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1. TTACIIOPT PABOYEM INPOI'PAMMBI YYEBHOI'O ITPEJIMETA
OVII.12 MaTemaTtuka: ajredpa u Hayaja MaTeMAaTHYECKOr0 aHAJIN3a; TeOMeTpHS;
BEPOSITHOCTh U CTATHCTHKA

1.1. O6aacTh npuMeHeHHus padoueii MporpaMMbl

Pabouas mporpamma oOmeoOpa3oBarenbHoit yuyebnoro mpeamera OVIL.12 Maremaruka:
anreOpa W Havaja MaTEMaTHYECKOTO aHAINW3a; TeOMETPHS; BEPOSITHOCTh M CTAaTUCTHKA
npeHa3HauyeHa s M3YYEeHUS  MaTeMaTUKH B TPO(ECCHOHATBHBIX 00pa3oBaTEIbHBIX
opranmzaiusx CIIO, peammsyrommx cpenHee oOmiee oOpa3oBaHHE B TIpejeiax OCBOCHUS
OCHOBHOM mpodeccronansHoll oOpazoBarenbHol mporpammbl CITO (OITOIT CIIO) na 6asze
OCHOBHOT'O 0011er0 00pa3oBaHus NMPH MOArOTOBKE KBATH(DUIIMPOBAHHBIX pab0UMX, CIYXKAIIUX 110

npodeccun  23.01.09 IlomomHuk MamuHUCTA (MO0 BHAAM TOABHJKHOTO COCTaBa
JKeJIE3HOI0POKHOT 0 TPaHCIOPTA), BXOIAIICH B YKPYIHEHHYIO rpyIIy
npodeccuit/cienmanbHocTeld  23.00.00 TEXHUKA w  TEXHOJIOIUSIT HA3EMHOI'O
TPAHCIIOPTA.

1.2. Mecto mnpeaMera B CTPYKType OCHOBHOIi mNpodeccHOHAIBLHOI 00pa3oBaTeIbHOM
nporpammbl: npeamer OVIL.12 Maremaruka: anrebpa W Hadasa MaTeMaTHYECKOTO aHAIIN3A;
reOMETpHsl; BEPOSITHOCTh U CTATUCTHKA BXOAUT B MpoQuiIbHBIE 00111e00pa3oBaTebHble yueOHbIe
npeaMeTsl U sBisieTcs obs3arenbHoi yacThio OIT CIIO mo mpodeccun 23.01.09 Tlomommuk
MALIMHHUCTA (110 BUIAM MOJABHUKHOI0 COCTABA 7KeJIe3HOJOPOKHOI0 TPAHCIIOPTA).

1.3. Ileau npeamMeTa — Tpe0OBaHMS K pPe3yJIbTATaM 0CBOEHHS MpeMeTa:

Copneprxanue nporpammsl obieoOpasoBarensHoro npeamera OVYIIL.12 Matemaruka: anreOpa u
Hayaja MaTeMaTU4YeCKOIo aHalli3a; F'eOMETPUs; BEPOSITHOCTb M CTATUCTUKA HANpaBICHO Ha
JIOCTHD)KEHUE pe3yJIbTaToOB ee U3yueHUs B cooTBeTcTBHM ¢ TpeboBaHusiMu O@I'OC COO ¢ yuetom
npodeccuonansHoil HampasineHHocth @PI'OC CIIO, ¢dopmupoBanue U pa3BUTHE OOIIMX

komrereHimk  (manee — OK) B COOTHECEHMM ¢ JIMYHOCTHBIMH, METalpeIMETHBIMU
U TpeAMETHBIMH  pe3yiabTaraMud  oO0y4deHuss 0Oa3oBoro ypoBHsS (mamee —  IIPO)
dI'oC COO:
Ob6mue [1nanupyemble pe3yiabTaThl O0yUeHUs
KOMIIETCHIINU OO0mue IIpenmeTHbIE
OK 01 JIngHOCTHEBIC pe3yabTaThl nomkuael | [TP61. Bimamenune MeTogaMH HJOKa3aTeNbCTB,
Bribupats OTpaXkaThb QITOpUTMAMHU  pEIICHHs  3a/ady;  yMEHUue
CITOCOOBI B YaCTH: TPYJOBOTO BOCHUTAHUS: dbopMynupoBaTh  OMpENENCHUs,  aKCUOMBI
pelieHus 3a1a4 | - TOTOBHOCTh K TPydy, OCO3HaHHE |H TEOPEMbl, TPUMEHATb WX, MPOBOIUTH

npodeccuoHans | IEHHOCTH MAacTepCTBa, TPYAOIIOOHE;
HOH - TOTOBHOCTh K aKTHBHOHN JESATEIHHOCTH
JIESATEIbHOCTH TEXHOJIOTHYECKOH u COIIMATBHOM
MPUMEHUTEIBHO | HaAIpPaBJICHHOCTH, CIIOCOOHOCTH
K pa3JInuyHbIM WHULIUUPOBATH, MJIaHUPOBATH
KOHTEKCTaM U CAMOCTOSITENIBHO BBINIOJHATh TaKYIO
JIESTEIbHOCTD;
- HWHTepec K pa3iuuHbiM  chepam

npodecCHOHATBLHOM 1A TeNbHOCTH.
MetanpeameTHble pe3yiabTaThl JIOJKHBI
OTpaXkaTh:

OBnazneHre yHUBEpCAJIbHBIMH Yy4e€OHBIMU
MI03HABATEJILHBIMU JIEHCTBUSAMMU:

JI0Ka3aTesIbHbIE PACCYKACHUS B XOJI€ PEILICHHS
3ajady;

ITP62. VYmeHue onepupoBaTb MOHATHUSIMMU:
CTENEHb YHCNA, JIOTapu(M 4YHCIa; YMEHHE
BBITOJIHATh BBIUUCIICHHE 3Ha4YeHUH
U TpeoOpa3oBaHMs BBIPAKEHHUH CO CTEMEHSIMH
u Jorapugmamu, mpeoOpa3oBaHUs JAPOOHO-
panMoOHABFHBIX BBHIPAKCHUH;

[1P63. VYmeHue onepupoBaTb MOHSATHSIMHU:
paloHaibHbIE, UppalMOHAIIbHBIE,
[IOKa3aTeNbHbIE, CTETICHHBIE,
Jorapudmuueckue, TPUTOHOMETPUYECKHE

YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

a) 6a30BbI€ JTOTMYECKHE JEHCTBUS: [1P64. VYmenue omnepupoBaTh MOHATUSIMHU:
- camocToATeNbHO  (opmynupoBaTh | GYHKIHA, HenpepbIBHAS byHKIMA,
" aKTyaJIH3upOBaTh npoOiemMy, | IpOW3BOAHAs, MEPBOOOpa3Has, ONpEAETCHHBIH
paccMaTpuBaTh UHTETpajl; yMEHHE HaXOJUTh IPOU3BOHbIC
€€ BCECTOPOHHE; DJIEMEHTAPHBIX GbyHKIUH, HCIIOJIb3Ysl
- YCTaHaBIMBATh CYIIECTBEHHBIH MPU3HAK | CIIpAaBOYHBIE MaTepHalbl; HCCIEIOBaTh B
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WIn OCHOBaHMS JUIST CpaBHCHHS,
KIIacCU(UKALIUN

1 0000IIECHH;

- OmpeNenATh MU  JACSITeIbHOCTH,
3aJjaBaTh IIApaMeTPbl W KPUTEPUU UX
IOCTHIKEHH,

- BBISIBJISITD 3aKOHOMEPHOCTH u
MIPOTUBOPCUHS

B paccMaTpUBAEMbIX SIBICHUSAX;
- BHOCUTHb KOPPCKTUBLI B ACATCIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJbTaTOB
neisiM, OLCHMBATL PUCKHU HOCJ’IGI[CTBI/Iﬁ
JESITEIIbHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:
- BJIQ/IETh HaBbIKaMU yueOHO-
HCCIIEI0OBATEIICKOM

U TIPOEKTHOM [eATeNbHOCTH, HaBBIKAMU
paspetnieHus npoouem;

- BBISBIATH  NPUYMHHO-CIIEICTBEHHBIC
CBSI3U

U aKTyaJlu3UpoBaTh 3a/lady, BbBIABUTATH
TUIIOTE3Y

€e  pelIeHHs, HaxOOUThb AapryMEHTHI

JUISL 10Ka3aTelbCTBA CBOMX YTBEP)KIEHUM,
3aJaBaTh ~ IApaMeTpsl U KPUTEPHUH
pelieHus;

- aHaJIM3UPOBATH IIOJIyYEHHBIE B XOJI€
pelIeHus 3a7auu pe3yabTaThl, KPUTUUECKH
OLICHMBATh

UX  JOCTOBEPHOCTbD,
WU3MEHEHNE

B HOBBIX YCJIOBHUSX;
pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMbI
c y4eTOM aHaJIM3a  MMEIOIIMUXCS
MaTepUaIbHBIX

Y HEMATEpUAJIbHBIX PECYPCOB;
- yMETb  NEPEHOCHUTH
II03HABATEJIBbHYIO

U PAKTHYECKYIO
KU3HEJEATEIIBHOCTH;

- YMETh UHTErpUPOBATH 3HAHMS U3 Pa3HBIX
NPEIMETHBIX 00JIacTel;

- BBIIBUraTb HOBBIE WJIEH, MpeljaraTh
OpPUTMHAJIbHBIE MTOIXO0/IbI U PELLIEHUS

IIPOTHO3UPOBATH

3HaAHUA B

oOJactu

MPOCTEHIINX CITyqasix byHKIIUN Ha
MOHOTOHHOCTB, HaXOAUTh HauOOJbIIINE
U HauMEHbIIWE 3HA4YeHHUs (QYHKIHM; CTPOUTH
rpadKd  MHOTOWIEHOB C HCIIOJIb30BaHUEM

amnmapara MaTEMaTHYECKOT O aHaln3a;
IIPUMEHSATH ITPOU3BOIAHYIO IIPU PEIICHUM 3a1ad
Ha JIBUKCHHUE; pelaTh IIPAKTHKO-
OPUEHTUPOBAHHBIC 3a1a4u

Ha HauOoJIbLIME M HaUMEHbIINE 3HAYCHMs, HA
HaXO0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHMUS;

[TP65. VYwmenue omnepupoBaTh TMOHITHAMHU:
parioHanbHas — (YHKIUS,  TOKa3aTelbHAS
byHKIIHS, CTETNeHHAas dbyHKIIHS,
JorapupmMuuecKas byHKIHA,
TpUrOHOMETpHUeckue (yHKIUHU, OOpaTHbIC
GYHKIIUM;  yMEHHE  CTPOHUTH  TpaduKu

M3YYEHHBIX (DYHKUUN, UCIONB30BaTh TpaduKu
MPpA U3YYECHHH TMPOLECCOB M 3aBUCUMOCTEN,
OpU pelIeHUHd 3aad M3 JAPYruX Y4eOHBIX
NpEeIMETOB W 33/lad M3 pPEaJbHOM JKHU3HU,
BbIpaXaTh (opMyramMu 3aBUCHUMOCTH MEXKIY
BEIIMYNHAMH,

[IP66. VYmenue pematb TEKCTOBBIC 3aa4d
pa3HBIX TUIOB (B TOM YHCJIE HA MPOIEHTHI,
IO W 4YacTH, Ha JIBIDKEHHE, paborty,
CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 3a/a4d
U3 o0nacTd  yOpaBlieHUS  JUYHBIMU U
CEMEHHBIMH ¢dbuHaHCaMM), COCTaBIATH
BBIPQXKEHHUS, YpPaBHEHHUs, HEPABEHCTBA U UX
CHUCTEMBI IO YCJIOBHIO 3aJ1a4d, HMCCIEA0BATH

MIOJIyYEHHOE peleHue U OLIEHUBATh
MIPaBI0N0/I00HOCTb PE3yJIbTATOB;

[TP67. VYmeHue onepupoBaTb HOHATHUSIMMU:
cpenHee apudMeTuIecKoe, MeuaHa,
HauOoJIbIlIee U HAaMMEHbIIEe 3HAYCHUS, Pa3Max,
JCTIepCHs, CTaHJapTHOE OTKJIOHEHUE
qucioBOoro  Habopa; yMEHHUE  HW3BIEKaTh,
MHTEPIPETHPOBATH UH(pOPMaLHIO,

MPEJICTAaBICHHYIO B Ta0JIMIIaX, HA UarpaMmmax,
rpadukax, OTPakarollyl0 CBOMCTBa peajbHbBIX

MPOIECCOB W SBJICHWH,  TPEJCTABIATH
uH(pOpMAILlMIO C  TOMONIbIO  TaOmUI U
JUarpamMM; — UCCIIEJIOBaTh  CTAaTHCTHYCCKHUE
JIaHHEBIE, B TOM YHCIIe

C TNpUMEHEHUEM TrpapuuecKux MEeTOJOB U
JJIEKTPOHHBIX CPEJICTB;

I1P68. VYmeHue omnepupoBaTh MOHATUSIMHU:
CIIy4alHbIN OIIBIT
U ciydailHoe  coObITHE,  BEpOSITHOCTb
CIIy4alfHOTO COOBITHS; YMEHHE BBIYMCIATH

BEPOATHOCTb C HCIIOJIb30BAHUEM TpapuuecKuX
METO/IOB; NMPHUMEHATh (HOPMYJIBI CIOXKEHHUS H
YMHOXEHUSI BEPOSITHOCTEH, KOMOMHATOpPHBIE
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dakTel W GOpPMYIBI TPH PEIICHUH 33]1ad;
OLICHUBATh BEPOSATHOCTH PEANbHBIX COOBITHIA;
3HaKOMCTBO

CO  CIOy4YallHBIMM  BEJIUYMHAMH;,  yMEHHE
NPUBOANUTH TPHUMEPHl TPOSBICHHUS 3aKOHA
(31031918170:¢ qucen B MPUPOTHBIX
1 OOIIECTBCHHBIX SIBJICHUSIX;

ITP69. VYwmenue omnepupoBaTh MOHATUSIMU:
TOYKa, TpsMas, TUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIA YTOJI, CKPEIIMBAIOLINECS TPSMBIE,
napajieIbHOCTh W TEPHEHAUKYISIPHOCTD

IPSIMBIX
U IJIOCKOCTEH, Yrojl MEXAy HIpSMBIMHU, YIoJl
MEXIY IPsAMOM

U TUIOCKOCTBIO, YIoJl MEXIy IUIOCKOCTSIMH,
paccTosHHE OT TOYKH JI0  IUIOCKOCTH,
pacCTOSIHUE MEXIy NpPSIMBIMH, PACCTOSHUE
MEXIYy IUIOCKOCTSMH; yYMEHHE HCIIOIb30BaTh
Opy pEHICHUH 3aJad WU3ydeHHBbIC (aKThl |
TEOpEeMbl ITUIAHUMETPHH; YMEHHE OILICHUBAThH
pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

I1P610. VYmeHue omnepupoBaTh MOHATUSMHU:
MHOTOTPaHHHK, CEUCHHE MHOTOTPaHHHKA, KYO,
napajuieNienune]], npu3Ma, napamuzaa, Gurypa
U TIOBEPXHOCTh BpALICHUS, IWIMHAP, KOHYC,
map, cdepa, cedeHUs (GUTYpHI BparieHwUs,
IUIOCKOCTh, Kacaromasicsi chepbl, LIWIMHIPA,
KOHYCa, IUIOIAJb TIOBEPXHOCTH MHUPAMUJIBI,
NpU3MBI, KOHYCA, MWIHHAPA, TUIOMAIb CHepHl,

00BbeM KyOa, MPSIMOYTOJIBHOTO
napajjienenunena, — NUPaMHIbl,  HPU3MBI,
IMJIMH]PA, KOHYcAa, apa; yMEeHHue n300paxarh
MHOTOI'PaHHUKH

U IIOBEPXHOCTH BpAILIEHUS, HUX CEYECHHS OT
PYKH, C IOMOILBI YEPTEKHBIX UHCTPYMEHTOB
u JJIEKTPOHHBIX CPEICTB; yMeHUe
pacno3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE;
yMeHue pacro3HaBaTh [IPaBUJIbHBIC
MHOT'OT'PAaHHUKH;

[TP611 VYwmeHue onepupoBaTb MHOHATUSIMHU:
JIBUJKCHHE

B IPOCTPAaHCTBE, IMOA00HBIE (QuUrypsl B
IIPOCTPAHCTBE;  MCIOJIb30BaTh  OTHOILIEHHUE
Iomaze  MoBEepXHOCTeW U 00beMOB
MO0OHBIX (PUTYp MPHU pEeLIeHUH 3a/1a4;

[TPG12. YMmeHHe BBIYHCIATH T€OMETPHUECKUE
BEJIMYMHBI (JUIMHA, YTOJd, IUIOmab, OOBEM,
IJI0IIAb MIOBEPXHOCTH), UCIIOJNIb3YS
U3Y4YEHHbIE (OPMYJIIBI U METOIBI;

