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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- @enepanabHOrO rOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEHEro 00111ero oopa3oBaHus,
YTBEPXKICHHOTO npukazoM MunoOpHayku Poccun ot 17 mast 2012 Ne 413 (3apeructpupoBaHHOTO
MunucrepctBoM roctuninu Poccuiickoit @eneparuu 7 urons 2012, peructpanronssiii Ne 24480);

- DenepanbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTENBLHOTO cTaHgapra mo cneruansHoctn 21.02.19
3eMIIeyCTpOCTBO CcpeqHero mpodecCHOHaIbHOr0 00pa3oBaHus, yTBepkaeHHoro Ilpukazom
Munnpocsemieanst Poccun ot 18 mas 2022 Ne 339 (3apeructpupoBaHHOr0O MUHUCTEPCTBOM
roctunmu Poccuiickoit @enepanun 21 urons 2022, perucrpannonnsiii Ne 68941)

C YUEeTOM:

- OenepanbHON 00pa30BATENBLHOM MPOTPAMMEI CPEAHETO OOIIEro oOpa3oBaHUS, YTBEPKIACHHON
[Ipukazom MunucrepctBa mnpocsemieHuss P® ot 23.11.2022 Ne 1014 (3apeructpupoBaHHOTO
MunucrepctBoM toctuniun Poccuiickoit ®denepanuun 22 nexabpsi 2022, peructpaudoHHbIN No
71763);

- MpUMEpPHON pabodyeil mporpamMmbl 00IIe00pa30BaATENBHON IUCHMIUIMHBI «MareMaTukay s
npodeccuoHanbHBIX 00pa30BaTENbHBIX OpraHMU3allMi, yTBEpXKIACHHOW Ha 3acenanuu CoBera 1O
OLICHKE COJEpXaHUA W KayecTBa MPHUMEPHBIX paboyux Mporpamm o001eo0pa3oBaTeNbHOTO U
COLIMATIbHO-TYMaHUTaPHOTO IIUKJIOB CpeiHero npodeccruoHaibHoro oopazoBanus, mpoTokoi Ne 14
ot 30.11.2022.
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHON JUCIHUATIJIAHBI
0.0/ MATEMATHUKA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl
Huctummuaa OJ[.07 Martematuka BXxoauT B obmieoOpazoBatenbblid 1uki [IIICC3  kak
o0s3aTeNIbHAasT JUCHUITINHA.

O6meo6pazoBarenbHas guciuiuinHa OJ1.07 MatemaTuka sBisieTcst 0053aTeIbHOM YaCThIO
obmieo0pazoBarenpHOro 1KkKIa obpazoBarensHoM mporpamMmel CITO B cooTBercTBuu ¢ ®I'OC o
crienaibHocTy 21.02.19 3emiieycTpoiicTBo.

1.2 Heab u miIaHupyeMbie pe3yabTaThl 0CBOCHHUS TUCHUILINHBI:

1.2.1 Heanb ob1eo0pa3oBaTeIbHON AU CHUIIMHBI

Copepxanre mporpammbl  obmeoOpasoBarensHoil  aucnuuinasl - OJ].07 Maremaruka
HAIPaBIEHO HAa JOCTHIKEHHE PEe3yJIbTaTOB €€ M3Yy4eHUs B cooTBeTcTBUM ¢ TpeboBaHusiMu OI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.2.2. Tliianupyembie pe3y/ibTaThl OCBOCHHMS 0011e00Pa30BATEJbHON IMCUUILIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO
Ocoboe 3HaueHue qucuUIUIMHA HMeeT pHu GpopmupoBanuu u passutuu OK u [1K.



Kon n HamMmeHOBaHue

[1nanupyemble pe3yabTaThl OCBOCHHS TUCHUTIIMHBI

dbopMuUpyeMbIX OO6mue JucuunnuHapHsbie

KOMIIETEHIINH
OK 01 Br16upaTh | - TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH MAacCTEPCTBa, | - BIAAETh METOJaMH J0Ka3aTelbCTB, ajlrOpUTMaMU peIleHUs
CIIOCOOBI peIIeHus 3a1a4 | TPYAOII00ue; 3a1a4;, yMeHHE (OPMYIHUPOBATH OIMPEACICHUs, AKCHUOMBI U
npodeccuoHanbHOM - TOTOBHOCTh K aKTUBHOI JESATENIbHOCTH TEXHOJIOTUYECKOM | TEOPEMbI,  NPUMEHSTh WX, MPOBOAUTH  JOKa3aTelbHbIC
JeATeTbHOCTH u COLIMAIbHOM HaIpaBJIECHHOCTH, CIIOCOOHOCTH | PacCyKJIEHUS B XOJIC PEIICHUS 33/1aY;
MPUMEHUTEIHHO K | MHUIUUPOBaTh,  IUIAHUPOBAaTb M CaMOCTOSITENBHO | - YMETh OINEpPUpPOBaTh MOHATHAMH: CTENEHb YHCIA, JIOrapupm

pa3InuYHbIM KOHTCKCTaM

BBINIOJIHATH TAKyIO AEATEILHOCTD;
- HMHTEpEeC K pa3nuyHbiM cdepaM mnpodeccHoHaNbHOMI
JeATEIIbHOCTH,

OBnanenue YHUBEPCAIbHBIMU
IIO3HABATEIbHBIMU JICHCTBUSIMU:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENBbHO (hOpMyNIUpOBaTh M aKTYyaJH3HUPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK MM OCHOBAHUS
JUTSL CpaBHEHMSI, KiacCu(UKauu 1 0000IICHUS;

- ONpeAeNATh LeNU AEATeNIbHOCTH, 33/1aBaTh MapaMeTphbl U
KPUTEPHH X JOCTIKEHUS,

- BBUIBJIATh 3aKOHOMEPHOCTH H
paccMaTpUBaEMBIX SIBIICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBAThH
COOTBETCTBUE pPE3yJIbTATOB IEJSIM, OICHUBATH PHCKH
HOCJEICTBUM JesITeIbHOCTH;

- pa3BHBaTh KpEAaTHBHOE MBIIUICHUE TIPU pEIICHUH
KHU3HEHHBIX Mpo0IeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIAJETh HaBbIKAMHM Yy4eOHO-HCCIIEIOBATENbCKON |
NPOCKTHON  JeSITeTBbHOCTH, HAaBBIKAMH  pa3pelIeHHs
npobiewm;

- BBUIBIIATH

y49eOHBIMU

MNpoTUBOPECUYNA B

INPUYMHHO-CIEACTBEHHbIE  CBA3M U
aKTyaJIu3UpoBaThb 3a7ady, BbIABUIaTb THUIIOTE3Y €€
pEelIeHUs,, HaxXOIWTh ApPryMEHTHl [UIS JOKa3aTelbCTBa
CBOMX YTBEP:KICHMM, 3a/aBaTh IapaMeTpbl U KPUTCPUH
pELICHUS;

YUCJIa; YMEHHUE BBIIOJHATh BBIYUCICHHWE 3HAYECHUH U
peoOpa3oBaHus BBIPAKCHHUM CO CTEMCHSMHU W JIorapupmMamu,
npeoOpa3oBaHus JPOOHO-PAlMOHANIBHBIX BBIPAKECHHIA;

- yMeTh  ONEpPUpPOBaTH  IOHATUSAMH:  paLUOHAIbHBIC,
UPpALMOHAJIBHEIC, [I0Ka3aTelbHBIE, CTEIICHHEIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKHE  YpaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI;

- yMETb ONEpUpOBaTh MOHATHAMHU: (QYHKLMS, HEIpepbIBHAs
GbyHKIUSA, TPOM3BOAHAS, IEPBOOOpa3Has, OMpPEIEICHHBII
UHTETpall; yMETb HAaxOIUThb MPOU3BOAHBIE BJIEMEHTAPHBIX
(GyHKUUH, UCHIOB3Ysl CIPAaBOYHBIE MaTEpUalbl; UCCIEI0BATh B
IPOCTEHIINUX ciay4yasx (PyHKUIMM HAa MOHOTOHHOCTh, HAaXOJIUTh
HauOoNbIINEe W HaUMEHbIIME 3Ha4deHUs (QYHKIUHI; CTPOUTH

rpaguku  MHOTOWIEHOB C  HCIOJIb30BAaHWEM  ammapara
MaTe€MaTU4YeCKOro aHaliu3a; NPUMEHSATh MPOU3BOJHYIO IpHU
pelmieHnuu  3aJad  Ha  JBWDKEHHE;,  pelaTh  IPaKTHUKO-

OPUEHTHPOBAaHHBIE 3a/layd Ha HAuOONIbLINE W HaUMEHbIIHUE
3HAYEHUS], HA HaXO0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- yMeThb OINEpPHpPOBaTh MHOHATHUSAMH: palMoHaTbHAs (QYHKIMS,
MTOKa3aTenbHas byHKIHS, CTEIEeHHas byHKIMS,
norapupmuueckas (QyHKIHsS, TPUTOHOMETPHUUECKUE (YHKIIMH,
oOpaTHble (DYHKIHMH; yMEHUE CTPOUTh TpaduKyd H3yYEHHBIX
(GyHKLIMH, UCTIONB30BaTh TPapUKU PU U3YUYEHUH MPOLIECCOB U
3aBHCHMOCTEH, MpH peHIeHUH 3a1ad M3 JPYyruxX YyueOHBIX
NPEMETOB U 3a/1a4 U3 peaibHON KHU3HM; BhIpaXath (hopMymamu
3aBHCHUMOCTH MEXIy BEIUUYUHAMU;

- YMETh pellaTh TEKCTOBBIE 331a4M Pa3HbIX THIIOB (B TOM UYHCIE
Ha IPOLEHTHI, 10JIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb




- aHAJM3WUPOBATH IMOJYYCHHBIC B XOJC PEIICHHS 3a7add
pe3yNIbTaThl, KPUTHYECKH OIEHUBATh UX TOCTOBEPHOCTH,
MPOTHO3MPOBATh K3MECHCHHE B HOBBIX YCIIOBHSX;

- yYMETh TIEPEHOCHTHh 3HAHUS B I[I03HABATEIBHYIO U
MPAKTHYECKYIO 00JaCTH KU3HEACATCIIEHOCTH;

- YMETh HMHTETPUPOBATH 3HAHMS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIBUTaTh HOBBIC WJCH, NpejiaraTh OpPUTHHAJIHHBIC
MOJIXOJTbI U PEIICHHUS;

MU CIIOCOOHOCTh UX MCIIOJIb30BaHUS B IO3HABATCILHON H
COLIMAJILHOM MPAKTUKE

TOBAapOB W YCIYT, HAJOTH, 3aJa4d W3 OOJIACTH YIPaBIICHUS
JTUYHBIMU M CEeMEHHBIMH (PHHAHCAMU); COCTABJISATh BBIPAKCHUS,
yYpaBHEHHsI, HEPABEHCTBA M WX CHUCTEMBI 10 YCIOBHIO 3a/Ia4H,
UCCIIEIOBATh NOJYyYeHHOE  pelIeHHe U OLICHUBATb
NPaBONI0I00HOCTh PE3YJIbTATOB;

- YMETh OIEPUPOBATH MOHATUSAMHU: CpEIHEE apH(PMETHUYECKOE,
Me/luaHa, HauOoJIblllee W HaWMEHbIIeEe 3HAYCHUS, pa3Max,
JUCTIEpCHs, CTaHJApTHOE OTKJIOHEHHE YHUCIOBOrO Habopa;
YMETh W3BIICKATh, UHTEPIPETHPOBATH WH(POPMAILIHIO,
NpEeJCTaBICHHYI0 B Ta0nMIax, Ha JauMarpaMMmax, TIpadmukax,
OTPKAIONIYI0 CBOKMCTBAa pEalbHBIX NPOIIECCOB M SIBJICHUM;
NPEJCTaBIATh HHPOPMAILIUIO C MOMOIIBIO TAOJIUI] U AHATPaMM;
UCCIIC/IOBAaTh CTAaTHCTUYECKHUE JIaHHBIE, B TOM UYHUCIE C
NPUMEHEHHEM TPaQUUECKUX METOIO0B M AIEKTPOHHBIX CPEJICTB;
- yYMETh OIIEPUPOBATH MOHATUSAMH: CIIyYalHBIA OMNBIT |
CIIy4aifHOE COOBITHE, BEPOSATHOCTH CIYyYailHOTO COOBITHS;
YMEHUE  BBIYHCIATH  BEPOSITHOCTH  C  HCIOJb30BAHUEM
rpadMUecKuX METOJIOB; TMPHUMEHATh (OPMYIBI CIOXKEHUS H
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThl U (OPMYIIbI
NpU pPEUICHWW 3a/1a4; OIICHWBAaTh BEPOATHOCTH PpEAbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMH BEJIMYMHAMM; yMEHHE
NPUBONUTE TIPUMEPHI TIPOSBICHHUS 3aKOHA OOJBIINX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh ONEpUPOBATh MOHATHUAMHU: TOYKA, MPsAMasi, TUIOCKOCTH,
IPOCTPAHCTBO, JBYIPAaHHBIA Yroj, CKpEeLUBAIOIINECcs MPsMBIE,
NapajyieIbHOCTh M NEPIEHAUKYISAPHOCTh  TMPSIMBIX |
IUIOCKOCTEH, yrojl MeXay MpsIMBIMH, Yrojl MEXAy MpsMON H
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH, PACCTOSTHAE OTTOYKH
JI0 TUIOCKOCTH, PAacCTOSHUE MEXIYy MpsSMbIMH, DPAacCTOSHUE
MEXIy IUIOCKOCTSIMH; YMEHHE WCIIOJIb30BaTh NpPU PEIICHUH
3a1a4 u3ydeHHbIe (DAKTBI U TEOPEMbI TUIAHUMETPUH;, YMEHHUE
OIICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMeTb OIEpPUPOBATH IMOHITUSMHU: MHOTOTPAHHHK, CEUCHHE
MHOTOTpaHHHKa, KyO, Mapajulesenuresa, Npu3Ma, NHUpaMuja,
durypa ¥ TOBEPXHOCTh BpAIICHUS, LUIUHIAP, KOHYC, IIap,
chepa, cedeHust GUTYphl BpalieHUs, TJIOCKOCTh, Kacaromasics




cdepsbl, LTWIMHIPA, KOHYCA, TUIOIAAb MOBEPXHOCTH MUPAMHUIB,
NpU3MbI, KOHYCa, IMIMHIpA, Momans chepsl, o0bem Kyoa,
IOPSAMOYTOJIBHOTO — Hapajiesienunena, MNUpaMHIbl, I[PHU3MBI,
WIMHApA, KOHYCa, [1apa; yMEHUE N300pakaTh MHOTOTPaHHHUKH
U TOBEPXHOCTH BpAILEHUs, UX CEUYEHHUS OT PYKH, C IOMOIIbIO
YEpPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMEHUE
pacrio3HaBaTb ~ CHUMMETPUIO B  IIPOCTPAHCTBE;  yMEHHUE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPAHHUKY;

- YMeThb ONEpPUPOBATH MOHATUSAMU: JIBUKEHUE B IMPOCTPAHCTBE,
1o 00HbIe (UTYPBI B IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIICHUE
oI MOBEPXHOCTEH U 0OBEMOB MOAOOHBIX (GUIYp IpH
pEIIeHNN 33/]1aY;

- YMETh BBIYUCIATH T'€OMETPUUYECKUE BEIMUYUHBI (IJIMHA, Yrod,
wiomaab, 00beM, IUIOWAAb IOBEPXHOCTU), HUCIOJb3YS
U3y4eHHbIE POPMYJIBI U METOBI;

- YMETh OINEpUPOBATh MOHATHSAMH: HPSIMOYroJibHAs CHUCTEMaA
KOOP/IMHAT, KOOPAUHATBl TOUYKH, BEKTOpP, KOOPJUHATHI BEKTOPA,
CKaJSIpHOE IPOU3BEJIEHUE, YOl MEXIy BEKTOpaMH, cyMMma
BEKTOPOB, IIPOM3BEJIECHUE BEKTOpAa Ha YHUCIIO; HAaXOAWUTb C
MTOMOMUIbIO U3YYEHHBIX (DOPMYI KOOPJIMHATHI CEPEUHBI OTPE3Ka,
paccTosiHuE MEKIY JBYMS TOUKaMU;

- yMeTb BbIOMpaATh TOAXOASIIMN M3YyYEHHBIH METOHA JUIs
peleHusl 3ajadd, paclo3HaBaTh MaTeMaThdyeckue (akThl U
MaTeMaTUYeCKUe MOJEIN B TMPUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME IPUBOAMUTH IPUMEPHI
MaT€MaTH4eCKUX  OTKPBITMM  POCCHMCKOM W MUPOBOHU
MaTeMaTHYECKON HaYKH;

- YMETh ONEpPUPOBATH MOHITUSIMH: MHOKECTBO, ITOJIMHOKECTBO,
omepanuuy  HaX  MHOXECTBAMH; yYMEHHE  HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapaT JUisl OMHCAHUS peallbHbIX
IIPOLIECCOB M SIBJIEHUM IIPU PELIEHUU 3a/1ad, B TOM 4YHCIE U3
JIPYTUX y4eOHBIX MPEAMETOB;

- yYMEHHE OIepUpOBaTh MOHATHAMU: TIpad, CBI3HBIA Tpad,
JepeBO, IUKJI, Tpad HA IUIOCKOCTH; yMEHHE 3aJlaBaTh U
OMHUCHIBATh Tpadbl PA3IUYHBIMH CIOCO0AMM; HCIOIb30BATh
rpadsl IpU peleHnH 3a1ady,




- YMEHHE OINEpPUpPOBATH MOHATUSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPSKEHHOE KOMIUJIEKCHBIE YHMCJIa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4YMcia, (opMmMa 3alMcl KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKAss M anredpamdeckas);
yMeTh  NPOMU3BOIUTH  apudmMernueckue  JIEHCTBUS €
KOMIUIEKCHBIMU YUCJIaMU; IPUBOANUTD IPUMEPHI UCIIOIb30BAHUS
KOMILJIEKCHBIX YHCEI

OK 02 MHcoonp3oBarth
COBpPEMEHHBIC CpEJCTBA

NOWCKa,  aHauu3a |
UHTEPIIpETaInN
uHpopManuy, u
UH(pOpPMaIMOHHBIE
TEXHOJIOTUH TSt
BBITIOJTHEHUS 3amaq
pohecCHOHATTLHOM
JeATEIILHOCTH

