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ITnanupyembie pe3yibmambl 0C80eHUsI COOEPHCAHUSI Kypca

[Tporpamma obecrieunBaeT OCTH)KEHNE CIeYIOLINX pe3y/IbTaTOB OCBOeHUsI 00pa3oBaTe/TbHOM
TIPOrpaMMbI OCHOBHOT'O 06111ero 06pa30BaHus:

JNUYHOCMHbIE:

* c(hOpMUPOBAHHOCTb OTBETCTBEHHOTO OTHOILIEHUSI K YYEeHHUIO, TOTOBHOCTb W CIIOCOOHOCTU
00ydJaromyxcsi K CaMOpa3BUTHIO M CaM000Opa30BaHMIO Ha OCHOBE MOTHBALMK K OOy4YeHUIO U
MO3HAHUIO, BLIOOPY [anbHeliiiero obpa3oBaHus Ha 0Oa3e OPHEHTHPOBKHM B MHpe Tpodeccuii u
npoeCcCOHAMBHBIX TIpe/ITIOUTEeHUH, 0CO3HaHHOMY TIOCTPOEHHIO VHUBUYaTbHON
obpa3oBaTesIbHOM TPAaeKTOPUH C YUeTOM yCTOMUMBBIX IMO3HABATeTbHBIX UHTEPECOB;

* c(hOpMHUPOBAHHOCTb  LI€JIOCTHOTO MHPOBO33pDEeHHUs], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U 00IIIeCTBEHHOM MPAKTUKH;

* chOPMHUPOBAHHOCTh KOMMYHUKAaTUBHOM KOMITETEHTHOCTH B OOIIIEHUM U COTPYAHUYECTBE CO
CBePCTHUKAMH, CTapIIMM{A W MIAJIIMMH B 00Opa3oBaTe/bHOMN, OOIIeCTBEHHO TOJIe3HOM, yueGHO-
MCCJIe/IoBaTeTbCKOM, TBOPUECKOW U IPYTUX BUJaX JesTelbHOCTH;

* yMeHHe $SICHO, TOYHO, 'PaMOTHO W3/araTb CBOW MBICJM B YCTHOM W MUCbMEHHOW DeuH,
TIOHUMAaTb CMBIC/T TIOCTAB/IEHHOW 3a/lau, BBICTPAWBaTh apryMeHTAIW0, MPUBOAUTL TIPUMEPHI U
KOHTPITPUMEpHI;

* [Ipe/iCTaB/ieHNe O MaTeMaTHUeCKOM HaykKe Kak cdepe uUe/oBeueCKOW /IeATeJlbHOCTH, 00
jTarax ee pa3BUTHUS, O ee 3HAUMMOCTH [IJIs Pa3BUTHS LIUBU/IM3ALIUH;

* KDUTUYHOCTh MBIILIIEHUS], YMEHHe paclio3HaBaTh JIOTMYeCKH HEKOPPEKTHBIE BbICKA3bIBaHMS,
OT/IMYATh TUTIOTe3Y OT (haKTa;

* yMeHHe KOHTPOJIMPOBAThb MPOLIECC U pe3y/bTaT YueOHOM MaTeMaTHuecKol JesTe/IbHOCTH;
CIIOCOOHOCTh K 3MOILMOHA/ILHOMY BOCIIPUSITUIO MaTeMaTHUeCKuX OOBEKTOB, 3ajiau, pelleHHH,
pacCy>K/1eHUM.

MemanpeomMemHble:

* yMeHHEe CaMOCTOSITe/TbHO IIJIAHMPOBaTh ajbTeDHATHUBHBbIE TIyTU [OCTIDKEHUs —Iiesiei,
OCO3HAaHHO BbIOMpaTh Haubosiee 3¢ QeKTHBHBIE CIOCOOBI pelleHrs] YUeOHBIX W IM03HaBaTeTbHbBIX
3ajiau;

* yMeHHWe OCYIIEeCTB/ISATH KOHTPO/Jb MO pe3y/bTaTy W TO crocoby AelCTBUsS Ha YpOBHe
TIPOM3BOJIHOTO BHUMAHUS M1 BHOCUTh HEOOXO[UMble KOPPEKTHBBI;

* yMeHHe aJieKBaTHO OIleHHWBaTh TPAaBUIBHOCTh WM OIIMOOYHOCTH BBITIOJIHEHUs YyueOHOM
3a71auu, ee 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PellIeHMs;

* OCO3HaHHOE BJIafieHHe JIOTMUECKUMH [JeMCTBUSIMU OTpefie/ieHdsl TIOHSATHUM, 00001eHus,
yCTaHOBJ/IEHUsI aHA/IOTUH, KIacCU(UKAMd Ha OCHOBE CaMOCTOSITEJIbHOTO BbIOOpDA OCHOBAaHWNA U
KpPUTepUeB, YCTaHOBJIEHHUST PO/IOBU/IOBBIX CBSI3eif;

* yMeHHe yCTaHaB/IMBaTh MPUUMHHO-CJIe/ICTBEHHbIE CBSI3U; CTPOUTH JIOTUYEeCKOe paccyKaeHue,
JieslaTh YMO3aK/IIoueHne (MHAYKTUBHOE, /lelyKTUBHOE U 10 aHaJIOTHH) U BBIBOARI;

* yMeHHe CO03[jaBaTb, TNPUMEHSTb W TpeoOpa30BbIBaTH 3HAKOBO-CMMBOJIMYECKHe CpeJCTBa,
MOZIe/I ¥ CXeMBI /ISl pellieHrs1 y4eOHbIX U TT03HaBaTelbHBIX 33/ay;

* yMEHHE OpraHU30BBIBaTh YyueOHOe COTPYJHMUECTBO W COBMECTHYIO [IeSITeJTbHOCTb C
yuuTe/lieM U CBePCTHUKAMU: OTpejiesiATh Liesik, pacripefesieHre (yHKLUNA U pojied yuyaCTHUKOB,
B3aMMO/IefiCTBHe U 0011jie criocoObl paboThl; yMeHMe paboTaTh B IPyIIe: HAXOAUTh 001ijee perieHue
W paspeliath KOHGUIMKTBI Ha OCHOBE COIJIaCOBaHUsI TMO3WLIMKA M yyeTa WHTEpPEeCcOB; CJyIIaTh
napTHepa; (OpMy/IMPOBaTh, ApT'yMEHTHUPOBATh U OTCTaWBaTh CBOE MHEHUE;

* chOpMUPOBAHHOCTb U pa3BUTHe yuyeOHOW U OOIIeroJib30BaTe/IbCKOM KOMITETEHTHOCTH B
obmactu WCTIO/Tb30BaHUS MHGOPMAaLMOHHO-KOMMYHHUKAI[UOHHBIX TEXHOJIOTH
(MKTKoMMeTeHTHOCTH);

* lepBOHAva/bHble TpeJCTaBieHuss 00 wWaesXx W O MeToJaxXx MaTeMaTHKM Kak 00
YHUBEPCAIbHOM SI3bIKe HayKHW U TEXHUKH, O CPe/ICTBe MO/Ie/TMPOBAHUS SIBJIEHUH U TIPOIIeCCOB;

* yMeHHWe BH/EeTh MaTeMaTU4YeCKyI0 3aZiauyy B KOHTeKCTe MpOOJeMHON CUTyaluu B JPYTHX
JUCLIMTUTMHAX, B OKPY KaroIllel >KHU3HHY;



* yMeHHe HaXOJWThb B Pa3IMUYHbIX MCTOUHMKAX HMH(GOPMALMIO, HeOOXOJUMYIO /ISl pelleHust
MaTreMaTHUecKux mpobsieM, W TIpe/CTaB/sATh ee B IOHATHOM (QopMe; MPUHUMATL pelleHue B
YCJIOBUSIX HETIOJTHOM 1 M30BITOYHOM, TOUHOW M BEPOSITHOCTHOM MH(OPMAaLWY;

* yMeHHe TOHMMaTb U HCIO/b30BaTh MaremMaThyecKhe CpeZCTBa HAr/sJHOCTH (PUCYHKH,
YyepTeXkH, CXeMbl U /Ip.) AJI1 WUTIOCTPaLMy, UHTepIpeTaliy, apryMeHTaluy;

* yMeHHe BbIJBUraTh TMIOTE3bI MTPY PelIeHnH yueOHBIX 3a[au ¥ MOHUMAaTh HeOOX0AUMOCTh UX
TIPOBEPKY;

* yMeHHe TIPUMEeHSITh WHAYKTUBHble U [eJyKTUBHble CIOCOOBI pacCyXJeHWid, BUJETb
pas/iMuHble CTpaTeruu pelleHus 3a/ay;

* IOHUMaHWe CYIIHOCTHA aJArOPUTMUYECKUX TIpeJIIMCaHuii W yMeHue J[eliCTBOBaTh B
COOTBETCTBUH C MPe/I/IO)KEHHBIM alrOPUTMOM;

* yMeHHe CaMOCTOSITeJIbHO CTaBUTh LM, BbIOMpaTh M CO3/jaBaTh a/JTOPUTMBI JJIsi PelleHust
yueOHBIX MaTeMaTHUeCKUX Mpoob/iem;

* yMeHMe IJIaHUpOBaTh U OCYLIEeCTB/ISATh JleATe/IbHOCTb, HallpaB/IeHHYIO Ha pelleHHe 3ajay
VICC/IeJ0BaTe/IbCKOT0 XapakTepa.

npeomemHble:

* yMeHHe paboTaTh C TEKCTOM (CTPYKTypHpOBaTh, aHA/JM3UPOBATh, U3B/IEKaTb HEOOXOUMYIO
MH(pOpMaLMI0), TOYHO W IPaMOTHO BbIpa)kaTb CBOU MbBICJIA B YCTHOW U TMHUCHbMEHHOM peuu C
IpYMeHeHreM MaTeMaTU4yeCKOM TepMHHOJIOTMM U CUMBOJIMKM, WCIO/b30BaTh pas/MuHble SI3bIKU
MaTeMaTHUKHU (C/IOBeCHBbIM, CUMBOJIMUYECKUH, rpaduueckuii), 000CHOBLIBATh CYXX/EHHs, TPOBOJUTH
K1accuduKaryy, Joruueckrie 060CHOBaHKS, [J0Ka3aTe/IbCTBa MaTeEMaTHUECKUX YTBEPIKAEeHHI;

* BjlaJieHre 0a30BbIM MIOHSITHUIHBIM araparoMm;

* yMeHHe [10/Ib30BaTbCsl MaTeMaTHUyeCKUMU (OpMyraMHd W CaMOCTOSITe/IbHO COCTaBISATh
(opMysibl  3aBUCMMOCTEl MeXX/ly BeJMUMHaMM Ha OCHOBe 0000IeHMs] YacTHBIX ClIyyaeB U
5KCIIePUMEHTa;

* yMeHUe TIPUMEHSTh HU3y4eHHble TOHATHS, pe3yJ/bTaTbl U MeTO/bl IPU pelleHuM 3a/iay U3
pasNUuHBIX pasfieioB Kypca, B TOM YHWC/Ae 3a/ay, He CBOZSAIIMXCS K HeNocpeiCTBEHHOMY
NIPYMEHEHHI0 M3BeCTHBIX a/JfOPUTMOB /ISl pellleHUs 3ajau MpakTUUecKoro xapakTepa U 3ajay U3
CMEXHBIX [JWCLUIUIMH C WCIIOJb30BaHUEM TpPU HeoOXOAWMOCTH CIPABOYHBIX MaTepyasioB,
KasbKyJ/IITOpa, KOMITbIOTepa.

IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHNA YUEBHOI'O KYPCA «AJII'EBPA
1 HAUAJTIA MATEMATUYECKOI'O AHAJIM3A» (YTJIYBJIEHHEIM YPOBEHE)
HA YPOBHE CPEIHEI'O OBIJEI'O ObPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakAaHCKOr0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh TPAKZAHCKOW TIO3WI[MM O0ydYaroIerocss Kak aKTHBHOTO WU
OTBETCTBEHHOT'O UjieHa POCCHUMCKOTO O0O0lecTBa, TpeJcTaB/ieHre O MaTeMaThyeCKUX
OCHOBax ()YHKLIMOHMPOBAHUS PA3/IMUHbIX CTPYKTYP, SBJIEHUM, TIPOLIeIyP FPa’KJaHCKOT0
ob1riecTBa (BbIOOPKI, OTIPOCHI U APYroe), yMeHHe B3auMO/IeMCTBOBAaTh C COIMAIbHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (HYHKIUSAMU U Ha3HaAUeHUEM;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTb POCCUMCKON TpaXkKAAaHCKOW WAEHTUUHOCTH, YBaKEHUS K
MPOLJIOMY Y HAaCTOSIIIEMY POCCHMMCKOM MaTeMaTHUKH, LeHHOCTHOe OTHOLIeHHe K
JNOCT)KEHUSIM POCCHUMCKUX MaTeMaTMKOB W POCCUMCKON MaTeMaTH4yecKOW IITKOJIbI,
WCII0/Ib30BaHue 3TUX JOCTU)KEHUM B [IPYTUX HayKaX, TeXHOJIOTHUsX, chepaX SKOHOMUKY;



3) AyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHWe [JyXOBHBIX I[€HHOCTeM POCCUMCKOTrO Hapoza, C(HOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHS, 3TUUECKOr0 T[IOBEJIeHHs], CBS3aHHOTO C TMPaKTUYeCKUM
NpUMeHeHHueM JOCT)KeHUM HayKd U JiesiTe/IbHOCTbI0 YU&HOro, OCO3HaHWe JUYHOIO
BKJIaZla B [IOCTPOEHWe YCTOMUMBOTO OyAyIIero;

4) 3cTeTUYeCKOro BOCIIUTAHMSA:

5CTETUUECKOe OTHOLIEeHWe K MHUpPY, BK/IKOYasi 3CTETUKY MaTeMaThYeCcKUX
3aKOHOMEpPHOCTel, OOBeKTOB, 3a/lay, peIleHWH, pacCyKIAeHWH, BOCITPUMMUHUBOCTD K
MaTeMaThYeCKUM aclieKTaM pa3/IMuHbIX BU/IOB UCKYCCTBa;

5) ¢u3uueckoro BoCNUTAHUA:

c(OpMUPOBAHHOCTb YMEHUs] MPHUMEHATb MaTeMaTUuecKue 3HaHUsl B MHTepecax
30poBoro M 0Oe3omacHoro oOpasza JKWU3HH, OTBETCTBEHHOE OTHOIIIEHHEe K CBOEMY
3/I0POBbIO  (37I0pOBOE MHTAaHHWe, COATAHCHUPOBAHHBLINA PEXUM 3aHATHH M OT/BIXA,
perynsipHas (u3udeckasi akTUBHOCTb), (hr3MUeCcKoe COBEpPILEeHCTBOBAHUE TIPU 3aHSTUSIX
CTIOPTHUBHO-03/I0POBUTETHHON J1esITeTbHOCTHIO;

