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PACCMOTPEHO 1 COT'JTACOBAHO metoanueckoit komuccuein Konemxa
CeBepoaoHenkoro Texnonorundeckoro nHcTuTyTa (hunuan) I'bOY BO «JII'Y
um. B. Jlans»

[Tporokon Ne 01 ot «05» centsiops 2025 r.

Pa3zpaboTana Ha ocHOBe (hellepaibHOrO roCyapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CpeHero npodecCuoHaIbLHOT0 00pa30BaHusl, YTBEPKIECHHOTO IPUKA30M
Muno6puayku Poccun ot 17.05.2012. Ne 413 (3apeructpupoBan B Muntocte Poccun
07.06.2012 Ne 24480 (manee ®I'OC COO), npumepHOii paboueit mporpaMmbl
0011e00pa3oBaTeIbHON JUCIUIUIMHBI «MaTtemMaTikay 11 MpoecCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHu3aIui.

[Ipencenarens koMuccuu 3aMeCTUTEINb TUPEKTOPa
‘.ﬂ),fvl"::}('é" ,l/ ¥
N7 ' B.H. Jleckun v }'/ P.I1. ®unb
[ 7 L7
CocraButenb(u):

ApymanoBa Upuna MBanosHa, npenonasatens CIIO Komnemxa CeBepooHEIKOTO
TexHoJornueckoro uucruryta (gpuman) ®I'bBOY BO «JIT'Y um. B. lansy.

Pabouas nporpamMmma paccmoTpeHa u corinacoBana Ha 20 /20 y4eOHbIN 1O
[TpoTokos Ne 3acemanna MK or«  » 20 1.
[Ipencenarens MK

Pabouas mporpamma paccMoTpeHa u corjacoBana Ha 20 /20 y4eOHBIN roj
[Tpotokom Neo 3acemanust MK o« » 20 1.
[Ipencenarens MK

Pabouas nporpamma paccmoTpena u corinacoBana Ha 20 /20 y4eOHbIN 1O
[TpoTokos Ne 3acemannua MK ot «  » 20 T
[Ipencenarens MK

Pabouas mporpamMma paccmoTpena u corsiacoBaHa Ha 20 /20 y4eOHBbII roa
[Tporokoi Ne 3acemanust MK or «  » 20 T
[Ipencenarens MK
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1. Oo6masn XapaKTepUuCTHKA padouei NMPOrpamMmmbl
001meo0pa3oBaTeJbHOM
TUCIHUANIMHBI

1.1. OO6meoOpa3zoBaTenpHas JIUCHMIUIMHA «MaTeMaTuka»  SBISIETCS
00s3aTeNTbHOM  YacThi0  00IIe00pa3oBaTEIbHOTO IUMKJIA  00pa3oBaTeIbHOMN
nporpammbl B cootBeTcTBUU ¢ PI'OC B CIIO mo cneunansHoctu 13.02.13
DKCILIyaTANUs U 00CIy:KMBAHHUE JIEKTPUYECKOI0 M 3JIEKTPOMEXaHNYECKOT0
odopyaoBaHus (10 OTpacjsiM), peaiqn3dyeMoil Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHus.

[Iporpamma pa3paborana Ha ocHoBaHuM TpeboBanuii PI'OC cpeanero
o01iero o0pa3oBaHus ¢ y4eTOM Ipo(decCHOHaTFHON HAMMPaBICHHOCTH TOJTy9aeMOn
CTHICIIHAIEHOCTH.

1.2. lesn ¥ muIaHUPyeMble Pe3yJbTAThl 0CBOEHUS JUCITUTIIIMHBI
1.2.1. lean u 3aga4y JTUCHUILIMHBI:

Conepxanve mporpaMMbl oO1mieoOpazoBaTenpbHol  auctuiuimael OY 1.07
«MarteMaTuka» HalpaBJICHO Ha [JIOCTUKEHHUE pE3yJIbTATOB €€ W3y4YCHHS B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO ¢ yyerom mpodecCHOHATBHON
HarnpasiieaHoctr OI'OC CIIO

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHUsI 00111€00pa3oBaTeIbHOM
aucuIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne JUCITUIUIMHA UMEET NMPpU (OPMHUPOBAHUU U PA3BUTHH
o6mux komnetreHui (nanee — OK) u npodeccnoHalIbHBIX KOMITIETCHITUN (anee —
[1K).



OO0mue Ilnanupyembie pe3yabTaThl 00y4eHU s
KOMIIETEHIIUH Oo0mme JAucunnmianHapHbie

0K 01 - - TOTOBHOCTb K TpPYAY, OCO3HAaHHWE LIEHHOCTH | - BJIAJETh METOJAMM JO0KAa3aTeJIbCTB, AJITOPUTMAMHU pELICHUs

BriGupate crmoco0Op1| MacTepCTBa, TpyAOIO0HE; 3ama4; yMmeHue (OopMyIUpPOBATH ONPEICICHUS, aKCHOMBI U TEOPEMBI,

pelieHus 3amad| - FOTOBHOCTD K AKTUBHOU JEATEILHOCTH | NPUMEHATh MX, IPOBOAUTH JOKA3aTEIIBHBIC PACCYXKACHHUS B XOHE

npoEeCCUOHATLHON | TEXHOJIOTMYECKOH W  COIMAJbHOW HANpPAaBICHHOCTH, | PEIICHUS 3a/1a4;

NEeSITEIbHOCTH CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATh U - YMEThb OIEpPUPOBaTh MOHATUSIMH: CTENEHb YHWCIA, Jorapum

NPpUMHHUTEIBHO K| - CaMOCTOSATENBHO BBINOJIHATH TaKylo | YMCJIa; yMEHHME BBINOJIHATH BBEIYMCIEHUE 3HAUYEHUI U IpeoOpa3oBaHus

pa3InIHbIM JIeSATEIIbHOCTD; BBIPAKEHUI CO CTENEHSAMHU U JiorapupmMamu, IpeodpazoBaHus IpoOHO-

KOHTekeTaM - HHTEpEC K pasIuYHbIM cepam | PALMOHANBHBIX BHIPAKCHUH;
npodeccuoHaNbHOM NesSTeNbHOCTH, - YMETh OIepUpOBATH HOHSTUAMU: panroHaIbHbIE,
- OgnageHue YHUBEPCAIBHBIMU y4eOHbpIMU | MPPANMOHAIBHBIC, II0Ka3aTe/IbHBIC, CTEINCHHBIE, norapupMUUIECKHE,
[I03HABATEJILHBIMU IEHCTBUSAMU: TPUTOHOMETPUUECKUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI; - YMETh
- a) 6a30BbIE TOTHYECKUE JeHCTBHSA: ONEpUPOBATh  IMOHATHAMHU:  (DyHKIHMSA, HempepblBHAas  (QyHKIHS,
) CAMOCTOSTENBEHO (bopMyHpOBATH 4 | TPOM3BOIHAs, TEPBOOOpA3Hasi, —ONPEICICHHBINI HHTETpa; —yMmeTh
aKTyanM3upoBaTh  mpobieMy, — paccMaTphparh  ee | HAXOAMTb  NPOM3BOJHBIE  DJIEMEHTAPHBIX q)yHKuHUH, UCIIONb3Ys
BCECTOPOHHC; CIIPpaBOYHBIC MATCPpHUAJIBI, MCCICAOBATH B TMPOCTCUIINX CIydasax
) CTAHABNMBATS CYICCTBCHHBIA MPU3HAK WA GbyHKIIMM Ha MOHOTOHHOCTB, HaXOJHTE HauOOJbIlIEe U HAaUMEHbIIINE
OCHOBAHWS Ui  CpaBHeHHs, Kiaccudukamumu 1w | SHAICHHA dbyHKIM;  cTpouTh  TrpadUKM ~ MHOTOWIEHOB  C
060OIIEHHS; HCIOJIb30BaHUEM almapaTa MaTeMaTHYeCKOro aHajn3a;
i ONpENeNATh  TETM  [IGATENBHOCTH,  337ABaTh | MPUMEHATHh MPOU3BOJHYIO MPHU PELICHUU 337a4 Ha JABUKEHUE;

napaMeETpel 1 KPUTECPHUU UX JOCTUIKCHUA,

- BBIABJIATE 3aKOHOMEPHOCTH W TMPOTHBOPEYHA B
paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTh, OLICHNBATH
COOTBETCTBUC PE3YJIbTATOB MLCIAM, OLCHHUBATH PHCKU
HOCJ'ICI[CTBI/Iﬁ ACATCIIbHOCTH,

- - pa3BHBaTh KPEAaTHBHOE MBIIIUICHHUE TIPU PEIICHUN
KU3HEHHBIX Tpo0IeM

- 0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
- BJIQJICTh HABBIKAMHU Y4eOHO-HCCIIETOBATENBCKON U

pemars MpPakTUKO-OPUEHTUPOBAHHBIE 3aJjaud Ha HauOoIbIIUe WU
HauMEHBIINE 3HAYEHUS, Ha HAX0XAECHNE ITyTH, CKOPOCTHU U YCKOPEHMUS;
- yMETh OINEpUpOBaTh MOHATHAMHU: palMOHANbHAS (QYHKIUS,
nokaszaTeiabHast (YHKIUS, CTENeHHas (YHKIUs, JorapudmMuueckas
GyHKIUS, TpUTOHOMETpUYeckHe (YHKIUH, oOpaTHble (YHKIUY;
YMEHUE CTPOUTHh TIpaduKU M3YyYEHHbIX (QYHKUIHUH, HCIOIB30BaTh
rpaduKyd TpU HU3YYEHUH TPOLIECCOB M 3aBHCUMOCTEH, MPU PELICHUU
3aa4 U3 JPYrux y4yeOHbIX MPEAMETOB U 3a/ad U3 PeanbHOM KHU3HU;
BBIpa)kaTh (POPMYJIaAMHU 3aBUCUMOCTH MEX]y BETMUNHAMU;

YMETh pelIaTh TEKCTOBBIE 331a4M Pa3HbIX TUIIOB (B TOM YHCIIE HA
MPOILCHTBI, JOJIM U YaCTH, Ha JBMKEHUE, padOTy, CTOMMOCTH TOBApOB H




NPOCKTHON  JeSITeIBHOCTH,
npo0Jem;

HaBbIKaMM  Pa3pCIICHUA

BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJIU3UpOBATh 3a]1a4y, BbIJIBUTATh TUIIOTE3Y €€
peLIeHUs], HAXOIUTh apTyYMEHTHI JJIs1 JOKA3aTeIbCTBA
CBOMX YTBEP KJICHUI, 3a/1aBaTh TapaMeTPhbl U KPUTEPUH
peLIeHHUS;

AHAJIM3UPOBATh IOJIYYEHHBbIE B XOJE€ PELICHUs 3aJauu
pe3yJIbTaThl, KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSAX;

- yMETh I[E€PEHOCHTh 3HAHUS B I[I03HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
oOuacrei;

BBIJIBUTATh  HOBBIC MJIEU, TpeayiaraTh OPUTHMHAIbHbBIC

MOJXO/Ibl U PEUICHUS;

- 5 CIIOCOOHOCTH 0. HCITOJIb30BaHUS B

MO3HABATEJIbHON U COIMATIbHOM MPAKTUKE

yCIIyT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JIUYHBIMU U
CeMEHHBIMU (PMHAHCAMM ); COCTABIIATH BBIPAKEHUS, YPABHCHHS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H, UCCIIEI0BATh
MIOJyYEHHOE PELICHUE U OLEHUBATh IPaBIONOJ00HOCTh PE3yIbTATOB;

- YMETh OIEpUPOBaTh MOHATHSAMHU: CpeAHee apupMETHUYECKOE,
Me/araHa, Hauboubliee U HaMMEHbIIee 3HAUYEHUs, pa3Max, TUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOro Habopa; yMeTb U3BJEKaTh,
UHTEpIPETUPOBaTh MH(OpMAINIO, MPEICTaBICHHYIO B TaOnMLax, Ha
nrarpammax, rpadukax, OTpakarollylo CBOMCTBA pealIbHBIX MPOLIECCOB
U SBJCHUH; NPEACTaBIATh HMH(GOPMAIMIO C IOMOILBIO TadJIUL U
IyarpaMM; MCCIIEI0OBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCIE C
IPUMEHEHHEM T'papUUECKUX METOAOB U 3JIEKTPOHHBIX CPEJICTB;

- YMETb OIEPUPOBATH MOHATHIAMU: CIyYalHBIN ONBIT U CIy4aliHOE
COOBITHE, BEPOSATHOCTH CIIY4alHOrO COOBITHS; YMEHHME BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHMEM T'paUUyeCKUX METOOB; MPUMEHSTH
(OpMyJIbl CIIOKEHUST U YMHOXKEHUS BEPOATHOCTEM, KOMOMHATOPHbIE
¢dakTel U (QOpMyNIBI IpPU PEIICHUM 3a/ad; OLEHUBATh BEPOSITHOCTU
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIy4YalHBIMHM BEJIMYMHAMY,
YMEHHUE MPHUBOAUTH MPUMEPHI MPOSBIECHUS 3aKOHA OOJIBLIMX YHUCEN B
MIPUPOJHBIX U

OOIIIECTBEHHBIX SIBJICHUSX;

- YMETh OIIEpUPOBATh IMOHATHAMU: TOYKA, IpsMas, IUIOCKOCTD,
MIPOCTPAHCTBO, JBYTPAHHBIM  yroJ, CKpPEHIMBAIOLIMECS MpPSAMBIE,
MapajuIeIbHOCTh U NEPHEHANKYIIPHOCTD MPSMBIX U IUNIOCKOCTEH, Yroj
MEXIy INPSMBIMHU, YTOJI MEKAY NPSMON U IUIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMU, PAacCTOSTHUE OT TOYKH JO IUIOCKOCTH, PacCTOsSHUE
MEXIy MNpPSIMBIMH, pAaCCTOSHHE MEXKIYy IUIOCKOCTSIMH; YMEHHE
WCIIOJIb30BaTh MpPHU PEIICHUH 3a/]a4 H3Y4YeHHble (DAKThl U TEOPEMBbI
IJIAaHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOILIETO
MUDa;

YMETb OIIEPUPOBATh INOHATUAMHU: MHOTOTPAHHUK, CEYECHHE
MHOTOTpaHHHKa, Ky0, mapajuiesenumnes, npu3Ma, nupamMuaa, Gurypa u
MOBEPXHOCTh BPALICHHUS, IUIHHJP, KOHYC, IIap, chepa, CeUeHUs




(burypsl BpaleHusl, INOCKOCTh, Kacarouiasics chepbl, HUINHAPA,
KOHYCa, TUIOIIAb IOBEPXHOCTU IIMPaMUIb, IIPU3MBI, KOHYCA,
LWINHAPA, IUI0Iab cdepbl, 00beM KyOa, IpIMOYTOJIbHOIO
napajuleenuIe1a, TMpaMusl, IPU3Mbl, HWIMHAPA, KOHYCa, I1apa;
yMeHHUe U300pakaTh MHOTOIPAaHHUKH U TIOBEPXHOCTH BpAILEHUS, UX
CEYEHHUS OT PyKH, C IOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPE/ICTB; YMEHHUE paclo3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH [TPaBUJIbHBIE MHOTOIPaHHUKY;

- YMETb OINEPUPOBaTh NOHATHAMM: ABH)KEHHE B IIPOCTPAHCTBE,
noJo0Hble (UIypsl B IMPOCTPAHCTBE; MHCIOIb30BaTh OTHOILICHUE
TUTOIIAJIe TOBEPXHOCTEH U 00BEMOB MOJTOOHBIX (UTYp NPH PEIICHUH
3ajay;

- YMETb BBIUUCIATH I€OMETPUYECKHE BEIMYMHBI (IJMHA, YTod,
IUI0IIAb, O0BEM, IUIOIIAAb [OBEPXHOCTH), HCHONb3ys H3Y4YECHHBIE
(bopMyIbI U METOIBI;

- YMETh ONEpUpOBaTh MOHATUSAMU: NPSIMOYTOJIbHAS CHUCTEMaA
KOOpJIUHAT, KOOpAMHATHl TOYKH, BEKTOP, KOOpAMHATBHl BEKTOpA,
CKaJISIpHOE IPOM3BENIEHUE, YIOJ MEX1y BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpPA HA YUCIIO; HAXOJIUTh C MOMOIIBI0 U3YUYEHHBIX
(hopMyJl KOOpAMHATBI CEPEIUHBI OTPE3Ka, PACCTOSIHUE MEXKAY IBYMSI
TOUYKAMH;

- yYMETb BbIOUpATh MOAXOAAIIUN U3YUEHHBIH METOA Ui PELIeHUS
3a/layM, paclo3HaBaThb MaTeMaTH4ecKue (akThl W MaTeMaTHYecKue
MOJIeIM B TPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHE NPUBOAUTDH PUMEPHI MATEMATUUECKUX OTKPBITHH POCCUMCKON
Y MUPOBOM MaTeMaTU4EeCKOM HAyKHU.

- YMEThb OIEpUpOBaTh MOHATUSIMH: OIpeAeTeHHe, aKCHOMa,
TEOpeMa,  CIEACTBHE,  CBONCTBO, IPU3HAK, JIOKA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIUPOBKH; yMeHHE (HOpMyIUpoBaTh oOpaTHOE U
IIPOTUBOIOJOKHOE  YTBEP)KICHHE,  NPUBOAWUTH  IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTEMaTH4YECKOW WHIYKIUH;
IIPOBOAMUTH JOKa3aTEJbHbIE pAcCyKICHUS IpU pPELIECHUM 3ajad,
OLICHUBATh JIOTHUECKYIO ITPaBHIIBHOCTh PACCyKICHMUI;




- YMGTB OHGpI/IpOBaTB IIOHATHUAMHU: MHOXCECTBO, IIOAMHOXCCTBO,
onepam/m Hag MHOXCCTBAMMU, yMeHI/Ie HUCIIOJIB30BAaTh TeOpeTI/IKO-
MHO)KGCTBCHHBIﬁ armapaT IJId  OIMMCAHUA peaJILHbIX HpOLIeCCOB 148
SABIICHUA TpU pEIIeHUM 3a7ad, B TOM 4YHCIE W3 APYIHX Y4eOHBIX
MPEAMETOB;

- YMETh OIEPHPOBATH MOHATUSAMU: Tpad, CBI3HBINA rpad, AepeBo,
UMK, Tpad Ha IJIOCKOCTH; YMEHME 3a/1aBaTb M OIHUCHIBATH Tpadbl
Pa3IMYHBIMHU CIIOCOOAMU; UCITOIB30BATh I'Ppadbl IPH PEIICHNUH 3a/1a4;

- yMETh CBOOOJHO OINEPHPOBATH TMOHATHAMHU: COUYCTAHHE,
MEepeCcTaHOBKA, YHUCJIO COYETaHUM, YHCIO TMEPECTAaHOBOK; OWHOM
HeroTona; ymeHune mpuMeHsITh KOMOMHATOPHBIE (PAKTHI U

paccyXIeHus Ui pellieHus 3a1a4;

- YMETh OIIEPUPOBATH IIOHSATHSAMHU: HATypaJIbHOE YHCIIO, LIEIOE
YHCII0, OCTaTOK MO MOJYJIIO, PAllMOHATIBLHOE YHCIIO0, UPPAIMOHATIBHOE
YUCJIO, MHOXECTBAa  HATypajbHBbIX,  ULEIbIX, PALHMOHAIBHBIX,
I[GI\/'ICTBI/ITGJ'[BHBIX YHUCCII, YMCHI/IG HUCITIOJIB30BATh HpI/I3HaKI/I JACIIMMOCTH,
HaUMEHBIIMKA OOIIMI JenuTenh W HauMeHblnee oOlnee KpaTHoe,
aJ'IFOPI/ITM EBKJII/II[a HpI/I pCIHGHI/II/I 3a1a4, 3HAKOMCTBO C pa3J'II/I‘IHI)IMI/I
MO3UIMOHHBIMH CHCTEMaMH CUMCIICHUS

- yMeTh CBOOOJHO OMEPUPOBATH TMOHATUSMU: CTEIEHb C IIENIBIM
MoKa3aTejeM, KOPEHb  HaTypalbHOM  CTENEeHW, CTeNneHb ¢
palMOHANbHBIM  TIOKa3aTeleM, CTENeHb C  JIEWCTBUTEIIbHBIM
(BelIecTBEHHBIM) TOKa3aTeneM, JIorapudM 4Yucia, CHHYC, KOCHHYC U
TaHTEHC TTPOU3BOJIHHOTO YKCIA;

