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PACCMOTPEHO 1 COTI'JTACOBAHO metoanueckoit komuccuen Komnemxa
CeBepoaoHEnKOro TexHoIorudeckoro nactutyta (humman) GI'bOY BO «WJII'Y
um. B. Jansa»

[Tpotokon Ne 01 ot «05» centsa0ps 2025 r.

Pa3paborana Ha ocHOBe (perepasbHOrO rocyAapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa CpeHEro npodeccCuoHaIbHOTO 00pa30BaHus, YTBEPKIECHHOTO IPUKA30M
Muno6puayku Poccun ot 17.05.2012. Ne 413 (3apeructpupoBan B Muntocte Poccun
07.06.2012 Ne 24480 (manee ®I'OC COO), npumepHOil paboyelt IporpaMmbl
o011e00pa3oBaTeabHON AUCHMILIUHBL «MarteMaTtuka» ais npodhecCUOHaIbHBIX
00pa3oBaTebHbIX OpraHu3aui.
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CoctaButenn(n):

ApymanoBa Upuna MBanosHa, nipenoaasatens CIIO Komemka CeBepoaoHEIKOTO
TexHosoruueckoro uucturyta (gpuman) ®I'bOY BO «JIT'Y um. B. lansy.

Pabouas mporpamMmma paccmoTpena u coriacoBaHa Ha 20 /20 y4deOHBbIi roa
[Tpotokom Neo 3acemanus MK o« » 20 1.
[Ipencenarens MK

Pabouas mporpamma paccMoTpeHa u corjacoBana Ha 20 /20 y4eOHBIH roj
[TpoTokos Ne 3acemanna MK or«  » 20 1.
[Ipencenarens MK

Pabouas nporpamma paccmoTpeHa u cornacoBana Ha 20 /20 y4eOHbIN 1O
[Iporokoi Ne 3acemanust MK or « _ » 20 T
[Ipencenarens MK

Pabouas mporpamMmma paccmoTpeHa u corsiiacoBaHa Ha 20 /20 y4eOHBbIi roj
[Tporokoir Ne 3acemanust MK or « _ » 20 r.
[Ipencenarens MK
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1. Oo6masn XapaKTepHCTHKA padouei NMPOrpamMmblI
001meo0pa3oBaTeJbHOM
TUCIHUANIMHBI

1.1. OO6meoOpa3zoBaTenpHas JIUCHMIUIMHA «MaTeMaTuka» SBISETCS
o0si3aTeNIbHOM  4acThio  00Ie00pa3oBaTebHOIO  IHMKJIAa  00pa3oBaTeIbLHOMN
nporpamMmbl B cootBercTBUU ¢ PI'OC B CIIO mo cnemumansHoctu 09.02.07
NudopmarimoHHbie CHCTEMBI M TPOTpaMMHUpPOBaHUE, pean3dyeMoil Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma pa3paborana Ha ocHoBaHuM TpeboBanuii PI'OC cpeanero
o01iero o0pa3oBaHus ¢ y4eTOM NPOo(heCcCHOHATHFHON HATPABICHHOCTH MOJTy4aeMOi
CIICLIMAJILHOCTH.

1.2. Hesn ¥ muIaHUPyeMble Pe3yJIbTAThI 0CBOEHUS JUCITUTIIMHBI
1.2.1. Ileau v 3a7a494 JUCHUILIMHBI:

Conepxanue mporpamMmbl o0mieoOpazoBaTenbHol nuctuuinael OY /.07
«MaremaTrka» HamnpaBlICHO Ha JOCTH)KEHUE pe3yJbTaTOB €€ M3Y4YeHHS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO ¢ yyerom mnpodeccCHOHATBHON
HarnpasieaHoct OI'OC CI1O

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHUsI 00111€00pa3oBaTeIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHre JUCITUIUTNHA UMEET Mpu (HOPMHUPOBAHUU U PA3BUTHH
ob6mux komnetreHui (nanee — OK) u npodeccuoHalIbHBIX KOMITETESHIIUN (a1ee —
[1K).



Oo0mue Ilnanupyembie pe3yabTaThl 00y4eHU s
KOMIIETEHIIUH Oo0mme JAucunnmianHapHbie
0K 01 - - TOTOBHOCTb K TPYIAY, OCO3HAaHHUE LEHHOCTH | - BJIAJETh METOAAMH [OKA3aTEJIbCTB, AJrOPUTMAMHU PELICHUS
Breibupats crocoOb| MacTCpCTBa, TPYAOIIO0HE; 3a/1a4; ymMmeHue (HhopMyIupoBaTh ONMpPENeTeHUs, aKCHOMBI U TEOPEMBI,
peleHus 3ajad| - TOTOBHOCTD K aKTUBHOM NEATEIbHOCTH | HPUMEHSTh WX, NPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUS B XOJE
npoeCCHOHATBHON | TEXHOJIOTMYECKOH W  COIMAIbHONW HANpPaBJACHHOCTH, | PEIICHHS 3aa4;
NEATEeIbHOCTH CIIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATH U - yYMETb OIEpUpPOBaTh MOHATHSIMH: CTENEeHb YHCIa, JOorapudm
IIPHMHHHTCIBEHO K| - CaMOCTOSITEIIBHO BBIIIOJIHATH TaKylo | 4HCJIa; yMEHHE BBIIOJIHATh BBIYMCICHUE 3HAYCHUM U NTPeoOpa3oBaHus
pasin4HBIM JIESITEIIbHOCTB; BBIPOKECHHUI CO CTEIICHSMHM U JorapudpMamu, Ipeodpa3oBaHus APOOHO-
KOHTCKCTaM - MHTEpec K Pa3ITMYHBIM cepam | PAUMOHANBHBIX BEIPAKECHHUIH;
po¢eCCHOHAIBHON JEATEIHHOCTH, - YMETH ONepupOBaTh MOHSATUSIMU: palnoHaIbHbIE,
- OBJiajicHHE YHHUBEPCAIbHBIMU ydeGHbIMU | MPPALHOHATIBHBIC, IOKAa3aTeIbHbIC, CTCNCHHBIC, norapudmudeckue,

MMO3HaBaTeIbHBIMU JACHCTBUSIMU:
- a) 0a30BbIC JTOTHYECKHE JICNCTBHUS:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh )51
aKTyalu3upoBaTh  mpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHAaBJIMBATb CYHIGCTBGHHBIﬁ IMPpU3HAK WA
OCHOBAHUA JJIA CpaBHCHHA, Knaccmbnxam/m u
00001IeHMS;

- ONpeAensaTh LeIu  JAESITeIbHOCTH,  3a/laBaTh

napaMeTpel 1 KPUTEPHUU UX JOCTUIKCHHA,

- BBIABJIATE 3aKOHOMCPHOCTH U MPOTHBOPECYHA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTBb KOPPCKTUBBI B ACATCIILHOCThb, OLICHUBATDH
COOTBCTCTBUC PC3YJIBTATOB MLCIAM, OLCHUBATH PHCKU
MOCJIEACTBUI ACATCIIBHOCTH

- - pa3BUBATh KPEaTMBHOE MBIIIJICHNE TIPU PELICHUU
KU3HEHHBIX Tpo0IeM

- 0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
- BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIICIOBATEIIBCKON 1

TPUTOHOMCTPUYCCKUEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMBI; - YMCTh

ONEpUPOBaTh MOHATUSMM:  (QYHKUMS, HENpepbiBHas  (QYHKIHS,
MIPOU3BOJIHAS, TepBOOOpa3Has, ONpPENEICHHbI MHTErpaj; yMETh
HaXOJUTh TPOU3BOJHBIC DJIEMEHTapHbIX (YHKIMH, HUCHOJIb3Ys

CIpaBOYHbIE MaTepUajbl; MCCIEAOBAaTh B MPOCTEHUIINX ClIydasx
(yHKIIMM HAa MOHOTOHHOCTb, HAXOIUTh HauWOONbILINE W HaMMEHBIINE
3HaYeHHus  (QyHKUU;  CTpouTh  TrpauKM  MHOTOYJIEHOB  C
UCIOJIb30BAHUEM allllapaTa MaTEMATUYECKOTO AHAJIN3a;

- MIPUMEHSTh MPOU3BOAHYIO MPHU PEIIEHUU 3aJay Ha JBIKEHUE;
pemaTh NpPaKTUKO-OPUEHTHPOBAHHBIE 3a/layd HAa HauOOJbIIUE U
HauMEHbBIIINE 3HAYEHUS], Ha HaX0XIEHUE TyTH, CKOPOCTU U YCKOPEHMUS;
- yMETh OIEpUpOBaTh MOHATHAMHU: palMOHANbHAS (YHKIUS,
nokaszaTenbHast (YHKIUS, CTENeHHas (YHKIUs, JorapupmMuueckas
GbyHKIUS, TpUTOHOMETpUYeckue (QYHKIUHU, oOpaTHble (QYHKIINH;
YMEHUE CTPOUTHh TIpadUKU H3YyYEHHbIX (YHKLUUH, HCHOIB30BATH
rpaduKyd IpU U3YYEHUH TPOLIECCOB M 3aBHUCUMOCTEH, MPU PELICHUU
3aa4 U3 JPYrux y4yeOHbIX MPEAMETOB U 3a/ad U3 PEaJbHOW KU3HH;
BBIpaXaTh GOPMYIIaMHU 3aBUCIMOCTH MEXy BETMUYUHAMU;

YMETb pelIaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIOB (B TOM YMCJIE Ha
IIPOLIEHTHI, JOJIM U YaCTH, Ha JBIXKEHUE, paboTy, CTOUMOCTh TOBApOB U




MIPOEKTHOMN HAaBbIKaMHU

npo0Jem;

NEeSITEIILHOCTH, paspereHus
BBISIBJIIATH HpI/I‘-II/IHHO-CJIGIICTBCHHbIe CBsI3HU U
aKTyaJIM3MPOBaTh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€
peH.IeHI/ISI, HaXOIUThb apFYMeHTBI IJIA JO0Ka3aTCJIbCTBA
CBOMX YTBEPXKJICHHUM, 3a]]aBaTh MIaApaMEeTPhbl U KPUTCPUU
pelICHHUS;

aHAJM3UPOBATh MOJYYCHHBIC B XOJAC PELICHHS 3aJauu
pe3y.]'II)TaTI)I, KpI/ITI/ILIGCKI/I OLICHUBATh UX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHEC B HOBBIX YCJ'IOBI/DIX;

- yMeTh TMEPEHOCHUTh 3HAHHWS B IO3HABATCIBHYIO U
HpaKTquCKYIO O6HaCTI/I KUBHEACATCIIBHOCTH,

YMGTI) I/IHTerI/IPOBaTI) 3HAHUA U3 pa3HI>IX HpCIIMeTHI)IX
o0OJacTei;

BBIABUTAaThb HOBBIC UICH, HpezmaraTb OpI/IFI/IHaJ'IBHI)IG

IIoaAXOoabl N peIHeHI/ISI;

- U CHOCOOHOCTP  MX  HUCIHOJB30BaHUSA B
ITO3HABATEJIBHON U COLMAIbHOW MPAKTHKE

yCIIYyT, HAJIOTH, 3a/1a41 U3 00JIaCTH YIPABJICHUS JIUYHBIMH U
ceMeHHBbIMU (PMHAHCAMM ); COCTABIIATh BBIPAKEHUS, YPAaBHEHMUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MOJTyYEHHOE PELICHUE U OLCHUBAThH MPABIONO0100HOCTh PE3yIbTaTOB;

- YMETh OIEPUPOBaTH TMOHATHAMHU: CpeAHee apu(pMETHUYECKOE,
Me/uaHa, HauOoJIblllee U HauMEHbIlee 3HAUYCHMs, pa3Max, JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIIOBOIO HA0Opa; yMeTh W3BICKATh,
MHTEPIPETHPOBATh MH(OPMAINIO, TPEACTABICHHYIO B Ta0iWIaX, Ha
Juarpammax, rpadukax, OTpakarolyto CBOMCTBA peasIbHBIX MPOLIECCOB
U SIBJICHUH; TPEACTaBIATh WHQPOPMAIMIO C MOMOINBIO TaOIUI U
JyarpamM; MCCIEN0BaTh CTAaTUCTUYECKUE JAHHBIE, B TOM YHUCIE C
NpUMEHEHHUEM TpaUIecKiX METOIOB U JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATh OHATUSAMHU: CIy4YailHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIIy4YallHOI'O COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TIpaUUecKHX METOJ0B; MPUMEHSThH
(bopMyJIBl CIOXKEHHST U YMHOXEHMsI BEpOSTHOCTEH, KOMOMHATOpPHBIE
(dakThl U QopMyJBl NpPU pEHIeHUH 3ajay; OLEHUBATh BEPOSITHOCTH
peabHBIX COOBITUH; 3HAKOMCTBO CO CIIy4alHBIMH BEJIMYHMHAMU;
YMEHHME MPUBOJIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YHUCEN B
MIPUPOJHBIX U

OOIIECTBEHHBIX SBJICHUSX;

- YMEThb OINEpUPOBATh MOHATHUAMU: TOUKA, NpsMasi, IIOCKOCTb,
MPOCTPAHCTBO, JBYTPaHHBIA YTOJ, CKpPELIMBAIOLIUECS IPSIMBIE,
NapajuieIbHOCTh U MEPHEHIUKYISIPHOCTD IPSIMBIX U MJIOCKOCTEH, yroi
MEXIY NPSMBIMH, YTOJI MEXAY MPSAMON U IUIOCKOCTBIO, YTOJ MEXAY
IUIOCKOCTSIMH, PAcCTOSTHUE OT TOYKU [0 IUIOCKOCTH, PacCTOSHHE
MEXAYy TpSIMBIMH, pACCTOSHHE MEXAY IUIOCKOCTSIMH; yYMEHHE
WCIIOJIb30BaTh IMpPU pEIICHWH 337ad H3y4deHHble (DAKTBI U TEOpPEMbI
IJIAaHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOILIETO
MUpa;

YMETb ONIEPUPOBATh NMOHATUSMU: MHOTOTPAHHUK, CEYEHUE
MHOIOIpaHHMKa, Ky0, mapajuienenunes, npusMa, nupamuia, Gpurypa u
MIOBEPXHOCTb BpALIEHHUs, IMIMH]P, KOHYC, IIap, chepa, CeUeHHUs




(burypsl BpaiieHus, INIOCKOCTh, Kacarolascs cepsl, IINHIpPa,
KOHYca, IUIOIIA/lb IOBEPXHOCTU MUPaMUbl, IPU3MbI, KOHYCA,
WIMHJIPA, TUI0Maab chepsl, 00beM KyOa, MPSMOYTOJIBLHOTO
napajuleJenune1a, TMpaMusl, IpU3Mbl, HUIMHAPA, KOHYCA, 11apa;
yMEHHUe U300paxkaTb MHOIOI'PAaHHUKH U TIOBEPXHOCTH BpAILEHUs, UX
CEYEHHUs OT PYKH, C IOMOLIBIO YEPTEIKHBIX HHCTPYMEHTOB U
NIEKTPOHHBIX CPEICTB; YMEHHUE PaclO3HaBaTb CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPAaBUIIbHBIE MHOIOIPAHHUKY;

- YMETb OINEPUPOBaTh MOHATHAMM: ABU)KCHHE B IIPOCTPAHCTBE,
noJo0HbIe (QUIypsl B IPOCTPAHCTBE; HCIOIB30BATh OTHOLICHHE
IUTOIAACH TIOBEPXHOCTEH U 00BbEMOB MOTOOHBIX (PUTYp MIpH pPEeUICHUN
3a/1ay;

- YMETh BBIYUCIIATH T€OMETPUYECKHE BEJIWYMHBI (JJIMHA, Yroll,
oAb, O0BEM, IUIOLAAb IHOBEPXHOCTH), HUCHOJb3YSl H3Y4YECHHbIE
(hopMyITBI U METOJIBI;

- YMETh ONEPUPOBAaTh IOHATUSAMU: MPSIMOYTOJIBHAs CHCTEMA
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CKaJISIPHOE IIPOM3BENIEHUE, YIOJ MEXY BEKTOPAMH, CyMMa BEKTOPOB,
IIPOU3BENIEHNE BEKTOpA Ha YMCIIO; HAXOJUTh C MOMOLIBI0 M3YyYEHHBIX
(opMy KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSIHUE MEXIY ABYMs
TOYKAMH;

- yYMETh BBIOMPATh MOJAXOAALINNA U3yYSHHBIH METOA AJIsl peIeHUs
3aJaud, paclo3HaBaThb MaTeMaTHdeckue (akThl U MaTeMaTU4YeCKHe
MOJIETM B TPHUPOJHBIX U OOILIECTBEHHBIX SBICHMSIX, B HCKYCCTBE;
YMEHUE MPUBOAUTH TPUMEPBI MATEMATHUECKUX OTKPBITHA POCCUHCKON
Y MHPOBOM MaTeMaTH4EeCKON HayKH.

- yMETb OIEpUpOBaTh MNOHATUSIMH: OIpeAeTIeHHe, aKCHOMa,
TEOpeMa,  CIEACTBHE,  CBOWCTBO, IPU3HAK, JIOKA3aTEIbCTBO,
paBHOCHIIbHBIE (HOPMYIHUPOBKHU; yMeHHE (HOpMYIHpOBaTh 0OpaTHOE U
IIPOTUBOIOJIOKHOE  YTBEP)KIACHHE,  INPUBOAWUTH  IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTEMaTH4YECKOW WHIYKIUH;
MIPOBOAMUTH JOKa3aTEJbHbIE PpAcCCYKICHHWs NpU pEUIeHMM 3ajad,
OLICHUBATH JIOTHYECKYIO TPaBUIIBHOCTb PACCYKICHUH,




- YMETb ONEpPUPOBATH MOHITHSIMH: MHOXXECTBO, IOJAMHOXECTBO,
olepanyy HaJ MHOXXECTBaMH; YMEHHUE HCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIM amnmapar /s OIHCAaHUS pealbHBIX IPOLECCOB U
SIBJIGHUH TpU pEUIeHUM 3aJad, B TOM YHCJIE U3 APYTUX Y4eOHBIX
IIPEIMETOB;

- YMETh ONEPHPOBATH MOHATUAMU: Tpad, CBI3HBINA rpad, AepeBo,
UK, rpad Ha IUIOCKOCTH; YMEHHE 3ajJaBaTb U ONUCHIBATH I'padbl
Pa3IMYHBIMU C1IOCO0AaMU; UCIIOIB30BaTh I'padbl IPU PELICHUH 3a/1a4;

- yMeTh CBOOOJHO  ONEPUPOBATH IOHATHUAMHU: COUYETAHUE,
IIEpPEeCTaHOBKA, YHCIO COYETAaHUHM, YHUCIO MEpPecTaHOBOK; OHWHOM
HeroToHa; ymeHue npuMeHsATh KOMOMHATOPHBIE (PAKTHI U
paccyXIeHUs Ui peLIeHus 3a1ay;

- YMETh ONEpUPOBaTh MHOHATHUSAMM: HATypaJbHOE YHCIO, LEJI0e
YHCJI0, OCTAaTOK MO MOJYJIIO, PAallMOHAIBHOE YHCII0, UPPALMOHATIBHOE
YHCIIO,  MHOJKECTBAa  HATypaJbHBIX,  LEJbIX,  palMOHAIbHbIX,
JEHCTBUTENBHBIX YNCEN, YMEHHE UCIOIb30BaTh NPU3HAKH JEIUMOCTH,
HaUMEHBIIMK OOIMIA JeNMUTeNb W HauMeHbIee o0Iiee KpaTHoe,
anroput™ EBKinja mpu pelieHuu 3a1ad; 3HAKOMCTBO C Pa3INYHBIMU
MO3UILIMOHHBIMU CUCTEMaMU CUHCJICHHUS,;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHUSIMU: CTENEHb C LEIbIM
IIOKAa3aTeleM, KOPEHb  HaTypaJbHOM  CTENEHH, CTENEeHb  C
palMoHaJIbHBIM  [OKa3aTejeM, CTeNeHb C  JeMCTBUTEIbHBIM
(BelleCTBEHHBIM) IOKa3aTeeM, JIorapu(M 4Yucia, CUHYC, KOCUHYC U
TAQHT'€HC [TPOU3BOJILHOIO YUCIIA;

