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1. OBIIIASI XAPAKTEPUCTUKA YYEFHOM JJUCIUATIIMHBI

«MaremaTuka»

1.1. MecTo AUCHMILUIMHBI B CTPYKType mnpodeccHoHAIbLHONH 00pa3oBaTelbHOM
nporpammbl CII1O:

OO6meobpa3oBaTenbHas JUCHHUILTHHA « MaTeMaThKay sSBISETCS 005M3aTeNbHON YaCThIO
00111e00pa30BaTEIbHOTO IHUKJIA O00pa30BaTeIbHOW TMporpamMMmbl B cooTBeTcTBHM ¢ DPI'OC
cnernmansHocTr 31.02.03 JIabopaTopHasi AMATHOCTHKA.

1. 2. I_Ie.]'II/I U IINTAHUPYEMBIE PE3YJbTATbI OCBOCHUA TUCHUIIJIMHBI:

1.2.1 Heau aucuunJIMHbI

CopgepxaHue mporpaMMmbl 001e00pa3oBaTeIbHON  IUCHUIUIMHBL  «MaTtemaTtuka»
HaIpaBJIEHO Ha JOCTHKEHHUE Pe3yJIbTaTOB €€ U3Y4YEeHHs B COOTBETCTBUU C TpeboBanusimu OGI'OC
COO c¢ yuerom npodeccuonanproii Hanpasiennoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHMS 0011€00pa30BATEIbHOM IMCUMILVIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue AUCHUIIIMHA UMeeT npu Gopmupoanuu u pazsutuu OK u I1K.



OO01I1e KOMIIETEHIINT

[Tnaaupyemble pe3yabTaThl 00yUeHUs

OO6mmue

I[I/ICHI/IHJ'H/IHapHBIC

OK 01. Bri6upats criocoOsr
pelieHus 3aaa4d
npodeccnoHaTBEHOMI
JEATSIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

B ygactu Tpy10BOrO BOCIIUTAHUSA:

- TOTOBHOCTh K TPYHdy, OCO3HAHWE IICHHOCTH MAacTepCTBa,
Tpyaoitooue;

- TOTOBHOCTh K aKTHBHOH JIEATEIIbHOCTH TEXHOJIOTHUYECKON U
COLIMAJILHOW HAIPABICHHOCTH, CIIOCOOHOCTh WHHUITUHPOBATH,

IUIAHUPOBaTh U CAMOCTOSITENIbHO  BBIMOJHATH  TaKYHO
NEeSITeTbHOCTD;
- UHTepec K pa3nuyHbiM chepam  mpodeccHoHaNbHOMI

NEeSTeIbHOCTH, YMEHHE OCO3HAHHBIM BBIOOp Oymyrieit
npodeccun M pealn30BBIBATH COOCTBEHHbBIE JKU3HEHHBIE
TIJIAHBI,

OBnazieHue YHUBEPCATBHBIMH yYE€OHBIMHU IMO3HABATEIHHBIMU
JIEHCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENbHO (OpPMYIHpPOBaTh U  aKTyalM3UpPOBATh
npo0JieMy, pacCMaTpuUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYLIECTBEHHBIN MTPU3HAK WJIM OCHOBAHUS ISl
CpaBHEHUs, Kiaccuukanuu u 0000IICHUS;

- ONpEeNeNsITh LEIN ACSITENbHOCTH, 337aBaTh IMapaMeTpbl U
KPUTEPUHU UX TOCTHKCHUS;

- BBUIBJISTH  3aKOHOMEPHOCTM M  NPOTUBOpEUHs B
paccMaTpuBaeMBbIX SIBICHUSX;

- BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHE  PE3YyJbTATOB IIE€JIIM, OIICHUBAaTh PHUCKH
MOCJIE/ICTBHI I€SITEIbHOCTH;

- pa3BUBaTh KpEAaTUBHOE MBIIUICHUE TMPU  pPEUICHUH

KU3HEHHBIX MPOOIIeM;

- BJIAJICHUE METOJaMH J0Ka3aTeNbCTB, aJrOpUTMaMu
pelieHus 3aaau; ymeHue GopmMyaupoBaTh
ONpeJieNICHUs], aKCUOMbl U TE€OPEMbI, NMPUMEHSTH UX,
MIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYKACHUS B X0OJI€
pelieHus 3a1ay;

- yYMEHHUE ONEPUPOBATH MOHITHUSIMU: CTEIIEHb YMCIIA,
norapudm YuCIia; yMEHHE BBITIONHSTh

BBIYHCIICHUE 3HAYEHUN U npeoOpa3oBaHus
BBIPXEHUM CO cTemeHsMU U Jorapupmamuy,
npeoOpa3oBaHus

JIpOOHO-PALIMOHATILHBIX BBIPAKCHHUI;

- YMEHHME ONIEPUPOBATh ITOHATUSAMU: PALIUOHAIIBHBIE,
UppalMOHAIIbHBIE,[T0KA3aTEIbHbIE, CTETIEHHBbIE,
JorapupMHUECKUE, TPUTOHOMETPUUYECKHUE YPaBHEHUS
Y HEpaBEHCTBA, X CUCTEMBI;

- YMEHHUE ONEPUPOBATh MOHATUAMMU:

GyHKIMS, HeTpepbIBHAS QYHKIUS, IPOU3BOIHAS,
nepBooOpasHas, ONpeAETCHHbIM HHTErpai; yMEHHUe
HAXOJUTh MPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINA,
UCIIOJIb3YSl CIIPABOYHBIE MaTepUaibl; MCCIENA0BAaTh B
MPOCTEHIINX CITydasix QYHKIIMH Ha MOHOTOHHOCT,
HaXOJUTh HauOOJNbIIME W HAUMEHBIUINE 3HAYCHUS
GbyHKIUI; CTPOUTH rPaUKH MHOTOUJIEHOB C
HCII0JIb30BaHNUEM anmnapara MaTEMaTHYECKOI0
aHaJln3a; MPUMEHSTh NPOU3BOIAHYIO MHPU pPELICHUH
3a1a4

Ha JBW)KEHHUE; pellaTh MPAKTUKO-OPHUEHTUPOBAHHBIC
3aJ]auu Ha HanOOJIbIINE M HAUMEHbIIINE 3HAYCHNUS,

Ha Hax0XJIeHUE ITyTH, CKOPOCTHU U YCKOPEHUS;

- YMEHHE OIIEpUPOBATh
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0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJAQAETh HaBbIKAMH  Y4YeOHO-HUCCIEAOBATEIBCKON U
MIPOEKTHOM

NeSATEeILHOCTH, HABBIKAMH pa3pelieHus Ipooiem;

- BBISIBIIATD MPUYUHHO-CIIEACTBEHHBIE CBSI3U u
aKTyaJM3UpOBaTh 3a7ady, BBIIBUTATh THUIIOTE3Y €€ PEIICHHUS,
HaxOJUTh  apryMEHTBl U1  JIOKa3aTelibCTBa  CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U

KPUTEPUU PEIICHHUS;

- aHAJM3MPOBATh TIOJYYCHHBIE B XOJI€ pCEUICHUS 3aJadu
pe3yabTaThl, KPUTHUYECKH OILIEHMBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

-yMETh  MEPEHOCUTh 3HAHUS B  I[IO3HABATCIIBHYID U
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEILHOCTH,

- yMETh MHTETPUPOBATh 3HAHUSA W3 PA3HBIX MPEIMETHBIX
oOIacreii;

- BBIIBUTaTh HOBBIE WJEH, TMpeaIaratb OpPUTHHAILHBIE
MOJIXOJIbI U PEIICHUS U CIIOCOOCTBOBATh MX MCMOJIh30BAHUS B
IT0O3HABATEJILHONW U COLMAIBHOM IPAKTUKE

MOHATUSMU: pallHOHAIbHASI(PYHKIINS,

[Toka3zarenbHast CTEIeHHasl byHKLHSA,
norapupmuueckas (QyHKUUS, TPUTOHOMETPHUECKHUE
(GbyHKIMH, 00paTHBIE QYHKIINH,

YMEHHE CTPOUTh TpapuKd H3YYCHHBIX (YHKIUH,
UCMOJb30BaTh IpaUKU MPU U3YyUYEHHH IMPOLECCOB U
3aBUCUMOCTEH, TpPH PEHICHWH 3a1a4 W3 JPyrux
y4eOHbIX NPEAMETOB W 3373y U3 PealbHON KU3HU;
BBIpaXaTh  (OpMyJaMH  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMU;

- YMEHHE penaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YHCJI€ Ha INPOLEHTHl, JOIM W YacTH, Ha
JIBW)KEHUE, Pa0dOTy, CTOMMOCTh TOBApOB M YCIYT,
HAJIOTH, 33/1a4M U3 00JIACTH YHPaBJICHUS JTUYHBIMHU U
CeMEIHBIMU (UHAHCAMM); COCTABJIATH BbIPAKEHUS,
YpaBHEHMsI, HEPAaBEHCTBA U UX CHUCTEMBI MO YCIOBHIO
3aJjaud, WCCIEN0BATh IMONYYCHHOE peIIeHHEe W
OLIEHUBATh MPABJIONOA0OHOCTb PE3YIbTATOB;

- YMEHHE ONEepUpOBaTh MOHATHUSMHU: CpeIHee
apupmeTnyeckoe,  MeauaHa,  HauOojbliee U
HaVMEHbIIIEe  3HAYCHMs,  pa3Max, JHUCIepcHs,
CTaHJApTHOE OTKJIOHEHUE YUCIOBOrO Habopa; yMeHue
M3BIICKATh, UHTEPIPETHPOBATH UH(OPMAIIHNIO,
NpEeJCTaBICHHYI0 B TabimuIax, Ha JuMarpamMMax,
rpadukax,

OTPaKAIOIIYI0 CBOMCTBAa pealbHBIX TPOLECCOB U
SIBIICHHIA; TIPEJICTABIISATE WHPOPMAIUIO C TTOMOIIBIO
TAaONMUI] M JUarpamMM; MCCIIEOBaTh CTATUCTHUYECKHUE
JJaHHbIE, B TOM 4YHCJIE C IPUMEHEHHEM IpadUuecKux
METO/OB U 3JIEKTPOHHBIX CPE/ICTB;

- yMEHHE ONEpPUPOBaTh MOHATUAMH: CIy4ailHBII
ONBIT W CIydyallHOE€  COOBITHE,  BEPOSITHOCTD
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CIIy4alHOTO COOBITHS; yMEHHE BBIUUCIIATH
BEPOATHOCTh C  HCIIOJIb30BAHUEM  TIpapUuecKux
METO/IOB; TNPUMEHATH (QOPMYJBI  CIOXKEHUS H
YMHO>KEHUSI BEPOSITHOCTEH, KOMOMHATOpPHBIE (DAKTHI U
bopmybl pu peueHun 3a/1a4;0L|CHUBATh
BEPOATHOCTH PEAIbHBIX COOBITHIA;

3HAKOMCTBO CO CIyYallHBIMM BEJIMYMHAMH; YMEHHE
MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX
qrcesl B IPUPOJIHBIX U

OOIIIECTBEHHBIX SIBICHUSAX;

- YMEHHUE ONepUpOBaTh MOHATUSAMU: TOUKa, NpsMas,
IJIOCKOCTh, ~ IPOCTPAHCTBO,  ABYTPAaHHBIA  yro,
CKpELIMBAIOIIMECS  NpsAMBIC, NAPALIEIBHOCTh H
NEPIEHIUKYJISIPHOCTh MPSAMBIX U IJIOCKOCTEH, Yo
MEXIy TNpSAMBIMH, YIOoJd MEXAy MNpsAMOd U
IIJIOCKOCTBIO, YTOI MEXKAY IJIOCKOCTSAMU, PACCTOSHUE
OT TOYKHM JI0 IUIOCKOCTH, PpACCTOSIHUE MEXIY
IPSIMBIMHU, PACCTOSIHUE MEXKY IJIIOCKOCTSIMH; YMEHHUE
MCIIOJIb30BATh MIPU PEIICHUH 33]1a4 U3yUeHHbIE (DaKThI
U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MUPA;

- YMEHHE ONEepUpOBaTh MOHATHSAMH: MHOTIOTPaHHUK,
CeYeHHE MHOIOTpaHHHKa, KyO, mapajuiesenurne],
npusMa, nupaMmuga, (@Gurypa U MOBEPXHOCTb
BpallleHus, LUUIUHAP, KOHYyC, Iap, cdepa, QUrypsl
BpalleHHUS, IJIOCKOCTB, Kacaromascs
cepblIIINHIpa, KOHYCa, IUIOU[aJb IOBEPXHOCTU
NUPaMUIbI, MPU3MBI, KOHYyCa, IMIUHIApA, IUIOMAIb
chepsl, o0beM KyOa, MPSIMOYTOJIBHOTO
napajieNnenumnena, MUpaMuibl, MPU3MBI, LHIMHAPA,
KOHYyca, 11apa; YMEHHEe N300pakaTh MHOIOIPaHHUKHH
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MMOBCPXHOCTHU BpalllCHUA, HUX CCUCHHUA OT PYKH, C
IIOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB u
SJICKTPOHHBIX CpCACTB; YMCHUC paciio3sHaBaThb
CUMMCTPUIO B IMPOCTPAHCTBE, YMCHUC pacCliO3HaBaTb
IMpaBUJIbHBIC MHOTOTPAHHUKU

