AHHOTanus K padodeil mporpamme no Kypcey aiareopst 9- 11 ki

Pabouast mporpamma yueOHOTO Kypca «Anredpa U Hayajga MaTeMaTUYeCKOTO aHAIN3a)
06a30Bor0 ypoBHs /it oOydaronuxcst 9 —11 knaccoB pazpaborana Ha ocHOBe DenepaibHOro
rocyJapCTBEHHOT0 00pa30BaTENIbHOIO CTaHJapTa OCHOBHOTO OOINETO W CPEAHEro OOIIEro
oOpazoBaHMsi, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHUN, TPEIBABIICMBIX K
MaTeMaTH4eCKOMy OOpa3OBaHHIO, W TPAAMUIIMA POCCUHUCKOTO oOpa3oBaHus. Peammsarus
IpOrpaMMbl  OOECIICUMBAET OBJIAJICHUE KIIOYEBBIMH KOMIIETEHIIUSAMH, COCTABIISIOMIUMHU
OCHOBY [IJIsl CAMOPA3BUTHSI U HEMIPEPHIBHOI'O 00Pa30BaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATEIHHOTO PA3BUTHUS JUYHOCTH 00YHArOITUXCS.

COJEP XAHME OBYUYEHUA
9 KJIACC

Yuciia v BIYMCICHUSA

PanmonaneHple 4ucia, UppalUOHAJIbHBIE 4YHCJA, KOHEUYHbIE U OECKOHEUHBIE
AecsITUUHbIe IpoOH. MHOXECTBO ACUCTBUTEIbHBIX YHCEN, JACHCTBUTENIbHBIE YHUCIIA Kak
OECKOHEYHbIE JIeCATHYHbIE JpoOu. B3aMMHO OJHO3HaYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIECTBUTEIIBHBIX YUCET U KOOPIAUHATHOU MPSIMOM.

CpaBHeHHE EWCTBUTENBHBIX YNCEN, apU(PMETHUECKUE JIEHCTBUS C AEHCTBUTEIbHBIMU
YU CIIAMM.

Pa3mepbl 00BEKTOB OKPYXKAIOIIEr0 MHpA, JJIUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubnn>x€HHOE 3HAUYEHHE BEJIMYMHBI, TOYHOCTh NpUOMMKeHUus. OKpyrieHHUe 4YHCell.
[Ipruknaka 1 OLIEHKA pEe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHO€ ypaBHEHME. Penenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBampaTtHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCA K  KBAJPATHBIM.
bukBaapatHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHU TPEThEN U YETBEPTOM CTEIIEHEN
Pa3JI0KEHUEM Ha MHOXKHUTEIIH.

Pemenne  npoOHO-palMOHANBHBIX  yYpaBHEHWA.  PereHue  TEKCTOBBIX  3a/1a4
anreOpanyeckuM METOJIOM.

VYpaBHeHUE ¢ ByMs NEPEMEHHbIMU U ero rpaduk. PemeHue cucteM OBYX JIMHEWHBIX
YPaBHEHUH C BYMs IIEpeMEHHbIMU. Pemienue cucteM IByX ypaBHEHUM, OJHO M3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOPOH crerneHu. [ 'paduyeckass MHTEPHpETalus CUCTEMbl YpaBHEHUHN
C ABYMS IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNredpandecKuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nmrHENHBIX HEPABEHCTB C OJHOW MEpEMEHHOW. PemieHne cucrem JIMHEWHBIX
HEPaBEHCTB C OJHOM nmepemenHol. KBagparneie HepaBeHcTBa. ['padudeckas uHTEpIpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMHU.



DOyHKIUU

KBagpatnunas ¢ynkmus, e€ rpadux u coiictBa. [lapabona, KoopAuHATHI BEPUTUHBI
napabobl, 0Cb CHMMETPUHU MapadOIIbI.

I'padukn pyrxumit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = x| , # ux cBoiicrsa.
YucsioBble NOCI€10BATEILHOCTH H IPOTrPeCCH U

[lonsiTue  YKMCIOBOM  TOCIENOBATENBHOCTU.  3aJlaHUe  [OCJEeI0BaTEIbLHOCTH
pPEKyppEeHTHOH opMyIoit u GopMynon N-ro 4yieHa.

Apudmernueckas W TeomeTpuyeckas mporpeccur. Dopmynbl  N-TO  dYiIeHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPeCcCHii, CyMMbI TIEPBBIX N UJICHOB.

N3o00pakeHre 4wieHOB apu(pMETUYECKON U TE€OMETPUUYECKOM MpOrpeccuii ToUKkaMu Ha
KOOPJIMHATHOM TIOCKOCTHU. JINHEWHBIN U AKCTIOHEHIIUATBHBIN poCT. CIOXKHBIE MPOIIECHTHI.

IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOT'PAMMbBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS IIPOrpaMMbl Y4EOHOTO Kypca «AuredOpa»
XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIUTAHHE:

NpOSIBIECHUEM WHTEpeca K MNPOLUUIOMY M HACTOAIIEMY POCCHICKOW MaTEMAaTHKH,
LIECHHOCTHBIM OTHOIICHUEM K JOCTHMIKEHHUSIM POCCHUHUCKUX MATEMaTHKOB M POCCHHCKOUN
MAaTEMATUYECKOM WIKOJIbI, K MCIOJb30BAHUIO AITUX JOCTWKEHUW B JPYrHX HayKax H
MPUKIAAHBIX cdepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOSI3aHHOCTEN TpaKJIaHWHA W pealu3alldyd ero Ipas,
MPEJICTABJICHUEM O MAaTeMaTUYeCKUX OCHOBax (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD,
SIBJICHUM, TIPOLIEAYP TPa’KIaHCKOTO 0O0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUI0O OTHYECKUX TMPOOJIeM, CBA3AHHBIX C MPAKTHYECKUM TPUMEHECHUEM
NOCTUKEHU HAyKH, OCO3HAHMEM BaXHOCTM MOPAJIBbHO-3TUYECKUX TMPUHIIUIIOB B
NESTEIIbHOCTU YYEHOTO;

