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MMOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsAETCS OJHWUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3yUEHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYyHOT0, TaK W TyMAaHUTAPHOIO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIs
IPOJODKEHUs 00pa30BaHus U B IOBCEIHEBHOM kU3HU. PazButue y oOydaromuxcs
HAYYHBIX TPEACTABICHUH O TIPOUCXOXKICHUU U CYIIHOCTH ajre0pandecKux
abcTpakiMii, cnoco0e OTpaKeHUs MAaTEMAaTUUYECKON HAyKOU SBJIIEHUN U MTPOLIECCOB
B MpUPOJEC U OOILIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAHUS B HAYyYHOM
NO3HAHUM U B MIPAKTHKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
¥ Ka4eCTB MBIIUJICHHsI, HEOOXOIUMBIX JIJIsl alafTallil B COBPEMEHHOM IH(PPOBOM
obOuiectBe. M3ydyenue anreOpbl oOecneynBaeT pa3BUTHE YMEHUS HAOJIOAATH,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBHUS U BBIBOJBI,
dbopmynupoBath yTBepkaeHUsA. OCBOCHHE Kypca aareopbl 00ecrieYuBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYalOIIUXCS: OHUM MCHOJB3YIOT JACAyKTHUBHBIE U
WHIYKTUBHBIE PAcCYXIACHUsS, 0000IeHNe U KOHKPETU3AINI0, abCTparupoBaHue H
aHasmornto.  OOyudeHue  anrebpe  mpeanonaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITENTEHOW  JIEATENBHOCTH OOYYaloIINXCs, TOITOMY CaMOCTOSITEIILHOE
pelieHue 3a7a4 SBISETCS peann3aluei JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammel yueOHOro Kypca «Ainrebpa» 1jii OCHOBHOTO
o01miero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOIUUYECKHE
auHAH: «Yucnaa ¥ BRIYHCICHUSY, «ANreOpandeckne BRIpOKEHUN, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxmas #u3 3THX COAEpKATEIbHO-METOAMYECKUX
JUHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHCTBYSI C
JpyTMMH €ro JHHUAMHU. B Xone wu3yueHuss y4yeOHOro Kypca oOydarolumcs
MPUXOUTCS JIOTHUECKH PaCCYXKAaTh, WCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3W ¢ 3THM B mporpammy ydeOHOTro Kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYeCKOT0 00pa30BaHUs U CIOCOOCTBYIOLIME OBJIAJACHUIO O0YYaOIIUMHUCS
OCHOB  YHHUBEpCAIBbHOTO MaTemaTmueckoro s3bika. CopaepkaTrenpbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIA XapaAKTED.

Conmepxxanue nuHMM «Yucina ¥ BBIYMCICHUS CIYXKUT OCHOBOH  JUIs
JAIbHEUIIIeT0 M3Y4YEHHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS
JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YHMCIIE Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMs
CBSI3aHO C pAalMOHAIBFHBIMA WM HPPALUOHAIBHBIMH YHCIaMH, (HOpMHpOBaAHHEM



MPEJICTAaBJICHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIIEHHE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K cpeAiHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue IByX aireOpandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHsI U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIUXCS
MaTeMaTHUYeCKOTo amnmnapara, HeOOXOAMMOIO JUIsl pEeHIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 001iero oOpa3oBaHUs Y4YeOHBIA Marepuan TPYHNIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaKEHUI. AnreOpa JEMOHCTPUPYET 3HAYEHUE MATEMATUKH Kak
A3bIKa JJI1 TOCTPOCHHSI MaTeMaTHYECKUX MOJENE, ONUCaHHUS IMPOLECCOB U
SBJIICHUM peaJbHOrO0 Mupa. B 3agaun oOyueHus anrebpe BXOAAT TaKkKe
JanbHeillee pa3BUTHE ANTOPUTMUYECKOTO MBIIIIEHUSI, HEOOXOJIMMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HUH(GOpPMATHKW, M OBJAJCHHE HaBbIKAMHU
JNeNyKTUBHBIX paccyxaeHuil. [IpeoOpasoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUsI, CIOCOOHOCTEN K MAaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanue QyHKIMOHAIBHO-TpaUuecKon JIMHUY HAIleJIEHO Ha MOJy4YeHue
OOy4YarOIIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIIEH MaTEeMaTUYECKON MOJENH
JUISL OTIMCAHUSI U UCCIIEJIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B MPUPOE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydaroniuxcs
YMEHUS UCTIONb30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMAaTUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
IIPEICTABICHUN O POJIM MaTEMaTUKU B PA3BUTHH LIMBUIN3ALNN U KYJIbTYpPBI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3y4aeTcsi ydeOHBI Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uucna u BBIUKCIEHUS», «ANTreOpandyecKue BbIPAXKEHUS», «YPaBHEHUA H
HEpaBEHCTBA», « DyHKIIUW.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurca 306 dacoB: B 7 Kiacce
— 102 gaca (3 yaca B Hepgento), B 8 kiacce — 102 gaca (3 gaca B Henmenw), B 9
kimacce — 102 gaca (3 yaca B HEJIeIH0).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucii1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TEPEX0]] OT OAHON (HOPMBI 3aIlUCU
npobeit k apyroil. IloHaTHe panyoOHAIBLHOTO YHCHIA, 3alUCh, CpaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAJbHBIMUA YKCIIaMH. Pelienne 3amad u3 peasbHON MPAKTUKU HA YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM I[IOKa3zaTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQXEHUI Ha OCHOBE ONPEJENIECHHUS, 3alUCh 00bIINX yKcel. [IponenTsl, 3anuch
MIPOLIEHTOB B BUJE JIpoOU M ApoOM B BUJE NPOLEHTOB. TpU OCHOBHBIE 337a4ul Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaIbHON IPAKTHKU.

[IpuMeHeHne TPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE Ha  MHOXXUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HClIe TOpsMas MW oOparHas
IIPONOPLIHOHAIBHOCTH.

AJredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCIIOBOE 3HAUECHUE BBIPAKEHUS C MIEPEMEHHOM. JlommycTuMble
3Ha4YEeHUS NepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmynbl. Beruncnenus no gopmynam. [IpeoOpa3zoBanne OyKBEHHBIX BHIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAXEHHs, TMpaBWia MNpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, TpaBUiIa PACKPBITUS CKOOOK U IPUBEIEHUS OJOOHBIX CIIaracMblX.

CBOIICTBa CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHounensl 1 MHOrouaeHsl. CteneHp MHOrowieHa. CiloKeHue, BBIYMTaHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CyMMBI M KBaapar pasHocTH. DopMyrna pasHOCTH KBagpaToB. PasioxkeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YypaBHEHHUS, IpaBWiIa MpeoOpa3oBaHUsS ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OIHOU MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a7a4 C [IOMOILIBI0 YPABHEHUM.

JIuneliHOe ypaBHEHME C BYMs IEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIVMHENHBIX ypPaBHEHUU C JBYMs II€pEMEHHbIMU. PelieHue cucrem ypaBHEHUU
ciocoOoM TMOACTaHOBKU. [IpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIbIO
CUCTEM YPaBHECHUM.

DOyHKUNHA



Koopannara Touku Ha npssmoi. HucioBble poOMeEKyTKU. PaccTosiHue Mexy
JIBYMSI TOUKaMHU KOOPJUHATHOM MPSMOH.

[IpsimoyrosbHast cuctema koopauHat, ocu Ox u Oy. AGcuucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonarue ¢ynkiuu. [padux
bynkuuu. CoiicTBa Gynkuuii. Jlunelinas gynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. 'paduueckoe pelieHre TUHEHHBIX YpPaBHEHUHM U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucsia v BBIYMCJIECHUS

KBagparueiii kopeHb u3 uwncna. [loHsitue 00 wuppanmoHAIBHOM YHCIIE.
Hecsatuunbie TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0Opa30BAHUIO YUCIOBBIX BBIPAKECHUN
Y BBIUHUCJICHUAM. JIeCTBUTEIIBHBIE YU CIIA.

Crenens ¢ 1uenbIM NoKaszaTesneM u e€ cBorictBa. CTaH1apTHas 3alUCh YHCIIA.