[1P613. VYmeHue onepupoBaTh MOHSATHIMHU:
MIPSAMOYTOJIBHAS cucreMa KOOpJIMHAT,
KOOPJMHATBl TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaJIsIPHOE IPOM3BEJECHUE, YIoll
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MEXIy  BEKTOpPaMH, cymma BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa HA YMCIIO; HAXOAUTH C
MOMOIIBI0 HM3YYECHHBIX (POPMYJT KOOPIAMHATHI
CepeIMHbl OTPE3Ka, PACCTOSIHUE MEXIY ABYMS
TOYKAMH;

[IPG14. VYwmenuwe BBIOUPATH  MMOAXOMSIIUI

H3y‘IeHHBII>i MCTOL
JJIsL pelICHUA 3aga4u, paciio3HaBaThb
MaTEMAaTHYCCKUC (baKTBI

U MaTeMaTU4yeCKUe MOJENIW B IPUPOJIHBIX U
OOLIIECTBEHHBIX SIBJIICHUSX, B UCKYCCTBE; YMEHHUE
MIPUBOIUTH pUMEpPbI MaTEeMaTHYECKHUX
OTKPBITUI poccuiicKon u MHPOBOU
MAaTE€MaTU4YeCKON HAayKu

OK 02
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTaa
MOKCKa,
aHanmm3a u
UHTEPIIpETalUU
uHpOpMaLnHU, U
nH(pOpMaITMOHH
BIC TEXHOJOTUU
TUIS
BBITIOJTHCHUS
3a/1a4y
npoeccuoHab
HOM
JESITSIIBHOCTH

JImuHOCTHEIE PE3YJIbTAaThI JOJI2KHBI
OTpaXaTb B 4YaCTU: HEHHOCTH HAYYHOI'O
IIO3HAaHMUA:

-c()OpMHPOBAHHOCTH MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO
Ha Juajnore KyinbTyp, CIHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MecTa B

MOJIUKYJIBTYPHOM MHUPE;

MeranpenMeTHble  pe3yabTaThl  JIOJKHBI
OTpaXarh:

OBnasieHHe YHHBEPCATbHBIMU Y4eOHBIMHU
MO03HABATEIbHBIMH JCHCTBUSIMHU:

B) paboTa ¢ uHpopmarueil:

- BNAJeTb  HABBIKAMH  TOJYYCHHUS
uHbOpMAllUM U3 MCTOYHHKOB Pa3HBIX
TUTIOB, CAaMOCTOSTENIBHO  OCYIIECTBISATh
MOUCK, aHalM3, CHCTEMAaTHU3alUI0 H
WHTEePIpETANi0 HHOOPMAIH Pa3IHIHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

- co3maBaTh TEKCTHl B  Pa3IUMYHBIX
dopmarax Cc  y4eToM  Ha3Ha4YeHHUs
uHbOpMAMM ¥ IEJEBOH  ayAWTOpHH,
BbIOMpast ONTUMAJIbHYIO bopmy
MIPEICTaBICHHS

U BU3YyaJIM3alliu;

- OIICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uH(popMaInH, ee
COOTBETCTBHE MPABOBBIM M MOPAIBHO-
THYECKUM HOpMaM;

- HCTIOJIb30BaTh CPENICTBA HH(POPMAITHOHHBIX
U KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B
pEIICHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OpPTraHU3aIMOHHBIX 33/1a4 C COOJIOACHUEM

[IP61. Bnanenune MeTOgaMH HOKa3aTeNbCTB,
QIrOpUTMaMH  pElIeHUs  3aJa4y; YMEHHE
dbopMynupoBaTh  ONpPENEICHHS,  AKCHOMBI
U TEOPEMBbI, NPUMEHSATH WX, MPOBOIAUTH
JI0OKa3aTelIbHbIE PACCYKJICHUS B XOJE PEIICHUS
3aj1ad;

[1P62. VYwmenue omnepupoBaTh MOHATUSIMHU:
CTCTIICHh YHUCJIA, JIOTapu(pM 4YHCIa; YMEHUE
BBIIIOJIHATh BBIYHCIICHUE 3HA4YECHUU
U MpeoOpa3oBaHuUsl BBIPAKEHUN CO CTEICHIMHU
u jorapudmMamu, mpeoOpa3oBaHus JIPOOHO-
palMOHAIBHBIX BBIPAKECHUI;

I[1P63. VYwmenue omnepupoBaTh MOHATUSIMHU:

panMoOHAIbHBIC, UPPALMOHAIBHBIE,
[IOKa3aTeNbHBIE, CTEICHHEIE,
jorapudmuueckue, TPUTOHOMETPUYECKHUE

YpaBHEHMsI U HEPABEHCTBA, UX CHCTEMBI;

[1P64. VYwmeHue omnepupoBaTh MOHATUIMHU:
byHKLHSA, HENPEpbIBHAS byHKIMS,
IPOU3BOAHAS, TIEPBOOOpa3Hast, ONpe/eICHHbIH
MHTETpajl,; yMEHUE HaxXOAMThb IPOU3BOJHBIE

AJIIEMEHTaPHBIX GyHKIMH, HCIIONIb3YS
CIIpaBOYHBIE MaTepuaibl, MCCIEI0BaTh B
MIPOCTEUIINX CIIy4asix byHKIUN Ha
MOHOTOHHOCTb, HaxOJHUThb HauOoJbIINe

U HAaUMEHbIIUE 3HaueHUs (QYHKUMH; CTPOUTh
rpadMKd  MHOTOWIEHOB C HCIOJIb30BaHUEM

afnmapara MaTeMaTHYCCKOI'O aHaJIn3a,
MNPUMCHATH IMPOU3BOAHYIO ITPU PCIICHUHN 3aJiayd
Ha JBHXCHHC, peuiaTb IIPaKTUKO-
OpPUCHTHUPOBAHHBIC 3aJa4uun

Ha HamOOoJbIIMEe U HAUMEHbIINE 3HAYCHHs, Ha
HaXO0XJIEHNE IIyTH, CKOPOCTH U YCKOPEHMUS;

I1P65. VYwmenue omnepupoBaTh MOHATUSIMHU:
panMoHanmbHass ~— (QYHKUUS,  TOKa3aTelbHas

TpeOoBaHU 3PrOHOMUKH, TEXHUKHU | QYyHKIHS, CTENEeHHAas byHKIHS,
0e30macHOCTH, TMTHEHBI, | JlorapudmMudeckas byHKIHA,
pecypcocOepexeHns, MIPaBOBBIX U | TPUTOHOMETpUYECKHEe (QYHKIHMH, OOpaTHBIE
TUYECKHX HOPM, HOpPM HH(GOpPMAIMOHHOHM | QyHKIMHM;  yMeHHEe  CTPOUTh  rpaduku

7




0€30I1aCHOCTH

M3y4eHHBIX (YHKIHUHA, UCTIOJIb30BaTh rpaduKu
IIPU HM3YyYEHUHM TIPOLECCOB U 3aBUCHUMOCTEM,
IpU pelIeHWH 3a7ad M3 JAPYruX YueOHBIX
IPEIMETOB M 3a/Jad W3 pEeaJbHON >KU3HU;
BbIpaXaTh (OpMyJaMU 3aBHCHUMOCTH MEXITY
BEJIMYHUHAMU;

[IP66. VYmenue pematb TEKCTOBBIC 3aJauu
pa3HbIX TUIIOB (B TOM YHCJIE HA IPOLEHTHI,
JOM W YacTH, Ha JBWXKEHHE, paboTy,
CTOMMOCTb TOBAapOB M YCIIYT, HAJIOTH, 3aJla4U
U3 o0ylacTu  yHpaBieHUS  JUYHBIMH U
CEeMEIHBIMU duHaHCAMM); COCTaBJISATh
BBIPQXCHUS, ypaBHEHUS, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBHIO 3aJlauM, HCCIIEI0BATh
MOJIy4EHHOE pelieHue u OLICHUBATh
paBaONIOI00HOCTh PE3yNIbTATOB;

[IP6G7. VYwmenue omnepupoBaTh MOHATUSIMHU:
cpenHee apudMeTnIecKoe, MeJuaHa,
HauOoJblllee W  HAaUMEHbIlee 3HAYCHUS,
pa3Max, Jucnepcus, CTaHAApTHOE OTKIOHEHUE
YHCIOBOTO  Habopa; YyMEHUE  H3BJICKaTh,
UHTEPIPETUPOBATH UHOPMALHIO,
MPEJICTABICHHYIO B Ta0JIMIIaX, HA AUAarpaMMax,
rpaduKax, OTPaKAIOIIYI0 CBOMCTBA pEaIbHBIX
MPOLECCOB W SBJCHHM;  MpPEICTaBIsATh
uH(pOpMALIMI0O €  [OMOLIpIO  TaOMULl U
quarpamMM; — UCCIENOBaTh  CTAaTHCTUYECKUE
JIaHHBIE, B TOM quciie
C TIpUMEHEHHEM TIpadUUecKuX METOI0B U
AIIEKTPOHHBIX CPEJCTB;

ITP68. VYmeHue onepupoBaTb HOHATHUSIMM:
CITy4aiHBII OIIBIT
U cioydaiiHoe ~ cOOBITHE,  BEPOSTHOCTb
CIIy4ailHOrO COOBITUSI; YMEHHE BBIUUCIATH
BEPOSTHOCTb C UCMOJIb30BAHUEM I'pahUUECKUX
METO/IOB; MPUMEHATh (POPMYIBI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE
daktel u QopMmyibl TpH pEHIeHUH 3ajady;
OLICHMBAaTh BEPOATHOCTH PEAJbHBIX COOBITUM;
3HAKOMCTBO

CO  CcIOy4yallHBIMH  BEJIMYMHAMH;,  YMEHHE
NPUBOAUTH MPUMEPHl TMPOSBICHUS 3aKOHA
00IBIINX qucen B MIPUPOTHBIX
U OOILIECTBEHHBIX SIBICHUIX;

I1P69. VYwmenue omnepupoBaTh MOHATUSIMHU:
TOYKa, HpsMas, IJIOCKOCTb, IPOCTPAHCTBO,
JBYTpaHHBIN yroJl, CKpeIIUBAIOIINUECs NPSMBIE,
NapajyieIbHOCTh M MEPIEeHAUKYISIPHOCTD

MPSIMBIX
U IIJIOCKOCTEM, Yrojl MEXAy IpsSMBIMHU, YroJl
MEXY IPSAMOI
U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTAMH,
paccTositHue OT TOYKHU
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JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MpPSIMBIMU,
paccTossHUE MEXIY TUIOCKOCTSIMH, YMEHHUE
MCIIOJIb30BATh MPU PEIICHUH 33/1a4 U3YYCHHbIE
GakThl W TEOpeMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDA;

I[TP610. Ymenuwe omepupoBaTh MOHITHSIMHU:
MHOTOTPaHHHK, CEYCHHE MHOTOTPaHHHKA, KYO,
napajuiefienunes, npusMa, nupamuaa, ¢urypa
U TIOBEPXHOCTh BpAIICHUS, HWIUHAP, KOHYC,
map, cdepa, cedeHHs QUTYpPHI BpaIlICHHS,
IUIOCKOCTh, Kacaromascs cdepsl, LWIMHIPA,
KOHYyCa, IUIONIa/lb IOBEPXHOCTH MHPAMUBbI,
MPHU3MBI, KOHYCA, MIJIWHAPA, TUIOIMAIL CPEpHI,

o0beM KyOa, MPSIMOYTOJIBHOTO
napajuiefienunena, — NUPaMUbl,  PU3MBI,
WIMHPA, KOHYCAa, I1apa; YMEHHE U300pakaTh

MHOTOTPAaHHUKH
U TIOBEPXHOCTH BpAILEHHS, HUX CEUEHUS OT
PYKH, C IMOMOILIBIK YEPTEKHBIX UHCTPYMEHTOB
u AIEKTPOHHBIX CPEJCTB; yMEHUE
pacro3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE;
yMEHUe pacno3HaBaTh MpaBUJIbHBIE
MHOTOTPAHHUKHU;

[IP611 VYwmenue omnepupoBaTh NOHATHUAMH:
JIBUKEHUE

B IPOCTpPaHCTBE, TMOAOOHBIE (Urypsl B
MPOCTPAHCTBE;  MCIOJIb30BaTh  OTHOIICHHUE
momanen ITOBEPXHOCTEN " 00BEMOB
NOI00HBIX (PUTYp MPU pEeLIeHUH 3a/1a4;

[1PG12. YMeHHe BBIYHCIATH T'€OMETPUUYECKUE
BENIMYUHBI (JJIMHA, YTOJ, IUIONIaAb, OOBEM,
IJI01aab MMOBEPXHOCTH), UCIIOJIb3Ysl
H3y4eHHbIE (OPMYIIBI U METO/IBI;

ITP613. VYmeHue onepupoBaTh HOHATHUSIMMU:
MPSAMOYTOJIbHAs cucrema KOOpAUHAT,
KOOPIAWHATBHI TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpa, CKaJISPHOE IMPOU3BEICHUE, YIOJ
MEXKJy  BEKTOpamMH, CyMMa  BEKTOPOB,
MIPOU3BEJCHUE BEKTOPA HA YHCIIO; HAXOIUTH C
MOMOIIBIO0 W3YYEHHBIX (POPMYIT KOOPIUHATHI
CEepEMHBI OTPE3KA, PACCTOSHUE MEKIY ABYMS
TOYKaMU;

[IPG14. VYwmenuwe BBIOUPATH  MOAXOMASIIUI

W3y4YEHHBIN METOJ
JUISL peleHus 3aJ1a4H, pacrno3HaBaTh
MaTeMaTUYEeCKHe (bakTbI

U MaTeMaTU4EeCKUE MOJEIU B IPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSX, B UICKYCCTBE; YMEHUE
IIPUBOJUTH IIpUMEPBI MaTeMaTU4YeCKUX
OTKPBITHH pOCCHIICKOM U MHPOBOI
MaTE€MaTUYeCKON HAyKU

OK

03.

JInuynoCTHEIE

pE3yJIbTaThI

JOJIDKHBI

[IP61. Bnaagenue MmeTomamMu 0Ka3aTeNbCTB,
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[InanupoBath
u
pean30BbIBaTh
CcOOCTBEHHOE
npodeccruoHnab
HOE

U JIMYHOCTHOE
pa3BHTHE,
npearpuHIMaTe
JTBCKYIO
JESITeNIbHOCTD
B
npodeccruoHnab
HOM cdepe,
UCIIOJIb30BaTh
3HAHUSA

Mo TPaBOBOM U
(uHaHCOBOM
IPaMOTHOCTH B
Pa3TUYHBIX
YKU3HEHHBIX
CUTYaITUIX

OTpaXKaTh

B YacTu: JIyXOBHO-HPaBCTBEHHOI'O
BOCIIUTAHUS:

- chopMHpPOBAaHHOCT,  HPABCTBEHHOTO

CO3HAHWUSI, STHYECKOTO TOBEIACHHS;
- CIIOCOOHOCTH OIICHMBATh CHUTYalMIO H

IPUHUMATD OCO3HaHHbIE pereHus,
OpPUEHTUPYSIChH Ha MOpaJbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHWE JIMYHOIO  BKJIaJa B

MIOCTPOCHHE YCTONYHUBOIO OYyIIETO;

- OTBETCTBCHHOE OTHOIIEHHWE K CBOUM
POIUTENSAM

U (M) APYTUM 4WIEHAM CEMbH, CO3AaHUIO
CEeMbH Ha OCHOBE OCO3HAHHOI'O MPUHATHUS
LIEHHOCTEHN CEMEMHOMN JKU3HU B
COOTBETCTBUM C TpPAJUIUSIMU HapOJOB
Poccuu;

MertanpeameTHble  pe3yiabTaThl
OTpaXkaTh:

OBnanenue YHHUBEpPCATbHBIMU
PETYJISTUBHBIMU JICHCTBUSMH:

a) caMOOpTaHU3aIHs:

- CaMOCTOSITENILHO OCYIICCTBIISATh
MO3HABATENbHYIO JIEATEIbHOCTD, BBISIBIISTh
MPOOJIEMEI, CTaBUTh
u (dopMmynupoBaTh COOCTBEHHBIC 3aa4d
B 00pa3oBaTCIIbHON JIEATEIHHOCTH M
KU3HEHHBIX CHUTYaIUSAX; CAMOCTOSTEIHHO
COCTaBJIATh IUIAH PEMICHUS MPOOIEMBI C
y4eTOM UMEIOLIUXCS pecypcos,
COOCTBEHHBIX BO3MOXHOCTEN
W TPEANOYTEHUI; 1aBaTh OLIEHKY HOBBIM
CUTYAITUSIM;

0) CAMOKOHTPOJIb:

WCIONIb30BaTh NPUEMBbI PEeIIEKCHH IS

JOJI2KHBI

OLICHKM CHUTyalluu, BbIOOpa BEPHOTO
peuieHus;
- yMeTb OLICHMBAaTb  PUCKHM  H

CBOEBPEMEHHO MPUHUMATh PEHICHHS 110 HX
CHIDKEHHIO,

B) SMOLIMOHAIIBHBIN HMHTEILICKT,
npeArnoararonui cOpMHUPOBAHHOCT:
BHYTpEHHEH MOTHBAIUH, BKIIOUYAIOIICH
CTPEMJICHHE K JOCTHXKEHHUIO TIIeH |
yclexy, ONTHMH3M, HHHIIMATUBHOCTD,
YMEHHE JIEUCTBOBATH, HCXOoOs
M3 CBOMX BO3MOKHOCTEH;

