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1. O0mas xapakTepucTUKa padoueil mporpaMmMsbl 00111€00pa3oBaTeJIbHOMN
AUCHUIIMHBI «MaTeMaTHuKa
1.1. MecTO0 AMCUMILIMHBI B CTPYKType 00pPa30BaTe/IbHOIl MPOrpaMMbl
CHoO:

OO6meoOpa3oBaTenbHas AUCIUIUIMHA «MartemaTtnkay SBISETCS 0053aTelbHOM
4acThl0  0011€00pa30BaTEeIbHOIO IMKJIa 00pa3oBaTelIbHOM MPOrpaMmbl B

coorBeTcTBHU ¢ PI'OC CIIO mo crmenuaiabHOCTH 09.02.06 CETEBOE Y CUCTEMHOE
AJIMMHUCTPUPOBAHUE

1.2. lleqiu ¥ nu1aHUpyeMble pe3yJabTaThl 0CBOEHHS JUCIIUIIIUHBI:
1.2.1. Heapb AuCUUIIAHBI

Conepxanune IIPOrpaMMBI o011e00pa3oBaTeIbHON TV CHUTUIAHBI
«Maremarrka» HampaBlI€HO Ha JOCTHXKEHUE pe3yJbTaTOB €€ H3Y4YeHUs
B cooTtBerctBUM c TpeboBanuamu DPI'OC COO c¢ yyetrom mnpodeccuoHaIbHOM
HarnpasieHHocTh PI'OC CIIO. IlpuopuTeTHBIMH LEIIMH OOYYEHUsT MaTeMaTHKe
Ha 6a30BOM YPOBHE SBIAIOTCAL:

dbopMHpoBaHUE IIEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUNA (YUCIIO, BETUYMHA,
reomerpuyeckas urypa, mepeMeHHasi, BEpOsITHOCTh, (DYHKIMA), 00ECIEUNBAIOIIUX
IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTb  MaT€MaTH4YecKoro  oOpa3oBaHUs
oOyyJarommxcs;

MO/BEACHUE OOYYAIOIIMXCS Ha JOCTYIHOM JJII HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTHUKW U OKPYKAlolETO MUpa, MNOHMMAaHWE MAaTeMaTUKHU
KaK 4aCTH 00ILEN KyJbTYpbl UEJIOBEYECTBA;

pa3BUTHE HMHTEJUIEKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEHM oOydaromumxcs,
MO3HABATENIbHOM  AKTUBHOCTH, HCCIEHOBATEIbCKUX  YMEHUW, KPUTUYHOCTH
MBIIICHUS, UHTEpeca K U3YYEHUIO0 MaTEMaTUKH;

dbopmupoBanre (HyHKIIMOHATLHOM MAaTeMaTHUYeCKOW TPaMOTHOCTH: YMEHHUS
pacno3HaBaThb MaTEMAaTUYECKHUE AaCHeKThl B pEaJbHBIX JKU3HEHHBIX CHUTYalUsX
M TpUd  U3YYEHUH  JIPyTMX  JUCLHMIUIMH,  TPOSBICHUS  3aBUCHUMOCTEH

¥ 3aKOHOMEpHOCTeH, (PopMynmMpoBaTh HMX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh




MaTeMaTUYeCKUe MOJIENHM, IPUMEHATh OCBOEHHBIM MaTeMaTH4eCKud amnmapar
JUISL pEIIeHHUs] TPaKTUKO-OPUEHTUPOBAHHBIX 3ajad, 3a1ad MpoQecCHOHATbHON
JeSITEIbHOCTH, MHTEPIIPETUPOBATH U OLICHUBATDH MOJIYYCHHBIE PE3YJIbTATHI.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHsI 00IIeo0pa3oBaTeJIbHOM
aucUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Obmme xomnerenuuu (mamee — OK) u mpodeccroHanbHble KOMIIETEHIIUU
(manee — IIK) ®I'OC CIIO B cOOTHECEHUU C JIMYHOCTHBIMHU, METANPEIMETHBIMU
U TpeIMETHBIMH pe3yibTaTamMu oOydeHus Oa3oBoro ypoBHs (manee — IIPO)

dI'OC COO npencraBieHbl B TaOJIUIIE:



Koa u HauMeHOBaHMeE

PesyabTaTnl 00y4yeHus1

¢dopmupyembIx
KOMIeTeHI Ui O6urme? JucuunIMHapHbie’
OK 01. Bribupars criocoObI | JINUHOCTHBIE — pe3ynbTaThl  JMODKHBI — oTpaxarh | [IPO1. Bmamenue mMeromamu 10Ka3aTeNbCTB, aTOPUTMAMHU

petieHus
npodeccuoHanbHOM
JeATeTbHOCTH
MPUMEHUTEIHHO

K pa3JInYHBIM KOHTEKCTaM

3aga4

B YaCTH: TPYJIOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TpyAy, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYA0II00HE;

- TOTOBHOCTH K  AaKTHBHOM  JICITEIILHOCTHU
TEXHOJOTUYECKOW M COLIMAJIbHOM HAINpPaBIECHHOCTH,

CIIOCOOHOCTh MHHULMHPOBATD, IUIAaHUPOBATH
u CaMOCTOSITEITLHO BBITIOJIHATH TaKyIo
JEATebHOCTD;

- UHTEpEC K pa3IMYHbIM chepam

npodeccnoHanbHOM e TENbHOCTH.
MetanpeameTHble pe3yabTaThl 10JKHbBI OTPaXKaTh:

Ognanenue YHHBEPCATbHBIMU yueOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 6a30BBIC JTIOTUYECKHE ICHCTBUS:

- CaMOCTOSITENIEHO (dhopMynupoBaTh
U aKTyalu3upoBaTh MpoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK

HJINX OCHOBAHHUA JIA CpaBHCHI/IH, KﬂaCCI/I(i)I/IKaIII/II/I
# 00001IeHNS;

- ONpemeNATh MLEMH JIeATCIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABIIATH 3aKOHOMCpHOCTI/I n HpOTPIBOpe‘II/ISI
B PacCMaTpPUBACMBbIX SIBIICHUSX;

- BHOCHUTH KOppeKTI/IBI)I B JCATCIIbHOCTDH, OLICHUBATDH
COOTBETCTBHE pE3YJIbTATOB  IICJSIM, OICHHBAThH

3aaaBaTb

pemieHus 3a1a4; yMeHHe (OpMYJIHPOBATH ONpEIEICHuUs,
aKCHOMBI

U TEOpPEMBbl, MPHUMEHATh HUX, NPOBOJIUTH JIOKa3aTeIbHBIE
paccy’KIeHHs B XO/1€ PELICHUs 3aay;

[1P62. YMmeHue onepupoBaTh MOHSATHSMH: CTEIIEHb YMCIIA,
jgorapudM 4yHciIa; YMEHUE BBINOJHATH  BBIYHUCICHUE
3HAYECHHUU

U IpeoOpa3oBaHus
JorapupmMamu,
BBIPKEHHUI;
[1PG3. Ymenue omnepupoBaTh MOHATUAMH: PALMOHAIBHEIE,
uppalnvoHalbHbIE, HoKa3aTeJbHbIe, CTEIICHHbIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHUE YpaBHEHHUS U
HEPaBEHCTBA, X CHCTEMBI;

[1P64. VYmenue omnepupoBaTh MOHATUSAMHU: (QYHKIIHS,
HenpepbiBHAas (QYHKLIUS, HPOM3BOJHAs, IepBOOOpa3Has,
OTIpENIeICHHBI MHTETPal; yMEHUE HAXOJUTh TPOU3BOIHBIE
JJIEMEHTApHbIX  (PYHKIUI,  HUCHONB3ys  CIIpaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CITyqasx pyHKIUU
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINe
¥ HauMEHbIIWE 3HaYeHHWs (YHKIHA; CTPOUTH TpapuKu
MHOT'OYJIEHOB c UCIOJIb30BaHUEM anmapara
MaTeMaTHYECKOTO aHaIH3a; MPUMEHATh MPOU3BOJIHYIO TIPU
peleHnu 3a1a4
Ha JIBKCHUE; PelIaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a7a9l
Ha HauOoJIpIIMe M HAMMEHbIIME 3HAYCHUS, Ha HaX0XKJICHHE

BBIDQKEHUH CO  CTENCHSIMH H
npeoOpa3oBaHusi JPOOHO-PAIMOHATIBHBIX




PUCKU TIOCTIEACTBHMA JESTEIEHOCTH

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJAJIETh HABBIKAMU Y4YEOHO-UCCIIEAOBATEIBCKOM
Y TIPOEKTHOM JIeATEIIbHOCTH, HABBIKAMHU Pa3peIICHUS
pooem;

- BBIBIATH  NPUYUHHO-CJICICTBEHHBIC  CBS3H
U aKTyallu3UpOBaTh 3aJady, BBIABUTATH THIIOTE3Y
ee peIIeHuUS, HaXOIUTh apryMEHTBI
JUTSL TOKA3aTeIhCTBA CBOUX YTBEPIKICHUM, 3aaBaTh
mapaMeTpbl U KPUTEPUH PEIICHHS,

- aHAIM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHHS
3aJjaud  pe3yJIbTaThl, KPHUTUYECKH  OIICHUBAThH
WX JOCTOBEPHOCTH, IPOTHO3HPOBATh W3MCHEHUE
B HOBBIX YCJIOBUSIX;

pa3pabarbiBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM
aHajau3a HMMEIOIINXCS MaTepUaIbHBIX
Y HEMaTEePUAITBHBIX PECYPCOB;

- YMETh IEPCHOCHTh 3HAHUS B I03HABATEIBHYIO
Y IPAKTHYECKYIO 00JIaCTH KU3HEICATCIIHOCTH;

- yMeThb HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MpeAMETHBIX 00J1acTel;
- BBIBUTATh HOBBIE HJIE, npenagarath

OPHUIMHAJIBHBIC MMOAXOAbI U PCHICHUA

MyTH, CKOPOCTH U YCKOPEHHS,
ITPG5. YMeHue omepupoBaTh IMOHATHUSIMH: palliOHAIBHAS
¢byHKIMsA, Moka3aTenbHas (YHKIUS, CTENEeHHAs (DyHKIIUS,
norapudmuueckas byHKIMS, TPUTOHOMETPUUYECKUE
¢byHkuuu, obpatHble (QYHKIHMU; YMEHHE CTPOUTH IpaduKu
M3YYCHHBIX  (YHKIMH, HCIONb30BaTh TrpapuKkd  IpH
M3yYEHHUH MPOLIECCOB M 3aBUCHUMOCTEH, P PEIICHUH 3a/1a4
U3 Jpyrux y4eOHbIX MpeIMETOB U 3aJady M3 pealbHOM
KU3HHU;, BBIpAXKaThb (QOPMYyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

[1PG6. YMmenue pemarh TEKCTOBBIC 3a/1a4M Pa3HBIX TUIIOB (B
TOM YHWCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBHKEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33Ja4l H3

o0nacTd  ympaBleHMs  JMYHBIMH M CEMEHHBIMU
(¢uHaHCaAMM);  COCTaBJIATH  BBIPAXKEHUS,  YPaBHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIIEI0BaTh  TOJYYEHHOE  pelIeHHe U  OLCHUBATb
IPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue onepupoBaTb MNOHSTUSIMU: CpEIHEE

apudmeTHyeckoe, MeauaHa, HauOousplllee W HaUMEHbLIee
3HAYEHMs, pa3Max, IUCHEPCUs, CTaHAAPTHOE OTKIOHEHHE
YHUCIOBOTr0 HabOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
MHQOpMAlLMIO,  MpPEJICTaBICHHYH0 B  Ta0iaumax, Ha
quarpaMmax, rpagukax, oTpaskarollyo CBOWCTBA pealbHbIX
MIPOLIECCOB U SIBJIGHUN; MPEACTABIATh HHPOPMAILUIO C

ITOMOIIILIO Ta0JIHI] u JUarpaMm; HCCIIEI0BATh
CTaTUCTHYECKHUE JaHHEIE, B TOM YHCIIE
C TpUMEHEHHEM Tpa@UUeCKUX METOJIOB M DIJIEKTPOHHBIX
CPE/CTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIAHHBIA OTBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIYYaiHOTO COOBITHS,
YMEHHE BBIUUCISATH BEPOSATHOCTh C  HCIOJIb30BAaHUEM
rpadMUecKuX METOJO0B; MPUMEHATh (HOPMYJIIBI CIOXKEHUS U
YMHOKEHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (akThl U




dbopMysBl TpU pPELICHWH 331a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YyallHBIMM  BEIMYMHAMHU; YMEHHE IPUBOJIUTH
OpuUMepsl  TPOSBJICHUS 3aKOHa  OONBIIMX  YHCeNl B
MPUPOIHBIX

U OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKa, IpsiMas,

IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHbBIN yToJl,
CKPELIUBAIOIINECS psiMbIE, napajuieIbHOCTh u
MEPIEeHIUKYISIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YroJl MEXAY MPSMBIMHU, YTOJI MEXIY IPIMOM
U IJIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSMH, PACCTOSTHUE OT
TOYKM JO INIOCKOCTH, PpAacCCTOSIHUE MEXAY IPSMBIMU,
paccTosiHue MEXIy IUIOCKOCTAMH; YMEHHE MHCIIONIb30BaTh
IpU pELIEHUU 3a7ad HU3Y4YeHHbIE (AaKThl U TEOpPEMBI
IUIAHUMETPUM; YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB
OKPY’KarolLIero MUpa;

ITP610. YMenue onepupoBaTh NOHATUSMH: MHOTOI'PAHHUK,
CeueHHe MHOTOTpaHHMKA, KyO, MapajulelenuIes, npusMma,
nupamuia, GuUrypa M MOBEPXHOCTh BpallleHHs, LMIMHJD,
KOHyc, 1map, c¢epa, ceueHUss QUIYypbl BpalIeHMUS,
IUIOCKOCTh, Kacamomiasicss chepsl, IUIMHApPa, KOHYycCA,
IJIOIIAAb TOBEPXHOCTHM NHUPAMMIABI, TPU3MBI, KOHYCAa,
LWIMHApPA, TIIouaak chepbl, 00beM Kyda, IpSIMOYTrOJIbHOTO
napajuiejenunena, NUpaMUAbl, IPU3MbI, LWINHJIpA,
KOHyca, LIapa; yMeHue u300paxaTb MHOTOIPAaHHUKU
U TIOBEPXHOCTH BpalICHUSA, HUX CEYEHUS OT pyKH, C
IIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX

CpPEeACTB;  YMEHHME  pacno3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE, YMEHHWE  pPAclo3HaBaTh  IPaBUIbHBIE
MHOTOTPaHHUKH;

