM KacaTeNbHOM K OKPY>KHOCTH, IOJIBb30BATHCSI TEOPEMOU O
MEPIEHANKYIAPHOCTH KacaTeIbHON U paguyca, MPOBEAEHHOTO K TOYKE KACAHUS.



ITonp30BaThCsA NPOCTEHIINMU F€OMETPUYECKUMU HEPABEHCTBAMHU, IIOHUMATh
UX IIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOCHUS C IMOMOIIBIO LIUPKYIA U
JIMHEUKH.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
[Ipocreitmme reome €CKHe
1 I/I)I() CBI)I‘/’IP(I:I;;IZ 11;131\1:[6 TepHHI/Iqe r:(I;IMe(b HFI/I}:{I:;IKI;I/IX 14 bubmorexa HOK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 Tpeyroabmiit 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble NpAMbIE, CYMMa yIJI0B 14 1 bubnuoreka [IOK
TPEyroJibHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Hosropenne, obobumenne sHannii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka KontpoabHnsbie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
1 [Ipocreimme reomeTpudecKue 1 bubnuorexa [JOK
00BEKThI https://m.edso0.ru/8866b724
bu6moreka [IOK
2 MHOroyrojbpH1K, JOMaHas 1
yr https://m.edsoo.ru/8866ch6a
3 CMexxHbBIC U BEpTUKAILHBIE YIIIbI 1 bubmorexa [TOK
P 4 https://m.edso0.ru/8866c5c0
4 CMeXHBIC U BEpTUKAILHBIE YIIIbI 1 bubmorexa [TOK
P 4 https://m.edso0.ru/8866¢c7be
5 CMexXHBIC U BEpTUKAILHBIE YIIIbI 1
6 CMeXHBIC U BEpTUKAILHBIC YIJIbI 1
7 CMeXHBIC U BEpTUKAIILHBIC YIIIbI 1
8 CMeXHBIC U BEpTUKAILHBIC YIJIbI 1
N3mepenune TMHEUHBIX U YIIIOBBIX
9 BEJINYMH, BBIUUCIEHUE OTPE3KOB U 1
YIJI0B
N3mepenune TMHEUHBIX U YTJIOBBIX
10 BEJINYMH, BEIYUCIIEHHUE OTPE3KOB U 1 bubmmorexa [TOK
’ P https://m.edso0.ru/8866c3ea
yIJI0B
N3mepeHne IMHEWHBIX U YTIIOBBIX
11 BEJINYMH, BEIYUCIEHHUE OTPE3KOB U 1

YTJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

N3mepenue JIMHEWHBIX U YTIIOBBIX

12 BEJIMYMH, BBIUHUCIEHUE OTPE3KOB U
YIJI0B
[lepumerp u muowmags uryp,
13 COCTaBIICHHBIX H3
MPSIMOYTOJIbHUKOB
[lepumerp u momans Guryp,
14 COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB
[ToHsaTHE O PaBHBIX TPEYTOJIBLHUKAX
15 Y MIEpBUYHBIE NTPEJCTABIEHUS O bubmmorexa [JOK
https://m.edso0.ru/8866ce80
paBHBIX (uUrypax
16 Tpu npuszHaka paBeHCTBa bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npuszHaka paBeHCTBa bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34e
Tpu npuszHaka paBeHCTBa bubnuoreka [JOK
18
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBA
TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBA
TPEYroJIbHUKOB
21 Tpu nmpu3zHaka paBeHCTBA bubnunoreka [JOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866e88e
29 [Ipu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
23 [Ipu3naku paBeHCTBA

MPSIMOYT OJIHBIX TPEYrOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOJICTBO MEINAHEBI

24 MPSIMOYTOJIbHOT'O TPEYTOJIbHUKA, bubmiorexa LIOK
N https://m.edso0.ru/8866e9ec
MPOBEAEHHOW K THIIOTEHY3€
CBolicTBO MeIMaHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEACHHON K THIIOTEHY3€
26 PaBHOOeipeHHbIE U bubnnorexa [JOK
PaBHOCTOPOHHHE TPEYrOJIbHUKHI https://m.edso0.ru/8866d6fa
97 [Ipu3naku u cBoiicTBa bubnuorexa [JOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
28 [Ipu3Haku u cBolicTBa bubnuoreka [IOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBoMCTBA bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866e26¢
30 HepaBenctBa B reomerpun
bubnuorexa [IOK
31 Hepaetictsa B reomeTpin https:// m.edsoé.I ru/8866e3a2
32 HepaBenctBa B reomeTpun
33 HepaBenctBa B reomerpun
34 [IpssMOYTOnBHBIN TPEYTOIBHUK C bubnuoreka [IOK
yriom B 30° https://m.edso0.ru/8866eb22
35 [IpsiMOYyTrOJIbHBIN TPEYTOIBHUK C
yriaom B 30°
36 KonTponpHast paboTa o Teme bubnuoreka [IOK
"TpeyroapHuku" https://m.edsoo.ru/8866echc
37 [TapannensHble npsMBbIE, UX bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/8866ef64
38 [Iareiit noctynat EBkinuaa



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

39

Hakpecr nexaue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbBIC NIPU IIEPECEUECHUN
NapaJuICIbHBIX MPSMBIX CEKYyILEn

bub6mmoreka [{OK
https://m.edso0.ru/8866f086

40

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NIPH N1EPECEUECHUN
MapajuIeIbHbIX MPSMBIX CEKYIEN

41

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbIE MPH NTEPECEUEHUN
MapaJUICIIbHBIX IPAMBIX CEKYIIEH

42

Hakpect nexaniue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IPU MTEPECEUCHUU
napajuieNbHBIX IPSIMbBIX CEeKYyIlen

43

Haxkpecr nexanue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YTIJIBI,
00pa3oBaHHbIE MPH NEPECEUECHUU
napajiesIbHbIX MPSAMBIX CEKYIIEH

bubmuoreka [JOK
https://m.edso0.ru/8866f3b0

44

HpI/ISHaK mapaJiiCJIbHOCTH MTPAMBIX

4yepes3 PaBEHCTBO PACCTOSHUNA OT
TOYEK OJHOU IIPSMOM 10 BTOPOU
psIMOM



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napamienbHOCTH MPSMBIX
Yepe3 paBEHCTBO PACCTOSIHUM OT

45 TOYEK OJIHOM MPAMOM 10 BTOPOU
psSIMOM
46 CyMmMa yriioB TpeyrojabHHUKa brbmmorexa LOK
https://m.edso0.ru/8866630
47 CymMma yrioB TpeyrojbHHKa brmmorexa [OK
https://m.edso0.ru/8866f8ba
48 Bremaue yribr TpeyrojibHUKa bubmorexa HOK
https://m.edsoo.ru/8866fa5e
49 Bremraue yribr TpeyrojibHAKa
KonTponbHas pabora no teme
50 "[MapannensHbie TPSIMBIE, CyMMa bubmmorera LIOK
" https://m.edsoo.ru/8866fe6e
YIJIOB TPEYrOJIbHUKA
51 OKpYXHOCTb, XOpPAbl U TUAMETP, X bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/88670800
52 KacarenbHast K OKpy)KHOCTH bubmorexa HOK
https://m.edso0.ru/88670e9a
53 OKpY)XHOCTbh, BHUCAaHHAS B yrOJI
54 OKpY)XHOCTbh, BHUCAaHHAS B yrOJI
55 ITonartue o 'MT, npumeHeHue B bubnnoreka [JOK
3aJayax https://m.eds00.ru/8867013e
56 ITonatue o 'MT, npumeneHue B bubnnoreka [JOK
3ajayax https://m.eds00.ru/88670508
buccekrpuca u cepeMHHbBIN
57 MEPIEHIUKYIIAP KaK
F€OMETPUUECKHE MECTA TOUEK
58 OKpyXHOCTb, OIIMCAHHAS OKOJIO bubnuorexa [IOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

TPEYroJIbHUKA https://m.edso0.ru/88670a62
59 OKpy»XHOCTb, OITUCAHHAS OKOJIO 1
TPEYroJbHUKA
OKpyXHOCTb, BIIUCAaHHAs B bubnuorexa [JOK
60 1
TPEYrOJIbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTH, BIUCAHHAs B 1
TPEYrOJILHUK
62 [Ipocreiimue 3axaun Ha 1 bubnuorexa [JOK
MOCTPOEHHUE https://m.eds00.ru/88671188
63 [Ipocreiimme 3amaum Ha 1 bu6moreka [IOK
MOCTPOEHUE https://m.edso0.ru/886712d2
KonTponsHas pabora no teme
64 "OKpY>KHOCTb U K 1 bubmmorera LOK
Py pyT- https://m.eds00.ru/88671462
I'eomerpuueckue nocrpoeHus"
[ToBTOpeHue 1 0000IMIeHNE 3HAHMI
65 OCHOBHBIX ITIOHATHI U METOIOB 1 bubmorexa [OK
a https://m.eds00.ru/886715b6
Kypca 7 Kkiacca
bu6mmoreka [IOK
66 n o 1
TOTOBAT KORTPOJILHAA pabOTa https://m.eds00.ru/886716ec
[ToBTOpeHUE M 0000IIEHE 3HAHUI
67 OCHOBHBIX IIOHATHUI U METOIOB 1
Kypca 7 Kkiacca
[ToBTOpeHUE M 0000IIEHE 3HAHUI
68 OCHOBHBIX IIOHATHI U METOOB 1 bubmorexa [IOK
a https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NPoOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
6 I'eomerpust
Pacnio3naBate M3ydeHHBIE reoMeTpHYecKre (DUTYpBHI, ONPENeNsiaTh UX
B3aMMHOE€ DACIOJIOKEHHE, H300pakaTb TeOMeTpUyYecKue QUrypsl,
6.1 BBITIOJTHATh YEPTSKU TI0 YCIOBHIO 3amaud. V3MepsaTh JTHHEWHBIE U
YTJIOBBIE BETMYMHBL. Perrares 3amaun Ha BEIYUCIICHHUE JUTHH OTPE3KOB U
BEJIMYWH YTJIOB
Jenate Tpy0Oyi0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BETUYHMH MPEIMETOB B
6.2 peanbHON JKHU3HH, pa3MepoB MPHUPOIHBIX OO0BEKTOB. Paszmmuuath
pa3Mepsbl 3TUX 0OBEKTOB MO MOPSAIKY BETUUNHBI
6.3 CTtpouthb 4epTekH K TeOMETPUUECKUM 337a4am
[Tonb3oBaTbCs MPU3HAKAMU PaBEHCTBA TPEYrOJIbHUKOB, UCIOJIB30BATh
6.4 NPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELLICHUU
3a1au
. [IpoBoauTh  JIOTHYECKHE  PACCY)KIEHUS C  HCIOJIb30BAaHUEM
' T€OMETPUUECKUX TEOPEM
[Tonb3oBatbes MpU3HAKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBONCTBOM MEAMAHbI, MPOBEAEHHOW K TUIOTEHY3E
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PEIIEHUH T€OMETPUIECKHIX 3312
Onpenensats mapayieIbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOPHIE
6.7 obpa3yer ¢ HUMH cekymas. OnpenensarTs napauienbHOCTh MPSIMBIX C
' MIOMOIIIbIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSAMOM JI0 TOYEK
APYrou mpsiMou
6.8 Pemats 3a1aum Ha kiieT4aToil Oymare
6.9 [IpoBOIUTh BBIYMCIEHUS ¥ HAXOIUTh YHUCIOBbIE U OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHUYCCKUX 3aJadaX C HCIOJb30BAHUCM




CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOIOYTOJBHHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPU TIEPECEUCHHM JABYX MapajIeNbHBIX MPSIMBIX

ceKyllen. PemaTe npakTuyeckue 3a1aud Ha HaX0XK/JICHHUE YIIIOB

6.10

Bnagerp 1OHATHEM TIEOMETPUYECKOIO MeECTa TOYEK. YMETh
OTpeneNniaTh OWUCCEKTPUCY yIila W CEepeAWHHBIA TEPHEeHIUKYIIp K

OTPE3KY KaK FT€OMETPUYECKUE MECTa TOUEK

6.11

QOopMyIMpOBATH ONPEICICHUS OKPY)KHOCTHM M Kpyra, XOpAbl U
qUuaMeTpa OKPYXKHOCTH, TIIOJb30BAaTbCsl HMX CBOWCTBAMHU. YMETh

MIPUMEHSATH 3T CBOMCTBA IIPU PEIICHHUM 3a4a4

6.12

BiageTte moOHATHEM ONHMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoquTh €€ ueHtp. [lonb3oBatbes ¢dakTaMu O TOM, YTO
OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJIHOM TOUKE, U O
TOM, YTO CEpPEIMHHBIC NEPIEHAUKYJSAPHl K CTOPOHAM TPEYrOJbHHUKA

MEePECEKAIOTCS B OJTHOM TOUKE

6.13

B.]'Ia)IeTI) MOHATHEM KacaTeJbHOH K OKPY)XHOCTH, TIOJb30BaTbCA
TEOPEMOM O TEPHEHIUKYISIPHOCTH KacaTeIbHOM W  paamyca,

HpOBeL[éHHOl"O K TOYKE KaCcaHUus

6.14

[Tonb3oBaTbcsi MPOCTEHIIMMH T'€OMETPUYECKUMHU HEpPaBEHCTBaMH,

IIOHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHYCCKHUEC IIOCTPOCHUA C IIOMOIIBIO

HUPKYJIS U JIMHEHKU




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
Havanphble nonsitus reomerpun. Touka, npsimasi, OTpe30K, Jdyd. YroJ. Buabl
6.1 yriaoB. BeprukanpHele M CMeXHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [TapamiensHOCTh U NepeHuKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETPHUH.
' [IpuMepsl CUMMETPHH B OKPYKAIOIIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHSI C IOMOIIBK) LHUPKYJIS W JIMHEWKH. TpeyroyibHHK.
' BricoTa, Mmeanana, OuccekTpuca, Ux CBOMCTBA
6.4 PaBHOOepeHHBIT W PAaBHOCTOPOHHHMM  TpeyrosibHUKUA. HepaBeHCTBO
' TPEYroJIbHUKA
65 CBoiicTBA W TIPU3HAKKM PABHOOCAPEHHOTO TpeyroyibHUKA. [Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
66 CBoiicTBa M NPU3HAKU NapajuIeNIbHBIX IPsAMbIX. CyMMa yriioB TPEYroJbHUKA.
' Bremnue yriibl TpeyrojibHUKa
[IpsimoyroneHblii  TpeyroiabHUK. (CBOWCTBO MeIUaHbl MPAMOYTOJBHOTO
6.7 TPEyroJbHUKA, MPOBEIEHHONM K rumnoreHy3e. IlpusHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJbHUKOB. [IpsIMOYTrOJIbHBIN TPEYrOJbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopemMa o OonblieM yrie © Oolnbliell CcTOpoHE
TpeyroybHUKa. [lepnenauKkyasp u HakJIOHHas
6.9 I'eomerpuueckoe mecto Touek. buccekTpuca yria u  CepelIMHHBIN
' NEePHEHANKYIIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpy)XHOCTb W KpYyI, XopJla M JuaMeTp, HUX CcBoilcTBa. BzaumHoe
6.10 pacrmoyioKeHue OKpyKHocTh M mpsimoil. KacarenpHas u  cekymas K
OKPY>KHOCTHU
6.11 OKpyXHOCTb, BIHCAHHas B yroj. BrnucaHHas M oONucaHHas OKPYKHOCTHU

TPEYrOJbHUKA







MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IOJAMHOKECTBO,
Olepaly HaJ MHOXECTBAMM; YMEHHE OIEpUPOBATh IOHATUSIMH:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE UCIO0JIb30BaTh rpapuuecKoe NMpeICTaBIeHIEe MHOXKECTB
JUISl OTIMCAHUS PEABHBIX IIPOLIECCOB M SIBJICHUM, MPU PELICHUH 3a7a4

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATHUSMH: OMpPEAeTIeHNe, aKCHOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb HWCTHUHHBIE U  JIOKHBIE
BBICKa3bIBAHUS, MPHUBOJUTH MPUMEPhl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpajJbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHWCEN, TPU3HAKH
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOJIYJlb 4ucia, OOBIKHOBEHHAs IpoOb U
necsiTuuHasi JpoOb, CTaHJAPTHBIN BUJ YMCIa, PallMOHAIBHOE YHUCIIO,
UPpPALMOHATIBHOE 4YHUCJO, apu(METUYECKHIl KBaJpaTHBIH KOPEHb;
YMEHHME BBIMIOJHATH JCHCTBUS C  UWCIAMH, CpaBHUBAaTh U
yIOPSAOYMBATh 4YHCIA, TMPEACTABIATh 4YHCIA Ha KOOPAMHATHOM
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTara BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHSAMM: CTENEHb C LEIBIM IOKA3aTElIeEM,
apu(pMeTHYeCKUl KBaJpaTHbI KOpPEeHb, MHOTOWIEH, ajredpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEeHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYEThl MO (Qopmynam,
npeoOpa3oBaHUs LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUN H
BBIPAKEHUI C KOPHSMH, Pa3I0KEHUE MHOTOYJIEHA HA MHOXKUTENIH, B
TOM YHCIIE€ C HCIOJB30BaHHMEM (OpPMYNT pa3sHOCTH KBaJpaToB U

KBaJpaTa CYMMBbI U pa3HOCTU

YMeHue ONCPpUPOBATH NOHATUAMU: YUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHBbIE U KBAJpaTHbIC ypaBHEHMS,
IpOOHO-PAIMOHANBHBIC YPABHEHHSI C OJHOW MEPEMEHHOH, CHCTEMBI
JBYX JIMHEHMHBIX YPaBHECHMI, JTUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUH 33]1a4 U3 IPYrux IIPEAMETOB
U TPAKTUYECKUX 3a/ad; YMEHHME HCIIOJIb30BaTh KOOPAVHATHYIO
NpSMYI0O M KOOPJIMHATHYIO IJIOCKOCTb JJIsi M300pakKeHMsI pelIeHUI

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUA, TpaduK QyHKUINUU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAaKOMIOCTOSTHCTBA, MIPOMEKYTKA
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINN; yMeHUe OTIEpUPOBATh TOHSITHSIMH: npsiMast
MPONOPIIHOHALHOCTh, JTMHEWHAs (YHKIUS, KBaJpaTU4Has (yHKIHUS,
oOpaTHasi NIPONOPLUUOHANBHOCTh, Mapaboia, rumnepbosia; yMeHHe
cTpouTh rpaduku GyHKIIUNA, UCTIOIB30BaTh TPA(UKH 711 OTIpEICTICHUS
CBOMWCTB TIPOIIECCOB M 3aBUCHMOCTEH, IJIS peIleHHs 3ajad U3 APYTuX
y4eOHBIX TIPEIMETOB W peajbHOM JKU3HH; YMEHHE BBIPAXaTh

(dhopMynaMu 3aBUCUMOCTH MEXYy BEIHUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSAMU: MOCIIE0BATEILHOCTb,
apudmernyeckass U TreoMeTpuyeckass  MPOrpPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJENIOBATEIILHOCTEH, (POPMYJIbl CyMMBI U
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y‘IC6HLIX npeaAMETOB U peaanoﬁ KHN3HHU

YMeHue peuiaTh 3aa4u pa3HbIX THUIIOB (B TOM YHCJIC Ha IIPOLCHTHI,
JOJIM M 4YaCTH, ABHIKXCHHC, pa60Ty, LCHY TOBapOB MU CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEMENHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTaBJIATH BbIpaKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI 110 YCJIIOBHIO 3aJa4H,
HCCICA0BATh IOJYYCHHOC PCIICHUC U OLICHUBATDH HpaBI[OHO,I[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (UTypa, TOUYKa, OTPE3OK, MpsMasd,
Jyd, IOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPAMOYIOJbHBIA TPEYroJIbHUK,

MEIHaHa, 6I/ICCCKTpI/IC8. U BBICOTAa TPCYrOJIbHUKA, quLIpéxyFOHBHI/IK,




napajienorpaMMm, poM0O, TPSAMOYTOJIbHUK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KpYI', KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3agadd, B TOM YHCIE U3 MOBCETHEBHOM
KU3HH, Ha HAXOXKJIEHUE TNeOMETPUYECKHX BEJIMYMH C IPUMEHEHUEM

U3yYCHHBIX CBOMCTB GUTYp U (pakToB

10

YMeHue omnepupoBaTh IMOHSATHUSMHU: PaBEHCTBO (HUIYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaUICIbHOCTh M TMEPIECHIUKYISIPHOCTh MPSIMBIX,
YroJa MEXIy TMPSMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIIHUs,
nonooue Guryp, mogoOHbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIEHO
TOYKHA U TPSIMOW; YMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh TPSIMBIX B

OKpYKaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YTOJ
(BenMuMHA yrjla, CUHHYC W KOCHUHYC yIJIa TPEYroJjbHHKA), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEpbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIBHOTO TapaJljieNienuIea; yYMEHHE MPUMEHSATh MpPHU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOLICHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMIAICH

12

YMenune wu3zo0paxkarh IUIOCKME (UTYPBl M WX KOMOWHAIIMH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥  AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATH IIOHATHUSAMM IIpAMOYT'OJIbHAA CHUCTEMa
KOOpAHUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC IIPOU3BCACHUC BCKTOPOB;
YMCHHE HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId TPCACTABJICHUA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YmMmenue OIICpHUPOBATH TTOHATUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpaMMmel, Ta6J'II/II_[BI, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEIHaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC HU3BJICKATBh, HHTCPIIPECTUPOBATDH n HpeO6pa3OBLIBaTL




uH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IMIAX M Ha JAdarpamMMax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEIUYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHune omnepupoBaTh MOHITHSAMHU: CIIyYalHBIA OMBIT (CIy4yalHbIN
IKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (IJIIEMEHTapHBIA HCXON)
CIIy4ailHOTO OIbITa, CiIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/ladyd METOJIOM OPraHM30BAHHOTO Mepedopa M C HMCHOJIb30BAHUEM
MpaBUJIa YMHOXKEHHS; YMEHHUE OLIEHUMBATh BEPOSITHOCTH pPEATbHBIX
COOBITHI U SIBJICHM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHM B OKpYXKAaloIleM MHpPe U B IKHU3HH;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ IJIsl PEIICHHS
3a/1aud, TPHUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HU, PACIIO3HABATH MPOSBIICHNE 3aKOHOB MaTEMAaTHKH B
HWCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIUECS  PE3YyIbTaThI,
MOJIYYCHHBIC B XOJIC PAa3BHTHS MaTEMaTHKH KaK HayKd, MPUBOIUTH
pUMEPbl MAaTEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTEYCCTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1o OObIKHOBEHHBIE M JIECATUYHbIE  ApOOM,  MHPOLEHTHl, OECKOHEUYHBIE
' MepUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHUYECKHE OIepalud C  paruoHATbHBIMU
' YUCIIaMH

14 JlelictButenpHple uyncia. ApudmeTndeckue omnepanuu ¢ JACHCTBUTEIHHBIMHU
' YUCIIaMH

Le [IpubmmxkEéHHBIC BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3ynbTaTa BRIYUCICHUN
2 AnreOpandeckue BbIpaXKEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C pPalMOHAIBHBIM IOKa3aTesIeM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOPEHb HaTypaJbHOU CTEIICHH. JevictBus c
. apuMeTHYeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

31 Lensle u apoOHO-panMoHanbHBIe ypaBHEHUS. CHUCTEeMBI M COBOKYIHOCTH
. YpaBHEHUI

39 Lensle u npoOHO-palmoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 UucnoBbie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEH

4.2 Apudmernueckas W reomeTrpudeckas mnporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBl WU
MUHUMYMBl QyHKIMH. HanOompimee W HamMmeHbllee 3HaueHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr
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HOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi kak OJWH W3 OCHOBHBIX PAa3/JEiOB UIKOJbHOW MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYeHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPACTCS Ha  JOTHMYECKYIO,
J0KA3aTeNIbHYI0 JIMHUIO. LIEeHHOCTh M3y4eHUsI T€OMETPUU HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0OKA3aTeNIbHBIE PACCYXAECHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
pacCykJIeHusi «OT TPOTUBHOIO», OTJIMYATh CBOWCTBA OT MPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

Bropoii 1enpi0 u3ydeHuss TeOMETPUHM SABJSETCS HCMOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpPU PEIICHUU KAaK MaTeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peasbHOW Jku3HU. OOydaromuiicss JOJDKEH HayYUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OmHcaTh CIIOBAMHU JaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TIIOIIAbh 36MEIBHOTO Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JITTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyeMble pa3Mephbl rapaxka sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemeHuun 3amay MPaKTUUYECKOTO XapakTepa OOYyYarOMIMICS YUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMU
npeIMeTaMi, MOTHBUPOBATH MCIIOIB30BATh OMPEIEICHUS TeOMETPHUIECKUX (puryp
U TIOHATHM, JEMOHCTPUPOBATh MPUMEHEHUE TOJYUYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBSI3M Haumbojee SAPKO BHAHBL B Temax «BekTopsiy,
«Tpuronomerpuueckue cooTHOWEHUs», «Meroxg koopauHary U «Teopema
[Tudaropar.

YueOnniii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIHE OCHOBHBIC Ppa3iciibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOWCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 kacce
— 68 yacoB (2 yaca B Hefento), B 8 kiacce — 68 yacoB (2 yaca B Henemn), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

YetbipéxyronbHuku. Ilapamienorpamm, ero npu3Haku U cBoucTsa. HacTHble
Cllyyad TMapajuiesiorpaMMoB (IIPSMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3IHAKHU.
[IpssMOyTOJIbHAS Tpanenusi.

Meron ynBoenuss menuanbl. LleHTpanbHas cummerpus. Teopema Paineca u
TEOpeMa O MPOIMOPLUOHANIBHBIX OTPE3KaX.

CpenHue TVHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

[TogoOue TtpeyroabHukoB, kKodhduiuent mnogodus. Ilpusnaku nomoOus
TpEeYroJbHUKOB. [IpruMeHenne nogo0us Mpu peleHrny MpakTUYeCKuX 3a1ad.

CpoiicTBa Tmuiomazeii reomerpudeckux ¢uryp. dopmynbl s IUIOHIAAH
TpPEeYrojibHHKa, MapajuienorpamMma, pomba u Tpaneuud. OTHOIIEHHE IUIONIaaeH
NOJIOOHBIX QUTYD.

