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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBAET U3YUYEHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAyyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAOKEHUs 00pa30BaHUs U B IMOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00ydarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPAKEHHUsSI MATEMAaTUYECKON HAYKOM SIBJICHUI U MPOLECCOB
B NPUPOJE U OOIIECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHUS B HAyYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJarolIMXCsA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 00001eHne 1 KOHKpPETH3aIiio, abcTparnpoBanue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3alueil 1esTeIbHOCTHOIO MPUHLIKIIA O0yUEHUsI.

B crpykType mnporpammbl y4eOHOro Kypca «AuredOpa» ajii OCHOBHOTO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3TUX CoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkarenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTro Kypca «Aurebpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi IOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMM, (HOPMHPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPILICHUE OCBOEHUS YHMCIIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIA TIOCTPOCHMSI MaTEMaTHYECKUX MOJIEIEH, OIHMCAHMUS TNPOLECCOB U
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (GOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL ONMCAHUS U UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIIU3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jlpobu OOBIKHOBEHHBIE W JIECSATUYHBIE, NEPEXO] OT OJHOW (QOpPMBI 3amHUCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpECIICeHUuEe, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JEIMMOCTH, pAa3JOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBienue 3aBUCMMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypAJIBHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IWMHEHHBIX YpPaBHCHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K TPEOoOpPa30BaHUI0 YUCIIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JpoOu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJIeHHE alreOpandecKkux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



OyHKIUU, OMHUCHIBAIONIME TPSIMYID H OOpaTHYIO MPOMOPIMOHAIBHEIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO AEHCTBUTEIBHBIX YMCEN, NEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JIEUCTBUTEIBHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOJSIMXCA K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHWI. PerieHne TEeKCTOBBIX 3aaad
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VHTEPNPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEepHpeTalds HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCIEI0BATENbHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

Apudmernueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY HW  HACTOALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LUBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKWE 3HAHHUS B HWHTEpEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOI'o K€ IIpaBa APYroro 4eJoBEKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUI MJI1 OKPYXKaKIIEH cpeabl, OCO3HAHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, HOHITHS, TUIIOTE3bI 00 0OBEKTaX U SBJIEHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEelIeHUs] U ACHCTBUA, (POPMYIHpPOBATH U OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOIIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHWUYHBIC, YacTHbIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JIEIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 permeHuss y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYHUE, MPOoOIEMY,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME 1O  YCTAHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUAM, MPEIOKESHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTAX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C APYTUMU WIEHAMU KOMaH]IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO COCTaBJIATH IJIaH, AITOPUTM PEIICHUs 3a/iauu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJICTh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJS IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AECATEIBHOCTU IMOCTABJICHHOW LIEJIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyrIJIsTh Yucia.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPHEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh airedpandeckyr0 TEPMHUHOJIIOTMIO M CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHUs1 (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe mnpuUMepbl Map 4YWCEN, SBIAIOLMIMXCS PEIICHHEM JMHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHMSL.

Pematp cuctembl 1ByX JIMHEHMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N3006paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cmocod MpeacTaBleHUs U aHaiu3a WHOOpmaIuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHH, HCIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHSTH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHATHE CTENEHM C IeJIbIM [IOKa3aTelieM, BBIMOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUST Pa3IUYHbIX 3a/1ay U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPABHEHHI C IByMs IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTs OT cioBecHON (OPMYIMPOBKH 3aauu K €€ anreOpanveckoit
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
peliarh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMs), OMPENessITh 3HaueHHE (QYHKIMH 1O 3HAYCHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATBHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPAaBHEHUs, YPABHECHUS, CBOASIINAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3agauM ajareOpauvyeckuM CrocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUU PELICHMS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BHIIOB. [loka3bpiBaTh CcXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢, y=x3,y =X, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paxaTb CXEeMaTHUYECKU TpaUKU KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO TMPOTPecCud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
1 Yucna v BeluuciieHus. JleMCTBUTENbHBIE 9 https://m.eds00.ru/E9QJ7TONTB
qucia
v .Y
2 paB?eHm " Hepais PHOTBA. o PABHCHIL © 14 1 https://m.edsoo.ru/LLGLQKIU2
OJIHOH NepeMeHHON
3 yPaBHeHHfI H HEpaBeHCTBa. CHCTEMSI 14 1 https://m.edsoo.ru/UTNAJAKLP
ypaBHEHUU
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/ZFUMLNDJK
OyHKIIH 16 1 https://m.edsoo.ru/SYHPVCOAU
6 UucnoBsle NOCIEA0BAaTENbHOCTH 15 1 https://m.edsoo.ru/LT2RT120J
IT 600
7 OBTOPEHHE, 00O meHI:Ie’ 18 1 https://m.edsoo.ru/YMZ3I0UNQ
cucTeMaTtu3anus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ

