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HHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBiS€TCS OIHMM H3 OINOPHBIX KypCOB OCHOBHOIO 00mIIero o0pa3oBaHUs: OHa
obecrieynBaeT U3y4eHUE APYTruX TUCIHILIINH, KaK €CTECTBEHHO-HAYYHOT'0, TAaK M TYMaHUTAPHOTO IIUKJIOB,
e€ OCBOEHHME HEOOXOAMMO I NMPOJODKEHHs 0o0pa30BaHUS M B IOBCEIHEBHOW KU3HU. Pa3Buthe y
o0yyJaroImuxcs Hay4yHbIX NPEICTaBICHUI O MPOUCXOKICHNUU U CYIIIHOCTH anredpanyeckux adCTpakiuid,
croco0e OTpakKeHUs MaTeMaTHYECKOW HAyKOHM SIBICHUH M IMPOIECCOB B NMPHUPOJAE M OOILIECTBE, POJIU
MaTeMaTHYeCKOT0 MOJICIIMPOBAHMS B HAYYHOM TO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAayYHOT'O MHPOBO33PEHHUS U KauecTB MBILIUICHHS, HEOOXOJUMBIX s aJanTallud B COBPEMEHHOM
nudpoBom obmiecTBe. M3ydenue anreOpsl oOecrieunBaeT pa3BUTHE YMEHHS HaOI01aTh, CPaBHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBILIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO
00OCHOBBIBAaTh CBOM JCWCTBUS M BBIBOABI, (hOpMyIHpoBaTh yTBepkaeHus. OcBoeHHE Kypca anreOpsl
obecreyrBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS] O0YYalOLUXCsA: OHM MCIIOJB3YIOT AEAYKTUBHBIE U
MHAYKTHUBHBIE PAacCYXJIEHUs, 00001eHNEe U KOHKPETH3alLHI0, abcTparupoBanye u aHanoruto. O0yueHue
anre0pe mpernonaraeT 3HaYuTENIbHbI 00BEM CaMOCTOSATENLHON AEATEIBHOCTH 00YJaIOIIUXCs, TIOATOMY
CaMOCTOSITENIbHOE PEIICHUE 33/1a4 SABIISICTCS peai3aliell AeITeIbHOCTHOTO MPUHITUIA O0yUCHHS.

B crpykrype mporpamMmel yueOHOro kypca «AureOpa» [uis OCHOBHOTO 00IIero oOpa3oBaHUs
OCHOBHOE€ MECTO 3aHHMAIOT COJAEPIKATEIbHO-METONNYECKUE JIMHMKA: «Yucna u  BBIYMCICHUAY,
«AnreOpanueckue BBIpaXEHUS», «YpaBHEHUS M HepaBeHCTBa», «Dynkuum». Kaxnmas w3 3tux
COJIEPKAaTEIIbHO-METOANYECKUX JIMHUM DPAa3BUBAaeTCS Ha MPOTSHKEHUU TPEX JIET M3Y4YEHHs Kypca,
B3aUMOJICHCTBYSl ¢ JAPYrMMM €ro JMHUsAMU. B Xxozme wusydeHus ydeOHOro kypca oOyyarommMmcs
IIPUXOJUTCS JIOTUYECKH PACCYKIATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3u ¢ aTUM
B IIPOrpaMMy Y4eOHOTO Kypca «Anredpay» BKIIOUEHBI HEKOTOPHIE OCHOBHI JIOTUKH, MTPEICTABICHHBIE BO
BCEX OCHOBHBIX pazJiellax MaTeMaTHYeCKOro o00pa3oBaHUs M CIOCOOCTBYIOIIME  OBJIAQJCHUIO
00y4aroIMMHUCsT OCHOB YHUBEPCAJIBHOIO MaTeMaTH4yecKoro si3bika. CopepikaTelbHOW M CTPYKTYpHOU
0COOEHHOCTBIO YUeOHOr0 Kypca «Aredpa» sBseTCs €r0 HHTEIPUPOBAHHbIN XapakTep.

Copepxanuve nuHUM «Yucna ¥ BBIYMCIEHUS» CIYKUT OCHOBOHM ISl JajbHEHIIEr0 HU3y4YEHHs
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBIIIICHUS, (HOPMUPOBAHHIO
YMEHHUS I0JIb30BaThCs aJIrOPUTMAMU, & TaKXKe MPUOOPETEHUIO MPAKTUUYECKUX HaBBIKOB, HEOOXOIMMBbIX
Il TIOBCEIHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YMCIe HAa YpPOBHE OCHOBHOI'O 00ILero odpa3zoBaHus
CBS3aHO C PALMOHAIBHBIMH U UPPALMOHATIBHBIMU YHCIaMH, (OPMHPOBAHUEM IPEACTABICHUN O
NEHCTBUTENBHOM 4HMcJe. 3aBEpIICHHE OCBOCHMSI YMCIOBOW JIMHUM OTHECEHO K CpeAHEMYy oOlemy
00pa3oBaHMUIO.

Conepxanue ByX ainreOpanueckux JUHUHA — «AnreOpandeckue BBIpaXEHUsS» U «YPaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOydaloUMXCs MaTeMaTH4YecKoro ammapara,
HE00XO0IMMOr0 JJIsl pelIeHus 3a/1a4 MaTeMaTUKHU, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro ooOmiero o0Opa3oBaHus Yy4yeOHBIH MaTepuall TPYNIUPYETCS BOKPYT
palMoOHANBHBIX BbIpaXEeHUH. Aunredpa JIeMOHCTPUpPYET 3HadeHME MAaTeMaTHUKU Kak s3bIKa IS
IIOCTPOCHUSI MaTEMAaTUYECKUX MOJENIEH, ONUCAHUs MPOLIECCOB U SIBICHUN pealbHOro Mupa. B 3amaum
oOyueHus anredpe BXOIAT TaKXkKe AajbHelllee pa3BUTHE aITOPUTMUYECKOTO MBILIUIEHUS, HEOOX0IUMOT0,
B YaCTHOCTH, JUIsl OCBOCHHS Kypca MHPOPMATUKH, U OBJIaJICHE HaBBIKAMU JI€TYKTUBHBIX PACCYXICHUM.
IIpeoOpa3oBaHue CHMBOJIBHBIX (OpPM CHOCOOCTBYET pa3BUTHIO BOOOPa)KEHMsI, CHOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUECTBY.

Copepxanvie (QyHKIMOHATBHO-TPA(QUUECKON JIMHUU HAIIEJIEHO Ha IMOJIy4eHHE OOy4YaroUMMUCS
3HAHUN O (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTUYeCKOW MOJCNIH [IJIsi OMHCAHUS W WCCIIECIOBAaHMS
pa3HOOOpa3HBIX MPOIIECCOB U SIBIEHUH B mpupoae U oduiectBe. M3ydyeHne matepuasa criocoOCTBYeET
pPa3sBUTHIO y OOYyYarOIIMXCSl YMEHHUS HCIOJb30BaTh pa3JIMYHBIE BBIPA3UTENbHBIE CPEICTBA S3bIKA
MaTeMaTHUKd — CIIOBECHbIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaL B (QOpMHUpOBaHUE
MpeICTaBICHUH O pOJIM MAaTEMATUKH B Pa3BUTHH HUBUIN3ALUU U KYIbTYPHI.

CornacHo yueOHOMY IuUlaHy B 7-9 Kiaccax u3ydaeTcs y4eOHbIM Kypc «Aunre0pa», KOTOPBIH
BKJIIOYAET CJIEIYIOIME OCHOBHBIE pa3fiesibl cojaepkaHus: «HUuciaa u BbIYMCICHUA», «Aredpanyeckue
BBIPXKEHUS», «YPpaBHEHUS U HEPABEHCTBaY», «DyHKIUNY.



Ha u3ydenne yueOGHOTO Kypca «Anredpa» orBoautcs 306 gaco: B 7 kimacce — 102 vaca (3 yaca B
Hezeno), B 8 kiacce — 102 vaca (3 yaca B Hezenio), B 9 kinacce — 102 yaca (3 vaca B HEIETIO).

COJEP)KAHUE OBYYEHUA

8 KUIACC

Ymucna v BbIYMCTICHUS

KBagpatHsliii kopeHb U3 yncia. [lonarue 06 nppanuoHansHoM yucie. JlecaTuunble NpUOInKeHns
uppanvoHanbHbIX uucen. CBoiicTBa apudMeTHUECKUX KBaJpaTHBIX KOpHEH M HMX HIpPUMEHEHHE K
peoOpa30BaHUIO YHUCIOBBIX BBIPAKCHUN M BBIYMCICHUSAM. [{efiCTBUTEIbHBIC YHCIIA.

Crenens ¢ 1enbpIM I0Ka3zaresieM U e€ cBoiictea. CTaHgapTHas 3aluch YHUCa.

AsredOpanyeckue BbIpasKeHM sl

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpandeckasi 1poOb. OCHOBHOE CBOWCTBO anredpamdeckoil apodu. CrokeHue, BRIYUTAHHE,
YMHOXXEHUE, JieNIeHHe anredpanyeckux Apooeil. PanponanbHblie BeIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢opMmyrna KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHHH, CBOSIINXCS K IMHEWHBIM M KBaJpaTHBIM. [IpocTeiinmme 1poOHO-paiioHaIbHbIE yPaBHEHUSI.

I'paduueckas nHTEpHIpETAMS YPABHEHUH C IByMS TIEPEMEHHBIMU M CHCTEM JIMHEHHBIX YpaBHEHUH
C IByMs IIepeMeHHbIMU. [IpuMepsl pelieHns CucTeM HEMHENHBIX YPABHEHU € JBYMs IIEPEMEHHBIMU.

Perienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

UucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OAHON NepeMEeHHOU. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHelHbIE HEPAaBEHCTBA C OAHON nepeMeHHOW. CucTemMbl JIMHEHHBIX HEPABEHCTB C OJIHOM
MEPEMEHHOM.

DOyHKIUH

[Tonstre ¢pynkmuu. OOIACTh ONMPeNeICHIS U MHOKECTBO 3HaYeHUH QyHKIHH. CriocoObl 3a1aHus
GbyHKIHH.

I'paduk Gynkuuu. Yrenue cpoiictB pyHkuuu no e€ rpaduky. [Ipumeps rpadukoB QyHKIHIA,
OTPa’KAIOIIUX PealbHbIE IPOLECCHI.

@OyHKIMH, ONUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPLHUOHABHBIE 3aBUCUMOCTH, X TPaQUKH.
Oynxn Y = X2, ¥ = X3, y =X, y=|X|. Tpadudeckoe pemenne ypaBHEHHH i CHCTEM YpaBHEHHIA.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParmonanbHele yncia, UppalMoOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JeCATHYHBIE APOOH.
MHOXecTBO JNEHCTBUTENIBHBIX YUCEN, NEHCTBUTENbHBIE YMCIAa KaKk OECKOHEUHbIE JECATHYHBIE APOOH.
B3anMHO OJTHO3HAYHOE COOTBETCTBHE MEXIY MHOXECTBOM JIEUCTBUTENBHBIX YHCEI M KOOPAMHATHOU
MIPSAMOM.

CpaBHeHue IeHCTBUTENBHBIX YnCell, apuMeTHYECKHe JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.

[Tpubnm:xEHHOE 3HaYEHNE BEIUYMHBI, TOYHOCTh NpHOIKkeHus. Okpyriaenue uncen. [lpukunka u
OIIEHKA PE3yJIbTaTOB BHIUMCICHUH.

YpaBHeHHS U HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMil, CBOISAIIMXCS K KBaJpaTHbIM. bHKBagpaTHOE
ypaBHeHue. [IpuMepsl pelleHHsT ypaBHEHUM TPETbEH W YETBEPTOM CTENEHEW pa3JIoKEHUEM Ha
MHOKUTEIH.

Pemenne npoOHO-pallMOHATIBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3a7ay airedpandyecKkum
METO/IOM.

VYpaBHeHHe ¢ IByMs IEpEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JTMHEHHBIX YPAaBHEHUH €
JABYyMsI IIEPEMEHHBIMU. PerieHue cucrem AByX ypaBHEHHUHM, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOpoO# cTeneHu. ['paduueckas MHTEpIIpeTAUs CUCTEMbI YPaBHEHUH ¢ ABYMs IEpEeMEHHBIMU.



Pemrenue TekCTOBBIX 3a71a4 aNTreOpandecKuM CIIocoOoM.

UYucoBble HEPABEHCTBA U UX CBOMCTBA.

PereHne IMHEMHBIX HEPABEHCTB C OJHOM NEpEMEHHON. PellleHne CUCTEM JIMHENHBIX HEPABEHCTB
¢ ogHOM mepemeHHol. KBagpaTHbie HepaBeHCTBA. [ 'paduueckass MHTEpIIpETaIsl HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKUNH

KBangparuunas ¢pynkums, e€ rpaduk u cBoiictsa. [Tapabona, KoopAMHATH BEPIIMHBI TapadoJIbl, OCh
CUMMETpPUHU IIapaboJIbI.

[paduku byrkmuii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| u ux cBoiicraa.

YucaoBbIe MOCIEI0BATEILHOCTH H IPOrPecCHH

[loHsiTME YHMCIOBOM TMOCIENOBATEIBHOCTH. 3aJaHME II0CIIEJOBATEIbHOCTH PEKYPPEHTHOM
bopmyoit u hopmMysoi N-ro YseHa.

