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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. PazButue y o0yyaronuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJISl aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeamnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B ctpykType nporpammsl yaueOHOTo Kypca «AnreOpay» i1 OCHOBHOI'O OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANUYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpyTMMHM €ro JHHUAMH. B Xxoje wu3yudeHuss ydyeOHOro Kypca O0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTuueckoro sspika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOTr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi TOBCEIHEBHOM
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHATBPHBIMH W HPPANUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
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MPEACTABICHUN O JEHCTBUTENHHOM YUCTIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copeprkanue IByX anre0pandecKux JMHUAN - « ATreOpandecKrue BBIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TaKKe TalbHENIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PAaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEM K MaTeEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTS OTIMCAHUS ¥ MCCIIEIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE U
obmiecte. M3yueHue maTepuasna cnocoOCTBYET pa3BUTHIO Y O0YUAIOUIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTENIbHBIC CpPEICTBA S3bIKA MATEMaTUKH -
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpauueckue, BHOCHUT BKJIaa B (opmupoBaHHE
MPEICTaBICHUNA O POJTU MAaTEMATHUKH B PA3BUTUN ITUBUIH3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yueOHoro kypca «Anredpa» oroaurcsa 306 yacos: B 7 kiiacce -
102 gaca (3 gaca B Heneno), B 8 kiacce - 102 gaca (3 gaca B Henento), B 9 kiacce -
102 yaca (3 yaca B HeZelI0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAJIBHBIMU YKCIIaMU. Pelienne 3amad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O0ibIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3a0a4 U3 PEaJIbHON ITPAKTHKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCEII.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIOBOE 3HAYECHHUE BBIPAKECHUS C IIEPEMEHHOMU. JlomycTumele
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOAOOHBIX CIaraeMbix.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWJICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEUIEHUE JIMHEMHBIX YpaBHEHUN. COCTaBICHUE YPAaBHEHUI 110 YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 33a4 C TOMOIIBI0 CUCTEM
YPaBHECHUM.

DyHKIUU



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 II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb W3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K TPEOoOpPa30BaHUI0 YUCIIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajreOpanveckor Apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PannonanbpHbie BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W  KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMBbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue Gpynkimu. OOIACTh ONPECICHNUS 1 MHOKECTBO 3HAYEHUH (DYHKITUH.
CriocoOsbI 3amanus QyHKITHIA.

I'padux ¢dynkumm. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMINUX PEeATbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, y = X3, y = \X, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JecCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXAlOUIET0 MHpA, AJUTEIBHOCTh IPOIECCOB B
OKPY’KaroIeM MHUpE.

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

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHHN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHUE ¢ ABYyMS MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe - BTOpod cremeHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 adredpanyeckuM crocoooM.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

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.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum
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[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysiol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apHU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEICTaBICHHUEM O MAaT€MaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEUIIMMH HaBBIKAMHU MCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpa3a JKM3HM  (370pOBOE  ITMTaHWE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHUE MaTeMaTHUYECKUX 3HAHUM /U pellieHus 3a1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCH YCJOBHSAM COLMAJBLHOW M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TJIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (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, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh AaAPrYMEHTAILMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHMUS;
BBIOMpATh CIOCOO pelIieHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOoJee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IPOBOJAUTH [0 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIbIIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh WU HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAUMKU M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl W ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTH MH(OOpPMALMU O KPUTEPUAM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATD U (bOpMy.TII/IpOBaTB CYXKJIACHUA B COOTBCTCTBUU C YCIIOBUSAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpa’KaTb CBOXO TOYKY 3PCHUA
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B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUS C CYXACHHSIMH JPYTHUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboThI MpHU pelIEHNH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

IPUHUMATh 1€b COBMECTHOM JEATEIBbHOCTH, INIAHUPOBATh OPraHU3ALMIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIoBbIX (opmax paboTsl (0OcCyxaeHHs, 0oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U IPYTHUE), BHITOIHITH CBOIO YaCTh pabOThI
U KOOPJIMHHPOBATh CBOM JEUCTBUS C JPYTMMHM 4YJIECHAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IJIaH, QITOPUTM pElIeHUs 3afauu (WU ero
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS IPOIEcca U pe3ysibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 33/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
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K xoHiy oOyuenus B 7 Kjacce OOYYArONIMICS TOJYYHUT CICTYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHsTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeTHUECKHe
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUHN TPOOHBIX BBIPAKCHHM, COIEPKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIBHBIC YUCTIA.

OKpyrJisTh yncia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUI, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIpaKCHUM. BBITONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3JI0KEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS yUeOHOT0 MaTepHaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHATh Mpeobpa3oBaHus 1IEI0T0 BHIPAXKEHHS B MHOTOWICH ITPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BBINOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIHU C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOITEr0 MHOXKUTEIS, TPYIIITUPOBKH CIaraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA
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Pemlare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLICHUH JIMHEWHBIX YpaBHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucreMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GpyHKIMUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuili cnoco® MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiiCs TOJIYYUT CIICAYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJB3Ysl MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OONBIIUMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.
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AsredpanyecKue BbIPpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHU C IEeJbIM IOKa3aTeJeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

BhITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BHIPAKEHUN HA
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMH U alreOpandyecKUMu ApoOsMHu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOKUTEIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHENHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreopandeckoi
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /11 CPABHEHUS, OLIEHKH, PEIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCcKyIo
WJUTFOCTPALAIO0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), OMPENesITh 3HaUeHHEe (QYHKIMH 1O 3HAUYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBaTb CBOICTBA YHCIOBOI (GYHKIHN
o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCsS TIOIYyYUT CIICAYIOIIHNE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BrimonHsITh apudMeTruueckue eHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHBIC MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPAMOHATBHBIMU
YUCIIaAMU.

HaxoauTe 3HaueHust CTENEHEH ¢ IeIbIMU MTOKa3aTeIIMU U KOPHEH, BBIUNCIIATH
3HAUYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyrJisiTh  1EWCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKHUAKY PE3ybTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.
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YpaBHeHMS U HEpaBeHCTBA

Pemars nuHeliHbIe ¥ KBaIpaTHBIC YPABHEHUS, YPAaBHEHHUSI, CBOISIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JTUHEWHBIX YpPaBHEHUU C JABYMsI TEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amadyn anreOpamvdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJIU CUCTEMBI JIBYyX YPaBHEHUH C IBYMsS NIEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TrpaduyuecKuX Mpe/ICTaBlIeHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YpaBHEHUW pEILIEHUs, €CIId HUMEET, TO CKOJbKO, U
npouee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHCIIOBOM MPSAMOM, 3alMChIBaTh PELICHUE C MOMOILBIO
CHUMBOJIOB.

Pemmatp  cucreMbl  TUHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPAaBEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUU Pa3IMYHBIX 3a/1a4.

DOyHKUIMHA

Pacno3naBath (QyHKIIMM HU3y4eHHBIX BHUIOB. [lOKa3piBaTh CXEMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300pakaTh CXeMaTHYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUECKYIO POTPECCUU TPU Pa3HbIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(GPOBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrposbusie IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 12 1 bubmuoreka [JOK
yucia https://m.edso00.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 11 1 bubmmoreka [JOK
OJHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 15 1 bubmmoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 10 1 https://m.edsoo.ru/7£419d08
bubmmoteka IIOK
> Dymrui 14 L https://m.eds00.ru/7f419d08
bubmmoreka IIOK
6 YucoBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.eds0o.ru/7£419d08
7 [ToBTOpEeHnue, 06061IeHNE, cCUCTEeMaTH3aus 23 1 bubmmnoreka HOK
3HAHUU https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 100 7 0
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HOYPOYHOE INIVIAHUPOBAHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsbl
PanmonanbHele yncia,
1 HMPPALMOHAIIBHBIE YHCIIA, KOHEYHBIE 1 01.09.2025
1 OECKOHEUYHBIE IECATHYHBIC IPOOH
5 JlelicTBuUs HaJ| 1eHCTBUTEIbHBIMU 1 02.09.2025
qucIaMu
3 JleiicTBUsI HaJl AEUCTBUTEIBHBIMU 1 04.09.2025
quclaMu
4 CpaBHeHue J1eHICTBUTENBHBIX YUCEl 1 08.09.2025
) CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1 09.09.2025
6 Oxpyrienune uncen 1 11.09.2025
7 [TpubnmxE€HHOE 3HAaUCHNE 1 15.09.2075
BEJIMYUHBI, TOYHOCTb MPUOIINKEHUS
PazMepbl 00bEKTOB OKPYKAOLIETO
8 MUpa U JUIUTEIBHOCTh MPOIIECCOB B 1 16.09.2025
OKpY>KaloIlleM MUpe
9 IIpakTHKO-OpHEHTHPOBAHHBIE 1 18.09.2075
3a/1a4u
10 [IpakTHKO-OpHEHTHPOBAHHbIE 1 7.09.2025

