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1. Oo0mas XapaKTePHCTUKA padouei NPOrpaMMsl
001eo0pa3oBaTeIbLHOI
AUCHUILTHHBI

1.1. OOmeoOpa3oBarenpHas aucHuIUiMHAa «MaTemMaTHKa»  SBISETCS
00s3aTebHOM  4YacThi0  00IIEe00Opa30BaTENIbHOTO LHUKIA  00pa3oBaTEIbHON
nporpammbl B cootBeTcTBUM ¢ PI'OC B CIIO mo cneumansHocty 09.02.07
NudopmanimonHpie CHUCTEMBI M MPOrpaMMHUpOBAaHME, pealn3yeMoil Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma pa3paboraHa Ha ocHoBaHuM TpeOoBanui PI'OC cpeanero
o011ero oOpa3oBaHusl C YYETOM NMPOPECCUOHATBHON HAIIPABIEHHOCTHU MOJIy4aeMOM
CHEIHATbHOCTH.

1.2. llenu v nu1aHMpyeMble pPe3yJabTAaThl 0CBOCHHUS AUCUUIIIMHBI
1.2.1. leaun u 3aga4uy JUCHUILIMHBI:

Conepxanue mporpamMmbl o0mieoOpazoBaTenbHol nuctuminael OY /.07
«MaremaTrka» HamnpaBlICHO Ha JOCTHKEHUE pe3yJbTaTOB €€ M3Y4YCHHS B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c¢ yuerom mnpodeccHOHATBHON
HamnpasyieHHoctr ®I'OC CI1O

1.2.2. Inanupyembie pe3yJbTaThbl 0CBOEeHHs 0011e00pa30BaTeIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHre JUCIUIUIMHA UMEET Npu (POPMUPOBAHUU U PA3BUTHH
obmux komneteHui (nanee — OK) u npodeccuoHaNbHBIX KOMIIETEHIIUN (fanee —
[1K).



Oo0mue Ilnanupyembie pe3yabTaThl 00y4eHU s
KOMIIETEHIIUH Oo0mme JAucunnmianHapHbie

0K 01 - - TOTOBHOCTb K TpPYAYy, OCO3HAaHHWE LIEHHOCTH | - BJIAJETh METOJAMM JO0KAa3aTeJIbCTB, AJITOPUTMAMHU PpELICHUs

Bri6upate crmoco0Op1| MacTepCTBa, TpyAOIO0HE; 3ama4; yMmeHue (OpMyIHUPOBATH ONPEICICHUS, aKCHOMBI U TEOPEMBI,

perieHus 3amad| - TOTOBHOCTH K AKTUBHOU JEATEILHOCTH | NPUMEHATh WX, IPOBOAUTH JOKA3aTEIIBHBIE PACCYXACHHS B XOIE

npoeCCUOHATBHON | TEXHOJIOTUYECKOH W  COIMAJbHONH HANpPAaBICHHOCTH, | PEIICHHS 3a/a4;

NEeSITEIbHOCTH CIIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATH U - YMETh OIEPUPOBATh MOHATHSAMH: CTCICHb YHCIA, JIOTapupMm

NPpUMHHUTEIBHO K| - CaMOCTOSATENBHO BBIMOJIHATH TaKylo | YMCJa; yMEHHME BBINNOJIHATh BBEIYMCICHHE 3HAUYEHUI U IMpeoOpa3oBaHus

pa3InIHbIM JIeSATEIIbHOCTD; BBIPAKEHHI CO CTETEHsMH U Jorapudmamu, mpeodpa3oBanus JpoOHO-

KOHTekeTaM - HHTEpEC K pa3IUYHBIM cepam | PaLlMOHAIBHBIX BBIPAKCHHH;
npodeccuoHaNbHOM NesTeNbHOCTH, - YMETh OIepUpOBATH MOHSATUSIMU: palnuoHaIbHbIE,
- OgnageHue YHUBEPCAIBHBIMU y4eOHbpIMU | MPPALMOHAILHBIC, II0Ka3aTeNIbHbIC, CTEINCHHBIC, norapudmmuyueckue,
[T0O3HABATEJILHBIMU JICHCTBUSIMMU: TPUTOHOMETPUUECKUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI; - YMETh
- a) 6a30BBIE JIOTUYECKHE JeHCTBUS: ONEpUpOBaTh  MOHATUSAMU:  (YHKIMS, HeImpepblBHAs  (QyHKIMS,
) CAMOCTOSTENBHO (bopMyHpOBATH 4 | TIPOM3BOJIHAs, TEPBOOOpA3Has, OINPEICICHHbIIT HHTverpan; yMETh
aKTyanM3upoBaTh  mpobJieMy, — paccMaTpuarh  ce | HAXOAMTb  NPOM3BOJHBIE  BIIEMEHTAPHBIX (pyHKquH, UCIIONb3Ys
BCECTOPOHHC; CIIPpaBOYHBIC MATCPHAJIBI, MHCCICAOBATHL B IMPOCTCUIIMUX ClIy4dasax
) yYCTAHABIMBATD CYNIECTBEHHBI TPH3HAK HITH GbyHKIIMM Ha MOHOTOEIHOCTL, HaXOJUTh HAWOONBIINE ¥ HAUMEHBIIUE
OCHOBAHWS U8  CpaBHEHHMs, Kiaccudukamumu 1 | SHAICHHA byHKIM;  cTpouTh  TrpadUKH ~ MHOTOWIEHOB  C
060OIIEHHS; WCIIOJIb30BAaHUEM amlapaTa MaTeMaTHYECKOr0 aHaIu3a;
i ONpENIeNATh  NENH  JIeATENBHOCTH,  3a1aBaTh | IPUMEHSATh MPOU3BOJHYIO MPU PELIEHUU 337a4 Ha JABUKEHUE;

napaMeTpel 1 KPUTCPHUU UX JOCTUIKCHHA,

- BBIABJIATE 3aKOHOMEPHOCTH U TPOTHBOPEYHA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTDb, OLICHNBATDH
COOTBETCTBHUEC PE3YJIbTATOB MLCIAM, OLICHUBATH PUCKU
HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH

- - pa3BHUBaTh KPCATHBHOC MBIIIJIICHHUEC ITPU PCUHICHUN
KHU3HCHHBIX HpO6J'IeM

- 0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBHUSA:
- BJIaACTh HaBbIKaMH yHCGHO-HCCHGIIOBaTGHBCKOﬁ u

pemars NPakTUKO-OPUEHTHUPOBAHHBIE 3aJjaud Ha HaAuOOIbIIME W
HauMEHBIINE 3HAUEHUS, Ha HAX0XAECHNUE ITyTH, CKOPOCTHU U YCKOPEHMUS;
- yMETh OIEpUPOBaTh MOHATHAMHU: pallMOHANbHAS (YHKIUS,
nokaszaTenbHast (QYHKIUS, CTENeHHas (YHKIUs, JorapupmMuueckas
GbyHKIUS, TpUTOHOMETpHYeckue GYHKIUM, oOpaTHble (YHKIUY;
YMEHHUE CTPOUTHh TIpadUKU M3YyYEHHBIX (GYHKLUUH, HCHOIB30BAThH
rpaduKyd IpU U3YYEHUH TPOLIECCOB M 3aBUCUMOCTEH, MPU PELICHUU
3a/a4 U3 OpYrux y4eOHbIX MpPEeIMETOB U 3ajad U3 PeajbHOW KHU3HU;
BBIpaXKaTh (OpPMYJIaMU 3aBUCUMOCTH MEX1Y BEIMUYNHAMU;

YMETb pellaTh TEKCTOBBIE 33JJa4l Pa3HbIX THUIOB (B TOM YHCIIE Ha
MPOLEHTHI, JOJIM U YaCTH, Ha JBMXKEHUE, padOTy, CTOMMOCTh TOBApOB U




NPOCKTHON  JeSITeIbHOCTH,
npo0Jem;

HaBbIKaMKU  pa3pClICHUA

BBIABJISATH IPUYUHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJIU3UpOBATh 3a]1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelIeHUs], HAaXOIUTh apTyYMEHTBI JJIs1 JOKA3aTeIbCTBA
CBOMX YTBEP KICHHUI, 3a/1aBaTh TapaMeTPhbl U KPUTEPUHU
peLIeHHUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJE PELICHUS 3a7adu
pe3yJIbTaThl, KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSAX;

- yMETh I[EPEHOCHTh 3HAHHUS B I[IO3HABATEIIBHYIO H
MPAKTHUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

YMEThb WHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX
obnacreii;

BBIJIBUTaTh  HOBBIE MJICH, MpeIJIaraTb OPUTHHAJIbHBIE

MOJXO/Ibl U PEUICHUS;

