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1. OBLIASA XAPAKTEPHCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHbBI «<MATEMATHUKA»

1.1. MecTo mcuMnJiMHbI B CTPYKTYpe o0pa3oBaTtenbHoil nporpammbl CI1O:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaremaTtuka» sBisieTcss 00s3aTeIbHOM 4YacTbhio
0011e00pa30BaTENIbLHOTO UKJIA 00pa3oBaTeNbHON mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
0 CIEeLUaTbHOCTU

1.2. lleau 1 mJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUSA TN CHUIIINHBI:

1.2.1. leap AUCHUILIHHDBI

Copepxanue mporpaMMmbl  0O0IIe0O0pa3oBaTeNbHOW  JUCHMILIUHBL  «MareMaTuka»
HAIPABIICHO HA JIOCTIKEHUE PE3yJIbTATOB €€ U3y4eHHUs B cOOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom mpodeccuonanbroit HampaiaeHHocTH PI'OC CIIO. [IpuoputeTHBIMU TEAIMU
00ydJeHUs MaTeMaTHKE Ha 0230BOM YPOBHE SIBIISFOTCS:

- (¢dopMHpOBaHHME IIEHTPAIbHBIX MAaTEeMAaTUYECKUX MOHITUNA (YUCIIO, BEIMYMHA,
reoMmerpuueckas (Gurypa, mepeMeHHas, BEpPOSATHOCTh, (QYHKIHSA), 00ECIeUHBAOIINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs 00yJarOIIUXCS;

- IO/IBE/ICHUE 00YyYarOUIMXCs Ha JIOCTYITHOM JIJII HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKHd M OKPYKalolero Mupa, MOHMMAaHHE MATEeMAaTHKU KaK 4acTH OOIed KyJIbTypbl
YeJI0BEYECTBA,

- DPa3BUTHE HWHTEIJICKTYyallbHBIX M TBOPYECKMX CIIOCOOHOCTEH OO0yYaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCJIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS, UHTEpEca
K U3YUYCHHIO MAaTeMaTUKH;

- (¢dopmupoBanre  (QYHKIIMOHAIHLHOWM MATEMATHYECKOWM TPaMOTHOCTH:  YMCHHS
pacrno3HaBaTh MaTeMaTUYECKHE ACTEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsAX U MPU U3YUCHUU
JIPYTHX JTUCIMILIAH, TPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYyJIMpPOBATh MX Ha
A3bIKE MaTEeMaTHKU W CO3/1aBaTh MaTeMaTHYeCKHe MOJEIH, MPUMEHSITh OCBOCHHBIN
MaTeMaTUYeCKHil ammapar Juisi peHieHusT MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad, 3ajad
npodeccuoHaNbHOM NeTeNIbHOCTH, MHTEPIPETUPOBATh U OIICHUBATDH IMOJTYYEHHBIE PE3YJIbTATHI.

1.2.2. [lnannpyemble pe3yJibTAThl OCBOEHHs 0011€00Pa30BaTeJbHOI TUCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mue xomnerenuuu (nanee — OK) u npodeccuonansupie komnereHuu (nanee — I1K)
®I'OC CIIO B COOTHECEHWH C JIMYHOCTHBIMH, METANPEAMETHBIMU U TPEIMETHBIMU
pesynapTataMu 00yueHusi 6a3zoBoro ypoBHs (manee — I1PG) ®I'OC COO mnpencraBieHbl B
tabnure 1.



Tab6anna 1 — Ilnanupyemble pe3yJibTaTbl 0CBOCHHUs 0011e00pa30BaTEIbHOM TUCHUIINHBI

OO0mue KoMIeTeHINH

Ilnanupyemble pe3yJibTaThl 00yYeHHUs!

Oomme JAucnuniimHapHble
OK 01. Beibupats criocoObl | JIMUHOCTHBIE pe3yJbTaThl MOJLKHBI oTpaxatrs B 4actu: | [IP61. Brnanenme wmeromamm AoKa3aTeNbCTB, alrOPUTMaMH  PELICHHUS
perreHus 3a1a4 TPYA0BOr0 BOCIIHTAHMS: 3a/1a4; yMeHHe ¢dbopMyaHpoBaTh OTIpe/IeIICHHS, aKCHOMBI

podeCCHOHATEHOM
JIESATEIIbHOCTH
MPUMEHUTEIIEHO K
Pa3INYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYAY,
TPYI0JIIO0HE;

- TOTOBHOCTh K AKTUBHOU IEATEIBHOCTH TEXHOJOTHUECKOW |
COIMAIbHON HAMPaBICHHOCTH, CIIOCOOHOCTh HHHIIMUPOBATH,

OCO3HAaHHUEC IICHHOCTHU MAacCTEPCTBA,

IUIAHUPOBaTh M CaMOCTOSITENIbHO  BBIMOJMHATH  TaKyro
JIeSITeIbHOCTD;

- UWHTepeC K pa3mu4HbIM cdepaMm npodeccHoHaTbHOU
JeSITEbHOCTH.

MeTtanpeaMeTHbIe pe3yJIbTAThI A0JKHBI OTPAKATD:
OBJjaneHue YHHBEPCAIbHBIMU yueOHbIMUI
N03HABATEJIbHbIMU JeHCTBUSIMM:

a) 6a30BbIE JIOTHYECKUE JCHCTBUS:

- caMocToATeNbHO (OPMYJIHMPOBaTh H  aKTyalH3HPOBATh

npoOJeMy, pacCMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHABIWBaTh CYIICCTBCHHBIN MPU3HAK WJIM OCHOBAHUS JJIS
CpaBHEHUs, KiIaccu(UKaUU U 0000IIEHUS;

- OMpenenaTh IeMH JCATSIbHOCTH, 3a7aBaTh MapaMeTphl |
KPUTEPHHU UX TIOCTHIKCHUS,

- BBIABJIATH 3aKOHOMEPHOCTH n IIPOTUBOPECUNA B
paccMaTpuUBACMBIX SABJICHUAX,

- BHOCHUTDB KOPPCKTUBBI B ACATCIIBHOCTD, OIICHHBATH
COOTBETCTBUEC PE3YILTATOB OeIsaM, OLICHMUBATH PUCKHU

IMOCJIEACTBHI JCATCILHOCTH

0) 0a30BBIC HUCCIICIOBATEIIBCKUE TCHCTBHS:

- BIIQJICTh HAaBBIKAMH YYEOHO-HUCCIIEIOBATENBCKON U TIPOCKTHOM
JICATEIIbHOCTH, HABBIKAMH Pa3peIIeHUs IpooJiem;

- BBISBJIATH IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh
3a/1a4y, BBIBUTATh THIIOTE3Y €€ PelICHHs, HaXOAUTh apTyMEHTHI
JUTSL TOKa3aTelIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh IMapamMeTphl
1 KPUTEPHH PEIICHUS;

- aHaNU3UPOBaTh TIONYYEHHBIE B XOJE pEIICHUS 3a]adu
pe3ysbTaThl, KPUTUYECKH OICHMBATh HX JIOCTOBEPHOCTD,
MIPOrHO3UPOBATH A3MEHEHNE
B HOBBIX YCIIOBUSX;

U TEOPEMBl, NPUMEHATh WX, NPOBOJAUTH JOKAa3aTeNbHbIC PACCYKICHHS B
XOJZI€ pelIeHus 3a1a4;

[1P62. YmeHue omepupoBaTh MOHATHSIMHU: CTENEHb 4YHCIA, Jorapudm
ylciia; YMEHHE BBIIOJHATH BBIUUCICHHE 3HAYEHUH U IpeoOpa3oBaHUA
BBIPQKEHHUH CO CTEMEHSMH W Jorapudmamu, HpeoOpa3oBaHusl APOOHO-
panrOHAJIbHBIX BI)Ipa)KeHI/II\/'I;

I1P63. YmeHue ONEepUPOBATh MOHSATUSIMU: paluOHAaNbHBIE,
UppaluroOHaNbHble, IIOKAa3aTelbHbIE, CTETNEHHBIE, JOTapu(MUUECKHUE,
TPUTOHOMETPUUECKHUE YPABHEHUSA U HEPABEHCTBA, UX CUCTEMEI,

[1P64. VYwmenue omepupoBaTh NOHATUSAMH: (YHKIMS, HEpepbIBHAS
(GyHKUMS, OPOM3BOAHASA, IE€PBOOOpa3Hasi, ONpPENENCHHbIM HHTErpai;
YMCHHUE HAXOAWUTH IPOU3BOAHBLIC 3JICMCHTAPHBIX Q)YHKHHﬁ, HCIIOJIb3YA
CIpaBOYHBIE MaTEPHANbI, UCCIENOBAaTh B MPOCTEHIINX CIyYasx QYHKIUH
Ha MOHOTOHHOCTb, HAaXOIUTh HAWOONbLINE M HAUMEHBLINE 3HAUCHUS
(GyHKUIWH; CTPOUTh TpaUKH MHOTOWICHOB C HMCIONh30BaHUEM aImapara
MaTEMATUYECKOI0 aHalau3a, IPUMEHATh IPOU3BOLHYIO IIPH PEIICHUH
3ajjay Ha JBIDKEHHE; pEIIaTh NPaKTHKO-OPUEHTHPOBAHHbBIE 3aJaud Ha
HauOOJIbIINE 1 HAMMEHBIINE 3HAYCHUS], HA HaXOKACHUE IyTH, CKOPOCTH U

YCKOPEHHUS;
I1P65. VYmeHue omepupoBaTh TMOHATUSMH: palHOHATbHAS (QYHKIHS,
nokasaTteibHas (QyHKOUS, CcTeneHHas QYHKOHS, JorapudmMuyeckas

(GYHKIUS, TPUTOHOMETPUUECKUE (DYHKIMU, 0OpaTHbie (YHKIMH; YMEHHE
CTpOHUTh TpauKH H3YYEHHBIX (YHKIHH, HCIOIB30BaTh TpauKH IpH
W3yYEHUH MPOLECCOB M 3aBUCHUMOCTEH, NPHU PELICHUM 3alad W3 OPYTrux
y4eOHBIX MIPEAMETOB H 33/1a4 U3 PeabHOM JKU3HH; BRIpaXKaTb GopMyIamMu
3aBUCHUMOCTH MEXJTy BEITMUNHAMU;

[1P66. YMeHue pemaTtb TEKCTOBBIC 3aJa4M Pa3HBIX THIIOB (B TOM YHCJIE Ha
MPOLEHTHI, JOJM W YacTH, Ha JBIKEHHE, paboTy, CTOUMOCTH TOBapoOB U
YCIIyT, HAJOTH, 3a/1a4il U3 00JaCTH YIpaBIEHHUS JTUYHBIMU U CEMEHHBIMU
(MHAHCAMM); COCTABISTH BHIPAKEHHS, ypaBHEHHWS, HEPAaBEHCTBA W WX
CUCTEMBI IO YCIOBHIO 33Jaud, MCCIENO0BaTh IMOIY4YEHHOE pEIIEHUE U
OIIEHHWBATH MPABIONOA00HOCTh PE3YIHTATOB;

[1P67. YmeHue omnepupoBaTh TOHATUSMH: cpelHee apuMeTHIecKoe,
MeauaHa, HauOoJiplllee M HaWMEHbLIee 3HAUCHHMs, pa3Max, AMCIEepPCHs,




pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ YUSTOM aHaju3a
UMEIOIINXCS. MAaTEPHAIILHBIX M HEMATSPUAIBHEBIX PECYPCOB;

- yMeTh TMEpPCHOCHTh 3HAHUS B  TO3HABATEIBHYIO W
MPaKTUIECKYI0 00JIaCTH KH3HECITEIBHOCTH;

- YMETh WHTCTPUPOBATh 3HAHHMS W3 PAa3HBIX MPEAMETHBIX
obuacTeii;

- BBIJIBUTATh HOBBIC WJCH, NIPEUIAraTh OPUTHHAITLHBIC MOJIXO/IbI
U peIIeHHsI

CTaHJApTHOE OTKJIIOHEHHE 4YMCIOBOro HaOopa, YyMEHHE U3BIIEKaTh,
WHTEPIPETUPOBaTh MH(POPMAIMIO, NPEACTaBICHHYI0 B TalOiuuax, Ha
auarpammax, rpaukax, OTpaKarollyl0 CBOMCTBA peasbHBIX MPOLECCOB U
SIBJICHUH; MPEICTABIATh HHGOPMALMIO C MOMOILIBI0 TAONUIl U AUArpamM;
HCCJIEIOBATh CTaTHCTUYECKHE [aHHbIE, B TOM YHCIE C MPUMEHEHUEM
rpadUUeCcCKUX METOJOB U 3JIEKTPOHHBIX CPE/ICTB;

[1P68. YMmenne omepupoBaTh MOHATHAMHA: CIyYalHBIN OMBIT M CIy4YailHOe
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYUCISTH
BEPOSITHOCTh C HCIMOJB30BAHUEM TpaQUUEecCKHX METOAOB; TNPHUMEHSThH
GbopMynbl CIOXKEHUS M YMHOXXEHHSI BEPOSTHOCTEH, KOMOWHATOPHBIE
¢bakTel M GOpMyNBl IpU PELICHWH 3a]ad; OLCHHWBAaTb BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIyYaiHBIMH BEJIMYMHAMH; YMEHHUE
MIPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSAX;

[1P6GY9. YmMmeHue omepupoBaTh MOHATHSIMH: TOYKA, NpsMas, IUIOCKOCTH,
MPOCTPAHCTBO,  JABYIPAaHHBIA  yroj,  CKpelIUBaloIIMecs  MpsMbIE,
MapauIeIbHOCTh U NEPHEHAMKYISPHOCT NMPSAMBIX M IUIOCKOCTEH, Yroi
MEXIy MpPSAMBIMH, YrOJd MeXAy MNpsAMOH M IUIOCKOCTBIO, YTON MEXIy
TUIOCKOCTSIMH, PAcCTOSTHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMH, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHE HCIIONIB30BaTh MPH
peleHny 3aad HU3ydeHHble (DAaKThl U TEOpeMbl IUIAHUMETPHUM; yMEHHUE
OILICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPAa;

[IP610. Ymenme omepupoBaTh TMOHATHUSMU: MHOTOTPaHHUK, CEUCHHE
MHOTOTpaHHUKa, KyO, Mapajuleienunes, Npu3Ma, nupamuna, Gurypa u
MOBEPXHOCTh BpallleHUsI, MUIUHIP, KOHYC, map, chepa, ceueHus Gurypsl
BpallleHus1, INIOCKOCTh, Kacaromasics cQepsl, HUIMHAPA, KOHYCa, TUIOMAIb
MOBEPXHOCTH NMHUPaMHIBI, IPU3MBI, KOHYCa, LWINHAPA, IUIOMAgb CheEpsl,
00beM Ky0a, IpsSMOYTOJBHOIO Hapaulelienunena, MUpaMuibl, MPU3MBL,
HWIMHIpPA, KOHyca, Iapa; yMEHHE H300pakaTb MHOTOTPAHHUKH U
MTOBEPXHOCTH BPAIICHHSA, UX CEYEHUS OT PYKH, C MOMOLIBI0 YEPTEHKHBIX
WHCTPYMEHTOB W  JJIGKTPOHHBIX  CPEICTB; YMEHHE DPACIIO3HABaTh
CUMMETpPUIO B TIPOCTPAHCTBE; YMEHHE paclio3HaBaTh IMPaBUIIbHbBIE
MHOTOTPaHHUKH;

I1P611 Ymenue omepupoBaTh MOHATHSIMHU: IBMKEHHE B IPOCTPAHCTBE,
noJ00HbBIe (PUTYPHI B IPOCTPAHCTBE; MCIIOIb30BATh OTHOIICHHUE IJIOLIAeH
MOBEPXHOCTEH U 00BEMOB MOI00HBIX QUTYD TP pEllICHUH 3a/1a4;

I1P612. YMeHHe BBIYUCIATH T'€OMETPUYECKHE BEIUYUHBI (IJIMHA, YTOJ,
wiomaab, o0beM, IUIOMAAb MOBEPXHOCTH), HCIOJB3YSl HW3yYCHHBIE
(OpPMYJIBI U METOIBI;

