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1 OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOT'PAMMbBI YYEFHOI'O ITPEJIMETA
1.1 Mecro y4yeOHOro mipeaMeTa B CTPYKTYpe OCHOBHOW mpodecCHOHAIbHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl

YueOHbIi npenMer MaTeMaTHKa SBIISICTCS 0053aTEIbHON 4acThI0 001e00pa30BaTEIHLHOTO IUKIIA
oOpazoBarenbHOl TTporpammbl B cooTBeTcTBUM ¢ PI'OC CII0 21.02.19 3emiieycTpoicTBO.

1.2 Ilesiu OCBOEHUSA Y4eOHOT0 MpeaMeTa

CogepxaHue mporpaMMbl Y4eOHOTO mpeamera MaTemaTwka HAmnpaBiIeHO Ha JIOCTHXKEHUE
pe3yNbTaToB €ro u3ydeHus B coorBerctBuu ¢ TpedoBanusmMu GI'OC COO ¢ yderom npodheccuoHanbHOM
HanpasieHHoctu ®I'OC CIIO.

1.3 Ilnanupyemblie pe3ybTaTbl OCBOeHHsI Y4eOHOro mpeamera B cooTrBeTcTBMU ¢ PI'OC
CIIO u Ha ocaoBe ®I'OC COO

Ocoboe 3HaueHuwe ydeOHBIH mpenmer umeer npu (opmupoBanuu U pasutun OK (oOmme
kommereHun) u [IK (mpodeccrnonanbHbie komneTeHun) (Tabauma 1).



Tabauua 1

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN i

IInanupyeMble pe3yJbTaThl 0CBOECHHS NIpeAMeTa

O6mme!

IpeamMerHbIe?

OK 01. Beibupats
CIIOCOOBI pelICHUs 33124
npodeccnoHaTbEHOM
JESTEITbHOCTH
NPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy/10BOro BOCIUTAHMS:

- TOTOBHOCTb K TpyAy, OCO3HAHHE
[IEHHOCTH MacTepCTBa, TPYI0JII00uE;

- TOTOBHOCTh K AaKTHBHOW JEATEIBHOCTH

TEXHOJIOTHYCCKOM u COIIMAJIbHOM
HaIMpaBJICHHOCTH, CIIOCOOHOCTH
WHUIMHUPOBATb, IJIJAHUPOBATH n
CaMOCTOSITEILHO BBITTOJIHATH TaKyo
JIeATEIILHOCTD,

- HHTEpeC K  pa3udHbiM  chepam
npodeccnoHATBHOM IeSTeIbHOCTH,
OniajicHie YHUBEPCAJIBHBIMH y4eOHBIMH
NMO3HABATEJIbHBIMHM JIEHCTBUSIMH:

a) 6azoevle l0zuyecKue 0elcmeus:

- CaMOCTOATENbHO  (QOpPMYIHpPOBaTH U
aKTyallu3UpOBaTh npobiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN MpPU3HAK
3R 01 OCHOBAaHMS JUISt CpaBHCHHSI,
KiaccupuKaluy u 0000IIeHNS;

- OTPEICINIATh IENH JIeATSILHOCTH, 33]IaBaTh
napaMeTpsl U KPUTEPUU UX JOCTHIKCHHUS,

- BBISIBJISITD 3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B paccMaTpruBaeMbIX
SIBJICHUSIX

- BHOCHTH KOPPEKTUBHI B JEATEIHHOCTb,
OIICHWBATh  COOTBETCTBHE  PE3YJIbTATOB

-BJIaJICHUE METOJaMU JI0Ka3aTelbCTB, AJIrOPUTMAMM pELICHUS 3aj]1ad;
yMeHue (popMynaupoBaTh ONpeAeTIeHHs, aKCHOMBI U T€OPEMBI, IPUMEHSTh
UX, IPOBOJUTH JI0OKA3aTEIbHBIE PACCYKICHUS B XO/I€ PELLIEHUS 3a/ay;

- YMEHHE ONEepUpOBaTh MOHATHUSMU: CTENEHb YHCIA, JIorapu(Mm UuCIia;
YMEHHME BBIIOJHATH BBIYMCIEHHWE 3HAUEHUW U npeoOpa3oBaHUs
BBIPXXEHUI CO CTeNeHsMH M Jorapudmamu, mpeodOpa3oBaHus IPOOHO-
palOHaIbHBIX BBIPAXKEHU;

- YMEHHUE ONEepUpPOBATh MOHATUSMHU: pAlMOHAIbHbIC, HUPpPALUOHAIbHBIC,
MOKa3aTeJbHbIe, CTENEHHbIC, JIOTapU(PMHUUECKUE, TPUTOHOMETPHYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMEHHE OIEepPHPOBATH MOHATUAMHU: (QYHKIHS, HENpEpbIBHAs (QYHKIUS,
MpOU3BOJHAs, TepBooOpa3Hasi, OMNpeAeNieHHbId HWHTErpajg; yMeHue
HaXOJUTb  NPOU3BOAHBIE  AJIEMEHTAapHbIX  (QYHKIUH,  HCHOJIb3Ys
CIpaBOYHBIE MaTE€PHAJIbl; UCCIEA0BAaTh B MPOCTEHIINX ClydyasX (QyHKIMH
Ha MOHOTOHHOCTb, HAXOJUTh HaWOOJbIIME W HAaWMEHBIINE 3HAYCHUS
(GyHKIMH; CTPOUTh Irpa)MKU MHOTOWIEHOB C MCHOJIb30BAHUEM armapara
MaTEeMaTHYeCKOr0 aHaliu3a; MPUMEHSTh MPOU3BOAHYIO IPU pPELIEHUU
3aJa4 Ha JBWKCHME;, pEIIaTh IPAKTUKO-OPHUEHTHPOBAHHBIE 3a7aud Ha
HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, HA HAX0XKJIEHUE TIyTH, CKOPOCTH U

YCKOpEHUS;
- yMEHHE OIepupoBaTb MOHATUSAMHU: palUOHAJIbHAs  (yHKIUS,
nokazaTenbHass (QYHKUUS, CTeneHHas (yHKIMs, Jorapupmuyueckas

(GyHKIUS, TPUTOHOMETpUUECKHe (PyHKIMU, oOpaTHble (YHKIIMU; YMEHHE
CTpOUTH TpaduKH H3YYEHHBIX (YHKUMN, HCIONB30BaTh TIpadukud Mpu
M3Y4YEHUH TPOILIECCOB U 3aBHCHUMOCTEH, MpU pelIeHUuu 3aaad U3 APYrux
y4eOHBIX MPEIMETOB U 3aJ1a4 U3 PealbHOM )XKU3HU; BBIpaXaTh (GpopMmynaMu
3aBHCHMOCTH MEXK]y BETUUMHAMU;

! VkaspiBatoTcs OpMHUpyEMBIE JIMIHOCTHBIE M METANpeaAMeTHbIE pe3yibTarsl u3 ®TOC COO (B nocnenneii pepakuuun ot 19.03.2024)
2 TIpeaMeTHBIE PE3YJIbTATh YKA3bIBAIOTCA B COOTBETCTBUH C MX MOJHBIM Tiepednem Bo ®T'OC COO (B nocnenneii pepakuuu ot 19.03.2024)




LEJsM, OIIEHWBATh PHUCKU ITOCJIEICTBHI
NeATeIIbHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIUICHUE TIPH
pelIeHUH KU3HEHHBIX MPo0IieM

0) oazoeble uccineoosamebCcKue
delicmeus:

- BIIAJIETh HaBBIKAMH
HUCCIIE0BATEILCKOMN u

NESATEIbHOCTH,  HaBBIKAMU
pooem;

- BBISIBJISITH IPUYMHHO-CJICACTBEHHBIC CBS3H
W aKTyaJu3upoBaTh 3a7ady, BbIABUTATh
TUIOTE3Y ee penieHus, HaxOJIUTh
apryMeHThl Il J10Ka3aTeIbCTBA CBOUX
YTBEpXKACHUM, 3a7aBaThb MapaMmeTpbl U
KPUTEPHUH PEIICHUS;

- aHaJM3UpOBaTh TMOJyYEHHBIE B XOJE
pelieHust 3a1auu pe3yJbTaThl, KPUTHUECKU

y4eOHo-
MPOEKTHOM
paspeuieHus

OIICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh  M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETH IIEPEHOCUTH 3HAHUS B

MO3HABATEIBHYIO U MPAKTUIECKYIO 00JIACTH
JKU3HEAEATEILHOCTH;

- YMCTB I/IHTerI/IpOBaTI) 3HAHUA U3 paBHI)IX
MpeIMETHBIX 00IacTei;

- BbIABUI'aTb HOBBLIC MHJEH, Hpe)maraTL
OpUTHHANIFHBIC TOAXOMBI W pEIIEHUs; |
CIIOCOOHOCTL WX  HCIIOJNB30BaHUS B
MO3HABATEIHHON M COIMAILHOM MPAKTHKE

- YMEHHUE pellaTh TEKCTOBbIE 3a/laud Pa3HbIX THUIOB (B TOM YHCIIE Ha
MPOLEHTHI, J0JIM M YacTH, HA JBM)KEHUE, PabOTy, CTOMMOCTh TOBApOB U
yCIyT, HaJOIH, 33a4d U3 00JacTU yNpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAaMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIOBUIO 3aJa4M, HCCIIENOBaTh IOJIYYCHHOE DEIICHUE H
OLIEHUBATh MPABJIONIO0OHOCTD PE3YIIbTATOB;

-yMEHHE OIIEpPUPOBATh MOHATUAMU: CpelHEe apu(PMETHUYECKOoe, MeInaHa,
HauOoJbllee ¥ HaUMEHbIIIEe 3HAUCHHS, Pa3Max, JUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOro Habopa; yMeHHe H3BJeKaTb, WHTEPIPETHUPOBAThH
nH(pOpMAaINIO, IPEACTABICHHYIO B TaOMUIaX, Ha AHarpammax, rpadukax,
OTPa)KAIOIYI0 CBOMCTBA PEAIBHBIX IPOLIECCOB U SBICHUI; IPEICTABIIATH
nHGOpMAIMIO C TOMOIIBI0 TabJaWIl ¥  JWarpaMM; HCCIEIOBaTh
CTaTUCTHYECKUE JaHHbIe, B TOM YUCJIE C NPUMEHEHUEM TIpapUuecKux
METOJOB U JIEKTPOHHBIX CPEJNICTB;

- YMEHHME OIEpUPOBATH IOHATUSMU: CIIyYalHBIM ONBIT U CIydalHOE
cOOBITHE, BEPOATHOCTb CIy4ailHOrO COOBITHS; YMEHUE BBIYUCIATH
BEPOSATHOCTh C HCHOJb30BAaHHEM TIpadUUeCKUX METO/A0B; IMPUMEHATh
(GOopMyJIbl CIIOKEHHST W YMHOXEHHSI BEpOSITHOCTEH, KOMOWHATOpHBIE
¢akTtbl U (GOpMyNbl TNpU pEHIeHUH 3a]ad; OLIEHUBAThb BEPOATHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYallHBIMU BETMYHMHAMH;, YMEHUE
MPUBOJIUTH IPUMEPHI ITPOSBIECHUS 3aKOHA OOJIBIINX YHCET B IPUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

- yYMEHHE OIEepUpOBATH IOHATUSAMM: TOYKA, NpsMasi, ILIOCKOCTb,
IIPOCTPAHCTBO,  JABYIPaHHBIM  Yroji,  CKPELIMBAIOUIUECSH  IPsMBIE,
MapaJUIEIbHOCTh U NEPHNEHAUKYJISIPHOCTh MPSMBIX M IUIOCKOCTEW, Yroj
MEXIYy MPSAMBIMHU, YroJl MEXAYy MPsAMOM U IUIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMHU, PACCTOSSHME OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXKAY IUIOCKOCTSIMH; YMEHHUE HCIOJIb30BaTh IIpU
pelIeHnr 3aJa4 W3y4YeHHble (aKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- yMEHHE OIllepupoBaTh IOHATHSAMHU: MHOTOTPAHHUK, CEYEHHUE
MHOTOIpaHHHMKa, KyO, Mapajuielenunen, NpusMa, Nupamuna, Gurypa u
MOBEPXHOCTh BpallleHUs, HWIHH]P, KOHYC, map, chepa, cedeHus! GUrypol
BpaIlEHHs], TNIOCKOCTb, Kacarouasics chepsl, HUINHIPA, KOHYCA, TUIOIMAIb
MIOBEPXHOCTU MUPAMUJBI, IPU3MbI, KOHYCA, LIMIMHIPA, MIOUIAAL chepsbl,
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00beM Ky0a, IPSIMOYTOJIBHOTO IapaulesIeIuIie/ia, MTHPAMHIbI, TTPHU3MBI,
HWIMHApPA, KOHYyca, IIapa; YMEHHE HW300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BPAIICHUS, UX CEYCHHUSI OT PYKH, C IMOMOIIBID YEPTEKHBIX
WHCTPYMEHTOB W  DJJEKTPOHHBIX CPEJCTB, YMEHHE paCIO3HaBaTh
CUMMETPHUIO B TMPOCTPAHCTBE, YMEHHE pAacCIO3HABaTh IPABUIIBHBIC
MHOTOTPaHHUKY;

-YMEHHE OTICpPUPOBATh MOHITHSIMU: JIBHKEHUE B IIPOCTPAHCTBE, MMOJA00OHbIC
¢burypel B TPOCTPAHCTBE; HCIOJIb30BAaTh OTHOIICHUE  IUJIOLIACH
MOBEPXHOCTEH ¥ 00EMOB TIOJJOOHBIX (DUTYp ITPH PELICHUH 3a7ay;

- YMEHHE BBIYHCIISTh TE€OMETPUYECKHIE BETMYMHBI (IJIMHA, YTOJI, TUIOIIAb,
00beM, IUIONIA/Ib TIOBEPXHOCTH), HCIOJIB3YS HM3YYCHHBIC (OPMYIBI H
METO/IbI;

- YMEHHE ONICPUPOBATh MOHATHIMU: MIPSIMOYTOJIbHAs CUCTEMa KOOP/IMHAT,
KOOpJIWHATHl TOYKH, BEKTOP, KOOPJAWHATHI BEKTOpa, CKaJISIpPHOE
MPOU3BEICHUE, YTOJI MEX/y BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BEICHUEC
BEKTOpa Ha YHUCII0; HAXOAUTh C TOMOLIBI0 H3YYEHHBIX (HOpMyT
KOOPJIMHATBI CEPEIMHBI OTPE3KA, PACCTOSIHUE MEKIY JIBYMS TOUKAMU;
-yMEHHUE BBIOUPATh MOIXOASIINA H3YICHHBIH METOJT JUTsl PEIICHHS 3a1a4H,
pacro3HaBaTh MareMaTHYeckhe (akThl W MaTeMaTHYeCKHe MOJCTH B
MIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHUE TPUBOIUTH
IIpUMEpPbl  MATEMATHUYECKUX  OTKPBITUM  POCCHHCKOM W  MHPOBOM
MaTeMaTHUYeCKON HayKH.

- YMeHue onepupogams NOHAMUAMU: onpedeieHue, aKkcuoma, meopemd,
cnedcmeue,  C6OUCMB0, NPUSHAK, OOKA3AMENbCMBO,  PABHOCUTbHbLE
Gdopmynuposxu; YyMeHue gopmynuposamo obpammoe u
NPOMUBONONIONCHOE — YMBEPHCOEHUE, npueooums  npumepwvl u
KOHMPNpUMepsl, UCNOIb306AMb Memo0 MaAmemMamuieckoli UHOYKYUU,
npogooUmMs  00KA3amMelbHble  PACCYIHCOeHUsT Npu  peueHuu  3a0ad,
OYEHUBAMb TO2UHECKVIO NPABUTLHOCHb PACCYHCOCHULL,

- VMeHue Oonepupo8amv NOHAMUAMU: MHONCECMBO, NOOMHOICECHEO,
onepayuu HAO MHOHNCECMEAMU;, YMEHUe UCHOIb308AMb MeopPemuKo-
MHOIHCECNBEHHDIL annapam 011 ONUCAHUSA PeaibHblX NPOYECCO8 U AGIeHULL
U npu peuteruu 3a0ay, 8 mom yucie uz Opyeux y4eOHvlx npeomemos;

* KypcuBoM BbieNIeHBI IUTAHUPYEMBIE YTITyOJICHHBIE PEMETHBIC PE3YIIbTaThI




- YMeHue onepuposams NOHAMUAMU. 2pagh, Ces3Hbll epagh, 0epeso, YUK,
2pagh Ha nrockocmu, ymerue 3a0aeamy U ORUCLIBAMNb 2Paghbl PA3IUYHBIMU
cnocodoamu; UCNOIbL306aAMb 2paghbl NPU peuenuy 3a0ad;

-yMeHue c60000HO ONepuUpoB8amb NOHAMUAMU: COYemanue, nepecmaHo6Ka,

YUCTO COYeMAaHUll, YUCIO Nepecmanosox, oOunom Hviomona, ymenue
NpUMeHsAmb KOMOUHAMOpHble Gakmbl U paccyicoeHuss Oisi peueHusl
3a0avy;

-yMeHUue Onepuposamsv NOHAMUAMU. HAMYPAIbHOE YUCTO, yeroe HUCTO,
OCMAmMoK no MOOYII0, PAYUOHATbHOE YUCIO, UPPAYUOHATbHOE HUCTO,
MHOJHCECNBA HAMYPATILHBIX, UYEAblX, DPAYUOHATbHBIX, OelCmBUMEeNbHbIX
yucen, yMeHue UCnoIb3068ams NPUHAKU OeTUMOCMU, HAUMEHbUULL 00uuLl
Oerumenv U HaumeHbulee obujee Kpamuoe, ancopumm Eexiuoa npu
PpeweHuu 3a0ay, 3HAKOMCME0 C PA3IUYHLIMU NO3UYUOHHBIMU CUCTEMAMU
CUUCTEHUS,

- YyMeHue Cc60000HO ONEPUPOBAmb NOHAMUAMU. CHENneHb C UYelbiM
nokasamenem, KOpeHb HAMYpPaibHOU CMeneHu, Cmenetb ¢ payuoHaIbHbIM
nokasamenem, — CmeneHb ¢ OCUCMBUMENbHbIM  (BeuyeCmeeHHbIM)
nokasamenem,  102apu@m  YUCiId,  CUHYC, KOCUHYC U  MAH2EeHC
NPOU3B0IbHO20 YUCIA,

- yMeHUue Oonepuposamv NOHAMUSMU: MONCOECMBO, MONCOECMBEHHOE
npeobpasosanue, ypaeHeHue, HePABEHCME0, CUCeMd VPABHEeHUU U
HEPABeHCM8, PAGHOCUNLHOCMb  YPAGHEHUN, HepABeHCmE U  CUCMEM,
PAyuUoHAbHble,  UPPAYUOHATIbHBIE, — NOKA3amelbHvle,  CHeneHHble,
Jloeapupmuyeckue, MpUSOHOMEMPUUECKUe YPABHEHUS, HEPABEHCMEAd U
cucmemvl, YMeHUe peulamsv YPAGHEeHUs, HEPABeHCMBA U CUCMeMbl C
HOMOWbBIO PA3TUYHBIX NPUEMO8, Peuamsv YPAGHEeHUsl, HEPAGEHCMEA U
cucmemvl ¢ napamempom; NPUMEHAMb YPAGHEHUs, HepaABeHCmEd, UX
cucmemvl Ol peueHuss MamemMamudeckux 3a0ay u 3a0ay U3 pasiuiHulx
obnacmetl HAYKU U PeanbHOU HCUSHU,

