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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



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

Copeprkanue OByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJICHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKxkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 8 kiacce
— 136 gacoB (4 yaca B HEJIEINIO).



COAEPXAHUE OBYUEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jlpo6u OOBIKHOBEHHBIE M JIeCATUYHBIE, IepexoJ; OT oAHOoW Gopmbl 3amucu npobeir k npyroil. [lonsarue
palMOHANIBHOTO YHCIIA, 3alliCh, CPaBHEHUE, YIOPSJAOYMBAHUE PAIMOHAIBHBIX YHuceld. ApudMeThyecKue IEHCTBUSA C
panMoHaNbHBIMU YHCIaMu. Pellienne 3a1ay u3 peanbHOU MPaKTUKU Ha YacTH, HA APOOH.

CremneHb ¢ HaTypaJIbHBIM NIOKA3aTesIeM: ONpe/iesieHue, IPeoOpa3oBaHUE BbIPAKEHNUI Ha OCHOBE OIPEACIICHHUS], 3aITUCh
OoJsbix ynceln. [TporeHThl, 3anuch MPOLIEHTOB B BUJIE APOOM U ApoOU B BUJIE MPOLICHTOB. TpHU OCHOBHBIE 3aJauyM Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHOM ITPAKTUKHU.

[IprumeHeHune MprU3HaKOB JECIIUMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAIbHBIX YUCE.

PeasibHbIC 3aBUCMOCTH, B TOM YHCJIE MpsiMasi U 0OpaTHasi IPONOPIUOHAIBHOCTH.

AsredOpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, 4YHCIIOBOE 3HAYCHUE BBIPAKEHHUS C TMEPEMEHHOW. JlomycThmble 3HAYEHUS TEPEMEHHBIX.
[IpencraBienne 3aBUCHMOCTH MEXAy BenuduHamu B Buje ¢Gopmysbl. Beraucnenus no ¢opmynam. I[IpeoOpazoBanue
OYKBEHHBIX BBIPKEHUMN, TOXKICCTBEHHO PaBHBIC BHIPAKECHUS, MPABUIIA MPEOOpa30BaHUsI CYMM M MPOU3BE/ICHUMN, TPaBUIIa
PACKpPBITHSI CKOOOK U MIPUBEICHUS MTOJOOHBIX ClIaraeMbiXx.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

Opnowiensl 1 MHOTOWIEeHbl. CTeneHb MHOrowieHa. ClioKeHue, BRIUMUTAaHUE, YMHOXKEHUE MHOTOUYJIeHOB. DOpMyIIbI
COKpAIIEHHOTO YMHOXKEHMS: KBaJgpaT CyMMbl M KBaapar pa3HocTH. DopMmyna pasHOCTH KBaapaToB. Paznoxenue
MHOTOYJIEHOB HA MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHuUe, KOpEeHb YpaBHEHUS, IpaBUjia IpeoOpa3oBaHus YpaBHEHUS, PABHOCUILHOCTh YPaBHCHU.

JInHenHoe ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIIO KOPHEN JIMHEMHOTO YPABHEHUS, PEIICHUE JTUHEUHBIX YPABHCHUM.
CocraBiieHuE ypaBHEHUM 10 YCIOBUIO 3a7a4u. PerieHrne TeKCTOBBIX 337]a4 C MOMOIIbIO YPABHEHUA.



JluneitHoe ypaBHEHHE C JBYMsl NEpeMEHHbIMH M ero rpaduk. Cuctema AByX JIMHEHHBIX YpaBHEHUH C JBYMs
nepeMeHHbIMU. Pemenue cucteM ypaBHEHUH COcOOOM MOJICTaHOBKU. [Ipumepsl pemenns TEKCTOBBIX 33a4 ¢ MOMOUIbIO
CHCTEM YpaBHEHUM.

®ynkuuuKooparuara Toukn Ha npsamoil. UucnoBele NpPOMEKYTKH. PaccrosiHue Mexay AByMsS TOYKAMH
KOOPJAMHATHOMW MPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu Oxu Oy. AbGcrucca U opauHaTa TOYKM Ha KOOPAWHATHOW IJIOCKOCTH.
[Tpumepsl rpadukoB, 3anaHHbIX (opmynamu. Utenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonstue gpynkuuu. I'paduk
¢yuknuu. CpovictBa (yHkiuil. JluneiiHas ¢ynkius, e€ rpaduk. I'paduk Gynkuuu y = |X|. I'paduueckoe perieHue
JIMHEVHBIX YPABHEHUM U CUCTEM JIMHENHBIX YPABHEHUN.

8 KUIACC

Yucaa v BBIYMCICHUA

KBanpaTHblii kopenb u3 yucia. [lonarue 06 upparmoHaibHOM yncie. JlecsaTuuabie TPUOIMKEHUST UPPAIMOHAIBHBIX
yucen. CpoiicTBa apu(pMETHUECKUX KBAAPATHBIX KOPHEW U UX MPUMEHEHHE K MPEOoOpPa30BAHUIO YHUCIIOBBIX BBIPAKECHUN U
BBIUMCJICHUSAM. [[eCTBUTENIbHBIC YHUCIIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpandeckre BhIpaKCHUSIAJIredpandeckue BbIpaKeHUs

KBagpaTHbIil TpEXUIIEH, pa30KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpanydeckoi qpodu. CriokeHne, BBIMUTaHUE, YMHOKEHUE, JICTICHNE
anreOpanyeckux apooeit. ParinoHanbHble BRIpAXKEHUS U UX MTPEe0Opa3oBaHue.

YpaBHEeHMSI 1 HEPABEHCTBAY PABHEHUSI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. PemeHue ypaBHEHUH,
CBOJIAIIUXCA K JIMHEHHBIM U KBaapaTHbIM. [IpocTeiiime 1poOHO-paliMOHaIbHbIC YPaBHEHHUS.

['paduueckass wHTEpHpeTanis ypaBHEHUN C ABYMS TEPEMEHHBIMM WM CHUCTEM JIMHEHWHBIX YpaBHEHUW C ABYMS
nepeMeHHbIMU. [I[prumepsl pelieHnst CUCTEM HETMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvaecKuM CrocoOoM.



YucnoBele HEPAaBEHCTBA MW WX CBOMCTBA. HepaBeHCTBO ¢ OXHOW IEpeMEHHOW. PaBHOCHMIBHOCTH HEPABEHCTB.
JIvHeliHbIe HEPABEHCTBA C OJIHOM nepeMeHHOM. CUCTeMbl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.
OyHKIMNPYHKIUA
[Tonsitue pynkuuu. O61acTh ONpeACIIeHUS U MHOXKECTBO 3HaueHul ¢pyHKuuu. CriocoObl 3a1anust PyHKIUH.
I'paduk ¢ynkuuu. Urenue cpoiictB (pynkuuun mo e€ rpaduky. [Ipumepsl rpaduxoB (QyHKIMNA, OTpakaromux
peanbHbIE IIPOLIECCHI.
OyHKINH, OTHCHIBAIONIUE MPAMYIO U 00paTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKImu y = X2, Yy
= X3, y = VX, y=|x|. ['padudeckoe pericHie ypaBHEHHIT 1 CHCTEM yPaBHEHHIA.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOTPaMMBbl YI4EOHOTO Kypca «Anredpa» XxapakTepus3yroTcs:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBICHUEM HMHTEpeca K MPONUIOMY M HACTOAILIEMY POCCHUMCKOM MaTEMaTHKH, LEHHOCTHBIM OTHOILIEHHEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKECHUH B
JIPYTUX HAayKax W MPUKIAIHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaXJAaHWHA ¢ peau3alli €ro TMpaB, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3THYHBIX CTPYKTYp, SBICHUN, MPOIEAYpP TpakIaHCKOTO 0OIIecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYKACHUIO JTHYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUM HAYKH, OCO3HAHUEM BaKHOCTH MOPATHHO-3TUUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOI Ha aKTMBHOE Y4acCTUE B PEUICHUU MPAKTUYECKUX 33/1a4 MATEMAaTHUYE€CKON HANpPaBICHHOCTH, OCO3HAHUEM
BKHOCTH MaTeMaTHYE€CKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCEH YKM3HU Il YCIEITHOM MPo(eCcCHOHAIBHON e TENbHOCTU



U Pa3BUTHEM HEOOXOIMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U MTOCTPOCHHUEM MHANBUAYATHLHON TPAaCKTOpUH 0Opa30BaHUS
Y )KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHAIBHOMY U ICTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3aj]lay, pElICHUH,
pacCyXJIeHU, yMEHUIO BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTAIuEN B JIEITEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHSL YEJOBEKa, MPUPOJBI U OOIIECTBA, IMOHMMAHUEM MAaTEMaTUYECKOW HayKu Kak cdepbl 4YelIoBEeYECKOM
NEATEIIbHOCTH, 3TANoB €€ pa3BUTHA WM 3HAYMMOCTU JJISI Pa3BUTHS LMBWIM3ALHH, OBIAJCHUEM SI3IKOM MATEMATHUKU H
MaTeMaTUYECKOW KyJIbTYpOU KaK CPEJICTBOM MO3HAHUS MHUPA, OBIAJCHUEM IMPOCTEHIIIMMU HABBIKAMU MCCIEA0BATEIBCKOM
NEATEIIbHOCTH;

6) pusnueckoe BocnuTanue, (GOPMHUPOBAHUE KYJIbTYPbI 310POBbSI M IMOIUOHAIBHOTO 0JIATOTIOTyYHS:

TOTOBHOCTBIO MPUMEHATh MAaTEeMAaTHUYECKUE 3HAHUS B MHTEPECax CBOETO 3/I0POBbs, BEICHUSI 3JJOPOBOTO 00pa3a »KU3HU
(3mopoBOe MHUTaHME, COAJAHCUPOBAHHBIM PpEXUM 3aHATUA W OTIbIXa, pETyJspHas (Qu3nyeckas aKTUBHOCTH),
c(hOpMUPOBAHHOCTHIO HaBbIKA pehIEKCUU, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO JK€ MpaBa APYroro 4eioBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaIlMel Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUU JJIsl PeIlIeHMs 3a7ad B 00JJaCTH COXPAHHOCTU OKPYKaroIIei
cpedbl, MJIAHUPOBAHMS MOCTYNKOB M OLICHKM KX BO3MOYKHBIX TMOCIEACTBUN JISI OKPYXAIOIIEH Cpelibl, OCO3HAHUEM
TJI00ATBHOTO XapaKkTepa dKOJIOTHUECKUX MPOOJIEM U MyTeH WX PEIICHNUS;

8) apanTanus kK M3MEHAIOIUMCS YCJIOBUAM COUMAIBLHON M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO IEITEILHOCT, B TOM YHCJIE YMEHUE YUUTHCS y APYTHX JIFOJIeH, MPUOOpETaTh B COBMECTHOM JACSATEIBHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMK HOBBIX 3HAHUM, B TOM YHCJIE€ (OPMYIMPOBATH UJEH, TOHSTHS, TUIIOTE3BI 00
00BbEKTaxX U SBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh JACHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCTIPUHIUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI3OB, TPEOYIOITHIA
KOHTPMEp, KOPPEKTUPOBATh MIPUHUMAECMBIC PEIICHUS U JICHCTBHS, (OPMYIUPOBATh U OICHUBATh PUCKH M IOCICICTBHS,
(bopMHPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIbTATDI

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBnle JJornueckueaeicTBuA:

BBEISIBIIATD W XapAaKTEPHU30BaTh CYIIECTBCHHBIC IMPU3HAKK MaTEMaTUYECKUX OOBEKTOB, IMOHSATHN, OTHOIICHUI
MEXIy TMOHATUAMH, (DOPMYIHpPOBATH ONpPENCTICHUS TMOHATHH, YCTAHABIMBATH CYIICCTBCHHBIA IPU3HAK
KJaccu(ukanm, OCHOBaHUs JiJisi 0000IIEHUS U CPABHEHHU S, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M TPEOOPA30OBBIBATh CYXKJICHUS: YTBEPAUTEIbHBIE U  OTpHUIATENIbHbIC,
¢IMHUYHBIC, YaCTHBIC M OOIIHE, YCIOBHBIC;

BBISIBIIATH MAaTEMaTHICCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TTPOTUBOPEYHS B (haKTaX, JAHHBIX, HAOIOACHUIX U
YTBEPKICHUSIX, TIPEIaraTh KPUTSPUHN TS BBISIBJICHHUS 3aKOHOMEPHOCTEH W MTPOTHBOPEUHIA;

JenaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX M HMHAYKTUBHBIX YMO3aKIIOUCHUIH,
YMO3AKJIFOUECHUH 10 aHAJIOTUH;

pa3OupaTh JOKa3aTeIbCTBA MaTEMAaTHYECKUX YyTBEPXKIEHWUH (IIpsAMbIE W OT TPOTHBHOIO), TMPOBOJUTH
CaMOCTOSATEIILHO HECIIOKHBIC TOKA3aTeIbCTBA MATEMATHICCKUX (haKTOB, BRICTPAMBATh apTyYMEHTAITUIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHMsI, BRIOWpaTh Hanbosee
MOXO/ISIIINAN ¢ y4ETOM CaMOCTOSTEIILHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBrbIe uccienoBarebCcKueIeHCTBUSA.

UCIIOJIb30BaTh  BOIPOCHl KakK MCCIENOBATENIbCKUM HMHCTPYMEHT TO3HAHUSA, (OpPMyIHpOBaTH  BOIMPOCHI,
¢bukcupyroume mpoTUBOpeyre, npodIeMy, CaMOCTOSTENBHO yCTaHABIMBAaTh UCKOMOE U JaHHOE, (hOpMHUPOBAThH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3ULIUI0, MHEHHE;



IPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IJIaHY HECIIOKHBIM SKCIEPUMEHT, HEOOJIbIIOE UCCIEAOBAHUE 10
YCTaHOBJICHHIO 0COOCHHOCTEH MaTEMaTHUYECKOro 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;
CaMOCTOATENFHO (hOopMyTupoBaTh OOOOIICHWS W BBIBOALI IO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCIIEJOBaHMsI, OLIECHUBATh JOCTOBEPHOCTH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 00OOIIEHMI];

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUIATH IPEINOJIO0KEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIITh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAITUH, TaHHBIX, HEOOXOAUMBIX JJIS PEIICHUS 3a1auH;
BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIMIO PA3IMYHBIX BUAOB U PopM
MIPEJCTABIICHHUS;

BbIOMpaTh (popMy mpeacTaBieHuss HHGOPMALMU U WILTIOCTPUPOBATH peIllaeMble 3aJa4l CXeMaMu, JuarpaMmMamMi,
WHOM TpauKOi U MX KOMOUHAIUSAMU;

OIICHMBATh HAACKHOCTh HMH(OpPMAIMU TIO KPUTEPUSIM, MPEIJIOKECHHBIM YyUHUTENeM WIN CHOPMYITUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbICY4eOHbICACHCTBUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU U UEISIMU OOLIEHUS, SICHO, TOYHO,
rPaMOTHO BBIPAXKATh CBOKO TOUKY 3PEHHUSI B YCTHBIX U ITIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOAY PEIICHHS
3a/1a4i, KOMMEHTHPOBATH MOJy4EHHBIN PE3yJIbTAT;

B X0Jle¢ OOCyXJeHHs 3aJaBaThb BOMNPOCHI MO CYIIECTBY OOCYXKJaeMOW TeMbl, MpOoOJIeMbl, peliaeMod 3aaayd,
BBICKA3bIBaTh WJEH, HAIEJIECHHBIE HA TMOWCK PEIIEHUS, CONOCTABIATH CBOM CYXICHHUS C CYXKICHHSIMHU IPYTUX
YYAaCTHUKOB JIMajiora, oOHapyXUBaTh PA3IMYM€ M CXOJCTBO MO3UIUH, B KOPpeKTHOU (opme (popmyinpoBaTh
pa3HOrIacus, CBOM BO3PAXKEHNU,

NPEJCTaBISTh Pe3yJIbTaThl PEIICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIIEIOBaHMs, IPOEKTa, CAMOCTOSITENIbHO BbIOUPATh
(dopMaT BBICTYIICHUS C YIETOM 3a]a4 MIPE3CHTAIMU U OCOOCHHOCTEHN ayAUTOpUH;

MOHMUMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOMW W WHAMBUIAYaJTbHOM pPaOOThl MpPU PEIICHUH YYEOHBIX
MaTeMaTUYECKUX 3a/ady;



e IPUHUMATH II€JIb COBMECTHOM AESATENBHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOW palOTHI, pacCIpeieisTh
BUJIBI pabOT, TOTOBApUBATHCA, OOCYKIaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIO/ICH;

e yYaCTBOBaTh B TPYMNMNOBBIX (opMax paboThl (0OCYXIeHHUs, OOMEH MHEHHUSMHU, MO3TOBbIE IITYPMBI U IpPYyTHE),
BBITNOJIHATh CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JEHCTBHUS C JPYTUMHU WIEHAMU KOMAaH[bl, OLIEHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUAM, CHOPMYJINPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusauus:

e CaMOCTOSITEJIBHO COCTABJIATH IUIAH, aJITOPUTM PEUICHMs 3a1ayd (WIM €ro 4acTb), BBIOMpPATh CIOCOO pEHICHMsS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapPUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAIBLHBINHHTEJIEKT:

e BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA MpoLiecca U pe3yibTaTa pelIeHUs: MaTeEMaTUYECKON 3a/1auu;

e MpPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHNUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B IESITEIIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITENIbCTB, HAIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLCHUBATh COOTBETCTBHE PE3YJIbTATA JACSATEIBHOCTH MOCTABJICHHON LEIW U YCIOBUSM, OOBSICHATH MPUYUHBI
JOCTHKEHUSI MJIM HEJOCTUXKEHUS LIeTU, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o0y4yeHust B 7 kiaacce 00yJaronIHiics MOTYyUUT CISAYIONINE TPEAMETHBIC PE3YIbTAThI:

Yucaa v BIYMCICHUSA

BrITIoNTHSTH, cOYeTasi yCTHBIE M MUChbMEHHBIE MPUEMBI, apu(PMETHIECKUE ACUCTBUS C paIlMOHATLHBIMHU YACIIAMU.

HaxonuTh 3HaYCHMS YHCIIOBBIX BBIPAKCHUH, TPUMEHATH Pa3HOOOpa3HbBIE CITOCOOBI M IPUEMBI BRIYUCIICHUS 3HAYCHUN
JTPOOHBIX BBIPXXEHUH, COICPKAIUX OOBIKHOBEHHBIC U JIECSITUYHBIC IPOOH.

[lepexoauTh OT OAHOW (POPMBI 3aIUCH YUCEN K APYrou (ImpeoOpa3oBbIBATh NECATUUHYIO IPOoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B O€CKOHEUYHYIO IECSITUUHYIO TPOOB).

CpaBHUBaTh U YIOPSIIOYUBATH PALIMOHATIbHBIE YKCTIA.



OKpyrasTh YKcIIa.

BBINONHATE NPUKUAKY U OLEHKY pPE3yJIbTaTa BBIYMCICHHWM, OLUEHKY 3HAYEHUM YMCIIOBBIX BBIPAKCHUUN. BBINOIHATH
JEUCTBUSA CO CTENEHAMH C HATyPAJIbHBIMU MOKA3aTEISIMU.

IIprMeHATh IPU3HAKU JEITUMOCTH, PA3JIOKEHUE HA MHOKUTEIIA HATYPaIbHbBIX YHACEIL.

Pemare npakTUKO-OPUEHTUPOBAHHBIE 3aauyd, CBA3AHHBIC C OTHOLICHUEM BEIMYMH, IIPONOPLUOHAIBHOCTHIO
BEJIMYMH, NPOLEHTAMH, WHTEPIPETUPOBATH PE3YNbTaThl PEIICHUSA 334a4 C YYETOM OIPAHUYEHUM, CBS3aHHBIX CO
CBOMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonp30BaTh anreOpandyeckyro TEPMUHOJOTUIO U CHUMBOJIMKY, HNPUMEHATh €€ B MPOIECCE OCBOECHMS y4eOHOTrO
MaTepuaa.

Haxonuth 3HaueHHsI OyKBEHHBIX BBIPAKEHUM NIPH 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BoInonHATh TpeoOpa3zoBaHus 1EJI0I0 BBIPAKEHUSI B MHOTOWIEH MPUBEACHUEM MOJIOOHBIX CIaraeMblX, paCKpbITUEM
CKOOOK.

BBINONMHATE YMHOXEHHE OJHOUYJIEHA HAa MHOTOWIEH W MHOTOWJIEHAa HAa MHOTOYJICH, MPUMEHATh (hOpMYIbl KBajapaTa
CyMMBI ¥ KBaJpaTa pa3HOCTH.

OcCyIIEecTBIIATh Pa3IOKEHUE MHOTOYJIEHOB HA MHOXKHMTENIM C MOMOILBIO BRIHECEHUS 32 CKOOKH OOIIEro MHOKHUTETIS,
TPYNIIMPOBKHU CIAraeMbIX, IPUMEHEHUS (POPMYJT COKPALIEHHOTO YMHOXKEHUS.

[TpumensTh MpeoOpa3oBaHrs MHOTOUYJICHOB IS PEIICHUS Pa3IMYHbIX 33/1a4 U3 MaTeMaTUKHU, CMEXHBIX MTPEIMETOB,
W3 peabHOU NMPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATYypaIbHBIMU MMOKAa3aTEIIMU AJi MPeoOpa30BaHUsI BIPAXKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate yMHEVHBIE ypaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHSS MPABUJIA MEPEXO0AA OT MCXOJHOTO YPAaBHEHHS K
PaBHOCWIBHOMY eMy. IIpoBepsTh, ABISETCA JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTs rpaduyueckre METObI PH PEIICHUH JIMHEHHBIX YPAaBHEHUHN U UX CHCTEM.