AJireOpanyecKkue BbIPasKeHU

KBagpaTHblii  TpEXwieH, pa3JIOKEHHE  KBAaJIpaTHOIO TPEXUIEHAa Ha
MHOKUTENU.

Anrebpandeckas ApoOb. OCHOBHOE CBOWMCTBO aireOpanveckor apoowu.
CnoxxeHue, BBIUMTAHHE, YMHOXXEHHUE, JIeJIEHWE airedpandeckux ApooOeil.
PanronasibHbIe BRIpQXKEHUS U UX MPeoOpa3oOBaHUE.

YpaBHeHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHUI, CBOASIIMXCS K JIMHEMHBIM M KBAJPATHBIM.
[Ipocreiime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

['paduyeckas unTepnpeTanusi ypaBHEHUU C ABYMSI MEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YpaBHEHUW C JABYMsl NIEpeMEHHbIMH. lIpumMepsl pemieHuss cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anreOpandyeckum CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJTHOW MEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DyHKUNH

[lonstue @ynkuuu. OOnacTe ONpeAeNeHus W MHOXECTBO 3HAYECHMI
bynkuun. CnocoOb! 3a1anust PyHKITUH.

I'paduk ¢ynknuu. Yrenwe cBoicTB GyHKIuU 1o e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPAXKAIOIIUX PEATTbHBIE MPOLECCHI.



OyHKIUKA, ONMUCHIBAOIINAE TPSMYI0 H OOpPaTHYIO MPOTOPIHMOHATHHBIE
3aBHCHMOCTH, MX rpaduku. PyHkuun y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucii1a ¥ BBIYUCTICHUSA

PannonanbHble 4Kclia, MppalMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsITUUHbIE ApoOr. MHOXECTBO NEHCTBUTENbHBIX YUCEI, IeHCTBUTEIbHbBIE YHCIIa
Kak OeCKOHEYHbIE JeCATHYHbIC aApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPJIAUHATHOMN MIPSIMOU.

CpaBHeHHE JIGHCTBUTENBHBIX YHCEN, apu(METHUYECKHEe JEHCTBUS C
JEACTBUTEIILHBIMU YUCIIAMHU.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHUpE.

[TpubnmxEHHOE 3HaUYCHNE BEJIMYMHBI, TOYHOCTHh NpubImKeHus. OKpyTrieHue
yucell. [Ipuknika u oueHka pe3yiabTaToB BBIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHHe. Pemenne ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PellleHne TeKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHEeHUE C JBYMs NMEPEMEHHbIMH U ero rpaduk. Pemenue cuctem nByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pemenne cucrem AByX ypaBHEHUN,
OJIHO W3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3ajjau alNredpandeckum crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienye nMHENHBIX HEPABEHCTB C OJHOW NEepeMeHHOH. Pelienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTrHble HEpaBEHCTBA.
['padmyeckass MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

DyHKUNH

KBanparnunas Qynkums, e€ rpadux u cpoiictBa. [lapabona, KOOpAMHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MAPAOOIIBI.

I'paduku GyHKIWMiA: y = kv, y = kx + b, y = k/x, y =x3, y =Vx, y = |x| 1 ux
CBOMCTBA.

YuciioBbIE OCIE10BATEILHOCTH U IIPOIPecCUm



[loHATHE YKCIIOBOM TMOCIEAOBATEIBLHOCTU. 3aJlaHHE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopmyIion U popMyIIoi #-ro djeHa.

Apudmerrnueckass U reoMmerpuueckas mporpeccuud. @opMmysibl #-ro ujeHa
apuU(PMETUUECKON U T€OMETPUUYECKON MTPOTPECCHI, CYMMBI MIEPBBIX # YJIEHOB.

N300pakeHrne YICHOB apu(PMETHYECKONM W TEOMETPHUYECKOW MPOrPeCCHit
TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIbHBIN POCT.
CI1oKHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl Yy4yeOHOro Kypca
«Anredpa» XapaKkTepU3YyIOTCS:

1) naTpuoTHYEeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY H  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MAaTE€MaTUKOB M POCCHUICKOM MaTeMaTU4E€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHUIO 0053aHHOCTEN I'pakJIaHWHA U pealii3allluy ero
opaB, IMPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYKICHUIO dTUUECKUX MPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpELICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTU4YECKOM HAaMpaBICHHOCTH, OCO3HAHHEM BAaXXKHOCTH MAaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ui YCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBUIyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHHUIO BUICThH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHMYECKONM HayKud Kak cdepbl UeI0BEYECKO
JEATEIbHOCTH, JTANOB €€ Pa3sBUTUSA M 3HAYUMOCTH IS PA3BUTHS LIMBWIM3ALMMY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeSATENBHOCTH;



6) ¢usuyeckoe BocnuTanue, (GopMHupoBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (3[0pOBOE  MHTAaHUE,
cOQTAaHCUPOBAHHBIH PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ MpaBa JPYroro 4eJI0BEKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpPUEHTAlMEN HA MIPUMEHEHUE MATEMATUUYECKUX 3HAHWM JJIs PEIICHUS 3aja4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIeW cpenpbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX IOCJIECACTBUM JJISI OKPYXKAIOUIEH Cpelbl, OCO3ZHAHHUEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX pelieHus;

8) apanTanusa K M3MEHSIIIUMCS YCJOBHSM COUMAJIBHOM M NMPUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITCIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMN U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHUs] U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBYSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble 1oruyeckue qefcTBUA:

® BBIIBIIITH U XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, IMOHSATUI, OTHOLIEHUN MEXIy MOHATHUAMH, (OPMYJIUPOBATH
ONpEeNeNeHUs] TMOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(UKauy, OCHOBaHUA i OOOOIIEHHMS W CPABHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCHpUHUMATh, (QOpPMyIMpPOBaTH M  MpeoOpa3oBBIBATH  CYXKICHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHbIC, €AMHUYHBbIC, YacTHbIE MU OOIIHE,
YCIIOBHBIE;



e BBIBIKITH  MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpUM A BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JeaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e pa30upaTh JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUM (MIPSMBIE U OT
IIPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIOXKHBIE JI0Ka3aTeJIbCTBA
MaTeMaTU4YeCKuX (PaKkTOB, BBICTPAWBATH APTYMEHTALMIO, MPUBOAUTH
MPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BHIOMpPATH CMOCOO penieHus ydyeOHOW 3adauu (CpaBHUBATH HECKOJBKO
BAPUAHTOB peEUIEeHUs, BbIOMpaTh HauOoJiee NOAXONAIMNA C Y4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/ibckue 1eHCTBHUA:

® CHOJIb30BaTh BOINPOCHI KaK HMCCIENAOBATENbCKHI MHCTPYMEHT MO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
CaMOCTOATENIbHO YCTAaHABIMBATh HCKOMOE U JaHHOe, (OPMHPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOKO MO3ULIUIO, MHEHHUE;

® [IPOBOJIUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IIJJaHY HECJIOXKHBIM
OKCIEPUMEHT,  HEOONbIIOE  HCCIEAOBAaHHWE IO  YCTAaHOBIICHUIO
OCOOEGHHOCTEM MaTeMaTUYEeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOO0M;

® CaMOCTOSTENIHHO (POpMyTUPOBATH 00OOIIEHUS U BBIBOJIBI MO Pe3yJIbTaTam
MPOBEAEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

® [IPOTrHO3MPOBATh BO3MOXXHOE PA3BUTHE MPOLIECCA, a TAKKE BBIABUIATH
MIPEATNOIO0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

® BBISIBIATH HEIOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMAIUU, JTAHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

® BHIOMpPATH, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
MH(}OPMAIUIO Pa3TUYHBIX BUIOB U POPM IPEICTaBIICHNUS,

e BbIOMpaTh GoOpMy TMpeAcTaBiIeHUS HHPOPMAMKU U HILIIOCTPUPOBATDH
peliaemMble 3aJayd CXE€MaMu, JAuarpaMMmMaMiu, HHOW Tpadukoil U wux
KOMOHWHAIHSIMU,

® OIICHHWBAaTh HAAEKHOCTh WMH(GOPMALKU TO KPUTEPUAM, NPEIIIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIEC YHHBEpPCaJIbHbIE Y4eOHbIEC 1eCTBHS:



BOCIIPUHUMATh ¥ (OPMYyJIHpPOBATH CYXKIEHUS B COOTBETCTBHH C
YCJIOBUSIMHU U LIENISIMHU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PCHHS B YCTHBIX M IMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IIO
XOJy pelIeHus 3a7ja4i, KOMMEHTHPOBATh MOTYYCHHBIN Pe3ybTar;

B X0/ OOCY>KICHHSI 331aBaTh BOIIPOCHI 1O CYIIECTBY 00CYkKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3aJauu, BHICKa3bIBaTh UJIEH, HAIIEIEHHbIE Ha MMOUCK
peIlIeHUsl, COIMOCTaBISATh CBOM CYXKICHHS C CYXICHUSIMH JPYruX
YYaCTHUKOB JHayiora, OOHapy»uBaTh pa3jIMyue U CXOJCTBO MO3UIMUHU, B
KOppEKTHOH popme PopMyTHpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;
OPEICTaBIsATh  pPE3yNbTaThl  pEeHIeHus  3aJadd,  OAKCIEPUMEHTa,
UCCJEIOBAHMSI,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a]1a4 NMPE3EHTAI[MN U OCOOCHHOCTEN ayIUTOPHH;
MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUIyaIbHOW pabOThl TPU pEHIeHUH YYEeOHBIX MaTeMaTHYeCKUX
3azay;

MPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0
COBMECTHOH paboThl, pachpeneniarb BHIb padoOT, JAOroBapUBaThCH,
00Cy»KIaTh MPOLIECC U pe3ysbTaT padOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TPyHmoBeIX (opmax paboTel (0OCyxaeHus, 0OMeH
MHEHUSMH, MO3TOBbIE IITYPMBI W JIPyTU€), BBHINOJHATH CBOKO YacTh
paboOThl M1 KOOPJUHUPOBATH CBOM JICUCTBUS C APYTUMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh KadyeCTBO CBOETO BKJaJa B OOMIMH MPOIYKT MO KPHUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO COCTABJIATH IUIAH, AJITOPUTM peILIeHUs 3a7auu (WM ero
4acTh), BBIOMpaATh CIOCOO peHIeHUs] ¢ YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTb U KOPPEKTHUPOBATH
BapUaHTHI pEIIeHUH ¢ y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJJIEKT:

BIaJETh CHOCO0aMU  CaMOIIPOBEPKHM, CAaMOKOHTPOJS Mpolecca U
pe3yibTara peleHnss MaTeMaTHIEeCKOM 3a1auu;

MPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IPHU PELICHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEM;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACSATEIBHOCTH IMOCTABICHHOM LEIU
U YCIIOBUSIM, OOBSCHATD MPUYUHBI TOCTHXKEHUS WM HEJOCTHKEHUS LIEIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kjacce OOyYarOIIMKCA MOJYYUT CIEIYIOIINE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCIICHUS

BbimonHsaTh, coderas yCTHblE W NUCbMEHHbIE NPUEMBI, apumeTHuyecKue
JEUCTBUA C PAallUOHAIBHBIMU YUCIIAMH.

HaxonuTe 3Ha4eHWs YHUCIIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HbIE
CocOoObI U MPUEMBI BBIYUCICHUS 3HAYEHUN APOOHBIX BBIPAKEHUH, COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECTHUHBIE TPOOH.

[TepexonuTe OT OgHOW (HOPMBI 3alMCH YHUCEN K APYroil (mpeoOpa3oBbIBATh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTH B OECKOHEUHYIO IECATUIHYIO TPOOBD).

CpaBHHBaTh U YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHACIIA.

OKpyTrasaTh YucIIa.

BBINONHATS TPUKUIKY U OLEHKY pe3ysibTaTa BEIYMCICHUN, OLEHKY 3HAYCHHI
YUCJIOBBIX BBIPAXXCHUI. BBIMONMHATE NEUCTBUS CO CTENEHSMU C HaTypalbHBIMH
MIOKAa3aTeJIIMH.

[IpumeHATs  NPU3HAKUM  JEIUMOCTH,  pa3JIOKCHHME HAa  MHOXUTEIH
HATypaJbHBIX YHUCEIL.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 33Ja4ud, CBA3AHHBIE C OTHOIICHHEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3ynbTaThl pEHICHU 3a7a4 C y4€TOM OIPAHMYEHHMN, CBSA3AHHBIX CO CBOWMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyecKue BbIPpaKeHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIIOTMIO M CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIo MaTepuaa.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHUM NPHU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Bemonusate  nmpeoOpa3oBaHHMsl — LIEJIOTO  BBIPAXXEHUS B MHOTOWIEH
IpUBEIEHNEM TOJOOHBIX CJIaraeéMblIX, PACKPBITUEM CKOOOK.

BBINONIHAT yMHOKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOrodjieHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CYMMBI M KBaJlpaTa pa3HOCTH.

OCyIIEeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C TOMOUIBIO
BBIHECEHHUA 32 CKOOKM OOIIEro MHOXUTENs, TPYNIHUPOBKU  CIaraéMsix,
npuMeHeHus1 (POPMyJT COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsATh nMpeoOpa3oBaHMsI MHOTOWICHOB ISl PEIICHMS PA3JIMYHBIX 3374
U3 MAaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEAIIBHON ITPAKTUKH.



Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYPAJIBHBIMU ITOKA3ATEJSMH IS
npeoOpa3zoBaHus BHIPAKECHH.

YpaBHeHUS U HEPABEHCTBA

Pewats yMHEWHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA ITPaBUIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY emy. [IpoBepsaTs, sBisieTcs
JIM YUCJIO KOPHEM YPaBHEHUSI.

[IpumensTh rpaduyecKkre METObl IPHU PEIIEHUU JTUHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YHUCEN, SBISAIOIIUXCS PEIIEHUEM JIMHEHMHOIO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CrpoutTb B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMH, MOJB3YySICh TIpapUKOM, MNPUBOJUTH HPUMEPHI PELICHUS
YpaBHEHUS.

Pemiath cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS EPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocraBisaTh W pemarh JMHEMHOE YPAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCJIOBHMIO 3aJa4yd, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJyYECHHBIN pe3yJIbTar.

DyHKUNHA

N3o0paxkath Ha KOOPJIUHATHOM MPSIMOIl TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbI, 3alIMCHIBATH YUCIIOBBIEC IIPOMEKYTKH Ha
anreOpanyecKoM S3bIKE.

OTMeuyaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKHM N0 3aJaHHBIM KOOpAHMHATaM,
CTpOUTh Ipapuky TUHENHBIX QyHKUUNA. CTpouTh rpauk GyHKIUU y = [X|.

OnuceiBaTh C NOMOIIbIO (PYHKIMHA M3BECTHBIE 3aBUCHMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, IE€HA, KOJIMYECTBO, CTOUMOCTD,
MPOU3BOAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonute 3HaueHre pyHKIMH 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii cmocod MPEACTaBICHUS W aHamu3a WHGOpMAIH,
U3BJIEKATh U UHTEPIIPETUPOBATh MH(GOPMAIINIO U3 TPAPUKOB peaIbHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonumy oOyuenuss B 8 kJjacce oOydyaromuiicsi MOJMYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonp30BaTh HaydaJgbHbIE IMPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
quCcell Uil CPAaBHEHHUS, OKPYTJIEHUS! U BBIYUCIICHUM, N300paXkaTh JE€HCTBUTEIbHBIE
YyCila TOYKaMU Ha KOOPAWHATHOU IIPSIMOM.

[IpumensaTy moHsATHE apuPMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBa/IpaTHbIE KOPHH, UCIOJIb3Ys MPU HEOOXOAMUMOCTHU KaJIbKYJIATOP, BBITOIHSTH



npeoOpa3oBaHus BBIPAKEHUN, COACpPKANIUX KBAJApPATHBIE KOPHH, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucHu OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JE€CITHUYHBIX
npo0eit u creneneit yucna 10.

AnredpanvecKue BbIPpaKeHUA

[IpyMeHATP TOHATHE CTENEHW C LEJbIM [O0KAa3aTelIeM, BBIIOIHATh
npeoOpa3oBaHus BbIPAXKEHU, COAEpKAIIUX CTETIEHU C LEIbIM MOKA3aTEIEM.

