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MHNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HAYKOW SIBJICHUHN U MPOIECCOB
B NIPUpPOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreunMBaeT pa3BUTHE YMEHMsI HaOJIO/aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUJICHUS] OOYYarolMIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeamnoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIHOW  JICATEIBHOCTH OOYYaroMIMXCs, TOITOMY CaMOCTOSITEIbHOE
pelieHue 3a7a4 SABISETCS peanu3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucnaa ¥ BeIUKCICHUS», « ANTeOpandyecKue BhIPAKCHUSY, «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX COJepKaTEIbHO-METOTUIECKIX
JVMHUHA pa3BUBACTCs Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JPYTUMU ero JuHusMd. B Xxoje wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKH PACCYXKJaTh, MCIIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMmy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTtuueckoro s3bika. CoaepxkaTenbHOW U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTro Kypca «AnreOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne muHMA «YHWcna ¥ BBIYHCICHUS» CIYXKHUT OCHOBOW st
JaIbHENUIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke PUOOPETCHHUIO MPAKTHYECCKUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMU M UPPALUOHAIBHBIMM YHCIAMHU, (OPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHUIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYUYaIOIIMXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJIS TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeTIEH, OIMHUCAHUS MPOIECCOB U
SBJIEHUN peanbHOro Mwupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(DOPMATUKHA, W OBJIAJIEHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUeCKON JTUHUN HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUMSIX KaK Ba)KHEHIIEH MaTeMaTHU4ecKOW MOJENu
JUTSl ONTMCAHUS M UCCIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIpAXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKLIMM.

Ha uzyuenue yueOHoro kypca « Anredpa» orsoautcs 306 4acos:

B 7 xiacce — 102 yaca (3 gaca B Hezento),

B 8 kiacce — 102 yaca (3 4aca B Hezento),

B 9 kiacce — 102 gaca (3 yaca B HefieINi0).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
yOOpSAJOYUBAHUE  pAlMOHANBHBIX  4uced. ApudmMerndeckue JEHUCTBUS €
palMOHAIBHBIMUA YMCIIaMH. Pelenue 3axad U3 peaJlbHOW NPAaKTUKW HA 4acTH, Ha
JTpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHue, IpeoOpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpEIeIeHUs], 3aUCh 0oNbIIMX yucen. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU U JpoOU B BHJIE MPOLIEHTOB. Tpu OCHOBHBIE 3a/1aud Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPpAKEHUA

IIepemeHHbIE, UUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaApar
CyMMbl M KBaApaT pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pEIIEHUE JIMHEWHbIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C ABYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHECHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CIIOCOOOM TMOACTaHOBKHU. IIpuMepbl pelnieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMM.

DyHKIUU



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

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AbGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gyukuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe peleHne NTUHEHHBIX YPAaBHEHHH W CHUCTEM JHHEWHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HMppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [[eiCTBUTEIIbHBIC YUCIIA.

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

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBagpaTHblii  TpE€XwieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOWCTBO ajreOpanveckod Apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKux ApoOei.
PanmonanbpHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUU C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMM.

Perenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUH

[lonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAUYCHHI
¢ynkiun. CrnocoObl 3a1a0us QyHKIUHN.

I'paduk Pynkuun. Yrenue cpoiictB (yHkuumu no e€ rpaduky. Ilpumeps
rpaukoB QyHKINIA, OTPaKAIOIINX PEANbHBIE MPOIIECCHI.



OyHKIMY, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIMOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. OyHKIHN y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pelIEeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSMOM.

CpaBHEHHE JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEILHBIMU YUCIIAMU.

Pasmeppl 0OOBEKTOB OKpYXKAIOLUIETO MHpa, JJIUTENBHOCTh MPOIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnnKEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0)KEHNEM HA MHOKHUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajiady
aNredpandeckKuM METOJIOM.

VYpaBHeHue ¢ AByMS NEpEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. PemieHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagpartuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHATHI
BEPILKHBI Tapaboibl, OCb CAMMETPUHU TapadOJIbL.

I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIOBBIE  MOCIEA0BATENbHOCTH M
Nporpeccun

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOH (popMyoit u hopmysol n-ro dieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opMmyinbsl n-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKONH W TEOMETPHUYECKOW MpOorpeccuid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEACTaBICHHEM O MAaT€MaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccruoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKOW KYJIbTYpOH KakK CpPeACTBOM
IIO3HAHMWS MHpPA, OBJIAJECHHUEM IPOCTEUINMMM HAaBBIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (310pOBOE  IUTAaHMUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MATEeMAaTUYECKUX 3HAHMUW Ui pelleHus 3anad
B 00JacTh COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoLEel Cpenbl, OCO3HAHHEM
I00aIBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PELICHNUS;

8) aganTanusi K M3MEHAOIMUMCS YCJIOBHSAM COLMAIBHOM M NPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA ¥ KOMIIETEHIIMH U3 OIIbITA APYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh J€QUUUTHI COOCTBEHHBIX 3HAHUWA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYI0  CHUTYyallMli0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOLICHUM MEXITy MOHATUAMHU, (HOPMYIHPOBATH
ONPEAECICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHPOBATH U  MNPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHeE,
YCJIOBHBIE;



BBISIBJSITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEpPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHMS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
VMHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUU;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOiI;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUH;

IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M M30BITOYHOCTh WH(OpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpaTh GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(MOpPMAIMU TIO KPHUTEPHUSIM, TMPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHUSA:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
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, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (hopmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM  H
UHAMBUIYAJIbHON paboThl MpU PEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3aj1ay;

NPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTb BUIbI padoOT, JAOTrOBapUBAThHCA,
00CyXIaTh IPOIIECC U Pe3yIbTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpPyNIoBbIX (opmax paboTsl (0OCyXneHus, 0oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOIO YacTb
paboTHl U KOOPAUHUPOBATH CBOM JECHCTBUS C APYTUMU WICHAMHU KOMaH]Ibl,
OLIEHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PEIICHUs 33Ja4u (MU €ro
4acTh), BBIOMpATh CIOCOO pPEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTUPOBATH
BapUAHTHI pEUICHUN C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —Mpolrecca |
pe3yabpTara peueHusl MaTeEMaTUUECKOM 3a/1auu;

NpEeABUJICTh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MPHU pPEIICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEILHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATH MPUYUHBI JOCTIKECHUS WM HEJOCTIKCHUS T1EJIH,
HAXOJUTh OMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce oOyYaroUIMiiCs MOJYYHUT CIIEIYIOUIUE
MpPEeIMETHbBIC PE3YJIbTATHI:

Yucjia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUCCKHEC
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUN, MPUMEHSTH pPa3HOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUS! 3HAYEHUH JIPOOHBIX BBIPAKEHUH, COAEpPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAIIBHBIC YHCIA.

OKpyIJIsTh Yucia.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HAYCHUM
YHUCJIOBBIX BbIpaKCHUI. BBIMOIHATH JAEUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK  JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, WHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AsredpanvyecKue BbIPpAKEeHUA

Hcnonb3oBaTh anreOpandecKkyl0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUs yUeOHOro MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MepEMEHHBIX.

Beimonuate  mpeoOpa3oBaHus — IIEJIOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEACHUEM TIOJIOOHBIX CJIAra€MBbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, YyMHOKEHHE OJTHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOTOYJICH, IPUMEHSTH (DOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCylIeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOINEro MHOXXHTENS, TPYNIUPOBKU ClIaraeMbIX,
npuMeHeHusT OPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHbBIX 3a7ad
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEPaABeHCTBA

Pemwlats yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIIBHOMY eMy. IIpoBepsATs, sBisIeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPU PEIICHUH JIMHEWHBIX YPAaBHEHUHN U UX
CUCTEM.

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

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

Pemiath cuctemsl ABYX JIMHEHHBIX YpPaBHEHUN C IBYMSI IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBnsaTe W pemaTrh JHMHEMHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTaT.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 33a/JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

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

OnuceiBaTh C TMOMOIIBIO (GYHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MPEeACTaBICHHUS U aHaiM3a WH)OpMaIuwu,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJdbHbBIE MPEICTABICHUS O MHOECTBE JIEUCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYMCIEHUH, U300paxaTh 1EHCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWThH
KBaJIpAaTHBIE KOPHH, WCIIONB3Yysl MPU HEOOXOAMMOCTH KaJbKYJISTOP, BBITIOJHSTH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.



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

AsiredOpanyecKue BbIPaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C L[EJIbIM IOKA3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINOMHATH TOXAECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM 1JIs1 pEHICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anreOpanveckoit
MOJEIM C TIOMONIBIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJyYEHHBIN pe3yybTar.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
peliaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh ¥ UCTOJB30BaTh (PYHKIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMPEACISITh 3HAYCHHE (DYHKIIMHM IO 3HAYCHHIO
apryMeHTa, ONpeIeNiaTh CBOMCTBa (PyHKITNH 10 €€ rpaduKy.

Crpoutb rpaduku 3JeMeHTapHbIX QYHKUIUN BUJIA:

y = k/ix, y = x2, y = x3,y = x|, y = VX, onucsiBath cBOiiCTBA UHCIOBOI
byHkmu 1o e€ rpaduky.

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHNE
MPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BbInonHATh  apupMeTHYeCKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTrass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITH BBIYMCICHUS C
UppalMoHaIbHBIMU YUCIAMU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKUAKY pPE3yJbTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPABHEHHWS, YPABHEHUS, CBOISIIHAECS 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.

Pemate TekcTOBBIE 3amauM  aireOpauvyeckKuM CHocOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHMUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHNn (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YpPaBHEHUU DPELICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MNPSIMOMW, 3alMCHIBATH PEHICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJiokKeHNe Ha KOOPJAWHATHOM MIIOCKOCTH TpadUKOB (PYyHKIUN BUOA: y = kx, y
—kx+b y=kix, y=ax2 +bx+c¢, y=x3, y=1x, y= |x|, B 3aBUCHMOCTH OT
3HaYE€HUU KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HM300paXaThb CXeMaTHYECKU TpaUKU KBAJAPATUUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCUU

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 TMPOTPEcCUd MpHU
Pa3HBIX CIOCO0aX 3a/1aHMUs.

BbINONHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpPMYyNT N-ro 4jieHa
apu(pMeTHYECKON U rFeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl [OCIEIOBATEIbHOCTY TOYKAMHM Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO YyacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIUKCIICHUS. PalinoHalibHbIE 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA / https:/m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne 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 Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpatHeie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHune u 06061IeHNE 6 2
BTOpeHHe i HHeHH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
quciia 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/7f419d08
bubnunoreka LIOK
16 1
> Pyukin https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
1 1
6 YucroBble OCIE0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoxa Bceero Kontpoabueie  IpaxTuieckue f:syqe}mﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsTHE panOHaNBHOIO YKCIIA 1
) Apudmernueckue TeUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaIbHBIMU YHCIIAMU
5 Apudmernueckue TeUCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsi04MBaHue |
paIMOHATBLHBIX YHCE
2 CpaBHeHue, ynopsaounBaHue |
paIMOHATFHBIX YHCEI
9 CpaBHeHue, ynopsa0odnBaHUE 1
paIMOHATBHBIX YHCE
10 Crenenp ¢ HATYpATbHBIM 1 bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJlbHbIM | bubnmoreka [JOK

