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MNOSACHUTEJIbBHASA 3AIIMCKA

Anrebpa sBisieTcs OJHUM U3 ONOPHBIX KYpCOB OCHOBHOrO oOuIEro oOpa3oBaHMs: OHa OOECIEUYMBAET U3YUCHHE
APYTUX JTUCIUIUIMH, KaK E€CTECTBEHHO-HAYYHOT'0, TaK M TYMaHUTapHOTO IHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
OpOJOJKEHUsT 00pa3oBaHUsl M B IOBCEAHEBHOW XU3HU. Pa3Butue y o00ydaromMxcsi Hay4YHbIX MPEACTaBICHUH O
NPOUCXOXKJIEHUU M CYIIHOCTH aireOpanmuecKux aOCTpaKIHii, crocobe OTpaKeHUs MaTeMaTHYECKOW HAyKOW SBICHUN H
IPOIIECCOB B MPHUPOJE M OOIIECTBE, POJIM MATEMaTHUYECKOrOo MOJAEIMPOBAHMS B HAy4YHOM MO3HAHUM U B TPAKTUKE
CrocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAa4deCTB MBIIUICHUS, HEOOXOIMMBIX I aJanTalud B
coBpeMeHHOM Lu(poBoM obmiecTBe. M3ydenue anreOpsl oOecriedyMBaeT pa3BUTHUE yMEHUS HaOJ0/1aTh, CPaBHUBATH,
HaXO/JUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUIEHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JCUCTBUSI U BBIBOABI, (GOPMYIUPOBATh yTBepxkAcHUA. OCBOEHHE Kypca anredOpbl 0O0ecTeuyuBaeT pa3BUTHE JIOTUYECKOTO
MBILUICHUS OOYyYalolUXCA: OHM UCHOJB3YIOT JEAYKTHBHbIE W HMHIYKTUBHBIE pacCyXIeHus, o00o0IIeHne WU
KOHKpeTH3aluio, abcTtparupoBaHue U aHajoruto. OOyueHue anredbpe ImpenrnoyaraeT 3HAYUTEIbHBIH O0O0BEM
CaMOCTOSITENTFHOM JIESITENTbHOCTH OOYYalOMIMXCs, MO3TOMY CaMOCTOSITENIbHOE pEIIeHUE 3a/ay SBISETCS peann3amuen
JeSITeIbHOCTHOT O MPUHIUIIA O0yUYEHHUS.

B crpykType mporpammbl yueOHOro kKypca «AmnreOpa» IJisi OCHOBHOIO OOIIEro oOpa30BaHUs OCHOBHOE MECTO
3aHUMAIOT CO/IEPIKATEIbHO-METOInYeCKue IMHNU: «Hucna u BeIYuCIeHus», «AJreOpandecKke BoIpaXKeHUs», «Y paBHEHUS
U HepaBeHCTBay, «Dynkuuny». Kaxaas u3 3Tux coaepkaTenbHO-METOANYECKUX JIMHUN pa3BUBAETCA HA NPOTSKEHUH TPEX
JeT M3YyYeHHUs Kypca, B3aUMOJICHCTBYS C JPYTUMHU €ro JUHHUAMH. B Xome u3ydeHus ydeOHOro Kypca OOydaromiuMcs
HOPUXOJIUTCS JIOTUUECKU PacCyXk/1aTh, UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN $3bIK. B CBSI3M ¢ 3TUM B mporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTHKH, MPEACTAaBIEHHBbIE BO BCEX OCHOBHBIX paszzenax
MaTeMaTUYeCKOro 0Opa3oBaHUS M  CHOCOOCTBYIOLIME  OBJAJCHHI0O OOYYaIOIIMMHUCS OCHOB  YHUBEPCAJIHHOTO
MaTeMaTH4yecKoro si3bika. ConmepikaTeabHOW U CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOro Kypca «Auredpa» sBIsieTCsl €ro
VUHTETPUPOBAHHBIN XapaKTED.

Conepxxanne nuHUM «Yucia M BBIYUCIECHUS» CIYKUT OCHOBOW JUIsl JAJbHEUIIEro H3y4yeHUs MaTeMaTUKH,
CIOCOOCTBYET Ppa3BUTHIO y OOYYalONIMXCS JIOTHYECKOT'O0 MBIIUICHUS, (OPMUPOBAHHUIO YMEHHUS TMOJb30BaThCA
QITOPUTMAMH, a TaKXKe MPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [JIsl MOBCEIHEBHOM XU3HU. Pa3ButHe
HOHATHUS O YHUCJIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMsl CBSI3aHO C pallMOHAJIbHBIMU U HPPALMOHAIBHBIMU YHCIAMH,



dbopMupoBaHUEM MPEICTABICHUNA O JEUCTBUTEIBLHOM 4YHCJE. 3aBEpUICHHWE OCBOCHHS YHUCIOBOW JIMHUM OTHECEHO K
cpemHeMy o0IeMy 00pa30BaHHMIO.

Copepxxanue IByX anreOpandyecKux JIUHUN — «AnreOpandyeckue BBIPAKECHUS» U «YpaBHEHUS U HEPABEHCTBA»
CIocOOCTBYET (OPMUPOBAHHMIO Yy OOYUYAIOIMIHMXCS MATEMAaTHYECKOTO ammapara, HEOOXOAUMOTro I peHieHUs 3aaad
MaTEMaTUKH, CMEXHBIX MPEAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1ad. Ha ypoBHe OCHOBHOro oOIIero oopa3zoBaHus
y4eOHBI MaTepuall TPYyNIUPYETCs BOKPYT PALIMOHAIBHBIX BbhIpaXKEHUM. Alredpa AEMOHCTPUPYET 3HAUEHUE MaTEeMaTUKU
KaK sI3bIKa JJISI IOCTPOCHUSI MAaTeMaTUYECKUX MOJIENICH, OMHCaHUsl MPOLIECCOB U SIBIICHUM pealibHOro Mupa. B 3amaum
oOydeHus anreOpe BXOIAT TAKXKe JajbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOAUMOro, B YaCTHOCTH,
JUIs OCBOCHHUSI Kypca MH(OPMATUKH, U OBJIaJICHUE HAaBbIKaMU JCNYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHue CUMBOIBHBIX
¢dbopM crocoOCTBYET Pa3BUTHUIO BOOOPaKEHUSI, CIIOCOOHOCTEN K MaTeMaTHYEeCKOMY TBOPYECTRBY.

Conepxanue GyHKIIMOHAIBHO-TpaUUECKON JIMHUU HAIEJIEHO Ha MOJIy4YeHUE 00YUYaloIIMMUCS 3HAHUNA O PYHKIIHUSIX
KaK Ba)XHEUIIIEH MaTeMaTHYeCKOW MOJIETH IS ONHMCAHUS W HMCCISAOBAaHUS Pa3HOOOPA3HBIX MPOIIECCOB W SBJICHUM B
npupoje u obiiectse. M3ydenrne maTepuana cnocoOCTBYET pa3BUTHIO Yy O0YUYaIOIIMXCS YMEHUS UCIIOJIb30BATh Pa3InYHbIC
BBIpa3UTENIbHBIE CPEACTBA S3bIKA MATEMAaTHUKU — CJIOBECHBbIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B
dbopMupoBaHUE TIPEICTABICHUNA O POJIM MATEMATHKU B PA3BUTUH [IUBUIN3ALNU U KYJIbTYPHI.

CornacHo yyebHOMY IIaHy B 7—9 Kilaccax u3ydaercsl yueOHbIN Kypc «Anredpay, KOTOPBIA BKIIOYAET CIAEAYIOLINE
OCHOBHBIC Pa3JIeIbl cofiepkanus: «Hucna u BBIYUCICHUS», «ANreOpandecKue BRIPaXEHUs», «Y paBHEHUS U HEPABEHCTBAY,
«DyHKIUN.

Ha uzyuenue yuebHoro kypca «Anredpa» orsonurca 306 yacos: B 7 knacce — 102 yaca (3 vaca B Henemno), B 8
kiacce — 102 gaca (3 vaca B Heneno), B 9 knacce — 102 gaca (3 yaca B HeJIENO).

@opMBbI TEKYILIETO KOHTPOJISL:

— YCTHBII KOHTPOJIb: OTBET HAa MOCTABJIEHHBIN BOIIPOC, pa3BEPHYTHIN OTBET 110 3aJaHHON TEME;

MMCbMEHHBIN KOHTPOJIb: YIPAXXKHEHUS; KOHTPOJIbHBIE, CAMOCTOATENIbHBIC, IPAKTUYECKUE PAOOTHI, pEIlICHHUE 3a/1a4 C
3aMKChIO PEIICHHUS; BBIMOJTHEHUE TECTOB; OLICHUBAHUE MTUChbMEHHOM JToMaItHEeH padoThl.



COILEPKXAHUE OBYUEHUSA

7 KIIACC

Yucna v BBIYUCICHUS

Jpobu OOBIKHOBEHHBIE U JCCATHYHBIC, MEepeXxoJ OT ofHOoW ¢opMbl 3amucu Apodeir k apyrou. [lonsTue
pPaAIMOHAIBHOTO YHCIIA, 3alKCh, CPaBHEHHWE, YIOPSIOYMBAHUE PAIMOHAJIBHBIX 4YHCENl. ApHPMETHYECKHEe IEUCTBUS C
pauMoOHaIbHBIMU YKciiaMu. Pellienne 3ai1ay u3 peanbHOU MPaKTUKKU HAa YacTH, HA APOOH.

CrerneHp ¢ HaTypajbHBIM IIOKA3aTelIeM: OIPEAEIECHHE, NMPeoOpa3oBaHUE BBIPAXKEHHI HAa OCHOBE ONPENEICHUS,
3anuch 00JbIIMX uKcen. [IpoleHThl, 3anuch MPOLEHTOB B BUE APOOH U IpoOU B BUAE NPOLEHTOB. Tpu OCHOBHbIE 3aa4u
Ha IIPOLICHTBI, PENICHUE 3a7a4 U3 PEATbHON IPAKTHUKHU.

[IpuMeHeHne NPU3HAKOB JIETUMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAJIbHbIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE NpsAMasi 1 00paTHAsi MPONOPLHUOHATBHOCTH.

AnreOpanveckue BbIpaKEeHUs

[lepeMeHHbIE, YHUCIOBOE 3HAYEHHE BBIPAKEHUS C TNE€pEeMEHHOW. JlomycTHMble 3HAY€HUS [EPEMEHHBIX.
[IpencraBneHne 3aBUCUMOCTHM MEXAY BeIWYMHamMu B BUAe (opmyibl. Beruucnenus no ¢opmynam. IIpeoOpazoBanue
OYKBEHHBIX BBIPKEHUMN, TOXKIECTBEHHO PaBHBIE BBIPAXXEHHUS, MMPaBUiIa MPeoOpa3oBaHUs CYMM M MPOU3BENICHUMN, MPaBUiia
PACKpBITUsS CKOOOK M MPUBEIEHHUS MOAOOHBIX CIaraeMblX.

CBoJiCTBa CTENEHU C HATYPaJbHBIM IIOKA3aTEJIEM.

OnHouwneHbl 1 MHOTOWIEHbl. CteneHp MHOrowieHa. C0KeHUE, BBIUYUTAaHUE, YMHOKEHUE MHOTO4JIeHOB. DopMyIib
COKpAlIEHHOI0 YMHOXKEHMs: KBaJpaT CyMMbl M KBaapar paszHocTtu. Popmysa pa3sHOCTH KBaAparoB. PasnoxkeHue
MHOT'OWIEHOB Ha MHOXHUTEIIH.

YpaBHEHUs U HEPABEHCTBA

YpaBHeHUE, KOPEHb YpaBHEHUS, ITpaBuiIa MPeoOpa3oBaHusl YPaBHEHUS, PABHOCWIHBHOCTh YPaBHEHUH.

JluHerHOe ypaBHEHHE C OJIHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO YPaBHEHUS, PEIICHHUE JIMHEUHBIX
ypaBHeHHI. COCTaBIIEHHE YPAaBHEHUM 110 YCIOBHIO 3a/1a4d. Pelienre TeKCTOBBIX 3a7a4 C MOMOIIBIO YPaBHEHNUN.