- 5 CIIOCOOHOCTH 0. HCIIOIb30BaHUS B

MO3HABATEJIbHON M COIMATIbHOW MPAKTUKE

yCIIyT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEHWHBIMU (PMHAHCAMMU ); COCTABIIATH BBIPAKEHUS, YPABHCHHUS,
HEPABCHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a/1a4H, HCCIEA0BATh
IOJIy4EHHOE PELIeHHE U OLIEHUBATh MPaBAONOJ00HOCTh PE3yIbTATOB;

- YMETh OIEpUPOBaTh MOHATHSAMHU: CpeAHee apu(pMETHUYECKOE,
MeanaHa, HauOoublllee 1 HauMEHbIIee 3HAUYEHUs, pa3Max, AUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOro Habopa; yMeTb U3BJIEKaTh,
UHTEPNPeTUpPOBaTh MH(OpMAIMIO, NPEACTABICHHYI0O B Ta0iMLaxX, Ha
auarpaMMax, rpadukax, OTpakarollylo CBOHCTBA peaibHbIX IPOLECCOB
U SBJICHUH; NpeACTaBIATh WHGOPMALMIO C MOMOILBIO Tabaul U
JyarpaMM; MCCIIEIOBAaTh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCIE C
IpUMEHEHHEM IpaUUecKrX METOIOB U IEKTPOHHBIX CPEJICTB;

- YMETb OIEPUPOBATH MOHATHIAMU: CIyYalHBIN ONBIT U CIy4ailiHOE
COOBITHE, BEPOSATHOCTH CIYy4allHOrO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpaUyecKruX METOJOB; MPUMEHSTbH
(GopMyIIbl CIIOKEHUS U YMHOXXEHHS BEPOSITHOCTEH, KOMOMHATOpHbBIE
¢dakTel U (QOpMYNBI IpPU pElICHUM 3a/a4; OLIEHUBATh BEPOSTHOCTU
peasbHBIX COOBITHH; 3HAKOMCTBO CO CIYy4allHBIMU BEJTHYHMHAMU;
yYMEHHUE MPUBOAUTH MPUMEPHI MPOSIBIECHUS 3aKOHA OOJBIIMX YHCEN B
IIPUPOIHBIX U

OOIIECTBEHHBIX SBJICHUSX;

- YMETh OIIEpUPOBATh IMOHATUSAMHU: TOYKA, IpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, JABYIPaHHBIM  yroJ, CKpPELIMBAIOLIMECS MPSMBIE,
MapajuIeIbHOCTh U NEPIEHANKYIIAPHOCTD NMPSAMBIX U IUIOCKOCTEH, Yrodl
MEXKIYy INPSMBIMHU, YIrOJI MEXKAY INPSMON U IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU, PAcCTOSTHUE OT TOYKH JO IUIOCKOCTH, PpacCTOsSHUE
MEXIy MNpPSIMBIMH, pAaCCTOSHHE MEXKJIYy IUIOCKOCTSIMH; YMEHHUE
WCIIOJIb30BaTh IMpPU pEIICeHHWH 337ad H3y4YeHHbIe (DAKTBI U TEOpPEMbI
IJIAaHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPY’KAIOIIETO
MUpa;

YMETh ONEPUPOBATH MTOHATUSMH: MHOTOTPAHHUK, CEYEHUE
MHOTOIpaHHMKa, KyO, mapajuienenunes, npusMa, nupamMmuia, purypa u
MOBEPXHOCTh BPALICHUS, IUIHH]P, KOHYC, IIap, chepa, CeUeHUs




(burypsl BpaleHusl, INIOCKOCTh, Kacaroulascs cepsl, UINHApPa,
KOHYCa, IUIOIIA/lb IOBEPXHOCTU MUPAaMUBbI, IIPU3MBI, KOHYCA,
LWINHApPA, IU10Iaab cdepbl, 00beM KyOa, IpIMOYroJIbHOIO
napajuleJIenuIne1a, TMpaMusl, IPU3MBL, HWINHIPA, KOHYCAa, 1apa;
yMEHHe U300paxkaTh MHOTOIPAaHHUKH U TIOBEPXHOCTH BpAILEHUs, UX
CEYEHHU OT PyKH, C IOMOULIbIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEICTB; YMEHHUE paclO3HaBaThb CHMMETPUIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH NIPAaBUIIbHbIE MHOIOTPAHHUKHY;

- YMETb OINEPUPOBaTh NMOHATHAMM: ABU)KCHHE B IIPOCTPAHCTBE,
noJo0HbIe (QUIYypsl B IPOCTPAHCTBE; HCIOIB30BATh OTHOLICHHE
IUTOIAACH TIOBEPXHOCTEH U 00BbEMOB MOOOHBIX (PUTYp MIpH pPEUICHUN
3a/1ay4;

- YMETb BBIUUCIATH I€OMETPUYECKHE BEIMYMHBI (AJMHA, YTod,
II0IaaAb, 00bEM, IUIOAAb I[OBEPXHOCTH), HCHOJIb3ys H3Y4YECHHBIE
(bopMyJIbl U METOIBI;

- YMETh ONEpUpPOBaTh MOHATUSAMU: MPSIMOYTOJIbHAS —CHUCTEMaA
KOOpJIUHAT, KOOpAMHATHl TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEJICHUE, YTOJI MEXAY BEKTOPAMH, CyMMa BEKTOpPOB,
MIPOU3BEICHNE BEKTOpA Ha YUCIIO; HAXOJAUThH C MOMOIIBIO U3YUYEHHBIX
(hopMyJl KOOpIMHATBI CEPEIMHBI OTPE3Ka, PACCTOSIHUE MEXKIY IBYMS
TOUYKAMH;

- YMETb BbIOUpATh MOAXOAAIIUN U3YyYEeHHBIH METOA Ul PEeLeHUs
3a/layM, pacrlo3HaBaThb MaTeMaTH4ecKue (akTbl U MaTeMaTHYecKue
MOJIEId B TPUPOAHBIX U OOIIECTBEHHBIX SBJIECHUSAX, B HCKYCCTBE;
YMEHHE NPUBOAUTD NPUMEPHI MATEMATUUECKNUX OTKPBITHH POCCUMCKON
Y MUPOBOM MaTeMaTU4E€CKON HAyKH.

- yMETb OIEpUpOBaTh MOHATUSIMU: OIpeAeTeHHe, aKCHOMa,
TEOpeMa,  CIEACTBHE,  CBOWCTBO, IPHU3HAK, JIOKA3aTEJIbCTBO,
paBHOCHUIIbHBIE (OPMYIUPOBKHU; yMEHHE (HOpMYIHpOBaTH 0OpaTHOE U
MIPOTUBONOJIOKHOE  YTBEp)KIEHHE,  MPUBOJAUTH  HPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTEMaTU4YEeCKOW WHIYKIUH;
MIPOBOAUTH JOKa3aTeJbHbIE pAcCyKICHMs NpPU pEUIeHUH 3ajad,
OLICHUBATh JIOTUYECKYIO NTPaBUIIBHOCTh PACCyKICHUM;




- YMETh OIIEpUPOBATh INOHATUSMU: MHOXKECTBO, IOJMHOXECTBO,
ONepallM¥ HaJ MHOKECTBAMM; YMEHHE HCIIOJIb30BaTh TEOPETUKO-
MHOXXECTBEHHBIN anmnapar Ui OINHCAHMS peajbHbIX IIPOLIECCOB U
SIBJIGHUH TpU pEUIeHUM 3aJad, B TOM YHCJIE U3 JPYTUX Y4eOHBIX
IIPEAMETOB;

- YMETh OIEPHPOBATH MOHATUSAMU: Tpad, CBSI3HBINA Trpad, IepeBo,
UK, Ipad Ha IUIOCKOCTH; YMEHHE 3aJaBaTb U ONMUCHIBATH I'padbl
Pa3IMYHBIMU CLIOCO0aMU; UCIIOIB30BaTh I'padbl IPU PELICHUH 3a/1a4;

- YMETb CBOOOJHO ONEPUPOBATH IOHATUSAMU: COYETAHHUE,
NepEeCTaHOBKAa, YHCIO COYETaHWH, YHCIO NEPEeCTaHOBOK; OWHOM
HeroToHa; yMeHMe MpUMEHSITh KOMOMHATOPHBIE (PaKTHI U
pacCyKJIeHHUs U1 PELLICHU 3a1a4;

- YMETh OIIEpUPOBATh MOHATUSAMHU: HATypaJbHOE YHCIIO, LEJIO0E
YHUCIIO, OCTATOK I10 MOIYJIIO, PAMOHAIBHOE YHCIIO, UPPALMOHAIBHOE
YUCJIO,  MHOXECTBA  HATypajbHBbIX,  LEIBIX, PALMOHAIBHBIX,
JEHCTBUTEIIBHBIX YUCEN; YMEHUE UCIOJIB30BaTh IPU3HAKHU JIEITUMOCTH,
HaVMEHBIIMKA OOLIMI fAenuTenb M HaMMEHbIIee oOlee KpaTHoe,
anroput™m EBKiIMAa IpU pelIeHUH 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMU
MIO3ULIMOHHBIMU CUCTEMAMU CYUCIICHUS;