IIOKa3aTcjIeM

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




12 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
rokKasarejieM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HATYpAJIbHBIM bubmmoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypaIbHBIM
MoKa3aTejiemM
15 Pemennie ocHOBHBIX 3a/1a4 HA JpooH,
MIPOLICHTHI U3 pPeaTbHOM MPAKTUKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 pPealbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 pPeaTbHOU MPAKTHKU
18 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTBI U3 pPeaIbHOM MPAKTUKU
19 [Ipu3Haku AeIUMOCTH, Pa3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
20 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIHUOHATEHOCTH
” Peanbubie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPOMOPIHUOHATEHOCTH
” Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme

"PaninoHanbpHbIE ynciia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaXKEHUS
K P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
79 [Tepemennsbie. JlonycTrmbie 3HAYCHUS
MepEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
. bu6mmoreka [IOK
30 BBIPQXKEHUI, pACKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEIEHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQKEHUI, pACKPBITUE CKOOOK U
https://m.edsoo.ru/7f41£fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBECHHBIX
32 BBIPQXEHUH, PACKPHITHE CKOOOK U
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MIpUBEIEHNE TTOJO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubnnoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIBHBIM bubnnoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYPAIHHBIM bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHoroune
HOTORICHRT https://m.edsoo.ru/7f42276e
38 MHoro4ieHbl bubmorera [JOK

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




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424¢c12
46 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJIEHOB Ha bubmuorexa [JOK
MHOXUTEITU https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4YJICHOB Ha
MHOKHUTEHN
5 KonTponbhas pabota no teme

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUM
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
JInHeHoe ypaBHEHHE C OJJHOU
. . bubmmoreka [JOK
55 MEPEMEHHOM, PEIICHUE TUHEUHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIibIo bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3aga4 ¢ moMoIus0 bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnnorexa [JOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MEpEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUN bubmuoreka [IOK
C IByMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX TUHEHHBIX YpaBHEHHUM

C ABYMs IICPCMCHHBIMU




CucreMa IByX JIMHEHHBIX YPaBHEHHI

05 C IByMs IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHU
7 KontponbHas paboTa o teme bubnnoreka [JOK
"Jlunelinble ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubnmorexa LOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74 HHCII0BEIE POMERYTKH https://m.edsogru/7f41dff2
75 UucoBble TPOMEKYTKH
76 Paccrosinrie Mexnay AByMs TOUKaMH
KOOPJAMHATHOM MPSIMOi1
77 Paccrosinne Mexay 1ByMsl TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOPAUHAT bubnnoreka [JOK
Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmnorexa [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

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

81
dhopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadKoOB peaibHBIX bubnunoreka [HOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
24 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEHN
bu6mmoreka [IOK
85 I1
OHATHE (yHKLHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
N . bubmuorexa [JOK
87 CroiicTsa Qymkumii https://m.edsoo.ru/7f41f078
bubmuorexa [JOK
88 Cgoit i
BOHCTBa yHKLHIL https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jlunei
HHCHHAS pyHKLUA https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
e
20 MHeliHas pyHKiA https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TuHEHON bubnnoreka [JOK
GbyHKIIIHI https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIIT
93 I'padux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
95 KonrtponbHas pabora no Teme bubnnorexka [JOK

"Koopaunats! u rpadpuku. Oynkimun”

https://m.edsoo.ru/7f41f50a




/ Beepoccuiickas mpoBepoYHast
pabora

96 HroroBas koHTpoJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 xiiacca, 00001eHne 1 Bubmiorexa IJOK

I[v P ’ = https://m.edsoo.ru/7f429132
3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H
99 METONOB Kypca 7 Kiracca, 00001IeHue 1 Bubmzorexa LIOK
'Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H

100 METOJIOB Kypca 7 kiacca, 00001eHue 1
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

101 METOIOB Kypca 7 Kiracca, 00001eHue 1 Brbmmozexa [IOK

Hv P ’ - https://m.edsoo.ru/7f42a27a
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
102 METOIOB Kypca 7 Kiracca, 00001eHue 1 Bubmaorexa IJOK
HOB VP > OPORI hitps://m.edsoo.ru/7f42a900
3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 102

[TPOTPAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnusie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YUCIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 MppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTHUHBIC TPUOTMIKCHHUS |
HPPAIIMOHATIBHBIX YHCET
5 JleicTBUTEIBbHBIC YKCTIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CaoiicTBa apumeTnyecKux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIINX 1 buommorexa [TOK
P » CORCPAREE https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnmnorexa [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

https://m.edsoo.ru/7f42ded4

14 BBIPAYKEHMI, COJIepIKAIUX buGnnorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[TpeoOpa3oBaHUe YHCITOBBIX
15 BBIPAYKEHH, COJIEpKALLNX buGnnorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 1eJIbIM TTOKa3aTeeM bubmorexa HOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEJIBHOCTD MTPOLIECCOB B
OKpY’KarollleM MHUpE
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LIEJIBIM bubnnorexka [JOK
oKasarejieM https://m.edsoo.ru/7f435648
21 CBOIiCTBA CTETICHH C IIEJIBIM bubnuotexa [JOK
noxkasarejieM https://m.edsoo.ru/7f43599a
” CBoOIiCTBA CTETICHH C IICJIBIM bubnmoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBagpartsslii TpéxuneH




25 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparusle kopHu. CTeneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexusneH"
28 Anrebpaunyeckas 1po0b bubmorexa HOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3Ha4eHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAUEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
N bubmoreka [JOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
N bubmoreka [JOK
34 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CiioxeHune, BBIUUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIYMUTaHUE, YMHOKEHUE bubnuotexa [JOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHUC

https://m.edsoo.ru/7f4318c2
bubmuoreka [JOK

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanue BEIpAKEHUI,
39 cop e >II<)a uX anred I:lnqecxne bubmorexa LHOK
AeprRartt p https://m.edsoo.ru/7f43259¢
napobu
[IpeobpazoBanue BhIpaXKEHUH,
40 coJiepKalluX ajareopanvyecKue bubmorexa HOK
Jlepratl P https://m.edsoo.ru/7f432736
npodu
[IpeobOpazoBaHue BBIpAXKEHUH,
41 COJICpIKAIlIMX alIreOpandecKue bubmorexa [JOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas padota no teme bubnnorexa [HJOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BAIPATHOC YPaBHerHe https://m.edsoo.ru/7f42eela
44 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorexa [JOK
AP P https://m.edsoo.ru/7f42eela
45 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorera [JOK
P M https://m.edsoo.ru/7f42eela
46 ®opMyiia KOpHEN KBagpPaTHOIO bubnnorexka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmysa KopHEl KBaJpaTHOTO bubmuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme gpoGHO- bubmumorexa [IOK
pauroHAIBHBIE YPABHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas padota no teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETBIX YUCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
59 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIax
JIuneliHOE ypaBHEHHE C IBYMS
60 MePEeMEHHBIMH, €ro TpaduK,

MIPUMEPHI pellIeHUs] YpaBHEHUH B
LEJIBIX YHCIIaX




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl pelieHns cucTemMm
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
ypaBHEHUS C IBYMsI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

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

67

I'padnueckas uaTEpHIpeTaLIys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

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

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a7a4 €
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

71

YUucnoBbie HEPABEHCTBA U X
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBo ¢ 01HOM TTepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MEPEeMEHHON U UX pelIeHHe
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM MEPEMEHHON U UX pPElIECHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PElICHUE
N3o0pakenue pemeHus THHEHHOTO
bu6mmoreka [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOi
N3o06paxkeHune perieHus TMHEHHOTo
bu6mmoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM HA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
KonTponbHas paboTa mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [Tonstue KIIMH
by https://m.edsoo.ru/7f433c12
24 OO6nacTh onpenenaeHus] © MHOXKECTBO bubnuorexa [JOK

3HaYeHUH PYHKLIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 Urenue u moctpoeHue rpadukoB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPAXKAMOIIUX PeaThHBIC MPOIIECCHI
D YHKIIUY, OIUCHIBAIOIIUE IPIMYIO U
90 OGYI;TE IIPOIIO n(;lllianLHpre ’ bubmorera [JOK
PATHYIO TP pH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpauKu
91 l'unep6omna
bu6mmoreka [IOK
92 r 0
Hrepooa https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
r =x2
23 paduic Qymicii y = x https://m.edsoo.ru/7f434572
Oynkun y =x%, y=x3,y=Vx,y =
94 |x|}'711{“ :(I)Hrfecxoey emeHZIe ’ bubnuorexa LIOK
> Tpad p 5 htps://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypCOB 7 U 8 KJIacCOB,
95 0000111eHE 3HAHNH / bubmorexa HOK
Hl . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
Urorosas xkoHTposIbHAs paboTa /
96 Bceepoccutickas mpoBepoyHast bubmorera [TOK
P poBep https://m.edsoo.ru/7f434ebd
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHITHI U




METOJIOB KypCcOB 7 U 8 KJIACCOB,
00001IeHre 3HaHU I

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U

98 METOZIOB KypCOB 7 U 8 Ki1accoB 1 bubanorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJ0B KypcOB 7 U 8 KJIaCCOB 1 Bubanorexa LIOK
HOB 1P y ’ https://m.edso00.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOI0B KypPCOB 7 U 8 KJIAaCCOB 1 bubnorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011IeHEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
101 METOI0B KyPCOB 7 U 8 KJIaCCOB 1 bubnnorexa LIOK
g P . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
102 METOIOB KYpCOB 7 M & Ki1accoB 1 Bubmmotexa [IOK
A P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbBIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTECILHBIX YHCEI;
JIEUCTBUTEIBLHEIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM J€HCTBUTEIBHBIX
4YyCel U MHOKECTBOM TOYEK
KOOPJMHATHON IIPSAMOM

CpaBHeHUE IENCTBUTENBHBIX YUCEIL,
apupMeTHUECKUe eHCTBUSA C
JEHCTBUTEIIHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTb HpI/I6J'II/I)KeHI/ISI

Oxpyrienue yucen

Oxpyrienue yncen

10

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukuka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JIuneiinoe ypaBHeHue. Pemenue

bu6mmorex [IOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

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

11 . N
YPaBHEHUH, CBOAAIIMNXCS K JIMHEUHBIM
KBagparnoe ypaBHenue. Pemenue
. bubnunorexka [HOK
12 YpaBHEHUH, CBOJALLINXCS K &
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHnue. Penienne BuG 1OK
. nonnoTexa
13 YpaBHEHUH, CBOASAIINXCS K
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bubnnoreka [JOK
14 bukBaspaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
bubnnoreka [JOK
15 bukBapaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENIEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKHUTEIH
13 Penenne 1po6GHO-paiiOHAIBHBIX bubnnorexka [JOK
yYpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paniioHaNIbHBIX bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
)1 Pemenye TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJI0M
22 Pemrenyie TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KontponbHas pabora o Teme

23 " . -
VYpaBHEHHUs ¢ OHOM NEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pEeLICHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 CucremMa 1ByX JIMHEHHBIX y.l.aaBHeHI/Iﬁ
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX nn};{i;goe, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B ABHEHUH,
31 OJIHO U3 KOTOPBIX JII/I}I?eggoe, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIIEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENIEHU
34 ['padmueckas uHTEpIpETALUS