Apudmernueckas u reomerpuyeckas nporpeccud. @opmyibl N-ro uieHa apupMETHYECKOH U
TrE€OMETPUUYECKOM POTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne WIEHOB apHU(PMETUYECKO M T'€OMETPUYECKOH TMporpeccuii TOYKaMH Ha
KOOPJAMHATHOM IIOCKOCTU. JINHENHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA
JIMUHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS TPOrPaMMBbl y4eOHOT0 Kypca «Anredpay XapakTepu3yroTcs:

1) naTproTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUUCKOM MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHMKEHHSM POCCUUCKHX MATEMaTUKOB M POCCHICKOW MAaTEMAaTHYECKOM IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peau3ald ero Mpas,
MPEACTABICHUEM O MAaTeMAaTHUYECKHMX OCHOBaX (YHKIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBIICHH,
MpoLEeayp TpaxkAaHCKoro oOmiecTBa (HampuMmep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKIACHHUIO
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HAaHUEM
BOKHOCTH MOPAJTbHO-3THUYECKUX MPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4yaCTHE€ B PEIICHUHM MPAKTUYECKUX 33Jad MaTeMaTHYECKOH
HAIMpPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTH4ecKoro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KH3HU
JUTsl YCTIEITHON MpOo(dheCCUOHATBHON NesATEIbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM
BBIOOPOM M TIOCTPOEHUEM MHANBUIYATbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IUIAHOB C YYETOM
JUYHBIX HHTEPECOB M 0OIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOIIMOHATFHOMY M ACTETUYECKOMY BOCIPHUATUIO MaTEMAaTHUUYE€CKHUX OOBEKTOB,
3a7a4, pEIICHH, pacCyKJI€HUI, YMEHUIO BUJIETh MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpHUEHTAIINEH B IeATEeIHLHOCTH HA COBPEMEHHYIO CHCTeMY Hay4YHBIX MIPECTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI M 00IIIeCTBa, MOHUMAaHUEM MaTEMAaTHYECKON HAyKH KaK
chepsl YeTOBEUYECKOM JCSITEIPHOCTH, ITANOB €€ Pa3BUTUS W 3HAYMMOCTH JIJISl Pa3BUTHS ITUBUIIU3AIINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKH W MAaTeMAaTHYECKOW KyJIbTypOWd Kak CpPEIACTBOM IO3HAHUS MHPA,
OBJIAJICHUEM MPOCTEHIIIMMU HAaBBIKAMH UCCIIEOBATENBCKOMN A TENbHOCTH;

6) ¢usnmueckoe BocnuTaHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbSi M 3MOLHMOHAJIBLHOIO
0J1aronosyyus:

TOTOBHOCTBIO TPUMEHSTh MAaTeMaTHYE€CKHUE 3HAaHUS B HHTEpPECax CBOETO 3J0pPOBbs, BEICHUS
3I0pOBOTO 00pa3za KHU3HU (3A0OPOBOE NHTaHHE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUH M OTHAbBIXA,



perynsipHas (Gu3ndecKas aKTUBHOCTH), CGOPMHUPOBAHHOCTHIO HaBbIKa pe(IICKCUH, IPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYroro 4eIoBeKa,

7) 3K0JI0OTHYECKOe BOCTIMTAHUE:

OpUEHTalle Ha TNpUMEHEHHWE MaTeMaTHYeCKUX 3HaHWM [ pelleHus 3aaad B 00JIacTu
COXPAHHOCTH OKpY’Karollei cpe/ibl, TUIAaHWPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEACTBHMA
JUTSL OKPYIKAIOIIEH Cpebl, OCO3HAHUEM TII00ATBHOTO XapaKTepa dKOJIOTUYECKUX MPoOJeM U MyTed HUx
penieHus;

8) ananTanus K U3MEHAIMMCS YCJIOBUSM COLUAIBHON U IPUPOJTHOI Cpebl:

TFOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSX HEOINPEneIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y IPYTUX JIIOJACH,
prOOpETaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIIETCHIIMH U3 OTIBITA APYTHUX;

He00XO0IMMOCTHIO B (POPMHUPOBAHMH HOBBIX 3HAHUH, B TOM yucie (OpPMYyIUPOBATh UICH, TOHSITHUS,
runore3sl 00 00bEKTax M SBICHHUSX, B TOM YHCIE pPAaHEEe HEU3BECTHBIX, OCO3HABaTh ACPHUIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPHHUMATH CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U eHCTBUSA, (DOPMYIUPOBAThH
Y OLICHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHBbIE YUeOHbIe 1eCTBUS

ba3oBble Jlornueckue AeicTBUA:

® BBIBISITh M XAPaKTEPH30BATh CYIICCTBCHHBIC MPU3HAKH MATEMATUYCCKUX OOBEKTOB, MOHSITHMA,
OTHOIICHUNH MEXIy TMOHATUSAMHU, (QOPMYIHpPOBaTH OMNpENEICHUs] MOHSATHH, YyCTaHABIMBATh
CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS JJIsi OOOOIICHUS W CPABHCHHS, KPUTCPUHU
IIPOBOJMMOI0 aHAJIN3a;

e BOCHOPUHMMATH, (opMynupoBaTh ¥  TPeoOpPa3OBBIBATh CYXACHHS: YTBEpAUTEIbHBIE U
OTpHUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

® BBIBISTH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeurs B ¢akTax, JaHHBIX,
HAONIOJICHUSAX M YTBEPXKIEHUSX, MpeAsiaraTb KPUTEPUH MJsl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JefaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOU€HHUI, YMO3aKIIFOUEHU 110 aHAIOTUH;

e pa3dupaTrh TOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIECHUN (TIPSIMBIE U OT IPOTHUBHOTO), TPOBOIUTH
CaMOCTOSITENIFHO ~ HECIIOKHBIE  JIOKa3aTeNbCTBA  MaTeMaTWyeckux  (akToB, BBICTpauBaTh
apryMEeHTaIlMl0, TPUBOJIUTH TMPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyxieHus;

e BbIOMpaTh crmoco0 pelieHus yd4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BApUAHTOB pPEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).
basoBble ucciienoBare/ibCKie JeHCTBUA:

® ICIIOJI30BAaTh BOMPOCHI KaK UCCIEIOBATENLCKUI HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMIPOCHI,
(duKcHpyOIIMe MPOTUBOPEUUE, MPOOIeMy, CaMOCTOSITENILHO yCTaHABIMBATH MCKOMOE M JaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UITUIO, MHECHHUE;

® TIPOBOJUTH IO CaMOCTOSITEIIBHO COCTaBJIEHHOMY IUTAHY HECIIOKHBIM JKCIIEPUMEHT, HEOOJIBIIIOE
HCCIIEIOBaHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro oOBEeKTa, 3aBUCUMOCTEH
00BEKTOB MEXTy CO00ii;

® CcaMOCTOSTENbHO (OPMYTUPOBaTH OOOOIIEHUS ¥ BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJIIOJICHHUsI, WCCIICIOBAHUS, OIICHHBATh JIOCTOBEPHOCTh TMOJIYYCHHBIX PE3YyJbTAaTOB, BBHIBOJOB H
0000IIIEeHMI;

® [POrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TaKK€ BBIJBUIaTh MPEIINOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:



BBISIBJISITH HEJJOCTaTOYHOCTh M M30BITOYHOCTh MH(POPMAIUH, JTAaHHBIX, HEOOXOJUMBIX ISl PELICHUs
3a/1auu;

BBIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIMIO Pa3IHMUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

BEIOMpaTh (hopmy mpencraBieHUs WHGOOPMALUK U WILTIOCTPUPOBATH pellacMble 3a/1a4l CXEMaMH,
JauarpaMMmaMu, HHOU rpadukoil 1 uX KOMOMHALMSIMY,

OIICHUBATh HAN&KHOCTH HMHQPOPMAIUM IO KPUTEPUSIM, MPEATOKECHHBIM  YYUTEIEM WU
c(hOpMyIUPOBAHHBIM CAMOCTOATEIBHO.

KoMMmyHnKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

BOCIIPUHUMATH ¥ (DOPMYIIHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSIMH U IEJISIMU OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /J1aBaTh
MOSICHEHHUSI 110 XO/1y PELIeHHs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEeHHBINH Pe3yIbTaT;

B XOJIe 00CYX/IE€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOU TeMbl, MPOOJIEMBI, pelIaeMoit
3a/lauM, BBICKA3bIBaTh WJEU, HAllEJICHHbIC HA IMOMCK PEIICHHS, CONOCTaBJIATh CBOU CYXKJIEHUS C
CYXJCHUSIMH JPYTUX YYaCTHHUKOB Juajora, oOHapyKUBaTh pazluiyMe M CXOJICTBO MO3UIIHUH, B
KOPPEKTHOH opMe GopMyTUpOBATH PA3HOTIIACHS, CBOM BO3PAXKCHIS;

MPEACTABIATh  pe3ybTaThl  PEHICHUS  3a7a4d, OKCIEPUMEHTa, HCCIECIOBAaHUSA, ITPOEKTa,
CaMOCTOSITENILHO BBIOUPATH (POpMAT BBICTYIUICHUS C YUETOM 3a/1ad MPE3CHTAIMA U OCOOCHHOCTEH
ayJIMTOPHH;

MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHAWBUYaIbHOU PabOTHI MpU PELICHUN
y4eOHBIX MaTeMaTHYECKUX 3a/1ay;

MPUHUMATh 1EJIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATh OPraHU3aI[MI0 COBMECTHOW paboThI,
pacnpenensats BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOLIECC U pe3yabTaT padboThl, 0000IaTh
MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX (hopmMax paboTsl (00Cyx1eHMs, 0OOMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI U
JpyTHe), BBIMOIHATH CBOIO YacTh PaOOTHI M KOOPAUHUPOBATH CBOM JIEHCTBUS C IPYTMMH 4YICHAMU
KOMaH/[pl, OIICHMBATh KAa4eCTBO CBOCTO BKJIaga B OONIMH TPOAYKT IO KPUTCPHUSM,
chOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCaJIbHbIE YUeOHbIE 1€ CTBUSA

Camoopranmuzanus:

CaMOCTOSATENILHO COCTaBIIAThH TUJIaH, AITOPUTM PEIICHUS 3a7auu (MJIM €ro 4acTh), BBIOUpaTh Cr1ocoo
pelieHrs ¢ y4€TOM HMMEIOIIUXCS PecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJJIEKT:

BIIQJIETh CIOCOOAMHM  CaMOIMPOBEPKHU, CAMOKOHTPOIs TMpolecca M pe3yibTara pelleHus
MaTeMaTUYeCKOU 3a/1a4u;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPU PEIIEHUH 33]]a4l, BHOCUTh KOPPEKTHUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAACHHBIX OMNUOOK, BHISIBICHHBIX TPYTHOCTEH;
OILICHUBATh COOTBETCTBHE PE3yNbTaTa ACSITENbHOCTH MOCTABICHHON IENU U YCIOBUSM, OOBSICHATH
MPUYMHBI  JOCTH)KCHHUS WM HEJOCTHIKEHHS €M, HaxOIuUTh OIUOKY, JaBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 7 KJjacce OOydYarOIIMKCA TOIYYUT CIEAYIONINE MPEIMETHBIC
pe3yJIbTaThl:

Yucia ¥ BBIYUCTIECHHUSA

BrimonHsATh, codeTas yYCTHBIE W TMHChbMEHHBIE NPUEMBI, apuMETUUECKHE ACUCTBUSA C
paLMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHS YUCIOBBIX BBHIPAKEHUHN, MPUMEHATH Pa3HOOOPA3HbIE CTIOCOOBI U MPUEMBI
BBIYMCIICHHS 3HaYEHUN JPOOHBIX BRIPAKECHHM, COACPIKANTUX OOBIKHOBEHHBIE U IECITHYHBIC APOOH.



[TepexoauTh OT 0OTHOM (OPMBI 3aITUCH YHUCEN K IPYTroi (MpeoOpa3oBhIBATh JECATUUHYIO TPOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B NECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECATHYHYIO
IpoOb).

CpaBHMBATh U yNOPSAA0YNBATH PALIMOHATIBHBIE YNCIA.

OKpyrasiTh 4yncia.

BbINONMHATE NPUKUAKY W OLIEHKY pE3yJbTaTa BBIYMCIIEHUHN, OLIEHKY 3HAYEHMH YHCIIOBBIX
BbIpaKCHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKU JEITUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATYpPaJIbHBIX YHCEIL.

Pemlate 1mpakTHKO-OPUEHTHUPOBAHHBIE 3aJa4H, CBS3aHHBIE C OTHOIICHUEM BEJIMYHH,
IIPOINOPLIMOHAIBHOCTBIO BEJIMYUH, NIPOLIEHTAMHU, UHTEPIIPETUPOBATh PE3YJIbTAThl PEILICHUS 3a]a4 C
y4€TOM OrpaHHUYEHH, CBI3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX OOBEKTOB.

AsiredOpanyeckue BbIpasKeHMsI

Hcnonb3oBath anredpandeckyid TEPMUHOJOTHIO U CHMBOJIMKY, MPUMEHATH €€ B Mpoliecce
OCBOCHHUSA y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 33aJaHHBIX 3HAUYCHUSIX EPEMECHHBIX.

BoimonusaTe mpeoOpazoBaHUsl 1IEJIOT0 BBIPAKEHUS B MHOTOUIEH MPUBEACHHUEM MOJI0OHBIX
cllaraeMbIX, PaCKpbITUEM CKOOOK.

