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1. TTACIIOPT PABOYEM INPOT'PAMMBI YYEBHOI'O ITPEJIMETA
OVYI1.04 MaTemaTHKa: ajJreopa u Ha4yaja MaTeMaTH4eCKOI0 aHAJIHU3a; FeoMeTPHs;
BEPOSITHOCTh U CTATHCTHKA

1.1. O6aacTh npuMeHeHHus padoueii MporpaMMbl

Pabouass mporpamma obmieoOpaszoBarenpHol yuebHoro mpenmera OVIIL.04 Maremaruka:

aﬂre6pa N Hadajla MaTreMaTU4YeCKOro aHajm3a,
MaT€MaTHuKu

npeaHa3Ha4ycHa JUIA HU3YyUCHUA

reOMETpHsl; BEPOATHOCTb U CTAaTUCTUKA
B TIpo¢eCcCCHOHATBHBIX 00pa30BaTEIbHBIX

opranmzaiusx CIIO, peammsyrommx cpenHee oOmiee oOpa3oBaHHE B Tpejeiax OCBOCHUS
OCHOBHOM mpodeccronansHoll oOpazoBarenbHol mporpammbl CITO (OITOIT CIIO) na 6asze

OCHOBHOTO 00miero oOpa3oBaHUs TpU TOJITOTOBKE CIEIUAIHCTOB

CpCAHCro 3BCHa MO

crenanbHOCTH 43.02.17 TexHOJI0THN MHAYCTPUH KPACOThI, BXOAAIICH B YKPYIMTHEHHYIO TPYIITY
npodeccuii/cnenuansaocteii 43.00.00 CEPBUC U TYPU3M.

1.2. Mecto mnpeamMera B CTPYKType OCHOBHOH TmpodeccHOHAIbHONH o0o0pa3oBaTeIbHOM
nporpammbl: npeamer OVIIL.04 MaremaTtuka: anreOpa M Havajga MaTeMaTHYECKOTO aHAIM3a,;
FeOMETpHsI; BEPOATHOCTh M CTATUCTHKA BXOAUT B 00IIe00pa3oBaTeibHble YdeOHbIE MPEIMEThl U
sBisiercs oos3arenbHol yacThio OIT CIIO no cnennansaocty 43.02.17 TexXHOJIOTHH MHAYCTPUH

KPAacoThl.

1.3. Heau npeamera — TpedOBaHMUS K Pe3yJbTaTaM OCBOEHHUSI MpeaMeTa:

Copepxanne nmporpammsl obiieo0pazoBarensHoro npeamera OYI1.04 Marematuka: anredpa u
Hayaja MaTeMaTU4YeCKOIo aHalli3a; F'€OMETPUs; BEPOSITHOCTb M CTATUCTUKA HANpaBICHO Ha
JIOCTHD)KEHUE pe3yJIbTaToOB ee U3yueHUs B cooTBeTcTBHM ¢ TpeboBaHusiMu OI'OC COO ¢ yuetom
npodeccuonansHoil HampasineHHocTh @PI'OC CIIO, ¢dopmupoBanue U pa3BUTHE OOIIMX

komnereHIMi (namee — OK) B COOTHECEHMHM C JIMYHOCTHBIMH, METalpeIMETHBIMU
U TpeAMETHBIMH  pe3yiabTaramMd  oOydeHuss 0a3oBoro ypoBHsS (mamee —  IIPO)
PI'OC COO:
OOmrme [1nanupyemble pe3yabTaThl 00yYEHUs
KOMIIETEHIIUU OO0mme [IpenmerHbIE
OK 01 JInuHOCTHBIE pe3yibTaThl nomwkuel | [IPO1. BrageHue MeTtogamu [oKa3aTesbCTB,
Bribupats OTpakaTh QIrOpUTMAMHM  pelIeHMs]  3aJay;  yMEHHe
CHoco0bI B YAaCTU: TPYZAOBOI'O BOCIIUTAHMSL: dbopMynupoBaTh  ONpEIeNeHHs,  aKCHOMBI
pelieHus 3a1a4 | - TOTOBHOCTh K TpPyAY, OCO3HAHHME |HU TEOPEMbI, HPUMEHSTh UX, MPOBOAUTH

npodeccuoHans | IEHHOCTH MacTepCTBa, TPYAOIIOOHE; JIOKA3aTeJIbHbIE PACCYXKIACHUS B XOJI€ PELICHUS

HOH - TOTOBHOCTh K aKTUBHOM JEATSIHFHOCTH | 3a/1ad;

JEITEIbHOCTHU TEXHOJIOTHYECKOM u connansHoi | [IP62. VYmenuwe omnepupoBaTh MOHATHUSIMHU:

MPUMEHUTEIBHO | HaAINpPaBJICHHOCTH, CIIOCOOHOCTh | CTEMEeHb Ywucia, JjorapudM Uucia; yMEHUe

K pa3Iu4HbIM VHUIMUPOBATh, IJIAHUPOBATh | BBINIOJHATH BBIUMCIICHHUE 3HaUCHUH

KOHTEKCTaM U CaMOCTOSATENIbHO BBINIOJHATh TAaKyl | M MpeoOpa3oBaHUs BBIPAKEHUM CO CTENECHSIMU
JeITeIbHOCTD; u gorapudmamu, mnpeoOpasoBaHus APOOHO-
- HHTEpeC K pa3au4yHbiM  cepaM | pallMOHATBHBIX BBIPAKCHUI;
npodhecCuOHANBHOM NeSTeNbHOCTH. [1P63. VYwmeHue omepupoBaTh MOHATUSIMHU:
MeranpeamMeTHbIE pE3yJIbTaThl JOJDKHBI | PAallUOHAJIBHBIE, HMppanroHaIbHbIE,
OTpaXkaTh: MoKa3aTelbHbIC, CTCIICHHBIE,
OBnaneHne yHHMBEPCAIbHBIMU YUYE€OHBIMH | JorapupMUUYEcKHe, TPUTOHOMETPUUYECKHUE

MMO3HaBaTeIbHBIMU JACHCTBUSIMU:

YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

a) 6a30BbI€ JTOTMYECKHE JEHCTBUS: [1P64. VYwmenue omnepupoBaTh MOHATUSIMHU:
- camoCToATeNbHO  (popMmynupoBaTh | GyHKIHA, HeTpepbIBHAS byHKIMA,
" aKTyaJIH3upOBaTh npoOiemMy, | IpOW3BOAHAs, MEPBOOOpa3Has, ONpEAETCHHBIH
paccMaTpuBaTh UHTETpajl,; YMEHHE HaxOJUTh IPOU3BOHbIC
€€ BCECTOPOHHE; DJIEMEHTAPHBIX GbyHKIUH, HCIIOJIb3Ysl
- YCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK | CIIPAaBOYHbIE MaTepHallbl; HCCIEJOBAaTh B
158105 OCHOBAHHUA A CpPaBHEHUs, | MPOCTEUIINX ciyJasax byHKIIUU Ha
KJIaccu(uKauu MOHOTOHHOCTb, HaXOJIUTh HauOoJIbIINe
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1 0000IIEeHH;

- ONpeAeNaTb ILeJlu  JIeATeIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTHKCHHS;
- BBISIBJISITH 3aKOHOMEPHOCTH u
MPOTUBOPEUUS

B pacCMaTpPUBACMBIX SIBJICHUSX;
- BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3yJIbTATOB
neirsiM, OLCHHMBATL PUCKHU HOCHGECTBHﬁ
JeSITeIIbHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:
- BJIQJICTh HaBBIKAMU yueOHO-
HCCIIEI0OBATEIIbCKOM

U TPOCKTHOH JESTEIbHOCTH, HaBBIKAMHU
pasperieHus mpoodieM;

- BBIBJIATH  NPUYMHHO-CIIECTBECHHBIC
CBSI3U

U aKTyaJlIu3UpoBaTh 3a/lady, BbBIABUTATH
TUIOTE3Y

€e  pelIeHHs, HaxOOUThb  AapryMEHTHI

JUISL 10Ka3aTelbCTBA CBOMX YTBEPKIEHUM,
3aJaBaTh  IApaMeTpsl U KPUTEPHUH
pelieHus;

- aHaJIM3UPOBATH IIOJIyYEHHBIE B XOJI€
pelIeHus 3a7auu pe3yJabTaThl, KPUTUUECKH
OLICHUBATh

UX  JOCTOBEPHOCTbD,
WU3MEHEHUE

B HOBBIX YCJIOBHSX;
pa3pabaTbIBaTh IJIAH PELICHUs MPOOJIeMbI
c Y4ETOM aHaJIM3a  HMMEIOIIMUXCS
MaTepUaIbHBIX

U HeMaTepUaJIbHBIX PECYPCOB;
- yMETb  IIE€PEHOCHUTH
IIO3HABATEJIbHYIO

U PAKTHYECKYIO
KU3HEJEATEIIBHOCTH;

- YME€Th UHTErpUPOBATH 3HAHUS U3 Pa3HBIX
HpPEIMETHBIX 00JIacTel;

- BBIJIBUraTb HOBBIE WJIEH, IIpeljIaraTh
OpPUTMHAJIbHBIE MTOIXO/Ibl U PEILEHUS

ITPOTrHO3UPOBATH

3HaHUA B

oOiactu

U HauMEHbIIWE 3HA4YeHHUs (QYHKIHM; CTPOUTH
rpaduKd  MHOTOWIEHOB C HCIIOJIb30BaHUEM

amnmapara MaTEMaTHYECKOT O aHaJIn3a;
IIPUMEHSATH ITPOU3BOAHYIO IIPU PEIICHUM 3a1ad
Ha JIBUKCHHUE; pelarb IIPAKTHKO-
OPHUEHTUPOBAHHBIE 3a1a4u

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

I[TP65. VYwmenue omnepupoBaTh MOHITHAMHU:
pauvoHanmbHast — (QyHKIOMS,  [OKa3aTeJIbHAas
byHKIIHS, CTETNeHHas byHKIIHS,
JorapupmMuuecKas byHKIHA,
TpUrOHOMETpHUeckue (yHKIUH, OOpaTHbIC
byHKIMW;  yMEHHE  CTPOUTHh  rpaduku

M3y4YeHHBIX (DYHKIMH, UCTIOJIB30BaTh Tpaduku
MpA U3YYEHHH MPOLECCOB M 3aBUCUMOCTEW,
MpU  pEIICHHH 3a7a4 M3 JPYruxX Yy4eOHBIX
MpPEIMETOB W 33Jlad W3 pPEAIbHOM JKU3HU;
BbIpaXaTh (opMyramMu 3aBUCHUMOCTH MEXKIY
BEIIMYNHAMH,

[IP66. VYmeHue pematb TEKCTOBBIC 3aJaud
pPa3HBIX TUIOB (B TOM YHCJIE€ HA MPOIEHTHI,
IO W 4YacTH, Ha JIBIDKEHHE, paborty,
CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 3a/a4d
U3 o0nacTd  yOpaBlieHUS  JUYHBIMU U
CEeMEUHBIMH (dbuHaHCAMM); COCTaBIIATH
BBIPDAKEHHMSI, YpPaBHEHHs, HEPABEHCTBA M HX
CHCTEMBI 110 YCJIOBHIO 3aJlaud, HCCIEA0BATh

MOJIy4EeHHOE peleHue U OLIEHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[TP67. VYmeHue onepupoBaTb MOHATHUSIMM:
cpenHee apudMeTuIecKoe, MeuaHa,
HauOoJIblIIee U HAaMMEHbIIee 3HaUYEHUsI, pa3Max,
qucnepcus, CTaH/IapTHOE OTKJIOHEHHE
YHUCIOBOTO  Habopa; yYMEHHME  U3BIEKaTh,
MHTEPIPETHPOBATH UH(pOPMaLHIO,

MPEJICTAaBICHHYIO B Ta0JIMIIAaX, HA UarpaMmmax,
rpadukax, OTPakarollyl0 CBOMCTBa peajbHbBIX

MPOIECCOB W SBJICHWH,  TPEJCTABIATH
uH(pOpMAILMI0O C  TOMOMNIbIO  TaOIuIl W
JUarpamMM; — UCCIIEJIOBaTh  CTAaTHCTUYCCKUE
JIaHHEBIE, B TOM YHCIIe

C TpUMEHEHUEM TrpapuuecKux METOJOB U
JJIEKTPOHHBIX CPEJICTB;

I1P68. VYmenue omnepupoBaTh MOHATUSIMHU:
CIIy4alHBbII OIIBIT
U ciydailHoe ~ coObITHE,  BEpOSITHOCTb
CIIy4alfHOTO COOBITHS; YMEHHE BBIYMCIATH

BEPOATHOCTH C HCIIOJIb30BAHUEM TpapuUecKUX
METO/IOB; NPHUMEHATh (DOPMYIIBI CIOXKEHHUS H
YMHOXEHHUSI BEPOSITHOCTEH, KOMOMHATOpPHBIE
dakTel U GopMyIBl TpPU pPELICHUH 3a]ad;
OIICHMBATh BEPOSITHOCTU pPEaJbHBIX COOBITHH;
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3HAKOMCTBO

CO  CIOy4YaiHBIMM  BEJIUYMHAMH;,  yMEHHE
NPUBOJUTH TPHUMEPHI TPOSBICHHUS 3aKOHA
OonpIInX qucen B MPUPOTHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

ITP69. VYwmenue omnepupoBaTh MOHATUSAMU:
TOYKa, NpsAMas, IUIOCKOCTh, IIPOCTPAHCTBO,
JBYTPaHHBIA YTOJI, CKPEIIMBAIOIINECS MPSIMBIE,
NapajuleIbHOCTh W TEPIEHANKYISPHOCTD

IPSIMBIX
U IJIOCKOCTEH, Yrojd MEXAy HIpSMBIMHU, YIoJl
MEXIY IPsAMON

U TUIOCKOCTBIO, YroJ MEXIy IUIOCKOCTSIMH,
paccTosHHE OT TOYKH JI0  IUIOCKOCTH,
pPacCTOSIHME MEXIy HpPSIMBIMH, PACCTOSHHE
MEXIy IUIOCKOCTSMH; yYMEHHE HCIIOIb30BaTh
OpU pEHICHNH 3agad M3ydeHHBbIC (GaKThl |
TEOpEeMbl TUIAHUMETPHH; YMEHHE OILICHUBAThH
pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

I1P610. VYmeHue omnepupoBaTh MOHATUSMHU:
MHOTOTPaHHHK, CEUCHHE MHOTOTPaHHHKA, KYO,
napajieNienune]], mpu3Ma, napamuaa, Gurypa
U TIOBEPXHOCTh BpAalLICHUS, LWIMHAP, KOHYC,
map, cdepa, cedeHUs (GUTYpBI BpaiieHwUs,
IUIOCKOCTh, Kacarommasicsi cdepbl, LIWIMHIPA,
KOHYCa, IUIOIIAJb TOBEPXHOCTH MUPAMUJIBI,
NPU3MBI, KOHYCA, HWIMHAPA, TUIOMAab CepHl,

o0BeM KyOa, IPSIMOYTOJIBHOTO
napajuielieluneaa,  HUPaMHUIbl,  HOPU3MBI,
IWJIMH/IPA, KOHYCa, [1apa; YMEHHEe N300pakaTh
MHOTOT PaHHUKH

U IOBEPXHOCTH BpALIEHUS, UX CEYECHHs OT
PYKH, C IOMOILBI YEPTEKHBIX MHCTPYMEHTOB
u 3JIEKTPOHHBIX CPEICTB; yMEHUE
pacro3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE;
yMeHue pacro3HaBaTh [IPaBUJIbHBIC
MHOT'OT'PAaHHUKH;

[TP611 VYwmeHue onepupoBaTb MHOHATUSIMHU:
JIBUJKCHHE

B IPOCTPAaHCTBE, IMOJ00HBIE (uUrypsl B
IIPOCTPAHCTBE;  MCHOJIb30BaTh  OTHOILIEHHUE
Iomaze  MOBEepXHOCTeW U 00bEeMOB
MOI00HBIX (PUTYp MPU pEeLIeHUH 3a/1aY;

[1PG12. YMmeHHe BBIYHCIATH T'€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJd, IUIOmab, OOBEM,
IJI0IIAb MIOBEPXHOCTH), UCIIONIb3YsI
U3Y4YEHHbIE (OPMYJIIBI U METOIBI;