[TopOupaTe mprMeEpHI Tap YUCE, SBISIIOUMXCS pEHICHUEM JTMHEHHOT0 YpaBHEHHUS C ABYMS IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON MJIOCKOCTHU I'paUK JIMHEHHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMH, MOJIb3YSACh IpapuKoM,
IIPUBOJUTH IPUMEPHI PELIECHUS YPABHECHMUS.



Pemmath cucteMbl IBYX TMHEWHBIX YPAaBHEHUH C IByMSI IEPEMEHHBIMH, B TOM YHUCJIE TpadUUIECKH.

CocTaBnsaTh W pemiarh JHHEWMHOE YpAaBHEHUE WM CHUCTEMY JIMHEWHBIX YPAaBHEHHM MO YCIOBHIO 3a]1ayH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4H IIOJIYYEHHBIN PE3YIbTAaT.

DOyHKIMHA

N300paxaTh Ha KOOPJMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJIMHATaM, JIy4H, OTpPE3KH,
MHTEPBaJbl, 3alIMCHIBATh YUCIOBbIE TPOMEKYTKU HA aNreOpandyeckoM sI3bIKe.

OtmeyaTh B KOOPAUHATHOM IUTIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh rpauKH JIMHEUHBIX (YHKIUH.
Crpoutsb rpaduk QyHKIuu Yy = [X|.

OnucelBaTh ¢ MOMOIIbIO (YHKIUN M3BECTHBIE 3aBUCUMOCTU MEXKIY BEIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHUE,
LI€Ha, KOJIMYE€CTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduueckuii crnocoO0 MpeACTABICHUS W aHajdu3a HHPOpMalUW, HW3BJIEKaTh W HHTEPIPETHPOBATH
uHdopMaIuio u3 rpadKoB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHIiy 00yuenus B 8 kiiacce o0ydaronuiics MoJyduT CIeIyrOIIue MpeIMETHbIE Pe3yIbTaThl:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaYaJIbHBIE NPEACTABICHHUS O MHOXKECTBE JIECUCTBUTEIBHBIX YHUCEN JJISl CPABHEHUWsS, OKPYIJIEHUS U
BBIYUCJICHUN, N300paxaTh JeHCTBUTEIbHBIC YUCIa TOUKAaMU Ha KOOPAUHATHOMN MIPSIMOM.

[TpumeHaTh TOHATHE apU(METUYECKOro KBAJpPaTHOIO KOPHS, HAXOJIWTh KBAJpaTHblE KOPHU, MCIONb3Yys MpH
HEOOXOJMMOCTH KaJbKyJIATOP, BBIMIOJIHATH MpeoOpa3oBaHUs BBIPAKEHU, COJEPKAIINX KBaJpaTHbIE KOPHU, HCHOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO AECATUYHBIX po0eii u cteneneit yucina 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHU C IIeJIbIM MOKa3aTeJeM, BBINOJHITH MPEeoO0pa30BaHUs BBIPAKECHUM, COAEpPMKAIIUX
CTEIICHHU C LIEJIBIM [TI0KA3aTEIIEM.

BbINONHATE TOXIECTBEHHBbIE MNPEeoOpa3oBaHUsl paLMOHAIBHBIX BBIPAKEHUN Ha OCHOBE NpaBWI ACHCTBUU Hal
MHOTOUYJIEHAMH U alNreOpandecKuMu JIpo0sMu.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA MHOKUTEIIN.



[TpumensTs mpeoOpa3zoBaHMs BbIPAXKEHHUM AT PEeIICHUs Pa3IMYHbIX 3a/1a4 U3 MAaTEMaTUKU, CMEXHBIX TIPEIMETOB, U3
peaIbHOM NPAKTHKU.

YpaBHeHNs U HEPABEHCTBA

Pemare nuHElHbIE, KBaJpaTHbIC YPaBHEHUsS M palMOHAIbHBIE YPaBHEHHs, CBOIAILMECS K HUM, CHCTEMBI IBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAMTE NPOCTEUIIME HCCIECIOBAHUS YPAaBHEHWHW W CHUCTEM YPABHEHHM, B TOM YHCIE C IPUMEHEHHEM
rpauuecKux MpeAcTaBiIeHUi (yCTaHABIMBATh, UMEET JIM YPABHEHUE WM CUCTEMA YPAaBHEHUU PELEHUs, €CIIH UMEET, TO
CKOJIbKO, M TIpoYee).

[lepexonuTe OT CJIOBECHON (QOPMYIUPOBKH 3a3Jauu K €€ anreOpandyeckod MOJEIM C IMOMOIIBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI YPaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 33/1a4¥ IIOJy4YE€HHBIN PE3yJIbTaT.

[IprMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLECHKHU, PEIIATh JIMHEHMHBIE HEPABEHCTBA C OJHOU
NEPEMEHHOM M HMX CHUCTEMbI, JaBaTh TI'PAPUUECKYI0 WJUIIOCTPALMI0 MHOXXECTBA PEIICHUA HEpPAaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKUIMHA

[lonumMaTe W UCHOJIb30BaTh (PYHKIMOHAJIbHBIE TOHATHUA M A3BIK (TEPMUHBI, CUMBOJHMYECKHE OOO3HAUYEHHS),
onpeaensaTh 3HayeHue (PyHKIMH 110 3HAYEHUIO apTyMEHTa, ONPeleNsaTh CBOMCTBA (PYHKIMH MO €€ rpaduky.

Crtpoutb rpaduku dJ€MEeHTapHbIX GYHKUIUN BUJA:

y =k/X, y = %2,y =x3,y = |X|, y = VX, oruchIBaTh CBOICTBA YHCIOBOH (YHKIHH 1O €& rpaduKy.



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne Haumenoanuepaseion u Komwecreoacon DJIeKTPOHHBbIEOOPa30BaTeJIbHbIE
n/m TeMoporpamMmmsbl Bcero Konrtpoabsnbiepadorsl  IIpakTnuecknepadoTbl pecypebi
bubnmnoreka HOK
1 AnrebpanyecKUeBbIPAKEHUS 22 2 https://m.e dsogru 178415b90
5 Yuciia 1 BBIYUCICHUS. 15 bubmuorexa [JOK
KBagparusle kopHH https://m.edsoo.ru/7f417af8
3 Yucna u Beruucienus. CTeneHb 7 bubmuorexa [JOK
C LIEJIBIM ITOKa3aTeleM https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkueBbIpaXKEHUS. 5 1 bubnmnorexka HOK
KBanpaTHbIATpEXwIeH https://m.edsoo.ru/7f417af8
5 AnrebpanyecKueBbIpaXKEHUS. 15 1 bubmuoreka [JOK
AnrebpanyeckasipoOb https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 15 1 bubmuotexa [JOK
KBanpatHsle ypaBHEHUS https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 13 bubmuotexa [JOK
Cucremsl ypaBHEHUI https://m.edsoo.ru/7f417af8
3 VYpaBHEHUs 1 HEPABEHCTBA. 12 1 bubnmnoreka [JOK
HepasencrBa https://m.edsoo.ru/7f417af8
9 OyHKMU. OCHOBHBIEIOHATHS 5 E’:SSH/I//I;T:Q(;?:;I; 417418
10 Oynknun. YucnoBeiehyHKIIUHA 9 E’:SSH/I//I;T:Q(;?:;I; f4174f8
11 [ToBTOpEeHMe u 060061IeHNE 18 2 Eg{iﬁﬁfgg?ﬁ}; f417418
OBUIEE KOJIMYECTBO YACOB 136 5 0

I10 ITPOTPAMME



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

HOYPOYHOE IVTAHUPOBAHHUE 8 KJIACC

Ne KounvecTBouyacon
Jaraun3zy JeKTPOHHBbIeNU(POBHICOOPa3OBa
n Temaypoka Bc KonrTpoasubie  IIpakruyeckue
YyeHwust TeJIbHbIEPecypChl
/ ero  padoTbl padoThI
n
Dopmybl bubnuoreka [IOK
1 N 1 02.09
COKPAIIEHHOTOYMHOKEHHUSI https://m.edsoo.ru/7f42432a
. @opmynbl 1 02.09 bubmuoreka [JOK
Z .
COKpaIIéHHOTOYMHOXEHUS https://m.edsoo.ru/7f42464a
,  DPOpMYIIBICOKPALIEHHOTOYMHOXKE 1 05.09 bubnuoreka [IOK
" Hua ' https://m.edso0.ru/7f424¢12
) DopMyIBICOKPAIIEHHOTOYMHOXKE 1 05.09 bu6nuorexa [IOK
HUS ' https://m.edsoo.ru/7f424fd2
. DPOpMyJIBICOKPALIEHHOTOYMHOXE 1 09.09 bubnuorexa [JOK
| Hus ' https://m.eds00.ru/7f4251d0
g PaznoxxeHneMHOro4JIeHOBHAMHO 1 09.09 bu6nmoreka [JOK
KHUTEITN ' https://m.eds00.ru/7f423312
_ Pa3znoxeHneMHOro4JIeHOBHAMHO 1 12.09 bubmuoreka [JOK
KUTEITH ' https://m.edsoo.ru/7f4237fe
g PaznoxxeHneMHOTOUJIEHOBHAMHO 1 12.09 bu6mmorekxa [JOK
KUTEITH ' https://m.edsoo.ru/7f4239de
¢ Pa3noxeHneMHOTro4I€eHOBHAMHO 1 16.09
JKUTETH
1 KonTpomnpHas pabota mo Teme 1 1 16.09
"AnreOpanyeckue BbIpaxeHus"
1 JluneliHoe ypaBHEHHE C IBYMs 1 19.09 bubnnorexa [JOK



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

NEPEMEHHBIMH U €T0 Ipaduk

https://m.edsoo.ru/7f427c32

JIuHeitHoe ypaBHEHUE C IByMsI

bu6mmoreka [JOK

! HIEPEMEHHBIMH U €ro rpaduk 19.09 https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEMHBIX
1 ypaBHCHPIHP'I (}:,);[ByM}I 23.09 Bubmmorexa LIOK
https://m.edso0.ru/7f42836¢
HIEpPEMEHHBIMU
Cucrema 1ByX JIMHEHHBIX
1 ypaBHeHU# C IByMS 23.09
HepEeMEHHbIMU
Cucrema IByX JIMHEHMHBIX
1 ypaBHEHHUH C IBYyMS 26.09
NIepEMEHHBIMH
Cucrema 1ByX JIMHEHHBIX
1 ypaBHEHHUH C IBYyMS 26.09
NIepEeMEHHBIMH
1 PemeHnecucTeMypaBHEHHHA 30.09 ngﬁj&fgggﬁﬁ £4984de
1 PemeHnecucTeMypaBHEHHHA 30.09 ngﬁj&fgggﬁﬁ £49865a
N bubnnoreka [JOK
1 PemeHnecucTeMypaBHEHHHA 03.10 httos://m.e dsogru 17§4287d6
2 Pemrenue cucteMypaBHEHHIA 03.10
2 PemenunecucreMypaBHEHHI 07.10
] KonTponbhas pabota no teme 07.10 bubmuorexa [IOK
"JIuneliHble ypaBHEHHS" https://m.edsoo.ru/7f421044
2 KBagpaTHbIIKOpEHBU3YHCIIA 10.10 E;:g;;j;f;i?ﬁﬁ £49d452
2 TlonsTeoOMppaIIOHATTEHOMYHCIT 10.10 bubnnorexa [JOK