6) TPy/10BOro BOCIMTAHUSI:

TOTOBHOCTb K TPYZY, OCO3HaHHWe I1eHHOCTH TPYZAO/00us, UHTepeC K pa3IuyHbIM
chepam TpodecCMOHANLHOM JesiTe/IbHOCTHA, CBSI3aHHBIM C MaTeMaTUKOM U  eé
TIPWIOXKEHUSIMHA, YMeHHe COBepIllaTh OCO3HaHHBLIM BbIOOp Oyayiedi npodeccurd u
peasM30BbIBaTh COOCTBEHHbIE >KU3HEHHbIE TUIaHbI, T'OTOBHOCTb U CIIOCOOHOCTh K
MaTeMaTUueCKOMYy 00pa30BaHHI0O M camM0o00pa30BaHWIO Ha TIPOTSHKEHWM BCEM >KU3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B pellleHUM MPAKTUYeCKUX 3aJay MaTeMaTU4eCKOu
HarpaB/I€HHOCTY;

7) 3KO/IOrHYeCKOro BOCIIUTAHUA:

chOpMUPOBAHHOCTh 3KOJIOTUUECKOU KYJIbTYpPbl, TOHUMaHUe B/IMSHUS COLMATbHO-
9KOHOMMUECKUX TMPOLeCCOB Ha COCTOSSHUE TPUPOAHOM W COLMaTbHOU Cpefbl,
OCO3HaHWe T1/I006a/bHOTO0 XapakTepa 9KOJIOTUYECKHWX Tpob6sieM, OpueHTalus Ha
NIpYMeHeHre MaTeMaTUUeCKHUX 3HaHWM [I7Is pellleHus 3a/au B 00/IaCTH OKpY Karolei
cpejibl, TIJITAHUPOBaHWE TIOCTYMIKOB U OLIEHKA UX BO3MOXKHBIX TIOC/I€[ICTBUM /ISt
OKpY>Karollen Cpe/ibl;

8) neHHOCTH HAyUHOT0 NMO3HAHUA:

cchopMHPOBAaHHOCTH MUPOBO33pPEHUs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKU U OOII[eCTBeHHOHN TMPAKTUKH, TIOHUMaHWe MaTeMaTHUeCKOH HayKH Kak
cdepbl UesioBeYeCKOM /1eATe/TbHOCTH, ITAlloB €€ pa3BUTHS Y 3HAUUMOCTH /i Pa3BUTHS
LMBWIM3ALIUM, OBJIaJileHue $I3bIKOM MaTeMaTMKU U MaTeMaTH4YeCKOW Ky/JIbTYpOU Kak
Cpe/ICTBOM  TI03HAaHWS  MHpa, TOTOBHOCTh  OCYIIECTB/STh  TIPOEKTHYIO U
HCC/Ie/IOBaTeTbCKYIO /1eATe/TbHOCTh UHAUBUAYATBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHbIEe YHUBEPCA/TIbHbIE yUeOHbIe e CTBHS



ba3oBbie jornuyeckue JeiCcTBUA:

BLISIBJISITh W XapaKTepu30BaTh CYl[eCTBeHHble TIPU3HAKU MaTeMaTUueCKuX
00BEKTOB, TIOHSTUM, OTHOILIEHWUN MeXIy TOHSTUSIMU, (HOPMYy/JUpPOBATh OMpefesieHus
TOHSITUM, YCTAHAB/IMBATh CYILECTBEHHBbIM TPHU3HAK KaacCU(UKALIMKM, OCHOBAHUS [I/si
0000111eHNs ¥ CPaBHEeHUsI, KpUTePUX TTPOBOAMMOTO aHa/In3a;

BOCTIPYHUMATh, (JOPMY/IUPOBATh U Mpeobpa30BhIBATh CY>K/I€HUS: YTBepAUTe/TbHbIe
Y OTpUlLiaTe/bHbIe, eIMHAYHbIe, UaCTHbIe U 00I1I1e, YC/IOBHbIE;

BBISIB/ISTH MaTeMaTHUeCKhe 3aKOHOMEDHOCTH, B3aUMOCBS3M W TMPOTHMBOpEYMsl B
dakrax, JaHHBIX, HAO/IOMEHUSX U YTBEPXKAEHHUSX, TIpejjiaratb KpPUTEpUU Jis
BbISIB/IEHUS] 3aKOHOMEPHOCTE U MPOTUBOPEeUNH;

Jlenatb BbIBOABI C WCMO/Ib30BaHWEM 3aKOHOB JIOTHKH, [JeAYKTUBHBIX U
VH/YKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUH 110 aHaI0THK;

MPOBOJUTE CaMOCTOSITEJIbHO [IOKa3aTe/lbCTBA MaTeMaTUUYeCKUX YTBEpP’K[eHUU
(DpsiMble ¥ OT TIPOTMBHOIO), BbICTPaWBaTb apryMeHTalldl0, MPUBOJUTH TMPUMEpPhI U
KOHTPIPUMepbl, 000CHOBBIBAaTb COOCTBEHHBIE CYKIEHUS U BLIBO/IbI;

BbIOMpaTh criocob pelieHust yueOHOW 3a/jauM (CpaBHHUBATh HECKOJILKO BapHaHTOB
pellieHusi, BbIOWpaTh Haubosee MOAXOASINN C YUETOM CaMOCTOSATETHHO BbIJeTeHHBIX
KPUTEpHEB).

Ba3oBble ucc/iefoBaTe/IbCKHeE AeNCTBUS:

WCIIO/Ib30BaTh  BOMPOCHI KaK HMCC/Ie[J0BaTe/lbCKUM WHCTPYMEHT TO3HaHUS,
cdbopMyipoBaTh BOMPOCHI, (UKCHUPYIOIe TIPOTHUBOpeUre, TIpob/ieMy, yCTaHaB/IUBaTh
MCKOMOEe U JaHHOe, (hOPMUPOBATh THUIIOTe3y, apryMeHTUPOBAaTh CBOKO TO3ULIUIO,
MHEHUE;

MPOBO/IUTh CAMOCTOSITE/ILHO CIVIAHUPOBAHHBIM 3KCMIEPUMEHT, UCCAe[iloBaHue TI0
yCTaHOBJIEHUIO 0COOeHHOCTell MaTeMaTHueCKoro oObeKTa, sIBIeHus, TIpoljecca,
BBISIBJIEHUIO 3aBUCUMOCTeN MeXXTy 00beKTaMH, SIBJIEHUSIMH, TPOLieccaMu;

camocTosiTeslbHO  (hopMynvpoBaTh 00001eHUsT W BBIBOABI 10 pe3ysbTaTaM
TIPOBeJIEHHOT0 HAO/MIO/IeHNs, UCC/Ie[JOBAaHNSI, OI[eHUBAaTh JOCTOBEPHOCTD ITOJTyYeHHBIX
pe3y/IbTaTOB, BLIBOIOB ¥ 0000IIIeHN;

MPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHME TMpolecca, a TakKe BbIJBUraTh
TIPe/INO/IOKEHHs O €er0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c uHopmanmeii:

BBISB/IATH JeulluThl WHGOPMAlMY, [JaHHBIX, HEOOXOAWMBIX [jIi OTBeTa Ha
BOIIPOC U JJis pelleHusi 3a/jauy;

BbIOMpaTh WHGOpPMAlMI0 M3 MCTOUHMKOB pAa3/IMYHBIX THUIIOB, aHa/JIW3UPOBATh,
CUCTeMaTU3UpPOBaTh M MHTEPIIPeTUPOBATh WH(OpPMAILIMI0 pa3/MuHbIX BUJIOB U (opM
Tipe/iCTaBJIeHNS;

CTPYKTYpPUPOBaTh HWH(OpMaLMIO, TpeACTaBAsSTh €€ B pas3duHbIX (opmax,
WJUTIOCTPUPOBATh Tpaduuecky;

OLIeHMBaTh HaJ&XHOCTh MH(OPMALMU 0 CaMOCTOSTE/IbHO C(POPMYJIMPOBAHHBIM
KpUTEPUSIM.



KoMMyHHKaTHBHbIE YyHHBEPCA/IbHbIE YUueOHbIe AeHCTBHUS

Oo1enmue:

BOCIIPUHMMAaTh U (POPMY/IHMPOBaTh CYXKIEHUS B COOTBETCTBHU C YC/AOBUSIMU U
Lje/IsIMU 0011[eHUs], ICHO, TOYHO, TPAMOTHO BbIpa)kKaThb CBOIO TOUKY 3DeHHs B YCTHBIX U
MUCbMEHHBIX TEKCTaX, /JaBaTh MMOSICHEHUS M0 X0y PellieHHs 3aJaud, KOMMEHTUPOBATh
TIOJTyYeHHBIN pe3y/IbTar;

B xoJe 0OCy)KaeHusi 3aJaBaTh BOIMPOCHI IO CYI[ECTBY O0OCY>KJaeMOii TeMEl,
npo0J/ieMbl, pelllaeMoli 3a/auM, BbICKA3biBaTh WEM, HalleJieHHbIe Ha IMOMCK pelleHHs,
COTOCTAaB/SATb CBOM CYXKIEHHUS C CY)XKAEHUSIMHM JPYIrMX YYaCTHUKOB /Masora,
0OHapYy’)KHUBaTh pa3/MuKe U CXOZCTBO MO3UI[UH, B KOPPEKTHOU dopme (hopMyIMpoBaTh
Pa3HOI/IACHsI, CBOU BO3PaXKEHUSI;

Npe/ICTaB/AsATh Pe3y/bTaThl peIleHus 3ajlaud, SKCIepUMeHTa, MCC/e0BaHus,
MPOeKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIIEHHSI C YYETOM 3ajau
Tpe3eHTaIi U 0COOEHHOCTEeH ayTUTOPHH.

PerynsiTHBHBIE YHHBEpPCA/IbHbIE YueOHbIe JeCTBUA

Camoopranusanus:

COCTaB/ATh TI/IaH, a/JITOPUTM PpellleHusl 3a/laud, BbIOMpATh CTIOCOO pelieHus C
YUETOM HMEIOIIUXCS PeCypCoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHPOBaTb U
KOPPEKTUPOBATh BAapHMAHTHI PellleHuH C yUéTOM HOBOW UH(OpMal[1H.

CaMOKOHTPO/1b, SMOLMOHA/IbHBIM UHTE/IJIEKT:

B/JaJIeTh HaBbIKaMU TO3HaBaTe/bHOW pedieKCHH KaK OCO3HaHUsI COBepIlaeMbIX
JeNCTBUM M MBICJUTE/bHBIX TPOLIECCOB, WX pe3y/bTaTOB, BaZieTb Criocobamu
CaMOTIPOBEPKH, CaMOKOHTPOJISI TIpollecca M pe3y/bTaTa pellleHds MaTeMaTH4eCKOu
3a/1auy;

npeiBUIeTb TPYJAHOCTU, KOTOpPble MOTYT BO3HUKHYTh TIDU DeIleHUU 3a[aui,
BHOCUTb KODPEKTHBBI B JleITeJTbHOCTb Ha OCHOBe HOBBIX 0OOCTOSTeNbCTB, AAHHBIX,
HaliJIeHHBIX OIIMOOK, BBIIBJIEHHBIX TPYHOCTEH;

OlLlIeHHMBaThb COOTBETCTBHE pe3y/ibTaTa eI U YC/IOBUSIM, OOBSCHATH TIPUUHHBI
JOOCTYKeHUs] WM HeJOCTKEHHUSI pe3ynbTaTOB JesTebHOCTH, HaXOAWUTh OIIHOKY,
JlaBaTh OLIeHKY IPUOOpPeTEHHOMY OIIBITY.

CoBMecTHas ieATe/IbHOCTD:

MOHUMaTh U UCIIO/Ib30BaTh IpeMMYyIlleCTBa KOMaHAHOW W HWHJWBU/yalbHOU
paboThl MpH pellieHUH y4eOHBIX 3afiau, MPUHUMATh 1ie/lb COBMECTHOU JesiTe/TbHOCTH,
TJIaHMPOBATh OpPraHMU3alMi0 COBMECTHOW paboThi, pacmpefensTb BUibl paboT,
JIOTOBAapUBaThCsA, OOCY)XZaTh MpoIjecC W pe3yjabTaT paboTel, 060011aTh MHEHUs
HECKOJIbKUX JTF0/Iel;

y4acTBOBaTh B TPYIMIOBLIX (opMax paboTel (00CyKaeHHs, 0OMeH MHEeHHH,
«MO3TOBbIe IITYPMbI» U WHBIE), BBIMIOIHITH CBOKO YacThb PabOThl U KOODAMHUPOBAThH



CBOM [IEUCTBUS C APYTMMU 4ieHaMU KOMaH/bl, OLleHMBaTh KaueCcTBO CBOEro BK/aja B
OOIIMiA TIPOAYKT 10 KPUTEPHSM, CPOPMYTUPOBAHHBIM YUaCTHUKaMU B3aUMO/ZeNCTBUS.

INIPEJIMETHDBIE PE3YJ/IbTATDI

K koniy obyuenuss B 10 k/acce oOyvaromuiics TMOMyUUT —CJieAyrOIIye
npeZiMeTHbIe Pe3y/bTaThl M0 OTAeNbHBIM TeMaM paboueii nporpaMmbl yueOHOro Kypca
«Anrebpa 1 Hauasa MaTeMaTUUeCKOTO aHaIu3ax»:

Yuc/ia ¥ BBIYMC/ICHUSA:

CBOOOJHO OMepupoBaTh TOHATUSIMU: paljMOHa/JbHOE uuCio, OeckoHeuHas
nepro/iuueckast poOb, MPOLIeHTbI, UPpaL[MOHaTbHOE YMC/I0, MHOXKEeCTBA PaL{MOHATbHbIX
Y IeUCTBUTE/IBHBIX YKCesI, MOAYJIb JeHCTBUTE/ILHOIO YUCIIa;

MPUMEHSTb pOOM U MPOLIEeHTHI [jisi pellleHrsl MPUK/IaJHBIX 33/lay M3 pa3/IMUHbIX
OTpac/ied 3HaHWM U peaslbHOM KU3HUY;

MPUMeHSITh TPUOIKEHHBIE BBIYMC/IEHUs, TIpaBWIa OKPYIJIEHWS, TPUKUIKY U
OLIeHKY pe3yJ/ibTaTa BbIUMC/IeHUM;

cBOOO/IHO OTIepUPOBaTh TIOHATHEM: CTeleHb C 1[e/IbIM TT0Ka3aTesieM, UCI0/Ib30BaTh
MOAXOAAIY0 (POPMY 3alMCH JeMCTBUTENBHBIX UWCeN [ peLleHrst MPaKTUYeCKUX
3a/lau Y rpejCTaB/IeHUs [JaHHbIX;

cBOOOJHO oOmepupoBaTh TOHATHEM: apuPMeTUYeCKU KOpeHb HaTypabHOM
CTeIleHu;

CBOOO/JHO OTIePUPOBATh TIOHSITHEM: CTeleHb C paljoHa/IbHBIM TTOKa3aTesieM;

cBOOOJHO oOmepupoBaTh TOHATUSMU: JiorapudM uuc/ia, JecaTUUHble WU
HaTypaJibHble JIOTapU(MBbI;

cBOOO/IHO OTepupoBaTh TMOHSITUSIMU: CUHYC, KOCHHYC, TaHTeHC, KOTaHT'eHC
YUCJIOBOT'O apryMeHTa;

OrepupoBaTh IIOHATUAMU: apKCUHYC, apKKOCHMHYC M apKTaHI'eHC YWCJIOBOIO
aprymMeHra.