3) TpyaoBoOe BOCIIMTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE y4aCTHE€ B PEIICHWU MPAKTUUYECKUX 3a]la4 MAaTeMaTUYECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO0 OOpa30BaHUS Ha MPOTSIKECHUU
BCEU KU3HU IS YCTIENTHON TTPO(hEeCcCHOHaTBHOM MeATeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHM, OCO3HAHHBIM BBHIOOPOM U TOCTPOCHUEM WHIUBHUAYaJbHOW  TPACKTOPUHU
o0pa3oBaHUsl U KU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HHTEPECOB W OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOIMOHATHHOMY M ACTETHYECKOMY BOCIPHUSATHIO MATEeMAaTHYECKUX
OOBEKTOB, 3a/ay, pEHICHUH, PACCYXKJICHHUM, YMEHHI0O BHUIETh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;



S) neHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CUCTEMY HaY4YHBIX MPEICTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUs 4YEJIOBEKa, HPUPOJBl M OOIIECTBA, MOHUMAHUEM
MaTeEMaTUYECKON HayKH Kak c(epbl 4elOBEUECKOHM NEATENbHOCTH, ITAloB €€ pa3BUTUA U
3HAYMUMOCTU JUIS  Pa3BUTHS LMBWIM3ALMU, OBJAJCHHEM S3BIKOM MAaTEMaTUKH U
MaTeMaTUYECKOM KYJIbTYpOH KakK CpEJICTBOM IO3HAHHS MHPA, OBJIAJCHHEM MNPOCTEHIIMMHU
HaBbIKaMH MCCIIEI0BATENbCKON JESITENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBaAHHE KYJIbBTYPbl 310POBbSI U
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

TOTOBHOCTBIO NPHUMEHATh MATEMAaTHUYECKHE 3HAHUS B MHTEPECAX CBOErO 3/10POBbS,
BEJICHU 3710pOBOro 00pa3a KHU3HM (340pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI
U OT/JbIXa, peryisipHas (pusudeckast akTUBHOCTb), COOPMUPOBAHHOCTBIO HABBIKA PEQIIEKCUH,
IPU3HAHUEM CBOETO IIPpaBa Ha OLIMOKY U TAKOT'O )K€ MpaBa JIpyroro YeJI0BEKa;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MAaTEMAaTUUECKUX 3HAHUM JIs pelIeHus 3a/1a4d B 001acTh
COXPaHHOCTH OKpYXKalolen cpeipbl, MJIaHUPOBAHMS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX
NOCIEACTBUM A1 OKpYXKAaroumlell  cpelpl, OCO3HaHHEM TJ00albHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEH UX PELICHHUS;

8) ajanTanus K U3MEHSIOIMMCSH YCJIOBHSAM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 NPAKTUYECKYIO ACSITEIBHOCTD, B TOM YUCJIE YMEHUE YUYHUTHCS
y JpyTrux Jojied, npuoOpeTaTbh B COBMECTHOM JEATENbHOCTH HOBBIE 3HAHUSA, HABBIKK U
KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HE0OXOAMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM uucie (HopmMyIupoBaTh
UJeH, MOHATHUSA, TUIOTE3bl 00 OOBEKTAaxX M SIBJICHUAX, B TOM YHCIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW, IJIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYalIMIO KaK BBI30B, TPEOYIOIINII KOHTPMEP, KOPPEKTUPOBATh PUHUMAEMBbIE PELLICHUS U
nencTBud, (OpMyIupoBaTh U OLEHUBATh PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

e BBIBIATH M XApPaKTEPU30BaTh CYIICCTBEHHbIC MPHU3HAKA MaTEMaTUYECKUX
00BEKTOB, MOHITUH, OTHOIICHUN MEX]y MTOHATUAMU, POPMYTUPOBATH ONpEICTCHUS
MOHSITUH, YCTAaHABIUBATH CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIINKI, OCHOBAHHUS IS
0000ITIeHNS U CpaBHEHUS, KPUTEPHUH IIPOBOJIMMOTO aHAIN3a;

e BOCIHPUHUMATH, GOPMYJIUPOBATH U MPEOOPA30BHIBAThH CYKICHUS: YTBEPAUTEIbHbBIC U
OTpHUIlaTeIbHbIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;



BBISIBJIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHUBOPEYMS B
(akTax, MaHHBIX, HAOMIOACHHUSIX M YTBEPXKIACHHSX, MpeAsiaraTb KPUTEPHUH JIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeJ1aTh BBIBOJIBI C UCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, 1€yKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIFOUCHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3OupaTh JOKa3aTeabCTBA MATEMAaTHYECKUX YTBEPKACHUN (mpsAMbIE W OT
OPOTUBHOIO),  MPOBOJAUTH  CAaMOCTOSITEIbHO  HECIIOKHBIE  JOKa3aTeJIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTPAWBaTh apryMEHTAIUI0, NPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CHOCOO pemieHus yuyeOHOW 3ajayu (CpaBHHBATh HECKOJIBKO BApUAHTOB
pelieHusi, BbIOMpaTh HauboJiee MOAXOMANIMM C y4€TOM  CaMOCTOSITENIBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBareLbcKue JeCTBUA:

WCIIONIb30BaTh  BOMPOCHI KAaK  HCCIENOBATENBbCKUM  WHCTPYMEHT  TO3HAHUS,
GopMynMpoBaTh  BOOPOCHI,  (PUKCUPYIOIIME  OPOTUBOpPEYHE,  IpoOIeEMy,
CaMOCTOSITENIbHO YCTaHaBIMBATh HMCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH MO CaAMOCTOSATEILHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIPIIIOE HKCCIEAOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro
00bEKTa, 3aBUCUMOCTEH O0OBEKTOB MEXKIY COOOIA;

CaMOCTOATENbHO  (OpMyIUpOBaTh OOOOIIEHUS ¥ BBIBOJBI 1O pe3yJbTaTaM
NPOBENEHHOTO  HAONIONIEHUs,  MCCIEJOBaHUS,  OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIABUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ nnpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIINH, TAHHBIX, HEOOXOIUMBIX
TUTSI pEIICHUS 3a1a4H;

BBIOMPATH, aHATTM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH()OPMAITHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUSI,

BbIOMpaTh (opMy mpencTaBieHus HUHPOPMAIMM U WIUTIOCTPUPOBATH pEIIacMbie
3a/lauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