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f42d452

(&

https://m.edsoo.ru/7f42eaaa

JecsaTuunblenpuOInKeHUsIUppal]

BBIPAXKEHUM, COJIEPHKAITUX

. 14.10
MOHAITLHBIXYHCETT
. HecaruyHblenpuOIMKeHUSUP AL
. 14.10
MOHAJIbHBIXYHCETT
2 JleWicTBUTENIbHBICUHUCTA 17.10
] CpaBHEHUEACHCTBUTEILHBIXUHCE 1710
b
] CpaBHEHUEICHCTBUTEIHLHBIXIHCE 21.10
b
J ApudmeTnaecKknitkBapaTHBHIIKO 2110
" peHb '
3 VYpaBHeHueBHa X* = a 24.10
. CpoiicTBaapuMETHICCKUXKBAIP 2410 bubnuotexa [JOK
" aTHBIXKOPHEMH ' https://m.edso00.ru/7f42d862
., CoiicTBaapuMETHICCKUXKBAID 0711 bubnunoreka [JOK
" aTHBIXKOpHEH ' https://m.edso0.ru/7f42d862
[TpeobpazoBaHue YUCTOBBIX
b K
3 BBIpAXEHUH, COoIepKAIINX 07.11 nommorexa O
https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHue YUCTOBBIX Bt OK
3 BBIpAXEHUH, CoepKaIINX 11.11 nonmotexa 11
https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHme YUCTOBBIX Bu6 OK
3 BBIPAXEHUH, COJIEpKAIINX 11.11 nommotexa L
https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
., lIpeobpa3oBaHue YMCIOBBIX 14.11 bubmuorexa [IOK

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



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262

KBaJlpaTHbIE KOPHU

"KBanparusie kopau. CTeneHu.

1 Bbub6anorexa [IOK

2 CreneHb ¢ UEIbIMIIOKa3aTEIEM 14.11 https://m.e dsogru 178435484
CranjaprHas 3amuch 4ucia.
Pa3mepbr 00beKTOB

| e aagmr g1 | Dubmorex LIOK
KOCMHHECKITX OGBEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKaroIIieM MUpe

) CBolicTBa CTEIICHHU C ICIIBIM 18.11 bubmuoreka [JOK
II0Ka3aTesIeM https://m.edso00.ru/7f435648

) CBOMCTBa CTEIICHHU C ICIbIM 2111 bu6mmoreka [JOK
MOKa3aTeyiemM https://m.edsoo0.ru/7f435648

) CBolicTBa CTENEHH C LEJIbIM 2111 bu6mmoreka [IOK
MoKazaTresieM https://m.edso00.ru/7f435648

) CBOMCTBA CTEIEHH C IIEIBIM 25 11 bu6mmorexa [IOK
IIOKa3aTesIeM https://m.edsoo0.ru/7f43599a

) CBoICTBa CTEIICHU C IEIbIM 25 11 bu6mmoreka [JOK
MOKa3aTeyemM https://m.edsoo.ru/7f435ed6

4 KBaapaTHBIATPEXUWIEH 28.11

4 KBagpaTHBIUTpEXUIIEH 28.11

) PasnosxeHne kBagpaTHOro 02.12 bubnnoreka [JOK
TpEXUJIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38

) Paznoxenue kBaipaTHOTO 02.12 bu6mmorekxa [JOK
TPEXUJIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38

) KonTponbhas pabota no remam 05.12 bubnmoreka [JOK

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

KsanpaTnsiiiTpexwien"

YMHOXCHHE U JCIICHUC

bu6mmoreka [JOK
£ A A2
reOpaieciasapooe 05 https://m.eds00.ru/7f430382
JonycTumble 3HaUEHUS
£ MepeMEeHHbIX, BXOSIIUX B 09.12
anreOpanyecKe BEIPaKECHUS
JlomycTUMBble 3HAUCHHSI
£ MEepeMEHHBIX, BXOAIINX B 09.12
anreOpanyecKre BEIPaKCHUS
. OcHoBHOeCBOWCTBOANTEOpanYECcK 12,12 bubnmoreka [JOK
" olapobu ' https://m.edso0.ru/7f4308e6
. bubmmoreka [JOK
C
= Coxpamermenpobeii 12.12 https://m.edso00.ru/7f430a8a
bu6mmorekxa [IOK
g i 16.12
Coxpamernenpobeii https://m.edsoo.ru/7f430f44
bu6nmoreka [JOK
g i 16.12
Coxpamermeapobeii https://m.edsoo.ru/7f430f44
CrnosxeHue, BBIYUTAHHE, But6 OK
£ YMHOXEHHE U JIeJICHUE 19.12 ubnuorexa I
. https://m.edsoo.ru/7f43128¢c
anreOpanyeckux Apooeit
CrnosxeHue, BBIYUTAHHE, Bu6 OK
£ YMHOXEHHE U JIeJICHUE 19.12 nbmmorexa I1
. https://m.eds00.ru/7f4315c0
anreOpanyeckux Apooeit
CrnoxxeHnne, BBIYNTAHUE, Eu6 OK
£ yMHOXEHHE U JIeNIeHNE 23.12 nosmoreka L1
N https://m.edso0.ru/7f4318¢c2
anreOpanyeckux Apooeit
g CrnoxxeHne, BEIYNTAHUE, 2312 bubmuoreka [JOK

https://m.edsoo.ru/7f431a20



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20

anreOpandecKkux aApooeit

[IpeoOpa3zoBaHue BhIpaXKEHUH,

COZIEPKALIUX AJIreOpandecKue 26.12 bubmmorexa [IOK
Aeprall p ' https://m.edsoo.ru/7f43259c
npodu
[IpeoOpa3zoBanue BBIpaKEHUH,
CoACpIKAIKMX aIreOpandeCKue 26.12 bubmorexa [JOK
AcprRat p ' https://m.edso00.ru/7f432736
Ipodu
ITpeoOpasoBaHue BBIPAKEHHIA,
cop e >112a ux anred znquKHe 30.12 bubnnorexa [IOK
AeprKatl p ' https://m.eds00.ru/7f432736
Ipodu
KonTtponsHas pabora o Teme 30.12 bubmmorexa [IOK
"Anrebpandeckas qpoos" ' https://m.edsoo.ru/7f431d36
bubmuoreka [JOK
KBanparnoeypasnenie 13.01 https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
Henonnoe kBagpaTHOCypaBHEHNE 13.01 https://m.edsoo.ru/7f42%eela
bu6mmorekxa [IOK
HenonnoekBanpaTHOeypaBHEHHE 16.01 https:/m.edsoo.ru/7fA2eela
DopMynaKOpHENKBaIPaTHOTOypa 16.01 bubnuorexa [JOK
BHEHUS ' https://m.edso00.ru/7f42f158
dopmynakopHEHKBaApaTHOrOypa 20.01 bubnuorexa [IOK
BHEHHUS ' https://m.edsoo.ru/7f42f3f6
DopMynakOpHEMKBaApaTHOTOypa 2001 bubnnoreka [JOK
BHEHUS ' https://m.edsoo.ru/7f42f5a4
but6mmorexa [JOK
TeopemaBuera 23.01 https://m.edsoo.ru/7f42fef0
Teopema Buera 23.01 Bubmmorexa LIOK

https://m.edsoo0.ru/7f430076



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
https://m.edsoo.ru/7f430076

Pemenue ypaBHeHui, 2701 bubmuoreka [IOK
CBOJIAIIMXCS K KBaJIpAaTHBIM ' https://m.edsoo.ru/7f43c542
Pewenne ypaBHenui, 2701 bub6nuorexa [IOK
CBOJIAIIMXCS K KBAaJIPATHBIM ' https://m.edsoo.ru/7f43c3d0
[Tpocreiimue apodHO- bubnmoreka [JOK
30.01
palMOHAIbHBICYPABHEHUS https://m.edso0.ru/7f4328c6
[IpocreiimuenpobHo- bubmmorexa [IOK
30.01
panMoHaIbHbICYPABHEHUS https://m.edsoo.ru/7f432b6e
Pemrenne TeKCTOBBIX 331124 C
MTOMOIIIBIO KBaIPATHBIX 03.02 bubmmorexa [JOK
= . AP ' https://m.edsoo.ru/7f42f75c
ypaBHEHUU
Pemenne TeKCTOBBIX 3a/1a4 C
MOMOIIIBIO KBaJIPATHBIX 03.02 bubmmorexa [JOK
m . AP ' https://m.edso00.ru/7f42f8f6
ypaBHEHUU
Konrponbnas pabora no reme bubnuorexa [JOK
06.02
"KBanpaTHble ypaBHEeHUs" https://m.edso00.ru/7f4301f2
JInneliHOE ypaBHEHME C 1ByMs
NepPEMEHHBIMHU, €ro rpaduK, 06.02
MIPUMEPHI PEIICHUsT YpaBHEHUH B '
HENBIX YUCIIaX
JInHeitHoe ypaBHEHUE C IBYMS
NepPEMEHHBIMHU, €ro rpaduk, 10.02
MIPUMEPHI PEIICHUsT YPaBHEHUH B '
HENBIX YUCIIaX
JInHeitHoe ypaBHEHUE C IBYMS
NepPEMEHHBIMHU, €ro rpaduk, 10.02

MPUMEpHI PEIlICHUsI ypaBHEHUH B
LEJBIX YUCIIaxX



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

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHUU C IByMs
IIEPEMEHHBIMU

13.02

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUU C ABYMsI
[IEPEMEHHBIMU

13.02

Pewienue cucrem IByX JIMHEMHBIX
YpaBHEHUH C JIBYMSI
MIEPEMEHHBIMU

[Tpumeps! perieHus CucTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
HepEMEHHBIMU

ITpumeps! pelieHus: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

17.02

1702

20.02

I'padmnueckas unTepripeTanys
YpaBHEHHUS C ABYMS
MIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU

20.02

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

['padmyeckas uHTEpHIpETALUS
YpaBHEHUS C ABYMS
MIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