- yMEHHUE OIEepUpoBaThb IOHATHUSIMM: [BUKEHHUE B
IPOCTPaHCTBE, M0J00HBIE (GUIyphl B MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOUIEHUE IIIOIIAJAEH MOBEPXHOCTEU
1 00beMOB MOTIOOHBIX (UTYp MPHU PEIICHUH 3a/1a4;

- YMEHHE BBIUUCIIATH I'€OMETPUYECKHE BEIMYUHBI
(mmHa,  yroim,  IJomiags,  00BeM,  IUIOMIAMb
MOBEPXHOCTH), HUCHOJb3Yys H3y4eHHbIE (OPMYIbI U
METO/IbI;

- YMEHHE ONEpPUPOBaTh MOHATUSAMU: MPSAMOYTOJIbHAS
CUCTEMa KOOpPJIMHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOpAMHAThl BEKTOpa, CKaJspPHOE IPOU3BENCHUE,
yroil  MeXIy BEKTOpaMH, CyMMa  BEKTOpPOB,
IIPOU3BEICHUE BEKTOpa HA 4YHUCIO; HAaxOOUTh C
MOMOUIbI0  M3yYEHHBIX  (OpMya  KOOpAUHATHI
CepeVHbI

OTpe3Ka, pacCTOSIHUE MEX]Ty IByMSI TOUKaMU;

- yMEHHE BBIOMpATh MOAXOIAIINNA U3YUEHHBIH METO
JUISL pEICHMS 3a/1a4i, pacliO3HaBaTh MaTEMaTUYECKHE
(dakThl U MaTeMaTU4YEeCKHE MOJEIM B HPUPOIHBIX U
OOLIECTBEHHBIX SIBJICHUSIX, B HCKYCCTBE; YMEHHUE
IPUBOJIUTH MPUMEPHl MAaTEMaTHUYECKUX OTKPBITUI
POCCHIICKON U MUPOBOM

MaTEMaTHYECKON HayKH.

OK

02.

Hcnonb3oBats

B o6nacTu ieHHOCTH HAyYHOTO TTO3HAHUS:

- YMEHHE OIEepUpOBaTh MOHATHSAMH: palllOHaTbHAs
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COBpPEMEHHBIE CpezcTBa
TIOUCKA, aHamM3a u
MHTEpIpeTauu
nHpopManuu, u
MH(pOPMALOHHBIE
TEXHOJIOTUU TSt
BBITTOJTHEHUS 3ama4
npoheCCUOHATLHON
JeSTeIbHOCTH

- c(OpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUsSI HAyKH M OOIIECTBEHHOI
IIPAKTHKH, OCHOBaHHOTO Ha Jaore KyJbTYD,
CIOCOOCTBYIOLIETO OCO3HaHUIO CBOETO MecTa B
MIOJINKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHUE S3BIKOBOW M YHUTATEIBCKOW KYJIbTYPBI
KaK CpeICTBa B3aMMOJEHUCTBHS MEXKIY JIIOAbBMU U IO3HAHUSA
MHpA;

- OCO3HAHHWE IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISTh

[TpoekTHy1O u HCCIICI0BATEIIbCKYO
WHIWBUIYATBHO U B TPYIITIE.

OBnaneHue yHUBEpCAIbHBIMU Y4YEOHBIMH TO3HABaTEIbHBIMH
JICHCTBUSIMU:

B) paboTta ¢ uHdpopmaruei:

- BJAQNETh HABBIKAMH TIOJNy4YeHHS UWHGOpMAIUU W3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBISTH
MOWCK, AaHallM3, CHUCTEMATH3aIlUI0 W  WHTEPIPETAIHIO
nH(OpMaILIUY PA3IUYHBIX BUIOB U(GOPM TIPECTABICHNUS;

- CO3/1aBaTh TEKCTHl B pa3IMYHBIX (opmMarax ¢ ydeToM
Ha3HaueH WHQOpMAIMU H IEJIEBOW ayJUTOPHH, BBIOHpas
ONITUMATIBHYIO (OPMY TIPEIICTABICHUS U BU3YaTH3aIl1H;

- OIICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HHPOPMAIIIH, €€
COOTBETCTBHE IMPABOBBIM U MOPATBHO-ITHUECKAM HOPMaM;

- HCIIO0JIh30BaTh CpeacTBa UH(OPMAIIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJOTHH B PENICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX

W OpraHM3aIMOHHBIX 3a/lad C COOJOJeHHEeM TpeOOBaHUM
IPrOHOMUKH, TEXHUKH 0€30IacHOCTH, TUTHCHBI,
pecypcocOepekeHrsl, MPABOBBIX W ATHYECKUX HOPM, HOPM
nH(POPMALMOHHOM 0€30MacHOCTH;

ACATCIIbHOCTD

(byHKIMA, TOKa3aTenbHas QyHKINA,

creneHHas (QyHKOMs, JjorapupmMuyeckas GyHKIHS,
TPUTOHOMETpHUYECKUE (PYHKIMH, 0OpaTHbIC PYHKINY;
yYMEHHE CTPOUTh TpadUKH H3YYCHHBIX (QYHKIHH,
UCTOJIB30BATh TPAQUKH MTPHU N3YUYEHUH MTPOLIECCOB U
3aBUCHMOCTEH, IpH pPEUIeHUH 33734 M3 JIPYyTuX
y4eOHBIX TPEJAMETOB W 33/1a4 U3 PEaTbHOH JKU3HHU;

BbIpaXaThb  (opMyramMH  3aBHCHUMOCTH  MEXAY
BEJIMYUHAMU;

- yMEHHE ONEepUpOBATh TMOHATUSMHU: TONKIAECCTBO,
TOXKIECTBEHHOE npeobpa3oBaHue, ypaBHEHHE,

HEpaBEHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB,
PaBHOCHIILHOCTh YpaBHEHHIA, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, HPPALlMOHANIbHBIE, I0KA3aTENIbHBIE,
CTETICHHBIE, JorapupMUIEcKue,
TPUTOHOMETPUUYECKHE ypaBHEHMs, HEpPaBEHCTBA M
CHCTEMBI; YMEHHE pelllaTh ypaBHEHHS, HEPABEHCTBA U
CHCTEMBI C MOMOIUIbIO Pa3IMYHBIX MPUEMOB; pelaTh
ypaBHEHHsI, HEPABEHCTBA M CHUCTEMBI C MapaMeTpoM;
IPUMEHATh YPABHEHUS, HEPABEHCTBA, MX CHUCTEMBI
JUI PEUICHHUs MaTeMaTHYeCKuX 3aaad W 3a1ad U3
pa3NuYHbIX 001acTel HAYKH U PeabHOM KU3HH;

- yMeHHE CBOOOJHO ONEpUPOBATh TOHSATHIMU:
JBIDKEHUE, TMapajlleNbHbI MepeHoc, CUMMETpUs Ha
IUIOCKOCTH W B TIPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBaHue MoAoOMs, TMOJO00HBIE (UTYPHI;
YMEHHE pacro3HaBaTh paBHbIE U MOA00HBIE (DUTYPHI,
B TOM YHCJIE€ B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
yMEHue

UCIIOJIb30BaTh reOMETPHUUECKUE OTHOILICHHUS,
HAaXOJUTh N€OMETPUYECKHE BEJINYMHBI (AJIUHA, YTrod,
oAb, 00bEeM) NpU PELICHUH 3a1ady M3 JPyTrux
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- BJIaJICTh HAaBBIKAMH PACIIO3HABAHMS U 3aIUTHl HHPOPMAIIHH,
MH(POPMAIIMOHHOHN 0€30MacHOCTH JTUYHOCTH.

Y4eOHBIX TIPEMETOB U U3 PEAIbHOM JKU3HH;

OK 03. IlnanmpoBath u
pean30BbIBATh COOCTBEHHOE

npodeccnoHaTbEHOE u
JMYHOCTHOE pasBHTHE,
NPEANPUHUMATENCKYIO
JEATENLHOCTD B
npodeccuoHanbHON  cdepe,
UCIIOJIB30BATh  3HAHUS MO
(UHAHCOBOW T'PaMOTHOCTH B
Pa3ITUYHBIX KH3HEHHBIX
CHUTYaIUSIX

B ob6macTi 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHWS:
- ¢(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO

ITIOBEJICHUS;
CIOCOOHOCTh ~ OLICHHMBaThb  CUTYallMl0 M IPUHUMATH
OCO3HAHHbIE  pELICHUs, OpPUEHTHUPYSICh HAa  MOPAIBHO-

HPABCTBEHHBIE HOPMBI U [IECHHOCTH;
- OCO3HaHHE JIMYHOIO BKJIaJa B IIOCTPOEHUE YCTOMYHBOIO
Oynyuiero;

- OTBETCTBEHHOE OTHOILEHUE K CBOUM DPOIUTENAM MU (WJIH)
OpPYTMM 4YJIeHAaM CEMbH, CO3JIaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEWHOW JKHU3HU B
COOTBETCTBHUH C TpaaAuLIUsIMU HapoaoB Poccuu;

OBnajieHe YHUBEPCATBHBIMU PETYISATUBHBIMH JCHCTBHSIMHU:
a) caMOOpTaHU3aIIHS:

- CaMOCTOSITEIbHO  OCYIIECTBISATH  I103HABATEIbHYIO
NeSTeNbHOCTh,  BBISIBIATH  TPOOJIEMBI,  CTaBUTb U
dbopmynupoBaTh COOCTBEHHBIE 3a7addl B 00pa3oBaTEIbHOM
JESTeIbHOCTH U KU3HEHHBIX CUTYaITUsX;

- CaMOCTOSITEJIbHO COCTABIJISITh IUUIAaH PElIeHUs MpoOjeMbl C
YUETOM MMEIOLIUXCSl PECYypCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U NIPEATNIOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO W TIPOSBIICHUIO IIUPOKOM
SPYAUIMH B Pa3HBIX 00JACTSIX 3HAHHM, TOCTOSIHHO MOBBIIIATH
CBOI 00pa30BaTeIbHBIN U KYJIBTYPHBIH YPOBCHB;

0) CAMOKOHTPOJIb:

- WCIIOJIb30BaTh MpUEMbI peIeKCUH ISl OLUEHKU CHUTYyalluH,
BbIOOpA BEPHOT'O PELICHHUS;

- YMEHUE ONEpUpOBaTh MOHATUSAMU: pallOHAJIbHbIE,
UPpALMOHAIIBHBIE,  IIOKA3aTEJIbHBIE,  CTCICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUIECKUE YPABHEHUS
Y HEPAaBEHCTBA, X CUCTEMBI;

- YMEHHE ONEepUpOBaTh MOHATHSIMH: MHOTOTPaHHUK,
CEYCHHUE

MHOT'OTpaHHUKA, napajuiesenumnesn, IpU3Ma,
nupampzia, ¢urypa M HOBEPXHOCTh  BpAlllEHUS,
IWIMHAP, KOHYC, mmap, chepa, Gurypsl BpamieHus,
IUIOCKOCTh, Kacaroliasics cdepsbl, IINHApa, KOHYyca,
IUIOUIA/lb MOBEPXHOCTU MUPAMU/IbI, MPU3MBI, KOHYCA,
IWIMHApa,  Iulomaab  cdeprl, o0beM  KyOa,
IPSIMOYTOJIBHOTO — Mapajjiesienumena, MUpaMubl,
OpU3MBl, IWIMHApA, KOHyca, Ilapa;, YyMEHHUE
n300paxkaTb ~ MHOTOTPAaHHUKM UM IOBEPXHOCTHU
BpallleHUsI, HMX CEYEHH OT pYKH, C IOMOIUIbIO
YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CPEICTB;
YMEHHME paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh MPaBUJIbHbIE MHOTOTPAHHUKH;
- YMEHHUE OINEpPUPOBaTh MOHATUSAMU: MPSIMOYTOJIbHAS
CUCTeMa KOOPJIMHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOpJMHATBhl BEKTOpa, CKaJspPHOE IPOU3BENICHUE,
yroil  MeXIy  BEeKTOpaMH, CyMMa  BEKTOpPOB,
IIPOM3BEICHNE BEKTOpa HA 4YHUCIO; HAaxOOUTh C
IOMOILBI0  M3YYEHHBIX  (OpPMYJ1  KOOPIMHATHI
CEpEeIUHBI