[IP611 VYmenue omnepupoBaTh TMOHATHUSAMHU: JBUKEHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPHl B TMPOCTPAHCTBE;
WCIOJIb30BAaTh OTHOIICHHWE IUIOMIAJC TOBEPXHOCTEH U




00BbeMOB MOAOOHBIX (PUTYp NPU PEIICHUH 3a/1aY;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUUUHBI
(mHa, yrom, miuom@anb, 00beM, IJIOLIAAb MOBEPXHOCTH),
UCIMOJb3Ys U3yUeHHbIE (POPMYJIIBI U METO/IBI;

ITP613. YMmeHue onepupoBaTh MOHATHAMU: MIPSIMOYTOJIbHAS

CHCTEMA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BEKTOp,
KOOpAUHATBl BCKTOpaA, CKAJAPHOC NPOU3ZBCACHHUEC, YIOJI
MCXKOY BCKTOpaMH, CyMMa BCEKTOpPOB, IIPOU3BCACHUC

BEKTOpa Ha YHKCJIO; HAXOAUTh C MOMOIIBIO M3YyUYEHHBIX
dbopMyll KOOpAMHATHI CEPEAUHBI OTpPE3Ka, PACCTOSHUE
MEXIy JTBYMS TOUKAMHU;

[1P614. YMmenue BoIOMpPaTh MOIXOASIINNA U3YYSHHBIN METOA
JUISL  pellIeHUs 3a7add, paclo3HaBaTb MAaTEMaTHYECKUE
(hakThl

¥ MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBECHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHUE MPUBOJUTH HPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM M  MHPOBOU
MaTeMaTUYeCKON HAayK1

OK 02. Hcnonb3oBath
COBpPEMEHHBIE cpeicTBa
MONCKa, aHanm3a u
MHTEpIpeTanuyu nHpopmanuu,
148 MH(pOpMaLMOHHbIE
TEXHOJIOTUH JJI BBIOJHEHUS
Bajau npodecCuoOHATbHON

JICATCIIBHOCTHU

JImaHOCTHEIC pPE3YIbTAaThl JOJI’KHBI
YaCTHU: HCHHOCTU HAYYHOI'O ITO3HAHUA:

OTpaXkaTb B

-c(OpMHPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH U OOIIECTBEHHOM MPAaKTHKH,
OCHOBaHHOI'O

Ha JIMajiore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIbTYPHOM MUPE;
MertarnpeaMeTHbIE Pe3yIbTaThl JOIDKHBI OTPAXKaTh:
Osnanenue YHHMBEpCATbHBIMU y4eOHbIMU
MO03HABATEIBHBIMH JCHCTBUSIMH:

B) paboTta ¢ uHpopmanueii:

- BJAJIETh HaBBIKAMH MOJYYCHHS WHPOpPMANUU W3
HUCTOYHHUKOB  Pa3HbIX THUIOB, CAMOCTOSTEIHHO
OCYIIECTBIISITh TOWCK, aHAJHN3, CUCTEMATH3AIHI0 U
MHTEPOPETAlMI0O MHPOPMAIIMU Pa3JIMYHbIX BHJIOB U

[1P61. Bnagenne meromamMu 10Ka3aTeIbCTB, AJITOPUTMAMH
pelieHus 3aaay; ymeHue (GopMyIUpoBaTh OMpeAeNeHus,
AKCHOMBI

U TEOpEMBI, MPUMEHATh HUX, MPOBOIUTH JOKa3aTelbHBIC
paccyXJICHHS B XOJIe PEIICHHS 3a/1a4;

[1P62. YMmeHue omepupoBaTh MOHATHIMH: CTENEHb YHCTIA,
norapuM dYHWClIa; YMEHHWE BBIMONHITH  BBIYHCICHHE
3HAYCHUHN

U mpeoOpa3oBaHUS  BBIPAKEHUH CO  CTEMEHSAMH H
norapudmamu, MnpeoOpa3oBaHus APOOHO-PAIIMOHATBEHBIX
BBIPAKECHMI;

[TPG3. YMeHue omnepupoBaTh MOHATUSMU: paIlOHATBHBIE,
UpPpaIMOHAIILHBIC, IMOKa3aTeJIbHBIE, CTEIEHHBIE,
norapuMuUecKre, TPUTOHOMETPUYECKHE YypaBHEHUS U
HEPABEHCTBA, X CUCTEMBI;

[1P64. VYmeHue omepupoBaTh MOHATHAMHU:  (QyHKIHS,




(dhopM mpeIcTaBICHHUS,
- co3maBaTh TEKCThl B pa3In4HbIX (opmarax ¢
y4eTOM Ha3HaueHUs MHPOpPMALUU U IIEIEBOU

ayIuTOpUHU, BBIOMpas  ONTUMalbHYIO  (Qopmy
MpeACTaBICHUS
Y BU3yalIH3alii;
- OLICHUBaTh  JIOCTOBEPHOCTh,  JIETUTUMHOCTD
uHpopMaluyd, €ee COOTBETCTBUE IPaBOBBIM H

MOPAaJIbHO-3TUYCCKUM HOPMAaM;
- HCIIOJIb30BAaThb CPCACTBA I/IH(I)OpMaI_[I/IOHHBIX n

KOMMYHI/IKaHI/IOHHI)IX TGXHOJIOFI/Iﬁ B peIHeHI/II/I
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpPraHU3alMOHHBIX  337a4  C  COOJIIOJICHHUEM
TpebOBaHUI 3PrOHOMHUKH, TEXHHKH O€30MaCHOCTH,
THTHEHBI, PECypcocOepeKeHUsi, MNpPaBOBBIX U
THYECKUX  HOPM,  HOPM  HMH(DOPMAIHOHHOU
0e30ImacHOCTH

HempepbIBHAas (QYHKLIWS, TPOM3BOJHAs, IepBOOOpa3Hasi,
OIIpEeJIeTICHHBI MHTETPANl; YMEHHUE HAXOIUTh POU3BOIHBIC

JJIEMEHTApHBIX  (YHKIMH,  HWCHONB3Yys  CIPABOYHBIC
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX cIydyasx QyHKIUU
Ha MOHOTOHHOCTb, HaXOJIUTh HauOOJIbIINE

YW HauMEHbIME 3Ha4eHWs] (YHKIHMA; CTPOUTh Tpaduku
MHOTOYJICHOB C HCII0JIb30BAHUEM anmapara
MaTeMaTHUYeCKOT0 aHalIKu3a; MPUMEHATh MMPOU3BOJIHYIO MPU
pelieHun 3a1a4y
Ha JIBIDKEHUE; PeliaTh MPaKTUKO-OpPUEHTUPOBAHHBIC 331a4H
Ha HauOOJIBIINE U HANMEHBITNE 3HAYCHUS, HA HAXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue omnepupoBaTh MOHATHUSIMH: palliOHAIbHAS
byHKIMSA, MoKazarenbHas (DYHKUHMSA, cTereHHas (QyHKIHs,
norapudmmuueckas byHKIHS, TPUTOHOMETPUUYECKUE
byHkiumn, obpaTHbie GYHKIMH; YMEHHE CTPOUTH Tpaduku
W3YYCHHBIX  (YHKIMH, HCIIOJIB30BaTh TpapuKd  IIpH
M3YYEHHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33124
U3 JpYyruxX Y4YeOHBIX MPEAMETOB W 3a7ad W3 peajbHOM
JKU3HU; BBIpaXaTh (QOpMyJIaMH 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMeHue pemath TEKCTOBBIC 314K PA3HBIX TUIIOB (B
TOM YHCJI€ Ha TPOIEHTHI, JOJIM M YacTH, Ha JBIIKCHUE,
paboTy, CTOMMOCTh TOBapOB W YCIyT, HAJOTH, 3aJaud U3

obnmacTu  ympaBieHHMs  JIMYHBIMA U CEMEHHBIMU
¢uHaHCaAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEPaBEHCTBA M HUX CHCTEMBl II0 YCJIOBHIO 3a1auH,
HCCIEN0BATh  IIOJIyYEHHOE  PEIICHHWE W OLCHUBATh
IPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTb MNOHSTUSIMU: CpEIHEE

apumeTnyeckoe, MeauaHa, HauOoJsblllee W HAaUMEHBIIEe
3HAYEHMS, pa3Max, IUCIEpPCUs, CTaHAapTHOE OTKIOHEHHE
YHUCIOBOr0 HabOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
MHQOpPMALMIO,  TNPEJCTABICHHYH0 B Ta0iaMumax, Ha
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auarpaMmax, rpagukax, OTpaskarollylo CBOWCTBA peabHBIX
IPOLECCOB UM SBIEHUH; MPEICTaBIATh HH(POPMALUIO C
NOMOIIBIO  TAabmUIl WU JUarpamu; HCCIIEI0BATh
CTaTUCTHYECKUE JaHHBbIE, B TOM qucie
C MpUMEHEHHEM TpaHuYecKMX METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

ITP68. YMeHue onepupoBaTh NOHATUSAMU: CIIy4alHbII OIBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4YaHOIO COOBITHS,
YMEHHE BBIUUCISATH BEPOSATHOCTb C  HCIOJIb30BAHUEM
rpaMuecKux METOJ0B; MPUMEHATh (HPOPMYJIbI CIOXKEHUS U
YMHOKEHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKThl U
dbopMysbl IpU PELICHWH 33/ay; OLEHMBATh BEPOSTHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO
CO CIy4yallHBIMH BEIMYMHAMHU; YMEHHE IPHUBOJUTH
IpUMEpPhl  NPOSIBJICHHUS 3aKOHAa OOJBIIMX YHUCEN B
IIPUPOIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

ITPGY9. YMmenue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsSMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYT'PaHHBIN yrod,
CKPELIUBAIOIINECS IpsIMBIE, napajieIbHOCTh u
MEPIEHAUKYISIPHOCTD MPSAMBIX

U TUIOCKOCTEH, yTOJI MEXy IPSAMBIMH, YTOJ MEXKIY NPAMOM
U IUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMHU, PACCTOSHHE OT
TOYKH

JI0 TJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEX/ly MJIOCKOCTSIMU; YMEHHUE HUCII0JIb30BATh IPU PELICHUN
3ajjad  U3yuyeHHble (aKThl U TEOPEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETOo
MUDA;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CceueHHe MHOTOTpaHHMKA, KyO, Mapajulesienures, npusma,
nupaMuza, QUrypa M MOBEPXHOCTb BpalleHHs, HUIHHID,
KOHyC, Imap, cdepa, cedyeHus (urypsl BpalleHus,
IUIOCKOCTh, Kacawomasicst chepbl, LMIMHIPA, KOHYCa,
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IJIOMIA b TIOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYCa,
HWIMH]IPA, Tomaas chepbl, 00beM Kyda, MpSIMOYTOJIbHOTO
napajviejenunesaa, MNUPaAaMUIbl, TPU3MbI,  LWIKHJpA,
KOHyca, MIapa; yMeHue u300paxarb MHOTOIPaHHUKU
W TIOBEPXHOCTH BpalICHUS, HUX CEUYEHUS OT pYyKH, C
MOMOUIbI0 YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX

CpPEeACTB;  YMEHHME  pacno3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE;, YMEHUE  paclo3HaBaTb  IPAaBUJIbHBIC
MHOTOTPaHHUKH;

[IP611 VYmenue omnepupoBaTh TMOHATHUSIMU: JBUKCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPBl B TPOCTPAHCTBE,
UCIIOJIb30BaTh OTHOIICHUE IUIOIIAJEH IIOBEPXHOCTEH W
00BeMOB TOAOOHBIX (UTYp TPU PEIICHUH 3a/1a4;

[1P612. YMeHue BBIUUCIATH FEOMETPUYECKHE BEINUYHMHBI
(mmHa, yroJ, miomanb, 00beM, IJIONIAIs MOBEPXHOCTH),
UCMOJIb3Ys U3yUeHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMmeHue onepupoBaTh MOHATHAMU: IPSIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOPJMHATBl BEKTOpPAa, CKAIAPHOE IIPOU3BEIACHUE, YOI
MEXIY BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEIACHUE
BEKTOpa Ha 4YHCJIO; HAXOAWTh C ITOMOIIBIO M3YyYEHHBIX
dbopMya KOOpPAMHATBI CEPEeIUHBI OTpPE3Ka, PpacCTOSIHHUE
MEXIY ABYMsS TOUKaMU;

[1P614. YMmenue BbIOMpaTh MOAXOIAIMINN H3yUYSHHBIH METO
JUIl pELICHHs 3aJadd, pPaclo3HaBaTb MAaTEMAaTHYECKUE
(bakTbI

¥ MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
SABJIICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJINUTH NPUMEPHI
MaT€MaTUYeCKUX OTKPBITUH POCCUHUCKOW W MHUPOBOU
MaTE€MaTHYeCKOW HayKH

OK 03. [InanupoBaTh

JImgyHOCTHBIE PE3YIIbTATHI JOJIDKHBI OTpaxxaTb

[1P61. Bnagenune mMeromamMu 0Ka3aTeIbCTB, AJITOPUTMAMH

U peanu30BBIBATh | B YACTHU: TyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS: pemieHus 3ana4; yMeHHe (OpMYJIHpPOBATh ONpE/EIeHus,
coOCTBEHHOE - Cc(OpPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, | aKCHOMBI
npodeccuoHaIbHOE STHYECKOT0 OBEICHMUS; U TEOpeMbl, NMPHUMEHATh X, NPOBOJIUTH JIOKa3aTeJIbHbIE
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U JIMYHOCTHOE pa3BUTHE,
IpeIPUHUMATEIBCKY IO
JIeATETbHOCTh

B npodeccuoHanbHOM cdepe,
UCII0JIb30BaTh 3HAHUSA
10 TIPaBOBOM U (PUHAHCOBOI
IPaMOTHOCTH B Pa3INYHBIX
YKU3HEHHBIX CUTYalUsAX

- CIIOCOOHOCTH OIIEHMBATh CUTYaIMI0 U MPUHUMATh
OCO3HaHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOMUYUBOTO OyAyLIErO;

- OTBETCTBEHHOE OTHOLUEHUE K CBOUM POIUTEISIM
U (WIK) ApyTUM 4i€HaM CEMbHU, CO3aHUIO CEMbU Ha
OCHOBE  OCO3HAaHHOIO  MPUHATHUS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPAIULMUSIMHU
Haposi0B Poccuu;

MerarnpeameTHbIe pe3yIbTaThl TOJKHBI OTPAXKaTh:
OBnazeHue  YHHMBEPCAIBHBIMU  PETYJISITUBHBIMHU
JEACTBUSAMMU:

a) caMOOpTraHU3aIHs:

- CaMOCTOSTEIILHO OCYIIECTBISITh MO3HABATEIbHYIO
NEeSTeNIbHOCTh,  BBISABJISTH  MPOOJIEMBI, CTaBUTh
u dbopMyIMpoBaTh COOCTBEHHBIE 3a1auun
B 00pa3oBaTENbHON JAESITENbHOCTH U KU3HEHHBIX

CUTYyaIMsX; CaMOCTOATENIbHO COCTaBJATh IUJIaH
pelieHus MpoOJeMbl €  yY4ETOM  HMEIOIIHUXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEM
M TPEeANnoYTeHWH; JaBaTh  OLEHKY  HOBBIM
CUTYaIUsIM;

0) CAMOKOHTPOJIb:

UCIIOJIb30BaTh TPHEMBI pediekcuu Ui  OICHKHU
CUTYaIliH, BEIOOpA BEPHOTO PEIICHHUS;

- yMeTh OLIEHWBaThb PHUCKHU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKCHHIO;

B) DMOILIMOHAIBHBI WHTEIUIEKT, MpeAroaratnui
c(hOpMHUPOBAHHOCTb:

BHYTpPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTpeMIICHUE
K JIOCTHXKCHHIO IeJIM W YCIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE JeHCTBOBAaTb, HCXOMS
W3 CBOMX BO3MOKHOCTEH;

paccyX/1eHUs B XOJI€ pELIeHMs 3a/1a4;
[IP64. VYwmenue omnepupoBaTh TNOHATHAMHU: (QYHKIIHS,
HeTpepbIBHAas (QYHKLIWS, TPOM3BOJIHAs, IepBOOOpa3Hasi,
OTpe/IeNIEHHBI MHTETpall; yMEHHE HAXOAUTh MIPOU3BOJIHBIC

JJIEMEHTApHBIX  (YHKIUH,  HUCHONB3Yys  CIPABOYHBIC
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX cydyasx QyHKIUU
Ha MOHOTOHHOCTb, HaXOJIUTh HauOOJIbIINE

YW HauMEHbIME 3Ha4YeHHs] (QYHKIHMA; CTPOUTh Tpaduku
MHOT'OYJIEHOB C HCII0JIb30BAHUEM anmnapara
MaTEeMaTHYECKOTr0 aHaIKu3a; MPUMEHSATh MPOU3BOJHYIO MPH
pereHnH 3a1a4y
HAa JIBIDKEHUE; PeliaTh MPaKTUKO-OpPUEHTUPOBAHHbBIC 33/1a4H
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HAXO0XK/ICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

I1P65. YMeHue omnepupoBarh MOHATUSAMHU: pallMOHAJIbHAS
byHKIUs, MoKazarenbHas (yHKUUS, cTerneHHas (QyHKIus,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPUYECKHE
¢byHkiumn, obpaTHbie (QYHKIMH; YMEHHE CTPOUTH Tpaduku
W3YYCHHBIX ~ (YHKIMH, HCIIOJIB30BaTh TpapuKd  IpH
M3yYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, NPH PEIICHUH 3a/1a4
U3 JpYruxX Y4YeOHBIX MPEAMETOB W 3a7ad W3 pealbHOU
JKU3HU; BBIpaXaTh (QOpMyJIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMeHue pemath TEKCTOBBIC 314K PA3HBIX TUIIOB (B
TOM 4YHCJI€ Ha TPOILEHTHI, JIOJM M YacTH, Ha JIBWKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 33Jaud U3

o0nacTd  ympaBieHHMs  JHMYHBIMH M CEMEHHBIMU
(¢uHaHCaAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEPaBEHCTBA M UX CHCTEMbl II0 YCJIOBHIO 3aauH,
HCCIEN0BATh  IIOJIyYEHHOE  PEIIEHHWE W OLEHHUBAaTh
MPaBIONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTb MNOHITUSIMU: CpeIHEE

apI/I(I)MCTI/I‘{CCKOG, MEauaHa, HauOOJIbIllIee U HaUMEHbIIICE
SHAYCHUA, pasMax, AUCIHCPCUA, CTAHAAPTHOC OTKJIOHCHHUC
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- OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHHMATh
SMOILIMOHANBHOE COCTOSIHUE JPYTUX, YUHUTHIBATh
€ro  NpU  OCYUIECTBICHUM  KOMMYHHKALWH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

- COIMAIbHBIX HaBBIKOB, BKJTFOYAIOLIUX
CIOCOOHOCTh BBICTpauBaTh OTHOIICHUS C JIPYTUMHU
MOIbMU, 3a00THTBCS, TPOSBIATH HHTEpPEC U
pazpemiath KOHGIUKTHI

YKCJI0BOr0 HabOpa; YMEHHUE U3BJIEKATh, HUHTEPIIPETUPOBATD
uHpOpMalLMIO,  IPEJICTaBIE€HHYH0 B  TabiaMuIax, Ha
auarpaMmax, rpagukax, OTpaskarollylo CBOWCTBA pPeabHBIX
IPOLIECCOB U SBIEHUH; MPEICTaBIATh HH(POPMALUIO C
NOMOIIBIO  TAabNMIl W JUarpamw; HCCJIEI0BATh
CTaTUCTUYECKUE [IaHHbIE, B TOM YHUCJIE C INPUMEHCHHEM
rpadMUecKuX METOOB U 3JIEKTPOHHBIX CPE/ICTB;

ITP68. YMenue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OIBIT
U clly4ailHoe cOObITHE, BEPOSATHOCTh CIIy4ailHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSATHOCTH C  MCIIOJIb30BAaHUEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOXKEHHUSI BEpOATHOCTEH, KOMOMHATOpHBbIE (AaKThl U
(GopMyJibl IpU PEIICHUU 3a]a4; OLEHUBATh BEPOATHOCTU
peaIbHBIX COOBITHI; 3HAKOMCTBO
CO CIyyaillHBIMH  BEIMYMHAMU; IIPUBOJIUTH
IIPUMEpBl  NPOSIBICHUS  3aKOHA qucea B
IPUPOIHBIX

U OOILIECTBEHHBIX SIBICHUSIX;

[1P614. YMmenue BoIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIsl pEIIeHus 3aJayd, paclo3HaBaTh MaTeMaTUYECKUE
(bakTbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOJIUTH MPUMEPHI
MaT€MaTUYeCKUX OTKPBITUM POCCUHUCKOW U MHUPOBOM
MaTE€MaTHYECKOW HayKH

YMCHHE
OO0JIBIIINX

OK 04. A dexTnBHO
B3alMOJICHCTBOBATE

U paboTaTh B KOJJICKTHUBE
1 KOMaHe

JInyHOCTHBIE  PE3ynbTaThl  JOJDKHBI  OTPAXKaTh
B YaCTH: [IEHHOCTH HAYYHOI'O MO3HAHMS: OCO3HAHHE
LICHHOCTH HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH
OCYILIECTBJISATh MPOCKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHIUBUAYAIBHO U B ITPYIIIE
MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnazieHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMHU
EWCTBUSIMU

0) COBMECTHasl IeITeIIbHOCTD:

[IP67. VYmeHue omnepupoBaTh MOHATHAMM: CpellHEe
apudmernyeckoe, MeauaHa, HauOousblllee M HaUMEHbIIEE
3HAYEHMs, pa3Max, IUCIEPCHUs, CTAaHIAPTHOE OTKIOHEHHE
YHUCIIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIEHHY0 B  Tabiaumax, Ha
Juarpammax, rpadukax, OTpa)arollyto CBONCTBA peabHBIX
NPOIIECCOB U SIBJICHUN; MPEJICTaBIATh HH(POPMALUIO C
NOMOIBI0  TabmuL M JUarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JAHHbIE, B TOM 4YHUCJIE C IMPUMEHEHHEM
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- TIOHMMAaTh ® WCHOJb30BaTh MPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIYaJIbHOW PabOTHI;

- TPUHUMATH IIETM COBMECTHOH JESTEIHHOCTH,
OpraHU30BBIBATh M KOOPAWHUPOBATH JCUCTBUS 10
€¢ JIOCTIDKCHMIO: COCTAaBIIATh IIJIaH JICHCTBHI,
pacmpenenaTh Pojau ¢ y4eTOM MHEHHH YYaCTHUKOB
00CYyKIaTh pe3yIbTaThl COBMECTHOM paboThI;
OBnaziecHue  YHHMBEPCAJIBHBIMH  PETYJSITHBHBIMH
JICHCTBUSMHU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- TIPUHUMATh MOTHBBI U apTyMEHTBI JPYTHX JTIOACH
P aHAJIN3e Pe3yIbTaTOB JACSITENbHOCTH;

- MPU3HABATh CBOE NPABO W MPABO IPYTHX JIOACH
Ha OIIIHOKHU;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3HUIIHH
JPYroro 4eJoBeKa

rpaUYeCcKuX METO/IOB U JIEKTPOHHBIX CPEJICTB;

ITP68. YMmenue onepupoBaTh MOHATUIMH: CITyIAWHBIA OMBIT
U clly4ailHoe cOoObITHE, BEPOSATHOCTh CIIy4ailHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTH C  HCIOJIb30BAaHHEM
rpaUYecKuX METOIOB; MPUMEHSITH (YOPMYIIBI CIIOKCHUS U
YMHOKEHUSI BEpPOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
(GbopMyJIBI TIpU PEIICHUH 33]a4;, OIEHUBATH BEPOSATHOCTH

peanbHbIX  COOBITHMIH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEIIMYMHAMU; YMEHHE IPUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHa (310019111704 qucell B IIPUPOIHBIX

1 OOIIECTBEHHBIX SBJIICHHIX;

[1P614. YMmenue BoIOMpATh MOAXOASIINN U3YYEHHBIH METO/
JUISL  pellIeHUs 3a7add, paclo3HaBaTb MAaTEMaTHYECKUE
(hakThl

Y MaTeMaTUYECKHE MOJIENI B MPUPOJAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHUE MPUBOJUTH HPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM M  MHPOBOU
MaTeMaTUYeCKON HAayK1

OK 05. OcymecTBisTh
YCTHYHO ¥  NHCbMEHHYIO
KOMMYHUKAITHIO

Ha TOCYJapCTBEHHOM S3bIKE
Poccniickoit denepannn
C yueToM ocoOeHHOCTel
COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE — PE3yJILTAThl  JIOJIXKHBI
B YaCTH: DCTETUYECKOTO BOCIIMTAHUS:

- OCTETHYECKOE OTHOIICHHE K MHpPY, BKJIOYas
ACTETUKY OBbITa, HAYYHOTO M  TEXHUYECKOTO
TBOpYECTBA, CIOpTa, TpPyda H OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCIPHHHUMATHh Pa3IMYHBIC BHIBI
UCKYCCTBA, TPAJAWIMU W TBOPYECTBO CBOCTO M
JAPYTUX  HApOOB,  OLIYIIaTh  SMOIMOHAIBHOE
BO3/ICHICTBUE UCKYCCTBA;

MertarnpeamMeTHbIe Pe3yIbTaThl JOJDKHBI OTPaKaTh:

ORJajicHUe YHUBEPCAIbHBIMA KOMMYHHKATHBHBIMU
IeHCTBUSIMU

a) oOmeHue: - OCYHIECTBIATh KOMMYHHKAIUH
BO BceX cepax KHU3HU;

- pPacmo3HaBaTh HEBEpPOAIbHBIC CPEJCTBA OOUICHHMS,

OTpa)kaTh

[1P61. Bnagenne meromamMu 10Ka3aTeIbCTB, AJITOPUTMAMH
pemieHus 3a1a4; yMeHHe (OpMYJIHpPOBATh ONpe/eIeHus,
aKCMOMBI ¥ TEOPEMBI, TPUMEHATh WX, TPOBOJHUTH
JI0Ka3aTeIbHbIE PacCyKICHUS B X0/1€ PELICHUs 3a1a4;

[TPG8. YMmenue onepupoBaTh MOHATUSIMHU: CIIYYAHHBIA OTBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS;
YMEHHE BBIYUCISATH BEPOSITHOCTH C  HWCIOJIH30BAHUEM
rpadUYecKuX METOAOB; MPUMEHATH (HPOPMYIIBI CIOXKECHUS U
YMHOKEHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AaKThl U
dbopMyINbl TpU pEIIeHUH 3a]ad; OLEHUBATh BEPOATHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4alHbIMM  BEIMYMHAMH; YMEHUE IIPUBOAMTH
IpUMephl  MPOSBICHHS 3aKOHAa OOJBIIMX 4YHCENl B
IIPUPOJHBIX

1 OOIIECTBEHHBIX SBJICHUSX;
[1P6Y9. YMeHue omepupoBaTh MOHATHUSIMH: TOUKa, MpsiMasi,
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IIOHUMATh  3HAYCHUE  COLMAIbHBIX  3HAKOB,
pacno3HaBaTh IIPEATIOCBUIKU KOH(JIMKTHBIX
CUTyalUid ¥ CMATYATh KOH(IIUKTHI,

- PasBEpHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY
3pEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEACTB

IJIOCKOCTb, MIPOCTPAHCTBO, JBYTpaHHbIN yroJ1,
CKpEILMBAIOLINECS IpsIMBIE, [1apaJuIeIbHOCTh u
MEPIECHANKYISIPHOCTD MPSAMBIX

U TUIOCKOCTEH, yToJI MeX1y IPSIMbIMHU, YTOJ MEKIY MPSMOii
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH

JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEX/y IJIOCKOCTSMU; YMEHHUE HCIIONIb30BaTh MPU PELICHUH
3ajjad4  U3ydeHHbIE (AKTBl M TEOPEMbl IUIAHUMETPHH;
YMEHHE OLIEHUBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDa;

[TP610. Ymenue onepupoBaTh MOHATUSMU: MHOTOTPaHHUK,
CEYEeHHE MHOIOIpaHHUKa, KyO, Mapaienenures, npusma,
nupamMuia, Urypa U MOBEPXHOCTHb BpAIICHHS, HUIHHID,
KOHyC, 1ap, c¢epa, ceueHUss QUIYypbl BpalICHMUS,
IUIOCKOCTh, Kacaromiasicsi cdepbl, IMIMHAPA, KOHYca,
IioHiab MOBEPXHOCTH MHPaMHbI, IPHU3MBL, KOHYCA,
HWIMH]IPA, oAb chepbl, 00beM Kyda, MPSIMOYTOJIbHOTO
napajulefienunena, NUpPaMHUAbl, OPU3MBL,  LWJIMHJPA,
KOHyca, IIapa; yMeHHue u300paxarb MHOTOTPAHHUKU
U TOBEPXHOCTHU BpALICHMS, HMX CEYEHHUsS] OT PYKH, C
MOMOIIIbI0 YEPTEKHBIX HHCTPYMEHTOB M AJIEKTPOHHBIX

