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COJEPXAHME OBYUYEHUA
7 KIIACC

Yucia 4 BIYMCICHUSA

Parmmonanpubpie uncia. CpaBHEHHE, YNOPSAI0YMBAHHE M apuUPMETHUYECKUE
JIEVCTBUS C PAallMOHAJIBHBIMU YKclIaMu. YHCIoBas npsiMasi, MOYJIb YHCIIA.

CrerneHb ¢ HaTypalIbHBIM IIOKAa3aTENEM M €€ CBOWCTBA. 3allMCh 4YHClIA B
JNIECATUYHOM MO3UIMOHHON CUCTEME CUUCIICHUS.

Pemienue TekCcTOBBIX 3a/1au apudMeTHYecKUM criocoOoM. Perienue 3anay u3
peaabHOM MPaKTUKKU HA YacTH, HA JPOOH, HA MPOLICHTHI, IPUMEHEHUE OTHOIICHHM
U TpONOpIUN MNpU pPEHICHUH 3ajad, pelieHue 3ajad Ha JABHUXKEHUe, padoTy,
MOKYTIKH, HAJIOTH.

JeaumocTs uensix yucen. CBoMCTBA AETUMOCTH.

[Ipocteie u coctaBHble uKcia. YETHbIE W HE4ETHbIE uMcina. [IpuzHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku AETUMOCTH CYMMBI U
MIPOU3BEACHUS LEIBIX YUCEI IIPU PELICHUH 3a]1a4 C IPAKTUYECKUM COAECPKAHUEM.

HauGonpmmii oOmuii nenuTens U HaUMEHbIIee 001Iee KpaTHOE JIBYX YUCEN.
B3aumno npocteie uncia. Anroputm EBkinna.

Jlenenue ¢ octaTkoM. ApudmeTnyecKkue onepauu HajJ OCTaTKaMH.

AJuredpanvecKkue BbIpasKeHUs

BrilpaxkeHne ¢ NEepeMEHHBIMU. 3HAUYEHHE BBIPAXKEHUS C IEPEMEHHBIMU.
[IpencraBienne 3aBUCUMOCTH MEX]Ty BEIMUUNHAMH B BUIE (POPMYIIBI.

ToxnecTBo. ToxXaecTBEHHBIE TPEOOPa30BaAHUS ANTEOPANIECKUX BHIPAKCHHIM.
Jloka3aTenbCTBO TOXKAECTB.

Onnounensl. OMHOYIEH CTaHAAPTHOTO BU1a. CTENEHb OJHOYJIEHA.

Mmuorounensl. MHorouseH craHgapTHoro Buja. CTeneHb MHOTOWICHA.
CrnoxxeHue, BbIYMTAHHE, YMHOKEHHE U JelieHHne MHOrouwieHoB. [IpeoOpa3zoBanue
L[E€JIOT0 BBIPaXEHHSI B MHOTOUYIEH. KopHM MHOTOWIIEHA.

@opMmyJibl COKPAIIEHHOTO YMHOXKEHHUS: KBaApaT CYMMBI U KBaJpaT pa3HOCTH
JIBYX BBIp@KEHUH, KyO0 CyMMBbI M KyO pa3sHOCTH JABYX BBIPAXXEHUU, Pa3HOCTH
KBaJpaTOB [JIByX BBIPAKECHUM, MPOU3BEIECHUE PA3HOCTU M CYMMbI JABYX
BBIpAQXEHU, CyMMa U Pa3HOCTh KyOOB JBYX BBIPAYKEHUM.

Paznoxenue MHOrOWIeHA HA MHOKUTENU. BhiHECEHNE 00IIIeT0 MHOKUTES 32
CKOOKU. MeTo/1 TpyNIUpOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBuenue ¢ onHoi nepemeHHoM. Kopenb ypaBHeHus. CBoiICTBa ypaBHEHUN
C OJHOM TIEpEMEHHOW. PaBHOCWIIBHOCTH YypaBHEHHUN. YpaBHEHHE Kak
MaTeMaTH4eCKask MOJEIb PEAIbBHON CUTYaALINH.



JluHeniHOEe ypaBHEHHE C OIHOM IEPEMEHHOW. UHMCI0 KOpHEW JMHENHOIO
ypaBHEHHs. PenieHue TEKCTOBBIX 3a/ad C TOMOIIBK JIMHEHHBIX YpPaBHEHUM.
JIuHeliHOE ypaBHEHHE, COEPKAIIEE 3HAK MOIYJIA.

VYpaBHeHue ¢ AByMsl iepeMeHHBIMU. ['padvk TUHEHHOTO ypaBHEHUS C IByMS
nepeMeHHbIMU. CHCTEMBI JIMHEWHBIX YPAaBHEHUH C JBYMs II€PEMECHHBIMH.
['paduuecknii MeTOJ pEMICHUS CHUCTEMbl JIMHEWHBIX YPAaBHEHHH C JBYyMS
IepeMEHHBbIMU. PellleHne CUCTEM JIMHEHHBIX YpaBHEHWM C JBYMs NEPEMEHHBIMU
METOJIOM TIOJICTAHOBKM W METOJOM clloKeHHs. Cuctema JBYX JIMHEHHBIX
YPaBHEHUM C IBYMs IEPEMEHHBIMU KaK MOJIEIIb PEAJIbHON CUTyaLUU.

DOyHKUINHA

Koopaunara Touku Ha npsimoit. UnciioBble NpoMeEKyTKH. PaccTossHue Mexay
JIBYMSI TOYKaMU KOOPJAUHATHOM MPSAMOM.

[IpssMmoyrosibHast cucteMa KoopAuHAT. AOcuucca W OpAuHATa TOYKU Ha
KOOpAMHATHOM TuiockocTh. [Ipumeps rpadukoB, 3ananHbeix Gopmynamu. Urenue
rpaduKoB peasibHbIX 3aBUCUMOCTEM.

ODyHKIMOHAJIbHBIE 3aBUCHUMOCTH MeXAy BeanuuHamu. llonstue QyHkuuu.
Oynkuusg Kak MaTeMaThyeckas MoJeib pealdbHoro mporecca. OO6macTb
omnpejieneHuss M 00nacTh 3HaueHU QyHKIuU. CrnocoObl 3amaHus (YHKUIHUU.
I'padux ¢pynkuuu. [loHATHUS MaKCUMyMa U MUHHMYMa, BO3pacTaHusi U yObIBaHUs
Ha [IPUMEpPax peaIbHbIX 3aBUCUMOCTEM.

JIuneitnas ¢yukuus, e€ cpoiictBa. ['paduk nuueriHod ¢yHkuuu. ['padux
bynkuuu y = |x|. Kycouno-3anannpie GyHKIUU.

8 KUIIACC

Yuciia ¥ BBIYUCTICHUA

KBagpatubie kopHu. ApudmMeTnuecKkuil KBaJpaTHbIN KOPEHb U €ro CBOWMCTBA.
[loHATHE WMppanMOHAIBLHOIO 4Yucia. JeWcTBUS € UPPALMOHAIBHBIMU YHCIIAMH.
CBoiiCTBa IEUCTBUI C HUPPALUOHAIBHBIMA YnciIaMu. CpaBHEHUE NPPALMOHATBHBIX
quced.

[IpencraBnennss O pAaCIIMPEHHMSAX YHCIOBBIX MHOXECTB. MHOXKeCTBa
HaTypaJIbHBIX, IEJNbIX, PAalUOHAIBHBIX, JEUCTBUTEIbHBIX 4Yuceld. CpaBHEHHE
yucell. YUCI0BbIe IPOMEKYTKHU.

HevictBust ¢ octatkamu. Ocrtatku creneHed. [IpuMeHeHue OCTaTKOB K
PELIECHHIO YPaBHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a7a4.

Pa3smepsl 0OBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh IPOLECCOB B
okpyxaromeM mMupe. CTaHAapTHBIN BUJ YACTA.

AsreOpandecKue BbIPaKeHUSA

Anrebpanyeckast npoOb. JlomycTuMble 3HAUYEHHUs MEPEMEHHBIX B JIPOOHO-
palMOHANIBHBIX  BbIpaKEeHHUsIX. (OCHOBHOE CBOWCTBO airedpanueckoud ApooH.



CnoxxeHre, BBIYUTAHUE, YMHOXKEHUE U JIEJICHUE alreOpandeckux JIpoOei.
Brinenenue menoi yacTu anredOpanyeckou 1poou.

Panonanbnbie BBIpAXKEHMUS. ToXnecTBeHHbIE npeoOpa3zoBaHus
pallMOHAJIbHBIX BBIPAKECHUIA.

JlonmycTuMble  3HAYEHUsS TEPEMEHHBIX B  BBIPAKECHHUAX, COAECPKAIINX
apupMETHYECKMe KBaJpaTHble KOPHHU. TOXKJECTBEHHbIE MpPeoOpa3oBaHUs
BBIPOKEHUMN, COIEpKAIINX aprU(PMETHIECKUE KBAIPATHBIE KOPHHU.

Crenenb ¢ 1enbiM TMOKazareneM © e€ cBoiicTtBa. IIpeoOpazoBanue
BBIPAKECHUH, COAEPKALIUX CTECIICHHU.

YpaBHeHUA U HEPABEHCTBA

KBagpaTtHoe ypaBHeHne. @dopMyna KOpHEH KBAaJpaTHOIO YPaBHEHUS.
KoymmuecTBO NeMCTBUTENBHBIX KOPHEW KBaApaTHOro ypaBHeHus. Teopema Buera.
VYpaBHEHHs, CBOJMMBIE K JIMHEHHBIM YPAaBHEHHUSM WJIHM K KBaJIPATHBIM
ypaBHeHMsAM. KBagpaTHoe ypaBHEHUE € IMapaMeTpoM. Perenue TeKCToBbIX 3aaa4 C
MOMOILIbIO KBA/IPATHBIX YPABHEHHUIA.

JlpoOHO-parmoHanbHble  ypaBHeHUsA. PemieHue  ApoOHO-paliMOHATBHBIX
ypaBHEHUH. PelleHne TEKCTOBBIX 3aJad C MOMOUIBIO JPOOHO-pAlMOHAIBHBIX
ypaBHeHUH. ['padmyeckas uHTEepnpeTalysi ypaBHEHUN C ABYMsI IEPEMEHHBIMU.

Uucnoseie HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemennoi. Ctporue u HecTporue HepaBeHcTBa. ClioxkeHne
M YMHOXEHHE 4YHCIOBBIX HEpaBeHCTB. OICHUBAHUE 3HAYCHUS BBIPAKECHUS.
Jloka3aTtenbCTBO HEPABEHCTB.

[lonsTe O pelieHMH HEpaBeHCTBA € OJHOW IMEPEMEHHOM. MHOXKECTBO
pELIeHUI HepaBeHCTBA. PABHOCUIIBHBIE HEPABEHCTBA.

JIuHeHOe HEpPaBEHCTBO C OJHOM NEPEMEHHOM M MHOXKECTBA €r0 PELICHUM.
Pelienrie TMHENHBIX HEPABEHCTB C OJJHOM MepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JMHEMHBIX HEPABEHCTB C OJHOW IEepeMEHHOW. PemeHne TEeKCTOBBIX 3aaad ¢
MMOMOIIBIO JJMHEHHBIX HEPABEHCTB C OJIHOM ITIEPEMEHHOM.

DOyHKUUA

OO6acth onpeeneHrsi 1 MHOXKECTBO 3HaueHu GyHKIMUA. CriocoObl 3a1aHus
bynkuuii. ['padux dyakuun. Urenne cBoiicTB GpyHKIuu mo e€ rpaduky. [Ipumepsl
rpadukoB QYHKIUH, OTPaXKAIOUINX PeaTbHbIE MTPOIECCHI.

JIlunetinas ¢GyHkiusa. DOyHKIUW, ONUCHIBAIOIIUE TMPAMYIO W OOpaTHYIO
MPONOPIUOHAIIbHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynxupn y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = |x| 1 ux cBoiicTsa.
Kycouno-3anansbie QyHKIUU.

9 KJIIACC

Yucia v BBIYUCTICHUA



Kopenb n-it cremenm u ero cBoictBa. CTemeHb C PpalMOHAIBHBIM
I0Ka3aTeseM U €€ CBOMCTBA.

AJire0OpanvecKkue BbIpasKeHU s

ToxxnecTBeHHbIE TPEeOOpa30BaHUSI BBIPAKEHUN, COJAEpKAIIMX KOPEHb n-U
crenieHU. ToxaecTBEeHHbIE MPe0Opa30BaHMs BBIPAKEHUHN, COIepKAIIUX CTENEHb C
pPalMOHAIBHBIM IIOKA3aTEeJIEM.

Ksanparneii Tpéxunen. KopHu kBagpatHoro tpéxuineHa. PasnoxxeHue
KBaJpaTHOTO TPEXUJIEHA HA JJUHEWHBIE MHOKUTEIIN.