- YMETb OIIEpUPOBATh IOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHHH W
HEPaBEHCTB, PAaBHOCWJIBHOCTh YpPaBHEHUW, HEPABEHCTB U CHCTEM,
palyoHaNIbHble, HppallOHalbHbIE, IIOKa3aTeJIbHbIE, CTEIECHHBIE,
JorapupMUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHHUs, HEPABEHCTBA U
CUCTEMBI; YMEHHE pElIaTh YpaBHEHMs, HEPAaBEHCTBA M CUCTEMBI C
IIOMOLIBIO0 Pa3JIMYHBIX IPUEMOB; pEIlIaTh YpAaBHEHUs, HEPABEHCTBA U
CHCTEMBl C IapaMeTpoM; NPHUMEHATb YPAaBHEHUS, HEPAaBEHCTBA, HUX
CHCTEMBI JUIsl PELICHUs] MaTeMATHYECKHX 3aJa4 U 3a/1a4 U3 PasInyHbIX




o0JacTeil HayKH U pealbHOM KHU3HH;
YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMU: TpaduK PYHKIUN, 0OpaTHas
byHKIMS, KOMITO3UIMA (DYHKIMN, THHEHHAs GyHKUNS, KBAApaTUYHAS
byHKIuMs, cTeneHHas QyHKIHS C IeTbIM TOKa3aTeNeM,
TPUTOHOMETpHUYECKUE (PYHKIMH, 0OpaTHBIE TPUTOHOMETPHYUECKUE
¢byHKIMY, TOKa3aTeNbHas U JJorapugMuuecKkas QyHKIIUN; YMEHHUE
CTpOUTH TpadKH (YHKIHH, BBIOIHATH MPEOOpa3oBaHus rpauKkoB
byHKIHIT;
YMEHHUE HCIIONIB30BaTh rpaduku GyHKIUN IJIs1 U3YYEHUS TPOLIECCOB U
3aBUCUMOCTEH MpU PEeLICHUH 3aay U3 IPYTUX Y4eOHBIX IPEIMETOB U
U3 pealbHOM KU3HU; BEIPAXKATh (HOPMYTIaMH 3aBHCUMOCTH MEKIY
BEJIMYMHAMU;
yYMEHHUE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTh (PYHKIUH,
NEPUOIMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD ()YHKIIMHA, MOHOTOHHOCTD
byHKLINH, SKCTpeMyM (QYHKIMH, HanOoJIbIllee U HaMEHbIIIee 3HaUeHUS
(GYHKINU Ha TPOMEKYTKE; YMEHHUE IPOBOAUTH MCCIIEIOBAHHE
byHKIUY;
YMEHHUE UCII0JIb30BaTh CBOMCTBA U rpaduky GYHKIUN IS peIIeHUs
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMu; U300pakaTh Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUIN YPaBHEHHI,
HEPaBEHCTB U UX CUCTEM;
yMETh CBOOOJHO OIEPUPOBATH TMOHATHSIMU: IOCIEIOBATEIBHOCTD,
apupmeTHyeckass ~ Hporpeccusi,  reoMeTpuueckas  MpOrpeccus,
OeckoHeyHO YyObIBarolasi TreoMeTpuYecKas Mporpeccusi; yMeHHe
3a7aBaTh  IOCJIEAOBATEIBHOCTH, B TOM YHCIE€ C  IIOMOIIBIO
PEKYpPPEHTHBIX (popMyIT;
YMETh  ONEPHPOBATh  MOHATHUSAMHU:  HENPEPHIBHOCTH  (DYHKITHH,
acUMNTOTHl Tpaduka (QYHKIUM, TepBas U BTOpas MPOMU3BOIHAS
GyHKIUM, TEeOMETpUYecKM U (U3MUECKUH CMBICT IPOU3BOJIHOM,
nepBooOpaszHasi, OMNpEACTCHHbIM  WHTErpajx; yMEHHE  HAXOAWUTh
acCUMITOTHl Trpaduka (QyHKIUH; yMEHHE BBIYUCIATH MPOU3BOJHBIC
CYMMBI, NIPOU3BEICHMS], YACTHOTO M KOMIO3ULUKN (YHKIMHA, HAXOAUTh
ypaBHEHHE KacaTeabHOH K rpaduky (yHKIMH; YMEHHE HCIOJIb30BATh
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NPOM3BOJIHYIO U HUCCIeNOBaHHMS (DYHKIMHA, A7 HAXOXKICHUS
HAWIyylllero pelIeHUus B NPUKIAJHBIX, B TOM 4YHCIE COLMAIBHO-
HKOHOMHYECKUX M (PU3NYECKUX 3a]auax, AJs ONPEACICHUs CKOPOCTH U
YCKOPEHHUS; HAXOAWUTh IUIOMAAd M 00beMbl (UTYp C TIOMOIIBIO
MHTErpajia; NpUBOIUTH MPUMEPhl MATEMATUYECKOI'O0 MOJEIMPOBAHUS C
noMoIkio A depeHnnanbHbIX ypaBHEHUH;

YMETb ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE
KOMILJIEKCHBIE YMCIIa, MOAYJIb U apTYMEHT KOMILIEKCHOTO Yncia, popma
3aMnycy KOMIUIEKCHBIX YuCell (TeoMeTpruyecKasi, JpUroHOMEeTpruYecKas 1
areOpanveckasi); yMeThb MPOU3BOAUTE apU(PMETHUECKUE TCUCTBUS C
KOMIUIEKCHBIMU YHMCJIAMH; TIPUBOAUTDH IPUMEPHI UCII0JIb30BAHUS
KOMILIEKCHBIX

YUCET;

yMeTh CBOOOJIHO OTIEPUPOBATH MOHATUSMHU: CpeAHEe apu(hMETHUECKOE,
MenuaHa, HauOoJblllee U HauMEHbIlee 3HAYeHUs, pa3Max, JUCIEpCHs,
CTaH/JapTHOE OTKJIOHEHUE JJIi OMMCAHMSI YMCIOBBIX JAaHHBIX; YMEHHE
UCCIJIE0BATh CTATUCTUYECKHE JAaHHBIE, B TOM YHUCIIE C NPUMEHEHHEM
rpaUyecKux METOJOB U JJEKTPOHHBIX CPEACTB; TpaduuecKu
UCCIIeIoBaTh COBMECTHBIE HAONIOAEHUS C IOMOINBIO JHarpaMm
paccenBaHMs U JINHEWHON PETPECCUu;

YMETb HaXxOJIUTh BEPOATHOCTU COOBITHH C UCTIOJIB30BAHUEM
rpauyecKux METO/I0B; MIPUMEHSTh JUIsl pellieHus 3aa4 (GopMyIIbl
CJIOKEHHSI U YMHOXKEHHS BEpOSTHOCTEHN, POPMYITy MOIHOM
BEpOATHOCTH, (hopmyny bepHymnu, komOnHaTOpHBIE (HaKTHI U
(bopMyIIbl; OLIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHUE
OIEpUPOBATH MOHATUIMMU: CIydailHas BEIMYMHA, paclpeaciIeHue
BEPOATHOCTEN, MAaTEMaTHUECKOE OXKUAAHNUE, TUCTIEPCHUS U CTaHAAPTHOE
OTKJIOHEHUE CIy4aliHOW BEMYMHBI, (PYHKIIMH paclpeeleHus 1
IUIOTHOCTH PAaBHOMEPHOT0, OKA3aTENbHOIO ¥ HOPMAJIBLHOTO
pacnpeeNeHuii; yMEHNE UCII0Ib30BaTh CBOMCTBA N3Y4YEHHBIX
pacnpeeneHuil A peleHus 3a1a4; 3HAaKOMCTBO C MTOHATHSIMU: 3aKOH
OOJIBLINX YMCEII, METOJIbI BHIOOPOUHBIX MCCIIEIOBAHUH; YMEHUE
MPUBOAUTH PUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCEN B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; - YMETh CBOOOTHO
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OINIEPHPOBATH MOHATHAMHU: TOUKA, IPSIMast, TNIOCKOCTh, TPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI yToJ1, IBYIPaHHBIN yroJl, TPEXTPaHHbIN Yrod,
HepeceKaroIuecs, MapaiesIbHbIe U CKPEIUBAIOIIIECs IPSIMBIE,
NapajyieIbHOCTh U MEPIECHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH, yroi
MEXy IPSAMBIMHU, YTOJI MEX]y MIPSIMOI U TUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MPH PEIICHUH 33]a4 N3yYCHHbIC
(baxThl ¥ TEOPEMBI TNITAHUMETPUN; YMEHHUE OIICHUBATH pa3MephI
00BEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE OTIEPUPOBATH TIOHATHIMHU:
MHOTOTPaHHHK, CE€YeHUE MHOTOTPAHHUKA, IPABHIIbHBI MHOTOTPaHHHUK,
npu3Ma, Tupamua, GUrypa u moBEpXHOCTh BPAIIECHUS, IMIHH/P,
KOHYC, 11ap, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCA U
LWIMHApPA, apajlesIbHbIe OCH WJIM OCHOBAHHUIO, CEYEHHUE 111apa,
IUIOCKOCTB, Kacarolasicst cepbl, HUINHPA, KOHYCA; YMEHHE CTPOUTH
ceueHre MHOTOIpaHHUKA, U300pakaTh MHOTOTPaHHUKHU, GUTYPBI U
MOBEPXHOCTHU BPAICHUS, UX CEYEHHUS, B TOM YHUCJIE C TOMOILBIO
AJIEKTPOHHBIX CPEJCTB; YMEHHUE IPUMEHSTh CBOMCTBA T€OMETPUUYECKHUX
buryp, caMocTosITeIbHO GOPMYIUPOBATH OMPEIEIICHHUS U3Y4aeMbIX
¢buryp, BbLABUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATh UM OMPOBEPraTh UX; YMEHHE
IPOBOJUTH KJIacCU(UKALMIO GUTYp MO pa3IUYHBIM IPU3HAKaAM,
BBINOJIHATH HEOOXOIMMBbIE JIOTIOJIHUTEIbHBIE IOCTPOEHUS;

YMETh CBOOOJIHO OINEpUPOBATh MOHATUAMU: IUIOUIA]b (UIYpBI, 00bEM
Gurypel, BeNIWYMHA YIJIa, PACCTOSHUE OT TOYKH O IUIOCKOCTH,
paccTosHUE MEXIY NPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTIMH,
wiomaab chepbl, TUIOIMAAh MOBEPXHOCTH THPAMHIBI, IPU3MBI, KOHYCA,
WIMHApa, 00BeM  Kyba, TPSMOYTOJIBHOTO  Iapajulesenumnesna,
MUPaMUIbl, TPU3MBI, HWIMHApPA, KOHYyCa, IIapa; YMEHHE HaXOAHTh
OTHOIIIEHHE 00BEMOB OAOOHBIX QUTYD;

YMETh CBOOOJIHO OINEPHUPOBATH MOHATHSMHU: JBIKCHHE, TapaJlIeIbHBINA
MEPEeHOC, CUMMETpPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue moxo0us, moo0HbIe (PUTYpHl; YMEHHE PAaclO3HABATh
paBHbIE U MOAOOHBIE (UIYpbI, B TOM 4YHCIE€ B IPUPOIE, HCKYCCTBE,
apXUTEKType; YMEHUE HCIOJIb30BATh TIE€OMETPUYECKHE OTHOLICHUS,
HaXOJUTh T€OMETPUYCCKHE BEIUYUHBI (JUIMHA, YroJ, IUIONa b, 00BEM)
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IIpU pELIEHUH 3a/ad U3 APYrux y4eOHBbIX NPEAMETOB U U3 pEallbHOM
JKU3HU;

YMETh CBOOO/THO ONIEPUPOBATH MOHATHAMU: IPSIMOYTOJIbHAS CHCTEMA
KOOPAMHAT, BEKTOP, KOOPANHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOU3BEIECHNE BEKTOPA Ha YUCIIO, PA3JI0KEHUE BEKTOPA 110
6a3ucy, CKalIsIpHOE MIPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE, YIOI
MEXly BEKTOpaMH; YMEHHE UCII0JIb30BaTh BEKTOPHBIN U
KOOpPAMHATHBIN METOA Ul PEILIEHUSI TEOMETPUYECKUX 3a1a4 U 3a/1a4
JPYTUX y4eOHBIX MPEAMETOB; ONEPUPOBATh NOHATUAMM: MaTpuLa 2X2 u
3X3, orpenenuTellb MaTPHUILIbl, FEOMETPUUECKUN CMBICIT OIIPEASIIUTENS;
YMETb MOJEIMPOBaTh PEAIbHBIE CUTYallud Ha SI3bIKE MaTEMaTHKWU;
COCTaBJIATh BBIPAXKCHMsI, YPABHEHUs, HEPABEHCTBA U UX CHCTEMBI II0
YCIOBUIO  3aJa4yd, HCCICNOBaTh  IIOCTPOCHHBIE  MOJEIH  C
UCIIOJIb30BaHUEM alllapaTa ajare0pbl, HHTEPIPETUPOBATH MOJYyUEHHBIN
pe3yibTaT; CTPOMTb  MaTeMaTU4YECKHE MOJAEIN C  IIOMOIIBIO
F€OMETPUYECKUX TOHATHM W BEJIMYMH, pElIaThb CBS3aHHBIE C HUMU
[IPAKTUYECKUE 3alaud; COCTABJIATb BEPOATHOCTHYKO MOJEIb U
UHTEPIPETUPOBATh IIOIYYECHHBIM pe3yibTaT; pelarb MPUKIaJHbIE
3ala4d  CPEICTBAMU MAaTEMATHYECKOTO aHajau3a, B TOM 4YHCIIE
COLIMAIBHO-

9KOHOMHYECKOr0 U (PU3UUECKOr0 XapakTepa;

- yYMEHHME BBIOMPATh MOAXOASIIMNA METOJA JJsl pelleHus 3aJayu;
IIOHMMAaHHE 3HAYMMOCTH MAaT€MaTUKH B HW3YYEHUM NPUPOIAHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHUI; yMEHHE pacrno3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHUE IPHUBOJIUTH
MpUMEPbl MAaTE€MAaTHYECKUX OTKPBITMM POCCHUICKOM W MHUPOBOH
MaTeMaTHYECKOU HAYKH.

B obnacTy IeHHOCTH Hay4YHOTO TTO3HAHUS: - yMETh OMNEPUPOBATh TMOHATUSAMHU: palMOHAIbHAA (QYHKIHSA,
OK 02 - c(hOpPMHPOBAHHOCTH MUPOBO33PEHHUS, nokaszaTenbHass (QYHKUUS, CTeneHHas (yHKIus, jgorapudmudeckas
Hcnonb3oBarh COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS GbyHKIMSA, TpUTrOHOMETpUYecKkne (QYHKIMH, oOpaTHble (YHKIINH;
COBpPCMCHHBIC HayKI/II/IO6H_[eCTBeHHOI71 IIPAaKTUKHU, OCHOBAHHOI'O Ha YMCHHEC CTPOUTH l“pa(bI/IKI/I HU3YUCHHBIX q)yHKHHﬁ, HCIIOJIb30BATh
CpCACTBa IIOKCKa, Jiajore KyibTyp, CIIOCOOCTBYIOMIETO OCO3HAHUIO rpaguKu TpH WU3YYCHUH TPOIECCOB M 3aBUCUMOCTEH, MPU pPEUICHUU

aHaJIn3a U
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UHTEPIIPETAIN
uHpOpMaLNH, U
UH(OPMAIMOHHBIE
TEXHOJIOTUU  JUISI
BBIITOJTHEHUST  3a]a4
npodeccnoHaTBEHOMI
IEATeLHOCTH

CBOEr0 MECTa B MOJIUKYJIHTYPHOM MHPE;

- COBEPILICHCTBOBAHUE SI3IKOBOM U YUTATEIIbCKOM

KYJIBTYpPBI KaK CPe/ICTBA B3aUMOJICHCTBUS MEXKTY

JIOJIbMH U TTIO3HAHUS MUDA;

- OCO3HAaHHE  IICHHOCTHU Hay4YHOMU
NESITeIbHOCTH, TOTOBHOCTh ~ OCYILECTBIISITD
IOPOEKTHYI0 ¥ MCCIIEI0BATEIbCKYIO

NEeSITeIbHOCTh MHIMBUyalIbHO U B TPYIIIIE.

OBnazieHue  YHHUBEPCAJIBHBIMUA  y4€OHBIMU

MO3HABATEJILHBIMU JICHCTBUSIMU: B) padoTa C

nH(pOpMaIUeH:

BIIAJICTh HABBIKAMH MOJTy4YEHUS UHPOPMALIUH U3

MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO

OCYIIECTBIISATh MOUCK, aHATN3, CHCTEMATHU3AITUIO U

UHTEPIIPETANIO UHPOPMAIIMK PA3IMYHBIX BUIOB U

dbop™m mpeacTaBIeHNUS;

- CO371aBaTh TEKCTHl B pa3IU4HBIX (opMarax ¢

y4€TOM  Ha3HaYeHusi HUHPOpMaUM H  IEJIEBOU

ayJIUTOpPUH, BBIOMpas ONTUMAIBHYIO popMy

MPEJICTABICHUS U BU3yaTH3aIUH;

- OIIEHUBAaTh  JOCTOBEPHOCT,

JETUTUMHOCTD

uH(pOpMAaIIH, €€ COOTBETCTBUE MIPABOBLIM U

MOPAJTbHOATHIECKUM HOPMaM;

- WCIIOJIB30BaTh CpPeAcTBa HMH(POPMAINMOHHBIX U

KOMMYHHUKAITMOHHBIX ~ TEXHOJOTHH B  pEIICHUU

KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX

3aady  C COOJIOJeHHeM TpeOOBaHHWI SPrOHOMUKH,

TEXHHUKHU OE30MaCHOCTH, TUTHEHBI, peCypcocOepeKeHNUs,

MPABOBBIX M ATHYECKUX HOPM, HOPM HUH(POPMAIMOHHOMN

0e30MacHOCTH;

3a1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U 3a/a4 U3 PEIbHOW KHU3HU;
BbIpa)kaTh (POPMYyJIaMU 3aBUCUMOCTH MEX/y BEJIMUYMHAMU;

- YMETh ONEpPUPOBATh MOHATHSIMU: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHHH W
HEPaBEHCTB, PAaBHOCWIBHOCTh YPAaBHEHUH, HEPABEHCTB M CHCTEM,
palMoOHalbHble, UppalMOHAJIbHBIE, IOKa3aTeJbHbIC, CTEIEHHBIE,
JorapupMUUEcKue, TPUrOHOMETPUUYECKUE YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI; yYMETh pEIlaTh YpaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C
MIOMOIIBIO0 PA3JIMYHBIX MPUEMOB; pPellaTh ypaBHEHHs, HEPaBEHCTBA U
CHCTEMBI C MapaMeTpoM; IMPHMEHSATh YpaBHEHHs, HEPaBEHCTBA, HX
CHCTEMBI JUIsl PELICHUs] MaTeMAaTHYECKUX 3aJlau U 3a/1a4 U3 Pa3InyHbIX
o0jactell HAyKU U pealbHOM JKU3HH,
YMETbh CBOOOTHO ONEPUPOBATH MOHATUAMU: ABHKEHHE, TapaJlIeIbHbIN
MEPEeHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 10100, MOA0OHbBIE (PUTYPBI; YMETh paclo3HaBaTh
paBHBIE U IOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPHPO/IE, NCKYCCTBE,
apXHUTEKTYpe; YMETh UCIOJIb30BATh T€OMETPUUECKHE OTHOILICHHUS,
HaXOJUTh FT€OMETPUYECKHE BETUUYMUHBI (JUIMHA, YroJl, IUIOIa/lb, 00beM)
IPU PELICHNH 33/1a4 U3 JPYTUX yU4eOHBIX IPEAMETOB U U3 PeanbHOM
KHU3HU




14

- BJIaAACTb HABBIKAMH pPACIIO3HABAHUA MW 3alllUThI
uHpopManuu, nHHOPMAITMOHHOH 0€30IMacHOCTH
JMYHOCTHU

OK 03
[InanupoBath u
peain30BbIBAaTh
cOoOCTBEHHOE
npodeccuoHaIbHOe
U JINYHOCTHOE
pa3BuUTHE,
IpeIPUHUMATEIBC
KYIO JA€SITeIbHOCTD
B
npodeccuoHanbHOM
chepe,
HCIIO0JIh30BaTh
3HAHUA 110
(¢uHaHCOBOM
TPaMOTHOCTH B
Pa3IUYHBIX
KUZHEHHBIX
CUTYaITUSX

B o0nacti 1yX0BHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

- - c(hopMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS,
3TUYECKOIO ITOBECHNUS;

- CIIOCOOHOCTh OLICHMBATh CUTYAlMIO U MPUHHUMATh
OCO3HAHHBIC PEILICHUS, OPUEHTUPYACh HAa MOpPAJIbHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