OIICHMBATh HAJAEKHOCTh MH(POPMAIMM IO KPUTEPHSIM, MPEAIOKCHHBIM YUHUTEIIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

BOCIIpUHUMATh U (OPMYJIMPOBATh CYXJIEHUS B COOTBETCTBUM C YCIOBUSMU U
LEeJISIMH OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U T[HCbMEHHBIX TEKCTaX, JaBaTh IMOSACHEHUA MO XOAYy pCEUICHUS 3aJauH,
KOMMEHTUPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B XO0JA€ OOCYXIEHHsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TEMBI,
po0JIeMbl, pelIaeMoil 3a1a4u, BICKa3bIBaTh UJCH, HALIEJICHHbBIC HA MTOMCK PELICHHUS,
CONIOCTAaBJATh CBOU CYXIECHUS C CYXICHHUSIMU JPYIMX YYaCTHUKOB JIHAJIOTra,



oOHapyXHBaThb pa3iluyde M CXOACTBO TO3MIMHA, B KOpPpPEeKTHOU (dopme
(GopMynHUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

e IIPEACTABJIATh pE3yJbTaTbl PELICHUS 3aladd, OHKCICPUMEHTA, HCCIEIOBaHus,
IPOEKTa, CaMOCTOSITENIBHO BbIOMpPATh (opMar BBICTYIUIEHHS C Y4YETOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEN ayIuTOPHUH;

e IIOHMMAaTh W MCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW U UHAUBUAYAJIbHON padOThI
IPU PEIICHUU Y4eOHbIX MaTEMaTUUECKUX 3a7a4;

e IIPUHMMATH LE€JIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATh OpraHU3aLUIO
COBMECTHON paboOThl, pacHpenensaTh BUAbl pabOT, JOTOBapUBATHCA, OOCYXAATh
MIPOIIECC U PE3YIbTAT PadOoThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e yYacTBOBaTh B TIPYNIOBBIX (opmax padoTel (0OCyXkaeHHs, OOMEH MHEHHSIMH,
MO3TOBbIE IITYPMBbI U JIPYTHUE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAUHHUPOBATH
CBOM JICUCTBUS C APYIMMU YJI€HAMU KOMaH/bI, OLICHUBATh KAYECTBO CBOETO BKJIA/IA
B O0mMI MNpPOAYKT MO KpUTEPUSAM, C(HOPMYJIUPOBAHHBIM  YYACTHUKAMH
B3aNMO/JICHCTBUS.

PeryasiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe JeliCTBUA
Camoopranusamnus:

e CaMOCTOSITENIBHO COCTABJIATH IUIAH, JIrOPUTM pelIeHUs 3afaud (WM €ro 4acTh),
BBIOMPATh CHOCOO pEIICHHS C YYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM
HOBOH MH(pOpMaIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

e BIAQJAETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTpPOJS Ipolecca M pe3ysbTara
pelIeHns: MaTeMaTUYeCKOM 3aauH;

e TMPEABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENIbCTB, HallIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLEHUBATh COOTBETCTBUE pE3yJibTaTa JESITEIBHOCTH IIOCTAaBJIEHHOM UEMu U
YCIIOBHSIM, OOBSICHATh MPUUYUHBI JOCTUKEHUS WIH HEAOCTUKEHUS 1IeJIU, HAXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K xoniy oOydenust B 9 kjiacce OoOyYarONIMIICS TOMYYUT CIEAYIONIHME TPEIMETHBIE
pE3yIbTaThI:

Yucjaa v BLIYUCTICHUS

CpaBHMBATH U yHOPSAAOYMBATH PAlMOHAIBHBIE U HPPALIMOHAIBHBIC YKCIIA.

BrimonasaTs apudmeTrueckue NedCTBHs ¢ PallMOHATLHBIMU YMCIaMU, COYeTasi YCTHBIC
Y IUCbMEHHBIE TTPUEMBI, BBIMIOJHATH BBIYMCIIEHUS C UPPALUOHAIIBHBIMU YMCIIAMU.

Haxomuts 3HaueHUs CTENEHEW C LENbIMUA IIOKA3aTeIsIMU U KOPHEW, BBIYUCIHATH
3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh JE€MCTBUTENBHBIE YHCIIA, BBIMOJIHATh MPUKUIKY pe3yJibTaTa BbIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHHs U HEPABEHCTBA

Pemlare nuHENMHBIE W KBaJApaTHBIE YPABHEHMWs, YPABHEHUs, CBOMSIIMECS K HUM,
npocTeiime ApoOHO-palMOHAIbHbIE YPABHEHUS.

Pemate cucreMsl JBYX JIMHEWHBIX YPABHEHHUN C IBYMsI IIEPEMEHHBIMUA U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SBIIIETCS JTMHEHUHBIM.

Pemarp TekcToBble 3amauu anreOpandyeckuM CIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

IIpoBOANTE MPOCTEMNIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUI, B TOM YHUCIIE
C MPUMEHEHUEM TpapUUeCKUX MpEeACTaBICHUN (yCTaHABIMBATh, UMEET JM ypaBHEHUE WU
CUCTEMa YpaBHEHMI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoYee).

Pemarp nuHelHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICHUE
HEPABEHCTB Ha YKMCIIOBOM IPSIMOM, 3aIIMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemlare cuCTEMBI JIMHEWMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOLIME
KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEUIEHHWE CHUCTEMbl HEPABEHCTB Ha YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33]1a4.

DOyHKUUHA

PacnioznaBate  QyHKIMM  M3y4yeHHBIX  BUAOB. Iloka3piBaTh  cXeMaTHUECKU

pacIioyio’KeHUE Ha KOOPIMHATHOM IJII0CKOCTH TpadukoB GyHKImit Buga: Y = kx, y = kx + b,y
= kix, y = ax2 + bx + ¢,y = x3, y = Vx, Yy = [x|, B 3aBucuMocTH OT 3HaueHHii
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Ctpouth 1 U300paXkaTh CXeMaTHYECKH TpaUKN KBAAPATUIHBIX (DYHKIIUH, OMUCHIBATH
CBOMCTBA KBaJAPATUYHBIX (DYHKIIHI 11O UX rpadukam.