B  o0mactu  [EHHOCTH  HAyYHOTO
c(hOpMUPOBAHHOCTh MHUPOBO33PECHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO Ha
JMajgore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAaHHUE SI3BIKOBOM W  YHUTATEIbCKOU
KYJbTYpbl KaK CPeICTBa B3aUMOJEHUCTBUS MEXAY JIIOJIbMU
Y MTO3HAHUS MUPA;

OCO3HAHUE LEHHOCTH HAYyYHOH AESTeNbHOCTHU, TOTOBHOCTh

IIO3HAaHHUA: -

OCYIIECTBIATh ~ IIPOEKTHYID M HCCIELOBATEIBCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.
OBnagenue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEJbHBIMU ACHCTBUSIMMU:
B) paboTa ¢ uHpopmauei:

- BJAJACTb HABbBIKAMHU TIOJIYUCHUA I/IHCI)OpMaI_II/II/I nu3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSATCIIbHO
OCYHICCTBJIATL  TIOHMCK, aHAJIN3, CUCTCMATHU3allUI0 U

UHTEpIIpEeTalui0 MH(QOPMallUK pa3Iu4YHbIX BUJOB U (OpM
IIPE/ICTABIICHUS;

- CO3/1aBaTh TEKCTHl B pa3IWYHbIX (opMaTax C y4yeToM
Ha3zHauyeHUs MH(OpMaIUK U LIeIeBOI ayAUTOPUH, BEIOUpast
ONTUMAJIBHYIO (POPMY IIpe/ICTaBICHUS BU3yaTU3alllu;

- OLIEHUBATh JOCTOBEPHOCTh, IETUTUMHOCTb MH(OPMAIUH,
€€ COOTBETCTBHE INPABOBBIM M MOpPAIbHO-3TUYECKUM

HOpMaM;
- MCIIOJIb30BAaTh Cpe/icTBa HH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B pelieHnn

KOIHUTUBHBIX, KOMMYHHWKATUBHBIX W OPraHU3allMOHHBIX

- yMETb ONEpHpPOBATh HOHATUAMM: palMOHaJIbHAs (QyHKIUS,
HoKa3aTesbHast byHKLIHA, CTEIEeHHast byHKLU,
norapupmuueckas (yHKIHS, TPUTOHOMETPHUECKUE (YHKIIHH,
oOpaTHble (DYHKIMHM; yMEHHE CTPOUTh IpadUKU H3Y4YEHHBIX
¢GyHKIMHI, UCHOIB30BaTh IpaUKU IpU U3YYEHUH IPOLECCOB U
3aBUCUMOCTEH, NpU pelIeHUuH 3aJad U3 JAPYrux Yy4eOHBIX
NPEIMETOB | 3a/1a4 U3 peaslbHOW KHU3HH; BRIpaXaTh (hopMymamu
3aBUCUMOCTH MEX/y BEJIUUYNHAMY;

- YMEThb ONEpUPOBATh MOHATHSAMH: TOXIECTBO, TOXKIECCTBEHHOE

npeoOpa3oBaHue, YPaBHEHHUE, HEPABEHCTBO, cucTema
YPaBHEHUN W HEPABEHCTB, PAaBHOCHUIBHOCTb YpPaBHEHWI,
HEPAaBEHCTB U CHUCTEM palMOHAIbHBIC, HWPPALMOHAJIBHEIC,
ITOKa3aTeNbHBIE, CTEIICHHBIE, Jgorapu@muueckue,

TPUTOHOMETPUYECKUE YPAaBHEHHs, HEPABEHCTBA M CHCTEMBI;
YMETb penlaTh ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TIOMOIIIbIO
pa3IM4YHBIX IIPUEMOB; pellaTb YpaBHEHWsS, HEPABEHCTBA U
CUCTEMBI C IIapaMeTpPOM; MPUMEHSATh YpPaBHEHMsI, HEPABEHCTBA,
UX CHUCTEMBI JJIsl PEUICHHs MaTEMaTHMYECKHUX 3aJad U 3ajad u3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

- yMeTb CBOOOJHO OIEPUPOBATh MOHATHSAMU: JIBUXKEHUE,
napajuleNIbHBIM  MEepPeHOoC, CHUMMETPHS Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue MOJ00MS, OJO0HBIE
burypsl; yMeTh pacrno3HaBaTh paBHbIE U MOAOOHBIE (PUTYpPHI, B
TOM 4YHCJIE€ B TPUPOJE, HCKYCCTBE, AapXUTEKType; YyMEThb
UCIIONIb30BAaTh ~ TEOMETPUYECKHE  OTHOIICHHS,  HaXOJUTh
reOMETPUYECKHE BEIMYMHBI ([UIMHA, Yroj, IUIOIMaab, 00beM)
IpU pelleHnd 3ajJad U3 JpYruX Yy4eOHBIX MNPEAMETOB U U3
peanbHOU KU3HU




3a/1a4u ¢ coOmoaeHueM TpeOOBaHU SPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHHSI, TTPABOBBIX

u TUYECKHX  HOPM, HOPM uH(OPMAIMOHHON
0e30I1aCHOCTH;
- BJAJETh HaBBIKAMHM  pPACIIO3HABAHUS M  3alIUTHI

uHopManuu, HHHOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH

OK 03 IlnanupoBaTh u
peaTr30BHIBATH
coOCTBEHHOE
npodeccuoHalbHOE U
JUYHOCTHOE  pa3BUTHE,
HpEeANPUHUMATEIBCKYIO
JESITeITIbHOCTD B
po(hecCHOHATLHOM
chepe,  HUCMONB30BATH
3HaHUS 1O (HPUHAHCOBOMU
IPaMOTHOCTH B
pa3JIMYHBIX JKU3HCHHBIX
CUTYyaIHUsIX

B o0nactu 1yXOBHO-HPAaBCTBEHHOT'O BOCTIUTAHUS:

- c(hOpMHPOBAHHOCTb  HPABCTBEHHOI'O  CO3HAHMUA,
THYECKOTO MOBEICHMS;

- CIIOCOOHOCTH OIICHWBAaTh CHTYallUI0 W MPUHAMAThH
OCO3HAHHbIC PpEIICHUs, OPHEHTUPYSICh Ha MOPAJIBHO
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHHUE JINYHOTO BKJaJa B MOCTPOCHHE YCTONUMBOIO
Oynyuiero;

- OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSAM U (MJIH)
JpYT'MM 4j€HaM CEMbH, CO3JaHMIO CEMbU Ha OCHOBE
OCO3HAaHHOI'O IPHUHATUS LEHHOCTEH CeMeHHOW JKHU3HU B
COOTBETCTBHUH C TPaAHIUAMHU HapoJ0B Poccuu;

OBnajieHne YHUBEPCAIbHBIMU PETYISTUBHBIMU
NEUCTBUSIMH:

a) caMOOpraHu3aLus:

- CaMOCTOSITENbHO  OCYIIECTBIISATH  IO3HABATEJIbHYIO
NeSITeIbHOCTb,  BBIBIATH  NPOOJEMBbI, CTaBUTb U
dbopmyIupoBaTh COOCTBEHHBIC 3a/1a4yu B 00pa30BaTEIHHON
NeSITeIbHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PelIeHus: MpoOIeMbl ¢
y4ETOM MMEIOLIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHHIA;

- JlaBaTh OIIGHKY HOBBIM CHUTYalMsIM; CIOCOOCTBOBATH
(GOPMHUPOBAHUIO W TIPOSBICHUIO HIMPOKOH OJPYIUIMHA B
pasHbIX 00JacTAX 3HAHWUN, MOCTOSHHO MOBBIMIATH CBOM
00pa3oBaTeNbHbII U KYJIbTYPHbBIH YPOBEHb;

0) CaMOKOHTPOJIb:

UCTIOJIB30BaTh NMPUEMBI Pe(IIEKCHUH TS OIIEHKH CHTYAaIlWH,
BbIOOpa BEPHOT'O PEIICHUS;

- YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO IPHUHUMATh

- YMETb OIIEPUPOBATH IIOHATUSAMU: PALlUOHAIIBHBIE,
UppaIHOHAIIBHEIC, HOKa3aTelbHbIC,
JorapupMUUEcKue,  TPUTOHOMETPUYECKHE
HEPABEHCTBA, UX CUCTEMBI,

- YMETh ONEPUPOBATh MOHATHAMH: MHOIOIDAaHHUK, CEUCHHUE
MHOIOTpaHHMKa, KyO0, MNapajulesienunesa, npusma, HNUpaMUJa,
durypa ¥ TOBEpXHOCTh BpAIlCHUsS, LMIMHIP, KOHYC, wLIap,
chepa, cedeHus: GUTypbl BpaIlllCHHS, IIOCKOCTh, KACAIOLIASCS
cdepbl, IUIMHAPA, KOHYCA, IJIOMIAIb IOBEPXHOCTH MHPAMUIBL,
NpU3MBI, KOHYCa, IWIMHIpA, Miomans chepsl, o0bem Kyoa,
OPSIMOYTOJIBHOTO  TapajUiesIeliie/ia, [MHPAMHUbl, I[PH3MBI,
WIMH]PA, KOHYCA, IIapa; yMEHHEe U300pakaTh MHOTOTPAHHUKH
U TOBEPXHOCTH BPAIICHHsS, UX CEYCHUS OT PYKH, C MOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB; YMETh
pacmo3HaBaThb ~ CHMMETPHIO B TPOCTPAaHCTBE;  YMETh
pacro3HaBaThb MMPaBHUJIbHBIC MHOTOI'PAaHHUKH;

- YMETh ONEPHPOBATh IMOHATHSIMHU: TPSMOYTrOJIbHAs CHUCTEMa
KOOpAUHAT, KOOPpAWHATBI TOYKH, BEKTOP, KOOPJAHWHATBI BEKTOpPA,
CKaJIIPHOE TIPOM3BEICHUE, YO MEXIy BEKTOpaMH, CyMMma
BCKTOPOB, IPOU3BCACHHUEC BCKTOpPAa Ha YHUCIIO;, HAXOJUTh C
NOMOUIBIO U3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEIUHBI OTPE3KA,
pacCTodHNUE MEXKIY ABYMS TOUKaAMU

CTETCHHBIE,
yYpaBHEHUS U




PEIICHUS TI0 UX CHUKEHUIO,

B) OMOIIMOHAJbHBIA  WHTEIJIEKT,
c(hopMUPOBAHHOCTH:

BHYTPEHHEH MOTHUBAIIMM, BKJIIOYAIONIEH CTPEMIICHHE K
JIOCTHIKCHHIO e u ycrexy, ONTHMHM3M,
WHULIMATUBHOCTb, YMEHUE JICUCTBOBATh, UCXO/SI U3 CBOMX
BO3MOKHOCTEI;

- OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh
SMOITMOHAIBHOE COCTOSIHHE JIPYTUX, YYUTHIBATH €ro IPH
OCYIIECTBIICHUU  KOMMYHHKAI[UH,  CIHOCOOHOCTH K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH
BBICTPAUBAaTh OTHOIICHUS C APYTUMU JTIOAbMH, 3a00TUTHCS,
MPOSIBIISATH MHTEPEC M pa3peniaTh KOHQIHKTHI

MIPEATIOIArato i

OK 04 DddexruBHO
B3aUMOJCHCTBOBAaTh U
paboTaTth B KOJUICKTHBE
1 KOMaHe

FOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U
CaMOOTIPE/ICIICHUIO;

- OBIAQJCHHE HaBBIKAMH Y4eOHO-HCCIIEIO0BATEILCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OBnaneHue YHUBEPCAITbHBIMHU KOMMYHUKaTUBHBIMU
NEUCTBUSIMH:

0) cOBMECTHas JIeSITEIIbHOCTD:

- IOHUMATh ¥ UCTOJB30BaTh NMPEUMYIIECTBA KOMAHIHOU U
WHAUBUAYAIbHON paboTHI;

-  TOpUHUMATh  1€TM  COBMECTHOM  JCSTEIHHOCTH,
OpraHU30BBIBATh M KOOPAUHUPOBATH JEUCTBUS 1O €€
JOCTH>KEHHIO: COCTABJIATh IUIAH JEWCTBUHM, PACIPENEIATh
poIuM C y4eToM MHEHUH yYaCTHHKOB OOCYXIaTh
pe3ynbTaThl COBMECTHON PabOTHI;

- KOOPIWHUPOBATH W BBHIMONHITH PabdOTy B YCIOBHSX
peabHOTO,  BHPTYAIBHOTO U  KOMOWHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYIIECTBJISITh TTO3UTUBHOE CTPATETMUECKOE MOBE/ICHNE B
pa3IMYHBIX  CHUTYyalUsX, MPOSBIATH TBOPUYECTBO U
BOOOpaxxeHue, OBITH WHUIINATHUBHBIM. OsnazneHue
YHUBEPCAIbHBIMH PETYISATUBHBIMH JI€UCTBUSIMU:

T') MPUHSTHE Ce0s U IPYTUX JIIOJICH:

- yMEThb OIIEpUPOBATh NOHATHUSAMH: CIy4alHBIA ONBIT H
ciydaifHoe COOBITHE, BEPOSITHOCTD CIIYYallHOTO COOBITHS, YMETh
BBIYHCIIATE BEPOSTHOCTH C HCIOJB30BAaHHEM TIpapHUECKUX
METO/OB; TPUMEHATh (OPMYIBI CIOXKEHHS M YMHOKCHHS
BEPOSTHOCTEH, KOMOWHATOpHble (aKkTbl u (QOPMYIBl IpH
pelIeHnH 3ajad; OIEHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH;
3HAaKOMCTBO CO CIy4alHbIMM BEMYMHAMH; YMEHHUE MPUBOJIUTH
IIPUMEPHI TPOSIBIICHHUS 3aKOHA OOJIBIIMX YMCEN B MPUPOJHBIX H
OOI1eCTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJIHO OTMEPUPOBATH MOHIATHUSMHU: CTENCHD C IEJIBIM
rokaszaTejeM, KOpPEHb HaTypaJbHOM CTEMEHH, CTENeHb C
palMOHANIBHBIM  TTOKa3aTeJieM, CTENeHb C JACHCTBUTEIHHBIM
(BeliecTBEHHBIM) IIOKa3areneM, JiorapudM 4uciaa, CHHYC,
KOCHHYC U TaHT'€HC TIPOU3BOJIHLHOTO YHCIIA;

- yMeTh CBOOOJHO ONEPUPOBATh MOHATUAMU: rpaduK (yHKINH,

obpatHas  GyHKOMS, KOMITO3HMIMS  (PYHKIUH, JTHUHEHHas
GbyHKIMS, KBaApaTUIHAs PYHKIIUS, CTCTICHHAS byHKIUS ¢
[eabIM  TIOKa3aTelieM,  TPUTOHOMETpUUYecKne  (YHKIIHH,

oOpaTHbIe TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTeslbHas |
norapudmuueckas (QYHKIOUH; yMETb CTPOUTH TIpaduku
(GyHKUMH, BBITOTHATH MpeoOpazoBaHus TpadUKOB (HYHKIIMIA;
YMETh HCHOJIb30BaTh Tpaduku GYHKIMA JUIsI  U3yYCHUS
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- IPUHAMATh MOTHBBI M QpTyMEHTHI APYTUX JIOACH TpH
aHaJIM3e PE3yNIbTATOB JIEATEITHHOCTH;

- NpHU3HABaTh CBOE IPABO W INPaBO JPYruX JIOJACH Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh IIOHMMATh MHUpP C TO3HMIIMU
JIPYTOro 4eJIOBeKa

MPOLIECCOB M 3aBUCUMOCTEH MpH pEUIeHUH 3a/Jad U3 JPYTrux

y4eOHBIX TPEIMETOB M W3 pealbHOM JKU3HU; BBIPAXaTh
dbopMynaMu  3aBUCHUMOCTH  MEXAY BEIMUYMHAMHU; YMETh
CBOOOJTHO ONEpUPOBATh MOHATUAMHU: YETHOCTh (YHKIIHUH,
NEePUOANYHOCTh  (YHKIUH,  OrPAaHUYEHHOCTb  (DYHKIUH,

MOHOTOHHOCTH (DYHKITUH, SKCTpeMyM (YHKIIMH, HAaHOOJbIIee U
HauMeHblllee 3HA4eHHUs (QYHKIUM Ha TPOMEXKYTKE; YMETb
NPOBOJUTH HCCIIEAOBaHNE (YHKIMHM; YMETh HCIOIb30BaTh
cBoricTBa W rpaduku (QYHKIUN [ pelieHUus YypaBHECHHH,
HEpPAaBEHCTB W 3ajad C [apamMeTpaMu; u300paxarb Ha
KOOPJIMHATHOM IUIOCKOCTH MHOXECTBAa PEIICHUN YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

OK 05 OcymecTBisaTs
YCTHYI0 U THCHBMEHHYIO
KOMMYHUKAIUIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit ®@enepanun
C y4eToM OCOOEHHOCTEeH
COLIMAJIBHOTO u
KYJIbTYPHOTO KOHTEKCTa

B o6nacTu 3cTeTHYecKOro BOCIUTAHUSA:

- DCTETUYECKOE OTHOLIEHHWE K MMpPY, BKIIOYAs ICTETUKY
ObITa, HAy4YHOTO M TEXHUYECKOr0 TBOPYECTBA, CIIOPTA,
TpyZJa U OOLECTBEHHBIX OTHOILLICHUII;

CHOCOOHOCTh BOCIIPUHUMATD Pa3JInYHbIE BU]IbI UCKYCCTBA,
TpaAULMd M TBOPYECTBO CBOETO M JPYTUX HApOJIOB,
OILYLIaTh SMOLIMOHAIILHOE BO3JEHCTBUE UCKYCCTBA,

- yOeXJIEHHOCTh B 3HAUMMOCTH JJIsl IMYHOCTH U 00IIecTBa
OTEUYECTBEHHOI0O M MHPOBOIO MCKYCCTBA, OJTHUYECKHUX
KYJIBTYPHBIX TPAIULMN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPDQXKCHMIO B pa3HbIX BHAAX
HCKYCCTBA, CTPEMIJICHUE MPOSABIIATh Ka4eCTBA TBOPUYECKOU
JINYHOCTH;

Osnanenue YHUBEPCATbHBIMHU KOMMYHHUKATHBHBIMU
JEHCTBUSMU,

a) oOIIeHue;

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCEX cepax KU3HU;