OTpe3Ka, PaCCTOSTHUE MEXKY IByMSI TOUKAMU;
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- yMEThb OLECHHUBAaTh PHUCKH U CBOEBPEMEHHO IPUHHUMATh
pELIECHHS IO UX CHUKEHHUIO;
B) AMOIIMOHAJIbHBIN
c(hOpMHUPOBAHHOCTb:

- BHYTPEHHEH MOTHMBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K
JIOCTH)KEHUIO 1€ U yCHeXy, ONTUMH3M, WHUIIMATUBHOCTD,
YMEHHE JEHCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEH;

- OMIIATMHM, BKJIIOYAIONIEHM  CHOCOOHOCTH  ITOHUMMATh
SMOLMOHAIIBHOE COCTOSIHME JPYTHUX, YYUTBIBATH €ro IpH
OCYIIECTBJICHUN KOMMYHHKAIIUU, CIIOCOOHOCTh K COYYBCTBHUIO
U COIEPEKUBAHUIO;

- COLMaJbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH
BBICTPANBATh OTHOIIEHUSI C JIPYTUMH JIIOJIbMH, 3a00TUTHCS,
MIPOSIBIISATH UHTEPEC U pazpeniatb KOHMINKTHI;

WHTEJIJICKT, MpeaIoNararo i

OK 04. DddexTnBHO
B3aMMO/IEHCTBOBATh u
paboTath B KOJUICKTUBE W
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOOTIPEIEIEHUIO;

- OBJIQJIeHWE  HaBBIKAMH  Yy4eOHO-HCCIIEOBATEIHCKOM,
MIPOEKTHOM M COLIMATILHOM AESITENbHOCTH;

OsBnageHue YHUBEPCATbHBIMHU KOMMYHHKATHBHBIMU
JIEHCTBUSIMU

0) COBMECTHasl IeATEIIbHOCTh:

- MOHUMATh WM HCIOIB30BaTh MPEUMYINECTBA KOMAaHION H
WHIUBUAYATbHON pabOTHI;

- MIPUHUMATD A (Sh 0% COBMECTHOI JeSITSIbHOCTH
OpraHW30BBIBATh W KOOPJAWHUPOBATH JICUCTBHUS 1O €€
JOCTH>KEHHIO: COCTaBUTh IUIAH JIEHCTBUM pacnpenemsiTh poiu
C YYeTOM MHEHHMH YYaCTHHUKOB OOCYXXIaTh pe3yJbTaThbl
COBMECTHOI paboThI;

- KOOPJIMHHUPOBAaTH M BBIMOJHATH PabOTy B YCIOBHSIX
peabHOrO, BUPTYaJIBHOTO i KOMOMHHPOBAHHOTO

CaMOCTOATCIIbHOCTH H

- YMEHHE OTIEPUPOBATH MOHITUSIMH: CITy9alHBIN OIBIT
U ciIy4yailHOoe COObITHE, BEPOSATHOCTh CIy4alHOTO
COOBITHSI; yYMEHHE BBIUUCISATH BEPOSTHOCTH C
UCMOJIb30BaHUEM TpapUUECKUX METOJO0B; MPUMEHSThH
GOpMyIBI CIOXKEHHS W YMHOXEHHSI BEPOSTHOCTEH,
KOMOUHATOpHBIE (DaKThI U GOPMYIIBI IPH

Pemrennu 3ama4; OlEeHWBATH BEPOSTHOCTH PEaTbHBIX
COOBITHI;

3HaKOMCTBO CO CIIy9allHBIMH BEIMYHMHAMHU; YMEHHE
NPUBOAUTE TIPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX
Yrces B IPUPOTHBIX U

0O0I1IeCTBEHHBIX SIBJICHUSX;

- yMEHHE CBOOOJHO ONEPHPOBATH IOHATHIMU:
CTETIEHb C LIEJIBIM MoKa3aTeaeM, KOPeHb HAaTypalbHOM
CTEIICHH, CTETICHb

C  palMOHAIbHBIM

IIOKa3aTcCJIEM, CTCIICHb C
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B3aHMOJCHCTBUS;

- OCYHICCTBIJISTh MO3UTUBHOE CTPATETMUYECKOE IOBEJICHUE B
pa3NUYHBIX ~ CHUTyallUsX, NpPOSBISATH  TBOPYECTBO U
BOOOpakeHHEe ObITh MHUITMATUBHBIM.

OByaneHne YHUBEPCATBHBIMU PETYJISTHUBHBIMU JCHCTBHSIMHU:
T) IPUHATHE Ce0sl U IPYTHX JIIOICH:

- TPUHAMATh MOTHBBI M apPTYMEHTBI JPYTUX JIIOJEH IIpH
aHaJlu3e pe3yJIbTaTOB JIEATEIbHOCTH;

- pa3BUBATh CIIOCOOHOCTH MOHMUMATHh MUP C IMO3HUIIUU JPYTOTO
yesoBeKa

JICICTBUTEIIbHBIM
(BeIIeCTBEHHBIM) TIOKa3aTesneM, Jorapudm dHclia,
CUHYC, KOCUHYC U TAHTEHC MPOU3BOJILHOTO YHCIIA,

- yMmeHue CBOOOJHO OINEPHPOBATH TOHSATHIMU:
rpaduk yHKINH,

obpatHas  (yHKIUSA,  KOMIO3WIUA  (DYHKIIUH,
nuHeHHas — QyHKOWA,  KBajpaTUdHas — (QYHKIHS,
cTerneHHasi QyHKIUS C LEeIbIM

MoKasarejaeM,  TPUTOHOMETPUYEeCKHe  (DYHKIUH,
oOpaTHbIe

TPUTOHOMETpUYECKHE (YyHKUMHU, IOKa3aTelbHas U
aorapupmuueckas (QyHKLUUY; YMEHUE CTPOUTH
rpaduku  QYHKIUH, BBIIOJHATH TNPEOOpPa3OBAHUS
rpaduKoB QyHKIIHIA;

- yYMEHHME HCIOJIb30BaTh TIpauku QYHKIMH IS
M3YYEHHUsI TPOLIECCOB U 3aBUCUMOCTEN IIPU PEILIEHUU
3aJ1a4 U3 JAPYrux y4eOHbIX MPEIMETOB U U3 peanbHON
JKU3HH; BbIpaXaTb (OpMyJaMHU 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

- yMeHue CBOOOJHO ONEpPUPOBATH TMOHATHIMU:
YETHOCTh  (PYHKIMH, TEPUOJUYHOCTH  (PYHKIHH,
OTPaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTh (DYHKIIMH,
SKCTpeMyM (GYHKIUHU, HauOoJbIlee W HaMMEHbIIee
3Ha4eHUsT (QYHKIMKM Ha TPOMEXKYTKE; YMEHHe
MIPOBOAMTD HCCIIEI0OBaHNE (PYHKIINH;

- yMEHHE MHCIOJIb30BaTh CBOICTBa U rpaduku
GbyHKIUI Ui peleHus ypaBHEHMM, HEPaBEHCTB U
3ajJ]ayu ¢ mapameTpamu; U300paxkaTtb Ha KOOPIUHATHOM
IJIOCKOCTH  MHOXXECTBA  PEUIEHUM  YpaBHEHUH,
HEPABEHCTB U UX CHUCTEM;
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OK 05
YCTHYIO H

Ocy1iecTBISITh

MUCHbMEHHYIO
KOMMYHHUKAIUIO Ha
roCy/1apCTBEHHOM SI3BIKE
Poccuiickoit  ®@enepauuu ¢
y4EeTOM 0COOEHHOCTEH
COLIMAIBHOTO M KYJBTYPHOTO
KOHTEKCTa

B o0mactu 3¢TETHYECKOrO BOCIIUTAHUS:

- 3CTETUYECKOE OTHOIICHHE K MUY, BKIIFOYasi 3CTETHKY ObITa,
HAYYHOIO W TEXHHYECKOrO TBOPYECTBa, CIOpPTa, Tpyda M
00I1IECTBEHHBIX OTHOIICHUI;

- CIOCOOHOCTh BOCHPHHUMATh pa3IMYHbIC BUIbI MCKYCCTBA,
TpaJULIMU U TBOPYECTBO CBOETO U JAPYTUX HAPOAOB, OUIYIIATH
3MOIMOHAIBHOE BO3/IEVICTBUE UCKYCCTBA;

- yOeXJIEHHOCTh B 3HAYUMOCTH ]IS JIMYHOCTH M OOIIEeCTBA
OTE€YECTBEHHOTO W  MHPOBOTO HCKYCCTBA, ASTHUYECKHUX
KYJIbTYPHBIX TPAJAULUKA U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CAMOBBIPXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA,
CTpPEMJICHHE MPOSABIATH KAUECTBA TBOPUECKON JTUYHOCTH;

Osnagenne
JIEUCTBUSIMU
a) obmieHue:
- OCYIIECTBIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HH,

- pacmno3HaBaTh HeBepOabHbBIE CPeICTBa OOIIEHNS, TOHUMATh
3HAQUYE€HHE COLIMAJIbHBIX 3HAKOB, PACIIO3HABATh MPEATOCHUIKU
KOH(JIMKTHBIX CUTYyaIlui U CMATYATh KOH(JIUKTHI;

YHUBCPCAIbHBIMU KOMMYHHUKAaTHBHBIMU

- Pa3sBEPHYTO H JIOTMYHO H3JIaraTb CBOKO TOYKY 3PCHHUA C
HCIIOJIb30BAHHUEM A3BIKOBBIX CPCIACTB,

- yYMEHHE OIEpPHPOBaTh TOHITUSMH:  CpEIHEe
apudmernueckoe,  MeauaHa,  HauOoybliee U
HaWMEHbIIEe  3HAUCHMs,  pa3Max,  JHCIEepPCHs,
CTaHJIapTHOE OTKJIOHCHUE YHCIIOBOrO Habopa; yMEHHE
U3BJICKATh, UHTEPIIPETHPOBATh UH(OpPMAIIHIO,
NPEJCTABICHHYI0 B Ta0JMIax, Ha JUarpaMmmax,
rpadukax,

OTPAXAIOILIYI CBOWCTBAa pEAIbHBIX IPOLIECCOB U
SIBJICHU; TPEICTaBIATh WHPOPMAIMIO C MOMOIIBIO
TaOJIUIl U JUarpamMM; HCCIEI0BaTh CTaTHCTHYCCKHUEC
JIAHHBIC, B TOM 4YHUCIIC C IPUMEHEHHEM TpaduyecKkux
METOIOB U 3JIEKTPOHHBIX CPEICTB;

- yYMEHHE ONEpPUPOBATh MOHATHIAMM: TOUKA, MpsMasi,
IJIOCKOCTb, ~ IIPOCTPAHCTBO,  JBYTPAaHHBIA  yTOJ,
CKpEIIMBAIOIINECS  NPAMbBIE, MNApaUIEIBHOCTh U
MEPIEHAUKYIISIPHOCTD MPAMBIX M INIOCKOCTEH, YTOJ
MEXIy MNpsAMBIMH, Yroid MeXAy MpsAMOM U
IIJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMH, PACCTOSHUE
OT TOYKM JO IUIOCKOCTH, PAacCTOSHHE MEXAY
MIPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSMH; YMEHHE
UCITOJIb30BaTh MPU PELICHUH 33124 U3yUYEeHHbIE (DaKThI
U TEOpEeMbl IUIAHUMETPHUM; YMEHUE OLEHUBATH
pa3mMepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;

OK 06.
Ipa)IaHCKO-
MaTPUOTHYECKYIO TO3UIIHIO,
JEMOHCTPUPOBATH

OCO3HAHHOE [OBEJCHHUE Ha

[TposiBrATH

- OCO3HAaHME OOYyYaIOUIUMUCS POCCUNUCKON TIpaKIaHCKON
UJIEHTUYHOCTH;

- LEJICHANPaBJIECHHOE pPa3BUTUE BHYTPEHHEW MO3ULUHU
JIMYHOCTH Ha OCHOBE JYXOBHO-HPABCTBEHHBIX IIEHHOCTEH
HaponoB  Poccuiickoii ~ @Penepauuu, HCTOPHUYECKHX U

- YMCHHUC pCIIaTh TCKCTOBLIC 3ala4M PA3HbLIX THUIIOB
(B TOM uYuCle€ Ha MPOIEHTHI, TOIW M 4YacTH, Ha
JBW)KEHUE, PabOTy, CTOMMOCTh TOBApOB W YCIYT,
HaJIOoru, 3ajgadu M3 O6HaCTI/I yHOpaBJCHUA JIMYHBIMU U
CeMEeHHbIMU (MHAHCAMHM); COCTAaBJISTH BBIPAKCHUS,
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OCHOBE TPaAUIIMOHHBIX
00111eYeI0BEYECKUX
IIEHHOCTEl, B TOM YHCIIE C
y4eToOM rapMOHHU3AILUN
MEKHAIIMOHAIBHBIX u
MEXKPEITUTHO3HBIX
OTHOILEHUH, [IPUMEHSATH
CTaHJIapThI
AHTUKOPPYILIMOHHOTO
MMOBEICHUS