BbINONHATE YMHOXKEHHE OJTHOYJIEHA HA MHOTOYJIEH U MHOTOYJI€Ha HA MHOTO4IEH, IPUMEHSTh
(dbopMyIBI KBaipaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcyIecTBIATh pa3ioKEHNUE MHOTOWICHOB HA MHOXHUTENU C TIOMOIIIbIO BRIHECEHUS 32 CKOOKHU
00IIero MHOXKHTEIS, TPYNIUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh TpeoOpa3oBaHusl MHOTOWIEHOB Ul PELICHUs PA3IMYHBIX 3a]1a4 U3 MaT€MaTUKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTENEHEW ¢ HATYpalbHBIMHU IOKAa3aTeIsIMHU ISl MPeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHus U HEpaBeHCTBA

Pemate nuHENHbIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPUMEHSSA IpaBHIIa IEepexofa OT
HCXO/IHOTO YPAaBHEHUS K pABHOCUIILHOMY eMy. IIpoBepsTh, SBISETCS JIM YUCIO KOPHEM YPaBHEHUSI.

[TpumensTh rpaduueckre METOIbI TP PEIICHUN JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonOupath mpuMepsl Map 4KCeN, SBISIOUUXCS PEHIEHUEM JIMHEHHOTO YpaBHEHUS C JIByMS
MIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM MIOCKOCTH rpadyK JIMHEHHOTO YpaBHEHHUS C IBYMS IEPEMEHHBIMH,
MOJIB3YsICh TpaMKOM, IPUBOIUTH IPUMEPHI PELICHUST YPABHEHUS.

Pemarp cuctembl OByX JIMHEHHBIX YPaBHEHHUH C JABYMs IIEpEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBndTh U pemaTh JMHEWHHOE YpaBHEHNE WIIM CUCTEMY JIMHEHHBIX YPaBHEHUN 1O YCIIOBUIO
3aJ1a4M, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIyYE€HHBIN pe3yJbTar.

DOyHKIUH

N3o0paxkaTh Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPJIMHATAM,
Jy4YH, OTPE3KH, HHTEPBaJIbl, 3aIIUCHIBATH YMCIOBBIE TPOMEKYTKH Ha aIreOpandeckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOM TIOCKOCTH TOYKHU MO 33JJaHHBIM KOOPJIMHATAM, CTPOUTH rpaduku
TUHEUHBIX QyHKIUi. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMN U3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMYMHAMH: CKOPOCTb,
BpEMS, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[TonumaTh Tpaduueckuil cnoco0 MpeaCTaBiIeHHUS M aHanM3a HMH(OpMAIUM, W3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOydyeHuss B 8 Kkiacce o0OydarOImMACS TMOJYyYUT CIEAYIONIME TPEIMETHBIC
pE3yJIBTaThI:

Yucia v BbIYUCTICHUA



Hcnonp30BaTh HayallbHBIE TPEACTABICHHAA O MHOMKECTBE JCHCTBUTEIBHBIX YHCEN JUIS
CpaBHEHHMsI, OKPYIJICHHsSI M BBIYMCICHHUN, H300pakaTh JACHCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOA.

[TpuMeHATh NOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHSI, HAXOIUTh KBaJpaTHbIE KOPHH,
UCTOJNb3ysd MpU HEOOXOAMMOCTH KAJIbKYJIATOP, BBINOJHATE MPEOOpa3OBaHMs BBIPAKEHHH,
CoJIepKaIIMX KBaJPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BatTh 3anmucu OOJIBIINX U MAJIBIX YHCEIT C TIOMOIIBIO JECITUYHBIX IPO0ei U cTerneHei
guciaa 10.

AsiredOpanyeckue BbIpasKeHMsI

[IpuMeHsTh MOHATHE CTENEHM C LEIbIM II0Ka3aTelIeM, BBINOIHATh IPEOOPa30OBaHUS
BBIPAKCHUM, COAEPIKALLUX CTEIIEHU C LEJIBIM IT0KA3aTEIIEM.

BbINONHATE TOX/1ECTBEHHbIE IPe0OPa30BaHuUs pallMOHAIBHBIX BHIPAXKEHNUN HA OCHOBE IIPABUI
NeUCTBUI HaJl MHOTOYWIEHAMH U alnreOpanyecKuMu ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKHUTEIIN.

[TpumensaTh peoOpa3oBaHMsl BRIPAKEHUH IS PEHICHUS Pa3IMYHBIX 3a/1a4 M3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nmuHelHbIE, KBaIpaTHBIE YPABHEHUS U PALMOHAIIBHBIC YPABHEHNUs, CBOASIIMECS K HAM,
CUCTEMBI JIByX YPAaBHEHMH C IByMs IEPEMEHHBIMU.

IIpoBoauTh MpPOCTEHIINE HCCIENOBAHUS YPAaBHEHUN U CUCTEM YPAaBHEHMH, B TOM YHUCIE C
IPUMEHEHHEM IpauyecKuxX MpeacTaBlIeHul (YyCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WINM CUCTEMA
YpaBHEHUH pEILIeHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT cIOBECHOM (HOPMYITHPOBKH 3a/1aui K €€ anreOpandeckoi MOAEIH C TIOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WM CHCTEMbl YPAaBHEHWM, WHTEPIPETHUPOBaTbH B COOTBETCTBHH C
KOHTEKCTOM 3a/1ayy OJIy4CHHBIN pe3ynbTar.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsI CPABHEHUS, OLIEHKH, PEIIATh JIMHEHHBIC
HEPaBEHCTBA C OHOH IMEPEMEHHON U X CUCTEMBI, JaBaTh rpaMuecKyr0 HIUTIOCTPALMIO0 MHOKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Tonumarh ¥ UCHOIB30BaTh (QYHKIMOHAJIBHBIE MOHATUS U S3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003Ha4YeHHUsI), ONpeAENATh 3HAaUeHHE (PYHKIMU MO 3HAUYEHHUIO apryMEHTa, ONpENeNiaTh CBOMCTBA
dbynkumn o e€ rpaduky.

Crtpoutb rpaduku 3J€MEHTapHbIX (QYHKIUH BUJIA:

y=kix,y=x2y=x3y=|X|,y =X, onuchBaTh CBOKCTBA YHCIOBOH (yHKIIHH MO €& TpaduKy.

K xoHmy oOyuenus B 9 kJacce oOOy4aroIIMHCS MOJYYUT CIEAYIOUIME TMpeAMETHbIE
pe3yabTaThl:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

Beimonuate apudmernueckue AEHCTBHS C palMOHAJIBHBIMU YHCJIaMH, COYETass YCTHbIE U
IIACbMEHHBIE TPUEMBI, BBIITOIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

Haxomute 3Ha4eHMs cTENeHelW C LEIbIMM IIOKA3aTesIMM M KOpPHEH, BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyrJITh NEHCTBUTENBHBIE UYNCIA, BBINOJIHATH NMPUKUAKY pE3YJIbTaTa BBIYHUCICHHUH, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeliHBIE M KBaJpaTHbIE YpPAaBHEHHs, YpaBHEHUs, CBOJSLIMECS K HHMM, IpOCTeilne
IpoOHO-pallMOHATIbHBIC YPABHEHHUS.

Pemrate cucTemsl IByX JTMHEHHBIX YPABHEHHM C IBYMS IEPEMEHHBIMU M CUCTEMBI IBYX YPAaBHEHH,
B KOTOPBIX OJIHO YPABHEHHE HE SIBIISIETCS JIMHEHHBIM.

Pemrate TekCTOBBIE 331a4n AreOpandeckuM CIIOCOOOM C TTOMOIIBIO COCTaBJICHUS YPAaBHEHUS WIN
CUCTEMBI IBYX YPAaBHEHMM C IBYMs IIEPEMEHHBIMU.



[IpoBoauTh TpOCTEHIINE HCCICIOBAHUS YPAaBHEHHWW M CHUCTEM YpPAaBHEHHM, B TOM YHCIE C
MpUMEHEHHEeM TpaduUecKuX MpeIcTaBiIcHu (yCTaHaBIMBATh, UMEET T YPAaBHCHHE WM CHUCTeMa
YpaBHEHUU pElIeHUs], €CJI UMEET, TO CKOJIbKO, U TIpoyee).

Pemartp nuHeliHbIe HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, H300paXkaTh pellleHue HEPaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMCHIBAaTh PELICHHUE C TOMOIIBI CUMBOJIOB.

Pemate cuctembl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJpaTHOE
HEPAaBEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOU MPSMOM, 3alMUCHIBATh PEIICHUE
C TIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEpAaBEHCTBA MPU PELICHUH PA3IMYHBIX 334a4.

DOyHKUMH

Pacrio3naBath (QyHKIMH W3y4EeHHBIX BHAOB. [lOKa3bpIBaTh CXEMAaTHYECKH pPACIOJIOKEHUE Ha
KOOpPJIMHATHOM TUIOCKOCTH IpadukoB PyHKIMI BUA:
y=kx,y=kx+b,y=kix,y=ax2+bx+c,y=x3%y=+X,Y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHi

K02(pPUITMEHTOB, ONMKMCHIBATh CBOMCTBA ()YHKIIUMN.

Crtpouth u M300paxarb CXeMaTHYECKH rpadUKHU KBaJpaTHUHBIX (YHKIUH, OMHCHIBATH CBOWCTBA
KBaJPaTUYHBIX (PYHKIUH 110 UX TpaduKam.

PacriosnaBats kBagpaTHyHyro (yHKOHIO 10 (opmyne, NMPUBOAUTH HPUMEPH KBaIpaTHYHBIX
GbyHKIMIA U3 peabHOM KU3HHU, QU3NKHU, TEOMETPUH.

Yuc/10BbIe MOCI€10BATEILHOCTH U IPOTPeccHH

Pacrnio3naBath apupmMeTHIecKyIo ¥ T€OMETPUIECKYIO IPOTPECCHH TIPH Pa3HBIX CIIOCO0AX 3a/laHMs.

BBIMONMHATE  BBIYMCIICHHS C  HUCIOJIB30BaHUEM (GOpMYyT N-ro 4ieHa apudMETHYecKOd |
reOMETPUYECKON MPOrPECCHii, CYMMBI IEPBBIX N YICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMU IOCJEIOBATENBHOCTAMH, B TOM YHCIE 3aJaddl W3
peaNbHOM )KU3HU (C UCIOIB30BaHUEM KaJIbKYIATOPA, IU(POBBIX TEXHOIOTHIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoauuyectBo yacoB
Ne HaumeHnoBaHue pa3iesoB U TeM NPOrpaMMbl Beero KOHTPOJIbHBI IMpaKTHUecKHe (?g;;il::;‘;;fﬂ(gf‘ggg;;zg
e paboThl padoTHhI
1 | Yucna u Berancnenus. KsaapaTHsie KOpHH. 15 bubnmoreka I{OK https://m.edsoo.ru/7f417af8
2 | Yucna u BerarcieHus. CTENEHb ¢ LEIbIM OKA3aTeNIEM. 7 Bbubmmoreka IIOK https://m.edsoo.ru/7f417af8
3 | AnreOpandeckue BeipakeHust. KBagpaTHBIH TpEXUIICH. 5 1 bubnuoreka ITOK https://m.edsoo.ru/7f417af8
4 | AnreGpamdeckue BhIpaxeHus. AnreOpandeckast 1poos. 15 1 bubnmoreka I{OK https://m.edsoo.ru/7f417af8
5 | YpaBHeHust u HepaBeHcTBa. KBaipaTHbIe YpaBHEHUSI. 15 1 Bbubnunoreka [{OK https://m.edsoo.ru/7f417af8
6 | YpasHenus u HepaBeHcTBa. CUCTEMBI YpaBHEHHH. 13 bubnunoreka ITOK https://m.edsoo.ru/7f417af8
7 | YpaBHenus u HepaBeHcTBa. HepaBeHCTBa. 12 1 bubnunoreka ITOK https://m.edsoo.ru/7f417af8
8 Oyukuuu. OCHOBHBIE MTOHATHS 5 bubaunorexa I{OK https://m.edsoo.ru/7f417af8
9 | ®ynkuun. Yucnosie GYHKIHH 9 Bubnuoreka IJOK https://m.edsoo.ru/7f417af8
10 [oBTOpenue u 0600IIeHNE 6 1 Bubnuoreka I{OK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
TEMATHUYECKOE IINTIAHUPOBAHUE 9 KJIACC
KoJsnyecTBo yacoB
Ne HaumeHnoBaHue pa3aesioB U TeM NPOrpaMMbl KoHTpoibHbIe IpakTayecKue JaexTponnbIe (HppoBLIe)
Bcero o0paszoBaTesIbHbIE PeCypChbl
padoThI padoThI
1 Yucna 1 BeIUKCIEHUS. JeACTBUTEIBHBIE YUCIIA. 9 bubnuoreka ITOK https://m.edsoo.ru/7f419d08
2 YpaBHEHUsI U HEPABEHCTBA. Y PaABHEHHUS C OJTHOI MTepEeMEHHOIA. 14 1 bubnuoreka [{OK https://m.edsoo.ru/7f419d08
3 VYpaBuenust 1 HepaBeHcTBa. CHCTEMBI ypaBHEHHI. 14 1 Bbubnuoreka IJOK https://m.edsoo.ru/7f419d08
4 YpasHeHus u HepaBeHcTBa. HepaBeHCTBa. 16 1 bubnuoreka ITOK https://m.edsoo.ru/7f419d08
5 OyHKIIUH. 16 1 Bubimoreka I1OK https://m.edsoo.ru/7f419d08
6 UncaoBbIe MOCIEI0BATEILHOCTH. 15 1 Bu6nmoreka IIOK https://m.edsoo.ru/7f419d08
7 IoBTopenue, 0000IIEHHE, CHCTEMATH3AINS 3HAHHUM 18 1 Bu6nmoreka IIOK https://m.edsoo0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsmyecTBO 4acoB DJIeKTPOHHbIE
JI:;_H Tema ypoka Beero Kontposbubie IIpakTnueckue II/I[:;‘:‘CHI/ISI gg}?;l;zizlfenbnme
padoThI padoThI pecypest
1 KBaaparHbIii KOpEHb U3 YUCIa 1 BH6J?HOTeKa LOK
02.09.2025  https://m.eds00.ru/7f42d452
2 [TonsiTre 06 MppalOHATEHOM 1 bubnnoreka [JOK
qucie 04.09.2025  https://m.edsoo.ru/7f42eaaa
3 Jecstuunbie MpUOIMKEHUS 1
UPPaAMOHATIBHBIX YHCET 08.09.2025
4 JlecsiTuuHbIe TPUOTMKCHUS 1
VPPALMOHAIIBHBIX YHCE 09.09.2025
5 JelicTBUTENbHBIE YKCIIA 1 11.09.2025
6 CpaBHEHHE TEUCTBUTEIBHBIX 1
qucen 15.09.2025
7 CpaBHeHUE 1eHCTBUTENBHBIX 1
quUCell 16.09.2025
8 Apudmernueckuil KBaapaTHbIHI 1
KOpEHb 18.09.2025
9 VYpaBHeHUe BHIA X* = a 1 99.09.2025
10 CaotiicTBa apuMeTUUECKUX 1 bubnuoteka [JOK
KBaJIPAaTHBIX KOPHEH 23.09.2025  https://m.edsoo.ru/7f42d862
11 CgoiicTBa apr(pMETHIECKUX 1 bubnmnoreka [JOK
KBaIPAaTHBIX KOPHEH 25.09.2025  https://m.edsoo.ru/7f42d862



