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1. O0mas xapakrepucTuka padodeil mporpaMmmal 001e00pa3oBaTe/IbHOM
AUCHUIIMHBI «MaTeMaTHKa»
1.1. Ob61acTh npuMeHeHus1 padoueil MporpaMMbl

O6mieobpazoBaTenbHas JTUCHUIUIMHA «MaremaTuka SIBJISIETCS
o0s3aTeNbHON  YacThio  00IE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpamMbl B cooTBeTcTBUM ¢  DI'OC no cnenuanbHoctu 21.02.14

Mapkuienaepckoe 1eJ10

1.2. Hesu 1 miaHupyeMble pe3yJbTaThl OCBOCHUS JUCUUIJINHBI:

1.2.1. leap aucuMnInHbI

Conepxanue MPOTrpaMMBbl 001eo0pazoBaTebHOM JTUCIIUTIIIAHBI
«MareMatuka) HalpaBlI€HO Ha JOCTHXKEHHE pe3yJbTaTOB €€ HW3Y4YeHHUS B
cootBercTBUM ¢ TpeboBanusimu DPI'OC COO c¢ yuderom mnpodeccruoHaIbHOM
HarnpasieHHoctu ®I'OC CIIO.

1.2.2. IlnanupyeMble pe3yJbTaThl OCBOEHHUsI 001e00pa3oBaTEIbLHOM
aucuIInHbI B cooTBeTcTBUH ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

Oco6oe 3HayeHne TUCHUIUIMHA uMeeT ipu hopmupoBanuu U pazsutuu OK u
[K



O01IMe KoMIeTeH I

IInanupyemble pe3yJbTaThl 00y4eHHs

I[ncunmmnapnble

OK 01. BeiOupats criocoObt
pelicHus 3a1a4
podeccnoHaIBHON

e TeIILHOCTH
[IPUMEHUTEIILHO

K Pa3TMYHBIM KOHTEKCTaM

(011111705
- TOTOBHOCTh K TpPYyAy, OCO3HaHHE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;
- TOTOBHOCTbH K aKTUBHOU JACATCIIBHOCTHU

TEXHOJOTMYECKOW U COLIMAJIbHOM HAaIpaBJICHHOCTH,

CHOCOOHOCThP ~ MHUIMHMPOBATh, IJAHUPOBATh U

CaAMOCTOATCIIBHO BBITIOJIHATE TaKYIO ACATCIIBHOCTD,

chepam
TeSTeNbHOCTH,0BIIA/ICHUE]

- HWHTEpEeC K Pa3TUIHBIM
pohecCuoHaIbHOM
VHUBEPCATbHBIMA ~ YUCOHBIMH  ITO3HABATEIHHBIMHY|
MENCTBUSIMUA:

a) 0a30BBIC JIOTHUECKHE ICUCTBUS:

- CaMOCTOSITEJILHO dbopMynupoBaTh u
aKTyallu3upoBaTh MpodIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK WIH
OCHOBAaHUS JUIl CpaBHEHUS, KilacCUPUKAIKU U
000011IeHN;

- ONpeNeNaTh LeNH JesITeNbHOCTH, 3aJaBaTb
mapaMeTpbl U KPUTEPUU UX JOCTHKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpUBAEMBIX SBJICHUSIX;

- BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD, OI[CHUBATh
pE3yabTaTOB OIICHHUBATh

PUCKH 110 CIIeICTBUM ACATCIIBHOCTH,

COOTBETCTBHUE LEIISM,
- pa3BUBaATh KPEATHBHOE MBIILICHHE TPU PEIICHUH
PKU3HEHHBIX Tpo0ieM

0) 0a30BBIC HCCIIEAOBATCIIBCKUE ACHCTBUS:

- BJIaA€Tb MCTOAAMHU O0Ka3aTCJIbCTB, aJIlr'OpUTMaMU PCHICHUS

3amady; yMeHue (OpMyIHMpOBaTh OINPEACICHHS, AaKCHOMBI H

TCOPCMBI, IMPUMCHATH Hux, IMpOBOAUTH JO0Ka3aTCJIbHBIC

[pAcCYXJICHHS B XOJE PEIICHUS 3a1a4;
- YMeTI) OHepI/IpOBaTB IIOHATUAMU: CTCIICHb 4YHCIIA, norapn(i)M
3HAUYEHUIl Y|

uKcla;  yYMEHHE

mpeoOpa3oBaHusl BHIPAKEHUM CO CTENEHAMH U Jorapudmamu,

BBITIOJIHATH BBIYMCIICHHUC

npeoOpazoBaHus IPOOHO-PAITMOHAIBHBIX BRIPAKEHUH;

- YMETh OIIEpUpPOBAThH IIOHATHAMU: palMOHAJIbHBIE,
HPppalHOHAJILHEBIC, TIOKa3aTCIIbHBIC, CTCIICHHBIC,
nmorapudmuueckue, TPUTOHOMETPUYECKUE  YpaBHEHUS 51
HCPABCHCTBA, UX CUCTCMBI;

- YMETh ONEpUpOBaTh TOHATHSIMH: (DYHKIHS, HeEmpepbIBHAS
(GyHKIMSA,  TPOW3BOJHAsA,  IEpBOOOpa3Has,  OMpEAeICHHBIH
WHTETpaj], yMETh HAXOJWUTh TIPOU3ZBOIHBIC 3JIEMEHTAPHBIX

(GyHKUMA, HCTONb3ys CIpPaBOUYHbIE MaTepuaibl; HCCIENOBaTh B
MPOCTEHIINX CiIydasX (YHKIMM HAa MOHOTOHHOCTb, HAXOIWTb
HAauOOJbIINE W HAUMEHbLINME 3HA4YeHUS (YHKIUN; CTPOUTH
rpagukyd ~ MHOTOWIEHOB  C  HUCIHOJB30BaHUEM  ammapara)
MaTEMaTHYeCKOTO aHalMu3a; MPUMEHATh MPOU3BOJIHYIO TpHU
pelieHud  3ajad pemiath

OPHUCHTHUPOBAHHLIC 3aJadyd Ha HauOOJBIINE W HAWUMEHbIINE

Ha  JIBWKCHHUE; IPAKTUKO-
3HAYEHUs1, Ha HAXOXAEHUE IyTH, CKOPOCTH U YCKOPEHHUS;

- yMeTb OINEpHpOBaTh MOHITUSMHU: palMOHATbHAA (QYHKIIHS,
10Ka3aTeabHas ¢byHKLU, CTeIeHHas byHKIMS,
nmorapupmuueckass QyHKIUS, TPUTOHOMETpUUYECKHe (DyHKIMH,

oOpaTHble (YHKLUUHU; YMEHHE CTPOUTh TIpadUKH HU3YyYEHHBIX

- BJIaJACTh HaBbIKaMH y‘IC6H0-I/ICCHCI[OBaTCHBCKOI7I I/Il(I)YHKI_II/II\/'I, HCIIOJIb30BATh Fpa(bI/IKI/I Ipu HU3y4YCHUU HPOUCCCOB M




HpOCKTHOﬁ ACATCIIBHOCTU, HABBIKAMH Pa3pCHICHUS
po0em;

- BbIBJIITb MNPUYMHHO-CICACTBCHHBIC CBA3U U
AKTYaJIM3UPOBATh 3aJia4y, BBIJABUI'ATb T'HIIOTE3Y €C
PCLICHMA, HaXO0IUuTh

apryMeHTbI ULt

T0Ka3aTeNbCTBA CBOMX YTBEPXKACHUW, 3aJ]1aBaTh)
[apaMeTpbl U KpUTEPUU PELLICHUS;

- AHaJIU3UpPOBATH TOJYYEHHbIE B XOJ€ pELICHUS
3a7aud  pe3yJabTaThbl, KPUTUYECKH OLEHUBATh UX|

JAOCTOBCPHOCTH, IIPOrHO3WPOBATH HU3MCHCHUC B
HOBBIX YCJIOBUAX;
-- YMCThb IICPCHOCUTH 3HAHHA B IO3HABATCIIBHYIO U

IMIPAKTUYCCKYIO obnact KHUBHEACATCIBHOCTH,

- YMGTB I/IHTerHpOBaTI) 3HAHUS nu3 paSHLIX
MpeAMETHBIX 00J1acTeH;

- BBIJIBUTaTh HOBBIE HJIEH, mpeJiaraTh
OpPUTHHAIILHBIC TIOJIXOJIBI U PEIICHUS;

13 CITOCOOHOCTH X HCIIOJIb30BaHMSs B

MO3HABATEIILHOM 1 COIIUAITBLHOM IMPAKTHUKE

3aBHCHMOCTEH, TpH pemIeHUH 3a1a4 U3 JPYruX Y4eOHbIX
PEMETOB U 33734 U3 PEalbHOM KU3HU; BRIpAXKaTh (GOpMylIaMu
3aBHCHMOCTH MEXKIY BEITHUNHAMH;

- YMETh pemiaTh TEKCTOBBIC 3a/la4d Pa3HBIX THUIOB (B TOM YHCIIE
Ha TPOIICHTHI, JIOJIM U YacTH, Ha ABIKEHHUE, paboTy, CTOMMOCTH|
TOBApOB M YCIIYr, HAJOTH, 3aJa4d U3 OOJAaCTH yIpaBJICHUS
JIMYHBIMA U CEMEHHBIMH (PMHAHCAMM); COCTaBISTH BBIPAKEHHS,
YpaBHEHHS, HEPABEHCTBA M MX CHCTEMBI IO YCIIOBHIO 33/1a4H,
MCCIIEIOBATh TIOJTy9eHHOE perieHue u OIICHUBATh
MPaBIOTI0I00HOCT PE3YIbTATOB;

- YMETh OIIEPHPOBATH TOHATHSIMHU: CpeAHee apupMeTHdecKoe,
Me/lMaHa, HawOOJbIllee W HaWMMEHBIIEe 3HAYCHHS, pa3Max,
cTiepcusi, CTaHIAPTHOE OTKIIOHEHHE YMCIIOBOTO HA0OPa; yMETh
W3BIIEKaTh, HHTEPIIPETHPOBATh MH(POPMAITUIO, TPECTABICHHYIO B
TabnuIax, Ha AuarpaMmax, rpadukax, OTpa)Xalollyl0 CBOWCTBA|
pealbHBIX MPOILIECCOB U SIBICHUMN; MPEACTaBIATh HHOOPMALIUIO C
MOMOUIBI0 TAONMII M JUarpaMM; HCCIEI0BaTh CTATUCTHYECKUE
TaHHbIE, B TOM YHKCJE C MPUMEHEHHEM TpadUuyecKHX METOA0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETh ONEepPUPOBATH MOHATUSIMU: CIIy4alHBIN OMBIT U CIy4alHOE
cOOBITHE, BEPOSTHOCTh CIYYaliHOTO COOBITUS; YMEHHE BBIYUCIISATD
BEPOSITHOCTh C  HUCIOJB30BAaHUEM TpaUUecKux  METOJOB;
MPUMEHITh (POPMYJIbl CIOKEHUS M YMHO>KEHHUS BEpOSITHOCTEH,
KOMOMHATOpHbIE (akThl ¥ (GOpPMYyIbl MPU PELICHUU 3aady;
OIICHUBATh BEPOATHOCTH peaTbHBIX COOBITHI; 3HAKOMCTBO CO
C1y4ailHbIMU

[IPOSABJICHUSA

BCIIMYHNHAMMU,
3aKOHa

YMEHHUE HOPUBOAUTL TIPUMCEPBD]

OOJIBIIMX YHCET B MNpUPOAHBIX U
O6H.I€CTB€HHBIX SBJICHHAX,

- YMCTHb OIICpUPOBATH IMOHATHUAMH: TOYKA, IpsAMad, IJIOCKOCTD,

[MPOCTPAaHCTBO, ):[ByrpaHHBIfI Yroj, CKpCHIUMBANOUIHUECA IIPSAMEIC,
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MapauIeIbHOCTh U NMEPIICHIUKYISIPHOCTh MPSIMBIX H IIOCKOCTEH,
YTOJI MEXKTy TIPSIMBIMHE, YTOJI MKy IPSIMOU | TIOCKOCTBIO, YTOJ
MEXTy IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JIO IIJIOCKOCTH,
[PACCTOSIHHE MKy MPSMBIMH, PACCTOSHUE MEKIY TUIOCKOCTSIMHU;
YMECHHE HCIIOJIB30BaTh MPU PEIICHUU 3a7a4 U3YYCHHBIC (aKThl U
TEOpEeMbl TUIAHUMETPHH;, YMCHHE OLICHUBATH Pa3Mepbl OOBEKTOB
OKPY)KAFOIIIET0 MHPA;

- YMETh OIEPUPOBATH TOHITHSIMH: MHOTOTPAaHHUK, CEUYCHUE
MHOTOTpaHHHWKA, KyO, TapajulelieluIe]l, MNpu3Ma, IHpaMUia,
durypa ¥ MOBEPXHOCTh BpaIICHUS, IWIIHH]IP, KOHYC, map, cdepa,
ceueHrs (UTYpBI BpalleHHs, TUIOCKOCTh, Kacaromascs cdepsl,
[MIHH]IPA, KOHYCA, TUIOIIA/(b MIOBEPXHOCTH MHUPAMUJIBI, TPU3MBI,
KOHyca, UWIWHApa, Iuomans  cdepbl, o00bemM  KyOa,
MPSIMOYTOJIBHOTO — TIapaJulelieNuIe/a, [MUPAMHIBI,  [PU3MBI,
[INHAPA, KOHYCA, apa; YMEHHEe N300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BpAIICHUS, MX CEUYCHHUS OT PYKH, C TIOMOIIBIO
YEPTESIKHBIX WHCTPYMEHTOB M OJIEKTPOHHBIX CPEJICTB; YMEHHUE
pacrio3HaBaTh ~ CHMMETPUI0O B TPOCTPAHCTBE;  YMCHHUE
pacIio3HaBaTh NMPaBUIbHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBAThH IMOHITUSMU: JIBUKCHHUE B IMPOCTPAHCTBE,
noI00HBIE (DUTYPBI B MPOCTPAHCTBE; HMCIIOJIB30BATh OTHOIICHUE
[JI0MIAJICH TIOBEPXHOCTEH M O0BEMOB MOJOOHBIX (UTYp TIpH
pelLIeHUH 33]1ay;

- YMETh BBIYUCIISATH FEOMETPUYCCKHE BEIMYUHBI (IJIMHA, YroJ,
[UI0111a/1b, 00BEM, TUIOIAb MOBEPXHOCTH ), HCIIOJIb3YS U3YUCHHbIC
(OpMYIIBI B METOIBI;

- yMeTh ONEepUPOBaTh TMOHATUAMU: TMPSAMOYrOJbHAS CHCTEMA
KOOpJIMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA,
CKaJspHOE TPOU3BEICHHE, YTOJd MEXAY BEKTOpaMH, CyMMa

BCKTOPOB, IMPOU3BCACHUC BCKTOpPAa HaA YHCIO; HAXOAUTHh (

7



MOMOIIIbI0 M3YYEHHBIX (OPMYJ KOOPAMHATHI CEPEIUHBI OTpE3Ka,
[paccTosiHUE MEXTY ABYMsI TOUKAMU;

- YMETh BbIOMpaTh MOAXOAIINI U3YUYEHHBIM METOJ JUIsl PEeLeHuUs
3a/1a4u, pacro3HaBaTh MaTeMaTH4ECKHe (baxTbI y
MaTEMaTUYeCKUEe MOJEIN B MPUPOAHBIX M  OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE;, YMEHHE IPUBOJUTH IPUMEPH]
MaT€MAaTHYEeCKUX  OTKPBITHM  POCCHMCKOM W MHUPOBOH
MaTeMaTUYECKON HAyKH.