3agavu




[IpakTHKO-OpHEHTUPOBAHHBIE

11 23.09.2025
3aJauu
12 KontponsHas padora Nel mo reme 1 25.09.2025
"Uucna u BerauciaeHus"
13 CBoiicTBa YETHOCTH M HEUYECTHOCTH 29.09.2025
byHKIMHA
14 CBolicTBa YETHOCTH U HEYETHOCTH 30.09.2025
byHKIMHA
15 I'paduku pynkimii: y = kX, y = kx + 02.10.2075
b, y=k/x, y=x3, y=vX, y=|X]|
16 I'paduku Gpyukmmii: y = KX, y = kx + 06.10.2075
b, y=K/X, y=x*, y=vX, y=[x]|
roAn
17 Oynkius y=ax”"2, e€ rpagux u 07102025  buommoreka IIOK
CBOMCTBA https://m.edso00.ru/7f439842
— Ay A
18 Oynkius y=ax”"2, ee rpaguk u 09.10.2025  buommoreka IIOK
CBOMCTBA. https://m.edsoo.ru/7f439eb4
[Tapaborna, KOOpAMHATHI BEPIITHHBI
19 na pa60m,1 OCLIZZI[/IMMGT I/II/Ip brbmmorexa LTOK
P ’ P 13.10.2025  https://m.edsoo.ru/7f43a03a
napaboIIbl
[Tapa6omna, KOOpIMHATHI BEPIIUHBI
20 napaboJibl, OCh CHMMETPUU brbmmorexa LTOK
P ’ P 14.10.2025  https://m.edsoo.ru/7f43alac
napaboIIbl
21 [TocTpoenue rpaduka 16.10.2025 bubnnoreka [JOK
KBaIpaTUYHON (PYHKIIMH https://m.edsoo.ru/7f4396¢6
29 [Toctpoenue rpaduka 20.10.2025 bubnmnoreka [JOK

KBaJIpaTUYHOMN (PyHKIHH

https://m.edsoo.ru/7f4399b4
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93 [Toctpoenue rpaduka 21.102025  buommoreka IIOK
KBaJpaTUYHON (HYHKIIUH https://m.edsoo.ru/7f43a31e
24 JpoOHo-nuHeiHas QyHKIMS U ee 23.10.2025  buommorexa [IOK
rpadux https://m.edsoo.ru/7f43a526
o5 O6o0maromuii ypok 1mo Teme 06.11.2025
"(DyHKHI/II/I"
26 Konrtponsnas padora Ne2 mo treme 1 10112025  bubmuoreka [IOK
"®yukuun" https://m.edsoo.ru/7f43ab84
bubmnorex [JOK
27 5 11.11.2025
Henoe ypaterie 1 ero coiicrsa https://m.edsoo.ru/7f43bf66
bubnunoreka LIOK
28 i 13.11.2025
Hesnoe ypasrenue 1 ero ceoicTsa https://m.edso00.ru/7f43c542
bubnunoreka LIOK
29 B 17.11.2025
HKBALPATHEIC YPaBHEHIA https://m.edso00.ru/7f43c3d0
[Ipumeps! penieHus ypaBHEHUN
30 TPETbEU U YETBEPTOU CTENEHEN 18.11.2025
pas3oKeHuEeM Ha MHOXKHUTENN
31 Pemrenue npoOGHO-paninoHaIbHBIX 20.11.2025 bubmuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
39 Pemenue 1po6HO-paiMoOHaIBHBIX 24.11.2025  buommoreka IIOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
33 Pemienue TekcTOBBIX 3a/1a4 25.11.2025
anreOpandeckuM METOA0M
34 Pemnrenue TeKCTOBBIX 3a7a4 27.11.2025
anredpandecKuM METOI0M
35 Perienue TekcTOBBIX 3a/1a4 01.12.2025

anredpandecKuM METOI0M
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Pemienue TEKCTOBBIX 3a/1a4 C

36 02.12.2025
MTOMOMUIbIO YpaBHEHUN
37 KonTponbnas padota Ne3 mo Teme 1 04.12.2025
"VYpaBHeHMsI ¢ OHON HlepeMeHHON"
38 JIuneliHble HEpAaBEHCTBA C OJJHOMI 08.12.2025 bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
39 CucreMbl TMHEMHBIX HEPABEHCTB C 09.12.2025
OJIHOM MEPEMEHHON U UX PEIICHUE
40 KBagparHsle HepaBeHCTBA U UX 11.12.2025 bubnuoreka [IOK
pelieHue https://m.edso00.ru/7f43b098
41 KBagparHble HepaBeHCTBA U UX 15122025 bubmmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
42 KBanpaTHble HEpaBeHCTBA U X 16.12.2025  bubmoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
43 Pemienne HepaBeHCTB METOIOM 18.12.2025
MHTEPBAJIOB
44 Pemenne HepaBEeHCTB METOAOM 27.12.2025
HWHTEPBAJIOB
45 Pemienue HepaBeHCTB METOIOM 23.12.2025
HUHTEPBAJIOB
Oo6o0maromuit ypok no Teme
n
46 HepaBenctBa ¢ ofHUM 25.12.2025
HEU3BECTHBIM U UX CUCTEMBI"
KonrtponsHas padora Ne4 o reme
47 HepaBencrtBa ¢ ogHuM 1 29.12.2025

HEU3BECTHBIM M UX CUCTEMBI"
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48

YpaBHEHHE C ABYMS [TEPEMEHHBIMU
U ero rpaduk

30.12.2025

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

49

50

51

VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU
u ero rpapuk

CucreMa IByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU
U €€ perieHne

Pemenue cucrem AByX ypaBHEHUM,
OJTHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe - BTOPOil cTeneHu

12.01.2026

13.01.2026

15.01.2026

bub6nmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bubnunoreka LIOK
https://m.edsoo.ru/7f43d23a

52

Pemenue cucrem AByX ypaBHEHUM,
OJIHO M3 KOTOPBIX JINHEMHOE, a
JIpYyroe - BTOPOM CTENEHU

19.01.2026

bubnunoreka LIOK
https://m.edsoo.ru/7f43d55a

53

54

55

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMsI IEPEeMEHHBIMU
U €€ peneHne

HccnenoBanue cuCTEMBI 1BYX
JIMHEWHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

HccnenoBanue CUCTEMBI IBYX
JIMHEWHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

20.01.2026

22.01.2026

26.01.2026

56

Pemenne 3ana4 ¢ MOMOIIBIO CUCTEM
YPaBHEHU BTOPOU CTEIIEHU

27.01.2026

57

58

Pemrenne 3a1a4d ¢ nOMOIIBIO CUCTEM
YpaBHEHUI BTOPOW CTENEHU
HepasencrtBa ¢ nByms
IIEpEMEHHBIMU

21

29.01.2026

02.02.2026

but6mmoreka [IOK
https://m.edsoo.ru/7f43b098
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HepasencrtBa ¢ 1Byms

59 03.02.2026
MIepEeMEHHBIMU

60 CucTeMbl HEpaBEHCTB C JIBYMs 05.02.2026
NIEPEMEHHBIMH

61 Cucrembl HEpaBEHCTB € JBYMs 09.02.2026 bubmmoreka [JOK
MepEMEHHBIMU https://m.edsoo.ru/7f43c3d0
KonrtponsHas padora Ne5 o reme

62 Cucrembl ypaBHEHUH 1 HEPABEHCTB 1 10.02.2026
C ABYMsI IEPEMEHHBIMU"

63 [TonsiTve yncIoBOM 12.02.2026 bubmuoreka [{OK
OCJIEJ0BAaTEILHOCTH https://m.edsoo.ru/7f43e6c¢c6
Onpenenenue apupMeTHIECKON