- pacmo3HaBaTh HeBepOalbHBIE CpEACTBa  OOIICHWS,

NOHUMAaTh 3HAYEHHE COLIMAIBHBIX 3HAKOB, pPaclo3HaBaTh
NPEANOCBIIKM  KOH(QIUKTHBIX CHTyallMd W CMATYaTh
KOH(JIUKTBI;

- pa3BepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

- YMeTb OIIEpUPOBATh MOHATUSAMHU: CpEIHEE apHU(PMETHUYECKOE,
MeAMaHa, HauOOoJblllee W HauMEHbIIEe 3HAYeHUs, pa3Max,
JMCIIepCcHs, CTaHJApTHOE OTKJIOHEHHE YHUCIOBOro Habopa;
YMEHHME  M3BJIEKaTh,  HMHTEPIPETHUPOBATH  MH(OpPMALHUIO,
IpEeJCTaBICHHYI0 B TalnMuax, Ha JaudarpaMMax, TIpadukax,
OTpaXKarolllyl0 CBOWCTBAa pealbHbIX IPOLECCOB M SBICHUII;
NPEJCTaBIATh MHPOPMALIMIO C NMOMOIIBIO TAONHUIl U JHarpaMm;
UCCJIEIOBaTh CTATUCTUYECKHE JIaHHBlE, B TOM YHCIE C
IpUMEHEHHEM TpapUUECKUX METO/I0B U AJIEKTPOHHBIX CPEJICTB;
- YMEThb ONEepUPOBATh MOHATHSMH: TOYKa, MpsiMasi, IIOCKOCTb,
IIPOCTPAHCTBO, BYTPAHHBIM YroJl, CKPEIMBAIOIIUECS HPSIMBIE,
NapajuleIbHOCTh U MEPHEHJIUKYISIPHOCTh  MPSAMBIX U
IUIOCKOCTEM, YroJl MEeXAy NPSMBIMH, YTOJ MEXAYy NpsIMOH U
IJIOCKOCTBIO, YTOJl MEXY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU
JI0 IUIOCKOCTH, pacCTOSHUE MEXIY NpPSIMBIMH, PpAacCTOSHHE
MEXy TUIOCKOCTSIMH; YMETh MCIOJIb30BaTh IPU PEIICHUHU 3a/1a4
u3ydyeHHble (aKThl M TEOPEMBbl IUIAHUMETPUH; yMEHHE
OILICHMBATh pa3Mepbl 00BEKTOB OKPY’KAIOILIETO MHUPa
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OK 06
IpaKTaHCKO-
MaTPUOTHYECKYIO
MTO3HIHUIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOC TIOBEICHHUE
Ha OCHOBE
TPaIUIIUOHHBIX
00I1[eUeI0BEYUECKUX
LICHHOCTEH, B TOM YHCIIE
C y4eTOM rapMOHU3ALUU
MEKHAI[MOHAJIBHBIX U
MEXPEJIUTHO3HBIX
OTHOIICHHUH, TPUMEHSTH
CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO
MIOBEACHUS

[IposiBisiTH

- OCO3HaHWE OOYYAIOIUMHUCS POCCUMCKON TpakKIaHCKON
HUJICHTHYHOCTH;

- [IeJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHEH MO3UITUN
JUYHOCTU HA OCHOBE JIyXOBHO-HPABCTBEHHBIX IIEHHOCTEH
HaponoB Poccuiickoii ®denepanuu, HUCTOPUUECKUX H
HAI[MOHAJILHO-KYJIBTYPHBIX ~ Tpaauiui, (opmupoBanHue
CHUCTEMBbI 3HAUYMMBIX IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOTO MHUPOBO33PEHUS, IPABOCO3HAHMUS,
9KOJIOTUYECKOU KYJIBTYPhl CIIOCOOHOCTH CTaBUThH IEIHA H
CTPOUTH KU3HCHHBIC TJIAHbL;

B yacTu rpaxjaHCKOTO BOCITUTAHHUS:

- OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAXKEHHE 3aKOHA U TIPABOIIOPSAJIKA;

- IPUHATHE TPAJAUIMOHHBIX HAIMOHATBHBIX,
0011IeYeIIOBEYECKHUX T'YMaHUCTUYECKUX u
JIEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTbB IMPOTHUBOCTOSTH HICOJIOTUN
HKCTpEMHU3Ma, HaIlMOHAIN3MA, KCeHO(hoOuH,
TUCKPUMHUHAIIMM ~ TI0  COLUAIbHBIM,
pacoBbIM, HAITMOHAJILHBIM TTPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JE€ATEIbHOCTh B
WHTEpecax TpakJIaHCKOTO oOIecTBa, y4YacTBOBaTh B
caMOyIpaBlieHUHU B 00111e00pa30BaTebHOIN OpraHU3aIiy 1
JIETCKO-FOHOIIECKUX OpTraHU3aIHIX;

- yMEHHME  B3aUMOJCHCTBOBaTH C  COLMAIBHBIMU
WHCTUTYTAaMH B COOTBETCTBHU C UX (QYHKIHSIMH H
Ha3HAYCHHEM;

PCINUTUO3HBIM,

- TOTOBHOCTh K TYMaHHTApHOM M  BOJOHTEPCKOU
JeATEIbHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUS:

- c(OPMUPOBAHHOCTh ~ POCCHICKOU rpak1aHCKOU

WUJEHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K CBOEMY Hapoay,
4yBCTBa OTBETCTBEHHOCTH Inepen PoaunHoi, ropaoctu 3a
CBOM Kpai, cBOW PoanHy, CBOM S3BIK M KYJIBTYpY,
IIPOLIJIOE M HACTOSALIEe MHOIOHALMOHAJIBHOIO Hapoaa
Poccnu;

- YMETh peliaTh TeKCTOBBIE 33/]Ja4M Pa3HbIX THIOB (B TOM UYHCIE
Ha MPOIICHTHI, JOJH W YacTH, HA JBUKEHHE, padOTy, CTOMMOCTh
TOBapOB W YCIYyr, HAJOTH, 3aJauyd W3 OOJACTH YIpaBlICHUS
JUYHBIMU M CEMEHHBIMH (PHHAHCAMU); COCTABJISATh BBIPAKCHUS,
YpaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI IO YCJIOBHUIO 3aJa4H,
HCCJIEI0BATh MOJIy4YeHHOE pelieHue u OIICHUBATH
MPaBI0N0I00HOCTH PE3yJIbTATOB;

- * ymemv onepupogamsv NOHAMUAMU: OnpedeneHue, aKCuomd,
meopema, cledcmeue, C8OUCMB0, NPU3HAK, OOKA3AMeNbCMEO,
PABHOCUNbHBIE  (POPMYAUPOBKU,  YMemb  OPMYIUpPosams
obpamuoe u NPOMUBONONONCHOE YMEepIHCcOeHue, NPUsoOUmMs
npumepvl U KOHMPHPUMEP®L,  UCNONIb306AMb  MEmoo
MamemMamuyeckol UHOYKYuu, nposooums O00KaA3amebHble
paccyxcoenus npu peulenuu 3a0ad, OYEeHU8AMb N0SUYECK)IO
NPABUILHOCMb PACCYIHCOCHUL,

- *  yumemv  c60600HO  onepuposamv  NOHAMUAMU:
nOC1e008amMenIbHOCb, apugmemuueckas npoepeccus,
eeomempuyeckas — npoepeccus,  OecKoHeuHo — yOwlearouas
2eomMempuyeckas Nociled08amenbHOCMb;,  yMemsb  3a0d6ambs
nOC1e008amMeNbHOCMU, 8 MOM YUCILEe C NOMOWbIO PEKYPPEHMHBIX
dopmyn;

- * ymemv 6viOUpamv NOOXOOAWUU MemOoO Ol peuleHus
3a0auu, NOHUMAHUE 3HAYUMOCIU MAMEMAMUKU 6 U3YYeHUU
NPUPOOHLIX U OOWECMBEHHBIX NPOYECCO8 U SGNEeHULl, YMemb
PACNO3HABAMb NPOSIGIEHUE 3AKOHO8 MAMEMAMUKU 8 UCKYCCMEE,
yMemb NpUBOOUMb NpUMepbl MAMeMamuyeckux OmKpblmul
POCCULICKOU U MUPOBOU MAMEMAMUYECKOU HAYKU
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- IIEHHOCTHOE OTHOULICHHE K TOCYJApCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U IPUPOJHOMY HACICIUIO IAMATHUKAM,
TpazuuusaM HaponoB Poccunm, nocrwxkenusMm Poccum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ueiHas yOeX1€HHOCThb, TOTOBHOCTb K CIIYKEHUIO U
3amure OTedecTBa, OTBETCTBEHHOCTb 3a €ro CyzanOy;
OCBOCHHbIE O0YYAIOLUMHCA MEXIPEAMETHbIC MOHATUS U
YHUBEpCaJbHble yueOHbIE JEHCTBUS  (PETYISTUBHBIE,
II03HABATEJIbHbIE, KOMMYHHUKATHUBHBIE);

- CIIOCOOHOCTh UX HCII0JI30BAHUS B [103HABATEIbHON

Y COLMAIbHOMN IIPAKTUKE, TOTOBHOCTb K
CaMOCTOSITEIIbBHOMY IIJJAHUPOBAHUIO M  OCYHICCTBIICHHUIO
y4yeOHOIl ~ NesATeNbHOCTH,  OpraHu3aluM  y4yeOHOro
COTPYIHUYECTBA C [EJAaroru4ecKUMM pabOTHUKAMU U
CBEPCTHHUKAMM, K Y4aCTHIO B [IOCTPOECHUU
MHAUBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

OK 07 CopneiicTBOBaThH

COXpaHEHHIO
OKpyXarlel  cpemsl,
pecypcocOepekeHuIo,

OPUMEHSTh 3HaHUA 00
U3MCHEHUU KJINMarTa,
MPUHIIUITBI OePEKIUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIENCTBOBATE B
Ype3BBIYAHBIX
CUTYAITUSIX

- OBIQJCHHE HaBBIKAMH Y4eOHO-HCCIEIO0BATEILCKOM,
MPOEKTHOM M COIIMAJIbHON JEATEIIbHOCTH

- HE IpUHUMAThb  JEUCTBHUs, IMPUHOCALIUE  BpEX
OKpYKarollei cpere;

- YMETh IIPOTHO3UPOBATH HeOJIaronpusTHhIE
DKOJIOTUYECKHE ITOCJIE/ICTBHS pEANPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPALLATh UX;

- paclIMpUTh ONBIT  JEATEIBHOCTH  JKOJOTMYECKOU
HaIpaBJICHHOCTY;

- pa3pabaTbiBaTh IUJIaH pEIIEHUs NPOOJIEMBbI C Y4YETOM
aHaJIM3a MMEIOIIMXCSA MaTepUaIbHBIX M HEMaTepUaAJIbHBIX
pecypcos;

- OCYILECTBJIATH IIEJICHANIPABIEHHBIM IOUCK IE€peHoca
CPEICTB U CHOCOOOB JEUCTBUS B MNPOPECCHOHATBHYIO
cpeny;

- YMCTb NCPEHOCHUTH 3HAHUA B ITIO3HABATCIBHYHO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEIIbHOCTH;

- Op€ajiaratb HOBEIC ITPOCKTHI, OLUCHUBATh UACHU C IMO3UIUN
HOBH3HBI, OPUTHHAIIBHOCTH, TPAKTUYECKOW 3HAYUMOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI

- yMeThb ONEpUPOBaTh MOHATUAMH: (DYHKIMS, HENpepbIBHAS
GyHKIMS, TNPOM3BOAHAS, IEpPBOOOpa3Has, OMpPEIEIECHHBII
UHTETpaJl; yMETb HAaxOIUThb IPOU3BOAHBIE DJIEMEHTAPHBIX
(GyHKIMHI, UCHIONB3YS CIIPAaBOYHbIE MaTEpHaJIbl; UCCIIENOBATh B
OPOCTEHIIMX Caydasx (PYHKIMM Ha MOHOTOHHOCTb, HaXOJUTh
HauOOJbIINE W HAUMEHbIIWE 3Ha4YeHHs (YHKUUH; CTPOUTH
rpadpuKd  MHOTOYJIEHOB C  HCHOJb30BAHWMEM  armapara
MaTEeMaTHUYeCKOr0 aHaiu3a; MPUMEHSTh MPOU3BOAHYIO IPHU
pelleHnn  3aJad  Ha  JBWJKEHHWE;, pelaTb  IPaKTHKO-
OpUEHTUPOBAaHHBIE 3a/ladyl Ha HauOOJbIINE W HaUMEHbIINE
3HAUYEHUS, HA HaX0XJACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBAThH MOHATUSAMU: JIBUKEHHE B MPOCTPAHCTBE,
1o 100HbIe (UTYpBI B IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHUE
ioniaied MOBEpXHOCTEW M 00BEMOB MOJOOHBIX (Uryp Mpu
pEILIEHNN 3a/]adY;

- YMeThb BBIYMCIATH T€OMETPUYECKHE BENUYMHBI (JIJIMHA, yTrodl,
wiomaab, o0beM, IJIOUaJb MOBEPXHOCTH),  HCIOIB3YS
U3y4eHHbIE (POPMYJIBI U METOMbI
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B JIEITEIBHOCTh, OIICHHBATh COOTBETCTBHE PE3yIHTATOB
eJIsIM

IIK 1.2 BuImomaars
Tororpaduyeckue
CBbEMKU Pa3IMYHBIX
MacITadoB

Ognanenue YHUBEPCAJIbHBIMU y4eOHBIMU
IIO3HABATCIIbHBIMU I[eI>'ICTBI/I$IMHI

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

OTIPE/ICIIATh IENU JEATSIBHOCTH, 3a7aBaTh MapaMeTpbl H
KPUTEPHH UX JOCTHKEHHUSI

0) 0a30BbBIC UCCIIEAOBATEIIbCKUE ACHCTBUA:

CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIILHOMY TOUCKY
MCTOHOB PCHICHUA IMPAKTUYCCKHUX 3aaa4, HNPUMCHCHHIO
pa3InYHBIX METOOB TIO3HAHUS;

AHAJIM3UPOBATEL IMOJYYCHHBIC B XOJAC PCHICHUA 3aaayu
pe3ynbTaThl, KPUTHYECKH OIEHUBATh UX JTOCTOBEPHOCTH,
MMPOrHO3NpPOBATh U3BMCHCHHUEC B HOBBIX YCIIOBUAX,

yMETh T[EPEeHOCUTh 3HaHUSA B TMO3HABATEIbHYID U
MMPAKTUYCCKYIO oOJractu KU3HCACATCIIBHOCTH.

- YMEThb BBIYHUCISATH T'€OMETPUUYECKHE BETUUYMHBI (UIMHA, YO,
wiomaab, o00beM, IUIOHmaab MOBEPXHOCTH), HCIOIB3YS
M3Y4YEHHbIE (OPMYIIBI U METOIBI;

- YMEThb OIEPHPOBATH MOHATUSAMH: TPSMOYTOJbHAS CHCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOpP, KOOPAHHATHI BEKTOPA,
CKaISIPHOE TIPOM3BEICHUE, Yrojl MEXAYy BEKTOpaMH, CyMMma
BEKTOPOB, MPOM3BEIEHHWE BEKTOpa HA YHWCIO; HAXOAWTh C
MIOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPAWHATHI CEPEeIMHBI OTPE3Ka,
paccTosiHuEe MEXKIY IBYMS TOUKaMU;

- YMEeTh ONEpUPOBATHh MOHATHUSMHU: TOUKA, MPSMasi, TUIOCKOCTH,
IPOCTPAHCTBO, JBYTPAaHHBIA Yroj, CKpELIUBAIOIIUECcs MPSMBIE,
NapajyieIbHOCTh M MEPIEHAUKYISAPHOCTh  TMPSIMBIX U
IUIOCKOCTEH, yroid Mexay MpsIMBIMH, YTrojl MEXAy NpsMON U
TUTOCKOCTBIO, YTOJI MEXIY TUIOCKOCTSIMH, PACCTOSHUE OTTOYKH
JI0 TUIOCKOCTH, PAacCTOSHHUE MEXIYy MpsMBIMH, PAaCCTOSHUE
MEXIYy IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MpPU PEIICHUH
3ajjady U3ydeHHbIE (aKThl U TEOPEMbl MJIAHUMETPUHU; YMEHHE
OIICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETh CBOOO/IHO ONEPHPOBATH MOHATHIMU: CTENIEHb C LIEIBIM
mokaszarejieM, KOpPEHb HaTypaJlbHOH CTETNEHH, CTENEeHb C
palMOHATIBHBIM [OKa3aTeJeM, CTeNeHb C JAeHCTBUTEIbHBIM
(BemIECTBEHHBIM) TIOKa3aTeseM, Jiorapudm dYucia, CHHYC,
KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCIIA;

- YMETh ONEepUpPOBaTh MOHATUIMHU: Ipad, CBSI3HBIN rpad, nepeso,
UK, Tpad Ha IJIOCKOCTH; yYMEHHE 3aJlaBaTh W OIHCHIBATH
rpadpl pa3IMYHBIMUA CIOCOOAMHU; HCIIONB30BaTh Tpadbl mpu
peLIeHUH 3314
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IIK 2.2 BuIIOIHATH
rpaioCTPOUTENBHYIO
OIICHKY TEPPUTOPUHU
IIOCCIICHUS

Ognanenue YHUBEPCATbHBIMH
IIO3HABAaTCIIbHBIMU ﬂeﬁCTBHﬂMHZ

a) 0a30BbIC JIOTHYECKUE JICHCTBHS:
OTIPE/ICIIATh MENU JEATSIBHOCTH, 3a7aBaTh MapaMeTpbl H
KPUTEPHH UX JOCTHKEHHS

0) 6a30BBIC UCCIICIOBATEIILCKHE JICHCTBUS:

CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIILHOMY TOUCKY
MCTOHOB PCHICHUA IMPAKTUYCCKHUX 3alda4d, HNPUMCHCHHIO
Pa3IMYHBIX METOIOB TIO3HAHUS;

AHAJIM3UPOBATL IIOJNYYCHHBIC B XOJAC PCHICHUA 3adaydyu
pe3yJbTaThl, KPUTUYCCKH OIICHUBATh HMX JIOCTOBEPHOCTH,
IMPOrHO3NpPOBATh U3BMCHCHHUEC B HOBBIX YCJIIOBHAX,

yMETh T[EPCHOCHTh 3HAHHWS B IIO3HABaTCILHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HECATCIIEHOCTH.

