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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHA 00ECIIEUNBAET U3YUYEHHUE APYTUX JAUCLUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTrO, TaK M TYMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOO0XOauMO s
IPOJOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3BuTre y o0yuaromumxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOXKACHUM U CYHIHOCTH anreOpandecKux
a0cTpakiuii, croco0e OTpaKeHHsI MaTeMaTUYECKOW HAYKOW SIBICHUN U TPOIECCOB
B NpUpOJIe U OONIECTBE, POJIM MATEMATHYECKOTO MOJICIUPOBAHMS B HAYYHOM
TIO3HAHWUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ KQ4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJaNnTalid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyenune anreOpbl oOecleuyuMBaeT pa3BUTHE yMEHHsI HaONIOAaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MHBIIIJICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI U BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca alire0pbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYarolIMXCsi: OHMU HWCHONB3YIOT JCNyKTUBHBIE U
WHIYKTUBHBIE PacCyXXIeHUs, 0000IIeHINe U KOHKPETU3AIUIo, a0CTparupoBaHue u
ananoruto. OOyuenume  anrebpe  TpennonaraeT  3HAYUTENbHBIA  O0BEM
CaMOCTOSTENIbHON  JEATENBHOCTH OO0Yy4YaloIIMUXCs, IMO3TOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 SIBIsSIeTCs peau3alrei 1eaTeIbHOCTHOrO NPUHIINIA 00yYEHUS.

B crpyktype mnporpammbl yuyeOHOro Kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANUECKUE
auHuK: «Yucna v BeIUUCICHUSN», « ANreOpandeckue BhIpRXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dynkuum». Kaxnmas w3 3TUX colepKaTelbHO-METOINYECKUX
JVHANA pa3BUBACTCS HA MPOTSHKCHUH TPEX JIET U3YUCHUS Kypca, B3aUMOCHCTBYS C
ApPYyTMMH €ro JHHUAMH. B Xome wu3yueHuss ydeOHOro Kypca O0OydarommuMmcs
OPUXOJIUTCS JIOTMUECKH pacCy’KIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax
MaTeMaTHYECKOTO 0Opa30BaHMs M CIIOCOOCTBYIOIINE OBIAJICHUIO 00YYAIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMaTuueckoro s3pika. CoaepkaTelbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHMM «YuCia W BBIYUCICHUS» CIY>KUT OCHOBOW MJiA
JalbHEHIIIero U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIMXCs
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHEBHOM
*KW3HU. PazBuTHe MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOrO 00IEro oOpa3oBaHUS
CBS3aHO C pALMOHAIBHBIMH M HPPAIOHATBHBIMU YHCIaMHU, (OPMHUPOBAHUEM



NOPEICTaBICHUA O JAEUCTBUTEIBHOM YMCIE. 3aBEpLICHHUE OCBOECHUS YHMCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHUIO.

ConeprxkaHue JByX anreOpandecKux JMHUN — « AJredpanyecKkue BhIPaXKeHUs»
U «YpaBHEHHUS U HEPABEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHMIO Yy OOYUAIOLIUXCS
MaTeMaTHUYeCKOTo amnmnapara, HeoOXOAMMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3azad. Ha ypoBHe
OCHOBHOro 00miero o0Opa3oBaHMsl Yy4eOHBIM MaTepuasn TPYIHIUPYETCS BOKPYT
palMOHAJIBHBIX BBIpaKEHUI. AJreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOCHMS MAaTEMaTUYECKUX MOJENIEH, ONMCAHUS IPOLIECCOB H
SBJIEHUI peaidbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT Takke
JanbHeillee pa3BUTHE AJNTOPUTMUYECKOIO MBIIUICHUSA, HEO0OXO0AMMOro, B
YacCTHOCTH, JMJI1 OCBOEHHMS Kypca HWH(OPMATUKHU, U OBJIAJEHUE HaBbIKaMU
JIeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUs, CHOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.

Copepxanue (pyHKIIMOHATbHO-TpaUUECKON JIMHUU HALIEIEHO Ha MOJIy4eHHE
oOyyJarouMMucs 3HaHUM 0 (PYHKIMSAX Kak Ba)KHEHIIEHl MaTeMaTH4ecKol Mojenu
JUISI OTUCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmecTtBe. M3yueHune marepuana crocoOCTBYET Pa3BUTHIO Y OOy4aromIuxcs
YMEHUS UCIIONIB30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJINYECKHE, TpauyecKue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUH LIMBUIIM3ALUU U KYJIbTYPHI.

CormacHo ydeOHOMY IUiaHy B 7-9 Kjaccax w3ydaercs YYeOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIIOUAET CIIEAYIOIINE OCHOBHBIE pa3Jelbl COJAEPKaAHUS:
«YUucna W BBIUMCHECHUS, «ANreOpaueckue BBIPAKEHUS», «YpaBHEHUA U
HEpaBeHCTBa», « DyHKIIUM.

Ha uzyuenue yueObHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 gyaca B Hezelo).



COJEPXAHUME OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE M JECSATHYHBIE, MEPEXO] OT OJHOM (HOpPMBI 3amucu
apobeit k apyroit. IloHsaTHe panMOHAIBHOrO 4YHCJA, 3allCh, CpPaBHCHHE,
YyOOPSA0UMBAaHUE  PALMOHAIBHBIX  4Yuced. Apudmernueckue JEHCTBUSA C
palMOHAIIBHBIMYA YMClamMu. PemieHue 3agad U3 peajbHOM MPAKTUKHA HA 4acTH, HA
JTpoOu.

