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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHUE HEOOXOAMMO s
POAODKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00yJarommxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUs] MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICTUPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PECHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXXJeHusi, 0000IIeHEe U KOHKPETU3AIlNI0, a0CTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITEIFHOM  JICATEIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3aliei JesTeIbHOCTHOTO IPUHIIUTIA O0yYeHHS.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuKU: «Yucnaa u BeIUKCIEHUS», « ANTeOpanyecKkue BhIPAKEHUSNY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET 3YUCHUS Kypca, B3aUMOJICHCTBYS C
JIPYTUMHU ero JuHusMd. B xoxe wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIBH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpaMMy y4deOHOTO Kypca «Ajiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPECTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIMMUCS
OCHOB  yHHMBEPCAJIBHOIO  MareMaTthueckoro si3bika. ComepkaTenbHONH |
CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOTO Kypca «AuredOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne muHMA «YHWcTa ¥ BBIYHCICHUS» CIYXKHUT OCHOBOW ISt
JTATbHEHIIET0 M3y4YeHHUs] MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl TIOBCETHEBHON
JKW3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHS YHUCIOBOM
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOro amnmnapara, HeoOXOJUMOTro IJisl PELIeHUs 3aJay MaTeMaTHUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAaUYCHUE MAaTEMATHUKU Kak
A3bIKa JUIA TIOCTPOCHMSI MaTEMaTHYECKUMX MOJEIEH, ONMCAHWS IPOLECCOB U
SBJIEHUN peanpbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkke
JanbHEWIee pa3BUTHUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJICHUE HaBBIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanre cUMBOJBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUEeCKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUISL OIMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmectBe. M3yueHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMYy MjiaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

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



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATue panMOHAIBHOIO 4HCIIA, 3allUCh, CpPaBHEHUE,
yHOPSA0OYMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKClIaMU. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aIUCh 00bIIMX yucel. [IpouenTsl, 3anucey
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JECIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JlomycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTI MEXK 1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEICHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJAO0HBIX ClaraeéMbiXx.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. Crenenbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3371a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHune cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa Qpynkumii. Jluneitnas gyukuus, e€ rpaduk. ['padux dynkimm
y = [x|. I'paduueckoe pelneHne JIUHEHHBIX ypPaBHEHHH M CHUCTEM JHHEWHBIX
YPaBHCHUU.

8 KUIACC

Yucia v BIYMCICHUS

KBagparHbeiii kopeHb W3 uwncia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUST HppalMOHAIBbHBIX yucen. CBolicTBa apu(pMETHUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUAM. [{efiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LenabIM ITOKa3aTeneM U €€ cBoricTBa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAaJPAaTHOIO TpEXWIEHA HA
MHOHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JEJCHHE anreopandyeckux JapoOei.
PanmonanbpHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJAPATHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C ByMs MIEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpAaBHEHHW C JBYMsS IIepeMEHHbIMM. lIpumepnl pemeHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkauu. OOnacTh oOmpeAesNeHus W MHOMXKECTBO 3HAYCHH
dbynakun. CriocoOb! 3a1anust PyHKITUH.

I'padux dbynkumu. YUrenne coiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIINUX PEeATbHBIE MPOIECCHI.



OyHKIMY, OMUCHIBAIOIIAE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATLHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHK y = x2, y = x3, y = \x, y=|x|. I'padugeckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBbIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXECTBO ACHUCTBUTENBHBIX YMCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JEeHCTBUA C
JEWCTBUTEIBLHBIMU YUCIIAMHU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroleM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka n oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIUXCA K IUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3I0KEHNEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3ajad
aNredpandeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEpEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTteM 1ByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmueckas mHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTapaA0OJIBI.

I'paduxn Gpyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.



Yucnosele  moCHeAOBaTEIbHOCTUYHCIOBBIE  MOCIEA0BATENbHOCTH M
Mporpeccun

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. QopMmynbsl n-ro 4ieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIbHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pealu3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccHOHaIbHOM
JESTEIIbBHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
IOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUsI U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHWH, pacCyXIE€HUN, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOM
NEATEIbHOCTH, 3TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTHS LMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HMHTEpPECax CBOETO
30pOBBS, BEJIEHUS  370pOBOro  obOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedieKkcuu, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3koJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTH4YE€CKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUI MJIs1 OKPYKAIOWIEH Cpeabl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PeIlIeHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue aAecTBu:

e BBIABIISITh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUICHWUH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TMOHSATUW, YCTAHABIMBATh  CYIIECTBEHHBIM  TMPHU3HAK
Kiaccu(uKanyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEpUM  JUISL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH M
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIEC JI0KA3aTEeNIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HambOoNee MOAXOMAIIMN ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MpoOIeMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE€ M JaHHOE, (OpMUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJAUTH [0 CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy coOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIO/IEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKXKE BBIIBUTATH
IPEIOJIOKEHHUS O €T0 PA3BUTUH B HOBBIX YCJIOBHUSX.

Pabora ¢ nnpopmanueii:

BBISIBJISITH HEJOCTATOUYHOCTh W HW30BITOYHOCTh HH(OpMAIMM, HTaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BBIOMpaTh GopMy TMpeAcTaBieHUs WHPOpMAIMM H WLIIOCTPUPOBATH
pelaemMple 3a/Jladyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTH WH(OOPMAIMU TIO KPUTEPHUSIM, MPEITIOKECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMATh W HWCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOM M
UHAMBUIYAJIbHON paboThl MpU PEIICHUU YYEOHBIX MAaTeMaTHYECKHX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpPyHmnoBbIX (opmax paboTel (0OCYyXIeHUs, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH]Ibl,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PEILICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MPHU PELUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTYKCHHS WU HEJIOCTHKCHUS 1EITH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

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

Yuciia 1 BbIYMCICHUS

BreimonHsaTh, codeTas yCTHbIE M MUCHbMEHHBbIE TPUEMBI, apupMETHUYECKHE
JEUCTBHUS C PAalMOHAJIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YMCIOBBIX BBIPAXKEHUH, MPUMEHSTh pa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCIECHUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COAEpKAILUX
OOBIKHOBEHHBIE U JIECITHUHBIE TPOOH.

[lepexonuTh OT OgHONM (HOPMBI 3aUCH YHUCEN K APYrou (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HaTypaJlbHBIMU
MIOKAa3aTeJISIMHU.

[IpumMeHsATh  TpPU3HAKU  JEIMMOCTH, pa3JIOKEHUE HAa  MHOXKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPAKEHUA

Hcnonp3oBath ainredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

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

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOMKUTEIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMsiXx,
npUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUWICHOB JUISl PELICHUS PA3IMYHBIX 3aja4
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEAIbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU I10OKA3aTEIsAMU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEPaABeHCTBA

Pemware yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUSL.

PemaTe cucteMbl 1ByX JIMHEWHBIX YPaBHEHUI ¢ IBYMs IEPEMEHHBIMU, B TOM
qucie rpaduuecKu.

CocTaBnATh M pelIaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEMHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4yd, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJbl, 3aAlMCHIBATh YUCIOBBIE IPOMEKYTKN Ha
anreOpanyecKoM si3bIKe.

OtmeyaTh B KOOPAMHATHOM IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (QYHKIMH W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MPEACTaBICHHS W aHalW3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPapUKOB pealbHbIX IMPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh ACHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMON.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBAaAPATHOTO KOPHS, HaXOAMThb
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPIKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEeHU C MEeJbIM IOKa3aTelieM, BbBIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONTHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUsT PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W pallMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocTeine uccieoOBaHusl YpaBHEHUN U CUCTEM ypaBHEHHH, B
TOM YHCJIE C IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (YCTaHABINBATh, UMEET
JU ypaBHEHUE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cinoBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WU CHUCTEMBbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKy0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUNW HEPABEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAYEHMsI), OMPEACNATh 3HauYeHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, ONpeeiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku 31eMEeHTapHBIX (QYHKIMA BUIA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OmHCHIBaTh CBOICTBA YHCIOBOA
dbynkuu 1o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHUT CICTYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIMOHAIILHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BEITTONTHATE  apupMETHYECKUE JEUCTBUS C palMOHAIBHBIMA YHCIIAMHU,
couetas YCTHbIE W TIMCHbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMN.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKUAKY PE3yibTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

