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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIIeYMBAET U3YyUCHHUE APYTUX TUCHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHHsl MaTeMaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkaAcHUA. OCBOECHUE Kypca alre0psl o0ecrieunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIHOW  JIEATENHPHOCTH OOYYaroIIMXCs, IOITOMY CaMOCTOSITEIhHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHuU: «YHucaa v BeIUUCICHUN», « ANreOpanyeckue BhIPAKEHUSNY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYKIIaTh, UCIOIH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOTO Maremaruueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENUIIEr0 U3y4eHUs MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO Y OOYyYaIOLIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMU M UPPALMOHAIBHBIMU 4YHCIIaMH, (DOpMUpOBaAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOy4arOLIUXCs
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. Anredpa JEMOHCTPUPYET 3HAUYCHUE MAaTEMaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJIAJCHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIeH MaTeMaTH4ecKOM MOJIEIn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKHU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 gaca B Hezelnto).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yHOPSAIOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMeruyeckue JEUCTBHS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU U JpoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsiredOpanvecKue BbIPpAKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHHS, IMpaBWiIa MOpeoOpa3oBaHUs CYMM H
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEH JIMHEWHOI'O
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiitHOe ypaBHEHHE C ABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JIByMs IEPEMEHHBIMHU. PellleHne CHUCTEM YpaBHEHUM
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



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

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

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAXKEHUN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

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

Aare0panvyecKue BbIPAKEHUSA

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anre6pandeckast J1podb. OCHOBHOE CBOMCTBO alreOpandeckond JapoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJIeHHE alreOpandecKkux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienvue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 aaredpanyeckuM CrocoooM.

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

DyHKUIMHA

[lonsitue @ynkuuu. OOJacTh OMNpeAeNeHUs W MHOXKECTBO 3HAaYEHUUH
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecATUYHbIE IpoOu. B3anMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

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

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

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUMN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

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

VYpaBHeHUE ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

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

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

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

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysiol N-To wieHa.

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUNCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
NESTEIIbBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IUTAaHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYECKUX 3HAHUN Ul pelleHus 3ajad
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K U3MEHAKIMMCH YCJOBUAM CONMAJIBHOM U NMPHUPOAHOH
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 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPEAEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  IIPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJHPOBaTh U  MNPEOOPA3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBJISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKIECHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIoco0 pemeHus ydyeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpodiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  HKCCIAEAOBAHME MO  yCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

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

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(MOpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

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

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUAM, MPEAIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



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

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTb BUIbI padoT, JAOroBapuMBaThCH,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO COCTABJIAThH IUIAH, AJITOPUTM PELICHUs 3a1adu (WU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEeIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJsTh Yucaa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

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

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

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

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MPUBEJCHUEM TIOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUST 3a CKOOKM OOIEero MHOXXHTENS, TPYNIUPOBKUA  CIIaraeMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB VISl PEIICHUS PAa3IMYHBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

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

[IpumensTh rpaduyeckre METOIbI IPHU PEIICHUN JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMH, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300pakath Ha KOOPAUHATHON MPSMOM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

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

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

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

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

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apudMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOAWThH
KBaJIpaTHbIE KOPHH, WCIIOJB3Yysl MPU HEOOXOTUMOCTH KaJIbKYJSTOP, BBITIOJHSTH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



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

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHU C LENbIM IOKA3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

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

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIN.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

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

[lepexoauTth OT crmoBecHON (GOPMYIMPOBKH 3amaduul K €€ anre0pandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

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

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMPEACIITh 3HAUCHHE (DYHKIMHU IO 3HAYCHHIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

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

K xoniy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHNE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoHaIbHBIMU YUCIAMHU.



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

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

YpaBHeHUS U HEPABEHCTBA

Pemate nrHENHBICE W KBaJpaTHBIC YPABHEHHUsS, YPABHEHUS, CBOISIIHAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

Pemate TekcTOBBIE 3aauM  ajireOpauvyeckKuM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YpPAaBHEHUU DPELICHUS, €CIU UMEET, TO CKOJIBKO, U
npouee).

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

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

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucuMocTH OT
3HauYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUI.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBAaTEILHOCTY TOYKAaMHU Ha KOOPJIMHATHOU
IJIOCKOCTH.



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nudpoBbie
Ne n/m P Konrpoabnsie | IlpakTuueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BelunclieHus. PaimmonanbHbIe o5 1 bubnunoreka LIOK
qyucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AJrCOpaHeCKHe BhIpaxeHiA 21 L https://m.edso0.ru/7f415b90
bubnunoreka LIOK
3 YpaBHCHHS  HEPABCHCTBA 20 . https://m.edso00.ru/7f415b90
bubnuoreka [{OK
4 Koopaumatst u rpaguici. dynxiun 24 . https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
> [osTopenne i 06obmenne 6 . https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



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

8 KVIACC

Kosau4vecTBo 4acoB JIeKTPOHHbBbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 UYucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTeneHsb ¢ UeabiM ; bubmuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 bubnuoreka [IOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubmuorexa [IOK
ypaBHEHU I https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
o .
8 YHKUHH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
o DyHicunn. HHCIOBEIC GyHKILH o https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
1 IT 1
0 OBTOpEHHE 1 0G00mente 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTEIbHbBIS 9 bubnuorexa [JOK
4yucIa https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUN https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
° Dynxuun 16 1 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
6 YucIoBbIE IOCIEN0BATEILHOCTU 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06061IeHNE, cUCTEMaTH3aUs 18 1 bubmmnoreka [HOK
3HAHUHI https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos
JlaTa
Nen/m | Tema ypoka KoHTpoJbHbIe IpakTuyeckue
Bcero H3Y4YeHUs
padoThI padoThI
[TonsiTHE palMOHAIBHOTO YHCIIA. 01.09
IToHsiTHE palMOHAIBHOTO YHCIIA. 03.09
Apudmernueckue I1eUCTBUS C
3 pud 1 04.09
palMoHaIbHBIMH YHCTIAMHU.
Apudmernueckue I1eUCTBUS C
4 pu¢ 1 08.09
paloHaIbHBIMH YHCTIAMHU.
Apudmernueckue I1eUCTBUS C
5 pud 1 10.09
palroHaIbHBIMH YHCTIAMHU.
Apudbmernyeckne JeUCTBUS C
6 pHd 1 11.09
panroOHaNIbHBIMU YHCIAMHU.
Apudbmernyeckre JeUCTBUS C
7 pu¢ 1 15.09
panMoHaNIbHBIMH YHCIAMHU.
CpaBHeHue, ynops/104MBaHue
8 P yrop 1 17.09
palMOHAIbHBIX YHCEI.
CpaBHeHHE, YIIOPSIAOYNBAHNE
9 P yrop 1 18.09
palMOHAIbHBIX YHCEI.
CpaBHenne, ynopsgouYnBaHIe
10 P > YITOP 1 22.09
panoHaIBHBIX YUCE.
11 CreneHs ¢ HaTypaJbHBIM [10KA3aTeIEM 24.09
12 Crermnenb ¢ HaTypaJbHBIM [TOKa3aTeIeM 24.09
13 CreneHs ¢ HATypaJIbHBIM IMOKa3aTeIeM 25.09




14 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM 01.10

15 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM 02.10

16 Perenrie 0CHOBHBIX 3av)1aq Ha J1po0u, 06.10
MPOLIEHTHI U3 PEabHOM MPAKTUKHU.

17 Perenrie 0CHOBHBIX 3avz[aq Ha J1po0u, 08.10
MPOLIEHTHI U3 PeabHOM MPAKTUKHU.

18 Pemenrie 0CHOBHBIX 3auz[aq Ha J1po0u, 09.10
MPOLIEHTHI U3 PeabHOU MPAKTUKHU.

19 Pemenne oCHOBHBIX 3auna11 Ha apo0u, 13.10
MPOLIEHTHI U3 PEaTbHOM MPAKTUKHU.

20 [Tpu3Haku AETUMOCTH, PA3JI0KEHUS Ha 15.10
MHO>KUTEIHN HATypaJIbHBIX YUCEIL.

21 [Tpu3Haky AETMMOCTH, PA3JI0KEHUS Ha 16.10
MHO>KUTEIH HATypPAIbHBIX YUCEIL.

99 Peanbnbie 3aBucumoctu. [psmas u 50.10
oOpaTHas MPONOPIMOHATHHOCTH.

93 Peanpubie 3aBucumocT. [Ipsmas u 2710
oOpaTHas MPOMOPIMOHATHHOCTH.

24 Peanpubie 3aBucumocT. [Ipsmas u 2310
oOpaTHas MPOMOPIMOHATHHOCTH.

o5 Peanpubie 3aBucumocT. [Ipsmas u
oOpaTHas MPOMOPIMOHATHHOCTH.

26 KonTponbhas pabota no teme
"PanmonanbpHbBIe Hcia"

27 ByKkBeHHBIE BBIpOXKCHUS

08 [Tepemennsbie. JlomycTHMBIC 3HAYCHUS

MIePEMEHHBIX




29 Dopmybl

30 Dopmybl
[IpeoOpa3zoBanre OYKBEHHBIX BHIPAKCHHM,

31 PacKphITHE CKOOOK M IMPUBEICHHUE IMTOJOOHBIX
cllaraeMbIX
[IpeoOpa3zoBanre OYKBEHHBIX BHIPAKCHHM,

32 PacKphITHE CKOOOK M IMPUBEICHUE MOJ00HBIX
ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,

33 packpbITHE CKOOOK U TIPUBEICHUE MTOJOOHBIX
clIaraeMbIxX
[IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH,