64 1} (f)r €CCHH d): 1\(}) 7a N-TO 4ieHa bubmmorexa [JOK

porp ' P Y 16.02.2026  https://m.edsoo.ru/7f43ed7e
apu(METHIECKON IPOTPECCUU

65 ®opmyIbl N-To yiieHa 17.02.2026  bubmaoreka [IOK
apu(pMeTHUECKON IPOrpecCUr https://m.edsoo.ru/7f43ef2c

66 ®opmyiia N-ro 4jaeHa 19.02.2026
apudmeTnyeckoil nporpeccun

67 ®opMysbl CyMMBI IEPBBIX N WIEHOB 26.02.2026  puommorexa IIOK
apupMETHYECKON TTPOTPECCUH https://m.edso0.ru/7f43f0c6

68 @opMyIIbl CyMMBI IIEPBBIX N YJICHOB 26.03.2026  buommoreka [IOK
apu(pMeTHUECKON IPOrpecCUr https://m.edsoo.ru/7f43f8a0

69 Pemenue 3agaq mo reme 02.03.2026 bubnuoreka [{OK
"Apudmernueckas nporpeccus” https://m.edsoo.ru/7f43ebda

70 Ornpenenenre reoOMeTpuYECKOn 03.03.2026 bubnmnoreka [JOK

HpOrpecCHH

https://m.edsoo.ru/7f43f3b4
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@opMyiibl N-T0 YIeHa

bubnunoreka LIOK

71 . 05.03.2026
F€OMETPUUYECKON MPOrpeccuu https://m.edsoo.ru/7f43f58a
79 ®opwmyiia N-ro IleIeHa 12.03.2026
T€OMETPUUYECKON MTPOTrPECCUm
73 dopmyna CYMMI:I MIEPBBIX N YIECHOB 16.03.2026 bubmmoreka [JOK
r€OMETPUUYECKON MPOrpeccuu https://m.edsoo.ru/7f43f72e
74 ®dopmyna CYMMI:I MEPBBIX N YICHOB 17.03.2026
reOMEeTPUUYECKOI Mporpeccuu
bubnunoreka LIOK
75 CI105KHBIE IPOLIEHTEI 19.03.2026
pont https://m.edsoo.ru/7f43fe0e
"
76 Pemenue 3agau o teme "Uncnoseie 23.03.2026 bubmuoreka [{OK
MOCJIe10BaTeIbHOCTH " https://m.edso0.ru/7f4401a6
77 KonTponbnas pabota Ne6 mo teme 1 24.03.2026 bubnnorexa [JOK
"YucoBeIe OCIE0BATEILHOCTH " https://m.edsoo.ru/7f4404f8
IToBTOpEeHME, 0000IIEHNE 1
CUCTEeMaTH3allusl 3HaHHW. 3aMuch,
78 CpaBHEHHUE, IEUCTBUSA C
JeHCTBUTENEHBIMH YUCIIAMH, 26.03.2026
YHCIIOBas MpsMasi
[ToBTOpeHue, 06001IeHNE 1
79 CUCTEMaTHU3al1sl 3HAHUM. 06.04.2026
[IporieHThI, OTHOIICHHUS, TPOTOPIIUU
[ToBTOpenue, 0600IIEeHNE U
80 cucTeMaTu3anus 3Hanui. Pemenne but6mmorexa [IOK
TEKCTOBBIX 33J1au apU(PMETUYECKIM 07.04.2026 https://m.edsoo.ru/7f443b12
crocoooM
81 [ToBTOpenue, 0600mEeHNE U 09.04.2026 bubnmnorexa [JOK

cucTeMaTu3anus 3Hagui. Pemenne

https://m.edsoo.ru/7f443cd4
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TEKCTOBBIX 33]1a4 apUPMETHICCKIM
crocoooM

[ToBTOpeHUEe, 0600IICHNE 1
cucreMartu3auus 3Hanni. Pemenne

bu6nmoreka [IOK

82
TEKCTOBBIX 33/71a4 apu(METUYECKIM 13.04.2026 https://m.edsoo.ru/7f443fea
Crocooom
[ToBTOpEeHME, 0000IIEHNE U
83 CHCTEMaTH3alMs 3HAHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpanveckux 14.04.2026 https://m.edso0.ru/7f444364
BBIPKCHUH, TOMYCTUMBIC 3HAYCHHS
[ToBTOpEeHME, 0000IIEHNE 1
84 CHCTEMAaTHU3alMs 3HAaHHIA. bubmuoreka [IOK
[IpeoOpazoBanue anredpanveckux 16.04.2026 https://m.edso0.ru/7f4446f2
BBIPKCHUH, TOMYCTHUMbIC 3HAYCHHSI
IToBTOpEeHME, 0000IIEHNE 1
85 CHCTEMAaTHU3alMs 3HAaHHIA. bubmuoreka [IOK
IIpeoOpa3oBanue anredpanveckux 20.04.2026 https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
IToBTOpEHue, 0000IIEHHE,
86 CI/ICTCNI[)aTI/ISa WSl 3HAHUH bubmorexa [TOK
. ' 21.04.2026  https://m.edsoo.ru/7f43c542
YpaBHeHus.
[ToBTOpenue, o6o0IIEHNE,
87 cucTeMaTu3anus 3HaHu. CUCTEMBI 23.04.2026
YPaBHEHHUHU.
[ToBTOpenue, 0600MIIEHNE,
88 chcTeMAaTH3anys 3HaHui. YnciaoBele bubmorexa TIOK
' 27.04.2026  https://m.edsoo.ru/7f43ad5a

HEpPaBEHCTBA U UX CBOMCTBA
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[ToBTOpenue, 060061eHNE,

89 cUCTEMAaTH3aNI 3HAHUI buGnuorexa [JOK
’ 28.04.2026  https://m.edsoo.ru/7f43af08

HepaBeHcTBa 1 X CHCTEMBI.
[ToBTOpenue, 060061IeHNE,

90 CUCTeMAaTH3aIHsI 3HAHHA. 30.04.2026
HepaBeHcTBa U UX CUCTEMBI.
[ToBTOpEeHME, 0000IIEHNE U

01 cucremaTtusanus 3Hanui. OyHkuuu: bubnmnoreka HOK
HOCTpOGfII/IC, CBOMCTBA U3yUYEHHBIX 04.05.2026 https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpEeHME, 0000IIEHNE 1

92 cucTeMaTtu3anus 3HaHu. OyHKIHUH: bubnnoreka [JOK
HOCTpOGfII/IC, CBOMCTBA U3yUYEHHBIX 05.05.2026 https://m.edsoo.ru/7f444f44
byHKIUH

93 Hroroast koHTpoIbHAs paboTa 1 07.05.2026
[ToBTOpenue, 0600IIEeHNE U

94 cucremaTtusanus 3Hanuil. OyHkuuu: bubmuoreka [IOK
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX 14.05.2026 https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpenue, 06o0IIEHNE U

95 cucTeMaTtu3anus 3HaHu. OyHKIuM: bubnnoreka [JOK
HOCTpoei{He, CBOMCTBA N3YYEHHBIX 18.05.2026 https://m.edso0o.ru/7f4452e6
byHKIMIA
[ToBTOpeHue, 06001IeHNE 1

96 cHUCTeMaTH3aIvs 3HaHUH. bubmuoreka [{OK
I'paduueckoe penieHne ypaBHEHUI 19.05.2026 https://m.eds00.ru/7f445516

U UX CUCTEM
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97

[ToBTOpeHme, 06001EeHNE,
CUCTEMATU3AINS 3HAHUMN.