Boeluncnenue miomaneid TpeyrojJbHUKOB U MHOTOYTIOJIBHUKOB Ha KIJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenme teopembl Iludaropa mnpu pemenun
NpPaKTUYECKUX 3a]a4.

CuHycC, KOCHHYC, TaHT€HC OCTPOro yrila MHpsIMOYTOJIBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUroHOMETpUYeCKre (YHKIUH
yriioB B 30, 45 u 60°.

Briucannbie ¥ LEHTpaJIbHBIE YTJIBI, YIOJ MEXIYy KacaTelbHOM W XOPJIOW.
Yrnel  Mexay ~XopaamMu M CeKylIMMH. BrnucaHHble W ONMCAHHbIE
YeThIPEXYTOJIbHUKH. B3auMMHOE pacnosiokeHue nIByX OKpyxkHocteu. KacaHue
oKkpyxHOCcTeH. O01IMe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHKEHUAM  POCCUNCKHX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUID ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMPEJCTaBICHUEM O MATeMAaTHMYECKUX OCHOBaxX (PYHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM TNPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HHU JUIS YCIENTHOW mpodeccroHaabHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HOMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTH4EeCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpPHUEHTAlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
NpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYeIOBEKa, MPUPOABI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
NEATEIIbHOCTH, HTAINlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTUS LIMBUIM3ALUMU,
OBJIQICHUEM SI3BIKOM MATEMATHKHA M MAaT€MaTH4ECKOM KYyJIbTYpOH KakK CpEACTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEIEHHUA  3J0pOBOro  oOpa3a KM3HU  (310pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEeHUEe MaTeMaTUUYeCKUX 3HAHUU JJIs pEelIeHUs 3a7ad
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YUYUTHCS y JPYTUX JIOJIeH, MpuoOpeTaTh B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAE€(PUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NocieACTBUSA, (POPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBU:

e BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMyIUPOBATH
ONpeNeNiecHUs]  TMOHSATUM, YCTaHABIUBATh  CYIIECTBEHHBIH  IMPU3HAK
KJlaccu(puKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpUHUMATH, (OpPMYIHpPOBaTH M  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHbIC, YacTHbIE M OO0uIue,
YCIJIOBHBIE;



BBISIBISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€IyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKIIOUECHNUN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUU (IpsIMblEe U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh aApPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauboJiee MOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATEIbCKUH WHCTPYMEHT IO3HAHUSA,
GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUYHE, TMPOOJIEMY,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh 000OIIEHUS W BHIBOJBI TI0 pe3ysIbTaTaM
NPOBEACHHOTO HAOJIOICHUsS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIABUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIUMBIX VISl pEIIeHUs 3a/1a4H;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIMK 1O KPUTEPHSIM, NPEITI0KEHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LIEeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PECHUS



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

B XO7I€ OOCYXKIEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOUW TEMBI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX
YYaCTHUKOB JHajiora, OOHApYKHMBAaTh Pa3IMUMe U CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPENCTaBIATh  PE3yJIbTATHI pelieHus  3aJauH, IKCIIEPUMEHTA,
UCCJICIOBAHUS, TIPOCKTA, CAMOCTOSATEIILHO BEIOMPATh JOPMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpHUH;

MOHMMATh W MCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUIYaJTbHON
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATh I1ICJIb COBMECTHOW JIEATEILHOCTH, TUIAHHUPOBATH OPraHU3AIUIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJIaTh MPOIIECC U Pe3yibTaT pabOThl, 0000MATh MHCHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYIINOBBIX (opMax padboTel (0OCyKaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTUE), BHINOIHITH CBOIO YaCTh pabOThHI
U KOOPJIWHUPOBATh CBOM JCHCTBUSA C JAPYTMMHM YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIIMUA MPOIYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITEJILHO COCTaBJISITH IUIAH, aJlTOPUTM pEIIeHUs 3ajadd (MU ero
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMONPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yibraTta
pEILICHUsI MAaTEMATUYECKOW 3a/1a4U;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IPH PEIICHUH 331a4H,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 8 kiacce o0Oyd4aromuiics TMOJIYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIB30BATHCSI KX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh, CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3a1ad.

Brnaners moHsiTueM cpeaHed JTUHUM TPEYroJdbHUKA W Tpareluu, NPUMEHSITh
WX CBOWCTBAa MPHU PEUICHUU TreoMeTpudeckux 3anad. [lomp3oBarbcs Teopemoit
daneca ¥ TEOPEMOM O MPONMOPIUOHAIBHBIX OTPE3KaX, IPUMEHATH UX ISl PELICHUS
MPAKTUYECKUX 3a/1a4.

[IpuMeHsTh IpU3HAKK TTOA00US] TPEYTOTLHUKOB B PEIICHUH F€OMETPUICCKUX
3a/1ad.

[Tons3zoBathess TeopeMoit Iludaropa mmst pemieHUS TEOMETPUYECKUX U
npakTUYeckux 3anad. CTpoUTh MATEeMAaTUYECKYIO MOJEIb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJIMHBI.

Brnanerp NOHATHMSAMM CHHYCa, KOCHHYyCa U TaHI€HCAa OCTpPOro yria
IPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM [JJIS1 PELICHHS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCO0AMH) TUIOMIAAb TPEYTOJIbHUKA U TUIOMIAH
MHOTOYTOJIbHBIX ~ (puryp (monb3ysich, TA€ HEOOXOAMMO, KaJbKyJISITOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMHM BIOHCAHHOTO M IEHTPAJIbHOTO YIJIa, HCMOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXAY XOpAaMu (CEKyUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoHSATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsATh NONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKHE
MOJIEIH JJIsl 3a/1a4 peajibHON JKU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BHIUYUCICHUS
C TpUMEHEHHEM TMOA00US W TPUTOHOMETpHH (MOJB3YSICh, TAe HEO0OXOIUMO,
KaJIbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE



8 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
N bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTBHAKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLIMOHAIBHBIX OTPE3KaX, ITOJ00HEIE 15 1 bubmmorexa T[OK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYrOJbHUKA
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'IHI)HI/IKOB 51 JI\I/IHOFO OJ'?IjH}IBIX ¢bur 14 1 bubnmorexa [JOK
peyr a P https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. bubnuoreka [JOK
5 13 1
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
. bubmuoreka [JOK
6 Tostopenne, 0dodmenHe sranmii 4 ! https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 kinacce
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchbl
1 [TapamrenorpaMM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
5 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/88671ca0
YacTHble clTydan mapajsiesiorpaMMOB
4 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 bubmorexa [TOK
pAMOYE L POMD, KBAIpaT), https://m.edso0.ru/88671dea
MIPU3HAKH U CBOWCTBA
YacTHble cllydan mapajuiesiorpaMMOB
5 (TIpsIMOYTOJILHHK, pOMO, KBaJIpaT), UX 1 bubmorexa HOK
PAMOYT J POMD, KBAZpaL), https://m.edso00.ru/88671f20
MIPU3HAKH U CBOWCTBA
YacTHble cllydan napajuiesiorpaMMOB
6 (IpsIMOYTOJILHHK, pOMO, KBaJIpaT), UX 1 bubmorexa HOK
PAMOYT N POMD, KBAZpaL), https://m.edso00.ru/8867209c
MPU3HAKH U CBOWCTBA
bubnuoreka [JOK
7 T 1
patier https://m.edso0.ru/88672358
3 PaBHOOOKast 1 IPSAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpanenuu https://m.edso0.ru/8867252e
9 PaBHOOOKast 1 IPSIMOYTOJIbHAS 1 bubnuorexa [IOK
Tpanenuu https://m.eds00.ru/88672858
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bubmuoreka [JOK

10 MeToR yABOCHE MEIHAHET https://m. eds00.ru/88672b14

bubmmoreka [{OK
1 HenrpabHas cummerpus https://m.eds00.ru/88672h14

12 KonTtponsHas pabota o Teme bubmorexa [IOK
"YeTbIpEXyroJbHUKN" https://m.edso0.ru/88672c9a

13 Teopema daneca u Teopema o bubnnorexa [JOK
MPOMOPIMOHATIBHBIX OTPE3KaX https://m.edso0.ru/8867337a

14 Cpenusas TUHUSA TPEYroJIbHUKA bubnmorexa LOK
pea peyr https://m.edso0.ru/88672e0c

15 Cpenusas TUHUASA TPEYroJIbHUKA bubmorexa LOK
et peyr https://m.edso0.ru/88672f38

16 Tpanenus, e€ cpeaasst INHAA bubmmorexa LOK
parenus, ped https://m.eds00.ru/88672358

17 Tpanenus, e€ cpeaasst INHAA bubmorexa LOK
parenus, ped https://m.eds00.ru/88673064

18 [TponoproHaIBLHBIE OTPE3KU Eubmrorexa HOK
poropH p https://m.edso0.ru/88673794

19 [TponoproHaBEHBIE OTPE3KU Eubmrorexa HOK
poropH p https://m.edso0.ru/88673794

20 LlenTp Macc B TpEeyroJbHUKE bubmotera [JOK
p peyr https://m.edso0.ru/886738fc

bubnuoreka [JOK
21 Tono6uere TpeyronbHuiH https://m.edso0.ru/88673a78

Tpu npuznaka nogo6us bubnuoreka [IOK

22

TPEYrOJIbHUKOB https://m.edso0.ru/88673bae

23 Tpu npuznaka nogo6us bubnuoreka [IOK

TPEYroJIbHUKOB

https://m.edso0.ru/88673d52
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Tpu npuznaka nogoous

bubmuoreka [JOK

24 TPEYrOJIbBHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka noao0us
TPEYroJIbHUKOB
26 [Ipumenenne moao0us MpU pPelICeHUN
MPaKTUYECKHUX 3a/1a4
97 KonTponbHas pabora no teme bubnnorexa [JOK
"I[logoGHBIE TPEYTrOJIBHUKH" https://m.edso00.ru/8867445a
28 CaoiicTBa 1uIomaaeh bubmmoreka [{OK
TEOMETPUUECKUX (HUTYP https://m.edso0.ru/886745fe
29 DopMyJIbI IS TIIOIIAAN bu6moreka [IOK
TPEYroJIbHUKA, apajljiesorpamma https://m.edso0.ru/88674860
30 DopmyJIbl I TIIOIIAAN bubnuoreka [IOK
TPEYroJibHUKA, MapajijiesorpaMma https://m.edsoo.ru/88674a22
31 DopmyJIbl I TIIOIIAAN bubnuoreka [IOK
TPEYroJibHUKA, MapajijiesorpaMma https://m.edsoo.ru/88674a22
32 DopMyJIbl IS TUIOMIAAN bubnuoreka [JOK
TPEYroJibHUKA, MapajjiesorpaMma https://m.edso0.ru/88675288
33 DopMyJIbl IS TUIOIIAAN bubnuoreka [JOK
TpEYroJibHUKA, apajljiesorpamma https://m.edsoo.ru/8867542c
34 Brruncnenue miomazaci CI0XKHBIX bubmuoreka [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomaau ¢uryp Ha kIeT4aToi bubnuoreka [IOK
Oymare https://m.edso0.ru/8867473e
36 [Mnomaan mogo6HBIX puryp
37 [Mnomaan mogo6HBIX puryp
38 3ajauu ¢ MPaKTUYECKUM bubnmoreka [JOK

CoJIepKaHUEM

https://m.edso00.ru/88675558
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39 3ajauu ¢ MPaKTUYECKUM bubnmoreka [JOK
CoAEp)KaHUEM https://m.eds00.ru/88675684
40 Pemienue 3a1a4 ¢ NOMOIIBIO METOAA bubmmoreka [{OK
BCIIOMOTaTENBHOM TIOIIAIN https://m.edso0.ru/88674f90
41 KonTtposnsHast pabota o Teme bubmmoreka [IOK
"ITnomans" https://m.eds00.ru/8867579c¢
42 Teopema IIudaropa u eé bubnnorexa [JOK
MPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema IIudaropa u e€ bubnuorexa [JOK
MPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema ITudaropa u e€ bubmuorexa [JOK
IIPUMEHEHHE https://m.edso0.ru/88675abc
45 Teopema [Tudaropa u e€
MIPUMEHEHHE
46 Teopema ITudaropa u e€
MIPUMEHEHHE
Omnpenenenre TPUrOHOMETPUYECKUX
KLU OCTPOTo yria
47 E;}),:I{szroanIc))ro Tr;erJIbHI/IKa, bubmorexa HOK
https://m.edso0.ru/88675d32
TPUTOHOMETPHUECKHUE COOTHOIICHUS
B MIPSIMOYTOJIBHOM TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnoreka [JOK
TOXXIECTBO https://m.edso0.ru/88675f44
49 OCHOBHO€ TPUTOHOMETPUYECKOE
TOXECTBO
50 OCHOBHO€ TPUTOHOMETPUYECKOE
TOXECTBO
51 KonTtponeHast pabota o Teme bubnuorexa [IOK



https://m.edsoo.ru/88675684
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"Teopema I[Tudaropa u Hauana

https://m.edsoo.ru/8a1407e8

TpUroHoMeTpuu"
52 BnucanHbie ¥ IEHTpaIbHBIE YIJIbI, bubnuorexa [JOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edso0.ru/8a1415b2
53 Bnucannbie ¥ IEHTpaIbHBIE YIJIbI, bubnuorexa [JOK
YTOJI MEXy KacaTeJIbHOW U XOpAOH https://m.edso0.ru/8a141940
54 BnucanHbie ¥ IEHTpaIbHBIE YIJIbI, bubnnorexa [JOK
YTOJI MEXy KacaTeJIbHOW U XOpAOH https://m.edsoo.ru/8a141b34
55 VYTibl MEXIY XOpJIaMU U CEKYITUMU
56 VYTIBI MEXKIY XOpAaMHU U CEKYIIIUMHU
Brincannplie u onrcaHHbIE
57 YETHIPEXYTOJIbHUKH, UX IPU3HAKU U bubmorexa [TOK
vp T ’ P https://m.edsoo.ru/8a140f86
CBOIcTBa
Brincanssle u onucaHHbIe
58 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U Bubmmorexa [IOK
up T ’ p https://m.edsoo.ru/8al1416d4
CBOIcTBa
Brincanssle u onucaHHbIe
59 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U bubmmorexa [TOK
“p T ’ p https://m.edsoo.ru/8al1416d4
CBOIicTBa
[IpuMeHeHMe CBOWMCTB BIMCAHHBIX U
60 ONMCAHHBIX YETBIPEXYrOJIbHUKOB IPU
pelLIeHNH FeOMETPUYECKUX 3a1au
[IpuMeHeHMe CBOWMCTB BIUCAHHBIX U
61 ONMCAHHBIX YETHIPEXYTOJILHUKOB IIPU
pelIeHNH FeOMETPUUECKUX 3a1a4
62 B3aumHoe pacnonoxeHue IByx bubnuoreka [IOK
OKPYKHOCTEH, 001I1e KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanune okpyxHocrein bubnuorexa [IOK
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KonTtponsHas padora o teme "YTiibt

64 B OK HOCTH. Briicanuslie u 1 bubmmorexa [IOK
pyax ' . https://m.edsoo.ru/8a141c88
OIIMCAHHBIC qCTBIpeXYFOJII)HI/IKI/I
[ToBTOpEHNE OCHOBHBIX NOHATUN U
65 METOJ0B KYpCOB 7 U 8 KIIaCCOB 1 Bubmmoteka HOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX NOHATUN U
66 METOJ0B KYpCOB 7 U 8 KIIaCCOB 1 Bubmiorexa [JOK
P . ’ https://m.edsoo.ru/8al41lefe
0000111eHNE 3HAHUI
bu6moreka [IOK
7 " 1
6 TOrOBaA KOHTPOILHA padoTa https://m.edsoo0.ru/8a142368
[ToBTOpEHME OCHOBHBIX MOHATUN U
68 METOJIOB KYPCOB 7 M 8 KJ1accoB 1 Bubmaorexa IIOK
A P . ’ https://m.edsoo.ru/8al1420ac
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJabTara
6 I'eomerpus
6 1 Pacno3naBaTtr OCHOBHEIE BHU/bI quI)IpéXYFO.]'H)HI/IKOB, HUX JJIEMEHTHI,
. MOJIL30BAaTLCSI UX CBOMCTBAMHU IIpu pCHICHUH T'COMETPUUCCKUX 3aaa4
6 2 HpI/IMeHSITB CBOYICTBA TOYKU nepeceucHuss MCEaAuaH TPCYroJIbHHUKaA
' (TIeHTpa Macc) B pelieHun 3a1aq
Bnagers mnonsTHeM cpeaHeW JNMHUM TPEYrojbHUKAa M Tpalelu,
6.3 MPUMEHSITh KX CBONCTBAa MpPH pEIIEHUH TEeOMETPUYECKHX 3aj]ad.
' ITonb3oBatbest Teopemoit daneca U TEOPEMOM O MPONMOPLUHOHATBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEIIeHUs TPAKTHUECKUX 3a1a4
6.4 [IpumeHsTh NOpU3HAKKM NOAO0US  TPEYTOJIbHUKOB B  PELICHUU
' reOMETPHUYECKUX 3a/1a4
[Tonb3oBatbest Teopemoit ludaropa mist perieHus reOMETpUIECKUX U
. npakTuueckux 3amad.  CTpouTh MaTeMaTM4YecKyld MOJETb B
' MPAKTHYECKUX 3a]]a4ax, CaMOCTOSTENBHO JeNaTh YepTEX U HAXOIUTh
COOTBETCTBYIOIINE JJTUHBI
Bnagers moHATHSIMH CHHYCA, KOCHHYCa M TaHT€HCAa OCTPOro yria
6.6 OPSIMOYTOJIBHOTO TpeyrojibHuKa. [loap30BaThCsl ATUMHU MOHATHIMHU
JUIS PEIICHUs TPAKTHUECKUX 33134
Boruncnsate (pa3nuyHbBIMU cOCO0aMU) TIIOMIAAb TPEYroJbHUKA U
6.7 IUIOMIAId MHOTOYTOJBHBIX (QUryp (MOIB3ysiCh, TAe HE0OX0IUMO,
' KaJbKynsTOpoM). [IpUMeHATh MoydeHHBIE YMEHUSI B MPAKTUUYECKUX
3a/1a4ax
BnageTs NOHATHAMHM BOMCAHHOTO U HEHTPAJIBHOTO yIia, UCIO0JIb30BaTh
6.8 TEOPEMBI O BIIMCAHHBIX yIJaX, YriiaX MEXAy XopAaMu (CEeKyIUMHU) U

Yrijie MExKay KacaTelbHOH M XOpI[OfI IIpu PCIICHHUU T'COMCTPUUCCKUX




3aaa4

BJIaI[eTB IIOHATUEM OIIMCAaHHOI'O qupréXYFOHLHHKa, IIPUMCHATH

6.9
CBOMCTBA OIIMCAHHOTO YETBIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4
[IpuMeHATs MONy4YeHHBIE 3HAHUSA HA IPAaKTUKE —  CTPOHUTH
6.10 MaTE€MaTHYECKHEe MOJEIN JUIA 3a/1ad peajlbHOM XWU3HU U IPOBOAWTH

COOTBCTCTBYIOIIMEC  BBIYUCIICHUA C TIPHUMCHCHUCM HOI[O6I/I$[ u

TPUTOHOMETPHH (TOJB3YSCH, TA€ HEOOX0IMMO, KaJbKYIISITOPOM)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 I'eomerpust

6.1 UYerslpéxyrosnbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronsHUK, poMO, KBajipaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHoOOKas Tpaneuus, e€ cBONCTBa U pu3Haku. [IpsmMoyronbHast
' Tpaneuus

6.4 Merton yaBoenuss Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TEeopeMa O MPOMOPLHUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TPEeyroJabHUKa U Tpaneuuu. L{eHTp macc TpeyroinbHuKa

6.5 [Tomobue TpeyroapHuKoB, Kod(pduinmeHt mnomodus. I[lpusHaku mnomO0OHUsA
' TpeyroJabHUKOB. [IpuMeHeHne nogo0us npu penieHny MpakTHYeCKUX 3a1a4

6.7 @opmynbl A8 IUIOMIAAM TPEYrojibHUKA, MapajienorpamMma, pomba Hu
' Tpaneuuu

6.8 CpoiicTBa Tuomaze reomerpuueckux ¢uryp. OTHOIICHHWE IUTONIAACH
' MoI0OHBIX puryp

6. Brluncnenue niomaaeil TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTOU
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
' MPaKTUYECKHX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOro yrja MpsSIMOYTrOJbHOTO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKAECTBO. [pUrOHOMETPHUYECKUE
¢ynkuuu yrinos B 30°, 45° u 60°

6.1 BnucaHHbIE M LEHTpaJbHBIE YIUIBI, YroJl MEXIy KacaTeIbHOM W XOpHOH.
. VYTIbl MEXIY XOpIaMU U CEKYLITUMU

6.13 BrnivcaHHbIE M OIIMCAHHBIE YETBIPEXYTOIBHUKU

6.14 B3aumHoe pacnonoxkeHue IByX OKpyxHocTed. KacaHume oKpyxKHOCTEH.

OOm1re kacaTenbHbIE K ABYM OKPY>KHOCTSIM




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHSAMH: MHOXKECTBO, IIOJIMHOYECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHE OIEpUPOBaTh IOHSATHUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE UCIO0JIb30BaTh rpapuuecKoe NMpeICTaBIeHIEe MHOXKECTB
JUISI OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELIEHUU 33]1a4

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATHUSMH: OMpPEAeTIeHNe, aKCHOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb HWCTHUHHBIE U  JIOKHBIE
BBICKa3bIBAHUS, MPHUBOJUTH MPUMEPhl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpajJbHOE YHUCJIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHWCEN, TPU3HAKH
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOJIYJlb 4ucia, OOBIKHOBEHHAs IpoOb U
necsiTuuHasi JpoOb, CTaHJAPTHBIN BUJ YMCIa, PallMOHAIBHOE YHUCIIO,
UPpALMOHATILHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINIOJNHATH JIEHCTBUS C  YWUCIAaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TMPEACTABIATh 4YHCIA Ha KOOPAMHATHOM
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTara BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHAMM: CTENEHb C LENBIM IOKAa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHbIH KOPEHb, MHOTOWICH, ajaredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEeHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYEThl MO (Qopmynam,
npeoOpa3oBaHUs LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUN H
BBIPAKEHUI C KOPHAMHM, PA3I0KEHHE MHOTOWJIEHA HA MHOXKMTEIH, B
TOM YHCIIE€ C HCIOJB30BaHHMEM (OpPMYNT pa3sHOCTH KBaJpaToB U

KBaJpaTa CYMMBbI U pa3HOCTU

YMeHue ONCPpUPOBATH NOHATUAMU: YUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJpPATHBIC YPABHEHUS,
IpOOHO-PAIMOHANBHBIC YPABHEHHSI C OJHOW MEPEMEHHOH, CHCTEMBI
JBYX JIMHEHMHBIX YPaBHECHMI, JTUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUN 3a]a4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0O M KOOPJIMHATHYIO IJIOCKOCTb JJIsi M300pakKeHMsI pelIeHUI

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUA, TpaduK QyHKUINUU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINN; yMeHUe OTIEpUPOBATh TOHSITHSIMH: npsiMast
MPONOPIIHOHALHOCTh, JTMHEWHAs (YHKIUS, KBaJpaTU4Has (yHKIHUS,
oOpaTHasi NIPONOPLUUOHANBHOCTh, Mapaboia, rumnepbosia; yMeHHe
cTpouTh rpaduku GyHKINUN, UCTIOIB30BaTh TPAPHUKHU IS OTIPEICTICHIS
CBOMWCTB TIPOIIECCOB M 3aBUCHMOCTEH, IJIS peIleHHs 3ajad U3 APYTuX
y4eOHBIX TIPEIMETOB W peajbHOM JKU3HH; YMEHHE BBIPAXaTh

(dhopMynaMu 3aBUCUMOCTH MEXYy BEIHUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSAMU: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TeOMETpUYECKass  MPOTPECcCUM;  YMEHHUE
UCIOJIb30BaTh CBOWCTBA MOCJENIOBATEIILHOCTEH, (POPMYJIbl CyMMBI U
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y‘IC6HLIX npeaAMETOB U peaanoﬁ KHN3HHU

YMeHue peuiaTh 3aa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha HPOLCHTHI,
JOJIM MW 4YaCTH, IOBHKCHHC, pa60Ty, LHCHY TOBAapOB U CTOHUMOCTH
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEMENHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTaBJIATH BbIpaKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI 110 YCJIIOBHIO 3aJa4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaBIIOHO,I[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (UTypa, TOUYKa, OTPE3OK, MpsMasd,
Jyd, IOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPAMOYIOJBHBIA TPEYroJbHUK,

MEIHaHa, 6I/ICCCKTpI/IC8. U BBICOTAa TPCYrOJIbHUKA, LIeTI:IpéXerJ'II:HI/IK,




napajienorpaMMm, poM0O, TPSAMOYTOJIbHUK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KpYI', KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3agadd, B TOM YHCIE U3 MOBCETHEBHOM
KU3HU, Ha HAXOXKJIEHUE TeOMETPUYECKHX BEJIIMYMH C MPUMEHEHHEM

U3yYCHHBIX CBOMCTB GUTYp U (pakToB

10

YMeHue omnepupoBaTh IMOHSATHUSMHU: PaBEHCTBO (HUIYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaUICIbHOCTh M TMEPIECHIUKYISIPHOCTh MPSIMBIX,
YroJa MEXIy TMPSMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIIHUs,
nojgooue Guryp, moA0OHbIE TPEYTOJIbHUKHA, CAMMETPHST OTHOCUTEIHHO
TOYKHA U TPSIMOW; YMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh TPSIMBIX B

OKpYKaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YTOJ
(BenMuMHA yrjla, CHHyC W KOCHUHYC yIJIa TPEYroJIbHUKa), IJIOIIA/b;
YMEHHE OLIEHUBATh Pa3MEpbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIbHOTO TMapaljieNienuIe1a; YMEHUE MPUMEHSATh HpPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOLICHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMIAICH

12

YMenune wu3zo0paxkarh IUIOCKME (UTYPBl M WX KOMOWHAIIMH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M  JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATH IIOHATHUSAMM IIpAMOYT'OJIbHAA CHUCTEMa
KOOpAHUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC MMPOU3BCACHUC BEKTOPOB,
YMCHHE HCIOJIB30BATb BCKTOPBI U KOOPAWHATHI IS NPCACTABJICHUS
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YmMmenue OIICpHUPOBATH TTOHATUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpaMMmel, Ta6J'II/II_[BI, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEIHaHa,
HauOOJIbllIee ¥ HauMEHbIIIEE 3HAYCHHs, pa3dMax YHUCJIOBOIO H3.60pa;

YMCHHC HU3BJICKATBh, HHTCPIIPECTUPOBATDH n HpeO6pa3OBLIBaTL




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEIUYMHBI B

OKpY’KaIoIlleM MUpe

15

YMeHune omnepupoBaTh MOHITHSAMHU: CIIyYalHBIA OMBIT (CIy4yalHbIN
9KCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy4ailHOTO OIbITa, CiIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/ladyd METOJIOM OPraHM30BAHHOTO Mepedopa M C HMCHOJIb30BAHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOSTHOCTU PEaTbHBIX
COOBITHI U SIBJICHM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHII B OKpYXalolleM MHpPE M B IKU3HU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ IJIsl PEIICHHS
3a/1aud, TPHUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HHU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKH B
HWCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIUECS  PE3YyIbTaThI,
MOJIYYCHHBIC B XOJIC PAa3BUTHS MaTEeMaTUKU KaK HAyKH, TPHUBOIMTH
pUMEPbl MAaTEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTEYCCTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1o OObIKHOBEHHBIE M JIECATUYHbIE  ApOOM,  MHPOLEHTHl, OECKOHEUYHBIE
' MepUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHUYECKHE OIepalud C  paruoHATbHBIMU
' YUCIIaMH

14 JelictBurenpHple uyncia. ApudmeTndeckue omepanud ¢ JAeHCTBUTEIHHBIMH
' YUCIIaMH

Le [IpubmmxkEéHHBIC BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3ynbTaTa BhIUMCICHHH
2 AnreOpandeckue BbIpaXKEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenens ¢ uenbiM mnokasareneM. CTemnmeHb C palMOHAJIbHBIM IOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOPEHb HaTypaJbHOU CTEIICHH. JevictBus c
. apuMeTHYeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

31 Lensle u apoOHO-panMoHanbHbIe ypaBHEHHS. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHUI

39 Hensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBl U COBOKYMHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 UucnoBbie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEH

4.2 Apudmernueckas W reomeTrpudeckas mnporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl U
MUHUMYMBl QyHKIMH. HanOompimee W HamMmeHbllee 3HaueHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr
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HOACHUTEJIBHAA 3AIIMCKA

['eoMeTpusi kak OJWH W3 OCHOBHBIX PAa3/JEiOB UIKOJbHOW MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYeHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPACTCS Ha  JOTHMYECKYIO,
J0KA3aTeNIbHYI0 JIMHUIO. LIEeHHOCTh M3y4eHUsI T€OMETPUU HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0OKA3aTeNIbHBIE PACCYXAECHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
pacCykJIeHusi «OT TPOTUBHOIO», OTJIMYATh CBOWCTBA OT MPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

Bropoii 1enpi0 u3ydeHuss TeOMETPUHM SABJSETCS HCMOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpPU PEIICHUU KAaK MaTeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peasbHOW Jku3HU. OOydaromuiicss JOJDKEH HayYUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OmHcaTh CIIOBAMHU JaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TIIOIIAbh 36MEIBHOTO Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JITTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyeMble pa3Mephbl rapaxka sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemeHuun 3amay MPaKTUUYECKOTO XapakTepa OOYyYarOMIMICS YUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMU
npeIMeTaMi, MOTHBUPOBATH MCIIOIB30BATh OMPEIEICHUS TeOMETPHUIECKUX (puryp
U TIOHATHM, JEMOHCTPUPOBATh MPUMEHEHUE TOJYUYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBSI3M Haumbojee SAPKO BHAHBL B Temax «BekTopsiy,
«Tpuronomerpuueckue cooTHOWEHUs», «Meroxg koopauHary U «Teopema
[Tudaropar.