- yMeHue C80000HO ONEPUPOBAMb NOHAMUAMU. 2pagpux  GyHKyuu,
oopamHas  QyHKYus, KOMNO3UYus @QYHKYUl, JAuHeuHas @YHKYus,
K6aopamuunas QYHKYus, cmeneHHas QYHKYUs ¢ yenviM noxKazamesnem,
mpuzoHomempudeckue  @QyHKyuu, O0OpamHvle  MPUSOHOMEMPUYECKUE
QyuKyuu, noKazamenvbHAs U Jo2apupmuyeckas QyHKyuu, ymeHue
cmpoums  epagpuxu  QyHKYull, BbINOIHAMb NPeodPA308aAHUS 2PAPUKOS
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QYHKYULl, YyMeHue UCnoIb308amv cpa@urku  QYHKYuti 0as  U3ydeHus
npoyecco8 U 3a8UCUMOCMEl NpU peuwleHuu 3a0ay u3 Opy2ux y4yeOHvIX
npeoMemos U U3 peaibHOU JCUSHU, 8bIPANCAMb POPMYIAMU 3ABUCUMOCTIU
MedHCOY  GeNUUUHAMU; YMeHUe C80000HO ONepupo8amsv NOHAMUAMU:
YemHOCMb  DYHKYUU,  NePUOOUYHOCIb  (DYHKYUlU,  OZPAHUYEHHOCHDb
@yHKYUU, MOHOMOHHOCMb DYHKYUU, IKCMPEMYM QYHKYUU, Haubobulee u
Haumenbllee 3HAYeHUs (QYHKYUU HA NPOMedNCymKe; YMeHue nposooums
uccnedosanue @QYHKYyuU, ymeHue UCHOIb306AMb CEOUCMEA U 2pauKu
@yHKYULL 0151 peuieHust YPaeHeHUll, HePABEHCME U 3a0ay ¢ NApaAMempamu,
uzobpaxcamov HaA KOOPOUHAMHOU NIAOCKOCMU MHONCECMEA peueHUll
VPasHeHUll, HepaABeHCME U UX CUCTHEM;

- YMeHue c80000HO ONepUpPO8amsb NOHAMUAMU. NOCAEO08AMENbHOCMD,
apugmemuneckas npocpeccusl, 2eoMempuyecKkas npospeccust, 6eCKOHeyHo
yovlgawowas — ceomMempuyeckas — Npocpeccus;  yMeHue — 3a0a8amo
nOC1e008ameIbHOCMU, 8 MOM YUCTIe ¢ NOMOWBIO PEKYPPEHMHBIX POPMYIL;
- YMeHue ONepuUposamv  NOHAMUIMU.  HEeNpPepbleHOCMb  (DYHKYUU,
acumnmomul 2paguka QyHKyuU, nepeas u 6mopas NPOU3BOOHASE PYHKYUU,
2eomempuyeckull U @QU3UYeCKUll CMbIC NPOU3BOOHOU, Nep8ooOpa3Hasl,
onpeoenenuvill UHMeSpal, YMeHUue HaAX00umv aAcUMnmMomol 2pagpuka
QyHKYUU; YMEHUe GbIMUCTAMb NPOU3BOOHbIE CYMMbL, NPOU3BEOEHUS,
YACMHO20 U KOMNO3UYUU DYHKYUL, HAXOOUMb YPAGHEeHUe KACAMEeNbHOU K
epaguxky  @QyHKyuu;  ymeuue  UCNOIL306AMb  NPOU3BOOHVIO  OJA
uccneoosanus QYHKYull, 0N HAXONCOEHUS HAULYYULe20 peuleHUsl 8
NPUKTIAOHBIX, 8 MOM YUCIe COYUATbHO-IKOHOMUYECKUX U UUYECKUX
3a0auax, 01 onpeoenenusi CKOpocmu U YCKOPeHuUsl;, Haxooums nioujaou u
obvemvl Queyp ¢ noMowwlO  UHMeESPAId;, NPUBOOUMDb  NPUMEPBL
Mamemamuyecko2o MoOeIUuposaHus ¢ NoMowbio OughhepeHyuaibHulx
VpagHeHUl;

-yMeHUue onepuposamv NOHAMUIAMU: KOMWIEKCHOE YUCTO0, CONPINCEHHbLE
KOMNIEKCHble YUCNA, MOOYIb U ApeYMeHm KOMNAEeKCHO20 Hucid, ¢opma
3anucu KOMNIEKCHbIX YUcel (eeoMempudeckds, mpuecoHOMempuieckas u
aneebpauveckasn), ymemsv NpouzBoOuUms apugmemuyeckue Oelcmeus ¢
KOMNAEKCHbIMU — YUCIAMU;  NPUBOOUMb  NpUMepbl  UCNOb308AHUS
KOMNIEKCHBIX YUcel;

- YMeHue  CB0DOOHO  ONEpuUpOBamMb  NOHAMUAMU: cpedHee
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apugmemuueckoe, Meouama, HaubOIbUIee U HAUMEHbULEe 3HAYEHUS],
paszmax, oucnepcus, CmaHoapmuoe OmrioHeHue OJisl ONUCAHUS YUCTIOBbIX
OAQHHBIX, YMEHUe UCCLed08amb CIMAMUCUYecKue OaHHble, 8 MOM YUCie C
npuUMeHeHuem 2paguueckux —Memooo8 U  NeKMPOHHbIX — CPeoCms;
epaguuecku uccied0o8amsv  COBMeCmHbvle HAOMOOEHUs C  NOMOUbIO
ouazpamm pacceusanus u JUHEUHoU pespeccuu;

-yMeHUue  HAxo0ume  BEPOSMHOCMU  COObIMUL € UCNONb308AHUEM
epaguyeckux Mmemooos; NPUMEHAMb Ol peueHus 3a0ay Qopmyivl
CILOJICEHUS. U YMHOIICEHUSL BEPOSIMHOCIE, (POPMYIY NOHOU 8ePOSMHOCTIU,
@opmyny Bepuyniu, kombunamopHvie (akmel u Gopmynvl, oyeHusamo
BEPOSMHOCIU PEAIbHbIX COObIMULL, YMEHUEe ONepuposamsv HOHAMUIMU.
CYHAUHAs 8eIUYUHA, PAChpedeNeHUe 8ePOSMHOCTeEN, MamemMamuiecKoe
oJCUOaHUe, Oucnepcus U CMAHOAPMHOe OMKIOHEHUe  CAVYAUHOLU
genuyunbl, @OYHKYuU pacnpeoenreHus U NIOMHOCMU PABHOMEPHORZO,
NOKA3AMENbHO20 U HOPMATbHO2O PACHPEOeNeHUll, YMEeHUe UCNONb308aAMb
CBOUCMBA U3YYEHHBIX pacnpeoeneHull OJisl peuleHus 3a0ay, 3HAKOMCMEO C
NOHAMUAMU: 3AKOH OONBUUX YUCE]l, MEMOOblL BbIOOPOUHBIX UCCAEO0BAHULL;
VMeHUue npueooumv NpuMepsbl NPOAGLEHUs 3aKOHA OONbLWUX YUCel 8
NPUPOOHBIX U 0OUECNBEHHBIX A8NEHUSX,

- yMeHue C80O0OHO ONepupo8amv NOHAMUAMU. MOYKA, NPIMAs,
NJIOCKOCMb, NPOCMPAHCMEO, OMPe30K, V4, WIOCKUU Y2O0l, 08YZPAHHbII
VeOll,  MPEXSPawHulil  Yeol,  Nepecekanujuecs,  NnapaileibHble U
cKpewjugarowuecs npsamvle, NAPALIEIbHOCMb U  NEPHReHOUK)IAPHOCHb
NPSAMBIX U NJIOCKOCMEU, Y20l MENCOY NPAMbIMU, V2Ol MedcOy NPIMOU U
NIOCKOCMbIO, Y20l MeNCOy NIOCKOCMAMU, YMeHUe UCNOIb308amb Npu
peweHuu 3a0ay u3yyeHHvle (pakmel U meopemvl NIAHUMEMPUU, YMeHue
OyeHueamv  pasmepvl 00bEKMo8 6 OKpyxcarowem mupe;, YMeHue
onepupoeamv NOHAMUAMU. MHO202PAHHUK, CedeHUue MHO202PAHHUKA,
NPABUNILHBILL MHO20ZDAHHUK, NPU3MA, RUpAmMuod, ueypa u nosepxHocms
8pawjenus, YuiuHop, Kouyc, wiap, cgepa, pazeepmka HNOBEPXHOCMU,
CeyeHuss KOHyca U YuiuHopd, napaiieibHble OCU Ul OCHOBAHUIO, CeYeHUe
wapa, NI0CKOCMb, KAcarowasacs cgepol, YUIUHOPA, KOHYCA, YMeHUe
cmpoums  cedueHue MHO2COSPAHHUKA, — U300padcamv — MHO20ZPAHHUKU,
@ueypvl u noepxXHOCMU BPAWYEHUS, UX CEUEHUS, 8 MOM YUCLEe C HOMOUbIO
9IEKMPOHHBIX CPeOCm8, YMEHUEe NPUMEHSIMb CEOUCMEA 2e0MempUecKUx
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Queyp, camocmosmenvHo GoOpMYIUPOSAMb  ONpeOeNeHUs  U3YUAeMbIX
Queyp, evlosuUcamsb 2unomeswvl 0 C80UCMEAX U NPUSHAKAX 2e0MeMPUeCKUX
Queyp, 000cHOBbIGAMb UMU  ONPOBEP2AMb  UX, YMeHUe Hpo8oOUNDb
Kiaccugukayuro  ueyp no  pasiuuHbiM - NPUSHAKAM, — GbINOJHAMb
HeobXoo0uMmbvle OONOTHUMENbHBLE NOCMPOCHUSL,

- yMeHue c80O0OHO ONepuposamv NOHAMUAMU. NAOWAOL ucypul, 0bvem
Queypvl, GeruuuHa Yerda, paccmosiHue Oom  MOuKU 00 NIOCKOCHIU,
paccmosnue Mexcoy NpAMbIMU, PACCMOSHUE MeHCOY NIOCKOCMAMU,
niowaos cgepwvi, niowadb NOBEPXHOCMU NUPAMUObL, NPUMbL, KOHYCA,
YuIuHOpa, odvem Kyba, npsamoy20jbHO20 napaielienuneod, nupamuobl,
npusMbl, YUIUHOPA, KOHYCA, Wapa; yMeHue HAXoO0ums OMmHOULeHUE
00beM08 N000OHBIX ueyp,

- YMeHue c60O00OHO ONepUPoOsamsv NOHAMUIMU. OBUdICEHUEe, NAPALLETbHbLLL
nepeHoc, cumMmempus Ha NIOCKOCMU U 8 HPOCMPAHCMEe, HOBOPOM,
npeobpazosanue nooodus, NoOoOHvle Guaypsl;, YyMeHUue pacno3Ha8ams
pasHvle U NOOO0OHBIEe ueypbl, 6 mMoM uYucie 8 Npupooe, UCKYCCHee,
apxumexkmype, yMeHue UCHOIb306AMb 2eOMEMPUYECKUE OMHOUEHUS,
HAxXo0ums 2eomempuyeckue elutUnbl (OIUHA, y2o, niowads, 00vem) npu
peuteHuu 3a0a4 U3 Opyaux yueOHbIX nPpeoMemos U U3 peaibHOU HCUHU,
-yMeHUue c80O0OHO ONepupo8amv NOHSMUIMU. NPIMOY20NbHASL CUCMEMA
KOOpOUHAM, 86eKMOP, KOOPOUHAMbI MOYKU, KOOPOUHAMbBL 6EKMOPA, CYMMA
BEKMOPO8, NPOU36eOeHUe BEKMOPA HA YUCILO, PA3N0NCEHUe 8eKMOpa NO
basucy, ckanapHoe npousgedeHue, 6eKMoOPHOe NPOU3BeOeHUe, Y20 MEHCOY
BEKMOPAMU,; YMEHUE UCNONb308AMb BEKMOPHBIIL U KOOPOUHAMHbBIL MEMOO
OISl peuleHuss 2eoMempudeckux 3aoad u 3a0ad Opysux yyeOHbIX
npeomemos; onepupogamsv nowsmusmu: mampuya 2 x 2 u 3 x 3,
onpeodenumens MAmMpuybl, 2eOMemMpUYECKULl CMbICI ONpeOerumensi,

- yMeHUue MoOenuposams peanvbHbie CUMYAyuu Ha A3blKe Mamemamuxu,
COCMABIAMb BbIPANCEHUS, VPABHEHUS, HEPABEHCMBA U UX CUCmeMbl NO
VCI08UIO 3A0aYU, UCCTIe008aMb NOCMPOEHHbIE MOOEIU C UCNONb308AHUEM
annapama  aneeOpvi, UHMEPNPEMuUpoO8amMb  NOLYYEHHLIL  pPe3Vlbmam,
cmpoums mamemamuieckue MOOeIU ¢ HNOMOWbIO 2e0MempUudecKux
NOHAMUU U BETUYUH, PEUAmb CEA3AHHbIE C HUMU NPAKMUYecKue 3a0ayu;
COCMasuams 6epPOAMHOCMHYI0 MOO€Elb U UHMEPRPEMUpO8ams NOAY4eHHbll
pesyrbmam, pewams NPUKIAOHbLE 3a0auu cpedcmeamu
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MaAmemMamuyecko2o aHauu3da, 8 Mmom yucie COYUaIbHO-I3KOHOMUYECKO20 U
@uzuueckoeo xapakxmepa,

- YMeHue 6vlOUpamv NOOXOOAWUL MemoO Ol peueHus 3a0ayu;
NOHUMAHUE 3HAYUMOCMU MAMEeMAMUKU 6 U3YYEeHUU NPUPOOHBIX U
00UjeCmeeHHbIX NPOYecco8 U A61eHUll, YMeHue pacno3Ha8ams NposieieHue
3aKOHO8 MamemMamuKku 6 UCKYyccmee, YMeHue npusooums Hnpumepbl
Mamemamuyeckux OmKpblMuLl pOCCUUCKOU U MUPOBOU MAMEMAMULECKOU
HAYKU.

OK 02. Vcnonb3oBaTh
COBpEMEHHBIC  CpEACTBa
MIOKCKa, aHanm3a u
HWHTEPIIPETAIIH
nHpopManuu, u
MH(POPMAIOHHBIE
TEXHOJIOTUU JUTST
BBITIOJTHCHHUS 3a1a4
npodeccnoHanbHOM
JeSATEITEHOCTH

B obJsacTu
MO3HAHUSA:
-c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI ~ HayKh M OOILECTBEHHOM
[IPAaKTUKW, OCHOBAHHOIO Ha  JAMAaJIore
KYJIBTYp, CIIOCOOCTBYIOLIETO OCO3HAHHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBaHME  S3BIKOBOW MU
YUTATEIbCKOM KYJIBTYpPHl Kak CpeICcTBa
B3aUMOJICHCTBUS ~ MEXAYy  JIIOABMU U
MO3HAHUS MHPA;

- OCO3HaHHE LIEHHOCTH Hay4YHOH
NeSITEIbHOCTH, TOTOBHOCTb OCYILECTBISATh
MPOEKTHYIO u HCCIIEZIOBATEIBCKYIO
JesITeTbHOCTh WHAWBUYAIBHO U B TPYIIIIE.
OByagenne yHuBepcaJbHbIMHU y4eOHBIMH
MO3HABATEJILHBIMH 1eliCTBUSIMU:

6) paboma c ungopmayueii:

- BJIA/IETh HaBBIKAMU MOJTyYCHHS
uHbOpMallUM U3 HUCTOYHUKOB  pasHbIX
TUIOB, CAMOCTOATEIBHO  OCYLIECTBISATH
MOUCK,  aHalu3, CUCTEeMaTH3alUI0 U
WHTEPIPETANI0O WUHPOPMAIIUU  Pa3TNIHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopmarTax
C y4yeToM Ha3zHaueHus uHPoOpMaluu U

IHEHHOCTH HAy4YHOI'0

-yMEHHE  ONCpUPOBATh  IMOHATHSIMHU:  palMOHATIbHAS  (QYHKIUS,
mokasareiabHas (YHKIUS, CTCICHHAs (QYHKIOHS, JIoTapupMUIecKast
(GyHKIUS, TpUrOHOMETpUUeckre (PyHKIHUU, oOpaTHbE (YHKIIMU;, YMEHHE
CTpOUTHh TpadUKH H3YYCHHBIX (YHKIMH, HCIIOJIB30BaTh TpaduKd IPHU
W3YYCHHUH TPOLECCOB U 3aBUCUMOCTEH, NMPH PEIICHUH 3a/a4 W3 JIPYTHUX
y4eOHBIX MIPEIMETOB U 3aJ1a4 U3 PEaTbHOMN XKU3HU; BRIpAKATh (hopMynamu
3aBHCUMOCTH MEX/y BEJIUYUHAMH,

- YMerue onepupoeamsb NOHAMUAMU.! moofcdecmeo, MOoXNCOECMBEHHOE

npeo6pa306aﬂue, ypaeHernue, HepaeeHcmeo, cucmema ypaGHeHuﬁ u
HepaeeHcme, pPAaAGHOCUTIbHOCNb ypaGHeHuﬁ, HepaeeHcme U cucmem,
PAUUOHAIbHDbLE, uppayuoHdajbrble, nokasamiejbHole, CmeneHHbvle,

Jloeapupmuyeckue, MpucoOHOMempuieckue YpasHeHusi, HepaeeHcmea u
cucmemvl, YMEHUe peulamsv YPAGHeHUsl, HEPAGEHCMSEAd U CUCMeMbl C
NOMOWDBIO PA3TUYHBIX NPUEMO8, peulams VPAGHeHUs, HEePABEeHCMEAd U
cucmemvl ¢ napamempom, NPUMEHAMb YPAGHEHUsl, HePABeHCMEd, UX
cucmemvl Ol peueHuss MAmemMamudeckux 3a0ay u 3a0ay U3 pasiuiHvlx
obnacmeri HAYKU U PealbHOU HCUSHU

- YMeHue c80000HO ONepUposamsv NOHAMUAMU. OBUIICEHUE, NAPANETbHbIL
nepeHoc, cumMmempus Ha NIOCKOCMU U 8 HPOCMpPAHCmee, HOBOPOm,
npeobpazosanue nooodus, noooOHvle @ueypvl, YMeHUue pAacno3HA8AMb
pasuvle U NOOOOHble ueypbl, 6 MOM Uucle 8 Npupooe, UCKYccmae,
apxumexkmype, yMeHue UCNOIb308AMb 2eOMempuUYecKue OMmHOULeHUS,
HAaxooums 2eomempuyieckue 6eIudunbl (OIUHA, Y20, Niowads, 06vem) npu
peuteHuu 3a0a4 U3 Opyeux yueOHvIX nPpeoMemos U U3 peaibHOU HCUSHU.
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LIEJIEBOM ayJIUTOPHH, BBIOMpas
ONTUMAaTBHYI0 (HOpMY TPEACTABICHUS U
BHU3yaJIU3aIUH;

- OIICHUBATh JIOCTOBEPHOCTD, JISTUTHMHOCTh

nH(pOpMaIUU, €€ COOTBETCTBHE TIPABOBBIM 1
MOPaTbHO-3THYECKHM HOPMaM;
- HCII0IL30BaTh cpencTaa
MH()OPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPTaHHU3AIlMOHHBIX
331a4 ¢ coONoAcHUEM  TpeOOBaHMIA
OPrOHOMUKH,  TEXHHKH  OE€30IaCHOCTH,
TUTHUEHBI, pecypcocOepekeHrs, IPaBOBbIX U
TUYECKHX HOPM, HOPM HWH(MOPMAIMOHHON
0€301IaCHOCTH;

- BIAJACTh HAaBBIKAMU pACIIO3HABAHUSA U
3amuThl  MHpOpManu, HWHPOPMAIMOHHOMN
0€30IaCHOCTH JIMYHOCTHU

OK 03. IInanupoBarb u

peann30BhIBATH
COOCTBEHHOE
poQeCCHOHAIBLHOE u
JTUYHOCTHOE  pa3BHUTHE,
MPEAMPUHIMATEITHCKYIO
JeSITeNbHOCTD B
npo¢eCcCuOHAITBHON
cdepe, UCIIONIb30BATh
3HaHHUA TI0 (UHAHCOBOM
IrPaMOTHOCTH B
Pa3IMYHBIX  KU3HEHHBIX
CUTYyaIUsIX

-TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH U CaMOOIPEIEIIEHHUIO;
B o0mactu  1yXOBHO-HPABCTBEHHOI'O
BOCIIUTAHMSA:

- c(OpMHPOBAHHOCTH  HPABCTBEHHOI'O
CO3HaHMsI, STUYECKOI0 MOBE/ICHUS;