34 pacKpbITHE CKOOOK M IIPUBEACHHUE MOTOOHBIX
clIaraeMbIxX

35 CBolicTBa CTENEHU C HATYpaJlbHbIM
nokasareieM

36 CBolicTBa CTENEHU C HATYpaJbHbIM
nokazaresieM

37 CBolicTBa CTENEHU C HATYpaJbHBIM
MoKa3arenem

38 MHorouseHsl

39 MHoTrOo4IeHBI

40 CrnoxeHue, BEIMUTaHHE, YMHOKCHUE
MHOTOYJICHOB

a1 CrnosxeHue, BEIMUTaHHE, YMHOKCHUE
MHOTOYJICHOB

42 CrnosxxeHue, BBIMUTaHUE, YMHOKEHUE

MHOI'O4YJICHOB




CJ'IO}KCHI/IC, BbIYUTaHUEC, YMHOXKCHHC

43 1
MHOTOYJIEHOB

44 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 1

45 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 1

46 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 1

47 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 1

48 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 1

49 Paznoxxenne MHOTOYICHOB HA MHOXKHUTEIIN 1

50 Paznoxxenne MHOTOYICHOB HA MHOKHTCIIN 1

51 Pa3noxxeHre MHOrO4ICHOB HA MHOKHUTEIIN 1

52 Paznoxxenne MHOTOYICHOB HA MHOXKHUTEIIN 1

53 KonTtponpsHast pabora o Teme 1
"AnreOpandeckue BeIpaKeHUS"

54 YpaBHeHue, paBuiIa mpeoopa3oBaHus 1
YpaBHEHUS, PABHOCHUJILHOCTh YpaBHEHUI

55 JInHeitHoe ypaBHEHHE C OJJHOM ITEPEMEHHOM, 1
peLIeHNE JINHENHBIX YPAaBHEHUN

56 JInHeitHoe ypaBHEHHE C OJJHOM ITEPEMEHHOM, 1
pelLIeHNE JINHENHBIX YPAaBHEHUN

57 JInHeHOe ypaBHEHUE C OJJHOM IIEPEMEHHOM, 1
peleHne JIMHEHHBIX ypaBHEHUI

58 Pemienune 3aga4u ¢ nOMOIIbIO YPaBHEHH I 1

59 Pemienne 3aga4u ¢ noMoOIIbIO YPaBHEHH I 1

60 Pemienune 3agau ¢ noMoOIIbIO YPaBHEHH I 1

61 Pemenue 3a1a4 ¢ moMomis0 ypaBHEHUH 1

62 JIuneliHOEe ypaBHEHHME C 1BYMs 1

NEpEMCHHBIMU U €TO rpa(l)mc




JIuHeitHoe ypaBHEHUE C IBYMsI

63 1
HEPEMEHHBIMU U €ro rpaduk

64 CucremMa JIByX JUHEUHBIX YpaBHEHUH C 1
JBYMs IIEpEMEHHBIMU

65 CucreMa JIByX JUHEUHBIX YpaBHEHUH C 1
JBYMs IIEpEMEHHBIMU

66 CucreMa JIByX JUHEUHBIX YPaBHEHUH C 1
JBYMs IIEpEMEHHBIMU

67 Cucrema 1ByX JUHEHHBIX YPABHEHUH € 1
JBYMSI TIEpEMEHHBIMA

68 Pemenue cucrem ypaBHEeHUI 1

69 Pemenue cucrem ypaBHEeHUIT 1

70 Pemenue cucrem ypaBHeHUIt 1

71 Pemenue cucrem ypaBHEeHUI 1

72 Pemenue cucrem ypaBHEHUI 1

73 KonrtponsHas padora no teme "JInnelinsle 1
ypaBHeHHUA"

74 Koopaunara Touku Ha npsAMOi

75 YucnoBble IPOMEKYTKH

76 YucnoBble IPOMEKYTKH

77 Paccrosinue Mexty 1ByMs TOUKaMHu 1
KOOPJIMHATHOM MpsIMOi

78 Paccrosinue Mexty 1ByMs TOUKaMHu 1
KOOPJIMHATHOM MpsiMOi

79 [IpsimoyrosnbpHas cucTeMa KOOpJIuHaT Ha 1
IUIOCKOCTH

80 [IpsimoyrospHas cucreMa KOOpAUHAT Ha 1




IIJIOCKOCTHU

81 [Tpumepsl rpadukoB, 3a1aHHBIX GOPMYITaMHU 1
82 [Tpumepsl rpadukoB, 3a1aHHBIX GOPMYITaAMHU 1
83 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1
84 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1
85 Urenue rpa)vkoB pealbHbIX 3aBUCHMOCTEN 1
86 Urenue rpa)vkoB pealbHbIX 3aBUCHMOCTEN 1
87 [Nonstue pyHKINN 1
88 I'padux pynkumm 1
89 CgoiicTBa (yHKIMH 1
90 CgoiicTBa (yHKIMH 1
91 Jlunetinas GyHKIUSA 1
92 Jlunetinas QyHKIUSA 1
93 [Toctpoenwue rpaduka IMHEHHON QyHKITHIH 1
94 [Toctpoenue rpaduka TUHEHHONW QyHKIIMK 1
95 ['paduk pynkuuu y =|x| 1
96 ['paduk pynkuuu y =|x| 1
97 Konrtponbnas pabora no reme "KoopauHaTsl 1
u rpaduku. OyHkuun"
08 [ToBTOpEHNE OCHOBHBIX MOHATUI 1 METOJIOB 1
Kypca 7 knacca, 00001IeHre 3HaHUH
99 [ToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB 1
Kypca 7 knacca, 00001IeHre 3HaHUH
100 IToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB 1
Kypca 7 kiacca, 000011IeHre 3HaHUI
101 IToBTOpEHKE OCHOBHBIX MOHSATUIA U METO/IOB 1




Kypca 7 kiacca, 000011eHIe 3HaHUIA

IIpomeskyTOoUHAs aTTecTALMS.

102 1
KonTpoasHnas padora.
AHanu3 NpoMeKyTOYHOM aTTeCTalluH.
103 IToBTOpEHKE OCHOBHBIX IMOHATHIA U METOOB 1
Kypca 7 kiacca, 000011eH1e 3HaHUIA
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 103




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | I[IpakTnueckue
n/n Bcero u3yyeHusi  o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 KBanpatHblii KopeHb U3 yncia 1 bubmmorexa LIOK
P P https://m.edso0.ru/7f42d452
bubmuorexa [JOK
2 [TonsiTHE 00 HPPANMOHAITEHOM YHCIIC 1
ppall https://m.edsoo.ru/7f42eaaa
3 Jecstruunblie MpUOIMKEHUS 1
UPPALMOHATIBHBIX YHCE
4 Jecstruunblie MpUOIMKEHUS 1
UPPALMOHATIBHBIX YHCE
JleiicTBUTENbHBIE YHCIIA 1
CpaBHeHUe 1eHCTBUTENbHBIX YHCE
CpaBHeHUE 1eHCTBUTENbHBIX YHCEI
8 Apudmernueckuil KBaapaTHbIHI 1
KOpEHb
9 VYpaBHeHue Buaa x> = a 1
CoiicTBa apupMeTHUecKux bubnnorexka [JOK
10 . 1
KBaJPaTHBIX KOPHEH https://m.edso00.ru/7f42d862
11 CaotlicTBa apupMeTUUECKUX 1 bubnuorexa [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeobpazoBaHue YUCIOBBIX
12 BBIPKEHUM, COAEepKaALIUX 1 bubmmorexa [JOK
P > CONEPCTL https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIE KOPHU
13 [IpeobpazoBaHue YUCIOBBIX 1 bubnuorexa [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPOKECHHM, COACPIKAITUX
KBaJpaTHBIE KOPHHU

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

[TpeobpazoBaHue YUCIOBBIX

bu6mmoreka [IOK

14 BRIPIICHIH, CONEPRAliX https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[IpeoOpa3zoBaHKEe YUCTOBBIX

15 BBIPAXKEHUM, COJIEPHKALIUX bubmnorexa [IOK

https://m.edsoo.ru/7f42e262

KBaJIpaTHBIEC KOPHU

16 CTeneHb ¢ MeNbIM MoKa3aTeaeM bubmorexa [JOK

https://m.edsoo.ru/7f4354a4

CranmapTHas 3aIUCh YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (OT AIEMEHTAPHBIX YaCTHIL JI0 bu6mmoreka [IOK
KOCMHYECKHX 00BEKTOB), https://m.eds00.ru/7f436098
JUTUTEITLHOCTh TIPOIIECCOB B
OKPYXKArOIIeM MUPE

18 CBOMCTBA CTEIEHH C IIEIBIM bu6nmoreka [JOK
rokazareyieMm https://m.edso0.ru/7f435648

19 CBOMCTBA CTEIEHH C I[EIBIM bu6mmoreka [IOK
rokazareyieMm https://m.edso0.ru/7f435648

20 CBOMCTBA CTEIEHH C IIEIBIM bu6mmoreka [IOK
rokazareyieMm https://m.edso0.ru/7f435648

91 CBOMCTBA CTEIEHH C I[EIBIM bu6mmoreka [IOK
MoKa3aTeieM https://m.edsoo.ru/7f43599a

99 CBoOMCTBA CTENEHH C IETBIM bubnuorexa [JOK
MoKa3aTeieM https://m.edsoo.ru/7f435ed6

23 KBanpaThslii TpéxuneH

24 KBanpaThslii TpéxuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 Pa3noxenune kBagpaTHOTro bubnmoreka [JOK
TpEXWiIeHa Ha MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3noxenune kBagpaTHOro bubnmoreka [JOK
TpEXWiIeHa Ha MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KoHTposbHast pabota 1mo Temam
27 "KBangparasie kopau. CteneHu. bubmorexa LHOK
KbapaTHbLii Tpexich” https://m.edsoo.ru/7f42ec80
bu6mmoreka [IOK
28 Axrebpanaeckas ApoOk https://m.edsogru/7f430382
JlonycTrMble 3HaYEHUS
29 MIePEMEHHBIX, BXOJISIINX B
anreOpanvecKue BhIPAKCHUS
JlonycTrMble 3HaYEHUS
30 MIePEMEHHBIX, BXO/ISIINX B
anreOpanvecKue BhIPAKCHHS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpanveckoit 1poou https://m.edso0.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpauerne podeit https://m.edsogru/7f430a8a
N bubmuorexa [JOK
33 Coxpamerne podeit https://m.edsogru/7f430f44
. bu6mmoreka [IOK
34 Coxpauerne podeit https://m.edsogru/7f430f44
35 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bu6mmorexa [IOK
U JIeJIeHue anredpandeckux apooei https://m.edso0.ru/7f43128c
36 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bu6mmorekxa [IOK
U JIeJIeHue anredpandeckux apooei https://m.edso00.ru/7f4315c0
37 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bu6mmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JICJICHHE anreOpandecKkux Apooeit

https://m.edsoo.ru/7f4318c2

CJ'IO}KCHI/IC, BbIYUTaHUEC, YMHOXKCHHC

bubmuorexa [JOK

38
U JIcJICHHE anreOpandecKkux Apooeit https://m.edsoo.ru/7f431a20
IIpeoOpa3oBaHue BEIpaKEHUH,
39 cop e >II<)a ux anred I;qucm/le bubmmorexa [JOK
Aepratt P https://m.edsoo.ru/7f43259c
Ipodu
[IpeoOpa3zoBanue BhIpaXKEHUH,
40 coJIepXKaliux aareOpandecKkue bubmorexa LHOK
Aeprratt P https://m.edso00.ru/7f432736
npobu
IIpeoOpa3oBaHye BEIpAKCHUM,
41 cop e >II<)a HXx anreo I:lI/I‘IGCKI/Ie bubmmorexa [JOK
Aepratt P https://m.edso00.ru/7f432736
npobu
42 KonTtponpsHas pabora o Teme bubnuorexa [IOK
"AnreGpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 KpapatHoe ypasHerue https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE YpaBHEHHUE bubmmorexa [JOK
AP P https://m.edsoo.ru/7f42eela
45 HenonHoe kBajipaTHOE ypaBHEHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 ®dopmyna KOpHEH KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmysa KOpHEeH KBaJIpaTHOTO bubmuoreka [IOK
YpaBHEHUSA https://m.edso00.ru/7f42f3f6
48 ®dopmysna KoOpHel KBaIpaTHOTO bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