- YMETb ONEPHUpPOBATh NOHATUSAMHU: OIPENEICHUE, AaKCUOMa,
Teopema, CIEICTBUE, CBOMCTBO, IIPU3HAK, J0Ka3aTelIbCTBO,
paBHOCUJIbHBIE ~ (QOPMYNIHUPOBKH;  yMeHHE  (GOpPMYyIUpOBaTh
0o0paTHOE€ U TPOTHUBOIOJIOKHOE YTBEPXKJEHHE, MPUBOIUTH
pPUMEpPHI u KOHTPIIPUMEDHI, HCIIOJIb30BaTh METOJ|
MaTeMaTH4eCKOM  WMHAYKUWHU;  MPOBOJUTH  JIOKa3aTeJbHbIE
pacCy)KIE€HHs IPU PEIICHUU 33734, OLEHUBATh JIOTUYECKYIO
MPaBUJILHOCTh PACCYXKACHU;

- YMETb OIICPHUPOBATH INOHATHUSAMHU: MHOKECTBO, IOJMHOKECTBO,
OIEpaliy HaJ MHOKECTBAMH; YMEHHE HCIIOJIb30BAaTh TEOPETUKO-
MHO>KECTBEHHBIN aImapar Ul OIUCaHMs PEaJIbHBIX MIPOLECCOB U
SIBJICHUM IPU PEILIeHUM 3a/1a4, B TOM YHUCIE U3 APYruX y4yeOHBIX
[IPEIMETOB;

- YMETb ONEpUpPOBaTh MOHATUAMU: Ipad, CBA3HBINA rpad, IepeBo,
UK, Ipad) Ha MJIOCKOCTU; YMEHHUE 33/1aBaTh U ONKCHIBATh rpadsbl
pasIMYHBIMU crOcO0aMM; HCIOJIb30BaTh Ipadbl MpU pELICHUH
3ajady;

- yMeTb CBOOOJHO OIEpUPOBATh MOHATUAMHU: COYETAHUE,
[epEeCTaHOBKa, YHMCJO COYETaHWH, YHMCIO MEepPecTaHOBOK; OMHOM
HploTOHA; yMeHHE MpPUMEHATh KOMOMHATOpHbIE (akThl U
paccyXJIeHHUs Ul pELICHU 3a/1a4;

-YMCTb OIICPpUPOBATH IMOHATUAMU: HATYPAJIbHOC YHUCIIO, LEJIO0C

8



YHUCIO, OCTAaTOK 10  MOIYNI0,  palMOHAIBbHOE  YHCIIO,
UppalMOHAIbHOE YHCIO, MHOXECTBA HATYPalIbHBIX, LENbIX,
[pallMOHANIBHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BAThH
NPU3HAKH JCIMMOCTH, HaWMEHBIIUH OOWMiA JenuTens U
HarMEHbIIee 00lee KpaTHOe, adropuT™ EBKimaa mpu pemieHuy
3a1a4; 3HAKOMCTBO C Pa3UYHBIMHA TO3UIMOHHBIMU CHCTEMaMH
CUHCIICHUS;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHUSMHU: CTENEHb C IIEJBIM|
MokaszaTejieM, KOPEHb HaTypaJlbHON CTENEHH, CTENeHb (¢
pallMOHAILHBIM ~ [TOKa3aTeNeM, CTeNeHb C JICHCTBHTEIHHBIM
(BemIECTBEHHBIM)  TIOKaszarejieM, Jiorapudm dwWciaa, CHHYC,
KOCHHYC U TAHT€HC MTPOM3BOJILHOTO YHCIIA;

- YMETh ONEPUPOBaTH MOHITHUSMHU: TOXIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHne, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH
M HEPAaBEHCTB, pPABHOCWJIBHOCTh YypaBHEHHI, HEPaBEHCTB H
CUCTEM, palMOHAaJbHbIE, UppaAlMOHAJbHbIE, IOKa3aTelbHBIC,
CTETICHHBIE, norapudmMuyeckue, TPUTOHOMETPUUYECKUE
YpaBHEHUS, HEPaBEHCTBA M CUCTEMbI; YMEHHE pellaTh YpaBHEHUS,
HEPABEHCTBA M CHUCTEMbl C IOMOIIBIO PA3IUYHBIX MPHEMOB;
peliaTth ypaBHEHHS, HEPABEHCTBA M CHUCTEMBI C IapaMETpOM;
[PUMEHSTh YpaBHEHUs, HEPAaBEHCTBA, UX CHUCTEMbI JJIsl PEIICHUS
MaTEeMaTHYECKUX 3aJa4d M 3a]a4 U3 pa3IMuHbIX 00JacTell HayKu U
peaJbHOM KU3HU;

-yMeTh CBOOOJHO OINEpPUpPOBaTh MOHATUSAMHU: Tpabuk (GyHKUIUU,
oOpaTtHast GyHKUIMS, KOMIIO3ULUA (QYHKUIUHN, JTUHEHHAs QYHKLIUSA,
KBagpaTuyHas (QYHKIUS, CTENeHHas (QYHKIUS C  IeJbIM
nokasaTeieM, TpUTOHOMETpuYeckue  (QyHKIMH, OOpaTHBIE
TPUTOHOMETPHUUYECKHE ¢byHKLHY, MoKa3aTeNbHas u
nmorapupmuueckass  (yHKIMH; yMEHHE CTPOMTh  Trpaduky
(byHKIUH, BBITOIHATH IpeoOpa3oBaHus rpadukoB GyHKIUI;




YMEHUE HCHOJb30BaTh rpadukn GYHKOUH A0 HU3ydeHHs
[IPOLIECCOB M 3aBUCUMOCTEW IpH PELIEHUM 337ad U3 JPYIHX
y4eOHBIX TPEIMETOB W W3 peajbHOH JKM3HHU; BBIPAXKaTh
(dopMynamMu 3aBUCUMOCTH MEXK/y BEIMUYMHAMU;

YMEHHE CBOOOIHO OTIEpUPOBATH MOHATHUSIMH: YETHOCTh (DYHKIIHH,
MEePUOTNIHOCTD ¢byHKINY, OrPaHUYEHHOCTh byHKINY,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpEMYM (QYHKIHMH, HauOojbliee U
HauMEHbIIee 3HAa4YeHUs (QYHKIUM Ha MPOMEXKYTKE; YMEHUE
[POBOAMUTD UCCIIETOBAaHUE (PYHKIIUU;

YMEHHME MCIOJb30BaTh CBOWCTBA W Tpaduku GyHKUMH 11
pellleHrs YpaBHEHUH, HEpPaBEHCTB W 3aJady C IapaMeTpaMy;
M300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOKECTBA pEIICHUH
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTICpPUPOBATH TIOHSTHSIMH:
M0CIIEIOBATEIHHOCTD, apupmeTHIecKast MIPOTPECCHSI,
reoMeTpuueckass ~ Mporpeccusi,  OECKOHEYHO  yObIBaroIias
reoMeTpuvecKast TIPOTPECCHS; yMeHHue 3aJaBaTh
MOCJICIOBATEIPHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX|
hopmyur;

- YMETh ONEpUPOBATH MOHATHAMH: HEHPEPHIBHOCTh (PYHKIIHH,
acUMIOTOTHI Ipaduka (QyHKIUHM, MepBas U BTOpas MPOU3BOAHAS
GbyHKIMH, TeOMETPUYECKUM U (PU3NUECKUl CMBICI MTPOU3BOTHOM,
MepBOOOpa3Hasi, OMPENCIICHHBI HUHTErpall; yMEHHE HaXOIWTh
ACUMNTOTHI rpaduka QyHKIUU; YMEHUE BBIYUCIATH IPOU3BOIHBIC
CYMMBI, TPOHM3BEJCHHS, YACTHOTO M KOMIIO3UIUU (YHKIIHA,
HAXOJWTh YPaBHEHHUE KacaTeIbHON K rpaduKy QyHKINU;

YMEHUE HCIOJb30BAaTh IPOM3BOJHYIO JJsl  HCCIEIOBaHUs
byHKIMA, TSI HAXOXKJIEHUS  HAWIYYIIero  peuieHus B
MPUKIAAHBIX, B TOM UHCIE COIMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘IGCKI/IX 3alavax, s ONMpeACIICHUA CKOPOCTH U YCKOPCHUA,
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HAXOIUTh TUIOIIAAH U 00BbEeMbl (PUTYp C MOMOIIBIO HHTErpaa;
NPUBOAUTH TPHUMEPbl MaTEMaTHYECKOTO MOJEIUPOBAHUS
MOMOIIBIO U PEepEeHITNATBHBIX YPAaBHECHU;

- yYMETh OINEpPHpPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUICKCHBIE YHCIIA, MOIYJIb H apryMeHT
KOMIUIEKCHOTO 4YHuclia, (opMa 3almucH KOMIUIEKCHBIX YHCEI
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass M aireOpanyeckas);
YMETh IPOM3BOJIUTh apupmMeTnIecKrue JeCTBUS C
KOMIUIEKCHBIMU YHCJIaMH; TIPUBOJUTH TPUMEPHI UCTIOIH30BAHUS
KOMIUIEKCHBIX YUCETT;

- yMeTh CBOOOJHO ONEpPUPOBATh MOHATHUSAMH:  CpEIHEe
apudMeTHUecKoe, MeAuaHa, HauOoJbIIee W  HAMMEHBIIEE
3HAYCHUs, pa3Max, AHUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE s
OTMCaHWsI ~ YHCIOBBIX  JIaHHBIX;  yYMEHHE  HCCIIEOBATH
CTaTUCTHYECKHE JaHHbIE, B TOM 4YHCJIE€ C TPUMEHCHHEM|
rpa)u4ecKuX METOJIOB M D3JCKTPOHHBIX CPEJICTB; TpapuuecKu
WCCIICIOBATh COBMECTHBIC HAONIONCHHS C TOMOIIBIO THArpamm
paccerBaHMs U JTUHEUHOW PETPECCUH;

- YMETh HaxXOJUTh BEPOSTHOCTH COOBITUH C HCIOJIb30BAHUEM|
rpadu4ecKuX METOIOB; IPUMEHSTH JUTS pEIICHHs 3a71a9 (POPMYITBI
CIIO)KCHUSI M YMHOXCHHS BEpOSTHOCTEH, (opMyny TMOITHOH
BepOsTHOCTH, (opmyny bepHymim, komOuHaTOpHBIE (aKTHI U
(OpMyIIBI; OLIEHHUBATh BEPOSTHOCTH PEAbHBIX COOBITHI; yMEHHE
OTIEPUPOBATH MOHATHUSMU: CIy4aiiHas BEJIMUYWHA, pacIpeieiicHue
BEPOSTHOCTEH, MaTEeMaTUYeCKOE OKUIaHUE, JUCIEepCHs U
CTaHJAPTHOE OTKJIOHCHHE CIYy4alHOW BEIMYHMHBI, (YHKIUU
pacripesie/ieHus] U TJIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOIo U
HOpPMAaJIbHOTO paclpeeseHui; YMEHHUE HCII0JIb30BaTh CBOWCTBA
W3YyYCHHBIX paclpeleNeHUil Ui peleHus 3a/1ad; 3HaKOMCTBO C
MOHATUSIMHM: 3aKOH OOJIBIIMX YHCET, METOIbl BBIOOPOUHBIX
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MCCIIEI0BAHUN; YMEHHUE IIPUBOAUTH IIPUMEPBI IIPOSIBICHUS 3aKOHA
0OJIBIIINX YHCEI B MPpUPOAHBIX U O6H.I€CTB€HHLIX SABJICHUAX,