YpaBHeHUS U HEPABEHCTBA

buksagpatHsie ypaBHeHuUs. [IpuMepsl NpUMEHEHUH METOA0B PABHOCUJIBHBIX
npeoOpa3oBaHuii, 3aMEHBl MEPEMEHHOM, Trpaduueckoro MeroAa MpH PEUIeHUU
ypaBHeHU 3-ii U 4-i1 cTeneHexn.

Pewenue qpoOHO-paliMOHAIBHBIX YPABHEHUH.

Pemenne cucrem ypaBHEHHM ¢ AByMs IEPEMEHHBIMU. Pemenre npocTenmunx
CUCTEM HEJIMHEWHBIX YpaBHEHHMU C JIByMs NepeMeHHbIMH. ['paduueckuil mMeTon
pelIeHNsT CHCTEMBbl HEJIMHEMHBIX YPAaBHEHHMM C JIBYyMs IepeMeHHbIMHU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHHI C JBYMsS INEPEMEHHBIMM KaK MOJENb peajbHOU
CUTYyalUHU.

Uucnosele HepaBeHCTBA. PelleHne JTMHEWHBIX HEPABEHCTB. J(OKa3aTenbCTBO
HEPABEHCTB.

KBazpaTrHble HEpaBEHCTBA C OJIHOW IEpEeMEHHOW. PeleHue KBaapaTHBIX
HEPaBEHCTB Irpa)UYeCKUM METOJOM M METOJIOM MHTEPBaJIOB. METOj] MHTEPBAIOB
ISl palliOHaIbHBIX HEpaBeHCTB. [IpocTeiinme HepaBeHCTBA ¢ TapaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IlepeMEHHBIMH. PeleHue HEpaBeHCTBA C JBYMs
nepeMeHHbIMH. CHCTEMBI HEpPaBEHCTB C JABYMsl TNepeMeHHbIMH. ['paduueckuii
METOJ| PELICHUS CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOyHKUINHA

Oynkuua.  CpoiictBa  QyHKOMA:  HyaM  QYHKIUH,  TPOMEXKYTKU
3HAKOTIOCTOSTHCTBA (DYHKITMHM, TIPOMEXYTKH BO3pacCTaHUs W YOBIBaHUS (DYHKIIHH,
4yETHbIE U HEUETHBIE (PYHKLIMU, HAaMOOJIbLIIEe U HAUMEHbIIIEE 3HAUCHUSI (PYHKLIUU.

KBampatnunass ¢ynkmus u e€ cBoiictBa. Mcmonb3oBaHHe CBOICTB
KBaJIpaTUYHOW  (QYHKIMU JyUIsl  pemieHus 3agad. [loctpoenue rpaduka
kBajpatuyHo ¢yHkuuu. Ilonmoxkenue rpaduka KBagpaTUYHOM (QYHKIMH B
3aBHCUMOCTH OT €€ Kod(uientos. I'papuku Gynkumit y =ax2, y = a(x —m)’u y
= a(x —m)? +n. I[locrpoenne rpagukoB yHKIUI ¢ TOMOLIBIO IIPEOOPA3OBAHUIA.

JpoOHo-nunHelHas pynkuus. MccinenoBanue GyHKIUM.

Oynkuus y = x" ¢ HaTypaJIbHBIM MOKa3aTeNeM 7 U e€ rpaduxk.

YucioBbIE MOCIEI0BATEIBHOCTH M IIPOrPeCCUH



[Tonsitue wuwcioBOM mocnenoBaTeNbHOCTH. KOHEUHbIE U OECKOHEYHbBIE
nocienoBaTenbHOCTH.  OrpaHudeHHass  MOCIEAOBATEIbHOCTh.  MOHOTOHHO
Bo3pactatomas  (yObIBaromiasi)  mociefgoBaTedbHOCTh.  CrocoObl  3ajaHus
MOCJIEIOBATEILHOCTU: OMHUCATENbHBIN, TAOJUYHBINA, C MOMOIIBIO (POPMYIBI A-TO
YJIeHa, pEKyPPEHTHBIN.

Apudmernueckass u reomeTpuueckas mnporpeccuu. (CBOWCTBa WICHOB
apu(pMETHYECKON U TeoMeTpu4eckol mporpeccuii. DopMmynbl #-ro 4YiieHa
apu(MeTndecKkoil U reoMeTpudeckoi mporpeccuil. GopMynbl CYMMBI TEPBBIX 7
YJICHOB apu(PMETHUECKONW M TE€OMETPUYECKOW Mporpeccuid. 3agaun Ha MPOIICHTHI,
OAHKOBCKHE BKJIQ/Ibl, KPEAUTHI.

[IpencraBienre 0 CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAHUU
O0EeCKOHEYHO yOBbIBAIOIIEH TEOMETPUIECKOM MPOTPECCHUH.

Meron marematudeckor MHAyKIMM. [Ipocreimme npumepsl.



IMNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIETO
oOpa3oBaHUs: OHa 00eCIeUrBaeT U3YUYCHUE IPYTUX AUCLMUILIMH KaK €CTeCTBEHHO-
HAyYHOTO, TaK M TYMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOJUMO Jis
OpOAODKeHHs O00pa3oBaHMA MW JUId TOBCEIHEBHOM ku3Hu. Pa3Buthne Yy
OOy4arolmMxcs HAYYHBIX TPEJACTABICHUH O TPOUCXOXKIECHUH U CYIIHOCTU
anreOpandecknx aOCTpaKIMii, crmoco0e OTpaXEHHs MaTeMaTHYeCKON HayKou
SBJIEHUN U TIPOIIECCOB B TMpUPOJE U OOIIECTBE, pOJIM MaTeMaTUYECKOTO
MOJICJIMPOBAaHUSI B HAYYHOM TIO3HAHUM W B TPAKTHKE CIIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBIILJICHUS, HEOOXOIUMBIX
JUIS. ajanTalud B COBpEeMEHHOM IudpoBoMm obmiecTBe. M3ydenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHHS  HaONIOAaTh, CpaBHHUBATh, HAaXOAWTH
3aKOHOMEPHOCTH, TpeOyeT  KPUTUYHOCTHU MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JIEHCTBUS, BBIBOJBI, (OPMYyIHPOBATH
yrBepxaeHus. OcBoeHHE Kypca anreOpbl 0OecrneuynBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUS OOYYalONmUXCS: OHH HCIHOJIB3YIOT JCAYKTUBHBIC M WHIYKTUBHBIC
paccyxaeHusi, o00O0IIEHNEe M KOHKPETHU3allUio, a0CTparupoBaHUWE U aHAJOTHUIO.
OOyuenue anredpe MpeanoyiaracT 3HAYUTENBHBIA O0BEM CaMOCTOSTEIBHOU
NESTEIIbHOCTH  OOYYalOIIUXCs, IMO3TOMY CaMOCTOSITENIbHOE peIIeHHe 3ajad
OOyYarOIIMMHUCS SBIISIETCS Peasn3alieil 1eaTeIbHOCTHOTO MPUHIIUAIIA 00YUYEeHUSI.

B crpyktrype mnporpammbl y4eOHOTO Kypca «Amredpay yriryOoJI€HHOTO
M3Y4YEHUS! OCHOBHOE MECTO 3aHUMAIOT COJEP>KATEeIbHO-METOJUYECKUE JIMHUMU:
«Yucna © BBIUKCICHUS», «AnTeOpandecKkue BBIPpOXKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmmm». Kaxnmas w3 3THX coaepKaTeabHO-METOANYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUYEHHS Kypca, B3aUMOJCHCTBYS €
JPYTUMHU €ro JUHUSMU. B xome m3ydeHws Kypca OOYy4aromUMCS TPUXOJIUTCS
JIOTHYECKH PacCyXAaTh, UCTIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBS3M
C 3TUM B MpOrpamMmy y4eOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4eCKOro
oOpa3oBaHUs U  CHOCOOCTBYIOIIME  OBJAJEHUIO  OOYyYalOIIUMHUCS  OCHOB
YHUBEPCAJIBHOTO MareMaTH4eckoro si3bika. CopepikaTeNnbHOM U CTPYKTYpHOM
O0COOEHHOCTBhIO Y4eOHOro Kypca «AiredOpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxxanue nuHUM «Yuciia W BBIYHMCICHUS» CIYXXUT OCHOBOM s
JaNbHEHIIET0 U3Y4YeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyUYarOIIUXCSI
JIOTUYECKOTO MBIIUIEHUS, (POPMHUPOBAHHUIO YMEHHSI MTOJIb30BATHCS alTOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISI TTOBCEAHEBHOM
KU3HU. PazBuTHE MOHSTHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBS3aHO C PAllMOHAIBHBIMH M HMPPAMOHAIBHBIMUA YHUCIaMH, (HOPMHUPOBAHUEM



MPEJCTABICHUII O JEUCTBUTEIIBHOM 4YHUCJE. 3aBEPIICHUE OCBOCHUSI YMCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copnepxanue IByX ajireOpandecKux JUHUM — « AnreOpanuecKkue BhIpaKeHU s
U «YpaBHEHUS U HEPABEHCTBa» CIMOCOOCTBYET (HOPMHUPOBAHUIO Y OOYUAIOIIMXCS
MaTEMaTUYECKOro amnmapara, HeoOXOJAMMOIro MJisi pelIeHHs 3a/lad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB U OKpY’Karolel peanpHocTH. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3zoBaHus y4eOHBI MaTepuanm TPYNIUPYETCS BOKPYr  PallMOHAIBHBIX
BbIpaXEHHU. Anredpa IEMOHCTPUPYET 3HAUEHHWE MAaTeMaTUKU Kak s3bIKa JJis
IIOCTPOEHUSI MAaTEMAaTHYECKMX MOJEJIEH, OIMCAaHUs IPOLECCOB M SIBJICHUU
peanbHOro Mmwupa. B 3amaum oOydeHus ainrebOpe BXOAIT TakkKe JajbHEHIee
pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUA, HEOOXOJUMOro, B YaCTHOCTH, IS
OCBOCHMsSI Kypca UH(POPMATUKH, U OBJAJCHHE HABBIKAMU JETYKTHBHBIX
paccyxaenuil. IIpeoOpa3oBaHue CHMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpaXeHMsI, CIOCOOHOCTEN K MAaTEMAaTHYECKOMY TBOPUYECTBY.

Conepxanue GyHKIMOHAIBHO-Tpa(ruecKol JIMHUM HAIleJICHO Ha MOJy4YeHue
OOy4YaroIMMHCS 3HAHUM O (QYHKUUSX KaK BaKHEWIEH MaTeMaTH4YeCKOW MOJAeNn
JUISL OIMCAHUS U UCCIIEN0BAHMS Pa3HOOOPa3HbBIX MPOLIECCOB U SBJICHUI B IPUPOAEC
u obuiectBe. M3yueHue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYaroIIUXCA
YMEHUS UCTIOIb30BATh PA3JIMUHbIE BHIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHOT'O, CMMBOJMYECKOT0, rpa)uyecKkoro, BHOCUT BKJIaJ B (HOpPMHpPOBaHUE
MPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU LIMBUIM3AIMHI U KYJIbTYPHI.

Yriny6néHnbIi KypcC anreopsl XapaKkTepu3yeTcs U3yYECHHEM
JIOTIOJIHUTENIBHOTO TEOPETUYECKOIO amnmapaTta M CBSA3aHHBIX C HUM METOJOB
pemieHus 3agad. AusreOpa SBISETCS SI3BIKOM JJISI  ONMKMCAHUS OOBEKTOB H
3aKOHOMEPHOCTEH, CIIYKUT OCHOBOM MaTeMaTU4yecKoro mojuenuposanusd. [lpu
TOM CaMU OOBEKThl MATEeMaTHYECKUX YMO3AKJIIOUEHUN W MPUHATHIE B airedpe
OpaBUjia UX KOHCTPYUPOBAHHSA CIOCOOCTBYIOT (DOPMHPOBAHHIO  yMEHUU
00OCHOBBIBATh M JIOKA3bIBATh CYKJEHHUS, PA3BUBAIOT MATEMAaTUYECKYIO UHTYHUIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKpPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOEHUN M ydaT MX
npuMmeHeHuto. Tem cambiM anrebpa 3aHMMaeT OJHO U3 BEAYUIMX MECT B
(GbopMUPOBaHUN HAYYHO-TEOPETHUECKOTO MBIIUIEHUS 00yYarOLIUXCS.

CormacHo yueOHOMY TIaHy B 7-9 Kimaccax wu3y4aeTcss y4deOHBIM Kypc
«Anrebpa», KOTOPHIN BKIIOYAET CJIEAYIOIINE OCHOBHBIE pa3lieibl COJEp)KaHUs:
«Uucna # BBIUKCICHUS», «ANreOpandyecKkue BbIPpAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINNY.

