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COJEPXXAHUE OBYUYEHUA
7 KIIACC

Yucaa 1 BIYMCICHUS

Panmonanbaeie uncia. CpaBHEHUE, YHNOPSJOUYMBAHUE U apuMETHUYECKUE
JNEUCTBUS C PAlMOHAILHBIMU YHCIIaMU. YuciaoBas npsimasi, MOAYJIb YUCa.

CreneHp ¢ HaTypalbHBIM IIOKa3aTelieM M €€ CBOWCTBAa. 3alKCh 4YHCIA B
JECITUYHON MO3UIIMOHHOM CUCTEME CUMCIICHUS.

Pemenue TekcTOBBIX 3a/may apudmerndeckum crocooom. Pemenne 3amayu u3
pealibHOM MPAKTUKHU HA YacTH, Ha APOOU, HA MPOIEHTHI, IPUMEHEHUE OTHOLLICHUN U
MIPOTIOPIIMIA TIPH PEUICHUH 3a/1a4, PEIICHUE 3a7a4 Ha JBMKEHUE, paboTy, MOKYIIKH,
HAJIOTH.

HenumocTp nenbix yncen. CBoWCTBa AETUMOCTH.

IIpocteie m cocrtaBHble yucna. YETHple W Heu€THble yuncna. [IpusHaknm
nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Tlpu3Haku AE€TUMOCTH CyMMBI U
MPOU3BEACHUSA LIEBIX YHCEII PU PEIICHUH 3a7a4 C MMPAKTUYECKUM COACPKAHUEM.

HaunGonbmmii oOmuii 1enuTens 1 HauMeHblee o0l1lee KpaTHOE JIBYX YMCEIL.
B3anmHo npocteie uncna. Anroputm EBkinja.

Henenue ¢ octaTkoM. ApumeTnyeckue onepaiuu Haj OCTaTKaMH.

AnredpanvecKkue BbIpasKeHUs!

BripaxxeHue ¢ nepeMEHHBIMH. 3HAUEHUE BBIPAXKECHUS C TIEPEMEHHBIMHU.
[IpencraBieHue 3aBUCUMOCTH MEXK/Ty BETMYMHAMHU B BUJIe (DOPMYIIBIL.

ToxnectBo. ToxaecTBeHHBIE TPEOOPA30BAHUS ANTEOPANIECKUX BBHIPAKECHUM.
JIoKa3aTenbCTBO TOXKIECTB.

Opnnouwnensl. OHOWIEH cTaHAApTHOrO BUAA. CTeneHb OJHOUJICHA.

MHorounenbl. MHorowieH craHgapTHoro Buzaa. CTEneHb MHOIOYJIEHA.
CrnoxxeHue, BbIYMTaHUE, YMHOXKEHHE M JieJIeHue MHorouseHoB. [IpeoOpazoBanue
LIEJIOrO BBIPAXXEHUsI B MHOTOuJieH. KopHu MHOrO4IeHa.

@opMysbl COKPAIIEHHOTO YMHOXEHHUS: KBaJApaT CyMMBbI U KBaJpaT Pa3HOCTH
JIBYX BBIPQKECHHUH, Ky0 CyMMBbI M KyO pPa3HOCTH JBYX BBIPQKEHHH, Pa3HOCTh
KBaJpaTOB JIByX BbIPaXXEHUH, IPOU3BEACHUE PA3HOCTU U CYMMBI JBYX BBIPaKECHHUI,
CyMMa U pa3HOCTb KyOOB JIBYX BbIpaKCHUH.

PaznoxxeHne MHOrO4IeHa Ha MHOXKUTEIN. BeiHeCeHHe 00IIero MHOXKHUTEIS 32
CKOOKH. MeTon rpynnmupoBKHy.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHue ¢ ogHOI nepemenHoi. Kopenb ypaBHeHus. CBoOWCTBAa ypaBHEHUN
C OOHOM TIEPEMEHHOW. PaBHOCUIIBHOCTH ypaBHEHHMH. YpPaBHEHHE Kak
MaTeMaTH4eCKasi MOJIENIb PEATbHOW CUTYalIUH.



JInHerHOE ypaBHEHHE C OJHOM IEpEMEHHOW. UHCIO KOpHEW JIMHEHHOrO
ypaBHEHHUs. PelieHne TEKCTOBBIX 3aJay C IIOMOIIBbIO JIMHEWHBIX YpPaBHEHUM.
JIuHeitHOEe ypaBHEHUE, COAEpKAIIEE 3HAK MO YJISL.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHUS C IBYMs
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YPAaBHEHUM C JBYMS II€PEMEHHBIMU.
I'paduueckuit Merom pemieHHs CUCTEMBI JIMHEWHBIX YpaBHEHUW C JBYMS
nepeMeHHbIMU. Perienne cucreM JMHEHHBIX YPAaBHEHUHM C IBYyMs IEPEMEHHBIMHU
METOAOM TMOJCTAaHOBKM M METOAOM cliokeHus. Cucrema JByX JIMHEHMHBIX
YPaBHEHHM C IBYMsI IEPEMEHHBIMU KaK MOJIEJIb pEalbHOM CUTYaLlUH.

DyHKUIMHA

Koopannara Touku Ha npsmon. Uucnossle npoMexkyTKu. PaccTtosiHne Mexy
JIBYMs TOYKAMHU KOOPIMHATHOW MPSIMOM.

[IpsimoyrosibHast cucTteMa KooOpAMHAT. AOciucca W OpAuMHATa TOYKM Ha
KOOpAMHATHOM TuiocKocTU. [lpumepsl rpadukoB, 3agaHHbIX QopMynamu. UteHue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OyHKIMOHATPHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [loHstne QyHKIUU.
OyHKIMS Kak MareMaTudeckas MOJeNb peanbHoro mpouecca. OoOmacth
ornpezesienus u 00JacTh 3HaueHU QyHkiuu. CriocoOsl 3aaanus pyHkiuu. ['paduk
¢yakuuu. [loHATHS MakcMMyMa WU MHHUMYMa, BO3pACTaHHUs W YObIBaHHS Ha
IIpUMepax peajlbHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkums, e€ cpoiicTBa. I'paduk nuneiHol QyHkiuu. ['padux
byukuuu y = |X|. Kycouno-3amanupie GyHKITUH.

8 KIIACC

Yuciia ¥ BIYHCTICHHUA

KBanparubie kopau. ApudmMernyeckuil KBaApaTHBI KOPEHb U €r0 CBOMCTBA.
IlonsiTe MppanUMOHAIBHOrO 4ucia. J(eWcTBHS C HMPpalMOHAIBHBIMU YHCIAMMU.
CBolicTBa IEHCTBAN C UppalMOHAIBHBIMU YKciaMu. CpaBHEHHE UPPAllMOHAIBHBIX
YHUCEIL

[IpencraBiieHrss O PpacIIMPEHUSAX YHCIOBBIX MHOXKECTB. MHOXecCTBa
HaTypaJIbHBIX, LEJBIX, PALIUOHATIBHBIX, JEUCTBUTENBHBIX ynces. CpaBHEHUE YHCET.
YucoBble MPOMEXKYTKH.

HevictBuss ¢ ocratkamu. Octatkd creneHeu. lIpumeHeHne OCTaTKoB K
PELIEHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a/1ad4.

Pasmeppl OOBEKTOB OKpPYKAlOIIET0 MHpA, JIUTEIBHOCTh MPOLIECCOB B
okpyxkaronieM mupe. CTaHIapTHBIN BU YUCIIA.

Auredpanveckue BbIPaKeHHUS

AnreOpandeckast 1poOb. JlomycThMble 3HAYEHUS! MEPEMEHHBIX B JAPOOHO-
palMOHANIBHBIX BbIpaKeHUsIX. (OCHOBHOE CBOWCTBO airedpamvyeckoil apoOowu.



CnoxeHue, BBIYMTAHHWE, YMHOXKEHHE U JeJIeHHWE anredpandyeckux ApoOei.
Briaenenue nenoit yactu anredpandeckon Jpoou.

PanmonanbHbie BBIPAKECHUS. ToxnecTBeHHBIE npeoOpa3zoBaHus
PalMOHAIIBHBIX BBIPAXKECHHM.

Jlonyctumple 3HA4Y€HUs IEPEMEHHBIX B  BBIPAKECHUAX, COAEPIKALIAX
apudmMeTrnyeckue KBaJapaTHble KOpHHM. ToOXIecTBEHHble MpeoOpa3oBaHuUs
BBIpRXKEHUM, COoAepKaIIUX apu(MeTnyecKue KBaJpaTHbIe KOPHHU.

CrerneHb ¢ 11eNbIM MoKa3aTeneM 1 e€ cBoiicTBa. [IpeoOpa3oBaHue BEIPAKEHUM,
COZIEpKALUX CTEIICHH.

YpaBHeHUs] M1 HEPABEHCTBA

KBagparnoe ypaBHenue. @Dopmyna KOpHEHM KBaJpaTHOIO YpPaBHEHUS.
KommuecTBo nelCTBUTENBHBIX KOPHEW KBaAPATHOrO ypaBHEHHMs. Teopema Buera.
VYpaBHEHUs, CBOAUMBIC K JIMHEWHBIM YPABHEHUAM WIH K KBaAPATHBIM YPAaBHEHMSIM.
KBagparnoe ypaBHeHue ¢ mapameTpoM. PemieHue TEKCTOBBIX 3aady C MOMOIIBIO
KBaJIpaTHBIX ypaBHEHUM.

JlpoOHO-parinoHaIbHBIE  ypaBHEHHs. Permenwe  IpoOHO-palroHaIbHBIX
ypaBHEHMIl. PemieHne TEKCTOBBIX 3aJady C MOMOUIbIO JIpPOOHO-pallMOHAIBHBIX
ypaBHeHu#. ['paguueckas nHTepnpeTanys ypaBHEHUHN C IBYMsI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u Hectporue HepaBeHCTBa. CiokeHune
U YMHOXEHHE YMCIOBBIX HEpaBeHCTB. OIlLICHMBaHHWE 3HAYECHUS BBIPAKCHMUS.
JIoKa3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPaBEeHCTBA C OJHOW NEpeMEHHOM. MHOXkecTBO
peLIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeHOe HEPaBEHCTBO C OJAHOM NMEPEMEHHOM M MHOXECTBA €r0 PELICHHM.
Pemenne MMHEMHBIX HEPABEHCTB C OJHOM nepeMeHHOW. CUCTEMBI U COBOKYITHOCTH
JIMHEHMHBIX HEPABEHCTB C OJHOM INEpEeMEHHOM. PemieHue TEKCTOBBIX 3aaad ¢
ITIOMOIIBIO JINHEWHBIX HEPABEHCTB C OJTHOW IIEPEMEHHOM.

DyHKIMHA

OO0uacTh orpeneseHuss 1 MHOXECTBO 3HaueHH pyHKunu. CriocoObl 3a1aHus
bynakuuit. ['paduk ynkiuu. Utenue cBoicTB GyHKIMU 1Mo e€ rpaduky. [Ipumepsl
rpauKoB QYHKLIHHA, OTPaXKaIOIUX peabHbIE MPOLIECCHI.

Jluneiinas ¢Qynkiua. DyHKIUU, ONUCHIBAIONIUE MPSMYIO U OOpaTHYIO
IPONOPLHOHATIbHBIE 3aBUCUMOCTH, UX IPaUKH.

Oyuxrmu y = kx, y = kx + b, y = kix, y = x3, y = VX, Y = |X| i ux cBoiicTBa.
Kycouno-3anannbie GyHKIUU.

9 KVIACC

YucJia 1 BLIYUCJTCHUSA



Kopens N-i1 crenenyu u ero cporicTsa. CTeNneHb ¢ palMOHaIbHBIM I10Ka3aTeJIeM
U e€ CBOMCTBA.

AJireOpauyecKkue BbIpasKeHUs!

ToxnecTBeHHBIE PeOOpPa30BaHUS BBIPAXKEHUH, COAEpXKALIUX KOpPEHb N-i
creneHu. ToxaecTBEHHbIE MPeoOpa30BaHMs BBIPAKEHUM, COAEPKALIUX CTEIEHb C
palOHAIBHBIM [T0KA3aTEIIEM.

KBangparusiii TpéxwieH. KopHu kBagpatHoro TtpéxuineHa. Pasznoxenue
KBaJpaTHOI'0 TPEXUYJICHA HA JJUHEUHBIE MHOXKUTEIIN.

YpaBHeHUS U HEPABEHCTBA

buxsanpartHbele ypaBHeHus. [IpuMepsl TpUMEHEHHUI METOA0B PaBHOCUIIBHBIX
npeoOpazoBaHuii, 3aMEHbl MEPEMEHHOM, TIpaUuecKoro MeTroja MNpU PEUICHUH
ypaBHEHUM 3-i U 4-i1 CTENEHEN.

Pemenne npoOHO-palliOHAIBHBIX YPaBHEHUM.

Pemenne cucreMm ypaBHEHH C ABYMs IEPEMEHHBIMU. Pemienue mpocrenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHUH C JABYMs NepeMeHHbIMU. ['paduueckuil meton
PELICHHS CUCTEMBI HETMHENHBIX YPABHEHUH € IByMs IepeMeHHbIMU. CrcTema ABYX
HEJIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH KaK MOJIEIIb PEaIbHON CUTYyAaIUH.

Yucnossle HepaBeHCTBA. PellleHne TMHEWHBIX HEPABEHCTB. [loka3aTenbCTBO
HEPABEHCTB.

KBanparHble HepaBeHCTBA C OJHOW IIEpEMEHHOW. PemieHue KBaapaTHBIX
HEPABEHCTB I'paUUYECKUM METOAOM M METOJOM MHTEpBaNoB. MeToa MHTEpBAJIOB
JUIsl PALIMOHAJIBHBIX HEpaBEHCTB. IIpocTenme HepaBeHCTBA € MapaMETPOM.