JluneitHoe ypaBHEHHE C JBYMsI NepeMeHHbIMH H ero rpaduk. Cucrema JBYX JUHEHHBIX YpaBHEHUW C JBYMS
nepeMeHHbIMU. Perenue cucreMm ypaBHEHUI crmocoOOM MoacTaHOBKU. [Ipumepsl peleHus: TeKCTOBBIX 33/1a4 ¢ TOMOUIbIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopaunara Toukn Ha mnpsamoi. UuciioBble MpOMEXYTKH. PaccTossHMe Mexay IBYMsS TOYKAMH KOOPJHWHATHON
IIPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opAuMHATa TOYKHM HA KOOPAMHATHOW TIOCKOCTH.
[Tpumeps! TpadukoB, 3agaHHbIX Gopmynamu. Urenue rpadukoB peanbHbix 3aBucuMocteld. [lonstue pynkumu. I'padux
¢yukuuu. CpoiictBa (yHkimi. JluneiiHas ¢ynkius, e€ rpaduk. I'padux dynkimum y = |X|. I'paduueckoe pernenue
JIMHEVHBIX YPABHEHUIN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIIACC

Yucna v BEIYUCICHUS

KBaapatHblii kopeHb U3 uncina. [Tonstue 06 uppauroHaibHOM yucie. Jlecarnunbpie NpuOIKeHUsI MppaluOHAIbHBIX
yucen. CBoiicTBa apu(MeTUUEeCKUX KBaJAPATHBIX KOPHEH M UX MPUMEHEHHE K MpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U
BBIYMCIICHUSIM. [[€MICTBUTEIIbHBIE YHCIIA.

CrerneHb ¢ 1enbIM IOKa3aTesneM u e€ cBoicTBa. CTaHnapTHas 3alKCh YHUCIA.

AnreOpanveckue BbIpaKeHUs

KBazgpaTHbIil TpEXUIIEH, PA3JI0KEHUE KBAAPATHOIO TPEXUIEHA HA MHOKUTEIIN.

Anrebpandeckass apoob. OCHOBHOE CBOMCTBO anreOpamdeckoil apoOu. CrokeHue, BbIUUTAHHUE, YMHOXKEHUE,
nenenue anreOpandeckux apodeid. PanonanbHble BbIpaKeHUs U UX IPeoOpa3oBaHUe.

YpaBHEHHS 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyrna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenuwe ypaBHeHH,
CBOJISIIIIMXCS K JINHEWHBIM U KBaJipaTHBIM. [IpocTeiiine qpoOHO-paloHanbHbIE YpABHEHUS.

['paduueckass uHTEpIpeTalvsi ypaBHEHUW C JIByMsI NMEPEMEHHBIMHM M CUCTEM JIMHEWHBIX YpaBHEHUH C JBYMS
nepeMeHHbIMU. [IpuMepsl perieHus: CUCTEM HEJIMHEWHBIX YPaBHEHUMN ¢ ABYMsI IIEPEMEHHBIMHU.

Penienne TeKCTOBBIX 3aj1a4 anredpandeckum crocoOoM.

YucioBble HEpaBEHCTBA U MX CBOMcTBa. HepaBeHCTBO ¢ OJHOM IepeMEeHHON. PaBHOCMIBHOCTH HEPABEHCTB.
JIuneliHbIE HEPABEHCTBA C OAHON NepeMEHHONW. CUCTEMBI JIMHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. O06nacTh ONpeneaeHuss U MHOKECTBO 3HaUeHU QpyHKuU. CriocoObl 3a1anus QyHKIIHMA.

I'padux dynkmuu. Urenme cBoiicTB ¢yHKimu mo e€ rpaduky. [Ipumepsr rpaduxoB (yHKIUH, OTparkarmux
peabHbIE MTPOLIECCHI.



@DyHKITUHU, OMUCHIBAIOITUE MPSMYIO U 00paTHYIO TPOMOPIHOHATBHBIC 3aBUCUMOCTH, X Tpaduku. OyHKIHHA Y = X2,
y =x3, y = \X, y=|x|. [paduaeckoe peleHre ypaBHEHHil X CHCTEM YPaBHCHHUIA.

9 KIIACC

Uucna v BIUUCIEHUSA

PanvonanbHbie 4HCla, WUppalMOHATIbHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIE JECATUYHBIE IpoOU. MHOKECTBO
NEUCTBUTENBHBIX YHUCEN, JEHCTBUTENBHBIE 4YHCIA KaK OECKOHEYHBbIE JeCATHYHbIE ApoOu. B3auMHO oOJHO3HAYHOE
COOTBETCTBHE MEXKY MHOKECTBOM JICMICTBUTEIBHBIX YUCEII K KOOPAUHATHON MPSMOM.

CpaBHeHUE JEeNUCTBUTEIBHBIX YUCEI, apu(METUUECKUE NEUCTBUSA C NEeHCTBUTEIBHBIMY YHCIaMHU.

Pa3mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA, IITUTEIBHOCTD MIPOLIECCOB B OKPYKAIOIIIEM MUPE.

[Tpubnumx€éHHoe 3HAYECHHE BEJIWYUHBI, TOYHOCTH mNpuOmmkeHus. Okxpyrienue uwucen. llpukuaka u oOlleHKa
pE3yIAbTaTOB BBIYMCIIEHUM.

YpaBHEHHS 1 HEPABEHCTBA

JluneriHoe ypaBHeHUE. PenieHne ypaBHEHUM, CBOISIIUXCS K JIUHEUHBIM.

KBanpaTHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIIMXCSA K KBaapaTHbIM. bukBaaparHoe ypaBHeHue. [Ipumepst
pEIIEHUs] YPABHEHUN TPETHEU U YETBEPTOM CTEIIEHEN PA3I0KEHUEM HA MHOXKHUTEH.

Pemenue npoOHO-pallMOHANIbHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a/1a4 alreopanueckuM METOI0M.

VYpaBHeHuEe C IBYMS TEpPEMEHHBIMHU W ero rpaduk. PemeHue cucteM NBYX JHWHEWHBIX YpPaBHEHUW C JABYMS
NEepEMEHHbBIMH. PellleHne CUCTEM JABYX YpaBHEHHM, OAHO W3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTENEHHU.
I'paduueckas uaTEepIpeTalls CUCTEMBI YPABHEHUMN C IBYMS ITIEPEMEHHBIMU.

Perenue TeKCTOBBIX 3a/1a4 aNredOpandeckum CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PelieHne NMHEWHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW. PelleHue cucTteM JIMHEWHBIX HEPABEHCTB C OJHOU
nepemeHHoi. KBanpaTHeie HepaBeHCTBa. ['paduyeckas WHTEpHpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMM.

DOyHKIUU

KBaaparuunas ¢ynkuus, e€ rpadguk u cBoictBa. [lapabona, koopArHATBI BEPIIMHBI MAapadOsbl, OCh CUMMETPHUH
napaboJbl.

I'paduku pyuxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , # ux cBoiicTBa.



YucnoBble MOCIEI0BATEILHOCTH U IPOTPECCUN

[ToHsiTHE YKCIIOBOI TTOCTIEOBATENHHOCTH. 3aJaHie TOCIEA0BATEIbHOCTH PEKYPPEHTHOM hopMysoi u popMyon N-
ro 4YieHa.

Apudmernueckass u reomerpudeckas mporpeccurd. @opMynbl N-ro 4djieHa apu(PMETHIECKON W TeOMETPHUECKOU
IIPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N3o0paxkeHue uiaeHOB apuU(METUUECKON U TEOMETPUYECKON MPOrpeccuil TOYKaMU Ha KOOPJIMHATHOM IJIOCKOCTH.
JInHeWHbIN U SKCIOHEHIIUANBHBINA poCT. CI0KHbBIE TPOIEHTHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMbBI YYUEBHOI'O KYPCA «AJITEBPA» HA

YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

JINYHOCTHBIE PE3VJIbTATHI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS IIPOTPaMMbl YUEOHOTO Kypca «Aredpay XapakTepu3yloTCs:

1) marpuoTnyeckoe BOCHUTAHUE:

MPOSIBJICHUEM HHTEpEca K MPOLLIOMY M HACTOSILIEMY POCCHUMCKON MaTEMAaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHKOB U POCCHMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKECHUHN B
JIPYTUX HAayKax M MPUKIATHBIX chepax;

2) rpa’xaaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW TpaXXAaHWHA W peaM3alid €ro TNpaB, MPEICTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHUH, MPOIEAYpP TPakJaHCKOro OOIecTBa
(Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJACHUIO ATHUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
PUMEHEHUEM JOCTHKEHUN HAYKH, OCOBHAHUEM Ba)KHOCTH MOPAJIbHO-3TUUYECKUX IIPUHIUIIOB B AESITEIbHOCTU YYEHOTO;

3) TpyZa0BO€ BOCIIUTAHUE:

YCTAHOBKOI Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUYECKUX 33/1a4 MAaTEMAaTUYECKOW HANPABIEHHOCTHU, OCO3HAHUEM
BXXHOCTH MaTeMaTHUE€CKOr0o 00pa30BaHus Ha MPOTSHKEHUH BCEH JKU3HU I YCIEITHON MPO(PECCUOHAIBHON A TEIbHOCTH
U pa3BUTHEM HEOOXOJIUMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM WHIWBUAYATbHOU TPAaeKTOPUU OOpa3oBaHUs
¥ )KM3HEHHBIX JIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX TOTPEOHOCTEH;

4) 3CTETUYECKOe BOCIIUTAHHE:!

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPUSTHUIO MaTeMaTUYECKUX OOBEKTOB, 3aj]lad, PEUICHU,
paccy X AEHUN, YMEHUIO BUJETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



5) HEHHOCTH Hay4YHOTr'O MO3HAHUS:

OpHEHTalHUEeN B ACITEILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPECTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSL YEJIOBEKA, NPUPOABI M OOIIECTBA, MOHUMAHUEM MaTEMaTHMUECKONM HayKu Kak cdepbl UeloBEYECKOi
NESATENbHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAYMMOCTU JUISL PA3BUTHUS LMBUIIM3ALMH, OBJIAJICHUEM S3bIKOM MAaTEMaTUKHU M
MaTeMaTHYECKOU KYJIbTYpPOU KaK CPEICTBOM ITO3HAHUSI MUPA, OBJIAJEHUEM MPOCTEUIINMU HABBIKAMH HCCIIEI0BATEIBCKON
NEeSTENbHOCTH;

6) ¢puznyeckoe BocnuTaHue, HOPMUPOBAHHUE KYIbTYPHI 30POBbS M SMOIMOHAIBHOTO OJIaromnoNIyyus:

TOTOBHOCTBIO IPUMEHATH MAaTEMaTHMYECKHWE 3HAHUS B HMHTEPECAX CBOETO 3/10pOBbs, BEAECHMS 3J10pOBOro 00pasa
AKU3HU (300pOBOE MHUTAHHE, COAJAHCHUPOBAHHBIN PEXUM 3aHATUNH W OTAbIXA, peryiaspHas (uznueckas aKTUBHOCTH),
c(OpMUPOBAHHOCTHIO HABBIKA PE(IIEKCUH, IPU3HAHUEM CBOETO IIpaBa Ha OMIKMOKY U TaKOro )K€ MpaBa JIpyroro 4elioBeKa;

7) SKONOTHYECKOE BOCIIUTAHUE:

OpHEHTaluel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM ISl pellieHus 3a/1a4 B 00JIaCTH COXPAHHOCTH OKpY KaroIen
Cpelbl, IJJAHUPOBAHMUS IOCTYIKOB M OLEHKHM HMX BO3MOXHBIX IOCIEACTBUM I OKPYXKAKOIIEH Cpeabl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa 3KOJOrMYECKUX MPOOJIeM U MyTel UX pelIeHUs;

8) aganTanys K M3MEHSIOLUIUMCS YCIOBHSM COLUAIBHON U PUPOIHOM CpEIbI:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSIX HEOIPEAECTIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEM KOMIETEHTHOCTH Yepe3
NPaKTHYECKYIO JeSTEIbHOCTh, B TOM YHCJIE YMEHUE YUUThCA Y APYTHX JIIOJEH, mpuoOpeTaTh B COBMECTHON JESATEIbHOCTH
HOBBIC 3HaHMS, HABBIKM U KOMIIETEHLIUN U3 OIBITA IPYTHUX;

HEO0OXOIUMOCThIO B (QOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie (OPMYIHPOBATH UAEH, MOHATHUS, TUIIOTE3bI 00
00BbEKTaX W SBJIEHHUAX, B TOM UHCJIE pPAHEE HEU3BECTHBIX, OCO3HABaThb Je(UUUTHI COOCTBEHHBIX 3HAaHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOLIUi
KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JACHCTBUs, (OPMYIUPOBAaTh U OLEHUBATh PUCKU U MOCIEACTBUS,
dbopMUpPOBaTh OBIT.