[1P613. VYmeHuwe omepHpoBaTh NOHATHSMH: TPSIMOYTOJBbHAs CHCTEMA




KOOpPIHMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAWHATEI BEKTOPA, CKAIIIPHOE
IIPOU3BEIEHUE, YTOJI MEXKIY BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha 4YMCJIO; HAXOAUTh C IIOMOILBI0 M3YYEHHBIX (OpMyI
KOOPIMHATBI CEPEIUHBI OTPE3KA, PACCTOAHUE MEKIY ABYMS TOUKAMU;
[1P614. YMeHune BeIOMpaTh MOAXOASIINA U3y4eHHBII METO 1JIsl PELICHUS
3aJjayd, paclo3HaBaThb MaTeMaThyeckue (akTbl W MaTeMaTh4yecKue
MOJIEJI B IIPUPOAHBIX U OOIIECTBEHHBIX SABJICHUSX, B UCKYCCTBE; YMECHHE
MPUBOJIUTh TPUMEPHI MATEMATUUECKUX OTKPBITUN POCCUNUCKON U MUPOBOM
MAaTEeMaTUYECKON HAYKH

OK 02. Mcnonp30Bath
COBPEMEHHBIE CPE/ICTBA
MIOWCKA, aHAIIN3a 1
UHTEPIIpETAUH
nHbOpMAIUH, U
WH(POPMAIIOHHBIS
TEXHOJIOTHH JJIs
BBITIOJTHEHHMS 33124
npohecCHOHATBHOMN
JeSITeTbHOCTH

JInuHOCTHBIE pe3yJabTAaThl [JO0LKHBI OTPa’KaTh B YaCTH:
LIEHHOCTH HAYYHOI'0 O3HAHMSI:

-c(OpMUPOBAHHOCT, ~ MHPOBO33PEHHUS,  COOTBETCTBYIOLIECTO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAayKd W OOIIECTBCHHOU
NPaKTUKHY, OCHOBaHHOT'O Ha uasore KyJbTYP,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHUPE;

MeTanpeaMeTHbIe Pe3yJIbTAThI A0JIKHbI OTPAKATH:
OBJjaneHue YHHMBepCaJIbHbIMU yueOHbIMU
NMO3HABATEIbHBIMU JeHCTBUSIMM:

B) pabota c HHpOpPMAIHCH:

- BJaJeTh HaBBIKAMH MOJIYYEHHUS MH(POPMALUU U3 UCTOYHHKOB
PasHBIX TUIIOB, CAMOCTOSTENBHO OCYHIECTBIATH MOUCK, aHAJIH3,
CHUCTEMATH3aIlUI0 W HWHTEPNPETALUI0 WHPOPMALIUN PA3THYHBIX
BUIOB U (HOPM NIPEICTABIICHUS;

- Cco31aBaTb TEKCTbl B pa3IMYHbIX (opMaTax ¢ y4eToM
HazHaueHWss WHQOpPMAaUH W IENeBOH ayIuTopuu, BhIOUpas
ONITUMAJILHYIO (JOPMY MPEICTABICHUS U BU3YaTH3aIINH;

- OILIGHUBAaTh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMAIMH, €€
COOTBETCTBHE MPABOBBIM U MOPAITbHO-3THYECKHM HOPMaM;

- UCIIONIb30BaTh cpeacTsa UH(QOPMAIOHHBIX u
KOMMYHHMKALIMOHHBIX TEXHOJIOTUH B PELICHHHM KOTHUTHBHBIX,
KOMMYHHMKAaTUBHBIX U OPTaHU3aLMOHHBIX 337124 ¢ COOJII0JICHUEM
TpeOOBaHUIT DPrOHOMHKH, TEXHHKH O€30IaCHOCTH, THTHEHHBI,
pecypcocOepekeHHs, IMPaBOBBIX M 3THYECKUX HOPM, HOPM
MH(QOPMAIIMOHHOH 0€30M1aCHOCTH

[1P61. Bnanmenwe wMeTomaMH JOKa3aTENbCTB, AITOPUTMAMHU PpEIICHUS
3ajay; yMeHue ¢dbopmynupoBaTh OTIpEIeNICHHUS, AKCHOMBI
U TEOpeMbl, MPUMEHATh WX, MPOBOAUTH JOKa3aTeNbHbIE PACCYKIACHHUA B
XOJIe pelIeHus 3a1a4;

[1P62. YMeHue omepupoBaTh MOHATHAMHU: CTEMEHb YHCIA, JOTapupm
YHCTIa; yMeHHe BBITOJIHATD BBIYUCIICHHE 3HAYCHUH
U TpeoOpa3oBaHUsl BBIPAKEHHWH CO CTENMEHSMH H  Jorapudmamu,
npeoOpa3oBaHus APOOHO-PALOHATBHBIX BBIPAKEHUIL;

I1P63. Ymenue ONEepUpPOBATh MOHSATUSIMU: paluOHAaNbHBIE,
UppalnyoHaNbHble, T[OKa3aTelbHbIe, CTETNEeHHbIE, JoTrapu(MUUECKUE,
TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, NX CHCTEMBI;

[1P64. Ymenue omepupoBaTh NOHATUSAMH: (YHKIMS, HepepbIBHAS
(GyHKIUMS, TPOM3BOJHAS, TIEPBOOOpa3Hasi, OINpEeNICHHBIH WHTErpal;
YMEHHE HAXOAHWTh TPOM3BOJHBIC DIIEMEHTAPHBIX (DYHKIMHA, HCIIONB3YS
CIPaBOYHBIE MAaTEPUAIIbl; UCCIEA0BATh B MPOCTEHIINX CIy4asx (QyHKIUH
Ha MOHOTOHHOCTS, HaXOJIUTh HauOoJbIINE
W HauMEHbIINE 3HAYeHHs (QYHKIUI;, CTPOUTh I'padMKH MHOTOWICHOB C
WCIIONIb30BAaHUEM amrapara MaTeMaTH4YeCKOro aHalnu3a, MpPHUMEHSTh
NPOM3BOJHYIO INPH PEIICHUM 3a/1a4y Ha JABWKCHUE, pellaTh NPaKTHKO-
OpUEHTUPOBAHHBIC 33]]aull Ha HAUOOJbIIME M HaWMEHbIINE 3HAYCHUS, Ha
HaXO0XK/IEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

I1P65. VYmenue omnepupoBaTh MOHATUSMH: pANUOHATIbHAS (QYHKIHS,
nokaszarenbHas (QYHKUMS, CTeneHHas (YHKUus, Jorapupmudeckas
(GYHKIUS, TPUTOHOMETpUYECKUE (DYHKIMU, 0OpaTHbie (YHKIMH; YMECHUE
CTpOUTh TpauKH H3yYEHHBIX (YHKUHH, HCIONB30BaTh TpauKH IpH
M3y4YEHUU MPOLECCOB M 3aBUCHUMOCTEW, NMPH pPEUIEHHH 3a1ad M3 APYyTUx
y4eOHBIX MPEIMETOB U 33a7]a4 U3 PEaTbHON JKU3HU; BBIpaXKaTh (hopMyiaMu
3aBHCHMOCTH MEX]Ty BETHUNHAMU;

[1P66. YMeHnue permarh TEKCTOBBIC 33/Ia4H PA3HBIX TUTIOB (B TOM YHCIE Ha
MPOLEHTHI, TOMM M YacTH, Ha ABW)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJOTH, 33/1a4il U3 00JaCTH YIpaBIEHUs JUYHBIMU U CEMEHHBIMU




¢uHaHCaMM); COCTABISITH BBIPAKEHMsI, YpPaBHEHUS, HEPABEHCTBA U HX
CHUCTEMBI IO YCIOBHIO 33Jaud, MCCIENOBaTh IMOIY4YEHHOE pEIIeHUE |
OLIEHUBATh IPAaBAOIOA0OHOCTh PE3yIbTATOB;

[IP67. Ymenme omepupoBaTh TOHATHAMH: CpenHee aphupMETHISCKOE,
Me/avaHa, HauOoJsiblllee W HaWMEHbIIee 3HAUCHHS, pa3Max, AHUCIepCHs,
CTaHJapTHOE OTKJIIOHEHUE YHCIOBOro Habopa;, yMEHHE W3BIICKATh,
UHTEPIPETUPOBaTh MH(POpMAIMIO, IPEACTaBICHHYI0 B Tal0iMuax, Ha
auarpammax, rpaukax, OTpakKarollyl0 CBOMCTBA peasbHBIX NPOLECCOB U
ABJICHUH; MPEICTABIATh HHPOPMALIMIO C TOMOIIBIO TaONUI U AHarpamM;
HCCJIE0BATh CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C MNPUMEHEHUEM
rpau4ecKuX METOIOB U 3JIEKTPOHHBIX CPEICTB;

[1P68. YMeHnue onepupoBaTh MOHITUSMH: CIy4YailHBIN OMBIT U CIy4aiHOe
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCISATH
BEPOSITHOCTh C HCIOJB30BAaHUEM TI'paQUUecKMX METOAOB; INPHUMEHSIThH
(GOpMyNBl CIOXKEHUS W YMHOXEHHSI BEPOSTHOCTEH, KOMOHMHATOPHBIC
¢dakTel W GOpMYyNIBI TPU PEIICHWW 3a]ad; OLECHHUBATh BEPOSTHOCTU
peaybHbIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMHM BEJIMYMHAMM; yMEHHUE
MPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OONBLINX YUCE B IPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHHUSX;

[1P69. Ymenme omepupoBaTh MOHATHSIMH: TOYKA, TpAMas, IUIOCKOCTb,
MPOCTPAHCTBO,  JABYIPaHHBIA  yroJ,  CKpPEHIMBAIOIIKECS  MpPSMBIE,
MapajuIeIbHOCTh M NEePHIEHAUKYIISIPHOCT NMPSAMBIX M IUIOCKOCTEH, Yroi
MEXAy TNPSAMBIMH, YIOJ MEXAy MNPSAMOW U IUIOCKOCTBIO, YTOJ MEXIy
IUIOCKOCTSIMH, PAcCTOSTHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHHE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIIONb30BaTh MPHU
pelieHnr 3aja4 H3ydeHHble (PakThl W TEOpeMbl IUIAHUMETPHH, yMEHHUE
OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHUPAa;

I1P610. YmeHue omepHpoBaTh MOHATHSIMHU: MHOTOTPAaHHHK, CEUYEHHUE
MHOTOTpaHHWKa, KyO, Tapajuieienurne],, Npu3Ma, nupamuna, Qurypa u
MOBEPXHOCTh BpallleHUs, IIMHIP, KOHYC, map, chepa, ceueHus (GUrypsl
BpalleHHs], IUIOCKOCTh, Kacaromascs cepsl, LMINHAPA, KOHYCa, IUIOMAAb
MOBEPXHOCTH MHUPAMHJIBI, TPU3MBI, KOHYCa, WIMHAPA, IUIOMAIs CHEpHI,
o0peM Ky0a, MPSIMOYTOJIIBHOTO TapajlieNenuiena, MUpaMubl, MPU3MBI,
OWIMHIpA, KOHyca, INapa; yMEHHE u300pakaTb MHOTOIPAaHHMKH H
MTOBEPXHOCTH BPAIIECHUSA, UX CEYEHHUS OT PYKH, C IMOMOLIbI0 YEPTEXKHBIX
WHCTPYMEHTOB W  JJIEKTPOHHBIX CPEJICTB; yMEHHE pAaclio3HaBaTh
CUMMETPUIO B IIPOCTPAHCTBE; YMEHHE pacllo3HaBaTh IPAaBUIIbHBIE
MHOT'OTPaHHUKH;

[1P611 Ymenme omepupoBaTh MOHATHUSMHU: IBW)KEHHE B TPOCTPAHCTBE,
110/100HbBIe QUTYPBI B IPOCTPAHCTBE; MCIIOIH30BATH OTHOIICHUE IIONIAJIeH




HOBEPXHOCTEH 1 00BEMOB ITOJOOHBIX (DUTYp IIPU PELICHUH 3a/1a4;

[1P612. YMeHHe BBIYUCIATH T'€OMETPUUYECKHE BEIUYUHBI (IJIMHA, YTOJ,
wIomanp, o0beM, IUIOMAAb IOBEPXHOCTH), HCIOIB3Ysl H3yUCHHBIE
(hOpMYIIBI ¥ METOIBI;

I1P613. VYmenue omepupoBaThb NOHSATHAMHU: MNPAMOYTOJIBHAs CHCTEMa
KOOpJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIpHOE
IIPOM3BENIEHHE, YIOJ MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha 4YMCJIO; HAXOAUTh C IIOMOILBI0 M3YYEHHBIX (OpMyI
KOOPJMHATHI CEpPEeIMHBI OTPE3Ka, PACCTOSHUE MEKAY ABYMS TOUKAMU;
[1P614. YMmenne BoIOMpATh TOIXOMSIINN U3YIEHHBIA METOT TSI PEIICHUS
3ajjayd, pacHo3HaBaThb MaTeMaThdyeckue (akTbl W MaTeMaTH4ecKue
MOJIENIA B MIPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE
[IPUBOJUTH NPUMEPBl MATEMATUYECKUX OTKPBITHI POCCUICKON U MUPOBOM
MaTeMaTHYeCKOW HayKu

OK 03. IInanupoBats u
peann3oBLIBaTh
coOCTBEHHOE
npohecCHOHANBHOE U
JIMYHOCTHOC PAa3BUTHUC,
peANPUHAMATEIBCKYIO
JesSITeIbHOCTD B
npodeccuoHanbHOU cdepe,
UCIIOJIb30BaTh 3HAHHS 110
MPaBOBOM 1 (hMHAHCOBOM
TPaMOTHOCTH B Pa3IHMYHBIX
JKU3HCHHBIX CUTyalludX

JIMYHOCTHBIE Pe3yabTAThl JOJLKHbI OTPAXKATH B 4YaCTH:
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- c(hOpMHPOBAHHOCTH, HPABCTBEHHOTO CO3HAHMS, 3THYECKOTO
MIOBEICHUS;

- CIIOCOOHOCTH OIICHUBAThH CUTYAIHIO U IPUHUMATh OCO3HAHHEIE
pELIEHUs], OPUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

- OCO3HaHME JIMYHOTO BKJIaJa B IIOCTPOEHUE YCTOMYUBOIO
Oynymero;

- OTBETCTBEHHOE  OTHOLIEHHE K CBOUM  POJUTENSIM
u (W1IH) IPYTHM 4YjIeHaM CEMbH, CO3JaHHI0 CEMBH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUA LIEHHOCTEH CEMEWHOW KU3HU B
COOTBETCTBUU C TpaJAUIUsIMU Hapo10B Poccuu;
MeTanpeaMeTHbIe pe3yabTAThI JOJIKHBI 0TPAKATh:

OBiaanenue YHUBEpPCAJIbHBIMHU peryJiasiTUBHbIMHU
JeHCTBUSIMH:

a) caMOOpTaHu3aIlus:

- CaMOCTOSATEIBHO OCYILECTBISATh MO3HABATEIbHYIO

JeSITeIIbHOCTD, BBISBIATH IPOOJIEMBI, CTABUTH U (DOPMYITHUPOBATH
COOCTBEHHBIE 3aJa4n
B 00pa3oBaTeNbHON JCATENLHOCTH M KU3HEHHBIX CHTYallUsIX;
CaMOCTOSITEJIBHO COCTABIIATh IUIAH DEIIEHHS TPOOIEMBI  C
YUETOM HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M
NpPEMOYTSHHI; 1aBaTh OLICHKY HOBBIM CHUTYAIIHsM;

0) CaMOKOHTPOJIb:

HUCIIOJIB30BaATh HpI/IeMI)I pe(i)HeKCI/II/I JIsT  OLICHKH CI/ITyaIH/II/I,

[1P61. BnameHume wmeTomaMu [AOKa3aTelbCTB, ANTOPUTMAMH PEIICHUS
3a1a4; yMEHHE dbopmyaupoBaTh OTIpe/ieIeHHUS, AKCHOMBI
U TEOpEMBI, NPUMEHATh HX, MPOBOJUTH JOKA3aTENbHBIE PACCyKICHHA B
XOJIe pelIeHHs 3a/1a4;

[1P64. VYwmenue omnepupoBaTh NOHATHAMHU: (GYHKIUS, HENpepbIBHAS
GyHKIUS, TPOM3BOJHAS, TIEPBOOOpAa3Hasi, OMNpPEeNICHHBIH WHTErpal;
YMEHUE HAaXOAWTh IPOM3BOAHBIC AJIEMEHTApHBIX (DYHKLMH, HCIIONb3YS
CIPaBOYHBIE MaTEPHANbI, UCCIEN0BAaTh B MPOCTEHIINX CIyYasx QYyHKIUH
Ha MOHOTOHHOCTb, HaXOAWTh HanOoJbIINE
Y HauMEHbIINE 3HaueHHs (QYHKLUH; CTPOUTh IpadMKH MHOTOWICHOB C

HCIIOJIb30BAHUEM  amllapara MaTEeMaTUYECKOr0 aHaiau3a; IPUMEHATh
IIPOU3BOIHYIO pu peuieHuun 3a1a4
Ha  JBUXCHHUE; pewarb [IPaKTUKO-OPUEHTUPOBAHHbIE 3a/1auu

