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OBILIAA XAPAKTEPUCTHUKA PABOYEN YYEBHOM

JUCHUIIVIMHBI MATEMATHKA

IHPOT'PAMMOBI

PaGouyass mnporpamma peajausyerca B cooTBeTcTBMM ¢ KoHuenmuend npenojgaBaHus
0011e00pa30BaTENbHBIX AUCIUILUINH C yIeTOM NpOo(eCCHOHATBFHON HAIPaBICHHOCTH MPOTpaMM
CIIO, peanuzyeMbix Ha 6a3e OCHOBHOIO 00I11ero o0pa3oBaHus, yTBEPKIAECHHON paclopshHKeHUEM
MunuctepctBa npocsemenns: Poccuiickoit @eaepanun ot 30.04.2021 Ne P-98, na ocHoBanun
nuchbMa JlemapramMeHTa TOCyJapCTBEHHOW MOJHMTHUKUA B cepe cpemHero mpogecCHoHaIbHOTO
oOpazoBaHusi M MpodecCHOHATHPHOTO 00y4YeHuss MwuHucCTEepcTBa mpocBemenus Poccuiickoit

®enepaunu ot 30.08.2021 Ne 05-1136 «O HanpaBiaeHUN METOIMK MPENOIaBAHUD.
1.2. Heau u ni1anHupyeMble pe3yJibTAThl OCBOEHHUS THCHHUIIJIMHBI:

1.2.1. leanb aucuMnjanHbI

Conepkanne mporpamMmbl  00mIe00pa3oBaTeIbHOW — MTUCHUIUIMHBI  «MaremaTtuka
HaIpaBJIEeHO Ha JOCTW)KCHHUE PE3yIbTATOB €€ M3YUYCHHS B COOTBETCTBHH ¢ TpeboBanmsimu OI'OC

COO ¢ yugerom npodeccuonansuoit HanpasiaeHHocTd OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJjbTaThbl OCBOEHHUSI 001€00Pa30BATEJbHOW JUCHHUIUIMHBI B
coorBercTBUU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco0oe 3HaueHKe qUCUMITIIMHA UMeeT pu GpopmupoBanuu u pazsutuu OK u JIP

I[lnannpyemble pe3yjbTaThbl 00yUeHUsI

O0mue KoMNeTEeHIUH,

JIMYHOCTHBIE
pe3yJbTaThbl

O0mmue

III/ICIII/IHJII/IHaprIe

OK 01. Bribupatp
CHOCOOBI PEeLICHUS
3amad
npoecCuoHAITBHOU
JESATeITbHOCTH
MIPUMEHUTEIEHO

K Pa3JInYHBIM
KOHTEKCTaM

JIP 13 T'oTOBHOCTH
obOy4Jaromierocs
COOTBETCTBOBATH
OKUTAHHSIM
paboToaTenei:
OTBETCTBCHHBIHN

COTPY/IHUK,

B ygactu tpynosoro
BOCITUTAHMUSL:

- TOTOBHOCTb K TPYAY,
OCO3HAHUE LIEHHOCTU
MacTepCTBa, TPYJA0JIIO0HE;

- TOTOBHOCTb K aKTUBHOM
NeSITeIbHOCTH
TEXHOJIOTUYECKOUN 1
COLIMAIbHOM HAIIPABIICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh,
IUTAaHUPOBATh U
CaMOCTOSITEIbHO BBIIOIHSTD
TaKyIo JeSITeIbHOCTb;

- UHTEpEC K pa3InYHbIM
chepam podecCuoHATBHOU
NeSITEeNIbHOCTH,

-BJIAZICTh METOJAMH JI0Ka3aTEeNbCTB,
AITOPUTMAaMH PEIICHUS 33/1a4; YMEHUE
(bopMyITHpOBATh ONPEIEIICHUS, AKCHOMBI
1 TEOPEMBI, IPUMEHSTh UX, TPOBOJIHTH
J0Ka3aTeIbHBIE PACCYKICHUS B X0/
peleHus 3a/1a4;

- YMETh OTIEPHPOBATH TIOHATHSIMH:
CTENEeHb YucIa, Jorapudm uucna;
YMEHHUE BBITIOJHATH BHIYHCIICHHE
3HaYeHUH U npeoOpa3oBaHUs
BBIPQKCHUH CO CTETICHSIMH U
norapudmamu, mpeodpa3zoBaHUs IPOOHO-
paIMOHAJILHBIX BRIPAKCHHIA,

- YMETh OTIEPHPOBATH TOHATHSIMH:
panroHabHbIE, HPPAIIOHAIBHBIE,
MoKa3aTelbHbIE, CTETICHHBIE,




JUCHMUIUTMHAPOBAHHBIM,
TPYIOTFOOMBEIH,
HalleJICHHBIN Ha
JOCTHKEHHUE
ITOCTaBJIEHHBIX 3a/1a4,
3¢ deKTUBHO
B3aMMOJICHCTBYIOIINH C
YJ€HaMH KOMaH/bl,
COTPYIHUYAIOIIUN C
JIPYTUMHU JTHOJIbMH,
MPOEKTHO MBICIISIIUN.

OBnazieHue yHUBEpCAIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMHU
JNEUCTBUSMU:

a) 6a30BBIC TIOTUYECKHE
NEUCTBUA:

- CaMOCTOATEILHO
dbopmynupoBaTh U
aKTyaJlu3upoBaTh MpoliIemy,
paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIIMBATh
CYIIIECTBCHHBIN MPU3HAK WUITH
OCHOBAHUS JUTsI CPAaBHEHMUS,
Kiaccudukanuu u 00001IeHNS;
- OTIPENEIISTh 1EH
NeSITeTbHOCTH, 33]1aBaTh
rapamMeTpbl U KPUTEPUHU UX
JOCTHOKCHHS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTHUBOPEUHS B
paccMaTpUBaEeMBbIX SIBJICHUSX;
- BHOCUTH KOPPEKTHUBHI B
NEeSITeTbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJILTATOB
LIEJISIM, OTICHUBATh PUCKH
IMOCJICICTBUM ACATCILHOCTH;
- pa3BUBATh KPEATHBHOE
MBIIIUICHUE TIPU PEIICHUHN
KU3HEHHBIX TTPOOIEM

0) 0a30BBIC UCCIIEOBATEIIHCKIE
NEUCTBUA:

- BJIQ/ICTh HABBIKAMHU y4eOHO-
HCCIEN0BATEIBCKON U
MPOEKTHOM AESATEIbHOCTH,
HaBBIKAMU Pa3PEIICHHS
npooieM;

- BBISIBIISITH IPUYMHHO-
CJICICTBEHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh THUIIOTE3Y €€
penieHus, HaXOIUTh
apryMEHTHI JIJIs1
JI0Ka3aTelIbCTBA CBOMX
YTBEPKJICHHH, 3a/1aBaTh

JorapupmMuueckue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATUAMU:
GbyHKIMS, HeTpepbIBHAs QyHKIUS,
MPOM3BOIHAs, TIEpBOOOpa3Hasl,
OTIpEe/IeNIEHHBIN HHTETrpall;, yMEHHE
HAXOJUTh MPOU3BOIHBIE JIEMEHTAPHBIX
(GYHKIM, UCIIONIBb3Ys CIPABOYHBIE
MaTepHalIbl; UCCIEI0BATh B IPOCTEHIINX
cilydasix GyHKIIMM HA MOHOTOHHOCTb,
HaXOJUTh HAUMOOJIbLIINE U HAUMEHBIIINE
3HaueHUs QYHKIMH; CTPOUTH rpapUKU
MHOTOYJIEHOB C UCIOJIb30BaHUEM
anmnapara MaTeMaTHYecKOro aHalln3a;
MIPUMEHSTH IPOU3BOJIHYIO MPU PELLICHUU
3aJla4 Ha JBUKEHHE; pelIaTh MPaKTHKO-
OpUEHTUPOBAaHHBIE 3a/1a4M HA
HauOOJbIINE U HAUMEHbILINE 3HAYCHMUS,
Ha HaXO0JIeHUE IMyTH, CKOPOCTU U
YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATUAMU:
panoHanbHas GyHKINS, TOKa3aTeabHas
GbyHKIMS, cTenenHas QyHKIus,
norapupmuueckast yHKLIUs,
TPUTOHOMETpUUECKHE (PYHKIIUH,
oOpaTtHbie GYHKIIUN; YMEHUE CTPOUTH
rpaduKy U3y4eHHbIX PYHKINH,
HCI0JIb30BaTh I'paUKK MPU U3yUEHUU
IIPOLIECCOB U 3aBUCUMOCTEN, IIPU
pELIeHNH 3a]a4 U3 IPYTuX y4eOHbIX
MIPEeIMETOB U 33/1a4 U3 pealbHOM KU3HU;
BbIpa)KkaTh (GOpMyJIaMu 3aBUCUMOCTH
MEXAY BEIMUNHAMU;

- YMETb peniaTbh TEKCTOBbIE 331a4U
Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIU U YaCTH, Ha JABH>KECHUE,
paboTy, CTOUMOCTb TOBAPOB U YCIYT,
HaJIOTH, 33/1a4M U3 00JIaCTH yIpaBJICHUS
JUYHBIMU ¥ CEMEUHBIMU (PUHAHCAMU);
COCTaBJISATh BBIPAXKEHUS, YPAaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3aJjauy, UCCIIEJ0BATh IIOJIYYEHHOE
pellIeHre U OLIEHUBATh




rapaMeTpsl U KpUTEPUHU
peIICHHUS;

- aHaJ'II/I3I/IpOBaTB HOHy‘IeHHI)IG B
XOJIC PEIICHHS 3a/1a91
pe3yabTaThl, KPUTUYECKHU
OIICHUBATHh UX ,I[OCTOBGpHOCTI:j
HpOFHO3I/IpOBaTB N3MCHCHUC B
HOBBIX YCJ'IOBI/HIX;

-- YMETh IMEPECHOCHUTH 3HAHUS B
MO3HABATEIBHYIO U
MIPaKTUYECKYI0 00J1acTH
KHU3HEACATCIIBHOCTH,

- YMCTB I/IHTCFpI/IpOBaTB 3HAHUS
nu3 pa3HBIX HpGI[MGTHBIX
oOJjacrei;

- BbIIBUT'aTh HOBBIC UJIEU,
HpCHHaFaTB OpI/IFI/IHaJ'H)HI)Ie
IIoaXoabl U pCIHeHI/ISI;

M CIIOCOOHOCTh UX
KCIIOJIE30BAHMS B
IM03HABATCILHOM B COIMAJIbHOM
IIPAKTHUKE

[IPaBA0I000HOCTh PE3Y/IbTATOB;

- YMETb ONEPUPOBATH MOHATUAMU:
cpenHee apupmMeTudyeckoe, MeuaHa,
HauOOoJIbIlIee U HAUMEHbIIee 3HAUCHMUS,
pa3max, JUCIEPCHs], CTAaHAAPTHOE
OTKJIOHEHHUE YUCIIOBOT0 Habopa; yMeHue
U3BJIEKAaTh, UHTEPIIPETUPOBATH
nH(pOpMaLKIO, IPEICTABICHHYIO B
Tabyuuax, Ha Auarpammax, rpapukax,
OTpaXKaroIIYI0 CBOKMCTBA PEATbHBIX
IIPOLIECCOB U SIBJICHUHN; IPEICTABIISTD
MH(}OPMALIKIO C TOMOLIbIO TAOIUI] U
yarpamm; UcciieZjoBaTh CTaTUCTHUECKUE
JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpaduyecKux METOJ0B U AIEKTPOHHBIX
CPEICTB;

