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HOACHUTEJBHASA 3AIINCKA

AnreOpa SIBISETCS OJIHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA
obecrieuyMBaeT U3YYEHHUE JAPYrUX JUCHUIUIMH, KAaK €CTECTBEHHO-HAy4YHOro, TaK U
TYMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOAMMO JIsi MPOJOJKEHUsT oOpa3oBaHUsA U B
MOBCEIHCBHOM >km3HU. Pa3Butne y oOyyalommxcss HAyYHBIX MPEJICTABICHUH O
IPOUCXOXKIEHUH U CYIIHOCTH ajre0pandeckux aOCTpakIui, Crocode OoTpaxKeHus
MaTeMaTH4YeCKOW HayKOW SBJIGHMM W TIPOLIECCOB B TMpUpPOAE U OOIIECTBE, POJIH
MaTEeMaTUYeCKOTO0 MOJCIUPOBAHUS B HAyYHOM IIO3HAHWM W B TPAKTHKE CIOCOOCTBYET
(GhOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4E€CTB MBINUICHUS, HEOOXOIUMBIX IS
ajanTallii B COBpeMEHHOM IudpoBoM obmecTBe. M3ydeHue anreOpbl oOecreynBacT
pa3BUTHE YMEHHUS HaOmogaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIILICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS
U BBIBOJBI, (opMynupoBaTh YyTBepxkiaeHHs. OcBoeHHE Kypca anreOpsl oOecrneyuBacT
pa3BUTHE JIOTMYECKOTO MBINUICHUS] OOYyYarolMXCsl: OHU HCIHOJB3YIOT JEAYKTHUBHBIE U
MHIYKTHUBHBIE pacCyXJIeHUs, 00001eHne U KOHKPETHU3aIluI0, aOCTparupoBaHKUe U aHAJIOTHIO.
OOy4uenue anredpe mpesrnosaracT 3HAYUTEIbHBIM 00BEM CaMOCTOSTEIBLHON JEATEIbHOCTH
0o0yyYarommxcsi, IMOATOMY CaMOCTOSITEJIbHOE pEIIeHUWE 3a/ad SIBISETCS peallu3aluen
NEATEeIbHOCTHOTO MPUHIIMIIA O0yUYEHUS.

B cTpykType mnporpamMmpl y4eOHOTO Kypca «Aunrebpa» s OCHOBHOTO OOIIETO
00pa3oBaHHsI OCHOBHOE MECTO 3aHHMAIOT COACPKATEIbHO-METOANYEeCKHe TUHNK: «Hucnaa u
BBIYHCIICHUS», «ANreOpanyecKue BRIPAKCHHN, « YPABHCHHUS U HEpaBEHCTBA», « DYHKITUN.
Kaxnas U3 3TUX COAEPKATEIBHO-METOIUUECKUX JTUHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX
JIET U3YUYEHHS Kypca, B3aUMOJICHCTBYSI C APYTUMU €ro JIUHUSAMU. B Xo11e u3ydyeHus: yaeOHoro
Kypca oOO0ydJaromuMcsl TPUXOJIUTCS JIOTHYECKH PacCyXKIaTh, HCIOJIB30BaTh TEOPETHKO-
MHO>KECTBEHHBIN S3BIK. B CBS3M ¢ 3TUM B mporpaMMmy ydeOHOro kypca «Amiredpa»
BKJIIOUEHBl HEKOTOPHIC OCHOBBI JIOTWKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX paszjieniax
MaTeMaTUYECKOro 00pa30BaHMsI U CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIIMMHUCS OCHOB
YHUBEPCAJIBHOTO  MaremMaTuyeckoro  s3pika.  CoaepikaTenbHOM U CTPYKTYpPHOM
0COOEHHOCTBIO YUeOHOTO Kypca « AnreOpay SIBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «YUuciaa U BBIYUCICHUSD CIYXKUAT OCHOBOM JJIsl NAJIbHEHMIIETro
M3YUYCHHS] MAaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYAIOITUXCS JIOTUYECKOT'O MBIIILICHHUS,
(GOopMUPOBAHUIO YMEHHUS TIOJIB30BAaThCS ~ AJITOPUTMaMH, a TakKKe [MPUOOPETEHUIO
MPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISl IOBCEAHEBHOW >KM3HHM. Pa3BHUTHE TOHSATHS O
YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHWs CBSI3aHO C pAIMOHATBLHBIMU U
HMpparMoHaIbHBIMU YKCIaMHU, (OPMUPOBAaHUEM TPEACTABICHUN O JNEUCTBUTEILHOM YHUCIIE.
3aBepIiieHne OCBOSHUSI YMCJIOBOM JIMHUKM OTHECEHO K CpeHEMY 00IeMy 00pa30BaHHUIO.

Conepxanue JBYX alreOpadyecKux JUHUM — «AJre0Opandeckue BBIpaKEHUS» U
«YpaBHEHHSI ¥  HEPABEHCTBA» CIOCOOCTBYeT (OPMUPOBAHUIO Y  OOyYarOIIMXCS
MaTEeMaTUYeCKOro amnmapara, HeOOXOIUMOTO MJisi PelIeHUs 3a71ad MaTEMaTHUKH, CMEXHBIX
npeAMETOB M TPaKTHUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOTrO o0OIIEro
oOpa3oBaHUs YYEOHBIM MaTepual TPYNIUPYETCS BOKPYT pallMOHATIBHBIX BBIPAKESHUM.



Anrebpa JIEeMOHCTpUPYET 3HAUYEHHE MaTeMaTHMKH KaK S3bIKa Il MOCTPOCHHUS
MAaTEMATUYECKUX MOJICIIEN, ONMUCAHUA MPOLECCOB W SIBJICHUN peaabHOro mupa. B 3amaum
oOydeHusi anreOpe BXOASAT TaKKe JalIbHEiIee pa3BUTHUE AJTOPUTMUYECKOTO MBILIUICHUS,
HE0OXOIUMOI0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca MHGOPMATUKHU, U OBJIaJICHUE HABBIKAMU
JIeNyKTUBHBIX paccyxaeHuii. [[peoOpa3zoBaHre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpa)KkeHUs1, CHOCOOHOCTEH K MaTEMaTUY€CKOMY TBOPUECTRY.

Conepxanue  (PyHKIUMOHAIBHO-TPAQUUECKON JIMHUM HAIEICHO Ha IOJy4YeHHE
oOyJaromMMuCss 3HaHUW O (YHKIMSIX KaK BaKHEWIIed MaTeMaTHYeCKOW MOJIEeNu JUis
OMKCAHUS M MCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MPUPOJE U OOIIECTBE.
N3ydyenne matepuana crocoOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS YMEHHUS HCIOJIb30BaTh
pa3MYHbIE BBIPA3UTENBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJUYECKHE,
rpaduyeckue, BHOCUT BKJIaJ B (OPMHUpPOBAHUE MPEACTABICHUNA O POJIM MAaTEeMaTHKU B
Pa3BUTUH LIMBUJIN3ALNU U KYJIbTYPBHI.

CormacHo ydyeOHOMY IlaHy B 7-9 Kiaccax wu3yyaercs y4eOHbIM Kypc «Airedpay,
KOTOPBIM BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3fenbl coaepkaHus: «Hucna U BEIYMCICHUSD,
«Anredpanyeckue BhIpAKEHUN», « Y PaBHEHUS U HEPABEHCTBA», « DyHKIIMI.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 136 yaca
(4 yaca B Henento), B 8 kiacce — 136 ydaca (4 gyaca B Hezento), B 9 kiacce — 136 gaca (4 yaca
B HEJIETIO).



COILEPKXAHUE OBYYEHUASA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

HpoOu OOBIKHOBEHHBIE M JECSATHYHBIE, IEPEXO] OT OAHOW (OPMBI 3amucH APoOer K
npyrou. IloHAaTHe panMOHANBHOIO 4YMCHA, 3alMCh, CPAaBHEHUE, YNOPAIOYMBAHME
paloHaIbHBIX Yncen. ApupMeTuyeckre AeUCTBUS C pallMOHAIBHBIMU YHclIaMu. Perienue
3a/1a4y U3 peaIbHOW MPaKTUKHU Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHbIM IOKa3aTesIeM: ONpeesieHue, MpeoOpa3oBaHUE BbIPAXKEHUN Ha
OCHOBE OIpeIeNICHUs, 3aUCh OOIBIINX Yncen. [IpoeHThl, 3aUCh IPOLEHTOB B BUAE ApOOH
U ApoOu B BUJE NPOLEHTOB. TpH OCHOBHBIE 3aJaudl HAa MPOLEHTHI, PEIICHHE 3a7ad W3
pEeanbHOM ITPAKTUKH.

IIpruMeHenne NPU3HAKOB JEIUMOCTH, DPA3jIOKEHUE HAa MHOXXUTEIHM HaTypaJIbHBIX
qucel.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHas! PONOPLUOHAIBHOCTH.

AJuire0OpanyecKue BhIPaKEHUA

IlepemeHHBIE, YUCIOBOE 3HAUEHUE BBIPAKEHUS C ITIEPEMEHHON. JlomycTUMBIE 3HAUEHUS
nepeMeHHbIX. llpencraBieHue 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUAE (POPMYJIBL
Boruucnenuss mo dopmynam. IlpeoOpazoBaHue OyKBEHHBIX BBIPOXKEHHM, TOXIECTBEHHO
paBHbIE BBIPAXKEHMSI, IPABUIIA IPEOOPA30BAHUS CYMM U NMPOU3BENCHU, PABUIIA PACKPBITHUS
CKOOOK M MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBOMCTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

Opnounensl u  MHorouneHsl. CreneHp MHorowieHa. CiiokKeHHE, BBIYMTAHMUE,
YMHOX€HHE MHOIOWICHOB. DOpMysbl COKpPALIEHHOIO YMHOMKEHHMSA: KBagpaT CyMMBI M
KBaJgpaT pasHocTH. PopMmysia pasHOCTM KBAAparoB. PasliokeHne MHOTrO4YJIEeHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb  YypaBHEHHs, @paBwia  npeoOpa3oBaHUs  YpaBHEHMUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCJIO KOPHEW JIMHEWHOIO YpaBHEHWS,
pelieHne JMHENHbIX ypaBHEHUN. COCTaBIICHHE YpPaBHEHMH MO YCJIOBHIO 3ajayu. Pemenue
TEKCTOBBIX 33/1a4 C IIOMOILBI YPABHEHUM.

JIuneliHoe ypaBHEHHE C IBYyMs IEPEMEHHBIMH U ero rpaduk. CucreMa ABYX JIMHEWHBIX
ypaBHEHHUH ¢ JByMsI MepeMeHHbIMU. PerieHue cucteM ypaBHEHUN CIOCOOOM TMOACTAaHOBKH.
[Ipumeps! pemieHus: TEKCTOBBIX 3a7a4 C HOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUNHA

Koopaunara toukn Ha npsmou. UucnoBble npoMexXyTKU. PaccrossHue Mexny nByms
TOYKAMHU KOOPJAUHATHOMN MPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcuucca U opAvHATa TOUYKHU HA
KOOpAMHATHOH miiockocTH. [Ipumeps! rpadukos, 3anaHHbx popmynamu. UreHue rpaduxos
peanbHbIX 3aBucumocTeil. Ilonstue ¢ynkmun. I'padux dynkmun. CBoilcTBa (PYHKIIHIA.