Ha uzyudenne yueOHoro kypca «Anredpa» oroaurca 408 vacoB: B 7 kiacce
— 136 gacoB (4 yaca B Henenm0), B 8 kiacce — 136 4dacoB (4 vaca B HeAemn0), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI YUHEBHOI'O
KYPCA «AJTI'EBPA» HA VYIJYBJIEHHOM YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOrpaMMbl IO MaTEMaTHKe
XapaKkTepU3yrTCs B YACTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

NpOSIBIECHHEM HMHTEpeca K TMPOIUIOMY U  HACTOSIIEMY POCCUMCKOMN
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JOCTHKEHUSM  POCCUHCKHUX
MaTeMaTUKOB U POCCHUMCKONM MaTEMAaTHYE€CKOM IIKOJIBbI, K HCIOJIb30BAHUIO ITHX
JOCTIKEHUM B IPYTUX HAyKaX U MPUKIAIHBIX cepax;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

TOTOBHOCTHIO K BBITMIOJHEHUIO O0SI3aHHOCTEH IpakJIaHWHA U PeaIM3alluU €ro
npaB, TMPEJICTAaBICHUEM O MaTeMaTHUYeCKMX OCHOBaX (PYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOILEAYP I'PaKIAHCKOro oOlecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTHIO K OOCYKJICHHIO ATHYCCKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTH)KEHUH HayKH, OCO3HAHHEM BaKHOCTHU
MOPaJIbHO-3TUUECKUX NPUHITUIIOB B JIEATEIIbHOCTH YUEHOTO;

3) TpPyA0BOIr0 BOCIIUTAHUS:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B pPEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTU4YeCKOM HaIpPaBIICHHOCTH, OCO3HAHMEM Ba)XKHOCTU MAaTeMaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUU BCEHW KU3HH JJISl YCIEITHOW MpodecCHoHaNIbHON
JIEATEIbBHOCTY W PAa3BUTHEM HEOOXOJAUMBIX YMEHUN, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUTYATLHON TPACKTOPUH 00pa30BaHUS 1 KU3HEHHBIX TUTAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEMH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATUIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, PEIICHUMN, pacCyXJACHUH, YMEHUIO BUJICTh
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO NMO3HAHMS:

OpHEHTaIMed B JCATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTaBIICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS Y€JIOBEKa, MPUPOIBI U
oOIIecTBa, MOHMMAaHWEM MaTEMaTUYECKOM HayKh Kak cdepbl 4YeloBeYeCKOon
JEeATEIIbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYUMOCTH JUJIS Pa3BUTHS LMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKHM U MAaTEMaTHYECKON KyJIbTYpOUl KaK CpPEICTBOM
MTO3HAHUS MUPA, OBJIaJCHUEM HABBIKAMH HCCIIEIOBATEIBCKON AEATEIbHOCTH;

6) ¢pusnuyeckoro BocnMTAHHMS, (POPMUPOBAHUA KYJbTYPbl 310POBbS U
IMOIMOHAJIBHOT0 0JIATONOTy YU



FOTOBHOCTBIO TMPUMEHATh MaTeMaTHUYE€CKUE 3HAHUA B HHTEPECaX CBOETO
3I0POBBsI, BEJCHHUS  3JI0POBOTO  00Opa3a KU3HM  (340pOBOE  IHMTaHWE,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUW W OTAbIXa, peryspHas Quznueckas
aKTUBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCUU, TPU3HAHUEM CBOETO
MpaBa Ha ONTMOKY U TAKOTO )KE MpaBa APYroro 4eI0BeKa;

7) 3K0JIOTM4e€CKOr0 BOCIIUTAHUSA

OpHUEHTAIMEH Ha MPUMEHEHHWE MaTEeMAaTHYECKUX 3HAHWUW JIJI PELICHUs 3a7a4
B 00J1aCTM COXPAHHOCTU OKpYKalollled Cpefbl, MIAHUPOBAHUS TOCTYNKOB H
OLCHKH WX BO3MOXHBIX MOCJIEACTBUM JUIsI OKPYXKAIOLIEH Cpelibl, OCO3HAHUEM
r100aJIpHOTO XapaKTepa SKOJOTHUYECKUX ITPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranum K M3MEHAKINMMCSH YCJIOBHAM COLUMAJIBLHOM M NPUPOITHOMN
cpenasbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy JPYTux JIoJied, MpUoOpeTaTh B COBMECTHOM JNIE€SATEIHHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OMbITa APYTUX;

HEOOXOUMOCTHIO B (DOPMHUPOBAHUN HOBBIX 3HAHUH, (POPMYIHPOBATH HJICH,
MOHATHUSI, TUMIOTE3bI 00 0OBEKTaX W SIBJCHUSAX, B TOM YHUCJIE paHEee HEU3BECTHBIX,
OCO3HaBaTh JNEPUIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI3OB, TPEOYIOMUA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIC pelIeHUus] U JCHCTBHS, (OPMYJIUPOBaTH M OILICHUBATh PUCKH H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTe ocBO€HUS MpOrpamMMBbl M0 MaTeMaTUKE Ha YPOBHE OCHOBHOTO
o0rmiero oOpa3oBanust y o0yyaromierocsi 6yayT copMUpOBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, XapaKTepu3yIoIIecs OBJIaZICHUEM YHUBEPCAJIbHBIMU
MO3HABATEILHBIMU  JCHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHHKATHBHBIMU
JNENUCTBUSAMH U YHUBEPCATbHBIMU PETYISTUBHBIMU JICUCTBUSIMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eCTBUS
ba3oBble jornueckue 1eMCTBUSA:

BBISBISITH U XApPaKTEPU30BATh CYLIECTBEHHBIC IPU3HAKM MAaTEMAaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOUICHUN MEXIy TMOHATUSAMU, (OPMYIHPOBATH
OmpeiesICHUs IOHSITUHN, YCTaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiIacCUUKalNH,
OCHOBaHWsI JiJ1s1 0000IIEHNS U CPaBHEHUS, KpUTEPHUH MPOBOJANMOTO aHAIIN3A,



BOCIPUHHUMATh,  (OPMYyJIUPOBATb U  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPJAUTENIbHBIE U OTPULIATENbHBIE, EAMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JAHHBIX, HAOJIIOJICHUSX M YTBEPKICHUSX, MpeaaraTb KpuUTepuu Jis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTHUBOPEUHL;

JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACAYKTHBHBIX U
VWHIYKTUBHBIX YMO3aKIIFOUCHHUI, YMO3aKIIIOUEHUI 110 AaHAJIOTHH;

pa30uparh 10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKIECHUU (MpsMble U OT
IIPOTUBHOIO), MPOBOAUTH CAMOCTOSITEJIBHO JIOKA3aTENbCTBA MAaTEeMaTHYECKUX
(GakToB, BBICTPAWBATh APTyMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
NPUMEHATH METOJ MaTEeMaTUYEeCKON WHAYKIUU, OOOCHOBBIBaTH COOCTBEHHBIE
paccyKIeHus;

BbIOMpATh crnocod pemeHuss ydyeOHOM 3amauM  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pCIICHUS, BbIOMpaTh HamboOJee MOAXOMANUH C  y4ETOM
CaMOCTOATENBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregabcKue 1eCTBUS:

UCIIOJI30BaTh BOIPOCHl KakK HMCCIIEAOBATEIIbCKU HHCTPYMEHT MO3HAHUA,
bopMynMpoBaTh  BOMPOCH,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOJIeEMYy,
CaMOCTOATENILHO YCTAaHABIMBATh HMCKOMOE W JaHHOE, (hOPMHPOBATH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UILINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATENIbHO COCTABJICHHOMY IUIAHY SKCIEPHUMEHT,
UCCIIEJJOBAaHUE TI0 YCTAHOBJEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OO0ObEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSITENILHO (HOPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yJibTaTam
OpOBEAEHHOIO  HAONIONEHUS,  UCCIENOBaHUS, HKCIEPUMEHTa, OLICHUBATH
JIOCTOBEPHOCTb MOTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE PpA3BUTHE IIpoLecca, a TAaKXKE BBIIBUIaTh
IPEAIIOIOKEHHUS O €70 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH  HEJIOCTATOYHOCTh W M30BITOYHOCTh HH(OpMAalUU, JaHHBIX,
HEOOXOUMBIX JUJIsl pEIICHUs 3a/1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CHCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (GOPM IPEICTABICHUS;

BbIOMpaTh (opmy mpeAcTaBieHUs HMHPOPMALMK U HWIUTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, JuarpaMmmMamu, HHOUW rpadukoi U 1X KOMOMHALIUAMU;

OLIEHUBATh HAAEKHOCTh MH(POpPMALMU N0 KPUTEPUSM, MPEIIOKEHHBIM HIIN
c(OPMYIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC YyHUBEpPCAJbHbIC YUeOHBIE 1eiiCTBUA



BOCIPUHUMATh U (HOPMYIUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSAMHU U
HeNsIMU  OOLIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX W MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS MO XOAY PEIICHHs 3aJauH,
KOMMEHTHPOBATh MOTYYEHHbIN pe3yibTar;

B X0/1€ 0OCYKJEHHs 3a/laBaTh BOINPOCHI 10 CYIIECTBY OOCYX IAAeMON TEMBI,
npo0sieMbl, peniaeMod 3aJayd, BbICKa3bIBaTh WJCH, HAlleJICHHbIE Ha TIOMCK
pellIeHus, CONOCTaBIATh CBOU CYXKICHHUS C CYXICHUSAMH JPYIMX YYacTHHKOB
nuanora, oOHapyXUBaTh Pa3IMyMe M CXOJACTBO MO3MUIMI, B KOPPEKTHOU (opme
(dbopMyIupOBaTh Pa3HOIIACHS, CBOU BO3PAXKECHUS;

IPENCTABIATh PE3YyJbTaThl PELICHUS 3aa4M, SKCIEPUMEHTA, UCCIIEI0OBAaHNU,
IpOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
NpEe3eHTALNUN U 0COOEHHOCTEN ay TUTOPUH;

NOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWMBHUyaJIbHOU
paboThl MpU pEIIEHUU YYEOHBIX MaTeMaTHYECKUX 3aJay, MPUHUMATH LEJNb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pPaOOTHI,
pacnpenensaTh BUIAbl padOT, IOroBapuBATHCS, OOCYX AaTh MPOLECC U PE3YJbTAT
paboThI, 00001IaTh MHEHUST HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (0OCYkJeHHsS, OOMEH MHEHH,
«MO3TOBbI€ ILITYpPMb» W HWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATb CBOM JAEMCTBHUS C JPYTMMH YJ€HaMH KOMAaHbI, OLICHHWBATH
KauecTBO pe3yjbTaTa M KayecTBO CBOEro BKJIaJa B OOMIMI pe3ynbTar o
KpUTEPUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUueOHbIe 1eiicTBUS
Camoopranusamnus:

BBISIBIISITH TPOOJIEMBI TSI PEIICHUS B JKU3HCHHBIX W YYCOHBIX CHUTYaIHsIX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0/IAaX MPUHATUS PEIICHUN (MHIUBUIYATbHOEC,
IpyIIIOBOE);

CaMOCTOSITEIIFHO COCTABJISITh IUJIAH, AJITOPUTM pEIICHHs 3a1adu (WIH €ro
9JacTh), BBIOMpaATh CIIOCOO pEIICHHS C YYETOM MMEIOIIMXCS PECypCcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BapHAHTHI
pelieHuit ¢ yaéToM HOBOIM HH(OPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII UHTE/JIEKT:

BJIaJIETh CIIOCOOAMHM CaMOMPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yibTaTa
pelIeHust MaTeMaTUYeCKOM 3a1aui, CaMOMOTHBAIIMH U peIieKcuu;

MPEABUICTh TPYJAHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTh KOPPEKTHBBI B JIEATCILHOCTh HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
HaWJICHHBIX OIHUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa ACATEIBHOCTH IOCTABICHHON LEIH U
YCIIOBUSIM, OOBSACHATH IPUYNHBI JOCTHXKEHUS WM HEAOCTUKEHUS 1I€JIN, HAaXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BbIpaXaTb SMOLUU IpPU HU3YYECHUH MaTEeMAaTUYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh 3MOLMOHAJIBHYIO OLICHKY PEIICHHUS 3aJauH.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy o0y4yeHus B 7 kjiacce 00yJaroniuiicss MOJIy4IHUT CISAYIOIINE MPEIMETHBIC
pe3yJIbTaThl:

Yucnaa 1 BBIYMCICHUS

PanuonansHbIe Yncia.

[lepexoauTe OT 0AHON (HOPMBI 3aMKMCH YUCEN K JIpYyroil (mpeoOpa3oBHIBAThH
JECATHUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JIECATUUHYIO JPOOB).

Hcnonbs30BaTh MOHIATUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA LIEJIBIX
YUCeJl, MHOXKECTBA PALMOHAJIBHBIX YHCEI MPU PEIIEHWHA 3a7a4, HPOBEICHUU
pPacCyXJI€HUM U I0Ka3aTENbCTB.

