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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHMsI M B MMOBCEAHEBHOM XKu3HU. Pa3BuTHe y 00y4arommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBacT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYarolIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHne U KOHKPETU3aIMIo, a0CTparupoBaHue u
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIHOW  JIEATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITEIbHOE
peleHue 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjii OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHuU: «Yucna ¥ BeIUKCIEHUSN», « ANTeOpandecKkue BhIpAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX CoOJAep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
JpPYTUMHU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKH PACCYXKaTh, MUCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ A9TUM B TMporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJAJCHUIO O0YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTtudeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «AmnreOpa» sBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne muHMA «YHWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaNbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMM YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

Copnep:kanue JByX aireOpanyecKux JIMHUN — « AITeOpanyecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
SBJIEHUN peanpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOASAT Takke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, W OBJIAJICHUE HaBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUISL OMCAHUS U UCCIEA0BaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u oduectBe. M3yueHue marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUH LIUBUIN3ALUN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma © BBIUKCICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcs 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 yaca B Hezenio).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECSATHYHBIE, MEPEX0]] OT OJHON (HOpPMBI 3anucu
npobeit k gapyroi. [loHATHe palnMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palMOHAIBHBIMA YMCIIaMU. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTesieM: ONpEeIeNIeHHue, MpeoOpa3oBaHUe
BBIPQXEHHUI HA OCHOBE OIpEIEeIeHUs], 3aUCh 00X yucen. [IpouenTsl, 3anucek
IIPOLIEHTOB B BUJE JIpoOU U JpOOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JACIUMOCTH, pA3J0KEHHUE HAa  MHOKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJsiredOpanvyecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomycTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM OKA3aTEJIEM.

OpHowiensl U MHOTOWIEHBI. CteneHb MHOTOWwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaapaToB. PaznoxxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, MpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUM.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Penienne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C ABYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle TpOMeXXYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpssimoyrosibHast cucteMa kKoopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkumn. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelneHne THHEHHBIX YpPaBHCHHH W CHCTEM JMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHATBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{efiCTBUTEIIbHBIC YUCIIA.

CreneHb ¢ LenbIM IOKa3aTeneM U e€ cporictBa. CTaHaapTHAs 3allUCh YHCIIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBagpaTHbiii  TpE€XxuieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JeJIeHHE alreOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiiime qpoOHO-palMOHAIbHBIE YPABHEHUSI.

['padrueckas mHTEepnperanrs ypaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUHA

[lonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAUYCHHI
¢bynkun. CrnocoObl 3a1anus QyHKINH.

I'paduk ynkuuu. Yrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpadukoB QyHKINIHA, OTPaXKAIOIINUX PEATbHbBIE MPOIIECCHI.



@DyYHKIIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuH y = x2, y = x3, y = \x, y=|x|. T'padugeckoe
pellIeHNE YPaBHEHUM U CUCTEM YPaBHEHUM.

9 KIIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBbIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO AEMUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM ITPSMOM.

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

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

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh MpUOIMxKeHuss. OKpyrieHue
yucen. [[puknaka u oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUMN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TPETbeW U 4ETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-paniMOHAIBHBIX YpaBHEHUU. PerieHne TEeKCTOBBIX 3ajiay
aNredpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHre cucrteM IByX ypaBHEHH,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOou. PemieHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoicrtpa. [lapabona, KoOpaAHHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUH MapadOoJIbL.

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



Yucnosele  moCHeAOBaTEIbHOCTUYHCIOBBIE  MOCIEA0BATENbHOCTH M
Nporpeccuu

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

Apudmernueckass U reoMeTpuueckas mporpeccuu. QopMmyinbsl n-ro 4ieHa
apu(pMeTHIeCKOl U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4YICHOB apHU(PMETHUECKON W TEOMETPHUYECKOW MpOorpeccuid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUKCKOW 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, IMPEICTaBICHHEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABIECHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodecCHOHaIbHOM
NESTEIIbBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHUMAHHMEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH M MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHNWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3J0pOBOE  IUTAHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYECKUX 3HAHUW Ui pelleHus 3ajad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAaHUPOBAHMUS IOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEel Cpenbl, OCO3HAHHEM
JI00aIBHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PeLICHNUS;

8) aganTanusi K U3MEHAIMMCH YCJIOBUAM CONMAJTBHOM M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITa IPYTUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOoBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue AeicTBUI:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWUH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICTICHNS] ~ TOHSATUW, YCTAHABIWMBATh CYIIECTBEHHBIA  MPHU3HAK
Kiaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QOPMYIUPOBATH U  TPEOOPA30OBBIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIC;



BBISIBISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHMS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
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 penieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA,
(bopMynaupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpoldIemMy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIAEAOBAHME MO  YCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOiI;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c undopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpPMAIMHU, JTaHHBIX,
HEOOXOUMBIX JIJISl peIIeHU 3a1a4H;

BBIOHMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
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(OOpPMAIUU TIO KPHUTEPHUAM, MPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 0OCYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyIEeCTBA  KOMaHIHOM U
UHAMBUIYAJIbHON paboThl NpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpPyNmoBbIX (opmax pabotsl (0OcCyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMU KOMaH/IbI,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEJIHO COCTABJIAThH IUIAH, AJITOPUTM PELIECHUs 3a1adu (Wid €ro
4acTh), BBIOMpATh CIOCOO pPEMICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yabpTara peueHusl MaTeEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU pPEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTU MOCTABICHHOW LENIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS WIM HEJOCTIKCHUS T1EIIH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIEAYIOIINE
MpEeIMETHbIC PE3YJIbTATHI:

Yucjia 1 BLIYMCTIEHUS

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

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSTH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAXKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT 0AHOM (HOPMBI 3aMHCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJITh Yucia.

BBINOMHATS TPUKHUAKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HAYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH AEUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

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

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337]a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEMbIX OOBEKTOB.

AsredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyl0 TEPMUHOJIOTHIO M CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

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

Breimonuate  mpeoOpa3oBaHus — IIEJIOTO  BBIpAXEHUS B MHOTOWICH
MIPUBECHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, YyMHOXKEHHE OJTHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCylIeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXXWTENS, TPYNIHPOBKH CIIAaracMbIX,
npuMeHeHusT HOPMYJT COKPAIIEHHOTO YMHOKCHUS.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHbBIX 337a4
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTENSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMs U HEpaBeHCTBA

Pemats yMHEWHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY eMy. IIpoBepsATs, sBisIeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

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

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

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

Pemiath cuctemsl IBYX JIMHEHHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU, B TOM
quciie rpadu4ecKy.

CocraBisaTh W pemaTh JMHEHHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 3a1laHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBbIE IPOMEXKYTKHU Ha
anreOpanyecKkoMm si3bIKe.

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

OnucelBaTh C TMOMOUIbIO (PYHKIMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJWYECTBO, CTOMMOCT,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii cmocod MpeacTaBlIeHUs U aHaiM3a WH)OpmaIuwy,
W3BJICKATh U UHTEPIIPETUPOBATH HH(GOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJIYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HayaJdbHbBIE MPEJACTABICHHUS O MHOXECTBE JI€MCTBUTEIBHBIX
YuCcel JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxkaTh IEWCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[TpumensaTh moOHATHE apU(pMETHUYECKOrO KBAaAPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHHU, HCIONB3Yys MPH HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJIHSTH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



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

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHATHE CTENEHM C IeJIbIM [IOKa3aTeslieM, BBIMOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTEIICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PackianbiBaTh KBapaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumensTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEeIICHUST Pa3IUMYHbIX 3a/1ay U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W paldOHAIBHBIC ypaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUHN C ABYMs IEPEMEHHBIMH.

[IpoBouTh MpocCTeilve UCCAeOBaHUSI YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUECKUX MPEeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexomuTh OT cioBecHON (OPMYITUPOBKU 3ajlauyu K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O0O3HAYCHMs), OMPENEsITh 3Ha4eHHE (QYHKIHMH 1O 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PYHKITHH 10 €€ rpaduKy.

Crpoutsb rpaduku dJeMEeHTapHBIX GYHKIUN BUJIA:

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

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAIIbHBIE YHCIIA.

BolnonHsATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueras YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU IOKa3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

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

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPAaBHEHUs, YPAaBHEHUS, CBOJAILIMECA 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  anreOpauvdeckKuM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHMUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUH (YCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHMS, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YHUCIOBOW MNPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIINE KBaJgpaTHOE HEPABEHCTBO, H300pa)»kaThb pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMMCHIBATH PEIIEHHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacnoJioKeHNe Ha KOOPJAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKIUN BUOA: y = kx, y
—kx+b y=kix,y=ax2 +bx+c¢, y=x3, y=1x, y= |x|, B 3aBUCHMOCTH OT
3HauYEHUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HU300paXaTh CXEeMaTHYECKU TpapUKA KBAIPATUUHBIX (DYHKIIMM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHM 1O UX TpaduKam.

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

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

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

BbINONMHATE  BBIUMCIACHHS C HUCHOJB30BaHUEM (OpMyNT N-ro 4jieHa
apu(pMeTnYeCcCKo U reOMeTPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBAaTENIbHOCTH TOYKAaMHU Ha KOOPJIMHATHOU
IJIOCKOCTH.



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



1

2
3
4
5

TEMATUYECKOE IINTAHUPOBAHUE
7 KIIACC
HanMeHOBaHMe Pa3IesioB H TeM

Ne i/
NporpamMMbl

Ywucna u BeuKcieHus. PalnonanbHelie
qucja

Anrebpanyeckue BbIpaXKEHUS
VYpaBHEHUS U HEPAaBEHCTBA
Koopaunats! u rpaduku. OyHKumun
[ToBTOpEeHME M 000OIIEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

25

27
20
24

102

KonTposabHbie
padoThI

— e

IIpakTnyeckue
padoThbI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/3T9611 VNP

https://m.edso0.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY 10F
https://m.edsoo.ru/HIOISN9VV
https://m.edsoo.ru/XBWB68AXB




8 KUIACC

Ne i/

10

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMMmblI

Uucna u Beruucienus. KBaaparusie
KOpPHHU

Uucna u BerunciieHus. CreneHs ¢
LEJIBIM T1I0KA3aTeNIEM
Anrebpanyeckue BbIpaKeHHUS.
KBanparsslii TpéXuieH
Anrebpanyeckue BbIpaKeHHUs.
Anrebpanueckas 1poob

YpaBHEHHNs 1 HEPABEHCTBA.
KBanparusie ypaBHeHUs

YPaBHeHI/IH 1 HECpABCHCTBA. Cucremsl

yYpaBHEHUU

YpaBHEHUS U HEPABEHCTBA.
Hepasencra

®yHK1r. OCHOBHBIE TOHATHS
Oynkuuu. Yncnosle GyHKIUN

[ToBTOpenue u 0600IIeHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBO 9acoB