PemaTte TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrlocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS WA CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIIEIOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUu (YCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300paKaTh
pPEIICHUE HEPABCHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATh PEUICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKIUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c,y=x3, y = Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIMIA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBaJpaTHuHy0 (QYHKIUIO 110 (opMylie, TPUBOIUTH IPUMEPHI
KBaIpaTUYHBIX (PYHKLMIA U3 peabHOM )KU3HU, PUBUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
pa3HBIX CTIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHUS C  UCHOJB30BaHUEM (OpPMYyNIT N-ro 4jieHa
apru(PpMETUIECKON U TreOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakarh 4YieHbl MOCJEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YHCJIOBBIMHU IIOCIICIOBATEIIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KaJBbKYJSATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHUS H HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Hosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHMe u 06061IEHNE 6 2
BTOpeHHe 1 HHenH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7i419d08
bu6mmoreka IIOK
1 1
> Dyrkium 6 https://m.eds0o.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







ITOYPOYHOE INTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
1 [ToHsiTHE paOHATIBHOTO YHCIIA 1 1 Henmens
) Apudmernueckue T1eUCTBUS C 1 !
Henens
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1 {
HeeIs
paloHaIbHBIMU YHCIAMU
Apudmernueckue neiicTBus ¢
4 1 2 Henens
paIMoHaILHBIMU YHCIIAMHU
5 ApudmeTnueckue IeiCTBUS C 1 )
Henens
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTrnueckue IeiCTBUS C 1 )
HeNeIs
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsgounBaHue | 3
HeNeIs
palMOHATBHBIX YHCEIT
g CpaBHeHue, ynopsa04MBaHUE 1 3
Heenst
paIrMoOHATBHBIX YHCEIT
9 CpaBHeHue, ynopsa0odnBaHUE 1 3
Henens
paIMOHATBHBIX YHCE
10 Cremnenb ¢ HATYpATbHBIM 1 4 bubnmoreka [JOK
Henens
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
Crenenb ¢ HaATYpaJIbHBIM bubnmoreka [JOK
11 yp 1 4 genens a

IIOKa3aTcjiIcM

https://m.edsoo.ru/7f421382




12 CreneHb ¢ HaTypaJbHBIM 4 ere bu6mmoreka [IOK
Henens
MOKa3aTeleM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJbHBIM 5 nenens bubmuorexa [JOK
oKazaTelneM https://m.edsoo.ru/7f4218be
Crenenn ¢ HaTYPaAJILHLIM
14 yp 5 Henens
IoKa3aTejieEM
Pemrenre ocHOBHBIX 3a/1a4 Ha 1pooH,
15 . 5 Henmens
MIPOLICHTHI U3 PeaTbHON MPAKTHKU
Pemrenre ocHOBHBIX 3a/1a4 Ha IpooH,
16 N 6 "Henens
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
17 . 6 "Henens
MIPOLICHTHI U3 PeaTbHOM MPAKTUKU
Pemrenre ocHOBHBIX 3a/1a4 Ha 1pooH,
18 . 6 "Henmens
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
IIpu3Haku DeTUMOCTH, Pa3IOKEHUS
19 p P 7 Henens
Ha MHOKUTENIH HATypallbHBIX YUCEel
IIpu3Haky neIuMOCTH, Pa3I0KEeHUI
20 p P 7 "enens
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
Peanbnsbie 3aBucumoctu. [lpsmas u
21 7 "enens
o0OpaTHas MPOMOPLIHUOHATEHOCTH
Peanburie 3aBucumoctu. [Ipsimas u
22 8 Henens
oOpaTHas MPOMOPIUOHATEHOCTH
Peanbubie 3aBucumoctu. [Ipsimas u
23 8 "Hemens
oOpaTHasi IPOMOPITMOHATBHOCTH
KonTtponsHasg pabora 1o Teme
24 " P P " 8 Hezest
PanmonansHbIE UynCIa
Peanbupie 3aBucumoctu. [Ipsimas u
25 9 Henens

oOparHast MPOMOPIUOHATEHOCTH




bu6mmoreka [IOK

26 BykBeHHbIE BEIpaKEHUA 9 Henens
K p A https://m.edsoo.ru/7f41feec
27 DopmyJIbl 9 Henens
28 DopmyJibl 10 Henmens
Ilepeme e. Jlommyc € 3Haue
79 peMeHHbIe. J[omyCTUMBIC 3HAUCHUS 10 Henes
MepEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
30 BBIPAXKEHUI, pACKPBITAE CKOOOK U 10 wenens bubmaorexa IJOK
p » PACcKp A https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPAXKEHUI, pACKPBITHE CKOOOK U 11 "enens bubmaorexa LIOK
p » PACKp A https://m.edsoo.ru/7f41£d70
MPUBEICHNE MTOA00HBIX CllaraeMbIX
[IpeoOpazoBanre OYKBECHHBIX
32 BBIPAXEHUI, pacCKpbITHE CKOOOK U 11 nenens
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U 11 Henens
MpUBEIEHNE TTOJO0HBIX ClaraeMbIx
CBOMCTBA CTEIIEHH C HATYPAILHBEIM
34 yp 12 nenens bubmoreka [JOK
IoKa3arejeM https://m.edsoo.ru/7f421382
CBOICTBA CTEIIEHH C HATYPAILHBIM
35 yp 12 Henens bubnuotexa [JOK
IIOKa3aTejieM https://m.edsoo.ru/7f42154¢
CBOIiCTBA CTETICHU C HATYPAIHHBIM bubnmoreka [JOK
36 12 Henens
MOKa3aTenaeM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHorouieHs! 13 "enens
A https://m.edsoo.ru/7f42276e
Bbub6anorexa [IOK
38 MHoro4JIeHbI 13 genens ubmaorexa I

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 13 "egens
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubmmoreka [JOK

40 14 wenens
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [IOK

41 14 wenens
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK

42 14 genens
MHOTOYJICHOB https://m.edsoo.ru/7f423182
DopMyIIbl COKpAILIEHHOTO

43 pMy. pai 15 nenens bu6mmoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
@opMyIIbI COKpALIEHHOTO bubnuoreka [IOK

44 15 Henenst
YMHOKEHUSA https://m.edsoo.ru/7f42464a
DopMyIIbl COKpAILIEHHOTO

45 pPMYy. pamt 15 Henens bubmuoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424c12
dopMynbl COKPaILIEHHOTO

46 pMy. pail 16 Heens bubnuotexa [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK

47 16 "enens
YMHOKEHUS https://m.edsoo.ru/7f4251d0
PaznokeHre MHOTO4YJICHOB Ha bubmuorexa [JOK

48 16 "enens
MHOKHUTEIH https://m.edsoo.ru/7f423312
Pasnoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK

49 17 nenens
MHOKUTEIIN https://m.edsoo.ru/7f4237fe
PaznoxeHre MHOTOYJICHOB Ha bubmuoreka [JOK

50 17 enens
MHOKHUTCIH https://m.edsoo.ru/7f4239de
Pasnosxenne MHOTOYIECHOB Ha

51 17 enens
MHOKHUTEIIN
KonTtponsHasg paboTta o Teme

52 p p 18 menens

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS, 18 Hemenst
PaBHOCUIILHOCTh YPaBHEHUU
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX 18 menmens
YpaBHEHUU
JInHeHoe ypaBHEHHE C OJJHOU
. . bubnuorexa [JOK
55 MIEPEMEHHOM, pellIeHNnEe TUHEHHBIX 19 nenens
N https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 TEPEMEHHOM, pellieHne TMHEHHBIX 19 Henens
YpaBHEHUU
Pemenue 3aga4 ¢ moMoIibIo bubmuorexa [JOK
57 5 19 menens
ypaBHEHUU https://m.edsoo.ru/7f42064e
Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
58 . 20 Henenst
ypaBHEHUH https://m.edsoo.ru/7f420806
Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
59 . 20 Henens
YpaBHEHUU https://m.edsoo.ru/7f4209a0
Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
60 . 20 Henens
ypaBHEHUU https://m.edsoo.ru/7f420e6e
JInHeliHOe ypaBHEHUE C IBYMs bubnnoreka [JOK
61 21 Henens
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
JIuHeitHOE ypaBHEHUE C IBYMSI bu6mmorexa [IOK
62 21 Henens
MEpEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEMHBIX YpPaBHEHUI bubnmoreka [JOK
63 21 Henens
C IByMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
Cucrema IByX JIMHEMHBIX YpPaBHEHUI
64 HBYX P 22 Henens