YpaBHeHus ¥ HepaBeHCTBa:

CcBOOOJHO OMepupoBaTh TIOHATHSIMU: TOX/ECTBO, ypaBHeHHe, HepaBeHCTBO,
PaBHOCHU/IbHBIE YPaBHEHUs U YpaBHeHUsI-C/IejCTBUs], PABHOCU/IbHbIE HePaBeHCTBa;

NPUMEHSITh ~ pa3/iMuHble MeTO/bl pellleHus palMOHaJbHBIX U JIpO6HO-
paLMOHAJIbHBIX YPAaBHEHUM, IPUMEHSITh METO/|, MHTEPBAJIOB [I/Is1 PelleHUsI HePaBeHCTB;

CcBOOOJHO OMNepupoBaTh TIOHATHSIMM: MHOTOWIEH OT OJHON TepeMeHHOMH,
MHOTOU/IeH C LeabIMA KO03((uLMeHTaMy, KOPHU MHOTrOY/IeHa, NPUMEHSTb [ejieHre
MHOI'OY/IeHa Ha MHOI'OW/IeH C OCTaTKoOM, TeopeMy be3y u Teopemy Buera f/is pelieHus
3a/1ay4;

CcBOOOJHO OmepupoBaTh TMOHSATUSMU: CUCTeMa JIMHeWHBIX YpaBHEeHWH, MaTpulia,
orpeJie/iuTe/Ib MaTpULibl 2 X 2 ¥ ero reOMeTpUYeCKU CMBIC/I, UCII0Ib30BaTh CBOMCTBA
omnpezenuresa 2 X 2 [ BbIYMC/IEHUS ero 3HaueHus, NPUMEHAThb Olpeje/uTe/nd Ajist
pellleHHds] CHUCTeMbl JIMHEWHBIX YpaBHEHWW, MOJeIMpOBaTh peasbHble CUTyaluu C



TOMOII[bI0 CUCTEMbI JIMHEeWHbIX YpaBHEHWW, HWCC/Ae[0BaThb MOCTPOEHHble MOJEeNMU C
TOMOLLbI0 MaTPULL U OTpe/ie/TuTesield, UHTePIpeTUPOBaTh M0/yYeHHbIN pe3y/bTar;

WCITI0/Ib30BaTh CBOMCTBA JEMCTBUI C KOPHIMHU /1/1s1 TipeoOpa30oBaHusl BbIpaXkKeHHUH;

BBITIO/IHATh TPeo0pa30BaHUs UMC/IOBBIX BBIPAKEHHH, COZEepXKaIl[X CTeTeHu C
paLMOHA/IbHBIM [10Ka3aTesiem;

WCTI0/Tb30BaTh CBOMCTBa jorapudmoB /s rpeobpa3oBaHus JOTapubMUUeCcKrX
BbIpa)keHUM;

cBOOO/IHO OTEpPUpPOBaTh TOHSATHSIMU: HWppal[MOHA/bHBIe, TIOKa3aTe/lbHble U
norapudMuUecKve ypaBHEHUs, HaXO[UTh WX peIleHUs] C TIOMOILbI0 PaBHOCUIbHbBIX
repexoZioB UK OCYILLeCTB/Isisl TIPOBEPKY KOPHew;

MPUMEHSITb OCHOBHbIe TpPUrOHOMeTpuUueckue ¢GopMyJbl AJisi Tipeobpa3oBaHus
TPUTOHOMETPUUECKUX BbIpa)kKeHUH;

cBOOO/IHO OTIEPUPOBAThH TOHATHEM: TPUTOHOMETPUUECKOe YpaBHeHHe, TIPUMEHSTh
HeoOXoAuMble (GOPMYJIbI [T pellleHHsI OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
ypaBHEHUM;

MO/Ie/TMPOBaTh peajibHble CUTyallMM Ha SI3bIKe anreOpbl, COCTaB/IATh BhIPAXKEHMS,
ypaBHEeHHsl, HepaBeHCTBa IO YCJIOBHIO 3a/lauM, WCCIel0oBaTh MOCTPOEHHbIe MOJeIH C
WCTI0/Th30BaHKEM arirapaTa aareopsbl.

DyHKIMU ¥ TpaduKu:

CcBOOO/IHO OTEpPUPOBaTh TMOHATHUAMH: (GYHKIHS, CIIOCOOBI 3aJ@aHus (YHKIUH,
B3aUMHO oOpaTHble (YHKIMM, KOMITO3UIUS (GYHKI[MH, rpapuK (yHKI[UH, BBIOIHATh
3/IeMeHTapHbIe IpeoOpa3oBaHus TpadUKOB hHYHKIINM;

cBOOO/IHO OTepupoBaTh TMOHATUSIMU: 00/1IaCTh Ofpefie/ieHUsT W MHOXKeCTBO
3HaueHu QYHKIMU, HYM PYHKI[UH, IPOMEeXKYTKH 3HaKOTOCTOSTHCTBA;

CcBOOO/IHO  OTEepUpOBaTh TOHSATHUSIMU: UETHble U HeUETHble  (DYHKIUH,
nepuoiiyeckie (YHKLUMU, TIPOMEXYTKM MOHOTOHHOCTH (YHKLMH, MaKCUMyMbl U
MUHUMYMbI ~(PyHKUMH, HauboJsiblllee UM HauMeHblllee 3HaueHWe GYHKLUM Ha
TIPOMEXKYTKE;

cBOOO/IHO OTEepUpPOBaTh TIOHATUSMU: CTeleHHass (DYHKIMsA C HaTypadbHBIM U
Le/bIM T[OKa3areneM, TpadUK CTerneHHOMW (YHKIUM C HATypajJbHbIM U  LieJIbIM
MoKasaresieM, TpaduK KOPHS N-OM CTeleHW KaK (YHKIMM OOpaTHOW CTemnmeHu C
HaTypabHbIM IOKa3aTeseMm;

OTIePUPOBaTh TIOHATHSMM: JIMHeWHas, KBaJpaTWuyHas W JpoOHO-TMHeNHast
(GyHKLWH, BBITIOJIHATH 3/IeMeHTapHOe WCC/IeJ0BaHUe U NMOCTPOeHKe UX rparKoB;

cBOOO/IHO OMepupoBaTh TOHATUSMU: TIOKa3aTe/lbHasi W Jorapudmuueckas
byHKIMM, MX CBOWCTBAa M rpadMKW, HCIO/Ib30BaTh UX TrpaduKu [/ pelieHust
ypaBHEHUM;

cBOOO/IHO  OIEepUpOBaTh TIOHATUSMU: TPUTOHOMETPUUECKas  OKPY’>KHOCTb,
orpejiesieHre TPUTOHOMEeTPUUeCKUX (PYHKIMM YUC/I0OBOTO apryMeHTa;



MCII0J1b30BaTh rpavku PYHKIMHI [/ UCC/Ie/IoBaHMs TIPOLIeCCOB Y 3aBUCUMOCTeN
TIPU pellieHWH 3afiau U3 APYTUX y4ueOHBIX TpPeJMeTOB M peasbHOW KU3HH, BbIPA’KaThb
(dbopMy/iaMu 3aBUCUMOCTU MeXXJy BeJIMUMHAMU;

Hauasia MaTeMaTHueCcKOro aHajaim3a:

cBOOO/IHO OTepUpOBaTh TIOHATUSIMHU: apuMeThuecKas W TeoMeTpUuecKast
nporpeccusi, 0eckoHeuHO YyObIBaoIllasi TeoMeTprUuecKasi TpOrpeccus, JUHEWHbIH U
5KCIMOHEHIMaMbHBIA POCT, (DOpMyJia CIOKHBIX MMPOLIEHTOB, WUMeTb MpeJCTaBIeHUE O
KOHCTaHTe;

WCIIO/Ib30BaTh TPOTPEeCCUM i peLleHUs peaslbHbIX 3ajay IPUKJIaHOTO
XapakTepa;

cBOOO/IHO OMepypoBaTh TMOHATHSMHU: TIOCe/I0BaTe/IbHOCTb, CMOCOObI 3a/laHus
rociefiloBaTeIbHOCTeH, MOHOTOHHBIE U OTPAHUYEHHBIE TT0C/Ie/I0BaTeIbHOCTH, TOHUMATh
OCHOBBI 3apOXK/[eHHUSI MaTeMaTHUeCKOro aHa/iM3a Kak aHan3a 6eCKOHeUHO MaslbiX;

cBOOO/IHO OTepHpOBaTh TMOHSATHUSIMU: HeTpepbiBHbIe (YHKIMM, TOUKH pa3pbiBa
rpaduka GyHKUWH, aCHMIITOThI rpaduKa (pyHKIUY;

cBOOO/IHO oOmepupoBaTh TIOHATHEM: (GYHKI[USI, HeTpepbiBHasE Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTpepbIBHbIX (DYHKI[WH /jis pellieHust 3a/jay;

cBOOO/IHO OTepHpOBaTh TMOHATUSIMU: TiepBasi U BTOpasi MPOU3BOHbIE (YHKIUH,
KacaTe/bHas K rpauky QyHKIWY;

BBIYMC/ISITh IPOM3BO/HBIE CYMMBbI, IPOX3BE/I€HUs], YaCTHOTO ¥ KOMIMO3ULIUU IBYX
GyHKIIMN, 3HaTh POU3BO/JHBIE 3/IeMeHTapHbIX (QyHKIIUM;

WCTI0/Tb30BaTh TeOMeTPUUeCKU U (PH3UUeCKU CMBIC/T TIPOM3BOAHOM [I/1s1 pellieHus
3a/au.

MHoxecTBa M JIOTHKA:

cBOOO/IHO OTIEPUPOBATh MOHSATHUSIMU: MHOKECTBO, OTIepal[ii Ha/l MHO>KeCTBaMU;

MCI0/Ib30BaTh TEOPETUKO-MHOKeCTBEHHbIN amnmapar [/si ONWCaHWsl peasbHbIX
TMIPOLIeCCOB U SIBJIEHUM, TIPU pellleHn! 3a/jad U3 JPYTux yueOHbIX MpeiMeTOB;

cBOOO/IHO OMepHUpoOBaTh IIOHSATHSMH: ONpeJe/ieHrde, TeopeMa, YypaBHEHHe-
CJIe[ICTBHE, CBOWCTBO MaTeMaTH4YeCKOro OOBeKTa, /0Ka3aTe/lbCTBO, PaBHOCUIbLHBIE
ypaBHEHUSI U HEpaBeHCTBa.

K xoniry obyuenuss B 11 Kk/acce oO0ydvarol[uiics TOJYUYUAT CJIeAYHOIIHe
TIpeIMeTHBIEe Pe3y/IbTaThl 10 OT/AE/JbHBIM TeMaM paboueli mporpamMmbl yueOHOTO Kypca
«Anrebpa ¥ Hauasla MaTeMaTHUYEeCKOTO aHa/TA3ax:

Yuc/ia 1 BBIYNC/ICHUSA:

cBOOO/IHO OMepupoBaTh TOHATUSMU: HaTypaJbHOE U 1ieJioe UYMC/IO, MHO>KeCTBa
HaTypa/bHBIX U LIeJIbIX UMCes, UCTI0b30BaTh MIPU3HAKHU [1eTMMOCTH Liesbix uncen, HOJ]
1 HOK HaTypanbHBIX urces [J1s pelleHus 3a/1au, IpUMeHsTh anroputM EBknnza;

cBOOO/IHO OTIePUPOBATh MOHSATHEM OCTaTKa M0 MO/Y/II0, 3alUChIBAaTh HAaTypa/ibHbIe
YyKCJia B pa3/IMYHbIX MO3ULMOHHBIX CUCTEMaX CUMC/IEHUS;

CcBOOO/IHO OIEPUpPOBATh TIOHATHUSMU: KOMILIEKCHOE UHC/IO UM MHOKECTBO
KOMIUTEKCHBIX UHCeNI, TIPe/CTaB/ISITh KOMILUIEKCHbIe UHMC/ia B anreOpanyeckodl u



TPUTOHOMETPUUECKON (DopMe, BBINOMHATHL apudMeTHUyecKue ornepalydd C HUMHU U
1300pakaTb Ha KOOPAMHATHOM T/IOCKOCTH.

YpaBHeHus U HepaBeHCTBa:

CcBOOOJHO OIepUpoBaTh TOHATUSMU: UppAlMOHa/bHBIE, TI0Ka3aTe/ibHble |
norapyudMuruecKkrie HepaBeHCTBA, HaXOJUTh UX DeLleHUsl C MOMOIbI0 PaBHOCH/IBHBIX
repexo/ioB;

OCYILIeCTB/ISITH 0TOOP KOpHe# MpH pellieHUy TPUTOHOMETPUUeCKOT0 ypaBHeHUS;

CcBOOOJHO  OmepupoBaTh  TOHATHEM  TPUTOHOMETPUUeCKOe  HepaBeHCTBO,
NpyUMeHsITb ~ HeoOxoAumble  GOpPMy/abl  AJii  pellleHWs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HePaBeHCTB;

cBOOO/IHO OTepupoBaTh TMOHATUSIMU: CUCTEMAa U COBOKYITHOCTb YpaBHEHUU U
HEPaBeHCTB, PaBHOCW/IbHbIE CHUCTEMBbl M CUCTEMBI-C/eJCTBUS, HaxXOJWUTh peIleHUs
CUCTEMBI U COBOKYITHOCTEM palMOHA/IbHBIX, WPPalMOHA/bHBIX, IT0Ka3aTe/bHbIX WU
norapuMHUUYeCKUX ypaBHEHUM U HEPaBEeHCTB;

pellaTh palyOHabHble, UPPALJMOHAJIbHBIE, TIOKa3aTe/bHble, Jorapumuyeckue 1
TPUTOHOMETPUUECKHUe YPaBHeHHWsI U HepaBeHCTBa, CoZiep Kallje MOy/Id U NapaMeTpsbl;

NpUMEHATb rpauueckre MeTOZbl [/s1 pellleHus] YpaBHEHWH U HepaBeHCTB, a
TakK)Ke 3a/lau C TapamMeTpaMy;

MO/IeTMPOBaTh peasibHble CUTyallUM Ha si3blKe anreOpbl, COCTaB/STh BbIpaXkKeHUs,
ypaBHEHMS, HepaBeHCTBA W MX CHUCTEMBbI II0 YCIOBUKO 3a/laud, WCC/Ie[0BaTh
MOCTPOeHHbIe MOjleld C HCIOAb30BaHKWEM arfapara anare0pbl, WHTePIpPeTUpPOBATh
MOJIyYeHHbI pe3y/bTar.