Jluneiinas ¢ynkums, e€ rpaduk. I'padux ¢ymkumm y = |X|. ['paduueckoe pernieHne
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUMN.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBagpatueiii kopenb u3 uucina. [lonarue o0 uppanuoHanbHOM umciie. [lecaTuynbie
npUOIMKEHUST UppAIMOHANIbHBIX yKcen. CBolcTBa apuMETHUYECKUX KBAJIPATHBIX KOPHEU U
UX TpUMEHEHHE K MPeoOpa3oBaHUI0 YUCIOBBIX BBIPAKEHUH W BBIYUCICHUSIM.
JleCTBUTENIBLHBIC YHCIIA.

Crernensb ¢ 1eNbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJuire0OpanyecKue BhIPaKEHUA

KBagpatHbIil TpEXWIEH, pa3iaoKeHUE KBAAPATHOTO TPEXUWICHA HA MHOXKUTEIH.

AnreOpaundeckass apoOb. OCHOBHOE CBOMCTBO anreOpanueckod apoou. CroxkeHue,
BbIUUTAHUE, YMHOXKEHHE, JIeJICHUE anreOpandeckux apoOeil. PaiyioHanbHble BBIpAKEHUS U
UX Mpeodpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (hopmysia KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCA K JMHEHHBIM M KBajapaTHbIM. [Ipocteifmue npoOHO-
paluoOHaIbHbIE YPABHEHMUS.

['paduueckas uHTEpIpETALIMS YPABHEHHM C ABYMS IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX
YPaBHEHHU C IByMs MEPEMEHHBbIMU. [IpuMepsl peleHuss CUCTEM HEJIMHENHBIX YPABHEHUU C
JIBYMsI IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a/1a4 ajaredpanyeckum crocoooMm.

UucnoBble HEpAaBEHCTBA M HX CBOWCTBA. HeEpaBEeHCTBO € OOHOW NEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEpAaBEHCTBA C OAHOM IepeMeHHOW. CHCTeMBI
JIMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKUNHA

[Tonsitne ¢ynkuuu. OOIacTh ONpeneraeHUus W MHOXKECTBO 3HAYCHWA (PYHKITUU.
Crioco0bl 3a1anust GyHKITHIA.

I'padux pynxmuu. Urenune cBoiicTB PyHkiuu mno e€ rpaduky. [Ipumepsr rpaduxos
(GYHKIMIA, OTpa)KaIOIIUX peaIbHbIE MPOLECCHI.

@OYHKIMHU, OMUCHIBAIOLIUE MPSAMYIO U OOpPaTHYIO MPOMOPIMOHATIBHBIE 3aBUCUMOCTH, X
rpaduxn. Pyskmun Yy = X2, Y = X3, y = VX, y=|x|. ['paduueckoe pemenne ypaBHeHHi n
CHUCTEM YpaBHEHHH.

9 KUIIACC

Yuciaa v BLIYHCJICHUA
PanmonanpHbie 4mMcla, UWppallMOHAJIbHBIE 4YHCIA, KOHEUHbIE M OCECKOHEUYHBIE
JeCATUYHBIC JpoOu. MHOXKECTBO NEWCTBHUTEIBHBIX YHCEN, JCHCTBUTEIBHBIC YHCIA Kak



OecKOHEYHbIE JIeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEINIBHBIX YMCET U KOOPIAUHATHOU IPSIMOM.

CpaBHeHME IEUCTBUTENIBHBIX YKCell, apuMETUYECKUE IEUCTBUS C ACHCTBUTEIBHBIMU
YU CIIAMHU.

Pa3mepsl 00BEKTOB OKpYXAIOLIEr0 MUPA, JJIUTEILHOCTh MPOLECCOB B OKPYIKAIOIIEM
MHpE.

[Tpubnu>x€HHOE 3HAUYEHHME BEJIUYMHBI, TOYHOCTH MpUOIMKeHUs. OKpyrieHue 4uce.
[Ipukuaka v OLEHKa PE3YJIbTATOB BBIUMCICHH.

YpaBHeHUS U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHeHNM, CBOJSIIMXCS K IUHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOIAIIMXCA K  KBAJPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHrst ypaBHEHUN TPETbER U YETBEPTOM CTEIIEHEU
Pa3J10KEHUEM HA MHOKUTEIIU.

Pemenne  1poOHO-pallMOHANbBHBIX ~ YpaBHEHWH. PemieHue  TEKCTOBBIX — 3aj1ay
anreOpanyecKuM METOJIOM.

VYpaBHeHUEe ¢ ByMs NIEPEMEHHBIMU U €ro rpaduk. Pemenue cucteM OBYX JIMHEWHBIX
YPaBHEHUU C IByMs IIEPEMEHHBIMU. PelieHne cucremM JByX ypaBHEHUH, OJTHO U3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpPOil crerneHu. ['paduyeckas nHTEpHpeTalys CUCTEMbl YpaBHEHUHN
C IBYMsI IIEPEMEHHBIMU.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoOoM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PemeHne cucrtem JIMHEWHBIX
HEPaBEHCTB C OJiHOM nepeMmeHHol. KBagparueie HepaBeHcTBa. ['paduueckas uHTeprpeTarus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOyHKUUHA

KBagpatuunas ¢ynkmus, e€ rpadux u coiictBa. [lapabosna, KoOpAUHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHH 1TapadoJIbI.

I'padukn Gpynxumit: Y = kx, y =kx + b, y = k/x, y =x3,y =X, y = |X|, u ux cBoiicTsa.

Yucsi0BbIC MOCIEI0BATEILHOCTH U MIPOrPecCum

[loHdATHE  YMCIOBOM  NOCIENOBATENBHOCTH.  3aJaHUE  MOCIEAOBATEIbHOCTU
peKyppeHTHOH dhopmyoi u popmyioil N-ro uieHa.

Apudmernueckas u reomerpuueckas mporpeccuu. Dopmynel  N-ro  dieHa
apu(pMETUIECKON U TEOMETPUIECKOUN MPOTPECCUi, CYMMBI TIEPBBIX N UICHOB.

N3o0pakenne wWieHOB apu(pMETHIECKON U T€OMETPUIECKOM MPOTrpeccCHil TOUKaMu Ha
KOOPAMHATHOM MJIOCKOCTU. JIMHENHHBIN U SKCIOHEHIIUANIbHBINA POCT. CI0KHBIEC MPOLEHTHI.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INTPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca «Anredpar»
XapaKTEPU3yIOTCS:

1) naTpuoTHyYecKoe BOCIUTAHUE:

MPOSIBJICHMEM WHTEpeca K TMPONUIOMY ¥ HACTOSIIEMY POCCHICKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIEHUEM K JOCTHIXKEHHUSM POCCHICKHX MaTeMaTUKOB M POCCUHCKON
MaTeMaTUYeCKOM IIKOJIbI, K HCIIOJIb30BAHUIO OSTUX JIOCTHKEHUN B JAPYrMX HayKax W
MPUKIAAHBIX cepax;

2) rpaskIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBHIO K BBITMOJHEHUIO OOSI3aHHOCTEH TpaXKJIaHWHA U pealu3alldyd €ro Ipas,
MPE/ICTABICHUEM O MATEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SBJICHUM, TIPOLIETyp TPa’KJAHCKOTO 001IecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXICHHUIO OTHYCCKUX TMPOOJIEM, CBS3aHHBIX C TMPAKTHYCCKUM TPUMCHCHUEM
JTOCTIKCHUH HAyKH, OCO3HAaHHUEM BAXHOCTH MOPATbHO-3TUYECKHX TIPUHIUAIIOB B
JEeSTEIBLHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE yYacTHE B PEIICHWH TMPAKTHYECCKUX 3a7a4 MaTEMaTHUYCCKOM
HaIPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMAaTHYECKOTO0 OOpa30BaHUS Ha MPOTSHKCHUHU
BCEH KU3HU IS YCIEITHOW TPO(PECCHOHATBLHOMN MEeATeTLHOCTH U PAa3BUTHEM HEOOXOAMMBIX
YMEHUH, OCO3HAHHBIM BBIOOPDOM ¥ TIOCTPOCHUEM HWHJMBHIYAJIbHOW TPACKTOPUHU
o0pa3oBaHMsI W >KM3HEHHBIX IUIAHOB C Y4YETOM JUYHBIX HMHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEM;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHATHHOMY U ACTETHYECKOMY BOCIPHUSTHIO MATEMAaTHUYECKUX
OoOBEKTOB, 3ajay, pEIICHUM, pacCy>KIEeHWH, YMEHUIO BHJCTh MAaTEeMAaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHCHTAIlMEH B JICATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX MPEACTABICHHUHA 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS YEJIOBEKAa, MPUPOJABI M OOIIECTBA, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl YeIOBEUYECKOW IESITEIIbHOCTH, ATANoB €€ pa3BUTHS U
3HAYUMOCTH I Pa3BUTHS  [HUBWIM3AIMH, OBJIQJCHHEM S3BIKOM MaTEMaTUKH U
MaTeMaTHYeCKON KYJIbTYpOH KaK CPEJICTBOM ITO3HAHMS MHUpPA, OBJIAJACHHUEM MPOCTEHIITUMU
HaBbIKAMH UCCIIEIOBATENIbCKOMN NE€ATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, ¢GOpMUpPOBAHHE KYJLTYPbl 3/0POBbSI H
IMOIUOHAIBHOTO 0JI1ATONOTYYHSI:

FOTOBHOCTBIO TPUMEHSTh MaTeMaTHUYeCKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs,
BEJICHUS 3/I0pPOBOT0 00pa3a KU3HH (30pOBOE MUTAHHUE, COATaHCUPOBAHHBINA PEXKUM 3aAHITHMA



U OTJIbIXA, peryJsipHas Qu3ndeckas akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pediekcu,
IpU3HAHHEM CBOETO IPaBa Ha OMIMOKY M TAaKOTO )K€ MpaBa JIPYroro YeJIOBeKa;

7) 3K0J10THYeCKOe BOCIIMTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JJIs1 pelIeHus 3a/1a4d B 001acTH
COXPaHHOCTH OKpYXaroleld cpeipbl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKH HX BO3MOKHBIX
MOCJIENCTBUA  JUII  OKPY’)KalIled Cpelbl, OCO3HaHMEM IJI00AJbHOrO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U IyTeHl X pPelIeHHUs;

8) ajanTanus K M3MEHSIIOIIUMCS YCJIOBUSIM COLUAIBLHOM M PUPOIHON Cpebl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJOBHUAX HEOMPEAECIEHHOCTH, MOBBIINICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AESITENbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCS
y JIpYyrux JIojei, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUSA, HABBIKH U
KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOOXOAUMOCThIO B (DOPMHPOBAHMHM HOBBIX 3HAHUN, B TOM 4Hcie (OPMYJIHUPOBATH
UJeH, TMOHATUSA, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM YHCIE PaHEEC HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyallMl0, BOCHPUHUMATH CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOINNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U
neicTBuA, (POpMYJIMPOBaTh U OLEHUBATH PUCKH U MOCIEACTBHS, OPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue AeMCTBUA:

*BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy NOHATUAMH, (OPMYIUPOBATh OMNpPEAEICHUs TMOHITHUH,
YCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK KIAaCCU(UKAIIMKN, OCHOBAHUSA JUIsI 00OOIIEHUS U
CpPaBHEHUSI, KpUTEPHUH MTPOBOJIMMOIO aHAIN3A;

*BOCIIPUHUMATD, (POPMYIHPOBATH U MPEOOPA30BLIBATh CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIlaTeIbHbIC, €AMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIC;

*BBISIBJISITh MaTEMAaTUYECKHME 3aKOHOMEPHOCTH, B3aWMMOCBSI3M M TMPOTUBOPEYMS B
(dakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKICHUSIX, MpeasiaraTh KPUTEPHUH MJIs BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

eJICJIATh BBIBOJbI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUM 110 aHAJIOTHUH;

epazbuparh JIOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKJACHUH (MpsIMbIE H  OT
MIPOTUBHOI0), MPOBOAUTH CAMOCTOATENIBHO HECJIOXKHBIE JOKAa3aTeIbCTBA MATEMAaTHUUYECKUX
(GakTOB, BBICTpAWBAaTh AaAPTyMEHTAIIMIO, TPUBOJUTH TMPUMEPHI W  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;



eBBIOMpATh CIOCO0 pemieHus y4eOHOM 3amaum (CpaBHUBATh HECKOJIHKO BapHAHTOB
perieHus, BBIOMpATh HanOoJiee TOAXOMSIIANA C YYETOM CaMOCTOSITENIBHO BBIIEICHHBIX
KPUTEPHUEB).

