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COJEP)KAHUE OBYYEHUA
7 KJIIACC

Yucaa v BbIYKUCTIC HUSA

Panmonaneabie uncna. CpaBHEHUE, YNOPSIOYMBAHUE W apU(PMETHUYECKUE NEHCTBUS C
palMOHAIBHBIMY YK CIaMH. YucoBas npsMas, MOJTyllb YK CIIA.

CreneHp C HaTypaJbHBIM IIOKa3aTelleM U €€ CBOMCTBA. 3allMCh YUCIA B JECATUYHOU
IIO3ULIMOHHOU CUCTEME CYUCIICHU.

Pemenue TekcTOBBIX 3amau apudmernueckuM criocoOom. Perenue 3amad u3 peanbHOU
IOPAaKTUKK Ha YacTHU, Ha ApoOH, HA MPOLEHThl, IPUMEHEHUE OTHOIICHUH M HPOHNOpLUN MpH
pELIeHNH 33/1a4, PEeLeHNE 3a/1a4 Ha IBU)KEHUE, paOb0Ty, TOKYIIKH, HAJIOIH.

JlemumocTs 1enpix unceia. CBoMCTBa JSIMMOCTH.

[IpocTteie u cocTaBHbIe yncna. YETHbIE U HeU€THBIE yKcna. [Ipu3Haku nenuMocTu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku OeTMMOCTH CYMMBbI U MPOU3BEACHUS LIEJIBIX YU CEII TIPU PEIICHUH
3aJa4 C IPAKTUYECKUM COJEPKaHHUEM.

HanGonpumii oOumii nenurtens U HauMeHblee oOIee KpaTHOe ABYX uducell. B3auMHO
npocteie yncna. Anroput™ EBxinna.

Jenenue c ocratkoM. ApruMeTHYecKrie onepamny HaJl OCTaTKaMH.

Anre0panyeckue BblpakeH HUSA

Beipaxenue ¢ nepeMeHHbIMH. 3HaYEHUE BBIpaKEHUs ¢ MepeMeHHbIMU. [IpencraBnenue
3aBUCUMOCTHU MEKIY BETUYMHAMU B BUie (POPMYIIbI.

ToxnectBo.  ToknecTBeHHBbIE — MpeoOpa3oBaHUs ~ AITeOpaMvecKHX  BBIPAKEHUH.
JlokazaTenbCTBO TOXKIECTB.

OpHounensl. OMHOWIEH cTaHAAPTHOTO BUAA. CTENEHb OJHOUWIEHA.

MHuorounensl. MHorowien crangaptHoro Buga. CreneHb MHorowieHa. CliokeHHe,
BbIYMTaHUE, YMHOKEHHE M JelieHne MHorowieHoB. [IpeoOpa3oBaHue 11e10r0 BBIpaKEHUS B
MHorouwieH. KopHu MHOrousnexa.

@opMyibl  COKPALIEHHOIO YMHOXCHHUS: KBaJapaT CyMMbl M KBaJpaT pa3HOCTH [BYX
BBIpOKEHUM, Ky0 CyMMbl M KyO0 pa3HOCTH JBYX BBIP@XCHUN, Pa3HOCTh KBAJAPAaTOB JBYX
BBIPQXEHUH, MPOU3BEICHHE Pa3HOCTH M CYMMBI JBYX BBIP@XKEHUM, CyMMa M pa3HOCTb KyOOB
JIBYX BBIPQ)KCHUU.

Pasnoxenne MHOrowieHa Ha MHOXHUTENU. BbriHeceHHe OOILIEro MHOXXHUTENS 32 CKOOKH.
Meron rpylnupoBKH.

YpaBHeHus1 M HEPpaBeHCTBA

VYpaBHenue ¢ ogHoi mepeMeHHoi. KopeHnb ypaBHeHus. CBOHCTBAa ypaBHEHUU C OJIHOU
IepeMEHHONU. PaBHOCUIIBHOCTh ypaBHEHUN. YPaBHEHUE KAK MaTEMaTUUYECKasi MOJENIb PEAIbHON
CUTYyallNH.

JIuneitHoe ypaBHEHHE C OAHOW IEpEeMEHHOW. UMCIIO KOpHEH JIMHEHHOIO YpPaBHEHMUS.
Pemenne TEKCTOBBIX 3aJad C MNOMOIIBIO JMHEHHBIX YpaBHEHUW. JIMHEWHOE YypaBHEHHE,
coziepKallee 3HaK MOJYJIS.

VYpaBHeHue ¢ JByMs TMepeMeHHbIMH. [paduk IHMHEHHOro YypaBHEHUS C JABYMs
nepeMeHHbIMU. CHcTeMBbl JINHEMHBIX YPaBHEHUHN € JABYMs NepeMEeHHBIMU. ['paduueckuii MeTos
pELLCeHUs CUCTEMbI JIMHEWHBIX YPABHEHUM C IByMs NEPEMEHHBIMU. Pemenne cucreM JTMHEHHbIX
YPaBHEHUM € JABYMsS IEPEMEHHBIMH METOJOM IIOJCTAHOBKM M METOAOM cllokeHMs. Cucrema
JIBYX JINHEHHBIX YPABHEHHU C JBYMsI IEPEMEHHBIMU KaK MOJEIIb PEaIbHON CUTYaLlUH.

DO yHKUMU

KoopauHara Touku Ha npsMmod. YucioBble NPOMEXYTKH. PaccrosHue Mexay IByMs
TOYKAMH KOOPJIMHATHOM MPSAMOM.
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[IpsimoyronbpHast cucreMa KoopAuHAT. AOcumcca M OpAMHATA TOYKHM HAa KOOPAMHATHOMN
niockoct. Ilpumepsl rpadukoB, 3amaHHbBIX GopMyrtamu. YTeHue TpaUKOB peanbHbIX
3aBHCHUMOCTEN.

@OyHKUIMOHANBHBIE 3aBHCUMOCTH MeXay BennunHaMu. [lonstue gynkunn. OyHKIUS Kak
MaTeMaTH4eckass MOJENb peanbHOro mporecca. OOIacTh ompeneiaeHus U 00JacTh 3HAYCHUU
¢yakunn. CriocoOsl 3ananus ¢yHkuuu. I'paduk dynkiuu. [loHATHS MakcMMymMa U MHHHMYyMa,
BO3pACTaHMs U YOBIBAHHSI HA TIPUMEPAX PEATbHBIX 3aBUCUMOCTEH.

Jluneiinas ¢ynkuus, e€ cBoricTBa. ['paduk muneitHon ¢ynkiuu. ['paduk dyHkuuu y = [X|.
Kycouno-3anannbie GpyHKUIHH.

8 KUIACC

Yuciia 1 BbIYHCIE HUSA

KBanparaeie kopHU. ApudMeTHyecKuid KBaJpaTHBIH KOpPEHBb M €ro cBoicrBa. lloHsTue
MppalMOHAIBHOIO uyKcna. JlelcTBusg ¢ mppanvoHaIbHbIMM uyuciaamMu. CBOMCTBa IEHCTBHI C
UppalMOHaIbHBIMU YnciiaMi. CpaBHEHNE UPPALUOHATIBHBIX YU CEIL.

IIpencraBiieHns 0 paCHMPEHUSAX YUCIOBBIX MHOXKECTB. MHOXECTBA HATYPAJIbHBIX, LIEJIBIX,
palMOHAJIBHBIX, IEHCTBUTENBHBIX uncen. CpaBHEHUE YKcell. YuCI0BbIE TPOMEKYTKH.

HeiictBust ¢ ocrarkamu. OcraTku creneHeil. IIpuMeHeHHe OCTaTKoB K pELICHUIO
YPaBHEHHUM B LIEIBIX YMCIIAX U TEKCTOBBIX 3aJad.

Pazmepsl 00OBEKTOB OKPYKAIOIIETO MHpPA, JIUTEIBHOCTh IPOIECCOB B OKPYKAIOIIEM
mupe. CTaHAapTHBIN BUJT YU CIIA.

AnreOpanyeckue BbIpazke HUsI

Anrebpandeckas aApoOb. JlomycTuMble 3HaYeHHS MEPEMEHHBIX B APOOHO-pallMOHaTbHbIX
BbIpakeHUsIX. OCHOBHOE CBOMCTBO anreOpanyeckoil 1pobu. CioxxeHue, BBlYMTaHUE, YMHOKEHHE
U JiefieHne anredpandeckux aApooOeii. Beinenenue nenoi yactu anredpandyeckoi 1poou.

PanmonaneHble  BBIpaXKEeHHS.  TOXKIECTBEHHBIE  NPEOOpa3oBaHUS  paAIlMOHATBHBIX
BBIPAKEHUM.

JlomycTMble 3HAYEHHS MEPEMEHHBIX B BBIPAKEHUSX, COJACPKALMX apU(PMETHUYECKUe
KBaJpaTHble  KOpPHHU.  TOXJECTBEHHBbIE  IpeoOpa3oBaHUs  BBIPAKEHUN,  COAEpIKaLMX
apudmeTnyeckre KBaJpaTHbIE KOPHU.

Crenenp ¢ wuensiM TokazaregeM U e€ cBoicTBa. IIpeoOpa3oBaHue BBIpaKeHUH,
cozepKalMX CTEIEHH.

YpaBHeHHs M HEPABEHCTBA

KBagpatHoe ypaBHeHue. PopMyna KOpHEW KBaapaTHOro ypaBHeHMs. KoimuecTBo
JIEWCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera. YpaBHeHHsA, CBOOUMBIE K
JUHEHHBIM YPaBHEHMSAM WM K KBaJpaTHbIM ypaBHEHMSAM. KBagpaTHOe ypaBHEHHE C
napameTpoM. PelieHne TeKCTOBBIX 3a/1a4 € IOMOIIBIO KBAJIPATHBIX YPAaBHEHUM.

[pobHo-panvoHanbHble  ypaBHEHHs. PemeHne ApoOHO-palMOHAIbHBIX YpaBHEHUH.
Pemienne TEKCTOBBIX 3aJad C IMOMOUIBIO JIPOOHO-pallMOHATIBHBIX ypaBHeHUH. I'paduueckas
MHTEPIIPETalNs ypABHEHUN C IBYMS IEPEMEHHBIMMU.

UucnoBbie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHoil. Ctporme u HecTporue HepaBeHcTBA. ClOXKEHHE U
YMHO)XEHHE 4YHUCIOBbIX HepaBeHCTB. OIlleHMBaHUE 3HAYEHHS BbIpakeHHUs. Jloka3aTenbCcTBO
HEPAaBEHCTB.

IlonsiTue O pEIICHUM HEPaBEHCTBA C OJHOW IIEPEMEHHOW. MHOXECTBO peLICHUM
HEpaBeHCTBA. PaBHOCHIIBHBIE HEPAaBEHCTBA.

JluHeliHOEe HEpPaBEHCTBO C OJHOW MEPEMEHHONM M MHOXXECTBAa €ro peneHui. Pemenue
JIMHEHHBIX HEPABEHCTB C OIHOM NepeMeHHO0M. CHUCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJHOW TepeMEeHHOM. PeleHrne TeKCTOBBIX 3a7a4 ¢ TOMOUIBIO JJUHEHHBIX HEPABEHCTB C OAHOMN

MepEMEHHOM.
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DyHKUMHU

OOnactp omnpezneneHus U MHOXKECTBO 3HadeHUM QyHKIMU. CrocoObl 3a1aHus (QyHKIMI.
I'padux dyaxiuu. Urenue coiicTtB ¢yHknuu mo e€ rpaduky. [Ipumepsr rpadukoB (QyHKIIHH,
OTPaKAIOIIMX PeaIbHbIE MPOIIECCHI.

Jlunelinas ynkiusa. OyHKIUU, ONUCHIBAIOLE IPAMYIO0 U O0paTHYIO MPONOPLMOHATIBHbIE
3aBHCUMOCTH, UX TpauKH.

Oyukupn Y = kx, y = kx + b, y = kix, y = X3, y = Vx, y = x| u ux cBoiictBa. Kycouro-
3aJJaHHbIe (PYHKINU.

9 KJIACC

Yuciia 1 BbIYHCIIE HUSA

Kopenr N-it crenenun u ero cBoiictBa. CTeneHb C pallMOHAIBHBIM IIOKa3aTelieM MU €€
CBOMCTBA.

Anre0panyeckue BblpakeHUsA

ToxecTBeHHbIE NPeoOpa3oBaHMS BBIPAKEHUM, cCOJepX alMX KOpeHb N-i CTeneHwu.
ToxxnecTBeHHbIE MpPeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIMX CTENEeHb C PalMOHAIbHBIM
II0Ka3aTeseM.

KBanpatueii tpéxwieH. KopHu KBaapaTHOro TpéxwieHa. PasnoxeHue KBaIpaTHOTO
TPEXWIEHA Ha JINHEHHBIC MHOKUTEH.

YpaBHeHHUsI M HEPpaBEHCTBA

bukBagparaeie  ypaBHeHus. llpumepbl npUMEHEHMH  METOJOB  PaBHOCHIIBHBIX
npeoOpa3oBaHUi, 3aMEHbI IEPEMEHHOM, Tpauyeckoro MeToa Ipyu pelieHu ypaBHeHHUH 3 -1 u
4-i1 ctenieHel.

Pemenue n1poOHO-paliliOHaIbHBIX YpaBHEHUH.

Pemenue cucreM ypaBHEHMH C ABYMs IIEPEMEHHBIMU. PelieHue mpocTeMImMX CHUCTEM
HEJIIMHEWHBIX YpaBHEHUU C ABYMs NEepeMEHHBIMH. | paduyeckuil MeTOJ] pEIIeHHs] CHCTEMBI
HEJIMHEMHBIX YPaBHEHUHN C JBYMS nepeMeHHbIMH. CHcTeMa JBYX HEIMHEHHBIX YPAaBHEHHU C
JIBYMs IEPEMEHHBIMU KaK MOJEIb PEAJIbHOM CUTYaLlMH.

UucnoBble HEpaBeHCTBA. PelllieHne TMHENHBIX HEPABEHCTB. /[0Ka3aTeIbcTBO HEPABEHCTB.

KBagpaTHble HEpaBeHCTBAa C OJHOW IEPEMEHHOMW. PelleHne KBaJpaTHBIX HEPAaBEHCTB
rpaguuecKkuM METOJOM U METOJOM HMHTEpBalIOB. MeToJ HMHTEpBAJOB [yl pPallMOHAIbHBIX
HepaBeHCTB. [Ipocrelinme HepaBeHCTBa C TapaMETPOM.

Pemenue TEKCTOBBIX 33/1a4 ¢ IOMOLIBIO HEPABEHCTB, CUCTEM HEPaBEHCTB.

HepaBeHcTBO ¢ aByMs mepeMeHHBIMU. PellieHne HepaBeHCTBA C ABYMs IIEPEMEHHBIMH.
CucrtemMbl HEpaBEHCTB C JBYMs I[epeMEHHBIMH. [paduueckuii MeTon pelleHus CUCTEM
HEPABEHCTB C ABYMS NIEPEMEHHBIMH.

