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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0pa3oBaHUs: OHa 00ECIIEUNBAET U3YUECHHUE APYTUX JTUCLUUILINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM u3HU. Pa3BuTHe y oOyuarommxcs
HAY4YHBIX MPEJCTABICHUN O IPOUCXOXKACHUM U CYUIHOCTH alreOpandyecKux
abcTpakimii, cnocode OTpakeHHUs MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIPHUpPOJE W OOLIECTBE, POJIM MATEMATUYECKOTO MOJEIMPOBAHMS B HAYYHOM
NO3HAaHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aJaNnTaluid B COBPEMEHHOM LU(POBOM
obOmectBe. M3ydyenue anreOpbl oOecrneuyumBaeT pa3BUTHE YMEHHs HaOIIOAaTh,
CpaBHHMBaTh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI W BBIBOJBI,
dbopmynmpoBath yTBepkacHUA. OCBOCHHE Kypca alireOpbl 00eCIIeunBacT pa3BUTHE
JOTMYECKOI0 MBIIUIEHUST OOYyYaroIMXCsi: OHU HCHOJB3YIOT JAECIyKTUBHBIE U
UHIYKTUBHBIE PAacCyKIeHUs, 0000IIeHNe U KOHKPETU3al1Io, a0CTparupoBaHue U
ananoruto. OOydeHme  anreOpe  mpeanoyiaraeT  3HAYUTENIBHBIH  O00BEM
CaMOCTOSITENIbHOM ~ JI€ATEIHHOCTH OOYyYaloIUXCsl, IO3TOMY CaMOCTOATEIbHOE
pellIeHre 3a1a4 SBISETCS pealn3alueil 1esaTeIbHOCTHOTO MPUHIIMIIA 00yUEeHHUS.

B crpykrype mporpaMmbl ydeOHOro kypca «Airedpa» s OCHOBHOIO
oO1ero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COIEPKATEIbHO-METOINYECKUE
auHuK: «Yucna u BeIYHCICHUSY, «ANreOpandecKkue BhIPpAKEHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxaas H3 3THX colepiKaTelbHO-METOJUUYECKUX
JVHUHA pa3BUBACTCS HA NPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJIECHCTBYS C
IpyTMMH €ro JHMHUAMHU. B Xone wu3yueHuss ydyeOHOro Kypca oOydaroImuMmcs
OPUXOAUTCS JIOTHYECKU PACCYKJaTh, HUCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
sa3bIK. B CBsi3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anre0pa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro o0pa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00Yy4arOIUMUCS
OCHOB  yYHUBEpCaJlbHOro Maremaruueckoro s3bika. CopepkarenbHO U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «AinreOpa» SBISIETCS €ro
VMHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW JJis
JaJIbHENIIEr0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroLIUXcs
JIOTUYECKOTO MBILUIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJIrOPUTMaMHU, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi TIOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHSA O YMCIIE HAa YpPOBHE OCHOBHOI'O 001Iero oOpa3oBaHus
CBS3aHO C PALMOHAIBHBIMU U HUPPALMOHAIBHBIMU 4YHCIaMHU, (OPMUPOBAHUEM



NPEACTABICHUM O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpPUICHUE OCBOCHHs YHCIOBOU
JMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandecKux JIMHUMA — « AJIreOpandecKe BhIPAXKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYAIOIIUXCS
MaTE€MaTUYECKOro amrmapara, HeoOXOAMMOro Jisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPaKTUKO-OPHUEHTHPOBAaHHBIX 3agad. Ha ypoBHe
OCHOBHOTO 00I1ero o0pa3oBaHusi Y4eOHBIM MaTepuaq TPYHNIUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXKEHUH. AJredpa AEMOHCTPUPYET 3HAUCHUE MATEMAaTHUKH Kak
A3blKa JJIA TOCTPOCHUSI MaTeMaTHYEeCKUX MOJIeNed, OMHMCAHMS MPOLECCOB U
ABIIGHUN peanpHOro Mupa. B 3amaum oOyueHus anreOpe BXOIST TaKkkKe
JalbHENIee pa3BUTUE ANTOPUTMUYECKOTO MBIIUIEHUS, HEO0OXOIMMOTo, B
YaCTHOCTH, JMJII OCBOCHHS Kypca WH(MOPMATHUKHA, W OBJAJCHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxaenuil. [IpeoOpaszoBanue CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaXEHUs, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanne QPyHKIMOHANBHO-TpapUIECKON TMHUHU HAIEJICHO Ha MOy4YeHUE
0o0y4JaronmMucs 3HaHUM 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENd
JUTSI OITUCAHUSL M UCCIIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u oOmectBe. M3ydyeHue martepuana CnocOOCTBYET Pa3BUTHIO Yy OOy4YaroOlIUXCs
YMEHUS UCTIONb30BATh PA3IMYHbIE BBIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJg B (HOpPMHUPOBAHHE
MPEICTABIICHUI O POJIM MAaTEMAaTHKU B PA3BUTHH [IUBUIM3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOUYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJAEPKAHMS:
«Uucina u BBIUKCIEHUS», «AJreOpanyeckue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBa», « DyHKIHI.