BBINIOJIHATE TOKIECTBEHHBIE MpPEeoOpa3oBaHUs PalMOHANBHBIX BBIPAKEHHIM
Ha OCHOBE MPaBUJI ACUCTBUIN HAJ MHOTOUYICHAMH U aJITeOpandecKUMU IPOOSIMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh npeodpa3oBaHusl BEIPAKEHHUM IJIs1 pElIeHUs] Pa3IuYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewath nuHEVHBIE, KBaJpaTHbIE YPAaBHEHUS W PalMOHAIbHBIE YpPaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeCTaBlIeHn (YCTaHaBIMBAaTh, UMEET
Y YpaBHEHUE WJIM CHCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (POPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJEIM C TIOMONIbIO COCTABJICHUSI YPaBHEHUS WJIM CUCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3ybTarT.

[IpyMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB JIi CPAaBHEHUS, OLICHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CHCTEMBI, J1aBaTh
rpaUyecKy0 HWUIIOCTPALMI0O MHOXKECTBAa pELIEHUN HEpPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKUNHA

[loHuMaTh U UCTONB30BaTh (PYHKIIMOHAJIbHBIE MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYECHHMsI), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
apryMeHTa, ONpeieNiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku daeMeHTapHbIX GYHKIUNA BUJIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCBIBaTb CBOICTBA YHCIOBOI
dbyukiuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kuacce oOydYarOHIMICS TOJNYYHUT CIEAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yuciia 1 BBIYUCTIEHUSA

CpaBHUBATH U YIIOPSAJOUYUBATH PALIMOHAIIbHBIE U UPPALIMOHATIBHBIE YUCIIA.



BreimonHate  apudmMeTHdyecKue JACHCTBHS € PAMOHAIBHBIMH  YHCJIAMH,
coyeras yCTHbIE W [HUCbMEHHBICE MPUEMBI, BBINOJHATh BBIUUCICHUSA C
HMppalMOHAIBHBIMUA YHCIIAMU.

Haxonute 3HaueHHs CTeNeHEeW C LENbIMU IIOKa3aTelsiIMU W KOPHEW,
BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIM.

OKpyraare JI€UCTBUTEIbHBIC YHCJA, BBINOJHATH MPUKUJKY pe3yJsibTaTa
BBIYMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEHHBIE W KBaApaTHBIC yYpPaBHEHWS, YPABHEHUS, CBOJSIIUECA K
HUM, NPOCTENIIEe TPOOHO-paIMOHATbHbBIC YPaBHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YPAaBHEHHUU C JBYMs INEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pematp TeKCTOBBIE 3ajadyM alreOpPaMvYecKUM CIIOCOOOM €  ITOMOIIBIO
COCTABJICHUS YPABHEHHUS WJIA CUCTEMBI JIByX YPAaBHEHHUH C IByMsI IIEPEMEHHBIMH.

IIpoBoauTh MpOCTEUIINE UCCIEAOBAHNUSA YPABHEHUNW U CUCTEM YPaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKux NmpeAcTaBieHuil (yCTaHABIUBATh, UMEET
JIA YPaBHEHUE WM CUCTEMA YPABHEHUW PEIIEHHS, €CIIA UMEET, TO CKOJbKO, U
npoyee).

Pemiath nuHelHbIE HEpPaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBa, H300pa)kaThb
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3alMCHIBATH PEUICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, U300paxkaTh pEUIEHUE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alUChIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3JIUYHbBIX 3a]1a4.

DOyHKUNHA

Pacno3naBath (yHKIMU H3ydeHHBIX BUJOB. [loka3piBaTh CXEMAaTHYECKHU

pacmoioXkeHne Ha KOOPAUHATHOM MIIOCKOCTH rpadukoB GpyHKUUN BuAa: y = kx, y
=Jhx+b y=kix y=ax2 +bx +c y=x3 y=1x y= x|, B 3aBuCHMOCTH OT
3HaYEHUU KO3()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth U M300pakaTh CXEMATHUYECKH TpauKy KBaIpaTHUHBIX (YHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATHUUHBIX (PYHKIIHH 110 MX TpaduKaM.

Pacrio3HaBaTh KBaJpaTHIHYIO (QYHKIHIO 1O (GOPMYJIE, TPUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (YYHKIMA U3 peaTbHOMN KU3HU, GU3HKH, TCOMETPHH.

YucsioBble MOCAEA0BATETBHOCTH U IPOTPecCHM

Pacno3HaBaTh apupMETHYECKYI0 W TE€OMETPUYECKYI0 IPOTPECCHU TpHU
Pa3HBIX CrIocobax 3agaHusl.



BBIMOTHATE  BBIYMCIACHHUS C HCIONb30BaHHEM (OpPMYJ N-TO WICHA
apHU(PMETHICCKON ¥ Te€OMETPUUECKON ITPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh YICHBI IOCIICIOBATEIPHOCTH TOYKAMHW Ha KOOPJIWHATHOM
TJIOCKOCTH.

Pemate 3amgaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIa4d M3 PeaJbHOM KU3HM (C MCIOJIb30BAHUEM KaJIbKYJISATOPa, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC

Ne ni/n

HaumeHoBaHuUe pa3/1es10B U TeM NMPOTrPaMMbI

KoaudecTBO 9acoB

Bcero

KonTpoibHble
padoThI

IIpakTHyeckne
padoThI



DN bW -

Yucna u BelYHMCIeHU. PalimoHanbHbIe yucia
Anrebpanyeckue BbIpaXKeHUS

VYpaBHEHUs U HEpaBEHCTBA

Koopaunats! u rpapuku. OyHkuun
[ToBTOpenue u 06001IEHNE

OBULIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME

25
27
20
24

102

[ N N



8 KUIACC

Ne i/

10
OBIIEE KOJIMYECTBO

YACOB I10
I[TPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
NPOorpaMmMbl

UYucna u Beruncnenus. KBagpatusie
KOPHH
Uucna u Beruncienus. CTeneHs ¢

LIEJIBIM T0Ka3aTelleM
AnreOpanyeckre BbIPaKEeHHUS.

KBagpartuslii TpéxuneH
AnreGpanyeckue BbIpaXKeHHUs.

AnrebGpanueckas qpoob
VYpaBHEHUs 1 HEPABEHCTBA.

KBanpaTtHble ypaBHEHUS

VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI

YpaBHEHUU

VYpaBHEHUS U HEPABEHCTBA.
HepasencrBa

@yHkuu. OCHOBHBIE OHATHS
@Oyukiun. Yucioble GyHKIUU
[ToBTOpeHmEe 1 0600IIEHNE

102

KoanuecTBOo 4acoB

Bcero

15

15

15

13

AN O

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThbI



BNl o) RV, N SN U8 \S}

9 KUIIACC

KoaunuyecTBO 4acoB

Ne ni/mm HaunMeHoBaHMe pa3/iesioB U TeM MPOrpamMMbl Beero Konrpoabubie IIpakTnyeckue
padoThl padoThbI

Uucna u BeruucieHus. /leiicTBUTENbHbIC Ynciia 9

VYpaBHEHHUs 1 HEPABEHCTBA. Y PABHEHUS C OJJTHON 14 |

MEPEMEHHOMN

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbl ypaBHEHHUI 14 1

VYpaBHeHus 1 HEpaBeHCTBA. HepaBeHcTBa 16 1

DOyHKIUU 16 1

HucnoBble TOCIEA0BATEIBHOCTH 15 1

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN 18 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



INIOYPOYHOE IINTAHUPOBAHUE

7 KUIIACC

Ne i/

10

11

12

13
14

Tema ypoka

[ToHsiTHE pallMOHATIBLHOTO YKCIIa
Apudmernueckue neicTBus ¢
paMoHaTFHBIMU YUCIIAMH
Apudmernueckue neiicTBus ¢
palMOHATIBLHBIMU YU CIAMU
Apudmernueckue IeiCTBUS C
paroHaTFHBIMHU YUCIIAMH
Apudmernueckue neiicTBUs C
palOHATIBLHBIMHU YU CIAMU
ApudmeTrnueckue IeiCTBUS C
paMoHaTFHBIMHU YUCIIAMH
CpaBHeHue, ynopsIouuBaHue
paLMOHATIBHBIX YHCEI
CpaBHeHue, ynopsIouuBaHue
palMOHAIBHBIX YHCET
CpaBHeHue, ynops10uuBaHue
palMoHaIBHBIX YHCET
CreneHb ¢ HaTypaJlbHbIM
HoKa3areneM

