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[. NMOACHUTEJIBHASA SAIINCKA

[Iporpamma auciuiuinHbl «MaTemaTuka» TpelHa3HaYeHa Ui U3Y4YeHUs
MaTEeMaTUKH B MpeJienax OCBOCHUSI OCHOBHOM MPodecCHOHaNIbHOM 00pa30BaTeIbHOM
nporpammbl CITO (OITIOIT CITO) Ha 6a3e ocHOBHOTO 001Iero oOpa3oBaHUs TPH
noaroroBke crnenuanuctoB cpennero 3eHa (IINICC3) cnenumansnoctu 13.02.13
OkcrtyaTanuss W OOCTYKMBAaHHME BJIEKTPUUECKOTO M BJIEKTPOMEXaHUUYECKOTO
000py10BaHUSI.

[Iporpamma pazpabotana B cooTBeTcTBUU ¢ TpeboBanusimu @I'OC cpennero
oO1ero o0pa3oBaHus, YTBEPKIACHHOTO MpUKa3oM MuUHHCTEpCTBA 0O0pa3oBaHUS U
Hayku Poccutickoit @eneparuu ot 17 mast 2012 roma Ne 413 (c usmeHenusimMu ot 12
aBrycta 2022 Ne732), npeabsBiasieMbIX K CTPYKTYpPE, COJECPKAHUIO U TUIAHUPYEMBIM
pe3yibTataM OCBOCHHS yueOHoro mpeamera «MaTeMaThka» C y4eTOM OCHOBHOM
00pa3oBaTeIbHONM MpOTrpaMMbl CpEIHEro0 OOIIero oO0pa3oBaHUs, YTBEPKIACHHOU
npukazoM MuHucrepcTBa npocenienus Poccuiickoit @eaeparuu 23 Hosiopst 2022
rojga Nel014, u ®I'OC cnenuaabHOCTH.

HucnunnnHa «MareMaTtuka» BXOJUT B COCTaB 00s3aTEIbHOM MPEaMETHOM
obnactu «Maremaruka u uHbopmaruka»y OI'OC cpegnero obiero odbpazoBaHus,
aBisieTca coctaBHoi yacThio [ITICC3.

ba3oBoe n3yuenune AuCUIIuHbI «MaTeMaTuka» J0JKHO 00€CIICUUTh:

. c(hOpPMUPOBAHHOCTh MPEJICTABICHUN O COLUAIBHBIX, KYJIbTYpPHBIX U
HUCTOpUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATUKH;

. c(hOpMHUPOBAHHOCTH JIOTUYECKOTO, aITOPUTMUYECKOTO u
MaTeMaTU4ECKOr0 MBIIIJICHNUS;

. c(hOPMHUPOBAHHOCTh YMEHHI TMPUMEHSATH TMOJIYYEHHBIC 3HAHUS TIPU
pELIEHNUU Pa3JIMYHbIX 33]1a4;

. c(OPMHUPOBAHHOCTh TPEJACTABJICHUA O MaTEeMaTUKE KaK 4YacTu
00111eueIOBEYECKON KYJIbTYpbl, YHUBEPCAJIBHOM S3bIKE HAyKH, T[O3BOJISIONIEM
OTUCHIBATh U U3y4aTh PEAIbHBIC MPOIIECCHI U SBJICHMUS.

B TeMartuueckux IMJjiaHax MNpPOrpaMMbl y4eOHbIA MaTepuan MpeACTaBleH B
dbopme uepemyromerocss pa3BepThIBAHUS OCHOBHBIX COJEPKATEIBHBIX JIMHUM
(anreOpanyeckor, TEOPEeTUKO-(PYHKIIMOHAILHON, YpaBHEHHM UM  HEPABEHCTB,
r€OMETPUYECKON, CTOXACTUUYECKOM ).

N3yuenne nqucuuiuinabl «MaTtemaTrkay 3aBepliaeTcs MOJIBEACHUEM UTOTOB B
(dopMe 3K3aMeHa B paMKax NMPOMEKYTOYHON aTTeCTalluu 00y4YaroUIXCs.



O01mme KOMIeTeHU NI

OK 01 BeiOupare crnocoObl peuieHus 3aaady
npodeccnoHaTBEHOMI JESITEIIBHOCTH
IPUMEHUTEBHO K Pa3JIMYHBIM KOHTEKCTAM

PE3VJIbTATBI OCBOEHUA JUCLHUITJIMHBI

HnaﬂnpyeMble pe3yJabTaThbl

o0yueHust

JIMIHOCTHBIC U METAINIPEAMETHLIC

- chopMHpOBaTh  TPAKIAHCKYIO  IO3UIIHIO
oOyuJatomerocs KaK aKTUBHOTO u
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I1eCTBa;
- TOTOBHOCTb K T'YMaHUTapHOW M BOJIOHTEPCKOHN
JESATEIIBHOCTH;

- OCO3HaTb JHUYHBIM BKJIAJ B IOCTPOCHHUU

YCTOMUYMBOTrO OYAYILIEro;

- chopMUpOBATH MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKU M OOILLECTBEHHOW NPaKTHUKH,
OCHOBaHHOTO Ha Jajore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MIOJINKYJIBTYPHOM MHPE;

- CaMOCTOSITENBHO (dbopMynupoBaTh u

aKTyaJIM3HpoBaTh MpoOiIeMy, paccMaTpuBaTh ee

BCECTOPOHHE;

- BHOCUTb KOPPEKTHUBBl B  JESATEIBHOCTD,

OLICHUBATh COOTBETCTBHE pE3YJNbTATOB LEJSM,

OLICHUBATh PUCKU MOCIEICTBUN AEATEIbHOCTH;

- paSBI/IBaTB eraTI/IBHOG MBIIIJICHUC HpI/I
pElIeHNH KU3HEHHBIX MPoOIeMm;
- CIIOCOOHOCTH u TOTOBHOCTH K

CaMOCTOATCIIBHOMY IIOHMCKY MCTOAOB PCIICHUA
MPAKTUYCCKUX 3aaa4d, MPUMCHCHUIO Pa3JIMYHBIX
METOJ0B ITIO3HAHUA,

- cTaBUTh W (HOPMYyIUPOBATH COOCTBEHHBIC

NpeaAMETHBIC

- BJIAJETh
QITOPUTMAMHU  PEILICHUS
(GopMynMpOBaTh  OINpPENENIEHUs,, AKCHOMBI MU
TEOPEMBI, IIPUMEHSATH ux, IIPOBOJIUTH
JIOKa3aTeNbHbIE PACCY)KIEHUS B XOAE PELICHUS
3ajad4;

- YMETb OIEpUPOBATH IOHATUSMU: CTEICHb
qucia, JIorapuM 4YUCIIa; YMEHHUE BBIIOJIHATh
BbIUUCIIEHHME 3Ha4eHUH U  1peoOpa3oBaHus
BBIDQKEHUII CO CTENeHsMH U Jorapudmamu,
npeoOpa3oBaHus JIpOOHO-pallMOHATIBHBIX
BBIPAKECHMUI;

- yMeThb BBIOMpATh MOAXOIAIIMN H3yYEHHBIH
METOJ IS PEIICHHA 3aJadd, pacro3HaBaTh
MaTeMaThuueckue (akTel M MaTeMaTHYecKue

METOJaMU J0Ka3aTcJIbCTB,

3a1a4;  yMEHHE

MOJIEIM B TPUPOJHBIX M  OOIIECTBEHHBIX
ABJIICHUSAX, B HCKYCCTBE, YMEHHME IIPUBOJIUTH
IIPUMEPBI MaTeMaTHYECKUX OTKPBITHH
POCCUICKOM M MHPOBOM  MaTeMaTU4YECKOH
HayKHU.

- yMeThb OIIEpUPOBATH MOHATUSMH:
MHOXECTBO, IIOJMHOXECTBO, OIEpaluy HaJ
MHOXECTBAMU; YMETh

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN

anmapar JUIsl ONMCAaHMs PEaJbHBIX MPOLIECCOB U
SBJICHUN U TIPU PELICHUH 3a]a4, B TOM YHCIIE U3
JIPYTUX y4eOHBIX PEAMETOB;



3aJaud B 0Opa3oBaTENbHOU JEATEIBHOCTH U
YKU3HEHHBIX CUTYaLHIX;
- YMETh MHTETPUPOBATHh 3HAHUA U3 Pa3HbIX
MpeIMETHBIX 00acTel;

- BbIABUI'ATH HOBBIC niacu, npeajiaratb
OPUIMHAJIbHBIC ITOAXOAbI U PCHICHU A,
- HUMCTh BHYTPCHHIOIO MOTHBAIUIO,

BKIIIOYAIOIIYIO CTPEMIICHUEC K JOCTHIXXKCHUIO LICIIN
" yCIiexXy, OIITUMU3M, THUIIUATUBHOCTb, YMCHUC
ﬂeﬁCTBOBaTB, HCXO0Od U3 CBOUX BO3MOKHOCTEH

- YMETh ONEPUPOBATH NOHATUSIMU: HATYPAIBHOE
YUCJI0, II€J0€ YHMCJIO, OCTAaTOK 110 MOJYIIIO,
PalMOHAIIBHOE YHUCII0, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBa HaTypaJbHbIX, LEBIX,
pPalMOHAIBHBIX, JEUCTBUTEIBHBIX YUCEN; YMETh
HCITOJI30BaTh MIPU3HAKHU JIEITUMOCTH,
HAaUMEHBIINI OOLIMI AEIUTEIh U HAaUMEHBIIEE
obmee kpaTHoe, anropuT™M EBkiampa mpu
pelleHnH 3a7ad; 3HAKOMCTBO C pPa3jIMYHbIMHU
MMO3UIIMOHHBIMHA CUCTEMaMH CUMCIICHUS;

- YMETh ONEepUpPOBATH MTOHSTHSMH:
KOMIIJIEKCHOE YHCIIO, CONPSIYKEHHbBIE
KOMIUIEKCHBIE YHCJIa, MOAYJb M apryMEHT
KOMIIJIEKCHOI'O qHCa, dbopma 3amnucu
KOMIIIEKCHBIX qucen (reomeTrpuueckasi,
TPUTOHOMETpHYECKas U anredpandeckasi); yMeTh
MPOU3BOJUTE apU(PMETHICCKHE JICUCTBHS C
KOMIUIEKCHBIMH YMCJIAMH; TTPUBOJUTH MPUMEPHI
HMCIOIb30BAHMS KOMIIJICKCHBIX YHCETT,

YMETh MOJEIIUPOBATH PEAIbHBIE CUTyallMHd Ha
SI3bIKE MATEMAaTUKH; COCTAaBIIATh BBIPAXKEHUS,
YpaBHEHUSI, HEPABEHCTBA M HX CHUCTEMBI IO
YCIOBUIO 3aJa4d, HCCIEA0BaTh MOCTPOCHHBIE
MOJIeJI C MCIOJIb30BaHUEM arrmapaTa anreopsl,
MHTEPNPETUPOBATh  MOJYYEHHBIA  PE3YJbTAaT;
CTPOUTH MATEMATHUYECKUE MOJENU C MOMOILBIO
F€OMETPUYECKUX TMOHATUM W BEJIWYMH, PElIaTh
CBSI3aHHBIE C HHUMHU [IPAKTUYECKUE 33J1a4u;

COCTaBIISITh  BEPOSATHOCTHYIO  MOJENb U
MHTEPIPETHUPOBATh  MOJYYEHHBIH  pe3yibTar;
pemate MpHUKJIaJHbIE 3aJadyd  CpeJCTBaMU
MaTEMaTUYECKOT0 aHajiu3a, B TOM 4HCIE

CONHUAJIbHO-O9KOHOMHWYECKOIoO H (bl/ISI/If-IeCKOFO



OK 02 Vcnonb30BaTh COBPEMEHHBIE CPEACTBA
TIOUCKaA, aHanmm3a " WHTEPIIPETAIUN
uHpopManuu, U HHOOPMAIIMOHHBIE TEXHOJIOTUU
JUIS  BBITIOMHEHHs 3a1ad  npodeccrnoHalbHOM
JeSTEeTbHOCTH

- YMCTb B3aHMOHeﬁCTBOBaTB C conuaJIbHbIMHU
HHCTUTYTaMU B COOTBETCTBUU C UX (I)YHKI_II/ISIMI/I
1 Ha3HAYCHUEM,

-CIOCOOHOCTh ~ OLEHUBaThb  CUTyallUI0 U
PUHUMATh OCO3HAHHBIE pemieHus,
OPHUCHTHUPYSICH Ha MOPAJIbHO-HPAaBCTBCHHLIC

HOPMBI U IIEHHOCTH;

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPYA0Jt00ue;

-TOTOBHOCTb K  aKTUBHOM  JEITCIHLHOCTH
TEXHOJOTHYSCKOM u COoIMaJIbHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH,
IJIAaHUPOBATh U
CaMOCTOSTECILHO
JIeSITENLHOCTD;
-MIOJIy4aTh HOBBIE 3HAHUSA, €r0 MHTEPIIPETALUU,
peoOpa3oBaHUI0 U NMPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX CUTYAIUSIX, B TOM YHCIIC IIPU CO3/IaHUU
y4eOHBIX U COIMABHBIX TPOEKTOB;

- BBISIBJIITh IPUYMHHO-CJIEJCTBEHHBIE CBA3U U
aKTyaJIM3UpOBATh 33Jayy, BbIIBUIaThb TUIIOTE3Y
€€ pCLICHUS, HaXOIUTh AapPryMEHThl IS
JI0KA3aTeJIbCTBA CBOUX YTBEPKICHUM,

3a7aBaTh NapaMeTPbl U KPUTEPUH PEILICHHUS;

- BIJICTh HaBBIKaMU MONy4eHUs! HHPOpMAIUU
W3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIILHO
OCYILIECTBJIATH IOUCK, aHAJIN3, CUCTEMATU3ALUIO
Y UHTEPIPETANI0 HHOOPMAITUU PA3TUIHBIX
BUJIOB ¥ JOPM MpeACTaBICHUS;

- HCTIONIb30BaTh CPE/ICTBA MH(POPMAITMOHHBIX

U KOMMYHUKAIIMOHHBIX TEXHOJOTUW B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX n

BBIIIOJIHATH TaKyIo

XapaxTepa.