- CIIOCOOHOCTH OLIEHMBATh CUTYalUI0 W
MIPUHUMATH OCO3HAHHbIE pelieHus,
OPUEHTHUPYSICh Ha MOpPaIbHOHPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOLIEHHME K CBOMM
ponuTensiM U (WiIM) IpYTMM 4YiI€HaM CEMbH,
CO3/IaHHI0 CEMbM Ha OCHOBE OCO3HAaHHOIO
MPUHATUA LEHHOCTEH CEMEWHOW >KU3HH B
COOTBETCTBUU C TPAJULMSIMU HAPOJOB

-YyMEHHUE OIEpPUpPOBaTh IOHATHUSAMHU: PALMOHAIBHBIE, HppalOHAJIbHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

- YMEHHME pellaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, J0JIM M YacTH, HA JIBH)KEHUE, pabOTy, CTOMMOCTh TOBApOB U
YCIIyT, HaJOTH, 3a7jaud U3 00JacTH YHpaBJI€HUS JUYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA M UX
CUCTEMBI IO YCJIOBHMIO 3a/Ja4d, HCCIEAOBATH IIOJYYEHHOE pEUICHUE U
OLIEHUBATh MPABJIONOL00HOCTb PE3YIIbTATOB;

- YMEHHE OIepuUpOBaThb MOHATHUSAMHU: MHOIOTPaHHUK, CEUYEHUE
MHOTOIpaHHHMKa, KyO, Mapajuielenunen, NpusMa, Hupamuna, Gurypa u
MOBEPXHOCTh BpallleHUs, HUIHH]IP, KOHYC, map, chepa, ceueHUs: GUrypol
BpaIlEHHs], TNIOCKOCTb, Kacaromasics chepsl, HUIMHIPA, KOHYCA, TUIOIMAIb
MOBEPXHOCTH MHUPAaMUbI, IPU3MbI, KOHYCa, IUIUHAPA, MJIOWAab cepsl,
00beM Ky0a, IpSIMOYTOJIBHOTO MapaulesienuIieia, MHUpaMHIbl, PU3MBI,
UWIMHIpa, KOHyca, LIapa; yMeHHWe H300pakaTb MHOTOTPAaHHMKH U
IIOBEPXHOCTU BpAIllEHUs, X CEYEHUs OT PYKH, C MOMOILIBIO UYEPTEHKHBIX
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Poccun;

OBaanenne YHUBepPCATbHBIMH
PeryJIsITHBHBIMH JIeHCTBUSIMH:

a) camoopzanuzayu:

- CaMOCTOSITEIIEHO OCYILECTBIISITh
MIO3HABATEJIbHYIO JICATEIILHOCTD, BBISBISTH
npoOJeMbl, CTaBUTh W (HOPMYIHPOBATH
COOCTBEHHBIE 33/a4l B 00Opa3oBaTENbHOU
NEeSITeJIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

- CaMOCTOSITENIbHO  COCTaBJIATH  IUIAH
peleH s MPOOJIEMbI C YYETOM HUMEIOIIHUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTCH H

MPEATOYTEHHI;
- JlaBaTh OIICHKY HOBBIM CHTYAIIHsIM,
CIOCOOCTBOBATH hopMHUPOBAHHIO u

IIPOSIBJICHUIO IIUPOKOU dPYIULIMHA B Pa3sHBIX
o0nacTsX 3HAHMUM, MOCTOSHHO IOBBIIIATH
CBOM o0Opa3oBaTeNbHbII U KYJIbTYPHBIN
YPOBEHB;

0) camoKoumpoab: UCNOIb30BaTh IPUEMBI
pediekcuu JUisl OLIEHKH CUTYyallud, BhIOOpa
BEPHOTI'O PEILEHHUS;

- YMEHHE OLICHUBATh PUCKHU U CBOEBPEMEHHO
[IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

6) IMOUUOHATbHBLI UHmennIeKm,
npenoiararomuil copMUpPOBaHHOCTb:
-BHYTPEHHEH MOTHBAllUM, BKIIIOYAOLICH
CTPEMIJICHHUE K JOCTHKEHHUIO LIEIU U YCIIEXY,

OIITUMU3M, HMHUIIUATUBHOCTD, YMCHHC
JIEVCTBOBATD, HUCXOsI u3 CBOMX
BO3MOKHOCTEH;

- OMIaTHH, BKIIOYAMOIIEH CIOCOOHOCTH
IIOHUMATh OMOLIMOHAJIBHOC COCTOsSIHUC
IpYTruX, YUYUTHIBATH ero npu
OCYIIIECTBICHUH KOMMYHUKAIIUH,

WHCTPYMEHTOB U  3JEKTPOHHBIX
CUMMETPUI0O B IPOCTPAHCTBE;
MHOTOTPaHHUKU;

- YMEHHUE ONEPUPOBATH MOHITUAMU: MPIMOYTOJIbHAsI CUCTEMA KOOPAUHAT,
KOOpJIUHATBl TOYKH, BEKTOpP, KOOPJAMHATHI BEKTOpa, CKaJsIpHOE
MPOU3BENICHUE, YTOJI MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHCJIO; HAXOJUThb C TIOMOIIBbIO M3Y4YEHHBIX (popmyn
KOOPJAMHATBI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXK/Y IByMS TOUKAMH.

CpEACTB, YMCHHUE  pacClio3HaBaThb
YMCHHUEC pPACIO3HABATHb IIPABUJIBHBIC
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CIOCOOHOCTh K
COIEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKIIIOYAIOLINX
CIOCOOHOCTh BBICTPAaWBaTh OTHOLICHHUS C
APYTHMMH JIFOJBMH, 3a00THUTHCS, TPOSBIATH
MHTEPEC U pa3pemmaTh KOH(IUKTHI

COYYBCTBHIO u

OK 04. DddexTuBHO
B3aHMOJICHCTBOBATh u
paboTaTh B KOJUICKTHUBE U
KOMaHJIe

-TOTOBHOCTb oOydJaronmxcs K
CaMOpPAa3BUTHUIO,  CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIeI0BATEIbCKOM, MPOEKTHOM H

COILIMAJIbHOM ACITEIBHOCTH;

OBjaieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMU /IeHiCTBUAMM:

0) coemecmuasn 0eamebHOCMb:

- IOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBA
KOMaHIHOW W WHIUBUAYAIbHOU pabOTHI;

IIPUHUMATh e COBMECTHOMN
JESTENIHOCTH, OpraHU30BBIBATH u
KOOpJIMHUPOBaTh  JEWCTBUA 1O €€

JOCTH>KEHHIO: COCTaBJIATh IUJIaH ACHCTBUU,
pacmpenenarb poJii € YYETOM MHEHHUH
YYaCTHUKOB o0cyxIaTh pe3ynabTaThl
COBMECTHOH paboThI;

- KOOPJAMHUPOBATH M BBINOJHATH PabOTy B
YCIOBHUSIX PEATbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIISTh TTO3UTHBHOE
CTpPATETUYECKOE TOBEACHUE B PANTMUYHBIX
CUTyalMsiX, TPOSBISATH TBOPYECTBO |
BoOOpakeHue, ObITh MHUIIUATUBHBIM.
OBj1aieHHe YHUBEPCAJIbHBIMU
PeryisiTHBHBIMH 1€ CTBUSIMU:

2) npunamue cedsa u Opyzux arooei:

- PUHUMATh MOTUBHI M apTYMEHTBI APYTUX

-YMEHHE OIEPUPOBATh TOHATHAMU: CIyYaWHBIH ONBIT W CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIy4alfHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOSITHOCTh C HCIOJIb30BAHUEM TpaPUUYECKUX METOIOB; IMPHUMEHSTh
(bopMyJIBl CIOXKEHHSI W YMHOXEHHSI BEPOSTHOCTEH, KOMOWHATOPHBIE
daktel ¥ GopMyIBl NPH PEHICHHM 3aJa4; OICHWBATh BEPOSTHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMH BEITUYMHAMH, YMEHUE
MIPUBOAMTH IPUMEPHI MTPOSBIICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMeHue C80000HO ONEpPUPOBAMb HOHAMUAMU: 2papuKr @yHKYuUU,
obpamuas  Gyukyus, Komnouyus — @GYHKyull, JAUHeUHAs — QYHKYUA,
K6aopamuuuas QyHKYusi, CMeneHHas (QYHKYUs ¢ yervlm NoKazamenem,
mpuzoHomempudeckue  @QyHKyuu, O0OpamHvle  MPUSOHOMEMPUYECKUE
QyHKYUuU, RNOKA3AMENbHAsE U Jocapupmuueckas QyHKyuu, YyMeHue
cmpoums  epagpuxu  QYHKYull, BbINOJIHAMb NPeodPA308aAHUS 2PAPUKOS
@yHKYull;, yMeHue UCNONb308aMb 2paguxku GyHKYyul 018  U3ydeHus
npoyecco8 U 3a8UCUMOCTel NpU peuwleHuu 3a0ay u3 Opy2ux y4yeOHbIX
nPeoOMemos U U3 peaibHOU JCUSHU, GbIPANCAMb POPMYIAMU 3ABUCUMOCTIU
MedHCOY  GeNUUUHAMU, YMeHUe C80000HO ONepuposamsv NOHAMUIAMIU:
yemHOCMb  PYHKYUU, NEPUOOUYHOCMb  (DYHKYUU,  O2PAHUYEHHOCHD
@DYHKYUU, MOHOMOHHOCMb QYHKYUU, IKCMPEMYM QYHKYUU, Hauboavuiee u
Haumenvbulee 3HAYeHUs QYHKYUU HA NPOMedCymKe, yMeHue nposooumbs
uccneoosanue @QYHKyuu, ymeHue UCHOIb308AMb CEOUCMEAd U 2pauKu
@yHKYull 015 pewienus ypagHeHull, HepaseHcme U 3a0ay ¢ Napamempamis;
uzobpasxcamos Ha KOOPOUHAMHOU NIOCKOCMU MHONCECMEA peuleHUll
VpasHeHull, HepageHcme U UX CUCTEM.
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Jronen npu a”Hajuse
JIeITEIILHOCTH;

- TIPU3HABaTh CBOE IPaBO U IPABO APYTHX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH IMMOHUMATh MHP C

MO3MLIMU IPYrOro YeI0BEKa

pe3yJIbTaTOB

OK 05. OcyuectBisTh
YCTHYI0O M TMHCHbMEHHYIO
KOMMYHHUKAIUIO Ha
rOCYJapCTBEHHOM  SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOEHHOCTEN
COILIMAJILHOTO n
KYJIbTYPHOT'O KOHTEKCTA

B o0yacTH 3cTeTHYECKOro BOCIIUTAHHUS :

- OCTETMYECKOE OTHOIIEHHWE K MHUpY,
BKJIIOYAsi JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT'0 TBOPUECTBA, CIIOPTA, TPyJda U
OOIIIeCTBEHHBIX OTHOIIEHHI;

- CHOCOOHOCTh BOCHPHUHUMATH DPA3IUYHBIC
BUJIBI WCKYCCTBa, TPAJAULIUA U TBOPYECTBO
CBOCTO M JIPYr'MX HapoOJOB, OIIYIIATh
HMOIIMOHAIBHOE BO3/ICHCTBHUE UCKYCCTBA;

- Y6€)KI[€HHOCTI> B 3HAYNMOCTH JUUIA
JIMYHOCTA M OOIIECTBA OTEYECTBEHHOIO U

MHPOBOT'O UCKYCCTBa, THUYECKHUX
KyJIbTYpHBIX ~ TPaAMLUUI W  HApOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPaXEHHUIO B Pa3HbIX
BHJIaX HCKYCCTBA, CTPEMJICHUE TMPOSIBIISTH
KauyecTBa TBOPYECKOM JIMUHOCTH;
OBJjajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMU JIeCTBUAMM:
a) oowenue:

- OCYILIECTBISAITh KOMMYHHUKALIMM BO
cdepax KU3HU;

- pacmo3HaBaTh HeBepOaIbHBIE CpEACTBA
oOIIeHrs, TOHUMAaTh 3HAYEHUE COIMAITbHBIX

BCEX

3HAaKOB,  paclo3HaBaTh  MPEANOCHUIKH
KOHQUIMKTHBIX ~ CHUTyallud W  CMSTYarh
KOH(JIUKTBI,

- pa3BepHYTO U JIOTMYHO H3JaraTb CBOIO
TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX

-yMEHHE OIEpPUPOBATh MOHATHSIMHU: CpeiHEee apu(pMeTHdyecKoe, MeanuaHa,
HauOoJbllee ¥ HAUMEHbIIIEe 3HAYCHHS, Pa3Max, JUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOro Habopa; yMeHHe H3BJeKaTb, WHTEPIPETHUPOBATH
nHpOpMaIHIO, IPEACTABICHHYIO B Ta0JIMIaX, Ha JHarpaMmmax, rpadukax,
OTPa’KAIOILYI0 CBOMCTBA PEAIBHBIX ITPOLIECCOB U SBICHUI; IPEICTABIIATH
nHpOpMAMIO C TOMOINBI0 Ta0NMIl ©  JAMarpamM; HCCIIEAO0BAThH
CTaTUCTHYECKUE JaHHbIE, B TOM YUCJIE C NPUMEHEHUEM TIpapUuecKux
METOJOB U JIEKTPOHHBIX CPENICTB;

- yYMEHHME OIEpUPOBATH MOHATHSAMM: TOYKA, NpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO,  JABYIPaHHBIM  Yroji,  CKPCIIMBAIOUIUECS  MpPsMBIE,
NapaJUIeIbHOCTh U INEPHEHAUKYISIPHOCTh INPSAMBIX U IUIOCKOCTEH, Yroi
MEXIy MNPSMBIMH, YroJI MEXKIAy MpPSMOHM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHHME OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE MEXKIY
MPSIMBIMH, PAaCCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHME HCIIOIb30BaTh IPH
pelIeHNH 3aJad M3ydeHHble (DaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIET0 MUPA
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CpCACTB

OK 06.
IPaX1aHCKO-
MIaTPUOTHYECKYIO
MO3ULUIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE IOBEJCHUE Ha
OCHOBE  TPaAULMOHHBIX
00111€4eTI0BEYECKIX
IEHHOCTEH, B TOM YHCIIE C
y4€TOM  TapMOHM3ALUHU
MEKHALMOHAIbHBIX u
MEXPETUTNO3HBIX
OTHOILLUEHUH, TNPHUMEHSITh
CTaHapThl
AHTUKOPPYILIHOHHOTO
IIOBE/ICHUS

[IposiBisATH

-OCO3HaHUE OOYYAIOUUMHUCA POCCUICKON
IpaxaaHCKON UACHTUYHOCTH;

- LEJICHAIIPABJIICHHOE PAa3BUTUE BHYTPEHHEN
MO3UIUN JIMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HapoJI0B
Poccuiickoit ®enepannn, UCTOPUYECKUX H

HallMOHAJIbHO-KYJIBTYPHBIX TpaauLui,
¢dbopmupoBaHue CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIHOHHOTO MHUPOBO33pPEHH,

MIPABOCO3HAHUS, IKOJOTUICCKOW KYIBTYPHI,
CIIOCOOHOCTH CTaBHTh I1IEJIM M CTPOHUTH
KHU3HCHHBIC ITJIaHBI,

B yacTH rpakIaHcKoro BOCIIUTAHUS:

- OCO3HAHHUC CBOUX KOHCTI/ITYIII/IOHHI)IX
npaB U O0S3aHHOCTEH, YBa)XKEHUE 3aKOHA U
MIPABOIIOPSIIKA;

- MIPUHATHE TPAJAULIMOHHBIX HAIMOHAIBHBIX,
0O0IIIeYeIOBEUECKMX TyMAaHUCTHYECKUX H
JEMOKPAaTUYECKIX [IEHHOCTEH;

- TOTOBHOCTH HpOTI/IBOCTOSITI) NICOJIOTUN
IKCTpEeMH3Ma, HAllMOHAIN3Ma, KCeHO(hoouH,

JTUCKPUMMHALIUN 1o COLIMAJIbHBIM,
PEUTHO3HBIM, PACOBBIM, HAlMOHAJIBHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTHU COBMECTHYIO

NeSTeThbHOCTh B WHTEpECcax TPa)kIaHCKOTO
o0111ecTBa, Y4acTBOBAaTh B CAMOYIIPABICHUU
B 0011e00pa3oBaTeIbHON OpraHU3aluud U
JIETCKO-IOHOIIECKUX OpraHMU3alusiX;

- yMEHUE B3aUMOJIEVCTBOBATh c
COLIMAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBUM C UX  QYHKIMSIMH U
Ha3HA4YCHUEM;

-YMEHHUE OIIEpUPOBATh MOHATUAMU: IPSIMOYIOJbHAs CUCTEMA KOOPJAUHAT,
KOOpJAUHATBl TOYKH, BEKTOp, KOOPAUHATBI BEKTOpPa, CKaSIPHOE
IIPOU3BENICHUE, YTOJI MEXAY BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHUCIIO; HAXOAUTh C T[OMOLIbIO H3YYEHHBIX (HOpMYI
KOOPAMHATBI CEPENMHBI OTPE3KA, PACCTOSHUE MEKY ABYMs TOUYKAMU;
-YyMEHHUE OIEpPUpPOBaTh IOHATUSAMU: CIIYYalHBI ONBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHUE BBIYHCIATH
BEPOSATHOCTh C HCHOJb30BAHUEM TIpaUuecKuX METOIO0B; HPUMEHSThH
(bopMyJIBl CIOXKEHHSI W YMHOXEHHSI BEPOSTHOCTEH, KOMOWHATOPHBIE
¢bakTel M GopMyibl NpPU PELICHUH 3a/a4; OLIEHUBAaTh BEPOATHOCTH
peaJIbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMU BEJIWYMHAMH; YMEHUE
IPUBOAUTH IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- yMEHHE BBIOMpATh MOAXOIAIIMN HM3YYEHHBIM METOA Ul peLICHUs
3aJaud, paclo3HaBaTh MareMaThdeckue (AaKThl W MaTeMaTHYECKue
MOJIEJIM B MPUPOJHBIX M OOLIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; YMEHUE
MIPUBOJUTH MTPUMEPBI MATEMATUYECKUX OTKPBITUHA POCCUIUCKON U MUPOBOM
MaTeMaTHUYECKOU HAyKH.
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- T'OTOBHOCTB K FYMaHHTapHOﬁ n

BOJIOHTEPCKOM NEATEIIbHOCTH;
MaTPUOTHYECKOTO BOCIIMTAHUS:
- c(hOpMHUPOBAHHOCTH POCCUICKOMN

IpaXIaHCKOW UACHTUYHOCTH, MAaTPHOTU3MA,
yBaXEHUSI K CBOEMY HapoJy, UyBCTBa
OTBETCTBEHHOCTHU nepes Ponunoii,
rOpJIOCTH 3a CBOM Kpail, cBO PonuHy, cBoit
S3bIK U KYJIBTYpPY, MPOILIOE M HACcTosIlee
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;
-IICHHOCTHO@ OTHOIIICHUE K
rocyapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY M TMPUPOTHOMY HACIEIUIO,
MaMSATHUKaM, TpaJulusaM HapoaoB Poccuw,
noctuxeHusiM Poccuu B Hayke, MCKYCCTBE,
CHOpPTE, TEXHOJIOTUSIX U TPYIIE;

- uaeiiHas yOeXIeHHOCTh, TOTOBHOCTbh K
CITYKEHUIO u 3aIIuTe OreuyecTBa,
OTBETCTBEHHOCTb 3a €r0 CYIh0Y;

OCBOEHHBIE 00yJaromuMucs
MCKIIPCIMETHBIC IIOHATHUA u
YHUBEpCaJIbHbIE yueOHbIe necTBus
(perynaTuBHBIE, [M03HABATEJILHBIE,
KOMMYHHUKaTHBHBIE);

- CHOCOOHOCTh HMX HCIOJL30BAHUA B
MO3HABATEIPHON U COLIMATBHOW MPaKTHKE,
TOTOBHOCTH K CaMOCTOSITe.]'H)HOMy
TUTAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
NESATEIbHOCTH,  OpPTaHW3alud  yIeOHOTO
COTpYJIHUYECTBA c Ie1aroru4eCKuMuU
pabOTHUKAMU M CBEPCTHHKAMH, K Y4aCTHIO
B MOCTPOCHUU WHINBUAYATHHON
o0pa30BaTeNbHON TPAaeKTOPHUH;