CpPEICTB;  YMEHHE  paclo3HaBaTh  CHUMMETPUIO B
MPOCTPAHCTBE;,  YMEHHUE  pPAClO3HaBaTh  IPaBUJIbHBIE
MHOTOTPaHHUKU;

IIP611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKEHHE
B IPOCTPAHCTBE, NOJOOHBIE (UTYpPbl B TPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHWE IUIONIAJEH IOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp NPU PELICHUH 3a/1aY;

[1P612. YMeHue BBIYUCIATH T'€OMETPUUYECKUE BEIUYUHBI
(uMHa, yroj, miom@aab, o0beM, IJIOLIAIb MOBEPXHOCTH),
UCIOJIB3YS U3yUEHHbIE (POPMYJIBI U METOMBL;

[1P613. YMeHnue onepupoBaTh NOHATHAMMU: MPSIMOYTOJIbHAS
CHUCTeMa KOOpAMHAT, KOOPJWHATHI TOYKH, BEKTOD,
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KOOPJMHATBHl BEKTOpPAa, CKAJIAPHOE IPOU3BEICHUE, YTOJ
MEXJly BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEIICHHUE
BEKTOpa Ha YHKCJIO; HAXOAUTh C MOMOIIBI0 M3YyUYEHHBIX
dbopMysT KOOpIWHATHI CEPEIUHBI OTpEe3Ka, PpPacCTOSHUE
MEXIY JBYMSI TOUKAMU;

[1P614. YMmenue BoIOMpATh MOAXOAAIINN H3yICHHBIA METO/]
JUIS  pellieHUs 3a7add, pacro3HaBaTb MAaTEMAaTHUYECKUE
(hakTh

1 MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHUE MPUBOJUTH HPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM M MHPOBOU
MaTeMaTUYeCKON HayK1

OK 06. [IposBnsaTe
IpakIaHCKO-
NaTPUOTHYECKYIO TIO3HIIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE MIOBEJICHHE
Ha  OCHOBE  POCCHICKHX

AYXOBHO-HPAaBCTBCHHBIX
HCHHOCTeﬁ, B TOM 4YHCIIC

C y4YyeToM TrapMOHHU3ALNU
MEKHALIMOHAJIbHBIX

U MEXPETUTHO3HBIX
OTHOLICHUH, IIPUMEHSTH
CTaH/IapThl
AHTUKOPPYILUOHHOIO
MOBE/ICHUS

JImaHOCTHEIC PE3YJIbTATHI JOJIXKHbBI OTpaxaTb
B 4acCTu:
- rpaxaaHCKoOro BOCIIMTaHUA: IIPUHATHUC

TpaIUIUOHHBIX HAIlMOHAJIBHBIX, O6H.[C‘ICJ'IOB€‘I€CKI/IX
TYMaHHUCTHUYCCKUX U JCMOKPATUICCKUX HGHHOCTCfI;
-IIATPUOTUYICCKOI'O BOCIIMTAHHA:

OEHHOCTHOC OTHOHICHUEC K TOCyaAapCTBCHHBIM
CHUMBOJIaM, HCTOPUUCCKOMY n IIpUPOAHOMY
HacJIcauo, IMaMATHUKaM, TpaaulusaM  HapoaOoB

Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYAE;

MertanpenmMeTHble pe3ysbTaThl JOJDKHBI OTPAXKaTh:
OBnazeHne  yHUBEPCAIBHBIMH  PETYJISATUBHBIMU
JNEUCTBUSAMHM: B) OMOLMOHAJIBHBIA  MHTEIIEKT,
IpEIoIararoInuil cOpMUPOBAaHHOCTD:
--CaMOCO3HAHHUs,  BKJIIOYAIOUIETO  CHOCOOHOCTh
MMOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS pa3BUTHSA cOOCTBEHHOM
SMOIIMOHAIBHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

- caMOpeTyJINPOBaHMsI, BKJIFOYAIOLIETO
CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 33 CBOE MOBEIEHHUE, COCOOHOCTh

I1P61. Bnanenue merogamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pewieHus 3a1a4; yMeHHe (OpMYJIUPOBATh ONpE/EIeHus,
aKCHUOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOJUTH JOKAa3aTEJIbHBIC
paccyX/IeHUs B X0/I€ pELIeHUs 3a/1a4;

[1P64. VYwmenuwe omepupoBaTh MOHATUAMHU: (QYHKIIHS,
HenpepblBHasE (yHKLUS, IPOU3BOJHASA, IE€PBOOOpa3Has,
ONPEEIICHHBIM NHTETPaAJl; YMEHHE HAXOAUTh ITPOU3BOIHBIC
AIIEMEHTapHbIX  (YHKIUH,  HUCHOJB3Yys  CIIPAaBOYHBIE
MaTepHalibl; UCCIIE0BaTh B MPOCTEHIINX CiTydasix pyHKIUU
Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
U HauMeHbIWE 3HaueHHs (YHKIUHA; CTpPOUTh TIpapuKu
MHOT'OYJICHOB c HCIIOJIb30BAHUEM anmapara
MaTEMaTUYECKOTI0 aHaJIN3a; IPUMEHATH NIPOU3BOJHYIO IIPU
pelieHnn 3a1a4
Ha JBI)KEHHUE; PellaTh PAKTUKO-OPUEHTUPOBAHHBIE 33Ja4H
Ha HauOOJbIINE U HAUMEHBIINE 3HAYEHUS], HA HAXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[1P66. YMeHnue peniath TEKCTOBBIE 3a/1a4H Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JABH)KEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3
007acTH  ympaBieHHMs  JHYHBIMH M CEMEHHBIMH
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aJanTUPOBATHCS K 3MOLMOHAIBHBIM HW3MEHEHMIM
U TIPOSIBIIATh TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTpPEHHEHU MOTHUBAIUH, BKJIFOYAIOLIEH
CTPEMJICHME K JOCTI)KCHHIO LEIM U  YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JCHCTBOBATD,
UCXOJs U3 CBOMX BO3MOKHOCTEW;

- SMIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTH MOHUMATH
SMOLIMOHAJIIBHOE COCTOSIHUE APYTHX, YUUTBIBAThH €TI0
IIPU OCYUIECTBICHUN KOMMYHHUKAIIUH, CIIOCOOHOCTD
K COUYBCTBUIO U CONIEPEKUBAHUIO;

- COLIMAJIBHBIX HaBBIKOB, BKJIFOYAKOLUX
CIOCOOHOCTh BBICTPAaUBaTh OTHOLICHUS C JPYTMMHU
JIOJbMU, 3a00TUTbCSA, TPOSBIATH HHTEpPEC U
paspenatb KOHQJIUKTHI

¢uHaHCAMM);  COCTABIATH  BBIPAKCHHUS,  ypaBHEHHUS,
HEpaBEHCTBA W HUX CHUCTEMbl [0 YCJIOBUIO 3ajauM,
UCCIIEIOBaTh  IOJIyY€HHOE  peIIeHHe ©  OIICHUBATh
IPaBIONO00HOCTh PE3YJIbTATOB;

IIP67. VYmeHue onepupoBaTb NOHATHUAMU: CpEIHEE
apudmeTHyecKoe, MeJluaHa, HauOousplllee U HaUMEHbLIee
3HAYEHUs, pa3Max, AUCHEPCHUs, CTAHAAPTHOE OTKIOHEHHE
YHCIOBOr0 HabOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uHpOpMalLIMIO,  TPEICTaBICHHYH0O B  Tabiumax, Ha
quarpaMmax, rpagukax, OTpaskarollyo CBOMCTBA pealbHbIX
NPOIECCOB W SIBJICHUW; MPEICTAaBIATh WH(POPMALHIO C

MOMOINBI0  TaOMUII W JUarpaMM;  HCCIIEJ0BaTh
CTaTUCTUYCCKUC JaHHBIC, B TOM B17(9(§
C NpUMEHEHHEM TpaHuUECKHMX METOJIOB U AJICKTPOHHBIX
CPEJICTB;

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CIIyYalHbII OIBIT
U Clly4ailHo€ COOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOSITHOCTh C  HCIOJIb30BAHUEM
rpa@u4YecKux METOJIOB; MPUMEHSITh (POPMYIIBI CIOKEHUS U
YMHOKEHUSI BEpPOSTHOCTEH, KOMOMHATOpHBIE (aKTBl U
dbopMyNbl TIpU PEIIEHUH 3a/ad; OLEHUBATh BEPOSITHOCTU

peanbHBIX COOBITHI]; 3HAKOMCTBO
CO CIy4allHBIMM BEIMYMHAMH; yMEHUE IPUBOJAMTH
OpUMEpPbl  TPOSIBICHUS 3aKOHAa OOJBIIMX 4YHCET B
MIPUPOTHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOJAIINN U3yUYSHHBIH METO
JUIl pELICHHs 3aJadd, pPaclo3HaBaTb MAaTEMAaTHYECKUE
(bakThbI

Y MaTeMaTU4YeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE;, YMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOM M MHPOBOM
MaTE€MaTUYeCKOU HayKH
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OK 07. CogeiicTBoBaTh
COXPaHCHHIO  OKpYIKarolen
cpenpl,
pecypcocOepeKeHHUIO,
PUMCHSITh 3HAHUSA
00 W3MCHEHUM KIUMATa,
IIPUHLINIIBI OepexITMBOTO

Mpou3BOACTBA, IPHEKTUBHO
JIECTBOBATH
B YUPE3BBIYAIHBIX CUTYaIHIX

JIn4HOCTHBIE  pe3yJbTaThl  JOJIKHBI
B YACTHU: DKOJIOTMYECKOTIO BOCIIUTAHHUSA:
- AKTUBHOE HENpUATUE JEUCTBUM, NPHUHOCAIIUX
BpEZ OKpYKaIoLIeH cpene;

- yYMEHHE [POTHO3UPOBaTh HEOIAroNpHUATHBIC
9KOJIOTUYECKHE IOCIEACTBUS IPEANPUHUMAEMBIX
JENCTBUM, IPEAOTBPALLATD UX;

- pacUIMpEHUE OIbITa JEATEIBHOCTH YKOJIOTHYECKOU

OTpa)kaThb

HaIpaBJICHHOCTH;
MeranpenmMeTHble pe3ysbTaThl JOJDKHBI OTpPaKaTh:
OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMH

MO3HABATEIbHBIMU JICHCTBUSMU:

0) 0a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

- pa3pabaThiBaTh IUIAH pELIEHUS MPOOJIEMBI C
Y4eTOM  aHallu3a HUMEIONIMXCS  MaTepUaIbHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

- OCYWIECTBIATH  IleJICHANpPaBICHHBIN
IepeHoca  CpeacTB U crmocoOoB

B PO eCCHOHANTBHYIO CPEY;

- YMeThb MEpPEHOCUTh 3HAaHMS B IO3HABATEIHHYIO
Y TIPAKTUYECKYIO 00JIaCTH KHU3HEEATEITLHOCTH,
OBnaneHne  yHUBEPCANBHBIMH  PETYISATUBHBIMU
JEACTBUSAMMU:

0) CAMOKOHTPOJIb:

- J1aBaTh OIIGHKY HOBBIM CHTYaIUsIM,
KOPPEKTHUBBI B JeSITeIIbHOCTD,
COOTBETCTBHUE PE3YJIHTATOB IIENISIM

IIOUCK
NEeNCTBUA

BHOCUTH
OLICHHUBATH

I1P61. Bnanenue merogamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pewieHus 3az1a4; yMeHHe (OpMyYJIUpPOBaTh ONpEAEICHus,
aKCHOMBI

U TEOpEMbl, NPUMEHATh HUX, HPOBOJAUTH JIOKa3aTEIbHbIE
paccyX/1eHUs B XO/I€ pELIeHUsI 3a/1ay;

[IP64. VYwmenue omnepupoBaTh NOHATHAMHU: (QYHKIIHS,
HenpepbIBHAas (QYHKLIWS, TPOM3BOJHAs, IepBOOOpa3Hasi,
OIpeIeNIEHHbI UHTErpall; yMEHHE HaXOAUTh IPOU3BOIAHbBIE

JJIEMEHTApHBIX  (YHKIUH,  HUCHONB3Yys  CIIPABOYHBIC
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX cIydasx QyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOoJIbIINE

U HauMeHbIWE 3HaueHHsl (YyHKIUM; CTpPOUTh TIpapuKu
MHOT'OYJICHOB c HCII0JIb30BAHUEM anmapara
MaTeMaTHYECKOro aHaiu3a; MPUMEHATh [IPOU3BOIHYIO IPU
pereHnH 3a1a4y
Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 337Ul
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
IyTH, CKOPOCTU U YCKOPEHMUS;

ITP65. YMeHue omnepupoBarh MOHATUSMHU: pallMOHAIbHAS
GbyHKIMA, Moka3aTenbHass (YHKIHMS, CTENEeHHas (yHKIUS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHUE
¢byHKuMHU, oOpaTHble (YHKIHH; YMEHHE CTPOUTH Ipaduku
W3yYeHHBIX  (DYHKIMIA, WCHONB30BaTh TpapuKH TPH
M3yYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, NPH PEIICHUH 3a/1a4
U3 JpYruxX Y4YeOHBIX MPEAMETOB W 3aJad W3 pealbHOU
KU3HH, BBIpaXaTtb (opMylaMl 3aBUCHMOCTH  MEXKIY
BEJIMYMHAMU;

[TPG6. YMmenue pemarh TEKCTOBBIC 3a/1a4M Pa3HBIX THIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, JTOJU M YacTH, Ha JIBUKECHHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3

o0nacTd  ympaBleHHMs  JHUYHBIMH M CEMECHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YpaBHEHMS,
HEpPaBEHCTBA M HUX CHCTEMbl II0 YCJIOBHIO 3a1auH,
VCCIENA0BATh  ITOJIYYEHHOE  PEIIEHWE W OLEHUBATh
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MPaBIONOI00HOCTD PE3YJIbTATOB;

ITP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OIBIT
U clly4ailHoe cOoObITHE, BEPOSATHOCTh CIIy4ailHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadMUecKuX METOJO0B; MPUMEHATH (HOPMYJIIBI CIOKEHUS U
YMHOKEHUSI BEpPOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMysBl TpU PELICHWH 337a4; OLEHHBATH BEPOSTHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4YailHBIMM  BEJIMYMHAMHU; yMEHUE MPUBOAUTH
OpUMephl  MPOSBICHHS 3aKOHAa OONBIIMX 4YHCENl B
MIPUPOJTHBIX

1 OOIIECTBEHHBIX SBICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IIJIOCKOCTbD, IIpOCTPaHCTBO, I[Byl"paHHBIﬁ yroiu,
CKpCIIMBAIOIIHECA IMpsAMBbIC, napaaijiCJIbHOCTb n
NEPNCHAUKYIISIPHOCTD IIPAMBIX