- YMETb ONEPUPOBATH MOHATUAMU:
CIIy4aiiHbIH OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIy4alfHOTO COOBITHUS;
YMEHHE BBIYUCIIATH BEPOSITHOCTD C
HCI0JIb30BaHNEM I'pa)UUeCKUX METO/I0B;
MIPUMEHSTH (POPMYIIBI CIIOKEHUS U
YMHOEHUS BEPOSTHOCTEM,
KOMOUHaTOpHbIE (aKThl U (GOPMYIIBI IpU
pEILIeHNH 3a]1a4; OLIEHUBATh BEPOSATHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO CO
ClIy4allHbIMH BEJIMUYMHAMU; YMEHUE
MIPUBOJIUTH IPUMEPHI MTPOSBICHUS
3aKOHA OOJIBIIMX YKCET B IPUPOTHBIX U
OOIIECTBEHHEIX SIBJICHHIX;

- YMETb ONEPUPOBATh MOHATUAMU: TOUKA,
npsiMasi, INOCKOCTb, IPOCTPAHCTBO,
JBYIPaHHBIN YrOJI, CKPEIMBAIOIIUECS
MpsiMble, TApAJUIETLHOCTD U
NEPIEeHIUKYIAPHOCTD NMPSMBIX U
IJI0CKOCTEH, Yrol MEeXIy IPSIMbIMH,
YToJ MEXIY IPSIMON U TIOCKOCTHIO,
YTOJI MEXAY IIIOCKOCTSIMU, PACCTOSIHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHUE
MEXAY NPSAMbIMU, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMU; YMEHHUE UCIO0JIb30BaTh
IIPU pEeLIeHNUH 33]1a4 U3y4eHHbIE (aKThl U
TEOPEMBI TNIAHUMETPUN; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB




OKPY’KaIOILIEro MUPa;
- YMETh OTIEPHPOBATH TIOHATHSIMH:
MHOTOTPaHHUK, CEUEHUE
MHOTOTpaHHUKA, Ky0, mapajieienumne],
npusMa, nupamuja, purypa u
MOBEPXHOCTDH BPAICHHSI, IIFITHH/IP,
KOHYC, 1ap, chepa, cedeHus pUurypsl
BpaIlIeHHUs], IIJIOCKOCTh, KacaroIasicst
cdepsl, IUINHIPA, KOHYCA, TUIOAh
MOBEPXHOCTH TUPAMU/IBI, IPU3MEI,
KOHYca, WIMHJIpa, IJI0maab chepsl,
00BeM Ky0a, IpsIMOYTOJIbHOTO
napajuiesienunesaa, upamMmuibl, IPU3MBI,
HWIMHpA, KOHYyCa, [1apa; yMEHHe
n300paxxaTh MHOTOI'PaHHUKH U
MIOBEPXHOCTHU BpAIlICHUS, UX CEUEHUS OT
PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U JIEKTPOHHBIX CPEJCTB;
YMEHHE pacro3HaBaTh CUMMETPUIO B
MIPOCTPAHCTBE; YMEHHE Paclo3HaBaTh
MPaBHIIbHBIE MHOTOTPaHHUKH;

YMETh OTIEPHPOBATH OHATHUSIMHU:
JBUKEHHE B IPOCTPAHCTBE, 110100HbIE
¢Gurypsl B IpOCTPaHCTBE; UCIOJIb30BATh
OTHOILIEHHUE IIJIOIIAIeH TOBEPXHOCTEN U
00BeMOB MOJOOHBIX UTYp IIPU
pEILIeHNH 3a]1aY;

- YMETh BBIYUCIIATH TEOMETPHUECKHE
BEJIMYUHBI (JIJTUHA, YTOJI, TUIOIIAIb,
00BeM, IIIoLAab IOBEPXHOCTH),
UCIO0JIb3YS U3YUYEHHbIE GOPMYIIbI U
METO/IBI;

- YMETh OTIEPHPOBATH TIOHATHSIMH:
MPsIMOYTOJIbHAsI cUcTeMa KOOpAUHAT,
KOOPAMHATHI TOYKH, BEKTOP,
KOOPJMHATBl BEKTOPA, CKAISIPHOE
[IPOU3BEACHUE, YTOJl MEX/y BEKTOpaMH,
CyMMa BEKTOPOB, [IPOU3BEACHHUE BEKTOPA
Ha YHCJI0; HAXOUTh C IIOMOIIBIO
M3YyYEHHBIX (HOPMYJT KOOPIUHATHI
CepeHbI OTPEe3Ka, PaCCTOSHUE MEX Y
IBYMSI TOUKAMHU;

-yMETbh BBIOMPATH MO X0 TSI
M3YYEHHBIN METOJ ISl pELIeHUs 3a/1a4H,




pacrno3HaBaTh MaTeMaTu4yeckue QaxKThl U
MaTE€MaTHYE€CKUE MOJIEIN B IIPUPOIHBIX
1 OOLIECTBEHHBIX SBJICHUSX, B
HCKYCCTBE; YMEHHE IIPUBOJIUTH IPUMEPBI
MaTEeMAaTHYECKUX OTKPBITUN POCCUHCKOU
Y MUPOBOM MaTEMaTUYECKON HAyKU

OK 02. Ncnonb30Bath
COBPEMEHHBIE CPE/ICTBA
MIOMCKA, aHAJIU3a U
UHTEpIpeTauu
uHpopmauuu, u
nH(pOpMaLlMOHHbIE
TEXHOJIOTUH JIJIs
BBINIOJIHEHUS 3a]1a4
npodecCuoHAIBHOU
NeSITeIbHOCTH

JIP 14 IIpuoGpectu
HaBBIK OIICHKU
uH(popmMaluy B
uudpoBoii cpene, ee
JIOCTOBEPHOCT,
CIIOCOOHOCTH CTPOUTH
JIOTUYECKUE
YMO3aKJIIO4YEeHUS Ha
OCHOBAaHUU
MOCTyNAKIIEH
nHGOpPMAIINU U TAHHBIX

B o6iiacTu 1eHHOCTH HaAy4HOTO
MO3HAHUS:
-chOpMHUPOBAHHOCTD
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
0OLIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha UAJIOre
KYJIBTYp, CIIOCOOCTBYIOLLETO
OCO3HAHHUIO CBOEr0 MECTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEpILIEHCTBOBAHUE
SI3BIKOBOM M YUTATEIbCKON
KYJbTYphI KaK CpeJICTBa
B3aUMOJICCTBUS MEKY
JIOJIbMH ¥ TIO3HAHUS MUPA;

- OCO3HAHUE LIEHHOCTH
HAay4YHOM JIEATEIIbHOCTH,
TOTOBHOCTb OCYIIIECTBIISATH
MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO
NEeSTETFHOCTh MHANBUTyaTbHO
U B TpYIIIIE.

OBnazneHue yHUBEpCaIbHBIMU
y4eOHBIMH TTO3HABATEIHLHBIMHU
JNEUCTBUSMU:

B) paboTa ¢ nHpopmaiue:

- BJIQ/ICTh HABBIKAMHU
noJTy4eHust nHpopMauu us3
HMCTOYHUKOB Pa3HbIX TUTIOB,
CaMOCTOSITEJIBHO OCYLIECTBIISITh
MIOUCK, aHaJIu3,
CUCTEMAaTU3alNI0 U
WHTEpIpeTaIuo nupopmanuu
pa3IUYHBIX BUIOB U (popm
[Ipe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B

- YMETb ONEPUPOBATH MOHATUAMU:
panoHanbHas GyHKINS, TOKa3aTeIbHas
GyHKIMS, cTeneHHas QyHKIus,
norapupmuueckast yHKLINs,
TPUTOHOMETpUUECKHE (PYHKIUH,
obOpaTtHble GYHKIIUN; YMEHUE CTPOUTH
rpaduKy U3y4eHHbIX PYHKINH,
HCI0JIb30BaTh I'paUKK MPU U3yUEHUH
IIPOLIECCOB M 3aBUCUMOCTEN, IIPU
PELICHNH 3a]a4 U3 IPYTUX y4EOHbIX
MIPEeIMETOB U 33/1a4 U3 pealbHOM KU3HU;
BbIpaXKaTh (OpMyJIaMu 3aBUCUMOCTHU
MEXAY BEIMUNHAMU;

- YMETb ONEPUPOBATH MOHATUAMU:
TOXJIECTBO, TOK/IECTBEHHOE
npeoOpazoBaHue, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUH U
HEPaBEHCTB, PABHOCHJIBHOCTb
YpaBHEHUI, HEPABEHCTB U CUCTEM,
paloHaIbHble, UPpallOHAIbHbIE,
MO0Ka3aTesbHblE, CTETIEHHBIE,
JorapupmMuueckue,
TPUTOHOMETPUUECKHUE YPABHEHUS,
HEPAaBEHCTBA U CUCTEMBI; YMETh peIllaTh
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C
MIOMOIIBIO PA3IMYHBIX IPUEMOB; PELIATh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
apamMeTpoM; IPUMEHSATh YPaBHEHMUS,
HEPAaBEHCTBA, UX CUCTEMBI JUIsl PELICHUS
MaTeMaTUYECKHX 3ajlayd U 3aJa4 u3
pa3IMYHbIX 00J1aCTeN HayKu U peanbHON
KHU3HU;

- yMeTbh CBOOOJHO OTIEPUPOBATH
MOHATHUSAMHU: JIBUXKEHUE, apaljiebHbII
MEPEHOC, CUMMETPHS Ha IJIOCKOCTHU U B
IIPOCTPAHCTBE, TOBOPOT,
npeobpazoBaHue Mo100wus1, MO J00HBIE
¢burypsl; yMeTh pacro3HaBaTh paBHbIE U




pa3nuyuHbIX (hopmaTax c yuerom
Ha3zHaveHUs HHopMaIm u
LIEJIEBOW ayIMTOPUH, BBIOUpast
ONTUMAJIBHYIO (hopmy
IIpEJICTaBICHUS U
BU3yaJIH3aliy;

- OLIEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTH HH(POpMAIINH, €€
COOTBETCTBHUE IPABOBBIM U
MOPATBHO-ITHYECKUM HOpMaM;
- HCTI0JIb30BaTh CPEACTBA
MH(OPMaLIMOHHBIX U
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH B PELICHUH
KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3alMOHHBIX 33]1a4 C
coOnroeHreM TpeOoBaHu
SPrOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepekenusl,
MIPABOBBIX M STHYECKUX HOPM,
HOPM HMH(OPMaLUOHHON
0e30I1aCHOCTH;

- BJIQJICTh HABBIKAMHU
pacrno3HaBaHUs U 3alLUTHI
uH(popmanuy,
nH(OPMaALMOHHON
0€30MacHOCTH JIUYHOCTH

110100HbIE (QUTYPBI, B TOM YHCIIE B
MIPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETb UCIIOJIb30BaTh FTEOMETPUUECKHE
OTHOIIECHHUS, HAXOJUTh F€OMETPUUECKUE
BEJIMYMHBI (JUTMHA, YroJl, TUIOIIA/b,
00bEM) TP PEIICHUN 3a/1a4 U3 IPYrux
y4eOHBIX MPEIMETOB U U3 PealIbHOM
KU3ZHU

