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1 OBIASA XAPAKTEPUCTUKA PABOYEM [TIPOT'PAMMBI YYEBHOI'O
INPEJIAMETA
«MaTteMaTHKa»

1.1 Mecto y4eOHOro mnpeaMera B CTPYKType HNPOrpaMMbl INOATOTOBKH CHENHAJTHCTOB
CpeiHero 3BeHa

VYuebublii npeamer «MaTemMaTuka» OTHOCHUTCS K MPEIMETHOH obiactu «MaremaTtuka H
uHpopMaTUKa» M 001e00pa3oBaTeIbHOMY LUKIY MPOrpaMMbl TOATOTOBKU CHEIMAIMCTOB
CPEIIHETO 3BEHA.

1.2 TpeGoBaHus K pe3yJibTATaM OCBOCHHSA
PesynpraTom ocBoeHus yueOHOro npeamera MarteMaTHka sBISETCs ONpeAeeHHbIN dTan

c(OPMHPOBAHHOCTHU CIEAYIOMINUX OOIUX U MPO(PEeCCHOHATBHBIX KOMITETCHIINA:

Kon u Ilanupyemble pe3yabTaThbl OCBOCHUS NPeAMeTa

HAMMEHOBaHHUeE

(opmupyembix Oo0mme IIpeameTHbIC

KOMIIeTCHIM
OK 01 Beibupars | JI.1 - oco3Hanue | Y1 ymeHue omnepupoBaTh MOHSATUSIMU:
CrocoObl  pemieHus | O0yJaroNIMMUCS POCCUHCKOM | OompeneneHne,  akcuoma,  Teopema,
3a1a4y IPAXKJAHCKOW UJIEHTUYHOCTH; | CIEACTBUE, CBONCTBO, MIPU3HAK,
npodeccnoHanbHOM J1.2 - TOTOBHOCTB K | IOKa3aTeJbCTBO, PaBHOCUIIBHBIE
NEeATEIbHOCTH CaMOpa3BUTHIO, (bopMyITUPOBKH; yMEHUue
MIPUMEHUTETHEHO K | CAMOCTOSITETbHOCTH u | hbopMyIHpOBATH oOpatHoe u
pa3InYHbIM CaMOOIIPEIEIIEHUIO; IIPOTUBOIIOJIOKHOE YTBEPKJICHHUE,
KOHTEKCTaM JI.3 - Hanuure MOTHUBAIMU K | IPUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,

OOyYEHHUI0O U JIMYHOCTHOMY

HCIIOJB30BaTh METO/ MaTeMaTHIeCKOM

Pa3BUTHIO; WHIYKIWW; TPOBOJAUTH JI0KAa3aTEIbHBIC
JI.4 - 1eneHampaBlICHHOE | pacCyKAEHUS MpPH PEIICHUH 3a1ad,
pa3BUTHE BHYTPEHHEH | OIIEHUBATh JIOTUYECKYIO MPABUIBHOCTD
MTO3ULINHI JIMYHOCTH Ha | pacCyXJICHHUII;

OCHOBE JyXOBHO- | Y2 yMeHHE ONepHpOBaTH MOHSITHUSIMU:
HPaBCTBEHHBIX  LIEHHOCTEH | MHOXECTBO, IMOJMHOXECTBO, ONEPALIMU
HapoIOB Poccuiickoii | Hax MHO>KECTBAMU; YMEHUE
denepannn, UICTOPUUYECKUX U | UCIIOJIB30BATh TEOPETUKO-
HallMOHAJIbHO-KYJIBTYPHBIX MHO>KECTBEHHBII amnmnapar JUTSL

Tpaguiuii,  (HOpMUPOBaHME | ONMMCAHUS pEATBHBIX IPOLIECCOB U
CUCTEMBbI 3HAYUMBIX | SIBJICHUI U MpHU peUIeHUH 3ajad, B TOM
LIEHHOCTHO-CMBICIIOBBIX YHCIIe U3 IPYTUX YUeOHBIX IPEIMETOB;

YCTaHOBOK, V3 yMmeHue onepupoBaTh MOHSATUSIMU:
AHTUKOPPYILIUOHHOIO rpad, CBs3HBIM Tpad, IepeBo, IHKI,
MHPOBO33PEHHUS, rpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh U
IIPaBOCO3HAHUS, OINMCHIBATh rpadsl pa3IMYHBIMU
HKOJIOTMUECKON  KYJIBTYpHI, | CIOCO0aMH; HCIONIB30BaTh Ipadbl mpu

CIIOCOOHOCTH CTaBUTH IIETU U
CTPOUTH )KU3HECHHBIC TIAHBI.
M.1 - OCBOCHHBIEC
o0yJarouMucs
MEXIPEIMETHBIE TOHSATUS U
YHUBEpCaIbHBIC yaeOHbIE
necTBusi  (peryisTUBHEIE,
M03HABATENBHEIC,

pEIICHUH 33]1aY;
Y4 ymenuwe CcBOOOAHO OMNMEPUPOBATH
MOHATHUAMU: COUCTAHUC, MCPCCTAHOBKA,
9HCIIO COYCTaHMH, YHCIIO
nepectaHoBok;  OmHoM  HbroTOHA;
YMEHHE TMPUMEHATh KOMOWHATOpPHBIE
(baKThl U pacCyKOCHHs A PELICHUS
3ajady;




KOMMYHHKATUBHBIE);

M.2 - cnocobHOCTH UX
HCIOJIb30BAHUS B
MMO3HaBATEILHON u
COIMATIbHOM MpaKTHUKE,
TOTOBHOCTh K
CaMOCTOSITEIbHOMY

TUTAHUPOBAHUIO u
OCYIIECTBIICHUIO yaeOHOMH

ACATCIIbBHOCTH, OpraHu3alnu

y4eOHOTO COTPYTHHUYECTBA C
Ineaaror utyeCKuMmn
pabOTHUKAMH "

CBEPCTHUKAMH, K Y4YacTHIO B
MIOCTPOCHUHU
VHIUBUyaIbHON
o0Opa3oBaTenbHON
TPAEKTOPUU;

M.3 - oBnaneHue HaBBIKAMHU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM W  COLMAIBHOM
NeSITeIbHOCTH.

V5 ymenue onepupoBaTh MOHSATUSIMU:
HaTypaJIbHOE 4YMCJIO, LEJI0€ YHUCIIO,
OCTaTOK II0 MOZXYJIIO, pPalMOHAIbHOE
YHCIIO, UPpaLMOHAIIbHOE 4HCIIO,
MHOJKECTBA  HATypalbHBIX,  LEJBIX,
palMOHAJIbHBIX, JNEUCTBUTEIBHBIX
YHCEJl; YMEHHUE HCIIONIB30BATh IPU3HAKH
JEIIMMOCTH, HauMEHBIINHN o0mmi
JeIuTeNh W HauMeHblliee  oOIuee
KpatHOoe, amroputM EBximna npu
pEelIeHnH  3a1ady;  3HAKOMCTBO  C
pa3IU4YHBIMU MIO3ULMOHHBIMHU
CHUCTEMAMH CUYHMCIICHUS;

Y6 ymenue CBOOOJHO OIEPUPOBATH
NOHATHAMM:  CTENEHb  C  LEJBIM
[IOKa3aTeleM, KOpeHb HaTypaJlbHON
CTCNEHH, CTENEHb C pPalMOHAIbHBIM
IIOKa3aTeleM, CTETEHb C
JNENCTBUTENBHBIM (BeIeCTBEHHBIM)
HokasareseM, Jorapupm 4ucia, CUHYC,
KOCMHYC M TaHI€HC IPOU3BOJIBHOTO
4YHUCIIa;

VY7 ymeHue onepupoBaTbh IOHATUSMM:
TOKJECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPABHCHUM U
HEPABEHCTB, PaBHOCHJIBHOCTb
YPaBHEHH, HEPABCHCTB M CHCTEM,
paloHaJIbHbIE, UppalMOHAIIbHBIE,
IIOKa3aTeNbHbIE, CTCIICHHBIE,
JorapupMHUEcKue,
TPUTOHOMETPUUECKHE YPaBHEHUH,
HEPAaBEHCTBA U  CHUCTEMBI; YMEHHUE
pelmars ypaBHEHMs, HEPaBEHCTBA H
CUCTEMBl C IIOMOILIBIO  Pa3IMUYHBIX
IIPUEMOB; pemars YPaBHEHUH,
HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
IPUMEHATh YPAaBHEHHs, HEPAaBEHCTBA,

ux CHCTEMBI st pereHus
MaTeMaTHYECKUX 3aJad W 3aaad  Hu3
pa3nuyHBIX ~ o0ylacTed  HAyKH U
pEaTbHOM )KU3HM;

Y8 ymenue CBOOOJHO OIEPUPOBATH
MOHSTUSIMU rpaduk byHKIHH,
oOpatHast  QYHKUUSA,  KOMIIO3UIUS
byHKIHH, JTUHEHHas byHKIIHS,
KBaJpaTHuHas (YHKLHUS, CTEreHHas
GyHKIMS C UEeNbIM  IOKa3aTeleMm,
TPUTOHOMETPUUYECKHE ¢byHKIMY,
oOpaTHbIe TPUTOHOMETPHUYECKHE
byHkuuy, IIOKa3aTenbHast u

norapupmuueckas GYHKIHH, YMEHHE




CTPOUTH rpaduku byHKIHH,
BBITIOJIHATH MPeoOpa3oBaHus TpaduKoB
byHKIINIH,

YMEHHE UCII0JIb30BATh rpaduKu
(GyHKUMH A8 U3Y4YEeHUs HPOLECCOB U
3aBHCUMOCTEH NpHU pEIICHUH 33734y M3
JIpyrux Yy4eOHbIX IPEIMETOB U U3
peanbHOI JKU3HU; BBIpaXaThb
GopMynaMu  3aBHCHMOCTH  MEXIYy
BEJINYMHAMU;

yMEHUe CBOOOJTHO OTIEpUPOBATH
HNOHATUSAMHM:  YETHOCTh  (DYHKIIHH,
NEPUOTUIHOCTD byHKIHH,
OTrpaHUUYEHHOCTh byHkuuy,

MOHOTOHHOCTb (DYHKILIMH, SKCTPEMYM
¢yHkunu, HauboblIee U HauMEHbIIEe
3Ha4eHUus1 (QYHKIHMU Ha IPOMEXYTKE;
YMEHUE  TPOBOJAUTH  HCCIEIOBAHUE
byHKIUY;

YMEHHE HCIOJb30BaTh CBOWCTBA U
rpadukd  QYHKUMH JUId  pelIeHus
YPaBHEHMH, HEPABEHCTB U 3a4ady C
napamMeTpamu; u300paXxkaThb Ha
KOOP/IMHAaTHON IJIOCKOCTH MHOXKECTBA
peleHui ypaBHEHUM, HEPABEHCTB U UX
CHCTEM;

Y9 ymeHue cBOOOAHO ONEPUPOBATH

HOHSTUSIMU: IOCIIEJOBATEILHOCTB,
apudmeTnIecKast nporpeccus,
reoMeTpHYecKast HporpeccHs,
0OECKOHEYHO yOBIBaroIIas

reoMeTpuuecKkas MpOrpeccusi; yMeHHe
3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM
YyHUClie C TOMOIIBI0 PEKYPPEHTHBIX
dopmy;

V10 ymenue onepupoBaTh MOHATUIMU:
HENPEPBIBHOCTh (YHKIIUH, ACUMIITOTHI
rpaduka ¢GyHKIUHA, TEpBas W BTOpas
IIPOU3BOHAS byHKIIIH,
TEOMETPUUYECKUN M (U3UIECKUN CMBICI
IIPOU3BOJHOM, nepBooOpazHas,
ONpeeNieHHbId  MHTErpan;,  yMEHHue
HAXOJHUTh ACHUMIITOTBI rpaduka
byHKIUY; yMEHHE BBIUUCIIATH
MPOU3BOJHBIC CYMMBI, IPOU3BEACHUS,
YaCTHOTO W KOMIO3UIMH (PYHKIIHIA,
HAXOJWTh YpPaBHEHHE KacaTelbHOU K
rpaduky G yHKIHH;

YMEHHE WCIOIb30BaTh IMMPOU3BOAHYIO
JUIsL  WCCeoBaHUs  (QYHKIMM, Ui
HAXOXJICHUS HAWIIYUYIIeTO PEIIeHUs B
INPUKIAIHBIX, B TOM YHCJE COLUAIbHO-




9KOHOMHUYECKUX u bu3nueckux
3aadax, /Ui ONpeieieHus CKOPOCTH U
YCKOpPEHHS; HaXOAWTh IUIOIAAM U
00BeMbI (PUTYp C TIOMOIIBIO UHTETpaa;
IPUBOAUTH MIPUMEPHI MATEMAaTUYECKOTO
MOJIEIIUPOBAHUS C MIOMOILBIO
nudepeHIMaTbHBIX YPAaBHCHHUI;

V11 ymenue onepupoBaTh NOHATHUIMU:
KOMIUIEKCHOE€  YMCJO, CONPSKCHHBIE
KOMIUIEKCHBIE ~ YHClla, MOAYlb |
apryMeHT KOMIUIEKCHOIO umcia, popma
3arucu KOMILIEKCHBIX qHcen
(reomeTpuyvecKas,
TPUTOHOMETPHUYECKAs u
anreOpanveckas); yMeTh MPOU3BOIHTH
apudmMeTHIecKue neicTBUs c
KOMIUICKCHBIMU UYUCJIaMH; TPUBOJIUTH
PUMEPBI MCTIOJIb30BAHUS
KOMILJIEKCHBIX YHCET;

V12 ymeHue cBOOOJHO ONEPUPOBATH
MOHITHSIMH: CpefiHee apu(MeTHIecKoe,
MenuaHa, HauOoJblllee U HAaUMEHbIlEe
3HaYCHUS, pasmax, aHcIiepens,
CTaHJapTHOE OTKJIOHEHUE s
OTMCAHMs YMCIOBBIX JAHHBIX; yMEHHE
UCCIIEI0OBaTh CTaTHUCTUYECKUE JIaHHBIE,
B TOM 4YHCIE C TPUMEHEHUEM
rpau4ecKuX METOAOB U 3JIEKTPOHHBIX
CpeAcTB; TrpadUUecKd  HUCCIENI0BaTh
COBMECTHBIC HAOMIOIEHHS C MOMOIIBIO
JUarpaMM pacCeuBaHUs M JIMHEHHOU
perpeccuu;

V13 ymeHue HaxXOOUTh BEPOSTHOCTH
COOBITHI c UCII0JIb30BaHUEM
rpadu4ecKux METOJIOB; IPUMEHSTH IS
pemeHus 3agad popMyJibl CIOKEHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (HOpMyILy
HOJTHON BEPOSITHOCTH, bopmymy
Bepuymnnmn, koMOuHaTOpHBIE (aKTHl U
(GopMynbl; OLEHHMBATh BEPOSTHOCTH

peaJIbHBIX COOBITHIA; YMEHHE
OIIEpUPOBATh TOHATUSAMH: CIydaiHas
BEJIMYMHA, pacripenenexnue
BEPOSTHOCTEH, MaTeMaTHIECKOe

OXXHUIaHUC, OUCHICPCUA U CTAHAAPTHOC
OTKJIOHEHHE  CIIy4YalHOW  BEJIUYHUHBI,
(GyHKIMU pacrpenesieHus] U TUIOTHOCTH
pPaBHOMEpPHOTO,  IOKa3aTeIbHOTO U
HOPMAaJIbHOTO paclpe/ieICHu; yMEeHHe
UCIIONIb30BaTh  CBOMCTBA HM3yYEHHBIX
pacripefieieHuit 1Jisi pelieHusl 3ajay;
3HAKOMCTBO C TOHATHUSAMHU: 3aKOH




OOJIBIINX YHUCEN, METOABI BHIOOPOYHBIX
WCCIICIOBAHM, YMEHHE MPHUBOJIUTH
PUMEPHI TIPOSIBIICHUS 3aKOHA OOJBIINX
Yucell B MPHUPOJIHBIX U OOIIECTBEHHBIX
SIBTICHHSX

Y14 ymenue CBOOOJHO OIEPUPOBATH
MOHATHUSIMH: TOYKA, MPSIMast, TUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, Iy, TUIOCKUN
yIoJl, ABYIPaHHBIN yroj, TpeXTPaHHbINA
yroJI, IepeceKaroIInuecs, napauieIbHbIe
u CKPEIIMBAIOIINECS psIMBIE,
napauIeTbHOCTh u
NEePIEHANKYISIPHOCTh  TIPSAMBIX U
IUTOCKOCTEH, Yrod MEXIy MpsIMbIMH,
Yroll MEXAYy NUpSIMOH M TUIOCKOCTHIO,
yroJl MEXAYy IUIOCKOCTSIMH; yMEHHE
UCTIONB30BaTh TPH PEHICHHH 33134
U3y4eHHbIE  (PaKTBI W TEOPEMBI
IUTAHUMETPUH;  YMEHHE  OIEHUBATh
pa3Mepbl  OOBEKTOB B OKpYXKaroIIeM

MUpE; yMeHue OIIEpUPOBATH
INOHATHAMM: MHOTOTPAHHHK, CEUEHHUE
MHOT'OTPaHHUKA, IIPaBUJIbHBII

MHOTOTPAaHHHK, MpHU3Ma, MHUPaMHJA,
¢urypa u TOBEpPXHOCTh BpalleHUs,
OWIUHApP,  KOHyc,  Imap,  cdepa,
pa3BepTka  MOBEPXHOCTH,  CEUYCHHUS
KOHyca M IWINHIAPA, TapauienbHbIe
OCH WJIM OCHOBaHHUIO, CEUYEHHE IIapa,
IUIOCKOCTh,  Kacaromiascsi  cdepsl,
[IMHApA, KOHYCa; YMEHHE CTPOUThH
CeYeHNE MHOTOTPAaHHUKA, H300pakaTh
MHOTOTPaHHHKH, Gurypsr u
HOBEPXHOCTH BPAICHUS, UX CEUCHHUS, B
TOM YHCJE C TOMOUIBIO 3JEKTPOHHBIX
CPENCTB; YMEHHE NMPUMEHSATh CBOWCTBA
TEOMETPUUECKUX ¢uryp,
CaMOCTOSATENIFHO bopMyIHpoBaTh
ONpeNeNIeHus]  U3ydaeMbIX  Quryp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBaX M
NpPU3HAKAX TEOMETPUYECKUX  (QUryp,
00OCHOBBIBaTh WJIM OIIPOBEPraTh WX;
YMEHUE TPOBOJIUTH KJIaCCU(PUKAIIUIO
Guryp mo pa3IMYHBIM IPH3HAKaM,
BBITIOJTHATH HE00XO0IUMbIe
JIONOJTHUTEIIbHBIE TOCTPOCHMS;

V15 ymenue cBOOOJHO OIEPUPOBATH
MOHATUSAMHU: TIIOMAIb (UTYPBI, 00BEM
¢Gurypel, BeIWYMHA YIJa, PACCTOSHUE
OT TOYKM JI0 TUIOCKOCTH, PacCTOSIHHE
MEXIYy MPSIMBIMH, PAcCTOSHHE MEXIy
IUIOCKOCTSIMH, TUIONIA/Th cdepsl,




IUIOIIAAbh TOBEPXHOCTH  IHPAMHUIB,
OpU3MbI, KOHYyCa, LMJIHHIPA, 00BeM
KyOa, MPSIMOYTOJTHHOTO
napajuieNienune1a, TUPaMuIbl, TPU3MBIL,
WIMHApA, KOHYyca, Iapa; yMEHHe
HAXOJUTh OTHOIIICHUE 00BeMOB
moA00HBIX uryp;

Y16 ymenue CBOOOJHO OIEPUPOBATH
MOHATUSIMH: JBIDKEHHE, TMapajuIeIbHBIN
NepeHoc, CAMMETPHSI Ha TUIOCKOCTH U B
IPOCTPAHCTBE, MIOBOPOT,
npeoOpazoBaHue MOAOOUS, IMOJAOOHBIE
(GUrypsI; yMEHHE pacrlio3HaBaTh PaBHBIC
U 1oj00HBIe (UTypBI, B TOM YHUCIIE B
NpUpOJie, HCKYCCTBE, apXHUTEKTYpE;
YMEHHUE HCIOJIB30BaTh F€OMETPHUECKUE
OTHOIIEHHMSI, HAXO/IUTh TEOMETPHUYECKHE
BEJIMYMHBI (A7TMHA, YroJ, IUIOUIAlb,
00BbEeM) TP PEIICHUH 337134 U3 JIPYTUX
y4eOHBIX TPEAMETOB W W3 peabHOU
KHU3HH,

VY17 ymeHue cBOOOJHO ONEPUPOBATH
HNOHATUSAMH: TIPSMOYTOJIbHAS CHCTEMaA
KOOpDJIWHAT,  BEKTOp,  KOOPIUHATEHI
TOYKH, KOOPIMHATHI BEKTOpa, CyMMa
BEKTOpOB, TPOM3BEIECHUE BEKTOpa Ha
YHCII0, Pa3JI0’KEHHE BEKTOpa Mo 0asucy,
CKaISIPHOE TPOU3BEACHUE, BEKTOPHOE
IPOM3BE/ICHUE, yroan MEXTY
BEKTOpAaMH;, yYMEHHE  HCIIOJIb30BaTh
BEKTOPHBII U KOOPJAMHATHBIA METOJ
JUTSL PEUICHHUS TEOMETPUYECKUX 3a/1a4 U
3aJa4  JIpyTUx y4eOHBIX MPEIMETOB;
ONEpPUPOBATH MOHATUSMU: MATpUIA 2X2
u  3x3, omnpeneauTelb  MaTPUIbI,
TE€OMETPUYECKUI CMBICIT OTIPEICITUTEIIS;
V18 yMeHue MoAenupoBaTh peajbHbIE
CHUTyallud Ha s3bIKE MAaTEMaTHKH;
COCTaBIISITh  BBIPAKCHHSI, YpPaBHEHUS,
HEpaBEHCTBA M WX CHCTEMBI 11O
YCIIOBHIO 3ajauu, UCCIIE/I0BATh
MIOCTPOCHHEIC MOJICTTH c
UCIIOJIb30BaHUEM ammapaTra ajireOpsl,
UHTEPIPETHPOBATH TIOJTYYCHHBIN
pe3yabTar; CTPOUTh MaTeMaTUYECKUE
MOJIET C TIOMOIIBI0 TEOMETPUYECKUX
NOHSITHM W BEJIWYMH,  PelIaTh
CBSI3aHHBIE C HHUMH TPAKTHYECKUE
3aaud; COCTaBIISATh BEPOSTHOCTHYIO
MO/JIEITh u WHTEPIPETHPOBATH
NOJYYCHHBIH  pe3yabTar;  pemarthb
NPUKIAJHbIE  3a/ladyd  CPEJICTBAMH




MaTEMaTH4YEeCKOro aHajliu3a, B TOM
YHUCIIC COLMAILHO-DKOHOMHYECKOTO U
(U3UYECKOTO XapaKTepa;

Y19 ymenue BBIOMpPATH MOIXOISIIHIA

METO/T JUIsL  peuieHus 3a]a4u;
IIOHUMAHHUEC 3HAYUMOCTU MAaTEMATUKHU B
U3Y4YCHUU MPUPOTHBIX u
OOIIECTBEHHBIX IMPOIIECCOB U SIBIICHUI;
YMEHHE Ppaclio3HaBaTh MPOSBICHUE
3aKOHOB MAaTE€MaTUKd B HCKYCCTBE,
yMEHHE MIPUBOJIUTH MIPUMEPBI
MAaTEMATUYCCKUX OTKpI:ITI/Iﬁ
poccuiickon u MHPOBOMU

MaTeMaTUYECKON HAYKH.