CreneHb € HaTypaJbHBIM IIOKa3aTeJeM: OIpeAeNIeHHe, NpeoOpa3oBaHue
BBIpQXXEHHUI HAa OCHOBE OIpe/IeIeHMs], 3auch 00abIINX yncenl. [IpornenTsl, 3anuch
IPOLEHTOB B BHUJE ApOoOU U ApoOU B BHUJE NPOLEHTOB. TpU OCHOBHBIE 3aJaul Ha
IIPOLIEHTHI, PELIEHUE 3a7a4 U3 PEATbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pA3jJ0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHclIe @psMas u  oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

Auire0OpanvecKue BhIPpaKeHUA

IIepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NIEpeMEHHOU. [lomycTumble
3Ha4YeHUs nepeMeHHbIX. lIpeacraBnenne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
(dopmyibl. Beruncnenus no gpopmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaXKEHUH,
TOXJIECTBEHHO paBHbIE BBIPAKEHMs, IMpaBWiIa MpeoOpa3oBaHUs CyMM U
POU3BEIAECHUM, MPaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX ClaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEJIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHoOrouneHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTIOWICHOB. @POpMysbl COKPAIIEHHOIO YMHOMKEHHSA: KBajpar
CyMMBl M KBagpaT pasHocTu. Popmysia pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCHUJIBHOCTDb YPaBHEHUN.

JIuHelHOEe ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
yYpaBHEHHUSI, pEIICHHE JIMHEWUHBbIX ypaBHeHH. CocCTaBlIE€HUE YpPaBHEHHI MO
YCJIOBHIO 3a7a4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOILbIO YPaBHEHUM.

JIuneliHOEe ypaBHEHHE C JABYMs IIEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JVHENHBIX ypPaBHEHUU C JBYMs II€peMEHHbIMU. PemeHue cucreM ypaBHEHHM
Coco0OM MOACTAaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3aJad C IOMOIIbIO
CHCTEM YPaBHEHUM.

DOyHKIMHA



Koopaunara Touku Ha nipsimoil. YucnoBsie mpoMexyTKu. Pacctosnue mexmy
JIBYMS TOYKAMU KOOPJIUHATHOU MPSIMOM.

[IpsamoyronbHast cucteMa kKoopauHat, ocu Ox u Oy. Adciucca U opavHaTa
TOYKH Ha KOOPJAMHATHOM II0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucumocteil. [lonstue dynkuun. I['paduk
dbyukiuu. CroiictBa dhyukiuit. Jlunerinas ¢pyukius, e€ rpaduk. ['padbuk dyHkImum
y = |x|. I'paduueckoe pelieHre JWHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KVIACC

Yucia ¥ BIYMCICHUS

KBagpatubiii kopeHb u3 uucna. [loHsiTue 00 uUppalMOHAILHOM YHCIE.
Hecsatuunbie TpuOIMKEHUST UppallMOHAIbHBIX yucen. CBoiicTBa apupMeTUIeCKUX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K MPeoOpPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIUHUCIICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

Crenenb ¢ LEIbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alIMCh YHCIIA.

AnreOpandeckre BhIpaKeHUSIAJTre0pandyeckue BbIPaKeHHUs

KBampaTHpii  Tpé€xuieH, pas3jgoKeHUE KBAAPATHOTO  TpEXWIEHAa  Ha
MHOXHUTEIIH.

AnreOpaunyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckod JpoOu.
CnoxxeHue, BbIYMTAaHUE, YMHOXEHHE, JeJeHHe anreOpandeckux JpoOei.
PanmonanbsHbie BRIpaXEeHUs U UX MPE0Opa3OBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY paBHEHMSI M HEPABEHCTBA

KBampatHoe ypaBHenue, ¢(opmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiire poOHO-palOHANbHBIE YPABHEHUS.

I'paduueckas mHTEpIpeTalMsi YpaBHEHUI C ABYMSI IEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YpAaBHEHUU C JBYMS IepeMEHHBbIMHU. lIpuMepnl pelieHus cucrtem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckKuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
Cucremsl INHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue ¢ynkuuu. OOMACTh ONpENeNeHUs] U MHOXKECTBO 3HAYEHUU
dbynkuuu. CiocoOb! 3a1anust PyHKIUH.

I'padux dyukmuu. Utenue cBoiictB (yHkimuu no e€ rpaduky. [Ipumeps
rpaduKoB QYHKIIHA, OTPAKAIOIINX PEATTLHBIE TIPOIECCHI.



OyHKIUKM, OIHUCHIBAIOIIME TIPSAMYH) M OOpaTHYI MPONOPIHOHAIBHBIC
3aBUCUMOCTH, UX rpaduku. OyHkiuu y = x2, y = x3, y = x, y=|x|. I'padpuaeckoe
pellIeHNE YPABHEHUH U CUCTEM YPABHEHUI.

9 KJIACC

Yucjia 1 BBIYUCTICHUSA

PaunoHnanpHbple yucia, UppallMOHAJIbHbBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JecsITUUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AEUCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUYHbIE JAecATUYHbIE JapoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSAMOM.