- OBJIaJIEHUE HaBBbIKAMH y4eOHO-
HCCIIeT0BATEIBCKOM, MPOEKTHOMN Hu
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COLIMAJILHON JEeITEILHOCTH

OK 07. CopeiicTBOBaTh
COXPaHCHHIO
OKpYy>Karolen cpensl,
pecypcocOepeReHHUIO,
OPUMEHSATh 3HaHUS 00
W3MCHEHHH KIIUMara,
MPUHIUIBL  OEPEXIINBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTHBHO EHCTBOBATH
B Ype3BbIUATHBIX
CUTYalHUsX

- HE TPUHUMATH JEUCTBUSA, MPUHOCSIIINE
BpEIl OKpYXaIoIIeH cpeae;

- yYMEHHUE MPOrHO3UPOBATH
HeOIaronpusTHhIC JKOJIOTHYECKHE
MOCIEACTBUS NPEANPUHUMAEMBIX AEHCTBUM,
Mpe0TBpalIaTh UX;

- pacHIMPUTD OIIBIT  JICATEIILHOCTH
9KOJIOTUYECKOW HAIpaBJICHHOCTH;

- pa3pabaThIBaTh IUIAH PEUICHUS MPOOJIEMBI

c y4eToOM aHanmsa UMEIOLIUXCS
MaTepuaTbHBIX u HEMaTePUATBHBIX
pecypcos;

- OCYIIECTBIIATH I[IE€JICHAIIPABICHHBIN MTOUCK
MepeHoca CPEeCTB U Croco0OB JCHCTBUS B
poecCHOHABHYIO CPeNy;

- YMCHHE  TMCPEHOCHTh  3HAHHUS B
MO3HABATEIPHYIO M MPAKTHUYECKYI0 00JacTh
KHU3HENEATCITLHOCTH,

- HOpempjiaratb HOBBIC IIPOCKTHI, OLICHUBATH

niacu C MMO3UIITHUH HOBHU3HBI,
OpUIrMHAJIbHOCTH, HpaKTI/ILIGCKOI\/JI
3HAYUMOCTH,

- JdaBaTb OLCHKY HOBBIM CHUTYyallUsM,
BHOCHUTb KOPpPCKTUBBI B  ACATCIIbHOCTD,
OLICHUBATh COOTBETCTBHC PE3YIBTATOB
OCJIIM

-yMEHHE OIEpPHUPOBATH MOHATHAMU: (YHKLHUS, HENpepbIBHAS (QYHKIMS,
MpOU3BOJHAs, TepBooOpa3Hasi, OINpeAeNeHHbIH HWHTErpaix;, yMeHHue
HaXOJWUTh  TPOM3BOJAHBIE  3JEMEHTApHBIX  (YHKUWH,  HCIOJB3YS
CIPaBOYHbIE MaTEpUajbl; UCCIEAOBATh B MPOCTEUIINX CIy4yasX (yHKIUU
Ha MOHOTOHHOCTb, HAaXOJUTh HAWOOJBIINE W HAUMEHBIINE 3HAUYCHUS
GbyHKIUH; cTpouTh rpadKi MHOTOWIEHOB C UCIOJB30BaHUEM armapara
MaTeMaTHYeCKOT0 aHalH3a; NPUMEHATh MPOU3BOIHYIO TPH PpEIICHUU
3alad Ha JBUXKEHHE, pellaTh MPAKTUKO-OPHUEHTUPOBAHHbBIE 3a7aud Ha
HauOOoJIbIINE U HANMEHBIINE 3HAYCHNUs, HA HaX0XKJIEHHUE ITyTH, CKOPOCTH U
YCKOpPEHUS;

- yYMEHHE OIEepUpOBaTh MOHATUSMH: JBIDKCHHE B IPOCTPAHCTBE,
1mo100HbIe GUTYPHI B TPOCTPAHCTBE; UCIIOIH30BATh OTHOLICHHUE TIOIIAICH
MOBEPXHOCTEH MW 00BEeMOB TOMOOHBIX (HUTyp TpW penicHHH 3aaad; -
YMEHHE BBIUUCIISTH T€OMETPUUYECKUE BEIWYMHBI (UIMHA, YTOJ, TUIOIA/Ib,
00beM, IUIONma/lb TOBEPXHOCTH), HCIIOJB3YSl H3Y4YEHHBIE (OPMYIBI H
METO/IbI

IIK 1.1. BemomaHATh
IIOJIEBBIC T€0IC3NISCKUE
paboTHI HA
MIPOU3BOJACTBEHHOM
Y4acTKe.

-OCYIIECTRBIISITh IIeJICHANPABICHHBIA TTOUCK
MepEeHOoca CPEeICTB U CIOCOOOB NIEHCTBUS B
po¢eCCUOHATBHYIO CPENy;

- yMEHHE TIEpeHOCUTh  3HAHUS B
MMO3HABATEIBHYIO U MPAKTUIECKYIO 00JIACTH
KHU3HEEATEIbHOCTH;

OBnazneHne yHMBepPCAJbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHU AelCTBUSIMM:

-BJIaJICHUE METOJaMHU JI0Ka3aTelbCTB, AJITOPUTMAMM pELICHUsS 3ajiady;
yMeHue (popMyJIrupoBaTh OMpPEIeNICHHs, aKCHOMbBI U TEOPEMBbI, TPUMEHSTh
UX, IPOBOJUTH JI0OKA3aTEIbHbIE PACCYKICHHS B XO/I€ PEILICHUS 3a/]a4;

- yMEHHE ONepupoBaTh TMOHATHAMM:  palMOHANbHAs  (QYHKIUS,
nokasareiabHas (YHKIUS, CTENeHHas (QYHKUMS, Jiorapupmuueckast
(GyHKLMS, TPUTOHOMETpHUECKUEe (PYHKIUMH, oOpaTHbIe (YHKLIUHU; YMEHHE
CTpOUTH TpaduKU M3YYEHHBIX (YHKIHM, HCIONB30BaTh TpaQUKu MpU
M3YYEHHUH TPOLIECCOB M 3aBUCHUMOCTEH, MpHU pEIICHUH 3a/ad W3 JPYTUX
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paboma c ungopmayueii:

-BBIOMpaTh HMH(DOpPMAIIMIO W3 HUCTOYHUKOB
pa3IMYHBIX  THUIIOB, AaHAJIM3UPOBaTh U
UHTEPIPETUPOBATH nHbopMaIHIo
pPa3IMYHBIX BUIOB U (OPM TPEACTABICHUS;
CUCTEeMATHU3UPOBaTh U  CTPYKTYPHPOBATH
nHpopmaruto, MIPEACTABISITH ee B
Pa3IMYHBIX dhopmax; OIICHHUBATh
HaJEKHOCTh uHdopmauu o
CaMOCTOSTEIILHO c(hOpMyIMPOBAHHBIM
KpUTEPHUSM, BOCIIPUHUMATh €€ KPUTHUYECKH,
BBISIBIISITE IeUITUTHI uH(pOpMaInH,
JaHHBIX, HEOOXOIMMBIX [ OTBETa Ha
BONPOC W IS pEIICHUs  3a/1a4Wu;
aHAJIM3UPOBATh uHpopmaruto,
CTPYKTYpUPOBATh €€ C TOMOIIBIO TaOIUI] U
CXEM, 0000111aTh, MOJICJTUPOBATh
MaTEeMaTHYECKH: JISIAaTh YEPTEKHU U KPaTKue
3alMCH TI0 YCJIOBHIO 3a/1a4d, OTOOpaKaTh

rpaduyecKky, 3amuchiBaTh C  IOMOIIBIO
(opmyu;

0a3oBble JIOTHYeCKHue AeHCTBUS:
CaMOCTOATEIIEHO (dbopMynupoBaTh 51
aKTyallu3UpOBaTh npobiemy,
paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIM MpHU3HAK
NI OCHOBAHUA JJISL CpaBHCHHA,

Kkiaccupukanud U 0000IIECHNS; ONPEAETATh
e JCSITeILHOCTH, 33J1aBaTh MapaMeTphl U

KpUTEPUH WX  JOCTHKCHHS; BBISBISATH
3aKOHOMEPHOCTH W TIPOTUBOpPEYHS B
paccMaTpuBaeMbIX  SBICHUSX;  BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHUBATh
COOTBETCTBHE pe3yabTaTOB LETISIM,
OIICHUBATh PHUCKH MOCJIEICTBUI

y4eOHBIX MPEeIMETOB U 3a/la4 U3 pealbHOM KU3HU; BhIpaKkaTh (popmyrnamu
3aBHCUMOCTH MEX/1y BETUUNHAMH;

- yMEHUE ONepUupoBaTh MOHATUSAMHU: TOUYKa, TMpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO,  JBYIFPAHHBIM  Yrojl,  CKPEUIMBAIOIIMECS  TPSMBIE,
MapajuiebHOCTh U TEPHEHIUKYISIPHOCTh MPSAMBIX U IUJIOCKOCTEH, Yroi
MEXIy NPSMBIMH, YTOJl MEXAY MPSAMOH M IUIOCKOCTBIO, YroJl MEXIy
IJIOCKOCTSIMHU, PAacCCTOSHHE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE MEXKIY
NPSIMBIMH, PAacCTOSIHUE MEX]Y IUIOCKOCTSMHU; YMEHHE HCIONIb30BaTh MPHU
pelIeHnr 3a]a4 M3y4deHHbIe (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHPA;

- YMEHHUE BBIYUCIIATH T€OMETPUUECKIE BEIMUUHBI (JTMHA, YTOJ, TIOIAIb,
00beM, IUIOMmA/lb TIOBEPXHOCTH), HCIONIB3YSl H3Y4YEHHBIE (OPMYIBI H
METO/IbI;

- YMeHue c80000HO ONepuposamsv NOHAMUAMU. O8UNCEHUe, NAPATLETbHbILL
NnepeHoc, CUuMMempus Ha NJIOCKOCMU U 6 HNpOCMpAHCmEe, NOBOPOM,
npeobpazosanue nooodus, NOO0OHble Gueypsl;, YyMeHue pacno3Ha8amv
pasuvle U NOOOOHble Gueypbl, 6 MOM Uucle 8 Npupooe, UCKyccmae,
apxumexkmype, yMeHue UCNONb308AMb 2eOMempuyecKue OmHOULeHU,
HAxXo0ums 2eomempuyeckue elutUnbl (OIUHA, y2o, niowads, 00vem) npu
peuterHuy 3a0ay u3 Opyaux y4eOHvlx npeomemos U u3 pedibHoU HCU3HU;
-yMeHue c80OOOHO ONnepuposamv NOHAMUAMU. NPAMOY2OTbHASL CUCMeMd
KOOpOUHam, 8eKmop, KOOpOUHAmMbl MOUKU, KOOPOUHAMbL 8eKMOPA, CYMMA
8EKMOPO8, Npouzedenue 8eKmopa Ha YUCILO, PA3NI0dCeHUe 8eKmopa no
bazucy, ckansapHoe npousseoerue, 6eKmopHoe NPou3seoete, Y201 MeHcoy
8EKMOpAMU,; YMEHUE UCNONb308AMb BEKMOPHBILL U KOOPOUHATHDBIL MEMOO
Ol peuwleHUuss 2eomMempuyeckux 3aday U 3a0ay Opyaux yueOHbulX
npeomemos; onepuposams noHsmusmu:. mampuya 2 x 2 u 3 x 3,
onpeodenumens Mampuybl, 2eOMeMpUYECKULl CMbICI ONPeOeNumens,

- yMeHue MoOenupo8ams pedaybHbie CUMYAyuu Ha A3blKe MaAmemMamuxu,
COCMasuAms 8blPANCeHUs, VPABHEHUsS, HEPAGEHCMEAd U UX CUCMeMbl NO
VCI08UIO 3A0aUl, UCCTe008aMb NOCMPOEHHbIE MOOENU C UCNONIb30BAHUEM
annapama  ancedpvl, UHMEPNPEMupo8amy  NOLYUEHHLIU  pe3Vibmam,
cmpoums mamemamudeckue MOOeiu ¢ HNOMOWbI) 2eOMempudecKux
NOHAMUU U BETUYUH, PEUamb CEA3AHHbIE C HUMU NPAKMUYecKue 3a0aju;
COCMABAIMb 8EPOSMHOCHHYIO MOOEIb U UHMEPNPEemuposamy NoJy4eHHblll
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NeSITeTbHOCTH;
MBIIIJICHUEC
po0JeM;

pa3BHUBATH Kp€aTuBHOC
npu pCUICHUH  KU3HCHHBIX

pe3yriomam, pewams NPUKIAOHbLE 3a0auu cpedcmeamu
MamemMamuyecKko20 aHauu3d, 8 mom Yucie COYUaiIbHO-IKOHOMUYECKO20 U
Puzuueckoeo xapakxmepa,

NK 1.3. Bremonusare
rpadgudeckue padboThl IO
COCTaBJICHUIO
KapTorpaguueckux
MaTepUasoB.

-OCYIICCTBIISITh I[EJICHAPABICHHBIA TTOUCK
MepeHoca CPeCTB U Croco0OB JCHCTBUS B
npodecCHoHABHYIO CPeNy;

- YMCHHE  TMCPEHOCHTh  3HaHHS B
MO3HABATEJIbHYIO U TPAKTHYECKYIO 00JacTh
KHU3HEACATCILHOCTH;

OnajicHie YHUBEPCAJIBLHBIMH y4eOHbIMH
PeryJsiTHBHBIMH 1€ CTBHSIMH:
-yMEHHE COCTaBJIATh ILJIaH,

pelieHus BBIOUpATH
pEIICHUs C YIETOM UMEIOIIUXCSI PECYPCOB U

aAJIrOpUT™M

3a7a4H, croco0

COOCTBEHHBIX BO3MOYKHOCTEHN u
KOpPPEKTUPOBATh c y4eToM HOBOH
nH(poOpMallUK;  TpeIBUIAETh  TPYIHOCTH,

KOTOPBIE MOT'YT BO3HUKHYTbH IIpU PELICHUH

3a/1a4u, BHOCHUTH KOPPEKTUBBI B
NEeSATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENHCTB, JTAHHBIX, HalJI€HHBIX
Ouo0K; OLICHUBATh COOTBETCTBHUE
pe3yibTaTa ILEeId U YCIOBHUSM, MeEpy
COOCTBEHHOI CaMOCTOSTEIILHOCTH,
3aTPyJIHECHUS, neUIHTHI, OImHOKH,

MPUOOPETEHHBIN OMBIT; O0BACHATH MPUUNHBI

JOCTHIXXCHUA HIIN HE JOCTHXXCHUA

PE3YIbTATOB ACATCIBHOCTHU.

- YMEHHE OIEpPHpPOBATh MOHATUSAMHU: TOYKA, MpsIMas, IUIOCKOCTb,
MPOCTPAHCTBO,  JIBYTPAHHBIA  yrojl,  CKpPCUIMBAIOIIUECS  IPSMBbIE,
NapayieIbHOCTh U TEPHEHIUKYISIPHOCT NPSAMBIX U IUIOCKOCTEH, Yrodi
MEXIy TPSMBIMH, YTOJI MEXKAY MPSAMOH M IUIOCKOCTBIO, YTOJl MEXIY
IUTOCKOCTSIMH, PacCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE MEXKIY
MPSIMBIMH, PAaCCTOSIHUE MEXKIY TUIOCKOCTSIMH, YMEHHE HCIIOJIb30BaTh MPU
peleHnn 3aqad M3y4deHHble (DAKThl U TEOPEMBbI IUIAHUMETPUH;, YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIECTO MHUPA;

- yMeHue c80O00HO ONepuposamv NOHAMUAMU. NAOWAOL hucypul, 0bvem
Queypwl, eeruuuHa yenda, paccmosiHue Oom  MOYKu 00 NIOCKOCHIU,
paccmosnue Mexncoy NpAMbIMU, PACCMOSHUE MeHCOy NIOCKOCMAMU,
niowaos cgepwvi, niowadb NOBEPXHOCMU NUPAMUObL, NPUMbL, KOHYCA,
YUIuHOpa, odvem Kyba, npsamMoy20ibHO20 Napaielienuneoaq, Nupamuobl,
npusmMbl, YUIUHOPA, KOHYCA, Wapa; YMeHue HAxXo0umv OmHouleHue
00beM08 N000OHBIX huyp.

- YMeHue c60O00HO ONePUPOBams NOHAMUIMU. OBUNCEHUE, NAPALLETbHbLLL
nepeHoc, cumMmempus Ha NIOCKOCMU U 8 HNPOCMPAHCMEe, HOBOPOm,
npeobpazosanue nooodus, NOO0OHvle Guaypvl;, YMeHUue pPacno3HAB8AMb
pasHvle U NOO0OHble @ueypvl, 6 MOM uUcle 8 Npupooe, UCKYCcmae,
apxumexkmype, yMeHUue UCHOIb308AMb 2EOMEMPUYECKUE OMHOUEHUS,
HAxXo0ums 2eomempuyeckue elutUunbl (OIUHA, y2o, niowads, 00vem) npu
peuterHuuy 3a0ay u3 opyaux y4eOHvlx npeomemos U u3 peaibHOU HCU3HU;
-yMeHue c80O00OHO ONepupo8amv NOHAMUAMU. NPIMOY20NbHAS CUCEMA
KOOpOUHAM, 86eKMOp, KOOPOUHAMbI MOYKU, KOOPOUHAMbBL 6EKMOPA, CYMMA
8EKMOPO8, Npouzeedenue 8eKMopa Ha YUCILO, PA3NI0diCeHUe 8eKmopa no
basucy, ckanapHoe npoussedeHue, 6eKMopHoe NPou3seoeHue, y20i Mexcoy
BEKMOPAMU,; YMEHUE UCNONb308AMb BEKMOPHBILL U KOOPOUHAHDBIL MEMOO
01 pelleHUuss 2eomMempuyeckux 3aday u 3a0ay Opyeux yuyeOHbIX
npeomemos;
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IIK 1.4. BemoaHsTh
Ka/IaCTPOBBIE CbEMKHU U
Ka/IaCTPOBBIC pabOTHI 11O
(bopMHpOBaHHUIO
3eMEJIbHBIX YYaCTKOB.

-OCYIICCTBIIATh IEJICHAIIPABICHHBIA TTOWCK
MepeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHAIBHYIO CPEy;

- yMEHHE TIEPeHOCUTh  3HAHUS B
MTO3HABATEIPHYIO M MIPAKTUUYECKYIO 00JIacTH
JKU3HEIEATEIbHOCTH;

OBnazicHue YHHBEPCAJbHBIMH Y4eOHBIMH
PeryJisiTHBHBIMH 1€ CTBUSIMHU:

-yMEHHE COCTaBJSATh IUIAH, AJITOPUTM
pemieHust  3amadd,  BBIOMpATh  CIIOCOO
pEIICHUs C YIETOM UMEIOIIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH u
KOPPEKTUPOBATh c y4eToM HOBOU
nHQOpMALMY;  TPEIBHIACTH  TPYIHOCTH,
KOTOpbIE€ MOTYT BO3HUKHYTh MpPHU PEIICHUU
3a/1a4u, BHOCHTh KOPPEKTHUBBI B
JIeATEIIbHOCTh Ha OCHOBE HOBBIX
00CTOSATEILCTB, JIAHHBIX, HalIEHHBIX
OIHO0K; OIICHUBATh COOTBETCTBUE
pe3ynbrata LEeTd U yCIOBHUSM, Mepy
COOCTBEHHOI CaMOCTOSTEIILHOCTH,
3aTpy/AHEHMUS, neUIUTHL, OIIINOKHU,
MIPUOOPETEHHBIN OMBIT; O0BACHATH MPUUNHBI
JIOCTHIKCHHUS WU HE JIOCTYDKCHUS
PE3YNIbTATOB JICATEITHHOCTH.