- OCO3HAaHUE  JIMYHOIO
IIOCTPOEHUE

BKJIaJa B

YCTOMUYMUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEISIM U
(wn) OpyruM YjeHaM CeMbH, CO3/IaHMI0 CEMbH Ha
OCHOBE OCO3HAHHOTO TPHUHATHUS LIEHHOCTEW CEMEWHOMU
JKU3HU B COOTBETCTBUHU C TPAaJULUIMH HapoaoB Poccuu;
OBnaneHne yHUBEPCAIHHBIMH  PETYJISTUBHBIMU
JIEUCTBUSAMMU:

a) caMOOpTaHU3AIIHS:

CaMOCTOSATEIIHO OCYIIECTBIISATH MO3HABATEIHHYIO
NeSTEeTbHOCTD, BBISIBIISTH IPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 33/1a4H B

o0OpazoBaTenbHON NeATeIbHOCTH W JKHU3HEHHBIX
CUTYaIUX;

- CaMOCTOSITENIbHO ~COCTABJIATh IUIAH  pELICHUs
npoOJieMbl C  y4eTOM  HMEIOIIUXCS  PecypcCoB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;
JlaBaTh OLIEHKY HOBBIM CHTYallUsIM; CIIOCOOCTBOBATh
(OpMHUPOBAHUIO U TIPOSIBICHHUIO IITUPOKON SPYTUIINH B
pa3HbIX 007aCTSIX 3HAHUH, IOCTOSTHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHB; 6)

- YMETbH OIICprUpoOBaATH INOHATHUAMMU palrOHAJIBHEBIC,

WppalMoOHAJIbHBIC, TTOKa3aTelIbHbIC, CTEICHHBIC, JIOTapu(MHYECKHE,
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OINEpUPOBATh MOHATHUSMU: MHOTOI'PAHHHMK, CEUYEHUE
MHOTOTpaHHMKA, Ky0, mapajuiesenurel, npu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTh BpallleHUs, IWIMHAP, KOHYyC, Iap, cdepa, CedeHHs
¢burypsl BpallleHHus, IUIOCKOCTb, Kacaromiasicsi cdepbl, IHIUHAPA,
KOHyCa, IUIOIIAJb IOBEPXHOCTH NHUpaMUbl, MPHU3MbI, KOHYCAa,
MWIMHApA, [omanab cdepbl, o00beM Kyba, NPIMOYroJIbHOTO
napajuienenuneaa, MUpaMuIbl, TPU3MBI, WIWHIpA, KOHYcCa, MIapa;
YMEHHE H300pakaTh MHOTOTPAHHUKUA W IMOBEPXHOCTH BPAIICHHS, HX
CEYCHHUS OT PYKH, C TIOMOINBI0 YEPTEKHBIX HWHCTPYMEHTOB H
9JIEKTPOHHBIX  CPEJACTB; yMETh pACIO3HaBaThb CHUMMETPUIO B
MPOCTPAHCTBE; YMETh PACIO3HABATh MPABMIbHBICE MHOTOTPAHHUKY;
YMETh OTIEPUPOBATH MOHATUSMHU: MPSIMOYTOJIbHAS CHCTEMA KOOP/IMHAT,
KOOPJIMHATHI TOUKH, BEKTOP, KOOPJAUHATBI BEKTOPA, CKaJISIPHOE
MPOU3BENICHUE, YTOJI MKy BEKTOPaMH, CYMMa BEKTOPOB, PACCTOSTHUE
MEXIYy JIBYMs TOUKaMHU, KOOPJAUHATHI CEPEIUHBI OTPE3KA.
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CaMOKOHTPOJIb:
- UCIIOJIb30BaTh TPUEMbI PEIICKCUH ISl OIEHKHU
CUTYyalliH, BEIOOpA BEPHOTO PEIICHUS;
- - YMEThb OIICHUBaTb PHUCKK U CBOEBPEMEHHO
MIPUHUMATh PEUIECHUSI IO UX CHUXKEHUIO;

B) SMOIIMOHAJIbHBIA HMHTEIUJIEKT,  Ipeanojararouuii
c(hOpPMHUPOBAHHOCTb:
- BHYTPEHHEHI MOTHBAlUH, BKIIOYAIOLIECH
CTPEMIIEHHE K JOCTHXKEHUIO LIEJIU U yCIEeXY, ONTUMU3M,
WHUIMATUBHOCTh, YMEHHE JE€WCTBOBAaThb, HCXOAS U3
CBOMX BO3MOXKHOCTEH;
- SMIIaTHUH, BKIIIOYAIOIIEH CIOCOOHOCTh MHOHHMMATH
SMOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €r0 MpU
OCYIIECTBJIEHUH KOMMYHHUKAIIMH, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJILHBIX HABLIKOB, BKIIIOYAIOIIHNX CIIOCOOHOCTE

BBICTPAMBaTh OTHOLIEHHUS C JPYTUMHU JIFOAbMHU,
3a00TUTbCS, TPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI

OK 04
OddexTnBHO
B3aMMO/IEHICTBOBATh
1 paboTaTh B
KOJIJICKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
Y CaMOOIPEETIEHHUIO;

- -OBJIaJICHUE  HAaBBIKAMU yueOHo-
WCCIIEIOBATENIbCKOM,  MPOEKTHOM W COUMAIBHOU
JIeITEIIbHOCTH;

OBnazieHue YHUBEPCATBHBIMU KOMMYHUKATHBHBIMU
IeHCTBUSIMU

6) COBMECTHAS ACATCILHOCTD:

- MOHUMATh W  WCIOJB30BAaTh  MPEUMYIIECTBA
KOMaH/THOW ¥ MHANBUIYaJIbHON pabOTHI;

- NPUHUMATh [EJIHM COBMECTHOM JEATEIbHOCTH,
OpraHU30BBIBaTh M KOOPJWHUPOBATH JCHCTBUSA 1O €€
JOCTHIKEHMIO: COCTaBJIATH IJIaH JACHCTBUI,

- YMETh ONEePUPOBATh MOHATUSAMU: CITYYalHBIN OMBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIYYAHOTO COOBITHSI; YMETh BBIYUCIIATH
BEPOSITHOCTH C UCIOJIb30BaHHUEM TpadUIeCKUX METOIOB; TPUMEHSTh
(hOpMyIIBI CIIOKEHUSI U YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ GOpMYIBI IPU PEIICHUH 3aa4; OIICHUBATH BEPOSTHOCTH
pEeabHBIX COOBITHIT; 3HAKOMCTBO CO CITYYailHBIMU BEIMUYNHAMU;
YMEHHE MPUBOIUTH IPUMEPHI IPOSBICHHS 3aKOHA OOJBIITNX YHCE B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMETh CBOOOJHO OMEPUPOBATH TOHIATHSIMHU: CTETICHH C IEIBIM
MoKaszarejieM, KOpPeHb  HaTypalbHOW  CTENEeHH, CTEeNeHb ¢
panuoHaJIbHbIM II0Ka3aTcJIEM, CTCIICHb C HeﬁCTBHTCHBHBIM
(BemIeCTBEHHBIM) TIOKAa3aTelieM, JorapudM Yuciia, CHHYC, KOCUHYC U
TaHTEHC MMPOU3BOJILHOTO YHCIIA,

- YMETh CBOOOJHO OINEpPUPOBATH MOHATHAMU: TrpaduK (HYHKIIHH,
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pactpenenaTh pojau ¢ y9eTOM MHCHUN y4aCTHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOU paboTHI;
- KOOpJAMHUPOBAaTh ¥  BBINOJHATH paboTy B
YCIIOBUSAX peasibHOTO, BHUPTYaITbHOTO u
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;
- OCYIIECTBIISITh ~ IMO3UTHUBHOE  CTPATETHYECKOe
MOBEICHWE B PA3IMYHBIX CHUTYalUsX, MPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.
OBiaseHne  YHUBEPCAIBHBIMH  PETYJISATUBHBIMHU
EUCTBUSIMU:
T) IPUHATHE Ce0sl U IPYTHX JIFOICH:
- MPUHUMATh MOTHBBI U apTyMEHTHI APYTUX JIOAeH
IIPU aHAJIK3€E PE3YNIbTaTOB ACITEIbHOCTH;
- MpU3HABaTh CBOE MPABO M TPABO APYTUX JIFOJICH
Ha OIINOKH;

pa3BHBATh CIIOCOOHOCTH TOHUMATh MUP C MO3HUIIUH
APYTOTo YesIoBeKa.

oOpatHast (yHKIMS, KOMIO3UIMA (QYHKUWN, JUHEHHass (QyHKIHA,
KBaJIpaTU4Hasi QYHKIHS, CTENICHHAs (YHKIHMS C LEJNbIM [TOKa3aTeseM,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(byHKIMH, TOKa3aTeNbHas U

norapupmMuueckas GyHKIIUHA; YMETb CTPOUTH rpaduKu PyHKITUH,

BBITIOJIHATH MPeoOpa3oBaHust rpauKoB HyHKIIHIA;

- yMETh HCHOJb30BaTh TIpapuku (YHKUMH JUIsL  U3y4CHHS
IPOILIECCOB U 3aBUCUMOCTEH MpH peleHuH 3a/1ad U3 JPYyrux yueOHbIX
OpeIMETOB W W3 pealbHOW JKW3HHW; BBIpaXartb (opMmyiIamMu
3aBUCUMOCTH  MEXIY  BEIMYMHAMHU;  CBOOOJHO  ONEPUPOBAThH
NOHATUSIMH:  YETHOCTh  (YHKIWH, NEPUOTUYHOCTh  (PyHKIHH,
OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTh (YHKLHH, SKCTPEMYyM
¢byHkuuu, HauOosbllee W HaWMEHbIIEEe 3HAYeHHS (QYHKIUU Ha
IPOMEXKYTKE; YMETh IIPOBOJUTH UCCIIEI0BaHUE (PYHKIINH;

YMETb UCIIOJIb30BaTh CBOMCTBA U rpaUKu GYHKIMM 1l pelieHus
ypaBHEHMI, HEpAaBEHCTB U 3a/1a4 ¢ TapaMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHM, HEPABEHCTB
U UX CUCTEM

OK 05
Ocy1ecTBiATH
YCTHYIO U
MUCEMEHHYIO
KOMMYHHKAITUIO Ha
rocyaapCTBEHHOM
si3p1ke Poccuiickoi
®enepanuu ¢
Y4eTOM
0COOEHHOCTEH
COIMAIBHOTO U

B obnacTu acTeTHUEeCKOro BOCIUTaHUS:
- ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUas
ACTETUKY ObITA, HAYYHOTO ¥ TEXHHMYECKOTO TBOPYECTRBA,
CIoOpTa, TPy/Ja U OOIIECTBEHHBIX OTHOIICHHUIA;
- CIOCOOHOCTH BOCITPUHUMATH PA3TUYHBIC BUJIBI
MCKYCCTBa, TPAJAUIIUU U TBOPUYECTBO CBOETO U APYTHUX
HapoJOB, OIIYyIIaTh SMOIMOHAJIbHOE  BO3ZEHCTBHE
HCKYCCTBA;
- yOEXACHHOCTh B 3HAUMMOCTH JIJISl INYHOCTH U
o0I1ecTBa 0TEUeCTBEHHOTO 1 MUPOBOTO MCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAIULUI U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAXKCHHUIO B Pa3HBIX BHaX
HCKYCCTBA, CTPEMIJICHUC ITPOABJIATH KA4YECTBa
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TBOPYECKOM JINYHOCTH;
OBnazeHue  yHUBEPCAIbHBIMU
KOMMYHHKATHUBHBIMH JICHCTBUSIMU: a) OOILICHHE:
- OCYILECTBIISITh KOMMYHHKAIIMU BO BCeX cepax
YKU3HU;
- pacro3HaBaTh HeBepOaJIbHbIE CPE/ICTBA OOIICHHUS,
MOHMMATh 3HAYEHUE COIMANIbHBIX 3HAKOB, PACIIO3HABATH
MPEINOCHUTKY KOH(QIUKTHBIX CUTYallUl U CMATYaTh
KOH(JINKTHI;
- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY
3pEHUs C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB
OCO3HaHHE O00y4YarIUMUCS POCCHUICKOM
IpaXAaHCKOW UIEHTUYHOCTH;
- 1[eJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHEN
MO3ULUH JINYHOCTH Ha OCHOBE JyXOBHO-HPAaBCTBEHHBIX
LeHHOCTEN HapoaoB Poccuiickon denepanuu,
HCTOPUYECKHX U HAIIMOHAIbHO-KYJIBTYPHBIX TPATUIH,
(GbopMHUPOBaHNE CUCTEMBI 3HAUMMBIX
LIEHHOCTHOCMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYINLHUOHHOIO MUPOBO33PEHUS, IIPABOCO3HAHMS,
9KOJIOTUYECKON KYJIbTYPhI, CIIOCOOHOCTH CTaBUThH IIEJIH U
CTPOUTb JKU3HEHHBIE IIJIaHbL;
- B yactu rpaxxaaHckoro BOCIIUTaHUS: OCO3HAHUE
CBOMX KOHCTUTYI[HOHHBIX IIpaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSJIKA;
- MPUHITHE TPAIUIMOHHBIX HAllMOHAJIbHBIX,
00I11€4eTOBEYECKUX T'YMaHUCTUUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;
- TOTOBHOCTb ITPOTUBOCTOSTH UAEOIOTHH
SKCTpEeMH3Ma, HallMOHAIN3Ma, KCeHO(hoOuH,
JUCKPUMHHALIMU 110 COLUAIIBHBIM, PEJIUTUO3HBIM,
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PacoOBBIM, HALIMOHAIBHBIM [IPU3HAKAM;
- TFOTOBHOCTb BECTH COBMECTHYIO JI€ATEILHOCTD B
MHTEpECcax rpa)K1aHCKOro 00IIecTBa, y4acTBOBATh B
caMOyIpaBJIeHUH B 00111€00pa3oBaTeIbHON
OpraHU3aly U IE€TCKO-FOHOILIECKUX OpraHu3alusix;
- YMEHHE B3aMMOJCHCTBOBaTh C COLHAIBHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C HUX (QYHKIHIMH H
Ha3HA4YCHHEM;
- FOTOBHOCTh K TYMAHUTapHOM M BOJIOHTEPCKOM
JIEATEIIbHOCTH;

MaTpUOTHYECKOTO0 BOCIIUTAHUS:
- c(hOpMUPOBAHHOCTH POCCUICKOM TpaXKIaHCKON
UJICHTUYHOCTH, IATPUOTU3MA, YBAKEHUS K CBOEMY
HapoAdy, YyBCTBa OTBETCTBEHHOCTH nepen PoauHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK U
KYJIbTYpPY, IPOLIJIOE U HACTOSAIEE MHOTOHALIMOHAIIBHOTO
Hapoaa Poccuu;
- LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM
CHMBOJIaM, UCTOPUYECKOMY M IPUPOJHOMY HACIIEAMIO,
MaMSATHUKAM, TpaguLHSIM HapoJ0B Poccun,
JocTKeHusIM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX U TPYAE;

- uaeiiHas  yOeXJEHHOCTh,  TOTOBHOCTH K
cnyxeHuro U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynb0y; OCBOCHHBIC 00yJaromuMHCst
MCXKIIPECAMETHBIC TMOHATHUA W YHUBCPCAJIBHBIC yqe6HLIe
JIercTBUS (perynsTUBHBIE, MO3HaBaTeNbHEIE,
KOMMYHHUKATHBHBIC);

- CIIOCOOHOCTD UX MCIIOIBL30BAHUS B
MO3HABATEJIbHOM M COIMAIbHOM MPAKTUKE, TOTOBHOCTD K
CaMOCTOHTCHBHOMy HJIaHI/IPOBaHI/IIO nu OCYH_IGCTBJIGHI/IIO
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y4eOHOI e TeTbHOCTH, OPTaHU3aH y4eOHOTO

COTPYAHMUYECTBA C [1€AArOrM4eCKUMHU pabOTHUKAMU U

CBEPCTHUKAMHU, K y4aCTHIO B IOCTPOCHUU

VHAMBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPUH; -

OBJIa/ICHUE HAaBbIKAaMH y4eOHO-HCCIIEJ0BATEIbCKOM

IIPOEKTHOM U COLMATIbHOM IEATEIBHOCTH

- ;- HE IPUHUMATh JEHCTBUS, IPUHOCAILUE BPEL

OKpYKaroIlEeH cpese;

- YMETb IPOTHO3UPOBATh HeOJIaronpusITHbIE

9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX

JIEMCTBHM, IPEAOTBPAILATD UX;

- YMETh POTHO3UPOBATh HEOIArONIPUSTHBIE

HKOJIOTUYECKHE MTOCIEACTBUS IPEANPUHAMAEMBIX

JIEHCTBHM, IPEAOTBPAILATh UX;

- PaCIIMPUTH OIBIT AEATEIBHOCTU 3KOJIOIMYECKOU

HaIlpaBJIEHHOCTH;

- pa3pabaTeiBaTh IUIAaH peELIeHUs NpoOJeMbl ¢

Y4E€TOM aHaJIN3a UMEIOLINXCSI MAaTEPUAIIBHBIX U

HEMaTepHaJIbHBIX PECYPCOB;

- OCYLIECTBIIATh LIeJICHAIIPABICHHBII MIOUCK

nepeHoca CpeiCTB U COCOOOB EHCTBUS B

poeCCHOHABHYIO CPEY;

- YMETh NEPEHOCUTh 3HAHUS B INO3HABATEIBHYIO U

MPAKTHYECKYI0 00IaCTH KUZHECATEIbHOCTH;

- IpeJIaraTb HOBBIE IPOEKTHI, OLIEHNBATH UJIEH C

MTO3UIIMA HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON

3HAYUMOCTH - JIaBaTh OLIEHKY HOBBIM CUTYAaIIMIM,

BHOCHUTb KOPPEKTHBBI B JEATEILHOCTD, OLICHUBATH

COOTBETCTBUE PE3YNBTATOB LEISAM YMETh IIEPEHOCHUTH
3HAHUSA B IIPAKTUYECKYIO
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001aCTh >KU3HEICATCIBHOCTH,
- yYMETb WHTErPUPOBATH
pa3sHBIX

3HaHUuA u3

MPEIMETHBIX 00IacTel;
HCIOJIb30BaTh CPEICTBA MHPOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHUN
npodeccHoHATBHBIX 337a49 ¢ COOJIFOICHUEM TPpeOOBaHMIMA
I'OCT, TexHuKH 0€30MacCHOCTH, TUTUCHBI,
pecypcocOepeeHust, MPAaBOBBIX M 3TUYCCKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

OK 06

[IposiBnsATH
TPaKJaHCKO-
NaTPUOTHUECKYIO
TTO3UILIMIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
MOBEJCHUE Ha
OCHOBE
TPAAUITHOHHBIX
0011IeYeIIOBEYECKHUX
LIECHHOCTEH, B TOM
YUCJIE C YIETOM
rapMOHM3AIUN
MEKHAI[MOHATbHBIX
u
MEXPETUTHO3HBIX
OTHOIIICHHH,
MIPUMEHSITh
CTaHIapTHI
AHTHKOPPYIIIUOHHO
T'0 MOBEACHHUS

- OCO3HAaHHE  O0YyYaIOUIMMUCS poccuiickoi
IPaKIaHCKOW MJICHTUYHOCTH;

- I[eJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHEN
MO3UIUH JINYHOCTH Ha OCHOBE JYXOBHO-HPABCTBCHHBIX
LEeHHOCTeN HapoaoB Poccuiickon denepanuu,
HUCTOPUYECKHUX U HAIIMOHAIbHO-KYJIBTYPHBIX TPATUIH,
(GhOpMUPOBAHHUE CUCTEMBI 3HAYUMBIX
[IEHHOCTHOCMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO MUPOBO33PEHUS, TIPABOCO3HAHWS,
HKOJIOTUYECKON KYJIBTYPhI, CIIOCOOHOCTH CTAaBUTH LIETU U
CTPOUTH JKU3HEHHBIE TJIaHbL;

- B uwacTu rpaskjaHCKOTO BOCITUTAHUS: OCO3HAHUE
CBOMX KOHCTHUTYITMOHHBIX MIPaB U

00s13aHHOCTEH, YBOXKEHHE 3aKOHA U TTPABOTIOPSIKA;

