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1. O0mas xapakTepuCTHKA NPUMePHOIi padoyeil mporpaMmbl 001e00pa3oBaTeIbHOM
AUCHHILIUHBI «MaTeMaTHKa»
1.1. MecTo 1MCUMIVIMHBI B CTPYKTYpe o0pa3oBartesibHOil nporpammsl CIIO:
OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» sBISeTcs 00513aTeIbHOM 4acTbhio
0011e00pa30BaTeIbHOTO IUKJIA 00pa3oBaTeIbHON Mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no npodeccun 43.01.09 IToap, koHIUTED.

1.2. Heau U miiaHupyemMblie pe3yJabTaThl 0CBOCHUS IMCIUILINHbI:
1.2.1. leapb AUCUMIIIIHHBI
Copepxanue mporpaMMmbl — 00II€00pa3oBaTeNbHOW  JUCHMILIUHBI  «MareMaTuka

HaIPaBJICHO Ha JIOCTHXKEHUE pe3yabTaToOB ee H3y4YeHUs
B cootBeTcTBUHU ¢ TpeboBaHusiMu PI'OC COO ¢ ydyeroM npodeccHnoHaIbHOW HANpPaBICHHOCTH
oroc CIIO. [IpuopurerHsiMU LEIAMHA o0y4ueHus MaTeMaTUKE

Ha 0a30BOM YpOBHE SIBJISIOTCSI:

dbopMUpOBaHHE  IICHTPAIBHBIX  MATEMATHYECKUX  TMOHATHA  (YMCIO, BEIUYHHA,
reoMerpuueckas  ¢urypa, IEpeMEHHas, BEpPOATHOCTh, (yHKuHUSA), 0OECIeYNBaAIOIINX
IIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHMs 00yJaOLIIXCS;

MOJIBE/ICHUE O0YYaIOMUXCsl Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHUIO B3aHMMOCBSI3U
MaTEMAaTUKU n OKpYKaromero Mupa, IIOHUMAaHUue MaTEMAaTUKHU
KaK 4acTy OOILIeH KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOyuaromuxcs,
NIO3HABATEIbHOW aKTHBHOCTH, UCCIIE0BATEIbCKUX YMEHUH, KDUTUYHOCTH MBIIUICHHS, HHTEpeca
K U3YYCHHUIO MAaTCMATUKH,

¢dopmupoBanre GpyHKIMOHAIBHONW MaTeMaTHYECKON IPaMOTHOCTH: YMEHUS paclio3HaBaTh

MaTeMaTU4YECKue ACIIEKThI B peabHBIX JKU3HEHHBIX CUTYalHsIX
u pu HU3y4YECHUU JIpyrux JACLIUIUINH, IIPOSIBJICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEH, (POpMYIHUPOBATh UX HA A3BIKE MATEMAaTHUKH W CO3/1aBaTh MaTeMaTHYECKUE
MOJIENH, IIPUMEHSATH OCBOCHHBIN MaTeMaTUYeCKUun arrapar

JUTSL PEIICHUs TPAKTHKO-OPUEHTUPOBAHHBIX 3a1ad, 3a7ad Npo(eCCHOHATBLHOW JeATCIEHOCTH,
WHTEPIPETUPOBATH U OIICHUBATD MOJIYYCHHBIE PE3YIbTATHL.

1.2.2. IInanupyemble pe3yJbTaTbl OCBOCHHMS 001Ie00pa3oBaTeIbHONH JAMCHMIUIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

O6ume  xommereHmuu  (mamee — OK) wu mnpodeccuoHanbHble  KOMIETEHIMU
(mamee — IIK) ®I'OC CIIO B COOTHECEHMM C JMYHOCTHBIMH, MeETaNpeIMETHBIMU
U TIpeIMETHBIMH pe3yIbTaTaMu 00ydeHus: 6a3oBoro yposHs (nanee — [Ipo).

[Tpodeccuonanpupie koMmereHMM 1o crnenuanbHoctu 43.01.09 IloBap, xonmutep: IIK 1.1.
[ToaroraBnuBath pabodyee MecTo, 0OOPYAOBaHHE, ChIPbE, HCXOAHBIE MaTepUaibl Uil 00paboTKU
CBIPbsI, TPUTOTOBIICHUS MTOTy(haOpUKaTOB B COOTBETCTBUU C MHCTPYKIMSIMH U pErilaMeHTaMH.
1K 5.1. [oaroraBnuBate paboyee MECTO KOHAUTEPA, 0O0OPYAOBaHUE, HHBEHTAPh, KOHIUTEPCKOE
CBIpbE, MCXOJHBIE MaTepuanbl K paboTe B COOTBETCTBHU C WHCTPYKIMSMH W PETIAMEHTAMHU.
dIocC COO MIPEICTABICHBI B TabnuIe:



Kox v nanmenoBanue

Pe3yabTarnl 00yyeHus

(opmupyembIx
KOMIeTeHIHuii Oo0mme JIMCHMIIMHAPHBIE
OK 01. Beibupars crocoOs! | JINUHOCTHBIC — pe3y/ibTaThl  JODKHBI — OTpakaTh - BiajeHue MeETOJaMH  JI0Ka3aTelbCTB, AITOPUTMAMH

perieHus
npohecCHOHABLHOM
JeSTEIbHOCTH
MMPUMCHUTCIIBHO

K Pa3jIMYHbIM KOHTEKCTaM

3a1a4

B YaCTH: TPYJAOBOTO BOCIIUTAHUS:
- TOTOBHOCTh K TpYydy, OCO3HAaHHE IIEHHOCTH
MacTepCTBa, TPYIOTOOHE;

- TOTOBHOCTbH K aKTUBHOH ACATCIIbHOCTHU
TEXHOJIOTUYECKON M COLMAIILHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh VHULIMUPOBATH, IIJIAHUPOBATH
u CaMOCTOSITEIILHO BBINOJIHSATh TaKyIo
NesITeTbHOCTD;

- UHTEpEC K pa3InYHBIM
poheCCHOHATTLHON IeATEIEHOCTH.
MertanpeaMeTHbIe Pe3yiIbTaThl JOJDKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JICHCTBUSIMH:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

chepam

- CaMOCTOSITEJIBHO (bopMynHMpoBaTh
U aKTyalu3upoBaTh MpoOieMy, paccMaTpHUBaTh
€€ BCECTOPOHHE;

- YCTaHaBIMBaTh  CYILECTBEHHBIM  TpPU3HAK

WM OCHOBaHHUS MJi1 CpaBHEHHS, KiaccU(PUKaAIIH
1 0000IIEHUS;

- OmpenenaTh IeNu JeATeIbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX OJOCTHUKCHUS,
- BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUUS
B paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCUTH KOPPEKTUBHI B JEATEIHHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJbTAaTOB IIEJISIM, OIICHUBATH
PUCKU TIOCTEACTBHM JESTENbHOCTH

0) 0a30BbBIC UCCIIENOBATEIbCKUE ICHCTBUS:

- BJAJIETh HAaBBIKAMU Y4eOHO-HCCIIET0BATEIHCKOM

3aJaBaTb

peleHust 3ajad; yMeHue (OpMYIMpPOBATh ONpPECIICHUS,
AKCUOMBl W TEOPEMbl, I[PUMEHATh UX, IPOBOJUTH
TOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEIICHUS 3a1a4;

- YMeHue OmnepupoBarh MOHATHSMM: CTENEHb 4YHCIA,
lorapu™M  4YMCla; yMEHHE  BBINOJHATH  BBIYMCIICHHE
BHAYEHUM M TPeoOpa30BaHUs BBIPAKEHUN CO CTENCHIMHU U
nmorapupmamu, Ipeodpa3zoBaHUs — JIPOOHO-pALIMOHATIBHBIX
BBIPAKECHMUI;

- YMeHue onepupoBaTb IOHATHAMMU:
M ppaliOHAIIbHBIE, [I0Ka3aTelbHbIE,

lorapuMUUEcKue, TPUTOHOMETPUYECKHE
HEPaBEHCTBA, UX CUCTEMBI;

- YMeHue onepupoBaTh NOHATHAMU: (DYHKIIMS, HEIPEpbIBHAS
(GyHKIUS, TpOU3BOJHAS, NEpPBOOOpa3Has, OIpeeIeHHbIN
MHTETpaJl; YMEHHE HAXOAWTHh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(yHKIMH, UCHOJIB3YS CIIPABOYHbIE MAaTEpPHUAIIbl; UCCIIEI0BATh
B MpocTeHmux ciay4asx (yHKIMM Ha MOHOTOHHOCTb,
HAaXOJUTh HAHMOOJIbIINE M HAaUMEHbIINE 3HaYeHUs (YHKIUM;
CTPOUTH TpaQUKHM MHOTOWIEHOB C  HCIOJb30BaHHEM
arrmapara MaTeMaTHYeCKOT 0 aHaln3a; MPUMEHSITh
[IPOM3BOJHYIO IIPH PELIEHUM 3a/ad Ha JBHKEHHUE, peIlaTh
[IPAKTUKO-OPUEHTUPOBAHHbBIE 3aJaud Ha HauOoJblIME U
HAaUMEHBIINE 3HAYEHUS, Ha HAXOXJICHUE IIyTH, CKOPOCTH U
[YCKOpEHUS;

- YMeHue onepupoBaTh NOHATUSIMM:  paLUOHAIbHAS
(GyHKIMS, TOKa3aTeslbHas (QYHKUMS, cTeneHHas (yHKIus,
orapupmuyecKas byHKLU, TPUTOHOMETPUUECKUE
(byHKIMM, OOpaTHble (QYHKUMU; YMEHHE CTPOUTH TIpaduku

palMoHAIIbHEIE,
CTCIICHHBIC,
YpaBHEHUS U

M3y4eHHBIX (DYHKIM, HCIOIb30BATh I'paMKU NPH U3YyUCHUN




U POEKTHOM JIeATeIbHOCTH, HABBIKAMH Pa3pEIICHHs
mpooem;

- BBIBIATH  NPUYMHHO-CIICJCTBEHHBIC  CBS3H
U aKTyaJIM3UupOBATH 3aJdavy, BBIABUIdaTb THUIIOTC3Y
ee pelieHus, HaXOJIUTh apryMeHThI
JUIsL JIOKa3aTeIbCTBA CBOUX YTBEP)KICHHM, 3a/1aBaTh
napameTpbl U KpUTEPHH PEIICHHS,;

- AaHaJIM3upoBaTb IIOJYYCHHBIC B XOJC PCHICHUA
3a7a4d  Pe3yJbTarhl, KPUTUYECKH  OIICHUBATh
HUX OOCTOBCPHOCTb, IIPOrHO3MPOBATH H3MCHCHHC
B HOBBIX YCJIOBHSIX;

pa3pabaTbIBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM
aHaM3a HUMEIOIIHXCSI MaTeprabHBIX
U HEMaTepHUaIbHBIX PECYPCOB;

- yMeThb TMEPEHOCHUTHh 3HAHUS B IO3HABATCIHHYIO
U TIPAKTHYECKYIO 00J1aCTH KU3HEICATCIbHOCTH,

- yMeTh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX
MpEeAMETHBIX 00JIaCTeH;
- BBIJIBUTaTh HOBBIE HJIEH, mpejiarath

OPHUIMHAJIBHBIC MMOAXOAbI U PCUHICHUA

[IPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUHU 3aJ1a4 U3 APYTUX
y4eOHBIX IIPEIMETOB U 3a/1a4 U3 PEAIbHOM JKHU3HU; BhIpaXKaTh
(bopMynaMu 3aBUCUMOCTH MEXAY BEIMUYNHAMU;

- YMeHue peniaTh TEKCTOBBIC 3a7ja4d Pa3HbIX TUMOB (B TOM
Urclie Ha MPOIEHTHI, OJU U YacTH, HA JIBIXKEHUE, padoTy,
CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 33aJauyd M3 00JacTu
YIpaBlIeHUS JUYHBIMU W CeMEWHbIMH  (UHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA U HX
CUCTEMBl IO YCIOBHUIO 33Jlayd, HUCCIEN0BATh IOJYYEHHOE
[pellIeHrE U OLIEHUBATh MPaBIONOA00HOCTh PE3YIbTaTOB;

- YMenue ONepUpOBaTh MOHATUAMM: cpenHee
apudmernyeckoe, MeauaHa, HauOOJIbIlIee U HAUMEHbIIEE
3HAUYEHUs], pa3Max, AUCIEpPCUs, CTAaHAAPTHOE OTKJIOHEHHUE
YHCIOBOTO Habopa; yMEHHE H3BJIEKATh, WHTEPIPETHPOBATH
nH(pOpMallMi0,  MpEACTaBIEHHYIO B  Ta0nWiax, Ha
muarpaMmax, rpadukax, OTpakarollyl0 CBOWCTBA pPeabHBIX
[POLIECCOB U SIBICHUM; MPEACTaBIATh HWHMOPMALUIO C
[TOMOIIbIO TabJInL " JIarpamm; UCCIIEN0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpayecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMeHue OonepupoBaTb NOHATUAMM: CIy4ailHBIA OIBITH
ClIydyailHOE COOBITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS;
YMEHHME BBIYHMCIATH BEPOATHOCTb C  HCIIOJb30BAHUEM
rpadUyecKux METOJOB; MPUMEHSITh (HOPMYIIBI CIOXKEHUS U
YMHOXKEHUSI BEpOSITHOCTEH, KOMOMHATOpHble (HaKThl U
(bopMyNibl TIpU pPELICHUM 3a]ay; OLIEHWBAaTh BEPOSITHOCTU
peaIbHbIX  COOBITHH;  3HAKOMCTBO €O  CIy4YallHBIMU
BEIMUYMHAMU; YMEHHUE TMPUBOJIUTH MPHUMEPHI MPOSBICHUSA
3aKOHa OOJBIIMX 4YMCET B MPUPOJIHBIX M OOIIECTBEHHBIX
SIBIICHUSIX;

- YMeHue onepupoBaTh TOHATUSMHU: TOYKa, MpsMasd,
[JI0CKOCTB, IIPOCTPAHCTBO, JIBYTpaHHBII yrod,
CKpelIHBaoIIuecs MpsIMbIE, napajuIeaIbHOCTh u

MCPICHAUKYJIAPHOCTL TMPAMBIX U HHOCKOCTCﬁ, Yroja MCXKAY




[IPSIMBIMH, YTOJ MEXy NPSAMON U IIOCKOCTBIO, YTOJI MEXIY
[JIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JIO IUIOCKOCTH,
[PACCTOSIHUE  MEXJIYy  MPSAMBIMH, PACCTOSHHE  MEXKIY
[JIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh MPH PEIICHUU 3aj]ad
M3Y4YeHHbIE (AaKThl W TEOPEMbl IUIAHUMETPUHU; YMEHHE
OIICHUBATH pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