y4eOHBIMU

- yMeThb ONEpUPOBaTh MNOHATUAMH: (DYHKIMS, HENpepbIBHAS
¢byHKUMs, TPOU3BOJHASA, TEpBOOOpa3Has, OMpeAeTICHHBIH
UHTETpaJl; yMETb HAaxOJUThb IPOM3BOJHBIC DJIEMEHTAPHBIX
(GyHKUIMH, UCHIOB3Ysl CIPABOYHBIE MAaTEpUAIIbl; UCCIEI0BATh B
IPOCTEHIIMX Caydasx (PyHKIMM Ha MOHOTOHHOCTb, HaXxOJUTb
HauOoNbIINE W HAMMEHbIIME 3HAa4YeHUs (DYHKIUIA; CTPOUTH
rpauKd  MHOTOYIEHOB C  HCIOJb30BAHWMEM  ammapara
MaTEMaTUYECKOI0 aHaliu3a; IPUMEHITh IPOU3BOAHYIO IpU
pelleHnn  3aJa4  Ha  JBWKEHHWE;, pelaTb  IIPAKTHKO-
OpUEHTUPOBAaHHBIE 3aJladyl Ha HaAuOOJIbIINE W HAUMEHbIINE
3HAYEHMS, HA HAXO0XICHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMEThb peliaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM UYHCIE
Ha IPOLEHTHI, 10JIM U YaCTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTh
TOBApOB W YCIYT, HAJlOTH, 3aJa4d M3 OOJIACTH YIIpaBIICHUS
JUYHBIMU M CeMEHHBIMM (PUHAHCAMU); COCTABIIATh BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA M MX CUCTEMbI 10 YCJIOBMIO 3aJayH,
HCCIIEI0BATh IIOJIyYE€HHOE peleHue u OLICHUBATH
MPaBIONIOI00HOCT PE3YIIbTATOB;

- YMeTb OIEPUPOBATH MOHATUSAMHU: CpEIHEE apHU(PMETHUYECKOE,
MeAuaHa, HauOoJblllee W HauMEHbIIee 3HAYeHUs, pa3Max,
JMCTIepCHs, CTaHJApTHOE OTKJIOHEHHE YHUCIOBOro Habopa;
YMETb U3BJIEKATbD, HUHTEPIPETUPOBATH uH(pOopMalLIo,
NpeJCTaBICHHYI0 B TalnMIax, Ha JAuarpamMMax, TIpadukax,
OTpaXkarolllyl0 CBOWCTBAa pealbHbIX IPOLECCOB M SBICHUII;
NPEJCTaBIATh MHPOPMALIMIO C MOMOIIBIO TaOJIUI U AHArpamM;
UCCJIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE C
IpUMEHEHHEM TpapUUeCKUX METO/I0B U AJIEKTPOHHBIX CPEJICTB;
- yMETb OINEpPUPOBaTh MOHATHAMHU: CIy4ailHBIH ONBIT |
cillyyaifHOe€ COOBITHE, BEPOSTHOCTh CIIy4aifHOTO COOBITHS;
YMEHHE  BBIUUCISATH  BEPOATHOCTb C  HCIOJIb30BAaHHUEM
rpadMuecKux METOJOB; TNPHUMEHATh (OPMYIBI CIOXKEHHUS U
YMHOXXEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI U (hOPMYJIBI
IIpU pEIIEHUH 3aJa4; OLEHUBAaTh BEPOSTHOCTU PEATBHBIX
COOBITHI{; 3HAKOMCTBO CO CIy4YallHBIMU BEIMYMHAMH; YMEHHE
NPUBOAUTH TPUMEPHI NPOSABICHHUS 3aKOHA OOJBIIMX YHCET B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;
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- YMeTb OINEpPUPOBATH IOHITUSMHU: MHOTOTPAHHHUK, CEUCHHE
MHOTOTpaHHHMKa, KyO, Mapajuieienunen, Npu3Ma, HHUpaMHna,
¢durypa M NOBEPXHOCTb BpAIlEHUs, LWIMHAP, KOHYC, IIap,
cdepa, cedeHus (UTYpbl BpallleHUs, TUIOCKOCTh, KacCaIoIIascs
cdepbl, LWIMHIPA, KOHYCA, IUIOIAAb OBEPXHOCTH MUPAMHUIB,
NpU3MbI, KOHYCa, IMIMHIpA, Momans chepsl, o0bem Kyoa,
IPSAMOYTOJIBHOTO — HapajJiesienunena, MUpaMHIbl, IPU3MBI,
WIMHAPA, KOHYCa, [1apa; YMEHUE N300pakaTh MHOTOTPaHHHUKH
U TOBEPXHOCTH BpAILEHUs, UX CEUYEHHUS OT PYKH, C IOMOIIbIO
YEPTEKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX CPEJICTB; yMEHHE
pacrio3HaBaTb ~ CUMMETPUIO B  IPOCTPAHCTBE;  yMEHHUE
pacrio3HaBaTh MPaBUIIbLHBIE MHOTOTPAaHHUKHY;

- yMeTb CBOOOJHO OIEPUPOBATh HOHATUSAMM: JIBUXKEHUE,
napajuieNbHBIA  TIEPEHOC, CHMMETPHs Ha TIUIOCKOCTH U B
IIPOCTPAHCTBE, MTOBOPOT, IpeoOpa3oBaHue NMOJ00Ms, OJO0HbIE
(GurypsI; yMeTh pacrio3HaBaTh paBHbIE U NOJOOHBIE (UTYPHI, B
TOM 4MCI€ B HPUPOJE, HUCKYCCTBE, apXUTEKTYpe; YyMETh
UCTIOJNB30BAaTh  T'C€OMETPHUYECKHME  OTHOIICHHSA,  HAXOJAUTh
reOMETPUYCCKHE BEIUYUHBI (JJMHA, YroJ, IUIOMIa/Ab, 00BEM)
NpU PEUICHWW 3a/a4 W3 APYruX Yy4eOHBIX TNPEIMETOB U W3
peanbHOU KU3HU;

- YMETh BBIYHCISATH T€OMETPHUYECKHE BEIWYMHBI (IJTMHA, YTOJ,
wiomaab, o00beM, IUIOLaJb MOBEPXHOCTH),  HCIIOJIb3YS
U3ydeHHbIE (POPMYIIBI U METO/IHI,

- yM€Th CBOOOJHO ONEpUPOBaTh MOHATHAMM: IpaduK (YHKIUH,
obpatHas  GyHKUMS, KOMIIO3HMIMS  (PYHKIUH, JWUHEHHas
¢byHKUus, KBagpaTUyHast PyHKIIH, CTeTIeHHAs byHkuus ¢
[EeNbIM ~ TOKa3aTejleM,  TPUTOHOMETpUYeckne  (yHKIIHH,
oOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMU, TOKa3aTelbHas M
norapudmuueckas  QYyHKIUH; yMETb CTPOUTH Tpapuku
(GyHKUIUH, BBITOTHATH NpeoOpazoBaHHs TpadUKOB (HYHKIIMIA;
YMETh HUCHONB30BaTh rpapuku GYHKOUH JUId  U3ydeHus
NPOIIECCOB M 3aBHCHMOCTEH MpH PELICHWH 33734 U3 JPYTUX
y4eOHBIX TPEIMETOB W W3 pEabHOW JKM3HH, BBIPAXKaTh
dopMynaMu  3aBUCUMOCTH  MEXIY BEIMYMHAMH, YMETb
CBOOOJIHO  ONEpUpPOBaTh MOHITHUAMHU: 4YETHOCTh (YHKIHH,
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NEePUOANYHOCTh  (YHKIUH,  OrPAaHUYEHHOCTh  (DYHKUUH,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMyM (YHKIIMH, HauOOJbIIee U
HauMeHbIllee 3HAaYeHHs (QYHKIUM Ha TPOMEXKYTKE; YMETh
NPOBOJUTH HCCIIEAOBaHNE (YHKIMHM;, YMETh HCIOIb30BaTh
cBoricTBa W rpaduku (QYHKIUN [ pelieHUs YpaBHCHHH,
HEpPAaBEHCTB W 3aJad C [apamMeTpaMu; u300paxarb Ha
KOOPJMHATHOM IUIOCKOCTH MHOXECTBAa pPEIICHUN YypaBHEHUH,
HEPABEHCTB U UX CUCTEM

- YMETh ONEPUPOBATH MOHATHAMH: TOYKA, MpsiMasi, MIIOCKOCTb,
IIPOCTPAHCTBO, JIBYIPAHHBIM YroJl, CKPEIMBAIOIIUECS HPSIMBIE,
NapajulelbHOCTh U MEPHeHIUKYISPHOCTh  MPSAMBIX U
IUIOCKOCTEH, yros MexXay MNpsSMbIMH, YIoJl MEXAYy HpsSMOH U
IJIOCKOCTBIO, YIOJ MEXIY IMJIOCKOCTSIMH, PACCTOSIHHUE OTTOYKHU
JI0 IUIOCKOCTH, pacCTOSHUE MEXIy NpSIMbIMH, PpAacCTOSHUE
MEXY IIJIOCKOCTSIMHU; YMEHHE HCIIONb30BaTh MPH PEIICHUU
3a7a4 M3ydeHHbIE (PaKTHl U TEOPEMBI IJIAHUMETPUHU; yMEHHE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;
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2 CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJIbHON JUCITATLIAHBI

2.1. O6bem 0011€00pa30BaATENbHOI TUCHUNJIMHBI M BUAbI Y4e0HOIi padoThI

Buj yueOHoi padoThI

O0BbeM yacoB

O6bem 00pa3oBaTeIbHON NPOrpaMMBbl AUCHUTUINHBI 250
B TOM YHCIIE:

TEOPETHUUECKUE 3aHSITHS 78

NPAKTUYECKHUE 3aHATHS 156
ITpodeccnoHaIbHO OPHEHTHPOBAHHOE COJICPKAHUE 48
B TOM YHCIIE!

TEOPETUYCCKHIE 3aHSATHUS

MIPAKTUYECKHUE 3aHATUS 48
KoHncynpTanumn 10

6

[Ipomexyrounas arrectanus B Gopme IK3aMeHa
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2.2. TemaTH4yecKH NJIAH U coJepP:KaHUe JUCITUNIMHBI

dopMupyemble
Coneprkanue yaeOHOro Marepuaia (OCHOBHOE U TPO(ecCHOHAIbHO- O06Bem obmue u
HaunmenoBanue pa3feinoB u TeM
OpPUEHTHPOBAHHOE), TA00OPATOPHBIEC U MPAKTHUECKUE 3aHITUS 4acoB | mpodeccuoHalbHbIe
KOMIIETCHIIMH
1 2 3 4
| cemecTp
Pa3nes 1 IloBTOpenne Kypca MATEeMAaTHKH OCHOBHOM IIKOJIbI 22 (-18)
Tema 1.1 Cojaepixkanue yueOHOIr0o MaTepuaJia: 1
Ilens u 3agaun MaTeMaTUKy 0pu | Llenb 1 3aaun MaTeMaTHKU IPU OCBOCHUU CHEIIMATBLHOCTH 1
OCBOCHUU CIIELUAIIBHOCTU bazoBbie 3HaHUS U yMEHUS 110 MaTEMAaTHKE B IPOPECCHOHATBHOMN U B
IIOBCEIHEBHOM IE€ATEIbHOCTU
Tema 1.2 Cojaepixkanue yueOHOIr0o MaTepuaJia: 3
Yucna v Berunciaenus. Beipaxkenus | JlelicTBUA HaJ MONOKUTEIbHBIMUA U OTPUIATEIEHBIMU YHCIIAMHU, C 1
U IpeoOpazoBaHus OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSMH. JIeUCTBHS CO CTETICHAMH,
(G opMyJIbl COKpPALLIEHHOTO YMHOXKEHHUS
IIpakTnueckoe 3ansaTHe Ne 1 Bpruncienus u mpeoOpa3oBaHus BHIPAKEHUI 2 OK 01
Tema 1.3 Copep:xanue yueOHOro MarepuaJa: 6 OK 02
[IponeHTHBIE BBIYUCIICHUS ITpocTsle NPOLEHTBI, pa3HbIE COCOObI U3 BEIYMCICHHUSL. 1 OK 03
IIpakTnueckoe 3ansaTHe Ne 2 [IporieHTHbIE BEIYUCIIEHUS 1 OK 04
Ilpakmuueckoe 3anamue Ne 3 [Ipoyenmul u npoyenmuvle OMHOULEHUS 4 OK 05
Tema 1.4 CojaepixkaHue yueOHOr0 MaTepuaJa: 4 OK 06
YpaBHEHHUs U HEPABEHCTBA JIuHeliHble, KBaJIpaTHbIE, IPOOHO-JIMHEHHbIC YpaBHEHHS U HEPABEHCTBA 1 IIK 1.2
IIpakTnueckoe 3ansaTHe Ne 4 YpaBHEeHUs U HEPABEHCTBA 1 1K 2.2
Ilpakmuueckoe 3auamue Ne 5 Keaopammuvie ypagreHus 2
Tema 1.5 Coaepxkanue yueOHOro MaTepuaJa: 6
I'eomeTpns Ha MIOCKOCTH Bunel ninockux ¢uryp u ux miomaas. BekTopbl Ha KOOpIUHATHON 2
IIJIOCKOCTH
IIpakTHyeckoe 3ansaTHEe Ne 6 I'eomeTpust Ha INTIOCKOCTH 2
Ilpakmuueckoe 3anamue N 7 ['eomempus na mecmnocmu 2
Tema 1.6 Conep:xkanue y4e0OHOro MaTepuaJa: 2

BxoaHOM KOHTPOJIb

Brruucnenus u npeodpa3oBanusi. YpaBHEHUs M HEpaBeHCTBaA. [ 'eomeTpust Ha
IIJIOCKOCTH
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\ KonTtpoabsHas pab6ora Nel BxonHol KOHTpoJIb

Paznen 2 MHuo:xkecTBa. DjieMEHTHI TeopuH rpagos 8 (-/4) OK 01
Tema 2.1 Conep:xanue y4eGHOro MaTepuaJa: 4 IIK 1.2
MHmosxecTtBa. Onepanuu c [Tonstue MuoxecTBa. [TonMHOXkecTBO. Oniepaniiu ¢ MHOKeCTBaMu. Perienne 1
MHOKECTBaMU MIPUKJIAIHBIX 3324
IIpakTuyeckoe 3ansitue Ne§ MHoxecTBa 1
Ilpakmuueckoe 3anamue No9 Onpedenerue 304 cneyuaiuzayuu 2
PAbOMHUKO8
Tema 2.2 Copep:kaHue y4eOHOIro MaTepuaJa: 4
I'pads [onsarue rpados. Csa3HbIN Tpad, 1epeBo, UK, Tpad Ha TIOCKOCTH. 1
[Ipumenenue rpadoB K peleHuIo 3a1ad
IIpakruyeckoe 3ansitue Nel0 I'padsl 1
Ilpakmuueckoe 3auamue Nell 'pagh na niockocmu 2
Paznen 3 Crenenn u kopuu. CTenenHasi, moKa3aTejbHasl U Jjorapudpmudeckas GyHKIHNA 38 (-/4)
Tewma 3.1 Conep:xanue yueOHOro MaTepuaJa: 4
Crenennas CI)YHKHI/I;I, eé cBoiicTBa. | [Tonsartue KOpHS N-O CTENEHU U3 IeUCTBUTENBbHOIO yncia. OyHKuuu y = 2
Vx ux cpoiicTBa u rpaduxu. CBoiicTBa KOpHS N-0ii cTenenn. ITonstne
CTETIEHU paIlMOHAILHBIM TIOKa3areneM. CTerneHHbIe (YHKINU, UX CBOMCTBA U
rpaduku. [IpeobpazoBaHue NppaLMOHATIBHBIX BEIPaKEHUH
IIpakTnueckoe 3ansitue Ne 12 VppannoHaabHble BHIPaXKESHUs 2
Tema 3.2 Conep:xanue yueOHOro MaTepuaJa; 6
Pemenue nppanoHaibHbIX PaBHOCHIIBHOCTh HPPALIMOHAJIBHBIX YpaBHEHHH. MeTo bl X pelIeHHs] 2 OK 01
YpaBHEHUH IIpakTuyeckoe 3ansitue Nel3 MppannoHaibHbIe YpaBHEHUS 2 OK 02
Ipaxkmuueckoe 3anamue Nel4d 3a0auu, npueooumvie K UppayuoOHaAIbHLIM 2 OK 03
VPAGHEHUAM OK 05
Tema 3.3 Conep:kanue yueOHOr0 MaTepuaJa: 4 OK 07
[TokazarenbHast QyHKIMS, €€ CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENLHBIM TIOKa3aTeneM. Onpenenenue 1 1K 1.2
CBOMCTBA MoKasareabHON (YHKIUH U €€ CBOICTBAa. 3HAKOMCTBO C MPUMEHEHUEM
TOKa3aTeIHbHON (PYHKITHH.
IIpakTnueckoe 3ansaTue Nel5 IlokasarenpHas GyHKIUS 1
Ilpakmuueckoe 3anamue Nel6 Haxooicoenue mouex pagencmea gyHkyuil 2
CNpOCa u NpeoloAHCeHUsl Ha HeOBUNCUMOCTb 2PAPUUECKUM MEMOOOM
Tema 3.4 Coaepxanue yueOHOro MaTepuaJa: 6
Pemenue nokazareabHbIX Pemenue nokazarenbHbIX YpaBHEHHI METOIOM YpaBHUBAHUS IIOKa3aTeleH, 2

YPaBHEHUI U HEPABEHCTB

METOOM BBEJICHUS] HOBOW MEpEMEHHOH, (DYHKIIMOHATBHO-TpadhUYeCKUM
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METOJ0OM. Perienue nmoka3aTeabHBIX HCPABCHCTB