C ABYyMs IICPCMCHHBIMU




CucreMa IByX JIMHEHHBIX YpPaBHEHHI

65 22 uenens
C IByMsI IEPEMEHHBIMU
CucreMa IByX JIMHEHHBIX YpaBHEHHI
66 22 Henens
C IByMsI IEPEMEHHBIMU
. b K
67 Pemenue cucrem ypaBHEeHHI 23 nHenens nommorexa O
https://m.edsoo.ru/7f4284de
. b K
68 Pewrenue cucreM ypaBHeHU 23 nenens nommorexa 110
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN 23 nenens bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU 24 nenens
71 Pemenne cucreM ypaBHeHU 24 nenens
KoHntposbHas paboTta 1mo teme bubnnoreka [JOK
72 " . " 24 nenens
JIunelinble ypaBHEHUS https://m.edsoo.ru/7f421044
bu6mmoreka [IOK
73 Koopannara Touku Ha mpsiMoit 25 Hene
pA P HEASH https://m.edsoo.ru/7f41de76
74 UucoBble TPOMEKYTKH 25 nenens bubmorexa HOK
https://m.edsoo.ru/7f41dff2
75 UucoBble IPOMEKYTKH 25 Henens
Paccrosinne Mexay NByMsl TOUKaMH
76 . o 26 Henens
KOOPJAMHATHOU MIPSMOM
Paccrosinne Mexay 1ByMsl TOUKaMU
77 . - 26 "Hepaens
KOOPJAMHATHOU MIPSMOM
[IpsmoyronbHas cucTeMa KOOpAUHAT b
73 psAMOYT! pa 26 Hexens nomoteka [IOK
Ha INIOCKOCTHA https://m.edsoo.ru/7f41el16e
[IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
79 27 nenens
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX 27 uepens bubnuoreka [IOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK

81 27 "enens
dhopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX 28 nenens
bopmynamu
Urenue rpadKoOB peaibHBIX bubnunoreka [HOK
83 . 28 "engens
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
Urenue rpauxoB peai
24 TEHUE TP (101:11( B PCATBLHBIX 28 e
3aBHUCHMOCTEH
85 [lonarue GpyHKIUU 29 uenenst bubmorexa LHOK
https://m.edsoo.ru/7f41ef06
86 I'paduk yakmmm 29 Henens
bubmuorexa [JOK
87 Csoit i 29
poficTBa dynKumit HEA https://m.edsoo.ru/7f41f078
88 CaoiicTBa QyHKIMIM 30 menens bubmorexa HOK
https://m.edsoo.ru/7f41f1fe
89 Jluneiinast pyHKIMA 30 Hemens bubmorera [JOK
https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
90 JIunei 30
Has pynKLIA HeACTH https://m.edsoo.ru/7f427412
[Toctpoenue rpaduka TuHEIHON bubnnoreka [JOK
91 31 venenst
byHKIIIT https://m.edsoo.ru/7f426d1e
[Toctpoenue rpadurka TuHEITHON
92 31 Henens
byHKIIIT
93 I'padux pynkuum y =[x| 31 menens
94 I'paduk pysakmmm y =[x| 32 nHenens
KonTponbHas pabota mo teme
95 p p 32 Henens bubnmuorexa [JOK

"Koopaunats! u rpa¢puku. Oynxmm”

https://m.edsoo.ru/7f41£f50a




/ Beepoccuiickast mpoBepovYHast
pabora

HroroBas koHTpoOJIbHAS paboTa / bubmmoreka [JOK
96 . 1 32 Hepens
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB Kypca 7 Kiacca, 00001IeHue 1 33 menens
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bubmuorexa [JOK
98 METOJIOB Kypca 7 Kilacca, 00001IeHne 1 33 nenmens
. https://m.edsoo.ru/7f429132
3HAHUU
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
bubmuorexa [JOK
99 METOJIOB Kypca 7 Kiacca, 00001eHne 1 33 uegens
. https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
100 METOJIOB Kypca 7 Kiacca, 00001eHne 1 34 wenens
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bu6mmoreka [IOK
101 METOIOB Kypca 7 Kjacca, 00001eHne 1 34 wenens
. https://m.edsoo.ru/7f42a27a
3HaHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bu6mmoreka [JOK
102 METOJIOB Kypca 7 Kjacca, 00001eHne 1 34 nenens
. https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bceero Koutpoabnbie  Ipaxruyeckue U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 KBagparsslii KOpeHb U3 yucia 1 bubmmorexa LIOK
01.09.2025  https://m.edsoo.ru/7f42d452
) [TonsiTne 06 UpparMoOHAILHOM | bubnnoreka [JOK
YuUCIe 04.09.2025 | https://m.edsoo.ru/7f42eaaa
3 Jecstruunblie MpUOIMKEHUS 1
HMppaloOHAJIbHBIX YUCET 04.09.2025
4 JecsTnunbie NpUOIKEHUS |
UPPaLMOHATIBHBIX YHCET 08.09.2025
5 JelicTBUTENbHBIE YKCIIA 1 11.09.2025
6 CpaBHEHHE NEUCTBUTENBHBIX YHCEI 1 11.09.2005
7 CpaBHEeHHE TEUCTBUTEIBHBIX YHCEI 1 15.09.2005
3 Apudmernueckuii KBaapaTHbIHI ]
KOPEHb 18.09.2025
9 VYpaBHeHue Buaa x> = a 1 18.09.2005
10 CgoiicTBa apu(pMETHIECKUX 1 bubnmoreka [JOK
KBaJpaTHBIX KOPHEN 22.09.2025  https://m.edsoo.ru/7t42d862
11 CaoticTBa apupMeTUUECKUX ] bubnmnoreka [JOK
KBaJpaTHbIX KOPHEN 25.09.2025 = https://m.edsoo.ru/7t42d862




[TpeobpazoBaHue YUCIOBBIX

12 BBIPKEHUM, CoAepKaIIIX bubmorexa [JOK
P > CONCPIRALL 25.09.2025  https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIEC KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX
13 BBIPKCHUM, COACPKAIINX bubmmnorera [IOK
P > CONCPAEIL 29.09.2025  https://m.edsoo.ru/742ded4
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCIOBBIX
14 BBIPKCHUM, COACPKAIINX bubmmnorera [TOK
P > COnepRam 02.10.2025  https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
15 BBIPOKEHUM, COACPKAIITAX bubmorexa HOK
P > COACPaatl 02.10.2025  https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CTeneHb ¢ MeNbIM MoKa3aTeaeM bubmorexa [JOK
t 06.10.2025 | https://m.edsoo.ru/7f4354a4
CranjapTHas 3aMuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MUpa (OT 3IeMEHTapHBIX YacTHUIL J10 bubnuoreka [IOK
KOCMHUYECKHX 0OBEKTOR), 09.10.2025 | https://m.edsoo.ru/7f436098
JUTUTEITLHOCTH TIPOIIECCOB B
OKPYXKaroIIeM MUPE
13 CBoiicTBa CTENEHU C IIEJIBIM bubnmoreka [JOK
MoKa3aTeieM 09.10.2025 | https://m.edsoo.ru/7f435648
19 CBoMCTBa CTENEHH C LEITBIM bubnuorexa [JOK
MoKa3aTeieM 13.10.2025  https://m.edsoo.ru/7f435648
20 CBOICTBA CTEIEHH C IIEIBIM bubmuorexa [JOK
MoKazareyiemMm 16.10.2025 | https://m.edsoo.ru/7f435648
CBOMCTBa CTEIICHU C IEIbIM bu6nmoreka [JOK
21
MoKa3aTeiieM 16.10.2025  https://m.edsoo.ru/7f43599a