HOYPOYHOE IINTAHUPOBAHHUE

9a KJIACC
KonuyecTBo yacos
Ne Jara nzyyeHus
w/n Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue 92
padoThI padoTshI
PanuonanbsHbIe YKCIIa, UPPALMOHATIBHBIC 01.09.2026
1 4KCja, KOHEUHbIE U OECKOHCYHBIE 1
JECSITUUHBIE IpOOU
MHOXECTBO JICHCTBUTEIBHEBIX YHCEIL, 04.09.2026
2 JIEHCTBUTEIIBHBIE YHCIIa KaK OECKOHEYHBIE 1
JECSITUUHBIE IpOOU
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY 07.09.2026
3 MHO’KECTBOM JIEHCTBUTENBHBIX YUCEN U 1
MHO>KECTBOM TOYEK KOOPAUHATHON MPSMOMN
CpaBHeHUE NENCTBUTENBHBIX YUCEIL, 08.09.2026
4 apupMeTHUeCKue eHCTBUS C 1
JEHCTBUTEIIBHBIMU YUCIIAMU
5 [TpubnmxEHHOE 3HAUCHNE BETUYUHBI, 1 11.09.2026
TOYHOCTb MPUOJINKEHUS
6 Oxpyrienue yncen 1 14.09.2026
7 OkpyriieHne yucen 1 15.09.2026
8 [Ipukuaka u oLleHKa pe3yIbTaToOB 1 18.09.2026
BBIYKCIICHUN
9 IIpuknaka v OLleHKa pe3yJIbTaToOB 1 21.09.2026

BBIYHUCJIIEHUN




JInnelinoe ypaBHeHue. PelieHne ypaBHeHUN,

22.09.2026

10
CBOJAILMXCS K JINHEHHBIM
11 JIunelinoe ypaBHeHue. PemieHne ypaBHeHUH, 25.09.2026
CBOJAIIMXCS K JIMHEHHBIM
12 KBanpatHoe ypaBHeHnue. Pemienne 28.09.2026
YPaBHEHHH, CBOAAIIUXCA K KBaJPaTHBIM
13 KBagparnoe ypaBHenue. Pemenue 29.09.2026
YPaBHEHHH, CBOAAIIUXCA K KBaJPaTHBIM
14 bukBaapaTHbie ypaBHEHUS 02.10.2026
15 bukBapaTHble ypaBHEHUS 05.10.2026
[Ipumepsl penieHns: ypaBHEHHU TpeTben 1 06.10.2026
16 4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOUTENH
[Ipumepsl penieHns: ypaBHEHHU TpeTben U 09.10.2026
17 YETBEPTOU CTEIICHEN Pa3JIOKECHUEM Ha
MHOXUTEIH
18 Pemenne npoOGHO-paliMOHaIbHBIX YpaBHEHUN 12.10.2026
19 Pemenune npo6GHO-paIOHAIBHBIX YpaBHEHHH 13.10.2026
20 Pemenne TekcTOBBIX 3a/1a4 anredpanyecKum 16.10.2026
METOJ0M
21 Perrenue TekCTOBBIX 3a7a4 aJII‘eraI/IquKI/IM 19.10.2026
METO0M
29 Perrenune TekCTOBBIX 3a7a4 anrerqueCKI/lM 20.10.2026
METOA0M
23 KonTponbHas padbota mo Teme "YpaBHEHUS C 23.10.2026




OJIHOM TIepeMeHHOI"

24

25

YpaBHEHHE C IBYMsI IEPEMEHHBIMU U €r0
rpaduk
YpaBHEHHE C IBYMsI IEPEMEHHBIMU U €TI0
rpadguk

06.11.2026

09.11.2026

26

Cucrema 1ByX JUHEHHBIX YPAaBHEHUH €
JBYMsI IIEPEMEHHBIMU U €€ pelleHne

10.11.2026

27

28

Cucrema JIByX JUHEUHBIX YpaBHEHUH C
JIBYMsI TIEPEMEHHBIMU U €€ pelleHne

Cucrema 1ByX JIMHEHHBIX YPABHEHUH €
JIByMs IIEPEMEHHBIMU U €€ pelIeHne

13.11.2026

16.11.2026

29

30

31

32

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IIEPEMEHHBIMU U €€ peleHne

Pemenue cuctem ABYX ypaBHeHHfI, OIHO U3

KOTOPBIX JINHEHHOE, a IPYyrOo€ — BTOPOMl
CTCIICHU

Pemenue cucrem 1ByX ypaBHEHMI, OHO U3

KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH
CTETIEHU

Pemenne cucreM nByX ypaBHEHHH, OJHO U3

KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH
CTETIEHU

17.11.2026

20.11.2026

23.11.2026

24.11.2026

33

Pemenne cucreM 1ByX ypaBHEHHM, OHO W3

KOTOPBIX JINHEMHOE, a IPYyroe — BTOPOil
CTCIICHHU

27.11.2026

34

I'padmueckas MHTEpHIpPETALIUS CUCTEMBI
YPaBHEHUH € ABYMS IEPEMEHHBIMU

30.11.2026




Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKumM

01.12.2026

35
crocooom

36 Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKium 04.12.2026
crocobom

37 KoHnTtposnbHas padota o teme "CucreMbl 07.12.2026
ypaBHEHUI"

38 UwncnoBbie HEPABEHCTBA U UX CBOMCTBA 08.12.2026

39 YuciioBble HEPABEHCTBA U UX CBOMCTBA 11.12.2026

40 JIvHeiHbIe HEPaBEHCTBA C OAHOM 14.12.2026
IIEPEMEHHOM U UX PEIICHHE

41 JIvHeitHbIe HEpaBEHCTBA C OHOM 15.12.2026
IIEPEMEHHOM U UX PEIICHHE

42 JIvHeitHbIe HEpaBEHCTBA C OHOM 18.12.2026
MEPEMEHHOM U UX pEIICHHE

43 CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN 21.12.2026
MIEPEMEHHOM U UX PEIICHHE

44 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 22.12.2026
IIEPEMEHHOM U UX PEIIECHUE

45 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 25.12.2026
IIEPEMEHHOM U UX PEIICHUE