OK 02 Ucnons3oBaTh

COBpPEMEHHBIE
cpencTa TIONCKaA,
aHaM3a u
WHTEPIpETAINN
uHpopManuy, u
nH(pOpMaMOHHBIE
TEXHOJIOTUU ISt
BBHIMIOJIHEHUST  3a7a4
npodeccroHanbHOM
JESTEeITbHOCTH

JI.1 - OCO3HaHUE
00yJaroImuMHUCs POCCUICKOM
IPaXTaHCKOW HJCHTHYHOCTH;

J1.2 - TOTOBHOCTD K
CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH H
CaMOOTIPEIEIICHUIO;

JI.3 - Hanmuuue MOTHUBAIUU K
OOy4YeHUI0O M JUYHOCTHOMY

Pa3BUTHIO;
J.4 - neneHampaBlIeHHOE
pa3BuTHE BHYTPEHHEN
MO3ULIMM  JINYHOCTH Ha
OCHOBE JyXOBHO-
HPaBCTBEHHBIX  LIEHHOCTEHN
HapoJl0B Poccniickoit

®denepanyu, KICTOPUUECKUX U
HAIlMOHAJIbHO-KYJIBTYPHBIX

Tpaguiui,  ¢GopMHUpOBaHUE
CHUCTEMbI 3HAYUMBbIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTHKOPPYIIIUOHHOTO
MHUPOBO33PCHUS,
MIPaBOCO3HAHUS,
HKOJIOTUYECKOH  KYJIBTYPHI,

CHOCOOHOCTHU CTaBUThH LIEIUA U
CTPOUTH KU3HEHHBIE TIAHBI.

M.1 - OCBOCHHBIE
o0yJarouMucs
MEXIPEIMETHBIC TOHSATUS U
YHUBEpCaIbHBIC yaeOHbIE
necTBusi  (peryisTUBHEIE,
M03HaBaTeNbHbIE,
KOMMYHHMKATUBHBIE);

M.2 - cnocobHOCTP UX
MCIOJIb30BAHUS B
IT03HABATEIbHOU "

V1 ymenue onepupoBaTh MOHSATUSIMU:

ompejieNieHue,  aKCHOMa,  Teopema,
CIIEICTBHE, CBOICTBO, MPU3HAK,
JT0KAa3aTeNNbCTBRO, PaBHOCHIILHBIC
(bOpMyYITUPOBKY; yMEHUe
dbopMynupoBaTh obOpatHoe "
MPOTUBOMNOJIOKHOE YTBEpXKACHHE,

MPUBOUTH IPUMEPBI U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJl MaTeMaTHYeCKOH
WHAYKIIUH, TPOBOJUTH JIOKa3aTeIbHBIC
paccyXAeHHs TpH pELIeHUH 3anad,
OIICHUBATh JIOTHYECKYIO MPaBUIHHOCTH
pacCyKIeHHUI;

Y2 yMmeHue omepupoBaTh TOHATHSIMU:
MHO>KECTBO, MOJIMHOXKECTBO, ONEpaLin
HaJT MHO>KECTBAMU; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH amnmapar TUTSE
OMMCAHUSA pEAIbHBIX MPOILIECCOB U
SIBJICHUW U TIPU PEIICHUU 3a/1a4y, B TOM
YHClie U3 APYTUX Y4eOHBIX MTPEIMETOB;
V3 yMmeHue onepupoBaTh MOHSATUSIMU:
rpad, CBs3HBIM Tpad, IepeBo, IMMKI,
rpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh U
OIHCHIBATh rpadbr pa3TUYIHBIMU
croco0aMu; MCIONIb30BaTh Tpadsl mpu
pelLIeHUH 3a1a4;

Y4 ymenwe CcBOOOAHO OMEPUPOBATH
MOHITUSIMH: COYETAaHUE, MEePECTAaHOBKA,
9HCIIO COUYCTaHUH, YHCIIO
nepectaHoBok;  OmHoM  HbroTOHA;
YMEHHE TMPUMEHATh KOMOWHATOpPHBIE
GakThl W pacCyXACHHS IS PEUICHUS
3ajady;

Y5 ymenue omnepupoBaTh IMOHATUSMM:
HaTypaJlbHOE YHCIIO, IIeJI0€ YHUCIIO,
OCTaTOK MO MOYNIO0, pPalUOHAIBHOE
YHCIIO, MppalMoOHaIbHOE 4HCIIO,
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COIMATIbHOM MpaKTHUKE,
TOTOBHOCTbH K
CaMOCTOSITEIbHOMY

IJIaHUPOBAHUTIO u
OCYIIECTBIICHUIO yaeOHOMH

ACATCIIBHOCTH, OpraHu3aluu

y4eOHOTO COTPYIHHUYECTBA C
InegarorutyeCKuMmn
pabOTHUKaMH "

CBEPCTHHUKAMH, K y4aCTHIO B
MIOCTPOCHUHU
VHIUBUyaJIbHON
o0Opa3oBaTenbHON
TPacKTOPUH;

M.3 - oBnaseHuE€ HaBBIKAMHU
y4e0OHO-UCCIIeIOBATENHLCKOMH,
MPOEKTHOM U  COUUAIBHOMN
NeSITeIbHOCTH.

MHOXECTBAa  HaTypajJbHBIX,  LEJNbIX,
palnoHaIbHBIX, JeWCTBUTEIBHBIX
Ylcesl; YMEHHE UCTIO0Ib30BaTh IPU3HAKU
JEIIMMOCTH, HauMEHBIINHN o0mmi
JenuTeNh W HauMeHblliee — oOIuee
KpatHOoe, amroputM EBximna mnpu
peleHur  3agad;  3HAKOMCTBO €
pa3IMYHBIMU MO3UIIMOHHBIMH
CHCTEMaMHM CUMCIICHHUS;

Y6 ymenue CBOOOJHO OIEPUPOBATH
HNOHATUSAMM:  CTENEHb C  LEJbIM
mokaszarejeM, KOpeHb HaTypalbHOU
CTENEHHU, CTENEHb C PALUOHAIBHBIM
nokasaresem, CTETEHb C
EWCTBUTEILHBIM (BEIIECTBEHHBIM )
nokasaresem, Jorapugm 4ucia, CUHYC,
KOCUHYC ¥ TaHI€HC IPOU3BOJIBHOTO
YHUCIIA;

Y7 ymeHue onepupoBaTh IOHATUSMM:
TOKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUH U
HEPABEHCTB, PaBHOCHIJIBHOCTD
YPaBHEHMH, HEPAaBEHCTB U CHUCTEM,
panMoHaIbHbIE, UppalOHATIbHBIE,
HOKa3aTelbHbIE, CTETIEHHBIE,
JorapupmMHUEcKue,
TPUTOHOMETPUUYECKHE YpaBHEHH,
HEPAaBEHCTBA U  CHUCTEMBI; YMEHHUE
pelmaTb ypaBHEHHUs, HEpPaBEHCTBA U
CHUCTEMBl C TIOMOILIBIO  PA3THUYHBIX
IIPUEMOB; pemarb yYpaBHEHH,
HEpaBEHCTBA U CUCTEMBI C ITAPAMETPOM;
IPUMEHATh YpaBHEHMs, HEPABEHCTBA,

ux CHCTEMBI st pereHus
MaTeMaTHYECKUX 3aJad W 3aaad  Hu3
pa3nuyHBIX ~ o0ylacTed  HAyKH U
pEaTbHOM )KU3HM;

Y8 ymenue CBOOOTHO OIEPUPOBATH
MOHSTUSIMU rpaduk byHKIHH,
oOpatHast  QYHKUMSA,  KOMIIO3UIUSA
byHKIHH, JTUHEHHas byHKIIHS,
KBafpaTnuuHas (DyHKIUS, CTeneHHas
GyHKIMS C UEeNbIM  IOKa3aTeleMm,
TPUTOHOMETPUUYECKHE byHKIUH,
oOpaTHbIe TPUTOHOMETPHUYECKHE
byHKuuy, IOKa3aTenbHast u
norapupmMuueckas GYHKIHH, YMEHHE
CTPOUTh rpaduKu GyHKITUH,
BBITIOJIHSITH TIPe00pa3oBaHus rpaduKoB
byHKIHUH;

yYMEHHUE UCTIOJIb30BATh rpapuKu
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(GyHKUMH A7 U3Y4YEeHUs HPOLECCOB U
3aBUCHMOCTEH IIpU PELICHUM 3aJa4 U3
JIpyrux Yy4eOHbIX IPEIMETOB U U3
peanbHOI JKUA3HU; BBIpaXKaThb
GopMynaMu  3aBHCHMOCTH  MEXIYy
BEIIMYMHAMU;

yMEHUe CBOOOJTHO OTIEpUPOBATH
HNOHATUSAMHM:  YETHOCTh  (DYHKIIHH,
NEPUOIUIHOCTD byHKIHH,
OTrpaHUUYEHHOCTh byHkuuy,

MOHOTOHHOCTb (DYHKILIMH, 3KCTPEMYM
¢yHkunu, HauboblIee U HauMEHbIIEe
3Ha4eHUus1 (QYHKIHMU Ha IPOMEXYTKE;
YMEHUE  TPOBOAUTH  HCCIEIOBAHUE
byHKINH,

YMEHUE HCIOJb30BaTh CBOWCTBA U
rpadukn  QYHKIUA JJIT  PEIICHHS
YpPAaBHEHUN, HEPABEHCTB U 3a1ad C
napamMeTpamu; n300paxkaThb Ha
KOOPJIMHATHON IJIOCKOCTH MHOXKECTBA
peleHui ypaBHEHUM, HEPABEHCTB U UX
CHCTEM;

Y9 ymenue CcBOOOJHO OIEPUPOBATH

HOHSTUSIMU: IIOCIIEIOBATEILHOCTB,
apudmeTnIecKast nporpeccus,
reoMeTpHyecKast Hporpeccus,
0OECKOHEYHO yOBIBaroIIas

reoMeTpuuecKkas MpOrpeccusi; yMeHHe
3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM
YyHUClie C TOMOIIBI0 PEKYPPEHTHBIX
dopmy;

V10 ymenue onepupoBaTh NOHATUIMU:
HENPEPBIBHOCTh (YHKITUU, ACUMIITOTHI
rpaduka QGyHKIUHA, TEpBas W BTOpas
IIPOU3BOHAS byHKIIIH,
TEOMETPUUYECKHN M (U3UIECKUN CMBICIT
IPOM3BOIHOM, nepBooOpazHas,
ONpeeNieHHbId  MHTErpan;  yMEHHue
HAXOJUTh ACHUMIITOTBI rpaduka
byHKIUY; yMEHHE BBIUUCIIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIIHIA,
HAaXOJWTh YpaBHEHHE KacaTelbHOU K
rpaduky G yHKIHH;

YMEHHUE UCMOIb30BATh IPOU3BOIAHYIO
JUIsL  WCCeNoBaHUS  (QYHKIMM, i
HAXOXJICHUS HAWIYUYIIeTO PEIICHUs B
MPUKIAIHBIX, B TOM YHCJE COLUATbHO-
IKOHOMUYECKUX u dusnueckux
3ajavax, A ONpeesieHrs CKOPOCTU U
YCKOpPEHUS; HaXOIUTh IUIOUIAAA U
00beMBbI (QUTYp C TOMOIIBIO UHTETPAJIA;
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IPUBOAUTH MIPUMEPHI MATEMAaTUYECKOTO
MOJIEINPOBAHUS C MOMOIIbIO
nuddepeHIMaTbHBIX YPAaBHCHHI;

V11 ymenue onepupoBaTbh NOHATHUIMH:
KOMIUIEKCHOE€  YHCJO, CONPSKCHHbIE
KOMIUIEKCHBIE ~ YHClla, MOAYlb |
apryMeHT KOMIUIEKCHOIO umcia, popma
3arucu KOMILIEKCHBIX qHcen
(reomeTpuyvecKas,
TPUTOHOMETPHUYECKAs u
anreOpanveckas); yMeTh MPOU3BOIHTH
apudmMeTHIecKue neicTBUs c
KOMIUIEKCHBIMU UYUCJIaMH; TPUBOJIUTH
pUMEPBI UCTIOJIb30BAHUS
KOMILJIEKCHBIX YHCEI;

V12 ymenue CBOOOJHO OIEPUPOBATH
HNOHATUSAMU: CpeliHee apu(pMETHUYECKOE,
MenuaHa, HauOoJblllee W HaWMEHbIIEe
3HaYEHUS, pa3max, aHcIiepeus,
CTaHJapTHOE OTKJIOHEHUE s
OTMCAHMs YMCIOBBIX JAHHBIX; yMEHHE
UCCIIEIOBaTh CTaTHCTUYECKUE JIaHHBIE,
B TOM 4YHCIE C TPUMECHEHUEM
rpau4ecKux METOAOB U 3JIEKTPOHHBIX
CpeAcTB; TrpadUUecKd  HUCCIEN0BaTh
COBMECTHBIC HAOMIOIEHHS C MOMOIIBIO
JUarpaMM pacCeuBaHUs M JIMHEHHOU
perpeccuu;

V13 ymeHue HaxOOUTh BEPOSTHOCTH
COOBITHI c UCII0JIb30BaHUEM
rpadu4ecKuX METOJIOB; IPUMEHSTH IS
pemeHus 3agad GopMyJibl CIOKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, (HOpMyILy
HOJTHOHN BEPOSITHOCTH, bopmymy
Bepuymnnu, koMOuHaTOpHBIE (AKTHl U
(GopMynbl; OLEHHMBATh BEPOSTHOCTH

peaJIbHBIX COOBITHIA; YMEHHE
OIIEpUPOBATh TOHATUSAMH: CITydaiHas
BEJIMYMHA, pacripenenexnue
BEPOSTHOCTEH, MaTeMaTHIECKOe

OXXUJaHWE, TUCTEPCUs W CTaHAapTHOE
OTKJIOHEHHE  CIIy4YallHOW  BEJWYHUHBI,
GYHKIIMM pacrpeneneHuss U MIOTHOCTH
PaBHOMEpPHOTO,  IOKa3aTeIbHOTO  H
HOPMAJIBHOTO PaCHpeIeICHHI; YMEHUE
UCIIOJIb30BaTh CBOKMCTBA HM3yYEHHBIX
pacmpeneneHuid JJisg pelieHus: 3ajad;
3HAKOMCTBO C IIOHATHSIMH. 3aKOH
OOJIBIINX YHUCEN, METOABI BHIOOPOUYHBIX
UCCIICIOBAHMI, YMCHHE IPHBOJIUTH
MPUMEPHI TPOSBICHHSI 3aKOHA OOJBIIIX
YHUCesl B MPHUPOJHBIX U OOIIECTBEHHBIX
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SBJICHUSX;

Y14 ymenue CBOOOJHO OIEPUPOBATH
MNOHATHUSIMH: TOUKA, IPsIMasi, IIIOCKOCTb,
IIPOCTPAHCTBO, OTPE3OK, JYy4Y, IIOCKUMN
yIoJl, ABYIPaHHBIN yroj, TPeXTPaHHbINA
yroJl, IeEpeceKaroIuecs, napauieabHble
u CKpEIMBaOIINecs psIMbIE,
NapajuIeIbHOCTD U
NEPIEeHIUKYIAPHOCTh  TOPSIMBIX U
IUIOCKOCTEM, Yroia MeXAy HpsMbIMH,
yroJl MEXAYy MpsMOW U IJIOCKOCTHIO,
yroJl MeXAYy IUIOCKOCTSIMU; YMEHHE
UCIIONIb30BAaTh TPU pELIEHUH 3aaad
U3ydyeHHble  (aKThl M TCOPEMBI
IUTAHUMETPUH;  YMEHHE  OLIEHUBATh
pa3Mepbl OOBEKTOB B OKpY’KarolleMm

MUDE; YMEHHE OIIEpUpPOBATH
HNOHSTUSMHM: MHOTOTPAHHUK, CEUEHUE
MHOT'OTPaHHUKA, IIPaBWJIbHBII

MHOTOTPAaHHHMK, MpHU3Ma, NHUPaMHJA,
¢urypa u TOBEpPXHOCTh BpalleHUS,
OUIUHApP,  KOHyc,  Imap,  cdepa,
pa3BepTka  MOBEPXHOCTH,  CEUYCHHUS
KOHyca M IWINHIAPA, TapauiebHbIe
OCH WM OCHOBaHHUIO, CEUYEHHE IIapa,
IUIOCKOCTh,  Kacaromiascsi  cdepsl,
[WIMHAPA, KOHYCa; YMEHHE CTPOUThH
CeYeHHE MHOTOTPAaHHUKA, H300pakaTh
MHOTOT'PaHHHKH, Gurypsr u
MOBEPXHOCTH BPAICHUS, UX CEYCHHUS, B
TOM YHCJE C TOMOUIBIO 3JEKTPOHHBIX
CPE/CTB; YMEHHE NPUMEHSATH CBOWCTBA
TEOMETPUUYECKUX duryp,
CaMOCTOSATEIEHO bopMynHpoBaTh
ONpeNeNieHus]  U3ydaeMblX  Quryp,
BBIJIBUTATh THIIOTE3bl O CBOMCTBaX M
NpPU3HAKAX TEOMETPUYECKUX  (Uryp,
00OCHOBBIBaTh WJIM OIIPOBEPraTh WX;
YMEHUE TPOBOJIUTH KJIACCU(PUKAIIUIO
Guryp mo pa3IMYHBIM IPH3HAKaM,
BBITIOJTHATH HE00XO0IUMbIe
JIONOJTHUTEIIbHBIE TOCTPOCHMS;

V15 ymenue cBOOOJHO OIEPUPOBATH
MOHATUSAMHU: TIIOMAIb (UTYPBI, 00BEM
¢Gurypel, BeIWYMHA YIJa, PACCTOSHUE
OT TOYKM JI0 TUIOCKOCTH, PacCTOSIHHE
MEXIYy MPSIMBIMH, PAcCTOSHHE MEXIy
IUTOCKOCTSIMH, TUTOIIA b cdepsl,
IUIOINAAb TOBEPXHOCTU  MHPAMHUIB,
NOpU3MBI, KOHYyCa, IMJIMHIpA, O00BEM
KyOa, IPSIMOYTOJIBHOTO
napajuIelenueaa, MMPaMUIbl, TPU3MBI,
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WIMHApA, KOHYyca, Iapa; yMEHHE
HAXOJUTh OTHOIIICHUE 00BeMOB
moA00HBIX (uryp;

Y16 ymenue CBOOOJHO OIEPUPOBATH
MOHATHUSIMH: JBIDKEHHE, TMapayuIeIbHBIN
NEepeHoc, CAMMETPHSI Ha TUIOCKOCTH U B
IPOCTPAHCTBE, MIOBOPOT,
npeoOpazoBaHue MOAO0OUS, MOJAOOHBIE
(GUrypsI; yMEHHE pacrlio3HaBaTh PaBHBIC
U 1oj00HBIe (UTYpBI, B TOM YHUCIIE B
NpUpOJie, HCKYCCTBE, apXHUTEKTYpE;
YMEHHUE HCIIOJIB30BaTh F€OMETPHUUECKUE
OTHOIIEHHMSI, HAXO/IUTh TEOMETPHUYECKHE
BEJIMYMHBI (ANTUHA, YroJ, IUIOUIAb,
00BbEM) TIPU PEIICHUH 3a7a4 U3 JPYTUX
y4eOHBIX TPEIMETOB M M3 peajbHOU
KHU3HH,

Y17 ymenue cBOOOJHO OINEPUPOBATH
HNOHATUSMH: TIPSMOYTOJIbHAS CHCTEMa
KOOpDJIWHAT,  BEKTOp,  KOOPIUHATHI
TOYKH, KOOPIMHATHI BEKTOpa, CyMMa
BEKTOpOB, TPOM3BEIECHUE BEKTOpa Ha
YHCII0, Pa3JIO’KEHHE BEKTOpa Mo 0asucy,
CKaISIPHOE TPOU3BEACHUE, BEKTOPHOE
IPOM3BE/ICHUE, yroan MEXTY
BEKTOpAaMH;, YMEHHE  HCIIOJIb30BaTh
BEKTOPHBII U KOOPJIMHATHBIA METOJ
JUTSL PEUICHHUS TEOMETPUYECKUX 3a/1a4 U
3aJa4  JIpyTUX y4eOHBIX MPEIMETOB;
ONEpPUPOBATH MOHATUSAMHU: MAaTpUIA 2X2
u  3x3, omnpeneauTeNb  MaTPUIbI,
TE€OMETPUYECKUI CMBICIT OTIPEISITUTEIIS;
V18 yMeHue MoAenupoBaTh peajbHbIE
CHUTyallud Ha s3bIKE MAaTEMaTHKH;
COCTaBIISITh  BBIPAKCHHSI, YpPaBHEHUS,
HEpaBEHCTBA W WX CHCTEMBI IIO
YCIIOBHIO 3ajauu, UCCIIE/IOBATh
MIOCTPOCHHBIC MOJIeTTH c
UCIIOJIb30BaHUEM ammapaTta ajireOpsl,
UHTEPIPETHPOBATH TIOJTYYCHHBIN
pe3yabTar; CTPOUTh MaTeMaTUYECKUE
MOJIET C TIOMOIIBI0 TEOMETPUIECKUX
MOHSITHM W BEJIWYMH,  PelIaTh
CBSI3aHHBIE C HHUMH TPAKTHYECKUE
3aJaud; COCTaBIISATh BEPOSTHOCTHYIO
MOJIEITh u WHTEPIPETHPOBATH
NOJYYCHHBIH  pe3yabTar;  pelarhb
NPUKIAJHbIE  33/la4yd  CPEICTBAMH
MaTeMaTHYECKOr0 aHaiu3a, B TOM
YHCIIe COUMATbHO-Y)KOHOMHYECKOTO U
(U3UUeCKOro xapakrepa;

V19 ymenue BbIOMpaTh TOAXOISIIHMI
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METO/T JUIsL  peuieHus 3a]a4u;
IIOHUMAHHUEC 3HAYUMOCTHU MAaTEMATUKHU B
U3Y4YCHUU MPUPOTHBIX u
OOIIECTBEHHBIX IMPOIIECCOB U SIBIICHUI;
YMEHHE Ppaclio3HaBaTh MPOSBICHUE
3aKOHOB MAaTE€MaTUKH B HCKYCCTBE,
yMEHHE MIPUBOJUTH MIPUMEPBI
MAaTEMATUYCCKUX OTKpI:ITI/Iﬁ
poccuiickon u MHPOBOU

MaTeMaTUYECKON HAYKH.