21.05.2026

[Iporpeccumn.
98 O060011IeHNEe U CUCTEMATU3 AL 1 25.05.2026 bubmuorexa [IOK

3HAHUH. https://m.edsoo.ru/7f43af08
99 O606H}€HI/I€ A CUCTEMATU3ALU 1 05.2026

3HAHUHA.
100 O0001IeHre U cUCcTEMaTU3 AU 1 05.2026

3HAHUHU

100 7
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kox .
HIpoBEpsIEMOro IIpoBepsiemble NpeMeTHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
pesy.IbTara o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
1 Yucna v BBIYUCIICHUS
11 BeimonusATe, coueTas yCTHbIE M IMUCBMEHHBIE  NIPUEMBI,
' apudmeTnyecKre ACUCTBUS C PallMOHAIBHBIMU YHUCIAMHU
HaxonuTh  3HaueHUsT  YHUCIOBBIX  BBIPAKEHHH, MPUMEHATH
1.2 pa3sHooOpa3Hble CrOCcOObI M MPHUEMBI BBHIYUCICHUS 3HAYCHUN JTPOOHBIX
BBIPAXEHHH, COIepKaIUX OOBIKHOBEHHBIE U AECATUYHBIC APOOU
[lepexonuts OT onHOW ¢GOpPMBI 3amUCH 4YHMCed K JIpYyrou
. (mpeoOpa3oBBIBaTh  ACCATUYHYIO  JApoObL B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0O B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO POOb)
1.4 CpaBHUBATH U YIIOPAIOUYNBATH PAllMOHAIbHbBIE YHCIIA
1.5 OKpyrnaTh uncia
BBIMONHATE PUKUAKY U OLEHKY Pe3yiIbTaTa BEIYMCICHUH, OLIEHKY
1.6 3HAYEHUH YUCIIOBBIX BBIpAKEHUH. BBIMOMHATH NeHCTBUSA CO CTENEHIMU
C HaTypaJIbHbIMU MOKa3aTeIsIMU
17 [TpuMeHATh MpPU3HAKM AETUMOCTH, DPA3JIO’KEHHE Ha MHOXKUTEIH
' HATYpaJIbHBIX YHCENT
Pemate mpaKTUKO-OPHEHTHPOBAHHBIE 3a/a4yM, CBS3aHHBIE C
18 OTHOILIEHHEM BEJIMYUH, POMOPIIUOHAIBHOCTBIO BEJIMUNH, IPOLIEHTAMH,
' MHTEPIPETHPOBATH PE3YIIbTATHI PEIICHHS 3314 C YI4ETOM OTpaHHUYCHHIA,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX 00BEKTOB
2 AnrebpanuecKue BbIpaXKEHUS
21 Hcnonb30BaTe aireOpandeckyl0o TEPMHUHOJIOTHIO U CHUMBOJHKY,
' MPUMEHSTH €€ B IPOIIECCe OCBOCHUSI y4eOHOr0 MaTepHrala
’5 HaxomuTte 3HadeHWss OYKBEHHBIX BBIPXCHHH TIPH 3aJTaHHBIX
' 3HAYEHUSX MEePEMEHHBIX




BoimonHaTe mpeoOpazoBaHUsl IEJNOTO BHIPAKEHHS] B MHOTOWIEH

23 MIPUBEICHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK
BbINOTHATE YMHOXKEHHE OJAHOWIEHA HA MHOTOUYIEH M MHOI'OWIEHA
2.4 Ha MHOTOYICH, NMPUMEHATh (OpMysbl KBajpaTa CyMMbl U KBaJpara
pa3HOCTH
OcCylecTBISITh  Pa3OKEHUE MHOTOWIEHOB HA MHOMKUTEIH C
2.5 IIOMOIILIBIO BBIHECEHUSI 3a CKOOKM OOILIEro MHOXHTENs, I'PYNIUPOBKU
CJIaraeMbIX, MPUMEHEHUS (POPMYJT COKpPAIIEHHOTO YMHOXKCHHS
[TpumensTe  mpeoOpa3oBaHMS  MHOTOWICHOB  JUJIsl  pPEIICHUS
2.6 pasIMYHbIX 33]a4 U3 MaTeMaTHKH, CMEXHbIX IIPEIMETOB, U3 pealbHON
IIPAKTUKU
57 Hcrnonbs30BaThk CBOMCTBA CTENIEHEN C HATYypaJbHBIMU ITOKA3aTEISIMU
' JUIs IpeoOpa30BaHuUs BBIPAXKEHUN
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nuHENHBIE YpaBHEHHs C OQHOW IEPEMEHHOM, IPUMEHSA
3.1 IpaBUiIa Mepexojia OT UCXOAHOTO YPAaBHEHHUS K PAaBHOCUIBHOMY €MY.
ITpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM yYpaBHEHUS
3.9 [TpumensTp rpaduyeckue METOAbl TPU PEHICHUH JMHEWHBIX
' YPaBHEHHUH U UX CUCTEM
33 [TonGbupars mnpuMepsl Hap 4YHCEN, SBISIOLIMXCS pELICHUEM
' JMHENHOT0 ypaBHEHUS C JIByMs IEpEMEHHBIMU
Ctpouth B KOOPIMHATHOW IIJIOCKOCTH TpaduK JUHEHHOIro
3.4 YpaBHEHMsI C JIByMsI TIEpEMEHHBIMHU; MOJIb3YSACh TpapUKOM, TPUBOAUTH
IIPUMEpHI PEIICHUs] YPaBHEHUS
35 Pemate cucreMbl JABYX JIMHEHHBIX YpPaBHEHUHW C  JByMs
' MEPEMEHHBIMH, B TOM YHUCIIe TpaduyecKu
CocraBniTh M peuiarb JIMHEHHOE YPAaBHEHHE WU CHUCTEMY
3.6 JUHENHBIX YPAaBHEHMM 10 YCIOBHIO 3aJauyd, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33Ja4 MOJy4YE€HHBIA pe3yabTaT
4 Koopaunats! u rpaguku. OyHkimm
N306paxaTh Ha KOOPJIMHATHOW MPSIMON TOUKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpJIMHATaM, JIydd, OTpPE3KH, HWHTEpBalbl, 3aIllUChIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pa14qec1<0M SA3BIKE
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42 OTtmedaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 3aJaHHBIM
' KOOp/AWHATaM
13 Crpouts rpaduku muHeHHBIX QyHKIMH. CTpouTh rpaduk QyHKIUHN
' y =]
OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMI N3BECTHBIE 3aBUCUMOCTU MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHHUE, LEHY, KOJUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxonuth 3HaYeHME PYHKIIMHU IO 3HAYCHUIO €€ apryMeHTa
[lonumate rpaduueckuii crnoco0 MpeacTaBiICHHUs M aHalu3a
4.6 uHpOpMaLMK, W3BJIEKaTh M WHTEPIPETHPOBATH HWHPOPMALHUIO U3
rpauKoOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Urcna 1 BBIYUCIICHUS
Hcnonp3oBaTh  HauyalbHBIE  MPEACTABICHUS O  MHOXECTBE
11 JEHCTBUTENLHBIX YMCEIl Ui CPABHEHUS, OKPYTJICHUS M BBIYHCIICHUH,
' n300pakaTh JCUCTBUTEIbHBIE YHCIA TOYKAMU HA KOOPAWHATHOM
psAIMOM
[TpumMeHsTh TOHSATHE apH(PMETHUYECKOTO KBAJPAaTHOTO KOPHS,
12 HaXO/JWUTh KBaJpaTHblE KOPHH, HCIOJIB3Ysl MNpU HEOOXOIUMOCTH
' KaJIbKYJSTOP, BBITIOIHSITH MPE0Opa3oBaHMsI BRIPAKEHUH, COAEPIKAIIINX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonp3oBaTe 3amucu OONBIIMX M MalbIX YHCEI C IOMOIIBIO
' JECATUYHBIX Ipo0eit u creneHel uncna 10
2 Anrebpanyeckue BEIpaKESHUS
[IpuMeHATh MOHATHE CTENEHU C IIEJbIM MOKa3aTeleM, BBITOIHATH
2.1 Mpeo0pa3oBaHus BBIPAKEHHUM, COJEpXKAIIUX CTEHeHH C LEJIbIM
nokaszaresem
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2.2

BBIMOMHATE  TOXKIECTBEHHBIE MPE0Opa3OBaHUs  palMOHATBHBIX
BBIPQKCHHII HA OCHOBE MpaBWJI JACHCTBUM HaJ MHOTOWIEHAMH U

anreOpanvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHO>KHTCIIN

2.4

3.1

3.2

3.3

[IpumensTh peoOpa3oBaHusl BBIPAKEHUH ISl pELIeHHs] pa3IMUHbIX

3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemwate sMHENMHBIE, KBaJpaTHbIE YpPAaBHEHUS M pPalMOHAJIBHbBIC
YPaBHEHUs, CBOIAIIMECS K HUM, CUCTEMBI BYX YPaBHEHUH C ABYMs