YMeHue onepupoBaTh MOHATHUSAMU: MHOTOI'PDAHHUK, CEYEHUE
MHOTOTPaHHHKA, Ky0, MapajieNenumes], mpu3Ma, mupaMuia,
dburypa u MOBEpPXHOCTb BpAILICHUS, LWIMHIpP, KOHYC, WIap,
chepa, ceueHus: GUrypsl BpalieHus, IIOCKOCTh, KacaroIasics
chepbl, UWIMHApPA, KOHYyca, IUIOWAAb MOBEPXHOCTHU
[MUPaMHJIBI, TIPU3MBI, KOHYCA, IWJIMHAPA, IUIOMAnb chepsl,
00BeM KyOa, PSIMOYT'OJIBHOTO napajuienenunesaa,
MUpaMUbl, TPU3MBI, IWJIWHIpA, KOHYyCa, Iapa; yMEHHue
M300pakaTh MHOTOTPAHHUKH U MOBEPXHOCTU BPAIICHUS, UX
CEYCHUSI OT PYKH, C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U
PIEKTPOHHBIX CPEJCTB; YMEHHUE PACIIO3HABATh CUMMETPHIO B
[POCTPAHCTBE,  YMEHHME  paclo3HaBaThb  IMPABHIIbHbBIC
MHOTOTPaHHUKY;

- YMeHue OomnepupoBaTh MOHATHSMHU: JIBIDKCHHE B
[POCTpPAaHCTBE, TMOJO0HBIE (UTYPHl B  TPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOILIECHHWE IUIOIIAJACH TIOBEPXHOCTEH U
00BeMOB MOJOOHBIX GUTYP MIPH PEIICHUU 33]1aY;

- YMeHHE BBIUUCIATH T€OMETPUUYECKHE BEJIMYUHBI (JJIMHA,
YTOJI, TUIOMIA/lb, 00BEM, TIOIIAh TOBEPXHOCTH), UCIONIB3YS
M3y4deHHbIE OPMYIIBI U METO/IBI;

-  YMeHHe OmepupoBaTh TMOHATHUAMH: TPSIMOYTOIbHAS
CUCTeMa  KOOpAWHAT, KOOpPAMHATBl  TOYKH,  BEKTOD,
KOOPAWHATBHI BEKTOPA, CKAISIPHOE MPOU3BEACHHUE, Yroi
MEXy BEKTOpaMH, CyMMa BEKTOPOB, POU3BEACHUE BEKTOPA
Ha 4YHCJIO; HAXOJIUTh C TIOMOIIBI0 H3yYEHHBIX (popmMyn
KOOPJIMHATBI CEPEUHBI OTPe3Ka, PAaCCTOSHHE MEXKIY ABYMS
TOYKAMU;

- YMmeHue BbIOMpaTh MOIXOJSIIMIA H3y4YEeHHBIH METOH s




[PEIICHUA 3aJadl, pacClio3HaBaTb MAaTEMATHUYCCKUC (l)aKTI)I n
MATCMAaTUYCCKHUEC MOACIN B IHNPUPOJHBIX U O6H_ICCTB€HHBIX

HUCTOYHUKOB  Pa3HbIX THUIOB, CAMOCTOSATEIHHO
OCYIIIECTBIISATh MMOUCK, aHAIU3, CHCTEMATHU3alUI0 U
WHTEpIpeTani0 UHPOPMAIMKA PA3TUYHBIX BUIOB U
dhopm mpecTaBieHus;

- co3laBaTh TEKCThl B pa3NUYHBIX (QopmaTax C
y4eToOM Ha3HayeHHsT UWHQPOpMaluu U LEJIeBOU

SBJICHUSAX, B MCKYCCTBE; YyMEHHE IPUBOAWUTH IIPUMEPHI
MaT€MaTUYeCKUX OTKPBITUM POCCHHCKOM W MHUPOBOHU
MaTEeMaTHYECKON HAYKU
OK 02. Hcnonw3oBate | JIMUHOCTHBIE pPE3yJbTAThl JOJDKHBL OTpakaTb B |- BraxeHwe MerogaMu —JOKa3arelbCTB, alrOpUTMaMu
COBPEMEHHBIE CPEJIICTBA | 4aCTU: IEHHOCTU HAYYHOI'O TO3HAHUS: peleHust 3ajad; yMeHue (GOpMYIMpPOBATh ONpPECIICHUS,
[IOKCKa, aHaju3a U | -cOPMUPOBAHHOCTb MHUpPOBO33PEHHUs, [AKCHOMBI M  TEOPEMBbI, IPUMEHATb HX, IPOBOJUTH
MHTEepIpeTaluu HHPOPMaLUH, | COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO [TOKa3aTEJIbHBIE PACCYKACHMS B XOJI€ PEILEHUS 3a1a4;
148 MH(OPMALIMOHHBIE | pa3BUTHSI HAyKM W OOIIECTBEHHOM MpakTHKH, |- YMEHHE ONEepUpOBaTh MOHATUSMM: CTENEHb 4YHCIA,
TEXHOJIOTUH I BBIIIOJIHEHUS | OCHOBAHHOTO orapu™M  4YMCla; yMEHHE  BBINOJIHATH  BBIYMCIICHHE
3a1a4 npodeccHoHaIbHOMN | Ha UaIore KylIbTyp, CIOCOOCTBYIOLIETO OCO3HAHUIO [BHAYCHUI
NESTEIBHOCTH CBOETO MECTA B IOJIUKYJIBTYPHOM MHPE; 1 1peoOpa3oBaHMsl  BBIPAKEHUM €O  CTENEHSAMH U
MertarnpeaMeTHbIe pe3yIbTaThl JODKHBI OTpaKaTh:  rorapudMamu, mpeoOpa3oBaHusl  APOOHO-PAMOHATBHBIX
OBnanenune YHHUBEPCaJIbHBIMU y4eOHBIMU [BBIpa)KEHMUIA;
ITI03HABATEJIbHBIMU JICHCTBUAMMU: - VYMeHue oOmnepupoBaTb IOHATUSAMHU: PALMOHAJIBHBIC,
B) paboTa ¢ uHpopmarueil: MppaLMOHAIbHBIE, [I0Ka3aTeNbHBbIE, CTEIICHHBIE,
- BJAQJIETh HAaBBIKAMH MOJNY4YeHHS WHPOpMANUU H3 [Torapu(MUYECKHe, TPUTOHOMETPHUYECKHE ypaBHEHUS W

HEPABEHCTBA, UX CUCTEMBI;

'YMeHue onepupoBaTh MOHATUSAMU: (QYHKIUS, HEPEpbIBHAS
(dyHKLMS, TPOU3BOJHAS, IepBOOOpa3Has, OIpeaeICHHBIN
MHTErpaJl; YMEHUE HAXOIAUTh MPOU3BOJHBIC DJIEMEHTAPHBIX
(yHKLNH, UCHIOJB3Ys CIIPAaBOYHBIE MAaTEpUAIIbI; UCCIIEA0BATh
B IpocTeMImIMX ciay4asx QYHKIMM HAa MOHOTOHHOCTb,

ayAUTOpUH, BbIOMpas  ONTUMANbHYIO  (OpMy |[HaXOJUTh HAaUOONBIIME U HAUMEHbIINE 3HAYCHUs (DYHKIMIA;
MIpeICTaBICHUS CTPOUTh TpapuKW MHOTOYJIEHOB C  HCIOJb30BaHUEM
U BU3YaJIM3allly; arrmapara MaTEMaTHYECKOT O aHaJIn3a; IIPUMEHSITh
- OLEHUBaThb JOCTOBEPHOCTb, JIETUTUMHOCTH [IPOM3BOJHYIO IPU PELICHUM 3aJad Ha JBUKEHHE; pelaTh
uHpOpMallUK, €€ COOTBETCTBHE MPAaBOBBIM U [IPAKTUKO-OPMEHTHPOBAHHBIE 3aJjauMHa HauOOJbIINE U
MOPaJIbHO-3THYECKUM HOpPMaM; HAauMEHbBIINE 3HAYEHUS, Ha HaXO0XJIECHHUE IYTH, CKOPOCTU U
- WCIOJB30BaTh CPEACTBA HMH(POPMALMOHHBIX U [yCKOPEHHS;

KOMMYHHMKAI[MOHHBIX ~TEXHOJOTHUH B peHIeHUH - YMEHHE OIepupoBaTh TMOHATHSAMHU:  palMOHAJIbHAs
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX U |pyHKUUS, TOKa3arenbHas (YHKLMS, CTENeHHas (QyHKIus,
OpraHM3allOHHBIX  3aJady  Cc  coOJyojieHueM [torapudmMuyeckas byHKIMS, TPUTOHOMETPUYECKHE




TpeOOBaHUI 3PrOHOMHUKH, TEXHHUKH O€30MaCHOCTH,
THTHEHBI,  pecypcocOepekeHusi, MpaBOBBIX U
THYCCKUX  HOPM,  HOPM  HMH(DOPMAIHOHHOU
0e30IMacHOCTH

(dbyHKIMKH, OOpaTHbIe (PYHKIIMU; YMEHHE CTPOWTH Tpaduku
M3Y4eHHBIX (DYHKIMHA, NCIOIB30BATh TPAPHUKHU MPH U3yYCHUN
[IPOLIECCOB U 3aBHCUMOCTEH, IIPU PELICHUM 3a/1a4 U3 IPYrux
y4eOHBIX IIPEIMETOB U 3a/1a4 U3 PEAIbHOM JKHU3HU; BhIpaXKaTh
(bopMynaMu 3aBUCUMOCTH MEXIY BEIHMUYNHAMU;

- YMeHue peuiaTh TEKCTOBBIC 3a7ja4d Pa3HbIX TUIOB (B TOM
Urclie Ha MPOIEHTHI, JOJU U YacTH, HA JIBIXKEHHUE, padoTy,
CTOMMOCTh TOBapOB M YCIYT, HaJOTH, 33aJadd M3 00JacTu
YIpaBlIeHUS JUYHBIMU W CeMEWHbIMH  (UHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBbl MO YCJIOBHMIO 3aJ[aud, HUCCIIEJOBaTh IMOIYYCHHOE
[pellIeHrE U OLIEHUBATh MPaBIONOA00HOCTh PE3YIbTATOB;

- Ymenue OTIepUPOBATH MOHITHSIMHU: cpenHee
apudmernyeckoe, MeauaHa, HauOOJbIlIee U HAUMEHbIIEE
BHAYCHUS, pa3Max, AUCIEPCHs, CTaHAAapTHOE OTKIOHEHHE
YICIOBOTO HabOpa; yMEHHE H3BJIEKATh, WHTEPIPETHPOBATH
nH(pOpMallMio,  MpEACTaBIEHHYIO B  Ta0nuiax, Ha
muarpaMmax, rpadukax, OTpajkarollyl0 CBOWCTBA peabHBIX
[POLIECCOB U SBICHUM; TMPEACTaBIATh HWHMOPMALUIO C
[TOMOIIbIO TabInI U Juarpamm; HCCIIEI0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C IPUMEHEHHEM
rpadyecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMeHue onepupoBaTh NOHATHSAMM: CIYYalHBIA OIBIT U
ClIydyallHOE COOBITHE, BEPOSITHOCTh CIy4YaHOTO COOBITHS;
YMEHHME BBIYHMCIATH BEPOATHOCTb C  HCIIOJB30BAHUEM
rpadUyecKux METOJ0B; MPUMEHSTh (HOPMYIIbI CIOXKEHUS U
YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOpHBbIE (aKThl U
(dopMynIbl TpU pelIeHUH 3a/a4; OLIEHUBATh BEPOSATHOCTH
pEabHBIX ~ COOBITHI;  3HAKOMCTBO CO  CIy4yailHBIMU
BETMUYMHAMU; YMEHHUE TMPUBOJIUTH MPHUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YMCET B MPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

-YMeHue onepupoBaTb IMOHATHUSMHU: TOYKa, MpsAMasd,

TIJIOCKOCTBD, IIPOCTPAHCTBO, I[ByrpaHHBIﬁ YroJ,




CKpEIIUBAIOIINEcs psiMbIE, napayuiebHOCTh u
[EPIICHIUKYIIIPHOCTh MPSMBIX U IJIOCKOCTEH, Yrol MEXIy
[PSIMBIMU, YTOJI MEX]Y MPSMOM U MJIOCKOCTBIO, YTOJI MEXIY
[IOCKOCTSIMU, PAcCTOSHUE OT TOYKM JO TUIOCKOCTH,
paccTOsiHUE  MEXAY MPSAMBIMH, PAacCTOSHHE  MEXIY
[IOCKOCTSIMU; YMEHHE WCIOJIb30BaTh MPU PEIICHUU 3a7ad
M3y4YeHHbIE (AaKThl M TEOPEMbl IUIAHUMETPUU; YMEHHUE
OIICHUBATH pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- VYMeHHe oOIepUpoBaTh MOHATHUAMU: MHOTOTPAaHHUK,
CCUYCHWE MHOTOTpaHHUWKA, KyO, MapajiesieluIes], Mpu3Ma,
nupamuia, GuUrypa M MOBEPXHOCTh BpAILEHUS, IMIMHID,
KOHYC, map, chepa, ceueHus Gpurypsl BpameHusl, MI0CKOCTb,
Kacaromiasics  cheppl, UWIMHApPA, KOHYCa, IUIONIAb
[MOBEPXHOCTH MHPAMUJIBI, TPHU3MBI, KOHYCa, I[WIHHIPA,
miomans  chepsl, 00beM  Kyba,  IPSIMOYTOJIBHOTO
rapajuieNienume1a, MUPaMUIbl, TPU3MBI, [IHJIUHAPA, KOHYCA,
[1apa; yMeHHe 300pakaTh MHOTOTPAHHUKU U MOBEPXHOCTHU
BpAIlICHUsS, UX CCUCHHUS OT PYKH, C MOMOIIBI0 YEPTEIKHBIX
MHCTPYMEHTOB U JJIGKTPOHHBIX  CpPEICTB;  yMEHHUE
pacro3HaBaTh CHMMETPUIO B  TPOCTPAHCTBE, yMECHHUE
[pacro3HaBaTh MPaBUIbHBIE MHOTOTPaHHUKH;

- VYMeHHWe OmepupoBaTh IOHATHUSMHU: JBIDKCHHE B
[POCTpPAaHCTBE, TMOJ00HBIE (GUTYpPHl B  MPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIIECHHWE IUIOMIAJACH TIOBEPXHOCTEH U
00BEeMOB MOJOOHBIX GUTYP MIPH PEIICHUH 3a]1aY;

'YMeHue BBIYHCIATH TEOMETPHUYSCKHE BEIUYHMHBI (JITMHA,
YTOJI, TIOMIAb, 00BEM, TUIONAb TOBEPXHOCTH), UCTIONB3YS
M3y4eHHbIE (OPMYIIBI U METOIBI;

- VYMeHHe oOIepupoBaTh TOHATHAMH: TPSIMOYTOJIbHAS
CUCTeMa  KOOpIMHAT, KOOPAMHATHI  TOYKH, BEKTOP,
KOOPJMHATBHl BEKTOpa, CKAJISPHOE IPOM3BEICHHUE, IOl
MEXTy BEKTOpaMH, CyMMa BEKTOPOB, MMPOU3BEACHHUE BEKTOpa
HA YHCJIO; HAXOJWTh C IIOMOIIBI0 HM3YYEHHBIX (HOpMYI
KOOpJMHATHl CEPEMHBI OTPE3Ka, PACCTOSTHUE MEXAY IBYMS
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TOUYKAMHU;

- YMeHue BbIOMpATh MOJIXOMASIIMNA M3YYEHHBIH METOJ JJIst
[pEIICHUsT 3a/1aud, pacro3HaBaTh MareMaTHudeckue (HakThl U
MaTeMaTUYeCKHe MO B HPHUPOAHBIX W OOIIECTBEHHBIX