DyHKUMHU

Oynkiua. CsoiictBa ¢QyHKuuii: Hymu (QyHKIUH, TPOMEXYTKH 3HAKOMOCTOSHCTBA
(GYHKIMHM, TPOMEXYTKM BO3pAaCTaHHUs U YObIBaHMS (YHKIUHU, YETHbIE U HEUETHBIC (QYHKLIMH,
HanOoJIbIee 1 HaMMEHbINee 3HAYCHUS (PYHKIIHUH.

KBanmparnunas ¢yakius u e€ cpoiictBa. lcmonb3oBaHue CBOWMCTB KBaJpaTHYHOMN
byakuuu a8 peweHus 3anad. [loctpoenue rpaduka kBaapatuyHoi ¢yHkuuu. IlomosxkeHue
rpaduka KBaapaTHIHOH (DyHKIMHU B 3aBUCUMOCTH OT €€ kodunmenton. ['paduxu GyHKumii y
=ax2, y = a(x — m)P? uy = a(Xx — m)? +n. Iocrpoenue rpagukoB (yHKIHH C MOMOIIBIO
npeoOpa3oBaHUi.

Hpobuo-nmuHeitHas pyHkus. VccienoBanue QyHKIHM.

Oynknus Yy = X" ¢ HaTypalIbHBIM MOKa3aTeneM N u e€ rpaduk.

Yucii0BbIe 10CJ1€10BATEJIBHOCTH M IIPOIPe CCUU

IlonsiTue YU CI0BOMN [IOCIIEI0BATEIBHOCTH. Koneunsie U OECKOHEUHbI €

IMOCJICJOBATCIIBHOCTH. Ol"paHI/I‘leHHa}I MOCJIEIOBATEIbHOCTE. MOHOTOHHO BO3pacTaroIast
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(yObIBaromast) mocienoBaTelbHOCTh. CIIOCOOBI 3aJaHMs TOCTIEIOBATEIIPHOCTH: OMUCATEIBHBIMH,
TaOJIMYHBIH, C TOMOIIBIO (OPMYIIBI N-TO WiEHa, PEeKypPEHTHBIH.

Apudmerrueckas U reomerpuyeckas mnporpeccur. CBoiicTBa WiIeHOB apu(METHUYECKON U
reoMeTpudeckoil mporpeccuii. @opmynasl N-To 4YieHa apuPMETHUECKOW M TEOMETPHUYSCKOU
nporpeccuii. DOpMynbl CyMMBI TIEPBBIX N YICHOB apu(PMETHUECKOM M TE€OMETPUUYCCKOU
nporpeccuii. 3aaun Ha MPOIEHThI, 0AHKOBCKHE BKIAIbI, KPEIUTHI.

IlpencraBieHne O CXOAMMOCTH I1OCJIEI0OBATEIbHOCTH, O CYMMHPOBAaHUU OECKOHEYHO
yOBIBAIOIIEH T€OMETPUYECKON MPOTPECCHUH.

Meron MatemaTuyecko HHAYKUUHU. [Ipocreime nmpumepsl.
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MOACHUTEJIbBHASA 3AIIMCKA

AnreOpa sBisieTCS OJHMM U3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUsS: OHA
o0ecrieunBaeT U3ydeHUE JIPYruX JUCILUIIMH KaK €CTECTBEHHO-HAYYHOTO, TaK M1 TYMaHUTApHOTO
LUKIOB, €€ OCBOEHUE HEOOXOAMMO JUIsl MPOJOJDKEHUs 00pa3oBaHUsS M JJIs MOBCETHEBHOMU
*KU3HU. Pa3BuTHe y OOydaronmxcsi HAy4yHBIX MPEICTABICHUN O MPOMCXOXKACHUH U CYIIHOCTH
anreOpandecknx abCTpakumii, Ccrmocode OTpaKCHUs MaTEMATHYeCKOW HAyKoW SBJICHUN W
MPOLIECCOB B MPHUPOJE M OOIIECTBE, POJIM MATEMATHYECKOTO MOJECIMPOBAHUS B HAydHOM
NO3HAaHUM M B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUS U KAuecCTB
MBILUICHUS, HEOOXOJUMBIX Ui aJanTalud B COBpEeMEHHOM HudpoBoM olmecTtBe. M3yueHue
anreOpbl 00ecreunBaeT pa3BUTHE YMEHHS Ha0I0/1aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH AapryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NeWCTBHS, BBIBOJBI, (QOPMYIHPOBATH yTBepxkaeHUs. OcBoeHHE Kypca aiareOpbl oOecrednBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYyJaloUMXCA: OHU HCIOJB3YIOT JACIyKTUBHBIE U
UHJYKTUBHBIE pacCyXJeHus, 0000IIeHne M KOHKPETHU3alHI0, aOCTparupoBaHWE M AaHAJOTHUIO.
OOyuenue anrebpe mpeanonaracT 3HAYUTEIBHBIM OOBEM CaAMOCTOATEIBHON AESITETbHOCTH
oOyJarmmxcs, TOITOMY CaMOCTOATENBbHOE pelleHHe 337ad OO0ydaloumMucs — SBISETCA
peanu3anuei 1eITeIbHOCTHOTO MPUHIIUIIA 00yJeH Usl.

B crpykType mporpammsel yueOHOTO Kypca «AsreOpa» yriyOoJaéHHOTO M3y4eHHS] OCHOBHOE
MECTO 3aHHMAIOT  COJAEP)KATEIbHO-METOAMYECKue JHUHUU: «Yucaa W BBIYUCICHUSN,
«AnreOpanyeckue BBIpAKEHUS», «YpaBHEHUS M HepaBeHCTBay, «DyHkuum». Kaxmas u3 3tux
COJIEpKaTeNIbHO-METOAUYECKUX JIMHUI pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3ydeHUs Kypca,
B3aMMO/ICICTBYS C APYIMMH €ro JUHHUSAMH. B xoz1e u3ydyeHus Kypca oOydaronmMcs MPUXOAUTCs
JIOTMYECKH PacCyKJaTh, MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBs3M ¢ 3TUM B
nporpamMmmy  ydeOHOro Kkypca «Anredbpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI  JIOTHKH,
IpeICTaBICHHbIE BO BCEX OCHOBHBIX pas3/ieNax MaTeMaTHyeckoro oOpa3oBaHUsA U
CIOCOOCTBYIOIIME OBJIQZCHUIO OOY4alOIWMMHCS OCHOB YHHUBEPCAJIBHOTO MaTEMaTHYeCKOTO
s3bika. CoJliepKaTesIbHOM U CTPYKTYPHOM OCOOEHHOCTBIO ydeOHOro Kypca «Anredpa» sBisercs
€ro MHTETPUPOBAHHBIH XapakKTep.

Conepxxanne nUHUU «YHucna M BBIUKUCICHHSD CIYKUT OCHOBOW Ui JaJIbHEHUIIETo
U3Yy4eHUsT MaTeMaTUK{, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOUMXCS JIOTUYECKOTO MBIIUICHUS,
(GOopMHPOBAHUIO YMEHHMSI IMOJIb30BATHhCS AJTOPUTMAMH, a TAKKE MPUOOPETEHUIO MPAKTHUYECKUX
HAaBBIKOB, HEOOXOJUMBIX AJIsi MOBCEIHEBHOW *U3HU. Pa3BUTHE MOHATUSA O YUCIIE HA YpOBHE
OCHOBHOTO 0O0IIEro 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU U MPpPAlMOHATIBHBIMUA YHCIAMH,
dopMHpOBaHUEM MPEACTABICHUI O IEHCTBUTENBHOM YHCIE. 3aBEpLICHUE OCBOCHUS YUCIOBOM
JUHUYU OTHECEHO K CpeTHEMY 00IieMy 00pa3oBaHUIO.

Cogmep:kanue JByX anreOpandeckux JIMHUH — «AnreOpanyeckue BBIPAXKECHUS» U
«YpaBHEHUSI M HEPAaBEHCTBAa»  CHOCOOCTBYeT  (OPMHUPOBAHHIO y  OOy4arOUXCS
MaTeMaTUYEeCKOro ammapara, HEoOXOAMMOIo [UIs pelleHHs 3ajJad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U OKpYXKarollei peanbHocTH. Ha ypoBHE OCHOBHOTO 001ero 00pa3oBaHus yueOHbIN
Marepualg TPYIIHPYETCS BOKPYr pAllMOHAIBHBIX BBIpAXKEHUU. AjreOpa JeMOHCTpUPYET
3HaYeHUE MAaTeMaTHUKUd KaK $S3bIKa JJIs MOCTPOEHHUSI MaTeMaTU4YeCKMX MOJeNeil, ONmHcaHus
MpOLIECCOB U SIBJICHHH peanpHOro wmupa. B 3amaum oOyueHuss anreOpe BXOAAT TakKe
JaJIbHENIee pPa3sBUTHUE aITOPUTMHUUYECKOTO MBIIUIEHUS, HEOOXOJUMOro, B YAaCTHOCTH, JUIs
OCBOGHMSI Kypca HH(MOpPMAaTUKUA, U OBJAJICHUE HaBbIKAMHU JEIYKTUBHBIX PaCCYKICHUH.
[IpeobpazoBanre CUMBOJBHBIX OPM CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTEMAaTUYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKUMOHANbHO-Tpapuyeckoil JIMHUU  HAIeJIeHO Ha  IOJy4yeHHue
00yJaroIMMHUCs 3HAHUN O (QYHKIUAX KaK BaXHEHIEH MaTeMaTUYECKOW MOJIENH JUIsl OTMCaHUs
U HCCIIEJIOBaHUSl pa3HOOOpPa3HBIX IPOLIECCOB M SBJIEHUI B mpupojie u obmectse. V3ydyeHue

Marepuala CHOCO6CTBy€T pasBUTUIO Yy 06yqa}0umxc;1 YMCHHA HWCHOJB30BaTh pPa3sInYHBIC
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BBIPA3UTENbHBIE CPEJCTBA S3bIKA MAaTEMAaTUKA — CIOBECHOTO, CHMBOJIMYECKOTO, TpauyecKoro,
BHOCHT BKJIaJl B (JOPMHUPOBAHHE MPEJICTABICHUI O POJIM MAaTEeMAaTHUKH B Pa3BH TUH IUBUITH3AIIHH
U KYJIBTYpBHI.

VYrnyOn€HHelii  Kypc  anreOpbl  XapakTepusyeTrcs M3y4eHHEM  JOIOJHHUTEIBHOIO
TEOPETUYECKOTO aIlliapara W CBA3aHHBIX C HUM METOJIOB pPEHIeHHS 3amaad. AnreOpa sBIISETCS
S3bIKOM Ul OMMCaHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)KUT OCHOBOM MaTreMaTHyecKOro
mMonenupoBanus. [Ipu 3ToM camMu OOBEKTHI MAaTEMATUYECKUX YMO3AKIIOUEHUW W MPHHSTHIE B
anreOpe MpaBuiIa UX KOHCTPYHPOBAHUSI CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUIM 0OOCHOBBIBATH
U JIOKa3blBaTh CYXKJCHMS, pa3BUBAIOT MAaTEMAaTUYECKYI0 HHTYUI[MIO, KPAaTKO U HAarJsAAHO
PacKpBIBAIOT MEXaHHM3M JIOTUUYECKUX IMOCTPOCHUM M ydaT MX NpUMEHEeHUI0. TemM caMmbIM anredpa
3aHUMaeT OJHO M3 BEAyIMX MeCT B (POpMUPOBAHMM HAYYHO-TEOPETUUYECKOTO MBbIIUICHUS
00yJaroImxcs.

CornacHo yueOHOMy IIaHy B 7-9 Kimaccax wu3ydaercss y4deOHbI Kypc «Amredpay,
KOTOpBIH BKIIOUYAET CJEIYIOIIMEe OCHOBHBIE pas3jienbl cojep:kaHus: «HUuciaa M BBIYMCICHUSN,
«AnreOpanyeckue BhIpAXKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzydenue yue6HOro Kypca «Anredpa» orBogutcs 408 yacos: B 7 kinacce — 136 gacoB
(4 gaca B Henenmo), B 8 k1acce — 136 yacoB (4 yaca B Heneno), B 9 kinacce — 136 yacoB (4 daca B
HEJIEIIO).
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IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMbBLI VYYEBHOI'O KVYPCA
«AJITEBPA» HA YIJTIYBJIEHHOM YPOBHE OCHOBHOI'O OBUIEIO OBPA30BAHUS

JIMYHOCTHBIE PE3YJIbTATDHI

JINYHOCTHBIE Ppe3yJIbTaThl OCBOCHHS IMPOrpaMMbl IO MaTEMaTHKE XapaKTepU3YIOTCS B
Y4acTH;

1) naTpuOTHYECKOr0 BOCTIMTAHMS

MpOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHUEM K JOCTHXXEHHUSM POCCUUCKUX MATEMAaTUKOB H POCCHUCKOU
MaTeMaTU4YeCKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JIOCTHIKEHUM B APYTUX HAYKaX M I PUKIAIHBIX
cepax;

2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W peaju3alliid €ro Ipas,
MpEICTaBICHUEM O MaTeMaTHYeCKHMX OCHOBaxX (YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEIYp TPaKIAHCKOTO OO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKICHUIO ATHUYECKUX MPOOJeM, CBSA3aHHBIX C MPAKTHYCCKHMM MPUMEHEHHEM JIOCTHIKEHHI
HayKd, OCO3HAaHUEM BaYKHOCTH MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B IEATEIbHOCTH YU4EHOTO;

3) TPy10BOI0 BOCIIUTAHUA:

YCTAaHOBKOW Ha aKTMBHOE YYacTHE B PCIICHUM MPAKTUYECKUX 3a/ad MaTeMaTHYeCKOi
HaIPaBJICHHOCTH, OCO3HAHUEM BXXHOCTH MAaTEeMAaTHUYECKOTO OOpa30BaHMS HA MPOTSHKEHUU BCEH
JKU3HU JIJIs1 YCIIEMHON MPO(eCCHOHATBHON EATETFHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHAMBUIYAIbHONW TPAeKTOpUHM OOpa30BaHUS U
YKU3HECHHBIX MIJIAHOB C yYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3¢cTeTHY€eCKOT0 BOCTIUTAHUS :

CIIOCOOHOCTBIO K OSMOIIMOHATBHOMY M OSCTETHYECKOMY BOCHPHSITHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHUM, PaCCYKJICHUM, YMEHUIO BUIETh MaTEMaTHUYECKIUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHocTe il HAYYHOTO MO3HAHHUSA