Ha HauOoNpIIME ¥ HaUMEHbIIME 3HAYEHHS, Ha HAaXOXIEHHE IYTH,
CKOPOCTH U YCKOPEHHUS;

I1P65. VYmeHue omepupoBaTh TMOHATUSMH: palHOHATbHAS (QYHKIHS,
nokaszarenbHas (QYHKUMS, CTeneHHas (YHKUus, Jorapupmudeckas
(GyHKUUS, TPUrOHOMETpUUECKUEe (DYHKIMHU, oOpaTHble (YHKLUH; YMEHUE
CTpOHUTh TpaQUKH H3YYEHHBIX (YHKIHH, HCIONB30BaTh TpauKH IpH
W3yYEHHH MPOIECCOB M 3aBUCUMOCTEH, NPH pELICHUH 3alad W3 OPYTrux
y4eOHBIX MPEAMETOB H 33/1a4 U3 PeabHOM KM3HU; BRIpaXKaTb GOpMyIaMu
3aBUCHUMOCTH MEXJTy BEITMUMHAMU;

[1P66. YMenue pemath TEKCTOBBIE 33/1a4H PA3HBIX THUIOB (B TOM YHCJE HA
MPOLIEHTHI, JOJIM M YacTH, Ha JBIKEHHE, paboTy, CTOUMOCTH TOBapoOB U
YCIIyT, HAJOTH, 3a/1a4il U3 00JaCTH YIpaBJIECHHUS JIUYHBIMU U CEMEHHBIMU
(MHAHCAMM); COCTABISITh BBIPAKEHMs, yYpaBHEHHWs, HEPAaBEHCTBA W WX
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BBEIOOpa BEPHOTO PEIICHHSI,
- yYMEThb OIICHUBaTh PHUCKH M CBOEBPEMEHHO TNPUHUMATH
pEIICHHS TI0 MX CHUYKEHUIO;

B) SMOILIMOHAJIbHBIN HUHTEJJIEKT, Mpenoararonun
c(hOpMHUPOBAHHOCTE:
BHYTPEHHEH  MOTHBAllMM, BKJIOYAIONICH  CTpeMJICHHE K

JOCTIKEHHUIO eI WM YCIeXy, ONTUMHU3M, WHUIIMATHBHOCTD,
YMEHUE AEICTBOBAaTh, HCXOMS U3 CBOMX BO3MOXKHOCTEH;

- JIMIIATHH, BKJIFOYAIOIICH CIIOCOOHOCTH IIOHUMATh
SMOIIMOHANIFHOE COCTOSIHUE JAPYTUX, YYHTHIBaTh €ro mpu
OCYIIECTBICHIHH KOMMYHHUKAITUH, CIIOCOOHOCTh K COUyBCTBHIO U
COTIEPEKUBAHMUIO;

- COUAJIBHBIX HaBBIKOB, BKJIFOYAKOIINUX CHOCOGHOCTB
BBICTpaMBaTh OTHOIIEHUS C JPYTHMMH JIFOJbMH, 3a00THTHCS,
MPOSIBIISATH HHTEPEC U pa3peniaTh KOH(IUKTHI

CHUCTEMBI IIO YCIIOBHIO 33Ja4dd, MCCIENOBaTh IONYYEHHOE pPEIICHUE U
OLICHUBATh MPaBAONOAOOHOCTh PE3yIbTATOB;

[IP67. Ymenme omepupoBaTh TOHATHAMH: CpemHee aphupMETHIECKOE,
MenuaHa, HauOoJiplllee M HaWMEHbLIEEe 3HAUCHMA, pa3sMax, AUCIepCHs,
CTaHJapTHOE OTKJIIOHEHUE YHCIOBOro Habopa;, YyMEHHE H3BIICKATh,
WHTEPIPETUPOBaTh WHQPOpMAIMIO, NpPEACTaBICHHYI0 B TalOiuuax, Ha
auarpammax, rpaukax, OTpakKarollyl0 CBOMCTBA peasbHBIX NPOLECCOB U
SIBJICHUH; MPEICTABIATh HHGOPMALMIO C MOMOLIBIO TAONUIl U AUArpamM;
HCCJIEIOBATh CTaTHUCTUYECKHE [aHHbIE, B TOM YHCIE C MPUMEHEHUEM
rpadMueCKUX METOJOB U 3JIE€KTPOHHBIX CPE/ICTB;

[1P68. YMmenne omepupoBaTh MOHATHAMHA: CIyYalHBIN ONBIT M CIy4YailHOEe
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCISTH
BEPOSITHOCTh C HCIOJB30BAHUEM TpaQHUUecKHX METOAOB; TNPHUMEHSThH
(GopMynbl CIOXKEHUS M YMHOXXEHHS BEPOSTHOCTEH, KOMOHMHATODHBIC
¢dakTel W GOpMYyNIBI TPU PEIICHWW 3a]ad; OLECHHUBATh BEPOSTHOCTU
peaNbHBIX COOBITHIA; 3HAKOMCTBO CO CIyYaHBIMH BEJIMYMHAMH, YMEHHUE
NPUBOIUTH MIPUMEPHI IPOSBICHUS 3aKOHA OONBLINX YUCE B IPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSX;

[1P614. YMeHue BRIOMpATh MOIXOMSIINN U3YYCHHBIA METOT ISl PEIICHUS
3aJjayd, paclo3HaBaThb MaTeMaThyeckue (akTbl W MaTeMaTU4ecKue
MOJIEJIM B MIPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMECHUE
[IPUBOJUTH NPUMEPBl MATEMATUYECKUX OTKPBITHIM POCCUICKON U MUPOBOM
MAaTE€MaTHYECKON HAyKH

OK 04. D¢pdpextnBaO
B3aUMOJICHCTBOBATh H
paboTaTh B KOJUIEKTHUBE U
KOMaH/Ie

JInyHOCTHBIE Pe3yabTATHI JOLKHBI OTPAXKATh B YACTH:
[IEHHOCTU HAayYHOTO TO3HAHWS: OCO3HAHWE IICHHOCTH HAy4YHOU
JICATEIbHOCTH, TOTOBHOCTH OCYIICCTBIATH IHPOCKTHYIO U
HCCIICIOBATEIIBCKYIO JICTEILHOCTh HHANBUYAIbHO U B TPYIIIE
MeTtanpeaMeTHbIe Pe3yJIbTATHI A0JKHBI 0TPAKATH:
Osaagenue YHHBEpPCAJIbHBIMH KOMMYHHUKATHBHBIMU
JeHCTBUSIMH:

0) coBMeCTHAs IeATSIHHOCTD:

- TOHMMAaTh ¥ WCIOJBh30BaTh MNPEUMYINECTBA KOMAaHIHOH W
WHIUBUIyaIbHON paboThI;

- IPUHUMATh IS COBMECTHOU JEATEIHHOCTH, OPraHN30BhIBATh
Y KOOPJMHUPOBAThH JCUCTBUS IO €€ JTOCTHKEHUIO: COCTABIIATH
MJaH J€HCTBUM, paclpenessTh pojd C Y4YEeTOM MHEHUH
YYaCTHHUKOB 00CYX/1aTh PE3yJIbTaThl COBMECTHOM PadOTHI;
Osnajenue YHHBepPCAJIbHBIMH PeryJIaTHBHBIMU
JeHCTBUSIMH:

T') IpUHSTHE ce0sl M APYTHX JIIOJICH:

[1P67. YmeHue omnepupoBaTh MOHATUSAMH: cpenHee apuMeTH4ecKoe,
MeavaHa, HauOoJiblllee W HaWMEHbLIee 3HAUCHHMS, pasMax, AMCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa; yMeHHE W3BIIEKATh,
WHTEPIPETUPOBaTh WHQOPMAIMIO, TPEACTaBICHHYI0 B TaliMIax, Ha
auarpammax, rpadukax, OTpakarollyl0 CBOMCTBA peasIbHBIX MPOLECCOB U
SBJICHUH; MPEJCTABIATh WHPOPMALIMIO C TIOMOIIBIO TaONHUI U JHarpamm;
WCCIIEIOBATh CTaTHCTUYECKHE [aHHbIE, B TOM YHCIE C IMPUMEHEHUEM
rpaMUeCcKX METOJOB U 3JIEKTPOHHBIX CPE/ICTB;

I1P68. YMeHne onepupoBaTh MOHATUSMH: CIy4ailHBIN OMBIT U CIy4aiHOe
coObITHE, BEPOSATHOCTH CIIy9alHOTO COOBITHS, YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJB30BAaHUEM TIpapHUUEeCKHUX METOAOB; INPHUMEHSThH
(GOpMyNbl CIOXKEHUS M YMHOXXEHHsSI BEPOSTHOCTEH, KOMOHMHATOPHBIC
¢dakTel W (GOpPMYNIBI TIPU PEIICHWW 3aJ]la4; OIEHWBATh BEPOSTHOCTU
pEabHBIX COOBITHH; 3HAKOMCTBO CO CIyYalHBIMH BETUYMHAMH; yMEHHUE
NPUBOIUTH MIPUMEPHI IPOSBICHUS 3aKOHA OONBLIMX YUCEN B IPUPOIHBIX U
OOII[ECTBEHHBIX SIBJICHUAX;

[1P614. YMmenue BEIOMPATH MOIXO SN U3YICHHBI METO JUISI PEIICHHUS
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- IPYHUMATh MOTUBBI M apTYMEHTHI APYTUX JIOJEH IPU aHAIIN3e
Pe3yIAbTaTOB AEATEIBLHOCTH;

- MPU3HABATh CBOE MPaBO M MIPABO JAPYTHX JIOAEH Ha OIINOKH;

- pa3BHBaTh CHOCOOHOCTHh MOHMMATh MHUP C TO3HUIUHU JIPYTOrO
YeJI0BeKa

3aJa4d, paclo3HaBaTh MaTeMaTHdecKue (akTl W MaTeMaTHYecKue
MOJICTIHM B MPUPOJIHBIX M OOIIECTBCHHBIX SBICHUSAX, B UCKYCCTBE, YMCHHC
MPUBOJIUTh TPUMEPHI MATEMATUUECKUX OTKPBITUN POCCUNUCKON U MUPOBOM
MaTeMaTUYECKON HAyKU

OK 05. OcymiecTBisTh
YCTHYIO ¥ IHICEMEHHYIO
KOMMYHHKAIIAIO Ha
TOCYJJaPCTBEHHOM SI3BIKE
Poccuiickoit @enepaunu ¢
Y4eTOM OCOOCHHOCTEMH
COLIMAJIBHOTO U
KyJIBTYPHOI'O KOHTEKCTA

JInyHOCTHBIE pe3yJbTaThl AOJLKHBI OTPakaTb B YaCTH:
3CTETHYECKOIr0 BOCIIMTAHUSA:

- 3CTETUYECKOE OTHOIIEHHE K MHpY, BKIIIOYas 3CTETHKY ObITa,
HAayyHOTO M TEXHMYECKOTrOo TBOPUYECTBAa, CIOpTa, TpyAa U
0O0IIECTBEHHBIX OTHOILICHHN;

- CIIOCOOHOCTh BOCIIPMHUMATH DPAa3IU4YHBIC BUABI HCKYCCTBA,
TpaZulMU U TBOPUYECTBO CBOETO MU APYTHMX HApPOAOB, OIIYIIATh
3MOIIMOHAJIEHOE BO3/IEIICTBHE UCKYCCTBA;

MeTtanpeaMeTHbIe pe3yJbTaThl A0JKHBI OTPAKATD:

Osiagenue YHUBepCATbHBIMH KOMMYHUKATUBHBIMHU
JelCTBUSIMH:
a) oOmieHwue: - OCYIIIECTBIISITh KOMMYHHKAIAH

BO Bcex cdepax KU3HU;

- pacrmo3HaBaTh HeBepOalbHBIE CPEACTBA OOMICHUS, MTOHUMAThH
3HAYEHUE COLMUAIBHBIX 3HAKOB, PpAaCMO3HABATh MPEANOCHUIIKH
KOH(MJIMKTHBIX CUTYallli U CMT9aTh KOH(MINKTHI,

- pPa3BEepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C
HCIIOJIb30BAHHUEM A3BIKOBBIX CPEACTB

[1P61. Bnanmenwe wMeTomaMH JOKa3aTENbCTB, AITOPUTMAMHU PEIICHUS
3aja4y; yMeHue (OpMyJIMpOBaTh OINPENCIICHHUS, AKCUOMBI U TEOPEMBI,
MPUMEHATD UX, IPOBOIUTH AOKA3aTEIbHBIE PACCYKIEHHS B XOJ€ PEIICHUS
3a1ad4;

[1P68. YMeHnue onepupoBaTh MOHITUSME: CIy4YailHBIN OTBIT U CIy4YaiHOe
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYUCISTH
BEPOSITHOCTh C HCIOJB30BAHUEM TpaQHUUecKHX METOAOB; TNPHUMEHSThH
(GOpMyNBI CIOKEHUST M YMHOXXEHHsSI BEPOSTHOCTEH, KOMOHMHATOPHBIC
¢baktel u GOpMyNBl IpU PELICHWH 3a]ad; OLECHHWBAaTh BEPOSTHOCTU
peaNbHbIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMHM BEJIMYMHAMM; YMEHHUE
MIPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHa OOJIBIINX YHCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX;

I1P69. Ymenme omepupoBaTh MOHATHSIMH: TOYKA, TpAMas, IUIOCKOCT,
MPOCTPAHCTBO,  JABYIPAaHHBIH  yroJ,  CKpelIMBAIOIIMecs  MpsMbIE,
MapajuIeIbHOCTh M NEePHIEeHAUKYISIPHOCTD TMPSAMBIX M IUIOCKOCTEH, Yroi
MEXIy MNPSAMBIMH, YrOJd MeEXAy MNpsAMOH M IUIOCKOCTBIO, YTON MEXIy
TUIOCKOCTSIMH, PacCTOSTHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIIONb30BaTh MPHU
pelIeHnr 33ja4d KM3ydeHHble (DaKThl U TEOPEMbl IIAHUMETPHH; yMEHHE
OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHUPAa;

I1P610. YmeHue omepupoBaTh MOHATUAMU: MHOTOTPAaHHHUK, CEUYECHHE
MHOTOTpaHHWKa, KyO, Tapajuieienurne],, Npu3Ma, nupamuna, Qurypa u
MOBEPXHOCTh BpallleHUs, HIINHIP, KOHYC, map, chepa, ceueHus GUrypsl
BpallleHus1, INIOCKOCTh, Kacaromasics cQepsl, HUIMHAPA, KOHYCa, TUIOMAIb
MOBEPXHOCTH MHUPAMHUJIBI, TPU3MBI, KOHYCa, WIMHAPA, IUIOMAIs CHEpHI,
00beM Ky0a, IpsSMOYTOJBHOTO Mapaulelienunena, MUpaMuibl, MPU3MBL,
OWIMHIPA, KOHyca, IIapa; yYMEHHE u300pakaTb MHOTOIPAaHHMKH H
MMOBEPXHOCTH BPAIICHHSA, UX CEYEHHUS OT PYKH, C MOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB W  JJIGKTPOHHBIX CPEJICTB; yYMEHHE pPACIIO3HABaTh
CUMMETPUIO B IIPOCTPAHCTBE; YMEHHE pacllO3HaBaTh IPABUIIBHBIE
MHOTOTPaHHUKH;

[1P611 VYmenme omepupoBaTh MOHATHSMHU: IBW)XKEHHE B TPOCTPAHCTBE,
noJ00HbIe (PUTYPHI B IPOCTPAHCTBE; MCIOIB30BATh OTHOIICHHUE IJIOLIAeH
MOBEPXHOCTEH U 00BEMOB MOI00HBIX QUTYD TP pEIlICHUH 3a/1a4;

[1P612. YMeHHe BBIYUCISITh TEOMETPHUSCKHE BEIWIMHBI (JUTMHA, YTOI,
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Iomanab, O0beEM,
(hOpMYIIBI U METOIBI;
[1P613. VYmeHuwe omepupoBaTh MNOHATHUSAMHU: TPSMOYTONBHAS CHCTEMA
KOOpIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATISIPHOE
MIPOU3BEICHUE, YTOJI MEXKIY BEKTOPAMH, CYMMa BEKTOPOB, MPOU3BEIACHUE
BEKTOpPa HA UYHWCJIO; HAXOJUTh C TIOMOINBI0 H3YYCHHBIX (OpMy
KOOPIMHATHI CEPEINHBI OTPE3Ka, pACCTOSHNE MEXKIY ABYMS TOUKAMHU;
[1P614. YMmenue BoIOMpATh TOIXOMSIINN U3YIEHHBIA METOT TSI PEIICHUS
3aJa4uM, pPAaclo3HaBaTh MaTeMaTHYECKUE (aKThl W MaTeMaTHYCCKUC
MOJIEH B TIPUPOJHBIX M OOIIECTBEHHBIX SBICHUAX, B UCKYCCTBE;, YMECHHE
MPUBOJIUTh TPUMEPHI MATEMATUUECKUX OTKPBITUN POCCUNUCKON U MUPOBOM
MaTeMaTUYECKON HAyKU

