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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIs€TCA OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOUIETrO
o0Opa3oBaHHUs: OHa 00ECTIEUYMBAET U3YUCHHE APYTUX ITUCLUUILIMH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOIO LHUKIOB, €€ OCBOCHHE HEOOXOOUMO s
IPOAOKEHUs 00pa30BaHUs U B MOBCEAHEBHOM *uU3HU. Pa3BuTHe y oOyuaromuxcs
HAY4YHBIX MPEJCTABIECHUNH O IMPOUCXOXKACHUH U CYLUIHOCTU aJredpandecKux
abcTpakiuii, cnoco0e OTpakeHHs] MaTeEMaTUYECKOM HAYKOW SIBIEHUH U MPOLECCOB
B IPUPOJE M OOIIECTBE, POJM MATEMATUYECKOTO MOJEIMPOBAHHS B HAYYHOM
MO3HAaHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aJaNTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecleuMBaeT pa3BUTHE YMEHMsI HaOJIO/IaTh,
CpaBHHMBaTh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JIEWCTBHS M BBIBOJBI,
dbopmynmpoBath yTBepkacHUA. OCBOCHUE Kypca aireOpsl 00ecIeunBacT pa3BUTHE
JOTMYECKOTO0 MBILIUIEHUS OOyYarolIMXCsi: OHU HCHOJB3YIOT JAEIyKTUBHBIE U
UHIYKTUBHBIE pacCyKIeHusi, 0000IIeHNe U KOHKPETU3aluio, adCTparupoBaHue u
ananoruto. OOydeHwe  anreOpe  NOpeAnojiaraeT  3HAUYUTENIbHBIM  00BEM
CaMOCTOSITENIFHOM  JI€ATENbHOCTH OOYyYaIOLUXCs, IO03TOMY CaMOCTOSTEIbHOE
pelleHre 3aa4 SBIAETCS pealn3alueil 1esaTeIbHOCTHOrO MPUHIIMIA 00yUYEeHHUS.

B crpykrype mporpaMMbl ydeOHOro kypca «Amaredpa» a1 OCHOBHOTO
oO1ero o0pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKUE
auHUM: «Yucaa U BBIYMCIECHUD), «ANredpandyecKue BhIPAKEHUD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JVHUNA pa3BUBACTCS Ha NPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJEHCTBYS C
ApYyTMMH €ro JHMHHUAMH. B Xonae wu3yueHuss ydyeOHOro Kypca OOydaroImuMcs
OPUXOAUTCS JOTHYECKU PACCYKJIaTh, UCIOIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3blK. B CBSI3M ¢ 3TMM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jerax
MaTeMaTHYECKOTro o0pa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  YHHUBEpCaJbHOro Mmaremaruueckoro s3pika. CopepxaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4deOHOTro Kypca «Auredpa» SBISETCA €ro
UHTETPUPOBAHHBINA XapaKTep.

Copepxanne auHMM «Yuclia W BBIYUCIEHUS» CIY>KUT OCHOBOW JJis
JaJIbHEHIIET0 U3YUYEHHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroLIMXcs
JIOTUYECKOTO MBILUICHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMHU, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
CBS3aHO C PALMOHAIBHBIMU M HpPpalMOHAIBHBIMU YHCJIaMHU, (OPMUPOBAHUEM



MPEJICTABICHUM O JIEUCTBUTEILHOM YMCIJE. 3aBEPIICHHE OCBOCHMUSI YHCIIOBOU
JIMHUU OTHECEHO K CpeiHEMY 0011eMy 00pa30BaHMIO.

Copnepxanue IByX anreOpanyecKkux JIMHUN — « AJIreOpanyecKue BhIPAKCHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (hOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro Jisi pPEelieHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0OI1Iero oOpa3oBaHus Y4YeOHBIH MaTepual TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUEHHUE MAaTEeMaTUKH KakK
SI3bIKa I TOCTPOCHUSI MATEMATUYECKUX MOJICNICH, OMUCAHUS MPOIECCOB H
SBJICHUM peanbHOTO MHpa. B 3amaum oOydeHust anreOpe BXOIAT TakkKe
nanbHeilee pa3BUTHE ANTOPUTMUYECKOTO MBIIUICHUS, HEO0OXOAUMOro, B
YaCTHOCTH, JJIsI OCBOCHHUSI Kypca HWH(POpPMATHKHU, W OBJAJEHHE HaBBIKAMHU
JNENYKTUBHBIX paccyxkaeHuit. [IpeoOpazoBanre cCUMBOJIBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUS, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepsxanue GyHKIHOHATHHO-TPAPUUECKON TMHUU HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHu 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTuuecKol MOojenu
JUISl OTIMCAHUSI ¥ MCCIIEI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIC
u obOmectBe. M3yueHne marepmana CIOCOOCTBYET PAa3BUTHIO Yy OOYyUYaIOIIUXCS
YMEHHUSI UCTIOIb30BaTh PA3IMYHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIaI B (HOpMHUPOBAHUE
NpeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 kjaccax wH3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIOIIME OCHOBHBIC Pa3/elibl COACPKAHUS:
«Yucna wm BBIYUCICHUS», «AnreOpanveckue BBIPAKEHUSN», «YPAaBHEHHS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 374 yacoB: B 7 Kiacce
— 136 wyacoB (34 waca  3a cyer 4acTH, (QOPMHUPYEMOW YYACTHUKAMH
o0Opa3oBaTenbHBIX OTHOIIEHUH) ( 4 Yaca B HEMIEIIO)

B 8 kmacce — 136 yacoB (34 uwaca 3a cuer 4acth, (HopMHUPyEMOIt
y4acTHUKaMHU 00pa30BaTeNIbHBIX OTHOIICHHH) ( 4 Yaca B HEJENI0),
B 9 knacce — 102 ygaca (3 yaca B HEJIeJI0) B IO

COIEPKXAHUE OBYUEHUSA
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Yncsia v BbIYMCJIEHUS

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEXO0] OT OJHOW (POPMBI 3aAMKUCU
npobeit k apyroit. IloHsaTHe palnMOHAIBHOrO 4YHCJA, 3aIlkCh, CpPaBHCHHE,
yHOpSAIOYUBAHUE  paAlMOHANIBHBIX uucel. Apudmernueckue JEUCTBHS €
palMoHabHBIMU YKCIamMu. PerieHue 3aga4 u3 peaybHOM MPaKTUKU HA 4acTH, Ha
JpoOu.



CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeJeleHne, MpeoOpa3oBaHUe
BBIPQXKEHUI Ha OCHOBE OIPENEIECHMs], 3alIUCh 00NbIIMX uncel. [IponeHTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3a/layd Ha
IIPOLICHTHI, PEIIECHUE 3a7a4 U3 PEAIbHON IPAKTHKHU.

[IpuMmeHeHne TPU3HAKOB — JEIMMOCTH, pPA3jI0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

Peanbuble  3aBUCMMOCTH, B TOM  4Yucile TmpsMas ©  oOpaTHas
IPONOPLUHUOHAIBHOCTH.

AJireOpanveckne BbIpaKeHU s

[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMEHHOU. [lomycTrumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenrue 3aBUCUMOCTY MEXY BEIMYMHAMU B BUJIE
dbopmybl. Beruucnenus no popmynam. [lpeobpazoBanue OyKBEHHbBIX BhIPAXKEHUH,
TOXJIECTBEHHO paBHbIE BBIPAKEHMs, IMpPaBWIa MpPeoOpa3oBaHUsl CyMM U
POU3BE/ICHUH, TpaBUIa PACKPBITUS CKOOOK M MPUBEIECHUS TOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEJIEM.

Opnounensl 1 MHOrowieHsl. CreneHp MHoOrouneHa. CiioskeHue, BbIYUTAHUE,
YMHOXEHAE MHOTOWICHOB. MOpMyJbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBagpaTr pasHocTtu. Dopmysia pa3sHOCTH KBaAparoB. PasnoxeHne
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHUS, IpaBuia NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHU.

JInHelHOe ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOTO
yYpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHEeHUU. CoCTaBJIE€HHWE YpaBHEHHI MO
YCJIOBHIO 3a7a4u. PereHne TeKCTOBBIX 3a/1a4 C IIOMOILbIO YPaBHEHU.

JIuneitHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema AByX
JMHEWHBIX YPAaBHEHHM C ABYMs NEPEMEHHBIMU. PemeHue cucrem ypaBHEHHU
CrocoOOM MOACTAaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3aJad C IOMOIIbIO
CHCTEM YPaBHEHUM.

DyHKIMHA

KoopaunaTta Toukn Ha npsiMmoil. YUCnoBbIE TPOMEXKYTKU. PaccTosiHue Mexay
JIBYMsI TOUKAMU KOOPAMHATHOM IIPSIMOM.

[IpssmoyronbHas cucrema kKoopauHat, ocu Ox u Oy. AGciucca u opJauHaTa
TOUYKH Ha KOOPJAMHATHOM II0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaAMHU.
Urenne rpaduxkoB peanbHbix 3aBucumoctei. Ilonstue ¢ynkuun. I'paduk
¢ynkuuu. CoiictBa pyHkumil. JInnelinas pyunkuus, e€ rpapuk. ['paduk yHkum
y = [x|. I'paduyeckoe pemieHne NTMHEWHBIX ypaBHEHWHW U CHCTEM JIMHEWHBIX
YPaBHEHHUM.
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Yucia 1 BBIYMCICHUSA

KBagpatueiii kopenbr u3 uncina. [loHarue o0 uppanMoOHATILHOM YHCIIE.
JlecsTuuabie TPUOIMKEHUST HpPAITMOHAIBHBIX yucen. CBoicTBa apuMEeTHIECKIX
KBaJPaTHBIX KOPHEHN U UX MPUMEHEHUE K MPEeoOpa30BaHUIO YNCIOBBIX BhIpaKECHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIBHBIE YUCIIA.

CreneHb ¢ 1EbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHas 3aMUCh YUCIIA.

Anrebpandeckre BhIpaKCHUSIAJTeOpandeckue BbIPakKeHusl

KBamparHeii = TpéxwieH, pasJIO)KEHUE KBAAPATHOTO TPEXUJIEHA Ha
MHOXUTEIH.