- YMETb CBOOOJHO ONEpPUPOBATH MOHATUSMM: TOYKA, MpAMasd,
[UIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH YIOJ,
JIBYTPaHHBIA  YIOJI, TPEXIPaHHBIM yroy, IepeceKarouiuecs,
[IapaJUICIIbHbIE U CKPELIUBAIOIIKECS IIPSAMBIEC, NApAIIENbHOCTh U
MEPIEHANKYJIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YIrOJl MEXAY,
MPSAMBIMH, YTOJl MEXAY NPSIMOM M IUIOCKOCTBIO, YTOJl MEXIY|
[JIOCKOCTSAMU, YMCHHEC MCIIOJB30BaTh IIpyU PCIICHHUU 3aaay
HN3YUCHHBIC (1)aKTI)I U TCOPEMBI IINIAHUMETPHUU, YMCHHUE OLICHUBATH
pa3Mepbl 0ObEKTOB B OKPY)KAIOIIEM MHUpPE; YMEHUE ONEepUpOBaTh
INOHATUAMU: MHOT'OI'PAaHHUK, CECUCHUC MHOI'OrpaHHUKa,
MPaBWIbHBIII MHOTOTpaHHUK, NOpHU3Ma, NuUpamuna, ¢urypa u
MOBEPXHOCTD BpallleHUs, IUIUHAP, KOHYC, map, cdepa, pa3BepTKa
[OBEPXHOCTHU, CEYCHMSI KOHYCa M LMWIMHAPA, NapaUIeIbHBIE OCH
WM OCHOBAHMIO, CEUYEHHE 11apa, INIOCKOCTb, Kacaromasics cepsl,
LWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUEHHUE MHOTOTPAHHMKA,
1n300pakaTb MHOTOTPAHHUKH, GUTYpBl U TOBEPXHOCTH BpallleHHUS,
X CEYCHUS, B TOM YHUCIIE C IOMOIIBI JJIEKTPOHHBIX CPEICTB;
YMEHHE IpPUMEHATh  CBOMCTBA  reoMeTpUyeckux  ¢uryp,
CaMOCTOATENBHO  (POPMYJIUPOBATh  OINpPENENIEHUs U3y4aeMbIX
¢uryp, BbABMraTb TIMIIOTE3bI O CBOWCTBAX M IPHU3HAKaAX
reoMeTpu4ecKkux (uryp, oOOCHOBBIBATb WJIM OIpPOBEpraTh UX;
YMEHUE TNPOBOJUTH KiIaccU(UKAUIO (GUIYyp IO Pa3IMnYHBIM
[pU3HAKAM,  BBINOJHATE  HEOOXOAMWMBIE  JIOTIOJIHUTENbHbIE
[IOCTPOCHHSI,

- YMETb CBOOOJHO OINEpHUPOBATh MOHATHAMMU: IUIOIIAAb (UTYPHI,
00beM (Urypbl, BEIUYMHA YIJIa, PACCTOSIHUE OT TOYKH [0
[JIOCKOCTH, PACCTOSHUE MEXAY IPSMBIMH, PACCTOSHUE MEXKNY|
[UIOCKOCTSIMHU,  IUIOH[a[b  cepbl, IUIOLaJb MOBEPXHOCTH
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NUpaMUIbl, TpPU3MbL, KOHyca, IHJIUMHApa, o00BeM KyoOa,
[PSIMOYTOJIBHOTO  NapajUlesienuneaa, [HUpaMHIbl,  IPU3MBI,
WIMHIpa, KOHyca, Illapa; YMEHHWE HaXOJUThb OTHOLICHHE
00BeMOB TIOJJOOHBIX QUTYD;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHSIMU: JBUKECHHE,
apajuleJbHBI  MEpEeHOC, CUMMETpUs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TMOBOPOT, MpeoOpazoBaHHE MOJ00MS, TOJO0O0HBIE
(Gurypsl; yMeHue pacrno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B
TOM 4YHCI€ B MPHUPOJE, HUCKYCCTBE, APXUTEKTYype; YMEHHE
MCIIOJIb30BaTh  TI'€OMETPUUYECKUE OTHOIIIEHUS, HaXOJWTh
reoMeTpUYeCKUe BEITUYUHBI (JUIMHA, YTOJ, IUIoUalb, 00beM) MpH
pelIeHnr 3a7a4d U3 JIPYruX y4eOHBbIX MPEIMETOB U U3 pealbHON
PKU3HH,

- yMeTb CBOOOJHO OINEpPUPOBaTh MOHIATUSIMH: MPAMOYIrOJIbHAs
CHUCTeMa KOOPIMHAT, BEKTOP, KOOPIMHATHl TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEJICHHE BEKTOpa Ha 4YHCIIO,
pa3joXKeHUue BeKTopa Mo 0a3ucy, CKalsIpHOE IMPOU3BEACHUE,
BEKTOPHOE TPOM3BEACHHUE, YTOJ MEXAy BEKTOpaMH; YMEHHE
MCII0JIb30BaTh BEKTOPHBIN U KOOPJIUHATHBINA METOM Ui PelieHus
FCOMETPUYECKUX 3a/lad U 3aJad JAPYruX Yy4eOHBIX MPEeIMETOB;
OIEpUPOBATh MOHATHAMHU: MaTpulla 2X2 W 3X3, OmpeAciIUTEND)
MaTpPHUILIbI, FEOMETPHUYECKUI CMBICI ONIPEACTUTENS;

- yMeThb MOJENUPOBATH pealbHble CHUTYyallMd Ha  S3BIKE
MaTEMaTHKHU; COCTABIIATh BHIPAKEHUS, ypPaBHEHUS, HEPABEHCTBA U
MX CUCTEMBl MO YCIOBHMIO 3aJlauM, HCCIIENOBATh MOCTPOCHHBIE
MOIETT! c UCIIOJIb30BaHUEM amnmnapara anreOpsl,
WHTEPIIPETUPOBATH MIOJIy4YEHHBIN pe3yabTarT; CTPOUTH
MaTEMaTUYECKUE MOJEIN C MIOMOIIBIO T€OMETPUYECKUX MOHITHH
W BEJIMYMH, pellaTh CBSI3aHHBIE C HUMH IPAKTHYECKHE 3a/1ayl;
COCTaBJIATb BEPOSITHOCTHYIO MOJEIb U  HHTEPIPETUPOBATH
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HOJIy‘-IGHHLIﬁ PE3YJIbTAT, peuartb IMPUKIIAIHBIC 3aga4y

CPEICTBAMU MAaTEMaTUYECKOIO aHAJIM3a, B TOM YHUCIIE COLUAIbHO-
HKOHOMUYECKOTO M (PU3UUECKOTO XapaKTepa;

- YMEHHE BbIOMpaTh MOAXOAALIMN METOJ JJsl PELIEHUs 3ajauu;
[NIOHUMAaHHUE 3HAYUMOCTH MAaTE€MaTUKU B MU3YyYEHUU NPUPOJHBIX U
OOIIECTBEHHBIX IPOLIECCOB U SIBICHUN; YMEHHUE pacllo3HaBaTh
[IPOSIBJICHUE 3aKOHOB MAaTE€MaTHKM B HCKYCCTBE, YMEHHE
[IPUBOJUTH NPUMEPBI MATEMATUYECKUX OTKPBITHI POCCHMCKON 1

MHUPOBOM MaTEMaTUYECKON HAYKU

OK 02 Ucnonb3oBath
COBpEMEHHBIE CPEJICTBA
MOVCKA, aHAJN3a U
WHTEepIpETani HHPOPMALIIH,
1 MH(OPMaLMOHHbBIE
TEXHOJIOTUU JIJIs1 BBITIOJIHEHUS
3a/1a4 TPOPECCUOHATBHON
NesITeNbHOCTH

B 006s1acTi IGHHOCTH Hay4YHOTO TO3HAHUS:

-C()OPMUPOBAHHOCTD MHPOBO33PEHUS,)
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAyKl M OOLIECTBEHHOW TPaKTUKH,
OCHOBAHHOTO Ha Jaore KYJBTYP,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
[MOJIMKYJIBTYPHOM MUDE;

- COBEPILEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM|
KyJIbTypbl KaK CpEJICTBA B3aMMOJICHCTBHS MEXIY|
TIOJTbMU U TIO3HAHUS MUDA;

- OCO3HAHHWE IICHHOCTH HAy4yHOW JESTEIbHOCTH,

I"OTOBHOCTB OCYHICCTBJIATD IMPOCKTHYIO 51
HMCCICA0BATCIIbCKYIO ACATCIBbHOCTh MHAUBUAYAJIBHO
1 B I'PYIIIIC.

OBJ'Ia,Z[eHI/Ie YHUBCPCAJIIbHBIMU y‘le6HLIMI/I

I03HABATEIbHBIMH JCHCTBUSMH:
B) paboTa ¢ nHpOpMaITUEHi:

- BJIaJICTh HAaBBIKAMU TONY4YeHHs HHQOpPMAINH U3
UCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOSTEIHHO

OCYIICCTBJIATH IMOUCK, aHAJIN3, CUCTCMATHU3AIHNIO U

- YMCTb OINCPUPOBATH TMOHATUAMU: pallMOHAJIbHAA q)yHKHI/IH,

byHKIHS, byHKIIHSA,
nmorapudmuueckas (QyHKUUSA, TpPUTOHOMETpUYecKHe (QyHKIHUH,

roKa3aTeIbHasl CTETeHHas
oOpaTHble (YHKIIMH; yMEHHE CTPOUTh TpaduKd H3YYEHHBIX
(GyHKIMM, UCHOJIB30BaTh rpapuKu MpU U3YyYEHHH IPOLIECCOB U
3aBUCUMOCTEH, IpU peUIeHMH 3ajad U3 JApYrMX Yy4eOHbIX
PEIMETOB U 33734 U3 PeanbHOI JKU3HU; BbIpakaTb (GOpMyllaMu
3aBHCUMOCTH MEX1y BEIUUNHAMH;

- YME€Th ONEPUPOBATh MOHITUAMHU: TOXKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA ypaBHEHUH
U HEPaBEHCTB,
CHCTEM,

CTCIICHHBIC,

PaBHOCUIIBHOCTb ypaBHEHUH, HEPABEHCTB W
UppalMoHalIbHbIe, TOKa3aTeNbHEbIE,
TPUTOHOMETPUYECKUE

YPaBHCHHSI, HCPABCHCTBA U CUCTCMbI; YMCTh PCIIATh YpAaBHCHUA,

paloHasbHbIE,
norapudmMuyeckue,

HEPaBEHCTBA W CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX HPUEMOB;
peurate ypaBHEHHMs, HEPABEHCTBA M CHCTEMBI C IapaMeTpOM;
NPUMEHSTh YpPaBHEHHUS, HEPABEHCTBA, UX CHCTEMBI JUIs PEUICHUS]
MaTeMaTHYeCKUX 3a/1a4 M 337a4 U3 pa3In4yHbIX o0nacTeil HayKu U
peaIbHOM )KU3HH;

yMeTh CBOOOJHO ONEpUPOBAThH

HNOHATUAMU. JIBHUKCHUC,

HHTCPIIPCTALIUTIO HH(bOpMaHHH Pa3JIMYHBIX BUOOB H

napanneanbIﬁ IIEpeHOC, CUMMCTpUA Ha IUIOCKOCTH W B
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(dhopM TIpeicTaBICHHS;

- CO37aBaTh TEKCTHl B pPa3IM4HbIX (opMmaTax ¢
YU4E€TOM Ha3HA4eHUs MHPOpMAlMM U  IIeJIEBOI
hopmy

QyJMTOPUH,  BBIOWpas

[MPCACTABJICHHA U BU3yaJIN3allUU;

ONITUMAJIbHYIO

- OLICHUBATh AOCTOBCPHOCTD, JJICTUTUMHOCTB|

I/IH(bOpMaIII/II/I, €€ COOTBCTCTBUC IIPABOBBIM U
MOPAJIBbHO-3TUYCCKUM HOPMaMm;,

- HCIIOJIb30BaTh CpeAcTBa HWH(GOPMALMOHHBIX |

KOMMYHHKAIITUOHHBIX TEXHOJIOTHH B PEUICHUH
KOT'HUTHUBHBIX, KOMMYHUKATUBHBIX H
OpraHu3allMOHHBIX 3aga4 C CO6J'IIO}I€HI/IGM

TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
pecypcocoepexeHus,
HOPM,  HOpM

0€30MacHOCTH;
- BIIQJICTh HABBIKAMHU pACMO3HABaHMS W 3aIIUTHI

I'UTUCHBI, IIPaBOBBIX U

PTUYECKUX MH(GOPMaLIMOHHOH]

nHpopManuyu, WHPOPMAIMOHHONW  0O€30MacHOCTH

JIMYHOCTHU

[POCTPAHCTBE, IMOBOPOT, MpeoOpazoBaHHE IM0J00Us, MOJ00HbBIE
¢urypsl; yMeTb pacrio3HaBaTh paBHbBIE U IMOJ0OHBIE (PUTYpHI, B
pupoe, yYMETh
TCOMETPHUICCKUC HaXodUTh

TOM 4YHUCJIE B HUCKYCCTBE, apXHUTEKTYpE;

HCII0JIb30BATh OTHOILIEHUS,
FEOMETPUYECKHUE BEIUYMHBI (JUIMHA, YO, IUIoUalb, 00beM) IIpU
peIIeHUH 3a7ad U3 APYTHX Y4EOHBIX NMPEAMETOB U U3 PEaTbHOU

PKU3HU

OK 04 3¢ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE U
KOMaH,1e

FOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEIIHHOCTH U
CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HABBIKAMH Y4E€OHO-MCCIIEIOBATEIHCKOM,)
MPOCKTHOM M COIMATLHOM JIeITEIbHOCTH;
OBnajsieHne yHUBEPCAIbHBIMU KOMMYHUKAaTHBHBIMHY]
TENCTBUSIMU:

0) coBMeCTHas ACATEIHHOCTD:

- [IOHMMATh
KOMaHHOW ¥ MHIUBUIYATbHOU pabOTHI;

- MPUHUMATh 1M COBMECTHOU JIeATEIbHOCTH,

U HUCIIOJB30BATb MNPCUMYIICCTBA

- YMETh ONEepUPOBATH MOHATUSIMU: CIIy4alHBIH OMBIT U CIy4aiiHOE
CcOOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHS; YMETh BBIUHCIATH
BEPOSITHOCTh  C rpaduyecKkux  MeTOJIOB;
MPUMEHITh (POPMYJIBl CIOKEHUS M YMHO>KEHHUS BEpOSITHOCTEH,
KoOMOMHaTOpHbIE (akThl ¥ GOpMyJbl TMPU PEUICHUH 3aady;
OIICHUBATh BEPOATHOCTH pealbHBIX COOBITHI; 3HAKOMCTBO CO
CITydaiiHbIMU YMEHHE TMPHUBOJAUTH MPUMEPHI