- OMIIaTHH, BKJIIOYAIONIEH CIIOCOOHOCTH
IMOHMMaTh AMOILMOHAIILHOE  COCTOSHHE
NPYTHX, YYHUTHIBATH
€ro MpHU OCYHIECTBICHUU KOMMYHUKAIIUU,
CIIOCOOHOCTh K COYYBCTBHIO U

QIrOpUTMaMH  PEIIeHHWs  3aJad;  yMEHUue
bopMynupoBaTh  OMPEICICHUS,  aAKCHOMBI
U TEOpEMBbI, MPUMEHATh MX, MPOBOJIUTH

JIOKa3aTeJIbHBIC PACCYKACHUS B XOJIE PCILICHHS
3ajay;

I1P64. VYmMeHue onepupoBarh MOHATHIMMU:
byHKIIHS, HeTpepbIBHAS byHKIHS,
NPOM3BOIHAS, TIEPBOOOpa3Hasi, ONpeAeICHHbIH
WHTETpa], yMEHHE HaXOJUTh IPOU3BOIHbIC

3JIEMEHTaPHBIX byHKIUH, UCIIONIb3YsI
CIIpaBOYHBIE MaTEpHUaJIbl; HUCCIEIO0BAaTh B
IIPOCTEUIINX CiIyvasx byHKIIN Ha
MOHOTOHHOCTb, HaXOJIUThb HauOoJIbIINE

U HauMeHbIIWE 3HaueHHs (PYHKIHIA; CTPOHUTH
rpaMKd  MHOTOWIEHOB C HCIIOJIb30BAaHUEM

arnmapara MaATEMaTH4YCCKOI'O aHajIm3a,
MNPUMCHATH NPOU3BOJHYIO ITPU PCUHICHUHA 3aJ1a4
Ha JABUXCHUC, peuiaTtb IMIPAaKTUKO-
OPUCHTHUPOBAHHLIC 3aJa4uu

Ha HauOOJbIINE U HANMCHBIINE 3HA4YCHUs, Ha
HaxXOXKXJACHUC ITyTU, CKOPOCTHU U YCKOPCHMU,

I1P65. VYmMeHue omnepupoBarh MOHATHIMMU:
pamnioHanbHass ~ (QYHKIUS,  [OKa3aTelbHas
byHKIHA, CTeTIeHHas byHKIHA,
JorapupmMudeckas byHKIHS,
TPUTOHOMETpUUYECKHE (YHKUIUHU, OOpaTHbIE
byHKIUY; YMEHHE  CTPOUTHb  Tpaduku

U3yYeHHBIX (DYHKIMI, UCTIONB30BaTh TPaPUKH
IIPY U3YYEHHUU MPOLECCOB M 3aBHCUMOCTEM,
OpU pEmIeHWH 3a7ad H3 JPYTUX Y4eOHBIX
OpeIMETOB M 3a/Jad U3 peabHON KU3HH;
BBIpaXaTh (OpMyJaMH 3aBHCUMOCTH MEXTY
BEJIMYMHAMU;

[IP66. Ymenme pemarb TEKCTOBBIC 3aa4d
pasHBIX THUIOB (B TOM YHCJIE Ha IPOLEHTHI,
JOIM M YacTW, Ha JBUXKEHHE, padoTy,
CTOMMOCTbh TOBApOB W YCIYT, HaJOTH, 3ajauu
U3 o0jacTh  ympaBJIEHUS  JIMYHBIMM U
CEMENHBIMU ¢uHaHCamMM); COCTaBJIATh
BBID@)KEHUS, YpaBHEHMs, HEpPaBEHCTBA M UX
CUCTEMBI [0 YCIOBHUIO 3a/ay, HCCIEIO0BATh
MIOJIyYEHHOE pelieHne U OLIEHUBATh
MIPaBI0N0I00HOCTh PE3yJIbTATOB;

[1P67. VYwmeHue onepupoBaTh MOHITUAMU:
cpenHee apudMeTnIecKoe, MeuaHa,
HauOoJIbIIIee U HAaUMEHbIIIEe 3HAYCHUS, Pa3Max,
JTucnepeus, CTaH/JapTHOE OTKJIOHEHHE
YUCIOBOTO  Habopa; YMEHHME  WU3BIEKaTh,
UHTEPIPETHPOBATH uH(pOopMaLuIo,
NPEe/ICTaBICHHYIO B Ta0IMIaX, Ha TUarpaMmax,
rpadukax, OTpaXkarollyl0 CBONCTBA peaslbHbIX
OpOIECCOB M SIBJICHWH;  NPEJCTaBIAThH
nH(pOpMallMI0 C TOMOMIbIO  Tabmui U
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COIIECPECI)KUBAHUIO,
- COIHMaJIbHBIX HAaBbIKOB,

MHTEPEC U pa3peniatb KOHMINKTHI

BKJIFOYAIOIIUX
CHOCOOHOCTh BBICTpauBaTh OTHOLIEHHS C
JIPYTUMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH

JyarpaMM;  HCCIEA0BaTh
JaHHBIE, B TOM YHCIE C
rpaguveckux  METOJO0B |
CPEJICTB;

[TP68. VYMeHme omepupoBaTh TOHATHIMH:
CIIydyallHBIi OIBIT W CllydyailHOE COOBITHE,
BEPOATHOCTb CIIy4alHOTO COOBITHS; yMEHUE
BBIUHCIISTh BEPOSATHOCTh C HCIIOJI30BAHUEM
rpaduyecKux METOJIOB; MPUMEHATH (POPMYIIbI

CTaTUCTHYCCKHEC
MNPUMCHCHUCM
OJICKTPOHHBIX

CIIOXKCHHSI M  YMHOXEHHUS  BEpOSITHOCTEH,
KOMOWHATOpHBIE (akTel W (GOpMyIbl pHU
pelleHn: 3a/ad; OILCHWBAaTh BEPOSITHOCTH
peasbHbIX COOBITHIA; 3HaKOMCTBO
CO  CIYYailHBIMH  BEIMYMHAMH, yMCHUE
MNPUBOJUTh TMPUMEPHI TMPOSIBICHUS 3aKOHA
00BIINX quCell B MIPUPOJTHBIX
1 OOIIIECTBEHHBIX SIBICHUSX;

[1P614. VYMeHue BBIOMpPATh  MOIXOMISIINN
W3Y4YECHHBIN METO/T
TUTST pelIeHus 3aJ1a4H, pacro3HaBaTh
MaTeMaTH4eCKue bakTbI

U MAaTCMAaTH4YCCKUC MOJACIM B MPHUPOAHBIX H
O6IJ.[CCTB€HHLIX SABJICHUAX, B UCKYCCTBEC, YMCHHC

MIPUBOIUTH IpUMEPHI MaTEeMaTHYECKUX
OTKPBITUI poccuiicKon u MHPOBOM
MAaTEMaTU4YeCKON HAyKH
OK 04 | JInyHocTHBIE pe3yNIbTaThI nomkusl | [IP67. VYMenue omnepupoBaThb MNOHATHSIMHU:
Db dexTuBHO OTpa)kaTb cpenHee apu(pMeTHIecKoe, MEJIMaHa,
B3aMMOJICHCTBO | B YacTH: IIEHHOCTH HAYYHOTO TO3HAHH: | HauOoIblllee U HAUMEHbIIIEe 3HAYCHHS, pa3Max,
BaTh U paboTaTh | OCO3HAHUE LIEHHOCTHU Hay4YHOW | qucrnepcus, CTaHJapTHOE OTKJIOHEHHE
B KOJUIEKTUBE U | AEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH | YMCIOBOTO  Habopa; yMEHHME  W3BIEKaTh,
KOMaH/1e ITPOEKTHYIO u HCCIIEIOBATENBCKYIO | HHTEPIPETUPOBATh uH(pOopMaLuIo,

ACATCIIbBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC

MerarnpeaMeTHbIe  Pe3yibTaThl  JIOJDKHBI
OTpaXKaTh:
OBnanenue YHHUBEpPCATbHBIMU

KOMMYHHKATUBHBIMU JICHCTBHUSIMHU:
0) COBMECTHasl IeATEIIbHOCTh:

- IIOHMMATh " UCII0JIb30BATh
MPEUMYILECTBA KOMaHIHOM 51
WH/IMBUYaJIbHOU paboTHI;

- IIPUHUMATh e COBMECTHOMN
JEeSTENbHOCTH, OpraHU30BBIBATH u
KOOpIUHUPOBAaTh  JEHCTBUS 1O  ee

JIOCTHIKEHHIO: COCTABIISATD TIAH JICHCTBUM,
pacnpenenarb poJ € Yy4eTOM MHEHHUH

YYaCTHUKOB  0OCYXHaTb  pe3yJbTaThl
COBMECTHOH paboThI;
OBnanenune YHHUBEPCATbHBIMU

PETyJIATUBHBIMU IEUCTBUAMU:

T') IpUHATHE ceOs U IPYTUX JIIOJIeH:

- TMpPUHAMATh MOTHBBI U apTyMEHTHI
JPYTUX JIIOJIEH NPU aHAJIN3E PE3YJIbTaTOB

MPEJICTABICHHYIO B Ta0NHIIaX, HA TUarpaMmax,
rpadukax, OTpaXKaroIlyl0 CBOMCTBA peaTbHBIX

IIPOLECCOB M SBJICHWM;  NPEACTABIATH
MHQOpPMALMI0O €  [OMOINBIO  Tabuul |
JuarpaMM; — MCCIIEOBaTb  CTaTUCTUYECKUE
JaHHble, B TOM 4YHCIE C TPUMEHEHHEM
rpadMuecKuX  METOJOB M BIJIEKTPOHHBIX
CpPEICTB;

[1P68. VYmeHue onepupoBaTb MOHSATHSIMHU:

CIIy4ailHBIH ONBIT W CiIy4ailHO€ CcoOOBITHE,
BEPOSITHOCTh CIy4allHOrO COOBITHS; yMEHHE
BBIYUCIISITE BEPOSITHOCTH C HCIIOJIb30BaHUEM
rpadMUecKux METOAOB; NMPUMEHATH (POPMYIIBI
CIIO)KEHUSI W  yMHOXXEHHUS  BEpOATHOCTEH,
KOMOMHATOpHblEe (QakThl W  (HOPMYJBl IpH
pelIeHnH 3aJad; OIEHUBATh BEPOSTHOCTH
peanbHBIX ~ COOBITMH;  3HAKOMCTBO  CO
CIIy4aifHBIMU BEJTMYUHAMHU; YMEHHE TIPUBOTUTH
IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCENT
B PUPOIHBIX
Y OOIIECTBEHHBIX SIBJICHUSX;
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JEATEIbHOCTH;

- MIPU3HABaTh CBOE MPABO U MPABO JIPYTHX
Jmronen

Ha OIINOKH;

- pa3BHUBaTh CIIOCOOHOCTh NOHHMATh MHUP C
MO3UIUH JIPYTOro YeIIOBEKa

[IP614. VYmenue BbIOMpaTh  MOIXOISAIIHI
M3Y4YEHHBI MeTOA Jid peLIeHUs 3aJayH,
pacrno3HaBaTh MaTeMaTU4ecKue (akTbI
U MaTeMaTUYeCKUE MOJEIH B MNPUPOAHBIX U
OOLIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE
MIPUBOJIUTH pUMEpPbI MaTeMaTU4YeCKUX
OTKPBITUI pOCCHUiicKON u MHPOBOU
MAaTE€MaTU4YeCKON HAyKu

OK 05
Ocy1iecTBISITh
YCTHYIO H
MUCHBMEHHYIO
KOMMYHUKAITHIO
Ha
rocyJIapCTBEHH
oM SI3BIKE
Poccuiickoit
®Qenepauun €
y4eToM
0COOCHHOCTEH
COLIMAJIBLHOTO U
KYJIBTYPHOTO
KOHTEKCTa

JInaHOCTHBIE pe3yJIbTaThl JOJKHBI
OTpaXkaThb

B YAaCTH: ICTETUYECKOTO BOCIIUTAHHUSA:

- O3CTETMYECKOE OTHOLIEHUE K MHUPY,
BKJIIOYAsl JICTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPyJa
1 OOILECTBEHHBIX OTHOLICHUH;

- CIIOCOOHOCTH BOCIPMHUMATH Pa3JInYHbIC
BHJIbl UCKYCCTBA, TPAAULIMK U TBOPUYECTBO
CBOETO W JApPYruX HapoJOB, OIIYIIATh
SMOLIMOHAJIBHOE BO3/IEHCTBUE UCKYCCTBA;
MertanpeamMeTHble  pe3yibTaThl  JIOJIKHBI
OTpaXkaTh:

OBnanenue YHHUBEpPCATbHBIMU
KOMMYHUKAaTHBHBIMU JICHCTBUSIMU:

a) o01ieHue: - OCYILECTBIISITh
KOMMYHUKAIHX

BO BceX cepax KHU3HU;

- pacno3HaBaTh HeBepOallbHbIE CpEICTBA
O6HI€HI/I$[, IIOHUMAaThb 3HAa4YCHUC
COLMAJBbHBIX  3HAKOB,  PACIO3HABaTh
MPEANOCHUIKA KOH(QIMKTHBIX CUTyalUil U
CMSIT4aTh KOH(IUKTHI;

- Ppa3BEepHYTO U JIOTMYHO H3JIaraTh CBOIO
TOUYKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpeACTB

[IP61. Bnanenune MeTOgaMH HOKa3aTeNbCTB,
QIrOpUTMaMu  pEIIeHHUs]  3ajlay;  yMEHHUE
dbopMynupoBaTh ONpPENENICHUS, AKCUOMBI U
TEOpEMbI,  TPHUMEHSTh WX,  IPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKICHHS B XOJI€ PEIICHUS
3ajauy;

[TP68. VYmenue omnepupoBaTh MOHITHAMHU:
CIIy4aliHBI OIBIT W CIlydaiiHOE COOBITHE,
BEPOATHOCTb CIIY4alHOTO COOBITHSI; yMEHUE
BBIYHUCIIATh BEPOSITHOCTh C HCIOJIb30BAHUEM
rpaduyecKux METOJIOB; MPUMEHSTH (POPMYIIbI
CIOKEHUSI W  YMHOXKEHHS  BEPOSITHOCTEM,
KOMOHMHATOpHbIE (aKThl U  (QOpPMYJIbl MpU
pelIeHUH 3a/ay; OLEHUBATh BEPOSTHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO
CO  CINy4alHBIMM  BEJIIMYMHAMHU,  YMEHHUE
NPUBOJIUTh TMPUMEPHI TMPOSBICHHS 3aKOHA
00IbIINX qucen B MIPUPOJTHBIX
1 OOIIIECTBEHHBIX SBICHUSX;

I1P69. VYwmenue omnepupoBaTh MOHATUSMHU:
TOYKa, TMpsiMas, I[JIOCKOCTh, MPOCTPAHCTBO,
JIBYTPAaHHBIN YTOJI, CKPEIIMBAIOIIUECS TIPSIMBIE,
napajuieNbHOCTh M TEPIEeHIUKYISIPHOCTh
TIPSIMBIX

U TJIOCKOCTEH, Yroid MeXIy MNpSMbIMHU, Yroll

MEXIY IPSAMOM
U IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH,
paccrosiHue oT TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY INPSMBIMH,
paccTossiHue MEXAYy IUIOCKOCTSIMHM; YMEHHE
MCIIOJIb30BaTh TPU PELIEHUH 3a/1ad U3yYCHHbIE
GakTbl W TEOpeMbl IUIAHUMETPHM; YMEHHE
OLIEHUBATh pPa3Mepbl OOBEKTOB OKPY>KAIOLIETO
MUDa;

[1P610. YmeHnue omnepupoBaTh HOHATUSIMHU:
MHOTOTPaHHHK, CEYeHWE MHOTOTpaHHHKaA, KyO,
napajjieNenunes, npu3Ma, nupamuzaa, ¢urypa
U TOBEPXHOCTh BpallleHUs, LUIUHAP, KOHYC,
map, cdepa, cedeHUs (UTYpHI BpaleHUs,
IUIOCKOCTh, Kacaromjasicsi cdepbl, LUWIMHIpA,
KOHyca, IUIOIAJb IIOBEPXHOCTH IHPAMMIIBI,
MPU3MBbI, KOHYCa, [IWJINHAPA, IUIoHaab cepsl,
00BeM KyOa, IIPSIMOYTOJIBHOTO
napajuiefienunena, — NUpaMujabl,  [PU3MBI,
IUIMHApA, KOHYCa, I1apa; yMeHHe N300paXkaTh
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MHOTOTPaHHUKHU
U TIOBEPXHOCTU BpalICHUS, UX CEUEHHUS OT
PYKH, C TOMOIIBI0O YEPTEKHBIX WHCTPYMEHTOB

u AEKTPOHHBIX CPEICTB; yYMEHUE
pacrio3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE;
yMEHUE pacrno3HaBaTh IIpaBUJIbHBIE
MHOI'OI'PaHHMKH;