OK 03 IlLmanupoBaTh
u pCaIN30BbIBATH
COOCTBEHHOE
npogeccuoHaIbHOE U
JUYHOCTHOE
pa3BuUTHE,
MpeaNPUHIMATENbCK
VIO JIeATeIhHOCTh B
npodeCcCuoHATBHON
cdepe, HUCIOIB30BAThH
3HaHUS MO MPaBOBOM

" ¢duHaHCOBOM
IPaMOTHOCTH B
Pa3IUYHbBIX
’KM3HEHHBIX
CUTYyalUsAX

JI.1 - OCO3HaHUE
00y4aroImuMHUCsS POCCUICKOM
IPaXTaHCKOW HJCHTHYHOCTH;

J1.2 - TOTOBHOCTD K
CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH H
CaMOOTIPEICIICHUIO;

JI.3 - Hanmuuue MOTHUBAIUU K
OOy4YeHHI0O M JUYHOCTHOMY

Pa3BUTHIO;
J.4 - neneHampaBlieHHOE
pa3BuTHE BHYTPEHHEN
MO3ULIMM  JINYHOCTH Ha
OCHOBE JyXOBHO-
HPaBCTBEHHBIX  LIEHHOCTEHN
HapoJl0B Poccniickoit

®denepanyu, KICTOPUYECKUX U
HAIlMOHAIbHO-KYJIBTYPHBIX

Tpaguiui,  ¢GopMHUpOBaHUE
CHUCTEMbI 3HAYUMBbIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYIITUOHHOTO
MHUPOBO33PEHUS,
MIPaBOCO3HAHUS,
HKOJIOTUYECKOH  KYJIBTYPHI,

CHOCOOHOCTHU CTaBUTH LIEIUA U
CTPOUTH KU3HEHHBIE TIAHBI.

M.1 - OCBOCHHBIE
o0yJaronuMucs
MEXIPEIMETHBIE TOHSATUS U
YHUBEpCaIbHBIC yaeOHbIE
necTBusi  (peryisTUBHEIE,
M03HaBaTeNbHbIE,
KOMMYHHMKATUBHBIE);

M.2 - cnocobHOCT UX
MCIOJIb30BAHUS B
[T03HABATEJIbHOU u
COLIMAJIbHOU [IPaKTHUKE,
TOTOBHOCTD K
CaMOCTOSATEILHOMY
TJTAHUPOBAHUIO u

V5 ymenue onepupoBaTh MOHSATUSIMU:
HaTypajJbHOE 4YHUCJIO, II€JI0€ YHUCIIO,
OCTaTOK MO MOAYJI0, pPaluOHAIBHOE
YUCIIO, UPPALMOHATIEHOE YUCIIO,
MHOXECTBA  HATypalbHBIX,  IIEJbIX,
palMOHAIbHBIX, JENCTBUTEIBHBIX
YHUCel; YMEHUE UCI0JIb30BaTh IPU3HAKU
JEIIMMOCTH, HauMEHBIINN o0mmi
JIenuTenb U HauMeHblllee — oOliee
KparHoe, anroput™m EBkinpa npu
peumeHun  3aAad;  3HAaKOMCTBO  C
pa3IUYHBIMU MMO3ULIMOHHBIMU
CHUCTEMaMH CUUCIICHUS;

Y6 ymenuwe CBOOOJIHO ONEpUPOBATH
NOHATUSAMM:  CTENEHb C  LEIbIM
MoKaszaTelieM, KOpPEHb HaTypaJbHOU
CTENEHU, CTENEHb C palMOHAIbHBIM
MOKa3aTeseM, CTENEHb c
IEWCTBUATEILHBIM (BeIIEeCTBEHHBIM)
MoKasaresiem, JIorapudm duciia, CHHYC,
KOCHHYC M TaHI€HC NPOU3BOJIBHOTO
YUCIa,

V7 ymeHue onepupoBaTh MOHSATUSIMU:

TOX/IECTBO, TOX/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHHH U
HEpPaBEHCTB, PaBHOCHIJIBHOCTD
YPaBHEHUH, HEPaBEHCTB U CHCTEM,
panroHaIbHbIE, UppalOHATIbHBIE,
HIOKa3aTeNbHbIEe, CTEIICHHBIE,
JorapupMHUUEcKue,

TPUTOHOMETPHUYECKUE ypaBHEHUS,
HEpaBEHCTBA M  CHCTEMBI; yMEHHE

pemath ypaBHEHHs, HEPaBEHCTBA H
CUCTEMbl C TIOMOUIBIO  Pa3JIMYHBIX
IPUEMOB; pemarhb ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBI C TapaMETPOM;
NPUMEHSTh YpaBHEHHUS, HEPaBEHCTBA,

ux CHUCTEMBI JUIS peuieHus
MaTeMaTU4YeCcKuX 3aja4 M 3aJa4y u3
pa3nuyHBIX ~ o0ylacTed  HAyKH U

peabHOM )KU3HM;
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OCYIIECTBIICHUIO yaeOHOMH
NeSITeIbHOCTH, OPTaHU3AINH
y4eOHOTO COTPYIHHUYECTBA C
MeJarorn4ecKuMu
pabOTHUKAMH "
CBEPCTHUKAMH, K y4aCTHIO B
MIOCTPOCHUHU
VHIUBUyaJIbHON
o0Opa3oBaTenbHON
TPacKTOPUH;

M.3 - oBnaneHue HaBBIKAMH
y4e0HO-UCCIIeIOBATENHCKOMH,
MPOEKTHOM W  COUMAIBHOMN
NeSITEILHOCTH.

VY8 ymenuwe cBOOOAHO OMEPUPOBATH

HOHSTUSMHU: rpadpux GbyHKIUH,
obpatHass  (QyHKOUS,  KOMIIO3HUIUA
byHKINH, JUHEMHAs byHKIMA,
KBaZpaTu4Has (QYHKOHSA, CTEICHHAs
GyHKIMS C  LeNbIM  [OKa3aTeleM,
TPUTOHOMETPHUYECKUE byHKINH,
oOpaTHbIe TPUTOHOMETPHUUYECKHE
GyHKIMH, MOKa3aTeIbHas "
jgorapupmuueckas (QyHKIUH; yMEHUE
CTPOUTH rpaduku byHKIHH,

BBITIOJIHATH MPeoOpa3oBaHus TpaduKoB

yHKUMH;

yMeHue UCIIOJIb30BATh rpaduku
GYHKIMHA A7 M3y4eHHS HPOLECCOB H
3aBHCUMOCTEH MpH pEIICHUH 33734 M3
JIpYruX Y4eOHBIX TIPeIMETOB W U3
peanbHOI JKUA3HU; BBIpaXKaThb
dopMynaMu  3aBHCHMOCTH  MEXIY
BEJINYNHAMU;

yMeHue CBOOOTHO OTIepUPOBATH
HNOHATHAMH:  4YeTHOCTh  (pyHKUHMH,
HEPUOIUIHOCTD byHKIUH,
OTPaHMYECHHOCTh GyHKIHH,

MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYyM
byHKIIMKM, HauOOJbIlIee U HAWMEHBIIIEEe
3HaYeHUs (YHKIMM Ha TPOMEXKYTKE;
YMEHUE  IPOBOAUTH  MCCIEIOBAHUE
byHKIUY;

YMEHHE HCIOJb30BaTh CBOWCTBA U
rpadukd  (QYHKUMH JUId  pelIeHus
YPaBHEHMH, HEPABEHCTB U 3a4ady C
napamMeTpamu; n300paxkaThb Ha
KOOPJIMHATHOM IJIOCKOCTH MHOXKECTBA
pELLIEHUI ypaBHEHHM, HEPABEHCTB U HX
CHCTEM;

V10 ymenue onepupoBaTh NOHATHUIMU:
HENPEPbIBHOCTh (DYHKIUH, ACHMIITOTHI
rpadpuka (GyHKIHH, TIepBas U BTOpas
MIPOM3BOIHAS byHKINH,
reOMEeTPUYECKU M (PU3HMUECKUIl CMBICT
IPOM3BOJIHOM, nepBooOpasHas,
OTIpeNIeICHHBI  MHTErpall;  yMEHHe
HaXO/UTh ACHMIITOTBI rpaguka
byHKUINY; yMeHue BBIYUCIISATh
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHUS,
YaCTHOTO W KOMITO3UIMK (YHKIHH,
HaXOJUTh YPaBHEHHUE KacaTelbHOM K

rpaduxy GyHKINU;
YMEHHE HCIOIb30BaTh IPOU3BOTHYIO
JUIs  HWCCIeNOBaHUs — (QYHKUMH, s

HaXOXJACHUA HAWJIydlICTro PCIICHHUSA B
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MPUKIAIHBIX, B TOM YHCJE COLUAIbHO-
IKOHOMUYECKHUX u dusnueckux
3ajavax, A ONpeesieHrs CKOPOCTU U
YCKOpPEHUS; HaxXOIUTh IUIOUMIANAA H
00BbeMBbI (PUTYp C TTOMOIIBIO UHTETPAJIA;
MPUBOUTH MIPUMEPHI MATEMATHUECKOTO
MOJIETTUPOBAHUS C MOMOIIbIO
muddepeHIaTbLHBIX YpaBHEHU;

V11 ymenue onepupoBaTh NOHATHUIMU:
KOMIUIEKCHOE ~ YMCJO, CONpPSKCHHbIE
KOMIUIEKCHBIE ~ 4YHCla, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, popma
3anucu KOMIJIEKCHBIX qucen
(reomeTpuyeckas,
TPUTOHOMETPHYECKas u
anreOpandeckas); yMeTh MPOU3BOJUTH
apupMeTHIECKHE NEHCTBUS c
KOMIUICKCHBIMU YHCIIaMU; TPUBOJIUTH
PUMEPHI MCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEIT,;

V12 ymenue CBOOOJHO OIEPUPOBATH
HNOHATUSIMU: CpefiHee apu(MeTHdYecKoe,
MearaHa, HanOoJblliee W HAaUMEHbIIEe
3HAYEeHMUS, pa3Mmax, aucnepcus,
CTaHJApTHOE OTKJIOHEHUE TUISE
OMMCAHUS YHCIIOBBIX JTaHHBIX; YMEHHUE
UCCIIEIOBaTh CTaTHCTUYECKUE JIaHHBIE,
B TOM 4YHClI€ C HPUMEHEHHUEM
rpaduuecKux METOJIOB U DJIEKTPOHHBIX
CpelcTB; rpaduyecku HccIeloBaTh
COBMECTHBIC HAOMIONEHHS C MOMOIIBIO
JIMarpaMM pacCeUBaHUs U JIMHEHHOU

perpeccuu;
V13 ymMmeHue HaxoAWTh BEPOSTHOCTHU
COOBITHIA c WCIIOJIb30BaHUEM

rpadM4ecKuX METOJIOB; IPUMEHSTH IS
pemeHus 3aga4 GOpPMYJIbI CIOKEHUS U
YMHOXXEHUSI BEpPOSITHOCTEH, (QopmyIry
IIOJIHOM BEPOSTHOCTH, bopmymy
bepnymnu, komOuHatopHbie (GaKThl U
(GbopMyIbI; OLIEHUBATh  BEPOSITHOCTH

peaTbHBIX COOBITHIA; yMeHHue
OIIEPUPOBATh IIOHATHUAMH: CIydanHas
BEJIMYMHA, pacrpeneneHue
BEPOSATHOCTEH, MaTeMaTHIECKOe

OXKHJAaHUE, OUCHEPCHUA U CTaHIapTHOE
OTKJIOHCHHME  CIIy4YalHOM  BEJIMYUHBI,
(GyHKLIUU paclpeesieHus] U IIOTHOCTH
PaBHOMEpPHOTO,  IIOKA3aTEJIbHOIO U
HOPMAJIBHOTO PAaCHpElEeICHAN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA H3YYEHHBIX
pacnpelesIeHnid Uil pelleHusl 3ajad;
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3HAKOMCTBO C TMOHATHUSMH: 3aKOH
OOJBIIMX YHUCEN, METOABI BHIOOPOUYHBIX
UCCIE0OBAHUM; yMEHUE NPHUBOIHTH
MPUMEPHI TPOSBICHHSI 3aKOHA OOJBIIIX
YyHcesl B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

VY14 ymeHue cBOOOJHO ONEPUPOBATH
MOHSATUSMU: TOUKA, MpsiMasi, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IJIOCKHUU
yroj, IBYIPAaHHBIA yroJI, TPEXTPaHHBII
yroJ, InepeceKkaronuecs, napauieinbHble
u CKpELIUBAIOIINECS MpsIMBIE,
NapajyIeIbHOCTh "
NepHEeHIUKYISIPHOCTD NpsIMBIX U
IJIOCKOCTEM, Yroyll MEXAYy MpSIMBIMH,
Yroa MEXAYy MpSIMOM M IUIOCKOCTHIO,
Yroa MeXAy IUIOCKOCTSMH; YMEHHE
UCIIOJIb30BaTh IMpPU PEIICHUH 3ajad
U3y4YeHHbIE  (BaKTBI W TEOPEMBI
IUJIJAaHUMETPUHU;  YMEHUE  OLICHUBATH
pasMepsl OOBEKTOB B OKPYXKAIOIIEM

MUDE; yMEHHE OTIepupOBaThH
MOHSITUSIMA: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHUKaA, MPaBUJIbHBII

MHOTOTPAaHHHMK, TIpU3Ma, MHPaMHJA,
¢urypa W TOBEpPXHOCTh BpallCHUS,
WIMHIP,  KOHyC, 1Imap,  cdepa,
pa3BepTka  TMOBEPXHOCTH,  CCUYCHUS
KOHyca W IWIHHJpA, [apauieibHbIC
OCH WJIM OCHOBaHHWIO, CEYCHHWE Iapa,
IUIOCKOCTh, ~ Kacaromiasicsi  cdepsl,
WIMHAPA, KOHYCa; YMEHHE CTPOUThH
CCYCHHWE MHOTOTPaHHUKA, H300pakaTh
MHOTOTPaHHHKH, buryps u
TIOBEPXHOCTH BpAIICHUS, UX CEUYCHHUS, B
TOM YHCJIE€ C TOMOUIBIO 3JEKTPOHHBIX
CPE/ICTB; YMEHUE NMPUMEHSTh CBOWCTBA
TEOMETPUUECKHUX ¢uryp,
CaMOCTOSTEIILHO (bopMyIHpOBaTH
ONpeNeNIeHUs]  U3ydaeMbIX  Quryp,
BBIJIBUTaTh THIIOTE3bl O CBOWCTBaX M
NpU3HAKAX TEOMETPUYECKHX  (QUryp,
00OCHOBBIBaTh WJIM OIPOBEPraTh HX;
YMEHHE TPOBOIUTH KJIaCCUPUKAITUIO
Guryp 1Mo pasIUYHBIM TMPHU3HAKAM,
BBITTOJTHSTh HEOOXOIUMBbIE
JIONIOJTHUTEIbHBIC IOCTPOCHMS;

VY15 ymMeHue cBOOOJHO ONEPUPOBATH
HNOHATUAMHU: IUIOIAAb (UTYpBl, 00BEM
GUryphl, BENIWYMHA YIJIa, PACCTOSHHUE
OT TOYKM JI0 TUIOCKOCTH, PacCTOSIHUE
MEXY TPSIMBIMH, PACCTOSHHE MEXIY
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IUTOCKOCTSIMH, TUTOIIA b cdepsl,
IUIOINAAb TOBEPXHOCTU  MHUPAMHUIB,
NOpU3MBI, KOHYyCa, IMIMHIPA, O00BEM
KyOa, IIPSIMOYTOJIBHOT'O
napaJuleenuIeaa, MMPaMuIbl, TPU3MBI,
IIMHApA, KOHYyca, Ilapa; yMEHHe
HAaXOJIUTh OTHOIIICHHE 00BEeMOB

noJ00HBIX (HUTyp;

Y16 ymeHue cBOOOJHO ONEPUPOBATH
MOHITUSIMH: JIBUKCHHE, TapajleTbHBINA
MEPEHOC, CUMMETPUS Ha MJIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue TOM00MS, TMOJAOO0HBIC
Gburypsl; yMEHUE paclo3HaBaTh PaBHbBIE
U Tom00HBIe (DUTYpPBI, B TOM YHCIIC B
NpUpOJIe, WCKYCCTBE, AapXUTEKTYPE;
YMEHHE HCIOJIb30BaTh F€OMETPUUYECKUE
OTHOIICHHUS, HAXOIUTh TEOMETPUIECCKUE
BEJIMYMHBI (ANTMHA, YroJ, IUIOUIAlb,
00BbEM) TIPU PEIICHUH 3a7a4 U3 JPYTuX
y4eOHBIX MPEAMETOB M U3 pPeaJbHOM
KU3HU;

Y17 ymenue CBOOOJHO OIEPUPOBATH
MOHATUSIMH: TIPSIMOYTOJIbHA CHCTEMa
KOOpJMHAT,  BEKTOp,  KOOPIUHATHI
TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa
BEKTOPOB, TPOM3BEICHUE BEKTOpa Ha
YHCII0, pa3NIo’KeHUE BEKTOpa 1o 0a3ucy,
CKaJsIpHOE TPOU3BENCHUE, BEKTOPHOE
MPOU3BENICHUE, yroi MEXy
BEKTOpPAMH;, YMEHHE HCIOJIb30BaTh
BEKTOPHBIH W KOOPJIUHATHBIA METOJ
JUTSL pEIICHUS] TEOMETPUYECKHX 3a/1ad U
3aJa4 JApPYruxX Yy4eOHBIX MPEIMETOB;
OIepUpPOBaTh MOHATUSAMU: MaTpua 2Xx2
u 3x3, onpegenuTenb  MaTPUIIbI,
TEOMETPHYCCKUI CMBICIT OTIPEACITUTEIS,

OK 04 DddextuHO

B3aMMOCHCTBOBATh
" pabortath
KOJIJICKTUBE
KOMaHJIe

B
u

JI.1 - OCO3HaHUe
00y4aromuMHUCs POCCUICKOM
IPaXTaHCKOW HJCHTHYHOCTH;

J1.2 - TOTOBHOCTD K
CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH H
CaMOOTIPEIEIICHUIO;

JI.3 - Hanmuuue MOTHUBAILUU K
OOy4YeHHI0O W JUYHOCTHOMY

Pa3BUTHIO;
J.4 - neneHampaBlieHHOE
pasBuTHE BHYTPEHHEN
MTO3ULINHI JIMYHOCTH Ha
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX  LIEHHOCTEHN

V1 ymenue onepupoBaTh MOHSATUSIMU:
ompeleseHue,  akcuoMa,  Teopema,
CIIEICTBHE, CBOICTBO, MPU3HAK,
JI0OKa3aTeNIbCTBO, pPaBHOCUIILHBIC
(bOpMyYITUPOBKY; yMEHUe
dbopMyIupOBaTh oOpaTHOE u
MPOTUBOMNOJIOKHOE YTBEpXKACHHE,

IPUBOJAUTH IPUMEPBI U KOHTPIIPHUMEPHI,
UCTIONIb30BAaTh METOJ] MaTeMaTHYEeCKOM
UHAYKIMH;, MIPOBOJUTH JOKa3aTeIbHbIE
pacCyxneHHs TpH pelmeHHH 337ad,
OLICHUBATh JIOTUYECKYIO MPABUIBHOCTD
pacCyKIeHHUI;

Y4 ymenue CBOOOJHO OIEPUPOBATH
HNOHSTHSAMH: COYETaHHE, IePECTaHOBKA,
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HapOJ0B Poccuiickoit
denepanun, HICTOPUIECKUX U
HaIlMOHAJIbHO-KYJIBTYPHBIX

Tpamunuii,  (GopMupoBaHHe
CHCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYMIIUOHHOTO
MHPOBO33PEHUS,
MIPaBOCO3HAHUS,
9KOJIOTMYECKOH  KYJIbTYpHI,

CHOCOOHOCTHU CTaBUTH LIEIUA U
CTPOUTH KU3HEHHBIC TUIAHBI.