HallMOHAJIbHO-KYJIbTYPHBIX TpaauIIIi, dbopMupoBaHue
CUCTEMbl 3HAUYMMBIX I[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYILIUOHHOTO  MHUPOBO33PEHMs,  MPABOCO3HAHMUS,
9KOJIOTMYECKON KYJIBbTYpBl, CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC ILJIAHBI;

B yvactu rpakaaHCcKOro BOCIIUTAHMUS:

- cpOpPMUPOBAHHOCTH TPAXKIAHCKON MO3UIIUN 00YyUaIOIIEroCcs
KaK AaKTUBHOI'O M OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOTO
o011eCTBA;

- OCO3HaHHE CBOMX KOHCTHTYI[MOHHBIX MpaB M 00S3aHHOCTE,
YBaKEHUE 3aKOHA U TIPABOTIOPSIIKA;

- MIPUHSATHE TPaAUIMOHHBIX HallMOHAIbHBIX,
OOIICUETIOBEYECKUX TYMAaHUCTUYECKUX M JIEMOKPATHICCKUX
LIEHHOCTEH;  TOTOBHOCTh  MPOTHUBOCTOATH  MJIEOJOTUU
AKCTpEMHU3Ma, HAIHOHAIIU3MA, KceHOohoouH,

JUCKPUMMHALIMM [0 COLUAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM MPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEpECAX
TPaKJIAHCKOTO OOIIECTBA, YYaCTBOBAaTh B CaMOYTIPABJICHUU B
o011eo0pa3oBaTenbHOM OpPraHU3alid U JIETCKO-FOHOIIECKUX
OpraHu3aIusX;

- YMEHHE B3aUMOJIEUCTBOBATh C COLMATIBLHBIMU UHCTUTYyTaMHU
B COOTBETCTBUU C UX PYHKIIUSAMH U Ha3HAYCHHUEM;

B o6nacTi maTpuoTHYECKOro BOCIIUTAHUS:

- c(hopMUPOBAHHOCTH POCCUICKON rpak 1aHCKOM
WJIEHTUYHOCTH, NATPUOTHU3MA, YBAXKEHUs K CBOEMY HapoAdy,
YyBCTBa OTBETCTBEHHOCTH INepen POauHON, ropAOCTH 3a CBOM
Kpaii, cBor0 PonuHy, CBOM SA3bIK U

KyJbTypy, HIpOLLIOE M HACTOAIIEE MHOTIOHAMOHAIBHOTO
Hapona Poccuu;

- LEHHOCTHOE€ OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJaM,
HMCTOPUYECKOMY M MPUPOJHOMY HACJIEIUI0, TMaMATHHKAM,

YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI 110 YCIOBHUIO
3a7a4M, MCCIEAOBaTh MOJIYYEHHOE pElIeHHe W
OLIGHUBAThH MPABIONOA0OHOCTD PE3YIHTATOB;

- yMEHHE OIepUpPOBATh IMOHITUSIMH: OIpEAEICHUE,
aKkcuOMa, TEOpeMa, CIIEACTBHE, CBOWCTBO, INPHU3HAK,
JIOKa3aTeIbCTBO, PABHOCHJIBHBIE  (OPMYIUPOBKH;
yMEHHE dbopmynHrpoBaTh oOpaTHOE u
IPOTHUBOIIOJIOKHOE YTBEpXK/ICHHE, IPUBOJIUTH
IIPUMEPBI U KOHTPIPUMEPBL, UCII0JIB30BATH METOL
MaTeMaTu4ecKou WHTyKIINY; HPOBOJIUTH
JIOKa3aTeIbHBIC PACCYKIEHHsS TPU pPEHICHWH 3aiad,
OLICHHUBATh

JIOTHYECKYIO MPABUIBHOCTD PACCyKICHUM;

- yMeHue CBOOOJHO ONEpPUPOBATH TMOHATHIMU:
HIOCJIEI0BATEIbHOCTD, apu(pMETHIECKAs

nporpeccus, reoMeTpuiecKkas
OECKOHEYHO yObIBaro1as
porpeccus;

yYMEHHE 33J[aBaTh IOCIEI0BATEIILHOCTH, B TOM YHCIIe
C TIOMOUIBIO PEKYPPEHTHBIX (pOpMYII;

nporpeccus,
reoMeTpHuyYecKast

15




TpaauuusaM HapoaoB Poccun, nocrmxkenussim Poccuu B Hayke,
HUCKYCCTBE,CIIOPTE, TEXHOJOTHUSIX U TPY/IE;

- ujieiiHas yOeKACHHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3aIUTE
OrtedecTBa, OTBETCTBEHHOCTh 32 €r0 CYAL0Y;

- OCBOCHHBIC OOYYAIOIIUMHUCA MEXKIPEIMETHBIC MOHSITHS H
yHUBEpCalIbHbIE  y4eOHbIe  JIeHCTBHS  (PETYJISTUBHBIC,
M03HaBaTEJIbHbIE, KOMMYHUKATHBHBIC);

- CIOCOOHOCTh HMX HCIOJB30BaHMSA B II03HABATEIBLHOH H
COLMAJIbHOW IPAKTHUKE, TOTOBHOCTh K CaMOCTOSITEJIbHOMY
IJIJAHUPOBAHUIO W OCYIICCTBICHUIO y4€OHOH NESITEIbHOCTH,
OpraHu3anuu y4eOHOro

COTPpYJHMYECTBA C IEJArOTMYECKUMHU pPaOOTHUKAMU |
CBEpCTHUKAMH, K YYaCTHUIO B IOCTPOCHUU HHAUBUYaJIbHOU
00pa30BaTeNbHON TPACKTOPUH;

- OBJIQJIeHWE  HaBBIKAMH  Y4eOHO-HCCIIEOBATEIHCKOM,
MPOEKTHON U COLMATIbLHOM JEATEIIbHOCTH;

OK 07. CogeiicTBoBath
COXPaHEHUIO OKPYKaroLIel
Cpellbl, pECYPCOCOEPEKEHNUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
NENCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHIX

B 00actu 3K010ru4eckoro BOCIUTAHUSA:

- HENpUATHE JACUCTBUM, INPUHOCALIUX BpEl OKpYKAIOLIEH
cpene;

- YMEHHE MPOrHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHUYECKHE
IIOCJIEICTBUS MPEAIPUHUMAEMBIX JEHUCTBUM, NPEAOTBPALATh
UXx;

- pacmmpeHue
HaIpaBJIEHHOCTH;

OIIbITa JACATCIIBHOCTH 3KOJOTHYEeCKOM

- pa3pabaTbIBaTh IJIAH PEIICHHUS MTPOOJIEMBI C YIETOM aHAIIN3a
HMMEIOLIUXCS MaTEPUAIbHBIX U HEMATEPUAIbLHBIX PECYPCOB;

- OCYIIECTBIATH IIeJICHANpPABICHHBIH IOWCK TIepeHoca
CpeAcTB

1 c1oco0O0B JEHCTBUS B MPO(HECCUOHATBLHYIO CPENY;

- yMEHHE OIepupoBaTb MNOHATUSAMH: (DyHKIHS,
HenpepbIBHAS

byHKIM, IIPOU3BOHAS, nepBooOpazHas,
ONpEeNIeHHbII  HMHTErpajg;  yMEHHE  HaxOoJUTh

MPOM3BOJIHBIE DJIEMEHTAPHBIX (YHKLIUH, HCHOJb3YS
CIIPaBOYHBIE MATEPUAJIbI; UCCIIEI0BATh B MPOCTEHIINX
ciydasx (yHKIMM Ha MOHOTOHHOCTb, HaXOJIUTh
HauOOJbIINE W HAUMEHbIIWE 3HAYeHUS QYHKIUI;
CTPOUTH TpapUKHd MHOTOUYJIEHOB C HCIIOJIb30BAHUEM
anmapaTta MaTeMaTU4YecKOro aHajau3a; MPUMEHSTh
IIPOM3BOJHYIO NpU PELIEHUH 33Jad Ha JIBHIKEHUE;
pemaTb IPaKTUKO-OPUEHTHUPOBAHHbBIE 3a7ayd  Ha
HauOoNpIIME M  HAWMEHBbIIME  3HAYCHUs, Ha
HaXO0KJEHUE IyTH, CKOPOCTU M YCKOPEHHUS;
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- YMCTb INCEPCHOCUTH 3HAHHUA B IIO3HABATCIBHYIO U
IMPAKTUYCCKYIO obnactu KHU3HCACATCIIbBHOCTH,

- JaBaTb OLICHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPECKTHBEI B
ACATCIIBHOCTD, OLICHUBATh COOTBCTCTBHC

PE3YJIbTAaTOB LCIISAM,

- npeajaratb HOBBIC HNPOCKTHI, OLCHUBATH MJCU C IMO3ULUU
HOBHU3HBI, OpUT'MHAJIbHOCTH, HpaKTquCKOﬁ 3HAaYUMOCTHU

- yYMEHHUE OIEpPHpOBaTh NOHATHUSIMH: [BKCHUEC B
NPOCTPAHCTBE, MONOOHBIE (QUIYyphI B MPOCTPAHCTBE,
UCIIOJIb30BaTh OTHOIICHHE TUIONIAJEH MOBEPXHOCTEH
1 00beMOB MOJAO00HBIX PUTYp MpH

pEIICHUY 33]1aY;

- YMCHHE BBIYHCISATH T'€OMETPHUYCCKUE BEITUYMHBI
(mmHa,  yrom,  ImJomags,  00BeM,  IUIOMIAMb
MOBEPXHOCTH), HWCHOJb3Yysl H3y4YeHHbIE (OPMYIBI H
METO/IBI,
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON

JTUCIATITAHBI

2.1. O0beM JUCHUILVIMHBI U BH/bI Y4eOHOH padoThl

Buj yueOHoi1 padoThI

O0beM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUTINHBI 225
Jlekuuu, ypoku 139
IIpakTHYeckue 3aHATHSA 78
B T.4.:

1. OcHoBHOE coepKaHue 217
BT. Y..

[IpakTHueckue 3aHATHS 128
JEKIUHU 75
2. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IEPsKAHUE

BT. Y..

TeopeTu4ecKoe o0yueHne 3
IIPAKTUYECKUE 3aHATUS 11
IIpome:xxyTouHast arTecTanus (3K3aMeH) 8
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2.2 TemaTn4ecKuii IJIaH U CO/IePKAHME M CHUILIUHBI.

HaumeHoBaHue Conep:xkanue yuyeOHOro Marepuasia (0OCHOBHOE M PO ecCHOHAILHO- O0bem | @opMupyemblie
pa3iesioB M TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, NIPUKJIAJIHON MO1YJIb 4acoB KOMIIETEHIIUH
1 2 3 4
OcHognoe codepacanue
Pasnen 1. [loBTOopeHue 31
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Cojnepkanne ydeOHOro Marepuana 10
Lenun n 3anaun mareMaTuky | Llenu v 3a1aun MaTeMaTHKHU IPH OCBOCHUH CIICIIHATILHOCTH.
[P OCBOCHUHU ba3oBbie 3HaHUS ¥ YMEHUS MO0 MaTeMaTUKE B MPOPECCUOHAIBHOMN U B TOBCEAHEBHON
cnienuanbHocTu. Yucna u JESITENIbHOCTH.
BBIUHCIICHUS JlelicTBuS HaJl MONOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIAMU, C OOBIKHOBEHHBIMU U OK 01, OK 02,
JECATUYHBIMU APOOSIMHU. OK 03,
JeiicTBus co creneHs MU, (OopMyJIbl COKPAILIEHHOTO YMHOKEHHUSI OK 04, OK 05,
Kom0OuHMpOoBaHHOE 3aHATHE OK 06,
Tema 1.2 Copneprkanue yueOHOro MaTepuaa 5
[IporeHTh! BEIYUCTICHHUS. [TpocThie mpOLEHTHI, pa3Hble CIOCOObI UX BblunciaeHUs. JIuHeiHble, KBaJpaTHBIE,
VYpaBHeHHs M HEPABEHCTBA | ApOOHO-JIMHEIHbIE YPaBHEHUS U HEPAaBEHCTBA
[IpakTHueckoe 3aHsaTHE
Tema 1.3 Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue NPUKIAOHO20 11
M00ys)
IIpoctelie u cnoxHbie npoueHTHl. [IporeHTr! Beruncinenus. JInHeiHnble, KBaJpaTHEIE,
JpoOHO-TMHENHHbIE YPAaBHEHUSI M HEPABEHCTBA
[IpakTHueckoe 3aHsaTHE
Tema 1. 4. Copnepkanne ydeOHOro Matepuana 5
Pemenue 3anau. Bxoguonn | Beruucnenus u npeoOpa3oBaHusi. YpaBHEHUS! M HEPABEHCTBA.
KOHTPOJIb [IpakTHueckoe 3aHITHE
KonTtposnpHas pabota
Pasnen 2 Ilpsimble u 31

IJIOCKOCTH B
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NMPOCTPAHCTBE.
KoopanHatsl 1 BEeKTOPbI
B IPOCTPAHCTBE

Tema 2. 1 OcHOBHEIE
MOHSTUS CTEPEOMETPUH.
Pacmonosxenne npsmeIx B
MIPOCTPAHCTBE

Copepxanne yueOHOro Marepuasia

[Ipeamer crepeomerpuu. OCHOBHBIEC MOHATUH ( TOUYKA, MPSMAast, IJIOCKOCTh,

HpOCTpaHCTBO). OCHOBHBIE aKCHOMBI CTCPpCOMCTPUH. HepeceKa}omHeCﬂ, mapauiCJIbHbIC

Y CKPEIIUBAIOIIHNECS MPAMbIC. YTOJI MEX1Y IPSIMBIMHU B IPOCTPAHCTBE.
[TepnieHguKyIsipHOCTh NPsiIMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE PUTYPHI

[IpakTrueckoe 3aHsTHE

Tema 2.2. TlapaienbHOCTh
MIPSAMBIX, IPSMOH U
IIJIOCKOCTH, IJIOCKOCTEHN

Cogepxanue yueOHOro Marepuasa

[TapannensHbie mpsimMas u mwockocTb. Onpenenenue. [Ipusnak. CBoiicTBa.
[Tapanmnensubie iockoctu. Onpenenenne. [Ipusnak. CBoiicTBa.