Ha uzyuenne yuebnoro kypca «Anredpa» orsoautcs 306 gaco: B 7 Kjacce
— 102 gaca (3 ygaca B Hemento), B 8 kimacce — 102 gaca (3 ygaca B Henento), B 9
kimacce — 102 gaca (3 yaca B HeJIeliO).



COJEPXAHME OBYUYEHUA
7 KUIIACC

Yucna 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JECSITHYHBIC, MEPEX0]] OT OJHON (HOpPMBI 3amucu
npobeit k apyroil. IloHsTHe panMOHANBHOrO 4YHCJA, 3alucCh, CpPaBHEHHUE,
yHOPSIOYNBAHUE  PAlMOHANBHBIX YWCel. ApudMeTnueckue JeHCTBHS C
palMOHANbHBIMU YHCIIaMU. PemieHne 3anay U3 peajbHOM NPAaKTUKU HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHbIM I[IOKa3aTeleM: OIpelesieHue, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OMpeeNIeHNs, 3anuch 00apKX uyncel. [IporeHTsl, 3anuch
IPOLEHTOB B BHUJE ApOoOH U JpoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEAIbHOM ITPAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB JCIUMOCTH, PpAa3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCEI.

PeanbHbie  3aBUCMMOCTH, B TOM 4ucle T@psMas U oOpaTHas
IIPONIOPLUMOHAIIBHOCTH.

AnreOpandecKkue BbIPAKEHUS

[IepeMeHHbBIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTumbie
3Ha4YEeHUs NepemMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIIMYMHAMU B BUJIE
dbopmynbl. Berancnenus mo gopmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAXKECHUH,
TOXKJIGCCTBEHHO paBHBIE BBIPAKEHMs, TpaBWiIa MPeoOpa3oBaHUsl CyMM U
IIPOU3BECHUH, MPaBUIIa PACKPBITHSI CKOOOK U MPUBECHUS MOJOOHBIX ClaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OpnouwneHsl U MHOTOWIEHBL. CTeneHb MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXXEHHE MHOIOWICHOB. PDOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CYMMBI M KBajpar paszHocthu. @opmyna pa3HOCTH KBaaparoB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUSA, NpaBWia NpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHUM.

JluHentHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpPaBHEHHMS, pELICHHE JIMHEWHBIX YypaBHEHUU. COCTaBIE€HHE YpPaBHEHHH IO
YCJOBHIO 3a7jauu. Penmenne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHU.

JluneitHOoe ypaBHEHHUE C IBYMS IMEPEMEHHBIMU U ero rpaduk. Cuctema AByxX
JVMHEMHBIX yPaBHEHUW C JBYMs II€pEMEHHbIMU. PemeHune cucreM ypaBHEHHU
Croco0OM MOACTaHOBKU. [Ipumepbl peleHuss TEKCTOBBIX 3a7ad C MOMOIUIBIO
CHUCTEM yPaBHEHUM.

DOyHKIUMH



Koopaunara Touku Ha npssmou. YucnoBsle TpoMexXyTKU. PaccTosiHne mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucremMa koopauHat, ocu Ox u Oy. Abciucca U opauHaTa
TOYKHU Ha KOOpJAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HOpMyJIaMU.
Urenne rpaduxoB peanbHbix 3aBucumocteil. Ilonsitue ¢ynkuun. I'paduk
¢ynxun. CoiictBa pynkumii. Jlnneitnas Qynkuus, e€ rpaduk. I'padux pyHKmum
y = |x|. 'paduueckoe perieHne JIWHEWHBIX YPAaBHEHUW WU CHUCTEM JIMHEHWHBIX
YPaBHECHUU.