METAIIPEIMETHGLIE PE3VJIbTATDBI

[To3HaBarenbHbIE YHUBEPCATIbHbBIE YUE€OHbIE JEHCTBUSA

ba3oBble nornyeckue JeUCTBHUS:



— BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMAaTHYECKUX OOBEKTOB, TMOHSATHUM, OTHOILICHUM
MEXTy TOHSATUSAMU, (OPMYIHPOBATH OMPEACICHUS TMOHATHI, YCTAaHABIMBATH CYIIECTBEHHBIM NMPHU3HAK KIACCHU(PUKAIINH,
OCHOBAHUS JIJIs1 0000IIECHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

— BOCIIpUHHMMATh, (POPMYJIUPOBATH U MPEeOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIC U OTpUIATEIbHBIE,
€MHUYHBIE, YACTHBIC U OOIINE, YCIOBHBIE;

— BBISIBJISITh MaTeMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U NPOTHBOPeUrs B (DaKTax, JaHHBIX, HAOJIOICHHUSIX
U YTBEPXKJICHUSX, TIPeIiaraTh KPUTEPHUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUUH;

— JlefaTh BBIBOABI C KCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M HWHIYKTHBHBIX YMO3aKIIOUCHUMH,
YMO3aKJIHOUYEHHUH 10 aHAJIOT U H;

— pa3buparh JI0Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEpXKAeHUW (TpsMble M OT NPOTUBHOIO), THPOBOJIUTH
CaMOCTOSITEJIbHO HECJIOKHBIEC JI0Ka3aTelIbcTBA MaTeMaTUYeCKUX (PaKTOB, BBICTPAMBATh apPryMEHTAIUIO, TMPUBOJUTH
IpUMEPBI K KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

— BBIOHpaTh croco0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS, BRIOUpaTh Hanbolee
NOAXOASIIUN ¢ YIETOM CaMOCTOSITEILHO BBIICIICHHBIX KPUTEPUEB).

bazoBbie HccienoBaTeNbCKUE JCHCTBUS:

— UCIOJB30BaTh BOMPOCHl KaK MCCJENOBATENbCKUM HMHCTPYMEHT TMO3HaHUA, (OPMYJIUPOBATH BOIPOCHI,
bukcupyonme npoTUBOpeyune, nMpoodieMy, CaMOCTOSTEILHO YCTaHABIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3UIINIO, MHEHHUE;

— MPOBOAUTH 10 CAMOCTOSATEIILHO COCTABICHHOMY TUIAHY HECJIIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHUE 110
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOO0I;

— CaMOCTOATENIbHO (OPMYIHpPOBaTh OOOOIICHUS W BBIBOABI 110 pe3yJibTaTaM IPOBEAEHHOI0 HAOJIOICHMUS,
UCCJIEIOBAHUs, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJAOB U O00OIICHUI;

— MPOTrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOILIECCA, a TAKKE BBIJBUTATh MPEATONIOKEHUS O €ro pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabota ¢ undopmanmei:

— BBISIBJISITh HEJIOCTATOYHOCTh U U30BITOUHOCTh MH(GOPMAIHU, JAHHBIX, HEOOXOAUMBIX JJIsl PEIICHUS 3a/1a4H;
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— BBIOWpATH, aHAITM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATh WH(POPMAITUIO PA3TMYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNS;

— BBIOWpaTh opMy TpencTaBieHus HHGOPMAIMK U WLTIOCTPUPOBATH PEIIaeMble 3a7]a4 CXEMaMH, TUarpaMmMaMH,
WHOU TpaduKOi U UX KOMOMHAIUSIMU;

— OIICHWBATh HAAEKHOCTh WHGPOPMAIMHM TI0 KPUTEPHSIM, TPEII0KCHHBIM YYHTEIIeM WIH CHOopMyIUpOBaHHBIM
CaMOCTOSTEHHO.

KoMMyHUKaTHBHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS:

— BOCIPHHUMATh U (POPMYJIIHPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBHSIMHU U MEJSIMH OOIIEHUS, SCHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS TI0 X0y PEIICHHs 3a]1auH,
KOMMEHTHPOBATh TOJYYCHHBIN Pe3yJIbTarT;

— B Xoze OOCYXKIEHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKAae€MOW TEMbI, MPOOJIEMBI, pelaeMoi 3anadd,
BBICKA3bIBaTh HJICW, HAICJICHHBIC HA TIOUCK PEIIEHUs, COMIOCTABIISATh CBOU CYXKJEHUS C CYKJICHUSIMH IPYTUX YYaCTHHUKOB
uajnora, OOHapyXMBaTh Pa3jIMYMe M CXOJICTBO TO3WIMH, B KOPPEKTHOW (opme ¢GopMyIupoBaTh pa3HOIIACHS, CBOU
BO3PaKCHUS;

— MPENCTaBIIATh PE3yJNbTAaThl PEIICHHUS 3a/Jaud, SKCIEPUMEHTa, HCCIEeIOBaHUs, TPOEKTa, CaMOCTOSATEIHHO
BEIOMpATH (pOopMaT BRICTYIUICHHUS C YUETOM 3a7a4 MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHH;

— MOHWMATh W KCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJIbHOW paOOTHI MPHU PEHICHUU y4eOHBIX
MaTEeMaTUYECKUX 3a]1aY;

— NPUHUMATH 1IeJIb COBMECTHOM JeATEIbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PabOThI, paclpeneisTh
BUJIBI pa0OT, TOTOBAPHUBATKLCS, 00CYKIATh MPOIIECC U PE3YIHTAT pabOTHI, 0000IaTh MHEHUS HECKOJIBKHX JIFOJICH;

— y4acTBOBaTh B TPYIIOBLIX (popmax paboThl (0OCykaeHHs, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbl U JIPYTHE),
BBITIOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOM JIEUCTBUS C IPYTUMU YJIEHAMU KOMaH/Ibl, OIIEHUBATh Ka4€CTBO
CBOETO BKJIaJla B OOIINN MTPOYKT MO KPUTEPUAM, CPOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSI.

PerynstuBHble yHUBEpCAIbHBIEC YU€OHBIC IEUCTBUS

Camoopranuzanus:
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— CaMOCTOATENbHO COCTABJISATH IUIaH, alilTOPUTM pPEIIeHUs 3a7auu (UJIU €ro 4acTh), BBIOMpATh CIOCOO PEIIeHHS C
y4€TOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapUAHTHI PELICHUIN
¢ yuéToM HOBOM MH(pOpMAIUH.

CaMOKOHTpPOJIb, YMOLIMOHATILHBII UHTEIJIEKT:

— BJIaJIETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U pe3yibTaTa PeleHUs] MaTeMaTUYeCKOH 3a/1a4H;

— OpEeIBUIETh TPYIHOCTH, KOTOPBIE MOIYT BO3HUKHYThb IPU pELIEHUM 33Ja4d, BHOCHTb KOPPEKTHUBBI B
JeSTENbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBHE PE3yJIbTaTa JEATEIbHOCTH IMOCTABICHHOW LEIH U YCIOBHSM, OOBSCHITH MPUYUHBI
JOCTHKEHUS WM HEJOCTHUKEHUS 11eJIM, HAXOIUTh OLINOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

[NPEAMETHBIE PE3YJIbTATBI

K kon1y o0ydenus B 7 kjacce 00y4aromunics MOTyYUT CIEAYIONIME IpeIMETHbIE Pe3yIbTaThl:

Yucna v BBIYUCICHUS

BoInonHaTh, couerasi yCTHbIE M MUCbMEHHBIE MPUEMBI, apu(PMETUUECKHUE IEUCTBHS C pallMOHAIBHBIMUA YUCIIaAMHU.

Haxoauth 3Hau€HUs YUCIOBBIX BBIPAKEHUH, NPUMEHATh Pa3HOOOpa3HbIE CHOCOOBI M MPUEMBI BBIYHUCICHUS
3HAUYEHUN JPOOHBIX BBIPAKEHUM, COACPHKAIINX OObIKHOBEHHBIE U AECATUUHbBIE APOOH.

[TepexoauTs OT ogHOM (GOPMBI 3aMMUCH YUCENT K APYrou (MpeoOpa3oBhIBATH NECATUYHYIO APOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUYHYIO JIECATUYHYIO IPOOB ).

CpaBHUBATh U YIOPAIOYMBATH PALIMOHAJIBLHBIE YUCIIA.

OKpyIJIsTh Yucia.

BbINOMHATE OPUKUAKY U OLEHKY Pe3yJIbTaTa BBIYMCIIEHHUM, OLEHKY 3HAYEHHUM YUCIIOBBIX BBIPAXKEHUN. BBINOIHATH
JEICTBUS CO CTENEHSIMU C HATYpaJIbHBIMU [TOKA3ATEISIMU.

[IpuMEHSTh MPU3HAKY IETUMOCTH, PA3JIOKEHNE HA MHOKUTENIA HATYPaJIbHbBIX YHCEIL.

PemaTte NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBSI3aHHbIE C OTHOLIEHUEM BEJIIMYWH, MPONOPLUUOHAIBHOCTHIO
BEIUYMH, IPOLEHTAMHU, WHTEPHPETHPOBATh PE3YJIbTAThl PELIEHHS 3aJad ¢ Y4YETOM OIPAaHWYEHH, CBS3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMbIX OObEKTOB.

AJredpandecKkre BbIPaXKECHHUS
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Hcnonb30BaTh anreOpanyecKkyr0 TEPMHUHOJIOTHUIO U CUMBOJIMKY, MPUMEHATH €€ B MPOIIECCE OCBOEHUS YYEOHOro
Marepuaa.

HaxonuTe 3HaueHHs OYKBEHHBIX BBIPAKEHUM MIPU 3aJaHHBIX 3HAYCHUSX TIEPEMEHHBIX.

BrimonHsaTs npeoOpa3oBaHusl IE€I0T0 BBIPAKEHUSI B MHOTOWIECH MPUBEICHUEM MOAOOHBIX CIAaraeMbIX, PaCKpbITHEM
CKOOOK.

BBINONHAT YMHOKEHHE OJJHOYJIEHA HA MHOTOWIEH U MHOTOWJIEHa Ha MHOTIOWIEH, IPUMEHATh (POpMyJibl KBajapaTa
CYMMBI ¥ KBaJpara pa3HOCTH.

OcylecTBIATh Pa3I0KEHNE MHOTOWICHOB HA MHOXHUTENIM C MOMOIIbIO BEIHECEHUS 32 CKOOKHM OOIIEro MHOMXKHUTES,
IPYNIIUPOBKU ClaraeMbIX, IPUMEHEHUs (POPMYJT COKPAIIEHHOTO YMHOXKEHHS.

[TpumensaTh npeodbpa3oBaHUsl MHOT'OUICHOB ISl PEIICHUS] PA3IMYHbIX 3a/1a4 U3 MAaTEeMAaTUKH, CMEXHBIX MPEIMETOB,
U3 pEAIbHOM IPAKTUKHU.

Hcronb30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMU MTOKA3aTEIISIMU JIJIs1 TPE0oOpa30BaHuUs BHIPAKCHHI.

YpaBHEHUS 1 HEPABEHCTBA

Pemate nrHEVHBIE YpaBHEHHUS C OJAHOW NEPEMEHHOM, MPHUMEHSs MpaBUia NEPEX0oJa OT MCXOJHOIO YPaBHEHMS K
PaBHOCWIBHOMY eMy. [IpoBepsATh, ABISAETCSA U YUCIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaguueckue METOIbI MPU PEIICHUH TMHEWHBIX YPABHEHUN U UX CUCTEM.

[Ton6Gupate mpuMepsI ap YUCEe, IBISAIOMIMXCS PEHICHUEM JTUHEHHOT0 ypaBHEHUS C IBYMSI IEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHON IUIOCKOCTH TpaduK JUHEHHOTO YypaBHEHUS C JABYMS IEPEMEHHBIMH, MOJIb3YSCh
rpauKoM, NPUBOJUTH IPUMEPHI PELICHUS] YPABHEHUS.

Pemats cuctemsbl ABYX JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU, B TOM YHCJI€ TpadUUeCcKu.