Bcero

15

15

15

13

12

102

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

JyekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/ORMAGNHCK

https://m.edsoo.ru/Q7A3CXOIL

https://m.edso0.ru/GB7K30KCG

https://m.edsoo.ru/Y683RP1V9

https://m.edsoo.ru/UDKT3SXO0P

https://m.edsoo.ru/1COHSLYTW

https://m.edsoo.ru/SDGS 10004

https://m.edso0o.ru/30QTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT




9 KUIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMMmblI

Uucna u Berunciienus. JlelicTBUTENbHEBIC
qucia

YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI
ypaBHEHU I

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
DyHKIUMU
YucnoBble IOCIEA0BATEIILHOCTH

[ToBTOpenue, o6odIIEHNE,
cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

14

14

16
16
15

18

102

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

JuiekTpoHHbIE (HU(POBbIE)
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo.ru/E9QJ7QNTB

https://m.edsoo.ru/LLGLQKIU2

https://m.edsoo.ru/UTNAJAKLP

https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120]

https://m.edsoo.ru/YMZ3IOUNQ







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne
o/ Tema ypoka
1 [TonsiTHe panoOHATBHOTO YHCIIA
) Apudmernueckue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMU
3 Apudmerrdeckue I1UCTBUS C
palMOHAIbHBIMU YU CIIAMU
4 Apudmerndeckue I1eHCTBUS C
palMoOHAIbHBIMU YU CIaAMHU
5 Apudmernueckue IeHCTBUS C
palMOHAIBHBIMU YHCIIAMU
6 Apudmerndeckue 1eHCTBUS €
palMOHAIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsaouuBaHue
palMOHAIBHBIX YHCEI
g CpaBHeHue, ynops/1041MBaHue
paloHaIbHBIX YHCEI
9 CpaBHeHue, ynops0unBaHue
palMOHAIBHBIX YUCEI
10 CreneHsb ¢ HaTypaJIbHBIM
MIOKa3aTeseM
1 CreneHb ¢ HATypaTbHBIM

moxKasarcJjicM

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/JJISPOLJ5P

https://m.edsoo.ru/5YQ5110PH

https://m.edsoo.ru/VBKUYA1I3

https://m.edsoo.ru/RKKGCDWDX

https://m.edsoo.ru/6J97WH7B0

https://m.edsoo.ru/XOBICPKYU

https://m.edsoo.ru/Q5SHC4XNN 1

https://m.edso00.ru/ZXX160XM6

https://m.edsoo.ru/68SKNGFY 1

https://m.edsoo.ru/JINAP6MXKP

https://m.edso00.ru/7ZXOSTGAUE




12

13

14

15

16

17

18

19

20

21

22

CrerneHb ¢ HaTypaJIbHBIM
[I0Ka3aTeieM

Crernenb ¢ HaTypaJIbHBIM
MoKasaresiem

CrerneHsb ¢ HaTypaJIbHBIM
HOKa3aTeeM

PernieHne 0OCHOBHBIX 33724 Ha
IpoOu, IPOLIEHTHI U3 peabHON
NPaKTHKH

PernieHne 0OCHOBHBIX 33724 Ha
JpOoOH, MTPOLICHTHI U3 PEATbHOM
HPaKTUKH

Pemrenyie ocHOBHBIX 3a7a4 Ha
JIpoOH, TIPOLIEHTHI U3 peaIbHOMN
MPaKTUKU

Pemrenyie ocHOBHBIX 3a7a4 Ha
JpoOH, TIPOLIEHTHI U3 PEATHHOU
MIPaKTUKHU

[TpusHaku genmuMocTH,
Pa3I0KEeHUS HA MHOKHUTEIN
HaTypaJbHBIX YNCET
[Ipu3Haku nenuMocTy,
Pa3I0KEHNU Ha MHOKUTEIIN
HaTypaJIbHbIX YUCEIl
PeanibHbIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
[IPONOPLIUOHAIBHOCTH

PeannpHbIE 3aBUCUMOCTH.

https://m.edsoo.ru/Z2DMKS5TOQ

https://m.edsoo.ru/30K9HK3E5

https://m.edsoo.ru/XRAUSPIXC

https://m.edsoo.ru/88A9SXJOC

https://m.edsoo.ru/ZK6CAOTTS

https://m.eds00.ru/XJOO68PRV

https://m.edsoo.ru/ZRZR56B42

https://m.edsoo.ru/M9B2YO6EH

https://m.edsoo.ru/QMEKSFB3K

https://m.edsoo.ru/ZGBIDNS4T

https://m.edsoo.ru/7P7GGF7FW




23

24

25

26
27
28

29

30

31

32

33

[Tpsimast u oOpaTHas
MPOMOPIMOHAIBHOCTH
PeanbpHbIe 3aBUCUMOCTH.

[Ipsimast u oOpaTHas
MPOMOPLUOHATIBHOCTH

PeannHabIe 3aBUCUMOCTH.
[psimast u oOpaTHas
MPONOPLIMOHATBHOCTH

KonTtponpsHast pabora o Teme
"PanmonanpHble yucna'

bykBeHHbIE BbIpaXeHUs
Dopmysl

Dopmybl

ITepemennsie. Jlonyctumele
3HAYEHUS IEPEMEHHBIX

[IpeobpazoBanmne OyKBEHHBIX
BBIPAXEHUH, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MOT00HBIX
cllaraeMbIxX

[IpeobpazoBanne OyKBEHHBIX
BBIPAXEHUH, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MTOT00HBIX
ClTaraeMbIX

[IpeobpazoBanue OyKBEHHBIX
BBIpa)KEHUH, PACKPBITHE CKOOOK
¥ TIPUBEICHUE MOJJOOHBIX
CcllaraeMbIX

[IpeoOpazoBanne OYKBEHHBIX

https://m.edsoo.ru/SDPN9TZ6X

https://m.edsoo.ru/TQHPVAWHS

https://m.edsoo.ru/HBPVHNVWX

https://m.edsoo0.ru/6UVOUYGHZ
https://m.edsoo.ru/ULONSB6MQ
https://m.edsoo.ru/811X5GM37

https://m.edsoo.ru/U1S48TT7P

https://m.edsoo.ru/SAWKACS5UI

https://m.edsoo.ru/NMFL9ZXGT

https://m.edsoo.ru/MT7LIHJTI

https://m.edsoo.ru/2PS60L2MX




34

35

36

37
38

39

40

41

42

43

44

45

46

47

BBIPAXECHHH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MTOA00HBIX
craraeMbIX

CBoiicTBa CTENEHH C
HaTypaJbHBIM TIOKa3aTeeM

CBoiicTBa CTENEHH C
HaTypaJIbHEIM I10Ka3aTelIeM

CBoiicTBa CTEIEHH C
HATypaJIbHEIM [10Ka3aTelIeM

MHuorouseHsl
MHuorouseHsl

Cl10)KeHHe, BEIYMTaHUE,
YMHO>KE€HHE MHOTOUYJIEHOB

CnosxeHue, BEIYUTAHUE,
YMHOXXEHHE MHOTOYJIEHOB

CnosxeHue, BEIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB

CrnoxeHne, BEIYUTAHUE,
YMHO>KEHHE MHOTOUJIEHOB

DopMynbl COKpAIEHHOTO
YMHOXCHHA

DopMynbl COKpAIEHHOTO
YMHOXCHHA

DopMyIbl COKpALIEHHOTO
YMHOKEHHUS

DopMmyJibl COKPAILIEHHOTO
YMHOXEHHUS

DopMyIIbl COKpALIEHHOTO

https://m.edsoo.ru/NWOPGZD5X

https://m.edsoo.ru/FHTOO6IK9

https://m.edsoo.ru/B6428 B6HE

https://m.edsoo.ru/SBYRPH63Q
https://m.edsoo0.ru/TX5A1BYOP

https://m.edsoo0.ru/SQUZRWDNE

https://m.edsoo.ru/VIEABSLKS

https://m.eds00.ru/9SIVSVCCR

https://m.eds00.ru/SMVOVWOOX

https://m.edsoo.ru/NO4UJ 1909

https://m.edsoo.ru/HO43N45XG

https://m.edsoo.ru/M65HAZI9OK

https://m.edso00.ru/GKZX20Z60

https://m.edso0o.ru/I0VSJ490G




48

49

50

51

52

53

54

55

56

57

58

59

YMHOXCHHA

PasnoxxeHne MHOTO4WIEHOB Ha
MHOKATEIIN

PasnoxxeHne MHOTOYWIEHOB Ha
MHOXHUTCIIN

PaznoxxeHrne MHOTOYJIEHOB Ha
MHOXUTCIN

PasnoxxeHne MHOrO4IEHOB Ha
MHOUATEIIN

KonTtponpsHast pabora o Teme
"AnreOpanyeckue BoIpaxeHus"

VYpaBHeHue, npaBuiIa
npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPAaBHEHUN

JIuneliHOEe ypaBHEHHE C OAHOU
[IEPEMEHHOM, pelIeHue
JIMHEUHBIX YPaBHEHUN
JIuHeitHoe ypaBHEHUE C OJHOMU
IIEPEMEHHOM, pelIeHne
JIMHEUHBIX YPAaBHEHUN
JIuHeitHoe ypaBHEHUE C OJTHOM
IIEPEMEHHOM, pelIeHNe
JIMHENHBIX YPAaBHEHUN
Pewrenue 3ana4d ¢ noMOLIBIO
yYpaBHEHUN

Penrenue 3amad ¢ OMOIIBIO

YpaBHEHUU

Penrenue 3amad ¢ mOMOIIBIO

https://m.edsoo.ru/SNDJBUQPC

https://m.edsoo.ru/IFZ9ZMWBF

https://m.edsoo.ru/VHOYO83S6

https://m.edsoo.ru/OW7BZH4R7

https://m.edsoo.ru/BDDEVS4EK

https://m.edsoo.ru/GRH9GP2KI

https://m.edsoo.ru/J9IAC3MES

https://m.edsoo.ru/0QRSEM6NP

https://m.edsoo.ru/D6OWXRO9D

https://m.edsoo.ru/PQ795X9GS

https://m.edsoo.ru/NAYY0Z53U

https://m.edsoo.ru/A2Y4UUQVN




60

61

62

63

64

65

66

67
68
69
70
71

72

73

ypaBHEHUH

Pemrenue 3aga4d ¢ moMoIIbIO
ypaBHEHU M

JInHeitHOEe ypaBHEHUE C IBYMS
NEPEMEHHBIMH U €T0 Ipaduk

JIuHeitHoe ypaBHEHUE C IBYMsI
MEPEMEHHBIMH U €ro rpaduk

Cucrema ByX JIMHEHHBIX
YpaBHEHUI ¢ IByMs
nepeMEHHBIMH

Cucrema ByX JIMHEHHBIX
YpaBHEHUH C JIBYMSI
NIepEMEHHBIMH

Cucrema IByX JIMHEHMHBIX
YpaBHEHUU C JIBYMSI
MIEPEMEHHBIMU

Cucrema AByX JTMHEHHBIX
YpaBHEHUH C IByMs
NIEPEMEHHBIMU

Pemenue cucrem ypaBHEHUI
Pemenne cucrem ypaBHEHUN
Pemenue cucrem ypaBHEHUI
Pemenne cucrem ypaBHEHHN
Pemenue cucrem ypaBHEHUI