24.02

bu6mmorekxa [JOK
https://m.edsoo.ru/7f43d6d6

Pemenye TeKCTOBBIX 3a7a4 C
MTOMOIIBIO CUCTEM YPaBHEHUI

24.02

Pemenne TEKCTOBBIX 3a/1a4 C

27.02



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

IIOMOILBIO CUCTEM YPAaBHEHUI

Penrenne TekCcTOBBIX 3a1a4 C

. 27.02
MOMOIIBIO CUCTEM YpaBHEHUU
YucnoBble HEPABEHCTBA U UX
. P 03.03
CBOMCTBa
YucnoBbie HEPABEHCTBA U X
. P 03.03
CBOIiCTBa
HepaseHcTBO €
pa? . 06.03
OJTHOMTIEpEMEHHOU
Jlunelinble HEpaBEHCTBA C OJJHOM bubnmoreka [JOK
N 06.03
MIEPEMEHHOM U UX PEIICHUE https://m.edso00.ru/7f42c692
Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnoreka [JOK
. 10.03
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
JIvHeiHbIe HEPaBEHCTBA C OAHOMN 10.03
HIEPEeMEHHOM U MX pelleHne '
CucreMbl TUHEIHBIX HEPABEHCTB
C OJIHOM IepeMEHHOM U NX 13.03 bubmmorexa [TOK
P ' https://m.edsoo.ru/7f42cb88
pelieHue
CucreMbl TUHEHHBIX HEPABEHCTB
C OJIHOM IEPEMEHHON U UX 13.03 bubmmorexa LOK
p ' https://m.edsoo.ru/7f42cd2c
pelieHue
CucTembl TUHEHHBIX HEPABEHCTB
C OJTHOM TIEPEMEHHOM B BX 17.03
pernieHne
N3obpakenue perieHus
JIMHEWMHOTr 0 HEPABEHCTBA U UX 17.03 bubmmorexa [IOK
p . N ' https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOH TIPSAMOi
N3o00paxkenune perieHus 20.03 bubnmoreka [JOK



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

JIMHENHOI'O0 HEPaBEHCTBA U UX
CHCTEM Ha YUCJIOBOM MPSAMOU

https://m.edsoo.ru/7f42c9e4

KonTtponpsHas pabora mo Temam

"HepaBencrBa. Cuctemsl 20.03

ypaBHEHUI"

Howsrie yricuitn 24.03 ngs?ﬁr?]?:cﬁgg/ff433c12
Ob6nacTh ornpeneneHus u 24.03 bubnnoreka [JOK
MHOECTBO 3HAYCHHI ()YHKIINU https://m.edsoo.ru/7f433d84
CrniocoOsI 3ananusapyHKuni 27.03

I'papukdynkumn 27.03

CaoiicTBa KLU, UX

0T06pa>1<e}(11:/1yeHH:1I Fp;(bI/IKe 07.04

;;f{lliil ; MOCTpOEHUE TpaduKOB 07.04

[Ipumeps! rpagukoB GyHKIHH,

OTPaXKAIOIIUX PEATbHBIC 10.04

TIPOIIECCHI

OyHKIUY, ONHUCHIBAIOIIUE

OpSAMYI0 U 00paTHYIO 10.04 bubmuorexa [IOK
MPONOPIMOHAIIBHBIE https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu

l'unepOona 14.04

Tunepbora 14.04 fgfs?ljl;?:;{szgglsf%%ez
Tpaguichymiuinit y = x* 17.04 ngs?;;fsgszgﬁﬁmmsn
Oyukmun Y =X2, Yy = X3,y = VX, ¥y 17.04 bubnmoreka [JOK



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

= |x|; rpaduueckoe perienne
YpaBHEHUH U CUCTEM ypaBHEHMI

https://m.edsoo.ru/7f434d38

[ToBTOpEHNE OCHOBHBIX MOHATUN
U METOJI0B KYpCOB 7 U 8 KJIacCOB,
00o01m1eHne 3HaHui /
Bcepocculickas npoBepoyHas
pabora

21.04

bubmuoreka [JOK
https://m.edsoo.ru/7f4371aa

Wrorosast koHTpOIBHAS paboTa /
Bcepoccuiickas npoBepoyHas
pabora

[ToBTOpEHHE OCHOBHBIX IMOHATHI
U METOJIOB KYpCOB 7 U 8 KJ1accoB,
000011IeH1Ee 3HAHUI

HOBTOp €HHE OCHOBHBIX MOHITHMI

U METOJIOB KYpPCOB 7 U § KJIacCOB,
000011IeH1E 3HAHUI

21.04

24.04

24.04

bubmuoreka [JOK
https://m.edsoo.ru/7f434eb4

bu6mmorexa [IOK
https://m.edsoo.ru/7f43736¢

IToBTOpEHNE OCHOBHBIX TOHATHI
U METOJIOB KYpPCOB 7 U § KJIacCOB,
000011IeH1E 3HAHUI

28.04

bu6mmorexa [IOK
https://m.edsoo.ru/7f437510

IToBTOpEHNE OCHOBHBIX TOHATHI
1 METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011IeH1Ee 3HAHWI

28.04

bu6mmorexa [{OK
https://m.edsoo.ru/7f4376b4

[ToBTOpEHNE OCHOBHBIX MOHATHI
1 METOJIOB KypCOB 7 M 8 KIIaCCOB,
000011IeHNEe 3HAHWI

HOBTOp €HHE OCHOBHBIX MOHITHUMN

Y METOJI0B KYpCOB 7 U 8 KJIacCOB,
00o011eHne 3HaHU|

05.05

05.05

bubmuoreka [JOK
https://m.edsoo.ru/7f436b88

bu6nmoreka [JOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

[ToBTOpEeHNE OCHOBHBIX MOHSITHI
1 METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011IeHrEe 3HAHUI

08.05

bubmuoreka [JOK
https://m.edsoo.ru/7f437858

IToBTOpEHNE OCHOBHBIX TOHATHI
Y METOJI0B KYpCOB 7 U 8 KJIacCOoB,
00o01mIeHne 3HaHU|

08.05

bubmuoreka [JOK
https://m.edsoo.ru/7f437858

[ToBTOpEHNE OCHOBHBIX MTOHATHH
U METOJIOB KYpCOB 7 U 8 KJIacCoB,
00o01IeHne 3HaHUH

[ToBTOpEHHE OCHOBHBIX IMOHATHI
Y METOJIOB KYpPCOB 7 M § KJIacCOB,
000011IeHrE 3HAHUI

[ToBTOpEHHE OCHOBHBIX ITOHATHI
U METOJIOB KYpPCOB 7 U § KJIacCOB,
000011IeH1E 3HAHUI

12.05

12.05

15.05

bubmuoreka [JOK
https://m.edsoo.ru/7f437858

bubmuoreka [JOK
https://m.edsoo.ru/7f437858

bu6mmorexa [IOK
https://m.edsoo.ru/7f437858

IToBTOpEHNE OCHOBHBIX TOHATHI
Y METOJIOB KYpCOB 7 U 8 KJIacCOB,
00o011eHue 3HaHu I

15.05

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858

IToBTOpEHNE OCHOBHBIX TOHATHI
U METOJIOB KYpCOB 7 U 8 KJIaccoB,
000011IeH1Ee 3HAHWI

[ToBTOpEHNE OCHOBHBIX MOHSATHI
U METOJIOB KypCOB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHWI

[ToBTOpEHUE OCHOBHBIX MOHITHI
U METOJIOB KYpPCOB 7 M 8 KJIacCOB,
000011IeH1E 3HAHUI

19.05

19.05

22.05

bu6mmoreka [JOK
https://m.edsoo.ru/7f437858

bubmuorexa [JOK
https://m.edsoo.ru/7f437858

bu6mmorekxa [JOK
https://m.edsoo.ru/7f437858

IToBTOpEHKE OCHOBHBIX MOHATUIA

22.05

bu6mmoreka [JOK



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

Y METOJI0B KYpCOB 7 U 8 KJIacCOB,
000011IeHrEe 3HAHUI

https://m.edsoo.ru/7f437858

IToBTOpEHNE OCHOBHBIX TOHATHI
1 1 MEeToJ0B KypcoB 7 U 8 KJIacCOB,
00o01mIeHne 3HaHU|

[ToBTOpEHKME OCHOBHBIX MOHATUI
1 u MeToJ0B KypcoB 7 U 8 KJIaccoB,

000011IeH1Ee 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

26.05

26.05

bu6mmoreka [JOK
https://m.edso00.ru/7f437858

bu6mmoreka [JOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIACC

KonnposepsiemoropesyJbtara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI
OCBOCHHS OCHOBHOM 00pa30oBaTe/IbHOM NPOrPaMMbl
OCHOBHOI0 0011ero 00pa3oBaHus

Yucna 1 BEIUUCIIEHUS
BrIinosiHATE, coyeTass yCTHbIE U IUCbMEHHBIE TPUEMBI,
apudMeTHYECKHE JICUCTBUS C  palMOHAJIbHBIMH

qucjiaMu

Haxomute  3HayeHusT  YMCIOBBIX  BBIPAXKECHUH,
OPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U MPHUEMBI
BBIUMCJIEHHUS]  3HAYEHUH  JIPOOHBIX  BBIPAXKECHH,

COoACPIKAIUX OOBIKHOBEHHEIE U AJCCATHUYHBIC )IpO6I/I

1.3

1.4

[lepexomuth OT omHOW (OpPMBI 3amUCH YHCEN K
npyroii (mpeoOpa3oBbIBaTh JAECATUYHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B

YaCTHOCTH, B OECKOHEUHYIO JECATUUHYIO APOOb)

CpaBHI/IBaTB " YIopsAa04YUBaTh PallMOHAJIBHBIC YHUCIIa

1.5

Oxpyristbuncna

1.6

1.7

BpInONIHATE NOPUKHUIOKY W OLEHKY pe3yJbrara
BEIUMCIIEHUH, OLICHKY 3HAYEHUH YUCIIOBEIX
BBIPDAKEHUN. BBINOMHATL JEHCTBUACOCTEIIEHIMUA C

HaTypaJIbHBIMUIIOKA3aTCIAMU

[IpuMeHATh TpPHU3HAKM JETUMOCTH, PA3JIOKEHUE Ha

MHOXHUTCIIN HAaTYPAJIbHBIX YU CECII

1.8

Pemarn [IPAKTUKO-OPUEHTUPOBAHHBIE 3a7a4H,
CBSI3aHHBIE C OTHOIIEHUEM BCJINYHH,
MPOMOPLUMOHAIIBHOCTBIO ~ BEJIMYMH,  [POLIEHTAMMU,
WHTEPIPETUPOBATh PE3YJIbTATHl PEIICHUS 3a/1ad C
Y4ETOM OIPAaHUYEHUN, CBSA3AaHHBIX CO CBOWCTBAMH

paccMaTpuBaeMbIX OOBEKTOB

AnrebpanyecKHeBbIPAKECHUS




2.1

Hcnonb3oBath anreOpandyeckyro TEPMHHOJIOTHIO H
CUMBOJIMKY, NPUMEHITh €€ B MPOIECCE OCBOCHUS

yueOHOro Marepuana

2.2

2.3
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2.5

2.6

2.7

Haxomuth 3HadeHus: OYyKBEHHBIX BBIPDOKEHUN MpH

3aIaHHBIX 3HAYCHHUAX MMCPEMCHHBIX

BoinonHATe npeoOpa3oBaHMs LIEJIOTO BBIPAKEHUS B
MHOTOWIEH IPUBEJAECHUEM IOAOOHBIX ClIaraeMsiXx,