[1P613. VYmeHue onepupoBaTh MOHSATHSIMHU:
MIPSAMOYTOJIBHAS cucreMa KOOpJIMHAT,
KOOPJMHATBl TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJIspPHOE IIPOM3BEIEHUE, YIoil
MEXIy  BEKTOpaMHM, CyMMa  BEKTOpOB,
IIPOM3BEJICHNE BEKTOpPA HA YMCIIO; HAXOIUTH C
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MOMOUIbI0 HM3YyYEHHBIX (OPMYI KOOPIUHATHI
CepeIMHbl OTPE3Ka, PACCTOSIHUE MEXIY ABYMS
TOYKaMH;

[IPG14. VYwmenuwe BBIOMPATH  MOAXOISIIUIN
W3y4EHHBIN METO.I
JUIST petieHus 3aJ1a4u, pacno3HaBaTth
MaTeMaTU4eCKHe (bakThl

U MaTeMaTU4YeCKUE MOJEIM B IPUPOJIHBIX U
OOLIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMECHHE
MIPUBOUTH pUMEpPbI MaTEeMaTHYECKHUX
OTKPBITUI pOCCcuiicKon u MHPOBOU
MAaTE€MaTU4YeCKON HAyKu

OK 02
Hcnonb3oBars
COBpPEMEHHbBIE
cpeacTBa
MOMCKa,
aHanmm3a u
UHTEPIIpETalUU
uHpOpMaLnHU, U
nH(pOpMaITMOHH
BIC TEXHOJOTUU
TUIS
BBITIOJTHCHUS
3a/1a4y
npoeccuoHab
HOI
NESATCIIbHOCTH

JImgHOCTHEIE PE3YJIbTAThI JOJI2KHBI
OTpaXatb B 4YaCTU: HEHHOCTH HAYYHOI'O
IIO3HAHMA:

-chopMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO
Ha Juajnore KyinbTyp, CIHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MecTa B

MOJINKYJIBTYPHOM MHPE;
MertanpeaMeTHbIe  Pe3yJIbTaThl
OTpaXKaTh:

ORyaficHUe YHUBEPCAIbHBIMH Yy4COHBIMU
MMO3HABATEILHBIMU JICHCTBUSMMU:

B) paboTa ¢ uHpopMaIuei:

- BIQJACTh  HABBIKAMH  TIOJTYYCHHS
uHpOpPMAIIMM W3 HCTOYHHKOB pa3HbIX
THTIOB, CaMOCTOSITEIbHO  OCYIIECTBIIATH
MOWCK, aHajdu3, CHCTeMaTU3allhui0 U
WHTEPIPETANI0 HHHOPMAIIUU Pa3THIHBIX
BUJIOB ¥ (DOPM MpeCTaBICHUS;

JOJI2KHBI

- co3maBaTh TEKCTHl B  Pa3IMYHBIX
dopmarax Cc  yd4eToM  Ha3Ha4YeHHUs
uHbOpMAMM ¥ IEJEBOH  ayAWTOpHH,
BbIOMpast ONTUMAJIbHYIO bopmy
MIPEICTaBICHHS

U BU3YyaJIU3alllH;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD UHpOpMaLuy, ee

COOTBCTCTBHUEC IIPAaBOBBIM MW MOpPAJIbHO-
I9TUYCCKHUM HOpMaM;,

- HCTI0JIb30BaTh CPEJCTBA NH(POPMALIMOHHBIX

u KOMMYHUKAIIUOHHBIX TEXHOJIOT Uit

PEIICHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX
" OpraHU3allMOHHBIX 3aa4 C CO6JIIOI[€HI/IGM

TpeboBaHMit 3PrOHOMHKH, TEXHUKHA
0e30IMacHOCTH, TUTHUCHEI,
pecypcocOepekeHusl, MIPaBOBBIX u

TUYECKHX HOPM, HOPM HH(OPMAIIMOHHON

0€30I1aCHOCTH

[IP61. Bnanenune MeTOgaMH HOKa3aTeNbCTB,

QIrOpUTMaMu  peUIeHUs  3aJay;  YMEHHE
bopMynupoBaTh  ONpPENEICHUS,  AKCHOMBI
U TEOpEMBbI, MPUMEHSITh WX, IPOBOJIUTH

JI0Ka3aTeNbHbIE PACCYKIICHUS B XOJI€ PELICHUS
3ajauy;

[1P62. VYwmeHue omepupoBaTh MOHATHUAMU:
CTETIeHb 4YHUCIIA, JIOrapudmM dHcia, yMEHHUe
BBITIOJTHATH BBIUHCIICHHE 3HAYEHUN
U MPpeoO0pa30BaHMs BRIPAKCHHUN CO CTEIICHSIMU
u jorapudmMamu, mpeoOpa3oBaHus JIPOOHO-
paIMOHATIBHBIX BRIPAXKCHUN;

[1P63. VYwmenue omnepupoBaTh MOHATUSIMHU:
panroHaIbHbIE, UppanroHaJIbHbIE,
HoKa3aTesbHbIE, CTETIEHHBIE,
JorapupMHUECKHe, TPUTOHOMETPHUYECKHE
YPaBHEHMsI U HEPABEHCTBA, UX CUCTEMBI;

I1P64. VYmenue omnepupoBaTh MOHATUSMHU:
byHKLHSA, HENPEpbIBHAS byHKIM,

IIPOM3BOJIHAS, IEPBOOOpA3Has, ONpeEIEeICHHbIN
WHTErpaJl; YMEHUE HaxOJUTh IPOU3BOJIHBIE

AJIIEMEHTaPHBIX byHKIHH, UCITIOJIb3YsI
CIIpaBOYHBIE MaTepuaibl, MCCIEI0BaTh B
MIPOCTEUIINX CIIy4asix byHKIUN Ha
MOHOTOHHOCTb, HaxOJHUTh HauOoJbIINe

Y HAaUMEHbILINE 3HAueHUs (DPYHKUUH; CTPOUTH
rpaMKd MHOTOWIEHOB C MHCIOJIb30BaHUEM

amnmapara MaTeMaTH4CCKOI'O aHaJIn3a,
MMPUMCHATH ITPOU3BOAHYIO IIPU PCIICHUU 3ada4
Ha JBHKCHHC, peuiaTtb IMPAKTHUKO-
OpPUCHTHUPOBAHHBIC 3aJa4un

Ha HauOOJILIINE U HAaMMEHBIINE 3HaA4YCHUA, Ha
HaxXOXIACHUC ITyTU, CKOPOCTHU U YCKOPCHHA,

I1P65. VYwmenue omnepupoBaTh MOHATUSIMHU:
panMoHanmbHass ~ (QYHKUUS,  IOKa3aTelbHas
byHKIHS, CTENEeHHAas byHKIHS,
JorapupmMuyecKas ¢byHKIMA,
TpUrOHOMETpHYeckue (yHKUMU, oOpaTHbIE
GyHKLIMU;  yMEHHE  CTPOMTh  TpadukH

M3YYEHHBIX (YHKIIMI, UCHOIb30BaTh rpapuku
IIpY M3YyYEHUM TIPOLIECCOB U 3aBHUCHUMOCTEM,
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IpU pelIeHWH 3a7ad M3 JAPYruX YueOHBIX
MpEeAMETOB M 3aJa4 M3 pPEaTbHOM KU3HU,
BbIpaXaTb (opMyJIaMU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

[IP66. VYmenue pematb TEKCTOBBIC 3aJauu
pa3HBIX THUIIOB (B TOM YHCII€ Ha MPOLICHTHI,
JOIM W YacTH, Ha JBUXKEHHE, paloTy,
CTOMMOCTb TOBAapOB M YCIIYT, HAJIOTH, 3aJ1a4U
U3 o0lacTH  yHpaBieHUS  JIUYHBIMH U
CEeMEHHbBIMU dbuHaHCAMM); COCTaBJISITh
BBIPDAKECHMS, YPABHEHUS, HEPABEHCTBA M HUX
CUCTEMBI IO YCIIOBUIO 3aJlauM, HCCIIEI0BATh
MIOJIyYEHHOE pelieHue u OLICHUBATh
NPaBIONOI00HOCTD PE3YIIbTATOB;

[TP67. VYwmenue omnepupoBaTh TMOHITHIMHU:
cpenHee apudMeTHIecKoe, MeaMaHa,
HauOoJblllee W  HAaUMEHbIlee  3HAYCHUS,
pa3Max, Iucnepcus, CTaHAAPTHOE OTKIOHEHUE
YHCIOBOTO  Habopa; YyMEHUE  H3BJICKaTh,
WHTEPIPETUPOBATH UH(OPMALHIO,
MPEJICTABICHHYIO B Ta0JIMIIaX, HA AUArpaMMax,
rpaduKax, OTPaXKAIOIIYI0 CBOMCTBA pEaIbHBIX
MpPOLIECCOB WM SIBIEHUH;  NPEACTABIATH
uH(pOpMALIMI0O €  [OMOLIbIO  TaOMULl U
JuarpaMM; — HUCCIENOBaTh  CTAaTHCTHYECKHUE
JIaHHBIE, B TOM quciie
C TMpUMEHEHHeM TpaduyecKuX METOJ0B U
AJIEKTPOHHBIX CPEJICTB;

[1PG8. VYwmeHue omnepupoBaTh MOHATUSIMHU:
CIIy4aiHBIN OIIBIT
M CcilydailHOe  CcOOBITHE,  BEPOATHOCTH
CIIy4ailHOrO COOBITUSI; YMEHHE BBIUUCIATH
BEPOATHOCTH C UCIIOJIb30BAHUEM IpauuecKux
METO/IOB; MPHUMEHATH (POPMYIIBI CIOXKEHUS H
YMHOXEHHUS BEpPOSITHOCTEH, KOMOMHATOPHBIE
dakTel u QopMmyiBl TpH pEHIeHUH 3ajady;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA;
3HAKOMCTBO

CO  CiIy4yaWlHbIMH  BEJIIMYMHAMHU, yMEHHE
NPUBOAUTH MPUMEPHl TMPOSBICHUS 3aKOHA
00IBIINX quCcen B MPUPOTHBIX
1 OOIIECTBEHHBIX SBICHUSIX;

I1P69. VYwmenue omnepupoBaTh MOHATUSIMHU:
TOYKa, NpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO,
JIBYTPAHHBIN YTOJI, CKPEIIMBAIOIINECS TIPSIMBIE,
NapajyieIbHOCTh M MEPIEeHAUKYISIPHOCTD
MIPSIMBIX

U TJIOCKOCTEH, Yrojd MEeXAy MNpsSMbIMHU, YroJ

MEXIY IPSAMOM
U IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMH,
paccrositHue oT TOYKHU

A0 IINIOCKOCTHU, PACCTOAHUC MCIKAY IMPIAMBIMHU,
pacCToOAHNUE MEKAY IJIIOCKOCTAMU, YMCHHC
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MCIIOJIb30BATh MPU PEIICHUH 33/1a4 W3YYECHHbIE
GakThl W TEOpeMbl IUIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO
MUDA;

[TP610. Ymenuwe omepupoBaTh MOHITHSIMHU:
MHOTOTPaHHHK, CEYCHHE MHOTOTPaHHHKA, KYO,
napajuiefienunes, npusMa, nupamuaa, ¢purypa
U TIOBEPXHOCTh BpAIICHUS, HWIHNHAP, KOHYC,
map, cdepa, cedeHHs QUTYpPHI BpallICHHS,
IUIOCKOCTh, Kacaromascs cdepsl, LWIMHIPA,
KOHyCa, IUIONIa/lb IOBEPXHOCTH MHPAMUJBbI,
MPHU3MBI, KOHYCa, MIJIWHAPA, TUIOIMAIL CPEpHI,

o0beM KyOa, MPSIMOYTOJIBHOTO
napajuiefienunena,  NUPaMUIbl,  MPU3MBI,
WIMHpA, KOHYCAa, Iapa; YMEHHE U300pakaTh
MHOTOTPaHHUKHU

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

[IP611 VYwmenue omnepupoBaTh NOHATUAMHU:
JIBUKEHUE

B IPOCTpPaHCTBE, TMOAOOHBIE (UTypsl B
MPOCTPAHCTBE;  MCIOJIb30BaTh  OTHOILICHHUE
IJIoIaIe MMOBEPXHOCTEUN " 00BEMOB
NO0I00HBIX (PUTYp MPU PELICHUH 3a/1a4;

[1PG12. YMmeHHe BBIYHCIATH T€OMETPUUYECKUE
BEIIMYUHBI ([UIMHA, YTOJ, IUIOUIaAb, OOBEM,
IJI01aab MMOBEPXHOCTH), UCIIOJIb3YsI
H3y4eHHbIE OPMYIIBI U METO/IBI;

ITP613. VYmeHue onepupoBaTh HOHATHUSIMHU:
MPSAMOYTOJIbHAs cucrema KOOpAUWHAT,
KOOpAMHATBI TOYKH, BEKTOpP, KOOPAUHATHI
BEKTOpa, CKaJISIPHOE IMPOU3BEICHUE, YIOJ
MEXKJy  BEKTOpamMH, CyMMa  BEKTOPOB,
MPOU3BEJCHUE BEKTOPA HA YUCIIO; HAXOIUTH C
MOMOIIBIO W3YYEHHBIX (POPMYIT KOOPIUHATHI
CEepEaUHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMS
TOYKaMU;

[IPG14. VYwmenuwe BbIOUpATH  MOAXOMASIIUI

W3y4YEHHBIN METOJ
JUISL peleHus 3aJ1a4H, pacrno3HaBaThb
MaTeMaTUYeCKHe bakTbI

U MaTeMaTU4EeCKUE MOJEIU B IPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSX, B UICKYCCTBE; YMEHUE
IIPUBOJUTH IIpUMEPBI MaTeMaTU4YeCKUX
OTKPBITHH pPOCCHIICKOI 51 MHPOBOM
MaTE€MaTUYECKON HAyKU

JIngHOCTHEIE PE3YIbTAThI

[InanupoBaTh

AYXOBHO-HPABCTBCHHOT'O

[IP61. Bnaagenue MmeTomamMu 0Ka3aTelbCTB,
QITOPUTMAMHU  PEIICHUS  3aJay; yMEHUE
GbopMynuUpoBaTh  OMPENENCHUs, aKCHOMBI
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pearn30BBIBATH
cOOCTBEHHOE
npodeccruonab
HOE

U JIMYHOCTHOE
pa3BHTHE,
peIIpUHIMATE
JTBCKYIO
JeSITeITbHOCTD
B
npodeccruoHnab
HOW chepe,
UCTIOJIb30BaTh
3HAHUSA

10 MPaBOBON U
¢duHaHCOBOM
IPaMOTHOCTH B
Pa3ITUYHBIX
KU3HEHHBIX
CUTYaITUIX

BOCITHTAHUSL:
- copMUpPOBaHHOCTH  HPABCTBEHHOTO
CO3HAHWUSI, STHYECKOTO ITOBEIACHHS;

- CIIOCOOHOCTH OIICHMBATh CHUTYAalMI0 H

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

- OCO3HaHWEe JIMYHOIO  BKJIaJa B

MOCTPOEHHUE YCTOMYMBOTO OYAYIIEro;

- OTBETCTBCHHOC OTHOIICHHE K CBOUM
poIUTENSIM

U (M) APYTUM 4WIEHAM CEMbH, CO3AAHUIO
CEeMbU HAa OCHOBE OCO3HAHHOTO TPUHSTHS
LIEHHOCTEN CEMEMHOMN JKU3HU B
COOTBETCTBHHM C TPAIUIHMSIMH HapOJOB
Poccuu;

MeranpeaMeTHbIe  Pe3yIIbTaThl
OTpaXkaTh:

Ognanenue YHHUBEPCAJTbHBIMU
PETyISATUBHBIMH JICHCTBUSIMHU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENILHO OCYILECTBIISATH
M03HABATEIBHYIO JICATEIBHOCTD, BBISBIISATH
POOJIEMEI, CTaBUTh
U (GOpMYIHPOBaTh COOCTBEHHBIC 3a7auul
B 00pa3oBaTCIIbHON JIEATEIHPHOCTH W
KU3HCHHBIX CHTYallUSAX; CaMOCTOSITEIBHO
COCTABIIATh IUTAH PEIICHUS TPOOJIEMBI C
Y4ETOM HUMECIOIIUXCSI pecypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH
W TPEIIOYTCHUH; JaBaTh OIICHKY HOBBIM
CUTYaIIHsIM;