OK 03. [Tnanuposats u
peann30BBIBATH
cOoOCTBEHHOE
npodecCHoHAIBHOE U
JMYHOCTHOE Pa3BHUTHE,
PEIIPUHIMATETBCKYIO
JEATENbHOCTD B
npodecCuoHAITBHOM
cdepe, UCTIOJIB30BATh
3HAHUS 110 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaITUSIX

JIP 19 ®opmuposars

B oGmnactu myxoBHO-
HPaBCTBCHHOI'O BOCIIMTAHUSA:
-- cOpPMHUPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAHUA,
ATHYECKOTO MOBEICHHS,

- CHOCOOHOCTH OLIEHMBATDH
CUTyallMIO U IIPUHUMATb
OCO3HAHHBIE pelIeHMS,
OPUEHTUPYSICH HA MOPAJIbHO-
HPaBCTBCHHBIC HOPMbI
[EHHOCTH;

- OCO3HaHUE JTMYHOTO BKJIa/Ia B
IIOCTPOECHUE YCTOWUYNBOTO
Oynyuiero;

- OTBETCTBECHHOC OTHOIIICHUEC K

- YMETh OTIEPHPOBATH TIOHATHSIMH:
paloHaIbHble, UPpPALlIOHAIbHbIE,
MO0Ka3aTesbHblE, CTETIEHHBIE,
JorapupmMuueckue,
TPUTOHOMETPHYECKUE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OTIEPHPOBATH TOHATHSIMH:
MHOTOTPaHHUK, CEUEHUE
MHOTOTpaHHUKa, Ky0, napajuieenumne],
npusMa, nupamuja, purypa u
MOBEPXHOCTDH BPAICHHSI, IIFITHH/IP,
KOHYC, 1map, cdepa, cedeHus pUurypsl
BpaIlIeHHUs], IIJIOCKOCTh, KacaroIasicst
cdepsl, IIIUHIPA, KOHYCA, TUIOMIA b
MOBEPXHOCTH THUPAMU/IBI, IPU3MEI,
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YBOXKHUTEIBHOE
OTHOIICHUSA
o0yJaronuxcs K
pe3yibTaTam
COOCTBEHHOTO U
qyXOT0 TpyJa.

CBOUM POJUTENSIM U (WIIN)
JIPYTUM YJICHAM CEMBH,
CO3JaHHMIO CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHSATHS
LIEHHOCTEN CEMEWHOM )KU3HHU B
COOTBETCTBUU C TPAJTHUIIHSIMH
Hapo 0B Poccuu;

OBnazeHue yHUBEpCAIbHBIMU
PETYJISTUBHBIMH JCHCTBHUSIMH:
a) caMOOpraHu3aIus:

- CaMOCTOSATEIbHO
OCYILIECTBIISITh
[103HABATEIbHYIO
JCSITeIIbHOCTb, BBISBIISATH
po0JIeMbl, CTaBUTh U
dhopmyaupoBaTh COOCTBEHHBIC
3a/1auu B 00pa30BaTEIHLHOM
NESITSIILHOCTH M KU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSTEIBbHO COCTaBIISATh
IJIaH pEelIeHUs TPOOIIEMBI C
Y4€TOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1
MIPEATNIOYTEHNH;

- J1aBaTh OIICHKY HOBBIM
CUTYAITUSIM;

CHocoOCTBOBATH
(hOopMUPOBAHUIO U TIPOSIBICHHUIO
ITUPOKOH 3PYTUITUHU B PA3HBIX
001aCTIX 3HAHUM, ITIOCTOSIHHO
MOBBIIIATH CBOM
00pa3zoBaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:
WCII0JIb30BaTh MPUEMBI
pedaexcun s OTEHKH
CUTYallH, BbIOOpa BEPHOIO
peleHus;

- YMETh OLICHUBATh PUCKH H
CBOCBPEMEHHO IMPUHUMATh
PEIICHHS 10 X CHIDKCHUIO,

B) DMOIIMOHAJILHBIN HHTEIIIEKT,
MPEITOAr At
c(hopMUPOBAaHHOCTD:

KOHYyca, IWIMHAPA, TUIONIab chepsl,
00beM Ky0a, IpsIMOYTOJIbHOTO
napajuielienuIena, MupamMmuibl, IpU3MBI,
IMIIMH]IPA, KOHYCA, I1apa; yMEHUE
n300paxkaTh MHOTOI'PaHHUKH U
IMOBCPXHOCTHU BpallICHUA, UX CCUCHUSA OT
PYKH, C IOMOILBIO YEPTEKHBIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB,
YMETh Pacro3HaBaTh CAMMETPHIO B
IPOCTPAHCTBE; yMETh PACIIO3HABAThH
IMpaBHUJIbHBIC MHOTOTPaHHHUKH,

- YMCTb OIICPUPOBATH INOHATHUAMMU:
MpsAMOYTroJibHad CUCTEMA KOOPAWHAT,
KOOpAWHATbl TOYKHU, BEKTOP,
KOOPAMHATHI BEKTOPA, CKAISIPHOE
MIPOU3BEICHNE, YTOJI MEX]Ty BEKTOPaMH,
CyMMa BEKTOPOB, IIPOHU3BEICHUE BEKTOPA
Ha 4uCJI0, HAXOAUTh C IIOMOIIBIO
M3YYEHHBIX (POPMYII KOOPIUHATHI
CEpEeIMHBI OTPE3Ka, PACCTOSTHUE MEXKTY
ABYMA TOYKaMU
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BHYTPEHHEN MOTHBALIHUH,
BKJIFOYAOIIEN CTPEMIICHHE K
JTOCTHKCHHIO 1IN U YCIIEXY,
OINTHMH3M, MHUIIHATUBHOCTD,
YMEHHE AEHCTBOBATh, UCXOS
U3 CBOMX BO3MOYKHOCTEH;

- DMIATHH, BKITIOYAIOMIEeH
CITOCOOHOCTH IMTOHUMATh
SMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YIUTHIBATh €T0 IPH
OCYIIECTBICHUHU
KOMMYHHUKAIUHU, CITIOCOOHOCTH K
COYYBCTBHIO U
COTIEPEIKUBAHUIO;

- COIIMAJILHBIX HaBBIKOB,
BKJTFOYAFOIIHX CITIOCOOHOCTD
BBICTPAUBATh OTHOIIICHHUS C
JIPYTUMU JTHObMU, 3400 TUTHCA,
MPOSIBIISITH UHTEPEC U
paspeniaTh KOH(IUKTHI

OK 04. ODddexTuBHO
B3aMMOJICICTBOBATH U
paboTaTh B KOJUICKTHBE
1 KOMaH]Ie

TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITEIBHOCTH U
CaMOOIIPEIETICHUIO;
-OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATCIIHLCKOM,
MPOEKTHOM U COLMAIIBHOU
NeSITeNIbHOCTH;

OBnazieHue yHUBEpCaIbHBIMU
KOMMYHHKaTUBHBIMU
JNEUCTBUSMMU:

0) coBMecTHas ACSITEIHHOCTD:

- IOHUMATh U UCIIOJIb30BATh
MPEUMYIIECTBA KOMAHHOW U
UHIUBUAYAIbHON pabOThI;

- IPUHUMATh LIEJIM COBMECTHOM
NeSITEeNIbHOCTH,
OpraHU30BBIBATH U
KOOPJIMHUPOBATH AEUCTBHUS IO
€€ JIOCTH>KEHHUIO: COCTABIISITh
IIJIaH JEUCTBUMN, pacperesaTh
pOJIM C y4ETOM MHEHHI
Y4aCTHUKOB 00CYXJIaTh
pe3yJabTaThl COBMECTHOM
paboThI;

- YMETb ONEPUPOBATH MOHATUAMU:
CIIydailHbIH OMBIT U Cay4ailHOE COOBITHE,
BEPOSITHOCTh CIIy4alfHOTO COOBITHS;
YMETb BBIYUCIISITH BEPOSITHOCTD C
HCI0JIb30BaHNEM I'pa)UUECKUX METO/I0B;
MIPUMEHSTH (POPMYIIBI CIIOKEHUS U
YMHOEHUS BEPOSTHOCTEM,
KOMOUHaTOpHbIE (aKThl U (GOPMYIIBI IpU
pEILIeHNH 3a]1a4; OLIEHUBATh BEPOSATHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO CO
ClIy4allHbIMU BEJIMUYMHAMU; YMEHUE
MIPUBOJIUTH IPUMEPHI MTPOSIBIICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOTHBIX U
OOIIECTBEHHEIX SIBJICHHIX;

- yMeTb CBOOOJIHO ONEPUPOBATh
MOHATHUSIMU: CTETIEHD C LEJIbIM
II0Ka3aTeseM, KOpeHb HaTypaJbHOU
CTENEHHU, CTENEHb C pallMOHAIbHBIM
[I0Ka3aTesieM, CTENEeHb C
JNeUCTBUTENBHBIM (BELIECTBEHHBIM)
nokasaresem, Jorapudm yucia, CUHYC,
KOCHUHYC U TaHT€HC ITPOU3BOJIHLHOIO
qucia;

- yMeTb CBOOOJIHO ONEPUPOBATh
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- KOOPJIMHUPOBAThH U
BBITIOJIHATH Pa0OTYy B YCIOBHSIX
peaIbHOT0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHSI,

- OCYUIIECTBJIATH TIO3UTUBHOE
CTpaTeruueckoe MoBeIeHUE B
Pa3IUYHbIX CUTYaLUAX,
MPOSIBJIATH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHUIMATHBHBIM.