YueOnniii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIHE OCHOBHBIC Ppa3iciibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOWCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 kacce
— 68 yacoB (2 yaca B Hefento), B 8 kiacce — 68 yacoB (2 yaca B Henemn), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. POPMYJIIBI TPUBEACHHUS.

Pemenne TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne npakTHUeCKMX 3a7ad C UCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogoous. [logoOue cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 TNpPOU3BEIECHHH OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACaTEIbHOM.

Bektop, nmnuHa  (MOAyNb)  BEKTOpa,  COHAIpaBICHHBIE  BEKTOPHI,
IPOTHUBOMOJIOKHO  HANPABJIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMyd HaJ BeKTopaMu. Pa3nokeHue BeKTopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopaumHatel BekTopa. CKalsIpHOE NpPOW3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapTOBbl KOOPAMHATHI Ha IJIOCKOCTU. Y PAaBHEHUS MPSMOW U OKPYKHOCTHU
B KOOpAMHATAaX, MIEPECEUECHUE OKPYKHOCTEN U MpsAMBIX. MeToa KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBriibHBIE MHOTOYTOJIBHUKHK. JlMHaA OKpyXHOCTH. ['pamycHas w
paauaHHas Mepa yriia, BBIYUCIEHUE JJIMH Oyr OKpyxHocTed. I[lnomanp kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS] TIOCKOCTH W BHYTPEHHHE CUMMETpUU QUryp (3jeMeHTapHbIC
npeacrasienus). [lapamiensHeiii nepeHoc. IToBopoT.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHMS NpPOrpaMMbl y4eOHOro Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUID ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTEIBbHOCTH M PA3BUTHEM HEOOXOJAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM WU
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTHUYECKUX OOBEKTOB, 3aJay, PEIICHUH, PacCyk ICHUH, YMEHHUIO BHJIETh
MaTeMaTH4EeCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpPHUEHTAlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHWEM MAaTEMaTUYeCKOM HAayKHM KakK cQepbl YeI0BE4YECKOU
NEATEIIbHOCTH, HTAINlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTUS LIMBUIM3ALUMU,
OBJIAICHUEM SI3bIKOM MATEMAaTHKHA MU MAaTEMaTH4YECKOM KYyJbTYpOH KakK CPeICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATAH W OTIbIXa, peryasapHas Quznyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B 00JACTH COXPAHHOCTU OKpY’KaIOIIEeW Ccpeibl, IUIAHUPOBAHUSA MOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThIO B (OPMHPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YyYeOHbIEe HeiiCTBUSA

ba3oBble Jornueckue aAecTBU:

e BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMyIUPOBATH
ONpeNeNiCHUs]  MOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KJaccupuKaluu, OCHOBaHUSA JUisi OOOOIICHUST U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpUHUMATH, (OpPMYIHpPOBaTH M  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHbIC, YacTHbIE M OO0uIue,
YCIJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (akTaX, [AAaHHBIX, HAOJIIOJEHUSAX U YTBEPKICHUSX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€IyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUU (MPAMbBIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh aApPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3amauu (CpaBHMBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauboJiee MOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKUH HHCTPYMEHT TO3HAHUS,
(GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUHE, MpoodIIemMy,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEeKTa, 3aBUCUIMOCTEH 00BEKTOB MEXKIY CO00ii;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh 000OIIEHUS W BHIBOJBI TI0 pe3ysIbTaTaM
NPOBEACHHOTO HAOJIOICHUsS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3WPOBATh BO3MOXKHOE pAa3BUTHE IpOIlecca, a TaKKe BBIIBUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIpEICTaBICHUS;

BbIOMpaTh (QopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK 1O KPUTEPHUSIM, MPEITI0KCHHBIM
yduTeIeM WIH ChOopMyIUPOBAHHBIM CAMOCTOSI TEIBHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTHUPOBAThH MMOTYyUYEHHBIN pe3yIbTaT;

B XO7I€ OOCYXKIEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOUW TEMBI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX
YYAaCTHUKOB JHAJIoTa, OOHAPYKHMBATh PA3JUYME W CXOJICTBO TO3WIUN, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPENCTaBIATh  PE3yJIbTATHI pelieHus  3aJauH, IKCIIEPUMEHTA,
UCCJICIOBAHUS, TIPOCKTA, CAMOCTOSTEIIBHO BBIOUPATh (POPMAT BBHICTYIUICHHSI
¢ y4€ToM 3aja4 NMPE3CHTAIMA U OCOOCHHOCTEH ayTUTOPHH;

MOHMMATh W MCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUIYaJTbHON
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1ICJIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATh OPTaHU3AIIMIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJIaTh MPOIIECC U Pe3yibTaT pabOThl, 0000MATh MHCHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYIINOBBIX (opMax padboTel (0OCyKaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIWHUPOBATh CBOM JCHCTBUSA C JAPYTMMHM YJI€HAMU KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMIMUA MPOIYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJIATH ILJIaH, AJITOPUTM pelIeHUs 3aaadd (WM ero
94acTh), BBIOMPATh CIOCOO pEHICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMONPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yibraTta
pEILIeHUsT MaTEMATUYECKON 3a]1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IPH PEIICHUH 331a4H,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 9 kJjacce OOydYaromuiics TMOJTYYUT CIECAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIHUHM OCTPBIX YIJIOB, HAXOJUTh C WX
MOMOIIIBI0 PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJIBHOIO TPEYTrOJbHUKA («pPEIICHHE
MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYJISTOPA) TJTUHbI
U YTJIbI 111 HETaOJWYHBIX 3HAUCHUH.

[Tonwp3oBaThecst popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JIJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMU
BEJTMYMHAMH.

Hcnons30BaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JIJISI HAXOXKACHUS PA3TUIHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh HUX TPHU
pEIIeHNN TeOMETPUIECKUX 3a/1au.

Brnamerp moHsATHAMH — TIpeoOpa3oBaHUs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX uryp. [1op30BaTHCS CBOMCTBAMHU MOJO0MS TTPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJIMHBI M HAaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpuMeHsTH CBOWMCTBA MOMOOMS B MPaKTUYECKUX 3ajadax. YMETh NPHUBOJUTH
IPUMEPHI MOJJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaThCss TEOpEMaMH O MPOU3BEAECHUMN OTPE3KOB XOP/I, O MIPOU3BEICHUHU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHMMAaTh MX TEOMETPUUYCCKHN U (PU3MUECKUN
CMBICJI, TIPUMEHATh WX B PCIICHHH TCOMETPUYECKHX M (PU3MUecKux 3ajaad.
[IpuMeHATH CKaJISIpHOE MPOU3BEICHUE BEKTOPOB 111 HAXOXKICHUS IJIUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPJAWHAT Ha IUIOCKOCTH, MPUMEHATH €ro B
pELIEHNH FeOMETPUYECKUX U MPAKTHYECKUX 3a/1au.

Brnanerp MOHATHSMU NPaBUIBHOIO MHOTOYTOJBHUKA, MJIMHBI OKPYXHOCTH,
JUIMHBL JyTU OKPY>KHOCTH W PaJIMAHHOW MEphI yriia, yMETh BBIUHUCIATH ILIOMIAAb
Kpyra u ero yactei. [I[puMeHsITh oJIydeHHbIE YMEHHUS B TPAKTUUECKUX 3a]/1auax.

Haxomute ocu (Wim TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIyYasix.

[IpuMeHsTh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYEeCKUE
MOJIEIH ISl 3a/1a4 peajibHON JKU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BHIUYUCICHUS
C TMPUMEHEHHEM TMOJO0MS W TPUTOHOMETPUYECKUX (YHKIMK (TOIB3YSICh, TIE
HEOOXO0AMMO, KATbKYJISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE






9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. Pemnienre TpeyroJbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogodus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 of HOCTH | TIJIO y; b Kpyra 8 8 bubmorexa IOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 6
JBIKeHHA IOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




IHOYPOYHOE IIVIAHUPOBAHHUE



9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Kontpoabusbie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Omnpenenenre TPUrOHOMETPUUECKUX 1 bubnuorexa [JOK
¢byskuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 ®opmyIbl IPUBEACHUS 1
bu6moreka [IOK
3 Teopema rocuiycos 1 https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6mmoreka [IOK
> Teopema kocitycos L https://m.edsoo.ru/8al142d5e
bu6mmoreka [IOK
0 Teopema ciitycos L https://m.edsoo.ru/8al42e8a
TeopeMa cuHyCcOB
Teopema cuHyCcOB 1
9 Haxoxnenue njvH CTOpOH U 1 bubnmuoreka [JOK
BEJINYUH YIJIOB TPEYTrOJIbHUKOB https://m.edsoo0.ru/8a1430b0
bubmuoreka [JOK
10 P 1
CHICHHC TPCYTONBIHEOB https://m.edsoo.ru/8al142ac0
bubmuoreka [JOK
11 P 1
CHICHHE TPEYTONBHHKOB https://m.edsoo.ru/8al142ac0
bu6mmoreka [JOK
12 Petiertite TpeyrobHiKon L https://m.edsoo.ru/8a142ac0
13 Pemenue TpeyroapHUKOB 1 bubmiorexa LIOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTHueckoe NpUMEHEHNE TEOPEM

bubmuoreka [JOK

14 CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c

15 [IpakTHueckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCHHYCOB

16 KonTtposnsHast pabota o Teme bubmoreka [IOK
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a

bubmmoreka [{OK

17 [TonsiTHe o mpeobpazoBaHUM OO0 https://m.edsoo.ru/8al43ab0

18 CoOTBETCTBEHHBIE 2JIEMEHTHI bubnuorexa [JOK
MoA0OHBIX Uryp https://m.edsoo.ru/8al143de4
COOTBETCTBEHHBIE DJIEMEHTHI

19 MoA0OHBIX pUryp
Teopema o mpou3BeIeHUU OTPE3IKOB

20 XOp[l, TEOpEMA O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTelbHOU
Teopema o nmpousBeieHUU OTPE3KOB

21 XOp/Jl, TEOpEMa O MPOU3BEIACHUU bubnuoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBajipaTe KacaTeabHOM
Teopema o mpou3BeIEHUU OTPEIKOB

99 XOpJ, TeopeMa O IPOU3BEICHUU bubnunoreka [JOK
OTPE3KOB CEKYIINX, TEOpeEMaA O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTeJbHOM

23 [IpumeHeHne TeopeM B pelICHUH bubnuoreka [IOK
reOMETPUUYECKHUX 3a1a4 https://m.edso0.ru/8a143f06

24 [IpumeHeHne TeopeM B peLICHUH bubnuoreka [IOK

TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8al1443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

IIpuMeHeHne TeopeM B pellIeHUN

bubmuoreka [JOK

25
reOMETPUYECKUX 3a7a4 https://m.edso00.ru/8a144578
KonTtponsHast pabota o Teme
26 "ITpeoOpazoBanne mogoOusI. bubnuorexa [JOK
Mertpuueckue COOTHOLIEHHUS B https://m.edsoo.ru/8a1447a8
OKpyXHOCTH"
Omnpenenenre BEKTOPOB.
27 DOu3ndecKuil ¥ TeOMETPHICCKUM bubmorexa HOK
p https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
28 Crio’)xeHue U BBIYUTAHHE BEKTOPOB, bubmuorexa [JOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxeHue u BBIYUTaHHE BEKTOPOB, bubnuoreka [IOK
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue u BEBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
31 Paznoxenue BekTopa 1o ABym
HEKOJIJTMHEAPHBIM BEKTOPaM
bu6mmoreka [JOK
32 KoopauHats! BekTOpa
PA P https://m.edsoo.ru/8al44fbe
CkansipHO€ IPOU3BEICHHE BEKTOPOB,
33 ero 1 II)/IMeHeII;)I/Ie JIS1 HAXOXK, eHI/IIjI bubmorera [JOK
P s A https://m.edso0.ru/8a14539c
JUIMH U YTIIOB
CkansipHOE IPOU3BEICHUE BEKTOPOB,
34 ero II II)/IMeHeIl:I/IG: H;IH HaXO0X, eHI/IIjI bubmorexa HOK
P a a https://m.edso0.ru/8a14550e
JUIMH U yTIIOB
35 Pemienne 3a1a4 ¢ moMoIpio bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3a1a4 ¢ moMoIIbI0 bu6nmoreka [JOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
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https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

BEKTOPOB

https://m.edsoo.ru/8a1458c4

[IpuMeHeHre BEKTOPOB JUIsl PELLIECHUS

37
3a1a4d GU3UKU
38 KonTtponeHas pabota o Teme bubmmoreka [IOK
"Bextops!" https://m.edso0.ru/8a145b08
39 JlekapTOBBI KOOPIMHATHI TOYEK HA
TUIOCKOCTH
. bubnuorexa [JOK
40 ¥paBHeHie MpAMOit https://m.edsoo.ru/8a145c48
41 VYpaBHeHHE NpAMOKN
bu6moreka [IOK
42 ¥PABHEHHE OKpYIKHOCTH https://m.edsoo.ru/8al4635a
43 KoopanHatsl Touek nepeceyeHus bubnuoreka [JOK
OKPY)KHOCTH U MPAMOI https://m.edso0.ru/8a146620
Metoa KOOpAMHAT MPH PEIICHUH
44 T€OMETPHUYECKHX 3a/1ad,
MPAKTUYECCKUX 3314
Metoa KOOpAMHAT MPH PEIICHUH
45 reOMETPUYCCKHX 3a/1a4,
MPAKTUYCCKUX 3314
Meto KOOpAMHAT MPH PEIICHUH
46 reoOMEeTPUYECKUX 3374,
MPAKTUYCCKUX 3314
KonTponpHas paboTa o Teme
47 "JlexkapTOBbI KOOPAWHATHI HA Bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IUIOCKOCTH
48 [IpaBunbHBIE MHOTOYTOJIBHUKY, bubnuorexa [IOK

BBIYHCIICHHUE UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bubmuoreka [JOK

49 Hucno . Jlmitia OkpysHoCTH https://m.edso0.ru/8a1472c8
bubnuorexa [JOK
50 Hueno m. Jlmita okpysiocTH https://m.edsoc];.[ ru/8al4714c
o1 JUirHa oyru OKpyKHOCTH
bubnuorexa [JOK
52 Pannantias Mepa yria https://m.edSO(])_.I ru/8al47l4c
53 [Tnomane kpyra, CeKTOpa, CerMeHTa bubmorexa HOK
https://m.edsoo0.ru/8a147426
54 [Tmomanp kpyra, CeKTOpa, CerMmeHTa bubmorexa [TOK
https://m.edso0.ru/8a147750
55 [Tmomanp kpyra, ceKTopa, cerMmeHTa bubmorexa [TOK
https://m.edso0.ru/8a147750
56 TToHsaTHE O IBMXEHUU IIIIOCKOCTH bubmorexa LOK
https://m.edsoo.ru/8a147c82
57 [TapanensHbIN IEPEHOC, TTOBOPOT Bubmmorexa [IOK
https://m.edsoo.ru/8a147f16
58 [TapamiensHbIN IEPEHOC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8a147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT
60 [TapamiensHbIN IEPEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHUI ITpU bubnunoreka [JOK
peLIeHUH 3a/1a4 https://m.edso0.ru/8a1480e2
KoHnTtponsHas pabota no temam
62 "[IpaBuibHBIE MHOTOYTOJIbHUKH.
OkpyXHOCTb. JIBUKEHHUS MIIOCKOCTH"
63 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK

CHCTeMaTHU3allus 3HaHUH. I/I3MepeHI/Ie

https://m.edsoo.ru/8a148524
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TCOMETPHUUICCKUX BCIMYHH.
TpeyroapHUKH

64

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIHs 3HAHWH.
[TapannensHble U NEPICHAUKYISPHBIC
MpsIMbIE

bubmmoreka [{OK
https://m.edso0.ru/82a148650

65

[ToBTOpeHnue, o6o0IICHNE,
CHCTEMAaTH3aIs 3HaHWH.
OKpYyXHOCTb U KPYT.
['eomeTpuyeckre MOCTPOCHUS. YTIIbI
B OKPY>KHOCTH

66

[ToBTOpeHue, 0600IICHNE,
cucTeMaru3anys 3HaHui. Brimcannsle
Y ONHMCAHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB

67

Hrorosas koHTpoJbHAs paboTa

bu6mmoreka [IOK
https://m.edso0.ru/8a148920

68

[ToBTOpEeHuE, 0600IICHNE,
CUCTEMaTH3al|s 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKLHU OCTPHIX YIJIOB, HAXOAUTh C UX
IIOMOIIIBIO PA3JIUYHBIE 3JIEMEHTHl MPAMOYTOJIBHOTO TPEYTrOJbHHUKA
(«pemreHue  MPSAMOYTOJBHBIX  TPEYrojabHUKOB»). Haxomuts (¢

MOMOIIBIO KAJIbKYJIATOPA) AJTUHBI U YIIIbI 17151 HETAOIMYHBIX 3HAUCHUI

6.2

[Tonb3oBatbes dbopmynamu MIPUBEICHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JJIsi HAXOKJIEHUS COOTHOIIECHUMN

MCKIAY TPUTOHOMETPHUICCKUMU BEIIMUYNHAMHA

6.3

Hcnonb3oBath TEOpeMbl CHHYCOB M KOCHHYCOB HJIsi HaXOXKICHHUS
Pa3IUYHBIX DJIEMEHTOB TPEYrOJbHUKA («PEUICHUE TPEYrOJbHUKOBY),

IIPUMCEHATH UX IIPU PCIICHUHN I'COMCTPHUICCKUX 3ada4

6.4

Brnagers monsTHsMH TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
35eMeHTOB MoA0OHbIX ¢uryp. Ilonb3oBarbest cBoiicTBamMH TOI00US
MPOU3BOJBHBIX (UTYP, YMETHh BBIUUCIATH AJUHBI U HAXOIAUTH YIIIbI Y
nono6HbIX ¢uryp. [IpumeHsTh cBOIiCcTBa MOAOOHS B MPAKTUYECKUX
3ajayax. YMeThb MpPHUBOAMTH MpHUMEpPhl MOJOOHBIX (uryp B

OKpYyKaroueM MUpe

6.5

ITonp30oBaThCs T€OpEMaMHn O IIPOU3BCACHUNU OTPE3KOB XOpA, O

IMPOU3BCACHUUN OTPE3KOB CCKYIINX, O KBAApaTeC KacaTelIbHOU

6.6

ITonp30oBaThCs BCKTOpPpAaMH, IOHUMATb HUX TCOMCTpI/IquKI/Iﬁ n
(I)I/I3I/I‘-ICCKI/II‘/’I CMBICJI, ITPUMCHATL UX B PCHICHUU TCOMCTPUYCCKUX U
(I)I/I3I/I‘-IGCKI/IX 3aaay. HpI/IMeH}ITB CKaJIIpHOC TPOU3BCIACHHUEC BCKTOPOB

U HAXOXKACHUA IJIMH U YTIJIOB




Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IVIOCKOCTH, IMPUMCHATH €ro B

o pEeLIEHUN TEOMETPUYECKUX U IIPAKTUYECKUX 3a1a4
Biagers NOHATUAMM — NPABUIBHOTO  MHOIOYIOJIbHUKA,  JUIMHBI
6.8 OKPYXXHOCTH, JUIMHBl AYIM OKPYKHOCTH M paJuaHHOM Mephl yIua,
' YMETh BBIYMCIATH IUIOMIAAL Kpyra M ero yacredl. I[IpuMeHsTh
IIOJIy4CHHBIC YMEHUS B IIPAKTHYECKUX 3a/1a4ax
6.9 Haxoauts ocu miy 1eHTpbl CHUMMETPHUH (QUTYp, TPUMEHSTh IBUKEHUS
. IIJIOCKOCTH B IPOCTEUIINX CITydasx
[IpuMeHATs NONy4YeHHBIE 3HAHUS HA IPAaKTUKE —  CTPOHUTH
MaTeMaTHYEeCKUE MOJEIH JJIA 3a7a4 PEaJbHOW JKM3HU U IPOBOJIUTH
6.10 COOTBETCTBYIOIIME BBIYUCICHUS C MpPUMEHEHHEeM TNoao0us U

TPUTOHOMETpPUUECKUX (GYHKIUN (MOJB3ydach, TIe HEOO0XO0AUMO,

KaJIbKYJIATOPOM)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

9 KITIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1ECTBO. POPMYJIbI IPUBEACHUS
Pemrenne TpeyrospHHKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
6.2 MPaKTUYECKUX 3a/ad C HCIOJIb30BAHUEM TEOPEMBl KOCHMHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [Tpeo6pazoBanwme mopoowus. [1o100Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o nmpousBeAeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
' CEKYIIMX, TeOpeEMa O KBaJpaTe KacaTeJIbHOU
Bextop, mnmHa  (MOAyNlb) — BEKTOpa,  COHANpaBiICHHBbIE  BEKTOPHI,
65 MIPOTUBOTIOJIO)KHO ~ HANpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpaIlMU HAJl BEKTOpaMu. PasiioxkeHue BEKTopa 1o AByM
HEKOJUIMHEApHbIM BEKTOpaM
66 Koopaunatsl BekTopa. CKajlsipHOE NPOU3BEACHUE BEKTOPOB, MPUMEHEHUE IS
' HAaXOKJECHUS JUIMH U YIJIOB
JlexapTOoBbI KOOPJAMHATHI HA TUIOCKOCTU. YPAaBHEHUs NMPSMON U OKPYKHOCTH B
6.7 KOOPJIMHATAX, MEPEeCceUeHNnEe OKPYKHOCTEH U NpsMbIX. MeTo1 KOOpAUHAT U €ro
PUMEHEHHE
6.8 [IpaBusbHBIE MHOTOYTOJIBHUKU
6.9 JlinHa okpyxHOCTH. ['paycHas U paguaHHas Mepa yriia, BBIYMCIECHUE JUIMH IyT
' OKPYKHOCTEHU
6.10 [Inomans kpyra, CEKTOpa, CErMEHTa
6.11 JIBI)KEHUSI IUIOCKOCTH M BHYTPEHHHE CHMMETpUH (uryp (seMeHTapHble
' npencraienus). [lapamnensusiil neperoc. [loBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBarh IOHATUSAMH: MHOXECTBO, IIOJIMHOYKECTBO,
Olepaly HaJ MHOXECTBAMM; YMEHHE OIEpUPOBATh IOHATUSIMH:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE UCIO0JIb30BaTh rpapuuecKoe NMpeICTaBIeHIEe MHOXKECTB
JUISL OTIMCAHUsI PEAIBHBIX IIPOLIECCOB M SIBJICHUM, IPU PEIICHNUN 33134