M.1 - OCBOCHHBIE
o0yJarouMucs
MEXIMPEIMETHBIE TOHSATUS U
YHUBEpCaIbHBIC yaeOHbIE
necTBust  (peryisTUBHEIE,
MO03HABaTEIbHbIE,
KOMMYHUKATUBHBIE);

M.2 - cnocobHOCTH UX
HCIOJIb30BAHUS B
[M03HABATEJIbHOMU u
COIMAIIbHOM MpaKTHUKE,
TOTOBHOCTB K
CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO u
OCYIIECTBIICHUIO yaeOHOMH

NeSITeIbHOCTH, OpPTaHU3AINH
y4eOHOTO COTPYIHHUYECTBA C
MeJarorn4ecKuMu
pabOTHUKAMH "
CBEPCTHUKAMH, K y4aCTHIO B
MIOCTPOCHUU
VHIUBUyaIbHON
o0Opa3oBaTenbHON
TPacKTOPUH;

M.3 - oBnaneHue HaBBIKAMHU
y4e0OHO-UCCIIeIOBATENHCKOMH,
MPOEKTHOM W  COLUAIBHOMN
NeSITEIbHOCTH.

9HCIIO COUYCTaHUH, YHCIIO
nepectaHoBok;  OmHoM  HbroTOHA;
YyMEHUE TPUMEHITH KOMOWHATOPHBIE
GakThl U pacCyXACHHS IS PEUICHHS
3a/1a4;

V5 ymeHue onepupoBaTh MHOHATHSIMU:
HaTypaJbHOE 4YHUCJIO, IIeJI0€ YHCIIO,
OCTaTOK IO MOYJI0, paliOHAIBHOE
YHCIIO, HUPPALMOHATIEHOE YHUCJIO,
MHOXECTBA  HATypaJbHBIX,  IICNBIX,
panroHaIbHBIX, e CTBUTEIILHBIX
YHUCEN; YMCHHUE UCII0JIb30BaTh IIPU3HAKH
JIEITUMOCTH, HauMEHbBIINHN o0t
NeNUTENs W HAWMEHbIIee  oO0lee
KpaTtHOe, anroput™M EBximma mnpu
pEIICHUMH  3aJad;  3HAKOMCTBO  C
pa3IUYHBIMHU MTO3UITHOHHBIMH
CHCTEMaMHU CUHCIICHUS;

Y6 ymenue CcBOOOJHO OMEpUPOBATH
MOHATHSAMH.  CTEIEHb  C  IIEJIBIM
MOKa3aTeneM, KOpeHb HaTypallbHON
CTENEHU, CTENeHb C paIlMOHAIBHBIM
IIoKa3aTelieM, CTCIICHb v
IEWCTBUATEILHBIM (BeIIEeCTBEHHBIM)
moKasaresiem, Jiorapudm duciia, CUHYC,
KOCHHYC W TAHTCHC NPOU3BOJIBHOTO
YHUCIIa;

V7 ymeHue onepupoBaTh MOHSATUSIMU:

TOJIECTBO, TOXKJIECTBEHHOE
npeobpazoBaHue, yYpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHHH U
HEPaBEHCTB, PaBHOCUIIBHOCTh
YpaBHEHUM, HEPABEHCTB M CHUCTEM,
pauroHaIbHBIE, VppaLMOHAJIBHEIE,
MOKa3aTeNbHbIE, CTEIEHHBIE,
JorapupMHIECKHE,

TPUTOHOMETPUUECKHUE ypaBHEHUS,
HEpPaBEHCTBA M  CHUCTEMBI; YMEHHE

pelmaTth ypaBHEHMS, HEPAaBEHCTBA U

CUCTEMBl C TOMOIIBIO  Pa3IMYHBIX
IPUEMOB; pemarb ypaBHEHHS,
HEPABEHCTBA U CUCTEMBI C MTApaMETPOM;
OPUMEHATh ypaBHEHMS, HEPABEHCTBA,
ux CUCTEMBbI TUTSE pelieHus
MaTeMaTHYECKUX 3aJad W 3a4ad U3
pa3nuuHbIX ~ oOjacteid  HaykKu WU
pEATbHOM )KU3HU;

VY8 ymenuwe cBOOOAHO OMEPUPOBATH
HOHSTUSMMU: rpadpux byHKIUH,
obpatHas  (QyHKOUS,  KOMIIO3HUIUA
byHKIMH, JMHEMHAs byHKIHA,
KBaJpaTuyHas (DyHKUHS, CTeneHHas
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GyHKIMST C  IEJIbIM  TIOKa3aTelieM,

TPUTOHOMETPUYECKHE ¢byHKIMY,
oOpaTHbIe TPUTOHOMETPHUYECKHE
byHKuuy, IOKa3areiabHast u
norapupmMuueckas GYHKIHH, YMEHHE
CTPOUTh rpaduKu GyHKITUH,
BBITIOJIHSITH TIPe0Opa3oBaHus rpaduKoB
byHKIHH;

yYMEHHUE UCTIOJTb30BaTh rpaduKu

GyHKUMA A8 U3y4YEeHHs MPOLECCOB H
3aBHCHUMOCTEH MpU pElIeHUuU 3aaad H3
JIpYyrux Yy4eOHBIX MpPEIMETOB U U3
peabHOM JKU3HU; BbIpaXaTh
dbopMynaMu  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU;

yMEHue CBOOOTHO OTIepUPOBATH
HNOHATHAMH:  YeTHOCTh  (hyHKUHMH,
HEPHOAUIHOCTD byHKIUH,
OTrpaHUUYEHHOCTh byHkuuy,

MOHOTOHHOCTb (DYHKILIMH, 3KCTPEMYM
¢yHkunu, HauboblIee ¥ HauMEHbIIEe
3Ha4eHUs1 (QYHKIHMU Ha IPOMEXYTKE;
YMEHHME  IPOBOJUTH  MCCIEIOBAHUE
byHKINH,

YMEHUE HCHOJb30BaTh CBOWCTBA U
rpadukn  QYHKIUA I PEIICHHS
YpAaBHEHUN, HEPABEHCTB U 3a1ad C
napamMeTpamu; n300paxkaTh Ha
KOOPJAMHATHOM IJIOCKOCTH MHOXKECTBA
pEllIeHUI ypaBHEHUH, HEPABEHCTB U MX
CHUCTEM;

V12 ymeHue cBOOOJHO ONEPUPOBATH
MOHITHSIMH: CpefiHee apu(MeTHIecKoe,
MenuaHa, HauOoJblllee U HAaUMEHbIlEe
3HaYCHUS, pasmax, aHcIiepens,
CTaHJapTHOE OTKJIOHEHUE s
OTMCAHMs YMCIOBBIX JAHHBIX; yMEHHE
UCCIIEIOBaTh CTaTHUCTUYECKUE JIaHHBIE,
B TOM 4YHCIE C TPUMEHEHUEM
rpau4ecKuX METOAOB U 3JIEKTPOHHBIX
CpeAcTB; TrpaduUecKd  HUCCIEN0BaTh
COBMECTHBIC HAOMIOIEHHS C MOMOIIBIO
JUarpaMM pacCeuBaHUs M JIMHEHHOU
perpeccuu;

V13 ymeHue HaxXOOUTh BEPOSTHOCTH
COOBITHI c UCII0JIb30BaHUEM
rpadu4ecKux METOJIOB; IPUMEHSTH IS
pemeHus 3agad pOpMyJibl CIOKEHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (HOpMyILy
HOJTHON BEPOSITHOCTH, bopmymy
Bepuymnnu, koMOuHaTOpHBIE (AKTHl U
(GopMynbl; OLEHHMBATh  BEPOSITHOCTH
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peaTbHBIX COOBITHIA; yMeHHue
OIEpUpPOBaTh MOHATHSIMM: CIydaiiHas
BEJIMYMHA, pacrnpenenenue
BEPOSATHOCTEH, MaTeMaTHYECKOe
OKUJIaHUe, TUCIEPCHS U CTaHAAPTHOE
OTKJIOHCHHME  CIIy4YallHOM  BEJIMYUHBI,
(GyHKLIUU paclpeesieHus] U IUIOTHOCTH
PaBHOMEpPHOIO,  IOKa3aTe€IbHOIO U
HOPMAJILHOTO paclpe/ieieHuil; yMeHHue
UCIIOJIb30BaTh  CBOMICTBA HM3YyYEHHBIX
pacnpesieNleHul JUlsl peleHus 3ajad;
3HAKOMCTBO C IOHSTHSIMM:  3aKOH
OOJIBIINX YHUCEN, METOABI BHIOOPOYHBIX
UCCIIEJOBAaHUM; yMEHHME IPUBOJIUTH
IPUMEPBI POSIBIICHUS 3aKOHA OOJIBIINX
qrcea B MPUPOJHBIX U OOIECTBEHHBIX
SBIICHUSX;

Y14 ymenue CBOOOJHO OIEPUPOBATH
HNOHSTHUSIMM: TOUKA, IPsIMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUI
yroj, IBYIPAaHHBIA yroJI, TPEXTPaHHBII
yroJ, NepeceKarolecs, napauieabHble
U CKpEIMBAIOIINECS IpsIMBIE,
napaieIbHOCTh u
NEPNEHIUKYIAPHOCTh  NpPSIMBIX U
IUIOCKOCTEH, Yroyll MexXJy MNpsMbIMH,
yroJl MEXAy HpsIMOW M IIJIOCKOCTBIO,
yroil MeXAY IUIOCKOCTSIMM; YMEHUe
UCIIOJIb30BaTh IIPU PELIEHUH 3ahad
U3ydyeHHble  (aKThl U TEOPEMBI
IUITAHUMETPUM;  YMEHHE  OLIEHUBATh
pa3Mepbl OOBEKTOB B OKpY’KarolleM

MUpE; yMeHue OIIEpPUPOBATH
INOHATHAMM: MHOTOTPAHHHK, CEUEHHUE
MHOT'OTPaHHUKA, IIPaBUJIbHBII

MHOTOTPAaHHHK, MpHU3Ma, MHUPaMHJA,
¢urypa u TOBEpPXHOCTh BpalleHUs,
OUIUHApP,  KOHyc,  Imap,  cdepa,
pa3BepTka  MOBEPXHOCTH,  CEUYCHHUS
KOHyca M IWINHIAPA, TapauienbHbIe
OCH WM OCHOBaHHUIO, CEUYEHHE IIapa,
IUIOCKOCTh,  Kacaromiascsi  cdepsl,
[WIMHAPA, KOHYCa; YMEHHE CTPOUThH
CeYeHNE MHOTOTPAaHHUKA, H300pakaTh
MHOTOT'PaHHHKH, Gurypsr u
HOBEPXHOCTH BPAICHUS, UX CEYCHHUS, B
TOM YHCJE C TOMOUIBIO 3JEKTPOHHBIX
CPEZCTB; YMEHHE NPUMEHSATH CBOWCTBA
TEOMETPUUYECKUX duryp,
CaMOCTOSATENIEHO bopMyIHpoBaTH
ONpeNeNIeHus]  U3ydaeMbIX  Quryp,
BBIJIBUTaTh THIIOTE3bl O CBOWMCTBaX M
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NpU3HaKax TeoOMETpHYEeCKuX (uryp,
00OCHOBBIBaTh HJIM OIPOBEPraTh HX;
yYMEHHE MPOBOJHUTH KJIACCH(PHUKALINIO
¢uryp 1o pasTUYHBIM TPHU3HAKaM,
BBITIOJHATH HEoOXOoaMMBbIe
JIOTIOJTHUTEIIBHBIE TOCTPOCHUS;

VY15 ymMeHue cBOOOJHO ONEPUPOBATH
HNOHATUAMHU: IUIOIAAb (UTYpBl, 00BEM
¢Gurypsl, BelIMYMHA YIJa, PAcCTOSHHE
OT TOYKH [0 IUIOCKOCTH, PAaCCTOSHUE
MEX1y TNPSMBIMH, PACCTOSIHHE MEXIy

IIJIOCKOCTSIMU, JUR (01170103 chepsl,
IUIOIIAAb IOBEPXHOCTH  IHPAMHUIBI,
OpU3MbI, KOHYyCa, MHWIHHIPA, O00BbEM
KyOa, MPSIMOYTOJTHHOTO
napaie/ieune/1a, MuPaMuIbl, IPU3MBI,
WIMHApPaA, KOHyCa, Imapa; yMEHHE
HAXOIUTh OTHOIIIEHUE 00BEMOB

oJ00HBIX (QUTyp;

Y16 ymeHue cBOOOJHO ONEPUPOBATH
MOHITUSIMH: JIBUKCHHE, TapaleTbHBIN
NePEeHOC, CAMMETpPHSI Ha TUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue TOMO00MS, TOJAOO0HBIC
Gburypsl; yMEHUE paclo3HaBaTh PaBHbBIE
U Tom00HBIe (DUTYpPBI, B TOM YHCIIC B
NpHUpOJIe, WCKYCCTBE, AapXUTEKTYPE;
YMEHHUE HCIOJ30BaTh TEOMETPHYUCCKUE
OTHOIICHHUSI, HAXOIUTh TEOMETPUIECCKUE
BEJIMYMHBI (UTMHA, Yroj, IUIONIAb,
00BeM) MpU PEHICHUH 33734y U3 JPYTHX
y4eOHBIX TPEAMETOB W W3 peabHOU
KU3HU;

OK 05
OcymecTBIsTh
YCTHYIO u
MUCbMEHHYIO
KOMMYHHUKAIIMIO  Ha
rocyaapCcTBEHHOM
si3pIke  Poccuiickoit
denepanuu ¢ y4eToM
ocoOeHHOCTEH
COLIMAJILHOTO u
KYJIbTYPHOTO
KOHTEKCTa

JLL1 - OCO3HaHUE
00yJaroIUMHUC POCCUMCKOM
Ipa)xJIaHCKON UACHTUYHOCTH;

J1.2 - TOTOBHOCTD K
CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH H
CaMOOTIPEIEIICHUIO;

JI.3 - Hanmuuue MOTHUBAILUU K
OOy4YeHHI0O M JUYHOCTHOMY

Pa3BUTHIO;
J.4 - neneHampaBlieHHOE
pa3BuTHE BHYTPEHHEN
MTO3ULINHI JIMYHOCTH Ha
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX  LIEHHOCTEHN
HapOJ0B Poccuiickoi

®denepanyu, KICTOPUUECKUX U
HAIlMOHAJIbHO-KYJIBTYPHBIX
Tpaguiui,  GOopMHUpPOBaHUE

V1 ymenue omnepupoBaTh MOHSATUIMM:

ompeneseHne,  akCuoMa,  Teopema,
CIIEICTBUE, CBOICTBO, MpU3HAK,
JI0Ka3aTeNIbCTBO, PaBHOCHUJIbHBIC
(bOpMyYITUPOBKY; yMEHUe
dbopMyIupOBaTh oOpaTHOE u
MIPOTHBOIIOJI0KHOE YTBEP)KJICHUE,

MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI,
HCIIOJIB30BaTh METOJ MAaT€MAaTHYECKOU
WHIYKIWW; TPOBOJAUTH JI0KAa3aTEIbHBIC
paccyXJIeHHusT TpU PpELICHWH 3ajad,
OIICHUBATH JIOTHYECKYIO MPABUIHLHOCTD
pacCyKIeHHUI;

Y4 ymenuwe CcBOOOJHO OMEpPUPOBATH
MOHATUSMU: COYETAHHUE, NEPECTAaHOBKA,
4HUCII0 COYCTaHMH, 4HUCII0
nepectaHoBok;  OmHoM  HproToHa;
YMEHHE TIPUMEHSATh KOMOWHATOPHBIC
dakThl M pacCyXACHHs i1 pPEUIeHHs
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CUCTEMBbI 3HAYUMBIX
LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTHUKOPPYIIIUOHHOTO
MHPOBO33PEHUS,
MIPaBOCO3HAHUS,
9KOJIOTMYECKON  KYJBTYpBHI,

CHOCOOHOCTHU CTaBUTH LIEIUA U
CTPOUTH KU3HEHHBIE TIAHBI.

M.1 - OCBOCHHBIE
o0yJarouMucs
MEXKIMPEIMETHBIE TOHSATUS U
YHUBEpCaIbHBIC yaeOHbIE
necTBust  (peryisTUBHEIE,
M03HaBaTeNbHbIE,
KOMMYHHMKATUBHBIE);

M.2 - cnocobHOCT UX
WCIOJIb30BAHUS B
[M03HABATEJILHOMN u
COIMATIbHOM MpaKTHUKE,
TOTOBHOCTH K
CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO u
OCYIIECTBIICHUIO yaeOHOMH

NEeSITeIbHOCTH, OpPTaHU3AINH
y4eOHOTO COTPYIHHUYECTBA C
MeJarorn4ecKuMu
pabOTHUKaMH "
CBEPCTHHUKAMH, K y4aCTHIO B
MIOCTPOCHUHU
VHIUBUyaIbHON
o0Opa3oBaTenbHON
TPacKTOPUH;

M.3 - oBnaneHue HaBBIKAMHU
y4e0OHO-UCCIIeIOBATENHCKOMH,
MPOEKTHOM W  COUMAIBHOMN
NeSITEIbHOCTH.

3a7a4;
V5 ymeHue onepupoBaTh MHOHATHSIMU:
HaTypaJbHOE YHUCJIO, IIeJI0€ YHCIIO,
OCTaTOK IO MOYJI0, paliOHAIBHOE
YHCIIO, HUPPALMOHATIEHOE YHCIIO,
MHOXECTBA  HATypaJbHBIX,  IICNBIX,
panyoHaIbHBIX, JIEHCTBUTEIBHBIX
YHUCEN; YMEHHUE UCII0JIb30BaTh IPU3HAKH
JICITUMOCTH, HauMEHbBIINN o0t
NeNUTENs W HAWMEHbIIee  0O0lee
KpaTtHOe, anroput™M EBximma mnpu
pEIICHUMH  3aJad;  3HAKOMCTBO  C
pa3IUYHBIMHU MO3UIIMOHHBIMU
CHCTEMaMHU CUHCIICHUS;

VY8 ymenuwe cBOOOAHO OMEPUPOBATH

HOHSTUSMMU: rpadpux byHKIUH,
obpatHas  (QyHKOHUSA,  KOMIIO3HUIUA
byHKIHH, JTUHENHasI byHKIMA,
KBaJpaTHUuHasi (YHKLHUS, CTEreHHas
GYHKIMS C  IeasIM  [TOKas3aTelneM,
TPUTOHOMETPUUYECKHE ¢byHKIMY,
oOpaTHbIE TPUTOHOMETPUYECKHUE
byHKuuy, IOKa3aTenbHast u
norapupmMuueckas (GYHKIHH, YMEHHE
CTPOUTh rpaduKu GbyHKITUH,
BBITIOJIHSITH TIPe0Opa3oBaHus rpaduKoB
byHKIUH;

yMeHHe UCTIONIb30BATh rpadukn

GyHKUMA A8 U3y4YEeHUs MPOLECCOB H
3aBUCHUMOCTEH TIpU PEIIECHUU 3a1ad W3
JIpYyrux Y4eOHBIX MpPEIMETOB U U3

peabHOM JKU3HU; BbIpaXaTh
dbopMynaMu  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU;

yMEHue CBOOOTHO OTIepPUPOBATH
HNOHATUSIMH:  YETHOCTh  (DYHKIIHH,
IEPUOAUYHOCTH ¢byHKIMY,
OTPaHUYEHHOCTD byHKIMH,

MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM
byHKIIMKM, HauOoJbIlIee U HAWMEHBIIIEEe
3HaYeHUs (YHKIMM Ha TPOMEXKYTKE;
YMEHHE  IPOBOJUTH  HCCIEAOBAaHUE
GbyHKIUY;

YMEHHE HCIOJIb30BaTh CBOMCTBA U
rpadukd  QYHKUMH JUId  pelIeHus
YpaBHEHUN, HEpPAaBEHCTB M 3alady C
napamMeTpamu; n300paxkaThb Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBa
pELLIEHUI ypaBHEHHM, HEPABEHCTB U HX
CHUCTEM;

V12 ymenue CBOOOJHO OIEPUPOBATH
HNOHITHUSIMH: CpefiHee apu(MeTHdYecKoe,

25




MenuaHa, HauOoJblllee U HAaUMEHbIlEe
3HauYEHUS, pa3Mmax, aucnepcus,
CTaHJapTHOE OTKJIOHEHUE IS
ONMCAHUS YMCIIOBBIX JIAHHBIX; YMEHHUE
UCCIIEIOBaTh CTaTHCTUYECKUE JIaHHBIE,
B TOM 4YHClIE€ C NPUMEHEHUEM
rpau4ecKuX METOAOB U 3JIEKTPOHHBIX
CpeAcTB; TrpadUUecKd  HUCCIEN0BaTh
COBMECTHBIC HAOMIOIEHHS C MOMOIIBIO
JUarpaMM pacCeuBaHUs M JIMHEHHOU
perpeccuu;

V13 ymeHue HaxXOOUThb BEPOSTHOCTH
COOBITHI c UCII0JIb30BaHUEM
rpadu4ecKuX METOJIOB; IPUMEHSTH IS
pemeHus 3agad pOpMyJibl CIOKEHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (HOpMyILy
HOJTHON BEPOSITHOCTH, bopmymy
Bepuymnnu, koMOuHaTOpHBIE (AKTHl U
dopMynbl;  OLEHHBATH  BEPOSTHOCTH

peaTbHBIX COOBITHIA; yMeHHue
OIIEPUPOBATh IIOHATHUAMH: CIydanHas
BEJIMYMHA, pacrpeneneHue
BEPOSATHOCTEH, MaTeMaTHYECKOe

OXUJaHHWe, TUCIEpCUs U CTaHAapTHOE
OTKJIOHCHHME  CIIy4YallHOM BEJIMYUHBI,
GbyHKIIMM pacnpeneseHus] U MIOTHOCTH
PaBHOMEpPHOTO,  TOKa3aTeNbHOTO U
HOPMAJILHOTO pacHpeleieHuil; yMeHue
UCITIOJIb30BaTh CBOMCTBA H3YYEHHBIX
pacnpeneneHuid AJid pelieHus 3ajady;
3HAKOMCTBO C TOHSTHUAMHU: 3aKOH
OOJIBIINX YHUCEN, METOABI BHIOOPOYHBIX
UCCIICIOBAaHUN; yMEHHE TMPUBOJIUTH
PUMEpPHI MPOSBICHUS 3aKOHA OOJIBIINX
Yrcea B MPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSX;