Pemienne T€KCTOBBIX 3a/1a4 € TOMOILBbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs IlepeMEHHbIMHU. PellleHHe HepaBeHCTBa C JBYMs
nepeMeHHbIMHU. CHCTEMBbI HEPABEHCTB C IBYMSI IepeMEeHHbIMU. | paduueckuii MeTos
PELIECHHs CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKUUH

Oynkuusa.  CpoiictBa  QyHKIMM:  HyTd  QYHKIHH,  [POMEXYTKH
3HAKOIIOCTOSHCTBA (YHKIMHM, IMPOMEXYTKH BO3pacTaHus U yObIBaHUS (DyHKIUH,
4yETHBIC ¥ HEUETHBIC QYHKIIMH, HAauOOoJIbIllee M HaMMEHbIIee 3HaueHUsT (DYHKITHH.

KBagparnunas ¢ynkuus u e€ cBolcTBa. Mcmosns3oBaHHWE CBOWCTB
KBaIpaTUYHOU pyHKIMM 7S perieHus 3aaad. [loctpoenue rpaduka KBaapaTuuyHON
¢yakuuu. Ilonoxenue rpaguka KBagpaTUUHOW (PYHKIMU B 3aBUCUMOCTH OT €€
ko3 dunuentos. I'papuku pyaknmii y =ax2, y = a(x — m)?u y = a(x — m)2 +n.
[TocTpoenue rpadrkoB PyHKIIHI C TOMOIIBIO MPEe0OPa30OBAHMIA.

HpobHo-nuneitHas Gynkuus. MccnenoBanue ¢yHKITUN.

Oynkmus Y = X" ¢ HaTypaJIbHBIM TTOKazaresieM N u e€ rpaduk.

Yucs1oBbIe OCTEA0BATEIbHOCTH M NIPOrPecCuu



[lonsitue wyucinoBoil mocneaoBarenbHOCTH. KoHeuHble M OeCKOHEUYHBIE
nociueaoBaresbHOCTH.  OrpaHMyeHHass  IOCJIEN0BaTelNbHOCTb.  MOHOTOHHO
BO3pacraromiasi  (yosiBaroimiasi)  rnocieaoBaTelbHOCTh.  CrmocoObl  3aaHus
IOCJIEI0OBATEIbHOCTH: ONMUCATEIbHBINA, TAOJIMUYHBIM, ¢ MOMOLIBIO (POPMYNBI N-TO
YJIeHa, PEKYPPEHTHBIN.

ApudmMernueckass W TeoMeTpuueckas mporpeccuud. CBOMCTBa UJICHOB
apu@MeTHYecKol U TreoMeTpuyeckor mporpeccuit. dopmynbl N-To  YieHa
apu@MeTHYecCKO U reoMeTpuyecKkor mnporpeccuii. GopMynbl CyMMbI MEPBBIX N
YJICHOB apu(METUUECKOW M T€OMETPHUYECKOW Mporpeccuii. 3ajaqu Ha MPOIICHTHI,
OaHKOBCKHE BKJIAJIbl, KPEIUTBHI.

[IpencraBieHne O CXOOMMOCTH IOCHEAOBATEIBHOCTH, O CYMMMPOBAaHHMH
0ECKOHEYHO yOBIBaIOIIEH T€OMETPUYECKOM MPOrPECCUH.

Meron MaTemMaTu4eCcKOr HHAYKIMU. [IpocTeliimme npumMepsl.



INOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIseTCd OOHUM M3 OINOPHBIX KYPCOB OCHOBHOI'O OOILEro
o0pa3oBaHus: OHa 00ecreurBaeT U3YUYEHUE APYTUX JAUCLUHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TyMAaHUTAPHOTO IMKJIOB, €€ OCBOEHHUE HEOOXOIUMO JUIsl
NPOAODKEHUST 00pa3oBaHUsT W JJIs  TIOBCEAHEBHOM Kku3HHM. Pa3Butne vy
OOy4JaromMXCid HAyYHbIX MPEICTABICHUNA O TMPOUCXOKIACHUU U CYIIHOCTHU
anreOpanyeckux aOCTpakiMii, Crnocod0e OTpaKeHUs MaTeMaTH4YeCKOM HayKou
ABJICHUI M TMPOLECCOB B TMPUPOJAE M OOIIECTBE, POJIM MaTEMaTHYECKOrO
MOJIETUPOBAHMS B HAYYHOM [MO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO
HAay4YHOT'O MUPOBO33PCHHS U KAYECTB MBIIUICHHS, HEOOXOIUMBIX JJIs aJanTaliy B
coBpeMeHHOM HuppoBOM ob1ecTBe. M3ydeHue anredpbl oOecredynBaeT pa3BUTHE
yMEHHMs  HaOJtoaTh, CpaBHUBAThb, HAXOJWUTb 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBIIIJICHHSI, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOH
JENCTBUSA, BBIBOJIbI, (POpMynIupoBaTh yTBepkIeHUd. OCBOeHHE Kypca alreOpsl
o0ecrneurBaeT pa3BUTHE JIOTMUECKOTO MBIIIICHUS 00yJarOIIMXCs: OHU UCTIONb3YIOT
JEAYKTUBHBIE M WHIYKTUBHBIE pacCYXKJICHHs, 0000IIEHHEe M KOHKPETU3ALIUIO,
abctparupoBanue u aHaioruto. OOydeHue anredbpe mpeanoyiaraeT 3HAYUTeIbHbBIN
00BEM CAMOCTOSITENNBHOU IEATETHOCTH 00y4aroIuXcs, I0O3TOMY CaMOCTOATEIILHOE
pelieHue 3a1ady  OO0y4aroIIMMHCS SBJISIETCS pealu3aliel e TeIbHOCTHOTO
OPUHIIMIA O0yUYEHUS.

B crpykrype mnporpamMmbl ydeOHOTOo Kypca «Anredpay yriayO0iaEHHOTO
U3YYEHUS] OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOJAMYECKUE JIMHUM:
«Yucna u BBIYUCIEHUSN», «ANreOpanyeckue BbIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkumm». Kaxmas w3 3TUX coaepikareabHO-METOIUYECKUX
JVHUHN pa3BUBAETCs HA MPOTSHKEHUH TPEX JIET U3Y4EeHUs! Kypca, B3aUMOJIEHCTBYS C
OPYTMMHU €ro JHUHHSIMU. B Xome u3ydeHus Kypca 0Oy4aroU[MMCsS HPHUXOIHUTCS
JIOTUYECKHU PACCYXIaTh, UCIIOIB30BATh TEOPETHUKO-MHOKECTBEHHBIH s3bIK. B cBs3U
C 3TUM B MpOrpammy y4eOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JOTUKH, TPEACTABJICHHBIE BO BCEX OCHOBHBIX pa3lieflax MaTeMaTHYECKOIo
o0pa3oBaHUsT W  CHOCOOCTBYIOIIME  OBJQJICHUIO  OOYYaIOUIMMHUCA  OCHOB
YHUBEPCAIILHOIO MaTEMAaTHYeCKOro s3blka. CoaepKaTenbHOM M CTPYKTYPHOMU
0COOEHHOCTBIO yueOHOro Kypca «AnredOpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapakTep.

Conepxanne nuHMM «Yucna W BBIYUCICHHUS» CIYKUT OCHOBOM ISt
JaJIbHEHIIET0 W3Y4YeHHMs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Yy O0Yy4aroLIUXCs
JIOTUYECKOr0 MBIIICHHS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAaThCA AITOPUTMAMH, a
TaK)Ke TPUOOPETEHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsI IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs
CBS3aHO C pallMOHAJIbHBIMM W HWPPALMOHAIbHBIMU YHUCIAMH, (POPMUPOBAHHEM



IpEeJICTaBICHUH O IEWCTBUTEIHLHOM YHUCIIE. 3aBepIICHNE OCBOCHU S YU CIIOBOM JIMHUU
OTHECEHO K CpeIHEMY 00IIeMY 00pa30BaHHUIO.

Conepkanue AByX aliredpandecKux JUHUN — « AJITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOyUaIOLIUXCS
MaTEMaTUYEeCKOro armapaTta, HeoOXOIMMOIo IJisi pelIeHHs 3aJady MaTeMAaTHKH,
CMEXHBIX NPEIMETOB U OKpYXarolel peabHocTH. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusl y4e€OHBI MaTepuas TPYNIUPYETCS BOKPYT  pallMOHAIBHBIX
BbIpaXXE€HUH. Anredpa IEMOHCTpPUPYET 3HAUEHHWE MAaTEMaTUKU Kak s3blKa s
NOCTPOEHUS] MATEMATHYECKUX MOJENEH, ONUCAaHUs MPOLECCOB U  SBJICHHM
peasibHOr0 MUpa. B 3agaun oOyueHus anredpe BXOJAT TaKKe JalbHelIee pa3BUTHe
ITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOI0, B YaCTHOCTH, JJI1 OCBOCHHUS Kypca
nHQOpPMAaTUKHA, U  OBJAJ€HUE HABBIKAMHU  JCNYKTUBHBIX  PacCyXICHUH.
[IpeoOGpa3zoBanue CHUMBOJBHBIX (OPM CHOCOOCTBYET pPa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEW K MaTEMaTUYECKOMY TBOPUYECTBY.

Copepxanue QyHKIIMOHATILHO-TpauuecKor JIMHUK HallEJICHO Ha TOJy4eHUe
O0y4aroUMMUCS 3HAHUM O (QYHKIUSAX KaK BaKHEWIIEH MaTeMaTHUeCKOH MOeTu
JUTSL OTMCAHUS M HCCIIE0BAHUSI pa3HO00Pa3HbIX MTPOLIECCOB U SIBJIEHUH B IPUPOJIE U
obmiectse. M3yueHune maTepuaia criocoOCTBYET Pa3BUTHIO Y 00 yJarOIIUXCsl YMEHHUS
WCIIOJIb30BaTh pA3JIMYHbIE BBIPA3UTENbHBIE CPEACTBA S3bIKA MATEMATHKUA —
CIIOBECHOT'0, CHMBOJINYECKOT0, Ipa)uuecKkoro, BHOCUT BKJIaJ B (OpMHUpPOBaHHE
IPEJICTABJICHUI O POJIM MaTEMATUKH B Pa3BUTUU LUBUIIM3ALMHU U KYJIbTYPHI.

VYriryOn€HHbIN Kypc anreGpbl XapaKTepu3yeTcsl U3y4eHHEM JOMOJHUTEIbHOIO
TEOPETUYECKOr'0 allapara 1 CBA3aHHBIX C HUM METOJIOB pelIeHUs 3a1ad. Anredpa
ABJIAETCS A3BIKOM JIJISl OMUCAHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CIYKUT OCHOBOU
MaTeMaTHU4ecKoro mozenupoBanus. Ilpm 3Tom camMu OOBEKTHI MaTeMaTHUYECKHX
YMO3aKJIIOYEHUH M TpUHAThIE B anreOpe IMpaBuja HUX KOHCTPYMPOBAHMUS
CHOCOOCTBYIOT (hPOPMHUPOBAHUIO YMEHHI OOOCHOBHIBATH M JOKA3bIBaTh CYXICHHUS,
pa3BUBAIOT MATEMATHYECKYIO MHTYWLIHIO, KPaTKO MW HarJJHO PACKPBIBAIOT
MEXaHHU3M JIOTUYECKHUX MOCTPOCHUM U ydaT UX MpuMeHeHuto. Tem cambiM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MECT B (OPMUPOBAHUU HAYYHO-TEOPETUUECKOTO
MBIILJICHUST 00yJarOIINXCSl.

CormacHo ywyeOHOMY IiaHy B 7-9 kjaccaXx u3y4yaeTcs Yy4deOHbIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3leiibl COACPKAHUSA:
«Yucna u BBIYUCIEHUS», «ANTeOpandyecKkue BBIPAKEHUS», «YpaBHEHUA W
HEPABEHCTBa», « D yHKIUNY.

Ha u3yuenne yueObHoro kypca «Anredbpa» orpogutcst 408 yacoB: B 7 Kjacce —
136 gacos (4 yaca B Hefient0), B 8 kiacce — 136 yacos (4 yaca B Hezlenio), B 9 kiacce
— 136 gacoB (4 Jyaca B HEJIEIIO).