CocTaBisAiTh W pelaTh JIMHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEHMHBIX YPAaBHEHUM IO YCIOBHIO 3a/1a4H,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J[a4M IO yYEHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxkaTb Ha KOOPAMHATHOW MPSAMON TOYKH, COOTBETCTBYIOIIME 3aJJaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH,
MHTEpBaJbl, 3alIMCHIBATH YUCIIOBBIE MPOMEKYTKH Ha AIreOpandeckoM si3bIKeE.

OTMevaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH M0 3aJaHHBIM KOOPJIMHATAM, CTPOUTh IPAPUKU JIMHEUHBIX (PYHKIIHIA.
Crtpoutsb rpaduk GyHKIUU Yy = [X|.
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OnuceiBaTh C MOMOIIBIO (PYHKIMH M3BECTHBIE 3aBUCHUMOCTU MEXKAY BEIMYMHAMH: CKOPOCTh, BPEMSI, PACCTOSHHE,
[IEHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTe 3HaueHre QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crnocod MpeacTaBiIeHHUS W aHanu3a WH(OpMalWW, H3BICKaTh W HHTEPIPETUPOBATH
uHpOopMaIio U3 rpaduKoOB peaibHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHily oOyuenus B 8 kiacce 00y4yaromuics MOIyYuT CIeYIOUIME NPEeIMETHbBIE PEe3yIbTaThI:

Uucna v BIUUCIEHUSA

Hcnonp30BaTh HayajabHbIE MPEACTABICHUS O MHOYKECTBE JACHCTBUTEIIBHBIX YUCEN JJISI CPABHEHHMS, OKPYTJIEHUS U
BBIYUCJICHUH, N300paxaTh JEUCTBUTEIBHBIC YKC/Ia TOYKAMHU Ha KOOPAMHATHOMN MpsIMOIA.

[IpumeHsTh MOHATHE apU(PMETHUECKOro KBAaJPAaTHOTO KOPHS, HAXOJWUTh KBaJpaTHbIE KOPHHU, HCIIONb3YS MpHU
HEOOXOJIMMOCTH KaJIbKYJISITOP, BBIMOJIHATH MPE0Opa3oBaHUsl BBIPAKEHUM, COIEpKAIIUX KBaJApaTHbIE KOPHHU, UCMOJIb3Ys
CBOWCTBA KOPHEMN.

Hcrnonb30BaTh 3amucu OOJBIINX M MAJIBIX YUCEN C MIOMOIIBIO AECITUUHBIX Apo0Oeit u crenenet yucna 10.

AnreOpandeckue BbIpaKEeHUs

[IpumMeHsTh MOHSATHE CTENEHU C IIEeNBIM TOKA3aTeleM, BBIMOJIHATh MPEoOpa3oBaHUSI BBHIPAKECHHM, COIEpKaIUX
CTEICHH C LIEJIBIM ITOKA3aTEIIEM.

BEBITIONTHATE TOXIECTBEHHBIE MPEOOPa30BaHMS PANMOHAILHBIX BBIPAKCHUH HA OCHOBE MPAaBUJ JCHCTBHIA HaJ
MHOTOWJICHAMHU U ajreOpandecKuMu JIpoOsSMU.

PackiianpiBaTh KBaApaTHbBINA TPEXWIEH HA MHOXKUTEU.

[TpumensTh npeoOpa3oBaHMs BBIPAKECHUM NIl PEHICHUS Pa3jIMYHbIX 3a/lad U3 MaTEMaTUKU, CMEKHBIX MPEIMETOB,
U3 pEAIbHOM MPAKTUKHU.

YpaBHEHHNS 1 HEPABEHCTBA

Pemate nuHElHbIE, KBaJpaTHbIE YpaBHEHUS WU PAlMOHAJIbHbIC YPABHEHHUS, CBOMSIIMECS K HHUM, CUCTEMBI JBYX
YpPaBHEHUU C IBYMs IEPEMEHHBIMU.

IIpoBOINUTE MPOCTEUIINE UCCICAOBAHUS YPABHEHUW M CHCTEM YpPaBHEHWW, B TOM 4YHUCIE C IPUMEHEHUEM
rpauuecKux MpeAcTaBiIeHU (yCTaHABIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMa YPABHEHUMN PELIEHUs, €CIIU UMEET, TO
CKOJIbKO, U TpoYee).
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[lepexoauTs OT cCIIOBECHON (QOPMYIHPOBKHM 3aJaud K €€ anreOpanyeckod MOJENH € MOMOUIBI0 COCTaBJICHUS
YPaBHEHUS WIH CUCTEMBI YPAaBHEHMI, HHTEPIIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3ynbTar.

[IpuMeHATE CBOMCTBA YMCIIOBBIX HEPABEHCTB JUI CPaBHEHUs, OLICHKH, PEIIaTh JMHEHHBbIE HEPABEHCTBA C OIHOU
NEPEMEHHOM M WX CHCTEMBbI, J1aBaTh TpaUyecKyr0 WIIIOCTPAIMIO MHOXECTBA PEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

OyHKIUU

[lonnMath W HCHONB30BaTh (PYHKIMOHAIbHBIE TMOHATUS U SI3bIK (TEPMUHBI, CHUMBOJUYECKHE OOO3HAYEHUS),
OIpENENATh 3HaueHHE (DYHKLUU 10 3HAYEHUIO apryMEHTa, OIIPEEsATh CBOWCTBA (DYHKIUU MO €€ rpaduky.

Crtpoutb rpaduku 37eMEHTapHbIX PYHKIUN BUA:

y = k/X, y = %2,y =x3,y = |X|, y = VX, OIicBIBaTh CBOICTBA YHCIOBON (YHKIHH 10 & rpaduKy.

K koHiy oOyuenus B 9 kiacce 00y4aromuics MOIyYuT CIeYIOUIME NPEIMETHbBIE PEe3yabTaThI:

Uucna v BIUKUCIEHUS

CpaBHHBATh U YIOPSAI0YMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BeinonHATh apumeTnueckue AEHCTBUA C PAallMOHAIbHBIMHM YHMCIIAMH, COYETash YCTHbIE M MHCbMEHHBIE MPUEMBI,
BBINIOJIHATH BBIYMCIIEHHS] C UPPALIMOHAIIHBIMU YHCIIAMH.

HaxonuTe 3HaU€HUs CTENEHEN ¢ LEIbIMU IMOKA3aTENSIMU U KOPHEW, BBIYUCIISTh 3HAYEHUS! YUCITOBBIX BHIPAKEHUIA.

OKpyrasiTe JEUCTBUTENBHBIE YHWCJA, BBINOJIHATH MPUKHUIKY pe3yjibTaTa BbIYMCICHHH, OLEHKY YHCIIOBBIX
BBIPAKECHU M.

YpaBHEHUS U HEPABEHCTBA

Pemats nuHelHbIE U KBaJJpaTHbIE YPaBHEHMsI, ypaBHEHHUS, CBOJSILIMECS K HUM, IpOCTeine ApoOHO-palluOHAIbHbIE
ypaBHEHHUSI.

PemaTe cuctemsbl 1ByX JIMHEWHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJHO
YPaBHEHUE HE SIBISETCS JIMHEUHBIM.

PemaTe TekcTOBBIE 3aa4M alreOpanvyeckuM CocOOOM C MOMOILIBIO COCTaBJIEHUS YPAaBHEHUS WJIM CHUCTEMBI JBYX
YPaBHEHMII C IBYMs [IEPEMEHHBIMM.

IIpoBoauTh MpOCTENIINE UCCIAEAOBAHUSA YPABHEHUNM M CHUCTEM YPaBHEHUW, B TOM 4YHUCIE C IPUMEHEHHUEM
rpaduyecKux MpencTaBieHui (ycTaHaBIMBaTh, UIMEET JIM ypaBHEHUE WM CHCTEMa ypaBHEHUH PEIICHHS, €CIM UMEET, TO
CKOJIBKO, U TIPOYEE).
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PemaTe nuHEHble HEPAaBEHCTBA, KBAJpPATHBIE HEPABEHCTBA, M300pa)kaTh pEIICHHE HEPABEHCTB Ha YMCIOBOM
IPSIMOM, 3alIMCBIBATH PELIEHUE C TIOMOLIBIO CHMBOJIOB.

Pemate cuctemMbl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLIME KBAJPAaTHOE HEPABEHCTBO,
M300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YHCIIOBOM MPSAMOM, 3aMCHIBATH PELIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcronp30BaTh HEPABEHCTBA IIPU PEILIEHUY PA3IMYHBIX 33a4.

OyHKIUU

Pacno3HaBaTh (yHKIMHM H3y4eHHBIX BHUAOB. I[lOKa3bIBaTh CXEMaTHYECKH pACHOJOKEHHUE Ha KOOPAMHATHOM
mrockoctd rpadukoB dyHkmil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBucumocTn
OT 3Ha4E€HHUI KO3(PPUIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIUH.

Crpouth U M300paxarb CXeMaTU4YECKH TpadUKU KBaJAPATUUYHBIX (PYHKIMH, ONUCHIBATH CBOWCTBA KBaJpaTHUUHBIX
GyHKUIUN 110 UX TpaduKaM.

Pacno3HaBaTh KBaJpaTHUHYIO (YHKIIHIO 11O (popMyJie, IPUBOJUTH MIPUMEPHI KBaIpaTUUHBIX (PYHKIHUH U3 pearbHOU
KU3HU, PU3UKU, TEOMETPUH.

YucnoBble MOCIEA0BATENBHOCTH U IPOTPECCUN

Pacno3HaBaTh apu(pMeTHUECKYIO0 U TEOMETPUUYECKYIO IPOrPECCUH MPHU Pa3HbIX CIIOCO0aX 3a/laHusl.

BBINOTHATH BBIUKUCIEHUS C UCTIONIBb30BaHUEM (POPMYIT N-TO WieHa apu(PMETHUECKON U T€OMETPUUECKON MPOTrpeccui,
CYMMBI IIEPBBIX N YJIEHOB.

N300paxarh 4ieHbl OCIEI0BATENbHOCTH TOUKAMH Ha KOOPAMHATHOM IJIOCKOCTH.

Pematp 3amaun, CBSI3aHHBIE C YUCJIOBBIMH IOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE€ 33a/1a4d U3 PEAbHOW XKHU3HU (C

UCIIOJIb30BaHUEM KaJbKYISATOPA, IIU(POBBIX TEXHOIOTUH).
TEMATHUYECKOE IINTIAHUPOBAHHUE

7 KIIACC
Ne n/m HawnmMeHoBaHMe pa3/ienoB U TeM KonmdectBo yacos DJIEKTPOHHBIC
MIPOTPaMMBbI Bcero KonTponbHbie [TpakTruecku (mpoBeie)
paboThl € paboThI o0Opa3oBaTeIbHbIC

pecypchl
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1 Uucna v BeranciaeHus. PanimoHabHBIC 26 2 bubmuorexa [JOK
qyucia https://m.edsoo.ru/7f415b9
0
2 Koopnaunats! u rpadpuku. @yHkuuu 24 2 bubnuorexa LIOK
https://m.edsoo.ru/7f415b9
0
3 Anrebpanyeckue BhIpaKEHUS 27 1 bubmuotexa [JOK
https://m.edsoo.ru/7f415b9
0
4 VYpaBHEeHUs U HEPABEHCTBA 20 2 bubmuotexa [JOK
https://m.edsoo.ru/7f415b9
0
5 [ToBTOpeHue u 0600IIEHNE 5 1 bubmuotexa [JOK
https://m.edsoo.ru/7f415b9
0
OBILIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOTPAMME
8 KIIACC
Ne /m HaunmeHnoBanue pa3znesnoB U TeEM IPOrpaMMBbl KonuyecTBo uacos DnekTpoHHBIE (IUPPOBLIC)
Bcero Kontponeubl | Ilpaktuuec 00pa3oBaTeNbHbIE PECYPChI
€ paboThI KHe
paboThI
1 AnrebpanuecKue BBIPaXKECHHUS. 15 2 bub6mmorexa LIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
2 UYwucna u Beruncienus. KBagpaTHeie KOpHU 15 1 bubmuorexa [IOK
https://m.edsoo.ru/7f417af8
3 YpaBHeHus u HepaBeHCTBA. KBanpaTtHbie 15 1 bubmuotexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
4 Anre6panueckue BbipaxeHus. KBaapaTHbiit 5 1 bu6nuorexa [IOK
TPEXWICH https://m.edso0.ru/7f417af8