IUIOMIa b TIOBEPXHOCTH), WCIOIB3ysl H3yUCHHBIE

OK 06. IIposBraTs
rpak1aHCKO-
NaTPUOTHUYECKYIO HO3UIIHIO,
JIEMOHCTPHUPOBATH
OCO3HaHHOE NIOBEACHUE HA
OCHOBE TPaJMLIUOHHBIX
POCCHUICKUX TyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH, B
TOM YHCIIE C YUYETOM
rapMOHH3AINH
MEXHAIMOHAJIBHBIX U
MEKPETTMTUO3HBIX
OTHOLIEHUH, IPUMEHSTh
CTaHIapThI
AHTUKOPPYIIIUOHHOTO
MOBEJICHUS

JIMYHOCTHBIE Pe3yJIbTAaThI JOJLKHBI OTPAXKATH B YACTH:

- TPaXIAHCKOIO0 BOCHUTAHUS: MNPUHATHE TPaJULUOHHBIX
HAI[MOHAIBHBIX, OOIIEYENIOBEUECKUX TyMaHUCTHYECKUX U
JIEMOKPaTHYECKUX LIEHHOCTE;

-HaTPUOTUYECKOTO BOCIITUTAHMUSL:

LICHHOCTHOE OTHOILIEHUWE K TOCYJApCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY U HPHUPOJHOMY HACIEIUIO, TaAMSTHUKaM,
TpaauuusM HapoJoB Poccuu, moctmwxkeHussiMm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJNOTUSIX U TPYIE;

MeTanpeaMeTHbIe Pe3yJIbTATHI 10/KHBI OTPAXKATD:

Osaagenue YHHBepPCAJIbHBIMH PeryJIaTUBHBIMUA
JACeHCTBUSIMU:

B) SMOIMOHAIBHBIN HHTEIIEKT, IIPEeIIOoJIaT atOTIHIA
¢(hOpMHUPOBAHHOCTb:

-CaMOCO3HAHHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IIOHMMAaTh CBOE
SMOIIMOHAJILHOE COCTOSIHUE, BHJIETh HANpPABICHUS Pa3BUTUL
COOCTBEHHOH SMOIMOHANBHOW cephl, OBITH YBEPEHHBIM B cebe;
- CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE
MPUHAMATh OTBETCTBEHHOCTH 32 CBOE IOBEICHUE, CIIOCOOHOCTH
aJanTUPOBATHCA K SMOIMOHAIHLHBIM W3MCHEHHSIM
Y TIPOSIBIIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHUBALMM, BKIIOYAIOIIEH CTPEMIICHHE K
JNOCTIXKEHUIO LETU U YCIeXy, ONTHUMM3M, WHUIHUATUBHOCTB,
YMEHHE JEHCTBOBATH, UCXO/I U3 CBOMX BO3MOKHOCTEN;

- SMITaTHH, BKJTFOYAIOIIEH CHOCOOHOCTD MOHUMATh
SMOIIMOHANILHOE COCTOSIHUE JPYTUX, YYMUTBIBATh €ro IMpHu
OCYIIECTBICHUN KOMMYHHUKAIIHH, CIOCOOHOCTh K COYYBCTBHUIO U
COIEPEXKNBAHUIO;

[1P61. BnameHue MeTomaMu J[0Ka3aTelbCTB, AITOPUTMAMH PEIICHUS
3a1ad4; yMEHHE (dbopmMynupoBaTh OIIpENETICHHA, AKCHOMBI
U TEOpEeMBI, MPUMEHATh HX, MPOBOJUTH JOKA3aTENbHBIE PAaCCyKICHHA B
XOJIe pelIeHus 3a1a4;

[1P64. Ymenue omepupoBaTh NOHATUSAMH: (YHKIMS, HEpepbIBHAS
GyHKUMS, OPOM3BOAHASA, IE€PBOOOpAa3Hasi, ONpPEAENCHHbIM HHTErpai;
YMEHHE HAaXOAHMTh MPOM3BOJAHBIC JIIEMEHTAPHBIX (DYHKIMHA, HCIIONB3YS
CIpaBOYHBIE MaTEPHANbI, UCCIENOBAaTh B MPOCTEHIINX CIyYasx (QYHKIUH
Ha MOHOTOHHOCTb, HAaXOIUTh HAWOONbLINE M HAUMEHBLINE 3HAUYCHUS
(GyHKUIWH; cTpOUTh TpaUKH MHOTOWICHOB C HMCIOIb30BaHUEM almapara
MaTEeMaTHYEeCKOr0 aHajiu3a; NPUMEHATh NPOU3BOJHYIO IPU PEIICHUU
3aJa4 Ha JBW)KCHHE; pElaTh NPAKTUKO-OPHUEHTHUPOBAaHHBIE 3aJadyd Ha
HauOOJIbIINE 1 HAMMEHBIINE 3HAYCHUS], HA HAXOKACHUE IyTH, CKOPOCTH U
YCKOpEHUS;

I1P66. YMenue pemath TEKCTOBBIE 33/1a4H PAa3HBIX TUIOB (B TOM YHCIE HA
NPOLEHTHI, JOJM M 4YacTH, Ha JBIKEHHE, paboTy, CTOUMOCTb TOBapoOB U
YCIIyT, HAJOTH, 3a/1a4il U3 00JaCTH YIpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(MHAHCAMM); COCTABIATH BBIPAKEHHS, ypaBHEHHWS, HEPAaBEHCTBA W MX
CHUCTEMBI IO YCIOBHIO 33Ja4d, MCCIENOBaTh MOIY4YEHHOE pEIICHUE U
OLIEHUBATh IPAaBAONOAOOHOCTh PE3yJIbTATOB;

[1P67. YMmeHue omepupoBaTh MOHATHSAMH: CpeiHee apudmeTrnyeckoe,
MeauaHa, HauOoJiblllee M HaWMEHbLIee 3HAUCHMs, pa3Max, AMCIEepPCHs,
CTaHJApTHOE OTKJIIOHEHHE YHCIOBOro Habopa, YyMEHHE H3BIICKATh,
WHTEPIPETUPOBaTh WH(POpMAIMIO, TPE/CTaBICHHYI0 B TabiHIax, Ha
Iuarpammax, rpadukax, OTpakarollyl0 CBOMCTBA peabHBIX MPOIECCOB U
SBJICHUH; MPEICTABIATH WHPOPMALMIO C MOMOIIBIO TaONUI U AUArpamM;
WCCIIEIOBATh CTAaTHCTUYECKHE [aHHBIE, B TOM YHCIE€ C MPUMEHEHUEM
rpadUIecKuX METOAOB U 3JIEKTPOHHBIX CPENICTB;
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- CONMAJIbHBIX  HABBIKOB, BKJIIOYAIOMUX  CHOCOOHOCTBH
BEICTpaUBaTh OTHOIIEHUS C JPYTHMHU JIIOJbMH, 3a00THUTHCS,
MIPOSIBIISITH HHTEPEC U pa3pemiaTh KOH(PIUKTHI

[TP68. YMmenue omepupoBaTh MOHATHAMU: CIYYaWHBIA ONBIT U CIydaiHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYUCISTDH
BEPOSITHOCTh C HCIIOJb30BAHUEM TIpaQUUeCKUX METOAOB; INPUMEHSThH
GbopMynbl CIOXKEHUS M YMHOXXEHHsS BEPOSTHOCTEH, KOMOHMHATOPHBIE
¢dakTel M GOpMYyNIBl TpPU pPEIICHWW 3a[ad; OLECHHWBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIyYaiHBIMH BEJIMYMHAMH; YMEHHUE
IPHUBOIUTH IPUMEPHI IPOSABICHUS 3aKOHA OONBLINX YUCE B IPUPOAHBIX U
0OIIECTBEHHBIX SIBICHUSX;

[1P614. YMeHune BbIOMpaTh MOAXOASIINA U3y4eHHBII METO 1JIsl PELICHUS
3ajjaud, pacHo3HaBaThb MaTeMaThyeckue (akTbl W MaTeMaTU4ecKue
MOJIEJI B IIPUPOAHBIX U OOIIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; YMECHUE
[IPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITHUM POCCUICKON U MUPOBOM
MAaTEeMaTUYECKON HayKH

OK 07. ConericTBOBaTh
COXPAHEHUIO OKPY>KaroLen
cpepl,
pecypcocOepekeHuto,
MPUMEHATH 3HAHUS 00
HN3MCHCHUU KJIMMarTa,
NPUHIMITEL OEPEKITHBOTO
MPOU3BOACTBA, YIPPEKTUBHO
JIEHiCTBOBATh B
T-Ipe?}BIJI‘-IaI‘/'IHI)IX CUTyalusax

JInyHOCTHBIC pe3yJbTaThl NOJLKHBI OTPaXKaTb B YaCTH:
JKOJIOTMYeCKOr0 BOCIIMTAHUA:

- aKTHUBHOE HEIpUATUE JIEUCTBHIA,
OKpY>Karolllel cpene;

- YMEHHE IpPOTHO3MPOBATh HEONIArONpPUSATHBIE SKOJIOTHYECKHUE
MOCJIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUM, NPENOTBpaLaTh
ux;
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IIPUHOCAIIUX Bpea

- pacIIMpeHHEe  OIbITa  AEATEJILHOCTH  BKOJIOTHYECKOU
HaIpaBJIeHHOCTH;

MeTtanpeaMeTHbIe Pe3yJabTaThI A0JKHBI OTPAKAThH:
Osnanenue YHHBEPCAIbHBIMU yuyeOHbIMUI

NMO3HABATEJbHBIMU JIeHCTBUSIMHU:

0) 0a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

- pa3pabaThiBaTh IJIaH PELICHHS MPOOJEMbI C YUETOM aHaau3a
HUMEIOIIUXCS] MATEPUATTLHBIX U HEMATEPHATBHBIX PECYPCOB;

- OCYULIECTBIIATH IeJICHANPaBICHHBINA MOUCK MEPEHOca CPENICTB U
CHoCcO0OB JICHCTBHS B TIPO(ECCHOHATIBHYIO CpEly;

- yMeTh  TIEpEHOCHUTh 3HAaHUS B  II03HABATEIHHYIO
Y TIPAaKTUYECKYI0 00TIacTH )KU3HEIEATEIIbHOCTH;

OBiaanenue YHUBeEPCAJTbHLIMHI peryJasiTiBHbIMH
JeHCTBUSIMH:

0) CaMOKOHTPOJIB!
- JlaBaTb OLICHKY HOBBIM CHUTYyallUsAM, BHOCUTHL KOPPEKTUBBLI B
ACATCIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LICIIAM

[1P61. BnameHue wmeTomaMu [AOKa3aTelbCTB, AITOPUTMAMH PEIICHUS
3aja4y; yMeHue (HOpMyJIMpPOBaTh OINPENCIICHHUS, AKCUOMBI U TEOPEMBI,
MIPUMEHATH UX, IPOBOIUTH JOKa3aTeIbHbIE PacCyKJI€HHUs B XOJ€ PeIeHUs]
3ajay;

[1P64. VYmenue omepupoBaTh NOHATUSAMH: (YHKIMS, HEpepbIBHAS
(GyHKIUS, TPOM3BOJHAS, IEPBOOOpa3Hasi, OMpPEeNICHHBIH WHTErpal;
YMEHHE HAaXOAHMTh MPOM3BOJAHBIC JIIEMEHTAPHBIX (DYHKIMHA, HCIIONB3YS
CIPAaBOYHBIC MAaTEPUAJIbI, HCCIEA0BATh B MPOCTEHIINX CIy4asx (QyHKIUH
Ha MOHOTOHHOCTb, HAXOJIUTh HAaWOONBIINE W HAUMEHBIINE 3HAUYCHUS
(GyHKIWH; CTPOUTh TpaUKH MHOTOWICHOB C HMCIONb30BaHUEM aIlmapara
MaTeMaTHYECKOr0 aHaju3a; NPUMEHSATh NPOU3BOAHYIO MPH PpEIICHUH
3ajjay Ha JBIDKEHHE; pEIIaTh NPaKTHKO-OPUEHTHPOBAaHHbBIE 3aJaud Ha
HanOOJbIINEe 1 HAMMEHBIINE 3HAYCHUS, Ha HAXOXKACHUE IyTH, CKOPOCTH U
YCKOpEHUS;

I1P65. VYmenue omnepupoBaTh MOHATUSMH: pALUOHATIbHAS (QYHKIHS,
noka3zarenbHas (QYHKIUS, CTeNeHHas (QYHKOUS, Jorapugmudeckas
(GYHKIUS, TPUTOHOMETPUYECKUE (DYHKIMU, 0OpaTHbie (YHKIMH; YMEHHE
CTpOUTh TpauKH H3yYEHHbIX (YHKUHH, HCIONB30BaTh IpauKH IpH
W3yYEHHH MPOLECCOB M 3aBUCHUMOCTEH, NPHU PEILICHUM 3a1ad W3 OPYTrux
y4eOHBIX MPEIMETOB U 3a7]a4 U3 PEaTbHON JKU3HU; BBIpaKaTh (hopMyIaMu
3aBUCHUMOCTH MEKAY BEJTMUMHAMU;

[1P66. YMeHnue permarh TEKCTOBBIC 3a/Ia4H PA3HBIX TUIOB (B TOM YHCJIE Ha
MPOLEHTHI, TOIM M YacTH, Ha ABW)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJOTH, 3a/1a4il U3 00JaCTH YIpaBIECHHUS JTUYHBIMU U CEMEHHBIMU
(uHAaHCAMM); COCTABIATH BHIPAKEHHS, ypPaBHEHHUS, HEPABEHCTBA U HX
CHUCTEMBl TIO0 YCIIOBHIO 33J[aud, HCCIENOBaTh IMOIYYEHHOE peIIeHHue |
OIICHHMBATH NPABONOA00HOCTh PE3YIHTATOB;
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[TP68. YMmenue omepupoBaTh MOHATHAMU: CIYYaWHBIA ONBIT U CIydaiHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYUCISTDH
BEPOSITHOCTh C HCIIOJb30BAHUEM TIpaQUUeCKUX METOAOB; INPUMEHSThH
GbopMynbl CIOXKEHUS M YMHOXXEHHsS BEPOSTHOCTEH, KOMOHMHATOPHBIE
¢dakTel M GOpMYyNIBl TpPU pPEIICHWW 3a[ad; OLECHHWBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIyYaiHBIMH BEJIMYMHAMH; YMEHHUE
IPHUBOIUTH IPUMEPHI IPOSABICHUS 3aKOHA OONBLINX YUCE B IPUPOAHBIX U
0OIIECTBEHHBIX SIBICHUSX;

I1P69. YmeHue omepupoBaTh MOHITUSMH: TOYKa, NpsAMas, IIOCKOCTb,
IPOCTPAHCTBO,  ABYI'PaHHBIA  yrojl,  CKPCILMBAIOIIUECS  MpPsIMBbIE,
NapajieabHOCTh U HNEPHEHIUKYJSIPHOCTh NPSIMBIX U IUIOCKOCTEH, YIoin
MEXIy TPSAMBIMH, YIOJd MeEXAy MNpsAMOW U IIOCKOCTBIO, YIOJ MeEXIy
TUIOCKOCTSIMM, PAcCTOSTHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE MEXIY
IPSAMBIMHU, PACCTOSHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIIOJIB30BaTh MPH
pelieHnr 3a1a4 H3ydeHHble (PAakThl W TEOpeMbl IUIAHUMETPHH, yMEHHUE
OILIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHPAa;