- YMETh OINEpPUPOBATh TMOHATUSIMU: TOXKIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPaBEHCTBO, CHCTEMa YpaBHEHUU U
HepaBeHCTB, paBHOCI/IJ'II)HOCTI) ypaBHeHHﬁ, HepaBeHCTB n CUCTEM,
paHI/IOHaJ'IBHBIe, I/IppaHI/IOHaJ'II)HI)Ie, IIOKa3aTCIbHBIC, CTCIICHHBIC,
norapuMUYecKre, TPUTOHOMETPUUIECKUE YPABHEHHsI, HEPABEHCTBA U
CHUCTCMBI, YMGHI/IC pemaTL ypaBHeHI/IH, HepaBeHCTBa U CHUCTEMBI C
IIOMOIIIBIO pa3anH1>1x HpI/IeMOB; pemaTL ypaBHeHI/Iﬂ, HepaBeHCTBa 158
CHUCTEMBI C IMapaMeTpOM; NPHUMEHSATH YpaBHEHHUsS, HEPaBEHCTBA, WX
CUCTEMBI JUIsI PEIICHHUS MAaTEeMAaTHYECKUX 3a/1ad U 3a]1a4 U3 Pa3IunIHBIX




o0acTeil HayKH U pealbHOM KU3HH;
YMETh CBOOOTHO OIIEPUPOBATH MOHATHAMU: TpapuK QYHKIIUN, 0OpaTHas
byHKUMSA, KOMITO3UIMS (YHKIMHN, TUHEHHAs PyHKIUS, KBAApaTUYHAS
byHKLWMs, cTeneHHas QYyHKIMA C IEeTbIM TOKa3aTeNeM,
TPUTOHOMETpHUYECKHE (DYHKIMH, 00paTHbIE TPUTOHOMETPHYECKUE
byHKIMY, TOKa3aTeNnbHast U Jorapudmuyeckas QyHKINH; YMEHUE
CTPOUTH TpapuKu (PYHKIHH, BBIOIHATH MPEOOpazoBaHus IpauKoOB
GbyHKUHI;
YMEHHUE UCII0JIb30BaTh rpauKu GYHKUMHN 7151 U3Y4YEHUS MPOLIECCOB U
3aBUCUMOCTEH MPH PEIICHUHN 3a7a4 U3 APYTHX YIEOHBIX IPEIMETOB
U3 peanbHOM KU3HU; BbIpaXaTh (POpMyIaMU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;
YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTH (PYHKITUH,
HEPUOJIMYHOCTb (DYHKIIUU, OTPAaHUYEHHOCTb (DYHKIIMHU, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (yHKLMHU, HAUOOJIbIIIee U HAaUMEHbIIIEEe 3HAYCHUS
(GyHKLINU Ha TPOMEKYTKE; YMEHUE MPOBOAUTD UCCIIEI0OBaHNE

byHKINY,

YMEHHE HCII0JIb30BATh CBOMCTBA U rpadUKu PYHKIMIA JUIs pelieHus
yYpaBHEHMI, HEpPAaBEHCTB U 33/1a4 ¢ TapaMeTpaMM; H300pakaTh Ha
KOOPJIMHATHOH MJIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHHIH,
HEPaBEHCTB U UX CUCTEM;

YMETh CBOOOJHO OIEPHPOBATH TOHSATHSIMH: TOCIEIOBATEIBHOCTD,
apudMeTHUecKass ~ TMPOTpeccHs,  TIeoMeTpudeckas  Iporpeccus,
OecKkOoHEYHO yObIBaromasi TE€OMETPUYECKas MpPOTPECcCHs; YMEHHE
3ajjaBaTh  IOCJIEJOBATENIbHOCTH, B TOM 4YHCIE€ C  IOMOIIBIO
PEKYpPPEHTHBIX (HOpMyT;

yMETh  ONEpPUpPOBATh  MOHATUSAMH:  HENPEPHIBHOCTh  (DYHKIIHH,
aCHUMIITOTHI Tpaduka (QYHKIWW, TepBas W BTOpas MPOU3BOIHAS
(GyHKIMU, TEOMETpUYeCKMd H (U3MYECKHH CMBICI TPOU3BOIHOM,
nepBooOpa3Has, ONpEAETCHHbIM  MHTErpan; yMEHUE  HaXOAWUTh
acUMITOTHI Tpaduka (QYHKIUH; yMEHHE BBIYUCIATH MPOH3BOJIHBIC
CYMMBI, NPOU3BEACHHS, YACTHOTO U KOMIO3ULUHN (YHKIMHA, HAXOAUTh
ypaBHEHHE KacaTeabHOM K rpaduky (yHKIMH; YMEHHE HCIOJIb30BATh
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NPOM3BOAHYIO JJIsl WCCIeIOBaHUS (YHKUUH, IS HAXOXKICHHSA
HAWJIyYIlIero peHICHUs B NPUKIAJHBIX, B TOM YHCIE COIMAJIbHO-
HKOHOMHUYECKUX U (PU3NYECKUX 3a/1a4ax, JUIsl ONPEIEICHHs] CKOPOCTH U
YCKOPEHHS; HAXOJUTh IUIOMAAX ¥ 00BbeMbl (GUTYp C TIOMOIIBIO
MHTETpajia; NPUBOIUTH MPUMEPHl MATEMATUYECKOT'O MOJIEIMPOBAHUS C
noMoIbI0 AU epeHnanbHbIX ypaBHEHHH;,

YMETh OTIEPUPOBATh NOHATHAMH: KOMILIEKCHOE YHCIIO, CONPSKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOAYJIb M apTYMEHT KOMIUICKCHOTO YHcia, popma
3amKcy KOMIUIEKCHBIX YuceN (TeOMeTpruecKasi, TPUrOHOMETPUYECKast U
anreOpanyeckas); yMeTh IIPOU3BOIUTH apU(PMETHUECKHE ICHCTBUS C
KOMIUIEKCHBIMH YHCJIaMH; IPUBOIUTH IPUMEPHI HCIIOTb30BAHHUS
KOMILJIEKCHBIX

qHCel;

yYMeTh CBOOOJHO OIEPUPOBATH MOHATUSAMU: CpeaHee apudmeTnyeckoe,
MenuaHa, HauOoJbIllee U HaWMEHbIIIee 3HAYCHUS, pa3Max, TUCIIePCHs,
CTaHJAPTHOE OTKJIOHEHHUE JJIsl OMHMCAHMS YHMCIOBBIX JaHHBIX; YMEHHE
UCCIIEIOBATh CTATHCTUYECKHUE JAaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpaMuecKuX METOJOB M  DJIEKTPOHHBIX CPEICTB; TpaduuecKu
UCCIEIOBaTh COBMECTHBIE HAOJIOAEHHS C IOMOILIBIO JHarpamMM
pacceuBaHMs U JIMHEHHON perpeccuy;

YMETh HaXOJIUTh BEPOATHOCTH COOBITUI C HCHOIB30BAHUEM
rpadMuecKux METOJI0B; IPUMEHSTh JUIs PelleHus 3a1a4d GopMyIIbl
CJIO’KEHUS U YMHOXKEHUS BeposATHOCTEH, (hopMyTy moTHON
BEPOSTHOCTH, opMmyiy bepHyiu, koMmOuHaTOpHBIE (haKThl U
(bOpMYITBI; OIIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHIA; YMEHUE
OTIePHPOBATH NOHATHIMHU: CITydaiiHasi BEJIMUMHA, PacIpe/esieHIe
BEPOSITHOCTEW, MATEMaTHYECKOE OXKHIaHUE, UCTIEPCHS U CTaHIapTHOE
OTKJIOHEHUE CITYYallHOW BEIMYMHBI, QYHKIIMH pacrpeesieH s 1
TUIOTHOCTH PAaBHOMEPHOTO, IIOKa3aTEILHOTO U HOPMAaJIbHOTO
pacripeielieHuil; yMeHHe UCTIOIb30BaTh CBOMCTBA N3YUEHHBIX
pacnpeneneHuil 11 peeHns 3a/1a4; 3HAKOMCTBO C TIOHATHSAMHE: 3aKOH
OOJBIINX YHCEIT, METO/IbI BEIOOPOYHBIX UCCIIEIOBAHUI; yMCHHE
NPUBOJHUTH IPHMEPHI IPOSIBICHNS 3aKOHA OOJBIINX YHCEN B
HPUPOHBIX ¥ OOIIECTBEHHBIX SBJICHUSIX; - YMETh CBOOOTHO
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OIIEpUPOBATH MOHATHAMHU: TOUKA, IIPSIMast, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yroJl, IByrpaHHbIN yroj, TpeXIpaHHbI yrod,
HepeceKaroIInecs, NapauieNbHbIe U CKPELIUBAIOLIUECS TPSIMBIE,
HapajyIeNIbHOCTb U NMEPIEHAUKYIISIPHOCTh MPSAMBIX U IUNIOCKOCTEH, yroi
MEXy IPSAMBIMHU, YTOJI MEXy IIPSIMOM U INIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh NP PEILICHUH 33]a4 U3yUCHHbIE
(bakThl U TEOpEMBI INIAHUMETPUN; YMEHHUE OLICHUBATh pa3Mephbl
00BEKTOB B OKPYXKAIOILIEM MHUPE; YMEHHUE ONEPUPOBAThH MOHATHIMU:
MHOTI'OI'PaHHHK, CE4€HUE MHOTOTPAHHUKA, IPaBUJIbHBI MHOT'OI'PaHHUK,
npu3Ma, nupamua, Gurypa u moBEpXHOCTh BPAIEHUS, LIMIUH/P,
KOHYC, Imap, cepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS KOHYCa
WIMH/IPA, TApaJIeIbHbIe OCH MJIM OCHOBAHUIO, CEYCHHUE 1Iapa,
IUIOCKOCTB, Kacarommasicst cepbl, WINHAPA, KOHYCa; YMEHHE CTPOHUTD
CeueHre MHOTOTPaHHHUKA, N300pakaTh MHOTOTPAHHUKHU, QUTYPHI U
MOBEPXHOCTH BPAIICHUS, X CEYCHHUS, B TOM YHUCIIE C TOMOIIBIO
AIIEKTPOHHBIX CPEJCTB; YMEHHUE IPUMEHSTH CBOMCTBA T€OMETPUIECKHX
buryp, caMocTosITeIbHO POPMYITUPOBATH OMPEICIICHIS H3YIaeMBIX
¢buryp, BEIIBHTaTh TUIIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpuIecKkux (puryp, 000CHOBBIBAThH HITH OIIPOBEPIaTh MX; yMEHHE
MIPOBOJIUTH KJIaCCH(PHUKALNIO GUTYP TIO Pa3TUIHBIM PU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JIOMOTHUTEIbHbBIE TOCTPOCHHUS;

YMETh CBOOOHO OIEPUPOBATh MOHITHUSMU: IUIOMIAIL (QHUTYPHI, 00bEM
¢Gurypel, BeIWYMHA YIJa, PAcCTOSHHE OT TOYKU JO IUIOCKOCTH,
paccTossHUE MEXAY TNPSIMBIMH, pPACCTOSHHE MEXIY TIUIOCKOCTSIMH,
wiomaab chepbl, IIOMAAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA,
MIMHApPa, 00BeM  Ky0a, TIPSIMOYTOJBHOTO  IapajulesenuIe/a,
NUpaMUIbl, TPU3MBI, LWIMHApPA, KOHYCa, IIapa; YMEHHE HaXOAUTh
OTHOIIEHHE 00bEMOB MOAOOHBIX UTYD;

YMETh CBOOOJIHO OINEPUPOBATH MOHATUSIMHU: JABIKEHHE, MapaslIeIbHbIA
NEPEeHOC, CUMMETpPHsl Ha IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue moao0usi, moo0HbIe (PUTYpHl; YMEHHE PACIO3HABATh
paBHbIE U MOAOOHBIE (PUTYpbl, B TOM 4YHCIE€ B IPUPOAE, HCKYCCTBE,
apXUTEKType; YMEHHE HCIOJIb30BaTh TIE€OMETPUYECKHE OTHOLICHHUS,
HaxOJIUTh TEOMETPUUYECKHE BEJIMUMHBI (JITTMHA, YTOJl, TUIOMAdh, O0BEM)
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IpU PELICHUH 3a7ad M3 APYruX y4eOHBIX MPEAMETOB U U3 PeajbHOMN
JKU3HU;

YMETb CBOOOJHO OIIEPHUPOBATH MOHATUSIMU: NIPIMOYIOJIbHAs CUCTEMA
KOOPAMHAT, BEKTOP, KOOPANHATHI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa
BEKTOPOB, IIPOU3BEIECHUE BEKTOPA Ha YUCIIO, PA3JI0KEHUE BEKTOPA 110
0a3ucy, cKalIIpHOE IPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHNUE, YIOI
MEXly BEKTOpPaMH; YMEHHE UCII0JIb30BAaTh BEKTOPHBIN U
KOOpJAMHATHBIN METOJ, Ul PELICHHUs TEOMETPUYECKUX 3a7a4 U 3a7a4
JPYTUX y4yeOHBIX MPEAMETOB; ONEPUPOBATh MOHATUAMU: MaTpuLa 2X2 u
3X3, orpenennTeNlb MaTPHIIbl, FEOMETPUUECKUN CMBICIT OIIPENEeTUTENS;
YMETb MOJEIMPOBATh PEAIbHBIE CUTyallud Ha S3bIKE MaTEMaTHKWU;
COCTaBJIATh BBIPAXKCHMsI, YPABHEHUs, HEPABEHCTBA U UX CHCTEMBI I10
YCIOBUIO  3aJa4yd,  HCCICNOBaTh  IIOCTPOCHHBIE  MOJEIH  C
HCII0JIb30BAaHUEM ammapaTa aareOpbl, UHTEPIPETUPOBATh MOJyYEHHBIN
pe3yibTaT; CTPOMTh  MaTeMaTH4YeCKHE MOJAEIM C  IOMOIIBIO
F€OMETPUYECKUX IMOHATUM W BEJIMYMH, pElIaTh CBS3aHHbIE C HUMU
MIPAaKTUYECKUE 3a7aud; COCTABIATh BEPOATHOCTHYIO MOZCIb U
MHTEPIPETUPOBATh IIOJIYYEHHBI pe3ylbTaT; peularb MpUKIaJHbIe
3aJa4d  CPEICTBAMM MAaTEMAaTUYECKOrO0 aHaliW3a, B TOM 4YHCIE
COLIMAIbHO-

9KOHOMHYECKOr0 U (PU3UUECKOr0 XapaKTepa;

- yMEHHME BBIOMPATh MOAXOASIIMNA METOJA JJsl pelleHus 3aJayu;
IMOHUMAaHHE 3HAYMMOCTH MATEMAaTHMKH B M3Y4YEHHM NPUPOIHBIX U
OOIIECTBEHHBIX IMPOIECCOB M SBJICHHUI; yMEHHE pacrno3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOJIUTH
MIpUMEpPbl MaTE€MAaTHYECKUX OTKPBITUM POCCUHUCKOM W MHUPOBOMU
MaTeMaTHYECKOW HAYKH.

B 06nacTy HeHHOCTH HAyYHOTO MO3HAHUS: - YMETh OIEPUPOBaTh TOHATHSIMHU: palMOHAIbHAS (QyHKIHS,
OK 02 - c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, noKa3aTenbHass (QYHKUUS, CTeNeHHas (yHKIus, JorapudmMuyeckas
Vcrons30Bath COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (yHkums, TpuroHomerpuueckue (yHKUMH, OOpaTHbIC (DYHKIMK;
COBpPEMEHHEBIE HaYKH U O0ILIECTBEHHOM NPAKTHKH, OCHOBAaHHOTO Ha YMEHHE CTPOMTh TpadUKH H3YyYCHHBIX (YHKIUI, MCIOIb30BaTh
Cpe/CTBa MOUCKA, JIMajiore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO rpaduKy MpH U3YYEHHU TIPOLECCOB M 3aBUCUMOCTEH, IPH pELICHUH

aHalIn3a u
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UHTEpIpEeTaluu
nHpopManuu, u
MH(pOPMALMOHHBIE
TEXHOJIOTUU  JIJISt
BBITIOJIHEHUST 337134
npoheCCHOHATLHON
JESATeIbHOCTH

CBOEr0 MecTa B NOJUKYJIbTYPHOM MHPE;
- COBEPILICHCTBOBAHUE SI3IKOBOM U YUTATEIbCKON
KYJIBTYpPBI KaK CPe/ICTBa B3aUMOJICHCTBHUS MEXTY
JIOJIbMU ¥ TIO3HAHUS MUPA;

- OCO3HAHHE  IICHHOCTHU Hay4YHOMU
JESTEIbHOCTH, TOTOBHOCTh  OCYILECTBIISITh
MOPOEKTHYIO U MCCIIEI0BATENbCKYIO

JESTEIIbHOCTh HHIMBUyaJIbHO U B TPYIIIIE.

OBnaneHue  yHUBEPCANBHBIMH  y4EOHBIMU

M03HABATEIbHBIMU ICUCTBUSAMU: B) paboTa ¢

uHpopManuei:

BJIQJICTh HABBIKAMHU TTOJTYUYCHUS HHPOPMAIIHH U3

MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO

OCYIIECTBIISITh MMOUCK, aHATN3, CHCTEMATHU3AIUIO U

WHTEPIPETANIO UHPOPMAIINK Pa3INYHbIX BUIOB U

dbop™m mpecTaBIeHUS;

- co3laBaTh TEKCThl B Pa3IU4YHBIX (opMarax cC

y4eTOM  Ha3HaueHus uHGOpMalUd U IIeJIeBOM

ayJIUTOPUH, BBIOMpAas ONTUMATBHYIO opmy

MPEJICTaBICHUS U BU3YyaTH3aIIH;

- OIICHUBATh  JIOCTOBEPHOCTb,

JETUTUMHOCTD

uH(pOpMaIliH, €€ COOTBETCTBHE IPABOBLIM H

MOPATHbHOATHYECKHM HOPMaM;

- UCIIOJIb30BaTh CpeACTBa WH(GOPMAIMOHHBIX U

KOMMYHHUKAITMOHHBIX ~ TEXHOJOTHH B  pEIICHUU

KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3aIMOHHBIX

3aady  C COOJIOJIeHHEeM TpeOOBaHWI SPrOHOMUKH,

TEXHHUKHU OE30MMaCHOCTH, TUTHEHBI, peCcypcocOepekeHusl,

MPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN

0€30I1aCHOCTH;

3a7a4 M3 ApPYruX Y4eOHBIX MPEIMETOB M 331a4 U3 peajbHOH >KU3HH,
BBIpa)XaTh (GOPMYIIAMHU 3aBUCIMOCTH MEX]y BETMUYUHAMU;

- YMETh ONEpPHPOBATH MOHATHUAMH: TOXIECTBO, TOXJICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHHH W
HCPaBCHCTB, PaBHOCUIIbHOCTb ypaBHeHHﬁ, HCPAaBCHCTB W CHCTCM,
palMOHAIBHBIE, HppalMOHANbHBIC, II0Ka3aTelbHbIE, CTEHCHHBIC,
norapu()MUYECKHe, TPUTOHOMETPHUYECKHE YPAaBHEHHUs, HEPABEHCTBA U
CUCTCMbI; YMCTbH pPCIIAThb YPAaBHCHHA, HCPABCHCTBA MW CHUCTCMBI C
IIOMOIIBI0 Pa3INYHBIX IIPUEMOB, PEILIaTh YpaBHEHHUs, HEPABECHCTBA U
CUCTCMBbI C IAapaMCTpOM; IPHUMCHATL YPAaBHCHUA, HCPABCHCTBA, HX
CHCTEMBI JUISl PEILICHHUsI MaTEeMaTHYECKUX 3a/1a4 U 3a]a4 U3 Pa3InuHbIX
o0yacTeil HayKu M peaibHOW )KU3HH;
YMCTb CBO60I{HO OICpHUPOBATH TOHATUAMU: IBHUIKCHUC, HapaJIJIeJIBHLIﬁ
HEepeHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpaszoBanre no100us, 10J00HbIE (PUTYpBI; YMETh paclioO3HABATh
paBHbIE U IOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPO/JIE, HCKYCCTBE,
APXUTCKTYPEC, YMCTb UCIIOJIB30BATh ITCOMCTPUUCCKHUEC OTHOLICHNA,
HaXOJIUTh T€OMETPUYECKHUE BEJIMYMHBI (AJTUHA, YroJ, IUI0Iab, 00BEM)
IIPU pelIeHNH 3aJa4 U3 IPYTuX y4eOHbIX MPEIMETOB U U3 peaibHON
KHU3HU
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- BJIAJICTh HABBIKAMU PACIO3HABAHUS M 3allUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JUIHOCTH