0) CAMOKOHTPOJIb:

WCIOJIb30BaTh TMPHEMbI pe(ICKCHH IS

JOJI2KHBI

OLIEHKW CHUTyalluM, BbIOOpa BEpHOTO
peleHus;
- yMeTb  OLEHUBaTh  pPUCKH U

CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 HX
CHIDKEHHIO,

B) SMOILIMOHAIBHBIN HMHTEILICKT,
npeArnoararonui cOpMHUPOBAHHOCT:
BHYTpEHHEH MOTHBAIMH, BKIIOYAIOIICH
CTPEMJICHHE K JIOCTHXKEHHUIO I U
yclexy, ONTHUMH3M, HHHIIMATUBHOCTD,
YMEHHE JIEUCTBOBATH, HCXOOs
W3 CBOMX BO3MOKHOCTEH;

- OSMIIaTHH, BKJIIOYAIONIEH CIIOCOOHOCTH
IMOHMMaTh AMOIMOHAIILHOE  COCTOSHHE
JPYTHX, VYHUTHIBATH
€ro MpHU OCYHIECTBICHUU KOMMYHUKAIIUU,
CIIOCOOHOCTh K COYYBCTBHIO U
COTEPEKUBAHUIO;

- COIIMAJbHBIX HABBIKOB,

BKJIIOYAOIIUX

U TEOpPEeMbI, TPUMEHITh WX, MPOBOIUTH
JTOKa3aTeIbHbIC PACCYKACHUS B XOJE PEILICHHS
3ajay;

I1P64. VYmMeHue onepupoBarh MOHATHIMMU:
byHKIIHS, HeTpepbIBHAS byHKIHS,
NPOM3BO/IHAS, TIEPBOOOpa3Hasi, ONpeACICHHbIH
UHTETpa], yMEHHE HaXOJUTh IPOU3BOIHbIC

3JIEMEHTaPHBIX byHKUIUH, UCIIONIB3YsI
CIIpaBOYHBIE  MaTEpHUalIbl; HMCCIEI0BAaTh B
IIPOCTEUILINX CiIy4asx byHKIIN Ha
MOHOTOHHOCTb, HaXOJUThb HauOoJIbIINE

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

arnrmapara MAaTEMaTH4YCCKOI'O aHajim3a,
IIPUMCEHATH IIPOU3BOJHYIO ITPU PCHICHUHA 3aJayd
Ha JABMKCHUC, peuarb IMPAaKTUKO-
OPHUCHTHUPOBAHHBIC 3aJa4uu

Ha HauOOJbIINE U HANMECHBIINE 3HA4YCHU, Ha
HaxXOXKXJACHUC ITyTU, CKOPOCTHU U YCKOPCHMU;

I1P65. VYmMeHue omnepupoBarh MOHATHIMMU:
pamoHanbHass — (QYHKIUS,  OKa3aTeNlbHAas
byHKIHA, CTeTIeHHas byHKIHA,
JorapupmMudeckas byHKIHS,
TPUTOHOMETpUYECKHEe (YHKUIUHU, OOpaTHbIE
byHKIUY; YyMEHHE  CTPOUTHh  Tpaduku

U3yYeHHBIX (DYHKIMH, UCTIONB30BaTh TpaduKH
OpU M3YYEHUH IMPOLECCOB M 3aBUCUMOCTEH,
OpU pEIeHWH 3a7ad H3 JPYTUX Y4eOHBIX
OpeIMETOB M 3a/Jad U3 peajbHOM KU3HH;
BBIpOXaTh (HOpMyJaMH 3aBUCHMOCTH MEXITY
BEJIMYMHAMU;

[TP66. Ymenme pematb TEKCTOBBIC 3aa4d
pasHBIX THUIIOB (B TOM YHCJIE Ha IPOLEHTHI,
JOIM W 4YacTH, Ha JIBWXKEHHe, padory,
CTOMMOCTh TOBAapOB M YCIIYT, HAJIOTH, 3a/1a4H
U3 o0jacTh  ympaBlIEHUS  JIMYHBIMH U
CEMEHHBIMU ¢uHaHCamMM); COCTaBJISTh
BBID@)KEHUS, YpaBHEHMs, HEpPaBEHCTBA M UX
CUCTEMBI [0 YCIOBHUIO 3a/lay, HCCIEIO0BATh
MIOJIyYE€HHOE pelieHne U OLIEHUBATh
IIPaBI0N0I00HOCTh PE3yJIbTATOB;

[TP67. VYmenue onepupoBaTh MOHITUAMHU:
cpenHee apudMeTuIecKoe, MeuaHa,
HauOoJIbIlIee U HAaMMEHbIIEe 3HAYCHUS, Pa3Max,
JTUcepeus, CTaH/JapTHOE OTKJIOHEHHE
YHUCIOBOTO  Habopa; YMEHHME  U3BIEKaTh,
UHTEPIPETHPOBATH uH(pOopMaLuIo,
IPE/ICTaBICHHYIO B Ta0JIMIaX, HAa TUarpaMMax,
rpadukax, OTpa)karollyl0 CBONCTBA peasbHbIX

MPOLIECCOB U SIBJICHUMU; MIPEJICTaBIISITh
uHpopMaIlMi0O ¢ TOMOUIBI0  Tabmwi U
JuarpaMM;  HCCIEAOBaTh  CTaTUCTUYECKHE
JAaHHBIE, B TOM YHCIE C TPUMEHCHUEM
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CHOCOOHOCTh BBICTpauBaTh OTHOILIEHHS C
IPYTUMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH

MHTEPEC U pa3peniatb KOHQINKTHI

rpadUyecKkux  METOJOB U  DJIEKTPOHHBIX
CPEJICTB;
[IP68. VYmMeHume omepupoBaTh TOHSATHIMH:

CIIyuallHBIi OIBIT W CIlydyailHOE COOBITHE,
BEPOSITHOCTh CIy4allHOro COOBITHS; yMEHHE
BBIYUCIIATh BEPOSATHOCTH C HCIOJIB30BAaHUEM
rpaMuecKux METOAOB; NMPUMEHATh (OPMYIIbI

CIIOXKCHHMSI M  YMHOXEHHUS  BEpOSITHOCTEH,
KOMOWHATOpHBIE (akThl W (GOpMyIbl IpHU
pelleHnr 3a/ad; OILCHWBAaTh BEPOSITHOCTH
peasbHbIX COOBITHIA; 3HaKOMCTBO
CO  CIYYailHBIMM  BEIMYMHAMH, yMCHUE
MNPUBOJUTH TMPUMEPHI TMPOSIBICHUS 3aKOHA
00IBIINX qrcen B MIPUPOTHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

[IPG14. VYmenue BBIOMpPATh MOIXOMISIIUN
W3Y4YCHHBIN METO/T
JUTST pelieHus 3aJ1a4H, pacro3HaBaTh
MaTeMaTH4eCKue bakTbI

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

MIPUBOIUTH IpUMEPHI MaTeMaTHYeCKUX
OTKPBITUI poccuiickoin u MHPOBOM
MAaTE€MaTU4YeCKON HAyKH
OK 04 | JInunocTHbIE pe3yNIbTaThI nomkusl | [IP67. VYmenue omnepupoBaTh MOHATHSIMHU:
Db dexTuBHO OTpa)kaTb cpenHee apupMeTHIecKoe, MEJIMaHa,
B3aMMOJICHCTBO | B YacTH: IIEHHOCTH HAYYHOTO MO3HAHHS: | HauOolblllee U HAUMEHbIIEE 3HAYCHHS, pa3Max,
BaTh U paboOTaTh | OCO3HAHUE LIEHHOCTH Hay4YHOW | qucrnepcus, CTaHJapTHOE OTKJIOHEHHE
B KOJIJICKTUBE M | JI€ATEIbHOCTH, TOTOBHOCTh OCYILECTBJISATH | YUCIOBOTO  Habopa; yMEHHE  H3BJIEKaTh,
KOMaH/1e IIPOECKTHYIO 51 HCCIIEIOBATENBCKYIO | HHTEPIPETUPOBATh uH(pOopMaLuIo,

ACATCIIbBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC

MerarnpeaMeTHbIe  Pe3yibTaThl  JIOJDKHBI
OTpaXKaTh:
OBnanenue YHHUBEpPCATbHBIMU

KOMMYHHKATUBHBIMU JICHCTBHUSIMHU:
0) COBMECTHasl IeITEIIbHOCTh:

- IIOHMMATh " UCII0JIb30BATh
MPEUMYILECTBA KOMaHIHOM 51
WH/MBUYaJIbHOU paboThI;

- IIPUHUMATh eI COBMECTHOMN
NESTEIbHOCTH, OpraHU30BBIBATH "
KOOpAUHUPOBAaTh  JEHCTBUS O €€

JOCTHIKEHMIO: COCTABIISATD TIAH JIEHCTBUM,
pacnpenenarb poJ € Y4ETOM MHEHUH

YYaCTHUKOB  0OCYXJaTb  pe3yJbTaThl
COBMECTHOH paboThI;
OBnanenune YHUBEPCATbHBIMU

PETyJIATUBHBIMU IEUCTBUAMU:

T') IpuHATHE ce0s U IPYTUX JIIOJIeH:

- TMpPUHAMATh MOTHBBI U apTyMEHTHI
IPYTUX JIIOJEN NpU aHAJIN3€ PE3YJIbTaTOB
NeSITeNIbHOCTH;

- IPU3HABaTh CBOE IIPABO U MPABO JIPYIHX

MPEJICTABICHHYIO B Ta0NHIIaX, HA TUarpaMmax,
rpadukax, OTpa)KaroIIyl0 CBOMCTBA peaTbHBIX

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

ITP68. VYmeHue onepupoBaTb HOHATHUSIMM:

CIIy4ailHBIH ONBIT MW CiIy4ailHO€ CoOOBITHE,
BEPOSITHOCTh CIy4allHOro COOBITHS; yMEHHE
BBIYUCIISITE BEPOSITHOCTH C HCIIOJIb30BaHUEM
rpadMuecKux METOAOB; NMPUMEHATh (OPMYIIBI
CIIO)KEHUSI W  yYMHOXXEHHUS  BEpOATHOCTEH,
KOMOMHATOpHblEe (QakThl U  (HOPMYJBl IpH
pelIeHHH 3aJad; OIEHUBATh BEPOSTHOCTH
peanbHBIX ~ COOBITMH;  3HAKOMCTBO  CO
CITy4aifHBIMU BEJTMYUHAMHU; YMEHHE TIPUBOTUTH
IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCENT

B MIPUPOJTHBIX
1 OOILECTBEHHBIX ABICHUIX;
[IP614. VYwmenue BbIOMpaTh  MOIXOSIIHI

H3y‘leHHLII>i MCTOH  JIs1 pCHICHUA  3aJldyiH,
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Jmronen

Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH TOHMMATh MHUP C
MO3UIUH JIPYTOTr0 YeIIOBEKa

pacno3HaBaTh MaTeMaTUYECKHe (akTbI
U MaTeMaTU4YECKUE MOJEIH B MPUPOAHBIX U
OOLIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE
MIPUBOIUTH pUMeEpPbI MaTEMaTHYECKUX
OTKPBITUI pOoccuiicKon u MHPOBOU
MAaTE€MaTU4YeCKON HAyKu

OK 05
Ocy1iecTBIsITh
YCTHYIO H
MUCHbMEHHYIO
KOMMYHUKAITHIO
Ha
rocyJapCTBEHH
oM SI3BIKE
Poccuiickoit
OQenepauun €
y4eTOM
0COOCHHOCTEH
COLIMAJIBLHOTO U
KYJIBTYPHOTO
KOHTEKCTa

JInaHOCTHBIE pe3yJIbTaThl JOJKHBI
OTpaXkaThb

B YAaCTU: ICTETUYECKOTO BOCIIUTAHHUSA:

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

- CIIOCOOHOCTH BOCIPMHHUMATH Pa3JIMYHbIC
BHJIbl HCKYCCTBA, TPAAULIMK U TBOPUYECTBO
CBOETO U JApPYrUX HapoJO0B, OIIYIIATh
SMOLIMOHAJIBHOE BO3IECHCTBHUE UCKYCCTBA;
MertanpeamMeTHble pe3ynbTaThl JIOJIKHBI
OTpaXkaTh:

OBnanenue YHHUBEpPCATbHBIMU
KOMMYHUKAaTHBHBIMU JICHCTBUSIMU:

a) o01ieHue: - OCYILECTBIISITh
KOMMYHUKAIHX

BO BceX cepax KHU3HU;

- pacno3HaBaTh HeBepOallbHbIE CpEICTBa
O6HI€HI/I$[, IIOHUMAaThb 3HAa4YCHUC
COLMAIBHBIX  3HAKOB,  paclo3HaBaTb
MPENOChIIKM KOH(MDIMKTHBIX CUTYyalluid U
CMSIr4aTh KOH(IUKTHI;

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

[IP61. Bnanenune MeTOgaMH HOKa3aTeNbCTB,
QIropuTMaMu  pEIIeHHUs]  3ajlay;  yMEHUE
bopMynupoBaTh ONpPENENICHUs, AaKCUOMBbI U
TEOpEMbI,  TPHUMEHSTh WX,  IPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKICHUS B XOJI€ PEIICHUS
3ajauy;

[TP68. VYwmenue omnepupoBaTh TMOHITHAMHU:
CIIydyaliHBIi OIBIT W CIlydyailHOE COOBITHE,
BEPOATHOCTb CIIy4alHOTO COOBITHSI; yMEHUE
BBIYHUCIIATh BEPOSITHOCTh C HCIOJIb30BAHUEM
rpaduyecKux METOJIOB; MPUMEHATH (POPMYIIbI
CIOKEHUSI W  YMHOXKEHHS  BEPOSITHOCTEM,
KOMOHMHATOpHbIE (aKThl U  (QOpPMYJIBl TMpHU
pelIeHUU 3a/ay; OLEHUBATh BEPOSTHOCTH
pealbHbIX COOBITHIA; 3HaKOMCTBO
CO  CINy4alHBIMM  BEJIIMYMHAMHU,  YMEHHUE
NPUBOJUTh TMPUMEPHl TMPOSBICHHUS 3aKOHA
00JIbIINX qucen B MIPUPOJTHBIX
1 OOIIECTBEHHBIX SIBICHUSX;

I1P69. VYwmenue omnepupoBaTh MOHATUSMHU:
TOYKa, TMpsMas, IJIOCKOCTh, MPOCTPAHCTBO,
JIBYTPaHHBIN YT0JI, CKPEIIMBAIOIIUECS TIPSIMBIE,
NapajuieNbHOCT M HEPIEeHIUKYISIPHOCTD
MIPSIMBIX

U TIJIOCKOCTEH, Yroid MeXIy MNpSMbIMHU, Yroll

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

JI0 IJIOCKOCTH, PacCTOSTHUE MEXKAY NPSAMBIMH,
pacCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHHE
UCIIOJIB30BaTh IIPU PELICHUU 3a]a4 U3y4YCHHbIE
(GakTbl W TEOpeMbl IUIAHUMETPHM; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY>KAIOLIETO
MHpA;

ITP610. YmeHue omnepupoBaTh HOHATUSIMHU:
MHOTOTPaHHHK, CEYEHNE MHOTOTpaHHHKA, KYyO,
napajjieNnenunes, npu3Ma, nupamuia, ¢urypa
U TIOBEPXHOCTh BPAILECHUs, LUWIMHAP, KOHYC,
map, cdepa, cedeHUs (GUTYpHI BpalleHUs,
IUIOCKOCTh, Kacawolasicss c@epsl, LMWINHApA,
KOHYCa, IUIOIIAJb IIOBEPXHOCTH IHpaMUIBI,
MPU3MBI, KOHYCa, [WJINHAPA, IUIoHaab cepsl,
o0beM KyOa, IIPSIMOYT'OJIBHOTO
napajuiejenunena,  NUPaMHIbl,  MPU3MBI,
WIMHApA, KOHYCa, I1apa; yMeHHe N300paXkaTh
MHOT'OTPaHHUKH