CUCTEMbI ypaBHEHUI C IBYyMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no teme
"CucreMsl ypaBHEHUI"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinble HEpaBEHCTBA C OJJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
44 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexa [JOK

perieHue

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




KBa,I[paTHBIC HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas uaTepIpeTaUs
51 ngg)BeHCTB u CI/ICTSMILGP:BGHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"Hepasencrtna"
54 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396c6
55 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPLUINHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapa6ona, KOOpAUHATHI BEPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnuorexa [IOK

napadoIIbl, 0Cb CHMMETPHUH 11apadoJIbl

https://m.edsoo.ru/7f43a3le




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
2 [Tapabosna, KOOpAUHATHI BEPILNHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'padpuku bynaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [ToasTHE YKCITIOBOM bu6mmoreka [JOK
MOCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIeq0BaTEIbHOCTH
71 peKyppeHTHOI popmyioif n bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uneHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43t3b4
74 DopMyIbl N-TO 4IECHA bubnuorexa [IOK




75

76

77

apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMysIbl N-TO YJIeHa
apupMETUUECKON U TEOMETPUUECKON
MIPOTrPecCcuii, CyMMBbI MIEPBBIX N
YWIEHOB

®opMyIIbl N-TO YJeHa
apuQMeTUYECKOI U TeOMEeTPUUECKOI
[IPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbl N-TO YWICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YWICHOB

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opMyIbI N-TO YIECHA
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJMHATHOM MJIOCKOCTH

80

N3o00pakenne 4ieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CroxHbI€ NPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Cro’xHbI€ IPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

KontponbHas pabora o Teme

"YucII0BBIE TOCIEA0BATEIHHOCTH'

[ToBTOpEeHME, 0000IICHUE U
cHcTeMaTH3amus 3HaHuH. 3aInch,
CpaBHEHUE, JCHUCTBUS C
JIEACTBUTEILHBIMU YU CIIAMU,
YUCJIOBas Ipsimast

[ToBTOpEHME, 0000IICHUE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHONICHHUS, TTPOTIOPITUN

[ToBTOpEHME, 0000IICHUE U
CHUCTEMATH3AaLUs 3HAHU.
Oxkpyrienue, npuOIMKeHne, OleHKa

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33]1a4 apU(PMETHUESCKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

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

&9

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0co00M

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

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IICHUE U

90 CHCTEMAaTH3alLMsl 3HAaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHH, TOMYCTHMbIE 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

03 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE U

o4 CHUCTEeMaTH3als 3HaHU. bu6mmoreka [IOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenue, o6obIIeHNE 1

05 cucremarusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpenue, o6obIIEHNE 1

96 cucremaTusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOWCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

97 cuctemaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpenwme, 0600IIEHNE U bubnuotexa [JOK




cucremaTusanus 3Hanuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAHUH.

https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK

99 I'padpuaeckoe pernieHue ypaBHEHUN 1 ! https://m.edsoo.ru/7f445516
WX CHCTEM
[ToBTOpEeHME, 0000IICHUE U

100 CUCTEeMaTH3aIMs 3HAaHHH. |
['padmyeckoe penieHue ypaBHEHHU U
UX CUCTEM

101 Hroroas xouTpoasHas pabora 1

102 O6OGI£IGHI/I€ Y CHCTEMaTH3aIINS |
3HAHHUN

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Hucna 1 BIYMCICHUS
. BoinonHsATe,  coyeras  yCTHbIE UM I[HUCbMEHHBIE  HPHUEMBI,
' apupmMeTHUecKue JeCcTBUS C pallMOHATIbHBIMU YUCIAMU
HaxomuTe ~ 3HayeHWs  4YMCIOBBIX  BBIPAXCHWM,  IPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQXEHUH, coJlepKallluX OObIKHOBEHHBIE U JIECTUYHBIE IpOOU
Ilepexoguts 0T omHOM QopMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO JIpOOB)
1.4 CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY U OLEHKY pe3y/lbTaTa BBIYMCICHHUI, OLEHKY
1.6 3HAQYEHWM YHMCIIOBBIX BBIPDAXKECHMI. DBBINONHATE JIEWCTBUSA €O
CTETEHSIMH C HAaTypaJIbHBIMH ITOKa3aTeIsIMU
L7 [IpuMeHATh NpU3HAKU JAECITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pPE3YyNbTaThl pEIIeHUs 3agad ¢
Y4ETOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
51 Hcnonp3oBarth anreOpanveckyrd TEPMUHOJOTHIO U CHMBOJIHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa
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23

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH  3aJlaHHBIX
3HAQUYEHMSIX MTEPEMEHHBIX
BeImonHATE TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKECHHUS B MHOTOWICH

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

24

BbINOMHATE yMHOKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOYJICH, NPUMEHATh (OpMyJabl KBaapaTra CyMMBI M KBajpara

Pa3HOCTH

2.5

OCYH_ICCTBJ'IHTB Pa3I0KEHUE MHOTOYJICHOB HA MHOXHUTEIIN C ITIOMOIIBIO
BBIHECEHUS 3a CKOOKU O6HIGFO MHOXUTCJIA, TPYIIIIUPOBKU CJIaracMbIX,

MpUMeHEeHUsT (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I${ MHOT'OWICHOB JIA PCIICHUA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypajdbHBIMU I10Ka3aTENIsIMU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOW, IPUMEHSI
IIpaBUJjIa MEepexoia OT UCXOJHOIO0 YPaBHEHHs K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, ABAAETCS U YACIO KOPHEM YPABHEHUS

[IpumensaTs rpaduueckue METOAbl TPHU  PELIEHUU JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