CBoiicTBa CTEHEHH C LIETBIM

bu6mmoreka [IOK

22
II0Ka3aTesIeM 20.10.2025 = https://m.edsoo.ru/7f435ed6
23 K i Tpé
BaJIPATHBIN TPEXUIICH 73.10.2025
24 K i Tpé
BaJIpaTHBIN TPEXUIICH 73.10.2025
75 PaznoxxeHue kBaJgpaTHOTO bubnnoreka [JOK
TpEXWICHAa HA MHOKUTEIIN 06.11.2025 |  https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOro bubnuorexa [JOK
TpEXuWieHa Ha MHOXKUTEIIU 06.11.2025 |  https://m.edsoo.ru/7f42fd38
KonTtponbsHast pabora mo Temam
27 "KBanparusle kopHu. CreneHu bubmmorexa LOK
. o ' 10.11.2025  https://m.edsoo.ru/7f42ec80
KBagparsslii TpexuieH
bu6mmoreka [JOK
2 A
8 reOpaitieckas Apook 13.11.2025  https://m.edsoo.ru/7f430382
JonycTtumMble 3HaUYEHUS
29
MEPEMEHHBIX, BXOSIINX B 13.11.2025
anredpanvyeckue BhIPaKEeHUS
JonmycTuMble 3HaUeHUS
30
MEePEMEHHBIX, BXOSIINX B 17.11.2025
anredpanvdeckue BhIPaKEeHUS
a1 OCHOBHOE CBOMCTBO bubnmoreka [JOK
anre0panveckoit 1poou 20.11.2025 = https://m.edsoo.ru/7f4308e6
. bubnmoreka [JOK
32
Coxpamerme xpodeii 20.11.2025 | https://m.edsoo.ru/7f430a8a
. bubnuorexa [JOK
33 Coxpamerne npobeii 24.11.2025  https://m.edsoo.ru/7f430f44
34 Cokparenue apooei bu6mmoreka [IOK




27.11.2025 | https://m.edsoo.ru/7f430f44
35 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubmmoreka [JOK
U JICJICHHE anreOpandecKux Apooeit 27.11.2025  https://m.edsoo.ru/7f43128¢c
36 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6mmoreka [IOK
U JICTICHUE anreOpandecKux apooeit 01.12.2025  https://m.edsoo.ru/7f4315¢c0
37 CiokeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeTIieHUe anre0panyeckux apooeit 04.12.2025  https://m.edsoo.ru/7f4318c2
38 CroxeHue, BBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
U JICJICHHE anreOpandecKkux Apooei 04.12.2025  https://m.edsoo.ru/7f431a20
[Ipeobpa3zoBanue BhIpaXeHUH,
39 coepIKaINX aIre0OpandecKue bubmorexa [JOK
Aepaatl P 08.12.2025  https://m.edsoo.ru/7f43259¢
npobu
IIpeoOpa3zoBaHue BhIpaKEHUH,
40 CoACpIKAIIMX areOpandecKue bubmorexa [JOK
P P 11.12.2025 | https://m.edsoo.ru/7f432736
Ipobu
[TpeoOpazoBaHue BbIpaKEHHH,
41 CoACpIKAIIMX areOpandecKue bubmorexa [JOK
P P 11.12.2025  https://m.edsoo.ru/7f432736
npodu
4 KonTponbnas pabora no teme bubnnoreka [JOK
"AnreOpanyeckas JpoOp" 15.12.2025  https://m.edsoo.ru/7f431d36
43 KBagparHoe ypaBHEHHE bubmorexa [IOK
o P 18.12.2025 | https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHHUE bubmorexa [TOK
P P 18.12.2025 | https://m.edsoo.ru/7f42eela
45 Henonroe kBaipaTHOE ypaBHEHHUE bubmorexa HOK
AP P 22.12.2025  https://m.edsoo.ru/7f42eela
46 dopmysa KOpHEel KBaIpaTHOTO bubnuorexa [IOK
ypaBHEHUS 25.12.2025  https://m.edsoo.ru/7f42£158




47 dopmyiia KOpHEH KBaJIPaTHOTO bubnnoreka [HOK
yYpaBHEHUs 25.12.2025  https://m.edsoo.ru/7f42£3f6
43 ®dopMya KOpHEH KBaIPaTHOTO bubmmoreka [JOK
ypaBHEHUS 12.01.2026 = https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
B Teopema Buera 15.01.2026  https://m.edsoo.ru/7f42fef0
bubmuoreka [JOK
>0 Teopema Buera 15.01.2026 | https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHM, CBOASIUXCS K bubnnorexka [JOK
KBJIPaTHBIM 19.01.2026 = https://m.edsoo.ru/7f43c542
57 Pewenne ypaBHeHui, CBOAAIIMXCS K bubnuoreka [IOK
KBaJpaTHHIM 22.01.2026 = https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme qpoOHO- bubnnoreka [JOK
palMoOHaIbHBIE YPABHEHUS 22.01.2026 = https://m.edsoo.ru/7f4328c6
54 [Tpocreiinme npoGHO- bubmmoreka [IOK
palMOHAJIbHBIE YPAaBHEHUS 26.01.2026  https://m.edsoo.ru/7f432bbe
55 Penrenne TeKCTOBEIX 3a7a4 C bu6mmoreka [JOK
MOMOUIBIO KBaJPAaTHBIX YPaBHEHUHN 29.01.2026 = https://m.edsoo.ru/7t42f75¢
56 Penrenne TeKCTOBBIX 3a4a4 C bu6mmoreka [JOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN 29.01.2026 = https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bubnnorexka [JOK
"KBaznpaTHble ypaBHEeHuUs" 02.02.2026 = https://m.edsoo.ru/7f43012
JInHeitHoe ypaBHEHUE C IBYMS
53 NepPEMEHHBIMHU, €ro rpaduK,
MIpUMEpHI PellieHUs] ypaBHEHUH B 05.02.2026
LEJbIX YUCIIax
59 JInHeitHoe ypaBHEHUE C IBYMS
MepEeMEHHBIMH, €T0 rpaduK, 05.02.2026




60

61

MPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJIBIX YUCIIaxX

JIuHeitHoe ypaBHEHUE C IByMsI
NEePEMEHHBIMH, €ro rpaduk,
MIPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIax

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

09.02.2026

12.02.2026

62

63

64

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
Pemenue cucrem 1ByX JIMHENHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

12.02.2026

16.02.2026

19.02.2026

65

[Ipumeps! pemienust cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

19.02.2026

66

67

68

['paduueckas uHTEpIIpeTALUSL
YPaBHEHUS € ABYMS IEPEMEHHBIMU
Y CUCTEM JIMHEHMHBIX YPAaBHEHUH C
JIBYMsI IIEPEMEHHBIMU

I'paduueckas uaTEpHIpETALIUSL
YPaBHEHUS C ABYMS IEPEMEHHBIMHU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU

Peienne TeKCTOBBIX 3a1a4 C
IIOMOILBIO CUCTEM YPaBHEHUI

26.02.2026

26.02.2026

02.03.2026

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6




Penrenne TekCTOBBIX 3a1a4 C

69
MIOMOUIbIO CUCTEM YpaBHEHUM 05.03.2026
70 Pemennie TekcTOBBIX 33124 C
MTOMOIIIBIO CUCTEM ypaBHCHHI 05.03.2026
71 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA 09.03.2026
7 YucnoBbie HEPABEHCTBA U UX
CBOMCTBA 12.03.2026
73 HepaBeHcTBO ¢ 0/1HOM NepeMeHHON
12.03.2026
74 JIvHeiiHbIe HEPaBEHCTBA C OAHOM bubnnoreka [JOK
MEePEMEHHOM U UX PEIICHHE 16.03.2026  https://m.edsoo.ru/7f42c692
75 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE 19.03.2026  https://m.edsoo.ru/7f42c840
JIuneliHbIC HEPABEHCTBA C OJJHON
76 .
NIEPEMEHHOI U UX pELICHNE 19.03.2026
77 CucTembl TUHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOY TIEPEMEHHOM U UX PEIICHHE 30.03.2026 = https://m.edsoo.ru/7f42cb88
73 CucTembl TUHENHBIX HEPABEHCTB C bubnunorexa [JOK
OJIHOY IIEPEMEHHON U UX PEILECHUE 02.04.2026 = https://m.edsoo.ru/7f42cd2c
CucTembl TMHENHBIX HEPABEHCTB C
79 . .
OJHOM MEPEMEHHON U X PELICHUE 02.04.2026
N3o00pakenne pereHus TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha Bubmmorexa LHOK
P . . 06.04.2026 = https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSMOKH
N3ob6pakenue pereHust TMHEHHOTO
81 HEpPABEHCTBA M X CUCTEM HA bubmmorexa [TOK
P 09.04.2026 | https://m.edsoo.ru/7f42c¢9e4