- YMEHHE BBIYHCIISITh TE€OMETPUYCCKHE BETMYMHBI (IJIMHA, YTOJI, TUIOIIA b,
00BeM, TMJIOMAAbh TOBEPXHOCTH), WCIOIB3yS H3yYCHHBIE (OPMYIbI H
METOJIBI;

- YMeHue onepuposamsv NOHAMUAMU: epad, CceA3HbIIL epagh, Oepeso, YUKi,
2pagh Ha niockocmu, ymerue 3a0asams U ONUCLIBAMb 2paghbl pa3IUYHbIMU
cnocodoamu; UCnoNbL308aMb 2paghvl Npu peuenuy 3a0ay,

-yMeHUue c80000HO ONepuposamv NOHAMUAMU. NAOWAL pueypsl, 0Ovem
Queypvl, GeruuuHa yenda, paccmosiHue Om  MOYKU 00 NIOCKOCHU,
paccmosinue  MexNcoy NPAMbIMU, PACCIMOSHUE MeNHCOY NIOCKOCHSMU,
niowaos cgepul, na0wWaA0b NOBEPXHOCMU NUPAMUObBL, NPU3MbI, KOHYCA,
YuIuHOpa, obvem Kyba, NpaMoy20/bHO20 napaieienunedd, NUPamMuobl,
npusmMbvl, YUIUHOPA, KOHYCd, Wapa; yMeHue HAX00Uums OMmHOUleHUe
00beM08 n000OHbIX puyp,

IIK 2.1. [IpoBoauTs
TEXHUYECKYIO
MHBEHTapHU3aI1I0
00BEKTOB HEJIBUKHMOCTH.

-OCYHIICCTBIISITh I€JICHATIPABICHHBIA TOUCK
MepeHoca CpeACTB U CIOCOOOB NEHCTBUS B
poeCCUOHANTBHYIO CPEy;

- yMEHME  [EpEeHOCUTh  3HaHus B
MTO3HABATENHHYIO M MPAKTUUYECKYIO 00IacTH
KH3HEACATCILHOCTH;

OBnaziecHue YHHBEPCAJbHBIMH Y4eOHBIMH
NMO3HABATEJLHBIMH J€iiCTBHSIMM:
-0azoevle uccineoosamenbckue 0eicmeus:.
CaMOCTOSTEIILHO (hopMynupoBath

- YMEHHE pelIaTh TEKCTOBBIE 3a/la4d PAa3HBIX THIIOB (B TOM YHCIIE Ha
MIPOLEHTHI, J0JIM M YacTH, HA JIBH)KEHUE, pabOTy, CTOMMOCTh TOBApOB U
YCITyT, HaJIOTH, 3a/1a4d W3 OOJIACTH YIPABJICHUS JTHYHBIMH U CEMEHHBIMHU
(uHaHCaMU); COCTaBJIATH BBIPAXKEHUS, YpPaBHEHUS, HEPABEHCTBA M HX
CHCTEMBI MO YCJIOBHMIO 33Ja4M, HCCJIEAOBATH IIOJyYCHHOE pEIIeHHE H
OLIEHUBATh MPABJIONO00HOCTh PE3YIIbTATOB;

-yMEHHE OIEpUPOBATh MOHATHAMHU: CpeHee apu(PMeTHIecKoe, MeInaHa,
HauOoJblIee U HaUMEHbIIee 3HAYCHUS, pa3Max, AUCIEPCUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HAaOOpa, yMeHHe H3BJIEeKaTh, WHTEPIPETHPOBATH
nH(OpMaINIO, IPEACTABICHHYIO B Ta0JIUIaX, Ha AUarpammax, rpadukax,
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0000IIeHUsT M BBIBOABI IO pe3yJbTaTaM
MIPOBEICHHOTO HAOJIIOICHHS, NCCIICAOBAHMS,
OLICHUBATh  JIOCTOBEPHOCTh  IMOJYYCHHBIX
pEe3yNIbTaTOB, BBIBOJIOB U  OOOOIICHMIA,
MIPOTHO3UPOBATh BO3MOYKHOE MX Pa3BHTHUE B
HOBBIX YCJIOBHSIX.

OTpPaXKAIOIIYIO CBOICTBA PEAJIbHBIX MPOIECCOB U SIBICHHI; MPEACTAaBISATH
nHpOpMALMI0O C TOMOINBI0 Ta0NMIl © JAMarpamM; HUCCIEAO0BAaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCJIE C HPUMEHEHHEM TIpaduyecKux
METOIOB U 3JICKTPOHHBIX CPEJICTB,;

- YMeHue onepuposamv NOHAMUAMU: HAMYPATbHOE YUCTO, Yeloe YUCIo,
0CmMamoK no MoOY0, PAYUOHANILHOE YUCIO, UPPAYUOHATIbHOE YUCTO,
MHOJHCECMBA HAMYPANbHBIX, YeNblX, PAYUOHAIbHBIX, OelCEUmeIbHbIX
yucesn; ymeHue UCnoib3068amsb NPUSHAKU OeTUMOCU, HAUMEHbUWUL 00Ul
Oenumens U HauMeHvuiee obwee kpamwuoe, aneopumm Eexiuda npu
peutenuu 3a0ai; 3HAKOMCMEO € PA3IUYHbIMU NO3UYUOHHBIMU CUCTEMAMU
CUUCTIeHUS,

- YMenue c800600HO ONEPUPOBAMb NOHAMUAMU. NOCIE008aMENbHOCYb,
apugmemuueckas npocpeccus, 2eoMempuiecKkas npocpeccust, 6eCKOHeuHo
yoviealowas — 2eomMempuyeckdas — npocpeccus;  yMeHue  3a0deambs
nOC1e008aMeNbHOCIU, 8 MOM YUCTe C NOMOWbIO PEKYPPEHMHBIX (POpMYIL;
- YMeHue MoOenuposams peanbHvle CUMYayuu HA A3blKe MameMamuku,
COCMABIAMb BbIPANCEHUS, VPAGHEHUS, HEPABEHCMEAd U UX CUCMEMbl NO
YC08UIO 3a0ayU, UCCIe008aMb NOCMPOEHHbIE MOOEIU ¢ UCNOIb308AHUEM
annapama  ancebpvl, UHMEPNPEMUPOSAMsb  NOLYUEHHBIN  pe3Vabmam,
Cmpoums  mamemamuieckue MOOeIU € NOMOWDBIO 2eOMempudecKux
NOHAMULL U BETUYUH, PEUamb C8A3AHHble C HUMU NpaKmuiecKue 3a0a4il,
COCMABIAMb 8EPOSMHOCIHYIO MOOETb U UHMEPNPEMUPOBAMb NOLYYEHHbII
pe3yromam, pewamby npUKIaoHvle 3a0ayu cpeocmeamu
MaAMemMamuyecko20 aHanu3d, 6 mom Yucie CoYuanrbHO-IKOHOMULECKO20 U
Qusuueckoeo xapakmepa,

- yMeHue 8b10upams n0OX00AWUL MemoO OJis peuleHus 3a0adu;
NOHUMAHUE SHAYUMOCIU MAMEMAMUKU 8 U3YUEeHUU NPUPOOHBIX U
00UecmseHHblX NPOYecco U 61eHUl

IIK 4.2. I[IpoBoauTs
KOJIMYECTBEHHBIN 1
KaueCTBEHHBIN y4eT
3eMellb, TPUHUMATD
y4acTHe B X
WHBEHTapU3aIuu U
MOHUTOPHHTE.

-OCYILECTBIISITh 1IEJICHANPABIECHHBIA TOMCK
MIEPEHOCca CPECTB U CIOCOOOB JIEHCTBUS B
npodecCHOHATIBHYIO CPeny;

- yYMEHHE TepEeHOCUTh  3HAaHUS B
MO3HABATENIBbHYIO M MPAKTHUECKYI0 00JacTh
KHU3HECSATEIbHOCTH;

OBjazeHNE YHMBEPCAJbHBIMH Y4eOHBIMH

- YMEHHUE BBIYUCIIATh T€OMETPUUECKHE BEJIMUMHBI (JUIMHA, YTrOJ, IUIOIMA/b,
o0beM, MJIOWAAb TOBEPXHOCTH), HCIOIb3Ys H3yYeHHbIE (GOPMYIbl U
METO/IbI;

-yMEHHUE pellaTh TEKCTOBbIE 3a/ladyll pa3HbIX TUIIOB (B TOM YHCJIE Ha
MIPOLIEHTHI, J0JIM M YacTH, HA IBH)KEHUE, PabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJoOTH, 3a7aud U3 00JacTU yNpaBlieHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCAMH); COCTABJISATh BHIPAKECHUS, YPABHEHUs, HEPABEHCTBA M UX
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KOMMYHMKATHBHBIMH /1€l CTBHSIMM:
0000IIaTh MHEHHSI HECKOJBKUX JIOJICH;
BBIIIOJIHATE ~ CBOIO  4acTb  paboOTBl |
KOOPAUHHUPOBATH CBOU ﬂeﬁCTBHH C Apyrumu
YJeHaMH KOMaH[bl; OLIEHMBATh KadecTBO
CBOEro BKJaJa B OOHIMI MPOAYKT IO
KPHUTEPUSIM, copmynupoOBaHHEIM
yY4aCTHUKaMU B3aHMOHeﬁCTBHH.

CHCTEMBI TIO0 YCJOBHIO 3aJaud, HCCIEJOBaTh IOIYYCHHOE DEIICHUE H
OLIEHUBATh MPABJIONIOA0OHOCTD PE3YIIbTATOB;

-YMEHHE OIEPUPOBATh MOHATHUAMHU: CpPEIHEe apu(PMEeTHYEeCKOe, MeInaHa,
HauOoJblee ¥ HaUMEHbIIIEe 3HAYCHHS, Pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAa0Opa, yMEHHE HM3BJICKAaTh, WHTEPIPETHPOBATH
nH(pOpMaINIO, TPEACTABICHHYIO B TaOIUIaX, Ha AUarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEaJbHBIX MPOIECCOB U SBJICHUMN; MPEICTABIIATh
uHpOpMAIMIO C TOMOINBI0 TabJIMIl ¥ JAMarpamMM; HCCIIEAOBAaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCJIEC C TPUMCHEHUEM TpaprueCKUX
METOJIOB ¥ 3JICKTPOHHBIX CPE/ICTB;

- YMeHUe Onepuposamsv NOHAMUAMU: HAMYPATbHOE YUCILO, Yeloe HUCTIO,
OCMAmoK no MOOYI0, PAYUOHATbHOE YUCIO, UPPAYUOHATbHOE HUCTO,
MHOJICECBA  HAMYPANILHBIX, YEAblX, DPAYUOHATbHBIX, OelCmEUMENbHbIX
yuces; ymenue UCnoib3068ams NPUSHAKU OeIUMOCHU, HAUMEHbUIUL 00Ul
Oenumenv U HaumeHbulee obOujee Kpamuoe, ancopumm Eexiuda npu
peweHuu 3a0ay;, 3HaKOMCmMeEOo C PA3IUYHbIMU NOSUYUOHHBIMU CUCTNEMAMU
CUUCTEHUSI,

- YMeHue c80000HO ONepUpPo8amsb NOHAMUAMU. NOCAEO08AMENbHOCTD,
apugmemuueckas npocpeccus, 2eoMempuyeckas npospeccust, 6eCKOHeyHo
yovlearwWas — ceoMempuyecKas — npocpeccusl;,  yMeHue — 3a0aéamv
nocned08ameIbHOCMuU, 8 MOM YUcie ¢ NOMOWbIO PEKYPPEHMHBIX PopMYIL;
- yMeHUue MoOenuposams peaybhvie CUMyayuu Ha SA3blKe MamemMamuxu,
COCMABIAMb BbIPANCEHUS, VPABHEHUS, HEPABEHCMBA U UX CUCMEMbl N0
VCIOBUIO 3A0ayU, UCCIe008aMb NOCMPOCHHbIe MOOEIU C UCNONIb308AHUEM
annapama  aneeOpvi, UHMEPNPEMuUpo8amy  NOLYYEHHbIUL  pe3Vlbmam,
cmpoums  MamemMamuieckue MoOoeiu ¢ NOMOWbIO  2eOMEeMPULeCcKUx
NOHAMUU U BeUYUH, PEUAamb CEA3AHHble C HUMU NPAKMUYECKUe 3a0adu;
COCMAasisams 6epOSAMHOCIMHYI0 MOOEIb U UHMEPRPEMUPOBaAmb NOLYYEHHbIIL
pesyromam, pewanms NPUKIAOHbLE 3a0auu cpedcmeamu
MamemMamuyecko20 anHauu3d, 8 mom Yucie COYUaiIbHO-I9KOHOMUUECKO20 U
Quzuueckoeo xapakxmepa,

- yMeHue 8b10Uupams NOOX0OAWULL MemoO 01 peuleHus 3a0adu;
NOHUMAaHUe 3HAYUMOCIU MAMEMAMUKU 8 U3YYEeHUU NPUPOOHBIX U
00WeCmMB8EeHHbIX NPOYECcCO8 U AGIeHU.
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2 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOIro nmpeaMeTa U BUAbI y4eOHOH padoThl

. Oo0bem B B T.4. I10 CeMecTpam
Bup yueOHoii padoThl
yacax 1 cem. 2 cem.
O0Bem 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOT 0 930 102 128
npeaMeTa
B T.4.
OCHOBHOE cO/Iep:KaHHe 190 102 88
BT. Y..
TEOPETUIECKOE O0yUeHUE 86 44 42
MIPAKTHYCCKUE 3aHIATHS 96 58 38
IIpodeccnonanbHO-OPUEHTUPOBAHHOE 22 10 12
cojiep:kaHue (Co/iep:KaHue NPHUKJIATHOT0 MO1Y.JI51)
BT. ..
TEOPETUICCKOE 00YICHUE 2 - 2
MPAKTHYCCKHUE 3aHATUS 20 10 10
CamocrositesibHas padora 36 - 14
KoncyabTanun 8 - 8
MuauBuayaabHblil PoOeKT (6x00um 6 c.p.) 22 - 22
IMpomexyTounas aTTectanus mo cemectpam (1
cemecmp — ougpepenyuposannvlil 3a4ém, 2 4 - 4

cemecmp - 9K3aMeH)
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2.2 TemaTu4eckuii NJIaH U cojiepkaHue Y4eOHOro npeamera MareMaTuka

HaumeHoearue y'{€6H020 npedmema

HanmeHnoBaHue pa3iesioB U TeM ypoka /
Conep:xkanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE),
JadopaTopHbIe M MPAKTHYECKUE 3aHATHSL, IPUKJIATHON MOAY./b (MPU HAJIUYHNH)

O0nLeM
4acoB

BueayauropHas
CaMOCTOSITe/IbHASA
padora / 00bem
4acoB

dDopmHpyeMble
KOMIIeTCHIIUH

=1 Ne ypoka

2

4

5

6

OcHoBHOE€ CoICpKaHuE yqeﬁnoro MaTepuaJia

1 cemecTp

Pa3nea 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM MIKO0JIbI. JInHeiiHast anredpa.
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Copep:xanue pasjeiia:
[lens u 3a1aun MaTeMaTUKU IIPU OCBOCHUH CIELMAIBHOCTH. ba30Bble 3HAaHUSA U YMEHMSI 110
MaTeMaTHKe B MPO(HECCHOHAIBHOW U B TIOBCETHEBHON JEATENBHOCTH. JleiicTBrs Hax

IMOJIOKHUTCIIbHBIMU U OTPpULIATCIIbHBIMU YK CJIaMU, C OOBLIKHOBEHHBIMH U JCCATUYHBIMHA ,Z[p065{MI/I.

JeiicTBus co creneHs Mu, GopMyIbl COKPAILIEHHOTO YMHOXeHHUs. [IpocThie MPOIeHThI, pa3HbIe
crocoObl UX BbluucieHus. JInHeltHbIe, KBalpaTHbIE, IPOOHO-JIMHEIHbIC YpaBHEHUS U
HepaBeHCTBA. Beruncnenus u npeoOpazoBanus. ['eomeTpus Ha IIOCKOCTH.
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME:

[IpocTeie 1 cnoxHbIe TPOleHTHI. [IpolleHTHBIE BRIYMCIIEHUS B TPO(ECCHOHATBHBIX 3a]a4ax.

OK 01; OK 02;
OK 03; OK 04;
OK 05;
IK 2.1
IIK 4.2

]_[eJ'IB 1 3aJ1a491 MAaTCMATUKHU ITPU OCBOCHHUHU CIICTIUAJIbHOCTH.

I1/3 1 Yunciia v BEIUUCIIEHUS.

HpOLIeHTHBIC BbBIYMCJICHUS.

I1/3 2 IlponieHTHBIE BBIYHCIICHUS B IPOPECCHOHATBHBIX 3a]adax.

I1/3 3 JIuneiiHble ypaBHEHMsI 1 HEPABEHCTBA C OJIHOM NEpEMEHHOM.

I1/3 4 KBagpaTHble ypaBHEHUS U HEPABEHCTBA.

I1/3 5 Cuctembl ypaBHEHUH U HEPABEHCTB.

FCOMeTpI/Iﬂ Ha IIJIOCKOCTH.

OO |NO U~ WIN| -

I1/3 6 Pemenue 3a1a4. BxoqHOM KOHTPOITH

[EEN
o

OHpCI{CJ’IHTCJ’II/I 1 MaTpHUIbI.

[EEY
[EEY

I1/3 7 Pemenue CJIY ¢ moMoIpto onpeaenTesne.

NININININININININININ

Paspnen 2. [Ipsimble ¥ II0CKOCTH B IpocTpancTBe. KoopaMHATHI M BEKTOPHI B
NPOCTPAHCTBE.

w
o

Conep:xxaHue pa3jena:

OK 01; OK 02;
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[Tpenmet crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, MPsiMasi, MJIOCKOCTh, IPOCTPAHCTBO).
OcHoBHblIe akcuoMbl cTrepeoMmeTpui. [lepecekatromiuecs, napajuiebHble U CKPEIIUBAIOIINECS
npsiMble. YTOJI MEX]y MPSMBIMU B IpocTpaHcTBe. [lepnenaukynsapHocts npsmbix. OCHOBHBIE
npocTpancTBeHHbIe purypsl. [lapamiensHbie mpsmMas U mIockocTb. Onpenenenue. [Ipu3Hak.
CaoiictBa. [lapamienbusie miockoctu. Onpenenenue. [Ipusnak. Croiicta. Terpasip u ero
aneMmeHTsl. [lapannenenunes u ero 3eMenTsl. CBOWCTBA MPOTUBOMOJIOKHBIX TpaHEl U

nuaroHaie napauuienenunena. [locrpoenue ocHOBHBIX ceueHui. [leprieHANKyIspHbIE TPSMBIE.

[TapamiensHble psiMBbIE, IEPIEHIUKYIISIPHBIE K IIIOCKOCTH. [IpU3HaK neprneHuKysipHOCTH
IpsAMOM U IIOCKOCTU. [lepnenavkyiap u HakiIoHHasA. TeopeMa o0 Tpex NepHeHIuKysIpax. Yol
MEXAY IPSMOM U IUIOCKOCTBIO. YTOJI MEXKY INIOCKOCTAMM. [IeprieHIuKyspHbIe IIJIOCKOCTH.
Paccrostnus B mpoctpaHcTBe. [[ekapTOBBI KOOPAMHATEI B IPOCTPaHCTBE. BEKTOPHI B
npoctpaHncTBe. C0KeHNe U BHIUUTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yncio. CkanspHoe
pou3sBesieHue BeKTopoB. [Ipocreiimue 3anaun B koopauHarax. Pacnonoxenue npsmsIx U
IJIOCKOCTEN B IPOCTpaHCTBE. lIepneHauKyIIpHOCTE U NapAIIIENbHOCTD PSAMBIX U INIOCKOCTEH.
JlexapToBbI KOOPIAMHATHI B ITpOCcTpaHcTBe. BekTopsl B ipocTpancTBe. C0KEHUE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHME BEKTOpa Ha 4ncio. KoopauHaTs! BEKTOpA.
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJEPKAHME:

B3anMHOe pacnioniokeHue NpsMbIX B IpocTpaHcTBe. [lapaiienbHOCTh IPSIMON U IIJIOCKOCTH,
NapaJuIEIbHOCTh INIOCKOCTEN, NEPIEHANKYIIIPHOCTD IUIOCKOCTEN. Pacronoxkenne npsMbIX U
IUIOCKOCTEH B OKpYy’KarolieM MUpe (MIpUpoJie, apXUTeKType, TEXHUKE). Perenne mpakTuko-
OPHUEHTHPOBAHHBIX 3a/a4.