IIP611 VYwmenue omnepupoBaTh MOHATUSIMHU:
JIBUOKEHUE

B IPOCTPAaHCTBE, MOA0OHBIE (QuUrypsl B
IPOCTPAHCTBE;  MCIOJIb30BaTh  OTHOILLEHUE
IJIomaae  moBEepXHOCTE U 00bEeMOB

MoI0OHBIX (PUTYp MPU pelIeHUH 3a/1a4;

[1P612. YmeHue BBIYHCIATH T€OMETPUUYECKUE
BEJIMYMHBI (JIJIMHA, YTOJd, IUIOWAadb, OOBEM,
IIouaib IIOBEPXHOCTH), UCTIONB3YS
U3Y4YEHHbIE (OPMYJIIBI U METOIBI;

I1P613. YmeHue omnepupoBaTh MOHATUSMHU:

IIPSAMOYTOJIbHAS cucreMa KOOpJMHAT,
KOOPIMHATBl TOYKH, BEKTOP, KOOPIAUHATHI
BEKTOpa, CKaJsApHOE IPOMU3BEIEHUE, YIoll
MEXIy  BEKTOpaMHM, CyMMa  BEKTOpOB,

IIPOU3BEICHNUE BEKTOpPA HA YKCIIO; HAXOAUTH C
MOMOIIBI0 HM3YYCHHBIX (OPMYNT KOOpPIMHATHI
CepelMHBl OTPE3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

[IP614. VYmenue BbIOMpaTh  MOIXOJSALIUN
W3Yy4YEHHBIN METOJ
JUISt pelieHus 3a/1a4H, pacrno3HaBaTh
MaTEeMaTU4YeCKHe (baKTbI

U MaTeMaTU4YeCKHEe MOJENU B IMPUPOAHBIX U
OOLIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE; YMEHHE
MIPUBOJUTH IIpUMEPBI MaTeMaTH4YeCKUX
OTKPBITHH pOCCUICKOMN u MHUPOBOU
MaTEMaTU4YECKON HayKu

OK 06.
IIposBiaTh
IPaXKIAHCKO-
NaTPUOTHYECKY
10 MTO3UIIHIO,
JEMOHCTPUPOBA
Thb OCO3HaHHOE
MIOBEJICHUE

Ha OCHOBE
POCCUNCKHUX
JyXOBHO-
HPABCTBEHHBIX
IIEHHOCTEH, B
TOM qucIIe
c Y4ETOM
rapMOHM3aLUU
MEXHaAIlMOHAIb
HBIX

JImgHOCTHEIE PE3YIbTATHI JOJIXKHBI
OTpaXaTb
B 4acCTu:
- TPpaAKAAHCKOI'0 BOCIIMTAHUA: TIPHUHATHC
TPAAUIUOHHBIX HanmlMOHAJIbHBbIX,

O6U.[C‘ICJ'IOB€‘ICCKI/IX TYMaHHUCTUYCCKUX U
ACMOKPATUYCCKUX HGHHOCTef/'I;
-IaTPUOTHYICCKOI'O0 BOCTIMTAHUA:

LIEHHOCTHOE OTHOILIEHUE K
roCyAapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY u MIPUPOJHOMY
HACJIeAWI0, IMaMATHUKAM,  TPaJULUAM

HaponioB Poccun, noctmwxenusim Poccun B
HayKe, UICKYCCTBE, CIIOpPTE, TEXHOJIOTHUSIX U
TPYIE;

MeranpeameTHble pe3yJbTaThl JIOJKHBI
otpaxath: OBnazeHUE YHUBEPCATHLHBIMHU
peryiasiTUBHBIMU JEUCTBUSIMMU: B)

[1P61. Bnamenune MeTomaMH JI0KAa3aTeIbCTB,

aIropuTMamMu  pelIeHWs  3ajJay;  yMEHHue
dbopMmynupoBaTh  OMpENETCHUs,  aKCHOMBI
U TEOpEeMbl, TMPHUMEHITh WX, MPOBOAUTH

JIOKa3aTeIbHBIE PACCYKACHUS B XOJIE PEIICHHS
3ajay;

[1P64. VYmeHue omnepupoBaTh MOHATHIMHU:
byHKIHA, HenpepbIBHAs byHKIMA,
NPOM3BO/HAS, MEPBOOOpa3Hasi, ONpEAEICHHBIH
UHTETpajl; yMEHHE HaXOJUTh IPOU3BOIHbIC

AIIEMEHTaPHBIX GbyHKIUH, UCITONIBb3YsI
CIIpaBOYHBIE MaTEpHUalIbl; HUCCIEI0BAaTh B
MIPOCTEUIINX CiIy4asx byHKIIUN Ha
MOHOTOHHOCTb, HaxOJHUTh HauooJIbIINe

U HauMEHbIIME 3HA4YeHHs (QYHKIHI; CTPOUTH
rpadMKd  MHOTOWIEHOB C HCIIOJIb30BaHUEM
anmapara MaTEMaTHYECKOT O aHaJIn3a;
IIPUMEHSATH TPOU3BOAHYIO IIPU PEIICHUU 3a1a4
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u SMOLMOHAIBHBIN WHTEJUIEKT, | Ha JIBUJKEHHUE; pemarb MPaKTHUKO-
MEXPEITUTHO3H | TpEeroiararomui copMupoBaHHOCTb: OPUEHTUPOBAHHBIE 3a1a4u
BIX OTHOILIEHUH, | --CAMOCO3HAHUS, BKJIIOUAIOILIETO | Ha HauOosbllMe U HAaUMEHbINE 3HAUYCHUS, Ha
IIPUMEHSATH CIOCOOHOCTh IIOHUMAaTh CBO€ | HAXOXKIEHUE IIyTH, CKOPOCTH U YCKOPECHUS;
CTaHJapThI SMOLIMOHANBHOE  cocTosiHue,  BuAeTh | [[P66. YmeHue pemaTb TEKCTOBBIE 3aJa4u
AQHTUKOPPYIILIMO | HANpaBJI€HHWs  pa3BUTUS  COOCTBEHHOM | pa3HbIX THUIOB (B TOM 4YMCJE Ha MPOLEHTBHI,
HHOTI'O SMOILIMOHANBHON cephl, ObITh YBEPEHHBIM | AOJAM M 4YacTW, Ha JBUXKEHHE, paboTy,
NIOBEICHUS B ceOe; CTOMMOCTb TOBapOB U YCIIYI, HaJOrd, 3aJadu
- CaMOpPEeryJupOBaHHSA, BKIIOYAIOIIETO | M3  OONAcTH  yNpaBiICHHUS  JHUYHBIMH U
CaMOKOHTPOJb, ~ YMEHHE  I[PHUHUMATh | CEMEHHBIMHU ¢bunancamm); COCTaBJIATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJACHHUE, | BBIPAXKEHUS, YpPAaBHEHUS, HEPABEHCTBA U HUX
CTIOCOOHOCTh aJanTUPOBATHCS K | CHCTEMBI IO YCIOBHUIO 3aJa4d, HCCIEN0BATH
SMOLMOHAJIBHBIM U3MEHEHUSIM | ITOJIyYEHHOE peuieHue u OLICHUBATh
U TIPOSABIATH TMOKOCTb, OBITH OTKPBITHIM | MPABIONOA0OHOCTD PE3YNIbTATOB;
HOBOMY; I[IP67. VYMeHue omnepupoBaTh IOHSATHSIMH:
- BHYTPEHHEW MOTHBALMM, BKJIIOYAIOLICH | CpelHee apudmernueckoe, MEIuaHa,
CTpeMJICHHE K JOCTHKCHHMIO IeNu U | HaubOousblllee M HAaUMEHbIIee 3HAaUeHUs, pa3Max,
ycnexy, ONTUMH3M, HWHULIHATUBHOCTb, | JUCHEPCHS, CTaHJapTHOE OTKJIOHEHHE
yMEHHE JEHCTBOBAaTh, MCXOJs W3 CBOMX | YMCIOBOrO  Ha0bopa; YMEHHE  U3BIIEKATh,
BO3MOKHOCTEH; UHTEPIPETUPOBATH uH(pOopMaLuIo,
- OMIATHUH, BKJIIOYAIONIEH CIOCOOHOCTh | MPEACTAaBICHHYIO B TaOIUIAX, HA JUarpammax,
MOHMMAaTh  SMOIIMOHAIBHOE COCTOSHHE | rpaduKax, OTPaKAOUIyI0 CBOMCTBA peabHBIX
IpYTrux, YUUTHIBATH ero IpyU | OPOLIECCOB M SIBJICHUH;  IMPEICTaBIAThH
OCYLIECTBIICHUHU KOMMYHUKallMM, | MHQOpPMAlMIO C  IOMOIIbIO  Tabmul U
CIOCOOHOCTH K COYYBCTBHIO W | AMarpaMM;  HUCCJEIOBaThb  CTAaTUCTUYECKHUE
COIEPEKUBAHNIO; JITaHHBIE, B TOM 4yuCIIe
- COLMANBHBIX HABBIKOB, BKIIOYAIOUIMX | C MPUMEHEHHEM TIpaduyecKuX METOJ0B H
CIIOCOOHOCTh BBICTpauBaTb OTHOILUEHHUS C | 3JEKTPOHHBIX CPEJCTB;
JPYTUMH JIIOJIbMH, 3a00TUThCA, NposiBiATh | [IPGS. VYmeHue omepupoBaTh MOHATHIMU:
MHTEPEC U pa3pemiatb KOH(INKTHI CIIy4alHBbII OIIBIT
u ci1y4yanHoe coOnbITHE, BEPOSITHOCTh
CIIy4alHOro COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C UCIOJIb30BAHUEM IpadUuecKux
METOJIOB; MPUMEHATh (HOPMYIIbI CIOXKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, KOMOMHATOPHbBIE
dakTel ¥ GopMynbl TpU pENICHUU 3a]ay;
OLICHUBAaTh BEPOSITHOCTU pPEAJIbHBIX COOBITHIA;
3HAKOMCTBO
CO  CIy4YallHBIMM  BEJIIMYMHAMH;,  YMEHHUE
MPUBOAUTH IIPUMEPHI IMPOSBICHHUS 3aKOHA
00IBIINX qucen B MIPUPOTHBIX
U OOILIECTBEHHBIX SIBICHUSIX;
[1P614. VYwmenme BbIOMpaATh  MOIXOJSAIIUN
U3Yy4YEHHBIN METOJ
JUTS penieHus 3a/1a4y, pacno3HaBaTh
MaTeMaTUYECKUE (bakThbI
M MaTeMaTU4YeCKHe MOJEIM B NPHUPOAHBIX U
OOIIeCTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHHE
MIPUBOIUTH IPUMEPBI MaTeMaTHYECKUX
OTKPBITHH pPOCCUICKON u MUPOBOU
MaTE€MaTUYECKON HayK1
OK 07. | JImaaocTHBIC pe3ynbpTaThl JTOJKHBI [1P61. Bnamenune MeTomaMH JI0KAa3aTeIbCTB,
CopelicTBOBaTh | OTpakaTh QITOPUTMAMHU  PEIICHMs  3a/ad; yMEHUe
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COXPaHEHHUIO
OKpY’KaroIleH
Cpenbl,
pecypcochepex
€HHUIO,
MPUMCHSITh
3HAHUA

00 U3MeHeHuu
KJIUMaTa,
TIPUHITATIBI
OEpEIKITUBOTO
IPOM3BOJICTBA,
3 dexTuBHO
JIeHCTBOBATH

B
YpE3BBIYANHBIX
CUTYaIUsAX

B YaCTH: YKOJIOTHYECKOTO BOCITUTAHUS:
- AKTUBHOE  HEINpUATHE  JICUCTBUI,
MPUHOCSIINX BPE OKPYKAOLIEH CPENE;

- yMeHue IIPOTHO3UPOBATH
HeOJIaronpusTHbIE JKOJIOTUYECKHE
IIOCIIEACTBHS IIPEANPUHUMACMBIX

JIEWCTBUM, IPEIOTBPAILIATh UX;

- paclIMpeHHE OIbITa JeATEeIbHOCTH
AKOJIOTHUYECKOW HAIIPaBJICHHOCTH;
MeranpeameTHbie pe3yJIbTaThl  JIOJKHBI
orpaxath: OBnajcHUE YHUBEPCATbHBIMHU
y4eOHBIMU [M03HABATE/IbHLIMU
NEUCTBUSIMU:

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUS:
- paszpabaThIBaTh IUIaH pereHus
MPOOJIEMBI C YI€TOM aHAIH3a UMEIOIUXCS
MaTepuaTbHBIX

Y HEMaTepUAIbHBIX PECYPCOB;

- OCYWIECTBJISITH  LIeJICHANpPaBICHHBIN
MOWCK TIEPEHOCa CPEICTB U CIOCOOOB
EUCTBUS

B ITPO(heCCHOHATILHYIO CPey;

- yMeTb  MEPeHOCUTh  3HAHUA B
MMO3HABATEJIbHYIO

n MMPAKTUYCCKYHO obnactu
KU3HCACATCIIBHOCTH,
OBJ'Ia,I[eHI/IC YHUBCPCAJIbHBIMU

PEryJIITUBHBIMUA HCﬁCTBHﬂMH:

0) CAMOKOHTPOJIb:

- JaBaThb OLCHKY HOBBIM CUTyallusiM,
BHOCUTH KOPPEKTUBBI B  JICSTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB
HeIsIM

dbopMynupoBaTh  OMNpEIENCHUs,  aKCUOMBI
U TEOpeMbl, NPUMEHITh HX, MPOBOJIUTH
JIOKa3aTeNNbHbIE PACCYKICHHS B XOJI€ PEIICHUS
3ajauy;

[1P64. VYmeHume omepupoBaTh IOHATHIMH:
byHKLus, HelnpepbIBHAs byHKIMA,
MPOM3BOJIHAS, TepBOOOpa3Hasi, onpeaeTeHHbIN
UHTETpaJl; YMEHUE HaxOJUTh IPOU3BOJHBIC

AJIEMEHTAPHBIX GbyHKIUH, UCIIOJIb3YS
CIIpaBOYHbIC  MaTEpHallbl; HMCCIEIOBAaTh B
MPOCTEHIINX CIIydasx byHKIIUN Ha
MOHOTOHHOCTb, HAXOJIUTh HauOoJbIINe

U HauMEHbIIWE 3HA4YeHHUs (YHKIHI; CTPOUTH
rpadKd  MHOTOWIEHOB C HCIIOJIb30BaHUEM

anmapara MaTEMaTHYECKOT O aHaln3a;
IIPUMEHSATH ITPOU3BOIAHYIO IIPU PELICHHUH 3a/1a4
Ha JIBUKCHHUE; pelarhb IIPAKTHKO-
OPHUEHTUPOBAHHBIC 3a1a4u

Ha HauOOIbILINE W HAUMEHbIIUE 3HAYCHHUS, Ha
HaXO0XJEHUE ITYTH, CKOPOCTU U YCKOPEHHS;

[1PG5. VYmeHue omepupoBaTh MOHATHIMHU:
parioHanbHas ~ (QYHKOUS,  IIOKa3aTeJIbHAS

byHKIHS, CTeHeHHas byHKIWHS,
JorapupmMuIecKas byHKIHS,
TPUTOHOMETpHYECKHEe (YHKIMU, OOpaTHbIC
GyHKIUY; YMCHHE CTPOUTH rpaduku

M3YYEHHBIX (DYHKIMA, UCTIOIB30BaTh Tpaduku
MpU U3YYECHHH MPOLECCOB M 3aBUCUMOCTEN,
OpU peHIeHUH 3aad M3 JAPYruX Y4eOHBIX
NpEeIMETOB W 33/lad M3 pPEaJbHOM JKU3HU,
BbIpaXaTh (opMyramMu 3aBUCHUMOCTH MEXKIY
BEIUYMHAMU;

[1PG6. YMeHue pemiatb TEKCTOBBIE 3a/adyd
pPa3HBIX TUIMOB (B TOM YHCJIE Ha TMPOLEHTHI,
JONM W 4YacTH, Ha JBIDKEHHE, padorty,
CTOMMOCTb TOBAapOB W YCIYI, HAJOTH, 3a1a4u
U3 o0ylacTh  ympaBlieHUs  JUYHBIMH U
CEMEMHBIMU ¢dbuHaHCaMM); COCTaBIATh
BBIPAXKEHHUS, YpPAaBHEHHUs, HEPABEHCTBA MU WX
CHCTEMBI II0 YCIIOBHIO 3aJayd, HMCCIEA0BATh
MOJYYEHHOE pelieHue u OIICHHUBATh
MPaBAONOI00HOCTH PE3yNIbTATOB;

[1P68. VYmMeHue omnepupoBaTh MOHATHIMHU:
CIIy4alHBbIN OIIBIT
i cly4daitHoe COOBITHE, BEPOATHOCTh
CIIy4aifHOTO COOBITHUS, YMEHHE BBIYHCIATH
BEPOSITHOCTH C MCIOJIb30BaHUEM TpadUueCKUX
METOJIOB; MPUMEHITh (HOPMYINBI CIOXKEHUS U
YMHOXXEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE
dakTel ¥ GOpMyNnbl TpU pENICHUU 3a]1ay;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI;
3HaKOMCTBO