HCIIOJIB30BAaHHUCM

BCIIMYHNHAMMU,
[MPOABJICHUA  3aKOHa OOJIBIIIHMX
O6H.I€CTB€HHBIX SBJICHHAX,

- YMCTb CBOGO,ZLHO ONCpUpOBAThH MOHATUAMU: CTCIICHL C LCJIBIM

qyucesll B HIPUPOAHBIX U

OpPTraHHU30BbIBATb U KOOPAWHUPOBATH JIEHUCTBUSA TIO|

[MOKa3aTcJIcM, KOPCHb HaTypaHLHOﬁ CTCIICHHU, CTCIICHb C
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e¢ JIOCTIDKCHHIO: COCTaBjIATh IUIaH JCHCTBUM,
[pacrpeiesisiTh POJId C YUeTOM MHEHUW YYaCTHUKOB
00CYXIaTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BHITIOJHATH PAOOTY B YCIOBUSX|
[peabHOTO, BHUPTYAJIbHOTO W KOMOMHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYIIECTBJISITh  TO3UTUBHOE  CTPATETHMUECKOE
[MOBE/ICHNE B PA3JIMYHBIX CHUTYalUsIX, MPOSBISATH
TBOPYECTBO M BOOOpaKEHUE, OBITh MHUITUATUBHBIM.
OBnajeHue  yYHUBEPCATBHBIMU  PETYIATHUBHBIMHY|
TENCTBUSIMU:

') IPUHATHE ce0s M IPYTUX JIIOIEH:

- IPUHUMATh MOTHUBBI U apPTyMEHTHI IPYTUX JIOACH]
[PU aHATIN3€ PE3YJIbTATOB JICATEILHOCTH;

- IPU3HABAaTh CBOE MPABO U MPABO APYTHUX JIIOAECH HA|
OINOKU;

- pa3BHBaTh CIIOCOOHOCTH MMOHUMATh MHP C TIO3HUITHH]
Ipyroro 4eyioBeKa

pallOHaJIbHBIM  IIOKa3aTeleM, CTENEeHb C JIEMCTBUTEIbHBIM
(BEIIECTBEHHBIM)  [OKa3zareiem, Jorapudm UYWCIa, CHHYC,
KOCUHYC Y TAHT€HC IPOU3BOJILHOTO YKCIIA;

- yMeTb CBOOOJHO ONEpPUpPOBATh MOHATUAMU: IpadUK (QYHKINH,
oOpatHast QyHKIUS, KOMIO3UIMS (YHKIUHA, TUHEeHHas QyHKIU,
KBajgpaTHUHas (DYyHKIUS, CTemeHHas (YHKOHS C  [EJbIM|
oKaszarejieM, TpUroOHOMeTpuueckue  (yHKIUH, OOpaTHbIG
TPUTOHOMETPHUUECKUE byHKIMH, MoKa3aTesibHas y
norapudmuueckas QpyHKINN; YMETh CTPOUTH rpaduku QyHKIHH,
BBITIOJIHATH IpeoOpa3zoBaHus rpapuKoB (HYHKIIHIA;

- yMeThb WCIOJNb30BaTh Trpapuku (QyHKOUN JUId  HU3y4eHUS
MPOLIECCOB M 3aBUCUMOCTEHM MpH pELIEHUH 33had U3 JIPYTUx|
yu4eOHBIX MPEIMETOB W M3 pPEaTbHOM JKU3HU; BBIpAXKaTb
dbopMynamMu 3aBUCUMOCTH MEXKy BEIMYUHAMU;

- CBOOOJHO OIEPUPOBATh MOHATUAMHU: UETHOCTb (YHKIUH,
EepUONYHOCTD ¢GyHKLUY, OrPaHUYEHHOCTh GyHKIMY,
MOHOTOHHOCTh (YHKITUH, IKCTpeMyM (YHKIHH, HauOoOJbIIee U
HalIMEHblIee 3Ha4deHUs QYHKIUM Ha MPOMEKYTKE; YMETh
[IPOBOJIUTH UCCIIEI0BaHUE (DYHKIIUU;

- YMEThb HCIOJb30BaTh CBOMCTBA U Tpapuku QYHKIMH IS
pelleHNs] YpaBHEHMH, HEpPaBeHCTB M 3a7ad C IapaMeTpaMu;
n300pakaTb Ha KOOPAMHATHOM IIOCKOCTM MHOKECTBA PELICHUH
YpaBHEHMI, HEPABEHCTB U UX CHCTEM

[1K 1.1.

OHpeI[eJ'IfITL I'paHHUIIbI 3EMJICTIOJIB30BAHUA I'OPHBIX U

3EMCIJIBHBIX OTBOJOB.
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2. CTpyKTypa H coaep:kanue 001eodpa3zoBareJbHONM AMCHUILIHHBI

2.1. O0bemM TUCHMILIMHBI M BUABI Y4eOHOU padoThl

Bup yyeOHol padoThI Oobvem 6
yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBbI AUCHHUILIHHBI 330

B T.4.

OcHoOBHOE cofep:kaHne 256

B T. 4.

TEOPETHUECKOE 00yUeHHE 192

MPAKTUYECKUE 3aHITHUS 64

IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 56

BT. 4.

TEOopeTuYecKoe 00ydeHue

PAKTUYECKUE 3aHITHS 56

CamocTosiTeqibHasi paéoTa 6

KouncyabTanus 6

IIpomeskyTouHasi aTTecTanusi (3K3aMeH) 6
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

Conepmalme yqeﬁﬂoro Marepualjia (OCHOBHOG H leO(l)eCCI/IOHaJ'lI)HO-

HaumeHoBaHue pa3ae/ioB . O0bem dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NPUKJIATHOH
U TeM 4yacos KOMIIeTeHII UM
MOAYJb (NPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe coJep:kaHue
Paznen 1. IloBTOpenme 20
Kypca MaTeMaTHKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Conepkanue yaeOHOTO MaTepuaa
Hens 51 3agaun | bazoBele 3HaHMS W yMEHUA [0 MaTeMaTHKe B MNPOoPecCHOHAIbHOM U B
MaTeMaTHKU IIPH | TIOBCEAHEBHOMN J€SITELHOCTH.
OCBOCHHH CIENUANBHOCTH | KoMOMHHUPOBaHHOE 3aHATHE 2
Tema 1.2 Coneprkanue yaeOHOTo MaTepuasa
Yucna w  BeruMcneHus. | JleicTBUs Ha/ MOJOXHUTEIBHBIMHA U OTPULIATEIILHBIMU YMCIIaMH, OOBIKHOBEHHBIMH U
Beipaxenus U | IECATUYHBIMU IPOOSIMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsiMu, (GOpMYJIbl COKPAIIEHHOTO YMHOKEHHUS. 2
KoMOuHupOBaHHOE 3aHITHE OK-01, OK-02,
Tewma 1.3. IIpodeccnonabHO-OPUEHTUPOBAHHOE coJeprkaHue (conepxkanue OK-04,IIK 1.1
I'eoMeTpus Ha IVIOCKOCTH | NPUKJIAJHOTO MOIYJIST)
Bunel mnockux ¢Guryp v ux miomasis.
[IpakTUKO-OpUEHTUPOBAHHBIE 33/1a4U B KypCE€ T€OMETPUH Ha IJIOCKOCTH 2
[IpakTuueckoe 3aHsiTHE
Tema 1.4 Coneprxanue yueOHOTO MaTepuana
IIpouentHeie Beuucienus | [IpocTele mpoLeHThI, pa3Hble CIOCOObI MX BhIYMCICHUS. ClI0)KHBIE TPOLICHTHI
[IpakTnueckoe 3anaTue 4

Tema 1.5
YpaBHEeHHs 1 HEPaBEHCTBA

CopnepxaHue yueOHOTO MaTepualia

JIuneliHble, KBaipaTHbIE, IPOOHO-JIMHEIHbIE YpaBHEHHS U HEPAaBEHCTBA
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HpaKTqucxoe 3aHATUC

Tema 1.6 ConepxaHue yueOHOTO MaTepralia
Cuctembl ypaBHeHMil U | CrioCOOBI pEIICHUS] CUCTEM JIMHEWHBIX ypaBHeHHH. [ToHsaTus: marpuma 2x2 u 3x3,
HEPABEHCTB onpenenurtens Mmarpuibl. Meron ['aycca. CucTteMbl HEJNMHEHHBIX YpaBHEHUH. 6
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3aHsitue
Tema 1.7 Coneprxkanue yaeOHOTo MaTepuaa
BxoaHo KOHTPOJIB Borunicnenuss u npeoOpa3oBaHMs. YpaBHEHHs] W HepaBeHCTBA. l'eomeTpus Ha
MIJIOCKOCTH 2
KonTtponrHas padorta
Paznen 2 Ilpsimble m 20
IUIOCKOCTH B
NPOCTPaHCTBE
Tema 2.1. Conepkanue yaeOHOTO MaTepHaa
OcHoOBHBIE nouaTus | [Ipeamer crepeomerpun. OCHOBHbIE TMOHATUS (TOYKa, WpsiMas, IUIOCKOCTb,
CTEPEOMETPHH. npoctpaHcTBo).  OcCHOBHbIE — akCHMOMBI  cTepeomerpuu. llepecekaromruecs, 2
PacnionoskeHne NpsAMBIX W | mapajuielbHble MW CKpCINMBAMOIIMecs  mpsMble. [Ipu3HaKk ©W  CBOWMCTBO
IIJIOCKOCTEMN CKpEeIMBAIOIIUXCS MPAMBIX. OCHOBHBIE POCTPAHCTBEHHbIE (DUTYPHI.
KomOunupoBanHoe 3anstue
Tema 2.2. Coneprkanue yaeOHOro MaTepuasa OK-01, OK-02,
[TapamnensHOCTs NpsAMBIX, | [lapamnenpHble npsMas W IwiockocTh. Omnpenenenue. Ilpusnak. CsoiicTBa (C OK-04. TIK 1.1
OpssMOM M IUIOCKOCTH, | oka3arenbcTBoM). IlapamnensHble miuockoctu. Omnpenenenue. [Ipusnak. CpoiicTBa ’ '
IIJIOCKOCTEMN (c nmokazarenbcTBOM). Terpasap u ero osneMeHThl. llapannenenumen u ero
anemMeHThl. CBOMCTBAa MPOTUBOIOJIOKHBIX TPaHEW U JUaroHajel rnapauiesenuneaa. 6
[Toctpoenue ceuenuii. Peienue 3anay.
KomMOunupoBanHoe 3aHsTHe
Tewma 2.3. Cogepxanue yueOHOTO MaTeprala
[lepnieHIMKYIAPHOCTD [lepnengukynspusie npsimbie. [lapannensHbie TpsiMble, NEPHEHIUKYIAPHBIE K

NPSIMBIX, TPAMOU U
IJIOCKOCTH, INIOCKOCTEN

IIJIOCKOCTH. HpI/I3HaK NEPHNCHAUKYIIAPHOCTHU HpHMOﬁ n TIJIOCKOCTH.
I[OKEB aTCJILCTBO. HepHeH,[[I/IKyJI}Ip 1 HaKJIOHHAas. HCpHGHI[I/IKYJ'IHpHLIC IIJIOCKOCTH.

[Ipu3Hak nepneHuKyIIpHOCTH MIOCKOCTeN. [loka3aTenbeTBo.
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Paccrosiaus B mpocTpaHCcTBE

KoMOuHupoBaHHOE 3aHITHE

Tewma 2.4. ConepxaHue yueOHOTO MaTepralia
Teopema 0 Tpex Teopema o Tpex mnepneHAMKyJsgpax. [Joka3zarenbCTBO. YToad MEXIy NpsIMOU M
TICPHCHAMIYIApax IUIOCKOCTBIO. YTO0JI MEX/1Yy IJIOCKOCTSMHU 4
KoMOuHupOBaHHOE 3aHITHE
Tema 2.5. IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE coepKaHue (conepkanue
[TapamteneHsle, NPHUKJIATHOT0 MOAYJIA)
MepHEeHINKYIISIPHEIE, Akcuombl  ctepeoMeTpuu.  [leprneHIuKYISIpHOCTh  TPSIMOM W IUIOCKOCTH,
CKPELIMBAIOIIUECS NPSAMBIE | MapaIeIbHOCTD TBYX MPSIMBIX, MePIEHINKYISIPHBIX TJIOCKOCTH, 4
MEePIEHIUKYIISIPHOCTD TIOCKOCTEH
[IpakTrueckoe 3aHsTHE
Tema 2.6. Coneprkanue yaeOHOTO MaTepHasa
Pemenwue 3anau. Ilpsamelie u | PacnionoxkeHue MpsMBIX U IUIOCKOCTEH B MpocTpaHcTBe. [lepreHIuKYISIpHOCTh H
MJI0CKOCTH B | MapajuieIbHOCTh MPSAMBIX U IockocTel. CKpeluBaromuecs npsimbie
MIPOCTPAHCTBE KontponsHas padorta 2
Pa3nen 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Coneprkanue yaeOHOro MaTepuasa
JleKapTOBbI KOOPIMHATHI B | JleKapTOBbl KOOPAMHATHEI B HpocTpaHcTse. IlpocTeiimue 3ajaud B KOOpPAMHATAX. OK-01, OK-02,
npoctpanctse. PaccrosiHue | PaccTosHue MKy IByMs TOYKAMH, KOOPAMHATHI CEPEIUHBI OTPE3KA 4 OK-04, IIK 1.1