OK 04;
OK 05; OK 06;
K 1.1
IIK 1.3
I[IK 1.4

12 | OcHOBHBIE OHITHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPHH. 2
13 | PacnonoxeHue npsiIMbIX M MJIOCKOCTEH. 2
14 | IlapannenbHOCTh NPSMBIX, NPSIMOM U MIIOCKOCTH, MJIOCKOCTEH. 2
15 | Terpasrap u napamienenumne. 2
16 | IlepneHOUKYASIPHOCTD NPSMBIX, IPSIMON M TUIOCKOCTH, IJIOCKOCTEH. 2
17 | Ilepnenaukyssip ¥ HakJIoHHbIE. Teopema o Tpex NepneHIuKyIspax. 2
18 | I1/3 8 IIpsimble U MIIOCKOCTH B MPAKTHYECKUX 33Jauax 2
19 | TlonsiTHe BeKTOpa B MPOCTPAHCTBE. 2
20 | I1/3 9 CnoxxeHue ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa HA YHCIIO. 2
21 | KommiaHapHbIe BEKTOPHI. 2
22 | KoopuHaThl TOUYKHM U KOOPJMHATHI BEKTOPA. 2
23 | [1/3 10 [pocreiimme 3a1aun B KOOpIMHATAX. 2
24 | T1/3 11 CkansipHOE MPOU3BEICHNE BEKTOPOB. 2

27




25

I1/3 12 Bpruucienue yriaioB MeXAY NPSIMBIMU U TJIOCKOCTSIMH.

N

26

JIBroKeHus.

Pa3nen 3. OcHoBbI TpUroHOMeTpHH. TpUronomMerpuyeckue GPyHKIuM

22

Conepxanue pa3jiena:

Pangnannas mepa yria. IIoBopoT Touku BOKpyr Havyana koopauHat. Onpenenenue cunyca,
KOCHHYCa, TAHT'€HCA M KOTaHIeHca. 3HaKU CHHYCa, KOCHHYCa, TAHT'€HCA M KOTAaHTe€HCa 1O
YEeTBEPTAM. 3aBUCUMOCTbh MEX/ly CUHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTaHI'€HCOM OJJHOT'O U
Toro xe yria. Tpuronomerpuueckue Toxaecta. [IpeodpasoBanus npocreimmx
TPUTOHOMETPHUUYECKUX BbIpakeHHi. CHHYC, KOCHHYC, TAHI'€HC M KOTAHI€HC YIJIOB O U — 0.
O6unacTh onpeneneHuss U MHOXKECTBO 3HAUEHUIM TPUTOHOMETPUUECKUX PYHKIMNA. YETHOCTS,
HEUETHOCTb, IEPUOIMYHOCTb TPUTOHOMETpUYecKUX QpyHKIui. CBoicTBa U rpaduku QyHKIMHA y
=CoS X, y =sin X, y =tg X, y = ctg X. Cxxarue u pactsikeHrue rpaguKoB TPUTOHOMETPHYECKIX
byukuuii. [Ipeo6pazoBanue rpadukoB TpuroHoMerpruueckux GyHkiuii. O6paTHbie
Tpuronomerpuyeckue GyHkun. Mx cBolicTBa 1 rpaguku. Y paBHEHHE COS X = a. Y paBHEHHE Sin
X = a. YpaBHEHue tg X = a, ctg X = a. PelieHre TpUroHoOMeTpUYECKUX YPaBHEHUI OCHOBHBIX
THUIIOB: IPOCTEUIIINE TPUTOHOMETPUIECKHE YPABHEHUS, CBOASAIIMECS K KBaPATHBIM., peIlIacMbIe
pasioKEeHUEeM Ha MHOXKUTEIH, OAHOpoaAHbIe. [IpocTeiiue TpuroHoMeTpruueckiue HepaBeHCTBa.
Pemienne TpUroHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB B TOM YHCIIE C UCTIOIH30BAHUEM
CBOWCTB (hyHKLIHUH.

OK 01; OK 02;
OK 04;
OK 05; OK 07;
K 1.1
IIK 1.3
K 1.4

27

Tpuronomerpruyeckue GyHKIMH IPOU3BOJIBHOTO YIJIa, YHCIA.

28

OcHOBHBIE TPUTOHOMCTPHYCCKUC TOXKIACCTBA.

29

I1/3 13 [Ipeobpa3oBaHust NPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKEHUI.

30

Tpuronomerpruyeckue GyHKIMH, UX CBONCTBA U rpaQUKH.

31

I1/3 14 [IpeobpazoBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKITHI.

32

I1/3 15 O6paTHbIe TPUTOHOMETPUYECKUE PYHKIIMH.

33

HpOCTGﬁIHHC TPUTOHOMCTPHUYCCKUC YPABHCHUSA U HCPABCHCTBA.

34

I1/3 16 Pemenne npocTeHmmx TPUTOHOMETPHUYECKIX YPAaBHEHUH.

35

I1/3 17 Pemenue npocteimmx TPUroHOMETPUYECKHX HEPABEHCTB.

36

I1/3 18 Crioco0sl perieHust TPUrOHOMETPUYECKUX YPAaBHEHHI.

37

I1/3 19 TpuronomeTpus B mpoecCHOHANBHBIX 3a/1a4ax.

NININININININININININ

Pa3zgen 4. KoMmiekcHbIE YHCJIA

[ BN
o

Conep:xanue pa3jaena:
KomrnekcHbie yricna u apupMeTHIecKkre onepanuy Haa HUMu. KoMiiekcHbie yucna u
KoopJAuHaTHas MJIOCKOCTh. Paznnunrnie (1)OpMBI 3aIlINCU KOMIIJICKCHBIX YHUCCII. BOBBG,}IGHI/Ie

OK 01; OK 02;
OK 04;
OK 05

28




KOMILJIEKCHOT'O YKciia B cTenieHb. KoMIniekcHbIe uncia u KBaJApaTHBIC YPAaBHCHH:.

38

KommniekcHrle uncia.

39

I1/3 20 Paznuunbie popMbI 3a1TMCH KOMIIEKCHBIX YHUCEI.

40

I1/3 21 Beinosinenue aeiicTBUN HAJl KOMIUIEKCHBIMUA YUCIAMU.

41

I1/3 22 Bo3BeneHne KOMIUIEKCHOTO YHCJIA B CTEIIEHb.

42

I1/3 23 Pemienne KBaipaTHBIX ypaBHEHUH.

NININININ

Pa3nen 5. DjieMeHTHI TEOPHH BEPOSITHOCTENH M MATEMATHYECKOI CTATHCTUKH.

Conep:xanue pasaena:

[TepecTanoBku, pa3Mmenienus, couetanusi. Beroop Heckonbkux smnemeHToB. bunom HeioTona.
CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTUA CyMMBbI COOBITHIA. Y CIIOBHAs
BEPOSATHOCTH. 3aBUCHMBIC U HE3aBUCUMBIC COOBITHS. TEOpeMBbI O BEPOSITHOCTH TIPOU3BEICHUS
coObITuii. Buael cinydaitapix BenuyuH. OnpeeneHne JUCKPETHON ClydaiiHOM BETUYMHBI. 3aKOH
pacnpenesnieHuss AMCKPETHOM CIydyallHOW BEJIMYUHBI. Ee unciioBble XxapakTepucTuku. llepsuunas
00paboTKa CTaTUCTUYECKUX JaHHBIX. UHCIOBBIE XapaKTEPUCTUKH (CpeliHee apudmMeTndeckoe,
MenuaHa, pa3max, pucrepcus). Pabora ¢ tabnumamu, rpadukamu, tuarpammamMu. Busisr
COOBITHIA, BEPOATHOCTH cOObITHI. CllO’KeHNE U YMHOKEHHUE BEeposiTHOCTE!. JluckpeTHas
Clly4aiiHas BEJIMYMHA, 3aKOH €€ pacipeeseHus. 3aladyl MaTeMaTU4eCKON CTaTUCTUKH.
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJACPKAHUE:

OTHOCUTENBHAS YacTOTa COOBITHUS, CBOMCTBO €€ YCTONYMBOCTH. CTAaTUCTUYECKOE OTPEICIICHHE
BeposATHOCTH. OIeHKa BEPOATHOCTH COOBITHSI.

OK 01; OK 02;
OK 03; OK 04;
OK 05; OK 06;
K 1.1
IIK 1.3
I[IK 1.4
IIK 2.1
1K 4.2

43

OCHOBHBIE TOHATHSI KOMOMHATOPHKH.

44

I1/3 24 Buaom HeroToHa.

45

CoObITHE, BEPOSITHOCTH COOBITHSI.

46

I1/3 25 CnoxeHre 1 YMHOXKEHHE BEPOSITHOCTEH.

47

I1/3 26 BeposiTHOCTH B 3a/1a4ax TEXHOJIOTUYECKOTO MPOQHIIs.

48

JluckpeTrHas ciydaiiHasi BEIMYNHA, 3aKOH €€ paclpeesICHHUs.

49

I1/3 27 Pabota ¢ nanHbIMU. Haxox1eHue YUCIOBBIX XapaKTePUCTHK.

50

I1/3 28 3amaun MaTeMaTHYECKOW CTATUCTUKU TEXHOJIOTHIECKOTO TPOQHIIS.

51

I1/3 29 UtoroBoe TecTupoBanue 3a 1 cemectp.

NININININININININ

2 cemecTp

Paznen 6. @ynkuun. CTeneHHasi, noka3atejJbHas U Jorapupmuyeckas GyHKIHM.

w
o

10

Conep:xanue pa3jiena:
[TonsiTe KOpHS N-Oi CTENEHU U3 IEHCTBUTENbHOTO uncia. CBoWCTBa KOPHS N-Oi CTENEHH.
[IpeobpazoBaHue HppalMOHATIbHBIX BbIpakeHul. [ToHATHE cTeneH! ¢ paroHAIbHBIM

OK 01; OK 02;
OK 04;
OK 05; OK 07;

29




nokazateneM. CoiicTBa ¢pyHKImi. YncioBas GpyHKIus 1 criocoOsl e€ 3aaanus. ['padux
¢byukun. CTeneHnble QyHKINH, UX CBOKCTBA U rpaduku. PaBHOCHIBHOCTS UPPAITMOHATIBHBIX
ypaBHeHU. MeToibl ux pemeHus. CTeneHb ¢ MPOU3BOIbHBIM JI€HCTBUTEIBHBIM IT0KA3aTEIEM.
Omnpexnenenue noka3areabHON PYHKIINMH U €€ CBOMCTBA. 3HAKOMCTBO C IIPUMEHEHUEM
nokasarenbHON (yHKIMH. Pelenne nokasareabHbIX YpaBHEHUI METOI0M YpaBHUBAHUS
nokasareseil, MeTOI0M BBEJICHHsI HOBOW TIEPEMEHHOM, ()yHKIIMOHATBHO-TPAPHUUECKUM METOIOM.
Pemenue nmokazatenbHbIX HepaBeHCTB. Jlorapudm uncna. CpoiictBa orapudmon. Onepanms
norapudmupoBanus. Jlorapudmuaeckas GyHkuus u ee cBorictsa. [loHsATHE TIOTapuhMUIECKOTO
ypaBHeHus. Onepaiiys NOTeHIUPOBaHUS. TpU OCHOBHBIX METO/Ia PELICHUS] TOTapUPMUUECKUX
ypaBHEHUH: (QYHKIMOHAIBLHO-TPAPUICCKHIA, METO]] TOTEHIIUPOBAHUS, METO BBEICHUS HOBOM
nepemeHHoil. Jlorapudmuueckue HepaBeHcTBa. CTeneHHas, MoKa3arenbHas U JorapugmMuaeckas
¢yHkuu. Pemenue ypaBHEeHUM.

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJEPKAHME:

[Tpumenenwne norapudma. Jlorapudmudeckas cnupans B mpupoje. Ee maTematuueckne
CBOMCTBA.

IIK 1.1
IIK 1.3
IIK 1.4

52 | Kopens N-oii cTeneHn u3 AEWCTBUTEIHLHOTO YHCIIA. 2

53 I1/3 30 IIpeobpazoBanue BBIpAXKEHUI C KOPHIMH N-ON CTETICHU. 5 Brimonuenue UII,
24,

54 | CreneHu ¢ paliMOHAJIbHBIM M JICHCTBUTENIBbHBIM MTOKA3aTEISIMH. 2

55 I1/3 31 BeimonHeHne qecTBUM HAJl CTENEHAMMU. 5 Brmommenne UII,
2 4.

56 | I1/3 32 Pemenue nppannoHaNbHBIX YPaBHEHUH 1 HEPABEHCTB. 2

57 | Yucnosas pyHkius u cnocoOsbl e€ 3ananus. ['paduk GyHKIMU U ee CBOHCTBA. 2

58 CreneHHas U oka3aTelibHas (QYHKIMH, UX CBOMCTBA. 5 Bemmonnenune UII,
24,

59 | Knaccugukaius nokazaTelbHbIX YpaBHEHHH. 2

60 | I1/3 33 Pemenne nmokaszaTelbHBIX YpaBHEHHH. 2

61 [Ipocreiimme noka3aTeabHbIe HEPABEHCTBA. 5 Brimonnenue UII,
2y,

62 | I1/3 34 Pemenue nokazaTelbHbIX HEPABEHCTB. 2

63 | Jlorapudm uncia. CBoiicTBa orapudmos. 2

64 Jlorapudmuueckas ¢pyHkuus, ee cBoicTBa. [IpakTrdeckas 3HAUUMOCTb. 5 Pemenue 3amau, 2

q.
65 | I1/3 35 Pemenune norapnMuIecKux ypaBHEHHH. 2

30




66

I1/3 36 Pemenne norapuMudecKux HEpaBEHCTB.

Pasnen 7. lIpousBoanas pynkuun. Anddepennual.

24

10

Conep:xxanue pasaena:

[Ipupamenue aprymenta. [Ipupamenne pynkunu. 3agadn, IpUBOAAILINE K TOHATHIO
npou3BoAHON. OnpeaeneHue Npou3BOAHON. AJITOPUTM OTBICKAHUS TPOU3BOAHON. DOopMyIIbI
muddepentmposanus. [Ipasuna nudpdepenupoBanns. [lonsaTie HenpepbIBHON QYHKINU.
CaoiicTBa HenpepbIBHON QyHKIMH. CBSI3b MEXKAY HENPEPHIBHOCTHIO U TU(D(HEePEeHIIUPYEMOCTHIO
(GyHKIMU B TOUKE. AJITOPUTM pPEIICHUS] HEPAaBEHCTB METOI0M MHTEPBAJIOB. | eoMeTprudeckuii
CMBICT MPOU3BOAHON (QYHKIIUHU — YIIIOBOM KO3 PHUIIMEHT KacaTenbHOU K rpaduKy GyHKIIUU B
TOUYKE. Y paBHEHHUE KacaTelIbHOH K rpaduky QyHKIIUN. AJNTOPUTM COCTaBICHUS YpaBHEHUS
KacaTesnbHOH K rpaduky dyHkimn y=f(x). Bo3pacranue u yobiBanue GyHKIIMH, COOTBETCTBUE
BO3PACTaHMA U YObIBaHMs (DYHKIMH 3HAKY MPOU3BOAHON. 3a/1a4 HA MAKCUMYM U MHHHAMYM.
AJTOopuUTM UCCIenoBaHus PYHKIIMU U IOCTPOCHUS €€ rpaduKa ¢ MOMOIIBIO0 TPOU3BOTHOM.
HccnenoBanue GpyHKIIME HA MOHOTOHHOCTD U ITOCTpoeHue rpadukoB. Haxoxnenue
HanOOJIBIIEr0 U HAMMEHBIIET0 3HaYeHU (PYHKIUN, TOCTpOeHUE TPaPUKOB C UCIIOIb30BAaHUEM
amrmapara MaTeMaTHYeCKOT0 aHaAIIN3a.

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJEPKAHME:

Hauwmensbiiee n Hanbonbiee 3Hauenue GpyHkuuu. [punoxenue nuddepennuana GyHkuuu x
NpUOIMKEHHBIM BBIYHCIICHUSIM.

OK 01; OK 02;
OK 03; OK 04;
OK 05; OK 07,
K 1.1
IIK 1.3
IIK 1.4

67

YuciioBele OCIe0BaTEIBHOCTH. CBOMCTBA CXOMAIINXCS [IOCIEN0BATEIHLHOCTEN.

Bremonnenue UII,
24,

68

[Ipenen Gynkiun.

69

ITonsaTue o HCIIPEPBIBHOCTU (1)YHKI_II/II/I OcHOBHBIE TCOPCMBI. Merton HWHTCPBAJIOB.

Bremmonnenue UII,
24,

70

I1/3 37 Penienne HepaBeHCTB METOOM MHTEPBAJIOB.

71

[Tonsarue npousBoaHoil. Popmyiibl ¥ npaBuia AudQepeHInpoBaHUS

72

I1/3 38 [Ipon3BOAHBIE CYMMBI, Pa3HOCTH.

Brimonnenue UII,
24,

73

I1/3 39 ITpon3BoHBIC TPOU3BEICHHUS, YACTHOTO.

74

['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM.

75

MoHOTOHHOCTh QYHKIMH. TOYKH IKCTpEeMyMa.

76

I1/3 40 VccnenoBanue GpyHKIMIA U TOCTpOeHUE TpadUKOB.

77

I1/3 41 ®usnueckuil cMbICT TPOM3BOJHONW B NMPO(ECCHOHAIBHBIX 33/a4aX TEXHOJOTHYECKOTO
npous.

N (NN N NN DN (NN

Pemenne 3agay, 2
q,
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I1/3 42 HaxoxeHre onTuMaibHOTO pe3yiibTaTa B 3a/1a4yaX TEXHOJIOTHYECKOro mpoduss.

Pemenne 3amauq, 2

78 2
q.

Pa3nen 8. [lepBooOpasnasi pynkuuu. MurerpaJ. 8 2
Conep:xanue pa3jiena: OK 01; OK 02;
O3HakoMJICHHE C TIOHSATHEM MHTETpasa U rnepBoodpaszHoit 1 dyakuuu y=f(Xx). Pemenue 3amaq OK 04;
Ha CBA3b NEPBOOOPA3HOM U €€ MPOU3BOJHOM, BEIYMCICHUE IEPBOOOPA3HOM sl JaHHOMH OK 05; OK 07;
dbyakuun. Tabnuma GopMyt 1 HaXOXKIACHUS TepBOOOpa3HbIX. V3yueHue rnpaBusiia BEIYUCICHUS I[K 1.1
nepBoobOpazHoit. Dopmyiiel u npaswia guddepennupoanns. ccnenoBanue GyHKiuii ¢ K 1.3
HOMOIIbI0 Tpou3BoiHON. Hanbonbiee n HauMeHblee 3HaueHus pyHKuu. Beruucienue I[IK 1.4
nepBooOpasHoii. [I[pumeHeHne mepBooOpasHON. IK 2.1
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHME: [IK 4.2
3amauy, NPUBOASILIME K IOHATHIO OIPENEICHHOIO0 MHTErpaja — O BBIYUCICHUU ILUIOLIAAU
KpUBOJMHEHHONW Tpameuuu. IlonsTue onpenenéHHoro wuHTerpana. [‘eomerpuueckuit u
¢usnueckuil cMmbIci ompesesieHHoro uHrerpaiga. @opmyna Herorona — JleiOuuna. Pemienue
3aJa4 Ha MPUMEHEHHEe HHTerpaia JJisl BBIYMCICHHs (PU3MYECKUX BEJIMYMH U MJIOLIAJCH.