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
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
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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5 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmuotexa [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
6 YpaBHenus u HepaBeHCTBa. HepaBeHncTBa 12 1 bubnmoreka [JOK
https://m.edsoo.ru/7f417af8
7 Oynkiuu. OCHOBHBIC TTOHATHS 5 2 bubmmotexa [JOK
https://m.edsoo.ru/7f417af8
8 Oyuknuu. Yucnoseie pyHKINN 9 bubnmoreka [JOK
https://m.edsoo.ru/7f417af8
9 Yucia u BeraucieHus. CTeneHs ¢ 1eabIM 7 bu6nmoreka [IOK
[oKa3areyemM https://m.edsoo0.ru/7f417af8
10 [ToBTOpenue n 0600IIeHNE 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0
9 KIIACC
KonunuecTBo yacos DNEeKTPOHHBIE
Ne mi/m HanMmeHoBaHue pa3aenoB U TEM IIPOTPAMMBbI KOHTpPOJIbHbIE TpakTideck (mdposie)
Bcero o0pa3oBaTeIbHBIC
paboThI ue paboTsl
pecypcehl
. bubmmoreka LIOK
UYucna u BerarcieHus. JlelicTBUTENbHBIE
1 9 1 https://m.edso00.ru/7f419d0
qucna
8
YpaBHEHHs U HEPABEHCTBA. Y PABHEHUS C bubmorera [JOK
2 . . ' 14 1 https://m.edso0.ru/7f419d0
OJTHO MepeMeHHOU 8
but6mmoreka [IOK
3 OyHKINH 16 1 https://m.edso0.ru/7f419d0
8



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/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
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but6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo0.ru/7f419d0
8
bubmmnorexa IHOK
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI
5 . 14 1 https://m.edso0.ru/7f419d0
YpaBHECHUU .
but6mmoreka [IOK
6 UwucoBble OCIeI0BaTEILHOCTH 15 1 https://m.edsoo.ru/7f419d0
8
[ToBTOpeHme, 0600IIeHNEe, CUCTEMATH3AITIS Bubmorexa IIOK
7 . ’ ’ 20 1 https://m.edso00.ru/7f419d0
3HAHUN g
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0
IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOMN
OBPA3OBATEJIBHOU ITPOI'PAMMBbI
7 KIIACC
Ko . .
DOBE ﬂel\z/ioro [IpoBepsieMble NpeaMETHBIC PE3yJbTaThl OCBOCHHMS OCHOBHOH 00pa3oBaTEIbHON IIPOrpaMMBbl
POBEP OCHOBHOTO 00111eT0 00pa30oBaHuUs
pe3ynbrara
1 Yucna v BBIYMCICHUS
11 BrIMOHATh, coyeTas YCTHbIE W TIHMCbMEHHBIE TIPUEMBI, apuPMETHYCCKUE JCUCTBUSA C
' paluMOHAJIIBHBIMUA YUCIIAMU
12 HaxonuTh 3HAaYCHHS YHMCIIOBBIX BBIPAKCHUH, MPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
' BBIYMCJICHUS 3HAUEHUN JTPOOHBIX BhIpaXKEHUH, COolepKalliX OOBIKHOBEHHBIC U JECATUYHbBIC TPOOU
13 [TepexoauTh OT OHOM (OPMBI 3aMKUCH YHCEN K ApYyroi (Ipeodpa3oBeIBaTh ACCITHUHYIO APOOh B

OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO JIECATUYHYIO TPOOb)



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
https://m.edsoo.ru/7f419d08
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1.4 CpaBHUBATH U YIIOPSAOYMBATh PALMOHAJIBHBIE YUCIIA

1.5 OKpyrJsITh yncia

16 BbINOMHATE MOPUKHUIKY W OLUEHKY pe3yJbTaTa BBIUUCICHUN, OLEHKY 3HAYEHHH YHCIOBBIX
BbIpakKe€HUM. BBIMOIHATH NEMCTBUSA CO CTENEHIMU C HATYpaJIbHBIMU MTOKA3aTEIIMHU

1.7 [IpuMeHATh IPU3HAKHU JETUMOCTH, PA3JIOKECHUE HA MHOKUTEIIU HATYPATbHBIX YUCET

Pemrate  mpakTUKO-OPUEHTHUPOBAHHBIE  3a/1a4M, CBS3AaHHBIE C  OTHOUICHUEM  BEJIUYMH,

1.8 IPONOPUHUOHATIBHOCTBIO BEJIMYMH, MPOLUEHTAMH, WHTEPIPETUPOBATh PE3YyJbTaThl PEUICHUsS 3a1ady C
y4ETOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB

2 AnrebpandecKkre BhIpaKCHUS

21 Hcnonp3oBaTh anreOpanyeckyrd TEPMHUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSATH €€ B IpoIlecce
OCBOCHHMSI Y4EOHOTI0 MaTepuaia

2.2 Haxoauth 3HaueHNs1 OYKBEHHBIX BHIPAKEHUM MPU 3aJaHHBIX 3HAYEHHUIX MMEPEMEHHBIX

23 Breimonuate mpeoOpa3oBaHUS IIEJOT0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM MOJTO0HBIX
cJlaraeMbIX, paCKpbITHEM CKOOOK

24 BpINOMHATE YMHOXKEHHE OJHOWIEHA HA MHOTOYIECH M MHOTOYJIECHA HA MHOIOWIECH, IMPUMEHSTH
dbopMyIIbl KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH

25 OcCyIecTBIATh Pa3IOKEHUE MHOTOUYWICHOB HAa MHOXHUTEIH C TOMOIINBIO BBIHECEHUS 3a CKOOKHU
00I1ero MHOXKHTEJIS, TPYNITUPOBKYU ClIaraeMbIX, MpUMEHEHUs: HopMyIT COKpaIIEHHOTO YMHOXKECHHS

26 [IpumenaTs npeo6pa3OBaHI/£ﬂ MHOTOWIEHOB ISl PEUICHMS Pa3IWYHbIX 3a7ad U3 MATEMaTHKH,
CMEKHBIX MPEIMETOB, U3 PEATbHON TPAKTHKU

27 HCH?HBSOB&TB CBOWCTBA CTEMEHEW ¢ HaTypadbHBIMU I[OKAa3aTeNIsIMU sl TIpeoOpa3oBaHUs
BBIpaKEHUN

3 YpaBHEHUS 1 HEPABEHCTBA

31 Pewrate nuHEHbIE YpaBHEHHUS C OJJHOM MEPEMEHHOM, ITPUMEHSISI ITPAaBUIIa MEPEX0Aa OT UCXOTHOTO

ypaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepsiTh, SIBISETCS JIM YMUCIO0 KOPHEM YpaBHEHUS
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3.2 [TpumensTh rpadudecKkrue METOIBI PH PEIICHUH JTUHEHHBIX YPaBHEHUH U UX CHCTEM

33 [TonOupaTe TpuUMeEpHl Map YHCEN, SBISAIOMIUXCS PEIICHUEeM JIMHEHHOTrO YpaBHEHHUS C ABYMS
IepEMCHHBIMH

3.4 CtpouTh B KOOPJAWHATHOM TUIOCKOCTU TpaduK JTUHEHHOTO ypaBHEHHUS C JIBYMS IEPEMEHHBIMU;
NOJIBE3YSCh TpaduKOM, IPUBOAUTH MPUMEPHI PEIICHUS YPABHCHHSI

3.5 PemmaTh cucTemsbl IByX JIMHEWHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMHU, B TOM YHCIIE TpadhudecKu

36 CocTaBisaTh M peuiaTh JJMHEHMHOE ypaBHEHUE WU CUCTEMY HHHefIHBIXVypaBHCHHﬁ 0 YCJIOBHIO
3a/1auu, HTEPIIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1a9 MOJIYYCHHBIN pE3yIbTaT

4 Koopaunate! u rpaduku. OyHKIIMN

41 N3o0paxkaTb Ha KOOpPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAWHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIE MPOMEKYTKH Ha alTeOpandeCcKOM S3bIKE

4.2 OTtMedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpAMHATAM

4.3 Ctpouts rpaduku nuHedHBIX QyHKIMH. CTpouTh rpad@uk GyHKIMH Y = [X|

44 OnuceiBaTh ¢ TOMOIIBI0 (YHKIWA W3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIWYMHAMHU: CKOPOCTD,
BpEMSI, PACCTOSIHUE, 1IEHY, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIUTEIHLHOCTD, BpEMsi, 00bEM pabOThHI

4.5 HaxonuTe 3HaueHre QyHKIMY 110 3HAYCHUIO €€ apryMeHTa

46 [TonnmaTe Tpaduueckuii crmoco0d TMpeACTaBICHHWS MW aHanmu3a WH(OpMaIuu, W3BIEKaTh U
UHTEPIPETUPOBATh HHGOPMALIMIO U3 TPAPUKOB PeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEN

8 KITACC
Kon . .
HPOBEPIEMOro [IpoBepsiemble TIpPEAMETHBIC PE3YIbTaThl OCBOCHHS OCHOBHOW OOpa30BATEIBHOW MPOTPaMMBI
pesybTaTa OCHOBHOTO 00111eTO 00pa3oBaHuUs
1 Uucna v BIUKUCIEHUSA
11 Hcrnonb30BaTh HavaabHbIE MIPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN JIJIsi CPAaBHEHMUS,

OKPYIJICHHsSI M BBIYMCICHUH, 1300pa)xaTh AEUCTBUTENbHbBIE YHC/IA TOUKAMU HA KOOPAMHATHOU MPSMOK
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[IpumMeHATh MOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHS, HAXOJAUTh KBAJAPATHBIE KOPHH,

1.2 UCTOJIb3Ys MPU HEOOXOAUMOCTH KaJbKYJSTOpP, BBIIOIHATH MPE0Opa30BaHUs BBIPAKEHUH, COep KalIuX
KBaJIpaTHbIC KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonp30oBaTh 3amucu OONBIIMX M MaJbIX YUCEN C MOMOIIbIO JECATUYHBIX APoOed U CTerneHen
yucna 10
2 AnreOpandeckue BbIpaKEeHUs
21 [TpyMEeHATh MOHATHE CTENEHHU C LEJbIM IOKa3aTeNIeM, BBINOIHITh IPEoOpa30BaHusl BbIPAKEHUM,
COJZIEpIKAIMX CTEIEHH C LIEJIBIM [T0KA3aTeNIeM
29 BBINOAHATE TOXKIECTBEHHBIE MPEOOPAa30BaHUS pAallMOHANbHBIX BBIPAKEHUN Ha OCHOBE IpaBUII
JEICTBUIN HaJ MHOTOYJIEHAMU U aIreOpandecKUMu Apo0siMU
2.3 PackianpiBaTh KBaApaTHBIN TPEXUICH HA MHOXKUTEIN
24 [IpuMeHsITH Hpeo6pa3013aH1f;[ BBIPDQXEHUN U1 PELICHUs] DPA3JMYHBbIX 3a/1ad M3 MAaTEeMaTHKH,
CMEXKHBIX MPEIMETOB, U3 PEATIbHON IIPAKTUKU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pematp HHHGI)'IHBIC: KBaJpaTHbIC YPAaBHEHUS W PALlMOHAIBHBIC YPaBHEHMS, CBOISILMECS K HHUM,
CUCTEMBI JIBYX YPABHEHUU C JIBYMsI [IEPEMEHHBIMU
[IpoBOAUTE MPOCTEUIINE MCCIENOBAHUS YPABHEHUNW M CUCTEM YpPAaBHEHHW, B TOM YHCIE C
3.2 OpUMEHEHHEM TpaduuecKuX IMpeiCcTaBICHU (ycTaHaBIMBaTh, MMEET JU YpaBHEHHE WM CHUCTEMa
ypaBHEHUI peleHusl, €CIM UMEET, TO CKOJIBKO, U IpoYee)
[TepexoauTs OT ciaoBeCHOW (POPMYIHMPOBKH 3adaud K €€ anreOpandeckod MOJENTH C MOMOIIBIO
3.3 COCTAaBJICHHsI YPABHEHMS WIM CUCTEMBl YPABHEHMI, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a1a4M MOJYYEHHBIN pe3yJIbTaT
[IpumMeHATE CBOMCTBAa YHMCIIOBBIX HEPABEHCTB JUISI CPAaBHEHMS, OLIGHKH, pEIIATh JIMHEHHBIE
3.4 HEPaBEHCTBA C OJAHOW MEPEMEHHOW W MX CUCTEMBI, /1aBaTh I'pa)UueCcKyr0 WIIIOCTPALMI0O MHOYXECTBA
pEeLIeHN HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIUH
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I[Tonumath, ¥ HCIOJL30BAThH (I)YHKLII/IOHaJ'IBHBIC IIOHATHUA K A3BIK (TepMI/IHBI, CHUMBOJJIHNYCCKUC