[1P610. VYmeHue omepupoBaTh MOHITHAMU: MHOTOTPAaHHHUK, CEYCHHE
MHOTOTpaHHUKA, KyO, Mapajulelenunesn, Npu3Ma, nupamuna, Gurypa u
MOBEPXHOCTh BpallleHUsI, HMIUHIP, KOHYC, map, chepa, ceueHus (Gurypsl
BpalleHHUs, IUTIOCKOCTh, Kacaromascs cepsl, HIMINHAPA, KOHYCca, IUIOMAAb
MOBEPXHOCTH MHUPaMHIBI, IPU3MBI, KOHYyCa, LWINHAPA, IUIOMAgb Chepsl,
00beM Ky0a, TPSMOYTOJIBHOTO Mapauieienurena, MUpaMuibl, MPU3MBL,
HWIMHIpPA, KOHyca, Iapa; yMEHHE H300pakaTb MHOTOTPAHHUKH U
MOBEPXHOCTH BPAILLCHUS, UX CEUYEHHUS OT PYKH, C IOMOLIbIO YEPTEKHBIX
WHCTPYMEHTOB W  JJIGKTPOHHBIX CPEJICTB; yMEHHE pPAaclio3HaBaTh
CUMMETpPHUIO B TIPOCTPAHCTBE; YMEHHE paclio3HaBaTh IMPaBUIIbHbBIE
MHOTOI'PaHHUKH;

I1P611 Ymenue omnepupoBaTh NOHATHSIMHU: ABMKCHHE B HPOCTPAHCTBE,
Mo/00HbBIe QUTYPHI B IPOCTPAHCTBE; MCIIOJIH30BATh OTHOIICHUE TIONIA IEeH
MOBEPXHOCTEH U 00BEMOB MOAO0OHBIX (GUTYp NPH PEILICHUH 3a/1a4;

I1P612. YMeHHe BBIYHCIATH T'€OMETPUUYECKHUE BEIHMYUHBI (IJIMHA, YTOI,
wIomaab, o0beM, IUIOMIAa[b MOBEPXHOCTH), UCIONbB3Ysl HW3y4YCHHBIC
(OpPMYJIbI U METOIBI;

I1P613. Ymenue omepupoBaTb HOHSATHAMHU: MNPAMOYTOJIbHAs CHCTEMa
KOOpJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
MPOM3BE/IEHUE, YTOJI MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOHU3BEACHNE
BEKTOpa Ha YHCJIO; HAXOAUTh C IIOMOIUBI0 HM3YYEHHBIX (OpMyI
KOOPJMHATHI CEPEIMHBI OTPE3KA, PACCTOSHUE MEKAY ABYMS TOUKAMU;
[1P614. YMmenue BEIOMPATH MOIXOISAIINN U3YICHHBIA METOJ TSI PEIICHUS
3aja4M, pAaclo3HaBaTh MaTeMaTHdecKue (akThl W MaTeMaTHYeCKHe
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MOJIEJI B IIPUPOAHBIX U OOIIECTBEHHBIX ABJICHUSAX, B UCKYCCTBE; YMECHUE
MPUBOJUTH MPUMEPHI MATEMAaTHUECKHUX OTKPBITUH POCCUHCKON U MUPOBOH
MaTE€MaTUYECKON HAyKU

IIK 1.2. OcymectBasaTh
MEPOTIPHSTHS 110
0(OPMIICHUIO TOPTOBOTO
3ana

IIK 1.10 OcymecTBiaTh
MEPOIIPUSITHUS TIO
(hopMHPOBaHUIO IICHOBOM
ITOJTUTHKH

B) yMmeHumss pabotath ¢ wuHpOpMammend Kak  dacTh
M03HABATENIFHBIX YHUBEPCATBHBIX YUCOHBIX J1eHCTBHIA:

—  BBIABIATH neuuTsl nHpopmanum, JTAHHBIX,
HEOOXOIUMBIX AJIS1 OTBETA HA BOIIPOC M AJIS pEeILICHHs 3a7a4H;
— BbIOMpaTh HMHGOPMALUIO W3 HMCTOYHHKOB Pa3IHYHBIX
THIIOB, aHaIN3UPOBATH, CHCTEMaTH3UPOBAThH "
MHTEPIPETHPOBATh MHPOPMALUIO PA3THYHBIX BUIOB M (HOpPM
MIpeCTaBIICHUS;

—  CTPYKTYpHUpOBaTh WH(OpPMALMIO, TIPEACTABISATH €€ B
Pa3NUYHBIX OopMax, WLTIOCTPUPOBATH IpadUUECKH;
OLICHUBATh HA/IEKHOCTh HMH(POPMAIMH IO CAMOCTOSITEIHEHO
chOpPMYJINPOBAHHBIM KPHTEPHUSIM.

- ymeHue oOpabaThiBaTh CTATUCTUYECKUE JaHHBIC, BEIYHACISATH YHCIOBEIC
XapaKTePUCTHKHU

- MIPOU3BOAMTH BBIYUCIICHUS B MPO(ECCHOHATBHBIX 33/]a4aX, B TOM YHCIC
pu (OPMHUPOBAHNH TICHOBOU ITOIUTHKA
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2. CTPYKTYPA n COILEPKAHUE OBIIEOBPA3OBATEJIbHOM
JUCIHUIIVIMHBI

2.1. O0beM AUCHUILVINHBI U BUJbI y4eOHOH padoThI

Ta6muna 2 — O6beM 1 BHIIBI pabOT 1O 00111e00pa30BaTEILHOMN TUCITUTUIMHE

Buj yueOHoii padoThI O0BeMm B yacax
OBBbEM OBPA3OBATEJBbHOM NPOT' PAMMbBI JTUCIUILIVHBI: 232

- TeopeTHyecKoe odyueHue 116

B T.4. IPO(heCCHOHATBHO-OPUEHTHPOBAHHOE Cofiep KaHue (MIpaKTUYecKas 5
MTOJITOTOBKA)

- IPAKTHYECKUE 3aHATHUSHA 116

B T.U.

Ipo¢eCCHOHAIbHO-OPUEHTUPOBAHHOE CoJlepKaHue (MpaKTHYECKasi MOJIrOTOBKA) 9
JdepeHIIMPOBaHHBIN 3a4eT 2

- IIPOMEKYTOYHASL ATTECTALMSA 2

B TOM 4YHMCJIC:

JddepeHIIMPOBaHHBIN 3a4eT
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2.2. TemaTn4yecKuii IJIaH U COJEPKAHHUE TUCHUILINHBI
Taomuna 3 — TemMaTudecKui 1Al TUCIIATLIINHEI

Kosau4yecTBO ayIMTOPHBIX YaCOB

B T.4. B Ipo¢.

HaumeHnoBaHnue pa3ieioB u TeM TeopeTuyY. | NMPaKTHY.
Bcero OpHMEeHTHP-€
o0yuyeHue | 3aHATHA
co/iep;kaHue

PA3JIEJI 1. TIOBTOPEHHUE KYPCA MATEMATHKHA OCHOBHOM IIKOJIbI 18 6 8 10
Tema 1.1 Iens 1 3a1a4n MaTEMaTUKU [IPU OCBOCHUU CHEIUANBHOCTU. YHnCIa U BEIYUCIICHUS 4 2 4 -
Tewma 1.2 IIporieHTHbIE BBIYMCICHMsSI. Y paBHEHHUS M HEPABEHCTBA 4 - 4 -
Tema 1.3. IIporieHTHBIC BRIYMCICHAS B MPOGECCHOHATLHBIX 3a/1adax 4 2 - 4
Tema 1.4 Pemenue 3a1a4. BXoaHOW KOHTPOIH 6 2 - 6
PA3JIEJI 2. CTEHEHU U KOPHU. CTEIIEHHAS, IOKA3ATEJIBHASA U JIOTAPUOMUYECKAS -

36 18 18
OYHKIHUN
Tewma 2.1 Crenennast pynkius, ee coiictpa. [lpeoOpa3zoBanne BEIpaKeHUN C KOPHIMH N-0H CTEIIEHU 4 - 2 2
Tema 2.2 CBOMCTBa CTENEHU C PAIIMOHAIBHBIM U IEUCTBUTEIBLHBIM MTOKA3aTEIIMU 2 - 2 -
Tema 2.3 PenieHne uppaliMoHalIbHbIX YpaBHEHUN 4 - 2 2
Tewma 2.4 Iloka3aTenbHas pyHKIHMS, e¢ cBONCTBA. [loka3aTe/lbHbIC YpaBHEHUS M HEPABCHCTBA 8 - 4 4
Tewma 2.5 Jlorapudm uncna. CBoiicTa jgorapupMoB 6 - 2 4
Tewma 2.6 Jlorapudmudeckas hyHKIWHS, ee cBolicTBa. JlorapudMudeckue ypaBHEeHHUs, HEPAaBEHCTBA 6 - 4 2
Tema 2.7 JlorapudMsl B IPUpPOE B TEXHUKE 2 - - 2
Tewma 2.8 Pemienue 3agau. CreneHHas, MOKa3aTeNIbHAs U JlorapudMudeckast QyHKIUN 4 - 2 2
PA3JEJI 3. OCHOBBI TPUTOHOMETPUU. TPUTOHOMETPUYECKUE ®@YHKIIMHN 42 - 22 20
Tewma 3.1 Tpuronomerprueckre GYHKIWU MPOU3BOJIBHOTO YTIJla, YHACHA 4 - 2 2
Tewma 3.2 OCHOBHBIE TPUTOHOMETPUIECKHE TOKIECTBA 12 - 6 6
Tewma 3.3 Tpuronomerpruueckre GyHKIMH, UX CBOWCTBA M rpauKH 4 - 4 -
Tewma 3.4 OOparHbIe TPUTOHOMETPHYECKHE PYHKITUH 2 - 2 -
Tewma 3.5 TpuroHoMeTpruecKre YpaBHEHHs U HEPABEHCTBA 8 - 4 4
Tewma 3.6 Pemenne 3agau. OCHOBBI TPUTOHOMETpHHU. TpUTOHOMETpHUECKHE (DYHKIIUU 6 - - 6
Tewma 3.7 KommuiekcHble ynciia 6 - 4 2
PA3JIEJI 4. JIEMEHTHI TEOPMU BEPOSITHOCTENH 1 MATEMATHYECKOMN CTATUCTUKH 20 2 10 10
Tewma 4.1 CobbiTHE, BeposTHOCTH cOObITHS. ClIO)KeHNE M YMHOKEHHE BEpOsTHOCTEH 4 4 -
Tewma 4.2 BeposiTHOCTD B Tpo(heCCHOHATBHBIX 3a/1a4ax 2 - 2 2
Tewma 4.3 JluckpeTHas cayyaiiHas BEJIMYMHA, 3aKOH €€ pacpeaeseHus 4 - 2 2
Tema 4.4 3amaun MaTeMaTHYECKON CTATHCTHKU. 4 2 2 2
Tewma 4.5 DneMeHThl TEOpUH BEPOSITHOCTEH U MAaTEMAaTHUECKON CTATUCTHKU 4 - - 4
PA3JIEJI 5. TPOU3BOJAHAS U IIEPBOOBPA3ZHASA @YHKIHUN 46 1 26 20
Tewma 5.1 IlonsTre npou3BoaHoM. PopMyIIsl U paBuia auddepeHmpoBanus 8 - 4 4
Tewma 5.2 [loHsATHE 0 HENMPEPHIBHOCTH PYHKIMH. METOA HHTEPBAJIOB 6 - 4 2
Tema 5.3 'eomerprdeckuii 1 GU3NUECKUI CMBICIT IPOU3BOAHOM 4 - 4
Tewma 5.4 MonotonHOCTh pyHKIMH. TOUKHM SKCTpemMyMa 4 - 4 -
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Tema 5.5 MccnenoBanne GyHKIUNA U TOCTPOCHHUE TPa@UKOB

[\

Tema 5.6 Hanbonpiiee n HauMeHblIee 3HaUeHUsI QYHKIUU

B

Tema 5.7 HaXO)KI[CHI/Ie OINITUMAJIBHOI'O pE3yJIbTaTa C IOMOIIIBIO HpOHBBOZ[HOﬁ B MPAKTUYCCKUX 3aJadax

Tewma 5.8 IlepBooOpa3znas pynknuu. [IpaBuna HaxokaeHNs TEPBOOOPA3HBIX

Tema 5.9 IInomanp kpuBoaMHEHHOM Tpaneruu. opmyna Hetotona — Jleitoanma

BN

Tema 5.10 Pemmrenne 3amau. [Ipon3BoaHas 1 mepBoodpaszHas GyHKITHH

N IENICIFNINY

ENIE NI SN]SR ]

PA3JEJ 6 ITPAMBIE U IIVIOCKOCTHU B TIPOCTPAHCTBE. KOOPJAUHATBI U BEKTOPHI B
MHNPOCTPAHCTBE

W
N

Tema 6.1. OcHOBHBIC TIOHATHS CTEpEOMETPHH. PaciookeHne npsMBIX B IIIOCKOCTEH

Tema 6.2. IlapamieTbHOCTD IPSIMBIX, IPSIMOM ¥ INTOCKOCTH, TIIOCKOCTEH

Tewma 6.3. IlepneHAUKYISIPHOCTD NPSMBIX, IPSAMO U INIOCKOCTH, TNIOCKOCTEHN

Tewma 6.4. IlepnenauKyssip ¥ HakJIOHHAs. TeopeMa o Tpex NepneHAuKyIsipax

ENIENENIEN

Tema 6.5. IIpsiMble U INIOCKOCTH B IPAKTUYECKUX 3a4a4ax

Tema 6.6. KoopiMHaTBI U BEKTOPBI B IPOCTPAHCTBE

[\

Tema 6.7 Pemenue 3aga4. IIpsiMble 1 UIOCKOCTH, KOOPJUHATHI U BEKTOPHI B POCTPAHCTBE

NN [e RPN NN SN

Ao |oco|

PA3JIEJ 7. MHOI'OI'PAHHUKMU U TEJIA BPAILEHUSA

W
=)

N
(5]

Tewma 7.1 [Ipusma, mapannenenuien, Ky0, MMpaMuia M UX CCUCHHS

N

Tema 7.2 ITpaBusibHbIE MHOTOT'PAHHUKH B JKU3HU

Tema 7.3 [lunuHp, KOHYC, 1A U UX CEYEHUS

Tema 7.4 O0beMBI U TIOMIAAH TOBEPXHOCTEH TE

Tewma 7.5 [Ipumepsl cuMMETpHii B ipodeccuu

Tewma 7.6 Pemenue 3aga4y. MHOTOrpaHHHMKH U TeJla BPALICHHUS

AuddepeHnnpoBaHHbIN 324eT

N\~ |O|0|A [

Bcero mo pucuuminne

232

d L AENEIEIER
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Taoauna 3 — Coaep:xanue TUCHUTIAHBI

Copep:xanue (0cHOBHOe U NPogecCHOHAILHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE U O0bem ®opmupyemble
HaumeHnoBanme pa3aesioB 1 TeM .
NpaKTHYeCKHe 3aHATHS, MPUKJIATHON MOAYJIb (IPH HAJTHYMH) 4acoB KOMIIETeHIHH
1 2 3 4

PA3JIEJI 1. TIOBTOPEHHUE KYPCA MATEMATHKHA OCHOBHOM IIKOJIbI 18 OK 01, OK 02,
Tewma 1.1 [IpodeccronanbHO-OpUEHTHPOBAHHOE COACPKAHHE 4 OK 03, OK 04,
Llens u 3a1aun MaTEMAaTUKK TIPH 1. JleiicTBus HaJ MOJOKUTEIHLHLIMI U OTPHIATEILHBIMU YHCJIAMH, C OOBIKHOBCHHBIMU U 2 (1%)! OK 05, OK 06,
OCBOCHHH CNCLHATBHOCTH. YHCIIA U | necaTMUHBIMU APOOIMU. OK 07,IIK 1.10
BBIYHCJICHUA Ilenb 1 3aJ1a4M MaTEMaTUKU NPY OCBOSHHUH CHEIMATIBLHOCTH.