PACKpBITHEM CKOOOK

BrInmonHsTh YMHOXCHUC OAHOYWICHA Ha MHOT'OYJICH U
MHOI'o4JiIcHa Ha MHOI'OYWICH, IPHUMCHITH (bOpMy.]'IBI

KBaJgpaTa CYMMBI U KBaJIpaTta pa3HOCTHU

OcymiecTBIATh  Pa3IOKEHUE  MHOTOWIEHOB  Ha
MHOXHTEIM C TIOMOUIbIO BBIHECEHUS 3a CKOOKH
O0IIEero MHOXMHTENs, TIPYNIUPOBKU  ClIaraeMslXx,
IpUMEHEHUs (OPMYJI COKPAILEHHOTO YMHOKEHUS
[IpumensTb npeoOpa3oBaHHUs MHOTOYIEHOB  JUIS
pellleHuss  pa3iaMYHbIX 3aJad U3  MaTeMaTHKH,
CMEXHBIX [TPEAMETOB, U3 PEAIbHON ITPAKTUKHU
Hcnonp30BaTk CBOMCTBA CTENEHEW C HATYpajJbHBIMHU

moxKa3aTCisiMu OJisd Hp606p830BaHI/IH BHpa)KeHHfI

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

3.2

3.3

3.4

Pemrats nMHENHbIE ypaBHEHUS C OAHOU IIEPEMEHHOM,
NIPUMEHSAsT  NpaBHJla  [EpexXoJa OT  HCXOJIHOIO
ypaBHEHUs K paBHOCHIBHOMY eMmy. IIpoBepsrTs,

ABJICTCAITMNYNUCIIOKOPHEMYPABHCHU A

[IpumensaTs rpaduyeckue METOAbl IPU PELICHUH

JIMHEHHBIX YPAaBHEHUHN U UX CUCTEM

[lonOupars mnpumepbl mHap 4YHUCEN, SBISIOLIUXCS
peuieHueM  JUHEHHOIO  ypaBHEHUSA € JByMs

NEPEMEHHBIMU

Ctpouth B KOOpIMHATHOM IUIOCKOCTU Tpaduk
JUHEHHOTO YpaBHEHMS C [JByMS II€PEMEHHBIMU;
MOJIb3YACh TpaduKOM, IPUBOAUTH MPUMEPHI PEIICHUS

ypaBHEHHUS




3.5

3.6

Pemate cucTeMbl OBYX JIMHEMHBIX YpaBHEHUU C

JIBYMs IEPEMEHHBIMHU, B TOM YHUCIIE TpauyecKu

CocraBnaTh W pewaTh JUHEHHOE YypaBHEHUE WU
CUCTEMY JIMHEHHBIX YPaBHEHHI IO YCIOBUIO 33]1ayH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM

3a/1a4yM MOJYYEeHHBIN pe3ynbTar

Koopaunats! u rpaduku. @yHKIIMN

4.1

4.2

4.3

N3o0OpakaTh Ha KOOPAMHATHOW TMPSMOW TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJMHATaM, JYy4YH,
OTpPE3KH,  HMHTEpBalbl,  3alHChIBaTh  YHCIIOBBIC

MIPOMEXYTKH Ha alNredpandeckoMm s3bIKe

Ormeuath B KOOpILI/IHaTHOI\/JI IIJIOCKOCTH TOYKH IIO

3a7aHHBIM KOOpMHATAM
Crpoutp rpaduku nuHeWHbIX (yHKIHA. CTPOUTH

rpaduk QyHkuuu Yy = [X|

4.4

4.5

OnuceiBaTh € IIOMOIIBIO (1)YHKI_[I/II71 HN3BCCTHBIC
3aBUCUMOCTH MCXKIY BCIIMYMHAMU: CKOPOCTb, BpPCMA,
PaCCTOSIHUC, LICHY, KOJINYCCTBO, CTOUMOCTD,

MIPOU3BOIUTEILHOCTD, BpeMsl, 00BEM PabOTHI

Haxomuth 3HaueHwe QYHKIMM 1O 3HAUEHUIO €€

apryMeHTa

4.6

[Tonumarp rpaduueckuil crnocod MpeacTaBICHUS U
aHanamn3a uHpopmanuu, W3BJIEKATh "
WHTEPIpETHpOBaTh HUH(MOpPMALUIO U3  TpaduKoB

peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEM

8 KJIACC

Koanposepsiemoropesyabrara

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThI
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbI
OCHOBHOI0 0011ero 00pa3oBaHus

Yucaa ¥ BEIYMCICHUS

1.1

Hcnons3oBaTh Ha4dYaJIbHbIC IpeaACTaBICHUA 0

MHOJ>KECTBE IEMCTBUTEIBHBIX YHCEN I CpaBHCHUA,




OKpYTJICHUS U BBIYHCIICHHUH, n300pakaTh
JICHCTBUTEIIbHBIE YHKCIIA TOYKAMU HAa KOOPJIWHATHOM

PSMO

1.2

[IpumensTh NOHATHE apu(PMETHUECKOTO KBAJAPATHOTO
KOpHSI, HaXOJUTh KBaJpaTHbIE KOPHU, UCIIONIb3Yys IIPU
HEOOXOIUMOCTH KaJIbKYJISTOD, BBIIIOJIHATh
npeodpa3oBaHus BBIpAXECHU, coJIeprKaIINX

KBaJIpaTHbIE KOPHU, HCTIOJIb3Yys CBONCTBA KOpHEH

1.3

2.1

Hcnonp30Bare 3amucu OONBIIMX M MAaJbIX YHCEN C
MOMOIIIBIO JIECATUYHBIX Apo0eii u creneHei yucna 10
AnrebdpanyecKueBbIpaXKeHHs

[TpuMeHSATh OHATHE CTETNEHU C IENBIM TOKa3aTeNeM,

BBIIIOJIHATDH Hp606p330BaHI/I$I BLIpa)KCHHﬁ,

CoACPIKaUX CTCIICHHN C LCJIBIM IIOKA3aTCJIICM

2.2

2.3
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3.1

BreimonaaTe TOXICCTBCHHBIC npeo6pa3013aHI/I51
palroOHaJIbHBIX BI)Ipa)KeHI/If/'I Ha OCHOBC IIpaBHJI
ﬂeﬁCTBHﬁ HaAg MHOIoO4JCHaAMHM H aﬂre6paI/I‘IeCKI/IMI/I

IpoosiMU
PacknaneiBaTe KBafgpaTHBIN TPEXWIECH HA MHOKHUTEIIN

[IpumensaT  mpeoOpa3oBaHUs  BBIPAKEHUH  JUId
pelleHus  pa3lIMYHbIX 3aJad U3  MaTeMAaTHUKH,

CMEXHBIX MTPEAMETOB, U3 PEAIbHON TPAKTUKHU
YpaBHEHHUs 1 HEpABEHCTBA

Pemate nMHENHBIE, KBaJApaTHbIE YpaBHEHUA U
palyOHAIIbHBIE YPaBHEHHs, CBOMAIIMECS K HUM,

CHUCTCMBI IBYX ypaBHeHI/Iﬁ C AByMs IIEPCMEHHBIMU

3.2

[IpoBoauTh mpocTENiINe UCCIIEN0BAHUS YPABHEHUN U
CHUCTEM YpaBHEHHUI, B TOM YHCJIE€ C MPUMEHEHUEM
rpaduyecKuX MpecTaBiIeHu (YCTaHABIUBATh, HMEET
T ypaBHEHUE WM CHUCTEMa YPAaBHEHUU pEIICHUS,

€CJIM UMECT, TO CKOJIBKO, 1 npoqee)

3.3

IlepexoauTh OT CIIOBECHOM (OPMYIHMPOBKH 33/a4H K
e€ anredpanveckoil MOAEIH C TIOMOIIHIO COCTABIICHUS

ypaBHEHHUS WIn CHCTEMBI ypaBHEHHUH,




3.4

4.1

4.2

HUHTCPpHOPECTUPOBATh B COOTBCTCTBHU C KOHTCKCTOM

3a/1a4u MIOJIYYCHHBIA pe3ysbTaT

[IpumeHsATh CBOMCTBAa YHMCIOBBIX HEPABEHCTB IS
CpaBHEHUs, OIICHKH, peliaTh JIMHECWHBIC HEPaBCHCTBA
C OJHOW TEePEeMEHHOW W WX CHCTEMBI, J1aBaTh
rpauYecKyr0 HILTIOCTPAIMI0 MHOXECTBA peEIICHUIN
HEPaBEHCTBA, CUCTEMbI HEPABCHCTB

OyHKIUU

[Monumarh W  UCHONB30BaTh  (DYHKIMOHAIBHBIC
MOHATUS H  S3BIK  (TEPMHHBI, CHMBOJIMYECKHE
0003HAYCHHS), OMPENENATh 3HAUYeHUE (QYHKIUH 10
3HAUEHUIO  apryMeHTa,  OIpelnesTh  CBOICTBa
¢bynkumu 1o e€ rpaduky

Ctpouts rpaduku s1eMEHTapHbIX (GYHKIUI BHJIA:
y=k/x

y=k/x , y =x2, y = X3, y = [x|, onuchIBaTh CBOiiCTBa
4yrcoBoi GpyHKIMU 10 € rpaduKy




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMbliid1eMeHTCOIEPKAHUS
1 Yuciia v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsATHe panMoHaIBPHOrOYMCIA, 3alUCh, CPaBHEHUE,
YIOPSI0YNBaHUEPALIMOHATIBLHBIX UM CETT

19 Apudmerndeckue IeMcTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3agau u3
' peanbHOM MPAKTHUKH HA YaCTH, Ha 1poou

13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaesieHHe, NpeoOdpazoBaHHe
' BbIpa)KEHUI1 Ha OCHOBE OINPENIEICHNUs, 3aUCh OOJIBLINX YUCEell

14 [TponieHThl, 3amUCh MPOLEHTOB B BHUJE APOOM W ApOOH B BUJE MPOLEHTOB.
' Tpu ocHOBHBIE 33J]a4i HA IPOIICHTHI, PELICHNE 33/1a4 U3 PEabHON MPAKTHKU

. [IpuMeHeHHe TNPHU3HAKOB JEIMMOCTH, pPAa3JIOKEHHE Ha  MHOXKHUTEIN
' HaTypaJbHbIX YHCE

16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae InpsAMas U oOpaTHas
' POTOPIUOHATILHOCTH

2 Anre6panyecKueBbIpaXKeHUS

21 [TepemenHbIe, YMCIOBOE 3HAUEHHE BBIPAKEHUS C MepeMeHHOU. JlomycTrMble
' 3HAYCHUATIEPEMEHHBIX

29 [IpencraBieHne 3aBHCHMOCTH MEXIy BEIUYMHAMH B BUAEC (OPMYIIHL.
' Beruucnenus nopopmynam

23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIP@KEHHH, TOXKJIECTBEHHO  paBHbIE
' BBIPKEHUS