U IOBEPXHOCTU BpaALICHUS, UX CEUYEHUs OT
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PYKH, C TOMOIIBI0O YEPTEKHBIX WHCTPYMEHTOB

u AJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTb CHMMETPUIO B IPOCTPAHCTBE;
yMEHUE pacrno3HaBaTh MpaBUIIbHBIC
MHOI'OI'PaHHMKH;

IIP611 VYwmenue omnepupoBaTh MOHATUSIMU:
JIBIOKEHUE

B IPOCTPAaHCTBE, MOA0OHBIE (QuUrypsl B
IPOCTPAHCTBE;  MCIOJIb30BaTh  OTHOILLEHUE
iomaaed  TOBEPXHOCTE U 00BEMOB

MoI00HBIX (PUTYp MPU pelIeHUH 3a/1a4;

[1P612. YmeHue BBIYMCIATH T€OMETPUYECKHUE
BEJIMYMHBI (JIJIMHA, YTOJd, IUIOWAadb, OOBEM,
I101Ia1b IIOBEPXHOCTH), UCTIONB3YS
M3Y4YEHHbIE (OPMYJIIBI U METO/IBI;

IIP613. YmeHue omnepupoBaTh IOHATUSIMU:

IIPAMOYTOJIbHAS cucreMa KOOpJMHAT,
KOOPIMHATBl TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJsApHOE IPOU3BEIEHUE, YIoll
MEXIy  BEKTOpaMHM, CyMMa  BEKTOpOB,

IIPOU3BEICHUE BEKTOpPA HA YKCIIO; HAXOAUTH C
MOMOIIBI0 M3YYCHHBIX (POPMYNT KOOpPIHMHATHI
CepelMHBl OTPE3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

[IP614. VYmenue BbIOMpaTh  MOIXOJSALIUIN
W3Yy4YEHHBIN METOJ
I perieHus 3a7a4H, pacro3HaBaTh
MaTE€MaTUYECKHE (bakThbI

U MaTeMaTU4YeCKUE MOJEIN B IPUPOIHBIX H
OOLIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHHE
MIPUBOJUTH IIpUMEPBI MaTeMaTUYeCKUX
OTKPBITHH pOCCUICKOMN u MHUPOBOU
MAaTEMaTUYECKON HAyKu

OK 06. | JInu"OCTHEBIE pe3yabTaThI JIOJKHBI [1P61. Bnamenune MeTomaMH J0Ka3aTelbCTB,
[TposiBnsATH OTpa)kaTb QITOpUTMAMHM  pEUIeHMs]  3aJad;  yMEHHE
IPAXKIAHCKO- B YacCTH: dopMynupoBaTh  OMNPEIENIECHUS,  AKCUOMBI
NaTPUOTHYECKY | - TPAKIAHCKOTO BOCIMTAHHUA: TNPUHATHE | MU TEOPEMBI, MPUMEHATH HX, POBOIUTH
10 MO3ULIMIO, | TPAaJIULIMOHHBIX HallMOHAJIBHBIX, | JOKA3aTEJIbHbIE PACCYKJCHUS B XOJ€ PEIICHUS
JIEMOHCTPUPOBa | OOLIEYEIOBEUECKUX TI'YMaHMCTHYECKUX WU | 3a[ad;

Thb OCO3HAHHOE | JIEMOKPAaTUYECKHUX LIEHHOCTEM; [1P64. VYmeHue omnepupoBaTh MOHATHIMHU:
MIOBEJCHUE -IIaTPUOTUYECKOIO0 BOCIIUTAHUS: byHKLHSA, HeIpepbIBHAs byHKIMS,
Ha OCHOBE | IIEHHOCTHOE OTHOILIEHUE K | Ipou3BOJHAs, MepBooOpa3Hasi, oNpeaeIeHHbIN
POCCUNCKUX rocy1apCTBEHHBIM CUMBOJIaM, | MHTErpaj; yMEHHE HAXOAUTb IIPOU3BOJHBIC
JyXOBHO- HCTOPUYECKOMY nu IIPUPOJHOMY | DJIEMEHTapPHBIX ¢byHKIUH, UCITONIBb3YsI
HPABCTBEHHBIX HACJIEUI0, TaMATHUKAM, TpaJuLUAM | COPAaBOYHBIE MaTEpHalbl, HUCCIENOBAaTh B
LIEHHOCTeH, B | HaponoB Poccun, noctwkenusm Poccun B | mpocTendmmx ciydasx byHKIIUN Ha
TOM 4YHUCJIE | HAyKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U | MOHOTOHHOCTb, HaXOAWTh HauboJbIINe
c Y4ETOM | TPYZIE; U HauMEHbIIME 3HAYeHHUs (QYHKIHM; CTPOUTH
rapMOHHU3aLuU MeramnpeaMeTHble pe3yibTaThl JOJDKHBI | TpadUKd  MHOTOWIEHOB C  HCIOJIb30BaHUEM
MEXHaAIlMOHaIb | OTpaxkaTb: OBJIaJlcHUE YHUBEPCAJIBHBIMHU | ammapara MaTeMaTH4eCKOTo aHaNIMn3a;
HBIX PETYJIATUBHBIMU NENCTBUAMMU: B) | NIpUMEHATH NPOU3BOJIHYIO NPU PELICHUM 33]a4
51 SMOLMOHAIBHBIN WHTEJUIEKT, | Ha JIBUKEHHUE; pemarb MIPaKTHUKO-
MEXPEJUTHO3H | IpeArnonararoiui copMupoOBaHHOCTb: OpHUEHTUPOBAHHBIE 3a]1a4M
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BIX OTHOILIEHUH, | --CAMOCO3HAHUS, BKJIIOUAIOIIETO | Ha HauOosbllMe U HAaUMEHbINE 3HAUYCHUS, Ha
MIPUMEHSTH CIOCOOHOCTH MMOHUMATh CBO€ | HAXOXKJIEHUE NIYTH, CKOPOCTH U YCKOPEHUSI;
CTaH1apThl SMOIIMOHAIBHOE COCTOSIHHE, BUJETH [TP66. YMeHme pemiath TEKCTOBBIC 3aa4d
AHTUKOPPYILIMO | HANpaBJICHUS  Pa3BUTUS  COOCTBEHHOW | pa3HbIX THUIIOB (B TOM YHKCJIE Ha TMPOIEHTHI,
HHOTI'O SMOLIMOHANBHON cephl, ObITh YBEPEHHBIM | AOJAM M 4YacTW, HaA JBUXKEHHE, paboTy,
MOBEICHUS B ce0e; CTOMMOCTh TOBApOB W YCIYT, HaJOTH, 3aJa4u
- CaMOpPEeryJUpOBaHHSA, BKJIIOYAIOIMIETO | M3  OONAcCTH  yNpaBiICHHUS  JHUYHBIMH U
CaMOKOHTpPOJIb, ~ YMEHHE  IPUHUMATHh | CEMEHHBIMHU (dbuHaHCaMM); COCTaBJISITh
OTBETCTBEHHOCTb 3a CBOE€ IIOBEJACHHUE, | BBIPAXKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CIIOCOOHOCTh aJanTUPOBATHCS K | CHCTEMBI IO YCIOBHUIO 3aJa4d, HCCIEN0BATH
SMOLMOHAJIBHBIM WU3MEHEHUSIM | ITOJIyYEHHOE penieHue u OLICHUBATh
U TPOSIBIATH THOKOCTh, OBITH OTKPBITHIM | IIPABIONOIOOHOCTH PE3YJIbTATOB;
HOBOMY; I[IP67. VYMeHue omnepupoBaTh TOHSATHSIMH:
- BHYTPEHHEW MOTHMBALMM, BKIIOYAIOLICH | CpelHEe apudmernueckoe, MEIuaHa,
CTpeMJICHHE K JOCTHKEHHMIO Ienu U | HauOousblllee M HAaUMEHbIIee 3HAaUeHUs, pa3Max,
yCIEeXy, ONTUMHU3M, HWHHUIMATUBHOCTh, | JUCIIEPCHS, CTaH/IAPTHOE OTKJIOHEHHE
yMEHHE [IeHCTBOBaTh, MCXOJ W3 CBOUX | YUCIOBOro Habopa; yMEHHE  WU3BJIEKaTb,
BO3MOXHOCTEH; MHTEPHPETUPOBATH uHpopmanuio,
- OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh | MPEACTAaBICHHYIO B TaONIUIaX, HA JUarpammax,
MOHUMATh 3MOIMOHAILHOEC COCTOSIHWE | IpaduKax, OTPAKAMOIIYI0 CBOWCTBA PEATbHBIX
IpYTrux, YUYUTHIBATH ero Ipyu | OpPOLIECCOB M SIBICHUH;  MPEICTaBIAThH
OCYILIECTBJIECHUH KOMMYHUKAIMK, | MHGOpPMAIIMIO C  TMOMOIIbIO  TabmuIl |
CIOCOOHOCTH K COYYBCTBHIO U | AMarpaMM;  HUCCJEIOBaThb  CTAaTUCTUYECKHUE
CONIEPEKUBAHUIO; JIaHHbIE, B TOM qucie
- COLMANBHBIX HAaBBIKOB, BKIIOYAIONINX | C MPUMEHEHHEM TIpaduyecKuX METOJ0B H
CIIOCOOHOCTh BBICTPAWBaTh OTHOIIEHHUS C | DJIEKTPOHHBIX CPE/ICTB;
OPYTMMH JIIOABbMH, 3a00TUTHCS, TposBiaTh | [IP68. VYmenuwe omepupoBaTh MNOHATUSMHU:
MHTEPEC U pa3pemaTh KOH(IUKTHI CIIy4alHbIN OIIBIT
u ciyvyaiHoe coObITHE, BEPOSITHOCTh
CIIy9aifHOTO COOBITHS, YMCHHE BBIYHCIATH
BEPOATHOCTh C HCIOJIb30BAHUEM TpapUUeCcKuX
METO/IOB; MPUMEHATH (HOPMYIBI CIOXKEHUS U
YMHOXEHUSI BEPOSITHOCTEH, KOMOHMHATOpPHBIE
¢dakTel ¥ GopMyNbl TpU pEHIeHWU 3ajay;
OIICHUBATh BEPOSTHOCTU pPEaJbHBIX COOBITHIA;
3HAaKOMCTBO
CO  CIyYallHBIMM  BEJIMYMHAMH;  yYMEHHUE
NPUBOAUTH TPUMEPHI TPOSBICHHUS 3aKOHA
00IBIINX qucen B MIPUPOTHBIX
1 OOIIECTBEHHBIX SBICHUSX;
[1P614. VYwmenuwe BbIOUpaATh  MOIXOJSAIIUN
U3Y4YEHHBIN METOJ
TSt peleHus 3a7a4H, pacro3HaBaTh
MaTeMaTUYeCcKHe bakThbI
W MaTeMaTU4YeCKHue MOJIEIM B MPUPOJIHBIX U
OOIIIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE; YMCHHE
MIPUBOIUTH IpUMEPHI MaTeMaTUYECKUX
OTKPBITHH pOCCUICKON u MUPOBOU
MaTE€MaTUYeCKON HAyKN
OK 07. | JImaaocTHBIC pe3ynbpTaThl JTOJKHBI [1P61. Bnamenune MeTomaMH JI0KAa3aTeIbCTB,
CopneicTBoBaTh | OTpaKaThb aIropuTMamMu  pelIeHus  3a/Jay;  yMEHHue
COXPaHEHUIO B YaCTH: IKOJOTHYECKOTO0 BOCITUTAHHUS: dbopMynupoBaTh  OMpENETCHUs,  aKCHOMBI
OKpY>Karolen - aKTUBHOE HENpUSITHE  JEUCTBUH, |HM TEOPEMBbl, MPUMEHATh HX, MPOBOIAUTH
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cpepl,
pecypcochepex
SHHIO,
MPUMCHSITh
3HAHUS

00 U3MeHeHuu
KJIMMaTa,
TPUHITUITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,
3 dexTuBHO
JIECTBOBATH

B
Ype3BbIYANHBIX
CUTYaIHsIX

MIPUHOCSIINX BPE] OKPYXKAFOIIEH cpere;

- yMeHue IIPOTHO3UPOBATH
HeOJIaronpusTHbIE JKOJIOTUYECKHE
IIOCIIEACTBHS IIPEANPUHUMACMBIX

JIEWCTBUM, IPEIOTBPAILATh HUX;

- paclIMpeHHE OIbITa JeATEeIbHOCTH
AKOJIOTUYECKOW HaIIPaBJICHHOCTH;
MeranpeameTHble  pe3yJbTaThl  JIOJKHBI
orpaxath: OBnajcHUE YHUBEPCATbHBIMHU
y4eOHBIMU [M03HABATEJIbHLIMU
NEUCTBUSIMU:

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:
- paspabaThIBaTh IUIaH pereHus
MPOOJIEMBI C YY€TOM aHAIH3a UMEIOIUXCS
MaTepuaTbHBIX

Y HEMaTepHUaAIbHBIX PECYPCOB;

- OCYHIECTBJIATh  IICJICHAINPaBICHHBIN
MOWCK TIEPeHOCa CPEICTB U CIOCOOOB
IEUCTBUS

B ITPO(heCCHOHATILHYIO CPey;

- yMeTb  MEPeHOCUTh  3HAHUA B
MMO3HABATEJIbHYIO

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

PETYJIATUBHBIMU JICHCTBUSMH:

0) CaMOKOHTPOJIb:

- JaBaTh OICHKY HOBBIM CHUTYAaIlHSM,
BHOCUTh KOPPEKTHBBI B JICATCIILHOCTD,
OIICHUBATh  COOTBETCTBHE  PE3yJbTaTOB
HENSIM

JIOKa3aTeNNbHbIE PACCYXKICHHS B XOJI€ PEIICHUS
3ajad4;

[1IP64. VYmeHume omepupoBaTh TOHATHIMH:
byHKuus, HelnpepbIBHAs byHKIHA,
MPOM3BOJIHAS, TepBOOOpa3Hasi, onpeaeneHHbIN
UHTETpaJl; YMEHUE HaxOIUTh IPOU3BOJHBIE

AJIEMEHTAPHBIX byHKIUH, UCIIOJIb3YS
CIIpaBOYHbIC  MaTEpHallbl; HMCCIENIOBAaTh B
MPOCTEHIINX cIIydasx byHKIIUN Ha
MOHOTOHHOCTb, HaxOJIUTh HauOoJbIINe

U HauMEHbIIKME 3HA4YeHHUsS (YHKIHM; CTPOUTH
rpaduKd  MHOTOWIEHOB C HCIIOJIb30BaHUEM

amrmapara MaTEMaTHYECKOT O aHaln3a;
IIPUMEHSATH ITPOU3BOAHYIO IIPU PEIICHUM 3a1ad
Ha JIBUKCHHUE; pelarb IIPAKTHKO-
OPHUEHTUPOBAHHBIE 3a1a4u

Ha HauOOJIbLINE W HAUMEHbIIWE 3HAYCHHUS, Ha
HaXO0XJEHUE ITYTH, CKOPOCTU U YCKOPEHHUS;

[1PG5. VYmMeHue omepupoBaTh MOHATHIMHU:
parioHanbHas ~— (QYHKOUS,  IOKa3aTebHAS

byHKIHS, CcTeHeHHas byHKIWHS,
JorapupmMuIecKas byHKIHS,
TPUTOHOMETpHYECKHEe (YHKIIMU, OOpaTHbIC
GyHKIUY; YMCHHE CTPOUTH rpaduku

M3YYEHHBIX (DYHKLIHHA, UCTIOIB30BaTh Tpaduku
MpU U3YYECHHH MPOLECCOB M 3aBUCUMOCTEN,
OpU pelIeHUHd 3aad M3 JAPYruX Y4eOHBIX
NpEeIMETOB W 33/a4 M3 pPEaJIbHOM JKU3HU,
BbIpaxaTh (opMyramMu 3aBUCHUMOCTH MEXKIY
BCIUYMHAMUY;

[1P6G6. YmMeHue pemiatb TEKCTOBBIE 3a/ladyd
pPa3HBIX TUIMOB (B TOM YHCJIE HA TMPOICHTHI,
JOMM W 4YacTH, Ha JIBIDKEHHE, padorty,
CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 3a/1a4d
U3 o0nacTd  yOpaBleHUS  JTUYHBIMH U
CEMENHBIMU ¢dbuHaHCaMM); COCTaBJISATh
BBIPAXKEHHUS, YpPAaBHEHHUs, HEPABEHCTBA MU WX
CHCTEMBI II0 YCIIOBHIO 3aJayd, HUCCIEA0BATh
MOJYYEHHOE pelieHue u OIICHHUBATh
MPaBAONOI00HOCTH PE3yIbTATOB;