Ba3oBble ncciienoBaTeJIbCKHeE AeiiCTBUA.

eHCIIOJIH30BAaTh  BOTMPOCHI  KAaK  HMCCIEAOBATCIIbCKUH ~ MHCTPYMEHT  ITO3HAHMSI,
dhopMyIHpOBaTh BOIMPOCH], (PUKCHPYIOIIME MPOTUBOpPEUHE, MPOOJIEMYy, CaMOCTOSTEIHHO
yCTaHaBJIMBaTh HCKOMOE W JaHHOe, (OpMHUpPOBATH THUIOTE3y, ApPTYMEHTHPOBATh CBOIO
IIO3UIIAI0, MHEHHE;

e[IPOBOJIUTH IO CAMOCTOSITEIIBHO COCTaBJICHHOMY IUIAHY HECJIOXXHBIM JKCIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
3aBHCHUMOCTEH 00BEKTOB MEKIY COOOM;

¢CaMOCTOSITEIFHO  (pOopMyJHpOBaTh 000OIIEHHWS M  BBIBOJBI IO  pe3yJibTaTam
MPOBEAEHHOTO HAOJIOMCHMS, WCCJICAOBAHMS, OIICHUBATH JOCTOBEPHOCTH IOYYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000IICHUI;

e[IDOTHO3MPOBATh  BO3MOXKHOE  pPa3BUTHE TIpollecca, a TakkKe  BBIABUTATH
MIPEIIOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

*BBISBJISITH HEJJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX
JUISL pEIEHUS 3a1a4H;

*BBIOMpATh, AHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
pa3INyYHBIX BUIOB U (YOPM IMpEICTaBICHMUS;

eBBIOMpaTh (OpMY TpEACTaBICHHUS HWH(DOPMALUMU M WUIIOCTPUPOBATH pELIAEMBbIE
3a/layu CXeMaMHu, uarpaMmmMaMu, HTHOU rpapuKoi U uX KOMOMHALIMSIMU;

*OIICHUBATh HaAEKHOCTh MH(POPMALIMU 110 KPUTEPHSIM, MIPEITIOKEHHBIM YUUTEIIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHMKaTHBHBIC YHHBEpPCaJbHbIE y4eOHbIE JeHCTBUS:

*BOCIIPUHUMATH U (POPMYIIUPOBATH CYX ACHUS B COOTBETCTBUU C YCIOBUAMHU U LEJISIMU
OOLIeHHUs], ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, J1aBaThb IOSICHEHMs II0 XOJIy pELICHMs 3aJayd, KOMMEHTUPOBATH IMOJIyYEHHBIN
pe3yibTart;

B X0/JI¢ O0CYKIEHH 3a4aBaTh BOIIPOCHI 110 CYLIECTBY 00CYkK1aeMOI TeMBbI, POOIIEMBI,
peraeMon 3a1a4M, BBICKAa3bIBaTh UJIEH, HALICJICHHBIE HA TIOUMCK PELIEHHUs, COTIOCTABIISITH CBOU
CY)KICHHMSI C CYXICHUSMHU JAPYTHX YYaCTHHKOB Juajora, OOHAapy>KWBaTh pa3inuue u
CXOJCTBO MO3UIIH, B KOPPEKTHOH opme PopMyIupOBATh Pa3HOTIACHS, CBOM BO3PAKCHHS;

IIPEACTABIIITh PE3YJIbTaThl PEIICHUS 3a/1a4H, JKCIIEPUMEHTA, UCCIIEIOBAHMS, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3a7ad NpPE3CHTALUU U
0COOEHHOCTEN ayAUTOPUH;

*[IOHMUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIWBUIYaTbHOU PabOTHI
IPU PEILICHUHU YYEOHbIX MaTEMaTUUECKUX 3aay;



e[IPUHUMATH 11€7Th COBMECTHOM NEATEIbHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOM
paboThI, pacrpenensarTh BUABI PabOT, JTOTOBapHUBATHCS, OOCYXIATh MPOIECC M PEe3yJbTaT
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

ey4acTBOBaTh B TPYNNOBBIX (opmax paboTel (00CYyXJIeHHMS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBl U APYTHE), BBIIOJHITh CBOIO YacTh PabOTHl U KOOPJIAWHUPOBATH CBOU
JEUCTBUSA C IPYTUMHU YjICHAMH KOMAaHBI, OIEHWBATh KA4eCTBO CBOETO BKJaJa B OOITHI
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHUBepPcaJIbHbIe YueOHbIe 1eiCTBUSA

Camoopranusanus:

¢CaMOCTOSITEJIBHO COCTABJIATh IUIaH, AJNTOPUTM PELICHHs 3anadu (WIK €ero 4acTb),
BbIOMpaTh CMOCOO peleHuss ¢ Y4YETOM HUMEIOUIMXCS PEecypcoB M COOCTBEHHBIX
BO3MO>KHOCTEHN, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUIEHUN ¢ YUYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

*BJI3/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOLiecca U pe3yJiIbTaTa peleHus
MaTeMaTUYECKON 3a4auH;

[IPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, HaWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

*OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTH MOCTABJIEHHOMN LIEIU U YCIOBHUSM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WM HEIOCTHKEHUS I1€JHM, HAXOJUTh OLIMOKY, /1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI

K koniy oOydenus B 7 KJjacce oOydaromuiics MOJYYUT CIEAYIOLIUE IMPEAMETHBIC
pEe3yJIbTaTHhI:

Yuciia ¥ BBIYUCTICHUS

BoinonHsaTh, coyeTass yCTHbIE U MUCbMEHHbIE MPUEMBI, apuPMETHUECKUE ACUCTBUS C
palMOHAIBHBIMUA YUCIIAMM.

HaxoauTh 3HaueHUs YHMCIOBBIX BBIPAXKEHUN, MPUMEHSTh pa3HOOOpa3HbIe CIOCOOBI U
NpUEMBI BBIYHMCIICHHUS] 3HAUYEHUN APOOHBIX BBIPAXKEHUH, COAEpKAlIUX OOBIKHOBEHHBIE M
JECATUYHBIE JPOOH.

[lepexonute OT OOHOM (OpPMBI 3amUCH 4YHMCEN K Jpyroil (mpeoOpa3oBbIBAThH
AECATUYHYIO Jp0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B
OCCKOHEYHYIO IECATUYHYIO APOOH).

CpaBHMBATh M YIOPSIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OxpyrisaTh yucna.



BpINONMHAT NPUKKMAKY W OLEHKY pPE3yJbTaTa BbIYMCICHWW, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXKCHUU. DBBINONHATE JOEUCTBUA CO CTENEHSAMUM C  HaTypaJbHBIMHU
NOKa3aTEISIMH.

[IprMeHATh NPU3HAKK IEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTENIHN HATYPaJIbHBIX YHCEL.

Pemare mpakTHKO-OpHUEHTUPOBAHHBIE 3a/1a4d, CBSA3AHHBIE C OTHOILICHHWEM BEJIMYMH,
IIPONIOPLMOHAIIBHOCTBIO BEJIWYMH, MPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTATHl PEIICHUS
3a/1a4y ¢ y4€TOM OIpaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpPUBAEMbIX 00bEKTOB.

AsreOpandecKkue BbIPaKeHUS

Hcnonb3oBarh anreOpandeckyr0 TEPMHUHOJOTUIO M CHUMBOJIMKY, NPUMEHATH €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonuth 3HaueHHsI OyKBEHHBIX BBIPAKEHUI NIPU 33JaHHBIX 3HAYECHUAX IEPEMEHHBIX.

BoeinonHsATe mpeoOpa3oBaHHs LIEJIOTO BBIPAKEHUS B MHOTOWIEH IPUBEACHUEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BpINOSMHATE yMHOKEHHME OJHOWICHA HAa MHOTOWIEH M MHOIOYJICHA Ha MHOTOYJIEH,
MPUMEHSATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh pa3a0KEHUE MHOTOWICHOB HA MHOYKHUTENIA C NIOMOIIBIO BBIHECEHUS 32
CKOOKM  OOIIEero MHOXUTENs, TIPYNIUPOBKU  CIAraeMblX, MHpPUMEHEHUS  (QopMys
COKpAIEHHOI'0 YMHOYKEHHS.

[IpuMeHATh TpeoOpa3oBaHUs MHOTOWIEHOB I PELIECHUS Pa3IMYHbIX 33Jad U3
MAaTEeMaTUKH, CMEXKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

HUcnonbs30BaTh  CBOWCTBA  CTENEHEW C  HATYPAIBHBIMH  IOKA3aTENsIMH IS
peoOpa3oBaHUsI BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pewrars nuHelHbIE ypaBHEHHS ¢ ONHOW NEPEMEHHOW, IPUMEHSIS MpaBuiia repexoaa oT
HCXOJHOTO YpaBHEHUs K PaBHOCUIBHOMY eMy. lIpoBepsTh, SBISETCA U YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METoIbl P PELICHUN JTUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TogOupaTe npuMepsl map 4yucen, SBJSIOIMXCS PEIICHHEM JIMHEHMHOrO0 YpPaBHEHHS C
IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TrpaduK JIUHEHHOTO YypaBHEHHUS C JIBYMs
MEPEMEHHBIMHU, MOJIb3YSCh IPapUKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHUS.

Pemare cucTeMbl IByX JMHEHWHBIX YPAaBHEHUU C JABYMs IEPEMEHHBIMH, B TOM YHCIIC
rpaguyecku.

CocTaBisaTh U pellaTh JUHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEMHBIX YPABHEHUU IO
YCJIOBHUIO 33Ja4d, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayd ITOJYYEHHBIN
pe3yJIbTar.