OpHUEHTAIlUEeN B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4dHBIX MPEACTaBJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJIOBEKa, NPHUPOJLI W OOIIECTBA, MOHHUMaHUEM
MaTeMaTUYECKOW HayKl KaK cdepbl YETOBEUECKOW MESTETbHOCTH, JITAlOB €€ pa3BUTHS H
3HAUMMOCTH ISl PA3BUTHUS IUBUIIA3AI[MH, OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKA U MaTeMaTHYECKON
KylIbTYpOll KaK CpEICTBOM IO3HAaHHMS MHUPA, OBJAJCHUEM HABBIKAMH HCCIIEOBATEIBCKON
JIeATEITbHOCTH;

6) d¢usnyeckoro BocnNUTAHUS, (POPMHPOBAHHMS  KYJbTYPbl  310POBbS W
IMOLMOHAJILHOTO 0JIATOMOJIYYHs:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTUUYeCKUe 3HAaHHST B MHTEpPEcax CBOETO 370POBb,
BEJICHHS 3/IOPOBOTO 00pa3a *KHU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXXHUM 3aHATUN U
OTIbIXa, perynspHas (u3nveckas aKTHBHOCTH), CHOPMHPOBAHHOCTHIO HaBBbIKa pedruexcud,
MPU3HAHUEM CBOETO MpaBa Ha OMOKY U TaKOTO e MpaBa IPYroro 4eiaoBeKa;

7) 3K0JI0rH4€eCKOro BOCIIMTAHMSI

OpUEHTallue Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU AJs pelieHus 3agad B o0OnacTu
COXPaHHOCTH OKPY)KAIOIIEH Cpebl, IUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKA HMX BO3MOXHBIX
MOCJIEICTBUN JUIsI OKpYXKAIOIIeH Cpe/bl, OCO3HAHUEM TJI00aTbHOTO XapakTepa IKOJOTHUYECKUX
npobJIeM U IyTeH UX pelieHMS;

8) ajanTanuM K N3BMeHS IOIMMCSl YCJI0BHUAM COIUAJILHOW Y MPUPOIHOH Cpebl:

TOTOBHOCTBIO K JICUCTBHUSAM B YCJIOBHUSIX HEONPEACTEHHOCTH, TOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUYECKYIO ACSITENbHOCTh, B TOM YHCIE YMEHHE YUUTHCS y JPYTHX
JoJIed, MpUoOpeTaTh B COBMECTHOM JESATEIFHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIIUH U3

OIBITA JIPYTHX;
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HEOOXOAMMOCTBIO B (JOPMHUPOBAHWM HOBBIX 3HAHUU, (GOpMyIHpOBaTh WJIEH, HMOHSITHUS,
runotTe3bl 00 0OBEKTax U SIBJICHUSX, B TOM UYHCJIE PaHEEe HEM3BECTHBIX, OCO3HABATH JEPUIIUTHI
COOCTBEHHBIX 3HAaHU I U KOMIIETEHTHOCTEH, IIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYK) CHUTYyallMI0, BOCHPUHHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIMI KOHTPMEpP, KOPPEKTHUPOBATH MPUHHMMAEMbIE DPELICHUS U
neicTBUs, GOpMYIHpPOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbHI

B pesynprare OCBOCHHS HpOrpamMMbl IO MaTeMaTHKEe Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBanus y oOygaromerocss Oyayr chopMHpOBaHbI MeTamnpeaMeTHbIe Pe3yJbTaThl,
XapaKTepU3yIOIMEeCcs]  OBJIAJCHUEM  YHHUBEPCAIbHBIMM  MO3HABATEIbHBIMU  JCHCTBUSIMHU,
VHUBEPCATBHBIMA KOMMYHHUKATUBHBIMH JICHCTBUSMH W YHUBEPCATBHBIMU PETYISTHBHBIMU
NEUCTBUSIMHU.

ITo3HaBaTeIbHbIE YHMBepcaJIbHbIE y4eOHbIe 1eCTBUS
Ba3oBble Jornueckue aeiicTBus:

BBISBJISITh W XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKA MaTEMaTUYECKUX OOBEKTOB,
MNOHATUH, OTHOLIEHUHW MEXKIy [MOHATUAMHU, (QOPMYIMpPOBATh OMNpPEIACICHUS TMOHSTHI,
YCTaHABIIMBATh CYLICCTBEHHBIH IpPU3HAK KIACCU(QUKALIMM, OCHOBAHHUS s OOOOLICHUS U
CpaBHEHUs, KpUTEPUHU ITPOBOIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHMpPOBaTh U MpPeoOpa3oBbIBaTh CYXKICHUS: YTBEPIUTEIbHbIE WU
OTpHIIaTEIbHbIE, EIMHUYHbIE, YACTHBIE U O0IIE, YCIOBHBIE,

BBISIBJISITh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEYrs B (haKTax,
JMaHHBIX, HAOMIOAEHUSX W  YTBEPXKACHUSAX, MpeularaTb KPUTEPUU JJIs  BbBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JIeNIaTh BBIBOJABI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKU, JIEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKITIOYEHU N, YMO3aKIIOUEHU M 110 aHAJIOTUH;

pa3Ouparh J0Ka3aTeNbCTBA MAaTEeMAaTHUYECKHX YTBEP)KICHUM (IpsSMbIE U OT MPOTUBHOIO),
IPOBOAUTH  CAMOCTOSITENIbHO  JIOKA3aTelIbCTBA  MAaTEMAaTW4YeCKUX  (JaKTOB, BBICTPAMBATh
apryMEHTAlHI0, NIPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI, IPUMEHSITh METOJ MaTeMaTH4eCKOU
UHIYKIHH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS,

BBIOMpATh CIOCO0 pereHust y4eOHOW 3amayn (CpaBHHBATh HECKOJIBKO BapHUaHTOB
peleHus, BbBIOMpaTh HamOosiee MOAXOMAUMH C Y4ETOM CaMOCTOSITEIbHO BBIJICIIEHHBIX
KPUTEPUEB).

Bba3oBble ucciegoBareibckue 1eicCTBUA:

UCII0JIb30BAaTh BOIPOCH! KaK MCCIIEOBATENbCKIIT HHCTPYMEHT MO3HaHUs, (OPMYIUPOBATH
BONPOCHI, (PMKCHPYIOLME MPOTUBOpPEUre, IPodIeMy, CAMOCTOSTEIbHO YCTaHABIUBATH MCKOMOE
U JaHHOE, GOPMHUPOBATH THIIOTE3Y, APIYMEHTUPOBATh CBOIO MO3ULIUI0, MHEHUE;

IIPOBOJUTH IO CaMOCTOSITENIBHO COCTABJIEHHOMY IIJIaHy DKCIIEPUMEHT, UCCIIEIOBAHUE I10
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co00ii;

CaMOCTOSITENBHO (POPMYIIMPOBATh 00OOIIEHNS U BBIBOJBI 110 PE3yIbTaTaM MPOBEIEHHOTO
HaOJItOJIeHUsl, MCCIEAOBAHMS, OKCIEPUMEHTa, OLEHUBATh JIOCTOBEPHOCTb IOJIy4EHHBIX
pe3yabTaTOB, BHIBOJIOB U 00OOIICHHIA;

IIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BBIABUIATh NPEANIOI0KEHNUS O
€ro pa3sBUTHUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmaumeii:

BBISIBJISITh HEAOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JaHHBIX, HEOOXOJUMBIX IS

pelIeHus 3a1auu;
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BBIOMpATh, AHAIM3UPOBATh, CHUCTEMAaTHU3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3MYHBIX BUJIOB ¥ (JOPM TPEICTABICHUS;

BBIOMpaTh (OpMy IpeacTaBiIeHUs WHGOpPMAMKM M WIUTIOCTPHPOBATH peliaeMble 3a1adu
CXeMaMH, AuarpaMMaMH, HHOM IrpaduKoil 1 UX KOMOWHALUSIMU;

OIICHUBATh HAA&KHOCTh HWHQPOPMAIMHM 1O  KPUTEPUSM, MPEUIOKEHHBIM WU
cOpMYITMPOBAaHHBIM CaMOCTOSITEIBHO.

KoMMyHHKATHBHbIE YHUBepPCcaJIbHbIE YUeOHbIe AeHCTBUSA

BOCIIPUHUMATh U (OPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSAMHU M IIEISAMU
o0IIeH s, SCHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS] B YCTHBIX M NHCBMEHHBIX
TEKCTaX, [aBaTh IIOSICHEHUS [0 XOJy pELICHHUs 3aJadd, KOMMEHTHPOBATh IOJTY4CHHBIH
pe3yJbTar;

B X0/ OOCYXJCHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, IpPOOIEMSI,
pemaeMoii 3a1auu, BBICKAa3bIBATh WJICH, HAICJICHHBIC HA TOWCK PELICHHS, COTOCTABISTh CBOU
CYKICHHUS C CYXKIEHHUSMH JIPYIrHX YYaCTHHKOB JHajiora, OOHapyKHWBaTh pazivyue U CXOACTBO
MO3UIINH, B KOPPEKTHOW (hopme (HOpMYITMPOBATH PA3HOTIIACHS, CBOH BO3PAKECHUS,

NPEACTAaBIIATh PE3YNbTaThl PEIICHHUS 3aJaud, SKCIIEPHMEHTa, HCCIIEIOBAHM, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIEHUS C Y4ETOM 3agady Mpe3eHTaluud |
0COOEHHOCTEN ayAUTOPHU;

MOHMMATh U WCIOJb30BaTh MPEUMYIICCTBA KOMaHIHONW W WHIUBUAYAIBHONH PaOOTHI MPH
pelieHur y4eOHBIX MaTeMaTHYeCKHX 33a/1a4, NMPUHHUMATh LEJIb COBMECTHOH JeSTEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON pabOTHI, paclpeneNisaTh BUIBI padOT, JOTOBApUBATHCS,
00CYXKIaTh MPOIIECC U Pe3yIbTaT PadOThI, 0000IIAT MHEHHS HECKOJIBKHUX JTFOJICH;

y4acTBOBATh B TPYMIOBBIX (opMax paboTsl (0OCY:KAeHUs, 0OMEH MHEHUH, «MO3TrOBBIC
IITYPMBI» ¥ WHBIE); BBHITIOJIHSATH CBOIO YacTh Pa0OTHl M KOOPIUHUPOBATH CBOW NIEHCTBUS C
JPYTUMHU 4I€HaMU KOMaH[bl, OI[EHHMBATh KAueCTBO pPe3ylbTaTa M KAaueCTBO CBOETO BKIAJa B
o0IMii pe3yabTaT Mo KPUTEPHSIM, CPOPMYITHPOBAHHBIM YIaCTHHKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIe YHHBepPCaJIbHbIe Y4eOHbIE 1eiiCTBHA
Camoopranusanus:

BBIBJIATE IPOOJEMBbl A pPELIeHMsT B JKU3HEHHBIX UM y4eOHBIX CHUTYalMsX,
OPUEHTHPOBATHCS B PA3TUUYHBIX OJX01aX TPUHATHS PELICHUH (MHINBUIyalIbHOE, TPYIIIOBOE);

CaMOCTOSITEIBHO COCTAaBJIATH IJIaH, AITOPUTM pPEIICHUS 3a/1a4M (MJIM €ro 4acTb), BIOU paTh
crnoco0 pemeHuss ¢ y4€TOM HUMEIOIMXCS PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BApUAHTHI PELICHUH C y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJ/Ib, IMOLUOHAIbHBI MHTEJJIEKT:

BJIAJIETh CHOCOOAMHU CaMONPOBEPKU, CAMOKOHTpPOJIA Ipoliecca M pe3ylbTaTa peleHHs
MaTeMaTHYecKoil 3aJaui, CAaMOMOTHBAIINH U peuIeKCHH;

NpeABUACTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTH IpU pEIICHUH 3aJlaud, BHOCUTH
KOPPEKTUBBl B JEATENIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJEHHBIX ONMOOK,
BBISIBIIEHHBIX TPY/IHOCTEH;

OLICHUBATh COOTBETCTBHUE DPE3YJbTaTa ACATEIBHOCTH IOCTAaBICHHON ILIENH U YCIOBHSM,
OOBACHATh MPUYUHBI JOCTHIKEHUS UM HEJOCTH)KEHUS 11e7IM, HaXOJUTh OUIMOKY, TaBaTh OLIEHKY
pUOOPETEHHOMY OIIBITY;

BBIp@XaTh HMOLMU IpPH HM3YyYEHUU MaATEeMaTH4YEeCKMX OOBEKTOB M (JaKTOB, IaBaThb
YMOLIMOHAJIbHYIO OLIEHKY PEIEHUS 3a7auu.

IMPEJJMETHBIE PE3YJIBTATDBI

K xoHI1y 00ydeHus B 7 Kj1acce OOyJarOMICs TOJYYUT CIACAYIOIHE MPEAMETHBIE Pe3yIbTaThl:
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Yucaa v BbIYKMCTIE HUSI

PannonanbHbIe yncia.

[lepexoauTs OT OgHON (GOPMBI 3alKMCH YHCENl K IPYro (mpeoOpa3oBBIBATh JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECSITUYHYIO IPOOB).

Hcnonp3oBaTh TMOHATUS MHOXKECTBA HATYpajbHBIX YHCEN, MHOXXECTBA LIENBIX YHUCEN,
MHOXECTBA pAlMOHAIBHBIX YHCEI MpPU pEUICHUM 3aJa4, MHPOBEACHUU PACCYKICHUU U
JIOKa3aTeIIbCTB.

[ToHumath U OOBACHATH CMBICH MO3UIIMOHHOM 3alIMCH HATYPAIIBHOTO YK CIIa.

CpaBHUBATH U YIOPSAIOUMUBATH PAllHOHAIBHBIC YHUCIIA.

BeimonHsATe, couyeTass yCTHBIE M NHChbMEHHBIC TPUEMBI, apu(METUYECKUE ICUCTBUS C
palMOHAJIBHBIMU YMCIIAMH, HWCIIOJB30BATh CBOMCTBA YMCEN W NpaBWJIA JAECUCTBUM, NPUEMBI
palMOHAIBHBIX BRIYUCIICHUH.

BbImoTHATE 1eHWCTBHUSI CO CTETIEHSAMH C HATYpaIbHBIMU MTOKA3aTeIISIMHU.

HaxonuTh 3HaueHUs YHUCIOBBIX BBIPAKEHHUH, COJAEpKAIMX palMOHAIbHBIE YHUCIA U
CTENEHH C HATypaJIbHBIM TIIOKa3aTelieM, MPUMEHSITh pPa3HOOOpa3HbIE CIOCOOBI U TPUEMBI
BBIUMCIICHHS, COCTABJISATH M OIICHWBATh YMCIIOBBIC BBIPAKCHUS TPH PEIICHUH IMPAKTHUYESCKUX
3a7a4 ¥ 337a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

OKpyryIsaTh Yucia ¢ 3aJaHHOW TOYHOCTBIO, a TAKKE MO CMBICTY MPAKTUYECKON CUTYaIlUH,
BBITIOJIHATh TPUKUJIKY M OIEHKY pe3ylbTaTa BBIYUCICHUM, OIEHKY 3HAYCHUM YHCIOBBIX
BBIPAXXEHUM, B TOM YU CJIE MPU PEILICHU U MPAKTUUECKUX 3a/1a4.