I1P68. VYMeHue omnepupoBarh MOHATHIMHU:
CIIy4anHbII OIIBIT
u cly4daitHoe CcOOBITHE, BEPOATHOCTh
CIIy4aifHOTO COOBITHUS; YMEHHE BBIYHCIATH
BEpPOSITHOCTH C MCIOJIb30BaHUEM TpaduueCKUX
METOJIOB; MPUMEHITh (HOPMYIBI CIOXKEHUS U
YMHOXXCHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE
dakTel ¥ GOpMyNnbl TpU pENICHUU 3a]1ay;
OIICHUBATHh BEPOATHOCTH PEATBHBIX COOBITHI;
3HaKOMCTBO

CO  CIyYallHBIMM  BEJIMYMHAMH;  yYMEHHUE
MPUBOJIUTH IIPUMEPBI IPOSIBIICHHUS 3aKOHA
OoNBIINX qHCel B MIPUPOTHBIX
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1 OOILIECTBEHHBIX SIBJICHUSIX;

[1P69. VYwmenue onepupoBaTh MOHITUSMU:
TOYKa, INpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBIN YIroJj, CKPEIIUBAIOIINUECS IPSMBIE,
NapajyieIbHOCTh W HEePHEHAUKYISPHOCTb

IPSIMBIX
U IJIOCKOCTEH, Yrojd MEXAy HIpsSMbIMHU, YIoJl
MEXIY IPsAMOM
U IJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMM,
paccrosiHue oT TOYKHU

JI0 TIOCKOCTH, PACCTOSTHUE MEX]y MPSMBIMH,
pacCTOsIHUE MEXIY IUIOCKOCTSAMH; YMEHHE
MCIIOJIb30BATh MPU PELICHUH 3a/1ay U3yYeHHbIE
GakThl W TEOpeMbl IUITAHUMETPHH, YyMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO
MHUpa;

I[TP610. VYmeHue omnepupoBaTh TMOHATHIMH:
MHOTOTPaHHUK, CEYEHHE MHOrOTpaHHUKa, KyO,
napajuieNienunen, npu3Ma, nupamuaa, Qurypa
Y TIOBEPXHOCTh BpAILCHUS, WIMHAP, KOHYC,
map, cdepa, ceueHUs QUIYypbl BpalleHHUS,
IUIOCKOCTh, Kacamomiasicss cgepsl, MWIMHApPA,
KOHyCa, TIUIOIIA b TOBEPXHOCTH MUPAMHUIBI,
MPU3MBI, KOHYCa, HWJIUHAPA, TIOHAaaAb Chepsl,

o0BpeM KyOa, MPSIMOYTOJIBHOTO
napajieNienunena, — MHPaMHUIBI,  HPU3MBI,
IIIMHPA, KOHYyCA, IIapa; yMEHUEe U300paxaTh
MHOTOTPaHHUKH

U TIOBEPXHOCTH BpALUEHUS, HMX CEUEHUSA OT
PYKH, C IOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB
" AEKTPOHHBIX CPEICTB; yYMEHHE
pacrno3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE;
YMEHHE pacrno3HaBaTh IIPABUJIbHBIE
MHOTOTPaHHUKU;

[1P611 VYmeHnue omnepupoBaTh MOHITUAMU:
JIBUKECHHE

B INPOCTPAaHCTBE, IMOA00HBIE (QUIypHl B
IIPOCTPAHCTBE;  HCIOJIb30BAaTh  OTHOILICHHE
MJIomaaei  MOBEPXHOCTEH W 00BEMOB
NoJ0OHBIX (PUTYp IIPU pELIeHUH 3a7ay;

[1P612. YMeHu€e BBHIYHCIATH T€OMETPUUECKHUE
BEIMYMHBI (JUIMHA, YTOJ, IUIOIAdb, OOBEM,
I01Ia/b MTOBEPXHOCTH), UCIIOJIB3YSI
U3y4eHHbIE POPMYJIBI U METOBI;

[1P613. VYmenue omnepupoBaTh MOHATHSIMHU:
IPSIMOYTOJIbHAS cucrema KOOpJAMHAT,
KOOpJMHATBHl TOYKH, BEKTOp, KOOPAWHATHI
BEKTOPa, CKAJSIPHOE IPOU3BENEHUE, YIroJl
MEXIy  BEKTOpaMH, CymMMa  BEKTOpPOB,
IIPOU3BE/ICHNE BEKTOpA HA YUCIIO; HAXOIUTH C
MOMOUIbI0 HM3YyYEHHBIX (OPMYT KOOPIUHATHI
CEpEeIUHBl OTPE3KA, PACCTOSHUE MEXKIY JBYMS
TOYKaMH;
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[IP614. VYwmenuwe BbIOMpATh  MOIXOISAIIUN

U3Yy4YEHHBIN METOJ
Ui pereHus 3ajauy, pacro3HaBaTh
MaTeMaTHYeCKUe (baxTb

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

1.4. Kosim4ecTBO 4aCOB HA OCBOEHNE MPOrPaMMBbI NpeMeTa:
00BEM yueOHoi Harpy3ku cryaeHta 208 gyacos, B TOM 4HcIIe:
00s13aTeIbHON ayTUTOPHON yueOHOU Harpy3ku cryaeHTa 204 yacos;

IIPOMEXYTOUHOM arTrecTanuu 4 4acos.

17




2. CTPYKTYPA U COAEP KAHUE YUEBHOI'O IPEJIMETA OVYII.04 MaTtemaTuka:
ajgredpa ¥ Ha4aJIa MAaTEMATHYECKOr0 AaHAJIN32; TeOMETPHS; BEPOATHOCTh H CTATHCTHKA

2.1. Oobem yqeﬁnoro npeaMera u BUAbI y'leﬁHOﬁ JeATECIBbHOCTH AJd CICEHHAIBbHOCTH .

Bup yueOHoii 1esiTeIbHOCTH O0bem yacoB
Buj y4eOHoii essTeIbHOCTH O0beM yacoB
O06beM 00pa3oBaTeIbHON MPOrpaMMbl 208
O0beM padoThl 00yUaONUIErocsi BO B3aUMO/1€iiCTBHM C MIPenojaBarejiemM 204
JICKIINH, YPOKH 98
8 MOM uuce npopeccUOHALHO-0PUEHIMUPOBAHHOE COOEPIHCAHUE -
IPAKTUYECKHE 3aHSTHS 104
8 MOM yucje npopeccuoHaIbHO-OPUECHMUPOBAHHOE COOEPIUCAHUE 14
Koucynbranmu (npu nanuuuu) 2
DK3aMeH (npu Haauquu) 4

HpOMe)Ky'TOIIHaH aTTeCTalys B (I)opMe JK3aMCHa
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2.2. TemaTnuyeckuii mjiaH u coaep:xkanue yueonoro npeavera OYIL.04 Maremaruka: ajreépa u Hayaja MaTeMaTHYECKOI0 aHAJIN3A;

reoMeTpusi; BepOATHOCTh U CTATHCTHKA
43.02.17 TexH0JI0TUM HHAYCTPHH KPACOTHI

Haumen Ne Tema y4eOHOI0 3aHSITUS U COAEPKAHME YYeOHOI0 MaTepuasa, JJadopaTopHble U MPAKTHYECKUE 3aHATHS, Oo0bem | @opmup | YpoBeHb
oBaHUe ypoKa CaMOCTOSITeJIbHASL Pa0oTa CTYAeHTOB (npu HaIuUuL) 4acoB yeMble | yCBOGHHs
pasaesio n/n KOMIIEeTe
B HIUU
1 2 3 4 5 6
Paznen 1. [loBTOopeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 32
1 Hean 1 3a7a4n MAaTEMATHKHU NPH 0CBOEHHHU CENHATbHOCTH. 1 OK 01, 1
Conepxanne yueOHoro marepuania: Llens u 3aaun MaTeMaTUKHU TP OCBOCHHUH CIIEIMAIBLHOCTH. ba3oBbie OK 02,
3HAHUS U YMEHHUS N0 MaTeMaTHKe B TPO(eCCHOHATBLHOM U B TOBCEITHEBHOM JIEATEIHHOCTH. OK 03,
2,3 MHo:kecTBA M JIOTHKA. 2 OK 04, 2
Copepxanne yuyeOHoro wmarepuana: Jluarpammel Oiinepa—Benna. Hcnonb3oBaHue TeOpeTUKO- OK 05,
MHO’KECTBEHHOI'0 arnapara Juis ONMCAHMsI pEeaJIbHbIX IPOLIECCOB U SBJIEHUH B NPOPeCcCHOHATbHON OK 06,
JeATEeIbHOCTH, NpPHU PELIEHUWU 3aJad U3 Apyrux aucuuiinH. OrmnpejeneHue, Teopema, CIEJICTBHE, OK 07
JI0Ka3aTeNbCTBO.
4,5 IIpakTyeckoe 3anaTue Nel. MHOKecTBA U JIOTHKA. 2 3
CopepxaHye NPaKTUYECKOTO 3aHITHSI: pEIIEHHE 3a]1a4.
6,7 Yucjia 1 BLIYUCTICHUS. 2 2
Copepxanne yueOHOro mMarepuana: HarypanbpHbie U 1ienble uyncna. [Ipu3Haku JenuMOCTH LETIbIX YHCe.
Pannonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIEHTHI, OECKOHEUHbIE MEPUOINYECKUE
opobu. ApudmeTnueckde OmNepalud C palUOHAIbHBIMUA YHCIAMH, MTPeoOpa3oBaHUsS HYHCIOBBIX
BbIpaxkeHHi. JlelicTBuTenbHbIe uyMcia. PannoHanbHble W UppalUoHalIbHbIE uncia. ApupMeTHyeckue
oTiepaiuu ¢ JeiCTBUTENbHBIME YncaamMu. [IpuOnrmkEéHHbIe BEIYUCICHUS, TPAaBUIa OKPYTIICHHUS, IPUKHUIKA
Y OIICHKA PE3YJIbTAaTa BHIYMCICHUM.
8,9 IIpakTuyeckoe 3ansaTue Ne2. Unc/ia u BbIYUCIEHUS. 2 3
CopepxaHue NPaKTUYECKOTO 3aHITHSI: pa3IMYHbIE ONEPALUY HaJl YUCIAMHU.
10,11 | ToxkmecTBa U TOK/AECTBEHHbIE MPe0OPa30BaHMUSI. 2 2
Coneprkanne yaeOHOro Marepurana: ToXIeCTBa H TOXACCTBEHHBIE MPEe0Opa3oBaHUsI.
12,13 | IIpaktuuyeckoe 3ansitue Ne3. To:kaecTBa U TOXkK/AeCTBEHHbIE MPe00pPa30BaHMSI. 2 3
Copepxanue npakTuyeckoro 3aHsaTus: Tox1ecTBa U TOXKIECTBEHHbIE MPEOOPa30BAHMUS.
14,15 | YpaBHeHus. 2 2

Copepxanne ydyeOHOro Marepuana: YpaBHEHUE, KOpeHb ypaBHeHus. HepaBeHcTBO, pelieHue
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HepaBeHCTBAa. MeToj uHTepBaioB. PenieHne nenbix U ApoOHO-pallMOHATIBHBIX YPaBHEHUIN U HEPaBEHCTB.
[IpumeHeHrue ypaBHEHUW W HEPABEHCTB K PELICHUIO MAaTeMaTHYECKUX 3a7a4 U 3aJad U3 Pa3IudHbIX
obOnacteii Hayku U peanbHOW KW3HU. CHUCTEMBI M COBOKYIHOCTH pAallMOHAIBHBIX YypaBHEHUN U
HepaBeHCTB. CHUCTEMbl JIMHEMHBIX ypaBHEHHU. Pemienwe npukiagHbIX 3a7ad C MOMOUIBIO CHCTEMBbI
JIMHEWHBIX YpaBHCHUH.

16, 17

IIpakTyeckoe 3ansaTHe Ne4. YpaBHeHus .

ConepkaHue MPAKTUYECKOrO 3aHATHS: YpaBHEHHE, KOPEHb ypaBHEHHS. MeToa uMHTepBaioB. Peiienue
[ENBIX U JAPOOHO-pallMOHANBHBIX ypaBHEHHH. [IpuMeHEHHE ypaBHEHUH K PEHICHHI0 MAaTeMaTHYECKUX
3aJa4 W 33Ja4 M3 pasNUYHbIX oOJjacTeid Hayku U peaidbHOW >ku3HH. CHCTEMBl U COBOKYIHOCTH
palMoHaNbHBIX ypaBHEHUU. CHCTEMbl JIMHEWHBIX YpaBHEHMM. PernieHne npukiaaHbiX 3aad ¢ MOMOIIbIO
CHUCTEMBbI JINHEWHBIX YPABHEHMUII.

18, 19

Hepasencrsa.

Copneprxanue yueOHoro matepuana: HepaBeHcTBO, pelieHne HepaBeHCTBA. MeTos nHTepBanoB. Perienue
OeJabIX U IIp06HO-paHI/IOHaJIBHI>IX HCPAaBCHCTB. HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHUIO MATCMATHYCCKUX
3ajjad M 3a7a4 U3 Pa3IUYHBIX oOjacTell Hayku U peanbHOM >Ku3HU. CHCTEMbl UM COBOKYIHOCTH
PpanrOHaJIbHbIX HCPABCHCTB.

20,21

IIpakTuyeckoe 3ansaTue NeS. HepaBeHncrsa.

Conepkanre mpakThyeckoro 3aHatus: HepaBeHCTBO, pellieHHe HEpaBeHCTBA. MeTOJ HWHTEPBAJOB.
Pemenne wensix W ApoOHO-pallMOHANbHBIX HEPaBeHCTB. lIpuMeHeHHWE HEpPaBEHCTB K PEHICHUIO
MAaTE€MAaTUYCCKUX 3aJa4 W 3aJa4 H3 pPa3IMYHBIX o0JacTen HAayKu H peaJIBHOfI )ku3Hn. CucreMnl H
COBOKYITHOCTH PallMOHAJIbHBIX HEPABEHCTB.

22,23

Ilpakmuueckoe 3anamue Ne6. IIpoyenmnsie 6biuucieHUs 6 NPOPeCcCUOHATLHBIX 3A0aAYUaX.
Coodeporcanue  npaxmuuecko2o  3aHamus:  (NpogheccuoHanrbHO-0pUEeHMUPOBAHHOE — COOepICaHue)
[Ipumenenne apodei U MPOLEHTOB AJis PELIeHUs MPUKIAJAHBIX 3a/1a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUN U
peanbHOM ku3HU. [TpuOnnKEHHBIE BHIYMCIECHUS, PAaBUJIa OKPYTJIICHMS, IPUKHJIKA U OLIEHKa pe3yJbTara
BblunciaeHu. Pa3Hble  cnocoObl  BBIYMCIEHHS  MPOLEHTOB.  [IpOllEHTHbIE  BBIYMCIEHUS B
npodeccnoHaIbHbIX 3a1auax. [[puMeHeHne ypaBHEeHHI 1 HEPABEHCTB K PELICHUI0 MaTeMaTHUECKUX 3a/1a4
W 3aJ1a4 U3 pa3IMyHbIX 00acTell HAYKH U PeabHOM JKU3HU.

24, 25

IMocenoBaTeIbHOCTH U POrPeCCHH.

Conepxanue mpakTHdeckoro 3aHsTus: [locienoBarenbHOCTH, CIIOCOOBI 3alaHUS MOCIIEI0BATEILHOCTEH.
MOHOTOHHBIE TOCHE0BaTENILHOCTH. ApudMeTndeckas U TeoMeTpuueckas Mporpeccuu. beckoHedHo
yObIBatomasi reomerpuyeckas nporpeccus. CymMma O€CKOHEUHO YOBIBAIOIIEH TI'€OMETPUYECKOM
nporpeccuu. Popmysa CI0KHBIX TPOIEHTOB.