SIBJICHUSIX, B HCKYCCTBE, YMEHHE NPUBOAMTH IPUMEPHI
MaT€MaTUYeCKUX OTKPBITMM POCCUHCKOM M MHUPOBOH
MaTeMaTH4eCKOl HayKu
OK 03. [LmanupoBarte | JIMYHOCTHBIE  pe3ynbTaThl  JOJKHBI  OTpaxkarth (- Biagenue MeromamMu JOKas3aTeNbCTB, AJITOPUTMAMH
u PEeaIn30BbIBATH | B YACTU: JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS: pelieHus 3anad; ymeHue (GopMynHpoBaTh ONpeeIeHHUs,
cOoOCTBEHHOE - Cc(OpMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, [AKCMOMBI W  TEOPEMbl, IPUMEHATh UX, IPOBOJUTH
npodeccuoHanbHOe 3TUYECKOTO MTOBEJCHUS; TOKa3aTelIbHbIE PACCYKIEHHUS B XO/€ pEUICHUs 3a/1ay;

U JIMYHOCTHOE Pa3BUTHE,
IpeIPUHUMATETbCKYIO
JESTSIILHOCTD

B npodeccruoHaIbHOM cdepe,
UCTIOJIb30BaTh 3HAHUS
10 MPaBOBOM W (PUHAHCOBOI
IPaMOTHOCTH B Pa3JIMYHBIX
YKU3HEHHBIX CUTYaIUSIX

- CIIOCOOHOCTH OIIEHMBATh CUTYALIMI0 U TMIPUHUMATh
OCO3HaHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOWYIMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOILLIEHUWE K CBOUM DPOJIUTEISIM
U (WIK) ApyruM WiI€HaM CEMbH, CO3aHUI0 CEMbU Ha
OCHOBE  OCO3HAHHOTO  MPUHATHS  LEHHOCTEH
CEMEWHON KU3HU B COOTBETCTBUHM C TPATULUSIMHU
HapozoB Poccuu;

MerarnpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPAXKaTh:
OBnazeHue  YHUBEpPCAIBHBIMU  PETYJIATHUBHBIMHU
JEACTBUSAMMU:

a) caMOOpTaHU3aIIHS:

- CaMOCTOSITETILHO OCYIIECTBISTH MO3HABATEIHHYIO
NEeSTeNbHOCTh,  BBISIBISATH  MPOOJIEMBI, CTaBHUTH
u bopMyIHpOBaThH COOCTBEHHBIE 3a7a4u
B 00pa3oBaTENbHON MAESITETbHOCTH W IKHU3HEHHBIX
CUTyalMsX; CaMOCTOATEIBHO COCTABJIATH IUJIaH
pemieHuss MpoOJIeMbl €  YUYETOM  HMMEKOIIHUXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEH
W TOpPEINoYTeHHWH;  JaBaTh  OLIEHKY  HOBBIM
CUTYAIHSIM;

- YMeHHe  OmepupoBaTh  MOHATUAMHU:  (YHKIHA,
HerpepbiBHAass  (QYHKLUMSA, IPOU3BOAHAsA, IepBOOOpa3Hasd,
OTIpENICICHHBI MHTETPajl; YMEHHUE HaXOAWUTh MPOHM3BOJHBIC
DIIEMEHTAPHBIX  (YHKLUMH,  HMCIOJNB3YysS  CHpPaBOYHBIE
MaTepHalibl; UCCIE0BATh B MPOCTEHINNX CIy4asx (HYHKIIHA
HAa MOHOTOHHOCTb, HAaXOJUTh HaWOOJbIINEH HaMMEHBIINE
3HA4YeHUs1 (YHKUUH; CTPOUTh TpaUKH MHOTOUIEHOB C
MCTIOIb30BAaHUEM — amlapaTa MaTeMaTHYecKOro aHaju3a;
MPUMEHSATh TPOW3BOAHYIO TPH  pEIIeHWH 3a1a4  Ha
NIBIDKEHUE; pelaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a/lauM Ha
HanOONBIIE W HAWMEHBIIME 3HAUCHHs, Ha HaXOXKJICHHE
[yTH, CKOPOCTU U YCKOPEHHS,

- YMeHue onepupoBaTh IOHATHAMHU: palMOHAIBbHAS
(dyHKLMs, TOKa3aTenbHas (YHKIMS, CTeNeHHas (QYyHKLus,
morapudmuueckas GyHKIMS, TPUTOHOMETPUYECKHUE
(byHKLIMU, OOpaTHbIE (QYHKIUH; YMEHHME CTPOUTH TpaduKu
M3y4eHHBIX (DYHKIUHA, NCTIOIB30BATh IpadUKy TPH U3yUCHUH
[IPOIIECCOB U 3aBUCHUMOCTEH, MPH PELICHUU 33/1a4 U3 APYrHX
YIeOHBIX MTPEIMETOB U 3a/1a4 U3 peaTbHOW KHU3HH, BRIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMU;

- YMeHue pelaTh TEKCTOBBIE 33Jaul Pa3HbIX THUIIOB (B TOM
qrcie Ha MPOLEHTHI, JOJIM M 4YacTH, Ha JBM)KEHHUE, paboTy,

CTOMMOCTh TOBapoOB M YCIYI, HAJOTH, 33Ja4d M3 00JacTh
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0) CaMOKOHTPOJIb:

WCIOJIb30BaTh TPHEMBI pedICKCUU I OICHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHHUS;

- YMETb OILIEHUBaTh PUCKH M CBOEBPEMEHHO
MIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) SMOIMOHAIBHBIA HMHTEIJIEKT, MpEeAnoJiaratonui
c(OpPMHUPOBAHHOCTD:

BHYTPEHHEN MOTHUBALIMH, BKIIIOYAIOLIEH CTPEMIICHUE
K JOCTH)KEHUIO LEIM U yCHeXy, OINTHUMH3M,
WHUIMATUBHOCTh, YMEHUE JI€UCTBOBATH, HCXOJS
13 CBOMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh
SMOIMOHAIBHOE COCTOSIHUE JPYI'MX, YYUThIBaTh
€ro  NpU  OCYUIECTBICHHMHM  KOMMYHUKAIUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

- COLMAJIbHBIX HAaBBIKOB, BKJTIOYAKOIIUX
CIOCOOHOCTh BBICTpanBaTh OTHOIICHUS C JAPYTUMU
JIOIbMH, 3a00TUTHCA, TMPOSIBIATH HMHTEpPEC U
pazpemiats KOHQIUKTHI

yIIpaBJIEHUs JIMYHBIMH M CEMEHHbIMU  (MHAHCaAMHU);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA U HUX
CUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIENOBATh IOIYYCHHOE
peLICHHE U OLEHUBAThH MPABAONOJOOHOCTh PE3yIbTaTOB;

- Ymenue OIIEpUpPOBATH HNOHATHSMH: cpenHee
apupMeTHYecKoe, MeIMaHa, HauOOoJblIee W HaWMEHbIIEE
3HAYCHMS, pa3Max, AWUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHCIOBOr0 Habopa; yMEHHE H3BJIEKATh, MHTEPIPETHPOBATH
MHpOpMaLMIO,  OpPEACTaBICHHYI0 B Ta0nMuax, Ha
muarpaMmax, rpadukax, OTpakarollyl0 CBOHCTBA peajbHBIX
[IPOLIECCOB U SIBICHUH; MpeJICTaBlIATh HH(OpMaIMio ¢
[TOMOILIBIO TabJInL 51 JIarpamm; UCCIIEI0BATH
CTaTUCTUYECKUE JIaHHbIE, B TOM YHCIE C IPUMEHEHHUEM
rpadMuecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMeHue onepupoBaTh INOHATHUSAMM: CIydalHBIM OIBIT H
CITy4aifHOE COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS;
YMEHHME BBIYHMCIATH BEPOATHOCTb C  HCIIOJb30BAHHUEM
rpadMuecKuX METO/OB; MPHUMEHSATh (HOPMYIBI CIOKECHUS U
YMHOXKEHUSI BEpOSTHOCTEH, KOMOMHATOpHble (HaKThl U
(GopMyNbl TIpU pPELICHUM 3a]ad; OILIEHHWBATh BEPOSITHOCTU
peaTbHBIX  COOBITHH;  3HAKOMCTBO CO  CIy4YalHBIMHU
BEJIMYMHAMHU; YMEHHUE MPHUBOJUTH IPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX 4YHCEd B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

- YMeHue BbIOMpATh MOJAXOASIIMM M3YYEHHBIH METOH IS
pellleHnsl 3a/1ayM, pacro3HaBaTh MaTeMaTHuecKue (pakTwl U
MaTeMaTUYeCKUe MOJEIU B MPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX, B MCKYCCTBE; YMEHHE IPUBOAWUTH IPUMEPHI
MaT€MaTHYeCKNX OTKPBITMM  pPOCCUHCKOM M MHPOBOM
MaTeMaTHYECKON HAYKU

OK 04. O dexTuBHO
B3alMOJIENCTBOBATE

u paboTaTh B KOJUJICKTHUBE
1 KOMaHe

JIM4HOCTHBIE  pe3yabTaThl  JOJKHBI  OTPaXarh
B YaCTH: IIEHHOCTH HAYYHOTO MO3HAHUS: OCO3HAHUE
LIEHHOCTH HAay4YHOM JEesATEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MPOEKTHYIO M HCCIIE0BATENbCKYIO

- YMenue OIIEpPUPOBATH MOHATUSIMU: cpenHee
apudmernyeckoe, MeauaHa, HauOoiblllee M HAUMEHbIIEE
3HAYCHMs, pa3Max, IUCIIEPCUsA, CTAaHIAPTHOE OTKJIOHEHHE

YMCIIOBOr0 Habopa; yMEHHE HW3BJIEKaTh, MHTEPIPETUPOBATH
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NEeATEIbHOCTh MHANBUAYATBLHO U B TPYIIIE
MeTtanpeaMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OBnazieHue yYHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU
JICHCTBUSAMHU:

0) COBMECTHasI 1eATECIbHOCTD:

- TIOHMMAaTh H WCMOJB30BaTh MNPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIYaJIbHON PabOTHI;

- TpPUHUMATH IIETd COBMECTHOW JIEATEIBHOCTH,
OpraHU30BBIBATh M KOOPAWHUPOBATH JCHCTBHUS IO
€¢ JIOCTIDKCHMIO. COCTaB/ISATh IIJIaH JICHCTBHMH,
pacripenenaTb poJid C y4eTOM MHEHHH y4aCTHHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;
OBnaneHue  yHUBEPCAIbHBIMU  PETYISTHBHBIMU
JICHCTBHUSMMU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- TIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX JIFOACH
[P aHAJIN3e Pe3yIbTaTOB JESATENbHOCTH;

- MPU3HABATh CBOE NPABO W MPABO IPYTHUX JFOJACH
Ha OIIIHOKHU;

nH(pOpMallMio,  MpEeACTaBIEHHYIO B  Ta0nuiax, Ha
muarpammax, rpadukax, OTPaKarollyl0 CBOMCTBA pEaIbHBIX
[POLIECCOB U SBJICHUH; MPEACTaBIATh HHMOPMALUIO C
[TOMOIIIBIO Ta0IuIL u Juarpamum; HCCIIEI0BaTh
CTAaTHCTUYECKUE JIaHHble, B TOM YHCIE C IPUMEHEHHUEM
rpaUueCcKUX METO/IOB U JIEKTPOHHBIX CPEJICTB;

- YMeHue onepupoBaTh MOHATUAMM: CIy4alHBIA OMBIT U
ciydaifHOe COOBITHE, BEPOSTHOCTH CIyYailHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOATHOCTb C  HCIIOJIB30BAHHUEM
rpaUuecKuX METOJIOB; MPUMEHSTh (DOPMYIIBI CIOXKEHUS U
YMHOXKEHHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKkThl U
(bopMynBl TIPH PEHICHUH 3a7a4; OICHUBATh BEPOATHOCTHU
pEabHBIX ~ COOBITHIf;  3HAKOMCTBO  CO  CIy4allHBIMU
BETMYMHAMU; YMEHHUE TMPUBOJIUTH MPUMEPHI TMPOSBICHUS
3aKOHa OOJBIIMX YHMCET B MPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX

- YMmeHue BbIOMpaTh MOIXOISAIIMNA H3y4YEHHBIA METOHA IS
pEIICHUs 3a/1ay¥, pacro3HaBaTh MaTeMarwdeckue (hakTwl U
MaTeMaTHYeCKUe MOJENU B MPUPOAHBIX M OOIIECTBEHHBIX

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIMU |IBJICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOJIUTH IPUMEPHI
JAPYroro 4eaoBeKa MaTeMaTUYeCKUX OTKPBITUH  POCCHMCKOM M MHUPOBOU
MaTeMaTH4eCKON HayKu
OK 05. OcymectBiath | JIMUHOCTHBIE — pe3yabTaThl  JOJDKHBI — OTpaxkarb |- BraneHne MeromaMM — J10Ka3aTelNbCTB, alrOpUTMaMu
YCTHYI0O M INHCBMEHHYIO | B YaCTH: 3CTETUYECKOTO BOCIIUTAHUS: pelieHns 3agad; ymeHue (opMynHpoBaTh ONpENEIeHMUs,
KOMMYHUKAIUIO - DCTETHUYECKOE OTHOLIEHHE K MHpPY, BKIIOYas [AKCUOMBI M  TEOPEMBbI, [NPUMEHATb HX, IPOBOJUTH
Ha TOCYJapCTBEHHOM S3bIKE [3CTETUKY ObITa, HAYYHOIO H  TEXHHUYECKOrO [1OKa3aTeJIbHbIE PACCYXICHUS B X0JI€ PELICHUS 3a/1a4;

Poccuiickoii Oenepannn
C yd4eToM OCOOEHHOCTEH
COLMAIBHOTO M KYJIbTYPHOTO
KOHTCEKCTa

TBOPYECTBA, Tpyda ¥ OOIIECTBEHHBIX
OTHOIIICHHH;

- CIIOCOOHOCTH BOCHPHHHUMATH PA3JIMYHBIC BHIBI
WCKYCCTBa, TPAJWIMK W TBOPYECTBO CBOETO U
OpYrUX  HapoJiOB,  OLIyIIaTh  3MOLMOHAIBHOE
BO3/IEHCTBUE UCKYCCTBA;

MeranpeameTHbIe pe3yiabTaThl TOJKHBI OTPAXKaTh:

OBHa}IeHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

cropra,

- YMeHHe OnepupoBaTh MOHATUSIMH: CIYYalHBIA OMNBIT U
ClIydyailHOE COOBITHE, BEPOSITHOCTH CIy4aHOTO COOBITHS;
YMEHUE BBIYUCIATH BEPOSTHOCTH C  HCIOJIB30BAHUEM
rpadUyecKux METOJOB; MPUMEHSITH (HOPMYIIbI CIOXKEHHUS U
VMHOXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (aKkThl U
(bopMyIBI TIPH PEIICHUH 3a/]a4; OICHUBATh BEPOSATHOCTH
pEATbHBIX ~ COOBITHIA; 3HAKOMCTBO CO  CIy4YailHBIMU

BEIMYMHAMU; YMEHHUE MPUBOJIUTH NPHUMEPHI TPOSBICHUS
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NEUCTBUSIMU:

a) oOmeHue: - OCYHICCTBIATh KOMMYHUKAIHH
BO BceX cepax KHU3HU;