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI YUEBHOI'O
KYPCA «AJITEGPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE PpPe3yJIbTATBI OCBOCHMS MPOTrpaMMbl IO MaTEMaTHUKE
XapaKTEPU3YIOTCS B YACTHU:

1) maTpMOTHYECKOr0 BOCIIUTAHHUSA:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MAaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K  JIOCTHKEHMSIM  POCCHMCKHUX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpamaaHCKOr0 M 1yXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA

TOTOBHOCTBIO K BBINOJHEHNIO 00S3aHHOCTEN rpakJaHUHA U peau3alluu ero
mpaB, MPEACTABICHHUEM O MaTeMaTHYeCKHMX OCHOBaX ()YHKIIMOHUPOBAHUS
pa3NYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaKHOCTH
MOPAIBHO-ITUYECKUX MPUHIUIIOB B IEATEIBHOCTA YYEHOTO;

3) TPYA0BOr0 BOCIIMTAHMS

YCTAaHOBKOM HAa AaKTUBHOE Yy4YacTHME€ B PELICHUM MPAKTUYECKUX 3a1ad
MAaTeMaTU4YECKOM HAIpPABIEHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEMaTHUYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUM BCEW JKM3HU MJIsl YCIEIIHOM MpoQecCuoHaNbHON
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAUBUAYAIBHON TPACKTOPUU 00pa30BaHMsI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

CIOCOOHOCTBIO K  SMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCHPUSATHUIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PELICHUM, PACCYKICHHUI, YMEHUIO BUJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHoCTeil HAYYHOr 0 MO3HAHUSA:

OpUEHTALlMEN B JICATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
MIPEICTABIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKA, MPUPOIbI U
oOmiecTBa, MOHUMAaHUEM MaTEMAaTUYECKOM HaykKh Kak c@epbl YeIoBeueCKOou
NEATEIIbHOCTH, JTAloB €€ pa3BUTHs M 3HAYMMOCTH I PAa3BUTHs LMBWIN3ALMU,
OBJIAJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MATHUYECKOM KYJIbTYPOH KaK CPEACTBOM
IIO3HAHMS MUPA, OBJIAICHUEM HAaBBIKAMHU MCCIIEOBATEILCKOMN AEATEIbHOCTH;

6) ¢puzuyeckoro BocnuTaHus, GopMUPOBAHMA KYJbTYPbI 310POBbS H
IMOIMOHAJIBHOI0 OJ1arONmoJIy4us:



TOTOBHOCTBIO IPUMEHSTh MaTEMaTHYECKHUE 3HAHUS B HHTEpEcax CBOETO
3I0POBBS, BEACHHUS  3J0POBOTO  o0pa3a JKU3HHM  (3I0pOBOE  TUTaHUE,
cOQTAaHCUPOBAHHBIN PEXUM 3aHATAA U OTAbIXa, peryisipHas ¢usndeckas
aKTHUBHOCTB ), CPOPMHUPOBAHHOCTHIO HaBbIKA pehICKCUH, TPU3HAHHUEM CBOETO MpaBa
Ha OIMMOKY M TaKOTO e MpaBa JIPyroro 4ejoBeKa;

7) 3K0JIOrM4€eCKOro BOCIIUTAHUSA :

OpHEHTAaIMEH Ha TIPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM JIJIsl PEIICHUS 3a/1a4 B
00JIaCT COXPAHHOCTH OKPYKAIOIIEeH Cpe/ibl, IUIAHUPOBAHUS TTOCTYIIKOB U OLICHKH
WX BO3MOXKHBIX TTOCJICJICTBUHN JIJISi OKPYKAIOIICH Cpelibl, 0CO3HAHUEM TII00ATBHOTO
XapakTepa IKOJIOTUUECKUX MPOOJIEM U MyTel UX pelIeHuUs;

8) aganTanuM K U3MEHAKWINUMCH YCJOBHAM COLUMAJIBLHOM U NPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSX HEOMPENCTIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTU YePe3 MPAKTUUECKYIO NESITEIbHOCTh, B TOM YHUCIIE
YMEHUE YUHUThCA Yy JPYrux Jrojed, mpuoOpeTrath B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKA W KOMITETCHIIMH U3 OIIBITA APYTHUX;

HEOOXOJIMMOCTBIO B (DOPMHPOBAHWU HOBBIX 3HAHUW, (HOPMYIHPOBATH UIEH,
MOHSTHS, TUIIOTE3bI 00 00BEKTaxX W SABJICHUAX, B TOM YHCIIC PaHEE HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, MJIAaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYI0  CHUTYallMO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAllMIO KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H
nocneACTBUA, GOPMHUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOCHHs MpOrpamMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopazoBanus y o0ydaromierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATCILHBIMA ~ JICHCTBUSIMU,  YHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMHU
JEHCTBUSMH M YHUBEPCATBHBIMH PETYISITUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eMCTBUA:

BBISIBJIIT U XapaKTEPU30BaTh CYIIECCTBCHHBIE IPU3HAKH MAaTEMATHYECKUX
OOBEKTOB, TMOHSTUN, OTHOLICHUM MEXAYy TMOHATUSIMU, (OPMYIUPOBAThH
onpeie/IeHUs TIOHATUIM, YCTaHABIMBATh CYIISCTBEHHBIN MPHU3HAK KacCU(HUKAIINH,
OCHOBAHUS JJ11 000OIIECHUS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;



BOCIPUHUMATh,  (QOpMyaMpoBaTh W  MNpeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €IMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOJIOJICHUAX U YTBEPXKICHUSX, MpeasiaraTh KpPUTEPUHU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JieJaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOUYEHUM, YMO3aKIIFOUEHNN 110 aHAJIOTHH;

pa3doupaTh JOKAa3aTesbCTBA MATEMATHMUYECKUX YTBEPXKICHUU (IpsIMble U OT
OPOTUBHOI0), MPOBOJHUTH CaMOCTOATENIBHO JI0KA3aTEIbCTBA MaTEMaTHYECKUX
(dbakToB, BBICTpPaMBATh APryMEHTAIMIO, MPUBOAUTL MPUMEPHI U KOHTPIPHUMEPHI,
MPUMEHSTh METOJ MaTeMaTUYeCKOW HHAYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyKIeHus;

BBIOMpaTh CMOCOO perieHuss ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BapHUaHTOB PEIICHUS, BRIOWPATh HanOOoIee MOIXOSAIINMN ¢ YIETOM CaMOCTOSITENTEHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBare/bCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATENbCKUNA HHCTPYMEHT I1O3HAHMS,
(GopmMynupoBaTh  BOIPOCH,  (UKCHUPYIOIIUME  [POTUBOpEYUE,  IMPOOJIEMY,
CaMOCTOSITEJIbHO YCTAaHABIMBATh HCKOMOE U JIaHHOE, (OPMHUPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HUIINIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSATENIBHO COCTABICHHOMY IUIAHY JKCIEPUMEHT,
UCCIIE/IOBAHNUE IO YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OObeKTa,
3aBUCHMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEIbHO (OPMYIHMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
OpOBEAEHHOTO  HAOMIONEHUs,  MCCIEAOBaHUS, OKCIEPUMEHTa,  OLEHUBATh
JIOCTOBEPHOCTD MOJYyYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000IICHUI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE IMIpOLlEcCca, a TaKKE BbIABUIATh
MIPEATON0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBIATh HEAOCTATOYHOCTh ©  HM30BITOYHOCTh HH(GOpMAIUHU, JaHHBIX,
HEOOXOJUMBIX JIJIsl peLICHUS 3a/1a4u;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(OpMAIUIO pa3IMYHbIX BUIOB U (OPM IPEICTABICHUS;

BbIOMpaTh (opmy mpeAcTaBieHHS HWHGOPMAMM U WUIIOCTPUPOBATH
pelaeMble 3aJ1a4i CXeMaMu, AuarpaMMaMy, MHOUM rpaduKoi U UX KOMOMHALIUSMU;

OLICHMBATh HAAEKHOCTh MH(MOPMAIIMHM TIO0 KPUTEPHUSM, MPEAJIONKEHHBIM HIIN
c(hOpMYIMPOBAHHBIM CaAMOCTOSATENIBHO.

KoMMyHMKaTHBHbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiicTBUA



BOCIPUHUMATh U (POPMYIIUPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU U
LeJIIMUA OOLIEHHUS], ICHO, TOYHO, TPAMOTHO BbIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCbMEHHBIX TEKCTaX, JaBaThb IMOSICHEHUS 10 XOJy pEUIeHUs 3aJlayu,
KOMMEHTHPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B XOZ€ OOCYXKIEHUsl 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelIaeMoN 3aJayd, BbICKA3bIBaTh WJIEH, HAlCJICHHbIE Ha IOUCK
PELICHUS], CONOCTABIIATh CBOM CYXKACHHS C CYXICHUSMH JPYTHX YYaCTHHUKOB
auanora, oOHapyKMBaTh pa3iMuMe U CXOACTBO MO3UIMH, B KOPPEKTHOU (dopme
(GopMyIupOBaTH Pa3HOIIIACHS, CBOU BO3PAKEHUS;

MPEJICTABIIATh PE3yJbTaThl PEIICHUS 3a]laui, SKCIEPUMEHTA, UCCIEI0BaHMS,
MPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (POpMAT BBICTYIICHUS C Y4ETOM 3aaady
MPE3eHTAllU U 0COOEHHOCTEN ayIuTOPHH;

MOHUMATh W MCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHAUBHUAYaTbHOU
paboThl TMpU pelIeHWH YYeOHBIX MaTeMaTHYeCKUX 3aj4ad, MNpPUHUMATh Lejb
COBMECTHOU JESATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThI,
pacnpenensaTe BUAbl padOT, JOroBApUBATHCS, OOCYXIaTh MPOLECC U PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXIeHHS, OOMEH MHEHU,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JEUCTBUS C IPYTMMH YWIEHAMH KOMaH/bl, OLICHUBATh KA4ECTBO PE3yJIbTara U
KayeCcTBO CBOETO BKJIaJa B OOIIMIA pe3yJbTaT M0 KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

PeryasiTuBHbI€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranuzaunmsi:

BBISIBJISITH MPOOJIEMBI IS PEIICHUS B KU3HEHHBIX W YYEOHBIX CUTYyalUsX,
OpUEHTHPOBATHCS B PA3IMYHBIX MOJAXO0AaX MPUHATUS PEHICHUN (MHIUBUIYAIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTABJISITH IUJIaH, aITOPUTM pEIIeHUs 3aaauu (WIH €ro
94acTh), BBIOMpATh CIOCOO pEIICHUS C YY4ETOM MMEIONMUXCS PEeCYpPCOB W
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAThb M KOPPEKTUPOBATH BapUaHTHI
pElIeHH ¢ y4u€TOM HOBOW MH(pOPMALIUH.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3ynbTara
pelieHus MaTeMaTUIeCcKou 3a/1a4u, CAMOMOTHBAITUU U pedIIeKCHU;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
HaWJCHHBIX OMTNOOK, BBISIBICHHBIX TPYAHOCTEH;



OLICHUBATh COOTBETCTBHE pPE3y/bTaTa JESATEILHOCTH MOCTaBICHHON LENU U
YCIIOBUSIM, OOBSACHATh MPUYHUHBI JOCTUKEHUS WM HETOCTHXKEHUS LIEIH, HAXOUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIpAXaTh SMOLMHU IPU U3yYEHUU MaTeMaTHUYEeCKUX OOBEKTOB U (DaKTOB,
JaBaTh YMOIIMOHAIIbHYIO OLICHKY PEIICHUS 3aauH.

HPEIMETHBIE PE3YJIbTATDBI

K xonIty oOydeHus B 7 kijaacce o0 yqaromuiics MOJIyquT ClAeAyIOIINe MPeIMETHbIC
pPE3YIbTATHI:

YucJia 1 BBIYMCJIEHUS

PanmonannsHbBIC Ynca.

[lepexonuth OT OHOM (HOPMBI 3allUCH YKCEN K Apyrod (mpeoOpa3oBbIBAThH
JECATUYHYIO P00 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OCCKOHEUHYIO IECATUYHYIO APOOH).

Hcnonb30BaTh MOHATHS MHOXXECTBA HATYypaJIbHBIX YHUCEN, MHOXKECTBA LIEJIBIX
YuCces, MHOXKECTBAa PAllMOHAIBHBIX YMCEN MPU PEIICHUU 3a]lad, IPOBEICHUU
PacCy>KJICHUM U 10Ka3aTEIbCTB.

[TonuMaTth U OOBSICHATH CMBICI TTO3UIIMOHHOM 3aIIMCH HATYPaJIbHOTO YHUCIIA.

CpaBHUMBATh U YIOPSIAOYUBATH PallMOHATIBHBIE YUCIIA.

BreImonHsATh, couyeras YCTHbIE M THChbMEHHBIC NPUEMBI, apu(hMETHUYCCKUEC
JEUCTBUS C pallMOHAJILHBIMYU YKCJIaMH, UCIIOJIb30BATh CBOMCTBA YMCEN M MpaBuUia
JEVCTBUIM, NPUEMBI PAllUOHATILHBIX BEIYUCICHUN.

BbINOIHATE 1€UCTBUS CO CTENEHAMU C HAaTypAJTbHBIMH MOKA3aTEIISIMU.

Haxonuth 3Ha4Y€HUS YMCIIOBBIX BBIPAKEHHUH, COACPKAIMX pallMOHAJILHBIC
yyciaa W CTENEHU C HaTypajdbHBIM IOKa3aTeleM, MNPUMEHATh pa3HOOOpas3HbIe
CIOCOOBI ¥ MPUEMBI BBIYUCIIEHHUSI, COCTABJISATh U OIEHUBATh YHUCIIOBBIE BBIPAKCHUS
MIPU PEIICHUU MPAKTUYECKUX 3a/]1a4 U 3a/1a4 U3 APYTuX y4eOHBIX MPEIMETOB.

OKpyrJTh 4MCia ¢ 3aJaHHON TOYHOCTBIO, a TAKXKE 1O CMBICTY MPAKTUYECKON
CUTYallMH, BBINIOJHATh MPUKUIKY W OLEHKY pe3yibTaTa BBIUMCICHUM, OLICHKY
3HAQYEHUN YUCIIOBBIX BBIPAKEHUI, B TOM YUCJIE MIPU PEIICHUU MTPAKTUYECKUX 3a]1a4.

Pematp TekcTOBBIE 3amauu  apU(METHUYCCKUM CIIOCOOOM, HCIOJb30BaTh
TaONUIBI, CXEMBbI, YEPTEKH, JPYyrue CpPeACTBAa MNPEACTABICHUS JaHHBIX IpHU
pelIeHuy 3aaa4.

Pemate mpakTUKO-OPUEHTUPOBAHHBIC 3aJlauM, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMNOPIUOHATLHOCTHIO BEIUYUH, TMPOIEHTAMH, HHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUs 3a7ad C YYETOM OrpaHUYEHMM, CBS3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX OOBEKTOB.

JlemuMOoCTb.



JlokasbIBaTh U MPUMEHSTH MPU PEUICHUHN 3a/1a4 IPU3HAKH IETUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku JeTUMOCTH CyMMBI U MIPOW3BEICHUS LIEJIbIX YUCEIL.

PacknaapiBaTh HAa MHOXKUTENM HATypaJibHbIC YKCIIA.

CBOOOIHO omepupoBaTh MNOHATHUSAMU: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aMMHO MTPOCTHIC YHKCTIA.