26, 27

IpakTnyeckoe 3ansitue Ne7. [Iporpeccun.
ConepkaHre NPAKTHUYECKOTo 3aHsATHs: Vcrmonap30BaHHME MNPOrpecCHH sl PEIICHHs] PealbHbIX 3ajad
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IPUKJIAJHOTO XapakTepa.
28,29 | ®yHKUUHU U TPaQUKH. 2
Conepkanne yueOHoro marepuaina: OyHkius, cnocoOsl 3aaanus GpyHkuun. ['paduk Gynkmuu. Bzanmuao
obOparupie ¢yHkuuu. OONacTh ONpeAeNeHHs W MHOXKECTBO 3HadeHWd ¢ynHkumu. Hynmum ¢yskuum.
ITpomeKyTKH 3HaKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU.
30,31 | IpakTuueckas 3ansitue Ne 8. ®yHKIUH U rPaPUKH. 2
CopneprkaHue NPAKTUYECKOI0 3aHATHSL: IOCTPOEHUE rpauKoOB (PYHKIIMU.
32 KonTpoJsbnasi padora Nel. BXogHO#H KOHTPOJIb. 1
Pa3znes 2 Crenenu n kopuu. CteneHHas, nokasarejbHas u Jorapupmmuyeckasi QyHKIHHU. 35
33,34 | ApupmeTuyecKkuii KOpeHb N—Oii CTENMEHM. 2 OK 01,
Copepxanne y4deOHOro marepuana: ApudMETHUYECKHI KOpeHb HaTypaibHOW creneHu. JleWcTBus c OK 02,
apuPMETUYECKUMHU KOPHSIMH N—OM CTENEHH. OK 03,
35,36 | IpakTuueckoe 3ansitue Ne9. [Ipeodpa3oBanue BbIpa:keHHi, coiep:Kaliie KOPeHb. 2 OK 05,
Copneprkanue npakruyeckoro 3ansaTus: [IpeobpazoBaHue BeIpaKeHHM, COAepKalie KOPEHb. OK 06,
37,38 | Crenenn. CrangaprHas ¢popmMa 3alMCH IefiCTBUTEILHOI0 YHCIIA. 2 OK 07
Copnepxxanne yueOHoro marepuana: CrerneHb C LeibIM MokaszareneM. CranjnaptHas ¢opma 3anucu
neiictBuTenbHOr0 umcna. Mcmomb3oBanue moaxonsmerd (GopMbl 3amMcH JIEHCTBUTENBHBIX YHCET IS
pelIeHHs MPaKTHYECKUX 3aJad W HpeicTaBieHus JaHHbIX. CTeneHb € PalMOHAJIBHBIM I0Ka3aTENIEM.
CgoiictBa ctenenu. [Ipeobpa3zoBaHne BIpaKEHHA, COACPIKANINX CTEIIEHH C PAIlMOHAIBHBIM MTOKA3aTeJIeM.
39,40 | Ipaxkruueckoe 3ansitue Nel0. Ilpeodpa3zoBanue BbIpaxkeHuii, cogepKalue cTeneHb. 2
Coneprkanue mpakTudeckoro 3ausaTus: [IpeobpazoBaHne BRIpAKEHHIA, COAECPIKAIINE CTETICHb.
41,42 | lIpaktuueckoe 3ansitue Ne 11. Crenennas pyHKums. 2
Copneprxanue npakTuyeckoro 3aHaATus: CTeneHHas (QyHKIWS C HATypaIbHBIM U IENbIM IMoka3aTeneM. EE
cBoiicTBa U rpaduk. CBoiicTBa 1 rpauK KOpHs n-Oi CTENEHH.
43,44 | UppannoHajbHble YPABHEHNS U HEPABEHCTBA. 2
Copneprxanue yueOHOro Matepuana: Perenue uppaoHalbHbIX YPAaBHEHUH U HEPABEHCTB.
45,46 | lIpakTuueckoe 3ansitue Nel2. UppannoHaibHble ypaBHEHHs H HEPABEHCTBA. 2
ConeprkaHue MPaKTUYECKOro 3aHATHs: PelieHne nppannoHaibHbIX YPaBHEHUH U HEPABEHCTB.
47,48 | loka3aTejbHbIE YPABHEHHUS H HEPABEHCTBA. 2
Coneprxanne yuebHoro marepuaina: IlokasarenabHble ypaBHEHHs 1 HEPAaBEHCTBA.
49,50 | lIpakTuueckoe 3ansitue Nel3. [loka3arenbHble ypaBHEHHsI M HEPABEHCTBA. 2
ConeprkaHrie MPaKTHYECKOT0 3aHATHS: PeneHne mokasaTebHbIX YpaBHEHUI 1 HEPAaBEHCTB.
51,52 | Jlorapu¢m yucaa. CpoiicTBa jorapupmos. 2
Copepxanne yueOHoro wmarepuana: Jlorapudm uucna. JlecsiTuuHble M HaTypalbHbIE JIOTapU(MBI.
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[TpeoOpazoBanne BeIpaKEHUH, COIEPIKAIINX JOTapUPMBI.

53,54 | lIpakTuueckoe 3ansitue Ne 14. Jlorapupmel. 2
Copneprkanue npakruyeckoro 3ansaTus: [IpeobpazoBaHue BeIpaK€HHM, COAepIKALIHE JOrapruPMBbl.
55,56 | Jlorapu¢mMuyeckne ypaBHeHUsI U HEPABEHCTBA. 2
Copneprxanue yuebHoro Marepuaia: Jlorapudmuyeckre ypaBHEHHUs U HEPaBEHCTBA.
57,58 | lIpakTuyeckoe 3ansitue NelS. Jlorapudpmuyeckne ypaBHeHHs 1 HePaBeHCTBA. 2
Copneprkanue npakTuyeckoro 3ansaTus: [IpeoOpazoBanue BeIpaKEHUH, COAEpIKaAIME CTEIIEHb.
59,60 | IIpakmuueckoe 3anamue Ne 16. Jlozapughmot ¢ npupooe u mexnuxe. 2
Cooeporcanue  npakmuueckozco  3aHAmMusA:  (NPoOpeccuoHaNbHO-OPUEHMUPOBAHHOE — COOEPICaHUe):
[Ipumenenne norapupma. Vctopus pazButusi matematuku. Jlorapupmuueckas cnupans B mpupoje. Ee
MaTeMaTHueckue cBoiictBa. lcnonb3zoBaHue rpadukoB (QYHKUUH Ui HMCCIEJOBAaHUS IPOLIECCOB H
3aBHCHUMOCTEH, KOTOPHIE BO3HUKAIOT MPHU PEIICHUH 3a/a4 U3 Pa3UYHBIX 00JacTeil HayKd M peabHOMH
AKHU3HU.
61,62 | [IpakTuyeckoe 3ansiTue Ne 17. Iloka3zaTeabHas GyHKIHS. 2
Copneprxanue yuebHoro marepuaina: IlokasarenbHas ¢pyHkuus, e€ cBoicTBa U rpauk.
63, 64 | IIpakTuyeckoe 3ansaTue Ne 18. Jlorapudpmuyeckas GpyHKius. 2
Copepxanne yaeOHoro marepuaina: Jlorapudmudeckas QyHKIus, €€ CBOHCTBA U rpaduK.
65,66 | [IpakTuyeckoe 3ansaTHe Nel9. [IpumeHeHne ypaBHeHH, CHCTeM U HEPABEHCTB K PelIeHNI0 3a/1a4. 2
CopneprkaHue MpaKTHYECKOro 3aHATUA: Vcnonabp3oBanue rpagukoB QYHKIUH A7 pelIeHus] ypaBHEHUN U
JUHENHHBIX cucteM. [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEeMaTHUECKUX 3a]1a4 U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKU U peabHON )KU3HHU.
67 KonTpoJsbnas padora Ne2. CreneHu U KOPHH. 1
Paznen 3 IlpsiMble U MJI0CKOCTH B pocTpaHcTBe. KoopaAnHATHI M BEKTOPHI B NPOCTPAHCTBE. 21
68,69 | IloBTOpenue niaanuMerpuu. OCHOBHBbIE OHSTHSA CTepeOMeTPHH. 2 OK 01,
Conepxanne yueOHoro marepuana: OcHOBHbIE (DUTYpBI, (PaKThl U Teopembl IUIaHUMETpUH. OCHOBHBIE OK 02,
NOHATUS cTepeoMeTpuu. Touka, mpsMasi, IUNIOCKOCTh, MpocTpaHcTBO. [loHATHE 00 akCHMOMaTHYECKOM OK 03,
MIOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX. OK 05,
70,71 | IIpamble M MI0CKOCTH B mnpocTpaHcTBe. [lapanjenbHOCTh NPAMBIX, NPSAMONH H IUIOCKOCTH, 2 OK 07

IJIOCKOCTEIA.

Copmepxanne y4eOHOro Marepuana: BsaummHOE pacmoioXeHHe TpSIMBIX B MPOCTPAHCTBE:
MepeCeKaoIIMNecs, TapaJlieIbHbIE U CKpeIIUBarouecs npsmpie. [lapamienbHOCTh MPSAMBIX U TUIOCKOCTEH
B MPOCTPAHCTBE: MapajuiebHbIE TMpsIMbIE B MPOCTPAHCTBE, NAPAIIEIBHOCTh TPEX MPSAMBIX,
MapaJUIEIbHOCTh MPSAMON U IJIOCKOCTH. YTUIBI C COHAIIPaBICHHBIMU CTOPOHAMH, YTOJI MEXAY NPSIMBIMU B
npoctpancTBe. llapannenbHOCTh MIIOCKOCTEH: MapaieNbHble IJIOCKOCTH, CBOWCTBA MapajliedbHbIX
miockocter. [IpocTeiimme npocTpaHCTBEHHBIE (GUTYPHI Ha TUIOCKOCTH: TETpadap, KyO, mapayienenunes,
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MMOCTPOEHUE CEYEHHUI.

72,73 | llepneHIMKYJISAPHOCTH NPSIMBIX H IJIOCKOCTEIA. 2
Copnepxanune ydyeOHoro marepuana: [lepneHAMKYISIpHOCTh NPSIMOM M IUIOCKOCTH: IHEPIEHAUKYISAPHbIE
npsMble B TPOCTPAHCTBE, TPSAMBIC MapaUIeNbHbIE M TEPIECHIUKYISIPHbIE K IUIOCKOCTH, IPH3HAK
NEePIEHIUKYJIIPHOCTH IPSIMOI U INIOCKOCTH, TEOPEMa O NPSIMOH NepIEeHAUKYIISIPHON IIIOCKOCTH.

74,75 | Yriabl Mekay NPSMbIMH U IVIOCKOCTSAMH. 2
Copnepxanue ydyeOHOro Martepuasa: YIJIbl B IPOCTPAHCTBE: Yrojd MEXIy MNPsIMOM U IIOCKOCTBIO,
JBYT'PAaHHBIN YIoOJI, JIMHEWHBIA yrosl JBYI'pPaHHOro yria. [IepreHauKyssp U HaKJIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 IUIOCKOCTH, PAcCTOSIHME OT MNpsIMOM [0 IUIOCKOCTH, MPOEKUUs (Urypbl Ha IJIOCKOCTb.
IlepneHquKyISIpHOCTD IUIOCKOCTEN: NPU3HAK NEPIEHAMKYISIPHOCTH JIBYX IUIOCKOcTed. Teopema o Tpéx
HEepIEHIUKYIIPaAX.

76, 77 | IIpaktuuyeckoe 3ansitue Ne20. Pemmenue 3aay. 2
CopneprkaHue NPAKTUYECKOT0 3aHATHS: PeLICHHE 3aay.

78,79 | KoopamHAaThl U BeKTOPbI B IPOCTPAHCTBeE. 2
Copnepxanune yueOHoro Marepuana: BekTop Ha miuockocTu U B mpocTpaHcTBe. ClioKeHHue U BbIYUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4MCio. Pa3noxkeHne BeKkTopa MO TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.
ITpaBuio napajuienenunesa.

80,81 | IlpakTuyeckoe 3ansaTue Ne2l. Pemenne 3aaay. 2
CopneprkaHue MPaKTUYECKOro 3aHATHUS: Pelenue 3amay, cBA3aHHBIX C NMPUMEHEHHEM IIPAaBUI IEHCTBUNA C
BekTOpaMu. lIpsimoyronpHas cucrtema koopAauHaT B npoctpaHcTBe. Koopaunatel BekTopa. [Ipocreiimme
3aJaud B KOOpAMHATax. YTos Mexay BekTopamu. CKalspHOE MPOU3BEACHHE BEKTOPOB. Brrumcienue
YIJIOB MEXKIY MPSIMBIMU U TNIOCKOCTSIMU.

82,83 | lIpakTnueckoe 3ansiTue Ne22. KoopauHaThl 1 BEKTOPHI B IPOCTPAHCTBE. 2
CopneprxaHue MpakTHUECKOro 3aHATUS: KooOpAMHATHO-BEKTOPHBIM METOJ| NP PEIIEHUN TeOMETPUYECKUX
3a/1a4.

84,85 | IIpakmuueckoe 3anamue Ne 23. IIpamvle u niockocmu é npaKkmu4eckux 3a0aqax. 2
Cooeporcanue npaxmuyecko2o 3aHamus. (npogheccuoHaibHO-0PUEHMUPOBAHHOE COOEPHCAHUE):

Pacnonoxenue mnpsMBIX M IJIOCKOCTEH B OKpy’KarolleM Mupe (MpUpoje, HMCKYCCTBE, apXUTEKTYype,
TEXHUKe). Pernienne npakTHKo-opueHTHPOBAHHBIX 33]1a4.

86, 87 | IIpakTnueckoe 3ansiTue Ne 24. Pemenue 3anay. IIpsiMble M IJ10CKOCTH, KOOPAMHATHI H BEKTOP. 2
ConepxaHue MPAKTHYECKOTO 3aHATHS. PemieHne 3amad Ha HAXOXKACHHUE TEOMETPUYECKHX BEIUYHH C
UCIIOJIb30BaHUEM annapaTa BEKTOPHON ayreOpshl.

88 Kontpoabnasi padora Ne3. Ilpsimble u miockoctd B mpocrpaHcTBe. KoopamHaTbl U BeKTOpHI B 1
NPOCTPAHCTBE.
Pasznen Ne4 OcHoBbl TpuronoMerpun. Tpuronomerpuueckue GyHKUMH. 23
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89,90 | OcHOBBI TPUTOHOMETPHH. 2 OK 02,
Copnepxanne ydeOHoro Martepuana: CHHYC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, OK 03,
ApKKOCHHYC, apKTaHI'€HC YHCIOBOTO apryMeHTa. [pUrOHOMETpHYECKas OKPYXKHOCTb, OIpE/IeICHHE OK 04,
TPUTOHOMETPUUYECKHUX (PYHKIIMI YUCIOBOTO apryMEHTA. OK 05,

91,92 | IlpakTuueckoe 3ansitue Ne 25. OCHOBbI TPUTOHOMETPHH. 2 OK 06
ConepxkaHne MPAaKTUYECKOTO 3aHATHS. BBIUMCIEHHE CHHYCA, KOCHUHYCa, TaHIEHCa, AapKCHUHYCA,
apKKOCHHYCA, apKTAHI€HCA YUCIOBOTO apryMEHTa.

93,94 | OcHOBHbIE TPUTOHOMETPHUYECKHUE TOMKIECTBA. 2
Conepxanne ydeOHoro marepuana: [IpeoOpazoBaHume TPUTOHOMETPHYECKHUX BbIpakeHHH. OCHOBHBIC
TPUTOHOMETPHUYECKHE (POPMYIIBL.

95,96 | IIpakTuyeckoe 3ansaTHE Ne 26. [IpeoOpa3zoBanne TPUTOHOMETPUYECKHUX BbIPAsKEHHIA. 2
CozeprxkaHme MPaKTHYECKOTO 3aHATHsI: MPE0OPa30BaHUS TPUTOHOMETPUIECKUX BBIPAYKCHHIA.

97,98 | Tpuronomerpuyeckue (PyHKIMH, MX CBOMCTBA U rpauKH. 2
Copnepxanue yueOHoro marepuana: @Dynkuus. Ilepuognueckue ¢yHkuuu. TpUroHOMETpHUECKHE
(byHKIMH, UX CBOWCTBA U rpadUKu.

99, 100 | IMpakTuyeckoe 3ausaTHE Ne 27. Tpuronomerpruyeckue PyHKIUU U HX IPaPuKH. 2
Conepkanue NPaKTHYECKOT0 3aHATHsL: MPeoOpa3oBaHue TPUTOHOMETPUYECKUX IpauKOB QPyHKIHH.