46 KBanparHbie HepaBeHCTBA U UX PEIICHUE 28.12.2026

47 KBangparHbie HepaBeHCTBA U UX PEILICHHE 29.12.2026

48 KBanparHbie HepaBeHCTBA U UX PEILICHUE 11.01.2027

49 KBagpaTHbie HEpaBEHCTBA M UX PEILICHUE 12.01.2027




15.01.2027

50 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE

51 ['padpuaeckas maTEpHpETALINS HEPABEHCTB U 18.01.2027
CHUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMU

52 I'paduueckas nHTEpHIpETALIUS HEPABECHCTB U 19.01.2027
CHUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU

53 KontponbHast pabora o Teme 22.01.2027
"HepaBencrpa"

54 KBaf[paTI/IIIHa}I byukuus, e€ rpaduk u 25.01.2027
CBOICTBa

55 KBaflpaTI/IqHaﬂ bynkuus, e€ rpagux u 26.01.2027
CBOICTBa

56 KBaf{paTHqHas{ bynkuus, e€ rpagux u 29.01.2027
CBOICTBa

57 [TapaGoma, KOOpAUHATHI BEPITUHBI 01.02.2027
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl

58 [TapaGoia, KOOpAMHATHI BEPUIMHBI 02.02.2027
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl

59 [TapaGoia, KOOpAMHATHI BEPLUINHBI 05.02.2027
napaboJibl, 0Cb CHMMETPHUH apadoIIbl

60 [Tapabona, KOOpAUHATHI BEPILIUHBI 08.02.2027
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl

61 [TapaGoia, KOOpAMHATHI BEPUINHBI 09.02.2027
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl

62 [TapaGosna, KOOpPAMHATHI BEPIIMHbI 12.02.2027
napaboJibl, 0Cb CHMMETPHUH MapadboIbl

63 I'paduxu Gpynkumit: y = kx, y=kx +b, 15.02.2027

y=k/x, y=x*, y=vx, y=[x|




64 I'paduku pynkmii: y = KX, y = kX + b, 16.02.2027
y=k/x, y=x3, y=vX, y=[x|

65 I'paduku Gpynkumit: y = kx, y=kx + b, 19.02.2027
y=k/x, y=x3, y=vX, y=[X|

66 I'padpuku dynaknmii: y = kx, y =kx + b, 20.02.2027
y=K/x, y=X°, y=vX, y=[X|

67 I'paduku pynkmii: y = kX, y = kX + b, 26.02.2027
y=K/x, y=X°, y=vX, y=[X|

68 I'paduku Gynkmmit: y = kx, y=kx + b, 01.03.2027
y=k/x, y=x3, y=vX, y=[x|

69 Kontponbnas pabota no teme "Oynkuun" 02.03.2027

70 [ToHATHE YNCIOBOM MOCIIEI0BATEILHOCTH 05.03.2027
3agaHue Mociaeq0BaTEIbHOCTH 09.03.2027

71 peKyppeHTHO# dopMymoitl u popmynoit N-ro
YJIeHa

7 Apudmerrdeckas 1 TeoOMeTpUIECKast 12.03.2027
IIPOrpeccuu

73 Apudmernueckas 1 reoMeTpuiecKas 15.03.2027
IIPOrpeccuu
®opmyibl N-To ieHa apupMeTHIecKoi u 16.03.2027

74 TEOMETPUUYECKOHN MPOTPECCUI, CYyMMBI
NIEPBBIX N YIECHOB
®opMmysbl N-TO YieHa apupMETHIECKON U 19.03.2027

75 TEOMETPUUECKOMN MPOTPECCHI, CYyMMBI
NEPBBIX N YJIECHOB

76 ®opMmyibl N-TO YieHa apupMETHIECKON 1 22.03.2027

F€OMETPUYECKON MTPOTrPECCUM, CYMMBI




MEPBLIX N 4JICHOB

®dopmybl N-To YieHa apuhMEeTUIECKON 1 23.03.2027
77 F€OMETPUYECKON ITPOTrPECCUM, CYMMBI

MEPBBIX N WICHOB

®dopmybl N-T0 YieHa apuhMEeTUIECKON 1 26.03.2027
78 F€OMETPUUYECKON MPOTPECCUI, CYMMBI

MIEPBBIX N YIECHOB

N3o0pakeHue 4ieHOB apupMETHIECKON 1 05.04.2027
79 F€OMETPUUYECKON MTPOrPeCCUil TOUKaMH Ha

KOOPJAMHATHOM MJIOCKOCTH

N3o6pakenune 4ieHOB apu(pMEeTHIECKON 1 06.04.2027
80 reOMETPUYECKOM MPOrpeccuii TOUKaMH Ha

KOOPJAMHATHOM MJIOCKOCTH
81 JInHEeNHBIN U SKCIIOHEHIIUAIBHBIA POCT 09.04.2027
82 CnoXHBIE TPOLIEHTHI 12.04.2027
83 C1okHBIE IPOLIEHTHI 13.04.2027
84 KontponbHas padota o teme "HuciaoBsie 16.04.2027

[I0CJIeOBaTEIbHOCTH "

IToBTOpEHME, 000011IEHNE U CUCTEMATA3AIHS 19.04.2027
85 3H2U1H1/H71. 3anuck, CpaBHEHHE, IEUCTBHUS C

JENCTBUTENbHBIMU YUCIIaMH, YHCIOBAS

npsiMast
86 IToBTOpEHME, 0000I1IEHNE U CUCTEMATA3AIHS 20.04.2027

3HaHUH. [IpOLeHThI, OTHOLIEHUS, TPONOPLIUU
g7 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 23.04.2027