CreneHsb ¢ HaTypaJIbHBIM
HoKa3aTeaeM

CreneHb ¢ HaTypaJlbHbIM
HoKa3areneM

CreneHnb ¢ HaATypaJIbHBIM
HIOKa3aTeIeM

CreneHb ¢ HaTypaJlbHbIM

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3YYCeHUS



15

16

17

18

19

20

21

22

23

24

25
26
27

28
29

oKa3aTejieM
Penrenyie oCHOBHEIX 3a/1a4 Ha

JpoOH, IPOLICHTHI U3 PeaTbHOU

MPaKTUKH
Perrenrie oCHOBHBIX 3a7a4 Ha

IpoOu, IPOLIEHTHI U3 peabHON
MPaKTUKU

Pemenne ocCHOBHBIX 3aJ1a4 Ha
JIpoOH, IPOLIEHTHI U3 PealIbHOM
MPaKTUKU

Pemenne oCHOBHBIX 3a/1a4 HA
IpoOu, MPOLEHTHI U3 peabHON
MPaKTUKH

[Ipu3Haku AeTUMOCTH, PA3I0KEHUS
Ha MHO>XHUTEJIA HATyPAJbHBIX YHCET
[Ipu3Haku AEMUMOCTH, PA3I0KEHUS
Ha MHOXXHUTEIIA HATyPAJTbHBIX YHUCET
Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHast MPOMOPIUOHAIILHOCTH
Peanbnbie 3aBucumoct. [psmas u
oOpaTHast TPOMOPIIMOHATBHOCTH
Peanbubie 3aBucumoctu. [lpsamas u
oOpaTtHasi MPONOPIIHOHAIIEHOCTH
Peanbabie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOIMOPIIMOHATBHOCTH
KonrtponsHas pabora o Teme
"PanoHanbHbIe ynciaa"
ByKBeHHBIE BBIpaXKEHUS
[Iepemennsie. Jlomyctumele
3HAUYCHUS IEPEMEHHBIX

DopmyJibl

DopMyisl



30

31

32

33

34

35

36

37
38

39

40

41

42

43

44

[IpeobpazoBanne OyKBEHHBIX
BBIPA)KEHUH, PACKPBITHE CKOOOK U

MpHUBEICHUE TTOJOOHBIX CIaraeMbIX
[IpeobOpazoBanme OyKBEHHBIX

BBIpAXXEHH, pacKpbITHE CKOOOK U

HPUBEICHHUE TTO00HBIX ClIaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX

BBIPQXEHHH, PACKPBITHE CKOOOK H
MPHUBEICHUE TIOJJOOHBIX CIIAraeMBIX
[IpeoOpa3zoBanre OyKBEHHBIX
BBIPAXXEHHM, PACKPBITHE CKOOOK U
MpUBeIeHNE TTOJJOOHBIX CIaraeMbIX
CBolicTBa CTENEHU C HATYpaJIbHbIM
noKazareineM

CBolicTBa CTETIEHU C HATYpaJbHBIM
MoKa3areiem

CBolicTBa CTENEHU C HATYpaJIbHbIM
noKazareneM

MHorouneHsl

MHorouneHbl

Crnosxenue, BBIYUTaHUE, YMHOKEHHE
MHOTOUJICHOB

CrnosxeHue, BEIMUTaHUE, YMHOKCHHE
MHOTOYJICHOB

CrnosxeHue, BBIYUTaHUE, YMHOKCHHE
MHOTOYJICHOB

Crnosxenue, BBIYUTaHNUE, YMHOKEHHE
MHOTOUJICHOB

DopmyJibl COKPALLIEHHOTO
YMHOXKEHUS

DopMyJITbl COKPAILIEHHOTO
YMHOXEHUS



45

46

47

48

49

50

51

52

53

54

55

56

57

58

DopMyIIbl COKpALIEHHOTO

YMHOXKEHHUS
DopmyJibl COKPAILIEHHOTO

YMHOXEHUS
DopMyIIbl COKPALIEHHOTO

YMHOXKEHHUS
Pa3noxeHrne MHOTOWIECHOB Ha

MHOKATEIN
PaznoxeHne MHOTOYJIEHOB Ha

MHOXUTCIIN
PaznoxxeHne MHOroO4JIeHOB Ha

MHOKUATEIN
PasnoxeHne MHOTO4YJIEHOB Ha

MHOKHUTEIIN
Kontponbnas pabota no teme

"Anrebpanyeckue BeIpaKeHHs "
YpaBHeHue, mpaBuia

npeoOpa3oBaHusl ypaBHEHUS,

PaBHOCHUIIBHOCTh YPAaBHEHHI
JIuneliHOEe ypaBHEHHE C OJHOU

MIEPEMEHHOM, PELICHUE JIMHENHBIX

ypaBHEHUU
JIuHeitHOe ypaBHEHHE C OJTHOU

MIEPEMEHHOM, PEIICHUE JIMHEHHBIX

ypaBHEHUH
JIuneliHOEe ypaBHEHHE C OJHOU

IIEPEMEHHOM, pELICHUE JIMHEUHBIX

YpaBHEHUH
Pewenue 3aiay ¢ noMoLIbk0

ypaBHEHUH
Pemrenue 3agad ¢ moMomib0

ypaBHEHUH



59

60

61

62

63

64

65

66

67
68
69
70
71

72

73
74
75

76

717

78
79

Pemenue 3anau ¢ momMoIeko
ypaBHEHUU

Penrenue 3amad ¢ HoMOIIBIO
ypaBHEHUH

JIuneliHOEe ypaBHEHUE C IBYMs
NEepPEMEHHBIMU U €T0 TpaduK
JIuHeitHOe ypaBHEHHUE C IBYMS
IIEPEMEHHBIMU U €ro rpaduk
Cucrema 1ByX JIMHEHHBIX
YpaBHEHHUH C IBYMs IEPEMEHHBIMU
CucreMa IByX JTUHEUHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
Cucrema ByX JIMHEHHBIX
YpaBHEHUH C IBYMs IE€PEMEHHBIMU
Cucrema 1ByX JIMHEHHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU
Pemenne cucreM ypaBHeHUN
Pemenue cucrem ypaBHeHH
Pemenne cucreM ypaBHeHUN
Pemenue cucrem ypaBHeHH
Pewmenne cucreM ypaBHeHUN
KonrponbHas pabora no reme
"JIuHelHbIe ypaBHEHUS"
KoopanHara TOUky Ha IpsIMON
YucnoBsle IPOMEXKYTKH
HucnoBsle MPOMEKYTKH
Paccrostaie Mexay AByMs TOUKaMH
KOOPJIMHATHOU IIPSIMOM
Paccrostnue Mexay AByMsl TOUKaMH
KOOPJIMHATHOM IPSIMOM
[IpsimoyrompHas cucrema
KOOpAMHAT Ha IUIOCKOCTH
[IpssMmoyronbHas cucrtema



80

81

82

83

84

85

86
87
88
&9
90
91

92

93

94
95

96

97

98

KOOpJMHAT Ha TUIOCKOCTH
[Tpumepst rpaduKoOB, 33 JTaHHBIX
dbopmynamu

[Ipumeps! rpaguKoB, 3aJaHHBIX
dopmynamu

[Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu

[Ipumeps! rpadguKoB, 3aJaHHBIX
bopmynamu

Yrenue rpadMKoB pearbHbIX
3aBUCUMOCTEN

Urenue rpaMKkoB peabHBIX

3aBUCUMOCTEN

[TonsiTne GyHKIMH

I'padux Gpynkumm

CaoiicTBa GQyHKIIHHA

CoiicTBa (yHKIMH

Jluneiinas GyHKIMsA

Jluneiinast pyHKIUSA
[TocTpoenue rpaduka TuHEHHON
byHKIIUN

[TocTpoenue rpaduka TuHEHHON
byHKIMMA

['paduk pynkunu y =x|

I'padux pynkumm y =[x|
KonTponbhas pabota mo Teme
"KoopauHatsl 1 rpaduku.
Oynkuun"