101, 102 | TpuroHomeTpu4yecKne ypaBHEeHHUsI 1 HEPABEHCTBA. 2
Copnepxanue ydyeOHOro Matepuaina: PerieHue TpUrOHOMETpHUYECKMX  ypaBHeHui. Ilpumepsl
TPUTOHOMETPUUYECKUX HEPABEHCTB.

103, 104 | IpakTuueckoe 3ansitue Ne 28. Pemenne TPUroHOMeTPpUYECKHX YPaBHEHUIA. 2
ConeprkaHue MPaKTUYECKOT0 3aHATHsI: pellieHe TPUTOHOMETPUYECKUX YPaBHEHUH.

105, 106 | MpakTuuyeckoe 3ansiTue Ne 29. Pemienue TpUroHoMeTpuyecKUX HEPABEHCTB. 2
ConeprkaHye MPaKTUYECKOT0 3aHATHSL: pellleHHe TPUTOHOMETPUYECKHX HEPABEHCTB.

107, 108 | IIpakxmuueckoe 3anamue Ne 30. Hcnonv3zosanue mpuzonomempuu ¢ npogheccuonavroil cgepe. 2
Cooepoicanue npakmuieckoeo 3aHamus; (RpogheccuoHaIbHO-0OpUEHMUPOBAHHOE COOEPICAHUE):

[IpoBeneHne mMpakTHYECKUX pacdyeToB Mo (opMyiaaM TpUTOHOMETpUHU. Vcmonp3oBaHue TpaduKoB
GyHKUUN A7 UCCIeI0OBaHMs MPOLIECCOB U 3aBUCUMOCTEH, KOTOphIe BO3HUKAIOT NPU PELICHUU 33Jad U3
JPYTUX Y9eOHBIX AUCIUIUINH U PeaThbHOMN JKU3HU.

109, 110 | IpakTnuyeckoe 3ausTHe Ne 31. Pemenne 3a1a4 TPUrOHOMETPHUH. 2
CozeprkaHue MPaKTHYECKOTo 3aHsATHs: TpuroHoMeTpudeckre (YHKIMH, TOXKIECTBA U YPABHEHUSI.

111 KonTpoJsbsnas padoraNe4. OcHoBbI TpUTroHOMeTpuH. TpUroHoMerpuueckne PyHKIMH. 1
Pa3nen 5. MHOTOrpaHHHKH M TeJia BpallleHus . 33
| 112, 113 | Muororpanuuku. 2 OK 01,

24




Copnepxanne yueOHoro marepuana: IIoHATME MHOTOrpaHHHKA, OCHOBHBIE AJIEMEHTHI MHOIOTPAHHUKA,
BBIIYKJIbIE W HEBBINYKJIBIE MHOIOTPaHHUKH; pa3BEPTKA MHororpaHHuka. [Ipusma: n-yrosbHas nmpusma;
I'PaHU ¥ OCHOBAHHUS NMPHU3MBI; NIPsIMas U HAKJIOHHAs IPU3MbI; OOKOBAasl M MOJHAsA OBEPXHOCTb MPU3MBIL
[Tapayenenunesn, IpsAMOYrOJIbHBIN MapajuIeJICIIAIIE] U €ro CBOMCTBA. [IupaMuia: n-yrojasHas nupamuza,
I'paHU ¥ OCHOBAaHHE NMUPAaMUJbI; OOKOBasl M MOJHAs MOBEPXHOCTh MUPAMM/bL; NPaBUJIbHAS U yCceUEHHAs
NUpaMuJia. DIEMEHThI IPU3MbI U TUPAMMIBI.

114,115 | IpakTuyeckoe 3ansaTue Ne 32. Pemenue 3aaau.
CogepxaHue MPAKTUYECKOTO 3aHSATHS: BBIUMCICHHWE 3JIEMEHTOB MHOTOTPAaHHUKOB: pEOpa, JUaroHaiw,
YTJIBI.

116, 117 | lIpaBU/IbHbIE MHOTOTPAHHHUKH.
Conepkanne  yuyeOHOoro Marepuana. IlpaBuibHBIE  MHOTOTPAHHHMKH:  TIOHATHE  IPABHIBHOTO
MHOTOTPaHHWKA; MMPaBWIbHAS TPHU3Ma W MPaBWIbHAS MUPAMHJIA; MPABUIBHAS TPEYTONbHAS MUPAMHIA U
MpaBWIBHBIN TeTpadap; Ky0. [IpeacraBneHue o MpaBUIBHBIX MHOTOTPAaHHHMKAX: OKTadp, JOJEKadaAp U
ukocadip u Jp. CeueHust Ipru3Mbl U TUPAMUJIBL.

118, 119 | IpakTnyeckoe 3ausaTHe Ne 33. CeueHusl.
CozxepxaHue TMPAKTUIECKOTO 3aHATHSA: [lOCTpOCHHE CEYCHHW MHOTOIPDAaHHUKOB METOJOM CIIEJIOB,
BBIMIOJTHEHHUE (BBIHOCHBIX) IUIOCKHUX YEepTEkeW M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUA CBEPXY,
COOKY, CHU3Y.

120,121 | Il1omaap MOBEPXHOCTH MHOTOTPAHHUKOB.
Copnepxanne yueOHoro marepuana: [lnomaas OOKOBOM MOBEPXHOCTH M IMOJHOM MOBEPXHOCTH MPSMOM
MPU3MBI, IUIOMIAh OCHOBAaHUH, TeopeMa O OOKOBOW MOBEPXHOCTH MpSAMOM mpu3Mbl. [lnomans GokoBoi
MOBEPXHOCTH WM TIOBEPXHOCTH MPABUIBHOW MHPAMUIBI, TEOpeMa O IUIOMAA OOKOBOW ITOBEPXHOCTH
YCEYEHHOU MUPaMUJIBI.

122,123 | lIpakTuueckoe 3ansitue Ne 34. Pemenue 3aaau.
CopepxaHue MPaKTUYECKOTO 3aHITHSI: PEIICHHE 3a]]a4 Ha BEIUYMCIICHUS MJIOMIA/IeH MOBEPXHOCTEH.

124, 125 | Huauuap.
Copepxanne ydyeOHOro Matepuana: [lunmuHapuueckas MOBEPXHOCTh, 00pa3yroOIIHe NUIUHAPUIECKON
MOBEPXHOCTH, OCh IWIMHIPUYICCKOH TOBEpXHOCTH. LIWIMHIpP: OCHOBaHHWS W OOKOBasl MOBEPXHOCTH,
oOpa3yrolas U och, TIOMAas, OOKOBOUM U TOTHON MOBepXHOCTH. Pa3BepTka nmunuuapa. M3o0paxkeHue Ha
IIJIOCKOCTH.

126, 127 | lIpakTuyeckoe 3ansaTue Ne 35. Pemenne 3agau.
CopepxaHue MPaKTUYECKOTO 3aHITHSI: PEIIICHHUE 3a]1a4.

128, 129 | Konyc.

Coneprxanue yuebHoro marepuana: KoHnueckas MoBepXHOCTb, 00pa3yIolre KOHMUECKOW MOBEPXHOCTH,
OCh M BepIIMHA KOHMYeCKoH noBepxHOocTH. KoHyc: ocHOBaHuME M BeplnHa, 00pa3yrouiasi ¥ 0ch, IUIOMAIb

OK
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OOKOBOM W TIOJIHOM IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3ylollne M BBICOTA, OCHOBAHMUS W OOKOBas
noBepXHOCTh. Pa3BepTka koHyca. M300pakeHne Ha MIOCKOCTH.

130, 131 | Pemenue 3aaau. 2 3
ConeprkaHye MPaKTUYECKOTO 3aHATH: peIICHHE 3a/au.

132,133 | Cdepa u map. 2 2
Copnepxanmne yyeOHoro marepuana: Cdepa u map: HEHTp, paauyc, ITUAMETp, IUIOMAAb HMOBEPXHOCTH
chepsl. B3anmuoe pacnonoxenue cdepbl M IIIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe, IUIoaib
cdepsl. M300pakeHne Ha MIOCKOCTH.

134, 135 | [IpakTuyeckoe 3ansiTue Ne 36. Pemenue 3aaau. 2 3
ConeprkaHue MPaKTUYECKOTO 3aHATHS: PEIICHHUE 3a1ay.

136, 137 | O0beMbI ¥ MIOIIAIM TIOBEPXHOCTEH TeJl. 2 2
Conepxanne ydeOHOro matepuana: [lonstue 06 00néme Tena B mpoctpaHcTBe. OCHOBHBIE CBOMCTBa
00pémoB Ten. Teopema 00 00BEME MPSAMOYTOJIBHOTO MapaljieNenuIea U CIEeICTBUS U3 HeE. o0beM
nupaMuipl U npusMbel. O0bEM HuIMHApPaA, KoHyca. O0bEM mapa u miuowmanb cepsl. [logodHbIEe Tena B
npoctpancTBe. COOTHOIICHUS MEXAY IUIOMIAAsIMU MOBEpXHOCTEH, 00bEMaMu MoA0OHBIX Ten. CedeHus
mumHApa (MapajulebHO W TEPICHIUKYISIPHO OCH), CEYCHHS KOHyca (MapajuielbHOe OCHOBAHHMIO H
MPOXOJsIIee uyepe3 BEepIIMHY), CeYeHHs Inapa. MHOTOrpaHHHK, ONUCAaHHBIA OKoyo cdepsl; chepa,
BITMCAHHAsl B MHOTOTPAHHUK WJIM B TEJIO BPAIIICHHSI.

138, 139 | llpakmuueckoe 3anamue Ne 37. Jleuscenue 6 npocmpancmee. Ceuenus u KomOuHnayuu 2 3
npocmpancmeennvix uzyp é npoghpeccuonanbhuvix 3a0auax.
Cooepoicanue npakmuuecko2o 3aHamus: (NpogheccuoHanbHO-0pUESHMUPOBAHHOE COOEPHCAHUE):
CuMMmeTpusi B TPOCTPAHCTBE: CHMMETPHUSI OTHOCHTENBHO TOYKH, TPSMON, IUIOCKOCTH. OJIEMEHTHI
CUMMETPUU B MUpaMUAAX, NapajieNenuneax, NpaBuiIbHbIX MHOTOrpaHHuKax. CUMMETpHs B NMPUPOJIE,
apXUTEKType, TEXHUKE, B OBITY, B podeccuu. Mcmonp3oBanue ABIKEHHA B IPOCTPAHCTBE MPH PEIICHUN
3agad. [locTpoeHune ceueHHii MHOTOTpaHHHUKOB W Ted BpaumieHus. Meton cinenoB. KomOunamus Ten
BpallleHWss W MHOTOTPAaHHHUKOB. llcronb3oBaHWe KOMOWHAIM MHOTOTPDAaHHMKOB W TEJ BpAllleHUS B
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4aXx.

140, 141 | IpakTuueckoe 3ansitue Ne 38. Pemenne 3aga4y. MHOrorpaHHHKH. 2 3
ConepxaHue MNPAaKTUYECKOTO 3aHATHs. DBbluncieHune BenWYMH (JUIMHA, Yrojl, 00beM, IJIOLIa b
MIOBEPXHOCTH ) TEOMETPUIECKUX (PUTYp, UCTIONB3Ys N3y4eHHBIE (DOPMYJIIBI U METOJIBI.

142,143 | lIpakTuueckoe 3ansatue Ne 39. Pemenue 3agau. Tena Bpamenus. 2 3
ConepxaHue MNPAaKTUYECKOTO 3aHATHs. BbluncieHune BeMWYMH (JUIMHA, Yrojl, 00beM, IJIOLIaIb
MIOBEPXHOCTH ) TEOMETPUIECKUX (PUTYp, UCTIONB3Ys N3ydeHHBIE (DOPMYJIIBI U METOJIBI.

144 KonTpoabHasi padora Ne 5 MHOrOrpaHHHKH U TeJia BpallleHUsl. 1 3
Pasjen 6. [IpousBoanasi u nepBoodpasHasi GyHKIUMN. 31
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145,146

MOHOTOHHOCTD M IKCTpeMyMbl GyHKIuM. Toukn IkcTpeMyma.
Copnepxanne yueOHOro marepuaina: IIpoMeKyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl 1 MUHUMYMBI
dbyukiun. Hanbonpiiee 1 HauMeHbllee 3HaYeHNE (PYHKIUN HA TPOMEXKYTKE.

147, 148

ITonsitue HenpepbIBHOCTH (GyHKIUH. MeTOX HHTEPBAJIOB.
HenpepriBable GpyHKIMN. MeTol MHTEPBAJIOB JUJIsl pEIICHHS] HEPABEHCTB.

149, 150

IpakTnyeckoe 3ansaTue Ne 40. MeToa MHTEpBaJIOB.
CopnepxaHue NPaKTUYECKOro 3aHsATHs. MeToa HHTEPBAJIOB JJIsl PELICHNS] HEPABEHCTB.

151, 152

IIpousBoanas. I'eomerpuyeckuii U GU3NYECKUH CMbIC] IPOU3BOIHOM.

Copnepxanne yuyeOHoro marepuana: IIpousBogHas ¢yHkuuu. ['eomerpuueckuil U (U3MUECKUH CMBICH
npou3BoaHON. [Ipon3BomHbie sreMeHTapHBIX (QYyHKIMA. DOpMYIBl HAXOXKICHUS MPOU3BOJAHON CYMMBI,
IPOM3BEACHUS M YACTHOIO (DYHKIIMH.

153, 154

IIpakTuueckoe 3ansaTue Ne 41. [IponsBoanas.
Copepxanue npakTu4eckoro 3aHsaTus: HaxoxxaeHnue npon3BoIHBIX.

155, 156

MonoTroHHOCTh pyHKIUH. ToUKH IKCTpEemMyMa.
Conepxanne yweOHoro marepuana: IlpumeHeHune ™pPOM3BOMHOW K HCCIEIOBaHMIO (GYHKUMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI.

157, 158

IpakTnyeckoe 3ansTue Ne 42, [IpumMeHeHue NPOM3BOIHOM.
Copnepxanue mnpakTudyeckoro 3aHstus: IIpuMeHeHune NpPOM3BOJHOM K HCCIIEAOBAaHUIO (QYHKIUH Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBL.

159, 160

Haubonbmee 1 HanMeHbIIee 3HaYeHUs1 GyHKINH.

Conepkanne yuyeOHoro marepuana: HaxoxxaeHue HanOoJbIIEro 1 HAMMEHBIIETO 3HaYeHUs] (YHKIIMA HA
orpeske. [IpumeHeHne MPOU3BOIHONW [UIsl HaXOXKACHMUS HAWIYYIIEro PEelleHUs B NPUKIAJHBIX 3a/]ayax,
JUIsL ONPEJIENIEHNs CKOPOCTH MpoIiecca, 3aJaHHOro (JOpMYIIOH 1K rpad)uKoM.

161, 162

IIpakTnueckoe 3ansiTue Ne 43. HaxosxaeHne Hau0o0/1b11er0o 1 HAMMEHbIIEr0 3Ha4YeHUs1 PyHKIMH.
Copepxanue npaktudeckoro 3aHsaTHs: HaxoxxaeHne HanOoIbIIero 1 HaMMEHBIIEero 3HaueHus (QYHKIUY.

163, 164

Ilpakmuueckoe 3anamue Ne 44. Haxoxcoenue onmumanbHo20 pe3yismanma ¢ RHOMOUuLbI0 RPOU3800HOII.
Cooepaorcanue npaxmuyecko2o 3aHAmus. (npogheccuoHatbHO-0pUeHMUPOBAHHOE COOePIHCAHUE).
[IpuknanHbie 3a1a4u, B TOM YUCIE COLUATHLHO-IKOHOMUYECKOTO U (PU3NYECKOTO XapaKTepa, UX pelieHue
CpEJICTBAMH MaTEeMAaTHYECKOTO aHATN3A.

165, 166

ITepBoobGpa3nas pyHkuuu.
Coneprkanne yaebHoro marepuana: [leppoodpasnas. Tabauia nepBooOpa3HbIX.

167, 168

IIpakTnyeckoe 3ansiTue Ne 45. [leppoodpasHas pyHKUMM.
CopepxaHue NPaKTUYECKOT0 3aHITHSI: HAXOKJCHHSI IEPBOOOPA3HOM.