2.4 CBolicTBa CTENEHU C HATYPaJbHBIM I10Ka3aTeIeM

95 OpHounensl 1 MHOTOwWIeHbl. CternieHs MHOrowieHa. CioXeHne, BRIYUTAaHUE,
' YMHO>KEHUEMHOT O4JICHOB

26 @opMyITBI COKPAIEHHOTO YMHOKEHHS: KBapaT CyMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pazHOCTUKBAPATOB. Pa3iokeHneMHOr04JICHOBHAMHOKHUTEIN

3 VYpaBHeHUS

a1 VYpaBHeHUe, KOpEHb YypaBHEHHUs, IpaBWia NpeoOpa3oBaHHs YypaBHEHUS,
' PaBHOCWJIBHOCTb YPaBHEHUU

3.2 JluneitHoe ypaBHEHHE C OJHOM MEepeMEHHOW, YMCIO0 KOpHEH JHMHEWHOTO




ypaBHEHUS, PEUICHNE JIMHEHBIX YpaBHECHUH

CocraBneHnue ypaBHeHI/Iﬁ 10 YCJIOBHUIO 3aJa4H. Pemenne TekCTOBBIX 3aJ1a4d C

33 IMOMOLIBIO YPABHEHHI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEMHBIX ypaBHEHUH C JBYyMsl IN€peMEHHbIMHU. Pemienue
3.5 CHUCTEM ypaBHEHUH crocooom MOJCTAaHOBKH. [Tpumepsr
PELICHUATEKCTOBBIX3a/1a4 C IIOMOIIBIOCHCTEMYPABHEHU
4 Koopaunate! u rpaduku. OyHkunun
4.1 KoopaunararoukuHanpsmon
45 Yucnosele npoMexyTku. PaccTosHue Mexay IByMsl TOUKaMH KOOPAMHATHOM
' IPSAMOM
43 [IpsmoyronbHas cucrema koopauHar, ocu Oxu Oy. Abcmucca u opauHaTa
' TOYKU Ha KOOPAMHATHOM IJIOCKOCTH
4 [Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynamMu. UTeHue rpadukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'padux pynkumu. CroricTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpadguk. 'paduk dyHkmm y = ||
47 I'paduueckoe peuieHue JHMHEHHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMbIiIdIeMEHTCOAePKAHUA
1 Yucna u BBIYUCIECHUS
11 KBanpatublii kopeHb u3 uucna. [loHsTue 00 HppalMOHAIBLHOM YHCIIE.
' Jlecatuunble NpUOIHKEHUANPPALIHOHAIBHBIXYHCE
CBoiicTBa apu(pMETHYECKHX KBaJpaTHBIX KOpHEH U HX NpPUMEHEHUe K
1.2 MpeoOpa3OBaHNI0 YHCIOBBIX BBIPAKEHUN U BhIUUCICHUSIM. JlelicTBUTENbHBIE
qucia
1.3 CreneHb ¢ 11eTbIM TIOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHAs 3aMUChUUCIIa
2 AnrebpanyuecKUeBbIPAKEHUS
2.1 KBanpaTHblil TpEXuiieH, pa3sioskeHHe KBaIpaTHOTO TPEXWIEHA HA MHOXKHUTEIH
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou




2.3

CnosxeHue, BBIMUTaHUE, YMHOXKEHUE, JelieHUe anredpandeckux apodei

24 PanroHanpHbIE BRIpaXEHUS U UX TIPE0Opa3oBaHUe
3 VYpaBHEHUS U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, popmyrna KopHel KBaapaTHOro ypaBHeHUs. Teopema
' Buera

3.2 Peuienune ypaBHeHH, CBOAAIIMUXCS K JIMHENHBIM U KBAJIPATHBIM

3.3 [TpocreitmmenpoOHO-paiMOHATIEHBICYPABHEHUS

['padmyeckas uHTEpHpeTals YpPaBHEHUN C IBYMs MEPEMEHHBIMU U CHUCTEM
3.4 JIMHEUHBIX YpaBHEHUH c JIBYMsI [IEPEMEHHBIMU. IIpumepsl
pEIIeHUACUCTEMHEIMHEHHBIXyPAaBHEHUH C IBYMSIIIEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 3aj1a4u aredpandeckum crnocodom

3.6 YucnoBblie HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ ojiHOMTIEpEMEHHOM

3.8 PaBHOCHIIBHOCTEHEPABEHCTB

3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW MTEPEMEHHON

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM
4 OyHKIIUU

41 [Tonstne pynkuuu. O6IaCTh ONpPEACTCHUS U MHOXKECTBO 3HAUCHUH (PYHKITUH.
' Crioco6b! 3a1aHUAGYHKIUH

4.2 I'padux Gpynkiuu. YreHre cBOWCTB GyHKLUU 110 €€ TpapuKy

4.3 [Tpumeps! rpaukoB PyHKIMHA, OTPAKAIOIINX peabHbIE MPOIECCH

44 @OyHKIMKM, OMHCHIBAIOIINE TPSMYI0O W OOpaTHYIO TPOMOPIHUOHATBHEIE
' 3aBHCUMOCTH, UX TpaduKu

45 Oyukuuu y =Xx2, y = X?

4.6 Oyukuuny = [x, y = |x]|

4.7 ['paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUH




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOroTpedoBaHNs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM
pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI

NMporpaMMbl OCHOBHOT0 0011Iero 00pa3oBaHus HA
ocHoBe ®I'OC

YMeHue  omepupoBaTh  MOHATUSAMH:  MHOXECTBO,
MIOJIMHOKECTBO, OIEPALMM HajJ MHOXKECTBAMH; YMEHHE
OIIEpUPOBAThH MOHATUSAMH: Tpad, CBA3HBIA Tpad, AepeBo,
IUKJI, TPUMEHSATh HMX TPH PEIICHWH 33/1a4; yMEHHE
WCTOJIB30BaTh TpadUUecKoe IPeICTaBICHNEe MHOXKECTB
IUIS OTMCaHMS PEaNbHBIX IPOIECCOB M SBJICHHUH, INPH

peleHNH 331249 U3 APYrUX yIeOHBIX MPEIMETOB

YMeHue  omnepupoBaTh  MOHIATHSMHU:  ONpEHETICHUE,
aKcuoma, TeopeMa, JI0Ka3aTeNbCTBO; yMEHUE
pacro3HaBaTh HMCTHUHHBIE W JIOKHBIE BBICKA3bIBaHUS,
NPUBOJIUTh TPUMEPhl U  KOHTPHOPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue ornepupoBaTh MOHATHSAMH: HATYPabHOE YHCIIO,
MPOCTOE W COCTAaBHOE YHUCIO, NEIMMOCTh HATypaJbHBIX
qucell, MPHU3HAKUA JIETMMOCTH, IIeJI0€ YHCIO, MOIYJh
yycna, OOBIKHOBEHHass JApoOb U JIeCATUYHAS JIPOOH,
CTAaHJAPTHBIA BUJ YWCJIA, paIMOHAJIBHOE  YHCIIO,
HppallMOHAIFHOE YHCIIO, apu(PMETHUECKUN KBaJpaTHBIN
KOpPCHb, YMEHHUE BBIIOJHATH JCHCTBHS C YHCIIAMH,
CpaBHMBAaTh W YIOPSAJOYMBATH YHKCIA, MPEICTABIATH
yyciaa Ha KOOPAWMHATHOW NPSIMOM, OKPYIJISTH YHCIA;
YMEHHME JeNaTh TPHUKUAKY W OIEHKY pe3yiabTaTa

BBIYUCIICHUI

YMeHHe OmnepupoBaTh IOHATHUSAMU: CTENEHb C LEIbIM
mokasareseM, apudMeTuyecKuil KBaJpaTHBIM KOpPEHb,
MHOTOWIEH,  airedpanueckas  JIpoOb,  TOXIECTBO;

3HAKOMCTBO C KOpPHEM HaTypajdbHON CTEeTNeHU OOJbIIe




€IMHUIIBI; YMEHHUE BBINOJHATH pacuéThl Mo (opmynam,
npeodpa3oBaHus LENbIX, JPOOHO-PAIIMOHATBHBIX
BBIPOKEHUI U BBIPAKEHUM C KOPHSAMH, pa3JIoKEHUE
MHOTO4Ji€eHa Ha MHOXWTEIM, B TOM 4YHUCIE C
UCIoJib30BaHueM  (OpMyll  Pa3HOCTU  KBaJIpaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBarh MOHATHIAMU: YACIOBOE PABEHCTBO,
ypaBHEHHE C  OJHOM  IIEPEMEHHOH,  YHCIOBOE
HEPABCHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHUE
pemaTh JUHEWHBIE M KBaJpaTHbIE ypaBHEHUs, TPOOHO-
palyOHaJIbHBIE YPABHEHUS C OIHOW IIEPEMEHHOH,
CUCTEMBbl JIByX JIMHEHHBIX YpAaBHEHUH, JIMHECHHBIC
HEpaBEHCTBA M MX CHCTEMBl, KBaJpaTHble U JpOOHO-
palMOHaIbHBIE HEPABEHCTBA C OAHOMN MEPEMEHHOM, B TOM
4lyclie IPU pElIeHHH 3ajad M3 JpYrux IpeIMETOB U
MIPAKTHYECKUX 3a1adg; yMEHHUE HCIIOJIb30BAThH
KOOPJAMHATHYIO IPSIMYIO U KOOPAUHATHYIO INIOCKOCTh IS
n300pakeHUs] pEIICHW ypaBHEHWH, HEPABEHCTB U

CHUCTEM

YMeHue omnepupoBaTh MNOHATUAMU: (QYHKIMS, Tpaduk
¢byHKIUY, HYJIU ¢byHKIHMY, IIPOMEXYTKH
3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH BO3pacTaHus,
yObIBaHUs, HaumOoNblllee UM HAaUMEHbIIee 3HAYEHUS
(GyHKIMU; yMEHHME OIEepUpPOBaTh MOHATHAMH: MpsMast
IIPONOPLIMOHAJIBHOCTb, JTUHEeHHast byHKLU,
KBaJpaTUYHAs GyHKIMS, oOpartHas
IPONOPIMOHATIBHOCTh, TMapaboisia, runepOoya; yMeHue
CTpOUTh Tpaduku (PyHKIMN, UCIIOIB30BaTh IpaUKU JUIs
OIIpEZEIICHUSI CBOMCTB MPOLIECCOB U 3aBUCUMOCTEM, IS
pelieHns 3ajad M3 JPYrux Yy4eOHBIX TMpEeAMETOB U
peanbHOM KM3HM; YMEHHE BbIpaXaTb (GopMyIamMu
3aBHUCHUMOCTH MEXy BETUUMHAMU

YMeHnue onepupoBaTh MOHATUSAMU: MOCIEA0BATEIBHOCTD,

apI/I(bMeTI/IquKaSI 151 reoMCTpruICCKasa MMporpeccuu;