34

[TonGupath npuMepsl ap YUCe, ABISIOMUXCS PEIIEHUEM JTHHEHHOT0
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOPAMHATHOMN MIIOCKOCTH IpaduK JTMHEHHOTO ypaBHEHUS C
IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpapuKOM, MPUBOJAUTH MPUMEPHI

pelIeHns] ypaBHEHUS

3.5

3.6

Pemate cucrtemel ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIEC TPaPUIECKH
CocTaBisaTh W pemaTh JUHEHHOE YPAaBHEHHE WJIM CHCTEMY JIMHEHWHBIX

ypaBHCHI/Iﬁ 10 YCJIOBHUIO 3aaa4u, HHTCPIPECTUPOBATL B COOTBETCTBUU C

KOHTEKCTOM 3aJ1a4y MOJYyYECHHBIN pe3yJIbTaT

Koopaunats! u rpaduku. OyHKIIMN

4.1

N3o0pakaTh Ha KOOPAWHATHON NPSIMOM TOYKHU, COOTBETCTBYIOIIHE
3alaHHbIM KOOpJAWHATaM, Jy4HU, OTPC3KHU, HHTCPBAJIbI, 3allMCHIBATH

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe




OTtMeyaTh B KOOp,I[HHﬂTHOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpJAUHaTam
43 Crpoutsb rpaduku uHeHHbIX GyHkuuid. Ctpouts rpaduk GyHKIHH Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[lonumarps rpaduueckuii crmoco0 TpPEICTaBICHUS U aHaIM3a
4.6 nH(OpMaNMK, W3BIEKATh W HWHTEPIPETHPOBATh HH(POpPMAIHIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon N
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA
pe3yJabrara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayalibHble  MPEJICTABIEHUS O  MHOXECTBE
. JNENCTBUTENBHBIX YHCEIN JJI CPAaBHEHUS, OKPYTJICHUS] U BBIUUCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIHMHATHOMN
psAIMOM
[IpumenaTp moHATHE  apU(PMETUUYECKOTO  KBAJIpPaTHOTO  KOPHS,
- HaXOMUTh KBaJpaTHbIE KOPHHU, HWCIONB3yd TMPU HEOOXOAMMOCTH
' KaJIBKYJIATOP, BBIOTHATH TPEOOPa30BaHUs BBIPAXKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKAa3aTelieM, BBINOIHATh
2.1 npeoOpa3oBaHMsl BBIPAKEHUM, COACPKAIIMX CTEIEHH C IEJIBIM
MoKa3aTeaemM
55 BBIIONMHATE ~ TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PAIIUOHATBHBIX

BBIPQKCHHII HA OCHOBE TMpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anre0panvdecKuMu Ipo0sSIMU

2.3

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIfI TpéXLIJ'IeH Ha MHOKHTCIIN

24

3.1

3.2

33

[IpumensTh MpeoOpa3oBaHUs BBIPAKEHUH ISl PEIIEHUs PAa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate sMHEWMHBIC, KBagpaTHbIE YpPAaBHEHHS U  PALUOHAIBHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

IIpoBoguTh npOCTEMIIME HCCIENOBaHWS YPAaBHEHUH U CHUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
IpeCTaBIeHUN (yCTaHAaBIUBaTh, UMEET JM YpaBHEHHE WM CUCTEMa

YPaBHEHUH pelLleHus], €CJIU UMEET, TO CKOJIbKO, U IIPOYEee)

[lepexomuth OT clIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvdeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOJ'Iy‘ICHHBIﬁ pe3yiibTat

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Uil CPABHEHUS, OLIEHKH,
pelaTh JIMHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTFOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ HCHONB30BaTh (YHKIMOHAJIBHBIE TIOHSATHS U S3BIK
(TepMUHBI, CHMBOJMYECKHE OOO3HAYCHMsI), OMPEACNATh 3HAUCHUE
(GyHKIMM TIO 3HAYEHWIO apryMEHTa, OMPEEsaTh CBOMCTBA (DYHKIIHMH

o e€ rpaduky

4.2

kix

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUJA:
y=k/x

, ¥y =Xy = X% y = [X|, onuchIBaTh CBOMCTBA YMCIOBONW (PyHKIMH 1O €€
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 YHOOpAOOYMBATH pallMOHAJIBHBIC W HWPppalOHAJIbBHBIC

qucia

BreimonaaTe apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBPIH C pallMOHAJIbHBIMH YHUCJIaMU,
COoUCTast YCTHbIC U INHUCbMCHHBIC HpI/IéMLI, BBIIIOJIHATD BBIYUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHeﬁ,

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

OprrJ'ISITB HeﬁCTBHTCHBHbIe Yucia, BbIIIOJHATD NPUKUIKY PE3YyJIbTaTa

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

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YpPaBHEHWs, YpaBHEHUS,

CBOJAIINCCA K HUM, HpOCTeI\/'IH_II/Ie I[pO6HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKrM CIOocoOOM C TOMOIIBIO
COCTaBJICHUS] YpaBHEHHS WM CHCTEMBI JIBYX YpaBHEHHH C ABYMS

NEPpCMCHHBIMU

[IpoBoguTh NpOCTEMIIME HCCIEIOBAaHUS YpPAaBHEHUH U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBIeHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemate  nMHEHHBIE  HEPABEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,

n300paXkaTh pelIeHHe HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alHMChIBaTh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBI JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, HW300pakaTh pEUICHHE




CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA MIPU PELLICHUH PA3IMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacIoIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(uKOB
¢dbyakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

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

3.2

[IokaspiBaTh  CXEMaTUYECKH PpACIIOJIOKEHHE Ha KOOPAMHATHON
IUTIOCKOCTH TpaduKoB (GyHKUIWH Buaa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIMIH

33

Ctpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKd KBaJPATHIHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJPATHUHBIX (QYHKIUH MO WX

rpadgukam

34

PacnioznaBath KBajgpaTu4yHylo QYHKIUIO MO (Qopmyie, HNPUBOIUTH
IpUMeEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW XU3HH, (U3MKH,