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

[Ipeobpa3zoBanue YUCIOBBIX

bub6nmoreka [IOK

12 BBIPIMKCHIH, COACPaAIIIX 29.09.2025 https://m.eds00.ru/7f42dd26
KBaJIpaTHBIEC KOPHU
IIpeo0
| oeotemomme mero Bumorera 10K
P > CONCDRAtl 30.09.2025  https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
IIpeo0
14 BLI:I)eé(l))KIe)iSI/IOI‘;]IB a(I:{(fI ee‘leKCaHOEZIX bubanoreka [JOK
p » COACPaA 02.10.2025 @ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
IIpeo0
5| e Busmorea 0K
p », COACPKatll 06.10.2025 @ https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CreneHs c IeNIbIM ITI0Ka3aTeleM bubanoreka [JOK
07.10.2025 @ https://m.edso00.ru/7f4354a4
CranjapTHas 3amuch 4ucia.
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO
17 Mupa (0T ANEMEHTapHbIX YaCTHI] bubmuoteka [IOK
JI0 KOCMUYECKIX 00BEKTOB), 09.10.2025  https://m.edsoo.ru/7f436098
JUTUTEITLHOCTH TIPOIIECCOB B
OKPYXKaroIIeM MUPE
18 CBoiicTBa CTENEHU C IIEJIBIM bubmuoreka [IOK
oKasaTrejieM 13.10.2025  https://m.edso0.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
IoKa3aTejieM 14.10.2025  https://m.edso0.ru/7f435648
20 CBoiicTBa CTENEHU C IEJIBIM bubnuoteka [JOK
oKa3aTejieM 16.10.2025  https://m.edso0.ru/7f435648
21 CBoMCTBa CTENEHH C LIEJIBIM bubnuoteka [JOK
IoKa3aTejieM 20.10.2025 @ https://m.edsoo.ru/7f43599a
29 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
IoKa3aTejieM 21.10.2025 @ https://m.edsoo.ru/7f435ed6
23 KBanpaTnslii TpéxunieH

23.10.2025
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24

KBagparssliii TpéxuineH

10.11.2025
o5 Pa3noxenune kBagpaTHOro bubmmoreka [JOK
TpEXUJIEHA HA MHOXKHUTEIN 11.11.2025  https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBapaTHOro bubnmnoreka HOK
TpEXUIeHA HA MHOKHUTEIN 13.11.2025  https://m.edsoo.ru/7f42fd38
| et i e Busmorea 101
AP . PHH. " ’ 17.11.2025  https://m.edsoo.ru/7f42ec80
KBanpaTHbIii TpexuieH
bubmuoreka [{OK
28 AqreOpairiecias Apods 18.11.2025  https://m.eds00.ru/7f430382
JlomycTUMble 3HAUCHHSI
29 MIEPEMEHHBIX, BXOJSIIHNX B 90.11.2025
anreOpanvdecKue BhIPaKCHUS
JlonycTrMble 3HAaYEHUS
30 NIEPEMEHHBIX, BXOISIINX B 94 11.2025
anredpanvyeckue BhIpaKEeHUS
31 OCHOBHOE CBOMCTBO bubmmoteka IIOK
anreOpanveckoit 1poou 25.11.2025  https://m.edsoo.ru/7f4308e6
. bu6nmorexa LIOK
32 Coxpamenne npodeid 27.11.2025  https://m.edsoo.ru/7f430a8a
. bubnunorexa LIOK
33 Coxpamenne apodeii 01.12.2025  https://m.edsoo.ru/7f430f44
. but6mmorexa [IOK
34 Coxpamenue apodeii 02.12.2025  https://m.edsoo.ru/7f430f44
5 | e e Busorea 0K
Y A . 04.12.2025  https://m.edsoo.ru/7f43128c
anredpanveckux apooei
6 | e e Busorea 0K
Y 8 08.12.2025  https://m.edsoo.ru/7f4315c0

anreOpanvecKux apooeit
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CrnoxeHue, BEIYUTAHUE,

37 YMHOXXCHHE U JICTICHUE bubsmorexa LHIOK
. 09.12.2025  https://m.edso0o.ru/7f4318¢2
anreOpanyecKux Apooeit
C
3 yomenne n encrc BuGmorera LIOK
4 . 11.12.2025  https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
[Ipeo6 i
30 coxcpwanunx anrcGpaccic BuGmorexa 10K
P P 15.12.2025  https://m.edsoo.ru/7f43259¢c
npodu
[Ipeo6 i
40 cotepwaum arrebparscernc BuGmorexa 10K
P P 16.12.2025  https://m.edsoo.ru/7f432736
npodu
[Ipeo6 i
4 cotcpwaum arrebparsccrcnc BuGmorexa 10K
P P 18.12.2025  https://m.edsoo.ru/7f432736
Ipobu
42 KonrtponbHas pabora no reme bubmmnoreka HOK
"Anrebpanyeckas 1poOp" 22.12.2025  https://m.edsoo.ru/7f431d36
43 KBanparnoe ypaBHeHUE brbmiorera [IOK
23.12.2025  https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE Bubmaorexa LIOK
25.12.2025 https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHNE Bubmiorexa LIOK
29.12.2025  https://m.edsoo.ru/7f42eela
16 dopmyna KOpHEH KBaIpaTHOTO bubmuorexa [IOK
ypaBHEHUS 30.12.2025  https://m.edsoo.ru/7f42f158
47 ®dopMyna KOpHEH KBapaTHOTO bubmuoreka [JOK
ypaBHEHUS 12.01.2026  https://m.edsoo.ru/7f42f3f6
48 dopmysna KOpHEeH KBaIpaTHOTO bubmuorexa [IOK
YpaBHEHHUS 13.01.2026  https://m.edsoo.ru/7f42f5a4
but6mmoreka [IOK
49 Teopema Buera 15.01.2026  https://m.edsoo.ru/7f42fefQ
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bu6nmoreka [IOK

>0 Teopena Brtera 19.01.2026  https://m.edsoo.ru/7£430076
51 Pewenne ypaBHeHUH, CBOASIIMXCA bubmmoreka [JOK
K KBaJIpaTHbIM 20.01.2026 @ https://m.edsoo.ru/7f43c542
52 Pewenne ypaBHeHUH, CBOASAIIMXCSA bubnuoreka [JOK
K KBaJpaTHBIM 22.01.2026 @ https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue 1poOHO- bubmmorexa LIOK
paldoHaIbHBIE YPaBHEHUS 26.01.2026  https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme apoOHO- Bu6moteka [JOK
palroHaIbHbIC YPaBHEHUS 27.01.2026  https://m.edsoo.ru/7f432b6e
55 Perienue TeKCTOBBIX 3a7a4 C bubmuoreka [{OK
MOMOIIIIO KBaJIPATHBIX YpaBHEHUN 29.01.2026 @ https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 3a4a4 C bubnunoreka LIOK
MOMOMUIbIO KBaJIpaTHBIX YpaBHEHUN 02.02.2026  https://m.edsoo.ru/7f42f8f6
57 KonTponbHas pabora no teme bubmuorexa [IOK
"KBaznpaTHble ypaBHeHuUs" 03.02.2026  https://m.edsoo.ru/7f4301f2
JIuneliHOEe ypaBHEHUE C IBYMs
58 NepPEMEHHBIMHU, €ro rpaduK,
IIPUMEPBI PEILICHUS] YPaBHEHUN B 05.02.2026
IENTBIX YUCIIaX
JInneliHOE ypaBHEHME C 1ByMs
59 HepEeMEHHBIMH, €ro rpauk,
MIPUMEpHI PeIlIeHUs] ypaBHEHUH B 09.02.2026
IEJIBIX YUCIIax
JInHeitHoe ypaBHEHUE C IBYMS
60 NepEMEHHBIMH, €ro rpauk,
MIPUMEpHI PellIeHUs] ypaBHEHUH B 10.02.2026
IEeJIBIX YUCIIax
61 Pemtenune cucrem IBYX JIMHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU 12.02.2026
62 Pemienune cucrtem IByX JTUHEHHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU 16.02.2026
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63

64

65

66

Pemenue cucrem aAByX JIMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

ITpuMeps! peleHus CUCTEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

ITpuMeps! peleHus: CUCTEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

I'padpuueckas naTEpIIpETALIHI
YpaBHEHUS C ABYMS TIEPEMEHHBIMHU
Y CUCTEM JIMHEHHBIX YPABHEHUH C
JIBYMSI TI€pEMEHHBIMU

17.02.2026

19.02.2026

24.02.2026

26.02.2026

bubmuoreka [{OK
https://m.edso00.ru/7f43d6d6

67

68

69

I'paduueckas unTeprperanys
YPaBHEHHUS € ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHENMHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

Pemrenne TeKCTOBBIX 3a1a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI
Pelienne TeKCTOBBIX 3a11a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUI

02.03.2026

03.03.2026

05.03.2026

bubmuoreka [{OK
https://m.edsoo.ru/7f43d6d6

70

71

Pemenne TekCcTOBBIX 3a/1a49 C
IIOMOUIBIO CUCTEM YPAaBHEHUU
YucnoBble HEPABEHCTBA U UX
CBOMCTBaA

09.03.2026

10.03.2026

72

73

74

UucnoBbie HEPABEHCTBA U MX
CBOMCTBA

HepaBeHnctBo ¢ ogHOM
MEpEMEHHOM

JIuneliHbIE HEPABEHCTBA C OJJHON
MIEPEMEHHOMN U UX PEIICHUE

12.03.2026

16.03.2026

17.03.2026

but6mmorexa [IOK
https://m.edsoo.ru/7f42c692

75

JIuHeitHbIe HEpaBEHCTBA C OJHOM
NIEPEMEHHOM U UX PEILCHUE

19.03.2026

bubnunoreka LIOK
https://m.edsoo.ru/7f42c840
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JIuneliHbIe HEpABEHCTBA C OJJHON

76 MEPEMEHHOMN M KX PEIICHHE 23.03.2026
77 CucTembl TUHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOH NEpEMEHHOMN U UX PELICHUE 24.03.2026  https://m.edsoo.ru/7f42ch88
78 Cuctembl TUHEHHBIX HEPABEHCTB C bubnmnoreka HOK
OJTHOY TIEPEMEHHOM M MX PEIICHHE 26.03.2026  https://m.edsoo.ru/7f42cd2c
79 CucTembl TUHEHHBIX HEPABEHCTB C
OJIHOY TIEPEMEHHOM U MX PEIICHHE 06.04.2026
80 ?I:I?SIEI?;K:: Ezgjaelsnellj?f;a U UX buGnuorexa LIOK
CHOTEM Ha THCTIOBOH IpAMOf 07.04.2026  https://m.edsoo.ru/7f42c9e4
Bl mamclimoro nepasencrsa i ux bu6morera LIOK
o N 09.04.2026  https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPSIMOM
KonTponbnas pabota mo rTemam
82 ;I;;EE?EE;T'B& Cucremsl 13.04.2026
83 Honsrue pyrkumn 14.04.2026 ]r?tptlr?sj?ﬁr?feeé(sigg/léf433c12
84 OO6nacth onpeneneHus u bubnnorexa [JOK
MHOX€ECTBO 3HaUYCHUH (PYHKIIMU 16.04.2026  https://m.edsoo0.ru/7f433d84
85 CriocoOwb1 3a1anust QyHKITAH 90.04.2026
86 I'padpmxc dymrum 21.04.2026
87 CaoiicTBa QyHKINH, UX
otoOpakeHHe Ha rpaduke 23.04.2026
88 UreHue u mocTpoeHue rpaguKoB
GbyHKIHI 27.04.2026
89 [Tpumeps! rpadgukoB GyHKITUH,
OTPAXKAIOIIUX PeaIbHbIEC TPOLIECCHI 28.04.2026
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DyHKIMHU, ONUCHIBAIOLIUE MTPIMYIO

bub6nmoreka [IOK

0 M 00paTHYIO NPOOPIHOHATbHbIE 30.04.2026 https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduKu
91 l'unepbona 04.05.2026
IToBTOpEHHE OCHOBHBIX MOHATUN U
92 METO/I0B KypCcOB 7 u 8 KJ1accoB, 05.05.2026
000011IeH1E 3HAHUI
bubnunorexka LIOK
93 Tunepbona 07.05.2026 @ https://m.edsoo.ru/7f4343e2
— 2 bubnuorexa [IOK
% I'pagpm dymkim y = x 11.05.2026 @ https://m.edso0.ru/7f434572
Oyukmum Y =X2, Yy = X3,y =YX,y =
8 bubmuoreka [{OK
9 [x|; rpaguueckoe pemenmne 12.05.2026  https://m.edsoo.ru/7f434d38
ypaBHeHI/II/I U CUCTEM ypaBHCHI/II/I
Hrorosasa xourpospHas padora /
96 BcepoccnﬁCKal;{pnpOBep(f)qHaﬂ bubmiorexa LJOK
14.05.2026 | https://m.edsoo.ru/7f434eb4
paborta
IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJIOB KypcOB 7 U 8 KIIaCCOB,
N bubnmorexa LIOK
97 0606H1€HI/£C sHanuii / 18.05.2026  https://m.edsoo.ru/7f4371aa
Bcepoccuiickast mpoBepouHas
paborta
[ToBTOpEHKME OCHOBHBIX MOHATUI U
but6mmorexa [IOK
% METOOB KypCOB 731 8 Knaccos, 19.05.2026 | https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHWI
[ToBTOpEHKME OCHOBHBIX MOHATUI U
but6mmoreka [IOK
99 METOIOB KypCOB 7 1 8 K1aCCOB, 21.05.2026 https://m.eds00.ru/7f437510
000011IeH1Ee 3HAHWI
IToBTOpEHNE OCHOBHBIX TOHATUI U
but6mmoreka [IOK
100 METOJIOB KyPCOB 7 U 8 KIIaCCOB, 25.05.2026 @ https://m.edsoo.ru/7f4376b4