IIpakTuyeckoe 3ansaTue Nel7 [Toka3aTenbHble ypaBHEHUS 2
IpakTuyeckoe 3ansaTue Nel8 [Toka3areabHbie HEpaBEHCTBA 2
Tema 3.5 Coaeprxkanue yueOHOro MaTepuaJa: 4
Jlorapudwm yucna. CBoiicTBa Jlorapudwm uucna. Coiictsa jorapudmon. Oneparus JorapuMUpOBaAHUS 1
JorapugpmoB IIpakTunyeckoe 3ansitue Nel9 Jlorapudm yncia 1
IpakTuyeckoe 3ansaTue Ne2( Onepanus JorapuGMUpOBaHH 2
Tema 3.6 Copep:xaHue yueOHOI0 MaTepuaJa: 2
Jlorapudgmuueckas Gynkuus, e€ | Jlorapubmudeckas GyHKIUsS U €€ CBOWCTBA 1
CBOMCTBA IIpakTnueckoe 3ansaTue Ne21 Jlorapudpmudeckast yHKIus 1
Tema 3.7 Conep:xanue y4eOHOro MaTepuaJa: 10
Jlorapudmuueckue ypaBHenus u | [lonsrue norapupmudeckoro ypaBaenus. Onepaiiyst HoTeHuuposanus. Tpu 4
HEpaBEHCTBA OCHOBHBIX METO/A PEUICHUS JIOTAPHU(PMUIECKIX YPAaBHEHUH:
(byHKIIMOHATBHO-TpaUUECKUil, METO MOTECHIIMPOBAHMS, METO/1 BBEJICHUS
HOBOH nepemenHoi. JlorapudmMudeckre HepaBeHCTBA
IIpakTnyeckoe 3ansaTue Ne2?2 JlorapupmupoBanue 1 MOTEHIIMPOBAHUE 2
IpakTuyeckoe 3ansitue Ne23 JlorapuMuueckie ypaBHEHHS 2
IIpakTnueckoe 3ansitue Ne24 Jlorapudmuyueckie HepaBeHCTBA 2
Tema 3.8 Coaepxkanue y4eOHOro MaTepuaJa: 2
Jlorapugmsl B mpupoze u TexHuke | [Ipumenenue norapudma. Jlorapupmuueckas cnupaib B mpupoje. E€ 2
MaTeMaTHYeCKUe CBOMCTBA
Paznena 4 OcuoBbl Tpuronomerpuu. Tpuronomerpuueckue pyHKIHH 34 (-14)
Tema 4.1 Coaepxkanue yueOHOro MaTepuaJa: 4
Tpuronomerpuueckue GpyHkuun | Paguannas mepa yria. [ToBOpOT TOYKM BOKPYT Hadajia KOOPIHHAT. 2
IIPOU3BOJILHOTO YTIJIa, YUCIa Omnpenenenue cMHyca, KOCUHYca, TAHT'€HCA U KOTaHIeHca. 3HaKU CUHYCA,
KOCHHYCAa, TAHT'€HCA U KOTAaHT'€HCa M0 YETBEPTAM. 3aBUCUMOCTb MEXKITY OK 01
CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJIHOTO U TOTO K€ YIia OK 02
IIpakTuyeckoe 3anaTue Ne25 Panuannas v rpagycHas Mepa yria 2 OK 03
Tema 4.2 Coaep:xkanue yueOHOIro MaTepuaJa: 10 OK 04
OcHoBHBIE Tpuronomerpuueckue Toxectna. [lpeoOpasoBanus mpocTelmmx 2 OK 05
TPUTOHOMETPUUYECKHE TPUTOHOMETPHUUYECKHX BhIpaKeHHH. CHHYC, KOCHHYC, TAHT€HC W KOTaHTeHC IK 1.2
TOXKIECTBA yrioB a u —a. opMysibl IpUBEACHUS
Ipakruyeckoe 3ansitue Ne26 TpuroHoMmeTpudeckue ToxaecTa. GopmyIbl 4
MPUBEICHUS
Ilpakmuueckoe 3anamue Ne2| Tpueconomempuueckue npeobpazosanus npu 4
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o0bpabomxe pe3y1bmamos nonesblx UsmMepeHutl

Tema 4.3 Coaep:xaHue y4eOHOro MaTepuaJa: 6
OcHoBHbIe TpUroHoMmerpuueckue | Cymma u pa3HocTh cuHycoB. CyMMma U pa3HOCTh KocHHYcOB. Cymma 1 3
bopMyIbI pa3HOCTb TaHI€HCOB. CHHYC U KOCMHYC ABOMHOTrO yria. @opmyisl
nosioBuHHOrO yria. [IpeoGpa3oBanusi cyMMbl TPUTOHOMETPUUYECKUX
(GyHKIMH B TpOU3BEICHUE U IPOU3BENICHHS B CyMMYy. Bbipaxkenue
TPUTOHOMETPUUECKUX (PYHKIIMI Yepe3 TAHTeHC MTOJIOBUHHOTO apryMeHTa.
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX BhIpakeHUil. CUHYC U
KOCHHYC JABOMHOIO yIja
IpakTnyeckoe 3ausaTre Ne28 OCHOBHBIC TPUTOHOMETPUIECKHE (POPMYITBI 3
Tema 4.4 Coaep:xaHue y4eOHOro MaTepuasa: 1
@ynkiuy, ux cBoiictBa. CiocoObl | O6IacTh ONpeeIeH s U MHOKECTBO 3HAYCHHM GyHKIHI. YETHOCTS, 1
3agaHus QyHKIUI HEYETHOCTbD, MEPUOTUIHOCTh QPyHKIMH. CriocoObI 3a1aHus QYHKIUN
Tema 4.5 Conep:xanue yueOHOro MaTrepuaJa: 7
Tpuronomerpuueckue GpyHkuuy, | OOIACTh ONMPEACICHUS K MHOKECTBO 3HAYCHU I TPUTOHOMETPUUECKUX 3
WX CBOWCTBA rpaduKu ¢bysakui. YETHOCTH, HEYETHOCTD, IEPUOTUIHOCTH TPUTOHOMETPHUICCKUX
¢bynkuit. Coiicta u rpaduku QyHKIUNA Yy = cosx, y = sinx, y = tgx,
y = ctgx. Cxxatue u pacTsbkeHre rpa)uKoB TPUTOHOMETPUUYECKUX
¢yukuii. [IpeoOpa3oBanue rpauKoB TPUTOHOMETPUUECKUX (YHKITHIM.
OO6patHble TpuroHoMmerpuyeckue GyHkuuu. Mx cBoicTBa U rpaguku
IMpakTuyeckoe 3ausaTue Ne29 I[Toctpoenue rpadukoB 4
TPUTOHOMETPUYECKHUX (YHKIUH
Tema 4.6 Conep:xanue yueOHOro MaTepuaJa; 6
Tpuronomerpuveckue ypaBHeHUsl | YpaBHEHHE COS X = a. YpaBHEHHUE sin X = a. YpaBHEHUe tg X = a, ctg X = a. 2
Y HEPAaBEHCTBA PemreHne TpUroHOMETpUYECKNX YPAaBHEHUI OCHOBHBIX THUIIOB: IIPOCTEMIINE
TPUTOHOMETPUUECKHUE YPABHEHUS, CBOJAIIMECS K KBAJAPAaTHBIM, PEIIacMble
Pa3ioKeHUEM Ha MHOXKHUTEIH, OHOPOIHBIE.
[Ipocreiimme TPUroHOMETPUUECKNE HEPABEHCTBA
IMpakruyeckoe 3ansiTue Ne30 TpuroHomeTpuieckue ypaBHEHUS U 4
HEpaBEHCTBA
Il cemectp
Paznen 5 KommiiekcHble yncia 6 (-/-)
Tema 5.1 Coaepxkanue yueOHOro MaTepuaJa: 4 OK 01
KowmrnekcHeie yncna [TonsiTre koMmekcHoro yucna. Conps>keHHbIE KOMIUIEKCHBIE YHCTIa, 2

MOJYJIb U apr'yYMEHT KOMILIEKCHOro uucia. @opma 3anucu KOMIUIEKCHOTO
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yrcia (reoMeTpuyecKas, TPUrOHOMETpHUECKasi, anredpanyeckas).
Apudmernueckue 1eHCTBUS ¢ KOMIIJIEKCHBIMH YHCIaMHU

IIpakTnueckoe 3anaTne Ne 31 KommniekcHele uncia 2
Tema 5.2 Coaeprxanue yueOHOro MaTepuaJa: 2
ITpuMeneHre KOMILICKCHBIX YKMCeN | BhIMoMHEHHE pacyeToB ¢ TOMOIIBIO KOMILICKCHBIX yrces. [Tpumepbr
MCIOJIH30BAHUS KOMILJICKCHBIX YHCEI
IIpakTuyeckoe 3ansaTue Ne 32 Vcronp30BaHNEe KOMIUIEKCHBIX YUCE 2
Pa3nen 6 Ilpon3BoaHasi u nepBoodpa3Has PyHKIHH 52 (-/16)
Tema 6.1 Coaep:xaHue y4eOHOro MaTepuasa: 2
Ionsarue nponssognon. @opmynsl | [pupamenne aprymenra. [pupamenne pynkuuu. [locnenoBaTenbHOCTH U 2
U npasuia AMGQPEpeHIIMPOBaHUs | CIOCOOBI MX 3a/1aHHs. 3aJa4ud, IPUBOISIIHE K MOHSITHIO TPOU3BOTHOI.
Onpenenenne Npou3BOJHON. AJTOPUTM OTHICKAHUS IPOU3BOAHOM.
Dopmynsl auddepenunponanus. [Ipasuna quddepeHurpoBaHms.
Tema 6.2 Coaep:kaHue y4ue0HOro MaTepuasa: 4
IlonsTHE O HEMPEPBIBHOCTH [Tonsarue HenpepsiBHOM (yHKIIMK. CBOMCTBA HETIPephIBHOH (pyHKIMH. CBA3H 2
¢ynkunu. MeToq MHTEpBaIOB MEX]y HEMPEPbIBHOCTHIO M JUPPEepEeHIIMPYEMOCThIO (DYHKIIMU B TOUKE.
ANTOpPUTM penieHns HEPaBEHCTB METOJIOM MHTEPBAJIOB
IIpakTnueckoe 3ansitue Ne 33 HerpepbIBHOCTh (DyHKIIMU 2 OK 01
Tema 6.3 Copep:xaHue yueOHOI0 MaTepuaJa: 16 OK 03
I'eomerpuueckuii, hpusuyeckuii 1 | ['eoMeTpruecKuii CMBICT MPOU3BOIHON (HYHKIIUH - YTIIOBOH KO PUIIHESHT 4 OK 04
SKOHOMHUYECKHM CMBICIT KacarenbHOU K rpaduKy (yHKIIUU B TOUKE. Y paBHEHUE KacaTeJIbHOM K OK 06
IIPOU3BOIHOM rpaduKky QyHKIMH. AJTOPUTM COCTABIICHHs YpaBHEHHs KacaTeIbHON K OK 07
rpaduky GpyHKun y = f(x). DnactuaHocTh GyHKINN. OU3NIECKHNA CMBICIT IIK 1.2
IIPOU3BOJHOM. K 2.2
IpakTnueckoe 3ansaTue Ne 34 ['eomerpuueckuii U GU3NYECKUN CMBICT 4
IIPOU3BOJHOMN
Ilpakmuueckoe 3anamue Ne 35 JxoHomMuuecKuti CMulcll BPOU3B0OHOU 4
Ilpakmuueckoe 3auamue Ne 36 Haxooicoenue onmumanvpHo2o pe3yibmama 4
Tema 6.4 Coaepxkanue yueOHOro MaTepuaJa: 8
MomnortonHoCTh QyHKIMH. Toukn | Bo3pacranue u yObiBaHHe (HYHKIIUH, COOTBETCTBHE BO3pACTaHHS U 2
HKCTpEMyMa. yObIBaHUs (PYHKIMU 3HAKY IPOU3BOIHON. 3aa4ll HA MAKCUMYM U MUHUMYM.

AAroput™ uccienoBaHus QYHKIIMU U IOCTPOEHUS ee rpaduKa ¢ IOMOIIbIO
npou3BoaHON. HaxoxxaeHne HanbobIIero 1 HaMMEHBIIEro 3HaYeHU
¢GbyHKIUH, TOocTpoeHue rpaukoB MHOTOWJIEHOB C UCIIOJIb30BAHHUEM amapara
MaTEMaTHYECKOI0 aHaJIn3a
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IIpakTuueckoe 3ansitue Ne 37 VccnenoBanue HenpepbIBHBIX (QYHKIMN

N

Ilpakmuueckoe 3anamue Ne 38 Haxoocoenue MakcumanibHwix u 4
MUHUMATHBIX YeH
Tema 6.5 Copep:xaHue yueOHOI0 MaTepuaJa: 6
[TepBooOpazHast pyHKITHH. O3HakOMJICHHE C IIOHATHEM MHTETpasia U MepBOOOpa3HON I GYHKIIUU Y = 2
IIpaBuiia Hax 0K ICHUS f (x). Pemenue 3ana4 Ha CBA3b IEPBOOOPA3HON U €€ IPOU3BOIHOM,
epBOOOPa3HBIX BBIYMCIICHHE TTIEpPBOOOpa3HOM i1l faHHOU (pyHkimu. Tabmuna hopmyn mis
HaXO0XKJICHHUS IEPBOOOPA3HBIX.
IIpakTuyeckoe 3ansaTue Ne 39 HeonpeneneHHbIii mHTETpa 4
Tema 6.6 Copep:xanue yueOHOI0 MaTepuaJa: 16
OnpeneneHHbI HHTETpa 3amauu, IPUBOIAIINE K TIOHSATHIO ONPEACIICHHOTO HHTETpaja - O 4
BBIYHCIICHUH TUIOMIAAN KPUBOIMHEWHOM Tpanenun. [lonsTie onpenenéHHOro
uHTerpaia. ['eoMeTpuyeckuii 1 GU3NIECKU CMBICIT OIIPEeIEHHOTO
unterpana. @opmyna Hetorona—Jleitonnia. Pemenne 3anay Ha
MPUMEHEHHE UHTETpaa sl BBIYUCICHHUS (PU3NIESCKUX BETUYHH U
riomaae. MeTopl BEIUMCICHHSI ONIPEICTICHHOTO HHTErpalia: METO]]
MOJICTAHOBKHM, METOJI HHTETPUPOBAHUS IO YACTSIM
IIpakTnueckoe 3ansitue Ne 40 OnpeseneHHbl HHTErpal 4
IIpakTnueckoe 3ansaTue Ne 41 MHTerpupoBanue mo 4acTsiM U METOJIOM 2
M10JICTAHOBKHU
IpakTunyeckoe 3ansitue Ne 42 TlpuinoxeHue onpeaeIeHHOTO HHTerpaia 2
Ilpakmuueckoe 3anamue Ne 43 Bviuucnenue niowaoei 4
Paznen 7 DjieMeHThI TEOPUHM BEPOATHOCTEl U MATEeMATHYECKOH CTATHCTHKH 20 (-/6)
Tema 7.1 Copep:xaHue yueOHOI0 MaTepuaJa: 8
CoOpITHE, BEpOATHOCTH COOBITUS. | COBMECTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CyMMBbI 2
CrnoxeHue 1 yMHOXKEHHE COOBITUH. Y CIIOBHAS BEPOSATHOCTh. 3aBUCUMbIE M HE3aBHCUMBIE COOBITHSI.
BEPOSTHOCTEH TeopeMbl 0 BepOATHOCTH Mpou3BeIeHUs COOBITUIH. OTHOCUTENbHAS YacTOTa OK 02
COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTUYECKOE OTPE/ICTICHNE OK 03
BepOsATHOCTH. OIIeHKa BEPOSATHOCTH COOBITHS OK 05
IIpakTnueckoe 3ausaTne Ne 44 Teopus BepoSITHOCTEH 4 K 2.2
Ilpakmuueckoe 3auamue Ne 45 Beposmuocms 6 npogheccuoHaivbHbix 2 '
3a0a4ax
Tema 7.2 Coaepxkanue yueOHOro MaTepuaJa: 12
JIMcKpeTHas ciy4aiiHas BeIU4MHA, | Buabl coydaitHeIx BemuuH. OnpeneneHue TMCKPETHON CITyqaliHON 4

3aKOH €€ paClpCACIICHUA

BEJIMYMHBI. 3aKOH pacupeesIeHus] UCKPETHOM ciyyaiiHol BennuuHbl. Ee
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YHUCJIOBBIE XaPAKTEPUCTHUKHU.