[ToBTOpEHNE OCHOBHBIX MTOHATHH H
METOJIOB Kypca 7 Kiacca,

00001IeHnE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHI U



99

100

101

102

METOJI0B Kypca 7 Kiacca,

0000111eHIEe 3HAHMIA
[ToBTOpEHKE OCHOBHBIX MOHATUI U

METOJIOB Kypca 7 Kiacca,

00001116 HE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX OHATHI U

METOJIOB Kypca 7 Kiiacca,

000011eHUE 3HAHUN
HToroBast KOHTpOJIbHAs paboTa
[ToBTOpEHNE OCHOBHBIX OHATHUN U

METOJIOB Kypca 7 Kiacca,
00001IeHIEC 3HAHMIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



8 KUIACC

Ne i/

N —

[98)

O 0 3 O\ D N

11

12

13

14

15

16
17

Tema ypoka

KBanparHblii KOpeHb U3 YHUCIIA

[TonsiTHEe 00 UPPALIMOHAIEHOM YHCIIE
JlecsaTruunblie MPUOTMHKEHNUS UPPALMOHATBHBIX
qucen

JlecsaTnyHbIe MPUOIMKEHUS] UPPAITUOHATBHBIX

yucenl

JleiicTBUTENBHBIC YKCIIA

CpaBHeHHE J1eHCTBUTENIBHBIX YHCEI
CpaBHeHHE IEHCTBUTEIIBHBIX YU CEI
Apudmernueckuii KBaJpaTHbIA KOPEHb
VYpaBHeHMe BUJA X* = a

CaoiicTBa apu(MEeTHICCKUX KBAIPATHBIX
KOpHEH

CBoiicTBa apupMeTHUECKUX KBaJPAaTHBIX
KOpHeH

[Ipeo6pa3oBanne YHCIOBBIX BBIPAXKEHUH,
CoJIepKaIIMX KBAJPATHbIE KOPHU
[IpeoOpazoBaHue YUCIOBBIX BBIPAXKECHUH,
CoJIepKaliX KBaJIpaTHbIE KOPHU
[Ipeobpa3oBanne YHCIOBBIX BhIPAXKEHUH,
CoJIepKalIX KBaJpaTHbIE KOPHU
IIpeoOpazoBaHue YUCIOBBIX BBIPAXKECHUH,
CoJIepKaliX KBaJIpaTHbIE KOPHU
Crenens ¢ neasIM OKa3aTeneM
CrangaprtHas 3anuce ynucia. Pasmepsl
00BEKTOB OKpY’KaroIero mupa (ot
3JIEMEHTAPHBIX YACTHIL IO KOCMUYECKUX

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3y4YeHUs



18
19
20
21
22
23
24

25

26

27
28
29

30

31
32
33
34

35

36

37

38
39

OGT)GI(TOB), AJIATCIIBHOCTD IIPOLCCCOB B

OKpY KaroIleM MUpe
CBoliCTBa CTENEHU C LIEJIBIM NTOKA3aTelIeM
CBolicTBa CTENEHHU C LIEJIBIM [10Ka3aTEIEM
CBoliCTBa CTENEHU C LIEJIBIM NTOKA3aTelIeM
CBolicTBa CTENEHH C 1IEJIBIM [10Ka3aTeIeEM
CBoliCTBa CTENEHU C LIEJIBIM ITOKA3aTelIeM
KBanpaThslii TpéxunieH

KBanpatHblii TpEXUiIeH

PasnoxeHue KkBaApaTHOro TpEXuieHa Ha
MHOKHUTEIH

Pa3noxxeHue kBapaTHOTO TpEXUIeHa Ha
MHOKUTEH

KonTponpHas pabota mo Temam "KBanpaTabie
kopHu. Crenenu. KBagparueiii Tpexwien"
Anrebpanueckas 1poOb

JlonycTuMble 3HaUEHUS IEPEMEHHBIX,
BXOSIIUX B alIr€0Opandeckrue BhIPasKeHHs
JlommycTrMble 3HaUEHUS [TEPEMEHHBIX,
BXOJISIIINX B alredpandyeckue BhIpakeHUs
OcHOBHOE CBOWCTBO anreOpanyeckoi Apodu
Coxkpaienue apooeit

Coxkparienue apodeit

Coxkpaienue apooeit

Crnosxenue, BBIYMTaHNUE, YMHO)KEHUE U JIEJICHUE
anreOpandecKux Apooei

Crnosxenue, BBIYMTaHUE, YMHO)KCHUE U JICJICHHE
anredpandeckux apooeit

CrnosxeHue, BBIYMTaHNUE, YMHO)KEHUE U JIEJICHUE
anredpandeckux apooeit

Cnosxenue, BBIYMTAHNUE, YMHO)KEHHE U JIETICHUE
anreOpandyeckux apooeit

[IpeoGpa3oBanue BbIpaXXeHHH, CoIepIKaLIIX

S WV G U W WY



40

41

42

43
44
45
46
47
48
49
50

51

52

53

54

55

56

57

58

59

anreOpandyeckue Apoou

[Ipeo6pa3oBaHue BbIpaXXeHH, colepKalux
anreOpandeckue Apoou

[IpeoOpazoBanue BEIpAXKEHUH, COACPIKAIINX
anreOpandeckue Apoou

KontponbHas paboTa mo teme

" Anrebpanueckas 1poop"

KBanpatHoe ypaBHEeHHE

Henonnoe kBagpaTHOE ypaBHEHHE
HenonHoe kBagpaTHOE ypaBHEHHE
®dopmyiia KOpHEH KBaJIpaTHOTO YpaBHEHUS
dopMya KOpHEH KBaPATHOI'O YPaBHEHUS
®dopmyiia KOpHEH KBAJIPaTHOTO YPaBHEHUS
Teopema Buera

Teopema Buera

Pemenue ypaBHeHUH, CBOAAIIUXCA K
KBaJpPaTHBIM

Pemenue ypaBHeHM, CBOALIMXCA K

KBaJpaTHBIM
[Ipocreiimme qpoOHO-palliOHAIEHbIE

ypaBHEHUS
[Ipocreiimme qpoObHO-palliOHATEHBIE

YpaBHCHUA
Pemenne TeKCTOBBIX 3aJga4 C IOMOIIBIO

KBaJPATHBIX YPAaBHEHUU
PerreHne TeKCTOBBIX 33714 C IIOMOIIBIO

KBaJIpaTHBIX YPaBHEHUM
KonTponbhas padota no teme "KBajgparHoie

ypaBHeHus"
JIu"eliHOEe ypaBHEHHE C ABYMsI IEPEMEHHBIMU,

ero rpauk, IpuMepsl pelieHns ypaBHeHUI B

LENBIX YUCIIAX
JIuneliHOe ypaBHEHHE C JBYMS IEPEMEHHBIMH,

otk ek e ek ek e p—

—



60

61

62

63

64

65

66

67

68

69

70

71
72
73

74

ero rpauk, IpuMepsl pelieHNs ypaBHEeHUN B

HCJIBbIX YHUCIax
JIuHeitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMHU,

ero rpaduk, IpUMephl pelieHus] ypaBHEHUH B
LETIBIX YUCIIAaX

Pewrenne cucreM IByX JIMHEWHBIX YPaBHEHUH C
JBYMsI [IEpEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU

Pemenue cucrem AByX JIMHENHBIX YPABHEHUM C
JBYMsI IEpEMEHHBIMU

[Ipumepsl penieHust CUCTEM HEJTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

[IpuMeps! penieHus: CUCTEM HEJTMHENHBIX
YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
I'padmueckas uHTEpIIpeTaliis ypaBHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHHUI C IByMs IEPEMEHHBIMU
I'paduueckas uHTEpIIpeTalis ypaBHEHUS C
JIBYMS ITIEPEMEHHBIMU U CUCTEM JINHEUHBIX
YpPaBHEHHUH C JBYMS IEPEMEHHBIMU