- pacro3HaBaTh HeBepOaIbHBIC CPEACTBA OOIICHMUS,
MOHUMATh  3HAYEHUE  COLHUAIbHBIX  3HAKOB,
pacmo3HaBaTh MIPEATOCHLIKU KOH(DITHMKTHBIX
CUTYyalui ¥ cMAr4aTh KOH(MIUKTHI,

- pPa3BEepHYTO H JIOTMYHO WH3JaraTh CBOIO TOYKY
3pEeHUsl C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB

3aKoHA OOJBIIMX 4YHCET B MNpUpPOAHBIX H O6H_ICCTB€HHI)IX
MIBJICHUAX

-  YMeHue omnepupoBaTh TMOHATUSMHU: TOYKa, MpsMas,
[JIOCKOCTb, MIPOCTPAHCTBO, JIBYTPaHHBIN yTolL,
CKpEIIHUBAIOIINEcs psiMbIE, napayiebHOCTb u

[IEPIEHAUKYJISIPHOCTD NPSAMBIX M INIOCKOCTEH, Yoyl MEXIY
[PSIMBIMU, YTOJI MEX]Y MPSMOM U MJIOCKOCTBIO, YTOJI MEXIY
[JIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JIO IUIOCKOCTH,
paccTOsiHUE  MEXAY MPSAMBIMH, PacCTOSHHE  MEXIY
[JIOCKOCTSIMU, YMCHHUC HCIIOJIB30BATh IPU PCIICHHU 3aJad
M3Y4YeHHbIE (AaKTBl W TEOPEMbl IUIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAOIIETO MUPA;

- YMeHue onepupoBaTh NOHATUSMU: MHOTOTPAaHHUK, CEUCHUE
MHOTOTpaHHHKa, KyO, MapajulesenuIies, Mpu3Ma, nupaMuia,
dburypa u MOBEpXHOCTb BpALICHUS, IMIMHIpP, KOHYC, IIap,
chepa, ceueHus: GUrypsl BpalieHusl, MIOCKOCTh, KacaroIIasics
chepbl, UWIMHApPA, KOHYyca, IUIOWAAb MOBEPXHOCTHU
MUpaMU/Ibl, TPU3MBI, KOHYCA, IWIMHAPA, TUIOMAAb C]epsl,
00BeM KyOa, IPSIMOYTOJIBHOTO napajuieNienunesaa,
nupaMHIbl, IPU3MBI, LUIWHApPA, KOHYycCa, Iapa; yMEHHE
M300pakaTh MHOTOTPAHHUKHU U TOBEPXHOCTU BPAIICHHS, HX
CCUCHUSA OT PYKH, C IOMOIIBIO YEPTCIKHBIX MHCTPYMCHTOB U
PIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATH CUMMETPHIO B

[IPOCTPAHCTBE;  yMEHHWE  Ppaclo3HaBaTh  IpPaBUJIbHBIC
MHOTOTpaHHUKU;

- YMeHue omnepupoBaTh MOHATUSIMM: JIBUJKEHUE B
[IPOCTpPAaHCTBE, MOJO0HBIE (GUIYPHl B  MPOCTPAHCTBE;

MCIIOJIb30BaTh OTHOILIEHUE IUIOLIAJEH IIOBEPXHOCTEN U
00BEMOB MOJOOHBIX GUTYp MPH PEIICHUU 3a/1aY;

- YMeHHe BBIYMCIATh I€OMETPHUECKUE BEIMYMHBI (JUIMHA,
yroJi, IMIouaap, 00beM, IIOMAAb NOBEPXHOCTH), UCHIOIb3Ys
M3ydeHHBbIE (POPMYIIBI U METOBI;

- YMeHHMe OonepupoBaTh IMOHATHUAMM: IPSAMOYTOJIbHAS

CCTEMA KOOpAWHAT, KOOPJAWHATHBI TOYKH, BCKTOD,

14



KOOPAMHATBHI BEKTOPA, CKAISIPHOE MPOU3BEACHHUE, Yroi
MEK]1y BEKTOPAMH, CyMMa BEKTOPOB, ITPOU3BEIAEHHUE BEKTOPA
Ha 4YKCIIO; HAXOIUTh C TIOMOIIBI0 H3yYEHHBIX (Qopmyn
KOOPAMHATBI CEPEAUHBI OTPE3KA, PACCTOSHUE MEXKAY IABYMS
TOUYKAMHU;

- YMeHue BBIOMPATh MOAXOMSANINN HM3yYCHHBIH METOJ IS
pEIICHUs 3a/aud, pacro3HaBaTh MaTeMaThyeckue (akThl U
MaTeMaTUYeCKHe MO B HPHUPOAHBIX U OOIIECTBEHHBIX

SBJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAUTH IIPUMEPHI

MaT€MaTHUYeCKUX OTKPBITUM POCCHMCKOM W MHPOBOHU

MaTeMaTHYECKON HAYKU
OK 06. [IposiBnaTh | JIM4HOCTHBIE — pe3ynbTaThl  AOJDKHBI — OTpakaTh |- BiageHue MeTomaMM — JOKAa3aTenbCTB, aITOPUTMaMH
IPaXAaHCKO- B YAaCTHU: peleHust 3ajady; yMeHue (OpMYIMpPOBATH OIpEIeIICHUs,
NaTPUOTHUYECKYIO IO3MIMIO, | - IPaKJaHCKOTO BOCIIUTaHHUS: IIPUHATHE [AKCUOMBI W TEOPEMBI, NPUMEHATH WX, I[POBOAUTH
JEMOHCTPUPOBATh TPaJULIMOHHBIX HAIIMOHAIBHBIX, OOILIEUEIOBEUECKUX |10Ka3aTeNIbHbIE PACCYXKIEHUS B X0/I€ pEILICHUs 3a/1a4;
OCO3HAaHHOE MOBEJICHHE | TYMAHUCTHYECKUX U JIEMOKPATHYECKUX IEHHOCTEW; |-YMEHHe ONepupoBaTh NOHATHAME: (QYHKIUS, HETIPEPhIBHAS
Ha  OCHOBE  POCCHMCKHX |-IaTPUOTHUYECKOTO BOCIIUTAHUS: (yHKLMSA, NPOU3BOJHAS, IIepBOOOpa3Has, OIpeaesICHHbIN

JIyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN, B TOM YHCIIE

C y4eToM TapMOHM3ALUU
MEKHALIMOHAJIbHBIX

U MEXXPETUTHO3HBIX
OTHOLICHUH, IPUMEHATH
CTaH/AapThl
AHTUKOPPYINLHUOHHOIO
MOBE/ICHUS

OCHHOCTHOC OTHOHMICHHUEC K TOCydapCTBCHHBIM
CHMBOJIaM, HCTOPUUCCKOMY u MIpUupoOaAHOMY
HacJICauo, IMaMATHUKaM, TpaaulousaM  HapoaOB

Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSX U TPYIE;

MertanpenmMeTHble pe3ysbTaThl JODKHBI OTPaXKaTh:
OBnaneHue  yHUBEPCAJbHBIMU  PETrYISTUBHBIMU
NEUCTBUSMHM: B) OMOLMOHAJbHBIA  MHTEIUIEKT,
IpEeIoIararoInuil cOpMUPOBAaHHOCTD:
--CaMOCO3HaHHUs,  BKJIIOYAIOUIETO  CHOCOOHOCTh
MIOHUMAaTh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS pa3BUTHSA COOCTBEHHOM
SMOIIMOHANBHOMN Cdepbl, ObITh YBEPEHHBIM B ce0e;

- caMOperyJIMpoBaHus, BKJIFOYAIOILETO
CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEAEHHE, CIIOCOOHOCTh
aJIalTHPOBAThCd K HMOLMOHAIBHBIM H3MEHEHUSIM

MHTErpall; yMEHHWE HaXOAWUTb IPOU3BOJHBIE 3JIEMEHTapHBIX
(yHKLNH, UCHIOJB3Ys CIIPAaBOYHBIE MAaTEpUAIIbI; UCCIIEA0BATh
B IpocTeMmux ciay4asx ¢YHKIMM Ha MOHOTOHHOCTb,
HaXO/JUTh HAUOOJbIINE M HAUMEHbIINE 3HAUYEHUS (YHKLUH;
CTPOUTh TpapuKM MHOTOYJIEHOB C  HCIHOJb30BaHHUEM
arrmapara MaTEMaTHYECKOT O aHaJIn3a; IIPUMEHSITD
[IPOM3BOJHYIO IPHU PELICHUH 3a]ad Ha JBUKEHHE; pellaTh
[PAKTUKO-OPUEHTHPOBAHHBIE 3aJaud Ha HauOoJbIIME U
HAaUMEHbBIINE 3HAYEHUS, Ha HaXOXJIEHUE IyTH, CKOPOCTU U
[YCKOPEHUS;

- YMeHHe pemiath TEKCTOBbIE 3aJjaud pa3HbIX THUIIOB (B TOM
Yrce Ha MPOLEHTHI, JOJIM M 4YacTu, Ha JIBH)KEHUE, padoTy,
CTOMMOCTh TOBapoOB M YCIYI, HaJOTH, 33aJadd M3 00JacTh
yIIpaBJI€HUS JIMYHBIMH M CEMEHHBIMH  (UHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YPaBHEHMs, HEPAaBEHCTBA U HX
CUCTEMBI IO YCJIOBMIO 3ajJaud, HCCIENOBaTh IOJIYYEHHOE

[PCICHUC 1 OLICHUBATDH HpaBJIOl'IOJIO6HOCTI) PE3YIBTATOB,
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U TIPOSIBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

- BHYTPEHHEHN MOTHUBALUH, BKJIFOYAOLIEN
CTPEMJICHME K JOCTIDKCHHIO LEIM U  YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JICHCTBOBATD,
UCXOJ U3 CBOMX BO3MOKHOCTEH;

- SMIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTH MOHMMATH
SMOLIMOHAJIBHOE COCTOSIHUE APYTHUX, YYUTHIBATh €T0
IPU OCYIIECTBICHUH KOMMYHHUKAIUH, CIIOCOOHOCTD
K COUYBCTBUIO U COIIEPEKUBAHMUIO;

- COLIMAJIBHBIX HaBBIKOB, BKJIFOYAIOIIUX
CIOCOOHOCTh BBICTPAaUBaTh OTHOIIEHUS C JIPYTHMH
JIOJbMH, 3a00TUTbCS, NPOSABIATH MHTEPEC U
paspenatb KOHQJIUKTHI

- Ymenue OIIEpUPOBATH MOHSTHAMM: cpenHee
apuMeTHYecKoe, MeIHaHa, HauOOoJblIee W HaUMEHbIIEE
3HAYCHUS, pa3Max, AWUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHCIOBOrO Habopa; yMEHHE H3BJIEKAaTh, WHTEPIPETHPOBATH
MHpOpMaLMIO,  OpPEACTaBICHHYI0 B Tabnuumax, Ha
muarpaMmax, rpadukax, OTpakarollyl0 CBOWCTBA peajbHBIX
[IPOLIECCOB M SIBICHUH; MpelICTaBlIATh HHQOpMaIuio ¢
[TOMOILIBIO TabJInLL 51 JIarpaMmm; HCCIIEN0BATh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHCIE C IPUMEHEHHUEM
rpaMuecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMeHue onepupoBaTh NOHSATHSAMM: CIyYalHBIA OIBIT U
CITy4aifHOE COOBITHE, BEPOSTHOCTH CIIYYallHOTO COOBITHS;
YMEHHME BBIYHMCIATH BEPOATHOCTb C  HCIOJb30BAHHUEM
rpadMuecKuX METO/OB; MPHUMEHSATh (HOPMYIBI CIOKECHUS U
YMHOXKEHUSI BEpOSITHOCTEH, KOMOMHATOpHble (DaKThl U
(dopMyJibl IIpU PEUICHUM 3a]ay; OLIEHWBAaTh BEPOSITHOCTHU
peanbHbIX  COOBITHH;  3HAKOMCTBO  CO  CIy4YalHBIMU
BEJIMYMHAMU; YMEHHUE MPUBOJAUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJBIIMX 4YHCEI B IMPHUPOJHBIX U OOIECTBEHHBIX
SIBIICHUSIX

- YMeHue BBIOMpaTh MOIXOAIMN HM3Y4EHHBIH METOX s
pelleHnsl 3a/1ayy, paclo3HaBaTh MaTeMaTuuyeckue (hakTwl U
MaTeMaTHYeCKue MOJIENUd B HPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE, yMEHHE MPUBOAUTH MPUMEPHI
MaTeMaTUYeCKUX OTKPBITUM POCCHMCKOM M MHPOBOU
MaTeMaTH4eCKON HayKu

OK 07. CopnelicTBoBaTh
COXPAHEHHIO OKpY>KAroUIeH
cpenpl,
pecypcocOepekeHHIo,
MPUMEHSITh 3HaHUSA
00 H3MEHEHHWHM KJIUMarTa,
MIPUHIIAIIBI OepexKITMBOTO
POU3BOJCTBA, 3((PEKTUBHO

JIM4HOCTHBIE  PE3yNAbTATHl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOIO BOCITUTAHHUS:
- AKTUBHOE HENPUATUE NEUCTBUH, NPUHOCAILIUX
BpEIl OKPYXaIOIIEH cpeae;

- yYMEHHME [POrHO3MPOBaTh HEOIAronpHsTHBIE
9KOJIOTUYECKHE TIOCIEACTBUS PEANPUHUMAEMBIX
JEUCTBUMN, IPEAOTBPALLATD UX;

- pacIIMpEHNeE ONbITa AEATEIbHOCTH YKOJIOTHYECKON

OTpaXaTb

- Bragenne MeromamMm J10Ka3aTeNbCTB, aITOPUTMaMU
pelieHns 3aaad; ymeHue (opMynHpoBaTh ONpENEIeHMUs,
AKCUOMBl W TEOPEMBbl, IPUMEHATH UX, IPOBOJUTH
TOKa3aTeIbHbIC PACCYKICHUS B XOZI€ PELICHUS 3ajiay;

- YMeHue onepupoBaTh MOHATHAMU: (PYHKIIHS, HEIPEpbIBHAS
(GyHKIUS, MPOU3BOJHAS, MEpBOOOpa3Hasi, OIpeneIeHHbIN
MHTETpaJl; YMEHWE HAXOAWTHh IPOU3BOIHBIE DJIEMEHTAPHBIX

(byHKIMI, CNOJIB3YS CIIPABOYHbBIE MAaTEpHAaIIbl; HCCIIEI0BATh
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JIEUCTBOBATE
B UPE3BBIYANHBIX CUTYAILIUIX

HaIlpaBJIECHHOCTH;

MertanpeameTHble pe3ysbTaThl JODKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMHU y4eOHBIMU
[103HABATEJIbHBIMU JIEHCTBUAMU:

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- paspabaThlBaTh IUIAH pEUIEHUS MPOOJIEMBI C
Y4ETOM aHalli3a HMMEIIIUXCA  MaTepuaIbHBIX
1 HEMATEePUATBHBIX PECYPCOB;

- OCYIIECTBJIATh  IICJICHANPABICHHBIN
MepeHoca  CPeICTB H  CIOCo0O0B

B IIpo(hecCHOHANIBHYIO CPeNy;

- yMeTh IEPEHOCUTh 3HAHWS B IT03HABATEIHHYIO
Y IPAKTHYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
OBnameHne  YHUBEPCATBHBIMH  PETYISTHBHBIMU
NEUCTBUSIMU:

0) CAMOKOHTPOJIb:

- JaBaTh OLEHKY HOBBIM CHUTYyallHsIM, BHOCUTH
KOPPEKTHUBBI B JIEITEIHHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIHTATOB EJISIM

IIOMCK
NENCTBUSA

B mpocTedmux ciay4asx (yHKIMM Ha MOHOTOHHOCTb,
HAXO/JUTh HAMOOJBIINE M HAUMEHBIINE 3HAUYCHUS (PYHKUUH;
CTPOUTH TpaUKM MHOTOWIEHOB C  MCIOJb30BaHHEM
arrapara MaTEMaTHYECKOT 0 aHaJIn3a; IPUMEHSITh
[IPOM3BOJIHYIO TpU PELICHUM 3a/1ad Ha JABMKEHHE; peIlaTh
[IPAKTUKO-OPUEHTUPOBAHHbBIE 3aJjaud Ha HauOoJIbIIME U
HalMEHbIIME 3HAUYEHUs, HA HAXOXJAEHUE IMyTH, CKOPOCTH U
[YCKOpEHUS;

- YMeHue oOmnepupoBaTh IMOHATHSAMHU:  pPalMOHAbHAs
(yHKIUS, TOKa3aTeslbHas (QYHKLMS, cTeneHHas (yHKUus,
lorapupmMuyecKas byHKLu, TPUTOHOMETPUUYECKHE
(dyHkunu, oOpaTHble (QYHKIUH, YMEHHE CTPOHUTH TpaduKu
M3y4eHHBIX (DYHKIMH, HCIOIb30BATh I'PaQUKH PU U3YUEHUN
[IPOLIECCOB U 3aBUCHMOCTEN, IPU PELIEHUH 3a/1ad U3 IPYTux
y4eOHBIX IPEIMETOB U 3a/1a4 U3 peaslbHON KHU3HM; BBIPAXKATh
(bopMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

- YMeHue pemarb TeKCTOBbIE 33Jjaud Pa3HbIX THUIIOB (B TOM
Urciie Ha MPOLEHTHI, JOJU U YacTH, Ha JIBUXKEHUE, padory,
CTOMMOCTb TOBapoOB M YCIIYI, HAJOTH, 33aJauyd M3 00jacTu
YIpaBI€HUS JUYHBIMH U CEMEHHbIMM  (DMHAHCAMM);
COCTaBIISITh BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA U HX
CUCTEMBl IO YCJIOBMIO 3aJ]aud, HCCJIEOBaTh MOJIYyYEHHOE
peLlIeHNE U OLIEHUBATh MPaBAONOJOOHOCTh PE3yIbTaTOB;

- YMeHue OonepupoBaTh MOHSATHUSMH: CIYYalHBIA OMNBIT U
ciydaifHoe CcOOBITHE, BEPOSTHOCTb CIy4yailHOro COOBITHS;
YMEHHE BBIYHCIATH BEPOATHOCTb C  HCIOJb30BAHHUEM
rpadUyecKux METOJIOB; MPUMEHSITh (HOPMYIIBI CIOXKEHUS U
YMHOXKEHUSI BEpOSTHOCTEH, KOMOMHATOpHble (HaKThl U
(dbopMyNbl TIpU pPELICHUH 3a]ad; OILIEHHWBATh BEPOSTHOCTHU
peaTbHBIX  COOBITHH;  3HAKOMCTBO  CO  CIy4YalHBIMHU
BEJIMUYMHAMHU; YMEHHUE MPHUBOJIUTH TPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX 4YHCEI B MPHUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

- YMeHue ONCPpUPOBATH TMOHATHUAMH. TOYKA, IMpsAMasd,
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[JIOCKOCTb, IIPOCTPAHCTBO, JIBYI'paHHbII yrod,
CKpEIIHBAIOIINECS npsiMbIe, napaieIbHOCTD "
[EPIEHANKYIAPHOCTD NMPSMBIX M IIJIOCKOCTEH, Yroi MEXAay
MPSMBIMH, YTOJI MEXIY MPSIMOM U MJIOCKOCTBIO, YTOJI MEXKIY
[UIOCKOCTSIMH, PAaCCTOSHUE OT TOYKM JO IJIOCKOCTH,
paccTosHWE  MEXIY MNPSAMBIMH, pAcCTOSIHHME  MEXIy
[UIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh NPU PELICHUM 3a]ad
M3ydyeHHbIE (DAKTbI W TEOpEMBbl IIJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- YMeHue onepupoBaTh IOHATHUSMH: MHOTOTPAHHUK,
CeueHHEe MHOIOIpaHHUKA, KyO, Mapajulesenures, Mpu3Ma,
nupamMuia, ¢GuUrypa M IMOBEPXHOCTh BpAIICHUS, MHUIHHID,
KOHYC, 11ap, chepa, cedeHus GUrypbl BpaleHusl, MI0CKOCTb,
Kacaromiasics  cheppl, UMIMHApPA, KOHYCa, IUIOIIAJb
[MOBEPXHOCTU MUPAMUAbI, TNPU3MBIL, KOHYCa, IMIUHIpA,
miomank  cheppl, 00beM  Ky0a,  IPSIMOYTOJIEHOTO
napajenenunena, MMpamMuibl, PU3Mbl, IIMHAPA, KOHYCA,
[1apa; yMeHHE HM300pakaTh MHOTOTPAaHHHKHH IMOBEPXHOCTHU
BpAlLllCHUsl, UX CEYEHHUS OT PYKH, C HMOMOILIBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJIGKTPOHHBIX  CPEICTB;  YMCHHE
pacrio3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrio3HaBaTh MPAaBUIIBLHBIE MHOTOTPAaHHUKHY;

- YMeHue oOnepupoBaTh IMOHATHUSAMM: JIBUKEHHE B
[IPOCTpAaHCTBE, MOJO0HBIE (UTYpHl B  MPOCTPAHCTBE;
MCTIOJIb30BaTh OTHOILEHHE IUIOLaell MO BEPXHOCTEH U
00BEMOB NMOJOOHBIX QUTYp MPH PEIICHUHU 3a]1aY;

- YMeHHUe BBIYHCIATh T€OMETPUYECKHE BEIHMYMHBI (JTUHA,
yroJI, TJIOoUIa b, 00bEM, IO/ lb MOBEPXHOCTH), UCTIONb3YS
M3ydeHHbIE POPMYITBI U METOMBI;

- VYMeHue oOmnepupoBaTh MOHATUSAMH: HPSIMOYTOJIbHAs
cUCTeMa  KOOpPJMHAT, KOOPJMHATHI  TOYKH,  BEKTOD,
KOOp/JMHATBl BEKTOpPAa, CKAISIPHOE MPOU3BEJEHHE, YroJl
MEXy BEKTOpaMH, CyMMa BEKTOPOB, ITPOU3BEJICHHE BEKTOPa
Ha 4YMCJIO; HAXOJUTh C TIOMOIIBI0 M3YYEHHBIX (opmyn
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KOOPIMHATBI CEPEIUHBI OTPE3Ka, PACCTOSHHE MEXKIY ABYMS
TOYKAMU;

- YMeHue BBIOMPATHh MOIXOMSIINNA W3YYCHHBIH METOI IS
pEIICHUs 3a/1ayM, pacro3HaBaTh MaTeMaTHuecKue (PakTwl H
MaTeMaTHYeCKUe MOJENIU B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHE NPUBOAUTH IPUMEPHI
MAaTeMaTUYECKUX  OTKPBITUM POCCHUHCKOM W MHPOBOM
MaTeMaTH4eCKON HayKu

TIK- 1.1
[loaroraBiamuBaTth

pabouee

MecTo, 00Opya0OBaHHE, ChIPHE,

- TOTOBHOCTb K aKTUBHOM JICSTCIILHOCTH TEXHOJIOTHUYECKOM
1 COIMAIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTh
MHULIMUPOBATh, INIAHUPOBATH U CAMOCTOATEIIBHO

-YMCHUE peulaTb TCKCTOBBIC 3aJaydMd pPAa3HBIX THUIIOB (B TOM|
UMCJIC Ha MPOUCHTHI, AOJW M YaCTH, Ha ABHUIKXCHUC, pa60Ty,
CTOUMOCTb TOBApOB W YCIYyI, HAJOTH, 3aJa4u U3 obnactu

MCXOIHbIE  Marepuaibl  jyis>PHOTHATE TaKyIo JCATCILHOCTD, . yOpaBJI€HWs  JIMYHBIMK W CEMEHHBIMH  (pUHAHCAMK);
-UHT K HNYHbBIM MII HOHAJIBHOU
00paboTKH CBIPbS, Cepec K pasil cepanm npogeccro AJILHO COCTAaBIIATh BBIPAXXEHUA, YPaBHEHUS, HEPABEHCTBA U UX
NICATCIIBHOCTH, YMEHUE COBEPIIATE OCO3HAHHBIN BLI60p
[PUTOTOBJICHUS N CHCTEMBI II0 YCIIOBHUIO 3a1a4M, HCCIENOBAaTh MOJIYYEHHOE
6 Oynymiei mpodeccuu U peaTn30BhIBaTh COOCTBCHHBIC 5
monydadbpukaron KH3HCHHEIS TTAHEL [pELIEHNE U OLIEHUBATH IIPAaBAONIOA00HOCTh PE3YABTATOB.
COOTBETCTBUH €l caMoCTOATETBHO (OPMYIHPOBATE 1 AKTYATH3HPOBATH - YMEHHUE ONIEPUPOBATH NOHATUSMHU: MHOTOTPAHHUK
MHCTPYKLIUAMU Hipo6rieMy, paccMaTpHBaTh ¢¢ BCECTOPOHHE; CeueHHe MHOTOTpaHHMKa, KyO, Mapajulelienunesa, IpusMa,
perilaMCeHTaaMn -OCYILIECTBIIATH LIEJICHANPABICHHBIN MOUCK MTEPEHOCA nupamuzia, (Urypa M IMOBEPXHOCTb BpAIICHUS, LWIUHID,
CPEJICTB U CITIOCOOOB ACHCTBUS B IPOGECCHOHAIBHYIO KOHyC, map, cepa, cedeHus: GUTYPHI BpaIICHHUs, TUIOCKOCTD,
cpeny; Kacaromasics  cepbl, IWIMHApPA, KOHYyCa,  IUIOLIAIH
-IPUHUMATh [EJTH COBMECTHOM JICATEILHOCTH, [MOBEPXHOCTH MNHUpPaMUJbl, MPU3MBI, KOHYCa, LHUIMHJIPA,
OpTaHU30BLIBATH U KOOpI[I/IHI/IpOBai:’B )Z[GI/ISTBI/IH I10 €€ 10 Ih C(bepBI, 06’BGM KY6a, HpﬂMOYFOHBHOFO
VTOCTHXKCHUIO!: COCTaBJ’IjITI) IJ1aH ,HeI/ICTB61/II/I, pacrpeaciiaTb Hapanﬂeﬂem/lnez[a, HI/IpaMI/I)IBI, HpI/I3MBI, I_[I/I.]'II/IHI[pa, KOHyC&,
u Y€TOM MHCHHUU THHUKOB XKIaThb
POITH € yHCTO CHHH yHac OB, 0DCYHA [mapa; ymeHue u300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH|
[PE3YIBTATHl COBMECTHOM PabOTHI,
BpalllcHHUs, UX CEYEHUs OT pPYKH; YMEHHUE pPacClO3HABATH
- UCIIOJIb30BATh ITPUCMBI pe(l)ﬂeKCI/II/I JJIA
CHUMMETPUIO B  NPOCTPAHCTBE, YMEHHE PAaclO3HABATH
[paBUJIbHBIE MHOTOTPAHHUKMY;
-YMEHHE BBIYUCISTH TE€OMETPUUYECKHE BEIMYUHBI (JUIHHA,
YTOJI, TUTOMIA b, 00BEM, MJIOMIAb MOBEPXHOCTH)
MK 2.1. - FOTOBHOCTb K aKTUBHOW eATeNbHOCTU TEXHONIOMMYECKON [-yMEHUE pelIaTh TEKCTOBBIE 3a/ladyd Pa3HBIX THIOB (B TOM

[ToaroraBnuBaTh pabodece
MeCTO, 000pyIOBaHUE, CHIPHE,
MCXOHBIE MaTEPUAIIBI JJIs
[IPUTOTOBJICHUS TOPSIYMX OO,

n COLI,I/IBI'IbHOﬁ HanpaB/1IEHHOCTH, CNOCoOBHOCTb
UMHNUNNPOBATb, N1aHNPOBATb U CAMOCTOATE/IbHO
BbIMOJ/IHATb TAKYHO AE€ATE/IbHOCTDb,

- UIHTEPEC K Pas/iMyHbIM chepam npodeccmoHabHOM

Uucie Ha MPOLEHTHI, J0JIM U YacTd, Ha JBWXKEHHE, padoTy,
CTOMMOCTh TOBapOB U YCIYT, HAaJOTH, 3aJa4d U3 00JacTu
yIIpaBJIE€HUS  JTUYHBIMM M CEeMEMHbIMM  (UHAHCAMH);

COCTABJIATHL BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA M HX
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KyJIMHApHBIX U3AEIIHH, 3aKyCOK

[pa3HOOOPa3HOro aCCOPTUMEHTA

B COOTBETCTBUU C
UHCTPYKUHUSIMH
periaMeHTaMu

NeaTeNbHOCTU, YMEHWE COBEPLLATb 0CO3HAHHbIN BbIGOp
byayLlen npodeccnn n peanmnsoBbIBaTb COOCTBEHHbIE
)KM3HEHHbIE MNaHbl;

- camocTosaTeIbHO GopMynnMpoBaTh U

TEXHOJIOTMYECKOM U COLMaNbHOM HanpaB/IEHHOCTH,
CNOCOBHOCTb MHULMMPOBATL, NAaHUPOBATL U
CAMOCTOATE/IbHO BbIMO/IHATb TaKYIO AEATE/IbHOCTb;

1P 25

- UHTepec K pa3nyHbIiM chepam npodeccMoHaibHOM
neATeIbHOCTU, YMEHWE COBepLLAaTb OCO3HAHHbIM BbIbOp
byayuwen npodpeccnn n peanmsoBbiBaTb COOCTBEHHbIE
MKN3HEHHbIe N1aHbl

CUCTEMBbI 110 YCJIOBHIO 3aJlayd, HCCIEAOBAaTh IOIYYEHHOE]
pelLlICHHE U OLEHUBATh MPABAONOJ00HOCTh PE3yIbTATOB.