[ToHumaTh 1 OOBICHATH CMBICT O3UIIMOHHOW 3alTUCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YNIOPSAOYMBATH PALMOHAJIBHBIE YUCIIA.

BrinonuaTh, coueras yCTHbIE W NMUChbMEHHBIE TPUEMBI, apuUMETHUECKUE
JICVCTBUS C pallMOHAIIBHBIMU YUCIIAMH, UCIIOJIb30BaTh CBOKMCTBA YMCEI U MPABUIIA
JNIEUCTBUN, NPUEMBI pALIMOHATbHBIX BEIYMCIICHUN.

BBInoNHATH 1EMCTBUS CO CTENEHSAMU C HATYPaJIbHBIMU MTOKA3ATENSIMH.

HaxoguTh 3HayeHUsT YMCIOBBIX BBIPAXKEHUH, COAEPKAIIMUX PalMOHAJIbHBIE
yyclia M CTENEHUW C HaTypalbHBIM IIOKa3aTeJeM, MPUMEHSATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIISITh U OIEHUBATh YUCIIOBBIC BBIPAYKEHUS
IPYU PEUICHUH MPAKTUYECKUX 3a/1a4 U 3aJ1a4 U3 APYTUX yU4eOHBIX MIPEIMETOB.

OKpyrsaTh 4Mclia C 33JaHHOM TOYHOCTBIO, a TaKXKe II0 CMBICIY
MPAKTUYECKONM CHUTyalld, BBINOJHATh MPUKUAKY H OLEHKY pe3yJjbTara
BBIYMCJICHUW, OLIEHKY 3HAQUEHUN YHWCIOBBIX BBIPAXKEHUW, B TOM YHCIE MpPH
pEUIEHNU MPAKTUYECKUX 3a/1au.

Pemate TekcTOBBIE 3amauu  apuPMETHUECKHM CIIOCOOOM, HCIOIb30BaATh
TAONHIIBI, CXEMBI, YEPTEKH, APYTHE CPEICTBA NPEICTABICHUS MaHHBIX TIPH
pELICHUH 3a1a4.

Pemiate mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPUUOHAIBHOCTBIO BEJIIMYKMH, MPOLEHTAMHU, WHTEPHPETUPOBATH
pe3yabTaThl pELICHUs 3a7a4 ¢ YYETOM OTpaHUYEHUM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.



J1emuMOCTb.

Jloka3pIBaTh U MPUMEHSTH NPU PEIICHUH 3a]1a4 MPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AEIMMOCTH CYMMBI U NIPOM3BEICHUS LIEJIBIX YUCEIL.

PackiiaapiBaTh HA MHOXKHUTENIM HATypaJIbHbBIE YUCTIA.

CB00OHO OMEpUpPOBaTh MOHATHUSAMH: UYETHOE YHCIO, HEYETHOE YHUCIIO,
B3aUMHO ITPOCTHIE YHUCIIA.

Haxoaute HamOobmMiA OOIIMI JETUTEIh M HaWMMeEHbIee o0Iee KpaTHOe
YyUCell ¥ UCIIOIb30BaTh UX MPU PEUICHUH 3a/1a4, IPUMEHThH anroput™ EBkiuaa.

OnepupoBaTh TMOHATHEM OCTaTKa [0 MOJYJIIO, NPUMEHSATH CBOMCTBA
CpPaBHECHUU 110 MOJYJIIO.

AJireOpanvecKkue BbIPasKeHU s

BripakeHus ¢ mepeMeHHBIMU.

Hcnonb3oBaTh airedOpanvyeckyto TEPMUHOJIOTHUIO U CUMBOJUKY, NMPUMEHSThH
e€ B MpoIecce OCBOCHUS Y4eOHOTO MaTepurara.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKCHHM MPH 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

Hcnonp3oBaTh  MOHATHE  TOXKJAECTBA,  BBINOJHATH  TOXKJICCTBEHHBIE
npeoOpa3oBaHUsl BRIPAKEHUM, I0Ka3bIBaTh TOXKIECTBA.

MHOrO4JICHBI.

Beimonuare  mpeoOpa3oBaHUsS — IIEJOTO  BBIpAKEHHWS B MHOTOYWICH
MIPUBEJICHUEM TTOI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BeimonHaTe neicTBus (CI0KEHHE, BRIYMTAHHE, YMHOXXEHHE) C OJIHOWICHAMU
¥ C MHOTOWICHAMH, MPUMEHATh (hOPMYJIBI COKPAIIEHHOTO YMHOXKEHHS (KBajpaT U
Ky0 CyMMBbI, KBaJpaT U KyO pa3sHOCTH, pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIC JIJIs1 YIPOIICHHS BEIYMCIICHUH.

OcCylIecTBISATh PA3JIOKECHUE MHOTOWJICHOB HAa MHOXHTEIM C TTOMOIIBIO
BBIHECCHMS 32 CKOOKH OOINET0 MHOXKHTEIS, TPYIIIUPOBKH CaracMbIX, MPHUMEHSS
(bopMyJIBI COKPAIIEHHOTO YMHOXEHUS.

[TpumensaTs mpeodpa3oBaHMs] MHOTOWICHOB JJISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PeaIbHOM MPaKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMU ITOKA3aTEISAMM IS
peoOpa30BaHuUs BRIPAKCHUM.

YpaBHeHUSA U HEPABEHCTBA

Pemars yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHsS NpaBUia
nepexo/ia OT UCXOAHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, siBasieTcs
JIM YUCJIO KOPHEM YpPaBHEHHUSI.

[TonGupate npuMepbl TMap YKCEN, SBISIOUIUXCS PEIICHUEM JMHEHHOTO
YpaBHEHUS C IBYMSI IEPEMEHHBIMH.



CTpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JUHEHHOrOo YypaBHEHUS C
JBYMSl TIEPEMEHHBIMU, TOJB3YACh Tpa@UKOM, MPUBOIAUTH MPUMEPHI PEIICHUS
yYpaBHEHUHI.

Pemate cuctembl 1ByX JIMHEWMHBIX YPABHEHHM C JBYMS IEPEMEHHBIMU, B TOM
qucie rpaguyecku.

CocTaBnaATh W pemiath JUHEHHOE YypaBHEHHE WU CHUCTEMY JIMHEHHBIX
YpaBHEHUN TIO0 YCIOBHUIO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M MOJIy4YE€HHBIH pe3ybTarT.

DOyHKUNHA

Koopaunate! u rpaduku.

N3006paxaTh Ha KOOPJUHATHON MPAMOI TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YUCIOBbIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

Otmeuats B KOOPAMHATHOM MIOCKOCTH TOYKH 10 33JJaHHBIM KOOPAMHATAM.

OyHKIUY.

Crpouts rpaduKu TUHEHHBIX (DYHKIIHMA.

OnuceiBaTh C TOMOIIbIO (QYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMS, PACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTD,
MPOU3BOAUTENLHOCTD, BpeMsi, 00bEM pabOTEHI.

Haxonuts 3Hauenne QpyHKIIMM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuil crmoco0 MpencTaBiICHHs W aHanM3a WHGOpMAIH,
U3BJIEKATh U UHTEPIIPETUPOBATH HHPOPMALIUIO U3 TPa()UKOB PEAbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh cBoOWcTBa (PYHKIMI s aHamu3a TpaUKOB peabHBIX
3aBUCUMOCTEW (HynM (GYHKIMHM, TPOMEKYTKHM 3HAKOMOCTOSHCTBA (YHKIINH,
MPOMEXKYTKH BO3pacTaHusi U yObIBaHUsA (GYHKUMUU, HanOOJbIlIee W HaUMEHbIIEe
3HaueHUs YHKIHH).

Hcnonp3oBathk rpaduku Asis UCcae10BaHUs IPOLECCOB U 3aBUCUMOCTEHN, MTPU
pellleHn  3a7a4 U3 APYTruX YUeOHbIX IPEIMETOB U PEATbHON KU3HU.

K koHniy 00y4yeHus B 8 kjiacce 00y4arouuiicss MOJIy4YHT CIAEAYIOIIHUE MPEAMETHBIE
pE3yIbTaTHhI:
Yuciia 1 BbIYMCTICHUS
HppaunonanpHble 4yncia.
IloHuMaTe W MCHOJB30BATH IPEACTABICHUS O PACIIMPEHUU YHMCIIOBBIX
MHOKECTB.
CB0OOAHO OIEepupoOBaTh MOHATUSAMU: KBaIPATHBIM KOPEHb, apU(PMETUUECKUN
KBaJIPaTHBII KOPEHb, UPPALMOHAIBHOE YUCIIO, HAXOIUTh, OLICHUBATh KBAJIpaTHBIC
KOpHM,  MCHOJB3yd  MNpU  HEOOXOAUMOCTH  KaJbKYJSITOpP,  BBIINOJHATH



npeoOpa3oBaHMsl BBIPAKEHUN, COJEp)KALIUX KBaJApaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh HavyallbHbIE MPEJICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YKCeN JUUIsl CPAaBHEHUs], OKPYIJIEHUSI U BBIYMCIECHUH, N300paxaTh JEHCTBUTEIbHbIE
YKCJIa TOYKaMU Ha KOOPAUHATHOU MPSMOM.

Hcnons30Bath 3anmucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JIECSTHYHBIX
npobeit u creneHeil uucia 10, 3anMchiBaTh M OKPYTJIATh YKUCIOBBIE 3HAYECHMS
peanbHbIX BEJIMYHH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMOCTb.

CB0OOOHO oOmepupoBaTh MOHATHEM OCTaTKa MO MOJYJIO, HPUMEHSThH
CBOICTBA CpaBHEHUI MO MOAYJIO, HAXOJUTh OCTATKU CYMMBI U MPOU3BEACHHUS 110
JAHHOMY MOZYJIIO.

AJire0OpanvecKkue BbIpasKeHHs

JpoOHO-parmoHaIbHbIE BEIPAXKECHUSI.

HaxonuTe nonmycTuMble 3HAYEHUS! MEPEMEHHBIX B JIPOOHO-pALIMOHAIBHBIX
BBIPKECHUSIX.

[IpuMeHATh OCHOBHOE CBOWCTBO PAIMOHAILHOM IPOOH.

BoinonusaTe npuBeAeHue anredpandeckux po0ei Kk o0lieMy 3HaMeHaTelo,
CIIOKEHUE, YMHOKEHHE, JIETICHUE alIreOpanyecKux Apooeil.

BbINOMHATE TOXKIECTBEHHBIE TPEOOPA30BAHNS PALIMOHATIBHBIX BBIPAYKEHUI.

[TpumensTh npeoOpa3oBaHUs BEIPAXKEHUHN JJIsl PEIICHUs] pa3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAJIbHON MPAKTHKHU.

Crenenu.

[IpuMeHsATh TOHSATHUE CTENEHW C LEeJIbIM T0Ka3aTeleM, BBINOJIHATh
peoOpa3oBaHusl BRIPAXKEHUH, COJEPKAIMX CTEIEHHU C LIEJIbIM [T0Ka3aTeIeM.

HppauyoHanbHble BBIPAXKCHUS.

HaxonuTth 1onmycTrMble 3HaYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COACPKALIUX
apu(meTnyecKkue KBaJpaTHbIe KOPHHU.

BeinonsaTe npeoOpa3oBaHUs MPPALMOHAIBHBIX BBIPAXKEHUH, HMCHOJB3YS
CBOMCTBA KOPHEM.

YpaBHeHUA U HEPABEHCTBA

Pemate kBagpaTHbIe ypaBHEHUS.

Pematb 1poOHO-panioOHaIbHbBIE YPABHEHHUSL.

Pewlate nuHelHbIE ypaBHEHHMsS C MapaMeTpaMmH, HECIOXKHbIE CHCTEMbI
JIMHEWHBIX YPABHEHUH C ITApAMETPAMH.

[IpoBOaUTE MCCIIENOBaHUs YPABHEHUN U CUCTEM YpPaBHEHUMH, B TOM YHCIIE C
npUMEHEHuEeM TpadUyecKux NpeacTaBleHud (yCTaHaBIMBATh, UMEET JIU
YpaBHEHUE WM CHUCTEMa YPAaBHEHHUW pELICHUs, €CIM HMEET, TO CKOJIbKO, H
npouee).



[TepexoauTe OT cioBecHOW (GOPMYIHPOBKH 3a7auul K e€ anrebpanyeckoun
MOJIEIA C TIOMOIIBIO COCTaBJICHUSI YpPAaBHEHHUS WJIM CHUCTEMbl YpPaBHEHHI,
HHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1a4M TIOJTyICHHBIN pPe3yJIbTaT.

[IpuMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB [JIsi CpPaBHEHUS, OICHKH,
pemaTh JIMHEWHbIE HEPaBEHCTBA C OJHOM MEpEeMEHHOM W MX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WILTIOCTPAIIMI0O MHOXKECTBA PEIICHHH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUUH

[TorumaTe ¥ KCMONB30BATh (DYHKIIMOHATLHBIC MOHATHUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHHUsI), ONPEACNATh 3HaueHHWE (PYHKIUU IO 3HAYCHUIO
apryMeHTa, OMpeIessaTh CBOMCTBA (QyHKIHH 10 e€ TpaduKy.