KonTponbhas pabota no teme
"JIuHeitHble ypaBHEHUS"

Koopaunara Touku Ha mpsiMoi

N T = S S

https://m.edsoo0.ru/N9YLIHCLZ

https://m.edsoo.ru/W14LGR2MY

https://m.edsoo.ru/L8TETJ2C6

https://m.edsoo.ru/QTD7JFP1J

https://m.edsoo.ru/OAGIEXGNA

https://m.edsoo.ru/HPXUV46S1

https://m.edsoo.ru/OUPONYNVT

https://m.edsoo.ru/3ATJIIWTX
https://m.edsoo.ru/4RXQ705DK
https://m.edsoo.ru/K46JM2756
https://m.edsoo.ru/B9E2ZSFE2
https://m.edsoo.ru/SJOXABKOI

https://m.edsoo.ru/SUUBMW2MW

https://m.edso0o.ru/J66IRK3NT




74
75

76

77

78

79

80

81

82

83

84

85
86
87
88
89
90
91

YucnoBble NPOMEKYTKH
Hucnossle IPOMEKYTKU

Paccrosnue Mexny nByms
TOYKaMU KOOPJAMHATHOU IIPSAMOM

Paccrosnue mexnay n1BymMs
TOYKAMU KOOPJAMHATHOU MPSAMOi

[IpssmoyronbHas cucrema
KOOPJMHAT Ha IJIOCKOCTH

[IpsiMmoyronbHas cucteMa
KOOPJIMHAT Ha MJIOCKOCTH
[Tpumeps! rpadukoB, 3a1laHHBIX
dbopmynamu

[Tpumeps! rpadukoB, 3a7aHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3a1TaHHBIX
bopmynamu

Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEN

Urenne rpaduKoB peaqbHbIX
3aBUCHUMOCTEHN

[onsarue pyHkuun
I'paduk pyHkunu
CgoiicTBa (pyHKIMH
CaoiicTBa QyHKIMI
Jluneitnast pyHkuus
Jlunetinas GyHKIUSA

[TocTpoenue rpaduka TuHEHHON

S G G W G O G Sy

https://m.edsoo.ru/SSFASVYRF
https://m.edsoo.ru/MAHAVI11]J

https://m.edso0o0.ru/9QZUGCUFD

https://m.edsoo.ru/PV132Y944

https://m.edsoo.ru/CO30ERB50

https://m.eds00.ru/NCF8JGC5X

https://m.edsoo.ru/OPJQUG389

https://m.edsoo.ru/LOC2FIZXO

https://m.edsoo.ru/QBNENXORE

https://m.edsoo.ru/DXYUCRJ0OB

https://m.edsoo0.ru/6K9KNZOTV

https://m.edsoo.ru/07DA7MB42
https://m.edsoo.ru/TZMJKTS3T
https://m.edsoo.ru/SJISWIIWRK
https://m.edsoo.ru/XZFOX71JC
https://m.edsoo.ru/C3FTZAUXY
https://m.edsoo.ru/CSINSCITT
https://m.edsoo.ru/ALDEVUW7L




92

93
94

95

96

97

98

99

100

101

102

byHKIUHA

[Moctpoenne rpaduka TuHEHHON
byHKIUA

I'padux pynkuum y =[x|

I'padux bynkmmm y =[x|
KontponbHast pabora o Teme
"KoopauHatsl u rpaduKu.
Oynkuun" / Beepoccuiickas
npoBepoyHas paboTta

Wrorosast koHTpOIBHAS paboTa /
Bcepoccuiickas npoBepoyHas
pabora

[ToBTOpEHNE OCHOBHBIX MOHSATUI
¥ METOJIOB Kypca 7 Kiacca,
00001IeHnEe 3HAHUHT

[ToBTOpEHNE OCHOBHBIX MOHITHI
¥ METOJIOB Kypca 7 Kiacca,
00001IeHNe 3HAHUI
IToBTOpEHNE OCHOBHBIX OHATHI
¥ METOJIOB Kypca 7 Kiacca,
000011IeHe 3HAHU I
IToBTOpEHNME OCHOBHBIX MOHSATUIA
Y METOJIOB Kypca 7 Kiiacca,
000011IeHNEe 3HAHWI

[ToBTOpEHNE OCHOBHBIX MOHSITHI
Y METOJIOB Kypca 7 Kiiacca,
000011IeH1E 3HAHWI

IToBTOpEHNE OCHOBHBIX OHATHI

https://m.edsoo.ru/AG8V2CCL2

https://m.edsoo.ru/U2B6L.BB43
https://m.edsoo.ru/L17LHIBMJ

https://m.edso00.ru/057QJMNO5

https://m.edsoo.ru/UJPPNSA43

https://m.edsoo.ru/6OMBVGGTM

https://m.edsoo.ru/NM6BWRAQO1

https://m.eds00.ru/05O1XLYKM

https://m.edsoo.ru/NXJQTIV2B

https://m.edsoo.ru/3TWCLI18ED

https://m.edsoo.ru/VFV8G92XL




U METOJIOB Kypca 7 Kjacca,
000011IeH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102



8 KUIACC

Ne
n/n

10

11

12

Tema ypoka

KBagpaTHbiii KOpeHb U3 UKciia

[TonsiTHE 00 HPpANMOHATEHOM
qrcie

I[eCHTI/I‘lHBIe HpI/I6JII/I)KeHI/I$I
HppalMOHAJIBHBIX YK CCII

JecsiTuunble MpUOIMKEHNS
UPPALMOHAIBHBIX YUCEI

JlericTBUTENBHBIC YHCTIA

CpaBHeHuE 1EHCTBUTENBHBIX
qrcen

CpaBHEHHE TEUCTBUTEIBHBIX
qucen

Apudmerndeckuil KBaapaTHbIHI
KOPEHb

VYpaBHeHue Bua X* = a
CaolicTBa apupMeTUIECKUX
KBaJPaTHBIX KOpPHEN
CgoiicTBa apudMeTHUeCKuX
KBaJIpaTHBIX KOpHEN
[IpeoOpazoBaHme YNCTOBBIX
BBIPAXKEHHUI, COJIEPHKALIUX
KBaJlpaTHbIE KOPHU

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/3PYSJ3U86

https://m.edsoo.ru/TO1FCTPEP

https://m.edso00.ru/PSDUTXXKO

https://m.edsoo.ru/U7480B1Y5

https://m.edsoo.ru/79TXEY8FV

https://m.edsoo.ru/JSVGS5LR7S

https://m.edsoo.ru/01 XPS5E2H

https://m.edsoo.ru/VAEN1S6V1

https://m.edsoo.ru/3JYROJY XS

https://m.edsoo.ru/6PF3GHKFE

https://m.edsoo.ru/ZWRT952Y4

https://m.edso0.ru/6301JGP3Z
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14

15

16

17

18

19

20

21

22

23

[IpeoOpaszoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKALTUX
KBaJIpaTHbIE KOPHU
[Ipeobpa3zoBanue YUCTOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
KBaJIpaTHbIE KOPHU

CTeneHb ¢ IEIbIM IT0Ka3aTelIieM

CranpapTHas 3anKCh YHUCIIA.
Pa3zmepsl 00beKTOB
OKpYXaromero Mupa (ot
AJIEMEHTApHBIX YaCTHIL JI0
KOCMHUYECKHX 00BEKTOB),
JUINTEJIBHOCTD IPOLIECCOB B
OKpY’KarolleM MUpe

CBolicTBa CTENEHH C LETIBIM
IoKa3aTejieM

CBoOICTBa CTEIICHU C O CJIBIM
IIoKa3aTcjieM

CBOMNCTBA CTEIEHH C IIEIBIM
MOKa3aTejieM

CBoOICTBa CTEIICHU C O CJIBIM
IIoKa3aTcjiemM

CBoOICTBa CTEIICHU C O CJIBIM
IIOKa3aTcjieM

KBagpaTHbiii TpEXUieH

https://m.edsoo.ru/SVPTOXEBR

https://m.edsoo.ru/151VDLKUY

https://m.edsoo.ru/JT3RAMNER

https://m.edsoo.ru/SEJEHTO11

https://m.edso00.ru/8LR8SF4V6

https://m.edsoo.ru/73DCZHCDB

https://m.edsoo.ru/JSXJD3SRP

https://m.eds00.ru/2950Y2QME

https://m.edsoo.ru/4SFFT1US4

https://m.edsoo.ru/MIMHAI34E

https://m.edsoo.ru/WIOBFQW90
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26

27

28

29

30

31

32
33
34

35

36

37

KBagpaTHbiii TpExwieH
Paznoxenue kBapaTHOro
TpEéXuiieHa HA MHOXKHUTEIN
Paznoxenune kBagpaTHOro
TPEXUWIEHA HA MHOKUTEIIN
KonTponbhas pabota no remam
"KBagparusie kopHu. CTeneHu.
KBanpaThsiii Tpexusnen"
Anrebpanueckas 1poOb
JonycTuMble 3HaUEHUS
MIEPEMEHHBIX, BXOAIINX B
anreOpanvdecKue BhIPKCHUS
JlonycTrmble 3HAaYEHUS
MEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaKeHUs
OCHOBHOE CBOICTBO
anreOpanyeckoi 1podu
Cokpaiienue apooei
Coxpaiienue apooeit
Cokparenue apooei
CrnosxxeHue, BBIMUTaHHE,
YMHOXEHUE H JICTICHHE
anredpandeckux apooeit
CrnosxeHue, BBIYUTAHHE,
YMHOXEHUE U JIEIICHNE
anreOpanyeckux Apooeit
CrnoxeHune, BRIYUTAHHUE,
YMHOXEHUE U JICIICHNE

https://m.edsoo.ru/PM9Q3ZUAL

https://m.edsoo.ru/OR3IMUMSW 1

https://m.edsoo.ru/SOBG3CP5E

https://m.edso00.ru/O36XRGIQ5

https://m.edsoo.ru/0BCM3MZ4J

https://m.edsoo.ru/A2ALJCKNS5

https://m.edsoo.ru/YMIS4PJ3A

https://m.edsoo.ru/XNOZ18EQC

https://m.edsoo.ru/JSL20LYZ8
https://m.edsoo.ru/PSCIFH6V?2
https://m.edsoo.ru/3RF22K1BA

https://m.edsoo.ru/T2YC5BOUR

https://m.edsoo.ru/Y4RT87TS5

https://m.edsoo.ru/NQK42IH3C
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39

40

41

42

43

44

45

46

47

48

49
50

anreOpanvecKux apooei

CnoxeHue, BEIYUTAHUE,
YMHOXXEHUE U JCTICHHUE
anreOpanvecKux apooei

[IpeobpazoBanue BeIpaXeHUH,
coJepKaliX aredOpandecKue
npodu

[Ipeobpa3zoBanue BhIpaXeHUH,
coJieprKalIuX ainredpanyeckue
npobu

[TpeoOpa3oBaHue BbIpAXKEHUH,
coJiepKalux anredpandyeckue
npobu

KonrponbHas pabora no reme
"AnreOpanyeckas JpoOp"
KBagparnoe ypaBHeHue
Henonnoe kBagpaTHOE
ypaBHEHHE