-YMETb ONEepUPOBATh MOHATHIMHU: pallMOHAIbHAS
¢GbyHKUIMA, MOKa3zaTenbHas (DYHKIHS, CTeTeHHas
byHKIHS, sorapudmudeckas dbyHKIMSA,
TPUTOHOMETpHUYECKHE  (YHKIHMH, OOpaTHbIC
(GYHKIMH; YMEHHE CTPOUTH IpaduKy N3ydeHHBIX
GyHKUMH,  WCMONB30BaTh  rpaduku  mpu
U3y4CHUH IMIPOIECCOB M 3aBUCHMOCTEH, IIpH
pelIeHNH 3a1a4d U3 JAPYruX Y4eOHBIX MPEIMETOB
M 3aJad M3 pEATbHOM IKHM3HHU; BBIPAXKAThH
(hopMynaMu 3aBUCUMOCTH MKy BETHUYNHAMU;
-yMETh OIEPUPOBATh IOHATUSIMH: TOKIECTBO,

TOXKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, cucreMa ypaBHCHHI u
HEPAaBCHCTB,  PaBHOCHIBHOCTh  YpPaBHCHHIA,
HEPAaBEHCTB M CHUCTEM,  pallMOHAJIbHBIE,

HppannoOHaJIbHBIC, IMOKA3aTCJIbHBIC, CTCIICHHBLIC,
norapupMHUECKHe, TPUTOHOMETPUYECKHUE
YpaBHCHUA, HCPABCHCTBA U CUCTEMBI,
yMETh pellaTh YPaBHEHUS, HEPaBEHCTBA U
CHUCTEMBl C TIIOMOILBIO PA3IUYHBIX IPHUEMOB;
peuiaTtb yYpaBHCHHUA, HCPABCHCTBA MU CUCTEMBI C
napaMeTpoM; MIPUMEHSATh ypaBHEHHS,
HCPaBCHCTBA, nux CHUCTEMBbI oJig pelICHUA
MaTeMaTHYeCKUX 3a/ad U 3ajjad U3 Pa3IUuHBIX
oOnacTell HayKu U peaJibHOM JKHU3HH;
- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU:
JIBUJKEHHE, ITapaJUICIbHBIN IEPEHOC, CUMMETPHS
Ha MJIOCKOCTH U B IPOCTPAHCTBE, TTOBOPOT,
npeoOpa3zoBaHue no100us, T0J00HbIE (PUTYPHI;
- yYMeThb pacro3HaBaTh paBHbIE U MOI00HBIE
¢burypsl, B TOM 4ucie B IPUPOJE, UCKYCCTBE,
apXHUTEKTYPE;



OK 03 [IlnmanupoBaTh M  PEAIU30BBHIBATH
COOCTBEHHOE MPOPECCHOHATFHOE U JTMYHOCTHOE

pas3BUTHE, HPEAIPUHUMATENBCKYIO
JeSATEILHOCTD B

npodeccnoHalbHOM  cdepe,  HCIOIB30BaTh
3HAHWA 1O (DUHAHCOBOW TPAMOTHOCTH B
pa3IAYHBIX

JKU3HCHHBIX CUTYyallUigX

OpPraHM3alMOHHBIX 337a4 C  COOJIOJICHHEM
TpeboBaHUI SPrOHOMHKH, TEXHHUKH
0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M JTHYECKHX  HOPM,  HOPM
MH()OPMAIIMOHHON OE30MaCHOCTH;

- BJIaJIeTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
uHpopmanuy, HHOOPMAITMOHHON 6€30IacHOCTH
JMYHOCTH

- TOTOBHOCTb K CAMOBBIPAXKCHUIO B PAa3HbIX

BUJAaX HCKYCCTBA, CTPEMJICHHE TMPOSBIATH
Ka4yeCcTBa TBOPUCCKOM JTMUHOCTH;

-UMETh ~ HMHTEPEC K  pa3inyHbiM  cdepam
npodeccCHOHAIHON ~ IeATENhHOCTH, YMEHHUE
COBEpIlIaTh ~ OCO3HAHHBIA  BBIOOp  Oymylmeit
npodeccun W peanu3oBBIBATE  COOCTBCHHBIC
’KM3HEHHBIC TUIaHbI; TOTOBHOCTH U

CIIOCOOHOCTh K 00pa3oBaHUIO u

caM000pa30BaHUIO Ha IPOTSKEHUH BCEH JKU3HU;
-aHAJIM3UPOBATh IIOJIYYEHHBIE BXOJAE PEIICHMS
3a/la4d Pe3yJbTaThl, KPUTUYECKU OLEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3HPOBAaTh W3MEHEHHE B
HOBBIX YCJIOBUSIX;

- CAMOCTOSITEIBHO COCTABIIATH IUIAH PEIICHUS
IpOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIOYTEHUM;

- YMETb OLIEHUBATh PUCKM U CBOEBPEMEHHO
IIPUHUMATBH PEUICHUS 110 UX CHUKEHUIO;

- c(hopMHUpPOBaTh IPU3HABATH CBOE MPABO U
MIpaBo JPYTHUX JItO/Iel Ha OIMIMOKH.

- YMETb UCIIOIb30BATh T€OMETPUUECKUE
OTHOLICHHUS, HAXOAUTh FEOMETPUUECKUE
BEJIMYMHBI (JJIMHA, YTOJI, IJIOMIA/]h, 00BEM)
IIPU PELICHNH 33134 U3 IPYTUX y4eOHbIX
IIPEAMETOB U U3 PEAIBHOM KU3HU

- YMETh OIIEPUPOBATH IIOHATHSIMU:
panroHalbHbIE, HPPAIlHOHAIILHBIC,
NIOKa3aTeIbHbIe, CTETIEHHBIE, Torapu(pMHUIECKHE,
TPUTOHOMETPHUYECCKHUE YPABHCHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHITHIMHU:

MHOTI'OrpaHHUK, CCHCHHUEC MHOT'OI'paHHHKa, KY6,

napauielienure 1, pu3Ma, nupamuaa, purypa u

[MOBEPXHOCTH BpallleHUs, LUIUHAP, KOHYC, LIap,

chepa, ceueHus: GUTYpHI BpallleHUs, IIIOCKOCTD,

Kacaromasicsi cepsl, MUINHIPA, KOHYCA,

TIOIA/Ib TOBEPXHOCTU MTUPAMUIBI, TPU3MBI,

KOHYCa, [IINHJIPA, TUIOHIaab cQepbl, 00beM

Ky0a, IpsIMOYTOJIBHOTO TIapasliesIenuiea,

NUpaMUIBL, IPU3MBL, HUIWHAPA, KOHYCA, I1apa;

- yMeTh  U300pakaTb  MHOTOTPAaHHUKH |
MMOBEPXHOCTU BpalICHUA, UX CCUCHUA OT PYKU,
C TIOMOUIbIO YEpPTEKHBIX HWHCTPYMEHTOB U
OJICKTPOHHBIX CPCACTB, YMCTbH pPACIIO3HABaTh
CUMMETPUIO B TIPOCTPAHCTBE;  YMETh
pacro3HaBaThb MMPAaBUJIbHBIC MHOT'OI'PAaHHUKH;

- YMCTb OIICpHUPOBATH IIOHATHUAMMN:
MpsAMOYTOJIbHaA CHCTEMA KOOpJAUHAT,
KOOpAUHATBI TOYKH, BCKTOP, KOOPAUHATHI
BCKTOpa, CKaJIpHOC IIPOM3BCACHUC, YIOJ



MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,
IIPOM3BEICHNE BEKTOPA Ha YHUCIIO;

- HAXOJUTh C TOMOIIBI0 M3YYEHHBIX (HOpMyI
KOOpJIMHATBl CEpeAMHbl OTpe3Ka, pPacCcTOSHHE
MEXy ABYMSI TOUKAMU;

- yMeThb ONEpUpoBaTh MOHATHAMM: TIpad,

CBs3HBIM rpad, nepeBo, mwmki, Tpad Ha

IUIOCKOCTH; YMEHHUE 3aJaBaTb M OIIMCBIBATh

rpadpl pa3IMYHBIMH CIIOCOOAMU; MCIIOJIb30BATh

rpadsl Ipu pelIeHNH 3a/1a4;

- yMeTh CBOOOJHO ONEPUPOBATH HMOHATHSIMH:

coyeTaHue, IepecTaHOBKa, YHCIO COYETaHUH,

YHCIIO TepecTaHOBOK; OuHOM HpIOTOHA; ymeTh

OPUMEHATh ~ KOMOMHAaTopHele  (akThl U

paccyXJIeHHs AJIs pelleHUs 3a/1a4;

- yMeTb HaXOJWUTh BEPOSTHOCTU COOBITHH C

UCTIONB30BaHUEM  TpaduyecKux METO/IOB;

OpPUMEHATh JUId  peuleHus 3aaad  (popmyiisl

CIIO)KEHUSI W YMHOXCHHS  BEpOATHOCTEH,

dopMyiny TOJHOW BEpOSATHOCTH, (HOPMYITY

bepnymin, komOuHaTopHble PakThl U POPMYIIBL;

OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITH;

- yMETb ONepUpOBaTh MOHATHIMHU: CIydailiHas

BEIMYMHA,  paclpesielieHne  BEeposATHOCTEH,

MaTeMaTHYeCKOe  OXHIAHUE, TUCTEPCHS |

CTaHJAPTHOE OTKJIOHEHHE CIIy4aifHOW BEJIMYHHBI,

GyHKIMK ~ pacmpeneieHuss ©  IUIOTHOCTH

PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJILHOTO

pachpeseneHuii; yMeTh HCIOJNb30BaTh CBOICTBA

M3YyUEHHBIX paclpesielieHui A pelieHus 3a/1a4;

3HaKOMCTBO C TIOHSATHSIMH: 3aKOH OOJBIINX

YHCeNl, METOAbl BBIOOPOYHBIX HCCIIEAOBAHMIA;

YMETh TPUBOJIUTH ITPUMEPHI MPOSBICHHUS 3aKOHA



OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATH U
paboTaTh B KOJUICKTUBE 1 KOMaH/Ie

TOTOBHOCTb ITPOTHBOCTOSATH UJICOJIOTHH
IKCTpEeMH3Ma, HAIMOHAIN3Ma, KCeHOhoOuH,
JTUCKPUMHHAIIMH TI0 COITUATBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHATILHBIM
MIPU3HAKAM;

- chopmMEpOBaTH HPABCTBEHHOE CO3HAHUE,
3THYECKOTO ITOBEJACHUS;

- TOTOBHOCTb K TPY/AY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYA0I00ue;

- CTaBUTh POOJIEMBI U 3a/1a4H, JOMYCKAIOIIHE
albTEPHATUBHBIEC PELICHUS;

- BJIQJIETh Pa3IMYHBIMH CIIOCOOaMU OOIIEHUS U
B3aHMOJCHCTBUS;

-apryMEHTHUPOBAHO BECTH JINAJIOT, YMETh
CMSTYaTh KOH(QIUKTHBIE CUTYAIUH;

- Pa3BEPHYTO M JIOTHYHO W3JIaraTh CBOIO TOUKY
3pEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;
COBMECTHAs JIeSITCIbHOCTD:

- TOHMMaTh W MCHOJb30BaTh MPEUMYILECTBA
KOMaHIHOW ¥ WHIMBUIYaTbHOU paboThL;

OOJIBIINX YUCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHHSIX

- yMeTb CBOOOJHO ONEPHPOBATH MOHATHIMHU:
miomaas (Gurypsl, o6beM GUTYpBI, BETHYMHA
yria, paccTOSHUE OT TOYKM JI0 IUIOCKOCTH,

paccTosHHE MEXIYy TPSMBIMH, PacCTOSHHE
MEXIy  IUIOCKOCTSAMH,  IUomanb  chepsl,
IUIOIIAJb TOBEPXHOCTH HHPAMUIBI, IPH3MBI,
KOHYCa, HWINHApA, o0beM KyOa,

MPSMOYTOJIBHOTO TapaljIe/IeuIeaa, MHPaMUIbI,
NPU3MBI, LWIWHIPA, KOHYycCa, Ilapa; YMEHHE
HAXOJWThb OTHOIIEHHE OO0BEMOB MOJOOHBIX
¢buryp.

- YMETh ONEPUPOBATH MOHATUSMU: CIyYaWHBIH
ONBIT U CIy4ailHO€ COOBITHE, BEPOATHOCTH
CIIy4aifHOTO COOBITHS,

yMETh BBIYHCIISITh BEPOSITHOCTh c
HCIOJIb30BaHUEM rpaguIecKux METOOB;
MPUMEHATh (POPMYJIBI CIOKEHHS U YMHOXKECHHS
BEPOATHOCTEH, KOMOWHATOpHBIE (aKThl U
dbopMynbl TpU pEHICHWW 3a/aad; OIEHUBATH
BEPOATHOCTH DPEATbHBIX COOBITHI; 3HAKOMCTBO
co CITy4yalHBIMU BEJINYMHAMUY; yMEHUE
MPUBOAUTH TPUMEPHI  MPOSBIEHUS  3aKOHA
OOJBIITUX YHCENl B MPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHHSX

- yMeTh CBOOOJHO ONEPUPOBATH TOHSITHUSIMU:

CTENEHb C IEJIbIM  IIOKa3aTelieM, KOPEHb
HaTypaJIbHON CTEIIEHHU, CTEIEHb c
palMOHAIbHBIM  IIOKa3aTeleM, CTEIEHb ¢

JIeHCTBUTEIbHBIM(BEIIIECTBEHHBIM ) TIOKA3aTEIIEM,
norapudmM YHUCla, CHHYC, KOCHUHYC U TaHTEHC
MIPOU3BOJIHLHOTO YHCIIA;



- BBIOMpAaTh TEMATHKy M METOJIBI COBMECTHBIX
JNEUCTBUM C y4eToM OOIMX HHTEPECOB |
BO3MOXKHOCTEH KaXKJ0TO YICHA KOJIJICKTHBA,

- KOOpPAWHUPOBATh M BHINOJHATh pPabOTy B
YCIOBUSIX  pEajbHOrO, BUPTYaJILHOTO i
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- chopMupOBaThH CaMOKOHTPO!JIb, YMETh
MIPUHUMATH OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CIOCOOHOCTh QJaNTUPOBATHCA K
SMOITMOHAIBHBIM H3MEHEHUSM U  IPOSIBIATH
rMOKOCTb, OBITh OTKPBITHIM HOBOMY;

- chopmupoBaTh COLIMaJIbLHBIE HAaBBIKH,
BKJIFOYAFOIIHEC CIIOCOOHOCTE BBICTPaUBaTh
OTHONICHUS C JPYTUMHU JIOJbMHU, 3a00TUTHCH,
MPOSIBJISITE UHTEPEC U pa3peniaTh KOHMIUKTHI;
c(hOpMHUPOBATH MIPUHSTHIE MOTUBBI U APTYMEHTHI
JIPYTHUX JIIOJICH MPU aHAIM3E PE3YJIbTATOB
IEeITEIbHOCTH

- yMeTh CBOOOJHO ONEPUPOBATh MOHATHUSIMHU:
rpadux

byHKIIH,
byHKIHH,
TUHeWHas (QyHKIuS,
creneHHas (QyHKIus

GyHKIUS, KOMITO3UIIUS

oOparHas
KBaJpaTHU4Has (QYHKIUS,
C LEJbIM II0Ka3aTeleM,
TPUTOHOMETpHYECKHEe  (DYHKIHMH, OOpaTHBIE
TPUTOHOMETpUUYECKHE (DYHKIMHU, MOKa3aTesIbHas
U Jjorapumuueckas (QyHKIMH; YMETb CTPOUTH
rpaduku GyHKIIUN, BBITOIHATEH MPE0Opa3OBaHUS
rpaduKoB QyHKITHIA;

- YMEThb HCHOJIb30BaTh rpadpuku QyHKUMHA s
M3yYeHHs] TIPOLIECCOB W 3aBUCUMOCTEH TIpH
peLIeHUH 3aJa4d U3 APYruX y4yeOHBIX NPEeAMETOB
U W3 PEaTbHOHN XHU3HM; BBIpAXKaTh (HOpMyTIamu
3aBUCUMOCTH MEX/y BEJITUUYNHAMM;

- CBOOOJTHO OTIEpUPOBATh MOHSATHIMHU: YETHOCTD
byHKIIH, MIEPUOIUIHOCTD byHKIUY,
OTPaHUYEHHOCTh  (DYHKIMH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (DYHKIMH, Hauboblee U
HaMMEHBbIIIee 3HAYCHUS GbyHKIAN Ha
IPOMEXYTKE; YMEThb IMPOBOJIUTH MCCIIEJOBAHUE
byHKINY,

- YMeThb HCHOJb30BaTh CBOWCTBA U TpaduKu
GyHKIMI 715 pelieHusl ypaBHEHUH, HEPaBEHCTB
M 3aJad C [apameTrpamu; u300paxkaThb Ha
KOOPJMHATHON IIJIOCKOCTH MHOKECTBA PEUICHUHN
YpaBHEHMI, HEPABEHCTB U MX CUCTEM;

- YMeThb CBOOOJHO OIEPHPOBATH MOHSATHSIMH:

TOYKa, TMpsAMasg, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, MJIOCKHUI yroi, IByrpaHHBIA yrodi,
TpEeXTPaHHbIHI yrod, nepeceKaroIuecs,

napajiyiCJIbHbIC W CKPCIIWBAIOMIUECA IIPSAMBIC,



OK 05 OcyniecTBiasTe yCTHYIO U IMCBMEHHYIO
KOMMYHHKAIMI0 HAa TOCYJapCTBEHHOM S3BIKE
Poccuiickoit denepanun C Y4ETOM
0COOEHHOCTEeH COIMABHOTO U  KYJIBTYPHOTO
KOHTEKCTa