Pemate TekcTOBBIE 3a/1a4M apU(PMETHIECKIM CITOCOOOM, MCIIOIH30BATh TAOIHIIBI, CXEMBI,
YepTeXH, IPyrue CPeCTBA MPEICTABICHUS JaHHbBIX IPH PELICHUHU 33/1a4.

Pemiate mpakTUKO-OpPMEHTUPOBAHHBIE 33JauM, CBS3aHHbIE C OTHOIICHHWEM BEJIMYUH,
MPOTIOPIIMOHATBFHOCTHIO BEIMYHMH, TPOI[EHTAMH, HHTEPIIPETUPOBATH PE3YIAbTAThI PEIICHUS 33124
C Yu€TOM OTpaHWUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbBIX OOBEKTOB.

JlenMMocCTh.

JloKa3pIBaTh M MPUMEHSTH IPU PEUICHUHN 33J1a9 TPU3HAKA JeMMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3Haku AEIMMOCTH CYMMbI U MPOU3BEIACHUS LIEJIBIX YK CEL.

PacknaapiBaTh Ha MHOKUTENN HATYpaJIbHBIE YHCIIA.

CB00OOHO OMEpPUPOBATH MOHATHAMU: YETHOE YHCIIO, HEYETHOE YHCIIO, B3AMMHO MPOCTHIE
qucha.

Haxoguth HamOonbImii OOImMI HeMWTEeNhb W HaWMEHbINEe OOIee KpaTHOE YHCENl U
MCIIOJIb30BATh UX IPU PEIICHUH 3aa4, IPUMEHATh aIropuT™M EBKn 1a.

OnepupoBaTh MOHATUEM OCTaTKa MO MOAYJIO, NMPUMEHATH CBOWCTBA CpPaBHEHUM IO
MOJIYJTIO.

AnreOpanyeckue BbIpake HUsI

Beipaskenusi ¢ nepeMeHHbIMU.

Hcnonp3oBaTh anreOpanvecKkyto TEPMHUHOJIOTHIO U CHMBOJIUKY, TTPUMEHSTH €€ B MpoIiecce
OCBOEHHS yUeOHOTO MaTepuana.

HaxonuTh 3HaueHMS OYKBEHHBIX BBIPAXCHUH MMPHU 3aTaHHBIX 3HAYCHH X IEPEMEHHBIX.

Hcnonp3oBaTh MOHSTHE TOXICCTBA, BBIMIOJHATH TOXKJIECTBEHHBIE TpeoOpa3oBaHUs
BBIPKEHUM, I0Ka3bIBATh TOKIECTBA.

MHorouseHbI.

BeimonHsaTe ipeoOpazoBaHus 11€70T0 BRIPAKEHUS B MHOTOWICH MPUBEACHUEM MOA00HBIX
CJIaraeéMbIX, PacCKpbITHEM CKOOOK.

BeimonnsaTe neficTBUsA  (CIOKEHHE, BBIUMTAHUE, YMHOXKEHHE) C OJHOUJICHAMU U C
MHOTOWICHAMH, TPUMEHSTh (OPMYJbI COKPAIEHHOTO YMHOXEHHUs (KBaapaT ¥ KyO CYMMBI,
KBaJpaT M Ky0 pa3HOCTH, Pa3HOCTh KBAJIPaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YHUCIE JUIS
VIIPOIICHUS BHIYMCICHUH.
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OcyliecTBIIATh Pa3ioKEHUE MHOTOWIEHOB HAa MHOXKUTENIM C IMOMOIIbIO BBIHECEHMS 32
CKOOKM OOIIETO MHOXXMTENS, TPYINIUPOBKU ClIaraéMbIX, NMPUMEHSI (QOpPMYJbl COKpAIIEHHOIO
YMHOXKEHHSL.

[lpumensTh TpeoOpa3oBaHMUsT MHOTOWICHOB JUIA pElICHUS pPAa3IUYHBIX 33734 M3
MaTeMAaTUKU, CMEXHBIX MPEMETOB, U3 PEabHOM PAKTUKHU.

Hcnonp30BaTh CBOICTBA CTEMEHEH ¢ HATYpalIbHBIMU MOKA3aTEIsIMU Ui TPeoOpa3oBaHUs
BBIPAXKCHUM.

YpaBHeHHUs] M HEPAaBEHCTBA

Pemarp nuHeliHbIE ypaBHEHUs C OJHOM INEPEMEHHOW, NPUMEHs IpaBUjla IEPEXoia OT
UCXOJIHOTO YypaBHEHHUs K paBHOCUIbHOMY eMy. IIpoBepsATb, sBJIETCS 1M YUCIO KOPHEM
YpaBHEHHSL.

[TogOupate mpuMepsl Hap YUCel, ABISIOIMXCS pEIieHUEM JIMHEHHOTO YpaBHEHHUSI C IBYMs
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW INIOCKOCTH TpaduK JHUHEHHOTO YypaBHEHUS C JABYMS
IepPEMEHHBIMH, MTOJIB3YSCh IPagUKOM, MPUBOJUTH IPUMEPHI PEIeHUs YpaBHEHUSI.

Pemarb cuctembl IBYX JMHEHWHBIX YpaBHEHHUH € JBYMs IMEPEMEHHBIMH, B TOM 4YHCIIE
rpadudecku.

CocTaBiaTh M pelaTh JMHEHHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX ypaBHEHUH IO
YCIOBHIO 3ajJlaud, HMHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1ayMl IMOJY4EHHBIN
pe3yInbTarT.

DyHKUMHU

Koopaunats! u rpaguku.

N3o0pakaTh Ha KOOPAMHATHOM TPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpIMHATaM, JIydd, OTpPE3KH, HWHTEpBAJbl, 3allUChIBATh YMCIIOBbIE IPOMEXKYTKM Ha
anreOpanvecKkoM SI3bIKE.

OTMedaTs B KOOPAWHATHON IUIOCKOCTH TOUYKH I10 33JaHHBIM KOOpAMHATaM.

OyHKINU.

Ctpoutsb rpaduku JTUHEWHBIX PYHKIIUH.

OnuceiBaTh € MNOMOIBIO (YHKIMH H3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYUHAMM:
CKOpPOCTb, BpEMS, pacCTOSHUE, 11€Ha, KOJINYECTBO, CTOMMOCTb, NPOU3BOJUTEIBHOCTb, BpPEMS,
00BEM paboTHI.

HaxonuTh 3HaueHue QyHKIIMH 110 3HAUEHUIO €€ apryMeHTa.

[Tonumath rpaduueckuii crocod MpencTaBIeHUs M aHadn3a WHGOPMALMH, U3BJICKATh H
WHTEPIPETUPOBATH MH(POPMALIHIO U3 TPAUKOB PEaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

Hcnionb3oBaTh CBOWMCTBA (DyHKUMH Ul aHanu3a TpaduKoB pealbHbIX 3aBUCUMOCTEH (HYIH
GyHKIMM, TPOMEXYTKH 3HAKOMOCTOSHCTBA (PYHKIIMU, MPOMEXKYTKA BO3pacTaHHUs M YObIBaHMS
byHKIIMY, HanOoJIbIllee ¥ HAMMEHbIIee 3HAUYCHHS (PyHKIIHH ).

Hcnionb3oBaTh rpaduku Uis MCCIEIOBAaHUS MPOIECCOB M 3aBUCHMOCTEH, NMPU pEelCHUU
3a7ia4y U3 IPYrux y4eOHbIX MPEeIMETOB U pealbHON KU3HU.

K xoH11y o0ydenus B 8 ki1acce 0Oydaronmiicss MOJyduT CIASAYIOIME MPEIMETHBIE PE3yIbTaThl:

Yucaa v BbIYKMCIIe HUS

HppanmonaibHble 4ncha.

[loHuMaTh ¥ UCIOJIBL30BATH MPEICTABICHU S O PACIIMPEHUH YMCIOBBIX MHOKECTB.

CB00OOIHO OTIEpUpPOBATH MOHATUSIMHU: KBAJAPATHBIA KOPEHB, apU(PMETUUECKUN KBAAPATHBIN
KOpEHb, WPPALMOHAILHOE YHCIIO, HAXOAWUTh, OIEHUBATh KBAJIPATHBIC KOPHH, HCIOJB3YS MPH
HEOOXOJMMOCTH  KaJbKYJISATOP, BBINOJHATH TpeoOpa3oBaHMsl BBIPAKCHUM, COACPIKAIIMX
KBaJPAaTHbIE KOPHU, UCIIOJIb3yd CBOMCTBA KOPHEH.

Hcnonb3oBaTh HauyajdbHbIE MPEIACTABICHUS O MHOXECTBE JACUCTBUTENBHBIX YUCEN s
CpPaBHEHUS, OKPYIVICHHS W BBIYHUCICHHHN, M300pa)xkaTh ICHCTBUTEIBHBIC YHCIIA TOYKAMH Ha

KOOPJIMHATHOM MPSIMOM.
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Hcnonb3oBaTh 3amucu OONMBIIMX M MajbIX YHCENI C MOMOIIBIO JECATUYHBIX ApPOOer U
creneHeil uucna 10, 3anuchiBaTh M OKPYIVISATh UYMCIOBBIE 3HAUYEHMS DPEAJIbHBIX BEIMYHUH C
M CIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUI.

JlenuMocCTh.

CB00OIHO OnepupoBaTh MOHATHEM OCTaTKa IO MOAYJIO, IPUMEHSATh CBOMCTBA CPAaBHEHUI
110 MOJIYJIIO, HAXOJAUTh OCTATKU CYMMbI U MPOU3BEACHUS 110 TaHHOMY MOAYJIIO.

Anre0panyeckue BblpakeHUSA

JpoOHo-parnoHaIbHBIC BEIPAKECHHSI.

HaxoguTh nmomycTumble 3HaYCHUS IEPEMEHHBIX B IPOOHO-PAlMOHAIBHBIX BEIPAKEHUSIX.

[IprMeHATh OCHOBHOE CBOMCTBO pAllMOHATBHOM JpOOH.

Beinmonuate npuBeneHue anreOpanveckux ApoOeil Kk oOleMy 3HaAMEHATeNo, CI0KEHHE,
YMHOXEHHE, JieTICHHE aNre0pandeckux Apooei.

BeINOMHATE TOXKIECTBEHHbIE TPEOOPA30BAHMS PAalliOHAIbHBIX BBIPAXKEHU.

[lpumensTh TpeoOpa3oBaHMsl BBIPAKEHUN I peUleHUs pa3iMyHbIX 337ad U3
MaTE€MaTUKU, CMEXKHBIX PEAMETOB, U3 PEAbHON MPAKTUKH.

Crenenu.

[lpuMeHsITh TOHSTHE CTENEHW C LeNbIM IOKa3aTellieM, BBIMOJIHATh MpeoOpa3oBaHUA
BBIPKEHUM, COZEpKAIWMX CTEIEHHU C LIEIBIM [10Ka3aTENEM.

HpparmoHanbHbl€ BbIPaKEHHUSL.

Haxomute pomycTumble 3HAYEHHUS] TEPEMEHHBIX B BBIPAKEHMSAX, COACPIKALIMX
apudmeTHvecKkie KBaJpaTHbIE KOPHHU.

BeinmonuaTe mpeoOpa3oBaHus HMpPPAMOHANBHBIX BBIPAKEHUN, HCIONb3YySd CBOMCTBA
KOpHEH.

YpaBHeHUs1 1 HePaBeHCTBA

Pemate KBagpaTHbIEC ypaBHEHUS.

Pemats npoGHO-panioHanbHBIE YpaBHEHUSI.

Pemwars nuHeEHbIE ypaBHEHHS C NapaMETpaMH, HECIOKHBIE CHUCTEMbl JIMHEHMHBIX
YpaBHEHUH C MapaMeTpaMu.

[IpoBOIMTH HCCEOBAHUS YPABHEHU I U CUCTEM YpaBHEHHUI, B TOM YHUCJE C IPUMEHEHUEM
rpaduUecKux MpencTaBieHui (yCcTaHABIMBATh, UMEET JIM ypaBHEHHUE WM CHCTEMa ypaBHEHUI
peIleHUs], €CITU UMEET, TO CKOJIbKO, U IIPoYee).

[lepexoauTh OT CIOBECHOM (QOPMYAMPOBKM 3a7aud K e€ anreOpandeckodl MoJeNu ¢
IOMOLIBI0 COCTABJICHUSI YPAaBHEHMS WJIM CUCTEMbl YpaBHEHMI, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJIyYEHHBIH pe3yabTarT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPAaBHEHU S, OLICHKHU, PEIIATh JIMHEHHbIE
HEpPaBEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI, J1aBaTh TIPaQUUECKyl0 HIUIIOCTPAIUIO
MHOECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMHU

[lorumate © UWCMONB30BaTh (YHKIMOHAIBHBIE TOHSATHS W S3BIK  (TEPMHUHBI,
CUMBOJIMYECKHE O0003HAu€HUs), ONpENeNsTh 3HaueHUEe (QYHKIMHM IO 3HAYEHUIO apryMEeHTa,
OTIpE/IeNATh CBOIMCTBA PYyHKIHH 110 €€ TpaduKy.

CtpouTth rpaduku QyHKIIUHA , OTTMCHIBATH CBOMCTBA YMCIOBOUM (DYHKIIUHU TI0 €€ TpaduKy.

K konIty o0yueHus B 9 kjiacce oOydaronmics MOMYyIHT CIACAYIONME MPEAMETHBIC Pe3yIbTaThI:

Yucaa v BLIYHCIE HUA

CB00OOMHO oOmepupoBaTh MOHATHSAMH: KOPEHb N-U CTEMEeHH, CTENEHb C PalMOHAaIbHBIM
MoKaszaTesjaeM, HaxOAUTh KOpeHb N-W CTeNeHU, CTENeHb C PAlMOHAIBHBIM ITOKa3aTeJIeM,
WCIIONB3Yyd TPH HEOOXOIUMOCTH KAJIBKYJIATOp, MPUMEHSTh CBOWCTBA KOpPHSA N-U CTENEHH,
CTENEHHU C PALIMOHATBHBIM [1OKa3aTEJIEM.

Hcnonb3oBaTh TOHSTHE MHOMXECTBA JACHCTBUTENBHBIX YHCEN TPU PEIICHUH 3ajad,

IMpOBCACHU U paCCY)K,I[eHI/Iﬁ 1 10Ka3aTCIIbCTB.
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CpaBHMBATh M YINOPSIOYMBATH JCHCTBUTEIBHBIE YHCIA, OKPYIVISTH JEHCTBUTEIbHbBIE
YK CIIa, BBIOJIHAT IPUKUJIKY PE3YJIbTaTa BHIYUCIECHUN, OLEHKY Y1 CJIOBBIX BHIPAXKEHU.