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATHUSMH: OMpPEAeTIeHNe, aKCHOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb HWCTHUHHBIE U  JIOKHBIE
BBICKa3bIBAHUS, MPHUBOJUTH MPUMEPhl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHWCEN, TPU3HAKH
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOJIYJlb 4ucia, OOBIKHOBEHHAs IpoOb U
necsiTuuHasi JpoOb, CTaHJAPTHBIN BUJ YMCIa, PallMOHAIBHOE YHUCIIO,
UPpALMOHANIFHOE YHUCJO, apu(METHYECKUil KBaJpaTHBIH KOPEHb;
YMEHHME BBIMIOJHATH JCHCTBUS C  UWCIAMH, CpaBHUBAaTh U
yIOPSAOYMBATh 4YHCIA, TMPEACTABIATh 4YHCIA Ha KOOPAMHATHOM
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTara BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHUSAMH: CTENEHb C LENBIM IOKa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHbI KOpPEeHb, MHOTOWIEH, ajredpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEeHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYEThl MO (Qopmynam,
npeoOpa3oBaHUs LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHAMH, PA3JI0KEHHE MHOTOYJIEHA HA MHOXUTENH, B
TOM YHCIIE€ C HCIOJB30BaHHMEM (OpPMYNT pa3sHOCTH KBaJpaToB U

KBaJpaTa CYMMBbI U pa3HOCTU

YMeHue ONCPpUPOBATH NOHATUAMU: YUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOM IIEPEMEHHOM, YHCJIOBOE€ HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHBbIE U KBAJpaTHbIC ypaBHEHMS,
IpOOHO-PAIMOHANBHBIC YPABHEHHSI C OJHOW MEPEMEHHOH, CHCTEMBI
JBYX JIMHEHMHBIX YPaBHECHMI, JTUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHMCJIE IIPU PELICHUH 33Ja4 U3 IPYIUMX IPEIMETOB
U TPAKTUYECKUX 3a/ad; YMEHHME HCIIOJIb30BaTh KOOPAVHATHYIO
NpSMYI0O M KOOPJIMHATHYIO IJIOCKOCTb JJIsi M300pakKeHMsI pelIeHUI

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUA, TpaduK QyHKUINUU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINN; yMeHUe OTIEpUPOBATh TOHSITHSIMH: npsiMast
MPONOPIIHOHALHOCTh, JTMHEWHAs (YHKIUS, KBaJpaTU4Has (yHKIHUS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapaboia, runepbona; yMmeHHe
cTpouTh rpaduku GyHKIIUN, UCTIOTB30BaTh TPadUKH 711 OTIPEICTICHUS
CBOMWCTB TIPOIIECCOB M 3aBUCHMOCTEH, IJIS peIleHHs 3ajad U3 APYTuX
y4eOHBIX TIPEIMETOB W peajbHOM JKU3HH; YMEHHE BBIPAXaTh

(dhopMynaMu 3aBUCUMOCTH MEXYy BEIHUYNHAMU

Ymenue OIIepUpPOBATH MOHITUSAMHU: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrpPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJENIOBATEIILHOCTEH, (POPMYJIbl CyMMBI U
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y‘IC6HLIX npeaAMETOB U peaanoﬁ KHN3HHU

YMeHue peulaTh 3aa4u Pa3HbIX THUIIOB (B TOM 4YHCJIC Ha HPOLCHTHI,
JOJIM M 4YaCTH, ABHIKXCHHC, pa60Ty, LCHY TOBapOB MU CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEMENHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTaBJIATH BbIpaKCHUA,
YpaBHCHHA, HEPABCHCTBA W CUCTEMbI II0 YCJIIOBHUIO 3a/la4u,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (UTypa, TOUYKa, OTPE3OK, MpsMasd,
Jyd, IOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
U PaBHOCTOPOHHUM TpPEyroJbHUKH, MPSIMOYTOJbHBIM TpPEyrojbHHUK,

MEIHaHa, 6I/ICCCKTpI/IC8. U BBICOTAa TPCYrOJIbHUKA, quLIpéxyFOHBHI/IK,




napajienorpaMMm, poM0O, TPSAMOYTOJIbHUK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KpYI', KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemarhb 3aJadd, B TOM YHCJIE W3 MOBCEIHEBHOM
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEJIIMYMH C IPUMEHEHUEM

U3yYCHHBIX CBOMCTB GUTYp U (pakToB

10

YMeHue omnepupoBaTh IMOHSATHUSMHU: PaBEHCTBO (HUIYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaUICIbHOCTh M TMEPIECHIUKYISIPHOCTh MPSIMBIX,
Yroa MEeXAy TMPsSMBIMU, TEPIEeHIUKYISIp, HAKJIOHHAs, TMPOCKIHs,
nonooue Guryp, mogoOHbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIEHO
TOYKHA U TPSIMOW; YMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh TPSIMBIX B

OKpYKaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUSAMM: JJIMHA, PACCTOSHUE, Yol
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEpbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oObema
MPSIMOYTOJILHOTO TapalljiesienuIeaa; YMEHHE MPUMEHSATh IpPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOLICHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMIAICH

12

YMenune wu3zo0paxkarh IUIOCKME (UTYPBl M WX KOMOWHAIIMH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥  AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATH IIOHATHUSAMM IIpAMOYT'OJIbHAA CHUCTEMa
KOOpAHUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YUCIIO, CKAJIAPHOC MMPONU3BCACHUC BCKTOPOB;
YMCHHE HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId TPCACTABJICHUA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YmMmenue OIICpHUPOBATH TTOHATUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpaMMmel, Ta6J'II/II_[BI, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEIHaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC HU3BJICKATBh, HHTCPIIPECTUPOBATDH n HpeO6pa3OBLIBaTL




uH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IMIAX M Ha JAdarpamMMax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEIUYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHune omnepupoBaTh MOHITHSAMHU: CIIyYalHBIA OMBIT (CIy4yalHbIN
IKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (IJIIEMEHTapHBIA HCXON)
CIIy4ailHOTO OIbITa, CiIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/ladyd METOJIOM OPraHM30BAHHOTO Mepedopa M C HMCHOJIb30BAHUEM
MpaBUJIa YMHOXKEHHS; YMEHHUE OLIEHUMBATh BEPOSITHOCTH pPEATbHBIX
COOBITHI U SIBJICHM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHM B OKpYXKAaloIleM MHpPe U B IKHU3HH;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ IJIsl PEIICHHS
3a/1aud, TPHUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HU, PACIIO3HABATH MPOSBIICHNE 3aKOHOB MaTEMAaTHKH B
HWCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIUECS  PE3YyIbTaThI,
MOJIYYCHHBIC B XOJIC PAa3BHTHS MaTEMaTHKH KaK HayKd, MPUBOIUTH
pUMEPbl MAaTEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTEYCCTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1o OObIKHOBEHHBIE M JIECATUYHbIE  ApOOM,  MHPOLEHTHl, OECKOHEUYHBIE
' MepUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHUYECKHE OIepalud C  paruoHATbHBIMU
' YUCIIaMH

14 JelictButenpHble uncia. ApudmeTrndeckue omnepanuu ¢ JACHCTBUTEIHHBIMHU
' YUCIIaMH

Le [IpubmmxkEéHHBIC BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3ynbTaTa BRIYUCICHUN
2 AnreOpandeckue BbIpaXKEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C pPalMOHAIBHBIM IOKa3aTesIeM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOPEHb HaTypaJbHOU CTEIICHH. JevictBus c
. apuMeTHYeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

31 Lensle u apoOHO-panMoHanbHBIe ypaBHEHUS. CHUCTEeMBI M COBOKYIHOCTH
. YpaBHEHUI

39 Lensle u npoOHO-palmoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 UucnoBbie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEH

4.2 Apudmernueckas W reomeTrpudeckas mnporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBl WU
MUHUMYMBl QyHKIMH. HanOompimee W HamMmeHbllee 3HaueHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr
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HOACHUTEJIbBHAA 3AIINCKA

B coBpemMeHHOM ITU(PPOBOM MUPE BEPOSITHOCTh M CTATHCTUKA IPUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOYKH 3PCHUS MPAKTUYECKUX MPHUIIOKEHUH, TaK U UX POJIM B 00pa30BaHUM,
HEOO0X0IMMOM KaKIOMY 4elloBeKy. BospacraeT umciio mpodeccuii, mpu oBiIaieHUH KOTOPHIMU
TpeOyercst xopomas 0a30Bas TOATOTOBKA B OOJIACTH BEPOATHOCTH M CTATUCTHKH, TaKas
MOATOTOBKA BaYKHA JUJIS IMPOJIOJDKEHUS O0pa3oBaHUS W IS YCHCIIHON MPOQeCCHOHATBHON
Kapbephl.

Kaxnpiii 4enoBeK MOCTOSHHO NPUHHMAET pEIICHHs Ha OCHOBE HMEIOIIUXCSA y HEro
JaHHBIX. A 1711 00OCHOBAHHOTO TIPUHSTHUS PEUICHHS B YCIOBUSX HENOCTATKAa WM W30BITKA
nHpopManuu HEOOXOJAMMO B TOM YHCJIE XOpOIIO CHOPMHUPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTHYECKOE MBITIIICHHE.

NmMenHo mosTOMY OCTpO BCTaja HEOOXOIUMOCTh CGHOPMHUPOBATH Y OOYYAIOIIUXCS
(YHKIMOHAJIBHYI0O T'PAMOTHOCTb, BKIIIOYAIOIIYI0 B ce€0s B KayecTBE HEOTHEMIIEMOI
COCTABJIAIONICH yMEHHE BOCIPUHHUMATh H KPUTHYECKH aHAIM3UPOBATh HWH(POPMAIHIO,
MPEJICTABICHHYI0 B Pa3IUYHBIX (OpMax, TOHHMATh BEPOSTHOCTHBIM XapakTep MHOTHUX
peabHBIX MPOIECCOB M 3aBHCUMOCTEH, TPOU3BOIUTH MPOCTEHIITIE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH TIpHHIMNAMH cOOpa, aHamm3a |
MPEJCTaBICHUS JAHHBIX W3 pa3IW4HbIX cdep KU3HU OOIecTBa W rocygapcTBa NpuoOmaer
oOyJaromuxcss K OOIIECTBEHHBIM HWHTEepecaM. M3ydeHHMe OCHOB KOMOWHATOPUKH pa3BUBAET
HaBBIKM OpraHM3aluy nepedopa W MoJcuéTa Yuclia BapUaHTOB, B TOM YHUCIE B TMPUKIIATHBIX
3a/layax. 3HAKOMCTBO C OCHOBaMHU T€OpHH IpadoB cO3AaéT MaTeMaTUYECKUN (QyHIAMEHT JUIs
dbopmMupoBaHUs KOMIIETCHIIMA B oOjacTu wHOOpMATHKM W HHPPOBBIX TexHojoruu. [lpum
M3YYEHUHU CTaTHUCTUKHM M BEPOSITHOCTH O0OOramaloTcsi MpeAcTaBieHus oOydaromuxcs o
COBPEMEHHOM KapTHHE MHpa U METOJax €ro HUccleoBaHHs, GOopMUpPYETCS MOHUMAaHUE POJIU
CTaTHUCTUKM KaK HCTOYHUKA COIMAIBHO 3HAYMMOW HH(OpPMALMK W 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHUSL.

B cootBercTBMM C MJAaHHBIMU LENSIMH B CTPYKType MpOTrpaMMbl y4eOHOTro Kypca
«BeposATHOCTh W CTAaTUCTHKa» OCHOBHOIO o0OIIero o00pa30BaHUsl BBIJICICHBI CIEAYIOIIHE
coJiepkarenbHO-MeToauueckue nuHuu: «lIpeacrapnenue JaHHBIX U OMKcCATEIbHAs CTATUCTUKAY,
«BeposTHOCTBY, «D7eMeHThl KOMOMHATOPUKWNY, «BBeneHne B Teoputo rpagopy.

Copnepxanne nuHun «lIpencraBneHue JaHHBIX U ONHMCATEIbHAs CTATUCTHKA» CIYKUT
OCHOBOM 1711 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(pOPMAalLMEH: OT YTEHUS U UHTEPIPETAINH
uHpopmaluy, MPEICTaBICHHOW B TalnMiax, Ha JauarpamMMax © rpadukax, A0 cOopa,
MIPEJICTaBJICHUS] U aHAJIN3a JAHHBIX C UCIIOJIb30BAHHUEM CTAaTUCTHYECKUX XapaKTEPUCTUK CPEIHHUX
u pacceuBanus. PaGoTas ¢ gaHHbIMH, OOydarouiuecss y4atrcs CUMTHIBATh M UHTEPIPETHPOBATH
JAHHbIE, BBIJBUTaTh, apTyMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIINE TUIIOTE3bl, PA3MBILLISATh
HaJ GakTopamu, BHI3BIBAIOIIUMHU U3MEHYUBOCTh, M OIICHUBATh UX BIUSHHUE HA pacCMaTpUBaeMbIe
BEITUYHMHBI U TIPOLIECCHI.

NuTyuTBHOE  TpeACTaBI€HHWE O  CIOy4YalHOW  W3MEHYMBOCTH,  HCCIIEJOBAHUE
3aKOHOMEPHOCTEH M TEHACHIUN CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM AJIsi M3y4EHUS TEOPUHU
BEpOSATHOCTEH. bonblioe 3HayeHHe UMEIOT MPaKTUYeCKHe 3aJaHus, B YaCTHOCTH OIBITHI C
KJIACCHYECKUMHU BEPOSTHOCTHBIMU MOJICIISIMHU.

[ToHsiTHE BEPOSTHOCTH BBOJUTCS KaK Mepa MpaBIoNoao0us ciydailHOro coObitus. [lpu
M3YYeHUU y4eOHOTO Kypca 00yJaromuecs 3HaKOMATCS ¢ MPOCTEHIINMU METOJaMU BBIYHCIICHUS
BEPOSITHOCTEH B CIIydalHBIX SKCIIEPUMEHTaX C PAaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, TO3BOJISIONIMME CTaBUTh W pemiaTth Ooljiee CIOXKHBIE 3amaud. B
y4eOHBI KypC BXOJAT HadallbHbIE MPEACTABICHUS O CIYyYalHBIX BEMTUYMHAX M MX YHCIOBBIX
XapaKTepPUCTHUKAX.

B pamkax yueOHOTO Kypca OCYIIEeCTBISETCS 3HAKOMCTBO O0YJaIOIIUXCS ¢ MHOKECTBAMU U
OCHOBHBIMH ONEpAlMsIMHU HaJ] MHOXECTBAMH, PACCMATPHBAIOTCS MPUMEPHl MPUMEHEHUS IS



pemieHusl 3agad, a TaKKe MCIIOJIb30BaHUS B JPYrUX MaTeMaTHYECKHX Kypcax M y4eOHBIX
npeaMeTax.

B 7-9 xmaccax m3ydaercss y4ueOHbIH Kypc «BeposTHOCTh M CTaTUCTHKa», B KOTOPBIH
BXOJAT pasznenbl: «lIpencraBiieHne JaHHBIX U OINUCATENIbHAs CTAaTUCTHKA», «BeposATHOCTHY,
«DneMeHThl KOMOMHATOPHKNY, «BBeeHne B TeOpHIo rpadoB.

Ha u3yuenue yuyeOHoro kypca «BeposiTHOoCcTh M cratuctuka» orBoautcs 102 gaca: B 7
kiacce — 34 vaca (1 yac B Hegento), B 8 kiacce — 34 vaca (1 gac B Hezpento), B 9 kinacce — 34 yaca
(1 gac B Heneno).



COJEP/KAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenne NaHHBIX B BHJAE TAaONWI, AMarpaMm, rpadukoB. 3amolHEHUE TaOIuI,
YTCHHE U MMOCTPOCHHE JrarpamMM (CTOJIOUKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHue rpadukos
peanbHBIX TporeccoB. M3BiedeHrne WHGOPMALMU W3 IUArpaMM M TaOJUI], HCIOJIb30BAaHHE H
WHTEPIPETAIHS TaHHBIX.

OrnucarenpHas CTaTUCTUKA: cpeaHee aprudMeTHuuecKoe, Meauana, pa3Max, HanboJbIIee u
HaMMEHbIIIee 3HaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IprMepsl ciryqaiiHOM H3MEHYHBOCTH.

CnyyaitHbli SKCIIEpUMEHT (OTBIT) U cllydaiiHoe coObiTue. BepostHoCTh 1 yactoTa. Poip
MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHUpojE W B oOmecTBe. MoHeTa u
UTpaNIbHAsI KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepuinHbl. Yucino pédep u cymMmapHasi CTEIeHb BEPIIHH.
[IpencraBnenune o cBszHoctu rpada. llenmu um nuxiel. [Tyt B rpadax. O6xoxa rpada (siinepon
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3aaa4u ¢ momoibio rpados.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI YYEBHOI'O
KYPCA «BEPOATHOCTD MU CTATHUHCTUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTAaThbl OCBOCHHS MPOTpaMMbl y4eOHOro kypca «BeposTtHOCTh U
CTaTUCTUKA» XapaKTEPU3YIOTCSI:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TNPOLLJIOMY U HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHSIM POCCHHUCKHUX MAaTeMaTUKOB H POCCHHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX U MPHUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaju3alliil €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPakJIaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHHH MPAKTHYECKUX 3a7ad MaTeMaTHYeCKOM
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOTo 00pa30BaHUs Ha MPOTSHKEHUHN BCel
KU3HU JJIS1 YCHEIHON Mpo¢ecCHOHANbHON EATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHAMBHUAYaJIbHON TpaekTopuu oOpa3oBaHHs U
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K SMOLIMOHAILHOMY M AICTETUYECKOMY BOCIPHUATHIO MaTEeMaTHUYECKUX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlel B JesITeNIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpeACTaBICHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeEJIOBEeKa, MPUPOAbI M OOLIECTBA, MOHUMAHUEM
MaTeMaTH4YeCKOH HayKH Kak c(epbl 4YeloBeYecKOW MAesSTeNbHOCTH, ATAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUJIM3ALUH, OBJIAJICHUEM S3bIKOM MaTEMaTUKU U MaTEMAaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMAaTUYECKHE 3HAHMS B HWHTEPECAX CBOETO 3J0POBBS,
BEJICHUS 3[J0pPOBOTO 00pasa >KWU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (usuyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKAa pedrexcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIlel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH U pelieHus 3agad B 00nacTu
COXPAaHHOCTH OKpYKAIOIIEH cCpenbl, IUIAHUPOBAHUS TOCTYIKOB W OLIEHKHM HX BO3MOXKHBIX
MOCJICJICTBUH TSI OKpYIXKAIOIIEH Ccpefbl, 0CO3HAHUEM TI00aTbHOTO XapaKTepa SKOJOTHYECKHX
po0IeM U MyTel uX petieHus;

8) ajanTanus K M3MEHAIIUMCS YCJI0BUSIM COLMATbHOM M PUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBHUSM B YCIOBHSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPaKTUUYECKYIO NEATeIbHOCTh, B TOM UYUCJIE YMEHHUE YUUTHCS Yy APYTHUX



moziei, mpuoOpeTaTh B COBMECTHOW JESITEIBHOCTH HOBBIC 3HAHMSA, HABBIKA U KOMIIETCHLIUU M3
OIIBITA IPYIUX;

HE00X0AMMOCTHIO B ()OPMUPOBAHUN HOBBIX 3HAHWUU, B TOM 4HUCIIe (OPMYIUPOBATH HJIEH,
MOHATHUS, TUMOTE3bl 00 0OBEKTaX M SBJICHUSAX, B TOM YHCIE paHee HEW3BECTHBIX, OCO3HABAThH
neuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHUMATb CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE PEIICHUS U
JnercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TOCIEACTBUSL, (GOPMUPOBATDH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA

Bba3oBble jornueckue aecTBU:

® BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHUH MEXIy MOHATUAMH, (POPMYIUpPOBATH OMpENEICHUS TOHSITHUH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMK, OCHOBAHUSI JJ1 0000IIEHNS U
CpaBHEHUS, KPUTEPUHU TIPOBOTUMOTO aHAJIH3a;

® BOCHPHHUMATh, (GOPMYIMPOBATh M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPIAUTEIBbHBIE U
OTpHIIaTENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHUBOPEUUs B (pakTax,
JAHHBIX, HAONIOJEHUSX W YTBEPXKICHHSX, TpeiaraTb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U MIPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HCIOJb30BAaHHWEM 3aKOHOB JIOTMKH, ACTYKTHUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

e pa3buparh JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKAECHUHN (IIpsIMbIE U OT IPOTHUBHOIO),
MIPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTelbCTBAa MaTeMaTHYeCKUX (aKToB,
BBICTPAaWBaTh apryMEHTALIUIO, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0O0CHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh CcHOco0 pemieHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOUpaTh HauboJee MOAXOASIIUNA C YUYETOM CaMOCTOSITENIbHO BBIACIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarejbCcKHe 1eHCTBUA

® CIOJNB30BaTh  BONPOCHI  KaK  MCCIENOBATENIbCKMM ~ HHCTPYMEHT  IO3HaHUS,
(dhopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE MPOTUBOPEUHE, TPOOIEMy, CAMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpPMUPOBATH T'HIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA JKCIEPUMEHT,
HEOOJBIIOE HCCIIEOBAaHUE IO YCTAaHOBJCHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTY COOO0M;

e caMocToATenbHO (opmynupoBaTh 00OOIIEHMS U BBIBOABI MO  pe3yabTaTaMm
MPOBEIEHHOTO HAOINIO/IEHUS, UCCIEIOBAaHUs, OIEHUBATH JTOCTOBEPHOCTH MOJTYYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIEHU;

® [IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIABUTATh MPEANOI0KEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanueii:

® BBIABIIATH HEJAOCTATOYHOCTh U M30BITOYHOCTH HH(OPMAIHH, JAHHBIX, HEOOXOUMBIX JIJIS
pelieHus 3a1auu;

e BBIOMpATh, AHATU3UPOBATH, CHUCTEMATHU3HPOBATh W HHTEPIPETUPOBATH HH(OPMAINIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHHUS;



BbIOMpaTh (hopMy MpecTaBiIeHus WHPOPMAIMKA U WUTIOCTPUPOBATH PElIaeMble 3a/1aun
CXeMaMH, JuarpaMMaMu, HHOH rpadukoil 1 nx KOMOMHAIUAMU;

OILICHUBATh HAAEKHOCTh MH(OPMAIMK TO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTENIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁl—[ble JaelcTBHUA:

BOCIIPHHUMATH ¥ (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBHSMHU U IEISMU
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 110 XOJy PEIICHUS 3a/1ad, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTar;

B XOJIe 0OCYX/ICHHUS 33J]aBaTh BOTPOCHI 10 CYIIECTBY 00CYXIaeMOW TeMBbI, TIPOOIEMBI,
penraeMo¥ 3a1a4uu, BRICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIATh
CBOM CYXKJCHHS C CYXJICHHSIMH IPYTHX YYaCTHHKOB JUaiora, oOHapyKHBaTh pa3jindne
M CXOJICTBO TO3WIHH, B KOPPEeKTHOH (opme (opMmympoBaTh pa3HOTIACHS, CBOH
BO3PAKCHUS,;

MIPEJICTABIIATh PE3yIbTaThl PEIICHUS 3aJla4d, dKCIIEPUMEHTA, WCCIICIOBAHUS, MPOCKTa,
CaMOCTOSITEJIBHO BBIOMPATh (opMaT BBICTYIUICHUS C y4ETOM 3ajad MPE3CHTAlUU H
0COOEHHOCTEH ayIuTOpUN;

MMOHUMATh ¥ UCIOJIh30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHIUBHIyaTbHOW paOOTHI TIPH
pelIeHnH y4eOHBIX MaTeMaTHICCKUX 33]1a9,

MPUHUMATH 1IeJIb COBMECTHOU JCSTEIHLHOCTH, INIAHHPOBATH OPraHU3aAI[UI0 COBMECTHOM
paboThI, pacnpenensTh BUIH paboT, TOTOBApUBATHCS, OOCYKIATh MPOIECC U Pe3yabTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBKIX (popMax paboThl (00CYXAeHHS, 0OMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U JPYTHE), BBIIOJIHATH CBOIO YacTh padOThI U KOOPIAUHUPOBATH CBOM JECUCTBUSA
C APYrUMU Y€HAMU KOMaHJIbl, OIICHUBAaTh Ka4eCTBO CBOETO BKJaJa B OOLIMI MPOAYKT
[0 KpUTEPUSAM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aHUMOJCHCTBHUSL.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YYeOHbI€ e CTBUSA

Camoopranuszanms:

CaMOCTOSITENIBHO COCTABJISITh IUIaH, QJITOPUTM peIleHus 3ajauyd (WU €ro 4YacTb),
BBIOMpATh CIOCOO pelIeHusT € Y4ETOM HMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELICHUI € Y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, IMOLIMOHAIbHbIN HHTEJJIEKT:

BJIQJIeTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJI Ipolecca U pe3yibTara pelieHus
MaTeMaTH4eCcKOH 3a/1auu;

MIPENBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPU PELIEHUU 3aJaud, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATa NEATEIBHOCTU IOCTABICHHON LIEIN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI MJIM HETOCTUIKEHUS LIeJIH, HaXOAUTh OLINOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJjacce OOydarOlIMiiCs MOJIYYHT CIEAYIOUINE IpeJIMETHBIC
pe3ynbTaThl:

Yurate WHOGOpPMALWIO, MPEICTABICHHYI0 B TaONMIAX, HAa JUarpaMMax, IMPeICTaBIIATH
JaHHBIE B BUJIE TAOJHI, CTPOUTH TUArpaMMmbl (CTOJOMKOBBIE (CTOJIOYATHIE) WU KPYrOBBIE) IO
MacCHBaM 3HAYCHUU.

OnuceiBaTh M HHTEPIPETUPOBATh pEAbHbIE YMCIOBBIE JIaHHBIEC, INPEACTABICHHBIE B
TabIMIIax, HA AUarpammax, rpadukax.

Wcnonb3oBath A ONMCaHMSI JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKH: CpeIHEe
apudmernyeckoe, MeaHa, HanboJIbllIee U HAUMEHbIIee 3HAaYEHUsI, pa3Max.