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



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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https://m.edsoo.ru/7f42f3f6
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bu6mmoreka [IOK

50 T B
copemMa Duetd https://m.eds00.ru/7f430076
51 Pewenne ypaBHeHui, CBOAAIIMXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHU, CBOASIILIUXCS K bu6mumoreka [IOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
[Ipocreiimme apoOHO- bubmumoreka [IOK
53
palLMOHAIBHBIE YPABHEHHUS https://m.edso00.ru/7f4328c6
[Ipocreiimme apoOHO- bubmmoreka [IOK
o4
panuoHalIbHbIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
Pernienue TeKCTOBBIX 3a7a4 C bu6mmoreka [IOK
55 .
MOMOILIbIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
Pemenue TekcToBbIX 3a/1a4 ¢ bubnuorexa [JOK
56 .
MOMOILIbIO KBa/IPATHBIX YPABHEHUN https://m.edso00.ru/7f42f8f6
57 KonTponbhas pabota no Teme bubnuorexa [JOK
"KBanparHble ypaBHEeHuUs" https://m.edso00.ru/7f4301f2
JIuneliHOe ypaBHEHHE C IBYMS
58 HepEeMEHHBIMHU, €ro rpauk,
IIPUMEPBI PEILICHUS] YPaBHEHUN B
LEJbIX YUCIIaxX
JInneliHOE ypaBHEHME C 1ByMs
59 NepPEMEHHBIMHU, €ro rpaduK,
MIPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJbIX YUCIIaxX
JInHeitHoe ypaBHEHUE C IBYyMS
60 NepPEMEHHBIMH, €ro rpaduk,

IpUMEPBI pelIeHHs ypaBHEHH B
EJIBIX YUCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemienune cucrem IByX JTUHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

62

Pemienune cucrem IByX JTUHEHMHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH

63

Pemienue cucrtem IByX JTUHEHMHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

64

[Tpumeps! perieHus cucTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
NIEPEMEHHBIMU

65

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

66

I'paduueckas unTepriperanys
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

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

67

['padmyeckas uHTEpIIpETAIIUS
YpaBHEHUS C IBYMsI IEPEMEHHBIMU U
CHCTEM JIMHEHNHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

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

68

Pemenne TekCTOBBIX 3a/1a4 ¢
MIOMOUIBIO CUCTEM YPaBHEHUN

69

Pelienne TeKCTOBBIX 3a11a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUI

70

Peienne TeKCTOBBIX 3a11a4 C
ITOMOIIBIO CUCTEM YPaBHEHMI

71

YucnoBble HEPABEHCTBA U UX
CBOMCTBA



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Yucnoseie HEPABCHCTBA U UX

72 .
CBOIiCTBa
73 HepaBeHcTBO ¢ 0/1HOM TTEpeMEHHOM
74 JIunelinble HEpaBEHCTBA C OJJHOMN bubnmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c692
75 JIunelinble HEpaBEHCTBA C OJJHOMN bubnmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo0.ru/7f42c840
76 JIvHeiHbIe HEpaBEHCTBA C OHOM
MEPEMEHHOI U UX pelIeHue
77 CucTembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJHOM MEPEMEHHON U UX pElICHUE https://m.edsoo.ru/7f42cb88
78 CucTembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILICHHE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHHE
N3obpaxenue peneHus TMHEHHOTO
80 HEpaBEHCTBA U MX CHCTEM Ha bubmmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOU MPSMOM
N3obpaxenue pemeHus TIMHEHHOTO
81 HEPABEHCTBA U UX CHCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSIMOIA
KonTponbHnas pabora no temam
82 "HepaBenctBa. CucteMbl
ypaBHeHHI"
bubmuorexa [JOK
83 [Tonsarue KITUU
Pymicn https://m.edso0.ru/7f433c12
84 O0nacth onpeesIeHus] © MHOYKECTBO bubnmnoreka [JOK

3HauYeHUN PYHKIHUU

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



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

Crnioco0sI 3a1anus QyHKIAN

86 I'paduk dysakmm
87 CgoiicTBa QyHKIIUH, UX
oToOpakeHHEe Ha rpaduke
88 UYreHue U MOCTpOeHUE rpauKoB
GyHKIMHA
89 [Tpumeps! rpadgukoB GyHKITUH,
OTPAXKAIOIIHUX PeaabHbIC MPOIECCHI
DYHKIMH, OMKCHIBAIONINE MPIMYIO
90 06y aT?{ MPOIIO I/I(:?-Iaﬂbl-ile . bubmorexa HOK
PATHYIO HPOTIOpH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, HX TpapuKu
91 ['unepOona
92 ['unepOona
bubmuorexa [JOK
— 2
93 Ipagux gymxim y =x https://m.edso0.ru/7f4343e2
bu6mmoreka [IOK
94 r = x?
paduk pymKim y =X https://m.edsoo.ru/7f434572
Oyarmuu Yy =X2, Yy = X3,y =YX,y =
95 |x|}'lr I':(lmti/ecmey emeHZIe ’ bubmmorexa [JOK
TP . p . https://m.edso00.ru/7f434d38
YpaBHEHUI U CUCTEM YpaBHCHUU
OyHkmm Y =X2, Yy = X3,y =YX, y =
96 |x|'y? I:@Hti/ecmey emeHZIe ’ bubmmorexa [TOK
> Thai P y https://m.edso00.ru/7f434eb4
YpaBHEHU U CHCTEM ypaBHEHUH
[ToBTOpEHHE OCHOBHBIX MOHIATHIN H
97 METOJ/IOB KypCOB 7 U 8 KJIacCOB bubmorexa HOK
P . ’ https://m.edsoo.ru/7f4371aa
0000111eHIE 3HAHUI
08 IIpome:xxyToyHast aTTecTalUA. bubnnorexka [JOK

KonTpoJsbnas padora.

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

IToBTOpEHKE OCHOBHBIX MOHATUN U

99 METOJI0B KYPCOB 7 U 8 KJIaCCOB 1 bubmorexa LOK
FIOB KYP . ’ https://m.edso00.ru/7f437510
000011IeHrEe 3HAHUI
IToBTOpEHKE OCHOBHBIX MOHATUN U
100 METOJI0OB KYPCOB 7 U 8 KJIaCCOB 1 bubnmorexa [IOK
7108 KYP . ’ https://m.edsoo.ru/7f4376b4
00001IEHNE 3HAHNI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
101 METOHO0B KypCcOB 7 U 8 KJIaCCOB 1 bubmnorexa [IOK
7108 KYP . ’ https://m.edsoo.ru/7f436b88
000011eH1Ee 3HAHNI
AHanu3 IpoMeXyTOYHOU
102 arrecranuu. [IoBTOpeHne OCHOBHBIX 1 bubnuorexa [JOK
MOHSITUN U METOJIOB KypcOB 7 U 8 https://m.edsoo.ru/7f437858
KJ1accoB, 0000IIeHe 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KoJsun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposbie
/i Tema ypoxka Beero KonrTpoabubie | IlpakTuueckue ilsyqe}mﬂ :)Iﬁlt)l:f;OBaTeﬂbHLIe
padoThI padoThI pecypenI
PammonannHBIC yncna,
1 HWppalMOHAJIbHBIC YKCIIa, KOHEUHBIEC U 1
OCCKOHEYHBIC JECATUIHBIC TPOOH
MHOXeCTBO JIeHCTBUTEIBHBIX YHCEIT,
2 JIEACTBUTEIILHBIE YMCIIa KAK 1
OCCKOHEYHBIC JECATUIHBIC TPOOH
BzanMHO 0gHO3HaYHOE COOTBETCTBHE
3 MEXy MHOYKECTBOM JEHCTBUTEIbHBIX 1
YHCeN U MHOXKECTBOM TOUYEK
KOOPJAMHATHOM MPSIMO1
CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,
4 apupMeTHYECKUEe JEHCTBUS C 1
JIEHCTBUTEIIBHLIMA YHCIIAMHU
5 [Tpubmmx€HHOE 3HAUCHNE BETUYNHBI, 1
TOYHOCTh MPUOITHKCHUS
Oxpyrienue yncesn
Oxpyrienue yncesn 1
3 [Tpukuaka u olleHKa Pe3yIbTaTOB 1
BEIUHCIIEHUH
9 [Tpukuaka u olleHKa Pe3yIbTaTOB 1
BEIUHCIIEHUH
10 JInneiinoe ypaBHeHue. Pemenue 1 bubnuorex [HOK




YpPaBHEHUM, CBOJSIIMXCS K JIUHEHHBIM

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

JIuneitnoe ypaBHeHue. Pemenue

11
YpPaBHEHUM, CBOJSIIMXCS K JIUHEHHBIM
KBanparHoe ypaBHenue. Pelienue
. bubnmoreka [JOK
12 YpaBHEHUM, CBOSIIUXCS K 1
https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
KBanparHoe ypaBHenue. Peienue BuG OK
. noIMoTeKa
13 ypaBHEHUH, CBOJISALINXCS K 1
https://m.edso0.ru/7f43c542
KBaJIPaTHBIM
bubnnorexa [JOK
14 bukBanpaTHbie ypaBHEHUs nommoreka L1
https://m.edso00.ru/7f43c3d0
bubnnoreka [JOK
15 bukBaapaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
[Ipumeps! penieHus ypaBHEHUN
16 TpEeTbel 1 4eTBEPTON CTENEHEN
pa3oKEeHNUEM Ha MHOKHTEITH
[Ipumeps! penieHuss ypaBHEHUN
17 TpEThEN U YETBEPTON CTEIEHEN
pa3noKeHUEM Ha MHOKUTEIH
18 Pemenue 1po6HO-paliMoOHaIbHBIX bubnnoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f43c9b6
19 Pemenue 1po6HO-paiMoOHaIbHBIX bubnnoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f43c9b6
20 Pemmennie TekcTOBBIX 33124
anredpandeckuM MEeTOA0M
21 Pemmennie TekcTOBBIX 33124
anredpandeckuM MeTOA0M
22 Pemienue TekCTOBBIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anre6pa1/1qe<:KI/IM METOJ0M