3HaHuil. OKpyrieHue, npudnKeHue, oleHKa




88

[ToBTOpeHue, 06001IeHNE U CHCTEMATH3aIUS
3HaHU. Pernienne TeKCTOBBIX 3a/1a4
apupMETHYECKUM CIIOCOOOM

26.04.2027

89

[ToBTOpEeHUE, 06001IEHNE U CHCTEMATH3aIUs
3HaHUI. Permienre TeKCTOBBIX 3a1a4
apu(METHIECKUM CIIOCOO0M

27.04.2027

90

91

92

[ToBTOpEHME, 000OIIEHNE U CUCTEMATHU3AIIHS
3HaHui. Perenne TeKCTOBLIX 3a1a4
apu(METHIECKUM CITIOCOOOM

[ToBTOpEHKE, 000OIICHNE U CUCTEMATU3 A
3HaHui. [IpeobpazoBanue anredOpandecKux
BBIPXECHH, TOMYCTUMbIE 3HAYCHUS

[ToBTOpEHHKE, 000OIICHNE U CUCTEMATHU3 AL
3HaHui. [IpeobpazoBanue anredpandecKux
BBIPAXECHH, JOMYCTUMbIE 3HAYCHUS

30.04.2027

07.05.2027

11.05.2027

93

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHui. [IpeobpazoBanue anredpandecKkux
BBIPAXEHH, TOMYCTUMbIE 3HAYCHUS

14.05.2027

94

95

96

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHui. [IpeobpazoBanue anredpandecKkux
BI)Ipa)KCHI/II\/JI, JOIMYCTUMBIC 3HAYCHHU A

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
3HaHu. DYHKIUK: TOCTPOCHUE, CBOMCTBA
W3Y4YeHHBIX (YHKITHI

Hroropas KOHTPOJIbHAA pa60Ta

17.05.2027

18.05.2027

21.05.2027

97

O00011eHHE U CUCTEMATU3ALNS 3HAHUM

24.05.2027




98 O00011eHUE U CUCTEMATU3ALIUS 3HAHUM 1 25.05.2027

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 98 6 0



IHHOYPOYHOE IINTAHUPOBAHHUE

96 KIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus
96

PamnmonansHabIe ynca,
UppaIMoHaIbHbIC
Ypcila, KOHEYHBIE U
OECKOHEUHBIE
JECATUYHBIC TpOOH

02.09.2026

MHOKeCTBO
JNEUCTBUTCIILHBIX YHCEI;
JNEUCTBUTENLHBIC YHCIa
KaK OECKOHEYHBIE
JECATUYHBIC TpOOH

03.09.2026

B3anMHO o1HO3Ha4YHOE
COOTBETCTBUE MEXKIY
MHOECTBOM
JENCTBUTENBHBIX YHCET
Y MHOYKECTBOM TOUYEK
KOOPJMHATHOU IIPSAMOM

04.09.2026

CpaBHeHue
JeMCTBUTENBHBIX YUCET,
apupmMeTHuecKue
JIEHCTBUS C

e CTBUTEIIbHBIMU

B (WENYI

[Tpubnmxénnoe
3HaYeHHE BEJINYMHBI,
TOYHOCTb MPUOIMKEHUS

09.09.2026

10.09.2026

OkpyriieHne yucen

Oxpyrienue yncen

11.09.2026

16.09.2026

[Ipukuaka u orieHKa
pe3yJIbTaTOB
BBIYHUCIICHUN

17.09.2026

10

IIpuxkuaka u oneHka
pe3yJIbTaToOB
BBIYHUCIIEHUN

JIuneliHoe ypaBHEHUE.
Pewienue ypaBHeHui,

18.09.2026

23.09.2026




CBOIINXCS K
JINHEHHBIM

11

JInneliHoe ypaBHEHUE.
Pewenne ypaBHeHui,
CBOIAIIMXCS K
JIMHEVUHBIM

24.09.2026

12

13

14

KBanpatHoe ypaBHeHue.

Pewenne ypaBHeHui,
CBOIAIIMXCS K
KBaJPaTHBIM

KBanpatHoe ypaBHeHue.

Pemienne ypaBHeHuii,
CBOJISILIUXCS K
KBaJ[paTHBIM

bukBanparueie
YpaBHEHUSA

25.09.2026

30.09.2026

01.10.2026

15

bukBanpaTHble
YPaBHEHHUS

02.10.2026

16

[Ipumeps! pemienus
YpaBHEHUH TPEThEU U
4ETBEPTOU CTEIICHEN
pa3yIoKEHUEM Ha
MHOXUTEIH

07.10.2026

17

[Ipumeps! perienus
YpaBHEHUH TPETHEU U
4ETBEPTOU CTEIIECHEN
pa3yIoKEHUEM Ha
MHOXHUTEIH

08.10.2026

18

[Ipumeps! perienus
YpaBHEHUH TPETHEU U
4ETBEPTOU CTEIIECHEN
pa3yIoKEHUEM Ha
MHOXKUTENH

09.10.2026

19

20

21

Pemenue npoOHo-
palUOHAIBHBIX
ypaBHEHUU

Peritenne TEKCTOBBIX
3a/1a4y aredpandecKum
METOJIOM

Peritenne TEKCTOBBIX

3aj1a4 areOpandecKum
METOI0M

14.10.2026

15.10.2026

16.10.2026




22

Pemenne TeKCTOBBIX
3a/1a4y areopandecKum
METOI0M

21.10.2026

23

KonTtponbHas pabora o
TeMe "YpaBHEHUS C
OJIHOM TIepeMeHHOI"

