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MNOACHUTEJIbBHASA 3AIIUCKA
AnreOpa SIBISIETCS OJTHUM M3 OTOPHBIX KYpPCOB OCHOBHOTO 00IIEro 00pa3oBaHHUS:

OoHa oOecrieyuMBaeT W3Y4YeHHUE JAPYrUX JTUCHUIUIMH, KaK ECTeCTBEHHOHAY4YHOTO, TaK H
T'YMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHWE HEOOXOIUMO MJsl MPOJOJDKEHHS OOpa3oBaHHS WU B
MOBCETHEBHOM U3HU. PazButre y 00ydaromuxcs HAy9HBIX MPEACTABICHUH O MPOUCXOKICHUN
U CyHIHOCTH aireOpandeckux aOCTpakuuii, crnoco0e OTpaKeHHs MaTeMaTHYeCKOW HayKon
SBIICHUA W TPOIIECCOB B TPHUPOJAE U OOIIECTBE, POIM MaTEMAaTHYECKOTO MOJICITHPOBAHUS B
HAyYHOM TO3HAHWU U B MPAKTHUKE CIOCOOCTBYET (POPMUPOBAHHMIO HAYYHOTO MHUPOBO33PEHUS U
Ka4eCTB MBIIJICHUS, HEOOXOMMMBIX /IS aJalTallid B COBPEMEHHOM IU(PPOBOM O0OIIECTBE.
N3ydyenne anreOpbl oOecrieuyMBaeT pPa3BUTHE YMEHHUs HaONIO/aTh, CPABHHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIIUICHHs, CHOCOOHOCTH apryMEHTHPOBAaHHO
00OCHOBBIBAaTh CBOM JICHCTBHSI M BBIBOJBI, (OPMYIMpPOBaTH yTBepxkaeHUs. OcBoeHHE Kypca
anreOpbl 00ecTieuynBaeT pa3BUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIOIIMXCS: OHH HCIIONB3YIOT
JeTyKTUBHBIE U WHIYKTUBHBIC PAaCCYKICHHUS, 0000IEHIE 1 KOHKPETH3aINI0, a0CTparupoBaHme
u a”anoruto. OOyueHue anrebpe mnpeanoaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTEIBHON
NEATeNbHOCTH OOYYalONIMXCsl, TOITOMY CaMOCTOSITENIbHOE peIIeHHe 3ajad  sBISETCS
peannzanuen 1esTeIbHOCTHOTO IPUHLIKIIA O0ydeHUSI.

B crpykrype mnporpammbel yueGHOro Kkypca «Ainrebpa» i OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUUCIICHUS», «AJNTreOpandecKkue BBIPAKCHU», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUWY.
Kaxmas u3 3THX copepkaTelbHO-METOMUECKIX JIMHUI pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
W3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €T0 JIMHUSAMH. B Xo1e nzydenus y4eOHOTo Kypca
00yJaroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3BIK. B CBsI3M ¢ 3THM B mporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKOro oOpa3oBaHMs U
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3bika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)KUT OCHOBOH JUISl JalIbHEHIIETO
W3yUYeHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BHUTHIO y OOYYAFOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHITHS O YHCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMH,
(dbopMHUpOBaHHEM MPEJCTABICHUN O NEHCTBUTENLHOM 4YHCIE. 3aBEpIICHHUE OCBOCHUS YUCIOBOM
JIMHHUH OTHECEHO K CpeiHeMY 00I1IeMy 00pa30BaHuIo.

Conmepkanue JBYX aireOpauecKuxX JIMHUHA — «AlreOpandeckue BBIPKCHUSD» U
«YpaBHEHUSI M  HEPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHUIO y  OOydaroluXcs
MaTEeMaTUYeCKOTO arapara, HEOOXOJWMOIrO Uil PEHICHUs 3aJad MaTeMaTHUKH, CMEKHBIX
MIPEIMETOB M MPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1ady. Ha ypoBHE OCHOBHOTO 00111€r0 00pa3oBaHUs
yuyeOHBIH ~ MaTepuan TPYNINHPYETCs BOKPYr  pallMOHANBHBIX  BhIpaxkeHWil.  Anrebpa
JEMOHCTPHUPYET 3HAUEHUE MATEeMAaTHUKH KakK S3bIKa JJIsl MOCTPOCHUS MAaTEMaTHYEeCKUX MOJIENEH,
ONMCAHMS TPOLIECCOB U SIBJICHUH peabHOro Mupa. B 3amaun oOyueHus aiaredpe BXOAAT TaKxke
JanbHellee pa3sBUTHE AJTOPUTMHUYECKOTO MBIIUIEHUS, HEO0OXOAWMOro, B YacTHOCTH, MJIs
OCBOGHHMSI Kypca HWH(POPMATUKHA, M OBJAJCHHUE HABBIKAMHU JCIYKTUBHBIX PACCYXICHHI.
[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEeHHUs, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.



Conepxanne  (QyHKIMOHATBHO-TpAQUYECKOW JIMHUM  HAIEICHO Ha  IOJIyYeHHUE
00yJaronMMUCs 3HAHUH 0 PYHKIHUAX KaK BaXHEHIIEH MaTeMaTHUYeCKOW MOJETH ISl OTIMCAHUS
U HCCIEA0BAaHUS Pa3sHOOOpa3HBIX MPOLIECCOB M SBJIEHUI B Ipupojie u oduiectBe. M3yuyeHue
MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydalOIUXCS YMEHHUS HCIOJIb30BAaTh Pa3InIHBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHUT BKJIaJl B (hOpMHUpOBAHHUE NPEJICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTUM LIUBUIM3ALUU
U KYJIbTYpHI.

CormacHo y4yeOHOMY IuTaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIM BKJIIOUAET CIEAYIOLUIME OCHOBHBIE pa3lesibl colepykaHus: «Yuciaa U BBIUKCICHUSD,
«AnredpanyecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha uzyuenue yuebGHOro kypca «Anredpa» orBogurca B 9 kiacce — 102 gaca (3 yaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUSA

9 KJIACC

Yucia v BBIYHCTICHUS

PanmionaneHbIe yncIa, UPpANMOHATBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC NEeCATUYHBIE
npoOu. MHOXECTBO [IeHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIE YHCIAa KaK OECKOHEYHBIC
NeCATUYHBIE  JnpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JEMCTBUTEIBHBIX YUCET U KOOPAUHATHON MPSMOI.

CpaBHEHHME JEHCTBHUTEIBHBIX YHCEN, apU(PMETHUYCCKHE IEHCTBHS C JCHCTBUTEIHHBIMH
YHCIaMU.

Pa3Mepsl 0OBEKTOB OKPYXKAIOMIETO MHUpPA, IJIUTEIBHOCTh IPOIIECCOB B OKPYKAIOIIEM
MHpE.

[Ipubmmxk€HHOE 3HAYEHHWE BEIMYWHBI, TOYHOCTh MNpuOMmmKeHus. OKpYriIeHHe 4Yuced.
[Ipukuaka u orieHKa pe3yJbTaTOB BHIUUCICHUH.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOISAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHwe ypaBHEHMH, CBOIAIIMXCS K  KBaJpPATHBIM.
bukBanpatHoe ypaBHenue. Ilpumepnl penieHus ypaBHEHUU TPEThed M YETBEPTOM CTENEHEH
Pa3JIo)KEHUEM Ha MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHalIbHBIX  YpaBHEHUHU. Pemrenne  TEKCTOBBIX — 3ajad
anreOpanvdeckKuM METOJIOM.

VYpaBHeHHe C IByMsI MEpeMEHHBbIMU U ero rpaduk. Permienue cucreM ABYX JHMHEWHBIX
YpaBHEHUH C JBYMsl NEpEMEHHbIMU. PellleHne cucrteM [BYX YpaBHEHMU, OJTHO U3 KOTOPBIX
JTUHEHOoe, a Ipyroe — BTOpOil cTemeHu. ['paduueckas MHTEpHpETalus CUCTEMbl ypaBHEHUH ¢
JBYMSI [IEPEMEHHBIMU.