Anrebpanyeckass npoOb. OCHOBHOE CBOMCTBO anreOpanyueckoil IpoOwu.
CrnoxeHve, BbIYUTAHHE, YMHOXEHHE, [IEJICHHE alreOpandeckux ApoOeH.
ParmonanbHbIe BRIpXKEHUS U UX TTpeoOpa3oBaHue.

VYpaBHEHUS U HEPABEHCTBAY PABHEHMSI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmysia KOpHEW KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPaTHBIM.
[Ipocreiimue npoOHO-paIMOHATBHBIC YPaBHEHUSI.

I'paduaeckas nHTEpIIpETANHsI YPABHEHHUI C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPAaBHEHHU C JByMs IlepeMeHHbIMHU. lIpumepsl pemieHus cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMsI TIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1au anredpandeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

OyHKIMNPYHKIMH

[Tousatue ¢ynkuuu. OOMacTh ONpEACTICHUS W MHOXKECTBO 3HAUYCHUI
¢ynkuun. CnocoOsl 3a1aHus PyHKIUH.

I'padux ¢dynkuuu. Utenue cBoiicTB PyHkiuu no e€ rpaduxy. [Ipumepsr
rpaukoB GyHKIHMA, OTPAXKAIOIIUX PEATTbHBIE TPOIECCHI.

OyHKIIMK, OMNUCHIBAIOIIME TPSIMYI0 M OOpaTHYI MPOIMOPIHMOHATILHBIE
3aBUCUMOCTH, UX rpaduku. OyHkiuu y = x2, y = x3, y = Vx, y=|x|. I'padpuaeckoe
pElLICHUE YPaBHEHUN U CUCTEM YPABHECHUMU.
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Yucjaa v BbIYUCJTIEHUA

ParmonanbHbie uncna, UppallMOHAIBHBIC YKCIA, KOHEUHbIE U OECKOHEUYHBIC
JECATHYHBIC APpOOH. MHOXECTBO JICHCTBUTEIBHBIX YUCET, ICHCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUYHBbIE JACCATHYHBIE apoOM. B3amMHO OJHO3HAYHOE COOTBETCTBHUE
MEKIY MHOKECTBOM JICHCTBUTEIBHBIX YMCEII U KOOPJIMHATHOMN MPSIMOU.



CpaBHeHHEe JEUCTBUTENBHBIX 4YHUCEN, apuMeTHuyecKkue JAeHCTBUS C
NENCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIET0 MHUPA, JUIMTEIBHOCTh IPOIECCOB B
OKpY>KaroIleM MUpE.

[TpuOnmxkE€HHOE 3HaAUEHUE BEJIUMYUHBI, TOYHOCTh NpUOIxKeHus. OKpyTiaeHue
yucen. [Ipuknaka u onieHka pe3yibTaTOB BEIYMCIECHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHUM, CBOASIINXCS K IMHEWUHBIM.

KBagpatHoe ypaBHeHue. Pemenne ypaBHEHHH, CBOASIINXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelienus ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTEIEHEN pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHMM. PelmieHue TEKCTOBBIX 3aaad
anreOpanyeckuM METOJIOM.

VYpaBHeHHe ¢ IByMs NEpEeMEHHBIMH U ero rpaduk. Pemenue cucrem nByX
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU. PellleHne CUCTEM JIByX YpaBHECHUH,
OJIHO M3 KOTOPBIX JMHEHHOe, a Jpyroe — BTOpoil crteneHu. [paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHU C IBYMS IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaagpaTHele HepaBEHCTBA.
I'paduueckas uHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBagparnunas ¢dynkmms, e€ rpaduk u cpoiictBa. [lapabona, koopAauHATHI
BEPILMHBI TapaboIibl, OCb CAMMETPUH MapadOJIbL.

I'padukn bysxmumii: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , n ux
CBOWCTBA.

UucnoBele  nociaenoBaTeabHOCTUUHCIOBBIE  MOCAEI0BATEIbBHOCTH M
Nporpeccuu

[TonsAiTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIBHOCTU
peKyppeHTHOH hopmyToit u popMyIioi n-ro dieHa.

Apudmernueckas U reoMeTpuueckas mnporpeccur. @opMyibl #7-TO 4IeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeccuii, CyMMbI NIEPBBIX 71 YJICHOB.

N300paxkeHrne 4YJIeHOB apU(PMETHUYECKON M TE€OMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHEHIMAIBHBIM POCT.
CI10XHbIE TPOLICHTHI.



IINIAHUPYEMBIE  PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJibTaThl OCBOCHHMSI MPOrpaMMbl y4eOHOrO Kypca
«Anre0Opa» XapaKTepU3yIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIEHUEM HHTEpPECa K NPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTVIKEHHSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHHUN B IPYIUX HayKaxX U MPUKIAAHBIX chepax;

2) rpakIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAM3aLUU €TI0
npaB, MPEJICTAaBIECHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIMOHHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJAECHUIO ATHUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3THYECKUX IPUHLHUIIOB B IESATEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PCIICHUM NPAKTHUYECKUX 3a1a4
MaTeMaTU4YeCKONM HAIPAaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KU3HU Ui YCHEUIHOW MpogecCuOoHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIBHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHWH, pacCyXJCHHI, YMEHHUIO BUJIETh
MaTeMaTU4ECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpHEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA W 3HAYMMOCTH Ul Pa3BUTHUSA LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOU KyJIbTYpPOU KaK CpPEeACTBOM
NO3HAHUS MHpPA, OBJIAJECHUEM NPOCTEUIIMMHU HAaBBIKAMHU MCCIEN0BATENBCKON
NEeATEIIbHOCTH;

6) ¢usuyeckoe BocnmuTaHue, (POpMHPOBAHHE KYJIbTYPHI 3A0POBbS H



IMOLUOHAJBLHOTO 0JIaronoJIyYusi:

TOTOBHOCTBIO TPUMEHATh MaTeMAaTHYECKUE 3HAHWUS B HHTEpPEcax CBOETO
3I0POBbS,  BEJACHUSA  370pOBOro  o0pa3a JKU3HU  (370pOBOE  IUTAHMUE,
COTAaHCHPOBAHHBIM PEKUM 3aHIATHH © OTAbIXa, peryisapHas (u3ndeckas
aKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBBIKa pPehIESKCHUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TaKOTro K€ IpaBa JPYroro 4eaoBeKa;

7) 3K0JI0TNYeCKO€e BOCIIUTAHME:

OpUEHTaIlMel Ha MPUMEHEHNE MAaTeMaTUYECKUX 3HAHUM Uil pelIeHus 3a7ad
B 00JIACTM COXPAaHHOCTHU OKPYXaIOIIeH cpenbl, IIaHUPOBAHUS TOCTYNKOB U
OIIEHKH MX BO3MOXXHBIX TOCJIEACTBUI JJIi OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
TJ1I00a7IbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM B MyTEeH X pelieHus;

8) ajanTanusa K U3MEHAIIMMCH YCJOBUSM COUMAJILHOW U MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JE€ATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIEH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTHUX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIIMpOBaTh WJEH, IIOHITHUS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI3OB, TPEOYIOIMMIA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAeMble pelieHUs] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKH U
MOCJIEICTBUSA, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble Jjoruueckue qecTBHA:

e BBIBJISITh U XapaKTEPU30BATh CYIICCTBEHHbBIC NMPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHUN MEXIY IOHATHAMHU, (POPMYIUPOBATH
ONpEeNCNICHUs]  TOHSATUM, YyCTaHABIMBAaTh CYIIECTBEHHBIH  IPHU3HAK
KJlaccu(UKaMU, OCHOBaHUA JUIsl OOOOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJIHPOBATH U  NPEOOPA3OBBIBATh  CYXKJICHHUS:
yTBEpJAUTEIbHbIE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacCTHBIE M OOIIHE,
YCJIOBHBIE;

e BBISBIATH  MAaTEMATHUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (akTaxX, IJAaHHBIX, HAOIIOJCHHUSAX H YTBEPKICHUSIX,



npeajaratb  KpUTEpUM Ui BBISIBICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHNI;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;
pa3bupath J0Ka3aTeabCTBA MATEMAaTHYECKUX YTBEPKACHUHN (MIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpPAWBATh APIyMEHTAlLUI0, MPUBOAUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMoco0 pemieHus y4yeOHOM 3adaud (CpaBHHUBATh HECKOJBKO
BAapUAHTOB pElIeHUs, BBIOMpAaTh Hauboyiee MNOAXOASIIIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue 1eCTBUA:

WCIIOJIB30BaTh BOTIPOCKHI KaK MCCIIENOBATEIHLCKUA WHCTPYMEHT ITO3HAHWS,
dbopMyIMpOBaTh BOMPOCH], (DUKCHUPYIOIIME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOATENIbHO YCTAaHABIMBATh KMCKOMOE U JaHHOE, (OpMHUPOBATH
TUIOTE3Y, ApTYMEHTHUPOBATh CBOIO MO3UIINUI0, MHEHHE;

MPOBOJUTh IO CAMOCTOSITEIPHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
OKCIEPUMEHT,  HEOONBIIOE  HCCIENOBAaHHUE MO  YCTAHOBJICHHUIO
OCOOEHHOCTEHl MaTeMaTHYECKOr0 OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXITy COOO0M;

CaMOCTOSATEIILHO (POPMYTHMPOBATh 0OOOIICHHS W BBIBOBI 1O pe3yjIbTaTaM
MPOBEIEHHOTO HAOJIONEHUS, WCCIASAOBAHMS, OIICHHBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMALUH, JAHHBIX,
HEOOXOMMBIX JIJISl pEeLICHHs 33/1a4U;

BbIOMpaTh, aHAJIW3UPOBaTh, CUCTEMATU3HPOBAaTh U HMHTEPIPETUPOBATH
MH(POPMAIMIO Pa3IMYHBIX BUAOB U (POPM IIPECTaBICHMUS;