DOyHKIUU

N300paxath Ha KOOPJIMHATHYIO NPSIMYI0 TOYKY, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HWHTEpBAJIbl, 3aIllMCHIBATh YHCIOBBIE TNPOMEXKYTKH Ha
anre0pandecKoMm sI3bIKe.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOPJHMHATAM, CTPOUTH
rpaduku TUHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKINH Y = [X|.



OnuceiBaTh C TOMOIIBI0 (DYHKITMI HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYWHAMU:
CKOpPOCTb, BpEMSI, pACCTOSIHHE, LIE€HA, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIIBHOCTD, BPEMSI,
00bEM paboTHI.

Haxonuthb 3HaueHne PyHKIUU 10 3HAUEHUIO €€ apryMeHTa.

[Torumats rpadgudeckuii crocod MpeacTaBICHNs U aHaM3a HHGOPMAIINH, H3BJIEKATh U
WHTEPIPETUPOBATH MHHOPMAIIHIO U3 TPAPUKOB PEATHHBIX MPOIECCOB U 3aBHCHMOCTEH.

K koniy oOydenuss B 8 kjacce oOydaromiuiicss MOJYyYUT CIEAYIOLIME NPEIMETHbIE
pPE3yJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonbs30BaTh HadallbHBIE MPEJICTABICHUS O MHOYKECTBE JCHUCTBUTEIIBHBIX YUCEI JJIsS
CpPaBHEHMS, OKPYIJICHUSI U BBIYMCICHUHN, U300pakaTh NEUCTBUTEIbHBIC YHMCIa TOYKAMHU Ha
KOOPJIUHATHOM MPAMOM.

[IpumeHsATh MOHATHE ApUPMETHUECKOTO KBAJPATHOTO KOPHS, HAXOAUTH KBaJpPATHBIC
KOPHU, HCHOJB3ys TPU HEOOXOJMMOCTH KaJbKYJATOP, BBHIMOJHATH MPeoOpa3oBaHUs
BBIPAKECHUM, COJICPKAIINX KBaAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEM.

Ucnonb3oBaTh 3anmucu OOJBIIMX U MaJIbIX YKCEN C MOMOIIBIO JECATHUYHBIX PoOei u
crenenel yucia 10.

Aure0panvecKue BbIPAKCHUSA

[IpuMeHsATh MOHATHE CTENEHU C LIEJIbIM IOKAa3aTesieM, BBINOJHATH MpPeoOpa3oBaHUs
BBIPAKECHUMN, COJICPIKAIINX CTEMECHH C LETBIM MMOKA3aTEIEM.

BhINONMHATE TOXIECTBEHHBIC MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUI HAa OCHOBE
MpaBuJI ICUCTBUI HAJl MHOTOWICHAMH U alTreOpandecKUMU IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensTe mpeoOpa3oBaHUsI BBIPAKEHUN MJI1 pElIeHUsS pPa3JIMYHbIX 3a7ad U3
MAaTEMATUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeliHble, KBaJIpaTHBIE YPAaBHEHHS U PAllMOHAJIBHBIE YPABHEHUS, CBOSIIINECS
K HUM, CUCTEMBI JIBYX YPABHEHUM C JBYMS MIEPEMEHHBIMHU.

[IpoBoauTh NMpoCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE
C MpUMEHEeHHUeM rpaduuecKux MpeCTaBlIeHUl (yCTaHABIMBATh, UMEET JIU ypaBHEHUE WJIU
CHUCTEeMa YPAaBHEHUM PEIICHUs, €CIIU UMEET, TO CKOJIbKO, U MPOYEE).

[TepexoauTh OT ClOBECHOW (POPMYITHMPOBKH 3aadyd K €€ aireOpandecKod MOJEIH C
MOMOIIIBIO COCTABJICHUSI YPABHEHHUS WM CUCTEMbl YpAaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ]a4H MOJYyYEHHBIN Pe3yJIbTaT.

[IpuMeHsTh CBOWMCTBA YHCIOBBIX HEPABEHCTB JMJIsI CPAaBHEHHMS, OILICHKH, peElIaTh
JUHEHHBIE HEPaBEHCTBA C OJHOM TMEPEMEHHONW M WX CHUCTEMBI, JaBaTh TpapuuecKyro
WJUTIOCTPALMIO MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUNHA

[lonumate ¥ UCHONB30BaTh (YHKUMOHAIbHBIE TOHSTHS W  S3bIK  (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAUYCHUS), OTPEETATh 3HAUCHUE (PYHKITUU 1O 3HAYEHUIO apTyMEHTa,
OTIpEe/IETIATh CBOMCTBA (PyHKIIMHU IO €€ TpaduKy.

Crtpouts rpaduKu 3MeMEHTApHBIX (PYHKINN BUJA:



y = kix,y =x2,y = x3,y = |X|, y = VX, OnHCBIBATH CBOMACTBA YHCIOBON (YHKIH IO €8
rpaduKy.

K koniy oOydenuss B 9 kKjacce oOydaromIMiics MOMYYUT CIEAYIONIME NPEIMETHbIE
pE3yJIbTATHI:

Yucia 1 BIYMCICHUS

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YHUCIIA.

BoinonsaTs apudmerrueckue NeUCTBUS ¢ PallMOHATILHBIMU YKCIAMU, COYETasi YCTHBIC
Y IMCbMEHHBIE MPUEMBI, BBITIOJIHATH BBIYACICHUS C UPPALMOHATIBHBIMU YUCIIAMMU.

Haxonute 3HaueHHs CTENEHEW C LENbIMU IMOKA3aTeas MU W KOPHEW, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKECHUMN.

OKpyrisaTh NEWCTBUTEIBHBIE YHCIA, BBIIOJIHATh MPUKUAKY PE3yJIbTaTa BBIYUCICHUM,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIE W KBAaJpATHBIE YPAaBHEHUS, YPABHEHUS, CBOISIIHUECS K HHM,
npocTeiiue ApoOHO-paluOHAIbHBIE YPABHEHHUS.

Pemats cuctemsl IByX JJMHEWHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMU U CUCTEMBI ABYX
YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHUE HE SIBJISCTCS JIMHECUHBIM.

Pemiate TekcTOBBIE 3ajauM adreOpanuyecKuM CIOCOOOM C TOMOIIBIO COCTABJICHUS
YPaBHEHHUSI UM CUCTEMBI JIBYX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

[IpoBoauTe MpocTENIINE UCCIAECAOBAHUS YPABHEHUN U CUCTEM YPABHEHHUM, B TOM YHUCIIE
C MpUMEHEHUEM TpaduuecKux MpencTaBlieHuil (YCTaHABIUBATh, UMEET JIM YPABHEHHUE WM
CHUCTEeMa YpaBHEHUM pEIIeHUs, €CIIM UMEET, TO CKOJIbKO, U MpoYee).

Pemate nuHEHbIE HEPABEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, M300pa)kaTh pelICHUE
HEPABEHCTB HA YHCJIOBOM MPSAMOM, 3aMUCHIBATH PEIICHUE C TOMOIIBI0 CHMBOJIOB.

Pemate cucTEMBI JMHEWMHBIX HEPABEHCTB, CHUCTEMbl HEPABECHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHHWE CHUCTEMbl HEPABEHCTB Ha YUCIOBOM
MPSAMOM, 3aIUCHIBATh PEUICHUE C TIOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA MIPU PEUICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBate  QyHKIMM  W3yYeHHBIX  BUAOB. [loka3piBaTh  CXEMAaTHYECKU

pacIoyIo’KEeHUE Ha KOOPIMHATHOM II0CKOCTH TpadukoB GyHkimit Buga: Yy = kx, y = kx + b,y
= kix, y =ax2 + bx + ¢,y = x3,y = VX, y = |X|, B 3aBucCHMMOCTH OT 3HaYCHHIA
K03((PUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKIIMA.

Ctpouth 1 U300pakaTh CXeMaTHYECKH TpaUKH KBAAPATUIHBIX (YHKIMH, OMUCHIBATH
CBOMCTBA KBaAPATUUHBIX (PYHKLIUN N0 UX rpaduKam.

Pacro3naBaTe KkBaApaTuuHyto QYHKIUIO 10 (Qopmyne, NPUBOIUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peajbHON KU3HU, PU3UKU, TEOMETPHUU.

Yuci0BbIe MOCI€10BATEILHOCTH H MPOrpeccuu

Pacno3HaBate apuMeTHdYecKyl0 U T'eOMETPUYECKYI0 TPOTPECCHH MpPHU Pa3HBIX
crioco0ax 3aJjaHus.



BbINOMHATE BBIYHUCIEHUS C UCHOIb30BaHUEM (OPMYJ N-TO WieHa apuPMEeTHIECKON U
r€OMETPUYECKON MMPOTPECCUM, CYMMBI IIEPBBIX N YWIEHOB.

N300paxaTh 4iIeHbI NOCIEI0BATENBHOCTH TOUKAMH Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YHUCIOBBIMH IIOCJIECJOBATEIBHOCTAMH, B TOM YHCIIE
3aJla4uM U3 peaNbHOM JKU3HHU (C UCTOIB30BAaHUEM KAJIBKYJISATOPA, HIU(POBBIX TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Yucna u BeIUKCICHUS. ParnoHanbHEIC 35 1 bubnunoreka LIOK
yucia https://m.edso0.ru/7f415b90
bubnuoreka [{OK
2 AJIreOpaNTIECKHC BIPWKCHNA 21 L https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 ¥ PpaBHCHILA i HEpaBeHCTBa 30 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
4 Koopputnaret u rpagui. Gynkim 30 L https://m.edso0.ru/7f415b90
bubnunoreka LIOK
° HosToperne 1 obobmenne 14 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 5 0



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

8 KUIIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bub6nmoreka [IOK
1 UYucna u Berunciienns. KBagparasie KOpHU 17 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTeneHb ¢ UeIbiM 8 bubnnorexa [{OK
[10Ka3areyiemMm https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 Bu6moreka [JOK
KBagparssliii TpEXuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BRIPaKCHHUS. 18 1 bubnuoreka [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 20 1 bubmmoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 18 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 .H 2 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 0 httos://m.edsoo.ru/7f417af8
bubmmoreka IIOK
) .
8 YHKUH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
o Dysicuni. HHCIOBBIC GyHKIUH o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 II 16 1
OBTOpCHHE 1 0dobmeHHe https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0



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

9 KIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (wnpposrie)
Ne n/m Koutponbueie  IIpakTuueckue  00pasoBaTesibHbIE
NPOrpaMMsbI Bcero
padoThbI padoTbI pecypchl
1 Uucna u BerunucieHus. JlelicTBUTEIbHBIC 13 bubmuorexa [IOK
yucna https://m.edso00.ru/7f419d08
2 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 19 1 bubmmorexa [JOK
OJIHOM MEepEeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 19 1 bubnnorexa [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 .H 2 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 0 https://m.eds00.ru/7f419d08
bubnunoreka LIOK
) 2 1
> YHICHIH 0 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 UCJIOBBIC ITOCIICIOBATEIILHOCTH 9 httos://m.edsoo.ru/7f419d08
[ToBTOpEeHue, 060061IeHNE, CUCTEMATH3ALUS bubmmnoreka HOK
7 . 26 1
3HaHUHN https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 134 6 0