CO  CIyYallHBIMM  BEJIMYMHAMH;  yYMEHUE
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NPUBOJUTH TPHUMEPHI TPOSBICHHUS 3aKOHA
(31031918170:¢ qucen B MPUPOTHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

ITP69. VYmMeHue omnepupoBaTh MOHITHIMHU:
TOYKa, NpsAMas, IUIOCKOCTh, IIPOCTPAHCTBO,
JBYTPaHHBINA YTOJI, CKPEIMBAIOIINECS MPSIMBIE,
[NapajuleIbHOCTh W TIEPIEHANKYISPHOCTD

IPSIMBIX
U IJIOCKOCTEH, Yrojl MEXAy HIpsSMBbIMHU, yIoJl
MEXIY IPsAMOM
U IJIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMM,
paccrosiHue oT TOYKHU

JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY NPSMBIMH,
paccTosiHue MEXAYy IUIOCKOCTSIMHM; YMEHHE
MCIIOJIb30BaTh IPU PEIUEHUH 3a/1a4 U3y4CHHbIE
(GakTbl W TEOpEeMbl IUIAHUMETPHUM; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDa;

I[TIP610. VYmeHue omnepupoBaTh TOHATHSIMH:
MHOTOTPaHHUK, CEUEHUE MHOTOTpaHHHUKaA, KYO,
napajieNenunes, npusma, nupamuia, ¢urypa
U TOBEPXHOCTb BpAallleHUs, LMUIUHAP, KOHYC,
map, cdepa, cedeHuss (UIypbl BpalleHus,
IUTIOCKOCTh, Kacamomiasicss cQepsl, MWIMHApPA,
KOHycCa, IUIOIIAJb II0BEPXHOCTH IUPaMMIBI,
IPU3MBbI, KOHYCa, IWJIMHAPA, IUIoUaab cQepsl,
o0peM KyOa, MPSIMOYTOJIBHOTO
napajuiejienunesna, — nUpaMuibl, IPU3MBI,
WINHApPA, KOHYCa, I1apa; yMeHHe n300pakaThb
MHOTOTPaHHUKHU

U TIOBEPXHOCTH BpALIEHUS, HMX CEUEHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX MWHCTPYMEHTOB
" AEKTPOHHBIX CPEICTB; yYMEHHE
pacrno3HaBaTb CHMMETPUIO B IPOCTPAHCTBE;
YMEHHE pacrno3HaBaTh IIPABUJIbHBIE
MHOTOTPaHHUKU;

I[IP611 VYmenue omnepupoBaTh MOHATHIMHU:
JIBUKECHHE

B INPOCTPAaHCTBE, IMOA00HBIE (QUIypHl B
IIPOCTPAHCTBE;  HCIOJIb30BAaTh  OTHOILICHHE
MJIomaae  MOBEpPXHOCTEH W 00BEMOB
NoJOOHBIX (PpUTYp MIPU pELIeHUH 3a7ay;

[TP612. YMeHHe BBIYHCIATH T€OMETPUUECKHUE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOIAdb, OOBEM,
oAb MTOBEPXHOCTH), UCIIOJIB3YS
U3y4eHHbIE POPMYIIBI U METO/BI;

[1P613. VYmenue omnepupoBaTh MOHATHSIMU:
IPSIMOYTOJIbHAS cucrema KOOpJMHAT,
KOOpJMHATBHl TOYKH, BEKTOp, KOOPAMWHATHI
BEKTOPa, CKAJSIPHOE IPOU3BENEHUE, YIroJl
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,
IIPOU3BE/ICHNE BEKTOpA HA YMCIIO; HAXOIUTH C
MOMOUIbI0 HM3YyYEHHBIX (OPMYJT KOOpPIMHATHI
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CepeIMHBI OTPE3Ka, PACCTOSHHUE MEXKIY JIBYMS
TOUYKAMU;
[IP614. VYmenuwe BbIOMpaATh  MOIXOSAIIUN

WU3Yy4YEHHBIN METOJ
JUIS peleHus 3aJ1a4H, pacrno3HaBaTh
MaTeMaTH4eCKHe (baxThI

U MaTeMaTU4YeCKUE MOJEIN B IPHUPOIHBIX H
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE
IIPUBOJIUTH IIPUMEPBI MaTEeMaTHYECKHUX
OTKPBITHH POCCUICKOMN u MHUPOBOU
MaTEMaTHYECKON HAYKU

1.4. Kosim4ecTBO 4aCOB HA OCBOEHNE NMPOrPaMMBbI NpeMeTa:
00BEM yueOHoi Harpy3ku crynaeHTa 240 yacoB, B TOM YHCIIE:
00s13aTeILHON ayTUTOPHOHN yueOHOM Harpy3ku cryaeHTa 196 Jacos;

CaMOCTOSITeNIbHOU paboThI cTyAeHTa 40 yacos,
POMEXYTOYHOH aTTecTanuu 4 4acos.
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2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEJIMETA OVYIIL.12 MaTtemaTuka:
ajqredpa ¥ Ha4ya/1a MaTeMAaTH4Y€CKOI0 AaHA/IN3a; TeOMETPH; BEPOATHOCTD M CTATHCTHKA

2.1. O0beM y4eOHOro npeaMera ¥ BUAbI Y4eOHOM 1eATeJIbHOCTH sl npodeccuu:

Bua y4eOHO# 1eATeIbHOCTH

O0BeM yacoB

Bua yueOHO# nesiTeJIbHOCTH

O0BeM yacoB

O0bem 00pa3oBaTeIbHOI IPOrPaMMBbl 240
O06beM padoThl 00yUYaOIIerocsi BO B3aUMO/1eiiCTBHM C MpenojaBarejieM 196
JCKIMH, YPOKH 100
8 MOM UUCIe NPOPeCCUOHAILHO-0PUCHIMUPOBAHHOE COOEPAUCAHUE -
MIPAKTUYECKHE 3aHATUS 84
8 MOM uuc1e npopeccUOHATLHO-0PUEHIMUPOBAHHOE COOEPIHCAHUE 5
Kouncynpranmu (npu nanuuuu) 12
DK3aMeH (npu Haauquu) 4
CamocTtosiTesibHas padoTa o0yuaromerocs 40

HpOMe)Ky'TOIIHaH aTTcCTalys B (I)opMe J9K3aMCHa
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2.2. TemaTnuyeckuii mjiaH u coaep:xkanue yueonoro npeamera OYIL.12 MaremaTuka: ajreépa u Hauaja MaTeMaTHYECKOI0 aHAJIN3A;

reoMeTpusi; BEpOATHOCTb H CTATUCTUKA

23.01.09 IToMOIHUK MAIIMHUCTA (110 BUIAM MOJABUKHOTO COCTABA 7KeJIE3HOI0POKHOT0 TPAHCIIOPTA)

Haumen Ne Tema y4eOHOI0 3aHSITUS U COAEPKaAHHUE YUeOHOr0 MaTepuasa, JJadopaTopHble U MPAKTHYECKHUE O0bem | ®opMupyembie | YpPOBeHb
oBaHHe YpOKa 3aHATHS, CAMOCTOSATEIbHAsI padoTa CTYACHTOB (1pu HaTU4uu) 4acoB KOMIETeHIMH | yCBOGHMS
pasaesio n/n
B
1 2 3 4 5 6
Pa3nea 1. IloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 34
1 Hean 1 3a7a4n MAaTEMATHKHU NPH 0CBOEHHHU CENHATbHOCTH. 1 OK 01, OK 02, 1
Conepxkanne yueOHoro marepuana: Llenb u 3amaun MatreMaTHKU TIPU OCBOCHHH CIEIHUATBLHOCTH. OK 03, OK 04,
ba3oBble 3HaHMS W yMEHHS 1O MaTeMaThKe B MPOPECCHOHATBHOW M B IOBCEAHEBHOU OK 05, OK 06,
IEATEILHOCTH. OK 07
2,3 MHoKecTBa M JIOTrMKA. 2 2
Conepxkanne ydeOHoro marepuana: Jumarpammer Oinepa—Benna. Vcmonb3oBaHue TEOPETHKO-
MHO>KECTBEHHOTO arfmapara JJis OMUCaHUs peallbHbIX MPOIIECCOB U ABIEHUHN B MPodeCcCHOHATHHON
JeSATeTLHOCTH, TIPH PEIICHUH 3aJa4 U3 APYyrux nucuuiuinH. OmpeneneHue, Teopema, CIeICTBHE,
JIOKa3aTelIbCTBO.
CamocrosiTenbHas pabota B popMme nHAMBHAyanbHOro npoekta Nel. BoiopaTs Temy UII. 1
4,5 IIpakTuyeckoe 3ansiTue Nel. MHOKeCTBA M JIOTHKA. 2 3
CoJepkaHne MPaKTUYECKOT0 3aHITH: PEIICHHE 3a/1a4.
6,7 Yucjia 1 BLIYUCTICHUS. 2 2
Copepxanne ydyeOHoro matepuana: HartypanbHble u 1enbie uncia. [Ipu3Haku I1eTMMOCTH IENbIX
yucen. ParmmonanpHbie unciaa. OOBIKHOBEHHBIE M JCCATHYHBIC POOU, MPOIEHTHI, OECKOHEUHBIE
nepuoAndeckue  Jpodu.  ApudmeTnueckue Omepalnud ¢ palMOHANBHBIMU  YHCJIAMH,
npeoOpa3oBaHMsl  YHCIOBBIX  BbIpaKeHWH. [leficTBUTenbHBIE uucna. PamuoHanpHBIE |
UppalMoHanbHbIe 4YHcTa. ApuPMETHYECKHEe ONepaldd C JEeHCTBUTEIBHBIMU  YHUCIIAMHU.
[Ipubmmx€HHBPIE BBIYKMCICHUS, TpaBUiia OKPYIJVICHHS, TPUKUIKA W OICHKAa pe3ysbTrara
BBIUKCIIEHUM.
CamocrosiTenbHass paboTa B (GopMe HHIUBUAYATbHOTO Tpoekta Ne2. M3ydyuTh MeTOAMYECKHE PEeKOMEHIANHHU IO 1
BbinosiHenno UII.
8,9 IMpakTHyeckoe 3ansaTHe Ne2 Uncjia 1 BbIYHCIEHHUS. 2 3
CojeprkaHne MPaKTUYECKOTO 3aHITHI: Pa3JIMYHbIE ONEpAllUU HAJl YUCIIAMH.
10,11 | ToxnmecTBa U TOXKIECTBEHHbIE MPe00Pa30BaAHNS. 2 2
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ConepmaHI/Ie yqe6Hor0 MaTcpuraja: TO)K,Z[CCTBa U TOXICCTBCHHBIC HpCO6p330BaHI/I${.

12,13

IIpakTuyeckoe 3ansaTue Ne3. ToxaecTBa U TOKIeCTBEeHHbIE Pe00Pa30BaAHMS.
Copepxanue npakTudeckoro 3aHsaTus: ToxIecTBa U TOXKIECTBEHHbIE MPEOOPa30BAHHUS.

CamocrosrenbHas pabota B popme nanuBuayansHoro npoekra Ne3. CoctaBuTh rpaguk padorsl naa UII.

14,15

YpaBHeHNsI M HEPABEHCTBA.

Conepxanne yueOHOro MaTepuana. YpaBHEHHE, KOPEHb ypaBHEHHs. HepaBeHCTBO, pelieHue
HepaBeHCTBAa. MeTol HHTepBasioB. Pemnienue nenpix U JpOOHO-pAllMOHAIBHBIX YPaBHEHUH H
HepaBeHCTB. [IpruMeHeHrne ypaBHEHUI U HEPABEHCTB K PEUIEHUIO MAaTEMaTUUYECKUX 3aJay U 3a]a4
U3 pa3IMYHBIX oONacTeld HaAyKu W peanbHOU KU3HU. CHCTEMBI U COBOKYMHOCTH DPallMOHAIBHBIX
ypaBHEeHUH U HepaBeHCTB. CHCTeMbl JIMHEHHBIX ypaBHEHMU. PelieHue mpUKIagHBIX 3a1ad C
MIOMOILIbIO CUCTEMBI JIMHENHBIX YPABHEHUM.

16, 17

IIpakTuyeckoe 3ansaTHe Ne4. YpaBHeHHsI M1 HEPaBeHCTBA.

CopnepxaHue NMPaKTUYECKOrO 3aHATHs: YpaBHEHUE, KOpPEHb ypaBHeHus. HepaBeHcTBO, pelieHue
HepaBeHCTBa. Meroa WHTEpBajioB. PemieHue meibplx W IpOOHO-pAllMOHATBHBIX YPaBHEHUH H
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3aJad U 3a7ad
U3 Pa3MUYHBIX 00JacTeld HAyKH M peanbHOH KU3HU. CHCTEMBI M COBOKYITHOCTH PalMOHAIBHBIX
ypaBHEHHH M HepaBeHCTB. CHCTEMbl JIMHEHHBIX YpaBHEHHMH. PellleHne NpuKIagHbIX 3anad ¢
ITOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUM.

CamocrosrenbHas paboTa B popme nHauBuayansHoro npoekta Ne4. Onpenenunts neiau u 3agauu UII

18, 19

Ilpakmuueckoe 3anamue NeS. Ilpoyenmmuvle gpluucienusn 6 npogheccuonaIbHbvIxX 3a0a4ax.
Cooepocanue npakmuueckoeo 3aHAmMus: (NpogeccuoHanbHO-OpUeHMUpPOBAHHOEe COOepICaHue)
[Ipumenenne npoOeil U MPOIEHTOB MM PEIISHUS MPHUKIATHBIX 33a]a4 M3 Pa3IMYHBIX OTpacien
3HAHWA W peaIbHON Ku3HU. [IpuOimkEHHBIC BBIYMCICHUS, MPaBUIA OKPYTJICHUS, MPUKUIKA H
OIICHKa pe3yiabTaTa BBIUMCICHUN. Pa3Hble CMOCOOBI BBIYUCIECHUS MPOIEHTOB. IIpolieHTHBIE
BBIUMCIICHHS B TIPOECCHOHAIBHBIX 3a71adaX. [I[puMeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHHUIO
MaTeMaTHYECKUX 3a7a4 ¥ 33/1a4 U3 Pa3IMYHBIX 00JIacTel HAYKH U PeaTbHOM KU3HHU.

20, 21

IlocsenoBaTe IbHOCTH M IPOTPECCHH.

CopepxaHue  NPaKTUYECKOIO  3aHATHUSA: [TocnenoBarenpHOCTH, CrocoObl  3a/aHus
nocineaoBarenbHOCcTel. MOHOTOHHBIE TIOCTIEI0BATENBHOCTH. AprudMeTHIecKas U reoMeTpuyecKas
nporpeccuu. beckoHeuHo yObIBaromas reomerpuueckas nporpeccus. Cymma OECKOHEYHO
yOBIBaroIeil reomeTpuueckoil mporpeccuu. dopmyna CIOXKHBIX TPOILEHTOB. lcmoib3oBaHue
IIPOIPECCUU JIJIsl PELIEHMsI pEaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapakTepa.

CamocrositenpHas pabota B hopme nHANBUAYaTbHOTO TTpoekTa NeS. CoctaBuTh cTpykTypy UIIL.

22, 23

DyHKIUH U I'pa@UKH.
Conepkannie yaeOHoro matepuana: DyHKIsA, cnocoObl 3amanus (yHkmuu. ['padux GyHKINU.
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B3auMHo oOpartHble QpyHkunu. O0sacTh ONpeneneHnss U MHOXKECTBO 3HaueHUH ¢yHkuuu. Hymu
¢ynkuuu. [IpoMexxyTKH 3HaKOMOCTOSIHCTBA. YETHBIC 1 HEUETHBIC (DYHKIINU.

24,25 IpakTuyeckas 3anaTHe Ne 6 DyHKuuu U rpapuku. 2
ConeprxkaHue MPaKTUYECKOTO 3aHATHs: TOCTPOEHUE rpauKOB (PYHKIINH.

CamocrosiTenbHas padora B popme muauBuayanbHoro npoekta Ne6. Haiitu mndopmauuio gias UIl B pasauuHbIx 1
HCTOYHUKAX

26 KontposbHnas padora Nel. BxogHoii KOHTPOJIb. 1

27 Koncyabranus 1

CamocrosarenbHas pabora B ¢opme mHAMBUAYyanbHOTO npoekta No7. Haiitu mndopmamuio aias HUII B pa3amyHbIX 1
HCTOYHHUKAX.

Pa3nes 2 Crenenu u kopHu. CTeneHHas, NoKa3atejabHas U Jorapupmuydeckasi QyHKIUH. 41

28,29 | ApudpMeTHYecKHii KOPpeHb N—Oii CTeNeHM. 2 OK 01, OK 02,
Conepxkanne yueOHOTO Marepuaia: ApupMeTHueckuit KOpeHb HaTypaibHOU cTeneHu. JleiicTBus ¢ OK 03, OK 05,
apuQMeTUYECKUMU KOPHSIMH N—OM CTETICHU. OK 06, OK 07

CamocrosarenbHas pabora B ¢opme mMHIuBUAyanbHOro mpoekra Ne8. Haiitu mndopmamuio aias UII B pa3anmyHbIX 1
HUCTOYHHMKAX.