BbIOMpaTh (opMy MpeACTaBICHUS HWH(POpMAMU M HWILIIOCTPUPOBATH
pemaeMbple 3aJaud CXE€MaMH, auarpamMmMamMi, WHOW Tpadukod H uX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAAEKHOCTb HMH(OPMALMKM O KPUTEPUSIM, MPEIIOKECHHBIM
yUHUTENEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXICHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS, SICHO, TOUHO, TPaMOTHO BbIpa)kaTh CBOIO
TOYKY 3pEHHUs B YCTHBIX M IUCBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHHsS I10



XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MIOJyYECHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIAaEMON TEMBI,
npoOseMbl, periaeMoi 3aJjauu, BbICKA3bIBATh UAECH, HAIICJICHHbIE HA MOUCK
pELICHMs], COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUSIMH JPYTHX
YYaCTHUKOB AHaiiora, oOHapyXHBaTh pa3linyle M CXOJCTBO MO3MIIMMA, B
KOppEKTHOU popme GpopMyIupoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEIOBAaHUs,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 33]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUY;
NOHMMAaTh W HWCIOJb30BaTh  IPEUMYyIIECTBA  KOMaHIHOM U
VUHAMBUIyaJIbHOM paboThl NpU pPELIEHUH YUYEOHBIX MAaTEMaTH4YECKHX
3ajay;

IPUHUMATh 1EJIb COBMECTHOW JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIo
COBMECTHON palOThI, pacmnpeaensiTh BHIBI paboT, IOrOBapHUBATHCA,
00CYKIIaTh IIPOIIECC U PE3yabTaT pabOThI, 0000IIaTh MHEHHS] HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TPyNnoBbIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHUSMHM, MO3TOBbIE IITYPMbl M JPYTHUE), BBIIOJHATH CBOK YacThb
paboThl ¥ KOOPIUHUPOBATH CBOM JIEHCTBUS C APYTUMU WIEHAMU KOMaH/bI,
OLICHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBIATh IUIAH, AJITOPUTM PELICHHs 3a1adu (WU €ro
4acTh), BbIOWpaTh CHOCOO pelIeHHs C YYETOM HMMEIOIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBAThH
BapUaHThI pEUIEHUI C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBbIN HHTEJJIEKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKHM, CAMOKOHTPOJISI —Iporecca u
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEIICHUU
3a71a4M, BHOCHUTb KOPPEKTHUBBI B [IE€ATEIBHOCTH HA OCHOBE HOBBIX
00CTOSTENBCTB, HAWICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JIECATEIbHOCTU MOCTABICHHOW LIEIU
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTHKCHUS WIIM HEIOCTHIXKECHUS 11EJIH,
HaXOJUTh OIHUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 KJjacce OOy4arOUUHCS TMOMYYUT CIECAYIONINE



PEAMETHBIE PE3YIbTATHI:

Yucia 1 BIYMCICHUSA

Breinonuate, coueras yCTHbIE U NMHUCHbMEHHbIE MNPUEMBI, apu(PMETHUYECKUE
JNEUCTBUSA C pallMOHAIBHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHUsT YUCIOBBIX BBIPAKECHHM, MPUMEHSITH pPa3HOOOpa3HbIE
CIoCcOOBl M MPUEMBI BBIUMCICHUSI 3HAYEHUN NPOOHBIX BBIPAKEHHM, COAEpKAIINX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexoauTh OT oAHOW (DOPMBI 3alUCH YUCEN K Apyrou (mpeoOpa3oBbIBaTh
JECSITUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YaCTHOCTH B OECKOHEYHYIO JECATHYHYIO IPOOB).

CpaBHHBaTh M YIIOPSI0YMBATH PAIMOHAIIBHBIE YHCIIA.

OKpyrisaTh yucnia.

BrINONHATH TPUKUAKY U OLIEHKY PE3yJbTaTa BEIYUCICHUHN, OLEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKEHHUM. BBIMOIHATE AEHCTBHUS CO CTENEHSMH C HATypallbHBIMU
MOKa3aTEISIMH.

[IpuMeHATh  NpU3HAKKM  ACIUMOCTH,  pPA3I0KEHHWE HA  MHOXHUTEIU
HaTypaJIbHBIX YHCEIL.

Pemate MmpakTHKO-OPHEHTHPOBAHHBIE 3aJa4M, CBSI3AHHBIE C OTHOLUEHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yibTaThl pelIeHUs 3a7ad ¢ YYETOM OTpaHWYCHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

Aure0panvecKkue BhIPpaKeHUs

Hcnonb30BaTh alreOpanyecKyr0o TEPMHUHOJIOTHIO U CHUMBOJIMKY, TPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuasa.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAUYCHUSIX
EePEMEHHBIX.

BeinonHATe  mpeoOpa3zoBaHUs — LEIOr0  BBIPAXKEHHS B~ MHOTOWIEH
IPUBEACHUEM TIOJIOOHBIX CIIATaEMBIX, PACKPBITHEM CKOOOK.

BpINONHATL yMHOXEHHE OJHOYJIECHA HAa MHOTOWIEH M MHOIOYJIE€Ha Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3IOKEHUE MHOTOWICHOB HA MHOMHUTEIU C IMOMOILBIO
BBIHECEHHSI 32 CKOOKM OOIIEr0 MHOXHUTENS, TPYNIHUPOBKU  CIAraeMbiXx,
npUMeHeHus1 (GOPMYJI COKPAILIEHHOTO YMHOKEHHUSI.

[IpumeHnsaTs npeoOpa3oBaHUS MHOTOUYJICHOB JJIS PELICHUS Pa3IMYHBIX 3a1a4
U3 MaTeMAaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEHW C HATYpPAJbHBIMU ITOKA3aTEISAMH JUIS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeiiHbIE ypaBHEHUS C OJHOM TNEPEMEHHOM, MPUMEHsS MpaBuiia



nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepsTs, sBisercs
JIM YUCTIO KOPHEM YpaBHEHUSI.

[TpumensTh rpaduyecKkre METOIbl IPHU PEILICHUU JIMHEWHBIX YPAaBHEHUHN U UX
CUCTEM.

[lonGupate mnpuMepsbl Map 4YHUCEN, SBISIOIIUXCS PEIICHUEM JIMHEHHOTro
ypaBHEHUS C ABYMsI TIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOTO YPaBHEHHUS C
IBYMsI TIEPEMEHHBIMH, TMOJB3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHUSI.

Pematb cucteMsl BYX JTUHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMH, B TOM
quclie rpaguuecku.

CocTaBnsTh W peliaTh JUHEHMHOE YpPaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX
YpPaBHEHUH TIO YCJIOBHUIO 33Jaud, WHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4M MOJIY4YSHHBIN pe3yibTar.

DOyHKIMHA

N300paxxath Ha KOOPAMHATHOM MPSMON TOUYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HHTEPBabl, 3aMMCHIBATh YHCIOBBIE MPOMEXYTKHU Ha
anre0pandecKoM sI3bIKe.

OTmeuaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJIUHATaM,
CTpOoUTh rpaduku TUHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKINH y = |X|.

OnuceiBaTh C MOMONIbIO (YHKIMA H3BECTHbIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMs, pPACCTOSHUE, LI€HA, KOJUYECTBO, CTOUMOCTD,
IPOU3BOAUTENBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumates rpaduyeckuii cnoco0 MpeACTaBICHUS U aHaiW3a HWH(OpMaIuu,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIINIO U3 TPAaPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K konmy oOyuenus B 8 kuacce oOydaromIMHCA TMOJYYUT CIEIYIOIINE
peIMETHbIE PE3YJIbTaThI:

Yucia 1 BBIYMCICHUSA

Hcnonb30oBaTh HavyaJlbHbIE MPEACTABICHUS O MHOXXECTBE JECHCTBUTENBHBIX
YHUCEeJN JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
Yyycila TOYKaMH Ha KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTy mnoHATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3YS MPHU HEOOXOAUMOCTH KaJIbKYJSITOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJAEP)KAIUMX KBAApPATHBIE KOPHHU, HCIOIb3Ys
CBONMCTBA KOPHEN.

Hcnonp3oBath 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIbIO JE€CATUYHBIX
npoOeii u creneHelt yucna 10.



AuredpanvecKkue BbIPpaKeHUA

[IpyuMeHATP MOHSATHE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3zoBaHus BbIPAXKEHU, COAEPKALUX CTETIEHH C LIETBIM MOKa3aTesIeM.

BBIMONMHATE TOXXIECTBEHHBIE MPEOOpa30BaHUs PAIMOHATIBHBIX BBIPAXKCHHIMA
Ha OCHOBE MpaBWJI IEHCTBUI HAJl MHOTOUIEHAMH U alNreOpandecKuMu Ipo0siMu.

PacknanpiBaTh KBaJpaTHBII TPEXUIEH HA MHOKUTEIH.

[IpumeHnsaTh npeobpa3oBaHus BHIPAKEHUH ISl pEeIICHUs Pa3IMYHbIX 3a7a4 U3
MaTE€MAaTUKH, CMEKHBIX ITPEIAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHNsI U HEPABEHCTBA

Pemats NMHEIHBIE, KBAaIpAaTHBIE YPABHEHUSI U PallMOHAIIbHBIE YpPaBHEHUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C ABYyMs IEPEMEHHBIMHU.

[IpoBOaUTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaUUeCKUX MpeacTaBleHud (YCTaHaBIUBAaTh, UMEET
JY YpAaBHEHUE WM CUCTEMA YPAaBHEHHUU DPEUICHUSA, €CIU UMEET, TO CKOJIbKO, W
nmpouee).

[TepexoauTh OT cioBecHON (OPMYIMPOBKU 3ajauu K €€ anredbpanyeckoit
MOZENU C TIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbI YpaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H NOJIYYEHHBIN PE3YIIbTAaT.

[IprMeHsTh CBOWCTBA YHCJIOBBIX HEPABEHCTB JUIsI CPABHEHHUS, OLCHKH,
pelmaTrh JUHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHONM W WX CUCTEMBI, JaBaTh
rpa@uyuecKyro WJUIIOCTPALIMI0 MHOXXECTBA PEIICHUHA HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[TonumaTe ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIE TOHSATUS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKUE O0O03HAUYECHMS), OMPENEsATh 3HAUCHHE (DYHKIIMU IO 3HAYCHUIO
apryMeHTa, ONpeAeNsTh CBOMCTBA GYyHKIUU 1O €€ rpaduKy.