Haxonute HamOONbIINKM OOIIMKM JEeTUTEIh M HaWMEHbIIEe OO0IIee KpaTHOE
YHUCes ¥ UCIOJIb30BaTh UX IMPU PEIICHUU 33]1a4, IPUMEHATh anroput™ EBkinuaa.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOIYJIK0, NPUMEHATh CBOMCTBA
CpPaBHEHUU MO MOAYJIIO.

AnredpauvecKkue BbIpasKeHUs!

BripaxeHus ¢ nepeMeHHbIMU.

Hcnonb30BaTh aredpandecKyro TEPMUHOJIOTHIO M CHMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOCHMS y4eOHOr0 MaTrepuara.

Haxonuth 3HaueHUss OYKBEHHBIX BBIPAKCHHUI MpU 3aJaHHBIX 3HAYCHUAX
EPEMEHHBIX.

Hcnonp3oBaTh  TMOHSATHE  TOXKIECTBA,  BBINOIHATH  TOXICCTBEHHbBIC
npeoOpa3oBaHusl BRIPAXKEHUM, T0Ka3bIBATh TOXK/ECTBA.

MHOro4seHsI.

BrinonaHsaTh npeodpa3zoBaHus 1EJI0T0 BRIPAXKEHUSI B MHOTOWICH MPUBEICHUEM
MOJIOOHBIX CJIAaraeMbIX, PACKPBHITHEM CKOOOK.

BrinoaHsATh neicTBUs (CIOXKEHUE, BHIYUTAHUE, YMHOXKEHNE) C OJIHOUYICHAMU
U C MHOTOWICHAMHU, TPUMEHSTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT U
KyO CyMMBI, KBajpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaToB, CyMMa U Pa3HOCThH
KyOOB), B TOM YMCJI€ AJIsl YIIPOIICHUS BEIUUCICHUH.

OcyliecTBasATh Pa3iI0KEHHE MHOTOYJICHOB HAa MHOXHUTEIU C IOMOIIbIO
BBIHECEHHS 32 CKOOKM OOIIEro MHOXKHUTEINS, TPYIIUPOBKU CIIaraeMbIX, MPUMEHSIS
(bopMyIIBI COKPAIIEHHOTO YMHOXKEHHSI.

[TpumensaTs mpeodpa3oBaHsi MHOTOWICHOB JIJISl PEIICHHS PA3TUYHBIX 3a/1a4
U3 MaTeMATHUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnons3oBaTh CBOMCTBA CTEMEHEW € HATypaJbHBIMU TOKa3aTeNSIMU IS
peoOpa3oBaHus BEIPAKEHUN.

YpaBHeHUs] 1 HEPABEHCTBA

Pemars yMHEVHBIE yYpaBHEHHMS C OJHOW IEPEMEHHOM, NPUMEHsSA IpaBUJIa
nepexoia OT UCXOJHOIO0 YPAaBHEHHS K paBHOCWIBHOMY eMy. [IpoBepsTh, sSBIseTCA
JIM YUCJI0 KOPHEM YPaBHEHHS.

[lonOupaTh mnpuMepsl TMap 4YKCEN, SBIAIOMIMXCA PEIICHUEM JIMHEHHOTOo
ypaBHEHUSI C IBYMsI TIEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOM TJIOCKOCTH TpauK TUHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMH, TOIB3YACh TPa(UKOM, IPUBOJAUTH MPUMEPHI PEIIICHUST YPABHECHHUS.



PemaTte cucteMbl IBYX JIMHEWHBIX YPAaBHEHHM C ABYMS ITEPEMEHHBIMU, B TOM
quclie TpapUuecKH.

CocTaBnsATh M pemiaTh JWHEHHOE YpPaBHEHHE WM CHCTEMY JIMHEHHBIX
ypaBHEHUH 1O YCIOBUIO 3a/1a4d, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pe3yJIbTar.

DOyHKIMU

Koopaunats! u rpaduxmu.

N300pakaTh Ha KOOPJMHATHON MPSIMOU TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3a[IUChIBATH YHCIOBbIE MPOMEKYTKH Ha
anreOpandecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOUKH MO 33JJaHHBIM KOOPAMHATAM.

OyHKIINH.

CtpouTth rpaguKu JUHEHHBIX (PYHKITAN.

OnuceiBaTh C TOMOIIbIO (PYHKUMNA HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUYMHAMH: CKOPOCTh, BpEMsl, pPAaCCTOSIHUE, 1I€Ha, KOJMYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIHLHOCTD, BPeMsl, 00bEM PabOTHI.

HaxoauTe 3HaueHre QyHKIMH MO 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii cnocod MpeACTaBICHUS W aHaiIM3a HWH(opMauuu,
W3BJIIEKATh U UHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAUKOB pEabHBIX MTPOIIECCOB
Y 3aBUCUMOCTEHN.

Hcnonb3oBaTh CcBOWCTBA (PYHKIMH 17 aHamM3a TpaUKOB peasbHbIX
3aBuUcUMOCTel (HyIM (QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKITUH,
IPOMEXYTKH BO3pacTaHUsl U YObIBaHUSA (YHKIMH, HAUOOJbIIEEe W HaMMEHbIIee
3HAYEHUS PYHKIIMH).

Hcnonb3oBaTh rpaduKu AJIs UCCIIEIOBAHUS MTPOLECCOB M 3aBUCUMOCTEH, MPH
PELICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB U PEATHLHOM KU3HU.

K koHIty 00ydeHus B 8 kiacce oOydaromuics NOJyYUT CIEAYIOIINE TPEIMETHBIE
pe3yJIbTaThI:

Yucsia ¥ BBIYMCTICHUA

HppanmonanbHble Yucia.

[lonuMaTe ¥ WCIONB30BATH NPEACTABICHUS O PACHIMPEHUU YHCIOBBIX
MHOJKECTB.

CB0OOAHO onepupoBaTh NOHATUSAMU: KBaJpaTHBIN KOPEHb, apuMeTHUECKU
KBaJApPATHBIA KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOAUTh, OLICHUBATh KBAJApaTHBIC
KOPHU, MCTIONIb3Ys IPU HEOOXOIUMOCTH KaJIbKYJSATOP, BHIIOIHATH IPEO0Opa30BaHuUs
BBIPAKEHUH, COZIEpKAIIMX KBaJAPATHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcrnonp30BaTh HadanbHbIE IPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
qyCeN JJIs1 CPaBHEHUs], OKPYIJIEHUS U BBIYMCIEHUHN, H300paXKaTh 1€UCTBUTEIbHbIE
Yyycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.



Hcnonb3oBaTh 3anmucy OOJBIIMX M MaJIbIX YHUCEN C MOMOIIBIO JACCITUYHBIX
npobeit u creneHeil yucina 10, 3amuchiBaTh W OKPYIJISATh YUCIOBBIE 3HAYCHUS
pEaNbHBIX BEIUYMH C UCIIOJIIB30BAHUEM Pa3HBIX CUCTEM M3MEPEHUM.

JlemMMOoCTb.

CB00OIHO ONIEPUPOBATH MOHATUEM OCTATKA MO MOJYJIIO, IPUMEHSATH CBOMCTBA
CpPaBHEHUHU MO MOZYJIIO, HAXOAUTHh OCTATKHM CYMMBbI U MPOU3BEICHUS MO JAHHOMY
MOZYJIIO.

AnredpanvecKkue BbIpasKeHUs!

JIpoOHO-paIimoHaIbHBIE BBIPAXKCHUS.

Haxonuth nomycTUMBbIE 3HAYEHHS MEPEMEHHBIX B APOOHO-pallMOHATBLHBIX
BBIPAKCHUSX.

[IpuMeHsATh OCHOBHOE CBOMCTBO PAIIMOHATIHLHOM IPOOH.

BoinonHaTh npuBeAeHue anredpanyeckux Jpoded Kk o0lieMy 3HaMeHaTelto,
CIIO’KEHUE, YMHOXKEHUE, IeJICHUE alredpandecKux JpooOei.

BoInonHATh TOXKAECTBEHHBIE TPe0oOpa30BaHUsl palliOHAIBHBIX BBIPAKEHUH.

[TpumensaTh mpeoOpa3oBaHUs BRIPAKEHUHN JIJIS PEIICHHS PA3IMYHBIX 3a/1a4 U3
MaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATIbHOM MPAKTUKHU.

CreneHn.

[IpuMeHAT, TOHATHE CTENEHW C LEIbIM  TMOKA3aTeJIeM, BBINOJHSITh
peoOpa3oBaHus BEIPAKEHUN, COJIEPXKAIIMX CTENICHU C IIEJIBIM TTOKa3aTeleM.

HNppaunoHanbHbIE BBIPAKECHUS.

Haxomuth nomyctumele 3HaU€HUSI IEPEMEHHBIX B BBIPAXKECHUAX, COACPKALINUX
apuMeTHIeCKre KBaIpaTHBIE KOPHHU.

BrinmonHsaTe mpeoOpa3oBaHusi HUppalMOHAIBHBIX BBIPAKECHHUH, HCIOIB3YS
CBOKCTBA KOPHEM.

YpaBHeHus] 1 HEPaABEHCTBA

PemaTe kBafpaTHbie ypaBHEHHUS.

Pemars 1po6HO-palinoHaIbHbIE YPaBHEHUS.

Pemiarb nMHENHBIE YpPaBHEHUS C IapaMETPaMH, HECI0XXHBIE CHUCTEMBbI
JIMHEVHBIX YPABHEHHU C ITApaMETPaMHU.

[IpoBOAUTH HCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHHI, B TOM YHCIIE C
MpUMEHEHUEM rpadUUECKUX MPEACTABICHNUN (YCTaHABIMBATh, UMEET JIM YPABHEHHE
WJIM CHCTEMAa YPaBHEHUH PEILLECHHUs], €CITU UMEET, TO CKOJIbKO, U MIPOYEE).

[lepexoauTh OT cioBecHOW (DOPMYIMPOBKU 3aJauu K €€ anreOpanyeckoit
MOJENA C TIOMOIIBIK) COCTABJICHHS YPABHEHHsS WJIM CHUCTEMBI YPABHEHHI,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJyYEHHBIN PE3YyJIbTar.

[TpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIs CPABHEHUS, OLICHKH, PEIIATh
JMHENWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaPUIECKYIO
WJUTFOCTPALIMIO MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DyHKIMHA

[ToHnMaTe U KCIONB30BaTh (HYHKIMOHAJIbHBIC MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHHsI), ONPEAENATh 3HAUCHHE (YHKUHMH MO 3HAYEHUIO
apryMeHTa, OIPEeJessITh CBOMCTBA PYHKIMHU 110 €€ rpaduKy.

Crpoutb rpapuku QpyHKIMHI , ONMKUCHIBATH CBOMCTBA YMCIOBOU (PYHKIIMU MO €€

rpaduky.

K koHIty oOydeHus B 9 kjacce o0yqaromuiics MOJIYyIUT CISAYIOUIE MPEAMETHBIC
pE3YJIbTAThI:

Yucia v BBIYUCJICHUS

CBOOOIHO OMEPUPOBATH TOHATHSIMHU: KOPEHb N- CTENEHW, CTENeHb C
palMOHAJIBHBIM IIOKa3aTeJIeM, HAaxOAUTb KOPEHb N- CTENEHU, CTEIEHb C
palMOHANILHBIM [IOKa3aTelieM, HCHOJb3ysl MpPU HEOOXOAMMOCTH KaIbKYJISTOP,
MIPUMEHATH CBOWCTBA KOPHS N-U CTENEHU, CTENIEHH C PALIMOHATIBHBIM [TOKA3aTEIIEM.

Hcrnonp30BaTe MOHATHE MHOMKECTBA JCHCTBUTEIBHBIX UYMCEN IIPU PELICHUU
3a1a4, TPOBEACHUM PACCYKIACHUMN U IOKA3aTEIIbCTB.

CpaBHMBaTh M  YHNOPSJOYMBATH JIEUCTBUTEIBHBIE YHCIA, OKPYIJIATh
JNCUCTBUTEIIBHBIE YKCIIA, BBINOJIHATh NPUKUIKY PE3yJIbTaTa BBIUMCICHUN, OLIEHKY
YHCJIOBBIX BBIPAXKCHUM.

AnredpanvecKkue BbIpasKeHUs!

CB0OOAHO OTepupoBaTh MOHSATHEM KBaJIPATHOTI'O TPEXUIICHA, HAXOAUTh KOPHU
KBaJIpaTHOI' 0 TPEXYJICHA.

PacknanpiBaTe KBagpaTHBIN TPEXUJICH HA TUHEHHBIE MHOKHUTEIIH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemate iMHENHBIE M KBaAPATHBIE YPABHEHHU S, YPABHEHHU S, CBOISIIINECS K HUM,
JIPOOHO-paIlMOHANIbHBIE YPABHEHHUS.

PemaTe HeCOXKHbBIE KBAAPATHBIE YPABHEHUS C TAPAMETPOM.

Pemate nMHENMHBIE HEPABEHCTBA, KBAJApaTHbIC HEPABEHCTBA, WUCIOJIb30BaTh
METOJI MHTEPBAJIOB, M300pa)KaTh pEIICHWE HEPaBEHCTB Ha YHCIIOBOM MPSMOH,
3alMChIBATh PEUICHUE C IOMOIIBI) CUMBOJIOB.

Pemarp cucrempl ABYX JMHEUHBIX YPaBHEHUW C JBYMS IEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHECHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEHHBIM.

PemaTpe HeCIOXKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUN C ITapaMETPOM.

[IprmeHsATh METO/IBl PABHOCUIILHBIX MTPeo0pa30BaHUM, 3aMEHbI ITEPEMEHHOI,
rpauueckoro MeToa Mpy pelieHUH ypaBHEHU 3 -1 u 4-i cTeneHei.