DyHKIMU ¥ TpauKu:

CTPOUTb TpapUKU KOMIIO3ULMA (QYHKUAKA C TIOMOLIBI0  3JIeMEeHTapHOr0
WCC/IeIOBaHUS U CBOMCTB KOMMO3UIMU ABYX (DYHKIIUIA;

CTPOUTHb TeoMeTpuueckre 00pa3bl ypaBHEHWM M HePABeHCTB Ha KOODPAWHATHOMU
TIJIOCKOCTH;

CBOOO/JHO OTIePUPOBATH MOHSATUSIMU: TPaUKH TPUTOHOMETPHUUYEeCKUX (PYHKLIWH;

NPUMEHATh (QPYHKLIMY [1J1s1 MO/Ie/TMPOBAHUS U MCC/Ie/JOBaHUsI peasibHbIX MPOLIeCCOB.

Hauyana MaTeMaTH4eCKOro aHa/m3a:

VCII0J/Ib30BaTh MPOU3BOAHYIO [/Isl MCCAe[OBaHUS (DYHKIIMM HAa MOHOTOHHOCTb U
5KCTPEMYMBI;

HaXOJWUTh Haubosblilee M HauMeHblllee 3HaueHWs1 (YHKLMK HeTrpepbiBHOM Ha
OTpEe3Ke;

WCI0/Ib30BaTh TPOU3BOAHYIO /Ui HAXOXKAEHWs] HaWIyullero pelieHus B
MPUK/IAJHBIX, B TOM YHMCJIe COLMaJbHO-5KOHOMUYECKUX, 3afauax, [/ OorpezereHUs
CKOPOCTU U yCKOpeHUsI MpolLiecca, 3aJaHHOro (hOpMysI0ii Win rpadykoMm;

cBOOO/IHO OTepHpOBaTh MOHSATHSIMU: TepBOOOpa3Hasi, orpefe/NéHHbIA UHTerpar,
HaxXOZUTb TiepBooOpasHble 3jeMeHTapHbIX GYHKIUHA W BBIUMCAATL MHTErpaa 1o
dopmysie HetoToHa-JIeiibHuUIIa;

HaXOJUTh IJIOIIA/IU TUVIOCKUX GUTYP U 0OBEMBI TeJl C TTIOMOILIbIO UHTErpara;



MMeTb TIpe/iCTaB/ieHe O MaTeMaThYeCKOM MO/IeJIMPOBaHUM Ha TIpUMepe
cocTaB/ieHus AuddepeHIMaTbHBIX YPaBHEHUM;

pelllaTh TIPUK/IaJHble 3aJaud, B TOM YKCJe COLMATbHO-3KOHOMUUECKOTO U
¢ur3ruecKoro xapakTepa, CpeJiCTBAMU MaTeMaTHYeCKoro aHau3a.

COJAEPKAHUE ObYUEHUSA

10 KITACC

Yuc/ia ¥ BBIYUC/IeHUA

PaijuoHanbHble  uncia. OOBIKHOBEHHble W JleCATHYHbIe [poOH, TMPOLIeHTHI,
beckoHeuHble riepuoauueckue 1pobu. [IprMeHeHure apobeli 1 MPOLIEHTOB AJIsl pellieHus
MIPUKJ/IaJHBIX 33/ja4 U3 Pa3/IMuHbIX OTPac/el 3HaHUU U peasibHOW JKU3HU.

HevictBuTenbHble  yucaa. PalyoHanbHble W WMppalMOHabHbBIE  YMCIIA.
ApudmeTrueckue ornepaLyy C JeUCTBUTENIbHBIMU UMciaMu. Moay/b JeMCTBUTETEHOTO
yucsia U ero ceoiicrtBa. [IpubvykéHHbIe BbIUMC/IEHUS, TpaBU/ia OKPYIJIeHUs], PUKK/KA
Y OLIeHKa pe3yJibTaTa BIYMCIIEHUH.

CreneHb C Lie/ibIM NoKa3aTesneM. buHom HeroToHa. Mcnosib3oBaHre MOAXO/sILEN
dbopMbl 3anMCH IEUCTBUTENbHBIX YKCe/N [Jisi pelleHusi TpakKTUUeCKUX 3ajau U
Tipe/iCTaB/IeHUs JaHHbIX.

ApupmMeTrueCKU KOpeHb HaTypaJbHOM CTENeHU U ero CBOUCTBA.

CreneHb C palUOHaJbHBIM [IOKa3aTeJieM W e€ CBOWCTBa, CTeleHb C
JleMCTBUTE/IBHBIM TTOKa3aTeseM.

Jlorapudpm uymcna. CpoiictBa Jorapudma. [lecsiThuHble W HaTypasibHBIE
J0rapuMBsl.

CuHyC, KOCHUHYC, TaHr€HC, KOTaHre€HC YMC/JIOBOrO aprymeHTta. ApPKCHUHYC,
APKKOCHHYC U apPKTaHI'€HC YMCI0BOT0 apryMeHTa.

YpaBHeHus 1 HepaBeHCTBaA

ToxzaecTBa U TOXXJeCTBeHHbIe TIpeobpa3oBaHus. YpaBHeHUe, KOPeHb YPaBHEHUSI.
PaBHOCU/IBHBIE ypaBHEHUs] W yYpaBHeEHUs-C/e[CTBUS. HepaBeHCTBO, pelieHue
HepaBeHCTBa.

OcCHOBHble MeTOZbl pelleHusi LieJibIX W JApOOHO-paljMOHAaNIbHBIX YPaBHEHUM U
HepaBeHCTB. MHoOrouseHsl OT OJHOW TlepeMeHHOW. [lesieHWe MHOrowieHa Ha
MHOTOu/IeH ¢ octaTkoMm. Teopema be3sy. MHorousieHsl C Lie/ibiMu KO3h@uijeHTamu.
Teopema Buera.

[Tpeobpa3oBaHusi YMC/IOBBIX BbIpaXKeHUM, COJieprKalliuX CTerleHU U KOPHHU.

VppaioHaneHble ypaBHeHUs. OCHOBHble MeTO/bl pelleHvsi MppalyiOHaIbHbIX
yPaBHEHUM.

[TokasarenbHble ypaBHeHUs. (OCHOBHbIE MeTOJbI peIleHUs1 TOKa3aTelbHbIX
yPaBHEHUM.

ITpeobOpa3oBaHye BbIpaKeHHUH, CO/IeprKalliuX JoraprudMbI.



Jlorapudmuueckre ypaBHeHUsl. OCHOBHbIe METO/bl pelleHUs Jorapu(MUUecKux
yPaBHEHUM.

OcHOBHBIE TPUTOHOMEeTpUYeCcKre (hopMybl. [Tpeo6pa3oBaHue
TPUTOHOMETPUUECKHX BbIpa)KeHUH. PellleHre TPUrOHOMEeTPHUYECKHX YPaBHEHUH.

Pelienne cucTeM JMHEWHBIX ypaBHeHWM. Marpuila CUCTEMbl JIMHEMHBIX
ypaBHeHuU. OripefenuTens MaTpulibl 2X2, er0 reOMeTPUYECKUM CMBICJ U CBOMCTBA,
BLIUKUC/IEHWE €ro 3HauyeHWs, TpPUMEHEeHWe OnpejeauTeNns [Js pPelieHUs CUCTEMBI
JMHEeWHBbIX ypaBHeHWH. PellleHre MPUK/IaJHBIX 3aau C MOMOILLBI0 CUCTEMbl TUMHENHbIX
ypaBHeHuM. JVcciefoBaHue TIOCTPOEHHOW MOJENIW C  TIOMOLBI0  MaTpul] |
onpejie/iTeseu.

[TocTpoeHre MareMaTUUYeCKUX MOJe/ied peasbHOW CUTyalud C TOMOLbIO
ypaBHeHHWM W HepaBeHCTB. lIpvMeHeHUe ypaBHeHHWI W HEPaBeHCTB K peIleHHI0
MaTeMaTHUeCKHX 3a/lau 1 3a/lau U3 pas3/IMuHbIX 0b/acTel HAyKW U peabHON XKU3HU.

DyHKIUU U rpaduku

®yHKuMs, crnocobbl 3a7aHusi  QyHKUUMU. B3auMHO oOpaTHble  (YHKIMM.
Kommnosurust pyHkimit. I'paduk dyHKIMU. DieMeHTapHble Tipeobpa3oBaHus rpadKoB
(GYHKLMI.

Ob6siacTh oripefieieHUsT U MHOXXeCTBO 3HaueHWd QyHkumy. Hynu dyHKIuM.
[IpomMeXyTKU 3HAKOMOCTOSSHCTBA. YéTHble U HeuéTHble (yHKIMU. [lepuoguueckue
bynkiyu. [IpoMeXXyTKM MOHOTOHHOCTH GYHKIMU. MakCUMyMbl M MUHHUMYMBI
¢yHkuyy. Havbornblilee v HariMeHbIllee 3HaueHUs1 GYHKLIMN Ha TTPOMEXKYTKe.

JIuHeliHasi, KBaZipaTU4Hass U APOOHO-iMHeWHasi (QYyHKUUWA. DJjieMeHTapHOoe
MCCreIOBaHKE U TTOCTPOEHKeE X rparKOoB.

CreneHHasi (yHKLMSI C HAaTypajbHbIM W Lie/lbIM ToKasaTesieM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpadvK KOpPHS N-Oi CTereHU KakK (yHKI[UHM 0OpaTHOM CTereH! C
HaTypa/IbHbIM MOKa3aTesieM.

[TokazaresnbHass U jorapudmuueckas: (QyHKIMM, WX CBOWCTBA U TpaduKM.
Vcrionb3oBanuve rpa@UKoB (GyHKLWN JJ1s1 pelleHrs] ypaBHEHUM.

TpuroHomeTpryeckasi OKpy>KHOCTb, OTpe/ie/ieHlie TPUrOHOMEeTPUUeCKUX (PYHKLUMA
YKMCJIOBOTO apryMeHTa.

@DyHKI[MOHA/IbHbIE 3aBUCMMOCTH B peasbHBIX Tpoleccax U siBieHusx. ['paduku
peasibHbIX 3aBUCHMOCTEM.

Havyana MmaTeMaTH4eCKOro aHa/iu3a

[TocnemoBaTelbHOCTH,  CIOCOOBI  3aflaHUs  TIOC/e/loBaTe/IbHOCTe.  Metop
MaTeMaTU4YeCcKOM WHAYKLUMU. MOHOTOHHbIE U OrpaHAYEeHHbIE MOC/Ae[0BaTe/bHOCTH.
VcTopusi BOBHUKHOBEHHSI MaTeMaTUUeCKOr0 aHa/lki3a Kak aHa/iri3a 6eCKOHeUHO MaslbIX.

Apudmernueckass U reoMeTpuyeckas mporpeccur. beckoHeuHo yObiBaroijas
reomeTpuueckasi rmiporpeccusi. Cymma OeckoHeuHO yObIBarolljeli TreomMeTpHUuecKoiu
nporpeccud. JIMHeWHBIM U 3KCIOHEHIMa/JbHbIM pocT. Uucno e. dopmysia CA0XKHBIX
MpPOLIeHTOB. VICrionb30BaHve NPOrpeccuy /ISl PelleHns peabHbIX 3a/au MPUK/IaZHOro
Xapakrepa.



HeripepbiBHble (hYyHKIIMU U UX CBOMCTBA. TOUKM pa3pbiBa. ACHUMIITOThI rpaMKOB
dbynkuuid. CBolicTBa (DYHKLMM HeNpephIBHBIX Ha OTpe3Ke. MeToj WHTepBajoOB /s
pellieHHs] HepaBeHCTB. [IpviMeHeHWe CBOWCTB HeMpepbIBHbIX (YHKLWW [Ji pelLleHus
3a/au.

[TepBasi u BTOpasi Mpou3BOJHbIe (yHKIMU. OripesesieHre, reOMeTPUUECKUN U
(br3UUeCcKuil CMBIC/ TIPOM3BO/IHOM. Y paBHEHUE KacaTenbHOU K rpaduKy (QyHKIUH.

[Tpou3BoaHbIe 31eMeHTapHbIX (QyHKLUMN. [Ipon3BogHass CyMMbl, NpPOM3Be/EHUS,
YaCTHOTO Y KOMIO3ULIUM (DyHKILIMIA.

MHoxecTBa M JIOTUKA

MHoO>ecTBO, ornepalyy HaJ MHOKeCTBaMU U UX CBOUCTBA. [luarpammbl Ouiepa—
Benna. [IpriMeHeHre TeOpeTHMKO-MHOXXECTBEHHOT'O arirapaTa [Jis ONKUCAaHUs peasbHbIX
TIPOI[ECCOB U SIBJIEHWH, TIPY PeIIeHNH 3a/jau U3 JPYTUX yueOHbIX ITpeIMeTOB.

OmpeseneHve, TeopeMa, CBOWCTBO MaTeMaTU4YecKoro O0OBeKTa, CJie/ICTBUe,
Jl0Ka3aTe/IbCTBO, PABHOCU/IbHbIE YDaBHEHUSI.

11 KJIACC

Yucia ¥ BbIUMC/IEHUS

HarypasnbHble v nenble yncia. [IppuMeHeHre TIpyU3HAKOB e/ IMMOCTH LieJIbIX YUCerl,
HauOoJibINi 0011THi AeuTens (ganee — HO/l) u HauMeHbliee ob1ijee KpaTHOe (Janee —
HOK), ocratkoB mo MOjy/w0, ajiroputMa EBKauaa Ajsi pellleHUs 3aZiad B LIeJIbIX
yuc/Iax.

KomriiekcHble umcia. AnreOpandeckasi 1 TPUTOHOMeTpUUecKass (OpMbI 3armcu
KOMILJIEKCHOTO uuc/aa. ApudmeTnueckue orepalydd C KOMIUVIEKCHbIMUA UHWCIaMHU.
M306pa’keHrie KOMIUIEKCHBIX UrCes Ha KOOpPWHATHOM Tiockoctu. Popmysna Myaspa.
KopHu n-oii cTerneHu U3 KOMIUIEKCHOTO yuc/a. [IpuMeHeHre KOMITJIEKCHBIX YUCeN /ISt
pelilieHUs PU3NUECKUX U TeOMeTpPUUeCcKuX 3azau.