OBnazeHue yHUBEpCaIbHBIMU
PETYISTHBHBIMU JICHCTBHSIMU:
I') IPUHATHE ce0s ¥ IPYTUX
JOJCH:

- IPUHUMATh MOTHUBHI H
apryMeHThI IPYrux JIOAeH Mpu
aHaJIu3e pe3ysbTaToOB
NeSITeNIbHOCTH;

- IPU3HABaTh CBOE IPaBO U
IIpaBo APYTUX JKOACH Ha
OIIMOKU;

- pa3BUBATh CIIOCOOHOCTH
MIOHUMAaTh MUP C MO3ULIUU
JPYroro 4eyioBeKa

MOHATUAMU: rpa@uK QyHKIMH, 0OpaTHas
GyHKIMS, KOMIO3ULMS (PYHKIUH,
JTUHeHas QyHKUMA, KBaJApaTHUHas
¢byHKIMS, cTeneHHas QyHKIUS C [eJIbIM
[oKa3areaeM, TPUrOHOMETPUUECKHE
GbyHKIMHM, 0OpaTHbIE
TPUTOHOMETpUUECKHE (PYHKIIUH,
MoKasarejabHas 1 Jlorapupmuueckast
(GYHKIMM; yMETh CTPOUTH rpapuKu
(GYHKIMH, BBIIOJHATH IPE0Opa3oBaHUs
rpadukoB QpyHKUUIH;

- YMETb UCIIOJIb30BaTh rpapuKu
GYHKIMM 1151 ©3y4eHUs! IPOLECCOB U
3aBUCUMOCTEH IPU PELIEHUH 3a7a4 U3
JPYrux y4eOHbIX IIPEIMETOB U U3
peayibHOM KU3HU; BhIpaXXaTh (hopMmyliaMu
3aBUCHUMOCTHU MEX]ly BETMUMHAMY;

- cBOOOJIHO ONIEPUPOBATH MOHATUSAMMU:
YETHOCTh (DYHKIMH, IEPUOTUIHOCTD
(GYHKIMM, OTPaHUYEHHOCTh (YHKIINH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢byHKIMM, HauOoJIbLIIEe U HAUMEHbBIIIEE
3HaueHusl (YHKIMH Ha IPOMEKYTKE;
YMETb MPOBOJIUTH UCCIIEOBaHHE
byHKINH;

- YMETb HCIIOJIb30BaTh CBOMCTBA U
rpaguku QyHKIUN A1 pereHus
YpaBHEHUM, HEPABEHCTB U 3a]1a4 C
napaMmeTpamu; u300paxarb Ha
KOOPJIMHATHON IJIOCKOCTH MHOYECTBA
pEeLIeHUI ypaBHEHUI, HEPABEHCTB U UX
CUCTEM

OK 05. OcymiecTBasTh
YCTHYIO U TTUCHMEHHYIO
KOMMYHHKAITUIO Ha
roCyJIapCTBEHHOM
s3p1ke Poccuiickoi
denepanum ¢ yueToM
ocoOeHHOCTeH
COIMAIIBHOTO 1
KYJIbTYPHOTO
KOHTEKCTa

B o6nactH 3¢TeTUYECKOTO
BOCIIUTAHHS:

- 3CTETUYECKOE OTHOIIEHHE K
MUPY, BKITIOYas 3CTETUKY ObITa,
HAayYHOTO ¥ TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U
00IIeCTBEHHEIX OTHOIIICHHI;

- CIIOCOOHOCTH BOCIIPUHUMATh
pa3IMYHbIC BUIBI HCKYCCTBA,
TPaJUIIAN U TBOPYECTBO CBOETO
U APYTUX HAPOJIOB, ONIYIIATh
SMOIIMOHAILHOE BO3ICHCTBHE

- YMETh OIIEpUPOBATH MOHATUAMU:
cpenHee apupmMeTndyeckoe, MeauaHa,
HanOOJIbIIIEEC U HAUMEHBIIIEE 3HAUCHHS,
pa3Max, Tucnepcus, CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBOT0 Habopa; yMeHue
H3BJIEKATh, THTEPIIPETUPOBATH
nH(pOpMaINIO, MPEICTABICHHYIO B
TabnuIax, Ha quarpaMmax, rpapukax,
OTpaXKaroIIyI0 CBOKMCTBA PEATbHBIX
ImponeccoB u ﬂBHCHI/Iﬁ; IpeaACTaBIATh
MH(POPMAITUIO C TIOMOIIBIO TAOIHIT U
AuarpamMm; UCCIC€A0BaTh CTATUCTUUCCKUC




13

HCKYCCTBA;
- YOSXICHHOCTh B 3HAYMMOCTH
JUTsI IMYHOCTH U OOIIEeCTBA
OTEUECTBEHHOTO ¥ MHPOBOTO
HCKYCCTBA, STHUYECKUX
KYJIBTYPHBIX TPAJAULIAN U
HApOJHOTO TBOPYECTBA;

- TOTOBHOCTb K
CaMOBBIPXKECHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH Ka4ecTBa
TBOPUYECKOHN JTUYHOCTH;
OBnazneHue yHUBEpCAIbHBIMU
KOMMYHHKATHBHBIMH
JNEUCTBUSMU:

a) oOmieHue:

- OCYUIECTBJIATD
KOMMYHHUKAIIMU BO BCex cepax
KU3HH;

- pacnio3HaBaTh HeBepOaJIbHbIE
cpencTBa OOIIeHUs, TOHUMATh
3HAYCHHE COIMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKA
KOH(MDITUKTHBIX CUTYaIlHi |
CMSTYaTh KOH(MIUKTHI,

- Pa3BEpHYTO U JIOTUYHO
M3JIaraTh CBOIO TOUKY 3PEHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB

JTAHHBIE, B TOM YHCJIE C MIPUMEHEHUEM
rpaguIeCKUX METOJIOB U AIEKTPOHHBIX
CPEICTB;

- YMETh OIEPUPOBATH MOHATUSIMU: TOUKA,
npsAmMasi, II0CKOCTh, MPOCTPAHCTBO,
JBYIPaHHBIN YroJI, CKPEIMBAIOIIUEC
MpsAMbIE, NaPALIETBHOCTh U
MEPIEHANKYIISIPHOCTD MPSIMBIX U
IJIOCKOCTEM, Yo MEXIY MPSIMbIMU,
YIoJI MEeXAY NPSAMOU U TIIOCKOCTHIO,
YTOJI MEXAY IJIOCKOCTSIMU, PACCTOSIHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
MEXY MPSAMBIMU, PACCTOSTHHE MEKITY
IJTOCKOCTSIMH;

- YMETh UCIOJIb30BATh MPH PELICHUU
3a/1a4 U3y4eHHbIC (PaKThl U TEOPEMBI
IJIAHUMETPUH; YMEHHUE OLICHUBATh
pa3Mepbl 00bEKTOB OKPYKAOIIEr0 MUpa

OK 06. I[TposiBnsATH
TPk IaHCKO-
MaTPUOTHYECKYIO
TTO3UIIHIO,
JEMOHCTPHUPOBATH
OCO3HAaHHOE TTOBEACHHUE
Ha OCHOBE
TPAIUITHOHHBIX
00IIICYEIIOBEYCCKHUX
IICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHHU3ALUN
MEKHAIMOHAIBHEIX 1
MEXKPEITUTHO3HBIX
OTHOIIICHUH,

- 0CO3HaHUE 00yYarOIUMHUCS
POCCHICKOM Ipa)KJaHCKOMN
UJEHTUYHOCTH;

- LleJIEHANPaBJIEHHOE Pa3BUTHE
BHYTPEHHEHN MO3UIIUU
JIMYHOCTH Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH
HapoJ10B Poccuiickoi
denepannn, ICTOPUIECKUX U
HaIlMOHAJIbHO-KYJIbTYPHBIX
Tpaauuui, GopMUpOBaHHE
CUCTEMBbI 3HAYHMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYILIMOHHOTO

- YMETh pelaTh TEKCTOBBIE 339l
pa3HBIX TUTIOB (B TOM YHUCIIC HA
MIPOIICHTHI, JIOJH U YacTH, Ha IBUKCHUE,
paboTy, CTOUMOCTbH TOBAPOB U YCIYT,
HAJIOTH, 33/1a4H U3 00J1aCTH YIpaBICHUS
JUYHBIMU ¥ CEMEUHBIMU (PUHAHCAMU);
COCTABJISIT BBIPAKEHUS, YPAaBHEHHS,
HEPaBEHCTBA M UX CUCTEMBI 10 YCIOBHIO
3aJ]auu, UCCIIE0BATh TOJTYYEHHOE
peleHe 1 OleHUBATh
MPaBIIOTIO0OHOCTD PE3YIIbTATOB;

- YMETh OTIEPHPOBATH TIOHATHSIMH:
OTIpeieNieHne, aKCHoMa, TEOpeMa,
CJIEACTBUE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIILHBIC




14

IIPUMEHATH CTAHIAPThI
AHTUKOPPYILIHOHHOTO
ITOBEJICHUS

MHUPOBO33PEHUS,
[IPaBOCO3HAHUS,
9KOJIOTHYECKOU KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTH LIEIIH U
CTPOMTH )KU3HECHHBIC TUIAHBL;
B wacrtu rpaxxanckoro
BOCTIUTaHUS:

- OCO3HAHHUE CBOUX
KOHCTHTYIIMOHHBIX TIPaB U
00s13aHHOCTEH, YBaXKEHHE
3aKOHA U MPABOIOPAJIKA;

- IPUHATHE TPAJAUITMOHHBIX
HAIMOHAIbHBIX,
0011e4eI0BeUYeCKUX
T'YMaHUCTUYECKUX U
JIEeMOKPATUYECKHUX IIEHHOCTEH;
- TOTOBHOCTH ITPOTHUBOCTOSATH
UJIE0JIOTUH IKCTPEMU3MA,
HalMOHaIU3Ma, KceHopoOuu,
TMCKPUMHUHALIAH TI0
COLMABHBIM, PEIUTHO3HBIM,
pPacoBbIM, HAIIMOHATILHBIM
MpHU3HAKAM;

- TOTOBHOCTH BECTH
COBMECTHYIO JESITEIbHOCTD B
MHTEpecax rpakJaHCKOTO
o01ecTBa, yaacTBOBaTh B
caMOyINpaBJI€HUH B
0011e00pa3oBaTEIHHOM
OpraHu3aluu 1 JeTCKO-
IOHOIIIECKUX OPTaHU3aIUSX;

- YMEHHE B3aUMOJICHCTBOBATH C
COLMANIBHBIMUA UHCTUTYTaMH B
COOTBETCTBUU C WX QYHKIHUAMHU
Y Ha3HAuYCHHUEM;

- TOTOBHOCTH K TYMaHHTapHOUN

n BOJ'IOHTCpCKOﬁ JACATCIIBHOCTH,

MaTpUOTUYICCKOTI'O BOCIIMTAHUSA:
- cOpMHPOBAHHOCTH
POCCUICKOM I'PaKJaHCKON
UACHTUYHOCTHU, IaTPHUOTHU3MA,
YBa)KEHHsI K CBOEMY Hapoay,
YYBCTBA OTBECTCTBECHHOCTH
nepen Ponunoi, ropgoctu 3a

bopMyTUPOBKH; YMETh (POPMYIUPOBATH
00paTHOE ¥ MPOTHUBOIIOJIOKHOE
YTBEpPKICHHUE, IPUBOJAUTH IPUMEPHI U
KOHTPHPUMEPHI, UCIIOIb30BaTh METOJ]
MaTeMaTU4eCKOW MHAYKLUUU; TPOBOIUTD
JI0Ka3aTeJIbHbIE PACCYXKACHUS MTPU
pEILIeHNH 3a]1a4, OLIEHUBATh JIOTHYECKYIO
IIPAaBUJIBHOCTb PACCYXICHUM;

- yMeTb CBOOOJIHO ONEPUPOBATh
MOHATUSAMU: TIOCJIEI0BATEIBHOCTD,
apudmernyeckas nmporpeccus,
reoMeTpHuuecKas Mporpeccus,
OECKOHEYHO yOBIBarOIIast
reoMeTpHuuecKas porpeccus; yMeThb
3aJlaBaTh MOCIEA0BATEIbHOCTH, B TOM
YHClIe C TOMOILBIO PEKYPPEHTHBIX
(opmyur;

- YMETb BBIOMPATh NMOAXOALIUN METO
JUIS pellieHus 3a]]aul; TOHUMaHHe
3HAYUMOCTHU MaTE€MaTUKU B U3y4YEHUU
MIPUPOIHBIX U OOLIECTBEHHBIX MPOLIECCOB
U SBJICHUM; YMETh PacCllO3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMaTUKHU B
HCKYCCTBE, YMETb IPUBOJAUTH IIPUMEPHI
MaTE€MAaTHYECKUX OTKPBITUN POCCUHCKOU
Y MUPOBOM MaTEMaTUYECKON HAyKU
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CBOM Kpal, cBoro Ponuny, cBOM
SI3BIK ¥ KYJIBTYPY, IPOILIOC H
HacTosIIIee
MHOTOHAIIMOHAJIBHOIO HapoJa
Poccun;