Pemate  cHCTEMBI  JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAAPAaTHOEC HEPABEHCTBO, U300pakaTh pPEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOW MPSIMOM, 3aIIUCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHHs, HEPAaBEHCTBA W MX CHCTEMBI, B TOM YHUCJIE C
OTPaHUYEHUSIMU, HATTPUMED, B LEITBIX YUCIIAX.



IIpoBOIUTE HCCIENOBAHNS YPAaBHEHUN U CHUCTEM YPaBHEHHUMW, B TOM YHCIE C
IpUMEHEHUEM rpauuecKux npeIcTaBiIeHU (YCTaHaBIMBaTh, UMEET JIM ypaBHEHUE
WJIM CHCTEMa YPaBHEHUH PELIECHHUs, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3amauM  aireOpaMyeckUM CIOCOOOM C  MOMOLIBIO
COCTaBJICHUS YpaBHEHUMN, HEPABEHCTB, X CUCTEM.

Hcnonp30BaTh ypaBHEHHMs, HEPABEHCTBA M WX CUCTEMBI JUI COCTABIICHHUS
MaTEMaTUYECKOM MOJEIM PEaJbHOM CUTyallud WM TPUKIAIHON 3a]a4H,
UHTEPIPETUPOBATH MOTYYEHHBIE PE3yIbTaThl B 3aJAHHOM KOHTEKCTE.

YuciioBbIe MOCIEI0BATEbHOCTH U NMPOTrPecCcHM

CBOOOIHO oOIepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (QyHKIMs, rpaduk
GyHKIMHM, TpsMas MPONOPIHOHATBHOCTh, JIMHEHHas ¢yHKuusA, oOpaTHas
MPONOPIIMOHATIBHOCTD, Tapaboia, runepoosa, KyCouHo-3aqaHHast QyHKIIHSL.

UccnenoBate pyHKIMIO M0 €€ rpaduKy, ycTaHABIMBATh CBOMCTBA ()YHKIIUI:
001acTh OMpeeNeHusl, MHOXKECTBO 3HAYEHUH, HYIH (QYHKIHH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TMPOMEXKYTKM BO3pacTaHus M YObIBaHMs, UETHOCTh U
HEUYETHOCTh, HaNOOJIbIIIEEe U HAMMEHbIIIEE 3HAUCHHSI, ACUMITOTHI.

PacnioznaBath kBagpaTUUHYIO (YHKLIHIO 110 (popMysie, TPUBOIUTH MPUMEPHI
KBaJIpAaTUYHBIX PYHKIMH U3 peasibHOM KU3HU, (PU3UKHU, TEOMETPHH.

OnpenensaTe NOJ0XKEHHE rpapuKa KBaAPATUYHON (PYHKIIMU B 3aBUCUMOCTHU OT
e€ ko puIIMeHTOB.

Crpoutrb rpaduk KBaApaTUYHOM  (YHKUMH, ONKMCHIBATH  CBOMCTBA
KBaJpaTUIHOU (PyHKIMU 10 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBaAPATUIHON (DYHKITUH JJIS PEIICHUS 3a1a4.

Ha npumepe kBagpatuunoit GyHKImu cTpoutsh rpaduk dynkuum y =af(kx +
b) + ¢ ¢ momomisio peobpazoBanuii rpaduka Gpyakuun Y=Ff(X).

WnmocTpupoBaTh ¢ NOMOILBIO I'payKa peajibHyr0 3aBUCUMOCTb WM ITPOLIECC
10 X XapaKTePUCTHUKaM.

Apudmerudeckasi 1 reOMeTpUYecKasi IPOrpeccuu

CB0OOAHO ONEPUPOBATH MOHATUSAMU: N1OCIEA0BATEIBHOCTD, apuPMeTUYECKas
Y TEOMETPUYECKAsl TPOrPECCHH.

3anaBaTh IOCIEIOBAaTEIbHOCTH Pa3HBIMU  CIIOCOOAMM: OINMCATEIbHBIM,
TaOJIMYHBIM, C TOMOUIBIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbITIONIHATh  BBIYMCIIEHHUS €  HCHOJb30BaHWEM (opMyd N-ro  4ijieHa
apu(MeTHYeCKON U TeOMETPUIECKON MPOrPeCcCUil, CYMMBI NIEPBBIX N UJICHOB.

N300paxaTh 4WIEHbl TMOCIEAOBATENIBHOCTH TOYKAMU HA KOOPAMHATHOU
IUIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YUCIOBBIMHU IOCIEIOBATEIbHOCTSIMH, B TOM
YUCJIE 3aJla4yu U3 PEATbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYIATOPA, HU(POBBIX
TEXHOJIOTHH).



PacniozHaBaTh ¥ TOpPUBOAMTH NIPUMEPbl KOHEYHBIX M  OECKOHEYHBIX
[OCJIEI0OBAaTEIbHOCTEW,  OTPAaHUYEHHBIX  IOCJIEAOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaromuX (yObIBAIOIINX ) MTOCIEA0BATEILHOCTEH.

HmeTts npeacTaBieHre 0 CXOAUMOCTH TOCIEI0BATEIbHOCTH, YMETh HaXOAUTh
CyMMY OECKOHEYHO YOBIBAIOILIEH reOMETPUYECKON TPOrPECCHH.

[TpuMeHATh METOI MaTeMaTHYECKON MHIYKIIUH PU PELICHUH 3a]1a4.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
No 11/ HaunmeHoBaHue pa3iesioB H TeM Korrrpoaprsre | Tpakruseckue (uudposbie)
NMPOrPaMMBbI Bcero o0pa3oBaTesibHbIE
padoThI padoThI pecypent

1 YUCJTIA 1 BBIYMCJIEHU A 11 1 bubmmorexa [IOK
PanmnonanpHbIe Ynca (MIOBTOPEHUE) https://m.edsoo.ru/77e09b13

) OYHKIUUN. KoopauHaTs! 1 17 1 bubmumoreka [IOK
rpa¢puku. @yHKIUH https://m.edso00.ru/77e09b13

3 AJITEBPAMYECKUWE BbIPAYKEH . 7 bubmumoreka [IOK
BripaxeHnus ¢ mepeMeHHBbIMU https://m.edsoo.ru/77e09b13

4 YPABHEHI/I{I N CUCTEMBI 10 1 bubmmorexa [{OK
YPABHEHMWMN. JIuneitnple ypaBHEHUS https://m.edsoo.ru/77e09b13

5 UNCJIA 1 BBIUMCJIEHUS. Ctenens ¢ 6 bubmmoreka [IOK
HaTypaJbHBIM I10KA3aTeIeM https://m.edsoo.ru/77e09b13

5 AJITEBPAMYECKUE BBIPAXXEHU . 93 1 bubmmoreka [{OK
MHorouJsieHbl https://m.edso00.ru/77e09b13

7 AJITEBPAMYECKUE BbBIPAXXEHU . 14 1 bubmmorexa [IOK
@opMyJIbI COKPAIIEHHOIO YMH0KEHHUS https://m.edsoo.ru/77e09b13

bu6morexa [IOK
8 UNCJIA 1 BBIUYMCJIEHUS. IenumocThb 10 httos://m.e dsogru 177609513
bu6moreka [IOK

o OYHKLMM. Jluneiinas pymius 16 1 https://m.edsocI:JJ.: ru/77e09b13
YPABHEHI/I{I N CUCTEMBI BuGmorexa LIOK

10 YPABHEHUNU. Cuctembl TMHEHHBIX 14 1

YpaBHEHHI

https://m.edsoo.ru/77e09b13



https://m.edsoo.ru/77e09b13
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

11 [ToBTOpenue, 0000IICHHE, 8 Bbub6morexa IIOK
cUCTEMATU3AalU 3HAHUH https://m.edsoo.ru/77e09b13
OBHIEE KOJIMYECTBO HACOB I10 136

I[TPOTPAMME



https://m.edsoo.ru/77e09b13

8 KUIIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesoB H TeM Kourpossupie | Hpaxruseckie (uudposbie)
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 YPABHEHNSI U HEPABEHCTBA. 20 1 bubmmoreka [JOK
Hepapenctsa https://m.edso00.ru/6d40b704
) YUCJTIA 1 BBIYMCJIEHU S 17 1 bubmmorexa [IOK
KBanpaTHbIil KOPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHIS 1 HEPABEHCTBA. 17 1 bubmumoreka [IOK
KBanpaTtubie ypaBHeHUs https://m.edso00.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXXEHU . 17 1 bubmorexa [{OK
HpoOHo-panimoHa bHBIE BEIPAKCHUS https://m.edso0.ru/6d40b704
5 YPABHEHUS 1 HEPABEHCTBA. 19 1 bu6morexa [IOK
JpoOHO-pamoHanbHble ypaBHEHUS https://m.edso00.ru/6d40b704
bu6moTteka [JOK
6 OYHKLNH 15 L https://m.edsolcf ru/6d40b704
; AJITEBPAMYECKUE BBIPAXXEHU . 14 bubmmoreka [JOK
Crenenu https://m.edso00.ru/6d40b704
bu6moreka [IOK
8 UUCJTA U BBIYMCJIEHUS. JlenumocTs 7 1 httos://m.edsoo.ru/6d40b704
9 [ToBTOpenue, o6odLIIEHME, 10 1 bu6mmoreka [TOK
CUCTEMaTU3aLMsl 3HAHUU https://m.edso00.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 136 3 0

I[TPOTPAMME



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
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9 KUIIACC

KoanuectBo yacos DJIEKTPOHHBIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
Konrtpoasnsbie | IlpakTnueckue
n/n NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
bu6mmoreka [JOK
1 OYHKINHN 2 1
YHRI > https://m.edsoo.ru/133deaba
) YPABHEHUSA 1 HEPABEHCTBA. 15 1 bubmuorexa [IOK
KBanpaTHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUSA 1 HEPABEHCTBA. 95 1 bubmuorexa [IOK
YpaBHEHUS, HEPABEHCTBA U KX CHCTEMBI https://m.edsoo.ru/133deaba
4 UMCJIOBBIE [TIOCJIEJOBATEJIBHOCTHU o5 1 bubmmoreka [IOK
N ITPOT'PECCUHA https://m.edsoo.ru/133deaba
5 AJITEBPANYECKUE BBIPAXKEHUM . 12 1 bubmotexa [JOK
CrermneHb ¢ pallMOHAJIBHBIM [TOKA3aTeIEM https://m.edsoo.ru/133deaba
5 [ToBTOpEHUE, 0000IICHUE, CHCTEMATH3AIUS 34 1 bu6moreka [JOK
3HAHUM https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM IMPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsieMble MpeMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
NMpoBePsIEMOTO .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusA
pe3yJibTara
1 Yucna v BEIYMCIEHUS
11 BeImosHATh, coyeTasi yCTHbIC U MACbMEHHBIC TPHUEMBI, aprH(METHICCKHE
' JNEUCTBUS ¢ pallMOHAIBHBIMH YUCIaMU
HaxonuTh 3HaY€HUS YMCIOBBIX BBIPAXKEHUH, IPUMEHSITH Pa3HOOOpa3HbIE
1.2 crocoObl M NpUEMBI BBIYMUCIEHHUS 3HAYEHUH JpPOOHBIX BbIPAKEHU,
coaepKamux OOBIKHOBEHHBIE U JICCATHYHBIC IPOOH
[TepexonuTh OT 0JHOM (POPMBI 3aMIKUCH YUCEI K ApYyroi (mpeoOpa3oBrIBATh
1.3 JIECATUYHYIO IpOOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JICCSITHYHYIO, B
YaCTHOCTH, B OCCKOHEUHYIO JICCITHYHYIO JIPOOB)
14 CpaBHMBATh U YIIOPSL0YMBATH PAllMOHAIBHBIE UM CIIA
15 OKpyrisTh yncna
BBIMONHATS TPUKUAKY W OIEHKY pe3yJbTaTa BBIYMCICHHHA, OLICHKY
1.6 3HAYEHUM YUCIIOBBIX BBIPA)KEHUN. BBIMOIHATE IEHCTBUS CO CTENEHIMH C
HATYypaJbHBIMU MTOKa3aTeISIMH
17 [TpuMeHAT, TpHU3HAKKW JIEIMMOCTH, pAa3JIOKEHHE Ha MHOXHUTEIH
' HaTypaJIbHBIX YK CEN
Pemarh mpakTHKO-OpHEHTUPOBAHHBIC 33791, CBSI3aHHBIC C OTHOIICHUEM
18 BCJINYUH, PO OPIIHOHAIBH OCTHIO BEIIMYHH, MPOICHTAMH,
' UHTEPIPETUPOBATh PE3yNbTAThl PEIICHUS 3a7ad C y4ETOM OrpaHHYCHHUI,
CBSI3aHHBIX CO CBOWCTBAMH paccMaTpUBAEMBIX 00BHEKTOB
2 Anre0pandecKre BbIpaKCHHS
51 Wcnonp3zoBath  anreOpandeckyr0 TEPMHUHOJOTHMIO UM CUMBOJHMKY,
' IPUMEHSATH €€ B IIPOLIECCE OCBOEHUS y4eOHOro MaTepuaa
99 HaxoauTh 3HayeHus OYKBEHHBIX BBIPAXKCHHH MpPU 33JaHHBIX 3HAUCHUAX
' IEpPEMEHHBIX
53 Beimmonusare npeoOpa3oBaHus LIEJIOTO  BBIPAXKEHHS B MHOIOYJICH
' IPUBEJEHUEM MOAOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
94 BBIMOMHATE YMHOKEHHE OJHOUYWICHa HAa MHOT'OWIEH M MHOTOYJIeHa Ha
' MHOTOYJICH, TPUMEHATH (DOPMYIIBI KBaJpaTa CYMMEBI U KBaJpaTa pa3HOCTH
OcCymiecTBIATh pa3iokKeHUEe MHOT'OYJICHOB HAa MHOXKUTEIH C ITOMOIIBIO
2.5 BBIHECEHUSI 3a CKOOKHM OOIIEro MHOXHTEINS, TPYNIUPOBKU CllaraeMbIX,