- YMEHUE ONIEPUPOBATH MOHATUSIMHU: MHOTOI'PaHHUK

CeueHHEe MHOTOTpaHHHMKa, KyO, Mapajuielenunen, Mnpu3Ma,
mupamua, (urypa U IMOBEPXHOCTh BpalllEHUs, LUIMHID,
KOHYC, Imap, chepa, cedeHus QUrypsl BpalleHHs, MIOCKOCTb,

Kacatomiasicss  cepsl, OWIMHIpPA, KOHYcCa,  IUIOIIAMb
MOBEPXHOCTH MHUPAMHJIBI, MPU3MBI, KOHyca, LHUIMHJpA,
momanas  cdepsl, obbeM  Kyba,  MPAMOYTOJBHOTO

[apajuiejenuIena, TupamMuabl, IIPU3Mbl, LHUIMHAPA, KOHYCA,
[1apa; yMeHHe H300pa)kaTb MHOTOTPAHHUKU U ITOBEPXHOCTU
BpallcHUsI, MX CEYEHUs OT pPYKU; YMEHHE pPaclO3HAaBaTh
CUMMETPUIO B  IIPOCTPAHCTBE; yMEHHME  pPaclO3HABATh
[IpaBUJIbHBIE MHOTOIPaHHUKH;

- YMEHHE BBIYHMCIATH I€OMETPUYECKHE BEIUYHMHBI (JUIMHA,
yroj, IUIOm@Ab, OOBEM, IUIOMAAb IOBEPXHOCTH),

HCITOJIb3YSI NU3YUCHHBIC (bOpMy.]'IBI 1 MCTOJbI
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0bem TUCUMILUIMHBI U BUABI y4e0OHOH padoThI

Buj yueOHoit padoThl O0bem B
yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 1M CIIATIJIMHbI 232

B T.Y.

KOMOWHHPOBAHHBIC 3aHATHS 225

KOHTPOJIbHBIE PaOOTHI 7

OcHoBHOe coJep:kaHue 198

IIpodeccnonanbHO OpEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue 14

MPUKJIAJTHOI0 MOYJIAA)

[IpomexyTouHas aTTecTauMs (SK3aMEH) ok




2.2. TemaTuyeCKHH IJIAH U COACPKAHUE TUCIHUTIIUHBI

Conep:kanue yuyeOHOro marepuasa (0CHOBHOE M MPodeccHoOHAILHO
HaumeHnoBaHue pa3aeiioB . O6bem | Popmupyembie
" TeM OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHON 4acoB | KOMIETCHIHH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHOBHOe co/Iep:KaHue

Pa3nea 1. IloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 18

Tewma 1.1. CopepxaHue yaeOHOro MaTrepuana 2

e n 3apaun marematuky | [lenp u 3a7aun MaTeMaTUKU MIPH OCBOCHUU CIEIMAIBHOCTH. ba3oBble 3HAHMS U yMEHUS

pu OCBOCHMH | IO MaTeMaTHKe B MPO(ECCHOHATBFHOW W B MOBCEIHEBHOH NEATETHLHOCTH. MHOMXKECTBO,

CIELHAJIbHOCTH. ornepauuu Hajx MHOXecTBaMHU. [luarpammel Oitniepa—Benna. Vcnonb3oBanue TeOpeTUKO-

MHoxecTBa U JIOTHKA MHOX>KECTBEHHOI'O allapara JUisi OIMCAaHUs pealbHbIX IPOLECCOB U SBJICHUM B
npoeCCUOHATIBHON JESTeNbHOCTH, INpPU pEIleHUH 33had U3 JPYTuX JAUCLUILIUH.
Onpenenenue, Teopema, CiIe/ICTBUE, 10Ka3aTEIbCTBO

Tema 1.2. CopepxaHue yaueOHOro Marepuana 2 OK 01,

Uucna v BIYUCIICHUS Harypanbnasle n nensie yucna. [Ipu3Haku AenuMocTH LEnbIX 4ucell. PanuoHanbHbIE OK 02,
yuciaa. OOBIKHOBEHHBIE U AECATUYHBIE JPOOU, MPOLIEHTHI, 0ECKOHEUHbIE MTEPHOANYECKHE OK 03,
npobu. ApudpmeTHueckue OmNepaluy C paluOHATbHBIMU 4YHCIaMH, NpeoOpa3zoBaHUs OK 04,
YUCIIOBBIX BbIpaK€HUH. [leficTBUTENbHBIE YKcia. PanMoHalbHBIE W MppalMOHAIbHbIE OK 05,
yucia. Apudmernyeckue ornepanuu C JeUCTBUTENbHBIMU dMciamMu. [lpubnnxénHbie OK 06,
BBIUNCJICHMS], TPaBUJIa OKPYTJICHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIUYMCICHUN OK 07,

Tema 1.3 Copnepkanne ydeOHOro Marepuana 4 MK 1.1,

ToxnecTBa u | ToxxaecTBa W TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.

TOXKIAECTBCHHBIC HepaBeHcTBO, pemieHne HepaBeHCTBA. MeToa MHTepBaioB. PemieHue nensix U IpooHO-

npeobpaszoBaHus. palMOHAIbHBIX YPAaBHEHUN M HEpaBeHCTB. lIpuMeHeHue ypaBHEHMH M HEPaBEHCTB K

YpasHeHns pellIeHnI0 MaTeMaTHUeCKUX 3ajlad U 3a7lad U3 pa3IMuHbIX oOnacTeil HAayKu U pealibHOM

1 HepasetceTsa #u3HU. CUCTEMBbI U COBOKYITHOCTH PallMOHAIBHBIX YpaBHEHUH U HepaBeHCTB. CHCTEMBbI
JUHENHBIX ypaBHEHMH. PeleHne mpukiagHbIX 3a7ad ¢ NOMOLIBIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUN

Tema 1.4. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE CO/epKaHUe (CoAepKaHUE IPHKJIATHOIO 4

[IpolieHTHBIE  BBIYMCIICHUS | MOAYJIsH)
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B npodeccuoHaNbHBIX
3aa4ax

[Tpumenenue npoOell M NPOLEHTOB A PELICHUs MPUKIAAHBIX 33a4ad U3 pa3IMuHbIX
oTpacieil 3HaHUM W peanbHOW >KM3HU. [IpHOMMKEHHBIE BBHIYMCICHHUS, IpaBHIIA
OKpYyIJIGHUS, NPUKHIKA M OLEHKa pe3ylbTaTa BbIYMCICHUH. PasHble crnocoOsl
BBIYUCIICHHS] TPOLEHTOB. [IpoleHTHBIE BBIUUCIECHUS B NPO(PECCHOHATBHBIX 3aadax.
IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3aJad M 3a1ad U3
pa3IMYHBIX 00J1aCTeH HAYKH U PEeAIbHOM KU3HU

Tema 1.5. Copneprkanue y4eOHOro Mareprasia 2
ITocaenoBaTenbHOCTHU [TocnenoBaTenbHOCTH, CIOCOOBI 3amaHusg IIOCIEIOBATEIbHOCTEH. MOHOTOHHEIE
U IIPOTPECCUU [I0CJIEI0BATENbHOCTU. ApupMeTHuecKass U reoMerpuyeckas nporpeccuu. beckoHeuHo
yObIBaromasi reomerpudeckas mporpeccus. Cymma OECKOHEYHO  yObIBaromei
reoMerpuueckon mnporpeccur. PopMysia CIOXKHBIX IpoueHToB. Mcnosbp3oBaHue
IIPOrPECCUU JIJISl pPELICHMsI peaJIbHBIX 3a/1a4 MPUKJIIAJHOI0 XapakTepa
Tema 1.6. Copepxanue yueOHOro MaTepuana 4
DyHKIUM U TpaQuKn OyHKus, crnocoObl 3amanust ¢yHkuuu. ['paduk  Qysxnum. B3ammuo oOpaTHBIE
¢ynkuuu. O6sacTh ONpeseNeHuss 1 MHOXECTBO 3HaueHUH ¢yHkuuu. Hynu dyHkum.
[TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIC PYHKITUU
Kontpoabnas padora no pasgeny 1. BxogHoil KOHTpOJIb
Pa3nes 2. Crenenn u kopuu. CreneHHas, nokazarejJbHas U Jjorapupmuyeckass GyHkuuu 42
Tema 2.1. ConeprkaHne yueOHOro MaTepuaia 4
ApudpmeTrueckuii KOpeHb Apudmerndeckuil KopeHb HaTypaldbHOH cremneHu. JleiictBus ¢ apudmeTHuecKumu
N—OM CTEIEHHU. KOPHSIMH N—OW CTEIICHH.
Tema 2.2 ConeprkaHue yueOHOro MaTepuaia 4 8E 8;’
Crenenu. CtannapTHast Crenensb ¢ uensiM nokaszareneM. CtannapTHasi popma 3anucu AeWCTBUTENBHOTO YHCIa. OK 03’
¢dopma 3anucu Hcnonb3oBanue noaxozsmeil GopMbl 3amucu JE€HCTBUTENBHBIX YUCEN JUISl PELICHMS OK 0 4’
NEHCTBUTENBHOTO YnCiIa NPAKTUYECKUX 3a7ad U IMpelacTaBieHHsl JaHHbIX. CTeneHb C paluOHAIbHBIM OK 0 5’
nokasaresneM. CBoiicTBa crenenu. [IpeoOpa3oBanue BbIpaKeHUH, CoepkKaIUX CTEIIEHH OK 0 6,
C pallMOHAJIILHBIM ITOKa3aTeJIeEM OK 07’
Tema 2.3. Coneprxanue yueOHOro MaTepuaa 2 K 2 1’
CrenenHas GyHKIUSA CrenenHass QyHKIMS C HAaTypaJbHBIM U II€JIbIM TOKa3areneMm. E€ cBoiicTBa u rpaduxk. ’
CBoiicTBa U rpaduk KOpHs N-0i cTeneHu
Tema 2.4. Uppanmonanpasie | Comepkanue yaeOHOTO MaTepuaia 6
YPaBHEHHUsS U HEPABEHCTBA | PenieHne nppalmoHaIbHBIX YpPaBHEHUI U HEPABEHCTB
Tema 2.5. IlokazarenbHble | ComeprkaHue yueOHOro Marepuana 6

23



ypaBHEHHUS U HEPABEHCTBA

IToxazaTenpHBIE YpaBHCHH 1 HCPpAaBCHCTBA

Tema 2.6. CopepxaHue yaeOHOro Marepuaa 6
Jlorapudm uucna. Cpoiicta | Jlorapudm uymcaa. Jlecaruuynple © HaTypaiabHble Jsorapudmel. IIpeoOpasoBanue
norapupmMoB BBIPOKEHUH, CONIEPKAIUX JOTapruPMBbl
Tema 2.7. IlokazarenpHas | ComepxkaHue yueOHOTO MaTepHalia 8
" norapumuueckas | [TokasatenpHass W jorapudmuueckas (yHKIHH, WX CBOWCTBAa ©  TpaduKH.
byHKIUY, ypaBHeHus, | Jlorapudmuueckrue ypaBHEHUSI 1 HEPABEHCTBA
HEpaBEHCTBA
Tewma 2.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/epP:KaHHe (CoAep:KaHHue MPHUKJIATHOIO 4
Jlorapudmsl B ipupoie MOYJis1)
U TEXHUKE [Tpumenenue norapudma. Mcropus pazsutus marematuku. Jlorapudmuueckas cnupaib
B mpupoje. Ee maremarnueckue cBoiicTBa. Mcnonb3oBanue rpadukoB (GYHKIUH IS
HCCJICTOBAHMSI IPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT IIPH PEIICHUHU 33]1a4 U3
pa3IUYHbIX 00J1aCTe HAyKH U pealibHOM JKU3HU
Tema 2.9. Cogepkanue ydeOHOro Marepuana 2
[IpumeneHnue ypaBHEHUH, Hcnons3oBanue rpadgukoB (GYyHKIUN Ui pEUICHUS ypaBHEHUN U JIMHEHHBIX CHUCTEM.
CUCTEM U HEPABEHCTB [IpumeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKHUX 33134 U
K pEIIeHUIO0 3a/1a4 3a]1a4 U3 pa3IUYHbIX 00J1acTel HAyKU U PEaIbHOM JKU3HH
Kountposbnas padora mno pazneny 2
Pa3nea 3 IlpsiMble ¥ JIOCKOCTH B IpocTpaHcTBe. KoopAMHATHI M BEKTOPHI B IPOCTPAHCTBE 30
Tema 3.1. Copepkanne y4eOHOro MaTepuana 4
IToBropenue nnanuMeTpuu. | OcHOBHbIE (UTYpbl, GakTel M TeopeMbl IuTaHuMeTpur. OCHOBHBIE MOHATHUSA
OcHoBHbIE IOHATHS | crepeoMeTpur.  Touka, nmpsimMasi, IUIOCKOCTh, mpocTpaHcTBo.  [loHstHe 00 OK 01,
CTEpEOMETPUU AKCMOMAaTHUYECKOM MTOCTPOEHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH U CIECTBUS U3 OK 02,
HUX OK 03,
Tewma 3.2. CopepxaHue yaeOHOTo MaTepuana 6 OK 04,
[TpsiMbIe U TTOCKOCTH B3anMHoe pacronioskeHue MpsiMbIX B IPOCTPAHCTBE: MEepeceKaronecs, napaieabHble 1 OK 05,
B IPOCTPAHCTBE. | CKPEIMBAIOIMECS TIPAMbIE. [1apaiebHOCTh MPAMBIX M TUIOCKOCTEN B MPOCTPAHCTBE: OK 06,
[TapannenbHOCTh  NPAMBIX, | MapajUleNbHBle  MpSAMBIE B NPOCTPAHCTBE, MNApalIENbHOCTh  TPEX  MPSAMBIX, OK 07,
OpIMOH M IUIOCKOCTH, | MapauIeNbHOCTh MPSAMOM M IUIIOCKOCTH. YIJIBI C COHANPABICHHBIMH CTOPOHAMHM, YIOJ IK 1.1,
IJI0CKOCTEN MEXIy MNpsAMBIMH B THpocTpaHcTBe. [lapamnenbHOCTh MIIOCKOCTEH: MapajuienbHbIe

IJIOCKOCTH, CBOWCTBA MapauIeNIbHBIX IUIOCKOCTed. IIpocreilmme mpocTpaHCTBEHHBIE
(GUrypsl Ha MJIOCKOCTU: TETPa’p, KyO, Mapajuiesenues], HIOCTPOCHUE CeUeHHH
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Tema 3.3. Copneprkanue y4eOHOro Marepurasa 4

[lepnieHIUKYISIPHOCTD [lepnieHAUKYIAPHOCTh MPSAMOM M IJIOCKOCTU: MEPIEHIUKYJSpPHBIE IpSIMBIE B

MPSAMBIX IIPOCTPAHCTBE, MPSMbIE NapAJJICIbHbIE U MEPIEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK

U IIJIOCKOCTEU NEPHEHAUKYJIAPHOCTH NMPAMON M IIJIOCKOCTH, TEOpEMa O IPSIMOW IEepIECHIUKYISAPHOU
MIJIOCKOCTH

Tema 3.4. CopepxaHue yaeOHOT0 Marepuaa 4

VYTrubl MeXAy IPAMBIMU VYribl B NPOCTPAHCTBE: Yrojd MEXAY NPSIMOA M IUIOCKOCTbIO, JBYTPaHHBIM Yrod,

U INIOCKOCTSIMHU JMHEHHBIM yroJl JIBYIpPAaHHOro yria. [IeprneHauKyinsp M HaKJIOHHBIE: PACCTOSHHUE OT
TOYKH JIO0 IUIOCKOCTH, PACCTOSIHHE OT MPSMOM 10 TUIOCKOCTH, MPOEKIus (Urypsl Ha
IUIOCKOCTh. llepneHauKyIsIpHOCTh IUIOCKOCTEW: NMPU3HAK MEPHEHAUKYISPHOCTH JBYX
mrockocrei. Teopema 0 TpEX neprneHIuKyIsIpax

Tema 3.5. Copnepxkanue yaeOHOro maTepuana 4

KoopauHnaTsl 1 BEKTOPEI Bekrop Ha miockocth M B npocTpaHcTBe. CII0)KEHHE M BBIYMTAHUE BEKTOPOB.