AureOpanyeckue BbIpake HUsI

CB0OOOZHO omepupoBaTh MOHATHEM KBAJIPAaTHOTO TPEXWIEHA, HAXOAUTh KOPHH
KBaJI[PaTHOTO TPEXUIIEHA.

PackianpiBaTh KBaJpaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHHUsI M HEPpaBEHCTBA

Pemarb nuHeliHble U KBaJlpaTHbIE YpaBHEHUS], YpaBHEHUs, CBOJSIMECS K HUM, IpOOHO-
paloOHaJIbHbIE YPABHEHUSI.

Pemate HecI0KHBIE KBaIPATHBIE YPABHEHHUS C IAPAMETPOM.

Pemate nuHElHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, HCIIOJIb30BATh METO[
MHTEPBAJIOB, M300paXkaTh PEIICHUE HEPAaBEHCTB Ha YMCIOBOW IPSIMOM, 3alMCBIBATh PELICHUE C
IIOMOIIBI0 CUMBOJIOB.

Pemate cucreMbl ABYX JNMHEWHBIX YPaBHEHHMH C JBYMsI IEPEMEHHBIMU U CHCTEMBI JIBYX
YpaBHEHHUI, B KOTOPHIX OHO YPABHEHUE HE SABJIAETCS JTMHENHBIM.

Pemats Hecli0XKHbBIE CUCTEMbBI HEJTMHEMHBIX YPABHEHUH C TApaMETPOM.

[lpuMeHsTH  METOIbl  PAaBHOCHJIBHBIX  MPEOOpa3oBaHUi, 3aMEHbl IEPEMEHHO,
rpaguueckoro MeToja MpH pelieHnr ypaBHeHUH 3 -1 u 4-if creneHeil.

Pemate cucreMbl JMHEWHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOIIME
KBaJpaTHOE HEPAaBEHCTBO, M300pa)xkaTh pEIIEHHE CHCTEMbl HEPABEHCTB Ha YUCIOBOW MPSIMOIi,
3aIUCHIBATH PEIICHHUE C IIOMOILBIO CHUMBOJIOB.

Pemarb ypaBHeHHUs, HEpaBEHCTBA W HX CHUCTEMbl, B TOM YHCII€ C OTpAaHUYEHUSIMH,
Harpumep, B LEJbIX YU CIax.

IIpoBoaUTH HCCIIEOBAHUS YPABHEHUI U CUCTEM YPAaBHEHHH, B TOM YU CJIE C IPUMEHEHUEM
rpaduyecKux MpeAcTaBlieHui (ycTaHaBIMBaTh, UMEET JU YpaBHEHUE WJIM CHCTEMa ypaBHEHUU
pELIeHUSs, €CIIM UMEET, TO CKOJIbKO, U IpoUee).

Pemarp TekcTOBbIE 3aJauM  anreOpanvyeckuM CIOCOOOM C ITOMOIIBIO COCTABJICHUS
YPaBHEHU, HEPABEHCTB, NX CHUCTEM.

Hcnonp30oBaTh  ypaBHEHHs, HEPABEHCTBA M  HUX CUCTEMBI Ul  COCTaBJICHUS
MaTEMaTU4YECKOM MOJENM pealbHOM CUTyallUM WJIM NPHUKIAJHON 33Ja4d, MHTEPIPETUPOBATH
MOJIY4YE€HHBIE PE3yJbTaThl B 3aJaHHOM KOHTEKCTE.

Yucii0BbIe 10CJI€10BATEJIBHOCTH H IIPOIPe CCUU

CBOOOIHO OTNEpHpPOBATH MOHATHIMU: 3aBUCUMOCTb, (yHKIIHS, TpaduK QyHKIUH, TpsiMast
MPOMOPIUOHANBHOCTh, JIMHEHHAas (QyHKIUsA, oOpaTHas MPONOPLIUOHATIBHOCTh, Mapadoa,
runepooia, KyCOYHO-3aJaHHast (PyHKIIHSL.

UccnenoBare ¢Qyakiuio mo e€ rpaduky, yCTaHABIWBATh CBOWCTBA (yHKIHN: 00JacTh
OTpEeNeNeHUs, MHOXECTBO 3HAYCHUW, HYIMH (QYHKIUH, TPOMEXKYTKA 3HAKOMOCTOSHCTBA,
IPOMEKYTKH BO3pacTaHus M YOBIBaHHS, YETHOCTh U HEYETHOCTh, HAaMOOJbIIEe U HAaUMEHBIIEe
3HAYEHUSl, ACUMIITOTHI.

Pacno3naBath  kBajgpaTHuHytl0o (QyHKOUIO 10  (opMmyne, TNPUBOAUTH IPUMEPHI
KBaJPaTUYHBIX (YyHKIUH U3 peabHON KU3HH, PU3UKH, TEOMETPUH.

OnpenensaTe mojokeHUE Tpaduka KBagpaTUYHOM (YHKIMU B 3aBUCHUMOCTH OT €€
K03 (ppUIIHEHTOB.

CrtpouTts rpaduk KBagpaTHyHON (yHKIIMH, OTMCHIBATH CBOMCTBA KBAJPATHUHON (PyHKINN
o e€ rpaduky.

Hcronb30BaTh CBOWCTBA KBAAPATHUHOM (DyHKIIUU JUIS peIieHUs 3a1au.

Ha npumepe kBanpatnyno QyHkuuu ctpouts rpadux ¢ynkuuu y =af(kx + b) + c ¢
OMOIIBI0 TpeobpazoBanuii rpaduka Gynkmun y=f(x).

WnmroctpupoBaTh ¢ MOMOUIbIO Tpaduka pealbHYI0 3aBHCHUMOCTb MJIM IPOLECC IO HUX
XapaKTePUCTUKAM.

ApudMeTnyeCcKas M reoMeTpHYeCKasi MPorpeccuu
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CBOOOHO  OmEepUpOBaTh TMOHATHUSAMH: IIOCIEIOBATENBHOCTb, apudMeTHdyecKkas u
reOMETpUYECKas MPOTrPECCUU.

3agaBaTh MOCIENOBATEIbHOCTH pa3HbIMU CHOCOOAMH: OINKCATENbHBIM, TAOIUYHBIM, C
MOMOIIBIO (OPMYIIBI N-TO YiIeHA, PEKYPPEHTHBIM.

BbINMONMHATE BBIYMCIEHHUS C HCHOJIb30BaHHEM (GOpMyn N-ro ujeHa apuMeTH4YecKoil U
reOMETPUUYECKOM Mporpeccuii, CyMMbl IEPBBIX N YICHOB.

N300pakaTh 4iICHBI HOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPAMHATHOM IIIOCKOCTH.

Pemarp 3amaun, cBsS3aHHBIE C YHCIOBBIMU IOCIIEIOBATENILHOCTSIMUA, B TOM YHCIE 337a4u
U3 PeaNbHOM KU3HHU (C UCIIOIBb30BAHUEM KAJIBKYISATOPA, LU(PPOBBIX TEXHOIOTHI).

Pacrnio3HaBath W MpUBOJUTH MPUMEPH KOHEUHBIX M OECKOHEYHBIX ITOCIIEI0BATEIbHOCTEH,
OTPaHUYEHHBIX  IIOCJIEJOBATEIBHOCTEH, = MOHOTOHHO  BO3pacTaloUMX  (YObIBAIOLIMX)
I10CJIEZI0BATEIbHOCTEN.

Hmerh mpexncraBieHUE O CXOAMMOCTH IOCIIEOBATEIbHOCTH, YMETh HAaXOJIUTh CyMMY
OECKOHEUHO yOBIBAIOICH T€OMETPUYECKON MTPOTPECCHH.

[TpuMeHATh METOJ MaTeMAaTHYECKOW MHIYKIUHU IIPU PEIICHUH 3a1ay.
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TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
KosnyecTBo yacon JJIeKTPOHHbIE
Ne ni/in HaumeHoBaHMe pa3ieJioB H TeM Kontpomsmbie | TpakTudeckue (¢ poBbIe)
NMporpamMMel Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcebl
1 UNCJIA 1 BEIYUCJIEHMAL. 1 1 bu6nuoreka [JOK
PannonaneHbIe yncna (MIOBTOPEHHE) https://m.edsoo.ru/77e09b13
5 OVYHKIINN. KoopaunaTel u 17 1 bubmuoreka IIOK
rpaduiky. DyHKIHN https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKHWE BBIPAXEHNSI. 7 bubmuoreka IIOK
BeipaskeHus ¢ IepeMEHHBIMU https://m.edsoo.ru/77e09b13
4 YPABHEHHSI U CUCTEMBbI 10 1 bubmuoreka IIOK
VPABHEHUU. JIuueiinbie ypaBHEHUS https://m.edsoo.ru/77e09b13
5 UUCJIA 1 BBIYMCJIEHMA. Crenens ¢ 6 bu6nmmoreka [JOK
HATypaJbHBIM MOKa3aTeIeM https://m.edsoo.ru/77e09b13
5 AJITEBPAMYECKHWE BbIPAXEHNS. 23 1 bubnnoreka [IOK
MHorouneHbl https://m.edsoo.ru/77e09b13
v AJITEBPANYECKHWE BbIPAXKEHISL. 14 1 bubmuoreka IIOK
DopMyIibl COKPAEHHOTO YMHOXCHUS https://m.edsoo.ru/77e09b13
Bu6nunoreka [IOK
8 UMCJIA U BBIYMCJIEHUMS. JlenumocThb 10 httpsZ/m.edso0o. ru77e09b13
. Bu6nunoreka [IOK
o OYHKIAN. Jinneiinas dynius 16 1 https://m.edsoo.ru/77e09b13
YPABHEHUSI U CUCTEMBbI Bu6miorexa LIOK
10 YPABHE}UII/H/I. Cucrembl IMHEUHBIX 14 1 https/m.edsoo.ru/77¢09b13
ypaBHEHU
11 [ToBTOpenue, 0600IICHNE, 8 1 Bbu6nuoreka [JOK
CHCTEMAaTH3aLMsl 3HAHU I https://m.edsoo.ru/77e09b13
OBHIEE KOJIMYECTBO YACOB I1O 136 5 0

I[TPOI'PAMME
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8 KJIACC

KounuecTBo yacon JJIeKTPOHHBIE
. HanMeHoBaHMe pa3ieJioB U TeM (uud poBbIE)
Ne i/ NpOrpaMMBI Beero Kourposbubie | Ilpakruueckue 06pA30BATEbHbIC
padoThI padoThI
pecypcbl

1 YPABHEHUSI 11 HEPABEHCTBA. 20 1 bubmmoteka [IOK
Hepasenctpa https://m.edsoo.ru/6d40b704

5 YHUCJIA U BBIYMCJIEHMS. 17 1 bubmmoteka IIOK
KBanpartHbIit kopeHb https://m.edsoo.ru/6d40b704

3 YPABHEHUA Y HEPABEHCTBA. 17 1 bubmuoreka IIOK
KBanpaTHbie ypaBHEHHSI https://m.edsoo.ru/6d40b704

4 AJITEBPAMYECKHWE BbIPAKEHNA. 17 1 bu6nuoreka [JOK
JIpoOHO-paIiOHaIbHbIC BBIPAKEHUS https://m.edsoo.ru/6d40b704

5 YPABHEHIS 11 HEPABEHCTBA. 19 1 Bu6nunoreka [JOK
JlpoOHO-panmoHabHbIC YPABHEHUS https://m.edsoo.ru/6d40b704

Bu6nunoreka [JOK
6 OYHKIIMH 15 ! https://m.edsoo.ru/6d40b704

7 AJITEBPAMYECKUE BBIPAKEHNMA. 14 bu6mmoreka [IOK
Crenenu https://m.edsoo.ru/6d40b704

8 YHMCJIA Y BBIUUCJIEHUS. JlenumocTs 7 1 buomorera IOK
' https://m.edsoo.ru/6d40b704

9 [ToBTOpenue, 0600IICHNE, 10 1 bu6nuoreka [JOK
CHCTEMAaTH3AIUs 3HAHUH https://m.edsoo. ru/6d40b704

OBUIEE KOJIMYECTBO YACOB IIO 136 8 0

[TPOTPAMME
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9 KJIACC

KoumnuecTBo yacos JIeKTPOHHBIE
Ne HanMeHoBaHue pa3iesioB U TeM K (uud poBbIE)
n/n MporpaMMbl Bcero ontposbHbie | IpakTiyeckue o0pa3oBareJbHbIE
padoThI padoThI
pecypcebl
bu6mmoreka [IOK
1 ©YHKLIHH 25 1 https://m.edsoo.ru/133deaba
2 YPABHEHHMSI 1 HEPABEHCTBA. 15 1 bubmuoreka IIOK
KBanparHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUMA W HEPABEHCTBA. o5 1 bu6nmoreka [JOK
VYpaBHEHHSI, HEPABEHCTBA U MX CUCTEMbI https://m.edsoo.ruw/133deaba
4 UMCJIOBBIE TIOCJIEJOBATEJIBHOCTHU o5 1 bubmuoreka IIOK
U [MPOT'PECCHU https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAJKEHUSI. 12 1 Bu6nunoreka [IOK
CreneHsp ¢ panroHaIbHBIM ITOKa3aTeaeM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 0000ITIeHNE, CHCTEMATH3AIUS 34 1 Bu6nunoreka [JOK
3HaHUH https://m.edsoo.ru/133deaba
OBHIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 136 6 0
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ITPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJBHOU IPOI'PAMMBbI