U IJIOCKOCTEM, YTOJI MEXKAY NMPAMBIMHU, YTOJ MEXIY IPAMOMN
U IUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEX/ly MJIOCKOCTSIMHU; YMEHUE HUCII0JIb30BATh NPU PELICHUH
3ajjay  U3yuyeHHble (aKThl M TEOPEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDa;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHMKA, KyO, Mapajulelenures, npusMma,
nupamusia, Gurypa M MOBEPXHOCTh BpallleHUs, LHIMHJD,
KOHyc, 1map, c¢epa, ceueHUs QUIYpbl BpalleHMUS,
IUIOCKOCTh, Kacamomasicss chepsl, NUIMHIpa, KOHYCa,
oAb TOBEPXHOCTH MUPaMHIbI, MPHU3MBL, KOHYCA,
WIMHpPA, IIouaas chepbl, 00beM Kybda, IpIMOYTrOJIbHOTO
napajuiefienunena, NUPaMHAbl, TPU3MBL,  LWJIMHJpA,
KOHyca, IIapa; YMEHUE H300paxaTb MHOTOTPAaHHUKH
Y TOBEPXHOCTU BpAIICHMs, HMX CEYEHHUS OT PYKH, C
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[IOMOUIbI0 YEPTEKHBIX HMHCTPYMEHTOB U DIJIEKTPOHHBIX
CPEICTB;  yMEHHE  paclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPAaBUJIbHBIE
MHOTOTPaHHUKH;

IIP611 VYMeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYpPHl B MPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOILICHHWE IUIOLIAJEH IIOBEPXHOCTEN U
00beMOB MOJOOHBIX (GUTYP MPH PEIICHUH 33]1a4;

I1P612. YMeHuEe BBIUUCISATH I'€OMETPUUECKHUE BEIMUYMHBI
(nmuHA, yroJ, IUIOHanb, 00beM, IJIOAJb MOBEPXHOCTH),
UCTIONB3Ys U3yUeHHBIE (POPMYIIBI U METOIBI;

[TP613. YMmeHue onepupoBaTh MOHATHAME: MPSIMOYTOIbHAS

CUCTEMa KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOPJIMHATBl BEKTOpa, CKAJIIPHOE IPOU3BEJICHHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE

BEKTOpPa Ha 4YHCJIO; HAaXOJUThb C IIOMOINBIO H3YYEHHBIX
GopMyJl KOOpAMHATBI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IByMsI TOUKAMU;

[1P614. YMmenue BoIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUI  peLIeHHs 3a7add, paclo3HaBaTb MAaTeMAaTHYECKUE
(bakTbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
SABJICHUSX, B HCKYCCTBE; YMEHHE IPHUBOJINUTH NPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUM POCCUHUCKOM W  MHUPOBOH
MaTE€MaTHYECKOW HayKH

[1K 1.1.

JlOKyMEHTHUPOBATH
1H(OKOMMYHUKAIMOHHBIX
CHCTEM U UX COCTABJIAIOIINX B
[IpoLiecce HAaAKu U
PKCILTyaTaluu

UIM4HOCTHBIE pe3yNbTaThl JOJHKHBI OTpaXkaTh B YaCTH:
TPYJIOBOT'O BOCITUTAHHUS:

- TOTOBHOCTh Tpyny,
MacTepCTBa, TPyA0t00ue;

- TOTOBHOCTh K  AaKTHBHOW  JI€ATEIBHOCTH
TEXHOJOTUYECKOW U COLMAaIbHOW HAMpaBIEHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATH, IIJIAHUPOBATH|
1 CAMOCTOATCIIBHO BBIMTOJIHATb TaAKYIO JCATCIBbHOCTD,

K OCO3HAaHUE IICHHOCTH

[1P6 9. CchopMupoBaHHOCTb YMEHUI KPUTHUYECKH OLIEHUBATh
MH(POPMALIMI0 MaTEMAaTUYECKOTO COJEPKaHUs, BKIFOYAOLIYIO
[CEeBOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHUKOB (CpeICTBA
MaccoBOW HMH(OpMAIKM, HAyYHO-TOMYJISIPHbIE MaTepHualbl);

MHTEPIPETUPOBAaTh ~ 3TUYECKUE  ACIEKTHl  COBPEMEHHBIX|
YCClieIOBaHUM B OMOJIOTMH, MEAMLMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  INIOOANbHBIE  DKOJOTMUYECKHE IPOOJIeMb]
COBPEMEHHOCTH, dbopMupoBaThH
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- MHTEepeC K pa3iudHbIM chepam mpodeccrnoHalbHOM
e TeTbHOCTH.

MeTanpeaMeTHbIe pe3yIbTaThl T0JKHBI OTPaXaTh:
OBnaneHue YHUBEPCAITbHBIMU y4eOHBIMU
[M03HABATEIIbHBIMU JICHCTBUSIMU:

a) 0a30BbIe JOTMYECKUE ICHCTBUSA:

- CaMOCTOSITENILHO (hopMynupoBartb u
AKTyaJIM3UpoOBaTh MpodOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHABIIMBATh CYILIECTBCHHBIN MPU3HAK

MM OCHOBaHUS JUJIS CPaBHCHMS, KJacCH(pHUKAIUY]
1 0000IIIEHHS;

- ompenmenaTh  IEIU  JICITEIBHOCTH,  3a7aBaTh
[apaMeTpbl U KPUTEPUU MX JTOCTHIKCHHS,

- BBUBJISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B
[pacCMaTPUBAEMbIX SIBJICHUSX;

- BHOCMTb KOPPEKTMBbI B [AEATENbHOCTb, OLEHMBATH)
COOTBETCTBME PE3yNbTaToB LE/AM, OLEHWMBATb PUCKM
nocneacTBuin AeATeNbHOCTY;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

- BJIAJICTh HAaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKOM
U TPOCKTHOHN JEATEIIbHOCTH, HABBIKAMH pa3peIICHHSI
po0Jem;

- BBIABIATH  NPUYUHHO-CIICJCTBEHHBIE  CBS3H
M aKTyaJIM3UpOBaTh 3a/iady, BBIJIBHTaTh THIIOTE3Y
ee peleHus, HaXxOJIUTh apryMEHTBI JUTSE
TOKa3aTeabCTBA CBOMX  YTBEP)KIACHHH, 3a/aBaTh
apaMeTpbl U KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATh IMOJIyUYCHHBIE B XOJIE PEIICHUS
3a7auyd  pe3yJbTaThl, KPHUTHYECKH OIIEHWBATh HX

110 OTHOIICHHWIO K HUM CO6CTB€HHYIO IIO3UIIHIO.

PaMOTHO HUCIIOJIB30BATh MOHSATHHHBIN arrapar OHOJIOrun

NTIOCTOBCPHOCTD, IPOTHO3UPOBATE U3MCHCHHUEC B HOBBIX

[1P6 10. ChopMupOBaHHOCT YMEHHUN CO3/1aBaTh COOCTBEHHBIC
[MMCbMEHHBIE W YCTHBIE  COOOINEGHHUS  HAa  OCHOBE
MaTeMaTHYECKOW WH(POPMAIMU U3 HECKOJIBKHX HCTOYHHKOB,
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YCIIOBHSIX;

pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBI C Yy4eTOM
aHaIM3a UMEIOLIUXCS MaTepUaIbHbIX u
HeMaTepualbHBIX PECYpPCOB;

-- YMCTb IICPCHOCUTHL 3HAHUA B IIO3HABATCIBHYIO
1 ITPAKTUYCCKYIO obnactu KUBHEACATCIbHOCTHU
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2. CTpyKTypa H coaepxkaHue o0ueo0pa3oBaTe/IbHOM JUCHUIIIMHBI

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Buj yueOHoi1 padoThl O0bem B
yacax
O0bem 00pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 242
B T.4.
TEOPETHUUECKHUE 3aHATHS 78
IIPAKTUYECKHE 3aHSTHS, B TOM YHUCIIE 132
KOHTPOJIbHBIE PAOOTHI 12
OcHoBHOE coep:kanue’ 222
IIpodeccuonaibHO OPHEHTHPOBAHHOE CO/IEPKAHME (COdep:KaHUe 34
NPHKJIATHOI0 MOLYJIs)°
IIpomMesKyTouHast aTTecTanUnA® (3K3aMeH - 2 CEMECT; KOHTPOJIbHAS 18/

paborta- 1 cemectp)
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2.2. TemaTuyeckuii MJIaH U coiepPKaHUeE TUCUUIINHBI

Conep:kanue y4yeOHOro Marepuasia (0OCHOBHOE M PO ecCHOHATILHO

HaumenoBanue pa3jieiioB 7 . O6bem | Popmupyembie
o TeM OPHEHTHPOBAHHOE)', 1a0OpaTOPHbIEC U MPAKTHYECKHE 3AHATHSA, NPUKJIATHON wacoB | KOMMETeHIHH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OCHOBHOE co/Iep;KaHue

Pa3nen 1. [loBTOopeHue Kypca MaTeMaTHKH OCHOBHO# IIKOJIbI 18

Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 2

Lenb 1 3a1a4u MaTeMaTHKH | [{ep ¥ 3a1a94 MATEMATHKK TP OCBOGHMH CHENUAIbHOCTH. ba30oBble 3HAHUS U yMEHHS

npu OCBOCHMH | 110 MaTeMaTHUKe B MPO(ECCHOHATBLHON M B MOBCEIHEBHOW JIEATEIBHOCTH. MHOXKECTBO,

CIICINAJIBHOCTH. olepaluu HaJl MHOKecTBaMu. Jluarpammel Ditniepa—Benna. Vcnonb30Banne TeopeTHKO-

MuoxecTBa 1 J10THKa MHOKECTBEHHOI'O aIapara Jisg ONMCAaHUs pPeajbHbIX IPOIIECCOB U SBJICHHUI B
npoeCCHOHATBPHON AEATENBHOCTH, TPU PEUICHWW 3a7ad U3 JPYTUX TUCIHILIHH.
OnpezesieHue, TeopeMa, CIEACTBUE, 10KA3aTEIbCTBO OK 01,

Tema 1.2. Copep:kanue y4e0HOI0 MaTepHaJa OK 02,

Yucna 1 BEIYUCICHUS Hatypanbuble u nensie yucna. [IpuzHaku AenuMocTH IeNbIX 4ducesd. PanuoHanbHbIe OK 03,
gyucina. OOBIKHOBEHHbIE U JIECATHUYHBIE  JpoOM, MPOLEHTHl, OECKOHEUYHbIE OK 04,
nepuoanudeckue apoOu. ApudmeTnyeckue ONepaluyd C paluOHAIBHBIMU YHCIaMH, OK 05,
MpeoOpa3oBaHUs YHUCIOBBIX BbIpakeHUH. JleficTBUTENbHBIE uncia. PanuoHanbHbIE U OK 06
UppaluoHalbHble yKcia. ApudMeTndecKkue Onepanuu ¢ JACUCTBUTEIbHBIMU YHCIAMH. OK 07
[TpubnmxE€HHBIE BBIYMCICHUS, TPaBUa OKPYTJICHHS, MPUKUAKA U OIEHKA pe3yibTara K 1.1
BBIYMCIICHUI
IIpakTHyeckoe 3aHsATHE 2
Pemrenne 3aa4 Ha 4Kciia 1 BBIYMCIICHUS

Tema 1.3 Conep:kanue y4eOHOIro MaTepuaJa 2

ToxnecTBa U

TOXACCTBCHHBIC ToxnecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHS.
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npeoOpa3oBaHusl.
YpaBHeHust
Y HEpaBeHCTBA

HepaseHctBo, penieHue HepaBeHCTBa. MeTon uHTEpBaNoOB. [IpuMeHeHne ypaBHEHUN U
HEPABEHCTB K PEILICHUIO MAaTEMaTUUYECKUX 3a/1a4 U 3a/1a4 U3 pa3InYHbIX 00JIacTell HAyKH
U peasbHOM ku3HH. CHCTEMBl W COBOKYIHOCTM pAlUOHAJIbHBIX YPaBHEHUU W
HepaBeHCTB. (CHCTeMbl JMHEHHBIX YypaBHEHHMH. PelleHne NpUKIagHbIX 3anad ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX YPaBHEHUN

HpaKaneCKoe 3aHATHE

Pemienue nensix u IpoOHO-pAIMOHATBHBIX YPABHEHHI U HEPABEHCTB.

Tema 1.4. IIpodeccnoHabHO OpHEHTHPOBAHHOE CcoOJepkaHHe (coAepKaHUe IPHKJIATHOIO

[IponieHTHBIE  BBIYMCICHUS | MOXYJISI)

B npodeccronanbHeX | Cogepkanue yueOHOro MaTepuaia

3aiaqax [Ipumenenue npoOeil ¥ MPOLEHTOB JUIsl PELICHUs NPUKIAAHBIX 33/1a4 U3 Pa3IMYHbIX
oTpacieil 3HaHUN U peandbHOW >ku3HHU. [IpuOTHKEHHBIE BBIYKMCICHUS, MpaBUIIa
OKpyIJIEHUS, NpPUKHJIKA M OLEHKa pe3yJibTaTa BblUMCICHUNH. Pa3Hble crocoObl
BBIUHCIICHHS TPOIIEHTOB. [IporieHTHbIE BBIYUCIICHUS B TPO(deccHOHABbHBIX 3aa4ax.
IIpakTHyeckoe 3aHATHE
[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUIO MaTEMaTUYECKUX 3aJa4d U 3aJa4 U3
pa3IMyYHbIX 00JacTel HAYKU M PEaIbHOM JKU3HU

Tema 1.5. Coaep:xaHue y4eOHOro MaTepuaJia

ITocnenoBarensHOCTH ITocnenoBarenbHOCTH, CHOCOOBI  3afjaHMs  HOCJIeNOBaTeNbHOCTEH. MOHOTOHHBIE

U TIPOTPECCUU

nociezoBareabHOCTH. Apudmernyeckas U reomerpudeckas nporpeccuu. beckoHeuHo
yObIBatomiasi reomerpuueckas mporpeccus. Cymma OeckoHeuHO — yObIBarouien
reoMeTpuueckoil mnporpeccun. @dopmyna CIOXKHBIX MpOLEHTOB. Vcnonb3zoBaHue
IIPOrPECCUU ISl PELIEHUS peaJIbHbIX 3a/1a4 PUKJIAJHOIO Xapakrepa