OK 03
ILmanupoBate u
peann30BBIBATH
cOoOCTBEHHOE
npodeccnoHaIbHOE
Y JINYHOCTHOE
pa3BuTHE,
peANPUHIMATEIHC
KYIO JICSITEIIbHOCTh
B
npoeCCUOHATILHON
chepe,
HCIOJIb30BaTh
3HaHUS 110
¢buHaHCOBOMH
IPaMOTHOCTH B
Pa3IUIHBIX
KU3HEHHBIX
CUTYaIUAX

B obnacTu 1yX0BHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:

- - c(hopMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS,
3TUYECKOI0 MTOBEICHHUS;

- CIIOCOOHOCTh OLICHMBATh CUTYAlIMIO M MPUHHUMATh
OCO3HAHHBIE PEUICHMs, OPUEHTHUPYSACh Ha MOPAIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HAaHHUE  JINYHOTO
IIOCTPOCHHUE

BKJIaJa B

YCTOMYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOLIEHUE K CBOUM POIUTENSIM U
(unmu) [OpYrUM 4YlieHaM CEeMbH, CO3[aHUI0 CEeMbU Ha
OCHOBE OCO3HAHHOI'O MPHUHATHS I[EHHOCTEH CEMEHHOU
’)KA3HUA B COOTBETCTBUHU C TpaauUUsIMU HapoaoB Poccuu;
OBnageHue yHUBEPCAIbHBIMH  PETYyJISTUBHBIMU
NEUCTBUSIMU:

a) caMOOpTaHU3aIIHS:

CaMOCTOSITEJIBHO OCYIIECTBIISITH TO3HABATEIbHYIO
NeSTeTbHOCTD, BBISIBIISTH IPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 33/1a4H B

o0Opa3oBaTenbHON NEATeIbHOCTH W JKHU3HEHHBIX
CUTYaIUX;

- CaMOCTOSITENIbBHO ~COCTABJISITh IUIAH  pELICHUs
npoOJieMbl C  y4eTOM  HMEIOIUXCS  PecypcoB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;
JlaBaTh OLIEHKY HOBBIM CHTYallUsIM; CIIOCOOCTBOBATh
(OpMHUPOBAHUIO U TIPOSIBICHHUIO IITUPOKON SPYIUINH B
pa3HbIX 00JacTSIX 3HAHUH, TOCTOSTHHO TIOBBIIIATH CBOM
00pa3zoBaTeNbHBIN U KYJIBTYPHBIH YPOBEHB; 6)

- yMETh OIIePHPOBATH TIOHSATHUSIMHU: panroHaIbHbIE,
UppalroHaIbHbIC, TI0Ka3aTelbHbIC, CTEICHHBIC, JOrapU(pMHUECKUE,
TPUTOHOMETPHUYECKHIE YPAaBHCHHS U HEPABCHCTBA, UX CUCTEMBI;

- YMCTb OIICPHUPOBATH IMOHATUAMU. MHOIOIPpaHHUK, CCUCHUC
MHOTOTpaHHMKa, Ky0, napajuiesenunes, npusMa, nupamua, Gpurypa u
MIOBEPXHOCTh BpAIleHMs], LWIMHAP, KOHYC, wiap, cdepa, ceueHus
¢Gurypsl BpallleHHUs, IUIOCKOCTh, Kacaromiascs cQepbl, THIUHAPA,
KOHYCa, IUiomaab MOBCPXHOCTH NHpaMHUAbI, IIPU3MBI, KOHYCAa,
OWIMHIpPa, TUomans cdepsl, o00beM Kyba, MPSIMOYTOJBHOTO
napajuiesienurea, MUpaMubl, MPU3MbI, NUWIHHIpPA, KOHYycCa, Iapa;
yMEHHUE H300pakaTb MHOTOTPAHHUKU W TIOBEPXHOCTH BpAIICHUS, MX
CeUeHUs OT pPYKH, C TIOMOMIIbIO UYEPTEKHBIX MHCTPYMEHTOB H
ANEKTPOHHBIX  CPEACTB;, YMETh pacrno3HaBaTh CHMMETPUIO B
IIPOCTPAHCTBE; YMETh PACIIO3HABATh NIPABUJIbHBIE MHOTOTPAHHUKMY;
YMETh ONEPUPOBATH MOHATHAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
KOOpAWHATBI TOYKH, BEKTOP, KOOPANHATBI BEKTOPA, CKAIIIPHOC
MPOU3BEICHUE, YTOJI MEKIY BEKTOPaMH, CyMMa BEKTOPOB, PACCTOSTHUE
MCXKAY ABYMSA TOYKaMH, KOOPAWHATBI CCPECANHBI OTPE3Ka.




15

CaMOKOHTPOJIb!

- UCIIOJIb30BaTh MpUEMbl pedIeKCUH ISl OLEHKU
CUTYyalluu, BEIOOpa BEPHOTO PELICHUS;

- - yMETb OLICHUBATb PHUCKU M CBOEBPEMEHHO
IPUHUMATD PELLIEHUS 110 UX CHUKEHHUIO;

B) SMOLIMOHAIBHBIM HMHTEIUIEKT,  MPEIIoararolni
c(hOpMUPOBAHHOCTD:

- BHYTPEHHEIl MOTHBAalLM{, BKJIIOYAIOIIEH
CTPEMJICHHE K JOCTHXKEHHUIO LEJIU U YCIIEXY, ONTUMU3M,
WHULUATUBHOCTb, YMEHHUE JI€UCTBOBAaTh, HUCXOJs U3
CBOMX BO3MOXHOCTEH;

- SMIMATHH, BKIIOYAIOIIEH CHOCOOHOCTh MOHMMATH
HMOLIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh €0 Npu
OCYIIECTBJIEHUM  KOMMYHHUKAIlUM, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COMaJIbHBIX HAaBBIKOB, BK/IIIOYAKOIINX CIIOCOOHOCTh
BBICTpanBaTh OTHOICHUSA C APYTrUMU JIFOJIbMU,
32160TI/ITBCSI, IMMPOABJIATH UHTCPCC U pa3pCIlaTh KOH(l)J'H/IKTLI

OK 04

OS¢ dexTuBHO
B3alMOJICICTBOBAThL
U paboTarth B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH
Y CaMOOIIPEETICHUIO;

- -OBJIaJICHME HaBBIKAMU yueOHo-
HCCIIEIOBATENIbCKOM,  MPOEKTHOM W COLUMAIbHOU
eI TCIILHOCTH;

OBnazeHue YyHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU

6) COBMECTHAA ICITCIIbHOCTD.:

- MOHUMaTh W  HUCIOJB30BaTh  IPEUMYLIECTBA
KOMaHIHOW ¥ UHAMBHUYaTbHON paboTHI;

- MPUHUMATh LEIM COBMECTHOM JEATEIIbHOCTH,
OpPraHU30BbIBaTh M KOOPJAMHUPOBATH JEUCTBUS MO €€
JOCTIKEHMIO: COCTaBJIATE IUIAH JICHCTBHI,

- YMETb ONEepUPOBATh MOHATUSAMHU: CIIy4ailHBIN OIBIT U CIy4aiiHOe
COOBITHE, BEPOSTHOCTD CIY4alHOTO COOBITUS; YMETh BHIYUCIATh
BEPOSITHOCTH C UCIOJIb30BaHMEM I'padMueCKUX METOI0B; TPUMEHSTh
(bopMyIIBI CIIOKEHHS U YMHOKEHHSI BEPOSATHOCTEH, KOMOMHATOPHBIE
(bakThl U GOPMYIIBI IIPU PELICHUHU 33J]ay; OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYaifHIMHU BETHUMHAMM;
YMEHUE NMPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMeTh CBOOOJIHO OIEPHUPOBATH MOHATUSMH: CTENEHb C LEJIbIM
mokaszaTejieM, KOpPEHb  HATypalbHOH  CTENeHW, CTeNeHb ¢
pallMOHAIBHBIM ~ TOKa3aTeleM, CTeNeHb € JCHCTBUTEIBbHBIM
(BeleCTBEHHBIM) TIOKa3aTeseM, Jiorapudm vucia, CUHYC, KOCUHYC U
TaHT€HC MMPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJHO ONEPUPOBATh MOHATHAMH: Tpauk (yHKIHH,
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pacnpenenaTb pojau C yieTOM MHEHUN y4aCTHUKOB
00CyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;
- KOOpJAMHHUPOBaTh M  BBINOJHATH paboTy B
YCIIOBUSAX peasibHOTO, BHUPTYaITbHOTO u
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;
- OCYIIECTBIISITh ~ IMO3UTHUBHOE  CTpPAaTeru4ecKoe
MOBEJICHWE B PA3IMYHBIX CHUTYalUsX, MPOSBISATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.
OBnaneHue  yYHUBEPCANBHBIMH  PETYJISATUBHBIMHU
JEACTBUSAMMU:
T) IPUHATHE Ce0sl U IPYTHX JIFO/ICH:
- MPUHUMATh MOTHBBI U apTYMEHTHI APYTUX JIFOICH
IIPH aHAJIM3E PE3YJIbTATOB JACATCILHOCTH;
- MpHU3HaBaTh CBOE MPABO M MPaBO APYTUX JIOAEH
Ha OIIMOKMU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUH
APYyroro 4eaoBeKa.

oOpatHass (yHKOMSA, KOMMIO3UIMA (YHKIHMH, JTUHEHHas (yHKIHS,
KBaJpaTu4Has (QyHKIHS, CTENeHHAs (QYHKIHS C IIEJBIM MOKa3aTeleM,
TPUTOHOMETpUYecKkne (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMH, TTOKa3aTeIbHAs U

norapudmuyeckas pyHKIUH;, YMETh CTPOUTH TPAPUKH PYHKIHH,
BBINOJIHATH MPeo0pa3oBaHust rpaukoB QyHKIIUH;

- YMETh HCIONB30BaTh Tpapuku (GYHKOMHA JUISI  W3YyYCHHS
MPOIIECCOB M 3aBHCUMOCTEH MPH PEIICHUH 3a/1a4 U3 JPYTruX y4eOHBIX
OpeAMETOB W W3 peajbHOM JKW3HHW; BBIpaXaTh (QopMmyrnamu
3aBHCUMOCTH  MEXAY  BEIMYMHAMH;  CBOOOJHO  ONEPUPOBATH
MNOHSATHAMHU:  YETHOCTh  (YHKIHMH, TEPHOAUYHOCTh  (YHKIIHH,
OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIHH, OKCTPEMYyM
¢byHknuy, HauOojblllee M HaWMEHbIEe 3HAa4YeHUs (QYHKUUH Ha
MPOMEXKYTKE; YMETh MPOBOAUTH UCCIIEIOBaHUE (DYHKIIUH;

YMETh MCII0JIb30BaTh CBOMCTBA U rpaduku PyHKIMMA U1 pereHns
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TapaMeTpaMu; H300pakaTh Ha
KOOP/IMHATHOM MJIOCKOCTH MHOXECTBA pEellIeHUI ypaBHEHU, HEpaBEHCTB
U MIX CHCTEM

OK 05
Ocy1iecTBIATh
YCTHYIO U
MMACbMEHHYIO
KOMMYHHKAITUIO Ha
rocyJaapCTBEHHOM
s13b1Ke Poccuiickoi
denepanuu ¢
y4eToM
0COOCHHOCTEH
COILIMAILHOTO U

B obnacTu acTeTH4ecKoro BOCIUTaHUS:
- ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIIOUas
ACTETUKY ObITA, HAYYHOTO ¥ TEXHHYECKOTO TBOPYECTBA,
CIoOpTa, TPy/Ja U OOIIECTBEHHBIX OTHOIICHHUIA;
- CIIOCOOHOCTH BOCTIPUHUMATH PA3JTUYHbIE BUJIbI
WCKYCCTBa, TPAJAUIIUU U TBOPUYECTBO CBOETO U APYTHUX
HapoJiOB, OIIyIIaTh SMOIMOHAJIbHOE  BO3ZEHCTBHE
HCKYCCTBA;
- yOEXACHHOCTh B 3HAUMMOCTH JIJISl IMYHOCTH U
o0I1ecTBa OTEUeCTBEHHOTO 1 MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAIULUN U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBLIPAKCHHUIO B pa3HbIX BHUaX
HCKYCCTBA, CTPECMJICHUC ITPOSBJIATL KAYCCTBA
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TBOPYECKOM JINUHOCTH;
OBnazneHue  yHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSIMU: a) OOILICHHE:

- OCYILECTBIISATh KOMMYHHKAIIMU BO BCeX cepax
YKU3HU;

- pacrio3HaBaTh HeBepOallbHbIE CPEICTBA OOLLEHMS,
IIOHMMATh 3HAYEHUE COLMAJIBHBIX 3HAKOB, PACIIO3HABAThH
HPEINOCHUIKY KOH(MIMKTHBIX CUTYallui U CMAT4YaTh
KOH(JINKTHI,

- Pa3BEPHYTO M JIOTMYHO U3JIaraTb CBOK TOUKY
3PEHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB
OCO3HaHHE O00y4YarIUMUCS POCCHUICKOM
IpaXAaHCKOW UIEHTUYHOCTH;

- LIeJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHEN
MTO3UIIMH JIMYHOCTH Ha OCHOBE 1yXOBHO-HPAaBCTBEHHBIX
LeHHOoCcTeN HapoaoB Poccuiickont Penepanny,
UCTOPUYECKHUX U HAIIMOHAIbHO-KYJIBTYPHBIX TPaIUIHi,
(opMHpOBaHUE CUCTEMBI 3HAUUMBIX
LIEHHOCTHOCMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIHOHHOTO MUPOBO33PEHHUS, IPABOCO3HAHN,
HKOJIOTUUECKOM KYJIBTYpBhl, CIIOCOOHOCTH CTaBUTh IIENTU U
CTPOUTH JKU3HEHHBIE IIJIaHbL;

- B ywacTu rpakjaHCKOr0 BOCIIUTAHMS: OCO3HAHUE
CBOMX KOHCTUTYLIMOHHBIX IIpaB U

00s13aHHOCTEH, YBa)KEHHE 3aKOHA U IIPABOIIOPSIKA;

- MPUHITHE TPAIUIUOHHBIX HAllMOHAIIBHBIX,
00I11e4eTOBEYECKUX T'YMaHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTB ITPOTUBOCTOSTH UACOJIOTHH
IKCTpEeMH3Ma, HAllMOHATN3MA, KCeHOPOoOuH,
JUCKPUMHUHALIMH IO COLUAIIBHBIM, PEJIUTHO3HBIM,
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pPacoBbIM, HALIMOHAJIbHBIM IIPU3HAKaM;
- FOTOBHOCTh BECTH COBMECTHYIO JI€SITEJIbBHOCTD B
MHTEpecax rpa)KIaHCKOro 00IIecTBa, y4acTBOBATh B
caMOyIpaBJIeHUH B 00111€00pa3oBaTeIbHON
OpraHU3aly U JIE€TCKO-FOHOILIECKUX OpraHu3alusix;
- YMEHUE B3aUMOJECHCTBOBATh C COLMAIbHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C HX (DYHKUUAMU U
Ha3HAYCHHUEM;
- FOTOBHOCTh K TYMAHUTapHOM U BOJIOHTEPCKOM
JIEATEIIbHOCTH;

MaTpUOTHYECKOTO0 BOCIIMTAHUS:
- c(hOpMUPOBAHHOCTH POCCUICKOM TpaXKIaHCKOH
UJICHTUYHOCTH, IATPUOTU3MA, YBAKECHUS K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTH nepen PonuHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOM SA3BIK U
KYJIbTYpPY, IPOLIJIOE U HACTOSAIEE MHOTOHAIMOHAIIBHOTO
Hapoaa Poccuu;
- LICHHOCTHOE OTHOILIEHUE K TIOCYAapCTBEHHBIM
CHMBOJIaM, UCTOPUYECKOMY M IPUPOJHOMY HACIEAMIO,
MaMATHHUKAM, TpaaAULIUAM HapoJ0B Poccun,
nocTwkeHusiM Poccum B Hayke, HMCKYCCTBE, CIOpPTE,
TEXHOJIOTHUSIX U TPYIE;

- uaeHas ~ yOeXJeHHOCTb,  TOTOBHOCTb K
ciykeHuto u 3amute OtedecTBa, OTBETCTBEHHOCTH 3a
€ero cyas0y; OCBOCHHBIE 00yJaromuMucs
MEXIIPEIMETHbIE MOHATUS U YHUBEPCAIbHBIE yueOHbIE
neicTBUsS (perysisiTUBHBIE, MO3HaBaTeNbHbIE,
KOMMYHHUKaTHBHbIE);

- CIIOCOOHOCTD UX MCIIOJIB30BAHUS B
MO3HABATEJIbHON M COIMAIbHOM MPAKTUKE, TOTOBHOCTD K
CaMOCTOHTeHBHOMy HJIaHI/IPOBaHI/IIO nu OCYH_ICCTBJICHI/IIO
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y4eOHOIl e TeTbHOCTH, OPTaHU3aH y4eOHOTO

COTPYAHMUYECTBA C [1€AArOrMYeCKUMHU pabOTHUKAMU U

CBEPCTHUKAMHU, K Y4aCTHIO B IOCTPOCHUU

VHAMBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPHH; -

OBJIa/ICHUE HAaBbIKaMM y4e€OHO-HCCIIEeI0BATENbCKON

IIPOEKTHOM U COLMATIbHOM IEATEIbHOCTH

- ;- HE IPUHUMATh JEHCTBUS, IPUHOCAILLUE BPE]

OKpYKaroIleH cpese;

- YMETb IPOTHO3UPOBATh HeOJIaronpusITHbIE

9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX

JIEMCTBUM, IPEAOTBPAILATD UX;

- yYMETb POTHO3UPOBATh HEOJIArONPUSATHBIC

HKOJIOTUYECKHE MTOCIEACTBUS IPEANPUHAMAEMBIX

JIEHCTBHM, IPEAOTBPAILATh UX;

- pacIIupUTh OMNBIT ACSITEIBHOCTH 3KOJOTHYECKON

HaIlpaBJIEHHOCTH;

- pa3zpabarbiBaTh IJIaH pEIIEHUs MpoOJIeMbl ¢

Y4ETOM aHaJIN3a UMEIOLINXCSA MAaTEPUAIbHBIX U

HEMaTEpUaAIbHBIX PECYPCOB;

- OCYILIECTBIIATh LeJICHAIIPaBICHHBIN MOUCK

nepeHoca CpesiCTB U CrocoO0B JIeHCTBHS B

poeCCHOHABHYIO CPEY;

- YMETh NEPEHOCUTH 3HAHMS B IMTO3HABATENIBHYIO U

NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEIbHOCTH;

- IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C

MO3UIUN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON

3HAYUMOCTH - JlaBaTh OLIEHKY HOBBIM CUTYalUsM,

BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTD, OLICHUBATH

COOTBETCTBHUE PE3YNBTATOB LIEJISAIM YMETh IIEPEHOCHUTH
3HAHUA B MIPaKTUYECKYIO
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001aCTh >KU3HEICATCIBHOCTH,
- YMETb HWHTErPUPOBATH
pa3sHBIX

3HaHUA u3

MPEIMETHBIX 001acTel;
HCII0JIb30BaTh CPEJICTBA HH(POPMAIIMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHI B PEIICHUN
mpodeccHoHabHBIX 33/1a4 ¢ COOJIIOICHUEM TPeOOBaHHMIH
I'OCT, texnuku 0e3011aCHOCTH, TUTHCHEI,
pecypcocOepekeHuUsI, IPABOBBIX U 3TUYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30MaCHOCTH;

OK 06

[IposiBnsATh
TPaKJaHCKO-
NaTPUOTHUECKYIO
TTO3UILIMIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE
MOBEJCHUE Ha
OCHOBE
TPAAUITHOHHBIX
00111eYeIIOBEYECKHUX
LIECHHOCTEH, B TOM
YUCJIE C YIETOM
rapMOHM3AIUN
MEKHAITMOHAIbHBIX
u
MEXPEJIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIHOHHO
r'0 IIOBCACHHUS