7 KJIACC
Kon .
DOBEDSLEMOLO IIpoBepsiemMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
posep o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI0 001Ier0 00pa3oBaHus
pe3yJbTaTa
1 Yuca ¥ BEIYUCICHUS
11 BeimonuaATe, coyeras yCTHbIE M NMHCbMEHHBIE MPHUEMBI, aprupMETHUYECKUe
' JICWCTBHSI C pAallMOHAIBHBIMU YHCIIAMH
HaxonuTh 3HaueHUs YUCIOBBIX BBIPAXKEHUM, MPUMEHATh Pa3HOOOpasHbIe
1.2 crocoObl W TPUEMBI BBHIYMCICHHUS 3HAYCHUH JAPOOHBIX BBIPAXKECHHH,
coJIep>KalMX OOBIKHOBEHHBIE U IECATHUHbBIE ApOoOU
[lepexoauTh OT OHOM (OPMBI 3alUCH YUCENT K JPYroi (mpeodpa3oBBIBATh
1.3 JECATUYHYIO IpOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECSITUYHYIO APOOB)
1.4 CpaBHUBATH U YIIOPSIOUYUBATH PAIlMOHAIBHEIE YK CIIa
15 OKpyIJIsATh YHCIIa
BBIMONHATE TPUKUAKY W OIEHKY pe3yJabTaTa BBIYMCICHUH, OIEHKY
1.6 3HAYEHUW YUCIOBBIX BBIPOKEHUU. BBIMOIHATH NEHCTBUS CO CTEMEHSMU C
HATypaJbHBIMH MOKA3aTEISIMU
17 [lpuMeHATh  NpPU3HAKK  JEIMMOCTH, Ppa3IOkKEHHE Ha  MHOXHUTEIH
' HATYPAJIbHBIX YUCEII
Pemate nmpakTUKO-OpHEHTHPOBAHHBIEC 3a/1a4d, CBS3aHHBIE C OTHOILCHUEM
18 BEJIMYVH, IPONOPIIMOHATEHOCTHIO BEJIMYMH, IPOIEHTaMH,
' MHTEPIPETUPOBATh PE3YJAbTAThl PEIICHHS 3a7ad C y4€TOM OTpaHHYEHHIA,
CBSI3aHHBIX CO CBOMCTBaMU pacCMaTPUBAEMBIX OOBEKTOB
2 AnreOpanyeckiue BBIPOKEHUS
21 Hcnonp3oBaTh areOpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH
' e B Ipoliecce OCBOCHHS y4eOHOro MaTepralia
29 Haxomuth 3HaueHHs OYKBEHHBIX BBIPAKEHUN MpPH 3aJaHHBIX 3HAYCHHSIX
' IIEPEMEHHBIX
23 BeimonHaTe  mpeoOpa3oBaHMs  IIEJIOTO  BBIPQKEHHUS B MHOTOYJICH
' MPUBEICHUEM MTOJOOHBIX CITAraeMbIX, PACKPBITHEM CKOOOK
24 BBINONHATE yMHOKEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIoOWIeHa Ha
' MHOTOYJICH, TPUMEHSTh OPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH
OcCyIeCTBIIATh pa3loKEHUE MHOTOWIEHOB HAa MHOXHTEIH C IOMOIIBIO
2.5 BBIHECCHUS 3a CKOOKHM OOITNETO MHOMHTEISA, TPYIITUPOBKUA CJaraeMbiX,
npuMeHeHUs GOpMyIT COKPAIIEHHOTO YMHOKECHUS
26 [IpumeHsTh Mpeodpa3zoBaHNs MHOTOWICHOB JJIsl PEILIeHUs] Pa3IMYHbIX 33/1a4
' U3 MaTeMaTHKU, CMEXKHBIX PEAMETOB, U3 PEaTbHOM NPAKTHUKH
27 Hcnonp3oBaTh CBOICTBA cTeNmeHEW C HaTypalIbHBIMU IOKa3aTENsIMU JJIs
' peoOpa30BaHUs BbIPAKEHU I
3 YpaBHEHUsI U HEPABEHCTBA
3.1 Pemate nuHEHHBIC YpaBHEHHUS C OJHOW NMEPEMEHHOM, IPHUMEHSS MpaBuiia
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nepexofa OT KCXOJHOTO ypaBHEHHUsI K paBHOCUJIbHOMY eMmy. [IpoBepsTs,
SBIISICTCS JIM YUCIIO KOPHEM YpaBHEHUS

[TpumensaTs rpaduyueckie METOIbl TMPH PEIICHUH JTUHEHHBIX YPaBHEHUUN U

3.2
UX CUCTEM
33 [TogOupare mpuMepsl Hap 4UCEN, SBIAIOLMXCS PEIIEHUEM JIMHEHHOro
YpaBHEHHUSI C ABYMs] IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpaduK JIMHEHHOrO YpaBHEHHUS C
3.4 JBYMsl IE€PEMEHHBIMU; MOJIB3YACh TIpagUKOM, MPUBOJUTH IPUMEPHI
pEIICHHS ypaBHEHUS
35 Pemate cuctempl IBYX JIMHEHMHBIX YyPaBHEHUW C JIBYMS IIEPEMEHHBIMH, B
TOM 4HCJIe rpapu4ecKu
CocTaBiaTh W penaTh JMHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEHMHBIX
3.6 YPaBHEHHM IO YCIOBHMIO 3aJauyd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 331a4¥l MOJIydEeHHBIN pe3yabpTar
4 Koopaunate! u rpaduku. OyHKINU
N300pakaTh Ha KOOPAMHATHOM MpsIMOM TOYKH, COOTBETCTBYIOIIME
4.1 3aJaHHbIM KOOpAMHATaM, Jy4d, OTpPE3KH, MHTEpBAJIbl, 3alUCHIBATh
YHCJIOBbIE TPOMEXYTKH Ha alNreOpanydyeckoM S3bIKe
4.2 OTMeuaTh B KOOPAWHATHON MIJIOCKOCTH TOYKU IO 33JaHHBIM KOOpJIMHATAM
4.3 CtpouTts rpaduku muHeHHBIX QyHKIUNA. CTpouTs rpaduk dynkiun y = [x|
OnuceiBaTh € MOMOUBIO (YHKIMH HM3BECTHBIE 3aBUCHUMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMSl, paCCTOSIHUE, 1IEHY, KOJIMUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxoauTh 3HaueHHe QyHKIMU 1O 3HAYEHMIO €€ apryMeHTa
[Tonumath rpaguueckuii cioco® MpencTaBieHUss U aHAIM3a WHQPOPMAIUH,
4.6 U3BJIEKaTh M HUHTEPHPETUPOBATh MHGOPMALUI0 U3 TpaduKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
T IIpoBepsiembie NpeAMeTHBIE Pe3y/ILTATEI 0CBOEHHs 0CHOBHOH
s o0pa3oBaTeJIbHON MPOrPaMMBbl OCHOBHOI0 001IET0 00pa3oBaHus
1 Yucna v BEIYKACIEHUS
Hcnonp3oBaTh HayalbHbIE MPEACTABIECHUS O MHOKECTBE /1€ CTBUTENBHBIX
11 qyucenl Ui CpPaBHEHUs, OKPYIJIEHHs M BBIYUCIEHUH, H300paxarhb
JIEHCTBUTENBHBIC YN CIIA TOYKAMHA HA KOOPIUHATHOM MPSIMOM
[lpuMeHATh MOHATHE apU(PMETUUYECKOrO KBAAPAaTHOTO KOPHS, HAaXOJUTh
19 KBAJpaTHbIE KOPHHU, MCHOJB3yd MpHU HEOOXOJUMOCTH KaJbKYJIATOP,
BBIIOJIHATh [PEOOpa30BaHMsl BBIPAKEHUH, COJEpKAIMX KBaJApaTHbIE
KOpPHU, UCIIOJIb3Ys CBOMCTBA KOpHEHN
13 Hcrnonb30BaTh 3aMCH OOJIBIIMX U MajbIX YHCEN C MOMOLIBIO JAECATUYHBIX
npoOeit u creneneit yucna 10
2 Aunrebpanyeckie BhIpaKeHUs
2.1 [IpuMEHSTh NOHATHE CTENEHW C  LENbIM IOKA3aTeNIeM, BBINOJIHATH
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npeoOpa3oBaHMs BBIPAKEHUH, COAEPKAIMX CTENEHH C LIEJIbIM MTOKa3aTeleM

BBINONHATE TOXKIECTBEHHBIE MTPEOOPA30BAHMS PAIIMOHATBHBIX BRIPAKEHUN

2.2 Ha OCHOBE MpaBWJI JIEHCTBUN HAJ MHOTOWICHAMHU W alreOpanvecKuMH
IpoOsiMu
2.3 PacknanpiBaTh KBagpaTHBIN TPEXUICH Ha MHOXKHUTEIU
24 [MpuMeHsITh TpeoOpa30BaHMsl BBIPAKCHUN JUIS PEIICHUS PAa3IMYHBIX 337134
' U3 MaTEMAaTUKH, CMEKHBIX TPEIMETOB, U3 PEAIbHOM MPAKTUKH
3 YpaBHEHUS U HEpaBEHCTBA
31 Pemarp nuHelHbBIC, KBaIpaTHBIC YpaBHEHUS U PallHOHAJIBHBIC YPAaBHCHUS,
' CBOZSIIMECS K HUM, CHCTEMBI JIByX YpaBHEHUU C IBYMSI TI€PEMEHHbBIMU
[IpoBOaUTH MpOCTEMIIME UCCIIEIOBAHUS YPABHEHUH U CUCTEM YpaBHEHHH, B
3.9 TOM YHCIIE C MPUMEHEHHEM TpauiecKux MpeCTaBlIeHH (YCTaHABIUBATH,
' UMEeT JIM YpaBHEHHE WMJIM CHCTEMa YPaBHEHUU peEIleHUs, €CIM UMEET, TO
CKOJIbKO, W TIpoYee)
[lepexoauTh OT cioBecHOW (OPMYIUPOBKH 33Jauu K €€ anreOpamvecKoin
33 MOJIEIM C TIOMOIIbIO COCTABJICHHS! YpaBHEHHUs WIIM CHUCTEMBbl YpaBHEHHUI,
' UHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM 3aJaud TIONYYCHHBIN
pe3ynbTaT
[lpuMeHSITh CBOWMCTBA YHCIIOBBIX HEPAaBEHCTB I CPAaBHEHUS, OIICHKH,
34 penaTh JMHEWMHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHCTEMBI,
' JaBaTh TPaQUYECKyI0 MILTIOCTPALMI0 MHOXKECTBA pEIICHUN HEPaBEHCTBA,
CUCTEMBI HEPABEHCTB
4 DyHKIUU
[lonumath U MCHONIB30BaTh (DYHKIIMOHAIBHBIE TOHATUS U S3bIK (TEPMHUHBI,
4.1 CUMBOJIMYECKAE OO003HAYCHUs), ONpENeNsITh 3Ha4eHWe (QYHKIHH 110
3HAYEHUIO apryMeHTa, ONpeAesaTh CBOMCTBA GyHKIMU 10 €€ TpaduKy
CtpouTs rpaduku 371eMeHTapHbIX QyHKIUH BUAA:
y=k/x
y
4.2 -
k/x
, Y =X,y = X, Yy = x|, onuckIBaTh CBOMCTBA YMUCIOBOM (YHKIUU MO €&
rpaduky
9 KJIACC
Kon .
HDOBEDIEMOro IIpoBepsieMble MpeAMeTHBIE Pe3yJILTATHI 0CBOE HUSI OCHOBHOIA
pobep o0pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI0 001IETr0 00pa3oBaHus
pe3yJabTaTa
1 UYucna v BEIYUCICHUS
1.1 CpaBHUBATH U YIIOPSAIOUYUBATH PAIlMOHAIBHBIE U HPPAIlMOHAIBHBIE YHClIa
19 BemmonHaATe  apudmeTHueckue ACUCTBUS C palMOHATBHBIMHA YHCIAMH,

CcoucTasg YCTHBIC W IIHMCBMCHHBEIC lTpI/IéMBI, BBIIIOJIHATE BBIYMCICHUA C

Crp. 22




HppalrOHAJIBHBIMHA YU CJIaMU

HaxoauTe 3HaueHMs CTENEHEHM C ULEJIbIMH IOKa3aTeasIMA U KOPHEM,

13 BBIYHMCJIATH 3HAYECHUS YA CIOBBIX BRIPAKCHUI

14 OxpyriarThb vneﬁCTBHTenLHHe HHCT, BBINONHATH NPUKHAKY pE3ylbTara
BBIYMCIICHU, OLICHKY YU CJIOBBIX BEIPDAKEHU I

2 YpaBHEHUs U HEpaBEHCTBA

21 Pemars nuHeiiHble M KBaJpaTHbIE YpaBHEHMUS, YPaBHEHUsI, CBOASIMECT K
HUM, IpocTeime ApoOHO-paliOHaJIbHbIE YPABHEHUS
Pemate cuctempl IBYX JMHEMHBIX YPaBHEHHUH C ABYMs IIEPEMEHHBIMH U

2.2 CUCTEMBI JABYX YPaBHEHMI, B KOTOPBIX OJHO YPAaBHEHHUE HE SBIIAETCS
JIMHEWHBIM
Pemate TeKCTOBBIE 3a7aud  aIreOpanvyeckuM CHocoOOM C  MOMOIIBIO

2.3 COCTaBJICHUSI YpaBHEHUS MWJIM CHCTEMBl JIBYX YpPaBHEHUM C JByMs
IIEPEMEHHBIMH
IIpoBoanTh MpocTEMIME UCCIEA0BAHUS YPABHEHUW U CHCTEM YPAaBHEHUM, B

24 TOM YHCJIE€ C NPUMEHEHHEM TIpaduuecKux HpeacTaBICHUMN EHaanMep,
yCTaHaBJIMBaTh, UMEET JIU YpaBHEHUE WJIM CHCTEMAa ypaBHEHUW peLIcHUS,
€CJIM UMEET, TO CKOJIBKO)
Pemarb nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaThb

2.5 pCIICHHE HEPaBEHCTB HAa YHCIOBOM MNPAMOM, 3alMCBIBaTh PEIICHHUE C
IIOMOIIBI0 CUMBOJIOB
Pemare cucrempl JIMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB,

26 BIIIOYAIOUIME KBA/[PATHOE HEPABEHCTBO, n300paxarb peUICHUE CHCTEMBbI
HEpPaBEHCTB Ha YHUCJIOBOM MpPSIMOM, 3amMChIBAaTh pPEUIEHUE C ITOMOLUIBIO
CHUMBOJIOB

2.7 Hcnonp3oBaTh HEpaBEHCTBA TP PEIICHUH PA3TUYHBIX 3aa4

3 DyHKINHU
Pacio3HaBath (yHKUMM W3y4eHHBIX BHUJOB. [loka3pIBaTh CXeMaTHUYECKU

31 pacrojokeHne Ha KOOPAWHATHOM IJIOCKOCTH TpaukoB (yHKIMH BuUIA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCHMOCTH OT 3HAYCHHUI
K09((UIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMHA

3.2 IToka3pIBaTh CXeMaTHMYECKU PACIOJIOKEHHE HA KOOPAMHATHOM IJIOCKOCTH
rpaduxoB QyHkiuii Buga y = VX, Y = |x| ¥ onuCHIBaTh CBOMCTBA QPYHKIHMA

33 Ctpouth 1 H300pakaTh CXEMATUUYECKU Tpa(uKu KBAIPaTUUHBIX (yHKIIHH,
ONMCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIHMI MO UX rpadukam

34 PacniosnaBath kBaipaTHyHyr0 (GYHKIHIO IO GopMyJie, TPHUBOIUTE IPUMEPHI
KBaJpaTUUHBIX QYHKIMI U3 peaabHOMN XKU3HH, PU3UKH, TEOMETPUHU

4 Apudmerndeckas ¥ TeOMETpUYECKask TPOrpeccuu

41 Pacio3HaBath apu(METHYECKYI0 M TE€OMETPHUECKYIO IPOTPECCHH TIpU
PasHBIX CIOco0ax 3alaHus
BeInONHATE BBIYMCIEHHUS C MCHOJB30BaHHEM (opMyl N-ro 4ieHa