8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatueiii koperb u3 uwucna. [loHsitue 00 uppanvoHAIHHOM YHCIIE.
JlecsTnaabie TPUOTMKEHUST HPPAITMOHATBHBIX yncesn. CBOWCTBA apu(METHICCKIX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHUE K MPEeoOPa30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUSAM. [[eMCTBUTENBHBIE YUCIIA.

Crenens ¢ 1enpIM noKas3aTesneM U e€ ceorictBa. CTaHaapTHAS 3alMCh YUCIA.

AnreOpanvecKkue BhIpOKCHUSAJTeOpandecKkue BbIpaKeHusl

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPAaTHOIO TpPEXWIEHA Ha
MHOKHTENH.

AnrebOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.
CnoxxeHrne, BBIYMTAHWE, YMHOXXCHHE, JCIICHHE aireOpandeckux JapoOei.
PanrionasibHbIe BRIpQKEHUS U UX MpeoOpa3oBaHUeE.

YpaBHEHUSA U HEPABEHCTBAY paBHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINUXCS K JUHEMHBIM U KBaJIPATHBIM.
[Ipocreiimue ApoOHO-paIMOHATEHBIE YPABHEHHUS.

['paduueckas uHTEpHpETAlUS YPABHEHUN C ABYMsI IEPEMEHHBIMA M CHUCTEM
JMHEWHBIX YPAaBHEHHU C JByMs IIepeMEeHHbIMHU. lIpumepsl pemenus cucrem
HEJIMHENHBIX YPABHEHUU C JIByMS IEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au anreOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NIEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cuctembl JINHEHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIUT

[Tonsitue @ynkuuun. OOIacTh ONpEAENIEHHs W MHOXKECTBO 3HAYEHUU
¢bynxun. CnocoObl 3aaanust PyHKIINMA.

I'padux ¢ynkuuu. Urenue cBoilcTB ¢yHkuuu no e€ rpaduxy. Ilpumepsr
rpa@uKoB (QYHKIMMA, OTPAKAIOIIKUX PEATIbHBIE POLECCHI.



@OyHKIUU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIOPIMOHATBHEIC
3aBHCHMOCTH, uX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KUIIACC

Yucna 1 BBIYMCICHUSA

PanmonansHbie yucia, MppalMoOHaIbHbIE YUCIa, KOHEYHbIE U OCCKOHEUYHbIC
JeCATUYHbIC ApoOu. MHOXKECTBO NEUCTBUTEIBHBIX YHCEN, IEUCTBUTEIbHBIC YHUCIIA
Kak OCECKOHEUYHBIE JAeCATUYHBbIE ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXK1Yy MHOKECTBOM JEHCTBUTEIIBHBIX YHCENT U KOOPAUHATHOM MPSAMOIL.

CpaBHEHUE JIEWCTBHUTEIBHBIX YHCEN, AapU(PMETHYECKUE JEHCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHPA, IMTEIBHOCTh IPOLIECCOB B
OKpY>KaroIleM MUDE.

[TpubnmxEnHoe 3HAYCHHE BEIIMYMHBI, TOYHOCTh puOImxKeHust. OKpyrieHue
yucell. [Ipuknika U oleHka pe3yabTaToB BbIUYHUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunennoe ypaBHeHue. Perienrue ypaBHeHUM, CBOISIIUXCSA K TUHEUHBIM.

KBanpartnoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNA TPETbEU W 4ETBEPTOU
CTEIICHEH Pa3I0KEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHue TeKCTOBBIX 3ajiay
anreOpandecKiuM METOI0M.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMH M ero Tpaduk. Permenue cuctem aByx
JIMHEVHBIX YPABHEHUN C IByMs IEPEMEHHBIMHU. PellleHne CUCTEM JIByX YPaBHECHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [paduueckas
WHTEPIPETALNUS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemmenne TekCTOBBIX 3a7a4 adredpanyecKum CrocoooMm.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBaagpaTHele HepaBEeHCTBA.
['paduyeckass wuHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JBYMs
MIEPEMEHHBIMU.

OyHKIMNPYHKIUT

KBanparnunas Qynkums, e€ rpadux u cBoiictBa. [lapaGona, koopauHaThI
BEPIIMHBI TTapadO0IIbl, 0Ch CAMMETPHH ITapadoJIbI.

Ipadukn Gpyrxmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = |x|, u ux
CBOWCTBA.