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

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

7 KIIACC

Kon y

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpPoBePSIEMOro N
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTarta
1 Yucna u evtuucnenusn
11 BoinonusaTe, coueTas ycTHbIE M TUChbMEHHbBIE TPUEMBI, apu(pMeTHyecKue AeiCTBHS C

pairoOHaJIbHBIMHU YU CJIaMU

HaxoauTh 3Ha4eHHs YUCIOBBIX BBIPAXKEHUI, IPUMEHSITh Pa3HOOOpa3HbIe CIOCOObI U
1.2 npuéMbl  BBIUMCICHHMS ~ 3HAYEHWH  JPOOHBIX  BBIPAXEHHUH,  coOAepkKallux
OOBIKHOBCHHBIC M JIECATUIHBIC IPOOH

[lepexoaute OT oxHON (opMBI 3amuck 4Ywced K Apyroi (mpeoOpa3oBBIBATH
1.3 JECSITUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH,
B OCCKOHEUHYIO ICCATUIHYIO IPOOH)

1.4 CpaBHMBATh U yNOPSAJOUYMUBATH PALIMOHATIBHBIE YHCTIA
1.5 Oxkpyriarh uncia
BrInonHAT, TPUKUAKY W OIEHKY pe3ysibTaTa BBIYMCICHUM, OIICHKY 3HAYCHUU
1.6 YUCJIOBBIX BBIPAKCHUM. BBIMOMHATE NEWCTBHUS CO CTENEHSIMHU C HaTypaJbHBIMU
MOKa3aTesIMU
1.7 [IpuMeHATh MpU3HAKU JETUMOCTH, PA3I0KEHHE HA MHOXKUTEIN HATYPATbHBIX YHCEIT

Pemrate nmpakTUKO-OpUEHTUPOBAHHBIE 3a]]a4M, CBA3aHHBIE C OTHOLIECHUEM BEIIMYUH,
MIPONOPLIMOHAIBHOCTBIO BEIWYMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIBTATHI

18 pelieHruss 3amady ¢ y49€TOM  OTPaHWYCHH, CBSA3aHHBIX CO  CBOWCTBaMH
paccMaTpuBaeMbIX 0OBHEKTOB

2 Anzebpauueckue eviparxcenusn

51 Hcnonb30BaTh anreOpanuecKkyr0 TEPMHHOJIOTHIO W CHMBOJIMKY, NMPUMEHITH €€ B
' MIPOIIecCe OCBOCHUS YIeOHOTO MaTepralia

59 Haxonute 3HaueHuss OyKBEHHBIX BBIpQXKCHHA TIPH  3aJaHHBIX 3HAUYCHHUSIX
' MepeMEHHbBIX

53 BrimonHsATe MpeoOpa3oBaHus 1ETOTO BBIPAKEHHS B MHOTOUWICH TMPUBEICHUEM
' MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24 BrITIONMHATE YMHOXKEHHE OJJHOUWIEHAa Ha MHOTOWIEH MU MHOTOUYJIEHAa HAa MHOTOYIIEH,

IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH

Ocy1iecTBIATh pa3nokeHne MHOTOWIEHOB Ha MHOKUTENIU C MOMOIIBIO BHIHECEHUS
2.5 32 CKOOKM OOINEro MHOXXHTEJNS, TPYNIHPOBKHU ClIaraeMblX, NMpUMEHEHUs (opmyi

COKPAIIEHHOTO YMHOKEHHUS

[TpumeHnsaTh NpeoOpa3oBaHUs MHOTOWICHOB JUIS PEUICHHUS pA3IUYHBIX 3a/1ad U3

26 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEabHOM MPAKTHKU

57 Hcnonp3oBaTh CBOMCTBA CTENEHEM € HATypaJbHBIMM  IIOKa3aTeNIIMU  JAJIs
' npeoOpa3oBaHusl BEIPAKEHHI
3 VYpasnenus u nepasencmea

3.1 Pemats nuHeliHbIe ypaBHEHUSI ¢ OJHOW MEPEMEHHOM, MPUMEHSIA MpaBuia Mepexoia




OT UCXOJHOI'O YPaBHEHMS K PaBHOCUIBLHOMY eMy. IIpoBepsTh, ABISETCSA JIM YUCIIO
KOpHEM ypaBHEHUS

3.2 [TpumensITh rpaduaeckre METOIbI P PEIICHUH JTHHEHHBIX YPAaBHEHUN U HX CHCTEM
33 [TonOupath mpuMepsl Nap YKCEN, SBISIOMIUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C
' JBYMsI IEPEMEHHBIMHU
34 Ctpouth B KOOPAMHATHOHM IUIOCKOCTU TpaduK JIHMHEHMHOrO YpaBHEHUS C JBYMS
' [IEPEeMEHHBIMHU; TOJIb3YSCh TPpapuKOM, IPUBOIUTE IPUMEPHI PELLICHUS YPaBHEHUS
35 Pemrate cuctempl AByX JTMHEHHBIX YPABHEHH € JIBYMsI IEPEMEHHBIMHU, B TOM UYHCIIE
' rpaduyecKku
CocTaBisTh U peliaTh JMHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEWHBIX YpaBHEHUH 110
3.6 YCIOBHUIO 33Jlayd, HWHTEPIPETUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaydd
MOJIyYEHHBIN pe3yabTaT
4 Koopounamut u cpagpuxu. @ynkyuu
N300paxaTh Ha KOOPIWHATHOW TMPSMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
4.1 KOOpAMHATaM, JIy4Hd, OTPE3KU, UHTEPBAJIbI, 3alMCHIBATh YHCIIOBBIE NMPOMEXYTKH Ha
anreOpanvdeckoM s3bIKe
4.2 OTtMeuaTh B KOOPAMHATHOM TJIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpIMHATAM
4.3 Crpouts rpaduku uHeHHbIX QyHKIuA. CTpouts rpaduk GyHKINN Y = [X|
OnuceiBaTh ¢ MOMOIIBI0 (PYHKIMI HU3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYHMHAMHU:
4.4 CKOPOCTb, BPEMsI, PACCTOSIHUE, LIEHY, KOJINYECTBO, CTOUMOCTh, TPOU3BOAUTEIILHOCTD,
BpeMmsi, 00bEM pabOTHI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYCHHIO €€ apryMeHTa
[Tonumarpy rpaduueckuil croco® mpencTaBieHHs U aHaIM3a UH(OpMaIUU,
4.6 W3BJIEKATh M MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAPHUKOB pEabHBIX MPOILIECCOB U
3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
MPOBEPAEMOro N
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA
pe3yjabTarta
1 Yucna u evluucnenun
Hcnonws30BaTh HavadbHBIC MPEJACTABICHUS O MHOXKECTBE JCUCTBUTEIHHBIX YHCEI
11 JUTsl CpaBHEHUS, OKPYTJICHUS W BBIYMCICHHM, W300paxaTh JACHCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPJAMHATHOU IIPSAMOMN
[IpuMensaThr moHsATHE apUMETUUECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBAJpAaTHHIC
1.2 KOPHH, UCHOJNB3YS TIPU HEOOXOJUMOCTH KaIbKYJSITOP, BBIIOIHATE MPeoOpazoBaHus
BBIPAXXEHUI, COAEPIKALIMX KBaIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonb3oBath 3amucu OONBIINX W MAIBIX YHCEI C MMOMOIIBIO ECATUYHBIX IPo0eit 1
' creneneit yrcia 10
2 Anzedopauueckue eviparxcenus
21 [IpuMeHsTh MOHATHE CTEMEHM C IIeNIBIM TOKa3aTesieM, BBIMOIHATh IPpeoOpazoBaHus
' BBIPAXKEHU, COAEPIKAIIMX CTENEHU C LIEJIBIM ITOKa3aTelIeM
99 BoInonHAT  TOXKIECTBEHHBbIE MPEoOpa3oBaHMs PALMOHAIBHBIX BBIPAKEHUN Ha
' OCHOBE MPaBUJI ACUCTBUN HAJ MHOTOWIEHAMU U aNre0panyecKuMu ApoOsMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOXKHUTENN




[TpumeHsaTh mNpeoOpa3oBaHUsl BBIPAKEHWH Ui pEIICHUS pa3IMyHBIX 3aqad M3

24 MaTeMaTUKHU, CMEXHBIX IIPEIMETOB, U3 peaTbHON MPAKTUKU
3 Ypaenenusn u nepasencmea
31 Pemarp nuHeliHble, KBaapaTHbBIC ypaBHefII/IH U palMOHAIbHBIE YpaBHEHUS,
CBOJAIIUECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IIepEMEHHBIMU
[IpoBoauTh mpocTeifline ucciaeToBaHUs YpaBHEHUH M CHUCTEM YpaBHEHHil, B TOM
3.2 quclie ¢ MpUMEHEHHeM TpaduyecKuX MpelcTaBieHui (ycTaHaBIMBAaTb, UMEET JIU
ypaBHEHUE WIN CUCTEMA YPABHEHUH PEILIEHUS, €CJIU UMEET, TO CKOJIBKO, U ITPOYEE)
[lepexonuTh OT cI0BECHON (OPMYIUPOBKH 337a4u K €€ anreOpandeckoil MOJENIu ¢
3.3 MOMOIIIbIO COCTABJICHHS] YPABHEHUSI UJIM CUCTEMBI YpaBHEHUU, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4yl MOJIYUYEHHBINH pe3yIbTaT
[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsi CpPaBHEHHs, OLEHKH, pPelIaTh
3.4 JMHEWHBIC HEPABEHCTBA C OJHOM MMEPEMEHHON U MX CHCTEMBI, 1aBaTh rpaduyecKyro
WUTIOCTPALIMI0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB
4 Dyukyuu
[lonumath W HCNONB30BaTh (DYHKUMOHAIBHBIE TMOHATHS M S3bIK (TEPMUHBL,
4.1 CUMBOJIMYCCKUE OO0O3HAUCHUS), ONPENCSISATh 3HAUCHUE (YHKIMH [0 3HAYCHHIO
apryMeHTa, OIpeIeTsATh CBOMCTBA (DYHKINHU 10 € TpaduKy
42 Crpouts rpaduku 3neMeHTapHbIX QyHKUMNA Buma:y = k/x, Y =X3, Yy = X3, Yy = [x],
OIHMCHIBATh CBOWCTBA YHCIIOBOW (DYHKIIMU 10 €€ TpaduKy
9 KIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpOBEPSIEMOro N
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna u epluucnenus
11 CpaBHUBaTh U YIIOPAI0UMBATH PALIMOHAIBHBIE U HPPALlMOHATIbHBIE YHCIIa
Boimonusate apudmernyeckue AEWCTBUA C PAMOHAIBHBIMH UYHCIAMH, COYETast
1.2 YCTHBIE W THUChMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHHUS C HUPPaAlMOHAIBHBIMU
YUCIaMHU
13 Haxonuth 3HadeHHsi cremeHel C IEIbIMH IMOKa3aTesIMH M KOPHEH, BBIYUCIITH
' 3HAYEHHS YUCIIOBBIX BRIPAKCHHI
14 OKpyTIATh NeUCTBUTEIIBHBIC YUCIIA, BHITTOTHATH IPUKUJIKY PE3YiIbTaTa BEIUUCICHUH,
' OIICHKY YHCJIOBBIX BBIPQKCHUI
2 Ypasnenusn u nepasencmea
51 Pemate nuHeiHble M KBaJgpaTHbIE YpPAaBHEHMs, YpaBHEHUS, CBOJAIIMECS K HUM,
MpocTeime JpoOHO-palliOHALHBIE YPABHEHUS
99 Pemate cucteMbl ByX JIMHEWHBIX YPaBHEHUU C JIBYMs MEPEMEHHBIMU U CHCTEMBbI
' JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SABIISICTCS IMHEUHBIM
53 Pemarp TekcToBBIE 3amauM anreOpayecKuM CIOCOOOM C TMOMOINBIO COCTaBJICHHS
' YpaBHEHUS UM CUCTEMBI IBYX YPaBHEHUM C IBYMs IEPEMEHHBIMU
[IpoBoauTh MpoCTEHIIME UCCIAEAOBAHMS YPAaBHEHUM WM CUCTEM ypaBHEHHUH, B TOM
24 quclie ¢ MPUMEHEHHEM TpadUyecKuX MpeACTaBICHUN (HampuMep, yCTaHABIUBATH,
MMEET JI YPaBHEHHE WJIM CUCTEMA YPaBHEHUH PEILICHUS, €CJIU UMEET, TO CKOJIBKO)
2.5 Pemate nuHEliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, M300pa)xkaTh peIICHUE