YpaBHeHus U HepaBeHCTBa

Cuctema M COBOKYITHOCTh ypaBHEHUM YW HepaBeHCTB. PaBHOCH/IbHBIE CUCTEMBI U
CUCTeMbI-C/1eICTBUSL. PaBHOCU/IbHBIE HEPAaBEHCTBaA.

OTt6op KOpHeu TPUTOHOMEeTPUYEeCKUX ypaBHEHUU C TOMOLLIBIO
TPUTOHOMETPUUECKOM OKPY>XKHOCTH. PellieHre TPUroHOMeTpUUeCKUX HePaBEeHCTB.

OCHOBHBIE MeTO/bI pellleHHs] TOKa3aTeIbHbIX U JI0rapu()MUUYeCKUX HEPaBEHCTB.

OCHOBHBIE MeTO/IbI pellieHUs1 KppPaLiMOHa/IbHbIX HEePaBeHCTB.

OCHOBHbIE METOZbI peLIeHUs] CUCTEM W COBOKYMHOCTEM paldOHA/bHBIX,
VppaLMOHaIbHBIX, TOKa3aTe/lbHbIX U JI0rapU(PMUUYECKUX YPaBHEHUM.

YpaBHeHUs], HEPaBeHCTBA U CUCTEMbI C ITapaMeTpaMH.

[IpyMeHeHMe ypaBHEHUM, CUCTEM W HEpPaBeHCTB K PEIIeHUI0 MaTeMaTUYeCKUX
33Ja4 W 3aJa4 M3 pa3/IMuHbIX 00/lacTell HayKu W peasibHOM >KW3HU, WHTepIipeTarys
TIO/TyUYeHHBIX Pe3y/IbTaTOB.

®DyHKIUU U rpaduku



I'padbuk komrosuiuu GyHKIMM. ['eoMeTpuueckre 00pa3bl ypaBHEHUM U
HepaBeHCTB Ha KOOP/IMHATHOM TJIOCKOCTH.

TpuroHometrpuueckre (QyHKI[MH, UX CBOKMCTBA U TPa(PUKU.

['pacduueckurie MeTO/IbI pellieHUs1 ypaBHeHUN U HepaBeHCTB. ['paduueckue MeTO/bI
pellieHus 3aZiau C apaMeTpaMH.

Wcrnionb3oBanve rpadukoB GyHKUMA [JJs  UCC/IeOBaHUSI TIPOLIECCOB U
3aBUCHMOCTeM, KOTOpble BO3HMKAIOT TMpU pelleHud 3afiau U3 JPYrux yuyeOHbIX
MpeIMeTOB U peasibHOM »KH3HU.

Havyana MmaTeMaTH4eCKOro aHa/iu3a

[IpumeHeHre TMPOU3BOJHOW K UCC/IeOBaHMI0 (YHKIIMK Ha MOHOTOHHOCTb W
SKCcTpeMyMbl. Haxo)kieHre HauOO/blllero ¥ HavMeHbIlero 3HaueHW{ HerpepbIBHON
(YHKLIMN Ha OTpe3Ke.

[IpumeHeHVe TIPOU3BOAHOW [Jii HAXOXKAEHUS HaWIyulllero pelleHus B
MIPUK/IaAHBIX 3aZlauax, [Jis onpejie/ieHus CKOPDOCTH Y YCKOpPeHHs TpolLiecca, 3alaHHOro
dbopmynon U rpayuKoM.

[TepBooOpa3Hasi, OCHOBHOe CBOWCTBO repBoobpa3Hbix. [lepBoobpa3Hbie
3/ieMeHTapHbIX GyHKLIMMN. [IpaBuia HaxoKeHus TTepBO0Opa3HBbIX.

WNurerpan. ['eomeTpuueckri CMBICA WHTerpasa. BbluncieHue omnpenenéHHOro
uHTerpasa no ¢popmysie HeroToHa-JIeitbHMIIA.

[TprMeHeHUe WMHTeTpaa /Il HaXOXKIeHUs TIJIOoMIa el TI0CKUX (GUryp u oObEMOB
reoMeTpUYeCcKuX Tesl.

[Tpumeps! pelieHnii gudepeHLIMaTbHBIX YpaBHEHUH. MaTemMaTruueckoe
MO/le/IMpOBaHKe peasibHbIX MPOLIECCOB C MOMOIIbI0 AU(depeHIMaIbHbIX YPaBHEHUM

.TemamuuecKkoe naaHupogaHue. IIpakmukym peweHus 3a0au
10 knacc
Yue6Huk: Anrebpa v Hauasa aHaim3a 10-11 Kmaccel.
Asropsl: III.A.Anmiumos, FO.M.Komarus u ap.
Bcezo 34 uacoes, 1 uac 8 Hedenio (34 Hedenu)

Ne r/r1 | Cozep>kaHue yueOHOr0 MaTepHasia KonunuecTBo yacoB

—_

TekcToBbIe 33/1auu Ha ABMKeHUe (MPsSMOIMHEeNHOe, KDYTOBOe). 3

TeKCTOBBIE 3a7jaud Ha TTPOTPECCUU

TekcToBbIe 3d4/1d4 Hd CMeCH U CI1JIaBEI.

TekcTOBBIE 337jauu Ha paboTy

OKOHOMMHYeCKHe 3a/lauu

3&,[[3‘-11/1 Hd OIITUMM3all1IO

3azilauv Ha [eJTMMOCTh YHCeT

TTpocTeiiive 3a/jauv ¢ napaMeTpoM

el Bl IR A Pl Rl

["'eomeTpuyeckue 3agauu. [InanumeTpus

N~ WWW

—_
e

TpenupoBouHbie paboThl B hopme ET'D

Temamuueckoe naaHupoeaHue. [IpakmuKym pewieHus 3a0a4
11 knacc
Yue6Huk: Anrebpa v Hauasa aHaim3a 10-11 Kmaccel.
Asropsl: III.A.Anmiumos, FO.M.Komarus u ap.



Bcezo 34 uacoes, 1 uac 8 Hedento (34 Hedenu)

Ne ni/m

CojiepkaHue yueOHOro MaTeprasa

KommuectBo yacoB

3a/laum C MPUK/IaIHBIM COZlepyKaHueM

3

AHasnu3 rpadvKoB

TekcToBbIE 3a4d4M pa3/IMYHBIX BHMI0B

3a,qaq1/1 Had TeOpHI0 BEPOATHOCTHU

YpaBHeHUs1 U HepaBeHCTBa

3a/1lauM ¢ 9KOHOMHUECKUM CojiepyKaHueM

3ajjlaum ¢ napamMeTpom

el I N el P

['eomeTpuyeckue 3agaun. CtepeomeTpust

|| Ul |UT|W




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHHSA
OCHOBHOW OEPA30BATE/ILHOM ITPOT'PAMMEI

10 KJIACC
Kop .
IIpoBepsieMble MpeAMeTHBIE pe3y/IbTaThl 0CBOEHUSI 0CHOBHOM
NMpOBEPsSIEMOro o
o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/JHero o01ero o0pa3oBaHus
pe3y/bTara
1 Uucna v BbIUMC/IeHUS
11 OnepvpoBaTh  TOHATUSIMM:  palMOHA/NbHOE U [IeMCTBUTE/NIbHOE  YUCJIO,
' 0OBIKHOBEHHaAs U IeCITUYHAsI pO0Ob, TIPOLIEHThI
12 BbinosiHATE apudMeTHUecKre orepanyy C paljMoHaabHbIMU U JeMCTBUTETbHBIMU
' YKC/IaMH
13 BbIMOMHATE  TIPUO/TKEHHBIE BBIUMC/IEHUS], WCIIOBb3Yysl TpaBWIa OKPYTJIEHUS,
' Jlenath TIPUKUIKY U OLIEHKY pe3y/ibTaTa BbIUMC/IeHUN
OneprpoBaTh MOHSTUSIMU: CTeleHb C Lie/biM M0Ka3aresieM, CTaHjapTHas ¢opma
14 3aMyCy JIeMCTBUTEIbHOTO UKMC/a, KOPeHb HAaTypa/JbHOM CTeleHH; HCII0/Ib30BaTh
’ noAxofdAmytro  (GopMy  3amucu  1eMCTBUTE/NbHBIX  UMCel [/l pelleHus
MPAKTUUeCKUX 3a/lau Y Mpe/CTaB/eHus JaHHbIX
OmnepupoBaTh TOHSITUSAMU: CHHYC, KOCHHYC W TaHT'€HC TPOU3BOJILHOTO VIJIa;
1.5 WICTI0JTb30BaTh 3amnunch TIPOM3BOJILHOTO yria yepes obpaTHbie
TPUTOHOMeTpHUUecKre QyHKIUU
2 YpaBHeHus 1 HepaBeHCTBa
OnepvpoBaTh TMOHATHSIMH: TOX/ECTBO, ypaBHEHWEe, HEpaBeHCTBO, LieJioe,
2.1 palLMoHanbHOe, UpPALMOHA/IbHOE YpaBHEHWe, HePaBeHCTBO, TPUTOHOMETPHUYeCKoe
ypaBHeHHe
59 BbInoHATE  TpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIDAKEHUH W pelllaTh
' TPUTOHOMETpPHUUYECKHe YPaBHEHUS
BbImonHATE  TIpeoOpa3oBaHusl  [e/bIX, pal[UOHA/JLHBIX W UPPal[MOHA/IBHBIX
2.3 BbIDOKEHUM U  pellaTb OCHOBHbIe TWUMbl Le/blX, palUOHAJbHBIX U
Vppal[MOHA/IbHBIX YpaBHEHUM U HEPaBeHCTB
54 [IpyMeHATb ypaBHeHHSI U HepaBeHCTBA [i/Isl pellleHHs] MaTeMaTUuecKrx 3ajay U
' 3a/1a4 U3 pa3/MUHbIX 00/1acTeil HayKH U peasibHOMN >KU3HU
MogeupoBaTh peasibHble CUTYyallud Ha SI3bIKe a/ireOpbl, COCTAB/ISATh BIPA)XKEHUS,
2.5 ypaBHeHHs], HepaBeHCTBA IO YCJOBHWIO 3aflaud, MCC/Ae0BaTh TIOCTPOEHHbBIE
MO/IeJIM C UCTIO/Ib30BAHMEM arllapaTa ajareopsl
3 OyHKLMU U TpaduKu
OmnepupoBaTh TMOHATHUAMH: (YHKIMSA, CIOCOOBI 3afiaHus (GYHKIMHM, 00/1acThb
3.1 orpejeneHUsT U MHOXXECTBO 3HaueHWW GyHKUMU, Tpaduk (PYHKIMH, B3aMHO
obpaTHble PyHKLUU
3.2 OneprpoBaTh TOHATHUSMU: YETHOCTb W HEUETHOCTb (GYHKIUM, HYJIU (QYHKLIUU,




MPOMEIXYTKHU 3HAKOIIOCTOAHCTBA

3.3 Vicnonb3oBath rpaduky QyHKLIMN /151 pellieHusl ypaBHeHUi
3.4 Ctpouth YW uuTaTh TpadUKW JMHEWHOW (YHKI[MH, KBaJpaTUUHON (QYHKIWH,
' CTereHHOUW (PYHKLIUU C 1ie/IbIM T0Ka3aTesiemM
Ncnonb3oBath rpadmku GyHKLMN [/1s1 UCCIeI0BaHUS TIPOLIECCOB U 3aBUCUMOCTeN
3.5 NpYU  peIlleHUH 3aiau W3 JPYTMX yueOHBbIX TPeJMETOB U peajibHOW >KU3HH,
BbIp@KaTh (POPMYJIaMH 3aBUCUMOCTH MeX/y BeTMUYMHAMU
4 Hauana maremaTrueckoro aHaausa
41 OnepvpoBaTh  TOHATUSMU:  TOC/e[0OBaTebHOCTb,  apudMeTHueckKas U
' reoMeTpuyeckast [Iporpeccuu
40 OnepupoBaTh  TOHATUSMU:  OeCKOHeUHO  yObIBaroiias  TreoMeTpuuecKast
’ nporpeccusi, CcyMMa 6eCKOHeuHO yObIBaroLI[eif TeOMeTpHUUeCKOH MPOrpecCru
4.3 3aziaBath TIOC/IeJ0BAaTeIbHOCTH Pa3/TMUHBIMU CITOCOOaMU
44 Vcrnonib30BaTh CBOMCTBa IOC/e[0BaTeNbHOCTEN W TPOrPecCcuil [JJis pelleHus
' peasbHbIX 3a/]au NPUKIIaJHOr0 Xapakrepa
5 MHoKecTBa M JI0TUKa
5.1 OrnepupoBath MOHATHUSMU: MHOXXeCTBO, OIlepaLiui HaJi MHOXKeCTBaMU
59 Wcnons30BaTh TEOPETHKO-MHOKECTBEHHBIM anmapar [Jisd OMMCAaHUSl peasibHbIX
' TIPOLIECCOB U SIBJIEHUH, TPU PellieHnH 3a/jau U3 IPYruX yueOHbIX MpeMeTOB
5.3 OrnepupoBarh MMOHATUAMU: OIIpejesieHue, Teopema, C/le[CTBUe, [J0Ka3aTe/IbCTBO
11 KJIACC
Kop ~
IIpoBepsiemble npeMeTHbIE pe3y/ibTaTbl 0CBOEHUSA OCHOBHOM
NpoBepsieMoro <
o0pa3oBaTe/IbHOW MPOrPaMMbI CpPeJHETr0 001ero 06pa3oBaHus
pe3y/ibTarTa
1 Uucnia v BBIUKC/IeHUS
OrnepupoBath NMOHATUSAMU: HaTypasbHOe, LjeJI0e UMCJ/I0; UCII0/Ib30BaTh IPU3HAKU
1.1 JleTMMOCTU Lie/IbIX YKCeJ, pasjio)KeHWe 4YKuC/a Ha TMPOCTble MHOXXWUTEIU [JIs
pelleHus 3a7a4
1.2 OrneprpoBaTh MOHATHEM: CTeIleHb C paljMOHAIbHBIM TT0Ka3aTejieM
13 OnepvpoBaTh TMOHATUSMU: JioTapudM UKC/Ia, [eCTUUHble W HaTypasbHble
' norapuMsI
2 YpaBHeHUs U HepaBeHCTBa
[TpuMeHSTbL CBOWMCTBA CTerNeHH [jis TpeoOpa30BaHUs BbIpa)KEHUM, OMepHUpOBaTh
2.1 MOHATUSIMU: TOKa3aTeJIbHOE ypaBHEHME U HepaBeHCTBO; pellaTb OCHOBHbIE TUIIbI
rOKa3aTe/IbHbIX YPaBHEHU U HEPaBEHCTB
BbImonHATE  TIpeoOpa3oBaHMsI — BBIDAKEHWH,  COZAEP)KAIUX  JIOrapudMBbl;
2.2 OTepUpOBaTh MOHATUSIMU: JIoTapu(MUUecKoe ypaBHeHHEe U HEPaBeHCTBO; pelllaTh