4.1 0003HauYeHUs1), OMNpEAENATh 3HaueHHe (PYHKIIMM IO 3HAYCHUIO apryMEHTa, OIpPEAeNsITh CBOWCTBA
byHKIIMU 10 €€ rpaduKy
4.9 Crpouth rpaduku 37eMeHTapHbIX GyHKOUN BUna:y = k/x, y =x*, Yy = X3, Y = [x|, onuckeIBaTh
CBOMCTBA YMCJIOBOM (DYHKLHUHU 10 €€ rpaduKy
9 KJIIACC
Kon . .
DOBEDIEMOLO [TpoBepsiembie TpeAMETHBIE PE3yJIbTAaThl OCBOCHHSI OCHOBHOW O0Opa30BATEIBHOW MPOTPAMMBI
POBEp OCHOBHOT'0 00111eT0 00pa30BaHUs
pe3ynbTaTa
1 Uwrcna 1 BEIYUCTICHUS
1.1 CpaBHUBATH U YNOPSJOUYNBATH PAllUOHAIIbHBIEC U UPPAIlMOHATIBHBIE YK CIIa
19 BeImonHITh  aprpMeTHYECKUE JEHCTBHS C pPAIMOHAIBLHBIMU YHCJIAMH, COUYeTas YCTHBIC U
' MMMCHMEHHBIE TIPUEMBI, BBITIONHATH BRIYUCIICHUS C HPPAITMOHATBHBIMA YUCIIAMH
13 Haxonute 3HaueHus cTemeHedl ¢ IeNbIMU TOKa3aTeasiMA M KOpPHEH, BBIYUCIATH 3HAYCHHS
' YHCJIOBBIX BBIPAKEHUIN
14 OKpyrisiTh NEHCTBUTEIBHBIE YUCIA, BBIMNOJHATH MPUKHUAKY PE3yJbTaTa BBIYUCICHUMN, OIICHKY
' YHCIJIOBBIX BBIPAXKCHUI
2 YpaBHEHUS U HEPABEHCTBA
21 Pemate nuHeiHble W KBaJpaTHbIE YpaBHEHMsI, YPABHEHUS, CBOASIIMECS K HUM, IMPOCTEUIINE
TpOOHO-paIMOHAIBHBIC YPABHEHHSI
29 PemaTte cucteMbl IBYX JIMHEMHBIX YpPaBHEHUM C JBYMSI MEPEMEHHBIMHU M CHCTEMBI JIBYX
' ypaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SBISICTCS JIMHCHHBIM
23 Pemate TekcTOBBIE 3a/1auu aNreOpanyecKUM CIIOCOOOM C MOMOIIBIO COCTABICHUS YPaBHEHHUS

WJIM CUCTEMBI JBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU
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[IpoBoauTe mpoCTENIINE WCCIENOBaHUS YPAaBHEHUM W CUCTEM YPAaBHEHUN, B TOM 4YHUCIE C

2.4 IpUMEHEHUEM IpaduyecKkux MpeicTaBlIeHUl (HampuMep, yCTaHaBIMBaTh, UMEET JIU YpaBHEHUE WU
CUCTEMa YpaBHEHUI pEIIeHUs], €CJIU UMEET, TO CKOJIBKO)

25 Pemafb J'II/IHGI?IJHBIC HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHNE HEPABCHCTB
Ha YUCJIOBOM MPSIMOM, 3alUChIBaTh PEIIEHUE C IOMOIIbIO CUMBOJIOB

PemaTte cucteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOLIME KBAaJAPaTHOE

2.6 HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPABEHCTB HAa YHUCJIOBOM MpPsIMOM, 3alUCHIBAaTh
pEIIeHHE C MOMOIIbI0 CUMBOJIOB

2.7 Hcrnonp30BaTh HEPABEHCTBA IIPU PEIICHUHN PA3JIMYHbIX 33]a4

3 OyHKIIUU

PacniosnaBaTh (DyHKUMH H3Y4eHHBIX BUAOB. [loKa3bIBaTh CXeMAaTHYECKH pPAaCHOIOXKEHHE Ha

3.1 KOOPJIMHATHOM TuTOCKOCTH TpadukoB ¢yHkuui Buma: Y=kX, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBUCUMOCTH OT 3Ha4Y€HUI KO3 ((PHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA

3 IToka3pIBaTh CXEMaTUYECKH PACIIONIOKEHNE HA KOOPAMHATHOM IUIOCKOCTH IpaUKOB (PYHKIIUI
Buaa Y = VX, Y = || ¥ ONIUCHIBaTh CBOMCTBA (yHKIIHIA

33 Crpouth W uU300pakaTh cXeMaTUYeCKH TrpaduKu KBAJAPATUYHBIX (DYHKIHMI, OMUCHIBATH
CBOMCTBA KBaJAPAaTUYHBIX (DYHKLIMA 10 UX rpapukam

34 PacnioznaBaTh KBaJpaTU4Hyl0 (YHKUIUIO 1O ¢GopMmyiie, MPUBOAUTH MPUMEPHl KBAIPATUYHBIX
GyHKUMN U3 peanbHOM KU3HU, PU3UKHU, T€OMETPUU

4 ApubmMernueckasi ¥ reoMeTpUUIecKasi IpOrpeccuu

41 PacniosHaBaTh apu(METHUECKYI0O M TE€OMETPUUYECKYIO IPOrPECCMU IpU pa3HbIX CHOco0ax
3a/1aHUs

42 BBIHOJIHH}“B BBIMMCICHMA C HCIIONB30BAHUEM dopMys N-ro uieHa apuUPMETHUECKOH WU
reOMETPUYECKON MPOrpeccrid, CyMMBbI MEPBBIX N YWICHOB

4.3 N300paxaTh 4ieHbl OCIE0BATEIbHOCTH TOUKAMH HAa KOOPAMHATHOM MJIOCKOCTH
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4.4 Pematp 3amaun, cBsI3aHHBIE C YUCJIOBBIMU IIOCJIEIOBATEIBHOCTSIMU, B TOM YHUCJE 3aJla4d U3
peanbHOM KU3HU (C UCIIOJIb30BAHUEM KAJIBKYISITOPA, HU(GPOBBIX TEXHOIOTHI)
HNPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA
7 KITACC

Kon [IpoBepsieMblid 3JIEMEHT COJECPIKAHUS

1 Hucna v BEIYUCIEHUSA

11 JpoObu OOBIKHOBEHHBIE U JIECATHYHBIE, NEPEeXo] OT OAHOW (opMbl 3amucu Apodeill K Apyrou.
[ToHsiTHE pallMOHATIBHOIO YHCIIA, 3alIUCh, CPABHEHUE, YIIOPSIOYMBAHUE PALIMOHAJIBHBIX YUCEI

12 ApudmMernyeckre IEUCTBUS C pallMOHAIbHBIMU YKcliaMU. Pelienue 3aja4 U3 peaibHOM MPaKTUKU
Ha YacTH, Ha Ipoou

13 CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIEM: OIpeJeNeHne, MpeoOpa3oBaHUe BBHIPAKEHUN HA OCHOBE
OIPEAEIICHHS], 3aITUCh OOJIBIINX YUCENT

14 [IponeHTsl, 3anuch NPOLIEHTOB B Buje poOu U ApoOU B BUJE MPOLIEHTOB. TpHU OCHOBHBIE 33]]a4K Ha
MIPOLIEHTHI, pEIIEHUE 3a]]a4 U3 PEaIbHON MPAKTUKU

1.5 IIpuMeHeHne NPU3HAKOB JIETMMOCTH, Pa3JIOKEHHE Ha MHOXKUTENIN HATYPAJIBbHBIX YUCEI

1.6 PeanpHble 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi U oOpaTHasi IpOMOPLIMOHATILHOCTH

2 AnreOpanvecKkue BhIpaKEeHUS

21 [lepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHHUS C IIepeMEHHOW. JlomycTUMble 3HA4YECHUSA
IIEPEMEHHBIX

2.2 [IpencraBieHnue 3aBUCUMOCTH MEX1Yy BeTMYMHaMU B BUJIe (hopMyJibl. Beruncnenus mo ¢popmynam

2.3 [IpeoOpa3oBaHre OYKBEHHBIX BHIPAKEHUH, TOXK/IECTBEHHO PaBHbIE BBIPAYKEHUS

2.4 CBOIICTBa CTENEHU C HATYPAIBbHBIM I10KA3ATEIEM

25 OpnHounensl M MHorowieHol. CreneHb MHorowieHa. ClioKeHHE, BBIYMTAHHE, YMHOXEHUE
MHOT'OUYJIEHOB
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26 @opMyIbl COKpaIEHHOTO YMHOKEHHUA: KBaJpaT CyMMbI U KBajapatr pasHoctu. dopmyna pasHocTH
KBaJpaToB. Pa3iioxkeHne MHOIOYJIEHOB HA MHOKUTENIH

3 YpaBHeHUs

31 YpavBHeHHe, KOpEeHb ypaBHEHHs, TMpaBuWia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHIBLHOCTD
ypaBHEHUH

3.2 UHHHeﬁHoe YPaBHCHHC C OIHOW TEPEMEHHOM, YUCIIO KOPHEW JMHEWHOTrO YpPAaBHEHUS, PEIICHUE
JUHENHBIX YPaBHEHUM

3.3 CocTaBneHue ypaBHEHHI 110 yCIOBHIO 3a7a4l. PellleHrne TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO YpaBHEHUN

3.4 JluneitHoe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro rpaduk

35 Cucrema [BYX JMHEWHBIX YPaBHEHMM C JBYMs II€pEMEHHBIMHU. PeleHne cucTteM ypaBHEHUU
crocoOoM noacTaHoBKU. [IpuMepsl penieHust TEeKCTOBBIX 3aJ1ay C TTIOMOIIBI0 CUCTEM YpaBHEHUH

4 Koopnunate! u rpaduku. yHKIuu

4.1 Koopannara Touku Ha npsaMon

4.2 UucioBble NpOMEXYTKU. PaccTosiHE MEXy IBYMsI TOUKaMH KOOPJAMHATHOU MPSIMOi

43 [IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opAuHATa TOYKH Ha KOOPJAMHATHON
MJIOCKOCTH

4.4 [Tpumeps! rpadukoB, 3a1aHHbIX hopMynaMu. YTeHne rpa@koB peanbHbIX 3aBUCUMOCTEH

4.5 [Tonsarue ¢pynxuuu. I'padux pyukiuu. CBoiicTBa PyHKIINIMA

4.6 Jluneiinas ¢ynkuus, e€ rpaduk. ['padux pynkmn y = [x|

4.7 I'paduyeckoe pernienre TUHEHHBIX YPAaBHEHUM W CHCTEM JIMHEHHBIX YpaBHEHUN

8 KJIIACC
Kon [IpoBepsieMblii 3IEMEHT COJIEPKAHUS

1

Yucia ¥ BBIYUMCICHUS
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11 KBagpartsbiii kopenb u3 yucna. [lonarue 006 uppaumoHanbHOM yucie. JlecaTUUHbIe MPUOIMKEHUS
UPPALMOHATBHBIX YHCEI

19 CpoticTBa apu(MeTHIECKUX KBAJIPATHBIX KOPHEH W UX MPUMEHEHHE K TIPEOOPa30BAaHUIO YHCIIOBBIX
BBIPAKCHUU U BBIYUCIIEHUSIM. [[eHCTBUTENBHBIC YUCTIA

1.3 Crenens ¢ 1enpIM okKaszaTeneM U e€ ceorictBa. CtanaapTHas 3aIMCh YUCa

2 AnreOpandecKkue BhIpaKEHUS

2.1 KBagpartHbiii TpéxuiieH, pa3ioKeHrue KBaApaTHOTO TPEXWIEHA Ha MHOXKUTEIH

2.2 AnrebOpandeckas 1poos. OCHOBHOE CBOWMCTBO alre0pandecKkoi 1poou

2.3 CnoxeHue, BBIMUTaHUE, YMHOXKEHHUE, JIeJICHHUE alreOpandecKux Apooei

2.4 PanonanibHbIe BBIPAKEHUS U UX MpeoOpa3oBaHUe

3 VYpaBHEHUsI 1 HEPABEHCTBA

3.1 KBagparHoe ypaBHeHue, (popmysa KOpHEH KBaJipaTHOro ypaBHeHus. Teopema Buera

3.2 Pemenue ypaBHeHH, CBOJSIIUXCS K TUHEHHBIM U KBAJIPATHBIM

3.3 [IpocTeitmue ApoOHO-palMOHATbHBIE YPAaBHEHUS

34 ['paduueckas unTepnperaius ypaBHEHUN C IBYMs NIEPEMEHHBIMU U CUCTEM JIMHEHHBIX ypaBHEHHM
C IBYMs IepeMeHHBIMU. [IpuMephI peneHns CHCTeM HEeJTUHEHHBIX YpaBHEHUH C TBYMs ITEPEMEHHBIMU