Pemenmne TeKCTOBBIX 33724 anreOpanyeckKuM CrocoOoM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemenue nMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PelieHue cucteM JIMHENHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHO#. KBampatHeie HepaBeHcTBa. ['paduueckas wHTEpHperanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKUUH



KBamparnunast ¢ynkmus, e€ rpadpuk u cpoiictBa. [lapaGona, KOOpAWMHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPUH MapaloJIbl.

Ipaduxn dysximit: y = kx, y=kx + b, y=k/x, y = x3, y = Vx, y = |x| , u ux cBoiicraa.

Yucii0Bble 0CJIE10BATEIBHOCTH U NPOrPECCUH

[loHsiTHE YMCIIOBOM NOCIEI0BATEIBHOCTH. 3a/laHUE IOCIIEOBATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit 1 GopmyIoi n-ro dieHa.

Apudpmernueckass M reoMeTpudeckas — mporpeccuu.  Dopmynbl  n-TO  WieHa
apru(METHIECKON U TEOMETPUIECKON MPOTPECCHIA, CyMMBI TIEPBBIX 71 YJICHOB.

N3o0pakenne 4ieHOB apu(PMETUYECKON M TEOMETPHUYECKOW IMPOTPecCHid TOYKaMu Ha
KOOPJIMHATHOMN TUIOCKOCTU. JINHEWHBIN U SKCIOHEHLIUAIbHBIN POCT. CII0KHBIE POLIEHTHI.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUsA HNPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOTpaMMBl ydeOHOTO Kypca «Anredpay
XapaKTEPHU3YIOTCS:

1) naTrpuoTHYeCKOEe BOCIIUTAHME:

MPOSIBICHUEM HHTEpeca K TMPONIJIOMY W HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
[IECHHOCTHBIM OTHOILICHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUHCKOM
MaTeMaTH4eCKOMN IIKOJIbI, K UCTIOJIb30BAHMIO ITUX JIOCTHXKEHUHN B PYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpa)KAaHWHA M peau3allid ero Ipas,
MpEJCTaBJICHUEM O MAaTeMaTH4YeCKHX OCHOBaX (YHKIMOHUPOBAHUS PAa3IHUHBIX CTPYKTYP,
SIBJICHHM, TIPOIIEAYpP T'pakJIaHCKOTO OOIecTBa (Hampumep, BHIOOPBI, OMIPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO 3TUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHUKCHHIMA
HayKH, 0CO3HAHHUEM BaKHOCTH MOPAJbHO-3TUYECKUX MIPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTaHOBKOW Ha aKTHUBHOE y4yacTHE B DPELICHUHM MPAKTUYECKHX 3aJady MaTeMaTH4eCKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMAaTUYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON NMpodecCUOHANBHON IEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIAMBUAYAJIbHON TpaekTopuu oOpa3oBaHHUs W
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCcKOe BOCIIMTaHHE:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTUYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUHM, YMEHUIO BUIETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS dYelOoBeKa, MNPUPOABl U O0OIIecTBa, MOHMMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl ueloBeuecKOd MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKOM
KyJIbTypOM KaK CpEACTBOM T[O3HaHUS MHUpA, OBJIAJEHUEM MPOCTEUIIMMHU HaBbIKAMHU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIy4ns:



TOTOBHOCTBIO TPHUMEHATH MaTeMaTHYeCKHWE 3HAaHHMS B HMHTEpPECAaX CBOETO 370POBBS,
BEJICHUS 3JI0POBOTO 00pasa KHU3HH (3J0pOBOE MUTAaHHE, COATTAHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, peryiaspHas (usnueckas aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKa pediexcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JAPYroro 4eIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHEHTAaIel Ha MPUMEHEHHE MAaTeMaTWYeCKUX 3HAHWM IS pemieHHs 3agad B 00JacTu
COXPAaHHOCTH OKpYXaromlel Cpepl, IUIAHUPOBAHMUS IIOCTYIIKOB M OLEHKHM HX BO3MOKHBIX
MOCIIEICTBUH UIsI OKpYXKAIOIIeH Cpeibl, OCO3HaHHEM IJI0OATBHOTO XapakTepa KOJIOTHYECKHX
po0JIeM U IyTeH uX penieHus;

8) ajanTanusa K N3MEeHAIOIIUMCS YCJIOBUAM COIMAIbHOI M MPUPOIHOM cpe/bl:

TOTOBHOCTBIO K JICWCTBUSIM B YCIOBHSAX HEONMPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO NeATENIbHOCTh, B TOM YMCIIe YMEHHE YUUTHCS Y IPYTHX
Troziel, mpuoOpeTaTh B COBMECTHOM NESITEIbHOCTA HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUH U3
OTIBITA APYTHX;

HE00X0AMMOCTHIO B (JOPMUPOBAHWM HOBBIX 3HAHMIA, B TOM Yucie (GOPMYIHPOBATH UEH,
MOHATHS, THUIOTE3bl 00 00BEKTaX W SBICHHSX, B TOM YHCIIEC paHee HEU3BECTHBIX, OCO3HABATH
neuImTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMlO, BOCIPUHHMATH CTPECCOBYIO
CUTYallHI0 KaK BBI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTHPOBATH MPHHUMAEMbIC pEHICHUS W
JeWcTBUS, POPMYTUPOBATH U OLIEHUBATH PUCKH U TOCIECTBHS, (JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHUBEPCATbHbBIE YUeOHbIE e CTBUS
Bba3oBrble 1ornyeckue 1eMcTBUSA:
®BLISIBIISITh U XapaKTePU30BaTh CYILECTBEHHbIE MPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXKIY MOHATHAMH, (HOPMYIHpOBATH OMpENENICHUs MOHSITUH,
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAMU, OCHOBAHUS AJIs1 0000IIeHUs
Y CPaBHEHMSI, KpUTEPUU IPOBOJIMMOTO aHAN3a;
® BOCIIPUHUMATh, (OPMYIHPOBATH U NPEe0OpPa30OBBIBATH CYXKACHHS: YTBEpAUTEIbHbIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;
® BBLISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOpEUus B (hakTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeiaraTb KPUTEPUU JIs BBISIBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUHH;
e JleNlaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aK/II0YEeHUH, YMO3aKIIFOUEHHH 10 aHAJIOTUU;
® pa30upaTh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUM (IPSAMbIE U OT MPOTUBHOTO),
MIPOBOJUTH CAaMOCTOSATEIHHO HECJIOXKHbBIE JI0Ka3aTeIbCTBA MAaTeMAaTUYECKUX (DaKTOB,
BBICTPAaMBATh apryMEHTALMIO, IPUBOJIUTH MPUMEPBI U KOHTPIIPUMEPBI, 000CHOBHIBATH
CcOOCTBEHHBIE PACCYKICHUS;
® BLIOMpATh CIOCO0 pelieHus ydeOHO#l 3anaun (CpaBHHUBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BeIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICICHHBIX
KPUTEPHEB).
ba3zoBble uccienoBareJbcKue 1eHCTBUA:
®IICIIOJIb30BATh  BOTMPOCHI  KaK  MCCIENOBATENIbCKUM ~ MHCTPYMEHT  MO3HAHMUS,
(dbopMynupoBaTh BOTIPOCHI, bukcupyromnue MIPOTHUBOpEUHE, npobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;
®[IPOBOJUTH TIO CAMOCTOSTEIHHO COCTABICEHHOMY IUJIaHY HECJIOXHBIM OJKCIIEPUMEHT,
HEOOJBIIIOE UCCIIEJIOBAHME TI0 YCTAaHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;