Pacno3naBaTh KBaJpaTHUHYIO (YHKIUIO 10 (opmysie, NPUBOAUTH HPUMEPHI
KBaIpaTHUHBIX QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

YucjioBble NMOCT€10BATEILHOCTH H MPOrpeccunt

Pacnio3naBaTh apu(MeTHyecKyr0 M T'€OMETPUUYECKYI0 MPOrpecCMd TMpHU Pas3HbIX
croco0ax 3a7aHusl.

BbINOMHATE BBIUMCIEHUS C UCHOJIb30BaHUEM (OPMYI N-TO WieHa apuPpMEeTHUECKON U
r€OMETPUYECKON MMPOTPECCHI, CYMMBI ITEPBBIX N YICHOB.

N3006paxaTh 4IeHbI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOMN TIIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YHUCJIOBBIMH IIOCJIEIOBATEIBHOCTAMU, B TOM YHCIE
3aJlauM U3 peaNbHOM JKU3HHU (C UCIOIb30BAaHUEM KaJIbKYJISATOPA, HU(POBBIX TEXHOJIOTHUH).

COAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucja v BLIYUCJICHUA
Pammmonaneupie  uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, TMPOLIECHTHI,
OCCKOHEUHBIE TEepUOANYECKUE IpoOu. ApudmeTnyeckue oreparuu ¢ paluoHATbHBIMU



qrcliaMu, mpeoOpa3oBaHUs YHUCIOBBIX BhIpakeHUH. [IpuMenenue npoOeit U MPOLEHTOB AJIs
peleHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEATbHOM KU3HH.

JleiicTBuTENbHBIC UKca. PalioHaabHble M UppallMOHaIbHBIC Ynucha. ApudMeTuyecKue
omepalud C JeHUCTBUTENbHBIMU uuciaamMu. [IpuOmmk€HHbIE BBIYUCICHUS, IpaBUia
OKpPYTJICHHUsI, IPUKUKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.

Crenens ¢ 1ienbIM nokazateneM. CtanaapTHas ¢popMa 3arucu AeMCTBUTEILHOTO YUCIA.
Hcnonb3oBanne mnoaxonsmeid ¢GopMbl 3almUCH  JEUCTBUTENbHBIX YHCEN JUIS PEUICHUs
NPAKTUYECKUX 33/1a4 U MTPEACTABIICHUS TAHHBIX.

ApudmMeTnuecknii KOpeHb HATypalbHOM cTerneHu. JledcTBus ¢ apudMeTHuyecKUMHU
KOPHSIMH HaTypAJIbHOU CTETICHHU.

CHuHyC, KOCMHYC MW TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
ApPKTAHT€HC YHCIIOBOI'O apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHUl. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIbL.

YpaBHeHue, KOopeHb ypaBHeHuA. HepaBeHcTBO, pemieHue HepaBeHCTBA. Meton
MHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Peuienne TpUroHOMETpUYECKUX YPaBHEHUM.

IIprMeHenne ypaBHEHUM U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX 3aa4 U 3a4a4 U3
pa3IUYHBIX 00JACTEN HAYKH U PeaNTbHOM KU3HHU.

DOyHKUMU ¥ TpaGuKHn

OyHKMsA, cnocoObl 3amaHus QyHkuuu. ['papuk ¢yHkuuu. BzaumHo oOpaTHBIE
GyHKIHH.

OO6mactp ompeneneHuss M MHOXECTBO 3HadeHW ¢GyHkumu. Hymm  dyHKumm.
[IpomexxyTku 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHas GyHKIMS ¢ HaTypaJdbHBIM U LIeJbIM TMoKa3atesieM. E€ cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHsS N-0¥ CTENEHHU.

TpuronomeTrpuyeckass OKPYXHOCTb, ONpPEICICHUE TPUTOHOMETPUUECKUX (DyHKUIMN
YUCJIOBOTO apryMEHTA.

Havaja MmaTeMaTH4ecKOro aHajamnsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl MOCIEAOBAaTEIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.

ApudpmeTrnueckas W TeoMeTpuyeckas mporpeccu. beckoHedHO yObIBaromas
reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAalOIIEH TIeOMETPUYECKOU
nporpeccur. Popmyiia CIHOKHBIX NPOLEHTOB. Mcnosb30BaHWE MPOTPECCHM ISl PELICHHS
peanbHBIX 33124 NIPUKIAJHOTO XapakTepa.

MHoKecTBa H JIOTMKA

MHoXxkecTBO, omnepalMd  HajJ  MHOXecTBaMu. Jluarpammbl — Dinepa—BenHa.
[IprMeHeEHNE TEOPETUKO-MHOKECTBEHHOTO anmnapara il OIMCAaHUs PEaJbHBIX MPOLECCOB U
SBJICHUM, NIPU PEILICHUH 3a/1a4y U3 JPYrUX Y4eOHbIX MPEIMETOB.



Omnpenenenue, Teopema, CIeICTBUE, 10KA3ATEIbCTBO.
11 KITACC

Yuciaa 1 BBIYUCTCHUSA

HarypanbHbie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENIEHHU.

Jlorapudwm yucna. JlecaTuaHble U HaTypajJbHbIC JOTapru(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BoIpaKEHUH, COJAEPKAIIUX JIOTapU(PMBI.

[IpeoOpazoBaHue BbIpaKeHUH, COAEPKALUX CTETICHH C PAIMOHAIBHBIM MTOKa3aTelIeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIE YPaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPaBEHCTBA.

Cucremsl TUHEHHBIX yYpaBHEHU. PellleHne NMpUKIaJHbIX 33a4 C MIOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHECHUM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHenne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U
3a]1a4 U3 pazIM4HbIX 00JacTei HayKu U peasbHOM KU3HH.

DOyHKUUM U TpaduKu

Oyukuusa. [lepuoanueckne ¢GyHkuuu. I[IpoMexyTkm MOHOTOHHOCTH — (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI (pyHKIMH. Hanbombiiee n HauMeHblIee 3HayeHne (pyHKIMU Ha
ITPOMEXKYTKE.

Tpuronomerpuueckue QPyHKITUU, X CBONCTBA U TpaUKH.