Crpouth rpadyiku QyHKIUH , ONMKUCHIBATH CBOMCTBA YUCIOBOW (PYHKITUHU TIO
e€ rpaduxy.

K konIty oOydyenus B 9 kjacce o0ydaronuiics MoJyduT CJICIYIONINUE MPEIMETHBIC
pEe3yJIbTATHI:

Yuciia 1 BBIYMCTCHUS

CB00OOHO oOlEepUpOBaTh MOHSATUSMHU: KOPEHb n-W CTENEHU, CTENEHb C
pallMOHAJIBHBIM IIOKa3aTejieM, HaxOAUTb KOPEHb #M-U CTEIECHU, CTEIEHb C
palMOHANBHBIM TOKa3aTeIeM, HCIOJb3ysd MpPU HEOOXOIUMOCTH KaJbKYJISTOP,
IIPUMEHATH CBOWCTBA KOPHS 11-1 CTENEHU, CTETIEHU C PALIMOHAJIbHBIM [IOKA3aTEIIEM.

Hcnonp30BaTh NMOHATHE MHOKECTBA ACHMCTBUTEIBHBIX YMCEN IIPU PELICHUU
3a71a4, IPOBEACHUH PACCYKICHUMN U JOKA3aTEIIbCTB.

CpaBHUBaTh M YHOPSJOYMBATH JEHCTBUTENbHBIE YHCIA, OKPYIJIATH
JICVUCTBUTENBHBIC YHCIIA, BBIMIOJIHATh MPUKUJIKY PE3yJIbTaTa BBIYMCICHHUM, OLIEHKY
YHCJIOBBIX BBIPAKECHUMU.

AJuire0panvecKkue BbIpasKeHUs

CB00OHO oOmepupoBaTh TMOHATHEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOpHM KBaJpaTHOI'O TPEXUWICHA.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIICH HA TIMHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHbIE W KBaApaTHbIE ypaBHEHUWS, YPABHEHHS, CBOJSAIIMECA K
HUM, TpOOHO-paIlMOHAIbHBIC YPABHEHUS.

PemaTe HecnoXHBIE KBapaTHBIE YPABHEHHUS C TAPAMETPOM.

PemaTtp nvHENHbIE HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HCIOJIb30BaTh
METOJI MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HAa YHUCJIOBOM MPSIMOM,
3alMChIBATh PEUICHUE C TOMOIIBIO CUMBOJIOB.

Pemarp cucrtemel ABYX JIMHEHMHBIX YPAaBHEHUU C JByMs IEPEMEHHBIMHU U
CHUCTEMBI IBYX YPABHEHHH, B KOTOPBIX OJHO YPABHEHUE HE ABJISCTCS JTUHECUHBIM.

PemaTp HeCnOKHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHUM C TApaMETPOM.



[IpuMeHATh METO/BI PABHOCUIILHBIX TTPEOOpPa30BaHMM, 3aMEHbBI IIEPEMEHHOM,
rpaduyecKoro METo/1a MpU pelieHuH ypaBHEHHH 3-i 1 4-11 cTeneHex.

Pemate  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHCTEMbl  HEpPABEHCTB,
BKJIIOYAIOUIME KBAJpPAaTHOE HEPABEHCTBO, M300pakaTh pEUIEHHE CUCTEMbI
HEPaBEHCTB Ha YKMCIIOBOM MPSMOM, 3aIIMCHIBATH PEIICHHUE C TIOMOIIBIO CUMBOJIOB.

Pemwate ypaBHEHHMS, HEpPABEHCTBA W HUX CHCTEMBI, B TOM YHUCIE C
OrpaHUYECHMSIMH, HAIIPUMED, B LIEJIBIX YUCIAX.

[IpoBoauTh HCCIIETOBaHNS YPAaBHEHUW M CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
OpUMEHEHHEM TrpaUuecKux TMpeAcTaBiIeHUi (ycTaHaBIMBaTb, HMMEET JIU
YpPaBHEHUE WM CHCTEMa YPAaBHEHHUW pELICHUsS, €CIU HMEET, TO CKOJIBKO, H
npouee).

Pemarp TekcTOBBIE 3amauM  anreOpayecKuM CIOCOOOM C  TOMOIIBIO
COCTABJICHUS YPABHEHUH, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHHS, HEPABEHCTBA M UX CHCTEMbI JUISI COCTaBIICHUS
MAaTeMaTU4YEeCKOW MOJEIN peallbHOM CUTyallud WIA [OPUKIAJAHOM 3a7adu,
WHTEPHPETUPOBATH MOJYyUYEHHBIE PE3YyJIbTaThl B 3aJAHHOM KOHTEKCTE.

YuciioBble MOCIEA0BATEbHOCTH U NPOTrPecCUuH

CBoOOAHO omepupoBaTh MOHATUSMH: 3aBUCHUMOCTb, (YHKUHUS, Tpadux
GyHKUMM, TpsMas MOPONOPLUUOHANBHOCTb, JIMHEHWHas (QyHKOuUs, oOpaTHas
IPONOPLUUOHATIBHOCTD, TapadoJa, runepoosa, KyCoOuHO-3a1aHHast QyHKIUS.

HccnenoBars pyHkuuio no e€ rpaduky, ycTaHaBIUBaTh CBOMCTBA (PYHKIUH:
o01acTh ONpEENICHUsl, MHOXECTBO 3HAY€HUH, HyIU (QYHKUHH, TPOMEXYTKU
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKM BO3pacTaHuss U yObIBaHUS, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIEE M HAMMEHbBIIIEe 3HAUSHUS], ACUMITOTHI.

Pacnio3naBaTh KBaJpaTUUHYIO (YHKIHUIO 1O (OpMyJie, IPUBOAUTH NPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHOM KU3HH, (PU3UKH, TEOMETPHH.

OmnpenensTh MmoyiokeHue rpaduka KBaJpaTHUHON (PYHKIHU B 3aBHCHUMOCTH
oT e€ K03 (PUIHEHTOB.

Crpouts rpaduKk KBagpaTUYHOM  (PYHKIMH, OIHUCHIBATH  CBOMCTBA
KBaJpaTUYHOU PyHKIMU 10 € rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBaAPATUIHON (DYHKIIMH JIJISl PEILICHHUS 3a/1a4.

Ha npumepe kBagpatuunoil GpyHKIMU cTpouth rpaduk GyHKImu y =af(kx +
b) + ¢ ¢ momombio ipeodOpazoBanuil rpaduka GyHKIUN y=£(X).

NnnroctpupoBaTh € MOMOIIBIO TpauKa peajbHyl 3aBUCHUMOCTh WU
IPOLIECC MO X XapaKTEPUCTUKAM.

Apudmernyeckasi u reoMeTprUYeCKasi NPOrpeccuu

CB00OOAHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATENILHOCTD, apu(pMeTHUYECKas
Y TEOMETPUYECKasi IPOrPECCHH.



3amaBaTh TOCIEIOBATEIBHOCTH PA3HBIMH CIIOCOOAMU: OMHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIBIO (OPMYIIBI #-TO YJI€HA, PEKYPPEHTHBIM.

BbINONHATE  BBIYMCIEHHUS C  HCHONBb30BaHMEM (OpMyN #-TO  4YJIeHa
apu(PMETUIECKON 1 TE€OMETPUUECKON MTPOTPECCHI, CYMMBI MIEPBBIX /1 YJICHOB.

N300pakarh ujeHBbl MOCIENOBATEIBLHOCTH TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemats 3amaum, CBSI3aHHBIE C YMCJIOBBIMHM MOCJIEIOBATEIbHOCTAMH, B TOM
YHCIie 33/1a4U U3 PEAIbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJISTOpa, HU(POBBIX
TEXHOJIOTHUH).

Pacrio3naBaTh W NPUBOAUTH TPHUMEPHl KOHEYHBIX U  OECKOHEUHBIX
MOCJIEIOBAaTENbHOCTEW,  OTPAHUYEHHBIX  MOCIEJOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIINX ) MOCIEA0BATEILHOCTEN.

NmeTp npeacTaBieHre 0 CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HaXOIUTh
CYMMY OECKOHEYHO yOBIBAIOIIEH Fr€OMETPUUECKON POIPECCHH.

[TpumeHsATh METOI MaTEMAaTUYECKON MHAYKIIUHU NPU PEIICHUH 3a/1a4.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NPoBePSIEeMOro .
0o0pa3oBaTe/ILHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna 1 BEIYUCIEHUSA
L1 BrimonHsaTh, coderass YCTHbIE U NMHCbMEHHBIE MPHEMBI, apupMETHUECKHUE
' JICHCTBHUSI C pallMOHAIbHBIMU YU CIIAMU
HaxonuTh 3HaueHUsT YHMCIOBBIX BBIPAKEHUH, MPUMEHSITH pasHOOOpa3HbIC
1.2 CcrocoObl W TpPUEMBI BBIYUCICHUS 3HAUYEHUN JAPOOHBIX BBIPAKCHUM,
coJiepKaux OObBIKHOBEHHBIE U IECATUYHBIE TPOOH
[lepexonuTh OT 0AHOM (OPMBI 3alKCH YUCEN K Ipyroi (mpeoOpa3oBbIBaTh
1.3 JECSTUUHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATHYHYIO JIPOOB)
1.4 CpaBHUBaTh ¥ yNoOps10YMBaTh pPallMOHAJIbHbIC YUCIa
1.5 OxpyrisTh uncia
BbIMONHATE TPUKUAKY W OLEHKY pe3ysibTaTa BBIUYMCICHUM, OICHKY
1.6 3HAYEHUW YHCIIOBBIX BBIPAXEHUW. BBINONHATH NEUCTBUSA CO CTENEHSAMH C
HATypaJbHBIMU TTOKA3aTEIISIMU
17 [IpuMeHATh NpPU3HAKU  JE€IMMOCTH, pPa3jOKE€HHWE Ha  MHOXKUTEIU
' HATypaIbHBIX YHCEI
Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C OTHOIICHHEM
13 BEJINYMH, MIPONOPLUOHAIBHOCTHIO BeJ‘II/I‘II/IH," npoueHTaMliI,
MHTEPIPETUPOBATh PE3YJIbTATHl PELICHUs 3aJlady ¢ Y4ETOM OrpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBaEMbIX 00BEKTOB
2 AnrebpanyecKkue BEIpaKCHUS
21 Hcnonp3oBaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJHKY, TPUMEHSTh
' e€ B Ipoliecce 0OCBOEHUS y4eOHOro Marepuala
)7 Haxonuth 3HaueHus OyKBEHHBIX BBIPXEHHI NpPU 3a/JlaHHBIX 3HAYEHUSX
' HepEMEHHBIX
)3 BeimonasATE  mpeoOpa3oBaHUS  IIEIOTO  BBIPAKEHHUST B~ MHOTOYJICH
' MIPUBEJICHUEM TTOI00HBIX CIIaraéMbIX, PACKPHITHEM CKOOOK
24 BBINIONHATE YMHOXKEHHME OJHOWIEHAa HAa MHOIOYWIEH M MHOTOWIEHa Ha
' MHOTOWIEH, TPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH
OcCylIecTBIATh PA30KEHUE MHOIOWIEHOB Ha MHOMKUTEIU C IOMOILBIO
2.5 BbIHECEHHS 3a CKOOKM OOIIEero MHOXUTENs, TPYHNIUPOBKH CllaraeMbIX,
MpUMEHEHUs (HOPMYII COKPAIEHHOTO YMHOXKCHHUS
2.6 [IpumensaTs mpeodpa3oBaHUsI MHOTOWICHOB JIJIsl PEIICHHS PA3IMYHbBIX 33724




U3 MaTEMAaTHUKH, CMCKHBIX IIPEIMCTOB, U3 peanLHoﬁ IIPAaKTHUKH

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypPaIbHBIMHU IIOKA3ATEJSIMU UL