CpaBHEHHME JI€MCTBUTENIbHBIX YHCEN, apU(PMETUUYECKUE JIEUCTBHUS C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pasmepbl OOBEKTOB OKPY’KAIOLIETO MHpA, AJIUTENBHOCTh IHPOIIECCOB B
OKPYXKaroLleM MUpeE.

[Ipubnmx€HHOE 3HAYEHUE BEIMYUHBI, TOYHOCTh NMpuoOImkenus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yinbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PerieHre ypaBHeHUM, CBOISIIUXCS K TUHEVUHBIM.

KBampaTHoe ypaBHeHMe. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaJIpaTHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPEThEU U 4ETBEPTOU
CTETIEHEN Pa3I0)KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-panMOHANBHBIX YpaBHEHHM. PeleHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHUEe ¢ JBYyMsI NIEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU. PellleHre cucTeM IByX ypaBHEHH,
OJIHO U3 KOTOpPBIX JIMHEWHOe, a JApyroe — BTopoi creneHu. ['paduueckas
VHTEpIIPETALNs] CUCTEMBI YPABHEHUM C IBYMs IEPEMEHHBIMU.

Petienne TekcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NepeMEHHOM. PemeHne cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBaaparHele HepaBeHCTBa.
I'padnyeckas uHTEpHpeTalnys HEPAaBEHCTB U CHCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUU

KBagpatnunas ¢ynkuus, e€ rpadpux u cpoiictBa. [lapabona, koopAuHATHI
BEPIIMHBI TapadOoJIbl, 0Ch CUMMETPHUH Mapa0OJIbI.

Ipadukn byukmumii: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , 1 ux
CBONCTBA.



Uucnosele  nociaenoBaTelbHOCTUYHCI0BBIE  MOCIEI0BATEILHOCTH M
Nporpeccuu

[ToHsiTHE YMCIIOBOM MOCIEAOBATEIIBHOCTU. 3aJaHUE IIOCIENOBATEIbHOCTH
peKyppeHTHOM opMyIoil u HopMysIo #-ro dieHa.

Apudpmernueckass U reoMerpuueckas mnporpeccud. @opMyinbl n-TO 4jieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI NIEPBBIX 71 YJICHOB.

N3o0paxenne wieHOB apu(METUYECKOM M T'€OMETPUUYECKOM Mporpeccui
TOYKaMU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIN M AKCIIOHEHUUAIBHBIA POCT.
CI10XHbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHA I1IPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTaTbhl OCBOCHMSI MpOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) matpuoTHyecKoe BOCIMTAHUE:

IPOSIBJIEHHEM MHTEpeca K TMPONUIOMY M  HACTOSUIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHMSIM  POCCHUMCKHX
MaTeMaTUKOB U POCCUMCKOM MAaTeMaTUYECKOW IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUH B IPYrUX HayKax U NPUKIAAHBIX cepax;

2) rpakIaHCKOe ¥ IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEATM3aLUU €TI0
npaB, MpPEICTaBICHHMEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpaKIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHHMEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IESITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpEIICHWM NPAKTUYECKUX 3aaad
MaTeMaTH4YECKOW HAINpPaBIEHHOCTH, OCO3HAHUMEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH KU3HU I YCHEUTHOW MpO(ecCHOHAIbHOU
JESTeIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
OCTPOECHUEM MHAUBUAYAIbHON TPAaEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyX JACHUH, YMEHHIO BHUAEThH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaUMEl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAY4YHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOW HayKd Kak cQepbl 4YeloBeYeCKOU
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH JJI1 Pa3BUTHUS LUBUIIN3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH U MATEMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUINMMHU HABBIKAMH HCCIIENOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHITh MATEMATHYECKUE 3HAHWUS B HMHTEpPEcCax CBOErO
3710pOBbs, BEJICHHS  3J0pPOBOTO  oOpa3a JKM3HM  (3I0pOBOE  IUTAHME,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHM W OTIbIXa, perynsapHas Qusnueckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpHUEHTaIMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHMUM I PEIIeHUs 3aaad
B 00JIAaCTH COXPAHHOCTH OKPYXKAIOIIeH cpeapl, IIaHUPOBAHUS TIOCTYIKOB U
OLIEHKM MX BO3MOXHBIX MOCJIEACTBUN JJIi OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
100aJIBbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeHl UX pelIeHHUs;

8) aganranusa K M3MEHAKINUMCH YCJIOBHAM COUUAIBHON U NPUPOIHOH
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIEH, MpUOOpETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HAaBaTh CTPECCOBYID  CHUTYyallUl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMbIe pelieHus U JeHcTBUs, (OpPMYJIUpPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jijoruyeckue AeiicTBUA:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHSAMHU, (DHOPMYIUPOBATH
OTpeNie/ICHUs]  MOHATHUN, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKay, OCHOBAaHUS JUIsl OOOOIIEHUS M CpPaBHEHUS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTL W  MPeoOPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IWHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHEIE;



BBISIBJISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
npotuBopeursi B (akTax, AAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajaraTb ~ KpUTEpPUM Ui BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHNIL;

JieNaTh BBIBOJABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTHBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
pa30upaTh J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTHUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYecKuxX (HaKToB, BBICTpaMBaTh AapryMEHTALMIO, TPUBOAUTH
IPUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOMpATh crnoco0 pernieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbhIOMpaTh Haubonee MNOAXOMAAIIMI ¢ Y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarTejLCKHe 1eMCTBUA:

UCIOJIb30BaTh BOMPOCKHI KaK MCCIEN0BATEIbCKUM MHCTPYMEHT MO3HAHMS,
bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
CaMOCTOSTENIbHO YCTaHABJIMBATh HMCKOMOE W JaHHOE, (opMUPOBAThH
TUTNIOTE3y, apTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIAEAOBaHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEHI MaTEeMaTHYECKOTO0 OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXITy COOO0M;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yjIbTaTaM
POBENEHHOTO HAOIONIEHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 00OOIIICHHMIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TaKKE BBIIBUTATh
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAIuHU, JaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHMS 3a]a49H;

BEIOWPATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

BBIOMpaTh (opMy TpeAcTaBieHUS HWHPOpMAMM U HWLIFOCTPUPOBATH
permaeMbie 3aJladyd  CXeMaMM, JuarpaMMaMH, WHOW rpaduKod W WX
KOMOHWHAILMSIMHU;

OIICHUBATh HAA&KHOCTh WH(POPMAIUUA TIO KPUTEPHSIM, MPEIIOKESHHBIM
y4HUTENIeM UIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:



BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBHSIMHU M TICJIIMHM OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX U MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS II0
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOTYyUYCHHBIN Pe3yJIbTaT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1a€MON TEMBI,
po0IeMbl, periaeMoi 3ajaum, BHICKA3bIBaTh UCH, HAIICJICHHbIEC HA MIOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHHSIMH JPYTHX
YYaCTHHKOB JHaNora, OOHAPY>KUBATh PA3IHYUC W CXOACTBO TO3HUIUH, B
KOppeKkTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTA,
UCCJICIOBaHMsI,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUY;
NMOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUIYaIbHOW pabOThl TPH pelIeHWH YYEOHBIX MaTeMaTHYECKUX
3ajay;

PUHUMATh 1EIb COBMECTHOM JIEATEILHOCTH, INIAHUPOBATh OPraHU3AIIHUIO
COBMECTHOM paboThl, pacmnpenensiTb BUIbI padOT, JOTrOBapUBATHCA,
o0CcyXmaTh MpoIecc U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNNoBBIX ¢opMmax paboTel (0OCyXkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE INTYPMbI M JAPYTHE), BBITIOJHATH CBOK YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMU WICHAMH KOMaH/IbI,
OIICHMBATh KAYECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryisiTuBHbBIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IUJIaH, AJITOPUTM PEIICHHS 3aJa4yu (WId €ro
4acTh), BBIOMpATh CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypCOB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHpPOBAaTb M KOPPEKTUPOBATh
BapUaHThI pelIeHUI ¢ y4ETOM HOBOM MH(MOpMaUu.

CaMOKOHTpOJIL, 3MOHI/IOH3JILHLII7[ HHTEJIJICKT:

BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIS TMpollecca U
pe3yybTara pelueHuss MaTeMaTHYeCKON 3a/1a4H;

IPEABUAETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HMKHYTH IPU pPELICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIBHOCTH IOCTABICHHOM LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS 11EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 7 KJjacce 0OydYaroIIMiiCA TMOJYYHUT CJEAYIOLIHE
peIMETHbIE PE3YJIbTaThI:

Yucna 1 BBIYMCICHUA

BreimonHsATe, codeTras yCTHBIE W MHUCHMEHHBIE MPHEMBI, apu(pMETHUIECKHE
JCUCTBHS C pallHOHATBHBIMU YHUCTIAMH.

HaxoauTh 3Ha4YeHHs] YKUCIOBBIX BBIPAKEHUH, MPUMEHITh pPa3HOOOpa3HbIe
crocoO0bl U MPUEMBI BBIYUCICHUS 3HAUYEHUN IPOOHBIX BBIPAXKEHU, COJEpKalIuX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexoauTh OT oAHOW (DOPMBI 3aUCH YMCEN K Apyroil (mpeoOpa3oBbIBAThH
JECSATUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSA0UYMBATH PALIMOHAJIbHBIE YUCIIA.

OKpyrisaTh yucna.

BrIOMHATE MPUKUAKY U OLIEHKY Pe3yJIbTaTa BHIYUCICHHM, OIEHKY 3HaYCHH
YHCJIOBBIX BBIPRKECHUU. BBIMONMHATH NEHCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTEJISIMU.

[IpuMmeHsTh  HpU3HAKU  JACIUMOCTH,  Ppa3JIOKEHHE HAa  MHOXKUTEIH
HaTYypaJIbHBIX YHCEI.

Pemarp npakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOLICHHEM
BEJIMYMH, MPOMOPLHOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, HHTEPHPETUPOBATH
pe3yJIbTaThl PELICHUs 3a/ad ¢ y4€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

Auire0OpanvecKue BhIPpaKeHUA

Hcnonp3oBath anreOpanyeckyio TEPMHHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuaa.

Haxomute 3HaueHHs OyKBEHHBIX BBIPQKEHMHU INpPU 3aJaHHBIX 3HAUEHUSX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHUS  IIEIOTO  BBIPAKEHHS B MHOTOUJICH
PUBEJACHUEM TI0JIOOHBIX CIIAra€MBbIX, PACKPBITUEM CKOOOK.