[TokazaTenbHas u norapudmudeckast GyHKINU, UX CBOMCTBA U TpaduKu.

Hcnonb3zoBanue rpa@ukoB GyHKIMMA 711 peIICHUs YPABHEHUH U JINHEUHBIX CHCTEM.

Ucnonb3oBanue rpagukoB PyHKIUM JUIsT UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH,
KOTOpBI€ BO3HUKAIOT MPHU PELICHUU 3aJad W3 JIPYruX y4eOHBIX IMPEAMETOB M peanbHOMN
KU3HHU.

Hayaja MaTeMaTH4eCKOI0 aHAJIM3a

HenpepsiBable pyHKIIMH. MeTOA HHTEPBATIOB JJI PEIICHUS HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii u (pU3NUECKUN CMBICI TPOU3BOAHOM.

[IpousBogHbie dJIeMEHTAPHBIX (GYHKIUNA. DOpPMYIbl HAXOXKIACHUS TMPOU3BOTHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHIA.

[IpumeHeHrne NPOM3BOJHON K HCCAEAOBaHUI0 (GYHKUMA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. Haxox1eHre HanOoJIbIIero 1 HAMMEHBIIEro 3HaueHHs (PYHKIIUU Ha OTPE3KeE.

[IpruMmeHeHne MpPOU3BOAHON ISl HAXOXKACHUS HAWIY4YLIEro PEIICHUS B IMPUKIATHBIX
3aJ1a4yax, Js ONpeIeeHUs] CKOPOCTH MPOILEcca, 3a1aHHOTO (OPMYJIION UITH TPaPUKOM.

[TepBooOpasnas. Tabnuiia mepBooOPa3HBIX.

WNurerpain, ero reoMeTpudeckuii U (Qu3nyeckuii cMmbici. BblunciaeHue mHTErpanga mo
dhopmyne Herorona—JleliOuuia.

IIJIAHUPYEMBIE PE3YJIBTATBI



OcBoenue yueOHoro npeamera «MaTemaTruka» TOJKHO OOECIIEUnBaTh TOCTHKEHUE Ha
YPOBHE CpeAHEro oOLEero oOpa3oBaHUs CIEAYIOIIMUX JUYHOCTHBIX, METAalpEeIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTAaThl OCBOEHUS MpOrpaMMbl yueOHOro npenmera «MartemaTukay
XapaKTepU3yrOTCSA:

I'paxx1aHCcKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKON TIO3UIMK OO0YyYaroOmerocss Kak AaKTUBHOTO W
OTBETCTBEHHOTO 4YJIEHA POCCHICKOTO OOIIECTBA, MPEJACTABICHUEM O MaTEeMaTHYCCKUX
OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUN, MPOUEAYp TPakIaHCKOTO
oOmiecTBa (BBIOOpHI, OMPOCHI W TP.), YMEHHUEM B3aUMOJCUCTBOBATH C COIUATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

[TatprnoTyeckoe BOCIUTAHHUE:

c(hOPMUPOBAHHOCTHIO POCCUHUCKOM TpPa)»KJaHCKOWM HMACHTUYHOCTH, YBaXKEHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMaTUKH, LEHHOCTHBIM OTHOLIEHUEM K
NOCTHKECHUSAM POCCUMCKUX MATEMaTUKOB W POCCUWCKOW MAaTEMATUYECKOM IIKOJbI, K
HCIIOJB30BAHUIO 3TUX JIOCTUKEHUM B IPYTUX HayKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa; chOpPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAaHMWS, OTHUYECKOIO IIOBEJACHHMS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHECHUEM JIOCTHXKEHUM HAYKU U JEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIaJa
B IMOCTPOEHUE YCTOMYMBOTO OyayIIEro.

DCTETHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHMEM K MHPY, BKJIIOYAs OCTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lau, peHIeHUH, pacCyKIeHUH; BOCHPUMUMUYUBOCTBHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

DU3MYECKOE BOCITUTAHUE:!

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSITh MaTeMaTUYeCKUE 3HAHUS B HHTEpecax
3I0pOBOTO M 0€30IacHOro 00pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHWE, COAJAHCUPOBAHHBIA PEKUM 3aHATAW W OTIbIXa, pETyJsIpHAs
(du3nyeckass akTUBHOCTB); (PU3UYECKOTO COBEPIICHCTBOBAHMS, MPHU 3aHATUIX CIIOPTHUBHO-
03JI0OPOBUTENILHOM JEATEIBHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IICHHOCTH TPYIO0JIOOUS; UHTEPECOM K Pa3InIHBIM
chepam mnpodeCcCHOHANBHONW  NESATEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW u e
MPUJIOKEHUSIMA, YMEHHMEM COBEpINATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuu u
peanu30BbBIBaTh COOCTBEHHBIC >KU3HEHHBIE IIJIaHBI; TOTOBHOCTHIO W CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMy OOpa30BaHUI0 W CaMOOOPa30BaHMIO HA TMPOTSDKCHHH BCEU JKU3HU;
FOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEUICHHM NPAKTUYECKUX 3a/1a4 MaTEMATHYECKON
HANpPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:



c(OPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYphl, TOHUMAHUEM BIUSHUS COLIMATIHHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSHHUE NMPUPOAHOW M COLMAIBHON Cpeabl, OCOZBHAHUEM
rJI00aJbHOTO  XapakTepa JKOJOTMYECKUX MpoOJieM; OpHEHTAalMel Ha NpUMEHEHHUe
MaTEMaTUYECKUX 3HAHMM I pelleHuss 3a7ad B O0JacTH OKpYyXKalolled Cpesbl,
IJIAHUPOBAHMSI TIOCTYNKOB M OLIGHKM HX BO3MOXHBIX MOCJIEICTBHM I OKpYKaroulei
Cpelbl.

[leHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKHM M OOIIECTBEHHOM MPaKTUKH, MOHMMAaHUEM MAaTeMaTHUYeCKOW HAyKh Kak
cdepbl YeIOoBEUECKON NeATEeIbHOCTH, JTAloB €€ pa3BUTHUA W 3HAYMMOCTH IS Pa3BUTHS
LIMBWIN3ALMA; OBJAJCHHEM S3BIKOM MAaTEMAaTHKM W MaTeMaTHYEeCKOW KyJIbTYpOll Kak
CPEIICTBOM IMO3HAHMS MUPA; TOTOBHOCTHIO OCYIIIECTBIISATH MPOEKTHYIO U UCCIEA0BATENbCKYIO
JeSTETbHOCTh UHMBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble  Pe3yJIbTaTbl  OCBOCHHSI  MPOTrpaMMbl  Y4eOHOro  MpeaMeTa
«MaremaThka» XapaKTepU3YyIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAMETbHbIMU
0elUCMBUAMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — O€UCMBUAMY, — VHUBEPCATbHLIMU
Pe2YIAMUBHBIMU OCUCMBUAMU.

1) Vnusepcanvuvie no3nasamenvhwvle Oelicmeus, obecneuusarom @opmuposanue
0a306b1X KOZHUMUBHLIX  NPOYECco8 o0yYarwuxcsa (oceoenue Memooo8 NOIHAHUS
OKpYJHCaOUieco Mupa, NpuUMeHeHue JN02UHeCcKUX, UCCie008amenvCKux onepayuil, yMeHui
pabomams ¢ ungpopmayueii).

ba3oBble nornueckue qeUCTBUA:

e BBIBISTH U XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKA MaTEMaTUYECKUX
00BEKTOB, MOHATUNA, OTHOIIEHUNA MEXly TOHATUAMU; POPMYIUPOBATH ONPENEICHUS
NOHATUI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS IS
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

e BOCHPUHUMATh, GOPMYIUPOBATH U IPEOOPA30OBHIBAThH CYXKACHUS: YTBEPIUTEIbHbIE U
OTpULIATEIbHbIEC, €MUHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

e BBIBJISITh MaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTUBOPEUUS B
(akTax, MAHHBIX, HAOMIOACHUSX M YTBEPKACHUAX; MpEAJiaraTb KpPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U NPOTUBOPEY U,

e JIeNaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUECHUI, YMO3aKJIFOUEHU 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOATENIBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHUI
(OpsiMBIE M OT MPOTUBHOTO), BBICTPAWBAaTh apryMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPDI; 000CHOBBIBATh COOCTBEHHBIE CYKICHHUS U BBIBOJIBL;

e BbIOMpaTh croco0 peuieHusi y4yeOHOW 3ajauM (CpaBHUBATh HECKOJIBKO BApHUAHTOB
peuieHusi, BbIOMpaTh HauOoliee MOIXOMAIUMH C YY4ETOM  CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble Hcciieq0BaTENbCKUE ACHCTBUS:



UCIIONIb30BaTh  BOINPOCHI KaK  HMCCIIENOBATENbCKUA HMHCTPYMEHT  IO3HAHUS,
(GopMynupoBaTh  BOINPOCH,  (UKCHUPYIOLIME  OPOTHUBOpEUHE,  Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE M JaHHOE, (hOpMUPOBATH TUIOTE3y, apTyMEHTUPOBAThH
CBOIO MTO3UIINIO, MHEHHUE;

MIPOBOANTH CAMOCTOATEIBHO CIUIAHHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAHUE TIO
YCTQHOBJIEHUIO OCOOCHHOCTEW MAaTeMaTH4eCKOro OObBEeKTa, SIBJIEHMs, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEN MEXIy 00BEKTaMH, SIBICHUSMH, [TPOIIECCAMU;
CaMOCTOATENILHO  (popMynupoBaTh O0O0OOIIEHUS W BBIBOABI 10  pe3yJbTaTaM
NpoBeNEHHOTO  HAOJIOAEHUS,  WCCIENOBAaHUS,  OICHMBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 0000IIIEHNU;

MPOTHO3UPOBATh  BO3MOXKHOE pa3BUTHE TIpolecca, a TakXKe BBIIBUTATH
HPEANOI0KEHHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nadopmarmeii:

2)

BBISIBIIATH Je(DULMTHI MH(OPMAIIH, TaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC
U JUIS pelIeHus 3a1a4H;
BBIOMpPATh HMHPOPMALMIO W3 HCTOYHUKOB pPA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO PAa3IMUYHBIX BUJOB U (HOpM
IIPE/ICTABIICHNUS;
CTPYKTYpPUpPOBaTh MHGOPMALMIO, MPEACTABIATH €€ B pa3iuYHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKy;
OLICHHMBATh HaAEKHOCTh MH(GOPMALMU MO CaMOCTOSITENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUGEHbIE oeticmeus, obecneuusaiom

CHOPMUPOBAHHOCM COYUATLHBIX HABLIKOB 0OVUATOUWUXCAL.
OO1ieHue:

BOCIpUHUMATh U (OPMYJIMPOBATh CYXJIEHUS B COOTBETCTBUM C YCIOBUSMU U
LEJIIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHWs MO XOAYy pEIIeHUs 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B XOJ€ OOCYXXIeHHus 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI,
npoOsieMbl, pemaeMod 3aJayd, BbBICKA3bIBaTh MWJEW, HAICJIEHHbIE Ha MOMCK
pELIEHUs; CONOCTABIATH CBOM CYXKIECHMS C CYXACHUAMM JPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pPa3IMuME W CXOJCTBO IMO3MIIMHA; B KOPPEKTHOU ¢opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3yJIbTaThl pPELIEHUs 3aJadd, OKCIIEPUMEHTA, HCCIIECIOBAHMS,
MIPOEKTa; CAMOCTOSITETbHO BBIOMpaTh (OpMaT BBICTYIJICHUS € Y4€TOM 3ajad
Mpe3eHTAlMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyIHHUYECTBO:

MOHUMATh U WCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHON Y UHAUBUIYAIHLHON paOOThI
MpU pEIIeHUH YYeOHBIX 3a/lay; MPUHUMATh I1I€7Tb COBMECTHOW JEATEIbHOCTH,
MJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOW pabOThI, pacmlpenessiTh BHUIBI PabdoT,
JIOTOBApUBATHCS, OOCYXXJIaTh MPOIECC W Pe3yibTaT paboThl; 0000IIaTh MHEHHS
HECKOJIbKUX JIFOCH;



e y4YacTBOBaTh B TPYMNINOBBIX (opMax paboThl (0OCYKIeHHUs, OOMEH MHEHHII,
«MO3TOBBIE IITYPMbDY U HHBIE); BBIIOJIHITH CBOIO YacTh PAa0OTHI U KOOPIAUHUPOBATH
CBOM JEHCTBUS C IPYTUMU WICHAMU KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKIAJa
B OOHmMI MHPOOYKT 1O KPUTEpPUSM, CPOPMYIUPOBAHHBIM  Y4aCTHUKAMU
B3aNMOJICHCTBUSI.