000011IeH1E 3HAHUI
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IToBTOpEHNE OCHOBHBIX OHATHI U

bub6nmoreka [IOK
101 METOJIOB KypcoB 7UH 8 Knaccos, 1 26.05.2026 @ https://m.edsoo.ru/7f436b88
00001IEHNE 3HAHNI
IToBTOpEHNE OCHOBHBIX OHATHI U
bubnunoreka LIOK
102 MCTOJOB KypCOB 7 H 8 KIACCOB, . 26.05.2026  https://m.eds00.ru/7f437858
00001IEHNE 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KVIACC

KosauuecTBO 4acos DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuueckue
n/n yp Bceero p p p p H3Y4YeHH S o0pa3oBaTte/ibHbIE
a00ThI a00ThbI
pabo paobo pecypchl
ParmonansHbIE YKCIIa,
1 VUPPALMOHAIBHBIE YHCIIA, KOHEYHBIE 1
01.09.2025
1 OECKOHEYHBIE IeCATHYHBIC IPOOH
MHOXKECTBO IeHCTBUTEIIHLHBIX
2 quCeN; JENCTBUTEIbHBIE YHCIIA KaK 1
02.09.2025
OCCKOHEYHBIC JCCITHUHBIC IPOOH
B3auMHO oqHO3HAYHOE
COOTBETCTBUE MEKIy MHOKECTBOM
3 E€HCTBUTEIBHBIX YHCEN U 1
A . 04.09.2025
MHO>KECTBOM TOYEK KOOPJIUHATHOM
IPsIMOit
CpaBHeHUE 1eHCTBUTENBHBIX
4 yucell, apupMeTHIecKue AeHCTBUS 1
1, apuch 8 08.09.2025
C IEHCTBUTEILHBIMA YUCIAMHA
5 [TpubnnxénHOE 3HaYeHNE 1
BEJIMYMHBI, TOYHOCTH MPHOIKEHHS 09.09.2025
6 OKpyTieHHue YUCeN 1
py 11.09.2025
7 OKpYyIIIEHUE YUCET 1
pyL 15.09.2025
3 [Ipukuaka u olleHKa pe3yabTaTOB 1
BBIYUCIICHUN 16.09.2025
9 [TpukuaKa ¥ OI[eHKA Pe3yIhbTaTOB 1
BBIUUCIICHUM 18.09.2025




10

JInneiinoe ypaBHeHue. Pemenne
YPaBHEHHUH, CBOIAIUXCA K
JIMHEVUHBIM

22.09.2025

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JIuneiinoe ypaBHeHue. Pemenne
YPaBHEHHUH, CBOAAIIUXCA K
JIMHEVUHBIM

23.09.2025

12

KBagparnoe ypaBHenue. Pemenue
YPaBHEHHUH, CBOIAIIUXCA K
KBaJPaTHBIM

25.09.2025

bubnunoreka LIOK
https://m.edsoo.ru/7f43c542

13

KBanparnoe ypaBHenue. Pemenue
YPaBHEHHUH, CBOIALIUXCA K
KBaJPaTHBIM

29.09.2025

bubnunoreka LIOK
https://m.edsoo.ru/7f43c542

14

15

16

17

18

BI/IKBaI[paTHBIe YpaBHCHUA

bukBapaTHble ypaBHEHUS

IIpumepsl perieHns: ypaBHEHUN
TPEThEN U YETBEPTOM CTENEHEN
Pa3I0KEHUEM Ha MHOKUTEIIN
IIpumepsl pelieHns: ypaBHEHUI
TPEThEN U YETBEPTOM CTENEHEN
Pa3I0KEHUEM Ha MHOKUTEIIN
Pemenune npo6GHO-paIiMOHATBHBIX
ypaBHEHUM

30.09.2025

02.10.2025

06.10.2025

07.10.2025

09.10.2025

bubnunoreka LIOK
https://m.edsoo.ru/7f43c3d0

bubnmorexa LIOK
https://m.edsoo.ru/7f43c3d0

but6mmorexa [IOK
https://m.edsoo.ru/7f43c9b6

19

20

21

Pemenne npoOHO-panimoHaIbHBIX
YpaBHEHUN

Pemenye TeKCTOBBIX 3a7a4
anredpandeckuM MEeTO0M
Pemenne TekcTOBBIX 3a1a4
anreOpanvdecKuM METO0M

13.10.2025

14.10.2025

16.10.2025

but6mmorexa [IOK
https://m.edsoo.ru/7f43c9b6

22

Penrenuie TeKCTOBEIX 3amau
anredpandeckuM MEeTO0M

20.10.2025



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

23

24

KontponbHast pabora o Teme
"YpaBHeHUsI C OJTHON NTepeMeHHOI"

VYpaBHEHUE C IBYMS IEPEMEHHBIMU
U ero rpaduk

21.10.2025

23.10.2025

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

25

26

27

28

YpaBHEeHHE ¢ ABYMSI IEPEMCHHBIMU
u ero rpaduk

CucremMa IByX JTMHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ pernieHne

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU
U €€ perieHne

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
U €€ pereHne

10.11.2025

11.11.2025

13.11.2025

17.11.2025

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d0b4

29

Cucrema 1ByX JTUHEHHBIX
YPaBHEHMH C IByMsI TE€pEMEHHBIMU
U €€ pereHne

18.11.2025

30

Pemenne cucreM n1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

20.11.2025

bubmmoreka IIOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM nByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

24.11.2025

but6mmorexa [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucreM n1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

25.11.2025

33

Pemenue cucrem AByX ypaBHEHHUI,
OJHO U3 KOTOPBIX JINHENHOE, a
JPyroe — BTOPOU CTENEHHU

27.11.2025



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

I'paduueckas uaTEpHIIpETAIIUSL

34 CHUCTEMBI YPaBHCHUM C IBYMS 01.12.2025
MIEPEMEHHBIMHU
35 Pemenue TekcToOBBIX 3a/1a4
anredpandeckum crnocooom 02.12.2025
36 Pemennie TekcTOBBIX 3a7a4
anredpandecKkuM crnocodbom 04.12.2025
37 KonTtponpHas pabora o Teme
"Cucremsl ypaBHEeHUN" 08.12.2025
38 YucnoBble HEPABEHCTBA U UX
CBOICTBa 09.12.2025
39 YuciioBble HEPABEHCTBA U UX bubmmoreka [JOK
CBOICTBa 11.12.2025  https://m.edsoo.ru/7f43ad5a
40 JIvHeiiHbIe HEPaBEHCTBA C OJHOM bubnnorexa [JOK
MEPEMEHHOM U UX PEIICHHE 15.12.2025  https://m.edsoo.ru/7f43af08
a1 JInHeliHbIEC HEPABEHCTBA C OJJHON bubmmnoreka HOK
MEPEMEHHOMN U MX pEIICHHE 16.12.2025  https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOM U UX pEIICHHE 18.12.2025  https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY TIEPEMEHHOM U MX PEIICHHE 22.12.2025
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJTHOY TIEPEMEHHOM M MX PEIICHHE 23.12.2025
45 CucTembl TMHENHBIX HEPABEHCTB C
OJIHOM MIEPEMEHHOM U UX pEIlIeHHE 25.12.2025
46 KBanpaTHble HEpaBEHCTBA U UX bu6muoreka [JOK
perieHue 29.12.2025  https://m.edsoo.ru/7f43b098
47 KBanpaTtHble HepaBeHCTBA U HX bubmuorexa [IOK
pelieHne 30.12.2025  https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEeHCTBA U UX bubnuorexa [IOK
pernieHue 12.01.2026  https://m.edsoo.ru/7f43b5a2



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

KBaI[paTHBIG HCPAaBCHCTBA U UX

49 permeie 13.01.2026
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHue 15.01.2026
r
51 Hlejag);?{iiiaz f:if?gl\r/[[l:{e; a;f;{CTB c Bubmorexa LOK
P P 19.01.2026  https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
I'paduueckas unTepnperanus
52 HEPABEHCTB U CHCTEM HEPABEHCTB C 20.01.2026
JBYMsI TIEpEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"HepaBencrpa" 22.01.2026
54 Ksanparununas ¢pysakius, e€ rpadux bubnnorexa [JOK
U CBOMCTBA 26.01.2026  https://m.edsoo.ru/7f4396¢c6
55 KBanpatuunas QyHkius, e€ rpaduk bubmmnoreka HOK
U CBOMCTBA 27.01.2026  https://m.edsoo.ru/7f439842
56 KBanpatnunas ¢pynkuus, e€ rpadux bubmuoreka [IOK
U CBOMCTBa 29.01.2026  https://m.edsoo.ru/7f4399b4
I1
ST napsoms oor cverpmn BuGanorera LIOK
P ’ P 02.02.2026  https://m.edsoo.ru/7f439eb4
napaboJIbl
I1
B napsoms oor cnmerpmn BuGanorera LIOK
P ’ P 03.02.2026  https://m.edsoo.ru/7f43a03a
napaboIbl
IT
| e e e Bsmoresa 0K
P ’ P 05.02.2026  https://m.edsoo.ru/7f43alac
napaboJTbI
IT
o | o e e Bsmorea 0K
P ’ P 09.02.2026  https://m.edsoo.ru/7f43a31e

napaboJIbI



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

[Tapabosna, KOOpAMHATHI BEPIIMHBI

bub6nmoreka [IOK

61 napadoIeL, OCh CHMMETpUN 10.02.2026  https:/m.edsoo.ru/7f43a526
napaboJIbl
[Tapabosna, KOOpAMHATHI BEPIIMHBI
62 napaboJibl, 0Cb CHMMETPUU
HapaGombI 12.02.2026
63 I'paduku pynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[x| 16.02.2026
64 I'paduku pynkuuii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[x| 17.02.2026
65 I'paduku pynkmmit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[x| 19.02.2026
66 I'paduku pynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[x| 23.02.2026
67 I'paduxu pynxmmii: y = kx, y = kx
+ b, y=k/x, y=X3, y=VX, y=[X| 24.02.2026
68 I'paduxu pynkumii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[x| 26.02.2026
69 KonrponbHas padora no reme bubnmnoreka HOK
"OyuKIUN" 02.03.2026 = https://m.edsoo.ru/7f43ab84
70 [TonsiTe uncmoBoi bubmmoteka IIOK
MOCJIEI0BATEIbHOCTH 03.03.2026  https://m.edsoo.ru/7f43e6c6
3agaHue MociIeq0BaTEIbHOCTH
. . bubnunorexa LIOK
& PERYPPERTHOR Qopmyoii 05.03.2026  https://m.edsoo.ru/7f43ebda
dbopmyI0ii N-TO YiIeHa
79 Apudmernueckas u bubmuorexa [IOK
reOMETPUUYECKasi MPOrPEeCCUn 09.03.2026  https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u bubmuoreka [JOK
T€OMETPUUYECKas MPOTPECCUN 10.03.2026 = https://m.edsoo.ru/7f43f3b4
74 ®dopmybl N-TO WiIeHa bubmmoreka [JOK
apudMeTHIecKOi u 12.03.2026  https://m.edsoo.ru/7f43f58a



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a

75

reOMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YICHOB

®opmyibl N-TO YiieHa
apuMeTHIECKOi 1
FeOMETPUUYECKON MPOTrPECCUid,
CYMMBI NTEPBHIX N YICHOB

16.03.2026

bu6nmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

77

DopMyIIbl N-TO YICHA
apu(MeTHUECKON U
reOMETPUYECKON ITPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

@opMyIbl N-TO YJIeHA
apuMeTHIECKOM 1
reOMETPUUYECKON MPOrpecCcuid,
CYMMBI IIEPBHIX N YWICHOB

17.03.2026

19.03.2026

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

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

78

79

DopMyIbI N-TO YIECHA
apupMeTHIeCKON U
r€OMETPUYECKON MTPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

N3obpaxeHue 4wieHOB
apupMeTHIeCKOn U
r€OMETPUUYECKON MTPOTrPeECCUit
TOYKaMH Ha KOOPJUHATHON
IIJIOCKOCTH