- TpPHUHATH

00IIIEYETOBEYECKHE

TPaaAULIUOHHBIC

ACMOKPATUUCCKHUE HCHHOCTH,
- COBCPUICHCTBOBATH

YUTATEIHCKYIO

KYJIbTYPY

HalTMOHAJIbHBIC,

TYMaHHUCTUYCCKUC n

SA3BIKOBYIO n

KakK

cpezacTBa

napajjiCJIibHOCTb n NEPpUNCHAUKYIAPHOCTDb
IPSIMBIX U INIOCKOCTEH, YroJl MEXIYy IPSIMbBIMHU,
YroJa MEXIy IMpsAMOHM M INIOCKOCTBIO, YIOJI
MEXIY IUIOCKOCTSIMH; YMEHHME MCIIOJIb30BaTh
OpU peHIeHWH 3a/1a4 HM3ydeHHble (AKThl U
TEOpEMBbl IUIAHUMETPUM; YMEHHE OLEHUBAaTh
pa3Mepbl 00BEKTOB B OKPYKAIOILIEM MUPE; YMETh
OIEpUPOBATh  IOHATUSAMHU:  MHOTOTPaHHUK,
ceyeHue MHOTI'OIrpaHHHKa, IIPaBUJIbHBIN
MHOTI'OIpaHHMK, NpuU3Ma, Nupamuia, Gurypa u
IMMOBEPXHOCTH BpalllCHUA,

IWIMHAP, KOHyc, 1map, cdepa, pas3BepTka
MMOBEPXHOCTHU, CCUCHHA KOHYCAa H IHJIMHAPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHHUIO, CEUEHUE
mapa, IJIOCKOCTh,  Kacaromiascs  cdepsl,
LWIMHIpA, KOHYCa; YMEHUE CTPOUTb CEUEHHUE
MHOI'OrpaHHuKa, I/I306pa)KaTI~) MHOTI'OIr'paHHUKH,
(GuUrypsl 1 IOBEPXHOCTH BPALLECHUS, UX CEUEHMUS,
B TOM 4HCJIC C ITIOMOUIBIO 3JICKTPOHHBIX CPECIACTB,
YMEHHME NPUMEHATh CBOWCTBA I'€OMETPUUYECKUX
¢uryp, CaMOCTOATEIIBHO (dbopMynupoBaTh
ONpeNieieHnsl HU3ydaeMblX (QUryp, BBIIBUTATh
THUITIOTE3bI (6} CBOMCTBAxX u IMpU3HAKax
reoMeTpuuecKkux ¢Guryp, OOOCHOBBIBATH HIIU
OITpOBEPIraThb ux, YMCHUC MMPOBOAUTH
kinaccupukanuioo  GuUryp 1o pasiuyHbIM
IMpU3HAKaM, BBITIOJIHATH HCO6XOILI/IMI)IC
JIOTIOJTHUTEIIbHBIE TOCTPOCHHUS

- YMETH OIIEpUPOBATh MMOHATUAMU:
cpenHee apu(pMeTHYECKOE, MeEANaHa,
HauOoJIbIlIee ¥ HAaWMMEHBIIIEEe 3HAUCHUS, pa3Max,
qucrepcus, CTaHJApTHOE OTKJIOHEHHE
YHUCJIOBOTO Ha0O0Pa;



B3aUMOJCHCTBUS MEXAY JIOAbMU U TO3HAHUS
MUDA;
- OCO3HATh IIEHHOCTH HAy4YHOW JI€ATEIbHOCTH,

T'OTOBHOCTB OCYHICCTBJIATDH IIPOCKTHYIO u
HCCICA0BATCIILCKYIO JACATCIIBHOCTD
WHAUBUAYAJIBHO U B I'PYIIIIC,

- BHOCHUTH KOPPCKTHUBBI B JACATCIIBHOCTD,

OIICHUBATh COOTBCTCTBUC PEC3YJbTAaTOB ILCIIAM,
OIICHUBAThL PUCKU HOCJIGIICTBPIIZ ACATCIIBHOCTH,

- BIAJETh HaBBIKAMU y4eOHO -
HCCIIEA0BATENbCKON u IIPOEKTHOM
NesITebHOCTH, HaBBbIKAMHU paspeuieHus
pooem;

- co3JaBaTh TEKCThl B PA3JIMYHBIX (opmarax c
y4eTOM Ha3HaueHus HH(OpManuu | LEeIeBOM

ayTUTOPUU, BBIOWpAas ONTUMAIbHYIO (opMy
MIPEACTABICHUS U BU3YyaTU3allNH;

- BJaJeTh HaBbIKAMU MO3HABATENIbHOM
pediiekcuu  Kak  OCO3HAHMSA  COBEPIIAEMBIX

JEUCTBUA W MBICIUTENBHBIX IPOLIECCOB,
pe3yJIbTaTOB U OCHOBAaHMI1

Hux

- YMETh H3BJIEKaThb, HHTEPIPETUPOBATH
UH(POPMALUIO, NIPEJICTABICHHYIO B Ta0IMLIax, Ha
auarpammax, rpadukax, OTPAXKAIOILYIO
CBOMCTBA pealbHBIX IIPOLECCOB M SBICHMIA,
NPEACTaBIATh MHPOPMALHUIO C  TOMOLIBIO
TabIIHIL u JarpaMM; HCCIJIEI0BATh
CTaTUCTHUYCCKHUEC HOaHHBIC, B TOM 4YHUCIC C
IpUMEHEHHEeM  rpauyeckux  METOJOB U
3JIEKTPOHHBIX CPEJICTB;

- YyMETb OIIEPUPOBATh IOHATUSAMHU: TOYKa,
IpsiMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN
yrou, CKPEILMBAIOIINECS IIpsIMBIE,
apaJuIeIbHOCTD u MEPIEeHIUKYISPHOCTD
IPSIMBIX U INIOCKOCTEH, Yrojl MEXKIY NPsSMBIMH,
YroJa MEXIy HpsAMOM M INIOCKOCTBIO, YIOJI
MEXy INIOCKOCTSMH, PACCTOSIHUE OT TOYKHU JI0
IIJIOCKOCTH, PaCCTOAHUC MCXKAY IMIPAMBIMHU,
paccTosHUE MEXKIY MJIOCKOCTSAMU;

- YMCTh HCIIOJb30BaTh MHNpHU PCIICHUU 3ajayd
U3Y4YEHHbIE (DAKThl U TEOPEMBbl IUIAHUMETPHH;
yMEHHE  OLEHMBAaTh  pa3Mepbl  OOBEKTOB
OKPY’KAroIIero MUpa;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATUSIMHU:

cpenHee apupMeTuIecKoe, MeJuaHa,
HauOoJblllee ¥ HaUMEHbIIIee 3HAUYCHHUS, pa3Max,
JUCTICPCUsS, CTaHJAPTHOE OTKJIIOHEHHWE  JUIs
OTIHCAHUS YHCIIOBBIX JTaHHBIX; YMETb

HUCCIIEIOBATh CTAaTUCTHYECKHUE JaHHBIE, B TOM
qrclie ¢ MPUMEHEHHEeM TpauyecKuX METOI0B U
AJIEKTPOHHBIX CPEACTB; rpadgudecku
HCCIIEN0BATh COBMECTHBIE  HAOMIOAEHHUSI C
MOMOUIBIO MarpaMM pPACCEMBAHUS U JIMHEHHOU
perpeccuu



OK 06 [IposBATh IPaX1aHCKO-
HNaTPHOTUYECKYIO TO3UIMIO, JEeMOHCTPUPOBATH
OCO3HaHHOE MIOBEJICHUE Ha OCHOBE
TPaAULIMOHHBIX OOIIEUEIOBEYECKUX IEHHOCTEH,
B TOM 4YHCI€ C YYE€TOM TapMOHHU3AIUH
MEKHALMOHAIBHBIX ~ M MEXPEIUTHO3HBIX
OTHOILICHHIA, MPUMEHSTh CTaHJapTHI

AHTHKOPPYIIIUOHHOI'O ITOBEACHUA

- TOTOBHOCTh K aKTHBHOH JCATCIHLHOCTH
TEXHOJIOTHYECKOU n COIIMAJIbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,
IJIAHUPOBaTh M CAMOCTOSITEIILHO BBITIOJIHATH
TaKyIo JIeATeIbHOCTb;

- IJIAHUPOBAaTh W OCYIIECTBISATH JCUCTBUS B
OKpYJKaloIlled Cpelie Ha OCHOBE 3HAHUA LENeH
YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA;

- CaMOCTOSITETIHLHO OCYIIIECTBIISATh
MO3HABATEIBHYIO  JIESTEIBHOCTh,  BBISBIIATH
mpoOJieMbl,  CTaBUTh ©W  (POPMYIHPOBATH
COOCTBEHHBIC 3aJaud B  00pa3oBaTeIbHOMN
NESTSIIbHOCTH U KU3HEHHBIX CHTYaIlHIX;

- cmocoOCTBOBATH (hopMUPOBAHHIO u

MIPOSIBJICHUIO INUPOKOW JPYIULIHMM B Pa3HbIX
00J1acTsX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOIi
o0pa30BaTeNbHbIN U KyJIbTYPHbII YPOBEHb;

- chopMHpOBaATh, pa3BUBAThH CIIOCOOHOCTD
IMOHUMATb MHP C MIO3UIIHUU APYTOro 4€JIOBCKa

- YMETh pellaTh TEKCTOBbIE 3aJauyd pa3HbIX
TUMOB (B TOM 4YHCIE Ha NPOUEHTHI, JOIH U
YacTH, Ha JBW)KEHUE, pPabdoOTy, CTOMMOCTb
TOBapoOB M YCIyT, HAJOTH, 33Ja4yu U3 00JIacTH
yIpaBiIeHUS JUYHBIMU U CeMEHHBIMU
¢dbuHaHcamm); COCTaBJISATh BBIPAKCHMUS,
YpaBHEHHUs, HEPABEHCTBA U HUX CHUCTEMBI I10

YCIOBUIO 33/a4yd, HCCIECI0BaTh IIOJy4YCHHOE
pemiCcHuC U OLICHUBATh HpaBI[OHOI[OGHOCTb
PE3YIIBTaTOB,

- yMeThb OIIEpUPOBATH MIOHATUSAMU:
OIlpeJIeTICeHne, aKCHOMa, TeopeMa, CIIE/ICTBHE,
CBOWCTBO, IPU3HAK, J0Ka3aTeIbCTBO,
PaBHOCWIIbHBIE (OPMYITHPOBKH;

- y™merp  ¢opMyiupoBarb  oOpaTHOoe U
NPOTUBOIIOJIOKHOE  YTBEPXK/ACHHE, NPUBOIHUTH
IpUMEPBl U KOHTPIPUMEPBI, HCIIOIL30BATh

METOJI MaTeMaTHYeCKOW WMHIYKLUHU; MPOBOJUTh
JIOKa3aTelbHbIE PACCYXKICHHUS TpPU PEUICHUU
3ajjay, OILIEHMBATh JIOTMYECKYIO IPaBUIbLHOCTh
pacCyXJICHUH;

-yMeTb CBOOOJHO OINEPUPOBATH MOHATHIMMU:
HIOCJIEI0BATEIIBHOCTD, apupmMeTHIecKas
nporpeccusi,  reoMeTpudeckas — Iporpeccus,
OeckoHEeYHO  yObIBaromiasi  reoMeTpuyYecKas
IPOrPECcCHUs; YMETh 3a]aBaTh
MIOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C ITOMOIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

- yMeTh BBIOMpATh MOIXOIAIIUNA METOJ IS
pelieHust  3aJa4yM; I[OHUMAaHHWE 3HAYUMOCTHU
MaTEMAaTUKN B HN3YUYCHUHN IIPHUPOAHBIX n
OOIIIECTBEHHBIX MPOIIECCOB U SIBICHU; yMETh
pacrio3HaBaTh MPOSIBIICHHE 3aKOHOB MaTEMAaTHKU



OK 07 CopeiicTBOBaThH COXPAHEHHUIO
OKPYXKaIOIIeH Cpedbl, PpecypcocOepereHuIo,
OPUMEHATh 3HaHUS 00 W3MEHEHUH KIIMMaTa,
TIPUHIUIIBL OepeKIMBOrO  MPOU3BOJICTBA,
3QQEeKTUBHO [EHCTBOBaTh B YPE3BBIYAIHBIX
CUTyaluiIXx

- HE IpEeANpUHUMATh ACUCTBUSA, NPUHOCIIINE
BpEl OKPYXAKOUIEH CpeAE;

- YMETh MPOTHO3UPOBATH HEOIATONIPUSITHBIE
JKOJIOTMUYECKUE MOCIICICTBHS
MpeaNpUHIMAaeMbIX J€HCTBUI, MpeaoTBpallaTh
ux;

-pacIMpuTh OTIBIT
IKOJIOTHYECKOHN HAIPABICHHOCTH;
- pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMBI C
YUYCTOM aHAJIM3a UMCIOIINUXCS MAaTCPpUAJIbHBIX

1 HEMaTepHUaIbHBIX PECYPCOB;

- OCYIIECTBISTH IEJICHANPABICHHBIA TOHMCK
MepeHoca CpeAcTB U CIOCOOOB JEHCTBUS B
podecCHOHALHYIO CPEey;

-yMETh IEPEHOCHUTH 3HAHMSI B TIO3HABATEIBHYIO U
IMPAKTUYCCKYIO O6HaCTI/I KHU3HCACATCIIbHOCTH,

- IpeAsIaraTh HOBbIE IPOEKTHI, OI[CHUBATh

nacu ¢ NO3MUMU HOBU3HBI, OPUTHMHAIIBHOCTH,
MPaKTUIECKON 3HAYUMOCTH;

- 1aBaTb OUCHKY HOBLIM CUTYyallUsIM, BHOCHUTD
KOPPEKTUBBI B ACITEILHOCTh, OLIEHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEIISIM.

JACATCIIBHOCTH

B MCKYCCTBE, YMETb IPUBOJAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHM pPOCCUMCKOW U
MHUPOBOM MaTEMaTU4ECKON HAyKU

YMETh ONEpPUPOBATh HOHATHUAMH: (YHKIHA,

HEeNpepbIBHAS byHKIMS, MIPOM3BOIHAS,

nepBooOpa3Hasi,  ONPENEICHHBIM  HMHTErpal;

YMETh HAaXOAUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX

(GyHKIUH, UCTIONB3Ys CIIPAaBOYHBIE MaTepUaIbl;
UCCIIEIOBATh B MPOCTEHINNX CIydasx GyHKIUU
HA MOHOTOHHOCTb, HAXOJUTh HAWUOONIbIINE U
HaMMEHBIINE 3HAYCHUS PYHKIIUH;

- CTPOUTH rpaduxu MHOTOYJICHOB c
MCIIOJIb30BaHUEM anmapara MaTeMaTH4ecKOro
aHau3a;

- NPUMEHATh NPOU3BOAHYI0 IIPHU  PELICHUU

3aJa4 Ha JIBMDKEHHE; pellaTh MPaKTHUKO-

OpUEHTUPOBAaHHBIE 3a7aud HAa HAUOOJIbIIME U

HAUMEHbBIIINE 3HAYCHMsS, Ha HAXOXJICHUE IYTH,

CKOPOCTH U YCKOPEHUS;

-yMETh OIIEPUPOBATh MOHATHUAMHU: JIBUKCHHE B

IIPOCTPAHCTBE, 0/100HbIE ¢burypsl B

IIPOCTPAHCTBE;

- ACTIOJIB30BAaTh OTHOIIIEHHE TIoma e
MOBEpXHOCTEH M 00BEMOB MONOOHBIX (UTYD

IIpU pElIeHNH 3a/]1aY;
- YMETb BBIYMCIIATH T€OMETPUUYECKUE BEITHUNHBI
(mmuHa, yrom, IUIOmAAL, OOBEM, TUIOIIA/Ib
MOBEPXHOCTH), UCIIOJIb3YSl U3YYEHHBIE (POPMYJIBI
U METO/IBI;

- YMETb OIIEpUPOBAThH HOHATUSAMHU:
HENPEePBhIBHOCTh (PYHKLIMH, aCUMITOTHI Ipaduka
¢byHkunMu, TepBas M BTOpas MPOU3BOJHAS
GYHKIIMM, TEOMETpUYEeCKUd U  (PU3UUECKHid