BbINONHATE yMHOXEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOIO4WIeHa Ha
MHOTOYJICH, TPUMEHSITHh (POPMYJIBI KBaJpaTa CyMMBI U KBaJlpaTa pa3HOCTH.

OcCy1ecTBIATh PA3IOKEHUE MHOTOWICHOB HA MHOMUTEIU C IMOMOILBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXUTENs, TPYNIHUPOBKU  CIaraeMblx,
npUMeHeHus1 GOPMYJI COKPAILEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHUsI MHOTOYJIEHOB ISl PELLEHUS Pa3IMYHBIX 33]1a4
U3 MaTEMaTHKH, CMEKHBIX TPEIMETOB, U3 PEaTbHOM MPaKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEHW C HATYPAJbHBIMU ITOKA3aTEISAMH JUIS
npeoOpa3oBaHUsl BRIPAKCHUI.



YpaBHeHUS U HEPABEHCTBA

Pematp sMHENHBIE YpaBHEHUS C OJHOW NEPEMEHHOM, NPUMEHSS IIpaBuUia
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsATs, ABisieTCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensaTy rpaduyeckre METOIbI TIPU PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
CHCTEM.

[TonOupaTe mnpuMepsl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
YPaBHEHHS C IByMS IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JIUHEHMHOrO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MNPUBOJIUTH TPUMEPHI PEIICHUS
YpaBHEHHS.

Pemars cuctemsbl AByX TMHENHBIX YPABHEHHUN C IBYMs IEPEMEHHBIMU, B TOM
quciie rpaduIecKy.

CocTaBisATh M pellaTh JHMHEMHOE YPAaBHEHHE WJIM CHUCTEMY JIMHEHHBIX
YPaBHEHUW 110 YCIOBUIO 3a/Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxkath HA KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOLIUE 3aaHHBIM
KOOpAWHATaM, JIy4M, OTPE3KH, UHTEPBAJIbl, 3alIUCHIBATh YUCIIOBBIE IIPOMEKYTKHU HA
anreOpanveckoMm s3bIKe.

OTMeuarh B KOOPJIWHATHOW IUIOCKOCTH TOYKH IO 33/JIaHHBIM KOOPJMHATAM,
CTPOUTH rpaduKy JIUHEHHBIX GyHKIMI. CTpouTh rpaduk QyHKIHH y = [X|.

OnuceiBaTh C MOMOLIBI0 (YHKIUI H3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIIMUMHAMU: CKOPOCTb, BPEMs, pPAaCCTOSIHHE, 1I€HA, KOJIMYECTBO, CTOMMOCTb,
POU3BOJAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonutb 3HaueHre QyHKIUU 110 3HAUEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnocod MpeacTaBICHUS M aHalIW3a MHPOpMAaIu,
U3BJIEKaTh U UHTEPIPETUPOBATHh UHPOPMALIHIO U3 TPApUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYarolmuiiCsi TOJYUYUT CIICIYIOIINE
IPEAMETHBIE PE3YIIBTATHI:

Yucia 1 BBIYMCICHUSA

Hcnonb30BaTh HayajabHbIE MNPEACTABICHUS O MHOXECTBE JICUCTBUTEIBHBIX
YuUCeN JUIsl CPABHEHMSI, OKPYTJIEHUSI U BbIUUCIECHUHN, N300pakaTh JACHCTBUTEIbHbBIC
YyyCia TOYKaMUA Ha KOOPJAWHATHOW MPSMOU.

[IpuMeHATh TOHATHE apU(PMETHUECKOrO0 KBAAPATHOIO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, MCIOJB3YsI NMPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBITOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpPAaTHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEH.



Hcnonb3oBath 3anucu OONBIIMX W MalbIX YHUCEN C MOMOIIBI0 JECATUYHBIX
npoOeii u creneHelt yucia 10.

Auire0OpanvecKkue BhIPpaKeHUA

[IpuMeHsTh MOHSTUE CTENEHW C ILEIbIM IOKAa3aTeleM, BBINOJHSITh
npeo0pa3oBaHus BEIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhINONHATE TOXIIECTBEHHBIE NMPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBWJI JSUCTBUN HAJl MHOTOUJICHAMH U aJireOpandecKuMu JpoOsSMHU.

PacknanesiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensaTs mpeoOpa3oBaHus BRIPAKCHUH IS PEIICHUS Pa3IMYHbIX 3a7a49 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEiHBbIE, KBaJpaTHbIE YPAaBHEHUSI M PallMOHAIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMs IEPEMEHHBIMHU.

[IpoBoauTe mpocrenmme UCCIeN0BaHUs YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaduuecKuX mpeacTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMa ypaBHEHUW PEUICHHMS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

[TepexoauTs OT ciioBecHOW (HOPMYIUPOBKU 3adaud K e€ anreOpandecKkon
MOZENN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbI YypaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHsTH CBOWCTBA YHCJIOBBIX HEPABEHCTB JUIsI CPaBHEHUS, OIICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM W HMX CUCTEMBI, JaBaTh
rpa@uUecKyr0 WJUTIOCTPAIIMI0 MHOXXECTBA PEIICHUN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKUUA

[TonumaTh ¥ UCTHOJIB30BaTh (DYHKIIMOHAIBHBIE MOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYCHUS), OMPEEIATh 3HAUCHHE (DYHKIIMU IO 3HAYCHUIO
apryMeHTa, ONpeeNsiTh CBOMCTBA GYHKIIUU 110 €€ rpaduKy.