YUCIIOBOM MPAMOM




KonTponbhas pabota no remam

82 "H .C
epaBeHi:T'Ba HUCTEMBI 09.04.2026
YpaBHECHHIA
bubmuorexa [JOK
83 IT
OHATHE (pyHKLIHH 13.04.2026  https://m.edsoo.ru/7f433¢c12
84 OO6uacTh ornpeieNIeHus 1 bubmmoreka [JOK
MHO>KECTBO 3HAUYCHUN (DYHKIIUU 16.04.2026  https://m.edsoo.ru/7f433d84
85 CriocoOw1 3a1anus QyHKITAH 16.04.2026
86 r
pacuic yHiiuti 20.04.2026
g7 CpoiicTBa (yHKINU, UX
0oTOOpakeHHe Ha rpaduke 23.04.2026
28 UreHue U mocTpoeHue rpaukoB
byHKIII 23.04.2026
29 [Tpumeps! rpadukoB GyHKIUH,
OTpakarolUX peajbHbIE TPOLECCH 27.04.2026
OYHKIMH, OMTMCHIBAIOITUE MTPSM
90 u ngaTHyIO nponopuHOHanEHbl};IO bubmorexa HOK
30.04.2026 = https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 r 0
unepOosa 30.04.2026
bu6mmorexa [IOK
92 r 0
unepooa 04.05.2026  https://m.edsoo.ru/7f4343e2
bu6mmorexa [IOK
93 r =x2
PAGHK QYHKLITH Y =X 07.05.2026  https://m.edsoo.ru/7434572
o4 Oyakmun y =x2, y =x3, y =YX,y = bubnuorexa [IOK
[x|; rpadpuueckoe perienue 07.05.2026  https://m.edsoo.ru/7f434d38




YpaBHEHUH U CUCTEM ypaBHEHMI

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJI0OB KypcOB 7 1 8 KJIacCOB,

bubmuorexa [JOK

95 000011IeH E 3 i/ 1
B . Har 11.05.2026 = https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHast
pabora
Wrorosas koHTpOJIBbHAS paboTa /
96 Bcepoccuiickas npoBepoyHas 1 bubmmorexa HOK
POBEp 14.05.2026  https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
97 €TI0 coB 7 1 8 KJIaCCOB, 1
METOAOB KYPEOB [ 11 & IIaccon 14.05.2026
0000111eH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
98 METOH0B KypcoB 7 1 8 Kj1accoB 1 bubnnorexa [IOK
P . ’ 18.05.2026 | https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
99 METOJIOB KypcOB 7 U 8 KJIaCCOB 1 bubmorexa HOK
. ’ 21.05.2026 | https://m.edsoo.ru/7f437510
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
100 METOJI0B KypcOB 7 U 8 KJIaCCOB 1 bubmorexa HOK
. ’ 21.05.2026 | https://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHU I
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
bu6mmorexa [IOK
101 METOJIOB KypcOB 7 1 8 KJIacCOB, 1
. https://m.edsoo.ru/7f436b88
000011IeHNe 3HAHUH
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
bubmuoreka [JOK
102 METOJIOB KypcOB 7 1 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437858
000011IeH1Ee 3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 102




I[TPOT'PAMME




9 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
PamnmonansHbIe uncnia,
1 YppalyOHaIbHbIC YUCIla, KOHEUHBIE U 1 1 Henens
OECKOHEUYHBIE JECSITUYHBIE IPOOH
MHokecTBO NEHCTBUTEIILHBIX YHCE;
2 JICUCTBUTEIIbHBIC YHCIIA KAK 1 1 Henens
OCCKOHEUYHBIC JCCSITHYHBIC POOH
B3anMHO 01HO3HAYHOE COOTBETCTBUE
MEXIy MHOXECTBOM JEHCTBUTEIbHBIX
3 1 1 wenens
YHCENl U MHOYKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM
CpaBHEHUE IEMCTBUTENBHBIX YUCEIL,
4 apupMeTHUeCKre eHCTBUS C 1 2 Henens
JEMCTBUTEIbHBIMU YU CIIAMU
[TpubmmkE€HHOE 3HAUEHNE BEIUYUHBI,
5 1 2 Henens
TOYHOCTH MPUOITHKEHHS
OkpyrieHue uncen 1 2 Hepens
OkpyriieHue yucen 1 3 Hemerst
[Ipukuaka v OlIeHKA pe3yJbTaTOB
8 . 1 3 Hemerst
BBIYHCIICHUM
[Ipukuaka u olleHKa pe3yJbTaToOB
9 p . pesy 1 3 "Hexens
BBIYHCIICHUN
10 Jluneiinoe ypaBHenue. Pemenue 1 4 nenens bubmuorex [JOK




yYpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

https://m.edsoo.ru/7f43bf66

11 . . 4 wenens
ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KsagpartHoe ypaBaenue. Pemenue
12 aBIfeHHﬁ C};SpOI[SIIJ_II/IXCSI K 4 menens bubmoreka LOK
P ’ https://m.edsoo.ru/7f43c542
KBaIPaTHBIM
KBagparHoe ypaBHenue. Pemienue
13 aBHEHHH, CBOISIINXCS K 5 Henens bubnmnorexa LIOK
yp ’ https://m.edsoo.ru/7f43¢c542
KBaIPaTHBIM
14 bukBangpaTHble ypaBHEHUS 5 Hemens Bubmorexa ITOK
p yp https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHble ypaBHEHUS 5 Henens bubmaorexa IJOK
P yp https://m.edsoo.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENEHEN 6 Henens
pa3lioKEeHUEM Ha MHOXKHUTEIN
IIpumepsl pelieHns: ypaBHEHUN
17 TPEThEN U YETBEPTOH CTENIEHEN 6 Henens
pa3NoKeHNUEM Ha MHOKUTEIU
Penienune 1po6GHO-paIiOHATBHBIX bubnnorexka [JOK
18 . 6 Henens
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
Pemenne npoGHO-palioHanbHBIX bubmuoreka [IOK
19 . 7 "Heneis
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
Pemenne TekcTOBBIX 3a1a4
20 7 Henens
anredpandeckuM MEeTO0M
Pemenye TeKCTOBBIX 3a1a4
21 7 "Henens
anredpandeckuM MEeTO0M
22 Penrenuie TeKCTOBEIX 3amau 8 Hemens




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KonTtponbHast pabora o Teme

23 " . ™ 8 Hexens
VYpaBHEHUs ¢ OAHON EpEMEHHON
YpaBHEeHUE C IByMS IEPEMEHHBIMU U bubnunoreka [HOK
24 8 Hemens
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHuUe ¢ 1BYyMsI IEPEMEHHBIMU U 9 bubnunoreka [HOK
HeIes
ero rpaduk https://m.edsoo.ru/7f43d0b4
Cucrema 1ByX JUHEHHBIX YpaBHEHUM
26 .. 9 Henens
C ABYMs IEPEMEHHBIMU U €€ peIIeHue
Cucrema ByX JUHEHHBIX YpaBHEHUM
27 .. 9 Henens
C IByMs1 IEPEMEHHBIMU U €€ pelIeHue
CucreMa IBYX JIMHEHHBIX YPaBHEHUH
28 X yp 10 mepmens
C ABYMs IEPEMEHHBIMU U €€ peIIeHUE
Cucrema 1ByX JTUHEHHBIX YpaBHEHHM
29 . 10 menens
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
Pemenue cucrem 1ByX ypaBHEHH
o ’ bubmuorexa [JOK
30 OJIHO U3 KOTOPBIX JIUHEIHOE, a pyroe 10 Henmens
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEeHU
Pemenue cucrem 1ByX ypaBHEHMI
o ’ bubmuorexa [JOK
31 OJIHO U3 KOTOPBIX JIMHEWHOE, a Apyroe 11 Henens
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemenue cucrem 1ByX ypaBHEHUI],
32 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe 11 Henens
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHENHOE, a Apyroe 11 Henens
— BTOpPOH CTEIEHU
34 ['paduaeckas maTEepIpeTaLIHS 12 venens