Henonnoe kBanpatHoe
ypaBHEHUE

dopmyna KOpHEW KBapaTHOTO
ypaBHEHUS

®dopMyna KOpHEH KBapaTHOTO
YpaBHEHHUS

dopmyna KOpHEW KBaIpaTHOTO
YPaBHEHHUSA

Teopema Buera

Teopema Buera

https://m.edsoo.ru/QI91ZWRG1

https://m.edsoo.ru/YVNZKPK65

https://m.edsoo.ru/LPFWMK7TJ

https://m.edsoo.ru/VE1H89120

https://m.edsoo.ru/4B6QF1CK3

https://m.eds0o0.ru/W3XOESWYD

https://m.edsoo.ru/AIN38VEFM

https://m.eds00.ru/GBI9Y63AN

https://m.edsoo.ru/P20QUYN33

https://m.edsoo.ru/9M2AEEGA7

https://m.edsoo.ru/EAQWY8GAS

https://m.edsoo.ru/7IRUOFTGX
https://m.edso0.ru/J266 VKENC
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52

53

54

55

56

57

58

59

60

Peuienue ypaBHeHuHi,
CBOJSIINXCS K KBaIPATHBIM

Peuienue ypaBHeHuMi,
CBOJSIIUXCS K KBaJPaTHBIM

[Ipocreiimmue apoOHO-
palMOHAIIBHBIE YPaBHEHUS

[Tpocreiimue apodHO-
paluoOHaIbHbIE YPAaBHEHUS

Penienne TekcToBBIX 3a/1a4 C
HOMOIIBIO KBaJJPAaTHBIX
YpaBHEHUN

Pemrenue TeKCTOBBIX 3a7a4 ¢
MMOMOUIBIO KBaJPaTHBIX
yYpaBHEHUHU

KonTponbHas pabora no teme
"KBanpatHbsle ypaBHeHuUs"

JIuneliHOe ypaBHEHHE C IBYMS
HepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPaBHEHUM
B LIEJIBIX YUCIIAX

JIuneliHOe ypaBHEHME C 1BYMs
NepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPaBHEHUU
B LIEJIBIX YUCIIAX

JIuneliHOe ypaBHEHME C 1BYMs
NepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPaBHEHUM
B LIEJIBIX YUCJIAX

https://m.edsoo.ru/Z52VU6686

https://m.edsoo.ru/R1GOOVKTG

https://m.edsoo.ru/U1FNJAZF8

https://m.edsoo.ru/DOANX92R9

https://m.edsoo.ru/N1TRKZ377

https://m.edsoo.ru/GPSZ60P01

https://m.edsoo.ru/YCK7879MO

https://m.edsoo.ru/1D6P24TGY

https://m.edsoo.ru/G8VSI61KI

https://m.edso0.ru/JJGVELWVD
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62

63

64

65

66

67

68

69

Pemenne cucrem nByx
JIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

Pemenue cuctem nByx
JIMHEWHBIX YPaBHEHUH C JBYMS
MepPEeMEHHBIMU

Pewenne cucreM nByx
JMHENHBIX YPABHEHUH C ABYMsI
HepEeMEHHBIMU

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

[Ipumeps! penieHus cucreM
HEJIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMHU

['paduueckas MHTEpIIpeTALUSI
YpaBHEHUS C AByMs
IIEPEMEHHBIMHU U CUCTEM
JIMHENHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

I'padmueckas uHTEpHIpETALIUSL
YpaBHEHUS C JByMs
MIEPEMEHHBIMHU U CUCTEM
JIMHENHBIX YPABHEHUH C IBYMsI
IEpEMEHHBIMU

Peuienne TeKCTOBBIX 3a11a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI

Penrenye TeKCTOBBIX 3a7a4 C

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

https://m.edsoo.ru/EGINO9VKR

https://m.edsoo.ru/XSG1574KE

https://m.edsoo.ru/HA 1C66PPE

https://m.edsoo.ru/1LF10LRD4

https://m.edsoo.ru/DS5S8RTS59

https://m.edsoo.ru/FB2QE83KH

https://m.edsoo.ru/VPI4HATGO

https://m.edsoo.ru/1TXPT3IM9G
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71

72

73

74

75

76

77

78

79

80

IIOMOIIBIO CUCTEM ypaBHCHPIP'I

Pemrenne TEKCTOBBIX 3a/1a4 C
MIOMOUIBIO CUCTEM YPaBHEHUM

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

YuciioBbie HEPABEHCTBA U UX
CBOMCTBA

HepasenctBo ¢ onHOM
MepEeMEHHOMN

JInneliHbIe HEPABEHCTBA C
OJHOM MEPEMEHHON U HX
pemenue

JInHeHbIE HEPAaBEHCTBA C
OJHOM MIEPEMEHHOU U UX
pelienre

JInHeHbIE HEPaBEHCTBA C
OJHOM MEPEMEHHOU U UX
pelenue

CHcTeMBbl JTUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEIIEHUE
CucteMsl THHEHHBIX
HEPABEHCTB C OJHOMN
MIEPEMEHHOM U MX PEIICHHE

Cuctembl TUHEHHBIX
HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIICHUE

N3obpakenue pereHus

https://m.edsoo.ru/ABQITT507

https://m.edsoo.ru/CB9YSBILS

https://m.edsoo.ru/MBZB81JYX

https://m.edsoo.ru/WOWYFQHGH

https://m.edsoo.ru/PHEWS5XUM9

https://m.edsoo.ru/IKM353RIF

https://m.edsoo.ru/2VKLV2LYT

https://m.edsoo.ru/GUYIZ69NL

https://m.edsoo.ru/RYNK1DQGI

https://m.edsoo.ru/JVXV93HQ7

https://m.edsoo.ru/78XFCWWQO0
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82

83

84

85
86

87

88

&9

90

91
92
93
94

JIMHEMHOIO0 HEPABEHCTBA U UX
CHUCTEM Ha YMCIIOBOM IIPAMOMN

N3o0pakeHue pereHus
JUHEHHOTO HEPaBEHCTBA U UX
CHCTEM Ha YUCJIOBOM MPSAMOU

KonTtponbHas pabora o Temam
"HepasenctBa. CucteMbl
ypaBHeHUH"

[NonsTne pyHKunM

O0nacth onpeaeneHus u

MHOKECTBO 3HAUYCHHI Cl)YHKI_[I/II/I

Crioco0b1 3a1aHust PyHKIUI

I'paduk pyHkunu

CaotlicTBa QyHKINH, UX
oTtoOpakeHue Ha rpaduke
YreHne u NOCTPOCHUE
rpadukoB QpyHKUINN

[Tpumeps! rpadukoB GyHKIUH,
OTpaKaIOIINX peasibHbIe
IPOLIECCHI

DyYHKIMU, ONMCHIBAIOIINE
OpsSAMYI0 U 00paTHYIO
IPONOPLHUOHATIBHBIE
3aBHCUMOCTH, UX IrpaduKu
['unepbomna

l'unepbona

I'padux byakmmm y = x>
Oyukmn y =x2, y = X3, y = VX,

—_— e e

https://m.edsoo.ru/M40O8RIB6H

https://m.edsoo.ru/AFAASWUYI

https://m.edsoo.ru/M7USFIZBE

https://m.edsoo.ru/NY794719T

https://m.edsoo.ru/7C3YS5FGCJ
https://m.edsoo.ru/6KS990PSE

https://m.edsoo.ru/LO1DK1GZH

https://m.edsoo.ru/6NW13Y2J0

https://m.edsoo.ru/H721 A60PX

https://m.edsoo.ru/M2ZYHHYM 1

https://m.edsoo.ru/AODPRUL72
https://m.edsoo.ru/T13T3AC5W
https://m.edsoo.ru/K97Z1.Q2X7Z8
https://m.edsoo.ru/ZTL9LSEU7
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96

97

98

99

100

101

102

y = [x|; rpaduueckoe penieHue
YpPaBHEHUU U CUCTEM
yYpaBHEHUI

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B KYpCOB 7 U
8 KjaccoB, 0000IIeHNE 3HAHMI /
Bcepoccuiickas npoBepoyHas
pabora

HToroBast KOHTpOJIbHAS paboTa
/ Beepoccuiickas mpoBepoOYHast
pabora

IToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB KYpCOB 7 H
8 K1accoB, 0000IIEHNE 3HAHUMI

[ToBTOpEHME OCHOBHBIX
MOHATHI U METOJOB KYpPCOB 7 1
8 Ki1accoB, 00001IeHNE 3HAHUI

[ToBTOpEHME OCHOBHBIX
MIOHATHI U METOJOB KYpCOB 7 1
8 Ki1accoB, 00001IeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB KYpCOB 7 H
8 KJ1accoB, 0000IICHIE 3HAHMMI

[ToBTOpEHUE OCHOBHBIX
MOHSATUI U METOJIOB KypCOB 7 U
8 KaccoB, 0000IIIEHNE 3HAHUMI

[ToBTOpEHKHE OCHOBHBIX
MOHATHI U METOJ0B KYpPCOB 7 1

https://m.edsoo.ru/FECQS5PBHS

https://m.edso00.ru/GQY736KN4

https://m.edsoo.ru/MN4HSJHJF

https://m.edsoo.ru/9GEQ8DER9

https://m.edsoo.ru/W38DAPFWK

https://m.edsoo.ru/PMPINWV IR

https://m.edsoo.ru/NKYBQIPEQ

https://m.edsoo.ru/EV544RI5Q




8 Ki1accoB, 000011IeH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
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9 KUIIACC

Ne
n/n

Tema ypoka

PanmonananHbIE YKCIIa,
HMppaIMOHAJILHBIE YHCIA,
KOHEYHBIE U OECKOHEYHBIE
NECATUYHBIC TPOOH

MHO0XeCTBO NEHCTBUTEILHBIX
Yyycel; 1eHCTBUTEIbHBIE YHCIIa
Kak 0ECKOHEYHBIE JIECITUYHBIE
npodu

B3anMHO o1HO3Ha4HOE
COOTBETCTBUE MEXKIY
MHOXECTBOM JIEUCTBUTEIBHBIX
YHUCeJl U MHOXKECTBOM TOYEK
KOOPAMHATHOU IIPSAMOM

CpaBHeHHE IEUCTBUTEIBHBIX
qrcen, apuhMeTHIECKIE
JEUCTBUSA C IEUCTBUTEIbHBIMU
YUCIaMHu

[TpubmmkénHOe 3HaUEHNE
BEJIMYUHBI, TOYHOCTH
NpUOIMKEHUS

Okpyrienue yucen
OxpyrieHue uncen

[Ipukunka u orieHka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/XMSH0621G

https://m.edsoo.ru/BQOLSTKWEF

https://m.edsoo.ru/POMI6 YESQ

https://m.edsoo.ru/6SP37YSD2

https://m.edsoo.ru/ WKUW3QKEX

https://m.edsoo.ru/ET3D57CST
https://m.edsoo.ru/BWZVTB5DJ
https://m.edsoo.ru/WVOO01A6KD