TrE€OMETPUH

Apudmernueckas v reoMeTpUYeCcKasi IpOrpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYyN n-TO YJEHA
apu(MeTHyecKoil U reoMeTpUUYecKoil Mporpeccuii, CyMMbI MEPBBIX N

YJICHOB

43

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aJa4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCICIOBATCIBHOCTSAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0] OT OAHOM (OPMBI 3aMUCH
1.1 npobeit k apyroii. [loHsTHE panuOHATBLHOTO 4YHUCIHA, 3allMCh, CPaBHEHHUE,
yIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1ay us
' peasbHOM MPaKTUKU HA YaCTH, Ha IpooH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHHe
' BBIPQ)KEHUI Ha OCHOBE OTIPEIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TponeHTHl, 3amUCh MPOLEHTOB B BHJE IpoOU U JpoOM B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEIIEHUE 33/1a4 U3 PeaIbHOM MPaKTUKU
15 [Ipumenenne nTpHU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae TnpsMas U oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHHs
51 [IepeMeHHBIE, UMCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEpEeMEHHOU. JlomycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJY BeIMYMHAMU B BUIE (HOPMYIIBL.
' Brruucnenus no ¢popmynam
53 [IpeoOpa3oBanne  OyKBEHHBIX  BBIP@KEHHUH, TOXKIECTBEHHO  paBHbBIE
' BBIPAXKECHUS
2.4 CBoIICTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIEM
5 s OpnHowiensl U MHOrouiaeHsl. CreneHb MHOrowieHa. Clio)keHue, BHIUUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
o6 @opMyibl COKpaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
' ®Dopmyia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKUTEIIN
3 YpaBHeHUs




VYpaBHeHHe, KOpeHb YypaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JluHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YPaBHEHHs, PEILICHUE JIMHENHBIX YPABHECHUM
33 CocraBieHre ypaBHEHUN IO YCJIOBHUIO 3a/a4yd. PelleHne TEKCTOBBIX 3a1ad C
. MMOMOLIBIO YPABHEHUI
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl INE€peMEHHbIMHU. Pemnienue
3.5 CHCTEM ypaBHEHUH CrOCOOOM IMOJCTaHOBKU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIuu
4.1 Koopaunara Touku Ha mpsiMoi
42 YucnoBsle NpOMEXYTKU. PaccTosiHue Mexay ABYyMsl TOUKaMM KOOPAMHATHON
' IPSAMO
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHaTa
' TOYKHM Ha KOOPJUHATHOM INIOCKOCTH
44 [Tpumeps! rpadukoB, 3aiaHHBIX (GopMmynamMu. UTeHHe rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynxuun. I'padux Gpynkun. CoiicTBa pyHKIMH
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
47 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
L1 KBanpatusiit kopenb u3 uyucna. IloHstue 00 HppalMOHAIBHOM YHCIIE.
' JlecaTHUHBIE TPUOJIMKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 npeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eHCTBUTEIHHBIC
qucia
1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia




2 Anrebpandeckue BoIpaKEHUS
2.1 KBanpatHblii TpEXWIEH, pa30KeHUE KBAPATHOIO TPEXWICHA HA MHOKUTEIU
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUSI U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmyiaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pewienue ypaBHeHuUl, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme qpoO6HO-palliOHANIbHBIE YPaBHEHUS
I'padmyeckas uHTEpnpeTanusi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJHON EPEMEHHOI
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIUU
il ITonatue ¢ynkuun. OOnacTe onpeAereHUs U MHOXKECTBO 3HAYCHHH
' ¢bysakuu. CrocoObl 3ajaHus PYHKIMHA
4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIUH 1O €€ rpaduxy
43 [Ipumeps! rpadukoB GyHKIIHMA, OTpaXKaroIUX pealbHble IPOLECCH
a4 OyHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M OOpaTHYI MPONOPIHMOHAIbHbBIE
' 3aBUCHUMOCTH, X TpaduKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe pereHne ypaBHEHUH U CUCTEM YPaBHEHHM

9 KVIACC



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1 PanonanbHble ynciia, UppalUOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
' JECATHYHBIE JPOOH
MHOecTBO IeHCTBUTEIBHBIX YHCEN, IEHCTBUTENIbHbIC YHCIIa Kak OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHCET U KOOPAUHATHOU NpsAMOil. CpaBHEHHE 1EUCTBUTEIBHBIX
quCell
1.3 ApudmeTndeckue NeHCTBHUS ¢ ISHCTBUTESILHBIME YUCIIAMU
Wsmepenusi, npubmmkenusi, olieHKUd. PazMepsl 00bEKTOB OKPY’KAIOIIET0 MHUPA,
L4 JUIMTETILHOCTh TPOIIECCOB B OKpyxkaromeMm wmupe. [IpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHusa. Oxpyriaenue yucen. [lpukuaka u orneHka
pEe3ynbTaTOB BBIUUCICHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHU, CBOASIINXCS K KBaIPATHBIM
04 buxBanpatHoe ypaBHeHMe. IIpuMepbl pelIeHHs YpaBHEHHM TpPETbed W
. YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue npo6GHO-pallOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUI
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHMM C IBYMs IEPEMEHHBIMU
59 Pemenne cucrem IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CrIocoOoM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 KBaapatHbie HEpaBeHCTBA
216 ['padmyeckass uHTeprnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU




3 DyHKIUU

31 KBagpatnunas ¢ynkuus, e€ rpaduk u cBoifctBa. IlapaGoma, koopauHAaThI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIIbl

3.2 I'paduku Qynkuuit y=kx, y=kx+b 1 ux cBoiicTBa

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

34 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YucioBble OCIEN0BATENIBHOCTH

i1 Onpeznenenue U crocoObl 3aJaHUs YUCIOBBIX IOCIIENOBaTeNIbHOCTEH. 3ajaHue
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOM (hopMyItoi u GopMyJIoi n-To YieHa