YMEHHME HCIOJIb30BaTh CBOMCTBA IMOCIEIOBATEIILHOCTEH,




(dhopMyIBl CyMMBI 1 O0IIIETO YjieHa TIPU PEIICHUH 3a7a4, B
TOM 4YHCIE 337a4 M3 APYruX Y4eOHBIX MPEIMETOB U

peanbHOM KU3HU

YMeHnue pemath 3a7aud pa3HbIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJMM M 4YacTH, ABWKEHHE, paboTy, LEHY
TOBAapOB M CTOUMOCTb IOKYIIOK U YCIYT, HAJIOTH, 3a7a4u
U3 o00JacTH yNpaBlEHUS JIMYHBIMU M CEMEHHBIMHU
¢buHaHCcamn); yMEHUue COCTAaBJISAITh BBIPAXKECHMS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 3a7a4H,
HCCIEAOBaTh IOJIYyYEHHOE pEIIEHWEe U  OLEHUBATh

IIPaB10N0100HOCTh MOJTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MNOHATUAMU: (urypa, TOUKa,
OTpE30K, MpsiMasi, JIyd, JJOMaHasi, yrojl, MHOI'OYTI'OJIbHUK,
TPEYroJIbHUK, PaBHOOCIPEHHBII W PABHOCTOPOHHUI
TPEYroJIbHUKHU, NPSIMOYTOJbHBII TPEYroJIbHUK, MEAUAHA,
OuccekTpuca U BBICOTA TPEYroJbHHKA,
YETBIPEXYTOJIbHUK, napajuieJorpamm, poMo,
MPSIMOYTOJIbHUMK, KBaJpat, Tpareuus; OKpy*KHOCTb, KpYT,
KacaTelibHas; 3HAaKOMCTBO C  IPOCTPAHCTBEHHBIMU
¢durypamu; ymMeHHe pemiath 3aJadd, B TOM YHUCIIE W3
ITOBCEIHEBHOM JKU3HH, Ha HAXOXKJIEHUE I€OMETPHUYECKHUX
BEJIMYHUH C MPUMEHEHUEM H3YyYEHHBIX CBOMCTB (uryp u

¢dakToB
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YMeHue omnepupoBaTh IMOHATUSMHU: PaBEHCTBO (UTYD,
PaBEHCTBO  TPEYrOJbHUKOB;  MapajuIebHOCTh U
MEPIEeHIUKYJISIPHOCTD MPSIMBIX, YIOJ MEXAY IpSIMBIMHU,
NEePIIEeHANKYIISP, HAaKIOHHAsI, IPOeKIHsl, nojgodue ¢uryp,
MOJ00HBIE TPEYTrOJbHUKH, CUMMETPUS OTHOCUTEIILHO
TOYKM M NpPsIMOW; YMEHHE paclo3HaBaTb pPAaBEHCTBO,
CUMMETpUI0O U Togoldue Quryp, napauienbHOCTh U

NEPpHNCHAUKYIIIPHOCTD MPAMBIX B OKPYKAOIICM MUPC

11

YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE,
yroa (BelIMYMHA yIja, CHHYC M KOCHHYC YyIJa
TPEYroJbHHUKA), IUIOLIa/lb; YMEHHE OLICHUBATh pPa3MeEpbI

MIPEeIMETOB U OOBEKTOB B OKpPYXKAIOIIEM MHpE; YMEHUE




NPUMEHATh  QOopMyJbl  MepuUMeTpa M IUIOIIAIN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOUIAJH
Kpyra, o0ObemMa MpPSMOYrOJbHOTO Mapajlieienurea;
yMEHUE MPUMEHATH MPU3HAKU PABEHCTBA TPEYTOJIbHUKOB,
TEOpeMy O CyMME€ YIJIOB TpPEYrOJIbHUKA, TEOpeMy
[Mudaropa, TPUrOHOMETPHUUECKUE COOTHOLICHUS IS

BBIYHCIICHUA JJIUH, paCCTOHHHfI, HJ'IOH.[&I[Gﬁ

12

13

14

YMmenune u3zo0pakaTh  IUIOCKHE  (QuUTyppl W HX
KOMOHWHAIIMK, MPOCTPAHCTBEHHBIE (DUTYpBI OT PYKH, C
MOMOIIIBI0 YEPTEIKHBIX HMHCTPYMEHTOB W 3JIEKTPOHHBIX

CpCACTB IO TCKCTOBOMY HJIM CUMBOJIbBHOMY OITMCAHUIO

VYmenue OICpHUpoOBaTh IMOHATUAMMU: MMpAMOYTOJIbHAA
CUCTCMA KOOpAWHAT, KOOPAHWHATBHI TOYKH, BEKTOpP, CyMMa
BCKTOPOB, IMPOU3BCACHUC BCKTOpA HA 4YHCJIO, CKAIAPHOC
MMPOU3BCACHUC BEKTOPOB; YMCHUC UCIIOJIB30BATH BEKTOPLI
U KOOpAUWHATBI AJId HPCACTABJICHUA NAHHBIX WU PCHICHUA
3aa4, B TOM YHCJIC U3 APYIrux y‘le6HHX npeaAMCTOB U

peanbHON KU3HU

YMeHne onepupoBaTh MOHATHSMH: CTOJIOMKOBBIE U
KpYrOBBIE JUarpaMMBbl, TaOJIULIbI, cpenHee
apudMeTnyecKoe, MeuaHa, HauboJblllee U HAUMEHbIIIEE
3Ha4YeHHs1, pa3Max YMCIOBOT0 HabOpa; yMEHHE U3BJIEKaTh,
MHTEPIPETUPOBaTh U NpeoOpa3oBbIBaTh HHGOPMAIUIO,
NPEJCTaBICHHYI0 B Tabiuuax M Ha JuarpaMmax,
OTPaXXAIOIYI0 CBOICTBA M XapaKTEPUCTHKH peaTbHBIX
MpOLIECCOB M fABJIEHUH;  yMEHHE  paclo3HaBaTh

HU3MCHYUBLIC BCIIMUUHLBI B OKPYXKAOIICM MUPC

15

YMeHHne onepupoBaTh MOHATUSMH: CIyYalHBIA OIBIT
(cty4aiiHBIf  DKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE
(dmeMeHTapHBI UCXOJ) CIYYaiiHOTO OMBITa, CIydaiHOe
coOBITHE, BEPOSITHOCTh COOBITHS; YMEHHUE HaxOJUTh
BEPOSTHOCTH  CIydalHBIX COOBITMII B  OMBITaX C
PaBHOBO3MOKHBIMU OJIEMCHTApPHBIMU CO6BITI/I${MI/I;
YMEHUE pellaTh 3aJayd METOJIOM OpPraHW30BAHHOTO

nepebopa M C HUCMOIb30BAHUEM IIPABUIIA YMHOXKEHHS;
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YMEHHE OLIEHHWBATh BEPOSTHOCTU pPEalbHBIX COOBITHH U
SIBJICHUH, TTOHUMAaTh POJIb MPAKTUUYECKH JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITUH B OKpYXKAaIOLIEM MHUpE U B
KU3HU; 3HAKOMCTBO C MTOHSTHEM HE3aBUCUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN M €ro POJibio B

MaCCOBBIX SABJICHUAX

YMeHue BbIOMpATh MOAXOASIIUN U3YyYEHHBIH METOJ JUIsS
pelleHns 3a1a4M, IPUBOAUTE IPUMEPBl MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH B IIPUPOAEC W JKU3HHU, PACIO3HABATH
IIPOSABJICHUE  3aKOHOB  MAaT€MaTUKH B  HCKYCCTBE,
ONMCBHIBATh  OTACJIbHBIC  BBINAIOLIMECS  PE3YJIbTaThl,
IIOJIyYEHHBbIE B XOJ€ PAa3BUTUS MaTeMaTHUKU KaK HayKH,
IIPUBOJUTH NPUMEPHl MATEMATHUYECKUX OTKPBITMM U HX

dBTOPOB B OTEYCCTBEHHOM U BCGMHpHOﬁ HCTOpUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

1 Yucna 1 BBIYUCIICHUS

11 Harypanbnsie u nensie yucna. [IpusHaku 1eIMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE M JIeCATUYHBIE  JpoOH,  MPOLEHTHl, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

1.3 Panmonaneueie yncna. ApudmMerndyeckue onepannuy ¢ pauuioHaIbHBIMU YUCIIaMU
14 HelictButenbHble 4yuciia. ApuMETHUECKHE ONepalud C JACUCTBUTEIbHBIMU
- YUCIIAMU

15 [IpubnmxEéHHbIE BBHIYKMCICHUS, TpPaBUJa OKPYIJICHHs, TMPUKHUIKA M OIEHKA
. pe3ynbTaTa BEIUMCICHUN

2 Anre0pandecKueBhIPAKCHUS

2.1 bykBeHHbIE BbIpakeHUA (BBIPAKECHHSI C TIEPEMEHHBIMH )

29 Crenenp ¢ nenbiM nokazareneM. CTeneHb C pauUMOHAIbHBIM IOKA3aTENEM.
- CBoiicTBa cTENEHU

2.3 MHorousIeHBI

24 AnrebpanyeckasipoOb

)t Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHHU. HenictBus c
. apupMeTUUECKUMH KOPHIMHU HaTypalbHOU CTETICHU

3 YpaBHEHHUS 1 HEpABEHCTBA

31 Lenbie u JTPOOHO-pallMOHATEHEIE YpaBHEHHS. Cucremsl u
. COBOKYITHOCTHYPaBHEHU

39 Lenbie " JTPOOHO-pallMOHATEHEIE HEPABEHCTBA. Cucremsl "
. COBOKYITHOCTHHEPABEHCTB

3.3 PemnrennerekcroBuIx3agad

4 YucrioBbienociie10BaTeIbHOCTH

4.1 ITocnenoBaTebHOCTH, CITOCOOBI3aJaHUATIOCIIEJOBATEIFHOCTEHN

42 Apudmerndeckass u reomeTpuueckas mnporpeccuu. Dopmyna  CIOKHBIX

IIPOLICHTOB




DyHKIMHU

OyHKIMS, CMOCOOBl  3amaHus  (YHKIIHH.

I'papux  Pynxmuu. OOnacte

OTIpeNieNIeHUs] 1 MHOXKECTBO 3HaueHui (pyHkuuu. Hymun ¢ynkuuun. [IpomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYyHKUIHMU. MakCUMyMbl U
MHUHHUMYMBbI byHKIHH. HauGounpmee u
HaMMEHbIIIee3HaYeHN e yHKIIMUHATIPOMEKYTKE

6 Koopaunats! Ha NpsMOiA U TNIOCKOCTH

6.1 Koopaunartnasinpsimas

6.2 JlexapTOBBIKOOPAMHATHIHAILIIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOTroyrojapHUKH

7.4 OKpy>KHOCTb U KpYyT

7.5 H3mepeHnereoMeTpuieCcKuXBeTnIHH

7.6 BekTophIHAIIIIOCKOCTH

8 BeposiTHOCTB ¥ cTaTUCTHKA

8.1 OnucarenpHasCTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padur




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

* MaTemaruka. Anrebpa: 8- kitacc: 6a30BbIi ypOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEpHOE 00IIECTBO
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OBPA3OBAHUSA MATEMATUKA (6a30BbIif ypOBEHB)
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