- BJIAJIETH
HCCIIE0BATEILCKOM
JIeSITEILHOCTH,

HaBBIKaMH
u
HaBbIKaMH

y4eOHO-
IIPOEKTHOMI
paspelieHus

CMBICJIBI IIPOU3BOJHOM, nepBooOpasHas,
OIPECIICHHBIA HHTETPal;

- yMeTh HaxOJWThb AaCHUMIOTOTHI Tpadura
(GYHKLIMH; YMEHHE BBIYUCIATH IPOU3BOJHBIE
CYMMBI, IPOM3BEEHUS, YACTHOTO ¥ KOMITO3ULIUU
(GyHKLIMH, HAXOAUTh YpaBHEHUE KacaTeJIbHOM K
rpaduKy QyHKIHNH,

- YMEThb HCHOJb30BaThb IPOU3BOJHYIO JUIA
UCCIICIOBAaHMs  (QYHKUMH, IS HaXOXKACHUS
HAWIy4IIero peuleHus B INPHUKIANHBIX, B TOM
qucie COLIMAJIbHO-9KOHOMHMYECKUX u
dusnyeckux  3ajayax, IS ONpelesICHUs
CKOPOCTH M YCKOPEHHUS; - HaXOJUTh IUIOIIAIU U
o0beMbl (GUIyp C MOMOILBIO HHTErpaia;
IIPUBOJIUTH IpUMEpBI MaTEeMaTHYECKOI 0
MOJIETIMPOBAHUS c IIOMOUIBIO
Qg epeHaIbHbIX yPaBHEHUH;

- yMeThb CBOOOJHO OIEPUPOBATh MOHATUSIMMU:
IPSIMOYTOJIbHAsE CHCTEMa KOOpPJAUHAT, BEKTOP,
KOOpAMHATBl TOYKH, KOOPIMHATBI BEKTOPA,
CyMMa BEKTOpOB, NpPOU3BEIECHHE BEKTOpa Ha
YHuCI0, pa3jokKeHHe BekTopa 1Mo  0Oaswucy,
CKaJISIpHOE IIPOM3BE/ICHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEKIY BEKTOpPAMH; YMEHUE
HCIIOJIB30BaTh BEKTOPHBIM M KOOPAMHATHBIN
METOJ JUISl PEIICHUs T€OMETPUYECKUX 3aJad U
3aj1a4 IpYTUx y4eOHBIX MIPEIMETOB;
OIepUpOBaTh MOHATHAMM: Marpuua 2x2 u 3x3,
ONpeAeNnuTeNb  MaTpULlbl, TE€OMETPUUYECKUIl
CMBICII OIIPENETUTENS

- yMeThb CBOOOJIHO ONEpUPOBATH MOHITHUSIMHU:
cpenHee apu(pMeTHYECKOE, MeEANaHa,
HauOoJbIIee U HaUMEHbIlIEEe 3HAUYEHHUS, pa3Max,



npobiuem;

- co3aBaTh TEKCThl B PA3IMYHBIX (opmarax c
y4eTOM Ha3HaueHus MH(OpMAIMu M LEIEeBOM
ayAUTOpUH, BbIOMpas ONTUMAaIbHYIO (opMy
MpCACTABJICHUA U BU3YyaJIU3alluH,

- BJIaZICTh HaBBIKAMU MOJIy4€HUS UH(DOpMaLK
13 UCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSATCIIbHO
OCYILLECTBIIATh aHAIN3, CUCTEMATU3ALHIO U
MHTEPIPETAINIO HH(POPMALIUN PA3TUIHBIX
BUJIOB U ()OPM IIPECTABICHMUS;

- HCTIOJIB30BATh CPEACTBA MHPOPMAITMOHHBIX

U KOMMYHUKAI[MOHHBIX TEXHOJOIMH B PELICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHbIX u
OpPTraHU3alMOHHBIX  3a7ad ¢  COOIIo/IeHUuEM
TpeOoBaHUI SPrOHOMUKH, TEXHUKU
0€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEpexKEHMS,
IPaBOBBIX M 3TUYECKUX  HOPM,  HOpPM
MH()OPMAIIMOHHON 0E30MMaCHOCTH;

- BJIaJIeTh HaBbIKaMM PAacliO3HaBaHMS U 3aILUTHI
nHpopmanuy, THPOPMAITMOHHOHN 0€301acHOCTH
JMYHOCTH

- BHOCUTH KOPPCKTUBBI B ACATCIIbHOCTD,
OLIEHUBAaTh COOTBETCTBHE pPE3YyJIbTATOB LEJIM,
OIICHUBATb PUCKHU HOCJ'IC)ICTBI/Iﬁ ACATCIIBHOCTH,

JUCIIEpCHUs, CTaHJApPTHOE OTKJIOHEHUE
OINMCAaHUS YMCIOBBIX IaHHBIX;

- YMETb UCCIEN0BATh CTATUCTUYECKUE JAHHBIC,
B TOM 4HCJIE€ C IPUMEHEHHEM TIpaduuecKux
METOZIOB M 3JIEKTPOHHBIX CPEJICTB; TpapuuecKu
UCCIIeIoBaTh  COBMECTHblE  HAONIOJNEHHUS  C
IIOMOILBIO IMAarpaMM pacCEUBaHUS U JIMHEHHON

perpeccum.

IS

- YMCTb p€ulaTb TCKCTOBLIC 3a/1a41 PA3HBIX
THUIIOB (B TOM YHMCJI€ Ha POLEHTHI, J0JIH U
4acTu, Ha IBUKEHUE, paboTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH, 33/1a4l U3 00J1acTH
YIpaBJICHUA JAYHBIMU U CEMEUHEBIMU
(buHaHCAMM); COCTABIISAThH BBIPAKECHHUS,
YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI 110
YCIIOBHIO 3a]1a4H, UCCIIE0BATH MOTYYCHHOE
peIIeHNe U OLIEHUBATh MPABI0MOA00HOCTh
pe3yIbTaToB;

- ymetb  ¢dopmynupoBaTh ~ oOpaTHOE W
MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, MPHUBOIUTH



OpUMEpbl M KOHTPIPUMEPBI, HUCIIOJIL30BATh
METOJI MaTeMaTH4eCcKOW WHAYKIHHU; MPOBOIAMUTH
JIOKa3aTelbHbIE PACCYKICHHUA NpPU PELICHUU
3a7a4, OIIEHUBATh JIOTMYECKYIO IPAaBUIBHOCTH
pacCyXIEHUI;

- yMeThb ONEpPHPOBaTh MOHATHAMHU: rpad,
CBs3HBIM rpad, nepeBo, mwmki, Tpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M OIUCHIBAThH
rpadpl pa3IMYHBIMH CIIOCOOAMU; MCIIOJIb30BATh
rpadpl Ipy peIeHNH 33134



II. TEMATHUYECKOE INTAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA
YACOB, OTBOJIUMBIX HA OCBOEHHME KAX IO/ TEMBI
[Ipyn peanuzanuu coaepkanus AUCHUIUIMHBL «MareMaTtuka» B Mpeaenax
ocBoenusi OINIOIT CITO na 6a3ze ocHOBHOrO 0OmIEro 0Opa3oBaHUs C MOJYyYEHHEM
cpennero obmero o6pazoBanusi (IIIICC3) makcumanbHas yuyeOHash Harpyska
oOyuaromuxcsi coctapisier 284 yaca u3 Hux 144 yacoB nekuuu, 114 yacoB
MPAKTUYECKUX 3aHATHI; BHEAYJUTOpPHAs CaMOCTOSITENIbHAsg paboTa OO0yJaromMxcs
10 ygacoB, mpomexxyTouHasi arTectanus B ¢popme dk3ameHa B 1 u 2 cemectpe — 12
4acos.



TemaTuuyeckoe NVIAHUPOBAHUE

HaunmenoBaHmue pa3xeioB u

Couepma}me yqeﬁnoro marTrepuaJa, KOMﬁHHHpOBaHHLIe 3aAHATUSA U IIPAKTHYCCKUEC 3aHATUSA,

O0BbeM yacoB

TeM caMoCTosiTe/IbHAs padoTa 00y4aroIuXcs
1 2 3
Paspnen 1. [loBTopenue kypca 7 -9 kiaacca 20
Tema 1.1.I'eometpus Ha OcHoBHbIE GUTYpHI HA TUIOCKOCTH. [Tnomaay. 4
IIJIOCKOCTH
Tema 1.2. Unucna u JlelicTBuS HAJ MOJNOKUTEIBHBIMU U OTPULIATEIbHBIMY YHCIaMU, OOBIKHOBEHHBIMH U AE€CATUYHBIMU 4
BbIUKCIIeHMs. BolpakeHus u npob6simu. JleiicTBus co cTeneHsMu, (GOpPMYIIbl COKPAIIEHHOTO YMHOKCHHUS.
npeodpasoBaHus VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YPAaBHEHUM U CUCTEMbI HEPABEHCTB. 2
Tema 1.3.1IpoueHTs! OcHoBHbIE 337ja4n Ha NPOLIEHTHI. [IpocThie U CI0XKHBIE IPOLEHTHI. 4
IIpakTH4yecKkue 3aHATUSA
I13 Nel.Pemenue ypaBHeHui 1 HepaBeHCTB. CHCTEM ypaBHEHUHN U CUCTEM HEPABEHCTB. 4
13 Ne2.BxoaHO# KOHTPOJIb 2
CamocrosiTeibHAas padoTa: BBIIOJHEHHE 1\3 IO pasaeny 1 1
Pa3nes 2. IlpsiMble ¥ JIOCKOCTH B POCTPAHCTBE 24
Tema 2.1. OcHOBHBIE [Tpeamer crepeomerpun. OCHOBHBIE MOHATHUS (TOYKA, MPsiMast, INIOCKOCTh, IPOCTPAHCTBO).
MIOHATHUSA CTEPEOMETPHHU. OCHOBHBIE aKCHOMBI CTCPCOMCTPHHU. HepeceKanmHeCﬂ, napauiCIbHbIC U CKPCIIUBAIOIIUCCA
PacrooKeHne mpsSMBIX U npsmele. [Ipu3Hak u CBOMCTBO CKpeIMBaOIMXcs NpsAMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPBI 4
IIJIOCKOCTEN
Tema 2.2. [1apamnensHOCTb [TapamnensHele npsimast U mnockocTs. Onpenenenue. [Ipuznak. Ceoiictsa. [lapamiensHbie
IPSMBIX, IPSAMON M mockoctu. Onpenenenue. [Ipusnak. CroiictBa TeTpasap u ero snemenTsl. [lapannenenunen u ero 4
IJIOCKOCTH, TUIOCKOCTEH aseMeHThl. CBOHCTBA IPOTUBOIOJIOXKHBIX TpaHel n AuaroHanei napamienenunena. [loctpoenue
ceueHuil. Pemenue 3agauy.
Tema 2.3. [TepnienqukynapHele npsimslie. [lapaniensHble npsMble, IEPIEHAUKYISIPHBIE K INIOCKOCTH.
T[TepreHAUKYISPHOCTS [Tpu3Hak neprneHuKyIIpHOCTH IPSIMOM U IIIOCKOCTU. IleprieHAuKysp U HaKJIOHHAS. 4

OPSMBIX, IPSIMOH U
IUIOCKOCTH, MJIOCKOCTEN

[TepniengukynsapHele m10ckocTH. [Ipu3HaK nepneHInKyIsIpHOCTH II0cKocTel. PaccTosHus B
IIPOCTPAHCTBE.




Tema 2.4.Teopema o Tpéx
HEPHEHINKYIIIPax

Teopema o Tpex nepneHAUKYIspax. JJokazarenbcTBO. YTOI MEXAY IPSAM Oil U IMIIOCKOCTBIO. YTOI
MEXIY IIIOCKOCTSIMHU.

IIpakTnyeckue 3aHATHS

[13 Ne3.Pemenue 3anay. [Ipsimbie 1 MI0CKOCTH B IPOCTPAHCTBE.

13 Ne4.KonTponbHas padota Nel

CamocTrosiTesibHAs padoTa: BEITIOTHEHHE \3 TTO pasaery 2.

TeMaTuka BHeayIMTOPHOI caMOCTOSITEJIbHOM PadoThI:

[TapamnensHOE IpoeKTHpPOBaHUE. [L10Wadb opmozoHanvHou npoekyuu. I300paxeHue
MPOCTPAHCTBEHHBIX QUTYD.

Pa3znen 3. KoopanHaTtsl M BEKTOPBI

24

Tema 3.1. MeToa koopiuHaT B
MIPOCTPAHCTBE

[IpsimoyronbHas (ekapToBa) cucTeMa KOOpAuHAT B mpocTpaHcTBe. Dopmyna pacCTOSIHUS MEXIY
JBYMsI TOUKaMH. YPaBHEHMsI MpPSIMOU u miaockocmu. Vicnonb3oBaHuE KOOPIMHAT IMPU pELICHUU
MaTEMaTUYECKUX U MPUKJIAJAHBIX 3a/a4.

Tema 3.2.Bektopsl B
IPOCTPaHCTBE

BexTtopel. Monynb BekTopa. PaBeHcTBO BekTOpoB. Cli0’keHHE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha
yucio. PasiiokeHue BeKTOpa IO HANpaBICHHUAM. YTOJI MEXAy ABYyMs Bekropamu. IIpoexnus
BekTOpa Ha ock. Koopaunatel Bekropa. CkajsspHOE IPOU3BEIEHHE BEKTOPOB.

Kommanapuele BeKTOphl. Pa3znoxkeHue BekTopa MO TpEM HEKOMIUIAHAPHBIM  BEKTOpaM.
Vcrionbs30BaHHe BEKTOPOB MTPU PEIICHUH MATEMATHYECKUX U MIPUKIIAHBIX 33/1a4.

IIpakTHYecKkue 3aHATHA

Ne5.CocraBnenue ypaBHeHUs MpsIMON

Ne6.JleiicTBus HaJy BEKTOpaMU B KOOpAMHATAX

Ne7.Pemenne npoctedimmx 3aaa4 B KOOpAUHATaX

No&.Perienne MaTeMaTHYECKUX U MPUKJIAAHBIX 3a4a4 C IIOMOIBbKO BEKTOPOB U KOOPAUHAT

Ne9. Kontponbnas padora Ne2

(NN ORI S R P

CaMmocTosiTeibHasi padoTa: BBIIOTHEHKE /1\3 IO pa3zaeny 3.
TemaTnka BHeAyAMTOPHOI CAMOCTOSITeILHOW PadoThI:
BektopHoe 3aaHne IpsMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
PacuetHo-rpadguueckas pabora no Teme «YpaBHEHHUE IPSIMON»

Pa3znen 4. OcHOBBI TPUTOHOMETPHUH

38

Tema 4.1. Tpuronomerpuyeckue
(YHKIIMU YHCIOBOTO apryMEHTa

Pammannas MEpa yria. BpamaTenLHoe JABWXKCHUC. CI/IHYC, KOCHHYC, TAHI'CHC WU KOTAHT'€HC YHCJIa.