HCPAaBCHCTB Ha YHCIJIOBOM HpHMOfI, 3alMMUCbIBaTh PCIICHUEC C ITIOMOUIBIO CUMBOJIOB

Pemate cucTeMBl JTHHEHHBIX HCpPaBCHCTB, CHCTCMblI HCPABCHCTB, BKJIIOYAIOIIHEC

2.6 KBaJ[paTHOE HEPABEHCTBO, U300pakaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
MPSIMO#A, 3aMMCBIBATh PEIIEHUE C TIOMOIIBIO CHMBOJIOB
2.7 Hcnonp30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHBIX 3324
3 Dyukyuu
Pacno3naBate  (yHKIMM  HW3y4eHHBIX BHJOB. [loKa3piBaTh  CXeMaTHYECKU
31 pacnojoKeHHe Ha KOOPIMHATHOM IJIOCKOCTH TpadukoB ¢yHKImA Buma: Y=KX,
' y=kx+b, y=k/x, y=ax*+bx+c, B 3aBHCHUMOCTH OT 3HaYCHHI KOI()(DUIHECHTOB,
OIMCHIBATH CBOMCTBA (DYHKITHIA
3.9 [Toka3pIBaTh CXeMaTUYECKH PACIIONIOKEHUE HA KOOPAMHATHOMN IJIOCKOCTH IrpauKoB
' bynkuil Buaa 'y = VX, Y = [X| 1 omUCBIBaTh CBOICTBA (PYHKIIHIA
33 Ctpouth W u300pakaTh CXEMaTHYECKHM TIpadUKd KBaJApPATHYHBIX (YHKIIHH,
' OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIUH TI0 X TpaduKam
3.4 PacniosnaBate kBagpaTtuuHyr (QYHKIHIO 10 QOopMyse, NPUBOIUTH MPUMEPHI
' KBaJ[PaTUYHBIX (PYHKIUH U3 pealbHON KU3HU, PU3UKH, TCOMETPHH
4 Apupmemuueckan u zeomempuyeckas npozpeccuu
41 Pacnio3HaBaTh apu(METHYECKYI0O M T'€OMETPHYECKYI0 IPOTPECCHHM TPU Pa3HBIX
' crocobax 3aaaHus
4 BBINONMHATE BBIYUCICHHS C MCIIOJIb30BaHHEM (HOpMYJ N-TO WieHa apuMETHUECKON
' Y TEOMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB
4.3 N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH
Pemate 3amaun, CBA3aHHBIE C YMCIOBBIMU IOCIEI0BATEIbHOCTSIMHM, B TOM YHCIIE
4.4 3aladyl M3 pealbHON KH3HU (C MCHOJIB30BAaHUEM KAaIbKYJISITOpa, LHU(PPOBBIX

TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna u eviuucnenus
JlpoOu OOBIKHOBEHHBIE M JAECATHYHBIC, MEPEXO0] OT OJHOW (OpPMBI 3amucu Apoldelt K
11 npyroi. IloHdaTne pauMOHaNbHOIO 4YMCIA, 3alUCh, CPAaBHEHUE, YIIOPSAJOYMBAaHUE
palMOHaIbHBIX YUCEI
19 Apudmernueckue IeHCTBUS C palMOHAIBHBIMU 4MciaaMu. Pernenue 3agad w3 peasbHOR
' IPaKTUKU Ha 4acTu, Ha ApoOu
13 CreneHp ¢ HaTypalbHBIM TIOKa3aTeJeM: OIpenesieHHe, MpeoOpa3oBaHUe BHIPAKCHUH Ha
' OCHOBE OINpe/IEIeHHUs, 3aI1Ch OOJIbIINX YHCEI
14 [IpouieHTsl, 3anKch MPOLEHTOB B BUAE ApOOM U IpoOH B BUAE MPOLEHTOB. TpH OCHOBHBIE
' 3a/1a4M Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEalbHOU PAKTUKU
1.5 [IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0OKEHUE HA MHOKHUTENIN HATYPAJIbHBIX YHCET
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas NpONOPLUOHATIBHOCTH
2 Anzebpauueckue gvlpasicenus
21 [IepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHMS C INEPEMEHHOM. JlomycTumble 3Ha4YeHUs
' HIePEMECHHBIX
99 [IpencraBiaeHne 3aBUCMMOCTH MEXIy BEIMUYMHAMHM B BHJE (QOpMyInbl. Belumcienus mo
' bopmyam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUH, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHN C HAaTYpaJIbHBIM I0Ka3aTelIeM
25 OpHounenbl U MHorowieHsl. CreneHbp MHoroujeHa. CioxeHHe, BbIUUTAHUE, YMHOXKEHUE
' MHOTOYJICHOB
26 @opMysbl COKPAIIEHHOIO YMHOXKEHHs: KBaJApaT CyMMBI M KBaapar pasHocTH. Popmyra
' pa3HOCTH KBajparoB. Pas3noxkeHne MHOrO4WIEHOB HA MHOKUTEIN
3 Ypasnenusn
31 ypaBHCHI/If:, KOpEHb ypaBHEHHMs, MpaBHiia MpeoOpa3oBaHUs ypaBHEHMS, PAaBHOCHIBHOCTH
YpaBHEHUI
39 JIuneiinoe yp&iBHeHPIe c O,Z[Hf)f/i IIEPEMEHHOM, YHUCIIO KOPHEM JIMHEHHOIO YpaBHEHHS,
pelleHNe JINHENHBIX YpaBHEHU I
33 CocraBieHre ypaBHEHMH MO YCJIOBUIO 3a7aud. PenieHne TEKCTOBBIX 3a7ad C IOMOILBIO
' ypaBHEHUI
3.4 JluneitHOe ypaBHEHHE C BYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema IByX JMHEHHBIX YPAaBHEHUH C IBYMs NIEpEMEHHBIMU. PellieHne cucreM ypaBHEHHAN
35 CcrocoboM MOACTaHOBKH. IlpuMepsl pemieHus: TEeKCTOBBIX 3a/Jad C IOMOIIBIO CHUCTEM
YpaBHEHUU
4 Koopounamut u cpagpuxu. @ynkyuu
4.1 Koopaunara Touku Ha nmpsimMoi
4.2 Hucnossle IpoMeKyTKH. PaccTossHre My IBYMsI TOUKAMHU KOOPJAUHATHOM IPAMOU
43 [IpssmoyronpHast cuctema koopauHar, ocu OX m Oy. AbGcrmucca W opauHaTa TOYKH Ha

KOOPJAMHATHOM IMIOCKOCTH




4.4

[Tpumeps! rpadukoBs, 3axanHbIx Gopmynamu. UreHne rpauKkoB peaibHBIX 3aBUCUMOCTEH

4.5 [Tonsitue pynkmuu. I'paduk Gynkuu. CBoricTBa PyHKITUH
4.6 Jlunetinas pynkuus, e€ rpaduk. ['padux pynkuun y = [x|
4.7 I'paduueckoe penieHne IMHEHHBIX YPAaBHEHUN U CUCTEM JTMHEHHBIX YPaBHEHHHA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u éviuucnenus
11 KBagparHbiii kopeHb u3 uucna. I[londarue o0 wuppaunoHaiabHOM umcie. JlecaTuuHble
' NPUOIMKEHUS UPPALUOHATBHBIX YHCEI
19 CpoiicTBa apuMeTHUeCKUX KBaJIpaTHBIX KOPHEW M MX HNPUMEHEHHE K IpeoOpa3oBaHUIO
' YHCIIOBBIX BBIPAKEHUH U BBIYMCICHUAM. JlefiCTBUTENbHbIE YKCTIa
1.3 CreneHsb ¢ 11ebIM NOKa3aTeseM 1 e€ cBoiicTBa. CTaHAapTHAs 3alUCh YKCia
2 Anzebpauueckue soviparxcenus
2.1 KBagpatHblil TpéXuiieH, pa3iokeHue KBaJpaTHOro TpEXUIeHa Ha MHOKUTEU
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apodu
2.3 Cnosxenue, BBIYMTaHUE, YMHOXKEHHUE, JI€JICHUE aNredpanyeckux Ipooeit
24 PanrioHanbHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 Ypasenenusn u nepasencmea
3.1 KBanpaTtHoe ypaBHeHue, popmyia KopHel KBagpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHUi, CBOIAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [Tpocreiime ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS
I'paduueckas nHTEpHpeTanus YpaBHEHUH C JBYMs NEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
3.4 YpaBHEHMH ¢ AByMs IlepeMeHHBbIMU. [IpuMepsl pemeHust cucTeM HEeJIMHEHHBIX YpaBHEHUH ¢
JBYMs IEpEMEHHBIMU
3.5 Pemrenre TekCTOBBIX 33714 anreOpanyecKkuM CrocoooM
3.6 UYucnoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OAHON MEPEMEHHOM
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 Dyukyuu
41 [Tonstue ¢ynkuuu. OOnacTh onpeneneHUuss ¥ MHOXKECTBO 3HaueHUM ¢GyHKIuH. CrocoObl
' 3aganus QyHKIUH
4.2 I'padux Gpynkumu. UreHre cBOWCTB GYHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLIECCHI
44 @DyHKIUY, ONUCBHIBAIOLIME MPSIMYI0 M OOpaTHYIO NPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduKu
4.5 Oynknuu y =x2 y = X?
4.6 Oyukiuu y = [1X, Y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUN U CUCTEM ypaBHEHUN