- MPUHSITHE TPATUITNOHHBIX HAIMOHATLHBIX,
00111eYeTIOBEUECKIUX TYMAHUCTUICCKUX 1
JIEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTbH MTPOTUBOCTOSTH UACOTOTHH
SKCTpEeMH3Ma, HaIlMOHAIN3Ma, KCeHO(hoOouH,
TUCKPUMHUHAIIMHU 10 COIUAILHBIM, PEIUTUO3HBIM,
PacoBBIM, HAIIMOHAJLHBIM ITPU3HAKAM;
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- TOTOBHOCTb BECTU COBMECTHYIO AESTEIBLHOCTD B
MHTEpecax rpakKIaHCKOro o0IIecTBa, y4acTBOBAThH B
CaMOYTIPaBIICHUU B 00II€00pa30BaTEIbHON
OpraHM3alH U JETCKO-IOHOIIECKUX OpraHU3alusiX;
- YMEHUE B3aUMOJECHCTBOBATh C COLUAJIbHBIMU
MHCTUTYTAaMH B COOTBETCTBUU C HUX (QYHKUUIMU U
Ha3HAYCHHEM;
- FOTOBHOCTb K TYMAHUTapHOM M BOJIOHTEPCKOU
JIeATEIbHOCTH;

MaTPUOTHYECKOTO BOCTIMTAHUS:
- c(hOpMUPOBAHHOCTh POCCUICKOMN TpaXKIaHCKON
UJEHTUYHOCTH, ATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTHU repe PoauHOM,
TrOpJOCTH 3a CBOU Kpal, CBOXO PoauHy, CBOM SA3BIK U
KYJIbTYpY, IPOILIOE U HACTOAIIEE MHOIOHAIIMOHAIBHOTO
Hapoza Poccuu;
- LEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U MPHUPOJAHOMY HACIENIHUIO,
MaMATHHUKAM, TpaaAULIUAM HapoJi0B Poccun,
noctmxkeHussM Poccum B Hayke, UCKYCCTBE, CIOpTE,
TEXHOJIOTHSX U TPY/IE;

- uaeiHas ~ yOeXJeHHOCTb,  TOTOBHOCTb K
ciykeHuto u 3amute OtedecTBa, OTBETCTBEHHOCTH 3a
ero cyas0y; OCBOCHHBIE 00y4aromuMucs
MEXIIPEIMETHbIE MOHATUS U YHUBEPCAIbHBIE y4eOHbIE
JefcTBUA (perynsTUBHBIE, II03HABaTEIIbHBIE,
KOMMYHHUKaTHBHbIE);

- CIIOCOOHOCTE UX MCIIOJIB30BAHUS B
M03HABATEJIbHOM U COLIMATIbHOM MTPAKTUKE, TOTOBHOCTD K
CaMOCTOSTEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHIO
y4eOHOI NesTeTbHOCTH, OpTaHU3aH y4eOHOTO
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COTPYAHUYECTBA C MEAArOTHIECKUMHU paOOTHUKAMHU U
CBEPCTHHUKAMM, K Y4aCTHIO B IOCTPOCHUH
VHAMBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPUH; -
OBJIa/ICHHE HAaBbIKAMH y4eOHO-UCCIIeJ0BATEIbCKOM
IIPOEKTHOM U COLIMAIIBHON JEATEIIBHOCTH;

pecypcocOepexeHusi, MPaBOBBIX U 3TUYECKUX HOPM, HOPM
MH(POPMAIMOHHOMN 06€30MaCHOCTH

OK 07
CopeiicTBOBaTH
COXPAHCHHIO
OKpY>Karoleu
Cpeibl,
pecypcocOepexeHn
10, IPUMEHSTH
3HaHUs 00
U3MEHCHHUU
KJIUMaTa, MPUHIIHATIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3G PEKTUBHO
JIEWCTBOBAThH B
Ype3BbIUAITHBIX
CUTYyaIHsIX

- HE IPUHUMATh JCHCTBUSA, TPUHOCSIINE BPE
OKpYXKarolle cpene;

YMETh MIPOTHO3UPOBATH HeOIaronpusTHhIC
HKOJIOTUYECKUE MOCIICACTBUS MTPEANPUHUMAESMBIX
JIEHCTBUM, IPEAOTBPAIATh UX;

- pacCUIUPUTh OMBIT ACSTEIBHOCTH IKOJIOTHYECKOM
HANPaBIEHHOCTH;

- pa3pabaTeiBaTh IJIaH pEIICHUs MTPOOJIEeMBI ¢
YUeTOM aHajn3a UMEIOIINXCS MaTepUaIbHbIX U

HeMaTepPHAaJIbHBIX PECYPCOB;
- OCYIIECTBIISITh TeJIeHATIPaBICHHBIN
HepeHoca CpesiCTB U CrocoO0B JIeHCTBUS B
npo¢eCCHOHATIBHYIO CPeay;

- yYMETh TEPEHOCUTHh 3HAHHS B ITO3HABATEIHHYIO U

IIOUCK

MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;
- npeyiaraTb HOBbIE ITPOEKTHI, OLIEHUBATD UJIEH C
MMO3ULMN HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKOU
3HAYUMOCTH,;
- JlaBaTh OLIEHKY HOBBIM CUTYalHUsIM, BHOCUTh
KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
pEe3yJbTaTOB LEISAM

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTUBBI

B JE€ATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YIBTATOB
eJism
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MK 1.3
Odopmisath
TEXHUYECKYIO
JOKYMEHTAIUIO Ha
IPOCKTUPYEMBbIC
YCTPOMCTBA

- YMEThb INEPEHOCUTh 3HaHUs B
IIPAKTUYECKYIO

0011aCTh >KU3HEICATCIIBHOCTH,

- YMETb WHTErPUPOBATH 3HAHUSA U3  PA3HBIX
MPEIMETHBIX 00IacTel;

- HCIIOJIb30BATh CPEJICTBA HH(POPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUU B peIICHUN
po(heCcCHOHANTBHBIX 3a]1a4 C COOJIFOICHUEM TPEeOOBaHHMIA
I'OCT, TexHuKH 0€3011aCHOCTH, THTHEHBI,
pecypcocOepeKeHus1, MPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(GOPMAITMOHHOM 0€301aCHOCTH;

- BJIAJETh METOJAaMU JI0KAa3aTeJIbCTB, AJITOPUTMaMHU pPELICHUS
3ajja4; yMeHHE (OpPMYJINPOBaTh ONPEAEICHUs, aKCHOMbI U TEOPEMBI,
OPUMEHATh MX, IPOBOAUTH JOKAa3aTENbHbIE PACCYXJIEHUS B XOJe
peleHus 3a1ay;
- YMETh OINEPUPOBATH MOHATUSAMH: CTENEHb 4YUCIA, JOrapudm
YHCiIa; YMEHUE BBIIOJIHATD BHIUMCIIEHUE 3HAUCHUN U
IpeoOpa3oBaHus BBIPAKEHUI CO CTENEHSIMU U JIorapudMamus;
- YMEThb  ONEPUPOBaTh  IMOHATHSAMHU: KOMIUIEKCHOE  YHUCIIO,
CONpSKEHHBbIE ~ KOMIUIEKCHBIE  4YHClIa, MOIYJIb M apryMeHT
KOMIUIEKCHOTO  4Yucia, (opMa 3amucd  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckasi, TpPUTOHOMETpHUYECKass W anreOpamdeckas); yMETb
MPOU3BOIUTH apu(PMeTHIECKne NEHCTBUSA C KOMIUIEKCHBIMU UYHCIIAMU,
IPUBOAUTH IIPUMEPHI UCTIOIb30BAHUS KOMITJIEKCHBIX

qHCen;
YMETh OIEPUPOBATH MOHATHIMHU: PallMOHANbHAs QYHKINS,
nokasarenbHasi QyHKIMsI, CTeNeHHas PyHKLUs, JorapudmMuyeckas
GyHKIMS, TPUTOHOMETpUUecKre QyHKINU, OOpaTHbIe PYHKLINN; YMEHHE
CTPOUTH TpaUKU U3YUYEHHBIX (QYHKIUH, UCII0JIb30BATh I'paUKH NPU
W3Y4YEHHH MIPOLIECCOB U 3aBUCUMOCTEH, IIPU PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX IPEMETOB U 33J]au U3 pealbHOM KHU3HH; BHIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX/ly BETMUUHAMU;
- yYMETh peuiaTh TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM YHCIIE
Ha TMPOIEHTHI, OJM M 4YacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTb
TOBApOB U YCIYT, HAJIOTH, 3a/1a4i U3 00JaCTH YIpPaBICHUS JINYHBIMH U
ceMeiiHbIMU  (MHAHCAMM); COCTaBISATh BBIPAXKEHUsS, ypaBHEHUS,
HEpPaBEHCTBA M MX CHUCTEMBbl [0 YCJIOBHMIO 3aJ]aud, HCCIEI0BaTh
MOJIyYEHHOE PellIeHHEe U OLEHUBATh MPABON0I00HOCTh Pe3yIbTaTOB;
- YMETh ONEPUPOBATH MOHATHIMU: CpeHEe apu(PMETHUUECKOE,
Me/inaHa, HauOoJIpllee ¥ HAaMMEHbILIee 3HAYSHUs, pa3Max, AUcIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO HaOOPa; YMETh U3BJIEKATh,
MHTEPIPETUPOBATE UHPOPMALIUIO, IPEICTABICHHYIO B Ta0IHLIAX, HA
JuarpaMmax, rpadukax, OTpa)xarulyto CBOMCTBA peaIbHBIX MPOLIECCOB U




24

SIBIICHUH; TIPEJICTABIATH NH(DOPMAIIHIO ¢ TTOMOIILIO TAOIUI] M TUATPaAMM;
UCCIIEIOBATh CTATHCTUYECKUE IaHHBIC, B TOM YHCJIC C IPUMEHEHUEM
I‘pa(i)I/I‘IeCKI/IX MCTOHOB U 3JICKTPOHHBIX CPCACTB;

- YMETh OIIEPUPOBATH MOHATUSIMH: CITyYaHBIH OMBIT U CIy4aitHOE
COOBITHE, BEPOSITHOCTh CIYyYailHOTO COOBITHS; YMEHHE BBIYUCIISATH
BEPOSITHOCTh C HCIIOJB30BAHUEM TpapUUECKUX METOJOB; MPHUMEHSTH
(GOpMyJIBI CIOXKEHHMSI U YMHOXKEHHSI BEPOSTHOCTEH, KOMOMHATOpPHBIE
dakTel ¥ QOpMYIBI TPH PEIICHWH 3a/1a4; OLCHWUBATh BEPOSATHOCTH
PCaJIbHBIX CO6BITHﬁ; 3HAKOMCTBO CO CJIy‘IafIHBIMH BCIIMUYHMHAMMU,
YMEHHME NPUBOAUTH MPUMEPHI IMPOSBICHUS 3aKOHA OOJIBLIMX YHUCEN B
MPUPOIHBIX U

OOIIECTBEHHBIX SIBJICHHSX;

- YMETh ONEPUPOBATh TOHATHUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIA  yroJl, CKpELIMBAKOIIHAECA IPSMBIE,
NapajuieNbHOCTh U MEPHeHIUKYISIPHOCTh MPSAMBIX U MJIOCKOCTEH, yro
MEXIY NPSIMBIMH, YroJl MEXKIY IPSIMOM M INIOCKOCTBIO, YrOJl MEXKIY
TUTIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE MEXKTY
OPSIMBIMU, PACCTOSTHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh
IpU pEIIeHUU 3a/1ad HU3y4YeHHble (PaKThl U TEOPEMbI IJIAHUMETPUU;
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETH ONICPUPOBATH MOHATHAMMN: MHOTOTPpaHHUK, CCUCHUEC
MHOTOTpaHHUKa, Ky0, apaijenenumes, npu3Ma, nupamua, purypa u
MOBEPXHOCTh BpallleHus, IIMHIP, KOHYC, map, chepa, ceueHus
(GUTYpHI BpalleHus, TNIOCKOCTh, Kacaromasics Cepbl, [IHITUHIPA,
KOHYcCa, IUIOIAlb NOBEPXHOCTU MUPAMHUIBI, IPU3MBI, KOHYCA,
MUATUHAPA, TI0MAIs chepsl, 00beM Ky0a, TPsIMOYTOJIBHOTO
napajuiesienuesa, IMpaMuIbl, IPU3MBl, [IUIUHIPA, KOHYCAa, [apa;
YMCHUE I/I306pa)KaTI) MHOTI'OTpaHHUKH U ITIOBCPXHOCTU BPAIICHUSA, UX
CEYEHHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
DJIEKTPOHHBIX CPEICTB; YMEHHUE PACIIO3HABATH CUMMETPHIO B
MNPOCTPAHCTBEC; YMCHUC PACTIO3HABATD IMPABUJILHBIC MHOTOT'PAHHUKH,

- - YMCTh BBIYUCIATH TCOMETPUICCKUC BCIIMYUHBI (,Z[J'II/IHa,
yroy, IUIomangb, OOBEM, IUIONAJb MOBEPXHOCTH), UCIHOIB3Ys
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U3ydyeHHbIE (OPMYNIBI M METOJbI; YMEThb OINEpPUPOBATh IMOHATUSIMU:
IIPSAIMOYTOJIBHAsT CUCTEMA KOOPAMHAT, KOOPAWMHATBI TOYKH, BEKTOD,
KOOPJMHATBl BEKTOpPAa, CKAMSIPHOE IIPOU3BEACHHUE, YroJll MEXKAY
BEKTOpPAaMH, CyMMa BEKTOpPOB, IIPOM3BEICHHUE BEKTOpPAa HA YHUCIO;
HaXOJUTh C IOMOILBIO M3Y4YEHHBIX (HOPMYJ KOOPAMHATHI CEPEAMHBI
OTpe3Ka, paCCTOSTHUE MEXKy IBYMS TOUKAMU;

- yYMETh BBIOMpATh NOAXOAALINM U3yUEHHBIH METOA ISl pelieHus
3aJjaud, paclo3HaBaTh MareMaThyeckue (akThl M MaTeMaTHYeCKue
MOJEJIM B HPUPOAHBIX M OOIIECTBEHHBIX SBIEHHUSIX, B HCKYCCTBE;
YMEHHUE IIPUBOAUTH IPUMEPBI MAaTEMAaTUYECKUX OTKPBITUN POCCHUMCKOMN
1 MHPOBOM MaTeMaTU4E€CKON HayKH.

- YMETb ONEPUPOBATH IIOHATUSMH: OIPEICICHUE, aKCHUOMa,
TeopeMa,  CIEICTBUE,  CBOWCTBO, IPU3HAK,  JOKa3aTelbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; yMeHHE (OpPMYyIHpOBaTh 0OpaTHOE U
IIPOTUBOIOJIOKHOE  YTBEPXKJICHHE,  NPHUBOIUTH  NPUMEpPBl U
KOHTPIIPUMEPBI, HCIIOIb30BATh METOJ] MATEMaTUYECKON WHIYKLHH,
IIPOBOJUTH  JI0KA3aTEIbHBIE PACCYXKACHUSA IIpU pPELICHUH 3a]ad,
OLICHUBATH JIOTUYECKYIO IPABUIIBHOCTD PACCYXKICHUM;

- YMETh ONIEPUPOBATH NOHATUSMHU: MHOKECTBO, IIOJIMHOXKECTBO,
ONEepaLMK HAJl MHOXKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETHKO-
MHOYECTBEHHBIHN anmapar JiJisl OIMCaHUs PEAIbHBIX MPOLECCOB U
SIBJIGHU TIPU PEILIEHUH 33a4, B TOM YHCIIE U3 APYTUX Y4eOHBIX
MIPEAMETOB;

[IK 3.1 ITpoBOoauTH
KOHTPOITh
apamMeTpoB,
JIMarHOCTUKY U
BOCCTaHOBJICHHE
paboTocmocoOHOCTH
U (POBBIX
YCTPOMCTB
KOMITBIOTEPHBIX

- CaMOCTOSITEIIBHO dbopMynupoBaTh )51
aKkTyalu3upoBaTb  IpoOieMy, paccMaTpuBaTb €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CymeCTBCHHLIﬁ MPpU3HAK WA

OCHOBaHUs NSl  CpaBHEHHS, KIacCUPUKALUU H
00001IeHNST;
- ONpEACNATh IEeTH  JCITCILHOCTH,  3a/1aBaTh

IapamMeTpbl U KPUTEPUHU UX JOCTUKCHUS;

- BIIQJICTh METOJAaMH JOKA3aTebCTB, AJITOPUTMAaMU PEIICHUS
3ama4; yMmeHue (GopMyIHUpOBaTh OMPEEICHUS, aKCHOMBI U TEOPEMBI,
OPUMCHATh HX, MNPOBOJUTH J0KA3aTCIBbHBIC PACCYXIACHHA B XO€
pelIeHUs 3a]1a9;

- yMETh OIEpPUpPOBaTh MOHITHSIMH: CTENEeHb YHCIa, Jorapudm
Yrciia; YMCHUE BBITOJIHATH BBHIYMCIICHUE 3HAUYCHHUHA U MPEOOpa3oBaHUS
BBIPOXCHHI CO CTENEHSMH U JorapudMamu, mpeodpa3zoBaHus APOOHO-
palMOHAIBHBIX BBIPAKCHU;

- yMETb ONEPUPOBATh IOHATUSMHU:

GyHKIMSI, HETpephIBHAS
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CHUCTEM U
KOMIIJICKCOB

- OILICHHUBATh COOTBETCTBHUC pesyanaTOB OeiaiaM,

OLICHUBATh PHUCKH TIIOCICACTBUN  JIEATCILHOCTH;

BJIaJCTh  HABBIKAMH  pas3pelieHds  mpobiem; -

aHaJII/I3I/IpOBaTB HOHy‘-ICHHBIC B XO0I¢C€ peIHeHI/ISI 3a1a4u

p€3y.]'IBTaTbI, KpI/ITI/I‘-IeCKI/I OILICHHUBATh UX I[OCTOBCpHOCTB,

POTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSX;

- - YMGTI) HepeHOCI/ITB 3HAHUSA B HpaKTI/I‘-IeCKYIO

00J1aCTh KU3HENEATEILHOCTH;

- yMETb WHTErPUPOBATH 3HAHUS u3
pa3sHbIX

MPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE UEH, IPEAJIaraTh

OpI/IFI/IHaJIBHI)Ie IIoaAxXoabl U peHICHI/ISI; nu CHOCO6HOCTI) nux

UCTIOJIB30BaHUs B MPO(ECCHOHAIBHOM MPAKTHKE.