YucnoBele  mocCiaenoBaTEIbHOCTUUMCIOBBIE  MOCIEA0BATEIbHOCTH M
NPOrpeccuu

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHME IOCIEI0BATEIbHOCTH
peKyppeHTHOH (hopMyIioit u GOopMyJIOH 1-TO YJIeHA.

Apudmernueckass U reoMerpuyeckas mnporpeccur. @opMyinbl #-TO 4jieHa
apuPMETUIECKON 1 TEOMETPUUECKON MTPOTPECCH1, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkeHne YIeHOB apu(PMETHUYECKON MU TEOMETPUYECKON Mporpeccuit
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
CioXKHBIE IPOLIEHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHMS MPOrpaMMbl  ydueOHOro Kypca
«Anredpa» XapaKTepU3yITCS:

1) naTpuoTHYeCKOe BOCIIMTAHME:

NPOSIBIECHUEM MWHTEpeca K TMPOUNUIOMY M HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHIXKEHUSIM  POCCHMCKUX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMAaTHUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITHUX
TOCTIKCHUN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U PeaM3aliu ero
npaB, TMPEJCTABICHUEM O MaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP T'Pa)KJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPaKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHUHUIIOB B IESITEILHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTU€ B PEIICHUUM NPAKTHUUYECKUX 3aj]ay
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KM3HU IS YCHENTHOW MpogecCHOHAIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HECHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K  OMOILIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPUSTHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEUICHUN, PacCyXIEHUU, YMEHHUIO BUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYI) CHUCTEMY HAay4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTHYECKOW HAyKu Kak c(epbl 4YeloBEeYeCKOn
JEATENIbHOCTH, ATANoOB €€ Pa3BUTHUS UM 3HAYMMOCTH JJISI Pa3BUTHS IUBHIM3ALINH,
OBJIQJICHUEM SI3IKOM MaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpeACTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIbCKON
NeATEeIbHOCTH;



6) ¢usuuyeckoe BocnmuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBLHOI0 0/1aroNOyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (340pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryjspHas (Qusnveckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKA pPE(QICKCUHU, TNPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa JIPyroro YeIoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHUEHTAlMEld HAa MPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIS PELICHUs 3a7a4
B 00JIACTM COXPAHHOCTH OKpY>KaroUIell Cpelpl, IJAHUPOBAHUS MOCTYIKOB U
OLICHKM MX BO3MOXXHBIX IIOCJIEICTBUM UIsI OKPY’KAIOLIEH Cpeipl, OCO3HAHUEM
ri100aabHOro XapakTepa 3KOJOTHYECKUX MPo0JieM U MyTel UX peleHus;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHAM COLUMAJIbHON U NMPUPOJIHOU
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHUSAX HEOIPEACIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO IEATEIIBHOCTD, B TOM YMCIIE
YMEHHME YUUThCA y IPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITEIBbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUN U3 ONBITA IPYTHX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHMM, B TOM YHCIE
dbopMyIUpOBaTh UJIEU, TOHATHSA, TUTIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeQUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pELIeHUs U JAeUCTBUs, (OPMYJIHPOBATH M OLICHUBATh PHUCKU U
HOCJEeACTBUSL, (POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble 1oruyeckue 1eicTBUA:

e BBIIBILTH U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, IOHSATHI, OTHOLIEHUI MEXIy MOHATUSIMHU, (OPMYIUPOBATH
ONpE/ENCHUs] NOHATUH, YCTAaHABIMBATH CYIIECTBEHHBI  IPHU3HAK
KJaccu(uKaluy, OCHOBaHUS JUisi OOOOUIEHUS M CpPAaBHEHHS, KpUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYJIUPOBATH U  IPEOOPa3OBBIBATH  CYXKACHUS:
YTBEpAUTENIbHbIE W OTpULIATENIbHbIE, €JUHUYHBbIE, YacCTHbIE M 0OIIueE,
YCIIOBHBIE;



BBISIBSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (akTax, MaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa30upaTh I0Ka3aTebCTBA MATEMATHUYECKUX YTBEPXKICHUM (TIPSIMBbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSATENIbHO HECIOKHbBIE JI0Ka3aTesIbCTBa
MaTeMaTHYeCKuX (aKTOB, BBICTPAWBATh AaAPTYMEHTAIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS,
BBIOMpATh Croco0 pernieHus ydeOHOM 3amady (CpaBHHBATh HECKOJIBKO
BApUAHTOB peEIICHUs, BBHIOMpaATh HauboJee MOAXOIANINN ¢ Yy4ETOM
CaMOCTOATENLHO BBIICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebCcKue JeHCTBUA:

WCIIOJI30BATh BOMPOCKHI KaK WCCIEIOBATEILCKUN MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
CaMOCTOSITENIFHO yCTaHABIIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH
TUIOTE3Y, apryMEHTHPOBATh CBOIO TTO3UIINI0, MHCHHE,

MPOBOJUTh IO CAMOCTOSTEIBLHO COCTABICHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIACAOBAaHWE 1O  yCTAHOBIICHUIO
OCOOCHHOCTEM MaTeMaTHYEeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOTIONEHUS, WCCIEAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIhbTaTOB, BEIBOJOB U 000O0IIECHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pPAa3BUTHE MPOIECCa, a TaKKe BBIJIBUTATh
MPEJIMOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ uHpopmanmei:

BBISIBJISITH HEJOCTATOUYHOCTh W HW30BITOYHOCTh HMH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUS HHQOpMAUMU M WUIIOCTPUPOBATH
pemaeMble 3aJayd CXEMaMH, IuarpaMMamMi, WHOW Tpadukod ©u uX
KOMOMHAIIMSIMU;

OLIEHUBATh HaAEKHOCTh HMH(OPMALMM IO KPUTEPUSM, NPEIIOKEHHBIM
YUHUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHKAaTHBHBIE YHUBePcaibHbIEe YUueOHbIe 1eliCTBUSA:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXICHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHUSI, ICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS IO
X0y pelIeHus 3a7a4i, KOMMEHTHPOBATh MMOTYYCHHBIN pe3yibTar;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/IaeMOU TEMBI,
npo0JieMbl, pelraeMoi 3a/1auu, BbICKa3bIBaTh HJICH, HAIICJIEHHbIE HA TIOWCK
pellIeHUs, COIMOCTaBIATh CBOM CYXIEHHUS C CYXICHUSIMU JIPYTUX
YYaCTHUKOB JUaiora, oOHapy>KUBaTh Pa3jiMuhe€ U CXOJACTBO MO3MUIUH, B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHUs, CBOM BO3PAKEHHUS;
OPEJICTaBISITh  PE3yNbTaThl  pEHIeHHS  3a/Ja4yd,  OKCIEpUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa,  CaMOCTOATENhHO  BBIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ay IMTOPUH;
NOHMMAaTh W HUCIHOJNb30BaTh  MpPEUMYyIIecTBA  KOMaHIHOHM U
WHAMBUAYAIbHONH palbOThl TpU pEIIeHWH Y4eOHBIX MaTeMaTUYeCKUX
3az1ay;

IPUHUMATh 1EJIb COBMECTHOW JESTENIbHOCTH, TUIAHUPOBATh OPraHU3aLUIo
COBMECTHOM paloThl, pacmpenensiTb BUAbI padOT, OrOBAPUBATHCH,
o0Cy»XIaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbl W JPYTHE), BBIMIOJHATH CBOK YacTh
paboOThl M KOOPAUHUPOBATH CBOM JCHCTBUS C IPYTUMU WICHAMH KOMaH/IbI,
OLIEHWBATh Ka4eCTBO CBOETO BKJIaga B OOIIMN MPOAYKT MO KPUTEPHUSAM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATENILHO COCTABJIAThH IUJIAH, AJITOPUTM peIleHUs 3a1adyu (MU ero
4acTh), BIOUpATh CIOCOO peleHuss C y4€TOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

BJIAJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTaTa pelIeHUs MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MPHU PELIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€ITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAIICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IMTOCTABICHHOW LN
U YCIIOBUSIM, OOBSCHITh NPUUYUHBI JOCTHXKEHUSI WM HEIOCTUXKECHUS 1IEIIH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHuy oOydenuss B 7 kJjacce OOydYarolUICS TMOJYYUT CIICAYIOIIHUE
MPEIMETHBIC PE3yJIbTATHI:

Yucaa 1 BBIYMCICHUSA

BrimonssaTh, codyeTass yCTHbIE WM THCHbMEHHBIE NPUEMBI, apUPMETHUECKUE
JEUCTBUA C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTe 3HAYCHUS YHUCIIOBBIX BBIPAKCHHH, MPUMEHITh pPa3HOOOpa3HbIE
CIOCOOBI M MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKCHHMA, COJEPIKAIINX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMKMCH 4Yuced K Apyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JIECATUUYHYIO APOOB).