- yMEeTh CBOOOJIHO OIEPUPOBATh MOHATUSMH: CTENEHb C LEJIbIM
[IOKa3aTeleM, KOPEHb  HAaTypaJlbHOM  CTENEHW, CTENeHb ¢
palMOHAIBHBIM  IIOKa3aTeleM, CTENEeHb C  JEHCTBUTEIBHBIM
(BelleCTBEHHBIM) TOKa3aTesIeM, JIorapudm uucia, CUHYC, KOCUHYC U
TAHI€HC TIPOU3BOJIBHOTO YNCIIA;

- YMETh OIEPUPOBATh IMOHATUAMU: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPaBHEHUH H
HEpPABEHCTB, DPAaBHOCWIBHOCTh YpPaBHEHUM, HEPABEHCTB M CHUCTEM,
palroHaNbHbBIE, HPPALMOHAIBHBIE, IIOKA3aTelIbHbIEC, CTEIEHHBIE,
JorapupMUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHHUs, HEPABEHCTBA U
CUCTEMBI; YMEHHME peIlaTb YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
IIOMOILBIO Pa3IUYHBIX IIPUEMOB; PEIIATh YPAaBHEHMs, HEPABCHCTBA U
CUCTEMBI C IAapaMeTpOM; INPUMEHATH YPABHEHWsS, HEPABEHCTBA, WX
CUCTEMBI JUIsl PEIICHUS] MAaTEMAaTHUECKUX 3a/1a4 M 33Ja4 U3 pa3IuyHbIX




o0JacTeil HayKH U peaslbHOM KHU3HH;
YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMU: TpaduK GyHKINHU, OOpaTHAs
byHKIMs, KOMITO3UIMS (DYHKIMHN, THHEHHAs GyHKINS, KBAApaTUYHAS
¢byHKUuMs, creneHHas QyHKIMS C IeTbIM TOKa3aTeNeM,
TPUTOHOMETpHUYECKUE (PYHKIMH, OOpaTHBIE TPUTOHOMETPHYECKUE
byHKIMY, TOKa3aTenbHas U Jorapudmuyeckast QyHKINMH; yMEHUE
CTpOUTH TpaduKu (PYHKIUH, BBITOIHATE MPEoOpa3oBaHus rpaukoB
byHKIHIT;
YMEHHUE UCI0JIb30BaTh rpauku GyHKUMHN 7151 U3Y4YEHUS MPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3aa4d U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peanbHOM KU3HU; BbIpaXaTh (POpMyIaMU 3aBUCUMOCTH MEXY
BEIIMYMHAMU;
YMEHHE CBOOOHO ONEPUPOBATH MOHATHAMHU: YETHOCTh (PYHKITUH,
HEPUOJIMYHOCTb (DYHKIIUU, OTPAaHUYEHHOCTb (DYHKIIMHU, MOHOTOHHOCTb
¢byHKINH, SKCTpeMyM (QYHKIMH, HAanOOJIbIlIee M HANMEHBIIIEe 3HAYCHUS
(GYHKLIMU Ha IPOMEKYTKE; YMEHUE MPOBOAUTD UCCIIEI0BaHHE
byHKINY,
YMEHHE HCI0JIb30BATh CBOMCTBA U IpaPUKU PYHKIIUH ISl perIeHus
ypaBHEHMI, HEpaBEHCTB U 3a/1a4 ¢ TapaMeTpaMu; H300pakaTh Ha
KOOPJAMHATHOH MJI0CKOCTH MHOKECTBA PEIIEHUI ypaBHEHHIH,
HEPaBEHCTB U UX CUCTEM;
YMETh CBOOOJHO OIEPHPOBATH TOHATHSIMH: TMOCIEIOBATEIHHOCTD,
apupMeTHyecKas ~ Tporpeccus,  TeoMeTpuYeckas  IPOrpeccus,
OeckOoHEYHO yObIBafoIasi TE€OMETpUYEcKas MpPOTPeccHs; yMEHHE
3ajjaBaTh  IOCJIEJOBATENIbHOCTH, B TOM 4YHCI€ C  TOMOUIBIO
PEKYpPPEHTHBIX (HOpMYIT;
YMETh  ONEpPUpOBaTh  MOHATUSAMHU:  HENPEPHIBHOCTh  (DYHKIHH,
aCUMIITOTHI Tpaduka (QYHKIUH, TepBas W BTOpas IPOU3BOIHAS
(GyHKINU, TEOMETpUYeCKHMH H (U3MYECKHd CMBICI TPOU3BOIHOM,
nepBooOpas3Hasi, ONpEACTCHHBI  WHTETpal, yMEHHE HaXOIHTh
acCUMITOTHl Trpaduka (QYHKIUH, yMEHHE BBIYUCIATH IMPOU3BOJHBIC
CYMMBI, NPOU3BEICHHS], YACTHOTO U KOMIO3ULUHN (DYHKIMHA, HAXOAUTh
ypaBHEHHE KacaTelabHOM K rpaduky (yHKLIHHU; YMEHHE HCIOJIb30BaTh
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NPOM3BOAHYIO JJIsI WCCIeNOBaHUS (YHKUMH, IS HAXOXKACHHSA
HAWJIy4IlIero peHIeHUs B NPUKIAJAHBIX, B TOM YHCIE COIMAJIbHO-
HKOHOMHUYECKUX U (PU3NYECKUX 3a/1a4ax, JUIsl ONPEIEIEeHHUs] CKOPOCTH U
YCKOpEHHS; HAXOJWTh IUIOMAAXM U 00BbeMbl (UIYp C OMOIIBIO
WHTETpajia; MPUBOIUTH MPUMEPHl MATEMATUYECKOI'O MOJCIHPOBAHUS C
noMoIbio A depeHnnanbHbIX ypaBHEHHH;

YMETh OIIEPUPOBATh NOHATHAMH: KOMIIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOAYJIb M apTYMEHT KOMIUIEKCHOTO 4YKcia, popMa
3amcy KOMIUICKCHBIX Yucel (TeOMeTpUYecKasi, TPUTOHOMETPUYeCcKas 1
anreOpanyeckas); yMeTh IPOU3BOIUTH aprH(PMETHYECKUE ISHCTBUS C
KOMIUIEKCHBIMH YHCJIaMH; IPUBOIUTH IPUMEPHI HCIIOTb30BAHHUS
KOMILJIEKCHBIX

qHCel;

YMETh CBOOOJHO OIEpUPOBATH MOHATHUSAMH: CpeJHEe apru(pMeTHUECKOe,
MenuaHa, HauOoJbIllee U HaWUMEHbINEE 3HAYCHHUS, pa3Max, TUCIIEPCHS,
CTaHAAapPTHOE OTKJIOHEHWE JUIS ONMCAHUS YMCIIOBBIX IAHHBIX; YMEHHE
UCCIIEIOBAaTh CTATHCTUYECKHE JTaHHBIE, B TOM YHUCIIE C TPUMEHEHHUEM
rpagMuecKuX METOJOB M  DJIEKTPOHHBIX CPEICTB; TpapuuecKu
UCCIEIOBaTh COBMECTHBIE HAOMIONEHHS C IOMOLIBIO JHarpamMM
pacceuBaHMs U JIMHEHHON perpeccuy;