Tetpasrap u ero snementsl. [lapannenenumnesn u ero aneMeHTsl. CBOKCTBA
MIPOTUBOTIOJIOKHBIX TPaHEH U JuaroHasell mapamienenunena. [locTpoeHre 0ceBhIX
CEUCHHH.

[IpakTrueckoe 3aHsTHE

Tema 2. 3.
[lepnenauKyIsIpHOCTH
MPSAMBIX, IPSAMOU U
TIIOCKOCTH, TIIIOCKOCTEH

Cogepxanue yueOHOro MaTepuana

[TapannensHble npsimeie. [lapamiensHblie npsiMble, TEPIEHANKYIISPHBIE K TUIOCKOCTH.
[Tpu3Hak NepHeHINKYISIPHOCTU NPSIMON U TNIOCKOCTU

[IpakTrueckoe 3aHsTHE

Tema 2. 4 neprieHIUKYJISIp
Y HakJoHHasA. Teopema o
TpeX MepreHIuKyIspax

Copepxanre yueOHOr0 MaTrepuaa

[lepnennukynsap u HakiaoHHas. Teopema o Tpex NEPHEHAUKYISIpax. YOI MEKIY

HpﬂMOI\/’I 1 IJIOCKOCTRIO. YTOII MCKAY MIIOCKOCTAMMU. HepHeHHI/IKy.]'ISIpHI)Ie TIITIOCKOCTH.

PaccrosiHus B IIPOCTPAHCTBC

[TpakTHueckoe 3aHsTHE

Tema 2. 5 Koopaunatel u
BEKTOPHI B IPOCTPAHCTBE

Copepxanne yueOHOro MaTepuaa

JlexapToBBI KOOPAUHATHI B MPOCTPAHCTBE. BekTophl B mpocTpaHcTBe. CloKEeHHE U
BBIYMTaHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha yucio. CKalsipHOe TPOU3BECHUE
BEKTOPOB. [IpocTelinme 3agaun B KOOpAUHATAX

[IpakTrueckoe 3aHsTHE

Tema 2. 6 Pemenune 3amay.

Coneprkanuie yueOHOTO MaTepraia

OK 01, OK 03,
OK 04, OK 07
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IIpsiMbIE U TUIOCKOCTH,
KOOpJMHATHI U BEKTOPHI B
IIPOCTPAHCTBE

Pacnionoxenue npsAMbIX ¥ INIOCKOCTEN B IPOCTPaHCTBE. [IepreHIuKyIapHOCTD U
NapaJUIEIbHOCTD MPSMBIX U IIJIOCKOCTEN. /[eKkapTOBBI KOOPAUHATEI B IPOCTPAHCTBE.
BexTopsl B ipoctpancTse. Cli0’keHUE U BBIYMUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA HA
yncio. KoopanHaTel BEeKTOpA.

HpaKTI/I‘IeCKOG 3aHATUC

Pa3nea 3. OcHoBBI 31
TPUTOHOMETPHUH.
Tpuronomerpuieckue
GyHkuun
Tewma 3.1 Cogepxanue yueOHOro MaTrepuasa
Tpuronomerpuyeckue Pangnannas mepa yria. IToBopoT Touku BOKpyT Havyasa koopauHat. Onpenenenue 5)
(GYHKIMH TPOU3BOIBLHOTO CHUHYCa, KOCHYCa, TAHI€HCA U KOTaHTeHca. 3HaKU CUHYca, KOCUHYCa, TAHI€HCa U
yria, yucia KOTaHT€HCa 110 YETBEPTAM. 3aBUCUMOCTb MEXIY CUHYCOM KOCHHYCOM, TAHT€HCOM
OJIHOTO M TOTO K€ yIJa.
[TpakTHyeckoe 3aHsTHe
Tema 3. 2 oOCHOBHBIE Cojnepkanne ydeOHOro Matepuana
TPUTOHOMETPUYECKHE Tpuronomerpuueckue ToxjecTna. I[lpeodpa3oBanue npocTeHIImX TpPUroHOMETPUIECKUX 5
TOXJIECTBA BbIpaxkeHnil. CHHYC, KOCUHYC, TAHT'€HC U KOTaHT€HC YIJIOB & U — «.
[TpakTHyeckoe 3aHsATHE
Tema 3.3 Copneprkanue yueOHOTo MaTepuaa
TpuronomeTpudeckue OO6nacth onpeesieHnsl 1 MHOYKECTBO 3HAUYEHUN TPUTOHOMETPUIECKUX (PYHKITUH. 5
(bYHKINH, UX CBOMCTBA U YeTHOCTh, HEYETHOCTD, IEPUOAUYHOCTh TPUTOHOMETpUYECKHX (yHKIMN. CBOHCTBA U
rpadux rpaduxu QyHKIMA y = cosx,y = sinx,y = tgx,y = ctgx. Cxxatue u pacTsKeHHe
rpaduKoB TpUroHomeTpuueckux ¢pyHkimi. [IpeodpazoBanue rpapukos
TPUTOHOMETPHUYECKUX (DYHKIUH
[TpakTHyeckoe 3aHsATHE
Tema 3. 4 O6partnbie Cojeprkanne ydeOHOro MaTeprana 5

TPUTOHOMETPUIECKHE
byHKIII

Ob6parnble Tpuronomerpuyeckue GyHkipn. Mx cBolcTBa U rpauKu.

IIpakTHueckoe 3aHsITHE

OK 01, OK 02,
OK 03, OK 04,
OK 05

21




Tema 3.5 Copepxanne yueOHOro Marepuasa
Tpuronomerpuyeckue VYpaBHeHus cosx = a,sinx = a,tgx = a,ctgx = a. Penienue TpuroHOMeTpUIECKUX 5
YPaBHEHHS YPaBHEHUH OCHOBHBIX TUIIOB; IPOCTEUIINE TPUTOHOMETPUUECKHUE YPABHEHUS,
CBOJISIIMECS K KBAJIPATHBIM, PEIIaeMbIe pa3Io’KeHUEM Ha MHOXKHUTEIHU, OJHOPOIHBIE.
[TpakTHueckoe 3aHsATHE
Tema 3. 6 Pemienue 3anau. | Coneprkanue yueOHOro Marepuaia
OCHOBBI TPUTOHOMETPHH. [TpeoOpazoBaHus TPUTOHOMETPUUECKUX BhIpAXKEHUM. Perienre TpuroHoMeTpuyecKux 6
Tpuronomerpuyeckue yYpaBHEHHIA U HEPABCHCTB B TOM YHCJIE C UCTIOIH30BAHUEM CBOMCTB (DYHKITHH.
GyHKIHM IIpakTHyeckoe 3aHsiaTue
KonTponbHas padbota
Paznen 4 IlpousBoanasi u 31 OK 01, OK 03,
nepBoodpa3zHasi QyHKUHHU OK 04, OK 06,
OK 07
Tewma 4. 1 Ilonstue Cogepxanuie yueOHOro MaTepuana 3
npousBoaHon. @opmyiel u | [Ipupamenne aprymenta. [pupamnienne gyHkuuu. 3a1aun, TPUBOISIINE K TTOHATHIO
MpaBuUIa npou3BogHON. Onpenenenrne Npon3BoJHON. AJITOPUTM OTBICKaHUS IPOU3BOJIHOM.
muddepeHnpoBaHus ®Dopmysl nuddepennpoBanus. [Ipasuna guddepenunpoBanus
[IpakTHueckoe 3aHsaTHe
Tewma 4. 2 Ilonsarue o Copneprkanue yueOHOro MaTepuaa 3
HenpepbIBHOCTH GyHKIMU. | [ToHsTHe HenpepbiBHOW GyHKIMH. CBOMCTBA HEMPEePhIBHOM QyHKIMH. CBA3b MEKTY
MeTtoa nHTEpBaIOB HENPEPHIBHOCTHIO U AP PepeHINPYEMOCThIO GYHKIINU B TOUKE. AJITOPUTM peIIeHUs
HEPAaBEHCTB METOJIOM MHTEPBAJIOB.
[TpakTHyeckoe 3aHsATHE
Tema 4. 3 'eomerpuueckuii | Comepikanue y4eOHOro MaTepuaa 3
U QU3UYECKUI CMBICTT ['eomeTpHUyeCcKHii CMBICI TPOU3BOAHON (PYHKIIMM - YTIOBOM KOAPPHUIIMEHT KacaTeIbHOM
MIPOU3BOTHOM K rpaduky QyHKIMU B TOUKE. Y paBHEHUE KacaTeNlbHOMN K rpaduKy QyHKIIHH.
AJITOpUTM COCTaBJICHHSI YPABHECHUsI KacaTelbHOM K rpaduky dyukimuny = f(x).
[IpakTrueckoe 3aHsATHE
Tema 4. 4 MOHOTOHHOCTh Cojeprkanne ydeOHOro MaTepuaa 3

¢yskuun. Toukn

Boszpacranue u yobiBaHue (QyHKIINH, COOTBETCTBUE BO3pacTaHusl U yObIBaHUS (PYHKIUHU
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IKCTpEeMyMa

3HaKy [POU3BOAHON. 3a1la4i HA MAKCUMYM U MUHUMYM. AJTOPUTM UCCIIEIOBaHUS
GYHKIMHM U TOCTPOeHHUs €€ TpadUKOB C TOMOIIBIO MPOU3BOAHOM.

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4. 5 UccnenoBanue
(GYHKINHU ¥ TIOCTPOCHHE
rpadgukoB

Copepxanne yueOHOro Marepuasa

HccnenoBanne GyHKIMH HA MOHOTOHHOCTB M IIOCTPOEHHUE rpa)uKoB

[IpakTHueckoe 3aHsTHe

Tema 4. 6 HaubOonsiee u
HaVMEHbIIIEe 3HAYCHUS
byHKIUH

Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue

Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYeHUsT (YHKIIUHU, IOCTPOCHUE rPpauKoB
C MCIOJIB30BAaHUE anmapara MaTeMaTH4eCKOro aHaJIu3a.

KoMmOuHHMpOBaHHOE 3aHSTHE

Tema 4. 7 IlepBooOpa3Has
¢yskuuu. [Ipasuna
HaXO0XICHUS
epBOOOPA3HBIX

Cogepxanue yueOHOro Marepuasa

O3HakoMIICHHE C TIOHSATHEM HHTErpaia u nepBooOpasHoit st GpyHkun. Pemenne 3amayq
Ha CBA3b N1EPBOOOPA3HOM U €€ MPOU3BOJHOM, BEIYMCIIEHUE TEPBOOOPA3HOM IS JaHHOMH
¢ynxun. Tabnuua popMyi 411 HaX0XKASHUS MepBooOpa3HbIX. M3yueHue npasuiia
BBIYHMCIICHHSI IEPBOOOPA3HOM.

[IpakTHueckoe 3aHsTHE

Tema 4. 8 Ilnomans
KPUBOJIMHEHHON TPAIELWH.
®opmyna HeroTona -
JleiiOHuna

Cojneprkanne ydeOHOro Matepuana

3aauy NPUBOAAILME K IOHATHIO ONPEAEIIEHHOTO UHTErpaja - O BBIYUCICHUM IJIOIIAAN
KpUBOJMHENHON Tpanenuu. [IoHaTHe onpeneneHHoro uaTerpana. [ 'eomerpudeckuil u
¢du3ndeckuit cMbIch onpeneneHHoro uarerpana. ®opmyna Hetorona — JleiiOnuma.
Pemenue 3a1a4 Ha MpUMEHEHNUE UHTETpaJIa JJis BBIYUCICHUS PU3NYECKUX BETUYHH U
IJI0LIAEH

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 4. 9 Pemenne 3anau.
[IpousBoaHas n
nepBooOpasHas GyHKIUU

Copepxanre yueOHOro MaTepuaa

®opmyisl 1 paBuiia Auddepenumposanud. Mccnenopanue GyHKINN € TOMOIIBIO
npou3BoiHON. Hanbonpiee 1 HauMeHbIee 3HaueHUs (PyHKITUH.
Brruucnenne neppoo6pasznoii. [IpuMeHenne nepBooOpa3HOM.