® CAaMOCTOATENBHO (POPMYIUPOBATH OOOOIIEHHUS U BBIBOJIBI I10 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUs], UCCIIEOBAaHMS, OLEHUBATh JOCTOBEPHOCTh IMOJYYCHHBIX PE3yJIbTATOB,
BBEIBOJIOB H 000OIIIEHHIA;
® [IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAK)KE BBIIBUTATh MPEIIOJI0KEHHS O
€r0 Pa3BUTHH B HOBBIX yCIOBHSIX.
Pa6ora ¢ undpopmanmeii:
® BEISIBIISITh HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(OPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
peleHus 3a/1a4u;
® BEIOWpATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH HHOOPMALIUIO
Pa3IUYHBIX BUJIOB B (POPM MPEICTABICHHUS;
e BEIOMpaATh (OpMy MpeACTaBleHUss UHPOPMALMU U WILIIOCTPUPOBATH pelIaeMble 3aa4u
CXeMaMHU, JuarpaMMaMHu, HHOU rpauKol U MX KOMOWHAIIUSIMU;
® OIICHMBATh HAAEKHOCTh WH(POPMAIUU 10 KPUTSPUSM, TPEJIOKCHHBIM YIUTEIIEM HWIIH
c(OPMYIIMPOBAHHBIM CAMOCTOSTEIHHO.
KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbI€ 1elCTBHUS:
® BOCIIPHHUMATh U (OPMYJTUPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBHUSMH U IICIISIMU
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIPAKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMMCBMEHHBIX TEKCTaX, IaBaTh MOSCHEHUS 10 X0y PEIICHUS 3aJIlaui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTarT;
®B X0JIe 0OCYK/IEHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, TPOOIEMBI,
pemaeMoi  3ada4yd, BBICKA3bIBaTh WJCH, HAIlJICHHbIE Ha TIOWCK pEIIeHHs,
COTIOCTaBISTh CBOM CYXJICHHUS C CYXICHHSMH JPYTHUX YYaCTHUKOB JIMAJIOTa,
0OHApY)KMBaTh Pa3INuMEe M CXOJCTBO MO3UIINHA, B KOPPEKTHOH popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;
® [IPE/ICTABJIATh PEe3yJbTaThl PEIICHUs 3aJaud, SKCIIEpUMEHTa, WCCIEIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHMS] ¢ YYETOM 3a/ad MpE3eHTAlUH U
0COOEHHOCTEH ayJTUTOPHH,
® [IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYAIbHOU pabOThl IpU
pelieHny y4eOHbIX MaTeMaTHYeCKHX 3a/ay;
® [PUHUMATDH 1I€JIb COBMECTHOM AEATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOU
paboThl, pacmpenensTh BUABI pabOT, OOrOBapUBATHCA, OOCYXKAATh MPOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;
® y4aCTBOBATh B TPYMIOBBIX (hopMax paboThl (00CYKAeHUsI, OOMEH MHEHHUSIMH, MO3TOBBIE
WTYpMbl U JpPYrue), BBIMIOJHATH CBOIO YacTb pPabOThl M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTMMH YICHAMH KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B 00N
MPOJIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.
PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:
® CAMOCTOSITEIbHO COCTaBIIATh IIJIaH, aJTOPUTM pelIeHHus 3afadu (WM ero 4Yacth),
BBIOMpATh C€MOCO0 pemieHuss ¢ y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUpPOBATh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C y4ETOM
HOBOM HH(pOpMaLIHH.
CaMOKOHTPO.Ib, IMOLMOHAILHBIH HHTEJIEKT:
®BIIAJIETh CIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MpOIlecca U pe3ylibTaTa peHIeHUS
MaTeMaTH4eCKOH 3a7auu;
® [IpEe/IBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPH DPELICHUH 3a]auyd, BHOCUTH
KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OIITHOOK,
BBISIBIICHHBIX TPYJHOCTEH;



® OLICHUBATh COOTBETCTBHUE PE3YyJbTaTa JAEATEIbHOCTH ITOCTABJICHHOW LICIIM U YCIOBUSM,
OOBSICHATHh TPUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS LEJIH, HAXOAUTh OUIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyueHuss B 9 kJacce OOydaroUIMiiCs TIOJYYUT CIEAYIOIIUE MPEIMETHBIC
pe3ybTaThI:

Yuciia ¥ BbIYMCICHUS

CpaBHUBaTh U YIOPSAI0UMBATh PALIMOHAJIbHBIE U UPPALMOHATIbHBIEC YHCTIA.

Bemonsare apudmernueckue ASHCTBUS C pallMOHAIFHBIMU YHCIAMHU, COYETasi yCTHBIE U
MMCbMEHHbBIE TPUEMBI, BBITIOJIHATH BBIUNCICHUSI C UPPAL[MOHATIbHBIMU YHCIAMHU.

Haxonuth 3HaueHus: cTeneHen ¢ LesbIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCIATh 3HAUECHUS
YHCIIOBBIX BBIPAXKEHUH.

OkpyrnaTh J1eHCTBUTENbHBIE YMCIIA, BBIMOJHATH NPUKUIKY pe3yibTaTa BBIYMCIICHUH,
OIIEHKY YHMCJIOBBIX BBIPAKEHHI.

YpaBHeHusi 1 HepaBeHCTBa

Pemars nuHeilHble M KBaJpaTHbIE YpPAaBHEHUS, YPAaBHEHMs, CBOJSILIMECS K HHM,
npocTeme JpoOHO-pallMOHAIbHBIE YPAaBHEHHUS.

Pemath cuctempl IByX JIMHEHHBIX YpaBHEHHMM C JBYMsI NMEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISETCS JIMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckMM CIIOCOOOM C IMOMOILBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMHU.

[IpoBoauTH MpOCTEMNIINE UCCAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHI, B TOM YHCIIE C
IpUMEHEHHEM TIpaUUecKuX MpeACTaBIeHU (yCTaHaBIMBATh, MUMEET JM YPaBHEHUE WIU
crcTeMa YpaBHEHHI pelleH s, €ClIU UIMEET, TO CKOJIBKO, U IIPoYee).

Pemate suHeliHbIE HEpaBEHCTBAa, KBAJpaTHbIE HEPABEHCTBA, M300pakaTb peEIICHUE
HEPABCHCTB HA YMCIOBOW MPSIMOM, 3alIUCBIBATH PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMBl JMHEWHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKJIHOYAIOLINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pa)kaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MpPSMOIi,
3aIMCHIBATh PELICHUE C IOMOIIBI CHMBOJIOB.

Hcnosp30BaTh HEPABEHCTBA TP PELICHUH PA3JIMYHBIX 3a1a4.

D yHKUUHA

PacnioznaBath (hyHKIMM U3y4eHHBIX BUIOB. [l0Kka3piBaTh cCXeMaTUYECKU PACIIONOKEHHUE Ha
KOOPJIMHATHOM MJIOCKOCTH rpadukoB GyHKIMM Buaa: y = kx, y=kx + b, y = k/x, y = ax2 + bx +
¢ y=x3y=1x y= |x|, B 3aBHCHMOCTH OT 3HaYeHH KOIDPUIIMEHTOB, OMUCHIBATH CBONCTBA
G yHKIHIA.

Crpouth U u300pa)kaTh CXeMaTHYECKU TI'pauKu KBaJApPaTHUUHBIX (YHKIIHH, OMHCHIBATH
CBOMCTBa KBaJpaTUUHBIX (DYHKIIUI MO UX rpaduKam.

PacrioznaBate  kBagpatuuHyro (QyHKUMIO 10 Qopmyine, MPUBOJUTH  IpPUMEpPHI
KBaIpaTUUHBIX QYHKIUI U3 peanbHOU )KU3HU, PU3UKH, TEOMETPHUU.

Yuci1oBble NMOCT€10BATEIHLHOCTH U MPOrpeccuu

PacrioznaBath apupMeTHUECKYI0 U T€OMETPUYECKYIO0 MPOTPECCHH MPU Pa3HBIX CIoco0ax
3a/laHusl.

BbINIONIHATE BBIUMCIEHHUS] ¢ UCHOJB30BaHHEM (OPMYT N-TO 4WieHa apuPMETHUECKON U
TreOMETPHYECKON MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB.

N300paxkaTh 4aeHbl NOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIUHATHOMN TUIOCKOCTH.