- IICHHOCTHOE OTHOILIEHUE K
rocy/1apCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY H IIPUPOTHOMY
HaCJIEANIO0, TAaMATHHUKAM,
TpaguuusaM HapoJoB Poccun,
JnocTmkeHusM Poccnn B Hayke,
HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSAX U TPYJIC;

- ueiHas yOeKIeHHOCTb,
TOTOBHOCTb K CITYXKEHHUIO U
3amuTe OTedecTna,
OTBETCTBEHHOCTb 3a €T
cynp0y;

OCBOEHHBIE 00Y4arOIIUMHUCS
MEXIPEIMETHBIC IOHITHS U
YHUBEpCalIbHbIC YICOHbBIC
JCUCTBUS (PETYJIATUBHBIC,
[103HABaTENIbHbIE,
KOMMYHHMKATHBHBIE);

- CIIOCOOHOCTDb UX
HCII0JIb30BAaHUS B
ITI03HABATENBHOU U COLMATIBHOU
MIPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY
MJIAHUPOBAHUIO U
OCYILIECTBIICHUIO y4eOHOU
NeSITeIbHOCTH, OpraHu3aluu
y4eOHOTO COTPYAHUYECTBA C
MeJarornIecKuMu
pabOTHUKAMHU U CBEPCTHUKAMH,
K YYacCTHIO B IOCTPOCHUH
VHIUBUIyaTbHOU
00pa30BaTeNIbHOM TPAaeKTOpUU;
- OBJIaJICHUE HaBbIKaMU
y4eOHO-HCCIEA0BATEIbCKOM,
MPOEKTHOM U COLMATIBHOU
NesITeIbHOCTH
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OK 07. CogeiicTBoBaTh
COXPAaHEHHUIO
OKpYKarolleu Cpebl,
pecypcocOepeKeHHIo,
MIPUMEHSTH 3HaHUS 00
W3MCHCHHH KIIMMATa,
010)20500020013)§
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaITUSIX

- HE MPUHUMATH JICUCTBHS,
MIPUHOCSIIINE BPE]T
OKpYKalollen cpere;

- YMETb NMPOTHO3UPOBATH
HeOaronpusTHbIE
HKOJIOTMYECKUE MOCIIECTBUS
MpEIIPUHUMAEMbIX JEHCTBUH,
MPEAOTBPAIIATh UX;

- pacIIUPUTH OTIBIT
NESITeIbHOCTH SKOJIOTHYECKON
HaIPaBJIEHHOCTH;

- pa3pabatbIBaTh IJIaH
penieHus mpoOJIEeMbI C YI€TOM
aHaJIn3a UMEIOILUXCS
MaTepuaIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

- OCYUIECTBJIATD
LIeJICHAIPABICHHbBIN MOUCK
IIepeHoca CpeCTB U CrIOcO00B
JEUCTBUA B
poeCCHOHANBHYIO CPENY;

- YMETb MePEHOCUTD 3HAHUS B
MMO3HABATENBHYIO U
MIPaKTUYECKYI0 00J1acTH
KU3ZHEACITCIIBHOCTH,

- TIpeyIaraTh HOBBIE TTPOEKTHI,
OIICHUBATD UJIEU C TIO3UIIUHU
HOBU3HBI, OPUTUHAIILHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

- 1aBaTh OLICHKY HOBBIM
CUTYaIHsIM, BHOCUTh
KOPPEKTHUBBI B JIEATEITHLHOCTD,
OILICHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIEJIAM

- YMETb ONEPUPOBATH MOHATUAMU:
GbyHKIMS, HeTpepbIBHAs QyHKIUS,
MIPOM3BOIHAs, TIEpBOOOpa3Hasl,
OTpEJIeNICHHBIN UHTErpai; YMETh
HAXOJUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKIM, UCIIONIBb3Ys CIPABOYHBIE
MaTepHalIbl; UCCIEI0BATh B IPOCTEHIINX
cilydasix GyHKIIMM HA MOHOTOHHOCTb,
HaXOJUTh HAUMOOJIbLINE U HAUMEHBIIIHE
3HaueHUs QYHKIMH; CTPOUTH rpaPUKU
MHOTOYJIEHOB C UCIOJIb30BaHUEM
anmaparta MaTeMaTHYecKOro aHalu3a;
MIPUMEHSTH IPOU3BOIHYIO MPU PELLICHUU
3aJla4 Ha JBUKEHHE; pelIaTh MPaKTHKO-
OpUEHTUPOBAaHHBIE 3a/1a4M HA
HauOOJbIINE U HAUMEHbILINE 3HAYCHMUS,
Ha HaXO0’KJIeHUE IMyTH, CKOPOCTU U
YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATUAMU:
JBUKEHHE B IIPOCTPAHCTBE, [10100HbIE
¢Gurypsl B IpOCTPaHCTBE; UCIOJIB30BATh
OTHOILIEHHUE IIJIOIIAIeH TOBEPXHOCTEN U
00BeMOB MOJOOHBIX UTYp IIPH
PELICHNH 33]]a4; - YMETh BBIYUCIIATh
reOMEeTPUUECKHUE BETMYUHBI (JUTHHA,
yroJi, IIomaab, 00beM, IJIOIA1b
MTOBEPXHOCTH), UCTIONb3Yys U3YUECHHbIE
(bOopMyIIbI U METObI
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2. CTPYKTYPA Y COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. Tpya0éMKOCTh 0CBOEHHS NPOIrPaMMBbI M CHHUILINHBI

Bun yueOHo# padboThl O0bem yacos

O0BéM nporpamMmel 232
Oo6si3aTesqbHAs ayIUTOPHAsI yueOHAsi HArpy3ka (Bcero) 216
B TOM YHUCIJIE:

PO eCCHOHATBHO-OPUEHTUPOBAHHOE COJIEPKaHNE 20
U3 HUX:
MIPaKTUYECKHE 130

KOHTpPOJIbHbIE PabOTHI 12

Wtorosas arrecrauus B hopMe — dK3aMeHa 6+12 k




2.2. ConepxaHue TUCHMILINHBI

18

Couepma}me yqeﬁﬂoro mMarTtepuajia (OCHOBHOC Hu npocbeccnona.nbﬂo-

. ®opmupyemMble
HaumeHnoBanue pa3aesioB U TeM OPHEHTHPOBAaHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIATHON O0bem yacoB KOMITETeHIIH
MOAYJIb (NPH HAJTHYNH)
1 2 3 4
Ocnosnoe cooepicanue
Paznean 1. I[loBTOopenne kypca 14
MATeMAaTHKH OCHOBHOM IIKOJIbI
Tema 1.1 Conepsxanue yueOHOTo MaTepuana
[enp u 3a1aun MaTEMaTUKH NIpU Lenp u 331241 MaTEMaTUKHU TIPH OCBOCHUH MTPO(HECCHH/CIIeIHaTbHOCTH. 1
OCBOEHMH CHEUAIBHOCTH. Hncia u ba3oBbie 3HaHUS U YMEHHS 110 MaTEMAaTHKE B IPOPECCHOHATBHON U B
BBIYMCIICHUS [IOBCE/IHEBHOM JEATEIbHOCTH.
Hensie u panmoHanbHbIe yucia. [eficrBurenbubie uncina. [Ipubnmxennbie 1
BBIYMCIICHUSI. OK 01, OK 02,
IIpakTuuyeckas padora Nel. Pemenue ynpaxaneHuit Ha apupMeTHIECKHIE 2 OK 03, OK 04,
NeUCcTBUS HaJl YuciaaMu. J{efcTBUS Hall OJIOKUTENbHBIMU U OTPULIATEIbHBIMU OK 05, OK 06
YUCJIAMH. JIP 14
IpakTuyeckas padora Ne2. /leiicTBUsi ¢ 0OOBIKHOBEHHBIMH U JIECSITUYHBIMU 2
IpOOsIMHU.
JleWicTBUS CO cTeneHsIMH, (GOPMYIIBI COKPALIEHHOTO YMHOKEHUS
Tema 1.2 Conepxanue yueOHOTo MaTepuana
IIponieHTHBIE BBIYUCIICHUS. YpaBHEHHs U METOIbI UX pelieHni. PaBHOCHIIbHBIE ypaBHeHHs. HepaBeHcTBa 2
VYpaBHEHHS U HEPABEHCTBA IpakTuyeckas padora Ne3. Jluneiinvie, KBajipaTHbIe, IPOOHO-IMHEHHbIE 2

YpaBHEHUs U HEPABEHCTBA
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IpakTuyeckas padora Ne 4.IIpocTbie MPOLIEHTHI, pa3HbIE CIIOCOOBI UX

BBIUMCIICHUSL.
Tewma 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooepiycanue (cooeprcanue
IIponieHTHBIEC BBIUNCIICHUS B HPUKTIAOHO20 MOOYNA)
npodecCHOHABHBIX 3a7adax IpakTuyeckas padora NeS. [IpocTsie U cioxHbIE NPOLEHTHI. [IporieHTHBIE 2
BBIYMCIIEHUS B IPOPECCUOHAIBHBIX 3a/1a4ax
KonTpoJubHnas padora. Brruncnenus u npeoOpa3oBaHusl. Y paBHEHHs U HEpaBeHCTBA. ['eomeTpus Ha 2
IIJIOCKOCTH.
Paznen 2 IIpsiMble U IJIOCKOCTH B 32
npocrpancrse. Koopaunars! n
BEKTOPbI B IPOCTPAHCTBE
Tewma 2.1. OCHOBHBIEC TIOHATHUS Conepsxanue yueOHOTo MaTepuana
crepeoMeTpun. Pacrionoxenue IIpenmer crepeomeTpun. OCHOBHBIE MOHATHS (TOYKA, IIpsiMasi, MJIOCKOCTH, 2
MPSAMBIX U IIJIOCKOCTEN npocTpaHcTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPUH.
[Tepecekaroniuecs, napaJuieIbHbIE U CKPEUIUBAKOIIUECS MPSIMBIE. YTOJ MEXKIY 2
NPSIMBIMH B TIpOCTpaHcTBE. IlepnenuKynsapHOCTh NPsMbIX. OCHOBHBIE
IIPOCTPAHCTBEHHbIE (PUTYPHI OK 01, OK 03,
Tewma 2.2. [TapayinenbHOCTb MPSIMBIX, Conepxanue yueOHOTo MaTepuana OK 04, OK 07
MPSIMON U TUIOCKOCTH, TJIIOCKOCTEN [TapannensHble npsMas U mockoctb. Onpenenenue. [lpusnak. CroiicTsa. 2 JIP 14
[Tapannensubie iockoctu. Onpenenenue. [Ipuznak. CBolicTBa.
Terpasap u ero 3JIEMEHTHI.
[Tapannenenunen u ero sneMeHTsl. CBONCTBA MPOTUBOIIOJIOKHBIX IPaHEN U 2
quaroHaiier napauenenuneaa. [loctpoenre 0OCHOBHBIX CE4eHUN
Tema 2.3. [leprnieHIUKyASIPHOCTH CopepxaHue yueOHOro Marepuasa
MPSIMBIX, TIPSIMOY M TTIOCKOCTH, [epnienaukynsipable npsimbie. [lapamiensHbie MpsiMble, TEPIEHANKYISPHBIE K 2
IJI0CKOCTEN iockocTy. [Ipu3Hak nepneHuKyIspHOCTH MPSMOM U TNIOCKOCTH.
Yron mexay npsaMoi U IIIOCKOCThIO. PaccTosiHuEe OT TOYKM J0 ITOCKOCTH. 2
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Pemenue 3amay.