Y14 ymenue CBOOOJHO OIEPUPOBATH
MOHATUSIMH: TOYKA, IPsIMasi, INIOCKOCTb,
IPOCTPAHCTBO, OTPE3OK, JIyd, IUIOCKUI
yroJl, ABYIPaHHBINA yroj, TpeXTPaHHbINA
yTroJl, epeceKarorecs, napauieabHble
u CKpeIMBaOIINecs psIMbIE,
napajieIbHOCTh U
NEPIEeHIUKYIAPHOCTh  OPSIMBIX U
IUIOCKOCTEH, Yroll MeXIy TMpsSMbIMHU,
yroJl MEXAYy MpsMOW U IJIOCKOCTHIO,
yrol MEXAY IUIOCKOCTSIMH;, YMEHHE
UCIIONIb30BAaTh MPU PELIEHUH 3aaad
U3ydyeHHble  (AaKTBl M TEOPEMBI
IUTAHUMETPUH;  YMEHHE  OLIEHUBATh
pa3Mepbl OOBEKTOB B OKpY’XKarolleMm
MUDE; YMEHHE OIIepUpPOBAThH
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NOHATUSIMH: MHOTOTPAHHHUK, CEUYCHHUE
MHOTOTpaHHHKa, NPaBUJIbHBIH
MHOTOTPaHHHK, TIpU3Ma, NHpaMHJa,
¢urypa u TMOBEpXHOCTh BpAaLICHUS,
OUIUHApP,  KOHyc, Imap,  cdepa,
pa3BepTKa  TOBEPXHOCTH,  CCUYCHUS
KOHyca W UWIHHIpA, TapauieibHbIC
OCH WIH OCHOBaHHIO, CEUCHHE IIapa,
IUIOCKOCTh,  Kacaromiasicst  c(epsl,
WIMHIPA, KOHYCA; YMEHHE CTpPOUTh
CeueHHe MHOTOTpaHHHKA, W300pakaTh
MHOTOTPaHHHKH, burypsi u
TIOBEPXHOCTHU BpAIICHUS, UX CCUCHHUS, B
TOM YHUCJIE C MOMOIIBIO AJIEKTPOHHBIX
CPE/ICTB; YMEHHE TMPUMEHSTH CBOWCTBA
TEOMETPUUYECKUX duryp,
CaMOCTOSITEITEHO bopmynHpoBaTh
ONpeNeNieHus]  U3ydaeMbIX  Quryp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBaX M
NpU3HAKaX TEOMETPUYECKHX  (QUryp,
00OCHOBBIBaTh WJIM OIPOBEPraTh HX;
YMEHUE TPOBOJIUTH KJIACCUPUKAIUIO
Guryp mo pa3IMYHBIM TPH3HAKAM,
BBITTOJTHSTh HEOOXOIUMbIE
JIONIOJTHUTEILHBIC IOCTPOCHMUS;

VY15 ymMeHue cBOOOJHO ONEPUPOBATH
HNOHATUAMU: IUIOIAAb (GUTYpBl, 00BEM
GUrypel, BENIWYMHA YIJIa, PACCTOSHHUE
OT TOYKM JI0 TUIOCKOCTH, PacCTOSIHUE
MEXIYy MPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH, TUIOIIA/Th chepsl,
IUIOIIAAbh TOBEPXHOCTH  IHPAMHUIH,
NpU3MBI, KOHYyCa, IHIUHIPA, O00beM
KyOa, MPSIMOYTOJTHHOTO
napaJuieienuIeaa, MMPaMuIbl, TIPU3MBbI,
WIMHApA, KOHYyca, Iapa; yMEHHe
HAXOJHUTh OTHOIIICHUE 00BEeMOB
moa00HBIX (uryp;

Y16 ymenue CBOOOJHO OIEPUPOBATH
MOHATHUSIMH: JBIDKEHHE, TMapajuIeIbHBIN
HIEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
IPOCTPAHCTBE, MIOBOPOT,
npeoOpazoBaHue MOAOOUS, MOJAOOHBIE
(GUrypsI; yMEHHE pacrlio3HaBaTh PaBHBIC
U 1oj00HBIe (UTypBI, B TOM YHUCIIE B
NpUpOJie, HCKYCCTBE, apXHUTEKTYpE;
YMEHHE HCIIOJIb30BaTh TEOMETPUICCKUE
OTHOIIEHHUSI, HAXO/IUTh TEOMETPHUYECKHE
BEJIMYMHBI (UIMHA, YroJ, IUIOLIA[b,
00bEM) TIPU PEIICHUH 3a7a4 U3 JPYTuX
y4eOHBIX TPEIMETOB M W3 peabHON
KHU3HH,
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OK 06 IlposaBnsath
IPa’KJaHCKO-
MaTPUOTUYECKYIO
TTO3UIIUIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE
IMOBEJICHNE HAa OCHOBE
TPaIUIIUOHHBIX
POCCUICKUX
JTyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM
yucie € y4eToM
rapMOHM3AIUU
MEKHAIIUOHAIBHBIX U
MEXPEJIUTUO3HBIX
OTHOIIICHHH,
MIPUMEHSATD
CTaHIapThI
AHTUKOPPYILIMOHHOT
O TIOBEJICHUS

JI.1 - OCO3HaHUE
00y4aroImuMHUCs POCCUUCKOM
IPaXTaHCKOW HJCHTHYHOCTH;

J1.2 - TOTOBHOCTD K
CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH H
CaMOOTIPEICIICHUIO;

JI.3 - Hanmuuue MOTHUBAIUU K
OOy4YeHUI0O M JUYHOCTHOMY

Pa3BUTHIO;
J.4 - neneHampaBlieHHOE
pa3BuTHE BHYTPEHHEN
MTO3ULINHI JIMYHOCTH Ha
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX  LIEHHOCTEHN
HapOJ0B Poccuiickoi

®denepanyn, KICTOPUYECKUX U
HAIMOHAIbHO-KYJIBTYPHBIX

Tpamunuii,  (GopMupoBaHHe
CHCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK,
AHTUKOPPYMIIUOHHOTO
MHPOBO33PEHUS,
MIPaBOCO3HAHUS,
9KOJIOTMYECKOH  KYJIbTYpHI,

CHOCOOHOCTHU CTaBUTH LIEIUA U
CTPOUTH KU3HEHHBIE TIAHBI.

M.1 - OCBOCHHBIE
o0yJarouMucs
MEXITPEIMETHbIC TOHSATUS WU
YHUBEpCaIbHBIC yaeOHbIE
neiictBusi  (peryisiTUBHBIE,
M03HaBaTeNbHbIE,
KOMMYHHMKATUBHBIE);

M.2 - cnocobHOCTP UX
MCTIOJIb30BAHUS B
IT03HABATEJIbHOU u
COLIMAJIbHOU [IPaKTUKE,
TOTOBHOCTD K
CaMOCTOSITETLHOMY
TUTAHUPOBAHUIO u
OCYILIECTBIIEHUIO y4ueOHOi

NeSTeTbHOCTH, OpTraHW3aluN
y4eOHOTO COTpYJHHYECTBA C
MeIarOrMIeCKUMHU
paboTHUKaMHU u
CBEpCTHHKAMH, K YYacCTHIO B
MOCTPOCHHUH
VHIUBUyaIbHON
o0pa3oBaTenbHOI
TPAaeKTOPUH;

V12 ymeHue cBOOOJHO ONEPUPOBATH
MOHITHSIMH: CpefHee apu(MeTHIecKoe,
MenuaHa, HauOoJblllee W HaWMEHbIIEE
3HAYECHUS, pa3max, JIUACIIEPCHS,
CTaHJAPTHOE OTKJIOHEHUE TUTst
OMUCaHUd YUCIOBBIX JAaHHBIX; YMCHHUC
UCCIIEIOBATh CTAaTHCTUYECKUE JIaHHBIC,

B TOM 4YHuCI€ C MPUMEHEHUEM
rpaduuecKux MeTO/I0B U 3JIEKTPOHHBIX
CpencTB; TpaduyuecKd HCCIENOBATH

COBMECTHBIC HAOMIOEHHS C MOMOIIBIO
JUarpaMM pacCeuBaHUs M JIMHEHHOU
perpeccuu;

V13 ymeHue HaxOOUTh BEPOSTHOCTH
COOBITHI c UCII0JIb30BaHUEM
rpadu4ecKuX METOJIOB; IPUMEHSTH IS
pemeHus 3agad pOpMyJibl CIOKEHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (HOpMyILy

IIOJIHOM BEPOSATHOCTH, bopmymy
bepnymnu, komOuHatopHbie (GaKThl U
(GbopMyIbI; OLIEHUBATh  BEPOSITHOCTH
peaTbHBIX COOBITHIA; yMeHHue
OIIEpPUPOBATh IOHATHUAMH: CIydanHas
BEJIMYMHA, pacrpeneneHue
BEPOSATHOCTEH, MaTeMaTHIECKOe

OXUJaHWe, TUCIEepCUs W CTaHAapTHOE
OTKJIOHCHHME  CIIy4YallHOM  BEJIMYUHBI,
GbyHKIIMM pacrpefesieHUs] U MIIOTHOCTH
PaBHOMEpPHOTO,  TOKa3aTeNIbHOTO U
HOPMAJILHOTO pacHpeleieHuid; yMeHue
UCIIOJIb30BaTh CBOMCTBA H3YYEHHBIX
pacnpeneneHuid AJid pelieHus 3ajay;
3HAKOMCTBO C TOHATHUAMHU: 3aKOH
OOJIBIINX YHUCEN, METOABI BHIOOPOYHBIX
UCCIICIOBAHM, YMEHHE MPHUBOJIUTH
IPUMEpPHI MPOSBICHUS 3aKOHA OOJIBIINX
Yucell B MPHUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSX;

Y14 ymenue CBOOOJHO OIEPUPOBATH
MOHATUSIMH: TOYKA, IPSIMasi, MIOCKOCTb,
IPOCTPAHCTBO, OTPE3OK, JIyd, IUIOCKUI
yIoJl, ABYIPaHHBINA yroj, TPeXTPaHHbIN
yToJl, NepeceKarorecs, napauieabHble

u CKpeIMBaOIINecs psiMbIE,
napajuieIbHOCTh u
NEPIEeHIUKYIAPHOCTh  OPSIMBIX U

IJIOCKOCTEH, YroJl MEXAYy IpPSIMBIMH,
yroJl MEXAYy HpsIMOM M INIOCKOCTBIO,
Yroa MexXAy IUIOCKOCTSMH;, YMEHHE
WCIIOJB30BaTh IIPH PCIICHUU 3a4ad
U3ydyeHHble  (AaKThl M TCOPEMBI
IUIAHMMETPUH;  YMEHHE  OLEHUBATh
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M.3 - oBnaneHue HaBBIKAMH
y4e0OHO-UCCIIeIOBATENHCKOMH,
MPOEKTHOM W  COUMAIBHOMN
ACATCIIbHOCTH.

pa3Mepbl OOBEKTOB B OKpYI)KaroIIeM

MUpE; yMeHue OIIEpUPOBATH
MNOHATHAMM: MHOTOTPAHHHK, CEUEHHUE
MHOT'OTPaHHUKA, IIPaBWJIbHBII

MHOTOTPaHHHK, TIpU3Ma, MHpaMHJa,
¢urypa u TMOBEpXHOCTh BpAaLICHUS,
OUIUHApP,  KOHyc,  Imap,  cdepa,
pa3BepTKa  TOBEPXHOCTH,  CCUYCHUS
KOHyca W UWIHHIpA, TapajuieibHbIC
OCHM WIH OCHOBaHHIO, CEUCHHE IIapa,
IUIOCKOCTh,  Kacaromiasicst  c(epsl,
IWIMHIPA, KOHYCA; YMEHHE CTpPOUTh
CeueHHe MHOTOTpaHHHKA, W300pakaTh
MHOTOTPaHHHKH, burypsi u
TIOBEPXHOCTHU BpAIIEHUS, UX CCUCHHUS, B
TOM YHUCJIE C MOMOIIBIO AJIEKTPOHHBIX
CPEICTB; YMEHHE TMPUMEHSTH CBOWCTBA
TEOMETPUUECKUX ¢uryp,
CaMOCTOSTEIILHO (bopMyIHpOBaThH
ONpEeNeNIeHUs]  U3ydaeMbIX  Quryp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBaX M
NpU3HAKaX TEOMETPUYECKHX  (QUryp,
00OCHOBBIBaTh WJIM OIPOBEPraTh HX;
YMEHUE TPOBOJIUTH KJIACCUPUKAIUIO
Guryp mo pa3IMYHBIM TPH3HAKAM,
BBITTOJTHSTh HEOOXOIUMbIE
JIONIOJTHUTEIIbHBIC IOCTPOCHHUS,;

VY15 ymeHue cBOOOJHO ONEPUPOBATH
HNOHATUAMHU: IUIOIAAb (UTYpBl, 00BEM
GUryphl, BENIWYMHA YIJIa, PACCTOSHHUE
OT TOYKM JI0 TUIOCKOCTH, PacCTOSIHUE
MEXIYy MPSIMBIMH, PACCTOSHHE MEXIy
IUIOCKOCTSIMH, TUIOIIA/Th chepsl,
IUIOIIAAbh TOBEPXHOCTH  IHPAMHUIHI,
NpU3MBI, KOHYyCa, IHIUHIPA, O00beM
KyOa, MPSIMOYTOJTHHOTO
napaJuieienuIeaa, MMPaMuIbl, TIPU3MBbI,
WIMHApA, KOHYyca, Imapa; yMEHHE
HAXOJUTh OTHOIIICHUE 00BeMOB
moa00HBIX (uryp;

Y16 ymenue CBOOOJHO OIEPUPOBATH
MOHATHUSIMH: JBIDKEHHE, TMapayuIeIbHBIN
HIEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
IIPOCTPAHCTBE, MIOBOPOT,
npeoOpazoBaHue MOAO0OUS, MOJAOOHBIE
(GUrypsI; yMEHHE pacrlio3HaBaTh PaBHBIC
U 1oj00HBIe (UTypBI, B TOM YHUCIIE B
NpUpOJie, HCKYCCTBE, apXHUTEKTYpE;
YMEHHE HCIIOJIb30BaTh TEOMETPUICCKUE
OTHOIIEHHUSI, HAXO/IUTh TEOMETPHUYECKHE
BEJIMYMHBI (UIMHA, YrOJ, IUIOLIA[b,
00bEM) TIPU PEIICHUH 3a7a4 U3 JPYTUX
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yueOHBIX TMPEAMETOB M U3 peaJbHOU
KU3HU;

VY17 ymeHue cBOOOJHO ONEPUPOBATH
MNOHSATUSAMU: TPSAMOYTOJIbHAs CHUCTEMA
KOOpPIMHAT,  BEKTOp,  KOOPJAUHATHI
TOYKH, KOOPAMHATBHI BEKTOpa, CyMMa
BEKTOpPOB, NPOU3BEIACHUE BEKTOpa Ha
YHCII0, Pa3JI0’KEHHE BEKTOpa Mo 0asucy,
CKAJIIPHOE MPOU3BEJICHHUE, BEKTOPHOE
IIPOU3BENICHUE, yroma MEXIY
BEKTOpPAaMH; yMEHHUE  HCIOJIb30BATh
BEKTOPHBII U KOOPJAMHATHBIA METOJ
JUISL PEILICHUs] T€OMETPUYECKUX 3a1ad 1
3aa4  JPYTUX Y4eOHBIX MPEAMETOB;
ONEPUPOBATH MOHATUSIMHU: MATpUIA 2X2
u  3x3, omnpenenuTelb  MaTPUIbI,
T€OMETPUYECKHI CMBICIT ONPEIETUTENS;

I[IK 1.1. BeiOupatp
TEXHOJIOTUIO
OypeHus,
KOHCTPYKIIHU
CKBa)KMH,
o0opynoBaHue "
MHCTPYMEHT HUCXOJs
u3 HIOCTABJICHHBIX
3ajau.

JI.1 - OCO3HaHUE
00yJaroIMMHUC POCCUUCKOMN
rPaXTaHCKOW UJICHTUYHOCTH;
JI1.2 - TOTOBHOCTB

caMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH
CaMOOIIPEIEIICHUIO;

K

n

V8 ymeHue cBOOOAHO ONEPUPOBATH

MOHSTUSIMU rpaduk byHKIHH,
oOpatHast  QYHKUMSA,  KOMIIO3UIUS
byHKIHH, JTUHEHHas byHKIIHS,

KBaJpaTHuHas (YHKLHUS, CTEreHHas
(GyHKLIMS C LedbIM  I[TOKa3aTeleM,

TPUTOHOMETPUUYECKHE ¢byHKIMY,
oOpaTHbIe TPUTOHOMETPHUYECKHE
byHKuuy, IOKa3aTenbHast u
norapupmMuueckas (GYHKIHH, YMEHHE
CTPOUTh rpaduKu GyHKITUH,
BBITIOJIHSTH TIPe00pa3oBaHus rpaduKoB
byHKIUH;

yYMEHHUE UCTIOJTb30BaTh rpaduKu

GyHKUMA A8 U3y4YEeHUs MPOLECCOB H
3aBHCHUMOCTEH MpU pelIeHUuu 3aaad H3
JIpYyruxX Yy4eOHBIX MpPEIMETOB U U3
peabHOM JKU3HU; BbIpaXaTh
dbopMynaMu  3aBUCUMOCTH  MEXIY
BCJIMYHUHAMMU,

yMEHUe CBOOOJTHO OTIEpUPOBATH
HNOHATUSAMHM:  YETHOCTh  (DYHKIIHH,
NEPUOIUIHOCTD byHKIHH,
OTrpaHUUYEHHOCTh byHkuuy,

MOHOTOHHOCTh (DYHKIIUH, IKCTPEMYM
¢yHkunu, HauboblIee U HauMEHbIIEe
3HayeHUs (YHKIUM Ha TMPOMEKYTKE;
YMEHUE  TPOBOAUTH  HCCIECIOBAHUE
byHKINY,

YMEHUE HCIHOJb30BaTh CBOWCTBA U
rpadukr  QYHKIUNA JJIT  PEIICHHS
YpPAaBHEHUN, HEPABEHCTB U 3a1ad C
napaMeTpamy; n300paxarb Ha
KOOPJMHATHOM IJIOCKOCTH MHOXKECTBA
pEellICHUI ypaBHEHUI, HEPABEHCTB U MX
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CHCTEM;

V10 ymenue onepupoBaTh NOHATHUIMU:
HENPEPbIBHOCTh (DYHKIUH, ACUMIITOTHI
rpa¢puka (GyHKIMH, TIepBasi U BTOpas
MIPOM3BOIHAS byHKIHH,
reOMEeTPUYECKU M (PU3HMUECKUI CMBICTT
IPOM3BOJIHOM, nepBooOpasHas,
OTpeNeNICHHBId ~ MHTErpall;  yMEHHe
HaXO/UTh ACHMIITOTBI rpaguka
byHKUINY; yMeHue BBIYHUCIISATh
IPOM3BOJIHBIE CYMMBI, IIPOU3BEICHUS,
YaCTHOTO W KOMITO3UIMU (YHKIHH,
HaXOJUTh YPaBHEHHUE KacaTeJbHOM K
rpaduxy GyHKINU;

YMEHHE HCMOJIb30BATh IPOU3BOAHYIO
JUIs  HWCCIeNOBaHUS  (QYHKUMH, s
HAaXOXXJEHUs HAWIy4lIero pEelIeHus B
NPUKIIAJHBIX, B TOM YHCJIE COIMAIbHO-
IKOHOMUYECKUX u du3nueckux
3ajjauax, AJIs ONpeNeNIeHUusl CKOPOCTH U
YCKOPEHHUS; HAXOAWTh IUIOIAAU U
00BbeMBbI (PUTYp C TTOMOIIBIO UHTETPAJIA;
IPUBOIUTH MTPUMEPHI MATEMAaTHUYECKOTO
MOJIEJINPOBAHUS C HIOMOILBIO
muddepeHINaTBFHBIX YpaBHEHUM;

Y 12 ymeHue cBOOOAHO OMEPUPOBATH
MOHATUSMHM: CpeJiHee apu(pMeTHIEeCcKoe,
MenuaHa, HauOoJblllee U HAaUMEHbIlEe
3HaYCHUS, pa3max, aucIiepeus,
CTaHJapTHOE OTKJIOHEHUE s
OTMCAHMs YMCIOBBIX JAHHBIX; yMEHHE
UCCIIEIOBaTh CTaTHUCTUYECKUE JIaHHBIE,
B TOM 4YHCIE C TIPUMECHEHUEM
rpadu4ecKuX METOAOB U 3JIEKTPOHHBIX
CpeAcTB; TrpadUUecKd  HUCCIEN0BaTh
COBMECTHBIC HAOMIOIEHHS C MOMOIIBIO
JiarpaMM pacCEeUBaHUs U JIMHEHHOU
perpeccuu;

V13 ymeHue HaxOOUThb BEPOSTHOCTH
COOBITHI c UCII0JIb30BaHUEM
rpadu4ecKux METOJIOB; IPUMEHSTH IS
pemeHus 3agad GOpMyJibl CIOKEHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (HOpMyILy
HOJTHOHN BEPOSITHOCTH, bopmymy
Bepuymnnu, koMOuHaTOpHBIE (AKTHl U
(GopMynbl; OLEHHMBATh BEPOSTHOCTH

peaJIbHBIX COOBITHIA; YMEHHE
OIIEpUPOBATh TOHATUSAMH: CITydaiHas
BEJIMYMHA, pacripeneneHnue
BEPOSTHOCTEH, MaTeMaTHIECKOe

OXXHUIJaHUC, OUCTCPCUA U CTAHAAPTHOC
OTKJIOHCHHE CIIy4YallHOW  BEJIWYHUHBI,
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(GYHKIUU pacrpenesieHus] U TUIOTHOCTH
paBHOMEpPHOTO,  IOKa3aTeIbHOTO U
HOPMAaJILHOTO paclpeleiecHui; yMeHHUe
UCIIONIb30BaTh CBOMCTBA HM3yYEHHBIX
pacmipenenieHuil Ul pemieHHs 3ajad;
3HAKOMCTBO C TIOHSTHSIMH: 3aKOH
OOJIBIIIUX YHCEeJI, METOABI BEIOOPOUYHBIX
UCCIICIOBAHM, YMEHHE MPHUBOJIUTH
PUMEPHI TIPOSIBIICHUS 3aKOHA OOJBIINX
YHucell B MPHUPOJIHBIX U OOIIECTBEHHBIX
SIBTICHHSX