Pemath 3a1aun, cBS3aHHBIE C YUCIOBBIMU MOCTIEIOBATEIHHOCTAMHU, B TOM YHCIIE 3aa4, W3
peabHOM KHU3HM (C UCTIOIh30BaHUEM KAIBKYISITOPa, IU(PPOBBIX TEX



TEMATHYECKOE IINTAHUPOBAHHUE

KosnuecTBo yacon DJIeKTPOHHBbIE
Ne | HaumenoBaHmue
n/ a3/1eJI0B U TeM (pposrie)
. E Oi - Beero KoHTpoJibH IIpakTHYeck 06pazoBaTeIbHbIE
porp ble padoThI ue padoTsbl pecypebi
1 DyHKIMU 16 1 1 bubnuorexa [JOK
YpaBHeHus u
2 Hepaserersd. 14 1 Bu6mmorexka [OK
YpaBHEHUs C OTHOM
MEPEMEHHO N
YpaBHeHusa u
3 HepaBeHCTBa. CHUCTEMBI 14 1 1 bubnuotexa [JOK
YpaBHEHUU
YpaBHeHus u
4 HEpaBEHCTBA. 16 1 1 bubnuoreka [JOK
HepaseHnctBa
5 qI/ISJ‘Ia W BBIYMCIICHUSA. 9 Bu6mmorexa IJOK
JlelicTBUTENbHBIC YHCTIA
[ToBTOpEHME,
6 00obmerme, 18 1 Bu6smoreka [JOK
cUCTEMaTU3aIus
3HaHUU
7 Hucrosbie 15 1 Bu6smoreka [OK
MIOCJIEA0BATEIBHOCTH
OBUIEE KOJIMYECTBO 102 6 3
YACOB I10 ITPOI'PAMME




KAJIEHJAAPHO -TEMATUYECKOE IINTAHUPOBAHHUE

Ne
W | Tema ypoka Koa-so JlaTa npoBejeHus
n yp 4yacos poBe
DyHKUUHA 164
1 [ToBTOpEHNE OCHOBHBIX IMOHATHI aITeOpHI U3 1 01/09
Kypca 8 kiacca.
2. @DYHKINU U UX CBOICTBA 1 02/09
3. O6usactb onpeneneHus U 001acTh 3HAYCHUSI. 1 7/09
4. CaoiicTBa (yHKITUH. 1 08/09
5. CaoiicTBa (hyHKITUH. 1 09/09
6. ®yHKIMA y = ax *, eé rpaduK ¥ CBOHCTBA. 1 14/09
7. I'padukn GyHKIMHE y=ax’+n, y=a(x —m)’ 1 15/09
8. I'padukn GyHKIME y=ax’+n, y=a(x —m)’ 1 16/09
9. [TocTpoenue rpaukoB KBaJpaTHUHON QYHKIUU. 1 21/09
10. [TapaGouia, KOOpAMHATHI BEPUIMHBI TAPaOOJIBI, 1 22/09
0Cbh CHMMETpPHH MapaloJIbl
11. | IToctpoenue rpadMkoB KBaJIpaTUYHOU (PyHKIMH. 1 23/09
12 [TocTpoenue rpadukoB KBaJpaTUUHON QYHKIUU. 28/09
13. | IToctpoenue rpadvkoB KBaJpaTUYHOU QPYHKIUU. 1 29/09
14 I'padukn Gyskmii: y=kx*,y=kx+b, 1 30/09
y=k/x, y=x, y=vX, y=|x]
15 I'padukn Gysxmmii: y=kx’,y=kx+b, 1 05/10
y=K/x, y=x3, y=vx, y=|x|
16 Fpa;bI/IKI/I byskmii: y = kx 2 y =kx + b, y=k/x, 1 06/10
y=x, y=vx, y=|x|
17 KOHTpo.Jinaﬂ"paﬁoTa Ne 1 o reme "®dyHKUMH 1 07/10
U UX CBOMCTBA
YpaBHeHNS] M HEPABECHCTBA. YPABHEHUS C 14y
O/IHOI1 NepeMeHHOI.
18 Ilenoe ypaBHEHUE U €r0 KOPHHU. 1 12/10
19 Jluneitnoe YPaBHeHHe. Pemenne ypaBuenuti, 1 13/10
CBOJSIIIIUXCS K TUHEIHBIM.
20 KBanpatnoe ypaBHeHue. Penienue ypaBHeHHiH, 1 14/10
CBOJSIIIIUXCS K KBAJPaTHBIM
71 KBanpatHoe ypaBHeHue. Penienue ypaBHeHHiH, 1 19/10
CBOJSIIIIUXCS K KBAJPATHBIM
22 | bukBaspaTHbIE YPaBHEHMS 1 20/10
23. | bukBaspaTHbIE YpaBHEHMS 1 21/10
24. | IlpuMepsl pelieHus: ypaBHEHUI TPEThEN U 1




4ETBEPTOU CTEIICHEN Pa3IOKECHUEM Ha
MHOXHTCIIN

[IpuMepsl penieHus: ypaBHEHUN TPEThEU U

25. | yeTBEpPTOM CTENEHEH pa3I0KEHUEM HA 1
MHOKHUTEIIH

26 | Pemenue qpoOHO-pallMOHAIBHBIX YpaBHEHUN 1

27 Pemenue 1po6GHO-paliioHaIbHBIX YPABHEHUN 1

3. Pemenne TekcToBBIX 3a7au anredpandeckum 1
METO0/I0M

29 Pemenne TekcToBBIX 3a7a4u anredpandeckum 1
METOJI0M

30 Pemenne TekcTOBBIX 3a7a4 anredpandeckum 1
METOJI0M

31 FOHTpOJIbHaﬂ paﬁovTa Ne 2 o TEMe 1

YpaBHeHHUsI ¢ 0HOH nepeMeHHON"

Cucrembl ypaBHEHHH. 144

32. | YpaBHEeHUE C ABYMS IEPEMEHHBIMH U €ro rpaduk 1

33 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €ro Ipaduk 1

34, Cucrema nByx J'II/II—{CI\/'IHBIX YPaBHEHUH C JBYMsI 1
MIEPEMEHHBIMH U €€ pelleHne

35, Cucrema nByx J'II/IH"CI\/'IHI:IX YpaBHEHUH C IBYMS 1
NEPEMEHHBIMU U €€ peleHue

36, Cucrema nByx J'II/IHHCI\/'IHI:IX YpaBHEHUH C IBYMS 1
NIEPEMEHHBIMU U €€ pelleHHe

37, Cucrema nByx J'II/IH"CI\/'IHI:IX YpaBHEHUH C IBYMS 1
NEPEMEHHBIMU U €€ peleHue

33 Pemenue CHCTEM JIBYX ypaBHECHUH, OJIHO 13 1
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOM CTENEHU

39 Pemenue CHCTEM JIBYX ypaBHECHUH, OJIHO 13 1
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOM CTENEHH

40, Pewrenne CHCTEM JIBYX YpaBHEHUH, OJIHO 13 1
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOM CTENEHH

A1 Pemenune CHCTEM JIBYX yYpaBHEHHUH, OJIHO 13 1
KOTOPBIX JJMHEHHOE, a APYroe — BTOPOM CTENEHH
I'paduueckas MHTEpIIpETALUS CUCTEMBI

42. | ypaBHEHHUI C IBYMS IEPEMEHHBIMU. 1
IIpakTuyeckas padora.