9 KUIIACC

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna u epluucnenus
11 PannonanbHble uncia, UPPAOHAIBHBIC YHCIIA, KOHEYHbIE M OECKOHEUHBIE I€CATHYHbIE 1pOOU
MHOXeCTBO JeHCTBUTENLHBIX YHCEN, ACUCTBUTEIbHBIC YHCIa KaK OECKOHEUHBIEC AECATHYHBIC
1.2 AapoOu. B3auMHO 0/1HO3HAYHOE COOTBETCTBHUE MEXAY MHOKECTBOM JICHCTBUTENBHBIX YUCEN U
KOOpJAMHATHOU npsiMoii. CpaBHEHHE I€MCTBUTEIILHBIX YHCEI
1.3 Apudmerndeckue TeUCTBUS C ICHCTBUTEILHBIMH YHACIAMHU
W3mepenusi, npubimxeHus, olleHKd. Pa3Mepsl 00BEKTOB OKPYIKAIOMIET0 MUPA, JUTUTEIBHOCTD
14 IpoLeccoB B OKpyxkawomeM wupe. IlpubnmxkéHHoe 3HayeHHE BEIMYMHBL, TOYHOCTh
npubnmxenus. OxpyriaeHue uucel. [Ipukuaka v oLeHKa pe3ysibTaTOB BEIYUCICHHH
2 Ypasenenusn u nepagencmea
2.1 VYpaBHEHUsI ¢ OIHOH epeMEHHON
2.2 JIuneitHoe ypaBHeHue. Perienue ypaBHeHUH, CBOIAIIMUXCS K TMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelieHusl ypaBHEHUH TPETbEH M YETBEPTOM CTENECHEHN
' Pa3lIoKEHUEM Ha MHOXKHTEITH
2.5 Pemenne npoOHO-pallMOHANBHBIX YPAaBHEHUN
2.6 Cucremsl ypaBHeHUN
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €r0 Ipaduk
2.8 Pemienue cuctem ABYX JTMHEHHBIX YpaBHEHUH C JBYMS IEpEMEHHBIMU
2.9 Pemienue cuctem IByX ypaBHEHUIl, 0IHO U3 KOTOPBIX JIMHEIHOE, a APYroe — BTOPOH CTeNEeHn
2.10 I'paduueckas HHTEpIIPETAIUS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMU
211 Pemennie TeKCTOBBIX 337124 anredpandeckuM crnocodom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perrenue nuHEHHBIX HEPABEHCTB C OJHON NMEPEMEHHON
2.14 Pelrenne cucrteM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanpaTHble HEpaBEHCTBa
2.16 I'paduueckas HHTEpIIpETAINS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS TIEPEMEHHBIMA
3 Dynkyuu
31 KBagpartuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. I[lapaGona, KOOpAHWHATBHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
3.2 I'paduku Gpyukimii y=Kx, y=kx+b u ux cpoiicrsa
3.3 I'paduku Gyukimii y=K/x, y = X° u ux coiictsa
3.4 I'paduxu QyHKIMIT , 1 UX CBOICTBa
4 Yucnoewvle nocnedosamenpHocmu
41 Ompenenenne ©W  CHOCOOBI  3aJaHWsS  YHCIOBBIX  IMOCJTEAOBAaTEIbHOCTEH.  3agaHue
' MOCJIeI0BATEILHOCTH PEKYPPEHTHOM (popMyIioi U hopmyJioit N-ro djieHa
4.9 Apudmerndeckas nporpeccusi. Dopmyssl N-To ujaeHa apuhMETHUECKOW MPOTPECCUH, CyMMBbI
' MEPBBIX N YWICHOB
43 I'eomerpuueckas nporpeccus. Gopmysibl N-ro 4jaeHa TeOMETPUYECKON IIPOrPECCUM, CYMMBI

IICPBBIX N YJICHOB




4.4

N300pakeHne wieHOB apu(METHUECKOW M T'€OMETPHYECKOM Mporpeccuii ToukamMu Ha
KOOPAMHATHOM IIOCKOCTH. JIMHENHBINA U SKCIIOHEHIMAIBHBIN POCT

4.5

CnokHbIE TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YVJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPSIEeMoOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs HA OCHOBE
o1roc

YMeHue onepupoBarb MOHATHSMU: MHOXECTBO, IIOJMHOXECTBO, OIEpallUd HaJ
MHO>KE€CTBaMU; YMEHUE OTNIepUPOBATh MOHATUSAMU: Irpad, CBA3HBIN rpad, 1epeBo, UKII,
NPUMEHSITh MX MpU pEIIeHWH 3a/ad; yMEHHE WCIOJIb30BaTh rpaduueckoe
IIPEJICTaBJICHUE MHOXKECTB JUJIsl ONMCAaHUS pPEaIbHBIX IPOLECCOB W SIBICHUM, IpU
pELIeHNN 3a1a4 U3 IPYIuX YYeOHbIX IIPEIMETOB

YMeHue onepupoBaTh MOHITHUSIMU: ONPEEICHUE, aKCHOMa, TEOpEMa, J10Ka3aTeIbCTBO;
YMEHHE pacro3HaBaTh UCTUHHBIC W JIOKHBIC BBICKA3bIBAHUSA, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTD BBICKA3bIBAHUS U OTPUIIAHHS BHICKA3bIBAHHUM

YMeHue onepupoBaTh MOHATHAMU: HATYpaJTbHOE YHCIIO, IPOCTOE U COCTABHOE YHCIIO,
JEIMMOCTh HATYPaJbHBIX YKCEN, MPU3HAKHU JIETUMOCTH, 11€JI0€ YHCI0, MOAYJb YHca,
OOBIKHOBEHHAs OpOOb U JIeCATUYHAs Np0O0b, CTAHAAPTHBIN BHJI YMCia, PAIIMOHATLHOE
9HCII0, HMPPANHOHAIBHOE YHCIO, apu(PMETHUSCKUU KBAJIpPATHBIA KOPEHb;, YMCHHE
BBITIOJIHATH IEUCTBUS C YUCJIAMH, CPAaBHUBATh U YIOPSAI0YMBATH YUCIIA, MPEJCTABIATh
gyclia Ha KOOPAMHATHON NpPSAMOHM, OKPYIJATh YHCIA; YMEHHE JeNaTh MNPUKUIKY U
OLICHKY pe3yJIbTaTa BEIYMCICHUM

VYMmenne OINCpHUPOBATH MOHATUAMU: CTCIICHDL C LCJIBIM I10KAa3aTECJICM, apI/I(l)MeTI/I‘-IGCKI/Iﬁ
KBaJIpaTHBI KOpEHb, MHOTOWIEH, airedpanyeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJIbHON CTeneHW OOJbIIe eAMHMIIBI; YMEHHE BBHITOIHATH PacuéThl MO
dbopmynaM, mpeoOpa3oBaHUS  IENBIX, JIpPOOHO-PAIMOHANBHBIX  BBIPAKEHUM U
BI)Ipa)KCHI/IfI C KOpHAMH, Pa3JI0KCHUC MHOIOYJICHA Ha MHOXHUTCIU, B TOM YHUCIIC C
UCIOJIb30BaHUEM (OPMYIT Pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMBI M Pa3HOCTH

YMeHHne onepupoBaTh MOHATHAMHU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOMU
IIEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHE pellaTh
JMHEWHBIE W KBaJpaTHbIE YpPaBHEHHUs, APOOHO-PALMOHAIbHBIE YPAaBHEHUS C OIHOMN
MIEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YPABHEHWMW, JIMHEHHBIE HEPABEHCTBA U HX
CUCTEMBbI, KBaJI[paTHbIE U TPOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJJHOM MIepEMEHHOM, B
TOM YUCJIE IIPU PEILICHUH 334 U3 APYTUX NIPEIMETOB U NPAKTUYECKUX 3a]a4; YMEHUE
UCIOJIb30BATh KOOPIAMHATHYIO MPSAMYIO U KOOPIUHATHYIO MJIOCKOCTb Il U300paKeHHS
pELICHNI YpaBHEHH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUIMSA, Tpapuk (YHKIMH, HYIH (QYHKLIUH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHusi, yObIBaHUs, HauOoblIee
¥ HaWMEHbIee 3HAa4YeHUs (YHKIMHA; yYMEHHE OIEPUPOBATh MOHSATHSIMH: MPsIMast
MPOTOPIIMOHANIBHOCTh, JIMHEWHAass QyHKIUS, KBajgpaTH4Has (yHKOUsA, oOpaTHas
MPONOPIMOHATIBHOCTh, Mapadona, Tunep0osa; yMEHHE CTPOUTH TpapuKu (QyHKUUH,
UCTOJIb30BaTh IPaUKK AT OMPEAETICHUs CBOMCTB MPOLECCOB U 3aBUCHMOCTEH, IS
peleHus 3a/1a9 U3 APYTUX YUeOHBIX MPEIMETOB U PEaTbHOM KU3HU; YMEHHE BhIPAXKATh
(dbopMyIaMu 3aBUCUMOCTH MEX]Ty BETHUMHAMUA

YMeHrne OomnepupoBaTh IMOHITHSMHU: TIOCIECAOBATEIBFHOCTh, apudmMeTHdeckas W
reoMeTpHUEecKasi MPOrPECCHU; YMEHHE HCIIOIB30BaTh CBOMCTBA MOCIIEA0BATEIILHOCTEH,




(hopMyJIBI CyMMBI U OOIIIETO WICHA NP PEIICHUU 3a]a4, B TOM YKCIIE 3a7a4 U3 APYTUX
y4eOHBIX MPEAMETOB U peaTbHOU KU3HU

YMeHue pemarb 3a7aud pa3HbIX THIOB (B TOM YHCII€ Ha MPOLIEHTHI, JOJIU U YaCTH,
IBUKEHHE, PaboTy, IICHy TOBAPOB M CTOMMOCTH MOKYIIOK M YCIIyT, HAJIOTH, 3a/1a4d U3
o0jacTi ympaBlieHUS JUYHBIMH W CeMEHHBIMU (PUHAHCAMHU); YMEHHE COCTaBIISTH
BBIPQKEHUS, YpPaBHEHHUs, HEPABEHCTBA U CHCTEMBI 0 YCIIOBUIO 33Ja4H, UCCIEI0BATh
MOJIy9€HHOE PEIICHUE U OIEHUBATH MPABIOTIOJO0HOCTD MOYYEHHBIX PE3YIbTATOB

YMeHue onepupoBath MOHATUSAMH: (GHUrypa, TOYKa, OTPE3OK, MpsMas, JIyd, JIOMaHasil,
yroj, MHOTOYTOJbHUK, TPEYrOJbHHUK, PAaBHOOCIPEHHBI H  PaBHOCTOPOHHHI
TPEYroJbHUKH, MPSIMOYTOJbHBIA TPEYrOJbHUK, MEIuaHa, OWCCEKTpHUCa M BBHICOTA
TPEyroJibHUKA, YeThIPEXYTOJIbHUK, TapaJljIeorpaMM, poMO, MPSIMOYTOJbHHK, KBaJpaT,
Tpamenus; OKPY)KHOCTb, KPYyT, KacaTelibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
burypamMu; yMeHHe pemiath 3aJadd, B TOM 4YHCJIE€ W3 TOBCEIHEBHOW >KU3HH, Ha
HAXOXKJICHUE TEOMETPUUYCCKHUX BEIMYHH C IPUMCHEHUEM HU3YYECHHBIX CBOUCTB QUTYD H
¢dakToB
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YMeHne omnepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYpP, PABEHCTBO TPEYTOJHHUKOB,
MapaJUICTIbHOCTh W NEPHEHAMKYJSIPHOCTh NPAMBIX, YIOJd MEXKIy IpsSMBIMH,
NEePIEHANKYIIAp, HAKIOHHAS, MPOEKIMs, moxodue ¢uryp, nogo0Hble TPEyroJbHHUKH,
CUMMETPHUS OTHOCUTEJIIBHO TOYKM M IIPSAMOH; yMEHUE pPaclO3HaBaTb DPABEHCTBO,
CUMMETpPHUIO U ToA00me (uryp, napaieqbHOCTh M MEPIEeHANKYISIPHOCT MPSMBIX B
OKPY’KaroIlleM MHUpe