Tema 1.6.
OyHKIMH U TpaduKH

Coaep:xxaHue y4eOHOIro MaTepuaJia

HpaKTI/I‘leCKOC 3aHATHE

Oynkuus, crnocoObl 3amaHus ¢(yHkuuu. ['padpuk ¢yHknuu. BzaumHO oOpaTHBIE
¢dbyukaun. O6nacTh onpeneNeHus U MHOXKECTBO 3HaueHui (yuknuu. Hymm dyHKimm.
ITpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIE PyHKIINU
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KonTtpoabnas padora no pasaeiay 1.8 Bxoanoii konTpoms 2
Pasnea 2. Crenenn u kopuu. CreneHHasi, nokaszarejibHasi M Jiorapugmmuyeckass QyHKIMH 42
Tema 2.1. Conep:kaHue y4eOHOTr0 MaTepHuaJia 2
Apudmernueckuil KOpeHb Apudmernueckuii KOpeHb HATYPaJIbHON CTEIICHH.
N—oif cTeneHmu. TpakTHYecKoe 3aHsATHE 2
[TeticTRug ¢ anuhMeTHYECKUMHA KONHIMU N—0H CTENeHN
Tema 2.2 Conep:kaHue y4eOHOIr0 MaTepHuaJia 2
Crenenu. Crannaprhas Crenens ¢ nensiM nokasareneMm. CtanzaptHas Gopma 3anucu JeiCTBUTENBHOIO YUCIA.
dhopma 3anucu Hcnonb3oBanue moaxopsieid (GopMbI 3alUCH JCHCTBUTEIBHBIX YHCEN IS PEIICHUS
JEHCTBUTENBLHOTO YnCIa IIPAKTUYECKUX 3aJad M MpeAcTaBieHus JaHHbIX. CTeneHb ¢ paluOHaJIbHBIM
nokasaresneMm. CBOWCTBA CTENEHHU.
IIpakTHyeckoe 3ansATHE 2 OK 01
[TpeoOpa3oBaHue BRIPAKECHHN, COACPIKAIINX CTENCHH C PAIlMOHAIBHBIM IOKA3aTeIeM OK 02:
Tewma 2.3. Coaep:xxanue y4eOHOro MaTepuaJia 2 OK 03,
CrenenHas QyHKIUSA IIpakTHyeckoe 3aHATHE OK 05,
Crenennas (QyHKIHS C HaTypaJbHBIM M LIEJBIM Noka3areneMm. EE€ cBoiicTBa u rpaduk. OK 06,
CaoiicTBa U rpaduK KOpHS N-0i CTeNeHn OK 07
Tema 2.4. Uppanmonanbasie | Copep:kanue yueOHOro Mmarepuajia 2 nK 1.1
YPaBHCHHUS U HEPABCHCTBA | ANrOpUTM pEUICHMs] MPPalMOHAJIBHBIX YPAaBHEHUI 1 HEPABEHCTB
IIpakTHueckoe 3aHATHE 4
PemreHne nppalimoOHAIbHBIX YPaBHEHHUH W HEPABEHCTB
Tema 2.5. IlokasatenbHble | CopepaxaHue y4eOHOr0 MaTepuaJia 2
ypaBHCHHS U HEpaBeHCTBA | [lokazarenbHble ypaBHEHHUS] M HEPABEHCTBA
IIpakTHyeckoe 3aHATHE 4
[lokazarenabHble YpaBHEHUSI M HEPABEHCTBA
Tema 2.6. Coaep:xaHue yueOHOro MaTepuaJia 2
Jlorapudm unca. CoiicTsa Jlorapudm uncna. JleciTUUHbIE U HATYpaJIbHBIE JIOTapU(PMBI.
norapu¢pmMos IIpakTHYecKoe 3aHsITHE 4

& Jachl KOHTPOJILHBIX pabOT yUYTEHBI B COJEP)KAHNM YUEOHOT0 MaTepraa U BXOISAT B 001Iee KOJIMYECTBO YaCOB M0 Pasiey

27



[TpeoOpa3oBaHue BBIPAKECHHA, COACPIKAIMX JIOTapU(MBI

Tema 2.7. IlokazarenbHas | Conep:kaHue y4eOHOI0 MaTepuaa 4
u norapupmuueckas | [TokasatenbHas u Jorapudmudeckas QyHKIMU, MX CBOWCTBA U rpadUKH.
GyHxuum, ypaBHEHUA, | [IpakTHYeCKOe 3aHATHE 4
HEPaBCHCTBA Jlorapudmuueckue ypaBHEHHUs U HEPABEHCTBA
Tema 2.8. IIpodeccnoHabHO OpHEHTHPOBAHHOE CcoOJepkaHHe (coAepKaHUe IPHKJIATHOIO 4
Jlorapudmsl B ipupoie MO/1YJIfA)
U TEXHUKE IIpakTHyeckoe 3aHATHE
ITpumenenue norapudma. cropust pazButus marematuku. Jlorapupmudeckas cnupaib
B mpupoje. Ee marematuueckue cBoiictBa. Mcronb3oBanue rpadukoB (GyHKIUN IS
HCCJIEIOBaHMs IIPOLIECCOB M 3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT IIPU PEUICHUM 3a1ad
U3 PA3JIMYHBIX 00JIACTEH HAYKH U PEATbHOM KU3HH
Tema 2.9. Coaep:xaHue y4eOHOIro MaTepuaJia
IIpumeHneHne ypaBHEHUH, Hcnonb3oBanue rpadgukoB (yHKIUMI AN pelIeHUs YPaBHEHWNA U JTMHEHHBIX CHUCTEM.
CUCTEM U HEPABEHCTB [IpumeHneHue ypaBHEHUH, CUCTEM U HEPAaBEHCTB K PEIICHHUI0O MaTeMaTUYECKUX 3a]ad U
K PEILICHNUIO 3a/1a4 3a/1a4 U3 pa3IMYHbIX 00JIaCTel HayKU U peaabHOU )KU3HU
KoutpoJsbHas padora o pazueny 2 2
Pasnea 3 Ilpsivble M IJIOCKOCTH B IPOCTPaHcTBe. KOOpAMHATHI M BEKTOPBI B IPOCTPAHCTBE 28
Tewma 3.1. Coaep:xxaHue y4eOHOro MaTepuaJia 4
IToBropenune nnanuMerpuu. | [lpakTHYecKoe 3aHSITHE
OcHoBHbIE NOHATUSA | OcHOBHBIE (GUTYpbl, (akThl H TeopeMmbl IUIaHUMETpuH. OCHOBHBIE TOHATHS
CTCPCOMETPUH crepeomerpuu. Touka, TmpsMmas, IUIOCKOCTb, THpocTpaHcTBO. IloHsatue 00
aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIECTBUS U3 OK 01,
HHUX OK 02,
Tema 3.2. Coaepsxanue y4eOHOIro MaTepuasa 2 OK 03,
[Ipsimble U TIIOCKOCTH B3anMHOe pacrionoxeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAOIINECS, MTapalIeIbHbIE OK 05,
B MPOCTPAHCTBE. | U CKpeIIMBaromuecs npsmsle. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE:! OK 07
[TapanienbHOCTh  MPAMBIX, | MapajuiebHble  MPSIMblE B NPOCTPAHCTBE, NAPANIENBHOCTH  TPEX  MPSIMBIX, K 1.1
OpsMOM U TUIOCKOCTH, | apauIebHOCTh MPSMOW M TUIOCKOCTH. YTJBI C COHANpPaBICHHBIMH CTOPOHAMHM, YTOJ
IIJIOCKOCTEN MeXIy MpsMBIMA B MpocTpaHcTBe. [lapaiienbHOCTh IUIOCKOCTEH: mapasuiesbHbIe
IIJIOCKOCTH, CBOMCTBA NapajlIeIbHbIX MNIOCKOCTEH.
IIpakTHyecKkoe 3aHATHE 4

[Ipocreiiimye  NpocTpaHCTBEHHbIE  (GUIYpbl Ha  IUIOCKOCTH:  TeTpa’yp, Kyo,
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napajuleJenunea, HOCTPOSHNUE CEUEHU M

Tema 3.3.
[lepnenquKyIpHOCTD
IIPSIMBIX

U IJIOCKOCTEN

Conep:kaHue y4eOHOTr0 MaTepHuaJia

[lepneHUKYIAPHOCTh MpPAMONM M IJIOCKOCTH: IEPHEHAMKYJSIPHBIE IIPsIMBIE B
IIPOCTPAHCTBE, MPSMBIC NAPAJJICIBHBIE U NEPIEHIUKYJAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIISIPHOCTH MPSAMOM M IUIOCKOCTH, T€OpeMa O MPSIMOW NEPIEHAMKYJIPHON
IIJIOCKOCTH

HpaKaneCKoe 3aHATHE

PemreHue 3a1a4 Ha NEPHEHAMKYJISIPHOCTD IPSIMOM M INIOCKOCTH

Tema 3 .4.
VYTIbl MEXIy TIPSIMBIMHU
U IUIOCKOCTSAMHA

Conep:kaHue y4eOHOTr0 MaTepHuaJia

HpaKTI/I‘{eCKOC 3aHATHEC

VYriuel B NpPOCTPaHCTBE: Yrojl MEXAY MNPsSMOM M IIOCKOCTBIO, IBYTPaHHBIA yrol,
JIMHEWHBIM YroJI JIBYIpPaHHOro yriya. IlepneHauKkysisp W HakJIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSMON J0 IMJIOCKOCTH, MPOEKUUs (UIypbl Ha
IJIOCKOCTh. [IeprneHIuKyIApHOCTh IUIOCKOCTEH: NPU3HAK IEPIECHIUKYIAPHOCTH JBYX
m1ockocTeil. Teopema o TpEX neprneHauKyJIsIpax

Tema 3.5.
Koopannats! 1 BEKTOPBI
B IIPOCTPAHCTBE

Coaep:xanue y4eOHOIro MaTepuaJia

Bekrtop Ha miockocth u B mpoctpaHcTBe. CIOKEHHME W BBIUMTAHHE BEKTOPOB.
YMHOKE€HUE BEKTOpa Ha YHCIO0. Pa3iokeHHe BEKTOopa MO TPEM HEKOMILIAHAPHBIM
BekTtopaM. [IpaBuno mapannenenunena. Pemenune 3amad, CBA3aHHBIX C MPUMEHEHUEM
MpaBWJI JIEUCTBUN C BeKTOpaMmu. lIpsMoyronpHas cucrema KOOpAUHAT B MPOCTPAHCTBE.
KoopanHatsl BEKTOpa.

IIpakTHYecKoe 3aHATHE

[Ipocreiimue 3agaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkaispHoe
IIPOU3BECHNE BEKTOPOB. BbIlUMCIEHHE YIVIOB MEXAYy NPSIMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/1 ITPH PELICHUH T€OMETPUUYECKUX 3a/1a4

Tema 3.6.
[IpsiMble U TIOCKOCTH
B HpaKTI/I‘-IeCKI/IX 3agavyax

IIpodeccuonanbHO OpHEHTHPOBAHHOE COAePKAHME (COAePKAHME PUKJIAHOIO
MO/LYJIst)

HpaKTI/l‘leCKOE 3aHsATHE

Pacmonokenne mpsAMBIX W TUIOCKOCTEH B OKpY»KaromeM Mupe (IMpupojie, UCKYCCTRBE,
apXUTEKTYype, TEXHHUKE). Penienre npakTHKO-OpUeHTUPOBAHHBIX 3a/1a4

Tema 3.7.
Pemenune 3anau. IIpsimele

Copep:kaHue y4eOHOIr0o MaTepuaJia

Pemienne 3amad Ha HaXxOXACHHE TCOMCTPHUYCCKUX BCJIWYMH C HCIOJbB30BAHUCM
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" IJIOCKOCTH, KOOPJAWHATHI
" BCKTOP

anmapara BEeKTOPHOH anreOpsl

KonTpoabHas padora 1o pasueny 3

Pasnea 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUM 26

Tema 4.1. Coaep:xkaHue y4eOHOro MaTepuaJia

OCHOBBI TPUTOHOMETPUU CuHyC, KOCHHYC ¥ TaHT€HC YHMCIOBOIO apryMeHTa. APKCUHYC, aDKKOCUHYC, apDKTAHT€HC 2
YK CIJIOBOT'O apryMeHTa. Tpuronomerpuueckass  OKpPY>KHOCTb, oIpezeeHue
TPUTOHOMETPHUYECKUX (PYHKIIMHA YHUCIOBOrO apryMeHTa
IIpakTHyeckoe 3aHATHE 4
Pemienue 3a1a4 Ha CUHYC, KOCUHYC U TAHT'€HC YUCJIOBOTO apIyMEHTA.

Tema  4.2. OcHoBubie | Coepkanne y4eOHOT0 MaTepuasa 2

TPUTOHOMETPUYECKHE OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYJIBI

TOXKACCTBA IIpakTHYecKoe 3aHATHE 4
[TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH.

Tewma 4.3. Coaep:xanue y4eO0HOro MaTepuaJia

Tpuronomerpuyeckue Oynkuus. [lepuoanueckue Gynkuuu. Tpuronomerpuueckue (GpyHKIUHM, UX CBOHCTBA U 2

(GyHKIMH, MX CBOMCTBA M | rpaduku

rpapuku IIpakTH4Yeckoe 3aHsATHE 2
Tpuronomerpuvecknue GyHKINHU, UX CBOMCTBA U rpaduku

Tema 4.4. Coaep:xxaHue y4eOHOIro MaTepuaJia

Tpuronomerpuueckue Pemienne  TpuroHoMeTpu4ecKMx — ypaBHEHUH. IIpumepsl  TPUTOHOMETPUYECKUX 2

YPaBHEHMS U HEPABEHCTBA | HEPABEHCTB
IIpakTHueckoe 3aHATHE 4
PemeHne TpUroHOMETPUYECKUX YPAaBHEHUM.