43 KOHTpOJII::IaH padora Ne3 no teme "Cucremsl 1
yYpaBHEHUI

44 Pemienune TekcTOBBIX 3aau anreOpandeckumM 1
croco6om

45 Pemienune TekcTOBBIX 3aj1a4 anreOpandeckumM 1
croco6om
HepaBencrsa 169

46 | YncnoBble HEPABEHCTBA U X CBOMCTBA 1
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47. | YucnoBble HEPABEHCTBA U X CBOMCTBA |

48, JInHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHON U 1
UX pellIeHne

49, JInneliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHON U 1
UX pellIeHue

50. JIuHeliHbIEe HEPABEHCTBA C OJTHOM IEPEMEHHON U 1
UX pellieHne

51 CucreMsl HIjHCﬁHBIX HEPABEHCTB C OJTHOM 1
IIEPEMEHHOM U UX pelICHHE

57, Cucremsl Jn:IHeI?IHLIx HEPaBEHCTB C OJHOU 1
MIEPEMEHHOM U UX pelIeHHe

53, Cucremsl Jn:IHeI?IHLIx HEPaBEHCTB C OJHOU 1
MIEpEMEHHOMN U UX pelIeHne

54. | KBagparHble HEpaBEHCTBA U UX pELICHHE 1

55. | KBagparHble HEpaBEHCTBA U UX pELICHHE 1

56. | KBagparHble HepaBEHCTBA U UX pELICHHE 1

57. | KBagpaTHble HEpaBEHCTBA U UX pELICHHE 1

58. | KBagparHble HepaBEHCTBA U UX pELICHHE 1
I'padmueckas uHTEpIIpeTaLlis HEPABEHCTB U

59 CHCTEM HEPaBEHCTB C JIByMsI [IEpEMEHHBIMHU. 1
[IpakTuueckas pabdoTa.

60. I'paduueckast MHTEpIIpETALIUS HEPABEHCTB U 1
CHUCTEM HEPABEHCTB C IByMsI IEPEMEHHBIMU

61, FOHTpOJIbHaH padora Ne4 no teme 1

Hepasencrsa"

YucioBbie NOCJIEI0BATEILHOCTH. 154

62. TlousiTie YUCIIOBOM MOCIIEN0BATEILHOCTH 1

63. 3azaHue MoCIeN0BaTeNbHOCTH PEKYPPEHTHON 1
dbopmyioit 1 popmynoi n-ro yieHa

64, Apugpmernueckas 1 reoMeTpudeckas 1
IIPOrpeccun

65. Apugpmernueckas 1 reoMeTpudeckas 1
IIPOrpeccuun
®opMyiibl N-ro wieHa apupMeTHIecKoil u

66. | reoMeTpUYECKOl Mporpeccuid, CyMMbl IEPBHIX N 1
YJICHOB
®opMyiibl N-ro wieHa apupMeTH4ecKoil u

67. | TeOMETPUYECKO IPOrpeccuii, CyMMBI IIEPBBIX N 1
YJIEHOB
®opMyibl N-ro wieHa apupMeTudecKkoil u

68. | reOMETPUYECKOI MPOrpeCcCrid, CyMMBI IIEPBBIX N 1
YJIEHOB
®opMyibl N-ro wieHa apupMeTudeckoil u

69. | reoMeTpUYECKOI Mporpeccuii, CyMMBI IIEPBBIX N 1
YJIEHOB

70. | ®opmynbl n-To YieHa apupMETHIECKOU U 1
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F€OMETPUUYECKON MTPOrpeECCUM, CYMMBI IIEPBBIX N
YJICHOB

71.

N3006pakenue 4ieHOB apu(pMeTHIecKoi u
r€OMETPUYECKOU ITPOrpecCUil TOUKaMH Ha
KOOPJMHATHOM IMJIOCKOCTH

72.

N300pakenue 1wieHOB apu(pMeTHIecKoil u
r€OMETPUYECKON ITPOrpECCU TOUKaAMH Ha
KOOPJMHATHOM IMJIOCKOCTH

73.

JIMHEHBIN ¥ SKCIIOHEHIMAJIBbHBINA POCT

74.

CrnosKHbl€ POLIEHTHI

75.

CrnosxHble POLIEHTHI

76.

KonTtpoabHnas padora Ne 5 o reme "Hucnossie
MOCJIEI0BATENbHOCTH"

Yucaa u Bpluuciaenus. [leiictBurebHbIe
gyucia.

77

3anuch, CpaBHEHUE, JICHCTBUS C
)IGﬁCTBI/IT@J'IBHBIMPI YucCjiaMu, YUCJIOBaA Ipsmast

78

[IponieHThI, OTHOLIEHHUS], TPOTIOPLUHT

79

Oxpyrienue, npuOIKeHue, OleHKa

80

[Ipuknka v OLleHKa pe3yabTaTOB BEIYUCICHUI

81.

PanmonasibHBIC YUCITa, UppPAITMOHATIBLHBIC YHCIIA,
KOHEUYHBIE M1 OECKOHEYHBIE ACCSITHYHBIC APOOH.

82.

MHOKeCTBO JIeHCTBUTEIIHLHBIX UHCEIT,
IIENCTBUTEILHBIE YHCIIA KaK OECKOHEYHBIE
JECATUIHBIC TpOOH

83.

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKTY
MHO>KECTBOM JEHCTBUTENLHBIX YUCENT U
MHOYXECTBOM TOYEK KOOPAMHATHOM MPSMOi

84.

CpaBHEHME ACHUCTBUTEIBHBIX YHCEII,
aprupMETHUYECKUE EHCTBUS C IeHCTBUTEIIBHBIMU
quciIaMU

85.

[Tpubmx€HHOE 3HAYCHHUE BEITMYUHBI, TOUHOCTh
npubmkenus. [Ipukuaka u olleHKa pe3ylbTaToB
BBIYHCJIEHU.

IToBTOpEHUE, 00001IEHUE U CUCTEMATH3AIUSA
3HAHHUM.

184

86.

[ToBTOpeHue, 0000MICHHE 1 CHCTEMATH3ALIHS
3HaHMM. PerieHne TeKCTOBBIX 3a1a4
apu(pMETHYECKHM CIIOCOO0M

87.

[ToBTOpEeHNE, 0000IIEHHE 1 CHCTEMATH3AINS
3HaHMM. PerieHne TeKCTOBBIX 3a1a4
apu(pMETHYECKHM CIIOCOO0M

88.

[ToBTOpEHNE, 000OIICHNE U CHCTEMaTH3aIIUS
3HaHMM. PerieHne TeKCTOBBIX 3a1a4
apu(METHYECKHM CIIOCOO0M

89.

IToBTOpEHUe, 06001IeHNE U cUCTeMaTU3alus
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3HaHui. Pellenne TeKCTOBLIX 3a1a4
apu(METHYECKIM CIIOCOO0M

90.

[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIUS
3HaHUi. Pemenne TeKCTOBBIX 3a1a4
apu(METHIECKIM CIIOCOOOM

91

[ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIIHS
3HaHui. [IpeoOpazoBanue anredOpanvaecKkux
BBIpa)KeHHﬁ, JOITYCTUMBIC 3HAYCHUA

92.

[ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIIHS
3HaHui. [IpeoOpazoBanue anredOpanvaecKkux
BI)Ipa)KeHI/II\/JI, JOITYCTUMBIC 3HAYCHUA

93.

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
3HaHui. [IpeoOpazoBanue anredOpanvdecKkux
BI)Ipa)KeHI/II\/JI, JOIMYCTUMBIC 3HAYCHU A

94

[ToBTOpEeHuUEe, 06001IEHNE U CUCTEMATU3AIUS
3HaHu#. [IpeoOpazoBanue anredOpanvdecKkux
BBIpa)KeHI/II\/'I, JOIMYCTUMBIC 3HAYCHUA

95.

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHu. yHKIHUH: TOCTPOEHUE, CBOMCTBA
M3Y4YEHHBIX (QYHKIUN

96.

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHUU. OYHKIMU: TOCTPOCHUE, CBOMCTBA
M3YYEHHBIX QYHKIUN

97

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHu#. ['paduueckoe pemneHne ypaBHEHUN U UX
CHCTEM

98

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3aLus
3HaHu#. ['paduueckoe pereHne ypaBHEHUH U UX
CUCTEM

99.

HTorosasi KOHTpPOJbLHasA padoTa

100

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 AL
3HaHuil. OYHKIUU: TOCTPOCHHE, CBOMCTBA
W3YYEHHBIX QYHKIUN

101.