NEPpCMCHHBIMU

IIpoBoguTh NpOCTEHIINE HCCIENOBAaHUS YPAaBHEHUH M CHCTEM
ypaBHEHHH, B TOM 4YHCIE€ C MPUMEHEHHEM TIpapUIecKux
IpeJcTaBIeHUH (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE WM cHCTeMa

YPaBHEHUH pElLleHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEee)

[lepexomuTh OT CIOBECHOH (OPMYJIUPOBKH 3amadud K &
anreOpanveckoil MOJENHU C MOMOIIbIO COCTABIICHUS YpaBHEHHUS WU
CHUCTEMBI ypaBHeHHfI, HHTCPIIPETUPOBATH B COOTBCTCTBUHU C

KOHTCKCTOM 3aJa4H1 HOJ'Iy‘lCHHBIﬁ pe3yjibTart

3.4

4.1

4.2

9 KIIACC

IIpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB Ul CPABHEHMS,
OLICHKH, peIlaTh JIMHEHWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HX
CHCTEMBI, JaBaTh rpa)UyecKyr0 WUTIOCTPALIUI0 MHOXECTBA PeIleHHH

HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB
OyHKIUU
[TonnMate W MCHOJB30BaTh (PYHKIIMOHAIBHBIC TOHSITHS M S3BIK

(TepMHHBI, CHMBOJMYECKHE OOO3HA4YEeHHUs), OINpeNeNsTh 3HAuCHUE
(YHKIIMH 110 3HAUEHUIO apTyMEHTa, OIPEeNIATh CBOMCTBA (DYHKIIUU 110
e€ rpaduxy

Crtpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUA:

y=k/x

Y = kix, y =X, y = X3, Y = |x|, onuCBIBaTh CBOMCTBAa YHCIOBOM
¢dbyHKIMY M0 e€ rpaguky
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Kon

IIpoBepsiemble mpeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI

NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
1 Hucna 1 BIYUCICHUS
11 CpaBHUBaTh U YHNOPSAOYMBATH PAlMOHAIBHBIE U UPPAIIMOHAIbHbBIE
' qucia
BoimonusaTe  apudmeTHueckue JIEHCTBUS €  pAllMOHAIbHBIMU
1.2 YHUClIaMH, COYeTass YCTHbIE U TNHCbMEHHbIE MPHUEMBI, BBINOIHATD
BBIYUCIICHUS C UPPALMOHAIBHBIMH YHCIaMU
13 HaxomuTh 3HaueHus creneHeil ¢ 1eapMu MoKa3aTeNIIMU U KOPHEH,
' BBIYHCIISITH 3HAYCHHSI YUCIIOBBIX BBIPAKCHHM
14 OKpyryisiTh  JEHCTBUTENBHBIE UYHWCIA, BBIIOJIHATH HPUKHUAKY
' pe3yibTaTa BEIUUCICHUN, OIICHKY YHCIOBBIX BBIPAKCHHUI
2 YpaBHEeHHs U HEPABEHCTBA
’1 Pemate nuHEWHBIE W KBaJApaTHBIE YpPaBHEHWs, YpaBHEHUS,
' CBOJAIIUECS K HUM, IPOCTEHIIINE TPOOHO-PAllMOHANIbHBIE YPaBHEHHUS
Pemate cucremMbl ABYX JIMHEHHBIX YpPaBHEHUH C  JIBYyMs
2.2 MEPEeMEHHBIMH U CUCTEMBI JIBYX YPaBHEHHI, B KOTOPHIX OJJTHO ypaBHEHHE
HE SBJISETCS TUHEHHBIM
Pemiate TekcTOBBIE 3a1aUun anTeOpandecKUM CIIOCOOOM € MOMOIIIBIO
2.3 COCTaBJICHHUS YPaBHEHMSI WM CHUCTEMBl JBYX YpaBHEHUH C JByMs
MepeMEHHBIMU
[IpoBoauTh mpocCTEWIINEe WCCIECIOBAHUS YpPAaBHEHUH M CHUCTEM
” ypaBHEHUH, B TOM YHCIIe C IPUMEHEHHEM TpadudecKuX MpeacTaBIeHHUMI
' (Hampumep, ycTaHaBIMBaTb, HMEET JIM YypaBHEHUE WM CUCTeMa
YpaBHEHUI pellIeHus], €CIIU UMEET, TO CKOJIBKO)
Pemarp nuHEiiHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 n300pakaTh pelieHne HEPABEHCTB HA YHCIIOBOM MPSIMOW, 3alUCHIBATh
pelIeHre ¢ MOMOIIbIO CHMBOJIOB
26 Pemate cucTemMbl JTMHEWHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB,

BKITIOYAIOMIME KBaAPAaTHOC HEPABCHCTBO, 1/1306pa>1<aTL PEIICHUC CUCTEMBI
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HCPAaBCHCTB Ha YHCIOBOM HpHMOﬁ, 3alMUCbIBATh PCHICHUC C MOMOIMIBIO

CHMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA IIPU PELLICHUH PA3IMYHBIX 3a1a4

3.1

DOyHKIUU

PacnosnaBate  (GyHKIMM  W3y4CHHBIX  BUAOB. [loKa3bIBaTh
CXEMaTHUYECKH PaCIIOJIOKEHUE Ha KOOPAWHATHOHN IUIOCKOCTH I'paduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucuMocTu OT

3Ha4eHUH K03()(HUITMEHTOB, OMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[Toka3piBaTh CXEMAaTHUECKH PACIOJOKEHHE Ha KOOPAMHATHON
IUIOCKOCTH TpadukoB QyHKIMH Buga Y = VX, Y = |[X| U ONHUCHIBAaTh

cBoiicTBa (pyHKUIUI

3.3

Crpoutp u m300paXkaTb CXEMAaTUYECKH TpauKH KBaAPATHUHBIX
(GyHKIMHA, ONMUCHIBATH CBOWCTBA KBAJAPATUYHBIX (DYHKOMHA MO WX

rpadgukam

3.4

Pacnio3naBate kBazpatndHyro (QyHKIUIO 1Mo (opmyse, TPUBOIUTH
MpUMepbl KBaJApaTUYHBIX (PYHKIMA W3 pealbHON >KU3HH, (PU3UKH,

IreoOMCTpUHn

Apudmernueckas v reoMeTpUUYecKasi Iporpeccuu

4.1

PacnioznaBath apupMeTHUECKyl0 M T'€OMETPUUYECKYIO MPOrpeccuu

P pa3HbIX criocobax 3aJaHus

4.2

BbINOMHATE BBIUKCIEHUS C KCIOJIb30BaHHEM (OpMyINl N-TO yjIeHa
apu(pMeTHYecKoil U TeoMEeTpUYECKOW MpPOrpeccuil, CyMMbl MEPBHIX N

YJIICHOB

4.3

I/I306pa>1<aTb YJICHBI IMOCJICA0BATCIBbHOCTHU TOYKaMU Ha

KOOPJMHATHOM IIOCKOCTH

4.4

Pemrats 3aaa4u, CBA3aHHBIC C YHCIIOBBIMU ITOCJIEA0OBATCIBPHOCTAMU,
B TOM 4YHCIC 3aJadyu U3 peam,Hoﬁ KHU3HHU (C HUCITIOJIB30BaHUEM