Ctpouts rpaduku 3J1IeMeHTapHBIX QYHKIHMN BUAA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOWCTBA YHCIOBON
bynskuu 1o e€ rpaduxy.

K xonmy oOyuenus B 9 Kjacce oOydYaromMiics TMOJYYHUT CJEAYIOUIHE
pPEAMETHBIE PE3YIbTATHI:

Yucna 1 BBIYMCICHUA

CpaBHUBATH U YNOPSAI0YMBATH PAIIMOHAIBHBIE U UPPALIMOHAIIbHBIC YUCIIA.

Beimonuare apudmernyeckue JEUCTBUS C  pallMOHAJIbLHBIMU YHCJIaMH,
codeTrass YCTHbIE W TIMCbMEHHBIE MPHUEMBI, BBINOJIHATh BBIYUCICHUS C
UppaIMOHATbHBIMU YUCIAMHU.



HaxomuTe 3HayeHus crTeneHeld C M[eNbIMH TOKa3aTelsiMU M KOPHEH,
BBIYUCIISIT 3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrJIATh JEUCTBUTEIBHBIE YHCIA, BBINOJIHATh MPUKHUAKY pe3yibTara
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemare nHMHENHBIE M KBaJpaTHbIE YPAaBHEHUS, YPaBHEHMS, CBOISALIMECS K
HUM, POCTENIITNE TPOOHO-pAIMOHATBHBIE YPAaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPAaBHEHUN C JBYMS NEPEMECHHBIMU M
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amauM  anreOpaudecKMM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI JIByX YPABHEHHH C JBYMS IEPEMEHHBIMU.

[IpoBOaUTH MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YpaBHEHUM, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeIcTaBlIieHn (YCTaHABINBATh, UMEET
JM YpaBHEHUE WM CUCTEMA YpPaBHEHUW DPEUICHHMS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHBIE HEpPaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, H300pakaTh
pElICHNE HEPABEHCTB HA YHWCIIOBOM MPSAMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pematp cucTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHHE CHCTEMbI
HEPABEHCTB HA YHCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TOMOIIBbI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUH PA3JIAYHBIX 3a7a4.

DOyHKIUHA

Pacnio3naBate (yHKIIMM u3ydeHHBIX BHAOB. [loka3pIBaTh CXeMaTHYECKU

pacrojoKeHue Ha KOOPJAMHATHOM MIIOCKOCTH rpadukoB QyHKIUN BUaA: y = kx, y
=kx+by=kix y=ax2 +bx+c¢ y=x3y=13x y = |x|, B 3aBHCHMOCTH OT
3Ha4YE€HUN KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.

Crpouth W H300paxaTh CXeMaTHYECKU IpaUKH KBAAPATUYHBIX (PYHKIUH,
OINUCHIBATh CBOWCTBA KBaIPAaTUUHBIX (YHKIUHI MO UX rpaduxam.

Pacnio3znaBaTh kBajpaTHuHyr (QYHKLHUIO 110 (HOopMyIie, MPUBOIUTE MPUMEPHI
KBaIpaTUYHBIX (YHKLMNA U3 peaTbHOM KU3HU, PUZUKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEIBLHOCTH H IPOrPecCuu

Pacrio3naBaTh apu(MeTHUYECKyl0 U TE€OMETPUYECKYI0 MPOTPECCHH MpPH
Pa3HBIX CIIOCO0aX 3a/laHus.

BbINONMHATE  BBIYMCICHUS C  HUCHOJB30BaHHWEM (opMya n-ro uieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI MEPBIX N YJIEHOB.

N300paxarb ujeHBl MOCIEN0BATEIbHOCTH TOYKAMH HAa KOOPAMHATHOU
IUIOCKOCTH.



Pemarp 3amauM, CBSI3aHHBIE C YUCIIOBBIMH IOCJIEIOBATEIBHOCTAMHU, B TOM
YHUCJIE 3a/1a4d U3 PeaIbHOM >KM3HU (C HUCIOJIb30BAHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATUYECKOE NNNAHUPOBAHMUE 7
KNACC

KoanuecTBo yacos
HaumeHoBaHue pa3iejioB 4 TeM
Ne i/ Konrpoasnsie | IIpakruyeckue
IIporpaMmal Bcero
padoThI padoThI
1 Yucna v BBIYUCICHUS. g 1 0
PanmoHnansHEIE yncia
) YpaBHEHUS 1 HEPABEHCTBA 14 |
3 Koopaunate! u rpaduxu. OyHKImum 2 |
4 Anrebpanyeckue BEIpKEHUS 44 0
CucreMbl TUHENHBIX YPaBHEHUN 16 0
[ToBTOpenue u o6o0IIEHNE 8 0
OBUIEE KOJIMYECTBO YACOB IIO 102 9 0