10

11

12

13

14
15

16

17

18

19

20

PE3YIBTATOB BBIYMCIICHHI

IIpukunka u oueHka
PE3yJIbTaTOB BBIYUCIICHUN

JInnelinoe ypaBHeHue. Pemienne
YPaBHEHUI, CBOJSIIMXCS K
JINHENHBIM

JIuneiinoe ypaBHeHue. Pemenue
YPaBHEHUM, CBOJSIIMXCS K
JINHEHBIM

KBanpaTtHoe ypaBHeHue.
Pemenue ypaBHeHui,
CBOJAIIUXCS K KBaJPAaTHBIM
KBanpatHoe ypaBHeHuHe.
Pewrenne ypaBHeHui,
CBOZSAIINXCS K KBaJAPaTHBIM
bukBanpaTHbie ypaBHEHUS
buxBanpaTHble ypaBHEHUS
[Ipumepsl penieHuss ypaBHEHUN
TpeThel U 4YETBEPTON CTEIEHEN
Pa3IOKEHUEM HA MHOKUTEIIN
[Ipumeps! penieHuss ypaBHEHUN
TpEThEN U YETBEPTON CTENEHEN
Pa3IoKEHUEM Ha MHOKHUTEIN
Pemenue 1po6HO-paiMoHaIBHBIX
ypaBHEHUH

Pemenue 1poOHO-paliMOHAIBHBIX

YpaBHEHUH

Penrenue TeKCTOBBIX 3a1a4

https://m.edsoo.ru/1PAVMMRI1G

https://m.edsoo.ru/DK66HRF7A

https://m.edsoo.ru/OIMX0Q3X10

https://m.edsoo.ru/MPKRBOOMI

https://m.edsoo.ru/T9FNICR99

https://m.edsoo.ru/QXCIFFE10
https://m.edsoo.ru/XF60O7BCU

https://m.edsoo.ru/YHNY70IEX

https://m.edsoo.ru/8BGTEX748

https://m.edsoo.ru/GZ3EJ6MRZ

https://m.edsoo.ru/TH2TLTBFQ

https://m.edsoo.ru/HCIMPNWRI




21

22

23

24

25

26

27

28

29

30

a.]'[l"e6paI/ILI€CKI/IM METOJA0M

Pemienue TeKCTOBBIX 3a/1a4
anredpanvecKuM METOI0M

Pemrenue TekCTOBBIX 3a7a4
anredpanvyeckuM MeTO10M

KontponbHas paboTa mo teme
"YpaBHeHUs C OJTHOU
nepeMeHHon"

YpaBHeHHE ¢ ABYyMSI
MEPEMEHHBIMH U €ro Tpaduk

YpaBHEHHE ¢ IByMS
MEPEMEHHBIMH U €T0 rpaduk

Cucrema IByX JIMHEMHBIX
YPaBHEHUH C JBYMs
IIEPEMEHHBIMU U €€ pellIeHUe
Cucrema IByX JIMHEMHBIX
YPaBHEHUH C JBYMs
IIEPEMEHHBIMU U €€ pelleHne
Cucrema IByX JIMHEHHBIX
YPaBHEHUH C JBYMs
IIEPEMEHHBIMU U €€ peleHue
CucremMa IByX JTMHEHHBIX
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€ pellIeHue
Pemenune cucreM aByx
YPaBHEHUM, OJTHO U3 KOTOPBIX

JINHEIHOE, a IPyroe — BTOPOU

CTCIICHU

https://m.edsoo.ru/Z47DS5UJB

https://m.edsoo.ru/3A6DPJJ38

https://m.edsoo.ru/ATISID5STM

https://m.edsoo.ru/JHZMQ4PTA

https://m.edsoo.ru/1GZTOLNSD

https://m.edsoo.rt/ XENMBOTFG

https://m.edsoo.ru/O4Z0ZGKLQ

https://m.edsoo.ru/63N1UYVBI

https://m.edsoo.ru/LRW651EWM

https://m.edsoo.ru/ZSSID5DZM




31

32

33

34

35

36

37

38

39

40

41

Pemenue cucrem aByx
YPAaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEHU

Pemenue cucrem aByx
YPaBHEHUM, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEeHU

Pewenne cucrem aByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEeHU

I'padmueckas uHTEpIIpeTaLIUs
CUCTEMBbI YpaBHEHUM C JBYMS
IIEPEMEHHBIMU

Pemrenuie TeKCTOBBIX 3a1a4
anredpanvyeckuM crnocooom
Pemnrenue TekCTOBBIX 3a7a4
anredpanvdeckuM crnocoOom
KonrtponsHas pabora no Teme
"CucreMbl ypaBHEHUI"
YucnoBbie HEPABEHCTBA U UX
CBOMCTBA

UucnoBble HEPABEHCTBA U UX
CBOWCTBA

JInHeliHbIE HEPABEHCTBA C OTHOU

IIEPEMEHHOM U UX pELICHUE

JIuHeiiHbIe HEPABEHCTBA C OJHOM

https://m.edsoo.ru/P1SQ3EIMQ

https://m.edsoo.ru/LYSALKMN?2

https://m.edsoo.ru/6KM1CHULC

https://m.edsoo.ru/MAT4BIOAV

https://m.edsoo.ru/SJESFU1QU

https://m.edsoo.ru/TWWGN4KRZ

https://m.edsoo0.ru/K8§C2FKRRQ

https://m.edsoo.ru/POYOWW28A

https://m.edsoo.ru/R35XAWXDW

https://m.edsoo.ru/HUSOTS57HD

https://m.edsoo.ru/79GGPFENE
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43

44

45

46

47

48

49

50

51

52

MIEPEMEHHON U UX pelIeHHe

JInHelHbIE HEPABEHCTBA C OJTHOU
[IEPEMEHHON U UX pelleHne

CucreMbl TMHENHBIX HEPABEHCTB
C OJTHOM IIEPEMEHHOM U UX
peleHue

CucTteMbl TMHEUHBIX HEPABCHCTB
C OJTHOM IIEPEMEHHOM U UX
perieHue

CucTteMbl TMHEUHBIX HEPABCHCTB
C OJIHOM IEPEMEHHOM U UX
peniecHue

KBaHpaTHI)IC HCPABCHCTBA U UX
pereHue
KBaHpaTHI)IC HCPABCHCTBA U UX
pereHne

KBanparHbie HEpaBeHCTBA M UX
pereHue

KBaHpaTHI)IC HCPABCHCTBA U UX
perieHue

KBaHpaTHLIe HEPABCHCTBA U UX
perieHne

I'paduueckas MHTEpIIpEeTAIIS
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMs
NEPEMEHHBIMU

I'paduueckas MHTEpIIpETAIUS
HEPaBEHCTB U CHCTEM

https://m.edsoo.ru/CP52RS87K

https://m.edsoo.ru/W8377RGLW

https://m.edsoo.ru/3IA8D2SP9

https://m.edsoo0.ru/ROTSPDELY

https://m.edsoo.ru/4FGR6IKIR

https://m.edsoo.ru/INLE13GIW

https://m.edsoo.ru/RK25YELSG

https://m.edsoo.ru/PIFOWEFM33

https://m.edsoo.ru/0S9TR40K3

https://m.edsoo.ru/WOYDIJ87ZW

https://m.edsoo.ru/GAC11NSNL
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57

58

59

60

61

62

HEPaBCHCTB C ABYMA
MEPCMCHHBIMU

KonTponbhas pabota no teme

"HepaBencrna"

KBagpatuunas GyHkius, eé

rpaduK U CBOIMCTBA

KBanpartuunas ¢pynkius, eé

rpaduk 1 cBOMCTBA

KBanpartuunas ¢pynkius, eé

rpaduk u cBOMCTBA

[Tapaboia, KOOpAMHATEI
BEPIINHBI TapaloIIbl, OCh
CUMMETPUU NapaboJIbl

[Tapabona, KOOpIMHATHI
BEPIIHHBI TapadoJIbl, OCh
CUMMETPUU NapaboJIbl

[Tapabona, KoOOpIMHATHI
BEPILIMHBI TapaloJIbl, OCh
CUMMETpPHUHU NapadoJibl

[Tapabona, KOOpIMHATHI
BEPLIMHBI TapaloIbl, OCh
CUMMETpPHUHU TapadoIbl

[TapaGomna, KoopIuHATHI
BEPIIHUHBI MapaboJIbl, OCh
CUMMETpPHUHU TapadoIbl
[Tapabona, KoopIuHATHI

BEpIINHBI TapaboJIIbl, OCh
CUMMETPHUH TTapaboIIbl

https://m.edsoo.ru/OK35FY66P

https://m.edsoo.ru/S147BCQ0Z

https://m.edsoo.ru/P3BSGXZI4

https://m.edsoo.ru/YTHEWPX?28

https://m.edsoo.ru/DFOT899AF

https://m.edsoo.ru/OFISW5K Q3

https://m.edsoo.ru/L7TN6W 1704

https://m.edsoo.ru/KQINUKEO4

https://m.edsoo.ru/PMX9EGOI4
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64

65

66

67

68

69

70

71

72

73

74

75

I'paduku dynkomii: y = kx, y =
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduku dynkomii: y = kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[x]
I'padpuku Gynkmuii: y = kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[x|
I'paduku pynkuumit: y =kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[x|
I'paduku pynkuumit: y =kx, y =
kx + b, y=k/x, y=x3, y=vx, y=[X|
I'paduku Gynkmuii: y = kx, y =
kx + b, y=k/x, y=x3, y=vx, y=[x|
KonrtponbHas pabora no Teme
"OyHKIMN"

[TonsATHEe yncnoBOU
10CJIe10BaTeIbHOCTH

3aaHue 1ocae10BaTeIbHOCTH
peKyppeHTHON HopMyIIOi U
dhopmymoit n-ro wieHa
Apubdmerndeckas u
reoMeTpuyecKkas mporpeccun
Apudmerndeckas u
reOMEeTpHUUECKasi IPOrpeccuu
@opMyIbI N-Io 4jeHa
apudmeTnyeckoil u
r€OMETPUUYECKOUN POrPECCHUid,

CYMMBI IICPBBIX N YJICHOB

®opmyJIbl N-TO YWICHa

https://m.edsoo.ru/QOGB9DSBM

https://m.edsoo.ru/DCKOEAVOT

https://m.edsoo.ru/61HH6Y77L

https://m.edsoo.ru/FQHWP793N

https://m.edsoo.ru/3UFDYKQAR

https://m.edsoo.ru/OF8BHX6HC

https://m.edsoo.ru/SVEDGZ5X1

https://m.edsoo.ru/GZQK36ZHN

https://m.edsoo.ru/ESWSZOMYQ

https://m.edsoo.ru/METF6IDAC

https://m.edsoo.ru/S1LIPB1LF

https://m.edsoo.ru/YQ4MB6EA9

https://m.edsoo.ru/1GIHMMCEX
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77

78

79

80

81

82

apupMETHIECKON U
Ir€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJIEHOB

@®opMyJIbl N-ro YieHa
apupMETHIECKON U
reOMETPUUYECKON POrPeCcCUid,
CYMMBI TIEPBBIX N YICHOB