OCHOBHBI€ THUIIbI JIOTapU(PMHUUYeCKUX YPaBHEHUI U HepaBeHCTB




2.3

HaXO,E[I/ITB penieHud HpOCTGﬁLLIHX TPUTOHOMETPDUUECKHNX HEDABEHCTB

OnepupoBaTh TMOHATUSIMM: CHUCTEMA JIMHEWHBIX YpaBHEHHWN U €€ pellleHue;

24 . .
WCTI0/Ib30BaTh CUCTEMY JIMHEMHbIX YpaBHEHUH /1/1s pellieHUsl MpaKTUYecKuX 3aziau
5c HaxoauTb pellieHrsi TIPOCTEMILKMX CHUCTEM UM COBOKYMHOCTEM paljoHaIbHbIX
' ypaBHEHUM U HepaBeHCTB
MopenvpoBaTh peasibHble CUTYallMU Ha si3bIKe aireOpbl, COCTAB/ISTh BBIPDAKEHUS,
2.6 ypaBHEHHSsl, HepaBeHCTBA M CHCTEMBbl II0 YCJOBUIO 3a[aud, MCC/Ie[0BaTh
TIOCTPOEHHbIe MO/Ie/TH C UCI0/Ib30BaHKEeM arlrapara ajareopsl
3 ®yHKLMU U TpadvKu
OnepvpoBaTth  MOHATHUSMU: rnepyoguueckass  (PyHKUWs,  TIPOMEXYTKH
31 MOHOTOHHOCTA (YHKIMM, TOYKM JKCTpeMyMa (YHKUWH, Haubosblllee U
' HauMeHblllee 3HaueHUsi (QYHKLUMM Ha T[POMEXYTKe; MCIO0Ab30BaTh MX [JId
vccieoBaHus PYHKLIWY, 3a[JaHHOW rpadvkoM
OnepupoBaTh TOHATUSMU: TpadUKW TIOKa3aTelbHOW, Jorapumuueckoit u
3.2 TPUTOHOMETPUYECKUX (YHKIUM; M300pakaTh MX Ha KOOPAWHATHOM TJIOCKOCTU U
VICTI0JIb30BaTh /1JI51 PelLleHus] YypaBHEHUU U HePaBeHCTB
33 M300paxaTh Ha KOOPAWHATHOW TUIOCKOCTH TpadMKH JMHEHHBIX YPaBHEHUH U
' WCTI0JTb30BaTh UX [Jisl pellieHusl CUCTeMbl JTMHEeWHBIX ypaBHeHUI
3.4 Wcnonb3oBath rpadvikv QyHKLMN [7151 UCC/IeI0BaHus MPOLIeCCOB U 3aBUCUMOCTeN
| U3 IPYTUX YueOHBIX JUCLIATIIMH
4 Hauana matemaTnueckoro aHaausa
OnepypoBaTh TMOHSATUSIMU: HerpepbiBHasi (YHKIUS, TPOM3BOJHas (YHKLWY;
4.1 WCIIO/Ib30BaTh TeOMeTpUUeCcKM U (U3UUeCKUd CMBIC TPOM3BOJHOM IS
pelilieHUs 3aZiau
40 HaxoauTh npou3BOAHBbIE 3/1eMEHTapHbIX (YHKLWW, BBIYUC/ATH IPOM3BOJHbIE
' CYMMBI, TIPOU3Be/IeHHs, YaCTHOTO (PYHKIIHIA
43 Vcrnonib30BaTh NPOU3BOAHYIO AJis MCC/Ie[oBaHus (QYHKLMKM HAa MOHOTOHHOCTb U
’ 3KCTPeMYMbI, IPUMEHSTh pe3y/bTaThl UCC/Iel0BaHUs K TOCTPOEHUIO rpadKoB
44 Wcrnonb30BaTh MPOU3BOAHYHO [l HAXOXK/AEHUSI HaWIyulllero peLieHus B
' TIPUK/IaJHBIX, B TOM UHCJ/Ie COL[Ma/IbHO-9KOHOMMUUECKHUX, 3a/iauax
45 OmnepupoBaTh  TOHATUSIMU:  TIepBooOpasHas W UWHTerpaj;  IOHMMATh
' reoMeTpuuYeCcKui U PU3NUeCcKUl CMbIC/T UHTerpasna
46 Haxogaute mepBooOpa3sHble 3j1eMeHTapHbIX (YHKLWH, BBIUMC/ISTb HMHTETPas o
’ dopmye HeroToHa — JletibHuia
47 Pemath mnpuknazHble 3a7jaud, B TOM UHMC/Ie COLMAJbHO-3KOHOMHYECKOIO0 U

¢bu3nUeckoro xapakrepa, CpeICTBaMH MaTeMaTHUeCKOTO aHaIu3a




ITPOBEPAEMBIE OJIEMEHTBI COAEP)XKAHUSA

10 K/TACC

IIpoBepsieMblii 3/IeMEHT CO/lepP)KaHUsA

Kop
1 Uucna v BBIYMCTIEHUS
ParmonanbHele urcsia. OOBIKHOBEHHbIE U JieCSITUUHBbIE [pOOH, TPOIeHTHI, OecKoHeuHble
11 neppoAudeckie apobu. ApudmeTnyeckde oOrepauM C pPalOHAIBHBIMK  UKMC/IaMH,
' npeoOpa30BaHMs YMC/IOBLIX BhIpaKeHUH. [IpuMeHeHune npobeil v MPOLEHTOB /il PeIIeHUs
MPUK/IAaJHBIX 3a/lau U3 Pa3/IMUHbIX OTpac/iel 3HaHUM U peanbHOM JXU3HU
[JeiicTBuTeNbHbIe uMC/la. PallMoHanbHble M UWppallMOHa bHble 4YKCIa. ApU(MeTHUeCcKHe
1.2 orepalid € /IeHCTBUTENbHBIMKA uMcAaMH. [Ipub/kéHHble BbIUMC/IEHHS, TIpaBU/IA
OKDYIJIeHUs], IPUKN/KA U OLIeHKA pe3yJbTaTa BbIYMC/IeHUN
CreneHb c uenbIM MoKasaTesneM. CTaHfapTHas (opMa 3anucu [eHCTBUTebHOr0 YWC/Ia.
1.3 Vcnonb3oBanve mnogxopsiedi ¢(OpMbI 3alyCy AeWCTBUTENbHBIX YMCeNl /sl pelleHus
NPaKTUYeCKUX 3a/,au U NpejCTaB/IeHus] JaHHbIX
14 ApudmeTtnueckrii KopeHb HaTypasbHOM cTerneHH. [leiicTBUsI ¢ apu(pMeTHUeCKUMU KOPHIMU
' HATypaIbHOMN CTereHn
15 CuHyC, KOCMHYC Y TaHI€HC YKUC/I0BOrO aprymeHra. ApPKCUHYC, apKKOCHHYC, apKTaHIeHC
' YHC/IOBOTO aprymMeHTa
2 YpaBHeHus1 ¥ HEpaBeHCTBA
2.1 ToxxzecTBa v TOXXJeCTBEHHbIe TIPe0Opa30BaHUs
99 [Tpeobpa3oBaHne TPUTOHOMETPUUECKUX BbIpakeHHWH. OCHOBHBIE TPUrOHOMETpPUYECKHe
' bopmyJIbI
2.3 YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeTo/ MHTepBasioB
2.4 | Permenue 1jenbix 1 JpoOHO-palMOHANIBHBIX ypaBHEHUN U HEPaBeHCTB
2.5 PemieHre vpparjioHa/IbHBIX YpaBHEHUM U HEPaBEHCTB
2.6 PerieHrie TPUrOHOMETPUUECKUX YPaBHEHUM
57 [IpumeHeHVe ypaBHEHMM M HepaBeHCTB K peLIeHHWI0 MaTeMaTUUeCKWX 3aau U 3ajad u3
' pa3MUUHBIX 00/acTell HAYKW U peasibHOM >KHU3HU
3 @OyHKIMU Y TPaQUKU
3.1 ®yuk1ms, criocobsl 3aganus GyHkyU. ['paduk GyHKimM. B3anMHo obpatHbie GyHKIMN
3.9 Ob6nacte ompesiesieHHsi U1 MHOXKeCTBO 3HaueHWM ¢yHKuuu. Hymu ¢ynxuym. [TpomexxyTku
' 3HAKOMOCTOSIHCTBA. YETHbIE U HeU8THbIe (PYHKLUU
3.3 CreneHHass (yHKLMsS C HaTypalbHbIM M 1LieJibIM I10KasaTesneMm. Eé cBoiicTBa U rpaguk.
’ CaoiicTBa U rpavK KOpHsl N-0i CTereHn
3.4 TpuroHomeTpryeckass OKpPY)KHOCTb,  OIpe/ie/leHMe  TPUTOHOMEeTPUYeCKUX  (yHKLMH




YKMCJIOBOTO apryMeHTa
4 Hauasia MmaTeMaTrueckoro aHanusa
41 [MocnemoBarenbHOCTH,  crocoObl  3a/jaHWsl  TIOC/Ie[OBaTe/IbHOCTeH.  MOHOTOHHBIE
' T10C/IeI0BATeILHOCTH
Apudmernueckass U reoMeTpuyeckas — Tporpeccuu.  beckoHeuHo — yObIBatolas
49 reometpuueckass mporpeccusi. Cymma OeckoHeuHO yObIBaromieli TeoMeTpHUuecKoi
’ riporpeccur. dopmysia C/I0XKHBIX IIPOLIEHTOB. VICIio/ib30BaHve MPOrpecCUy [jisl pelleHust
peasibHBIX 3a/jau NMPUK/IaHOTO XapakTepa
5 MHoKecCTBa ¥ JI0OTUKa
MHoskecTBO, omepaluu Haj MHOXecTBamH. [Iuarpammbl Oiinepa — BenHa. [IpumeHeHue
5.1 TEeOPeTUKO-MHOXXeCTBEHHOT0 arirapara Jijisi OfyicaHusl peasbHbIX MPOLIECCOB U SIBJIEHWH, TIPU
pellieHnH 3aZiau U3 IPYTUx yueOHbIX MpeJMeTOB
5.2 Ornipefenenve, TeopeMa, C/ieICTBUE, J0Ka3aTe/IbCTBO
11 KJIACC
Kop IIpoBepsieMblii 3/IeMeHT CO/iePXXaHUs
1 Uucsnia v BBIYMCIIEHUS
1.1 HarypasbsHble u njesible ynciia. [IpusHaku 1e/IMMOCTH Lie/IbIX YhCel
1.2 CrerieHb C pal[MOHa/IbHbIM TT0Ka3aTesieM. CBOMCTBa CTeTleH!
1.3 Jlorapudm umcia. [lecaTuuHble U HaTypajbHbIe JT0rapu@mbl
2 YpaBHeHMS U HEPAaBEHCTBA
2.1 [Tpeobpa3oBaHue BbIpaXkKeHUH, COZleprKalliix JorapuMbl
2.2 [Tpeobpa3oBaHue BbIpa)KeHHH, COZieprKallliX CTeTNIeH! C PaLMOHaIBHBIM MTOKa3aTesieM
2.3 [IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokasaresibHbIe ypaBHEHVs U HEPaBEeHCTBa
2.5 Jlorapudmuueckre ypaBHeHUs1 U HepaBeHCTBa
26 CucTrembl JIMHEMHBIX YpaBHEHMM. PellleHye NpUK/IafHBIX 3a/a4 C TMOMOIIBIO CUCTEMBbI
' JIMHEVHBIX ypaBHEHUH
2.7 CucTeMbl ¥ COBOKYITHOCTH PaLIMOHA/IbHBIX YPaBHEHWI U HEPaBEeHCTB
)8 [IpMeHeHVe ypaBHeHWM, CHCTEM U HEPaBeHCTB K pEIleHHI0 MaTeMaTU4yecKuX 3afiad U
' 3a/]a4 M3 pa3MUHbIX 00/1acTell HayKH M peaibHOM »KU3HU
3 ®yHKLMU U TPaQUKU
®yukuysa.  [lepuoguueckue  ¢GyHKUuM. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIMH.
3.1 MakcuMmyMmbl 1 MUHUMYMBI (GyHKLIMK. Hanbosibiliee ¥ HavMeHblIllee 3HaueHue (QYHKLIWU Ha
TIPOMEXXYTKe
3.2 TpuroHomeTrpruueckue GyHKIMH, UX CBOMCTBA U rpaku
3.3 [TokasarenbHas U orapupmudeckas (yHKLMH, UX CBOMCTBA U rPa(UKU
34 Wcrnionb3oBaHue rpaduKoB (PYHKIMI /1J1s1 pellieHUs] ypaBHeHUM U JIMHeWHBIX CUCTeM




Wcnonb3oBanve rpaukoB (GYHKLUMA [J/s1 UCC/IeJOBaHUsI TIPOLIECCOB U 3aBUCHUMOCTEM,

3.5 KOTOpble BO3HHUKAIOT TIPM DeIlleHHWH 3aflau U3 JIPYTUX y4yeOHBIX MpeJMeTOB U peasbHOU
JKU3HU

4 Hauasia MmaTemaTueckoro aHaausa

4.1 HernpepsiBHble (DyHKLMU. MeTo/ UHTepBaJIOB [i/Is pellieHs HepaBeHCTB

4.2 [Tpou3BogHas dyHkIMK. ['eoMeTpuueckuii U GU3NUECKUI CMBIC/ IPOU3BOTHOM

43 [Tpon3BogHbIe 3/1eMeHTapHbIX (QYyHKUMNA. POpMy/bl HaxOXKAEeHUs TPOM3BOAHON CYMMBbI,
' TIPOM3Be/IeHUs] U UaCTHOTO (PyHKLIWMH

44 [TpriMeHeHre IPOU3BOHOM K MCC/IeJOBaHUIO (PYHKLIMKA Ha MOHOTOHHOCTb U SKCTPEMYMBI.
) HaxosxaeHre HanOOo/b1LIero U HauMeHbIIIero 3HaueHus1 GYHKLIMY Ha OTpe3Ke

45 [IpuMeHeHre TIDOWM3BOAHOW [JiI HAXOXK[EHWsI HaWIyullero pelLleHusi B TIPUK/IaJHbIX
’ 3a/jauax, Ji/1s1 orpeziesieHUsi CKOpOCTH TIpOLiecca, 3aJaHHOro (popMyJIol UK rpauKom