23.03.2026

24.03.2026

bu6nmorexa LIOK
https://m.edsoo.ru/7f43f8a0

80

N3o0pakeHne 4aeHOB
apupMeTHIECKON U
T€OMETPHUUYECKON MTPOTPECCU I
TOYKaMH Ha KOOPJAMHATHOMN
IIJIOCKOCTH

26.03.2026

81

82

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN

pocT

CJ10KHbBIE TPOLEHTHI

06.04.2026

07.04.2026

but6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e

83

84

CroxHbI€ TPOLIEHTHI

KonTponbHas padoTa 1o Teme
"Yyci0BbIE TOCIEA0BATEIHFHOCTH"

09.04.2026

13.04.2026

bu6nmoreka [IOK
https://m.edsoo.ru/7f4401a6

bubnunoreka LIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHnue, 0600IICHNE 1
cHcTeMaTH3amus 3HaHuH. 3aInch,
CpaBHEHUE, JEUCTBUS C
IENCTBUTEIbHBIMH YUCIAMH,
YHUCIIOBAs TPSIMast

14.04.2026

86

87

[ToBTOpeHnue, 0600IICHNE U
CHCTEMAaTH3aLMs 3HAHUI.
IIpouenTsl, OTHOLIEHUS,
MIPOTIOPITUHU

[ToBTOpEHHME, 0000IICHUE 1
CHCTEMAaTH3aIUs 3HAHUMN.
Oxkpyrienue, npuOIMKeHuE,
OIlEHKA

16.04.2026

20.04.2026

88

[ToBTOpenue, 060061IeHUE U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 3371a4 apU(PMETHUESCKUM
crocooom

21.04.2026

bu6nmorexa LIOK
https://m.edsoo.ru/7f443b12

89

90

[ToBTOpenue, o6obIIEHNE 1
cucTemarus3anusa 3HaHui. Pemenue
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0COOOM

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CIIocoooM

23.04.2026

27.04.2026

but6mmorexa [IOK
https://m.edsoo.ru/7f443cd4

bubnunorexa LIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenme, 0600IIEHNE 1
cHUCTeMaTU3alrs 3HaHH.
[IpeoOpazoBanue anredOpanyecKux
BBIPAXKXCHHH, TOMMYCTHMbIE 3HAYCHHUS

28.04.2026

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

[ToBTOpeHue, 0600IICHNE 1
CHCTeMAaTH3allMs 3HAHUH.

bubnunoreka LIOK

92 [IpeobpazoBanue anredpandeckux 30.04.2026  https://m.edsoo.ru/7f444364
BBIPAXEHHI, JOMYCTUMbIE 3HAUECHUS
[ToBTOpEeHME, 0000IICHUE U

93 CHUCTEMAaTH3aLMs 3HAHUH. bubnuorexa [JOK
[IpeoOpa3zoBanue anredOpanyecKux 04.05.2026  https://m.edsoo.ru/7f4446f2
BBIPAXXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpeHnue, 0600IICHNE 1

94 CHCTEMAaTU3alMsl 3HAaHUH. bubnunoreka LIOK
[IpeobpazoBanue anredpandeckux 05.05.2026  https://m.edsoo.ru/7f444a94
BBIPQXECHH, JOMYCTHUMbIE 3HAYECHUS
[ToBTOpEHHME, 0000IICHUE 1

95 cucreMarusanus 3HaHui. OyHKIUY: bubmmoreka [JOK
MOCTPOCHUE, CBOMCTBA U3YYEHHBIX 07.05.2026  https://m.edsoo.ru/7f444c56
byHKIMMA
[ToBTOpenue, o6obIIeHNE 1

96 cucreMaru3anus 3HaHui. OyHKINY: bubnnoreka [JOK
MOCTPOEHNE, CBOMCTBA N3yUEHHBIX 11.05.2026 = https://m.edsoo.ru/7f444f44
byHKIMMA
[ToBTOpenue, o6odIIeHNE 1

97 cucremarusanus 3HaHuil. OyHkuuu: bubmuoreka [IOK
MOCTPOEHHE, CBOMCTBA N3YYEHHBIX 12.05.2026  https://m.edso0.ru/7f44516a
byHKIII
[ToBTOpeHnue, 0600IIEeHNE U

98 cucreMartu3anus 3HaHui. OyHKIIM: bubnmnoreka [JOK
IIOCTPOEHHE, CBOMCTBA N3YUEHHBIX 14.05.2026  https://m.edso0.ru/7f4452e6
byHKIHMA
[ToBTOpEenme, 0600IIEHNE 1

99 cHUCTeMaTU3alrs 3HaHWM. bubnuoteka [JOK
['padpuaeckoe pereHue ypaBHEHUI 18.05.2026  https://m.edsoo.ru/7f445516

U UX CUCTEM



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

[ToBTOpeHue, 0600IICHNE 1
100 CHCTeMAaTH3allMs 3HAHUH.

I'paduueckoe pemieHre ypaBHeHUN 1 19.05.2026
U MX CHCTEM
101 HroroBast koHTpoIbHAs paboTa 1 21 05.2026
102 O060011eHNEe U CUCTeMAaTH3aIH 1
3HAHUU 25.05.2026
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

OBPA3OBATEJBHOW TPOI'PAMMBI

8 KIIACC
HPOB:::;I; \oro IIpoBepsieMble MpeaAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
pesyanTaTa NMPorpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi
1 Yucna u BEIYUCICHUS

Hcnonp30BaTh HadaJabHBIC NpeaACTaBJICHHUA O MHOXCCTBC I[CﬁCTBHTCHLHLIX YUCCII AJId

1.1 CpaBHEHMsI, OKPYIJIEHUSI W BBIYMCIEHUH, M300pakaTh AECHCTBUTEIbHBIC YMCIA TOUYKAMM Ha
KOOPJHMHATHOMU IIPSIMOM
[TpumeHsTh TIOHATHE apU(METHYECKOTO KBAJIPATHOTO KOPHS, HAXOAWUTh KBaJpaTHBIE KOPHH,
1.2 UCMONB3Yysl NPU HEOOXOJUMOCTH KaJbKYJSATOpP, BBINOJHATH IMPEOOpPa30BAHUS BBIPAKEHHIH,
coJiepKaliX KBaJpaTHbIE KOPHH, UCTIONB3Ys CBOWCTBA KOPHEH
13 Hcronp30BaTh 3anicy OONBIINX U MAJIBIX YMCEIl C IIOMOIIBIO IECATHYHBIX Ipo0ei U cTeneHen
yucaa 10
2 AnrebpanuecKue BRIPAKCHHS
21 HpHMGHﬂTIz MOHATHE CTENEHW C MEeJNBIM TI0Ka3aTeleM, BBINOJIHATh NpeoOpa3oBaHUs
BBIPa)KEHUI, COJIepKAIUX CTEINEHH C LIEIbIM IT0Ka3aTelleM
29 BBINonHATE TOKIECTBEHHBIE [TPE0Opa30BaHUs PAllMOHAIBHBIX BBIPAXKEHUIM Ha OCHOBE MPaBUII
JeMCTBUH HaJl MHOTOWICHAMH M alreOpandecKuMu Apo0sMu
2.3 PacknaneiBaTe KBafpaTHBIN TPEXWIECH HA MHOKHUTEIN
24 [TpumensTe npeobpa3zoBaHus BmpvameHHﬁ JUISL PEUICHUs] Pa3JIMYHBIX 3a7ad M3 MaTEeMaTHKH,
CMEXXHBIX NPEIMETOB, 3 peallbHOW MPAKTUKU
3 YpaBHEHUS U HEpAaBEHCTBA
31 Pemate nuneiinble, KBa/IPaTHbIC YPaBHCHNS 1 PALIMOHANLHBIC YPABHEHHS, CBOAAIIECS K HUM,
CHCTEMBI JIBYX YPaBHEHHH C IByMsl IepeMEHHBIMU
[TpoBoaUTH HpOCTEHIINE HCCIENOBAHUS YPaBHEHMH M CHCTEM ypaBHEHHUH, B TOM 4YHCIE C
3.2 NpUMEHEHHEeM TpapHuuecKuX NpeACTaBICHUH (yCTaHABIMBATh, MMEET JIM YpaBHEHUE WIIH
cucTeMa YpaBHEHUI pelieHusl, €Clii UMEET, TO CKOJIbKO, U ITpoyee)
[Tepexoauth OT coBecHOU (HOPMYTUPOBKH 3a7auu K €€ anreOpanyecKoil MOEIH ¢ OMOIIIbIO
3.3 COCTaBIJICHUSI YPAaBHEHUS WM CHCTEMBl YPaBHEHWH, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1aui IOJTy4YE€HHBIH pe3ysbTaT
[TpuMeHATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB JUISI CPAaBHEHUS, OLICHKM, pellaTh JIMHEHHbIE
3.4 HEpaBEHCTBA C OJHOW TMEPEeMEHHOW W WX CHCTEMBI, JaBaTh TIpadUYeCKy0 WILTFOCTPAIHIO
MHOX€ECTBa PEIICHN HEPaBeHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIIH
[ToHnMaTh W MCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHSATHS W S3BIK (TEPMUHBI, CHMBOJIMYECKHE
4.1 0003HAaueHMsI), OIpeNeNATh 3HadeHWe (YHKIMM [0 3HAUEHHUIO AapryMeHTa, ONpeAessTh
cBoiicTBa pyHKIIMHU 10 €€ rpaduKy
4.9 Ctpoutb rpaduku 3J€MeHTapHbIX PYHKIMM BUJA:
y=k/x ,y =X,y = X3, y = |X|, onmuchIBaTh CBOICTBA YUCIOBOH (YHKIIUH 110 e€ TpaduKy
9 KIIACC
HPOBI:[‘)’:eMOF IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
0 pesyabTaTa NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
1 Hucna 1 BBIYUCICHUS
11 CpaBHUBaTh U YNOPSJOUYMBATh PALIMOHAIBHBIE U HPPALlMOHAIILHBIE YK CIIA




BremoaHATh apI/I(bMeTI/I‘IeCKI/IC I[€I>'ICTBI/I$I C palrOHAJIBbHBIMHU 4YHCIIAMH, COYCTasA YCTHBIC U

12 IIMCBMEHHBIC TPUEMBI, BBIITOJIHATH BBIYMCIICHHS C MPPALMOHAIBHBIMY YU CIAMU
13 Haxomute 3HaueHUs UCTeneHeﬁ C LeNBbIMU IIOKA3aTeIsIMU W KOPHEH, BBIYUCIATH 3HAYCHHS
YHCJIOBBIX BBIPAXKEHUM
14 OxpyrisrThb I[CflCTBPITSJILHBIG YKCJIa, BBIIOJIHATh IPUKUAKY PE3yjbTaTa BBIYUCICHHUH, OLEHKY
YHCJIOBBIX BBIPAXKCHUN
2 YpaBHEHMsI U HEPABEHCTBA
21 Pemarp nuHEiHbIE M KBaJpaTHbIE ypaBHEHUS, YPaBHEHMs, CBOASILMECS K HUM, NPOCTEHIINE
JIpOoOHO-paLlMOHAIbHbIE YPABHEHMUS
29 Pemars CHCTEMBI JIBYX JUHEHHBIX YPaBHEHHUU C ABYMA NEPEMCHHBIMH H CHCTEMEI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE ABJIACTCS JIMHEUHBIM
23 Pemarp TexcToBele 3amaun aJEFe6paI/I‘-I€CKI/IM CIOCOOOM C TOMOIIBIO COCTABJICHUS YPaBHEHHS
WM CUCTEMBI JBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH
IIpoBoauTh NMpOCTEHIINE MCCIENOBAHUSA YPABHEHHHW W CUCTEM YPAaBHEHMM, B TOM YHUCIE C
2.4 pUMEHEHHEM IpadUuecKuX MpeACTaBICHUH (HallpuMep, YCTaHABIMBATh, UMEET JIM YpaBHEHUE
WIN CUCTEMA YPaBHEHUH pelleH s, €ClIU UMEET, TO CKOJIBKO)
o5 Pemars JII/IHUeI?IHLIe HEpaBEHCTBa, KBa/[PaTHbIE HEPABEHCTBA, n300pakaTh pelieHne HEPABEHCTB
Ha YKCIOBOM NPSIMOM, 3aIIMCBIBATh PELIEHUE C TIOMOLIbI0 CHUMBOJIOB
Pemarp cucTreMpl JTMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAIOLIME KBAApPaTHOE
2.6 HEPaBEHCTBO, M300pa)xaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOM NpsSMOM, 3allUChIBATh
pEeLIeHNE C IOMOIIBIO CHMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA TP PELICHUH Pa3IMYHBIX 3a]a4
3 OyHKIMH
Pacnio3naBath (GyHKUMH H3y4deHHbIX BHJOB. [loKka3plBaTh CXEMaTHMUYECKH PACIOIOXKEHUE Ha
3.1 KOOPJIMHATHOH IJI0CKOCTH rpadukoB ¢yHKuumi Buaa: y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCUMOCTH OT 3HaUYCHUH K03(pPULIMEHTOB, ONMCHIBATh CBOMCTBA (YHKLIUI
39 IToka3pIBaTh CX€MaTUYECKH PacIOJIOKEHUE Ha KOOPIAMHATHOM MIOCKOCTU IpauKoB (PyHKIMIA
Buga 'y = VX, Y = [X| u onuchIBaTh cBOWCTBA PYHKIINI
33 CtpouTb U H300paxxkaTh CXeMaTHYECKU TpapUKH KBaAPaTUUHBIX (QYHKIUI, ONMCHIBATh CBOICTBA
KBaJIpaTUYHBIX (QYHKIMHI 10 UX rpaduxkam
34 Pacrio3naBaTh KBaJpaTH4HYIO (QYHKIUIO MO (QopMmyse, NPUBOIUTH NMPUMEPHI KBaJpaTHUHBIX
(GyHKIMH U3 pealibHOM KU3HU, GU3UKU, TEOMETPUHU
4 Apudmernueckas 1 reoMeTpuUecKas IpoOrpeccuu
41 Pacnio3HaBath apuMeTHUECKyl0 U T'€OMETPHUYECKYI0 HPOTPEcCCUH MpH Ppas3HbIX crocobax
3a/laHus
492 BoinonHsATh BBIYMCICHUA C HCMONb30BAHHEM ¢dbopMynn N-ro wieHa apuPMETHUECKON W
re€OMETPUUYECKOM MPOTrPECCU, CYMMBI IIEPBBIX N UJIEHOB
4.3 N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MJIIOCKOCTH
44 Pemarp 3agauu, CBS3aHHBIE C YMCIOBBIMHU IOCIEAOBATEIBHOCTSIMHU, B TOM YHUCIE 33/Ja4d U3
peabHOM JKHU3HHU (C UCTIOIBb30BaHUEM KAJIBKYISATOPA, IIUPPOBBIX TEXHOIOTHI)
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BBIYUCTICHUS
11 KBanpatuslit kopeHb U3 uncinia. [lonstre 06 uppanroHanbHOM uncie. JlecaTnyHbie TpUOIMKEeHUs
VpPpaLMOHAJIBHBIX YHCET
19 CBoiicTBa apupMeTHYECKIX KBAAPATHBIX KOPHEH 1 X IPUMEHEHHE K TPE0OPa30BAHUIO YHCIOBBIX
BBIPAYKEHHI U BBIYUCIIEHUSIM. J[€CTBUTENBHBIE YUCIa
1.3 CreneHs ¢ 1eabIM MOKa3aresneM u e€ cBoiicTBa. CTaHAapTHAs 3allUCh YUCia
2 Anrebpanueckue BbIpaXKeHUs
2.1 KBanpaThslil TpéxuiieH, pa3ioKeHUe KBaAPAaTHOrO TPEXWIEHA HA MHOXKHUTEIN