Tema 4.5. IIpodeccnonanbHO OPHMEHTHPOBAHHOE COJAEPKaAHHE (COAEpP;KAHHME NPHKJIATHOIO 2

Hcnonb3oBanue MO/1YJIfA)

TPUTOHOMETPHUH IIpoBeeHue MpakTUYECKUX PacyeToB MO (opMyiaM TpUroHomeTpuu. Mcnoiab3oBaHue

B npoPeCCHOHANBHOM | rpaduKOB  (GYHKIMH Ui HCCIACAOBAaHHS IIPOIECCOB M 3aBHCHMOCTEH, KOTOpBIE

chepe BO3HUKAIOT MPH PEILICHUU 33J]ay U3 APYTHX YUEOHBIX JUCHUIUIMH U peabHON KU3HU

Tema 4.6. Copep:kaHue y4eOHOI0 MaTepuaJia 2

Pemenue 3a1a4 | TpuroHoMmerpudeckue QyHKIMHU, TOXKJISCTBA U YPABHEHUS

TPUTOHOMETPUH KountpoJsbHas pa6ora no pazueny 4

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
K 1.1
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Pasnea 5. IlpousBognas u nepsoodpasHasi pyHkumuu 50
Tema 5.1. Conep:kaHue y4eOHOTr0 MaTepHuaJia 2
MOHOTOHHOCTh U | [[poMeXyTKH MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl ¥ MHHUMYMBI (YHKIIHH.
3KCTPEMYMBI ¢Gynxumy. | HanGosbliee 1 HaMMEHbIIIEE 3HaUCHUE (DYHKIMH HA TPOMEKYTKE
ToukM dKCTpEMyMa
Tema 5.2. Conep:kaHue y4eOHOIr0 MaTepHuaJia OK 01,
Ilonatue  HenpepbiBHOCTH | HenmpepbiBHBbIC HYHKIIHH. 2
Gynximy. Meron IIpakTHYecKoe 3aHATHE 4
HHTEPBAJIOB MeTtoJ1 MHTEPBAJIOB JJIsl pEIICHUSI HEPABEHCTB
Tema 5.3. Coaep:xaHue y4eOHOro MaTepuaJia OK 02,
IIpousBoaHas. [TpousBognas Qynkuuu. I['eomerpudeckuil U (GU3HMUECKHH CMBICT I[POU3BOIHOM. 4 OK 03,
I'eomerpuuecknii u | [IponsBonHble 351eMeHTapHbIX QYHKIMH. DopMysbl HAXOXKAEHHS TPOU3BOJHON CYMMBI, OK 04,
buzvecKuit CMBICIT | IPOU3BEACHHUS U YaCTHOTO (DYHKITHI OKO07TIK 1.1
IPOU3BOJTHOM IpakTHYecKoe 3aHATHE 6
[TpousBonnas ¢pynkuuu. Pemenue 3enau
Tema 5.4. MonotonHocTh | Coaeps:kaHue y4eOHOr0 MaTepuajia 2
byHKIUY. Touku | [IlpumeHeHHEe TMPOM3BOAHON K HCCIICAOBAaHWIO (YHKIMHA Ha MOHOTOHHOCTh U
3KCTpEeMyMa SKCTPEMYMBI
IIpakTHYeckoe 3aHATHE 4
[IpumeHeHre TPOM3BOJHOW K HCCIEeNOBaHHMIO (YHKIMA Ha MOHOTOHHOCTh U
IKCTPEMYMBI
Tema 5.5. Coaepsxanue y4eOHOro MaTepuasa 2
HauGonbiiee u | HaxoxxneHnne HamOONBIIET0O M HAWMEHBIIETO0 3Ha4yeHUs (QYHKIMA Ha OTpeE3Ke.
HavMEHbIIIEe 3HaueHus | [[pumeHeHne NpPOM3BOAHON AJI HAXOXKACHUS HAWIYYIEro pEUIeHHs B INPUKIIAJHBIX
byHKIIN 3aJla4yax, /ISl ONpeieJIeHUs] CKOPOCTH MPOoLecca, 3a1aHHOr0 GopMyJIoi Uil rpag koM
IIpakTHyeckoe 3aHATHE 4
HaxosxeHre HauOoJIbIero ¥ HAMMEHbIIEero 3Ha4eHus1 GYHKIMU Ha OTPe3Ke.
Tema 5.6. Haxoxnenue | [IpodeccnoHaIbHO OPHEHTHPOBAHHOE CoOAep:KaHMe (Comep:KaHUe TMPHUKJIATHOTO 2
ONTUMAJILHOTO PE3YJIbTATa C | MOLYJIsI)
MIOMOILBIO ITPOM3BOIHOM [Ipuknagseie 3agauv, B TOM 4YHCIE COLMAIbHO-3KOHOMUYECKOTO U (I)I/IBH%CKOPO
XapakTepa, UX PEeIICHUEe CPEACTBAMU MAaTEMATHYECKOr0 aHAJIN3a
IpakTHYecKoe 3aHsATHE 4
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HpI/IKJIaI[HbIG 3agadyd, B TOM 4YHUCIIC COLHAJIbBHO-3KOHOMHUYCCKOIO H (I)I/I3I/I‘ICCKOF0
XapakTepa, uX pCCHUE CPpCACTBAMU MAaTEMATHYCCKOI'0 aHaJIn3a

Tema 5.7. Coaeprxkanue yueOHOro MaTepuaJia 2
[TepBooOpasnas GpyHKIMH ITepBooOpasnas. Tabnuia nepBooOpa3HbIX
IIpakTHYecKoe 3aHATHE 4
Haxosxnenne nepBooOpa3HbIX
Tema 5.8. Conep:kaHue y4eOHOTr0 MaTepHuaJia 2
[lnomane  KpUBOJMHEHHOMW | MIHTErpan, ero reoMeTpudeckuii M Qusnueckuii cMbici. BbrumcieHue nHTErpana Io
Tpamneuuu. @opmyna | bopmysie Heiotona-Jlenioauma
Hetorona — JleiiOHuua IIpakTHYecKoe 3aHATHE 4
Boruncnenue unrerpana no popmyisie Hetorona-Jleitbuuia
Tema 5.9. Coaep:xxanue y4eOHOIro MaTepuaJia 2
[Ipumenenue MpousBoAHON | PerieHne 3ajad Ha NPUMEHEHHE IPOW3BOAHOW M MHTErpaia sl BbIYHUCICHUS
U 11epBO0Opa3sHOM QYHKIMHU | (pU3MUECKHMX BEIUYMH M ILIOIIAAEH
KontpoJabHas padora no pazneny 5
Pa3gen 6. MHOTOrpaHHUKH M TeJia BpallleHust 30
Tema 6.1. Coaep:xanue yueOHOro MaTepuaJia 4
MHororpanHuku
[loHsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHUKA, BBINYKJIbIE U
HEBBIITYKJIBIE MHOTOIPDAaHHMKH; pa3BEpTKa MHororpaHHuka. IIpusma: n-yrosnbHas
MpU3Ma; TPaHU U OCHOBAHMS MPU3MBbI; IpsiMasi U HaKJIOHHAs PU3Mbl; OOKOBask U MOJIHAS
MIOBEPXHOCTh Ipu3Mbl. Ilapamienenunesn, NpsAMOYTONbHBIM NapajICICNUIE] U €ro OK 01,
cBoiicTBa. [lupamMua: n-yronpHas nupaMuja, rpaHd U OCHOBaHUE MHUpaMuUbl; OOKOBas OK 02,
U TIOJIHAs MOBEPXHOCTh NMHUpPAaMUABL; MpaBWIbHAA U YCEUYEHHAs NMUpaMHUAA. DJIEMEHTBI OK 05,
PU3MBbI U TUPAMHU/IBL. OK 06
IIpakTHYeckoe 3aHATHE 4 OK 07
BpIunciieHre 2IeMEHTOB MHOTOTPaHHHUKOB: pEOpa, TMaroHaJu, yIJibl K 1.1
Tema 6.2. Coaeprxanue yueOHOro MaTepuasa 2
[IpaBunpHBIE
MHOI'OT'paHHHUKH. HpaBI/IHBHBIe MHOTOIPaHHHUKH: TMOHATHE IIPABMJIBHOI'O MHOTI'OIpaHHUKA; IIpaBUJIbHAas
[Inomas ITOBEPXHOCTH | pu3Ma U IpaBUiIbHAS NUpaMUa; IIpaBUiIbHAs TPEYTOJIbHAS NMUPaMUAA U IPABUIbHBIN
MHOTOT'PaHHUKOB TeTpasap; KyO. [IpencraBienne o NpaBUILHBIX MHOTOTPAHHUKAX: OKTadAp, NOAECKadIp U

HKOCazYap W Ip. CeueHus IIPpU3MbI U TTUPAMUBI. IInomane OOKOBO IOBCPXHOCTU U
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MOJTHOW IMOBEPXHOCTU MPSIMOM HPU3MBI, IUIOMIAb OCHOBaHMIA, TeopemMa O OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OGOKOBOM NOBEPXHOCTH U IOBEPXHOCTH
NPaBUIBHON NHpaMUIBl, TEOpeMa O IUIOMAAH OOKOBOH IMOBEPXHOCTH YCEUEHHOU
IUPaMUIbI

HpaKaneCKoe 3aHATHE

[Tnomaap 60K0BOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH NMPSAMOM MPU3MBI, TUPAMHUIbI

Tema 6.3.
Tena BpameHus

Coaep:xaHue y4eOHOro MaTepuaJia

[unuHapuyeckas NOBEPXHOCTb, 00pa3ylolUe LUIMHIPUYECKONM IOBEPXHOCTH, OCh
UWIMHIPUYECKONH ToBepXHOCTH. LlunuHap: ocHOBaHHMA U OOKOBas IOBEPXHOCTD,
oOpa3yromias ¥ OCh, IUIOMAJh OOKOBOWM ¥ TIONHOW MOBEepXHOCTH. KoHMueckas
MOBEPXHOCTh, OOpa3yIole KOHUYECKOW MOBEPXHOCTH, OChb M BEpIIMHA KOHHYECKON
noBepxHocTu. KoHyc: ocHOBaHuME U BepIIMHA, 00pa3yrolas u och, IUIOMIAlb OOKOBOU U
MOJIHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasyloliue M BbICOTa, OCHOBAaHUS U
0okoBas moBepxHOCTh. Chepa u map: eHTp, paanyc, TUaMeTp, TUIOIIAh TOBEPXHOCTH
chepol. B3aumHoe pacnonokeHue cdepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K
chepe, muomans cdepbl. M300pakeHue Tea BpalleHUsT Ha IUIOCKOCTH. Pa3BépTka
HUJIMHAPA U KOHYCa

HpaKTI/I‘{eCKOC 3aHATHEC

Pemenue 3aga4 Ha Tena BpalICHHU

Tema 6.4.
O0BeMBI u TLIOIa U
ITOBEPXHOCTEN TEN

Coneprxanue y4eGHOro MaTepuaja

[Tonsitre 06 00BEMeE Tena B mpoctpaHcTBe. OCHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema
00 00BEME MPSIMOYTOJIBHOIO MapajulesenuIeia U CIeCTBU U3 He€. 00beM MUPaMUIbI
u npusMbl. O0bEM HUIHMHIpaA, KoHyca. O0BEM Iapa u miomaas cgepsl. [logo6HbIe Tena
B mnpoctpaHcTBe. COOTHOWIEHHS MEXIy IUIOIAAsIMU IOBEpXHOCTeH, 00bEMaMu
noo0HbIX Ten. CedeHus UUIMHApa (MapajljiesIbHO M MEPHEHAUKYJISPHO OCH), CEUEHUS
KOHyca (IapajuleIbHOE€ OCHOBAaHHMIO M IPOXOJAINEe 4Yepe3 BEepIIMHY), CEYEHHs IIapa.
MHororpaHHMK, OMMCaHHBINA OKOJIO cepsl; cdepa, BIMcaHHAsE B MHOTOTPAaHHUK WM B
TEJIO BpAIICHUS

HpaKTI/l‘leCKOE 3aHATHE

O06BéM nunmMHapa, Konyca. O0bEM I1apa u Iomaab chepsbl.

Tema 6.5.
JIBM>KeHHE B IPOCTPAHCTBE.
Ceuenust ¥ KOMOHMHAIIMH

IIpodeccnoHa/ibHO OpPHEHTHPOBAHHOE COAEpP:KaAHUE (CoAep:KaHUe NPHUKJIATHOIO
MO/LYJIst)

HpaKTuquKoe 3aHATHE
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MPOCTPAHCTBEHHBIX (PUTYD

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOYKHU, IPSIMOM, IIOCKOCTH.

B npoQeCCUOHATBHBIX | DIEMEHThl ~ CUMMETpPUHM B NUPaMUAAx,  Hapajulejenunenax,  IMpaBUIbHBIX
3aja4ax MHOrorpaHHukax. CHMMETpUsi B TPUPOAE, ApPXUTEKType, TEXHHKE, B OBITY, B
npodeccun. Mcnonb3oBaHue JABMKEHHM B IIPOCTPAHCTBE IPU  PELICHUM 3ajad.
[TocTpoeHne ceuyeHnii MHOTOTPaHHUKOB U TeJ BpameHus. Meton cienos. KomOunanums
TeJl BpallleHUs U MHOTOTPaHHUKOB. Mcnosib3oBaHne KOMOMHALMN MHOTOTPAHHUKOB U
TEJ BpAIlIEHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax
Tema 6.6. Conep:kaHue y4eOHOTr0 MaTepHuaJia 2
Pemenue 3aja4. | Berunicnenne BeNWYHH (AJMHA, YTod, 00beM, IUIOMAAb MOBEPXHOCTH) F€OMETPUIECKUX
MHuororpanHuk M Tena | puryp, UCHONB3ys H3y4deHHble (GoOpMyabl M MeToibl. [locTpoeHWe —ceueHHi
BpallleHUs MHOTOTPaHHUKOB METOJIOM CJIEJOB, BBIIOJHEHUE (BBIHOCHBIX) IJIOCKUX UYepTEkel u3
PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y
KountpoJabsHnas padora o pazzueny 6
Paszpnen 7. Teopusi BeposAITHOCTEH M CTATHCTHKA 30
Tema 7.1. Coaep:xkaHue y4eOHOro MaTepuaJia 2
IIpencraBnenue qaHHBIX [IpencraBneHue AaHHBIX ¢ HOMOIIBIO Tabnui U quarpamMM. CpeaHee apu(pMeTHUECKOE,
1 ONHcaTe/IbHast CTATUCTHKA | MeAMaHa, HauOoJblllee M HaUMEHbIlEEe 3HAYCHMs, pa3Max, IUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OpPOB
Tema 7.2. Coaep:xaHue y4eOHOro MaTepuaJia 2
Ciyuvaiinble COOBITHSL. Cryyvaiinble SKCIIEpUMEHTHI (OMBITHI) U CIIydaiiHble COOBITHS. DJIeMEHTapHble COOBITUS
Onepauyu HaJ COOBITUAMM | (MCXOABI). BeposTHOCTh CydailHOTO COOBITHS. BaM30CTh 4YacTOTBI M BEPOSTHOCTH
coObITHil. CryyaiiHble OIBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHAMH.
BeposiTHOCTH COOBITHI B OIBITaX C PABHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU COOBITUSIMH.
Omnepauuu HaJ cOOBITUAMU: NEepecedeHne, 00beIMHEHNE, TPOTHUBOIIOIOKHBIE COOBITHS.
Huarpammbel Ditepa. dopmyna ClokeHUsT BEPOSTHOCTEH. YCIOBHAsT BEPOSTHOCTD.
YMHOXEHUE BEpPOATHOCTEH. JlepeBO ciaydalHOro skcrnepuMeHta. Popmysa MOIHON
BeposTHOCTH. HezaBucumble cOObITUS
IIpakTHyeckoe 3aHATHE 4
Pemenue 3a1a4 Ha BEpOSITHOCTh
Tema 7.3. IIpodeccnoHanbHO OPUEHTHPOBAHHOE coJep:xkaHue (CoAep:KaHMe MPHUKJIIATHOIO 2
BepositTHOCTB MO/LYJIst)
B npopeccnonanbubiX | CoaepikaHue y4eOHOr0 MaTepuasia
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3agadax

[TepBuunas oOpaboOTKa CTATUCTHUYECKHX JNaHHBIX. [paduueckoe WX mMpencTaBICHHE.
HaxosxieHrne CpeIHUX XapaKTEPUCTHK, HAOII0aeMBbIX TaHHBIX.