- OCO3HaHHE  OOydYaroUMMHUCA poccuiickon
IPaXXAaHCKOW UIECHTHYHOCTH;

- LIEJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHEN
MO3ULUH JIMYHOCTH Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LeHHocTen HaponoB Poccuiickon denepannu,
HCTOPUYECKHUX U HAIIMOHAIbHO-KYJIBTYPHBIX TPaIUIHi,
(opMHpOBaHUE CUCTEMBI 3HAUUMBIX
LIEHHOCTHOCMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYINLUOHHOIO MUPOBO33PEHUS, IIPABOCO3HAHMS,
HKOJIOTHUECKOM KYJIbTYpBhI, CTIOCOOHOCTH CTaBUTh LIEJU U
CTPOUTH JKU3HEHHBIE IIJIaHbL;

- B wacTu rpakgaHcKOro BOCIIUTaHUS: OCO3HAHUE
CBOMX KOHCTUTYI[MOHHBIX IIpaB U

00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSJIKA;

- MPUHITHE TPAIUIMOHHBIX HAllMOHAJIbHBIX,
0011eYeI0BeYeCKUX TYMaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTB ITPOTUBOCTOSTH UACOJIOTHH
IKCTpEeMH3Ma, HallMOHAIM3MA, KCeHOPoOuH,
JUCKPUMHUHALIMH IO COLUAIBHBIM, PEJIUTHO3HBIM,
pacoBbIM, HALlMOHAJIBHBIM IIPU3HAKaM;
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- TOTOBHOCTb BECTU COBMECTHYIO JI€ATEIbHOCTD B
MHTEpecax rpakKIaHCKOro oOIIecTBa, y4acTBOBATh B
CaMOYTIPaBIICHUU B 00II€00pa30BaTeIbHON
OpraHM3alH U JETCKO-IOHOIIECKUX OpraHU3alusX;
- YMEHHME B3aUMOJIEHCTBOBAaTh C COLMAIBHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C HUX (DYHKIUAMH U
Ha3HA4YCHHEM;
- FOTOBHOCTh K TYMaHUTapHOM M BOJIOHTEPCKOU
JIeATEIbHOCTH;

MaTPUOTHUYECKOI0 BOCIIUTAHUSA:
- c(hOpMUPOBAHHOCTH POCCUICKOMN TpaXKIaHCKON
UJEHTUYHOCTH, NATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepes PonnHou,
rOpIOCTH 3a CBOM Kpal, CBOXO PoauHy, CBOM SA3BIK U
KYJIBTYPY, IPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAJILHOTO
Hapona Poccuu;
- LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U MPUPOAHOMY HACIEIHIO,
MaMATHUKAM, TpauLUsM HapoJIoB Poccun,
noctmxkeHusM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYJE;

- uaeiiHas ~ yOeXJIEHHOCTb,  TOTOBHOCTh K
cnyxeHuro U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynb0y; OCBOCHHBIEC 00yJaroIuMucs
MCXKIIPECAMETHBIC TMOHATUA W YHUBCPCAJIBHBIC yqe6HLIe
JIEUCTBUA (perynaTuBHBIE, [MO3HABaTEJIbHBIE,
KOMMYHHUKATHBHBIC);

- CIIOCOOHOCTE MX MCITOJIB30BAHUS B
M03HABATEJIbHOM U COLIMATIbHOM MTPAKTUKE, TOTOBHOCTD K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIICCTBICHHUIO
y4eOHOI eI TeTbHOCTH, OPTaHU3aIK y4eOHOTO
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COTPYJIHUYECTBA C NIEIArOTMYECKUMHU paOOTHUKAMU U
CBEPCTHHUKAMM, K Y4aCTHIO B IOCTPOCHHUH
VHAMBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPUH; -
OBJIa/ICHHE HAaBbIKAMH y4eOHO-UCCIIEJ0BATEIbCKOM
IIPOEKTHOM U COLIMAIIBHON JEATEIIBHOCTH;

pecypcocOepekeHus], IPaBOBBIX U ATHYECKUX HOPM, HOPM
MH(POPMAIIMOHHOMN 0€30MaCHOCTH

OK 07
ConencTBoBaTh
COXpaHEHUIO

OKpY Karoleu
cpebl,
pecypcocOepexeHn
10, IPUMEHSATH
3HaHUA 00
W3MCHCHUHU
KJIUMATa, MPUHIHUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JICICTBOBATH B
YpE3BBIYANHBIX
CUTYyaLUSIX

- HE MPUHUMATh JAEUCTBUS, IPUHOCSIINE BPEJL
OKpy’Karolel cpene;

yMETh IIPOTHO3UPOBATH HeOJaronpusTHoIE
9KOJIOTMYECKUE TIOCIIEACTBUS MTPEANPUHIMAEMbIX
NecTBUH, IpeloTBpaIlaTh UX;

- pPacIIUPUTh OMBIT JESATEIIBHOCTH 3KOJIOTHYECKOU
HaIpPaBJIEHHOCTH;

- pa3zpabarbiBaTh IJIaH pEHIEHUs] MPOOJIEeMBbI C
YUETOM aHaJIn3a UMEIOIIMNXCS MaTepUaibHbIX U
HEMaTEpUaAIbHBIX PECYPCOB;

- OCYIIECTBIISATh LIeJICHAIIPaBJICHHbBIN
IIEPEeHOca CPEJICTB U CIIOCOOOB JIEHCTBUS B

IMOUCK

pohecCHOHANBHYIO Cpey;
- YMETh TMEPEHOCHUTH 3HAHHS B TMO3HABATEIBHYIO U
MPAKTUIECKYIO 00JIaCTH KU3HEIEATSIIEHOCTH,
- mpeJiaraTh HOBBIE MPOEKTHI, OLICHUBATH UCH C
MO3UIIUN HOBU3HBI, OPUTUHATBHOCTH, MPAKTUIECKOU
3HAYUMOCTH;
- JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh
KOPPEKTUBHI B ICITEILHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LENSIM

JIaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, BHOCUTh KOPPEKTHBBI

B JIEATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LETIM
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MK 1.3
Odopmisath
TEXHUYECKYIO
JOKYMEHTAIUIO Ha
IPOCKTUPYEMBbIC
YCTpOMCTBA

- yYMETh TEPEHOCUTb 3HAHUS B
MPAKTUYECKYIO

001aCTh KU3HEICATCIBHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS U3  PaA3HBIX
MPEIMETHBIX 00IacTel;

- HCII0JIb30BaTh CPEJICTBA HH(POPMAIIUOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
po(heCCHOHANIBHBIX 3aj1a4 C COOJII0ICHHEM TPeOOBaHHMIA
I'OCT, TexHuku 6€301aCHOCTU, TUTHCHEI,
pecypcocOepeKeHusl, MPABOBBIX M ITHYCCKUX HOPM,
HOpM UH(POPMAITMOHHON 0€301MaCHOCTH;

- BJIJETh METOAAMH JJOKa3aTeNbCTB, AJITOPUTMAMU PEIICHHS
3aja4; yMeHue (GOpMyIHpOBaTh ONPEACICHUs, aKCHOMBI U TEOPEMBI,
OPUMEHATh MX, MPOBOJIUTH JOKa3aTENbHBIE PACCYXICHHS B XOJe
pelieHus 3a1ay;
- YMETh OIEPHPOBATH MOHATUSAMH: CTENEHb YHWCIHA, JOoTapudm
Y1CIIa; YMEHUE BBIOIHATH BHIUMCIICHUE 3HAUYCHUNA U
peoOpa3OBaHUs BEIPAKEHUH CO CTEIICHSIMH U JIOTapupMamu;
- YMETh  ONEpPHUPOBaTh MOHATHAMHU: KOMIUICKCHOE  YHCIIO,
CONpSDKCHHBIE  KOMIUICKCHBIE  YHCJIA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa 3alUCH  KOMIUIGKCHBIX — YHCEl
(reomeTpuyeckasi, TPUTOHOMETpHUYECKass M anredOpanyeckas); yMeETb
IPOU3BOAUTH ApU(PMETHUECKHE IEHCTBUS ¢ KOMIUICKCHBIMU YHUCIIAMU;
HPUBOJHUTH IIPHMEPHI UCTIOJIB30BAHUS KOMIUICKCHBIX

qrcen;
YMETh ONEPUPOBATH MOHATHIMU: PAllMOHATBHAS (QYHKIINS,
nokasareiabHas QyHKIMS, cTeleHHas (QyHKIM, JorapupmuuecKkas
(byHKLUS, TPUTOHOMETpUUECKUE PYHKIUHU, 0OpaTHbIe GYHKIINU; YMEHHE
CTPOUTH TpaUKHU U3YYEHHBIX (DYHKIMH, UCTIONB30BaTh rpaduku mpu
M3YyYEHHH MTPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33134 U3 IPYTUX
y4eOHBIX IPEMETOB U 33J1a4 U3 pPeaIbHOW KU3HH; BEIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

- YMETh peuiaTh TEKCTOBBIE 3a/1a4ll Pa3HbIX TUIOB (B TOM 4YHCIIE
Ha TMPOIEHTHI, JOJM M 4YacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTb
TOBApOB U YCIYT, HAJIIOTH, 3aJ1a4i U3 00JacTU YIpPaBICHUS JIMYHBIMHA U
ceMeiHbIMU  (UHAHCAMM); COCTaBJISATh BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA M WX CHCTEMBbl II0 YCIOBHIO 3a/laud, HWCCIEA0BaTh
MOJIyYEHHOE pEeIlIeHNe U OLEHUBATh MPaBIONOJ00HOCTh PE3YIbTaTOB;

- YMETh ONEPUPOBATH MOHATHAMU: CpeHEE apuPMETHUIECKOE,
Me/MaHa, HanOoJiblee ¥ HaMMEHbIIee 3HAYCHHSI, pa3Max, JUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOr0 HabOpa; yMETh U3BJIEKATh,
MHTEPIPETHPOBATH HHPOPMAIIUIO, IPEICTABICHHYIO B TA0IMLAX, HA
JyarpaMmax, rpagukax, OTpaxxarollylo CBOMCTBA peaJIbHBIX MPOLIECCOB U
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SBJICHUI; IPEACTABIATh HH(POPMALIMIO C TIOMOLIBIO TAOJIUI U JUArpaMm;
UCCIIEN0BATh CTATUCTUYECKHUE NAHHBIC, B TOM YHCJIE C IPUMEHEHUEM
rpaMuecKux METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH IOHATHIMU: CIyYalHBIN ONBIT U CIy4aliHOE
cOOBITHE, BEPOSTHOCTH CIy4aHOTO COOBITHS; YMEHHME BBIUUCISTH
BEPOSTHOCTh C HCIOJBH30BAHHWEM TpapHUUECKUX METOAOB; NMPHUMEHSATh
(GOopMyNbl CIOXKEHHUS M YMHOXEHMsI BEpOSITHOCTEH, KOMOMHATOPHbIE
bakTel M (QOpMyNBl MpHU pPELICHUM 3ajJay; OLEHUBATh BEPOSTHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIy4ailHBIMH BEIMYMHAMU;
yYMEHUE NPUBOAUTH IPUMEPHI MPOSABICHUS 3aKOHA OOJBIIUX YHUCET B
IIPUPOJHBIX U

OOI11eCTBEHHBIX SIBJICHUSX;

- YMETh OIIEpUPOBATh MOHATHAMHU: TOYKA, IMpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, ABYIPAHHBIA  yrojl, CKpELMBAIOIIMECS IPAMBIE,
MIapaJUIEIbHOCTh Y NMEPHEHANKYJISIPHOCTD MPSMBIX U IUIOCKOCTEH, Yo
MEXIY NPSAMBIMH, YroJl MEXKIY IPSAIMOM U INIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH 10 TUIOCKOCTH, PACCTOSTHUE MEKILY
IIPSMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE MCIOJIb30BaTh
IOpU peIIeHUH 3ajjad H3y4yeHHbIe (DAKTBI U TEeOopeMbl IJIaHUMETPUU;
YMEHHUE OLICHUBAThH Pa3Mepbl 00bEKTOB OKPYXKAIOILEro MUPa;

- YMETb ONIEPUPOBATH MOHATUSAMU: MHOTOTPAaHHUK, CEYCHUE
MHOTOTpaHHMKa, KyO, Mapajuiesenumnes, npu3Ma, nupamMuaa, Gurypa u
MOBEPXHOCTh BPALICHHUS, IMIHH]P, KOHYC, Iap, chepa, CeueHUs
(burypsl BpaleHus, IIOCKOCTh, Kacatoiasics chepbl, HUINHAPA,
KOHYCa, IUIOIIAa/lb [IOBEPXHOCTH IMPAMHUJIBI, IPU3MBI, KOHYCA,
WIMHPA, TUI0IaabL chepbl, 00beM KyOa, IPSIMOYTOIBHOTO
napajuiesenunea, MMpaMuibl, IPU3MbL, HTUIUHAPA, KOHYCA, 11apa;
yMeHHue U300paxkaTb MHOTOI'PAaHHUKH U TIOBEPXHOCTH BpaILlEHUs, UX
CEYEeHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
AIIEKTPOHHBIX CPEACTB; YMEHHUE PACIIO3HABaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH ITPaBUJIBHBIC MHOTOIPaHHUKH;

- - YMEThb BBIYUCIIATH T€OMETPUYECKHE BEIMYHHBI (JUIMHA,
yroj, IUIOMAAb, OOBEM, IUIOHN[AJb IOBEPXHOCTH), HCIIOJIb3Ys
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HU3y4deHHbIe (OPMYJIbI M METOABI, YMEThb OIEPUPOBATh TOHATHIMMU:
MPSMOYTOJIbHAsI CUCTEMa KOOPAWHAT, KOOPAWHATHI TOYKH, BEKTOD,
KOOPJMHATBHl BEKTOpAa, CKASIPHOE TPOU3BEACHHUE, YIroJl MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEJICHHE BEKTOpa Ha 4YHUCIIO;
HAaXOJUTh C TMOMOIIBI0 H3YyYEHHBIX (DOPMYIT KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXK]y ABYMsI TOUKAMH;

- yYMETh BBIOUPATh MOAXOMAIIUN U3YICHHBIH METOM IS PEIICHUS
3aJja4uM, pPacro3HaBaTh MaTeMaTHdecKkue (AKTBl M MaTeMaTHYCCKHE
MOJICJI B TIPUPOJHBIX W OOIIECTBEHHBIX SIBICHHUSX, B HCKYCCTBE,
YMEHHE MPUBOJUTH MPUMEPHl MATEMATHUECKUX OTKPBITHUHA POCCUUCKOM
1 MUPOBOI MaTeMaTU4E€CKON HayKH.

- YMETh ONEPUPOBATH TMOHSATUSMU: ONPEICICHUE, aKCHOMa,
Teopema,  CIEICTBHE, CBOMCTBO,  TpPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; yMeHHE (HOpMYIHpOBaTh OOpaTHOE U
MIPOTHUBOIIOJIOKHOE YTBEPKJICHHE, MIPUBOIUTH IPUMEPHI u
KOHTPIPUMEPBI, HCIOJIb30BATh METOJ MaTEMaTUYECKOW HHAYKIINH;
MPOBOJIUTh JI0KA3aTEIbHBIE PACCYKACHUS TMPU PEIICHUH 3ajad,
OIIEHUBATH JIOTUYECKYIO MPABUIILHOCTh PACCYXKICHUM;

- YMETh OTIEPUPOBATH MOHATUSMU: MHOXKECTBO, TTOJIMHOXKECTBO,
OTIepallK HaJl MHOKECTBAMU; YMEHHUE UCIIO0Ih30BaTh TEOPETHUKO-
MHOECTBEHHBIN amnmapar Jijisi OMUCaHUs PEATbHBIX MPOIIECCOB U
SIBJICHUH TIPU PEIICHUH 3a71a4, B TOM YHCJI€ U3 IPYTUX yUeOHBIX
MPEMETOB,;

I1IK 3.1 ITpoBoguTh
KOHTPOITh
apamMeTpoB,
JIMarHOCTUKY U
BOCCTaHOBJICHHE
paboTocmocoOHOCTH
U (POBBIX
YCTPOMCTB
KOMITBIOTEPHBIX

- CaMOCTOSITENIBHO bopmynupoBaTh u
aKTyalu3upoBaTh  NpoOieMy, paccMaTpuBaTh  ee
BCECTOPOHHE;

- YCTaHABJIMBATb CYHIGCTBGHHI)II;'I IIpU3HAK WA

OCHOBAaHUA JJISL CpaBHeHI/IH, KJ'IaCCI/I(bI/IKaHI/II/I 158
00001IeHHS;
- OHpeI[eJIHTB meiaun JACATCIIbHOCTH, 3a1aBaTb

napaMeTpsl U KPUTEPUHU UX JOCTHUKECHHUS,

- BIAJIeTh METOJaMH J0Ka3aTelbCTB, AJITOPUTMAMH pEIICHHS
3a1a4d; yMeHue (popMyIupoBaTh OMpPEeNICHHs, aKCHOMBI U TEOPEMBI,
IPUMEHATh HX, MPOBOIUTH JOKa3aTelbHbIE pPACCYKICHUS B XOje
peleHus 3a1a4;

- YMETh OIIEPHPOBATH MOHATHUSMHU: CTENEHb YHCIA, JOTapupM
YHcia; YMEHUE BBIOJIHATH BBIUMCIIEHUE 3HAYCHUN M MPeoOpa3oBaHUs
BBIpQ)XEHUH CO CTEMEHAMH U Jorapupmamu, npeodpa3zoBaHus IpoOHO-
panMOHAIBHBIX BEIPAKCHUH;

- YMETh ONEPUPOBATh IOHATUSMU:

byHKIMSI, HEmpephIBHAS
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CHUCTEM U
KOMIIJICKCOB

- OLIEHUBATh COOTBETCTBUEC PE3YJIbTATOB LIEISAM,

OLCHUBAaTh PUCKH IMOCIEACTBHM  JIEATENBHOCTH; -

BJIaJCTh  HABbIKAMU  pa3peliCHUs  MpoodJieMm;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJC PELICHHS 3aJ1a4M

pe3ysIbTaThl, KPHTHYECKH OILIEHUBATh MX JOCTOBEPHOCTD,

HpOI‘HO?;I/IpOBaTL N3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;

- - YMGTI) HCpCHOCI/ITI) 3HAHUIA B HpaKTI/I'-IeCKYIO

00J1aCTh KU3HENEATEILHOCTH,

- yMETb HWHTErPUPOBATH 3HAHUS u3
pa3sHbIX

MPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE UEH, IPEAJIaraTh

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

UCTIOJIB30BaHUs B MPO(EeCCHOHAIBHOM MPAKTUKE.