®opMyJIbl N-To YieHa
apudmeTnyeckoit u
reOMETPUYECKON POrpeccuid,
CYMMBI TIEPBBIX N YJICHOB

@opMyIIbI N-IO 4jIeHa
apu(pMeTHUECKON 1
F€OMETPUYECKOU ITPOrPECCUN,
CYMMBI [IEPBBIX N YIECHOB

N3o0pakeHue 4ieHOB
apudmeTnyeckoil u
T€OMETPUYECKON ITPOrPECCUt
TOYKaMH Ha KOOpJUHATHON
IIJIOCKOCTH

N3obpakeHune 4ieHOB
apupMeTHIeCKOn 1
T€OMETPUYECKON ITPOrPECCUIt
TOYKaMH Ha KOOpJAUHATHON
IIJIOCKOCTH

JIuHeHbIN 1
SKCIIOHEHIMAJIBHBIN POCT

Cl1oHbI€ TPOLEHTHI

https://m.edsoo.ru/V6FBSSHWJ

https://m.edsoo.ru/GOLOEOQVM

https://m.edsoo.ru/ST6SBEWFD

https://m.edsoo.ru/2Q28MKE1Y

https://m.edsoo.ru/K10ZY2J0A

https://m.edsoo.ru/ZTYQAOSMP

https://m.edsoo.ru/T1BTUUIN9
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84

85

86

87

88

89

90

CrnoxHEBIC IMPOLCHTLI

KonrponsHas pabora o teme
"UucnoBwle
OCJIEN0BATEILHOCTH"

[ToBTOpeHUEe, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
3anuck, CpaBHEHUE, ICUCTBUS C
JNEHCTBUTENBLHBIMU YUCIIAMH,
YHCIIOBas MpsMas

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUH.
[IpoueHTsl, OTHOLIEHNS,
MPONOPIUHU

[ToBTOpenue, o6o0IIEeHNE U
CHCTEMaTHU3allusl 3HAHUH.
Oxkpyrnenue, npuobImKeHue,
OIleHKa

[ToBTOpenue, 06o0IIEeHNE U
CHCTEeMaTH3allus 3HaHU.
Pemrenue TeKCTOBBIX 3a1a4
apudmeTnyecKkuM crnocodom

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHWMH.
Pemnrenue TeKCTOBBIX 3a7a4
apudmeTnyecKkuM crnocodom

[ToBTOpeHue, 06001IeHNE 1
CHUCTEMAaTHU3alMs 3HAHUH.
Penrenue TeKCTOBBIX 3a1a4
aprupMETHYECKUM CTIOCOOOM

https://m.edsoo.ru/RZA3CVWOK

https://m.edsoo.ru/B7XTGB8CZ

https://m.edsoo.ru/BN7HUCQKO

https://m.edsoo.ru/G5JZXNIT]J

https://m.edsoo.ru/QSHOIDECN

https://m.edsoo.ru/FPN5SH8882

https://m.edsoo.ru/SDKM9VKEU

https://m.edsoo.ru/NHA1GHDUA
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92

93

94

95

96

97

[ToBTOpEeHME, 0000IIEHNE U
CHCTeMaTHu3alus 3HaHU.
[IpeoOpa3zoBanue
areOpanvyecKuX BhIPAXKEHU,
JOMYCTHMBIE 3HAYCHHUS

[ToBTOpeHuE, 0000IIEHNE U
CHCTEeMaTH3allus 3HAaHUH.
[IpeoOpaszoBanue
anredpanvecKuX BhIPAXKEHU,
JOITYCTHMBIE 3HAYCHHUS

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEeMaTH3alus 3HaHUM.
[IpeoOpaszoBanue
anreOpanvecKnx BhIPAXKEHUH,
JOITYCTHMBIE 3HAYCHHUS

[ToBTOpEeHuEe, 06001IeHNE 1
cucTeMaTu3anus 3HaHH.
[TpeobpazoBanue
anredpanvyecKuX BhIpaKEHUH,
JOITYCTHMBIE 3HAYCHHUS
[ToBTOpeHUEe, 06001IEHNE 1
cHCTEMaTH3aInsI 3HAaHUH.
@yHKIUN: TOCTPOEHHUE,
CBOMCTBA N3YYEHHBIX (PYHKIIHUH
[ToBTOpeHUEe, 06001IEHNE 1
cUCTEeMaTH3aIlNs 3HAHUM.
OYHKIUU: IOCTPOEHHUE,
CBOMCTBA M3yYEHHBIX (PYHKITUN

[ToBTOpEeHUE, 0600IIEHNE 1

https://m.edsoo.ru/3VPFKI2QS

https://m.edsoo.ru/2M3XQKP2H

https://m.edsoo.ru/WWIRIP1 XL

https://m.edsoo.ru/IUXIIMO9C

https://m.edsoo.ru/ML2RTZA7H

https://m.edsoo.ru/32J8M2ZWR

https://m.edsoo.ru/735D8X6WY




cHUCTEMaTH3aIs 3HaHHM.
@yHKIUU: TIOCTPOCHHUE,
CBOWCTBA M3YYCHHBIX (PYHKIIHIA
[ToBTOpEeHME, 0000IIEHNE U
cHUCTEMaTH3aIs 3HAHHH.

98 1 https://m.edsoo.ru/6HSHXX0Z3
OYHKIHMH: TOCTPOCHHE,

CBOMCTBA N3YYEHHBIX (PYHKIMM

[ToBTOpEeHME, 0000IIEHNE 1

CHCTEMATH3aLMs 3HAHWHA.
99 1 https://m.edsoo.rut/ WNTU78GWK

I'paduueckoe perreHue

ypaBHeHI/Iﬁ H UX CUCTEM

[ToBTOpeHUE, 0600IICHNE 1

cHCTEMaTH3aIus 3HAHUH.
100 1 https://m.eds00.ru/65GS2YW62

I'paduueckoe penienue

YpaBHEHUH U UX CUCTEM

101 Hrorosast konTpobHAs paboTa 1 1 https://m.edsoo.ru/UXA4QSFSO
O06o001IeHNEe U CHCTEMATH3ALIHS

102 H\,l . 1 https://m.edsoo.ru/M5SBR20HEQ
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 6 0






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

Yucna 1 BEIUUCIIEHUS

BI)IHOJ'IHSITB, coyucTras YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/I‘IeCKI/Ie HeﬁCTBHH C palluOHAJIbHBIMHA YU CJIIaMH

HaxomuTe ~ 3HayeHWsT  YHUCIOBBIX  BBIPAXKCHMH, IIPUMEHATD
pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX

Bpra)I(eHHﬁ, (6071(5]0); (x:111150.¢ OOBIKHOBEHHEBIE U JCCATHUYHBIC ,Z[pO6I/I

Ilepexoguts 0T omHOM QopMbl 3amMcH 4YMcenl K  JApYroi
(npeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOB)

CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA

OxpyrmsTh uncia

BBINONMHATE NPUKUAKY U OLEHKY pe3y/lbTaTa BBIYMCICHHUI, OLEHKY
3HAQYEHWIM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  nEWCTBUSA €O
CTETEHSIMM C HAaTypaJIbHBIMU ITOKa3aTeIsIMU

[IpuMeHATh NpU3HAKU JAECITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
HaTypaJIbHBIX YHCEll

Pemlate  mpakTHUKO-OpMEHTHPOBAaHHBIE  3aJlayd, CBA3aHHbBIE C
OTHOIIIEHUEM BEJIMYHH, IIPONOPLUOHATIBHOCTHIO BEJIMYMH,
MPOLICHTaMH, HHTEPIPETUPOBATh pPE3yJIbTaTbl pEIIEHUs 3aaad C
y4€TOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMBIX
00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

Hcnonp3oBarth anreOpanveckyrd TEPMUHOJOTHIO U CHMBOJIHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa



22

23

24

2.5

2.6

2.7

3.1

3.2

33

34

3.5

3.6

4.1

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH  3aJlaHHBIX

SHAYCHHUAX MMCPCMCHHBIX

BremoaaaTh npeo6pa30BaHH;1 OCJIOTO BBIPpAXCHUA B MHOI'OYICH

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

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

Pa3HOCTH

OCYH_ICCTBJ'IHTL Pa3I0KEHUE MHOTOYJICHOB HA MHOXHUTEIIN C ITIOMOIIBIO
BBIHECEHUS 3a CKOOKU 06HIGFO MHOXUTCIIA, TPYHNITUPOBKU CllaraCMbIX,

MpUMeHEeHUsT (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

HpI/IMeHHTB npeo6pa30BaHI/1;1 MHOT'OWICHOB JIA PCIICHUA PA3JIUYHBIX

3aa4 U3 MaT€éMaTuKu, CMCKHBIX ITPEAMCTOB, U3 peaJII)HOfI IMPAaKTUKKN

Hcnons3o0BaTh CBOWCTBA CTENEHEH C HaTypaJIbHbIMU T10Ka3aTCJIAMU

TUTSL TPE0OPa30BAHUS BRIPAKESHUH
VYpaBHEHHUsI U 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 NPHU  PEIIEHUU JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

[TonGupath npuMepsl ap YUCe, ABISIOMUXCS PEIIEHUEM JTHHEHHOT0

YpaBHCHUA C ABYMS IEPEMCHHBIMHA

Ctpouth B KOOPIAUHATHON TUIOCKOCTH TpayK JMHEWHOTO YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMH; TOJIB3YSACh TpauKoOM, MPUBOIUTH TPUMEPHI
pelieHus: ypaBHEeHUs

Pemiate cuctemsl IByX JTUHEHHBIX YpaBHEHUN C ABYMs IEPEMEHHBIMU,
B TOM YHCJIEC TPaPUIECKH

CocTaBisaTh W pemaTh JUHEHHOE YPAaBHEHHE WJIM CHCTEMY JIMHEHWHBIX
YpaBHEHUH IO YCIOBHIO 33Ja4d, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ MMOJyYEHHBIN pe3yabTatT

Koopaunats! u rpaduku. OyHKIIMN

N3o0pakaTh Ha KOOPAWHATHON NPSIMOM TOYKHU, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HUHTEPBaJbl, 3alUCHIBATh

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe



4.2

4.3

4.4

4.5

4.6

8 KJIACC

Kox
NpoBepsieMoro
pe3yJjbTara

1

1.1

1.2

1.3

2.1

22

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

KOOpJMHATaM

Crpourts rpaduku nuHeHbIX QyHknuid. CTpouts Tpaduk GyHKIUU Y
= x|

OnuceiBaTh C MOMOIIBI0 (YHKIIUH HM3BECTHBIC 3aBUCHUMOCTH MEXITY
BEITMYMHAMU: CKOPOCTh, BpEMS, PACCTOSIHHE, IIEHY, KOJIUYECTBO,

CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa

[lonumarps rpaduueckuii crmoco0 TpPEICTaBICHUS U aHaIM3a
uHbOpMAlNY, H3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3

rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCHMOCTEH

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

Yucaa v BEIYUCICHUS

Hcnons3oBarh  HayallbHbIE  INPEIACTABICHUS O  MHOMKECTBE
JNEHCTBUTENBHBIX YHUCEIN I CPABHEHUs, OKPYIVICHUS W BBIYHUCIICHUN,
n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAIMON

[IpumensaTh noHsATHE apuU(METUYECKOTO0  KBAJpaTHOTO  KOPHS,
HaXOJWTh KBAJpaTHbIE KOPHHU, HCIONB3Ys TpPH HEO0OXOAUMOCTU
KaJIbKYJISITOP, BBIOJIHATH MpeoOpa3oBaHUs BBIPAXKEHUM, COJEPKaAIINX

KBaJIpaTHbIE KOPHHU, UCTIOIB3Ys CBOMCTBA KOpHEH

Hcnonp30BaTh 3amucH  OONBIIMX M MAaJbIX 4YHCEI C IOMOIIBIO
JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

[IpuMeHSITh TOHSATHE CTETMEHH C LEeJIbIM IOKa3aTeleM, BBITIOIHSATH
npeoOpa3oBaHus BBIPAKCHUM, COACPKAIIMX CTEIEHH C IEIbIM

IIOKa3aTcjIicM

BBIMONHATE ~ TOXKIECTBEHHbIE  IMPeoOpa3oBaHMs  PALMOHAIBHBIX

BBIPQKCHHII HA OCHOBE TMpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U



2.3

24

3.1

3.2

33

3.4

4.1

4.2

9 KITIACC

Kon
NpoBePsSIEMOro

anre0pandecKuMu JIpo0sMu
PackianeiBaTe KBagpaTHBIN TPEXWICH HA MHOXKHUTEIIN

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUS PA3IUYHBIX

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

Pemate JsMHEVHBIC, KBagpaTHbIE YpPAaBHEHHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPECMCHHBIMU

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)

[lepexomute OT cnoBecHOM  (opmMymupoBKM 3amaud K e€
anredpanvdeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOHy‘ICHHBIﬁ pe3yiibTat

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLEHKH,
pelaTh JIMHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaUYecKyl0  WUIIOCTPAllMI0  MHOXECTBA  pEUIeHUH
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
OyHKIUU
[lonumars M WCHONB30BaTh (YHKIMOHAJIBHBIE MOHITHS M SA3BIK
(TepMMHBI, CHUMBOJHMYECKHME OOO3HAUYEHUs), OINpeNeNiITh 3HAYCHHE
(GYHKIIMU 1O 3HAUYEHUIO apryMEHTa, OINpEeNeNsaTh CBOMCTBA (YHKIIUH
o e€ rpaduky
Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUJA:

y=k/x

, Yy =X}, y = x% y = [x|, onuchIBaTh CBOICTBa 4MCIOBON (PyHKUIMHU MO €€
rpaduKy

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus



pe3yjabTara
1

1.1

1.2

1.3

1.4

2.1

22

2.3

24

2.5

2.6

2.7

Yucaa v BEIUMCIICHUS

CpaBHI/IBaTB U YIIOpAAOYMBATH palMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/IC I[CP'ICTBI/IH C pallMUOHAJIbHBIMH YUCJIAMH,
couc€Tasd YCTHBIC MU IHMCbMCHHBIC HpI/IéMH, BBIIIOJIHATE BBIYUCICHUA C

HppanioOHaJIbHBIMHU YU CJIaMHU

HaXOI[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH ITOKa3aTCIAMU H KOpHCfI,

BBIYMCJIATH 3HAYCHU A YHCJIIOBBIX Bpra)KeHI/Iﬁ

OprrJ'ISITB JEUCTBUTEIILHBIC 4uncCiia, BBIIOJHATD HPUKUIAKY PE3yJIbTaTa

BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKCHHUN
YpaBHEHHUs 1 HEpABEHCTBA

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOJAIIMECS K HUM, IPOCTENIIINE TPOOHO-PAllMOHAJIbHBIE YPABHEHMUSI

Pemrate cucteMbl IByX JTUHEHHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMHU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIOocoOOM C TOMOIIBIO
COCTaBJICHUSI YpaBHEHMsS] WMJIM CHCTEMbI JIBYX YpPaBHEHHMH C ABYMS
IIEPEMEHHBIMU

[IpoBomuTh mpoOCTEWIIME MCCIEIOBAHUS YPAaBHEHUH M CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MIpEICTaBICHUN (HallpuMep, yCTaHABIUBATh, UMEET JIN YPABHEHUE UIIU

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemarp  nuHElHbIE  HEpaBEHCTBA, KBAJApaTHBIE  HEPABEHCTBA,
n300paXkaTh pelIeHHe HEPABEHCTB HA YMCIIOBOW MPSMOM, 3aMHCHIBATh
pelIeHue ¢ ITOMOIIHI0 CHMBOJIOB

Pemarp cucTeMbl JHMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBAJApPAaTHOE HEPAaBEHCTBO, H300paxaTh pelleHue
CUCTEMbl HEpaBEHCTB Ha YHUCIIOBOI MPSAMOM, 3alMUChIBaTh PEIICHHE C

IIOMOIIBIO CHMMBOJIOB

Hcnonb30BaTh HEpaBeHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7a4
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3.2
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4.1

4.2

4.3

4.4

OyHKIUU

Pacno3naBatb byHKIIUN HW3YYEHHBIX BUOB. [Toka3biBaTh
CXEMAaTUYECKHU PACIIONIOKEHUE HAa KOOPAMHATHOHN TUIOCKOCTH IpaduKoB
¢byukuuit Buna: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT
3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA
[Toka3piBaTh CXEMAaTHYECKH PACIONIOKECHHE Ha  KOOPIMHATHON
IJIOCKOCTH TpadukoB (GyHKIMH BuAa y = VX, y = |X| ¥ ONHUCHIBaTh

cBoicTBa (DYHKITUI

Crpoutb ¥ M300paxkaTh CXEMaTHYeCKU TIpaduKud KBaIPaTUUHBIX
(GyHKUMH, ONUCBHIBaTH CBOWCTBA KBAJpPAaTHMUHBIX (QYHKUHMH MO HX
rpaduxam

Pacnio3HaBath KBaJIpaTuuHyro (QYHKIMIO 1O (opMmyiie, HIPUBOAUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUN M3 peaJbHOW KU3HH, (PU3MKH,
reoMeTpUu

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

Pacrnio3HaBaTh apupMETHUYECKYIO0 U T€OMETPHUUECKYIO NTPOrPECCUU TpU
pa3HbIX cII0co0ax 3aaHus

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYyN n-TO YJEHa
apu(pMeTHYECKOW M TeOMEeTPUYECKO MPOrpeccuii, CyMMbl MEPBBIX N
YJIEHOB

N300pakaTh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPJIMHATHOM
IJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIEC 3aaadyud U3 pCaHBHOﬁ KHU3HHU (C HUCIIOJIB30BaAHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

2.4

2.5

2.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

Yucia U BEIUMCIIEHUA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
npobeit k apyroit. IloHsTHE panMOHAIBFHOTO 4YHCIA, 3alMCh, CPaBHEHHE,

YHOpAAOYNBAHUC paAllMOHAJIBHBIX YHUCCII

Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU 4KciaamMu. Pemenue 3anau u3

peasibHOI MPAKTUKK HA YaCTH, HA JPOOH

CreneHr ¢ HaTypaJbHbIM IIOKa3aTCJICM: OIIPCACICHUC, npeo6pa3013aHHe

BBIPAXCHHUI Ha OCHOBE OIpEeNICHUs, 3aIIUCh OOJIBIIUX YUCEN

[TporneHTHI, 3aMKMCh MPOIEHTOB B BHJE ApOOUM W APOOH B BHJIE IPOIICHTOB.

Tpu OCHOBHBIE 33/1a4M HA MPOLEHTHI, pEUICHUE 3374 U3 PEAIbHON IPAKTUKHU

HpI/IMeHCHI/Ie IIPHU3HAKOB JACIINMOCTH, Pa3JI0KECHUC Ha MHOXHUTCIIN

HATYpaJIbHBIX YUCCII

PeanbHbIe 3aBUCHUMOCTH, B TOM qucCie npsamas 151 o6paTHa;1

POTIOPIMOHATILHOCTH
Anrebpanyeckue BbIpaKeHHs

IlepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEeHHOW. [[omycTrmslie

SHAYCHUS ICPEMCHHBIX

[IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIBL

Beruucnenus no gpopmynam

Hpe06pa30BaH1/Ie 6yKBCHHBIX BBIpa)KeHHﬁ, TOXACCTBECHHO paBHBIC

BBIPAXKEHUS
CBoliCTBa CTEMEHH C HATYpAbHBIM MOKAa3aTEIEM

O)IHO‘-IJ'IGHBI 1 MHOrouaeHsl. CTelleHb MHOTOYJICHA. CJ'IO)K@HI/IG, BBIYUTAHUC,

YMHO>KCHHUEC MHOTOYJICHOB

@opMyIIbl COKPAIEHHOIO YMHOXKEHUS: KBaJpaT CYMMBI U KBaJpaT Pa3HOCTH.

dopmyra pa3HOCTH KBaApaToB. Pa3noxeHre MHOTOUJICHOB Ha MHOKHUTEIH

YpaBHeHus
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8 KUIACC

Kon
1

1.1

1.2

1.3

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

PaBHOCUJIBHOCTb YPaBHEHUU

JIuHeitHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO

YpaBHEHHUS, PELICHUE JIMHEHHBIX YPaBHEHH

CocraBneHue ypaBHeHI/Iﬁ 10 YCJIOBHUIO 3aJa4H. Pemenne TekCTOBBIX 3aJ1a4d C

IIOMOILBIO YPABHEHU I
JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk

Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKHU. IIpumepsl peleHust TeKCTOBBIX

3a/1a4 C IIOMOULIBIO CUCTEM YPaBHEHUU
Koopnaunats! u rpaduku. @yHkuun
Koopaunara Touku Ha nIpsAMOK

YucnoBbie IMPOMCIKYTKHU. Paccrosnue MCKAY ABYMS TOYKAMHU KOOpHHH&THOfI

IPSAMOM

[TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca U opanHaTa

TOYKHU Ha KOOpHHHaTHOﬁ IIJIOCKOCTH

[Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynaMu. UTeHHe rpaduKoB peasbHBIX

3aBHCHUMOCTEH

[Tonstue pynxuun. I'papux Gynkiuu. CoiicTBa GyHKIMN

Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|

['paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX

ypaBHEHUU

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Yucna 1 BEIUUCIIEHUS

KBanpatusiit kopenb u3 uyucna. IloHstne 00 wuppalMOHAIBHOM YHCIIE.