KouTponbnas pabora no teme

23 " . .
YpaBHeHUsI ¢ OIHOI epeMEeHHON
24 VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduxk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduxk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHEHHBIX YPaBHEHUN
C IByMS IEPEMEHHBIMH U €€ peleHHe
97 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUN
C IByMSs IEPEMEHHBIMH U €€ pelieHHe
28 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUN
C IByMs IEPEMEHHBIMU U €€ pelieHue
29 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelieHue
Pemenne cucrem 1B aBHCHUIA,
30 OJTHO M3 KOTOPBIX nnzlxeggoe, a Ipyroe bubmmorexa [JOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENEHU
Pemenne cucrem 1B aBHCHHUIA,
31 OJTHO U3 KOTOPBIX nnzlxeggoe, a pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHHI,
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOpOM CTENCHU
Pemienue cuctem IByX ypaBHEHUIA,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOpOM CTEIICHU
34 I'paduueckas uHTEpIIpETALIS



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMBI ypaBHEHHI C IByMs
MIepEeMEHHBIMU

Pemenne TekCTOBBIX 3aJa4

35
anredpanvecKuM crocooom
36 Pemrenne TekcToBbIX 3a1a4
anredpanvecKuM crocooom
37 KonuTponbnas pabora no teme
"CucreMbl ypaBHEHUI"
38 I‘II/ICj‘IOBLIe HEpPaBEHCTBA U UX
CBOICTBa
YucioBbIe HEPABEHCTBA U UX bubnnoreka [JOK
39 CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICTE:MI)I JmHeﬁHLix HEPaBEHCTB C
OJIHOM MepeMEHHOM U UX pEeLIeHHE
44 CI/ICTE:MI)I JmHeﬁHLix HEPaBEHCTB C
OJIHO NepeMEHHOM U UX pEelIeHHE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJIHO NEPEMEHHOM U UX PELICHHE
46 KBagparHbsle HepaBEeHCTBA U UX bubnnorexa [JOK
peuieHue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnnorexka [JOK

perieHue

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



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHLIe HEPABCHCTBA U UX

bubmuorexa [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA U UX
peleHue
50 KBagpaTHble HEpaBeHCTBA U UX
peleHue
I'paduueckas uHTEpIIpETALUS
51 HIe)p;l;eHCTB u CI/ICTSM]iIepaBeHCTB c bubmorexa LHOK
https://m.edso00.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas mHTEpIIpETAIIS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbhas padota no teme
"HepaBencrsa"
54 KBangparuunas ¢pynkuus, e€ rpagux u bubnnorexa [HOK
CBOMCTBa https://m.eds00.ru/7f4396¢6
55 KBanpartuunas ¢pyHkus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBa https://m.eds00.ru/7f439842
56 KBanpartuunas ¢pyHkus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edso00.ru/7f4399b4
57 [Tapa6o:a, KOOpIMHATHI BEPIIUHBI bubnnoreka [JOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapabo:na, KOOpIMHATHI BEpPIIUHBI bubnnorexka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubnnorexka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43alac
50 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubnnorexka [JOK

napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl

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



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapaboina, KOOPAMHATHI BEPIUINHBI

bubmuorexa [JOK

o1 1apaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo0.ru/7f43a526
62 ITapa6o:na, KOOpIMHATHI BEPIIKHBI
1apabosibl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'padukn dynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku dynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|
68 I'paduxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas padota no teme bubnuoreka [IOK
"®yHkun" https://m.edsoo.ru/7f43ab84
70 [TonsiTne yncaoBoi bu6mmoreka [IOK
IIOCJIE0BATENBHOCTH https://m.edso0.ru/7f43e6¢6
3agaHue N0CIeJ0BATEIbHOCTH
71 peKyppeHTHOU hopmyIoi u bubmorera [JOK
. https://m.edsoo.ru/7f43ebda
¢bopmyIoit N-To wieHa
79 Apudmernyeckas U reoMeTpudecKas bubnnorexa [JOK
MIPOTrpeCCUuu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas U reoMeTpuyecKas bubnnorexka [JOK
IIPOrpeccUuu https://m.edsoo.ru/7f43f3b4
74 ®opmyisl N-To wieHa bubnuorexa [IOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apru(pMETHIECKON U TEOMETPUICCKOM
MIPOrpeccuii, CyMMBI IIEPBBIX N YICHOB

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

®opmyIbl N-To wieHa

75 apru(pMETHIECKON U TEOMETPUICCKOM bubmorexa LOK
P . P https://m.edsoo.ru/7f43ef2c
MPOTPECCUI, CyMMBI ITEPBBIX N WICHOB
dopMyIbl N-TO YieHa
76 apu(MeTHYECKON U TeOMETPHISCKOMN bubmorexa LOK
P . P https://m.edsoo.ru/7f43f0c6
MIPOrPECCUii, CYMMBI MTEPBBIX N YICHOB
@opMyisl N-T0 YIeHa
77 apu(pMEeTHIECKON U TeOMETPHISCKON bubnmorexa [IOK
P N P https://m.edsoo.ru/7f43f72e
MIPOrPECCUi, CYMMBI ITEPBBIX N YICHOB
@opMyisl N-T0 YIeHa
78 apu(MEeTHIECKON U TeOMETPHISCKON bubmmorexa [TOK
P . P https://m.edsoo.ru/7f43f8a0
MIPOrpeccuii, CYMMBI MIEPBBIX N YICHOB
N300pakeHne 4ICHOB
79 apu(MeTUYeCcKOil U reOMeTPHUECKOM
Mporpeccuil TOYKaMu Ha
KOOPJIUHATHOMN TUIOCKOCTH
N300pakeHne 4ieHOB
80 apu(pMeTUYeCKO U TeOMeTPUUECKOM
MPOrpeCcCuil TOUKaMH Ha
KOOPJMHATHOM TIOCKOCTH
81 JIMHENHBIN B SKCTTOHEHITNATbHBII
poct
bu6mmorekxa [IOK
82 C0KHbIE MIPOLIEHTEI
P https://m.edsoo.ru/7f43fe0e
Bbubaunoreka [IOK
83 CoKHBIE TTPOIICHTHI 1

https://m.edsoo.ru/7f4401a6



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6

84

Kontposbhas paboTta mo teme
"UucII0BBIE TOCIEA0BATEILHOCTH "

bubmuorexa [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHME, 0000IIEHNE U
CHCTEeMaTH3alus 3HaHuH. 3amuch,
CpaBHEHUE, JICUCTBUS C
JIEHCTBUTEIbHBIMU YHCIAMHU,
YUCJIOBas MpsMast

86

[ToBTOpeHUE, 0600IIeHNE 1
cucreMarusanus 3HaHu. [IponeHTsl,
OTHOIIEHHUSI, IPOIIOPLIUU

87

[ToBTOpenue, 0600IIEHNE 1
CUCTEMATU3ALMS 3HAHUM.
OxpyriieHue, NpuoInKeHNEe, OIICHKa

88

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3als 3HaHui. Pemenune
TEKCTOBBIX 33]1a4 apU(PMETHIECKUM
CII0COO0M

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

89

[ToBTOpeHue, 06001IeHNE 1
cHCTeMaTHu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 33/1a4 apuU(PMETUIECKUM
crmocobom

bu6nmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hannil. Pemenune
TEKCTOBBIX 33J1a4 apuU(PMETHIECKUM
crmocodom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHue, 0600IEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHH.
[Ipeobpa3zoBanue anredpandeckux
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

IToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3AlM 3HAHWIA.

bu6mmoreka [IOK

%2 [IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpEeHME, 0000IIEHNE U

93 CHCTEMAaTHU3alMs 3HAHUM. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIP)XEHUH, I0MyCTUMbBIC 3HAUCHHUS
[ToBTOpenue, 0600ICHNE 1

94 cucTeMaTu3alus 3HaHH. bubnuorexa [JOK
[IpeoOpazoBanue anredpanveckux https://m.edsoo.ru/7f444a94
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
IToBTOpEeHME, 0000IIEHNE 1

95 cUCTeMaTu3auus 3HaHui. OyHKINU: bubnnorexa [HOK
IIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH

96 IIpomexyTouynas aTrecTanms. bubnuoreka [IOK
KonTtpoJubnas pabora. https://m.edsoo.ru/7f444f44
[ToBTOpeHue, 06001IeHNE 1

97 cucTeMaTu3aius 3HaHu. OyHKINH: bubnmnoreka [JOK
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMIA
[ToBTOpenue, 0600IIEHNE U

98 cucrtemaTtusanus 3HaHui. OyHKuuu: bubnuorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpenue, 0000IIEHNE U

. bubnuotexa [JOK
99 cucreMaru3anus 3HaHui. OyHkum:

IOCTPOCHUC, CBOIMCTBa HU3YYCHHBIX

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



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6

byHKIMHA

100

[ToBTOpEeHME, 0000IIEHNE U
CUCTEeMaTH3alusl 3HAaHHH.
I'paduaeckoe pereHue ypaBHEHUN U
UX CUCTEM

bubmuorexa [JOK
https://m.edsoo.ru/7f445516

101

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HaHUH.
I'padmueckoe pemieHne ypaBHEHUHN U
HX CHCTEM

102

AHanu3 NpoMeXyTOYHOU aTTEeCTallUH.