2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoi qpoou
2.3 Crnosxenue, BBIYUTaHHE, YMHOXKEHHUE, JICTICHUE anTreOpandecKux apooei
2.4 ParmonanbHble BEIpaXKEHUS M UX ITpeodpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
3.1 KBagparnoe ypaBHeHHE, GopMyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHMi, CBOIAIIMXCS K IMHEHHBIM U KBaIPaTHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATIBLHBIC YPAaBHEHUS
I'paduueckas uHTEpIIpETaLsl YPAaBHEHUHN C ABYMSI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUN
3.4 C OByMs mepeMeHHbIMU. [IpuMepsl pemieHus CHCTEM HENMHEHHBIX YpPaBHEHHUH C JBYMS
IIePEMEHHBIMU
35 Pemenne TekCTOBBIX 33724 aNreOpanyecKuM CriocoooM
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEPEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHble HEpAaBEHCTBA C OAHON EPEMEHHOM
3.10  CucreMsbl TMHEHHBIX HEPABEHCTB C OJJHON TIEPEMEHHOM
4 OyHKIIUU
41 [Tonarue ¢pynkuun. O6aacTh onpeAeaeHUs U MHOXKECTBO 3HaueHUH GyHKiuu. CriocoObl 3a1aHus
byHKIUH
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKIMU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
4.4 @DyHKIUH, OTIMCHIBAOIIIE MPSIMYIO H 00PAaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKu
45 @yHkumu y =X7, y =X’
4.6 Oynkun y = X, Yy = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHUH
9 KIIACC
Kox IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna u BBIYMCICHUS
1.1 PanmonanbHbIe UnciIa, UPPAHOHATBHBIC YHCIIA, KOHEYHbIE M OECKOHEYHbIE IeCATHYHbIE IPOOU
MHOXecTBO IeHCTBUTENBHBIX YUCEN, IEHCTBUTENIbHBIE YHCIAa KaK OECKOHEUHBIE AECATUYHbIE pOOu.
1.2 B3aumHO 0/1HO3HAYHOE COOTBETCTBUE MEXKTy MHOYKECTBOM JIEHCTBUTENIBHBIX YHCEN U KOOPAUHATHOMN
npsiMoil. CpaBHeHHE AEHCTBUTEIbHBIX YHCENT
1.3 Apudmernueckue I1eUCTBUS C ICUCTBUTEIHHBIMH YUCIAMHU
W3mepenus, nmpuOmmkeHus, oueHKU. Pa3smepbl OOBEKTOB OKPYXAlOIIEro MUpPaA, AJIUTEIbHOCTb
1.4 IPOILIECCOB B OKpyskatomieM Mupe. [IpubnmxénHoe 3HaueHHE BETMYUHBI, TOYHOCTb MPUOIMKEHHS.
Oxkpyrnenue yucen. [Ipukuka u olleHKa pe3yJIbTaTOB BIYUCICHUI
2 YpaBHEeHMsI U HEPABEHCTBA
2.1 VYpaBHeHHUsI ¢ OIHOI epeMeHHON
2.2 JIuneliHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOSIIINUXCS K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHNUH, CBOASAIIMXCS K KBaIPAaTHBIM
24 bukBanpatHoe ypaBHeHHe. IIpumepsl pelleHus YpaBHEHMM TPETbE W YETBEPTOM CTENEHEU
pa3IoKEHUEM Ha MHOKUTEIH
2.5 Pemenne npoOHO-pallMOHANIBHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemrenne cucreM IByX JIMHEWHBIX YPaBHEHUHN C JBYMS IEPEMEHHBIMU
2.9 Pemenue cucrem AByX ypaBHEHU, OJJHO U3 KOTOPBIX JIMHEHHOE, a APYro€ — BTOPOM CTENEHU
2.10  I'paduueckast uHTEpIpETAMS CUCTEMbI YPAaBHEHHI C IBYMsI IEPEMEHHBIMHU




2.11

Pemennie TeKCTOBBIX 33729 areOpandeckuM crmocooom

2.12  YucnoBble HEPABEHCTBA M UX CBOICTBA

2.13  Pemienue TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOMN

2.14  PemieHue CUCTEM JIMHEHHBIX HEPABEHCTB C OJJHON IIEPEMEHHOM

2.15 | KsagparHble HepaBEeHCTBA

2.16  I'paduueckast uHTepIpETALMsI HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU

3 OyHKIIUA

31 KBagpatuunas ¢ysnkuus, e€ rpaduk u cBoiictsa. Ilapadoina, KoopanHATHI BEPIIMHBI 1apadO0IIbl, OCh
CUMMETpPHUHU TapadoIbl

3.2 I'paduku Gpynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku Gyukimit y=K/X, y = X° 1 ux cBoiicTBa

3.4 I'paduku Gynakmuii , u Ux CBOMCTBA

4 YucnoBele NOCIEI0BATEIBHOCTH

41 Omnpenenenue u cnocoObl 3aJJaHUs YMCIOBBIX TOCIIEI0BATENbHOCTEN. 3ajaHNe OCIEe10BATEIbHOCTH
PeKyppeHTHOH GopmyItoii u hopmMymoi N-To YieHa

492 Apudmernaeckas nporpeccus. Popmyisl N-To WieHa apuHMETHIECKONW POTPECCHH, CYMMBI TIEPBBIX
N 4JIeHOB

43 I'eomerpuueckas nporpeccus. @opMybl N-ro wieHa reoMETPUIECKON IpOrpeccuu, CyMMbl MEPBBIX
N 4JIeHOB

44 N300pakeHue 4ieHOB apu(hMETHUECKON U TeOMETPUIECKOM MPOrpeccHii ToOUKaMu Ha KOOPIMHATHOM
IIJIOCKOCTH. JINMHEWHBIN U 3KCIIOHEHIIMATIbHBIN POCT

4.5 CnoxHbI€ MPOLIEHTHI

ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEGOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

Kon

NpoBepsieMor
0 TpedoBaHus

IIpoBepsiemble TpeOOBaHUSI K NPEAMETHBIM Pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUIMU: MHOXKECTBO, IIOJAMHOXKECTBO, OIIEPALIUU HAaJl MHOXKECTBAMU;
YMEHHE ONEepUpOBATh MOHATUSAMU: rpad, CBA3HBIN rpad, IepeBO, LUK, TPUMEHATh UX IMpPH
peleHn! 3a1a4; YMEHHE UCIIOIb30BaTh I'papueckoe NpeACTaBIeHNe MHOXKECTB JIsl OUCAHUS
peaJIbHBIX MIPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB

VYMmenue ONCpHUPOBATH NOHATUAMM: OIIPCACIICHHUEC, aKCUOMA, TCOPEMA, 10KA3aTCIIbCTBO, YMCHUC
pacnio3HaBaTb UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS, IIPUBOJAUTE MPUMEPBI U KOHTPIIPUMCPEI,
CTPOUTH BBICKA3bIBAHUA Y OTPHULIAHU A BBICKA3bIBaHUHU

YMeHue onepupoBaTh MNOHATUSMHU: HATypaJbHOE YHCJIO, NPOCTOE U COCTaBHOE YMUCIIO,
JEIMMOCTh HATypaJbHBIX 4YMCEJ, NPU3HAKK JAEITUMOCTH, LEJI0€ YHUCI0, MOAYNIb YHCIA,
OOBIKHOBEHHas! Ipo0b U JecATUYHasi 1poOb, CTAaHAAPTHBINA BUJ YKCIa, palMOHAIbHOE YHCIIO,
UppaloHaIbHOE YUCII0, apu(METUUECKUI KBaAPATHBII KOPEHb; YMEHUE BBITIOIHSTD 1EHCTBHS
C YHUCIIaM{, CPaBHUBATh M YNOPSAOYMBATh YHCIIA, MPEACTABIATh YMCIa HAa KOOPIWHATHOU
MIPSIMOM, OKPYTJISITh YKCIIA; YMEHUE JIe]1aTh IPUKUIKY U OLIEHKY PE3YJIbTaTa BEIUMCICHUN

YMeHue onepupoBaTh MNOHATHSMH: CTENEHb C IEJIbIM IOoKa3zaTeneM, apuMeTHYECKHil
KBaJIpaTHBI KOPEHb, MHOTOWIEH, anredpandeckas 1po0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM
HATYpaJbHON CTeNeHu OOoJbllle €IMHUIBI, YMEHHE BBINOIHATH PAcdEThl MO (OopMyNaMm,
peoOpa3oBaHus LEJbIX, IPOOHO-pAllMOHATBHBIX BBIPAKEHUN U BBIPAXKEHUH C KOPHIMH,
pas3iokeHue MHOTOWIEHa HA MHOXKUTENH, B TOM YHCJIE C UCHOIb30BaHUEM (HOpMYI pa3HOCTH
KBaJIpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHSIMH: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOM NEPEMEHHOM,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YMEHUE pellaTh JUHEHHBIE U KBAaIpaTHBIC
ypaBHEHMsI, APOOHO-PALMOHAIBHBIE YpPaBHEHHS C OJHOM IE€PEMEHHOM, CHUCTEMBI JBYX
JUHEWHBIX YpaBHEHHH, JIMHEHHbIE HEPaBEHCTBA M WX CUCTEMbI, KBaJpaTHbIE M APOOHO-




panroHalIbHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIIE IIPU PELLICHUH 3a/1a4 U3 IPYTUX
IIPEIMETOB M TIPAaKTHYECKUX 3a7ad; YMEHHME MHCIIONb30BaThb KOOPAHMHATHYIO MNPSMYI0 U
KOOPAMHATHYIO IIOCKOCTbH JUIsSI H300paykeHHsl pellicHH ypaBHEeHUH, HEPABEHCTB M CUCTEM

YMeHue onepupoBarth MOHATUAMU: GYHKIUSA, TpaPuK GYHKINHU, HYIH QYHKIHH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, TPOMEKYTKM BO3pAacTaHus, yObIBaHUs, HauOoibliee M HauMEHbIIEe
3Ha4eHUs (YHKUUH; YMEHHE OINEepUPOBATh HOHATHSAMH: NpsMas MPONOPIHOHAIBHOCTS,
TuHEeHHas (GYHKOUS, KBaapaTW4Has (QYHKIUS, oOpaTHas NPONOPILHMOHATBHOCTH, Mapadoa,
runep0osia; yMeHue cTpouTh rpaduku (yHKIWH, UCHOIB30BATh TPaQUKHU IS ONpeIeTICHHS
CBOMCTB IPOLIECCOB M 3aBUCHMOCTEH, IS PELICHUs 3a]a4d U3 JPYrHX Y4eOHBIX NMPEIMETOB U
peanbHOM )KU3HU; YMEHHE BBIPAXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXK/1y BETUUYNHAMH

YMeHue oneprupoBaTh NOHATUSIMU: MTOCIICIOBATEILHOCTD, apuMeTHYECKast U TeOMETpUUIECKast
MIPOrPECCUH; YMEHHUE HCIIOJIb30BaTh CBOMCTBA IOCIEAOBATENBHOCTEH, (OPMYJbl CyMMBI U
o0IIero 4wieHa MpU PEHICHUH 3a/1ad, B TOM YHCJE 33/1a4 U3 JPYTHX y4eOHBIX MPEIMETOB H
peanbHOU KU3HU