I[CCHTI/I‘-IHLIC HpI/I6HI/I)KeHI/I$I HppaluOHAIIbHBIX YUCCIT

CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEW W HMX MpPUMEHEHHE K
npeoOpa30BaHMIO YMCIIOBBIX BBIPAKEHUW W BBIYHCICHHUSIM. J{eiCTBUTEIIbHBIC

qucia

Crenens ¢ 1enbIM I0Ka3zareiaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch 4ucia
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9 KIIACC

Anrebpanyeckue BbIpaXKEHUS

KBanpatnslii TpéxuiieH, pa3ioxkeHue KBaApaTHOro TpEXUWIeHa Ha MHOXKHUTEIU
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
Crnosxenue, BBIYUTaHUE, YMHOXKEHHUE, JIeJICHHE alre0pandeckux apooeit
PanmonanbsHble BoIpaskeHUs U UX IpeoOpazoBaHue

YpaBHEHHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEW KBaJpaTHOTO YpaBHEHHUS.

Teopema Buera
Pemenue ypaBHeHU, CBOAAIIMXCS K TUHEHHBIM U KBaJPaTHBIM
[Ipocreiime qpoOHO-pallMOHAILHBIE YPaBHEHUS

I'paduueckas uHTEpHpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMH U CHUCTEM
JIMHEHHBIX YPaBHEHMU C IBYMs nepeMeHHbIMH. [IpuMepsl pelieHust cucreM

HEJIMHEWHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMU

Pemrenne TekcTOBBIX 337124 alreOpandeckuM crocodom

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 01HOM ITEpEMEHHOMN

PaBHOCHIIBHOCTE HEPaBEHCTB

JInHeliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOU

CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON

OyHKIUU

Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHHs U MHOXKECTBO 3HAYCHHH
¢ysaxuu. CrocoOs! 3ajaHus QyHKIMNA

I'paduk pynkunu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
[Ipumeps! rpadukoB GyHKIIHNM, OTpaxaromMX peaabHble IPOLECCH

OYHKIIMYA, OMHCHIBAOIINE TMPAMYI0O W OOpaTHYI MPOIMOPIIMOHAIBLHBIE

3aBHCUMOCTH, UX IrpaduKu
@yHKIUU y =x7, Y = X7
Oyukuuu y = [x, y = |x|

I'paduaeckoe perenne ypaBHEHHI U CUCTEM YpaBHEHUN



Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1 Yucia U BEIUMCIIEHUA

PaLII/IOHaHBHBIe 4uciia, HppalMOHAJIBHBIC YHCJIA, KOHCYHBIC U OCCKOHEYHBIE

H JIeCATUYHBIE JPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBbHBIE YKCIIa KaK OECKOHEUHbIe
1o JeCSITUUHbIE ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM
' JICHCTBUTEIIbHBIX YHCE U KOOPAUHATHOU NpsAMON. CpaBHEHHE 1EUCTBUTEIBHBIX
quces
1.3 Apudmerndeckue AeUCTBUS C ACHCTBUTEILHBIMU YUCIAMU
W3mepenuns, mpubimkeHus, oueHKu. Pasmepsl 00BEKTOB OKPYXAIOIIEro MUpa,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnnxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHusa. OkpyriaeHue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
2.2 JInneliHoe ypaBHeHuMe. PenieHne ypaBHEHUN, CBOAAIIMXCS K TMHEHHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K KBAaJPaTHBIM
04 buxBanpatHoe ypaBHeHue. IIpumepbl pelIeHHs YpaBHEHHM TpPETbed W
. YETBEPTOU CTEIEHEH Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemenne cucreM AByX JTMHEHWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU
59 Pemenne cucreM NByX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEHHOE, a pyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEPIIPETALUS CUCTEMbI YPaBHEHHH ¢ ABYMS IIEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 UYuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MTMHENHBIX HEPABEHCTB € OJIHOW NTEPEMEHHON
2.14 Pemienue cructem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBaaparHbpie HepaBeHCTBA
516 ['paduueckas uMHTEpHpeTalds HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS

NEPEMEHHBIMU
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4.1

4.2

4.3

4.4

4.5

OyHKIU
KBagparnunas ¢yakuus, e€ rpaduk u cpoiicTBa. [lapabosa, KOOpAUHATHI

BEPILIMHBI TapaldoIbl, 0Ch CAHMMETPUHN TapadoIIbl
I'paduxu GyHxmii y=kx, y=kx+b 1 UxX CBOHCTBa
I'paduxu QyHKImMi y=k/x, y = x° 1 UX CBOWCTBA
I'paduxu QyHKIMIA , 1 UX CBOICTBA

YucoBble NOCIIEA0BATEIbHOCTH

OnpeneneHI/Ie U CIIOCOOBI 3aJJaHusl 4YMCJIOBBIX HOCHCHOB&TCHBHOCTCﬁ. 3aI[aHI/Ie

MOCIIC0BATEIHFHOCTH PEKYPPEHTHOM (hopMyIioi U GopMyIIoi n-To YieHa

Apudmernueckass mporpeccus. Dopmynsl n-ro  wieHa apu(pMETHUECKOH

nporpeccuu, CyMMBI IIEPBLIX 11 YICHOB

I'eomeTrpuueckass mporpeccus. QDopmynbl n-TO WiI€HA T'E€OMETPUYECKOMN

nporpeccruu, CyMMBbI IIEPBLIX 711 YICHOB

N300pakeHre WieHOB apu(METHUECKOW U TEOMETPUYECKOH MpOrpeccHii

TOYKaMH Ha KOOpI[HHEITHOfI IIOCKOCTH. JIMHEHHBIN U SKCIIOHCHIIMAILHBIN pocT

CrnosxHble 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,
OlE€pallM¥ HaJ MHOXXECTBAMH; YMECHHUE 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 OIICPHUPOBATL MOHATHUAMMA: OIPCACIICHUC, aKCHMOMaA, TCOpEMa,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

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

pe3yJibTaTta BBIYMCIEHUN

YMeHue onepupoBarh IMOHIATUSAMM: CTEIEHb C LENBIM I[OKAa3aTEIEM,
apudMeTHYECKN KBaJpPaTHBIH KOPEHb, MHOTOWICH, aJreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJIbIlle €IWHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPQXXEHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOYIEHAa HAa MHOYKUTEIH, B
TOM 4HCIIE C UCHONIb30BaHHWEM (OpPMYT pa3HOCTH KBaJApaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C



OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIC YpaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]1a4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUs pEUIeHUN

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHHe onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIIU
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAHOOJbIIEC W HAUMEHBIIEE 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, /IS PEIICHUsS 3a/ad U3 JPYTUx
y4eOHBIX TPEJIMETOB W pEAbHOW JKM3HM;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BETUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (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,
IO M 4YacTH, JBUXKEHHE, paldoTy, I1IEHy TOBApOB M CTOMMOCThb
MOKYIOK U yCIYT, HAJIOTH, 3a/1a41 U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHUIO 3ajJayd,
UCCIIEIOBaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOIN0I00HOCTh

MOJIYUYCHHBIX PE3YJILTATOB

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

MeaunaHa, OMCCEeKTpUCca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOIbHUK,



10

11

12

13

14

napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
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 (UTYD U (aKTOB

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHECHIUKYISAP, HAKJIOHHAs, NPOEKIUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromemM MHUpe

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHHBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIIEeM
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 YIJVIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

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

CHUMBOJIbHOMY OITMCAHUTIO

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs  CHCTEMA
KOOpJIMHAT, KOOPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBHI M KOOPAMHATHI JJISI MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U PeATbHOMN )KU3HU

YMeHHe OmepupoBaTh IMOHATHUSMH: CTOJOUKOBBIE M KPYTOBBIC
auarpamMmbl,  TaONMUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbIlICE W HAaWMEHBINIEEC 3HAYCHHS, pa3Max UYHMCIOBOTO Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATh M  MPeoOpPa3OBBIBATH
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nH(popMalLno, MPEACTABIEHHYI0 B TaliMIax M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh TMOHATUSIMHU: CIy4YalHBIA OMNBIT (CIy4alHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIyYaWHBIX COOBITUHA B OIBITaX C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU COOBITUSIMU;, YMEHHE peIaTh
3a/la4yd METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCHOIb30BAHUEM
MpaBUjia YMHOXKCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH NPOSIBIICHUE 3aKOHOB MAaTEMAaTHKHU 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
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Yucia 1 BEIUMCIIEHUS
Harypanbnblie u nenbie yncna. [Ipu3Haku AeIMMOCTH LEIbIX YHCe

OOBIKHOBEHHBIE u JACCATHYHBIC ,I[pO6I/I, IIPOLCHTHI, OeCKOHEYHbIE

MIePUOIUYECKHE TpoOH

PamuonansHble 4ucHa. ApI/I(I)MeTI/I‘{eCKI/Ie orcpanvu C paluOHAJIbHBIMH

qucjiaMu

JelicTBuTenpHbIe ynciaa. ApudMeTHYecKue onepanuu ¢ JACHUCTBUTEIHHBIMU

qucjiaMu

[TpubnuxEHHbIC BBIYUCICHUS, MPaBUIa OKPYIJICHHS, MPUKUAKA WU OLEHKA

pe3ynbTaTa BBIYMCIICHUN
Anrebpanyeckue BbIpaKEHUS
BykBeHHbBIE BBIpaKEHHS (BBIPAXKEHUS C IEPEMEHHBIMHU)

Cremnens ¢ OCJIBIM ITOKAa3aTCIJICM. CreneHp ¢ palvOHAJIBHBIM ITIOKA3aTCJICM.

CBolicTBa CTENEHU
MHoOro4yieHsl
Anrebpanyeckas 1poOb

Apudmernueckuii  KopeHb  HaTypalbHOM  cremeHu.  JleHWcTBUS  C

apu(pMeTHYeCKUMHU KOPHSIMU HaTypalbHON CTETIEHU
VYpaBHEHHUs U HEPABEHCTBA

Lensle u npoOGHO-panioHanbHble ypaBHEHHsS. CHUCTEMBI U COBOKYIMHOCTH

ypaBHEHUH

Lensie u apoOHO-parmoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH

HEPABEHCTB

Perrenuie TEKCTOBBIX 3a7a4

qI/IC.HOBBIC IIOCJICI0OBATCIIbHOCTHU

IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUS MOCJIEA0BATENILHOCTEN

Apudmernueckas U reomerpuyeckas mnporpeccun. Dopmysna CIOXKHBIX



5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

MIPOLICHTOB
OyHKIUU

Oyuknmsi, crnocoOsl 3amanus GyHkinuu. [padux  dyakmuu. OO6macTh
omnpeieNieHuss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hynmu ¢yHknum.
[IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH.
MakcuMymMbl u MUHUMYMBI (GyHKIUHM. HawuOomnbpiiee W HauMeHbIIEe

3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
Koopannats! Ha IpsMOi U INIOCKOCTH
KoopaunaTtHas npsimas

JlekapTOBBI KOOPAMHATHI Ha MIIOCKOCTH
I'eomerpus

I'eomerpuueckue GUrypsl 1 UX cBOicTBa
TpeyroapHuK

MHOroyroiabHUKN

OKpy>KHOCTb U KpyT

W3mepenne reoMeTpu4ecKiX BEIIMIHH
BexTops!l Ha II0CKOCTH

BeposiTHOCTB M cTaTHCTHKA
OnucarenpHasi CTaTUCTUKA
BepositHocTh

KombunaTtopuka

MHoxecTBa

I'padbr
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