IIpakTuyeckoe 3anaTue Ne 46 Jluckpernas ciaydyaiiHas BEJIMUHMHA 4
Ilpakmuueckoe 3anamue Ne 47 Ilepsuunas oopabomrka cmamucmudecKux 4
OaHHBIX
Pasnen 8 IpsiMble H MJIOCKOCTH B MpocTpancTBe. KoOpaHHATHI H BEKTOPHI B IPOCTPAHCTBE 26 (-/2)
Tema 8.1 Coaeprxkanue yueOHOro MaTepuaJa: 4
OcCHOBHBIE NIOHATHUSA [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, MPsiMasi, IJIOCKOCTb, 2
crepeomerpuu. Pacnonoxenne npoctpancTBo). OCHOBHBIE akCHOMBI cTepeomeTpun. [lepecekaromniuecs,
IPSIMBIX U IIJIOCKOCTEN NapajuieJIbHbIE U CKPEIIUBAOIIUECS TPSAMBIE. YTOJI MKy NPSIMbIMU B
npocrpanctse. [leprnenaukynsapHocTs npsiMbix. OCHOBHBIE
IIPOCTPAHCTBEHHbIE (PUTYPHI
IIpakTnyeckoe 3ansaTue Ne 48 BrejicHHE B CTEPEOMETPHIO 2
Tema 8.2 Coaep:xaHue y4eOHOro MaTepuasa: 4
IapannensHOCTE NPAMBIX, IpsAMon | [TapamtenbHble mpsiMas U TIockocThb. Onpenenenue. [Ipuznak. CBoiicTsa. 2
U IUIOCKOCTH, IJIOCKOCTEN [Tapannensnbie mnockoctu. Onpenenenue. [Ipuznak. Ceoiictea. TeTpasap u
ero anemeHTsl. [lapamnenenunen u ero syemenTsl. CBOWCTBa
ITPOTUBOINOJIOKHBIX TPAaHEN U JUaroHaJlel napajuleIenune/a.
IIpakTnueckoe 3ansitue Ne 49 TlapanienbHOCTh NPSIMBIX U INIOCKOCTEH 2 OK 01
Tema 8.3 Copep:xaHue yuedOHOT0 MaTepuaJa: 4 OK 03
[epnenauKynapHOCTh NpAMBIX, | [lepnenaukymsipHble npsmMele. [lapannensHbie npsiMble, NEPIEHIUKYISPHbIE 2 OK 04
IPSAMOM U TUIOCKOCTH, TUIOCKOCTEH | MpsiMbIe K MIIOCKOCTHU. [Ipr3HaK MepHeHIuKYIIPHOCTH PSMON U TNIOCKOCTH. OK 07
IIpakTnuyeckoe 3ansitue Ne 50 [lepneHIuKynspHOCTD MPSIMBIX U 2 I[IK 1.2
IIJIOCKOCTEN
Tema 8.4 Coaepsxkanue y4eOHOro MaTepuaJa: 4
[TepienaAnKySIp U HAKJIOHHAS. [Tepnienaukynsip u HakIOHHAsA. Teopema o TpeX MepneHAUuKYIsIpax. Yo 2
Teopema o0 Tpex NEPNEHAUKYIIAPAX | MEXKIY MPSIMOI U IVIOCKOCTBIO. YTOJI MEX/Y IMIOCKOCTSAMHU.
[lepnieHIuKyNsipHbIE MIOCKOCTH. PaccTosiHUS B IPOCTPaHCTBE
IIpakTnueckoe 3ansitue Ne 51 Yron Mexay npsiMol U MI0CKOCTHIO 2
Tema 8.5 Coaepxkanue yueOHOro MaTepuaJa: 4
Koopaunats! 1 BEKTOpEI B JlexapToBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE. 2
IIPOCTPAHCTBE CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpA HA YUCIIO.
CkansspHoe npou3BesieHrne BeKTopoB. [IpocTeiiiue 3agaun B KOOpAHMHATAX
IIpakTuyeckoe 3ansitue Ne 52 JIekapToBbl KOOPAMHATHI B IPOCTPAHCTBE 2
Tema 8.6 Conep:kaHue y4e0HOIro MaTepuaJa: 2

IIpsiMbI€e U TUIOCKOCTH B

B3aumHoe pacnonoxeHue NpsiMpIx B IpocTpaHcTie. [lapannenbHoCTh
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MPAKTUYCCKUX 3aaadax

MPSIMON U TUIOCKOCTH, NAapaJUIEIbHOCTD IIJIOCKOCTEH, EPIEHAUKYISIPHOCTD
IJIOCKOCTEN. PacnonioxkeHne npsiMbIX U INIOCKOCTEN B OKPYKAIOIIEM MUPE

(mpupone, apXUTEeKType, TEXHUKE). Perienrne npakTuKo-OpUEeHTHPOBAHHBIX
3a/1a4

Ilpakmuueckoe 3auamue Ne 53 Pewenue npakmuko-opueHmuposanHvLx 2
3a0ay
Tema 8.7 Coaep:xaHue y4eOHOro MaTepuasa: 4
Bekropsl B mpocTpancTse. Yroa | Bekropsl B mpocTpancTBe. ClI0KEHNE U BBHIYNTAHUE BEKTOPOB. Y MHOXKEHHUE 2
Mexy BekTopamu. CkansipHoe BeKkTOpa Ha yucio. KoMruianapusie BekTopbl. CKalsipHOE IPOU3BEICHUE
MIPOU3BEICHUE BEKTOPOB BEKTOPOB. Pa3nojkeHne BeKTopa 1o TpeM HEKOMILJIaHAPHBIM BEKTOpaM.
KoopaunaTsl BekTopa, CKalIsipHOE MPOU3BEACHHE BEKTOPOB B KOOpIUHATAX,
yroJl MeX1y BEKTOpaMH, YIoJl MEXy MPSAMOM U INIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMU. Y paBHEHUE IIOCKOCTHU. ['eOMeTpruiecKuii CMbICI
onpeneauTes 2x2
IIpakTnyeckoe 3ansaTue Ne 54 BexTopsl B mpocTpaHCTBe 2
Pa3nes 9 MHOTOrpaHHHKH H TeJia BpaleHus! 28 (-/4)
Tema 9.1 Coaep:xaHue y4eOHOro MaTepuasa: 14
MHororpaHHUKU [Ipu3ma (HakiIOHHAs, psiMasi, MPaBUJIbHAs) U €€ SJIEMEHTBHI. 2
[Mapannenenunen. CoiicTBa npsMOyrojasHoOro napanienenunena. Kyo.
[Inpamua u e€ snemeHnThl. [IpaBribHas nupamuaa.
[Tnomaas MoBepXHOCTH MHOTOrpaHHUKOB. [IpocTeiimue koMOMHauu
MHOTOTPaHHUKOB. BbIunciieHne 351eMeHTOB MPOCTPAaHCTBEHHBIX PUTYp
(pebpa, nuaronanu, yrisl). [IpaBunbHbIE MHOTOTDAaHHHKH.
O6nvem npsimoyroasHoTo Napauenenuneaa. OoveM kyba. OobeM npsMon OK 01
npu3Mbl. O0beM MHpPaMHIbI OK 04
IIpakTnueckoe 3ansaTue Ne 55 CeueHne MHOTOTPAaHHUKOB 4 8§ 83
IIpakTuyeckoe 3ansaTue Ne 56 Ky6, mapannenenunes. [Tnomaau 2 K 2.2
noBepxHocTei. O0BEM '
IpakTuueckoe 3ansaTue Ne 57 [lpusma. [Tnomanu noBepxHocreir. O0BEM 2
IIpakTuueckoe 3ansitue Ne 58 ITupamuna. [lnomanu noBepxHoCTe. 2
O06BEM
Ilpakmuueckoe 3auamue Ne 59 Pacuem o6vémos npucmpoes npu HKC 2
Tema 9.2 Copep:xaHue yueOHOI0 MaTepUaJa: 8
Tena BpameHus Hununap, konyce, cdepa u map. OCHOBHBIE CBOWCTBA MPSMOTO KPYrOBOTO 2

HWIMHJIPA, IPSIMOTO KPYroBoro konyca. M3o06paxkeHue Ten BpaleHus: Ha
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wiockoctu. [Ipencrasnenue 06 yceu€HHoM KoHyce. CeueHne KoHyca
(mapayuieIbHOE OCHOBAaHUIO M ITPOXOJSIIEE Yepe3 BEPUINHY), CCUCHHE
IMHApPA (MapavIebHO U NePIEHANKYISPHO OCH), CEUYCHHE IIapa.
Pa3BépTka nuaMHIpa U KOHYCA.

O6bveM mummHIpa. OOBbeM KOHYCa U TIapa

IIpakTuyeckoe 3ansaTue Ne 60 [llap u chepa 2
IIpakTHyeckoe 3ansaTue Ne 61 KoHyc u yceueHHBIN KOHYC 2
IIpakTnyeckoe 3ansiTue Ne 62 Iununp 2
Tema 9.3 Copep:kanue y4e0HOro MaTepuaJa: 2
I'eomerpuueckue Guryps [Tnomanay, 00beMbl MHOTOTPAHHUKOB M TeJl BPALICHHUS
Ilpakmuueckoe 3anamue Ne 63 Pacuem 06vémo6 cmpoumenbHbiX 2
KOMJI08AHO8 U (hYHOAMEHMO8
Tema 9.4 Coaep:xaHue y4eOHOro MarepuaJa: 4
[Tpumepbl cumMmmMeTpHH B [lonATHE O CUMMETpPUU B IPOCTPAHCTBE (LICHTpaJIbHAs, OCEeBasi, 3€pPKaJIbHAS). 2
npodeccun O0o0mIeHHE TIPEACTABICHUIN O IPAaBUIIBHBIX MHOTOTPaHHUKAX (TETpa’p,
Ky0, OKTasIp, 1oieKa3ap, ukocasap). [Ipumepsl cummerpuii B npodeccun
IIpakTunyeckoe 3ansiTue Ne 64 KoMOMHAIINN TreOMETPUIECKHUX TET 2
Koncyabranus 10
IIpomeskyTouHasi arTecTanus B gopMe IK3aMeHa 6
Bcero 250
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3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIATITAHBI

3.1. MarepuajbHo-TeXHUYECKOe o0ecrieyeHne peajn3anun padoyeil mporpaMmMbl
Peanuzanuss pabodeld mnporpamMmbl AUCHHMILUIMHBI O0EcleueHa HAIWYUEM Yy4eOHOTO
KaOMHETa MaTEeMaTHKH.
O6opynoBanue yueOHOM kabuHeTa!
I. YMK no aucuuruivHe, AUMAAKTHYECKUM MaTepuall, IUIaKaThl, CTEHJbI, CXEMBbI,
CIPaBOYHBIC TAOJIHUIIBI,
IL. TIK, mynsTUMeaRitHOE 000pyIOBaHUE
KOMIIbIOTEP, CeTh VIHTEpHET;
[II. JInnien3noHHOE TPOrpaMMHOE 0OecTIeUeHHE
JUIICH3UOHHOE TPOrpaMMHOE OOeclieYeHUue OOIEero H CHEIHaJbHOTO Ha3HAYCHHUS
(Microsoft Windows (moroBop Ne7810 ot 14.09.2021 no 13.09.2022), Microsoft Office
Professional Plus (moroBop Ne7810 ot 14.09.2021 mo 13.09.2022), Zoom (OecrmaTHasi Bepcus),
CorelDRAW Graphics Suite X5 Education License Jlunensuonnsiii ceptuduxar ot 2011 .
4083235 6eccpouHo)

3.2. AudopmannonHoe obecrieueHne peaju3alnu padoyeil mporpaMmbl

Jis peanu3anuu mporpamMmbl 001e00pa3oBaTeIbHON JAUCIUTIMHBI OMOTUOTeUHBIA (POH.T
UMeEET IIeYaTHbIC, JIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMALIMOHHbIE PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHUKH

1. Anrebpa u Hayana matemarudeckoro ananuza. 10-11 kmaccel. ba3oBblit U yrnyOneHHBIN
YPOBHH : yueOHHUK JUTst 0011c00pa3zoBareabHbix opranu3zanuii / 111, A. Anmumos, F0. M. Konsrun, M.
B. Tkauesa. - 10-e uzn. crep. - Mocksa : [Ipocsemnienue, 2022. - 463 c.

2. MaremaTtuka : anreOpa v Hadaja MareMaTudeckoro ananmsa. ['eomerpus. 10 - 11 kmaccsr
: 0a30BbIil ¥ yriuyOJEHHBIH YpOBHH | y4eOHMK 1 oOrieoOpaszoBarenbHbix opranusanmii / JI. C.
AranacsiH, B. @. Byry3os, C. b. Kagomues. - 10-e u3n., crep. - Mocksa : IIpocBemenue, 2022. -
287 c.

3. Marematuka. ['eomerpus. 11 kiacc : 6a30BbIii ypoBeHb © yueOnuk / A. I'. Mepamsik, 1. A.
Homupogsckuit, B. b. ITononckuii, M. C. Skup ; pea. B. E. Ilogonbckuii. - 6-e u3a., crep. - Mocksa
: [IpocBemenue, 2022. - 208 c. : ui. - And.-IIpeam. ykas.: c. 203.

4. Matemaruka. ['eomerpus. 10 kiacc : 6a30BbIit ypoBeHb : yueOnuk / A. I'. Mep3msk, /1. A.
Hommuposckuii, B. b. [Tononckwuii, M. C. Sxup. - 5-¢ u3z., crep. - Mocksa : [IpocBemenne, 2022. -
208 c.

3.2.2. lonoJHUTEIbHbIE HCTOYHHKH

1. A6aynnmuna K.P. Maremaruka : yuebnuk st CI1O / A6aynnuna K.P., MyxameTrnunoBa
P.I'.. — Caparos : IIpodobpazoBanne, 2021. — 288 c. — ISBN 978-5-4488-0941-5. — TekcrT :
snekTpouHbii // IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/99917.html (mara
obparmenus: 18.03.2023).

2. bapun, 1. I. MaremaTtuka : y4eOHHUK U TIPAKTUKYM JIJISL CPETHETO MPOPECCHOHATHHOTO

oOpaszoBanus / U. U. baBpun. — 2-e u3n., nepepad. u gon. — Mocksa : M3narensctBo FOpaidT,
2022. — 616 c. — (IIpodeccronansnoe odpazoBanue). — ISBN 978-5-534-15118-3. — Tekcr :
AIIEKTPOHHBIN // Ob6pa3zoBarenbHas iatdopma IOpaiit [caiT]. — URL:

https://urait.ru/bcode/490174 (nara obpamenus: 18.03.2023).

3. boromomoB, H. B. Marematnka : y4eOHHK JUIi CpPEOHETO NPOQPECCHOHATHHOTO
obpaszoBanus / H. B. boromonos, I1. U. Camoiinenko. — 5-e u3na., nepepad. u nomn. — Mocksa :
WznatenberBo FOpaiit, 2023. — 401 c¢. — (IlpodeccronanpHoe obpa3oBanue). — ISBN 978-5-
534-07878-7. — Tekcr : anexkrponHslid // Obpa3zoBarenbHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511565 (mara obpamenus: 18.03.2023).

4. Kpemep, H. III. Maremartuka Juisi KoJule[pked : ydeOHoe mocoOue JUIsi CpelIHEero
npodeccuonanbHoro oopasosanus / H. II. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; moj
penakuueir H. III. Kpemepa. — 11-e u3n., mepepad. u gom. — Mocksa : U3gatensctBo FOpaiit,
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2022. — 362 c. — (IIpodeccuonansnoe obpazosanue). — ISBN 978-5-534-15601-0. — Tekcr :
AJICKTPOHHBIN /l OGpa3oBareabHas maTdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/509126 (nara obpamenus: 18.03.2023).

5. lunaues, B. C. Hayana Beicmeit marematuku : ydebnoe nocodue / B. C. llunaues. —
5-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 384 c¢. — ISBN 978-5-8114-1476-5. —
Tekct : onektpoHHsli //  Jlamp : 3nexkTpoHHO-OmOmmoreunas cuctema. — URL:
https://e.lanbook.com/book/211175 (nara obparenus: 18.03.2023).

3.2.3UHGopManiiOHHbIE pecypChl

1. https://www.bymath.net/index.php - Bes anemenTapuas maremaTrka (mata oOpalleHus:
18.03.2023).

2. http://www.bymath.net/ - Bes anementapnas maremaruka: CpeaHsisi MaTeMaTH4ecKas
WHTepHET-1KoJa (naTa oopamenus: 18.03.2023).

3. https://www.tutoronline.ru/math-fag-magnet - becratHbie ypoku 1o MaTeMaTHKE

(mara obpamenus: 18.03.2023).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIbHOU JUCHUIIINHDbI

KOHTpOib M OLEHKAa pacKpbIBAIOTCS YEpe3 INUCLMILUIMHAPHBIE pE3YNbTAThl, YCBOCHHBIE
3HAHUS U MPHOOPETEHHBIE O0YYAIOIMMUCS YMEHHs, HAllpaBlIeHHbIE Ha (OPMHUPOBAHKUE OOLINX U

poecCHOHANBHBIX KOMIIETSHIIUN

Pe3ynbrarel 00y4ueHus

IToxazarenu OLCHKU

Tun OLleHOYHBIX MEPONPUATHI

BJIAJICTh METOJIaMuU
JI0Ka3aTebCTB, aIrOPUTMaMHU
pelieHuss  3ajgad;  yMCHHE
dbopmyIupoBaTh
OTpeseNieHus], AaKCHOMBI U
TEOPEMBI, TPUMEHSTH WX,
MPOBOANTH  JIOKa3aTeIbHBIC
paccyxIeHHS B Xo71e
pelieHus 3a1aq

OK 01

BJIaJIEET MEeTOaMHu
JI0KA3aTeNbCTB,

aNropuTMaMu  PEIICHUs
3ajauy; dbopmynupyer
ONpeJIeTICHUsI, aKCUOMBI U
TEOPEMBI, MPUMEHSET HUX,
MIPOBOJIUT JIOKA3aTEJbHbIC
paccyXkJIeHus B XOfe
perieHus 3aaaqy

[TpakTuyeckue paboThI

[Tpaxktnueckue 3ansatus Ne 6, 48-52,

54
Kontponbnas pabora Nel

yMETh OIIEPUPOBATH
NOHSATHUSMH: CTEIeHb 4YHCIa,
jJorapupM UYMCIIA; YMEHHE
BBITIOJHATH BBIYHCIICHUE
3HaYeHUH W TpeoOpa3oBaHUs
BBIPAKCHUI CO CTENEHSMH U
Jorapugmamu,
npeoOpa3oBaHus JIpOOHO-
palMOHATBHBIX BBIPAKECHUH

OK 01

OTICpUPYET  TIOHSTHSIMH:
CTEeNeHb Yucia, Jorapudm
qHCIa; BBITIOJTHSET
BBIUMCJICHUS] 3HAYCHUH H
npeoOpa3oBaHUs
BBIPQXEHHUI CO CTETICHSIMHU
u JorapupmMamu,
npeoOpa3oBaHus JPOOHO-
paroHaTbHBIX
BBIPKEHUMN

[TpakTuyeckue paboThI

[Tpaxktnueckue 3anstus Ne 12, 15,

19, 20, 21, 22

YMETH OIIEpUPOBATH
HOHATUSMH:  pallOHAJIbHBIE,
HppauOHAJILHEIC,
MIOKa3aTeNbHbIE, CTEIEHHBIE,
norapudmuueckue,
TPUTOHOMETPUYECKHE
YpaBHEHUSI U HEPaBEHCTBA,
UX CHCTEMBI

OK 01, OK 03

omnepupyer  IHOHATHUSIMHU:
paluuoHalbHbIE,
UppaLMOHAIIbHBIE,
[IOKa3aTelbHbIE,
CTETICHHBIE,
JorapupmMuyUecKue,
TPUTOHOMETPUYECKHE
YpaBHEHHUS u
HEPaBEHCTBA, 170'¢
CUCTEMBI;

[TpakTuyeckue paboThI

[Tpaxtnueckue 3ausatus Ne 4, 13, 17,

18, 23, 24, 30

YMETh
MOHSITUSIMH:
HETpephIBHAS
MIPOU3BOIHAS,
nepBooOpa3Hasl,
oTpeieNIeHHBIH UHTETpal;
YMETh HAXOIUTh
MIPOU3BOHBIC DJIEMEHTAPHBIX
byHKIHH, HCIIONb3Ys
CIIPaBOYHBIE MaTepHabl;
HCCIIEIOBATh B MPOCTEUIINX
CITyJasix byHKIIIN Ha
MOHOTOHHOCTb, HaXOJUTh
HauOOJbIINEe U HAUMEHbIINE
3HaYeHUs] (DYHKIUH; CTPOUTH

OTIEPUPOBATH
byHKIHS,
byHKIHS,

MOHATHUSIMHU:
GbyHKLUsA,  HempepbIBHAs
GyHKIMS, TNPOU3BOAHASA,
nepBooOpazHas,

ONPENIETICHHbIN MHTETpa;
HaXoJUT  MPOU3BOJHBIE
AIIEMEHTapHbIX (YHKIHH,
UCIIONIB3YSl  CIIPaBOYHBIE
MaTepuasbl; UCCIEIyeT B
IIPOCTEHIINX ciyyasix
byHKIMHA Ha
MOHOTOHHOCTb, ~HaXOAWT
HauOoIbIINE u
HalMEHbIINE  3HAYCHUS