4.2 apu(METUYECKO M TEOMETPHYECKOH TMPOrPeccCHid, CYMMBI TEPBBIX N
YJICHOB

43 N300pakaTh YJE€HBl I0CJIEAOBATEIILHOCTH TOYKAMHU Ha KOOPAMHATHOM

' IJIOCKOCTHU

44 Pemars 3amaun, CBSI3aHHBIE C YMCIIOBBIMH I10CJIEI0BATEIBHOCTSIMH, B TOM

YyyclIe 3aJa4d M3 PCaJbHOM JKU3HM (C HCIOJIB30BAHHEM KaJIBKYIISTODA,
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT coJie psKaHUSA
1 Yucna v BeIUKCIEHUS
JpoOu 0OBIKHOBEHHBIE M JIECATUYHBIE, IIEPEX0 OT OJHON (POPMBI 3amTUCH APOOEi
1.1 K Ipyroi. IloHsATHE palimoOHaIBHOIO YMCIIA, 3allUCh, CPABHEHUE, YIOPSAA0UMBAHUE
panoHaNIbHBIX YU CEN
19 Apudmerndeckre OEMCTBHS C palMOHATIBHBIMU 4YHCIaMH. PemeHue 3amauy w3
peanbHOM MPaKTUKX Ha YacTH, Ha IpoOHn
13 CreneHb C HaTypajdbHBIM IIOKa3aTeJIeM: OIpEJeIeHUe, IpeoOpazoBaHUe
BBIPAXEHUI HAa OCHOBE OINPE/IJIEH U, 3aIIUCh OOJIBIIMX YU CEll
14 [IporeHTrl, 3aMUCh IPOLEHTOB B BUJE ApoOU U Apodu B BHJIE MPOLIEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha NPOLIEHTHI, PEIICHNE 3a/1a4 U3 PEAIbHOW IPAKTUKU
[IpuMeHeHre TPU3HAKOB JEIMMOCTH, Pa3IoKeHUE Ha MHOKUTEIN HaTypaJbHBIX
15 quCell
1.6 PeasibHbIE 3aBUCHMOCTH, B TOM YHCJI€ IpsiMasi K 00paTHasi MPONOPLHOHATbHOCTH
2 AnreOpandecKre BhIpaKEHUS
21 IlepemeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAKEHHUS C IEpeMEHHOM. JlomycTtumsble
3HA4YEHHU s IEPEMEHHBIX
29 [lpencraBiienne 3aBUCHUMOCTH MEXAYy BEIMYMHAMU B BUJE  (OpPMYIBL.
Beruncnenus no gopmynam
2.3 [IpeoOpazoBaHue OYKBEHHBIX BBIPaKEHUM, TOKIECTBEHHO PaBHbBIE BHIPAKEHU S
2.4 CBoiiCTBa CTENEHU C HATYpaJIbHBIM [TOKa3aTeJIEM
o5 OpHounensl U MHorowieHbl. CreneHb MHorowieHa. CiojkeHue, BBIUYMTAHUE,
YMHO>KEHHE MHOTOUWJIEHOB
26 @opMynbl COKpAIIEHHOTO YMHOMKEHHUS: KBaJapaT CyMMbl M KBaJpaT pa3HOCTH.
®dopmyna pa3HOCTH KBapaToB. PaznoxkeHre MHOTOUJICHOB HA MHOXKUTENHN
3 YpaBHeHus
31 VYpaBHeHUE, KOpPEHb YPABHEHNS,  NpaBuia Ipeo0pa3oBaHUsl  ypaBHEHUS,
PaBHOCUJILHOCTb YpaBHEHUM
32 JIuneitHoe ypaBHEHUE c OJIHOU nepehEeHHoﬁ, YUCIO KOpPHEW JIMHEWHOIO
YpaBHEHMUs], PELICHUE JTMHEHHBIX ypaBHEHUH
33 CocraBnenue ypaBHvGHI/If/'I 0 YCIIOBHUIO 3ajaud. PellleHHe TEKCTOBBIX 3a/1a4 C
MOMOIIBIO YpaBHEHUH
3.4 JluneliHoe ypaBHEHUE ¢ IBYMS IEPEMEHHBIMH U €10 rpaduk
Cucrema JByX JTUHEWHBIX YpaBHEHMI ¢ JByMs NEpEMEHHBIMU. PelieHue cucrem
3.5 yYpaBHEHUM CrocoOOM TOACTaHOBKU. [Ipumepbl pemeHus TEKCTOBBIX 3a1ad ¢
IIOMOILBIO CUCTEM YPAaBHEHHUM
4 Koopaunate! u rpaduku. OyHKIun
4.1 Koopannara Toukn Ha mpsiMoit
4.7 qI/ICJ‘IOlEI:IG MIPOMEXYTKH. PaccTosiHMe Mexay IBYMs TOYKAaMU KOOPJAMHATHOU
psSIMOi
4.3 [TpsimoyrospHas cucTemMa KoopauHar, ocu Ox m Oy. Adciircca u OpJIMHATa TOYKH
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Ha KOOPAMHATHOM MJIOCKOCTH

[lpumepsr rpadukoB, 3amaHHBIX ¢opMmynamu. YUreHue TrpaduKOB peaTbHBIX

4.4 o
3aBUCUMOCTEN
4.5 [Tonsitue pynkuun. I'paduk dynxunu. ColictBa QyHKIMN
4.6 Jluneitnas gynxuus, e€ rpaduk. I'paduk ¢yakunm Yy = [x]
4.7 I'paduueckoe perieHre JUHEHHBIX ypaBHEHUN U CUCTEM JIMHEHHBIX ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COJIe PKAHUSA
1 UYucna 1 BEIYMCIEHUS
11 KBampatubiii kopenb u3 uyucna. lloHstue 00 HppalMOHAIBHOM YHCIE.
Jlecsitnunble npuOIMKEHU S HPPallOHATIbHBIX YU CEI
CBoiicTBa apu(METHUYECKUX KBAJPATHBIX KOpPHEH W WX TNpPUMEHEHUE K
1.2 NpeoOpa3oBaHUIO0 YHCIOBBIX BBIPAXEHUNW U BBIUMCICHUSAM. JleficTBUTENbHBIE
qucia
1.3 CteneHb ¢ 1eNbIM TToKaszaTesneM u €€ cBoiicTBa. CTaH apTHAs 3alKCh YHUCIIa
2 AnreOpandecKre BBIPaKEHUS
2.1 KBagpaTHbIil TPEXWIEH, Pa3I0KEHHUE KBAJPATHOIO TPEXWICHA HA MHOKUTEIN
2.2 AnreOpandeckas 1poOb. OCHOBHOE CBOMCTBO ajredbpanveckoit 1poou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOKCHUE, ICTICHUE aIreOpandeckux Ipooei
2.4 PannonanbpHbIe BRIpaXeHUs U UX TpeoOpazoBaHue
3 YpaBHEHHUsI 1 HEPABEHCTBA
KBanpatnoe ypaBHeHue, (opMmyna KopHEil KBaapaTHOro ypaBHeHus. Teopema
3.1 Buera
3.2 Pemenne ypaBHEHUM, CBOIAIMXCS K IMHEHHBIM U KBaIPaTHBIM
3.3 [Ipocreiinme apoOHO-paIliOHAIBHBIC yPABHEHUS
I'paduueckas mHTepnperanus ypaBHEHUH C JABYMsS IEPEMEHHBIMH U CHCTEM
3.4 JUHEVHBIX YpPaBHEHMH C JByMs IepeMeHHbIMU. lIpumepsl pemeHus cucreMm
HEJIMHEMHBIX YDaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemmenue TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoooM
3.6 YucnoBele HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TepeMeHHON
3.8 PaBHOCHIIEHOCTH HEPABEHCTB
3.9 JIuHeliHble HEpaBEHCTBA C OHON MEPEMEHHOMN
3.10 CucTeMbI TMHEHHBIX HEPABEHCTB C OTHON IEPEMEHHOU
4 OyHKIUU
a1 [Tonstne ¢ynkiauu. OOnacTh ONpeneneHuss U MHOXKECTBO 3HaueHUU (DyHKIUU.
Crnoco0bl 3a1anust QyHKIUI
4.2 I'paduk dynxunu. Yrenue cBoiCTB QPyHKIUU 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB QyHKIIHM, OTpa)karoONMX peaabHbIE MTPOIECCH
44 OyHKIMK, ONHUCHIBAIOUME TMPAMYI0O U OOpaTHyI0 IpONOPLUOHAIbHbIE

3aBUCHMOCTH, MX TpaduKu
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4.5

OyHkuum y =X2, y = X’

4.6 Oyaxumn Yy = [IX, Y = |x|
4.7 I'paduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHUM
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT CO/Ie PKAHUSA
1 Yucna 1 BBIYMCIEHUS
11 PanuonaneHbple uMcia, HUpPpaAllMOHAIbHBIE 4YHCIA, KOHEYHBbIE M OCCKOHEUYHBIE
JIECSITUYHBIE TpOOU
MHOXeCTBO JIEHCTBUTENIBHBIX YHCEN, NCHCTBUTEIbHBIE YHMCIA KaK OECKOHEUYHBIE
19 JeCATHYHBIE poOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM
JEWCTBUTEIBHBIX YHCEN M KOOpAMHATHON mpsiMoil. CpaBHEHHE NEeWCTBUTEIbHBIX
qrCen
1.3 ApudmeTrrueckue eHCTBUS C AeHCTBUTEIbHBIMU YU CIAMU
Wamepenus, npubnmxeHusi, oueHKH. Pa3Mepbl OOBEKTOB OKpYXKAIOIIETO MHDA,
14 JUTUTENIbHOCTh TIPOIIECCOB B  OKpykawomeMm wMupe. [IpubmmxéHHoe 3HaueHue
BEJIMYUHBI, TOYHOCTh npulmmkenus. OxpyrieHue uucen. [lpukuaka U oleHKa
PE3yNbTaTOB BBIYUCICHUHN
2 YpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHeHUs ¢ 0OJTHON IepeMEHHON
2.2 Jluneitnoe ypaBHenue. Penienrie ypaBHEeHU, CBOJSIIMXCS K JIMHEHHBIM
2.3 KBasparHoe ypaBHeHue. Pemenne ypaBHeHMH, CBOJSIIMXCS K KBaJIPATHBIM
bukBaaparHoe ypaBHeHue. [Ipumepsl penieHHsT ypaBHEHUN TpPEThEed U YETBEPTOM
24 CTereHeH pa3ioKeHNEM Ha MHOXKHUTEIN
2.5 Pemenue npo6GHO-paliMOHATBEHBIX YpaBHEHU I
2.6 CucreMbl ypaBHCHU T
2.7 YpaBHeHUE ¢ ABYMs] IEPEMEHHBIMHU U €10 Tpaduk
2.8 PemeHne cucrem ByX JTMHEWHBIX YPAaBHEHUHN C IBYMs IEPEMEHHBIMU
29 Pemenue cucrem JByX ypaBHEHUM, OJJHO M3 KOTOPBIX JINHEHHOE, a APYroe — BTOPOii
CTETICHU
2.10 I'paduueckas mHTEpHIpeTaIUsi CHCTEMbl YpaBHEHUH C IBYMs IT€PEMEHHbIMU
211 PemeHue TeKCTOBBIX 33a4 adredpanvdeckuM crmocodoom
2.12 UmncnoBbie HEPABEHCTBA U UX CBOICTBA
2.13 Pemennie nMMHEIHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
2.14 Pemenne cucrem IMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN
2.15 KBanparHbie HepaBeHCTBa
216 I'paduueckas wuHTEpHpeTalus HEPABEHCTB U CHUCTEM HEPaBEHCTB C JBYMSA
nepeMeHHbIMU
3 OyHKIUU
31 KBanpartuunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabosna, KOOpIuHATHI BEPUIMHBI
napaboJibl, OCh CHMMETPHH NapadoIIbl
3.2 I'padmku dyaxnuii y=Kx, y=kx+b u ux cBoiictBa
3.3 I'paduku_¢yaxuumit y=K/X, y = X’ 1 ux cBoiicTBa
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3.4

I'padwxu QyHKmil , 1 ©X CBOMCTBA

4 UucnoBble NOCIEI0BATENBHOCTH

41 Omnpenenenue W crnocoObl 3aJaHUsl YHCIOBBIX IOCIENOBAaTENbHOCTEH. 3anaHue
' TOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMysoit 1 GopMysoil N-ro wieHa

42 Apudmerraeckas nporpeccus. DopMyiel N-T0 4ieHa apu(METHIECKON MPOTPECCHH,
' CYMMBI TIEPBBIX N YICHOB

43 I'eomerpuueckast nporpeccus. @opMyibl N-TO WieHA TEOMETPUIECKON IPOTPECCHH,
' CYMMBI EPBBIX N YWIEHOB

44 N3o0paxkenne 4neHOB apu(METHUECKON M T€OMETPUYECKON MPOrpeccuii TOuKaMu Ha
' KOOPJIMHATHOM MJIOCKOCTH. JINHENHHBIN U SKCIIOHEH LU ATIbHBIN POCT

4.5 CJI0KHBIC TPOIICHTHI
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ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUSA K PE3YJIBbTATAM
OCBOEHMSI OCHOBHOM OBPA3OBATEJIBHOM IMPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30BAHUA

Kon
NpoBePsieMOro
TpeOOBaHUs

IIpoBepsieMble TpeOOBaHNS K MpeIMeTHBIM pe3yJ1bTaTaM O0CBO€HUS
OCHOBHOW 00pa30oBaTe/IbHON NMPOrpaMMbl OCHOBHOI0 00ILET0
oOpa3zoBanusi Ha ocHOBe ®I'OC

YMeHnue onepupoBarh MOHATUSIMU: MHOXKECTBO, TTOJIMHOKECTBO, OIEPALNU
HaJl MHOKECTBAMH; YMEHUE ONEPUPOBATH MOHITUSIMU: Tpad, CBA3HBIN rpad,
JIEpEeBO, LUK, IPUMEHTh UX MPU PELICHUU 3a/1a4y; YMEHUE UCIOIb30BaTh
rpaguyeckoe TPEACTaBICHUE MHOXKECTB JIII OINUCAHHUS  PEATbHBIX
MIPOLIECCOB U SBJIICHUM, IPU PEUICHUH 3a]a4 U3 JPYrUX ydeOHBIX MPEAMETOB

YMeHHne onepupoBarh MOHATUAMH: OIPENEICHHUE, aKCUOMa, TEeOopeMa,
JI0Ka3aTeJbCTBO;  YMEHHME  paclio3HaBaTb  HCTUHHBIE W JIOXKHBIE
BBICKa3bIBAaHUs, MPUBOAUTH TIPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUSI BBICKA3bIBAHU I