Tema 4.2.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, POPMYJIbI TpuBeAeHUs. CUHYC, KOCUHYC U TAHT€HC




Tpuronomerpuueckue CYMMBI U Pa3HOCTH JBYX yIiioB. CHHYC Y KOCHHYC IBOMHOTO yria. @opmynvl HOIOSUHHO20 Y2id.
bopmyIbl IIpeobpasosanus cymmbl MpUeOHOMEMPUUECKUX DYHKYUL 8 NPOU38eOeHUe U NPOU3BEOCHUS 6
cymmy. Buipasicenue mpueonomempuieckux QyHKyull uepe3 maneenc nojl08UHHO20 ap2ymMenma.
Tewma 4.3. [Ipocreiimne TPUTOHOMETPUYECKHE YpaBHEHHs. PenieHWe TPUTOHOMETPUYECKUX YPAaBHEHMIA.
TpHUroHOMeTpHYECKHE IIpocmeriwue mpuconomempuueckue HepaseHcmea. ApKcunyc, apkKoCuHyc, GpKmaH2eHc Yucia. 6
YPaBHEHHUS
IIpakTnyeckune 3aHATHSA Nel0. 3aBuCcHMOCTD MEXAY CUHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO ¥ TOTO K€ yria 4
Nell. IlpeoOpa3oBaHus MPOCTEUITUX TPUTOHOMETPHUUECKHUX BBIPAKCHHIA. 4
Nel2. IIpeoOpazoBaHMsi CyMMBbl TPUTOHOMETPUUYECKUX (DYHKIUI B IPOU3BEACHUE U IPOU3BEACHUS 4
B CYMMY.
Nel3. PemieHue npocTeIuX TPUrOHOMETPUUECKUX YPaBHEHUM 2
Nel4. PenieHue TpUroHOMETpUYECKUX YpPaBHEHUN 2
Nel5. Pemienue npocTediinx TpUroHOMETPUYECKUX HEPABEHCTB 2
Nel6. KontponbHast pabota Ne3 2
CamocTosiTesibHas padoTa: BHITIOJHEHNUE JOMAIIHUX 3a/IaHUM 110 pa3aeny 4.
TemaTnka BHeaAyTUTOPHOI CaMOCTOSITEIbHOI Pa0OThI: 1
I'padnueckoe penieHne ypaBHEHUN 1 HEPABEHCTB;
Perenne TpuroHoMeTpUUECKUX YpaBHEHUH BUaa asinx + bcosx = ¢, tae ¢ # 0.
Paszpnen 5. @yHkunu, MX CBOMCTBA U rpaguKu 24
Tema 5.1 YucnoBas pynknus. | @ynkuuu. OOnacTe ompenesneHds: M MHOXXECTBO 3Ha4deHUH; rpapuk (GYHKLIHH, MOCTPOEHHE
CriocoOsl 3a1anus QyHKIUH, rpadukoB pYHKINN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMU.
CcBOMCTBA CpoiicTBa ()yHKIIMH: MOHOTOHHOCTH, YETHOCTb, HEUETHOCTb, OTPAaHUYEHHOCTb, MEPUOTUYHOCTb.
[TpoMexyTkn BO3pacTaHusi U yObIBaHMs, HauOOJbllee M HAUMEHbIIEE 3HAYEHHS, TOUYKH
skcTpemyMa. ['padpuueckas wunTepnperauus. [Ipumepsl (QYHKIMOHAJIBHBIX 3aBUCHUMOCTEH B 4

peabHBIX MPOIeccax U SBICHUSX.
Ob6patubie GyHKIMU. Ob1acmb onpedeneHus u 001acms 3HavyeHutl oopamuou @yukyuu. I'padux
oOpaTHON (yHKIUH.

Apudmernueckue onepanuu Hajl GyHKIUAMU. CinoxHast QyHKINS (KOMIO3HUIIMS).




Tema 5.2 Ilpenen GyHkuuu.
OCHOBHBIE CBOUCTBA
MIpeIeyIoB.

[MocnenoBarenbHOCTH. CrIOCOOBI 3aJaHKsI U CBOMCTBA YHCJIOBBIX TOCIENOBaTeNIbHOCTEH. [lonamue
0o npeodere nociedosamenvhocmu. Cywecmeosanue npedeia MOHOMOHHOU OCPAHUYEHHOU
nocnedosamenvrHocmy.  CyMMHpPOBAaHHE  IOCIENOBATEIbHOCTEH. beckoHeuHO — yObIBaromas
reoMEeTpUYECKasi MPOTPECCHs U €€ CyMMA.

Ilonamue o Henpepvignocmu @ynxyuu. llonstue o npepene QyHkuuum B Touke. [loBeneHue
bynkuuii Ha OeckoHeuHOCTH. [loHamue npedena ¢yHkyuu 6 Oeckoneunocmu. Acumnmomol
epaguxa @yukyuu. CpasHenue OecKOHEYHO MAnbIX U OeckoHeunHo 6oavwux. HenpepbIBHOCTH

byukuun. Cgoticmea Henpepvisnvix pyukyuil. Teopema Betiepwmpacca.

Tema 5.3 IIpousBoHas

[TpousBonnas. [loHsaTHe O MPOM3BOJAHON (YHKIMH, €€ TCOMETPUYCCKUN U (PU3HUECKUI CMBICIL.
VYpaBHeHue KacaTenbHOU K rpaduky ¢yHKiuH. [Ipou3BOIHBIE CyMMBI, Pa3HOCTH, POU3BEICHHUS,
YaCTHOTO. AJITOPUTM COCTABJICHHUS ypaBHEHUS KacaTeNbHOH K rpaduky GyHKuu y=f(x).

IIpakTH4yecKkue 3aHATUSA

Nel7.Bpruncnenye npou3BOJHON ¢ IOMOIIbIO OIPEIEICHUS

Nel8.ITpumenenue npaBui qudGepeHInpoBaHus

Ne19. KonrponbHas pabora N4

CamocrosiTe/ibHAsi padoTa: BHIMOJHEHNE JOMAIIIHUX 33JIaHUN 10 pa3zaeny 5.
TemaTnka BHeayAUTOPHOH CaMOCTOATEIbHON padoThI:

-3 [+
CDyHKL;MM ((()p06Haﬂ yacms yucaia» y { u «yeaas 4acmov 4uciar» y .
3aMeaneanLIe MMpEacibl. I[OKEB&TCJ'ILCTBO NEpBOTO 3aMEYaTCIIbHOTO ITPEACIIa.

HeompegmesenHocTu [co — o], [1 o],
[NonsTre muddepeHnuana u ero NPUIOKEHUS

Pa3nes 6. CtenenHble, NoKa3aTeJbHbIe, JJOrapupmuiyeckue 1 TPUHrOHOMeTpHYecKHe PyHKINH

40

Tema 6.1. Crenennas GpyHKIUSA

CreneHb ¢ AEHCTBUTENBHBIM TOKa3areneMm. Kopuu u crenenu. KopHu HaTypaJibHOM CTENEHU U3
yyucina M ux cBoiicTBa. CTENeHW C palMOHAIBHBIMHM IOKa3aTelsiMU, UX cBoicTBa. CTENeHW ¢
NENCTBUTENBHBIME MTOKa3aTensiMu. Ceoticmea cmenenu ¢ 0eticmeumenbHblM HOKA3ameseM.

CrenenHass ¢yHKuus, ee cBoicTBa U rpaduk. BzaumHO oOparHble (QyHKIUH. PaBHOCHIBbHBIE
YPaBHEHHUs U HepaBeHCTBaA. MppannoHanbHble ypaBHEHUS U HEpaBeHCTBa. [[pon3BoaHas cTeneHHoON




byHKInn.

Tema 6.2. Iloka3arenpHas

[Toka3zarenpHas ¢yHKuMsA, ee cBoiicTBa M rpaduk. IlokasarenbHble ypaBHEHHsS W HEPaBEHCTBA.

byHKIUSA CucreMbl OKa3aTeIbHBIX YpaBHEHHM U HepaBeHCTB. [Ipon3BogHas noka3aTenbHOl QyHKINU. 4

Tema 6.3. Jlorapudmudeckas Jlorapudm. Jlorapudm umcna. Ocrosnoe nocapughmuueckoe moxcoecmeo. JlecaTUUHBIE | 4

byHKIUSA HaTypayibHble orapu@msl. [IpaBuna aelictuii ¢ orapudmamu. /lepexod Kk HOBOMY OCHOBAHUIO.
Jlorapudpmuueckass ¢yHkius, ee cBoiictBa U rpaduk. Jlorapudmuyeckue ypaBHEHUS U 4
HepaBeHCTBa. [Ipon3BoHas JorapupmMudeckon GyHKINH.

Tema 6.4. OOnactp ompeneneHUd M MHOXKECTBO 3HAYEHUH TPUTOHOMETpUYECKUX (yHKIuil. YeTHOCTH,

TpUrOHOMETpHYECKUE HEYETHOCTh, MEPUOAUYHOCTh TPUrOHOMeTpHdeckux (ynkuuii. CpoiictBa (ynkmuin Y = €08X

Gynxuuu y=sixy yy rpagukn. Cpoiicta dyukuun ¥ = 8% y e& rpaguk.
Obpamusie mpueconomempuyeckue QyHKYuuU. 4
[IpeoOpazoBanus rpadukos. [lapamiensHplil EpeHOC, CHMMETPUST OTHOCUTENIBHO OCeH KOOPAUHAT
U CHMMETPUS OTHOCHTEIBHO Hayajlla KOOPIMHAT, CHMMETPHUS OTHOCHTEIBHO TPSAMOH ) = X,
pacTsDKEHUE U CoKaTue BIOJb OCel KOOpAUHAT.
[Tpon3BOIHBIE TPUTOHOMETPUIECKUX (PYHKITHI.

IIpakTHyeckue 3aHATHA Ne20.ITpeoOpa3oBaHue CTENEHHBIX BBIPaKEHHI 2
Ne22 IlpeoOpa3zoBaHue MoKa3aTeNbHbIX U JIOTAPUPMUUECKUX BbIPAKECHU. 2
No23. Pemenne npparoHaabHBIX YpaBHEHUN 2
Ne24. Peurenue nokasaTenbHbIX ypaBHEHUH U [10KA3aTEIbHBIX HEPABEHCTB 2
Ne25.Pentenune norapupMudeckux ypaBHEHHUH U TorapuMuyeckux HEpaBeHCTB 2
Ne26.IToctpoenne rpadKoB TPUTOHOMETPHUUECKUX (DYHKIIMH 2
Ne27.ITocTpoenue rpauKoB CTETIEHHBIX, MOKa3aTeIbHbIX, JOrapuPpMHUECKUX U )
TPUTOHOMETPHUYECKUX (QYHKIIHH.
No28.KontponbHas padota Ne5 2

CamocTrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIITHUX 33JIaHUMN 10 pa3aeny o.
TemaTuka BHeAyITMTOPHOI CaMOCTOSITEILHON PadOThI:
Pewenue ypasnenuii cmenenu eviute 2 cneyuanvHuvix 6udos. Teopema Buema, meopema besy.




Ilpusooumvle u Henpusooumvie mHozouneHvl. OcHo8Hasi meopema anceopvi. CummempuyecKue
MHO204Nenbl. Llenouucnennvie u yeao3HauHvle MHO2OYIEHb.

CrokeHue TapMOHUYECKUX KOJIeOaHHUI;

['padmyeckoe pemeHne ypaBHEHUN 1 HEPABEHCTB;

Pazgen 7. MHOrorpaHHMKHU

20

Tema 7.1.11pusma

[TonsiTue MHOrorpanHuka. Bepuimnsl, peOpa, rpaHu MHOrorpaHHuKa. Pasgepmka. Muozozpannvle
venvl. Beinyknvie mnocoepannuxu. Teopema Jiinepa.

[Ipuzma. Ilpsamas u waxnouwnas mnpusma. llpaBunbHas npusma. Ilapamnenenunen. CpoiicTBa
npsiMoyrosibHoro mnapasuienenunena Ky6. Cummerpun B KyOe, B mapajuielenunene, B npusme.
Ceuenus kyOa, mpusmbl. bokoBast W monHas moBepxHOCTh NpusMbl. [loHsTHE 006 OOBEME Teina.
O6beM kyOa u psiMOyrosibHOro mapasuienenunena. O0bemM Npu3Mbl.

Tema 7.2.1Tupamuna

[Mupamupma. [lpaBunbHas nupamuna. Yceuwewnas nupamuoda. Tetpasrnp. Buowl mempas’opos.
Opmoyenmpuueckuti  mempa’op,  KAPKACHulL — mempas’sop,  PAGHOSPAHHBIL — mMempa’aop.
Ipsamoyzonvhuiti mempasop. Meouanvl u bumeduanvl mempasopa. /locmpausanue mempa’aopa 0o
napannenrenuneoa. Cummempuu 6 nupamuoe. Ilupamuabl ¢ paBHOHAKIOHEHHBIMM peOpaMu U
TpaHsSMH, MX OCHOBHBIe cBoiicTBa. Ceuenust nupamuabl. [lnomaau mnoBepxHocTelt M 00beM
MUPAMHU/IBI.

HpaKaneCKne 3aHATUSA

Ne29.Pemienune 3a1au Ha HaX0K/IEHUE DJIEMEHTOB, IPU3M U MTOCTPOCHUS CEUEHUN MTPU3M.

No30.Pemenue 3a1au Ha HAXOK/IEHUS TIJIOMIA/IEH TOBEPXHOCTEH U 00BEMOB TUPaAMUL]

CamocrosiTeibHas padoTa: BHIIIOJHEHNE JOMAIIHUX 3alaHUM 10 pa3aeny 7.
TemaTuka BHEAyITMTOPHOI CaMOCTOSITEIbHON PadOThI:

[IpencraBnenue o MpaBUILHBIX MHOTOTPaHHUKAX (TETpadap, KyO, OKTadAp, AOJAEKAIP U HKOCAIP).
[TpaBuIIbHBIE U TTONYIPABUIBLHBIE MHOTOTPAaHHUKH

Pa3nes 8.Tesia m moBepxHOCTH BpaleHus

22

Tewma 8.1.1{ununap

[Tonsitre nunuaapa. OCHOBaHME, BHICOTA, OOKOBasi MOBEPXHOCTh, 00pasytomias, passeptka. Ocesvie
ceyeHus u cevenus napainenvusie ochosanuro. O0bEM IIMHAPA.




Tema 8.2. Konyc

[Tonsitue konyca. OcHoBaHMe, BEICOTA, OOKOBasi IOBEPXHOCTh, 00pa3yroias, pa3Beprka. Ocesbie

ceveHus U cevenus napaiieivhvlie OCHO8aHUI0. Jniunc, 2unepooia, napaboia Kaxk cedenust KoHyca. 4
Yceuennwiii konyc. Lununopuueckue u konuuecxue nogepxnocmu. O0beM KOHyca.
Tema 8.3. llap u chepa Cdepa u map. YpaBaenue chepsl. B3aumHoe pacrosnoxxenue cepbl U uiockoctu. Kacamenvhas
niockocmo k cghepe. O0bEM 11apa U TIOMAAL CHEPHI. 4
Cdhepa, enucannas 6 MHO202panHUK, chepa, ONUCAHHASA OKOIO MHO20SDAHHUKA.
[MpakTu4yeckue 3aHATHA Ne31.Pemenue 3a1au Ha HaXOK/ICHUE DJIIEMEHTOB, IIOIIA ICH MTOBEPXHOCTEH 1 00bEMOB IMJIUHIPA 2
Ne32Permienue 3a1a4 Ha HaXOXACHUE AJIEMEHTOB, IJIOIA/Iel MOBEPXHOCTEH U 00BEMOB KOHYCA. 4
Ne33.Pemienue 3aa4 Ha HaX0kKJIEHUE DIIEMEHTOB I1apa U cdepbl, 00beMa I1apa U MmIomaan cepsl 2
No34 KontponbHas padota Ne6 2
CamocTtosiTe1bHAass padoTa: BHIIIOJHEHHE JOMAIIHUX 3a/laHuM 10 pa3aen 8
TemaTnka BHeayJAUTOPHOH CAMOCTOATEIbHON padoThI:
Konunueckue ceyeHust 1 UX IPUMEHEHHE B TEXHUKE
O60bem Tena, oOpa3zoBaHHOro BpalleHueM BOKpyr ocu Ox, Bokpyr ocu Oy KpUBOJIMHEHHOU 1
Tparneuuy;
[Tnomaae MOBEPXHOCTH BpaICHUS
Inowaow cghepuueckozo nosca. Obvem waposozo cnos. llpumenenue 06veMo8 npu peuteHuu
3a0au.
Pa3znen 9. ludepennuaibHoe U HHTETPAJIbHOE UCUHCIEHUSA 26
Tema 9.1. luddepennmansuoe | [IpumeHeHne npous3BOJHON K MCCIEIOBaHUIO (PYHKIMHA U MOCTPOEHHUIO Tpa@uKoB. [Ipouzsoonvie
HWCYHMCIICHUE B ero 00pammol pyHKYyUY U KOMNOUYUU DYHKYUU.
NPUITOKEHHS [Ipumeps! UCMONB30BAHUS IPOU3BOIHOM JJI1 HAXOKAECHUS HAUITYULIEro PEUICHUs B IPUKJIIATHBIX 10
3amavyax. Bropas mpousBoaHasi, ee TeoMeTpudecKkuii U pundeckuii cMpici. HaxoxkieHne ckopocTu
JUTSL TIpoliecca, 3aJlaHHoro (popmyIioit u rpaduxom.
Tema 9.2. nTerpansHoe [TepBooOpaznas u unTerpai. Heonpenenenuslii HHTErpa, ero cBoiictsa. Tabnuia MHTErpaoB.
HWCUYHMCIICHHUE U eT0 [IpumeneHue onpeneneHHOTO HHTErpaja I HaX0KISHUS TUTOIIA I KPUBOJUHEHHOMN TPAIICeIIiH. 10
TPHIIOKEHHS ®opmyna Hetotona—IJleitouuna. [Ipumepsl npuMeHeHust UHTerpaia B (pu3nke U reOMETpUH.
[Tpocreitmue auddepeHnnanbHble ypaBHEHUS.
I[MpakTuyeckue 3aHATHA Ne35.UccnenoBanue GyHKIMH U TOCTpOeHKE ee rpaduka. HaxoxxneHne HanOoIbInero u )

HAaUMEHBIIIETO 3HAU€HUN PYHKIINH




Ne36. Boruucnenue unrerpana. [I[puMenenre uurerpaia Jyisi BBIYUCICHUS II0Ia el

Ne37.KontponpHast padota Ne7

CamocrosiTesibHasi padoTa: BRINOJHEHUE JOMAIIHUX 33JIaHU 10 pazzaeny 9.