79 | IlepoobOpaznas Gpynkuuu. HeonpeneneHHbIl HHTErpaJl. 2

80 I1/3 43 BpruncieHre HHTErPaioB. 5 Brimonuenue UII,

24,

81 | OnpenenéHHbII HHTETpaJ KakK IJIONIA/1b KPUBOJIMHEHHON Tpaneluu. 2

82 II/3 44 IlpumeHeHus UHTerpaja B 3ajadax MpodeccHoHalbHOM  HampaBJIEHHOCTU 5
TEXHOJIOTUYECKOT0 MPOpUIIS.
Pa3nesa 9. MHOrorpaHHUKH U TeJla BpalleHusl 12 8
Conep:xanue pa3iena: OK 01; OK 02;
[Tpu3ma (HakOHHAs, psiMast, IpaBUiIbHasA) U e€ aneMeHTsl. [lapamienenunen. CoiicTa OK 04;
npsiMoyrosibHoro napasmuienenunena. Kyo0. Ilupamuna u e€ anementsl. [1paBuiibHas nupamua. OK 05;
[Inomans moBepXHOCTH MHOTOrpaHHHUKOB. [IpocTeiiime KoMOMHAIIMYM MHOTOTPAHHUKOB. OK 07;
Boruncnenue 31eMeHTOB MPOCTPaHCTBEHHBIX (uryp (p€dpa, nuaroHanu, yrisl). [IpaBuibHbIe K 1.1
MHororpanHuku. Llunmmaap, konyc, chepa u map. OCHOBHBIE CBOHCTBA MPSIMOTO KPYTOBOTO IIK 1.3
WIMHJpA, IPSIMOTO KPyroBoro konyca. M3o0paxeHue Ten BpalleHus Ha MI0CKOCTH. I[IK 1.4
[IpencraBnenue o6 yceuénHoM KoHyce. CedeHus: KoHyca (apajielbHOe OCHOBAHUIO U IIK 2.1
MPOXOJIIee Yepe3 BEPIINHY), CEeUeHUs IUINHApa (MapajljiesIbHO U NMEePIEHINKYIISIPHO OCH), [IK 4.2

ceueHMsIX 1mapa. Pa3sépTka mumHapa u konyca. O6beM NpsSMOYrojJbHOro napaelenunesa.
O6beM kyba. O6beMbl IPSIMON TPU3MBI U IHIIMHAPA. OOBeMbl upamMuibl 1 KoHyca. O0beM
mapa. [loHsTHEe 0 CHMMETpPUH B MPOCTPAHCTBE (LIEHTpajIbHAs, OceBas, 3epKaibHast). O0001meHne
IPEACTaBICHUI O NPAaBUIbHBIX MHOTOIPaHHUKAX (TETpa’ip, KyO, OKTayAp, JOJAEKa’ap,

32




ukocadip). O0beMbI U IJIOMAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpaIllCHHUS.
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJIePKAHME:
[Tpumepsl cuMMeTpuii B CIEIUAIBHOCTH.

MHuororpanauku. Ilnomans NOBEpXHOCTH U 0OBEM.

Bremmonnenue UII,

83 2 4.
84 | I1/3 45 Brruucnenue mioniaieil moBEpXHOCTEH U 00bEMOB MHOTOI'PAaHHHKOB. 2
85 | I1/3 46 IlocTpoeHue ceueHnii MHOTOTPaHHUKOB. [IprMepbl CHMMETpHI B CIICITUATIBHOCTH. 2
86 Tena Bpamenus. [nomane noBepxHocTel U 0OBEM. 5 [Togroroska k
9K3aMEHY, 2 4.
87 I1/3 47 Bpruncnenue miomaaeid noBepxXHocTeld 1 00bEMOB KPYIJIbIX TE. 2 [Togroroska k
9K3aMEHY, 2 4.
88 I1/3 48 MHOrorpaHHUKH U TeJla BPAIleHUs B CIICLIUAIbHOCTH. 5 [Tonroroska k
HK3aMEHY, 2 4.
Paznen 10. BoinosiHeHHe HHAUBUAYAJIbHOI0 MPOEKTA. 6 6
Conep:xanue pasjaesa: BUIbI IPOCKTOB, TPEOOBAHUS K MPE3EHTAIIUHU, K BBICTYIIJICHUIO OK 02,
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIeP:KAHME: TIPUIIOKECHNE MATEMATUKH B TPODECCHN. OK 03
89 Pabora Haj MHIMBHTYaTIbHBIM IPOEKTOM. 5 Brmonnenune UII,
2 4.
90 [TonroroBka K 3aliUTe UHANBUYAJIBHOTO IIPOEKTA. 5 [ToaroroBka k
zamure U1, 24,
91 3amuTa MHAMBUYaJIbHOTO NpoekTa. FiTorosoe 3ansarue. 5 [ToaroroBka k
HK3aMEHy, 2 4.
182 36
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3 YCJIIOBUSA PEAJIM3ALUU ITPOI'PAMMBI YYEBHOI'O TIPEJMETA
3.1. TpeGoBaHus K MaTepHATbHO-TEXHUYECKOMY 00eceYeHUIo

JUis peanm3anuu mporpamMMbl y4eOHOIO MpeaMeTa JOJKHBI ObITh MPETyCMOTPEHBI CIEIYIOHe
CIELMaJIbHbIC [IOMEILECHUS:

Kabuner maremaTuku

OCHAIIICHHBbIH 000py/10BAHUEM:

- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY 00YUArOIUXCS;

- pabouee MeCTO IpenojaBares;

- KOMIUIEKT Y4eOHO-HarJIsIIHBIX IOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMAaTEPHUAIIOB;

- 3aJJaHUA JU11 KOHTPOJIbHBIX PadoT;

- IpoeCCUOHATTLHO-OPHUEHTUPOBAHHBIE 3a/1aHMS,;

- MaTepHabl HIK3aMEHa.

TeXHHYEeCKMMHM CpecTBAaMH 00y4YeHHUsI:

- IEPCOHAJIbHBIN KOMIIBIOTED € JIMLEH3MOHHBIM [1O;

- MYJIbTUMEIUNHBIN IIPOEKTOP.

3.2. UupopmannoHHOe o0ecniedeHre peaju3aluu NpPorpaMmbl y4eOHOro npeamera

[lepeuenp pekoMEHIyeMbIX y4eOHBIX wW34aHui, VHTepHEeT-pecypcoB, IOMOIHUTEIHHON
JUTEPATYypPBI

3.2.1. OcHoBHbBIE MeYaTHLIE H3TaAHNUSA

l.boromonoB  H.B.  Maremartuka:  y4eOHMK  JAnsi  cpegHero  MpodeCCHOHAIBLHOTO
obpazosanusi/H.B.boromonos, I1.M. Camoiinenko.- 5-¢ w3x., mepepad. m  jgom..- M.: M3garenscTBO
IOpaiit, 2020.-401c.

2.boromonoB H.B. [Ipaktuueckue 3aganus no marematuke. B 2 gactax. Y.1: yueOHoe mocobue
s cpenHero npodeccuonansHoro obpaszoBanus/H.B. boromonos.-11-e uzn., mepepad u jom.- M.:
WznarensctBo KOpaiit, 2020.-326¢.

3.boromonos H.B. IlpakTnueckue 3aganus no Matematuke. B 2 yactax. Y.2: yyeOHoe mocobue
g cpeaHero mnpodeccuonansHoro obpasosanus/H.B. boromonos.-11-e u3a., mepepad u gom.- M.:
W3narensctBo Opaiit, 2020.-251c¢.

3.2.2. DlIeKTpPOHHbIE U3IAHUS

1. MunucTepcTBo 00pa3oBanust U Hayku Poccuiickoit @eneparun (http:/MuHOOpHAYKH.pD/);

2. ®enepanbhbiii moptan "Poccuiickoe oopasosanue” (http://www.edu.ru/);

3. Hudopmanmonnas cuctema "EnuHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
(http://window.edu.ru/);

4. Enunas xoutekiust HudpoBeix oOpa3oBaTenbHbIX pecypcoB (http://school-collection.edu.ru/);

5. deaepanbHbIii IEHTP HHOOPMAITHOHHO-00pa3oBaTenbHBIX pecypcos (http:/fcior.edu.ru/);

6. Hayunas snexrponnas oubmuoreka (HOB) (http://wwwe.elibrary.ru);

7. Cnosapu u surukoneauu (http://dic.academic.ru/).

3.2.3. JlonoJHUTEIbHbIE HCTOYHHUKHU

1. Artanacsan, JI.C.. Maremaruka: anreOpa W Hadajla MaTEMaTHYECKOTO aHajdu3a TEOMETPHS.
I'eomerpust. 10-11 xmaccel. ba3oblit u yrny0néunsiii ypoBau. 9PV / JI.C. ArtanacsH, B.®. byty30s,
C.b. Kamommes — MockBa : IlIpocBemenme, 2022. — ISBN 978-5-09-099446-0. — URL:
https://book.ru/book/948971 (mata obparenus: 30.05.2023). — TeKcT : 27IEKTPOHHBIH.
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2. Mep3msik A.I'. AnrebOpa u Hayanma maremaruyeckoro axanmsa. 10 xmacc. YrinyOnéHHBIHN
ypoBeHb. DDV / A.I'. Mep3nsk, JI.A. Homuposckuii, B.M. Tlonsikos; moa. pea. B.E. Tlomonsckuit —
Mockga : ITlpocsemenne, 2022. — ISBN 978-5-09-099470-5. — URL: https://book.ru/book/948937
(mara oopamenus: 30.05.2023). — TekcT : AIEKTPOHHBIMN.

3. Mepznsaxk A.I'. MaremaTtuka: anrebpa M Hayajlla MaTeMaTHYeCKOTO aHajh3a TEOMETpHS.
Anre0Opa 1 Havajla MaTeMaTH4ecKoro ananusa. 11 kmacc. Yrioyonéuuerii ypoBenb. DDV / A.I'. Mep3isik,
J.A. Homupogsckuii, B.M. [lonsikos; nmox. pen. B.E. [logonsckuit — Mocksa : [Ipocsemenne, 2022, —
ISBN 978-5-09-099471-2. — URL: https://book.ru/book/948938 (mara obpamenus: 30.05.2023). —
TekcT : ANEeKTPOHHBIN.
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4 KOHTPOJIb 1 OHIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEIMETA

KOHTpO/Ib M OLleHKa PE3yJIbTaTOB OCBOCHHS Y4eOHOI0 MpEeMeTa PAaCKpPBIBAIOTCS Yepe3 MpeAMETHBIC Pe3ylbTaThl, HallpaBlIeHHbIE Ha (DOPMUPOBAHHE

O6I_HI/IX u HpO(beCCI/IOHaJ'IBHBIX KOMHGTCHHI/Iﬁ I10 pa3aciiaM U TEMaM COACPIKaAHUA yqe6Horo Marepuaia.

Oo6mrue / npodeccHoHATBLHBIE
KOMIETEHIINH

Paznen / Ne ypoka

Ilenaroruyeckue TEXHOJIOTUM / AKTUBHbIE
(¢opmbl U MeTOIBI 00YUeHUSI

Tun o1eHOYHBIX MEePONPUATH I

OK 01. Beibupats crioco0bt
pelieHus 3a1a4
po(heCCUOHATBHON EATEIbHOCTH
IMPUMCHUTCIIBHO K pa3IMYHbIM
KOHTEKCTaM.

P1, temnr 1-11

P2, remsr 12-26

P3, Temsr 27-37

P4, Temsr 38-42

P5, temnr 43-51

P6, Temb1 52-66

P7, Temb1 67-78

P8, Temnr 79-82

P9, temnr 83-88
II-o/c P1, Tema 4
II-o/¢ P2, Tema 18
II-o/¢c P3, Tema 37
II-o/c P5, Tema 47, 50
II-o/c P6, Tema 64
II-o/c P7, tema 77, 78
II-o/c P8, Tema 82
II-o/¢ P9, Tema 85, 88

IMeparoruyeckne TeXHOJOTMH: THYHOCTHO-
OpPUEHTUPOBAHHAs], CUCTEMHO-
I[eﬂTCJII)HOCTHI)II\/'I moaxond, TCXHOJIOT U
Pa3BUTUA KPUTUUCCKOI'O MBIIIJICHUS,
npo0iieMHoe o0ydeHue, nHPOPMAITHOHHO-
KOMMYHHMKAaTHUBHBIE TEXHOJIOTHH,
3I0pOBheCcOEPETaroIINe TEXHOJIOTHH,
PasHOYpPOBHEBOE O0y4EHHUE, TPAAULUOHHbBIE
TeXHOJIOTHH (00BSICHUTEIHHO-
WUTIOCTPATUBHBIE).

AKTHBHbIE METObI 00y4eHHs: CEMUHAP,
«MO3TOBOH IUTYPM», TPOOIeMHAas JEKIHs,
MO/JICIIUPOBAHUE MPAKTUIECKOHN CUTYAIINH,
JIECTBHE 110 UHCTPYKLIUU.

VYeTHBII onpoc

MareMaTH4eCKU TUKTAHT
Opranuzanus JUCKyCCUI
[Ipencrasnenue pe3ynbTaToB MPAKTUIECKUX
pabot

KoHcmekTs!

Pa3zHoypoBHEBbIE 3aaHuUsA
Keiic-3amanns

KonTponbHbIe paboTs
Pedepate/CoobiieHus
TectupoBanue

DK3aMeH

3amuTa TBOpUYECKUX paboT

3amuTa UHIUBUYaTbEHBIX TPOCKTOB

OK 02. Ucnoap30oBaTh
COBpPEMEHHBIE CPEJICTBA MIOUCKA,
aHaliu3a v UHTEPIPETaI[iH
uHQOpMAIUH, 1 HHPOPMAIIOHHEIE
TEXHOJIOTHH JJISI BBITIOJIHEHUS
3a/1a4 npodeccuoHaIbHON

eI TENIbHOCTH

P1, Tremsr 1-11
P2, temnr 12-26
P3, temnr 27-37
P4, tembr 38-42
P5, temnr 43-51
P6, Temnr 52-66
P7, Temb1 67-78
P8, Tembr 79-82
P9, temnr 83-88
P10, remsr 89-91
IT-o/c P1, Tema 4
II-o/¢c P2, Tema 18
II-o/¢c P3, Tema 37
II-o/c P5, Tema 47, 50

Menaroruyeckne TeXHOJOTHH: THIYHOCTHO-
OpUEHTHPOBAHHAS, CUCTEMHO-

NI TEIIbHOCTHBIN ITOIX0]T, TEXHOJIOTHSI
Pa3BUTHUS KPUTUYCCKOTO MBIIIICHHUS,
npobieMHoe 00ydeHne, THPOPMaMOHHO-
KOMMYHUKATHUBHBIE TEXHOJIOTHH,
3I0pOBheCcOEpETarONINe TEXHOJIOTHH,
pasHOYpOBHEBOE O0YUEHUE, TPAJTUITUOHHBIE
TEXHOJIOTHH (OOBSICHUTEIBHO-
WJUTIOCTPATHUBHBIE).

AKTHBHBIE METOAbI 00YUEHHUsI: CEMHHAP,
«MO3TOBOH IITYypMY», TPOOJIEMHAs JIEKIIHS,
MOJICTTMPOBAHHE IPAKTHYECKOW CUTYAIUH,
JICHCTBHE M0 HHCTPYKIINH.

VYeTHBI onpoc

MareMaTHYeCKUH TUKTAHT
Opranu3zamus IUCKyCCHH
IIpencrasienne pe3ynbTaToOB MPAKTUIECKUX
pabor

KoHcnexTsl

Pa3zHoypoBHEBbIE 3a1aHUS
Keiic-3amanns

KonTponbHbIe paboThl
Pedepate/CooliieHus
TectupoBanue

DK3aMeH

3amuTa TBOpUECKUX paboT

3amuTa HHINBHTyJIBHBIX IIPOCKTOB
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II-o/c P6, Tema 64
II-o/c P7, Tema 77, 78
II-o/¢ P8, Tema 82
II-o/¢ P9, Tema 85, 88

OK 03. IImanupoBath
peann30BBIBaTH COOCTBEHHOE
npodecCHOHANBHOE U IMYHOCTHOE
pasBuTHE, IPEIIPUHIMATEIBCKYIO
JIeATeILHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHHS IO
(hHAHCOBO¥ TPaMOTHOCTH B
PA3IMYHBIX KH3HEHHBIX CUTYAIHIX

P1, temsr 1-11

P2, remsr 12-26

P35, remnr 43-51

P7, Temn1 67-78

P10, remsr 89-91
IT-o/c P1, Tema 4
II-o/¢ P2, Tema 18
IT-o/c P5, tema 47, 50
II-o/c P7, tema 77, 78

Ilenaroruyeckue TEXHOJIOTUM: JTHIHOCTHO-
OpHEHTHPOBAHHAS, CHCTEMHO-
JeSTeIbHOCTHBIN TTOAXO0], TEXHOIOTHS
Pa3BUTHUSL KPUTUYCCKOTO MBIIUICHUS,
mpobiieMHoe o0ydeHue, nH(OPMAITHOHHO-
KOMMYHUKATHBHBIE TEXHOJIOTHH,
3I0pOBheCcOEpEraroIfe TEXHOJIOTHH,
pa3HOYpOBHEBOE 00y4eHNE, TPAAUIINOHHEIC
TeXHOJIOTHH (00BSICHUTEIHHO-
WUTIOCTPATUBHBIE).

AKTHBHBIE METObI 00y4eHHs: CEMUHAP,
«MO3TOBOH IITypMY», TPOOIIEMHAs JISKIIHS,
MOJICIIUPOBAHKE MPAKTHIECCKOHN CUTYaIHH,
JICHCTBHE 110 UHCTPYKLUU.

YcTHBIM onpoc

MaremMaTHYeCKHI TUKTAHT
Opranuzanust JUCKYCCUI
[Ipencrasnenue pe3ynbTaToB MPaAKTUYECKUX
pabor

KoncnexTsr

Pa3zHoypoBHEBbIE 3a1aHuUsA
Keiic-3amanus

KonTponbHbIe paboTh
Pedepate/CoobiieHus
TectupoBanue

DK3aMeH

3amuTa TBOpUYECKUX paboT

3aHlHTa I/IHI[I/IBI/II[yaJII)HI)IX HpOGKTOB

OK 04. DddextrnBHO
B3aMMOJICHCTBOBATh M pabOTaTh B
KOJIUICKTHBE ¥ KOMaHJIe

P1, temsr 1-11

P2, temnr 12-26

P3, temsr 27-37

P4, Temsr 38-42

P5, temnr 43-51

P6, Tembr 52-66

P7, tems1 67-78

P8, Temnr 79-82

P9, temnr 83-88
ITI-o/c P1, Tema 4
II-o/¢c P2, Tema 18
II-o/¢c P3, Tema 37
II-o/c P5, Tema 47, 50
II-o/c P6, Tema 64
II-o/c P7, Tema 77, 78
II-o/¢ P8, Tema 82
II-o/¢c P9, Tema 85, 88

Ileparoruyeckune TeXHOJOIMH: TUYHOCTHO-
OpUEHTUPOBAHHAs!, CUCTEMHO-
JeSITeTbHOCTHBIN TTOAXO0J], TEXHOIOTHS
Pa3BUTHSI KPUTHUECKOTO MBIIIIJICHUS,
mpo0iieMHoe o0ydeHue, HHOPMAITHOHHO-
KOMMYHHKAaTHBHbBIE TEXHOJIOTHH,
3I0pOBheCcOEpEraroIfe TeXHOJIOTHH,
PasHOYpPOBHEBOE O0y4EHHUE, TPAAULUOHHbIE
TEXHOJIOTHH (OOBSICHUTEIBHO-
WJUTIOCTPATHUBHBIE).

AKTHBHBIE MeTOABI 00y4eHHUsI: CEMHUHAP,
«MO3TOBOH IITYpPM», TPOOIEMHAas JISKIIHS,
MO/JICIIUPOBAHNE MPAKTHICCKOM CUTYAIIHH,
JIECTBHE 110 UHCTPYKLHUU. .