Y 14 ymeHue cBOOOAHO OMEpPUPOBATH
MOHATHUSIMH: TOYKA, MPSIMast, TUIOCKOCTb,
MPOCTPAHCTBO, OTPE3O0K, Iy, TIOCKUN
yIoJl, ABYIPaHHBIN yroj, TpeXTPaHHbIN
yroJI, IepeceKaroIIuecs, napauieIbHbIe
u CKPEIIMBAIOIINECS psIMBIE,
napauIeTbHOCTh u
NEPICHIUKYIAPHOCTh  TPSIMBIX U
IUTOCKOCTEH, YTOoJl MEXIy TpSMBIMHU,
YroJl MEXKAY MpsSMOW M TIIOCKOCTHIO,
Yyroll MEXAY TIUIOCKOCTSIMH, YMEHHUE
UCIIONIb30BAaTh TIPU PEIICHUW 3aaad
u3ydeHHble  (aKThl ¥ TEOPEMBI
IUTAHUMETPUH;  YMEHHE  OIEHUBATh
pa3Mepbl OOBEKTOB B  OKpYIXKaroIIeM

MHpE; YMEHHE ONepUpOBaThH
MNOHATUSAMH: MHOTOTPaHHUK, CEYCHHE
MHOT'OIPaHHUKA, MpaBUIIbHBIN

MHOTOTpaHHHK, TIpU3Ma, NHpaMHJa,
durypa W TIOBEpXHOCTh BpAIICHUS,
OUIUHApP,  KOHyc, Imap,  cdepa,
pa3BepTKa  MOBEPXHOCTH,  CEUCHUs
KOHyca W UWIHHIpA, TapajuieibHbIe
OCH WM OCHOBAHHIO, CCUYCHHE IIapa,
IUIOCKOCTh,  Kacaromiasicst  c(epsl,
WIMHIPA, KOHYCa; YMEHHUE CTPOUTH
CeueHHe MHOTOTpaHHHKA, W300pakaTh
MHOTOTPaHHUKH, burypsi u
TIOBEPXHOCTH BpAIIEHUS, UX CCUCHHUS, B
TOM YHUCJIE C TIOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NMPUMEHSTH CBOWCTBA
F€OMETPUUECKHUX ¢uryp,
CaMOCTOSITEITLHO bopmynHpoBaTh
ompeseNieHusT  M3y4aeMbIx  Quryp,
BBIJIBUTATh THIIOTE3bl O CBOHCTBAaxX M
NpU3HaKaX TeOMETPUYEecKuX Quryp,
00OCHOBBIBAaTh HJIM OIPOBEPraTh HX;
YMEHHE TIPOBOAUTH KJIaCCH(PHUKAIUIO
Guryp 1O pasTUYHBIM TPHU3HAKAM,
BBITIOJTHSATH HEOOXOIUMBIC
JIOTIOJTHUTEIILHBIE IOCTPOCHUS;
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Y 15 yMmeHue cBOOOAHO OMEPUPOBATH
MOHITUSIMH: TUTOMIAb (UTYPHI, 00BeM
(GUryphl, BENIWYMHA YIJIa, PACCTOSHHUE
OT TOYKH [0 TJIOCKOCTH, PACCTOSHUE
MEXIy MPSIMBIMH, PACCTOSHHE MEXIy

IIJIOCKOCTSIMU, ILJIOIA/b cepsl,
IUIOIIAZAb IOBEPXHOCTH  IHPAMHU/IBI,
OpHU3MBbI, KOHYCa, UWIHHApPA, O0BeM
KyOa, MPSIMOYTOJTHHOTO
napasulieJcnuneia, TUPaMU/Ibl, TPH3MBI,
WIMHApPaA, KOHyca, Imapa; yMEHHE
HaXOIUTh OTHOIIIEHUE 00BEMOB

Mo00HBIX (UTyp.

IIK 1.7. Odopmuare
JOKYMEHTAIul0  TI0
OYpeHHIO  CKBaXKUH,
MIPOU3BOJIUTH
pacdeTsl, CBSI3aHHBIC
¢ OypeHuem.

JI.3 - Hanmuuue MOTHUBAIUUA K
OOYy4YeHHI0O M JUYHOCTHOMY

Pa3BUTHIO;
JI.4 - ueneHamnpaBieHHOE
pa3BuTHE BHYTPECHHEHN
MO3ULIMM  JINYHOCTH Ha
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX  LIEHHOCTEHN
HapoJl0B Poccniickoit

®denepanyn, KICTOPUYECKUX U
HAIlMOHAJIbHO-KYJIBTYPHBIX

Tpaguiui,  ¢GopMHUpOBaHUE
CUCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO
MHUPOBO33PEHHU,
MIPaBOCO3HAHUS,
JKOJIOTUYECKOM  KYJIBTYpHI,

CIIOCOOHOCTH CTaBUTh Oei u
CTPOUTD JKU3HCHHBIC TJIAHBI.

M.1 - OCBOCHHBIE
oOyJaronuMucs
MEXIIPEIMETHbIE TOHATUS WU
YHUBEpCaIbHBIC y4eOHbIE
neiicTBusi  (peryisTUBHBIE,
M03HaBaTeNbHbIE,
KOMMYHHMKAaTUBHBIE);

M.2 - cnocobHOCTP UX
MCTIOJIb30BAHUS B
IT03HABATEIbHOU u
COLIMAJIbHOU MIPaKTHUKE,
TOTOBHOCTD K
CaMOCTOSITETLHOMY
TJTAHUPOBAHUIO u
OCYILIECTBICHUIO  y4eOHOM

AEATEIbHOCTH, OPraHU3alUuH
y4eOHOTO COTpYTHHYECTBA C
HeJarorn4eCKUMH

Y8 ymenue CBOOOJHO OINEPUPOBATH
MOHSTUSIMU rpaduk byHKIHH,
oOpartHast  QYHKUUSA,  KOMIIO3UIUS
byHKIHH, JTUHEHHas byHKIIHS,
KBaJpaTHuHas (YHKLIUS, CTEreHHas
GyHKIMS C UEeNbIM  IOKa3aTeleMm,
TPUTOHOMETPUUYECKHE ¢byHKIMY,
oOpaTHbIe TPUTOHOMETPHUYECKHE
byHKuuy, IIOKa3aTeiabHast u
norapupmMuueckas (GYHKIHH, YMEHHE
CTPOUTh rpaduKu GbyHKITUH,
BBITIOJIHSITH TIPe0Opa3oBaHus rpaduKoB
byHKIHUH;

yYMEHHUE UCTIOJTb30BaTh rpaduKu
GyHKUMH A8 U3y4YeHHs TPOLIECCOB H
3aBUCUMOCTEH TMPH pEIICHUH 3a/1a4 W3
JIpYyrux Yy4eOHBIX MpPEIMETOB U U3
peajibHOI JKU3HU; BbIpaXaTh
dopMynaMu  3aBHCHMOCTH  MEXIY
BEJIIMYMHAMU;

yMeHue CBOOOTHO
NOHATUSIMH:  YETHOCTb
NEPUOTUIHOCTD byHKIHH,
OTrpaHUUYEHHOCTh byHkuuy,
MOHOTOHHOCTh (DYHKIIUH, 3SKCTPEMyM
¢yHkunu, HauboblIee U HauMEHbIIEe
3HA4YeHUs1 (YHKIHKM Ha TPOMEXKYTKE,
YMEHUE  TPOBOAUTH  HCCIEIOBAHUE
byHKINH,
yMEHue
rpaduku

OTIepUpPOBAThH
byHKINH,

HCIMOJIb30BATh CBOWCTBA U
byHKOMA 11 perieHus
YpPAaBHEHUN, HEPABEHCTB U 3a1ad C
napameTpamH; n300paxarb Ha
KOOPJMHATHOM TJIOCKOCTH MHOKECTBA
pEllIeHUI ypaBHEHUI, HEPABEHCTB U MX
CUCTEM;
V10 ymenue onepupoBaTh MOHATUIMU:
HENPEPBIBHOCTh (YHKITUU, ACUMIITOTHI
rpaduka QGyHKIUU, TEpBas W BTOpas
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pabOTHUKAMH "
CBEPCTHUKAMH, K y4aCTHIO B
MTOCTPOCHUHU
VHIUBUYyaIbHON
o0Opa3oBaTenbpHON
TPaCKTOPUH;

M.3 - oBnageHHe HaBLIKAMU
y4e0HO-HCCIIeI0BATEbCKOM,
MPOEKTHOM W  COUMAIBHOMN
JEATEIILHOCTH.

MIPOM3BOIHAS byHKINH,
reOMEeTPUYECKU M (PU3HMUECKUIl CMBICTT
MIPOU3BOTHOM, nepBoooOpasHas,
OTpeNeNICHHBId ~ MHTErpall;  yMEHHe
HaXOJUTh ACHUMITOTHI rpaduka
byHKUINY; yMeHue BBIYUCIISATh
MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO W KOMITO3UIMU (YHKIHH,
HaXOJUTh YpaBHEHHE KacaTelbHOM K
rpaduxy GyHKINU;

YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO
JUIs  HWCCIeNOBaHUs  (QYHKUMH, s
HAXO0XJICHUS HAWJIy4dlIero pelieHus B
NPUKIAJHBIX, B TOM YHCJIE COIMAIBHO-
SKOHOMMYECKUX u buznueckux
3ajadax, /Ui ONpeieieHUs CKOPOCTH U
YCKOpPEHUS; HaxOIUTh IUIOUIAAd U
00BeMbI (PUTYp C TIOMOIIBIO UHTETpaa;
NPUBOUTH MIPUMEPHI MATEMAaTHUECKOTO
MOJIETTUPOBAHUS C MOMOIIbIO
muddepeHINaTbLHBIX YpaBHEHU;

Y 12 ymeHue cBOOOAHO OMEPUPOBATH
MOHATUSMHM: CpeJiHee apu(pMeTHIEeCcKoe,
MearaHa, HauOousblliee U HauMEHbIlee
3HAYEHUS, pa3max, aHcIiepeus,
CTaHJapTHOE OTKJIOHEHUE TUIS
OTNMCAHMs YMCIOBBIX JAHHBIX; yMEHHE
UCCIIEIOBATh CTATUCTUYECKHE JIaHHBIE,
B TOM 4YHCIE C TIPUMECHEHUEM
rpaduyecKux METOJIOB U DJIEKTPOHHBIX
CpeAcTB; TrpadU4ecKd HUCCIENI0BaTh
COBMECTHbIE HAOIOJEHHUS C MOMOIIbIO
JlMarpaMM pacCEeUBaHUs U JIMHEHHOU
perpeccuu;

V13 ymeHue HaxXOOUTh BEPOSTHOCTH
COOBITHI c UCII0JIb30BaHUEM
rpadu4ecKuX METOJIOB; IPUMEHSTH IS
pemieHus 3agad (GOpMyIibl CIOXKEHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (HOpMyILy
MOJTHOM BEPOSTHOCTH, bopmyny
Bepuymnnu, koMOuHaTOpHBIE (AKTHl U
dbopMyIbl; OLIEHHWBATHh  BEPOSITHOCTH

peaJIbHBIX COOBITHIA; YMEHHE
OIIEpUPOBATh TOHATUSMH: CITydaiHas
BEJIMYMHA, pacripeneneHnue
BEPOSTHOCTEH, MaTeMaTHIECKOe

OXXHUIJaHUC, OUCTCPCUA U CTAHAAPTHOC
OTKJIOHEHHE  CIIy4YalHOW  BEJIUYHUHBI,
(GyHKIMU pacrpenesieHus] U TUIOTHOCTH
pPaBHOMEpPHOTO,  IOKa3aTeIbHOTO U
HOPMAaJIbHOTO paclpe/ieICHui; yMEeHHE
HCIIOJIb30BAaTh CBOICTBA HM3yYEHHBIX
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pactipeneieHuil Ul pemieHHs 3ajad;
3HAKOMCTBO C TIOHSTHSIMH: 3aKOH
OOJIBIIIUX YHCEeJI, METOAbI BEIOOPOUYHBIX
UCCIICIOBAHM, YMEHHE MPHUBOJIUTH
PUMEPHI TIPOSIBIICHUS 3aKOHA OOJBIINX
Yucell B MPHUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHHSX

Y 14 ymeHue cBOOOAHO OMEpPUPOBATH
MOHATHUSIMH: TOYKA, MPSIMast, TUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, Iy, TIOCKUN
yIoJl, ABYIPaHHBIN yroj, TpeXTPaHHbINA
yroJi, IepeceKaroIInuecs, napauieIbHbIe
u CKPEIIMBAIOIINECS psIMBIE,
napauIeTbHOCTh u
NEePIEHANKYIIPHOCTh  TIPSAMBIX |
IUTOCKOCTEH, Yrod MeEXAy MpsIMBIMH,
Yyroll MEXAY TpSIMOH M TUIOCKOCTHIO,
yroJl MEXAYy IUIOCKOCTSIMH; yMEHHE
UCIIONIb30BAaTh TIPU PEIICHUW 3a7ad
U3ydeHHble  (aKThl M TEOPEMBEI
IUTAHUMETPUH;  YMEHHE  OIEHUBATh
pa3Mepbl OOBEKTOB B  OKpYIKaroIIeM

MHpE; YMEHHE ONepUpOBaThH
MNOHATUSMH: MHOTOTPaHHUK, CEUYCHHE
MHOTOIPaHHUKA, MpaBUIIbHBIN

MHOTOTPaHHHK, TIpU3Ma, NHpaMHJa,
durypa W TIOBEpXHOCTh BpaIICHUS,
OUIUHApP,  KOHyc, Imap,  cdepa,
pa3BepTKa  TMOBEPXHOCTH,  CEUCHUs
KOHyca W UWIHHIpA, TapajuieibHbIe
OCH WM OCHOBAHHIO, CCUYCHHE IIapa,
IUIOCKOCTh,  Kacaromiasicst  c(epsl,
WIMHIPA, KOHYCA; YMEHHUE CTPOUTH
CeueHHe MHOTOTpaHHHKA, W300pakaTh
MHOTOT'PAaHHHKH, burypsi u
TIOBEPXHOCTHU BpAIIEHUS, UX CCUCHHUS, B
TOM YHUCJIE C TIOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NMPUMEHSTH CBOWCTBA
F€OMETPUUECKHUX ¢uryp,
CaMOCTOSITEITEHO bopmMynHupoBaTh
ompeseNieHusT  M3y4aeMbIx  Quryp,
BBIJIBUTATh THIIOTE3bl O CBOHCTBAaxX M
NpU3HaKaX TeOMETPUYECKUX Quryp,
00OCHOBBIBAaTh HIIM OIPOBEPraTh HX;
YMEHHE TIPOBOAUTH KJIaCCH(PHUKAIUIO
Guryp 1m0 pasTUYHBIM TPHU3HAKAM,
BBIMOJIHATH HEOOXOIUMBIC
JIOTIOJTHUTEIIHHBIE TOCTPOCHUS;

Y 15 ymeHue cBOOOAHO OMEpUPOBATH
MOHATUSMHU: TIIOMAIb (UTYPBI, 00BEM
burypsl, BeIMUYMHA YT, PACCTOSHUE
OT TOYKH JO0 TUIOCKOCTH, PAaCCTOSHUE
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MEXIYy MPSIMBIMH, PACCTOSHHE MEXIY
TUTOCKOCTSIMH, TI0MIA b chepsl,
IUIOIIAAbh TOBEPXHOCTH  IHPAMHUIH,
OpU3MbI, KOHYyCa, MHWJIHHIPA, O00bEM
KyOa, MPSIMOYTOJIHHOTO
napajie/ieune/1a, MupaMuIbl, IPU3MBI,
WIMHApA, KOHYyca, Iapa; yMEHHe
HAXOJHTh OTHOIIICHUE 00BeMOB
Mo00HBIX (Uryp.

36




2 CTPYKTYPA U COAEPKXAHUE YYEBHOI'O IPEIMETA

2.1 O0bem yueOHOro npeaMeTa U BUAbI y4eOHOH padoThl

Bup yueOHoit padoTnbl

0O0BeM B yacax

Y4yeOHasi HArpy3Ka o0y4arOmMxcs: 348
B TOM YHCIJIE:
JIEKIUHU, YPOKH, CEMUHAPbI 286
MPAKTUYECKUE 3aAHATHUS 26
71a00paTOpHBIE 3aHATHUS
WHAVBUAYAJIbHBIN POEKT
U3 HUX NPoQecCHOHANIbHO-OPUEHTHPOBAHHOE COJIEpIKaHUE 8
IIpome:xxyTo4yHast arTecTanus B popMe dK3aMeHa 1 cemectp
2 ceMecTp
B TOM YHUCIJIE:
1 cemectp 2
KOHCYJIbTaI[I1
2 ceMecTp 2
1 cemecTp 14
caMOCTOsTeNIbHAs paboTa
2 ceMecTp 13
SK3aMEH 1 cemectp 2
2 ceMecTp 3
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2.2 TemaTH4yeCKHii IVIAH U cofepkaHue yueOHoro npeamera «MaremaTuka»

HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U podecCHOHATbHO-OPHeHTHPOBaHHoe), | O0bem | Koabl koMnereHumii,
pa3aesioB U TeM JlabopaTopHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIATHON MOAYJIb 4yacos ¢hopmupoBanuio
KOTOPBIX CIIOCOOCTBYET
3JIeMEeHT MPOrpPaMMbl
1 2 3 4
Pazpean 1. Copep:xxanue y4e0HOro Mmarepuaja OK 01
Beenenne. 1. lenn u 3agayu U3y4YEeHUS MATEMATHKH B YUYPEXKIECHHUSIX CPEIHEro MpoQecCHOHATIHLHOTO 2 OK 02
IloBTOpEHUE oOpa3oBanus. MaTematuka B Hayke, TEXHUKE, SIKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJIOTHSIX U OK 03
Kypca MPaKTUYECKON NeATEIbHOCTH OK 04
MATeMATHKH 2. TToBTOpEHME Kypca MaTeEMAaTUKN OCHOBHOM mikobl. Yucna u serancienns. HOK, HOJT 2 OK 05
OCHOBHOIA 3. TToBTOpEHME Kypca MATEMATUKK OCHOBHOM IIKOJBI. BhIpaxeHus. YpaBHEHUS U 2 OK 06
LIKOJIBI HEPAaBEHCTBA
4. IToBTOpeHUE Kypca MaTEeMaTUKX OCHOBHOM IIKOJIbI. ['eOMeTpHUs Ha TIJIOCKOCTH 2
5. BXogHO# KOHTPOIIb 2
Bcero no reme: 10
Pasznea 2. Unciia 1 BBIYUCJICHUS 70
Tema 2.1. Copep:xxanue y4e0HOro MmaTepuaja OK 01
Pa3Burtne 1. ParimonaneHble uncna. JleiictBurenbHble yncaa. ApudMeTHuecKue onepaiu 4 OK 02
MNOHATHSA 0 yncae | 2. Monaynb JeHCTBUTEIBHOTO YHCIIA M €T0 CBOMCTBA 2 OK 03
2. IpouenThl. Pemenne 3a1a4 Ha APoOH M IIPOLIEHTHI 2 OK 04
3. IlpubnmxenHble BeIYKcaeHus. [IpaBuia okpyrieHus 2 OK 05
Bcero no teme: 10
Tema 2.2. Coaepixkanue yueOHOro MaTepuajia OK 01
KomiuiekcHbie 1. Kommuekcusle yncia. CTeneHb KOMIIEKCHOTO YUCIIA 2 OK 02
ypcaa 2. Jle#icTBHs HaJ KOMIUICKCHBIMH YHCIIAMHU B aliredpanteckoii hopme 2 OK 03
3. H3o0pakeHrne KOMIUIEKCHBIX YMCeNT Ha KOOpANHATHOH tiockocTH TectoBoe 3amanue 1 (1 2
qac)
IIpakTHYecKHe 3aHATHA
[TpakTrueckas padota 1. JlelicTBUs Ha KOMIJIEKCHBIMU YUCJIAMH B aJireOpandeckoit popme 2
Bcero no teme: 8
Tema 2.3. Copep:xxanue y4e0HOro MmarepuaJja OK 01
Kopun, crenenu | 1. CreneHs ¢ palMmoHaIbLHBIM MTOKA3aTEIEM, UX CBOHCTBA 2 OK 02
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U Jjorapudmel 2. BpluucneHnue u npeodbpazoBaHue CTETIEHHBIX BHIPAKEHUI 2 OK 04
3. KopeHp HaTypajabHOM CTENEHU U3 YHCIIa U UX CBOWCTBA 2
4. Brruucnenue u npeoOdpa3zoBaHNE UPPANMOHATHHBIX BRIPAKCHHUI 2
5. Jlorapudm uncna. JlecasTUUHbIC U HATYpaJIbHBIE JIOTapH(PMbI 2
6. OcHoBHOE orapudmudeckoe ToxaecTBO. OCHOBHBIC CBOMCTBA JIOTapU(MOB 2
7. TlpaBuna neiictBuii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBaHHIO 2
8. Bpruucienue u npeoOpa3oBaHue JorapupMHUIECKUX BHIPAKECHUH 4
9. TlpeoOpazoBanne anreOpandecKuX BhIPAKCHHUI 2
KonTtpoabHas padora Nel 2
IIpakTnyeckue 3aHsATHS
[TpakTuueckas pabota 2. Beruucienue u npeoOpa3oBaHue UPPATMOHAIBHBIX BBIPAXKCHUN 2
[Tpaktrueckas padota 3. Beruncienne u nmpeodpa3oBanue JorapuMUUECKIX BBIPAKCHHUIN 2
Bcero no teme: 26
Tema 2.4 Coaepixkanue yueOHOro MaTepuaJjia OK 01
OcHOBBI 1. Pagmannas mepa yria. BpamarenbHoe IBUKEHHE 2 OK 02
TPUTOHOMETPUM | 2. PaauaHHbBIN METOJ U3MEPEHUS YIJIOB BPAIIEHUsI U CBA3b C IPAayCHON Mepoil 2 OK 03
3. TpuroHoMeTpuueckne (yHKIMHM YHCIOBOrO aprymenTa. CHHYC, KOCHHYC, TaHI€HC U 2 OK 04
KOTAHTEHC YHCIIa OK 05
4. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA 4
5. Dopmylibl IPUBEACHUS 2
6. DopMyIIbl CII0)KEHHUS, YIBOEHHOTO apryMEHTA, IOJIOBUHHOT'O apryMEeHTa 2
7. TlpeoOpa3oBaHusT CYMMBl TPUTOHOMETPHUYECKHX (GYHKIMA B  TPOU3BEJACHUE U 2
IIPOU3BENICHUS B CYMMY
8. TIpeoOpazoBaHus MPOCTEHIIMX TPUTOHOMETPHYECCKUX BBIPAKCHUN 2
9. OOpaTHble TPUTOHOMETPHUECKUE (PYHKIUIT: apKCUHYC, apKKOCUHYC, apKTaHTEHC, 2
ApPKKOTaHT€HC
10. TpuroHomMeTpu4ecKre ypaBHEHHUSI 2
11. TpuroHomMeTpuyeCKue HEPABEHCTBA 2
KonTpoabsHnas pabora Ne2 2
IIpakTHYecKHe 3aHATHA
[Tpaktuueckas padota 4. [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUN 2
Bcero no teme: 28
Pasznen 3. ®Dynkunu u rpadpuku 16
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Tema 3.1. Copep:xxaHue y4e0HOro Mmarepuaja OK 01
@OyHKIMi, HX 1. ®ynkun. O61acTh ONpeneNeHuss 1 MHOXKECTBO 3HaUCHU; rpaduk (GyHKINHU, ITOCTPOCHUE 2 OK 02
CBOIiCTBA M rpa¢ukoB (QYHKIMHA, 3aJaHHBIX pa3IMYHBIMU crocobamu. [Ipumepsl (QyHKITMOHATBHBIX OK 03
rpauKu 3aBHCHMOCTEN B pealIbHBIX MPOLIECCAX U SABJICHUSIX OK 05
2. CgoiictBa (QYyHKIIMA: MOHOTOHHOCTh, YETHOCTh, HEUYETHOCTh, OTPAHUYEHHOCTD, 2
NepUOANYHOCTh. [IpOMEXKYTKM BO3pacTaHus W YOBIBaHUS, HauWOOJbIIee W HaWMEHBIIEe
3HAYCHMsI, TOUKH dKcTpemyMma. ['padudeckas muatepnperanus. OOpaTueie pynkiuu. ['paduk
oOparHoii ¢yHKuMU. Apudmernueckue omepanuu Hajg QyHKuusAMH. CrloxHas QyHKIUS
(KOMITO3HIIHS)
Bcero no teme: 4
Tema 3.2. Copep:xxanue y4e0HOro MmaTepuaja OK 01
CrenenHsie, 1. OmnpeneneHue, CBOWCTBA U rpaUKU CTENEHHBIX (DYHKIHUN 2 OK 02
nokasarejbHble, | 2. OnpejeieHne, CBOWCTBA U rpaduK MOKa3aTeIbHON )YHKIIUH 2 OK 03
Jaorapupmuveck | 3. OmnpeseneHue, CBOCTBA U rpaduK JorapupMudIeckoi GyHKIUn 2 OK 04
ue u 4. Ormpenenenue, cBOMCTBA U rpadUKU TPUTOHOMETPUIECKUX (PYHKIIUH 2 OK 05
TPUTOHOMETPUYC | 5. JIpogheccuonanvno - opueHmupo8annoe cooeprcanue. 2 TIK 1.1
cKkHe QyHKIUH Hcnonvzosanue ceolicme mpuecoHoMempuieckux QyHKyuil 8 npoghecCUOHANIbHLIX 3A0a4ax lIK 1.7
6. ITlocrpoenue rpaduka GyHKIHIT C MTOMOIIBIO TPeoOpa30OBaAHMI 2
7. T'paduku ¢pyHKIUN 715 UCCIEA0BaHUS MTPOLIECCOB U 3aBUCHMOCTEH MPHU PEIICHUH 33134 U3 2
peanbHO xu3HU. TecTtoBoe 3aganue 2 (1 4yac)
IIpakTHYecKHe 3aHATHA
Ilpakmuueckan paboma 5. Iloctpoenue rpaduka GyHKIUN ¢ TOMOIIBIO TPEOOpa3OBaHUMN. 2
Bcero no teme: 16
Pasnen 4. MHo:KeCcTBA U JIOTMKA
Tema 4.1. Copep:xxaHue y4e0HOro MmaTepuaja OK 01
MHo:kecTBa 1.ITonsarue muoxectsa. [logmHoxkecTBo. Onepanuu HaJl MHOXKECTBAaMU 2 OK 02
2. Onepanun Hag MHOXeCTBaMU. Jlnarpammel Ditsiepa-Benna 2
3. Onucanue peaibHbIX MPOLECCOB U SIBJICHUH NIPHU PEIICHUE MPUKIAAHBIX 3a1a4. TecToBoe 5
3aganme 3 (1 yac)
Bcero no teme: 6
Pa3zges S. BepoSITHOCTH M CTAaTHCTHKA
Tema 5.1. I'padb1r | Conep:xxanue yaeOHOro Mmarepuaja OK 01
1. ITonsitue rpados. Cesi3HbIM rpad, nyTh B rpade: uKibl U nend. CTeneHb BEPIIMHbI 2 OK 02
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2. I'pad Ha rutockocTH, fAepeBbs. Pernenue 3amaq 2
Bcero no teme: 4
Tema 5.2. Copep:xxaHue y4e0HOro MmaTepuaJja OK 01
JIeMEeHTBI 1. OcHoBHbIe OHATUSI KOMOUHaTopuku. [loHsTHE (hakTOpHana 2 OK 02
KOMOMHATOPMKH | 2. 3ajauu Ha IOACYET YKCIIa pa3MEIIECHHI, TIEPECTAHOBOK, COUeTaHuil. Pemenue 3aaay Ha 2 OK 04
nepebop BapHaHTOB OK 05
3. ®opmyna bunoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KOd(hpuirieHTOB. TpeyroipHUK 2
[Tackans
Bcero no teme: 6
Tema 5.3 Copep:xxaHue y4e0HOro Mmarepuaja OK 01
BepositHOCTH 1. Cnyd4aifHbIe SKCTIEpUMEHTHI (OTIBITHI) U CIy4YailHbIe COOBITHS. DIEMEHTAPHBIC COOBITHS 2 OK 02
(ucxopr). OK 03
2. Kiaccuueckoe ornpeieneHrne BepoSITHOCTH COOBITHS 2 OK 04
3. Omnepanuu Haj COOBITHAMU: MEPECEUEHHE, OOBETUHEHHE, TIPOTUBOIIONOKHBIE COOBITHS. 2 OK 05
Jnarpammsl Diinepa. OK 06
4. CrnoxeHue u yMHOKEHHE BeposiTHOCTEH. [IoHsITHE O He3aBUCUMOCTH COOBITHI 2
5. VYcnoBHas BepossTHOCTh. DopMyria MOITHON BEPOSATHOCTH 2
6. ®opmyna baeiica. Pemenue 3anau 4
Bcero no teme: 14
Bcero yacoB (ayauTopHsix) 3a 1 cemectp: 132
Koncynomayuu 2
Camocmoamenvnas paboma ¢ nNepuood NPOMeEHCYmoYHOU ammecmayuu 14
Ilpomesricymounas ammecmauyus 6 popme 3x3amena ¢ 1 cemecmpe 2
Bcezo 3a 1 cemecmp: 150
Tema 5.4 Coaep:xkanue yueOHOro MaTepuajia OK 01
BeposiTHOCTB M 1. Cnyuaiinas BenuuuHa. Pactipenenenue BepositHocTed. [Ipumepsl pactipenenenmil 2 OK 02
CTATHCTHKA 2. Omepauuu HaJ cIy4alHbIMM BeTMYMHAMU. BuHapHast ciydaiiHas BeTU4MHA. 2 OK 03
3. MaremaTtHdecKoe 0XKHJIAHNE CITydaliHON BEeTMYMHEI (PACIIPENEICHNUs). 2 OK 04
4. Jlucniepcusi U CTaHAAPTHOE OTKJIOHEHUE CIy4YallHOM BEJMYMHBI (pacIpeaeIICHNUs). 2 OK 05
5. DiieMeHThl MaTEMaTHYECKON CTaTUCTUKU. |'eHepalibHasi COBOKYIIHOCTb U CIIy4aiHas 2 OK 06
BBIOOpKA IIK 1.1
6. BpiOOpoUYHBIE XapaKTEPUCTUKU 2 HK 1.7
7. Ilpogheccuonanwvno - opuenmuposannoe cooepiicanue. 2
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Ilepsuunas oopabomka cmamucmuyeckux oarnHuvix. I paguueckoe ux npedcmasieHue.
Haxooicoenue cpeonux xapaxmepucmux, Haba00aemvlx OAHHbIX 8 NPOPecCUOHATbHOU
oessmenbHOCIU.

Bcero no teme: 14
Pa3znen 6. YpaBHeHUs1 1 HEPABEHCTBA
Tema 6.1 Coaepixkanue yueOHOro MaTepuajia OK 01
YpapHeHus u 1. PaunoHnanbHble ypaBHEHUS, PABHOCHIBHOCTD ypaBHEHUH. 2 OK 02
HEpaBEHCTBA 2. Cucrembl pallMOHAIbHBIX YpaBHEHUNH. MaTpuliia cucTeM JMHENHBIX YpaBHEHUH. 2 OK 03
Onpenenurenb 2x2. OK 04
3. JlpoOGHO-parmoHaIbHBIC YPaBHEHUS, CUCTEMbI YPaBHCHHIA. 2
4. PauumonanbHbIe, POOHO-pALlMOHATIBHBIC HEPABEHCTBA. METO HHTEPBAJIOB. 2
5. HppanuoHanbHble YpaBHEHUS U HEpABEHCTBA. METOAbI UX PEHICHUS 4
6. Iloka3arenbHble ypaBHEHHUS U HEPABEHCTBA. MeETOABI MX PEIICHUS. 4
7. Jlorapudmudeckrue ypaBHEHUS U HEPaBEHCTBA. MeTOIbl UX PEIICHUS 2
8. TpuronoMmerpudeckue ypaBHeHUs U HepaBeHCTBA. OTOOP KOpHEH TPUTOHOMETPUIECKUX 2
YpPaBHEHUH C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH
9. Pemenune cucrem gorapupMHUUECKUX U MOKA3aTEIbHBIX YPAaBHEHUH 4
IIpakTHYecKHe 3aHATHA
[IpakTrueckas padota 6. Pemenne moka3aTenbHBIX U JIOTApUPMUUECKUX YPABHCHHUH 1 2
HEPABEHCTB
[Tpaktrueckas padota 7. Pemenne TpUroHoOMETpUYECKUX YPaBHEHU U HEPABEHCTB 2
KonrpoJabHas pagora Ne3 2
Bcero no teme: 30
Paszpnen 7. Hayajia MaTeMaTH4eCKOro aHAJIM3A 42
Tema 7.1. Coaepixkanue yueOHOro MaTepuajia OK 01
IMocaemoBareapn | 1. IlocnemoBarensHOCTH. CIIOCOOBI 3aaHMs Y CBOMCTBA YHCJIOBBIX ITIOCIIEN0BATEIBHOCTEM. 2 OK 02
oCTH [Tonsartue o mpezaesne nmocaen0BaTeaIbHOCTH. ApudMeTHYECKast U TeOMETPHUECKast
IPOTPECCUU
2. Tlonstue o mpenene pyHkuuu. Teopemsl o npenenax. [loHsTHE O HEMPEPHIBHOCTH 2
byHKIUHA
3. Breruucnenue npenena GyHKIun 4
Bcero no teme: 8
Tema 7.2. Coaepxkanue yueOHOro MaTepuajia OK 01
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IIpousBoanas 1. TlonsTue o mponsBogHON QYHKIINHU, €€ TeOMETPUUECKUN U (U3UYECKUN CMBICI. 2 OK 02
2. Ilpon3BOJHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKITHIA 4 OK 03
3. TIpou3BOAHBIE CYMMBI, PA3HOCTH, IPOM3BEICHHUS, YACTHOTO 4 IIK 1.1
4. Pemenue 3a7a4 Ha TEOMETPUUECKUN U (PU3MUECKHI CMBICI TPOU3BOIHON. Y paBHEHHE 2 IIK 1.7
KacateJbHOU K rpaduKy QyHKIINU
5. Bropas npousBoHasi, ee reOMETpUIECKUN 1 (PU3HMUECKUI CMBICT 2
6. Brpruncienne npon3BOIHON CIOXKHON QYHKITNN (KOMITO3HIIHH ) 2
7. TlpumeHeHne mpou3BOAHON K MCCIICOBAHUIO (DYHKITUN U TTOCTPOEHUIO IPaUKOB. 2
8. Ilpogpeccuonanvno - opuenmuposannoe cooepicanue. 2
Haxootcoenue naubonvuie2o u HaumeHbUuie20 3HAYEHUs HeNpepbleHol PYHKYUU HA Ompe3sKe
npu pewenuy npaKmu4ecKux 3a0ay
IIpakTHYecKHe 3aHATHA
[Tpaktuueckas padota 8. McciaenoBanue u moctpoeHue rpaduka GyHKIHUNA ¢ TOMOIIBIO 2
MIPOU3BOAHON
Bcero no teme: 22
Tema 7.3. Copep:xxaHue y4e0HOro MmaTepuaja OK 01
IlepBooOpa3nass | 1. IlepBooOpa3nas. OcHOBHOE CBOMCTBO nepBooOpa3HbIX. [lepBooOpasHbIe FMeMeHTapHbBIX 2 OK 02
U HHTerpaJl byHKIIMHN OK 03
2. Wnterpan. HemocpencTBEHHOE HHTETPUPOBAHNE 4
3. Omnpenenennbiii uaTerpai. ®opmyna Herorona—JleiiOnuia 2
4. BpluncieHne ONpeaesIEeHHOTO UHTErpaa 2
5. TlpumeHeHME OnpeIeIeHHOr0 HHTerpalia il HaX0XKICHUS IUIOaId TUIOCKUX QUryp u 2
00BEMOB TeJ
6. Ilpumepsl mpuMeHEHUs UHTETpasia B (PU3KUKE ¥ TeOMETPHH 2
IIpakTnyeckue 3aHsATHS
[Tpaktudeckas pabora 9. [TocTpoeHre n HaX 0k IEHUE TUIOIIATH TIOCKUX (Uryp 2
KonTpoabsnas padora Ned4 (Paznea 7) 2
Bcero no teme: 18
Pasnen 8. 'eomerpusn 56
Tema 8.1. Coaep:xkanue yueOHOro MaTepuajia OK 01
IIpsimMble n 1. OCHOBHBIE IOHATHUS CTEPEOMETPUH. AKCHOMBI CTEPEOMETPUU U UX CIIEICTBUS 2 OK 02
IJIOCKOCTH B 2. BsauMHOE PacnoNoKeHHe JBYX MPSAMBIX B IIPOCTPAHCTBE 2 OK 03
NPOCTPaHCTBE 3. IlapamnesbHOCTb NPSAMOM U INIOCKOCTH. 2 OK 04
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4. TlapauienbHOCTh MIIOCKOCTEH. 2 OK 05

5. llepneHAMKYJISApHOCTH IPSIMOM U IUNIOCKOCTH. 2

6. IlepneHauKyssip U HaKJIOHHAS 2

7. Yroa Mexay npsiMOM U INIOCKOCTBIO. /IBYrpaHHBIN yros. Yol Mexay IMIOCKOCTSIMU. 2

8. IlepneHAMKYISIPHOCTD JBYX MIOCKOCTEH. 2

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padora 10. OcHOBHBIE MTpaBUiIa U300pAKEHUS TIIOCKOCTH, TapAITIETbHBIX 2

PSIMBIX, MHOTOI'PaHHUKOB, HECYIIECTBYIONINX 00BEKTOB

Bcero no teme: 18
Tema 8.2. Copep:xxaHue y4e0HOro MmaTepuaja OK 01
Koopaunartel n 1. IlpsMoyronpHas (zIekapToBa) CHUCTEMa KOOpPAMHAT B IPOCTpaHCTBE. Bekropsl B 2 OK 02
BEKTOpPbI B IIPOCTPAHCTBE OK 03
NPOCTPAHCTBE 2. JleiicTBus HaJ BEKTOpaMH B IPOCTpaHCTBE. Pa3noskeHne BeKTopa no 6a3ucy mo Tpex 2 OK 06
BEKTOPOB
3. Koopaunatel BekTopa. JleificTBHsI HaJl BEKTOpaMHU 3aJaHHBIMA CBOMMH KOOPIWHATaMHU 2
4. CkansgpHOe IIPOU3BENECHNE BEKTOPOB. YT0JI MEXY ABYMs BekTopaMmu. ITpoekuus BekTopa 2
Ha OCb.

5. KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUU T'€OMETPUUECKHX 3a]a4 2

6. YpaBHEHUE NPSIMOI U MIIIOCKOCTH. 2

7. Hcnonb3oBaHHE KOOPAMHAT U BEKTOPOB IIPU PELICHUHM MATEMATUYECKUX U IIPUKIIAIHBIX 2

3aja4. BeruncieHue pacCTOSHUI U TJIOMIAICH HA TIIIOCKOCTH.

IIpakTHYecKHe 3aHATHA

[Tpaktrueckas padota 12. JlelicTBus HaJ BEKTOpaMH B TPOCTPAHCTBE. YTOJ MEXKITY BEKTOpAMHU 2

Bcero no teme: 16

Tema 8.3 Coaep:xkanue yueOHOro MaTepuajia OK 01
MHuororpanauku | 1. Muororpanauk. Bemykisie MHOrorpanHuku. M3o00pakeHune mpoCcTpaHCTBEHHBIX (UTyp 2 OK 02

2. Ilpusma. Ilpsmas u HaKJIOHHAs TPU3MA. 2 OK 03

3. TlpaBunbHas npusma. Pemenue 3amau 2 OK 04

4. Tlapannenenunen. Ky6. Pemenue 3agau 2 OK 05

5. Ilpusma. Pemenue 3agau 2 OK 06

6. Ilupamupa. [TpaBuiibHas nupamua. 2

7. Terpasnp. Pemenne 3anay 2

8. YceueHHas nupamuja. 2
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9. CummeTpuu B KyOe, B apajuieienuIiesie, B Ipu3Me U MUpaMu/Ie. 2
10. CeyeHnss MHOTOIpaHHUKOB. MeTO1bI IOCTPOEHUS CEUEHUI 2
11. IlpencraBiieHne O MPaBWJIBHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadp, MOACKa AP U 2
HUKOCAdIP).
Bcero no teme: 22
Tema 8.4 Coaepxanue yue0HOro MaTepuajia OK 01
Tena n 1. Humuaap. OcHOBaHKE, BRICOTA, OOKOBas MOBEPXHOCTH, 00pa3yroIas, pasBepTka. OceBbie 4 OK 02
NMOBEPXHOCTH CEUEHHUs U CEUEHUs, NapaJuleIbHble OCHOBAHUIO. OK 03
BpAaILEHHsI 2. Konyc. Yceuennbiii konyc. OcHOBaHME, BBICOTa, OOKOBas IMOBEPXHOCTh, OOpasyromias, 4 OK 04
pasBeprka. OceBble CEUEHUS U CEUEHMS, ITapalIelIbHBIE OCHOBAHUIO. OK 05
3.1ap u chepa, ux ceueHus. 2 OK 06
4. BzanmHoe pacrniosioxeHne chepbl U IITOCKOCTH, KacaTeabHas TMIIOCKOCTh K cdepe. 2
5. KomOuHanuu Ten BpaieHusi ¥ MHOTOTPaHHHKOB 2
Bcero no teme: 14
Tema 8.5 Coaepixkanue yueOHOro MaTepuaJjia OK 01
H3mepenns B 1. Tonsarue muomanu u o6bema Gurypbsl. Popmysisl IIOMEAAN U 00beMa IPU3MBI. 2 OK 02
reoMeTpuu 2. Penienue 3a1a4 Ha HAXOXKJIEHHUE TUIOMIAAN M 00bEMA ITPU3MBI 2 OK 03
3. ®opmyIbl IWIOMAIN U 00beMa TUPAMHU/IBI. 2 OK 04
4. Ilpogheccuonanvno - opuenmuposannoe cooepircanue. 2 OK 05
Dopmynvl nrowaou u 06vema YuruHopa OK 06
5. ®opmyibl TIOMAAN U 00BEMa KOHYCa, YCEUYEHHOTO KOHYyCca 2 lIK 1.1.
6. DopmyIbl IIoHIa 1 1 00beMa 11apa, CErMeHTa, CeKTopa 2 TIK'1.7.
7. Tlomo6ue Ten. OTHOIIECHHS TUTONIAACH MOBEPXHOCTEH M 00HEMOB MOIOOHBIX TEII. 2
IIpakTnyeckue 3aHsATHS
[IpakTuyeckas padbora 13. Pemenue 3a1a4 Ha HAXOXKIECHUE IUTOMAAN U 00BeMa 2
MHOTOTPaHHHUKOB U TE€JI BpaIlCHHUSI.
KoHTpoJibHasi pa6oTa Ne5 2
Bcero no teme: 18
Bcero yacoB (ayauTopHbIX) 3a 2 cemecTp: 180
Koncynomayuu 2
Camocmoamenvnas paboma é nepuoo nPOMe}HCymouHol ammecmayuu 13
Ilpomesicymounas ammecmayus é popme sxzamerna 6 1 cemecmpe 3
Bcezo 3a 2 cemecmp: 198

45




‘ Bcezo ‘ 348
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3 YCJOBUS PEAJIN3ALIUU PABOYEN ITPOT'PAMMBI YYEBHOTI'O IIPEJIMETA

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne

Jng  peanuzanuyd MpPOrpaMMbl  Y4eOHOTO MpeaMeTa MPEeayCMOTPEHBI  CIeNyIOIIHe
CHEIMANIbHBIC TTOMEIICHUS:

1. KaOuner mareMaTuku MpeaHa3HaueH AJIs MPOBEACHMsS 3aHATHI JIEKIMOHHOIO THUIIA,
MPAKTUYECKHUX 3aHSATHH, TPYNIOBBIX U UHIUBUIYaTbHBIX KOHCYIbTAIIUH, TEKYIIETO KOHTPOJS U
MPOMEXKYTOUHOM aTTectanuu (aym. 202).