YMeHne omnepupoBaTh MOHATHUAMHU: HATypaJbHOE YHCIIO, MPOCTOE H
COCTaBHOE YHCJIO, ICIMMOCTh HATYpaIbHBIX YMCEN, MPU3HAKNA JEITHMMOCTH,
I[eJI0€ YHMCII0, MOIYJNb YMCIa, OOBIKHOBEHHAs! IpoOb M JecATHYHAsA IpoOb,
CTaHIAPTHBIA BUJ YUCIA, PAlMOHAILHOE YKCIIO, HPPALMOHAIFHOE YHCIIO,
apu(METUYECKHi KBaJApaTHBIH KOPEHb; YMEHHUE BBINOJIHATH JNEUCTBUS C
YHUCIIaMU, CPAaBHUBATh M YHOPAAOYMBATH YMCIA, MPEACTABIATH YMCIA Ha
KOOPJMHATHON TPSIMOW, OKPYINIATh YWCIA; YMEHHE JIeNlaTh MPUKUIKY U
OLIEHKY pe3yJIbTaTa BBIYMCICHUHN

YMmeHue ornepupoBaTh IMOHATHSMHU: CTENEHb C LEJIbIM I10Ka3aTeleM,
apudmeTrnyeckuii KBaapaTHbIH KOPEHb, MHOTOWIEH, anredpandeckas 1po0b,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENEHM OoJblle
€AUHULbI; YMEHUE BBIMOJIHATH pacu€Thl Mo (opmynam, mpeoOpa3oBaHUS
LENbIX, JPOOHO-PallMOHAIBHBIX BBIPAXKEHUH U BBIPAKEHUU C KOPHSMH,
pa3noKeHue MHOTOWIEHa Ha MHOXXHMTENIU, B TOM YHUCIE C UCIOIb30BAaHUEM
dopMyn pazHOCTH KBAJPaTOB U KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHSTHUSIMU: YHCIOBOE PaBEHCTBO, YPAaBHEHHUE C
OJIHOM NEpEMEHHOMN, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE pelarh JMHEHHbIe M KBaJpaTHbIE YypaBHEHHUs, JpoOHO-
palMoOHAJIbHbIC YPABHEHUS C OAHOM MEPEMEHHOM, CHCTEMBI IBYX JTUHEHHBIX
ypaBHEHU, IMHENHHbIC HEPAaBEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO -
pallMoOHAJIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4YHUCIE NpHU
pEelIeHUH 3a7ad M3 JPYTUX NPEIMETOB M NPAKTHUYECKUX 3a]ad; YMEHUE
HCIIOJIb30BAaTh KOOPAMHATHYIO NPSMYIO U KOOPIMHATHYIO IJIOCKOCTH MJIS
1300paXeHN s pEIIeHU I ypaBHEHU I, HEPABEHCTB U CUCTEM

YMmeHue onepupoBarh MOHATUSIMU: GyHKIUS, Trpaduk QyHKIUHA, HYIH
(GYyHKIIMY, TPOMEKYTKH 3HAKOIMOCTOSHCTBA, IMPOMEXKYTKH BO3PACTaHMUS,
yObIBaHUs, HauOoJblllee W HaUMEHbIee 3HA4YCHUS (QYHKIUU; yMEHUE
OTEPUPOBATh TMOHITUSIMUA: TIpsIMas MPOMOPIUOHATBHOCTh, JIMHEHHAs
byHKIMsA, KBampaTu4yHas (QyHKOUS, oOpaTHas MPOMOPIUOHAIBHOCTS,
nmapaboja, rurepOosia; yMeHue CTpOUTh Tpaduku (DYHKIIUN, MCIOIB30BATh
rpaduKd Ui OMpEICNICHUS] CBOWCTB IPOIECCOB M 3aBHUCHMOCTEH, IS
peIieHHs 3a7ad M3 JIPYrUX Y4eOHBIX NPEIMETOB M PEATbHON JKH3HWU;
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yYMEHHUE BbIpakaTh OPMYJIaMU 3aBUCUMOCTU MEXKIY BETUUNMHAMU

YMeHne onepupoBaTh MOHATUSIMH: MOCIEI0BATEILHOCTD, apH(pMeTHYECKas
U TeoMeTpuYecKkas MpOrpecCHMM; YMEHHE MCIOJIb30BaTh CBOMCTBA
MOCJIeI0BATEIbHOCTEH, (OPMYJIbl CyMMBI M OOLIETO 4YjieHa MPH pEIIeHUU
3a7la4, B TOM YHWCIE 3aJad U3 JAPYrUX Y4eOHBIX MPEIMETOB U PEaJbHOU
KU3HU

YMeHue pemarth 3a1a4 pa3HbIX TUIOB (B TOM YMCJIE HA MPOLIEHTHI, JOJIH U
YyacTu, ABWKEHUE, paboTy, IIeHy TOBAapOB U CTOMMOCThH MOKYIIOK U YCIYT,
HaJOIW, 3ajauyd U3 O0O0JacTH yIpaBJI€HUS JUYHBIMU M CEMEWHBIMU
¢uHaHCAaMU); YMEHHE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUsI, HEPABEHCTBA U
CUCTEMBI 110 YCIOBHUIO 3a/ayM, HCCIENOBaTh IIOJYYEHHOE pELICHUE H
OLICHUBATh [1PaB/I0N01I00HOCTH OJYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: (pUrypa, TOUYKa, OTPE30K, MpsMasi, Jyd,
JIOMaHas, Yrojl, MHOTOYIOJbHHUK, TPEYroJbHUK, PaBHOOEIPEHHBIH U
PaBHOCTOPOHHMI TPEYrONbHUKU, HPSIMOYIOJIBHBIM TPEYrojabHUK, MEINaHa,
ouccekrpuca u BBICOTA TPEYroJbHHKA, YEThIPEXYTOJIbHHUK,
napajuiesniorpaMMm, pomO, MPSMOYrOJIbHUK, KBaJpaT, Tparnenus; OKpyKHOCTb,
KpYT, KacaTelbHasl; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypaMU; YMEHHE
pelaTh 3a1a4d, B TOM YHCJIE U3 MOBCEAHEBHOM >KM3HU, Ha HAXOXKICHHUE
TreOMETPUUYECKUX BEJIMYMH C NPUMEHEHHEM U3Yy4EHHBIX CBOWCTB (UIryp U

(hakToB

10

YMeHnue omnepupoBaTh HOHSATHSIMH: PaBEHCTBO (UIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh U INEPIEHAUKYISIPHOCTh MPSMBIX, YIOJ
MEXIY TPSAMBIMU, TIEPIICHANKYIAP, HAKIOHHAS, MTPOEKIHs, o100ue Guryp,
MOoJ00HBIE TPEYrONbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKM U TPAMOIA;
YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETpPHUIO U mojobue Quryp,
NapajuIeIbHOCTh U NEPHEHANKYISIPHOCTD NPSIMBIX B OKPYXKAIOIIEM MHpE

11

YMeHue onepupoBaTh MOHATUSAMU: AJIMHA, PACCTOSHUE, Yrod (BEIMYMHA
yIaa, CHHYC M KOCHUHYC YIlla TPEYroJbHHUKA), IJIONA/lb; YMEHUE OLIEHUBATh
pa3Mephl MPeAMETOB U OOBEKTOB B OKPYXKAIOIIEM MUPE; YMEHHUE MPUMEHSTh
(dopMyInbl IEpUMETpa U IUIOLIAIM MHOTOYIOJIbHUKOB, JUIMHBI OKPYKHOCTHU U
MJIOUR@AN Kpyra, oObeMa MPSAMOYIOJIBHOTO TNapajulefienuIiea; yMEeHHe
IIPUMEHATh NPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIVIOB
TpeyroipHuKa, Teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOILICHUS
JUTSl BBIYMCIIEHUS JUIMH, PACCTOSHU M, NIJIOIAIEH

12

Ymenue  uzoOpakaTe  IUIOCKME  (UIypbl W HUX  KOMOWHAaLMW,
IPOCTPAHCTBEHHbIE  (QUIYPHI OT pyKH, C IOMOUBI0  UYepTEKHBIX
HHCTPYMCHTOB UM 3JICKTPOHHBIX CPCACTB MO TCKCTOBOMY HJIM CUMBOJIbBHOMY
ONMCAHUIO

13

YMeHue omepupoBaTh MOHITUSIMHU: MPSIMOYrOJbHAs CHUCTEMa KOOPJUHAT;
KOOPJIMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOM3BEACHHE BEKTOpa Ha
YUCJIO, CKAJSPHOE NIPOM3BEJACHHE BEKTOPOB; YMEHHE MCIOIb30BaTh
BEKTOPBI U KOOPJMHATHI JJIsl MPEACTABICHUS JAHHBIX M PEIICHUS 3a/1a4, B
TOM YHCJIE U3 IPYTUX YU€OHBIX MPEIMETOB U pPEaIbHOMN KU3HU

14

YMmeHue onepupoBaTh NOHATHSAMH: CTOJOMKOBBIE U KPYrOBbIE JUArpaMMbl,
TabIMIIBI, cpesiHee apu(MeTHieckoe, MeMaHa, HanboJbllee U HauMEHbIIee
3HAQ4YECHUs,  pa3sMax  YUCIOBOIO Habopa;  yMEHHE  HW3BIECKATh,
WHTEPIPETUPOBATh U MPe0Opa3oBbIBATh HH(GOPMALINIO, TPEACTABICHHYIO B
TabJaMIaX M Ha JMarpaMMax, OTPaXKarolllyl0 CBOWCTBA M XapaKTEpPUCTHKH
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peallbHbIX MPOLIECCOB W SIBJICHUU; YMEHHE paclo3HaBaTh H3MEHUHMBBIE
BEIIMYMHBI B OKPY)KAIOLIIEM MHPE

15

YMeHue omnepupoBaTh TMOHSATHUSAMU: CIydalHBIM OMBIT (CIydailHBIN
HKCIIEPUMEHT),  DJIEMEHTAapHOe  COObITHE  (3JEMEHTapHbIH  MCXON)
CIly4ailHOTO OIbITa, CIy4allHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHE
HaXoJIUTh BEPOSITHOCTH CITy4aitHBIX COOBITH B OTIBITAXC
PaBHOBO3MOXHBIMHU 3JICMCHTAPHBIMU COGBITI/IHMI/I; YMCHUC PCIIATH 3aia4un
METOJIOM OpTraHM30BAHHOTO Iepedopa M C MCHOJB30BAaHHWEM IIpaBuja
YMHOXXEHHS; YMEHHUE OLICHHBATh BEPOSTHOCTU PpEANbHBIX COOBITHH H
HBHGHHﬁ, IMOHUMAThb POJIb IMPAKTUYCCKU HJOCTOBCPHLIX U MAJIOBCPOATHBIX
coObITUII B OKpyXaromeM MHPE W B KHU3HH, 3HAKOMCTBO C ITOHATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCEI H €ro
POJIBIO B MACCOBLIX SABJICHH X

16

YmMmeHue BBI6I/IpaTL ITOIXO IS I/13y‘-IeHHLII\/’I MCTOH IJId pCHICHUA 3ada4u,
NpUBOJAUTL MPUMCPBI MATEMATHUUYCCKUX 3aKOHOM€pHOCTeI71 B MpUpPOAC U
JKU3HHU, pacClio3HaBaTb IIPOSABICHHC 3aKOHOB MATCMATHUKHM B HMCKYCCTBCE,
OMHUCBHIBATL OTACIIBHBIC BbIAAOIMECS PE3YJIbTAThI, IMMOJYYCHHBIC B XOJC
Pa3sBUTUA MATECMATHKU KaK HAyKU, NIPUBOAUTH MPUMEPBI MATCMATUUCCKUX
OTKpBITI/Iﬁ 1 UX aBTOPOB B OTEUYECCTBEHHOU U BCCMHpHOﬁ HNCTOPUHU
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INNEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 31€eMEHT COjIe pKAHUS
1 Uucna v BEIYUCICHUS
1.1 Harypanbhblie u nensie yncna. [lpusHaku 1e1MMOCTH HETBIX YHCeT
19 OOBIKHOBEHHBIE U JECATUYHBIE TPOOH, MPOIIEHThI, OECKOHEUHbIE TEPHUOIUUECKIE
JIpoou
1.3 PanmonanpHbIe uricia. ApudMeTHIeCKUe ONepainy ¢ palliOHAIBHBIMUA YH CIIAMH
14 JeiicTButenpHbie uYncna. ApudMeTHyecKwe OInepanuu ¢ JCHCTBUTEIBHBIMU
YU CIIaMU
[Tpubn>k€HHBIC BBIYMCICHUS, TPAaBUIa OKPYIVICHUS, TPUKUIKA K OICHKA
15 pe3ynbTaTa BHIYMCICHUM
2 Anrebpanyeckue BBIPOKCHUS
2.1 bykBeHHbIe BbIpaykeHU s (BBIPAKEHUSI C TEPEMEHHBIMH )
29 Crenenp c nenbiM nokaszareneM. CTelneHb C palMOHAIbHBIM I1OKA3aTEIEM.
CaoiicTBa CTENIEHH
2.3 MHorouieHbl
2.4 Aurebpandeckas 1po0b
o5 Apudmernaeckuit KOpEHb HaTypajbHOU cTeneHu. JlefcTBusiC apudMeTHYeCKUMH
KOPHSIMU HaTypaJTbHOU CTENEHU
3 YpaBHEHUS U HEPABEHCTBA
Llensie u apoOHO-panuoHanbHble ypaBHEHUS. CHUCTEMBI U COBOKYIMHOCTH
3.1 YpaBHEHUMU
3.2 Llenbie u npoOHO-panMOHANbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIMHOCTH
HEpaBEHCTB
3.3 Permenue TeKCTOBBIX 3a7a4
4 YucnoBeie MOCIe10BaTENbHOCTH
4.1 ITocemoBaTeIbHOCTH, CITOCOOBI 3aJaHM s MOCIEA0BATEILHOCTEN
49 Apudmerndeckass W reomeTrpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
MPOLICHTOB
5 DOyHKINN
Oynakus, criocoosr 3ananus Gyakuauu. ['paduk dpyakauu. O6acTs onpeaeIcHus
M MHOXecTBO 3HaueHuWi  ¢ynkuuu. Hymu  gyakauu.  IIpomexyrku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (YyHKIUU. MaKCUMyMbl U
MUHUMYMBI (QyHKnuu. Hambonbliee W HanMeHbIee 3HaueHWE (YHKIHH Ha
MIPOMEKYTKE
6 KoopanHatel Ha IPSIMON 1 TNIOCKOCTH
6.1 KoopauHarHas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTU
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl ¥ UX CBOMCTBA
7.2 TpeyroapHuK
7.3 MHOroyrojbHHKH
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7.4

OKpY)XHOCTb U Kpyr

7.5 V3mepeHre reoMeTpuYecKuX BeTMYUH
7.6 Bekropbl Ha MI0CKOCTH
8 BeposiTHOCTh M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombuHaropuka
8.4 MHoxecTBa
8.5 I"padpr
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