GbyHKIH; CTPOHUT

ornepupyer

[IpakTrueckue paboOThI
[TpakTnyeckue 3ausaTust Ne 33-43
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rpaduKd  MHOTOWIEHOB  C
UCTIONIb30BAaHUEM  armapara
MaTeMaTHYeCKOTr0  aHaJH3a;
PUMEHSTh HPOU3BOTHYIO
Opd  pemeHUH 3aJad  Ha
JIBIDKCHHE; pemats
PaKTUKO-OPUEHTHPOBAHHBIC
3a7a4d Ha HaWOOJbIINE W
HalMEHBIINE 3HAYEHUs, Ha
HAaXOX/IEHHE IYTH, CKOPOCTH
U YCKOPEHHS

OK 01, OK 07, 11K 2.2

rpaduKd MHOTOWIEHOB C

HCIIOJIb30BaHHEM
amrmapara
MaTeMaTHYECKOTO
aHaln3a; PUMCHSIET
IIPOU3BOTHYIO npu
pelieHnn 3a7a4 Ha
JBOKEHUE, perraer
MPAKTHKO-
OPUEHTUPOBAHHBIC 33JIa4H
Ha HanOOJIbIINE Hu
HaMMEHBIINE  3HAYEHHS,
HA HAXOXJEHUE IIYTH,

CKOPOCTH M YCKOPEHHUSI;

yMETh OIIepUpPOBaTh
HOHATUSAMM:  pallMOHaJbHas
byHKuu, II0Ka3aTeabHas
byHKLu, CTETeHHas
¢byHK1MsA, JorapupmMuyeckas
byHKIHS,
TPUTOHOMETPUUECKHE
byHKIHIH, oOpaTHbIe
(GyHKIIMM; YMEHHE CTPOUTh
rpaduku U3yYEHHBIX
GyHKIMH, HCIIO0JIb30BaTh
rpadukd  Opd  U3YYEHUH
MPOLECCOB U 3aBHCUMOCTEH,
OpU  peleHuH 3aJad U3

JpYruX y4eOHBIX MNPEIMETOB
U 3a7a4 U3 peajbHOM XU3HH,

OIIEPUPYET  IMOHATUIAMU:
paumoHansHas  (QyHKIUS,
nokaszareiabHas (QyHKIHA,

CTETeHHasl byHKIMA,
JorapupmMuIecKas
byHKIHS,
TPUTOHOMETPHUYECKHE
byHKIHIH, oOpaTHbIC
byHKIUY; CTPOHUT
rpaguku U3yUYEHHbIX
byHKIHH, UCIIOJIB3YET
rpaduKu  MpU  U3y4EHUU
IIPOLIECCOB "
3aBUCUMOCTEH, npu

pEeIlIeHnN 3a/1a4 U3 APYTux
yu4eOHBIX MPEIMETOB H

[TpakTuyeckue paboThI
[Tpaxtuueckue 3ansarust Ne 15, 21, 29

BbIpaXaTh dopmynamu | 3amad u3 peanbHOR

3aBUCHUMOCTH MEXNY | KU3HHU; BBIPAYKAET

BEJIMYMHAMU dbopMynaMu 3aBUCUMOCTHU

OK 01, OK 02 MEXYy BEIIMYUHAMH,

YMETh peliath TEKCTOBBIE | pelIaeT TeKCToBble 3a1auu | [IpakTuueckue paboTsl

3a/la4¥l pa3HbIX TUIIOB (B TOM
YHUCJIe Ha TMPOLEHTHI, JOJIU U
4acTu, Ha JIBIXKEHUE, paboTy,

pa3HbIX THUMOB (B TOM
YHUCJIe Ha MPOIEHTHI, JOJIU
W YacTH, Ha JIBIXKEHHE,

[TpakTiueckue 3ansatus Ne 1, 2, 3, 5,
35, 36, 38

CTOMMOCTb TOBapoB M YCIYT, | paboTy, CTOUMOCTh

HAJIOTH, 3a/Ja4d U3 OO0JIaCTH | TOBApOB U YCIYT, HAJIOTH,

yOpaBieHUs  JUYHBIMU U | 3a/1a4 u3 obnactu

CEMEMHBIMU ¢buHaHCaMM); | yIpaBIEHUS JIMYHBIMU U

COCTAaBJIAITh BBIpQXEHUS, | CEMEHHBIMU (PUHAHCAMN);

YPaBHEHHs, HEPABEHCTBA U | COCTABIIAET  BBIPAKEHUS,

UX CHCTEMBl [0 YCIOBHUIO | ypaBHEHHUS, HEpaBeHCTBa

3a/1a4H, UCCIIEIOBATh | U MX  CHUCTEMBI IO

NOJy4EHHOE  pEIIEHUE U | YCIOBHUIO 3ajauy,

OLICHUBATh UCCIIEAYET  IOJIyYEHHBIE

IPaBONOI00HOCTh pelieHnuss W OLEHUBAET

pE3yIBTaTOB MPaBON0100HOCTh

OK 01, OK 06, T1K 2.2 pe3yJIbTaToB;

YMETb OIepUpoBaTh | onepupyer  noHsTusMu: | [IpakTuueckue paboThl
MOHSATUSIMH: cpenHee | cpennee apudmernueckoe, | [Ipakrndyeckue 3ausTust Ne 46, 47
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apudmMeTHuecKkoe, MeIHuaHa,
HauOoJblllee W HauMEHbIlee
3HAUCHUS, pa3Max,
JUCTICPCHS, CTaHJApTHOE
OTKJIOHEHUE YHCIIOBOTO
HaOopa; yMeTh H3BJICKATH,
UHTEPIPETHPOBATH
nHpopmaruro,
IPE/ICTaBICHHYIO B
TabNMMIaX, Ha JAMarpammax,
rpadukax, OTPaKAIOILYIO
CBOICTBa peaTbHBIX
MIPOLIECCOB 51 SIBJICHUI;
NPEICTaBIATh  MH()OPMAIIHIO
C TmoMoulpl0  TabNUI |
Jarpamu; UCCIIEIOBATh
CTAaTHCTUYECKUE JIaHHBIC, B
TOM 4YHUCIIE C TPUMEHCHHEM
rpaguyeckux ~ METOAOB U
AJIEKTPOHHBIX CPEIICTB

OK 01, OK 05, TIK 2.2

MeauaHa, HauOoJbllee U
HavMEHbIIEe  3HAUYCHWUS,
pa3max, aucrepcus,
CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa,
U3BIICKACT,
UHTEPIPETHPYET
uHpopmanuro,
MPEJICTABICHHYIO B
Ta0IMIIAX, Ha
auarpamMmax, — rpaukax,
OTPKAIONIYI0  CBOMCTBa
pEATbHBIX TIPOIIECCOB |
SIBIICHUW;  TPEICTaBISCT
UH(POPMALIHIO C TTOMOIIBIO
TAOMUI] W JUarpamm;
UCCIIeyeT
CTaTUCTHYECKUE JaHHBIC,
B TOM qrcie c
PUMEHCHUEM
rpaUYecKuX METOJIOB H
DJIEKTPOHHBIX CPEJICTB;

YMETb OIIepUpPOBaAThH
MOHATUSIMU: CIly4ailHbIN
ONBIT U cIy4yailHoe coObITHE,
BEPOSITHOCTD cilyyaitHoro
COOBITHSI; YMEHUE BBIYUCIIATH
BEPOSITHOCTD c
HCII0JIb30BaHUEM
rpaduYecKux
IPUMEHSTh
CIIOXKEHHUS WU
BEPOSATHOCTEH,
KOMOUHATOPHBIE
dopMynel  mpu
3az1ay; OLIEHUBATh
BEPOSATHOCTH peaJIbHBIX
COOBITHH; 3HAaKOMCTBO  CO
CIIy4alHBIMH  BEJIMYMHAMU;
yYMEHUE MPUBOAUTH MPUMEPHI
MIPOSIBJIEHUS 3aKOHA OOJIBIINX
qyucen B IPUPOJHBIX U
OOI1eCTBEHHBIX SBJICHUAX

OK 01, OK 04, T1K 2.2

MCTOOOB,

(hopmyIbl
YMHOXEHUS

bakTel U
pereHun

ONEpPUPYET  TOHSATHIMHU:
CIy4alHBIH ~ OOBIT |
ciy4yaiHoe coObITHE,
BEPOATHOCTh CIy4yaitHOTO
COOBITHS; BBIYUCIISICT
BEPOATHOCTD c
UCTIOJIb30BaHUEM
rpaduyecKux  METOMOB;
IIPUMEHSET bopMyibl
CIIO)KEHUSI U YMHOXEHHS
BEPOSATHOCTEM,
KOMOUHATOpHbIE (DaKThI U
GbopMynBl TP PEIICHUH
3ajay; OLIEHUBAET
BEPOSITHOCTH  PEaJbHBIX
COOBITHH;  3HAKOM  CO
CIy4ailHBIMU
BEJIMUMHAMU;  TPUBOIUT
IpUMEPHI MIPOSIBIICHUS
3aKOHa OOJIBIIMX YHCENl B
MPUPOIHBIX u
OOIIECTBEHHBIX SBJICHUSX;

[TpakTuyeckue paboThI
ITpaxtrueckue 3anarust Ne 44, 45

yMETh ONEpUPOBATh
MOHATUSAMM: TOYKA, IpsMasd,
IUIOCKOCTh, ~ NPOCTPAHCTBO,
JIBYTpaHHBIN yrolL,
CKpELIMBAKOIINECS  IPSIMBIE,
[apajuIeIbHOCTh u
NEePIEHIUKYISIPHOCTD

IPSMBIX U IUIOCKOCTEH, yroJl
MEXAY  OpSIMBIMHM,  yIoOJl

ONEpUpPYET  IMOHATUAMM:
TOUKa, npsimas,
IUIOCKOCTB, IPOCTPAHCTBO,
JIBYTpaHHbIN yroi,
CKPEIIHBAIOIINECS

IpsIMBIE, TApAJUIEIBbHOCTD
U NEpPIEeHIUKYISIPHOCTh
IpSAMBIX M INIOCKOCTEH,
YroJa MeXAYy MpsSIMBIMH,

[TpakTrueckue paboOThI
[TpakTueckue 3anstust Ne 7, 48-51
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MEXIY IpsAIMOI 5
IUIOCKOCTBIO, YTOJl  MEXAY
IIJIOCKOCTSIMU, PACCTOSIHUE OT

TOYKHN a0 IIJIIOCKOCTH,
pacCcTodgHuc MCKOY
IIpsAMbIMU, pacCTOAHUC

MCKAY IJIIOCKOCTAMU, YMCHHUC
UCIIONIb30BaTh NPU PEIHICHUH
3aJa4 M3y4yeHHblE (AKTBl U

TEOPEMBI IJIAHUMETPUH;
YMEHHME OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOILIEro
Mupa

OK 01, OK 05, IIK 1.2,
11K 2.2

Yroa MeXAy MNpsAMOH H
IUIOCKOCTBIO, YrOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE
OT TOYKH JO IUIOCKOCTH,

pacCcTodaHuc MCKIAY
MIpsAMbIMH, pacCcTodaHue
MCKAY IJIOCKOCTAMU,

UCTIONIB3YET TPU PEIICHUH
3a71a4 U3y4eHHbIe (PAaKThI U
TEOpPEeMBbl  IUIAHUMETPHH;
OLICHUBAET pa3mepsl
O00BEKTOB  OKPYXKAIOIIETO
MUDA;

yYMETh OIEPUPOBATH
MOHATHUAMU: MHOI'OT'PpAaHHUK,
CeucHUE MHOTOTPaHHHKa,
KyO, napajuIeJIenumneI,

npu3Ma, nupamua, Gurypa u
MIOBEPXHOCTh BpaIlCHUS,
WIMH]P, KOHYC, 1ap, cdepa,
CeUeHHUs (PUTYpPHI BpaIlICHUS,

MJI0CKOCT, Kacaromascs
chepnl, UMIUHIpPA, KOHYCA,
TUIOMIA/b MOBEPXHOCTH

MpaMUIbl, MIPU3MBI, KOHYCA,
HWIMH]pA, TIIOIMaas chepsl,

00beM KyOa,
IPSIMOYTOJIBHOTO
napaienenumena,
MUPAMHU/IBI, MIPU3MBIL,
IUIMHApA, KOHyca, IIapa;
yYMEHHE nu300paxarhb
MHOTI'OIrpaHHUKH u

IMMOBCPXHOCTHU BpallCHUA, HUX
CCUCHUA OT PYKH, C TIOMOIIIBLIO
YCPTCIKHBIX HHCTPYMCHTOB U

AIIEKTPOHHBIX CPEJICTB;
yMEHUue pacrno3HaBaTh
CUMMETPHUIO B MPOCTPAHCTBE;
yMEHUue pacrno3HaBaTh

IIPABWJIBHBIE MHOTOI'PaHHUKHU
OK 01, 0K 03, I1IK 2.2

ONEPHUPYET  TOHSATHSIMHU:
MHOTOTPaHHHUK, CCUYCHHE
MHOT'OT'paHHHKA, KyO,
napaieNienure]], mpusma,
nupamuaa, Qurypa u
MIOBEPXHOCTh  BpAIICHMUSI,
WIMHAP, KOHYC, IIap,
chepa, ceueHHst QUTYPBHI
BpaICHHUS, TUIOCKOCT,
Kacaromascs chepsl,
WIMH/pA, KOHYCa,
IOMab  IOBEPXHOCTH
UPaMUJIbI, MIPU3MBI,
KOHYCa, WIAHJIPA,
miomaas cheprl, 00beM
Ky0a,  MPSAMOYrOJBHOTO
napajuieNienunena,

MU PAMH/IBI, TIPU3MBI,
WIMH]pA, KOHYyca, IIapa;
n3o0paxxaer
MHOTOTPaHHUKHU "
MIOBEPXHOCTH  BPAIICHUSI,
UX CEYEHHsS] OT PYKH, C
TIOMOIIIHIO YePTEIKHBIX
WHCTPYMEHTOB u
JJIGKTPOHHBIX  CPEJICTB;
pacro3HaeT CUMMETPHIO B
MIPOCTPAHCTBE;
pacro3HaeT IPaBUILHEIC
MHOTOTPaHHUKH;

[TpakTuyeckue paboTHI
[TpakTuyeckue 3ansatus Ne 55-64

yMETh
TIOHSTUSIMH:
IPOCTPAHCTBE,
burypsl B  NPOCTPAHCTBE;
UCTOJIb30BaTh  OTHOIIEHUE
IJIOMIAIel TOBEPXHOCTEH U
00BbeMOB  MMOJOOHBIX  (uryp
NIPY PEUICHNH 33134

OIIEPUPOBATH
JOBHUKCHHUEC B
[IOAOOHBIE

OTIepUPYET MOHSATUSIMHU:
JIBUOKEHUE B
MPOCTPAHCTBE, OIO0HBIE
¢burypsl B IpOCTPaHCTBE;
UCIIONIE3YET OTHOIIICHUE
MJI0MIAAe TOBEPXHOCTEN
1 00BEMOB IMOJOOHBIX
buryp npu penieHuu

[TpakTuyeckue paboThI

[Mpaktndyeckue 3amstus Ne 56-58,
60-62
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OK 01, OK 07 3a1a4;

yMETb BBIYHCIIATH | BBIYUCIISCT [TpakTrueckue paboThI
TEOMETPUUECKUE  BEJIMUYMHBI | TEOMETPUUECKHE [Tpaktuyeckue 3austust Ne 53, 59, 63
(umHa,  yros,  IJIOIIAAb, | BEMYUHBI (JUIMHA, YTOIL,

00BeEM, IUIONIAAb | IJIOIIA/b, 00BeEM,

HIOBEPXHOCTH), UCTIONB3Ys | IUIONIa b OBEPXHOCTH),

U3ydyeHHbIE  (QOPMYNIBI M | HCIONB3YA M3y4eHHbIE

METOIbI (bOpMYIIBI 1 METOJIBI;

OK 01, 0K 07, TIK 1.2,

K 2.2

yMETh OIEpUPOBATH | onepupyer  moHsATUAMU: | [IpakTudeckue paboThI
HOHSATHUSAMH: TIPSIMOYTOJIbHASA | IpsAMOyroibHas cucrema | [IpakTudeckue 3anatust Ne 52-54
cucreMa KOOPJMHAT, | KOOPAWHAT, KOOPJIMHATHI

KOOPJMHATHl TOYKH, BEKTOP, | TOUKH, BEKTOD,

KOOPJIMHATHI BEKTOpPA, | KOOPAUHATHI BEKTOpa,

CKaJsIpHOE  IPOU3BEACHHUE,
yroJl  MEXIy BEKTOpamH,
cyMMa BEKTOPOB,
IIPOM3BE/ICHUE BEKTOpa Ha
YHCII0; HAXOJUTh C MTOMOIIBIO
M3yYECHHBIX dbopmyn
KOOPJIUHATHI CepearHbI
OTpe3Ka, PACCTOSIHUE MEXAY
JIBYMsI TOUKaMHU

OK 01, OK 03, 1K 1.2

CKaJIIpHOE IIPOU3BEICHUE,
Yroa MeXIy BEKTOpaMHu,

cyMma BEKTOPOB,
MIPOU3BEJICHNE BEKTOpA Ha
YHCIIO; HaXOJUT c
MIOMOUIbIO M3Y4YEHHBIX
bopmyn KOOPJIUHATHI
CepeUHbI oTpe3Ka,

pPacCTOSIHUE MEXIY IBYMS
TOYKAMU;

YMETb BbIOMpPATh
MOAXOISIIIIAN W3Yy4YEHHBIN
METOJ Ul PEUICHMs 3ajayd,
pacrno3HaBaTh

MaTeMaTHuecKkue (akTel U
MaTE€MaTU4eCKHe MOJCIH B
HOPUPOHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B  MCKYCCTBE;
YMEHHME MPUBOAUTH IIPUMEPHI
MaTeMaTUYeCKUX  OTKPBITUN
pPOCCUMCKOM U MHUPOBOH
MaTeMaTU4eCKON HayKu