4.6 [TepBooOpa3Has. Tabiura nepBoobpa3HbIX

47 WHuTerpan, ero reoMeTpuueckuid U (U3MYECKUil CMBICJA. BbluncieHWe WHTerpana Io

topmyne HetoToHa — JletibHuIa




TIIPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHHMSI OCHOBHOMN OBPA3OBATEJ/IbHOM
ITPOI'PAMMGBI CPEJTHET'O OBIIIETO OBFPA30BAHUSA

Kopg
MPOBEPsIeMOoro
TpeboBaHUs

IIpoBepsieMble TPe0OBAHKA K MPeJMETHHIM Pe3y/IbTaTaM 0CBOeHHA
OCHOBHO# 00pa30oBaTe/IbHON MPOrpaMMbI CpeJHero 001ero 06pa3oBaHusi

Bnagenve MerozsaMy [i0Kas3aTe/lbCTB, alrOpPMTMaMM pelleHUs 3ajau; yMeHue
(¢hopMyMpoBaTh U OTNEpHPOBATh MOHATUSIMU: OTpefiesieHre, akChoMa, TeopeMa,
Clie[iCTBUE, CBOMCTBO, TIPU3HAK, Jl0Ka3aTesbCTBO, pPaBHOCU/IbHbIE
GbOpMyMPOBKH; TPUMEHSATh WX; yMeHWe (OpMy/IMpoBaTh o0OpaTHOe W
MIPOTUBOIOJ/IO)KHOE YTBEp)KJEeHWe, TPUBOAUTH NPUMepbl U KOHTPIIPUMEpHI,
WCII0/Ib30BaTh METO/] MaTeMaTUueCKOM WHAYKLWHW; MPOBOAUTH J0Ka3aTebHble
pacCcyX/leHusl TpU pellleHuM 3a/ay, OLIeHUBaTb JIOTMYECKYI0 NPaBUIbHOCTb
paccy>k/leHul; yMeHue OINepyupoBaThb MOHATHUSMU: MHOKECTBO, MOJMHOKECTBO,
orepalMM  HaJ,  MHOXKeCTBaMM; yMeHHe  MCIO/b30BaTh  TEOPETHUKO-
MHO>KeCTBEHHbI arrapar s OMCaHNs peasbHbIX MPOLIeCCOB U SBJI€HWH U NPU
pellleHWy 3aflay, B TOM YHC/Ie W3 JPYruXx Y4eOHBIX TpeJMeTOB; yMeHUe
orepupoBaTh TMOHATUSAMU: rpad, CBsI3HBIM rpad, AepeBo, LMK/A, Tpad Ha
TJIOCKOCTH; yMeHHe 3aJaBaTb W OMUCHIBaTh Tpadbl pa3MUUYHBIMM CTIOCO0aMU;

WCM0/Ib30BaTh rpadbl MpH pellieHuy 3ajau

YMmeHue oneprpoBaTth MOHATUSMU: HaTypa/IbHOE UMCIIO, LieJIoe YMCIIO, CTeNeHb C
L|e/IbIM T0Ka3aTesieM, KOpeHb HaTypasbHOW CTeleHH, CTeleHb C paljiOHaIbHbIM
rokasaresieM, CTereHb C JeHCTBUTE/NbHBIM TIOKa3aTesieM, jorapudm uucia,
CMHYC, KOCHMHYC M TaHI€HC IPOU3BOJIbHOTO YHC/IA, OCTaTOK II0 MOZYJIIO,
palioHalbHOe YMCJ/I0, WppalMOHalbHOE YWCI0, MHOXECTBa HaTypasbHBIX,
LefblX, palMOHAIbHBIX, [JeWCTBUTeNbHBIX UWCeNl; yMeHHWe HCII0/Ib30BaTh
TIPU3HAKU [IeIMMOCTH, HaWMeHbILINM OO0Iuil AenuTesb U HauMeHblllee 00lijee
KpaTHOe, anroput™M EBk/yzia npy pemieHyy 3a/ay; 3HAKOMCTBO C Pa3/IMYHbIMU
MO3ULMOHHBIMM CUCTEMaMH CUMCJ/IEHUS; YMEeHHWe BBINOIHATh BbIUMC/IEHHE
3HaUeHWM W MpeoOpa30BaHUs BBIPAKEHWH CO CTeTeHsMU U Jjiorapudmamu,
npeobpa3oBaHusi JPOOHO-paLlMOHAIBLHBIX BbIPAKEHUM; yMeHHe OIephupoBaTh
MOHSATUSMU: 1oc/ieloBaTeIbHOCTh, apudmeTrueckas rporpeccus,
reoMeTpuuecKkas Tporpeccusi, 0OeCKOHeYHO YyObIBaroljasi TeoMeTpHuecKas
rporpeccusi; yMeHue 3a/laBaTh I10C/1e[j0BaTe/IbHOCTH, B TOM UMCJIe C TTIOMOLIbIO

peKyppeHTHbIX (OopMyJ/; yMeHHe OIepUpOBaTh TMOHATUSIMMU: KOMILJIEKCHOE




YKCJI0, COTPSDKEHHBIE KOMIT/IEKCHbIE YKC/Ia, MO/yJ/Ib ¥ apI'yMeHT KOMILJIEKCHOT'O
yncsa, dbopmMa  3amucuM  KOMIUIEKCHBIX ~ uWcen  (TeomeTpryeckas,
TPUTOHOMETpUUecKast u anrebpanyeckas); yMeTb TIPOU3BOJUTH
apu(mMeTrueckue AelCTBUsS C KOMIUIEKCHbIMHA UMC/IaMH; TIPUBOJUTH MPHUMeEpbI
WCIO/Ib30BaHUsI KOMIJIEKCHBIX UKCe/T; ONIePUPOBATh MOHATUSIMU: MaTpuLa 2x2 1

33, onpefiesiuTelb MaTPULIbl, TeOMeTPUUECKHN CMBIC/ OTIpe/ie/ITe/Is

YMeHue onepupoBaTh  TOHATHSIMH:  pallMOHa/bHbIE, WppalLMOHA/bHbIE,
roKa3aTeslbHble,  CTeleHHble,  JiorapudMuyeckde,  TPUTOHOMeTPUUECKHUe
yPaBHEHHS1 U HepaBeHCTBAa, UX CHUCTEMbl; YMeHHe OIepupoBaTh MOHSATUSIMU:
TOXK/IECTBO, TOX/IeCTBEHHOe IpeoOpa3oBaHUe, ypaBHeHWe, HEPaBeHCTBO,
cucTeMa ypaBHEHUM M HepaBeHCTB, PaBHOCH/ILHOCTb ypaBHeHHWH, HePaBeHCTB U
CUCTEeM; yMeHHe pellaTb ypaBHEHUsl, HEPAaBEHCTBA U CHUCTEMbI C TOMOIIbIO
pa3/NMUHBIX TPUEMOB; pellaTb YpaBHEHWs, HepaBeHCTBA U CUCTEMbI C
rnapaMeTpoM; MPUMEHSITb YpaBHEHUSs], HEPaBeHCTBA, UX CHUCTEMbI /ISl pelleHus
MaTeMaTHUeCKUX 3a/lay M 3a/lay M3 Pa3JUuHbIX 00/1acTell HayKd U peasbHOU

JKHU3HHU

YMmeHue  ornepupoBaTh  TIOHATUSMHU:  (PYHKLUS, UETHOCTb  (DYHKLIUH,
MEepUOJUYHOCTE  (PYHKL[MM, OrpaHUUeHHOCTb  (YHKLWHM, MOHOTOHHOCTB
GyHKIMH, SKCTpeMyM (YHKUUH, Haubosiblllee YW HaUMeHbIllee 3HauyeHUs
GyHKI[MM Ha TIPOMEXKYTKe, HerpepbiBHass (YHKIMS, aCHMIITOTHI rpaduka
GbyHKIMM, TepBasi M BTOpas Mpou3BojAHAsl (YHKLUH, TeOMeTpUUeCKUd u
(bu3nUecKnii CMBIC/T TIPOM3BOJIHOM, MepBooOpa3Hasi, Onpe/enéHHbId WHTErpart;
yMeHHe HaxOJWTb AaCUMMTOThl rpaduka GYHKLMM; YMeHWe BBbIUHC/ISTh
MPOM3BOJHbIe CYMMBbI, TIPOU3BE/IeHUs], YaCTHOTO U KOMIIO3ULIMM (DYHKLIUH,
HaxXO/IUTh ypaBHeHHe KacaTelbHOW K rpaduky (GYyHKLMH; yMeHHe HaXO[UThb
TIPOM3BO/IHBbIE 3/IEMEHTAPHBIX (DYHKIWM; yMeHWe HCIOb30BaTh MPOU3BOIHYHO
ISl uiccneioBaHust GYHKIMM, HaXOAUTb HauOO/bIlIe ¥ HaUMEeHBIIINe 3HaueHust
GyHKIMM; cTpouTh TpadvKd MHOTOWIEHOB C HCIIO/Ib30BaHMEM arrapara
MaTeMaTUueCKOTrO aHajau3a; TPUMEHATh TIPOM3BOAHYIO i HaXOXK/eHUs
HaWIyyulllero pelieHus B PUK/IAJHBIX, B TOM YHC/Ie COLMaTbHO-3KOHOMUYeCKUX
U (GU3MUeCKUX 3ajjauax; HaXOAWTh TUIOMAAU U O0bEMBI (DUTYD C TIOMOIIBIO
VMHTerpaja; TPUBOJWUTh TIPUMephl MaTeMaTHUeCKOro MOJe/NUPOBaHUsl C

MOMOIIbI0 AU depeHLanbHbIX YPaBHEHUH

YMeHHe OmnepupoBaTh MOHATUAMH: Tpapuk GYHKUUM, obOpatHas GYHKIus,
KOMIIO3MLMS  (PYHKLUMM, JUHelHass (yHKLUS, KBaJpaTWyHasg (QyHKLWS,
paLMoHanbHasl QYHKLHS, CTelleHHas! (PYHKLUs, TPUTOHOMeTprUYecKre (YyHKLIMY,

O6paTHLIe TPUTOHOMETPpHUYECKHE (1)YHKL[I/II/I, I10Kad3dTe/IbHdsd U J'IOl"apI/I(bMI/I‘-IeCKaH




GbyHKUMY; yMeHWe CTpOUTh TrpauKu U3yueHHbIX (YHKLUN, BBITIOTHSITD
nipeobpa3oBanusi rpauKoB GYHKLWH, WCIOJIB30BaTh TPAbUKU /sl U3yUeHUs
MPOLIECCOB Y 3aBUCHMMOCTeH, TpU pelleHWd 3ajau W3 JAPYrux yueOHBIX
NpeIMeTOB U 3a/jay M3 peasjibHOM >XU3HM; BbIpakaTh (hOpMy/IaMy 3aBUCUMOCTH
MeX/y BelWYMHaMH; MCII0/Ib30BaTh CBOMCTBAa M rpadukd GYHKUWN [/
pellleHUs ypaBHEHWi, HEpaBeHCTB U 3a/jau C TapamMeTpamH; Hu300paxarb Ha
KOOD/IMHATHOM MJIOCKOCTHM MHO’KeCTBA PelLleHWl ypaBHEHWM, HepaBeHCTB U UX

crucrem

YMeHue pelaTh TeKCTOBbIe 3a[jaud pasHbIX TUIIOB (B TOM YMCJ/le Ha MPOL|eHTHI,
[0 ¥ YacTW, Ha [IBIDKeHHWe, paboTy, CTOMMOCTb TOBAapOB U YCJIYT, HAJIOTH,
3aaun u3 00JIaCcTH YIIpaBeHWs JIMUHBIMA W CEeMeWHBIMU (UHAHCaAMM);
COCTaBJISATh BbIP@KEHWS, ypaBHEHUsl, HePaBeHCTBA M WX CUCTeMbI 110 yCJIOBUIO
3a/lauy, WCCae[oBaTh TO/IyYyeHHOe pellleHWe U OLleHMBaTh IpaBfoNof00HOCTD
pe3y/bTaToB; yYMeHHe MO/e/MpoBaTh peajbHble CUTyaluM Ha SI3bIKe
MaTeMaTHKH; COCTaBJISATh BbIPAa)KeHUs], YPaBHEHUs], HepaBeHCTBA U UX CUCTEMBI
10 YC/JIOBUIO 3a/layM, UCC/Ie[0BaTh IOCTPOEHHble MOZEIU C HCIO/Ib30BaHHEM

arrapara aireOpbl, ”HTePIPeTUPOBATh TIOTYYeHHBINA Pe3y/bTaT

YMmeHue orepupoBaTh TOHATUSMU: CpeJHee apudmeThueckoe, MeJMaHa,
HauOosibIllee ¥ HaWMeHbIllee 3HAUeHWs, pa3MaX, AWCIepCHsi, CTaHZAPTHOe
OTK/IOHEHWe UMC/IOBOrO Habopa; yMeHHe W3BJeKaTh, WHTEPIIPETUPOBATh
vHpOpMaLMIo, TIpeJCTaB/eHHYI0 B TaO/uWIjaX, Ha /[AuWarpaMMax, rpadukax,
OTPa)KaloLllyl0 CBOWCTBA peajibHBbIX IIPOLIECCOB W SIBJIEHUM; TpeZCTaB/IsATh
WHGOPMALIMIO C TOMOIIBI0 Tab/UI] U AUarpaMM; HCC/IeloBaTh CTaTUCTUYeCKHe
JlaHHbIe, B TOM UMCJie C MpuMeHeHHeM TrpadruyecKuX MeTO/0B U 3/IeKTPOHHBIX
cpeAcTB; rpaduuecku HCCIe0BaTb COBMECTHble HaO/IO/leHUs C TIOMOILbIO

JlyarpaMm pacCerBaHUs Y IMHEMHOW perpeccuu

YMeHHe OrepupoBaTh TOHATUSIMU: CAyYalHbIM OMBIT M C/IydyaiiHOe COOBITHE,
BEPOSITHOCTb  C/Iy4ailHOrO COOBITHSI; yMeHHe BBbIYUCIATH BEPOSITHOCTh C
WCMO/Ib30BaHUeM rparyecKUxX MeTO/0B; NMPHUMEHSTb (DOpPMyJibl CIOXKEHUS U
YMHOXEHUS] BEpPOATHOCTeW, (OpMyJly TIOJHOW BEPOSITHOCTH, (POpMyJy
BepHym, koMmOuHaTOpHbBIe (akTbl U (OPMYJIbI; OLIEHMBaTh BEPOSITHOCTH
peanbHBIX COOBITUH; YMeHHe OTNepHpOoBaTh TMOHSATHSAMU: CAydaiiHas BelWdvHa,
pacripefieieHe BepOSTHOCTeM, MaTeMaTHyeCcKoe O)XKHWJaHWe, AUCIepcus |
CTaHJAPTHOE OTKJIOHEHHWe CJ/IyyalHOM BeJWYMHBI, (PYHKLMM pacrpefiesieHdss U
IUIOTHOCTA PaBHOMEPHOIO, I10Ka3aTe/JbHOIO0 M HOPMAa/bHOIO paclipejie/leHul;
yMeHHe MCII0/1b30BaTh CBOWMCTBA M3YUYEeHHBIX pacIipefie/leHU [/1s1 pelleHust