TeMaTHKa BHeayAMTOPHOI CaMOCTOSITeIbHON PadoThI

PacuerHo-rpaduueckas padota mo teme «MccnenoBanue GyHKINU U TOCTPOSHHE TpaduKa
PacuetHo-rpaduueckas pabora no teme «lIpumenenue naterpaia»

Pazgea 10. MHoxkecTBa

10

Tema 10.1. MuoxecTtBa

MHoxecTBa (YUCIIOBBIE, TEOMETPUIECKUX (PUryp). XapaKTepuCTHYECKOE CBOWCTBO, JIEMEHT
MHOECTBA, MyCTOE, KOHEYHOE, OECKOHEYHOE MHOXKECTBO. CI1ocOObI 3a/JaHNs MHOYKECTB
[TonmHOkecTBO. OTHONICHUS TPUHAICKHOCTH, BKIIFOUEHUS, paBeHCTBa. Oriepariuy Hal
MHokecTBaMu. Kpyru Ditnepa. Koneunsie 1 0eCKOHEUHBIE, CYETHBIE M HECUETHBIE MHOXKECTBA.

Tema 10.2.Pa3Butne noHITUI
0 YHCIIe

[enbie u panoHanbHbie yncina. JlefictButenbubie ynucia. Komniexcuoie yucaa. llpaBuna
BBITIOJTHEHUS JeMCTBUH HAJl KOMILJIEKCHBIMH YK CJIaMH.

HpaKaneCKne 3aHATUSA

No38.BrinonHeHue A1eMCTBUN HaJ MHOXKECTBAMH M PEIICHUE 3a]1a4 ¢ TOMOIIBIO KpyroB Ditiepa.

Pa3nen 11. KomOnHaTOpHKa, CTATHCTHKA M TEOPHS BEPOSITHOCTEH

20

Tema 11.1 DsieMeHTHI
KOMOWHATOPUKH

OCHOBHBIE TIOHSITUS KOMOMHATOPWKH. 3aJadd Ha MOJCYET YWCIa pPa3MEIICHHUM, TEpPEeCTaHOBOK,
couyeranuil. Pemenue 3amau Ha mepebop BapuaHToB. @opmyna OuHoma HproTona. CBoiicTBa
OuHOMUaNbHBIX K03 dunnenton. Tpeyronpauk [lackans.

Tema 11.2 DneMeHTHI Teopun
BEPOATHOCTEMN

CoObITHE, BEPOATHOCTH COOBITHS, CIIO)KEHHE M YMHOXEHHE BeposTHocTed. lcmnonbp3oBanue
(bopMyIbl  CIOXEHHUS BEPOSITHOCTEH, Juarpamm Oiliepa, JepeBa BepOATHOCTEH, (OPMYJIbI
beprymn.

Beposmnocmuoe npocmpancmeo. Akcuomsbl meopuu 6eposmMHOCMeEl.

VYcnoBHas BepoATHOCTh. [IpaBuino ymHOXeHHUS BeposTHOCTeH. Dopmysa MOIHOW BEPOSTHOCTH.
®opmyna barieca.

Ilonamue o Hezasucumocmu coObIMUIL. ﬂl/lCermHaﬂ C]Zy'-taZZHa}l eeuduna, 3AdKOH ee€




pacnpedenenus. YHucnosvie xapaxmepucmuku OUCKPEemHOU CAy4auHou eeauyuHvl. llonsamue o
3aKoHe OOIbUIUX YUCel.

Tema 11.3 DaeMeHTBI

[IpencraBienre qaHHBIX (TaOJIHIBI, AUATPAMMBI, TPAPUKH), 2eHepPalbHAsL COBOKYNHOCb, 8b100PKA,

MAaTeMaTHUeCKOM CTATUCTUKH | CPeOHee apupmemuueckoe, meouara. mooa. llonamue o 3a0auvax mamemamuieckou Cmamucmuxu. 4
Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8eposSmHOCMHbIX MEMOO08
[MpakTnyeckune 3aHATHSA No39.Pemienue 3a1a4 Ha MOJICUET YKCIIa pa3MEILEHUM, COUETaHH, TIEPEeCTaHOBOK 2
Ne40.Oneparnun Hag coObiTusiMU. OmpeenieHrne BEpOSsTHOCTH CyMMBI U TIPOU3BEICHUS COOBITHIA 2
Ne41.0Onpenenenue BeposTHOCTH COOBITHS 110 hopMyiaM MOJTHOM BeposTHOCTH U baifeca. 2
Ned42. Omnpepnenenue BeposiTHOcTH B cxeMe bepHymnu.HaxoxkieHune 4uMCIOBBIX XapaKTEPUCTHK )
JUCKPETHOM CIIy4alilHOM BEJIMYMHBI
JlepBuunast 00paboTKa cTaTUCTHYECKUX HaHHBIX. | paduyeckoe ux mpencraBnenune. Haxoxnenne
CPEIHMX XapaKTEPUCTUK, HA0JII0JaeMbIX JAHHBIX.
Pa3nen 12. YpaBHeHusi 1 HepaBeHCTBa 10
Tema 12.1 PaBHOCUIIBHOCTH PaBHocmiibHOCTD ypaBHEeHHIT W HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMbI PABHOCHUIIBHBIX
YpaBHEHUI, HEPABEHCTB. nepexoAax B YpaBHEHHUSAX M HepaBeHCTBax. OOIIuMe MEeTObl pelleHHs ypaBHEHM: Mepexo] OT 2
OO01ue MeTobl pereHus paBeHCTBa (YHKIIMI K paBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX (QYHKIUI, METOJl pa3JIOKEHUs Ha
MHOXHTEJIH, METO/1 BBEJICHHUsI HOBOM NepeMEeHHON, (YHKIMOHAIbHO-TpauIecKuii METOA.
Tema 12.2 I'paduuecknit OO01re MeTo/bl pelieHus] HEpPaBEHCTB: MePeXo] OT CPaBHEHMs 3HAUCHUN (PYHKUMH K CpaBHEHUIO
METOJI pelleHUs ypaBHEHMIA, 3HaYeHUH apryMeHTOB I MOHOTOHHBIX (YHKIMI, METOJ] MWHTEpBaIOB, (YHKIMOHAIBHO- 2
HepaBeHCTB rpaduueckuit Mmeto. I'paduuecknii METO pelIeH!s] ypaBHEHUI U HEPABEHCTB.
Tema 12.3 YpaBHeHus u Onpenenenne monyna. Packpeitme Monyns no onpeneneHuto. lIlpocreiiiine ypaBHEHHS H
HEPaBEHCTBA C MOJIyJIEM HEpaBeHCTBA ¢ MoayieM. l[IpuMeHeHHEe paBHOCWIIBHBIX IIEPEXOJ0B B OINpEAENEHHBIX THIaxX 2
YPaBHEHHUI U HEPABEHCTB C MOJYJIEM.
Tema 12.4 YpaBHeHus u 3HaKOMCTBO C napaMmeTpoM. IIpocrelimme ypaBHEHUS U HEPABEHCTBA C MAPAMETPOM. 2
HEPABEHCTBA C IapaMeTpaMHu
IIpakTHYeckue 3aHATHA
Ne43 Pemienne TEKCTOBBIX 33124 MPO(GECCHOHATIBHOTO CO/IEPKaHUs C TIOMOIIbIO YpaBHEHHM 2
CamocTrosiTe/ibHasi padoTa: BRIMOJHEHNE JOMAITHUX 3aJJaHUui TI0 pazaeny 12 1




BHeayL[I/ITOPHaﬂ CaMoOCTOATC/IbHAA paﬁoTa HaJa pe(bepaT()M:

TembI:

1.

XNk wD

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

['eomerpuueckue GOpMBI B UCKYCCTBE;

I'padsl 1 UX IpUMEHEHHE;

[TocTpoeHne IIOCKUX KPUBBIX B MOJSPHBIX KOOPAMHATAX;
MaremaThueckrue XapakKTepUCTUKU ETUIIETCKUX MUPaMUL;
duHaHCOBas MaTEMaTHKa;

Marematnka 1 3aKOHBI KPacOThI;

['eomerpus B apxurekrype ExarepunOypra;

Bekrop B Marematuke u pu3MKe;

®paxraisl;

[Tpumenenue metona Jlekapra 1 peuieHust ypaBHeHUM 3-i u 4-i cTeneHei;
Yenosek - BceMy Mepa;

CratucTudeckre MeTo/1bl UCCIIEI0BAHUS;

BepoATHOCTB BBIUTPHIILIA B JIOTEPEIO;

MaremaTnueckoe MOAECINPOBAHUE;

Busyanu3zanus 1aHHBIX HA IPUMEPE HaIIEH TPYIIILL;
Onepannu Haj MapaMu MHOXKECTB;

OcHoBorosararonye KOHIENIMN MaTeMaTHYeCKON CTaTUCTHKHY;
Marematuueckas unocopus ApucToTens;

MartemaTuk Diiiep U ero Hay4Hble TPY/Ibl;

Jlexapt 1 ero MmaTreMaTu4yecKue Tpy/ibl;

JleiiOHMII 1 ero MaTeMaTHYECKUE TPYIbI;

COBpCMeHHBIC obmactu OTKpLITI/Iﬁ B MaTCMAaTHUKCE.

Bcero:

284




IIpomexyTounas arrectauus B popme 3xk3aMena B 1 u 2 cemectpe




I1. VYCJIOBUA PEAJIM3ALINNA JACIHUTIJIMHBI
JUis  peasM3anuud  OporpaMMbl  JUCUUIUIMHBL  JIOJDKHBL  OBITh
MPEAYCMOTPEHBI CIEYIOUIUE CIIEIUaTIbHbIC TOMEIICHUS:
yueOHass ayauropuss (KaOMHET MAaTeMaTHUYeCKHX JUCHUIUINH) IS
MIPOBEICHUSI 3aHATUN BCEX BHUJIOB, B TOM YKCJI€ TPYNIOBBIX M WHIWBHUAYaTbHBIX
KOHCYJIBTAIIMM, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIllMU, OCHAIIEHHAs
000pyI0BaHUEM, TEXHUUYECKHUMH CPEICTBAMU OOYUEHUS.
NudopmanuonHoe odecredeHue peaju3anuu NporpaMmbl
OcHoBHasi yueOHas1 quTEpaTYypa

1. Anrebpa 1 Hayana maremaTudeckoro aHanusza. 10—11 kmaccel : yueOHUK
1151 001ieoOpazoBaTenbHbIX opranu3anuii [['pud Munnpocsemenus PO] / [11I. A.
Amumos, 1O. M. Komsarun, M. B. TkauweBa u g1p.]. - 8-¢ m3a. - Mocksa
[Ipocsemenne, 2020. - 463 c. : puc., Tabn. - (MaremaTtuka: anreOpa U Hadaja
MaTeMaTUYeCKOoro aHaiamsa, reoMmerpusi). - (ba3oBblif W yriyOJeHHBIM YpPOBHH.-
TexcT : HenmocpeACTBEHHBIN

JonosHuTtenbHasi ydeOHas auTepaTypa

2. byry3os, Banentun ®enoposuu. ['eomerpusi. 10—11 kmaccol : ydeOHUK
utst o01eo0OpaszoBarenbHbiX opranuzanuii [['pud Munnpocsemenus PO] / B. @.
byry3os, B. B. Ilpaconos ; nox pen. B. A. CagoBHuuero. - 7-e u3a. - Mocksa :
[Tpoceemenune, 2021. - 271, [1] c. : wi. - MI'Y — mikone). - (MaTemaTtuka: anredpa
¥ Hayajga MaTeMaTU4YecKOoro aHanusa, reomerpusi). - (ba3oBblil U yriyOieHHbBIN
ypOBHHU). - TEeKCT : HEMOCPECTBEHHBIM

HNuTepHer pecypcesbl
o ®denepanpHbiii moptan «Poccuiickoe odpasoBanrue» www.edu.ru

o Poccuiickuii o6meo06pazoBaTenbHblid moptan www.school.edu.ru

o Ilopran uadopmannonnoi moanepxxku EI'D www.ege.edu.ru

o EcTtecTBeHHOHayuYHbII 00pa30BaTEIbHBIN MOpTAT Www.en.edu.ru

e [lopran  «MHpOpPMAIIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTUM B

obOpa3zoBaHun» www.ict.edu.ru

o Poccuiickuii mopTtan oTKpbeITOro odpazoBanuss www.openet.edu.ru

o DesiepanbHBIl  IEHTP JJICKTPOHHBIX  O0pa30BaTEIbHBIX  PECYPCOB

http://fcior.edu.ru



http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.en.edu.ru/
http://www.ict.edu.ru/
http://www.openet.edu.ru/
http://fcior.edu.ru/

IV.  KoHTpons 1 OLeHKa pe3yabTaTOB OCBOCHUS JUCLIUILIINHBI

Pe3ynbrarel 00yueHus

Kputepuu onenku

MeToOb! OLIEHKHU

. c(hOpMHUPOBAHHOC
Tb IIPEACTABICHUI 0
COLMAIBHBIX, KYJIBTYPHBIX H
HUCTOPUYECKHUX dakTopax
CTaHOBJICHUS] MATEMATUKH;

. c(OpMHPOBAHHOC
Th JIOTHYECKOTO,
AITOPUTMUYECKOTO U
MaTeMaTHYECKOTO MBILIUICHUS;

. c(hOpMHUPOBAHHOC
Th YMEHUI MIPUMEHSTh
NOJYyYeHHbIE  3HAHUS  TIPH
pELICHUH PA3JIMYHBIX 337134,

. c(OpPMHUPOBAHHOC
Tb IIpEACTABICHUI 0
MaTeMaTHKe KaK 4acTu
00L1eYeI0BEYECKON  KYIbTYpHI,
YHHUBEPCAJIHLHOM SI3bIKE HAYKH,
MO3BOJISIONIEM  ONKCHIBATH |
U3y4aTh pPEAIbHBIC MPOIECCHl H
SIBJICHUSL.

- BIAJETh MeTOoaMHI
JI0KA3aTeNbCTB, JIrOpuTMaMu
pelieHus 3ajauy; YMEHUE
dbopMynupoBaTh  OIpeneIeHHUs,

AKCHOMBI U TE€OPEMbI, NMPUMEHSTH
UX, TMPOBOJIUTH JOKa3aTEJbHbIE
pacCyXJIeHUsI B XOJIe¢ PEIICHHS
3ajauy;

- yMeTh OIIEpUpPOBAThH
HNOHATUSAMM:  CTENEHb  YHUCIA,
aorapupm qHCIIa; yYMEHUE
BBINOJIHATh BBIUHUCIICHHUE
3HaYeHUl u  npeoOpa3zoBaHUs
BBID@KEHUI €O CTENEeHSIMU U
agorapupmMamu, TpeoOpa3OBaHUS
JpOOHO-pallMOHATIBHBIX
BBIPAKCHMI;

- yMeTb BBIOWMpATh MOIXOSIIHIA
W3Y4YEHHBI METOJ UIsl PEIICHHS

3a7a4H, pacno3HaBaThb
MaTeMaTU4eCcKue (axThI u
MaTeMaTU4ecKue  MOJeNu B
OPUPOJHBIX H  OOIIECTBEHHBIX

SABJICHUAX, B HCKYCCTBC; YMCHUC

IPUBOJIUTH HpUMEPEL
MaTEMaTHYECKHUX OTKPBITHI
POCCHUICKOM " MHUPOBOU
MaTEMaTHYECKON HAYKH.