KaJbKYJIATOPA, UPPOBBIX TEXHOJIOTHIN)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0] OT OJHON (OPMBI 3aMUCH
11 npobeit k apyroil. [loHsTHE panMOHaNbHOIO 4YMCia, 3alMCh, CPaBHEHUE,
YIOPAAOYMBAaHUE PALIMOHAIIBHBIX YHCEI
12 Apudmernueckre IeicTBUS ¢ pallMOHATLHBIMU YKcIaMu. Pemmenue 3a1a4 u3
' peanbHON MPAaKTUKU HA YacTH, Ha IpoOU
13 CreneHb C HaTypajdbHBIM IIOKa3aTelleM: ONIpeiesieHHe, NpeoOpa3oBaHHe
' BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIUCh OOJIBIIUX YUCEI
w [IporeHThI, 3amMCch MPOLIEHTOB B BUAE APOOM M IpoOU B BUJE MPOILIEHTOB.
' Tpu ocHOBHBIE 3a/1a4u Ha IIPOLIEHTHI, PELICHKE 3ajad U3 PEAIbHOM IPAKTUKHU
L5 [IpumeHeHre NPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
' HaTypaJIbHbIX YHCEI
16 PeanbHpie  3aBucMMOCTHM, B TOM 4YHCIe TpsMas U oOparHas
' IIPONOPLIMOHAIBHOCTH
2 Anrebpanyeckue BhIpaKEeHUS
21 [IepemeHHBIE, YNCIOBOE 3HAYEHNE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBbIe
' 3HAYEHUS TIEPEMEHHBIX
95 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIBI.
' Brruucnenus mo popmynam
23 [IpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKECHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 OpnowneHnbl 1 MHOrouaeHsl. CteneHb MHOrOwIeHa. CloeHue, BhlYUTaHuE,
' YMHOXXEHHE MHOTOYJIEHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaapaT CyMMbl U KBajapar
2.6 pazHoctu. dopmyna pazHOCTH KBajapaToB. Pas3nokeHne MHOrOWIEHOB Ha
MHO>KUTETN
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpPEHb YpaBHEHMs, IpaBHUa NpeoOpa3oBaHMs YpaBHEHUS,
' PAaBHOCUIIBHOCTh YPaBHEHH




3.9 JIuHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YMCJIO KOpPHEH JMHEUHOro
' YPaBHEHUs, PEIICHNUE JINHEWHBIX YPaBHEHUN
33 CocraBiieHre ypaBHEHUH 10 yCIOBHIO 3a7aui. Perienre TeKCTOBBIX 3aa4 ¢
' MIOMOIIIbK YPaBHEHUI
3.4 JluneliHoe ypaBHEHHUE C IBYMS IIEPEMEHHBIMH U €T0 TpaduK
CucreMa JBYyX JMHEWHBIX YpaBHEHHH C JByMs IEpEeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHHH crlocoO0OM MoACcTaHOBKH. [IprMephl penieHns TeKCTOBBIX
3a/1a4 C IOMOLIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpaduku. @yHKIMN
4.1 Koopaunara Touky Ha mpsMoi
42 UYucnosble IpoMexKyTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAMHATHOU
' MpSAMOit
43 [IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opArHATa
' TOYKHM Ha KOOPJAUHATHOMN IIOCKOCTH
w [Tpumeps! rpadukoB, 3amanHbIx Gopmynamu. UreHne rpad)ukoB pearbHBIX
' 3aBUCUMOCTEHN
4.5 [Tonstue pynkuuu. I'paduk dpynxun. CroiicTBa GyHKINH
4.6 JIuneiinas pynkuus, e€ rpaduk. I'paduk Gyaxmnmm y = [x|
47 I'padnueckoe perieHue JUHEHHBIX YpPaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 KBagpatHblii kopeHb u3 uuncna. [loHsTHE 00 HMppalMOHANBHOM YHCIIE.
' JlecsiTuuHble TPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CroiicTBa apuMETHYECKUX KBAJPATHBIX KOpPHEH M WX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIpaXKCHU I u BBIYMCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA
13 Crenens ¢ 11e7bIM MTOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3alluch Yucia
2 Anrebpanyeckue BbIpaXKEHUS
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21 KBagpaTHblil  TpEXuiieH, pa3jokKeHHWe KBaJpaTHOro TpEXWIEHa Ha
' MHOXKHUTEITN

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi qpodu

2.3 CrnoxeHue, BBIYUTAHUE, YMHOXKECHHE, JICTICHNE aNre0pandeckux Ipoodei

2.4 PannonanibHble BBIpayKEHUS U X IIPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera

3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JMHENHBIM U KBAIPATHBIM

3.3 [Ipocreiimme ApoOHO-paMOHATBHBIE YPAaBHEHHS

I'paduueckas mHTEpHIpETAIUS YPAaBHEHUH C ABYMS TIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMs NepeMeHHbIMU. [Ipumepsl perenus cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU

3.5 Pemenne TeKCTOBBIX 3329 areOpandecKuM crocooom

3.6 YucaoBble HEPAaBEHCTBA U UX CBOWCTBA

3.7 HepaBeHcTBO ¢ 0/IHOM TTepeMEHHOM

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB

3.9 JIuHeiiHbIe HEPaBEHCTBA C OAHOM EPEMEHHOM

3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH

A1 [Tonstue @ynkuun. OOIACTh ONpenenaeHUs] U MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'padpux ¢pynkuuu. UreHre cBOMCTB GyHKINHU MO €€ rpaduKy

4.3 ITpumeps! rpadukoB GYHKLINH, OTPAXKAIOLUINX PealbHbIE TPOLIECCHI

44 @DyHKIUY, OINUCHIBAIOUIME TNPSAMYI0 U OOpaTHYIO MpPONOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpaduKu

4.5 @yHkuu y =x7 y = X’

4.6 Oyukuuu y = [1X, Yy = |x|

4.7 I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUI

9 KNIACC
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Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS
11 ParmionansHble 4Mcna, MppalMOHATBHBIE 4YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOXECTBO  IEHCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
19 OecKOHEUHbIE JeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXIY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI WU KOOPAMUHATHOM IPSMOM.
CpaBHeHUE 1EHCTBUTEIBHBIX YNCEI
1.3 Apudmernueckue IeHCTBHS C AEHCTBUTEILHBIMU YUCIAMH
Wsmepenus, npuOmmkeHns, oueHKu. PazMepsl 00beKTOB OKPYKAIOIIETO MUPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubmmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb Npuoamxenus. Okpyriaenue uyncen. [Ipuknaka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IIEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHN, CBOIAIIMXCS K KBAAPATHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelleHus ypaBHEHUN TpPETbe U
' YEeTBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMU U €10 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHMM C IBYMs IEPEMEHHBIMU
29 Pemenne cucrem AByX ypaBHEHHH, OJHO M3 KOTOPBIX JMHEHHOE, a APYroe -
' BTOPOU CTEIIEHH
2.10 I'paduueckas MHTEpIIpETALMs] CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU
211 Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemmenne TMHEHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHON
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOMN
2.15 KBanparHbie HepaBeHCTBa
216 ['padmyeckass uHTEpIIpeTaldsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

MNEPpECMCHHBIMU
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3 DOyHKIUH

31 KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopauHaThbl
' BEPIINHBI TapaboIIbl, 0OCh CHMMETPUH MapadoIbl

3.2 I'paduku pynximii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku pynkmii y=K/X, y = X’ u ux cBoiicrpa

3.4 I'paduku GyHKIM , ¥ UX CBOHCTBA
4 YucnoBele N0CIE0BATEIBHOCTH

41 Onpeznenenue u cnocoObl 3aJJaHUs YMCIOBBIX MIOCIEI0BATEIbHOCTEH. 3a1aHne
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopmyInoit u ¢popmyiioii N-To daeHa

42 Apudmernueckass nporpeccus. PopMmynsl N-ro WieHa apuMeTHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

r I'eomerpuueckast mnporpeccus. @Popmyasl N-ro wieHa Te€OMETPUUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB

44 N300paxkenne uneHOB apu(pMETHUYECKOW U T'€OMETPUYECKOM mporpeccuit
' TOYKaMU Ha KOOPJMHATHOM MIIOCKOCTU. JIMHEHHBIN U SKCIIOHEHIIMATIbHBIN POCT

4.5 Crno’xHbI€ NMPOLIEHTHI
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IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOKECTBO, IOJMHOXKECTBO,
olepalyy HaJl MHOKECTBAMH; YMEHHE ONEpUPOBATh MOHATUAMU: rpag,
CBSI3HBIM Tpad, AEpeBO, IHMKJI, NPUMEHATh MX TPU PEUICHUH 3a7ad;
YMEHHUE HCII0JIb30BaTh IpauyecKkoe IPeJCTABICHUE MHOXKECTB JUIs
OIMCaHUsl PEANBHBIX IIPOLECCOB M SBJICHMM, IIPU PEIICHUM 3a1ad W3
JPYrux y4eOHbIX IPEAMETOB

YMeHue OIICPUPOBATL IIOHATHUAMHU: OIPCACICHUC, aKCHOMa,
TCOpCMa, NOKA3aTCIbCTBO, YMCHHUEC pacClioO3HaBaTb UCTHUHHBIC U JIOKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPUMCPBI KW KOHTPIIPUMCEPLI, CTPOHUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUU

YMeHue onepupoBaTh NOHITUSAMU: HATYPAIbHOE YU CIIO, IIPOCTOE U
COCTaBHOE 4YHUCJO, JE€JIUMOCTh HATypaJbHbIX YHUCEN, IPU3HAKU
JIEIUMOCTH, LIeJ0€ YHCIO, MOIYNb 4YHCIa, OOBIKHOBEHHas ApoOb U
JeCATUYHAsE JIpoOb, CTAHIAPTHBIM BUJ YKCIA, PAlMOHAIBHOE YHUCIIO,
UpPpALMOHATIBFHOE YHUCIIO, apu(QMEeTHYeCKUi KBaApPATHBIA KOPEHB;
YMEHUE BBITIOJIHATH JIEUCTBUSI C YUCIIAMH, CPABHUBATH U YIIOPSAI0YMBATH
YyuCia, MNPEACTABIATh YHMCIA HAa KOOPAMHATHOW MPSMOH, OKPYIJISTh
YHUCIa; YMEHHE JIeJaTh TPUKUIKY U OLIEHKY pe3yIbTaTa BEIYMCICHUN

YMeHue onepupoBath MOHATUSAMU: CTENEHb C IIEJIbIM IIOKa3aTeleM,
apu(dMeTHUeCKUl KBaJIpaTHBIH KOpPEHb, MHOTOWIEH, ajredpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOW CTENEHU
Oosibllle €IMHUIIBI; YMEHUE BBIMOJHATH pacy€rel MO (Qopmyliam,
npeoOpa3oBaHus ILENbIX, JPOOHO-pAIlMOHAIBHBIX BBIPAKEHUH U
BBIPAXEHUI ¢ KOPHAMH, Pa3JI0KEHNE MHOIOWIEHA HA MHOKUTEIH, B TOM
YyHUClIe C MCMOJb30BaHUEM (POPMYJT pa3HOCTH KBaJpaToB M KBajpara
CYMMBI U pa3HOCTH

VYMeHue onepupoBaTh IMOHATHSMHU: YHCIOBOE  PAaBEHCTBO,
YpaBHEHUE C OJIHOW MIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C MEPEMEHHOM; YMEHHUE PEIlaTh JUHEHHBIE U KBAaJpPAaTHbIE YPAaBHEHUS,
JPOOHO-palMOHATIFHBIC YPABHEHHS C OJTHOW IEPEMEHHOM, CUCTEMBI IBYX
JUHENHBIX YpaBHEHUMH, JIMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U  JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C  OJHOMN
NIEPEMEHHOM, B TOM YHCJIE IIPU PELIEHUH 33/1a4 U3 JPYTUX IPEIMETOB U
MPAKTUYECKHX 3a/1a4; YMEHHE HCIIO0Ib30BaTh KOOPAUHATHYIO MPSIMYIO U
KOOPJIMHATHYIO IIJIOCKOCTh JJISi M300pakKeHUsl peIleHUil ypaBHEHHH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKIUSA, TpapuK (QyHKIUH,
HyIM (QYHKIMHM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUs, HauOoiblllee U HaUMEHbIlee 3HAYCHUS




byHKINY; yMEHHE OIIEPUPOBATH TIOHSTHSIMH: npsiMast
MPOMOPIHUOHAILHOCTh, JUHEHHAsT (YHKIMS, KBagpatuyHas (yHKIUS,
oOpaTHasi TPONOPIMOHATBHOCTh, Tapabosia, rurepOoia; yMEHHUE
CTpouTh Tpaduku QYHKIUH, UCIIONH30BATh TPAPHUKHU IS OTPEICIICHUS
CBOWCTB TIPOIIECCOB U 3aBUCHUMOCTEH, JUIS PEUICHHS 33aJad M3 IPYTUX
y4eOHBIX MMPEIMETOB U PEAIbHON KU3HU; YMEHHE BBIpaKaTh GOpMylIaMu
3aBUCUMOCTH MEX]y BeJTUUNHAMH

YMeHue  omnepupoBaTh  MOHATHSMH:  IOCIEI0BAaTEIbHOCTD,
apudmeTHuecKas U TeOMETpUIeCKas IPOrpPeCcCHH; YMEHHE UCTIOIh30BaTh
CBOIICTBa OCeA0BaTENbHOCTEH, (DOPMYIIBI CyMMBI M OOIIETO YiieHa IPU
peIlIeHrH 3a7a4, B TOM YHCIIe 337a9 U3 JIPYTHX y4eOHBIX MPEAMETOB U
peaTbHOM KU3HU

10

VYMeHue pelars 3a/1a41 pa3HbIX THIIOB (B TOM YHUCJIE HA IPOLICHTHI,
JIOJIM ¥ YaCTH, JBMKEHHUE, paboTy, IeHy TOBApPOB U CTOUMOCTH TOKYIIOK
U YCIyr, HAaJOTW, 3aJaud M3 O00JacTU YHpPABICHUsS JMYHBIMH U
ceMeWHBIMU (pHAHCAMU); YMEHHUE COCTABIISATH BBIPAXKECHUS, yPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4U, UCCIIEN0BATh ITOIYyYEHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTb MOJYYEHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh TMOHSATHAMHU: (UTypa, TOUYKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHas, YrojJl, MHOTOYIOJbHUK, TpPEYTOJIbHUK,
pPaBHOOEIPEHHBI U PAaBHOCTOPOHHUH TPEYTOJBHHUKH, TPSIMOYTOJIBHBINA
TPEyrojibHUK, MeJIuaHa, OHCCeKTpUca M BBICOTA TPEYroJbHHKA,
YeThIPEXYTOJbHUK, MapajuiesorpaMm, poMO, IpsIMOYTOJIbHUK, KBaAparT,
Tpamneuus; OKPYKHOCTb, KpYI, KacaTelbHas; 3HAaKOMCTBO C
NPOCTPAHCTBEHHBIMU (PUTYpaMu; YMEHHE pelIaTh 3a7adi, B TOM YHUCIIE
13 MIOBCEIHEBHOM JKM3HM, HA HAXO0XKJIEHUE I€OMETPUUYECKUX BEIMYUH C
IPUMEHEHHEM U3yYCHHBIX CBOWCTB GUTyp U (HhakTOB

YMeHue onepupoBaTh NOHATUSAMH: PAaBEHCTBO (UIyp, paBEHCTBO
TPEYTOJIbBHUKOB; apaJUIeIbBHOCTh U NEPIEHAUKYIIPHOCTD IPSMBIX, YTOJI
MEXIYy TNPSMBIMH, TEPHEHIUKYISAP, HAKIOHHAs, MPOEKIHs, Mojpodue
¢uryp, no100HbIE TPEYrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKU U
IOpsMOi; yMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U Iojao0ue
¢buryp, mnapajyeNbHOCTh W NEPHEHIUKYISIPHOCTb TNPSMBIX B
OKPY’KaIOILEM MUPE
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YMeHue onepupoBaTh IOHATHSAMH: JJIMHA, PACCTOSHUE, YIOJ
(BeMMuMHA yTiia, CUHYC M KOCHHYC YIJla TPEYroJibHHKa), IMJIOIIA/b;
YMEHHUE OIIEHMBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKaroIleM
MHUpE; YyMEHHE MPUMEHITb (QOpMyNnbl MepuMeTpa U  IUIOIIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH W IUJIOLIAAU Kpyra, oObema
NPSIMOYTOJIBHOTO MapaijleNienumneaa; yMEHUE MPUMEHSITh NpU3HAKU
paBEeHCTBa TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA,
teopemy Ilucdaropa, TpUroHoMeTpuueckue COOTHOIICHUS  JJIs
BBIUMCJIEHMS JUIMH, PACCTOSIHUH, IIOIAIEH

12

13

YMmenue wu3o0paxarb IUIOCKHE (GUIYphl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (QUIYpbl OT PYKH, C I[OMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOB M  DJIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY WIIH
CHMBOJIBHOMY OIIMCAaHUIO

YMmenne ONCprUpOBaATh IMOHATHUAMU: TMPAMOYTOJIbHass CHUCTEMaA
KOOpJAUHAT, KOOPAWHATBI TOYKHU, BCKTOp, CymMma BCKTOPOB,