Tema 2.4. Ilepnenukynsp u
HakJIOHHas. TeopeMa o Tpex
NepIEeHIUKYIIsIpax

Conepxanue yueOHOTo MaTepuana

[lepnenukyisip 1 HaKJIOHHAs1. TeopeMa o0 Tpex NEPHEHAUKYIApax. Yol MEXKIY
MIPSIMOM U TJIOCKOCTHIO.

Yrois Mexay II0CKOCTAMU. [lepnenauKysspHble IIOCKOCTH.
Paccrosnus B mpocTpaHCTBE.

JIByrpaHHb1i yrou. JIunennslil yroa. Mcnonb30BaHue NOHATHS IBYTPaHHOTO
yIJla B IPAKTUYECKOM EATEIbHOCTH.

Tema 2.5. KoopauHatel 1 BEKTOPHI B
IIPOCTPAHCTBE

Coneprxanue yueOHOTo MaTepuana

JlexapTOoBbI KOOPAWHATHI B IPOCTpaHCTBE. BekTopbl B mpocTpaHcTBe. CliokeHne
Y BbIUUTAHUE BEKTOPOB. YMHOKEHHE BEKTOPA HA YUCIIO.

CkansipHoe npousBejieHre BeKTopoB. [Ipocreifiiiue 3a1auu B KOOpAUHATAX

Tewma 2.6. [Ipsimbie U MJIOCKOCTH B
MPaKTUYECKUX 3a]1auax

Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooeprcanue
HPUKTAOH020 MOOYA)

B3aumHoe pacnonoxeHnue NpsMbIX B IpocTpaHCTBe. [lapannenbHOCTh NpsIMoi U
IUIOCKOCTH, NMapauIeIbHOCTb INIOCKOCTEH, NEPIEHIUKYIAPHOCTD MIIIOCKOCTEH.
Pacrniono)xeHne npsiMbIX U IJIOCKOCTEHN B OKpyXatrolieM Mupe (pupoJe,
apXUTEKTYpPE, TEXHUKE).

Pemenne MPAKTUKO-OPUCHTUPOBAHHLBIX 3a1a4

Tema 2.7 Pemenue 3anau. [Ipsmeie u

Conepxanue yueOHOTo MaTepuana
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IJIOCKOCTH, KOOPJIMHATHI U BEKTOPHI B | PacnosioskeHne npsiMbIX U IJIOCKOCTEH B pocTpaHcTBe. [lepneHukyaspHOCTb 1 4
IIPOCTPAHCTBE NapajuIeIbHOCTD NMPSAMBIX U IJIOCKOCTEN. JleKapTOBbI KOOPAUHATHI B
npocrpancTse. Bektopsl B mpocTpancTBe. Cl0XKEHHE U BBIYUTaHUE BEKTOPOB.
YMHOkKEHUE BEKTOpa Ha yncio. KoopinHaTel BEKTOpa
KonTposabHnas padora
2
Paznen 3. OCHOBBI TPMTOHOMETPUU. 40
Tpuronomerpuyeckue QpyHKIUH
Tema 3.1 Conepxanue yueOHOTo MaTepuasa
Pagnannas mepa yria. Bpamarensnoe | Pagmannas mepa yria. [ToBopoT TOYKH BOKpPYT Havajia KOopAuHAT. YncioBas 2
JIBUKEHHE. OKPY>KHOCTb.
Omnpenenenne cuMHyca, KOCUHYCa, TAHI'€HCA U KOTAHIe€Hca. 3HAaKU CUHYCa, 2
KOCHHYCA, TAHT€HCAa U KOTAHT'€HCa 110 YETBEPTSAM.
OK 01, OK 02,
3aBUCUMOCTb MEX/1y CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHI€HCOM OJIHOTO U 2 OK 03, OK 04,
TOTO ke yria OK 05
Tewma 3.2 OcHOBHBIE Conepsxanue yueOHOTo MaTepuana
TPUTOHOMETPUUYECKHUE TOXKIAECCTBA Tpuronomerpuueckue Toxaectsa. [lpeodpazoBanus npocTenmmx 2
TPUTOHOMETPUYECKUX BbhIpakeHH. CHHYyC, KOCUHYC, TAHT'€HC U KOTAaHI'€HC YTJI0B
oH-o
Tewma 3.3 Conepxanue yueOHOTo MaTepuana
Tpuronomerpruyeckue GyHKINH, UX OO6nacTp onpeneneHuss © MHOXKECTBO 3HAUEHUIH TPUTOHOMETPUUYECKUX (PYHKITHI. 2
CBOICTBa U rpaduKu YérHOCTh, HEYETHOCTD, MEPHOANMYHOCTh TPUTOHOMETPUIECKUX (DYHKITHIA.
CaoiictBa u rpadukn QyHKINN y = cOS X, y = sin X, y =tg X, y = ctg X.
Cxarue u pacTshkeHHe Tpa@uKOB TPUTOHOMETPUIECKUX ()YHKIIUH. 2
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[IpeobpazoBanue rpaguKOB TPUTOHOMETPUIECKUX (PYHKITHIA

Tema 3.4 OGparnbie
TPUTOHOMETPHYECKHE DYHKIIUU

Conepxanue yueOHOTo MaTepuana

OO6patHbie TpuroHoMeTpuyeckne GyHkuuu. Mx cBoicTBa U rpaduKH.

Tema 3.5 Tpuronomerpuyeckue
bopmyIbr

Conepxanue yueOHOTo MaTepuana

@OopMyIIbl IPUBEICHUS.
Tpuronomerpruyeckue GyHKIUN YII0BOIO apryMeHTa

DOopMyJIBI CIOKEHHUS.
CuHyC, KOCHHYC U TAHT€HC CYMMBI U Pa3HOCTH apryMEHTOB.

@opMyJIBI ABOMHOIO yIiia

@opMyIIbI ITOJIOBUHHOTO YIIA.

®opmynsl TpeoOpa3oBaHUs CYMMBI TPUTOHOMETPUYECKUX (DYHKIIUN B
IIPOU3BEJICHUE U ITPOU3BEJICHUS B CYMMY

Tema 3. 6 Tpuronomerpuueckue
YpaBHEHHS U HEpAaBEHCTBA

[Ipocreitmme TpUroHOMETpUYECKHE YpaBHEHU. PenieHue ypaBHeHHN BUIa COS X
=a,sinx=a, tgx=a,ctgx=a.

Pemrenne TpUroHOMETpUYECKUX YPAaBHEHUN OCHOBHBIX TUIIOB: CBOJSIIHECS K
KBaJPaTHBIM., PEIIaEMbIE PA3JI0KEHUEM Ha MHOKUTEIIN

OnHOpoHBIE ypaBHEHUS

IIpocTreiimme TpPUroHOMETPUYECKHUE HEPABEHCTBA.

Pemenune TpUroHOMETpUUECKUX HEPABEHCTB C IIOMOIBIO TPUTOHOMETPUUECKOTO
Kpyra

Tema 3.7 Pemenue 3amad. OCHOBBI
TpI/IFOHOMCTpI/II/I.

Conepxanue yueOHOTo MaTepuana

[IpeoOpa3oBaHme TPUTOHOMETPHUECKUX BhIpaKCHUH. Penienne
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Tpuronomerpuueckue GyHKIMH

TPUTOHOMETPUYECKHUX YPaBHEHUI U HEPABEHCTB B TOM YHCJIE C UCIOJIb30BaHUEM
CBOMCTB ()yHKLUI

KonTposabHnas padora 2
Pasnean 4. IlpousBoanas u 50
nepsoo0OpasHasi QyHKINH
Tewma 4.1 [loHsiTHE TPOU3BOAHOM. Conepsxanue yueOHOTo MaTepuana
@opMyIIbl ¥ IIpaBuia [Tpupamenue aprymenta. [lpupamenne ¢pynkimu. 3anaun, TpUBOISIINE K 2
maddepenumpoBanus MOHATHIO IPOU3BOAHOM. OnpeeneHue Npou3BoAHON. AJTOPUTM OTHICKaHUS
IIPOU3BOJHOM.
®opmynsl quddepennupopanus. [Ipasuna nuddepeHupoBaHus 2
KomOununpoBanHoe 3aHsTue 2
OK 01, OK 03,
OK 04, OK 06,
Tema 4.2 [lonstue o HenpepbiBHOCTH | ConepxaHue yueOHOro Marepuaa OK 07
dyHKin. MeTo HHTEpBATOB [MonsTre HenpepbIBHO# (QyHKIMK. CBOMCTBA HEMPEPHIBHOW (YHKIINH. 2 P 13. 14
’
CBs3b MEX1y HENPEPHIBHOCTHIO U TP PEepEeHIIMPYEMOCThIO (PYHKIIMU B TOUKE. 2
AJNTOpUTM pellIeHNs HEPABEHCTB METO/I0M UHTEPBAJIOB 2
KomOunmnpoBanHoe 3aHsTne 2
Tema 4.3 Conepsxanue yueOHOTo MaTepuana
I'eomerpuueckuii u puznyecKuit I'eomeTpuyuecKuii CMBICT MPOU3BOAHOM (PYHKIIMU — YTIOBOH KO(PPHUIHEHT 2

CMBICJT ITPOU3BOTHOM

KacaTeJbHOU K rpaduky QyHKIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaduky
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(GyHKIMU. AJITOPUTM COCTaBIICHHS YpaBHEHUS KacaTeIbHON K rpaguKy QyHKIUU
y=f(x)

KomOunmpoBanHoe 3aHsTHe

Tema 4.4 MOHOTOHHOCTH (DYHKITUH.
Touku 3xkcTpEMyMa

Conepsxanue yueOHOTo MaTepuaa

Bo3spacranue u yosiBanue (pyHKIIUH, COOTBETCTBUE BO3PACTaHUS U YOBIBAaHUS
(GYHKIMY 3HAKY MPOU3BOAHON. 3a/1a4u HA MAKCUMYM U MUHHUMYM.