22.10.2026

24

25

26

VYpaBHeHue ¢ 1ByMst
MEPEMEHHBIMU U €T0
rpaduk

VYpaBHeHue ¢ 1ByMst
MEPEMEHHBIMH U €r0
rpaduk

Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN C
JIBYMsI IEPEMEHHBIMU U
€€ pelieHne

23.10.2026

05.11.2026

06.11.2026

27

Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMU U
€€ pelieHne

11.11.2026

28

Cucrema 1Byx
JIMHEWHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU U
€€ peuieHue

12.11.2026

29

Cucrema 1Byx
JIMHEWHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU U
e€ peuieHue

13.11.2026

30

Pemenue cucrem aByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM
CTEIEHU

18.11.2026

31

Pemenue cucrem aByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPpyroe — BTOPOM
CTEIEHU

19.11.2026

32

Pemenue cucrem nByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM

20.11.2026




CTCIICHU

33

Pemienue cucrem aByx
YpaBHEHUH, OHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOH
CTECIICHU

25.11.2026

34

35

36

I'padpuaeckas
WHTEpIpeTaLus
CUCTEMBbI YPAaBHEHUH C
JBYMSI TIEPEMEHHBIMU
Pemenne TekcTOBBIX

3a/1a4 aareOpanuecKumM
CII0CO00OM

Pemenue TeKCTOBBIX

3a/1a4 anreOpandecKum
cnocoooM

26.11.2026

27.11.2026

02.12.2026

37

KonTtponpsHas pabora o
teme "Cucremsl
ypaBHeHUH"

03.12.2026

38

39

40

YHucnoBble HEPABEHCTBA
Y UX CBOWCTBA

YuciioBble HEPABEHCTBA
U UX CBOMCTBA
JIuHeliHbIE HEPABEHCTBA
C OJIHOM NIEPEMEHHON U
UX pelleHue

04.12.2026

09.12.2026

10.12.2026

41

JInHeliHbIE HEPABEHCTBA
C OJIHOM IEPEMEHHOU U
UX pelIeHne

11.12.2026

42

43

44

45

JInHeliHbIE HEPABEHCTBA
C OJIHOM IEPEMEHHOU U
UX pelieHue

Cuctembl TUHEHHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHOMN U UX
pemenue

Cuctembl TUHEHHBIX
HEPABEHCTB C OJHOM
MEPEMEHHOM U UX
pemenue

Cuctembl TUHEHHBIX
HEPABEHCTB C OJHOM

16.12.2026

17.12.2026

18.12.2026

23.12.2026




MIEPEMEHHOM U UX
pelieHue

46

47

48

KBagparusie
HEPaBEHCTBA U UX
pelieHue

KBanpatubie
HEpaBEHCTBA U UX
peuieHue
KBanpatubie

HEPAaBEHCTBA U UX
pelieHue

24.12.2026

25.12.2026

30.12.2026

49

KBanparusie
HEPAaBEHCTBA U UX
pelieHne

13.01.2027

50

KBanparusie
HEPaBEHCTBA U UX
pelieHue

14.01.2027

o1

I'padpuueckas
UHTEPIIPETAINS
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMSI
MIePEeMEHHBIMHU

15.01.2027

52

I'paduueckas
UHTEpIpeTanus
HEPaBEHCTB U CHCTEM
HEPaBEHCTB C IBYMS
NIepEMEHHBIMH

20.01.2027

53

54

KonTponbnas pabota no
teme "HepaBencrra"
KBagparuunas
byHkuus, e€ rpaguk u
CBONCTBA

21.01.2027

22.01.2027

55

KBagparnunas

byHkuus, e€ rpaguk u
CBOMCTBA

27.01.2027

56

KBagparnunas

byHk1us, e€ rpaduk u
CBOMCTBa

28.01.2027

57

[Tapabona, KoOpAUHATHI
BEPILKHBI Tapadoibl,
0Ch CUMMETPUHU
napaboJIbI

29.01.2027




58

[Tapabona, KoOpaAUHATHI
BEPIIMHBI TapaboJIbl,
0Ch CUMMETPHH
napaboJIbI

03.02.2027

59

[Tapabosna, kKoOpAUHATHI
BEPIIMHBI TapadoJIbl,
0Ch CUMMETPHH
napaboJIbI

04.02.2027

60

[Tapabosna, KoOpAUHATHI
BEPIIMHBI TapadoJIbl,
0Chb CUMMETpPUHU
napaboJIbI

05.02.2027

61

[Tapabomna, KOOpAUHATHI
BEPILKHBI 1apadobl,
0Chb CUMMETPHH
napaboJIbl

10.02.2027

62

63

64

65

[TapaGona, KOOpAUHATEI
BEpILKHBI 1apadoibl,
0Chb CUMMETPHHU
napaboJIbl

['paduku QyHKUUMl: y =
kx,y =kx + b, y=k/x,
y=x*, y=VX, y=[x|
I'paduxu QyHKIMI: y =
kx,y=kx + b, y=k/x,
y=X?, y=vX, y=Ix|
I'paduxn Qynkuumii: y =
kx,y=kx + b, y=k/x,
y=x°, y=VX, y=[x|