Crpouts rpaduku 3J1€eMeHTapHbIX (QYHKIHI BUAA:

y = kix, y =x2, y = x3,y = [x|, y = VX, OIHCBHIBaTb CBOWCTBa YHCIOBON
byukiuu 1o e€ rpaduxy.

K xoHiy oOydenus B 9 kJjacce 0Oy4arouuics TMOMYYUT ClEAYIOLINE
NPEAMETHBIE PE3YIBTATHI:

Yuciia ¥ BBIYMCICHUSA

CpaBHUBATH U YNOPAI0YMBATH PAIMOHAJIBHBIE U UPPALIMOHAIIbHBIC YUCIIA.

Boimonuate  apudMeTrnyeckue JACUCTBUS € paAlMOHAIBHBIMU UYHCIIAMH,
codeTrass YCTHbIE W TIMCbMEHHBIE MPHUEMBI, BBINOJIHATH BBIYUCICHUS C
UPPALMOHATBHBIMU YUCJIAMU.

Haxonute 3HaueHHst CTENEeHEM C MLEIbIMUA MOKA3aTeIMA W KOPHEH,
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAKEHHUIA.

OKpyrisaTh [E€UCTBUTEIBHBIE YHCIIA, BBINOJHATh MPUKUAKY pe3yJibTara



BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs M HEPABECHCTBA

Pemate nuHElHBbIE W KBaJpaTHbIC YpPAaBHEHHS, YPaBHEHUS, CBOJIAIIMECS K
HUM, MPOCTEUIINE TPOOHO-pAIMOHATbHBIE YPABHEHUS.

PemaTe cuctembl OBYX JIMHEWHBIX YPAaBHEHUM C JBYMS INEPEMECHHBIMU M
CHUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBISECTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amauM  anreOpauvyecKMM CHOCOOOM C  MOMOIIbIO
COCTAaBJIEHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUH C JBYMS IEPEMEHHBIMMU.

[IpoBOoauTH MpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPAaBHEHUU PEUICHUSA, €CIU HMEET, TO CKOJIbKO, W
nmpouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh
pElLICHUE HEPABEHCTB HA YHWCIIOBOW IPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematb  cucTeMBl  JTMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMCBHIBATh PELICHUE C IOMOLIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PELICHUM PA3JIMYHbBIX 3a7a4.

DyHKIMHA

Pacno3naBath (QyHKIMM U3Y4YEHHBIX BHJIOB. [loKa3pBaTh CXEMaTHYECKH

pacmoioKeHNEe Ha KOOPJIWHATHON TUIOCKOCTH TpadukoB GyHKIUN BUaa: y = kx, y
=kx+b y=ki y=ax2 +bx +c y=x3y=1x y=|x|, B 3aBuCHMOCTH OT
3Ha4YE€HUN KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpouth W m300paxkaTh CXeMaTHYECKU TpadUKH KBaAPATUYHBIX (PYHKITUH,
OIUCHIBAaTh CBOWCTBA KBAIPaTUUHBIX (PYHKIUH MO UX rpaduxam.

Pacno3naBaTh kBazpaTHuHyr (QYHKLUIO 10 (hOpMyIie, MPUBOJUTE MIPUMEPHI
KBaIpaTUYHBIX (YHKLUHNA U3 peaTbHOMN KU3HU, PUZUKHU, TEOMETPHH.

YucsoBbie MOCTEAOBATEIbHOCTH U IPOrPecCH

Pacno3znaBaTh apu(MeTHUYECKYI0 U TE€OMETPUYECKYI0 MPOTPECCHH MpPH
pa3HbIX COCO0aX 3aJaHMsl.

BbIMoONHAT  BBIYMCIEHHMST €  MCHOJB30BaHMEM (opMysl n-ro ujeHa
apu(pMETUYECKON U FreOMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxarb YjeHBl MOCIEN0BATEIBHOCTH TOYKAMH HAa KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMHU IIOCJIEAOBATEIBHOCTAMHU, B TOM
YHUCIIE 3a/1a4d U3 PeaIbHOM >KM3HU (C HUCIOJIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
Ne ni/m HanmenoBanmue pa3jiesioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
NPOorpaMMbl Bcero KoHTpoibHBI IIpakTHyeckn (uugposbIe)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchl
1 Yucna u BeIUMCICHUS. PalinoHanbHbIe 33 1 bubnunoreka LIOK
YyHucIia https://m.edsoo.ru/7f415b9
0
2 Anrebpanyeckue BbIpaXKEHUS 35 1 bubmuoreka [JOK
https://m.edsoo.ru/7f415b9
0
3 YpaBHEHUS U HEPABEHCTBA 28 1 bu6muoreka [JOK
https://m.edsoo.ru/7f415b9
0
4 Koopaunate! u rpadpuku. OyHkuuu 32 1 bubnmnorexa [JOK
https://m.edsoo.ru/7f415b9
0
5 [ToBTOpeHue u 0600IIEeHNE 8 1 bubnuotexa [JOK
https://m.edsoo.ru/7f415b9
0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0
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8 KIIACC TEMATHYECKOE IINTAHUPOBAHUME

Ne n/m HanmeHoBaHMe pa3/ie/ioB U TeM KosmmuecTBo yacos JJIEKTPOHHBIE
NMporpamMmmbl Bceero KoHTpoabHbI IMpakTnyeckn (undgposbie)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchl
1 Uwucna u Beruucienus. KBagpatHeie KOpHU 19 bu6mmoreka [JOK
https://m.edsoo.ru/7f417af
8
2 Yucna v BerunciieHus1. CTeneHb ¢ elIbIM 9 bu6mmoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f417af
8
3 AnreOpanueckue BhIpaKEHUSI. 9 1 bubnmnorexa [JOK
KBanpaTHslil TpéxunieH https://m.edsoo.ru/7f417af
8
4 Anrebpanyeckue BbIpAKECHUSI. 19 1 bu6mmoreka [JOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af
8
5 VYpaBHeHusa u HepaBeHCTBA. KBajpaTHbie 21 1 bubnuorexa [JOK
ypaBHEHHSI https://m.edsoo.ru/7417af
8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 21 bubnmnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af
8
7 YpaBHeHusa u HepaBeHCTBA. HepaBeHcTBa 12 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f417af
8
8 OyHkiuu. OCHOBHBIE OHATHUS 8 bu6mmoreka [IOK
https://m.edsoo.ru/7f417af
8
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9 Oyukiuu. YncnoBbie PyHKIMH 9 bubmmoreka [JOK
https://m.edsoo.ru/7f417af
8

10 [ToBTOpEeHMe u 06001IeHNE 9 bubmuoreka LIOK

https://m.edsoo.ru/7f417af
8

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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9 KIIACC TEMATHYECKOE IINTAHUPOBAHUME

Ne HaunMeHoBaHMe pa3/e/ioB U TeM KosmuecTBo yacos JIEKTPOHHbIE
n/n NporpamMmbl Bceero KonTpoabHbl IMpakTnyeckn (undposbie)
e padoThbl e padoThbI oOpa3oBaTejibHbIE
pecypchl
1 Uwucna u Beraucienus. JelicTBUTeIbHbIC 9 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d0
8
2 YpaBHEeHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 | bubmuoreka [JOK
OJHOM MIEpEMEHHOM https://m.edsoo.ru/7f419d0
8
3 VYpaBHenus 1 HepaBeHCTBA. CUCTEMBbI 14 1 bubnmorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f419d0
8
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 bubnuorexa [JOK
https://m.edsoo.ru/7f419d0
8
5 DyHKIUU 16 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f419d0
8
6 HucnoBsle MOCIEI0BATEIBHOCTH 15 1 bubmuoreka [JOK
https://m.edsoo.ru/7f419d0
8
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 18 1 bubnuoreka [JOK
3HAaHUH https://m.edso0o.ru/7f419d0
8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAMOCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOI'PAMMBI

7 KJIACC

Kon
npoBepsieMor
0 pe3yJbTaTa

IIpoBepsieMble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUus

1

Yucna ¥ BEIYMCICHUS

1.1

BBIHOJ'IH?[TI), coycras YCTHBIC n IIMCbMCHHBIC HpI/IéMI)I,

apI/I(bMeTI/I‘IeCKI/Ie JEUCTBUS C palrOHaJIbHBIMH YU CJIaMHU

1.2

Haxomuth ~ 3HaYeHHWs]  YUCJIOBBIX  BBIPAXEHUH,  NPUMEHSTH
pa3HooOpa3Hble CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYECHUH TPOOHBIX

BBIPAXXEHU, COIepKAIUX OOBIKHOBEHHbBIE U IECATUYHbBIE ApOOU

1.3

[Tepexoaute oOT onxHOW (opMbl 3amucu 4Yucen K  Jpyroi
(mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYI, B YAaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO APOOB)

1.4

CpaBHI/IBaTB " yIopsaa04YuBaThb paliliOHAJIbHBIC YUCJIA

1.5

OKpyriasTh unucna

1.6

BBINONHATE NPUKUAKY U OLICHKY pe3yJIbTaTa BBIYHACICHWUH, OLCHKY
3HAQYECHWI YHUCJIOBBIX BBIPDAXKCHUM. DBBINIONHATE  JEHCTBHA  CO

CTCIICHAMU C HATYpPaAJIbHBIMH ITOKA3aTCIIAAMU

1.7

[IpumeHsaTs NpU3HAKU JEIUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU

HaTypaJIbHBIX YUCCII

1.8

Pemlare  mpakTUKO-OpUEHTHUPOBAHHBIE  3aJadyM, CBSA3aHHBIE C
OTHOLLEHUEM BEJINYUH, MIPONOPLUOHAIBHOCTBIO BEIINYMH,
IIPOLICHTAMM, MHTEPIPETUPOBATH pE3yJbTaThl PEIICHUS 3a1a4 ¢
Y4€TOM OTpaHUYECHUM, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBACMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHUs

2.1

Hcnonb3oBaTe  anreOpandeckyrd TEPMUHOJOTHIO W  CHMBOJIHKY,

MPUMEHATH €€ B IPOIIeCCe OCBOCHMSI y4eOHOr0o MaTepualia

2.2

Haxonute 3HaueHust OYKBEHHBIX BBIPQKEHUH TPH  3aJaHHBIX

S3HAYCHUAX IICPEMCHHBIX

23

BrimonaaTs Hp606p33OBaHI/I$I OCJIOTO BBIPAXCHUA B MHOTI'OWICH




NPUBEJCHNUEM MOJA0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

2.4

BBINONMHATE YMHOXKEHHE OJAHOWIEHA HA MHOTOWIEH U MHOTOYJIEHa Ha
MHOTOWJIEH, TNPHUMEHATh (OpMyJbl KBajpaTa CyMMbl M KBajpaTa

pa3HOCTH

2.5

OcyIJ_IeCTBJ'IHTB PAa3JI0KCHUC MHOTOYWICHOB HAa MHOXKHUTCIIN C ITIOMOIIBIO
BBIHECEHHS 3a CKOOKH 06HIGFO MHOXUTCIIA, TPYHNIIUPOBKHU ClIaraCMbIX,

npuMeHeHus: GOopMyJT COKPALIEHHOTO YMHOKEHUS

2.6

[TpumensTh npeoOpa3zoBaHKsi MHOTOWIEHOB JUISl PEIICHUS Pa3IUYHbIX

3ala4 U3 MaTCMAaTHUKHU, CMCKHBIX IMTPEAMCTOB, U3 peaﬂBHOﬁ IMPAKTHUKHU

2.7

Hcronp30BaTh CBOMCTBA CTENEHEH C HATYpPAJIbHBIMHM IOKA3aTEISIMU

JUIs IpeoOpa30BaHus BBIPAKEHUN

YpaBHEHHUs 1 HEPABEHCTBA

3.1

Pewats JsMHElHBIE ypaBHEHHs C OJHOM IIEPEMEHHOMW, IPUMEHSS
IpaBuja Mepexoja OT UCXOJHOIO YPAaBHEHMS K PaBHOCHUIBHOMY €MY.

HpOBepﬂTL, SABJIICTCS JIM YUCJIO KOPHEM YPAaBHCHUS

3.2

[Tpumensty rpaduyeckue MeTOoAbl TNpPU PEUICHUH JHMHEHHBIX

YPaBHEHHUH U UX CUCTEM

3.3

[TogOupaTs mpuUMepHI Map YUCe, SBILSIFONTUXCS PEIICHUEM JIMHEWHOTO

YpaBHCHU: C ABYM: ICPCMCHHBIMU

3.4

Ctpoutb B KOOPJAMHATHOM TUIOCKOCTH IrpaUK JIMHEHHOTO YpaBHEHHUSI C
JBYMsl TEPEMEHHBIMH; MOJB3YsCh TpapUKOM, MPUBOAUTH MPUMEPHI

peleHus: ypaBHEHUS

3.5

Pemats cucteMnl ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C ABYMs IIEPEMCHHBIMU,

B TOM YHCJIe TpadUIeCKu

3.6

CocTaBnsaTh U peuiaTtb JIMHEHHOE YpaBHCHUEC HUJIN CUCTCMY JIMHEUHBIX
ypaBHeHI/Iﬁ 10 yCJIOBHIO 3ala4r, UHTCPIPECTHUPOBATE B COOTBCTCTBHUHU C

KOHTCKCTOM 3aJa4u HOJIy‘ICHHBIfI pe3yjbTat

Koopaunats! u rpadpuku. OyHKIMH

4.1

I/I306pa)l(aTB Ha KOOpI[HHEITHOfI HpHMOfI TOYKH, COOTBCTCTBYIOIIUC
3aIaHHBIM KOOpJAWHATaM, Jy4H, OTPE3KHU, HHTCPBAJIbI, 3aIlIHMCbIBATDH

YUCJIOBBIC IIPOMEIKYTKH Ha anre6pqueCKOM SA3BIKC

4.2

Ormeuath B KOOpI{HHaTHOﬁ IINIOCKOCTH TOYKH II0 3aJaHHbIM

KOOpaAuHaTam
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Crpoutsb rpaduku muHeHHbIX GyHKuuid. Ctpouts rpaduk GyHKIHH Y

= [x]

4.4

OnwuceBaTh C MOMOIIBIO (PYHKIMH W3BECTHBIE 3aBHCHMOCTH MEXKIY




BCJIMYMHAMU: CKOPOCTb, BpCMsd, PACCTOSAHHUC, LCHY, KOJIHNYCCTBO,

CTOUMOCTb, POU3BOJIUTEIBHOCTD, BpeMsl, 00BEM pabOTHI

4.5

HaxoauTe 3HaueHne GyHKIUM 110 3HAYSHUIO €€ apryMeHTa

4.6

[Tonumate rpaduueckuil crmoco® MpEACTaBIEHUS W aHAINW3a
UH(POpPMALIMK, HW3BJIEKAaTh M HWHTEPNPETHPOBATH HH(POPMALUIO U3

rpauKoOB peabHBIX MPOLECCOB U 3aBUCUMOCTEM

8 KUIACC

Kon
NpoBepsieMor
0 pe3yJibTaTa

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucia U BLIUMCIIEHUSA

1.1

Hcnons3oBaTh HayvaJbHbIE MIPEACTABICHUS 0 MHOKECTBE
JNEHCTBUTENBHBIX YUCEN JJIS CPaBHEHHsI, OKPYTJICHUS U BBIYHCICHUH,
n300pakaTh JEHCTBUTENBHBIE YHCIAa TOYKAMH Ha KOOPAWMHATHOM

IPsIMO

1.2

[IpumensaTy moOHATHE apU(PMETHUYECKOrOo  KBAJApPaTHOIO  KOPHS,
HAaXOAWTh KBAJApaTHbIC KOPHH, HCIOIB3YysS MpPH HEOOXOIUMOCTH
KaJIbKYJISITOP, BBIMOJIHATH PE0Opa30BaHUs BBIPAKEHUI, COIEepIKALIUX

KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOUCTBA KOPHEU

1.3

Hcnonp30oBaTh 3amucH  OOJBIIMX M MajJbIX YHCEI C IIOMOIIBIO

JIECATUYHBIX Apobeii u cTeneneii yucna 10

AnreGpanyeckue BbIpaKeHUs

2.1

IIprMeHATh TOHATHE CTENEHH C LEJIbIM II0KA3aTeNIEM, BBINOJIHATH
npeoOpa3oBaHMsl BBIPAKEHUH, COJIEPXKAIIMX CTEMEHU C IEJIbIM

IIoKa3aTcjieM

2.2

BBINONMHATE  TOXKIECTBEHHbIE  NPEeoOpa3oBaHUS  pallMOHAIbHBIX
BBIDAKCHUM HAa OCHOBE IIPAaBWJI JEHUCTBUM HAJ MHOTOWICHAMHU H

anredpandecKuMu aApo0sMu
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PacknagniBaTh KBa,Z[paTHLIﬁ TpéX‘l.HCH Ha MHOXXHTCIIN

2.4

[TpumensTh mpeoOpa3oBaHUs BbIPAXKEHUHM Ui PELIEHUS Pa3IuYHbIX

3ala4 U3 MaTCMAaTHUKHU, CMCKHBIX ITPEAMCTOB, U3 peanLHoﬁ IMPAKTHUKNU

YpaBHEHHUs 1 HEPABEHCTBA

3.1

Pemars J'IHHefIHLIe, KBaApAaTHBIC YpaBHCHUA W pPaAllUOHAJIBHBIC

YpaBHCHU, CBOAAINHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/II\/II C IBYMs




NEPCMCHHBIMU

3.2

[IpoBomnuTh mpoOcCTEHIIME HCCIECNOBAaHUS YPAaBHEHHMM U CHCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpadUuIecKux
npescTaBieHui (yCTaHAaBIMBaTh, UMEET JIM yYpaBHEHUE WM CUCTEMa

ypaBHeHI/Iﬁ peueHus, €CJIn UMECT, TO CKOJIBKO, U HpO‘-ICC)

3.3

[lepexomute OT cinoBecHOW (OPMYJTHUPOBKM  3amadyd K €€
anreOpanvdeckoil MOJIETH C TMOMOIIBI0 COCTABICHUS YPAaBHEHUS WIIH
CHCTEMBbI ypaBHeHHﬁ, HHTCPIPETUPOBATH B COOTBETCTBUHU C

KOHTCKCTOM 3aaa4u HOJ'Iy‘-ICHHBIfI pe3yjabTat
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[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JIsl CPABHEHMSI, OIICHKH,
pelaTh JMHEWHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U MX CUCTEMBI,
naBaTh  rpauyeckyl0  WUIIOCTPALlMI0O  MHOXECTBa  pELeHUil

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIMU

4.1

[lonuMaTh ¥ UCHONB30BaTh (PYHKIMOHANbHBIE MOHATUS M S3BIK
(TepMHUHBI, CHUMBOJMYECKHE O0O3HAU€HUs), OIpENesTh 3HAUYECHUE

(GYHKLIMU 1O 3HAYEHHIO apryMeHTa, ONpeAessaTh CBOHCTBAa (DyHKIMH

o e€ rpaduKy

4.2

Crpouts rpaduku 31eMeHTapHbIX GYHKIMN BUA:

kix
, Y =Xx%, y = x?, y = [X|, onmuChIBaTh CBOWMCTBA YHUCIOBON (YHKIHUH IO €&

rpaduky

9 KUIIACC

Kon
npoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUS

1.1

CpaBHI/IBaTB U ynopsaaodmBaTh pPallMOHAJIBHBIC W HPPAlHOHAIBHBIC




quciia

1.2

BrimonaaTe apI/I(l)MCTI/ILIeCKI/Ie II€I>'ICTBI/I$I C pallMOHAJIbHBIMH 4YHCJIaMU,
coucTad YCTHbBIC W NMHMCbMCHHBIC HpI/IéMBI, BBIITOJIHATH BBIYMCIICHHUSA C

HppalMOHAJIbHBIMHA YHUCJIaMHU

1.3

HaxonuTe 3HaueHUs CTEeNeHeH C IelbIMH MOKa3aTeIIsIMH U KOpHCI\/'I,

BBIYUCIIATH 3HAYCHUA YHUCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrHﬂTB HeﬁCTBHTeHBHBIe YucCia, BEIMIOJHATE NPUKUIAKY PE3YyJIbTaTa