2. JleiicTBUSA €O cTeneHAMH, GOPMYJIbI COKPAIIIEHHOT0 YMHOKEHHUS 2(1%)

bazoBele 3HaHMS M yMEHHS 10 MaTeMaTHKe B NPO(ECCHOHAIbHOM M B IOBCEJHEBHOU

JeSITEIbHOCTH.
Tema 1.2 CoJnepxaHue 4
IIpouieHTHBIE BEIYUCICHUSI. 3. IIpocTblie NPOLEHTHI, pa3Hble CIOCO0bI X BHIYMCICHUS. 2
VYpaBHEHUS U HEPABEHCTBA 4. Jluneilinble, KBagpaTHbIe, APOOHO-JIMHEIHbIC YPABHEHNUS U HEPABEHCTBA 2
Tema 1.3. [TpodeccroHaIbHO-OPUEHTHPOBAHHOE COICPIKAaHUE 4
[IporieHTHBIC BHIYUCIICHNS B B TOM 4HCJIe IPAKTHYECKUX 3aHATHI 4
npo(ecCHOHAIBHBIX 3a/1a4ax 113 Nel. TIlpocThle U CIOKHBIE TPOLEHTHI. 2 (1%)

I13 Ne2. TlpolieHTHBIC BBIYHCICHHUS B TIPOPECCHOHAIBHBIX 3aa4ax 2 (1%
Tema 1.4 [TpodeccroHaIbHO-OpUEHTHPOBAHHOE COICPIKAaHUE 6
Pemenue 3anau. Bxoauoi B TOM YHCJI€ IPAKTHYECKUX 3aHATHI 6
KOHTPOJIb 113 Ne3. BrluncieHus u npeoOpa3oBaHusl. 2 (1%

113 Ne4. YpaBHeHwust v HepaBeHCTBA. ['eoMeTpus Ha MIIOCKOCTH 2 (1%

I13 NeS. KonutponsHas pabdora Nel 2
PA3JEJI 2. CTEIIEHU 1 KOPHU. CTEIIEHHAS, IOKA3ATEJIBHAS U JIOTAPUOMHUYECKAA @YHKIIMA 36 OK 01, OK 02,
Tema 2.1 Crenennas ¢pynkuus, ee | Coxepxanue 4 OK 03, OK 04,
cBoiicta. [IpeobpasoBanue 5. TloHsTHE KOPHS N-0if CTENEHN U3 AeHCTBUTEILHOIO YHCIA. 2 OK 06, OK 07
BBIPQXKCHHIT C KOPHAMH N-Oi ®yuknun y = Y/xux cBoiicTsa u rpaduxn. CBoicTBa KOPHS N-0i CTENeHH.
CTCTICHH B TOM YHCJIe IPAKTHYECKUX 3aHATHIA 2

113 Ne6. IIpeobpazoBaHue UPPALMOHANBHBIX BBIPAKEHUH 2
Tema 2.2 CBolicTBa CTEIEHHU C CopepxaHue 2
panMOHAIBHEIM U IEHCTBUTENBHBIM | 6. IloHATHE CTemeHU ¢ pallMOHAIbLHBIM MOKAa3aTelieM. 2
MTOKa3aTeISIMA CrenenHble QYHKINH, X CBOWCTBA M TpauKH
Tema 2.3 Pemenue ConepkaHue 4
MppalMOHAIbHBIX YPaBHEHUI 7. PaBHOCWIBHOCTH HPPAIMOHAJIBHBIX YPaBHeHHI. MeTOabI HX peleHns 2

B TOM YHCJIe MPAKTHYECKUX 3aHATHH 2

113 Ne7. Pemienue uppalimoHaIbHBIX YPaBHEHHUH. 2

! TIpopeccMOHANEHO-OPUEHTHPOBAHHOE 00YYEHHE
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Tema 2.4 TlokazarensHast GyHKIHS,

Conepxanne

ee coiicTBa. [lokazarensHble 8. Crenens ¢ NPONU3BOJIbHBIM ACICTBUTEIBHBIM MOKA3aTeleM. 2
YpaBHEHHUS U HEPABEHCTBA Omnpenenenue mnoka3aTedbHOM (YHKIMM M €€ CBOWCTBA. 3HAKOMCTBO C MPUMEHEHUEM
MTOKa3aTeIbHON (DYHKITHH.
9. PemeHue noka3aTejJbHBIX YPABHEHHIT METOI0M YPABHUBAHUS MOKAa3aTeJsieil, METOIOM 2
BBEJICHUS HOBOW MEPEMEHHOW, (YHKIHOHANBHO-TpAaQUUECKMM METOAOM. PemieHue
[10Ka3aTeIbHBIX HEPABEHCTB
B TOM 4McJle IPAKTHYECKUX 3aHITHIl 4
113 Ne8. TIpeobpazoBanHme MOKa3aTeIbHBIX BRIPAKCHHH 2
113 Ne9. Pemienue nokasaTeslbHbIX YpaBHEHUH U HEPABEHCTB 2
Tewma 2.5 Jlorapugm gucna. Copepxanue 6
CgoiicTBa orapuMoB 10. Jlorapudm yucaa. CroiictBa morapudmMoB. Onepanwst JorapuhMUPOBAHUS 2
B TOM 4HCJIe IPAKTHYECKUX 3aHATHI 4
I3 Nel(. Beruucnenue sorapudma yucia 2
I13 Nell. I[IpeobpazoBanue gorapuMUUIecKUX BhIpaKEHHUH 2
Tema 2.6 Jlorapudmudeckas CopepxaHue 6
(hyHKIHS, ee CBOWCTBA. 11. Jlorapudpmuyeckasi pyHkuus u ee cBoiicTBa. [loHaTHe HOrapnhMUIecKOro ypaBHEHUSI. 2
Jlorapudmuyeckue ypaBHEHHUS, Omnepauysi TIOTCHIMPOBAHUSL.
HEpaBeHCTBA 12. Tpu OCHOBHBIX METOJA pelleHHs JOrapu(pMUYecKUX ypaBHeHMIi: (QyHKIMOHAIBHO- 2
rpadUUecKuif, MeTON  TOTCHLWPOBAHMS, METOJ  BBEIEHHS HOBOH  IMEpPEeMEHHOM.
Jlorapugmudeckrue HepaBeHCTBA
B TOM 4HCJIe IPAKTHYECKUX 3aHATHI 2
I13 Nel2. Pemenne norapuMUYeCcKUX YpaBHEHHH 1 HEPABSHCTB 2
Tewma 2.7 Jlorapudmer B ipupojie u | Cozmepkanue 2
TEXHUKE B TOM 4YMCJie IPAKTHYECKUX 3aHIATHIl 2
I13 Nel3. [Ipumenenne norapudma. Jlorapudpmuueckas cnupans B npupoxpe. Ee 2
MAaTE€MaTHYECKHE CBOMCTBA
Tema 2.8 Permenue 3amau. Conepxanue 4
CreneHHasl, moKa3aTelbHas U 13. CreneHHasi, noka3aTeJibHAas U JIOrapupMudeckast PyHKUMHU. 2
norapudmudeckas GyHKIAN Pemenne ypaBHeHMIA
B TOM 4YHCJIe TPAKTHYECKUX 3aHATHIl
113 Nel4. KonTposbsHast padota Ne 2 2
PA3AEJ 3. OCHOBbI TPUTOHOMETPHUU. TPUTOHOMETPUYECKHUE ®YHKIIUN 42 OK 01, OK 02,
Tema 3.1 ConepxaHue 4 OK 03, OK 04,
TpuronomeTpudeckue GpyHKIHH 14. Paguannasi Mepa yrJa. 2 OK 05, OK 06,
MIPOM3BOJIBHOTO YTJIa, YHCIIa [ToBopoT TOukM BOKpyr Haudaia koopauHaT. OmpeneneHne CHHyca, KOCHHYCa, TAHT€HCA U OK 07
KOTaHTeHca. 3HaKH CHHYCa, KOCHHYCa, TAHT€HCA ¥ KOTAHT€HCA 10 YE€TBEPTAM.
B TOM YHCJIe IPAKTHYEeCKUX 3aHATHH 2
II3 Nel5. 3aBucumMocCTs MEXKIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJHOTIO M 2

TOTO K€ yIa
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Tema 3.2 OcHOBHEIE
TPUTOHOMETPUUICCKUE TOXKIIECTBA

Conepxanne

12

15. TpuronomeTpnyeckme TOXKAECTBA.
[IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUYECKUX BbIpakeHUH. CHHYC, KOCHHYC, TAaHTE€HC
1 KOTAQHT€HC YIJIOB 0L U - 0

16. Cymma u pa3Hoctb cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOWHOTO
yrina. PopMynbl MOJOBUHHOTO yIyia

17.1lpeoOpa3oBaHusi CyMMbl TPHIOHOMeTpHYeCKHMX (YHKIHMA B TNpOW3BeAeHUE U
NpOM3BeJeHUsI B CyMMY.
BrlpakeHre TpUroHOMeTpuiIecKiX (PYHKIMK Yepe3 TaHreHC HOJIOBHHHOTO apryMeHTa

B TOM YHUCJIC NPAKTHYCCKHUX 3aHATHIA

I3 Nel16. OcHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBA

113 Nel7. IIpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPHIECKUX BRIPKCHHH

113 Nel8. IIpuMeHeHHe TPUTOHOMETPHIESCKUX (hopMYI It TPeoOpa30BaHMsI BEIPAKCHHIMA

Tema 3.3
TpuroHomerpuueckue QyHKINH,
WX CBOHMCTBa U TpaduKu

Coneprxanue

18. O6n1acTh onpenesieHUs]  MHOKECTBO 3HAYEHHIT TPUTOHOMETPUYECKUX (PYHKIUIA.
UETHOCTh, HEUYETHOCTH, IEPHOJUIHOCTh TpUTOHOMeTprudeckux (Qynknuid. CBoiicTBa U
rpaduKy QYHKIHMHA V = COS X, Y = Sin X, Y =tg X, y = ctg X.

N AN [N

19. C:xaTue u pacTszkeHHe rpagpMKoB TPUTOHOMETPUYECKUX (PYyHKIHIA.
[IpeobpazoBanue rpagKOB TPUTOHOMETPUUECKUX (DYHKIIUH

[\

Tewma 3.4 OOpaTHBIC
TPUTOHOMETpUUECKHE (PyHKINH

CopepxaHue

20. OopaTHble TpUronoMerpnieckue pynkmun. Ux cBoiicTa u rpaduku.

Tewma 3.5 TpuroHomeTpuueckue
YpaBHEHHSI U HEPABEHCTBA

Coneprxanue

21. IIpocTeiinine TPUroHOMeTPUYECKHE YPABHEHHUS M HEPaBEHCTBA
YpaBHeHHE cOs X = a. YpaBHEHHeE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

NG|

22.PemieHne TPUrOHOMETPUYECKMX YPABHEHHH OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKHE YPABHEHUS, CBOJAIINECS K KBaJIpaTHBIM., PelIaeMble pa3oKeHHEM Ha
MHOKHUTENH, OTHOPOTHBIE.

\S]

B TOM YHUCJI€ NPAKTHYCCKUX 3aHATHIA

113 Ne19. Pemienne npocTelIyux TPUTOHOMETPUUECKUX YPABHEHNI M HEPABEHCTB

113 Ne20. Penienue TpUroHOMETPUYECKUX YPaBHEHUH pa3HBIX TUIIOB

Tema 3.6 Pemrenne 3agau. OCHOBEI
TPUTOHOMETPHH.
Tpuronomerpuieckue (yHKIHH

Conepxanue

B TOM YHUCJI€ MPAKTUICCKUX 3aHATHI

113 Ne21. IIpeobpa3zoBaHue TPUTOHOMETPHUECKUX BBIPAKECHUH.

II3 Ne22. PenieHue TpPUTOHOMETPUUYECKUX YpPAaBHEHMH W HEPaBEHCTB B TOM YHCIE C
WCIIOJIb30BAaHNEM CBOMCTB (pyHKIIMI

NN N[NNI [

113 Ne23. KontposisHast padota Ne 3

\

Tema 3.7 KoMmmnekcHbIE yncIa

ConepxaHue

(=}

23. TloHfiTHE KOMILTIEKCHOIO YHCJIA.
CornpspkeHHBIE KOMIUIEKCHBIE YHCIIa, MOIYITh M apTyMEHT KOMIUIEKCHOTO dmcia. dopma
3aM¥CcH KOMIUIEKCHOTO Yrciia (TeoMeTpudecKasi, TPUTOHOMETpHUIeCKas, aaredpanmdeckasi).
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24. BpblinojHeHHe PacyeToB ¢ IOMOIIBI0O KOMIIJIEKCHBIX YHCeJI. 2
[TpuMepbl HCTIOJIB30BAHUST KOMIUIEKCHBIX YHCE
B TOM YHCJIe IPAKTHYECKUX 3aHATHH 2
113 Ne24. Apudmernaeckne TeHCTBHSI ¢ KOMIUIEKCHBIMH YHCIIAMU 2
PA3JIEJI 4. JIEMEHTHI TEOPMU BEPOSITHOCTENH 1 MATEMATHYECKOMN CTATUCTUKH 20 OK 01, OK 02,
Tema 4.1 CoObITHE, BEPOSTHOCTH Conepxanue 4 OK 03, OK 04,
coObITHs. CltoXkeHHe U yMHOXKEHHE | 25. COBMeCTHBIE H HECOBMECTHBIE COOBITHS. 2 OK 06, OK 07
BEPOSATHOCTEH TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA. Y CIIOBHAS BEPOSITHOCTb. IK 1.2, IIK 1.10
26. 3aBucuMble U He3aBHCHMbIe COOBITHS. 2
TeopeMbl 0 BEpOSITHOCTH MPOU3BEACHUS COOBITUI
Tema 4.2 BeposTHOCTD B Conepxanue 4
PO ECCHOHATTFHBIX 3a1adax 27. OTHOCUTEJIbHAsI 4acTOTa COOBITHS, CBOICTBO ee ycTOoWYHMBOCTH. CTaTHCTHYECKOE 2
ornpeaesieHue BeposiTHOCTH. O1eHKa BEpPOSITHOCTH COOBITHS
B TOM 4YHCJIe IPAKTHYECKUX 3aHATHIl 2
113 Ne25. Briunciienue BeposiTHOCTEN 2
Tewma 4.3 JluckpeTHas cinyvaiiHas CopepxaHue 4
BEJIMYUHA, 3aKOH €€ 28. Buabl ciiy4ailHbIX BeJIU4HH. 2
pacrpeneneHus OnpeneneHue JOUCKPETHOW CIy4alHOM BEIWYUHBL. 3aKOH PACIpEleNCHHs] AHCKPETHOU
CiyyaiiHOU BesinuuHbl. Ee 4ncioBbele XapaKTEPUCTHKU
B TOM 4YHCJIe IPAKTHYECKUX 3aHIATHIl
113 Ne26. BeiunciaeHue YuCIOBBIX XapaKTEPUCTUK CIyYailHOM BEJTMYUHBI 2
Tema 4.4 3anaun matematndeckori | [IpodeccroHaIbHO-OPUEHTUPOBAHHOE COAEPIKAHHE 4
CTaTHCTHKH. 29. I[lepBnyHas 00padoTKa CTATUCTHYECKUX JAHHBIX. 2 (1%)
UuncnoBele XapakTEpUCTUKU (cpenHee apuMETH4ecKoe, MeIuaHa, pa3Max, AUCIEepPCHs).
Pabora ¢ Tabnunamu, rpagukaMu, AHarpaMMamMu
B TOM 4YHCJIe TPAKTHYECKUX 3aHATHIl 2
113 Ne27. O0paboTKa cTaTUCTUYECKHX JAHHBIX, BBIYMCIEHHE YMCIOBBIX XapaKTEPUCTHK 2 (1%
Tewma 4.5 DnemMeHThI TeOpuu Copepxanue 4
BEPOSITHOCTEH M MaTeMaTH4eCKOi B TOM 4YHCJIe TPAKTHYECKHX 3aHATHIl 2
CTaTUCTUKHU 113 Ne28. Buasl coObITHIT, BEPOATHOCTH COOBITHIA. 2
CnoxkeHre W YMHOXXEHHE BeposTHOCTeW. JIMCKpeTHass ciydaiiHas BeIWYMHA, 3aKOH €e
pacnpeneneHus. 3a1a4i MaTeMaTHYeCKO CTAaTUCTHKH.
113 Ne29. KonTponbHas padota Ne 4 2
PA3JEJL S. IPOU3BOJHASA U ITIEPBOOBPA3HAA ®YHKIUU 46 OK 01, OK 02,
Tema 5.1 IToHsITHE TPOU3BOAHOM. Conepxanne 8 OK 03, OK 04,
®DopMyJIBI U IpaBHIIA 30. Onpenenenune NPOU3BOIHON. 2 OK 06, OK 07,
muddepeHInpoBaHUs [Ipupamenne aprymenra. Ilpupamenne ¢yHkuuu. 3agadd, OPUBOLAIINE K MOHATHIO MK 1.2
IPOU3BOJHOM.
31. AITOPUTM OTHICKAHMS MPOU3BOTHOM. 2

Dopmyasl auddepenimposanus. Ilpasuna nuddepeHunpoBanus
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B TOM YHCJI€ MPAKTHICCKHUX 3aHSATHI

113 Ne30. Beruncinenue npon3BOJHON CTEIEHHON QYHKIINH

113 Ne31. IIpasuna quddepeHunpoBanus

Tema 5.2 IToasTHe 0
HETNPEPHIBHOCTH QyHKIUH. MeTos
WHTEPBAJIOB

Conepxanne

32. ITonsitue HempepbIBHOI (yHKIMU. CBOiCTBA HENMPEPBLIBHOI (DYHKIMH.

33. CBs13b MKy HEMPEPBLIBHOCTHIO U AU( depeHIIUPYyeMoCcThI0 GYHKIMU B TOUKeE.

B TOM YHUCJIC NPAKTHYCCKHUX 3aHATHIA

113 Ne32. Anroput™ peuieHysi HepaBeHCTB METOJJOM HHTEPBAJIOB

Tema 5.3
I'eomerprdecknii U HU3HICCKII
CMBICJI IPOU3BOTHON

Conepxanne

34.I'eomeTpuyeckuii cMbICA MNPOU3BOAHON (yHKUMM — YrIoBOM Kod(dummeHT
KacaTelbHOH K rpaduky (QyHKIMH B TOYKE.