3d/id4; 3HAKOMCTBO C INOHATHUAMM:. 3dKOH O0/IBIINX uucesl, METO/bl BLI60pO‘—IHbIX




WCC/Ie/JOBaHUM; yMeHUe TPUBOAMTL TIPUMepPhl MPOSIBJIEHUs 3aKOHa OOJIBIIMX
yrcesl B TPHUPOJHBIX U OOIECTBEHHBIX SIBJIEHUSX; YME€HHe OIepUpPOBaTh
MOHSATUSIMU: COYeTaHUe, MepecTaHOBKa, YUC/IO COUeTaHUM, YMCIIO TTIepecTaHOBOK;
6uHoMm HbloTOHa; ymMeHUe TIpUMeHSITb KOMOMHATOpHbIe (haKThl U PACCY’KIEeHHs
JUTsS pellieHusl 3a/lay; OLIEHUBATh BEPOSITHOCTH PeaslbHbIX COOBITHH; COCTaBJIATh

BEPOATHOCTHYIO MO e/Ib U UHTEPIIPETUPOBATH l'[OJ'Iy‘-IEHHbIﬁ pe3y/ibTaT

YMeHue onepupoBaTh NMOHATUSIMMU: TOUKa, MpsiMasi, IUVIOCKOCTh, NPOCTPAHCTBO,
OTpe30K, JIy4, BeJIMUMHA YIJIa, IVIOCKUM YroJ, [BYTPaHHbIN yroJl, TPEXTPaHHbIN
yroJi, CKpeLMBaolLiyecs MpsiMble, Iapaie/lbHOCTh U IepreHJUKYJISPHOCTb
NpSAMBIX M IIJIOCKOCTeH, yroj MeXAy TMpsIMbIMH, Yrojl MeXAy NpsMOd U
IVIOCKOCTBIO, IO/l MEX/Y IJIOCKOCTSIMU, PAaCcCTOSIHUe OT TOYKH [0 IJIOCKOCTH,
paccTosiHue MeXXIy IpSMbIMM, pPaCcCTOsSIHUE MeXJy IIJIOCKOCTSIMH; YMeHHe
WCMO/Mb30BaTh TMpPU  pellleHuM 33lad  u3yueHHble (akThl W TeopeMbl
IUVIaHUMETPUM; YMeHHe OlleHMBaThb pa3Mepbl OOBEKTOB OKPY’Kalolllero MHpa;
CTPOWUTh MaTeMaTUuyeckKue MOJeIU C TIOMOILLbI0 T'eOMeTPUUeCKUX MOHATHUI U

B€J/IMUWH, pelllaTb CBA3daHHbIE C HUMU IIPAKTHYECKHE 3a4a4YU
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YMeHHWe OrepupoBaThb TOHATHSMH: IUIOLIAb GUTYPbl, O0BEM (QUIYDHI,
MHOTOTPaHHUK, TIPaBUJIbHBIM MHOTOTDaHHUK, CeueHWe MHOTOTpaHHHKa, KyO,
napasienienumesl, TMpusMa, IuUpaMuja, ¢Gurypa u TOBEPXHOCTh BpallleHus,
LWIVHIDP, KOHYC, Imap, cdepa, mouaab cdepsl, IJIOL@Ab [OBEPXHOCTH
MUpaMU/Ibl, TIPU3MbI, KOHYyCa, LWIMHApPA, 00BEM Kyba, TPSMOYTOILHOTO
napasuienenunesa, NMpamMuzpl, NpyU3Mbl, LWIMHAPaA, KOHyCa, l1apa, pa3BépTKa
MOBEPXHOCTH, CeueHWs] KOHyca W LWIWHApPA, TMapasiefbHble OCH WIU
OCHOBAHHIO, CeueHHWe Il1apa, IUIOCKOCTb, Kacaroujascs cdepbl, LWIAHAPA,
KOHyCa; yMeHHe  CTPOMTb  CeueHWe  MHOTOTDaHHUKA,  H300pakaThb
MHOTOTPaHHUKH, (PUTYPbI U TIOBEPXHOCTH BpallleHHs], UX CeUeHusl, B TOM UuCIie C
MOMOILIbI0  97IEKTPOHHBIX  CpeJCTB;  yMeHUWe  TpPUMEHSTb  CBOMCTBA
reoMeTpuueckux (uryp, C€aMoCTOSITe/IbHO (DOPMY/IMPOBaTh  OMpeJesieHus
v3yyaemblx (Uryp, BbIBUraTb THUIOTe3bl O CBOWCTBAX U IIpPU3HAKax
reoMeTpuueckux ¢uryp, OOOCHOBBIBAaTL WM OINpOBEpPraTh UX; YyMeHHe
MPOBOAUTL KiaccuduKalyoo (Uryp Mo pa3idyHbIM TIPU3HAKaM, BBIMIO/IHATh

HEO6XO'E[I/IMBIG AOIIO/THUTEJ/IbHBIE TTOCTPOEHUA
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YMeHHe onepUpoBaTh TOHATHSMHU: [BIDKEHHe B IPOCTPAHCTBe, Mapasuie/ibHbINA
MepeHoc, CUMMeTPUsi Ha IUIOCKOCTH W B TPOCTPaHCTBe, IIOBOPOT,
nipeobpa3oBaHue Nof06us, 1oj00HbIe (GUTYpPBI; YMeHHe pacrio3HaBaTh paBHbIe U
nofobHble (UTYpB, B TOM UHC/e B TPUPOJE, WCKYCCTBE, apXWUTEKTYpe;

HCI0JIb30BdTh T'eOMeTpUUEeCKHEe OTHOLIEHUA TIpHU pEelIeHWH 3d[d4Y; HdXOOHWTb




reoMeTpuuecKrde BeJIMUWHBI (JJIMHA, YTOJ, TUIOIIa[b, 00bEM) MpH pelleHur
3aflau W3 [Ipyrux YyuyeOHBIX TIpeZIMETOB W W3 peabHON JKU3HU; YMeHHe
BBIUHC/IATE TE€OMETPUUECKHE BEeJMUMHBI ([/IMHA, YTO/, IUIOIIa[b, O0BbEM,
M7I01a/Ib TIOBEPXHOCTH), WCIIOJIb3ysl M3yueHHble (OpMy/bl U MeTO[bl, B TOM
yKc/ie: TJIoLa/lb MOBEPXHOCTU MUPaMKU/bl, IPU3MBI, KOHYCA, LIWJIMHAPA, TUIOIIa/b
cdepnbl; 00bEM Kyba, MPSIMOYTOJILHOTO Tapasuiesienuriesia, MMpaMH/ibl, TIPU3MBI,

LWIMH/IPA, KOHyCa, Illapa; YMeHHe HaxOJUTh OTHOILIeHWe 00BEMOB IMOJ0OHBIX

(uryp
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YMeHve ornepupoBaTh TMOHATUSIMU: TPSIMOYTO/IbHasi CHACTeMa KOOpJMWHaT,
BEKTOD, KOOpDJMHATbl TOUKHM, KOODAMHATHI BEKTOpa, CyMMa BeKTODOB,
Npou3Be/JieHre BeKTOpa Ha UMCJ/I0, pa3jioykeHre BeKTopa Mo 0a3ucy, CKalaspHoe
NpoKr3Be/leHre, BEKTOPHOe TMPOM3BeJileHre, yrojl MeXJy BeKTOpaMu; yMeHue
WCIO/Mb30BaTh  BEKTOPHbIM M KOODAWHATHBIM  METO[ [Ji  peLlieHusi

reoMeTpuiyeCKux 3a444 U 3a/id4 JpyTrux y‘IE6HBIX rnpeagMeToB

13

YMeHue BbIOMpATh MOAXOAAIMNA MeTOJ, [Jis pellleHus 3alaud; IOHMMaHHe
3HAUMMOCTH MaTeMaTUK{ B U3y4YeHUH TPUPOJHBIX U 00IIeCTBeHHBIX MPOLIECCOB
U SBJIEHWM; YMeHHe paclio3HaBaTb [IpOsB/IeHHe 3aKOHOB MaTeMaTUKU B
WCKYCCTBe, yMeHUe IIpUBOJUTb TpPUMepbl MaTeMaTH4yeCKUX OTKPBITHI

POCCUICKOM U MUPOBOM MaTeMaTh4YeCKOW HayKu




IIEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBbIX HA EI'D I1IO

MATEMATUKE

Kop IIpoBepsieMblIii 3/1eMeHT CO/iep)KaHUusA
1 Uucria ¥ BBIYUCTIeHUSA

1.1 HatypasnbHsble U Liesible yrcia. ITpusHaku 1e/TMMOCTH LjeJbIX Ynce

1o PatioHanbHble urcsia. OOBIKHOBEHHbIE U [leCSTUUHBIE APOOU, MPOLIeHTbI, OeCKOHEeuHble
' nepyuoiuuecKye Apobu

13 ApudmeTrueckuii KOpeHb HaTypaJbHOM cTerneHU. JleMcTBUs C apudMeThUueCKUMHU
' KOPHSIMU HaTypasbHOM CTeleHn

14 Crenenb C 1esnbIM nokasaTeseM. CreneHb C palMOHa/JbHBIM TNOKasaTesneM. (CBoMCTBa
' CTeleHu

15 CuHHyC, KOCHHYC M TaHTe€HC YMCJIOBOIO apryMeHTa. APKCUHYC, aDKKOCUHYC, apKTaHI'€HC
' YUCJIOBOI'O apryMeHTa

1.6 Jlorapu¢m uncna. [leciTUUHbIE U HaTypasbHble J0rapu(pMbI

[JelicTBuTe/bHBIe uMCIa. Apu(MeTHUecKde oOrnepalid C [eMCTBUTE/bHbIMUA UYUC/IaMHU.
1.7 [TpubmKEHHBIE BBIUMC/IEHUS, TPAaBU/IAa OKPYTJIEHWs, TPUKWZKA W OL|eHKa pe3yJbTara
BBIUKC/IEHUN

1.8 [TpeoOpa3oBaHue BhIpaXKeHUH

1.9 KowmmiekcHble uvciia
2 YpaBHeHUs1 1 HepaBeHCTBa

2.1 Llenbie 1 JpoOHO-palMOHA/IbHEIE YPABHEHUS

2.2 WppauyoHanbHble ypaBHeHUS

2.3 TpuroHomeTpruueckue ypaBHeHUs

24 [TokazaTenbHble U JorapuMuuecKrie ypaBHeHuUs

2.5 Llenbie 1 ;poOHO-palMOHA/IbHEIE HEPABEHCTBA

2.6 VppalioHabHbIe HepaBeHCTBa

2.7 IToka3arenbHble U 1orapu(MrUyecKrie HepaBeHCTBa

2.8 TpuroHomeTprueckue HepaBeHCTBa

2.9 CucTemMbl ¥ COBOKYITHOCTH ypaBHEHUM U HEPaBEHCTB

2.10 YpaBHeHUs1, HepaBeHCTBa U CUCTEMBI C [TapaMeTpamMu

2.11 Martpuija cCUCTeMbI JIMHENHBIX YpaBHEHUU. Orpesie/inTe/lb MaTPHUL{bI
3 @OyHKLMU U TpaUKU




®dyHK1Ms, criocobsl 3afanus GyHkuK. ['paduk GyHKImK. B3aumMHo obpaTHbie (HyHKIUH.

- YéTHble U HeuéTHble PyHKUMHU. [Teproauueckre GyHKIUN
O6nacTb omnpeziesieHUs] U MHOXXeCTBO 3HaueHW QyHKImu. Hym ¢pyHkipm. [TpomMexyTKu
3.2 3HAKOMOCTOSTHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (YHKIMU. MaKCHMyMbl U MUHHMYMbI
¢yskuyu. Hanbornblilee ¥ HavMeHblIllee 3HaueHre QYHKIMU Ha TIPOMEeXKYTKe
33 CreneHHasi ()yHKLMSI C HaTypa/ibHbIM U LieJIbIM TOKa3aTeseM. Eé cBoiicTBa U rpaduk.
' CaoticTBa ¥ rpaUK KOpPHS N-0l CTereHu
34 TpuronomeTrpuueckue GyHKLMH, UX CBOMCTBA U rpadyku
3.5 [TokasarenbHas u norapudmMuueckas GyHKIUM, UX CBOWCTBA U rpaduKu
36 Touku pa3pbiBa. ACUMITTOThI TpapuKoB PyHKIMI. CBOMCTBA (PYHKI[MM, HeMpepbIBHBIX Ha
' OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHUsT TIOC/IeI0BaTe/TbHOCTEN
3.8 ApudmeTHrueckas U reoMeTpuueckasi mporpeccu. @opmyra ClI0XKHBIX POLIEHTOB
4 Hauvana matematrueckoro aHaamsa
4.1 [Mpou3BogHast dyHkIMU. [Ipor3BO/iHBIE 37IeMeHTapHbIX (PYHKLINN
49 [IprMeHeHre MPOM3BOIHOM K UCC/IeOBaHUIO0 (DYHKLIMA HA MOHOTOHHOCTb U 9KCTPEMYMBI.
' HaxoskzieHre HauOObIIer0 U HAMMEeHbBIIIeTo 3HaueHUsT PYHKI[UU Ha OTpe3Ke
4.3 [TepBooOpa3sHast. ViuTerpan
5 MHo>KecCTBa 1 JI0OTUKa
5.1 MHOXXeCTBO, orepaijuu HaJi MHO)KeCcTBaMHU. [JrarpamMmel Ditiepa — BeHHa
5.2 Jlorvka
6 BeposTHOCTB ¥ CTaTUCTUKA
6.1 OrnucaTenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaropuka
7 I'eomeTpus
7.1 @Urypsl Ha MJI0CKOCTU
7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena ¥ MOBepXHOCTH Bpall{eHus
7.5 KoopauHate! 1 BeKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOT' O
IIPOIIECCA
OBSI3ATEJ/IbHBIE YUYEBHBIE MATEPHUAJIBI I/I1 YUEHUKA

METOJNYECKHNE MATEPUAJIbI VIS YUUTEJIA

IINPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChBI CETU
NHTEPHET

* YuurenbCcKuii roptan. https://www.uchportal.ru/

* Poccurickast snekTpoHHast mkosna. https://resh.edu.ru/

» Obpa3oBarenbHas coluanbHas ceThb. https://nsportal.ru/

* Bugeoypoxku https://videouroki.net

« Caiir ®I'bHY «DUITN» https://fipi.ru

* «[Togroroeka k EI'D n OI'D no matemaruke» https://math100.ru
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