BBI‘{PICHGHI/II;'I, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YPaBHCHI/IH " HCpPABCHCTBA

2.1

Pemwlare  nuHEMHBIE W KBaJpaTHbIE  yPAaBHEHUS, YPaBHEHMI,

CBOJISIIUECS K HUM, IPOCTENIIINE TPOOHO-pALlMOHANIbHBIE YPABHEHMUS

2.2

PemraTte cucremMsl JABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYM:A IICPECMCHHBIMUA
" CUCTCMbI IBYX ypaBHeHHfI, B KOTOPBIX OAHO YPABHCHHUC HEC ABJIACTCA

JIMHEUHBIM

23

Pemate TekcTOBBIC 3a/mauu anreOpandecKuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WM CUCTEMbI JBYX YpPaBHEHUI C JByMs

NEPpEMCHHBIMU
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[IpoBoauThs mpoOcCTEHIINE MCCIECIOBAHUA YPAaBHEHUM U CHUCTEM
YpaBHEHHH, B TOM 4YHUCJIE€ C TPUMEHEHHEM TIpadUuecKux
npeCcTaBiIeHNui (HapuMep, yCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WU

CHUCTEMaA ypaBHeHI/Iﬁ pemeHus, €CJIIn UMECT, TO CKOJ'IBKO)

2.5

Pemwlats  nMHEHBIE  HEPaBEHCTBA,  KBAJpaTHbIE  HEPABEHCTBA,
n300paxkaTh pelIeHNe HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3aITUCHIBATH

pPEIICHUE C TIOMOIIIBKO CHUMBOJIOB

2.6

Pemarr cuctemMbl JHMHEUHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,
BKJIIOYAOMIUC KBAaApPaTHOC HCPABCHCTBO, I/I306pa)KaTB pemicHucC
CHUCTCMbl HCPABCHCTB Ha YHCJIOBOM HpHMOI\/JI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIBbIO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIPpU PCIICHUHN PA3JIMYHBIX 3a1a4

DyHKIMU

3.1

Pacnio3naBars byHKIIUU M3YYCHHBIX BHUJIOB. IToka3eIBaTh
CXEMAaTHYCCKHU PACITOJIOKCHHUE HAa KOOPAMHATHOM IIOCKOCTH TpaKOB
bynkuii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03()(PUIIUEHTOB, ONHMCHIBATh CBOMCTBA (DYHKLIUI




3.2

[Toka3blBaTh CXEMAaTHYECKH PACIOJOXKEHHE Ha  KOOPAMHATHOMN
TUIOCKOCTH TpadukoB QyHKUMH Buaa y = VX, y = [X| U onmuchIBaTh

CBOICTBa (PYHKIMI
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Ctpouth u wu300pakaTb cxeMaTHUeCKU TpapuKd KBaApPaTUUHBIX
(GyHKUMH, ONMUCHIBATH CBOWCTBA KBAJAPATHUHBIX (QYHKUUH TO HX

rpadukam
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Pacno3naBaTh KBaJpaTHUHYIO (QYHKIHMIO MO (opmyse, MpPUBOAMUTH
IpUMEphl KBAAPATUYHBIX (PYHKIMHA W3 peanbHOW KU3HU, (UMKH,

TEOMETPUH

Apudmernueckasi 1 reoMeTpUIecKas IpoOrpeccuu

4.1

Pacno3naBaTh apu(pMeTHUECKYIO U T€OMETPUUYECKYIO MPOTPECCUU TTPU

Pa3HbIX crocobax 3aJaHus

4.2

BbINONHATE BBIUMCIEHUS C HCIOJIB30BaHUEM (OpPMYJ 7-TO 4JeHa
apu(METHYECKOW M TeOMETPUYECKOH MPOrpeccuid, CyMMBI MEPBBIX N

YHJICHOB

4.3

I/I3o6pa>1<aTb YJICHBI ITOCJICA0BATCIIBPHOCTH TOYKaMU Ha KOOpHHHaTHOﬁ

INJIOCKOCTH

4.4

Pemate 3aga4u, CBA3aHHBIC C YHCJIOBBIMHU ITIOCJICAOBATCIBHOCTAMHU, B
TOM 4YHUCJIC 3aJadyu Hu3 peaJ'IBHOI\/JI KHU3HHU (C HUCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, IUPPOBBIX TEXHOIOTHI)




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 JlpoOu OOBIKHOBEHHBIE M JAECATHYHBIC, MEPEXOA OT OXHOW (hopMblI 3ammcu
npoOeit k npyroi. I[loHsTne panuoOHaJIBHOrO 4YMCia, 3allUCh, CPAaBHEHUE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YUCEI
1.2 Apudmernueckue IEeWCTBHS ¢ pallMOHAIBLHBIMU YnciIaMu. Pemenne 3amayu u3
peanbHON MPAaKTUKU HA YaCTH, HA IPOOH
1.3 CreneHb ¢ HaTypalbHBIM TIOKa3aTeJeM: OMpeJeieHre, Mpeodpa3oBaHue
BBIpQ)KEHUI Ha OCHOBE ONpeEICHHUS, 3aIIHCh OOIBIINX YHCEI
14 [IporneHTHI, 3amuch MPOIEHTOB B BHJE ApOOW W ApOOM B BUJE MPOIICHTOB.
Tpu ocHOBHBIE 3a/1a4yl HA IPOLIEHTHI, PEILICHUE 3a1a4 U3 PEAJIbHON MTPaKTUKU
1.5 [IpumeHeHre TOPU3HAKOB JIEIUMOCTH, PpPA3J0KEHHWE HAa  MHOXKHUTEIU
HaTypaJbHbBIX YUCEI
1.6 PeanbHple  3aBUCMMOCTH, B TOM  4YHuCcle Tpsmas W oOpaTHas
MIPONOPLIMOHAIBHOCTH
2 Anrebpandyeckue BhIpaKEHUS
2.1 IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHUS C IEpeMEHHOU. [lomycTumMble
3HAYEHUS TIEPEMEHHBIX
2.2 [IpencraBnenne 3aBHCHMOCTHM MEXIY BEIMYMHAMH B BUAE (HOPMYIIBL
Beraucnenus no popmynam
23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPOKCHHMH, TOXKIECTBEHHO  paBHBIC
BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTEIEM
2.5 Opnowiensl 1 MHorouwieHbl. CteneHb MHOTOwleHa. CioxkeHue, BhIYUTaHUE,
YMHOXEHUE MHOTOWIEHOB
2.6 @opMyIIbI COKPAIEHHOTO YMHOXEHUS: KBaIpaT CYMMBI U KBaJIpaT Pa3HOCTH.
®opmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTOWIEHOB HA MHOYKUTEH
3 YpaBHeHust
3.1 VYpaBHeHHe, KOpPEHb YypaBHEHMs, NpaBuUiIa IpeoOpa3oBaHUs YpaBHEHHS,
PaBHOCUJIBHOCTh YPAaBHEHHI
3.2 JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YHMCIIO KOpPHEH JIMHEHHOTO
YpaBHEHUs, PEIICHNE JINHEWHBIX YPaBHEHUN




33 CocrapiieHue ypaBHEHUH IO YCIOBUIO 3a7aul. PellleHre TeKCTOBBIX 3a/1ay C
ITOMOIIIBIO YPABHEHUI
34 JIuHeitHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €To rpaduk
3.5 Cucrema IByX JIMHEHWHBIX YPAaBHEHUN C JIByMs I€pEMEHHBIMHU. Pernienue
CHCTEM YpaBHEHUH CIOCOOOM MOJCTaHOBKH. I[IpuMeps! pelieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpadpuku. OyHKIMN
4.1 Koopaunara Touku Ha npsMoit
4.2 UYucnoBsle IPOMEXYTKU. PaccTosiHue Mexay AByMsl TOUKAMHU KOOPAMHATHOMN
psAMON
4.3 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
4.4 [Ipumeps! rpadukoB, 3amaHHBIX (GopMmynaMu. UYTeHue rpaukoB peanbHbIX
3aBUCUMOCTEHN
4.5 [onsarue Gpynkuun. I'padux ¢pynkunu. CoicTBa QyHKIMI
4.6 Jluneiinasa pynkuus, e€ rpaguk. I'padux pyHkmmm y = [x|
4.7 I'padmyeckoe pemieHue IUHEHHBIX ypaBHEHUH HM CUCTEM JIMHEHHBIX
YpaBHEHU
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
1.1 KBanpatublii kopeHb u3 uucia. [loHstue 00 uUppaUMOHAIBLHOM YHCIIE.
Jecatuunble MpUONIMKEHNU UPPALIMOHATIBHBIX YHCE
1.2 CpoiicTBa apu(pMETHYECKMX KBaJPAaTHBIX KOpPHEH M WX TPHUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUN M BBIUUCIEHUSAM. JleHCTBUTEIbHbBIE
qucia
1.3 CreneHb ¢ LeNbIM NIOKa3aTeneM U e€ cBoicTBa. CTaHmapTHas 3alKuCh YHUCIIa
2 Anrebpanyeckue BbIpaXKeHHsI
2.1 KBagpaTHblil TpEXUiieH, pa3io)keHUe KBaJpaTHOro TPEXUIeHa Ha MHOKUTEIN
2.2 Anrebpanueckas qpoob. OCHOBHOE CBOMCTBO ainredpandeckou 1poou
2.3 CrnoxeHue, BBIYMTaHNE, YMHOKCHHE, JIEICHUE allreOpandecKux apooei
2.4 PanmonanpHblie BEIpayKEHUS U UX IIpeoOpa3oBaHue
3 VYpaBHeHUs 1 HEPABEHCTBA
3.1 KBangpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.