O06001IeHYE ¥ cCUCTEMATU3 AL
3HAHUU.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



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

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM OBPA30OBATEJILHOM
ITPOI'PAMMBbI

7 KIIACC
Kon
nposepsie . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTEJIbHOM IPOrPaMMbl OCHOBHOI'O
MOT0
001ero oopazoBaHus
pe3yJibTa
Ta
1 Yucna ¥ BBIYUCIICHUS
11 BeInonHATe, codeTast yCTHbIE U MUCbMEHHbIE IPUEMBI, apu(MeTHUECKUE IEHCTBUS ¢ pallMOHAILHBIMU YHCIIaMU
1 HaxonuTe 3HaYeHMs YHCIOBBIX BBIPAXKEHUH, MPUMEHSATh PAa3HOOOpPa3Hble CIOCOOBI M TPUEMBI BBIYUCICHUS
3HAYEHUH IPOOHBIX BBIPAXKEHUMN, COJIEpKAIIMX OOBIKHOBEHHbIE U JIECATUUHBIE TPOOH
13 [lepexonuth OT 0AHON (OPMBI 3alMCH YUCEN K Ipyroi (mpeoOpa3oBbIBaTh JECATUUYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTH, B OECKOHEUHYIO IECATHUHYIO IpOOb)
14 CpaBHUBaTh U YIOPSAJOYMBATh PallMOHAJIbHbIE YUCIIA
15 OKpyrisTh yncna
16 BBINONMHATE NPUKHIKY U OLEHKY PE3ysbTaTa BBIYACICHUN, OLEHKY 3HAYEHHWW YMCIIOBBIX BBIPAKECHHI. BBITONIHATH
JEMCTBUS CO CTENIEHSAMHU C HATypaJIbHBIMU IT0OKa3aTes MU
1.7 [IpuMeHsTh pU3HAKK JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIN HaTypaJIbHbIX YUCEl
1.8 Pemarh npakTUKO-OpUEHTUPOBAHHBIE 3a/1aYH, CBSI3aHHbIE C OTHOILIEHHWEM BEJIMYWH, MPOMNOPIHUOHAIBEHOCTHIO




BCJIIMYHH, IIPOOCHTaAMHU, MHTCPHPETUPOBATE PE3YJIbTAThl PEHICHUA 3aJad C y‘léTOM OFp&HH‘ICHHﬁ, CBA3aHHBIX CO

CBOMCTBaMU PacCMaTPUBAEMBIX OOBEKTOB

2 Anrebpandeckue BoIpaKeHUS

91 Hcnonb30Bare anredpanyeckyro TEPMHHOJIOTHUIO U CHMBOJIMKY, NPUMEHSTh €€ B NPOLIECCE OCBOCHMS Y4eOHOIo
' Marepuaia

2.2 HaxonuTh 3HaueHns OyKBEHHBIX BBIPRXKEHUN IIPU 3a/IaHHBIX 3HAYEHUSIX IEPEMEHHBIX

23 BoinonHATe npeoOpa3zoBaHus LIEJIOT0 BbIPAXEHUSI B MHOTOYJIEH MPUBEACHUEM MOJIOOHBIX CIIaraéMbIX, PaCKPbHITUEM
' CKOOOK

Y BEIMONHATE YMHOXKEHHE OJJHOWIEHA HA MHOTOWIEH ¥ MHOTOWIEHA Ha MHOTOYWICH, IPUMEHATH (POPMYIIBI KBajpaTa
' CYMMBI U KBaJlpaTa pa3HOCTH

’5 Ocy1ecTBIATh pa3ioKeHNe MHOTOWIEHOB HA MHOXKMTENHU C IIOMOLIbIO BEIHECEHHS 32 CKOOKHM OOIIEro MHOKHUTEI,
' IPYNIHPOBKHU CIaraeMbIX, IPUMEHEHHUS! POPMYJI COKPAIIEHHOTO YMHOKEHHUSI

25 [TpumensTh MpeoOpa3oBaHUS MHOTOWJIECHOB JJIsl PEIICHUS Pa3IMYHbIX 337a4 U3 MaTEMAaTHUKH, CMEKHBIX MIPEJIMETOB,
' U3 peaJIbHOM MPaKTUKH

2.7 Mcnonb30BaTh CBONWCTBA CTEMEHEH C HATYPaIbHBIMH ITOKa3aTeNAMU JUIsl TPeoOpa3oBaHuUs BhIPAKEHHH
3 YpaBHEHUS U HEPAaBEHCTBA

31 Pemrate nuHENHbIE ypaBHEHUs C OJHOM NMEPEMEHHOW, IPUMEHSS IpaBUja MEpPEexXoAa OT MCXOJHOTO YPaBHEHUS K
' paBHOCUIIBHOMY eMy. IIpoBepsTh, SIBIISIETCA 1M YUCIIO KOPHEM ypaBHEHUS

3.2 [TpumensTh rpaduyeckre MeTOIbl MPH PEILICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM

3.3 [TonOupath npuMepsI nap Yucel, IBISIOUMXCS PeIIeHUEM JIMHEHHOTO YPaBHEHHUS C IByMsI lIEpEMEHHBIMU

3.4 Ctpouth B KOOPAMHATHON IJIOCKOCTU TpaduK JIMHEHMHOrO ypaBHEHHUS C JByMsl IME€pEMEHHBIMHU; IOJIb3YSCh




rpaduKoM, TPUBOJUTH IPUMEPHI PEHICHUS YPABHEHUS

3.5 Pemarp cucTeMbl IBYX JTMHEHHBIX YPAaBHEHUH C IBYMS TIEPEMEHHBIMH, B TOM YHCIIE TpadUICCKU

35 CocraBisATh W pelaTh JHUHEHMHOE YypaBHEHUE WM CHUCTEMY JIMHEHHBIX YpaBHEHUH 10 YCIOBUIO 3a/1auu,
' HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33JIa4M MOJIYYE€HHBIH pe3ynbTar
4 Koopaunatse! u rpaduku. @yHKIMN

a1 N300paxaTh Ha KOOPAMHATHOM MPSMOMl TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMWHATAM, Iy4Yd, OTPE3KH,
' WHTEPBAJIbI, 3aIIMCHIBATh YACIOBBIC MPOMEKYTKHU Ha AJIreOpandecKoM s3bIKEe

4.2 OtmeuaTs B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33/IaHHBIM KOOPAWHATAM

4.3 Crtpourts rpaduku nuHeHbIX QyHkuud. CTpouTs rpaduk GyHKIUU Y = [X|

4 OnuceiBaTh C MOMOUILI0 (PYHKIHMIA W3BECTHBIE 3aBUCHMOCTH MEXIY BEITUYMHAMU: CKOPOCTH, BPEMsI, PaCCTOSIHHE,
' IIEHY, KOJINYECTBO, CTOUMOCTb, TPOU3BOUTEIHHOCTD, BpeMsi, 00bEM pabOoThI

4.5 HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa

A5 [Tonumarp Tpadudeckuii crmocod MpencTaBieHHs W aHanu3a WHGOpMAIMW, W3BJIEKaTh M WHTEPIPETHPOBATH
' nH(popMaIuio 13 rpaduKoOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH

8 KUIACC
K IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrpPaMMbl OCHOBHOI'O
o o0mero odpasoBanus

1 Uwcna v BBIYUCIICHUS

11 Hcnonb30BaTh HavallbHbIE MPEACTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX YMCEN JUJIi CPABHEHMS, OKPYIJICHUS WU
' BBIYMCIICHHH, H300paxaTh JEHCTBUTEIBHBIC YUCIIAa TOYKAMH Ha KOOPAMHATHOM MPSMOMN




HpI/IMeHHTB ITIOHATHEC apI/I(l)MeTI/I‘leCKOFO KBaApaTHOI'0O KOPH:A, HAXOAHUTb KBaJApPAaTHLBIC KOPHH, HCIOJIb3ysd IIPU

1.2 HEOO0XO0AMMOCTHU KaJbKYJISATOP, BBIIOIHATH IPE0OpPa30BaHus BRIPAKECHUH, COACPIKAIMX KBapaTHbIC KOPHU, UCIIONIb3YS
CBOMCTBA KOpHEU
1.3 Hcnonp30Bath 3anucu O0IBIINX U MAJIbIX YHCEN ¢ IOMOUIbIO AECATUYHBIX Ipo0eil u creneHei yncna 10
2 Anrebpanyeckue BbIpaXKEHUS
”1 [IpuMeHATh MOHATHE CTENEHHU C LEJIBIM IT0Ka3aTelIeM, BBIIOIHATh Peo0pa3oBaHUs BbIPAXKEHUHN, COAEPIKALINX CTETIEHU
C LIEJIBIM [T0Ka3aTeIeM
25 BBINONHATE TOXIECTBEHHBbIE IPEoOpa30oBaHUs pPAlMOHAJIBHBIX BBIPAKEHUM HA OCHOBE MpaBWI JEHCTBUH Haj
MHOTOYICHAMH U alTreOpanvdecKuMu IpoOsiMH
2.3 PackiaapiBaTh KBapaTHbIN TPEXUICH HA MHOXKUTEIN
24 [TpumMeHnsaTh MpeoOpa3oBaHMsl BBIPAKEHUN Ul PEelICHHs pa3iMyHbIX 33734 M3 MaTeMaTHKH, CMEXHBIX MPEIMETOB, U3
peanbHON NPAKTUKH
3 VYpaBHEHUS U HEpPAaBEHCTBA
31 Pemate nuHelHblE, KBaJpaTHbIE ypaBHEHHMS W pALMOHAIbHbIE YpPAaBHEHMs, CBOJSIIMECS K HHUM, CHUCTEMBI JBYX
YpaBHEHUH ¢ ABYMS MTEPEMEHHBIMU
[TpoBOIUTH MpOCTENIIIME UCCIIEJOBAHUS YPAaBHEHUH U CUCTEM YPaBHEHUi, B TOM YHCIIEe C IPUMEHEHHEM IpaudecKux
3.2 npescTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CHCTEMa YpaBHEHUH pEIIeHUs, €ClIU UMEET, TO CKOJIbKO, U

npoyee)




33 [TepexoauTh OT CIIOBECHOU (POPMYITUPOBKH 334auH K €€ anreOpandecKoil MOJIEH ¢ TTOMOIIBIO COCTaBJICHUS YPaBHEHHS
WJIM CUCTEMBI YPAaBHEHU, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33a4 MOJTYYEHHBIN pe3yabTaT
[IpumeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JUJII CPABHECHUS, OLECHKH, PEIIATh JMHEWHBIE HEPABEHCTBA C OJHOMU

3.4 MEPEeMEHHON M WX CHUCTEMbl, J1aBaTh TpadUUYEeCcKyl0 WJUIIOCTPAIMI0 MHOXECTBA PEIICHUN HEpaBEHCTBA, CHCTEMBI
HEPaBEHCTB

4 OyHKIIUU

i1 [ToHnMaTh ¥ UCTIOIB30BaTh (DYHKITMOHAIHHBIC MIOHATHUS U S3BIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAYCHHSI), ONIPEICIISTh
3HaYeHUE (PYHKIIMH 110 3HAUCHHUIO apTyMEHTa, ONpeAeNaTh CBOMCTBa (pyHKIMHU O €€ rpaduKy
Ctpouts rpaduky dIeMEHTapHBIX QYHKIUH BHIA:

=k/x
42 |7
y=k/X, y =x?, ¥ = X3, y = |X|, OUCBHIBaTh CBOICTBA YUCIOBOW (PYHKIUH MO €€ rpauKy