NANINNN NN

35. YpaBHeHHe KacaTeJbHOW K rpauky (pyHKHUH. AJITOPUTM COCTAaBIICHUS ypaBHEHUS 2
KacaTelnpbHOH K rpaduky dyHKmn y=f(x)
Tewma 5.4 MonotonHocTs pyHKIHMA. | ConepxaHue 4
Touku 3kcTpEeMyMa 36. BospacTtanue u yobiBanue GyHKIMH, 2
COOTBETCTBHE BO3PACTaHUs M YObIBaHHS (DYHKIMHU 3HAKY ITPOU3BOJHOMN. 3a/1aui HA MAKCUMYM
Y MUHHMYM.
37. AIropuTm McCIef0BAHUS (PYHKLIMHU 2
W IIOCTPOEHMsI ee rpaduKa ¢ TOMOIIBIO MPOU3BOTHON
Tema 5.5 Uccnenosanne pynkuuii | ConepxaHue 2
Y TIOCTpOeHHe TpaduKoB B TOM YHCJIe MPAKTHYECKHUX 3aHATHH 2
113 Ne33. MccmenoBanue (GyHKITMH HA MOHOTOHHOCTB M TIOCTPOEHHE TparKOB 2
Tema 5.6 Haubonbiee u Conepxanune 4
HaMMEHbIIIee 3HaYCHUST PYHKIIH 38. HaxoxaeHune Han6o/1b11ero ¥ HAMMEHbIIEero 3HAYeHH (PYHKIU 2
39. IlocTpoeHue rpa)MKoOB ¢ UCNMOJb30BAHNEM aNNapaTa MATEMaTH4YeCKOr0 aHAJIN3a 2
Tema 5.7 Haxoxnenue CopepxaHue 2
ONTUMAJIBHOTO pe3yJIbTaTa ¢ B TOM YHCJI€ MPAKTHYECKHX 3aHATHH 2
HOMOIIBIO TIPOM3BOHOM B I3 Ne34. Haumenbliiee u HanOoJbIIee 3HAYCHUE (YHKITUH 2
MPAKTHUYECKUX 3a/1a9ax
Tema 5.8 IlepBooOpa3zHast Copepxanue 4
¢yskuuu. [IpaBuna HaxXOXKICHHS 40. O3HaKoMJIeHHE C IOHSITHEM MHTerpajia 2
MepBOOOPa3HBIX u nepBooOpazHoi mist pynkumu y=f(x). Pemienne 3amau Ha cBs3b mepBooOpazHOW U ee
MIPOM3BOJHOM, BBIYMCICHUE NEepBOOOpasHON ans aaHHOW ¢(yHkimu. Tabmuua dopmyn mis
HaXOKACHUs epBooOpasHbIX. M3yueHne npaBuiia BEIYMCIECHHS IEPBOOOpa3HON
B TOM YHCJIe MPAKTHYECKUX 3aHATHH 2
I13 Ne35. Pemienne 3amad Ha CBsA3b IIEPBOOOPA3HOM M €€ IPOM3BOJHON, BBIYHCIICHHUE 2
1epBO0Opa3HON JUIsl JaHHOW (HYHKLIMHU
Tewma 5.9 IInomane [TpodeccronanbHO-OpUEHTHPOBAHHOE COACPKAHHE 8
KPUBOJIMHENHOM Tpaneyu. 41.3anauyn, NpuBoOAsIMEe K NOHSTUIO ONPeEIeJeHHOr0 HHTErpaja — O BBIYUCICHUH 2

®opmyna Herotona — Jleitbuunma

IJIomaan KpHBOJ’IHHCfIHOfI Tparcuuu. Ilonstue onpeuenéﬂﬁoro HUHTCIrpaJia.

23




Pemenne 3amad Ha TNpUMEHEHWE WHTETpaia Il BBIYUCICHHUS (PU3NYCCKUX BEIUIUH U
TUIOIIaIe

42.T'eomeTprvecKuii M GU3NIECKHI CMBIC] ONPeIeIeHHOT0 HHTerpaja. 2
®opmyna Herotona — JlelOHuIIA.
B TOM 4MCJle IPAKTHYECKUX 3aHITHIl 4
113 Ne36. Berunciienue onpeneneHHOro HHTerpana 2
I13 Ne37. Pemenue 3aqau Ha MpUMEHEHUE WHTETpalla JUIsl BHIYUCICHHUS (PU3NUECKUX BEIHUMH 2 (1%)
U IUIOIIAJEH
Tema 5.10 Pemrenne 3amaq. Conepxanne 4
[IpousBoaHas u nepBooOpazHas B TOM 4YHCJIe IPAKTHYECKUX 3aHATHIl 2
(GyHKIMn. I13 Ne38. Pemrenne 3aga4 Ha NpuMeHeHUe NPONU3BOAHOI M MepBO0Opa3Hoil GyHKIMH. 2
Qopmynsl u mnpaBuia auddepenmmpoBanns. VcciaemoBanume GYHKIH C  TOMOIIBIO
npousBogHoi. Hanbomnbiiee n HanmeHblee 3HaueHUsI QyHKLINH.
Brruncnenue neppooOpasHoi. [IpuMeHeHne neppooOpa3Hon
I3 Ne39. KonrposbHast padora Ne 5 2
PA3AEJL 6 IIPAMBIE U IIVIOCKOCTHU B ITPOCTPAHCTBE. KOOPJINMHATBI U BEKTOPBI B ITIPOCTPAHCTBE 32 OK 01, OK 02,
Tema 6.1. OcHOBHBIE TTOHATHUS CoJnepxaHue 4 OK 03, OK 04,
crepeomeTpun. Pacronoxenue 43.Tlpeamer crepeomerpun. OCHOBHbIC TMOHATHS (TOYKa, MpsAMas, IUIOCKOCTb, 2 OK 05, OK 06,
MPSIMBIX U TIOCKOCTEN npocTpancTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHUH. OK 07,1IK 1.2,
44. I1epecekarommecsi, napajjiejbHble U CKPeUIUBAKIIUECS NIPSIMbIe. 2
Yron wMexay mnpsMbIMH B HOpocTpaHcTBe. llepneHmukynspHocTh npsAMbIX. OCHOBHbIE
MIPOCTPAHCTBEHHBIE (YUTYPHI
Tewma 6.2. [TapannenbHOCTD Copepxanue 4
MOPSAMBIX, IPSIMOM U MJIIOCKOCTH, 45. IlapanjejibHble NPSIMAas M MJIOCKOCTb. 2
IJIOCKOCTEN Onpenenenne. Ilpusnak. CsolictBa. Ilapamiensnsie minockoctu. Omnpenenenue. IlpusHak.
CaoiicTBa.
46. TeTpasap U ero 3J1eMeHThbI. 2
[Tapannenenunen u ero snemeHTbl. CBOICTBA NMPOTHUBOIOJNOXHBIX TpaHEl W AHaroHaieu
napajuiesenuIea.
Tewma 6.3. IlepneHAUKYISIPHOCTD Copepxanue 4
HPSAMBIX, IIPSIMOM U IIJIOCKOCTH, 47. IlepneHAUKYJISIpHBIE NPSIMBbIE. 2
IJIOCKOCTEN [TapannensHble NpsIMble, TEPIEHANKYISPHBIE K INIOCKOCTH.
48. IIpu3Hak neprneHIHKYJISIPHOCTH NPSAMON U IVIOCKOCTH 2
Tema 6.4. IlepieHIUKYISIp U Conepxanne 4
HakJIoHHas1. Teopema o Tpex 49. IlepneHAUKYJSP U HAKJIOHHAS. 2
NEepHIEHINKYIIpax TeopeMa 0 Tpex NepueHANKYJIApax. YToJI MEeXAY MPSIMOH U IIIOCKOCTHIO.
50. YroJs MexRay MII0CKOCTAMH. 2
[epnieHnUKyISIPHBIC THIOCKOCTH.
PaccTosiHus B IPOCTPAaHCTBE
Tema 6.5. IIpsAMble U TNIOCKOCTH B Cooepiicanue 8
MPAaKTUYECKHX 3aJa4ax B TOM YHCJIe NPAKTUYECKUX 3aHATHI 22
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113 Ne4(. BzanMHOE pacmonoXeHue IpsMBIX B IPOCTPAHCTBE.

II3 Ne41. ITapannensHOCTh  OpAMOM M TMJIIOCKOCTH,  NAapajUIENbHOCTh  IIOCKOCTEH, 2
NEePHEHINKYIISIPHOCTD IIIOCKOCTEH.
113 Ne42. TTocTpoeHHe OCHOBHBIX CEUEHUH 2
113 Ne43. PacrionokeHre TpsSAMBIX M IDIOCKOCTEH B OKpyXKaroImeM MHupe (IpHupoze, 2
apXHUTEKTYype, TeXHHKe).PellleHne npakTHKo-OpueHTUPOBAHHBIX 3a/1a4
Tema 6.6. Koopaunats! 1 Bektopsl | [IpodeccroHanIbHO-OpUEHTUPOBAHHOE COECPIKaHHE 4
B IIPOCTPAHCTBE 51. lexapToBbI KOOPAMHATHI B IPOCTPAHCTBE. 2
Bekropel B mpoctpaHcTBe. CiloKeHHE M BBIYMTAaHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha
yrcao. CkansipHOe NPOHU3BEICHUE BEKTOPOB.
B TOM 4YMCJIe IPAKTHYECKUX 3aHITHIl 2
113 Ne44. TIpocTeitmme 3a1a9u B KOOpAWHATAX 2 (1%
Tema 6.7 Peenne 3anau. Ipsmeie | [IpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJEPIKAaHHE 4
1 INIOCKOCTH, KOOPIUHATEI U B TOM YHCJIe IPAKTHYECKUX 3aAHATHI 4
BEKTOPBI B IIPOCTPAHCTBE II3 NedS. Pemienne 3agau no Teme «Pacmosio:keHue mnpsiMbIX M IUIOCKOCTed B 2 (1%
NPOCTPAHCTBE»
[eprieHIUKYASIPHOCTS U MAPAJUICIBHOCTD MPSIMBIX M TIOCKOCTEH. JleKapTOBBI KOOPAMHATHI B
npoctpaHcTBe. BekTopel B mpocTpaHcTBe. CIIOKEHHE U BBIYMTAHHE BEKTOPOB. Y MHOKECHHE
BekTopa Ha uucio. KoopauHaTel BekTopa
113 Ne46. Koutponbaas padora Ne 6 2
PA3JEJ 7. MHOI'OT'PAHHUKU U TEJIA BPALLIEHUSA 36 OK 01, OK 02,
Tema 7.1 [Ipuzma, Conepxanue 6 OK 03, OK 04,
napajuienenuen, Kyo, nupamuaa u | 52. Ipuszma 2 OK 05, OK 06,
UX CEYEHHs (HaKIOHHAs, TpsAMas, TpaBWiIbHasg) W eé onemeHthl. Ilapamnenenunen. CpoicTa OK 07, 11K 1.2,
npsMoyrosibHoro napamienenunena. Kyo. [IpasunbHas nupamuga
B TOM 4YHCJIe IPAKTHYECKUX 3aHIATHIl 4
113 Ne47. TlupaMua u €€ 37€MEHTHI 2
113 Ne48. Tlapannenenuneq u ero CBOMCTBA 2
Tema 7.2 IlpaBunbHbIe [TpodeccroHaIbHO-OpUEHTUPOBAHHOE COIEPIKAHUE 4
MHOTOTPAaHHUKH B XXU3HU 53. Ilnomaas MOBEPXHOCTH MHOTOTPAHHUKOB. 2 (1%)
[Ipocreiimme KOMOMHAIMKM MHOTOTPAHHHMKOB. BbIUMCIIEHHE 3J€MEHTOB HPOCTPAHCTBEHHBIX
¢duryp (p€opa, TMaroHanu, yribl).
54. IlpaBWibHbIe MHOTOTPAHHUKH 2
Tema 7.3 Copepxanue 8
Hunusap, KoHyC, mWap 1 ux 55. lmunap, KoHyc, cpepa u map. 2
CeUcHHS OCHOBHBIE CBOWCTBA MPSIMOTO KPYroBOrO IWJIMHAPA, TPSIMOTO KpPYroBOrO KOHYca.
N300paxeHue Ten BpallieHusI Ha II0CKoCTH. [IpeacrapieHne 00 yced4EHHOM KOHYCE.
56. Ceyenusi kKoHyca 2

(mapayuienbHO€ OCHOBAaHHMIO M NPOXOJSIIEe dYepe3 BEpIIMHY), CEUYEeHHS IIMHIPA
(mapannenpHO ¥ NEPIIeHANKYJISIPHO OCH), CeueHusIX mapa. Pa3BépTka nunuHapa M KOHyca
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B TOM YHCJI€ MPAKTHICCKHUX 3aHSATHI

113 Ne49. Ilununaap u KOHyC

M3 Ne50. Chepa u map

Tema 7.4 O0bEMSBI U THIOMIAAN
MOBEPXHOCTEH TeN

Conepxanne

57. O0beM npsAMOYTroJabHOI0 MapaJulesienuneaa.
O0beM ky0a. OOBeMBI IPSIMO¥ MPU3MBI U IFITUHJIPA.

N(C0 (||

58. O0bembI NUpamMuabl U KOHYca. O0beM mapa 2

B TOM YHCJIe IPAKTHYECKHX 3aHATHH 4

113 Ne51. O6beMbI IpsMOi TTPU3MBI M ITITHHAPA. 2

113 Ne52. O6weMbl mupaMuisl B KoHyca. O0BneM mapa 2
Tema 7.5 IIpumepbl CUMMETPHH B Copepxanue 4
npodeccuun I3 NeS3. [ToHsiTHE 0 CHMMETPHH B NPOCTPaHCTBe (LICHTpalbHAs, OCEBas, 3epKajabHas). 2

IIpumepsl cuMMeTpHii B mpodeccuu

113 NeS54. O0o0mienre TpeAcTaBIeHUH O TNPAaBWIBHBIX MHOTOTpaHHUKaX (TeTpadap, KyoO, 2

OKTa3Ip, AOACKAdAP, HKOCAYID).
Tema 7.6 Pemenne 3anau. [TpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHUE 6
MHororpaHHUKY ¥ TeJia BPALICHUS | B TOM 4McJie IPAKTHYECKUX 3aHATHI

113 Ne55. O0BeMBI | IIOMATH TOBEPXHOCTH MHOTOTPaHHHUKOB 2 (1%

I3 Ne56. O0beMbl M IIOMIAIM TTIOBEPXHOCTH TEJI BpAICHUS 2 (1%)

I3 Ne57. Konrponbhas pabora Ne 7 2
I13 Ne 58 [InddepeHnnpoBaHHbIi 3a4eT 2
Bcero: | 232
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3. YCJOBHUA PEAJM3AIMA ITPOI'PAMMBI OBIHIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI

3.1. TpeGoBaHusi K MUHUMAJbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecrie4eHH 0

Peanuzanusi  mporpaMMbl  JUCHUIUIMHBI  TpeOyeT  Hanuuusg  ydyeOHOro  kabuHera
«MaremaTukmn».

ObopynoBanue y4eOHOTr0 KadOuHeTA:

— pabouee mecTo nenarora (mpemnoaaBarenbcekuit ctod (1 mr.), ety (1 mrT.))

— paboume mecrta oOyyaromuxcs (maptel yuennueckue (13 mr.), cTynps yuenuueckue (25
IIT.))

—  1ocka ydeOHas (MesoBas Tpex-ceKiuonHas) (1 mir.)