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

43 ['eomerpuueckass mnporpeccus. PopMynbl n-ro  4YjieHa T'eOMETPUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX 71 YICHOB

14 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA pOCT

4.5 Crno’xHble 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: MHOXECTBO, IIOJMHOXKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AEpeBO, MUK, MPUMEHITh UX MPH PEUICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyueckoe MmpeacTaBieHe MHOXKECTB
JUIsl OTIMCAHMS PEAIBHBIX IPOLECCOB U SIBJICHMM, IIPU PELICHUH 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BBICKA3bIBaHHUA, TPHUBOAUTL IIPUMCPBI U KOHTPIIPUMEPLBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JETUMOCTH, LEJI0Ee YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas IpoOb U
JecsITUYHasl IpoOb, CTaHIAPTHBIA BUJ YMCIIA, PallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpsA0YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKpYIJIATh YHCIA; yYMEHHE JeJaTh MHPUKUIKY U OLEHKY

pe3yJibTaTta BBIYMCIEHUN

YMeHue onepupoBarh IMOHIATUSAMM: CTEIEHb C LENBIM I[OKAa3aTEIEM,
apuMeTUYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENneHU
OOJIbIlle €IWHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPQXKEHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOUYIEHAa HAa MHOXKUTEIH, B
TOM 4HCIIE C HCHOJIb30BaHHEM (OPMYyT pa3HOCTH KBAApaTOB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OAHOM NEpPeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pPEUIeHUN

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIIU
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBajpaTuuHas (QyHKIH,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUTH rpaduky QYyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEJIMETOB W pEAbHOW JKM3HM;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BETUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YHCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMH U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHUIO 3ajJayd,
UCCIIEIOBaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOIN0I00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKA, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, pAaBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MearaHa, OMCCEeKTpUCca M BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuiesiorpaMMm, pomM0O, MNpPSIMOYTOJIbHHUK, KBaJpar, Tpamemus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHUE DPACIO3HAaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKPY’KarOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleNienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs  CHCTEMA
KOOpJIMHAT, KOOPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAWHATHI I MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U PeATbHOMN )KU3HU

14

YMeHHe OmepupoBaTh IMOHATHUSMH: CTOJOUKOBBIE M KPYTOBBIC
IMarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJIbllIce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATh M  MPeoOpPa3OBBIBATH




15

16

nH(popMalLno, MPEACTABIEHHYI0 B TaliMIax M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHITHSAMU: CIy4alHBIA OIBIT (CIy4yalHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PAaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peIIaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCHOIb30BAHUEM
MpaBUjia YMHOXKCHHS; YMEHHE OIICHHUBAaTh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB MAaTEMATHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOIUUECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palroOHATbHBIMU
' YyHuCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUMCICHUN
2 Anrebpanueckue BbIPAKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHN

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHHU. HevictBuss ¢
' apupMeTHUUECKUMH KOPHIMHU HATypaIbHOU CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lenbie u npoOHO-panioHabHBIe ypaBHEeHUs. CHCTEMBl M COBOKYMHOCTH
. ypaBHEHU I

1s Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Penrenuie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr




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

* MaTtematuka: 5-i1 kjacc: 0a30BbIi YPOBEHb: YUEOHHUK: B 2 4acTAX; 3-¢
uznanue, nepepadorannoe Bunenkun H.S., XKoxos B.1., Yecnokos A.C. u jp.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

* Martemaruka: 6-i1 kjacc: 0a30BbIil YpOBEHb: YUEOHUK: B 2 4aCTAX; 3-€
u3nanue, nepepadoranHoe Bunenkun H.5., XKoxos B.1., YecnokoB A.C. u ap.
AxkrmonepHoe o0miectBo «M3aarenbetBo «lIpocBemenne»

* Marematuka. Anredpa: 7-i kiacc: 6a30BbIi ypOBeHb: yueOHUK; 15-¢
u3aanue, nepepadborannoe MaxkaperueB FO.H., Munmarox H.I'., Hemxos K.W. u nip.;
noA penakuuen TenskoBckoro C.A. AkiinonepHoe o01iecTBo «M31aTenscTBo
«IIpocBemenue»

* MaTtemaruka. Anredpa: 8-i kitacc: 6a30BbIi ypOBEHb: yUeOHUK; 16-¢
u3nanue, nepepadoranHoe MakaporueB FO.H., Munaiok H.I'., Hemkos K.W. u np.;
nox peaaknuen TemsikoBckoro C.A. AxkninonepHoe o6mectBo «3naTenscTBo
«IIpocsemenue»

* Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi ypOBEHb: yUeOHUK; 15-¢
u3aanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u nip.;
nof penakuuen TenskoBckoro C.A. AkuroHepHoe 0011ecTBO «M3marenbeTBo

«IIpocsemenue»



» Marematuka. BeposTHOCTh 1 cTaTucThKa: 7 - 9-€ Kitacchl: 6a30BbI YPOBEHB:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Breiconkuit W.P., Slmenko W.B.; nox penakuueit
Amenko U.B. AkimmonepHoe o61iectBo «M3narenscTBo «lIpocBemienner

* Maremaruka. ['eomerpusi: 7 - 9-e kitaccbl: 6a30BbIN ypoBeHb: yueOHUK; 14-¢
nu3nanue, nepepadoranHoe Aranacsa JI.C., byty3os B.®., Kagomies C.b. u mp.

AxunonepHoe obmectBo «M3narensctBo «IIpocBeieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
[Topran MHPOPMALIMOHHO-METOIMYECKON MOJIEPIKKHU MOJIb30BaTENEH

DI'NC «Mos mkonay
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