- YMETh OIIEpUpPOBATH
MOHSTUSMM: MHOKECTBO,
MOJIMHOXKECTBO, OINEpaluu Haj
MHOKECTBAMU; YMETh
UCIIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIM  ammapar Ui

ONMCAHUs pealbHBIX MPOLECCOB U
ABJICHUM U IIpU PELICHUHU 3a/1ad, B
TOM YHUCJIE€ W3 JIPYrHUX Y4eOHBIX

IIPEIMETOB;

- yMETb OIepupoOBaTh
MOHATUSMM: HATypaJlbHOE YHCIIO,
Leloe  4YMCI0,  OCTaToOK IO
MOJIyJII0, PAalMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE qHCIIO,

MHOECTBA HAaTYPAJIbHBIX, IEIBIX,
palMOHANBHBIX, JAEUCTBUTEIBHBIX
4Yycesl;  yMETh  HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTH,
HAaVMEHBIINH OOIUH NENUTENh U
HauMeHbIllee 00Iee  KpaTHoE,

YCTHBIN OIPOC,
BBITIOJTHEHHE
MPAKTUYECKUX padoT,
BBITIOJTHEHHE
Mpe3eHTAalNH,
MOJITOTOBKA pedepaTon
MIPOBEPOYHBIC U
KOHTPOJIbHBIE PaOOTHI
JK3aMeH




anroput™ EBkimna mpu peuieHuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU

MTO3ULIMOHHBIMU CUCTEMaMHU
CUHCJICHHUS;

- YMETh ONEPHUPOBATH
MOHATUSMU: KOMIUIEKCHOE YHCIIO,
CONPSHKCHHBIE KOMILJIEKCHBIE

4YuCJla, MOIAYJb W  aApryMEHT
KOMIUIEKCHOIO  uucia,  (Gopma
3allUCM  KOMIUIEKCHBIX  YHCEl

(reomeTpuyveckas,
TPUTOHOMETPHYCCKAS u
anreOpanveckas); yMETh

NPOM3BOIUTH  apudmMeTHuecKue
JEUCTBUSL € KOMIUIEKCHBIMHU
YUCJIAMM; IPUBOJUTH IPUMEPHI
UCIIOJIb30BaHUs KOMILIEKCHBIX
4HCell;

YMETb MOJCINPOBATh pPEAIbHbBIC
CUTYyallUd Ha S3bIKE MaTEMaTUKH,
COCTAaBJIATh BBIPa)KCHMUS,
YpaBHEHUs, HEPABEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3a/ayH,

HCCIIEI0BATh IIOCTPOCHHBIE
MOJACIA  C  WCHOJb30BaHUEM
amnmapara anreopsl,
MHTEPIPETUPOBATh IOTYyYEHHBIN
pe3yJIbTarT; CTPOMTH
MaTE€MaTUYECKHE MOJEIIN c
MIOMOILBIO rEOMETPUUECKUX

MOHATUM M BEJIIMYWH, pelaTh
CBS3aHHBIC C HUMH IPAKTUYECKUE
3a]1a4H; COCTAaBJISITh
BEPOSITHOCTHYIO MOJIEJIb u
MHTEPIPETUPOBATh  IOJYyYECHHBIN
pe3ynbTaT; pelarb IPUKIaJIHbIC

3aJadu cpeacTBaMu
MATEMAaTHYCCKOI'oO aHajn3a, B TOM
HUCJIIC CcouaJIbHO-

HKOHOMHYECKOTO U (PH3HYECKOTO
XapakTepa.

-YMCETb OINCPpHUPOBATH IMOHATHUAMU:

panuoHanbHas byHKIHS,
noKa3zaTesbHast byHKIHA,
CTENEHHas byHKIHS,
norapupmMuyuecKas byHKIHA,

TPUTOHOMETpHYECKHE  (YHKIIHH,
oOpatHble  (QyHKIMHM;  yMEHHE
CTpPOUTh TpauKH  H3YYECHHBIX
(GbyHKUIMH, UCTIONB30BaTh rpaduku
NpH  W3YYEHUH TMPOLECCOB U
3aBUCUMOCTEH, TpH  pEHIeHUuH




3a1a4 = U3 JOpPYruX  Y4eOHBIX

IIPEAMETOB U 3a7a4 U3 peaabHON

KHU3HHM; BBIpaXKaTb (QopMysiaMu

3aBHCUMOCTH MEXTY

BEJIMYMHAMU;

-yMETb OIEPUPOBATH MOHATUSIMHU:

TOX/IECTBO, TOKJIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHE,

HEPaBEHCTBO, CUCTEMA YPAaBHEHUN

U HEPABEHCTB, PABHOCHIIBHOCTh

ypaBHEHHIA, HEPABEHCTB U CUCTEM,

palnMoHalbHbIE, UPPALMOHANIBHBIE,

MOKa3aTesbHbIE, CTETICHHBIE,

JorapupMuyUecKue,

TPUTOHOMETPUYECKHE ypaBHEHUS,

HEPaBEHCTBA U CUCTEMBI;

YMETh pemaThb ypaBHEHHS,

HEpaBEHCTBA M  CHCTEMBI C

MOMOIIBIO PA3JUYHBIX TPHEMOB;

peliatb ypaBHEHUs, HEpPaBEHCTBA

U CHCTEMBl C  IapaMeTpoMm;

HIPUMEHSTh yYpaBHEHM,

HEPaBEHCTBA, WX CHUCTEMBI JIJIs

peleHusl MaTeMaTU4YecKuX 3ajaad

U 3a/7a4 U3 pa3IuyHbIX obOsacteit

HAYKU U peaibHON >KU3HU;

- YMETh CBOOOTHO OIIEPUPOBATH

HOHATUSMU: IBU)KEHUE,

IapaJuIeIbHBIN MIEPEHOC,

CUMMETpPHS Ha IJIOCKOCTH U B

MIPOCTPAHCTBE, IIOBOPOT,

npeoOpa3oBaHue MO100US,

0/100HbBIE PUTYPBI;

- yYMeThb pacro3HaBaTh paBHbIE U
10/100HbIE PUTYPBI, B TOM UHCIIE
B IIPUPOJIE, UICKYCCTBE,
apXUTEKTYypeE;

- YMETh UCIIOJIb30BaTh
TeOMETPHUYECKUE OTHOIICHUS,
HaXOJIUTh F€OMETpUYECKHe
BEITMYUHBI (JUTMHA, YTO,
TI0MIa/1b, 00BEM) MPH PEIICHUU
3aJa4 U3 IpYrux y4eOHbIX
IPEIMETOB U U3 PeaTbHOM
KHU3HH

- YMETb OIIEpUpPOBaTh
MOHATHUSIMU: PAllIOHAJIbHBIE,
UppaLUOHAIIbHBIE,
II0KAa3aTeJIbHbIE, CTETIEHHBIE,
JorapugmMuuecKue,
TPUTOHOMETPUUECKNE YPABHEHUS
1 HCPABCHCTBA, UX CUCTCMBbI,




- YMETh OIIEPUPOBATH TOHATHIMU:
MHOT'OT'PaHHHK, CEYEHUE
MHOTOTpaHHHKa, KYO,
napaiesienune, pu3ma,
nupamuia, purypa u

MOBEPXHOCTh BPALICHUS,
MWIMHAP, KOHYC, map, cdepa,
cedeHus (GUrypsl BpalleHuUs,
IUIOCKOCTB, Kacaromasics chepel,
IWIMHAPA, KOHYCA, TUIOIIAIh
MOBEPXHOCTH TTHPAMHU/IBI,

NPU3MBI, KOHYCa, HWIHHIPA,
momazas chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO
napauiesienumne1a, MupaMuibl,
NPU3MBI, HWIMHAPA, KOHYCa,
nrapa;

- YMETh n300paxkaTh
MHOTOTPAaHHUKH W TTOBEPXHOCTHU
BpAICHHS, UX CCYCHHS OT PYKH,
c MTOMOIIBIO YePTEIKHBIX
UHCTPYMEHTOB W DIICKTPOHHBIX
CPeICTB; yMETh paclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMETh pacro3HaBaTh
NPaBUJIbHBIC MHOTOTPAHHUKHY;
YMETh OTEPUPOBATH MOHATHAMU:
PSIMOYTOJIbHAS cucremMa
KOOPJAWHAT, KOOPIUHATHI TOYKH,
BEKTOP, KOOpPJIWHATBI BEKTOPA,
CKaJISIPHOE TIPOU3BENICHHE, YTOJ
MEXIy  BEKTOpaMH, CyMMa

BEKTOPOB, IIPOU3BE/ICHNE
BEKTOpa Ha YHCIIO;

- HaXOJIUTh c MOMOIIbIO
M3YYEHHBIX bopmyn

KOOPJWHATBI CEPEIUHBI OTPE3KA,
pacCTossHUE  MEeXAy  JBYMS
TOYKAMU;

- yMETb OIepUpoBaTh
MOHATUSIMU: Tpad, CBA3HBIN Tpad,
JIEPEBO, LUKJI, rpad Ha

IUIOCKOCTH; YMEHHE 3aJaBaThb M
ONHUCHIBaTh Tpadbl pa3IMYHBIMU
crocobaMu; HCIOJIb30BaTh Ipadbl
IIPU PELIeHNH 3a/1a4;

- yMeTh CBOOOIHO
OIIEepUPOBATH MOHSATHSAMHU:
COYeTaHne, MEepecTaHOBKA, YHCIIO
COYETaHUl, YUCIO MEePEeCTaHOBOK;
OMHOM HeroToHa; YMETh
IPUMEHSTh KOMOMHATOpPHBIE




bakTl W pacCyXICHHs  JUIst
pelIeHus 3a1ay;

- yMETh HaXOJUTh BEPOATHOCTH
COOBITHM C  HCIOJb30BaHUEM

rpapuIecKux METOJIOB;
OPUMEHATHh Ul DPEUICHUs 3a1a4
bopmyIbl CIIO’KEHUS u
YMHOXXEHUSA BEPOSITHOCTEM,
dbopMyily TOJHOW BEpOSTHOCTH,
bopmyy bepnymu,
KOMOWHATOPHBIC (baKThI u
bopmysr; OLICHUBATh
BEPOSITHOCTH PEATIbHBIX COOBITHH;
- yMeTb OIIEpPUPOBATH

MOHATUSAMMU: CIIy4yaiiHasl BEJIMYHHA,
pacupeneneHue BEPOSITHOCTEH,

MaTeMaTHYEeCKOe O’KU/1aHue,
qucrepcust u CTaHJApTHOE
OTKJIOHCHHE CIIy4alHOMN
BEJIMYMHBI, byHKINU

pacnpeneneHuss U IJIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOIO U
HOPMAaJIbHOTO pacnpeeneHuil;
yMEThb HCIIOJIb30BaTh CBOMCTBA
WU3YYEHHBIX paCHpENeNICHU I
peleHus 3ajad; 3HAKOMCTBO C
HNOHATUSIMM:  3aKOH  OOJIBIIMX
qucel, METOAbl  BbIOOPOYHBIX
WCCIIEA0BAHUM; YMETh IPUBOJHTH
IIPUMEPBl  TIPOSIBIIEHHUS  3aKOHA
OOJBIINMX YHUCEN B MPUPOAHBIX U
OOI11eCTBEHHBIX SIBJICHUSAX;

- yMeTb CBOOOJHO ONEPUPOBAThH
HNOHATUSAMM:  IUIOIIAJbL  (DUTYDBI,
o0beM ¢urypsl, BeIMYMHA YIJIA,
paccrossHue  OT  TOYKH [0
IJIOCKOCTH, PAacCTOSHUE MEXAY
IOPSIMBIMU,  PACCTOSIHUE  MEXKAY
MJIOCKOCTSIMU, IUIOMIAb CeEphl,

IUIOIATb MOBEPXHOCTHU
MUpaMUIbl, TPU3MBI, KOHYCa,
UUATUHAPA, 00BeM Ky0a,
MPSIMOYTOJIBHOTO
napajienenunesaa, MUPAMHU/IBI,
NpU3MBI,  LWIUHApPA,  KOHYCA,
mapa; yMEHUEe HaXOJUTh
OTHOIIIEHHE OOBLEMOB ITOJOOHBIX
buryp.

- YMETh ONEPUPOBATH MOHATUSIMH:
CIy4YalHBI OIBIT M CIIy4yalHOE
coObITHE, BEPOSATHOCTD
CJIy4aifHOTO COOBITHS,




YMETh BBIYHCIATH BEPOSITHOCTH C
UCTOJNBb30BaHUEM  rpaduyecKux
METOJIOB; TPUMEHSTH (HOPMYJIBI
CJIO’KEHUS u YMHOKEHHS
BEPOSTHOCTEH, KOMOMHATOPHBIE
¢baxTel 1 HopMyIBI IPHU pEIICHUH
3a7a4; OIIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIOy4allHBIMH  BEIWYMHAMH;
YMEHUE MPHUBOIUTH  MPUMEPHI
OpPOSIBIICHUS  3aKOHAa  OOJBIINX
qHCe B PUPOIHBIX u
OOIIECTBEHHBIX SBICHUSIX;

- yMeTb CBOOOJHO OIEPUPOBATH
HOHSATHSAMH: CTEHNEHb C LEJBIM

I1OKa3aTciieMm, KOpPCHb
HaTypaHLHOﬁ CTCIICHHU, CTCIICHBb C
panroOHaJIbHBIM IIOKa3aTcCiieM,
CTCIICHb C

JENCTBUTENbHBIM(BEILIECTBEHHBIM)
moKasareynem, Jiorapudm dmcia,
CHHYC, KOCHHYC M  TaHI€HC
MPOM3BOJILHOTO YHCIIA;

- YMeTh CBOOOJHO ONEPUPOBATH
MOHITUSIMU: TpaPUK

byHkun, oOpatHas QyHKIMS,
KOMITO3UIUS (PYHKITHH,

JIMHEWHAs byHKIHS,
KBaJIpaTHIHAs byHKIHS,
cTeneHHass (QYHKIUS C IEJNbIM
roKaszareseMm,
TPUTOHOMETpUYECKHe  (PYHKIINH,
oOpaTHbIE TPUTOHOMETPHUYECKHE

GyHKUIMM,  TOKas3aTelbHas U
norapudmuueckas ¢byHKIUY;
yMETh CTPOUTH rpaduku
byHKIHH, BBITTOJTHATH
npeoOpa3oBaHus rpauKoB
GbyHKIIHI;

- YMETh HCIOJIb30BaTh TIpaduKu
byHKIUI JUIS W3y4YEeHUs

IIPOLIECCOB U 3aBUCUMOCTEN IIPHU
pemieHuy  3amad4 M3 ApYrux
y4yeOHbIX  MpeIMeTOoB U W3
peanbHOM  KW3HM;  BBIPAXKATh
dopMynaMu 3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

- CBOOOJIHO OIEepPUPOBATH
MOHATUSMH: YETHOCTh (YHKIIWH,
HNEPUOJIUIHOCTD byHkuuy,
OTPAaHNYEHHOCTh ¢dbyHKIIUY,

MOHOTOHHOCTh byHKIHY,




KCTPEMYM byHKINH,
HauOoJblllece ¥  HaWMEHbIIEe
3HAYCHUS byHKIIUN Ha
MPOMEXKYTKE, yMETh MPOBOIUTH
uccienoBanue QyHKINU;

- yMETh UCTOJIb30BaTh CBONCTBA U
rpadukn QyHKIUN I peIIeHus
YpaBHEHHUIA, HEPABEHCTB H 3a]1a4 C
napaMeTrpamMu; H300pakaTh Ha
KOOPJAMHATHOM IUIOCKOCTH
MHO’KECTBA PEUICHUN ypaBHEHHIH,
HEPABEHCTB U UX CHUCTEM;