B IIPOCTPAHCTBE YMHOKEHHE BeKTopa Ha uucio. PasnokeHue BekTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBmno mapamnenenunena. Pemienue 3amad, CBSA3aHHBIX C NPUMEHEHUEM
IIpaBUJ ACUCTBUM ¢ BekTOopaMu. [IpsMoyronpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. IIpocTeiimme 3a1aun B KOOpAWHATAX. YTOJ MEXKIY BEKTOpPaMHU.
CkanipHOE MNpOU3BEACHUE BEKTOPOB. BpluucieHHE YIIOB MEXIy MNPSIMBIMH U
10cKOCTsIMU. KOOpIMHATHO-BEKTOPHBIN METOJ IPU PENIEHUH F€OMETPUYECKHX 3a]1a4

Tema 3.6. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO 6

[Ipsimble M TIOCKOCTH MOYJIsT)

B [IPAKTUYECKHX 3aJjauax PacnonoskeHne mpsAMBIX M IUIOCKOCTEW B OKpPY)KAIOIIEM MUpe (TpUPOJE, UCKYCCTBE,
apXUTEKTYype, TEXHUKE). Penienne npakTHKO-OpHeHTUPOBAaHHBIX 3ajau

Tema 3.7. ConeprkaHue yueOHOro MaTepuasa 2

Pemenne 3amau. IIpsmeie Pemenue 3a1au Ha HAX0XK/IEHUE T€OMETPUUYECKUX BETMUYMH C MCIIOJIB30BAHUEM arapara

U TUIOCKOCTH, KOOPAUHATEI | BEKTOPHO# aireOpsl

U BEKTOD KonTpoJsbHnas pa6ora no pasgeny 3

Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 26

Tema 4.1. Coneprkanne ydeOHOro MaTeprana 6

OCHOBBI TPUTOHOMETPUU CuHyC, KOCUHYC U TaHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT€HC
YK CIIOBOTO apryMeHTa. Tpuronomerpuueckas OKPY’KHOCTb, OIpezieIEHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YHCIOBOTO apryMeHTa

Tema 4.2. Ocuosnble | Coneprkanue yaeOHOTO MaTepuaa 6
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TPUTOHOMETPUUYECKHUE [IpeoOpa3zoBaHre TPUTOHOMETPUUYCCKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUUYECKHE OK 02,

TOXKJIECTBA bopmybl OK 03,

Tema 4.3. Copneprkanue ydeOHOro Matepraa 4 OK 04,

Tpuronomerpuueckue Oynkuus. [lepuoguueckue ¢pynkunu. Tpuronomerpuueckue (yHKIMH, UX CBOHCTBA U OK 05,

GbyHKLIMH, HMX CBOWCTBa H | rpaduku OK 06

rpaduKu IIK 2.1

Tema 4.4. Copneprkanue y4eOHOro Marepuraa 6

Tpuronomerpuueckue Pemienne  TpUroHOMETpHYECKMX  ypaBHEHMM. IIpuMmepsl  TpUIOHOMETPHUYECKHMX

YPaBHEHHUs U HEPABEHCTBA | HEPABCHCTB

Tema 4.5. IIpodeccnoHa/IbHO OPHEHTHPOBAHHOE COAEpP:KAHHE (COodepKaHHe IPHUKJIATHOIO 2

Hcnonbp3oBanne MOYJIs1)

TPUTOHOMETPUHU [IpoBeneHne MPakTUYECKUX pacyeToB 1o (opMmyinaM TpuUroHomeTpuu. Mcmonb3oBanue

B npodeccuoHanbHON | rpadukoB  (DYHKIUE IS HCCIACIOBaHHMS IPOIECCOB M 3aBUCHMOCTCH, KOTOpPBIC

chepe BO3HUKAIOT IPU PELIEHUHU 3a]1a4 U3 IPYIUX YUYE€OHBIX NUCUUIUIMH U PEAIbHOU JKU3HU

Tewma 4.6. Cogepkanue ydeOHOro Marepuana 2

Pemenue 3a1a4 | Tpuronomerpudeckue QyHKIIMH, TOXKIECTBA U YpPABHEHUS

TPUTOHOMETPHUU Kounrpoabnas padora no pazneny 4

Paznen S. MHOrorpaHHMKHU M TeJia BpalleHust 34

Tema 5.1. Copepxkanne y4eOHOro Matepuana 8

MHororpanHuku [TonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE DJJIEMEHTBl MHOTIOTPDAHHHKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrojpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MIPsiMast U HAKJIOHHAsi IPU3Mbl; OOKOBasi U MOJHAs OK 01
NOBEpXHOCTh Npu3Mbl. [lapannenenunesn, NpsIMOYTOJIbHBIN MapajjleNienunes U €ero OK 02’
cBoiicTBa. [lupamuaa: n-yronpHas nupamuja, TpaHd U OCHOBAHUE NMHUPAMUIBI; OOKOBas OK 0 5’
U TOJIHAs TOBEPXHOCTh MUPAMMJIbI;, NPaBUJIbHAS U yCEUE€HHas NHUpaMuia. JJIEMEHThI OK 0 6,
OpU3Mbl U TUpPaMUbl. BbIUnCIIEHUE 371€MEHTOB MHOTOIPAaHHHMKOB: pEOpa, AMaroHaiu, OK 07
YIIBL TK 1.1

Tema 5.2. Coneprxanue yueOHOro MaTepuaa 6 '

[IpaBuiibHbBIE [TpaBuiibHBIE MHOTOIPAaHHUKM: IOHATHE MPABUIBHOTO MHOIOTPAHHUKA; IMpPaBUIIbHAs

MHOT'OTPaHHUKH. npu3Ma ¥ IpaBWIbHAS MUPAMUJIA; MTPaBUIIbHAS TPEYrojbHAas MUPAMUJIA U MPABHIbHBIN

[Tnomane IIOBEPXHOCTH | TeTpad/p; Ky0. [IpencraBienne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTadp, JOAEKadAp U

MHOT'OI'PaHHUKOB ukocasdip u ap. CedeHus npusMbl U nupamuabl. [lnomans G0KOBOW MOBEPXHOCTH U

MOJTHOM IOBCPXHOCTHU HpHMOfI IIPpU3MBbI, TJIOIAIb OCHOBaHHﬁ, TCOpEMa O OOKOBOM
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IOBEPXHOCTU MNpsAMON mnpu3Msbl. Ilmomans OOKOBON MOBEPXHOCTHM U IOBEPXHOCTH
NpaBWIBHON NHMpaMHIbl, TeOpeMa O IUIOMAAM OOKOBOM IOBEPXHOCTH YCEUEHHOM
UpPaMUIbI

Tema 5.3.
Tena BpameHnus

Conepkanue yaeOHOro MaTepHraia

[Munuaapuueckas MOBEPXHOCTb, OOpa3yollue IMIMHIPUYECKON IOBEPXHOCTH, OCh
UAJIUHAPUYECKOW ToBepXHOCTH. Lluauuap: ocHoBaHus uU OOKOBas MOBEPXHOCTb,
oOpa3ymomas M 0OCb, IUIOMIAAhr OOKOBOM M TOMHOM moBepxHOocTU. Konuyeckas
MOBEPXHOCTh, O0pa3yrolue KOHHMYECKOH MMOBEPXHOCTH, OCh W BEpPIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHue U BeplInHa, 00pa3yromias U och, IO s> OOKOBOU U
IIOJIHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpasyloollue M BbICOTAa, OCHOBAaHUS MU
6okoBas noBepxHocTh. Cdepa u map: HeHTp, paanuyc, IUaMeTp, TIIOIIAb TOBEPXHOCTH
cheprl. BzaumHoe pacmonoxkenue chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, miomans cheprl. M3o0pakeHue Ten BpalleHUsT HA TUIOCKOCTH. Pa3BépTka
HUWJIUHAPA U KOHYCa

Tema 5.4.
O0BeMBL u IUIOIIA AN
MMOBEPXHOCTEH TeI

CopepxaHue yaeOHOro Marepuana

[TonsiTue 06 00BEME Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBAa 00bEMOB Ten. Teopema
00 00BEMe MPAMOYTOIBHOTO TTapajUIeNICHIIe/1a U CISACTBUS U3 He€. 00beM MUPaMUIbl U
npusMbl. O0bEM HMIMHAPA, KoHyca. O0bEM mapa u miowanb cepsl. [logob6HbIE Tena B
npoctpaHcTBe. COOTHOLIEHUS! MEXY TUIOIIASIMU TOBEPXHOCTEH, 00BEMaMU OJOOHBIX
ten. CedeHus: mummHApa (MapauielbHO W MEPIEHAUKYISIPHO OCH), CEYEeHHUs KOHyca
(mapajuielbHOE OCHOBaHHMIO U TPOXOJIEe 4Yepe3 BEepUIMHY), CEeUeHHs IIapa.
MHororpaHHuK, ONMCaHHBIM OKOJ0 chepsl; chepa, BOIUCaHHAsT B MHOTOTPaHHUK WM B
TEJIO BpaIlleHUs!

Tema 5.5.

JIBu>KeHHe B TPOCTPAHCTBE.
Ceuenuss u KoMOHMHAIIUKA
MIPOCTPAHCTBEHHBIX (QUTYD

IIpodeccuonalbHO OpHEHTHPOBAHHOE CcoJepkKaHHe (colepiKaHMe NPHKJIAJAHOIO
MOYJIsT)

CumMeTpHsi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJIBHO TOUYKH, MPSMOM, MIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHMpaMuiax,  Napajulelenunenax,  MPaBUIbHBIX

B npodecCHOHANBHBIX | MHOTOTpaHHUKaX. CHMMETpHUs B TIPUPOJE, ApXUTEKType, TEXHHKE, B OBITY, B

3aauax npodeccuu. Mcmnonp3oBaHWe JBUKCHHA B TPOCTPAHCTBE TPU PELICHUU 3a/1ad.
[TocTpoenue cedeHnit MHOTOTPaHHHUKOB M TeJ BpameHus. Metos cienoB. KomOuHanus
TeN BpaIIeHUs ¥ MHOTOTPAaHHUKOB. Vcronb3oBaHHe KOMOWHAIMI MHOTOTPAaHHUKOB U
TEJI BPAIICHHs B TPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4ax

Tema 5.6. Copnepxkanne ydeOHOro MaTeprana

Pemenue 3aJ1a4. | Beruncnenue BennuuH (AJMHA, Yrol, 00beM, MIOMAAbh MOBEPXHOCTH) TEOMETPHUECKHUX
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MHoOrorpanHuku M Tena
BpAILICHUS

buryp, wucnonb3ys usydeHuole ¢opMmynsl U Metonbl. I[locTpoenue ceuyeHwit
MHOTOIPAHHUKOB METOJIOM CII€JIOB, BBITIOJIHEHHE (BBIHOCHBIX) IJIOCKUX YEPTEKEH M3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y

KonTpoJsbHas pabora no paszaeny 5

Pa3znen 6. [lponsBoanasi u neppoodOpasHast QyHKumuun 50

Tewma 6.1. CopepxaHne yaeOHOr0o Marepuaa 2

MOHOTOHHOCTb u | [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MHUHUMYMBl (DYHKIMH.

AKCTPEMYMBI Gbynxuuy. | Haubomnbiiee 1 HaMMeHbIIee 3HaYeHHE PYHKIIUH Ha TIPOMEKYTKE

Touku S3KCTpEeMyma

Tema 6.2. Copepxkanue ydeOHOro Marepuana 6

Ilonatne  HenpepsiBHOCTH | HenmpepriBHbIE GyHKIIMH. MeTo1 MHTEPBAJIOB JJIs PEIICHHs] HEPaBEHCTB

byHKIHN. MeTton

UHTEPBAJIOB

Tema 6.3. Copepxkanue ydeOHOro Marepuana 10

IIpoussoaHas. [lpousBopnas ¢yHkmuu. ['eomerpuyecknit M (QU3MYECKUH CMBICT TNPOU3BOIHOM.

I'eomeTpuueckuit u | [IpousBonHble 31eMeHTapHbIX QyHKIMH. DOpMyIIbl HAXOXKAECHUS IPOU3BOAHON CYMMBI,

buznueckuit CMBICII | TPOU3BEJICHUS U YACTHOTO (DYHKITHIA

IIPOU3BOJTHOMN

Tema 6.4. MonoronHocTs | ComeprkaHue yueOHOro Marepuana 6

GyHKIUH. Touku | [[pumeHeHre TPOM3BOTHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTH |

JKCTpEMyMa KCTPEMYMBI

Tema 6.5. ConeprkaHue yueOHOro MaTepuasa 6

HauGonbiiee u | Haxoxaenne HauOONbIIer0 W HAUMEHBINEro 3HaueHus (QYHKIUM Ha OTpE3Ke.

HalMeHbIIIee 3HaueHus | [I[pyumeHeHne MpoOM3BOMHOM JUIsl HAXOXKIEHUS HAWIYYIIEro PELIEHUS B IPUKIATHBIX

byHKINN 3a/1a4ax, JJIsl ONpeesIeHUs] CKOPOCTH MpoLiecca, 3alaHHOT0 (GopMyJIoi UITH rpad koM

Tema 6.6. Haxoxnenue | [IpogeccuoHaibHO OpPHEHTHPOBAHHOE coJep:kaHHe (coAepKaHMe NPHUKJIAJIHOIO 6

ONTUMAJIBHOTO pe3yJbTaTa C | MOAYJIs1)

ITOMOUIBIO TPOM3BOJHON [lpuknannele 3amaud, B TOM 4YHCIE COLHUAIBbHO-3KOHOMHYECKOTO M (PU3UUECKOro
XapakTepa, UX pelieHre CpeICTBaMU MaTEMaTHUeCKOTro aHaJIn3a

Tema 6.7. Coneprxanue yueOHOro MaTepuasa 6

[lepBoobpaznas pyHKuHN ITepBooOpaznas. Tabmuia nepBooOpa3HBIX

Tema 6.8. Copnepxkanne ydeOHOro MaTeprana 6

[lmomanes KpUBOJIMHEMHOMN

I/IHTCFpaJl, €ro I“GOMeTpI/I‘-ICCKI/Iﬁ n (I)I/I3I/I‘ICCKI/Iﬁ cMbICI. Brramcienue HWHTCTpajia 110