(GyHKIMSA, TPOU3BOAHASA, TEPBOOOpa3Hasi, OINpPENCICHHBIH HHTErpa;
YMETh HaXOJAUTh IPOM3BOJHBIC 3JIEMEHTAPHbIX (DYHKIMH, UCHOIb3Ys
CIPaBOYHBIE MAaTEpHajbl; MCCIEAOBAaTh B IPOCTEHUINNX CIIydasx
(yHKIMKM HAa MOHOTOHHOCTH, HAXOAUTHh HAaWOOJBLINE W HAMMEHBIINE
3HaYeHUss  (QYHKIUH;  CTpoWTh  rpaUku  MHOTOYICHOB  C
HCIOJIb30BAHUEM aIllapaTa MaTEMaTUYECKOrO aHaIn3a;

- yMETh OIEpUpOBaTh MOHATHAMU: palUOHANbHAS (QYHKIUS,
nokaszaTtenbHast (QYHKIUS, CTENeHHas (YHKIUS, JorapudMudeckas
GyHKIWSA, TpPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHble (QYHKUIUH;
YMEHHUE CTPOUTHh TIpaduKU M3YyYEHHbIX (QYHKUUH, HCIOIb30BaTh
rpadUKy IpU U3y4EHUU IPOLIECCOB M 3aBHUCUMOCTEH, MpU pelIeHUU
3a/a4 U3 JpYrux y4eOHbIX IPEIMETOB U 3ajad U3 PEajbHOW KU3HU;
BBIpaXaTh (OPMYITaMHU 3aBUCIMOCTH MEX]y BETHUNHAMU;

- YMETh pellaTh TEKCTOBBIC 33Jjaud Pa3HbIX THUIIOB (B TOM 4YHCIE
Ha IMPOLIEHTHI, JI0JIW M YacTH, Ha JABM)KEHHE, paboTy, CTOMMOCTH
TOBapOB U YCIIYT, HAJIOTH, 33J]a4l U3 00JaCTH YIpaBJICHUS JUYHBIMU U
ceMeWHbIMU (UHAHCAMM); COCTaBIATh BBIPAXKEHUS, YpaBHEHHUS,
HEpPABEHCTBA M MX CHCTEMBl IO YCIOBHUIO 3aJaud, MHCCIEN0BATh
MOJTy4YEHHOE PeLlCHUE U OLIEHUBATh MPaBION0J00HOCTh PE3yIbTATOB;
YMETh OIEPUPOBATh MOHATUAMU: CpeaHee apupMeTHuIecKoe, MeI1aHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAaUEeHUs, pa3Max, AUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOr0 HaOOPa; yMETh U3BJIEKATh,
MHTEPIPETUPOBATH MH(POPMALIHIO, TPEACTABICHHYIO B Ta0JIMIIaX, HA
nuarpaMmax, rpadukax, OTpaXkarolyto CBOMCTBA peaIbHbIX MPOLIECCOB
U SIBJICHUI; IPeJICTaBIATh MHOOPMAIIHIO C TOMOIIBIO TaOIHIl U
Jyarpamm; UCClI€A0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
MIPUMEHEHHEM I'paUUeCKUX METO/IOB U 3JIEKTPOHHBIX CPECTB;

- YMETh ONEPUPOBATH MOHATHIMU: CIyYalHBIN ONBIT U CIy4allHOE
COOBITHE, BEpPOATHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOSITHOCTb C MHCIOJb30BAHUEM TI'papUUECKUX METOJOB; NPHUMEHATh
(GOopMynbl CIOXKEHUS M YMHOXEHMs BEpOSTHOCTEH, KOMOWHATOPHBIE
dakTel M QOpMyNBI MpH PELICHUM 3ajady; OLEHHBATh BEPOSTHOCTH
peanbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4allHBIMH BEJIWYMHAMU;
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YMEHHUE TPUBOJUTH MPUMEPHI MPOSBICHHS 3aKOHA OOJBIIUX YUCEN B
MIPUPOJIHBIX U

OOIIECTBCHHBIX SIBJIICHUSX;

- YMETh ONEpPUPOBATh MOHATHSAMH: TOYKA, MPsSMasi, IUIOCKOCTH,
NPOCTPAHCTBO, JIBYTPAHHBIA  Yrojl, CKPEHIMBAIOIIUECS MPSMBbIE,
NapajuIeIbHOCTh U TMEPICHIUKYISPHOCTh MPSIMBIX U TUIOCKOCTEH, yrod
MEXIY TPSIMBIMH, YTOJI MEXAY MPSMOW H TUIOCKOCTBIO, YTOJ MEXIY
TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMH, PAacCTOSIHUE MEXY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
NpU pEIICHUM 3a7ad W3y4eHHbIC (DaKThl M TEOPEMbI IUIAHUMETPHH,
YMEHHE OIICHUBATh pa3Mephbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YMETh OIEPUPOBATH TIOHSATHUSMHU: MHOTOIPAHHUK, CCUCHHUE
MHOTOTpaHHHKA, Ky0, mapayuiesienune, npu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTh BpAICHUS, LWIMHAP, KOHYyC, Imap, cdepa, CeUYCHHS
Gurypsl BpallleHUs, IUIOCKOCTh, Kacaromascs chepsl, TWIHHIPA,
KOHyca, IUIOMAJbh TIOBEPXHOCTH WHUPAMHUIBI, IPU3MBI, KOHYCa,
HUATUHApPA, [omanab cdepsl, o00beM Kyba, MPSAMOYTOJIHHOTO
napajuieNienume a, MUPaMUIbl, MPU3MBI, IWIMHIPA, KOHYCa, IIapa;
YMEHHE H300pa)kKaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BpAIICHHS, WX
CCUYCHUS OT PYKH, C TIOMOIIBI0 YEPTSKHBIX HWHCTPYMECHTOB |
QJIGKTPOHHBIX ~ CPEJCTB; yMEHHE paclo3HaBaTh CHMMETPUIO B
MIPOCTPAHCTBE; YMCHHE PACIIO3HABATH MTPABUJIBHBIE MHOTOTPaHHUKH;
YMETh ONIEPUPOBATH MOHATHAMHU: JIBIDKEHUE B TIPOCTPAHCTRBE, ITOT00HBIC
Gurypsl B IpOCTPAHCTBE; UCTIOIH30BaTh OTHOIIICHUE TUIOIIA e
MOBEPXHOCTEH M 00HEMOB TOIOOHBIX (PUTYp MPHU PEUICHUH 3a/1a4;

- YMETh BBIYHCIIATH T€OMETPHUYECKHE BEIMYWHBI (JITMHA, YTOI,
ionaab, 00BEM, IUIONIAJh ITOBEPXHOCTH), HCIOIb3Ysl H3YyUCHHBIC
(hOpMYJITBI U METOJIBI,

- yMETh OMNEPUPOBATh TOHATUSAMHU: TMPSIMOYTOJIbHAS CHCTEMa
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIsIpHOE MPOM3BEICHUE, YOl MEXIYy BEKTOpaMHU, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpa HA YHCIIO; HAXOIUTh C MOMOIILI0 M3YYCHHBIX
bopMyNl KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKIY ABYMS
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TOYKaMU;
- YMEThb BBIOMPATh MOAXOAALUIMNA U3YUYEHHBIH METO Il peIleHus
3aJjaud, pPAcCHo3HaBaTh MareMaThyeckue (akTbl M MaTeMaTHYECKue
MOJENIM B HPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHE NPUBOJUTH IIPUMEPBI MAaTEMAaTUUECKUX OTKPBITUH POCCUNCKON
Y MUPOBOM MaTeMaTU4E€CKON HAyKH.

- yMETh CBOOOJHO OINEPHPOBATH MOHATHAMHU: COUYETAHWE,
MEePECTaHOBKA, YHCJIO COYETAHMUM, YHUCIO TMEPECTAaHOBOK; OWHOM
HeloToHa; ymeHHE TPUMEHSITh KOMOMHATOPHBIE (DAKTHI U

paccyXIeHus Ul pelIeHus 3a/a4;

- YMETb OIEpUPOBATh MOHATHUSAMHU: HATYPAJIBHOE YHCIIO, LEJI0E
YHCIJI0, OCTAaTOK MO MOAYJIO, PallMOHAIBHOE YKCIIO, UPPALMOHAIbHOE
YHMCJI0,  MHOXECTBA  HATypalbHbIX,  LEJIbIX,  PalUOHAIBHBIX,
JEHCTBUTENBHBIX YUCEIN; YMEHUE HCIOJb30BaTh MPU3HAKU JIEITUMOCTH,
HalMEHbIIMKA OOHmMHA JenuTenh M HauMeHbllee oOlee KpaTHOE,
anroput™ EBKiIuaa mpu penieHuM 3aiay; 3HaAKOMCTBO C Pa3IMYHBIMU
MO3ULMOHHBIMH CUCTEMaMH CUUCIICHHUS,

- yMeTh CBOOOJHO ONEpUPOBATh MOHATHUSMHU: CTENEHb C IIEJIBIM
MoKa3aresieM, KOpeHb HaTypajlbHOW CTENEHH, CTENIEHb C PallMOHAILHBIM
MoKa3zareieM, CTeNeHb C  JCHCTBUTENbHBIM  (BELIECTBEHHBIM)
noKasareneM, JiorapupM UHUClIa, CHHYC, KOCHHYC U TaHI€HC
MIPOU3BOJILHOTO YUCIIA;

YMETb ONIEPUPOBATH MOHATHAMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHOCTh YPaBHEHUI, HEPABEHCTB U CUCTEM,
palroHaibHble, UppPAllMOHAIbHBIE, TI0Ka3aTeIbHbIE, CTEIIEHHBIE,
norapumuyuecKue, TPUrOHOMETPUYECKUE YPaBHEHHS, HEPAaBEHCTBA U
CUCTEMBI; YMEHHE PELIaTh YPaBHEHMS], HEPABEHCTBA U CUCTEMBI C
MOMOMUIBIO PA3JIMYHBIX IPUEMOB; pEIIaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IApaMETPOM; IIPUMEHATh YPAaBHEHUS, HEPABEHCTBA, X
CUCTEMBI JJIS PEIICHUS MAaTEMATUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3INYHBIX
obyacTeil HAyKU U peaIbHON KU3HH;

- YMETh CBOOOJIHO ONEpUPOBATh MOHATUSAMU: rpaduK QyHKIIMH,
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oOparHas QyHKIUS, KOMIO3HLUS GYHKINH, THHEHHAs QYHKIHS,
KBaJpaTU4Has QYHKIUS, CTENIEHHAas: (QYHKLUSA C LEIbIM [T0Ka3aTeleM,
TPUTOHOMETpHUECKUE (PYHKIMH, OOpaTHbIE TPUTOHOMETPUUECKUE
byHKIMY, TOKa3aTeNnbHast U Jorapudmuyeckas QyHKINH; yMEHUE
CTPOUTH TpapuKH (PYHKIHIA, BBIOIHATH IPE0Opa30BaHUs IPapUKOB
bynxuni;

YMEHHUE UCI0JIb30BaTh rpaduKu GYHKUUHN 7151 U3Y4YEHUS MPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 33J1a4 U3 APYTUX YIeOHBIX TPEIMETOB
U3 peanbHOM KU3HU; BbIpaXaTh (POpMyIaMU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTH (PYHKITUH,
HEPUOJIMYHOCTb (DYHKIIHUU, OTPAaHUYEHHOCTb (DYHKIIMHU, MOHOTOHHOCTb
byHKINH, SKCTpeMyM (QYHKIMH, HAanOOoJIbIIee M HAUMEHbIIIee 3HAYCHUS
(GyHKLIMU Ha IPOMEKYTKE; YMEHUE POBOAUTH UCCIIEI0BaHUE
dyHKIMIM;

YMEHHE HCII0JIb30BATh CBOMCTBA U rpadUKu QYHKIMMA JUIs pelieHus
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHHUI YpaBHEHHI,
HEPaBEHCTB U UX CUCTEM;

- yMETb CBOOOIHO OTIepPUPOBATH MOHATHSMU:
MIOCJIEIOBATEBHOCTD, apu(METHYECKasi MPOTPECCHsI, TE€OMETPHUECKAs
nporpeccusi, OECKOHEYHO YOBIBalolIasi reoMeTpudeckas MpOrpeccus;
YMEHHUE 3a/1aBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCIIE C TOMOUIbIO
PEKYPPEHTHBIX (HOpMYIT;

YMETh OIEPUPOBATH MOHATHSIMHU: HENPEPHIBHOCTD (DYHKIIMH, aCUMIITOTHI
rpaduka QyHKIMH, IEpBasi U BTOpas MPOU3BOIHAS (PYHKIIHH,
reoMeTpUYecKuil U (pU3nYecKuii CMBICI IPOU3BOIHOM, IEpBOOOpa3Has,
OTIpeNIeICHHBI MHTETPAN; yMEHUE HaXOIUTh aCUMIITOTHI rpaduka
(bYyHKIMU; yMEHHE BBIYUCIIATH POU3BOJHBIE CYMMBI, TPOU3BECHHUS,
YaCTHOT'O U KOMITO3UIIMH (DYHKIIMH,

HaXOJIUTh YpaBHEHHE KacaTeNbHOU K TpaduKy QyHKIMH; yMEHUE
UCTIOJIb30BaTh MPOU3BOHYIO JUISl UCCIIEOBAHUS (QDYHKIUH, UIs
HAXOXKJCHUS HAMTYYILEero pelieHus B MPUKIAIHBIX, B TOM YUCIIE
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COIMATIbHO-9KOHOMUYECKUX M (PU3NYECKUX 3a/1a4ax, sl ONPEaeICHUS
CKOPOCTH ¥ YCKOPEHHS; HAXOUTh IJIOMAAN 1 00BbeMBI GHUTYp C
HOMOIIBIO UHTErpajia; MPUBOIUTH IPUMEPH MaTEMAaTHYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHInanbHbIX YpaBHEHUH;

- YMETh  ONEPHPOBATH  MOHATUSAMHU: KOMIUIEKCHOE  YHCIIO,
CONPSDKEHHBIE  KOMIUIEKCHBIE  YHMCIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opMa 3amucl  KOMIUIEKCHBIX — YHCET
(reoMeTpuveckas, TPUTOHOMETpUYECKas W aiureOpandeckas); yMeTh
NPOU3BOIUTH apH(PMETHUECKUE NEHCTBUS C KOMIUIEKCHBIMU YWCIIAMHU;
NPUBOJHUTH IIPHMEPHI UCTIOJIB30BaHUS KOMIUICKCHBIX

YHCeT;
- YMETb  CBOOOJHO  ONEpPUpPOBaTh  MOHATUSAMHU:  CpElIHEe
apudMeTHUecKkoe, MeuaHa, HauOoJblllee W HaUMEHbIEe 3HAYECHHUS,
pa3Max, TUCIepCusi, CTAaHIapTHOE OTKJIOHEHUE I OIIMCAHMSI YUCIIOBBIX
JIaHHBIX; YMEHHME UCCIIEJOBATh CTATUCTUYECKUE JAaHHBIE, B TOM YHCIE C
NPUMEHEHHEM TpapuUyecKUX METOJOB U DJIEKTPOHHBIX CPEICTB;
rpagMuecKu HCCIeIOBaTh COBMECTHbIE HAOMIOAECHUS C TOMOIIBIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW PErpeccuy;

YMETb HaxOJIUTh BEPOATHOCTU COOBITUI C UCTIOIb30BAaHUEM
rpauuecKux METOJI0B; IPUMEHSTh JUI PelleHus 3a7ad GopMyIIbl
CIIOKEHMSI U YMHOXKEHHS BEPOSTHOCTEN, (OPMYITy MOITHON BEPOSTHOCTH,
dopmyny beprymnu, komOuHaTOpHBIE (DAaKTHI U POPMYJIBI; OLIEHUBAThH
BEPOATHOCTH PEANIbHBIX COOBITHI; YMEHHE ONepUPOBATH MOHATHIMHU:
Clly4aiiHasi BEIMYMHA, PACIIPEAEICHUE BEPOSITHOCTEN, MATEMAaTUIECKOE
0KUJaHUE, TUCTIEPCHUS U CTAHJIAPTHOE OTKJIIOHEHHUE CIIyYalHOU
BEJIMYMHBI, PYHKIIMM pacrpeaesieHus U IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOI0 U HOPMAJILHOTO pacipe/ielieHNii; yMEHHE UCIIOJIb30BaTh
CBOICTBa U3yUYEHHBIX PACIPEAEICHNUN Ul PEIICHNUS 3aa4; 3HAKOMCTBO C
MOHATUSMH: 3aKOH OOJIBIIMX YMCEIl, METO bl BEIOOPOUHBIX
HCCJIEIOBaHM; yMEHHE MPUBOAUTH IPUMEPHI MIPOSBIECHUS 3aKOHA
OOJIBLINX YKCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUAX;

- yYMETh CBOOOJHO OINEpPUPOBaTh MOHATUAMU: TOYKa, HpsAMad,
IIJIOCKOCTB, MPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUN yroJl, ABYI'PAaHHBIN
yroj, TPEXTPaHHbI yroj, NEpeceKaroluecs, MNapaulelbHble U
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CKpELUBAIOIIUECS IPSIMbIE, MApaJUIeIbHOCTh U MEPIEHAUKYISIPHOCTh
OPSAMBIX U TUIOCKOCTEH, YTOJI MEXKAY MPSMBIMH, YOl MEXIy IPSIMOA U
IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSAMH; YMEHHE HCIOJb30BaTh IPU
peLIeHNH 3a/1a4 U3y4YeHHBbIe (DAaKThl U TEOPEMBI TUIAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAlOIEM MHpE; YyMEHUe
ONEpPHPOBATH TOHATHSAMHU: MHOTOTPAaHHHK, CEYEHHWE MHOTOTPAHHUKA,
NpaBWIbHBI ~ MHOTOTPaHHUK, TpuU3Ma, MNUpaMuaa, ¢urypa u
HOBEPXHOCTh BpallleHHs], LWIMHAP, KOHYC, wap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYCHHS KOHYCa W IWIIMHApA, MMapaulelIbHbIE OCH WU
OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromasics —cdepsl,
IUIMHApPA, KOHYCa; YyMEHHWE CTPOUTh CEUeHHEe MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKHU, (UIYypbl U MOBEPXHOCTH BpALICHUS, UX
CCUCHHs, B TOM YHCJE C TIOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHHE
OPUMEHATh CBOMCTBA TI'EOMETPUYECKUX (QUTYp, CaMOCTOSTEIbHO
bopMynHpoBaTh  ONpeneNeHusT HW3ydaeMbIX (QHTyp,  BBIIBHTAThH
TUIIOTE3bl O CBOMCTBaX W MpHU3HAKaX TIE€OMETPUUYECKHX QUryp,
00OCHOBBIBaTh ~ WJIM  ONpPOBEpraTb  HMX; YMEHHE  IPOBOJUTH
Knaccupukanuio (Uryp 1O pazIMYHBIM [PHU3HAKAM, BBIOIHATH
HE00XO0/IMMBbIE IOTIOTHUTENIbHBIE TOCTPOCHHUS;

- yMEeTh CBOOOJHO OINEPHUPOBATh MOHATHSMHU: IUIOMAAb (DUTYDBI,
00beM (GuUryphl, BETUYMHA YIJIa, PACCTOSTHUE OT TOYKHU /IO TUIOCKOCTH,
paccTosHUE MEXAY HPSIMBIMU, PACCTOSHHE MEXAY IUIOCKOCTIMH,
wIomaab chepbl, TUIOIMAAb MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA,
WIMHApa, 00BbeM  Ky0a, TPSMOYTOJIBHOTO  Iapajulesenunesna,
MUPaMUIbl, TPU3MBI, IWIMHApPA, KOHyCa, IIapa; YMEHHWE HaXOJIUTh
OTHOIIEHHE 00BEMOB OAOOHBIX QUTYD;

YMETh CBOOOTHO ONIEPUPOBATH MOHATHIAMU: JABH)KEHHE, TapaJliebHbINH
NEepeHOC, CHMMETPUS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHre mo100us, T0100HbIE PUTYpBI; YMEHUE PACIIO3HABAThH
paBHbIE ¥ TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
apXUTEKType; YMEHHE UCII0Ib30BATh T€OMETPUUECKUE OTHOIIECHUS,
HaXOJUTh T€OMETPUYECKHIE BEIMYMHBI (IJIMHA, YTOJI, IJIONIalb, 00BEM)
IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB U U3 PeabHOU
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YKU3HU;

- yMETh CBOOOJHO OIEpUPOBaTh IOHATHAMM: IPSAMOYTOJIbHAs
CUCTEMAa KOOPJIMHAT, BEKTOpP, KOOPAMHATBHI TOYKH, KOOPJMHATHI
BEKTOpa, CymMMa BEKTOpOB, IIPOM3BEJIEHUE BEKTOpa Ha YUCIIO,
pa3IokKEHUE BEKTOpa MO 0as3ucy, CKaIsIpHOE MIPOU3BEICHUE, BEKTOPHOE
IPOM3BEACHUE, Yrojd MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBI M KOOPAMHATHBIA METOJ JUIsl pEIIEeHUs] TeOMETPUYECKHX
3aJa4 W 3a7a4 APYTUX Y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUSAMU:
MaTpua 2X2 u 3X3, onpenenuTenb MaTpULbl, FEOMETPUUECKUN CMBICIT
OIpe/IeIUTENs;

- YMETb  MOJEIMPOBATh  pEAJbHbIE CHUTyallud Ha  SI3bIKE
MaTeMaTHKH; COCTABIIATh BBIPAKEHUs, YpaBHEHUs, HEPABEHCTBA M MX
CHUCTEMBI 10 YCJOBHIO 3a/lauM, HCCIIEJOBAaTh MOCTPOCHHbIE MOJEIU C
UCIOJIb30BAaHUEM amrapara ajareOpbl, HHTEPIPETUPOBATh MOJIyYEHHBII
pe3ynbTaT;  CTPOMTh  MaTeMaTUYeCKhe MOJAENU €  I[TOMOUIBIO
F€OMETPUUECKUX TOHATUN M BEJIIWYMH, pEIlaTh CBSA3aHHBIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTABIIATH BEPOSTHOCTHYIO MOJENb U
UHTEPIPETHUPOBATh TOJYyYEHHBIH pe3yabTaT; pemaTh MPHUKIaJHbIE
3aJjaud  CpeACTBaMU MAaTeMaTHYeCKOro aHaju3a, B TOM YHCIE
COLIUAJIBHO-