- yMeTb CBOOOJHO ONEPUPOBATH
MNOHSATHSIMH:  TO4YKa,  MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO,
OTpE30K, JIy4, IUIOCKMM yro,
JIBYTPaHHBIA yTroOJ, TPEXTPaHHbBIN

yroi, nepeceKaronmecs,
napaJielibHble "
CKpPELMBAIOIINECs psIMbIe,
[apajuIeIbHOCTh "
HEPIEHAUKYIAPHOCTh NPAMBIX U
IIJIOCKOCTEM, yroma MEXIY
HOPSAMBIMH, YIOJ MEXAY NpsAMON U
IUIOCKOCTBIO, yroia MEXTY
IUIOCKOCTSIMH; yMeHue

UCIOJIb30BaTh  IPU  PELIEHUU
3ajjay = W3ydeHHble  (aKkThl U
TEOpEMBbl IIJIAaHUMETPUHU; YMEHUE
OLIEHUBATh pPa3Mepbl OOBEKTOB B

OKpYyXarIleM  MHpe;  yMETb
OIIepUpOBATH HOHATHSAMM:
MHOTOTpaHHUK, CEUueHHe
MHOT'OI'paHHHKa, IPaBUIIbHBIHI
MHOTOTpaHHUK, pu3Ma,
nUpaMuaa, ¢durypa U

MMOBEPXHOCTh BpaIEHUS,
HWIMHIpP, KOHyc, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CECUCHHS

KOHYyca u WIHHIPA,
napajuiesibHbIe ocH WITu
OCHOBaHHWIO,  CEYEHHE  I1apa,
IUIOCKOCTh, Kacarwomasicsa cgepsl,
UUWJTUHApPA,  KOHYyca;  yMEHHE
CTPOUTH CEYECHUE MHOTOTPAHHHUKA,
HU300paxarh MHOTOTPAHHUKH,
burypst u TMOBEPXHOCTH

BpallleHUsl, UX CEYEHUs, B TOM
YHUCIIe C TOMOIIbIO 3JEKTPOHHBIX
CPEICTB; yYMEHHE  IPUMEHATH
CBOIICTBa reoMeTpuyecKux (uryp,
CaMOCTOSITENIbHO (P OPMYJIHPOBATH




OIIPE/ICIICHNs] U3y4aeMbIX (HTYp,
BBIJIBUTaTh TUIIOTE3bI O CBOMCTBAX
U TpPH3HAKaX TIE€OMETPUYCCKHX
¢buryp, 00OCHOBBIBATh  HJIU
OIIPOBEPraTh UX; yMEHUE
IPOBOJIUTH KJIacCU(UKAITUIO
(Guryp no pasnMyHbIM IIPU3HAKAM,
BBITIOJHATH HEOOXOMMBIC
JIOTIOJIHUTEIIbHBIC TOCTPOCHHS

- yMETh OTIepUpPOBATH
MOHSATHUSIMHU: cpenHee
apudmernyeckoe, MeJuaHa,
HauOoNlblllece W HaWMEHbIIee
3HAUEHUs, pa3Max, JUCIepCHs,

CTaHJapTHOE OTKJIOHEHHE
YHUCJIOBOT'O Ha0O0Pa;
- yMETh U3BJICKATh,

MHTEPIPETHPOBATH MHPOPMAIHIO,
MIPEJICTABJICHHYIO B Ta0lMIaX, Ha
quarpammax, rpadukax,
OTPAXKAOIILYIO CBOICTBa
peambHBIX MPOIECCOB U SBICHUMH;
MPEICTaBIATh HMHPOpPMAIUIO C
MOMOIIBIO TAONMUIl M JUArPaAMM;

HCCIIEI0BATh CTaTHUCTUYECKUE
JAHHbIE, B TOM  4uClIe C
IIPUMEHEHUEM rpadu4ecKux
METOZOB U JIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUpPOBATH
MOHATUSAMM:  TOYKA,  IpsMasd,
IJIOCKOCTB, IIPOCTPAHCTBO,
JIBYTpaHHBIN yroi,
CKPEIIHBAIOIINECS IIpsIMBIE,
NapajuIeIbHOCTh u
NEPIEHIUKYISIPHOCTD IPSIMBIX U
IIJIOCKOCTEH, yromn MEXIY
IIPSAMBIMH, YTOJI MEXKJYy IPSAMON U
IIJIOCKOCTBIO, yroiu MEXIY

TUIOCKOCTSIMH,  PacCTOSTHUE  OT
TOYKH 0 TUIOCKOCTH, PacCCTOSTHUE
MEXIYy TPSMBIMH, PACCTOSHHUE
MEXTY TIIOCKOCTSIMH;

- yMETh  HCIOJB30BaTh  IIPH
pelieHurn  3a7a4  WU3YYCHHBIE
(dakThl U TEOpPEeMBbI TUTAHUMETPHH,
YMEHHE  OIICHHBATh  pa3Mephl
00BEKTOB OKPYKAIOIIETO MUPA;

- YMeTh CBOOOIHO ONEPUPOBATH
TTOHSITHSIMH cpenHee
apudmeTnyecKoe, MenaHa,
HauOoJiplllee W HaWMMEHBIIEe
3HAYEHMs, pa3Max, AuCIepcus,




CTaHJApTHOC OTKIOHEHHUE  OJIA
OIIMCaHus YHUCJIIOBBIX  JaHHBIX,

yYMETh UCCIIEIOBATh
CTaTHCTUYECKUE [IaHHBIC, B TOM
qHCIIe c PUMEHCHUEM
rpaduueckux METO/IOB u
AIIEKTPOHHBIX CpPE/CTB;
rpaduuecku HCCIIe/10BATh

COBMECTHbIE  HAONIOACHUS  C
MOMOIIBIO JUarpaMM pacCerBaHUS
Y JJMHEUHOW perpeccun

- yMETh  pemaTbh  TEKCTOBBIC
3a/layd  pa3HbBIX THUIIOB (B TOM
YuCJIe Ha TMPOICHTHI, JONIH |
YacTW, Ha JBUXKCHHE, padoTy,
CTOUMOCTh TOBapOB U  YCHYT,
HAJIOTH, 3ajJadyd U3  00jJacTtu

yIIpaBIICHUS JMYHBIMA "
CeMEIHBIMU ¢buHaHCAMM);
COCTaBJIATh BBIPAKCHUS,

YpaBHCHHA, HCPABCHCTBA HU HUX
CUCTEMbBI II0 YCJIOBHUIO 3aJia4u,

HCCIIE0BATh IIOJIy4E€HHOE
pelieHne u OLICHUBATh
IPaBAONOA00HOCTD PE3YIIBTATOB;

- yMeTb OIIEpUpPOBAThH
MOHATUSIMH: OIIpENICIICHHUE,
aKkcuoma, TeOpeMa, CIIEICTBUE,
CBONCTBO, [IpU3HaK,

JI0Ka3aTelbCTBO,  PaBHOCHIIBHBIE
(bOopMyIHUPOBKH;

- yMeTb dopmynHupoBath
o0paTHOE ¥ TPOTHUBOIIOJIOKHOE
yTBEpXKJIEHHE, IPUBOINUTH
INpUMEPBl U KOHTPIPHUMEPHI,
UCIOJIb30BaTh METOA
MaTeMaTUYECKOU WHAYKIINY,
IPOBOJIUTH JI0Ka3aTelbHbIe

pacCyXJIeHHsT  NpHU  pEUICHUHU
3a/a4, OLEHHUBATh JIOTHYECKYIO
IIPaBUJIILHOCTh PACCYXKIACHUM;

-yMeTb CBOOOJHO ONEpUPOBAThH
MOHATUSAMH: MTOCJIEI0BATEIBHOCTD,

apugmMeTnIecKast porpeccus,
reoMeTpuvecKkas nporpeccus,
0eCKOHEYHO yOBIBaro1ast
reoMeTpuvecKkas HPOTPECCHS;
YMETh 3aJ1aBaTh

OCICA0BAaTCIBbHOCTH, B TOM
YHUCJe C MOMOIIBI PEKYPPEHTHBIX
(opmyu;

- YMETh BBIOMPATH TOJIXOJSIIHIMA




METOJl A pEHIeHUus 3a/ayH;
IMIOHUMAaHHE 3HAYNMOCTH
MaTeMaTHKU B W3y4YCHUH
OPUPOJHBIX ¥ OOIIECTBEHHBIX
MpPOIECCOB M  SIBIICHUH; YMETh

pacrno3HaBaTh IIPOSIBJICHUE
3aKOHOB MaTeMaTHKU B
HUCKYCCTBE, yMETb IIPUBOAUTH
IIPUMEPBI MaTE€MaTUYECKUX

OTKPBITUM POCCUHCKON U MUPOBOM
MaTEMaTHYECKON HAYKU

- YMETh ONEPUPOBATH MOHATHIMHU:
(dbyHKIMS, HeTpephIBHAS (YHKIIHS,

MIPOU3BOIHAS, nepBooOpazHasi,
ONpENEICHHBIN HMHTErpai; yMEThb
HaxXoauThb ITPOU3BOAHLBIC
3J€MEHTaPHBIX byHKIUH,
HCIIONb3Ys CIIPaBOYHbIE
MaTrepuabl;

UCCIEN0BATh B IIPOCTEHINNX

ciyvasx byHKIIUN Ha

MOHOTOHHOCTB, HaxXoIUuThb

HauOONbIIME W HAWMEHBIINE
3Ha4YeHUs PyHKINH;

- CTPOHTH TpaUKU MHOTOWICHOB
C HCIOJNB30BaHMEM ammapara
MaTeMaTUYECKOTr0 aHaAIIN3a;

- TIPUMEHATH TMPOU3BOAHYIO IPH

peUIeHNH 3a1a4 Ha JIBH)KEHHCE;

pemarp MPAKTHKO-

OPUEHTHPOBAaHHBIE  3aJaud  Ha

HanOoNpIIMeE W  HAWMEHBINNE

3HAYEHUs, Ha HAaXOXJEHHUE IyTH,

CKOPOCTH M YCKOPEHUS;

-yMeTb ONEpUPOBATh MOHATUSIMHU:

JBIDKEHHE B IPOCTPAHCTBE,

10/100HbIE ¢burypsl B
IIPOCTPAHCTBE;
- CIOJIb30BATh OTHOIIIEHUE

IJIOIIAZAE  TOBEPXHOCTEHM U
00beMOB MOJO0OHBIX (UTYp NpHU
pELIEHNH 3a/1ay4;

- YMGTB BBIYUCIIATH
reOMEeTpHUYECKUe BEJIUYUHEI
(nmuHA, yroi, IUIOMmAnh, OOBEM,
IUIOIIAAb MOBEPXHOCTH),

UCIOJNIb3YSl HM3ydeHHBbIE (OPMYIIbI
U METOJBI;

- YMETb OIIepupOBATH
HOHSTUSMMU: HEIPEPBIBHOCTh
GyHKIMM, acUMOTOTHI Tpaduka
¢byHKIMu, TepBas W BTOpad




MIPOM3BOHAS byHKINH,
reOMETpUYECKU M (U3NYECKU
CMBICIIBI IPOU3BOJIHOM,
nepBooOpa3Has,  ONpPEEICHHBII
UHTETpa,

- yYMETh HAaXOJUTh ACHUMITOTHI
rpapuka  GYyHKIHUH,  yMCHHE
BBIUUCIISATH MMPOU3BOJIHBIC CYMMEI,

MIPOU3BEICHUSA, YacTHOTO u
KOMITO3UIIUN (PYHKIUI, HAXOAUTh
ypaBHEHUE KacaTeJIbHON K
rpaduky QyHKIHUH,

- YMETb UCIIOJIb30BATh
IIPOU3BOJHYIO Ul HCCIIEIOBaHUS
byHKIMH,  UII  HaXOXKICHUS
HaWIy4Ilero pereHus B
NPUKJIAIHBIX, B TOM  YHCIE
COLIMATILHO-3KOHOMMUYECKUX "
bu3IIECKUX 3aja4ax, TSt
onpeeneHus CKOPOCTH u

YCKOPEHUS; - HAXOJUTh TUIOIIATN
U o0beMbl (uUryp ¢ TOMOIIbIO
WHTETpaJIa; MPUBOIUTH MPUMEPHI
MaTeMaTHYECKOTO

MOJICIIUPOBAHUSI  C  TIOMOIIBIO
muddepeHIaTbHBIX YpaBHEHHUI,
- yMeTb CBOOOJHO ONEpUPOBATH
TOHSATUSIMH: NPSIMOYTOJIbHAS
cUcTeMa  KOOpDAHMHAT, BEKTOp,
KOOpJMHATHl TOYKHU, KOOPAHHATHI
BEKTOpa, cymma BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHUCIIO,
pasyiokeHHe BEKTOpa Mo 0asucy,
CKaJIsipHOE POM3BE/ICHUE,
BEKTOPHOE TPOW3BEJICHHUE, YTOJ
MEXIy  BEKTOpaMH;  YMEHUE
HCIIOJIB30BAaTh  BEKTOPHBIM U
KOOPJMHATHBIN METOJT JUTST
pelIeHusT TEOMETPHUUECKUX 3a1ad
W 3amad  OpYruX — y4eOHBIX

MPEAMETOB; OTIEpUPOBATH
MOHATUSAMU: MaTpuna 2x2 u 3x3,
OTIPEICTTUTEND MaTpPHIIbI,
F€OMETPUUYECKHI CMBICT
OTIPEICTUTEIS

- yMeTh CBOOOJHO ONEPUPOBATH
MOHATHIMU: cpenHee
apudmernyeckoe, MeJhaHa,

HauOolplllee W HaUMEHBIIIEE
3HAuUeHUs, pa3Max, AUCIepcHs,
CTaHJAPTHOE OTKJIOHEHWE  JUIS
OITMCAHUS YUCIOBBIX TaHHBIX;




- YMCTb HCCJICA0BATh
CTaTUCTHYCCKHUEC JaHHBIC, B TOM

qrcie c PUMEHCHUEM
rpaduuecKux METO/IOB u
AJIEKTPOHHBIX CPEJCTB;
rpaduuecku HCCIIeI0BATh

COBMECTHbIE  HAONIOJIEHUS  C
MIOMOIIIBIO JUArpaMM PacCEUBAHUS
Y JTMHEWUHOM perpeccuu.

- YMETh peuIaTh TEKCTOBBIC 3a/1a41
Pa3HBIX TUIOB (B TOM YHCJIE Ha
IPOIEHTHI, JOJIM U YaCTH, HA
JBIDKEHHE, pabOTy, CTOUMOCTb
TOBapOB U YCIIYT, HAJIOTH, 33Jaull
U3 00JIaCTH YIPaBICHUS JINYHBIMU
U ceMeiHBIMU (pHAHCAMH);
COCTAaBJISITH BBIPAXKCHUS,
ypaBHEHWsI, HEPAaBEHCTBA U MX
CHCTEMBI 10 YCIIOBHIO 33J1a4H,
UCCIIE0BATh OIYYEHHOE
peLIeHUE U OLICHUBATh
IPaBAONOA00HOCTh PE3YIILTATOB;

- yMeTh dopmynpoBaTh
oOpaTHOE U TPOTHUBOIIOJIOKHOE
yTBEpXKICHHE, IPUBOJIUTH
IpUMEPBl U KOHTPIPHUMEPHI,
UCIIOJIb30BATh METO/T
MaTeMaTUYEeCKOU WHAYKIINY,
IPOBOJIUTH JIOKa3aTeNbHbIe

pacCyXJIeHHsT  NpHU  pEUICHUHU
3a1a4, OLEHHUBATh JIOTHYECKYIO
IIPaBUJIILHOCTh PACCYXKIACHUM;

- yMeTb OIepUpoBaTh
MOHATUSIMU: Tpad, CBA3HBIN Trpad,
JIEPEBO, LUKJI, rpad Ha

IUIOCKOCTH; YMEHHE 3aJaBaThb W
ONHUCBHIBATh Tpadbl Ppa3IMUYHBIMU
crocobaMu; KCIOJIb30BaTh Ipadbl
IPU pPEUIeHNH 33134
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