(GyHKIMSA, TPOU3BOAHASA, NEPBOOOpa3Hasi, ONpEACIICHHBI HMHTETpal;
YMETh HaXOIUTHh MPOU3BOJHBIC IEMEHTApHBIX (DYHKLHUI, HCHONB3YS
CIIpaBOYHBIC MAaTEpUAbl; HCCIENOBAaTh B MPOCTEHIIMX CIydasx
(yHKIMKM HAa MOHOTOHHOCTH, HAXOIUTHh HAaWOOJbBLINE W HAaMMEHBIIHE
3HaYeHUs  (QYHKIUH;  CTpouTh  rpauku  MHOTOWICHOB  C
MCTIOJIb30BaHMEM arlapaTa MaTeMaTHIECKOTr0 aHANIN3a,;

- YMETh OIEpUPOBATh TOHATUSIMH: palMOHAIbHAS (YHKIHS,
nokaszareiabHas (QyHKIUs, cTeneHHas (QyHKIUs, JorapupmMudeckas
GyHKIMSA, TpUTOHOMETpHUYeCKHe (YHKIHMH, OOpaTHbie (QYHKIUH;
YMEHHE CTPOMTh TpadUKU HW3YYCHHBIX (YHKLIUH, HCIOIb30BATH
rpadUKy TPHU HM3YYEHUH TPOLECCOB M 3aBHCHMOCTEH, MPU PEIICHUU
3a1a4 U3 JPYTUX y4eOHBIX MPEAMETOB W 3a/1a4 U3 PEaTbHON KHU3HH;
BBIPAXATh POPMYJIaMU 3aBHCUMOCTH MEX/1y BEITUYHHAMH;

- YMETh pelaTrh TEKCTOBBIC 337a4M pa3sHbIX THIIOB (B TOM YHUCIE
Ha TPOIEHTHI, JOJM W 4YacTH, Ha JBIKEHHE, PabOTy, CTOMMOCTBH
TOBApOB M YCIIYT, HAJIOTH, 33Ja4¥ M3 00JIaCTH yIPaBICHUS JIUIYHBIMH H
ceMeHHbIMU (PMHAHCAMM); COCTaBIATh BBIPAKEHUS, YpaBHEHHUS,
HEpaBEHCTBA M MX CHUCTEMbl IO YCJIOBUIO 3a/lauM, MCCIE0BaTh
MOJTy4YEeHHOE PEUICHUE U OI[CHNBATh MPABAOINOA00HOCTh PE3YIIbTATOB;
YMETh OIIEPUPOBATH MOHATHAMU: CpeaHee apupMeTHIecKoe, MEINaHa,
HauOoJIbIIIee U HAMMEHbIIIee 3HaYeHHUs, pa3Max, JUCIEpCus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOT0 HabOPa; yMETh U3BJIEKATh,
MHTEPIPETHPOBATH UHPOPMALIUIO, IPEICTABIEHHYIO B Ta0IHIIaX, HA
quarpammax, rpaukax, OTpaskarollyio CBOWCTBA PEaIbHBIX POIIECCOB
U SIBJIICHUH; IPENICTABIIATH HHOOPMAIIHIO C TOMOIIBIO TaOJIHII 1
JarpaMM; MCCIeI0BaTh CTATUCTHYECKUE TAHHBIE, B TOM YHCIIE C
NpUMEHEHHEM TpapUUeCKUX METOI0B U AIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUSAMH: CIyYalHbIM ONBIT U CIy4aiiHoe
COOBITHE, BEPOSITHOCTH CIYyYaifHOTO COOBITHS; yYMEHHE BBIYUCISTH
BEPOSTHOCTh C HCIIOJIB30BAHUEM TIpapHUUECKUX METOJOB; NPHUMEHATH
(bopMyNBI CIOXKEHUS M YMHOXXEHHS BEpOSTHOCTEH, KOMOHWHATOPHBIE
daxkTel U GOpMyYIBl NPH PEHICHHH 33/1a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIyYalHBIMU BEIMYMHAMU;
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YMEHHUE TPUBOJIUTH HPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCET B
HIPUPOJHBIX U

OOIIIECTBEHHBIX SIBICHUSX

- YMETh ONEpUPOBaTh INOHATHAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, JIBYTPAHHBIM  yroj, CKpEUIMBAIOIIUECS IpsMBIE,
HapajyIeNIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yrodi
MEXY HPSIMBIMHU, YTOJI MEXAY MPSMOM M IUIOCKOCTHIO, YrOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE MEXTY
HOPSMBIMH, PACCTOSHUE MEXIY IJIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh
IOpU pelleHUH 3a7ady H3ydeHHble (DaKTbl U TEOpPEMbl IUIAHUMETPHH;
YMEHHE OLICHUBATh pa3Mepbl 00BbEKTOB OKPYKAIOIIETO MUPA;

- yMETh ONEpPUPOBATh IOHATUSAMU: MHOTOTPAHHUK, CEUEHHE
MHOI'OIpaHHMKa, KyO, Mmapajuienenunes, npusMa, nupamuaa, purypa u
MOBEPXHOCTh BpAIlEHUs, LWIMHAP, KOHYC, IIap, cdepa, CeueHUs
¢urypel BpalleHus, IJIOCKOCTb, Kacaromascs cepbl, WINHApa,
KOHyca, IUIOIAaAb IIOBEPXHOCTHM IUPAMUJBI, TPU3MBI, KOHYCA,
IWIMHApa, IUlomags  chepbl, o00beM Kyba, HPSIMOYTrOJIBHOTO
napajjiesienunena, NUpaMHIbl, TMPU3MBIL, LUIMHIpPA, KOHYca, IIapa;
yMEHHE M300pa)kaTh MHOTOTPAHHUKHM M TOBEPXHOCTH BPALICHHUS, UX
CEUYECHHs OT PYKH, C IOMOLIBI0 YEPTEKHBIX HHCTPYMEHTOB U
QNIEKTPOHHBIX  CPEACTB; YMEHHME paclo3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH [TPaBUJIbHBIE MHOIOITPAaHHUKY;
YMETh OIIEPUPOBATh MOHATUAMU: ABHKEHHE B IPOCTPAHCTBE, MOI00OHBIE
(Gurypsl B IpoCTpaHCTBE; UCIOIb30BaTh OTHOLICHUE TUTONIAIeiH
MOBEPXHOCTEN U 00HEMOB MOI0OHBIX (PUTYp MPHU PELICHUH 3a4a4;

- YMETh BBIYMCIATH T€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTod,
wiomaab, 0o0beM, IUJIOMIAb IOBEPXHOCTH), HUCIONb3YysS H3yueHHbIE
(bopMyIbI U METOABI;

- yMETb ONEpUpOBaTh TMOHATUSAMHU: MPSAMOYTOJIbHAs CcHCTEMaA
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOpPIAMHATHI BEKTOpA,
CKaJISIpHOE MPOU3BENEHHUE, Yrol MEXIy BEKTOpaMH, CyMMa BEKTODOB,
IPOU3BEACHNE BEKTOPA HA YUCIIO; HAXOJAUTH C IMOMOUIbI0 M3YYEHHBIX
(GopMyn KOOpAMHATBI CEPEIUHBl OTPE3Ka, PACCTOSHHE MEXKAY JBYMs
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TOYKaMU;
- YMETh BBIOMPATh MOAXOAALINA U3yYCHHBIH METOA ISl PELICHUs
3aJjauu, pacro3HaBaTh MaTeMaTHyeckue (aKThl M MaTeMaTHYeCKue
MOJICIM B HPUPOIHBIX M OOIIECTBEHHBIX SBICHHUSIX, B HCKYCCTBE;
yMEHUE IIPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITHUA POCCUMCKOMN
Y MUPOBOM MaTeMaTHYE€CKON HAYKH.

- yMeTh CBOOOJHO ONEPUPOBATH  IOHATHUAMHU:  COUYETAHMUE,
[EPEeCTaHOBKA, YHMCJIO COYETaHWH, YHCIO MEepecTaHOBOK; OMHOM
HeroToHa; ymeHre npUMeHsITh KOMOMHATOPHbIE (DAKThI U

pacCyKJIeHHUs Ul PELICHHUs 3a7a4;

- YMETh OIIEpUPOBATh MOHATUSAMHU: HATypaJbHOE YHCIIO, LEJIO0E
YHCJI0, OCTATOK IO MOAYII0, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE
YHUCJI0,  MHOXECTBAa  HATypalbHBIX,  LEIbIX,  PalUOHAIBHBIX,
JEHUCTBUTENIBHBIX YUCENl; YMEHUE UCIOJb30BaTh NPU3HAKU JEIUMOCTH,
HAaWMEHBIINKM OOIIMI JeNuTeNlb W HaWMEHbIllee o0IIee KpaTHOE,
alropuT™ EBKIMAA NMpHU pelIeHHH 3a/ad; 3HAKOMCTBO C Pa3jIMYHBIMU
MO3UI[MOHHBIMH CHCTEMaMU CUHCIICHHUS],;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHUSMHU: CTENEHb C IEJIBIM
IT0Ka3aTesIeM, KOPEHb HATYPAJIIbHOW CTEIIEHH, CTENEHb C pAalliOHAIbHBIM
MoKazaTesJieM, CTeNeHb C  JCHCTBUTEIBHBIM  (BEIIECTBEHHBIM)
MoKasaresnemM, JiorapupM UHCIa, CHHYC, KOCHHYC U TaHI€HC
IIPOM3BOJIBHOTO YHCIIA;

YMETb ONEPUPOBATH MOHATHSIMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPaBHEHUH U
HEPABEHCTB, PABHOCUJILHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UPPALIMOHAIBHBIE, I0KA3aTEIbHBIE, CTETICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUUYECKHE YPaBHEHH I, HEPAaBEHCTBA U
CUCTEMBI; YMEHHE pelllaTh ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C
IIOMOUIBIO PA3JINYHBIX IPUEMOB; PEIIATh YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C IAPaMETPOM; IPUMEHATH YPAaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JJIs PELIEHUS MAaTEMATUYECKUX 3a/1a4 U 3314 U3 PA3IUUHBIX
o0acTeil HayKH U pealbHOM KU3HH;

- YMeTb CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: rpaduK GyHKINH,
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oOpartHas QyHKIUS, KOMIO3HLUS PYHKINHN, THHEHHAS QYHKIHUS,
KBaJpaTU4Has PYHKLUS, CTENIEHHAas: (YHKLHUS C LEIbIM [T0Ka3aTeleM,
TPUTOHOMETpHUUECKUE (PYHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
byHKIMY, TOKa3aTenbHas U Jorapudmuyeckast QyHKINH; yMEHUE
CTpOUTH TpapyKu (PYHKIHH, BBIIOIHATH MPEOOpa30BaHus IpadKOB
byHKIIHIT;

YMEHHUE HCIIONIb30BaTh rpaduku GyHKIUN IJIs1 U3YYEHUS TPOLIECCOB U
3aBUCUMOCTEH IIPU PEeLICHUH 3a7a4 U3 IPYTUX YU€OHBIX IPEIMETOB U
U3 pealbHOM KU3HU; BRIPAXKATh (HOPMYTIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

yYMEHHUE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTh (PYHKIUH,
NEPUOIMIHOCTD (DYHKIIMU, OTPAaHUYEHHOCTD ()YHKIIMHA, MOHOTOHHOCTD
GbyHKLNY, 3KCTpeMyM (QYHKIMH, HauOoJIbIlIee U HaUMEHbIIee 3HaYeHUS
(GyHKINU Ha TPOMEKYTKE; YMEHHE TIPOBOAUTH UCCIIEIOBAaHHE
byHKIUY;

YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpaduky GyHKIUN AT peIIeHUs
ypaBHEHMI, HEpAaBEHCTB U 3a/1a4 ¢ TapaMeTpaMu; H300pakaTh Ha
KOOPJAMHATHOH MJI0CKOCTH MHOKECTBA PEIIEHUI ypaBHEHHH,
HEPaBEHCTB U UX CUCTEM;

- YMETh CcBOOOJTHO OIepPUPOBATh HOHATUSAMMU:
M0CJIEeI0BATENbHOCTD, apu(MeTHUeCcKasi MPOrPeccHsi, TeoMeTpHUecKas
nporpeccusi, OECKOHEYHO YOBIBAarOmIasi reoMeTpUYecKas MpOTpeccus;
YMEHHE 3a/1aBaTh TOCIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYpPPEHTHBIX (popMyIT;

YMETh OIEPUPOBATH TOHATHIMHU: HETIPEPHIBHOCTH (DYHKIIHH, aCHMITTOTHI
rpaduka QyHKIUH, IepBas U BTOpas IPOU3BOIHAS (PYHKIUH,
TEOMETPUUYECKHUIN M (PU3MUECKHUI CMBICT TIPOU3BOIHOM, TTIepBOOOpa3Hasi,
OTIpeIeIeHHBI UHTErpall; yMEHUE HaXOIUTh aCUMIITOTHI rpaduka
(GYHKINW; yMEHHE BEIYUCIATH IPOU3BOTHBIE CYMMBI, POU3BEICHHS,
YaCTHOT'O M KOMITO3UIIMU (PYHKIIUH,

HaXOJUTh YpaBHEHHE KacaTeIbHON K rpaduKy QyHKIMH; yMEHUE
UCIOJIb30BaTh MPOU3BOJHYIO ISl UCCIIEOBAHUS (YHKLUH, 1UIs
HaXO0)KJICHHUS HAWIY4Ilero perieHus B IPUKIAIHbIX, B TOM YUCIIE
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COLIMAIbHO-9KOHOMHUYECKUX U (PU3UUECKUX 3a]1auax, JIsl ONpeIeICHUS
CKOPOCTH M YCKOPEHHST; HAXOIUTh IJIOMIAIU U 00beMbI pUryp ¢
MIOMOUIbIO UHTETpaJIa; IPUBOJUTH IPUMEPHI MATEMATUYECKOTO
MOJICJIMPOBAHUS ¢ HOMOILBIO AU((epeHInanbHbIX YPaBHEHUH;

- yMEThb  ONEPUPOBATH  IMOHATUAMHU: KOMIUIEKCHOE  4YHCIIO,
CONPSDKEHHBbIE  KOMIUIEKCHBIE  4YMCJa, MOAYJIb U apryMEHT
KOMIUIEKCHOIO ~ uucia, (opMa 3amMcu  KOMIUIEKCHBIX — YHMCEN
(reomeTpuyeckas, TPUTOHOMETpUYECKas WU aireOpandeckas); yMeThb
IPOU3BOIUTH apU(PMeTHUeCKue NEHCTBUSA C KOMIUIEKCHBIMU YHCIIaMU;
IPUBOUTH MPUMEPHI UCTIONB30BAHUS KOMIUIEKCHBIX

YHCeT;

- yMe€Th  CBOOOJAHO  ONEPUPOBaTh  IOHATHUAMHU:  Cpe/iHee
apudmernyeckoe, MeauaHa, HauOosblllee M HaWMEHbIIEE 3HAYEHUS,
pasmax, IUCIepcHsi, CTAaHJapTHOE OTKJIOHEHHE Ul ONHUCAHMSI YMCIOBBIX
JAaHHBIX; YMEHHE UCCIIEI0BaTh CTATUCTUYECKUE JJAaHHBIE, B TOM YHCJIE C
NPUMEHEHHEM TIpadUYecKuX METOJOB M JJIEKTPOHHBIX CPENCTB;
rpaMuecKu HCCIEN0BaTb COBMECTHbIE HAOIIOAECHUS C IOMOUIBIO
JyarpaMM pacCeuBaHUs U JINHEHHOW PErpeECCHH;

YMETh HaXOJIUTh BEPOATHOCTH COOBITUH C HCIOIB30BAHUEM
rpaduyecKux METO/I0B; IPUMEHSTD JUIsl pellieHus 3aa4 (GopMyIIbl
CJIO’KEHUSI M YMHOXKEHUS BEpOSITHOCTEH, (popMyITy MOJTHON BEPOSITHOCTH,
¢dopmyny bepnynnu, komOuHaTOpHBIE (HaKTHI U POPMYJIBL; OLIEHUBATD
BEPOSITHOCTH PEAJIbHBIX COOBITHII; YMEHHE ONEpUPOBATh MOHATHAMU:
cilydaiiHasi BEJIMYUHA, PACIIPEICIIEHUE BEPOATHOCTEH, MaTEMaTHIECKOE
OKHUJaHHUE, TUCIIEPCUS U CTAaHJAPTHOE OTKJIOHEHUE CIIy4aliHOM
BEJIMYMHBI, PYHKUINU pacrpeaeseHus U MIOTHOCTH PaBHOMEPHOTO,
MI0KAa3aTeIbHOI0 U HOPMAJIBHOTO PaclpeleleHN; yMEHHE UCII0JIb30BATh
CBOICTBA U3yUYEHHBIX PAaCIPEIEICHUN Ul PEIICHNUS 3a/1a4; 3HAKOMCTBO C
MOHITHUSIMH: 3aKOH OOJIBIIINX YHCEN, METO/bl BEIOOPOUHBIX
UCCIJIEIOBAaHNM; YMEHHUE PUBOANTD IPUMEPHI ITPOSIBJICHUS 3aKOHA
OOJIBLIMX YHCEJ B IPUPOAHBIX M OOLIIECTBEHHBIX SBICHUSX;

- yMETh CBOOOJHO OIEPUPOBATH MOHATUAMHU: TOYKa, HpsAMas,
IUIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUI yroj, ABYIpaHHbII
yroJl, TPEXIPaHHBIM yroyl, NEpeceKarolluecs, NapauleJbHble U
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CKPEIUBAIOIINECS TPsSIMbIEe, MapajUIeNbHOCTh U MEPIECHIUKYIIPHOCTh
HOPSAMBIX U IUIOCKOCTEH, Yrosl MeKAy NMPsIMBIMH, YTOJ MEXy IpSAMOM 1
IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSAMH; YMEHME HCIOJIb30BaTh IIPU
peLIeHUH 3a/1a4 U3y4eHHbIe (PaKThl U TEOPEMbl IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHUE
ONEpUPOBATh MOHATHAMM: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPAHHUKA,
NpaBUIbHBI ~ MHOTOTPaHHUK, IpuU3Ma, NUpaMuaa, ¢urypa u
MOBEPXHOCTh BpallleHHs], IWIMHAP, KOHYC, map, cdepa, pa3BepTKa
MIOBEPXHOCTHU, CEYCHMs KOHyca M IWIMHApA, MapajuleibHbe OCH WU
OCHOBaHMIO, CEYEHHE Iapa, IUIOCKOCTh, Kacaromascs cgepsl,
IWIMHApPA, KOHYCa; YyMEHUE CTPOUTh CEUeHHWE MHOTOTrPaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (UTYpHl U TIOBEPXHOCTH BPALICHUS, MX
CEUEHMs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHUE
NPUMEHSATh CBOMCTBA TI'EOMETPUYECKUX (HUTYp, CaMOCTOSITEIHHO
dbopMynMpoBaTh  ONpENeNeHUusT HU3ydaeMblX (QUryp, BBIABHUraTh
THIIOTE36l O CBOMCTBaX W TPU3HAKAX TE€OMETPHYECKHX QHryp,
00OCHOBBIBaTh ~ WJIM  OIpOBEprarb  MX; YMEHHE  IPOBOAUTH
KiJaccuukanuioo (Uryp MO pa3IUYHBIM IpPU3HAKaM, BBIMOJIHATh
HEOOXOIMMBIE IOTIOTHUTENEHBIC TIOCTPOCHHUS;

- yMETh CBOOOJHO OINEPHPOBATH MOHSATHIMHU: TUIOMAAb (DUTYPHI,
0o0beM (QUrypsl, BeIMYMHA YIJa, PACCTOSHUE OT TOYKU IO MJIOCKOCTH,
paccTossHWE MEXIY NPSIMBIMH, PACCTOSHUE MEXAY TUIOCKOCTSIMH,
wiomaab chepbl, IIOMAAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA,
IIMHApA, 00beM Kyba, MPSIMOYTOJBHOTO  Mapaulesenuena,
NUPaMUIbl, TPU3MBI, LWIMHApPA, KOHYyCa, IIapa; YMEHHUE HaXOAUTh
OTHOIIEHHE 00bEMOB MOJOOHBIX GUTYD;

YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABH)KEHHE, apalIeIbHbINA
NEePEeHOC, CHMMETPHS Ha TNIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHre Mo100Us, M0I00HBIE PUTYPBI; YMEHUE PAacliO3HABATh
paBHbIE U IOJOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
apXUTEKType; YMEHHE UCIOIb30BATh T€OMETPUUYECKHE OTHOILICHHUS,
HAXO/UTh T€OMETPUYECKHE BEIMYMHBI (JIMHA, YTOJI, IJIONIab, 00BEM)
IIPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB U U3 PealbHOM
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JKU3HU;

- yMeThb CBOOOJHO OIEpUPOBAaTh MOHATHUAMM: INPAMOYTOJIbHAS
CUCTEMAa KOOPJIMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOpPAUHATHI
BEKTOpa, CymMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOpPa Ha YHUCIIO,
pa3yIoxKEHUEe BEKTOpa IO 0a3ucy, CKaasipHOE NIPOU3BEIEHHE, BEKTOPHOE
IPOM3BEACHUE, Yrojd MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIH M KOOPIMHATHBIM METOJ JUIsl pEIleHUs] TeOMETPUYECKHX
3aja4 W 3a7a4 APYTUx y4eOHbIX IPEIMETOB; ONEPUPOBATH MOHATUAMU:
MaTpuna 2X2 u 3X3, onpenenuTenb MaTpULlbl, FEOMETPUUECKUN CMBICIT
OIpe/IeIUTeNs;

- YMETb  MOJEJIMPOBAaTh  pEAJbHbIE CHUTyallud Ha  SI3bIKE
MaTeMaTHKHU; COCTaBJIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA M MX
CHCTEMBI 10 YCJIOBHIO 3a/lauyM, UCCIIEAOBAaTh MOCTPOCHHbIE MOJEIU C
UCIOJIb30BAaHUEM ammapara aareOpbl, HHTEPIPETUPOBATh MOJIy4EHHBIH
pe3ynpTaT;  CTPOMTh  MaTeMaTHMYeCKUe MOJEIW €  I[OMOIIBIO
reOMETPUYECKUX TOHATUH M BEJIWYMH, PELIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTABIATH BEPOSTHOCTHYIO MOJENb U
MHTEPIPETHUPOBATh TOJYyYEHHBI pe3ynbTaT; pelath MPUKIaTHbIC
3aJjaud  CpeACTBaMH MAaTeMaTHYeCKOro aHaliu3a, B TOM YHUCIIE
COLIMAJIBHO-