ANTopuT™ HccienoBaHus (PYHKIIMH U TIOCTPOCHUS ee rpaduka ¢ MOMOIIBIO
IIPOU3BOTHOM

KomOunupoBanHoe 3aHsTHe

Tema 4.5 UccnenoBanne GyHKINUN 1
MIOCTPOEHHE I'paKOB

Conepxanue yueOHOTo MaTepuana

HccnenoBanne pyHKIIMN HA MOHOTOHHOCTb U IIOCTPOEHKE TpauKOB

KomOununpoBanHoe 3aHsTue

Tema 4.6 HanbGoipiee 1 HauMEHBIIIEE
3HaueHUs! GYHKLINU

Conepsxanue yueOHOTo MaTepuana

HaxoxneHrne HauOoIbIIIero 1 HAMMEHBIIET0 3HAYCHUH (PYHKIUH, TOCTpOeHUE
rpadMKOB C UCTIOJIB30BAHUEM allllapaTa MaTEMAaTUIECKOTO aHAaJIH3a

KomOunmnpoBanHoe 3aHsTne

Tema 4.7 HaxoxneHue onTHMaIBHOTO
pe3ynbTaTa ¢ MOMOIIBIO MPOU3BOTHOM
B MPAKTHUYECKUX 3a7auax

Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooeprcanue
HPUKTAOHO20 MOOYA)

Haunmenbiiee n HanOosbliee 3HaYCHUE (DYHKITUU

IIpakTHueckoe 3aHsATHE

Tewma 4.8 [lepooOpazHast GyHKIIUH.

Conepxanue yueOHOTo MaTepuana
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[IpaBuna HaxOKAEHUS O3HakoMIIeHHE C IOHATHEM HHTErpalia 1 nepBooOpaszHoit s GpyHkuuu y=f(x). 2
MepBOOOPA3HBIX Tabmua Gopmyrt uTst HAXOXKIEHUS IepBOOOpa3HbIX. M3ydeHne mpaBuia
BBIYUCIICHUS IEPBOOOPA3HOM
Pemrenue 3a1ay Ha CBSI3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIUUCICHUE 2
nepBoOOpa3HO I JTaHHOW (HYHKIINH.
KomOununpoBanHoe 3aHsTue 2
Tewma 4.9 [1nomaas KpUBOIUHEHHOM Conepsxanue yueOHOTo MaTepuana
tpaneuuu. @opmyna HeroTona — 3amauu, MPUBOIAIINE K TIOHATHIO ONPEACTICHHOTO HHTETpajla — O BEIYUCICHUH 2
JleliOuuIa IJTIONIAN KPUBOJMHENHOM Tpaneunu. [loHsTHE onipeaeIEHHOT0 HHTErpaia.
I'eomeTrpuueckuii U GU3NYECKUI CMBICI OIIPEEIIEHHOT0 HHTErpana. Popmyna
Hrerotona — Jleitbauna.
Pemienue 3a1a4 Ha MPUMEHEHNE UHTETpaJia U BEIYUCICHUS (PU3HUECKIX
BEJIMYMH U TUJIOIIAICH
KomOunmpoBanHoe 3aHsTHe 2
Tewma 4.10 Pemenue 3a1ay. Conepsxanue yueOHOTo MaTepuana
IIpousBoHas u neppooOpasHas ®opmynsl 1 npaBuia auddepennnposanus. Viccnenoanue QpyHKIuii ¢ 2
GyHKIHH. MOMOIIIBIO TTPOU3BOIHON. Hanbombiiee 1 HanMeHbIee 3Ha4eHus PYHKITHH.
Brruncnenune nepsooOpasHoil. [Ipumenenune nepsooOpasHoit
KonTposabHas pabora 2
Pazpeua 5. 30
MHoOrorpaHHMUKH M TeJia BpalieHust OK 01, OK 04,
OK 06, OK 07
Tema 5.1 [Ipusma, napannenenunen, ConepxaHue yueOHOro Marepuasa P 13.14
KyO, mpamMuia U UX CEYCHUS [Ipu3Mma (HaKkJIOHHAs, IpsiIMasi, IPaBUJIbHAs) U €€ SIIEMEHTBHI. 2 ’
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[Tapannenenunesn. CBolcTBa NPSMOYToabHOTO Napasuienenumnena. Kyo.

IInpamuna u e€ anementsl. lIpaBuinbHas nupamuaa

KomOunmnpoBanHoe 3aHstue

Tema 5.2 [IpaBunbHbIe
MHOTOTPAaHHUKH B )KU3HU

Conepxanue yueOHOTo MaTepuana

[Tnomaas moBepxHOCTH MHOTOrpaHHUKOB. [IpocTeline koMOuHaMK
MHOTOTPaHHUKOB. BbIuncieHne 31eMEeHTOB MPOCTPAaHCTBEHHBIX QUTyYp (pEdpa,
MaroHany, yrisl). [IpaBuiibHblE MHOTOIpaHHUKU

Tema 5.3
[umHap, KOHYC, Map U UX CEYEHUS

Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooeprcanue
HPUKTAOH020 MOOYA)

Hununnp, konyce, cpepa u map. OCHOBHbBIE CBOMCTBA MIPSIMOIO KPYroBOTO
LWIMHJIPa, IPSIMOro KpyroBoro konyca. M3o0pakeHue Ten BpaleHus Ha
miockoctu. [IpeacraBnenue 06 yceuéHHoM KoHyce. CeueHus: KoHyca
(mapanyenbHOE OCHOBAHUIO U MPOXO/ASIIEE YePE3 BEPILUHY), CEUCHUS UINHIpA
(mapanienbHO U NEPHIEHANKYIISIPHO OCH), CEUeHUsIX I1apa. Pa3BépTka wInHapa 1
KOHyca

IIpakTHueckoe 3aHsATHE

Tema 5.4 O0beMBbI U ILIOIIAAN
IIOBEPXHOCTEH TEI

Conepsxanue yueOHOTo MaTepuana

O6beM mpsiMoyrosbHOTO Tapautenenumnena. Oovem Kyda. OO0beMbI MPSAMOIA
MMPU3MBbI U HUJIHUH/IPA.

O0beMbl upaMubl U KoHyca. O0beM mapa

Pemenue 3anay. O0OBbEMBI U TIIOMIAN TOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ
BpalleHUs

Tewma 5.5. [Ipumepsl cuMMeTpuil B

Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooeprcanue
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npodeccun HPUKTIAOHO20 MOOYNA)
[ToHsiTHE O CUMMETPUH B IPOCTPAHCTBE (LIEHTpAJIbHAS, OCEBasi, 3€pKaIbHasl). 2
O06o006m1eHre npecTaBIeHNH 0 MPAaBUIbHBIX MHOTOTPaHHUKAX (TeTpasp, Kyo,
OKTa’/Ip, J0JI€KadAp, UKOCAZIP).
[Tpumeps! cumMmeTpuii B ipodeccun
[TpakTHYeCcKOE 3aHITHE 2
KonTposabHnas padora 2
Paznen 6. Crenenu u KOpHU. 44
Crenennasi, nokasarejbHas U
Jorapupmuyeckas QpyHKIUA
Tema 6.1 Crenennas ¢pyHKIus, €€ Conepxanue yueOHOTo MaTepuana
cBoiictBa. [IpeoOpa3oBanue IToHATHE KOpHS N-OM CTENEHU U3 IEUCTBUTEIBHOIO yncia. OyHKIUH HX 2
BBIP)KEHUH C KOPHAMU N-OM CTENEHW | cBoiicTBa U rpaduku. CBoHCTBa KOpHA n-0if crenenu. [IpeoOpazoBanue
HppalMOHAJIbHBIX BBIPAXKEHUM
KomOunmnpoBanHoe 3aHsTHe 2
OK 01, OK 02,
= OK 03, OK 05,
Tema 6.2 CBolicTBa CTENEHU C ConepxaHue yueOHOro Marepuasa OK 07
paloHaIbHBIM U IEHCTBUTEIBHBIM [TonsiTHE CcTENEHN ¢ palMoHaIbHBIM NoKa3aTeseM. CTeneHHble QYHKINN, X 4 P 13.14
[IOKa3aTeIsIMU CBOICTBa U rpaduku ’
KomOunmnpoBanHoe 3aHsTHe 2
Tewma 6.3 Pemenue uppaunonansueix | CojaepxaHue yueOHOTO MaTepraia
YpaBHEHUN PaBHOCWIBHOCTB HPPALMOHAIIBHBIX YPaBHEHUN. METOIbI UX pelIeHUS 2
KomOununpoBanHoe 3aHsTue 2
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Tema 6.4 [okazarenpHast pyHkius, ee | ComepxaHue yueOHOTO MaTepHralia

cBoicTBa. [lokaszarenbusle ypaBHeHHUs | CTeneHb C MPOU3BOJIBHBIM JIESHCTBUTENBHBIM MMOKazareneM. OnpenencHue
Y HEPABEHCTBA M0Ka3aTeabHON (PYHKIIMM U €€ CBOMCTBA. 3HAKOMCTBO C IPUMEHEHHEM
MI0Ka3aTeabHON (DYHKIIUH.

Pemrenne nokasarenbHbIX YPaBHEHHUI METOJIOM YPaBHUBAHUS ITOKA3aTeIICH,
METOJIOM BBEJICHUSI HOBOW MEpPEeMEHHOH, (PyHKIIMOHATBHO-TpadhUIeCKUM
MeToJ0M. Pelrrenne nokasaTebHbIX HEPABEHCTB

KomOunmnpoBanHoe 3aHsTne

Tema 6.5 Jlorapugm uncna. CpoiictBa | ConepxaHue yueOHOro Marepuaia

norapu(pmMoB Jlorapudm uucna. Coiicta norapupmos. Onepanus gorapuGMupoBaHus

OcHoBHOE JIorapu(pMUUYECKOE TOKIECTBO. JlecaTuuHbIe U HAaTypaJbHbIE
norapudmsl. [lepexo1 K HOBOMY OCHOBHHIO.

KomOunmpoBanHoe 3aHsTHe

Tema 6.6 Jlorapupmuueckas ConepxaHue yueOHOro Marepuasa

¢byHKIMS, ee CBOMCTBA. Jlorapudmuueckas GyHKIUS 1 ee cBoicTBa. [loHsATHE TOTapUpMHIECKOTO
Jlorapudmudeckue ypaBHEHUS, ypaBHeHHUd. Onepanusi NOTEHIIUPOBAHUSL.

HEPaBCHCTBA Tpu 0CHOBHBIX METOJIa pelIeHus JIoTapu(HPMUIECKUX YPaBHEHU:

(G YHKIIMOHATBHO-TpaQHIECKU, METO] TIOTSHITUPOBAHUS, METO/I BBEICHUST HOBOU
nepeMeHHou. Jlorapudpmuieckue HepaBeHCTBA

KomOununpoBanHoe 3aHsTue

Tewma 6.7 Jlorapudmel B mpupoje u Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooeprcanue
TEXHUKE HPUKTAOHO20 MOOYA)

[Tpumenenwne norapudma. Jlorapudmudeckas cnupans B npupoje. Ee
MaTeMaTHYECKHUE CBOMCTBA

[TpakTuaeckoe 3ansarue: [Ipumenenne noraprudma B mpodhecCuoHaATBHOMU
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JACATCIBHOCTH

Tema 6.8 Pemrenne 3agad.