NpUMEHEHUs! GOPMYII COKPAIIEHHOTO YMHOKEHHUS




[IpumensTe npeobpa3oBaHUsT MHOTOWIEHOB Ul PELICHMS] Pa3IMYHBIX

28 3a/a4 U3 MaTeMaTUKU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOM PaKTUKU
57 Hcnonb30BaTh CBOMCTBA CTENEHEW € HATypaJbHBIMM ITOKA3aTEISIMU JJIs
' peoOpa3oBaHUs BBIPAKEHHUN
3 VYpaBHEHUs U HEPaBEHCTBA
Pematp nuHeliHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSISI TPaBUIIa
3.1 nepexoia OT UCXOAHOTO ypaBHEHHUS K paBHOCUIbHOMY eMy. [IpoBepsrs,
SBIISIETCS JIX YUCIIO KOPHEM YPaBHEHUS
39 [TpumensTh rpaduyeckre METONbI PH PEIIeHHH JTMHEHHBIX YPaBHEHUH U
' UX CHCTEM
33 [TogOupate mpuMepsl Map 4ucesd, SBIAOMMXCA pelleHHeM JIMHEeHHOro
' YPaBHEHHUS C IByMs IIEPEMEHHBIMU
CtpouTh B KOOPAMHATHOW NJIOCKOCTH I'padUK JIMHEHHOr0 ypaBHEHUS C
3.4 JIBYMsI TIE€pEMEHHBIMHU; IOJIb3YSACh TIpauKoOM, NPUBOAUTH IPUMEPHI
pelLeHus] ypaBHEHUS
35 Pemarp cucremsl ABYX JMHEHHBIX YPaBHEHUN C JBYMS II€PEMEHHBIMU, B
' TOM 4HcJIe rpaduuecKu
CocraBnarh U peuiath JUHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
3.6 yYpaBHEHHUI MO YCJIOBHUIO 3a/layd, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4M MOJy4EHHBIH pe3yJsIbTaT
4 Koopnunats! u rpaduku. @yHkuuu
N300paxaTh Ha KOOPAMHATHOM NPSIMOH TOUYKH, COOTBETCTBYIOIIHE
4.1 3alaHHbIM KOOpAMHATaM, JIyuyd, OTPE3KH, HHTEPBalbl, 3alHMChIBATh
YHCIOBBIE IPOMEXYTKU Ha aareOpanyecKkoM s3bIKe
4.2 OTmeuaTs B KOOPAMHATHON MIJIOCKOCTH TOYKH 110 3aJJaHHBIM KOOpJIWHATAM
4.3 Crpouts rpaduxu muHeRHbIX GyHKIni. CTpouTh rpaduk GyHKIuu Yy = [X|
OnucelBaTh € NOMOIIBI (YHKIUI H3BECTHBIE 3aBHCUMOCTH MEXIY
4.4 BEIMYMHAMHU: CKOpPOCTb, BpEMs, PpacCTOSHHE, IL€HY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOJUTENIBHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxoauTb 3HaueHne QyHKIMH 110 3HAUEHHUIO €€ apryMeHTa
[Tonumats rpaduueckuii cnocod npeacTaBiaeHus U aHaIu3a HHPOpMaLHH,
4.6 U3BJEKATh U MHTEPIPETUPOBATh MHGOPMALUIO U3 I'paUKOB peasbHbIX
MPOIECCOB Y 3aBUCUMOCTEN
8 KIIACC
Kon
IIpoBepsieMble pegMeTHBIE Pe3y1bTaThbl 0CBOCHHS OCHOBHOM
NpoBepsIEeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusA
pe3yJabTara
1 Yucna v BEIYMCIEHUS




11

Hcnonp30BaTh HaYadbHbIE IPEACTABICHUS O MHOXKECTBE JEH CTBUTEIBHBIX
yucea JJIs  CPaBHEHMS, OKPYTJIEHHUS U BBIYMCICHUM, H300pakaTh
JICUCTBUTEIbHBIE UMCIIA TOYKAMU Ha KOOPJIMHATHOU MPSIMOM

1.2

[IpumeHnsTh MoHATHE apU(METHUYECKOr0 KBaJApPaTHOIO KOPHS, HAXOJIUTh
KBaJIpaTHbIE KOpPHH, HCIOJNB3Ysl MPH HEOOXOAMMOCTH KaJlbKYJIATOP,
BBIMOJIHATh PeoOpa3oBaHUsl BBIPAKEHUH, COAEpKAIIMX KBaJpaTHbIE
KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEN

1.3

Hcnonb30BaTh 3amucu OOJIBIINX U MaJIBIX YUCEIL C IIOMOIIBIO ACCATUYHBIX
npobeit u creneneit yncna 10

Anrebpandeckue BoIpaKeHUs

2.1

[IpuMeHsATP TOHSATHE CTENEHH C LEJIbIM I10KAa3aTeJeM, BbBITOJIHATH
npeoOpa3oBaHus  BBIPAXKEHHUM, CONIEPXKAIIMX CTEMEHH C  IEJbIM
MOKa3aTeIeM

2.2

BBIMONHATS ~ TOXKIECTBEHHBIE  IPEOOpa3OBaHUs  PalMOHAIBHBIX
BBIDOKCHHII Ha OCHOBE IMpaBWJI JCHCTBUH HaJ MHOTOYJICHAMHU U
anredpanvYecKuMu ApoosiMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUIICH HA MHOXKHUTEIN

2.4

[TpumeHnsTh Tpeodpa3oBaHus BEIPAXKESHUIA JIs pELISHHS Pa3IHYHbIX 33134
13 MaTEMAaTHUKU, CMEKHBIX IPEAMETOB, U3 PEAIbHON IPAKTUKH

YpaBHEHUS U HEPABEHCTBA

3.1

Pematp nuHelHbIE, KBaAPaTHBIE YPAaBHEHUS U palliOHAIbHBIEC YPABHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHI C IBYMs IT€p EMEHHBIMU

3.2

[IpoBOaUTE pOCTENILIME UCCIIEAOBAHUS YPABHEHUIM U CUCTEM YPaBHEHU,
B TOM 4YHCJIE C TPUMEHEHHEM TpaHUUEeCKUX MpeACTaBICHUN
(ycraHaBiIMBaTh, UMEET JIM YPAaBHEHHUE UM CUCTEMa YPAaBHEHUM pelieHus,
€CJI1 UMEET, TO CKOJIbKO, U IPoUee)

3.3

[TepexoauTh OT CIOBECHON (OPMYJIMPOBKH 3a7a4M K €€ anredpandeckoin
MOJIESIM C TIOMOILBIO COCTABJIEHHS] YPAaBHEHUSI WIIM CHUCTEMBbl YPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJy4YEHHBIH
pe3yabTaT

3.4

[IpuMeHsATH CBOICTBA YMCIOBBIX HEPABEHCTB JAJISl CPABHEHHS, OLICHKH,
pemaTh JIMHEHbIE HEPAaBEHCTBA C OJHOM NMEPEMEHHOM U MX CHUCTEMBI,
JlaBaTh IrpapUUECcKy0 MIUTIOCTPALIMI0 MHOXKECTBA PELICHUN HEPaBEHCTBA,
CUCTEMbI HEPABEHCTB

DOyHKIUU

4.1

[TonumaTe 1 UCTIOIB30BaTh (DYHKIIMOHAJBHBIE TOHATUS U S3BIK (TEPMHUHBI,
CHMBOJIMYECKHE O00O03HAYCHHsI), OMpEAeATh 3HAueHHe (YHKIUU 110
3HAYEHUIO apryMEHTa, OMPEeIaTh CBOMCTBA QYHKINH IO €€ rpaduKy

4.2

CrtpouTts rpauku 31eMeHTapHbIX QyHKINN BUA:
y=k/x




k/x

, Y =X,y = X8, ¥ = [X|, onuChIBaTh CBOMCTBA YKMCIOBOM (PyHKIMU 1O €€

rpaduky

9 KUIIACC
Kon .
IIpoBepsieMble mpeAMeTHBbIE Pe3yIbTAThl 0CBOCHHSI OCHOBHOM
NPOBEPsIEMOro .
o0pa3oBaTe/1bHOM POrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJjbrara
1 Yucna v BEIYMCIEHUSA
11 CpaBHMBATh U YIOPSIOYMBATH pallMOHAIbHBIE U UPPALlMOHAIbHBIEC YUCIIA
BoimnmonnaTte apupmernueckue IEHCTBUS C PAaLMOHAIBHBIMH YU CIAMU,
1.2 coyeras YCTHbIE M IIMCBMEHHBIE NPUEMBI, BBIIOJIHATH BBIYMCICHUS C
UppalyOHaIbHBIMUA YU CIAMHU
13 HaxonuTh 3HaueHHUs CTENEHEW C IEeIbIMU IOKa3aTesIMU W KOpPHEH,
' BBIYHCIISITh 3HAUEHUSI UM CIIOBBIX BBIPAXKEHUM
14 OKpyrisaTe AEHUCTBUTEIBHBIE YNCIA, BBINOJHATH NMPUKUIAKY peE3ysibTara
' BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUI
2 VYpaBHeHUs U HEPaBEHCTBA
91 Pematp nuHeliHbIE U KBaJpaTHbIE YPABHEHHUSI, YPABHEHMSI, CBOASIIMECS K
HUM, [IpocTeiiime ApoOHO-pallioOHaIbHbIE YPaBHEHUS
Pemate cucreMsl IByX JIMHEHHBIX YPABHEHUU C JBYMs IIEPEMEHHBIMU U
2.2 CHUCTEMBI JIBYX YpPaBHEHMH, B KOTOPBIX OJHO YPaBHEHUE HE SBIISETCS
JMHEHNHBIM
Pemate TekcTOBbIE 3amayuM airedpandeckuM CrocoOOM C MOMOIIBIO
2.3 COCTABJICHMS] YpPaBHEHUS WM CHUCTEMbl JBYX YpaBHEHUH C JByMs
nepeMeHHbIMU
[IpoBonuTh mpocTeiiiine ucciae0BaHusl YypaBHEHUIM U CUCTEM YpaBHEHUH,
54 B TOM YHCJI€ C MPUMEHEHHEeM rpaduuecKuX MpeacTaBiIeHU (Harmpumep,
' yCTaHaBJIMBATh, UMEET JIN YPAaBHEHUE WM CUCTEMA YPAaBHEHUM pelleHus,
€CJIM UMEET, TO CKOJIBKO)
Pematy nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, 300 paxaTh
2.5 pEelLIEHNE HEpPaBEHCTB HA YMCIIOBOM MpPsSMOM, 3alUChIBAaTh PELICHUE C
MIOMOIIBIO CHMBOJIOB
96 Pemarp cucteMbl JIMHEHHBIX HEpPaBEHCTB, CUCTEMBl HEPABEHCTB,

BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300paXaTh PEIIeHNE CUCTEMbI




HCPABCHCTB Ha YHCIOBOU HpﬁMOﬁ, 3allUCbIBaTh PCHICHUE C ITOMOIIBIO

CHMBOJIOB
2.7 Hcnonb30BaTh HEpaBeHCTBA MPH PEIICHUH PA3JIMYHBIX 33124
3 DyHKIUU
PacriozHaBaTh ()yHKIHMH M3y4eHHBIX BHIOB. [1OKa3bIBaTh CXEMaTHYECKH
31 pacrnoioxeHre Ha KOOPAMHATHOM IUIOCKOCTH rpaduKoB (QyHKIUN BHAA:
' y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucuMocTH OT 3Ha4YeHHI
KO3 (PHUIIMEHTOB, OMUCHIBATh CBOMCTBA (YHKIIHI
39 [Toka3pIBaTh CXEMAaTHYECKH PACIOJIOKEHUE Ha KOOPAMHATHON MIOCKOCTH
' rpadukoB GyHKIMA Buga y = VX, Y = [X| ¥ onmHCchIBaTh CBOMCTBA (PYHKITHIA
33 CrpouTb 1 N300paxaTh CXeMaTUYECKHU ITpaGUKH KBaJIPATUUHBIX QYHKIIHH,
' OIUCBIBATh CBOMCTBA KBAPATHUHBIX (QYHKIHMH 0 UX rpadukam
PacoznaBath KBajpatnuHyro (QyHKOHIO 10 (opmylie, HPUBOAHUTH
3.4 OpUMEpbl KBaJApPaTUUHBIX (QYHKUMH M3 peaabHOW KU3HU, (U3HKH,
reOMETPHU
4 Apugpmernueckas U reoMeTpuyecKasi Iporpeccuu
41 PacriozHaBaTh apuMETHYECKYI0O W TE€OMETPHUYECKYIO0 MpPOTPeCcCHu MpU
' pasHBIX CrI0cobax 3aaanus
BbINONHATE BBIYUCIIEHUS C MCIOJNB30BaHUEM (opMysn N-ro diieHa
4.2 apu(PMETHIECKOH M TEOMETPHUYECKOM IPOrpeCcCHi, CYMMBI TEpPBBIX N
YJICHOB
43 N300pakaTh YjeHBI MOCIEAOBATEIFHOCTH TOYKAMH Ha KOOPAMHATHON
' TIOCKOCTH
PemaTh 3a1a4u, CBA3aHHBIC C YNCIIOBBIMHU TIOCJIEAOBATEIBHOCTSMH, B TOM
4.4 YUCNe 3aJa4d U3 PealbHOM JKW3HHM (C MCIOJh30BAHMEM KalbKYJISITOPA,