YMeHnue pemarh 3ajaui pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MIPOLIEHTHI, 10JIU U YacTH, IBUKEHUE,
paboTy, IIeHy TOBAPOB U CTOMMOCTb MTOKYIIOK U YCJIYT, HAJIOTH, 3a]]a4l U3 00JIaCTH yIpaBICHU
JUYHBIMA M CEMEHHBIMH (pUHAHCAaMM); YMEHHE COCTaBISATh BBIPAKEHUS, YpPAaBHEHHS,
HEPaBEHCTBA U CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIEA0BATh [TOJIYYEHHOE PELIEHUE U OLICHUBATh
IIPaB0N0I00HOCTh MOJTYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBarh MOHATHAMH: (Urypa, TOUKA, OTPE30K, IMpsMas, JIyd, JIOMaHas, yroi,
MHOT'OYTOJIbHUK, TpPEYrojbHUK, PpAaBHOOCIPEHHBII M PaBHOCTOPOHHHHA TPEYroJIbHUKHU,
NPSIMOYTOJIbHBI ~ TPEYroJIbHUK, MeAHaHa, OHCCEeKTpHCa U  BBICOTa  TPEYrOJIbHUKA,
YeThIpEXYTOJbHUK, [apajulejorpamMm, pomMO, NpPSIMOYTOJbHUK, KBaJpaT, Tpanenus;
OKPY>XKHOCTb, KpYI, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTypamMH; yMEHHE
pelmars 3aJadd, B TOM YHUCIIE U3 [OBCEAHEBHOM JKM3HH, Ha HAXOXKICHHE T'€OMETPUYECKUX
BEJIMYMH C IPUMEHEHNEM H3YYEHHBIX CBOMCTB (DUTYp U PaKTOB

10

YMeHHne omnepupoBaTh IMOHSATHAMHU: PABEHCTBO (UTYp, PaBEHCTBO TPEYTOJbHUKOB;
[IapAJUIEJIBHOCTh U MEPIEHAUKYISPHOCTh NMPSAMBIX, YTOJI MEXIY HNPSMBIMH, IEPHEHAUKYJILAD,
HaKJIOHHAs, MPOEKIUs, nogo0ue Guryp, nmogo0oHbIE TPEYTOIbHUKH, CAMMETPHUS OTHOCUTEIBHO
TOYKM U MpsIMOH; yMEeHHe paclo3HaBaThb PABEHCTBO, CHUMMETpUI0O U mojpodue ¢uryp,
MapaJUIEIbHOCTh U MEPIICHIUKYIISIPHOCTD NPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBath MOHATUSAMU: JUIMHA, PACCTOSHUE, YTOJI (BEIMYMHA YIJIa, CHHYC U KOCUHYC
yria TpeyroibHWKA), TIIOIIA[h; YMEHHE OIIEHHBATh pa3Mepbl MPEIMETOB U OOBEKTOB B
OKpY’KaIOIlleM MUPE; YMEHHE IPUMEHSTH (POPMYIIbI IEPUMETPA U TIOIIAH MHOTOYT OJIbHUKOB,
JUTMHBI OKPY>KHOCTHU U IUIOMIAAHN Kpyra, o0beMa MpsMOYTOJIbHOTO Mapasuiefienuneia; yMEeHue
MPUMEHATHh TIPU3HAKU PABEHCTBA TPEYTrOJILHUKOB, TEOPEMY O CYMME YTJIOB TPEYroJbHHUKA,
teopemy [Iudaropa, TpuroHoMeTpuIecKrue COOTHOIICHUS ISl BBIYMCIECHUS ITTHH, PACCTOSHUH,
Iomaaei

12

YMmenue n3o0paxarb MIOCKHE (QUIypbl U UX KOMOMHAIMU, MPOCTPAHCTBEHHBIE (QUIYpHI OT
PYKH, C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB 110 TEKCTOBOMY WIIH
CHUMBOJIbHOMY OIHMCAaHHUIO

13

YMeHue onepupoBaTh NOHATUSAMHU: IIPSIMOYTOJIBHASL CUCTEMA KOOPAHMHAT;, KOOPAUHATHI TOUKH,
BEKTOP, CyMMa BEKTOpPOB, IIPOM3BEICHHUE BEKTOpAa HA 4YHUCIIO, CKAJISPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHUE HCIIOJIb30BaTh BEKTOPHI M KOOPAWHATHI Ul IPEACTABICHUS JAaHHBIX U
pelieHus 3a/1a4, B TOM YUCJIE U3 IPYTUX Y4EOHBIX MTPEIMETOB U pealibHOM KU3HU

14

YMeHue onepupoBaTh MOHATHSAMU: CTOJIOMKOBBIE U KPYTOBbIE AMAarpaMMbl, TAOIUIIbI, CPEIHEE
apupmMeTHyecKoe, MeInaHa, HanboJbllee 1 HauMEeHbIlIee 3HaYeHUs1, Pa3Max YruCIOBOro Habopa;
YMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH U MIPEOOPa30BbIBATh HHPOPMAIIHIO, IPEACTABIECHHYIO B
TabIUIaX U Ha JUarpaMMax, OTpakKarollyro CBOMCTBA U XapaKTEPUCTUKHU pealbHBIX MPOLECCOB
U SIBJICHHUI; YMEHHE PAaClIO3HABATh N3MEHUYMBBIE BEJIMUYHMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHSATUSAMM: CIYYalHBIH ONBIT  (CIy4yallHBIA  HKCHEPUMEHT),
3JIEMEHTapHOE COOBITHE (RIIEMEHTApHBIN HCXOM) CIy4ailHOro OmbITa, cilyyaiiHoe coObITHE,
BEPOSATHOCTb COOBITUS; YMEHHE HAXOJUTh BEPOSTHOCTH CIIy4alHBIX COOBITHI B ONBITaX C
PaBHOBO3MOXKHBIMH ~ SJIEMEHTAPHBIMH ~ COOBITHUSIMHM;, yMEHHE pellarh 33Jadyd  METOAOM
OpPraHU30BaHHOIO Iepedopa U ¢ UCIOJIb30BAaHMEM IIPABMJIA YMHOKEHHs; YMEHUE OLIEHUBATh




BEPOSTHOCTH PEANbHBIX COOBITUI M SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITMM B OKpPY)KAIOLIEM MHUPE U B JKU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET M €ro POJbI0 B MAaCCOBBIX
SIBJICHUSX

YMeHue BEIOUpaTh MOIXO AN U3YYEHHBIN METOT JIJIs1 PEIICHUS 3a/1a4H, TPUBOIUTH TPUMEPHI
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB
16 MaTeMaTUKH B MCKYCCTBE, OIMMCHIBATH OTICIBbHBIC BBIIAIOIIMECS PE3YNbTAaThl, MOJTYyYEHHBIC B
X0JI€ Pa3BUTHSI MATEMATHKHU KaK HAYKH, TPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUIA U X
ABTOPOB B OTEYECTBEHHON U BCEMUPHON HCTOPUU

HEPEYEHDb 3JIEMEHTOB COILEPXKXAHUSA, ITPOBEPAEMBIX HA OI'3 ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JI€MEHT COJAEePKAHMS
1  Ywucna u BeIYKCIECHUSA
1.1 HarypanbHble u nensle uncia. [Ipu3Haku JeIMMOCTH LEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U ICCATHYHBIC APOOH, TPOICHTHI, 0ECKOHEUHBIE TIEPHUOAMUECKIE JPOOH
1.3  PammonanbHbIe yncaa. ApudMETHUECKUE OTIEpAIMH C PAIIHOHAILHBIMU YUCIIAMHU
1.4  [leiicTBuTenpHbIC Yncia. ApupMETHYECKIE OTEPALNY C ICHCTBUTEIBHBIMHA YHCIAMHU
1.5  [puGnmxEHHBIC BEIYMCICHUS, IPABHIJIA OKPYTIICHHSI, TPUKH/IKA M OIICHKA PE3YJIbTaTa BEIYMCICHUI
2  AnreOpanuecKue BBIPAKCHHS
2.1 | bykBeHHbIE BbIpaKE€HUS (BBIPAKECHHUS C IEPEMEHHBIMH )
2.2 | Crenens ¢ LenbIM nokazareneM. CTeneHb ¢ palMoHaIbHBIM Noka3arenaeM. CBOMCTBA CTENEHU
2.3 | MHorouseHsl
2.4  Anrebpanueckas 1poOb
25 ApI/Iq}MeTI/quCKI/Iﬁ KOpeHb HaTypajbHOW creneHu. JleficTBusg C apudMeTHUEeCKUMHU KOPHIMU
HATYpaJIbHOH CTETIeHN
3 | YpaBHEHHUsS M HEPABEHCTBA
3.1 Ilensle u qpoOHO-panMOHATIbHBIE YpaBHEHHs. CHUCTEMBI M COBOKYITHOCTH YpaBHEHUH
3.2 llenble u JpoOHO-panlMOHaIbHBIE HEpaBeHCTBA. CHCTEMBbl U COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenne TeKCTOBBIX 3a1a4
4 Yucnosble NOCIEI0BATEILHOCTH
4.1 | TlocnenoBarenbHOCTH, CIIOCOOBI 334aHNUS TIOCIE0BATEILHOCTEMN
4.2 | Apudmernueckas u reoMeTpruecKas mporpeccuu. @opmyiia CII0KHBIX MPOLIEHTOB
5 | @yHKUMH
@yHkuMs, crnocodbl 3ananus pynkuuu. ['padux ¢yHxnuu. O6nacTh onpenesieHuss U MHOKECTBO
51 3HayeHudt pyHkuuu. Hymu pynkuuu. [IpomexyTku 3HaKomocTostHCTBa. [IpoMeyTKH MOHOTOHHOCTH
dbyHku. MakcuMymbl 1 MUHUMYMBI pyHKnu. Haubosbiiee u HanMeHblee 3HaueHne (QyHKIUU Ha
IPOMEXKYTKE
6  KoopauHaTsl Ha MpsIMOM U TJIOCKOCTH
6.1 KoopaunarHas npsimas
6.2 | JlexkapTOBBI KOOPIUHATHI HA MJIOCKOCTH
7 T'eomerpus
7.1 | T'eomerpuueckue GUrypsl 1 X CBOMCTBA
7.2 | TpeyroibHUK
7.3 | MHOTOYTOJIbHUKH
7.4 | OKpyXHOCTb U KpYyT
7.5 | 3mepeHune reoMeTpUueCKUX BEIMYHH
7.6 | BexTopbl Ha INIOCKOCTH
8 | BeposSTHOCTH M CTaTUCTHKA

8.1

OnucarenpbHas CTaTUCTUKA




8.2  BeposiTHOCTB

8.3 KomOunaropuka

8.4 MmuoxecTBa

8.5 TI'padsr

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka. Anre6pa: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiaacc/ MakaperdyeB FO.H., Munaok H.I'.,
HemkoB K.M. m ngpyrume; mon pen. Temskockoro C.A., AxumonepHoe oOmectBo «M3aarenbcTBo
«[IpocBemenue»

Maremaruka. Anredpa: 8- kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kitacc/ Makapwrues FO.H., Munaiok H.I'.,
HemkoB K.M. m apyrume; moxm pen. TemskoBckoro C.A., AxkmwoHepHoe o0mecTtBo «M3maTeinbcTBo
«IIpocBemenune»

Marematnka. Anre6pa: 9-if kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kinace/ Makapsraes FO.H., Munmiok H.I'.,
HemkoB K.M. m gapyrume; mon pen. Temsxockoro C.A., AxkumonepHoe oOmiectBo «M3maTenscTBO
«IIpocBemenune»

Maremaruka. BeposiTHOCTh U cTatucTuka: 7-9-¢ kiacchl: 0a30BBI ypOBEHB: Y4eOHUK: B 2 HacTsx, 7-9
kiaccel/ Beiconkuit U.P., flmenko U.B.; mox pen. Amenko W.B., Aknmoneproe o0miectBo «M31aTreascTBo
«IIpocBemenune»

Maremaruka. 'eomerpusi: 7-9-¢ kimaccol: 0a30BbIi YpOBEeHbB: yueOHHK, 7-9 knaccel/ AtanacsH JI.C., Byry3oB
B.®., Kagomies C.b. u npyrue, AkimonepHoe odmiectBo «M3mgarenscTBo «IIpocBerieHues

METOANYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA

Maremaruka. AnreOpa: 7-i kimacc: 0a30BbIN ypoBeHb: y4eOHHK, 7 kimacc/ MakaperaeB FO.H., Munmgiok
H.I'., HemikoB K.U. u npyrue; nox pen. TenskoBckoro C.A., AkunonepHoe oduiectBo «l3aarenscTBo
«IIpocsemenne»

Marematuka. Anre6pa: 8- kinacc: 6a30Bblif ypoBeHb: yueOHUK, 8 kiace/ Makapsrues FO.H., Muntok H.T'.,
Hemxos K.M. u nppyrue; mox pexn. Temskoeckoro C.A., AxuuoHepHoe o6mectBo «l3garenscTBo
«IIpocBemenne»

Marematuka. Anrebpa: 9-if kinacc: 6a30Bblif ypoBeHb: yueOHUK, 9 kinace/ Makapsrues FO.H., Munok H.I'.,
HemkoB K.M. u gapyrume; mox pen. Temsxockoro C.A., AxnuoHepHoe ob6mectBo «M31aTenscTBO
«IIpocsemenue»

Maremaruka. BeposiTHOCTh U cratuctuka: 7-9-¢ kimaccel: 0a30BbIil ypoBeHB: Y4eOHUK: B 2 4YacTax, 7-9
knaccel/ Beicoukuit U.P., fmenxo U.B.; mon pen. Amenko U.B., AxkimonepHoe obmiectBo «M3aarenscTBo
«IIpocsemienune»

Marematuka. ['eometpusi: 7-9-e kiaccsl: 6a30BbIi ypoBeHb: yueOHUK, 7-9 kiaccel/ Atanacsit JI.C., Byty3oB
B.®., Kagomues C.b. u apyrue, Aximonepnoe obuiectBo «M3narensctBo «lIpocsenienner»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI 1 PECYPCbBI CETU UHTEPHET

bubmuoreka I1OK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
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