39
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MIPOU3BEJICHNE BEKTOpPA HAa YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHE HCIOJIb30BATh BEKTOPbl M KOOPJMHATHI ISl MPEICTABICHUSA
JTAHHBIX U pElICHUS 3a/1a4, B TOM YHCJIE U3 APYTUX y4eOHBIX NMPEIMETOB
Y peaJbHOU KU3HU

YMeHue onepupoBaTh MOHATHUSMH: CTOJOMKOBBIE W KPYTOBBIE
quarpamMmbl,  TaOmuIBI, cpeaHee — apupMETHYecKoe, MeauaHa,
HanOoJplllee M HaMMEHbBIIEE 3HAUCHHs, pa3Max YHCIOBOTO Habopa;
YMEHHE  W3BJIEKaTb, HWHTEPIPETHUPOBATH U  NPeoOpa3oBBIBATH
uHpOpMALMIO, TPEICTABICHHYI0 B Ta0lIMIAX M Ha JUarpammax,
OTPaXKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKH DPEAIbHBIX IPOLIECCOB M
ABJICHUM; yMEHME  paclo3HaBaTb HW3MEHYMBBIC BEJIUYMHBI B
OKPY’KaOIeM MUPE

15

YMeHue onepupoBaTh NOHATHAMU: CIYIalHBIA OMBIT (CIyIaliHBINA
OKCIEPUMEHT), 3JEMEHTapHOE COOBITHE (DJEMEHTapHBIA  HCXOJM)
CIIy4aifHOrO OIbITa, CIy4ailHOEe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HaXOJWUThb BEPOSTHOCTU CIy4YalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;, YMEHHE pellaTh
3aJa4d METOJIOM OPraHM30BAaHHOTO Tepedopa M C HCIOJIb30BAHUEM
MpaBWJia YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaJbHBIX
COOBITUM U SBJIEHUH, MOHUMATh POJIb NMPAKTUYECKH JIOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITUI B OKPYKAIOIIEM MUPE U B )KU3HHU; 3HAKOMCTBO
C TIOHSTHEM HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHCEeI M €0 POJIBI0 B MACCOBBIX SIBJICHUSIX

16

YMeHue BoIOUpaTh NOAXOASIINNA U3YYSHHBIH METOT JUIS PeIICHHUS
3a/layd, MPUBOJUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HHU, PACIIO3HABATh IMPOSBICHUE 3aKOHOB MATEMAaTHKU B
HUCKYCCTBE, OIKMCHIBaTh  OT/ACIbHBIC  BBIJAIOIIUECS  PE3YJIbTATHI,
MOJIyUYEHHBIE B XOJI€ Pa3BUTHUS MAaTEeMAaTUKH KaK HayKH, MPUBOIUTH
MIpUMEPHl MATEMATHUYECKUX OTKPHITHI U UX aBTOPOB B OTEUECTBEHHOUN U
BCEMHPHON UCTOPUH
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BIYUCIECHUSA

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

1o OObIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHThI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panyonanehele uucna. ApudgMeTndyeckue Omepalud ¢ palloHAIbHBIMU
' YyHuCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' B (WENYI

Le [TpubnnxKEHHBIE BBIYMCICHMS, MpPaBWJIa OKPYIJIEHUS, HNPUKHUIKA M OLIEHKa
' pe3ysbTara BBIYUCICHUN
2 Anrebpanyeckue BhIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

25 Crenenp ¢ nenbiM nokasateneM. CTeneHb € palMOHAJIBHBIM IOKA3aTENIEM.
' CBoiicTBa CTeNEHH

2.3 MHorouneHs!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JlelcTBus ¢
' apu(METHUYECKUMH KOPHSIMHU HATYpaIbHOH CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Ilensie u apoOHO-panMoOHaNbHBIE ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTHU
' ypaBHEHUU

39 Lenbie n apoGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble NOCIEI0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TOCIIEI0BATEIbHOCTEN




Apudmernueckass M reomerpuueckas mporpeccud. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKIUg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMb! GyHKuud. HaunOosnbliee n HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojabHIUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHue reoMeTpu4ecKix BEJIMYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

1. OcHOBHOM yueOHUK:
- Maxkapserues 0. H., Munarok H. I'., Hemkos K. U., CyBopona C. b.
Anrebpa. 9 kimacc: yaeOHUK 17151 00111e00pa30BaTeIbHBIX OpTaHU3aIIM / IO Pel.
C. A. Tensaxosckoro. - M.: IIpoceemnienue, 2025

2. JlonoyHUTENbHBIE Y4eOHbIE TOCOOuS:
- Munmiok H. I'., lllnsikoBa . C. Anre6pa. 9 kiacc. Pabouast TeTpanis.
B 2 gactax. - M.: IIpocsemenne, 2022.
- 3BaBuu JI. U., PszanoBckuit A. P. Anreopa. 9 knacc. Jlugaktuueckue
marepuaisl. - M.: [IpocBemenue, 2022.
- Koxos B. U., Kapramena I'. JI. Anre6pa. 9 knacc. Ypoku anreOpsbl.
[Toypounslie pa3zpabotku. - M.: IIpocBemenue, 2021.

3. COOpHMKH 3a/1a4 U KOHTPOJIBHBIX PaboOT:
- AnekcannpoBa JI. A. Anredpa. 9 knacc. KoHTposibHbIE paboThl / 1107

pen. A. I'. MopakoBuua. - M.: Muemo3uHa, 2022.
- Epmosa A. II., Tomobopompko B. B. CamocrostenbHbie u

KOHTPOJIbHBIE PabOThI MO anredpe u reometpun ais 9 kinacca. - M.: MJIIEKCA,
2022.

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. IIporpaMMHO-METOANIECKOE COITPOBOKICHHE:
- OcHoBHas oOpa3oBaTenbHasi NporpaMMa OCHOBHOTO OOIIETro
o0pa3oBaHUs.
- ABTOpckas mporpamma mo ainredpe mns 7-9 wmaccoB (coct. T. A.
BypMmuctposa). - M.: [Ipocsemienue, 2022.

2. MeToauueckue mocoous:
- Munmrox H. I'., IllneikoBa U. C. Anrebpa. 9 knacc. Meroauueckue
pexomenaamuu. - M.: [Ipocemenue, 2022.
- Koxor B. U., Kapramesa I'. JI. Ypoku anredpsl B 9 kitacce: nocooue
st yaurtened k yueonuky FO. H. MakapsrueBa u 1ip. - M.: [IpocBemienue, 2021.

3. KoHTposiIbHO-U3MEpUTEIbHBIE MaTEPUAIbIL:
- I'mazkoB 10. A., l'anamBunu M. S. Anrebpa. 9 kiacc. KoHTposibHO-
U3MEpUTENbHBIE MaTepuaibl. - M.: Dk3amen, 2022.

- 3aganus u3 OTKpeiToro Oanka OI'D mo wmarematuke (pasmen
«Anrebpay) Ha caiite DUIIN.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETHN

- «Pemry OI'D» (math-oge.sdamgia.ru) - TpeHUPOBOYHBIC 3aJaHUS IO
anredpe ¢ aBTOMaTUYECKOM MTPOBEPKOM.

- «SIKnacey (yaklass.ru) - MHTEpaKTHBHBIC YIIPaKHEHUS 110 BCEM TeMaM
Kypca anredpsl 9 kiacca.

- «Y4n.py» - aJIanTHBHBIC 3aJaHUSI M1 MHHH-KYPCHI TI0 anreope.

- «MOII» (MockoBckas 37EKTpOHHAS 1IKO0JIa) - UHTEPAKTUBHBIC YPOKHU
U TPEHAXKEPHI 10 anredpe.

HUHTEPHET

- @enepanbHbIi WHCTUTYT mneaarornueckux wusmepenuin (OUIIN):
(https://fipi.ru) - nemoBepcuu, koauduraropbl u crerudukamuu OI'D 1o
MaTeMaTHuKe.

- OTkpoIThi Oank 3aganuii OI'D:(https://oge.fipi.ru)

- Poccuiickas anextponnas mkoda:(https://resh.edu.ru) - Bumeoypoku u
MHTEPAKTHBHBIC 3aJIaHUS 110 aareope.

- Canit wm3marensctBa  «IIpocsemiennex:(https://www.prosv.ru) -
METOAMYECKAs TOAAEPIKKA, TOTOTHUTEIbHBIE MATEPHAIIBI K YUCOHHUKY
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