MCXKAY JABYMSA TOYKaMH.
KOOpI[I/IHaTBI CCPCANHBI
OTpEC3Ka

KOM6I/IHI/IpOBaHHOC 3aHATHUC

20




Tema 3.2

BexTopsl B mpocTpaHCcTBE.
Yros Mex1y BEKTOpaMHU.
CkansipHoe NpOU3BEICHUE

Conepixkanue ydaeOHOrO Marepuaa

Bexropel B mpocrpaHcTtBe. CII0)KEHME M BBIYUTAHME BEKTOPOB. YMHOXKEHUE
BeKkTOpa Ha uncio. Kommnanapueie BeKTopbl. CKalsIpHOE MTPOU3BEAECHNUE BEKTOPOB.
Pa3noxxenue BekTopa 1o TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHaTel BEKTOPA,

BEKTOPOB CKaJISIpPHOE MPOU3BEIACHUE BEKTOPOB B KOOPJIMHATAX, YTOJI MEX1Y BEKTOpaMH, Yroj 6
MEX/1y MPSIMON M IUIOCKOCTBIO, YTOJI MEXKY MIOCKOCTSIMHU. Y paBHEHHUE IJIOCKOCTH.
['eomeTrpuueckuii cMbICT onpenenuTens 2x2
KomOunupoBanHoe 3aHsTHe
Tema 3.3 IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE coepKaHue (conepkanue
[IpaxTuko- NPHUKJIATHOTO MOILYJIS)
opueHTHpOBaHHbIe 3aj1auM | KoopanHaTHas miockocTh. BeruncieHue paccTosiHMM M IUIOIIa/ied Ha IIIOCKOCTH.
Ha KOOpAMHATHOM | KonmuecTBeHHBIE pacyeThl 4
MJI0CKOCTH [IpakTueckoe 3anaTue
Tema 3.4 Conepkanue yaeOHOTO MaTepHaa
Pemenue 3a7a4. | JlekapToBBl KOOPJMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. ClOXKEHHE U
KoopauHaTsl 1 BEKTOPBI BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KomruianapHble BEKTODBI.
CkamsipHOoe  NpOM3BEACHHE BEKTOPOB. PasmokeHme Bekropa IO Tpem
HEKOMIUIAaHApHBIM BekTopaMm. [Ipocreiimme 3agaun B koopauHatax. KoopauHatel
BEKTOPA, PACCTOSHUE MEXKIY TOUKaMH, KOOPAUHATBI CEPEIUHBI OTPE3Ka, CKAISIPHOE
IIPOM3BEICHUE BEKTOPOB B KOOPAMHATAX, YrOJ MEXIY BEKTOpPaMH, yroJl MEKIy 2
IPSIMOMU U TUIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMU
KonTponsHas pabora
Paznen 4. OcCHOBBI 40
TPHUTOHOMETPHH.
TpuronomMerpuueckKme
AL OK-01, OK-02,
Tema 4.1 Cogepxanue yueOHOTO MaTeprala OK-04. TIK 1.1
Tpuronomerpuueckue Pagnannas Mepa yria. IIoBopoT Touku BOKpYr Haudana koopauHar. OnpezneneHue ’ '
(YHKIIMM NPOM3BOJBHOIO | CHHYCA, KOCHHYCA, TAHT€HCA M KOTAHIeHca. 3HAKH CHHYCa, KOCHHYCa, TaHTeHCA W 4

yrina, uyucna. Paguannas u
rpajycHas Mepa yria

KOTAHI'CHCA 10 YCTBCPTAM. 3aBHUCHMOCTD MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
" KOTAaHI'CHCOM OQHOI'0 U TOT'O KC yTIJia
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KoMOuHupoBaHHOE 3aHITHE

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUYECKHE
TOXJECTBA.

@opMyIIbl IPUBEAECHUS

Conepxanue yaeOHOro MaTepuaia

Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHI€HC U KOTaHI€HC YIJIOB O
U - 0. POpMyIIBI IPUBEICHUS

KoMOuHupoBaHHOE 3aHITHE

Tema 4.3

CuHyc, KOCHHYC, TaHT€HC
CYMMBI M pa3HOCTH JIBYX
YTJI0B

Cunyc 51 KOCHHYC
JNBOMHOTO yria. @opMyiibl
MIOJIOBUHHOTO yIJIa

Conepxkanue yueOHOTo MaTepuasa

Cymma u pasHocTh cuHycoB. CymMa U pa3HOCTh KOCHMHYCOB. CHHYC UM KOCUHYC
nBoitHoro yrina. ®opmynsl nmojoBuHHOTO yria. [IpeoOpa3oBaHusl CyMMBI
TPUTOHOMETPUUECKUX (QYHKIMH B TNPOU3BENEHHE U TPOU3BEIACHHUS B CYMMY.
BoipakxeHne TpPUTOHOMETPUYECKMX (QYHKIMH dYepe3 TaHITeHC IOJOBUHHOTO
aprymenrta. [IpeoOpazoBanus mpocTeHIINX TPUTOHOMETPHUUECKUX BhIPAXKEHUI

KombunmnpoBanHoe 3anstre

Tema 4.4
OyHKIMK, UX CBOMCTBA.

Conepxanue yaeOHOTO MaTepuaia

OO6macth ompeneraeHus: © MHOKECTBO 3HaueHUW (pyHkimii. YETHOCTh, HEUYETHOCTS,

Crioco6s1 3alaHus | IEpHOIUYHOCTh GyHKIUH. CriocoObl 3amanus QyHKIHi

byHKIMN KoMOMHUPOBAHHOE 3aHATHE

Tema 4.5 Coneprkanue yaeOHOro MaTepuasa

Tpuronomerpuyeckue OO6nacTh ompeeNeHruss U MHOKECTBO 3HAYEHHUI TPUTOHOMETPUYECKUX (YHKIIHMA.

(GyHKIIMU, UX CBOWCTBAa U
rpadgpuku

YéTHOCTh, HEYETHOCTD, TICPUOJMYHOCTh TPUTOHOMETpUYECKUX PyHKIMi. CBOMCTBA
u rpaduku QyHKIMHA y = cOS X, Y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 Copepxanue yueOHOro Matepuala

[IpeoGpaszoBanue CxaTue u pacTsbkeHue TpaduKOB TPUTOHOMETPUYECKUX (DYHKITUH.

rpaguKoB [IpeoOpaszoBanue rpauKoB TPUTOHOMETPUUECKUX (YHKIIHIA

TPUTOHOMETPHUYECKHX [IpakTdeckoe 3anaTue

GbyHKIHA

Tema 4.7 IIpojeccuoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conep:xxanue
Onucanue NPHUKJIATHOTO MOILYJIS)

MIPOU3BO/ICTBEHHBIX Hcnonbs3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (DYHKIHMH B HpoQecCHOHATbHBIX

mnmponeccos C€ IMOMOUIIBIO

3agadax
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rpaduKoB QYHKITHI

HpaKTI/I‘-IeCKOG 3aHATUC

Tema 4.8 ConepxaHue yueOHOTO MaTepralia
OO6patHsbie Ob6parnbie Tpuronomerpuueckue Gpynkuuu. Mx cBolictBa u rpaduku
TPUTOHOMETPHUYECKHE
KomOuHupoBaHHOE 3aHsATHE
byHKIIH
Tema 4.9 ConepxaHue yaeOHOTO MaTepralia
Tpuronomerpuyeckne VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

Pemrenne TpPUrOHOMETPUYECKMX YPAaBHEHHMH OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHHs, CBOJAIIMECS K KBaJApAaTHBIM, peEIIacMble
Pa3I0KEHNEM Ha MHOXKUTEIH, OAHOPOJHBIE.

[IpocTeime TpUrOHOMETPUYECKHE HEPABEHCTBA

KomMOunupoBanHoe 3aHsTHE.

Tema 4.10 Conepkanue yaeOHOTO MaTepHasa

Cucremsl CucreMsl IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN

TPUTOHOMETPUICCKHUX KomOunupoBanHoe 3anstue

ypaBHEHUU

Tema 4.11 Coneprkanue yaeOHOTO MaTepuasa

Pemienne 3amay. ocHoBHl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKEHUMN. Pemenue
TPUTOHOMETPUHU. TPUTOHOMETPUYECKUX YPABHEHUU W HEPABEHCTB B TOM YHCJIE C MCIOJIb30BaHUEM
Tpuronomerpudeckue CBOWCTB (PYHKIIHIA.

byHKIIUN KonTtponbHas padoTa

Pasnea S.

KommnexkcHblie ynciaa

Tema 5.1 Copneprxanue yueOHOTO MaTepuana

KomruiexcHble uncia

[lonsitue xomriuiekcHoro yucia. ConpspKeHHbIE KOMIUIEKCHBIE YMCIA, MOAYJIb U
apryMEeHT KOMIUIEKCHOro 4yuciaa. <Popma 3amucu  KOMIUIEKCHOIO — 4Hcia
(reomeTpuueckas, TpPUTOHOMETpUUECKas, anreOpanyeckas). ApudmeTHueckue
JENCTBUS C KOMIUIEKCHBIMM YU CIIaMU

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 5.2 ConepxaHue yaueOHOTO MaTepralia
[Ipumenenne BpinonHenue  pacyeToB ¢ IOMOLIBIO  KOMIUIEKCHBIX — uucell. [Ipumepsl
KOMIIJIEKCHBIX YHCET HCII0JIb30BAHUS KOMIIJIEKCHBIX YHCE
[IpakTrueckoe 3aHsATHE 4
Paznen 6. IlpousBoanas 40
byHkuum, ee
NpUMeHeHHue
Tewma 6.1 Conepxkanue yueOHOTo MaTepuaa
TTousrtue IPOM3BOJHOU. | Ompe/ielieHne YUCIIOBOM IMOCIICIOBATEIFHOCTH U CIOcoObl ee 3amanus. CBoicTBa
@opmynsl M [paBUIIA | YUCIOBBIX MOCHenoBaTebHOCTEH. OmnpeseneHne mpeaena MOoCiea0BaTeIbHOCTH.
muddepeHupoBanmst Brruucnenune  mpenmenoB  mocnenoBatenbHocTel.  Ilpemen  pynkmmm  Ha 2
6eckoneunoctu. [lpenen @pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamienue
¢byHkMKM.  3anadyd, MOPUBOAALIME K TOHATHIO TNPOU3BOAHON. OrmpeneneHue
MIPOU3BOIHON. AJITOPUTM OTBICKaHUS TPOU3BOAHON
KombuampoBanHoe 3aHsTHE
Tema 6.2 Coneprkanue yaeOHOTO MaTepuaa
[TpousBoHbIE cyMMmsbl, | ®opmynsr nuddepeniupobanus. [Ipasuna nuddepennupoBanms 6 OK-01, OK-02,
pasHOCTH  TpOoM3BeJIcHUs, | KoMOMHMpPOBaHHOE 3aHITHE OK-04,IIK 1.1
YacTHOTO
Tema 6.3 Coneprkanue yaeOHOro MaTepuasa
[IpousBoaHbIE Omnpenenenue ciaoxkHoi ¢GyHKIMU. [Ipon3BoAHAS TPUTOHOMETPHUYECKUX (DYHKITUH.
TPUTOHOMETPHUYECKHUX [IpousBoHas ClIOXKHON (PYyHKIIHH
¢Gynxumii.  I[Ipowssoanas | KoMOMHMPOBAHHOE 3aHATHE 6
CIIOXHOU (DYHKIIHH
Tema 6.4 Copepxanue yueOHOTro Matepuala
Housrue O | Tlonsatne HenpepbiBHOM ¢yHKuuu. CBoWcTBa HempepbBHOW ¢yHKuuH. CBS3b
HENPEPbIBHOCTH (PYHKIMH. 2

MeTton HHTCPBAJIOB

MEXy HEMPEPBIBHOCTBIO U TUPHEPEHIIMPYEMOCTHIO (PYHKIIMM B TOUKE. AJITOPUTM
pELLIEHUs] HEPABEHCTB METOI0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.5

CopnepxaHue yueOHOTO MaTepualia
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I'eomerpuueckuii u | [eomeTrpuyeckuii CMBICT TNPOU3BOAHOM (YyHKIMH — YIIOBOH KOI(POHUIMEHT
¢buznueckuit CMBICI | KacaTeNbHOW K TpaduKy (yHKIHMU B TOYKE. YpaBHEHHE KacaTeIbHOH K rpaduky
IIPOU3BOIHOM (GyHKIMU. ANTOPUTM COCTaBJICHUS YpaBHEHHs KacaTelbHOW K rpaduky (QyHKIuH
y=f(x) 4
KombunupoBanHoe 3anstie
Tema 6.6 ConepxaHue yaeOHOTO MaTepralia
PusnuecKkuin cMmbICch | Du3nyeckuil (MeXaHMYECKH) CMBICT HPOU3BOJHOW — MIHOBEHHAasi CKOPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (t)
npodeccuoHanbHBIX [TpakTHueckoe 3aHATHE 2
3ajjayax
Tema 6.7 Conepkanue yaeOHOTO MaTepHaa
MonoToHHOCTE (yHKIMH. | Bo3pactanne u yObiBaHHE (YHKIMH, COOTBETCTBHUE BO3PACTAHUS M YOBIBAHHUS
Touxku 3xcTpEMyMa GyHKIMM 3HaKy MNpou3BoAHON. [loHsiTHME TNPOU3BOIHON BBICHIETO MOPSIKa,
COOTBETCTBUE 3HAKa BTOPOW MPOM3BOJAHOM BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha 4
oTpe3ke. 3aJaud Ha MAaKCUMyM M MHMHUMYM. IloHATHE acMMITOTBI, cOCOOBI MX
onpeneneHus. AIrOpuTM HUCClefoBaHMus (PyHKIMHM M MOCTpPOEHMs ee rpaduka c
TTOMOTIIBIO TPOU3BOAHON. [IpoOHO-TMHEHAS PYHKITUS
Kom6uHupoBaHHoe 3aHsTHE
Tema 6.8 Coneprkanue yaeOHOro MaTepuasa
UccnenoBanue QpyHKIMA 1
HccnenoBanue GpyHKIMKM HA MOHOTOHHOCTB M IIOCTPOEHUE I'Pa(hUKOB.
MOCTpOCHUE rpaduKoOB 4
Kom6unupoBaHHoe 3aHsTne
Tema 6.9 Haubonbmee u | Conepkanue yueOHOTO MaTepuaia
HauMEHblIee 3HaveHus | HaxoxaeHue HauOOJbIIEr0o M HAUMEHBIIEro 3HauYeHUH (QYHKIUM, MnocTpoeHue
GbyHKIUN rpauKOB MHOTOYJIEHOB C HCIOJIb30BAHUEM allllapaTa MaTeMaTUYeCKOIro aHaIu3a 2
Kom0OuHupoBaHHoe 3aHsTHE
BCEI'O 3A 1 CEMECTP 136
Tema 6.10 IIpojeccuoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conep:xxanue
Haxoxnenne NPHUKJIATHOT0 MOY.JISA)
ONTUMAJILHOrO pe3ynabTara | HauMeHnsblee u Hanbosbliee 3HaYeHne QYHKIUH 6