HKOHOMUYECKOTO U (PU3NUECKOTO XapaKTepa;
yMEHHUE BEIOMPATH MOIXO SN METOJT JIsl peIISHUS 3a/1a4H.
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2. CTPYKTYPA U COJJEP)KAHUE OBIIIEOBPA3OBATEJIbHOM YYEFHOM JUCIIUIIJIMHBI
OV/. 07 MaremaTuka

2.1 O0beM AUCHMIJIMHBI U BUIbI Y4eOHOH padoThl

Bun yuebHOM paboThI O0BeM B Hacax
O0beM 00pa3oBaTe/IbHON NPOrPAMMBbI TUCHHUIIJIMHBI 332

1. OcHOBHOE co/iep:KaHue 314
TEOPETUICCKOE 00yUeHHE 102
71a60paTOPHBIE U MPAKTHYECKUE 3aHATUS 212
KOHCYJIbTALIU! 4
ITpome:xxyTouHas arrectanus (3IK3aMeH) 6
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2.2. Coneprkanue o0ydeHus 1o ooieoopazoBarenbHoi yueOHol auctumirae OY 1.07 MaremaTtuka

Ne Ne O6bem Conep:xanue y4e0HOro MaTepuajia (TeopeTHueckue, npakruyeckne |Popmupyembie
HaunmMmeHnoBanue pa3aejaoB U TEM 3aHA- 3aHA- B 3aHATHUSN, KOHTPOJIbHbIE paﬁOTbl) KOMIIETCHIIUN
THA THA B qacax
IL.II. TeMe
Paspen 1. MoBTopeHMe Kypca MaTeMaTUK/N OCHOBHOW LUKONbI (184)
Tema 1.1. 1 1 2 ba3oBble 3HaHUS ¥ YMEHUS IO MaTEMaTHKE B IPOPECCHOHATBHON U B OK 01,
Lenb 1 3a1a4n MaTeMaTUKU [IPU IIOBCE/IHEBHOM J1€ATEIbHOCTH. OK 02
]
OCBOEHUU CHELHATIBHOCTU
OK 03,
Tema 1.2 2 2 2 JlelicTBUA Ha/ MOJOKUTEILHBIMA U OTPULIATESIIbHBIMU YUCIIaMU, OK 04,
Yucna u Beruncienus. Belpaxxenus n OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0simu. [leiicTBus co OK 05,
npeoOpa3oBaHus CTeneHsAMH, (OpMyJIbl COKpalieHHOro yMHokeHus. [IpakTuueckoe OK 06,
3aHATHE
OK 07,
Tema 1.3. 3 3 2 Bunel ninockux ¢uryp u ux miuomaab. [I[pakTHKo-opueHTUpOBaHHbIE IIK 1.3,
I'eomeTpus Ha TIOCKOCTH 3aJja4uM B Kypce reoMeTpHuH Ha IiockocTH. IlpakTnueckoe 3ansTne IIK 3.1
Tema 1.4 IIporieHTHBIE BBIYNCIICHHUS 4 4 2 [TpocTble MPOLEHTHI, pa3HbIe CIIOCOObI UX BhIYMCICHUSA. CI0XKHbIE
MIPOLIEHTHI
IIpakTuyeckoe 3ansATHE
Tema 1.5 5 5 2 Jlunelinble, KBa/ipaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHUS U
VYpaBHEHMSI U HEPABEHCTBA HEPABEHCTBA
IIpakTu4yeckoe 3ansATHE
6 §) 2 Jluneitnble, kBagpaTHbIE, APOOHO-IMHEIHBIE YPAaBHEHUS U
HEpaBEHCTBA
IIpakTuyeckoe 3aHsATHE
Tema 1.6 7 7 2 CriocoOb! pereHus CUCTeM JUHEHHBIX ypaBHeHHH. [TonsTus:
Cucremsl ypaBHEHUH U HEPABEHCTB Matpuua 2x2 u 3x3, onpenenurens matpulsl. IIpakTuyeckoe
3aHATHE
8 8 2 Meron I'aycca. CuctemMbl HETMHEUHBIX ypaBHEHUM. CUCTEMBI




35

HEPaBEHCTB
Tema 1.7 9 9 2 Brraucnenus u npeoOpa3oBanusi. Y paBHEHHS U HEPABCHCTBA.
Bxo1HOM KOHTPOJIb I'eomeTpust Ha
wiockoctyd Konrpoabhas padora Nel
Pasgen 2 MNpsamMbie u NNIOCKOCTU B NpocTpaHcTBe (18 u)
Tema 2.1. 10 1 2 [Ipeamer crepeomerpun. OCHOBHBIE MOHATHUSA (TOUKA, IPsAMas, OK 01,
OCHOBHBIE TIOHSTHSI CTEPEOMETPHH. MJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE AaKCHOMBI CTEPEOMETPHH. OK 02
9
Pacniono)xeHre npsiMbIX U MJI0CKOCTE [lepecekaromuecs, napajuiebHbIE U CKPEIIUBAIOIINECS IPSIMBIE. OK 03
[Ipu3Hak ¥ CBOMCTBO CKPEIIMBAIOIIUXCS MPSAMBIX. OCHOBHBIE OK 0 4’
MIPOCTPAHCTBEHHBIC (PUTYPHI. >
OK 05,
Tema 2.2. 11 2 2 [TapannensHblie npsmas U iockoctb. Onpenenenue. [Ipusznax. OK 06,
[TapayienbHOCTB NIPSIMBIX, IPSIMOU U Csoiictsa. [lapannensnsie mockoct. Onpenenenue. [Ipu3Hak. OK 07
[JIOCKOCTH, INIOCKOCTEN CaoiicTBa. ¢
IIK 1.3,
[TapannenbHOCTh IPSIMBIX, IPSIMON U 12 3 2 Tetpasnp u ero snemenTsl. [lapannenenunen u ero 3J€MEHTHI. IIK 3.1
MIJIOCKOCTH, TNIOCKOCTEN CBoiicTBa IPOTHUBOIONOXKHBIX TPAHEN U TUaroHanen
napaenenunena. [locrpoenue ceuennii. [lpakTudeckoe 3aHATHE
Tema 2.3. 13 4 2 Ilepnenaukynsapusle npsMmele. [lapamensHsle TpsMele,
[TepnenUKyYISIPHOCTD MPSMBIX, MEePIEHINKYIISIPHBIE K IITOCKOCTH. [IpU3HaKk nmeprneHauKyIsspHOCTH
MPSAMON U TNIOCKOCTH, TIJIOCKOCTEN npsAMoi 1 iockocTu. JlokazarenscTBo. [lepnenaukymnsp u
HaksIoHHas1. [lepnenaukynspusie miockoctu. [IpusHak
NEePHEHANKYISIPHOCTH TJI0CKOCTe. PaccTosHMs B IpOCTpaHCTBE
Tema 2.4. 14 5 2 Teopema o Tpex nepneHauKyssipax. JlokazaTenbCTBO.
Teopema o0 Tpex nmepneHIuKyIsIpax
15 6 2 VYron Mexay nNpsMON U IIIOCKOCTBIO. YTOJ MEXIY IIIOCKOCTSIMU
Tewma 2.5. 16 7 2
[TapannensHble, NeprHEHIUKYISIPHBIC, AKCHOMBI CTEPEOMETPUH.
CKpEIUBAIOIINECS MPSAMbIE
17 8 2 [TeprieHANKYASIPHOCTH NMPAMOU U TIIIOCKOCTH, MApAIIEIbHOCTD JBYX
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IPSIMBIX, IEPIICHIUKYIISIPHBIX IUIOCKOCTH, EPICHIUKYIISIPHOCTD
mockoctel. [lpakTuyeckoe 3aHsATHE
Tema 2.6. 18 2 PacnosnosxeHnue npsiMbIX U MIIOCKOCTEN B IPOCTPAHCTBE.
Pewmenune 3anau. IIpsmele u miockoctu IlepneHUKyYISIPHOCTD U ApAJUIEIBbHOCTD IPSIMBIX U INIOCKOCTEH.
B IIPOCTPAHCTBE CkpemuBatoiuecs npsiMoie. KontposabHas padora Ne2
Pazgen 3. KoopanHaTtbl 1 BekTOpbl (14)
Tema 3.1 JlexkapToBbl KOOPAUHATHI B 19 2 JlexapToBbI KOOpAMHATEI B pocTpaHcTBe. [IpocTeiimmue 3anauu B OK 01,
npocrpaHcTse. PaccrosiHue Mexay koopauHarax. IIpakruyeckoe 3ansitue OK 02
9
nByMst Toukamu. KoopauHaTsl OK 03
CEepeauHBI OTpE3Ka ’
OK 04,
20 2 PaccTosHue Mex 1y AByMs TOUKaMu, KoopauHatel cepeaunsl orpeska | OK 05,
OK 06,
Tema 3.2 21 2 BexkTops! B ipoctpancTBe. Cll0KEHUE U BBIUUTAHUE BEKTOPOB. OK 07
BekTopsl B IpocTpaHcTBe. YTOJI MEXKIY YMHO)eHue BeKkTopa Ha uncio. Komruianapasie BekTopbl. CKainsipHoe 1 ’
BekTopamy. CKajspHOe POU3BE/ICHUE IIPOU3BEJIEHNE BEKTOPOB. Pa3ioxkenue BeKTopa 1o TpeM 1K 1.3,
BEKTOPOB HEKOMILUIaHAapHBbIM BekTopaMm. IIpakTnyeckoe 3ansrue 1K 3.1
22 2 Koopannatsl BEKTOpa, CKaIsIpHOE POU3BEIECHUE BEKTOPOB B
KOOpJMHATAaX, YTOJI MEXKIY BEKTOPAMH, YTOJI MEXAY NPAMON U
IIJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSAMU. Y pPaBHEHUE INIOCKOCTH.
I'eomerpuueckuii cmbica onpenenurens 2x2 [lpakTny. 3ansitue
Tema 3.3 23 2 Koopaunarnas minockocTs. BerdrciieHne paccTosiHUM U TUIONIaAei Ha
[IpakTHKO-OpUEHTUPOBAHHBIE 3a1a4N II0CKOCTH. KoslnuecTBeHHBIE pacyeThl
Ha KOOPJIMHATHOM TJIOCKOCTH
24 2 Koopaunarnas miockocts. Berunciienre pacctosiHuil U miomaaei Ha
mockocTd. KonnmuectBennble pacuetsl. IIpakTuy. 3ansaTue
Tema 3.4 25 2 JlexapToBBI KOOPAMHATEI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE.
Pemenue 3anau. Koopaunate! n CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO.
BEKTOPBI Kommuianapasie BekTopbl. CKalsipHOE POU3BEIEHUE BEKTOPOB.
Pa3noxeHne BeKTopa 1o TpeEM HEKOMILJIaHAPHBIM BEKTOpaM.
[Tpocreiimue 3agaun B KoopauHaTax. KoopanHatel BEKTOpa,
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paccTosiHuEe MEXy TOUKaMH, KOOPIUHATHI CEpeUHbI OTPE3Ka,
CKaJISIpHOE MPOM3BEICHUE BEKTOPOB B KOOPAUHATAX, YTOJl MEXKIY
BEKTOPAMH, YTOJI MEX]y MPSAMOI U MJIOCKOCTHIO, YTOJl MEXKIY
mockocTsiMu. KonTposbHas padora Ne 3.

Pasgen 4. OcHoBbI TpuroHomeTpuun. TpuroHomeTpuyeckme yHkumum (36 4)

Tema 4.1 26 1 2 Panuannas mepa yria. [ToBopoT Touku BOKpYT Hayaia KOOpAUHAT.
Tpuronomerpuueckue GyHKIUN Onpenenenue cuHyca, KOCUHYCa, TAHI€HCA U KOTaHI'€HCa
IIPOU3BOJIBHOTO YTJla, YUCIIA.
Panuannas u rpagycHas Mepa yria
27 2 2 3HaKu CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHT'EHCA 10 YETBEPTSIM.
3aBUCHUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OZHOIO U TOTO XK€ yria
Tema 4.2 28 3 2 Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCUHYC, TAHT€HC U
OCHOBHBIE TPUTOHOMETPUYECKHE KOTaHI'€HC YIJIOB O U - L.
TOXKJIECTBA.
@opMyIIbl IPUBEACHUSA 29 4 2 @opMyIIbl IPUBEACHUS
Tema 4.3 30 5 2 CymMa 1 pazHOCTBh cuHYCOB. CyMMa M pa3HOCTb KOCUHYCOB. CHHYC U
CuHyc, KOCUHYC, TAHT€HC CYMMBI U KOCHHYC ABOMHOTO yria. @opMyJibl IOJIOBUHHOTO YTJIa.
pa3HoCTH IBYX yrios CHUHYC U IIpakTH4eckoe 3aHsATHE.
KOCHHYC ABOMHOIO yria. ®opmyisl
IIOJIOBUHHOTO yrja
31 §) 2 [Ipeobpa3zoBanus CyMMbl TPUTOHOMETPUUYECKUX
GbyHKIMI B Mpou3BeeHNE U Tpou3BeieHus B cymmy. IlpakTuyeckoe
3aHsATHe.
32 7 2 BeipakxeHue TpUroHOMETpHUECKUX (DYHKIMIA Yepe3 TaHTeHC
MOJIOBUHHOTO aprymenTa. [IpeobpazoBanus mpocTeimmx
TpUroHoOMeTpudeckux Beipaxenuil [lpakruyeckoe 3anstue.15 (3)
Tema 4.4 33 8 2 OO6uacTh onpeeneHus 1 MHOXKECTBO 3HadeHH GpyHKuuid. YETHOCTS,

®yHk1un, ux cBoiictea. CrnocoOs!

HEUETHOCTb, MEPUOANIHOCTh (QyHKIMN. CriocoObl 3aanus GyHKIUN

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




38

3aanus QyHKIUN

Tema 4.5 34 9 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX
Tpuronomerpuueckne GyHKINHU, UX ¢ynkuuit. YéTHOCTH, HEYETHOCTD, IEPHOAUYHOCTD
CBOWCTBA U TpaduKH TPUTOHOMETpHUECKHUX QyHKIHA. CBoiicTBa U rpaduku GYHKIMN Y =
COS X,y =sin X,y =tg X, y = ctg x.
Tema 4.6 35 10 Cxartue 1 pacTshKeHHEe TPa@UKOB TPUTOHOMETPUIECKUX (DYHKIIUH.
[TpeobpaszoBanue rpaduxos [IpeoOpa3zoBanue rpauKOB TPUTOHOMETPUUECKUX PYHKIIUMN.
TPUTOHOMETPHUECKUX (DYyHKIIUN
Tema 4.7 36 11 Hcnonp30BaHue CBOMCTB TPUTOHOMETPUUECKUX (DYHKIIHI B
Onucanuie NpOU3BOICTBEHHBI npodeccuoHanbHbIX 3a1adax. [IpakTnyeckoe 3ansTHe.
IIPOLIECCOB C OMOILBIO I'paUKOB
byHKIHHA
Tema 4.8 37 12
OOpatHble TPUTOHOMETPUYECKHE OO6patHble Tpuronomerpuyeckue GyHkuuu. Mx cBoiicTBa u rpapuku
byHKIIUU
Tema 4.9 38 13
TpuronomeTpuyeckrue ypaBHEHUs U VYpaBHeHHe cos X = a. YpaBHEHUE sin X = a. YpaBHEHHeE tg X = a, ctg X
HEpaBEHCTBa =a.
39 14 Penienne TpUroHOMETPUUECKUX YPAaBHEHUI OCHOBHBIX THUIIOB!
IIPOCTEMIINE TPUTOHOMETPUUYECKNE YPABHEHUS, CBOJAIIMECS K
KBaJIpaTHbBIM, PEIIAEMBbIE Pa3JI0)KEHUEM Ha MHOXKHUTEIHN, OJHOPOIHBIE.
IIpakTnyeckoe 3aHsATHE
40 15 Pelenre TpUroHOMETPUUECKUX YPABHEHUH OCHOBHBIX THUIIOB:
IIPOCTEMIINE TPUTOHOMETPUUECKNE YPABHEHU S, CBOJAIIMECS K
KBaJIpaTHbBIM, pEIIa€MbIE Pa3JI0KEHNEM Ha MHOXKHUTEIH, OJHOPOIHBIE.
IpakTnyeckoe 3ansiTue 18 (6)
41 16 IIpocreiimne TpuroHoMeTpuiecknue HepaBeHeTBa. [IpakTuyeckoe
3aHATHE
Tema 4.10 42 17
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CucreMbl TPUTOHOMETPUUYECKUX
ypaBHEHUU

CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN
IIpakTnyeckoe 3ansiTHe

Tema 4.11 43 18 2 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpayKeHUH. Perienue
Pemenue 3aga4y. OCHOBBI TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB B TOM YHUCJIE C
TPUTOHOMETPHUH. UCIIOJIb30BaHUEM CBOMCTB (yHkMid. KoHTpoJbHas padora Ne 4.
Tpuronomerpudeckue GyHKIIMHA
Paspnen 5. KomnnekcHble yucna (8)
Tema 5.1 44 1 2 [Tonsitne komIuiekcHoOro uncia. ConpspkeHHbIE KOMIIEKCHBIC YHCIIA, OK 01,
KomMiuiexcuble unciia MOJAYJIb U apTyMEHT KOMIUIEKCHOTO yucia. dopma 3anucu OK 02
9
KOMIUIEKCHOTO Unciia (reoMeTpuyueckasi, JpUuroHOMeTpuyecKas, OK 03
anreOpamdeckas). >
OK 04,
45 2 2 IpakTHYecKoe 3aHsATHE OK 05,
N OK 06,
46 3 2 Apudmerndeckue ASHCTBUS ¢ KOMIIEKCHBIMH YHCIIAMHU OK 07
9
Tema 5.2 47 4 2 BrinosHeHne pacyeToB ¢ TOMOLIBIO KOMIUIEKCHBIX uKceln. [Ipumepsl IIK 1.3,
[IpuMeHeHne KOMILIEKCHBIX YUCEN MCIIOJIb30BaHUs KOMIUIEKCHBIX uncen IlpakTudeckoe 3aHsTHe [IK 3.1
Paspnen 6. NpousBoaHasa dyHKUMKU, ee npumeHeHue (40)
Tema 6.1 48 1 2 OrnpezesieHre YuCI0BOM MOCIEI0BATETLHOCTH U CIIOCOOBI € OK 01,
[Tonsitue nmpousBoaHoi. DopMyIsl 1 3amanusi. CBOMCTBA YUCIIOBBIX MOCeAoBaTeIbHOCTEN. Onpeaenenue OK 02
9
npaswia AuQdepeHInpoBaHUs IIpeziesia MocCJIeI0BaTeIbHOCTH. BhIUKCIIEHHE TPEeioB OK 03
nocienoBareabHocTel. [Ipenen pyHKIMyu Ha GECKOHEYHOCTH >
OK 04,
49 2 2 [Tpenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [lpupamenue OK 05,
GyHKIIH. OK 06,
50 3 2 3ajauun, TpUBOASIINE K MOHITHIO TPOoU3BOAHON. Onipeaenenue OK 07,
MIPOU3BOJHOM. AJITOPUTM OTBHICKAHUSI TPOU3BOAHON IIK 1.3,
IIK 3.1
Tema 6.2 51 4 2

[Ipon3BoHBEIE CYMMBI, pa3HOCTH
IIPOU3BEIEHHUS], YACTHOTO

dopmynel auddepentiupoanus. [IpaBuna nuddepennmpoBanus
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Tema 6.3 52 5 Onpenenenne cnoxxaor Gpyuakmuu. [IponsBoanas
[Ipou3BoIHBIE TPUTOHOMETPUUYECKUX TPUTOHOMETPUUECKUX (PYHKIIMA.
¢dbynkuuid. [IpousBoHas cI0KHON
byHKIHHA
53 6 [Tpon3BoHas CIOXKHON (PYHKIUU
Tema 6.4 54 7 [Tonstue HenpepsiBHOM (yHKIMU. CBOMCTBA HETIPEPHIBHOM (DYHKITUH.
[TonsiTre 0 HEMPEPHIBHOCTU (PYHKLIUH. CBsi3b MEX/1y HEMIPEPBIBHOCTHIO U (D (HEepEeHITUPYyEeMOCThIO (DYHKITHH
Meron uHTEpBAIOB B TOYKE.
55 8 AJITOPUTM pelieHrs] HEPABEHCTB METOJ0M MHTEPBAJIOB.
IIpakTH4yeckoe 3aHATHE
Tema 6.5 'eomeTpuueckuii u 56 9 ['eomeTprueckuii CMbICI IPOU3BOAHON (PYHKIIMH — YIJIOBOM
(U3HYECKUN CMBICT IPOU3BOHON KOd((UIMEHT KacaTeIbHOU K rpaduKy (QYHKIIUU B TOYKE. Y paBHEHUE
KacaTeIbHOHU K TpaduKy GyHKINU.
57 10 ANTOpUTM COCTaBIIEHUS! ypaBHEHUS KacaTelIbHOMN K rpaduKy
dyukun y=f(x). [IpakTnyeckoe 3ansiTue
Tema 6.6 58 11 duznyeckuii (MEXaHMUECKU) CMBICI TPOU3BOIHON — MTHOBEHHAs
PU3NYECKUN CMBICI TPOU3BOJIHON B CKOpPOCTb B MOMEHT BpeMeHHU t: v = S' (1)
npo¢ecCHOHATBHBIX 3aJauax
Tema 6.7 59 12 Boszpacranue u yOpiBaHue pyHKIINH, COOTBETCTBHE BO3pACTaAHUS U
MoHOTOHHOCTh PyHKIMU. ToukH yObIBaHUS (YHKIMH 3HAKY NMPou3BOAHON. [IoHsATHE MPOU3BOAHOM
JKCTpeMyMa BBICILIETO OPS/IKA, COOTBETCTBHE 3HAKa BTOPOIl MPOU3BOIHOM
BBIYKJIOCTH (BOTHYTOCTH) (DYHKLIMU HA OTPE3KE.