30,31 | lIpakrtuueckoe 3ansitue Ne7 I[Ipeodpa3zoBanHue BbIpaKeHUid, coiep:Kallie KOPeHb. 2
Copneprkanue nmpaktuyeckoro 3ansaTus: [IpeobpazoBaHue BeIpaKeHHM, COAepKalie KOPEHb.

32,33 | Crenenu. CtanaapTHasi popma 3anucu AelicTBUTETLHOT0 YHCJIA, 2
Copneprxanue yyeOHoro marepuaia: CreneHb ¢ 1enbIM nokaszaresneM. CtanaapTHas Gopma 3anucu
neiicTBuTenbHOr0 uncina. Mcmonb3oBanue noaxonduieil GopMbl 3alIUCH JI€HCTBUTENbHBIX UYHCEIN
JUIsL PEIIEHUsl TNPAKTUYECKUX 3aJad W TpeACTaBlIeHUs NaHHbIX. CTENeHb € PpalyOHAIBHBIM
nokasareneM. CBoiicTBa crteneHu. [IpeoOpa3oBaHue BBIpa)KEHUHN, COJEpPXKAIIUX CTENEHH C
palOHaIbHBIM IOKA3aTEIIEM.

CamocrosiTenbHass pabora B popme wuamBUayarbHOro mnpoekta Ne9. Haiitm mundopmanuio niasi UM B pa3audHbIX 1
HCTOYHHKAX.

34,35 | IpakTnyeckoe 3ansaTue Ne§ [IpeoOpasoBaHne BhIpaKeHHid, coiepiKalme cTeneHb. 2
Copneprkanue nmpakTuyeckoro 3ausaTus: [IpeobpazoBanue BeIpaKEHUH, COAEpIKaIMe CTETIEHb.

36,37 | CrenenHasi pyHKUHUS. 2
Copnepxanue yuedHoro Matepuaina: CreneHHast pyHKUHS ¢ HATYpaJbHBIM U LIEJBIM MTOKa3aTeIeM.

E¢ cBoiicTBa 1 rpa¢guk. CBoiicTBa 1 rpa)uk KOpHS N-0i CTETEHH.
CamocrosrenbHas pabora B gopme mHanBHayanbHOTO mpoekta NelO. Haiitm mndopmanuio misi U1 B pa3anyHbIxX 1
HCTOYHHUKAX.
\ 38, 39 \ HppannonajbHble ypaBHeHHsI 1 HEPABEHCTBA. 2
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| Coneprkanue yue6HOro MaTepuana: PellleHie MPPaMOHATBHBIX YPABHEHHIT H HEPABEHCTB.

CamocrosarenbHas pabora B Gopme mHauBHayanbHOTo npoekra Nell. Haiitm mndopmanmio nis I B pa3iamyHbIX

HCTOYHHUKAX.
40,41 | lIpakTuueckoe 3ansitue Ne9 HppauuoHaabHble ypaBHEHUS] H HEPABEHCTBA.
CopepxaHue NPaKTUYECKOro 3aHATHs: Penenne uppaioHaibHbIX YpaBHEHHU U HEPABEHCTB.
42,43 | lloka3aTejibHbIe YPABHEHHS M HEPaBeHCTBA.
Copepxanne yueOHoro marepuaina: [lokazarenbHble ypaBHEHUS 1 HEPABEHCTBA.

CamocrosarenbHas pabora B Gopme mHauBHAyanbHOTO npoekra Nel2. Halitm mndopmanmio nis UIT B pa3anyHbIX

HUCTOYHHKAX.
44,45 | lIpakTnueckoe 3ansaTue Nel(0 Iloka3aTe/ibHble ypaBHeHHS] M1 HEPABEHCTBA.
ConeprkaHye NPaKTUYECKOro 3aHsATHsL: PellleHne nokasarenbHbIX YpaBHEHUI U HEPAaBEHCTB.
46 KoncyabTanus.
47,48 | Jlorapu¢m unciaa. CpoiicTBa jjorapu¢pmos.

Copnepxanue yuebHoro marepuana: Jlorapudgm uyucna. Jlecstuynble U HaTypajabHbIE JIOTapU(MBL.
IIpeoOpa3oBaHue BEIpAKECHNHN, COACPIKAIINX JIOTApU(PMBI.

CamocrosiTenbHast pabota B ¢opMe mHAuMBUAYyanbHOro mpoekra Nel3. Haiitu undopmanuio niasi UIl B pazauuHbix

HCTOYHHMKAX.
49,50 | lIpaktuuyeckoe 3ansitue Ne 11 Jlorapugmsi.
Coneprkanue mpakTuyeckoro 3ausaTus: [IpeoOpazoBaHne BBIpOKEHHH, COJEPIKAIIHIE JOTapH(MBI.
51,52 | lloka3arenbHas U Jorapupmuyeckass QyHKIMHU, YypaABHEHUsI, HEPaBeHCTBA.

Conepxanue yueOHoro matepuana: IlokazaTenbHas u sorapudmuueckas pyHKIIMH, UX CBOWCTBA U
rpa¢uku. Jlorapupmuueckne ypaBHEHUs] 1 HEPABEHCTBA.

CamocrositensHas pabora B Gopme uHauBuayanbHoro mpoekrta Nel4., Haiitu undopmanuio ais UIl B pasianyHbIx

HCTOYHHMKAX.
53,54 | llpakTnueckoe 3ansiTue Nel2 Jlorapudmuyeckne ypaBHeHUs] 1 HEPaBEHCTBA.
Coneprkanue mpakTudeckoro 3ausaTus: [IpeoOpazoBaHne BRIPAKEHHI, COACPIKAIINE CTETICHb.
55,56 | IIpakmuueckoe 3anamue Ne 13 Jlocapugmut 6 npupooe u mexnuxe.

Cooepoicanue npakmuueckozco 3aHAMus. (NpogheccUuoHaIbHO-OPUEHMUPOBAHHOE COOEPAHCAHUE):
[Ipumenenne norapudma. Wcrtopus paszputuss MatemMaTwku. Jlorapudmuueckas chonupaib B
npupone. Ee matematnueckue cBoiictBa. Mcnonb3oBanue rpadukoB GyHKIUN 7S MCCIEI0BaHUS
IPOIIECCOB M 3aBUCUMOCTEH, KOTOpPBhIE BO3HUKAIOT MPH PELICHUH 33jad U3 Pa3IMuYHBIX oOiacTei
HAaYKH W pEATbHOM KU3HH.

CamocrodrenbHas padoTa B popme nHIuBUAYyaIsHOro nmpoekta Nel5. O6padorarh HaligeHHYI0 nHpopmanmio nias UIL.

| 57,58

\ IIpmeHeHne YpaBHEHUIl, CHCTEM M HEPABEHCTB K PellIeHUI0 3a/1a4.
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Copneprxanue yueOHoro marepuana: VMcnonb3oBanue rpaukoB GyHKUMN A1 PELICHUs ypaBHEHUN
U JIMHEWHBIX cucTeM. IIpumeHeHune ypaBHEHMiI, CHUCTEM UM HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3aJa4 U 3a/1a4 U3 Pa3JIM4HbIX 00JIacTel HAYKU U peajlbHOM XKHU3HHU.

59

KonTpoJsbHnas padora Ne2. CTeneHu M KOPHH.

CamocrosTenpHas pabora B hopme HHANBUAYaTbHOTO ITpoekTa Nel6. O6padoTaTh HaiiieHHy0 nuHpopmanuio aias UII.

Pasznen 3 HpﬂMLIe U IIJTOCKOCTH B ITIPOCTPAHCTBE. KOOPI[I/IHaTBI H BEKTOPLI B IIPOCTPAHCTBE.
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60, 61

IoBTopenue mianumMerpuu. OCHOBHbIE MOHATHS CTEPEeOMETPHH.

Conepxxanne ywyeOHoro wmarepuana: OcHOBHbIE (UTypbl, (AaKTBI M TEOPEMbl IUIAHUMETPHUH.
OcHOBHBIE TMOHATHUS CcTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBo. IlonsTue 00
AKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

62, 63

IIpsvMble 1 m1ockocTu B npocrpancrse. [lapa/uielbHOCTh NPAMBIX, NPAMON M IJIOCKOCTH,
ILUIOCKOCTei.

Conepxanne ywyeOHOro wmarepuana: BzauMHOe pacnonoXeHue MpsSMbIX B IPOCTPAHCTBE:
IIEPECEKAIOINECs, MapajulesIbHbIe M CKpeluBaromuecss npsmele. [lapamienbHOCT HPSAMBIX H
IUIOCKOCTEM B IPOCTPAHCTBE: IapajlleibHbIE IPSMbIE B IPOCTPAHCTBE, NApajUIEIbHOCTb TPEX
IPSAMBIX, MAPAJUIEIIBHOCTD MPSAMOW M IUIOCKOCTH. YTJbl C COHAIPABJICHHBIMH CTOPOHAMH, YIOJI
MEXAYy MNPSAMBIMU B IIPOCTpaHCTBE. llapanenbHOCTh IUIOCKOCTEH: MapalljielbHBIE INIOCKOCTH,
CBOICTBa MapajuleNbHbIX IUIocKocTel. [IpocTeiimne npocTpaHCTBEHHBIE (UTYPBI Ha MIIOCKOCTH:
TeTpa’ip, KyO, mapajuieJenuIe], IOCTPOSHHE CeUeHHH.

CamocrosrenbHas paboTa B popme MHIuBUAYanbHOro npoekta Nel7. O6padorarh HalineHHy10 nHopmanmio 1ias UL

64, 65

IMepneHAUKYJIAPHOCTH NPSAMBIX U IIOCKOCTEIA.

Conepxanne  yuyeOHoro  marepuana:  [lepneHIUKYISpHOCTH  OPSAMOM U TUIOCKOCTH:
NEePIEeHIUKYISPHbIE MPSMbIE B MPOCTPAHCTBE, MPSIMbIE MAapaJJIC/IbHBIE U MEPIEHIUKYISIPHBIE K
IUIOCKOCTH, NpPHU3HAK MEPHEHAMKYSIPHOCTH NpPSIMOM M IUIOCKOCTH, TeOpemMa O NpsMOM
NEePIEeHIUKYISIPHON MIIOCKOCTH.

66

KoncyabTanus.

67, 68

Yrasl MeR1y NPAMBIMH M INIOCKOCTSIMH.

Copneprxanue yueOHOro marepuaia: YTJbl B IPOCTPAHCTBE: Yroj MEXKAY MPSIMOMl M MIOCKOCTBIO,
JBYTPAaHHBIA yroJI, JIMHEHHBIM yroia JBYrpaHHOro yria. llepneHauvkynssp W HakJIOHHBIE:
paccTosiHUe OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIUs (UTYpHI Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTD TNIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH JBYX IIOCKOCTEH.
TeopeMa 0 TpEX NepHeHAUKYIIIpax.

69, 70

KoopauHaThl 1 BeKTOpBI B POCTPAHCTBE.
Copnepxanne y4yeOHOro marepuana: BekTop Ha MIOCKOCTHM M B mpocTpaHcTBe. CiloXeHue u
BbIUMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha uucio. Pa3jnoxkeHue BekTopa Mo TpEM

OK 01, OK 02,
OK 03, OK 05,
OK 07
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HCKOMIIJIAaHAPHBIM BEKTOpPaM. HpaBI/IJ'IO IapajlICIICIIMIICA.

71, 72 | Pemienue 3aaadu. 2
Copepxanne yueOHOro Matepuaina: PemeHue 3amad, CBS3aHHBIX C TNPUMEHEHHEM MpPaBHII
JeHCTBUM ¢ BeKkTopaMu. lIpsmoyronpHas cucreMa KOOpPAMHAT B IIpocTpaHcTBe. KoopamHaThbl
Bektopa. [lpocreiiimue 3amaun B KoopauHaTax. Yroia Mexay BekTopamu. CkansipHoe
IIPOU3BE/IEHNE BEKTOPOB. BrIunciieHne yrioB Mexay IpsIMbIMU U IJIOCKOCTSIMHU.

73,74 | IlpakTuueckoe 3ausitue Nel4 KoopanHaThl 1 BeKTOPHI B IPOCTPAHCTBE. 2
CopnepxaHue MpakTUYecKoro 3aHATHS: KooOpAMHATHO-BEKTOPHBIM METOA IpH  PEUICHUH
TEOMETPUUYECKUX 3a]1au.

75,76 | IIpakmuueckoe 3anuamue Ne 15 IIpamsle u nnockocmu 6 nPAKMUYECKUX 3A0AUdAX. 2
Cooepoicanue npakmuuecko2o 3aHamus: (NpogheccuoHanbHO-0pUESHMUPOBAHHOE COOEPHCAHUE):
Pacrnionoxenne npsMbIX U MJIOCKOCTEN B OKPY)KAIOIIEM MHUpE (IPUPOAE, UICKYCCTBE, ApXUTEKTYpE,
TeXHHKE). Pelenre npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4.

CamocrosiTenbHas paboTta B popMe HHIAUBHTyaTbHOTO poekTa Nel18. O6padoTaTh HalineHnyo nHdopmamnuio niasa UIIL. 1

77,78 | IlpakTuueckoe 3aHsatHe Ne 16 Pemenue 3agau. IIpsiMble W MJIOCKOCTH, KOOPAMHATHI H 2
BEKTOP.

CopepxaHue IPaKTUYECKOTO 3aHATHs. Pelnenne 3a1a4 Ha HaX0XKI€HUE T'€OMETPUYECKUX BEINYNH
C MCIOJIb30BAaHUEM aIlllapaTa BEKTOPHON anreopsl.
79 KonTposbnas padora Ne2. [IpsiMmble ¥ IJ10CKOCTH B pocTpaHcTBe. KoopAMHATHI M BEeKTOPBI 1
B IIPOCTPAHCTBeE.
Pa3nesa Ne4 OcHoBbl TpuroHomerpuu. Tpuronomerpuyeckne (pyHKIUM. 26

80,81 | OcHOBBI TPHTOHOMETPHH. 2 OK 02, OK 03,
Conepkanne yueOHOro Marepuaia: CHHyC, KOCHHYC M TAHT€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, OK 04, OK 05,
apKKOCHHYC, apKTaHI'€HC YNCJIOBOTO apryMeHTa. TpuroHomMeTpudeckas OKpy>KHOCTb, OIIPEJIECIICHHE OK 06
TPUTOHOMETPUUECKUX (QYHKIIMM YHUCIOBOTO apryMeHTa.

82,83 | lIpakTtuyeckoe 3ansaTHe Ne 17 OCHOBBI TPUTOHOMETPHH. 2
CopepxaHue NPaKTUUECKOTO 3aHSTHS. BBIYMCICHHE CHHYCa, KOCHHYCa, TaHI'€HCa, apKCHUHYca,
ApKKOCHHYCA, ApKTaHI'€HCA YHCIOBOI0 apryMEHTA.

84,85 | OcHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA. 2
Conepxxanne ydyeOHoro wmarepuana: IlpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUH.
OCHOBHbBIE TPUTOHOMETPUYECKUE (OPMYIIBI.

CamocrogrenbHas paboTa B hopme nHauBuaAyansHoro npoekta Nel9. O6padorars HaligeHHY10 nHpopmaumio niast UII. 1

86, 87 | IlpakTuyeckoe 3ausitue Ne 18 IlpeoGpa3oBanne TPUTOHOMETPUYECKUX BhIPasKeHHUId. 2

CozeprxkaHue MPaKTUYECKOT0 3aHATHI: MPEoOpa30BaHNs TPUTOHOMETPUUYECKUX BBIPAKCHHI.
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88, 89

Tpuronomerpuyeckue GyHKUNH, UX CBOMCTBA U rpaguKH.
Copnepxxanne yueOHoro marepuana: Oynxus. [lepuoguueckue ¢pyHkuuu. TpuroHoMeTpudeckue
GYHKIIMH, UX CBOMCTBA U TpadUKH.

CamocrositenbHas pabora B popme MHIMBUAYATBHOTO mpoekta No20. O6padoTarh HaiiieHHY0 uHGopmanuio ajsi UII.

90, 91

IIpakTnyeckoe 3ansitue Ne 19 Tpuronomerpuyeckue PyHKUMHM U UX rpauku.
CogepxaHue MPAKTUYECKOTO 3aHATHSA: MPEoOpa3oBaHHWE TPUTOHOMETPUUECKUX

G YHKIHA.

rpaduKoB

92, 93

TpuroHomerpuveckne ypaBHeHUs] U HEPABEHCTBA.
Copepxanue ydeOHOro Marepuana: PerieHue TPUTOHOMETPUYECKUX YPaBHEHMIA.
TPUTOHOMETPUYECKUX HEPABCHCTB.

[Tpumepsr

CamocrosiTenbHas pabota B popme HHAMBHyanbsHOro mpoekTa Ne21. O6padoTaTh HalineHHyo nngopmanuio nias UIIL.