9 KJIACC



Kon

nposepsie N .
poBep IIpoBepsiemble NpeAMeTHbIE Pe3yJAbTAThI 0CBOEHHS OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O
MOro
0011ero 00pa3oBaHus
pe3yJibTa
Ta
1 Hucna u BIYUCICHUS
11 CpaBHMBATH M YIIOPSI0YUBATh PallMOHATIbHBIE U UPPALlMOHATIbHBIE YUCIIA
BeimonHATe apudmeTrndeckne NeMCTBUS C palMOHAIBHBIMU YHCIAMH, COYeTas yCTHBIE W IHChMEHHBIC
1.2
MPHUEMBI, BBITTOJIHATH BHIYMUCIICHUS C HPPAIIOHAIEHBIMU YHCIIAMHU
HaxomuTe 3HaueHWs cTeneHeWd C IEJIbIMH TI0Ka3aTelsIMA W KOpPHEH, BBIYUCIATH 3HAUEHHS] YHCIIOBBIX
1.3
BBIPa)KCHU I
OKpyrasaTh JefCTBUTENbHBIE YMCIA, BBINOJHATh NPUKUAKY pPE3ylbTaTa BBIYUCICHUH, OLEHKY YHMCIOBBIX
14
BBIPA)KCHU I
2 VYpaBHEHUsI U HEPABEHCTBA
Pemrate nwHEWHBIE W KBaJIpaTHBIC YpaBHEHWs, YPaBHEHUS, CBOIIIMECS K HHM, MPOCTEUIIHE IPOOHO-
2.1

palroOHaIbHbIE YPABHEHUS




Pemate cucreMsl 1ByX JIMHEWHBIX YPABHEHUU C IBYMsI IIEPEMEHHBIMU M CUCTEMBI IBYX YPAaBHEHMH, B KOTOPBIX

2.2

OJIHO YPAaBHEHUE HE SIBJISETCS JIMHEHHBIM

Pemate TekcToBBIE 3aauM alreOpandeckuM CIOCOOOM C MOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CHUCTEMBI
2.3

JBYX YPaBHEHUH C ABYMS IIE€PEMEHHBIMU

[IpoBOoNTH MpPOCTEHIIME HMCCIEIOBAHUS YPAaBHEHHM M CHCTEM YPaBHEHHM, B TOM YHUCJIE C NPUMEHEHHEM
2.4 rpaduuecKux MNpeJCcTaBiIeHUN (HampuMep, yCTaHABIMBATh, UMEET JIM YPABHEHUE WM CHCTEMa YpaBHEHHIl

peLLeHMs], €CIIU UMEET, TO CKOJIBKO)

Pemiate nMHelHBIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MU300pakaTh PELICHHE HEPABEHCTB Ha YMCIOBOU
2.5

IIPSIMOM, 3aIIMCHIBAaTh PEIICHHUE C IIOMOIIBI0 CHMBOJIOB

Pemrate cucTeMbl JUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE KBAaJAPAaTHOE HEPABEHCTBO,
2.6 n300paXxkaTh pELICHHE CHCTEMbl HEPAaBEHCTB Ha 4YHCIOBOM MpsSMOI, 3amUCBIBATH pPEIIEHHWE C IOMOIIBIO

CHUMBOJIOB
2.7 Hcnonbs30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4
3 OyHKIMH




Pacno3naBarn (bYHKHI/II/I HU3Y4YCHHBIX BHIOB. Iloxa3eIBaTh CXEMaTHUYCCKH PacCIioJIOKCHHUE Ha KOOpHHHaTHOfI

3.1 wiockoctu rpadukoB GyHKiui Buma: Y=KX, y=kx+b, y=k/x, y=ax’+bx+C, B 3aBUCHMOCTH OT 3HAYCHHIi

KO3 PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () yHKIIMIA

[Toka3piBaTh CXEMATHYECKH PACIIONOKEHNE HA KOOPAMHATHOMN IUIOCKOCTH IpaduKoB GyHKIHUi Buma Y = VX, Y =
3.2

|X| ¥ OnMCHIBATH CBOMCTBA (DYHKIIHMIA

Ctpouth © U300pakaTh CXeMaTHYeCKM TpauKd KBaJApaTHYHBIX (DYHKIWH, OMUCHIBATH CBOWCTBA
3.3

KBQ/IPaTHYHBIX (DYHKIHI 110 UX rpadukam

Pacno3HaBath kBajpatuuHyro (QyHKIHIO 10 (OpMyse, MPUBOJWTH MPUMEPbl KBaJAPATHYHBIX (YHKIUH U3
3.4

peaNbHOI KU3HH, PU3NKH, TECOMETPUH

4 Apudmerndeckas 1 reoMeTpUIecKast IPOrpecCHu

4.1 Pacrio3HaBath apupMEeTHIECKYIO M TE€OMETPUUECKYIO TPOTPECCHH MIPU Pa3HBIX CIOco0ax 3aJaHus

BBIMONHATE BBIYMCICHUST C HCIOIB30BaHHEM (OPMYNT N-TO dWieHa apU(PMETHIECKOH W TEOMETPHUUYCCKOM
4.2

IIPOrpecCUii, CyMMBI IIEPBBIX N YIECHOB




4.3

I/1306pa>1<aTL YJICHBI ITOCJICA0BATCIIbHOCTH TOYKaMH Ha KOOpﬂHHaTHOﬁ IIJIOCKOCTH

4.4

PemraTe 3aa4u, CBA3aHHBIC C YHCJIIOBBIMU ITOCJICAOBATCIIbHOCTAMU, B TOM YHCJIC 3aa4u U3 peaﬂbHOﬁ KHU3HU (C

HCIIOJIb30BaHUEM KaJbKyJIATOPA, IIU(PPOBBIX TEXHOJIOTHIA)

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS

11 Jpobu OObIKHOBEHHBIE U JIECATUYHBIE, MEPEXO/] OT OJHOM (popMmbl 3amucu apodeit k apyroi. [lonstue
palMOHaIbHOIO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPSII0UMBAHUE PALlMOHAIBHBIX YUCEI

19 Apudmernueckue NeMcTBUSA ¢ palMOHAIBHBIMU 4HcIaMM. PemeHue 3amauy M3 peasbHOW MPaKTUKH Ha
4acTH, Ha ApoOH

13 Crenenb ¢ HaTypajJbHBIM I[IOKa3aTeJeM: OIpeJesieHre, IpeoOpa3oBaHUEe BBIPAXXEHUH Ha OCHOBE
OTIpeIeTICHUS, 3aIMUCh OOJBIINX YHCEI

14 [IpoueHThl, 3amuch MPOLEHTOB B BUJIE ApoOM U ApoOH B BUAE NMPOLEHTOB. Tpu OCHOBHBIE 33Jayd Ha
IIPOLIEHTBI, PELIECHHUE 3a/1a4 U3 PEeaIbHON MPAKTUKU




1.5

HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTH, Pa3JI0KECHUC HA MHOXKUTCIIU HATYPaJIbHBIX YHUCCIT

1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpSIMast U 00OpaTHast MPONOPLHUOHAIBHOCTH
2 Anrebpanyeckue BhIpaXKeHUs
2.1 [TepemeHHbIe, YMCIOBOE 3HAUCHUE BRIPAKEHUS C IepeMeHHOH. JlomycTiMble 3HaYeHHs] TIEPEMEHHBIX
2.2 [IpencraBneHre 3aBUCIMOCTH MEX]Ty BEIMIMHAMH B BHJIE (OpMYJibl. Berauciienus mo Gpopmynam
2.3 [Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHU, TOXKAECTBEHHO PaBHbIE BHIPAKEHUS
24 CBoiiCTBa CTENIEHU C HATYPAIbHBIM IOKa3aTEIeM
2.5 Onuounensl 1 MHOTOWIeHbI. CTenenb MHOTOWIeHA. ClI0KeHNe, BEBIYUTAHUE, YMHOKEHHE MHOTOWJICHOB
26 @opMynbl COKPAIIEHHOTO YMHOXKEHHMsI: KBagpaT CyMMbl M KBajapaT pa3HocTu. Popmyna pa3HOCTU
' KBaJpaToB. PazyioxeHne MHOTOWICHOB Ha MHOKUTETH
3 YpaBHeHUS
3.1 YpaBHeHHEe, KOPEHb YpaBHEHUS, TIPaBHIIa MPe0Opa3oBaHus ypaBHEHUsI, PABHOCUIILHOCTh YPaBHEHUM




JIuneliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YUCI0 KOPHEH JIMHEHHOTO YPAaBHEHMs, PELICHUE JIMHEUHBIX

3.2 .
YPaBHEHUU

3.3 CocraBieHne ypaBHEHUH 110 yCIOBUIO 3aJa4i. PelieHne TEKCTOBBIX 3aa4 C IIOMOIIBIO YPaBHEHUN

3.4 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk

35 Cucrema /ByX JIMHEHHBIX ypaBHEHUH C ABYMS IepeMeHHbIMHU. PerieHue cucteMm ypaBHEHUH CIIOCOOOM
10/ICTaHOBKU. [IpuMepsl pereHus: TEKCTOBBIX 3a/1a4 ¢ TOMOLIbIO0 CUCTEM YPaBHEHUM

4 Koopaunats! u rpaduku. OyHKImm

4.1 Koopaunara Touku Ha npsMon

4.2 Yucnossle TpOMEKYTKH. PaccTossHME MEXy 1ByMsI TOUKaMH KOOPAUHATHOW MPSMOMN

43 [TpsamoyronbHas cuctema koopauHaT, ocu OX um Oy. AGcuucca U opAMHATa TOYKM Ha KOOPIMHATHOM
IJIOCKOCTH

4.4 [Ipumeps! rpadukos, 3a1aHHbIX GopMmynaMu. UTeHue rpagukoB peaabHbIX 3aBUCUMOCTEN

4.5 [Tonstue pynkuuu. I'paduk ¢pynxnun. CroiicTBa GpyHKINN

4.6 Jluneitnas pynkuus, e€ rpaguk. I'papuk dyHkum y = [X|

4.7 I'paduueckoe penieHne TMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHHH




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA

1 Hucna u BIYUCICHUS

11 KBagpatuslii kopeHp u3 uucna. [lonsarue o0 wuppanuoHanbHOM uucie. JlecaTudHble NPUOIIKEHUS
' UppalOHAIbHBIX YUCET

12 CpoiicTBa apu(pMeTHUECKUX KBaJIpaTHBIX KOPHEH M MX MNPHUMEHEHHE K IpeoOpa3oBaHUIO YHMCIOBBIX
' BBIPAYKEHHI U BBIYUCIEHUAM. J[€CTBUTENBHBIE YK CIIA