CUCTEMbI ypaBHEHUH C IByMs
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35 12 venens
anreOpanvdecKuM criocodbom
Pemenne TeKCTOBBIX 3a1a4
36 12 Henens
anredpandecKkuM crnocodbom
KoHTposbHas pabora 1o teme
37 " o 13 nenens
Cucrembl ypaBHEHUH
YucnoBble HEPABEHCTBA U UX
38 . 13 "enens
CBOICTBa
YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
39 . 13 Henens
CBOHMCTBA https://m.edsoo.ru/7f43ad5a
JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
40 . 14 nenens
IIEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
JInneliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
41 N 14 venens
IIEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
42 . 14 nenens
[IEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
CucTembl TUHENHBIX HEPABEHCTB C
43 . . 15 wenens
OJIHOM MEPEMEHHOM U UX PEIICHHE
CucTembl TMHEHHBIX HEPABEHCTB C
44 . . 15 wenens
OJIHOM MIEPEMEHHOM U UX PEIICHHE
CucTembl TMHENHBIX HEPABEHCTB C
45 . . 15 nenens
OJTHOY TIEPEMEHHOM M MX PEIICHHE
46 KBanpaTHble HEpaBEeHCTBA U UX 16 bubmuoreka [IOK
HeIes
peleHue https://m.edsoo.ru/7f43b098
KBagpaTHble HEPABEHCTBA U UX bubnnorexa [JOK
47 16 nemenst

pelieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HEPaBCHCTBA U UX

bu6mmoreka [IOK

48 16 Hepmens
pelienue https://m.edsoo.ru/7f43b5a2
KBaaparHbie HEpaBEHCTBA U UX
49 17 venens
penieHue
KBaznpaTHble HEpaBeHCTBA U UX
50 17 Henens
pelieHne
['paduueckas unTEpIpETALIMS
pad PHP bubmuorexa [JOK
51 HEPaBEHCTB U CUCTEM HEPABEHCTB C 17 nenens
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['padmyeckas uHTEpIIpETALIUS
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C 18 Henmens
JBYMsI [IEPEMEHHBIMU
KonTtponpsHast pabora o Teme
53 | | 18 Henens
Hepasencra
Ksanpatuunas ¢pynkuus, e€ rpaduk u bub6nuoreka [IOK
54 o 18 nenens
CBOKCTBA https://m.edsoo.ru/7f4396c6
KBanpatuunas QyHkius, e€ rpaduk u bubnuoreka [IOK
55 g 19 Henens
CBOHCTBa https://m.edsoo.ru/7f439842
KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
56 i 19 venens
CBOHCTBA https://m.edsoo.ru/7f4399b4
[Tapabomna, KOOpAUHATHI BEPITHHBI bubnmoreka [JOK
57 19 Henens
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
[Tapabona, KOOpAUHATHI BEPIIUHEI bubnnoreka [JOK
58 20 Henens
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43a03a
[TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
59 20 uenens
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
[Tapabomna, KOOpAUHATHI BEPITHHBI bubnmorexa [JOK
60 20 Henens

napaboJIbl, OCh CHMMETPHUH TTapadoIIbI

https://m.edsoo.ru/7f43a31e




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

61 21 nenens
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
& [Tapabosna, KOOpAUHATHI BEPILUHBI 21 nenens
napaboIIbl, 0Cb CHMMETPHH 11apadoJIbl
r n:y=kx,y=kx +
63 paguu ymicuuii: y = kx, y 21 Henens
b, y=k/x, y=x3, y=vx, y=[X|
r n:y=kx,y=kx +
64 pacpucit pymicuui: y = kx, y 22 menens
b, y=k/x, y=x3, y=vx, y=[X|
r n:y=kx,y=kx +
65 pacpuicit pymicuui: y = kx, y 22 "enens
b, y=k/x, y=x3, y=vx, y=[X|
I i y=k =kx +
66 pacpmcut pymiumit: y =kx, y 22 "enens
b, y=k/x, y=x3, y=vx, y=[X|
r n:y=kx,y=kx +
67 pacpucut pymicuui: y = kx, y 23 nenens
b, y=k/x, y=x3, y=vX, y=[X|
I n:y=kx,y=kx +
68 paduku GyHKIUN: y = kX, y 23 nenens
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTposnbnas pabora no teme 23 Hexens bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
[TonsTHE YHCIOBOM bu6mmoreka [JOK
70 24 uenens
MOCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue MociIe0BaTEIbHOCTH
71 eKyppeHTHOHI (opMyIoi 1 24 uepenst brbmorexa HOK
PEKYPP . PMY A https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uieHa
7 ApudmeTrnueckasi U reoMeTpUyecKas 24 Hexens bubnnorexka [JOK
porpeccuu https://m.edsoo.ru/7f43ed7e
A
7 pudmeTnyeckas U reoMeTpuiecKas 25 Heners bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43f3b4
74 @®opMybl N-Io YieHa 25 Hepens bubnuoreka [IOK




75

apupMETUUECKON U TEOMETPUUECKON
MIPOTPECCHil, CYMMBI TIEPBBIX N WICHOB

@DopMyIbl N-TO YJeHa

apupMETUYECKON U TEOMETPUUIECKON
MIPOrPECCUil, CYMMBI IIEPBBIX N YICHOB

25 Henensa

https://m.edsoo.ru/7f43f58a

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

DopMyIIbl N-TO YICHA
apuQMETHYECKON U TEOMETPHUECKOM
IIPOrpeCcCcHil, CYMMbI IIEPBBIX N YWICHOB

26 Henens

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

78

79

80

81

@opMyIbl N-TO YWICHA
apuQMETHIECKON U TEOMETPHUSCKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N WICHOB

@opMyIbl N-TO YieHa
apuQMETHIECKON U TEOMETPHUSCKOMN
MPOTPECCHI, CyMMBI IIEPBBIX N YJICHOB

H300paxeHne 4IeHoB
apu(METHUECKOW U TeOMETPUIECKOM
NpOTpeccuil TOUKaMu Ha
KOOPAWHATHOM IIOCKOCTH

H300paxeHne 4ieHoB
apu(METHUECKON U TeOMETPUIECKOM
NpOrpeccuii TOUKaMu Ha
KOOPJWHATHOM MJIOCKOCTH

JIMHEWNHEBIN 1 SKCIOHEHITHATbHBIN
pocT

26 Henens

26 Henens

27 uenens

27 uenens

27 wenens

bubmuorexa [JOK
https://m.edsoo.ru/7f43{72e

bubmuorexa [JOK
https://m.edsoo.ru/7f43f8a0

82

Ci10XHBI€ TPOLICHTHI

28 "wenens

bu6mmorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnoXHEIS IMPONLCHTHI

28 wenemns

bu6mmorexa [IOK
https://m.edsoo.ru/7f4401a6




84

85

86

KonTponbhas pabota no teme

"YuCII0BBIE TOCIEA0BATEIHHOCTH'

[ToBTOpEHME, 0000IICHUE 1
cHCTeMaTH3alus 3HaHuH. 3annch,
CpaBHEHHUE, ACHCTBUSA C
IeMCTBUTEIHHBIMH YUCIAMH,
YUCJIO0Bas npsimast

IToBTOpEHME, 0000IIICHUE 1

CUCTCMAaTHU3alusia 3HAHHUM. HpOHeHTH,

OTHOIICHUA, IIPOIIOPpIHUH

28 Henens

29 "Henens

29 uenens

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

87

[ToBTOpenue, 0600IICHNE 1
cHUcTeMaTU3alurs 3HaHH.
OxpyrieHue, IpUOINKEHUE, OIICHKA

29 uenens

88

[ToBTOpenue, 0600IICHNE 1
cucTeMaru3anusa 3Hannii. Pemenne
TEKCTOBBIX 3aJ1a4 apuPMETHIECKUM
crocooom

30 nenens

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3HaHui. Pemenne
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM
crocooom

30 uenens

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

91

[ToBTOpeHnue, 06001IEeHNE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J71a9 apHUPMETHUCCKAM
Crocooom

[ToBTOpeHnue, 06001IEeHNE U
cUCTeMaTH3aIlus 3HaHUH.
[IpeoOpazoBanue anredbpanyecKux
BBIPKEHUH, JOMyCTUMBIE 3HAYCHHS

30 Henensa

31 Henensa

bubmuorexa [JOK
https://m.edsoo.ru/7f443fea

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca




IToBTOpEHME, 0000IICHUE U
cucTeMaTu3alus 3HaHuH.

bu6mmoreka [IOK

92 31 venenst
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHHH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE 1
CHCTEMaTH3alMsl 3HaHUH. bubmuorexa [JOK
93 31 venenst
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPAXXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE 1
CHCTEeMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
94 32 uenens
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpEHHE, 0000IIICHUE 1
cucTeMarusanus 3HaHui. OyHKIMH: bubnnorexa [HOK
95 . 32 genens
IIOCTPOEHUE, CBOUCTBA U3YUEHHBIX https://m.edsoo.ru/7f444¢56
byHKIMI
[ToBTOpenue, o6o0IIeHNE 1
cucreMarusanus 3HaHui. OyHKIUK: bubnnoreka [JOK
96 . 32 uenmens
IIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpenue, o6obIIeHNE 1
cucreMarusanus 3HaHui. OyHKIUK: bubnnorexka [JOK
97 . 33 "emend
IIOCTPOECHUE, CBOUCTBA U3YUECHHBIX https://m.edsoo.ru/7f44516a
byHKIII
[ToBTOpenme, 0600IIEHNE 1
cucremaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
98 N 33 nenens
IIOCTPOEHUE, CBOUCTBA U3YUECHHBIX https://m.edsoo.ru/7f4452e6
byHKIII
99 [ToBTOpeHme, 0600IIEHNE 1 33 Hegens bu6mmoreka [IOK