U (GPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUSA
1 Yucna v BeIUMCIEHUSA
JIpoOu 0OBIKHOBEHHBIE U JIECATHYHBIE, IEPEX0] OT OAHOM (POpMBI 3arucu Jpodeit
1.1 K gpyroii. IloHsTMe  palnMOHANBHOTO  4YHCNA, 3alliCh, CpaBHEHUE,
YIOPSIIOYMBAaHUE PAIMOHATIBHBIX YK CEll
12 ApudmeTnueckrue ASHCTBUS C palMOHAJIbHBIMU 4HciaMu. Pemienue 3agau u3
' peasibHOM MPaKTUKU Ha YacTH, Ha Apodu
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJEeM: OIpeAesieHUue, IIpeodpa3oBaHue
' BBIPAXKEHUI HAa OCHOBE OIPEIEICHHUS], 3alIUCh OOJIBIINX YUCET
14 [TporeHTsl, 3anKch MPOLEHTOB B BUAE APOOU M ApOOH B BHJIE MPOLEHTOB. TpH
' OCHOBHBI€ 33J1a4H Ha MPOLEHTHI, pELICHHE 3a7a4 U3 PeaIbHON MPAaKTUKU
15 [TpuMeHeHue NpU3HAKOB JEIUMOCTH, Pa3JI0KEHNE HA MHOKUTEIU HATYPaJIbHbBIX
' qHCe
1.6 PeanbHbIE 3aBHCUMOCTH, B TOM YU CJIE IPsMasi 1 00paTHAs TPOMOPIIMOHAIBHOCTH
2 Anrebpanyeckue BolpakeHUs
21 IlepeMenHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHHS C MEpEMEHHOU. JlomycTrmblie
' 3HAYEHUS TIEPEMEHHBIX
99 [IpencraBieHre 3aBUCHUMOCTH MEXKIy BeIMYMHAMH B BUIE (OPMYJIBL
' Beraucienus mo ¢popmyniam
2.3 [TpeoGpa3oBanre OYKBEHHBIX BBIPAXKEHHI, TOXKIECTBEHHO PaBHBIEC BBIPAYKCHUS
24 CBolicTBa CTENEHN C HAaTypaJIbHBIM IMOKa3aTelIeM
95 OpHounensl U MHorouseHsl. CreneHb MHoOrowieHa. Cro)XeHHE, BbIUUTAHUE,
' YMHOKEHHE MHOT O4JIECHOB
26 @opMyJibl COKPAIEHHOIO YMHOXKEHHMSI: KBaJpaT CyMMbl U KBaJpaT pPa3HOCTH.
' ®dopmyia pa3HOCTH KBaJApaToB. PaziiokeHre MHOTO4JIEHOB Ha MHOKUTENN
3 YpaBHEeHUS
31 VYpaBHEHUE, KOPEHb YypaBHEHHUs, IMpaBWiIa MpeoOpa3OBaHUS YpaBHEHHS,
PaBHOCUJIBHOCTh ypaBHEHUI
3.9 JluHeliHOe ypaBHEHME C OJIHOW MEPEMEHHOM, YMCIO0 KOpPHEH JMHEWUHOro
' YpaBHEHHUS, PELICHU € JTUHEHHBIX YPABHEHUN
33 CocraBiieHMEe ypaBHEHUU MO YCJIOBHIO 3ajaud. PemieHrne TEeKCTOBBIX 3ajad C
' HOMOILBIO YPaBHEHU
3.4 JluneliHOe ypaBHEHHE C IBYMS ITIEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JIMHEWHBIX YPAaBHEHMI C IByMs IEpeMEHHbIMU. Penienne cucrem
3.5 ypaBHEHUH crnocoOoM MoACTaHOBKU. [IpuMepsl pelieHusi TEKCTOBBIX 3aaad ¢
MOMOIIBIO CUCTEM ypaBHEHUHN




4 Koopaunats! u rpaduxu. @yHKIuu
4.1 Koopaunarta Touku Ha mpsiMoit
4.9 UYucioBble NpoMexyTkHu. PaccTossHME MexXay IBYMsl TOYKaMU KOOPAMHATHOU
' pAMO
43 [TpsimoyronbHas cucrema koopauHat, ock OX u Oy. AGcuucca U opinHaTa TOUYKH
' Ha KOOPIMHATHOMU IJIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHbIXx (opmynamu. UreHue rpaduKoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue ¢pynkuuu. I'padux ¢pynkiuu. CoiicTBa HyHKIUI
4.6 Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk dynkuun y = [x|
4.7 I'padmueckoe perieHne JIMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX ypaBHEHUN
8 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna ¥ BEIYUCIECHUS
11 KBagpatHelii kopeHb #3 uwucia. IloHsTHe 00 WppallMOHAJIBLHOM 4YHCIIE.
' JecstuaHblie TPUOIMKEHUS MPPAITOHATIBHBIX YUCET
CpoiicTBa apupMeTHUECKUX KBAJpPaTHBIX KOpHEM W HMX MpUMEHEHHEe K
1.2 npeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHUH W BBIYMCICHHUSIM. JlelicTBUTENbHBIE
qyucna
1.3 CrermneHb ¢ LeNbIM MOKa3aTeneM u e€ cpoiicTBa. CTaHapTHas 3alKch Yyncia
2 AnreGpanyeckue BbIpaKeHUs
2.1 KBanpatHblif TpEXuiieH, pa3yioskeHne KBaIpaTHOTO TPEXUIeHa Ha MHOXKHUTENIH
2.2 Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO alredpanyeckoil 1poou
2.3 CrnoxxeHue, BBIMUTAaHUE, YMHOXEHHUE, JICNICHHE aareOpanvecKux Ipooei
24 PanmonanbHbie BbIpaXeHUs U UX peo0pa3oBaHUe
3 VYpaBHEHUs U HEPABEHCTBA
31 KBanpaTtHoe ypaBHeHue, (popmylsia KOpHEH KBaapaTHOro ypaBHeHHs. Teopema
' Buera
3.2 Pemenne ypaBHeHU, CBOAAIIUXCS K JJMHEHUHBIM U KBaJI[PATHbIM
3.3 [Ipocreiimue 1poGHO-palOHATbHbIE YPAaBHEHUS
I'padmueckas uHTEpHIpeTanys YpaBHEHHUU C JBYMSI TMEPEMEHHBIMU U CHCTEM
3.4 JUHENHBIX YPaBHEHHMH € JIBYMsI NepeMEHHBIMHU. [Ipumepsl pelieHus CUCTEM
HEJIMHEHHBIX YPAaBHEHUU C ABYMS I€pEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a/1a4 alre0panuyeckuM Criocooom
3.6 UuncnoBble HEPAaBEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOI TEepeMEHHOI




3.8 PaBHOCHIIBHOCTH HEPAaBEHCTB
3.9 JluHelHbIC HEpaBEHCTBA C OHOW ITepEMEHH Ok
3.10 CucreMsl TMHEWHBIX HEPABEHCTB € OJHOM NEPEMEHHOU
4 DyHKIIUU
41 [Monsitne QyHkuuu. OOMACTh ONpeAeTeH!us] 1 MHOKECTBO 3HAUCHUN (DYHKIIHH.
' CniocoObI 3a1anus GyHKIMHI
4.2 I'padux ¢pyukuu. Urenue cBoiicTB pyHKIMHU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAsKAIONIUX peasbHbIE MTPOLIECCH
44 OyHKIMY, ONHUCBHIBAIOIIME TNPSIMYI0 W OOpaTHYI MPOMOPLUUOHAILHBIE
' 3aBUCUMOCTH, UX TpaduKu
4.5 OyHkIuy y =x2,y = X3
4.6 Oyukuuu y = X,y = |x|
4.7 I'paduueckoe pemienre ypaBHEHUM U CUCTEM YpaBHEHHI
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA
1 Yucna u BbIUUCIICHUS
11 PanmonanbHble uKcCIa, WppalMOHANbHBIE YMCIA, KOHEYHbIe U OECKOHEYHBIE
' JECATUYHBIE JIPOOH
MHOXECTBO JEHCTBUTENBHBIX YHCEl, NeHCTBUTEIbHBIE YHCIa KaK 0eCKOHEUHBIE
12 JecsITUYHble poOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JEMCTBUTENBHBIX YMCEI U KOOpAMHATHOM mpsAMoi. CpaBHEHHE €W CTBUTEIbHBIX
qrcesn
1.3 ApupmeTtnueckne IeUCTBUS C 1EHCTBUTEIbHBIMU Y CIIAMH
W3mepenus, npubnuxeHus, oneHKU. Pa3mepbl 0OBEKTOB OKPY)KAIOMIET0 MHpA,
14 JUIUTENBHOCTh TPOLIECCOB B OKpykatomem wMupe. [IpubmmkéHHoe 3HauYeHHe
' BEIMYUHBL, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka U oreHka
pe3yIbTaTOB BHIYHMCIICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHeHUs ¢ OIHOM ITepeMeHHOU
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOIAIINXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Penenne ypaBHeHUH, CBOASIIUXCS K KBaIPATHBIM
24 buxBanpatHoe ypaBHeHue. [IpuMepsl pelieHns: ypaBHEHU TPETbell U 4eTBEPTOU
' CTEINeHeN pa3oKeHHEM Ha MHOKHUTEH
25 Pemmenne aqpoOHO-palinOHATBHBIX YPaBHEHHHA
2.6 Cucrembl ypaBHEHHI
2.7 YpaBHeHUE C IBYMS IIEPEMEHHBIMH U €ro rpaduk




2.8

Pemenue cucrem AByX JTMHEHMHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMU

Pemenue cucreM JIByX ypaBHEHUH, OTHO U3 KOTOPBIX JIMHEWHOE, & IPyT0€ — BTOPOI

2.9
CTEIEeHU

2.10 I'padmueckas vHTEpIIpETALIMS CUCTEMBl YPABHCHHH C IBYMS ITE€pEMEHHBIMHU

211 Pemmenue TeKCTOBBIX 3a/1a4 anre0pandecKuM crocooom

212 UYucrioBble HEPABEHCTBA U UX CBOWCTBA

2.13 Pemenune nuHEMHBIX HEPABEHCTB C OJHON MEPEMEHHON

2.14 Pemenue cucrem JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHH O

2.15 KBagpatHbie HepaBeHCTBA

216 I'papuueckass uHTEpIpeTanusi HEPABEHCTB M CUCTEM HEPAaBEHCTB C JBYMs
' HIEPEMEHHBIMU
3 OyHKIMH

31 KBanpatnunas pynkuus, e€ rpadux u coiicrsa. Ilapabosna, KoopauHaTHI BEPILIUHbI

1apaboJibl, OCb CUMMETPUU NTapadoIIb

3.2 I'paduku ¢pynkiuit y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku pynkunit y=K/X, y = x® u ux cBoiicTBa

34 I'paduku GpyHKIMIA , ¥ KX CBOKCTBA
4 YucnoBble MOCIE10BaTEIbHOCTH

41 Omnpenenenue M CrnocoObl 3aJaHUS YUCIOBBIX ITOCTENOBATEILHOCTEH. 3anaHue
' MOCTIEIOBATEILHOCTH PEKYPPEHTHOH hopMyIioit u (opMynoi N-ro 4ieHa

49 Apudmetnueckas mporpeccus. @Dopmynasl  N-ro  uieHa apudmernyeckon
' MIPOTPECCHH, CyMMBI IIEPBBIX N YJICHOB

43 I'eomerpuueckas nporpeccusi. PopmyJisl N-ro 4ieHa FeOMETPUIECKON IPOrpeccu,
' CYMMBI IIEPBBIX N YWIEHOB

44 N3o00paxeHne 4JIeHOB apu(PMETHUECKON U TeOMETPUUIECKOW MPOrpeccuii TouKaMu
' Ha KOOPAWMHATHOM IITOCKOCTU. JIMHEWHBIN U 3KCITOHEHIIMATBHBIN POCT

4.5 CrnoxHble IPOLEHTHI




IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBePsIEMOro
TpedOBaHMS

IIpoBepsieMble TPeGOBaHUSI K MPeIMETHBIM pPe3yJibTaTaM 0CBOECHUS
OCHOBHOI1 00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0
oOpazoBaHusi Ha ocHOBe ®PI'OC

YMeHue onepupoBaTh  IMOHSATUSMHU: MHOXECTBO, IOAMHOXECTBO,
olepaly HaJl MHOXXECTBAMH; YMEHHE OIEpPHpPOBATh MOHATHAMH: T'pad,
CBSI3HBIN I'pad, 1epeBo, UKL, IPUMEHATh UX NPH PEIIEHUY 3a/1a4; YMEHUE
UCIOJb30BaTh I'pauyueckoe NpPECTaBIEHUE MHOXKECTB I ONUCAHMS
peaibHbIX POLIECCOB U SIBJIEHUH, IPU PELISHNH 3a1a4 U3 APYrHX yueOHbIX
IPEIMETOB

YMeHue onepupoBaTh INOHATHSAMU: OIPEACIICHHE, aKCHOMa, TEOopeMa,
JI0OKa3aTelIbCTBO; YMEHHE pAacClO3HAaBaTb HCTHHHBIE W JIOXKHBIE
BBICKA3bIBAHMS, IIPUBOJUTH IPUMEPBI W KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPUL[AHUS BBICKA3bIBAHUU

YMeHne omepupoBaTh MOHATHUSIMHU: HATypaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJI0, JEIMMOCTh HATYpaJIbHbBIX YHUCEJI, TPU3HAKU JETUMOCTH,
1[EJI0€ YUCJI0, MOAYJIb YKciia, OOBIKHOBEHHASI IPO0b U AECATUYHAS JPOOD,
CTaHJAPTHBIN BUJ YKCJIA, pallHOHAIILHOE YU CIIO, UPPAIIMOHAILHOE YK CIIO,
apudmMernveckuil KBapaTHBIH KOPEHBb; YMEHHUE BBITIONHATH JEHCTBUS C
YUCJIaMH, CPaBHUBATh U YNOPSIOYMBATH YMCIA, IPEICTABIATh YHCla Ha
KOOPJAMHATHOM MPsSMON, OKPYIJIATh YUCJIA; YMEHUE JeNaTh MPUKUIKY U
OLICHKY pe3yJibTaTa BHIYHCICHUN