CpaBHUBATH M YIIOPSIOYMBATH PAIIIOHALHEIC YHACTIA.

OKpyIJISITh YuCIa.

BhINONHATS MPUKUIKY U OLIEHKY pe3yJibTaTa BhIYMCICHUH, OLICHKY 3HaYE€HUN
YUCJIOBBIX BBIPAKCHUH. BBIMOIHATH ACHCTBUSA CO CTEMECHSIMH C HATypaJbHBIMU
MTOKA3aTeIISIMH.

[IpumeHsAT,  TPU3HAKK  JCTMMOCTH, pa3JIOKECHHE HAa  MHOXKHUTEIHU
HATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OpUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOUICHUEM
BEJIMYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYMH, NPOLCHTAMH, WHTEPIPETUPOBATH
pe3yNIbTaThl PEHICHUsS 3a7a4 C YIYETOM OTPaHUYCHHM, CBSI3aHHBIX CO CBONCTBAMU
paccMaTpruBaeMbIX OOBEKTOB.

Aure0panvecKkue BbIPpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyto TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHUs yueOHOro MaTepuaia.

Haxonute 3HaueHuss OyKBEHHBIX BBIPQKCHUN TPU 3aJaHHBIX 3HAYCHUIX
MEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHusi  LEJIOr0  BBIPAKEHHUS B MHOTOYJICH
MIPUBEACHUEM TIOIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrIMoNHAT, yMHOXKEHHE OJHOWICHa Ha MHOTOWICH W MHOTOWYICHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJITBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIN C TMOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAraeMbiXx,
npuMeHeHUsT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTh mpeodpa3oBaHusI MHOTOWICHOB JIJISl PEIICHUS PA3IUYHBIX 3371a4
U3 MaTeMAaTHKHU, CMEXHBIX TPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypajJbHBIMHU IOKa3aTEeJSIMH IS
npeoOpa3zoBaHusl BbIPAKECHHI.



YpaBHeHUS U HEPABEHCTBA

Pematp nuHENHBIE YpaBHEHHMS C OJHOW NEPEMEHHOM, IPUMEHSS ITpaBUia
1epexo/ia OT UCXOAHOTO YPAaBHEHUSI K paBHOCUIIbHOMY emy. [IpoBepsTh, sABiIsIETCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduyeckre METOJIbl IPU PEILICHUU JIMHEWHBIX YPABHEHUMN U UX
CUCTEM.

[ToxOupaTs mnpuMepsl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C IBYMS IEPEMEHHBIMM.

CtpouTh B KOOPJWHATHOW IUIOCKOCTH TpaduK JIHUHEHMHOTO YpaBHEHHS C
IBYMSI TIEPEMEHHBIMH, TOJB3YSICh TpadUKOM, TPHUBOIUTH TPHUMEPHI PEIICHUS
ypaBHEHHUSI.

Pemate cuctembl IByX JIMHEUHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU, B TOM
quclie rpa@uuecku.

CocraBisiTh W pemaTrh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHHUW II0 YCIOBHUIO 33/Ja4d, HWHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ MTOJy4YEHHBINA Pe3yJIbTaT.

DyHKUNHA

N300paxaTh Ha KOOPJAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpJMHATaM, JIy4u, OTPE3KHU, HHTEPBaJIbl, 3aAMIMCHIBATH YNCIIOBbIEC TPOMEKYTKHU HA
anreOpanveckoM s3bIKeE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpJMHATAM,
cTpouTh Tpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuchiBaTh C MOMOIIBI (YHKIUNA HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne QyHKIIMHN MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crnocod MpeACTaBICHUS W aHalM3a WH)OpMauwy,
U3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIKIO U3 IPadUKOB pealibHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 kiacce OOydYarOMIMICS TOMYYHT CIIETYIOIIHNE
NIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

Hcnonp30BaTh HayajgbHbBIE IPEACTABICHHUS O MHOXECTBE JEUCTBUTEIBHBIX
YUCeN JJIS CPaBHEHUS, OKPYTJICHHUSI U BBIYMCICHUHN, N300paXkaTh JCHCTBUTEIIbHbBIC
Yyycila TOYKaMH Ha KOOPAWHATHOM IIPSMOM.