YMETh HaXOJIUTh BEPOATHOCTH COOBITHH C HCIOIB30BAHUEM
rpadMUecKuX METOJI0B; MPUMEHSATh JUIs PelIeHus 3a1a4 pOpMYJIbI
CJIO’KEHUS U YMHOXKEHUS BeposATHOCTEH, (hopMyy mosHOH
BEPOSTHOCTH, opMyiny bepHyiin, koMOuHaTOpHBIE (haKThl U
(bOpMYITBI; OIIEHUBATH BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHUE
OTIEPHPOBATH OHATHAMH: CITydaiiHasi BEJIMUMHA, PaclpeesieHIe
BEPOSITHOCTEH, MATEMaTHUECKOE OXKHUIaHUE, JUCIIEPCUS U CTAaHIapTHOE
OTKJIOHEHUE CITYYallHOW BETMYMHBI, QYHKIMH pacrpeeieH s 1
TUIOTHOCTH PABHOMEPHOTO, TIOKA3aTEIFHOTO U HOPMAJIHLHOTO
pacripeielieHuil; yMeHHe UCTIOb30BaTh CBOMNCTBA N3YUEHHBIX
pacripesieieHuil U peleHns 3a1a49; 3HaKOMCTBO C TIOHSATHSMH: 3aKOH
OOJIBIIMX YHCEIT, METOJIbI BEIOOPOYHBIX MCCIIEIOBAaHUI; YMEHNE
MIPUBONUTE TIPUMEPHI TIPOSIBIICHUS 3aKOHA OOJBIIIX YHCEIT B
IPUPOIHBIX ¥ OOIIECTBEHHBIX SBJICHUSX; - YMETh CBOOOIHO
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OTIEPUPOBATH MOHATHUAMH: TOUYKA, IPsMasi, IIIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH yToJ, IBYTPaHHBIN yroJI, TPEXTPaHHbIN YToJ,
MepECEKAIINECs, MapaIeIbHbIC U CKPEITUBAIOIINECS MPSIMbIC,
MapajuIeIbHOCTh U MEPIICHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YroJT
MEXy MPSMBIMH, YTOJI MEXKTY MPSMON U TIIIOCKOCTHIO, YTOJl MEXKIY
IJIOCKOCTSIMHU; YMEHHUE MCIIOJIb30BaTh IPH PEIICHUH 33]1a4 N3Y4YCHHbBIC
(haKThl ¥ TEOPEMBI TUTAHUMETPHUH; YMEHHUE OIIEHUBATh pPa3Mepbl
00BEKTOB B OKPYKAIOILIEM MUPE; YMEHUE ONEPUPOBATH MOHATUIMHU:
MHOTOI'PaHHUK, CEYCHIE MHOTOTPAaHHUKA, PAaBHJIbHBI MHOTOI'PAHHUK,
npu3Ma, nupamuaa, GuUrypa u MoBEPXHOCTh BPAIICHUS, IIMIIUHID,
KOHYC, 1ap, cepa, pa3BepTka MOBEPXHOCTH, CEUCHUS KOHYCa U
WIMH]IPA, TapAJUIeIbHBIC OCH MM OCHOBAHUIO, CCUCHUE MIapa,
IJIOCKOCTh, Kacaromiasicst chepsl, IWIHHIPA, KOHYCa; YMCHHE CTPOUTH
CEYCHHE MHOTOTPAHHHKA, H300pakaTh MHOTOTPAHHUKH, (DUTYPBI 1
MTOBEPXHOCTH BPAIICHUS, KX CEUCHUS, B TOM YHCIIE C IOMOIIBIO
AJIEKTPOHHBIX CPEJICTB; YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPUUCCKUX
buryp, CaMOCTOSATEIBHO (POPMYIIUPOBATH ONPEICIICHUS N3YIaeMbIX
¢Guryp, BEIBUTATh THIIOTE3bI O CBOWCTBAX M MPU3HAKAX
TEeOMETPHUYECKUX PUTYpP, 00OCHOBBIBATH HII ONPOBEPTaTh UX; yMEHUE
MIPOBOANTH KJIACCU(DUKANNIO (PUTYP TIO Pa3TMUHBIM MTPU3HAKAM,
BBITIOJTHATH HEOOXOAMMBIE TOTIOTHUTENbHBIE TIOCTPOCHHUS,;

YMETh CBOOOJHO ONEPUPOBATH MOHATHAMH: IUIOMAAh (PUTYpPHI, 00BEM
burypsl, BeIMYMHA YyIja, PAcCTOSHHWE OT TOYKH JO IIJIOCKOCTH,
paccTosHUE MEXIY TPSIMBIMHU, PACCTOSHHE MEXKIY IIOCKOCTSIMH,
wiomanb chepsl, MIOMaas MOBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCA,
MWIMHIpa, O00beM Ky0a, MNPSAMOYTOJBHOTO  TapasuIeyIeIHIe I,
MUPAMUJIBI, TPU3MBI, HWIHHIpA, KOHYCa, IIapa; YMEHHE HaXOIUTh
OTHOIIEHHE 00bEMOB MOJOOHBIX GUTYD;

yMETh CBOOOJHO ONEPUPOBATH MOHATHUSMU: JIBIDKECHUE, TapalICIbHBINA
MEPEeHOC, CUMMETpUS Ha TIUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue mMoo0us, MOAOOHBIe UTYpPHI; YMEHUE PaclO3HABATh
paBHBIC W TMOJO00HBIC (UTYPHI, B TOM YHUCJIC B TPHPOJIE, HCKYCCTBE,
ApPXUTEKType; YMEHHUE HCIIOJIb30BaTh TE€OMETPUUYCSCKHUE OTHOIICHHUS,
HaxOJIUTh TEOMETPUUECKHE BEJIMYMHBI (JUTMHA, YToJl, TUIOMAh, O0BEM)
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IpU PELICHUH 3a7ad M3 APYrHX y4eOHBIX NPEIMETOB U U3 peabHON
JKU3HU;

YMETh CBOOO/THO ONIEPUPOBATH MOHATHAMU: PSIMOYTOJIbHAS CHCTEMA
KOOPAMHAT, BEKTOP, KOOPANHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEIECHUE BEKTOPA Ha YUCIIO, PA3JI0KEHUE BEKTOPA 110
6a3ucy, CKalIIpHOE MIPOU3BEICHUE, BEKTOPHOE ITPOU3BEICHUE, YTOI
MEXly BEKTOpaMH; YMEHHE UCII0JIb30BaTh BEKTOPHBIN U
KOOpPAMHATHBIN METOA Ul PEIICHUS TEOMETPUUYECKUX 3a1a4 U 3a/1a4
JPYTrUX y4yeOHBIX MPEAMETOB; ONEPUPOBATh NOHATUAMM: MaTpula 2X2 u
3X3, ornpenenuTellb MaTpHIIbl, FEOMETPUUECKUN CMBICIT OIIPEASIIUTENS;
YMETb MOJEIMPOBaTh PEAIbHBIE CUTYallud Ha SI3bIKE MaTEMaTHKWU;
COCTaBIIATh BBIPAXKCHMsI, YPABHEHUs, HEPABEHCTBA U UX CHCTEMBI I10
YCIOBUIO  3aJayd, HCCICNOBaTh  IIOCTPOCHHBIE  MOJEIH  C
UCIIOJIb30BAaHUEM alllapaTa aiareOpbl, HHTEPIPETUPOBAThH MOTYUEHHbBIN
pe3yibTaT; CTPOMTb  MAaTEMaTUYECKHE MOJAEIM C  [IOMOUIBIO
F€OMETPUYECKUX TOHATHM W BEJIMYMH, pElIaTh CBS3aHHBIE C HUMU
[IPAKTUYECKUE 3alaud; COCTABJIATH BEPOATHOCTHYKO MOJEIb U
UHTEPIPETUPOBATh IIOMYYEHHBIM pe3yibTaT; pelarb MPUKIaJHbIE
3ala4d  CPEeICTBAMU MAaTEMAaTUYECKOIO aHalau3a, B TOM 4YHCIE
COLIMAIBHO-

9KOHOMHYECKOr0 U (PU3NUECKOr0 XapakTepa;

- yYMEHHME BBIOMpPATh MOAXOASIIMNA METOJA JJsl pelleHus 3aJayu;
IIOHMMAaHHE 3HAYMMOCTH MAaT€eMaTUKH B HU3Y4YEHUM NIPUPOIAHBIX U
OOIECTBEHHBIX MPOIECCOB M SBJICHUI; yMEHHE pacrno3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE, YMEHHE INPHUBOJIUTH
MpUMEPbl MAaTE€MAaTHUYECKUX OTKPBITHM POCCHUICKOM W MHUPOBOH
MaTeMaTHYECKOU HAYKH.

B obnacTy IeHHOCTH Hay4YHOTO MTO3HAHUS: - YMETh OICPHUPOBATh IOHATHSAMHU: palHOHAIBHAS (QYHKIHUSA,
OK 02 - c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, ToKa3aTenbHas (QYHKIUS, CTeTeHHas (yHKIusA, Jorapudmudeckas
Ucnons3oBarh COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (yHKuMA, TpUrOHOMETpHYECKUE (QYHKUMH, OOpaTHbIC (YHKIMH;
COBpPEMEHHBIE HAYK{ ¥ OOILIIECTBEHHOM MPAKTUKHU, OCHOBAHHOTO Ha YyMEHHE CTPOUTHh TpadUKW W3YYEHHBIX (YHKIUH, WCIOJIb30BAThH
CpeJICTBA TIONCKA, JIAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO rpaduKu TIpU M3y4EHUU MPOIECCOB M 3aBHCUMOCTEH, MpU pEIIeHUN

aHaJIm3a u
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UHTEpIpETaluu
nHpopManuu, u
MH(pOPMALMOHHBIE
TEXHOJIOTUU  JIJISt
BBITIOJIHEHUST 337134
npoheCCHOHATLHON
JeATeIbHOCTH

CBOEr0 MeCTa B NOJUKYJIbTYPHOM MHPE;
- COBEPILICHCTBOBAHUE SI3IKOBOM U YUTATEIIbCKOM
KYJIBTYpPBI KaK CPe/ICTBA B3aUMOJICHCTBUS MEXKTY
JIOJIbMU ¥ TIO3HAHUS MUPA;

- OCO3HAHHE  IICHHOCTHU Hay4YHOMU
NESTeIbHOCTH, TOTOBHOCTh ~ OCYILECTBIISITD
MPOEKTHYI0 U MCCIIEI0BATEIbCKYIO

JESTSIIBHOCTh HHIMBUyaJIbHO U B TPYIIIIC.