3) VYuueepcanvnvie pezynamuenvie Oeiicmeus, obecneuusarom opmuposanue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.

CamMoopranuzanusi:

COCTaBJIATh IUIaH, QITOPUTM PEIIECHUS 3aJa4yM, BHIOMPATh CIOCOO pELIEHUs C YYETOM
UMEIOLIUXCA  PECYypcOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPOJIb:

e BIAQJCTh HaBBIKAMU I[1O3HABATEIbHOM pediekcuyu Kak OCO3HAHUS COBEpLIAEMbIX
JACHUCTBUM M MBICIUTEIBHBIX MPOIECCOB, WX PE3YyJIbTATOB; BIAJETh CrHOcoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpOIlecca U pe3ysibTaTa PelleHUs] MaTeMaTHuIeCKOn
3a/1a4H;

e IpEeIBUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEIICHUU 3ajaud,
BHOCHUTb KOPPEKTHBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX,
HAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJabTaTa IENU M YCIOBHUSIM, OOBSICHATH MPHUUYMUHBI
JOCTHKEHUSI WIM HEJOCTHKEHUS PE3yJbTaTOB AESITEIbHOCTH, HAXOIUTh OIIMUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOT0 Kypca «Anredpa 1 Hayaiaa MaTeMaTHYeCKOro aHaJi3a)» Ha YPOBHE
cpeaHero oo6Omero oOpa3oBaHUsS JIOJDKHO —OOecreuuBaTh JOCTHXKCHUE — CIECAYIOIINX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KUIACC

Yuciaa 1 BbIYUCIEHUSA

OnepupoBatTh MOHATUSAMU: PALMOHATIBLHOE U JICUCTBUTEIIBHOE YUCII0, OOBIKHOBEHHAS U
JeCATUYHAS IPOOh, MPOLICHTHI.

Bemonuare apudmernueckue omnepanuyd ¢ palrOHAIBHBIMH W JEHCTBUTEIBLHBIMU
YHCJIaMH.

BrimonasaTh npuOImKEHHBIC BBIYHCIICHUS, WCIIONB3YS MpPaBHIIa OKPYTJICHUS, NETIaTh
MPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH.

OnepupoBaTh MOHSATUSIMU: CTENEHb C LEJbIM IOKa3aresieM; cTaHaapTHas Gdopma
3allUCU  JIEMCTBUTEIBHOIO YHCJA, KOPEHb HATYpajJbHOM CTENEHH; UCIIOIb30BaTh
MOAXO/ISIIYI0 (DOpMY 3amUCH TEUCTBUTENBHBIX YHUCEI JJIA PEIICHHS MPAKTHYECKUX 3a/1a4 U
MPE/ICTABICHUS JAHHBIX.



OnepupoBarh NOHATHSMHU: CHHYC, KOCHHYC W TAaHITE€HC MPOU3BOJBHOIO YIJIA;
WCIIONIb30BaTh 3alKiCh MPOU3BOJBHOIO YyIjla uepe3 oOpaTHblE TPUTOHOMETPHUUECKHE
(GyHKITUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBarb  NOHATUSIMU:  TOXKIECTBO, ypPaBHEHUE, HEPABEHCTBO;  IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE  YpPaBHEHUE, HEPABEHCTBO; TPHUTOHOMETPUYECKOE
YPaBHEHHUE;

BoeinonHATe  mpeoOpa3oBaHMs — TPUTOHOMETPUYECKUX  BBIDAXKEHUH U peliarth
TPUTOHOMETPUYECKUE YPABHEHHSI.

BrInonHATh peoOpa3zoBaHus LEIbIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX BBIPAXKEHUN
M pelarb OCHOBHBIE THIIBI UENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX YpPAaBHEHHHA H
HEPABEHCTB.

IIpuMeHATh ypaBHEHUSI U HEPABEHCTBA JUIS PEIICHMS] MAaTEMaTUYECKUX 3aJad U 3ajad
U3 pa3IMYHBIX 00JACTEN HAYKU U PEaTIbHOM KU3HU.

MopenupoBaTh peajlbHbIE CUTYallMM Ha SI3bIKE€ anreOpbl, COCTABISATh BbIPAXKECHHS,
YpaBHEHUS, HEPABEHCTBA MO YCIOBUIO 33Jaud, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapaTa ajareOpsl.

DOyHKUUM U TpaduKku

OnepupoBarh NOHATHAMHU: (QYHKUHUA, CHOCOOBI 3agaHusl (PyHKUUHU, 00JacThb
OMpEeNEeNeHUs] U MHOXKECTBO 3HAUCHHM (PYyHKUMHU, Tpauk (QyHKIHH, B3aUMHO OOpaTHBIE
GyHKIMH.

OnepupoBaTh MOHATHSAMHU: YETHOCTb M HEYETHOCTh (YHKIUHM, HYJIU (PyHKLHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpad@uky GyHKIMM 715 pelIeHUs YpaBHEHUH.

CtpouTth U ynTaTh rpadMKU JUHEHHONW (PYHKUMHU, KBAAPATUUHON (DYHKIMH, CTENEHHOU
(GYHKIUH C LEIbIM TTOKa3aTeJIEM.

Ucnionb3oBatk rpaduku QyHKITUN 71 UCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH TIPH
pEeLIeHUH 3a/1ay U3 APYTUX YUEOHBIX MPEIMETOB M PEAIbHOM JKU3HU; BhIpaXXaTh (GopMyIamMu
3aBUCUMOCTH MEX]1y BEJTMUUHAMH.

Hayaja MmaTeMaTH4ecKOro aHajaimsa

OmnepupoBaTh MOHATUSMU: NOCIEAOBATEIBHOCTD, apu(PMEeTHYECKasE U TeOMETpUUYECcKas
IIPOTPECCUH.