60 13 3aaun Ha MAaKCUMyM 1 MUHUMYM. [[OHATHE aCUMITOTHI, CIIOCOOBI UX
ornpezeneHus. AJITOpUTM HccieoBaHusl (QYHKIUU U IOCTPOEHUS ee
rpaduka ¢ MoMoIIb0 TPOU3BOAHON. [[poOHO-TMHEHAsS QyHKITUS
IIpakTHyeckoe 3aHsATHE

Tema 6.8 61 14 HccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE I'pauKOB.

Uccnenoanme GpyHkumii u
MOCTPOCHHE TpadUKOB

IIpakTH4Yeckoe 3aHATHE
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62 15 2 WccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TTIOCTPOEHHUE TpaHKOB.
IIpakTnyeckoe 3ansiTHe
Tema 6.9 Hanboibitiee 1 HauMeHbIIIES 63 15 2 HaxoxneHrne HanboIbIIero 1 HAMMEHBIIETO 3HAYCHUH (QYHKITUH,
3HaueHUs QYHKITUU MOCTPOCHUE TPaKOB MHOTOUJICHOB C UCIIOJIB30BAHUEM arapaTa
MareMaruyeckoro ananusa [lpakrnueckoe 3ansitue
Tema 6.10 64 17 2 Hanmenbiiee n Hanboipiiee 3HaueHUe (PyHKITUU
Haxoxzaenune onTuMansHOTO
pe3yibTaTa ¢ MOMOIIBIO0 POU3BOIHOM
B MMPAKTHYECKUX 3a7a4ax
65 18 2 Hauwmensiiee u HanbOounbliee 3HaueHUe (QYHKIIUU
IIpakTH4yeckoe 3aHATHE
06 19 2 Haumenbiiee u HauOosibliiee 3HaueHUE PYHKITUU
IIpakTHYeckoe 3aHsATHE
Tema 6.11 67 20 2 ®opmynsl u npasuia auddepenuupoBanus. McenenoBanue GyHKImi
Pemenue 3anau. IlpousBoanas C TIOMOIIIbIO MPON3BOAHON. Hanbomnbliee 1 HauMeHbIIIee 3HAYCHUS
¢byHKIMH, ee IpUMEHEHNE ¢ynkunu Konrpossnas padora Ne 5.
Pasnen 7. MHororpaHHuUKu 1 Tena BpawieHua (42)
Tema 7.1 68 1 2 [TonsiTie MHOTOTpaHHUKA. Ero neMeHThI: BepiInHbl, pedpa, TpaHu. OK 01,
Bepmmnsl, pebpa, rpanu Huaronans. Ceuenue. Bollykible 1 HEBBITYKIIbIE MHOTOTPAHHUKH. OK 02
5
MHOTOTpaHHUKA
OK 03,
Tema 7.2 69 2 2 Tonstre npusmel. Ee ocHoBanus u 6okoBsle Tpanu. Bricota mpusmer. | OK 04,
[Ipusma, ee cocTaBistoie, CEYCHUE. [Ipsimas 1 HakinoHHas npusma. [IpaBunbHas npusma. Ee ceuenue. OK 05,
[Tpsimast v mpaBUITbHAS] IPU3MBI OK 06,
Tema 7.3 70 3 2 [Tapannenenunes, CBOMCTBA MPSIMOYTOJIBLHOTO Tapajieenuneaa, Kyo. OK 07,
[Tapannenenunen, kyoro Ceuenue Ceuenue ky0a, mapajyienenumneaa IIK 1.3,
Ky0a, mapaJuieNenumnesa. IIK 3.1
Tema 7.4 71 4 2 ITupamuna u ee anemenTsl. Ceuenue nupamusl. [lpaBunpHas

IInpamupa, ee cocTaBiArOLINE,
ceuenue. [IpaBunpHas nupamuza.

nupamMua. Y cedyeHHasi mupaMuia
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Vceuennas nmupamMuaa.

Tema 7.5 72 5 [Tnomane 6OKOBOM M MOTHON OBEPXHOCTH MPU3MBI, TUPAMHUIBI
bokoBas u nosHas MOBEpXHOCTh IIpakTH4yeckoe 3aHsATHE
MIPU3MBI, TUPAMHU/TBI
Tema 7.6 73 §) CuMMeTpHsi OTHOCUTEIBHO TOYKH, IPAMOM, MIIOCKOCTH. CUMMETpHS B
[Tpumepsl cumMmeTpuii B mpodeccu KyOe, mapajuienenumnese, npusme, nupammuie
Tema 7.7 74 7 CumMmeTpus B IpUpOJIe, apXUTEKTYpE, TEXHUKE, B OBITY
[Tpumepsl cumMmeTpuii B ipodeccun IIpakTuyeckoe 3aHsATHE
Tema 7.8 75 8 [TonsiTve MpaBUIIBHOTO MHOTOrpaHHUKa. CBOWCTBA IIPABUIIbHBIX
[IpaBunBHBIE MHOTOTPAHHUKH, UX MHOTOIPaHHUKOB.
CBOMCTBA
Tema 7.9 76 9 Hununaap u ero sneMenTsl. CeueHne nuauHapa (mapajieibHOe
Hunuuap, ero cocTapisOIINE. OCHOBaHUIO U ocu). PazBepTka mununapa [pakTuy. 3ansaTue
CeueHune uunuHIpa
Tema 7.10 77 10 Konyc u ero anementsl. Ceuenne KoHyca (MmapauieIbHOe OCHOBaHHUIO
Konyc, ero cocrasnstoniue. Ceuenue U TIPOXOJIsIiee Yepe3 BepIINHY), KOHuUYecKke ceueHus. PazsepTka
KOHYca konyca IIpakTn4yeckoe 3ansitue
Tema 7.11 78 11 VYceuennslit konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOTo
VYceuennsrit konyc. CeueHnue konyca IIpakTuyeckoe 3ansitue
YCEUEHHOT0 KOHYca
Tema 7.12 79 12 [ap u chepa. BzaumHoe pacmnonoxenue chepsl U TUIOCKOCTH.
[ap u chepa, ux ceueHus Ceuenmue mapa, chepsl [IpakTudeckoe 3ansATHE
Tema 7.13 80 13 [Tonsitue 06 o6beme Tena. O0beM Kyda 1 MPSIMOYTOIBLHOTO
[Tonsitue 06 o6beme Tena. OTHOIICHUE napauienenunenaa. OoveM npusmsl 1 uuHApa. [lpakTnyeckoe
00BEMOB MOO0HBIX TET 3aHATHE

81 14 OTtHomeHne 00HEMOB TTOTOOHBIX Te. ['eomMeTpruueckuii CMBICTT

omnpeaenuTens 3-ro nopsaka
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Tema 7.14 82 15 2 OO0Bembl upaMuibl U KoHyca. O0bem mapa. [lnomaan
OOBEMBI U TIJIOMIAIN TTOBEPXHOCTEN nosepxHocteit Ten [IpakTuyeckoe 3aHATHE
TeNn
Tema 7.15 83 16 2 KomMOuHanmuu reomeTpuueckux Ted.
KoMOuHammm MHOTOTpaHHUKOB M TEJ
BpalieHus
84 17 2 KomOunammu reomerpudeckux tei. IlpakTuyeckoe 3aHsiTHE
Tema 7.16 85 18 2 Hcnonp3oBaHre KOMOWHAIIMI MHOTOTPAHHUKOB M TEJI BPAILICHUS B
I'eomerprueckne KOMOMHAITUN Ha MPaKTUKO-OPHUEHTHUPOBAHHBIX 3a7a4ax
MIPaKTHUKE
86 19 2 Hcnonp3oBanne KoMOMHALIMI MHOTOTPAHHUKOB U TEJ BPAIICHUS B
MPaKTUKO- OPUEHTHUPOBAHHBIX 3a7auax. [IpakTu4. 3ansaTue
87 20 2 [ToaroroBka Kk KOHTPOJILHOU padoTe. [IpakTHYecKOe 3aHATHE
Tema 7.17 88 21 2 OObeMblI U MIOMAAN TOBEPXHOCTH MHOTOTPAHHUKOB U T€J BpaIlCHHS
Pemenne 3anay. MHOrorpaHHUKY U KonTposbnas padora Ne 6.
TeJa BpallleHUs
Pazpnen 8. MNepBooGpa3Hasa dyHKUUM, ee npuMeHeHU (144)
Tema 8.1 89 1 2 3aaya 0 BOCCTaHOBIICHUH 3aKOHA JBHKEHUA 110 u3BeCTHOU ckopoctr. | OK 01,
[TepBoobpaznas pynkuuu. [IpaBuna [lonsiTne naTerpupoBanrs. O3HaKOMJIEHUE C TOHATUEM UHTErpasa u OK 02
[V 9
HAXO0XJICHUS MTePBOOOPA3HBIX nepBoobOpasHoit nns pyHkimn y=f(x). Pemenue 3axay Ha cBsI3b OK 03
MepBOOOPA3HON U €€ TPOU3BOTHOMN, BEIUMCIICHHE MTEPBOOOPA3HOMN s OK 0 4’
nanHoi GyHkiuu. Tabnuia hopMyI A HAXOXKACHHUS >
nepBooOpa3HbIX. M3ydyeHne nmpaBuiia BEIUMCICHUS IEPBOOOpa3HON OK 05,
IpakTHYecKoe 3aHATHE OK 06,
OK 07,
Tema 8.2 90 2 2 3aa4yu, MPUBOISALINE K MOHATHUIO ONPEAECIEHHOI0 HHTErpata — o K 1.3
[1nomane KpUBOJMHEWHOMN Tpamneruu. BBIYHMCIICHUH TIONIAIM KPUBOJMHEWHOHN TpaNeluu, 0 NepeMeIieHuu K 3' 1 ’

®opmyna Herotona — Jleitbnuia

Touku. [lonsTre onpenenénnoro uaTerpana. ['eomerpuyueckuit u
¢du3nveckuii CMBICI orpeaesieHHoro uarerpana. ®opmyna
Herorona— JleitOHuma
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Tema 8.4 91 3 2 ['eomeTpuyeckuii CMbICIT ONPEACIICHHOTO NHTETpajia
[TonsiTre 06 onpeneIeHHOM HHTErpaje
Kak IJIOA I KPUBOJIMHEHHON
Tpaneuuu
Tewma 8.5 92 4 2 ['eomeTpuyeckuii CMbICH OIpeAesICHHOro uHTerpaia. @opmyna
OnpeneneHHblil UHTErpai B )KU3HU Hetotona - JleiiOHuna.
93 5 2 Pemienue 3a1ad Ha MpUMEHEHWE MHTErpaia /i BBIYUCICHUS
¢u3nueckux BeNnuMH U mwiouanei. Ilpakruyeckoe 3ansitue
94 6 2 [ToaroroBka Kk KOHTPOJILHOU padoTte. [IpakTHYecKOe 3aHATHE
Tema 8.6 95 7 2 [TepBoobOpasnas pynkuuu. [IpaBuna HaxoxaeHUS MepBooOpa3HbIX. Ee
Pemenue 3amau. [lepBooOpaznas npumeHenue. Konrpoabnasi padora Ne7.
¢byHKINH, ee TPUMEHEHNE
Paszgen 9. CteneHu n kopHu. CteneHHas ¢pyHkuus. (18 4)
Tema 9.1 96 1 2 [ToHsiTHE KOpHA N-0¥ CTENEHU U3 IEUCTBUTEIBHOrO Yrcia. OyHKINU OK 01,
" n o
CrenenHas QpyHKIMsI, €€ CBOMCTBA y= /X ux cBoiicTBA I rpabuKH. OK 02,
Cooi . OK 03,
o7 2 2 BOICTBA KOPHS N-OW CTETECHMU. OK 04,
Tema 9.2 08 3 2 [TpeoOpa3oBaHue UPPALTMOHAIBHBIX BBIPAKECHUH. OK 05,
[IpeoOpa3oBaHue BbIpaKEeHHI ¢ OK 06,
KOPHSMM N-Oi CTENEHH OK 07,
y IIK 1.3,
99 4 2 [IpeoOpa3zoBanre uppaMoHaIbHBIX BelpaxkeHuil. [IpakTuyeckoe K 3.1
3aHATHE .
Tema 9.3 100 5 2 [TonsiTe cTeneHu ¢ TFOO0BIM PaIlMOHATBHBIM ITOKA3aTEIEM.
CBolicTBa CTENEHU C PallMOHAJIBHBIM U Crenennble pyHKINHU, UX CBOICTBA U rpaduxu
JEHCTBUTEITLHBIM TTOKA3aTEeIISIMU
Tema 9.4 101 6 2 PaBHOCHIIBHOCTB UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

Pewrenne nppanoHaIbHbIX
YPABHEHUN U HEPABEHCTB

Metoibl uX pereHus.
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102 7 2 Pemienue nppanyoHanbHbIX YPABHEHU U HEPABEHCTB.
IIpakTnyeckoe 3ansiTHe
Tema 9.5 103 8 2 Onpenenenue crerneHHoN ¢pyHKInU. Vcronp30BaHue ee CBOMCTB pu
Crenenn u kopuu. CteneHHas pelieHnu ypaBHeHH M 1 HepaBeHCTB. [lpakTnueckoe 3aHsiTHE
byHKIUS
104 9 2 KonrposbHnas padora Ne 8.
Pasgen 10. NokasaTtenbHasa dyHkumA. (16 4.)
Tema 10.1 105 1 2 CreneHb ¢ MPOU3BOJILHBIM JACHCTBUTEIBHBIM MMOKA3aTEIIEM. OK 01,
[TokazaTenbHast GyHKIIMS, €€ CBOMCTBA OmnpeneneHue MokazareabHOU (GYHKIIUH, €€ CBOMCTBA U IrpaduK. OK 02
9
106 2 2 3HAKOMCTBO C IPUMEHEHHEM TOKa3aTenbHol PpyHKIMU. Penenue OK 03,
MOKa3aTeIbHBIX YpaBHEHUN (QYHKIIMOHATBLHO-TPAPUUECKUM METOJIOM. OK 04,
IIpakTHyeckoe 3aHATHE OK 05,
y OK 06,
Tema 10.2 107 3 2 Pemenne nmokasaTenbHbIX YPaBHEHUI METOJIOM YPaBHUBAHUS
Pemrenne nokasaTenbHbIX ypaBHEHUN U IIOKa3aTese, METO0M BBEJEHUS HOBOM IIEPEMEHHOM. OK 07,
HEPABEHCTB IIK 1.3,
N IIK 3.1
108 4 2 Pemenne nmokazareiabHbIX YpaBHEHHH (PYHKIIMOHAIBHO-TPadUIECKIM
METOA0M
109 5 2 Pemenue nokasarenbHbIX HepaBeHCTB. IIpakTHyeckoe 3aHATHE
Tema.10.3 110 6 2 Pemenne cucTem moka3aTebHbIX YpaBHECHHH.
Cuctembl TOKa3aTENbHBIX YPABHEHUI
Tema 10.4 111 7 2 Pelienue nmoka3arenbHbIX YpaBHEHUN METOJOM YPaBHUBAHHUS
Pemenue 3amau. [lokazaTennHas IoKa3areyiel U METOJ0M BBEICHUSI HOBOW epeMEHHOM. Pelienue
byHKIHS MoKa3aTeIbHBIX HepaBeHCTB. [IpakTuyeckoe 3ansiTue
112 8 2 Kounrpoabnas padora Ne 9.
Pazpen 11. NNorapudmel. llorapndmmnyeckas dyHkuma (28 u.).
Tema 11.1 113 1 2 Jlorapudm yucna. OK 01,
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Jlorapudm uncna. Jlecaruunbrii u

HaTypaJbHbIHN Jorapu(MBl, YUCIIO €
114 2 JlecATUYHBIN U HATYpPAJIbHBINA JOTapu(MBbl, YUCIIO €
Tema.11.2 115 3 CaoiicTBa JiorapugmoB.
CoiictBa norapudmosn. Onepanus
norapuMUpPOBaAHUS
116 4 Onepanus norapudmupoBanus. [IpakTuyeckoe 3ansitue
Tema 11.3 117 5 Jlorapupmuueckas ¢pyukius. Onpenenenne. CBONCTBA.
Jlorapudmuueckas GyHKIus, ee
CBOMCTBA
118 6 Jlorapudmuueckas QyHKIuUS 1 ee rpaduk..
Tema 11.4 119 7 [TonsTue norapupmuueckoro ypasHeHus. Oneparus
Pemenue norapupmMuueckux noteHuuposanus. lIpakrudeckoe 3ansaTue
YPaBHEHUI U HEPABEHCTB
120 8 Tpu OCHOBHBIX METOJ1a PELICHUS JIOTapU(PMUUECKUX ypaBHEHUI:
(byHKINOHATBHO-TpapUUECKHi, METO MOTEHIIUPOBAHHUS, METO]T
BBEJICHMS HOBOM nepeMeHHON. IIpakTHyeckoe 3ansitue
121 9 Jlorapudmuueckre HepaBeHCTBA.
122 10 Jlorapudmuueckue HepaBeHcTBa. Pemenus. IlpakTuy. 3ansitne
Tema 11.5 123 11 ANTOpPUTM pELIEHUSI CUCTEMBI YpaBHEHHM. PaBHOCHMIIBHOCTD
Cuctemsl JorapupMIUUECKuX Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB
ypaBHEHUH
Tema 11.6 124 12 [Tpumenenue norapudma. Jlorapupmuueckas cupaib B npupoje. Ee
Jlorapudmsl B ipupojie ¥ TEXHUKE MareMarnyeckue cBoiictBa IlpakTuyeckoe 3ansitue
125 13 IIpakTH4Yeckoe 3aHATHE

OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
[K 1.3,
[IK 3.1




47

Tema 11.7 126 14 2 Jlorapudpmuueckas ¢hynkuus. Pemenne npoctermmx
Pemenue 3anay. Jlorapudmsr. JorapupMUUECKUX ypaBHEHHM
Jlorapudmuueckas pyHKIHS. Koutpoabnas padora Ne 10.
Paznen 12. MHuo:xecTBa. Di1ieMeHThI Teopuu rpagos (10 u.)
Tema 12.1 127 1 2 [Tousitue MuoxectBa. [logMuoxkecTBO. Onepauu ¢ MHOYKECTBAMU. OK 01,
MHoxkecTBa OK 02,
Tema 12.2 128 2 2 Ornepanuu ¢ MHOXKECTBaMU. PerieHue npukiaaHbIx 3a1a4. OK 03,
Onepanuu ¢ MHOXECTBAMH IIpakTuyeckoe 3aHsATHE OK 04,
OK 05
Tema 12.3 129 3 2 [Tonsitue rpada. Cs3HbIA Tpad, qepeBo, IUKI rpad HA IUIOCKOCTH OK 0 6’
I'pader >
OK 07,
130 4 2 I'padel IIpakTuyeckoe 3anaTHe IIK 1.3,
Tewma 12.4 Pemenue 3aau. 131 5 2 Onepanuu ¢ MHOKecTBaMU. OTNMCaHNUE PEATbHBIX CUTYAIIHH C IIK 3.1
MHuoxecTBa, ['padbl 1 X IpUMEHEHHE MOMOIIbI0 MHOXKECTB. [IpuMenenue rpad)oB K perieHuto 3a1ay.
KounrpoabsHnas padora Ne 11.
Pa3nen 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TeOPHHU BeposiTHOCTel (22 4.)
Tema 13.1 132 1 2 OcHOBHBIE TOHATHS KOMOMHATOPHKH. OK 01,
OcHOBHbIE TOHATHS KOMOMHATOPUKHU OK 02,
133 2 [TepecTanoBku, pazmenienus, couetanus. [IpakTuy. 3anaTue 85 83’1 >
Tema 13.2 CoObiTHE, BEPOATHOCTH 134 3 2 CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH OK ()5:
coObrTusi. Cio’kKeHHE U YMHOKCHHUE CYMMBI COOBITHH. Y CITOBHASI BEPOSITHOCTD. OK 06
BEPOSATHOCTEH OK 07’
135 4 2 3aBHUCUMBIE U HE3aBUCUMBIE COObITHA. TeopeMbl 0 BEpOSATHOCTH IIK 1.3,
MIPOU3BEICHUS] COOBITU. TIK 3.1
Tema 13.3 136 5 2 OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.