Nwmers mpencraBieHune O ciydyailHOM WM3MEHYMBOCTH Ha MpHUMepax LeH, (pu3ndeckux
BEJIMYMH, aHTPONOMETPUYECKUX JIaHHBIX, HMMEThb NPEICTABIEHHE O CTATUCTUYECKON
YCTOWYHBOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo yacoB DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB H TeM Kontpoabmie | TpaxTieckie (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
bubmmoreka [{OK
! TlpeycrapierHe JaHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
2 Onmcatenbras cTaTncTHKa 8 . https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
3 (CorydaiHas H3MEHIHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YyacToTa CIIy4aitHOTO 4 1 bubmuorexa [JOK
COOBITHSI https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
6 O0o001Ienne, cucTeMaTH3alus 3SHaHUH 5 2 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 2 5
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
No KoJsinyecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBbIE
u/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
1 [IpencraBnenue JaHHBIX B 1 bubmmoreka [{OK
TabJIuIax https://m.edsoo.ru/863ec1f8
2 [IpakTHueckue BEIYUCICHUS 110 1 bubnnorexa [JOK
TAOJUYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedyenune u MHTEpIIpeTanus 1 bubnuoreka [IOK
TAOJUYHBIX JAaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas pabora "Tabnuier" 1 1
I'padmueckoe npeacraBneHne
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bu6mmoreka [IOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
rarpaMmm
o | e nrocoome mupme. | B 10K
https://m.edsoo.ru/863ed602
JarpaMmm
7 [IpakTrueckas padota 1 1 bubnuoreka [JOK
" [lnarpammbr" https://m.edsoo.ru/863ed72e
8 Uucnossie Habopbl. Cpennee 1 bubnnoreka [JOK
apu(METHYECKOE https://m.edsoo.ru/863ed846
9 Uucnossie Habopbl. CpenHee 1 bubnnoreka [JOK
apu(METHIECKOE https://m.edsoo.ru/863ed846
10 Menuana yrcnoBoro Hadopa. 1 bu6mmoreka [JOK
VCcTOHYUBOCTS MEIUAHBI https://m.edso0.ru/863edh3e
11 Menuana yrcnoBoro Hadopa. 1
Y CTONYMBOCTD MEMAHBI
12 [Ipaktuyeckas padora "Cpennue 1 1 bubnuorexa [IOK
3Ha4yeHus" https://m.edsoo0.ru/863edc6a



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
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https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a

Haubounbiiee 1 HauMeHblIEES

13 3HAYEHUS YUCIIOBOTrO Habopa. bubmorexa [IOK
https://m.edsoo.ru/863ee07a
Pa3zmax
HauGomnpIiee 1 HauMeHbIIee
14 3HAYEHMS YMCIOBOTO Habopa.
Pa3zmax
Haubonpiiee u HauMeHbliee
15 3HAYEHHS YUCIOBOTO Habopa.
Pa3zmax
KontposnbHas Ta Mo TeMam
16 "l_cl)pegrl)((:):aBnaeHEI?);)anHb(l)x. . bubmorexa HOK
" https://m.edso00.ru/863ee390
OnucarenpHas CTaTUCTUKA
17 Cny4aliHasi UBMEHYMBOCTh bubnuorexa [JOK
(mpuMepsl) https://m.edsoo.ru/863ee4bc
18 YacTtoTa 3Ha4YCHUI B MaCCHUBE bu6mmoreka [IOK
JTaHHBIX https://m.edsoo.ru/863ee69c
bu6mmoreka [IOK
19 I'pynnuposka https://m.edsoo.ru/863ee9d0
20 ['ucTorpammer
bu6mmoreka [JOK
21 Tncrorpamub: https://m.edsoo.ru/863eeelc
29 [IpakTrueckas padota bubnuoreka [JOK
"CiydaiiHasi ©3MEHYHBOCTB" https://m.edsoo.ru/863eecc8
23 Hpescrasmen s Bufimiorera LIOK
https://m.edsoo.ru/863eef52
MTOMOIIIBIO Tpada
CreneHsp (BaJIEHTHOCTD)
24 BepiuHbL. Yncio pédep u bubnuoreka [IOK
CyMMapHasi CTEIIeHb BEpIIUH. https://m.edsoo.ru/863efOba
Ilens u nuKI
o5 Hens u muki. IlyTs B rpade. bubnuorexa [IOK

Hpe,[[CTaBJ'IeHI/Ie O CBA3HOCTHU

https://m.edso0.ru/863ef236



https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236

rpada

26 [IpencraBnenue 06 1 bubmuorexa [IOK
OPHEHTHPOBAHHBIX rpadax https://m.edso0.ru/863ef3b2

97 Crny4daifHbIN OTIBIT U CITy4aiiHOE 1 bubnuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCT M 9acTOTa COOBITHS.

28 Ponp ManoBeposATHBIX 1 1 bubnnorexa [JOK
MPaKTHYECKH JOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHH B IPUPO/IE U B OOIIECTBE

29 Momnera n UrpabHas KOCTb B 1
TEOPUHU BEPOSTHOCTEH

30 [IpakTnueckas pabora "Hacrora 1 bubnuoreka [IOK
BBIMajeHUs opia” https://m.edsoo.ru/863ef8a8
KonTtponbHas pabota no temam

31 "CnyuaiiHasi U3MEHUYHUBOCTb. 1 bubmuorexa [JOK
I'padsl. BeposTHOCTD CitydaitHOTO https://m.edsoo.ru/863f0186
coObITHs"

39 [ToBTOpEeHME, 06O0OIIECHNE. 1 bu6mmoreka [IOK
IIpencraBiaeHue JaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpEHME, 06OOIICHNE. 1 bu6mmoreka [JOK
OmnucarenpHas CTAaTUCTHKA https://m.edsoo.ru/863efbaa

3% Bepontmocn crymaiors ) Bufimiorera LIOK

https://m.edsoo.ru/863efecO
COOBITHS
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIIACC
Kon .
HpoBepsieMoro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThl 0CBOCHNS OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTaTra
5 BeposTHOCTB U cTaTUCTHKA
Ywurats nHGOpPMALHUIO, IPEICTABICHHYIO B TA0IUIAX, HA JHAarpaMMax,
5.1 MpEICTaBIsATh JaHHbIE B BUAE TaOMUI, CTPOUTH JAMArPAMMBbI
(cronbukoBbIe (cT0JI0UATHIE) U KPYTOBBIE) 110 MacCUBaM 3HaUYE€HUMN
59 OnuceiBaTh M UHTEPIPETHPOBATh pPEaJbHbIE YHUCIIOBHIE JaHHBIE,
Mpe/icTaBJIeHHbIE B Ta0IMIIaX, HA JUarpammax, rpapukax
Hcnonb3oBath e OTNHCaHUSA JTAHHBIX CTaTHUCTUYECKUE
5.3 XapaKTEPHUCTHKU: CpeHee aprudMeTHIecKoe, Mearnana, HauOoJbIiee 1
HauMeHblIIee 3HaUeHusl, pa3Max
HNmets npencraBieHne o C1y4ailHOM U3MEHYMBOCTH HA IPUMEpax IeH,
5.4 (¢bu3NyuecKux  BENUYMH, AHTPONOMETPUYECKHX JIaHHBIX, HMETh

MPEJICTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

5

BeposTHOCTB U cTaTUCTHKA

5.1

[IpencraBnenne AaHHBIX B BUAE Tabnwil, Auarpamm, rpadukoB. 3anoiHeHHE
TaOJMIl, YTEHHE W TOCTPOCHHE AUarpamMm (CTOJIOMKOBBIX (CTONOYATBIX) U
KpyroBelx). UYrteHue rTpaduKoOB pealbHbIX IpoleccoB. [3BiaeueHue
nHpopMalluy M3 OUarpaMM M TaONMIl, MCIOJIb30BAaHWE M HHTEpIIpeTanus
JTAHHBIX

5.2

OnucarenpHasi CTaTUCTUKA: cpelHee apupMeTHUecKoe, MeJIuaHa, pa3Mmax,
HauOoJIbIlIee M HAUMEHbIIIEEe 3HaUYCHU HabOpa YUCIIOBBIX JaHHBIX. [Ipumepsl
CIy4aiHON U3MEHYMBOCTH

5.3

CrnydaifHBI SKCIIEPUMEHT (OTBIT) W CIIy4ailHOEe coObITHE. BeposTHOCTH H
gacToTa. PoJIb MalOBEpOSITHBIX M TMPAKTUYECKH JTOCTOBEPHBIX COOBITHI B
npupo/ie U B obmecTse. MoHeTa U UrpaibHasi KOCTh B TEOPUM BEPOSTHOCTEH

5.4

I'pad, Bepmmna, pebpo. Crenensp BepumumHbl. Yuciao pébep u cymmapHas
ctenieHb BepiiuH. [IpeacraBnenue o ca3Hoctu rpada. Llenu u nukisl. [lytn
B rpadax. OO6xonm rpada (ditmepoB myth). IIpencraBienue 00
OpPHEHTHPOBAHHOM Tpade. Pemenne 3aaa4u ¢ momomipo rpados




IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHON ITPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kox
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJMHOXKECTBO, ONEPALUU
HaJl MHOXXECTBAMU; YMEHHE OTIEpUPOBATH MOHATUSMHE: Tpad, CBI3HBINA rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3a]a4; YMEHHE HCIO0JIb30BaTh
rpajuyueckoe MPEJCTABIEHWE MHOXKECTB JUIsl ONHCAaHUS peallbHBbIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB

YMeHHne onepupoBaTh IOHATHSAMH: OIPENEICHUE, aKCUOMa, TeopeMma,
JI0Ka3aTelIbCcTBO;  YMEHHME  pPaclo3HaBaTb  WCTUHHBIE W JIOXKHBIC
BBICKA3bIBaHUs, IPUBOJUTh NPUMEPBI U  KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHNS M OTPUIIAHUS BBICKA3bIBAaHUI

VYMmenne OIICpHUPOBATH TIIOHATUAMMU: HATYPAJIBHOC YHCIO, IIPOCTOC U
COCTaBHOE YHCJIO, JIETUMOCTh HATYPAIbHBIX YHCEN, TPU3HAKH JEITUMOCTH,
L[eJI0€ YMCII0, MOAYJb Yncia, OObIKHOBEHHAs! JpoOb U JecsTHYHAas IpoOb,
CTaHJAPTHBIA BHJ YHUCJA, PAIMOHATBLHOE YHCIIO, UPPAIIMOHAIBHOE YHUCIIO,
apudMETHYECKU KBAJPATHBI KOpPEHb, YMEHHE BBITIOJHATh JIEHCTBHS C
YHClIaMU, CPaBHUBATh M YINOPSAOYMBATH YHUCIA, MPEACTABIATh YMCIA Ha
KOOPJIMHATHON MPSMOW, OKPYIJISATh YMCIA; YMEHHE JeNaTh MNPUKUIKY U
OIICHKY pe3yJbTaTa BHIYMCICHUN

YMeHHne onepupoBaTh TOHSATHSMH: CTEIEHb C IEJIBIM TI0Ka3aTeleM,
aprudMETUYECKUN KBAaIPATHBI KOPEHb, MHOTOWIEH, ajareOpandeckas Jpoob,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOH CTEleHH OoJblie
€IMHUIIBI; YMCHHE BBIMOJHATh Pacu€Thl MO (GOpMysiaM, MPeoOpazoBaHHUSI
IENBIX, JPOOHO-pAIlMOHATBEHBIX BBIPAKCHUH WM BBIPAKCHUH C KOPHSMH,
pa3oKeHnEe MHOTOWICHA HAa MHOXKUTENM, B TOM YHCIIE C UCIOJIb30BAaHUEM
(dbopMyIiT pa3HOCTH KBAIPATOB M KBAJIpaTa CyMMbI i Pa3HOCTH

YMeHue OIICpHUPOBATh MOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
O,Z[HOI>'I nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HEPABCHCTBO C HepeMeHHOﬁ;
YMCHHE  pCLIaThb JIMHEWHbIE U KB aZIpaTHBIC  ypaBHCHUSA, OPO oHO-
palOHAJIbHBIC YPABHCHUS C O,Z[HOﬁ nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHUHEIC HCPABCHCTBA U UX CUCTCMbI, KBaJIpaTHBIC U ,I[pO6HO'
palliOHAJIbHBIC HEPAaBCHCTBA C O,I[HOI71 nepeMeHHoﬁ, B TOM 4YHCIIC IIpH
pelmiCHUN 3a4a4 U3 APYrux IMpeaAMCTOB U IMPAKTHYCCKHUX 3aJda4d; YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYIO NPAMYIO U KOOPAWHATHYIO IUIOCKOCTH JJIA
I/1306pa)KeHI/I$[ peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUSAMH: (yHKUHUSA, rpaduk (YHKUUH, HYIH
(GyHKLIMH, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, NPOMEXKYTKH BO3pacTaHus,
yObIBaHUs, HauOoJibIlleeé W HaMMEHbIIEee 3HAYeHUS (QYHKUUHU; yMEHHUE
ONEpPHPOBATh TMOHATUAMHU: TMpsiMasi PONOPLUOHAIBHOCTh, JIMHEHHAA
¢byHkuus, KBagpaTuyHass (QyHKIUS, oOpaTHas MPONOPIHOHAIBHOCTS,
napaboJa, runepoosa; yMeHue CTpOUTh rpaduku QyHKUIUH, HCHOIB30BaTh
rpaduKy A ONpeNesIeHUs] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, s
pemieHust 3afady U3 JpYrux Y4eOHBIX INPEeIMETOB M pEalbHOM JKU3HHU;
yYMEHHUE BBIpaXKaTh (POpPMYIaMu 3aBUCUMOCTH MEX1y BETMYMHAMHU




YMeHue onepupoBaTh NOHATHAMHE: MOCIEI0BATEIbHOCTD, apu(pMeTHIECKas
U TEeOMETpUuecKas IIPOrpecCHr; YMEHHE HCI0JIb30BaTh  CBOMCTBA
MOCIIEIOBATEIBHOCTEH, (POPMYIIBI CYMMbI M OOILIETO 4iIeHA MPHU PEIICHUH
3aga4, B TOM 4YHCIE 3aJad M3 APYruX Y4eOHbIX NPEIMETOB U peabHON
KU3ZHU

YMeHue pemiath 3a/1aui pa3HbIX THUIOB (B TOM YHMCII€ HA MPOLEHTHI, JI0JIU U
4yacTH, JIBUKEHUE, paboTy, LIEHy TOBapOB U CTOMMOCTb HOKYIOK U YCIYT,
HQJIOTM, 3aJaud U3 OOJacTH yNpaBICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCAMM); YMEHHUE COCTABJISTH BBHIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4dd, HCCIEAOBATh IIOJy4EHHOE pEIICHHE U
OIICHMBATh MPaBAOINO0I00HOCTh MOITYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath MOHATHAMU: (PUTypa, TOUKA, OTPE30K, MpsMas, JTyd,
JOMaHas, Yroj, MHOTOYI'OJIbHUK, TPEYroJbHUK, PaBHOOCAPCHHBIA U
PaBHOCTOPOHHUH TPEYTrOJIBHUKH, PSIMOYTOJIBHBIN TPEYTrOJIbHUK, MEIHaHa,
OuccekTpuca " BBICOTA TPEYTrOJIbHUKA, YeTHIPEXYTOJIbHHK,
napajuiesiorpaMmm, pomM0, IpSMOYTOJIbHUK, KBaJIpaT, TPAIEIUs; OKPY>KHOCTH,
KpYT, KacaTeJIbHAas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTYypaMU; YMCHHE
pemrath 3aJa4d, B TOM YHCJIE W3 MMOBCEAHCBHOW JXU3HM, HA HAXOXICHHE
TCOMETPUYCCKUX BEJIIMYUH C MPUMEHEHUEM HM3yYeHHBIX CBOWCTB (puryp M
(hakToB
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YMeHHne OnepupoBaTh TMOHSATHSIMHU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapauIeIbHOCTh U TEPICHAUKYISIPHOCTh MPSIMBIX, YO
MEX]y IPSIMBIMHU, TIEPIICHIUKYIISP, HAKIIOHHAS, IPOCKITHS, mogo0ue Gpuryp,
MoI00HBIE TPEYTOJIBHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W TPSIMOM;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETPUIO M Tmojaoome Quryp,
MapajuIeIbHOCTD U MEePICHIUKYIISIPHOCTD TMPSMBIX B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHUE, YroJ (BelHYMHA
yria, CHHYC ¥ KOCHHYC yTja TPeyrojbHHUKa), IJIONIa/lb; yMEHUE OLIEHUBAThH
pa3Mepsl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE MPUMEHSATH
(dhopMyIbl IepuMeTpa U IIOHIAAN MHOTOYTOJIbHUKOB, ITMHBI OKPYKHOCTH U
IIOMIaAM Kpyra, oObemMa MPSAMOYroJIbHOTO TMapajuleienuneia; yMeHHe
NPUMEHSTh NMPU3HAKU PABEHCTBA TPEYrOJBHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, teopemy lludaropa, TpUroHOMETPUUYECKHE COOTHOIICHUS
JUIS BBIYMCIICHUS IJTUH, PACCTOSHUH, TIIONIAeH

12

YMeHue I/I306pa)KaTb IIJIOCKHEC (1)I/Il" YPbL n nux KOM6I/IHaI_[I/II/I,
IMPOCTPAaHCTBCHHLIC (I)I/IprbI OT DYKH, C IIOMONIBIO IIepTé)KHBIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY HUJIM CUMBOJIBHOMY
OITMCAHHIO
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YMmenue ONICpUPOBATh NOHATUAMMU: NPAMOYIOJIbHAsA CHUCTEMA KOOPAWHAT,
KOOpAWHATBI TOYKHU, BEKTOpP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpA Ha
YUCJIO, CKAJAAPHOC IPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIb30BATh
BCKTOPBI U KOOPAWHATHI I MPEACTABICHUA NAHHBIX U PCHICHHUA 3a/ia4d, B
TOM YHUCJIC U3 JPYTUX y‘-Ie6HBIX MMpeaAMCETOB U peanLHoﬁ KHN3HHU
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YMeHue onepupoBaTh HOHATHIMM: CTOJIOUKOBBIE M KPYTOBBIE JAMArpaMMBl,
TabIMIIbI, cpesiHee apudmMeTnieckoe, MeiMaHa, HauOoJiplIee U HauMeHbIIee
3HAa4YeHUs,  pa3Max  4YHCIOBOTO  Habopa,  yMEHHE  M3BJIEKATh,
UHTEPIPETUPOBATh U NMPeoOpa3oBbIBaTh MH(POPMALIUIO, TIPEACTABICHHYIO B
TabJMIIaX M Ha JMarpammax, OTpPaXKarollyl0 CBOMCTBA M XapaKTEPUCTHKH
pealbHBbIX IIPOLIECCOB M SIBJICHMM; YMEHUE pACIO3HABATh H3MEHYMBBIC




BEJIMYMHBI B OKPYXKAIOLIEM MHUpE
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YMeHue omnepupoBaTh MOHATUSMU: CIy4alHBIA OMNBIT  (CIydalHbBIN
JKCIEPUMEHT),  DJIEMEHTapHOE  COObITUE  (RJIIEMEHTApHbIA  HCXON)
CIIy4aifHOTO OTIbITa, CIly4aiiHOE€ COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HaxXOJWTh  BEPOSATHOCTU  CIY4alHbIX  COOBITUH B  ONBITaxX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMM; YMEHHUE pEIlaTh 3a7ayu
METOJIOM OpPraHU30BaHHOIO Iiepedopa M C HCHOJIb30BAHMEM IIpaBUiIA
YMHOJKEHUS; YMEHHE OLEHUBATh BEPOSTHOCTU pEAIbHBIX COOBITHH U
SIBJICHUH, MMOHUMAaTh POJb MPAKTUYECKU JOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI B OKpPY)KAIOIIEM MHUPE W B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET U €ro
POJIbIO B MACCOBBIX SIBJICHUSIX
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YMeHnue BbIOMpaTh NOIXOISAIINNA W3YYEHHBIN METOJ /Ul pelleHus 3a7ayH,
MIPUBOJUTH IPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPHUPOJAE U
JKU3HHU, PAaCIO3HABaTh IIPOSBIICHHE 3aKOHOB MAaTEMaTUKUM B HCKYCCTBE,
ONMCBIBATh OTJIENbHBIE BBIJAIOIINECS PE3YNIbTATHI, IOJYYECHHBIE B XOJ€
pa3BUTHSA MaTE€MaTHKU KaK HAayKW, IPUBOAUTH IPUMEPBl MATEMAaTHUYECKUX
OTKPBITHM U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOU HCTOPUH




HEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE
19 OOBIKHOBEHHBIE M JIECATUYHBIC IPOOU, TPOLEHTHI, OCCKOHEYHBIC MEPHOANYCCKHE
apoou
1.3 PannonanpHble yncna. ApudmMerndyeckue onepanmy ¢ palMoOHaJIbHBIMU YUCIIaMU
1.4 JeiicTButenpHble yncaa. ApupMeTH4YecKre onepamnyy ¢ AeMCTBUTEIbHBIMU YHCIIaMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIUMCIICHUS, TTPABHUJIa OKPYTIICHNUS, IPUKUIKA U OIIEHKA pe3yJbTara
BBIUMCIICHUI
2 AnreOpandecKre BRIPaKESHHS
2.1 bykBeHHbIE BbIpa)XKeHHUs (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ nenbM nokasarenem. CTeneHb ¢ palMoOHAIBHBIM MToKas3aTeneMm. CBolicTBa
CTETIeHU
2.3 MHorousneHsl
2.4 AnrebOpandeckas 1po0b
25 Apudmernueckuit KOPEHB HaTypaJibHOM cTeneHu. [leiicTBus ¢ apudmeTnyeckuMu
KOPHSIMU HaTypaJIbHOM CTENEeHU
3 VYpaBHEHUs 1 HEPABCHCTBA
3.1 enpie u npoOHO-paroHaabHbIe ypaBHEeHUs. CHCTEMBI M COBOKYITHOCTH YpaBHEHUM
39 Iensie u npoOHO-panuoOHaNbHblE HepaBeHCTBa. CHCTEMBI U COBOKYIHOCTH
HEPaBEHCTB
3.3 Pemienne TekcTOBBIX 3a7a4
4 YucnoBble OCIe10BATENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEN
4.2 Apugmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia CI0KHBIX IPOLIEHTOB
5 OyHKIMH
Oynkuus, cnocodsl 3aganus Gpyakuuu. ['padux pynkuuu. O61acTh onpeneneHus u
51 MHO>KeCTBO 3HadeHuil QpyHkuuu. Hymu ¢ynkuuu. [IpomMexyTku 3HaKOMOCTOSIHCTBA.
IIpoMexXyTKM MOHOTOHHOCTH (QYHKUIMU. MakCUMyMbl U MHUHMMYMbI (YHKIUH.
HauOouibiee 1 HauMeHblee 3HaYeHUE (DYHKIIUU HAa IPOMEKYTKE
6 KoopauHaTsl Ha psIMOI U TIOCKOCTH
6.1 KoopaunaTHas npsimast
6.2 JlekapTOBBI KOOPJAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOMCTBA
7.2 Tpeyronpauk
7.3 MHOToyroJbHUKH
7.4 OKpyXHOCTb U KpyT
7.5 H3MepeHne reoMeTpuYecKiX BeIMYUH
7.6 BekTopsl Ha JIOCKOCTH
8 BeposSTHOCTh M cTaTUCTHKA




8.1

OmnucarenpHas CTaTUCTHUKA

8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa

8.5 I'padst
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HOACHUTEJIbBHAA 3AIINCKA

B coBpemMeHHOM IIU(PPOBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOYKH 3PCHUS MPAKTUYECKUX MPHUIIOKEHUH, TaK U UX POJIM B 00pa30BaHUM,
HEOOX0IMMOM KaKIOMY 4eloBeKy. Bospacraer uucio mpodeccuii, mpu OBJIAACHUU KOTOPHIMH
TpeOyercst xopomas 0a30Bas TOATOTOBKAa B OOJIACTH BEPOATHOCTH W CTATHUCTUKH, TaKas
MOATOTOBKA BaYKHA JUJIS IMPOJIOJDKEHUS O0pa3oBaHUS W IS YCHCIIHON MPOQeCCHOHATBHON
Kapbephl.

Kaxnpiii 4enmoBeK MOCTOSHHO NPUHUMAET PEIICHHs HAa OCHOBE HMEIOIIUXCS y HEro
JTaHHBIX. A 111 0OOCHOBAHHOTO TPWHSTHUS PEUICHHS] B YCIOBUSX HEIOCTATKAa WM H30BITKA
nHpopManuu HEOOXOJAMMO B TOM YHCJIE XOpOIIO CHOPMHUPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTHYECKOE MBITIIICHHE.

NmMenHo mosTOMY OCTpO BCTaja HEOOXOIUMOCTh CGHOPMHUPOBATH Y OOYYAIOIIUXCS
(YHKIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIONIYI0 B ce0S B KayecTBE HEOTHEMIIEMOM
COCTaBIISIONICH YMEHHE BOCIPUHUMATh W KPUTHYECKU aHAIM3UPOBATH HH(OPMAITHIO,
MPEJICTABICHHYI0 B Pa3IUYHBIX (OpMax, TOHHMATh BEPOSTHOCTHBIM XapakTep MHOTHUX
peabHBIX MPOIECCOB M 3aBUCUMOCTEH, TPOU3BOIUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACYETHI.

3HaKOMCTBO B YYe€OHOM Kypce C OCHOBHBIMH NpWHIUIIAMH cOopa, aHaim3a W
MPEJCTaBICHUS JAHHBIX W3 pa3IW4HbIX cdep KU3HU OOIecTBa W rocygapcTBa NpuoOmaer
oOyJaromuxcss K OOIIECTBEHHBIM HWHTEepecaM. M3ydeHHMe OCHOB KOMOWHATOPUKH pa3BUBAET
HaBBIKM OpraHW3aluy nepedopa W MoJcuéTa Yuclia BapHaHTOB, B TOM YHCIE B MPUKIAIHBIX
3a/layax. 3HAKOMCTBO C OCHOBaMHU T€OpHH IpadoB cO3AaéT MaTeMaTUYECKUN (QyHIAMEHT JUIs
dbopmMupoBaHUs KOMIIETCHIIMA B oOjacTu wHOOpMATHKM W HHPPOBBIX TexHojoruu. [lpum
M3YYEHUU CTaTHUCTUKM M BEPOSITHOCTH O0O0OramalTcs NpeacTaBieHUs oOydarolmuxcs o
COBPEMEHHOM KapTHHE MHpa U METOJlaX €ro HcciefoBaHMs, (POPMUpPYETCS MOHUMaHUE POJIHU
CTaTHUCTUKM KaK HCTOYHUKA COIMAIBHO 3HAYMMOW HH(OpPMALMK W 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHUSL.