[TpumeHsaTs mOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJ[paTHbIE KOPHHU, MCIOJIb3Yysl MPU HEOOXOJMMOCTH KaJbKYJSTOP, BBITIOJHSTH
npeoOpa3oBaHus BBIPAKCHUM, COJEPKAIMUX KBAJPATHBIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3anmucu OOJIBIIMX M MaJbIX YHCET C MOMOUIBIO JECATUYHBIX
npo0eii u crenieHeit yucia 10.

AuredpanvecKue BbIpaKeHUs

[IpuMeHsATh TMOHSATHE CTENEHH C LEJbIM I[I0Ka3aTeleM, BBINOIHATh
npeoOpa3oBaHus BbIpaXKEHUH, COAEPIKALUX CTENEHH C LIETbIM MOKa3aTeseM.

BeInOmHATE TOXIECTBEHHBIE MPEOOpPa30BaHUSA PAIMOHATIBHBIX BBIPAKCHHI
Ha OCHOBE MpaBWJI JIEHCTBUI HAJl MHOTOUICHAMH U alNreOpandeckKuMu IpoosiMu.

PacknanpiBaTh KBaJipaTHBINA TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh npeoOpa3oBaHMs BEIPAKEHUN IJIs1 pEUICHUS] Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeENHbIE, KBaJpaTHBIE YPABHEHUS W PALMOHAJIbHBIE YpAaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMS IEPEMEHHBIMHU.

IIpoBOaUTE NPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHHUEM TrpapuuecKuX MpeCTaBICHUN (yCTaHABINBATh, HMEET
JU ypaBHEHUE WJIM CUCTEMa YPABHEHUMN pEUICHUs, €CIU HMEET, TO CKOJIbKO, U
npouee).

[lepexonuth OT CIOBECHON (HOPMYJIMPOBKM 3ajadyu K €€ anreOpandeckoi
MOJIEIA C TIOMOILIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJTYUYEHHBIN pe3ysbTarT.

[IpumMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB IS CPaBHEHHUs, OLICHKH,
pelmaTth JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WJUIIOCTPALIMI0 MHOXXECTBA PEIICHUA HEpPaBEHCTBAa, CHCTEMbI
HEPABEHCTB.

DyHKUUHA

[Tonnmate ¥ KCHONB30BaTh (PYHKIMOHAIbHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYECHUS), OMPENEsATh 3HAUCHUE (DYHKIMU IO 3HAYCHHIO
aprymMeHTa, OlpeaesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

CtpouTts rpaduKu HIeMEHTapHBIX (PYHKIMI BUA!

y =kix, y =x2,y =x3,y = [x, y = VX, OIICBIBaTb CBOWCTBA YHCIOBON
dbyukiuu no e€ rpaduxy.

K xoniy oOyuenus B 9 kuacce oOOydYarOMIMICS TOJYYHUT CIIETYIOIINE
IPEeIMETHbIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUSA

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIIBHBIE U UPPALMOHAJIBHBIE YHCIIA.

Boimonuate  apudMernyeckue JACUCTBUS €  pallMOHAIBHBIMM  YHMCIIAMU,
coueras YCTHbIE M TUCbMEHHbIE TPUEMBI, BBIIIOJHATh BBIYUCICHHUS C
UPpaLMOHATbHBIMU YHCIAMHU.



Haxonute 3HaueHHss CTENEeHEW C LEIbIMUA MOKA3aTeIsIMA W KOPHEH,
BBIUMCIIATh 3HAYCHUS YMCIIOBBIX BBIPAKCHUM.

OKpyraarh JEUCTBUTEIbHBIC YHMCJA, BBINOJHATH MPUKUJKY pe3yJibTaTa
BBIUUCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPaBHEHHS, YPAaBHEHUS, CBOIAIIMECS K
HUM, ITPOCTENIIe TpOoOHO-paIMOHATIbLHBIC YPaBHEHHUS.

Pemate cuctembl JIBYX JIMHEWHBIX YPAaBHEHUN C JBYMS NEPEMEHHBIMU M
CHUCTEMBI JBYX YPaBHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemiath TekcTOBbIE 3ajauu  aireOpamyeckuMm CHocoOOM C  MOMOUIBIO
COCTaBJICHUS YPABHEHUS WJIM CUCTEMBI IBYX YPABHECHUH C IBYMS IIEPEMECHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpapUUIECKUX MPECTaBICHHUH (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA ypPaBHEHUW PEUICHHS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

Pemrare nuHelHBIE HEpaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA, HM300pakaTh
pellleHue HEPaBEHCTB HA YHMCIIOBOW MPSAMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aIMMChIBATh PEIICHUE C ITOMOIIBIO CUMBOJIOB.