C IIOMOILBIO IPOU3BOIHOMN

HpaKTI/I‘-IeCKOe 3aHATUC
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B MPAKTUYCCKHUX 3aJjavdax

Tema 6.11

Conepxanue yaeOHOro MaTepuaia

Pemenue 3aga4. | @opmynsl U npasuia audpepenupoBanus. VccnenoBanue GyHKIUN C TOMOIIBIO
[IpousBoaHas GpyHKIMH, €€ | mpou3BoaHON. Hanbombiiee n HAUMEHbIIIeE 3HAYCHUS (PYHKIMN 2
pUMEHEHHE KontponsHas pabora
Paznen 7. 46
MHOrorpaHHUKM M TeJja
BpallleHHs
Tema 7.1 Coneprxkanue yaeOHOTo MaTepHaia
Bepumunsl, pebpa, rpanu | [lonstne MHOrOrpaHHuka. Ero sieMeHTHI: BepHIMHBI, peOpa, rpaHd. JlMaroHaib.
MHOTOTpaHHUKA Ceuenue. Boltykiible 1 HEBBITYKIIbIE MHOTOI'PAaHHUKU

KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 7.2 Conepkanue yaeOHOTO MaTepHaia
[Tpuszma, ee | [lonsstue mpusmel. Ee ocHoBanusa u GokoBbie rpanu. BeicoTa mpusmel. [lpsimas u
COCTaBJIAIOIINAE, CEYECHHUE. | HaKJIOHHAas npusMa. [IpaBunbHas npusma. Ee ceuenue
[lpsmas u  npaBuibHas | KOMOMHHPOBAaHHOE 3aHSATHE 2
MIPU3MBI
Tema 7.3 Coneprkanue yaeOHOTo MaTepHalia OK-01, OK-02,
[Tapannenenunen, kyO. | [Tapamienenuiesn, CBOWCTBA MPSIMOYrOJBHOIO mMapasenenumnena, kyd. CeueHue OK-04, IIK 1.1
CeueHue KyOa, | Kyba, mapasuiesenumneia
napajuiefienuneaa KomOunupoBanHoe 3anstue 2
Tema 7.4 Copepxanue yueOHOTro Matepuala
[Mupammuna, ee | [lupamuga u ee onementol. Cedenue mnupamuzbl. I[IpaBunpHas nHpamua.
COCTaBJIAIIOLIME, CEUYEHME. | YCceUueHHas MUpaMua
lpaBunbHas ~ MUPaMHUIA. | KoMGUHHPOBAHHOE 3aHATHE 2
VYceuenHas nupamuaa
Tema 7.5 Coneprxanue yueOHOTO MaTepuana
Bbokosas " nojHas | [Tnomane OOKOBOM M MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMU/IBI
IIOBEPXHOCTh npu3Mel, | KoMOMHIpOBaHHOE 3aHATHE 2
MU PAMH/IBI
Tema 7.6 Coneprxanue yueOHOTO MaTepuana
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Cummerpuss B KyOe,
napasuiesernurnese,
npu3Me, MUpaMUIe

CummeTpusi OTHOCHTENIBHO TOYKH, NPSAMOMN, IUIockocTd. Cummerpus B KyoOe,
napajuielienunese, Ipusme, upamMmuie

KoMOuHupoBaHHOE 3aHITHE

Tema 7.7
[Ipumeprsl cumMmeTpuii B

IIpogeccuonaibLHO-OpHEHTHPOBAHHOE cojiepxaHue (conep:xxanue
NMPUKJIAJTHOT0 MOYJIfA)

npodeccun CummeTpus B IpUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Conepxkanue yueOHOTo MaTepuaa
[IpaBunbHbIC [TonsTue npaBUIbHOTO MHOTOTpaHHUKA. CBOMCTBA MPAaBUIIBHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, uX | [IpakTHdeckoe 3aHITHE
CBOICTBa
Tema 7.9 Conepkanue yaeOHOTO MaTepHasa
Hunmuump, ero | LHunuuap u ero sneMmenTsl. CeueHre nMInHApa (MapaiieIbHOE OCHOBAHHUIO U OCH).
cocrapisiromue. Cedenue | Pa3BepTka nmummHapa
UWIHHIpA KomMmOunupoBanHoe 3anstue
Tema 7.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJeprkaHue (conepkanue
Konyc, €ro | MPpUKJIAJTHOT0 MOXYJISA)

cocrapisiromue. CeueHue
KOHyca

Konyc u ero »snementsl. CeueHue KoHyca (mapajsielbHOE OCHOBAaHUIO U
IpOXOJIsiIlIee Yepe3 BepIINHYy), KOHHYeCKUe ceueHus. Pa3BepTka koHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11 Copepxanue yueOHOTro Matepuala

YceueHHbli KOHYC. | YceueHHbIH KoHYyC. Ero oOpasyromias u BeicoTa. CeueHne yCe4eHHOTO KOHyca
Ceuenue YCEYEHHOro | KoMOMHUPOBAHHOE 3aHATHE

KOHyca

Tema 7.12 Copneprxanue yueOHOTO MaTepuana

Hlap u cepa, ux ceueHus

[lap u cdepa. Bzaumuoe pacnonoxxenue chepsl U 1iockoctu. CeueHue miapa,
cdepsl

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.13
ITousarue 00 oOBeMe TenA.

CopnepxaHue yueOHOTO MaTepralia

Ilonstue 06 o6wveme Tena. OO6beM Kyda W HPSIMOYTOJBHOTO Mapajulesenunesa.
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OTtHoleHue o0bemoB | OObeM mpu3Mbl M mWIMHApA. OTHOIIEHWE OOBEMOB MOJOOHBIX  TEI. 4
MOJA0OHBIX TEJ ['eomeTpuyeckuii CMBICI OTIPEAESIUTENS 3-TO MOPSIKA
KomOunnpoBaHHoe 3aHsTHE
Tema 7.14 ConepxaHue yaeOHOTO MaTepralia
Obbembl M TUIOWAMM | Opembl mMpaMUIs! X KOHyca. OGbeM mapa. I11ommaa moBepXHOCTel Tel 2
MOBEPXHOCTEH TeT
KomOunupoBanHoe 3aHsTue
Tema 7.15 Coneprkanne yaeOHOTo MaTepuana
KomOunammn KombOunarmm reomeTpuaecKkux Tei
MHOTOIDaHHHKOB U Tell | [IpakTHYecKoe 3aHsTHE 4
BpaIeHus
Tema 7.16 Conepkanue yaeOHOTO MaTepuaa
I'eomerpuueckue Hcnonp3oBanre KOMOWMHAIMN MHOTOTPAHHHKOB W TEJ BpAIICHHUs B MPAKTHUKO-
KOMOMHAIIMM Ha MPAKTHKE | OPUEHTHPOBAHHBIX 3a/1a4ax
[TpakTHYECKOE 3aHATHE 4
Tema 7.17 Coneprkanue yaeOHOTO MaTepuasa
Pemenue 3afa4. | OObEMBI U TUIOIAM TOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJI BPALICHHS
Muororpanauku U Tena | KonrponasHas paboTa 2
BpallleHUS
Pasnea 8. 14
IlepBooOpa3nas
pyHkuum, ee
NpUMeHeHue
Tewma 8.1 CopepxaHnue yueOHOTo MaTepuala OK-01. OK-02
ITepBooOpa3nas ¢(yHKUUH. | 3ama4a O BOCCTAHOBJICHUHM 3aKOHA JBHKCHHUS 10 M3BECTHOH ckopoctH. [loHsTHE OK-0 4’ K 1 1’
[TpaBuna HAXOXJEHHS | HHTerpupoBaHus. O3HaKOMJICHHE C TMOHATHEM HHTErpaja U NepBOOOpazHOM ais ’ )
epBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amad Ha CBs3b MEepBOOOpa3HONM M ee MPOU3BOTHOM,
BBIUMCIICHHE TMepBOOOpa3HoOi nans gaHHoM QyHkumu. Tabmuma dQopmyn mis
HaXO0JIeHUs TepBo0OpasHbIX. M3yueHue npaBuiia BEIYKUCICHUS TEPBOOOpA3HOM 2

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tewma 8.2 ConepxaHue yaueOHOTO MaTepralia

[Tnomans KpHBOJII/IHefIHOFI 3amayu, NPUBOJAIINE K IOHATHUIO OIIPEACICHHOI'0 MHTErpajla — O BbIYMCICHUU

Tparenuu. @opmyna | muom@aad KPUBOJIMHEHHOW Tpamenud, O [epeMemeHnd Toukd. [lonsTue

Herotona — JleiiOHuia OIIPEACIEHHOIO  HMHTETpala. ['eomerpuuecknii ©  (QUBHYECKHIA  CMBICTT
onpeneneHHoro uurerpaia. @opmyna Herorona— Jleiibuuna 2
KomOunupoBanHoe 3aHsiTue

Tema 8.3 Conepxkanue yaeOHOTo MaTepuasa

Heomnpenenennsiit u | [TonsTve HeonpeeIeHHOTo HHTErpaia

OmpeJIeTICHHBIN HHTErpasibl | KoMOMHUPOBaHHOE 3aHATHE 2

Tewma 8.4 Conepxkanue yueOHOTo MaTepuaa

[Tonsarue 00 | ['eomeTpuYecKuii CMBICI ONPEICIIEHHOTO HHTErpaia

OTpEeACICHHOM HHTEerpane | KoMOMHUPOBaHHOE 3aHITHE 2

KaK IJI0LIAAN

KPUBOJIMHEWHOM Tpanenun

Tewma 8.5 IIpodeccnonanbHO-OPUEHTHPOBAHHOE coJeprkaHue (conepkanue

OnpeneneHHbIl  MHTErpaji | NPUKJIATHOTO0 MOIYJIA)

B )KM3HU I'eoMeTpuueckuii cMmbICi omnpeneraeHHoro wuHrterpaia. @®opmyna HeroToHa -
JletiOHua.
Pemenue 3amau Ha mpuMeHEHHE UHTETpalia JUIsl BBIYUCICHUS (GU3NYECKUX BETUYHH
¥ TUTOMIasei 4
[IpakTruueckoe 3aHsTHE

Tewma 8.6 Copepxanue yueOHOTo MaTepuala

Pewrenne 3agad. | [lepooOpasnas Gynkuuu. [IpaBuna HaxoxaeHus nepBoodOpa3ubix. Ee mpuMmenenue

IlepBooGpasnas Gynkuuu, | Konrponsnas pabora 2

€e IpUMEHEHUe

Paznen 9. 12

Crenenu U KOpHH.
Crenennas pynkuus

Tema 9.1
Crenennas (QyHKUUA, ee
CBOMCTBA

CopnepxaHue yueOHOTO MaTepualia

[ToHsiTHE KOPHS N-OM CTENEHU U3 AEHUCTBUTEIBHOTO uncia. OyHKIUU y = Vx mx
cBoiicTBa 1 rpaduku. CBoHCTBa KOPHS N-0if CTENEeHN

OK-01, OK-02,
OK-04, IIK 1.1
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KoMOuHupoBaHHOE 3aHITHE

Tema 9.2 ConepxaHue yueOHOTO MaTepralia

[IpeobpazoBanue [IpeobpazoBanne HPPALMOHATHHBIX BBIPAKEHHH

BLIDOKEHUI C KOPHAMHU N- | KOMOMHHUPOBAHHOE 3aHSATHE 2

OH CTEeIeHU

Tema 9.3 ConepxaHue yaeOHOTO MaTepralia

CpoiictBa  creneHu ¢ | [loHATHE CTEMEHHU C JIOOBIM palMOHATBHBIM MMoKa3areneM. CreneHHble (QyHKINH,

paloHaIbHbIM U | UX CBOMCTBA U rpaduKu

JICHCTBHTEIEHBIM KOMOUHHPOBAHHOE 3aHATHE 2

MoKa3aTeasiMu

Tema 9.4 Conepkanue yaeOHOTO MaTepHaa

Pemrenne PaBHOCMIIBHOCTh HMppalMOHAIBHBIX YPAaBHEHWM MW HEPABEHCTB. Meroasl HX

HppAIMOHATIBHBIX peuieHus. Perenne uppalnoHaabHbIX YpaBHEHU 1 HEPABEHCTB

YPaBHEHUH U HEPABEHCTB | KOMOWHMPOBAHHOE 3aHSTHE 4

Tema 9.5 Coneprkanue yaeOHOTO MaTepuaa

Crenenu u KopHU. | Onpeenenre CTENMEHHOW (GyHKIUHU. VICronap30BaHHWE €€ CBOMCTB TMPH PEIICHUH

CrenenHast GyHKITUSA YpaBHEHUH U HEPABEHCTB 2
KontponsHas padorta

Pasnen 10. 16

IHoka3aTenbHast

GyHknus

Tema 10.1 Copepxanue yueOHOTo MaTepuala

[TokaszarenpHasg (yHkuus, | CTeneHb ¢ MPOU3BOJBHBIM  JCHCTBUTENBHBIM  MOKa3zatenem. OmnpenencHue