B cootBercTBMM € MJAaHHBIMU LENSIMH B CTPYKType MpOTrpaMMbl y4eOHOro Kypca
«BeposATHOCTh W CTAaTUCTHKA» OCHOBHOTO OOIIero o00pa30BaHUSl BBIJEICHBI CIEAYIOIIHE
coJiepkarenbHO-MeToauueckue nuHuu: «lIpeacrapnenue JaHHBIX U OMKcCATEIbHAs CTATUCTUKAY,
«BeposaTHOCTBY, «DJeMeHTh KOMOUHATOPUKNY, «BBeneHne B Teopuio rpadoBy.

Copnepxanne nuHun «lIpeacraBieHue JaHHBIX W OMHUCATENIbHAS CTATHUCTHKA» CIYXKHUT
OCHOBOM 1711 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(pOPMAalLMEH: OT YTEHUS U UHTEPIPETAINH
uHpopmaluy, MPEICTaBICHHOW B TalnMiax, Ha JauarpamMMax © rpadukax, A0 cOopa,
MIPEJICTaBJICHMS M aHaJN3a JAHHBIX C UCIIOJIb30BAHMEM CTATUCTUUYECKHX XapaKTEPUCTUK CPEIHUX
u pacceuBanus. PaGoTas ¢ gaHHbIMH, OOydarouiuecss y4atrcs CUMTHIBATh M UHTEPIPETHPOBATH
JAHHbIE, BBIJBUTaTh, apTyMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIINE TUIIOTE3bl, PA3MBILLISATh
HaJ GakTopamu, BHI3BIBAIOIIMMU U3MEHYHBOCTh, M OIIECHUBATh MX BIMSHHUE HA pacCMaTpUBaeMbIe
BEITUYMHBI U TTPOLIECCHI.

NuTyuTBHOE  TpeACTaBI€HHWE O  CIOy4YalHOW  W3MEHYMBOCTH,  HCCIIEJOBAHUE
3aKOHOMEPHOCTEH M TEHACHIUN CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM AJIsi M3y4EHUS TEOPUHU
BEpOSTHOCTEH. bonbllioe 3HaueHHME WMEIOT MPAKTUYECKUE 3a/laHusl, B YACTHOCTH OIBITHI C
KJIACCHYECKUMHU BEPOSTHOCTHBIMU MOJICTISIMHU.

[ToHsiTHE BEPOSTHOCTH BBOJUTCS KaK Mepa MpaBIoNoao0us ciydailHOro coObitus. [lpu
M3YYeHUU y4eOHOTO Kypca 00yJaromuecs 3HaKOMATCS ¢ MPOCTEHIINMU METOJaMU BBIYHCIICHUS
BEPOSTHOCTEH B CIIy4alHBIX SKCIIEPUMEHTaX C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, TO3BOJISIONIMME CTaBUTh W pemiaTth Ooljiee CIOXKHBIE 3amaud. B
y4eOHBI KypC BXOJAT HadallbHbIE MPEACTABICHUS O CIYyYalHBIX BEMTUYMHAX M MX YHCIOBBIX
XapaKTepPUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO 00YUaIOIIUXCs C MHOKECTBAMHU U
OCHOBHBIMH ONEpAlMsIMHU HaJ] MHOXECTBAMH, PACCMATPHBAIOTCS MPUMEPHl MPUMEHEHUS IS



pemieHusl 3agad, a TaKKe MCIIOJIb30BaHUS B JPYrUX MaTeMaTHYECKHX Kypcax M y4eOHBIX
npeaMeTax.

B 7-9 xmaccax u3y4aercss yueOHbIH Kypc «BeposITHOCTb W CTAaTUCTHKa», B KOTOPBIH
BXoJAT paszfensl: «llpencraBieHue JaHHBIX M ONUCATENbHAs CTAaTUCTHKa», «BeposTHOCTHY,
«DneMeHThl KOMOMHATOPHKNY, «BBeeHne B TeOpHIo rpadoB.

Ha u3yuenue yuyeOHoro kypca «BeposiTHOCTh U cratuctuka» orBojautcss 102 uvaca: B 7
kiacce — 34 vaca (1 yac B Hegento), B 8 kiacce — 34 vaca (1 gac B Hezento), B 9 kinacce — 34 yaca
(1 gac B Heneno).



COJEP/KAHUE OBYYEHUA

8 KJIACC

[IpencraBnenne JaHHBIX B BHJIE TAOJIUI, TUarpaMm, rpadukoB.

MHoX€ecTBO, 3JEMEHT MHOXKECTBa, MOAMHOXecTBO. Omnepanuu HajJg MHOXKECTBAMU:
oObenuHEeHne, TmepecedeHue, pgonoiHeHue. CBoiicTBa omepanuii HaJg  MHOXXECTBAMHU:
[IEPEMECTUTENNBHOE, COYETATENbHOE, pAaCIpeAeIuTeNbHoe, BKIOYeHHs. lcnoab3oBaHue
rpadMuecKoro MPeICTaBICHIs] MHOYKECTB ISl OMMCAHUS PEANBbHBIX MPOLECCOB U SBJICHUH, MPH
pelIeHNH 3a1au.

N3mepenue paccemBanus OaHHbIX. Jlucnepcus M CTaHIApTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. /lnarpamma paccerBaHHUsL.

DOnemMeHTapHble COObITUSL ciaydailHOro omnbiTa. CiydaiiHble coObiTHs. BepositHocTH
coObITHil. ONBITBI C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COObITUSAMU. Cry4ailHbIH BBIOOD.
CBsi3b MEX]y MaJOBEPOSITHBIMU U MPAKTHYECKU JIOCTOBEPHBIMH COOBITHSIMM B MPHUPO/IE,
oOLIeCTBE U HayKe.

JepeBo. CBOICTBa 1€pEBBEB: €IUMHCTBEHHOCTh ITyTH, CYIIECTBOBAHNE BUCAYEH BEPILHHBI,
CBS3b MEXJy YMCIOM BepmMH U 4ucioMm pébep. [lpaBuno ymHoxeHusa. Pemenue 3amau c
MTOMOTIIBIO TPadoB.

[IpoTuBomnonoxusie coObiTHs. [uarpamma Ditnepa. OObeAWHEHWE H TEPECEUCHHE
coopiTuii. HecoBmecTHbie coObITHSA. Dopmyna CIOXKEHHS  BEPOATHOCTEH.  YcaoBHas
BeposTHOCTh. [IpaBuio ymHoxxenus. HesaBucumbie coObiTus. [IpeacraBieHue sKkcepuMeHTa B
BHUJE JepeBa. PelieHne 3aa4 Ha HaXO0XKJICHUE BEPOSTHOCTEW C MOMOIIBIO JIepeBa CIy4ailHOTO
AKCIEPUMEHTA, AMarpamMm Jiliepa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI YYEBHOI'O
KYPCA <«BEPOATHOCTD MU CTATUHCTUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJbTAaThbl OCBOCHHS MPOTpaMMbl y4eOHOro kypca «BeposTtHOCTh U
CTaTUCTUKA» XapaKTEPU3YIOTCSI:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLIJIOMY U HACTOAIIEMY POCCHUUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHSIM PpPOCCHICKMX MATEeMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX U MPHUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W pealn3allud €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOTEAYP TPakJIaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIeM, CBSI3aHHBIX C TMPAKTHYCCKUM MPUMEHEHUEM TOCTHKCHHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHHH MPAKTHYECKUX 3a7ad MaTeMaTHYeCKOM
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOTO 00pa30BaHuUs Ha MPOTSHKEHUH BCe
KU3HU JJIS1 YCHEIHON Mpo¢deCcCHOHAIbHON AESITENbHOCTH U Pa3BUTHEM HEOOXOJAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHAMBHUAYaJIbHON TpaekTopuu oOpa3oBaHHs U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIILHOMY U O3CTETHUYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKH Kak c(epbl 4YeloBeYecKOW MAesSTeNbHOCTH, ATAaloB €€ pa3BUTUS U
3HAQUUMOCTHU JJIs Pa3BUTHUS LIUBUIIM3ALIUH, OBJIAJICHUEM SI3bIKOM MATEeMaTHUKU U MAaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HAaHWS MHpPA, OBJIAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAaHUS B MHTEPECax CBOErO 3/10POBbS,
BEJICHUS 3[J0POBOTO 00pasa >KU3HH (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHITHU U
OTIbIXa, peryispHas (usuyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKAa pedrexcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpYKAIOIIEH cCpenbl, IUIAHUPOBAHUS TOCTYIKOB W OLIEHKHM HX BO3MOXKHBIX
MOCJIEJICTBUH ISl OKpYKaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
po0IeM U MyTel uX petieHus;

8) ajanTanus K MI3MEHAIUMCS YCJI0BUSIM COIMATbHOM M PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCIOBHSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATENbHOCTh, B TOM YHUCJIE YMEHUE YUYUTHCS y JIPYTUX



mroziel, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3
OIIBITA IPYIUX;

HE00X0AMMOCTHIO B ()OPMUPOBAHUN HOBBIX 3HAHWUU, B TOM 4HUCIIe (OPMYIUPOBATH HJIEH,
MOHATHUS, THUMOTE3bl 00 0OBEKTaX M SBJICHUSAX, B TOM UYHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHUMATb CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE PEIICHUS U
JnercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TOCIEACTBUSL, (GOPMUPOBATDH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA

Bba3oBble jornueckue aecTBU:

® BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHUH MEXIy MOHATUAMH, (POPMYIUpPOBATH OMpENEICHUS TOHSITHUH,
YCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK KIACCH(PUKAIIMK, OCHOBAHUS JJI1 0000IIEHUS U
CpaBHEHUS, KPUTEPUHU TIPOBOTUMOTO aHAJIH3a;

® BOCHPHHUMATh, (GOPMYIHPOBATh M MPEOOPA3OBBIBATH CYKIEHUS: YTBEPIUTEIHHBIC U
OTpHIIaTENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOpEUHNs B (paKkTax,
JAHHBIX, HAONIOJEHUSX W YTBEPXKICHHSX, TpeiaraTb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U MIPOTUBOPEUMH;

e JleaTh BBIBOJBI C UCIOJB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3AKIIOUYEHHU I IO aHAJIOTHH;

e pa3buparh JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKAECHUHN (IIpsIMbIE U OT IPOTHUBHOIO),
MIPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTelbCTBAa MaTeMaTHYeCKUX (aKToB,
BBICTPAaNWBaTh apryMEHTALIMIO, NIPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0O0CHOBBIBATH
cOOCTBEHHBIE PACCYKJICHUS;

e BbIOMpaTh CcHOco0 pemieHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOUpaTh HauboJee MOAXOASIIUNA C YUYETOM CaMOCTOSITENIbHO BBIACIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIEAOBATENbCKHI  MHCTPYMEHT  MO3HaHMWS,
(dhopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE MPOTUBOPEUHE, TPOOIEMy, CAMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpPMUPOBATH T'HIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJUTH IO CAMOCTOATEIbHO COCTaBICHHOMY IUIaHY HECJIOXHBIM AKCHEPUMEHT,
HEOOJBIIOE HCCIEOBAaHME IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTY COOO0M;

e caMocToATenbHO (opmynupoBaTh 00OOIIEHMS U BBIBOABI MO  pe3yabTaTaMm
MPOBEIEHHOTO HAONIOJICHUS, UCCIEIOBAHUs, OIEHUBATh JTOCTOBEPHOCTH MOIYYEHHBIX
Pe3ynbTaTOB, BHIBOJOB U 0000IIECHUIA;

® [IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIABUTATh MPEANOI0KEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanueii:

®  BBIABIATH HEJAOCTATOYHOCTH U H30BITOUHOCTh MH(OPMAIINHU, TAHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1auu;

e BBIOMpATh, AHAIW3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETHPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHHUS;



BbIOMpaTh (hopMy MpecTaBiIeHus WHPOPMAIMKA U WUTIOCTPUPOBATH PElIaeMble 3a/1aun
CXeMaMH, AuarpaMMamu, HHOH rpadukoil 1 nx KOMOMHALUAMU;

OILICHUBATh HAAEKHOCTh MH(OPMALUK MO0 KPUTEPHUSIM, MPEIUIOKEHHBIM YYUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁl—[ble JaelcTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHUSMHU W IICIISIMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPAXATh CBOK TOYKY 3pCHUS B YCTHBIX H
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 110 XOJy PEIICHUS 3a/1ad, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTar;

B XOJIe 0OCYX/ICHHUS 33a]aBaTh BOTIPOCHI IO CYIIECTBY 00CYXIaeMOW TEMBbI, TIPOOIEMBI,
penraeMo 3a/1a4uu, BEICKA3bIBATh HJICH, HAIICIICHHBIC HA TMIOMCK PEHICHUS, COMOCTABIIATh
CBOM CYXKJCHHS C CYXJICHHSIMH IPYTHX YYaCTHHKOB JUaiora, oOHapyKHBaTh pa3jindne
M CXOJICTBO TO3WIHH, B KOPPEeKTHOH (opme (opMmympoBaTh pa3HOTIACHS, CBOH
BO3PAKCHUS,;

MIPEJICTABIIATh PE3yIbTaThl PEIICHUS 3aJadd, SKCIIEPUMCEHTA, UCCIICOBAHUS, TPOCKTa,
CaMOCTOSITEIBHO BBIOMpATh (GopMaT BBICTYIUICHUS C y4ETOM 3a7ad TMPE3CHTAlUU |
0COOEHHOCTEH ayIuTOpUN;

MMOHUMATh ¥ UCIOJIh30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHIUBHIyaTbHOW paOOTHI TIPH
pelIeHnH y4eOHBIX MaTeMaTHICeCKHX 3a71a4;

MPUHUMATh 1eJIb COBMECTHOM JESITEILHOCTH, IUIAHUPOBATH OPTAHU3AIMIO COBMECTHOMN
paboThI, pacnpenensTh BUIH paboT, TOTOBApUBATHCS, OOCYKIATh MPOIECC U Pe3yabTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBKIX (popMax paboTel (00CykIeHNsI, 0OMEH MHEHHUSIMH, MO3TOBBIE
LITYPMBI U JPYTHE), BBHITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JEHCTBUS
C APYrUMU Y€HAMU KOMaHJIbl, OIICHUBAaTh Ka4eCTBO CBOETO BKJaJa B OOLIMI MPOAYKT
[0 KpUTEPUSAM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aHUMOJCHCTBHUSL.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

CaMOCTOSITENIBHO COCTaBJIAThH IIJIaH, AJITOPUTM pEIIeHUs 3aJadyd (WM ero 4acTh),
BBIOMpATh CIOCOO pelIeHusT € Y4ETOM HMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBaTh M KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, IMOLIMOHAIbHbIN HHTEJJIEKT:

BJIQJIeTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJI Ipolecca U pe3yibTara pelieHus
MaTeMaTH4eCcKOH 3a/1auu;

MIPENBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPU PELIEHUU 3aJaud, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HaWJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATa NEATEIBHOCTU IOCTABICHHON LIEIN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI MJIM HETOCTUIKEHUS LIeJIH, HaXOAUTh OLINOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 8 kJacce oOydaromMiics MOJYYUT CIEIYIOUIME IpeJIMEeTHbIe

pE3YIBTaThI:



W3BnekaTh M mpeoOpa3oBbIBATE HH(POPMALUIO, TPEACTABICHHYIO B BHIEC TaOuIl,
JMarpamm, rpaukoB, MPEICTaBIATH JaHHBIE B BUJIE TAOIUII, JHAarpaMm, rpadukos.

OnuceiBaTh 1aHHBIE C TOMOIIBIO CTATUCTUUECKUX OKA3aTENIEH: CPETHUX 3HAUEHUN U Mep
pacceuBanus (pa3max, TUCIIEPCUs U CTAaHAAPTHOE OTKJIOHEHHUE).

HaxomuTe 9acTOTHl 4YMCIOBBIX 3HAYEHWH W YacTOTHI COOBITHH, B TOM YHCIE TIO
pe3ynbTaTamM U3MEPEeHHU U HaOIIOACHUH.

Haxomuth BEpOSTHOCTH  CiOydaliHBIX COOBITHMII B  ONbITAaX, 3HAas BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B ONBITAX C PAaBHOBO3MOXXHBIMH 3JIE€MEHTapHBIMU
COOBITHSIMH.

Hcnonb3oBarh rpaduueckue MoOJEIM: JAEPEBO CIYyYalHOIO SKCIEPUMEHTA, JUarpammbl
Dlinepa, ynciaoBast npsmasi.

OnepupoBaTh MNOHATHSIMH: MHOKECTBO, IOJMHOKECTBO, BBINOJHATH OMNEpallUU HaJ
MHOKE€CTBAMU: OOBEIUHEHHE, NIEPEeCeYCHUE, JOMOJIHEHUE, ePEeUUCIIATh 3JIEMEHThl MHOKECTB,
MIPUMEHSTH CBOMCTBA MHOXECTB.

Hcnonb3oBath rpaduueckoe NpeICTaBICHUE MHOXXECTB M CBSI3ed MEXAy HUMHU s
ONMCAHUs TPOILIECCOB U SIBJIGHUH, B TOM 4HCIE NPU PEHICHUM 33Jad U3 JAPYruX Y4eOHBIX
MIPEIMETOB U KYPCOB.



TEMATHYECKOE IINTAHUPOBAHHUE



8 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KoﬁnTpo.m)Hme HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoThbI padoThI pecypesl
bu6mmoreka [IOK
! Hosropene kypea 7 iacca 4 https://m.edsoo.ru/7f417{b2
2 OnucarenpHas cTaTucTuka. PaccenBanue 4 bubnuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417{b2
bu6moreka [IOK
3 Mroxectsa 4 https://m.edsoo.ru/7f417{b2
. bubmuorexa [JOK
4 BeposiTHOCTB cityyaitHOTO COOBITHUS 6 1 https://m.eds00.ru/7fA17fb2
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyainsie coObrrus 8 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o001Ienne, cucTeMaTH3aus 3SHaHUH 4 2 https://m.eds00.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 34 5 1

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2







IHOYPOYHOE IINTAHUPOBAHHUE



8 KVIACC

KoaudecTBo 4acoB

DJIeKTpOoHHbIe HH(poBbIE

Jrj;-)n Tema ypoka Beero Konrpoabubie | IlpakTuueckue i[:;;eﬂnﬂ o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
1 [IpencraBnenue naHHBIX. 1 bubnuorexa [JOK
OnucarenpHas CTaTHCTHKA https://m.edsoo.ru/863f029e
2 CrnyuaiiHasi ”3MEHUYHUBOCTb. 1 bubnuorexa [JOK
CpeaHrie 4kca0BOro Habopa https://m.edso0.ru/863f03fc
3 Crnyuaiiabie coObiTusi. BepostHocTu 1 bubnuoreka [JOK
M 9aCTOTEI https://m.edso0.ru/863f0578
Knaccnqecxnve MO/JIENIA TEOPUH Buborexa [IOK
4 BEPOSATHOCTEN: MOHETA U UT'paJIbHAS 1 https://m.edsoo.ru/863f076¢
KOCTb B '
bu6mmoreka [IOK
> OTiI0KCHHS . https://m.edso0.ru/863f0a50
bu6mmoreka [IOK
6 Jlucniepcust 4rcIIoBOTO Habopa 1 https://m.e dsg).ru 18630250
7 CrangapTHOE OTKIIOHEHHE 1 bu6mmoreka [JOK
YKCI0BOr0 Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl paccerBaHMS 1 bubmorexa LIOK
P P https://m.edso0.ru/863f0ea6
9 MHOX€eCTBO, ITOIMHOKECTBO 1 Bubmzorexa LIOK
’ https://m.edso0.ru/863f1180
Omneparuu HaJ MHOYKECTBAMHM: Bubmiorexa LIOK
10 00BeMHEHHE, IepeceHeHne, 1 https://m.edso00.ru/863f143c
JOTIOJTHEHHE — :
CBoiicTBa onepauuii HaJl
11 MHO>KE€CTBAMU: TIEPEMECTUTENBHOE, 1 bubmuoreka [JOK
coYeTaTeIbHOE, https://m.edso00.ru/863f1784
pacnpeenuTeNbHOe, BKIIOYCHHS
12 I'paduueckoe mpeacTaBiIeHue 1 bubnuoreka [IOK



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784

MHOXKCCTB

https://m.eds00.ru/863f198c

KonTtponsHas pabota o Temam

13 "Craructuka. Muoxxectna"
14 DneMeHTapHBIC COOBITHSL. bubnuorexa [JOK
CryuaiiHbie COOBITHS https://m.edsoo.ru/863f1ldec
15 smevertapmte sosmrna ubmorera LIOK
. P L https://m.edsoo.ru/863fldec
BepostHocTr coObITHI
16 smevertapmte sogmrna Bubmorera LIOK
. P S https://m.edso0.ru/863f1f72
BepostHocTr coObITHI
OMNBITH ¢ PaBHOBO3MOXKHBIMH Butmotexa LIOK
17 3JIEMEHTapPHBIMU COOBITUSMHU. https://m.eds00.ru/863f21ca
CrnyqaitHblii BEIOOD o '
OnBITHI ¢ PAaBHOBO3MOXHBIMU Butmotexa LIOK
18 AJIEMEHTAPHBIMH COOBITUSIMHU. https://m.eds00.ru/863f21ca
Crny4daifHbIN BEIOOD " '
P " https://m.edso00.ru/863f235a
3JIEMEHTaPHBIMU COOBITUSIMHU
bu6mmoreka [JOK
20 Jlepeso https://m.edsoo.ru/863f2a4e
CpoiicTBa AepeBa: eAMHCTBEHHOCTD
21 IIyTH, CyIIECTBOBAHUE BUCSUEH bubnuoreka [IOK
BEPIIHMHBI, CBSI3b MEXY YHCIIOM https://m.edso0.ru/863f2bac
BEPIIMH U YUCIIOM pEdep
22 [IpaBuino yMHOXKEHMS bubmmorexa [IOK
https://m.edsoo.ru/863f2cd8
23 [IpaBuno ymHOXeHUs bubmmorexa [IOK
P ™ https://m.edsoo.ru/863f2e36
24 IIpoTuBOIOIOKHOE COOBITHE bubmorexa [IOK

https://m.edso0.ru/863f2f8a



https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a

o5 Huarpamma Diinepa. O0beIuHEHNE 1 bubmuoreka [IOK
1 TICPECCUCHHE COOBITHI https://m.edsoo0.ru/863f3214

26 HecoBmecTHbie coObrTus. @opmyna 1 bubnuorexa [JOK
CIIOYKCHUS BEPOSITHOCTEH https://m.edso0.ru/863f3372

97 HecoBmecTHblie coObrTus. @opmyna 1 bubnuorexa [JOK
CIIO’KECHUS BEPOSITHOCTEH https://m.edso0.ru/863f3764
[IpaBuiio yMHOXEHUS

28 BEpOSITHOCTEH. Y cioBHas 1 bubnnorexa [JOK
BeposiTHOCTh. He3aBucumble https://m.edso0.ru/863f38ae
cOOBITHSA
[IpaBuso ymMHOXeEHUA

29 BEPOSATHOCTEH. Y CIIOBHAsA 1 bubnuoreka [JOK
BeposTHOCTh. He3aBucumble https://m.edso0.ru/863f3b06
COOBITHSA

30 [IpencraBnenue cnydaitHOTO 1 bubmuorexa [JOK
SKCIIEPUMEHTA B BUJIE JIepeBa https://m.edso0.ru/863f3cbe

31 [IpencraBnenue cnydaitHOTO 1 bubmuorexa [JOK
SKCIIEPUMEHTA B BUJIE JIepeBa https://m.eds00.ru/863f3120

R e — ) uGmiorera LIOK

) https://m.edsoo.ru/863f4128

OmnwucarenpHasi CTaTUCTHKA

33 [ToBTOpenue, o6o6menue. I'pador 1 ﬁgggﬁ:;iﬁii?ﬁl%zg f4312
KonTposnpHas paboTa o Temam

34 "Cnyyvaiinble cOOBITHS. 1
BepostHocTs. I'padsr”

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT PAMMBI

8 KUIIACC
Kon .
HpoBepsieMOro IIpoBepsiemble NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHUS 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111eTr0 00pa30BaHus
pe3yJabTara
5 BeposTHOCT U cTaTUCTHKA
N3Bnexkate u mpeoOpa3oBbIBaTh HWHGOPMAIUIO, TPEICTABICHHYIO B
51 BHJIC TaONHI], auarpamm, TrpadukoB, MPEJICTABIATh JaHHBIE B BHUIC
TabJIuL, AUarpaMM, rpaukoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX TIOKa3aTelei:
5.2 CpeIHUX 3HA4eHUMM W Mep paccenBaHMs (pa3Max, JUCHepcus |
CTaH/IapTHOE OTKJIIOHEHHE)
53 HaxoauTe 4acTOTHI YHCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHH, B TOM
' YHCclie IO pe3yabTaTaM U3MEpEeHUN U HaOIIo1eHui
Haxomuth BEpOSITHOCTH CIydyaWHBIX COOBITHMM B ONBITaX, 3HAs
5.4 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITUH, B TOM YHCIE B OIbBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITHAMHU
55 Hcnons3oBarh  rpaduyeckue  MOAENU:  JEPEBO  CIY4YaitHOTO
SKCIEPUMEHTA, AMarpamMMbl DiJiepa, YucaoBas npsamas
OnepupoBaTh MOHATUSMU: MHOKECTBO, IOJMHOKECTBO; BBIIOJIHSTH
56 omepanuy  HaJA  MHOXECTBaMH:  OObeIUHEHHE, nepeceyenre,
JOTIOJIHEHHE; IEPEYUCIISITh JIEMEHTBI MHOKECTB, IPUMEHSTh CBOIMCTBA
MHOYECTB
Hcnonb3oBath rpaduueckoe MpeacTaBIeHUE MHOXKECTB U CBs3ei
5.7 MEXy HUMHU JUIsl OIMCAHUs MPOLIECCOB U SIBICHUM, B TOM YHUCIE MPU

peleHnH 3a1a4 U3 APYTUX y4eOHBIX IPEIMETOB U KYpPCOB




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KUIACC
Kox IIpoBepsieMblii 3JIeMEHT COJePKAHUS
5 BeposTHOCTB U cTaTUCTHKA

°.1 [IpencraBnenne JaHHBIX B BUJIE TAOJHUII, TUArpaMm, rpadukoB

59 MHoOXecTBO, 3JIEMEHT MHOXECTBa, IOJAMHOXKecTBO. Omnepanuu  Hajx
MHO>KECTBAMHU: 00BbEUHEHHE, IEPECEUCHHE, JOTIOJTHEHUE

53 CpoiicTBa onepanuil HaJy MHOKECTBAMU: NIEPEMECTUTENBHOE, COUETATENbHOE,
pacnpeenuTeNnbHOe, BKIIOUCHHS

54 Wcnonb3oBanue rpa(bnqecxorov MPEJICTAaBICHUS] MHOXECTB JIJIsl OINHCAHUS
peaJIbHBIX MTPOLIECCOB U SIBICHUH, PU PELICHUH 3a/1a4.