HpaKTI/ILIeCKOC 3aHATUC

KoHnTtposbHas pabota
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Paznean S.
MHOrorpaHHMKH H TeJjia
BpAallleHUs

31

Tema 5. 1 Ilpusma, Cojnepkanne ydeOHOro Marepuana 6
napajuienenunen , Kyo, [Tpusma (HakIIOHHAs, IpsMas , MapajuienbHas) u ee eMeHTsl. [lapannenenunesn.
MMpaMKJia U UX CEUEHUs CaolicTBa npsiIMOYyTroJibHOTO napamienenunena. Ky0. nupamusa u ee 31eMeHTHI.
[TpaBusibHas TUpaMUJIA.
[IpakTrueckoe 3aHsTHE
Tewma 5. 2 IIpaBunbHbIe Cogepxanue yueOHOro Marepuasa 6
MHOTOTPAaHHHUKH B KHU3HH [Tnomane moBepXHOCTH MHOTOTpaHHUKOB. [IpocTeiime kKoMOMHAIIMY MHOTOTPAHHUKOB.
Brrunciienue 31eMeHTOB TPOCTPAHCTBEHHBIX (uryp ( pedpa, IMaroHau, yTiibl).
[IpaBusibHBIE MHOTOTPAHHHUKH.
KomOunmnpoBaHHoOE 3aHsTHE
Tema 5. 3 LHununap, konyc, | Conepkanue yueOHOro MaTepuaa 6
iap ¥ UX CE4YEHUs Hununaap, konyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTrOBOTO LIMJIUH/APA,
IpsSIMOT0 KpyroBoro KoHyca. M3o0pakeHue Ten BpalieHus Ha MI0CKOCTH.
[IpencraBnenue o0 yceueHHoM koHyce. CeueHus KoHyca (mapajjielbHOe OCHOBAHUIO U
pOXOo/slIee Yepe3 BepIINHY ), CEUCHHs MINHAPA (MapayieIbHO U NepIeHIUKYISIPHO
OCH), CeYeHUs Iapa.
KomOuHupoBaHHOE 3aHsTHE
Tema 5. 4 oObeMbI U Copneprkanne yaeOHOro MaTeprana 6
IUIOIAAM MOBEPXHOCTH TeN | OOBeM npsMoyroiasHoOro napaienenunena. Oovem ky6a. O6beMbl IpSIMO IPU3MBI U
nHapa. O6beMbl nupaMuabl U KoHyca. O0beM mapa.
[TpakTHueckoe 3aHsTHe
Tema 5. 5 Pemenue 3anau. | Conepkanue yueOHOro MaTepuasa 7

MHoOrorpaHHukHy 1 tena
BpalICHUSA

OO0BEMEBI U IJIomajav MOBEPXHOCTH MHOTOT'PAHHHUKOB M TCJI BpalllCHUSA

[IpakTrueckoe 3aHsTHE

KoHnTtposbHas pabota

OK 01, OK 04,
OK 06, OK 07
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Pa3jnen 6. Crenenu u
kopHu. CtenHas,
NnoKa3arejbHast U
Jorapupmuyeckas
GyHkuun

31

Tema 6. 1 Crenennas Cogepxanue yueOHOro Marepuasa 4
(ynxuus, ee cBOMCTBA. TTonsTHE KOPHSA N-0¥i CTENeHH n3 AeiicTBUTENbHOTO uncna. yHkimm y = Vx ux
IIpeoGpasoBanue cBoiicTBa 1 rpaduku. CBoicTBa KOpHs N-0if crenenu. [IpeoOpazoBanue
BBIPAXKCHUH C KOPHAMH N- HMPPaLMOHAJIBHBIX BBIPAKCHUN.
Ol CTENeHH [IpakTHueckoe 3aHsTHe
Tema 6. 2 CBolicTBa Cogepxanue yueOHOro MaTepuana 4
CTENEHH C paurOHAILHEIM | [IoHSTHE cTeneHu ¢ palMoHaIbHBIM MoKa3aTeneM. CreneHHble (QyHKINU, UX CBOMCTBA U
U JIeHCTBUTEIBHBIM rpaduku
MOKa3aTesIMHU. Kom0OuHMpoBaHHOE 3aHATHE
Tema 6. 3 Permenue Cojneprkanne ydeOHOro Matepuana 4
UppalMOHATBHBIX PaBHOCHJIBHOCTh MPPALMOHAIBHBIX YpaBHEHHH. MeTOo/Ibl UX pelIeHUs
YpaBHEHUU ITpakTHyeCcKOe 3aHsTHE.
Tema 6. 4 IlokazaTenbHas Copneprkanue yueOHOro MaTepuasa 4
¢byHKIUS, €e CBOMCTBA. CreneHs ¢ NpOU3BOJIBHBIM JAEHCTBUTEIBHBIM MOKa3areneM. OnpeneneHne
ITokaszarenpHble ypaBHEHHUS | MOKa3aTeIbHON (PYHKIIUH U ee CBOMCTBA. 3HAKOMCTBO C IPUMEHEHHEM ITOKa3aTeIbHOM
1 HEPaBEHCTBA ¢byHkun. PemeHne nokasarenbHbIX YpaBHEHUI METOJOM YpaBHUBAHUS MTOKa3aTeleH,

METOJIOM BBEJICHHsI HOBOW ITIEPEMEHHOM. PelleHne noka3aTelbHbIX HEPABEHCTB.

[TpakTHueckoe 3aHsTHE
Tema 6. 5 Jlorapudgm Copneprkanne ydeOHOro MaTeprana 4
gucna. CBoiicTBa Jlorapugm uncna. CoiicTa jgorapudgmon. Onepanus gorapugMUpOBaHUs
norapudmoB [TpakTrueckoe 3aHsTHE
Tema 6.6 Copneprxanue yueOHOro MaTepuasa 4
norapudmuyueckas Jlorapudmuueckas pyHkuus, ee cBoicTBa U rpaduk. [lonarue norapupmudeckoro

(dyHKIMs, ee CBOWCTBA U

ypaBHeHus. Onepanys NoTeHUUpOBaHMsl. Tpy OCHOBHBIX METO/1a PELICHUS

OK 01, OK 02,
OK 03, OK 05,
OK 07
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rpaduk. Jlorapupmuueckue

YPaBHCHHUA U HCPABCHCTBA

Jorapu(pMHUUECKUX ypaBHEHUH; (YHKIIMOHATIBHO-TpapUUECKUi, METOA
NOTEHLUPOBAHUS, METOJI BBEJICHNSI HOBOW mepeMeHHO. Jlorapudmudeckue
HEpaBEHCTBA.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6. 7 Pemienne 3amau. | Coneprkanue ydeOHOTO MaTepuaa 7
CrenenHas, mokasarenbHas
u norapuMuvecKas CreneHHasi, mokaszaresibHas U Jjorapudmuieckas pynkuuu. Permenne ypaBHeHUH
Gynxuumn [IpaKTHYECKOE 3aHSTHE
KonTponbnas pabota
Pa3nen 7. DiieMeHTBI 31 OK 02, OK 03,
TEOPHH BEPOATHOCTEH U OK 05
MaTeMaTH4eCKOl
CTATHUCTHKHU
Tema 7. 1 CoObiTHE Cojneprkanne yaeOHOro Marepuana 6
BEPOSTHOCTH COOBITHS. CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTA CYyMMbI COOBITHH.
CrnosxeHue 1 yMHOKEHUE VYcnoBHas BEpOSITHOCTh. 3aBUCUMbBIC U HE3aBUCUMBIE COOBITHS. TeopemMbl 0 BEpOSITHOCTH
BEpPOSITHOCTEN MIPOU3BEICHUS COOBITHIA
[IpakTrueckoe 3aHsTHE
Tema 7. 2 BepodaTHOCTb B Copepxanre yueOHOr0 MaTrepuaa 6
npodeccnoHambHbIX OTtHocuTeIbHAs YaCTOTa COOBITHS, CBOMCTBA €€ yCTOHYMBOCTH. CTaTHCTUUYECKOE
3ajauax omnpezeneHue BeposiTHocTU. O1ieHKa BEpOSITHOCTU COOBITHS
KoMOuHMpOBaHHOE 3aHSTHE
Tema 7. 3 JIuckperHas Conepkanne yaeOHOro MaTepuaa 6
cilyyaiiHasi BETUYMHA, Buasl cnyuaiinbix BenuuuH. OnpeesieHne JUCKPETHOM Cily4ailHOM BEIMYMHBI. 3aKOH
3aKO0H €€ pacupeaeIeHus pacrpeeneHusi JMCKPETHOM CllydyalHOW BeJIM4KMHbI. E€ YnCI0BbIE XapaKTEepUCTUKH.
[IpakTrueckoe 3aHsiTUE
Tema 7. 4 3amaun Cojnepkanne yueOHOro MaTepuasa 6

MaTeEMaTUYECKOMN
CTATUCTUKU

Bapuanuonnsiii psaa. [lonuron yactor u rucrorpamma. CTaTUCTHYECKUE
XapaKTePUCTHKU psijia HaOII0JaeMbIX TAHHBIX
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KomOunupoBanHoe 3aHsTHE

Tema 7. 5 DneMeHTHI Cojeprkanue yaeOHOro MaTepuasa 7
TEOPUH BEPOSITHOCTEN U Bunbl coObITH, BEpOATHOCTH COOBITHN. CI0XKEHNE U YMHOXKEHHUE BEPOSITHOCTEH.
MaTeMaTH4eCKOn JuckperHas ciayyaiiHasi BeTMUMHA, 3aKOH €€ pacipeieieHns. 3aladyl MaTeMaTH4eCKOn
CTaTUCTUKU CTaTUCTHUKH.

[TpakTHueckoe 3aHsATHe

KonTponbnas pabota
IIpomexyTounas arrecranus (JK3amMeH) 8
Bcero: 225
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3. YCJIOBUS PEAJIM3ALIUM ITPOI'PAMMbI YUYEBHOM JIUCLIVITINHBI

3.1.
Peanuzanust mporpaMMbl  y4eOHOH JHUCIHUIUIMHBI TPEAINONaraeT Halln4ue
yaeOHoro kabunera No247 «KabuHeT MaTeMaTUKI.

O6opynoBanue yueOHOro KabnHeTa U pabouux MecT kabuHera: Ne247:

[Tapts! 1ByxmecTHbIE — 12 mmIT.
JlaBku yyennueckue — 12 mr.

[Tonku HacTONBHBIE — 5 IT.

Hocka aynuropHas — 1 mt.

Hlka¢ ans 1oKymMeHTOB — 1 mT.
MynbTuMeIuiHbINA TPOeKTOp — | mIT.
[IpoekunonHas nocka — 1 wr.

NoakownE

Peanu3zanus nporpaMmel yueOHOW JUCIUILIMHBI IIPEAIOIAraeT HaJudue:

AKTOBBII 3a1.

[TepeueHb OCHOBHOTO 0OOPYIOBAHHUS:

1. Cryinbs - 138 .

CkaMmbs yyeHnveckas - 1 wmr.
Cron nns mpenoiaBaress - 2 mrT.
Cryn nns npenonasarens - 1 wr.
[IpoekunoHHBbIH 3KkpaH - 1 wrT.
Hoyt6yk — 1 mit.

Kononku — 4 .

Kadenpa — 1 mr.