CHCTEMAaTH3allMs 3HAHUH.
I'paduueckoe penienre ypaBHeHUH 1
UX CHCTEM

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTHU3aLMs 3HAHUIA.

https://m.edsoo.ru/7f445516

100 . 1 34 genens
['padmyeckoe penieHue ypaBHEHHH U
UX CUCTEM
101 HroroBast kKoHTpoIbHAs paboTa 1 34 nenens
102 O606I£IGHI/I€ Y CHCTEMAaTH3aIUS | 34 nenens
3HAHHUN
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 Uucna v BBIYUCICHUS
. BoeinmonHsaTe, coueras  YCTHbIE M IIMCbMEHHBIE  INPUEMBI,
' apudmeTnuecKkue eUCTBUS C PAIMOHATBHBIME YUCIIAMU
Haxomuth ~ 3HaueHHMs]  YUCJIOBBIX  BBIPAXKEHUH,  MPUMEHSTH
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BBIUMCICHHS 3HAUEHUH APOOHBIX
BBIPKEHUH, COIePKAMUX OOBIKHOBEHHBIC U JCCSITHUHBIC POOH
[lepexomuth OT oAHOM (QoOpMBI 3amucu 4YUCEeNl K  Apyrou
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITHUHYIO IPOOB)
1.4 CpaBHMBATh U yNOPSAA0YMUBATH PALIMOHATIBHBIE YKCTIA
1.5 Okpyriarh uncna
BrInoHATE NPUKHUIKY W OLIEHKY pe3yJbTaTa BBIYUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JEUCTBUS €O
CTENEHSIMU C HAaTypaJbHBIMHU TTOKA3aTeIISIMU
L7 [IpuMeHATh NpU3HAKKA JEIUMOCTH, PAa3JIOKEHHE Ha MHOXHUTEIN
' HaTypaJIbHbIX YHUCEI
Pemlath  mpakTUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHbIE C
OTHOIIIEHUEM BEITUYMH, MPOTOPITHOHAITBHOCTHIO BEJINYMH,
1.8 MPOLIEHTaMH, MHTEPIPETUPOBATh pPe3yJabTaThl pELIEHUs 3aJad C
y4ETOM OTpaHWYCHHUH, CBS3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
)1 Hcnons3oBarh anreOpanyeckyl0o TEPMHUHOJIOTHIO W CHMBOJIHKY,

NPUMCHAITH e€ B nmponecce OCBOCHUA yqe6Hor0 MaTepuaia




22

23

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJaHHBIX
3HAQUYEHMSIX MTEPEMEHHBIX
BeimonHATe TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKEHHUS B MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BbINOMHATE yMHOXKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWIEH, NPUMEHATh (OpMyJbl KBajapara CyMMbl M KBajpara

Pa3HOCTH

2.5

OcCyIecTBIATh pa3a0KEHNEe MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYNITUPOBKU CIaracMbIX,

MpUMeHEeHUs (POPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I5{ MHOT'OWICHOB JJIA pCIICHUS PA3JIUMYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU I1OKA3aTEISIMHU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSI
IIpaBWIa Mepexoaa OT UCXOJHOTO YpaBHEHMS K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, ABIAETCSA JIU YACIO KOPHEM YPABHEHUS

[IpumensTe rpaduueckue METOAbl MPH PEIICHHH JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

3.4

[TonGupath npuMepsl Hap YUCeN, SIBISIOMUXCS PElIEHUEM JIMHEHHOTro
YpaBHEHHUSI C BYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM MIIOCKOCTH IrpaduK JMHEHHOTO YpaBHEHHUS C
JIBYMsI NEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPHUBOJIUTH MPUMEPHI

pELIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucremel ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIE€ TpaPUIECKU

CocTaBnATh W pemaTh JUHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEHWHBIX
yYpaBHEHUH IO YCJIOBHIO 33Ja4l, HHTEPIPETUPOBATh B COOTBETCTBHUH C
KOHTEKCTOM 3aJ[a4H IMOJTYyYEHHBIN pe3yabTaT

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBaTh

YHCIOBBIC TPOMEKYTKH HaA aﬂre6panqec1<0M SA3BIKE




OrMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpAMHATaM
43 Crpourts rpaduku nuHeHbIX QyHKIMNA. CTpouTh Tpaduk QYHKIUU Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[lonumars rpaduueckuii crmoco0 TMpeAcTaBICHUS U aHalu3a
4.6 nH(pOpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHDOpPMAIHMIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayaJibHble  MPEICTABICHUS O  MHOXECTBE
. JEUCTBUTENBHBIX YHCEI /I CPaBHEHUS, OKPYIJICHUS] U BBIUMCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU HAa KOOPIHMHATHOMN
psAIMOM
[IpuMenaTp moHSATHE  apU(PMETUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
. KaJIBKYJIATOP, BBITOIHATH TPEOOpa30BaHUs BBIPAXKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonb3oBare 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0ei u creneHel uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKa3aTesIeM, BBIIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COAEPNKAIIMX CTENEHH C IETBIM
MOKa3aTenemM
- BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX

BBIDA)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOTOWIEHAMH |




anre0pandecKuMu JIpo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIN

24

3.1

3.2

33

[IpumensTh MpeoOpa3oBaHUs BBIPAXKEHUM IS PEIICHUs Pa3IHYHbIX

3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIE, KBagpaTHbIE YPAaBHEHWs U  PaLMOHAJIbHBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI IBYX YPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

[IpoBoauTh mpoOCTEWIINE MCCIEIOBAHUS YPAaBHEHUHM U CUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyuecKux
Mpe/IcTaBlIeHU (yCTaHAaBIUBATh, UMEET JIU ypaBHEHUE WM CHUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPETUPOBATH B COOTBECTCTBHUU C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘leHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
pelaTh JUMHEMHbIE HEPABEHCTBA C OJIHOW MEPEMEHHON U X CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEeHTa, OMpPEeNeNsiTh CBOMCTBA (DYHKIIUH

o eé rpaduky

4.2

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUJA:
y=k/x

kix
, Yy =x% y = X% y = [X|, OnMCBIBaTh CBOICTBA YMCIOBON (HYHKIIUU TIO €€

rpaduxy




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPAAOYMBATH palMOHAJIBHBIC W HPpalUOHAJIBHBIC

qucia

BremonssaTh apI/I(bMCTI/I‘ICCKI/Ie ,HGfICTBHH C pallOHAJIbHBIMH YHCJIaMU,
couc€Tasd YCTHBIC MU INMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATE BBIYUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTeHLHBIe YuCia, BbIIIOJHATD NPUKUIKY pE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemlate  nuHENHBIE W KBaApaTHBIE YPaBHEHWs, YpaBHEHUS,

CBOAAINIMUECCA K HUM, HpOCTGﬁH.IPIC ,Z[pO6HO-paI_II/IOHaJ'ILHLIC YpaBHCHUA

22

Pemate cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMHU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcToBBIE 3a/aun alreOpanuecKUM CIIOCOOOM C TMOMOIIBIO
COCTaBJICHHS] YpaBHEHHS] WMIM CHCTEMbI JIBYX YpaBHEHHH C ABYMSA

NEPpECMECHHBIMU

IIpoBoguTh mpoOCTEMIIME HCCIENOBAaHUS YpPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
MpeCTaBIeHUN (HanmpuMep, YCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU

CUCTEMa ypaBHEHUH PEIICHHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApPATHbIE  HEPABEHCTBA,
n300pakaTh peIlIeHWe HEPaBEHCTB HA YMCIIOBOW MPSIMOM, 3alMCHIBATh

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCEPABCHCTB,

BKJIFOYAIOIIME KBAJPATHOE HEPABEHCTBO, H300paXkaTh pEILICHUE




CUCTCMbI HCPABCHCTB Ha YHCIO0BOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnonbs30BaTh HEpABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacIoJIOKEHUE Ha KOOPAMHATHOM MIOCKOCTH rpapuKoB
byakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHU OT