94, 95

HpaKTH‘leCKOE 3ausaTue Ne 20 Pemenne TPUTOHOMETPUIECCKHUX ypaBHEHI/Iﬁ H HEPABECHCTB.
Conep;xaHI/Ie IMPAKTUYCCKOI'O 3aHATHA: PCHICHHUC TPUTOHOMCTPHUUCCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

96

KoncyabTanmus.

97, 98

Ilpakmuueckoe 3anamue Ne 21 Hcnonv3oeanue mpuzonomempuu ¢ npogpeccuonanvhoii cghepe.
Cooepoicanue npakmuyecko2o 3aHamus: (MpogpeccuonanbHO-0pUESHMUPOBAHHOE COOEPHCAHUE):
[IpoBenenue mpakTHUECKUX pacueToB Mo (Gopmyiam TpuroHomerpuu. Mcnonb3oBaHue rpadukos
GYHKIME U1 UCCIIEIOBAHMS MPOLIECCOB W 3aBUCUMOCTEH, KOTOpPHIE BO3HHUKAIOT MPHU PEIICHUU
3a/1a4 U3 IPYruX Y4EOHBIX TUCIUIUINH M PeaJbHOM KU3HU.

99, 100

IIpakTnyeckoe 3ansiTe Ne 22 Pemenue 3a1a4 TPUrOHOMETPHH.
CopepxaHue pakTU4eckoro 3aHsaTus: TpuroHomerpuueckre QyHKINN, TOXKAECTBA U yPaBHEHUSI.

101

KonTpoJsbsnas paboraNe4. OcHoBbI TpUTroHOMeTpUH. TpUroHOMETpHUYECKHE (PYHKIMH.

CamocrositenpHast pabota B hopme HHANBUAYATbHOTO MpoekTa Ne22. O6padoraTs HaiiieHnyo ungopmaumio aias UIIL.

Pa3pgea 5.

MHOrOrpaHHMKH U TeJIa BPALLCHHS.

102, 103

MHoOrorpaHHuKH.

Copepxanne ydyeOHOro wmarepuana: [loHATHE MHOrOrpaHHHMKAa, OCHOBHBIE  DJIEMEHTBI
MHOTOI'PAHHUKA, BBIITYKJIbIE M HEBBITYKJIbIE MHOIOTPAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Tpusma:
N-yroibHas NMpU3Ma; TPaHU U OCHOBAHUS TNPHU3MBI; MpsMas U HAKIOHHAS TNPHU3MBI; OOKOBas U
IIOJIHAsL TIOBEPXHOCTh Npu3Mbl. [lapamienenunen, npsMOYTrOJbHBIN MapauIeNCNUNe] M €ro
cBoiicTBa. [lupamMuaa: n-yronpHasi mupaMu/a, TpaHH U OCHOBAHUE MUpPaMUbl; OOKOBas W MOJIHAs
IMMOBEPXHOCTH MUPAMUBI; IIpaBUJIbHAA U yC@'—IéHHaSI nrupamMua. OJIeMEeHTHI IMMPU3MBI U TUPAMUBI.

104, 105

IpakTnyeckoe 3ansaTue Ne 23 Pemenne 3aaay.
Co;[epn(aHI/Ie MPAKTUYCCKOI'0O 3aHATHA: Brraucnenne 31eMEHTOB MHOT'OT'PaHHUKOB:
JIMarOHAJH, YTJIbL.

p&opa,

OK 01, OK 02,
OK 05, OK 06,
OK 07
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CamocrosiTenpHas padborta B hopme HHANBUAYATbHOTO MpoekTa Ne23. Oopadorarh HaliieHHYI0 nHpopManuio s UII.

106,107

IIpaBuIbHBIE MHOTOTPAHHUKH.

Copepxanne yueOHOro wmatepuana: [IpaBuibHbBIE MHOTOTpAaHHUKU: TIOHATHE MPABUIBLHOTO
MHOTOIpaHHUKA; MpaBWbHAs NpU3Ma U MpaBWIbHAs MNHPaMHUJIA; MpaBUJIbHAS TPEYroJibHAs
nupaMujia U TOpaBWIBHBIA TeTpasap; kyO. IlpencraBienue o mpaBUIIBHBIX MHOTOTPAHHHUKAX:
OKTa’JIp, 10JIeKadAp U ukoca’ap u Ap. CedeHus Ipu3Mbl U IUPaAMUJIbI.

108, 109

[Inomaab NOBEpPXHOCTH MHOTOTPAHHHKOB.
Conepxxanmne yuebHoro marepuana. Ilnomans OOKOBOH MOBEPXHOCTH W TOJHOH MOBEPXHOCTH
npsIMOM TPHU3MBI, IJIOLAJb OCHOBAaHUH, TeopeMa O OOKOBOW MOBEPXHOCTH MPSMOM MPHU3MBL.
[Tnomanps GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABWILHOW MHPAMHJIBI, TEOpeMa O IUIOUIaIN
OOKOBOH MOBEPXHOCTH YCECUEHHOMN MUPAMUJIBI.

110,111

IIpakTnyeckoe 3ansaTue Ne 24 Pemenue 3aaay.
ConeprkaHe NPAKTUYECKOT0 3aHATHsL: pellICHHE 3a/jay Ha BBIYMCIICHUs IIJIONIA 1ei TOBEPXHOCTEH.

CamocrosiTenbHas paboTta B popMe HHIUBHIyaTLHOTO poekTa No24. O6padoTaTh HalineHHy0 nHdopmamnuio niasa UIIL.

112,113

uauHap.

Conepkannie  yueOHoro  martepuana:  [{unumHapuueckass  NOBEPXHOCTh,  00pasyroliue
MUIMHIPUYECKON MOBEPXHOCTH, OCh IMJIMHIPUYECKOW ToBepXHOCTH. LlunmuHmp: ocHOBaHus u
0OOKOBasi MOBEPXHOCTH, 00Opa3yIoIasi U OCh, IIIOMIAAb OOKOBOM M MOJIHOM MOBEepXHOCTH. Pa3BepTka
munHIpa. M300paxeHne Ha TIOCKOCTH.

114,115

IIpakTuyeckoe 3ansaTue Ne 25 Pemenne 3a1au.
CopepxaHue MPaAKTHISCKOTO 3aHITHSI: PEIICHHUE 33J1a4.

116, 117

Konyc.

Conepxanne ydeOHOro wmarepuana: KoHudeckass NOBEpXHOCTb, OOpa3yrolne KOHHYECKOH
MOBEPXHOCTH, OCb M BEpIIMHA KOHMYECKOW MOBepxXxHOCTH. KOHyC: OCHOBaHHME M BepILIUHA,
oOpa3yromias 1 0Cbh, IUIOMIA b OOKOBOM M MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yromniue
U BBICOTA, OCHOBaHMsI ¥ OOKOBasi MOBEpXHOCTh. PazBepTka koHyca. M300pakeHne Ha IIIOCKOCTH.

118

Koncyabranus.

119, 120

IIpakTnyeckoe 3ansiTue Ne 26 Pemenne 3aaau.
Conep:kaHue NPaKTHUECKOTO 3aHATHL: PELICHUE 3a1a4.

121,122

Coepa u map.

Conmepxanne ydeOHOro wmarepuana: Cdepa wm map: UEHTp, paawyc, IUAMETp, IUIOMIAIb
noBepxHOCTH cephl. B3anmHoe pacmonoxeHue chepbl U IUIOCKOCTH, KacaTellbHas MIOCKOCTh K
cthepe, iomanb chepsl. M3o0pakeHne Ha MIOCKOCTH.

CamocrosrenbHas paboTa B popme nHIuBuAyansHOro npoekta Ne25. O6padorars HaligeHHYI0 nHpopmanuio nast UI1.
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123,124

IIpakTuyeckoe 3anaTue Ne 27 Pemenue 3aaau.
CopepxaHue MPaKTUISCKOTO 3aHITHS: PEIICHHUE 3a]1a4.

125, 126

O0beMbl U IJIOIIAAU TOBEPXHOCTEN TeJl.

Cognepxanne ydeOHoro marepuana: [lonstue o0 o0béMe Tena B mpocTpancTBe. OCHOBHBIC
cBoiicTBa 00bEMOB Tenl. Teopema 00 00bEME MPSAMOYTOJILHOTO TApAJLICIICITUIICIA U CICACTBUS U3
He€. o0beM mupamuabl U npusMbl. O0BEM muIMHAPa, KoHyca. OO0BEM Imapa U oMb CQEpsl.
[TomoGHbIe Tena B mpoctpancTBe. COOTHOIIECHUS MEXIY IUIOMIAISIMH MOBEPXHOCTEH, 00bEMaMu
noo0HbIX Ten. CeueHWs UWIMHIpA (MApaJIeIbHO W MEPHEHAUKYISIPHO OCH), CEYCHHS KOHYCa
(mapasuielbHOE OCHOBAaHHWIO W TPOXOJAIICEe Yepe3 BEpIIUHY), CEYCHHUs Iapa. MHOTOTpaHHUK,
OMMCAHHBIN 0KOJIO0 cepbl; chepa, BIMCAaHHAS B MHOTOTPAHHUK WJIM B TEJIO BPAILICHUS.

127,128

Ilpakmuueckoe 3anamue Ne 28 Jleuxcenue 6 npocmpancmee. Ceuenus u KomoOuHayuu
nPOCMPAHCMEEHHBIX (huzyp 6 npogheccuonHanrbHbvIX 3a0a4ax.

Cooeporcanue npaxmuyuecko2o 3aHamust. (NpogheccuoHarbHO-0PUEHMUPOBAHHOE COOEPIAHCAHUE):
CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIHHO TOYKH, MPSIMOM, TIIOCKOCTH. DJIEMEHTHI
CHMMETPUM B MNHUpaMHUAaX, Mapajljiejenuneaax, MpaBWIbHBIX MHOrorpaHHukax. CUMMeTpus B
NpHUpOJIe, APXHUTEKType, TEXHUKe, B ObITy, B mpodeccun. lcmonp30BaHUE IBUKCHUA B
MIPOCTPAHCTBE MpHU pemeHun 3anad. [locTpoeHne ceuyeHuid MHOTOIPAHHMKOB M TeJl BpalllCHHUS.
Meron cnenoB. KomOuHanus Ten BpamieHUss 1 MHOTOTPAaHHHUKOB. Mcronb3oBaHUEe KOMOMHAIIMI
MHOTOIPAHHUKOB U TEJ BPAILIEHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax.

129, 130

IpakTnyeckoe 3ansaTue Ne 29 Pemenne 3a1a4y. MHOrorpaHHUKH U TeJia BpalleHUsl.
CopnepxaHue MPaKTUYECKOrO 3aHATHs. BeluncieHune BenmuuuH (JUIMHA, Yros, o0beM, IUIOLIa/lb
MOBEPXHOCTH) F€OMETPUUECKUX (UTYp, UCHOIb3Ys U3ydyeHHbIe hopMyiibl U MeToabl. [locTpoeHue
CEUEHH MHOTOIPaHHHKOB METOAOM CJEJIOB, BBIMOJHEHUE (BBIHOCHBIX) IJIOCKUX YepTeked u3
PUCYHKOB MTPOCTHIX O0BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

131

KontpoabHasi padora Ne 5 MHOrOrpaHHHUKH U TeJia BpallleHUsl.

Pazpea 6.

IIpousBoaHas u nepBoodpa3Has PyHKIHUH.

39

132, 133

MOHOTOHHOCTB ¥ IKCTpeMyMbl GyHKUHMHU. TOUYKH IKCTpeMyMa.
Copnepxanune yueOHOro wmatepuana: [IpoMexyTku MOHOTOHHOCTHM (YHKIMHU. MakCUMyMbl U
MUHUMYMBI QyHKIMH. Hanbounplee 1 HauMeHbllee 3HaueHne (DYHKIIMU Ha IPOMEXKYTKE.

CamocrodarenbHas paboTa B popme HHIUBUAYaTbHOTO TpoekTa Ne26. O6cyauTh HH(OPMALUI0, HAIEHHYI0 B Pa3HbIX
HCTOYHHUKAX.

134, 135

IHonsTre HenpepbIBHOCTH (PyHKIUH. MeTO HHTEPBAIOB.
HenpepsbiBable QpyHKIMN. MeTOA MHTEPBAJIOB JUIsl pEILICHHsI HEPABEHCTB.

136, 137

IIpakTyeckoe 3ansaTHe Ne 30 MeTox HHTepBaJIOB.
CopneprkaHue MPaKTUYECKOT0 3aHATHsI: MeTo] MHTepBaJIOB /JIsl pEIIEHUs] HEPABEHCTB.

OK 01, OK 02,
OK 03, OK 04,
OK 07
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138

Koncyabranus.

139, 140 | lIpousBoaHas. 'eoMeTpuueckuii 1 GuU3NYeCKUii CMbIC]T NPOU3BOIHOM.
Conepxkanne yueOHOoro Marepuana:. [IpowsBomHas ¢yHkKiuu. ['eomeTpuueckuii U (QpuU3NUECKHA
cMbIcil  Tpou3BogHOW. IIpom3Bonnbie d3neMeHTapHbIX (QyHKIUE. DopMynbl HAXOXKACHUS
IPOM3BOJIHON CYMMBI, IPOU3BEIEHHUS U YaCTHOIO (DYHKLIHUH.

141, 142 | lIpakTuueckoe 3ansitue Ne 31 IlpousBoanas.

COI[ep)KaHI/IC IMPAKTUYCCKOI'O 3aHATHA . Haxomz[eHHe IIPON3BOAHEBIX.

CamocrosTenbHas paboTa B popMe WHIMBUIYTLHOTO MpoekTa Ne27. BoInoJHUTH NUcbMeHHY10 yacTh UII.

143, 144

MoHOTOHHOCTH (PYHKIHHU. TOYKH IKCTPpEMyMa.
Conepxkanne ydeOHOoro marepuania: [IpuMeHeHune mpou3BOAHOM K HUCCIENOBaHMIO (YHKIMMA Ha
MOHOTOHHOCTb U SKCTPEMYMBL.

145, 146

IIpakTnyeckoe 3ansaTue Ne 32 [IpumMeHeHue NPOU3BOIHOM.
CopneprkaHue MpakTUyeckoro 3aHsatus: [IpuMeHeHne npou3BOJHOM K UCCIIEN0BaHUIO (QYHKLIUN Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBL.

147, 148

Haubonbiee 1 HauMeHbIIee 3HaYeHUsA QyHKIMH.

Conepxanne yueOHoro marepuana: HaxoxaeHue HamOONbIIEr0 M HAMMEHBLIETO 3HAYEHUS
¢yHkMM Ha otpe3ke. [IpumeHeHHE NPOU3BOAHON A HAXOXACHUS HAWIYYIIETO PEHICHHS B
NPUKIAJHBIX 3a/ladyax, /s ONpeAesieHHs CKOPOCTH IMpolecca, 3aJaHHOro Qopmynoi uiu
rpaduKoM.

CamocrosrenbHas padota B popme HHIuBUAYaIbHOrO poekTa Ne28. BeinoiHuTh nucbMeHHY 10 yacth MUII.

149,150 | IpakTuueckoe 3ansitue Ne 33 Haxoxnenue HauMOOJbIIET0 W HAMMEHbIEro 3HAYEHHUS
dyHKuum.
ConepxaHue NMPaKTHUECKOro 3aHATHS: HaxXokneHne HaumOONBIIET0 W HAaUMEHBIIETO 3HAYCHHS
byHKLINU.

151, 152 | IIpakmuueckoe 3anamue Ne 34 Haxoxcoenue OnmumaivHO20 pe3yibmama ¢ HOMOWbIO

npPoOU3800HOIL.

Cooeporcanue npaxmuyecko2o 3aHamus. (npogheccuoHatbHO-0PUEHMUPOBAHHOE COOEPAHCAHUE):
[IpuknanHeie 3aa4d, B TOM YHCJIE COIUATBHO-DKOHOMUYECKOTO U (DU3MUECKOTO XapakTepa, UX
pelIeHHne CPEICTBAMU MAaTEMAaTHIECKOTO aHAIN3a.

CamocrosTernbHas paboTa B popMe HHIMBUAYILHOTO ITpoekTa Ne29. BpInoJHUTHL IucbMeHHY10 YacTh UL

153, 154 | [lepBooOpa3Has GpyHKIIUM.
Coneprxanne yuebHoro marepuaina: I[leppoo6pasnas. Tabnuia nepBooOpa3HbIX.
155, 156 | [IpakTuyeckoe 3ansTue Ne 35 [lepBooOpa3nasi pyHkium.

ConeprxkaHye MPaKTUYECKOTO 3aHATHS: HaX0XKJICHHUS IEPBOOOPA3HOIA.