— tuiakarel: «Ompeznenenue cuHyca U KocuHyca uucia» (1 mr.), «lIpumenenue
HETPEPbIBHOCTH U npou3BoHOU. KacatenpHas k rpaduky dynkmum» (1 mrt.), « Tpuronomerpus» (1
IT.), «APKCUHYC, apKKOCHHYC, apKTaHTeHc, apkkoraHrenc (1 mr.)», «CBoiictBa norapudmon» (1
mt.), «Cnoxnas pyaxmus» (1 mr.), «Kpurnueckne Touku GyHKuuu. MakcuMymbl 1 MUHUMYMBD (1
mit.), «['paduku ¢pynknmii cunyc u kocunyc. I[IpeodbpazoBanue rpadukoB cuHyc 1 Kocunycy (1 mir.),
«Indpdepennmansapie  ypaBHeHus» (1 1mrT.), «CremenHas QyHKOUS W €€ MPOU3BOAHAND),
«IlokazarenphHas Qynkuus» (1 wmr.), «Jlorapupmuyeckas ¢ynkuus» (1 mr.), «I[IpousBonbHas
norapudmuueckoi GpyHkum», «IlepBoodpaznas» (1 mr.)

— yueOHas U cpaBOYHasl JUTEpATypa Mo Kypcy MaTeMaTuku (15 mrT.)

— TabauIpl M IUTaKaThl HA 3JEKTPOHHOM HocuTene mo TeMe «IIporeHTHbIe BBIYMCICHHUS.
YpaBuenus u HepaBeHcTBay (10 1mT.)

—  TaOJuIIBl U TUTAKaThl Ha 3JIEKTPOHHOM HocuTelne o TeMe «Ctenenu u kopHu. CTeneHHas,
nokasarenbHas u jJorapudmuyeckas GpyHkium» (20 mir.)

— TalbnuIBl M TUTaKaThl HA DJIEKTPOHHOM HOcHUTene 1mo TeMe «OCHOBBI TPUTOHOMETPHHU.
Tpuronomerpuueckue pyHkuum» (10 mt.)

— Tabmumpl W IDIaKaThl Ha DIIEKTPOHHOM HOCHTENE IO TeMe «DJEMEHThl TEeOpHHU
BEPOATHOCTEH U MaTeMaTHUECKOM cTaTucTUkm» (15 mt.)

— Tabnuipl M IUTaKaThl Ha DJIEKTPOHHOM Hocuteine 1o Teme «llpomsBoanas u
nepBoodOpasHasa GpyHkuum» (10 mr.)

— Tabmumpl M TUTAKaThl Ha 3JEKTPOHHOM Hocutene mo teme «lIpsMbie u miockocTu B
IPOCTPAHCTBE. KOOPJMHATHI U BEKTOPHI B MpocTpaHCcTBe» (14 1miT.)

— Tabnumbl M IJIAaKaThl HAa JJIEKTPOHHOM HOCUTENE MO TeMe «MHOTOrpaHHUKH M Tena
BparnieHus» (10 mr.)

—  BUACO(UIBMBI Ha JIEKTPOHHOM HocHTelne 1o Teme: «Ctepeomerpust» (1 mrT.)

—  TOPTPEeThl MaTEMATHKOB (6 IIT.)

—  Habop YepTEeKHBIX MHCTPYMEHTOB (JIMHENKA, IUPKYJIb, YTOJIBHUK, TpaHcopTHp) (1 mrt.)

—  MakeThl (PKCIOHATH) MHOTOTPAHHUKOB: IMUIUHAP (2 mT.), KOHyC (2 1mT.), map (2 mrT.),
cedenue munHapa (1 mr), ceuenue mapa (1 wr.)

—  MakeThl (3KCMoHaThl): nmpu3Ma (2 mr.), napauienenunes (1 mr.), ky6 (1 mr.), nupamMua
(1 m.)

TeXHUYeCKHe CPeIcTBA 00yYeHH:

— TEpPCOHAJIBHBIA KOMIIBIOTEp, MOJKIIOYEHNE K ceTh WHTEpHET ¢ MOJyjleM KOHTEHTHOMW
¢GmIbTpau, BO3MOXKHOCTh TPAHCISIIMK Ha SKpaH ayauo U Bujeo nHpopmanuu (1 mr.)

— mporpamMMmHoe obecrieuenue Ha (1 mT.)

— monHuTOp (1 1mIT.)

— iaBuarypa (1 mr.)

— ™Ik (1 mr.)

— TteneBu30p (1 mT.)

— kabenb nns noakmoyeruss HDMI (1 mr.)
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3.2. UupopmanmonHoe odecnevyenne 00y4eHusl.

Jns  peanuzauudu OporpaMMbl  OumOauoTeuHsld ¢oHn MHCTUTYTAa HMEeT meyaTHble U
JJIEKTPOHHBIE  00pa3zoBaTesibHblE W UHGOPMAIMOHHBIE PECypChl, PEKOMEHJOBAaHHBIE IS
UCTIOJIb30BaHUS B 00pa30BaTEIHLHOM IPOLIECCe, HE CTapIIe MATH JIET C MOMEHTA U3JaHMUS.

3.2.1 OcCHOBHBbIE HCTOYHUKH:

1. Aneebpa u nauana mamemamuueckoeo ananuza. 10-11 xknaccel. bazosvlii u yenyonénuvlil
yposuu: Yueonux / I1I.A. Anumos, FO.M. Konseun, M.B. Txkauésa [u Op.] — Mockea: [Ipoceewenue,
2024. — 464 c. — ISBN 978-5-09-116443-5. — URL.: https://book.ru/book/ — Texcm.: s1ekmpoHHblil.

2. Mep3snax, A.I'.. Aneedpa. 10 knacc. Yenyonéunviil yposenv: Yueonuk / A.I. Mepsnsx, /. A.
Homuposckuii, B.E. Ilodonvckoeo, noo. ped. B.M. [lonsikos — Mockea: Ilpocsewenue, 2024. — 480 c.
— ISBN 978-5-09-116479-4. — URL: https://book.ru/book/957843 — Texcm: snekmporHblil.

3. Mepsnak, A.I.. Aneeopa. 11 knacc. Yenyonénnviti yposenv: Yueonux / A.I. Mepsnsax, /[.A.
Homuposckuii, B.E. I[looonvckoeo; noo. peo. B.M. Ilonaxos — Mockea: Ilpocsewenue, 2024. — 416 c.
— ISBN 978-5-09-116503-6. — URL: https://book.ru/book/957844 — Texcm. snexmponHbiil.

4. I'eomempus. 10-11 xnaccol. bazogviil u yenyoaéuusiii yposuu: Yueonux / JI.C. Amanacsan,
B.@. Bymysos, C.b. Kadomyes [u Op.] — Mockea: Ilpoceewenue, 2024. — 289 c. — ISBN 978-5-09-
116447-3. — URL: https://book.ru/book/957866 — Texcm: snexmponnbiii.

5. boromonos, H. B. MaremaTtuka. Anrebpa u Havana aHaiausa. ba3oBeiii ypoenb: 10—11
KJIACChI: YUeOHHMK JyIsi cpenHero oobmiero oopasosanus / H. B. boromomnos. — Mocksa: M3natenbcTBo
Opaiit, 2026. — 241 c. — (OOGmeo6pa3zoBarenbublii muki). — ISBN 978-5-534-16084-0. — Tekcrt:
atekTpoHHbIH // Obpa3oBatenbHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/599024

6. boromonos, H. B. Maremartuka. YrinyoneHnHsiii ypoBeHb. 10—11 kmaccel: yueOHUK ISt
cpennero obmero obpasosanusi/ H. B. boromonos, II. . Camoiinenko. — 6-¢ u3m., mepepad. u
norn. — MockBa: HM3parenbctBo [Opaiit, 2026.— 400 c.— (OO6meoO6pa3oBaTeIbHbIA ITHKT). —
ISBN 978-5-534-21435-2. — Tekcr: anexTponHbii // O6pa3oBarensHas miardopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/599023

3.2.2. JlonoJiHUTEIbHbIE HCTOYHHKH:

7. bammako, M.1. Matemartuka: yueOnuk / bammakos M.M. — Mocksa: KuoPyc, 2024. —
394 c. — ISBN 978-5-406-01567-4. — URL: https://book.ru/book/935689

8. bammakoB, M.U. Marematuka. Ilpaktukym: ydeOGHO-IIpakTH4Yeckoe mocodue /
bammvakoB M.U., OutHa C.b. — MockBa: KnoPyc, 2024. — 294 c. — ISBN 978-5-406-05758-2. —
URL: https://book.ru/book/939104

9. IHunaues, B.C. Marematuka: y4yeOHMK W  MOpPAaKTUKYyM I CPEAHEro
npodeccuonansHoro obpasosanus / B. C. Illunaues; nox penakuueit A. H. Tuxonosa. — 8-e u3n.,
nepepab. u gom.— MockBa: M3znarensctBo [Opaiir, 2025.— 447 c.— (IIpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-13405-6. — Tekct: anekrponssii / OBC IOpaiit [caliT]. —
URL: https://urait.ru/bcode/459024

10. boromonor, H. B. MaremaTtuka. 3agaun ¢ pemieHusIMH B 2 4.. ydeOHOe mocoOue st
cpeanero npogdeccruoHanbHoro oopazosanus / H. B. boromonos. — 2-e u3z., ucnp. u jgomn. — Mocksa:
W3narensctBo FOpaiit, 2025. — 439 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
09108-3. — Texcrt: anexkrponHsblit // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/449007

11. Hanunrep, B. A. Maremaruka: norapudpmMuyeckue ypaBHEHUSI U HEpaBeHCTBa: yueOHOe
nocobue s cpeaHero mpodeccuoHanbHoro odpaszoBanusi / B. A. [lanunrep. — 2-e u3n., HCIp. H
nom. — MockBa: M3matensctBo FOpaiit, 2025.— 176 c¢. — (IlpodeccuonansHoe obOpazoBaHme). —

ISBN 978-5-534-05316-6. —  Tekct: onektponHsidi // 3bC  IOpait  [caliT]. —
URL: https://urait.ru/bcode/449055
12. Kopoes, IO.U. HauepratenbHast reomerpusi: yueOHuk / Kopoe FO.M. — Mocksa:

KnoPyc, 2025. — 422 c. — ISBN 978-5-406-07995-9. — URL.: https://book.ru/book/938862
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https://book.ru/book/957843
https://book.ru/book/957844
https://book.ru/book/957866
https://urait.ru/bcode/599024
https://urait.ru/bcode/599023
https://urait.ru/bcode/459024
https://urait.ru/bcode/449007
https://urait.ru/bcode/449055

13. KyBmmnoB, H.C. HauepratenpHasi reomerpusi. KpaTkmii kypc: ydeOHOe mocoOue /
KyBumnos H.C. — Mocksa: KnoPyc, 2025. — 149 c. — ISBN 978-5-406-01339-7. — URL:
https://book.ru/book/935913

14. Boromornos, H.B. IIpaktuyeckue 3ansatus no maremaruke. B 2 4. Yacte 1: yueb. mocodue
s CITO / H.B. boromonos. — 11-e uzn., nepepad. u gom. — M.: FOpaiit, 2024. — 285 ¢. — Cepus:
[Tpod. obpazoBanue.

15. boromonog, H.B. IIpaktnueckue 3ansaTus no matematuke. B 2 4. YacTs 2: yueb. mocobdue
s CIIO / H.B. Boromonos. — 11-e u3n., nepepad. u gon. — M.: FOpaiit, 2024. — 217 c. — Cepus:
[Tpod. obpazoBanue.
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4. KOHTPOJIb

n OIEHKA

OBIIIEOBPA30OBATEJIBHOM JUCHUILJINHBI

PE3YJIbTATOB

OCBOEHUA

Oobmas/npodeccuoHaaIbLHasK Paznen/Tema Tun oeHOYHBIX
KOMIETEHIUS MeponpUuATHSA
OK 01. Beibupats cioco0bt P1,Tema1.1,1.2,1.3,1.4. Texymmii KOHTPOJIb
pemrenns 3anad npodeccuonansuoi | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5, | — TtectupoBanue
JESATSIILHOCTU PUMEHUTEIILHO K 2.6,2.7 —  YCTHBIN/(h)POHTATBHBIH/

Pa3IMYHBIM KOHTCKCTaM

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5,
46,4.7,4.8,4.9,4.10

P 5, Temrr 5.1,5.2,5.3,54,5.5,
5.6

P6, Temrr 6.1,6.2,6.3,64,6.5,
6.6, 6.7, 6.8

OK 02. Mcnonb3oBath
COBPEMEHHBIE CPE/ICTBA TIOHCKA,
aHaIM3a M MHTEPIPETAINN
nHpOpPMaLUK, ¥ HHPOPMALTUOHHBIE
TEXHOJIOTHH JUIS BHITIOJTHEHUS
3asa4 mpoecCuoHaTHHON
JeSITEIBHOCTH

P1,Temal.1,1.2,1.3II-0/c, 1.4.

P 3, Temrr 3.1,3.2,3.3,3.4,3.5,3.6
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6,6.7,6.8

P7,Temsr 7.1,7.2,7.3,7.4

OK 03. IInanupoBatsb u
peann30BbIBaTh COOCTBEHHOE
npodeccrnoHaNbHOE U TMYHOCTHOE
pa3BuTHE, MPEINPUHIMATEIBCKYIO
JesITeBHOCTD B
npoeccuoHaIbHOH cdepe,
WCTIONB30BaTh 3HAHUSI IO IPABOBOI
1 GUHAHCOBOM T'PAaMOTHOCTH B
Pa3IHYHbIX JKU3HEHHBIX CUTYalHUsIX

P1,Temal.1,1.2,1.3,14.

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6,2.7

P 3, Temn1 3.1, 3.2,3.3,3.4,3.5, 3.6
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.7,4.8,4.9,4.10

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6,6.7,6.8

P7,Temn1 7.1,7.2,7.3,7.4

OK 04. DddextnBHO
B3aMMOJICHCTBOBATH U pabOTaTh B
KOJIJIEKTUBE U KOMaH/Ie

P1,Temal.1,1.2,1.3,1.4.

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6,2.7

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
46,4.7,4.8,49,4.10

P 5, Temnl 5.1, 5.2, 5.3 I1-o/c, 5.4,
5.5,5.6

OK 05. OcymiecTBisITh yCTHYIO U
NMUCbMCHHYIO KOMMYHUKAIUIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ y4eTom
0COOEHHOCTEN COLMATBHOTO U
KYJbTYPHOTO KOHTEKCTa

P1,Temal.1,1.2,1.3,14.

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P 6, Temnl 6.1, 6.2,6.3,6.4, 6.5,
6.6,6.7, 6.8

P7,Temn 7.1,7.2,7.3,7.4

OK 06. IIposiBIIATE TpakJaHCKO-
MaTPUOTHUYECKYIO TTO3UITHIO,
J€MOHCTPUPOBATh OCO3HAHHOE
MTOBE/ICHUE HA OCHOBE
TPaJUIINOHHBIX POCCUICKIX
JyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM
rapMOHM3AIMH MEKXHAIMOHAIBHBIX
Y MEXPEJINTHO3HBIX OTHOIIEHUH,
NPUMEHATH CTaHIaPThI
AHTUKOPPYNIIMOHHOTO OBECHUS

P1,Temal.l,1.2,1.3,1.4.

P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.7,4.8,4.9,4.10

P5, Temn1 5.1,5.2,5.3,5.4,5.5,

5.6

MUCHMEHHBINA OIMPOC

— MaTeMaTHYeCKUH JUKTaHT
— WHAMBUAYAJIbHAs
caMmocCTosTelnbHas paboTa

—  BBIIOJIHEHHE IPAKTHUECKUX
pabot

IIpoMe:xxyTOouHast aTTecTalUsA
— 1muddepeHINPOBAHHBIH
3a4er
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OK 07. CogeiicTBOBaTHL
COXPAaHEHUIO OKPYXKAIOIIEeN cpeibl,
peCypcocOepeKeHHIO, TPUMEHSTh
3HAHUS 00 U3MEHEHHUH KIUMATa,
TIPUHITUIIBI OEPEIKITUBOTO
MIPOM3BOACTBA, 3D PEeKTHBHO
JIECTBOBATh B UPE3BbIYAHBIX
CUTYaIMIX

P 2, Temm 2.1, 2.2, 2.3, 2.4, 2.5,
2.6,2.7

P 4, Temnr 4.1, 4.2, 43, 44, 4.5,
4.6,4.7,4.8,4.9,4.10

PS5 Temsr 5.1,52,53,54,5.5,

5.6

P 6, Temr1 6.1,6.2,6.3,6.4, 6.5,
6.6,6.7, 6.8

[IK 1.2. OcymiecTBasTh
MEPOTIPUATHS 10 0OPOPMIICHHIO
TOPrOBOTO 3aJIa

P4, Temn1 4.4
PS5, Tema 5.9
P 6, Tema 6.6, 6.7
P7, Temsr 7.2, 7.6

[IK 1.10. OcymiecTBasTh
MEPOIPUSITUS TI0 (POPMHUPOBAHUIO
[IEHOBOU MOJIMTUKHU

P1,Temal.l,13,14
P 4, Temr1 4.4
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