OBrnaneHue  yHUBEPCANBHBIMH  y4EOHBIMU

M03HABATEIbHBIMU JICUCTBUSAMU: B) paboTa C

uHpopManuei:

BJIQJICTh HABBIKAMU TOJTYUYCHUS HHPOPMAIHH U3

MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO

OCYIIECTBIISATh MOUCK, aHATN3, CUCTEMATU3AIUIO U

WHTEPIPETAINIO UHPOPMAIINK Pa3IHYHbIX BUJOB U

dbop™m mpeacTaBIeHNUS;

- co3laBaTh TEKCThl B PA3NIUYHBIX (opmarax ¢

y4eToM  Ha3HaueHus UuHGOpMaUd U IIeJIeBOM

ayJUTOPUH, BBIOUpPas ONTUMAIBHYIO PopMy

MIPEJICTaBICHUS U BU3yaTH3aIUH;

- OLICHUBATh  JIOCTOBEPHOCTb,

JIETUTUMHOCTD

uH(pOpMaIIiH, €€ COOTBETCTBUE TPABOBHIM H

MOPATHbHOITHICCKHM HOPMaM;

- UCIIONIb30BaTh CpeACTBAa WH(MOPMAIMOHHBIX U

KOMMYHHUKAITMOHHBIX ~ TEXHOJOTHH B  pEIICHUU

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX

3aady  C COOJIOJieHHeM TpeOOBaHHWI JPrOHOMUKH,

TEXHHUKHU OE30MaCHOCTH, TUTHEHBI, pecypcocOepekeHusl,

MPABOBBIX M ITHYECKUX HOPM, HOPM HMHGOPMAIMOHHON

0€30I1aCHOCTH;

3aa4 U3 JPYrux ydeOHbIX NMPEIMETOB U 3a/ad U3 PeabHOW KU3HH;
BBIpaXaTh GOPMYIIAMHU 3aBUCHMOCTH MEXY BEIUYNHAMU;
- YMETh OIIEpUPOBATh IOHATUSAMU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHHH W
HEPABEHCTB, PAaBHOCWJIBHOCTh YpPaBHEHWUW, HEPABEHCTB U CHCTEM,
panyoHaIbHBIE, HpPALMOHAIbHBIC, II0Ka3aTelIbHBIC, CTEICHHBIC,
Jorapu(pMUUEcKue, TPUTOHOMETPUYECKHE YpaBHEHUs, HEPABEHCTBA U
CUCTEMbI; YMEThb pELIaTh YpaBHEHHs, HEpPaBEHCTBA U CUCTEMBI C
HOMOIUIbIO PA3JIMYHBIX IPUEMOB; pELIaThb YpaBHEHHUS, HEPABEHCTBA U
CUCTEMBI C IapaMETpOM; MPUMEHSATh ypaBHEHHUS, HEPABEHCTBA, UX
CUCTEMBI JUIsl PELIEHUS] MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3 pa3IMuHbIX
o0yactell HAyKH U peaIbHOM KU3HH;
YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMMU: IBUKEHUE, TapaJlJICIbHbBIN
IIEPEHOC, CHMMETPHSI Ha IIJIOCKOCTH U B IIPOCTPAHCTBE, ITOBOPOT,
npeoOpa3oBaHue 1Mo100us, MOA0OHBIE (PUTYPHI; YMETh paclio3HaBaTh
paBHbIE U IOJOOHBIE (PUTYPBHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
apXUTEKTYype; YMETh UCIOIb30BaTh T€OMETPUUYECKIE OTHOLLIEHUS,
HaXO/UTh N'€OMETPUYECKHE BEIUYMHBI (IJIMHA, YTOJI, IJIO0IA/1b, 00BEM)
IIpU pElIeHUH 3aJa4 U3 IPYTUX y4eOHbIX NMPEAMETOB U U3 peaibHON
JKU3HU




14

- BJIAJICTh HABBIKAMU PACIO3HABAHUS M 3allUTHI
uHpopmaru, nHGOPMAITMOHHONW 0€30MaCHOCTH
JUIHOCTH

OK 03
ILmanupoBate u
peann30BBIBATH
CcOOCTBEHHOE
npodeccnoHaIbHOE
Y JINYHOCTHOE
pa3BuTHE,
HpeANPUHUMATEITBC
KYIO JICSITEIIbHOCTh
B
npoeCCUOHATILHON
chepe,
UCTIOJIb30BATh
3HaHUS 110
¢buHaHCOBOM
IPaMOTHOCTH B
Pa3IUIHBIX
KU3HEHHBIX
CUTYaIUAX

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUSL:

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

- CIIOCOOHOCTH OLIEHMBATh CUTYAlMIO M IMPUHHUMATh
OCO3HAHHBIE PEUICHMs, OPUEHTUPYSACh Ha MOPAIbHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAaHHUE  JINYHOIO
IIOCTPOCHHUE

BKJIaJa B

YCTOMUYUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOLIEHUE K CBOUM POIUTENSM U
(unu) [OpYrUM 4YjieHaM CEeMbH, CO3[aHUI0 CEeMbU Ha
OCHOBE OCO3HAHHOI'O MNPHUHATHS I[EHHOCTEW CEMENHOMU
JKU3HU B COOTBETCTBUU C TPATUIIUIMH HapoaoB Poccuu;
OBnageHue yHUBEPCAIbHBIMH  PETYyJISTUBHBIMU
JNIEUCTBUSIMU:

a) caMOOpTaHU3aIIHS:

CaMOCTOSITEJIBHO OCYIIECTBIISITh TO3HABATEIIbHYIO
NeSTeTbHOCTD, BBISIBIISTH IPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4U B

o0Opa3oBaTenbHON NeATeIbHOCTH W JKU3HEHHBIX
CUTYaIUX;

- CaMOCTOSITENIbHO ~COCTABJIATh IUIAH  pPELICHUs
npoOJieMbl C  y4eTOM  HMEIOIUXCS  PecypcoB,

COOCTBEHHBIX BO3MOXKHOCTEH U MPEITOYTEHUM;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM; CIIOCOOCTBOBATh
(OpMHUPOBAHUIO U MPOSIBICHHUIO IITUPOKON SPYTUINH B
pa3HbIX 00JacTAX 3HAHUH, TIOCTOSIHHO MOBBIIATH CBOU
00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHB; 6)

- yMETh OIIEPHPOBATH TIOHSTHSIMH: panroHaIbHbIC,
UppalMOHAIbHbIE, TTOKa3aTeNIbHbIC, CTEICHHBIC, JOTrapu(pMUYecKue,
TPUTOHOMETPHUYECKHIE YPAaBHCHUS U HEPABCHCTBA, HX CUCTEMBI;

- YMCTb OIICPHUPOBATH TIOHATUAMH. MHOIOIPpAaHHUK, CCUCHUC
MHOTrOrpaHHMKa, KyO, mapajuieienurne], npu3Ma, nupammuaa, purypa u
MIOBEPXHOCTh BpALICHMs, WHIMHIP, KOHYC, map, cdepa, cedeHuUs
¢urypsl BpallleHHUs, IUIOCKOCTh, Kacaromiascs cQepbl, THIUHAPA,
KOHYCa, IuUIomaab MOBCPXHOCTH NHpaMUAbI, IIPU3MbI, KOHYCA,
MWIMHIpA, IUomanas cdepbl, o00beM Kyba, TNPSIMOYroJILHOTO
napajieNienunea, MUpaMuabl, MPHU3MbI, HWIMHApPA, KOHYyCa, IIapa;
yMEHHUE H300pakaTb MHOTOTPAHHUKU W TIOBEPXHOCTH BpAIICHUS, MX
CCUCHMs] OT pPYKH, C TIOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB U
JNEKTPOHHBIX  CPEACTB;, YMETh pacrmo3HaBaTh CHMMETPUIO B
IMPOCTPAHCTBEC, YMCTh PaCliO3HABATh NPABUJIBHBIC MHOT'OT'PDAHHUKH,
YMETh ONEPUPOBATH MOHATHAMU: MPSIMOYTOJIbHAS CHCTeMa KOOPAMHAT,
KOOpAWHATBI TOYKH, BEKTOP, KOOPAWHATBI BEKTOPA, CKAIIAPHOC
MPOU3BEICHUE, YTOJI MKy BEKTOPaMH, CyMMa BEKTOPOB, PACCTOSTHUE
MCXKAY ABYMS TOYKaMH, KOOPAHWHATBEI CCPEANHBI OTPE3Ka.
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CaMOKOHTPOJIb!