Coneprxanue yueOHOTo MaTepuana

CreneHnHas, nokas3aTejlbHas U Crenennasi, mokasartenpHas 1 Jorapugmuueckast GyHKuuu. Pemenune ypaBHeHUN 2
norapupmMuaecKas GyHKIHH
KonTposabHnas padora 2
Pa3nes 7. DiieMeHTHI Teopuu 6
BEPOSATHOCTE U MaTeMaTH4YeCKOMi
CTATUCTHKHU
Tema 7.1 CoObiTHE, BEPOSITHOCTD ConepxaHue yueOHOro Marepuasa
coObITus. Clo’KeHHE U YMHOKECHHE CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl 0 BEPOSTHOCTU CYMMBI 2
BEPOSATHOCTEN COOBITHH. Y CIIOBHAsI BEPOSATHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COOBITHSI. OK 02, OK 03,
Teopembl 0 BEpOSITHOCTH MPOU3BEIECHUS COOBITHI OK 03
JIP 13, 14
Tema 7.4 3anaun MaTeMaTu4ecKon CopepxaHue yueOHOro Marepuasa
CTaTUCTUKH. IlepBuuHas 06pabOTKa CTATUCTUUYECKUX JaHHBIX. YHCIIOBBIE XapaKTEPUCTUKU 2
(cpennee apudmeTHueckoe, MeIMana, pa3max, nucrnepcus). Pabora ¢ Tabmumnamuy,
rpadukamu, TuarpamMmmamu. Bugbl COOBITHH, BEPOSTHOCTH COOBITHIA.
IIpomexyTounas arrecranus (Jk3amMeH) 18
Bcero: ‘ 232
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3. Yci0BusA peau3aluu NPorpaMMbl 001eo0pa3oBaTeIbHOM TUCHHILINHBI

3.1. MarepuajibHO-TeXHHYecKOe ofecredeHne peaju3alui NPOrpaMmMbl JHCHUIINHBI
Kabuner maTemaTuku.

ObopynoBanue ydeOHOTO KaOuHeTa:

- IOCaJI0YHbIE MECTA 110 KOJIUYECTBY 00yUaOLIUXCS;

- pabouee MecTo MperoaBaTers;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOUII;

- KOMIUIEKT JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 331aHUA ISl KOHTPOJIbHBIX padoT;

- Ipo¢eCCUOHANIBHO OPUEHTUPOBAHHBIE 33 JaHUS;

- MaTepHualbl 3K3aMeHa.

3.2. UudopmanuoHHOe o0ecneyeHre peau3aliu NporpaMmbl

OcHOBHbIE HCTOYHUKH:

1. bammakoB M. . Martematuka: yueonuk CI1O, -M: «Akanemusi»; Jlo 31 aBrycra 2024 rona

2. IHapeirun U.®. Maremaruka. Anrebpa M Hadajga MaTeMaTH4YECKOTO aHallu3a, I'€OMEeTpus.
I'eomerpus. bazosslit ypoens 10 — 11 ki.: yuebuuk. — M.: JIPODA; Jlo 31 aBrycra 2024 roga

3. bammakoB M.M. Maremaruka. COOpHUK 3aaa4d mpodeccHoHaTbHON HApPaBICHHOCTH: y4eOHOE
nocobue mns CIIO, M.: «Akagemusi», 2017. 1o 31 aBrycra 2024

JlonoTHUTEIbHbIE HCTOYHHKH:

1.lopodees I'.B, cOopHuK 3a1aHMi1 IO MaTEeMAaTHKE.

HNHTepHeT-pecypcebl:
1. www. fcior. edu. ru (MHpopManMOHHbIE, TPEHUPOBOYHBIE M KOHTPOJIBHBIE MATEPHAIIBI).

2. www. school-collection.edu.ru (Equnas kostekunn nudpoBIX 06pa30BaTENBHBIX PECYPCOB).
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4. KoHTpO/Ib U OLIEHKA Pe3yJIbTATOB OCBOEHHS 001I€00Pa30BATEIbHOM AUCIUTIIHHBI

KonTposib M omeHKa pe3ylbTaTOB OCBOEHHS 00111€00pa30BaTEIbHON JHUCHUIUIMHBI PACKPHIBAIOTCS dYepe3 JIUCUUIUIMHAPHBIE pE3yJbTaThl,
HarpaBJIeHHbIE Ha popMUpOBaHHE OOIIMX U MTPO(HECCHOHATBHBIX KOMIIETEHIINA TI0 pa3JiesiaM ¥ TeMaM COJIepKaHus y4eOHOT 0 MaTepHara.

Oo6masi/npodeccuoHabHAs KOMIIETEHIIUA

Paznen/Tema

THI OLEeHOYHBIX MEpONPpUATUS

OK 01. Beibupats criocoObl perieHus 3a1au
npodecCHOHABHOM e TEIFHOCTH
MPUMEHUTEIBHO K PA3TMUYHBIM KOHTEKCTAM

P 1, Tema 1.1, 1.2, 1.3 TT-o/c', 1.4.

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 I1-o/c, 2.7

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6

P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1l-o/c,
4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-o/c, 5.4, 5.5, 5.6

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c,
6.8

TectupoBanue

YcTHBIN onpoc

MaremaTHyeCcKUi JUKTaHT
NuauBuayanbHas caMocTosATeIbHas padboTa
[IpencraBienue pe3yabTaToOB MPAKTUIECKUX
pabor

3amura TBOPUECKUX padoT

3amura UHAUBUIyaIbHBIX IPOEKTOB
KoHnTponbHas padora

BeInonHenue 3a1aHnuii Ha DK3aMeHe

OK 02.Hcnosib30BaTh COBpEMEHHBIE CPEACTBA
MOVCKA, aHAJIM3a U MHTEPIPETALUT
uHpopManuu, 1 "HPOPMAIMOHHBIE
TEXHOJIOTUH JUTS BBITIOJTHEHUS 3a/1a4
npodecCHOHABHON IeATETPHOCTH

P1,Temal.1,1.2, 1.3 IT-o/c, 1.4.

P 3, Temsr 3.1, 3.2,3.3,3.4,3.5,3.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-o/c,
6.8

P 7, Temsr 7.1, 7.2 I1-0/c, 7.3, 7.4

TectupoBanue

YcTHBIN onpoc

MareMaTnyecKkuii TUKTaHT
WuauBuayanbHas caMocTosATeIbHAas padboTa
IIpencraBnenue pe3yabTaToB MPAKTHUECKUX
pabor

3amura TBOPUECKUX padoT

' NpodeccnoHanbHOe-0pUEHTUPOBAHHOE COAEPKaHNE
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3aIIII/ITa I/IHIII/IBI/IIlyaJIBHBIX HpOGKTOB
KoHnTpomnbHas padora
BrinonHenue 3a1aHuil Ha SK3aMeHe

OK 03.I1nannpoBaTh U peaqn30BbIBaTh
coOcTBEeHHOE ITPo(eccHOHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEIIPUHIMATEIBCKYIO IS TEILHOCTD B
npodeccHoHaIbHOI cdepe, UCTI0NIb30BATh
3HaHUS 10 (PUHAHCOBOI I'PaMOTHOCTHU B
Pa3IMYHBIX KU3HEHHBIX CHUTYAIUSIX

P1,Temal.1,1.2, 1.3 IT-o/c, 1.4.

P2, Temnr 2.1,2.2,2.3,2.4,2.5,2.6 I1-o/c, 2.7
P 3, Temsr 3.1, 3.2,3.3,3.4,3.5,3.6

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
4.8,4.9,4.10

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-o/c,
6.8

P 7, Temsr 7.1, 7.2 I1-0/c, 7.3, 7.4

TectupoBanue

YcTHBIN onpoc

MaremaTHyeCcKUi JUKTaHT
NuauBuayanbHas caMocTosATeIbHas padboTa
IIpencraBienue pe3yabTaToOB MPAKTUYECKUX
pabor

3amura TBOPUECKUX padoT

3amura UHANBUIYaJIbHBIX IIPOEKTOB
KoHnTponbHas padora

BeInonHenue 3a1aHnii Ha DK3aMeHe

OK 04.2¢dexTnBHO B3aUMOICHCTBOBATH U
paboTaTh B KOJUICKTUBE ¥ KOMAH/IE

P1,Temal.1, 1.2, 1.3 [T-0/c, 1.4.

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 I1-o/c, 2.7
P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 [1-o/c,
4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-o/c, 5.4, 5.5, 5.6

TectupoBanue

YcTHBIN onpoc

MaremaTHyeCcKUi JUKTaHT
NuauBuayanbHas caMocTosATeIbHas padboTa
IIpencraBienue pe3yabTaToOB MPAKTUYECKUX
pabor

3amura TBOPUECKUX padoT

3amura UHANBUIYaJIbHBIX IPOEKTOB
KoHnTponbHas padora

BeInonHenue 3a1aHnii Ha DK3aMeHe

OK 05.0OcymiecTBisiTh YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIIHIO Ha TOCY/IapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yaeTom
0COOEHHOCTEHN COLMAIBHOTO U KYIbTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2, 1.3 IT-o/c, 1.4.

P 3, Temsr 3.1, 3.2,3.3,3.4,3.5,3.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-o/c,
6.8

P 7, Temsr 7.1, 7.2 I1-0/c, 7.3, 7.4

TectupoBanue

YcTHBIN onpoc

MaremaTudecKkuii JUKTaHT
NuauBuayanbHas caMOCTOATEIbHAs padoTa
[IpencraBnenue pe3yabTaToB NPAKTUUECKUX
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pabor

3amura TBOPUECKUX padoT

3ammTa HHANBUYAIbHBIX TIPOEKTOB
KoHnTponbHas padora

BeInonHenue 3a1aHnii Ha DK3aMeHe

OK 06.IIposBIATh IrpaX/1aHCKO-
MaTPUOTUYECKYIO MMO3ULINIO, IEMOHCTPUPOBATH
OCO3HAHHOE IOBEJCHUE HA OCHOBE
TPaJIMLIUOHHBIX 00IIEYETOBEYECKUX
LIEHHOCTEH, B TOM YHUCJIE C Y4ETOM
rapMOHM3aLUN MEXHAIMOHAIbHBIX U
MEKPEIUTHO3HBIX OTHOIICHUH, IPUMEHSITh
CTaHAAPTHI aHTUKOPPYIILIUOHHOTO IIOBEICHUS

P1,Temal.1, 1.2, 1.3 [T-0/c, 1.4.

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-o/c, 5.4, 5.5, 5.6

TectupoBanue

YcTHBIN onpoc

MaremaTHyeCcKUi JUKTaHT
WuauBuayanbHas caMocTosATeIbHAas padboTa
[IpencraBienue pe3yabTaToOB MPAKTUYECKUX
pabor

3amura TBOPUECKUX padoT

3amura UHANBUIYaJIbHBIX IIPOEKTOB
KoHnTponbHas padora

BeInonHenue 3a1aHnii Ha DK3aMeHe

OK 07.ConeiicTBOBaTh COXPAHEHUIO
OKpPY’KaIOIEel CpeJibl, pecypcocOepeKeHHIO,
MIPUMEHSATH 3HaHUsI 00 U3SMEHEHUH KJIMMaTa,
MIPUHILIMIBI OEPEXKINBOTO MPOU3BOICTBA,

3¢ GEKTUBHO JACHCTBOBATH B YPE3BBIYAMHBIX
CUTYaIUSIX

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 [1-o/c, 2.7
P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-o/c, 5.4, 5.5, 5.6

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c,
6.8

TectupoBanue

YcTHBIN onpoc

MaremaTHyecKUi JUKTaHT
NuauBuayanbHas caMOCTOATENbHAs padoTa
[IpencraBienue pe3yabTaToOB MPAKTUYECKUX
pabor

3amura TBOPUECKUX padoT

3amura UHANBUIYaJIbHBIX IIPOEKTOB
KoHnTponbHas padora

BeInonHenue 3a1aHnii Ha DK3aMeHe