11

YMeHue onepupoBaTh MOHATUAMU: AJUHA, PACCTOSHUE, YToJ (BeIMYUHA yIila, CHHYC U
KOCHUHYC yTIjla TpeyroJibHHKa), IUIOIIAJ(b; YMEHHE OIIEHMBAaTh pa3Mephl NMPEIMETOB U
00BEKTOB B OKPY KAIOIIEM MUPE; YMEHUE IPUMEHATH (POPMYJIbl IEPUMETPa U MJIOIAAN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOLIAJM Kpyra, oObemMa MpsSMOYTOJIbHOTO
napajuleJenuIea; yMeHHE IPUMEHATh IPU3HAKA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY
O CyMMe VyIJIOB TpeyroibHuKa, Teopemy Iludaropa, Tpuronomerpuueckue
COOTHOUIEHUS JJIs1 BBIYMCIIEHUS JJIMH, PACCTOSIHUM, IUTOIIAIeH

12

YMmenue uzo0paxars 1ockrue GUrypsl 1 ©X KOMOMHAIMK, TPOCTPAHCTBEHHBIE (PUTYPBI
OT PYKH, C IIOMOIIbIO UYEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB IO
TEKCTOBOMY WJIM CUMBOJIBHOMY OIMCaHHUIO

13

14

YMeHne onepupoBaTh MOHATHSIMU: NPSIMOYTOJIbHAs CUCTEMA KOOPJAMNHAT; KOOPJAUHATHI
TOYKH, BEKTOp, CYMMa BEKTOPOB, IIPOM3BEICHUE BEKTOpa Ha YMKCIIO, CKaJSPHOE
IIPOU3BEICHUE BEKTOPOB;, YMEHHE MCIIOJIb30BaTh BEKTOPHI M KOOPAMHATHI IS
NPEJCTaBICHUS JAaHHBIX W peIIeHUs 3a/Jady, B TOM YHCIE M3 JPYrHMX Y4eOHBIX
MIPEAMETOB U PEaIbHOMN KU3HU

YMeHue onepupoBaTh MOHATUSAMU: CTOJOWKOBBIE U KPYrOBBIE AMArpaMMbl, TaOJIHIIbI,
cpenHee apudMeTHUecKoe, MeauaHa, HauOoblllee ¥ HauMEeHbIIee 3HaYeHHs, pa3Max
YICIIOBOr0 Habopa; yMEHHE U3BJI€KaTh, WHTEPIPETUPOBATH M IPEOOpPa3OBLIBATH
uHpOpMaIMIO, MPEJICTABICHHYI0 B TaONMIAX M Ha JUarpaMMax, OTpPa)karollyro
CBOMCTBA M XapaKTEPUCTUKHU PEAbHBIX MPOLIECCOB U SBJICHUN; YMEHHUE PACIIO3HABATH
VU3MEHUYUBBIEC BEJIMYMHBI B OKPYKAIOIIEM MHUPE

15

YMeHue onepupoBaTh NOHSTUAMM: CIy4YalHBIM ONBIT (CIy4alHBIA AKCIEPHUMEHT),
3JIEMEHTapHOE COOBITHE (PJIIEMEHTAPHBIH HCXOM) CIyYalHOTO OMbITa, CIydaiHOe
COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE HAXOJUTh BEPOSTHOCTH CIy4alHBIX COOBITUH
B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTApHBIMU COOBITUAMU; YMEHHE pellaTh 3a7auu
METOZOM OpPraHMW30BAaHHOTO Mepedopa M C HCIOJIB30BAaHHEM IPaBHJIA YMHOXKEHHUS,
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YMCHHUC OLCHHUBATHL BCPOATHOCTU PCAJIBbHBIX COOBITHH U HBHGHHﬁ, IMOHUMATh POJIb
MPAKTUYICCKNU OOCTOBCPHBIX U MaAJIOBCPOSATHBIX cOoOBITHII B OKpYyKaroumeM MHPC U B
KU3HHU, 3HAKOMCTBO C IIOHATHEM HC3aBUCHUMBIX CO6LITI/II‘/'I; 3HAKOMCTBO C 3aKOHOM
OOJILIINX YKCEN U €r0 POJIBIO B MAaCCOBBIX SIBJICHUAX

YMeHne BhIOMPATh MOAXOANTUN U3YYCHHBIM METO JUIsl pEIICHUs 3a]1a4H, PUBOIUTh
MpUMEpPhl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHPOJAEC W KU3HHU, PACIIO3HABATh
MPOSIBJICHUE 3aKOHOB MaTEMaTHUKH B UCKYCCTBE, ONMUCHIBATh OT/CJIbHBIC BBIAAIOLIUECS
pe3yabTaThl, MOJYyYEHHbIE B XOJE pPa3BUTHS MATEMAaTHKU KaK HayKH, MPUBOJUTH
MpUMEphl MATEMAaTHYECKUX OTKPBHITUHA M UX aBTOPOB B OTEYCCTBEHHOW M BCEMHPHOM
HUCTOPHH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kox IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Yucna u évluucnenusn
11 Harypasbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, TIPOLIEHTHI, 0ECKOHEUHBIE MEPHOAMUYECKIE Jpodu
1.3 PanuonanpHble yncia. ApupMeTHYeCKHe ONepalnu C PalMOHAIbHBIMU YUCIAMH
1.4  JleficTBUTENBbHBIC YHCIA. ApH(PMETHUIECKUE ONIEPAIUH C ACUCTBUTEIHHBIMHU YHCIAMH
15 HpI/I6J'II/I>KéI-£HBIe BBIUMCIICHUSI, IpaBWJIa OKPYIJIEHMs, MPUKHJIKA M OLEHKa pe3yibTaTa
BBIYUCIICHHUH
2 Anzebpauueckue evlparxcenus
2.1 bykBeHHbIE BbIpa)KE€HHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
2.2 Crenens c 1enbiM okaszarenieM. CTeneHs ¢ palldoHaIbHBIM noka3areneM. CBOMCTBa CTEIEHU
2.3 MHorouseHsl
24 Anrebpanueckas 1poOb
25 ApHd)MeTquCKHﬁ KOpEHb HaTypajbHON cTerneHu. JeHcTBUs ¢ apu(METHYECKUMHU KOPHIMU
HATypaJbHOH CTENICHU
3 Ypaenenus u nepagencmea
3.1 Lenble 1 1poOHO-palioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 llenbie n 1poOHO-paioHabHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3  Pemenue TekcTOBBIX 33124
4 Yucnogvie nocnedosamenvnocmu
41  TlocnenoBaTeabHOCTH, CHOCOOBI 3aJJaHUS OCIIEI0BATEIbHOCTEN
4.2  Apudmerndeckas u reomerpudeckas nporpeccuu. @opmyia cIoxKHBIX IPOLEHTOB
5 Dynkyuu
@ynkuus, crnocoObl 3anaHus ¢yHkuud. [paduk Qynkmuu. OOmacTe omnpeneneHus u
51  MHOKeECTBO 3HaueHnd Qynkuumu. Hymn ¢ysxnoum.  [IpoMexyTKn  3HAKOMOCTOSIHCTBA.
[TpomMeXyTKM MOHOTOHHOCTH (PyHKIMHU. MakcuMyMbl 1 MUHUMYMbI yHKIu. Hanbonbiiee u
HaMMEHbIIIee 3HaUeHNE (PYHKITUHN Ha TIPOMEXYTKE
6 Koopounamut na npamoit u niockocmu
6.1 KoopaunarHas npsimast
6.2  JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTU
7 T'eomempusn
7.1 ['eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyronbHUK
7.3  MHOroyroisHUKH
7.4 OKpyXHOCTb U KpyT
7.5 H3mepeHne reoMeTpuuecKiX BeIUYrH
7.6 BekTopsl Ha TI0CKOCTH
8 Bepoamnocmoy u cmamucmuxa
8.1  OmnwmcarenbHas CTATUCTHKA
8.2 BepostHOCTB
8.3  Kombunatopuka
8.4 MHoxecTBa
85  I'padm




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

eMarematuka. AnreOpa: 7- kjacc: 0a30BbId ypOBEHb: Y4eOHUK; 15-e¢ wu3maHue,
nepepaboranHoe MakaperueB FO.H., Munmiok H.I'., HemkoB K.M. u gp.; mom pen.
TensikoBckoro C.A. AkumonepHoe o0iectBo «M3natenscTBo «IIpocBemienuey;

eMarematuka. AnrebOpa: 8-ii kimacc: 0a30BbI ypOBEHb: ydeOHUK; 15-¢ wu3maHue,
nepepaboranHoe Maxkaperue FO.H., Munmiok H.I'., HemkoB K.WU. u gp.; monm pen.
TensikoBckoro C.A. AkumonepHoe obiectBo «M3natenbctBo «IIpocBenienuey;

eMarematuka. AnreOpa: 9-ii kjacc: 0a30BbI ypOBEHb: Y4eOHUK; 15-e¢ wu3nmaHue,
nepepaboranHoe MaxkapeiueB FO.H., Munmiok H.I'., HemkoB K.WU. u gap.; monm pen.
TensikoBckoro C.A. AkimonepHoe oduiectBo «M3aatensctBo «lIpocBenieHue.

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

« MaTemaTuka. YHUBEpCalbHbIII MHOTOYPOBHEBBIN COOpPHUK 3adad: / — 9 kiacchl; B 3
gacTsax. Craructuka. Bepositnocts. KomOunatopuka. I[Ipaktuueckue 3amaun: Bricorkuit
N.P., Amenko W.B.; mon pen. Beiconikoro N.P. Axunonepnoe o6imiectBo «M3maaTenbcTBO
«IIpocsemenune», 2025r.

« MaTemaTuyeckas rpaMoTHOCTb. COOpPHUK 3TaJOHHBIX 3a7aHuil; B 2 yacTax: KoBanésa
I'.C., PocnoBa JI.O., Peigze O.A. u ap. Ilox pen. Kosanésoir I'.C., Pocnosoii JI.O.
Axrmmonepnoe o6miectBo «M3marensctBo «IlpocBenienuey, 2025r.

o« Thics4a 1 oHa 3aAa4a no marteMartuke. 5 — 7 kiaccel; CniuBak A. B. AKUMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemenue», 2025r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

e bubnmmoreka 1mdpoBoro obOpazoBarenpbHOro  KOoHTeHTa //  https://academy-
content.apkpro.ru/ru/catalog

o M3marennctBo «IIpocserenne» // https://prosv.ru/?ysclid=mgd8xikdd2579193224

» Yun.py // https://uchi.ru/teachers/Ik

» dusuxon mab // https://physicon.ru/catalogeor

o ®okcBopx // https://vk.cc/cQ5wY L

« DK3ameH-meaua https://examen-media.ru/

« Sl kimacc // https://www.yaklass.ru/

o Slanexc yueonuk https://vk.cc/cQ5x5]
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