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 A
3HaHuil. OYHKIUU: TOCTPOCHHE, CBOMCTBA
W3YYEHHBIX QYHKIUN

102.

O0001IeHNE U CUCTEMATU3ALIMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmbl OCHOBHOI'O 001ero 06pa303amm

1

Yucna v BEIYUCIIEHAS

1.1

CpaBHUBATh U YIOPSI0UYMBATh PAllMOHAJIbHBIE U UPPAlMOHAJIbHBIC YHCIIA

1.2

BemonsATe apudmMeTnyeckue IeMCTBUS C PpaAlMOHAIBHBIMH YHCIAMH,
COYeTasi YCTHbIE M IHMCbMEHHBIE IIPUEMBI, BBIIOJHATh BBIYUCICHUSA C
MPPALMOHAIBHBIMU YU CIIAMU

1.3

HaxomuTe 3HaueHus creneHerd C MEeNbIMU MOKa3aTelsIMH W KOPHEW,
BBIUHCIISIT 3HAUEHU S YUCIIOBBIX BBIPAKEHUN

1.4

OxpyrnaTh JAEeWCTBUTEIbHBIE YHWCIA, BBINOJHATH NPUKHUIKY pe3yabTaTa
BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHUN

YpaBHEHHs M HEPABEHCTBA

2.1

Pemrate nuHelHbIE M KBaJpaTHBIE YPABHEHUS, YPaBHEHHs, CBOJSIIMECS K
HUM, IpoCTeHiue A1poOHO-palliOHaIbHbIE YPAaBHEHHS

2.2

Pemate cuctembl ByX JMHEWHBIX YPaBHEHHU C ABYMSI MEPEMEHHBIMH H
CHUCTEMBI JIByX YpaBHEHHH, B KOTOPBIX OJIHO YypPaBHEHUE HE SBIACTCS
JIMHEUHBIM

2.3

Pemate TekcTOBBIE 3amaun  anreOpauvdecKuM CIIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPaBHCHHS WJIM CHCTEMBI JBYX VYpPaBHCHHHA C JBYMS
TIePEeMECHHBIMHU
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[IpoBoauTh mpocTeiilline UCCIeI0BaHUs YPAaBHEHUN U CUCTEM YpaBHEHUM, B
TOM YHCIe C MpUMEHEHHeM Trpaduyeckux MpeAcTaBlIeHull (Hampumep,
yCTaHaBIUBaTh, UMEET JM YpaBHEHHE HJIM CHCTEMa YpaBHEHUN peIIeHUs,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemrate nuHeliHBIC HCpaBCHCTBA, KBaJApaTHbLIC HCPABCHCTBA, I/I306pa}KaTI)
pPEIICHUE HCEPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3allUCbIBATh PCHICHUC C
IIOMOIIIbXO CHUMBOJIOB

2.6

Pemate CHCTCMBI JIMHEHHBIX HCPaBCHCTB, CHCTCMBbI HCPABCHCTB,
BKIIIOYAOIIHUEC KBAaJAPaTHOC HCPABCHCTBO, I/1306pa)KaTB peICHUC CHCTCMBI
HCPaBCHCTB Ha YHCIIOBOH HpHMOﬁ, 3alIMCbIBATh PCHICHHUC C IIOMOIIbIO
CHMBOIJIOB

2.7

Hcnonn3oBarh HCPABCHCTBA IIPpU PCHICHUHN PA3JIMYHBIX 3aJla4

DyHKIMU

3.1

Pacno3naBare (yHKIMM H3y4eHHBIX BHJOB. [loka3plBaTh CXeMaTHUECKU
pacIoyio’KeHHe Ha KOOPIMHATHOM IUIOCKOCTH TpadukoB (YHKUIUH BHJIA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUH
k03] puIMeHTOB, ONUCHIBATh CBOICTBA (YHKIIUI

3.2

IToka3piBaTh CXE€MaTUYECKH PACIOJIOKEHHE HAa KOOPIMHATHOM IMJIOCKOCTH
rpadukoB QyHKIMHA BUja y = VX, y = |X| ¥ onuchIBaTh CBOMCTBA (QYHKIIHIA
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Crpouth U M300paxkaTh CXeMaTUYECKU I'padUKU KBaJAPAaTUYHBIX (YHKIHUH,
OINMCBIBATH CBOMCTBA KBAIPATUYHBIX (YHKIUI 110 UX rpadukam

3.4

Pacrnio3HaBath KBaJpaTuyHyro (QyHKIHIO 110 GopMmysie, IPUBOAUTH MPUMEPHI
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KBaJIPaTUYHBIX QYHKIUI U3 peabHOU )KU3HU, PU3HKH, TEOMETPHH

4 ApudmeTrueckasi 1 reOMeTpudecKas Mporpeccuu
41 Pacnio3naBate apuMETHYECKYl0 M TEOMETPHYECKYI0 MpPOTPECCHH TpHU
' pa3HBIX Crioco0ax 3aJaHus
49 BEIMONHATE BBIYMCICHUS C HCIOJB30BaHUEM (OpPMYNIT n-TO  YJICHA
' apru(METHIECKON U TEOMETPUIECKON MPOTPECCHiA, CYMMBI IEPBBIX N YWICHOB
43 N300paxkaTe uieHbl MOCJIEJOBATENILHOCTH TOYKAMM Ha KOOPAMHATHOM
IJIOCKOCTH
Pematp 3agaum, CBA3aHHBIE C YMCJIOBBIMHU IOCJEIOBATEIBHOCTSIMHU, B TOM
4.4 yHuclie 3a/Ja4d U3 pealbHOW JKU3HU (C HCIOJIb30BAaHUEM KaJbKYNIATOPA,

U (POBBIX TEXHOJIOTHIN)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

Kon IIpoBepsiemMblii 3J1eMEHT COJIeP/KAHUSA
1 Yucna v BIYKCICHUS
L1 PanmonaneHble ymcna, WppalMOHANBHBIE YHCIA, KOHEYHbIE W OECKOHEUHbIE
' JIECITUYHbIE POOH
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIC YUCIIA KaK OECKOHEYHBIE
10 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
' JEMCTBUTENBHBIX YHCEN U KOOPAUHATHOM npsiMoil. CpaBHEHUE AEHCTBUTEIbHBIX
qucell
1.3 ApubdmMernueckne TeUCTBUS C JCHCTBUTEILHBIMU YHCIIAMU
W3mepenus, npubamkenus, oleHKU. Pa3mMepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA,
14 JUINTEIBHOCTh TPOILIECCOB B OKpykawomeM wmupe. [IpubmmkéHHoe 3HaueHUe
' BEJIMYMHBI, TOYHOCTh Npuoamxenus. Oxpyriaenue yucen. [Ipukuaka u orneHka
pe3yJIbTaTOB BBIUYMCIEHUN
2 YpaBHEHHs M HEPABEHCTBA
2.1 YpaBHEHHUSI C OJTHOI NEPEMEHHON
2.2 JInneliHoe ypaBHeHHe. Penienne ypaBHEHUH, CBOISIIIMXCS K JINHEWHBIM
2.3 KBagpatHoe ypaBHeHMe. Penienue ypaBHeHNH, CBOJIIMXCS K KBaIPATHBIM
24 BI/IKB"a,Hpa;FHOG YPaBHEHHE. [Ipumepsl pemeHuss ypaBHEHUN TpEeTbEd H
4eTBEPTOM CTENeHel pa3siokeHHEM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-paliMOHATEHBIX YPaBHEHUH
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctem AByX JTMHEMHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMU
29 PeH_IeI-iI/Ie CHUCTEM JBYX YPaBHEHHUMW, OJTHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe —
BTOPOU CTENEHU
2.10 I'paduaeckas nHTEpIpETALMS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMH
2.11 Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIocoOoM
2.12 UucaoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Penienue nuHeHBIX HEPABEHCTB C OJIHOM MTEPEMEHHON
2.14 Penienue cucteM JTMHEMHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
716 I'padmyeckass uHTepmperanusi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JIByMs
IEPEMEHHBIMU
3 DyHKIUU
31 KBampatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. IlapabGona, kKoopauHATHI
BEPIIHHBI MTapaboJIbl, 0Cb CAMMETPUHU NMapabOIIbI
3.2 I'paduku pynkmit y=kx, y=kx+b 1 ux cBoiicTBa
3.3 I'paduku pynkmit y=k/x, y = x> u ux cBoicTBa
3.4 I'paduxu QyHKIMIA , U UX CBONCTBA
4 UucnoBble NOCIEA0BATENBHOCTH
41 Omnpenenenre u cnocoObl 3aJaHusl YUCIOBBIX MOCIEIOBATEIBHOCTEH. 3aaHue