BeposiTHOCTB B npodhecCHOHaTbHBIX
3a1avax
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137 6 2 CraTuctuueckoe onpeaesieHue BepoaTHOCTH. OleHKa BEpOATHOCTH
COOBITHS.
Tema 13.4 138 7 2 Bunel cinyyaitnsix BennuuH. OnpeneneHue IUCKpeTHON Ciy4aiiHON
JluckpeTHas ciydaiiHas BEIUYMHA, BEJIUYMHBI.
3aKOH €€ pacIpeaesIeHUs
139 8 2 3aKOH pacnpeiesieHUs] JUCKPETHOM CilydyallHOW BeJIMYMHBI. Ee
YHUCJIOBBIE XapaKTEPUCTUKH.
Tema 13.5 140 9 2 Bapuanuonssiii psaa. [1oauron 4actor u rucrorpamma.
3amaun MaTeMaTUYeCKON CTaTUCTUKH CTaTHCTHYECKUE XapaKTePUCTUKH Psijia HAOII0JaeMbIX JTaHHBIX.
IIpakTH4yeckoe 3aHATHE
Tema 13.6 141 10 2 [TepBuunas 0OpaboTKa cTaTHCTUYECKUX JaHHBIX. [ paduueckoe ux
Cocrapnenue TaOJIHI] ¥ IMarpaMm Ha npeacrasienne. HaxoxaeHune cpeJHuX XapakTepUCTHK,
MIPaKTUKE HaOmogaemMbIx JaHHbIX. [IpakTHYeckoe 3ansiTHE
Tema 13.7 142 11 2 DnemeHThl KoMOUHaTOpUKHU. COOBITHE, BEPOSITHOCTH COOBITHS.
Pemenue 3anay. Di1eMeHTHI CrnoxeHue u ymHOKeHue BepositHocTel. KonTposibHas padora Ne
KOMOWHATOPUKH, CTATUCTHKHN U TEOPUU 12.
BEPOATHOCTEMN
Pasznen 14. YpaBHeHnus U HepaBeHCTBA (26 4.)
Tema 14.1 143 1 2 PaBHOCHIIBHOCTE ypaBHeHUH. O0IIME METOABI PEIICHHUS . OK 01,
PaBHOCHIIBHOCTH ypaBHEHUH U OK 02
2
HepaseHcTB. OOIIMe METOIBI PEIICHUS
p p OK 03,
144 2 2 Pemenune TekcTOBBIX 3a/1a4 ¢ NOMOLIbI0 ypaBHeHUN. [IpakTHYeckoe OK 04,
3aHATHE OK 05,
N N OK 06,
Tema 14.2 145 3 2 ['padmueckuii MeTox pelieHns ypaBHEHUN 1 HEPABEHCTB OK 07
I'padmueckuit MmeTos perieHus IIpakTH4eckoe 3aHATHE >
ypaBHEHUH, HEPABEHCTB IIK 1.3,
IIK 3.1
146 4 2 Merton nHTEpBaIOB pelieHus: HepaBeHCTB. [IpakTHyeckoe 3aHsATHE
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Tema 14.3.YpaBHeHus u HepaBeHcTBa ¢ | 147 5 2 Mognyinb. Ilpocreiiiivie ypaBHEHUsI 1 HEPABEHCTBA C MOYJIEM
MOJ1yJIeM
148 6 2 IIpuMeHeHne paBHOCUIIBHBIX IIEPEXOOB B ONPEACICHHBIX TUIIAX
YPaBHEHU U HEPABEHCTB C MOJYJIEM.
Tema 14.4.YpaBHenus u HepaBeHcTBa ¢ | 149 7 2 OCHOBHBIE METO/IbI PEILICHUS [TOKA3aTEeIIbHBIX YPAaBHEHUH U
napaMeTpamu HEPaBEHCTB, JOrapu(MUYECKUX YPABHEHHUI U HEPABEHCTB.
150 8 2 OcHOBHBIE METO/IbI PELLICHNUS TOKA3aTEJIbHBIX YPABHEHUN U
HEPABEHCTB, JOrapu(PMUYECKUX YPABHEHHI U HEPABEHCTB.
IIpakTH4yeckoe 3aHATHE
Tema 14.5 Cocrasnenue u pelenne 151 9 2 TpuroHomMeTpuyecKue ypaBHEHNS U METOAbI UX PELLIECHHUS.
I'IpOd)eC-CVIOHaJ'IbeIX 3ajad c NnoMoLlblo HpaKTI/I'ICCKoe 3aHATHEC
ypaBHEHMWI
Tema 14.6 152 10 2 Pemenne TeKCTOBBIX 3a1a4 NPO(ECCUOHAIBHOIO COAEPKAHUS.
Pemrenne 3anau. YpaBHeHUS 1 HEPaBEHCTBA. [IpakTueckoe 3ansatue. llpakrnyeckoe 3ansitue
153 11 2 Hrorosoe 3aHstue
Koncyabranus nepea sx3amenom | 154 12 2
Koncyabrauus nepen 3xk3amenom | 155 13 2
Ok3amen | 156 6
Bcero: 332
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3. YCJIOBUA PEAJIM3ALIMU TTPOI'PAMMBI
OBIIEOBPA30OBATEJIbHONH YUEBHOMU JIUCHHUTIJIMHBI

3.1. TpeOoBaHUsI K MATEPUAIbHO-TEXHHYECKOMY 00ecredeHuIo

Peaﬂmauym IMporpaMmsbl JTUCHUIINIMHBI IIPCAIIOJIAracT HAJINIUC y‘{€6HOFO
KaOWHETa MaTeMaTHKH.

[ToaroToBKa BHEAyAMTOPHOW PabOTHI JOKHA O0ECMEYMBATHCA JOCTYIIOM
Ka)XJI0ro oOyvaromierocss k 6azam JaHHbIX U OuMOnroTeuHbpIM GoHaaM. Bo Bpems
CaMOCTOSTEILHON IMOATOTOBKH, OOYYarONIUEeCs JIOJDKHBI OBITh  OOCCIICUCHBI
JOCTYIIOM K ceTu MIHTepHeT.

O6opynoBanue yueOHOTO KaOMHETA:
— T0CaJIOYHBIC MECTa M0 KOJUYECTBY 00YUAIOIINXCS;
— paboyee MeCTO IpPEnoaaBaTers;
—  KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOUIA.

TexHuuecKue cpeacTBa 00yyeHus:
— TEPCOHAIBHBIN KOMITBIOTED;
— MyJIbTUMEIUITHOE 000py0BaHUE.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

— Jlns peanuzanuu nporpaMMbl OMOIMOTEeYHBIA (OHI 00pa30BaTEIbLHOM
OpraHM3alid HWMEeT TIeYaTHhIE W/WIM DJICKTPOHHBIE O00pa3oBaTeNbHBIE W
WHPOPMAIIMOHHBIE  PECypChl, PEKOMEHJOBaHHBIC /I  HWCIOJIb30BAaHUS B
00pa30BaTeNLHOM TPOIIecce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

— Ilepeuenr y4eOHBIX W3/1aHUH, HNHTepHeT-pecypcCos,

JIOTIOJTHUTEIBHOMN JIUTEPATYpPhI

OcCHOBHbBIE HCTOYHUKH:

1. AmumoB III.A. Matemaruka: anrebpa M Hadaja MaTeMaTHYECKOIrO aHajlu3a,
reoMmeTpusi. AnreOpa u Hayaja MmaTeMatudeckoro ananuza. 10-11 kmaccel: yueo.
st oOuieoOpa3oBar.  opraHu3anuii: 0a30Bblid M yriiyOsn. ypoBHH  /
[II.A.AmumoB, FO.M.Konarun, M.B.TkaueBa u 1p.]. — M.: Ilpocaernienue,
2019.

2. Atanacsn JI.C. Maremartuka: anreOpa ¥ Hayaja MaTeMaTHMYECKOIrO aHalu3a,
reometrpusi. ['eomerpusa. 10-11 kmaccel: ywed. nans  oOmieoOpa3oBart.
opranuzanuii: 0a3oBbii U yriay6a. ypoau / [JI.C. Artanacsn, B.D.byry3os,
C.b.Kanomiuies u np.]. — M.: IIpocsenienue, 2019.
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I[OHO.]IHPITGJILHLIG HCTOYHUKMU:

1.

9.

bamvakos M.U. Anrebpa u Hadaja MareMaTHYecKoro aHaiu3a (0a30BBIN
ypoBeHb). 10 k1. — M., 2014.
bammvakos M.U. Anrebpa m Havajla MaTeMaTHYECKOro aHaiam3a (0a30BBIN
ypoBeHb). 11 k1. — M., 2014.
bammakos M.M. Matemartuka (6a30oBbiii ypoBenb). 10—11 k1. — M., 2014.
bammakos M.M. Maremaruka: 10 k1. COopHuk 3anay: yueb. mocodue. — M.,
2004.
KommoropoB A.H. u np. Anrebpa u Hayama aHanmuza. YueOonwmk s 10-11
KJ1accoB 001eo0pazoBarenbHbIX yapexaeHuii. M.: [Ipocsemenue, 2003.
Konsrun FO.M. u ap. Maremartuka (Kuura 1). — M., 2003. 9. Konsarun FO.M.
u 1ap. Maremartuka (Kuura 2). — M., 2003. UHTepHeT-pecypch:
Marematuka B OTkpeiToM Kosuiemke http://www.mathematics.ru
Math.ru: Maremaruka u obpasoBanue http://www.math.ru
MockoBckwHit HEHTP HEIMPEPHIBHOTO  MATEMaTUYECKOTO
oOpa3oBaHHs (MLIHMO) http://www.mccme.ru
EqWorld: Mup matematuueckux ypaBHeHuit http://eqworld.ipmnet.ru
Exponenta.ru: o0pazoBarenbHbIil MATEMAaTUYECKUNA CAUT
http://www.exponenta.ru
Best snmemeHTapHas ~— mareMartuka: Cpennsist ~ MaTeMaTHYecKast
UHTEepHeT-1IKoja http://www.bymath.net
['paduxu Gpynxuuii http://graphfunk.narod.ru
JlugakTHaecKkrue MaTepraibl o HPOpMaTHKe U MatemaTuke http://comp-
science.narod.ru
WuTepHeT-ipoekT «3amaum» http://www.problems.ru

10. T"azera «Marematuka» http://mat.1september.ru
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEEHOU
AN CIUIIJINHBI
KoHTpoJib 1 0LleHKa pe3yIbTaTOB OCBOEHUS 00111€00pa30BaTeIbHOMN
JUCUUILUIMHBI PACKPBIBAIOTCS YEPE3 JUCHUIUIMHAPHBIE PE3YJIbTaThl, HAPABICHHbIE
Ha (opMUpPOBaHUE OOIIMUX U MPOPECCHOHATBHBIX KOMIETEHIIHH MO0 TeMaM
CoJIep KaHMs y4eOHOro MaTepuarna.

Oo6wmas / npodeccuonabHast
Tema Tun oueHOYHbIX MePONPUSATHS
KOMIIeTCHIUA
OK 01. Beibupatsb crioco0sl Tema 1 TectupoBanue
pelieHus 3ana4 Tewma 2 VYcerHblii onpoc
NpO(eCCHOHATBHON Tema 3 MaremaTuyecKuid TUKTaHT
ACATCIIbHOCTH IIPUMCHUTCIIBHO Tewma 4 NunuBuayanbHas caMOCTOsITeNIbHAs paboTa
K pa3/In9HbIM KOHTCKCTaM Tema 5 [IpencraBnenue pe3yabTaToB MPAKTHUECKUX
Tema 6 pabot
Tema 7 KonTponbnas padora
Tema 8 BrinosiHeHUE SK3aMEHAMOHHBIX 3aIaHHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
OK 02. cnonb3oBaTh Tema 1 TectupoBanue
COBPEMEHHEBIE CPENICTBA Tewma 2 VYcrHbIil onpoc
MOMCKA, aHAIN3a U Tema 3 MareMaTuuecKkuil TUKTaHT
MHTEpPIpETalny HHPOpMaIH, Tema 4 NunuBuayanbHast caMocTosATeIbHas paboTa
1 HH(OPMAIIMOHHEIC Tema 5 [IpencraBnenue pe3ysbTaToB MPAKTHYECKUX
TEXHOJIOTHH JIJIsl BHITIOJTHEHUS Tema 6 paboT
3a11a9 NpodeccHOHaNTbHOU Tema 7 KoHTposbHas padbota
ACATEILHOCTH Tema 8 BrinonHenue 3x3aMeHalMOHHBIX 3aJJaHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
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OK 03. ITnanupoBats u Tema 1 TectupoBanue
peaTn30BbIBaTh COOCTBEHHOE Tema 2 VYceTHbII onpoc
pO(HECCHOHATBLHOE U Tema 3 MareMaTU4eCcKUi JUKTAHT
JIMYHOCTHOC pa3BUTHC, Tema 4 NunuBuayanpHast caMOCTOSTeIbHAS padoTa
NPCANPUHUMATCIIBCKYIO Tema 5 [IpencraBieHue pe3yabTaToB MPAKTHUESCKUX
JIESTCIEHOCTD B Tema 6 pabor
npodeccronanbHoii chepe, Tema 7 KonTposnbHas padora
UCTOJIB30BATE SHAHMA 110 Tema 8 BbInoHEHNE YK3aMEHAMOHHBIX 3a1aHUil
(UHAHCOBOI TPAMOTHOCTH B Tema 9
Pa3IMYHBIX KU3ZHEHHBIX Tema 10
CUTYaIUAX Tema 11
Tema 12
Tema 13
Tema 14
OK 04. 3ddexTuBHO Tema 1 TectupoBanue
B3aUMOJICHCTBOBATh U pabOTaTh Tema 2 VYcrHblii onpoc
B KOJUICKTHBE M KOMaHJIE Tema 3 MaTteMaTHUeCKHil TUKTaHT
Tema 4 I/IHILHBHI[yaJIBHaH CaMOCTOATEIIbHAA pa60Ta
Tema 5 [IpencraBnenue pe3yabTaToB MPAKTUUECKUX
Tema 6 pabot
Tema 7 KontponbHas pabora
Tema 8 Brinonnenne 3x3aMeHallMOHHBIX 3aJaHui
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
OK 05. OcymecTBiATh yCTHYIO Tema 1 TectupoBanue
1 IUCbMEHHYIO Tema 2 VYceTHbIi onpoc
KOMMYHHUKALIUIO Ha Tema 3 Maremarnueckuii JUKTAHT
FoCyAapCTBEHHOM S3bIKE Tema 4 NunuBuayanpHas caMOCTOSITeNIbHAs paboTa
Poccuiickoi Denepanun ¢ Tema 5 IIpencrasnenue pe3yabTaToB MPAKTHUECKUX
y4eTOM 0COOeHHOCTE! Tema 6 pabor
COLIMATIBHOTO U KYJIETYPHOT'O Tema 7 KonTponbnas padora
KOHTCKCTA Tema 8 BBhINoIHEHNE YK3aMEHAIIMOHHBIX 3aJaHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13

Tema 14
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OK 06. ITposBisaTh Tema 1 TectupoBanue
rpaXkJ1aHCKO- MATPHUOTHYECKYIO Tema 2 VYeTHbI onpoc
MO3ULIMI0, IEMOHCTPUPOBATH Tema 3 MaremaTu4eCcKHi TUKTaHT
OCO3HAHHOC MOBC/ICHUEC Ha Tema 4 NunuBuayanpHas caMOCTOsATEIbHAS paboTa
OCHOBC TPaIULIHOHHBIX Tema 5 IIpencraBnenue pe3ybTaToB NPAKTHUECKUX
00111e4YeI0BEUECKUX IIEHHOCTEH, Tema 6 pabor
B TOM HHCIIC C yHECTOM Tema 7 KonTrpoinsHas pabora
TapMOHH3AlNA Tema 8 BrinonHeHne S5K3aMeHAIIMOHHBIX 3aJaHUI
MEXHAIMOHAIBHBIX U Tema 9
MEXPEJIUTUO3HBIX OTHOIICHUH, Tema 10
MPUMEHSATH CTaHIAPThI Tema 11
AHTUKOPPYILIMOHHOIO Tema 12
MOBEJCHUS Tema 13
Tema 14
OK 07. CogeiicTBoBaTh Tema 1 TectupoBanue
COXPAHEHHUIO OKpYKarouei Tema 2 VYerHbll onpoc
cpelbl, pecypcocOepexeHHtIo, Tema 3 MaremaTn4ecKuii JTUKTaHT
NPUMEHATH 3HAHUS 00 Tema 4 NunuBuayanpHas caMOCTOSITeNIbHAs paboTa
W3MCHCHMH KIIMMATa, Tema 5 [IpencraBnenue pe3yabTaToB IPAKTUYECKUX
MPUHIIUIIBI OEPEKITHUBOTO Tema 6 pa6ot
MPOU3BOJCTBA, IQPEKTHBHO Tema 7 KonrposnbHas pabota
ACUCTBOBATD B 9PCIBHITANHBIX Tema 8 Beinosnenue S5K3aMeHalMOHHbIX 3a1aHuil
CUTYaIUAX Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
K 1.3 Tema 1 Tectuposanue
O opMIATh TEXHUYECKYIO Tema 2 YcTHBIT onpoc
JIOKYMEHTAIMIO Ha Tema 3 MatemaTuueckuil JUKTAHT
IPOCKTHPYEMBIC YCTPONCTBA Tema 4 NunuBuayanbHast caMocTosATeIbHas paboTa
Tema 5 [IpencraBnenue pe3yabTaToB NPAKTHYECKUX
Tema 6 paboT
Tema 7 KonTtponbHas pabora
Tema 8 BrinonHenue 3x3aMeHallMOHHBIX 3aJJaHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tewma 14
IIK 3.1 Tema 1 TectupoBanue
IIpoBOIUTE KOHTPOJIb Tema 2 YceTHBIT onpoc
napaMeTpOB, JUArHOCTHUKY U Tema 3 Maremarudeckuii JUKTaHT
BOCCTaHOBJICHHC Tema 4 NunuBuayanpHas caMOCTOSITENIbHAS paboTa
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paboTocrocoOHOCTH TTU(POBBIX
YCTPOMCTB KOMITBIOTEPHBIX
CHUCTEM U KOMILJIEKCOB

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

[IpencraBnenue pe3yabTaToB NPAKTHYECKUX
pabort

KontponbHas padota

BrinoaHenne 3xk3aMeHalMOHHBIX 3aJaHulN