3Ha4eHUH K03()(PUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[Toka3piBaTh CXEMATUYECKH pPACIOIOKEHHE Ha  KOOPAMHATHOU
TUTOCKOCTH TpaduKoB (GyHKIWH Bupa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIMH

33

Ctpouth u H300paXkaTh CXEMaTHYECKH TpaduKu KBaJPATHIHBIX
(GyHKIWH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

34

Pacnio3naBate KBagpaTuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
MpUMEpbl KBAaAPAaTUYHBIX (YHKIMH H3 peanbHOM >KU3HM, (PU3MKH,

IreoMCTpUun

Apudmerndeckast 1 reOMeTpUIECcKas IPOrpeccuu

4.1

Pacnio3znaBath apuMeTndyecKyro U reOMeTpUUECKYI0 IPOrPECcCUy MpU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYN n-TO YJEHA
apuMeTHyecKol U reoMeTpUYecKOil Mporpeccuil, CyMMbI MEPBBIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEILHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHU3HHU (C HUCITIOJB30BaHHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
1.1 npoberi k apyroi. IloHsTHE panMOHAIBPHOTO YHMCIIA, 3alKHCh, CPAaBHEHHE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1a4 us
' peabHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, MpeodpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHTHl, 3amUCh MPOLEHTOB B BHJE IpoOU U JpoOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 33/1a4 U3 PEAJIbHOU MTPaKTUKU
s [IpumeHeHne NPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHbIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle TpsMas M oOpaTHas
' MIPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 IlepemeHHBIE, YUHCITIOBOE 3HAYEHUE BBIPAKECHUS C NIEpEeMEHHON. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIBL.
' Beruucnenus no gpopmynam
53 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPOKEHHH, TOXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
5 s OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIUMTaHUE,
' YMHOXEHHE MHOTOWJIEHOB
Y @opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOXKUTEIIH
3 VYpaBHEeHUA




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMs YpaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JIuHeitHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YpaBHEHUS, PEIICHHE JIMHEUHBIX YPaBHEHUN
33 CocraBiieHHE ypaBHEHUH IO YCIOBUIO 33Jayd. PenieHue TeKCTOBBIX 3a7ad ¢
. IIOMOILBIO YPABHEHU I
34 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMsl IN€peMEHHbIMHU. Pemienue
3.5 CHUCTEM YpaBHEHHUHU CIIOCOOOM IMOJCTAaHOBKH. [IprMephl pemeHus] TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKnu
4.1 Koopaunara Touku Ha npsiMoit
42 UYucioBble NpOMEXYTKU. PaccTosiHue MexXay AByMsl TOUKAMH KOOPAUHATHOU
' IPSAMOM
43 [IpssMmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U OpaAMHATA
' TOYKHU Ha KOOPJIAMHATHOM MJIOCKOCTH
a4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux Gynkiun. CoiicTBa pyHKIMH
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|
47 ['paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BIYUCTICHUS
L1 KBanpatnsiit kopenb u3 uyucna. IloHstue 00 wuppanMOHAIBHOM YHCIIE.
' JlecaTUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXEHHUIN U BBHIYHUCICHUSIM. JeHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ nenslM MokasareneM U e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia




2 Anrebpanyeckue BoIpaKEHUS
2.1 KBanpatnslit TpéxuiieH, pa3ioKeHUe KBaJPaTHOTO TPEXUICHA HA MHOKUTENN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoit 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanmionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOAAIIMXCA K TMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'padmueckas uHTEpnpeTanusi ypaBHEHHUI C ABYMS NEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEWHBIX YpPaBHEHUH C IBYMS IEPEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpAaBEHCTBA C OHON NIEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKINUH
il Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysaxuu. CriocoOsl 3ajaHus PYHKIMHA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXKaroUX pealbHble IPOLECCH
a4 OYHKIMM, OINHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIO MpPONOPLHMOHAIbHbBIE
' 3aBHCUMOCTH, UX I'pauKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna u BBIYUCIEHUS
1 PanonanbHble ynciia, UppalUOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YHCIIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JICHCTBUTEIIBHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHUE AEHCTBUTENBHBIX
quCell
1.3 ApudmeTndeckne IeHCTBUS ¢ IEHCTBUTEILHBIMEI YUCIIAMU
W3mepenus, npubinxenus, oeHKd. PazMepbl 00BEKTOB OKPY)KAIOLIET0 MHpa,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyriaenue yucen. [Ipukuaka u orneHka
pE3yJIbTaTOB BBIYMCICHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHHM, CBOASIILIUXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHW TpPETbed H
' 4eTBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHMM C IBYMs IEPEMEHHBIMU
59 Pemenne cucreMm IByX ypaBHEHMil, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOU CTEIIEHU
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH ¢ IByMsI IEpeMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJTHON ITEPEMEHHOMN
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM
2.15 KBaaparHble HEpaBEeHCTBA
516 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs

MNEPpCMCHHBIMU




3 DyHKIUU

31 KBagpatnunas ¢yHkuus, e€ rpadpuk u coiictBa. IlapaGoma, koopauHAaThI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku Qynkuuit y=kx, y=kx+b n ux cBoiicTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 uX CBOWCTBa

34 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

i1 Onpeznenenue u crocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyIioi U popmMyIoii n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeETHUECKOM
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. QPopMmynbl n-ro  4YjeHa T'eOMETPUYECKOi
' IPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

44 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTHU. JIMHEHHBIH 1 3KCIIOHEHIMAIbHBINA pOCT

4.5 Crno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBleHHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClioO3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IIPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsITUYHasl Opo0b, CTaHIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMeTHYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU

YMeHue onepupoBarh IMOHATUSMM: CTENEHb C LEJNbIM I[OKa3aTeNeM,
apudMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOUIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJbIlle €IWHMIIBI, YMEHHE BBIMIOJHATH pacd€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHHI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHA Ha MHOXKHUTENIH, B
TOM 4HCIIE C HCHOIb30BaHHEM (QOpPMYyT pa3HOCTH KBaApaTOB U

KBaJapaTta CyMMBbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJAPATHHIC YpaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OAHOM NEpPeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTH Uil M300pakKeHUs peUIeHUn

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHIATUAME: GYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUpPOBAThH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPOMOPIIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYyHKIUH, UCITOJIL30BATh TPA(GUKHU IS ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKIy BETMINHAMU

YMenmne ONCprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATENbHOCTEH, (HOPMYINBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 IPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemath 3a7aud pa3HbIX THUIOB (B TOM 4YMCII€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBI IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIlIeHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (Urypa, TOUYKa, OTPE3OK, Mpsimasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJBHMK, KBaJapar, Tpamnenus;
OKPY>KHOCTh, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaiebHOCTh U MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromeM MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KalOIIEM
MHUpPE; YMEHHE NpPUMEHATh (OpMyaBl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO MapajuleJieNUIe1a; YMEHUE NPUMEHSITh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, moIaaein

12

YMmenue u3zo0pakaTh IUIOCKME (UIypsl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OIIMCAHUTO

13

14

YMeHue  onepupoBarb  IMOHATHSAMU:  NPSAMOYTOJbHAas  CHCTEMa
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YNCIIO, CKAIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI I MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJad4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSIMH: CTOJOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBl, cpeaHee  apuMETHYEeCKoe, MeIuaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATD, HHTCPIPECTUPOBATH u HpeO6p8.30BLIBaTB




15

16

nH(popMalMIo, MPEACTABIEHHYIO B TaliWIlax M Ha JAUarpaMMax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIGHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIYYalHBIA OMNBIT (CIydalHbIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peliaTh
3aladyd METOJIOM OPTraHHW30BAHHOTO Mepedopa W C HUCIHOJIb30BAaHUEM
MpaBujia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMOHSTHEM HE3aBUCUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ Uil pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH NPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIIMECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAyKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MeTHdeckue ONepaluud ¢  PalUOHAIbHBIMU
' YyHuClIaMu

14 JeiictBuTtenpHble uKciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
' quCIaMU

s [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nenbiM nokasareneM. CTENEeHb C palMOHAIbHBIM I10KA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouseHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apu(pMeTUUECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

i1 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. yYpaBHEHUU

1s Lenbie u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIEI0BATEIbHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amanus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHHUMYMBI (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE
6 Koopaunatel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BeIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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