Nk~ WN

bubnunoTeka, YNTaNBHBIN 3aJ1 C BRIXOAOM B ceTh MHTEpHeT.
[TepeyeHb OCHOBHOTO 000Dy IOBAHHSI:

1. Cron-104 wr.

2. Cryn — 104 mwr.

3. Komnbrorep PentiumDCES5700\DDR2 RWLG ¢ BbIXOZOM B CeTb
«HTEepHeT», KIaBuaTypa, MbIIlb — 25 MT.

4. Komnbrorepnsiit cToi — 23 1.

5. Kadenpa — 1 mr.

6. Posinb — 1 .

7. HIxa¢ — TmT.

8. BricTaBouHBIi cTemax — 8 mrT.

9. Tenesuszop — 1 mr.

Aymutopuss Ne 207 «llomemieHue [ CcaMOCTOSATENBHOW  PabOTHI
00yJarOIUXCs».
[TepeueHb OCHOBHOTO 00OPYIOBAHHS:
Kpecno — 11 mr.
Cron nabopatopHsiit — 10 mrT.
Cryn npenogaBatens — 1 mr.
Kommnbrorep ¢ BO3MOKHOCTD MOJKIIOUEHU K ceTh MuTepuer — 10 mT.
Kommyrarop — 2 mr.

ook owdE

3.2. HudopmannoHHOe o0ecneyeHre peau3alu NPorpaMmbl



3.2.1. OcHoBHELIE TEYaTHLIEC U3MAHUS

1. MaremaTuka: anrebpa ¥ Hadala MaTeMaTHYECKOTO aHaW3a, reoMeTpus. Anredpa u
Hayaja MaTemMaTuueckoro anaiusza. 10-11 kiaccel : yueOHUK [u1st 001ieo0pa3oBar. opraHu3alui
: 6a30BbIif U yruyOsnenHsnid yposuu / [ILILA. Anumos u ap.]M. : IIpocsemenne, 2023

2. MaremaTuka: anredpa W Hayajla MaTeMaTHYECKOIo aHallu3a, reoMeTpus. [ eomerpus.
10-11 xnaccer : yueOHUK A1 0011e00pa3oBaT. opranu3anuii : 0a30BbId U yriayOIEHHBINA YPOBHU /
[JI.C. Atanacan u ap.]. M. : [Ipocsemenune, 2023. 255 c.

3. Maremaruka. BepositHocTh 1 cTatuctuka : 10-if kmacc : 0a30BBIA M yriayOJEHHBIN
ypoBHH: yueOHOoe mocooue / E. A. bynumoBuu, B. A. byiasrueB. — Mocksa : IIpocBemienue,
2023. — 223, [1] c. : mm.

4. Marematuka. BeposiTHOCTh W craTtuctuka : 11-i1 kjacc : 0a30BbIM W yriayOn€HHBII
ypoBHU: yueOHOe mocobue / E. A. bynumouu, B. A. BynsraeB. — Mocksa : I[Ipocemnienue,

2023. — 223, [1] c. : nm.

3.2.2. JlonoJtHUTEIbHbIE HCTOYHUKH

1. Anrebpa W Havama MaTeMaTHYECKOro aHanu3a. JluJgakTHYecKne MaTepHalibl K
yuebHuky FO. M. Konsaruna u ap. 10 kimacc: yue6.mocobue anst o01ieodpazoBaT. OpraHu3alui:
0a3oBbIii W yriayOseHHbld ypoBau / [M.U. 1lla6ynmn, M. B. TkaueBa, H.E. ®enoposa, O.H.
Hobpoga]. - 6-¢ u3a. — M.: IIpoceemenne, 2018.

2. Ainrebpa W Hayajla MaTeMaTHYeCKOro aHanu3a. JlMJgakTHYecKne MaTepHhalibl K
yueOHuky FO. M. Konaruna u ap. 11 kmace: yue6.mocobue aist o61eodpazoBaT. OpraHu3alui:
0a30Bblif 1 yriryonennsiii yposau / [M.W. l1labynun, M. B. Tkauesa, H.E. ®enoposa u ap.]. - 3-
e u3., 1opad. — M.: IIpocsemenue, 2018.

3. Teomerpus. [unmaktuueckue wmatepuanbl. 10 kiacc: yde0.mocoOue  aiis
o0mreo0pas3oBar. opranu3zanuii: 6a3oBblii U yriayonennsiii yposau/ b.I'. 3uB. — 14-e uzn. — M.:
[Tpocsemienue, 2018.

4. Teomerpusi. [umaktuueckue wmarepuansl. 11 kimacc: yueb.mocobue  ans
0011eo0pazoBat. opranu3anuii: 6a30Beiii U yriayoneHusit ypouu/ b.I'. 3uB. — 14-e uzg. — M.:
[Ipocsemenue, 2018.

3.2.3. DJIeKTPOHHbBIE U3AAHUS

1. Bcepoccuiickue uareprer-onmumnuansl. — URL: https://online-olympiad.ru /

2. Epunas xomutexkims nudpoBbix oOpa3zoBaTelbHbIX pesynbrartoB. - URL: http://school-
collection.edu.ru

3. Hudopmarnmonnas cucrema «EanHOe OKHO JOCTymma K 00pa3oBaTebHBIM pecypcamy -
URL.: http://window.edu.ru/ 02.07.2022).

4. Hayunas snextponHas oudmmmoreka - URL: http://www.elibrary.ru

5. OrtkpeIThiii Komutek. Maremaruka - URL: https://mathematics.ru /

6.

3.3.Ycaousa peanmusanmu OIl CIIO pasi MHBaJMIOB W JHI € OrpaHHYeHHBIMHU
BO3MOKHOCTSIMU

OOyueHnue MHBAJIUIOB U JIMIl C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS OCYIIECTBIISAETCS B
COOTBETCTBUH C:

[TopsinkoM — opraHM3alMd ¥ OCYILECTBIEHHS  0Opa30BaTeNbHOW  JEATEIBHOCTH IO
o0Opa3oBaTeNbHbIM MporpaMmaMm cpeaHero mnpodeccuoHanbHoro obpaszoBanus (IIpuxas
MunucrepctBa oopazoBanus U Hayku P® ot 24 aBrycra 2022 r. Ne 762);

MeToauueckuMl  peKOMEHJAIMSMU [0 OpraHu3aluu 00pa3oBaTENbHOIO Ipolecca Ui
00yuYeHHsI HHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbsl B 00pa30BaTEIbHBIX
OpraHM3alysaX BbICHIEr0 oOpa3oBaHHUs, B TOM YHCJIE OCHAUICHHOCTH 00pa3oBaTEIbHOTO
nporiecca (yrBepxaeHsl 08.04.2014 r. No AK-44/058H);
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TpeboBaHMAMM K OpraHU3aluu 00pa30BaTEILHOrO Mpolecca A1 00y4YeHUs] HHBAINIOB U JIUIL C
OTPaHUYEHHBIMH  BO3MOKHOCTSIMH  3/I0pOBbSI B  NPO(ECCHOHATBHBIX 00pa3oBaTeIbHBIX
OpraHu3anysx, B TOM 4YHCIE OCHAIIEHHOCTH 00pa3oBaTeNbHOrO Iporecca (yTBEpP)KICHbI
26.12.2013 Ne 06-2412BH).

MeroanyeckuMHu PEKOMEHJALUAMM [0 peanu3aliy 00pa30BaTENIbHBIX MPOrpaMM CPEIHEro
npodeccHoHaTFHOTO 00pa3oBaHus U MPOPECCHOHATBHOTO OOYYCHHSI JIMI] ¢ MHBAIHIHOCTHIO U
OTrPaHUYEHHBIMH BO3MOXHOCTSIMM 3/10pOBbSI C INPUMEHEHUEM 3JEKTPOHHOIO OO0y4YeHus U
JTUCTAaHIIMOHHBIX ~ 0Opa3oBaTeNnbHBIX TexHonorui (yrBepkaenst ,MHUHITPOCBEILEHU A
POCCHHU 10.04.2020r. Ne 05-398).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJBbHOM U CIUAIIJINHBI
4.1 KoHTpoJb M OLEHKA pe3yJbTaTOB OCBOCHUS 00IIe00pa30BaTeIbHON JIUCIUILUIMHBI
pPacKpbhIBAIOTCS Yepe3 AUCIUILTHHAPHBIC Pe3yJIbTaThl, HAPABICHHBIE HA ()OPMUPOBAHHUE OOIIMX
1 Ipo(eCCUOHATBHBIX KOMITETESHITUH 110 pa3jiesiaM i TeMaM COJICp)KaHusl y4eOHOro MaTepuraa.

Oowmas/npodeccnoHanbHas Paznea/Tema T oeHOYHBIX MepPONPUATHS
KOMIIeTeHIUsl
OK 01. BeiGupare cnocoOsl | P 1, Temsr 1.1, 1.2,1.3, | — VcrHbli ¥ IMCBMEHHBIN OIIPOC
peteHus samad | P2, Temnr 2.1 - 2.5, 2.6, | — KonrponsHas pa6oTa
npodeCCHOHAIBHON P 3, Temsr 3.1, 3.2,3.3, | - Maremarnuueckuii TMKTaHT
NEeSTEIILHOCTH TpuMeHuTenbHo | 3.4, 3.5, 3.6
K pa3JIMYHbIM KOHTEKCTaM P4 Tembr 4.1,4.2,4.3, | [IpomexyTounas aTTecTamus
44,45,46,4.7,4.38, (9K3aMeH)
4.9
P 6, Temnl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7
OK 02. Hcnons3osars | P 1, Temsr 1.1 - 1.3
COBPEMEHHBIE cpeacta | P 3, Tems1 3.1 - 3.6
ITOWCKa, aHaIM3a u|P6, Temur 6.1- 6.7
uHTepnpetauun uHGopmanuy, | P 7, Temsr 7.1 - 7.4
51 MH(GOpPMaIIMOHHbIE
TEXHOJIOTUU JUISl BBIMOJHEHUS
3a/1a4 po¢eCcCuOHAITBHOM
JeSITebHOCTH
OK 03. [IImanupoBatp u |P 1, Temsr 1.1 - 1.3
peanu3oBbiBaTh  coOcTBeHHOE | P 2, Temsbr 2.1 - 2.6
npodeccuoHaIbHOe u|P3 Tempr3.1-3.6
JUYHOCTHOE pa3Butue, | P4 Tempr 4.1 -4.9
MPEAIPUHUMATEIBCKY IO P 6, Temsr 6.1- 6. 7
JIeSITeIIbHOCTD B|P7 Temn 7.1 -7.4
npodeccuoHanbHOM cepe,
UCMONb30BaTh ~ 3HAaHUS IO
(¢uHAHCOBONH TPaMOTHOCTH B
Pa3INYHbIX YKU3HEHHBIX
CUTYAIHSIX
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OK 04. D¢ dexTuBHO
B3aMMO/ICHCTBOBATh U PaboTaTh
B KOJUICKTHBE U KOMaH/IE

P1, Temsr 1.1 - 1.3
P2, Temsr 2.1 - 2.6
P 3, Temsr 3.1 — 3.6
P4 Tems14.1-4.9
P 5, Temrr 5.1- 5.5

OK 05. OcymiecTBasTh YCTHYIO
u MMUCEMEHHYO
KOMMYHHKAIUIO Ha
roCyIapCTBEHHOM SI3BIKE
Poccuiickoit ~ @Depepanuu ¢
y4eToM oco0eHHOCTeH
COLIMATILHOTO U  KYJBTYPHOTO
KOHTEKCTa

P1,Temer 1.1 - 1.3
P 3, Temsr 3.1 -3.6
P 6, Tems! 6.1- 6. 7
P7, Temr7.1-7.4

OK 06. [IposiBisITH
IPaXXTaHCKO-TIATPUOTHIECKYIO
MO3UIIMIO,  JIEMOHCTPUPOBATh
OCO3HAHHOC  IIOBEJICHHE Ha
OCHOBE TPaAUITIOHHBIX
00IIIeYEIIOBEYCCKUX I[CHHOCTEH,
B TOM UHCIE C YYETOM

P1,Temer 1.1 - 1.3
P4 Temsr4.1-4.9
P 5, Temsr 5.1-5.5

rapMOHHU3alun
ME)KHAIIMOHAIBHBIX u
MCKPCIIUTUO3HBIX OTHOMCHHﬁ,
MPUMEHSITh CTaHIapThI
aHTUKOPPYIIIMOHHOTO
MOBEJEHUS

OK 07. CopeiicTBOBaTH
COXpaHEHUIO OKpY’KaroIeu
Cpenbl, pecypcocOEpeKeHHIO,
MPUMEHSITh 3HaHUsA 00
NU3MCHCHHNU KimMmara,
MIPUHIIMIIBI OepexXITNBOTO
MPOU3BOJICTBA, 3¢ PexTUBHO

JIEUCTBOBATh B YPE3BbIYANHBIX
CUTYyalHIX

P2, Temsr 2.1 - 2.6
P4 Tems14.1-4.9
P 5, Temer 5.1-5.5
P 6, Tems1 6.1- 6. 7

4.2 IIpoMe:XyTO4YHasI aTTECTALUSA 110 M CHHUILIMHE

Bonpocsl a1 3k3amMeHa
1. Maremaruka B HayKe, TEXHHKE, SKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJIOTHSIX U

MIPaKTUYECKON JEATEIbHOCTH.
2. llenbie u panuoHanbHble yncia. JleicTBurensbabie yncna. [IpuOiarmkeHHbIe BHIYUCICHUS.

KommiekcHslie uucia.

~ow

IIOKa3aTcIeM.

KopHu HaTypanpHOI CTENeHU U3 YUCIa U UX CBOMCTBA.
CreneHu ¢ paliMOHAIbHBIMU MTOKA3aTeNISIMU, UX CBOMCTBA.
5. CreneHu ¢ AeliCTBUTENBHBIMHU ITOKa3aTeaaMu. CBOUCTBA CTENEHU C JEUCTBUTEIbHBIM
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10.
11.