[NPOTPAMME




NOYPOYHOE NTIAHUPOBAHUE

7 KNN1ACC
No KosmuecTBo yacos
Tema ypoxa KoHnTtposbHubie IIpakTnyeckue
n/n Bcero
padoThI padoThI

PannonaneHble yncna 1

2 Yucnoble BIpaKEHUS 1
Pemenue 3anau u3

3 peanbHON NPaKTUKH Ha 1
4acTH, Ha IpOoOHU

4 Bripaxenus ¢ 1
MepeMEeHHBIMU

5 JomycTuMble 3HaYEHUS |
MIEPEMEHHBIX

6 CpaBHeHME 3HAUCHUN 1
BBIPKEHUHN

7 Ypok cucremaTuzaium u |
0000111eHus 3HAHUN

8 KonrtponsHas padora Ne 1 1 1
[IepemecturensHoOE N

9 COYETATEIILHOE CBOMCTBO 1
CJIOKEHHUS U YMHOXKEHUS

10 PacripenenurensHoe 1
CBOICTBO

11 Toxnecrsa 1
ToxxnecTBEHHBIE

12 npeodpa3oBaHus 1
BBIPAKEHUIN

13 YpaBHEHUE U €ro KOpHU 1

14 JIuneliHoe ypaBHEHHE C |
OJIHOU IIEPEMEHHOMN
Pemenue nuHeHpIX

15 YpPaBHEHUN C OJHOM 1
IIEPEMEHHON

16 CocraBieHne ypaBHEHUN |
I10 YCJIOBHIO 3a/1a4u

17 Pemenue 3anau c 1
MIOMOILBIO YPABHEHU I

18 Pemenue 3anau u3 1
peaIbHON NPAKTUKH

19 DopMyJIbI 1

20 YPpOoK-IpaKkTUKYM MO TEME 1
"®opmybl"

21 VYpok cucrtemaTuzaium u 1




0000111eHNUS 3HAHUI

22 Kontponbnas pabora Ne 2

23 Hucnosble IPOMEXKYTKH

24 Urto Takoe pyHKIUA

75 Brruncnenue 3HaueHui
dbysknum mo hopmyie

26 I'padux GyHKIH

7 Urenue rpaukoB )
peaJIbHBIX 3aBUCUMOCTEN
[Ipsamas

28 IIPONOPLUOHAIBHOCTD U €€
rpaguk

29 JIuneitHast yHKUUSA U ee
rpaduk

30 I'paduk pynkuun y = [x|

a1 Kycouno-3ananubie
byHKIAN

0 YPOK-IIpakTUKyM
"OyHkun"

3 Ypok 060011eHuS 1 )
CUCTeMAaTU3alNH 3HAHHUH

34 KontposbHas padora Ne 3

35 OrnpezenieHne CTENEeH! ¢
HaATYypaJIbHBIM TIOKa3aTelieM
[IpeobpazoBanue

36 BBIPAXXEHUI, 3a1IUCh
OO0JIBIINX YKCeN

37 YMHOXEHUE CTEeTIEHEN

38 Jlenenue creneHen

39 Bo3Benenue B crenenn
IIPOU3BECHUS

40 Bo3BeneHue B cTeneHb
CTETIEHU

A1 CBolicTBa CTETEHU C
HaTypaJbHbIM [TOKa3aTeIeM

4 OngHouneH I/IVGFO
CTaHIapTHBIN BUJ

43 VYMHOXEHHE OTHOWIEHOB

44 Bo3Benenue oqnousieHa B
CTETEeHb

45 @yHKIMs y = X2 U ee
rpadux

46 Oynknua y =x"3 u ee
rpaduk

47 VYPOK - IpakTUKyM




Ypok 06001IeHNs 1

48 CHCTEeMaTH3aIuy 3HaHUH

49 Kontponbras padota Ne 4

50 MHOro4JjIeH U €T0
CTaHJapTHBIN BUJL

51 CrnosxkeHre MHOTOYJICHOB

52 Brrauranme MHOTOYJICHOB

53 VYMHOXEHUE OqHOYJIEHA Ha
MHOTOYJICH

54 Pemienue 3amau

55 Paznoxenne MHOrO4JICHA
Ha MHOXKHTCIU

56 Brinecenune o011ero
MHOXUTEJIS 32 CKOOKH

57 YMHOkKEHIE MHOT'OYJICHA
Ha MHOT'OYJICH

58 [IpaBuino yMHOXEHUS
MHOTOYJICHA HA MHOTO4JICH
Paznoxenne MHOTOUIIEHA

59 Ha MHOKHTEJIH CIIOCOOOM
rPyIIUPOBKH

60 YPOK-IIpaKTUKyM
"MHorouneHs!"

61 Ypoxk 060061IeHus 1
CUCTEeMaTH3aIM1 3HAHUH

62 Kontponbnas padota Ne 5
Bo3Benenue B kBajapar

63 CYMMBI M Pa3HOCTH JBYX
BBIPAKEHUN
BosBenenue B KyO cyMmbl

64 Y Pa3HOCTH JBYX
BBIPAKEHUN
Paznoxenue Ha

65 MHOXKHUTEIIH C TTIOMOIIBIO
(hopmyITbl KBaipaTa CyMMBI
Pasnoxxenue Ha

66 MHOKHTEIIH C TTOMOIIBIO
(dhopmMyIbl KBagpaTa
pa3HOCTH
YMHOXEHUE Pa3HOCTH

67 JBYX BBIPQ)KEHUI Ha UX
CyMMy

68 Paznoxxenue pazHocTH
KBa/IpaTOB Ha MHOKUTEITU

69 [Ipumenenue popmyn

COKpAalICHHOI'O YMHOKCHUA




(at+b)*2 u (a-b)"2

70