VYcerHBIi onpoc

MareMaTHYeCKUH TUKTAHT
Opraau3aus JUCKyCCHH
[IpencrasieHue pe3ynbTaToOB MPAKTHYCCKUX
pabot

KoHcnekTol

Pa3zHoypoBHEBbIE 3a1aHUSA
Kelic-3amanus

KonTponbHbIe paboTh
Pedepate/CooliieHus
TectupoBanue

DK3aMeH

3ammTa TBOpUYECKUX paboT

3anuTa HHAMBUIYaIbHBIX POCKTOB

OK 05. Ocy1mecTBasTh yCTHYIO U
NUCbMEHHYI0 KOMMYHHUKAIMIO Ha
TOCY/IapPCTBEHHOM SI3bIKE

P1, temnr 1-11
P2, remnr 12-26
P3, remnr 27-37

Ileparornyeckue TeXHOJIOTMH: JINUHOCTHO-
OPUEHTUPOBAHHAs, CUCTEMHO-
JIeSITeIbHOCTHBIN MOIX0/I, TEXHOJIOTUs

YcTHbIH onpoc
MareMaTHYECKUN TUKTAHT
Opraam3aIus JUCKYCCHHI
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Poccuiickoit @enepannu ¢ y4eToM
0COOEHHOCTEH COIMaIbHOTO 1
KYJIBTYPHOTO KOHTEKCTa

P4, remnr 38-42

PS5, temsr 43-51

P6, Temnr 52-66

P7, Temnr 67-78

P8, Temsr 79-82

P9, temsr 83-88
II-o/c P1, Tema 4
II-o/¢c P2, Tema 18
II-o/¢c P3, Tema 37
II-o/¢ P5, Tema 47, 50
II-o/c P6, Tema 64
II-o/c P7, tema 77, 78
IT-o/c P8, Tema 82
II-o/¢ P9, Tema 85, 88

Pa3BUTHUS KPUTUYCCKOTO MBIIIUICHUS,
npo0iieMHoe o0ydeHue, nH(OPMAITHOHHO-
KOMMYHUKATHUBHBIC TEXHOJIOTUH,
3I0pOBheCcOEpEraroIfe TEXHOJIOTHH,
pa3HOypOBHEBOE 00y4eHNE, TPAAUIINOHHEIE
TexXHOJIOTHH (00BSICHUTEIHHO-
WJUTIOCTPATUBHBIE).

AKTHBHbIE METO/IbI 00YUY€eHUsI: CEMUHAD,
«MO3TOBOH IITypM», TPOOIEeMHAs JIEKIIHS,
MOJICIIUPOBAHUE MPAKTHUECKON CUTYAIIHH,
JIECTBHE 110 UHCTPYKLIUU.

[Ipencrasienue pe3ynbTaToB MPAKTUICCKUX
pabort

KoncnexTs

PaznoypoBHEBbIE 3aaHUS
Keiic-3aganus

KoHTponbHbIE pabOTHI
Pedepate/CoobuieHus
TectupoBanue

Ox3ameH

3amuTa TBOpUYECKUX paboT

3anuTa HHIUBUIYAIbHBIX IPOCKTOB

OK 06. ITposBASTH TpakTaHCKO-
NaTPUOTHUYECKYIO TIO3UITHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
MTOBEICHUE HA OCHOBE
TPATUIIMOHHBIX
00IIIEYEIOBEUECKUX [IEHHOCTEMN, B
TOM YHUCJIE C YIETOM
TrapMOHU3AIMH MEKHAIIMOHATBHBIX
U MEXPEUTHO3HBIX OTHOIICHHUH,
MIPUMEHSTh CTaHIAPThI
AHTUKOPPYIIIMOHHOTO MOBEICHUS

P2, temsr 12-26

P5, temnr 43-51
II-o/¢ P2, Tema 18
II-o/¢ P5, Tema 47, 50

IMeparoruyeckne TeXHOJOTMH: THYHOCTHO-
OpPUEHTUPOBAHHAS, CUCTEMHO-
JEeSTeTbHOCTHBIN TTOAXO0J], TEXHOIOTHS
Pa3BUTHSL KPUTHUECKOTO MBIIIIJICHUS,
npo0OiieMHoe o0ydeHue, nHHOPMAITHOHHO-
KOMMYHHMKAaTUBHbBIE TEXHOJIOTHH,
3I0pOBheCcOEperaroIfe TeXHOJIOTHH,
PasHOypPOBHEBOE O0y4EHHUE, TPAAULIUOHHbIE
TEXHOJIOTHH (OOBSICHUTEIBHO-
WJUTIOCTPATHUBHBIE).

AKTHBHBIE METObI 00y4eHHsA: CEMUHAP,
«MO3TOBOH IITYpPM», TPOOIEMHAs JISKLUS,
MO/JICIIUPOBAHNE MPAKTHYECKOH CUTYaIHH,
JICHCTBHE 110 UHCTPYKLUU.

VYeTHBII onpoc

MareMaTH4eCKUN TUKTAHT
Opranuzanus JUCKyCCUH
[Ipencrasnenue pe3ynbTaToB MPAKTUIECKUX
pabot

KoHcnexTs!

Pa3zHoypoBHEBbIE 3a1aHUSA
Kelic-3amanus

KonTponbHbIe paboTh
Pedepate/CooliieHus
TectupoBanue

DK3aMeH

3amuTa TBOpUYECKUX paboT

3ammuTa WHIUBUYaTbHBIX TPOCKTOB

OK 07. CogneiicTBOBaTh
COXPaHEHUIO OKPYKAIOIIEH Cpeibl,
pecypcocOepekeHUI0, IPUMEHSITh
3HaHKs 00 M3MEHEHNH KINMAaTa,
MIPHHIIUTIBL OEPEKITUBOTO
NPOU3BOCTBA, YPPEKTHBHO
JIEUCTBOBATh B UpE3BbIYANHBIX
CUTYaIUsIX

P3, temnr 27-37

P6, Temnr 52-66

P7, Temb1 67-78

P8, Tembr 79-82

P9, temnr 83-88
II-o/¢c P3, Tema 37
II-o/c P6, Tema 64
II-o/c P7, Tema 77, 78
II-o/c P8, Tema 82
II-o/c P9, Tema 85, 88

Ienaroruyeckue TEXHOJIOTHH: JTUIYHOCTHO-
OpUEHTUPOBAHHAS, CUCTEMHO-
)IeﬁlTeJ'[BHOCTHBIfI 1oaxon, TEXHOJIOTHUA
Pa3BUTUA KPUTUYCCKOI'O MBIIIJICHUS,
npobiemMHoe 00ydeHue, THPOPMaIHOHHO-
KOMMYHUKAaTHUBHBIC TCXHOJIOTHH,
3I0pOBheCcOEPETaAIONINE TEXHOJIOTHH,
pa3HOYpOBHEBOE 00y4CHUE, TPAJUIINOHHEIC
TEXHOJIOTHH (OOBSICHUTEIBHO-
WJUTIOCTPATHUBHEIE).

YcTHbIH onpoc

MareMaTHYeCKUH TUKTAHT

Opraamu3aIus JUCKYCCHHI

[IpencrasieHne pe3ynbTaToOB MPAKTHYECKUX
pabor

Koncnextsl

Pa3zHoypoBHEBbIE 3a1aHUSA

Keiic-3amanns

KoHnTponbHbIe paboThl
Pedepate/CoobieHus
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AKTHBHbIE METO/IbI 00YUY€eHUsI: CEMUHAD,
«MO3TOBOH IITypM», TPOOIIEMHAs JIEKIIHS,
MOJCIIUPOBAHUE MPAKTHUCCKOU CUTYAIIHH,
JIEUCTBUE MO UHCTPYKIIUU.

TectupoBanue

OK3aMeH

3ammTa TBOpYECKHUX padoT

3anuTa HHAMBUAYAJIBHBIX IPOEKTOB

IIK 1.1. BBITTOJIHATE ITOJIEBBIE
reoie3uvecKue padoThl Ha
MIPOU3BOICTBEHHOM Y4acCTKe.

P2, remsr 12-26

P3, temsr 27-37

P35, temnr 43-51

P6, Temnr 52-66

P7, rems1 67-78

P8, Temnr 79-82

P9, Temnr 83-88
IT-o/c P2, Tema 18
IT-o/c P3, tema 37
II-o/c P5, Tema 47, 50
II-o/c P6, Tema 64
II-o/c P7, tema 77, 78
II-o/¢ P8, Tema 82
II-o/c P9, Tema 85, 88

Ilenaroruyeckue TEXHOJIOTUM: JTHIHOCTHO-
OpHEHTHPOBAHHAS, CHCTEMHO-
JeSTeIbHOCTHBIN TTOAXO0], TEXHOIOTHS
Pa3BUTHUSL KPUTUYCCKOTO MBIIUICHUS,
mpooOiieMHoe o0ydeHue, nH(POPMAITHOHHO-
KOMMYHUKATHBHBIE TEXHOJIOTHH,
3I0pOBheCcOEpEraroIfe TEXHOJIOTHH,
pa3HOYpOBHEBOE 00y4eHNE, TPAAUIINOHHEIC
TeXHOJIOTHH (00BSICHUTEIHHO-
WUTIOCTPATUBHBIE).

AKTHBHBIE METObI 00y4eHHs: CEMUHAP,
«MO3TOBOH IITypMY», TPOOIIEMHAs JISKIIHS,
MOJICIIMPOBAHNE MPAKTHIECKOH CUTYalHH,
JICHCTBHE 110 UHCTPYKLUU.

YcTHBIM onpoc

MaremMaTHYeCKHI TUKTAHT
Opranuzanust JUCKYCCUI
[Ipencrasnenue pe3ynbTaToB MPaAKTUYECKUX
pabor

KoncnexTsr

Pa3zHoypoBHEBbIE 3a1aHuUsA
Keiic-3amanus

KonTponbHbIe paboTh
Pedepate/CoobiieHus
TectupoBanue

DK3aMeH

3amuTa TBOpUYECKUX paboT

3aHlHTa I/IHI[I/IBI/II[yaJII)HI)IX HpOGKTOB

IIK 1.3. BemmonHATE Tpadudeckne
paboThI IO COCTABIICHUIO
KapTorpaduyeckux MaTepHasoB.

P2, temsr 12-26

P3, temnr 27-37

P5, Temnr 43-51

P6, Tembr 52-66

P7, temn1 67-78

P8, Temsr 79-82

P9, temnr 83-88
II-o/c P2, Tema 18
II-o/¢c P3, Tema 37
II-o/c P5, Tema 47, 50
II-o/c P6, Tema 64
II-o/c P7, Tema 77, 78
II-o/¢ P8, Tema 82
II-o/¢c P9, Tema 85, 88

Ileparoruyeckune TeXHOJOIMH: TUYHOCTHO-
OpUEHTUPOBAHHAs!, CUCTEMHO-
JeSITeTbHOCTHBIN TTOAXO0J], TEXHOIOTHS
Pa3BUTHSI KPUTHUECKOTO MBIIIIJICHUS,
mpo0iieMHoe o0ydeHue, HHOPMAITHOHHO-
KOMMYHHKAaTHBHbBIE TEXHOJIOTHH,
3I0pOBheCcOEpEraroIfe TeXHOJIOTHH,
PasHOYpPOBHEBOE O0y4EHHUE, TPAAULUOHHbIE
TEXHOJIOTHH (OOBSICHUTEIBHO-
WJUTIOCTPATHUBHBIE).

AKTHBHBIE MeTOABI 00y4eHHUsI: CEMHUHAP,
«MO3TOBOH IITYpPM», TPOOIEMHAs JISKIIHS,
MO/JICIIUPOBAHNE MPAKTHIECCKOM CUTYAIIHH,
JIeHCTBUE 110 MHCTPYKIIUH.

VYcerHBIi onpoc

MareMaTHYeCKUH TUKTAHT
Opraau3aus JUCKyCCHH
[IpencrasieHue pe3ynbTaToOB MPAKTHYCCKUX
pabot

KoHcnekTol

Pa3zHoypoBHEBbIE 3a1aHUSA
Kelic-3amanus

KonTponbHbIe paboTh
Pedepate/CooliieHus
TectupoBanue

DK3aMeH

3ammTa TBOpUECKHX paboT

3anuTa HHIMBUIYaIbHBIX IPOCKTOB

IIK 1.4. BEIMONHATE KagacTpOBBIE
CBHEMKHU M KaJacTpoBbIe pabOoTHI 10
(hOpMHUPOBAHUIO 3€MENBHBIX
YYacTKOB.

P2, remnr 12-26
P3, temnr 27-37
P5, temnr 43-51
P6, Temnr 52-66
P7, teme1 67-78
P8, Temnr 79-82

Ieparoruyeckne TeXHOJOTMH: TUYHOCTHO-
OpUEHTUPOBAHHAs, CUCTEMHO-
HeﬂTeJ’[BHOCTHBIﬁ 1oaxon, TEXHOJIOTHUA
PasBUTHS KPUTHUECKOTO MBIIIJICHUS,
npobiemMHoe 00ydeHue, THPOPMaIMOHHO-
KOMMYHHKATHBHBIE TEXHOJIOTHUH,

YcTHbIH onpoc

MareMaTHYeCKUH TUKTAHT

Opraam3aIus JUCKYCCHHI

[IpencraBnenne pe3ynbTaToB MPAKTUIECKUX
pabor

KoncmexTs!

39



P9, remnr 83-88
II-o/c P2, Tema 18
II-o/¢c P3, Tema 37
II-o/¢ P5, Tema 47, 50
II-o/c P6, Tema 64
II-o/c P7, Tema 77, 78
II-o/c P8, Tema 82
II-o/c P9, Tema 85, 88

3I0pOBheCOEpEraroIfe TEXHOJIOTHH,
pasHOYpPOBHEBOE O0YYEHUE, TPAJTUITUOHHBIC
TEXHOIOTHH (OOBSICHUTEIBHO-
WJUTIOCTPATUBHBIC).

AKTHBHBIE METO/IbI 00yUeHHs: CEMUHAP,
«MO3TOBOH IITYPM», TPOOIEMHAS JISKITHS,
MOJICTTMPOBAHKE TPAKTHYCCKON CUTYAIUH,
JICHCTBUE 110 MHCTPYKIIUU.

PasznoypoBHeBbIe 3a1aHus
Keiic-3aganus

KoHTponbHbIe paboThI
Pedepate/CoobmieHus
TectupoBanue

Ox3ameH

3ammrta TBOpYECKHUX paboT

3amuTa HHIUBUIYAIBHBIX IPOCKTOB

IIK 2.1. [IpoBOINTH TEXHIYECKYIO
MHBEHTaPU3AIHI0 O0BEKTOB
HEABUKHNUMOCTH.

P1, temsr 1-11

PS5, temnr 43-51

P8, Temsr 79-82

P9, temnr 83-88
IT-o/c P1, Tema 4
II-o/¢ P5, Tema 47, 50
II-o/¢ P8, Tema 82
IT-o/c P9, Tema 85, 88

Ilenarormyeckue TeXHOJOIMH: TUUYHOCTHO-
OpPUEHTUPOBAHHAS, CUCTEMHO-
I[eﬂTCJII)HOCTHBIﬁ noaxon, TCXHOJIOTHA
PasBUTHS KPUTHUECKOTO MBIIIJICHUS,
npo0OiieMHoe o0ydeHue, nHHOPMAITHOHHO-
KOMMYHUKATHUBHBIC TCXHOJIOTHH,
3I0pOBhecOEpEraroIfe TEXHOJIOTHH,
PasHOYpPOBHEBOE O0y4EHHUE, TPAAULIUOHHbIE
TEXHOJIOTHH (0OBSCHUTEIHHO-
WUTIOCTPATUBHBIE).

AKTHBHbIE MeTO/IbI 00YYEeHUsI: CEMUHAD,
«MO3TOBOH IITYpPM», IPOOIEMHAs JISKIHS,
MO/JICIIUPOBAHNE MPAKTHYECKOH CUTYaIHH,
JIeHCTBUE 110 MHCTPYKLIUH.

YcTHBIM onpoc

MareMaTHYeCKUH TUKTAHT
Opranuzanus JUCKyCCUH
[IpencraBnenne pe3ynbTaToOB MPAKTUIECKUX
pabot

KoncnekTsl

Pa3zHoypoBHEBbIE 3a1aHus
Keiic-3amanns

KonTtponbHbie paboThl
Pedepate/CoobiieHus
TectupoBanue

DK3aMeH

3amuTa TBOpUYECKUX paboT

3amuTa HHIUBUAYAIBHBIX TIPOSKTOB

IIK 4.2. TIpoBoauth
KOJIMYECTBEHHBIN M KaueCTBEHHBIN
YYET 3€Me€Jlb, IPUHUMATh YYacTHE B
UX UHBEHTapHU3aluu U
MOHUTOPHUHTE.

P1, temsr 1-11

P5, Temnr 43-51

P8, Temsr 79-82

P9, temnr 83-88
II-o/c P1, Tema 4
II-o/¢ P5, Tema 47, 50
II-o/c P8, Tema 82
II-o/c P9, Tema 85, 88

Ileparoruyeckue TeXHOJOTMH: TUIYHOCTHO-
OpHEHTHPOBAaHHAsA, CHCTEMHO-
JIeATeIbHOCTHBIN MTOAX0/1, TEXHOIOT S
PasBUTHS KPUTHUECKOTO MBIIIJICHUS,
mpo0iieMHoe o0ydeHue, HHOPMAITHOHHO-
KOMMYHHKATHBHBIE TEXHOJIOTHH,
3710poBbecOeperarole TEXHOJIO0Iuy,
pasHOypOBHEBOE O0YyUEHHUE, TPAAULIUOHHbIE
TEXHOJIOTHH (OOBSICHUTENBHO-
WJUTIOCTPATUBHBIE).

AKTHBHBIE MeTOABI 00y4eHHUsI: CEMHUHAP,
«MO3TOBOH MITYpM», TPOOIEeMHAsT JIEKITHS,
MOJIEJTMPOBAHHE MPAKTHYECKOW CUTYAIUH,
JICHCTBHE 110 HHCTPYKLIUU.

YceTHsIl onpoc

MaremMaTndecKkuil JTUKTaHT
Opraau3aus JUCKyCCHH
[IpencraBnenne pe3ynbTaToOB MPAKTUIECKUX
pabot

KoncnekTsr

PaznoypoBHEBbIE 3aaHHS
Keiic-3amanns

KonTponbHbie paboTsl
Pedepats/CoolieHus
TectupoBanue

DK3aMeH

3ammTa TBOpUYECKUX paboT

3amuTa HHIUBUAYAIBHBIX TIPOCKTOB
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INPUMEPHBIE TEMbI HWHIAUBUAYAJIBHBIX OBPA3OBATEJIBHbBIX

ITPOEKTOB
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. 'eomeTpus Ha BOJILHOM BO3/1yX€.

. [Ipumenenne Teopemsl [Iudaropa B Moe cieriuaibHOCTH.
. beCKOHEeUHbII MUD YHCEIL.

. Marematuka B mpogeccuu OLEHIINKA.

. BaxHoCTb mpakTH4eckoi MaTeMaTUKH.

. Ponb MaTtemaTiky B BEIOOpE CHIEIIMATIBHOCTH.

. Maremarnueckoe MOAEIUPOBAHUE B 3€MJICYCTPOMCTBE.

. Uncna ¢ coOCTBEHHBIMH HMECHAMU.

. MaremaTnueckoe MOJICIIMPOBAHUEC B I'COAC3UU.

. Uncna npaBaT MUpOM.

. Maremaruka B MO€H CIIEIUATIBHOCTH.

. HyxxHa nmiu Mmatematuka pusairopy?

. MaTtemaruka B 3Tamnax Inpouecca OLEeHKH HEJJBUKUMOCTH.
. IIpakTryeckast 3Ha4MMOCTb OIIPENIEIICHHOIO HHTErpala.

. Marundeckue 4nciia B mpupo/ie.

. Texnudeckass NHBEHTapU3alus U MaTEMaTHKA.

. MaTtematuka 1 KaacTpoBasi CTOUMOCTb 3€MEb.

. TpuroHoMeTpus B reoIe3uHu.

. Maremaruka B 3eMJICYCTPONCTBE.

. Ponb MareMaTHKU B IOJy4YE€HUH MPUOBLIN OT X039HCTBEHHOM 1A TEIBHOCTH.
. MaTemaruka B 3€MEJIbHBIX y4acTKax.

. IIpouieHTBI B MOEH CIIEIMAIILHOCTH.

. Hy>xHa nmu MaTemaTka reoe3sucty?

. Maremaruka u y4€T HEABUKUMOCTH.

. MaremaTtuka rpu O1eHKEe CTOMMOCTEN.
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