- UCIOJIb30BaTh MPUEMBbl peQUIeKCHH ISl OLEHKHU
CUTYyalluu, BEIOOpa BEPHOTO PELICHUS;

- - yMETb OLICHUBAaTb PHUCKM M CBOEBPEMEHHO
IPUHUMATD PELIEHUS 10 UX CHUKEHHUIO;

B) SMOLIMOHAIBHBIM HMHTEIUIEKT, MPEIIOIararolnmi
c(hOpMHUPOBAHHOCTD:

- BHYTPEHHEIl MOTHBAalLlM{, BKJIIOYAIOIIEH
CTpPEMJICHHE K JOCTH)KEHUIO LEJIU U YCIIEXY, ONITUMU3M,
WHULUATUBHOCTb, YMEHHUE JIEUCTBOBAaTh, HUCXOIs W3
CBOMX BO3MOXHOCTEH;

- SMIMATHH, BKIIOYAIOIIEH CHOCOOHOCTh MOHMMATH
HMOLIMOHAIIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATh €r0 IpU
OCYIIECTBIICHUM KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COMaJIbHBIX HABBIKOB, BKIIFOYAIOIIIHUX CIIOCOOHOCTh
BBICTpanBaTh OTHOLWICHUSA C JPYTUMU JIFOJIbMU,
3360TI/ITLC${, IMMPOABJIATH HUHTCPCC U pa3peCIldTh KOH(I)J'II/IKTLI

OK 04

OS¢ dexTuBHO
B3aUMO/JICHICTBOBATh
U paboTarth B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSATEILHOCTH
Y CaMOOIIPEETICHUIO;

- -OBJIaJICHUE  HAaBBIKAMU yueOHo-
HCCIIEIOBATENILCKOM,  MPOEKTHOM W COLUMAIBHOU
NeATeIILHOCTH,

OBnazeHue YyHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU

6) COBMECTHAA ICITCIIbHOCTD:

- MOHUMaTh W  HUCIOJB30BaTh  IPEUMYLIECTBA
KOMaHJAHOW ¥ MHIMBUyaJTIbHOU paboThI;

- MPUHUMATh LEJIM COBMECTHOM JEATEIIbHOCTH,
OpraHU30BbIBaTh M KOOPJAMHUPOBATH JEUCTBUS MO €€
JOCTIKEHMIO: COCTABJIATE IUIaH JICHCTBUM,

- YMETb ONEepUPOBATh MOHATUAMHU: CITy4allHBIN OIBIT U CIy4yaiiHOe
COOBITHE, BEPOSTHOCTD CIYYaHOTO COOBITUS; YMETh BHIYUCIIATh
BEPOSITHOCTb C MCIOJIb30BaHHEM I'paueCKuX METOJI0B; IPUMEHSTh
(opMyJIBI CIIOKEHHSI U YMHOKEHHS BEpOATHOCTEH, KOMOMHATOPHBIE
(bakThl U GOPMYIIBI IIPU PELLICHUHU 33J]ay; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMU BEJIMYMHAMU;
yYMEHUE NPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCET B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMeTh CBOOOJIHO OIEPHUPOBATH MOHATUSMH: CTENEHb C LEJbIM
MmoKaszaTelieM, KOpPEHb  HATypalbHOH  CTENEeHW, CTeNeHb ¢
palMoHABFHBIM ~ TIOKa3aTelieM, CTeNeHb C  JICHCTBUTEIHHBIM
(BeleCTBEHHBIM) TOKa3aTesIeM, JIorapudm vucia, CUHYC, KOCUHYC U
TaHIe€HC MMPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJIHO OINEPUPOBATH MOHATUSAMH: TpapuK (YHKIHH,
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pacnpenenaTb poju ¢ yieTOM MHEHUN y4aCTHUKOB
00CyXIaTh pe3y/bTaThl COBMECTHON pabOThI;
- KOOpJAMHHUPOBaTh U  BBINOJHATH paboTy B
YCIIOBUSAX peasibHOTO, BHUPTYaIbHOTO u
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;
- OCYIIECTBIISITh ~ IMO3UTHUBHOE  CTPATETHYECKOe
MOBEICHHE B  PA3IMYHBIX CHUTYalUsX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.
OBnaneHue  yYHUBEPCANBHBIMH  PETYJISATUBHBIMHU
JEACTBUSAMMU:
T) IPUHATHE Ce0sl U IPYTHX JIFO/ICH:
- MPUHUMATh MOTHBBI MU apTYMEHTHI APYTUX JIFOACH
IIPH aHAJIM3E PE3YJIbTATOB JACITCILHOCTH;
- MpHU3HaBaTh CBOE MPABO M MPaBO APYTUX JOAeH
Ha OIIMOKMU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TO3ULIUH
APYroro 4eaoBeKa.

obpatHass (GyHKOMSA, KOMMO3WIUA (YHKIHH, JuHEHHas (yHKIHS,
KBaJpaTu4Has (QyHKIHs, cTENeHHas (PYHKIUS C IEeNbIM MOKa3aTeleM,
TpUroHOMeTpudeckue (yHKIMM, O0OpaTHBIE TPUTOHOMETPHYECKUE
GbyHKIMH, TTOKa3aTeIbHas U

norapudmuyueckas QyHKIUN; YMETb CTPOUTH TpapuKu PYyHKIH,
BBINOJIHATH MPe00pa3oBaHus rpaukoB PyHKIUH;

- YMETh HCIONb30BaTh Tpapuku (YyHKIMHA JUISI  U3Yy4SHUS
IPOIIECCOB M 3aBUCUMOCTEH MPH pEIIeHUH 3a/1a4 U3 JPYTruX y4eOHBIX
IpeMETOB W U3 peajbHOM JKWU3HH;, BBIpaXarb (opMyrnamu
3aBHCUMOCTH  MEXAY  BEIMYMHAMH;  CBOOOJHO  ONEPUPOBATH
HOHATHUSAMH:  YETHOCTh  (DYHKIMH, TEPUOIUYHOCTh  (PyHKUHUH,
OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTh (YHKIHH, SKCTPEMyM
¢yHkiuy, HauOoJblllee M HaWMEHbIEe 3HA4YeHUS (YHKUUM Ha
IPOMEXYTKE; yMETh IPOBOAUTH UCCIIEIOBaHUE (DYHKIINH;

YMETbh UCIIOJIb30BaTh CBOIMCTBA U Tpaduku QYHKIMNA ATl peIICHUS
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMu; H300pakaTh Ha
KOOP/IMHATHOH MJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHUI, HEPaBEHCTB
U VX CHCTEM

OK 05
Ocy1iecTBIAThH
YCTHYIO U
MUCbMEHHYIO
KOMMYHHKAITUIO Ha
rocyJapCTBEHHOM
s13b1Ke Poccuiickoi
denepanuu ¢
y4eToM
0COOCHHOCTEH
COILIMAILHOTO U

B obnacTu acTeTHUECKOro BOCIUTAHMUS:
- ACTETUYECKOE OTHOIIEHHE K MHpY, BKIIIOUas
ACTETUKY ObITa, HAYUHOTO M TEXHUYECKOI'0 TBOPYECTBA,
CIOpTa, TPy/Ja U OOIIECTBEHHBIX OTHOIIECHUI;
- CHOCOOHOCTh BOCIIPUHUMATD PA3JINYHbIE BUJIbI
HCKYCCTBa, TPaJULIUU U TBOPUECTBO CBOETO U JAPYTUX
HapoJiOB, OIIyIIaTh SMOIMOHAIbHOE  BO3ZEHCTBHE
HCKYCCTBa;
- yOeXJIEHHOCTh B 3HAYMMOCTH JJISl INYHOCTU U
o0111ecTBa OTEUYECTBEHHOTO U MUPOBOTI'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAIULUN U HAPOTHOTO
TBOPYECTBA;
- TOTOBHOCTb K CaMOBBIPa)KEHHIO B PAa3HBIX BUJAX
HCKYCCTBa, CTPEMJIEHUE MPOSIBIIATH Ka4eCTBa
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TBOPYECKOM JINYHOCTH;
OBnazneHue  yHUBEPCAIbHBIMU
KOMMYHHKATHUBHBIMH JICHCTBUSIMU: a) OOILICHHE:

- OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX cdepax
JKU3HH;

- pacrio3HaBaTh HeBepOallbHbIE CPE/ICTBA OOLLEHUS,
IIOHMMATh 3HAYEHUE COLMAJIBHBIX 3HAKOB, PACIIO3HABATH
HPEINOCHUIKN KOH(MIMKTHBIX CUTYyallui U CMATYaTh
KOH(JINKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY
3PEHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB
OCO3HaHHE O00y4YarIUMUCS POCCHUICKOM
IPaKIaHCKOW MJIEHTUYHOCTH;

- LIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEN
ITO3ULIMH JIMYHOCTH HAa OCHOBE 1yXOBHO-HPABCTBEHHBIX
LeHHOoCcTeN HaponoB Poccuiickon denepanny,
HUCTOPUYECKUX U HAIMOHAIBHO-KYJIbTYPHBIX TPAIULIHAN,
(opMHpOBaHUE CUCTEMbI 3HAUUMBIX
LIEHHOCTHOCMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIIHOHHOTO MUPOBO33pEHNUs, TPAaBOCO3HAHUS,
HKOJIOTHUECKOM KYJIbTYpBhl, CTIOCOOHOCTH CTaBUTh LIENU U
CTPOUTH KU3HEHHBIE IIAHBI;

- B wacTu rpakjaHCKOr0 BOCIIUTAHMS: OCO3HAHUE
CBOUX KOHCTUTYLIMOHHBIX IIPaB U

00s13aHHOCTEH, yBayKCHHE 3aKOHA U IIPABOMOPSIKA;

- MPUHATHE TPAJAUIIMOHHBIX HAIIMOHAJIBHBIX,
00I11€4eTOBEYECKUX T'YMaHUCTUUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IMPOTHBOCTOSATH UJIEOJIOTUU
HKCTpEMH3Ma, HallMOHATU3Ma, KCeHOPOoOHH,
JUCKPUMHUHALIMH IO COLUAIIBHBIM, PEJIUTHO3HBIM,
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pPacoBbIM, HALIMOHAJIbHBIM IIPU3HAKaM;
- FOTOBHOCTb BECTH COBMECTHYIO JI€ATEILHOCTD B
MHTEpeCcax rpa)K1aHCKOro 00IIecTBa, y4acTBOBATh B
caMOyIpaBJIeHUH B 00111€00pa3oBaTeIbHON
OpraHU3aly U JIE€TCKO-FOHOILIECKUX OpraHu3alusix;
- YMEHUE B3aUMOJECHCTBOBATh C COLMAIbHBIMHU
MHCTUTYTAaMH B COOTBETCTBUU C HUX (QYHKUUIMU U
Ha3HAYCHHUEM;
- FOTOBHOCTh K TYMAHUTapHOM M BOJIOHTEPCKOM
JIEATEIIbHOCTH;

MaTpUOTHYECKOTO0 BOCIIUTAHUS:
- c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXKTaHCKON
WJICHTUYHOCTH, IATPUOTU3MA, YBAKECHUS K CBOEMY
HapoAdy, YyBCTBa OTBETCTBEHHOCTH nepen PonunHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOH S3BIK U
KYJIbTYpPY, IPOLIJIOE U HACTOSAIEE MHOTOHALIMOHAIIBHOTO
Hapoaa Poccuu;
- LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM
CHMBOJIaM, UCTOPUYECKOMY M TPUPOJHOMY HACIEAUIO,
MaMATHHUKAM, TpaaAULIUAM HapoJ0B Poccun,
nocTmkeHusiM Poccum B Hayke, HMCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX U TPYAE;

- uaeHas ~ yOeXJeHHOCTb,  TIOTOBHOCTb K
ciykeHuto u 3amute OtedecTBa, OTBETCTBEHHOCTH 3a
€ero cyas0y; OCBOCHHBIE 00yyaromuMucs
MEXIIPEIMETHbIE MOHATUS U YHUBEPCAIbHBIE y4eOHbIE
neicTBUs (peryisiTUBHBIE, MO3HaBaTeNIbHBbIE,
KOMMYHHUKaTHBHbIE);

- CIIOCOOHOCTH UX MCIIOIBL30BAHUS B
MO3HABATEJIbHON M COIMAIbHON MPAKTUKE, TOTOBHOCTD K
CaMOCTOATEJIbHOMY TUIAHUPOBAHUIO U OCYILIECTBIICHHUIO
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y4eOHOI esTeTbHOCTH, OPTaHU3aK y4eOHOTO

COTPYAHUYECTBA C [1€AArOrM4eCKUMHU pabOTHUKAMU U

CBEPCTHUKAMHU, K y4aCTHIO B IOCTPOCHUU

VHAMBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPUH; -

OBJIa/ICHUE HAaBbIKaMM y4eOHO-HCCIIEJ0BATEIbCKOM

IIPOEKTHOM U COLMATIbHOM IEATEIbHOCTU

- ;- HE IPUHUMATh JEHCTBUS, IPUHOCAILUE BPE]

OKpYKaroIleH cpese;

- YMETb IPOTHO3UPOBATh HeOJIaronpusITHbIE

9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX

JIEMCTBHM, IPEAOTBPAILATh UX;

- YMEThb POTHO3UPOBATh HEOJIArONIPUATHBIC

HKOJIOTUYECKHE MTOCIIEACTBUS IIPEAPUHUMAEMBIX

JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIupUTh OMNBIT ACSITEIBHOCTH 3KOJOTHYECKON

HaIlPaBJICHHOCTH;

- pa3zpabarbiBaTh IJIaH pEIICHUs MpoOJIeMbl C

YYETOM aHaJIM3a UMEIOIINXCS MaTEpUaIbHBIX U

HEMaTepUaIbHBIX PECYPCOB;

- OCYLIECTBIIATh LEeJICHAIIPaBICHHBIN HOUCK

HepeHoca CpesiCTB U CII0cOO0B JIeHCTBUS B

MpoECCHOHAIBHYIO CPENY;

- YMETh NMEPEHOCHUTH 3HAHMS B MO3HABATENIBHYIO U

NPAaKTUYECKYIO 00JIACTH KU3HEIEATEIIbHOCTH;

- IpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATH UJIEH C

MO3UIMN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON

3HAYUMOCTH - JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM,

BHOCHUTb KOPPEKTHBBI B J€SITETLHOCTD, OLICHUBATh

COOTBETCTBUE PE3YJBTATOB LEISM YMETh IEPEHOCUTH
3HAHUSA B MIPaKTUYECKYIO




20

0011aCTh >KU3HEICATCIBHOCTH,
- yYMETb WHTErPUPOBATH
pa3sHBIX

3HaHUuA u3

MPEIMETHBIX 00IacTel;
UCIIOJIB30BATh CPEICTBa HHPOPMAIIMOHHBIX
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
po¢eCCHOHANIBHBIX 3aJ1a4 ¢ COOJII0ICHHEM TpeOOBaHUI
I'OCT, texnuku 0e3011aCHOCTH, THTHECHEI,
pecypcocOepekeHus, IPABOBBIX U 3TUYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30MaCHOCTH;

OK 06

[IposiBnsATh
TPaKJaHCKO-
NaTPUOTHYECKYIO
MTO3UILIMIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
MOBEJCHUE Ha
OCHOBE
TPAAUITHOHHBIX
00111eYeIIOBEYECKHUX
LICHHOCTEH, B TOM
YHUCJIE C YIETOM
rapMOHM3AIUN
MEXKHAITMOHAIIbHBIX
u
MEXPEJIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSATD
CTaHIapThI
AHTUKOPPYIIIHOHHO
r'0 IIOBEACHHUS

- OCO3HaHHE  O0YyYaIOUUMUCS poccuiicKon
rpak 1aHCKOW MJACHTUYHOCTH;

- LEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHEN
MO3ULIMH JIMYHOCTHU Ha OCHOBE 1yXOBHO-HPABCTBEHHBIX
LIeHHOCTeHN Hapoa0B Poccuiickoi denepanuu,
HMCTOPUYECKUX M HALIMOHAJIbHO-KYJIBTYPHBIX TPaAUIUHI,
dbopMUpOBaHNE CUCTEMBI 3HAYHMBIX
LEHHOCTHOCMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MUPOBO33PEHHUS, IPAaBOCO3HAHUS,
9KOJIOTHYECKOH KYIbTYphI, CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIC [IJIAHBI;

- B yacTtu rpaxJ1aHCKOro BOCIIMTaHUS: OCO3HAHUE
CBOMX KOHCTUTYILMOHHBIX IIPaB U

00s13aHHOCTEH, YBOKEHHE 3aKOHA U TTPABOTIOPSIKA;