[Ipumenenue hopmybt
COKpAIIIEHHOTO0 YMHOKEHUS
a2 - b"2

71

Pasnoxenue Ha
MHOXHUTCIN CYMMBI Ky6OB

72

Paznoxenune Ha
MHOKHMTEIH Pa3HOCTH
KyOOB

73

[TpeobpazoBanue 11e10ro0
BBIPAXKXCHHUA B MHOT'OYJICH

74

[IpencraBinenue
anreOpanyecKux
BBIPAKECHUI B BUJIE
MHOTOYJICHOB

75

[IpuMeHeHue pa3InyHbIX
Croco0O0B JUIsl pa3I0kKEeHUs
Ha MHOXUTEJIH

76

VYPpoK - IpakTUKyM
"®opMyIIbI COKPAIIEHHOTO
YMHOX€EHuA"

77

Ypoxk 060061IeHNS 1
CUCTEMAaTU3alluU 3HAaHUU

78

KonrtponbHas padora Ne 6

79

JIuneiiHoe ypaBHEHHE C
ABYMs ICPEMCHHBIMU

80

I'paduk muueEliHOTO
YpaBHEHUS C IBYMSI
TIepPEMEHHBIMH

81

[Toctpoenue rpaduka
JMHEHHOT O ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMU

82

CucTeMbl IMHEMHEIX
YpPaBHEHUH C JIBYMsI
NepEMEHHBIMU

83

I'padpuueckoe pemienue
CHUCTEM JIMHEUHBIX
ypaBHEHHU

84

Pemenue cucrem
JIMHEHHBIX YPAaBHEHUH C
JBYMsI [IEPEMEHHBIMU
CII0coOOM IOACTAaHOBKU

85

Anroput™m pereHus
CUCTEM JIBYX JINHEHHBIX
YpaBHEHUH C JBYMsI
HepEeMEHHBIMH CIIOCOO0M




IIOJACTaHOBKH

86

Pemenne cucrem
JIMHEWHBIX YPABHEHUN C
JIByMsI [IEPEMEHHBIMU
CII0OCOOOM CIOKECHUS

87

AJropuTM™ penieHus
CHCTEM JIBYX JIMHEHHBIX
YpaBHEHUIA C IByMs
NEpEMEHHBIMH CTIOCOO0M
CIIOXKEHHUS

88

YpOK-nipakTuKyM
"Pemenue cuctem
JMHEUHBIX ypaBHEHUN"

89

Pemmenue 3agau ¢
MOMOIIIBIO CUCTEM
ypaBHEHUI

90

VYPpOK - IpaKTUKyM
"Pewenue 3agau c
IIOMOILBIO CUCTEM
ypaBHEHUH"

91

Ypoxk 060061IeHus 1
CHUCTEMAaTU3alluH 3HAHUU

92

KontponsHas pabora Ne 7

93

JIuHeiiHbIe HEpaBEeHCTBA C
ABYMs ICPEMCHHBIMU

94

CucreMbl TUHEUHBIX
HEPABEHCTB C JIByMsl
NIEPEeMEHHBIMU

95

YPok - noBTOpEHHE
"JIuHelHOE ypaBHEHUE C
OJIHOM TIepeMEeHHOI"

96

VYpok - moBTOpeHue
"Pemenue 3a1ad ¢
IIOMOIIBIO ypaBHEHHUN"

97

Ypok - noBTOpeHue
"JIuHelHas QyHKIMS U ee
rpadux"

98

VYPOK - TOBTOpEHME
"MuorowieHs!"

99

VYpok - moBTOpEHUE
"®opMyIIbl COKPAIIEHHOTO
YMHOX€EHHA"

100

Ypoxk 060061eHus 1
CUCTEMAaTU3alluy 3HAHUU

101

KonTtponsHas pabora Ne 8
(utoroBasi)




102

YPOK IOBTOPEHHUS U
0000111eHS 3HAHUH 110
Kypcy 7 knacca

OBIIEE KOJIMYECTBO HACOB
I10 ITPO'PAMME

102







YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Maremartuka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypOBEeHb: yUeOHUK; 15-¢ uznanue,
nepepadboranHoe MaxkaperueB FO.H., Munarok H.I'., HemikoB K.W. u ap.; nox
penakiueit TenskoBckoro C.A. AkimonepHoe o0miecTBo «M3aaTenbcTBO
«IIpocBenienue»

* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEHB: yUeOHUK; 16-¢ n3nanue,
nepepaboranHoe MaxkaporueB FO.H., Munarok H.I'., HemkoB K.W. u ap.; mox
penaknuei TenskoBckoro C.A. AxnmonepHoe o61mecTBo «3maTeascTBo
«IIpocsemienue»

* Maremartuka. Anreopa: 9-it kiacc: 6a30BbIi ypOBEHb: YUeOHUK; 15-¢ nznanue,
nepepadboranHoe MaxkaperueB FO.H., Munrok H.I'., HemkoB K.W. u ap.; nox
penakuuei TensikoBckoro C.A. AxkunonepHoe 061ecTBo «3nareabcTBo

«IIpocsemenue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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