HpaKaneCKoe 3aHATHE

OHCHKa BCPOATHOCTH COOBITHS B HpO(i)GCCHOHaHBHOﬁ ACATCIIBHOCTH, PEIICHUC
HpO(beCCI/IOHaJIBHBIX 3aaa4 Ha BCPOATHOCTb CO6BITI/I$I, MPUMCHCHUC CTATUCTUYCCKHUX
MCTOOOB JJIsI pCHICHUSA HpO(beCCI/IOHaJ'IBHBIX 3aJa4

Tema 7.4.
DJIEMEHTBl KOMOMHATOPUKH

Coaep:xaHue y4eOHOro MaTepuaJia

Komb6unaroproe npaBmiio ymHOKeHUs. [lepecTaHoBKY U pakTopuan. Yuciao coueTaHmid.
Tpeyronsuauk Ilackansa. ®opmyna buaoma HeroToHa

HpaKTI/I‘{eCKOC 3aHATHEC

IlepectanoBKkuU U hakTopUal.

Tema 7.5.
Cepumn mociie10oBaTeIbHbIX
HUCIILITAHUN

Coaep:xaHue y4eOHOro MaTepuaJia

bunaphblii ciydaliHbli OmBIT (MCHBITAaHUE), Yyclnex U Heydada. HesaBucumbie
ucneltanus. Cepust HE3aBUCUMBIX UCIIBITAaHUM 10 nepBoro ycnexa. Cepus He3aBUCUMBIX
ucnblTaHui beprysm

Tema 7.6.

Cny4aiiHble BEJIMYMHBI U

Coaep:xanue y4eOHOro MaTepuaJia

Crnyuaitnas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. Jlmarpamma pacrpeseseHus.
[Ipumeps! pacnpesienieHnid, B TOM YHCIIe, TEOMETpHUIEeCKoe M OMHOMHAIIBHOE.

pacrnpeneneHus. 9 .
MaTeMaTHYeCKoe YuciaoBble XapaKTCPUCTHKKU  CIIYYaWMHBIX BCIIMYUH: MATCMATHUYCCKOC OXUIAAHUC,
. . | Aucmiepcusi U CTaHIApPTHOE OTKJIOHEHHE. [Ipumepbl NpPUMEHEHUsS MaTEeMaTUYECKOIO
OKHJIaHUE ciy4yanHOMI .
eTHUMHbI OXuJgaHusa, B TOM YHCIICE B 3aJadax U3 ITOBCCAHCBHOHMW JXU3HU. MaremaTtudeckoe
B o o o
OXuJaHWe OWHApHON chnydallHOM BemWYMHBI. MaTeMaTH4ecKoe OXXUIAHHE CyMMBbI
cnyqaﬁme BeIIMUMH. MareMaTudecKoe OXUIAHUC W JUCIICPCUA T'COMETPHUYCCKOro U
OMHOMHUATBHOTO paclpeaeneHuit
IIpakTHYeckoe 3aHATHE
Pemenne 3aau Ha MaTEMAaTUYECKOE 0XKUJIAHUE, TUCIIEPCUIO U CTaHIapTHOE OTKJIOHEHHUE.
Tema 7.7. Conep:kanue y4eOHOIro MaTepuaJa

3akoH  OOJBIIMX  YHCEN.
HenpepbiBHbIE  CiiydaiiHbIe
BEJIMYUHBI (pacrpeesieH s )
Hopwmanbsnoe
pacupeneneHue

3aKoH OOJBIIKX YHCET U €r0 poJib B HayKe, MpUpoJe U odiecTBe. BoIOOpOUHBIN MeTOT
uccienoBanuil. [IpuMepsl HENMpepBIBHBIX CIIy4alHbIX BelW4YuH. IloHATHE O MIOTHOCTH
pacrpenienieHus. 3ajaud, NPUBOAAIIME K HOPMaJbHOMY pactpenenenuto. Ilonsatue o
HOPMaJIbHOM paclpeaeieHun
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| KonTtpoJsbHnasi pabora no temam pazjena 7 2
IIpomexxyTounasi arrectanusi (JK3amMeH) 18
Bcero: 242
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3. YciaoBus peaju3anuu NporpaMmMbl 001e00pa3oBaTeIbHOM JUCHUIJINHbBI
3.1. [Ins peanu3auvu NPOrpamMMbl AUCHUIUIAHBI JOJIKHBI OBITH

NpexyCMOTPEHbI CJieAyolHe crenualbHble MOMeIeHNS:

Peanuzanuss mnporpaMMbl JUCHMIUIMHBI TpeOyeT Haauuus Yy4eOHOro
KaOWHEeTa MaTeMaTHKH.
Texaudeckue cpeacTra 00ydeHus:
- KOMILUIEKT YepTEKHOTO 000PYI0BAHUS U MPUCIIOCOOIECHUHN JIJISl IIKOJIBHOM JOCKU
(TpeyroiabHUK, TPAHCHIOPTHUP, UUPKYJIb, TUHEHKA);
- MOJAENU MJIA HU3Y4YeHHUsI TeoMeTpuueckux Guryp (d4actu 1enoro Ha Kpyre,
TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPUUYECKUIM HAOOP, HAOOPHI TEOMETPUUECKHUX
Mozesel U GUryp ¢ pa3BepTKon).
3.2. MupopmanuoHHOEe oOecnedeHne peau3anu NporpaMmmMbl

Jlns  peanuzaiuu  NPOrpaMMbl  JUCHMIUIMHBL ~ OMOJIUOTEYHBIN  (POHI
o0pa3oBaTEILHON OpraHU3alMU JOJDKEH UMETh IEYaTHbIE W/WIM 3JICKTPOHHBIC
y4eOHUKU U pa3pabOoTaHHbIE B KOMIUIEKTE C HHUMH ydeOHble MocoOus (mpu
HaJIM4YuM), JOMYIICHHBIE K HUCIIOJIb30BaHUIO TMPHU pean3alli 00pa30BaTEIbHBIX
porpamMm cpenHero npodecCHOHAIBHOTO 00pa3oBaHUsl, peaiu3yeMblXx Ha 0Oaze
OCHOBHOT0 001ero o0pazoBanus’.

[Ipu peanuzanuu nporpaMmbl AUCHUILUIMHBI BO3MOYHO HCIIOJIb30BaHUE
AJIEKTPOHHBIX 00pPa30BATENBHBIX PECYPCOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO MPU

peanu3anuy 00pa3oBaTeIbHBIX IPOrPaMM CPEIHEro oomero oopazopanus l.
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4. KoHTpPoJIb M OllEHKA pPe3yJbTAaTOB OCBOCHUS 001Ie00pa3oBaTeIbLHOM

AUCHHUIIIINHBI

KOHTpOJIL H OICHKA

pE3ybTaTOB

OCBOCHUA

o01reobpazoBaTebHOMN

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oobmasi/mpodeccnoHanbHas Pa3zgen/Tema Tun OLICHOYHBIX
KOMIIETEHI U MeponpusITUS
OK 01. Beibupars crnoco6sr | Tema 1.1, 1.2I1-0/ctt, 1.3, TectupoBanue
peleHus 3amau | 1.4I1-o/c, 1.5I1-0/c, 1.6. YcTHBII ompoc
npodeCcCHOHATbHON Temwr 2.1- 2.7, 2.8 TI-o/c, | MarematnuecKkuii JMKTAHT
JESATEIIbHOCTH  TpUMEHUTENbHO | 2.9. [Ipencrasnenue
K pa3JIMYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPaKTHYECKUX

3.7. pabot

Temur 4.1 - 4.4, 4.511-o/c, | KonrponbHas paboTa

4.6. Brinonnenue 3a/IaHUM

Temsr 5.1, 5.2, 5.3[1-0/c, | mpomeXyTOUHOM

5,4, 5.5I1-0/c, 5.6. aTTeCTallNU

Temnr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temwr 7.1, 7.2, 7.3I1-0/c,

74-17.17.
OK 02. Wcnons3oBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpeMEHHBIC cpencTBa mowcka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBII onpoc
agann3za Hu untepnperanun | Temsr 2.1- 2.7, 2.8 TI-o/c, | MaTeMaTuyecKkuii TUKTaHT
uH(popMaluuy, 2.9. [IpencraBnenue
u uHpopmauuonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPaKTHUYECKHX
TEXHOJOTHH I BbIMOJMHEHHUS | 3.7. pabor
3a1a4 npodeccuonansHoit | Temsl 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabora
IesITeIbHOCTH 4.6. Brimonnenne 3aJaHui

Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeXyTOUHOM

5,4, 5.511-o/c, 5.6. aTTecTaluu

Temsr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temwer 7.1, 7.2, 7.3I1-0/c,

74-7.7
OK 03. [TnanupoBats | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue
U peann3oBbBaTh coOctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. VYcrHbli onpoc
npodeccuoHanbHOe Temsr 2.1- 2.7, 2.8 II-o/c, | MaremaTuyeckuit AUKTAHT
u JIMYHOCTHOE passutue, | 2.9. [IpencraBnenne
IPEANPUHUMATENBCKY IO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MNPaKTHUYECKUX
JIESITSIIbHOCTD 3.7. pabot
B mnpodeccuonanbHoit cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabora
HUCIIOJIB30BaTh 3gauus | 4.6. Brimosaenne 3aJaHul
no ¢unancoBoil rpamotHocTH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpoMeKyTOUHOU

1 TIpodeccroHanbHOe OPUEHTUPOBAHHOE COJEPKAHME (COAEPKAHUE IPUKIATHOTO MOJLYJIs)
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B Pa3IUYHBIX JKM3HEHHBIX | 6.7-6.9. aTTecTaluu
CUTYaIUsAX Temwr 7.1, 7.2, 7.311-0/c,

74-7.7
OK 04. OddexktuBno | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

B3aMMOJICHCTBOBaTh U paboTaTh
B KOJUICKTUBE U KOMaH/E

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 4.1 - 4.4, 4.511-0/c,

VYerHbli onpoc
MareMaTH4ecKuil TUKTAHT

4.6. [Ipeacrasnenue
Temwr 5.1, 5.2, 5.3[1-0/c, | pe3yabTaTOB MIPAKTUUYECKUX
5,4, 5.5I1-0/c, 5.6. pabot
Tewmser 6.1 - 6.5, 6.6I1-0/c, | KonrponpHas paboTa
6.7-6.9. Brinonnenue 3aIaHUI
Temwr 7.1, 7.2, 7.311-0/c, | mpomMeKyTOUHOM
14-7.7 aTTecTanuu

OK 05. Ocymectmsate yerayto | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanmue

U IMUCbMCHHYIO KOMMYHHKAIIUIO

1.4I1-0/c, 1.5I1-0/c, 1.6.

VYerHbli onpoc

Ha TocydapcTBeHHOM  si3bike | Tembr 2.1- 2.7, 2.8 Il-o/c, | MaTemMaTH4YeCKU TUKTAHT
Poccuiickoii ®enepammu | 2.9. [IpencraBnenue
c Y4ETOM ocobennocteit | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MPAKTUYECKUX
COLIMAIBHOTO 3.7. pabot
U KyJbTYPHOI'O KOHTEKCTa Temur 4.1 - 4.4, 4.511-o/c, | KonrponbHas paboTa
4.6. Brinonnenue 3aIaHUI
Temsr 5.1, 5.2, 5.3[1-0/c, | mpomeXyTOUHOM
5,4, 5.5I1-0/c, 5.6 aTTeCTalNU
OK 06. [IposBnare rpaxnancko- | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue
NaTPUOTUIECKYIO nosunuto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBIH onpoc
JEMOHCTpHpOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTteMaTH4eCKuii TUKTaHT
MIOBE/ICHUC Ha ocHoBe | 2.9. [TpencraBnenue
TPaIUIIMOHHBIX Temsr 4.1 - 4.4, 4.5I1-0/c, | pe3yabTaTOB MPaKTHYECKUX
o0IIeYennoBeueCcKuX IeHHOoCTel, | 4.6. pabot
B ToM uucine ¢ yudetom | Temsr 5.1, 5.2, 5.3II-o/c, | KouTponbHas pabota
rapMOHH3AIIUN 5,4, 5.511-0/c, 5.6. Brimonnenue 3aJaHui
MEKHAIMOHAJIbHBIX Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMeXyTOUYHOM
Y MEXPEJIUTUO3HBIX OTHOIIeHUH, | 7.4 - 7.7 aTTecTanuu
MPUMEHSITh CTaH/IapThI
AHTUKOPPYMIIMOHHOTO
MOBEJEHUS
OK 07. CopetictBoBate | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanmue
COXpaHEHUIO okpyxatomet | 1.4I1-o/c, 1.5I1-o/c, 1.6. YCTHBIN onpoc
cpenbl,  pecypcocOepexenuto, | Tembr 2.1- 2.7, 2.8 I1-o/c, | MaTemaTH4eCKU TUKTAHT
MPUMEHSITh 3HaHusa | 2.9. [IpencraBnenue
00 U3MEHEHUU knumata, | Temsl 3.1 - 3.5, 3.6I1-o/c, | pe3yapTaTOB MpPaKTHYECKUX
IIPUHIIMAIIBI 6epexxnuBoro | 3.7. pabot
IIPOU3BO/ICTBA, a¢dexkruBHo | Temsr 5.1, 5.2, 5.3[1-o/c, | KonrponbHas pabota
neiicTBoBaTh B upe3BbuaiiHbIx | 5,4, 5.501-0/c, 5.6. Brinonnenue 3aJlaHuM
CUTYaLUAX Temsl 6.1 - 6.5, 6.6I1-0/c, | mpomMeXyTOUHOM
6.7-6.9 aTTecTaluu

IK 1.1.

JlokyMeHTHUpOBaTh
MH(OKOMMYHHUKAIIMOHHBIX
CUCTEM U UX COCTABJISIOIINX B
npolecce HaJalku U
DKCIUTyaTalUu

IT-o/c
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