9KOHOMHUYCCKOI'O U (I)I/I3I/ILICCKOFO XapaKkTepa,
YMCHUC BLI6I/IpaTI> MOAXOMAIIMN METOI AJI PCUICHUSA 3aJa4H.
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2. CTPYKTYPA U COJJEP)KAHUE OBIIIEOBPA30OBATEJIbHOM YYEFHOM JUCIIUITIJIMHBI
OV/. 07 MaremaTuka

2.1 O0beM TMCHUIUIMHBI M BUABI Y4eOHOH padoThI

Bunx yaeOHO# paboTh O0BeM B yacax
O0Bem 00pa3oBaTeIbHOI NPOrPAMMBI 1M CHUIIJIMHBI 332

1. OcHOBHOE co/iep:KaHue 292
TEOPETUICCKOE 00yUCHHE 102
MPAKTUYCCKHUE 3aHATHUS 190

B T.4. KOHTpOJIbHBIE pabOTHI 24

2. [IpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHME
TEOPETHYEKOE 00yUeHUE -
NPAKTHYECKUE 3aHATUS 22
B T.4. KOHTpOJIbHBIE pabOTHI
CamocrosiTenbpHasi paboTa
Kouncyabrauuu

IIpomexkyTouyHas arrecraums (IK3aMeH)

ok~ (00!
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2.2. Coneprkanue o0ydeHus 1o ooieoopazoBarenbHo yueOHol auctuminae OY 1.07 MaremaTtuka

Ne Ne O6nem Conep:xanue yue0HOro MaTepuaJjia (Teoperudyeckue, npakrudeckue |(Popmupyemsie
HaumMmeHnoBaHue pa3jiejioB 1 TeEM 3aHA- 3aHA- B 3aHATHUS, KOHTPOJIbHbIE paﬁOTbl) KOMIETCHITUH
THHA THA B qacax
IL.II. TEeMe
Pasgen 1. MNoBTOpeHue Kypca MaTeMaTUKN OCHOBHOM LUKONbI (184)
Tewma 1.1. 1 1 2 ba3oBbie 3HaHMA U yMEHHMS 110 MaTeMaTuke B npodeccuonansuoii uB | OK 01,
Lenb 1 3a1a4n MaTeMaTUKU [IPU IIOBCE/IHEBHOM J1€ATEIbHOCTH. OK 02
]
OCBOEHUU CHELHATBHOCTU
OK 03,
Tema 1.2 2 2 2 JlelicTBus HaJl MONOKUTEIBHBIMU U OTPULATEIbHBIMYA YU CIAMH, OK 04,
Yucna u Beruncienus. Belpaxxenus u OOBIKHOBEHHBIMH U JAECCATUYHBIMU ApoOsimu. [lelicTBus co OK 05,
npeoOpa3oBaHus CTeneHsAMH, (HopMyJIbl COKpalieHHoro yMHokeHus. IIpakTuuyeckoe OK 06,
3aHATHE
OK 07,
Tema 1.3. 3 3 2 Bunel minockux ¢uryp u ux miomazs. [I[pakTuko-opueHTHpOBaHHbBIE IIK 1.3,
I'eoMeTpHst HA ITIOCKOCTH 3aj1a4M B Kypce Te€OMETPHH Ha IIOCKOCTH. IIpakTHYecKoe 3aHsITHE IIK 3.1
Tema 1.4 ITpouieHTHBIE BEIYNCICHUS 4 4 2 [TpocTble MPOLEHTHI, pa3HbIe CIIOCOObI UX BhIYMCIEHUS. CI0XKHbIE
MPOLIEHTHI
IIpakTnyeckoe 3ansATHE
Tema 1.5 5 5 2 Jlunelinble, KBa/ipaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHUS U
VYpaBHEHMSI U HEPABEHCTBA HEPABEHCTBA
IIpakTu4yeckoe 3ansATHE
5] 5] 2 Jluneitnsble, kBagpaTHbIE, APOOHO-TIMHEIHBIE YPAaBHEHUS U
HEpaBEHCTBA
IIpakTuyeckoe 3aHsATHE
Tema 1.6 7 7 2 CriocoOb! perieHus: CUCTeM JTMHEHHBIX ypaBHeHUH. [TonsaTus:
Cucremsl ypaBHEHUH U HEPABEHCTB Matpuua 2x2 u 3x3, onpenenurens MaTpuisl. IIpakTuyeckoe
3aHATHE
8 8 2 Merton I'aycca. CuctemMbl HETMHEUHBIX YpaBHEHUM. CUCTEMBI
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HEPaBEHCTB
Tema 1.7 9 9 2 Brraucnenus u npeoOpa3oBanusi. Y paBHEHUS U HEPABEHCTBA.
Bxo1HOM KOHTPOJIb I'eomeTpust Ha
mwiockocty KonTposabhas padora Nel
Paspen 2 Mpsimble U NNOCKOCTU B NpocTpaHcTBe (18 Y)
Tema 2.1. 10 1 2 [Ipeamet crepeomerpun. OCHOBHBIE MOHATHUS (TOYKA, MpsIMas, OK 01,
OCHOBHBIE TIOHSITHS CTEPEOMETPHH. MJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. OK 02
9
Pacnionosxenue npsMsIX U INIOCKOCTE Ilepecekaromuecs, napajuiesIbHbIE U CKPEIUBAIOIIMUECS IPSMBIE. OK 03
[Ipu3Hak ¥ CBOMCTBO CKpEIIMBAIOIUXCS MPAMbIX. OCHOBHBIE OK 0 4’
MIPOCTPAHCTBEHHBIC (DUTYPHI. >
OK 05,
Tema 2.2. 11 2 2 [TapannensHble npsmas U ockoctb. Onpenenenue. [Ipusnak. OK 06,
[TapayienbHOCTB IPSIMBIX, IPSIMOU U Csoiictsa. [lapannensnsie miockoctu. Onpenenenue. [Ipu3Hak. OK 07
IUIOCKOCTH, IIOCKOCTEH CBoiicTBa. ,
’ IIK 1.3,
[TapaienbHOCTB IPSAMBIX, IPAMOU U 12 3 2 Terpasap u ero sieMeHTsl. [lapannenenunen u ero 3J€MeEHTHI. IIK 3.1
IIJIOCKOCTH, IIOCKOCTEN CBoiicTBa IPOTHUBOIONOXKHBIX TPAHEN U TUaroHanen
napaenenunena. [locrpoenue ceuennii. [lpakTudeckoe 3aHATHE
Tema 2.3. 13 4 2 IIepnenaukynspasle npsmele. [lapamiensHble TpsMBIe,
[TepneHUKyYISIPHOCTD MPSMBIX, MEePIEHIUKYIISIPHBIE K TITOCKOCTH. [Ipr3Hak nmepreHuKyIsspHOCTH
MPAMON U TUIOCKOCTH, TIJIOCKOCTEN NpsAMOM U TIIOCKOCTH. JlokazaTenscTBO. [leprnienaukynsap u
HakJIoHHas1. [lepnenaukynspHsle miockocty. [Ipu3nak
MEePHEHANKYISIPHOCTH TJI0CKOCTE. PaccTosHMs B IpOCTpaHCTBE
Tema 2.4. 14 5 2 Teopema o Tpex nepneHauKymsipax. Jloka3aTenbCTBO.
Teopema o0 Tpex nepHeHIuKyIIpax
15 6 2 Yron mexay npssMoi U IIIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMHU
Tewma 2.5. 16 7 2
[TapannensHble, NeprHEeHIUKYISPHBIE, AKCHOMBI CTEPEOMETPHH.
CKpELIUBAIOIINECS MPSAMbIE
17 8 2 [TeprieHAMKYASIPHOCT MPSIMOM U TIJIOCKOCTH, MAPATIIEIBHOCTD JIBYX
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MPSIMBIX, IEPIEHINKYIISIPHBIX TUIOCKOCTH, TIEPIICHAUKYIIPHOCTh
mwiockocteil. IlpakTuyeckoe 3aHATHE

Tema 2.6. 18 2 PacnosnosxeHnue npsiMbIX U MIIOCKOCTEN B TPOCTPAHCTBE.
Pewmenune 3anau. IIpsmele u miockoctu IlepneHUKyYISIPHOCTD U NAPAJUIEIbHOCTD IIPSIMBIX U IVIOCKOCTEH.
B IPOCTPAHCTBE CxkpemuBaroiuecs npsimoie. KonTposabnasi padora Ne2
Paspgen 3. KoopanHaTbl U BekTopbl (14)
Tema 3.1 JlexkapToBBI KOOPAUHATHI B 19 2 JlexapToBbI KOOpAMHATEI B pocTpaHcTBe. [IpocTeiimue 3anauun B OK 01,
npoctpaHcTBe. PaccrosiHue Mexay koopauHarax. Ilpakruyeckoe 3ansitue OK 02
9
nBymsi Toukamu. KoopauHaTsl OK 03
CEpEIMHBI OTPE3Ka >
OK 04,
20 2 PaccTosHue mexy AByMs Toukamu, KoopauHatel cepeaunsl otpeska | OK 05,
OK 06,
Tema 3.2 21 2 BexkTops! B ipoctpancTBe. Cll0KEHUE U BBIUUTAHUE BEKTOPOB. OK 07
BexTopsl B IpoCcTpaHCTBE. YTOI MEXKIY YMHOxkeHue BekTopa Ha uncio. Kommianapusie BekTopsl. CkaiasipHOe 1 >
BekTOpamu. CKasipHOE MPOHU3BE/ICHIE IIPOU3BENICHNE BEKTOPOB. Pa3nokeHue BEKTopa 1o TpeM 1K 1.3,
BEKTOPOB HEKOMIIJIaHapHBIM BeKTOpaM. IIpakTHyeckoe 3aHsTHE 1K 3.1
22 2 KoopauHatsl BeKTOpa, CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
KOOPJMHATAX, YTOJI MEKy BEKTOPAMH, YTOJl MEXIY MPSMOH 1
IUIOCKOCTBIO, YTOJI MEKY IJIOCKOCTSIMH. Y paBHEHUE TIOCKOCTH.
I'eomerpuueckuii cMmbicha onpegenurens 2x2 [IpakTuy. 3ansitue
Tema 3.3 23 2 Koopaunarnas minockocts. Berduciienne paccTosiHui U Tuiomaaeit Ha
[IpakTHKO-OpHEHTHPOBAHHbIE 3a0aUN II0CKOCTH. KosmuecTBeHHbIE pacyeThl
Ha KOOPJAWHATHOM TIIOCKOCTH
24 2 Koopaunarnas minockocts. BerurciieHne paccTosiHUM U IUiomaaei Ha
mockocT. KonnuectBennsie pacuetsl. [lpakTny. 3ansaTue
Tema 3.4 25 2 JlexapToBBI KOOPAMHATEI B POCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE.

Pemenue 3anau. Koopauuate! u
BEKTOPBI

CrioxeHue ¥ BBIUYUTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOpA Ha YHUCIIO.
Kommnanapusie BekTopbl. CKansipHOE TPOU3BEEHUE BEKTOPOB.
Paznoxxenue BeKTOpa 1o TpeM HEKOMIUIaHAPHBIM BEKTOPaM.
[Ipocreitmue 3agaun B koopauHatax. KoopanHatel BekTopa,
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paccTosTHUE MEXKTY TOUKaMH, KOOPIMHATHI CEPEIMHBI OTPE3Ka,
CKJIIPHOE TIPOU3BECHUE BEKTOPOB B KOOPIMHATAX, YTOJl MEXKIY
BEKTOPAMH, YTOJI MEXKTY IPSIMOM M INTOCKOCTBIO, YOI MEXKTY
mwiockoctsiMu. KonTpoJbHas padora Ne 3.

Pasgen 4. OcHoBbI TpuroHomeTpuun. TpuroHometTpuyeckme pyHkumum (36 4)

Tema 4.1 26 1 2 Pannannas mepa yria. [IoBopoT ToOUuku BOKpYT Hayaiga KOOpAUHAT.
Tpuronomerpuueckue GyHKIUN Onpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTaHI'€HCa
IIPOU3BOJIBHOTO YTJIa, YUCIIA.
Panuannas u rpagycHas Mepa yria
27 2 2 3HaKM CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHT'€HCA 10 YETBEPTSIM.
3aBUCUMOCTb MEX]y CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OZHOIO U TOTO XK€ yria
Tema 4.2 28 3 2 Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U
OCHOBHBIE TPUTOHOMETPUYECKHE KOTaHT'€HC YTJIOB O U - L.
TOXKJIECTBA.
@opMyIIbl IPUBEACHUSA 29 4 2 @opMyIIbl IPUBEACHUS
Tema 4.3 30 5 2 CymMa 1 pazHOCTb cuHYCOB. CyMMa M pa3HOCTb KOCUHYCOB. CHHYC U
CuHyc, KOCUHYC, TAHT€HC CYMMBI U KOCHHYC ABOMHOTrO yria. @opMyJibl IOJIOBUHHOTO YIJIA.
pa3HoCTH IBYX yrios CHUHYC U IIpakTH4eckoe 3aHsATHE.
KOCHHYC ABOMHOIO yria. ®opmyisl
IIOJIOBUHHOTO yIja
31 5] 2 [Ipeobpa3zoBanus CyMMbl TPUTOHOMETPUUYECKUX
GbyHKIMI B Mpou3BeeHNEe U Tpou3BeieHus B cymmy. IlpakTuyeckoe
3aHsATHe.
32 7 2 BeipakxeHue TpUroHOMeTpHUeCKuX (QYHKIMIA Yepe3 TaHTeHC
MOJIOBUHHOTO aprymenTa. [IpeobpazoBanus mpocTeimmx
TPUTOHOMETPHUYECKUX BoIpakeHuit [IpakTuuyeckoe 3ansitue.15 (3)
Tema 4.4 33 8 2 OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaUeHUH pyHKIwmii. YETHOCTS,

Oyukmu, ux cBoicTBa. CriocoOb!

HEYETHOCTb, MEPUOTUIHOCTDh PyHKIMA. CrIocOOBI 3a1aHus (YHKITUI

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
[IK 1.3,
IIK 3.1
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3agaHus QyHKIHI

Tema 4.5 34 9 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX
Tpuronomerpuueckue GyHKINHU, UX ¢ynkuuit. Y€THOCTH, HEYETHOCTD, TEPUOJUIHOCTD
CBOWCTBA U TpaduKH TpUTrOHOMETpHUeCKUX QyHKIwA. CBoiicTBa U rpaduku GYHKIMN Y =
COS X, y=sinX, y =tgx, y = ctg X.
Tema 4.6 35 10 Cxartue U pacTshKeHHe Tpa@KOB TPUTOHOMETPUYECKHUX (PYHKIUH.
[TpeobpaszoBanue rpaduxos [IpeoOpaszoBanue rpaKOB TPUTOHOMETPUIECKUX (DYHKITHIA.
TPUTOHOMETPHUECKUX (HYHKIIUN
Tema 4.7 36 11 Hcnonp30BaHre CBOMCTB TPUTOHOMETPUUECKUX (YHKIIHI B
Onucanuie NpOU3BOICTBEHHBI npodeccroHanbHbIX 3a1adax. [IpakTnyeckoe 3ansTHe.
IIPOLIECCOB C OMOILBIO I'paUKOB
(hyHKIHIH
Tema 4.8 37 12
OOpatHble TPUTOHOMETPUYECKHE OO6patHble Tpuronomerpuyeckue GyHkuu. Mx cBolicTBa u rpaduku
byHKIHHA
Tema 4.9 38 13
TpuroHomerpudeckue ypaBHEHUS U VYpaBHeHHe cos X = a. YpaBHEHUE sin X = a. YpaBHEHHeE tg X = a, ctg X
HEPaBEHCTBA =a.
39 14 Pelenre TpUroHOMETPUYECKUX YPABHEHUM OCHOBHBIX TUIIOB:
IIPOCTEUIIINE TPUTOHOMETPUYECKUE YPABHEHU S, CBOASILUECS K
KBaJPAaTHBIM, PELIaeMbI€ PA3TI0KEHUEM Ha MHOXKUTENH, OJHOPOIAHBIE.
IIpakTu4yeckoe 3ansATHE
40 15 Pelenne TpUroHOMETPUYECKUX YPABHEHUHM OCHOBHBIX TUIIOB:
IIPOCTEUIIINE TPUTOHOMETPUUECKUE YPABHEHMS, CBOASAILUECS K
KBaJPAaTHBIM, PELIAEMbIE PA3TI0KEHUEM Ha MHOXKUTEIH, OJHOPOIHBIE.
IMpakTnyeckoe 3ansiTue 18 (6)
41 16 IIpocreiimne TpuroHoMeTpudeckne HepaBeHeTBa. IIpakTuueckoe
3aHATHE
Tema 4.10 42 17
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CucTeMbl TPUTOHOMETPHUYECKUX
YpaBHECHUU

CucTeMBbI MPOCTEHIIMX TPUTOHOMETPHUIECCKUX YPaBHEHUM
IIpakTHYeckoe 3aHATHE

Tema 4.11 43 18 2 [IpeoOpa3oBaHrEe TPUTOHOMETPUYECKUX BbhIpayKeHUH. Perienue
Pemenue 3aga4. OCHOBBI TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB B TOM YHUCJIE C
TPUTOHOMETPUH. UCIIOJIb30BaHUEM CBOMCTB (yHkimii. KoHTpoJbHas padora Ne 4.
TpuronomeTpuueckue GyHKIUN
Paspgen 5. KomnnekcHble uncna (8)
Tema 5.1 44 1 2 [Tonsitne komIuiekcHoOro uncia. ConpspkeHHbIE KOMIIEKCHBIC YHCIIa, OK 01,
KommiekcHele anciia MOJYJIb U apTYMEHT KOMIUIEKCHOrO0 unciia. @opma 3anucu OK 02
9
KOMILIEKCHOTO Ynciia (reoMeTpuuecKasi, JpUuroHOMeTpuyecKas, OK 03
anrebpandeckas). ’
OK 04,
45 2 2 IIpakTHyeckoe 3aHsATHE OK 05,
N OK 06,
46 3 2 Apudmerndeckue ASHCTBUS ¢ KOMILUIEKCHBIMH YHCIIaMHU OK 07
2
Tema 5.2 47 4 2 BrinosHeHnEe pacyeToB ¢ MOMOLIBIO KOMIUIEKCHBIX yucen. [Ipumepsl IIK 1.3,
[IpuMeHeHne KOMIUIEKCHBIX YUCEN MCIOJIb30BaHUs KOMIUIEKCHBIX uncen IlpakTudeckoe 3aHsTHe IIK 3.1
Paspnen 6. NpousBoaHasa yHKUMKU, ee npumeHeHue (40)
Tema 6.1 48 1 2 OrnpeziesieHre YMCI0BOM MOCIEI0BATEILHOCTH U CIIOCOOBI € OK 01,
[Tonsitue npounsBoaHoi. DOpMyIIbI U 3amanusi. CBOMCTBA YUCIIOBBIX MOCeAoBaTeibHOCTEN. Onpeaenenne OK 02
2
npaswia AuQdepeHnpoBaHus IIpeziesia MocCJIeI0BaTeIbHOCTH. BhIUKCIIEeHnEe TpeeioB OK 03
nocaeaoBarenbHOCTeN. [Ipenen pyHKkmm Ha OECKOHEYHOCTH ’
OK 04,
49 2 2 [Tpenen pynkuuu B Touke. [Ipupamenue aprymenra. [lpupamenue OK 05,
GyHKIMN. OK 06,
50 3 2 3ajauu, TpUBOASIINE K IOHITHIO TPOU3BOAHON. Onpeenenue OK 079
MPOU3BOAHON. AJITOPUTM OTHICKAHUS MTPOU3BOTHOM IIK 1.3,
IIK 3.1
Tema 6.2 51 4 2

[Ipon3BoHBEIE CYMMBI, pa3HOCTH
IIPOU3BEIEHHUS], YACTHOTO

dopmynel auddepentupoanus. [Ipasuna muddepennmpoBanus
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Tema 6.3 52 5 Onpenenenne cnoxxkaon Gpynakmuu. [IponsBoanas
IIpon3BoHBIE TPUTOHOMETPUUYECKUX TPUTOHOMETPUUYECKUX (QYHKLUH.
dbynkumid. [IpousBoHas CI0KHON
(hyHKIIUH
53 6 [Tpon3BoHas CIOXKHON (PYHKIUU
Tema 6.4 54 7 [Toustue HenpepsiBHOM (yHKIMU. CBOWMCTBA HETIPEPHIBHOM (DYHKIIMH.
[TonsiTrie 0 HEMPEPHIBHOCTU (PYHKIINH. CBsi3b MEX/1y HEIIPEPBIBHOCTHIO U (D (HEepeHITUPYyEeMOCThIO (DYHKITHH
Mertoa nHTEpBANIOB B TOUKE.
55 8 ANTOpUTM pELIEHUSI HEPABEHCTB METOIOM UHTEPBAJIOB.
IIpakTH4yeckoe 3aHATHE
Tema 6.5 'eomeTpuueckuii u 56 9 ['eomeTpryeckuii CMbICI IPOU3BOIHON PYHKIIMU — YIIIOBOM
(U3HYECKUN CMBICT IPOU3BOIHON KOX(Q(UITMEHT KacaTebHOU K rpaduKy GYHKIIUK B TOYKE. Y paBHCHUE
KacaTeJIbHOH K TpaduKy HyHKINH.
57 10 ANTOpPUTM COCTaBIICHUS YpaBHEHUS KacaTeJIbHOM K rpapuky
byukun y=f(x). [IpakTnyeckoe 3ansiTue
Tema 6.6 58 11 duznyecknii (MEXaHMUECKU) CMBICI TPOU3BOIHOM — MTHOBEHHAs
DU3NYECKUI1 CMBICI TPOU3BOIHOM B CKOpPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
npodecCHOHATBHBIX 3aauax
Tema 6.7 59 12 Bospacranue u yOpiBaHue (pyHKIINH, COOTBETCTBHE BO3pACTAHUS U
MoOHOTOHHOCTH QPyHKIMH. Toukn yObIBaHUS (YHKIMH 3HAKY NMPou3BOAHOMN. [IoHsATHE MPOU3BOAHOMN
JKCTpeMyMa BBICILIETO OPSIKA, COOTBETCTBHE 3HAKa BTOPOIl MPOU3BOIHOM
BBITTYKJIOCTH (BOTHYTOCTH) (DYHKIIMM HA OTPE3KE.