ObopynoBanne kabuHeTa:

- Kommiext yueOHoM Mebenu Ha 30 mocalovYHBIX MECT, pabouee MECTO MpernoaaBaTes,
JOCKa, TEePEeHOCHOE MYJIBTHUMEIUHHOE O000pYyJOBaHHE: HOYTOYK, BHJICOIPOEKTOp, IKpaH
HacTeHHbIH. KoMIUIeKT mpe3eHTanmii mo auciuiuimHe "Maremarnka', KOMIUIEKT Yy4eOHO-
METOJINYECKON JOKYMEHTAIUH.

- Jlunen3nonHoe mnporpamMmmHoe obecmnedenne: Microsoft® Windows Professional 7
Russian; Microsoft® Windows Professional 10 Russian; Microsoft® Office 2010 Russian;
Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian; anTHBHpyCHasi 3amiura
DrWeb.

2. UnTanpHbIN 31 IpeHa3HaueH JJI CAaMOCTOSTENHbHON paboThl (ayd. 103).

ObopynoBanue 3ana:

Kommiekt yueOHolt mebenu Ha 30 mOCamo4YHBIX MECT, TIEPEHOCHOE MYJIbTUMEIUHHOE
obOopymoBanue: HOYTOYK, BHACONPOEKTOp, 3kpaH HacTteHHbld; 15 IIK c Beixogom B Internet
JUICH3UOHHBIM IPOrpaMMHBIM  OOecreuyeHueM, CBOOOAHBIM JOCTYyl K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX M HMH(POPMALMOHHBIM pecypcam ceTd Internet, x
KOMIUIEKTaM OubnuoTeuHoro (oHma, K CHCNHAIM3UPOBAHHOW CIPABOYHOM H  y4eOHOMU
auteparype. JlunensnonHoe nporpammuoe oodecrieuenue: Microsoft® Windows Professional 7
Russian; Microsoft® Windows Professional 10 Russian; Microsoft® Office 2010 Russian;
Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian; anTuBHpyCHasi 3aliuTa
DrWeb, KoncynbranT [lnroc.

3.2 UudopmanuonHoe obecriedyeHue

IIepeyeHb OCHOBHOM U JONIOJIHUTENBHOU JIUTEPATYPBI, IIEKTPOHHBIX PECYPCOB:

OcHoBHas auTeparypa:

1. Mepansk, Apkanuit ['puropseBuu.MaremaTrka: Anrebpa u Hauaia MaTeMaTU4eCKOTrO
ananm3a: 10 kmacc: yriayOneHHbIH ypoBeHb : yueOHuk / A. I'. Mep3mnsk, JI. A. Homuposckuii, B.
M. Tonsaxos ; mox pexn. B. E. Ilogonesckoro. - 8-e u3gaHue, crepeoTunHoe. - Mocksa :
[Ipoceemenue, 2024. - 477 c. : puc. - And.-IIpeam. ykas.: ¢. 469-474. - ISBN 978-5-09-112257-
2:1397.78 p.

2. Mep3zmsik, Apkanuii ['puroppeBud. Maremarnka: Anredpa u Hadaia MaTeMaTHIECKOTO
ananmu3a: 11 kmacc: yrimyOneHHbll ypoBeHb : yueOHuk / A. I'. Mep3nsk, /. A. Homuposckuii, B.
M. TlonsxoB ; mox pen. B. E. Ilomonbckoro. - 7-e u3manue, crepeoTunHoe. - Mocksa :
[Ipoceemenue, 2024. - 413 c. : puc. - And.-IIpeam. ykas.: c. 410-411. - ISBN 978-5-09-112258-
9:1397.78 p.

3. Mep3msak, Apkaauii I'puropseBuu.Martemaruka: I'eomerpus: 10 kiacc: yriayOieHHBIH
ypoBeHb : yueOHuk / A. I'. Mepansk, JI. A. Homuposckuii, B. M. IlomskoB ; mox pea. B. E.
[Tononbckoro. - 8- uznanue, crepeoruntoe. - Mocksa : IIpocsemienue, 2024. - 272 c. : puc. -
And.-TIIpeam. ykaz.: c. 269-271. - ISBN 978-5-09-112260-2 : 1397.78 p.

4. Mepansk, Apkaauii I'puropseBuu.Maremaruka: ['eomerpust: 11 xiacc: yrimyOneHHBINH
ypoBeHb : yueOHuk / A. I'. Mepansk, JI. A. Homuposckuii, B. M. IlomskoB ; mox pea. B. E.
[Tongonbckoro. - 8- uznanue, crepeoruntoe. - Mocksa : IIpocsemienue, 2024. - 255 c. : puc. -
And.-TIlpeam. ykas.: c. 249-253. - ISBN 978-5-09-112261-9 : 1010.69 p.

5. Mep3msik, Apkanuii ['puropreBuu.Maremaruka: Anredpa U Hayana MaTeMaTHYECKOTO
ananm3a: 10 kmacc: yriayOneHHbIH ypoBeHb : yueOnuk / A. I'. Mep3nsk, JI. A. Homuposckuii, B.
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M. Tlonsaxos ; mox pexn. B. E. Ilogonesckoro. - 6-e u3gaHue, crepeoTunHoe. - Mocksa :
[Ipoceemenue, 2022. - 478 c. : puc. - URL: https://znanium.ru/read?1d=432593. - 3armn. ¢ Tutym.
skpana. - And.-Ilpeam. ykas.: c. 469-475. - ISBN 978-5-09-101586-7 : 0.00

6. Mepansak, Apkanuii [ puropseBrna.Maremaruka: Anredpa U Hadajga MaTeMaTHYeCKOTO
ananmu3a: 11 kmacc: yrimyOneHHbli ypoBeHb : yueOHuk / A. I'. Mep3nsk, /. A. Homuposckuii, B.
M. TlonsxkoB ; mox pen. B. E. Ilomonbckoro. - 6-e u3manuwe, crepeotunHoe. - Mocksa :
[Ipocemenue, 2023. - 411 c. : puc. - URL: https://znanium.ru/read?id=432707. - 3armn. ¢ TUTYyM.
skpana. - And.-ITpenm. ykas.: c. 410-411. - ISBN 978-5-09-103608-4 : 0.00

7. Mep3mnsk, Apkaauii I'puropseBuu.Martemaruka: 'eomerpust: 10 kiacc: yriayOieHHBIH
ypoBeHb : yueOHuk / A. I'. Mepansk, /I. A. Homuposckuii, B. M. IlomskoB ; mox pea. B. E.
[Tononbckoro. - 7-e uznanue, crepeoruntoe. - Mocksa : IIpocsemienue, 2023. - 271 c. : puc. -
URL: https://znanium.ru/read?1d=432695. - 3ariu. ¢ tutyn. skpana. - And.-Ilpeam. ykas.: c. 269-
271. - ISBN 978-5-09-103609-1 : 0.00

8. Mepansk, Apkaauii ['puropreBny.Martematuka: ['eomerpus: 11 knacc: yrinyOneHHBIH
ypoBeHb : yueOnuk / A. I'. Mep3nsk, JI. A. Homuposckuii, B. M. IlonskoB ; mox pea. B. E.
ITomonsckoro. - 7-e uznanue, crepeorunHoe. - Mocksa : [Ipocsemenue, 2023. - 256 c. : puc. -
URL: https://znanium.ru/read?1d=432696. - 3arn. ¢ Tutyn. skpana. - And.-IIpenm. ykas.: c. 249-
256. - ISBN 978-5-09-103610-7 : 0.00

9. boromonoB, Hukonait BacunaseBnu.Marematuka : ywueOnuk ans CIIO / H. B.
boromornog, I1. . Camoiinenko. - 5-e u3z., mepepad. u gom. - Mocksa : FOpaiit, 2024. - 401 c. :

puc. - (IIpodeccuonanbnoe oOpazoBanme). - URL: https://urait.ru/viewer/matematika-
536607#page/1. - 3arn. ¢ TuTyNI. 3Kkpana. - bubmmorp.: c. 398-401. - ISBN 978-5-534-07878-7 :
2180.31 p.

10. boromonoB, Huxomaii BacunbeBnu.Maremaruka: Anre6pa W Havajla aHaM3a:
6a3oBbIif ypoBenb :10—11 kmaccsl : yuebnuk miis COO / H. B. Boromornos. - Mocksa : KOpaiir,
2024. - 240 c. : puc., Taba. - URL: https://urait.ru/viewer/matematika-algebra-i-nachala-analiza-
bazovyy-uroven-10-11-klassy-544860#page/1. - 3arn. ¢ TuTyn. skpana. - bubmmorp.: c. 240. -
ISBN 978-5-534-16084-0 : 0.00

11. Boromonos, Huxonaii BacuibeBunu.Maremaruka: yriayOneHHbIH ypoBeHb: 10-11
kimaccel : yueOonuk mms COO / H. B. boromonos, II. M. Cawmoiinenko. - 5-¢ wu3manwue,
nepepaboTaHHOe W JomnoinHeHHoe. - MockBa : IOpaiit, 2024. - 398 c. : puc., Tabn. -
(O6meobpazoBatenbubii 1TUKI). - URL: https://urait.ru/viewer/matematika-uglublennyy-uroven-
10-11-klassy-544787#page/1. - 3arn. ¢ TuTyn. skpana. - bubmumorp.: c. 398. - ISBN 978-5-534-
16224-0 : 0.00

JlomonHUTENbHAS TUTEPATYpA:

1. A6nymmmna, K. P. Maremaruka : yyeOnuk mus CIIO / K. P. A6aymmuna, P. T.
MyxamernunoBa. — Caparos : [IpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-
5. — TekcT : 3neKTpoHHBIN // DIeKTPOHHBIN pecypc nudpoBoit 06pa303aTeJILH0171 cpensl CIIO
PROFob6pazoBanue : [caiiT]. URL:
https://profspo. ru/webreader/web/v1ewer php?publicationld=books/99917

2. boromonoB, Hukomnaii BacunbeBuu. [IpakTuyeckue 3aHsATHs no MatemMatuke. B 2 4. :
yuebnoe nocob6ue st CI1O / H. B. boromonos. - 11-e u3n., nepepad. u nom. - Mocksa : FOpaiir,
2020. - (TIpodeccuonansuoe obpazoBanue). - ISBN 978-5-534-08800-7.4. 1. - 2020. - 325 c. :
puc., Tabin. - bubnumorp.: c. 322-325. - ISBN 978-5-534-08799-4 : 825.74 p.

3. Boromomnos, Hukomnaii BacunbseBuu. [IpakTnyeckue 3aHATHS 10 MaTeMaTHUKE : yaeOHOE
nocobue it cpeanero npodeccruoHanbHoro oopasosanus / H. B. boromonos. - 11-e u3nanue,
nepepaboTaHHOe © JomojiHeHHoe. - MockBa : FOpaiit, 2024. - 572 c¢. - URL:
https://urait.ru/bcode/534966. - 3armn. ¢ Tutyn. sxpana. - [ISBN 978-5-534-18419-8 : 0.00

4. boromonoB, Hukomnait BacunbeBuu. [IpakTuyeckue 3aHsATUs Mo MatemMatuke. B 2 4. :
yuebnoe nocodue st CI1O / H. B. boromonos. - 11-e u3n., nepepad. u nom. - Mocksa : FOpaiir,
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2020. - (ITpoeccuonansuoe odpazoBanue). - ISBN 978-5-534-08800-7. Y. 2. - 2020. - 250 c. :
puc. - bubmmorp.: c. 247-250. - ISBN 978-5-534-08803-8 : 666.74 p.
5. boromonoB, H. B.  Aunrebpa u Hauama aHaiu3a :@ Y4YeOHUK JJIsI CPEIHETO

npodeccuonanibHoro obpaszosanus / H. B. BoromomoB. — Mocksa : M3znarensctBo Opaiit,
2025. — 240 c¢. — (ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcer :
anexkTpoHHbd  //  OOpasoBarenbHas  1uiargopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/viewer/algebra-i-nachala-analiza-561040#page/1

6. boromonos, Hukonait BacunseBuu. ['eomerpus : yuebnoe mocodue mist CI1O / H. B.
Boromonos. - Mockga : FOpaiit, 2024. - 108 c. : puc. - (IlpodeccrnonanpHoe obpazoBaHue). -
URL: https://urait.ru/viewer/geometriya-536961#page/1. - 3aru. ¢ TuTyn. skpana. - ISBN 978-5-
534-09528-9 : 0.00

7. Maremaruka. 3agaud C pemICHUSIMH : ydeOHOe TmocoOue s  CPEIHETro
npodeccuonansHoro obpasoBanus / H. B. boromonoB. - 2-e w3gaHuWe, HCHOpaBICHHOE U
nomojiHeHHoe. - MockBa : FOpaiit, 2024. - 756 c. - (Ilpodeccrnonansuoe o6pazoBanue). - URL:
https://urait.ru/bcode/544899. - 3armn. ¢ Tutyn. sxpana. - [ISBN 978-5-534-16211-0 : 0.00

8. bapnymkun B. B. DnemeHThl BbIcIiel MaTemMaTWku: B 2 T. : ydueOHukK / B. B.
Bapnymkun, A. A. IlpokogpweB. - MockBa : Kypc : UHOPA-M, 2024. - (Cpennee
npodeccuonaibHoe obpazoBanue). - URL: https://znanium.ru/read?1d=443968. - 3arn. ¢ TuTym.
skpana. - ISBN 978-5-906923-43-1.T.1. - 2024. - 304 c. : puc. - bubnuorp.: c. 299. - ISBN 978-
5-906923-05-9 : 0.0

9. Bapnymkun B. B.OneMeHTh! BoicIel MaTeMaTUKU: B 2 T. : [ DJIEKTPOHHBIN pecypc] :
yueOnuk / B. B. bapaymkun, A. A. IlpokodreB. - MockBa : Kypc, 2024. - (Cpennee
npodeccuonansHoe odpazoBanue). - URL: https://znanium.ru/read?id=443970 - 3arn. ¢ tutyi.
skpana. - ISBN 978-5-906923-43-1.T.2. - 2024. - 365 c. : puc. - bubmmorp.: c. 360. - ISBN 978-
5-906923-34-9 : 0.0

10. boromono, H. B. Marematuka : yuyeOHUK I cpeaHero npodecCHOHaIbHOTO
obpazoBanus / H. B. boromonos, I1. W1. Camoiinenko. — 5-e u3n., nepepad. u gomn. — MockBa :
NznarensctBo FOpaiit, 2024. — 401 ¢. — (ITpodeccunonansroe o6pazoBanue). — ISBN 978-5-
534-07878-7. — TexkcT : anekTpoHHbIi // Obpa3oBarenbHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/viewer/matematika-536607#page/1

11. Matemaruka: HoBblif moHBINA cripaBOYHUK A7t TOAr0TOBKU K OI'D / A. I'. Mep3isik,
B. b. Ionouckuii, M. C. Skup. - Mocksa : ACT, 2022. - 447 c. : puc. - ISBN 978-5-17-150833-
3:315.00 p.

12. KFOxno, Haranps CepreeBHa.Maremaruka : yueOnuk mis CIIO / H. C. FOxHo. -
Mocksa : Undpa-M, 2024. - 204 c. : puc. - (Cpennee npodeccuonanbHoe odpazoBanue). - URL:
https://znanium.ru/read?1d=443249. - 3arn. ¢ Tutyn. sxpana. - ISBN 978-5-16-014744-4 : 0.00

OdunuanbHble, CIPaBoYHO-0MOIMOrpaduueckue U NepuoandecKue U3IaHus
1. HoBas poccwuiickas samukinonenus: T.1 - 16(2) / Pen. xomnerus Jlanwminos-/lanunbsH

B.W., Hexunienor A./Jl. - M.: Oumuknoneaus, HUI] MH®PA-M, 2003 - 2016. 31 3ks3.

Poccuiickue sxypHabl

1. Munepanbsubie pecypchl Poccuu. DKOHOMHKA U yIpaBI€HUE: HAYYHO — TEXHUYECKUHN
)KypHai/ Yupenurenu: M-Bo npupo. pecypcoB u skosorun PO, AO «Pocreonorus», Poc. reon.
0-BO. - Mocksa: PI'-Mudopwm [u ap.], 1991 - . (OBC eLibrary, ¢oun I'PT), 2021-2025 rr.

2. Pa3Benka u oxpaHa HeIp: HAyYHO-TEXHHUYECKHUH KypHa/ yuypeautenn: M-Bo MPUPO/I.
pecypcoB u skonorun P®, Poc. reon. o-Bo. — Mocksa: [0.u.], 1931- . (OBC eLibrary, ¢ong
I'PT), 2021-2025 rr.

3. Hayku o 3emiie 1 HeApONOIb30BaHUE: HAYUHBIH KypHan/ Upk. HaIl. uccies. TeXH. yH-
T. - Upkyrck: UPHUTY, 1973 — . (Onextponnas oubnuoreka MPHUTY), 2021-2024 rT.

4. CTpouTenbCTBO HEPTSIHBIX W Ta30BBIX CKBAKMH Ha CyIIe W HAa MOpE: HAYy4HO-
TEXHUUYECKUN KypHall/ yupeauTtens: Bcepoc. Hayu.-uccien. MH-T OpraHu3alyd, YOpaBlIeHUS U
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9KOHOMHUKH Hedreras. mpom-ctu .- MockBa: BHUMOBHI, 1993- . (OBC eLibrary), 2021-2025
IT.

5. T'opHBI# XypHaJl: HAYYHO-TEXHUYECKUN U MPOU3BOACTBEHHBIN JXypHaJ/ y4peauTeNn
AK «AJIPOCA» [u ap.]. — Mocksa: Pyna u metamisl, 1825 - . Beixogut exxemecsuno. (ITHN),
2021-2025 rr.

6. Boennsie 3HaHus : HayuyHO-TIOMYJsipHBIN sxypHaN/ Llentp. coBer JJOCAA®D Poccum. -
Mockga : Boennsie 3aanus, 1925 - . - Beixoaut exxemecsuno, 2022-2025 rr.

7. OcHOBBI 0€30MaCHOCTH  JKU3HEIEATENBHOCTH : HH(OPMALHOHHO-METOIUYECKOE
U3JIlaHUE M0 JeTCKOM Oe3zomacHocT/ M-Bo P® mo nmenam rpaxkaaH. OOOpPOHBI, YPE3BHIY.
CUTYAIUsIM M JTUKBUIAIMH MTOCIEACTBUIN cTUX. OeACTBUi. - MockBa : IHGOpMaIIMOHHBIN ICHTP
OO01mepoccuiickoil KOMIUIEKCHOW cHCTeMbl WH(GOPMUPOBAHUS M OIOBEIICHHUS HACENCHUs B
MecCTax MaccoBOro mpeObiBanus tonaei, 2016 - . - Beixoaut exxemecsiano, 2021-2025 rr.

DneKTpOHHBbIC OUOIMOTEUHBIE CHCTEMBI U 0a3bl TaHHBIX:
Poccuiickue pecypcsbl:

. OnektponHas oubnmmoreka MPHUTY:: http://elib.istu.edu/
. ObpazoBarenbHas matpopma «tOpaitt» https://urait.ru/
. DNeKTpOHHO-0MOIMOTeYHast cucTeMa «Znaniumy: http://znanium.ru/
. DnekTpoHHO-O6ubnoreunas cucreMa «PROFo0OpazoBanuex: http://profspo.ru/
. DnexTpoHHO-OnOmoTeuHas cucrema IPRSMART: http://www.iprbookshop.ru/
. DnekTpoHHas oubnuoreka ['pebernukoB: http://grebennikon.ru/
. DnexrponHas 6ubnuoreka «I'opHoe odpazoBanuey: http://library.gorobr.ru/
. OnektponHas oubnmoreka MHI] CO PAH : http://csl.isc.irk.ru/

9. CereBas anektponHas oubmmoreka (COb) : http://e.lanbook.com/

10. Cuctema uHTEpakTUBHBIX YueOHHKOB «Book On Limey : https://bookonlime.ru/

11. DnexTponHo-OubIMOTEUHas cucrema "M3narensctBo Jlans" : http://e.lanbook.com/

12. Dnexktponno-6ubanoreunas cucrema IPRbooks : http://www.iprbookshop.ru/

13. Hayunas AJIEKTPOHHAs o6ubnuoTexa eLIBRARY.RU:
https://elibrary.ru/projects/subscription/rus_titles open.asp

14. Hayunas AJIEKTPOHHAs 6ubnuoreka eLIBRARY.RU (H2B):
https://elibrary.ru/defaultx.asp

03N N KW=

JlokajabHbIEe 02351 JAHHBIX
(Oocmyn moabKo U3 YUMAIbHLIX 34108 OUOIUOMEKU)

15. YnaneHHBIN AIEKTPOHHBIA ynTanbHBIA 3an [Ipesunentckoit 6mbmmorexkn um. b.H.
Enbruna https://www.prlib.ru/

16. HantnonanwHas anexktponHas oubamoreka, HOb : https://H36.pd/

17. BupryansHblii unTanbHbli 3a1 Poccuiickoil rocynapcrBennoit 6ubmmuorexku (PI'B) :
https://www.rsl.ru/

18. DnexkTpoHHas cucTeMa HOPMaTUBHO-TEXHUUECKOHN ToKyMeHTauun «Texakcnepr»

19. CnipaBounas nmpaBoBas cuctema "Koncynbrant [Lmroc"
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA YYEBHOI'O IPEIMETA

KoHuTposib u oneHka pe3ylbTaTOB OCBOCHHUS MpeaMETa MPeayCMaTPUBAET ClEIyIOIIHe
KOHTPOJIbHO-OLICHOYHBIE CPEJICTBA!

Koapl koMmnerennui KoHTpO/IbHO-011eHOYHBIE CPeACTBA
(OK, IIK)
OK 01 -0OK 6 - MpaKTHYEeCKHEe PabOTHI,
IIK 1.1 - TECTOBBIE 33IaHUS JUISl TEKYILIETO KOHTPOJIS;
IIK 1.7 - KOHTPOJIbHBIE PA0OTHI;
- DK3aMEHAIMOHHBIC 3a/IaHUs I TPOMEKYTOUHOMN
aTTEeCTaLUU.
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