27 peoOpa3oBaHus BRIPAKCHUI
3 VYpaBHEHHUsI U HEPABEHCTBA
Pemate nuHENHBIE YpaBHEHHs C OJHOW IIEPEMEHHOM, IIPUMEHSS IIpaBUia
3.1 Iepexosia OT MCXOJHOTO YpaBHEHMS K PaBHOCWIBHOMY eMmy. lIpoBepsrs,
ABJIETCS JIN YUCIIO KOPHEM YPABHEHHUS
39 [TpumensTs Tpaduyueckrie METONbI MPU PELICHUH JTUHEWHBIX ypaBHEHUN U
' UX CHCTEM
13 [TonOupats npuMepsl Hap 4YHCEN, SBISIOLIMXCS pPELUICHHEM JIMHEHHOro
' YPaBHEHUS C IBYMs IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHUS C
34 JBYMsl TEPEMEHHBIMM; TOJIb3YSIChb TIpadUKOM, MPHUBOAUTH IPUMEPHI
pEILIEHUs] ypaBHEHUS
35 Pemate crucrteMbl AByX JIMHEWHBIX YPaBHEHHUU C JIByMs NEPEMEHHBIMH, B
' TOM YHCIIe rpaduaecku
CocraBnATh M pellaTh JMHEWHOE YpPaBHEHUE WM CHCTEMY JIMHEWHBIX
3.6 YpaBHEHUM MO YCIOBUIO 3a/1a4yd, WHTEPIPETHUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4M MOJIy4YE€HHBIN pe3ynbTaT
4 Koopaunare! u rpadpuku. yHKIum
N300pakaTb Ha KOOPAMHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HWHTEPBaJbl, 3alHChIBATh
YHCIIOBBIC IPOMEXKYTKH Ha anreOpanyecKoM sI3bIKe
4.2 OTMedaTh B KOOPAUHATHOM MIOCKOCTH TOYKH IO 33JIaHHBIM KOOpIMHATaAM
4.3 Ctpouts rpaduky TUHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKIUU y = [X|
OnuceiBaTh C TOMOLIbIO (YHKIMHA H3BECTHBIE 3aBHCHMOCTH MEXITY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE, LIEHY, KOJINYECTBO, CTOUMOCTb,
IIPOU3BOIUTENBHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxonuTh 3HaueHue GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumarsp rpaduyeckuii crocod npencTaBieHUs W aHaIu3a HH(OpMaImH,
4.6 U3BJICKaTh W HMHTEPIPETUPOBATh HWHGPOpPMALUI0O U3 TPapUKOB peanbHbIX
IIPOLIECCOB U 3aBUCHUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
NpoBepPsieMOro .
0o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUSA

1.1

Hcnonp30BaTh HavyalbHEIC MMpEaACTaBJICHHUA O MHOXCECTBC Z[ef/'ICTBI/ITGJ'ILHBIX




qyucen JUIA CPaBHEHMs, OKpYIJICHMsT W  BBIYMCICHUH, M300paxkaTh
JICHCTBUTEIIbHBIE YHCIIA TOUKAMHU HAa KOOPAUHATHOW MPSAMOUN

1.2

1.3

[IpumeHsTh MOHATHE apU(METUYECKOro KBAJpPaTHOTO KOPHS, HAXOIHUTh
KBaJIpaTHble KOPHHU, UCHOJb3ysl MpU HEOOXOOUMOCTU KaJbKYJIATOD,
BBIMOJHATh NPEeoOpa30BaHUs BBIPAXKEHUM, COAEpKALIUX KBaJIpaTHBIC
KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH

Hcnonp30BaTh 3amucy OOJIBIINX W MaJbIX YHUCEN C IIOMOINBIO AECITHYHBIX
npobOeit u creneHel yucna 10

Anrebpanyeckue BbIpaXESHUs

2.1

2.2

[IpuMeHSTh TOHSATHE CTENEHW C [EeNbIM  II0KAa3aTelieM, BBIOJHSTH
peoOpa3oBaHus BEIPAKCHHIA, COJIEPIKAIIIX CTETICHH C IIEJIBIM ITOKa3aTeIeM
BBITIOTHATE TOXIECTBEHHBIC MPeoOpa3oBaHMs PAlMOHATBHBIX BBIPAXKCHHIMA
HAa OCHOBE TIPaBHJ JICWCTBHH HAJ MHOTOWICHAMH W allreOpandecKuMH
JIPOOSMH

23

PacknanpiBaTh KBaipaTHBIA TPEXUWIEH HA MHOXKUTEIN

24

3.1

3.2

[TpumensTh peoOpa3oBaHUs BBHIPAKEHUI Ul pELICHUs PAa3JIMYHBIX 3a]ad
U3 MaTeMaTHKHU, CMEXKHBIX IPEIMETOB, U3 PEAIbHON IPAKTUKU

VYpaBHEHUS 1 HEPABEHCTBA

Pemarp nuHelHbIE, KBaJpaTHbIE YPAaBHEHUS U pallMOHAIbHBIE YPAaBHEHMS,
CBOJALIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C JIBYyMsI IEPEMEHHBIMU
IIpoBOaUTE MPOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHEM IpadUyecKuX MpeacTaBiIeHui (ycTaHaBINBATh,
HMMEET JIM YPaBHEHUE WIM CHCTEMA YPABHEHUMN DPELICHHUs, €CIU MUMEET, TO
CKOJIBKO, U TIpOYEe)

33

34

[lepexonuTh OT cioBecHON (OPMYIUPOBKH 3a7aud K €€ ainredpanyeckoit
MOJIEJIM C TOMOIIBIO COCTAaBJICHUS YpPaBHEHHUS WM CUCTEMbl YPABHEHMI,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlaydl IOJyYEHHBIN
pe3ynbTaT

[TpuMeHATh CBONCTBA YHMCIIOBBIX HEPABEHCTB JUIsI CPAaBHEHMS, OILICHKH,
pelaTth JIMHEHHbIe HEpaBEHCTBA C OJHON IMEPEMEHHOM M HMX CHUCTEMBI,
JaBaTh TpapHUUECKyl0 WIIIOCTPAIIMI0 MHOXECTBA pEIIeHU HEepaBEeHCTBA,
CHCTEMBbl HEpAaBEHCTB

OyHKINHT

4.1

[Tonumath U KUCIONIB30BaTh (DYHKIMOHAIBHBIE MOHATHS U S3bIK (TEPMUHBL,
CUMBOJIMYECKUE O0O3HAuY€HUs), ONpEHeNATh 3HayeHHe (QyHKUHUU IO
3HAYEHUIO apTyMEHTa, ONPEACIATh CBOMCTBA (YHKINU 10 €€ TpaduKy

4.2

CtpouTth rpaduKu dJIeMEHTapHBIX QYHKINI BUIA:
y=k/x




kix

, Y =x%, y = X%, y = [x|, onuCchIBaTh CBOHCTBa 4MCIOBOM (DYHKIUHU MO €€

rpaduky

9 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
MPoBePSIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYKCIICHUS
1.1 CpaBHMBATh U yNOPSAAOYMBATH PAlMOHAIBHBIE U UPPALIMOHAIBHBIE YKCTIa
BemonHsaTe apudmMerndeckue IEHCTBUS C  pallMOHaIbHBIMH YHCIIAMH,
1.2 coueras YCTHbIE M NHCHbMEHHbIE MPHUEMBI, BBINOIHATh BBIYMCICHUS C
MPpPALMOHAIBHBIMU YU CIIAMU
13 HaxonuTe 3HaueHHs CTENEHEM C LEeJIbIMA MOKa3aTelsIMH M KOpHEW,
' BBIYHCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKEHUI
L4 OKpyriaTh JI€WCTBUTENIbHBIE YKCIIA, BBINOJHATH TNPUKHUAKY pe3yibTaTa
' BBIYMCIIEHUM, OLIEHKY YHCIIOBBIX BbIPAXKEHUI
2 YpaBHEHUS U HEPABEHCTBA
21 Pemate nuHeliHbIE M KBaJgpaTHBIC YpaBHEHUS, YPAaBHEHHS, CBOISAIIMECS K
HUM, POCTEUIIHE TPOOHO-PAMOHAILHEIC YPaBHEHUS
Pemats cuctemMbl OBYX JIMHEHMHBIX yYpaBHEHUU C JIBYMS MEPEMEHHBIMH W
2.2 CHUCTEMbl JBYX YpPaBHEHHI, B KOTOPBIX OJHO YypaBHEHHE HE SBISIETCS
JIMHEWHBIM
Pemate TekcTOBBIE 3agauM anredOpanvyeckuM CrnocoboM ¢ TOMOIIBIO
2.3 COCTAaBJICHUS] YpaBHEHUsI WJIM CHCTEMbl JIByX YpPaBHEHUH C JBYMs
nepeMeHHBIMHU
[IpoBOaUTH MpoOCTEiIIKEe NCCAEIOBAHNS YPABHEHU U CUCTEM YpaBHEHHI, B
24 TOM 4YHCJIE C TpUMEHEHHWEM TrpaduyecKuX TNpeCTaBIeHUN (HampuMep,
' yCTaHaBIUBATh, UMEET JM YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUM peIICHUS,
€CJIM UMEET, TO CKOJIBKO)
Pemarte nuHelHbIE HEpaBEHCTBA, KBAJpPaTHHIE HEPABEHCTBA, M300pakaTh
2.5 pelIeHe HEPABEeHCTB Ha YHUCJIOBOW MpPSMOM, 3aMKMCBIBATH PEUIEHUE C
MTOMOILIbIO CUMBOJIOB
Pemate cucrteMbl JIMHEWMHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
26 BKJIIOUAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pakaTh pPELICHHE CHUCTEMBI
' HEpPaBEHCTB Ha YMCIIOBOM MpPsSMOM, 3alMChIBATh PEIIEHHWE C IOMOLIBIO
CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA NIPU PEIICHUH PA3JIMYHBIX 33]1a4




DOyHKIINU
PacnioznaBath (yHKIMM H3y4eHHBIX BHAOB. I[loka3biBaTh CXEeMaTHYECKH
pacroioXkeHne Ha KOOPIMHATHOW IUIOCKOCTH TpapuKoB (YHKIUI BUAA:

31 y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HaueHUU
K03(pPHUIIMEHTOB, ONUCHIBATH CBOWCTBA (PYHKIIUI
12 [Toka3piBaTh CXEMATHYECKH PACIOJIOKEHHE Ha KOOPIWHATHOW IIOCKOCTH
' rpadukoB GpyHKIMIA BUga y = VX, y = |X| ¥ OMUCHIBAaTh CBOMCTBA ()yHKIIUIA
13 CTtpouth U M300pakaTh CXEMATUYECKH IpaUKHU KBaJPATUYHBIX (DYHKITHIA,
' OIKCHIBATh CBOMCTBA KBAJIPATUUHBIX (QYHKIUI 110 UX rpadukam
34 PacrniozHaBaTh KBagpaTHYHYIO (QYHKIHIO 110 (OPMYIIe, IPUBOIUTH IIPUMEPHI
' KBaJPaTHYHBIX (QYHKIUI U3 peabHOH KU3HU, (PU3UKH, TEOMETPUN
4 ApudmeTrnueckas U reoMeTpudecKasi Iporpeccuu
41 Pacnio3HaBaTh apu(METHYECKYl0 W T'€OMETPHUYECKYIO MPOTPEecCHUd IpHU
' pa3HbIX croco0ax 3aaHus
BBIMONHATE  BBIYHCICHHS C UCIONB30BaHUEM (opMyn »n-ro  djeHa
4.2 apu(meTnyeckol U TeOMETPUYECKONW NPOTrPeccHil, CyMMbI IEPBBIX n
YJICHOB
43 N300pakaTh 4JIE€HBI IOCJIEIOBAaTEIBHOCTH TOYKAMHM Ha KOOPJMHATHOU
' IUIOCKOCTH
Pemate 3aaun, CBA3aHHBIE C YHCIOBBIMHU I10CIEI0BATEIbHOCTSIMU, B TOM
4.4 qucie 3aJadyd M3 peajlbHOW >KM3HM (C MCIOJIb30BAaHHEM KalbKYJIATOPA,