55 N3mepenue paccemBanus JaHHbIX. Jlucrnepcusi U CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOpOB. JlnarpaMma paccenBaHusl
DOneMeHTapHble COOBITHS cilydailHOro ombiTa. CrydaiiHble COOBITHSL

56 BepositHocT  coObITHl. OmNBITBI ¢ PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU
coObiTusiMu. CitydaiiHplii  BbIOOp. CBsI3b MEXIy MaJOBEPOSTHBIMU H
MIPaKTUYECKHU TOCTOBEPHBIMU COOBITUSIMHU B ITPUPOJIE, OOIIIECTBE U HAyKe
HepeBo. CBoiicTBa J€peBbEB: E€IWHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE

5.7 BHCSTYCH BEPIIMHBI, CBSI3b MEXKy YUCIIOM BEPIIHMH U YucioM pédep. [TpaBuio
yMHO>KeHus1. Pemienue 3aa4 ¢ nmomounsio rpados
[IpoTuBomnonoxusie coObiTus. Juarpamma Oitnepa. OObenuHeHHe U

5.8 nepeceueHre coObITHl. HecoBmecTHbie coObITHSA. DopMmysna CIOXKEHUS
BEPOSTHOCTEH

5.9 Ycnosuas BeposiTHOCTb. [IpaBuio ymHoxxenus. HezaBucumblie coObITUS
[IpencraBnenue »5KkcnepuMeHTa B Buie jepeBa. Pemenue 3amau  Ha

5.10 HAXO0JIeHUE BEPOATHOCTEW C TIOMOIIBIO JIepeBa CIy4ailHOro 3KCIIepUMEHTA,

JuarpaMmm Ouiepa




IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOT' O
OBHIEI'O OBPA3OBAHUA

Kox
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOJMHOXKECTBO, OIEpALIUU
HaJl MHOXXECTBAMU; YMEHHE OTIEPUPOBATH MOHATUAMH: T'pad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3a]a4; YMEHHE HCIO0JIb30BaTh
rpajuyueckoe MPEJCTABIEHWE MHOXKECTB JUIsl ONHCAaHUS peallbHBbIX
MIPOLIECCOB U SIBJICHUH, PU PELICHUH 33/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OIPEAENICHHE, AaKCUOMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHHME  pPaclo3HaBaTb  WCTUHHBIE W JIOXKHBIC
BBICKA3bIBaHUs, IPUBOJUTh NPUMEPBI U  KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHNS M OTPUIIAHUS BBICKA3bIBAaHUI

VYMmenne OINICpHUpOBATH TMOHATUAMMU: HATYpaJIbHOEC YHUCIIO, IIPOCTOC H
COCTaBHOE YHCIIO, JIETUMOCTh HATYpaJbHBIX YHCEJI, MPU3HAKHA JCITUMOCTH,
L[eJI0€ YMCII0, MOAYJb Yncia, OObIKHOBEHHAs! JpoOb U JecsTHYHAas IpoOb,
CTaHJAPTHBIA BHJ YHUCJA, PAIMOHATBLHOE YHCIIO, UPPAIIMOHAIBHOE YHUCIIO,
apuMETUYECKU KBaJPaTHBI KOpPEHb, YMEHHE BBITIOJHATH JIEUCTBHUS C
YHiClIlaMU, CPaBHUBATh M YINOPSAOYMBATH YHCIIA, MPEACTABIATh YMCIA Ha
KOOPJIMHATHON MPSMOW, OKPYIJISATh YMCIA; YMEHHE JeNaTh MNPUKUIKY U
OIICHKY pe3yJbTaTa BHIYMCICHUN

YMeHHne onepupoBaTh TOHSATHSMH: CTEIEHb C IEJIBIM TI0Ka3aTeleM,
aprudMeTHUYECKUI KBaJIpaTHBIM KOPEHb, MHOTOUICH, alredpandeckas apo0sb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOH CTEleHH OoJblie
€IMHUIIBI; YMCHHE BBIMOJHATh Pacu€Thl MO (GOpMysiaM, MPeoOpazoBaHHUSI
IENBIX, JPOOHO-pAIlMOHATBEHBIX BBIPAKCHUH WM BBIPAKCHUH C KOPHSMH,
pa3ioKeHNEe MHOTOWICHA HA MHOXKHTENH, B TOM YHUCIIE C MCIIOJIB30BAaHHEM
(dbopMyIT pa3HOCTH KBAIPATOB M KBAJIpaTa CyMMbI i Pa3HOCTH

YMeHue OIICpHUPOBATh MOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
O,Z[HOI>'I nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HEPABCHCTBO C HepeMeHHOﬁ;
YMCHHE  pCLIaThb JIMHEHHBIE H KBaJApaTHBIC  YPAaBHCHUA, ,I[pO6HO'
palOHAJIbHBIC YPABHCHUS C O,I[HOI71 HepeMeHHOﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHUHEIC HCPABCHCTBA U UX CUCTCMbI, KBaJIpaTHBIC U ,I[pO6HO'
palliOHAJIbHBIC HEPAaBCHCTBA C O,I[HOI71 nepeMeHHoﬁ, B TOM 4YHCIIC IIpH
peumieHun 3aJa4 U3 APYrux MnpeIMETOB U IMPAKTHUYCCKUX 3adad, YMCHHC
HCIIOJIb30BATh KOOPAWHATHYHO MPAMYKO W KOOPAWHATHYIO IINIOCKOCTH IUJISA
I/1306pa)KeHI/I$[ peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUSAMH: (yHKUHUSA, rpaduk (YHKUUH, HYIH
(GyHKLIMH, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHMs,
yObIBaHUs, HauOoJibIlleeé W HaMMEHbIIEee 3HAYeHUS (QYHKUUHU; yMEHHUE
ONEpPHPOBATh TMOHATUAMHU: TMpsiMasi PONOPLUOHAIBHOCTh, JIMHEHHAA
¢byHkuus, KBagpaTuyHass (QyHKIUS, oOpaTHas MPONOPIHOHAIBHOCTS,
napaboJa, runepoosa; yMeHue CTpOUTh rpaduku QyHKUUH, UCIIOIb30BaTh
rpaduKy A ONpeNesIeHUs] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, s
pemieHust 3afady U3 JpYrux Y4eOHBIX INPEeIMETOB M pEalbHOM JKU3HHU;
yYMEHHUE BBIpaXKaTh (POpPMYIaMu 3aBUCUMOCTH MEX1y BETMYMHAMHU




YMeHue onepupoBaTh HOHATHIMHM: MOCIEIOBATEIbHOCTD, apupMeTHYeCKas
U TEeOMETpUuYecKas IIPOrpecCHH; YMEHHUE HCIOJIb30BaTh  CBOMCTBA
MOCIIEIOBATEIBHOCTEH, (POPMYIIBI CYMMbI M OOILIETO 4iIeHA MPHU PEIICHUH
3aga4, B TOM 4YHCIE 3aJad M3 APYruX Y4eOHbIX NPEIMETOB U peabHON
KU3ZHU

YMeHue peuiath 3a/1aui pa3HbIX THUIOB (B TOM YHMCII€ HA MPOLEHTHI, JOJIH U
4yacTH, JIBUKEHUE, paboTy, LIEHy TOBapOB U CTOMMOCTb HOKYIOK U YCIYT,
HQJIOTM, 3aJaud U3 OOJacTH yNpaBICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCAMM); YMEHHUE COCTABJISTH BBHIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4dd, HCCIEAOBATh IIOJy4EHHOE pEIICHHE U
OIICHMBATh MPaBAOINO0I00HOCTh MOITYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath MOHATHAMU: (PUTypa, TOUKA, OTPE30K, MpsMas, JTyd,
JOMaHas, Yroj, MHOTOYI'OJIbHUK, TPEYroJbHUK, PaBHOOCAPCHHBIA U
PaBHOCTOPOHHUH TPEYTrOJIBHUKH, PSIMOYTOJIBHBIN TPEYTrOJIbHUK, MEIHaHa,
ouccekTpuca " BBICOTA TPEYroJbHHKA, YeTHIPEXYTOJILHUK,
napajuiesiorpaMmm, pomM0, IpSMOYTOJIbHUK, KBaJIpaT, TPAIEIUs; OKPY>KHOCTH,
KpYT, KacaTeJIbHAas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTYypaMU; YMCHHE
pemrath 3aJa4d, B TOM YHCJIE W3 MMOBCEAHCBHOW JXU3HM, HA HAXOXICHHE
TCOMETPUYCCKUX BEIIMYUH C TMPUMEHEHHUEM HM3y4eHHBIX CBOWCTB (puryp M
(hakToB

10

YMeHHne OnepupoBaTh TMOHSATHSIMHU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapauIeIbHOCTh U TEPICHAUKYISIPHOCTh MPSIMBIX, YO
MEX]y IPSIMBIMHU, TIEPIICHIUKYIISP, HAKIIOHHAS, IPOCKITHS, mogo0ue Gpuryp,
MoI00HBIE TPEYTOJIBHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W TPSIMOM;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETPUIO M Tmojaoome Quryp,
MapajuIeIbHOCTD U MEePICHIUKYIISIPHOCTD TMPSMBIX B OKPY)KAIOIIEM MUPE

11

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHUE, YroJ (BelHYMHA
yria, CHHYC ¥ KOCHHYC yTja TPeyrojbHHUKa), IJIONIa/lb; yMEHUE OLIEHUBAThH
pa3Mepsl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE MPUMEHSATH
(dhopMyIbl IepuMeTpa U IIOHIAAN MHOTOYTOJIbHUKOB, ITMHBI OKPYKHOCTH U
IIOMIaAM Kpyra, oObemMa MPSAMOYroJIbHOTO TMapajuleienuneia; yMeHHe
NPUMEHSTh NMPU3HAKU PABEHCTBA TPEYrOJBHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, teopemy lludaropa, TpUroHOMETPUUYECKHE COOTHOIICHUS
JUIS BBIYMCIICHUS IJTUH, PACCTOSHUH, TIIONIAeH

12

YMeHue I/I306pa)KaTb IIJIOCKHEC (1)I/Il" YPbL n nux KOM6I/IHaI_[I/II/I,
IMPOCTPAaHCTBCHHLIC (I)I/IprbI OT DYKH, C IIOMONIBIO IIepTé)KHBIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY HUJIM CUMBOJIBHOMY
OITMCAHHIO

13

YMmenue ONICpUPOBATh NOHATUAMMU: NPAMOYIOJIbHAsA CHUCTEMA KOOPAWHAT,
KOOpAWHATBI TOYKHU, BEKTOpP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpA Ha
YUCJIO, CKAJAAPHOC IPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIb30BATh
BCKTOPBI U KOOPAWHATHI I MPEACTABICHUA NAHHBIX U PCHICHHUA 3a/ia4d, B
TOM YHUCJIC U3 JPYTUX y‘-Ie6HBIX MMpeaAMCETOB U peanLHoﬁ KHN3HHU

14

YMeHue onepupoBaTh HOHATHIMM: CTOJIOUKOBBIE M KPYTOBBIE JAMArpaMMBl,
TabIMIIbI, cpesiHee apudmMeTnieckoe, MeiMaHa, HauOoJiplIee U HauMeHbIIee
3HAa4YeHUs,  pa3Max  4YHCIOBOTO  Habopa,  yMEHHE  M3BJIEKATh,
UHTEPIPETUPOBATh U NMPeoOpa3oBbIBaTh MH(POPMALIUIO, TIPEACTABICHHYIO B
TabJMIIaX M Ha JMarpammax, OTpPaXKarollyl0 CBOMCTBA M XapaKTEPUCTHKH
pealbHBbIX IIPOLIECCOB M SIBJICHMM; YMEHUE pACIO3HABATh H3MEHYMBBIC




BEJIMYMHBI B OKPYXKAIOLIEM MHUpE

15

YMeHue omnepupoBaTh MOHATUSMU: CIy4alHBIA OMNBIT  (CIydalHbBIN
OKCIEPUMEHT),  JJIEMEHTapHOE  COObITHE  (DIIEMCHTAPHBI  HMCXOJ)
CIIy4aifHOTO OTIbITa, CIly4aiiHOE€ COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HaxXOJWTh  BEPOSATHOCTU  CIY4alHbIX  COOBITUH B  ONBITaxX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMM; YMEHHUE pEIlaTh 3a7ayu
METOJIOM OpPraHU30BaHHOIO Iiepedopa M C HCHOJIb30BAHMEM IIpaBUiIA
YMHOJKEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTU pEAlbHBIX COOBITHI U
SIBJICHUH, MMOHUMAaTh POJb MPAKTUYECKU JOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI B OKpPY)KAIOIIEM MHUPE W B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET U €ro
POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHnue BbIOMpaTh NOIXOISAIINNA W3YYEHHBIN METOJ /Ul pelleHus 3a7ayH,
MIPUBOJUTH IPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPHUPOJAE U
JKU3HHU, PAaCIO3HABaTh IIPOSBIICHHE 3aKOHOB MAaTEMaTUKUM B HCKYCCTBE,
ONMCBIBATh OTJIENbHBIE BBIJAIOIINECS PE3YNIbTATHI, IOJYYECHHBIE B XOJ€
pa3BUTUSA MAaT€MAaTHKU KaK HAYKH, ITPUBOJUTH NMPUMEPHl MAaTEMATHYECKUX
OTKPBITHM U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOU HCTOPUH




HEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE
19 OOBIKHOBEHHBIE M JIECATUYHBIC IPOOU, TPOLEHTHI, OCCKOHEYHBIC MEPHOANYCCKHE
apoou
1.3 PannonanpHble yncna. ApudmMerndyeckue onepanmy ¢ palMoOHaJIbHBIMU YUCIIaMU
1.4 JeiicTButenpHble yncaa. ApupMeTH4ecKre onepamnuy ¢ AeMCTBUTEIbHBIMU YHCIIaMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIUMCIICHUS, TTPABHUJIa OKPYTIICHNUS, IPUKUIKA U OIIEHKA pe3yJbTara
BBIUMCIICHUI
2 AnreOpandecKre BRIPaKESHHS
2.1 bykBeHHbIE BbIpa)XKeHHUs (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ nenbM nokasarenem. CTeneHb ¢ palMoOHAIBHBIM MToKas3aTeneMm. CBolicTBa
CTETIeHU
2.3 MHorousneHsl
2.4 AnrebOpandeckas 1po0b
25 Apudmernueckuit KOPEHB HaTypaJibHOM cTeneHu. [leiicTBus ¢ apudmeTnyeckuMu
KOPHSIMU HaTypaJIbHOM CTENEeHU
3 VYpaBHEHUs 1 HEPABCHCTBA
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HOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1U(POBOM MHUPE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK ¢ TOYKU 3PEHUSI MPAKTUUECKUX MPUIIOKEHUH, TaK
U UX pOJM B 00pa3oBaHUM, HEOOXOAMMOM KaXJI0My 4esnoBeKy. Bo3pacraer uncio
npodeccuii, Mpu OBIAJEHUHN KOTOPHIMU TpeOyeTcsi xopolasi 6a3oBasi MOATOTOBKA
B 007acCTH BEpPOSTHOCTH U CTAaTUCTUKM, Takas T[OJrOTOBKAa Ba)Ha JUIs
MPOIOKEHUST 00pa30BaHUsI U JIsl YCIICIIHOU MPOo(eCCUOHAITIBHOM Kaphephl.

Kaxxplii uenoBek MOCTOSTHHO NMPUHUMAET PEIISHUS HA OCHOBE UMEIOITUXCS Y
HEro JaHHBIX. A 171 000CHOBAHHOTO MPUHSTUS PEIICHUS B YCIOBUSIX HEJOCTaTKA
WM u30bITKa MHQOpMaMK HEOOXOAUMO B TOM HYKCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUUECKOE MBIILJICHHE.

NMenHo mosToMy OCTpO BCTajlla HEOOXOIUMOCTh CHOPMHUPOBATH Y
oOy4Jaromuxcs (yHKIIMOHATIBHYIO TPaMOTHOCTbh, BKITIOUAIOIIYIO B ce0sl B KaueCTBE
HEOTHEMJIEMON  COCTAaBJSIONICH  yMEHHWE  BOCIPUHUMATh U KPUTHYECKH
aHaJM3UPOBATH HH(POPMAIINIO, MPEICTABICHHYIO B Pa3IMYHBIX (popMax, MTOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHUX peaJIbHbIX TPOILECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPUHIIMIIAMU cOOpa, aHallu3a U
NpEe/CTaBleHUs] JaHHBIX U3 Pa3jIMYHbIX cep KU3HM 00IIecTBa M TOCyIapcTBa
npuoOIIaeT oOyyaromuxcsi K OOIIeCTBEHHbIM HHTepecaM. H3ydeHue OCHOB
KOMOMHATOPUKH Pa3BHBACT HABBIKM OpTaHM3allMU mepedopa M Mojcy€éTa 4ucia
BapUAHTOB, B TOM YHCJIC B IPUKJIAJHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3maéT MaTeMaTHuecKuil yHIaMeHT Uil GOPMUPOBAHUS KOMIICTCHITUHN B
obnactu mHOOPMATHKN U MUPPOBBIX TEXHONOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOSITHOCTA O0OTAMIAIOTCs TMPEJCTaBICHUS OOydYaIOIUXCA O COBPEMEHHOM
KapTUHE MHUpa W METOJaxX €ro HCCleqoBaHusA, (HOPMHUPYETCS MOHUMAHHUE POIH
CTAaTHCTHKHU KaK UCTOYHHKA COIMATBLHO 3HAYMMOUN MH(GOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSATHOCTHOTO MBIILICHHUS.

B cooTBeTCTBMM C MaHHBIMU NEISIMU B CTPYKTYpE MPOTrpamMMbl y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIICICHBI
CIIEIYIONINE COMepKATEIbHO-MeToAndeckue nuHuu: «lIpencraBinenne maHHBIX U
ommcareNlbHas CTAaTUCTUKA», «BeposATHOCTH», «IIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanne muann «lIpencraBneHue TaHHBIX U OMUCATEIbHAS CTATUCTUKAY
CIIY)KUT OCHOBOW 1Jii (OPMHUPOBAHUS HABBIKOB pabOThl ¢ HH(MOpMalMeil: oT
YTCHHWs] W WHTEPHpeTaluy HWHPOPMAIWK, TPEACTABICHHOW B TaOiMIax, Ha
auarpaMMmax W rpadukax, A0 cOopa, TPENCTaBIeHWS W aHaIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W PACCEHBAHUS.
PabGortass ¢ naHHBIMH, OOy4YarOIIMECs y4aTCs CUUTHIBATH U HUHTEPIPETUPOBATH



JaHHbIE, BBIIBUIaTh, apryMEHTUPOBATh U KPUTHUKOBATh NPOCTEUIINE TUIIOTE3bI,
pa3MBIIUIATh HaJ (HAaKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTH, U OLIEHUBATh UX
BJIUSIHUE HA PaCCMAaTPUBAEMbIE BETUUMHBI U MIPOLIECCHI.

NHTYUTHBHOE MNpPENCTaBICHUE O CIyYaMHOM U3MEHYMBOCTHU, UCCIEAOBAHUE
3aKOHOMEPHOCTEH M TEHACHUMW CTAHOBUTCA MOTHUBUPYIOLIEH OCHOBOM A
U3Y4YEHHUS] TEOPUM BEPOSTHOCTEW. boiblioe 3HAUYeHHE HMMEIT MPAKTHYECKHUE
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTHE BEpPOSTHOCTH BBOAMUTCA KaK MeEpa MPaBIONOA00MS CIy4yaHOTO
coObrtus. [lpm wu3ydeHuun yuyeOHOro Kypca oOyyarolmuecs 3HaKOMSTCS C
OPOCTEHIIMMU ~ METOJIaMHU  BBIYMCJIEHUS  BEpPOATHOCTEH B CIyYalHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOKHBIMH AJIIeMEHTapHBIMU UCXOJIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pElIaTh OOjee CIOKHBIC
3amauyd. B yueOHBIM Kypc BXOAST HayalbHbIE MPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMH OTIEPalMSIMHU HAJ MHOXKECTBAMH, pacCMaTpUBAIOTCA
npUMEphl IPUMEHEHHs Uil PEIIEHUs 3a7ad, a TaKKe HCIOJIb30BaHUSA B JIPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 xnaccax usyuaercs ydeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpbIA  BXOHAT paznenbl: «lIpeacTaBneHne [aHHBIX W ONMUCATEIbHAs
CTaTUCTHKa», «BepoATHOCTb», «JeMeHThl KOMOWHATOpUKW», «BBenenue B
TEOpHIO TpadoBy.

Ha usyuenne yueOHOro Kypca «BeposSTHOCTh M cTaTUCTHKa» oTBOaUTCs 102
yaca: B 7 knacce — 34 yaca (1 yac B Heneno), B 8 kiacce — 34 daca (1 ygac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemo).



COAEPXAHUE OBYUEHUA

9 KUIIACC

[IpencraBinenne JaHHbIX B BUjAe Tabmuu, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHre U nmocTpoeHue Tabaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. CouetaHusi U 4uciio couetaHui. TpeyroiabHUK
[lackans. Pemenue 3a1a4 ¢ KCIOJIb30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTpEe3Ka U U3 AYTU OKPY>KHOCTH.

Hcnbitanne. Ycenex m Heyaada. Cepust UCHBITaHUK JO MEPBOro ycIexa.
Cepusi ucnbiTanuii bepHymiu. BeposTHocTH cOOBITUH B CEpUM HUCHBITAHUMN
bepnynu.

CnyuaiiHasi BeJIMUMHA W pacHpeelieHUEe BEpPOSTHOCTEM. MaTreMaTuueckoe
oxumaHue U gucrepcud. [IpuMepbl MaTeMaTHYeCcKOro OKHUJAaHHUS — Kak
TEOPETUYECKOIO CPEAHEro 3HA4YCHHUSA BEIUYMHBL. MaremMaTH4ecKoe OXHUIAHUE U
JUCIIEpCUs  CIy4YalHOW BEJIWYUHBI «YHUCJIO YCIIEXOB B CEpPUU HCIBITAHUU
bepuynnny.

[Tonatue o 3akoHe OonbIMX yucen. M3MepeHne BeposTHOCTEN C MOMOIIbIO
yacToT. Posib 1 3HaueHue 3aK0Ha OOJIBIINX YHUCE B IPUPOJAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTP M CTaTUCTHKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1[EHHOCTHBIM  OTHOIIEHHUEM K  JIOCTH)KEHHMSIM  POCCHUHCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUID ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN IpakIaHUHA U Peau3alii ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JIOCTUKEHHUM HAyKHW, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUH BCEH JXKWU3HU ISl YCIECIIHOW MPOdeCCHOHAIBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTH4EeCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTaluuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJI Pa3BUTHUS LIMBUIM3AIUHY,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKH U MAaT€MAaTHYECKOM KYJIbTYypOH KakK CpeJCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

/) 3KOJI0rH4ecKoe BOCIIUTAHHUE:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPoOIeM U MyTel UX peleHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y NPYrUX JIIOJAEH, MpuoOperaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble DPEIICHUs W JAEUCTBHs, (DOpMYyIUpOBaTh M OICHUBATH PUCKUA U
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUW MEXIYy MOHATUSMHU, (OPMYITHPOBATH
ONpeNeNiecHUs]  MOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJaccupuUKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpUHUMATH, (OpPMYIUpPOBaTH U  MOPeoOpPa3OBBIBATh  CYXKJICHHUS:
yTBEPAUTEIbHBIE UM OTpPULATEIbHbIE, €AUHUYHBbIC, YacTHbIE W OOIIue,
YCIJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JieNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JAE€IYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUU (IpsIMblEe U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh aApPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauboJiee MOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCJICIOBATEIILCKUI WMHCTPYMEHT IO3HAHUSA,
GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUYHE, TMPOOJIEMY,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECIIOKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh 000OIIEHUS W BHIBOJBI TI0 pe3ysIbTaTaM
NPOBEACHHOTO HAOJIOICHUS, HCCICIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIABUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIUSIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK 1O KPUTEPHUSIM, MPEITI0KCHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

B XO7I€ OOCYXKIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMHI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX
YYaCTHUKOB JHajiora, OOHApYKHMBAaTh Pa3IMUMe U CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopme hOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPENCTaBIATh  PE3yJIbTATHI pelieHus  3aJauH, IKCIIEPUMEHTA,
UCCJICIOBAHUS, TIPOCKTA, CAMOCTOSTEIIBHO BBIOUPATh (POPMAT BBHICTYIUICHHSI
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpHUH;

MOHMMATh Y MCTOJIb30BaTh MPEUMYINECTBA KOMAHITHOW ¥ WHIUBHIyaIbHOU
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1ICJIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATh OPTaHU3AIIMIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXJ1aTh MPOIECC U pe3yibTaT pabOThl, 0000MATh MHCHHUS HECKOJIbKHUX
JIIO/IEH;

y4acTBOBaTh B TPYIINOBBIX (opMax padboTel (0OCyKaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIWHUPOBATh CBOM JCHCTBUSA C JAPYTMMHM YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIIMUA MPOIYKT IO KPUTEPHSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJIATH ILJIaH, AJITOPUTM pelIeHUs 3aaadd (WM ero
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMONPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yibraTta
pEILICHUsI MAaTEMATUYECKOW 3a/1a4U;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTbh MPH PELICHUH 3a/]1a4H,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHHS WM HEJOCTHKEHHUS LEelu,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 9 kJjiacce OOyYaroImMICS TMOJYYUT CIEAYIOIIHE
MIPEIMETHBIE PE3yJIbTATHI:

N3Bnekath W 1peoOpa3oBbBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B
pa3IUYHBIX HWCTOYHMKAX B BHJIC TaOJIMI, aAWarpamMMm, rpadukoB, MNpPEJICTaBIATH
JaHHBIC B BUJIC TAOJIMII, TUArpaMM, rpaduKoB.