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
K 2.1
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Tpamneiuu. ®dopmyina | hopmyne Herotona-Jleitoauma
Herotona — JleliOauna
Tema 6.9. Copneprkanue ydeOHOro Matepraa 2
IIpumenenue npousBoaHoM | Pemenune 3amad Ha mNpUMEHEHHE TMPOM3BOAHOM M HMHTErpajia Ui BBIYMCICHUS
U IepBo0Opa3HON QYHKUMU | PU3HUECKUX BEIMUYHH U ILIOMIAEH
KonTpoJsbHnasi pabora no paszaeny 6
Pasznen 7. Teopusi BeposAITHOCTEH M CTATUCTHKA 32
Tema 7.1. CopepxaHne yaeOHOr0o MaTrepuaa 2
IIpencraBneHne qaHHBIX [IpencraBieHre AaHHBIX C MOMOMIBIO TaOuuI U nquarpamM. CpenHee apuQmeTndeckoe,
U olMcareNbHas CTATUCTHKA | MeAMaHa, HauOOJbIllee W HaWMEHbIIee 3HAYCHMsS, pa3Max, AUCIIEPCHs], CTaHIAapTHOE
OTKJIOHEHHE YMCIIOBbIX HAOOPOB
Tema 7.2. Copepxkanue ydeOHOro Marepuana 6
Cay4aiiHblie COOBITHSL. CrnyualiHble SKCIIEpUMEHTHI (ONbBITHI) U CAy4yailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
Omnepanuu HaJ COOBITUAMH | (MCXObI). BeposATHOCTh CIy4allHOrO COOBITHSA. BIHM30CTh 4YacTOTBI M BEPOSTHOCTH
coObiThii. CitydaiiHble OMBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHUSIMH.
BepostHoCcTH cOOBITHII B ONBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHUSMHU.
Orneparuu HaJ COOBITUSIMU: TIEPECEUCHHE, 00bEIMHEHHUE, MPOTUBOIOI0KHBIE COOBITHSI.
Huarpammbl  Oiinepa. Popmyrna CI0XKEHHS BEPOATHOCTEWU. YCIOBHAs BEPOSITHOCTD.
YMHOKEeHUEe BeposTHOCTEN. [lepeBo ciiywallHOro skcnepuMeHta. @opmysa IMOJTHOU
BeposiTHOCTH. He3aBucuMble coOBITHS
Tema 7.3. IIpodeccnonanbHO OpHEHTHPOBAHHOE co/iep:KaHue (coAeprkaHUe TPHUKJIATHOIO 8 OK 01, OK 02,
BeposarHocTs MOJYJIsT) OK 03,
B npodeccnoHanbHbIX | [lepBruuHas 00pabOTKa CTATUCTUYECKUX JAHHBIX. [paduueckoe WX MpeICcTaBICHHE. OK 04
3a1a4ax HaxoxneHue cpeaHHMX XapaKTepUCTHK, HaONoaeMbIX JaHHbIX. OIEHKa BEpPOSTHOCTH OK 06
COOBITHS B TIPO(ECCHOHAIBHOM JEATEILHOCTH, pEllcHre MPO(ECCHOHANBHBIX 3aau Ha IK 1.1
BEPOSTHOCTb COOBITHS, NPUMEHEHHE CTAaTHCTUYECKUX METOJO0B ISl  pELIeHUS
npoecCHOHATIBHBIX 3a7a4
Tema 7.4. Coneprkanue yueOHOro MaTepuasa 4
OnemeHThI KOMOMHATOpUKK | KoMOMHATOpHOE NpaBMiio yMHOXeHuUs. [lepecTanoBku u pakTopuan. Yuciao coueTanuii.
Tpeyronsauk [Tackans. @opmyna 6unoma HeioToHa
Tema 7.5. Copeprkanne ydeOHOro MaTeprana 2

Cepun mocieqoBaTENbHBIX
HUCIILITAHUN

bunapublii cnyuaiiHblii  omBIT (MCHBITaHUE), ycmex M Heyaada. HesaBucumeble

HUCIIbITAHUA. CepI/IH HE3aBUCHUMBIX UCHBITAaHUN J0 IEPBOro ycricxa. CepI/IH HE3aBUCHUMBIX
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ucnbITaHui bepHysim

Tema 7.6. CopepxaHue yaeOHOro Marepuaa 6
. Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTeW. [luarpamMma pacmnpenesieHusl.
CnydaiiHble BEJIIMYMHBI U I . 6
pUMEPBI pacHpeeIeHU, B TOM YHCIIE, TEOMETPUUECKOE U OMHOMUAIBHOE.
DacTpEICIICHH. YucioBble XapaKTEpUCTUKH CIy4alHBIX BEJIMYMH: MaTeMaTH4YeCKOe OXHUIAHHE,
Maremarueckoe . . | Aucriepcusi M CTaHAAPTHOE OTKJIOHEHHWe. [Ipumeppl NpUMEHEHUs MaTeMaTH4ECKOIO
OKUAARMIE CIyHaHoun OXXKMJIaHMS,, B TOM 4YHMCIIE B 3a/Ja4ax M3 IIOBCEJHEBHOM >XM3HU. MaremaTuyeckoe
BCTTHHIHDL OXKyjaHue OWHApHOW CiIydallHOW BeIMYMHBL. MaTeMaTH4ecKoe OXHIAHHE CyMMBI
CIy4alHbIX BEIWYMH. MaTeMaTuyeckoe OXKUJAaHUE U JUCHEPCHUS T€OMETPUYECKOrOo U
OMHOMHUAIBHOIO pacnpeaeaeHui
Tema 7.7. CopepxaHue yueOHOro Marepuaa 4
3akoH  OOJBIMX  YHMCEN. | 3aKOH OOJBIIMX YKCEN U €r0 POJib B HayKe, MPUPOC U o01iecTBe. BEIOOPOUYHBIH METO
HenpepsiBHble  ciay4aliHbIe | uccienoBanuii. [IpuMepbl HENPEPHIBHBIX CIy4YalHBIX BeMUYMH. [IOHATHE O IIOTHOCTH
BEJIMYMHBI (paclpeliesIeHus) | pacrpeeieHus. 3a1aun, MPUBOIAIINE K HOPMAaJIbHOMY pachpenernenuio. [loHsrue o
Hopwmainbnoe HOPMAaJIbHOM pacnpeieICHun
pacrpeneneHue Kountpoabnas padora no remam paszena 7
IIpome:xkyTounasi arrecTanus (JK3aMeH) el
Bcero: 232
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo00pa3oBaTebHOM JUCHUILIHHBI
3.1. Ina peanu3anuy NporpaMMbl JUCHHUILNIMHBI J0/IKHBI ObITH NPeIyCMOTPEHbI
cIeAyIolue crenuaabHble MOMEeIeHNs:
Peanu3anuss nporpaMMbel  JUCHMIUIMHBL  TpeOyeT Haiauuus YydyeOHOro KaOuHeTa
MaTEMAaTHKH.
TexHuueckue cpencTBa 00y4eHus:
- KOMIUIEKT YEPTEeXKHOro OO0OpYAOBaHHS M NPUCHOCOOJICHUH AN IIKOJBHOW JOCKH
(TpeyroJibHUK, TPAaHCIIOPTHUDP, LIUPKYJIb, TUHEHKA);
- MOJIENHU JUI U3YYEHUS TeOMETPUUYECKUX (Uryp (YacTH LIEIO0ro Ha Kpyre, TPUrOHOMETPHUYECKUI
KpYT, CTEPEOMETPHYECKHUI HaOOp, HAOOPHI TEOMETPHUYECKHUX MOJIENCH U QUTYD C Pa3BEPTKOIA).
3.2. UupopmannoHHOe o0ecnieyeHne peain3aluu NpPorpaMmMbl
Jis peanu3alvyd OpOrpaMMbl JUCHMIUIMHBI OMOIMOTEUHBIH (OHJ 0O0pazoBaTeIbHOM
OpraHu3aly JOJDKEH MMETh I€4YaTHbIe M/MIU 3JIEKTPOHHBbIE YYeOHMKH U pa3paboTaHHBIE B
KOMIUIEKTE C HUMM Yy4yeOHble MocoOus (IIpH HAJIWYHMM), JOIMYIIEHHbIE K HCIOJB30BAaHUIO IpU
peanmu3ani  00pa30BaTENBHBIX IPOTPaMM  CpenHero mnpodeccHoHaIbHOTO  00pa3oBaHUs,
peann3yeMbIX Ha 6a3e OCHOBHOIO O0IIEero 00pa3oBaHMsL.
IIpn peanmusanuu nporpamMmbl AMCLUILIMHBL BO3MOXKHO HCIIOJIB30BAaHUE 3JIEKTPOHHBIX
00pa30BaTeNbHbIX  PECYpPCOB,  JONYIIEHHBIX K  HCIOJB30BAHHUIO IpU  peaau3aluu

00pa3oBaTeIbHBIX porpaMm CpeIHero obmiero oOpa3oBaHwUs.
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4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTEeILHON TUCUUIIIMHBI

KoHTpoJib M oOLeHKa pe3yldbTaTOB OCBOCHHS 00mIe00pa30oBaTeNbHON  IUCIUTIIMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJICHHbIE Ha (POPMHUPOBAHUE OOLIHX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II;'I I10 pasgciiaM U TEMaM COACPIKaHUA yqe6Hor0 Marcpuaia.

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema Tun OLICHOYHBIX
KOMIIETEeHIUS MepONpPUsITUSI
OK 01. Beioupare cmnocoosr | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanue
peleHus 3agau | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBIN ompoc
npodeCCHOHAIbHON Temsr 2.1- 2.7, 2.8 IlI-o/c, | MaremaTu4ecKuii JUKTAHT
JEATEIbHOCTH  TPUMEHUTENBHO | 2.9. [IpencraBnenue
K pa3JIMYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB NPaKTUYECKHX
3.7. pabor
Temer 4.1 - 4.4, 4.511-o/c, | KontponpHas pabota
4.6. Brinonnenue 3aIaHUI
Temsr 5.1, 5.2, 5.311-0/c, | mpoMeKyTOYHOM
5,4, 5.5I1-0/c, 5.6. aTTecTalnu
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.3I1-0/c,
7.4-17.7.
OK 02. Ucnonw3oBate | Tema 1.1, 1.211-o/c, 1.3, | TecrupoBanue
COBpEeMEHHBIC cpencTBa nomcka, | 1.4I1-o/c, 1.511-o/c, 1.6. YCTHBIN ompoc
agann3za u unaTepnperanuu | Temsr 2.1- 2.7, 2.8 [1-o/c, | MaTemMaTH4eCKUi TUKTAHT
uH(popMaluuy, 2.9. [IpencraBnenue
u unpopmarnmonnsie | Temsr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaToB MNPaKTHUYECKUX
TEXHOJIOTMH ISl BbIOJMHEHUs | 3.7. pabort
3aja4 npodeccuonanbHor | Tembr 4.1 - 4.4, 4.5I1-o/c, | KonTponbsHas pabora
JIeATEIIbHOCTH 4.6. Brinosinenue 3aaHui
Temsr 5.1, 5.2, 5.3I1-0/c, | mpoMeKyTOUYHOM
5.4, 5.5I1-o/c, 5.6. aTTecTaluu
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwr 7.1, 7.2, 7.3I1-0/c,
7.4-17.7
OK 03. [Tnanuposars | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanue
u peanu3oBbiBaTh coOctBenHoe | 1.4I1-o/c, 1.511-o/c, 1.6. VYcrHbIl onpoc
npodeccuoHanbHOe Temsr 2.1- 2.7, 2.8 II-o/c, | MaTtemaTtuyeckuii AUKTaHT
U JMYHOCTHOE passurue, | 2.9. [IpencraBnenue
PEANPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHUECKUX
JIeSTeTbHOCTh 3.7. pabort
B mnpodeccuonanbHoil cdepe, | Temsr 4.1 - 4.4, 4.511-o/c, | KonTponbHas pabota
HCTIOJIB30BATh 3HaHus | 4.6. Brinosninenue 3aaHui
no ¢uHaHcoBoi rpamotHOCcTH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpoMexyTOUHOMH
B Pa3IMYHBIX KU3HEHHBIX | 6.7-6.9. arrecTanuu
CUTYaIUIX Temur 7.1, 7.2, 7.3I1-0/c,
7.4-17.7
OK 04. OddextuBno | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanue

B3aMMOJICCTBOBaTh M paboOTaTh
B KOJUIEKTUBE U KOMaH/E

1.4I1-o/c, 1.5I1-o0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

VYeTHbI onpoc
Maremarnueckuii JUKTAHT
[IpencraBnenue
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Temsr 5.1, 5.2, 5.3I1-o/c,

PEe3yNbTaTOB MPAKTHUYECKUX

5,4, 5.5I1-0/c, 5.6. pabor
Temer 6.1 - 6.5, 6.6I1-0/c, | KontponpHas pabota
6.7-6.9. Brinonnenue 3a/IaHUI
Temer 7.1, 7.2, 7.311-0/c, | mpoMeXyTOYHOM
7.4-7.7 aTTeCTalluu

OK 05. Ocymectmsate yctHyo | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

U IMUCbMCHHYIO KOMMYHHKAIIUIO

1.411-o/c, 1.5I1-0/c, 1.6.

VYeTHbII onpoc

Ha TocyaapcTBeHHOM  s3bike | Tembr 2.1- 2.7, 2.8 Il-o/c, | MaremaTu4ecKuii JUKTAHT
Poccuiickoit ®enepauun | 2.9. [IpencraBnenue
c Y4ETOM ocobennocteit | Temwr 3.1 - 3.5, 3.6I1-0/c, | pe3yiabTaTOB NPAKTUUYECKUX
COLIMAIBHOTO 3.7. pabot
1 KyJbTYPHOTO KOHTEKCTa Temer 4.1 - 4.4, 4.511-o/c, | KonrponpHas pabota
4.6. Brinonnenue 3a/IaHUI
Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeXyTOUHOM
5,4, 5.5I1-o/c, 5.6 aTTeCTalnu
OK 06. [Ipossnare rpaxnancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
NaTPUOTUIECKYIO nosunmto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBI onpoc
JIEMOHCTpHpPOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTeMaTHYECKUIA TUKTAHT
MOBEJICHUE Ha ocHoBe | 2.9. [IpencraBnenue
TPaIUIIMOHHBIX Temsr 4.1 - 4.4, 4.5I1-0/c, | pe3yabTaTOB MPAKTHUYECKUX
oO11eyeoBeUecKux ILeHHOCTeH, | 4.6. pabor
B ToM umcne ¢ yuderom | Temsr 5.1, 5.2, 5.3I1-o/c, | KonTponbHas pabota
rapMOHH3ALIUN 5,4, 5.5I1-0/c, 5.6. Brimmonnenue 3alaHuMn
MEKHAIIMOHATBLHBIX Temst 7.1, 7.2, 7.3I1-0/c, | mpoMeKyTOYHOM
u MEXPEJIUTruo3HbIX | 7.4 - 7.7 aTTeCTaluu
OTHOIICHHUIA, IPUMEHATH
CTaHJaPThHI
AHTUKOPPYIMIHUOHHOTO
MOBEJICHUS
OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COXPaHEHHUIO okpyxatomet | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN onpoc
cpensl,  pecypcocoepexenuro, | Temsr 2.1- 2.7, 2.8 [1-o/c, | MaTematuueckuii UKTAHT
IIPUMEHSATH 3HaHusa | 2.9. [IpencraBnenue
00 U3MEHEHUU kiaumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NpPaKTHUECKUX
MPUHIIMIIBI oepexuBoro | 3.7. pabor
IIPOU3BO/JICTBA, spdextuBHo | Temnr 5.1, 5.2, 5.3[1-o/c, | KonrponbHas pabora

JICCTBOBATh B YPE3BBIYANHBIX
CUTYalHSIX

5.4, 5.5I1-o/c, 5.6.
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

Brimonnenune 3aJaHul
IIPOMEKYTOYHON

arTrecraliiuu

I1K1.1 Tema 1.4 I1-o/c
Tema 3.6 11-0/c
Tema 4.5 I1-o/c
Tema 5.5 I1-0/c
K 2.1 Tema 2.8 IT-o/c

Tema 4.5 I1-o/c
Tema 6.4 I1-o/c
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