28




157,158 | [laomaab kpuBoJuHeiiHO Tpanenun. @opmyiaa Helotona — Jleiitonuna. 2
Copneprxanne yuebHoro Marepuana: Materpan, ero reoMmeTpudeckuii 1 pU3MIeCcKuil CMBICI.
159 KoncyabTanus 1
CamocrosrenbHas pabota B popme naauBuayansHoro npoekta Ne30. BeinoaiHuTh nucbMeHny1o yacts UI1 1
160, 161 | IpakTuyeckoe 3ansaTre Ne 36 [L1omaab KPUBOJIMHEHHOM Tpaneun. 2
ConeprkaHue MpaKTUYECKOro 3aHsATHs: Beruncnenue unrerpana no gopmyne Herotona-JleiiOnuna.
162, 163 | [IpakTuyeckoe 3ansiTue Ne 37 [IpuMeHeHne MPOM3BO/IHOI U MEePBOOOPa3HOiIi PyHKIIHU. 2
CopepxaHue NpakTUYECKOro 3aHATUs: Pelienue 3a1au Ha NIpUMEHEHNE [TPOU3BOIHON U UHTErpaia
JUIS BBIYHMCIIEHUS] QU3NYECKUX BEITMYMH U TUIOMIAJICH.
CamocrosrenbHas padota B popme nHIuBuayansHoro nmpoekra Ne3 1. Beinoanuth nucbMennyio yacts UIIL. 1
‘ 164 KonTposbHas pabora Ne6 IlponsBoaHasi M MHTerpaJ. 1
Pa3nen 7. Teopusi BepoATHOCTEH M CTATHCTUKA. 45
165, 166 | IIpakTuyeckoe 3ansaTue Ne 38 [IpeacraBieHue JaHHBIX H ONMCATEIbHAS CTATHCTHKA. 2 OK 01, OK 02,
CogeprkaHue MpakTHIeCKoro 3aHATHs: [IpeacTaBineHne JaHHbBIX C MOMOIIBIO TaOJIUIl U THarpaMM. OK 03, OK 04,
Cpennee apudmMerndeckoe, MeIaHa, HauOOJbIEe M HAUMEHBIIICEe 3HAYCHHMS, pa3Max, TUCIIEPCHS, OK 06
CTaHJapTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.
CamocrosiTenbHas pabota B popme nHanBuayanbHoro npoekra Ne32. Ogopmurs UII. 1
167, 168 | Cayuaiinble co0bITUsi. Onepanun HaJ cOOLITHUSIMH. 2
Copnepxanue yueOHoro marepuana: CiydaliHble SKCIIEpUMEHTHI (OIBITHI) U CIy4yailHble COOBITHS.
DOnemMeHTapHbIe COOBITHS (MCXOJbI). BeposTHOCTH Ciy4ailHOrO COOBITHA. BIM30CTh 4acTOTHI U
BEPOATHOCTH cOOBbITHI. CiyyaliHble OMNBITHI C PABHOBO3MOKHBIMH 3J€MEHTAPHBIMU COOBITUSIMH.
BeposTHOCTH COOBITHI B OMBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMH.
Onepanuu  HajJ COOBITMSIMU: TIEpeceueHue, OOBEIWHEHUE, MPOTUBOIOIOKHBIE COOBITHS.
Juarpammsl Oiiniepa. @opMyiia CI0XKEHUS BEPOATHOCTEH. YCIIOBHAs BEPOSITHOCTh. Y MHOXKEHHE
BeposATHOcTel. JlepeBo  ciywallHOro »skcnepuMeHta. @opMmyna TMOJHOW  BEPOSTHOCTH.
He3zaBucumslie coObITHS.
169, 170 | IIpaxmuueckoe 3anamue Ne 39 Beposmuocms ¢ npogheccuonanvHuix 3adauax. 2
CoOeporcanue npakmuuecko2o 3auamus: (npogeccuoHanbHO-0pUeHMUPOBAHHOE COOEPHCAHUE):
[lepBuunas 0O6paboTka cTaTUCTUYECKUX NaHHBIX. ['paduueckoe mx mpeacrasienue. Haxoxaenue
CPEIHUX XapaKTepUCTHK, HaOmoJaeMbIXx JaHHbIX. OIlleHKa BEpPOSITHOCTH COOBITHS B
poeCCHOHAIBHON JEATENHHOCTH, pelieHue MTPOo(eCCHOHATBHBIX 3a7a4 Ha BEPOSITHOCTh COOBITHS,
IPUMEHEHHE CTATUCTUYECKUX METOJIOB JUIsl peleHHsl Mpo(eCCHOHABHBIX 3a/1ay.
CamocrosiTenbHas pabota B popme nnauBuayansHoro npoekra Ne33. Ogopmuts UII. 1
\ 171,172 \ DJieMeHTbl KOMOMHATOPUKH. 2
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Copnepxanne ydeOHoro marepuana: KomOunaropHoe mpaBuio ymHOxeHHs. [lepecTraHoBku u
dakropuan. Yucno coueranuit. Tpeyronpauk [lackans. @opmyna 6uHoma HetoToHa.

173,174

IpakTuyeckoe 3ansaTue Ne 40 KomOunatopuka.
ConeprkaHue MPaKTUYECKOTO 3aHATHS: PEIICHHE 3a1ay.

CamocrostenpHas pabota B hopme nHauBUAyanbHOTO 1poekTa Ne34. IlogroroBurs UII k 3ammTe.

175, 176

Cepuu nocJjie10BaTeIbHbIX UCIBITAHUIA.

Conepxkanne yueOHOro Matepuana: buHapHbli ciydaliHbIN ONBIT (MCIIBITAHKUE), YCIIEX U HEyaayva.
HezaBucumbie wucnbitanusi. Cepus HE3aBUCHUMBIX HCHBITaHMM 10 miepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIBITaHUN bepHymu.

CamocrositenbHas paboTta B popMe HHAUBHIYyAITbHOTO TipoekTa Ne35. Moarorosurs UII k 3amure.

177,178 | Cayuaiinble BeJIMMMHBI U pacnpeaeeHusd.
Conepxkannie yueOHOro warepuana: CrnydaiiHas BenuuuHa. PacnpeneneHue BepoOsSTHOCTEH.
Huarpamma pacnpenenenusi. [Ipumepsl pacnpeneneHuii, B TOM 4YHCIE, TE€OMETPHUYECKOE W
OMHOMHUAJIBHOE.

179,180 | Yuc/joBble XapaKTEPUCTHKHU CIYyYAHHBIX BeTUYHH.

COI[ep)KaHI/IC yqe6Horo MaTepuaia. YucnoBbie XapaKTCPHUCTUKHU CJ'Iy‘IB.fIHBIX BCJIMYHMH:
MAaTCMATUUYCCKOC OKMJAaHNUEC, TUCIICPCUA U CTAHAAPTHOC OTKJIIOHCHUC.

CamocTosTenbpHas padoTta B popMe HHAUBUAYATLHOTO TipoekTa Ne36. BeimoiHuth npe3entauuio aias UIL.

181, 182 | MaTemaTu4ecKkoe OKUAaHUE CAYYANHON BeTUIUHBI.
Cogepxanne yuyeOHOro marepuana: [IpuMepsl mpuMeHEHHS MAaTEMaTHUYECKOrO OXHAaHUS, B TOM
yHclie B 33jJa4ax M3 MOBCEIHEBHOH >XM3HM. MareMaTHdecKoe 0)XKHMJaHue OMHApHOW ciydaiiHOM
BEJIMYMHBI. MaTeMaTuuecKkoe OXHAaHWe CYMMBI CIy4alHBIX BeIMYMH. MareMaTudeckoe
0XKHMJIAHHE U TUCTIEPCHUSI TEOMETPUUECKOTO U OMHOMHAIHLHOTO PACIIPECIICHHI.

183, 184 | IIpakTuyeckoe 3ansaTue Ne 41. Pemenue 3agau.

ConepmaHI/Ie yqe6Hor0 MaTepuajia. peuICHNUe 3a4a4 Ha BEIYMCIICHHE MATECMATHYCCKOTO OKUIAHUS.

CamocrositenpHas pabota B hopme nHANBUAYyaTbHOTO 1TpoekTa Ne37. BeimoHuTs npe3entanuio ais UII.

185, 186 | 3akoH 0oabIINX YHCEJI.
Copnepxanne yuyeOHOro Marepuana: 3akoH OOJBIIMX YHCEN M €ro pojib B HayKe, MPUPOAE U
obmectBe. BBIOOpOYHBINM METO] MCCIICTOBAHUMN.

187, 188 | HenpepbiBHbIe ciy4aiiHble BeJU4YMHbI (pacnpenenenusi). HopmaibHoe pacnpeneieHue.

Copnepxanne yyeOHoro martepuana: [Ipumepsl HempepbIBHBIX ciydailHbIX BenuuuH. [loHsiTHE O
IUIOTHOCTU paclpeneieHus. 3aJaul, IpUBOJAIINE K HOpMalbHOMY pacnpezeneHuto. Ilonarue o
HOPMaJIbHOM PACIPENCICHHH.

CamocrostenbHas padorta B hopMe HHIUBHIyaTbHOTO TipoekTa Ne38. BpimotHuTh npe3entauuio ais UI1.
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189, 190 | IIpakTuyeckoe 3anaTue Ne 42, Pemenue 3agay. 2

ConepkaHnre MPAKTUYECKOTo 3aHATUs: PemieHwe 3agad 1O TEOPUU  BEPOSITHOCTU

MaTEeMaTUYeCKOW CTaTUCTUKH.
191 KonTpoJsbHnasi padoraNe7. Teopusi BeposiTHOCTel U CTaTHCTHKA. 1
192, 193 | KoncyabTanus 2
CamocTosTenpHas padoTta B popme HHAUBHAYyaIbHOTO TipoekTa Ne39. IloaroroBuTh 3ammTHoe c1oBo s UIIL. 1
| 194 | Koncyapranus 1
CamocrostenbHas padora B hopme HHIUBHTyanbHOTo Tpoekta Ne4(). BoicTynurs ¢ 3ammuroii UI1. 1
195, 196 | KoncyabTanus 2
197-200 | Dk3amen 4
240

Jl1st XapaKTepUCTUKU YPOBHSL OCBOEHHS y4eOHOr0 MaTepualla UCIIOJIb3YIOTCS Cileytole 0003HaueHus:
1 — o3HaKOMUTENBHBIN (Y3HABAaHHE paHEe U3YYEHHBIX OOBEKTOB, CBOWCTB);
2 — penpoyKTUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTH 110 00pasily, MHCTPYKLIUU WU MO/ PYKOBOJCTBOM);

3 — MPOAYKTUBHBIN (IJTAHUPOBAHUE U CAMOCTOSITEIIFHOE BBIITOJHEHHE ACATEIEHOCTH, pEIIeHHe TPOOJIEMHBIX 3a71aq).
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3. YCJIOBUS PEAJINBAIIUU PABOYEN ITPOI'PAMMBI YYEBHOT' O ITPEJIMETA
OVII.12 MaTemaTuka: ajiredpa u Hayaja MaTeMAaTHYeCKOr0 AaHAJIN3a; reOMeTPHsi; BEPOATHOCTh
U CTATHCTHKA
3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00ecleYeHUIo:

O6opynoBanue yaeOHOM ayTUTOPUU:

- I0CA/I0YHbIE MECTa MO KOJIUYECTBY CTYJCHTOB;

- pabouee MeCTO IpernoiaBaTers;

- 00beMHbIE MOJIENT MHOTOTPAHHUKOB, TEJI BPAIICHHUS;

3.2. UnopmannonHoe odecnevyenne 00y4eHust
[lepeueHp peKOMEHyeMbIX YU€OHBIX U3JJaHUM, HHTEPHET-PECYPCOB, IOIIOIHUTENIBHOMN JIMTEPATypHI
OcHOBHBIE NeYaTHbIE U 3JIeKTPOHHbIE HCTOYHUKM:

1. TI'puropses, T.H. CabypoBa «MaTemaTukay yaeOHUK «Akagemus» 2020 r

2. T'puropses, C.B. UBonruna «Matemaruka» yueOHUK M. M3narensckuii nenTp «Axagemus» 2020
r

3

bammakoB M.M1. Maremaruka YueOuuk M. U3narensckuii nentp «Axagemusi» 2020 r

JlonmoJHHUTEeIbLHAS JIUTEpaTypAa:

1. AmumoB UIL.A., KO.M. Konsrun, 10.B. Cunopos, H.E. ®enopora, M.U. [llaGynun. AnreGpa u
Hayana aHanu3a. YueOHuk g 10-11 kmaccoB 0oO0mieoOpa3oBaTeNbHBIX — yupexkIeHuH. M.»
[Ipocsemenue» 2007

2. Aranacsan JI.C., B.®. Bbyry3os, C.b. Kamomnes, JI.C. Kucenea, D.I'. Ilo3msk. ['eomerpus.
YueOuuk s 10-11  kimaccoB o6mieoOpazoBaTenbHbIX — yupexaeHuid. M.M3garenbckuii  1om
«IIpocsemenuer, 2000

3. bammakoB M.U. «Maremaruka. COopHHK 3a1a4 npodriibHON HanpaBiaeHHOCTH» 2019 r. Akagemus
4. bammakoB M.U.. Matematuka M. U3gatenbckuit ieHTp «Akagemusi», 2014 rox

5. Konmoropos A.H., A.M. A6pamos, FO.I1. Ayaauusa, 5.M. UBnes, C.U. [lIBapuOypr. Anrebpa u
Hayana aHanu3a. YueOHuk g 10-11 kmaccoB 0O0mieoOpa3oBaTeNbHBIX — yupexkIeHUH. M.»
[Ipocsemenue» 2007

HHTepHET-pecypcehbl:

1. http://www.uchportal.ru/yaurensckuii mopra
2. http://www.uchportal.ru/

3. http://urokimatematiki.ru/videorassylka.html
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEIMETA
OVIIL.12 MatemaTuka: ajredépa u Ha4ajIa MaTeMaTH4YeCKOI0 AHAJIU3a; TeOMEeTPHUsi; BEPOSTHOCTh
U CTATHCTHKA

KoHTpoJib U oLleHKa pe3ylbTaTOB OCBOCHHUS MPeaMeTa OCYIIECTBISETCS MpernoaBaTesieM
B IPOIIECCE MPOBEICHUS KOHTPOJIBbHBIX pa0OT M ClIayM K3aMeHa.

O0mas KoMIeTeHus Pazngen THIl OLIEHOYHBIX
MepOonpPUATHI
OK 01 Bseibupare cmocoObl pemenus 3amad | Pazmensr 1, 2, 3,5, | koHTpOoNbHAs paboTa
npodeCcCuOHATBHON neaTellbHOCTH | 6, 7

MPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM

OK 02 Hcnonws3oBarh coBpeMeHHbIE cpeactBa | Paznensi ¢ 1-7 KOHTpOJIbHas paboTa
TIOUCKa, aHanM3a u MHTEPIIpETaNN
uHpopManuu, 1 UHOOPMAIIMOHHBIE TEXHOJIOTHH
IUIS  BBIIOJHEHHUS 337a4  NPO(peCcCCHOHAIBHON
JeSTEeTbHOCTH

OK 03 [IInanupoBarb u  peanu3oBbiBaTh | Pasgensl 1, 2, 4, 6, | KOHTpoJbHas paboTra
coOcTBeHHOE TTPO(PECCHOHATILHOE U JIMYHOCTHOE | 7
pa3BHUTHE, IPEIIPUHUMATEIBCKYIO JIEATEIBHOCTh
B mnpodeccuoHaIbHON cdepe, HCIOoIb30BaTh

3HaHUSA 10 IIPaBOBOM U (buHaHCOBOM

IPAMOTHOCTH B  Pa3jiUYHbIX  KU3HEHHBIX

CUTYAaIHIX

OK 04 DddextuBHo B3aumoaeiictBoBaTh u | Pasznensi 1, 4, 7 KOHTpPOJIbHAs paboTa

paboTaTh B KOJUICKTUBE M KOMaH/Ie

OK 05 OcymiectBisaTh yCTHYIO M nHcbMeHHYI0 | Pasnmensi 1, 2, 3,4, | koHTponbHas paboTa
KOMMYHMKAIIMI0O Ha TOCYJAapCTBEHHOM S3BIKE | O

Poccuiickoit Oenepanuu c y4ETOM

OCOOCHHOCTEH COLMANBHOTO U  KYJIbTYpPHOTO

KOHTEKCTa

OK 06. [IposiBnsThH rpaxkaancko- | Pazmensr 1, 2, 4, 5, | KOHTpoJibHAsI paboTa
NaTPUOTUYECKYIO TO3ULUIO, JIEMOHCTPUPOBATH | 7

OCO3HAaHHOE MOBE/IEHNE

Ha OCHOBE POCCHUHCKHX TyXOBHO-HPaBCTBEHHBIX

IIEHHOCTEH, B TOM qUCJIIe

C Y4Y€TOM TIapMOHHU3AIIUU MCKHAIIMOHAJIBbHBIX
U MCXKPCIUTHO3HBIX OTHOmeHHfI, IMPUMCHSATH
CTAaHAAPThI AHTUKOPPYIIIIUOHHOI'O ITOBCACHU A

OK 07 ConeiicTBOBATh coxpanenuto | Pazgensr 1, 2, 3, 5, | koHTpodpHas paboTa
OKpyKaromiel cpefpl, pecypcocOepexeHuro, | 6
IIPUMCEHATE 3HaHHA 00 W3MEeHEeHUHu KiiMMara,

MIPUHIATIBI OepexKIUBOTO MIPOU3BO/ICTBA,
3¢ PeKTUBHO NIEWCTBOBATh B YPE3BBIYANHBIX
CUTYaILUSIX
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