€e CBOMCTBA MOKa3aTelbHON (YHKIMU, €€ CBOMCTBA U TrpaduK. 3HAKOMCTBO C NMPUMEHEHHEM OK-01. OK-02
nokasarenbHON (QyHKUMU. PemieHue mokaszareiabHbIX ypaBHEHUN (PYHKIHOHAIBHO- ’ ’

OK-04,IIK 1.1

rpadMYecKuM METOJOM 2 ’
Kom0OuHupoBaHHoe 3aHsTHE

Tema 10.2 CogepxaHnue yueOHOTO MaTepuana

Pemenne mnoxasarenbHbIX | PemeHne TmoOKa3aTeNbHBIX YpPaBHEHHM METOJIOM YypaBHUBAaHUS TMOKa3aTeNew,

YPaBHEHHMI U HEPABEHCTB | METOJIOM BBEJICHHSI HOBOW MepeMeHHOH, (QyHKIMOHAIBHO-TPAPUUECKUM METOI0M.
Pemrenne nokazaTenbHbIX HEPABEHCTB 8

30




HpaKTI/I‘-IeCKOG 3aHATUC

Tema 10.3 ConepxaHue yueOHOTO MaTepralia
Cucrempl IOKa3aTeNbHBIX | PellieHne cUCTeM MoKa3aTebHbIX YPaBHEHHIA
ypaBHEHU KomOuHMpoBaHHOE 3aHsTHE 4
Tema 10.4 ConepxaHue yaeOHOTO MaTepralia
Pemenne 3a1a4. | PemneHne mnoKa3aTenpHBIX YPaBHEHHWM METOJOM YpPaBHHMBAHUS IIOKa3aTelneu u
[TokazaTenpHast QyHKIUSA METOJIOM BBEJICHHSI HOBOM MEPEMEHHOM. PelieHne nmokasaTebHbIX HEPABEHCTB

KoHTposbHas paboTa 2
Paznean 11. Jlorapudgmsl. 26
Jlorapudmuyeckas
GyHkuus
Tema 11.1 Conepkanue yaeOHOTO MaTepHaa
Jlorapudpm yucna. | Jlorapudm uncna. JlecaTHUHBIN 1 HATYPATbHBIN JOTapU(PMBI, YACTIO €
JlecATUYHBIN 1 | KoMOMHHPOBAaHHOE 3aHSTHE
HaTypaJbHBIN JIOTapu(PMBI, 2
YHCIIO €
Tema 11.2 Coneprkanue yaeOHOTo MaTepuasa
CpoiictBa  norapudmos. | CoiicTBa sjorapudmoB. Onepariius JorapupMUpOBaHHUS.
Omnepanus KomOuHMpOBaHHOE 3aHsTHE 6 OK-01, OK-02,
norapu(pMUpoBaHUs OK-04, TIK 1.1
Tema 11.3 Coneprkanue yaeOHOro MaTepuasa
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBOHCTBA
¢byHKIMS, ee CBOICTBA KomOunupoBanHoe 3aHstue 2
Tema 11.4 Copepxanue yueOHOTo MaTepuala
Pemenne ITonste norapupmuyeckoro ypaBHeHus. Onepauus NOTeHUUpoBaHuA. Tpu
norapuQMIIecKux OCHOBHBIX METOJA pELICHUs JIOTapU(PMUUYECKUX YPaBHEHMH: (YHKIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpaduueckuii, METON MOTEHIMPOBAHHS, METO] BBEICHHS HOBOI IEPEMEHHOIL.

8

Jlorapudmmuueckrue HepaBeHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.5

CopnepxaHue yueOHOTO MaTepralia
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Cucremsl AJITOPUTM pelIeHHsT CUCTEMbl ypaBHEHHMH. PaBHOCHMIIBHOCTH JIOTapH(PMUYECKUX
norapu(pMUIECKUX YPaBHEHUI U HEPABEHCTB
YpaBHEHUH KomOunnpoBaHHoOE 3aHsTHE 2
Tema 11.6 IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE co/iep:KaHue (conepkanue
Jlorapu¢msl B TpUpoOJe U | MPHUKJIATHOTO MOXYJIsA)
TEXHUKE [Ipumenenne norapu¢pma. Jlorapudmuyeckas crnupans B mpupone. Ee
MaTeMaTH4YeCKUe CBOMCTBA 4
[IpakTueckoe 3aHsATHE
Tema 11.7 Conepxkanue yueOHOTo MaTepuaa
Pemenne 3agad. | Jlorapupmuueckas  ¢yHkiusa.  PemieHune — mpocTediiumx  jorapupMUuUecKux
Jlorapudmer. ypaBHEHUH 2
Jlorapudmuueckas KouTtponsHas padorta
byHKIUSA
Paznen 12. 10
MHoxkecTBa. JJIeMEHTbI
Teopuu rpados
Tema 12.1 Coneprkanue yaeOHOTO MaTepuasa
MHoxecTBa [Tonarue muoxectBa. [TogmHo)ecTBO. Oniepaiuu ¢ MHOKECTBAMU
KomOunupoBanHoe 3anstue 2
Tema 12.2 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJeprkaHue (conepxkanue
Onepanuy ¢ MHOXKECTBAaMH | MPUKJIAHOTO MO/Y.JIs1)
Onepanuu ¢ MHOXKecTBaMu. PelieHne npukiaaHbixX 3a1a4
[IpakTueckoe 3anaTue 2
Tema 12.3 Copepxanue yueOHOTo MaTepuala
I'padsr [Tonsitue rpada. Csa3HbIM rpad, aepeBo, HUKI rpad HA TUIOCKOCTH
IIpakTuyeckas pabora 4
Tema 12.4 Coneprxanue yueOHOTO MaTepuana
Pemenune 3agad. | Onepauuu ¢  MHOXecTBamMH. OIKCaHUE peEanbHBIX CHUTyallMd C IIOMOIIBIO
MmuosxectBa, I'padpl n ux | mHoxecTB. [Ipumenenune rpadoB K pEICHUIO 33134
IIPUMEHEHHE KonTtponsHas paborta 2
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Paznen 13. DuemeHTHI
KOMOUHATOPHKH,
CTATHCTHKH H TeOpHUH

22

BEPOATHOCTEM
Tema 13.1 ConepxaHue yaeOHOTO MaTepralia
OcHoBHbIE nouATHs | [lepecTaHOBKH, pa3MeIIEHUs], COUETaHUSI.
KOMOMHATOPUKH 2
KomMOunupoBanHoe 3aHdTHE.
Tema 13.2 Conepxkanue yueOHOTo MaTepuaa
Co0biTHE, BEPOATHOCTE | COBMECTHBIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEpPOATHOCTH CYMMBbI
coObiTHsA.  CroKeHHE U | COOBITHH. Y CIIOBHASI BEPOSITHOCTh. 3aBHCUMBIC M HE3aBUCHMBIE COOBITHS. Teopembl
YMHOYKEHHE BEPOSTHOCTEH | O BEPOSITHOCTH MPOM3BEACHUS COOBITHIA.
2
KomOunupoBanHoe 3aHstue
Tema 13.3 IIpodeccnonanbHO-OpUEHTHPOBAHHOE coJeprkaHue (conepkanue
BepostHOoCTB B | IPUKJIAJTHOTO MO/YJIfA)
pohecCHOHATBHBIX OTHOCHUTENBHAST YacTOTa COOBITHSA, CBOMCTBO €€ YCTOMUMBOCTU. CTaTUCTHYECKOE
3aj1auax onpeneneHue BeposaTHOCTU. O1leHKa BEPOSATHOCTH COOBITHS
[IpakTnueckoe 3anatue 4
Tema 13.4 Coneprkanue yaeOHOTo MaTepuasa
JuckperHas  ciydaiiHas | Buapl ciiydalHbeIx BennuuH. OIpeieicHue TUCKPETHOM CIy4alHOM BEIMYHHBI.
BEITUYMHA, 3aKOH ee | 3akoH pacmpeeNieHuss JTUCKPETHOM ciydailHOW BenuuyuHbl. Ee 4ucioBbie
pacnpeeneHus XapaKTePUCTUKHU 4
KomOunupoBanHoe 3anstue
Tema 13.5 Copepxanue yueOHOTo MaTepuala
3agaun  mareMaTuudeckou | Bapwanmonnetit  psna.  [lomuron dactor u  rucrorpamma. CraTHCTHYECKHE
CTaTUCTUKH XapaKTEePUCTUKH psifia HAOII0JaeMbIX JTaHHBIX
Kom0OuHupoBaHHoe 3aHsTne
4
Tema 13.6 IIpogeccuonabHO-OPHEHTHPOBAHHOE coiepkaHue (conep:xxanue

CocraBnenne Tabmuiy o

NPHUKJIATHOT0 MOIYJIA)

OK-01, OK-02,
OK-04, IIK 1.1
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JyarpamMm Ha IpakTUKe

[TepBuunast 00pabOTKa CTATUCTHUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBieHue.
HaxoxaeHue cpeTHuX XapakKTepUCTHK, HAOII01aeMbIX JTAaHHBIX

[IpakTnueckoe 3anaTue 4
Tema 13.7 ConepxaHue yaeOHOTO MaTepralia
Pemenne 3aja4. | DneMeHTl KoMOMHAaTOpUKH. CoObITHE, BEpOATHOCTH cOObITHA. ClOXKEeHHe u
DneMeHTbI YMHOKEHHUE BEPOATHOCTEN
KOMOMHATOPHKH, KonTtponrHas padorta 2
CTaTUCTUKM U  TEOPHUH
BEPOSITHOCTEN
Pasznen 14. YpaBHenus u 22
HepaBeHCTBa
Tema 14.1 Conepkanune yaeOHOTO MaTepHasa
PaBHOCMIIBHOCTB PaBHOCWMIIBHOCTE ypaBHeHUN W HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPABEHCTB. | pABHOCWIIBHBIX MEPEX0Jax B YpaBHEHHWSIX M HepaBeHcTBaxX. OOmmMe MeTobI
OOmue MeTobl pEICHNsT | pellieHHs YpaBHEHUI: Mepexoj OT paBeHCTBAa (YHKIMI K PaBCHCTBY apryMEHTOB 4
JUIS MOHOTOHHBIX (DYHKIIMH, METOJ pa3joKEHUs Ha MHO>KMTEIU, METO] BBEICHUS
HOBOM NIEPEeMEHHOM, PYHKIIMOHAITBHO-TPAPUISCKUN METO
[IpakTueckoe 3anaTue
Tema 14.2 Coneprkanue yaeOHOro MaTepuasa
I'paduaeckuit MeTo[ | OOmme MEeTOIbl PEIICHHUS HEPABEHCTB: MEPEX0/l OT CPAaBHEHUS 3HAYCHHUH (PYHKIIHI OK-01, OK-02,
pelieHus YPaBHEHHH, | K CPAaBHEGHUIO 3HAYCHHWU apryMeHTOB [UIS MOHOTOHHBIX (YHKIUH, METOX OK-04, IIK 1.1
HEPaBEHCTB UHTEPBaNIOB, QyHKIIMOHATBLHO-Tpaduueckuil Mmeto. ['padudeckuii Meto pemeHus
ypaBHEHUI U HEPABEHCTB 4
KomOunupoBanHoe 3anstue
Tema 14.3 Copepxanue yueOHOTo MaTepuala
VYpaBHenus u HepaBeHCTBa | OnpeneneHue Moayns. Packpeitme Monyns mo omnpeaenenuto. Ilpocreiimue
C MOJyJIEM YPaBHEHUsI U HEPABEHCTBA ¢ MOAYJEM. [IpuMeHeHre paBHOCHIIBHBIX IIEPEXOI0OB B
ONPENIETICHHBIX TUIIaX YPaBHEHU U HEPABEHCTB C MOJIYJIEM 2

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.4
VYpaBHEHUSI 1 HEPABEHCTBA

CopnepxaHue yueOHOTO MaTepualia

3HaKOMCTBO C nmapaMeTpoM. HpOCTCﬁH.IHC YpaBHCHHA U HCPABCHCTBA C ITapaMETPOM
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C mapamMeTpaMu KomOunnpoBaHHoe 3aHsTHE 2
Tema 14.5 IIpodeccuonaTbHO-OPHEHTHPOBAHHOE co/iep:kaHue (conepxxanme
CocraBieHHEe U pELICHHE | MPUKJIATHOTO MOTYJIsI)
npodeccuoHanbHBIX 337au | PerieHune TEKCTOBBIX 33134 PO(eCCHOHATBHOTO COICPIKAHUS
C TIOMOUIBIO YPaBHEHHUN [IpakTuyeckue 3aHATHSL 8
Tema 14.6 ConepxaHue yaeOHOTO MaTepuaia
Penrenue 3a1a4. | OOmue MeToAbl pPelieHUs] ypaBHEHUH. YpaBHEHMS M HEPaBEHCTBA C MOIYJIEM U C
VpaBHEHUS U HEPABEHCTBA | IIapaMeTPaMH

[IpakTrueckoe 3aHsATHE 2
CamocrosiTesibHast padora 6
KoncyabTanus 6
IIpome:kyTounasi arrectanusi (JK3aMeH) 6
Bcero: ’ 330
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3. YcJi0BUS peajiu3aluy NPOrpaMmel 001eo0pa3oBaTe/ibHOM JUCHUIITHHBI

3.1. lna peajm3auuu NporpaMMmbl JMCUMIUVIMHBI MPeIyCMOTPEHbI CieAylolme
crenuaibHble NOMelleHus:

Peanuzauus nporpaMMmbl JUCHUILIMHBL TpeOyeT Haluuusg Yy4yeOHOro KaOuHeTa
MaTEeMaTUKH.