Teopema Buera
3.2 Pemienue ypaBHeHMi, CBOAAIMXCA K JJMHEHHBIM U KBAIPATHBIM
33 [Tpocreiime ApoOHO-pallMOHANIbHbBIE YPAaBHEHHS
34 I'padmyeckas uHTEepIpeTalvs ypaBHEHUH ¢ IByMSI IEPEMEHHBIMH U CHCTEM
JUHENHBIX YpaBHEHUI ¢ JByMs NepeMeHHbIMH. [IpuMepsl pemienus cucrem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepEMEHHBIMU
3.5 Perienue TekCTOBBIX 33a7a4 aJIreOpandeckuM cnocoOom
3.6 UYuciioBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHOM NTEpEeMEHHON
3.8 PaBHOCHIIBHOCTE HEPaBEHCTB
3.9 JIuHeliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOU
3.10 CucTreMbl TMHEMHBIX HEPABEHCTB C OAHON IEPEMEHHOM
4 OyHKIUU
4.1 [Tonstne dynkuun. OOMacTp omnpenesaeHUss W MHOXECTBO 3HAYCHHI
¢yukuuu. CriocoOsl 3a1aHus GyHKUIUN
4.2 I'paduk pynkuuu. YreHue cBONUCTB GyHKIUH 1O €€ rpapuKy
4.3 [Tpumeps! rpadukoB GYHKLUH, OTPAKAIOLIMX pPealbHbIE IPOLIECCHI
4.4 @OyHKIMY, OINUCHIBAIOIIME TPAMYI0 M OOpaTHyI MpPONOPLHUOHATIbHbIE
3aBUCUMOCTH, UX IrpaduKu
4.5 OyHKIMKU y =x7 y = X7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUIN U CUCTEM YpaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COJePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 PanyonanbHble yncnia, MppalMOHAIBHBIE YNCIA, KOHEYHblE M OECKOHEUHbIE
JECTUYHBIE POOH
1.2 MHO0XECTBO ICHUCTBUTEIBHBIX YUCEII, ICHCTBUTEIIHHEIC YHMCIA KaK 0CCKOHCUHBIC
JecaTU4Hble ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM
JNEHCTBUTENBHBIX YMCET U KOOPAUHATHOU npsiMoil. CpaBHEHUE AEHCTBUTEIbHBIX
4yucell
1.3 ApudmeTndeckne IeHCTBUS C IEHCTBUTEIILHBIMY YHCIIAMH
1.4 W3mepenus, npubImKkeHus, OUeHKU. Pa3mepsl 00bEKTOB OKpY’KaroOIIEro MUpa,
JUINTEIBHOCTh TPOLIECCOB B OKpyXkaromeM wmupe. [IpubnmxEéHHoe 3HAueHUE




BEJIMYMHBI, TOUHOCTh Npubmmxenus. Okpyrienue yucen. Ilpuknaka u oneHka

pe3yJIbTaTOB BHIYMCICHUI

2 VYpaBHEHMSI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOM NEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. Pelienne ypaBHEeHUN, CBOAAIIMXCS K JIMHEHHBIM
23 KBagparHoe ypaBHeHue. Penienue ypaBHEHM, CBOIAIIMXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHs YpaBHEHHMUM TpETbed W
YeTBEPTOU CTENEHEW Pa3IOKEHUEM Ha MHOKHUTEIN
2.5 Pemienue 1poOGHO-paliMOHATBHBIX YpaBHEHHH
2.6 Cucrembl ypaBHEHUN
2.7 YpaBHeHHeE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpauk
2.8 Pemenne cucreM IByX JINHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
2.9 Pemenune cucreM AByX ypaBHEHMi, OHO M3 KOTOPBIX JIMHEHHOE, a IPYyroe —
BTOPOU CTENEHU
2.10 I'paduueckas uHTEpHIpeTaLUs CUCTEMBl YPAaBHEHUH C IBYMS IEPEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a71a4 AIreOpandecKuM CrIocoOoM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 PenreHne nuHENHBIX HEPABEHCTB C OJJHOU MEPEMEHHON
2.14 Pewrenne cucreM IMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanparssle HepaBeHCTBa
2.16 I'padnueckas mHTepHpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs
epPEMEHHBIMU
3 OyHKIUH
3.1 KBangparnunas ¢yukuus, e€ rpaduk u cpoiicTBa. [lapabona, KOOpAMHATHI
BEPIIMHBI 1apaldoJibl, 0Cb CUMMETPUHU MapadoIbl
3.2 I'paduxu Qynkuuit y=kx, y=kx+b n ux cBOHUCTBa
33 I'paduxu ynkuuit y=~k/x, y = x° 1 ux cBoicTBa
34 I'paduxu QyHKIMI , 1 UX CBOICTBA
4 YucnoBble NOCIEN0BATENBHOCTH
4.1 Omnpenenenre M CrOCOOBI 3aaHMs YUCIOBBIX ITOCIICIOBATEILHOCTECH. 3aaHme
HOCJIEI0BATENIBHOCTU PEKYPPEHTHON (hopMysIol 1 GopMyIIoif n-ro uiaeHa
4.2 Apudmernueckass mnporpeccus. Dopmynsl #-TO  WieHa apuPMETHYECKOU
IIPOrPECCUH, CyMMBI IIEPBBIX 7 YWICHOB
4.3 l'eomerpuueckass mnporpeccusd. PopMylibl A-TO  WiI€HA T'€OMETPUYECKOM
IIPOIPECCUH, CyMMBI IIEPBBIX 7 YWICHOB
4.4 N3o0pakenne wieHOB apu(METHUECKOW M T'eOMETPUYECKOH Iporpeccui




TOYKAMU HAa KOOPAMHATHOW IIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBINA POCT

4.5 Co>xHBIE TPOLICHTHI

IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJBTATAMOCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
nposepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJabTaTaM
OCBOEHHS1 OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0uero oopazosanus Ha ocHoBe ®PI'OC

1

YMeHne omnepupoBaTh MOHATHUAMU: MHOKECTBO, IOJIMHOKECTBO,
Omnepalvy HaJ MHOXECTBAMU;, YMEHHE OINEPUPOBATH MOHATUSMU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX MPU PELICHUU
3a/1a4; yMEHHE MCIOIh30BaTh IpauuecKoe MpeICTABICHUE MHOKECTB
JUISL ONTUCAHMs peaibHBIX MPOIECCOB U SBJICHUM, NMPH PELICHUH 3a/1a4

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBarh MOHATHAMH: OIMpE/eleHHe, akCuoMa, Teopema,
JI0OKa3aTelIbCTBO; YMEHUE pACIO3HaBaTh HUCTUHHBIE U  JIOXKHBIE
BBICKA3bIBAHUS, TPUBOJAUTH TMPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAaHUA U OTPULIAHUS BBICKa3bIBAaHUM

YMeHue onepupoBaTh MOHITUSIMH: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHUCJIO, JIEIUMOCTh HATypaJIbHBIX YHCEN, MpPU3HAKU
JNEIUMOCTH, LIEJI0€ YHUCIIO, MOIYJb 4YKCla, OOBIKHOBEHHas Ipo0b U
JecATHYHAs TpoOb, CTAHTAPTHBIN BUJ YMCIA, PAIMOHAIBLHOE YHUCIIO,
UpPpALMOHATIBHOE YHCIIO, apupMETHUYEeCKHi KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  YHUCIaMH, CpaBHUBATb U
YOOpSAOYMBATh 4HCIA, MPEACTaBIATh 4YHCIAa Ha KOOPAMHATHOMN
OpsIMOM, OKpYTJISATH 4YHCIA, YMEHUE JeNlaTh NPUKUIKY U OLEHKY

pe3ynibTaTa BRIYUCICHUN

YMeHue onepupoBaTh MOHATHAMU: CTENEHb C IIENBIM IOKa3aTeseM,
apupMeTHYECKI KBaJPaTHBIH KOpEHb, MHOTOYJICH, anredpandeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHON CTENeHU
OoJibIlle €AMHUIIBI, YMEHHE BBINOIHATH pacdETel 1O (opMyIam,
npeoOpa3oBaHusl IIENbIX, JIPOOHO-PAlMOHAIBHBIX BBIPAXKEHUH U

BBIpa)KeHI/II\/’I C KOpHAMH, Pa3JIOKCHHUEC MHOI'OYJICHA Ha MHOXHTCIIH, B




TOM YHCIIE C HCIOIb30BaHUEM (OPMYJI pa3HOCTH KBaJIpaToB U

KBaJpaTa CyMMBbI U pa3HOCTH

YMeHue onepupoBaTh NOHITHSAMM: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM NIEPEMEHHOM, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE pelllaTh JMHEWHbIE M KBaJApAaTHbIE YpaBHEHMUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW TEPEMEHHOH, CHUCTEMBI
JBYX JINHEWHBIX YPAaBHEHUM, JIMHEIHBIE HEPABEHCTBA U MX CHCTEMBI,
KBaJpaTHble U JApPOOHO-pallMOHAJIbHBIE HEPaBEHCTBA C  OJHOM
NIEPEMEHHOI, B TOM YHUCIIE€ IIPU PEUICHUH 3a7ad U3 IPYruX NpeIMETOB
W TPAKTHYECKUX 3a/]ad; YMEHHE HCIIOIb30BaTh KOOPJIWHATHYIO
OpsSAMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh JJISi M300pa’keHHsl peIIeHui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: (QyHKIUA, TpadhuK QyHKINUU, HYTU
byHKIHH, MPOMEKYTKHU 3HAaKOMOCTOSIHCTBA, NPOMEKYTKHU
BO3pacTaHus, yObIBaHUS, HaWOONbIIee M HAUMEHbIIEE 3HAYCHUS
byHKIMY; yMEHUE OIIEpUPOBATH MIOHATUAMU: npsiMast
MPOMOPIUOHANILHOCTD, JHHEWHAs (DYHKUUsS, KBagpaTuyHas (yHKIIHS,
oOpaTHas TPOMOPHHOHAIBLHOCTh, IMapadojia, Trurnepobona; yMEHHE
CTpouTh rpaduku GyHKINN, UCTIOIB30BATh TPadUKU IS ONIPEICICHUS
CBOWCTB TIPOIIECCOB M 3aBUCHUMOCTEH, JUIS PEHICHHS 3a7ad U3 JPYTUX
y4eOHBIX TPEIMETOB U pPEaTbHOM IKU3HU; YMEHHE BBIpaXKaTh

dbopMyIaMu 3aBUCUMOCTH MEXKITY BETUIMHAMU

YMmenune OIepupOBaThH MOHSTHSMM: IIOCJIEI0BATEIBHOCTD,
apudmernyeckas UM reoMeTpuuecKkass  IPOrpecCUuu;  yMEHHeE
UCIOJIb30BaTh CBOMCTBA IMOCIIEAOBATENBLHOCTEH, (POPMYJIBI CyMMBI U
oOuiero ujeHa MpU pelIeHUH 3a]ad, B TOM 4YMCIE 3ajad W3 JPYTux

y4eOHBIX IPEAMETOB U PeaIbHOM KU3HU

YMmenue peliaTh 3aaa4u pPasHbIX THUIIOB (B TOM YHUCJIC Ha MPOLCHTEI,
JO0JIM M 4YaCTH, ABUKCHHC, pa60Ty, IOEHY TOBAapOB U CTOHUMOCTH
IMMOKYIIOK M YCJIYT, HAJIOTH, 3ala4i U3 obnactu YHOpaBJICHUA JTUIYHBIMUA U
CEMEUHBIMU (bPIHaHC&MI/I); YMCHUC COCTaBJIATH BLIPpAKCHMU,
YpaBHCHHUA, HCPABCHCTBA W CHUCTCMbI 11O YCJIOBHIO 3aJayM,
HCCJIICAO0BATh INOJYUYCHHOC PCHICHUC U OLICHUBATH HpaBI[OHO,I[O6HOCTL