U(POBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COepPKAHUS
| Uucna u BEIYUCIEHUA
JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IIEPEX0] OT OAHOM (OPMBI 3amucH JIpodei
1.1 K npyroi. [loHsiTue panMoHasIbHOrO Yucia, 3aluch, CPABHEHUE, YIIOPSI0UYMBAHUE
paloHaIbHBIX YUCEI
12 Apudmernueckue AEHCTBUS C palMOHANbHBIMU uHMciaamu. Pemienue 3amgau u3
' peaabHON MPAaKTHUKU HA YaCTH, Ha Ipoou
13 CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIpejAesieHHe, Mpeodpa3oBaHuE
' BBIPQXCHUI Ha OCHOBE OIpeEIeHUSs, 3a1Ch OOJIBIINX YHCET
L4 ITponeHThl, 3anKch MPOLEHTOB B BUAE ApOOM U ApoOu B BUAE NMPOLEHTOB. Tpu
' OCHOBHBIE 33J1a4M Ha IPOLEHTHI, PEIICHHUE 3a]1a4 U3 pealIbHOM MPaKTUKU
L5 IIpuMeHeHre NPU3HAKOB IEIMMOCTH, PA3JIOKEHUE HAa MHOXKUTENIN HATYPAIbHBIX
' qrce
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCIIE MpsMasi U 00paTHas MPONOPLIUOHATBHOCTH
2 Anrebpanyeckue BeIpaKEHUS
21 IlepemeHHBIE, 4YMCIIOBOE 3HAYCHHE BBIPAKECHUS C IEpeMEHHOHN. JlomycTumsblie
' 3HAYEHHS IEPEMECHHBIX
59 [IpencraBineHne 3aBUCHUMOCTH MEXAY BEJIMYMHAMM B BUIE  (OPMYIBI.
' Berarcienust mo hopmyinam
2.3 [IpeoOpazoBanre OYKBEHHBIX BbIPaKEHUH, TOXK/IECTBEHHO PaBHbIE BBIPAKEHUS
24 CBoiicTBa CTENEHNU C HATYpaJbHBIM [TOKA3aTEIeM
)5 Opnownenel u MHorowieHsl. CreneHb MHorouneHa. (CiojkeHue, BBIYMTaHUE,
' YMHOYCHHE MHOTOYJICHOB
r 6 @opMysbl COKpAIIEHHOTO YMHOKEHHUS: KBaJpaT CyMMbl M KBaapaT pPa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTOWIEHOB HA MHOXKHTEIN
3 VYpaBHeHUs
31 VYpaBHeHHE, KOPEHb ypleHGHH?I, npaBwjia 1peoOpa3oBaHUS  ypaBHEHUS,
PaBHOCHIIBHOCTb ypaBHEHUI
39 JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, 4YHUCIO KOPHEH JIMHEHHOIO
' YPaBHEHUs, pELICHUE JTMHEUHBIX YPaBHEHUN
33 CocraBiieHue ypaBHEHHMH IO YCIOBUIO 3a7aud. PelieHue TEKCTOBBIX 3ajad C
' MIOMOIIBIO YPaBHEHHI
3.4 JluneitHOe ypaBHEHHE ¢ ABYMs [IEPEMEHHBIMH U €ro Ipaduk
Cucrema AByX NMHEHWHBIX YPAaBHEHHMH C IByMs NEpEMEHHBIMH. PemieHue cucrem
3.5 ypaBHEHHUH CIIOCOOOM IOJICTaHOBKU. [IpuMepbl pelieHus TEKCTOBBIX 3ajad C
MIOMOUIbIO CUCTEM YpaBHEHUN




4 Koopaunate! u rpaduku. yHkmmm
4.1 Koopaunara Touku Ha npsMon
49 UucnoBele npoMexyTkH. PaccrosHue Mexay AByMsS TOYKaMU KOOPIWHATHOW
' npsAMOi
43 [IpsimoyronbHas cucteMa KoopauHaT, ocu Ox u Oy. AGciucca U opArNHATA TOYKU
' Ha KOOPIUHATHOM IIOCKOCTH
44 [Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. YUrteHue rpaduUKOB peaTbHBIX
' 3aBHCHMOCTEH
4.5 [Tonstue pynkuuu. I'padux ¢pynkiuu. CoiictBa GyHKIUI
4.6 Jluneitnas gynkuus, e€ rpaduk. 'padux pyHkumm y = [X|
4.7 I'paduaeckoe perieHne IMHEHHBIX YPaBHEHUN U CHCTEM JIMHEHHBIX YpaBHCHUIN
8 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COMEPKAHUSA
1 Yucia 1 BBIYUCIICHUS
11 KBagparubiit kopeHb u3 uymcna. [loHarne 00 WppanMOHAIBHOM YHCIIE.
' Jecstuunbie MpUOIMKEHUS UPPALTMOHATIBHBIX YHCE
CpoiicTBa apupMeTHYECKHMX KBaJpaTHBIX KOpHEH M WX NpPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCIIOBBIX BBIPAKCHHA M BBIYHCICHUSAM. JleHCTBUTENbHBIC
yucia
1.3 Crenens ¢ 1enpIM MokasareneM u e€ cpoiictBa. CTaHaapTHasI 3alKMCh YUCIIa
2 Anrebpanyeckue BbIpaXEHUS
2.1 KBanpatHblii TpEXWIIEH, pa3iOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alireOpandeckoi Jpoou
23 CrnoxeHue, BBlYUTaHHE, YMHOXKEHHUE, JIeIeHUE anredpandeckux apooeit
24 PanronanbHble BeIpaKe€HUS U UX MpeoOpa3oBaHUe
3 VYpaBHEHUS 1 HEPABEHCTBA
11 KBangparHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOro ypaBHeHMs. Teopema
' Buera
32 Pemenue ypaBHeHM, CBOOAIIMXCSA K JIMHEHHBIM U KBAJIPaTHBIM
33 [TpocTeiimne npoOHO-paiiOHATIbHBIE YPaBHEHUS
['padmyeckas wHTEepHpeTanus ypaBHEHUH C ABYMS IEPEMEHHBIMH U CHCTEM
3.4 JVUHEHHBIX YpPaBHEHMUM C JByMs IEpeMEeHHbIMH. lIpumepbl pemieHus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemenne TekcTOBBIX 3aa4 anredpandeckum crnocoOom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEPEMEHHOM




3.8

PaBHOCHIBHOCTB HCPABCHCTB

3.9 JInHeliHble HEpAaBEHCTBA C OJHOM IIEpPEMEHHON
3.10 CucTeMbl TMHENHBIX HEPABEHCTB C OJTHON ITEPEMEHHOMN
4 DOyHKIUA
41 [Tonstue ¢ynknuu. OOMaCTh OMpPENEICHUS W MHOXECTBO 3HAYCHHH (DYyHKIIHH.
' Crioco0sI 3amanust QyHKITHIA
4.2 I'padux pynkumu. Urenne cBokcTB PyHKIUHU 110 €€ rpaduky
4.3 [Tpumeps! rpadukoB GYHKUINH, OTPAKAIOUINX pealIbHbIE TPOLIECCH
44 OyHKIIMHA, OMHUCHIBAIOIIME TPSIMYIO H  OOpaTHY0  MPONOPIHUOHATHHBIC
' 3aBUCHMOCTH, UX TpapuKu
4.5 DyHKIMU y =x7 y =X’
4.6 Oynkuuu y = [x, y = |x|
4.7 ['padrueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA
1 Yucna v BBIYUCTICHUS
L1 PannonaneHble 4YWcla, WPpANMOHANBHBIE YHCIA, KOHEYHbIE U OECKOHEYHBIS
' JECSITHYHBIE POOH
MHOXecTBO JEHCTBUTENbHBIX 4YHCEN, JCHCTBUTEIbHBIE 4YMCIAa KaK OECKOHEUYHbIE
12 JecATUYHbIe IpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXIYy MHOXKECTBOM
' JEUCTBUTENBHBIX YHUCEN W KOOpAMHATHON mnpsMol. CpaBHEHUE IEHCTBUTEIBHBIX
yucel
1.3 Apudmerndeckue I1eMCTBUS C ICUCTBUTEIHBHBIMH YHCIAMHU
W3mepenusi, mpuOIMKEHHs, OIEHKH. Pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpA,
1.4 JUIMTETIBHOCTh TPOIECCOB B OKpykaromeMm wmupe. [IpubmmkéHHOoe 3HaUYeHUe
' BEJIMYMHBI, TOYHOCTh MpuOmmkenus. Oxpyriaenue uucen. [lpukuaka u oreHka
Ppe3yabTaTOB BBIUNCICHUHN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 VYpaBHEHUA ¢ OJJTHOM TTEPEMEHHOMN
2.2 JIunelinoe ypaBHeHue. Pemenue ypaBHEHUH, CBOJAIIUXCS K IMHEHHBIM
23 KBaaparHoe ypaBHeHue. Penienue ypaBHeHUH, CBOASIIUXCS K KBaPATHBIM
54 bukBagpatHoe ypaBHeHue. [Ipumepsl pernieHus ypaBHEHUM TpEeTbe M 4eTBEPTOU
' CTETeHeH pa3IoKeHHEM Ha MHOKUTEIN
2.5 Pemenne qpo6HO-palliOHATBHBIX YPaBHEHHH
2.6 Cucremsl ypaBHEHU
2.7 VYpaBHeHHe ¢ ABYMs [IEPEMEHHBIMH U €ro rpaduk




2.8

Perenne cuctem IByX TMHEHHBIX YpaBHEHUH C IByMS epeMEHHBIMU

Pewenne cucrem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a JPYroe — BTOPOr

2.9
CTETeHH

2.10 I'paduueckast UHTEpIIpETALMSI CUCTEMbI YPAaBHEHUHN C IByMs IEPEMEHHBIMU

2.11 Pemenne TeKCTOBBIX 33729 anredpandeckum crocoOom

2.12 YuciioBble HEPABEHCTBA U UX CBOWCTBA

2.13 Pemennie nuHeHBIX HEPABEHCTB C OJHOM MEPEMEHHOM

2.14 Pewienne cucreM JTUHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHON

2.15 KBaaparHble HEpaBeHCTBa

)16 I'paduueckast uHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPaBEHCTB C JABYMS
' HepeMEHHBIMU
3 DOyHKIUH

31 KBanpatuunas ¢ynxunus, e€ rpaduk u cBoiictBa. [lapabona, KoOpJUHATHI BEPIIMHbI

napaboJIbl, 0Ch CAMMETPHH MapadoJIbl

3.2 I'paduxu Gynxumii y=kx, y=kx+b u ux cBoiicra

33 ['paduxn dyaxumii y=k/x, y = x* u ux cBoiicTa

34 I'paduku hyHKIMIT , ¥ UX CBOWCTBA
4 YucnoBble NOCIE10BATENBHOCTH

41 Omnpenenenne M crnocoObl 3aJaHUS YHUCIOBBIX I10CJIENOBAaTEIbHOCTEH. 3agaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHON (hopMyInoit u (opMysoi #-T0 YiieHa

49 Apudmernueckas nporpeccus. Popmyiisl #-ro 4jieHa apuMeTudecKoi Mporpeccum,
' CYMMBI TIEPBBIX 71 YICHOB

43 I'eomerpuyeckas nporpeccus. @opmylibl 7-I0 WieHa T€OMETPUYECKON MPOTrPECCHH,
' CYMMBI TIEPBBIX 71 YIECHOB

44 N300pakeHne 4ieHOB apu(PMETHIECKON U TEOMETPHUECKON MPOTPECCUil TOYKaMH Ha
' KOOPJAMHATHOM IVIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBIN POCT

4.5 CI10>kHBIE ITPOLIEHTHI




ITPOBEPAEMBIE HA OI'2 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbLHON
IMPOT'PAMMBbI OCHOBHOT'O OBIIETI'O OBPA30BAHUA

Kon
NpoBepsIeMOro
TpedoBaHMS

IIpoBepsiembie TPeOOBaHUSA K NPeIMETHBIM pe3yibTaTaM 0CBOCHUSA
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOTI'0 00111er0
oOpazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOYKECTBO, ITOAMHOXKECTBO, ONE€paLUH
Ha/l MHOXECTBAaMH; YMEHHE ONEePHPOBATh MOHATHAMMU: Ipad, CBSI3HBIN rpad,
JIepeBo, LUKJ, MPUMEHATh UX MPH PEeIIeHUH 33/a4; YMEHHE HUCIOIb30BaTh
rpagueckoe MpeJCTaBICHUE MHOXKECTB JJII OIUCaHUsA pealbHbIX
IPOIIECCOB U SBJICHUH, TP PELICHUHU 337a4 U3 IPYyTruX yU4eOHBIX MPEAMETOB

YMeHHne onepupoBaTh IOHATHAMM: ONPEAEICHUE, aKCHUOMa, Teopema,
JI0Ka3aTelIbCTBO; ~ YMEHUE  pAClO3HAaBaTb  UCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUsS, IPUBOAUTH IIPUMEPBl W  KOHTPIPUMEpPHI, CTPOUTH
BBICKa3bIBaHUS M OTPULIAHUS BbICKa3bIBaHUM