11.02.2027

12.02.2027

17.02.2027

18.02.2027

66

I'paduku pynkumit: y =
kx,y =kx + b, y=k/x,

y=x%, y=VX, y=[x|

19.02.2027

67

68

69

I'paduku QynkImii: y =
kx, y = kx + b, y=k/x,
y=x*, y=VX, y=[x|
I'paduku QynkImii: y =
kx,y = kx + b, y=k/x,
y=x*, y=VX, y=[x|
KonTtponbHas padora o
teme "OyHkun"

24.02.2027

25.02.2027

26.02.2027

70

I[HousaTtue yncnoson
[10CJIEJOBATEIBHOCTHA

03.03.2027




71

72

3anaHue
MOCIIEI0BATEIbHOCTH
PEKYpPEHTHOM
dbopmyroit u popmyIoin
N-To ujeHa
Apudmernueckas u
reoMeTpuyecKas
IPOrpeccuu

04.03.2027

05.03.2027

73

Apudmerndeckas u
reoMeTpHYeCcKast
IPOTPECcCUm

10.03.2027

74

®opmybl N-TO YieHa
apuMeTHIECKOM
r€OMETPUYECKON
MPOTPECCHI, CyMMBI
IIEPBBIX N WICHOB

11.03.2027

75

®opmynbl N-TO 4ieHa
apuMeTHIECKOM
r€OMETPUYECKON
MPOTPECCHI, CyMMBI
IIEPBBIX N WICHOB

12.03.2027

76

@opMyisl N-TO YIeHa
apudMeTHIeCcKon 1
r€OMETPUYECKON
MPOTPECCHI, CyMMBI
IIEPBBIX N WICHOB

17.03.2027

77

@opMyisl N-TO YIeHa
apudMeTUIeCcKon u
r€OMETPUYECKON
MPOTPECCHI, CyMMBI
IIEPBBIX N YICHOB

18.03.2027

78

@opMyIsl N-TO YIeHa
apudMeTHIECKOn 1
F€OMETPUYECKON
MPOTPECCHI, CyMMBI
IIEPBBIX N YICHOB

19.03.2027

79

N3o00pakeHne 4aeHOB
apudMeTHUIECKOn 1
F€OMETPUYECKON
MPOTPECCHil TOUKaMH Ha
KOOPJAMHATHOU
IIJIOCKOCTH

24.03.2027



80

81

N300pakeHne 4ieHOB
apupMeTHIECKON 1
reOMETPUUYECKOMN
MPOrpeccuil TOUKaMu Ha
KOOPJMHATHOM
MJIOCKOCTH

JInHelHbIi 1

SKCIIOHEHIAIbHBIH
poct

25.03.2027

26.03.2027

82

83

CroxHbI€ TPOLIEHTHI

CrnoxxHbIe IMPOUCHTHBI

07.04.2027

08.04.2027

84

KonTtponpsHas pabora o
teme "Hucioswie
[I0CJIEOBATEILHOCTH "

09.04.2027

85

[ToBTOpEHHE,
00001IeHNE 1
cUCTEeMaTH3aIus
3HAHUH. 3aMuCh,
CpaBHEHUE, JCUCTBUS C
JEHCTBUTEIIbHBIMU
YUCJIaMH, YACTIOBas
npsimMas

14.04.2027

86

IToBTOpEHME,
00o0011IeHE U
cucTreMaTusanus
3HaHuM. [IpoueHTsl,
OTHOLLIEHHUS, IPOIOPLIUU

15.04.2027

87

IToBTOpEHME,
00o0011IeHE U
cucTeMaTu3alus
3HaHui. OKpyrieHue,
npuOIKeHne, OleHKa

16.04.2027

88

89

IToBTOpEHME,
000011IEHE U
CHCTEMAaTH3aIus
3HaHuM. Pemenue
TEKCTOBBIX 3aJ1a4
apugMeTHIECKUM
Crocooom

IToBTOpEHue,
o0o011eHune u

21.04.2027

22.04.2027




90

91

CHCTeMaTU3alUs
3HaHuil. Penrenue
TEKCTOBBIX 3a7a4
apupMeTUIECKUM
crocooom

IToBTOpEHue,
000011IeHE U
CHCTEMaTH3aLHs
3HaHuil. Penrenue
TEKCTOBBIX 3a7a4
apru(MeTHIECKUM
crocooom

[ToBTOpEHHE,
0000111EHHE U
CUCTEeMaTH3aIHs
3HAHUM.
[Ipeobpa3zoBanue
anreOpanvdecKux
BBIPAKECHU,
JOTTYCTUMbIE 3HAYCHHUS

23.04.2027

28.04.2027

92

93

94

[ToBTOpEHwue,
o0obmeHne u
cUCTEeMaTH3aIHs
3HAHWUM.
[TpeoGpa3oBanue
anreOpanyecKux
BBIPAKECHUH,
JIOMTyCTUMBIE 3HAUEHUS

IToBTOpEHwUE,
o0o01m1eHue u
CUCTEMATH3aLM
3HAHUM.
[IpeobpazoBanue
anreOpanvaecKux
BBIPAKECHU,
JOTTYCTUMbIE 3HAYECHHUS

IToBTOpEHue,
o0o01ieHue u
CUCTEeMaTH3aIHs
3HAHUU.
[IpeoOpazoBanue
anreOpanvaecKux
BBIPAKECHUH,

29.04.2027

30.04.2027

05.05.2027




AOIMYCTHUMBIC 3HAYCHHA

95

[ToBTOpEHME,
o0o0mieHue u
cUcTeMaTu3aIus
3HaHuil. OyHKIHH:
IIOCTPOEHUE, CBOMCTBA
M3Yy4YeHHBIX (YyHKITHI