Hcnonib30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIUYHBIX 33/1a4.

DOyHKIUMN

Pacmo3naBate (yHKIIMM u3ydeHHBIX BHAOB. [lOKa3pBaTh CXEMaTHYECKU

pacroioKeHNE Ha KOOPJAMHATHON TUIOCKOCTU TpadukoB dyHKIUN BUna: y = kx, y
=kx+b y=ki y=ax2 + bx + ¢ y=x3, y=1\x y = |x|, B 3aBHCHMOCTH OT
3Ha4YeHUH K0A((PUIIMEHTOB, OMMCHIBATH CBOMCTBA (PYHKIIMA.

Crpoutb U H300pakarb CXeMaTHYECKH TpaduKU KBaJAPATUUYHBIX (DYHKIIUH,
OTUCHIBATh CBOMCTBA KBAIpaTUYHBIX (PYHKIMM MO UX TpaduKkam.

Pacmo3naBaths kBagpatnuHyto QyHKIUIO MO GopMyIie, MPUBOIUTH IPUMEPHI
KBQIPAaTUIHBIX (DYHKIMA U3 peaTbHOM KU3HU, GUBHKHU, TCOMETPHH.

YucsioBbIE MOC/IEI0BATEILHOCTH U IPOTPeCcCUm

Pacnio3naBaTh apu(pMETHYECKYyI0 U TE€OMETPUYECKYIO MPOTPecCUu MpU
pa3HBIX crocoOax 3aaHusl.

BpInmonHATh BBIUKCICHHS C  HUCMIOJIb30BAaHUEM (QOpMyNT n-ro uieHa
apuPMETUIECKON 1 TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300pakath wiIeHbl MOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJMHATHON
IIJIOCKOCTH.



Pemate 3amaum, cBSI3aHHBIC C YHCIOBBIMHU ITOCJIEIOBATEILHOCTSIMU, B TOM
YHUCJIE 3a/1a4¥ U3 PEAIbHOM >KU3HU (C UCIOIB30BAHUEM KAJbKYJISATOPA, TU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

Ne i/

Yuciaa ¥ BEIYUCIIEHUS. PaliioHaibHbIe
quciia

Anrebpanyeckue BbIpaKEHUS
YpaBHEHUS 1 HEPABEHCTBA
Koopaunats! u rpapuku. OyHkunu

[ToBTOpeHue u 060061IeHNE

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuecTBo 4yacoB

Bcero

25

27

20

24

102

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7415b90




8 KUIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

Yucna u Beruncnenns. KBaapatHeie KOpHU

Yuciaa u BerunciicHusa. CTeneHb ¢ [eIbIM
IoKa3aTrejieM

Anrebpanueckue BHIPaXKCHHUS.
KBagpartsslii TpEXuineH

AnreOpanyecKue BIPaKECHUSL.
AnrebGpanueckas qpoob

YpaBHeHus v HepaBeHCTBA. KBasipaTHbie
ypaBHEHHUS

VYpaBHeHust 1 HepaBeHCTBAa. CHCTEMBI
ypaBHEHUH

VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa
@yukiyu. OCHOBHbBIE TIOHATHUS
Oynkuuu. Yncnosie GyHKINN

[ToBTOpEeHME M 000OIIEHNE

Bcero

15

15

13

12

102

KoanuecTBo 4acoB

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/71417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/71417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8




9 KUIACC

HaumenoBaHue pa3ieioB U TeM
NPorpamMmslI

Ne i/

Uucna u BerunciaeHus. JleicTBUTENbHBIE
yucna

YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus v HepaBeHCTBA. CUCTEMBI
YPaBHEHUU

VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa
OyHKIMU

YucnoBbie MOCIEA0BATEIILHOCTH

[ToBTOpeHnue, 06001IeHNE, CCTEeMaTU3alus
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4acoB

Beero padoThI
9 0

14 1

14 1

16 1

16 1

15 1

18 1

102 6

Kontpoabsnsie IIpakTnueckue

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Bubnuoreka [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bubmmorexa [IOK
https://m.edsoo.ru/7f419d08

bubmmorekxa [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
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