MOCIIEI0BATEILHOCTH PEKYPPEHTHOH hopMmysoi U popmyroii n-ro uneHa
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Apudpmernueckas mnporpeccus. Dopmyibi

n-ro 4jieHa apupMeTUYecKon

4.2 IIPOrPECCUHU, CYMMBI IEPBBIX 71 YIEHOB
43 I'eomerpuueckas mnporpeccuss. PopMmynsl n-ro  WIEHA T'€OMETPUYECKON
IIPOrPECCUHU, CYMMBI IIEPBBIX 7 YIEHOB
44 N3o0paxkenne wieHOB apu(PMETHUYECKOWM W TeOMETPUYECKOH IPOrpeccHid
' TOYKAaMH Ha KOOPJAWHATHOM IJIOCKOCTH. JIMHENHBIN M 3KCIIOHEHIIMAJIBHBINA POCT
4.5 C105KHbI€ POLIEHTHI
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IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsiEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopasopanus Ha ocHope PI'OC

YMeHHne onepupoBarh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHUE OIIepUpOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCIOJIb30BaTh IrpagUuecKoe NMPeICTABICHINE MHOXKECTB
JUIsL OTIMCAHUs PEAIBHBIX IIPOLIECCOB M SIBJICHUM, MPU PELICHUU 3a/1a4
U3 JIPYTUX Y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUSAMM: ONPEAEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUS BBICKA3bIBAHUMN

YmMmenue ONCpUpOBaTh HNOHATHUAMHU: HATYPAJIbHOC YHCJIO, IPOCTOC H
COCTaBHOE YHCJIO, JIETUMOCTh HATypalbHBIX YHCEN, TPU3HAKH
JETMMOCTH, IIeJI0€ YHUCJIO0, MOAYJIh YHCIA, OOBIKHOBEHHAs apoOb M
JecsiTUYHasi IpoOb, CTAaHIAPTHBIM BUJ YHCIa, pallMOHAIBHOE YHCIIO,
HppaIlMOHAIBHOE YHUCJIO0, apu(METUYECKU KBaJIpaTHBIA KOPCHB;
YMEHUE BBINMOJHATH  JICWCTBUS C  YUCIaMH, CpaBHUBATh U
YIOPSAIOYMBATh YHWCIA, MPEACTABIATh YHCIa HAa KOOPJIWHATHOMN
MPSIMOM, OKPYIJIATH YHWCIIA; YMEHHE JellaThb TPUKHIKY W OICHKY
pe3ynbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C LENBIM IOKa3aTelseM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, ajlredpandeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTEleHU
0oJbIle EQUHUIIBI; YMEHHE BBINOJHATH pacyérTbl 1Mo Qopmynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAXKEHUN U
BBIPXKEHUI C KOPHSIMH, PA3JI0KEHHE MHOTOYJICHA Ha MHOXUTENH, B
TOM 4YHUCJI€ C HCIOJIb30BaHHEM (OpMYI pa3HOCTH KBaJApaToB U
KBaJlpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh HOHATHAMU: YUCIOBOE PAaBEHCTBO, YPABHEHHUE C
OJIHOW TEepeMEHHON, 4YHMCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IEpEMEHHOH; YMEHHMEe pellaTh JUHEHHble U KBaJpaTHbIE YpPaBHEHUS,
JIpOOHO-pallMOHANIbHBIE YPAaBHEHUS C OJHOM INEepeMEHHOW, CHCTEMbI
JIBYX JMHEHHBIX YpaBHEHUH, JMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE M  JIpOOHO-pallMOHAJIbHBIE HEPaBEHCTBA C  OJHOMU
IIEPEMEHHO, B TOM YMCIIE IIPU PELICHUH 33]a4 U3 JAPYruX NPEIMETOB
M TIPaKTUYECKMX 3a/Jay; YMEHHME HCIOJb30BaTh KOOPAMHATHYIO
OpsSMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh Uil M300pa)KeHHs pelIeHui
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIMS, rpaduk GyHKIUH, HYINA
¢byHKIHMY, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEe 3HAYCHUs
GbyHKIMY; YMEHHUE OIIEpUPOBATH HOHSATHSIMU: npsMast
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MPONOPIHOHABHOCTD, JMHEWHAs (YHKIHS, KBaJpaTu4Has (yHKIUS,
oOpatHasi TPOMOPLUOHATIBHOCTh, Mapaboiyia, rumepoona; yMmeHue
CTpouTh Tpaduku PYHKIIUH, UCTIOTB30BATh TPa(UKH TS OTIPEACTICHIS
CBOWMCTB IMPOIIECCOB M 3aBUCHUMOCTEM, ISl PELICHUS 3a/1ad U3 JAPYTUX
y4eOHBIX TPEIMETOB W PEAIbHOW JKU3HHM, YMEHHE BBIPAXaTh
(dhopMynaMu 3aBUCUMOCTH M@Ky BETMUYMHAMU

Ymenue OIIepUpPOBATH HOHSITUSMU: II0CJIEZI0BATEIBHOCTD,
apupmeTHuecKkass W~ TeOMETpUYecKas  IPOTPECCHH;  YMEHHUE
UCTIOJIb30BaTh CBOMCTBA TOCIEAOBATEILHOCTEH, (POPMYIIBI CyMMBI H
oOmiero 4ieHa NpU pelIeHUM 3a/1ad, B TOM 4YHCIE 3a1ad U3 JIPYTux
y4eOHBIX PEAMETOB U PEATLHOM KU3HU

YMeHue pemarh 3aa4M pa3HbIX TUIIOB (B TOM 4YHCJIE Ha MPOLIEHTHI,
JOJM M YacTH, JBUXKEHHE, padoTy, LEHy TOBapOB M CTOMMOCThb
MOKYTIOK U yCJIYT, HAJIOTH, 3aJjaui U3 00JacTH yIpaBiIeHUS JINYHBIMU U
ceMeiHbIMU  (MHAHCAMHM); YMEHHME  COCTaBJIATH  BBIPAKEHUS,
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBI II0 YCJIOBHIO  3aJa4H,
WCCIIEIOBaTh MOJIyYEHHOE PEeIlIeHHWEe U OLEHUBAThH MPaBAONOA00HOCTh
MTOJTy4EHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: GUTYpa, TOUKa, OTPE30K, MpsMas,
Jyd, JJOMaHasi, yroJI, MHOTOYTOJIbHUK, TPEYroJIbHUK, PaBHOOCIPEHHBII
W PaBHOCTOPOHHUHN TPEYTrOJbHUKH, MNPSAMOYTOJIbHBIM TPEYroJbHUK,
MeJraHa, OMCCEKTpUCa U BBICOTA TPEYrOJIbHHKA, YEThIPEXYTOJIbHUK,
napajiesiorpaMMm, poMO, TIPSIMOYTOJIbHUK, KBajpaT, Tpareuus;
OKpPYXXHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; yMeHue pemarh 3a/a4d, B TOM YHCJE W3 ITOBCEIHEBHOM
KU3HU, Ha HAXOXKJACHUE T'COMETPUYCCKUX BEIMYMH C NMPUMEHEHHUEM
M3Y4YEHHBIX CBOUCTB (GUTYD U (PaKTOB
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YMeHue omnepupoBaTh TMOHATUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapaliebHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX,
yroil MeXIy MpsSIMbIMU, MEPIEeHIUKYISAp, HAKIOHHAs, MPOEKLHUs,
nonobue ¢uryp, nogo0HbIe TPEYrOIbHUKHU, CHMMETPHSI OTHOCUTEIILHO
TOYKM U TPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPUIO U
nopobue Guryp, napasiesbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX B
OKPY>KaIoIlleM MUPE