06.05.2027

96

IToBTOpEHME,
000011IeHNE U
CHCTEMaTHU3aIusI
3HaHuil. OyHKIHH:
MOCTPOEHHUE, CBOMCTBA
W3YYEHHBIX QYHKIUH

07.05.2027

97

IToBTOpEHME,
00001IEeHE U
CHCTEMAaTHU3allHs
3HaHuU. OyHKIUU:
MOCTPOEHHUE, CBOMCTBA
M3YYEHHBIX QYHKIUI

12.05.2027

98

99

100

101

[ToBTOpEHwue,
00001eHNE 1
cucTeMaTu3alus
3HaHui. OyHKINH:
IIOCTPOEHUE, CBOWCTBA
M3YYEHHBIX QYHKIUT

IToBTOpEHNME,
000011eHNE U
CUCTEMAaTH3aLM
3Hanuil. ['papuueckoe
pelIeHUe YPaBHEHUN U
UX CUCTEM

IToBTOpEHUE,
o0o01ieHue u
cucTeMaTH3anus
3Hanuil. ['papuueckoe
peneHue ypaBHEeHUN 1
UX CHUCTEM

HToroBast KOHTpOJIbHAS
pabora

13.05.2027

14.05.2027

19.05.2027

20.05.2027

102

0O00011eHne n
cUCTEMAaTHU3aIHA
3HAHUH

21.05.2027



O6o0meHue u 26.05.2027
103 CHCTEeMaTH3aIlus 1
3HaHUHI
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBePSIEMOro .
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabrara
1 Yucna 1 BBIYUCICHUS
CpaBHMBaTh W YNOPSAOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE
11
yucna
Beimonuate apudmernueckue AEHCTBUS C pallMOHAIBHBIMUA YUCIIAMHU,
1.2 couerass YCTHbIE M NMCBMEHHBIC NPUEMBI, BBINOJHATH BBIYUCIICHUS C
HApPALMOHAIIBHBIMU YUCIIAMH
Haxonuth 3Ha4eHMs CTENEHEW C LENBbIMHU ITOKa3aTeNIAMU U KOpHEH,
1.3
BBIYMCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN
OKpyTJsTh NE€HCTBUTENBHBIE YHCIIA, BBITOIHATH IPUKUAIKY PE3ybTaTa
1.4
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHMSI U HEPABEHCTBA
Pemrare  nauHENHBIE W KBaApaTHBIE YpPaBHEHWs, YpaBHEHUS,
2.1
CBOJISIIIIMECS K HUM, TIpOCTeine TpoOHO-paliioHaIbHbIe YPaBHEHUS
Pemrate cucteMbl IByX JIMHEWHBIX YPAaBHEHUM C IBYMs NIEPEMEHHBIMHU
2.2 U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIIACTCS
JIMHEWHBIM
2.3 Pemate TekcTOBBIE 3amaun anreOpandecKuM CIIOCOOOM C TTOMOIIBIO




COCTABJICHUS YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C [ByMsd

INEPpEMEHHBIMU

2.4

2.5

2.6

[IpoBomuTh mpOCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM U CUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C T[PUMEHEHHEM TIpaduuecKux
IpECTaBICHUN (HanmpuMep, yCTaHaBIMBATh, UMEET JIM YPABHEHUE WU

CUCTEMA YPaBHEHUH PELLIEHUs], €CIIU UMEET, TO CKOJIBKO)

PemraTe JIMHEHHBIE HEPaBCHCTBA, KBaaApaTHEBIC HCpaBCHCTBA,
I/I306pa)KaTI> PEHICHUEC HEPABECHCTB Ha YHCJIOBOM HpHMOﬁ, 3aI1MChIBATh

peICHUC C TIOMOIIBIO CUMBOJIOB

Pemrate cucTeMBl JIMHEHHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIIOHAOMME KBaJApaTHOC HCPABCHCTBO, I/I306pa)KaTI> pemicHuc
CUCTCMblI HCPABCHCTB Ha YHICI0BOM HpﬂMOﬁ, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

3.1

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIMYHBIX 33724

OyHKIUU

Pacnio3nasatsb byHKIIUN M3yYEHHBIX BHIIOB. IToka3eIBaTh

CXEMAaTUYEeCKH PacIoNIOKeHNEe Ha KOOPAMHATHOMN TIOCKOCTH TpauKOB
7| : y=kX, y=kx+b, y=k/x, y=ax?+bx+

dbynxumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucumoctu ot

3HauYeHUHN KO3(PPUIMEHTOB, ONUCHIBATh CBOMCTBA (QYHKIIUI

3.2

Iloka3biBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha  KOOpAMHATHON
TUTOCKOCTH TpaduKoB GyHKIWH Buma Y = VX, Y = [X| U omHCHIBaTh

cBOiCcTBa PyHKLIMI

3.3

Crpoutp u wu300paxkarb CXeMaTH4YEeCKH TpaduKu KBaJPATUYHBIX
(GyHKIMH, ONMCHIBATH CBONCTBA KBAJpPaTHUUHBIX (QYHKIMH MO HX

rpadukam

3.4

PacnioznaBate KBajpaTHuHyl0 GQYHKIUIO 1O (Qopmyse, HTPUBOIUTH
MpUMephbl KBaJIpAaTUYHBIX (QYHKIUH M3 peanbHOM JKHU3HM, (PU3MKH,