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHnue onepupoBath MOHITUSAMH: (PUTYpa, TOUKA, OTPE30K, Mpsmasi,

Ty, JIOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOCIPEHHBII




U PaBHOCTOPOHHUI TPEYrOJbHUKHU, INPSAMOYIOJbHBIH TPEYrOJIbHUK,
MearaHa, OUCCEKTpHCca M BbICOTA TPEYrOJbHUKA, YETHIPEXYTOJBHUK,
napaujienorpaMM, pomO, MNpPSIMOYTOJbHMK, KBajapar, Tpamerws;
OKPY’KHOCTb, KPYT, KacaTeJIbHasi; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemarb 3agadd, B TOM YHCIIE U3 MOBCEIHEBHOM
JKU3HHM, HAa HAXOXIEHUE TN€OMETPUYECKUX BEJIIMYMH C NPUMEHEHHEM

U3yUYEHHBIX CBOUCTB GUryp U (pakToB

10

YMeHue onepupoBaTh MNOHATHUSAMU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPIEHIUKYISAPHOCTD IPSMBIX,
Yroja MEXAYy TMpsAMBIMH, MEPHEHIUKYISAP, HAKIOHHAs, NPOEKIINS,
nogobue Guryp, NoJoOHbIE TPEYTrOIbHUKH, CHMMETPUS OTHOCUTEIBHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABaTh PABEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesIbHOCTh U NMEPHEeHAUKYISIPHOCTh MPSIMBIX B

OKpY XaroIleM MUpe

11

YMeHue onepupoBarh IOHATHSAMM: JUIMHA, PACCTOSHUE, YIOJ
(BeMIMYMHA yTJa, CHHYC W KOCHHYC YIJIa TPEyroJIbHHMKA), IUIOIIAJIb;
YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MUpPE; yMEHHE MPUMEHATh (QOpMyJbl MEepUMETpa U IJIOLAAH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO Tapajuleienune/la; yMEHHE MPUMEHSTh NPU3HAKU
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHMKA,
teopeMy Iludaropa, TpUroHOMETpHUUECKHE COOTHOIICHUS  JUIS

BBIUUCIICHHS IUTUH, PACCTOSHUH, IIOMIAeiH

12

YMenue wu300paxaTh IUIOCKME GUIYpbl M HMX KOMOWHAIUH,
OPOCTPAaHCTBEHHBbIE (QUTYPHl OT PYKH, C MOMOILBIO YEepPTEKHBIX
MHCTPYMEHTOB W DJJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OIITMCAHUTIO

13

YMeHue onepupoBaTb INOHATHUSAMHU:  NPAMOYTOJbHAs  CHCTEMaA
KOOpIMHAT; KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOpOB,
IPOU3BEIECHNE BEKTOpAa HA YHUCIO, CKAKIPHOE IPOU3BEICHHE
BEKTOPOB; YMEHHE WCIOIb30BATh BEKTOPBl M KOOPAWHATHI MJIA
IIPEACTABJICHNS JAHHBIX M PELICHMS 3aJad, B TOM YHUCIIE U3 APYrUX

y‘le6HI>IX npeaAMETOB U peaﬂbHOﬁ JKHU3HHU

14

YMmenue ONCprUpoOBaTh IOHATUAMMU! CTOJIOMKOBBIE U KPYTOBELIC
JUuarpaMmal, Ta6J'II/II_ILI, CpeaHee apI/ICI)MeTI/I‘leCKOG, MEauUaHa,

HauOoblllee M HAaWMEHbLIEE 3HAU€HUs, pa3Max YUCIOBOro Habopa;




YMEHUE  U3BJEKaTb, WHTEPIPETUPOBATH M  MPEoOpPa3OBBIBATH
uHbOpMalMIo, TPEACTAaBIEHHYI0 B Ta0lMIIAX W Ha JAUarpaMmax,
OTPaXKAIOILYI0 CBOMCTBA M XAPAKTEPUCTUKU PEAIbHBIX NPOLECCOB U
ABJICHUM; yMEHUE paclno3HaBaTb W3MEHYMBBIC BEJIMYHMHBI B

OKpY arolleM MUpe

15

YMeHue onepupoBaTh MOHATHUAMHU: CIy4aWHBIM ONBIT (CIIy4alHbII
HKCIEPUMEHT), JJIEMEHTApHOe COObITHE (DJIEMEHTapHBIA HCXON)
CIIy4allHOTO OIIbITa, CIIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAWUTh BEPOSATHOCTH CIIyYalHBIX COOBITHMM B ONBITaxX C
PaBHOBO3MOKHBIMHM 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pEelIaTh
3aJaud METOJIOM OpPTraHM30BaHHOTO Iepedopa U C HCHOJIb30BAHUEM
IpaBWJia YMHOXKEHUS; YMEHHUE OILICHHBATh BEPOSTHOCTU peabHbIX
COOBITUI U SIBIIEHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUH B OKpY)XKalOIIeM MHUPE U B JKHU3HH;
3HAaKOMCTBO C IIOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEII U €r0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHnue BLI6I/IpaTL HO,[[XO,ZU{IJ_II/Iﬁ I/I3y‘-IeHHBII71 METOL JIA PCHICHUSA
3aa4i, INPHUBOJUTL HNPHUMEPLI MATEMATUUCCKHUX 3aKOHOMepHOCT€ﬁ B
mpupoAc U KU3HU, PACTIO3HABATD IMPOABJICHUC 3dKOHOB MAaTCMAaTUKH B
HCKYCCTBC, OINMUCBIBATHL OTACJIBHBIC  BbIJAIOINIUMCCA  PC3YJbTaThl,
IMNOJIYYCHHBIC B XOJAC Ppa3BUTHUA MATCMATUKHU KaK HAYKHU, IPUBOJUTH

IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOU

Y BCEMUPHOH UCTOPUH

INNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMeHT CopepPKAHUA

1

Yucna v BEIYMCICHUS

1.1

HaTypaJIBHLIC U O CJIbIC YHCIIA. HpI/I3HaKI/I JACIIUMOCTH LCJIBIX YUCCI

1.2 OOBIKHOBEHHBIE M JIECATUYHbIE  ApOOW,  TNPOLEHThl, OECKOHEUYHBIE
MEPUOIUYECKHE TPoOH

1.3 PanmonanbHple  ymcna. Apu@MeTHYeCKHe ONepaldd C  PalUOHAIbHBIMU
yHuClIaMu

1.4 JeiicTBuTenpHble 4Kcha. ApuU(pMETHYECKHE OINEpalud ¢ IeHCTBUTEIBHBIMU




qyucijiaMu

1.5 [IpnOnmxE€HHbIE BBIUMCIEHMS, TpaBUiIa OKPYIJIEHUS, NPUKHAKA M OILIEHKa
pe3yJibTaTa BBIYUCIECHUN
2 Anrebpanyeckue BhIpaKEHUS
2.1 BykBeHHbIE BbIpaskeHHsI (BBIPRXKEHUS C IEPEMEHHBIMH )
2.2 Crenenb ¢ uenbiM nokazareneM. CTeneHb € paldOHAIBHBIM TIOKA3aTEJIEM.
CBoiicTBa cTeneHN
2.3 MHorousneHsl
24 Anrebpanueckas 1poOb
2.5 Apudmernueckuii  KOpeHb ~ HATypallbHOW  CTEIEHH. Hencreua ¢
apu(pMeTHYECKUMHU KOPHSIMH HaTypalbHON CTEEHU
3 VYpaBHEHU 1 HEPABEHCTBA
3.1 Lenbie u npoOHO-panMoHanbHBIE YypaBHEHUs. CHUCTEMBI M COBOKYIHOCTHU
YpaBHEHUH
3.2 Hensle u npoOHo-panroHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIIHOCTH
HEPABEHCTB
33 Perienne TekcTOBBIX 3a4a4
4 UYucnoBble OCIEA0BATENBHOCTH
4.1 IlocienoBaTenbHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEMN
4.2 Apudmerndeckass W TeoMeTpuueckas mporpeccuu. dopmyna  CIOKHBIX
IIPOLIEHTOB
5 OyHKIHUH
5.1. Oynkius, cmocodbl 3amanus  QyHkuuu. [padpuk  pyskmum.  OOGmacth
ompeesieHUs 1 MHOXeCTBO 3HaueHu QyHkiuu. Hynu ¢ynkmun. [IpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKUIMU. MakCUMyMbl H
MUHUMYMBl (QyHKIMH. Hanbonpiiee w HaumMeHblee 3HaueHHE (GYHKLIMU Ha
IPOMEXKYTKE
6 KoopauHatsl Ha NpAMON U TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOpAUHATEI HA INIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojapHuKu




7.4

OKpy’>KHOCTb U KpyT

7.5 H3mepenune reoMeTpu4ecKux BEINYUH
7.6 BekTops!l Ha II0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OmnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kom6unaropuxka
8.4 MHnoskecTBa
8.5 I'pads
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