11

YMeHue onepupoBaTh MNOHATHAMM: JUIMHA, pAcCTOSIHME, YIoJ
(BenmMuMHA yria, CMHYC M KOCHHYC YIjla TPeyrojbHHKA), IUIOIIA[b;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 0OBEKTOB B OKPYXKArOIEM
MHUpE; YMEHHE TNPUMEHATh (OpMYNIbl MEepUMETpa U  IUIOLIAU
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
HOpPSMOYTOJIBHOTO TapajulesienuIiea; yMEHUE IPUMEHATh MpU3HAKU
paBEeHCTBa TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHMUS  JUIs
BBIYHCIICHH JUIMH, PACCTOSHUM, MJIONIaen

12

YMmenue I/I306pa)ICaTB IIJIOCKHE q)HprBI n Hux KOM6I/IHaI_[I/II/I,
IMPOCTPAHCTBCHHLIC (I)I/IprBI OT DpPYKH, C IIOMOLIbBIO I{epTé)I(H]bIX
HHCTPYMCHTOB W 3JICKTPOHHBIX CpCACTB II0 TEKCTOBOMY WA
CHUMBOJIbHOMY OIMUCAHUTIO

13

YMmenue ONICpHUpPOBATH IOHATHAMMUN MpAMOYTOJIbHAA cucreMma
KOOPAWHAT, KOOPAWHATLL TOYKH, BCKTOD, CymMMa BCKTOPOB,
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IIPOU3BEACHHUE BEKTOPA HA YUCIIO, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB;
YMEHHUE MCII0JIb30BaTh BEKTOPBI M KOOPAMHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIICHUs 3aJad, B TOM 4YHCIE M3 JAPYrHX Yy4eOHBIX
IIPEAMETOB U PEAIBLHOM )KU3HU
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YMeHue onepupoBaTh IMOHATHSMHU: CTOJOMKOBBIE M  KPYTOBbIE
IMarpaMMBbl,  TaONWIBL, cpenHee  apudMeTHueckoe, MeIuaHa,
HanOoJIbIllee ¥ HAMMEHbIIEEe 3HAYCHHUS, pa3Max YUCIIOBOro Habopa;
YMEHME  U3BJIEKaTh, HMHTEPIPETUPOBATH U  IPEOOpPa30BbIBATH
UHPOPMALIMIO, TPEICTABICHHYI0 B TaONMIIAX W Ha JMarpammax,
OTpaXKarollyl0 CBOMCTBA U XapaKTEPUCTUKU pEAIbHBIX MPOLECCOB U
SBJICHUM; yMEHUE paclo3HaBaTb WM3MEHYMBBIE BEJIMYMHBI B
OKPYKaIOIllEM MUpPE

15

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA ONBIT (CITy4alHbII
SKCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTapHbI HCXOJ)
CIIy4ailHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOJUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pellaTh
3a/ladyd METOJOM OpraHM30BAHHOTO Tepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBAaTh BEPOSTHOCTU pPeaTbHBIX
COOBITHI ¥ SIBJICHH, MOHUMATh POJIb MPAKTHUUECKU JTOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpYXKAaloIlleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YHCEN U €0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHune BBIOMpaTh TOAXOMANANA W3YYCHHBIM METOJ JJIs PEIICHHS
3a/1aud, TMPHUBOJUTH MPUMEPH MATEMATHUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HHU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKH B
HWCKYCCTBE, OIMCHIBaTh OTICIbHBIC BBIJAIOIIUECS  PE3YyJIbTaThI,
MOJyYeHHBIE B XOJE Pa3BUTHS MaTEMAaTHKU KaK HAayKH, MPHUBOJIUTH
pUMEPbl MAaTEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOM
Y BCEMHPHOUN UCTOPUU
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HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1EMEHT COAePKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensle yncna. [Ipu3Haky qenMMoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE W JIECATHYHBIE  APOOM,  MPOLEHTH,  OECKOHEUHBIC
' TIEPHOTMICCKHUE JPOOH
13 Panmonaneupie  uucia. ApudMeTHyecKHe ONepalud C  PaldOHATbHBIMHU
YUCJIAMU
1.4 JHelictButenpHbie uynciia. ApudmeTnueckue ornepanuu C JIeHCTBUTEIbHBIMU
YUCJIAMH
15 [Tpubmmxénnbie BHIMMCIICHNA, NpPaBWIA OKPYIJICHHS, NPUKMIKA M OlleHKa
pe3ynbTaTa BEIYMCICHUN
2 AnrebpandecKkue BbIpaKeHHs
2.1 bykBeHHbIE BbIpaKeHUS (BbIpaKEHHSI C TEPEMEHHBIMH )
29 Crenenp ¢ 1ensiM TokazareneM. CTeneHb C paldOHAIBHBIM TOKa3aTelIeM.
CBolicTBa CTEIIEHU
2.3 MHoOro41eHbl
2.4 Anrebpandeckas 1poOb
75 ApudmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
apu(pMeTHYEeCKUMU KOPHSIMH HaTypaJIbHOM CTETeHU
3 YpaBHEHHS 1 HEPABEHCTBA
31 Hensie n NpoOHO-palnoHalbHble ypaBHEHUs. CHCTEMBI W COBOKYIHOCTH
yYpaBHEHUH
39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMbl U COBOKYITHOCTH
HEPaBEHCTB
3.3 Permrenye TeKCTOBBIX 3amau
4 YuciioBble OCIIEI0BATEIBHOCTH
4.1 ITocnemoBaTeaLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
49 Apudmernueckas u reomeTpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX
IIPOLICHTOB
5 DyHKINU
Oynkuus, cnocodbl 3amanus ¢yHkuud. I'padux Pynkumu. OO6macte
oTpeseNieHus 1 MHOXKeCTBO 3HaueHui pynkiuu. Hynu ¢pynkuun. [Ipomexyrku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIIMH. MaKCUMyMBbl |
MUHUMYMBI QyHKIMU. HaunOoinbliiee W HauMeHbllee 3HAYeHUE (PYHKIUU Ha
MIPOMEXKYTKE
6 KoopannaTsl Ha psIMOI M IJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapToBBI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
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7.2 TpeyronabHUK
7.3 MHOTroyroJpHUKU
7.4 OKpYXHOCTb U KpyT
7.5 N3mepeHne reoMeTpu4eCcKux BEINYHH
7.6 BekTops! Ha I0CKOCTH
8 BeposTHOCTb U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHKA
8.2 BepositHOCT
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 ['padbr

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

Makaperues, FO. H. Anre6pa: yueOHuK 111 9 kitacca o6meo0pa3oBaTeabHbIX yupexaenui / 1O.
H. Maxkapsrues, K. 1. Hemkos, H. I'. Munatok, C. b. CyBoposa; non pea. C. A. TensikoBCKoro. -
M.: [Ipoceemienue, 2022 1/

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
1) U3yuenune anredpsl. 7-9 kmaccel. [locodue mis yaurensa. Asropsr: FO. H. Maxkapsrues, H. T'.
Mungtok, C. b. CyBoposa, 1. C. llneikoBa. Mocksa. [Ipocsemienue, 2011 r.

2) ) Aunaktuyeckue Marepuaisl o anreope. 9 kiacc / JI. W. 3saBuy, JI. B. Ky3nemnosa, C. b.

CyBopos. - M.: IIpocsemenue, 2014 r.

3 4) lmnaktudeckue MaTepuaisl o anreope. 9 xiace / JI. 1. 3Bauy, JI. B. Ky3nenoga, C. b.

CyBopos. - M.: IIpocsemenue, 20
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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