60 13 3ajaun Ha MaKCUMyM 1 MUHUMYM. [[OHATHE aCUMIITOTHI, CIIOCOOBI UX
onpezeneHus. AITOpUTM Hccie1oBaHusl QYHKIIUU U TIOCTPOESHHUS €€
rpaduka ¢ MoMoIIb0 TPOU3BOAHON. [[poOHO-TMHEHAsS QyHKITUS
IIpakTnyeckoe 3aHsATHE

Tema 6.8 61 14 HccnenoBanue (yHKIIMM HA MOHOTOHHOCTB M ITOCTPOEHHUE IPpauKOB.

Uccnenoanme GpyHkumii u
MMOCTPOCHUE IPaPUKOB

IIpakTH4Yeckoe 3aHATHE
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62 15 2 WccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TIOCTPOEHHUE TPaHUKOB.
IIpakTHYeckoe 3aHATHE
Tema 6.9 Hanboibiliee 1 HauMeHbIIIEES 63 15 2 HaxoxneHrne HanboIbIIero 1 HaMMEHbIIEro 3HaYCHU (DYHKIIUH,
3HaueHUs QYHKITUU MOCTPOCHUE TPaKOB MHOTOYJICHOB C UCIIOJIB30BAaHUEM arapaTa
MareMaruuyeckoro ananusa I[lpakrnueckoe 3ansitue
Tema 6.10 64 17 2 Hanmenbiiee u Hanbosipiiee 3Ha4eHUE PYHKITUN
Haxoxnenue ontuMaabHOTO
pe3yibTaTa ¢ IOMOUIBIO POU3BOIHOMN
B MMPAKTHYECKHUX 3a7a4ax
65 18 2 Hauwmensiiee u HanbOounbliee 3HaueHue QYHKIIUU
IIpakTH4YecKoe 3aHATHE
66 19 2 Haumenbiiee u Hanbouipiiiee 3HaueHue PyHKITUU
IIpakTHYeckoe 3aHsATHE
Tema 6.11 67 20 2 ®opmynsl u npasuia auddepenunpoBanus. VccnenoBanue GyHKIHiMA
Pemenne 3anau. IlpousBoanas C TIOMOIIIBIO MPON3BOAHON. Hanbomnbliee 1 HanMeHbIIIee 3HAYCHUS
GbyHKIIUH, ee TPUMEHEHHE ¢byukun Konrpoabnas padora Ne 5.
Paszgen 7. MHororpaHHuKu 1 Tena BpaweHus (42)
Tema 7.1 08 1 2 [TonsiTie MHOTOTpaHHUKA. Ero sieMeHThI: BepuInHbl, pedpa, TpaHu. OK 01,
Bepmmnsl, pebpa, rpanu Huaronans. Ceuenue. Bollykible 1 HEBBITYKIIbIE MHOTOTPAHHUKH. OK 02
9
MHOT'OTpaHHUKA
OK 03,
Tema 7.2 69 2 2 onsTue npusMel. Ee ocHOBanus 1 GokoBbIe rpanu. Bricora mpusmer. | OK 04,
[Ipusma, ee cocTaBistonine, CEYCHUE. [Ipsimas 1 HakinoHHas npusma. [IpaBunbHas npusma. Ee ceuenue. OK 05,
[IpsiMas 1 npaBUIIbHAS IPU3MBI OK 06,
Tema 7.3 70 3 2 [Tapannenenumnes, CBOMCTBA MPSIMOYTOJIBLHOTO Tapayieenunesaa, Kyo. OK 07,
[Tapannenenunen, kyoro CeueHnue Ceuenue ky0a, mapajyienenumneaa 1K 1.3,
Ky0a, mapajIeNenuIeaa. IIK 3.1
Tema 7.4 71 4 2 ITupamuna u ee anemenTsl. Ceuenue nupamuasl. [lpaBunbHas

[Iupamupa, ee cocrapiAroLIKE,

nupaMua. Y ceueHHasi mupamuia
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CCUCHHUC. HpaBI/IJ'IBHaH nmupamMujaa.
Vceuennas nupamMuaa.

Tema 7.5 72 5 [Tnomans G0KOBOM M MOITHOM MOBEPXHOCTH MPU3MBI, TUPAMH/IBI
bokoBas u nosaHas NOBEPXHOCTh IIpakTnyeckoe 3ansATHE
IIPU3MBI, TUPAMHU/IBI
Tema 7.6 73 §) CuMMeTpHsi OTHOCUTEIBHO TOYKH, IPAMOM, MIIOCKOCTH. CUMMETpHS B
[Tpumepsl cumMmeTpuii B ipodeccu KyOe, mapajuienenumnesie, npusMe, nupamuie
Tema 7.7 74 7 CumMeTpus B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY
[Tpumepsl cumMmeTpuii B ipodeccun IIpakTuyeckoe 3aHsATHE
Tema 7.8 75 8 [TonsiTve nmpaBUIIBHOrO MHOrOrpaHHUKa. CBOWCTBA IPABUIIbHBIX
[IpaBuiibHBIE MHOTOTPAHHUKH, UX MHOTOTPaHHHUKOB.
CBOMCTBA
Tema 7.9 76 9 [Muiuuap u ero 3nemMenTsl. CedeHue HMIMHIPA (MapaielbHOe
[{unuHzap, ero coCTaBISAIOLIME. OCHOBaHUIO U ocH). PazepTka mumHapa IlpakTuy. 3ansaTue
Cedenue nuiIMHIpa
Tema 7.10 77 10 Konyc u ero snementsl. CedyeHue KoHyca (mapauienbHOe OCHOBAaHUIO
Komnyc, ero cocrasnsroniue. CeueHne U TIPOXO/IAIIIee Yepe3 BepIINHY), KOHUUecKue ceueHus. PazBepTka
KOHyca koHyca IIpakTnyeckoe 3ansaTue
Tema 7.11 78 11 VYceuennslit konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOTo
VYceuennslii konyc. CeueHune koHyca IIpakTnuyeckoe 3ansitue
YCEUEHHOT0 KOHYca
Tema 7.12 79 12 [ap u chepa. BzaumHoe pacmnonoxenue chepsl U TUIOCKOCTH.
[ap u cdepa, ux ceueHust Ceuenue mapa, chepst IlpakTnyeckoe 3aHsTHE
Tema 7.13 80 13 [Tonstre 06 06beMe Tena. O0beM Kyda U IPSIMOYTOJIBHOTO
[Tonsatue 06 oO6veme Tena. OTHOILIECHHE napaenenunena. OobeM npusmel U uuHApa. IlpakTudeckoe
00BEMOB MOI00HBIX TET 3aHATHE

81 14 OTtHomeHne 00HEMOB TTOTOOHBIX Te. ['eomMeTpruyuecknii CMbICTT
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ONpCACINUTCIIA 3-ro nmopsaaka

Tema 7.14 82 15 2 O0bembl mupamMubl U KoHyca. O0bem mapa. [Tnomanu
OOBeMBI 1 TIONIAIN TOBEPXHOCTEH nosepxHocrei Tein IlpakTudeckoe 3aHATHE
T
Tema 7.15 83 16 2 KoMOuHanmmu reoMmeTpuueckux Ted.
KomOuHamm MHOTOTpaHHUKOB | TEJ
BpalcHHS
84 17 2 KomOunaimu reomerpuueckux tei. [lpakrnyeckoe 3ansitue
Tema 7.16 85 18 2 Hcnonbp3oBanne KoMOUHALIMI MHOTOTPAHHUKOB M TEJ BPAIICHHS B
['eomerprueckne kKoMOMHAITUN HA MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax
MMPaKTHUKE
86 19 2 Hcnonp3oBaHre KOMOMHAIIMI MHOTOTPAHHUKOB M TEJI BPAILICHUS B
MPaKTUKO- OPUEHTUPOBAHHBIX 3a7a4yax. [IpakTuy. 3ansiTue
87 20 2 [ToaroroBka k KOHTpoJbHOU padoTe. [IpakTHUecKkoe 3aHsATHE
Tema 7.17 88 21 2 OOBEMBI U TUIONIA/IA TTOBEPXHOCTU MHOTOTPAHHUKOB U TEJ BPAILICHUS
Pemenue 3agay. MHOrorpaHHUKYU U Kourpoasnas padora Ne 6.
TeJla BpaIIeHUs
Pasgen 8. NepBooGpa3sHasa pyHKUMK, ee npuMeHeHU (144)
Tema 8.1 89 1 2 3aa4a 0 BOCCTaHOBIICHUH 3aKOHA JIBHKEHHUS 110 u3BeCcTHOU ckopoctr. | OK 01,
[TepBooOpasnas ¢pynknuu. [IpaBuna [TousiTue uaterpupoBanusi. O3HAKOMJICHHE C MOHATUEM HHTErpalia U OK 02
[V 2
HaxO0KJICHUS TIEPBOOOPA3HBIX nepBooOpaszHou it GyHKImu y=f(x). Pemenne 3a1aq Ha cBsI3b OK 03
nepBOOOpa3HOM U €€ MPOU3BOTHOMN, BEIYHCIICHUE TEPBOOOPA3HON st OK 0 4’
nanHoi pyHkiuu. Tabnuia hopMyI 11 HAXOKACHHUS >
nepBooOpasHbIX. M3ydeHue mpaBuiia BEIUMCICHHS IEPBOOOpa3HON OK 05,
IpakTHYecKoe 3aHsITHE OK 06,
OK 07,
Tema 8.2 90 2 2 3agauu, NPUBOIAIIKE K TOHATHIO ONIPEAECICHHOTO HHTETpaja — O K 1.3
[Inomanae KpUBOJIMHEWHOW TpaIeIUu. BBIYMCIICHUH TUIOIIAIM KPUBOJIMHEMHOM Tpanenuu, 0 NepeMeIeHnn K 3‘ 1 >

®dopmyna Herotona — JletiOauma

touku. [lonsarue onpenenéHHoro nHTErpaia. I'eomerpudeckuii u
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(bu3HYECKUI CMBICI OnpeielicHHOro naTerpaia. ®opmyna
Herorona— JleitOauna

Tema 8.4 91 3 2 ['eomeTpuyecKkuii CMBICH OMPEACIICHHOT0 UHTETpalia
[Tonsitue 06 ornpeneieHHOM UHTErpajie
Kak IUIOLIA A KPUBOJIMHEHHON
Tpanenuu
Tema 8.5 92 4 2 ['eomeTpuyeckuii CMBICH ONPEAEIIEHHOr0 uHTerpaia. @opmyna
OnpeaeiaeHHBIN HHTETPANl B )KU3HU Herorona - JleiiOHuna.
93 5 2 Pewienune 3a1au Ha npUMEHEHUE UHTErpaja JJis BBIYUCICHUS
dbuznueckux BenuuuH U mwiomiaaei. [Ipakruyeckoe 3ansitue
94 3) 2 [ToaroroBka k KOHTpOJILHOU padoTe. [IpakTHUYecKkoe 3aHATHE
Tewma 8.6 95 7 2 [TepBoobpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBooOpa3Hbix. Ee
Pemenue 3anau. [lepBooOpasnast npumeHeHue. KonrpoabHasi padora Ne7.
GbyHKIMH, €e TPUMEHEHNE
Paspnen 9. CteneHun un KopHu. CteneHHasa dyHKUuMA. (18 4)
Tema 9.1 96 1 2 IToHsiTHE KOpHA N-0M CTENEHU U3 IEUCTBUTEIBHOrO yncia. OyHKINU OK 01,
% n o
CrenenHas QpyHKIIMsI, €€ CBOMCTBA y= T T ——— rpabuKH. OK 02,
- - OK 03,
o7 2 2 CBoiicTBa KOpHS N-0i CTENEHHU. OK 04,
Tema 9.2 98 3 2 [Ipeobpa3zoBanre UppaMOHAIbHBIX BBIPAXKEHUH. OK 05,
I[IpeoOpa3oBaHKe BHIPAKEHUI C OK 06,
KOPHSIMHU N-OH CTENEHH OK 07,
y IIK 1.3
99 4 2 [IpeoOpa3zoBanre uppanuoHanbHbIX BelpaxkeHuil. [IpakTuyeckoe IIK 3 1’
3aHsATHE :
Tema 9.3 100 5 2 [TonsiTHE cTENEHN ¢ THOOBIM PAIIMOHAIBHBIM ITOKA3aTeNeM.

CBOIICTBa CTEIICHU C palluOHAJIbHBIM U
,Z[GI\/'ICTBI/ITCJIBHBIM noxKasarcjisiMu

Crenensble (QyHKIIMH, X CBOUCTBA U TpapuKu
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Tema 9.4 101 5) 2 PaBHOCHUIIBHOCTD MPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenue nppanmoHaaibHbIX MeTo/bl uX peleHus.
YpaBHECHHUN M HEPABEHCTB
102 7 2 Pemienue nppanroHanbHbIX YPABHEHU U HEPABEHCTB.
IIpakTu4yeckoe 3aHsATHE
Tema 9.5 103 8 2 Onpenenenne crerneHHoN QpyHKIuu. Vcnoip3oBaHue ee CBOMCTB IIPH
Crenenu u kopau. CteneHHast pelieHny ypaBHeHH 1 HepaBeHCTB. [IpakTnyeckoe 3aHsiTHe
(byHKIIHS
104 9 2 KonTpoasnas padora Ne 8.
Paszgen 10. NokasaTenbHasa cdyHkums. (16 4.)
Tema 10.1 105 1 2 CteneHb C IPOU3BOJIbHBIM JIEUCTBUTEIBHBIM MTOKA3aTEIIEM. OK 01,
[TokazarenbHas QyHKIHS, €€ CBOMCTBA OnpeneneHre IoKa3aTeIbHOM PYHKIIMH, €€ CBOMCTBA U I'paduK. OK 02
9
106 2 2 3HaAKOMCTBO C IPUMEHEHUEM TTOKa3aTeIbHOU (PyHKITMHU. Perenune OK 03,
MOKa3aTeIbHBIX YPAaBHEHUHN (PYHKIIMOHATHHO-TPAPUIECKUM METOIOM. OK 04,
IpakTHYecKoe 3aHsATHE OK 05,
N OK 06,
Tema 10.2 107 3 2 Pemienune noka3arenbHbIX YpaBHEHUN METOJIOM YPaBHUBAHUS 0
Pemenue moka3arenbHbIX YpaBHEHUHN U MoKa3arelieil, METOJIOM BBEJICHUSI HOBOW MEPEMEHHOM. OK 07,
HEpPaBCHCTB IIK 1.3,
N IIK 3.1
108 4 2 Pemenune nmokazarenbHbIX YpaBHEHHH (PYHKIIMOHAIBHO-TPadUIECKIM
METOA0M
109 5 2 Pemenue nmoka3arenbHbIX HEpaBeHCTB. IIpakTHyeckoe 3aHATHE
Tema.10.3 110 6 2 Pelenue cucreM nmokasaTesbHbIX YPaBHEHHI.
CucTeMbl TTOKa3aTeIbHBIX YPaBHCHUH
Tema 10.4 111 7 2 Pemienune noka3arenbHbIX YpaBHEHUN METOJIOM YPABHUBAHUS

Pemenwue 3anau. [TokazarensHas
byHKIHS

IoKa3areyiel U METOJ0M BBEICHUSI HOBOW epeMeHHOM. Pelienue
MoKa3aTeNbHbIX HepaBeHCTB. IIpakTHyeckoe 3aHATHE




46

112 8 2 KonTpoabsHnas padora Ne 9.
Pasgen 11. llorapudmebl. Jlorapucpmmyeckasn cpyHkums (28 u.).
Tema 11.1 113 1 2 Jlorapudm uucina. OK 01,
Jlorapudm uuncna. JlecaTruunbrii u OK 02
v 9
HaTypaJIbHBINA JIOTapu(pMbI, YKCIIO €
Yp pud OK 03,
114 2 2 JlecATHYHBIN U HATYPaAIbHBIN J0rapu (MBI, YHCIIO € OK 04,
N OK 05,
Tema.11.2 115 3 2 CaoticTBa JiorapuMoB. OK 06
CaoiicTBa sjorapumos. Oneparust OK 07’
Jorapu(pMUPOBAHUA 2
piGitp TIK 1.3,
116 4 2 Onepanus norapudmupoBanus. [IpakTuyeckoe 3ansitue IIK 3.1
Tema 11.3 117 5 2 Jlorapudmuueckas pynkuusa. Onpenenenue. CBOHCTBA.
Jlorapudpmuueckas pyHkuus, ee
CBOMCTBa
118 6 2 Jlorapudmuueckas hpyHKIMS U €€ rpaduk..
Tema 11.4 119 7 2 [TonsTre norapudmuueckoro ypaBHeHus. Oneparus
Pemenne norapudmudeckux noteHuupoBanus. [lpakrnyeckoe 3ansiTue
YpPaBHEHUI U HEPABEHCTB
120 8 2 Tpu OCHOBHBIX METO/1a PEIIeHUs JIOTapu(PMUIECKUX YpaBHEHHIA:
(byHKIIMOHATBHO-TpaUUECKUil, METO MOTEHIIMPOBAHUS, METO/T
BBEJEHUs HOBOM niepeMeHHO. [IpakTuyeckoe 3ansaTHE
121 9 2 Jlorapudmudeckue HepaBEeHCTBA.
122 10 2 Jlorapudmuueckue HepaBeHcTBa. Pemenus. [IpakTuy. 3ansitue
Tema 11.5 123 11 2 AJITOPUTM pEIICHUS] CUCTEMBI YpaBHEHUN. PaBHOCUIIBHOCTD
Cucremsl JorapuMuIecKux norapuMHUECKUX ypaBHEHUIN U HEPABEHCTB
YpaBHEHUU
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Tema 11.6 124 12 2 [Tpumenenue norapudma. Jlorapupmuueckas cupaiib B npupoje. Ee
JlorapudMel B mpupojIe U TEXHUKE MaremaTuuyeckue cpoiicTBa IIpakTuyeckoe 3aHATHE
125 13 2 IIpakTu4yeckoe 3ansiTHE
Tema 11.7 126 14 2 Jlorapudpmuueckas ¢pynkuus. Pemenne npocteimmx
Pemenue 3anau. Jlorapudmer. JorapupMHUECKUX yPaBHEHUI
Jlorapudmudeckast GyHKIIHS. KonTpoabHas padora Ne 10.
Pa3znen 12. MHuo:kecTBa. DiieMeHThI Teopuu rpagos (10 u.)
Tema 12.1 127 1 2 [Tonsitue MuoxectBa. [loamuoxkecTBO. Oniepaiiiu ¢ MHOKECTBaMHU. OK 01,
MHoxecTBa OK 02,
Tema 12.2 128 2 2 Omnepaiuu ¢ MHOKecTBaMU. Perienue npukiaaHbix 3aiad. OK 03,
Onepanuy ¢ MHOXKECTBAMU IIpakTHYecKkoe 3aHATHE OK 04,
OK 05,
Tema 12.3 129 3 2 [Tonsitue rpada. Cs3HbIA Tpad, qepeBo, HUKI rpad Ha IUIOCKOCTH OK 06
Ipade OK 07,
130 4 2 I'pader. IlpakTHYECKOE 3aHATHE IIK 1.3,
Tema 12.4 Pentenue 3amay. 131 5 2 Onepanuu ¢ MHOKecTBaMU. OnrMcaHNue peanbHbIX CUTYAIIUH C IK 3.1
MHuoxecTBa, ['padsl 1 uX MpuMeHeHne MOMOIIbI0 MHOKECTB. [IprMeHeHune rpadoB K penIeHuo 3a/1ay.
KounrpoabsHnas padora Ne 11.
Pa3nen 13. DiieMeHTbI KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BepoOsITHOCTEH (22 4.)
Tema 13.1 132 1 2 OcHOBHBIE TOHATHUS KOMOMHATOPHKH. OK 01,
OCHOBHBIC OHATHSI KOMOMHATOPHKHU OK 02
133 2 IIepecranoBku, pazMenieHus, couetanus. [lpakruy. 3ansaTue 8§ 82 >
Tema 13.2 CoObITHE, BEpOSITHOCTH 134 3 2 CoBMeCTHBIE U HECOBMECTHBIEC COOBITHSA. TE€opeMbl 0 BEPOATHOCTH OK ()5:
coObITusi. Co’KeHHE U YMHOKCHHUE CYMMBI COOBITHH. Y CITOBHASI BEPOSITHOCTD. OK 06
BEPOSITHOCTEM OK 07’
135 4 2 3aBHCHMBIE M HE3aBHCHMBIE COOBITUS. T€OpPEMBI O BEPOSITHOCTH IIK 1.3,