OnepupoBarh MNOHATUSMHU: OECKOHEYHO YOBIBarolasi F€OMETPUYECKasl MpOrpeccus,
cymMMa O0E€CKOHEYHO YOBIBAIOIIECH reOMETPUUECKOM MPOrPECCUH.

3amaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbs30BaTh CBOKWCTBA NMOCIEA0BATEIBHOCTEW U MPOTPECCUM JJIS1 PELICHUS PEATbHBIX
3a/1a4 NPHUKIAJHOIO XapaKTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHATUSAMH: MHOXKECTBO, ONEpally HaJ MHOKECTBAMH.

Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIM —anmapar Uil ONMCAHUS  PealbHBIX
MPOLIECCOB U SIBJICHUH, IPH PEIICHUHU 3314 U3 IPYTHX y4eOHbBIX PEIMETOB.

OnepupoBath MOHATUAMHU: OINPE/ICNIEHNE, TEOPEMA, CIEICTBHUE, T0KA3aTEIbCTBO.



11 KITACC

Yucaa 1 BIYUCTCHUA

OnepupoBaTh MNOHATHSMHU: HATypaJbHOE, LIEJIIOE YHUCIO; HCHOJb30BaTh MPHU3HAKH
JETUMOCTH LEIIBIX YUCEI, PA3JI0KEHUE YUCIIA HA IIPOCTHIE MHOXKUTEIM ISl PEIICHUS 3a/1a4.

OrneprpoBaTh MOHATHEM: CTEIIEHB C PALIMOHATBHBIM MOKA3aTEIEM.

OnepupoBath NOHATUAMHU: JIOTapU(DM YUCIA, TECATUYHBIC U HATypaJbHbIE JIOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHH [JIsI NPEeoOpa3oBaHUsl BBIPAKEHHI; ONEPUPOBATH
MOHATHUSMU: I[IOKA3aTEJIbHOE YPABHEHHE M HEPABEHCTBO; pelIaTh OCHOBHBIC THIIBI
NOKa3aTEJIbHbIX YPABHEHUN U HEPABEHCTB.

BoinonsaaTe npeoOpa3oBaHMs BBIPAXKEHHM, colepkKallux JIorapudmbl; ornepupoBaTh
MOHATUSIMU: JIOTApU(PMUUYECKOE YpaBHEHHUE W HEPABEHCTBO; pEIIaThb OCHOBHBIE THIIbI
norapu(pMUYECKHX YPaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUTOHOMETPUIECKNX HEPABEHCTB.

OnepupoBarh MOHATUSMH: CHCTEMA JIMHEHHBIX YPAaBHEHUMM M €€ PEILCHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN I PELICHUs IPAKTUYECKUX 3a7a4.

HaxonauTe pemenus npocTenmx CUCTEM U COBOKYITHOCTEN PAllMOHAJIbHBIX YPaBHEHUN
Y HEPABEHCTB.

MonenpoBaTh peajbHbIE CUTyallud Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKECHMUS,
YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBUIO 3aJayd, HCCIEAOBATh IIOCTPOCHHBIE
MOJIETH C UCIIOJIb30BaHUEM ammapara ajareOphl.

DOyHKUMU ¥ TpaGuKHn

OnepupoBarh MNOHATUSIMH: MEpUOIMYECKass (PYHKUHUSA, MPOMEKYTKH MOHOTOHHOCTH
GyHKIMH, TOYKU SKCTpeMyMa (QYHKIMH, HauOOoJIbIlIee U HAMMEHbIIIee 3HaYeHUsT QYHKIINU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUISl MCCIIeI0BaHUs (DYHKIUH, 3a1aHHOM rpauKoMm.

OnepupoBarh MOHATUSIMH: TpadUKU  TOKA3aTENbHOM, JIorapuPMUUYECKO U
TPUTOHOMETPUYECKUX (YyHKIMI; H300pakaTh HMX Ha KOOPAMHATHOW IUIOCKOCTH U
MCIIOJIb30BaTh ISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300paxkaTth Ha KOOPJAWHATHOM TUIOCKOCTH TpaduKH JIMHEWHBIX YpPAaBHEHHM W
HCIIOJIb30BaTh UX IS PEILIECHUs CUCTEMBI JIMHEHHBIX YPABHEHUMN.

Ucnonb3oBath rpadguku GyHKIUNA A1 UCCIETOBAHUS MPOIECCOB U 3aBUCUMOCTEN U3
JIPYrUX y4eOHbIX TMCUHUILINH.

Havana mareMaTH4eCcKOro aHAIU3a

OnepupoBaTh MOHATHSIMHU: HemNpepblBHAas  (PyHKUMSA; Mpous3BoaHAsA  (DYHKUHUY;
UCIIOJIb30BaTh TEOMETPUYECKUN U (PU3UUECKUIN CMBICI TPOU3BOAHOM JUIsl peLICHUs 3a/1ay.

Haxonuth npou3BOJIHbIE AEMEHTapHbIX (QYHKUUNA, BBIYUCISATh IPOU3BOAHBIE CYMMBI,
MPOU3BEJEHUS, HACTHOTO (DYHKIIHIA.

Hcnonp30BaTh MPOU3BOJIHYIO MJIsi HUCCieNOBaHUS (YHKIUM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K TIOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh MPOU3BOIHYIO IS HAXO0KICHUS HAWUJTYUIIEro PEICHUs] B MPUKIAIHBIX,
B TOM YHCJIE€ COMAJIbHO-O)KOHOMHUYECKHUX, 3a1a4ax.



OnepupoBaTh MOHATHUSIMU: TIEPBOOOpa3Hasi U UHTETpall; MOHUMATh TEOMETPUUECKHUIA U
¢bu3znuecKkuii CMbICT UHTETpaa.

HaxomuTte mepBOOOpa3HbIe 3JIEMEHTApHBIX (YHKIUH; BBIYUCIATH HWHTETpAT TIO
dhopmyne Hetotona—JleliOHuIa.

Pemarp mpuxmagHeie 3aaud, B TOM YHCIE COIHMAIbHO-DKOHOMHYECKOTO H
(bu3MUECKOTO XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaTN3a.