PerreHne TeKCTOBBIX 337124 C IIOMOIIIBIO
CUCTEM ypaBHEHUI

Pemrenne TeKCTOBBIX 3a71a4 C IOMOIIBIO
CHUCTEM YpaBHEHUI

PemreHne TeKCTOBBIX 337124 C IIOMOLIBIO
CUCTEM ypaBHEHUI

UucioBble HEPABEHCTBA U X CBOMCTBA
YucnoBble HEPaBEHCTBA U UX CBOMCTBA
HepaBeHCTBO ¢ 01HOM TTEpEMEHHO

JIuHeliHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHOU
U UX pelleHue



75

76

71

78

79

80

81

82
83
84

85
86

87
88
&9

90

91

JIuneliHbIC HEPABEHCTBA C OJTHOM IIEPEMEHHOU
U UX pEllIeHue

JIuHeiiHble HEPaBEHCTBA C OAHON EPEMEHHOM
U UX pELICHUE

CucreMbl TMHEMHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX PEIICHUE

CucTteMbl TMHEUHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX PELICHHE

CucreMbl TMHEMHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX PEILICHUE

N3o0pakeHue peneHus THHEHHOTO
HEPABEHCTBA U UX CUCTEM HA YUCIIOBOU
NpAMOit

N300paxkeHune penieHus TMHSHHOTO
HEpaBEHCTBA U UX CUCTEM Ha YUCIIOBOU
psAMON

KonrtponsHas pabora no tTemam "HepaBeHcTBa.
Cucremsl ypaBHeHUi"

[lonstue pynkunn

OO6nacTp ornpeeneHuss © MHOXKECTBO 3HAUCHHH
byHKIIUN

Crnioco0wl 3a1anust GyHKIUI

I'paduk Pynkumm

CgoiicTBa GyHKIINH, UX OTOOpaKEHUE Ha
rpacuke

Urenue u nocTpoeHue rpagukoB GyHKIUN
[Ipumeps! rpad@ukoB QyHKIMHA, OTPAKAIOIINUX
peaJIbHBIE MPOLIECCHI

@yYHKIMH, ONMCHIBAOLIUE NPSMYIO U
00paTHYIO MPONOPIHOHATILHBIE 3aBUCUMOCTH,
ux rpaduKu

['umepOoia



92 lumep6omna 1

93 I'paduk pynkuuum y = x? 1

94 I'padux Gpynkuum y = x? 1
OyHKIUU y =X,y = X3, y = VX, y = |X|;

95 rpaduuecKoe pereHne ypaBHeHUI U CUCTEM 1
ypaBHEHUU
OyHKIMU y =X,y = X3, y = VX, y = |X|;

96 rpaduyeckoe pelieHne ypaBHeHUN U CUCTEM 1
ypaBHEHUH

97 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB 1

KypcoB 7 u 8§ Ki1accoB, 0000IIeHne 3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB

98 - 1
KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHU I

99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1
KypcoB 7 u § KJ1accoB, 0000IIeHne 3HAHUI

100 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB |

KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHU I
101 Hroroas KOHTpOJIbHASA paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB

KypcoB 7 u 8 Kj1accoB, 00001IeHne 3HAaHU I
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



9 KUIIACC

Ne i/

o 9N DN

10

11

Tema ypoka

PanmonansHbIe quciia,
HppalMOHAJIBbHBIC YHUCJId, KOHCYHBIC

1 OECKOHEYHEIE JCCATUYHBIC ,Z[p06I/I
MHOXECTBO HeﬁCTBHTeHBHBIX

YHUCCII, I[GﬁCTBI/ITGJ'IBHBIC YHuCJIa KaK

OECKOHEYHBIC JIECATUIHBIC IPOOH
B3aunMHO ogHO3HAUYHOE

COOTBETCTBUE MEXKITY MHOKECTBOM
JIEMCTBUTEIIbHBIX YHUCET U
MHOECTBOM TOUYEK KOOPAMHATHOU
IPsIMOI

CpaBHEHHE NEMCTBUTEIBHBIX YHCEII,
apupMeTHIECKUEe JEHCTBUS C
JIECTBUTEIILHBIMU YUCIIAMH
[TpubnmxEHHOE 3HAUEHNE
BEJIMYUHBI, TOYHOCTH MIPUOTMIKCHUS
OxpyrieHue yncen

OxpyrieHue uucen

[Ipuknnka u OLEHKa pe3yJIbTaTOB
BBIYHMCIICHUI

[Ipukuaka u olleHKa pe3yJIbTaTOB
BBIYMCIICHUI

Jluneitnoe ypaBHeHue. Pemenue

ypaBHeHHﬁ, CBOAIIMXCA K

JIMHEVUHBIM
JInnelinoe ypaBHenue. Pemenue

KoaunuecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IpakTnyeckue
padoThbI

Jlara
H3Y4YeHH S



12

13

14
15

16

17

18

19

20

21

22

23

24

25

ypaBHeHHfI, CBOJAINIUXCA K

JINTHEUHBIM
KBanpatHoe ypaBHenue. Penienne

ypaBHEHUM, CBOASIINXCS K

KBaJpaTHBIM
KBagparHoe ypaBHenue. Pemienue

YPaBHEHUM, CBOJALLINXCS K

KBaJPaTHBIM
buxBaapaTHbie ypaBHEHUS
bukBanpaTHbie ypaBHEHUS
[Ipumepsl penieHust ypaBHEHUM

TpeTheil U YETBEPTOM CTETECHEHN

pa3I0KEHUEM Ha MHOKUTENH
IIpumepsl penieHus ypaBHEHUI

TpPEThEN U YETBEPTOM CTENEHEN

Pa3JI0KECHUEM Ha MHOXKHUTCIIN
Pemenue ,I[pO6HO—paI_[I/IOHaJ'IBHBIX

ypaBHEHUN
Pemenne npoOGHO-parimoHaIbHBIX

YpaBHEHUU
Pemenune TekcToBBIX 3a0a4

anredpanvdeckuM MEeTO0M
Pemnrenue TekCTOBEIX 3a/1a4

anredpandecKuM METOJI0M
Pemntenue TekcTOBBIX 3a/1a4

anreOpanyeckuM METOI0M
KonTtponbhas paborta mo teme

"YpaBHeHHUs C OJIHOW NTepeMeHHOM"
YpaBHEHHUE ¢ ABYyMS IEPEMEHHBIMU

u ero rpapux
VpaBHEHHE ¢ IByMs IEPEMEHHBIMU

U ero rpaduk



26

27

28

29

30

31

32

33

34

35

36

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU

U e€ pellIeHHE
CucreMa IByX JUHEUHBIX

YpaBHEHUH € ABYMS MTEPEMEHHBIMU

U €€ penicHne
Cucrema 1ByX JTUHEHHBIX

YPaBHEHUH C ABYMS IEPEMEHHBIMU

U €€ pelIeHue
CucreMa IByX JTMHEHHBIX

ypaBHeHI/Iﬁ C ABYM: IICPCMEHHBIMU

U €€ pelieHue
Pemenne cucreM nByX ypaBHEHUH,

OJIHO U3 KOTOPBIX JIMHEIHOE, a

JIPyro€ — BTOPOU CTENEHU
Pewienue cucrem 1ByX ypaBHEHUH,

OIHO U3 KOTOPBIX HHHeﬁHOC, a

JIPyroe — BTOPOU CTENEHU
Pemenne cucreM nByX ypaBHEHUH,

OJIHO U3 KOTOPBIX JIMHEIHOE, a

JIPyroe — BTOPOU CTENEHU
Pemrenue cucreM 1ByX ypaBHEHUH,

OJIHO U3 KOTOPBIX JIMHEWHOE, a

JIpyroe — BTOPOM CTEIIEHU
I'paduueckas uHTEpIIpETALIUSL

CUCTEMBI YpaBHEHUI C IBYyMsI

MepEeMEHHBIMU
Perenne TeKCTOBBIX 3a/1a4

aredpanvyeckumM crocooom
Pemenne TekcTOBBIX 337124

anredpanveckuM crnocooom



37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

KonrponsHas padora no teme

"CucreMbl ypaBHEHUN"
YucroBble HEpaBEeHCTBA U UX

CBOICTBa
qI/ICHOBBIe HepaBeHCTBa U UXx

CBOIICTBa
JIvHeiHbIe HEpaBEHCTBA C OJHOM

[IEPEMEHHOH U UX peLIeHHe
JInHeliHbIe HEPABEHCTBA C OJTHON

IIEPEMEHHOMN U UX PEILICHHE
JIvHeiHbIe HEpaBEHCTBA C OJHOM

IIEPEMEHHOM U X pELICHHE
Cucrembl TMHEWHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHON U UX PEILICHUE
Cucrempl TMHEWHBIX HEPABEHCTB C