VYMeHue onepupoBaTh MOHSATUSMHU: CTENEHb C LEJIbIM IOKa3aTesleM,
apumMernueckuil KBaJpaTHBIH KOpPEHb, MHOIOYIEH, ajredpamdeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOH CTeneHu Oosblie
€IMHHULIbI; YMEHHUE BBINOJIHATH pacd€Thl M0 (popmyiam, npeodpa3oBaHUs
LEJbIX, APOOHO-PAallMOHAIIBHBIX BBIPAXXEHUH U BBIPAXKEHUH C KOPHSIMH,
Pa3I0KEHHE MHOIOWICHA Ha MHOXKUTENN, B TOM YHCIIE C UCIIOIb30BAHUEM
(GopMyJ1 pa3HOCTH KBaJpaTOB U KBaJApaTa CyMMbI U Pa3HOCTU

VYMeHue onepupoBaTh MOHSATHSAMHU: YKUCIOBOE PaBEHCTBO, YpaBHEHHE C
OJIHOM TIEpEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHOII;
yMEHUE pellaTh JIMHEWHbIe U KBaJpaTHbIE ypaBHEHUs, JpOOHO-
palMoHAJIbHbIE YpaBHEHHS C OJHOM MEepeMEHHOW, CHUCTEMbl JBYX
JUHEUHBIX YpaBHEHUM, JIMHEMHBIE HEPABEHCTBA M HUX CHUCTEMBI,
KBaJIpaTHbIE U IPOOHO-PAIMOHAILHEIC HEPABEHCTBA C OJJHON IepeMEHHOMH,
B TOM YMCJIE NIPU PEIIECHUU 3a7a4 U3 APYTUX MPEIMETOB M NPAKTHYECKUX
3a/1a4; YMEHHUE UCIOIb30BaTh KOOPAMHATHYIO MPSIMYI0 M KOOPJIUHATHYIO
MJIOCKOCTD ISl ©300paKeHUsT PEIICHU YpaBHEHUH, HEPABEHCTB M CHCTEM




YMeHue onepupoBaTh MOHATHAMH: (QYHKIUS, I'pauK (YHKIUH, HYIU
(GYHKIHMH, TPOMEXKYTKH 3HAKOIMOCTOSIHCTBA, MPOMEKYTKH BO3pPACTAHMS,
yObIBaHUs, HauOOJbIIee W HAMMEHbIee 3HAUYeHUS (PYHKUIUU; YMEHUE
ONEePHPOBATh MOHITUAMU: TpsMas MPOMOPHHOHAIBHOCTD, JIMHEHHAS
byukuus, kBagpatuyHas (yHKIUsA, oOpaTHas MPOMOPIHUOHATEHOCTD,
napaboa, Turnepoosa; yMeHHe CTPOUTH Tpaduku GyHKIIHH, HCIIOIH30BAThH
rpaduKu Uil ONpPEIEJICHUs] CBOMCTB NPOLIECCOB M 3aBUCHMOCTEH, IS
pelieHnss 3a7ad U3 APYruX y4deOHBIX NMPEIMETOB U peajbHOW KU3HH;
YMEHHE BhIpaxaTh GOpMylIaMH 3aBUCUMOCTH MEXIY BEIMIYUHAMU

YMenue onepupoBaTh MOHSITUSIMU : MOCJIEI0BATEILHOCTb,
apudMeTHIecKas U TeOMEeTpUIECcKasi MPOrPECCU; YMEHHE HCII0Ih30BaTh
CBOICTBA MOCJIENOBATENLHOCTEH, (POPMYIIBI CyMMBI U OOIIEro YJieHa MpH
pelleHuy 3a/1a4y, B TOM YHCIe 33Jad U3 JIPYruX Y4eOHBIX MPeaIMeTOB U
peanbHON KU3HU

YMeHnue permath 3a/1a4u pa3HBIX THIOB (B TOM YHUCJIE HA MPOLICHTHI, JOIN
Y 4aCTH, IBWKEHHE, padOTy, IEHY TOBAPOB U CTOUMOCTH IMOKYIOK U YCIIYT,
HAJOTH, 3aJayd U3 O00JIACTH YNpaBICHUS JHUYHBIMU U CEMEWHBIMH
¢uHaHCaM1); YMEHUE COCTABIIATH BBIPAKECHUS, YPaBHEHU S, HEPABEHCTBA U
CHUCTEMBl IO YCIIOBHUIO 3aJlay, HCCIEAO0BaTh IOIYYEHHOE pEIICHUE U
OLIEHUBATH MIPABIOMOJO0OHOCTh MOJIYYEHHBIX PE3yJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JoMaHasi, yroj, MHOTOYTOJbHHMK, TPEYrOJbHHUK, pPaBHOOEIPEHHBIM U
PaBHOCTOPOHHHM  TPEYrOJIbHUKH,  TPSMOYTOJbHBIH  TPEYroJIbHUK,
MenuaHa, OWMCCEKTpHCa M BBICOTa TPEYrOJbHHUKA, YETHIPEXYTOJIbHUK,
napajyiesorpaMM, pomO, TNpSAMOYTOJbHUK, KBajgpaT, Tpamelnws;
OKPY)KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
durypamu; ymeHue pemaTh 3aJJa4H, B TOM YU CIIE U3 TTOBCEIHEBHOM )KU3HH,
Ha HaXOXJ/EHUE I'€OMEeTPHUUECKUX BEIUYMH C IPUMEHEHHEM H3Y4YEHHBIX
CBOWCTB (puryp u axToB

10

YMeHue onepupoBaTh MOHSATHSAMH: paBEHCTBO (QUIyp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJlIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX, YIOJI
MEXKIY MPSAMBIMH, TEPHEHIUKYISIp, HAKIOHHAs, MPOEKIUs, Momodue
¢uryp, momoOHbIe TPEYroJbHUKUA, CHMMETPUS OTHOCHUTENBHO TOYKU U
OpsMOH; YMEHHE pacrno3HaBaTh PaBEHCTBO, CUMMETPUI0O U Tofo0ue
buryp, napananenbHOCTh U MePHEHANKYISIPHOCTD MPSAMBIX B OKPYKAIOIIeM
Mupe

11

YMeHue onepupoBaTh MOHITUSIMU: JUIMHA, PACCTOSIHUE, YTOJ (BEIMUYMHA
yria, CHHYC M KOCUHYC YIJla TPeYTroJIbHUKA), MJIOIIA/Ib; YMEHUE OIICHUBATh
pa3Mepbl MpeaIMeTOB U OOBEKTOB B OKpYXalolleM MHpe; yMEHHe
OPUMEHATH (GOPMYJIbI TEpUMETpa U IUIOLAJAN MHOTOYTOJIbHUKOB, JUIMHBI
OKPY)KHOCTM M  IUIOIIagUM  Kpyra, oObemMa  MpsSIMOYTOJIbHOTO
napajuiefienunena; — yMEHHE  NPUMEHSATh  MPU3HAKHM  paBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJOB TPEYroJbHUKA, TEOPEMY




[Mudaropa, TpuroHOMETpUIECKUE COOTHOIICHHS JJIsI BHIYMCICHUS JIVH,
paccTosiHUM, TIoIaaeh

12

Ymenue u3obpaxkarb IUIockue (Qurypel ¥ UX  KOMOMHAIUH,
IPOCTPAaHCTBEHHbIE (QUIYypbl OT pPyKH, C TOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB U  JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY  WJIH
CHUMBOJILHOMY OITH CAaHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: NIPAMOYTOJIbHAS CUCTEMA KOOPAUHAT;
KOOpAUHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha
YUCJIO, CKAKIPHOE IIPOM3BEACHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs1 IPEICTABICHNS JAHHBIX U PEIICHUS 3a]a4, B
TOM YHCJIE U3 APYTUX YUEOHBIX IPEIMETOB U PEAJIbHON KU3HU

14

YMeHue ornepupoBaTh HOHITUSIMU: CTOJIOMKOBBIE M KPYTOBbIE TUATPAMMBI,
TabnmuIBl, cpeaHee apudmeruyeckoe, MeAMaHA, HauOoJIbllIee U
HauMEHbIlIee 3HAUEHUs, pa3Max YUCJIOBOro Habopa; yMeHHE H3BIEKaTh,
UHTEPIPETUPOBATH U MPE0oOPa30BbIBATE HHPOPMAIUIO, MPEACTABICHHYIO
B Ta0JIMIIaX ¥ HAa AUArpaMMax, OTPaXKarollyl0 CBOWCTBA M XapaKTePHUCTUKH
pEaNbHBIX TPOILECCOB W SBJICHWM; YMEHHE pacClO3HAaBaTh H3MEHUYUBBIC
BEJIMYMHBI B OKPYKAIOIIIEM MHUPE

15

YMeHne omnepupoBaTh MOHATUAMHU: CIy4alWHBIA ONBIT (CIydarHBIN
SKCIIEPUMEHT), DJIEMEHTapHOE  COOBITHE  (DJIEMEHTApPHBIM  HCXO.)
CIIy4ailHOTO OIbITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITUS, YMEHUE
HAaXOIUTh  BEPOSTHOCTH  CIydyalHBIX  COOBITHM B OMNBITAaxc
PaBHOBO3MO)KHBIMH dJIEMEHTAPHBIMU COOBITUSIMU; YMEHHE PEIIaTh 3a1a9u
METOZOM OpPraHM30BAHHOTIO Tepedopa M C HCHOJIL30BAHHEM IIpaBUIIA
YMHOXKEHHUSI, YMEHHUE OLEHUBATh BEPOATHOCTU pEATbHBIX COOBITUH U
SIBJICHUM, TOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U MAJTOBEPOSTHBIX
COOBITHII B OKpYXKarolleM MHpPE U B JKU3HU; 3HAKOMCTBO C MOHSTHEM
HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCEN H €ro
POJIBIO B MAaCCOBBIX SIBIICHUSIX

16

YMeHue BbIOUPaTh NOAXOAALIMNA N3yUSHHBIH METO AJIs peLIeHUs 3a/1auH,
IPUBOJUTE NPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
JKU3HM, PACIIO3HABATh IPOSBJICHHE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
ONMCBIBATH OTIEJBbHBIEC BBIJAIOIIMECS PE3YJIbTAThl, ITOIYYEHHBIE B XOAE
pa3BUTHs MAaTEMaTUKN KaK HayKH, IPUBOJUTH IPUMEPHI MATEMAaTUIECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUH




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Uucna v BEIYMCIEHUSA

11 Hatypanbsubie u nienble uncia. [Ipu3Haku JeTMMOCTH IIETbIX YHCell

12 OOBIKHOBEHHBIC H JICCATUYHBIC POOH, MPOICHTHI, 0ECKOHEUHBIE TTEPHOIUUCCKHE
' Ipo6H

1.3 PanmonanbHble uncna. ApupmMeTniyeckue onepaluu ¢ paloHaJbHbIMU YK CIIaMU

14 JeiictButenbHble uyHcna. ApudMeTHUEeCKHe OIlepanud ¢ JAeWCTBUTEIbHBIMU
' YUCIIAMU

15 [MpubnmkE€HHBIC BBIYWCICHUS, NpPaBHIA OKPYIJICHUsS, NPUKHIKA H OIEHKA
' pe3yJibTaTa BRIYHCICHUI
2 AnredpanvecKue BEIPaKCHUS

2.1 bykBeHHbIE BbIpa)keHUS (BBIPAKEHUS C IEPEMEHHBIMU)

99 Crenenp ¢ 1ensiM TokazateneM. CTeneHb C palMOHAIBHBIM IOKA3aTeeM.
' CaoiicTBa cTeneHu

2.3 MHorouJsieHbl

24 Anrebpanyeckas 1po0b

95 ApudmeTrueckuil KopeHb HaTypasbHOH cTeneHu. [leiicTBusic apudmeTnyeckuMu
' KOPHSIMH HATypaJIbHOHN CTETCHU
3 VYpaBHEHUS U HEpaBEHCTBA

31 Ilensie u apoOHO-palMoOHaNbHBIC ypaBHeHHS. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHUI

39 Llenbie w ApoOHO-palMoOHanbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTU
' HEPaBEHCTB

3.3 Perrenne TekCTOBBIX 3a7a4
4 YucnoBble MOCIe10BaTeIbHOCTH

4.1 ITocnemoBaTtenbHOCTH, CIIOCOOBI 3aaHUs IOCIIEN0BATEILHOCTEN

4.2 Apudmetnueckas u reomerpudeckas nporpeccun. @opmysa CI0XHBIX TPOIIEHTOB
5 OyHKUMN

OyHkIms, criocoOsl 3aaanus GyHkuu. ['paduk Gyakuuu. O0iacTh onpeaeacHus u

51 MHOKeCTBO 3HaueHHH ¢pyHkumnu. Hymu pyakiuu. [TpoMexyTki 3HaKOOCTOSIHCTBA.

o [TpoMeXyTKM MOHOTOHHOCTH (YHKIHH. MaKCHMyMbl U MUHUMYMBI (DYHKIIHH.
HauGonbiiee 1 HanMeHbI1ee 3HaUeHn e (DYHKIIMH Ha TPOMEKYTKE

6 KoopauHate! Ha npsIMOM 1 IIJIOCKOCTH

6.1 Koopaunartnas npsimas

6.2 JlexapTOoBbI KOOPAMHATHI Ha TUIOCKOCTH
7 I'eomerpus




7.1

I'eomerpuueckue GUrypbl 1 UX CBONCTBA

7.2 TpeyronbHHUK
7.3 MHOroyronsHuKu
7.4 OKpyKHOCTB U KpyT
7.5 N3Mepenne reoMeTpuueCKuX BEJIMYNH
7.6 BekTopsl Ha m10CKOCTH
8 BepostHOCTh M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTD
8.3 Kombunaropuka
8.4 MHuoxecTBa
8.5 I'padsr
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