YMeHHue OnepupoBaTh IOHATHAMH: HATypalbHOE YHCIO, IPOCTOE U
COCTaBHOE YMCJIO, JEIMMOCTh HAaTypaJbHbIX YHCEJ, IPU3HAKU JEIUMOCTH,
LIEJIOE YUCIIO, MOAYJb YUCIa, OOBIKHOBEHHAs APOOb U JE€CATUYHAs JPOOb,
CTaHJAPTHBIA BHJI YUCIA, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO,
apu(MeTUYECKH KBAJpPaTHBI KOPEHb, YMEHHE BBINOIHATH ICHCTBUS C
YUCJIaMH, CPaBHHUBATh M YIOPSAJOYMBATH YWCIA, MPEACTABIATh YMCIA Ha
KOOPJIMHATHOM MpPSIMOM, OKPYIVIATH 4YMCJIA; YMEHHE J€lIaTb NPUKHUIKY U
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHHne onepupoBaTh NOHATUSAMH: CTENEHb C LEJIbIM I0Ka3aTeseM,
apu(pMEeTHYECKH KBapaTHBI KOPEHb, MHOTOWIEH, anredpandeckas qpoob,
TOKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOH cTeneHu Oouiblie
€IMHHULbI, YMEHHE BBINOJHATH pacu€Tsl Mo (opmynam, mpeodpazoBaHUs
LENbIX, JPOOHO-PAllMOHAJIBHBIX BBIPAXKEHUH W BBIPAXKEHUH C KOPHIMH,
Pa3ioKEHNE MHOTOWICHA Ha MHOXHUTENH, B TOM YHUCJIE C UCIOJB30BAaHUEM
(bopMyn pa3sHOCTH KBaJIpaToB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue OnepupoBarh IOHATHUSMU: YHUCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOM MEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOI;
YMEHHME pelaTh JIMHEHiHble M  KBaJpaTHbIE YypaBHEHHs, JIpOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUM, TUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U APOOHO-
paluMoOHaIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4MHCIIE IpU
pelIeHUH 3aJad U3 JAPYTUX MPEIMETOB M MPAKTUYECKHX 3a7ay; YMEHHE
WCIIOJb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPAWHATHYIO IUIOCKOCTH IS
M300paKeHUsl pelIeHU ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATUAMH: (YHKUMA, Ipaduk (GYHKIUH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, HMPOMEXYTKH BO3pacTaHMS,




yObIBaHMs, HauWOOJIbIIEC WM HAMMEHbIEe 3HauYeHHs (YHKIUM; yMEHHE
ONEpPHUPOBATh TMOHATHAMHU: TpsiMas MPONOPIHUOHATIBHOCTh, JIMHEHHAsS
¢bynkuus, KBaapaTuuyHas (yHKIUSA, oOpaTHas MPONOPLUUOHAIBHOCTS,
napaboJa, runepoosa; yMeHue CTpOUTh rpaduku (QyHKIUH, HCIOIb30BaTh
rpagukn AN OmpeneNeHus CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, UIs
pemieHus 3ajad M3 APYruX YYeOHBIX IPEIMETOB U peajbHOM KHU3HU;
yMEHUE BbIpaXxaTh (hOpMyIaMH 3aBUCUMOCTH MEXly BeTHUYUHAMU

YMeHue onepupoBaTh MOHSATHIMU: MOCIEI0BATEIBHOCTD, apupMeTHIecKas
U TEOMETpUYECKass IPOrpecCHH; YMEHUE UCIOJIb30BaTh CBOWCTBA
1OCJIe0BaTeIbHOCTEH, (POPMYIIBI CyMMBI U OOIIErO YjeHa MPU PELICHUU
3aja4, B TOM YHCJE 33734 U3 JIPYTHX y4EOHBIX NMPEIMETOB U pealbHOU
KHU3HH
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YMeHue pemath 3aja4ud pa3HbIX TUIIOB (B TOM YHCIIE€ Ha MPOLIEHTHI, 10JIU U
4yacTH, JBU)KEHUE, padoTy, LIEHy TOBAPOB U CTOMMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3aJadyd M3 O00JacTH YNpaBICHUS JUYHBIMA M CEMEWHBIMU
¢buHaHCaMM); YMEHHUE COCTaBJISATh BbIpAXKECHUs, YpaBHEHUs, HEPAaBEHCTBA U
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBAaTb IIOJNyYEHHOE pEIICHUE H
OLICHMBATh MIPaBJI0N0I00HOCTD MOIYYEHHBIX PE3YIbTAaTOB

YMeHHue onepupoBaTh MOHATHAME: (QUTYpa, TOYKA, OTPE30K, MpsMasi, JIyd,
JIOMaHasi, Yroj, MHOTOYIOJbHUK, TPEYroJbHUK, PABHOOCAPCHHBIA W
PaBHOCTOPOHHHI TPEYTOJIbHUKH, TPSIMOYTOJIBHBIA TPEYTrOJbHHUK, MEIUaHa,
OuccekTpuca " BBICOTA TPEyroJIbHUKA, YeTHIPEXYTOIBHHK,
napajuIesIorpaMM, poMoO, MPSMOYTOIBHHK, KBaJPaT, TPAICIUI; OKPYKHOCTD,
KpyT, KacaTeJIbHAs, 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (PUTYypaMu; YMCHHE
pemath 3a/a4d, B TOM YHCIE M3 MOBCEAHECBHOW JKMU3HHU, Ha HAaXOXKICHHE
TCOMETPUYCCKUX BEIIMYMH C NMPUMCHCHHEM HW3YYCHHBIX CBOWCTB (QUTYp H
(dakToB

YMeHue omnepupoBaTh MOHATHUSMHU: PaBEHCTBO (UTYp, pPaBEHCTBO
TPECYTrOJIbHUKOB, MapalyICJIbBHOCTh W TMNEPINCHAUKYIAPHOCTE HNPAMBIX, YI'OJ
MEXy MPSIMBIMH, TIEPIICHAUKYIISAP, HAKIIOHHAS, IPOSKIIUs, ofooue Guryp,
NOJO00HBIE TPEYTrOJbHUKH, CHMMETPUS OTHOCUTEIBHO TOUYKA M TIPSIMON;
YMEHHE paclo3HaBaTh PABEHCTBO, CHUMMETPUIO H Tmojodue ¢uryp,
MapaJUIENbHOCTh U IMEPIEHIUKYIIIPHOCTD IIPSMBIX B OKPYIKAIOIIEM MUPE
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YMeHne omnepupoBaTh MOHATHUSMHU: AJUHA, PACcCTOSHUE, Yroi (BeIMYHHA
yria, CAHYC U KOCHHYC yIJla TPEyTrOJIbHUKA), TUIOIA/lb; YMEHUE OLICHUBATh
pasMepsl IPEeAMETOB U 00BEKTOB B OKPY’KAIOIIEM MHpE; YMEHHE IPUMEHSTh
dbopMyIbI IEpUMETpa U TIOIIATH MHOTOYTOJILHUKOB, JJIMHBI OKPYKHOCTH U
ioniaaM Kpyra, o0bemMa NPSIMOYTOJBHOTO Tapajielenunena; yMeHHe
IIPUMEHATH NIPU3HAKU PaBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHHKa, Teopemy Iludaropa, TpuroHomMeTpudeckue COOTHOIICHUS
JUIS1 BBIUMCIIEHUS JUIMH, PACCTOSIHUH, IIIOMIaAen
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Ymenue  u3zo0paxkaTb  IUIOCKME  (QUIYpsl M HUX  KOMOHMHAIUH,
NPOCTPAaHCTBEHHbIE (HUIYpPHl OT PpYKH, C TIOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB II0 TCKCTOBOMY HWJIM CUMBOJIbBHOMY
OITMCaHHIO
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YMeHne onepupoBaTh MOHATHSAMH: MPSMOYTOjbHasi CHUCTEMa KOOPAMHAT;
KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEJIEHUE BEKTOpa Ha
YUCJIO, CKAJLIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHE MCIIOJIb30BaTh
BEKTOPBl U KOOPJAWHATHI JJIs NPEACTABICHUS AAHHBIX M PELICHMs 3a7ad, B
TOM YHCJIE U3 JPYTUX Y4EOHBIX IPEIMETOB U PEAbHOM KU3HU

YMeHue onepupoBaTh MOHITHIMU: CTOJIOUKOBBIE U KPYTOBBIC THATPAMMBI,
TaOHIIBI, CpeTHee apu(MeTruecKkoe, MeIuaHna, HauooJbIee 1 HauMEHBIIIEe
3HAYEHWs, pa3Max  dYWCIOBOro  Habopa;  yYMEHHE  W3BJCKATh,
MHTEPIIPETUPOBATh U NMPeoOpa30BbIBaTh MH(OPMALMIO, IPEJICTABICHHYIO B
TaONMUIIAaX ¥ Ha JAMarpamMmax, OTPa)Karollyl CBOWCTBA U XapaKTEPUCTHKH
PCAIBHBIX IPOLOCCCOB H ﬂBHeHHﬁ; YMCHHUE paclio3HaBaTb HW3MCHYHMBLIC
BEJIMYUHBI B OKPYXKAIOIIEM MUPE

YMeHue omnepupoBaTh TMOHATHAMH: CIAy4alWHBIM OMBIT  (CITy4YaiHBIN
OKCIIEPUMEHT),  dJJEMEHTapHOe  COObITHE  (DJIEMEHTApHBIA  UCXOH)
CIIy4aifHOTO OTbITa, cly4ailHOoe COOBITHE, BEPOATHOCTh COOBITHS; YMEHUE
HAXOJUTh BEPOATHOCTH CITy4aifHbIX COOBITUI B OTIBITaxC
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelaTh 3a/adyu
METOJIOM OpraHM30BaHHOIO Iepedopa U C UCIHOJIb30BAaHUEM IpaBUIIa
YMHOXEHHS; YMEHHE OIICHHBATh BEPOSTHOCTH pEalbHBIX COOBITUH H
ABJIEHUM, MOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITUI B OKpPY)KAIOIIEM MHUpPE U B JKU3HHM;, 3HAKOMCTBO C IOHSITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN M €ro
POJIBIO B MACCOBBIX SIBJICHUSX

16

YMenue BLI6I/IpaTB MOAXOASIINH PISy‘lCHHBIfI METOJ AJId pCHICHUA 3a1a4H,
MNPpUBOAUTL IHPUMEPBI MATCMATHUUYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC H
JKU3HHU, PaCllIO3HABATb IIPOABJICHUC 3dKOHOB MATCMATHUKU B HCKYCCTBC,
OIMUCBIBATH OTACJIBHBIC BBIJAIOIIUCCA PE3YJbTAaTbl, IOJYUCHHBIC B XOJIC
Pa3BUTHA MATCMATUKH KAaK HAYKH, IIPUBOAUTH IMPUMCPBI MATEMATUUCCKHUX
OTKpBITI/Iﬁ " UX aBTOPOB B OTE€UYECTBEHHOM U BCGMHpHOﬁ HUCTOpUH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, TIPOBEPAEMbIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 371eMEHT COAEPKAHUS
1 Yucna v BEIYUCIICHUS
1.1 HarypanbHble u nensie yncia. IIpu3Haku 1eIMMOCTH LENbIX YUCer
12 OOBIKHOBEHHBIE U ACCATUYHBIC IPOOH, MPOLEHTH, OECKOHEUHBIE MEPUOTUUYECKHE
Ipobu
1.3 PanmonanpHbie yrcna. ApupMeTHUYECKHe ONepaliu C pallioHaTbHBIMU YUCIaAMH
1.4 HeticTButenpHbIe yncna. ApugMeTHYecKre onepalnu ¢ JeHCTBUTEIbHBIMU YUCIaMU
15 HpH6Jm>KéHVHLIe BBIYHCIICHHUS], IPABUJIA OKPYTJICHHS, IPUKUIKA U OLIEHKA pe3yJibTara
BBIUMCIICHUI
2 Anrebpanyeckue BbIpaKESHUS
2.1 bykBeHHbIEe BbIpaykeHUs (BBIPAXKEHUS C TIEPEMEHHBIMU )
29 Crenens ¢ nenbiM nokaszateneMm. CTeneHb ¢ palMoHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEeHH
2.3 MHorouneHsl
24 Anrebpanyeckas 1po0b
)5 Apudmerndeckuii KOpeHb HATypaJIbHOW cTerneHHu. JleWcTBusic apudmeTHaecKuMu
' KOPHSIMH HATYPaJbHOM CTEIICHU
3 YpaBHEHUs 1 HEPABEHCTBA
3.1 Lenbie u poOHO-paliiOHaNIbHBIE YpaBHEeHUA. CHCTEMBI U COBOKYITHOCTH ypaBHEHUI
19 [lenpie ©u 1poOHO-pallMOHANBbHBIE HepaBeHCTBA. CHCTEMBI H  COBOKYITHOCTH
' HEPaBEHCTB
33 Pemienne TekcTOBBIX 33724
4 YucnoBbIe TOCIIENOBATEILHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TTOCTIEI0BATEILHOCTEH
4.2 Apudmerndeckas 1 reoMmeTpruuecKas mporpeccun. @opmyia CI0KHBIX MPOIECHTOB
5 DyHKIHUH
OyHkuMs, cnocodsl 3aganus Gynkuuu. I'padux pynkuunu. O6sacTs onpenesneHus u
51 MHO>KeCTBO 3HaueHui pyHKuuu. Hymu ¢yakmuu. [IpoMexxyTKHn 3HAKOIIOCTOSHCTBA.
o [TpoMexXyTKH MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl M MHHUMYMBI (DYHKIIHU.
Haubonbiiee 1 HauMeHblIIee 3HaueHUue PYHKIINH Ha TPOMEXKYTKE
6 KoopauHatel Ha NpsAMOM U IIJIOCKOCTH
6.1 Koopannarnas npsamas
6.2 JlexapToBbI KOOPIMHATHI Ha MJIOCKOCTH
7 ['eomeTpust
7.1 ['eomeTpuyeckue GUTypbl U UX CBOWCTBA
7.2 TpeyronbHUK




7.3 MHOroyronbHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepeHne reoMeTpuIecKiuX BEINYUH
7.6 Bexkrops! Ha TIOCKOCTH
8 BeposarHocTh U cTaTucTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

METOANUYECKHUE MATEPHUAJIBI IJIA1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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