3.5 Pemenue TeKCTOBBIX 3a/1a4 alredOpandeckum crocoooM

3.6 YucoBble HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepaBeHcTBO ¢ OHOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIunelinple HEpABEHCTBA C OAHOUN MEPEMEHHOU

3.10 CucteMbl JIMHEHHBIX HEPABEHCTB C OJTHON NEpEeMEHHOU

4 OyHKIU

4.1 [Tonsarue dbynkiuu. O6acTh ONMpeaeneHuss 1 MHOKECTBO 3HaueHUN (GyHKIHH. CriocoObl 3a1aHus




-27-

byHKIMi

4.2 I'padux bynkuuu. Yrenne cBOMCTB PYHKITUU 10 €€ rpaduKy

4.3 [Ipumepsl rpad@uKoB QYHKIMMA, OTPAKAIOIIUX PEAIbHBIE TPOLIECCHI

4.4 @DyHKINH, OUCHIBAIOLINE NPSIMYIO U 00paTHYIO MPONOPLHOHAIbHBIE 3aBUCUMOCTH, UX IpaUuKu

4.5 OyHKIMU Y =X?, Y = X’

4.6 Oyakumpn Y = [x, y = |x|

4.7 ['padpuueckoe penieHre ypaBHEHU U CUCTEM YPaBHEHUI

9 KIIACC

Kon IIpoBepsieMblii 2IIEMEHT COAEPIKAHMS

1 Uucna v BEIYUCIEHUS

1.1 ParoHanbHbIe Yncia, UppalioHaIbHbBIE YHCIa, KOHEUHbIE M OECKOHEUHbIE JIECATUUHBIE IpoOU
MHO0X€eCTBO NIEWCTBUTENbHBIX YHCEN, JEHCTBUTEIbHBIE YMCIAa KaK OECKOHEUYHBIE JECSTHUYHbIE

1.2 npobu. B3aMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JCUCTBUTENBHBIX YHCET U

KOOpAMHATHOM npssMoi. CpaBHEHHE NEHCTBUTEIbHBIX YUCE

1.3 ApudmMernueckue NeUCTBUSI C IEHCTBUTEILHBIMU YHCIIAMU
N3mepenusi, npubamKeHus, oleHKU. Pa3Mepbl 00BEKTOB OKPYKAIOLIEro MUPA, JUIUTENbHOCTh

1.4 IPOLIECCOB B OKpyXkatoueM mupe. [IpubnmxkéHHoe 3HaueHHE BEMYUHBI, TOYHOCTb MPUOIMIKEHHUS.

Oxpyraenue uncen. [Ipuknaka 1 oLieHKa pe3yJIbTaTOB BIYUCICHUM

2 YpaBHEHUS U HEPABEHCTBA

2.1 YpaBHEHUS C OIHOW EPEMEHHOMN

2.2 JIuneitnoe ypaBHeHue. Penienne ypaBHeHUH, CBOAAILIMXCS K JIMHEUHBIM

2.3 KBanparnoe ypaBHeHue. Penienue ypaBHEHHUM, CBOASAIINXCS K KBaAPATHBIM

2.4 buksagpatHoe ypaBHeHue. [Ipumepbl pellleHuss ypaBHEHUH TPETbEd M YETBEPTOU CTEIEHEU
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Pa3JIOKCHUECM Ha MHOKUTCIIN

2.5 Pemenue npoObHO-panMoHaNbHBIX YpaBHEHUN

2.6 CucremMbl ypaBHEHHI

2.7 VYpaBHeHuUe ¢ AByMsI IEPEMEHHBIMU U €ro rpaduk

2.8 Pemenune cuctem AByX THHEHHBIX YPAaBHEHHH C TBYMS ITePEMEHHBIMHU

2.9 Pemenue cucrem IByX ypaBHEHHH, OHO U3 KOTOPBIX JJUHENHOE, & IPYroe — BTOPOU CTEIIEHU

2.10 ['pacduueckas uHTEpIIpETALIUSl CUCTEMBI YPABHEHUM C JBYMS IEPEMEHHBIMU

2.11 Perenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CrocoooM

2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pelienrie IMHENTHBIX HEPABEHCTB C OJHOM NEPEMEHHON

2.14 Pelienne cucteM JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM

2.15 KBajspaTHbie HEpaBeHCTBa

2.16 I'paduueckas MHTEpIpETAINs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS NIEPEMEHHBIMH

3 OyHKIUU

31 KBagparuunas ¢pynkuus, e€ rpaduk u cBoiictBa. [lapabona, koopaAMHATH BEPIIMHBI TapadOIIbI,
0Ch CUMMETPHH NapaboJIb

3.2 I'paduxu pyukiuit y=kx, y=kx+b u ux cBoiictBa

3.3 I'paduxu pynkuuii y=K/X, y = X’ 1 ux cBoicTBa

3.4 I'paduku dhyHKIMI , ¥ KX CBOMCTBA

4 UwrcoBbIe MOCIEA0BATEIBHOCTH

41 Ompenenenne W CHocOOBI  3aJaHUSl  YHCIOBBIX  IOCJIENOBATENBLHOCTEH.  3amaHue
MIOCJIEIOBATEIBHOCTU PEKYPPEHTHOM hopMynoi U hopmMysioil N-ro wieHa

4.2 Apubmernyeckas nporpeccus. PopMynbl N-ro djieHa apuPMETHUECKOW MPOrPECCHH, CyMMBbI

IEPBLIX N YJICHOB
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43 I'eomerpuueckass nporpeccus. @opmyisibl N-TO YiI€HA TEOMETPUUECKOW MPOrPECCHUH, CYMMBI
IIEPBBIX N YJIECHOB

4.4 N300paxkeHne 4ieHOB apu(PMETHUYECKOM U TeOMETpPUYECKOW MpOrpeccuid TOYKaMHM Ha
KOOPJIMHATHOM TUIOCKOCTH. JIMNHEWHBIN U SKCITOHECHIIUAIBHBIN POCT

4.5 CnoxHbI€ TPOLIEHTHI

INIPOBEPJAEMBIE HA OI'S IIO MATEMATHUKE TPEBOBAHMA K PE3YJbTATAM OCBOEHHUA
OCHOBHOMU OBPA30OBATEJBHOU ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30BAHUA

HpOBepI:;)ﬁoro HpOBepﬂei\ﬁ,Ie TpeOOBaHMsSI K  MPEAMETHBIM  pe3ynbTaTaM  OCBOSHUS  OCHOBHOU
o0OpasoBaTenbHOMN IIporpaMMbl OCHOBHOT'O 0011Iero oopa3oBanus Ha ocHoBe PI'OC
TpeOoBaHUs
YMeHue orneprupoBaTh MOHATUSIMHU: MHOXKECTBO, TIOJIMHOXKECTBO, OIIepaIliy HaJl MHOKECTBAMH,
1 yYMEHUE ONEePUPOBATH MOHATUSIMHU: Tpad, CBI3HBIN rpad, IepeBO, IUKI, IPUMEHITh UX MPU PEIICHUN
3a/1a9; yMEHHE HCIIONb30BaTh rpaduuecKkoe MpeICcTaBICHUE MHOXKECTB JUIS OIMCAHHMS PpPealbHBIX
MIPOIIECCOB U SBJICHUM, IPH PEIICHUY 3a7a4 U3 APYTUX YICOHBIX IPEIMETOB
YMeHue ornepupoBaTh MOHATHAMU: ONPEACIICHUE, aKCHOMa, TEOpeMa, JI0Ka3aTeIbCTBO; YMEHHUE
2 pacro3HaBaTh NCTHHHBIC H JIOXKHBIC BBICKA3bIBAHMS, IIPHBOIUTH IPUMEPHI U KOHTPIPHUMEPHI, CTPOUTD
BBICKA3bIBaHUS M OTPHUIIAHUS BBHICKA3bIBAHUH
YMeHue omnepupoBaTh NOHATHAMH: HATypaJlbHOE 4YHCIO, TPOCTO€ M COCTAaBHOE YHCIIO,
3 JCIIMMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKK JASIUMOCTH, IIEJI0€ YUCII0, MOAYJIb YHCIIa, OOBIKHOBCHHAS
IpoO0b U JiecaTUIHas Jpo0b, CTAaHAAPTHBIA BUJI YKCIIA, PAlIHOHATILHOE YHCII0, UPPAIIMOHAIBHOE YHCIIO,
apuPMETUICCKUI KBaJAPATHBIH KOPCHb; YMCHHE BBINMOJIHATH ICHCTBUS C YHCIIAMH, CPAaBHHBATh M
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YIOPSAI0YMBATh YUCIA, NPEACTABIATh YMCIA HAa KOOPJAWHATHOW MPSMOM, OKPYIIATH YKCIA; YMEHHE
JeNaTh NPUKHUJIKY U OLIEHKY PEe3yJbTaTa BbIUUCICHUN

YMeHue omnepupoBaTh TMOHATUAMH: CTENEHb C IIEJIBIM T0Ka3zareneM, apudMeTuuecKuil
KBaJIpaTHbI KOpPEHb, MHOTOWIEH, ajredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJbHOW CTENEeHH OOoJibllle E€IUHUIBI; YMEHHME BBINOJHATH pPacu€Thl 10  Qopmylam,
npeoOpa3oBaHusl LETIbIX, APOOHO-PALIMOHATBFHBIX BRIPAKEHUHN U BBIPAXKEHUN C KOPHSMH, Pa3I0KEHUE
MHOTOYJI€Ha Ha MHOXXMTEIH, B TOM YHUCJIE C HCIOJb30BaHHEM (POpPMYJ Pa3HOCTH KBaJIpaToB U
KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMHU: YUCIOBOE PAaBEHCTBO, YPABHEHHUE C OJHOW IIE€PEMEHHOMU,
YUCJIIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHOM; YMEHHME pellaTh JIMHEWHBbIE M KBaJApaTHbIE
ypaBHEHUS, APOOHO-pAIMOHAIbHBIC YpaBHEHUS C OJHOW IMEPEMEHHOW, CHUCTEMBI JBYX JHUHEHHBIX
ypaBHEHUH, JIUHEHHBbIE HEPABEHCTBA M WX CHUCTEMbI, KBaJpaTHbIE M JAPOOHO-pAIlMOHAIILHBIE
HEpPABEHCTBA C OJHOW IMEPEMEHHOW, B TOM YHCIIE MPU PEIIEHWH 3aa4d U3 JIPYTUX MPEIMETOB U
MPAKTUYECKUX 33/1a4; YMEHHUE HCIIOIb30BaTh KOOPAUHATHYIO NMPSAMYK) U KOOPJAWHATHYIO IUIOCKOCTH
JUTSL N300paKeHUs PEIICHU N YpaBHEHHM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYyHKIHUS, Tpaduk GyHKIIUA, HYIA (DYHKIIUH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA, MPOMEXKYTKH BO3pacTaHUs, YObIBaHUS, HauOOJbIlIEe W HAaUMEHbIIEE 3HAYCHUS
GYHKIIMM;, YMEHUE OMEepUPOBATh MOHITHAMU: TpsMas MPOIOPIIMOHATBHOCTh, JIMHECWHAs (YHKITHS,
KBaJpaTuyHas (pyHKIUs, oOpaTHas MPOMOPIMOHAIBHOCTD, Mapadoia, runepOosia; yMeHHEe CTPOUTH
rpaduku GYyHKIMH, UCIIOIB30BaTh rpadyKu sl ONpeIeIeHUs] CBOMCTB MIPOILIECCOB U 3aBUCUMOCTEH,
JUTSL peIieHus 3a7a4 M3 JPYyruX YydeOHBIX MPEIMETOB W PEaTbHOW JKM3HU; YMEHHE BBIpAXaTh
dbopMyIamMu 3aBUCUMOCTH MEK/y BEIMYMHAMU