Pemarts 3amauyn OpraHW30BaHHBIM IEPEeOOPOM BapUAHTOB, a TaKXKe C
UCIIOJIb30BaHMEM KOMOMHATOPHBIX MTPABUI U METOIOB.

Hcnonp30BaTh OMUCATEBHBIC XapPaKTEPUCTUKU I MAaCCHBOB YHCIIOBBIX
JAHHBIX, B TOM YUCJIC CPEHUE 3HAYCHUS U MEPBI PACCCUBAHUA.

HaxoauTh 4acTOTHl 3HAYEHWH M YaCTOThI COOBITHS, B TOM YHUCIIC TOJb3YSCh
pe3yNIbTaTaMy MPOBEASCHHBIX U3MEPCHUN U HAOTFOACHH.

HaxoauTh BEPOATHOCTH CIyYalHBIX COOBITUH B M3YYCHHBIX OMBITAX, B TOM
Yyclie B OIbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEpHUAX
UCIIBITAHUM JTO TIEPBOTO yCIeXa, B cepusix ucnbiTannii bepuymnu.

Nmers mpencraBieHue O CIAydyalHOW BEJIMYMHE U O paCIpeeieHUH
BEPOSITHOCTEMN.

HNmerps mnpencraBieHUE O 3aKOHE OONBIIMX YHCENI KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YKCET B
IPUPO/IC U OOIIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE



9 KUIIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [IOK
! TosTopenne iypea 8 kracca 4 https://m.edsoo.ru/7f41a302
bubmmoreka [{OK
2 DTIEMEHTBI KOMOMHATOPUIKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eomeTpuyeckas BEpOSITHOCTD 4 bubmorera [JOK
https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 Hemprranus bepryuim 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
S Coryuainas BenuuHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 O6odmenne, KonTpo, 10 ! https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IIVIAHUPOBAHHUE



9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoasnsie | IIpakTnueckue Aara nppobbie
Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
! llpecTaBieHAe AaHHEIX ! https://m.edso0.ru/863f47ea
2 OmnucarenpHas CTaTUCTUKA 1 bubmorera [JOK
https://m.edso0.ru/863f47ea
3 Onepanuu Haj COOBITUIMU
4 HezaBucumoctb coOBITHI
5 KomOunaTtopHoe npasuiio 1 bubnuoreka [IOK
YMHOKEHUS https://m.edso0.ru/863f4e16
5 [TepecranoBku. @akTopual. 1 bubnuoreka [IOK
CoueTtaHus ¥ YUCIIO COYETaHUN https://m.edso0.ru/863f4e16
bubnuoreka [IOK
! TpeyronpHnk Hackasis ! https:// m.edso;.I ru/863f5014
[IpakTnueckas pabora
8 "Beruncienue BEposTHOCTEH ¢ 1 1 bubnuoreka [JOK
HCIIOJIb30BAaHUEM KOMOMHATOPHBIX https://m.edso0.ru/863f5208
(GYHKIHHI 3J€KTPOHHBIX Ta0IuI"
I'eomeTrpuueckas BEpOSITHOCTb.
9 CrydaiiHblii BEIOOpP TOUKH U3 1 bubnuoreka [IOK
(burypsl Ha TIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
W3 IyTH OKPYKHOCTH
I'eomeTprueckas BEpOSITHOCTb.
10 CrnyyaitHblii BEIOOP TOUKH U3 1 bubnuoreka [JOK

(GuUrypsl Ha IIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPYKHOCTH

https://m.edsoo.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

I'eomeTpuueckasi BEpOSITHOCTb.
Crydaiinelii BEIOOp TOUKH U3

bubmuoreka [JOK

11
¢burypsl Ha IJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5hfe
W3 IyTU OKPYKHOCTH
I'eomeTpuueckas BEpOSITHOCTb.
12 CrnyuaiiHbli BBIOOpP TOUKH U3 bubnuorexa [JOK
(burypsl Ha INIOCKOCTH, U3 OTpe3Ka, https://m.eds00.ru/863f5e10
W3 IyTU OKPYKHOCTH
Hcneitanue. Ycne eyzaada.
o | o Yoo Bumorea 101
p A0 TIep https://m.eds00.ru/863f6162
ycrnexa
HcnwiTanue. Ycnex u Heynayva.
14 Cepus uCnbITaHUI 10 IEPBOTO bubmorexa [JOK
https://m.edso0.ru/863f6356
ycrexa
UcnwiTanue. Ycnex u Heynayva.
15 Cepust UCTIBITAHUH JIO TIEPBOTO
ycrexa
Ucnwitanusa bepnyim.
16 BepostHocTH cOOBITHI B cepun bubmiorexa LIOK
p g p https://m.edsoo.ru/863f64d2
ucneiTanui bepHymnnu
Ucnwitanusa bepnyim.
17 BepostHocTr CI())6}II>ITI/II71 B CCpUH bubmiorexa [JOK
p . P https://m.edso0.ru/863f6680
ucneiTanuii bepHymnnu
18 [IpakTuueckas pabora "UcnbiTanus bubnunoreka [JOK
bepnyman" https://m.edsoo.ru/863f67de
19 CrnyyaiiHas BelIMUYMHA U bubnuorexa [IOK
pacnpeeneHue BepoATHOCTEN https://m.edsoo.ru/863f6b44
MaremaTuueckoe OKUIAHUE U bu6nmoreka [JOK
20 NN
JUCIIEPCHS CIIy4alHON BEINYUHBI https://m.edso0.ru/863f6da6
21 IIpumepbl MaTeMaTH4eCcKOro bubnuorexa [IOK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6

OKHNJJaHUA KaK TCOPCTUYCCKOT'O
CpCAHCTO 3HAUCHU A BCJINYNHBI

https://m.edso0.ru/863f6f86

22 IlousaTue o 3aKkoHE OOJBIINX YHCEI bubmorexa [TOK
https://m.edsoo.ru/863f72c4
23 N3mepenue BeposTHOCTEN C bubnuorexa [JOK
MOMOIIIBIO YaCTOT https://m.eds00.ru/863f7652
24 [IpumeHeHue 3aKkoHa OOJIBIINX bubnuorexa [JOK
qUCen https://m.edso00.ru/863f7116
o5 O60061eHue, cucreMaTu3anus bubnuorexa [JOK
3HaHuil. [IpencraBienre naHHBIX https://m.edsoo.ru/863f783c
26 O0o001enue, cucTeMaTH3aIus
3Hauui. OnHcarenbHas CTaTUCTHKA
O0o001enue, cucTeMaTH3aIus
27 3HaHI/IH1; [IpencraBnenue :HHLIX bubmorexa HOK
- PeA A ’ https://m.edso0.ru/863f893a
OnmcaTenbHas CTaTUCTHKA
O0o001enue, cucTreMaTH3aIus
28 3HaHI/IHI7JI; BepostHOCTB €I HaﬁHoro bubmrorexa [IOK
- PP i https://m.edsoo.ru/863f7ade
COOBITHS
O0o001enue, cucTeMaTH3aIus
29 3HaHUM. BeposTHOCTH clydaitHOTO bubnuoreka [JOK
COOBITHS. DJIEMEHTBI https://m.edso0.ru/863f7c9c
KOMOHMHATOPUKH
O06o001IeHNe, CHCTeMaTH3aLUs
30 3HaHI/IHI; OJEeMEHTHI : Bubmiorexa TOK
) https://m.edso0.ru/863f7e54
KOMOHMHATOPUKH
O06001enue, cucTeMaTH3aIus
31 3HaHUU. DJIEMEHTHI bubnunoreka [JOK
koMOuHaTopukH. CiydaiiHble https://m.edso0.ru/863f8408
BEITUYMHBI U pacTpeeieHus
32 O0o001IeHNEe, CHCTEMATH3ALNS bu6nmoreka [JOK



https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408

3HaHui. CiydaiiHble BEJIMUMHBI U
pacrpeneseHus

https://m.edsoo.ru/863f861a

33 Hrorosas koHTpOJIbHAS paboTa 1 Et?[iﬂll;lr?:::;sic])—[r(allé 63f3b56
34 O6o6nuleHne, CHCTEMATH3aLINS 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

9 KITIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI
NpoBepsieMoro i
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
5 BeposTHOCTh U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGPOPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHHMKAX B BHJAE TaOmuL, AuarpaMM, TIpadukos,
MIPE/ICTaBIATh JaHHbIE B BUJIE TaOIHII, TUarpamm, rpagukoB
- Pemath 3agauu OpraHn30BaHHBIM NEpeOOPOM BapHAHTOB, a TAKKE C
. WCII0JIb30BaHNEM KOMOMHATOPHBIX IPABHUII U METO/IOB
Hcnonp3oBark  onucaTenbHbIE  XAPAKTEPUCTHKU Il  MacCHBOB
5.3 YHUCIIOBBIX JAHHBIX, B TOM 4YHUCJIE CPEIHHME 3HAYEHUS U MEpbl
paccenBaHMs
£ 4 HaxonnTe 4acTOTBl 3HAYE€HWIl M YAaCTOTHI COOBITUS, B TOM 4HCIE
' HOJIb3YACh Pe3yJIbTaTaMU IPOBEAEHHBIX U3MEPEHUI U HAOI0IeHU
HaxonuThs BEpOATHOCTH CIIydalHBIX COOBITHH B M3yYEHHBIX ONbITaxX, B
- TOM YHCJIE€ B ONBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' COOBITUSIMHM, B CEpPUAX HCHBITAHMHA /10 MEPBOTO yclexa, B Cepusix
ucInbITaHui bepHymm
- HMers npezncraBieHue O CIIydallHOM BEIMYMHE U O PaclpeieiIeHUU
. BEPOSITHOCTEHN
HmeTs mpezcTaBieHne O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIydallHOM M3MEHYMBOCTM M O pOJIM 3aKOHA

00JIBIINX YKCEel B IPUPOJIE U 00IIECTBE




INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue qaHHBIX B BUJIE TAOIHI], TUArpaMM, TPa@UKOB, UHTEPIIPETAIIHS
5.1 naHHbIX. UTeHne u mocTpoeHue Tabiul, AuarpamM, rpadUKoB MO pealbHbIM
JTAHHBIM
5.2 [TepecTtanoBku U aKkTOpHAIT
5.3 CodeTaHus ¥ YHUCIIO COYCTAHUM
5.4 Tpeyronpauk I[ackans. Pemenne 3amau ¢ ucnosib30BaHUEM KOMOWHATOPUKH
55 I'eomeTrpuueckass BeposTHOCTh. CiydailHbIi BBIOOP TOYKM W3 (QUTYPHI Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 Ty OKPYKHOCTH
5.6 UcnwiTanue. Ycnex u Heynavya. Cepusi HCTIBITAHUH 10 MIEPBOTO ycrexa
5 7 Cepus ucnbeiTanuii bepuymum. BeposTHOCTH COOBITHIA B CEpUM HMCTBITAHUN
' bepnynnu
5.8 CnyyaiiHasi BeJIMUMHA U pacipeesiCeHue BEpOATHOCTEH
5 g Maremarnueckoe oxujgaHue u - gucnepcus. Ilpumepsl MaTreMaTHyecKkoro
' 0>KMJIaHUSI KaK TEOPETUYECKOT0 CPETHErO 3HAUCHUS BETUYHHbI
510 MareMaTtuueckoe OKHMJaHUE€ M JUCHEpPCUsl CIyYalHOW BEIMYMHBI «YHUCIIO
' YCIEXOB B CEpPUU UCTIBITAHUN bepHyminy»
£ 11 [Tonsitne o 3akoHe OONBIIMX yucell. V3MepeHHe BEpOSITHOCTEH C MOMOIIBIO

4acToT. PoJb 1 3HAaUCHME 3aKOHA OOJIBIINX YHCET B npupoac n O6H_ICCTBC




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOIT'PAMMBI OCHOBHOI'O OBIIIETO OFPA30OBAHUS

Kon
MPOBEPAEMOro
TpeOoOBaHUA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJMHOXKECTBO, ONEPALUH
HaJl MHOXECTBaMH; YMEHHUE ONEpUpPOBATh NOHITUAMU: I'pad, CBSI3HBIN Tpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 3a]a4; YMEHHE HCIO0JIb30BaTh
rpajuyueckoe MPEJCTABIEHWE MHOXKECTB JUIsl ONHCAaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUU 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB

YMeHHne omnepupoBaTh MOHATHAMH: OIPEAENIEHHE, AaKCUOMa, Teopema,
JI0Ka3aTelIbCTBO;  YMEHHME  paclo3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPHL, CTPOUTH
BBICKa3bIBAHNS U OTPUIIAHUS BBICKA3bIBaHUI

VYMmenne OINICpHUpPOBATH TIOHATUAMMU: HATYpPaJIbHOC YHUCIIO, IIPOCTOC H
COCTAaBHOE YHCIIO, JCTUMOCTh HATYPaIbHBIX YHCEN, IPU3HAKA JICITHMOCTH,
[IeJI0€ YUCIIO0, MOJYJb YHCIia, OOBIKHOBEHHAS JIPOOb M JIeCATUYHAs JPOOb,
CTaHJAPTHBIA BUJ YKCIA, PallMOHAJIbHOE YHCIIO, UPPALMOHAIILHOE YHUCIIO,
aprudMETUYECKU KBaJpPaTHBI KOpPEHb, YMEHHE BBIMIOJHATH JEUCTBUS C
YHiCllaMU, CPaBHUBATh M YINOPSAOYMBATH YHCIIA, MPEACTABIATh YMCIA Ha
KOOPJIMHATHON MPSAMOW, OKPYIJISATh YMCIA; YMEHHE JeNaTh MNPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYMCICHUN

YMenue onepupoBaThb MOHSTUSIMU: CTEMEHb C LEIbIM IOKa3aTelleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpPEeHb, MHOTOUIEH, alredpandeckast 1poos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTelneHu OoJblie
€MHULIBI; YMEHHUE BBINOJHATH pacuéTel Mo Qopmyinam, npeoOpa3zoBaHUs
HENbIX, APOOHO-PALMOHANBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSAMH,
pa3ioXKeHNe MHOTOUYIEHAa HA MHOXKUTENIH, B TOM YHUCIIE C UCIOJB30BaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJ[paTa CyMMbI M Pa3HOCTH

YMeHue OIICpHUPOBATh MOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HECPABCHCTBO C HepeMeHHOﬁ;
YMCHHEC  pClIaThb JIMHEHHBIE U KBaJApaTHbIC  YpaBHCHU:, I[p06H0'
palOHAJIBHBIC YPABHCHUSA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHHBIE HEPaBCHCTBA U UX CUCTEMbI, KBAJIPATHLIC U ,I[pO6HO'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIC IIpU
peumieHun 3aJ4a4 U3 APYrux IMpeaAMCTOB U IMPAKTUYCCKUX 3aJdad;, YMCHHC
HCIIOJIb30BATh KOOPAUHATHYIO HNPAMYIO U KOOPAWHATHYIO IUIOCKOCTH JIA
I/1306pa)KCHI/I$I peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk (GYHKUUH, HYIH
(GyHKIMH, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, NPOMEXKYTKH BO3pacTaHUs,
yObIBaHUs, HauOoJibIllee W HaMMEHbIIEee 3HAYeHUS (QYHKUUHU; yMEHHUE
ONEpPHPOBATH TMOHATUAMHU: TpsiMasl PONOPLUOHAIBHOCTh, JIMHEHHAS




¢byHKMA, KBagpatuyHas QyHKIOUS, oOpaTHas MPOMOPIMOHATBHOCTD,
napaboJa, runepoosa; yMeHue CTpouTh rpaduku GyHKUIUH, WCIOIB30BaTh
rpaduKy A ONpENeNIeHUs] CBOMCTB MPOIIECCOB M 3aBUCHMOCTEH, IS
pemieHust 3afady U3 JPYruxX Y4eOHBIX TNPEIMETOB M PEANbHOM >KU3HHU;
yYMEHHUE BBIpaXKaTh (POPMYIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenune OIICpUPOBATH MOHATHUAMU: MTOCICAOBATCIILHOCTD, apI/I(i)MGTI/I‘-ICCKaFI
U TeoMEeTpUuYecKass MPOTPECCHU; YMEHUE HCIOJIb30BaTh CBOMCTBA
NOCIIeIOBAaTeIbHOCTEH, POPMYIIBI CyMMBI U OOIIEro 4ieHa MPU PEHICHUH
3a/1a4, B TOM YHCJIE€ 33Jlad U3 JIPYrUX Y4YEOHBIX MPEIMETOB M PeaTbHOU
KHU3HN

YMeHnue pemiath 3a/1a4i pa3HbIX THUIOB (B TOM YHUCII€ HA MPOIEHTHI, JI0JIU U
4yacTH, JBWKEHUE, paboTy, LIEHy TOBapOB U CTOMMOCTb MOKYIOK U YCIYT,
HaJOr¥, 3aJa4d W3 O0O0JIaCTH YNpPaBIEHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCJIOBHIO 3aJa4dd, HCCIEAOBATh IIOJyYEHHOE pEIICHHE U
OIIEHUBATh MPaBAOINOI00HOCTh MOTYYEHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBath MOHATHAMU: (HUTypa, TOUKA, OTPE30K, MpsMas, JTyd,
JOMaHas, Yrojl, MHOTOYI'OJIbHUK, TPEyroJIbHUK, pPaBHOOCAPEHHBIA U
PaBHOCTOPOHHHUHN TPEYTrOJIBHUKH, TPSIMOYTOJIBHBIN TPEYTrOJIbHUK, MEIHaHa,
ouccekTpuca u BBICOTA TpEyroJibHUKa, YeThIPEXYTOJIbHUK,
napaiesiorpaMm, poM0O, IPSMOYTOJIEHUK, KBAAPAT, TPANCIHS;, OKPYKXHOCTB,
KpYT, KacaTellbHas; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMU (DPUTYpaMH; YMEHHE
pemaTh 3aJa4d, B TOM YHCIIEC W3 MOBCEIHEBHOW JKHM3HH, HA HAXOXKICHUE
TCOMETPUYECKUX BEIMYUH C MPUMEHEHHEM H3yYCHHBIX CBOWCTB (QHUTYp H
(hakToB

10

YMeHue omnepupoBaTh TOHATHUSAMHU: PABEHCTBO  (Uryp, paBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEePHEHAUKYISPHOCTh MPSMBIX, YIOJ
MEX1y NPSAMbIMU, TEPIICHINKYIISP, HAKIIOHHAs, POEKIus, nojgodue duryp,
N0/J00HbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTENIBHO TOYKH U IPSMOIi;
YMEHHE PpAacCllO3HAaBaThb pPAaBEHCTBO, CHMMETpPHIO U mojobue Quryp,
napauieTbHOCTh U MEPIIEHINKYISIPHOCT MPSIMBIX B OKPY)KAIOIIeM MUPE

11

YMeHue ONepUpOBaTh IMOHATUAMU: AJIMHA, PACCTOSAHHUC, YI'OJI (BCJ'II/I‘{I/IHa
yria, CHHYC U KOCHUHYC yTJia TPGYFOJIBHI/IKB.), miomanab, YMCHHUEC OLICHUBATDH
pasMEpPhI IIPCAMETOB U 00BEKTOB B OKpYyKaromeM MUpe; YMCHUC IIPUMCHATD
(I)OpMy.]'ILI NnepuMEeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JNIMHBI OKPYXXKHOCTH U
mjiomaan Kpyra, o0bema NpAMOYT'OJIBHOTO IMapaJuICJICiuIcaa, YMCHUC
IMPUMCHATDH IIPU3HAKU PABCHCTBA TPCYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKA, TCOPEMY HH(l)aropa, TPUTOHOMCTPUUCCKUE COOTHOLICHUA
JJIs BIYUCICHUA OJIUH, paCCTOHHHﬁ, i (1 ENET

12

YmMmenue 1/1306pa>1<aTL IJIOCKHE (I)I/Il" YPBL )51 nux KOM6I/IHaL[I/II/I,
IpOCTPaHCTBCHHLBIC (I)I/IprBI OT DPYKH, C IIOMOIIbIO ‘-IepTé)KHBIX
HHCTPYMCHTOB H JJICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO
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YMeHue onepupoBaTh MOHATUSAMHU: IPSIMOYrOJIbHAs CUCTEMA KOOPAMHAT;
KOOpJIMHATBl TOUKH, BEKTOpP, CyMMa BEKTOPOB, NPOMU3BEIACHUE BEKTOpa Ha
YHUCIIO, CKAJIIpHOE IPOU3BEIACHHE BEKTOPOB; YMEHHE HCIOJb30BATh




BEKTOPBI U KOOPAMHATHI IS NPEJACTABICHUS JAaHHBIX W PELICHMS 3a]1ad, B
TOM YHCJIE U3 JPYrUX y4eOHBIX MPEIMETOB U PEANbHOM KU3HH

14

YMeHue onepupoBaTh HOHATHIMH: CTOJIOUKOBBIE M KPYTOBBIE JAUArpaMMEl,
TaOIHIIbI, cpeiHee apu(MeTHIecKoe, Menana, HanboIbllee 1 HaNMEHBIIIEe
3HaueHus,  pa3Max  YUCIOBOro  Habopa;  yMEHHE  W3BJIEKaTh,
MHTEPIPETHPOBATH U MPE0OPa30BBIBATE MHPOPMAIUIO, TPEICTABICHHYIO B
TabIUIAX U Ha JuarpaMmax, OTPa)Karollyl0 CBOMCTBAa U XapaKTEPUCTUKU
peaIbHbIX NPOLIECCOB U SBJICHHUM; yYMEHHME paclO3HaBaTb W3MEHYMBBHIE
BEJIMYMHBI B OKPYXKAIOLIEM MUPE

15

YMeHue onepupoBaTh TMOHATUSMHU: CIY4allHBIA OMNBIT  (CIy4alHbIN
SKCIEPUMEHT),  DJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIH  HCXOX)
CIIy4allHOTO OTIbITa, CIy4ailHO€ COOBITHE, BEPOSITHOCTh COOBITHSI; YMEHHE
HaXxOJUTb  BEPOATHOCTH  CIOy4alHBIX  COOBITMH B  OmbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMM; YMEHHUE pelliaTh 3a7auu
METOJIOM OPraHU30BaHHOIO Iepedopa W € HCHOJB30BaHMEM IIpaBHIIaA
YMHOKEHUS; YMEHHE OIEHUBAaTh BEPOSITHOCTU pEAIbHbIX COOBITHH U
SBJICHUHM, TOHUMATh POJIb MPAKTHUECKU JTOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHI B OKpY)KAIOIIEM MHUPE W B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMpPATh MOIXOIANTANA U3yYEHHBINM METOJ JJI PEIICHUs 3aayH,
MPUBOJUTH TPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOJE H
JKW3HHU, PaCIo3HaBaTh IPOSBJIICHHE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
OTIMCBHIBATh OTJEIbHBIC BBIJAIONINECS PE3YJIbTAThl, IOJIYUCHHBIE B XOJI€
Pa3BUTHS MaTEMaTUKH KaK HAayKd, MPUBOAWTH MPUMEPhl MATEMaTHUYCCKUX
OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHON M BCEMUPHOU HCTOPUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1 Yucna v BIYKCICHUS
1.1 Harypanenble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
19 OOBIKHOBEHHBIE U JECATUYHBIE JPOOM, MPOLEHThI, OECKOHEUHbIE MEPUOUUYECKUE
npobu
1.3 PanmonaneHblie yncna. ApudmMerndeckue onepanuy ¢ palioHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTuyecKre onepamnnuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIYMCIICHUS, IIpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKa pe3yibTara
BBIUMCIICHUI
2 AnreOpandecKkue BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenens ¢ nenbiM nokasarenem. CTeneHs ¢ pallnoOHaNbHBIM NOKaszareneM. CBoOMCTBA
CTETIeHU
2.3 MHorousneHsl
2.4 Anrebpaundeckas 1po0b
25 ApubmMeTnuecknii KOpeHb HATypaJIbHOW cTemneHHu. JIeHMCTBUA ¢ apu(pMETHICCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHHs 1 HEpAaBCHCTBA
3.1 Ienblie n ApoOGHO-paLMOHaNbHbIe ypaBHEHU. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
30 Ilenbie u npoOHO-panMOHaIbHBIE HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEPaBEHCTB
3.3 Permrenue TeKCcTOBBIX 3a1a4
4 YucnoBble 0CIe10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33JaHUS TIOCIIE0BATEILHOCTEH
4.2 Apudpmernueckas 1 reomeTpudeckas nporpeccur. @opmyiia Cl0KHBIX IPOLIEHTOB
5 OyHKIMH
Oynkuus, cnocodsl 3aganus Gyakuuu. ['padux pynkuun. O61acTh onpeneneHus u
51 MHO>eCTBO 3HaueHuil QpyHkiuu. Hymu ¢ynkuuun. [IpomMexyTku 3HaKOMOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMbl M MHUHMMYMbI (YHKIUH.
HaubGounbiiee u HauMeHblee 3HaUeHUE (QYHKIUU HA TPOMEXYTKE
6 KoopanHaTsl Ha MpsIMOI U TUIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypbl 1 UX CBOHCTBA
7.2 Tpeyronsauk
7.3 MHOTrOoyroJpHUKH
1.4 OKpyXHOCTb U KpyT




7.5

I/I3MepeHI/Ie reOMCTPHUICCKUX BCIIMYUH

7.6 BekTopsl Ha mI0CKOCTH

8 BeposTHOCTh U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Kombunatopuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
MaremaTnka. BeposTHOCTb U CTATUCTHKA. 7-9 KJ1acChl, 0230BbIH YPOBEHb.
. P. Boicouxkuii, U. B. flmenko. YueOHuk B AByX yactax. [lox pexakuuei

Amenko. U.B. Mocksa: IIpocsemenue. 2023r.

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Pa6ouas terpaab. MaTtematuka. BeposiTHOCTb U CTATHCTHKA. 7-9 KJ1acchl,
0a3oBblii ypoBeHb. WU. P. Boicouknii, . B. flimenko. YueOHuK B 1BYyX

yactax. [Tox pexaknueit Amenko. U.B. Mocksa: IIpocBemenne. 2023r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

Bbuoanorexka IOK https://m.edsoo.ru/863efecO

Buoanoreka IOK https://m.edsoo.ru/863efOba

Bu6auorexa IOK https://m.edsoo.ru/863f4312

Bu6anorexa IOK https://m.edsoo.ru/863f8408
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