12.
13.

14.
15.
16.
17.

18.
19.

20.

21.
22.
23.
24.
25.
26.

27.

28.

29.

30.
31.

32.

Jlorapudm. Jlorapudm uncina. OCHOBHOE JorapuMHUIECKOe TOXKIeCTBO. JleCATUIHBIC U
HaTypajbHble Jorapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexon k HOBoMy
OCHOBAHHUIO.

[TpeoOpa3zoBanue anredpandeckux BoipaxkeHuil. [IpeobpazoBanue parmoHaNbHBIX,
UppaLMOHATIBHBIX CTEIIEHHBIX, N0KA3aTEIbHbIX U JIOTapU(PMUUECKUX BBIPAXKECHUH.
Haxoxxnenue 3nauenuii norapugma 1o npou3BoIbHOMY OCHOBaHUIO. [lepexo oT oJHOTO
OCHOBaHHUs K Jpyromy. Berancnenue u cpaBHenue jgorapudmos. JlorapudpmupoBanue u
IOTEHLIUPOBAHUE BBIPAKECHUM.

[TpubnnKeHHble BEIYUCIEHHS U PELICHUS IIPUKIIAIHBIX 3a/1a4.

Pemenune norapupMuieckux ypaBHEHHM.

Panuannas mepa yriia. BpamarensHoe npuxenue. CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIa.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA

®opmyisl npuseneHus. PopMyiisl cioxkeHus. Popmyisl yasoeHUuss PopMyIisl
IIOJIOBUHHOTO yTJIa.

[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI

[TpeoOpa3oBaHue cyMMbl TPUTOHOMETPUUECKUX (PYHKIMI B TPOU3BEACHUE U
NPOM3BEACHUS B CyMMY. BrIpaskeHHe TPUTOHOMETPUIECKUX (YHKIUH Yyepe3 TaHTeHC
IIOJIOBUHHOT'O apryMEHTA.

TpuronomeTpruyeckrue ypaBHEHUSI 1 HEPABEHCTBA

ITpocreiimume TpuroHoMeTpuueckue ypasHenus. IIpocreiime TpuroHomeTpudecKkue
HEPaBEHCTBA.

OO0patHble TpUroHOMETpUYeCcKHe QPYHKIMHU. APKCUHYC,apKKOCHHYC,apKTaHI€HC.
Oynkuun. O0GJIaCcTh ONPEETICHHUS 1 MHOKECTBO 3HaUCHUM;TpaduK (yHKIIMH,IOCTPOCHHE
rpaduKoB QYHKLUH, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

CoiicTBa (yHKIHH.
MOHOTOHHOCTB,4E€THOCTh,HEYETHOCTh,0I PAHUYEHHOCTb, IEPUOIUYHOCT. [IpoMexyTku
BO3pacTaHus U yObIBaHUsI, HAUOOJIbIIIEe U HAUMEHbIIee 3HAUEHUsI, TOUKU IKCTpEMyMa.
I'paduueckas narepnperanus. [IpuMeps! GyHKINOHATBHBIX 3aBUCUMOCTEN B peabHbIX
npoleccax u sBieHusX. Apudmernyeckue onepauuu Hag QyHkuusmMu. CroxxHas
¢bynkuus (komno3unus). [loHsTHE O HEMPEPHIBHOCTH (DYHKIIHH.

O6parsbie pyHkimu. O61acTh ONpeneneHus u 00J1acTh 3HAaYeHU 00paTHON (DYHKITHH.
I'padux o6paTHOI QyHKIUH.

CreneHHble, MOKa3aTelbHbIE, Jorapudpmuueckre

U tpuronomerpuueckue GyHkiuu. O6paTHble TPUTOHOMETpUYECKHE (DYHKIMU
Ornpenenennst GyHKIUN, UX CBOMCTBA U rpadUKH.

[TpeoOpa3zoBanus rpadukos. [TapamnenbHblil nepeHOC, CAMMETPUS OTHOCUTENIBHO OCEH
KOOpJMHAT U CUMMETPHUSI OTHOCUTENIbHO Hayasla KOOpAUHAT, CHMMETPHUS OTHOCUTENIBHO
IPSIMOM Y = X, pacTsyKEHUE U CKATUE BJIOJIb OCEM KOOPINHAT.

ITocnenoBarenpHOCTH. CIIOCOOBI 3aJaHUS U CBOMCTBA YUCIIOBBIX
nocnenosarenbHocTel. I lonaTHE 0 Ipenene nocne10BaTeNbHOCTH.

CyliecTBoOBaHME Npeesia MOHOTOHHOM OrpaHUYE€HHOMN
nocienoBarenbHOCTU.CyMMHUPOBaHUE TOcienoBaTeabHocTe. beckoneuHo yObiBaromas
reoMeTpuuecKas Mporpeccus U ee cymma.

[TpousBonnas. [TonsTre o Npou3BoIHON (HYHKIINHU,e€ TEOMETPUUECKUI U (HPU3NIECKUA
CMBICII.

VYpaBHeHUe KacaTeNbHON K TpaduKy (QyHKIHH.

[Tpou3BoHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUSI, YacTHbIE. [Ipon3BO/IHbIE OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIUH.

[IpumeneHne MPOU3BOTHON K UCCIIEIOBAaHUIO QYHKIIUNA U TTOCTPOEHHUIO TpaduKOB.
[Tpou3BoiHBIE 0OpAaTHON (PYHKLIMU M KOMIIO3ULIUH (DYHKITHH.
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33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.
44,

45.

46.

47.
48.
49.

50.

51.

52.
53.
54.
55.
56.

57.

58.

59.
60.
61.
62.
63.

[TprMeps! NCIIOJIB30BAHMS TPOU3BOIHON [Tl HAXOXKACHHS HaUIy4IlIero PeIICHus B
IPUKIAIHBIX 3a7a4ax.

Bropas nmpousBoaHas, ee reomeTpuueckuil U puzndeckuii cmuici. Haxoxaenue
CKOpOCTH JIJIsl TIpoLecca, 3aaHHOro (hopMyIioii u rpadukom.

[TepBooOpazHas u HHTErpasl.

IIpuMeHeHne onpeeIeHHOTO UHTErpasa il HaX0KICHUs IUIOLaA1 KPUBOJIUHEHHON
tpanenuu. @opmyna Hetorona—Jleiionuna. [Ipumepsl npuMeHEHUsT HHTErpajia B
(du3uKe U reOMEeTpUH.

PanmonanpHble, nppalliOHAIIBHBIC, T0KA3ATEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHMS U
CUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHM, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPUEMBI UX peLIeHUS (Pa3I0KEHUE Ha MHOKUTEIH, BBEIEHUE HOBBIX
HEU3BECTHBIX, 0CTAHOBKA, I'papUUeCKUil METON).

PanuonansHbIe, MppallOHAIBHBIC, I0KA3ATEIBHBIE U MPULOHOMEMPULECKUE
HepaBeHCTBA.OCHOBHBIE ITPUEMBI UX PEILICHUS.

Hcnonp3oBanne CBOMCTB U IrpaMKoB (PyHKUMN IPU PEILICHUN YPAaBHEHUI U HEPABEHCTB.
Meton uHTEpBaJIOB.M300paKeHNE Ha KOOPAUHATHOM MJIOCKOCTH MHOXKECTBA PELICHUI
YpaBHEHU U HEPABEHCTB C JIByMsl IEPEMEHHBIMHU U UX CHCTEM.

[TpuMeHeHne MaTEMaTUYECKUX METOAOB [UIsl PEILICHUS CONEPKATENbHBIX 3a/1a4 U3
Pa3IUYHbIX 00JaCTe HAyKU U MPAKTUKU.

WuTepnperanys pe3ysbraTa, y4eT PealbHbIX OTPAHUYEHUM.

OnemeHTsl KOMOMHaTOpUKU. OCHOBHBIE MMOHATHS KOMOWHATOPUKH. 33]]a4d HA TIOJICUET
qucila pa3MELEHUH, IEPECTAHOBOK, COUYETAHUM.

Pemenue 3anay Ha nepedop BapuanTos. @opmyina 6unoma Herotona. CpoiicTBa
OuHOMMHANIBbHBIX K03 dunuenton. Tpeyronpuuk Iackans.

DJIeMEHTHI TeOpuHU BeposiTHOCTE. COOBITHE, BEPOATHOCTD COOBITHS, CJIOKEHUE U
YMHOKEHHUE BEPOSTHOCTEN.

[TonsiTve 0 HE3aBUCUMOCTHU COOBITHH.

JluckpeTHas ciaydaiiHasi BEIMYMHA, 3aKOH €€ PacIpeleIcHHUs.

HucnoBsle XapaKTEPUCTUKU JUCKPETHOM CIly4aliHOW Benn4yuHbl. [IoHsATHE O 3aKOHE
OOJIBIINX YHCEIL.

[IpencraBnenue qaHHBIX (TAOIUIBL, JUArpaMMBbl, TpapuKN), TeHEpaIbHAs COBOKYITHOCTbD,
BBIOOpKa, cpesiHee apupMeTnIecKoe, MeraHa.

B3aumHoe pacnonoxeHue IByX NpsMbIX B pocTpaHcTBe. [lapanienbHocTs npsMoil u
IJIOCKOCTH.

[TapannensHOCTH IOCKOCTEH. [lepneH UKy IIpHOCTh TPSMOM U INTIOCKOCTH.
[TepieHauKyIsIp M HAKJIOHHASL.

Yron mexay npsiMoil ¥ III0CKOCThIO. JIByrpaHHBbIi yro.

Yron mexay miockocTsaMu. [lepnenauKyIspHOCTD ABYX MIOCKOCTEH.
['eomeTprueckue npeoOpazoBaHUs MPOCTPAHCTBA: MapalieIbHbIA IEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [1momans opToronansHoON Tpoekiuu. M3o0pakenue
IPOCTPAHCTBEHHBIX (PUTYD.

Bepmmnsl, pedpa, rpanu MHOTOrpaHHuKa. PazsepTka. MHOrorpanssle yribl. Boimykibie
MHoOrorpaHHuku. Teopema Diinepa.

[Tpusma. IIpsimas u HaknoHHas npusma. [IpaBunbhas npusma. [lapannenenunen. KyoO.
IMupamupa. [IpaBuibHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B mapajiesienuiesie, B Ipu3Me 1 MUpaMuje.

Ceuenus Ky0a, IPU3MBI ¥ THPAMUJIBI.

[IpencraBnenue o MpaBUIBLHBIX MHOTOTPaHHUKAX (TETpadape, Kyde, oKTarape,
JOJIEKAdIPE U UKOCA3IPE).
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64.
65.

66.
67.

68.

69.

70.

71.

Hunuuap u koHyc. YcedeHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBAsi TOBEPXHOCTH,
oOpa3yromias, pazBepTka. OceBble CEUeHUS U CEUCHU S, MapaIICIbHBIE OCHOBAHHUIO.
[ap u chepa, ux ceuenus. KacarenpHas miockocTs k chepe.

O0beMm u ero u3mepenue. MaTerpansHas popmyna oobema.

®opmyiiel 00beMa KyOa, TPsIMOYTOJIBHOTO Tapajuiesienuie ia, MPU3Mbl, IUIHHAPA.
dopmyiiel 00beMa TUPaMUIbI U KOHYca. DOpMyIIbI TUTOIIAIA TOBEPXHOCTEH MIJIMHAPA U
KoHyca. @opmyiel 00beMa 1mapa U miomanu chepsl.

[Tomo6wue Ten. OTHOMIEHUS TUIOMIAIEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.
[TpsimoyronbHas (AekapToBa) cucTeMa KOOpAMHAT B pocTpancTBe. Dopmyna
paccTOsSTHUS MEXy IByMsI TOUKaMu. Y paBHEHUs CEepbl, TNIOCKOCTH U TIPSIMOM.
Bekropel. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpAa Ha 4ncio. PaznoskeHne BEKTOpa Mo HAMPABICHUSIM. YTOJI MEXIY ABYMS
BekTopamu. [Ipoekuus BekTopa Ha ock. Koopaunats! Bekropa. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB.

Hcnonp3oBaHre KOOPAUHAT U BEKTOPOB MPU PEIICHUN MAaTEMaTUYECKUX U MPUKIIATHBIX
3azad.
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5. JUCT BHECEHUS U3SMEHEHU

B pa6ouyro mporpammy nmo aucuurummae «OY /.7 «Maremartukay Mo CIenHaTbHOCTH
«31.02.03 — JIaGopaTopHasi AMArHOCTHKA» YTBEP)KICHHYIO Ha 3aceaHuu Kadeapbl TpoQuIbHON
JIOBY30BCKOM moAroToBku 22 suBaps 2024 roaa, npotokos Ne4,

Howmep TekcT n3meHeHus [Tpotokon 3acenanus kadeapbl
W3MEHEHUS
Ne narta
1.
2.
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