YMeHue onepupoBaTh MOHATUSAMHU: MOCIEAOBATENBHOCTD, apU(pMETHUECKas U T€OMETPUYECKasl
NPOrpeccCUy; YMEHHUE HCIIOJIb30BATh CBOWCTBA IMOCIENOBATEIbHOCTEN, (HOPMYNBI CyMMBbl U OOLIEro
YJIeHa MPU PELIEHUH 3aJ1ay, B TOM YHUCIIE 33/1a4 U3 IPYTuX Y4eOHbIX MPEIMETOB U PEaIbHOM KU3HU

YMeHue pemath 3a1aud pa3HbIX THUIOB (B TOM YHUCJIE HA MPOLEHTHI, 10U U YaCTH, JBUKEHHUE,
paboTy, IIEHy TOBAapOB M CTOUMOCTb MOKYNOK W YCIyTr, HAJIOTH, 3aJladyd W3 00JIaCTU YTNpaBICHUs
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JUYHBIMU U CEMEUHbIMHU (DMHAHCAMU); YMEHUE COCTABIATH BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI 110 YCIOBHUIO 33Ja4M, UCCIIEAOBATh MOJYyUYEHHOE PEUICHNE U OIICHUBAThH MPaBIOMOJ00HOCTh
MOJTYYEHHBIX PE3YJIbTATOB

YMeHue omepupoBaTh MOHATHUSAMU: (PUTYpa, TOYKA, OTPE3OK, MpsMas, JIyd, JOMaHas, YTod,
MHOTOYTOJIBHUK,  TPEYroJbHUK,  pPaBHOOCIPCHHBIH W  DPAaBHOCTOPOHHHWHA  TPEYrOJbHUKH,
MPSIMOYTOJIBHBIN TPEYTOJIBHHUK, MEIUaHa, OUCCEKTPHCa W BHICOTA TPEYTOJbHUKA, YETHIPEXYTONBHUK,
napajienorpaMmm, pomo, MPSMOYTOJbHUK, KBajpaT, Tpamelus; OKPY>KHOCTh, KPYr, KacaTelbHas;
3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (UTrypamMu; yMeHWE peliarh 3ajJadyd, B TOM 4YHUCIIE U3
MOBCEAHEBHON JKM3HU, HAa HAXOXJECHWE TEOMETPUYECKUX BEIUYMH C MPUMEHEHUEM HW3YYEHHBIX
CBOMCTB ¢Guryp u (paxToB

10

11

YMeHne onepupoBaTh MOHATHSAMHU: PABEHCTBO (UTYp, PaBEHCTBO TPEYTrOJIbHHUKOB;
MapajuIeIbHOCTh W NEPIECHAUKYISAPHOCTh IMPSAMBIX, YIOJI MEXAY MNOPSIMBIMU, IEPHEHAUKYIID,
HaKJIOHHAs!, MPOEKLHs, og00ue puryp, nogoOHbIE TPEYrOIbHUKH, CHMMETPUSI OTHOCUTEIBHO TOYKHU
U TPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO, CUMMETPUIO U TonoOue (uryp, mapaiienbHOCTh U
NEPIEHAUKYJISIPHOCTD MPAMBIX B OKPYXKAIOIIEM MUPE

YMeHure onepupoBaTh MOHATUSAMU: JIJIMHA, PACCTOSIHUE, YroJl (BEIUYHMHA YIJIa, CHHYC U KOCUHYC
yrila TPEYroJIbHUKA), TUIONIA/Ib; YMEHUE OIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHUE NPUMEHATh POPMYJIbl IEPUMETPA U TUIOLIAJAX MHOTOYT OJIbHUKOB, IJIMHBI OKPY>KHOCTH
U TUIOMAM Kpyra, o0bema MpsIMOYTOJBHOTO TMapajuiefienumneaa; yMEHHUE TPUMEHSTh MPU3HAKU
pPaBEHCTBA TpPEYrOJbHUKOB, TEOpPEMY O CyMME VYIJIOB TpeyroibHHuKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKHE COOTHOWIEHUS JUIsl BBIYMCIIEHUS JUIMH, PACCTOSIHUM, TUIOIIAEn

12

YMeHue u3z00pakaTh IJIOCKHE (UTYpPhl U UX KOMOWHAIIUM, TMPOCTPAHCTBEHHBIE (QUTYPHI OT
PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M JJEKTPOHHBIX CPEACTB MO TEKCTOBOMY WU
CUMBOJIBHOMY OIMCAHUIO

13

YMmeHue OIICPpUPOBATH NMOHATHAMU: IIPAMOYI'OJIbHAA CHCTECMA KOOPpJAMHAT, KOOPAWMHATBI TOYKH,
BCKTOpP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOPA Ha YHCJIO, CKAIAPHOC IIPOHU3BCIACHHC BCKTOPOB,
YMCHHUC UCIIOJIb30BATb BCKTOPBLI U KOOPAWHATLI IJIA IIPCACTABICHHUA NAHHBIX W PCUHICHUSA 3aad44, B TOM
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YUCJIE U3 IPYTrUuX y4eOHBIX MIPEAMETOB U PEATbHOMN )KU3HU

14

YMeHue onepupoBaTh MOHATUAMH: CTOJIOMKOBBIE M KPYTrOBbIE AHArpaMMbl, TaOJHUIIbI, CpeIHES
apumeTnyeckoe, MeauaHa, HauOoJblliee W HaWMEHbIlEe 3HAYEHHUs, pa3Max YHUCIOBOro Habopa;
YMEHUE W3BIEKAaTh, WHTEPIPETUPOBATh M MPeoOpa3oBhIBaTh WH(OOpPMAIUIO, TPEICTABICHHYIO B
TabNMIaX ¥ Ha JUarpaMMax, OTPaKalolllyl0 CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHUI; YMEHHUE PACIIO3HABATh N3MEHUYHBBIC BEJIMYMHBI B OKPYKAIOIIEM MHUPE

15

YMeHue omepupoBaTh TMOHATUSAMH: CIYYalHBIA  OMBIT  (CIyYalHBIA  DKCIIEPUMEHT),
AJIEMEHTApHOE COOBITHE (DPJIEMEHTAPHBIM HCXOM) CIIy4ailHOrO OIbITa, CIyd4ailHOE COOBITHE,
BEPOSATHOCTb COOBITHS; YMEHHE HAXOIUTh BEPOSTHOCTH CIy4yallHBIX COOBITMH B ONBITaX C
PaBHOBO3MOXHBIMH ~ DJIEMEHTApPHBIMU  COOBITHSIMH;  YMEHHME  pellaTh  3aJadyd  METOAOM
OpPTraHHW30BaHHOrO TMepedopa W C UCHOJIb30BAaHUEM TMpaBWiIa YMHOXKEHHS; YMEHHE OIICHUBATh
BEPOSATHOCTU pEAIbHBIX COOBITUI U SBJICHMH, MOHUMATh pOJb MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUM B OKPY’KAIOIIEM MUPE U B KU3HU; 3HAKOMCTBO C MOHSITHEM HE3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCEI U €r0 POJIbIO B MACCOBBIX SIBJICHHSIX

16

YMeHue BbpIOMpATh MOAXOMSIINN HM3YYEHHBIM METOJ JUIsl PELICHMs] 3aJadyd, MPUBOJIUTH
MPUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE W KU3HHU, PACIO3HABATH IIPOSIBIICHUE
3aKOHOB MaTEMATUKHU B UCKYCCTBE, OIMCHIBATH OT/ACIIbHBIC BBIAAIOIINECS PE3YJIbTATHI, IIOJIyYCHHBIC B
XOJIE Pa3BUTHUS MATEMATHUKM KaK HAyKH, MPUBOJAUTH MPUMEPbl MATEMATUYECKUX OTKPBITUH U HUX
ABTOPOB B OT€YECTBEHHOW U BCEMUPHOM UCTOPUH

INHEPEYEHD 9JIEMEHTOB COJAEPXAHMNS, IIPOBEPAEMBbBIX HA OI'D 11O MATEMATHUKE

Kon

[TIpoBepsieMblii JIEMEHT COJEPKAHUS

1

Yucia ¥ BBIYMCIIEHUS

1.1

Harypanbneie u nensle yncia. [Ipu3zHaku AETMMOCTH LENBIX YUCEI

1.2

OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH, IPOIEHTHI, 0ECKOHEUHBIC MTEPUOINUECKHE IPOOH

1.3

PaHI/IOHaJIBHBIG quciia. ApI/I(bMeTI/I‘{eCKI/IC orncpanuu ¢ paliuOHAJIbHBIMHA YU CJIIaMHA
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1.4 JleiicTBuTENbHBIC YUCTA. ApU(PMETHUECKHUE OlIEpalliy C IEUCTBUTEIbHBIMUA YUCIAMU

15 HpH6im>1<éHHbIe BBIYKCIICHUS, TpaBWiIa OKPYTJEHUs, MPUKUIKA M OIEHKa pe3yybTara
BBIYHCIICHUN

2 AnreOpandecKkue BIpaKEHUS

2.1 bykBeHHbIEe BbIpakeHUs (BbIPAXKEHUS C IEPEMEHHBIMM )

2.2 CrteneHb ¢ 11eIbIM MoKazaTeneM. CTeneHb ¢ pallMoHaIbLHBIM MoKa3aTesieM. CBOWCTBA CTENEHU

2.3 MHorouJieHbl

2.4 Anredpandeckas 1poOb

25 ApH(blvaeTqucm/Iﬁ KOpEeHb HaTypaiabHOW cremneHu. [leficTBUS ¢ apuMETUYECKUMHU KOPHIMU
HATYypaJIbHOUM CTENEHU

3 VYpaBHeHUs U HEPABEHCTBA

3.1 [{enbie u ApoOHO-paliiOHANIbHBIE YpaBHEHUsI. CUCTEMBI U COBOKYITHOCTHU YPaBHEHUI

3.2 Llenbie u qpoOHO-parmoHaIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Pemenne TeKCTOBBIX 3a1a4

4 UucnoBble MOCIEA0BATENILHOCTH

4.1 ITocaenoBaTeIbHOCTH, CITOCOOBI 3aJIJaHUS ITOCIIEIOBATEIBHOCTEH

4.2 ApubmMernyeckas U reoMeTpudeckas nporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB

3) OyHKIIUU

Oynkiusi, crnocoObl 3ananus ¢yHkuuud. ['paduk ¢ynknuu. OOnacTe omnpeneiaeHus u

51 MHOKecTBO 3HaueHuil ¢yHkuuu. Hymm dynkuuu. [IpomexyTku 3HakomnoctosiHCcTBA. [IpomexyTku
MOHOTOHHOCTH (GyHKIHA. MaKCUMyMbl M MUHUMYMBI GyHKIUA. Haumbomnpiniee W HauMEHbIee
3HauYeHHE (DYHKIIMHU HA POMEXKYTKE

6 KoopaunaTel Ha npsIMOM M TNIOCKOCTH

6.1 KoopaunaTtnas npsimast
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6.2 JlekapToBbI KOOPJIMHATHI HA TUNIOCKOCTH
7 ['eomerpus

7.1 ['eomerpuueckue GUrypbl 1 KX CBOMCTBA
7.2 TpeyronbHUK

7.3 MHOroyronbHUKU

7.4 OKpyX HOCTb U KpYyT

7.5 N3mepeHne reoMeTpuyecKux BeTUYHH
7.6 BekTopbl Ha MIIOCKOCTH

8 BeposiTHOCTb M cTaTHCTHKA

8.1 OnucarenbHasi CTaTUCTHKA

8.2 BeposatHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 ['padbr

YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJBHOI'O ITPOLECCA

— Anrebpa, 7 xnacc/MakaperueB FO.H., Munmiok H.I'., HemkoB K.M. u apyrue; non pemaxiueii TenskoBCKOTo
C.A, AkmmonepHoe ob6miectBo «M3narenscTBo «IIpocBemieHue»

— Anrebpa, 8 kimacc/ Makapsrue FO.H., Munmatok H.I'., Hemkor K.W. u npyrue; mox pemakuueit TensskoBCKOTro
C.A., AxumonepHoe obmiectBo «M3narensctBo «lIpocBenienney

— Aunrebpa, 9 kiacc/ MakapsiueB FO.H., Munarok H.I'., HemxoB K.W. u apyrue; non penakinuenn TensskoBCKOro
C.A., AxkmonepHoe obmectBo «M3narensctBo «IIpocBemienre
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HUPPOBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
— bubmaunoteka IIOK https://m.edsoo.ru/7f415090



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