1.3 CreneHsb ¢ 11ebIM MOKa3aTeseM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YKCia
2 AnreOpandecKkue BoIpaKCHUS

2.1 KBagpatHbiil TpéXuiieH, pa3iokeHue KBaJApaTHOro TPEXUIeHa Ha MHOKUTEIN

2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO ayireOpanyeckoi 1poou

2.3 CnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JIEJICHUE alre0panyeckux Ipooeit

2.4 PannonanbHble BEIpayKeHUS M UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEpPAaBEHCTBA

3.1 KBanpatHoe ypaBHeHue, popmyra KopHeil kBagpaTHOro ypaBHeHus. Teopema Buera

3.2 Perienue ypaBHeHM, CBOJISAIIMXCS K TUHEWHBIM U KBaIPaTHBIM

3.3 [Ipocreiinme ApoOHO-pallMOHATIbHbBIE YPaBHEHUS

34 I'paduueckass MHTEpIpeTalusl ypaBHEHHH C JIBYMs MEPEMEHHBIMH M CHCTEM JMHEMHBIX YpaBHEHHUIl ¢
' IBYMsI IepeMeHHbIMU. [IprMeps! peleHus CUCTeM HEIMHEHHBIX YPaBHEHUHN C IBYMS IEpEMEHHBIMU

35 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM




3.6

YucaoBwie HCpaBCHCTBA U UX CBOMCTBaA

3.7 HepaseHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JluHeliHbple HEpaBEeHCTBA C OHOM MepeMeHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIMH
4.1 [Tonstue pynkuuu. O61acTh ONMpeeeHuss U MHOKECTBO 3HaueHu GyHKIuu. CrocoObl 3agaHus GyHKIHIMA
4.2 I'paduk pynkuuu. YreHue cBOHCTB GyHKINH 10 e€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKIIHIA, OTpaKAOIMINX pealbHble IPOIECCHI
4.4 OyHKIMH, OMMUCHIBAIONTNE MPSMYIO B 00paTHYIO MPOTIOPIIHOHATBHBIC 3aBUCUMOCTH, UX rpaduKu
4.5 @yHkIuu y =x7 y = X’
4.6 OyHkuMu Yy = Vx, y = |x]|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM
9 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHMS
1 Uucna u BBIYUCIECHUS
11 PanronanbHbIe yncia, UppalMoOHaIbHbIC YHCIa, KOHEUHBIC U OECKOHEUHBIE IeCATUIHBIE APOOH




MHO0XeCTBO I[Cf/iCTBPITCJ'II)HBIX YHUCCII, ,Z[CI‘/'ICTBI/ITGJ'II)HBIG Yypclia Kak O0eCKOHEYHEIS JCCATHYHBIC ,Z[pO6I/I. Bzanmuo

1.2 OJIHO3HAYHOE COOTBETCTBUE MEXKIAY MHOKECTBOM JCHCTBUTEIBHBIX YUCEN U KOOPAMHATHOU mpsiMoil. CpaBHEHUE
JNEUCTBUTEIILHBIX YHCEN

1.3 Apudmerndeckue 1eHCTBUS C ACHCTBUTEIBLHBIMHU YHCIAMU
Wsmepenusi, npuOmmxeHus, oneHku. Pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHUPA, UIMTEIBHOCTh IPOILIECCOB B

1.4 okpyxaromem Mupe. [IpubnmxéHHOe 3HAUEHHE BEIMYMHBI, TOYHOCTH MNpHOMMKeHHus. OKpyrieHHe 4YHucCell.
[Ipukuaka u OLleHKa pe3yJbTaTOB BEIYMCICHUN

2 VYpaBHEeHUs 1 HEPABEHCTBA

2.1 VYpaBHEHUsI ¢ OHON TEpEeMEHHON

2.2 JIuneitHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM

2.3 KBanparHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIUMXCS K KBaJAPATHBIM

24 bukBagpatHoe ypaBHeHue. l[IpuMepsl pemieHus: ypaBHEHUN TPEThEW M YETBEPTOM CTENEHEH pPA3JI0KEHUEM Ha
MHOKHATEITH

2.5 Pemenne npo6GHO-paliiOHaNbHBIX YpaBHEHUN

2.6 Cucremsl ypaBHEHUI

2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU M €r0 Tpauk

2.8 Pemienne cucrem IByX JTMHEMHBIX YPABHEHHH C IBYMs I€PEMEHHBIMU




2.9

Pemmenue cuctem IByX ypaBHEHMI, OTHO U3 KOTOPBIX JTUHEHHOE, a PYroe — BTOPOH CTEEeHH

2.10 I'paduueckas uHTEpIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU

211 Pemienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocooom

2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Penienune nuHEHHBIX HEPABEHCTB C OAHON NepeMeHHON

2.14 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHON

2.15 KBanpaTHble HEpaBeHCTBa

2.16 ['padrueckas UHTEpIIpeTAIMsl HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMsl IEpEMEHHBIMU
3 OyHKIUU

31 KBanpatnunas ¢ynkuus, e€ rpagux u coiictsa. IlapaGona, KOOpAMHATEI BEpPIINHBI Mapaboiibl, OCb CUMMETPHUU
' napaboJIbl

3.2 I'paduku dpynkimii y=Kx, y=kx+b u ux coiicra

3.3 I'paduku Gynxumii y=k/X, y = x° 1 ux coiictsa

3.4 I'paduku GyHKIM , ¥ UX CBOHCTBA
4 YucnoBele NOCIEI0BATEIBHOCTH




i1 Onpenenenne W CHOCOOBI  3aJaHMS YHUCIOBBIX TIOCJTEIOBATEIBHOCTEH. 3alaHue TOCIEeI0BATEIILHOCTH
peKyppeHTHOU hopmysoi U GopMysoi N-TO YWieHa

4.2 Apudmernueckas rnporpeccus. @opmysbl N-ro wieHa apuPMeTHIecKoil Mporpeccuu, CyMMbI MIEPBHIX N UJICHOB

4.3 ['eomerpuyeckas nporpeccus. PopMybl N-TO YiieHa FTEOMETPUUYECKON MTPOTPECCUH, CYMMBI IEPBBIX N WICHOB

4 N3o0paxenue 4ieHOB apupMETHIECKONH U T€OMETPUUYECKOM MPOrpeccuii TOUKaMi Ha KOOPAMHATHOM TIIOCKOCTH.
JInHEeHbIN 1 SKCIIOHEHITMABHBIN pOCT

45 CJ105KHbI€ TPOLEHTHI

INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHHUS K PeIMETHBIM pe3y/bTaTaM 0CBOEHHUsI OCHOBHOI1 00pa3oBaTe/IbHOI
NPorpamMMbl OCHOBHOI0 001ero odopazosanust Ha ocHoBe ®I'OC

YMeHue onepupoBarh IOHATUAMHU: MHOKECTBO, IIOJMHOXECTBO, OIE€palUd HaJ MHOXXECTBAMH; YMEHUE
OIepUpPOBATh MOHATUSAMU: Trpad, CBA3HBINA rpad, AepeBo, UK, IPUMEHATh UX MPU PEIICHUU 33/a4; YMEHHUE

HCIIOJB30BaTh Fpa(i)I/I‘-ICCKOG MNPEACTAaBJICHUC MHOKCCTB JII OIMMUCAHUS PCAJIBHBIX IMPOUCCCOB U HBHCHHﬁ, Ipu




peIlIeHuN 3a71a4 U3 IpYrux y4eOHbIX MPeIMETOB

YMenue OIICPHUPOBATH MOHATUAMMU: OMPECACICHUC, aKCHUOMA, TCOPCMA, NO0KA3aTCIbCTBO; YMCHUC PACIIO3HABATDH
HCTUHHBIC W JIOKHBIC BBICKAa3bIBaHUA, NPHUBOAUTH IMNMPHUMEPBI W KOHTPIIPUMEPHBI, CTPOUTH BBICKA3bIBAHUSA H

OTpULlaHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, IIPOCTOE U COCTABHOE YUCIIO, JEIMMOCTh HATYPaJIbHBIX
quceN, MPU3HAKU JIEIMMOCTH, LI€JI0€ YMUCIO0, MOAYJb YHcia, OOBIKHOBEHHAas ApoOb U JAecCATHYHas ApoOb,
CTaHJApPTHBIA BUJ YHUCIIA, PALMOHAIBHOE YHCIO, UPPALUOHAIBHOE YMCIO, apu(pMeTHYEeCKUM KBaJpaTHBIN
KOPEHb; YMEHHE BBIIOJIHATD JECHUCTBUS C YUCIIAMH, CPABHUBATH U YIOPALOYMBATh YUCIIA, IPEICTABIIATH YHCIIA

Ha KOOPJIMHATHOM IIPSIMOM, OKPYIJIATh YUCIIA; YMEHHE JI€]1aTh IPUKUIKY U OLIEHKY PE3yibTaTa BEIYUCICHUN

YMeHune onepupoBaTh MOHATUSMH: CTENEHb C LENBIM ITOKa3aTesieM, apupMETHIeCKHid KBaJpaTHBIA KOPEHB,
MHOrOWIeH, anredpanydeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOM CTENeHU OoJblie
€MHMIIBI; YMEHHE BBINOJHATH pacdy€rsl Mo (opmynaMm, MpeoOpa3oBaHMs LENbIX, APOOHO-pallMOHAIBHBIX
BBIDAXKCHUM M BBIPAXEHUNM C KOPHSAMHM, pPa3JIO)KCHHME MHOIOWIEHAa HAa MHOXUTEIM, B TOM 4YHUCIE C

UCIIOJIb30BaHUEM (OpPMYJT pa3HOCTH KBaJIpaToOB U KBaJgpaTa CyMMbI U Pa3HOCTH

YMeHHe oInepupoBaTh NOHATHUSAMHU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOM IEPEMEHHOM, YHCIOBOE
HEpaBEHCTBO, HEPABEHCTBO C NEPEMEHHOW; yMEHHE pellaTh JUHEHHbIe M KBaJpaTHbIC YPaBHEHUS, JPOOHO-
palMOHAIbHBIE YPAaBHEHMS C OJHOM INEPEMEHHOM, CHCTEMBI JBYX JIMHEHHBIX YPABHEHWM, JIMHEHHBIE
HEpaBEHCTBA M UX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-pallMOHabHBIE HEPABEHCTBA C OJHOM NMEPEeMEHHOMH, B TOM
yuCle NpPH PEIIEHWH 3a7ad W3 JPYruX MpPeIMETOB M NPAKTUYECKUX 3a/ad; YMEHHUE HCIIOIb30BATh
KOOPJMHATHYIO MPSIMYIO M KOOPJIWHATHYIO IIOCKOCTb JUIsl M300pakeHUsl PellieHUi ypaBHEHUI, HEPAaBEHCTB U

CHUCTEM

YMeHue onepupoBaTh HOHATUAMH: (QyHKUMA, Trpaduk GYHKIMH, HYIM (QYHKIUHA, [TPOMEXYTKH




3HAKOTIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUs, yObIBaHUS, HAaUOOJbIIEe M HAMMEHBIIECEe 3HAUYCHUS (YHKIIUY;
YMEHHE OIEPUPOBATh NOHATUSMHU: TMpsSMas MPOMOPIHOHAIBHOCT, JIMHEHHAas (QYHKIUS, KBaJIpaTHUYHAs
dbyHKIMsI, oOpaTHas NPONMOPIHOHAIBLHOCTh, Iapadoja, rumnepbosa; YMEHHE CTPOUTh Tpaduku QyHKIUH,
UCIIOJIb30BaTh TpaUKH JIJIs OTIPEACIICHUS] CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, ISl PEIICHUS 3a/1a4 U3 APYTUX

yueOHBIX MPEIMETOB U pealbHON KU3HU; YMEHUE BhIpakaTh (popMyrIaMu 3aBUCUMOCTH MEXy BETUYMHAMHU

YMmenue ONCpHUPOBATh MOHATHUAMU: IMOCICAOBATCIBHOCTD, aqu)MCTHHGCKaFI U TCOMCTPUUCCKaA IPOrpeCCuu;
YMCHHE HCIIOJIB30BATH CBOMMCTBa HOCJ'ICI[OBB.TCJ'IBHOCT@I‘/‘I, (bOpMy.TIBI CYMMbI U O6H.I€FO YICHa IIpHU PCIICHUH

3a/1a4, B TOM YHUCIIE 3a]1a4 U3 IPYrUX y4eOHBIX MPEIMETOB U peaIbHON KU3HU

YMeHue pemaTth 3a7aud pasHbIX TUIOB (B TOM YHWCJIE HA MPOLIEHTHI, JOJU U YaCTH, JABHKEHUE, padoTy, LIEHY
TOBApOB M CTOMMOCTb IIOKYIOK M YCIIYI, HaJlOTH, 33Jaud U3 00JacTW YIpPaBICHMS JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); YMEHHME COCTaBIISATh BBIPAXKEHMSI, YPABHEHHUS, HEPABEHCTBA M CHUCTEMBI 110 YCJIOBHIO 3a/layH,

HCCJIICA0BATH MMOJTYUYCHHOC PCIICHUC U OLICHUBATDH HpaBJIOHOJ_'[O6HOCTB MOJIYYCHHBIX pPE3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (UTypa, TOUKA, OTPE3OK, MpsMas, Jyd, JOMaHas, yroji, MHOIOYTOJbHHUK,
TPEYroJbHUK, PaBHOOEAPEHHBIH U PaBHOCTOPOHHUN TPEYrOJbHUKH, IPSIMOYTOJIbHBIN TPEYroJbHUK, MEINaHa,
OucceKTpuca U BbICOTA TPEYroJbHUKA, YETHIPEXYTOIbHUK, MApalIeIorpaMM, poMO, IPSIMOYTOJIbHUK, KBaJIpar,
Tpamneuusi; OKpy>KHOCTb, KpyT, KacaTelbHasl; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMU (PUTypaMu; YMEHHUE pellaTh
3a/la4, B TOM 4YHCJIE€ U3 TOBCEAHEBHOW >KM3HHM, HA HAXOXKIEHHE I€OMETPUUYECKUX BEIMYHMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp u (akToB

10

YMeHue omnepupoBaTh MOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO TPEYrOJIbHUKOB; MapaieIbHOCTh U
NEPIEeHIUKYISIPHOCTh MPSAMBIX, YTOJI MEXKIY MNPSAMbIMH, NEPIEHINKYISAp, HAKIOHHAs, MPOEKLHs, Mojodoue
¢uryp, momoOHbIe TPEYroJbHUKH, CHMMETPUS OTHOCHUTEIBHO TOYKHM M TNPSMOM; yMEHHE paclo3HaBaTh

PaBEHCTBO, CHMMETPHIO U M01001e GUryp, mapamieabHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B OKpPYKaIOLIEM




MuUpe

11

YMeHue onepupoBarh MOHATHSAMH: JJIMHA, PACCTOSIHUE, Yroi (BEJIMYMHA YIVa, CHHYC M KOCHUHYC yrja
TPEeyrojbHHUKa), MIIOMIAa/b; YMEHHE OLEHUBATh Pa3MepPhl MIPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM MUPE; YMEHUE
OpUMEHATh (HOpMYJBl TIEpUMETpPa W IUIOMAAW MHOTOYTOJIBHHUKOB, JUIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra,
o0bemMa NPSIMOYTOJILHOTO Mapajulefienue/a; YMEHUE NPUMEHATh IMPU3HAKH PAaBEHCTBA TPEYTrOJIbHUKOB,
TEOpeMy O CyMMe YIJIOB TpeyroibHUKa, Teopemy Iludaropa, TpUroHOMeTpHYecKHE COOTHOIIEHHS ISt

BBIYMCIICHHS IJTUH, PACCTOSIHHM, TIJIOIIA 1eH

12

YMenue n3o0paxarp miockue GUrypbl 1 uX KOMOMHAILIWU, MPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C TTIOMOIIbIO

LIepTé)KHI)IX HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB I10 TCKCTOBOMY UJIM CUMBOJIbBHOMY OITMCAHUIO

13

YMmenue OIICPHUPOBATH MOHATUAMU: NPAMOYTOJIbHAA CUCTEMa KOOPAWHAT, KOOpAWHATHI TOYKHU, BEKTOP, CyMMa
BCKTOPOB, IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIbB30BATH
BCKTOPBLI U KOOPAWHATBI JJIA MPEACTABIICHUA JAaHHBIX W PCIICHUA 3aJad, B TOM YUCIIC U3 APYTruUx yqe6me

MNpeaAMETOB U peaanoﬁ JKHN3HHU

14

YMeHue omnepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE M  KPYTOBble JHarpaMMbl, TaONUIBI, CpeaHEee
apudmernyeckoe, MeAuaHa, HauOosblllee M HAaUMEHbIIEEe 3HAYEHMs, pa3Max 4YMCIOBOIO HaboOpa; yMeHHE
U3BIIEKAaTh, WHTEPIPETUPOBATh W TpeoOpa3oBbIBaTh HMH(OpPMAIHMIO, TMPEICTAaBICHHYIO B TaOmuIaX W Ha
IyuarpaMmax, OTPaKAIOIIYI0 CBOWMCTBA M XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U SBICHUW; yMEHUE

pacino3HaBaTb U3MCHUYUBLIC BCJIIMYHUHBI B OKPYKAIOIICM MHUPC

15

YMeHue onepupoBaTh MOHATHUAMU: CIy4YailHBIA OMBIT (CIy4yallHBIA SKCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE
(371eMeHTapHBI MCXOJ]) CIIyYalHOT'O OIBITA, CIYy4aHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOIUTh
BEPOATHOCTH CIy4YalHBIX COOBITHII B OMNBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHUE

pemaTte 3aga4u METOAOM OpPTraHU30BAHHOTO Hepe6opa U C HUCIOJB30BAHUCM IIpaBUJIa YMHOKCHUA; YMCHUC




OLICHUBATh BEPOATHOCTH PEAIBHBIX COOBITHH U HBHeHHﬁ, IIOHUMATh POJIb MPAKTUYCCKH IOOCTOBCPHEBEIX U
MaJIOBCPOATHBIX COOBITHII B OKpYyKaromeM MUPE U B JKU3HHU,; 3HAKOMCTBO C IMOHATUCM HC3aBUCHUMBIX C06LITI/II71;

3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €TI0 POJIbIO B MAaCCOBBIX SIBJICHUAX

16

YMenue BbIOMpaTh NOAXOAALIMNA M3YYCHHBIM METOA JJs peleHHs 3a7adyd, IMPUBOIUTH PUMEPEI
MaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U KU3HU, PACIIO3HABATH IPOSBICHUE 3aKOHOB MaTEMaTHKU B
HCKYCCTBE, OIIMCBIBATh OTIEJbHBIE BBIAAKOLIUECS PE3YJIbTAThl, IOJIYYEHHBIE B XO/I€ Pa3BUTHUS MAaTEMAaTUKH KaK
HAyKH, NPUBOAUTH IPHUMEPbl MATEMaTUYECKUMX OTKPBITUH M MX aBTOPOB B OTEYECTBEHHOW M BCEMHPHOM

UCTOpUU

HEPEYEHD 3JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D ITO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, TIPOLIEHTHI, OECKOHEUHbIE TEPUOANYECKHE APOOH
13 ParmonansHeie uncina. ApudMeTHdecKie onepalyy ¢ palioHATLHBIMA YACIaMHU
1.4 JlelicTBUTENbHBIE YUCTa. ApH(PMETHUYECKHE ONIEPALIUH C ACHCTBUTEIbHBIMU YUCIAMH




1.5 [TpuGnuxEHHbBIE BEIYMCIICHUS, TPABUIIA OKPYTIICHHS, TPUKU/IKA M OIICHKA PE3yJIbTaTa BEIYMCICHUIN
2 AnrebpanyuecKue BHIPAKCHHS

2.1 BykBeHHbIe BhIpaKeHUs (BBIPAKCHUS C TIEPEMEHHBIMH )

2.2 Crenens ¢ nensiM mokasareneM. CTeneHb ¢ pallnoOHaAbHBIM MoKa3aTesaeM. CBOWCTBA CTENCHH

2.3 MHorousneHsl

24 Anrebpaunyeckas 1po0b

2.5 ApudmeTnueckuii KOpeHb HaTypaibHOU cTerneHu. JleiicTBus ¢ apupMeTHueCKUMU KOPHSIMH HaTypalIbHON CTENEeHU
3 VYpaBHEHUS U HEpPAaBEHCTBA

3.1 [enble u 1poOGHO-paiioHaNbHbIE ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YPaBHEHHM

3.2 Ienbie u 1poOHO-paroHaNbHbIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENLHOCTEH




4.2

Apudmerndeckas U reoMeTpudeckas nporpeccuu. opmysa CI0XKHBIX IPOLIEHTOB

) OyHKIMH
OyHkus, crnocodbl 3agaHus QyHkuuu. I'padpuk Qynkuuu. OOnacTe onpeneneHuss U MHOXECTBO 3HA4YEeHUH
5.1. ¢bynkuuu. Hymn ¢yaxnum. [IpoMexxyTku 3HaKONOCTOSHCTBA. [IpoOMe)yTKHM MOHOTOHHOCTH (DYHKIUH. MaKCHMyMBbI
1 MUHUMYMBI QyHKIH. Hanbomnpiiee 1 HanMeHblee 3Ha4eHne PYHKINU Ha IPOMEKYTKE
6 KoopanHaTsl Ha IpsMOil U TIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBoicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabsHuKu
7.4 OKpy>XHOCTb U KpYyI'
7.5 N3mepenune reoMeTpuieckiux BeITUUYUH
7.6 BexTops! Ha MII0CKOCTH




BepOHTHOCTB N CTaTUCTHUKA

8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB

8.3 Kombunatopuka

8.4 MHuosxecTBa

8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