reOMETPUH

Apudmerndeckas v reoMeTpUYECcKasi Iporpeccuu

4.1

PacnioznaBath apuMeTndecKyro U reoOMeTpUUECKyI0 IPOrpecCHy Mpu

Pa3HBIX crioco0ax 3agaHus

4.2

BEINONHATE BBIYHUCICHUS C HCHOJIb30BAHHEM (I)OpMyJ'I N-ro 4jeHa




apu(pMETHYECKOW M T€OMETPUYECKOH MpOorpeccuid, CyMMbI MEPBBIX N

YJICHOB

4.3

N300pakaTh 4IE€HBI MOCIEIOBATEIHHOCTH TOYKAMH HA KOOPJUHATHOU

IINIIOCKOCTH

4.4

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITIOCJICIOBATCIBHOCTAMU, B
TOM 4YHUCJIC 3agadyud H3 peaHBHOfI KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJSTOPa, HU(POBBIX TEXHOJIOTHUH)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BIYMCIECHUS
11 PanmonanbHple 4Mclla, MppalMOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO IeHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIAa KaK OECKOHEUYHbIE
1 JecaTu4Hble ApoOu. B3auMHO 0JHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JEHCTBUTENBHBIX YKMCEN U KOOPAMHATHOHN npsAMoil. CpaBHEHHE J1EHCTBUTENIBHBIX
quces
1.3 Apudmernueckue IeHCTBHS C ACHCTBUTEIHHBIMHI YHCIAMH
Wsmepenusi, npubmmkenusi, onieHKU. PazMepsl 00bEKTOB OKPY’KaIOIIET0 MHUPA,
v JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHus. OkpyrieHue uucen. [Ipukuaka u oneHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHMS C ONHOM IEPEMEHHON
2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASAIIUXCS K TUHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 buxBanpatHoe ypaBHeHHe. IIpuMepsl peleHHs YpaBHEHHW TpeTbed U
' YEeTBEPTOU CTENEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue npo6GHO-pallOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUM € ABYMsI IEPEMEHHBIMU
20 Pemenne cucrem IByX ypaBHEHHMH, OJHO M3 KOTODPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTEIICHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.14 Pewienne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU




2.15

KBagpaTHbie HepaBeHCTBA

['padmyeckass uHTepHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs

2.16
NepeMEHHBIMU

3 OyHKIUU

31 KBanparuunas ¢ynknus, e€ rpadpuk u cBoictBa. [lapaGona, KOOpIUHATHI
' BEPIITMHBI TapadoJIbl, OCb CHMMETPHUH MapadOoJIbI

3.2 I'paduxu pynaximit y=kx, y=kx+b u ux coiictBa

3.3 I'paduku dpynkmii y=K/X, y = X° u ux cBoicTpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 YucoBkIe IIOCIEIOBATCIBHOCTH

41 Ormpenenenre U cnocoObl 3aIaHUST YHUCTIOBBIX TMOCIEI0BATEIBLHOCTEH. 3a1aHne
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM hopmynoit u ¢popmymoii N-To ujaeHa

42 Apudmernueckass mporpeccus. Dopmynsl N-ro  uieHa apupMeTHUECKON
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB

43 ['eomeTrpuueckass mporpeccusi. QPopmynsl N-TO YieHAa T'€OMETPUYECKOM
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB

44 N300paxkeHne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOW INIOCKOCTH. JINHEHHBINA U SKCITOHEHIIMAIbHBIA POCT

45 CnoxHbI€ IPOLIEHTHI




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHSTh UX MPH PEIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUUHas Opo0b, CTaHIAPTHBIA BUJ YMCIIA, PAallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LEJNBIM I[OKAa3aTEIeEM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJbIlIe €IMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPQKEHHI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHONIb30BaHHWEM (QOpPMYyN pa3HOCTH KBAJApPaTOB U

KBaapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHOM NEPEeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWs, HAWOOJbIIEC W HAUMEHBIIEE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTuuHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAQUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKATH

dhopmynaMu 3aBUCUMOCTH MEXTY BeTUIMHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM 4YHCIIE€ HAa IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB M CTOMMOCTh
MOKYIIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHIO 3aJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (HUrypa, TOUKa, OTPE3OK, Mpsmasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomM0O, MNPSIMOYTOJIBHMK, KBaJapar, Tpamnenus;
OKPY>KHOCTh, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MeXAy MpsSMbIMH, [EpPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, noo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHUE DPACIO3HAaBAaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  NPSAMOYTOJbHAs  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI W KOOPAMHATHI IJIA MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC HU3BJICKATBh, HHTCPIPECTUPOBATH u Hp606p8.30BLIBaTB



15

16

nH(popMalno, MPEACTABIEHHYI0 B TaliMIaXx M Ha JUarpaMmMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHSAMU: CIy4YalHBIA ONBIT (CIy4alHbBIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH;, yMEHHE pellaThb
3a/la4y METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCIOJIb30BAHUEM
IpaBWjla YMHOXKEHHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B KU3HU;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

1o OOBbIKHOBEHHBIE M JI€CATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH

13 Panuonanpnple  uMcna. Apu@MmeTHdeckue ONepalud ¢  PalUuOHAIbHBIMU
- YyHClIaMu

14 JeiictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEpaluu ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBolicTBa CTeNEHH

2.3 MHorousneHs!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HeiictBuss ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHHUs. CHCTEMBl M COBOKYMHOCTH
' YpaBHEHUN

39 Lenbie u apoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckass u reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BEJIMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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