OK 01

BBIOMpaeT  MOJAXOAALIMH
WU3Y4YEHHBIM METOJ Ul
peleHus 3az1a4y,
pacrno3Haer
MaTeMaTHueckue (akThl U
MaTeMaTUYeCKUe MOJIEIH
B IIPUPOJHBIX "
OOIIECTBEHHBIX SIBJIICHUSIX,
B MCKYCCTBE; IPUBOAMT
IPUMEpBI
MaTEMaTHYECKHUX
OTKPBITHM POCCHHUCKON M
MUPOBOMU
MaTE€MaTHYECKONU HAYKH;

[TpakTudeckue padOTHI
[TpakTuaeckue 3arstust Ne 27, 45,

YMETh ONEPUPOBATH
MOHATHUAMU: OIPEACIICHUC,
aKcuoma, Teopema,
CIIEACTBHUE, CBOICTBO,
MpU3HAaK, I0Ka3aTeIbCTBO,
PaBHOCHUIIbLHbBIE
(bOpMyITHUPOBKH; YMEHUE
dbopmyaupoBaTh OOpaTHOE U
MPOTUBOMOIOKHOE
YTBEPXKIAECHUE, IPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI,
HCIIOJTb30BaTh METOJ]
MaTeMaTHUYECKON HHIYKIUY;
IMPOBOAWTH AOKA3aTCIbHBIC

ONEpUPYET  MOHATUAMMU:
onpejiesieHue,  aKcuoma,

TEeopeMa, CIIEJICTBUE,
CBONCTBO, IIpU3HaK,
JI0Ka3aTeNbCTBO,
paBHOCUJIbHBIE
(bopMyIHUPOBKH;
dbopmynupyer oOpaTHOE U
IIPOTUBOINOJIOKHOE
YTBEpKACHUE, MPHUBOIUT
IIPUMEpBI u
KOHTPIIPUMEDBI,
UCIIOJIb3YET METOJL
MaTeMaTU4eCKOn

[TpakTuyeckue paboThI
[Tpaktuyeckue 3ansaTust Ne 48-51
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paccyXICeHHUS MPU PEIICHUH | HHIYKIUY; MIPOBOMT
3a/1a4, OLICHMBATh JIOKa3aTelIbHBIC
JIOTUYECKYIO MPaBUIHBHOCTh paccyXIeHus npu
pacCyXICHHIA, pelIeHun 3a/ay,
OK 06 OIICHUBAET  JIOTHYECKYIO
IIPABHIILHOCTD
pacCyXIECHUI;
YMETh OIICPUPOBATH ornepupyeT  noHATHAMH: | [IpakTHueckue paboThI
MOHSATHSIMH . MHOXKECTBO, MHO>ECTBO, [TpakTuaeckue 3arsTus Ne 8, 9
IIOJIMHO>KECTBO, OTIICPALHU MIOJIMHO’KECTBO, OIEpaIiH
HaJ MHO)KECTBAMU; YMETh HaJ MHOECTBAMU;
UCII0JIb30BaTh TCOPETHKO- UCIIOJIB3YET  TEOPETHKO-

MHO’KE€CTBEHHBI armnapar
JUTS1 OTIMCAHUS PEATIbHBIX
IIPOLIECCOB U SBJICHU U IIpU
pELIeHUH 3a]a4, B TOM YHUCIIE
U3 IPYTUX y4eOHBIX

MHOKE€CTBEHHBIM armnapar
JUISl ONHCAHUS PealbHBIX
MPOLECCOB W SIBJICHUN U
IIpU peuieHuu 3aJad, B
TOM YHCJIE U3 JPYrux

MPEIMETOB; yueOHBIX TIPEIMETOB;

OK 01

yMEHHE ONepUpoBaTh | onepupyer  noustusmu: | [Ipaktuueckue paboTbl
noHATUSAMH: Tpad, cBs3HBIA | rpad, cBs3HBIN  rpad, | [Ipaktuueckue 3anstus Ne 10, 11
rpad, aepeBo, muKI, rpad Ha | AepeBo, MHKI, Tpad Ha

TUIOCKOCTH; YMCHHE 33J1aBaTh | IUDIOCKOCTH;  3aJaeT |

u OIHCHIBATh rpadbl | OMHUCHIBACT rpadbl

Pa3TUYHBIMU crioco0aMu; | pa3TUYHBIMH  CITOCOOAMU;

UCIIONIb30BaTh rpadbl MpHU | UCHONB3YeT Tpadbl MpH

pelICHNH 33129 pEIICHUY 33]1aY;

OKO01,IIK 1.2

YMETh CBOOOTHO CBOOOJIHO orepupyet | [Ipakruueckue paboThI
OTepUPOBATH MOHITUSIMHU: NOHATUSIMH:  cTeneHb ¢ | [Ipaktuueckue 3anstus Ne 12, 14,
CTEIEHD C LIEIBIM LEIBIM mokasareinew, | 16, 19, 20, 22, 25-28
MoKa3areneM, KOpeHb KOPEHb HATypaJIbHON

HATYpaJIbHOH CTEIICHH, CTCTIICHW,  CTENECHb  C

CTETEHb C PAllMOHATBHBIM paroHaIbHBIM

MOKa3aTeJieM, CTCTICHb C MOKa3areiaeM, CTENeHb C

JENCTBUTENHHBIM JEHCTBUTENBHBIM

(BeILIeCTBEHHBIM) (BEILIECTBEHHBIM)

roKasaresiem, Jorapudm nmokasarenem, Jorapudm

YHCJIa, CHHYC, KOCHHYC H YHCIlIa, CUHYC, KOCHHYC H

TaHTE€HC MTPOU3BOJIHLHOTO TQHTeHC  TPOU3BOJIBHOTO

YHUCIIa; YUCIIA;

OK04,TIK 1.2

YMETh ONIEPUPOBATH omepupyeT  moHsTHSIMH: | [IpakTHueckue paboThl
MMOHATHSIMH: TOXKIECTBO, TOKJECTBO, [TpakTiueckue 3anatus Ne 4, 13, 17,
TOXIECTBEHHOE TOXKIECTBEHHOE 18, 23, 24, 30

npeoOpazoBaHue, ypaBHEHHE, | IpeoOpa3oBaHue,

HEPAaBEHCTBO, CHCTEMA
YPaBHEHUH U HEPABEHCTB,
PaBHOCUJIBHOCTbh YPaBHEHHI,
HEPaBEHCTB U CUCTEM,
panrOHAIIbHEIE,
UPpALMOHAJIBHEIE,
IOKa3aTeIbHBIC, CTETICHHBIE,

ypaBHEHHE, HEPAaBEHCTBO,

CHCTEMA ypaBHEHUH U
HEpPABEHCTB,
PaBHOCUJIBHOCTh
ypaBHEHUH, HEPABEHCTB U
CHUCTEM, palMOHAJbHbIE,
VppalyoHaJbHbIE,
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JorapupMHUECcKue,
TPUTOHOMETPHYECKUE
ypaBHEHHMsI, HEPAaBEHCTBA U
CHCTEMBI; YMETh PElIaTh
ypaBHEHHsI, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIBIO

Pa3JIMYHbIX TPUEMOB,; PCIIATh

ypaBHEHUS, HEPaBEHCTBA U
CHCTEMBI C TapaMeTpoM;
INPUMEHSTh YpPaBHEHUS,
HCPAaBCHCTBA, UX CUCTCMBbI
JUISL peILICHUS
MAaTEMAaTUYCCKUX 3a4a4 U
3a1a4 U3 Pa3IMYHBIX
oOnacTell HayKu U peajlbHOI

noKa3aresbHbIE,
CTETICHHBIE,
JorapupmMuUecKue,
TPUTOHOMETPUYECKUE
yYpaBHEHHs, HEPAaBEHCTBA
U CHCTeMBI;  pelaer
yYpaBHEHHs, HEPaBEHCTBA
U CHCTEMBl C IIOMOIIBIO
Pa3INYHbIX IIPUEMOB;
pemraer ypaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C
napaMeTpoM; TPHMEHSET
yYpaBHEHHsI, HEPABEHCTBA,
UX CHCTEMBI ISl PeIICHHUS
MaTeMaTHYeCKUX 3a1ad U

KHU3HU, 3aJjad = M3 pa3IMYHbIX
OK 02 obnacreit HayKu u
peaJbHOU KU3HU,
YMETh CBOOOTHO CBOOOJHO onepupyet | [IpakTrueckue paboThI
OTICPUPOBATH MTOHATHSIMH: MOHATUSIMU: rpaduk | [Ipaktuueckue 3ansatus Ne 14-16, 21,
rpaduk GyHKINU, OOpaTHas | PyHKIUH, obparnas | 29, 33, 37, 38
(byHKLMS, KOMITO3ULHS GbyHKLIUsA,  KOMIO3ULUSA
GyHKIMH, TUHEITHAs GyHKIMH, JIMHENHAas
GbyHKLUSA, KBaApaTUYHAs GbyHKLUsA, KBaJgpaTHYHAs
(GyHKIMS, cTeneHHas GyHKIMS, CTEIIEHHAas
GyHKIMS C LeTbIM byHKIISA C LEJIBIM
nokasaresem, roKazareseM,
TPUTOHOMETPUUYECKHE TPUTOHOMETPUUYECKHE
¢GyHKIIMM, 0OpaTHBIE GyHKIMH, oOpatTHble
TPUTOHOMETPUUYECKHE TPUTOHOMETPUUYECKHE
(GyHKIMY, TOKa3aTeabHas U (GyHKIMM, TOKa3aTesbHas
aorapupmuueckas QyHKUUU; | U JorapupmMuyuecKas
YMETb CTPOUTH I'pauKu byHKIUY; CTPOHUT
(GyHKLUH, BHIIOIHSTH rpaguKu byHKIHH,
npeoOpa3oBaHus rpauKoB BBITTOJTHSIET
GbyHKLIUH; yMETh npeoOpa3oBaHus
UCIIOJIb30BaTh TpaduKu rpadukos GyHKIM;
GyHKUUR 1715 U3y4eHUs UCTIOJb3YyeT rpaduku
IIPOLIECCOB U 3aBUCUMOCTEN GyHKIMN Ui U3ydeHus
IpU PELIeHNH 33134 U3 IPOILIECCOB U
JPYTUX y4eOHBIX MPEAMETOB | 3aBUCHMOCTEH npu

Y U3 PEATIbHON KU3HU;
BbIpa)kaTh (popMysIaMu
3aBUCUMOCTH MEXITY
BEJIMYMHAMU; YMETh
CBOOOJHO OTIEPUPOBATH
MOHSTUSIMH: YETHOCTh
GyHKIMH, TEPUOJUYHOCTD
(byHKLINHU, OTPAaHUYEHHOCTD
(GyHKIIMH, MOHOTOHHOCTh
(byHKLNH, SKCTPEMYM
¢byHKIIMHM, HauboJbIIee U
HauMEHbIIIEE 3HAYCHMSI

peICHUHU 3aJa4 U3 APYIux
y‘Ie6HLIX npeaMeToOB U U3

peanbHOI JKU3HU;
BBIpaXKaeT (hopMyIibI
3aBHCHMOCTH MEXTY
BEIMUMHAMH,  CBOOOJHO
OTepUPYyeT  TIOHSTHSIMH:
YETHOCTh byHKIHIH,
MIEPHOANIHOCTD (DYHKITHH,
OTPaHUYEHHOCTh

(GyHKIIMH, MOHOTOHHOCTH
byHKIIH, IKCTPEMYM
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(GYHKLIUU Ha TPOMEKYTKE;
yYMEHHUE MPOBOAUTH
uccieoBaHue QyHKINH;
YMETh HCII0JIb30BaTh
CBOWCTBA U rpaduKu
GYHKIMHA 1S peIIeHUS
yYpaBHEHUH, HEPABEHCTB U
3ajiay Cc apameTpamy;
nu300paxarb Ha
KOOPJIMHATHOM IJI0CKOCTH
MHOX€ECTBA PELICHUN
YPaBHEHMI, HEPABEHCTB U UX
CHCTEM;

OK 04, 11K 2.2

¢bynkuuu, Haubomblnee U
HalMEHbIIEe  3HAYCHUS
(GYHKINU Ha IPOMEXKYTKE;
IPOBOJIUT HCCIIEI0OBaHUE
GbyHKIUY; HCII0JIb3YyEeT
cBoiicTBA U rpaduku
byHKUMA UIS  pelIeHus
YpaBHEHM, HEPaBEHCTB U
3ajjad ¢ IapaMeTpaMu;
n3o0paxkaer Ha
KOOPAWHATHOM IJIOCKOCTH
MHOX€ECTBa peleHuit
YpaBHEHUM, HEPABEHCTB U
UX CUCTEM;

YMETh CBOOOTHO
OIIEPUPOBATH MTOHATHSIMH:
II0CJIEJOBATEJILHOCTH,
apudmeTnyeckas
HPOTPECCHsi, FTEOMETPHYCCKAs
nporpeccus, 0eCKOHEUHO
yOBIBaIOIIas reOMETpUYCCKast
HPOrPECCHsT; YMECHHE
3aj1aBaTh
HIOCJICJOBATEIbHOCTH, B TOM
YHCIIE C TIOMOLIBIO

PEKYpPPEHTHBIX (hopMyIt;

CBOOOJTHO OTIEpHUPYET

HOHATHSAMHU:
MOCJIEI0BATEIBHOCTbD,
apudMeTHIecKast
nporpeccus,
reoMeTpUYIeCKast
nporpeccusi, OECKOHEYHO
yObIBaromas
reoMeTpHUIECcKast
IPOTPECCHS; 3amaeT

OoCJICA0BaTCIBbHOCTH, B
TOM YHCJIE C IIOMOIIBIO

YcerHbIii onpoc mo Teme 6.1

OK 06 PEKYPPEHTHBIX (HOpMYIT;
YMETb ONEPUPOBATH omepupyer  mnonstusmu: | [Ipaktuueckue paboTbl
IMOHSTUAMHU: KOMIUIEKCHOE KOMILIEKCHOE gucio, | [Ipakrnueckue 3ausatus Ne 31, 32
YHCI0, COMPSKEHHBIE COTIPSIKCHHBIE
KOMILIEKCHBIE YMCIIa, MOAYJb | KOMILJICKCHBIC qucia,
U apryMEHT KOMILJIEKCHOTO MOIydb M apryMeHT
grcia, (hopma 3arnmucu KOMIIJIEKCHOTO qrca,
KOMIIJIEKCHBIX YHCEeN dopma 3aIucH
(reomeTpuveckas, KOMILJIEKCHBIX qrcen
TPUTOHOMETpHUYECKast U (reomeTpuyeckas,
anreOpanveckas); yMeTh TPUTOHOMETpPUYECKass |
IIPOU3BOIUTH anreOpanyeckas);
apu(MeTHUECKUE IEHCTBUS C | TIPOU3BOIMT
KOMILJIEKCHBIMHU YU CJIaMU; apudmeTHuecKue
NPUBOJIUTH TIPUMEPHI NercTBUS c
UCTIOJIb30BaHUS KOMIUIEKCHBIMH 4MCIIAMU;
KOMIUIEKCHBIX YHCET; MIPUBOJIAT MIPUMEPEI
OK 01 HCIIOJIb30BaHUS
KOMIIIEKCHBIX YHCET;
YMETh CBOOOTHO CBOOOJTHO onepupyet | [IpakTuueckue paboTb
OTIePHPOBATH TIOHATHSIMU: NOHATUSAMH:  JBIDKeHHe, | [Ipaktndyeckue 3anstus Ne 53, 54,
JBUKEHUE, NTapajlIeIbHbIN napajuleNbHBIA  TiepeHoc, | 59, 63, 64
NepeHoc, CAMMETPHS Ha CUMMETpPHS Ha TJIOCKOCTH
IUIOCKOCTH M B IPOCTPAHCTBE, | U B MIPOCTPAHCTBE,
MOBOPOT, IpeoOpazoBaHue MOBOPOT, MpeoOpa3zoBaHue
noao0us, mojo0HbIe GUTYpPHI; | 000U, o J00HbIE
YMETh PaCllO3HABATh paBHBIC | (GUTYPHI; pacro3Haet
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U To100HbIe (UTYPBI, B TOM
YHclie B IPUPOJIE, HICKYCCTBE,
aApXUTEKTYype; yMETh
UCIOJIb30BaTh
TEOMETPHYECKHUE OTHOIICHHS,
HAXOJHUTh T€OMETPHUUECKHE
BEJIMYUHBI (JUIMHA, YTO,
IJI0IIA b, 00BEM) TIPH
pEIIeHUH 3aa9 U3 IPYTHX
y4eOHBIX IPEIMETOB U U3
peanbHOU KU3HU;

OK 02, 1K 2.2

paBHbIE W TOAOOHBIE
burypel, B TOM 4YHCIIC B
IIpUPOJE, HCKYCCTBE,
apXUTEKType; HCIOJb3YeT
rEOMETPUUECKUE
OTHOILICHMUS,
rEOMETPUUECKUE
BEIMYMHBI (AJIMHA, YTOJI,
wiomaap, 00beM) mpU
peLIeHUH 3a/1a4 U3 Ipyrux
y4eOHBIX MPEAMETOB U U3
peasbHON KU3HU,

HaxoguT

yYMETh BBIOMPATh
HNOAXOJAUIMM METOX IUIs
pelIeHus 3a/1ayi; IOHUMaHue
3HaYUMOCTH MaTEMaTHKU B
WU3Y4EHUU IPUPOIHBIX U
0O0I11eCTBEHHBIX MIPOLIECCOB U
SABJICHUM; YMETh
pacro3HaBaTh MPOSBIICHUE
3aKOHOB MaTEMaTUKU B
UCKYCCTBE, YMETb IPUBOJUTH
IIPUMEPBI MATEMAaTUYECKUX
OTKPBITUIA POCCUUCKOMN U
MHPOBOM MaTeMaTU4ECKON
HayKH.

OK 06

BBHIOMpPAET  MOAXOISIIHI
METOA Il PEIICHHS
3aJ1a4M; IIOHUMAET

3HAYUMOCTb MaTEMaTUKHU
B M3YYECHHUU NPUPOIHBIX U

00IEeCTBEHHBIX
MPOLECCOB U  SIBJIICHUI;
pacro3HaeT  IPOsBICHHE
3aKOHOB MAaTEMaTUKH B
UCKYCCTRBE, MIPUBOJIUAT
IPUMEPHI
MaTeMaTHYECKUX

OTKPBITMM POCCHHUCKON M
MHUPOBOH
MaTE€MaTU4YeCKON HAyKHU.

[TpakTuyeckue paboThI
[TpakTrueckue 3ansarust Ne 3, 5
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