OJIHOW MEPEMEHHOU U UX PELICHUE
Cucrembl TMHEMHBIX HEPABEHCTB C

OJIHOM IEPEMEHHON U UX PELICHUE
KBaznpaTHble HEpaBEHCTBA U UX

perieHue
KBaI[paTHBIe HCpPaBCHCTBA U UX

pereHne
KBaznparHbie HepaBeHCTBA M UX

pelieHue
KBaHpaTHBIe HCpPaBCHCTBA U UX

peuieHue
KBanpaTHble HEpaBEHCTBA U UX

pelieHue
I'paduaeckas naTepnperamms

HEPaBCHCTB U CUCTEM HEPABCHCTB C

JIBYMSI TIEPEMEHHBIMU
I'paduueckas HHTEpIIpETALIUSL



53

54

55

56

57

58

59

60

61

62

63

64

HCPAaBCHCTB U CUCTEM HCPABCHCTB C

JBYMSI TIEpEMEHHBIMU
Kontponbhas paborta mo teme
"HepaBencrna"

KBanpatuunas Qynkuus, e€ rpadgux
U CBOICTBa

KBagparnunas ynkius, e€ rpadux
U CBOMCTBA

KBangpatuunas Qpynkuus, e€ rpadux
1 CBOICTBa

[TapaGoina, KOOpAUHATHI BEPIIIMHBI
napaboJibl, OCh CHMMETPUH

napadoJIbI
[Tapa6ona, KOOpAUHATHI BEPIIUHBI

napaboIIbl, 0Ch CHMMETPHH

napaboJIbI
[Tapaboina, KOOPAUHATHI BEPIIIMHBI

napa60m,1, OCb CUMMCTpPUH

napaboIIb
[Tapabomna, KOOpAUHATHI BEPITUHBI

napaboJibl, OCb CHMMETPUH

napaboJIbI
[Tapabo:na, KOOpAUHATHI BEPILIUHBI

napaboIIbl, 0Cb CHMMETPHH

napaboibt

[Tapabo:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napadoJIbI

I'paduxu Qynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

I'padukn dynakmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|



65

66

67

68

69

70

71

72

73

74

75

76

77

I'paduxu Qynkmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

I'paduku dynkmmit: y = kx, y =kx +

b, y=k/x, y=x°, y=vX, y=[x|

I'paduxu Qynkmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

I'paduku pynkmmit: y = kx, y =kx +

b, y=k/x, y=x3, y=vXx, y=[x|
Konrponbnas padora no reme
"Oyukun"

[TonsiTHE ynCIOBOM

MOCJICIOBATEIBHOCTH
3ajanue nocaea0BaTeIbHOCTH
PEKyppEHTHOM HOpMYIIOi 1
dbopMyII0ii n-TO YIeHa
Apudmerndeckas u

reoMeTpHYECKasl IPOrpeccuu
Apudmernueckas u

reoMeTpHYEeCcKasi IPOrpeccuu
®opmyJibl N-ro 4ieHa

apu(pMeTHIECKON U
r€OMETPUYECKON IIPOrPECCUN,

CYMMBI ICPBBIX N 4JICHOB
®opmyJibl N-TO WieHa

apu(pMETHIECKON 1
r€OMETPUUYECKON MPOrpeCCUid,

CYMMBI IIEPBBIX N YJICHOB
@opMyIIbI N-TO YJICHA

apu(pMETHIECKON U
r€OMETPUYECKON ITPOTPECCUN,

CYMMBI ICPBBIX N YJIICHOB
cDOpMy.]'IbI n-ro 4jicHa



78

79

80

81

82
83

84

85

86

apu(pMeTHYECKON U
F€OMETPUYECKOU IIPOrPECCUl,

CYMMBI ICPBBIX N 4JICHOB
®opmyJibl N-TO YieHa

apupMETHIECKON 1
reOMETPUUYECKON MPOrpeCcCUid,

CYMMBI [TEPBBIX N YICHOB
N300pakeHne Y4ICHOB

apumernyeckoi u
r€OMETPUYECKON ITPOrPECCUI
TOYKaMH HAa KOOPIMHATHOU

TUIOCKOCTH
N300paxkeHne 4IeHOB

apu(pMeTHYECKON U
F€OMETPUYECKOU ITPOrPECCUI
TOYKaMHU Ha KOOPJAMHATHOU

IUIOCKOCTH
JIMHEeWHBI U DKCIOHESHIINATIbHBIN

pocT

CrnoskHble TPOLIEHTBI
CioxHbIE TPOIIEHTHI
KonrponsHas padora no Teme

"YycnoBbIe NOCIEA0BATEIHLHOCTH "
[ToBTOpEeHME, 0000IIICHNE U

CHCTeMaTH3alusA 3HaHuH. 3amuch,
CpaBHEHUE, ICUCTBUS C
JIENCTBUTEIHHBIMH YHCIAMH,

YHCIIOBas TIpsMast
[ToBTOpenue, 0600IICHUE U

cUCTEMATH3aLAA 3HAHUH.
[IpoueHTBI, OTHOIIEHUS, IPOMTOPIIUN



87

88

&9

90

91

92

93

94

[ToBTOpeHue, 060061IeHUE U
cHCTEMAaTH3alys 3HAHUM.

OxpyriieHue, NpuOImKeHUe, OIICHKA
[ToBTOpeHME, 0000IIEHNE U

cucTeMaTu3alusd 3HaHuil. Pemmenune
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM

crocooom
[ToBTOpeHmE, 006001IEeHNE 1

cucreMaTusanusa 3HaHul. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHIECCKUM

crocobom
[ToBTOpeHue, 06001IeHNE U

cucreMartusanusa 3HaHuN. Pemenne
TEKCTOBBIX 3aJ71a4 apuPMETHUECKUM

crocobom
[ToBTOpeHme, 0600IIEHNE U

cHCTEMAaTH3aIns 3HAaHUH.
[IpeobOpazoBanue anredpanyecKux

BBIPKCHUH, OMYCTUMBIC 3HAYCHUS
[ToBTOpeHme, 06001IIeHUE U

CUCTEMaTU3alus 3HAHUM.
[TpeobpazoBanue anredpandecKux

BBIPKEHUH, TOMMYCTHUMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IIEHNE U

CHCTEMaTH3allus 3HAHHH.
[IpeobOpazoBanue anredpanyecKux

BBIPXEHUH, JOMYCTUMbIE 3HAUCHHUSI
[ToBTOpenue, 0600IIEHNE U

CHUCTEeMaTHU3alus 3HAaHUM.
[IpeobOpazoBanme anredpanyecKux
BBIPKCHUH, TOMMYCTHUMbIC 3HAYCHHUS



[ToBTOpeHue, 060061IeHUE U

95 cucremartusanus 3Hanu. OyHkuuu:
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX
byHKIUH

[ToBTOpEeHME, 0000IICHNE U
cucTeMaru3anus 3HaHui. OyHKINU:
MOCTPOEHHE, CBOMCTBA N3YYEHHBIX
GyHKIHHA

[ToBTOpenue, 0600IICHUE U

96

97 cucremaTusanus 3Hanuii. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIMA

[ToBTOpeHue, 06001IeHUE U
cucTeMaru3anus 3HaHui. OyHKINUU:
MIOCTPOCHHE, CBOMCTBA N3YUYEHHBIX
byHKIUH

[ToBTOpeHme, 0600IIEHNE U

98

cucTeMaTH3alys 3HAHUI.
I'padpuaeckoe permenne ypaBHEHHI

U UX CUCTEM
[ToBTOpeHME, 06001ICHUE U

99

100 CUCTEMaTU3alus 3HAaHUM.
I'padmaeckoe pemieHne ypaBHeHUH
U UX CUCTEM

101 HroroBasi koHTpoIbHas paboTa

102 O06001IeHNe U cCHCTeMaTU3aIUs

3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102



YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI UIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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