MIPOU3BEICHUS COOBITHH.
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Tema 13.3 136 5 2 OTHOCHUTENBHAs YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMUBOCTH. TIK 3.1
BeposiTHOCTB B ITpodecCHOHATBHBIX
3aJa49ax
137 6 2 CrarucTuueckoe ornpezesieHne BeposiTHOCTH. O1ieHKa BEpOSTHOCTH
CcOOBITHS.
Tema 13.4 138 7 2 Buapel ciyyaiinbix BennuuH. OnpeaesneHue JUCKpPEeTHOM CiiydyailHOM
JluckpeTHas ciiyvaiiHas BETUYMHA, BEJIUYUHLI.
3aKOH €€ pacIpeIelICHHs
139 8 2 3aKoH pacnpeaeneHuss AUCKPETHOM cilydailHoW BennuuHbl. Ee
YHUCJIOBBIC XapaKTEPUCTHKH.
Tema 13.5 140 9 2 Bapuanuonssiii psana. [1oauron 4actor u rucrorpamma.
3aJaun MaTeMaTHYECKON CTATUCTHKH CratucTH4ecKue XapaKTepUCTUKH Psiia HAOII0JaeMbIX JTAHHBIX.
IIpakTu4yeckoe 3aHsATHE
Tema 13.6 141 10 2 [TepBuunas oOpaboTKa cTaTucTUYECKUX NaHHBIX. [ paduueckoe ux
CocraBrienue TabIUI] ¥ [UarpamMm Ha npeacrasienre. HaxoxaeHne cpeJHuX XapakTepUCTHK,
MPaKTHKE HaOmoaeMbIX JaHHBIX. [IpakTHYeckoe 3aHsiTHE
Tema 13.7 142 11 2 DnemeHThl KoMOUHaTOpUKH. COOBITHE, BEPOSITHOCTH COOBITHS.
Pemenue 3ana4. DneMeHTsI CrnoxxeHue u ymHokeHue BepositHocTel. KonTposibHas padora Ne
KOMOWHATOPUKH, CTATUCTUKHN U TEOPUU 12.
BEPOSITHOCTEN
Paszgen 14. YpaBHenus u HepaBeHcTBa (26 4.)
Tema 14.1 143 1 2 PaBHOCMIIBHOCTH yYpaBHEeHHH. OOIIME METOBI PEIICHUS . OK 01,
PaBHOCHIIBHOCTD ypaBHEHUI U OK 02
9
HepaBeHCTB. OO0IIUEe METO/IBI PEIICHUS
OK 03,
144 2 2 Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIbI0 YypaBHeHU. [IpakTHYeckoe OK 04,
3aHATHE OK 05,
N N OK 06,
Tema 14.2 145 3 2 ['padpuaeckuii MeTox perieHUs: ypaBHEHHU 1 HEPABEHCTB OK 07
1

I'paduyueckuii MeTO I pelIeHUs

IIpakTHYecKoe 3aHATHE
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YpaBHECHHUI, HEPABEHCTB IIK 1.3,
IIK 3.1
146 4 2 Mertoa nHTEpBaNOB pelieHus HepaBeHCTB. [IpakTuyeckoe 3anaTHE
Tema 14.3.YpaBHeHus u HepaBeHcTBa ¢ | 147 5 2 Mognynb. Ilpocreiiinie ypaBHEHUs] 1 HEPABEHCTBA C MOJYJIEM
MoAyJIeEM
148 5) 2 [IpuMmeHeHrne paBHOCUIIBHBIX TIEPEX0JIOB B OMPEICICHHBIX TUIAX
YPAaBHEHUI U HEPABEHCTB C MOAYJIEM.
Tema 14.4.YpaBHeHus u HepaBeHcTBa ¢ | 149 7 2 OcHOBHBIE METO/IbI PELLIEHUS TOKA3aTEJIbHBIX YPAaBHEHUN U
rnapamMmeTpamu HEPABEHCTB, JIOTapU(PMHUUECKUX YPABHCHHI U HEPABCHCTB.
150 8 2 OCHOBHBIE METO/IbI PELLICHUSI I0KA3aTEIbHbBIX YPAaBHEHUHN U
HEPABEHCTB, JOrapu(MHUUECKUX YPAaBHEHHUM U HEPABEHCTB.
IIpakTH4yeckoe 3aHATHE
Tema 14.5 Cocrasnenue u pelenne 151 9 2 TpUroHOMETPUYECKUE YPABHEHUS U METOAbI UX PELLECHHUS.
npodec-cuoHarnbHbIX 3aga4 C NoOMOLLIbH HpaKaneCKoe 3aHATHE
YpaBHEHUN
Tema 14.6 152 10 2 Pemienne TeKCTOBBIX 3a/1au MPO(ECCUOHAIBHOTO COAEPKAHUS.
Pemrenue 3anau. YpaBHeHUs 1 HEPABEHCTBA. HpaKTI/IquKoe 3aHATHUC. HpaKTuqecKoe 3aHATHE
153 11 2 Hrorosoe 3ansaTHE
Koncyabranus nepea sx3amenom | 154 12 4
KouncyabTanus nepea 3xk3amenom | 155 13 2
Ox3amen | 156 6
Bcero: 332
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3. YCJIOBUSA PEAJIM3ALIMU TTPOI'PAMMBI
OBLIEOBPA30OBATEJIbHONH YUEBHOU JIUCHHUTIJIUHBI

3.1. TpeOoBaHUsI K MATEPHAIbHO-TEXHHYECKOMY 00ecriedeHnI0

Peaﬂﬂsauym ImporpaMmsbl TUCHUIINIMHBI IIPCAIIOJIAracT HAJINIUC y‘{€6HOFO
KaOWHETa MaTEeMaTHKH.

[ToaroToBKka BHEAyAMTOPHOM PabOTHI JOKHA OOECIEYMBATHCS JOCTYIIOM
KaXJI0ro oOyyaromierocss kK 6azam JaHHBIX U OuMOnHoTeuHbpIM GoHaaM. Bo Bpems
CaMOCTOSATEILHON IMOATOTOBKH, OOyYarOIIHEeCsS JOJDKHBI OBITh 00eCIeUeHBI
JOCTYIIOM K ceTu MIHTepHeT.

O6opynoBaHue yueOHOTO KaOMHETA:
— TOCAJ0YHBIC MECTA IO KOJIMYECTBY O0YJArOITIXCS;
— pabodee MeCTO IpernoaBaTers;
—  KOMIUIEKT Y4eOHO-HaTJISTHBIX ITOCOOMIA.

TexHuueckue cpeacTBa 00yUeHUs:
— TIEPCOHAIBHBIN KOMITBIOTED;
— MYJIbTUMEIUNHHOE 000pyI0BaHHE.

3.2. UudopmannoHHoe odecneuyeHue 00yueHust

— Jna peanuzanuu mporpaMmbl OMOJIMOTEUHBIN (QOHA 00pa3zoBaTelbHON
OpraHu3allid WMeeT TMedaTHble W/WIW SJEKTPOHHBbIE O0pa3oBaTelIbHBIE U
WHQOpPMAIIMOHHBIE  PECYpPChl, PEKOMEHJOBAaHHbIE [JII  HCMOJb30BaHUS B
o0pa3oBaTeIbHOM MPOLECCE, HE CTApUIE MATH JIET C MOMEHTA U3JaHUS.

— Ilepeyenr  y4eOHBIX W3aHUM, HNuTepner-pecypcos,
JOITOJIHUTEIIBHOM JTUTEPATYPhI

OCHOBHBIE HCTOYHUKH:

1. AmumoB III.A. Maremaruka: anreOpa M Hayajga MaT€MaTUYECKOrO aHaW3a,
reoMmeTpusi. AnreOpa u Hauana MmaTemMaTudeckoro ananusa. 10-11 kmaccer: yue0.
st oOuieoOpa3oBar. opraHu3anuii: 0a30Bbld M yriiyOsl. ypoBHH /
[II.A.AmumoB, FO.M.Konarun, M.B.TkaueBa u np.]. — M.: IIpocaernieHue,
20109.

2. Aranacsn JI.C. Maremaruka: anrebpa U Hadajla MaTeMaTHYECKOrO aHaIu3a,
reometrpusi. ['eomerpus. 10-11 xmacce: y4eb. nans  oOmieoOpa3oBar.
opranuzanuii: 0a3oBeiii U yrayos. ypoBHu / [JI.C. AranacsH, B.®D.byty30B,
C.b.Kanomiuies u np.]. — M.: IIpocsemnienue, 2019.
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I[OHOJIHI’ITQJILH])IC HCTOYHUKMH:

1.

9.

bammakos M.U. Anrebpa m Hauajga mMaTeMaTHUeCcKOro aHanu3a (6a30BbIH
ypoBeHb). 10 k1. — M., 2014.

bammakos M.U. Anrebpa m Hauajga mMaTeMaTHUYeCKOTo aHanu3a (06a30BbIH
ypoBeHnb). 11 k1. — M., 2014.

bammmakos M.M. Matemaruka (6a3oBbiii ypoBeHb). 10—11 k1. — M., 2014.
bammvakos M.W. Maremaruka: 10 k1. COopHuK 3amad: yueb. mocobue. — M.,
2004.

KommoropoB A.H. u np. Anreb6pa u Hayama aHanmuza. YueOnwmk maus 10-11
KJIaCCOB 00111e00pa3oBaTeNbHbIX yupexaenuid. M.: IIpocsemenue, 2003.
Konsrun FO.M. u ap. Maremaruka (Kuura 1). — M., 2003. 9. Konsarun FO.M.
u ap. Marematuka (Kuaura 2). — M., 2003. UnTepHeT-pecypchbi:
Matematrka B OTKpBITOM KOJuIemke hitp://www.mathematics.ru

Math.ru: Maremaruka u obpasoBanue http://www.math.ru

MocKOBCKHIA LUEHTP HEMPEPHIBHOIO  MAaTEMAaTUYECKOTO

o0Opa3oBaHUS (MLIHMO) http://www.mccme.ru
EqWorld: Mup matematuueckux ypaBHeHuit http://eqworld.ipmnet.ru
Exponenta.ru: o6pazoBarenbHbIil MaTEMAaTUUECKUNA CAlT
http://www.exponenta.ru
Bces  snmeMeHTapHas — MareMmarHka: Cpennsis ~ MaremaTudeckas
UHTEepHeT-1Koja http://www.bymath.net
I'paduku pyuxuumii http://graphfunk.narod.ru
JlumakTHaecKkrue MaTepraibl o HPOpMaTHKe U MatemaTuke http://comp-
science.narod.ru
WutepHeT-ipoekT «3amaum» http://www.problems.ru

10. Tazera «Martematuka» http://mat.1september.ru
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOU
JAUCHUIIJINHBI
KoHTpoJib 1 0LleHKa pe3ylIbTaTOB OCBOEHUS 00111€00pa30BaTeIbHOMN
JUCLHUIUIMHBI PACKPBIBAIOTCA YEPE3 AUCIUIUIMHAPHBIE PE3YyJIbTaThl, HAPABICHHBIE
Ha (GOopMUpPOBaHUE OOIMIMX U MPOPECCHOHATBHBIX KOMIETEHIIHA M0 TeMaM
CoJIep KaHMs y4eOHOro MaTepuara.

Oowmas / npogeccuonabHast
KOMIICTeHIS Tema Tun oueHOYHbIX MePONPUATHS
OK 01. Beibupats cioco0sl Tema 1 TectupoBanue
pemenus 3axa4d Tema 2 VYerHbIl onpoc
npo(hecCuOHaNbHON Tema 3 MareMaTHYeCKHi TUKTAHT
ACATCIIbHOCTH ITPUMCHUTCIBHO Tema 4 NunuBuayanbHast caMocTosATeIbHas paboTa
K pasiinaHbIM KOHTCKCTaM Tema 5 [IpencraBnenue pe3ysbTaToB NPAKTHYECKUX
Tema 6 paboT
Tema 7 KonTponbnas pabora
Tema 8 Brinonnenne s3x3aMeHallMOHHBIX 3aJaHnui
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tewma 14
OK 02. Mcnonb3oBaTh Tema 1 Tectuposanue
COBPEMEHHEIE CPENCTBA Tewma 2 VYcrHbIil onpoc
MOMCKA, aHAIN3a U Tema 3 MatemaTuueckui JUKTAHT
MHTEPIPETAuK HHPOpMAIH, Tema 4 NunuBuayanpHas caMOCTOSITENIbHAs paboTa
1 HHQOPMAIOHHEIC Tema 5 IIpencrasnenue pe3ybTaToB MPAKTUUYECKUX
TEXHOJIOTHH /17151 BHITTOJIHEHU S Tema 6 pabor
3aj1a49 NpoQeccHOHaNbHOU Tema 7 KoHTposbHas padota
ACATEILHOCTH Tema 8 BrinonHenue 3x3aMeHalIMOHHBIX 3aJaHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tewma 14
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OK 03. IlmanupoBats u Tema 1 TectupoBanue
peaTn30BBIBaTh COOCTBEHHOE Tema 2 VYerHbIl onpoc
npodecCHOHaTBHOE U Tema 3 MaremaTuyecKuid TUKTAHT
JIMIHOCTHOC pa3sBUTHC, Tema 4 NunuBuayanbHast caMocTosTeIbHas paboTa
[PEANPUHUMATEIIbCKYIO Tema 5 IIpencraBnenue pe3ysbTaToB NPAKTHYECKUX
JESITeNIbHOCTD B Tema 6 pa6or
npodeccronanbHoii chepe, Tema 7 KonTponbHas pabora
HCHOJIL30BATD SHAHMA HO Tema 8 BhINOJIHEHKE SK3aMEHALMOHHBIX 3a1aHUH
(¢buHaHCOBOM TPAaMOTHOCTH B Tema 9
Pa3IMYHBIX KU3HEHHBIX Tema 10
CUTYalUAX Tema 11
Tema 12
Tewma 13
Tewma 14
OK 04. DddexTuBHO Tema 1 TectupoBanue
B3aMMOJICHCTBOBAThH U pabOTaTh Tema 2 VYerHbIl onpoc
B KOJIJIEKTUBE U KOMaHIe Tema 3 MaremaTuyecKuii TUKTAHT
Tema 4 NunuBuayanbHas caMocTosTenbHas paboTa
Tema 5 [IpencraBnenue pe3ysbTaToB NPAKTHYECKUX
Tema 6 pabort
Tema 7 KonTponbnas pabota
Tema 8 Brinonnenne 3x3aMeHalMOHHBIX 3aJaHui
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
OK 05. Ocy1ecTBasiTh YCTHYIO Tema 1 TectupoBanue
Y TTUCbMEHHYIO Tema 2 VYcrHbIl onpoc
KOMMYHHUKAIIUIO Ha Tema 3 MaremaTHuecKuid JUKTAHT
FOCYyNapCTBCHHOM S3bIKE Tema 4 NunuBuayanbHast caMocTosTenbHas paboTa
Poccuiickon ®enepann ¢ Tema 5 [IpescraBiieHne pe3ybTaTOB MPAKTHYECKUX
y4eToM 0CcoOeHHOCTEH Tema 6 pabor
COLIMATIBHOTO U KYJIETYPHOTO Tema 7 KonTponbnas padora
KOHTCKCTa Tema 8 BrinosiHEHUE PK3aMEHAIMOHHBIX 3aIaHHI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13

Tema 14
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OK 06. ITposaBnsaTh Tema 1 TectupoBanue
TPaKIaHCKO- TATPUOTHYECKYIO Tema 2 VYcTHBIH onpoc
MO3UIHI0, IEMOHCTPUPOBATH Tema 3 MaremaTudeckuii JUKTAHT
OCO3HaHHOC MOBC/ICHUC Ha Tema 4 NunuBuayanpHas caMoCTOATEIbHAS padoTa
OCHOBE TPaJIUIHMOHHBIX Tema 5 [IpencraBieHue pe3yabTaToB MPAKTHUYESCKUX
00111eYeIOBEYECKUX IEHHOCTEMN, Tema 6 pabor
B TOM HHCIIE € y9CTOM Tema 7 KonrposnbHast pabota
rapMOHH3aluu Tema 8 BelnosHeHUe K3aMEHAMOHHBIX 3aJaHuil
MEKHALIMOHAJIBHEIX U Tema 9
MEXPEIIUTHO3HBIX OTHOIICHUH, Tema 10
MPUMEHSATH CTaHIaPThI Tema 11
AHTUKOPPYIIIMOHHOTO Tema 12
ITOBECHUS Tema 13
Tema 14
OK 07. CopeiicTBOBaTh Tema 1 TectupoBanue
COXPAHEHHUIO OKPYKarOLIEH Tema 2 VYcrHbiit onpoc
CpeIIbI, PECYpPCOCOCPEKCHHIIO, Tema 3 MaremaTuuecKkuii JUKTAHT
NPUMEHATH 3HAHHSA 00 Tema 4 NunuBuayanbHast caMocToATeIbHas paboTa
M3MCHCHUM KJINMaTa, Tema 5 [IpencraBnenue pe3ysbTaToB NPAKTHYECKUX
MPUHIUIIBI OEPEHKITUBOTO Tema 6 pabot
MPOH3BOACTBA, S PEKTHBHO Tema 7 KonTponbhas padora
ACUCTBOBATD B YPC3BbITaNHBIX Tema 8 BEINONHEHUE SK3aMEHAIMOHHBIX 3aJaHAN
CUTYaIUAX Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
IIK 1.3 Tema 1 TectupoBanue
OdopMIIATE TEXHUUECKYIO Tema 2 YcTHBIN onpoc
JOKYMEHTALMIO Ha Tema 3 Marematudyeckuii TUKTAHT
IPOCKTHPYEMBIC YCTPOKCTBA Tema 4 NunuBuayanpHas caMOCTOSITENIbHAs paboTa
Tema 5 [IpencraBnenue pe3yabTaToB MPAKTUUECKUX
Tema 6 pabort
Tema 7 KonTtponbHas pabora
Tema 8 BrinmonHeHne 3k3aMeHallMOHHBIX 3aJaHnu
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
IK 3.1 Tema 1 TectupoBanue
IIpoBOIUTE KOHTPOJIb Tema 2 YceTHBIT onpoc
I1apaMeTpOB, THarHOCTHKY U Tema 3 MareMaTn4ecKuil TUKTAHT
BOCCTaHOBJICHUC Tema 4 NunuBuayanbHast caMoCcTosTeIbHAs paboTa
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paboTocrocoOHOCTH ITU(POBBIX
YCTPOHCTB KOMIIBIOTEPHBIX
CHCTEM M KOMIUIEKCOB

Tema 5
Tema 6
Tema 7
Tema 8
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14

[TpencraBnenue pe3yabTaTOB MPAKTHYCCKUX
pabor

KonrposnbHast pabota

BbinosHeHHE 9K3aMEHAIIMOHHBIX 3aJaHUiI