O6opynoBaHue yuyeOHOTO KaOUHETa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yYarOUIXCs;

- pabouee MEeCTO Mpeno/iaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- KOMILIEKT 3JI€KTPOHHBIX BUACOMATEPUATIOB;

- 3a/1aHMs1 111 KOHTPOJIBHBIX paboT;

- IpOECCUOHATILHO OPUEHTUPOBAHHBIE 3aaHUS;

- MaTepuabl HK3aMeHa.

Texuuueckue cpeacta oOydeHUs:

- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C HKPAHOM.

3.2. UudopmanuonHoe odecrieyeHne 00ydeHust

OcHOBHas JUTEpaTypa:
No n/n | ctounuk
1 Bepuep, A. JI. Maremaruka: anrebpa U Hadajga MaTeMaTUYECKOTO aHAJIN3a, TEOMETPHS:
10-i1 kmacc: 6a30BbIN ypoBeHb : yueOHuk / A. JI. Bepnep, A. I1. Kapn. — 4-¢ uzna., crep.
— Mocksa : Ilpocsemenne, 2022. — 367 c¢. — ISBN 978-5-09-091758-2. — Tekcr :

NeKTpoHHBIM //  JlaHb :  2JNEeKTpOHHO-OMOMMoTewHas  cucrema. —  URL:
https://e.lanbook.com/book/334403 (nara obpamenus: 24.01.2024).
2 Bepuep, A. JI. Matemaruka: anreOpa v Havyaja MaTeMaTHYeCKOTO aHAlIM3a, TEOMETPHS:

11-# kmacc: 6a30BbIi ypoBeHb : yueOHuK / A. JI. Bepnep, A. I1. Kapn. — 4-¢ uzn., crep.
— Mocksa : IIpocBemenue, 2022. — 239 ¢. — ISBN 978-5-09-091757-5. — Tekcr :
NeKTpoHHBIM //  JlaHb :  AJNEKTpOHHO-OMOMMoTewHas  cucrema. —  URL:
https://e.lanbook.com/book/334406 (nara obpamenus: 24.01.2024).

3 boromosioB, H. B. Maremaruka : y4eOHHUK JJIs CpeaHEro MpoQecCHOHAIBHOTO
ob6pazoBanus / H. B. boromosnos, I1. . Camoiinenko. — 5-¢ u3n., mepepad. u gomn. —
Mocksa : U3natensctBo FOpaiit, 2023. — 401 ¢. — (IIpodeccnonansuoe oOpa3zoBaHue).
— ISBN 978-5-534-07878-7. — Texkct : anexTpoHHbIH // OOpa3oBarensHas miardopma
HOpaiit [caiit]. — URL: https://urait.ru/bcode/511565 (nara obpamenus: 24.01.2024).

4 Bricirasi matematnka : yueOHHMK M TPAaKTUKYM 7S CpelHEro mnpogecCHOHAIBHOTO
obpazoBanus / M. b. XpumyHosa [u 1p.] ; mog o6meii pegakmnueit M. b. Xpurnynosoii, U.
N. [piranok. — MockBa : WzparensctBo IOpaitt, 2023. — 472 c. —
(ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-01497-6. — Teker
anekTpoHHbIH //  OOpazoBarenpHass mnatdopma  IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/513645 (nara obpamenus: 24.01.2024).

JlonoHUTENbHAS IUTEPATypa:
| Ne n/nt | MicTounux \
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1 MaremaTrka : anreOpa ¥ Hadajga MaTeMaTHUECKOTO aHalu3a, reomerpus. Anrebpa u
Havaia maremaruyeckoro aHanmsa. 10 kmace : yueObnuk / HO. M. Komsrun, M. B.
TkauéBa, H. E. ®&moposa, M. WN. I[llabynun. — 10-e wusn., crep. — Mocksa :
IIpocsemenue, 2022. — 384 c. — ISBN 978-5-09-087550-9. — TekcT : a5eKkTpoHHbIH //
Jlanb : anexTponHO-OuOMMOoTeuHas cucrema. — URL: https://e.lanbook.com/book/334559
(mata obpamenus: 24.01.2024).

2 Maremaruka : anreOpa W Hayajla MaTEMaTUYECKOrO aHalu3a, reoMeTpus. Anrebpa u
Hayajla MareMatudeckoro amamusa. 11 xmacc : yueOnuk / FO. M. Komsrmr, M. B.
TkauéBa, H. E. ®&moposa, M. WN. I[labynun. — 10-e¢ wusm., crep. — Mocksa :
[Ipoceemenue, 2022. — 384 ¢. — ISBN 978-5-09-087603-2. — Tekct : 31eKTpOHHBIH //
Jlanb : anexTponHo-OuOMMOoTeuHas cucrema. — URL: https://e.lanbook.com/book/334562
(mara o6pamenus: 24.01.2024).

3 boromonos, H. B. Tlpaktuueckue 3aHsaTHs no maremaruke B 2 4. Yacte 1 : yueGHOE
rnocobue st cpeaHero npodeccuonanbHoro oopaszoanus / H. B. boromomos. — 11-¢
u3n., nepepad. m gon. — MockBa : W3natenbctBo IOpaiit, 2023. — 326 c. —
(ITpodeccuonanbaoe ooOpaszoBanue). — ISBN 978-5-534-08799-4. — Tekct
anekTpoHHsld  //  OOpazoBarenvHas 1atdopma  IOpaitt  [caiit]. —  URL:
https://urait.ru/bcode/512668 (mnara obpamenus: 24.01.2024).

4 boromonos, H. B. Tlpaktuueckue 3aHsaTHs mo mareMatuke B 2 4. Yacte 2 : yueOHOE
rmocobue mist cpeaHero npodeccuonaapaoro oopazosanus / H. B. boromomos. — 11-¢
u3n., nepepab. u gon. — MockBa : WsnatenbctBo IOpaiit, 2023. — 251 c¢. —
(ITpodeccuonansuoe ooOpaszoBanue). — ISBN 978-5-534-08803-8. — Tekct
anekTpoHHeld // OOpazoBarenvHas 1atdopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/512669 (nara obpamienus: 24.01.2024).

5 HopodeeBa, A. B. Marematuka. COOpHHK 3a1a4 : y4eOHO-IIPAaKTHUICCKOE TOocoOHe Ist

cpennero npodeccrnonansHoro 00pazosanus / A. B. lopodeeBa. — 2-¢ u3a. — Mockaa :
MznatensctBo FOpatit, 2023. — 176 c. — (Ilpodeccnonansaoe obpazosanue). — ISBN
978-5-534-15556-3. — Tekct : amektpoHHbIi // ObpazoBatenbHas 1iardopma FOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/512131 (nara o6pamenus: 24.01.2024).

NudopmanronHsie 31eKTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne i/

Hctounuk

1

Bcepoccuiickne untepHer-omummmansl. - URL:  https://online-olympiad.ru / (mara
obpamienus: 12.02.2024). - TeKCT: 37EKTPOHHBIH.

2 Enunas xosutekuus 1udpoBbix oOpa3oBarenbHbIx pecypcoB. - URL: http://school-
collection.edu.ru (marta oopamenust: 08.02.2024). - TeKCT: 2IeKTPOHHBIIA.

3 Nudopmanmonnas cucrema «EquHOE OKHO JOCTyNa K 00pa3oBaTelbHBIM pecypcamy. -
URL.: http://window.edu.ru/ (mara o6pamenwus: 02.02.2024). - TeKkcT: 3I€KTPOHHBII.

4 Hayunass snekrponnas OuOmuotreka (HDB). - URL: http://www.elibrary.ru (mara
obpamienus: 12.07.2023). - TeKCT: 3J€KTPOHHBIIA.

5 OTkpeiThIil KOUTeMK. Matemaruka. - URL: https://mathematics.ru / (mata oOpareHwus:
12.01.2024). - TekcT: 3JIeKTPOHHBbIIL.

6 [ToBTopum matemaruky. - URL: http://www.mathteachers.narod.ru / (mata oOparueHus:
12.01.2024). - TekcT: 3JIeKTPOHHBbIIL.

7 CnpaBouHHUK 10 MaTeMaTuKe IS IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.01.2024). -
TeKCT: AIIEKTPOHHBIN.

8 Cpennsis Matematudeckas HWHTepHeT mikoia. - URL: http://www.bymath.net/ (marta
oOpanienus: 12.01.2024). - TekcT: 37CKTPOHHBIH.

9 ®enepanbhblii opran «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru/ (mata

oOpamienus: 02.01.2024). - TekcT: 37CKTPOHHBIH.
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[Tepuonnueckue U3 gaHus:

EctecTBeHHBIC U TEXHUUECKUE HAYKH : HAy4d. KypHan /T pea. A. SI. XaBkua. — MockBa

1 : 000 "UzparenserBo "Crnyraukt", 2002 — .— Boixoaut 12 pa3z B roa. — ISBN
nevyaTHo Bepcuu 1684 — 2626. — Tekct : HenmocpeACTBEHHBIH.
BECTHHK BOPOHEXXCKOI'O TOCYJJAPCTBEHHOI'O YHUBEPCUTETA. CEPUA
: DU3UKA. MATEMATUKA : HaydHbIid )KypHAIT / yapeIuTeb : BopoHexckuit

2 rocynapcTBeHHbIi yHuBepcuteT. — Boponex : 2000 — .— Ywuciio BbINyCcKOB B roa: 4. —

ISSN mewarnoit Bepcun: 1609-0705. — Tekcer : anextponnsiii //IBC elibrary [caiit]. —
URL : https://www.elibrary.ru/contents.asp?id=50513654 (nata oopamienus: 24.01.2024)
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111€00pa30BaTEeIbLHOM

AUCIHHUIIJINHBI

Kontposb um omeHka pe3yiabTaTOB OCBOEHHS 00I1€00pa3oBaTEbHON AUCIUIUIMHBI

pacKphIBalOTCS  4yepes

JTUCIHUIIIMHAPHBIE

pe3yabTaThl,

HaIpaBJICHHLIC Ha

dbopmupoBaHue 0o0mMMUX U MpodecCHOHANTBHBIX KOMIIETEHIIMN MO pa3jenaM U TemMam
coJiep KaHusl y4eOHOro MaTrepuana.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHbIX
KOMIIETEHI[US MeponpusiTUs
OK 01. Beibupats criocoOb1 P 1, Temal.1, 1.2, 1.3 T-0/cl.4,1.5,1.6 | TecrupoBanue
pelIeHus 3aaa4 P 2, TeMmsl 21, 22, 23, 24, 2.5 H'O/C, VY CcTHBIN OIpoC
npodecCuoHaTbHOM 2.6 MaremaTuyeckuii
eATETBHOCTH P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, 3.4 TKTAHT
P4, Temnr 4.1,4.2,4.3,4.4,45, 4.6,4.7
MIPUMEHHUTEIEHO T-o/c, 4.8, 4.9, 4.10, 4.11 NuauBuayansHas
K pa3IMYHbBIM KOHTCKCTaM P 5’ TeMmsl 5_1, 5.2 CaMOCTOATEIbHAsA
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabota
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, pe3yIabTATOB

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13, 7.14,7.15, 7.16, 7.17

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MPaKTUYECKUX PadboT
3anuTa TBOPUYECKUX
pabot

KontponbHas padota

Brimonxenue

A LS Tty | reeemamem

P 12, Temsr 12.1, 12.2, 12.3, 12.4 S

P 13, Temsr 13.1, 13.2, 13.3,13.4, 13.5

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 02. HUcnions3oBars P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIC CPE/ICTBA 1.6 YCTHBIN ompoc
[OMCKA, aHAJIM3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/¢, | Maremaruueckuii
HHTEpTpeTatin 1232 Temst 3.1, 3.2, 3.3 -o/c, 3.4 AMICTATT
undopmauum, u P4 Temwi 4.1,42, 43, 44, 45, 4.6, 47 | AHABHAYaIbHAS
UHGPOPMAIIMOHHBIE T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
TEXHOJIOTUM JIJIs P35, Temsr 5.1,5.2 pabota
BBINIOJTHEHUSA 3a7a4 P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenue
npodeccruoHaIbHON 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB
NEATENBHOCTH P 7, Temer 7.1,7.2,7.3,7.4,7.5,7.6, IPAKTHYECKUX paboT

7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

3amuTa TBOPYECKUX
pabot

KonTpomnbHas pabota
Brimonnenue
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P 10, Temsr 10.1, 10.2, 10.3, 10.4 9K3aMEHAIlMOHHBIX

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 3aJaHui

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 04. DddexTrBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
B3aMMO/ICMCTBOBATh U 1.6 YcrHbI onpoc
paboTaTh B KOJJIEKTHBE U 12) 62’ Tembr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuii
KoMare P 3, Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4 AMICTatT

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBHIyaTbHAS

IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHAA

PS5, Temn 5.1,5.2 paborta

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToB

P7,Temen 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13, 7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1, 9.2, 9.3, 9.4,9.5

MPAKTHYECKUX padboT
3anuTa TBOPYECKHUX

KontponpHas padota

Beinosinenune
P 10, Temsr 10.1, 10.2, 10.3, 10.4
9K3aMEHAlMOHHBIX
P 11, Tems 11.1, 11.2, 11.3 I1-o/c, .
11.4,11.5,11.6 I-o/c, 11.7 Saani
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
IIK 1.1.0npenensats rpaHuist [TpodeccnonansHO-OpreHTUPBAHHBIE TectupoBanue
3EMJICIIONIB30BaHUA I'OPHBIX U 3alaHus VYV CTHEBIN OIIpocC
3€MCIBbHBIX OTBOOOB. MareMaTHUYeCKUt
JUKTaHT
NunuBunyansHas
CaMOCTOAITEIbHAS
paborta
IIpencrasienue
pe3ynbTaToOB

MPAKTUYCCKUX pa60T
3aH_II/ITa TBOPYCCKHUX

KonTpomnpnas pabota
Brimonnenue
9K3aMEHAIlMOHHBIX
3aJaHuM

40

MoanucaHo ¢ ucnonb3oBanuem MO axusigner
Bepcus 1.0, (c) 2021 Anekcanap CvmoHoB
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