169, 170

ITnomans kpuBoMHelHO# Tpanennu. @opmysia Helorona — JleitOnnna.
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Coneprkanne yaeOHOro Marepuana. IHTerpas, ero reoMeTpudeckuii 1 PU3nIeCcKuii CMBICT.

171,172

IpakTuyeckoe 3ansaTue Ne 46. [L1omans KpUBOJIMHEIHOI Tpanemuu.
CogeprkaHue MPaKTHYECKOTO 3aHATHs. Berunciienne narerpaia mo dhopmyne Hetorona-Jleitoamuia.

173,174

IIpakTuyeckoe 3ansaTue Ne 47. [IpumeHenne NpoU3BOAHONH U MEPBOOOPA3HOM (PYHKIMH.
CoaepxaHue MPaKkTUYECKOro 3aHsATHs: PemieHue 3a1ay Ha NIpUMEHEHUE MPOU3BOJHON M MHTErpaia Jjis
BBIUMCIICHHS (PU3UUIECKIX BEIMYMH U IUIOMIACH.

175

KonTpoabsnas padora Ne6 IlpouzBoanasi u mHTEerpaJl.

Pasznen 7.

Teopus Be

OSITHOCTEH M CTATHCTHKA.

33

176, 177

HpaKTH‘leCKOC 3ansaTHe Ne 48. HpencTaB.ﬂeHne JAHHBIX U oIMUcCaTC/IbHaAfdA CTATUCTHKA.

Co;[epncaHHe MMPAKTUYCCKOTI'O 3aHATUA: HpeI[CTaBJICHI/Ie JaHHBIX C IIOMOIIBIO Ta6JII/II_[ n auarpamm.
Cpez[Hee apI/I(bMeTI/I‘-ICCKOC, MECOHUaHa, HauOoJNbIIEE W HaWMEHBIIIEE S3HAUCHHA, pasMax, IUCIICPCHA,
CTAaHAAPTHOC OTKJIOHCHUC YHCJIOBBIX Ha60p0B.

178, 179

Cayuaiinbie coObiTus. Onlepanuu HaJ cCOOBITUSIMU.

Copepxanne yueOHOro wmarepuana: CiydaliHble SKCIEpPUMEHTHI (OMBITHI) M CIy4yallHbIE COOBITHSI.
DneMeHTapHble COOBITHS (MCXOabl). BeposiTHOCTH citydailHOrO coObITHS. brnu3ocTh 4acToThl U
BEpPOATHOCTH COOBITUNA. CllydailHble OIBITBI C PAaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMH COOBITHSIMHU.
BeposiTHOCTH COOBITHIA B OITBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH.

Onepanuu Haja COOBITHSAMHM: TepecedeHue, OObeAMHEHHE, MPOTHBOIOJIOXKHBIE COOBITUS. Jluarpammbl
Oitnepa. ®opmyia ciI0KeHHs] BEPOATHOCTEN. Y CIIOBHASI BEPOATHOCTh. Y MHOKEHHUE BEpoSITHOCTEH. JlepeBo
ciydvaifHoro skcnepuMmenta. dopmyna nonHou BepositTHocT. HezaBrucruMble coObITHS.

180, 181

Ilpakmuueckoe 3ansamue Ne 49. Bepossmuocms 6 npogheccuonanbHvix 3a0auax.

Cooepoicanue npakmuuecko2o 3aHamus: (NpogheccuoHanbHO-0pUEHMUPOBAHHOE COOEPHCAHUE):
[TepBuunas 00paboTKa CTAaTUCTHYECKUX MJaHHBIX. ['paduueckoe ux mnpeacTtaBieHue. HaxoxaeHue
CPEIHUX XapaKTEPUCTUK, HAOMI0AaeMbIX JaHHBIX. OleHKa BEPOSTHOCTH COOBITHUS B MPO(decCHOHANBHOM
NeSATeTbHOCTH, peIIeHHe Npo(ecCHOHANbHBIX 3a7a4 Ha BEPOSTHOCTh COOBITHSA, TPUMEHEHHE
CTAaTHCTUYECKUX METOJOB IS pelieHus: mpo(decCHOHANBHBIX 3a7ay.

182, 183

DJIeMeHTbl KOMOMHATOPUKH.
Coneprxanme yueOHoro marepuana: KomOuHaropHoe npaBmiio yMHOKeHUs. [lepecTaHoBKkY U (hakTopuall.
Yucno coueranuil. Tpeyronpnuk [lackans. @opmyna 6uHoma HeloToHa.
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184, 185

IIpakTnueckoe 3ansaTue Ne 50. Komonnaropuka.
ConepkaHue NPaKTHUECKOTO 3aHATH: PELICHUE 3a1a4.

186, 187

Cepun nocye0BaTeIbHbIX HCIIBITAHUIA.

Copepxanue ydyeOHOro Matepuaina: buHapHbI ciaydailHBIH ONBIT (MCHBITAHHE), yCIEX W Heyjada.
He3aBucumble ncnbitTanus. Cepust HE3aBUCUMBIX MCIBITaHUM 110 nepBoro ycmexa. Cepus HE3aBHUCHMBIX
ucnpITaHui beprym.
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188, 189 | CayuaiiHble BeJJMUYMHBI U pacnpenejieHusl. 2
Copnepxanmne yuebHoro marepuaina: CiyuaiiHas BenuuuHa. Pacmpenenenue BepositHocTell. [marpamma
pactipenesenus. [IpuMepsl pacpeaeneHuii, B TOM YUCie, FEOMETPUUECKOe U OMHOMHAIbHOE.

190, 191 | YucjoBble XapaKTEPUCTHKHU CIYyYANHHBIX BeTUYHH. 2
Copnepxanue ydeOHOro marepuana: YucioBble XapaKTEPUCTUKH CIyYalHbBIX BEJIMYMH: MAaTEMAaTHYECKOE
OKUJIaHUE, TUCTIEPCUs M CTAaHIAPTHOE OTKJIOHEHUE.

192, 193 | MaremaTu4ecKkoe 0:KHIaHHe CIy4aiiHOM BeJIUHYUHBI. 2
Copnepxanme yueOHoro marepuaia: [IpuMepsl mpuMeHEHHS MaTeMaTHYECKOTO OXKHJIAHHs, B TOM YUCIIE B
3ajjayax M3 IIOBCEJHEBHOM JKU3HU. Maremaruuyeckoe OXXHJaHUE OWHApHOW ClyyailHOH BEIMYUHBI.
MareMaTH4ecKoe OXXKHJaHUE CYMMBI CIIyYalHBIX BEIMYMH. MareMaTudeckoe OXKUIaHWE WU JUCIEPCHUS
reOMEeTPUYECKOro 1 OMHOMHAIBHOI'O paclpeieIeHUN.

194,195 | lIpakTuyeckoe 3ansiTue Ne 51. Pemenue 3axau. 2
Copneprkanue yueOHOTo MaTepuaa: pelieHue 3a7a4 Ha BEIYMCIEHHEe MaTeMAaTHYECKOTO 0KHUIaHMSL.

196, 197 | 3akoH GOABLIINX YHCEJI. 2
Copnepxanne yueOHOro Matepuasa: 3akoH OOJIBIIMX YMCEN M €ro pojib B HayKe, NPUPOJE U OOIIeCTBE.
Bb160poyHBI METOJT UCCIIENOBAHUM.

198, 199 | HenpepsbiBHbBIE ciydaiiHble BeJIU4YMHbI (pacnpeeienus). HopmajibHoe pacnpeeieHue. 2
Copnepxanue ywyeOHoro Marepuana: [Ipumepbl HenpephIBHBIX CllydallHbIX Benu4uH. [loHsTHE O
IUIOTHOCTU pacHpeieieHus. 3ajadyd, NPUBOJAIIME K HOpMalbHOMY pactpenenenuto. Ilonstue o
HOPMAaJIbHOM PaclpeeIICHHH.

200, 201 | IpakTuueckoe 3ansitue Ne 52. Pemenne 3agay. 2
ConepxaHue NPaKTHUECKOro 3aHATHsA: PelieHune 3agad Mo TEOpUM BEPOSTHOCTH M MaTeMaTHYEeCKOMH
CTaTHUCTHKH.

202 KonTpoubsnas paboraNe7. Teopusi BepoATHOCTEH U CTATHCTHKA. 1

203, 204 | KoHcyJabTanus. 2

205-208 | Dk3ameH. 4

208

Jlnist XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOT0 MaTepralla HCIIOJIb3YIOTCS CIeaytole 0003HaueHus:

1 — o3HakOMUTENNbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2 — penpoyKTUBHBIN (BBIITOJHEHHE AEATEIBHOCTH 110 00pasily, MHCTPYKLIUU WU IO/ PYKOBOJICTBOM);

3 — MPOAYKTUBHBIN (IJTAHUPOBAHUE U CAMOCTOSITEIIFHOE BBIITOJTHEHHE ACATEIBHOCTH, pEIIeHHe MTPOOJIEMHBIX 3a71aq).
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3. YCJIOBUS PEAJINBAIINU PABOYEN ITPOI'PAMMBI YYEBHOT'O ITPEJIMETA
OVIIL.04 MaTemaTuka: ajreépa u Ha4yajia MATEMaTHYeCKOT0 AaHAJIU3a; FeOMEeTPHsi; BEPOSITHOCTb
U CTATHCTHKA
3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATEePUAJIbLHO-TEXHUYECKOMY 00ecleYeHUIo:

O6opynoBanue y4eOHOM ayTUTOPUH:

- I0CA/I0YHbIE MECTa MO KOJIUYECTBY CTYJCHTOB;

- pabouee MeCTO IpernoaBaTers;

- 00beMHbIE MOJIENT! MHOTOTPAHHUKOB, TEJI BPAIICHHUS;

3.2. UudopmanmonHoe odecnevyeHue 00ydeHust
IlepeueHp peKOMEHyeMbIX YU€OHBIX U3JJaHUM, HHTEPHET-PECYPCOB, OIOIHUTENIBHOMN JIUTEPATypHI
OcHOBHbIE NEeYATHBIE W YJIEKTPOHHbIE HCTOUHHKH:

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

2. T'puropses, C.B. UBonruna «Matemaruka» yueOHUK M. M3narenbckuii neHTp «Axagemus» 2020
r

3

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

JlomoJHHUTEAbLHAS JJUTEpaTypAa:

1. AmumoB UIL.A., KO.M. Konsrun, 10.B. Cunopos, H.E. ®enopora, M.U. [llaGynun. AnreGpa u
Hayajna aHanu3a. Y4eOHuk g 10-11 kmaccoB 00mieoOpa3oBaTenbHBIX — yupexkaeHuH. M.y
[Ipocsemenue» 2007

2. Aranacsan JI.C., B.®. Bbyry3os, C.b. Kamommes, JI.C. Kucenea, D.I'. Ilo3nsk. ['eomerpus.
YueOnuk s 10-11  kimaccoB o6mieoOpazoBaTenbHbIX — yupexaeHuid. M.M3garenbckuii  qom
«IIpocemenuey, 2000

3. bammakoB M.U. «Maremaruka. COopHHK 3a1a4 npodriibHON HanpaBiaeHHOCTH» 2019 r. Akagemus
4. bammakoB M.U.. Matematuka M. U3natenbckuit ieHTp «Akagemusi», 2014 rog

5. Konmoropos A.H., A.M. Abpawmos, [O.I1. Ayauunsia, b.M. Usnes, C.U. IlIBapuOypr. Anredbpa u
Hayajna aHanu3a. YueOHuk miua 10-11 kmaccoB 0oO0mieo0pa3oBaTenbHBIX — yupexaeHuH. M.y
[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.04 MaTemaTuka: ajareépa u HayaJia MATeMaTHYeCKOT0 aHAJIU3a; TeOMeTPHsi; BEPOSITHOCTD
U CTATHCTHKA

KoHTpoJib U oLleHKa pe3ylbTaTOB OCBOCHHUS MPeaMeTa OCYIIECTBISETCS MpernoaBaTesieM
B IIPOIIECCE MPOBECHUS MTPAKTUYECKHUX 3aHATHH, KOHTPOJIBHBIX paO0T U CIa4M HK3aMeHa.

KoHTpoJIb ¥ oOlleHKa pacKpbIBAIOTCS Yepe3 YCBOCHHbIE 3HAaHUA U TNPUOOPETEHHBIE
00y4aromuMuUCs YMEHHUs, HalpaBlieHHbIe Ha (opMHUpOBaHHE OOIMX KommereHIwi. KommereHmmu
JOJIKHBI OBITH COOTHECEHBI C MPEIMETHBIMU pe3ysibTaTaMu. JlJisi KOHTPOJS U OLEHKU PEe3yJIbTaTOB
o0ydeHHUs MpernoiaBaTeNib BEIOUpaeT GOPMBI B METOABI C YI€TOM MpodeccruoHaIn3auu 00yICHHS
0 MpOorpaMMe MpeIMeTa.

O0mas KoMIeTeHus Pazgen THI OLIEHOYHDBIX
MepPOonpUSTHIA
OK 01 Bseibupare cmocoObl pemenus 3amad | Pasznensr 1, 2, 3,5, | koHTponbHAs paboTa
npo¢eCCHOHATBHON NeATeIbHOCTH | 6, 7

MPUMCHUTCIIBHO K Pa3JIMYHbIM KOHTCKCTAM

OK 02 Hcnonws3oBath coBpeMeHHbIE cpeactBa | Paznensi ¢ 1-7 KOHTpOJIbHas paboTa
TIOUCKa, aHanM3a u MHTEPIIpETaN
uHpopManuu, 1 HHOOPMAIIMOHHBIE TEXHOJIOTHH
IUISL  BBIIOJHEHUS 337a4  NPO(peCcCCHOHATLHON
JeSATeTbHOCTH

OK 03 [IInanupoBarh W  peanu3oBbiBaTh | Pasgensl 1, 2, 4, 6, | KOHTpoJbHas paboTa
coOcTBeHHOE TTPO(PECCHOHATILHOE M JIMYHOCTHOE | 7
pa3BHUTHE, TIPEIIPUHUMATEIBCKYIO JIEATEIBHOCTh
B mnpodeccHoHaIbHON cdepe, HCIoIb30BaTh

3HaHUS 10 IPaBOBOM U (buHAHCOBOM

IPaMOTHOCTH B DPA3JIMYHBIX  JKU3HEHHBIX

CUTYaLUsAX

OK 04 DOddextuHo B3aumozeiictBoBars u | Pasmenst 1, 4, 7 KOHTpOJIbHAsA paboTa

paboTaTh B KOJUIEKTHBE M KOMaH/IE

OK 05 OcymectBisaTh yCTHYIO M nHcbMeHHYI0 | Pasnensi 1, 2, 3,4, | koHTposnbHas paboTa
KOMMYHMKAIIMI0O Ha TOCYJAapCTBEHHOM S3BIKE | O

Poccuiickoi Oenepannu c Y4ETOM

OCOOCHHOCTEN COLMANBHOTO U  KYJIBTYpPHOTO

KOHTEKCTa

OK 06. [TposiBnsThH rpaxkaancko- | Pazmensr 1, 2, 4, 5, | KOHTpoJibHAsI paboTa
NaTPUOTUYECKYIO TO3UIHUIO, JIEMOHCTPUPOBATH | 7

OCO3HaHHOE MOBE/ICHNE

Ha OCHOBE POCCHUHCKHX TyXOBHO-HPaBCTBEHHBIX

IIEHHOCTEH, B TOM quCIIe

C Yy4€TOM TapMOHHU3AIlUU MCIKHAIIMOHAJIBHBIX
H MCEXKPCIUTHO3HBIX OTHOI_HeHI/II\/’I, IpUMCEHATH
CTaHAAPThl AHTUKOPPYIIIIHUOHHOT'O ITOBCACHU A
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OK 07 ConeiicTBOBaThH COXpPaHEHUIO
OKpYXXamIlel cpeibl, pecypcocOepekeHHUIo,
MPUMEHATh 3HaHUS 00 W3MEHEHUHW KIMMAaTa,
MIPUHIIUTIBI OepeKIMBOTO MIPOU3BO/ICTBA,
3¢ PeKTUBHO NIEHCTBOBATh B YPE3BBIYANHBIX
CI/ITyaI_II/ISIX

Pazgensr 1, 2, 3, 5,
6

KOHTpOJIbHAs paboTa
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