- MPUHATHE TPAAUIMOHHBIX HAIMOHAJIBHBIX,
00111eYeTOBEUECKUX TYMAHUCTUICCKUX U
JIEMOKPaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb MPOTUBOCTOSITH UJEOJIOTUN
IKCTpEeMH3Ma, HAllMOHATM3Ma, KceHOpoOuH,
JTACKPUMHHAIIMH 110 COLMATIbHBIM, PETUTUO3HBIM,
PacoOBBIM, HAIITMOHAJIBHBIM IIPU3HAKAM;
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- FOTOBHOCTb BECTH COBMECTHYIO JI€SITEILHOCTD B
MHTEpecax rpakKIaHCKOro o0IIecTBa, y4acTBOBAThH B
CaMOYTIPaBIICHUU B 00II€00pa30BaTeIbHON
OpraHU3aIly U JIETCKO-IOHOILIECKUX OpraHu3aIusX;
- YyMEHUE B3aUMOJICHCTBOBATh C COLMAIbHBIMHU
WHCTUTYTAaMH B COOTBETCTBUU C UX QYHKIHSIMH H
Ha3HA4YCHHEM;
- FOTOBHOCTh K TYMAHUTapHOM M BOJIOHTEPCKOU
JIeATEIbHOCTH;

MaTPpUOTHYECKOTO BOCTIMTAHUS:
- c(hOpMUPOBAHHOCTh POCCUICKOMN TpaXKIaHCKON
UJEHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepes PonnHoM,
TOpJOCTH 32 CBOM Kpal, cBOot0 PoauHy, CBOH S3bIK U
KYJIbTYpY, IPOILIOE U HACTOAIIEE MHOIOHALIMOHAJIBHOT'O
Hapoxa Poccuu;
- [IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U MPUPOJHOMY HACIEIUIO,
MaMATHUKAM, TpaAUIIUSIM HapoJI0B Poccun,
JOCTH>KeHUsIM Poccum B Hayke, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHUSIX U TPYJE;

- uaeiiHas ~ yOeXJEeHHOCTb,  TOTOBHOCTh K
cnyxeHuro U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynb0y; OCBOCHHBIC 00yJaromuMHCs
MCXKIIPECAMETHBIC TMOHATUA W YHUBCPCAJIBHBIC yqe6HLIe
JIEUCTBUSA (perynaTuBHBIE, [O3HaBaTEJIbHbIE,
KOMMYHHUKATHBHBIC);

- CHOCOOHOCTH UX HMCIIOJIL30BaHUS B
MO3HABATENILHON M COIMAIbHOM MPAKTHUKE, TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHHPOBAHHIO M OCYIIIECTBIICHUTO
yueOHOI NesTeIbHOCTH, OPTaHU3AIMH YI€0HOTO
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COTPYIHUYECTBA C NIEAArOTMYECKUMHU paOOTHUKAMHU U
CBEPCTHHUKAMM, K Y4aCTHIO B IOCTPOCHUU
VHAMBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPUH; -
OBJIa/ICHHE HAaBbIKAMH y4eOHO-UCCIIEJ0BATEIbCKOM
IIPOEKTHOM U COLIMAIIBHON JESATEIBHOCTH;

pecypcocOepexeHus, IPABOBBIX M ATUYECKUX HOPM, HOPM
nH(POPMAIIMOHHOM 0€30MaCHOCTH

OK 07
ConencTBoBaTh
COXpaHEHUIO

OKpY Karoleu
cpebl,
pecypcocOepexeHn
10, MPUMEHSITh
3HaHUA 00
W3MCHCHUHU
KJIUMATa, MPUHIHUIIBI
OEpEKITUBOTO
MIPOU3BOICTBA,

3¢ heKTUBHO
JICICTBOBATH B
YpE3BBIYANHBIX
CUTYyaLUSIX

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

yMETh IIPOTHO3UPOBATH HeOIaronpusTHbIE
HKOJIOTMYECKUE TIOCIIEACTBUS MTPEANIPUHIMAEMbIX
NefcTBUH, IpeloTBpaIlaTh UX;

- pPacIIUPUTh OMBIT JEATEIBHOCTH 3KOJIOTMYECKOU
HalpaBJIEHHOCTH;

- pa3zpabarbiBaTh IJIaH pEIICHUs MpoOJIeMBbl C
YUETOM aHajIn3a UMEIOIINXCS MaTepUaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIIATh LI€JICHAIIPaBJICHHBII
IIEPEeHOCca CPEJICTB U CIIOCOOOB JIEHCTBUS B

IIOUCK

pohecCHOHANBHYIO Cpey;
- YMETh TIEPEHOCUTHh 3HAHHS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00IaCTH KUZHEICATCIIEHOCTH;
- npe/iarath HOBBIC MTPOEKTHI, OIEHUBATh UJICH C
MO3HIIMY HOBU3HBI, OPUTUHAILHOCTH, TPAKTUYCCKOMN
3HAYUMOCTH;
- JIaBaTh OIICHKY HOBBIM CUTYAIlUsSIM, BHOCUTb
KOPPEKTUBBI B ICITEILHOCTD, OLICHUBATH COOTBETCTBUE
PE3yJIBTATOB MEISIM

JlaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI

B JIEATEIBbHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LETIM




23

MK 1.3
Odopmisath
TEXHUYECKYIO
JOKYMEHTAIUIO Ha
IPOCKTUPYEMBbIC
YCTPOMCTBA

- yYMETh TEPEHOCUTb 3HAHUS B
MPAKTHYECKYIO

001aCTh >KU3HEICATCIBHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS U3  Pa3HBIX
MPEIMETHBIX 00IacTel;

- HCII0JIb30BaTh CPEJICTBA HH(POPMAIIUOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUU
po(heCCHOHANIBHBIX 3aj1a4 C COOJII0ICHHEM TPeOOBaHHMIA
I'OCT, Texauku 0€3011aCHOCTH, TUTHEHEI,
pecypcocOepeKeHusl, MPABOBBIX M ITHYCCKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€301aCHOCTH;

- BJIJETh METOAAMH JJOKa3aTeNbCTB, AJITOPUTMAMU PEIICHHS
3aja4; yMeHue (OpMYIHUPOBATH OMPEACTICHHS, aKCUOMBI U TEOPEMBI,
OPUMEHSATh MX, MPOBOIUTH JOKA3aTENbHBIE PACCYXIEHUS B XOJe
penieHus 3a1ay;
- YMETh OIEPHPOBATH MOHATUSAMH: CTENEHb YHCHA, JOTapu(pm
YHCIIa; YMEHUE BBIIOJIHATH BHIUMCIICHUE 3HAUYCHUNA U
npeoOpa30BaHus BBIPAKEHHI CO CTETICHSAMH U JIoTapu(pmMamu;
- YMETh  ONEpPHUPOBATh MOHATHAMHU: KOMIUICKCHOE  YHCIIO,
CONpSDKCHHBIC  KOMIUICKCHBIE  YHCJIA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3alUCH  KOMIUICKCHBIX — YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass M anredpanyeckas); yMeTb
POU3BOAUTH ApU(PMETUUECKHE JCHCTBUS ¢ KOMIUICKCHBIMH YHCIIAMH;
NPUBOJUTH IIPHMEPbI UCTIOJIE30BAHUS KOMIUICKCHBIX

qHCel;
YMETh OIIEPUPOBATH MOHATHIMHU: PallMOHANIbHAS (QYHKIINS,
nokasarenbHas (QyHKIM, cTeneHHas QyHKIM, Jorapudmudeckas
GbyHKLUS, TPUTOHOMETpUUECKUe QPYHKIIUHU, 0OpaTHbIe GYHKIIUU; yMEHHE
CTPOUTH IpaMKU U3YYEHHBIX (QYHKIUHN, HCIOIb30BATh IpaUKH MpH
M3YyYEHHH MTPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33134 U3 IPYTUX
y4eOHBIX IPEMETOB U 33J1a4 M3 PeaIbHOU KHU3HH; BEIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

- YMETh peuiaTh TEKCTOBBIE 3a/1a4ll Pa3HBIX TUIOB (B TOM 4YHCIIE
Ha MPOLEHTHI, JOJW M 4YacTH, Ha JIBU)KEHUE, paboTy, CTOMMOCTbH
TOBApOB U YCIYT, HAJIOTH, 3a/1a4i U3 00JacCTU YIpPaBICHUS JIMYHBIMH U
ceMeiiHbIMU  (MHAHCAMM); COCTaBISATh BBIPAKEHUsS, ypaBHEHUS,
HEpPAaBeHCTBA M MX CHUCTEMBbl [0 YCJIOBMIO 3ajlaud, HCCIEN0BaTh
MOJIyYEHHOE pellleHHe U OLEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;

- YMETb ONEPUPOBATH MOHATHAMU: CpeAHEE apUPMETHUUECKOE,
Me/MaHa, HauOoJiplee 1 HaMMEHbIlIee 3HAYSHUS, pa3Max, JUCIIepCus,
CTaH/JapTHOE OTKJIOHEHHE YHCIIOBOTO HA0Opa; yMETh U3BJIEKATh,
MHTEPIPETHPOBATh UHPOPMALUIO, IPEICTABIEHHYIO B TaOIMIIaX, HA
Juarpammax, rpaukax, OTpakarollylo CBOMCTBA peaJbHBIX MPOIECCOB U
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SBJICHU; IPEJCTABIATh HH(OPMALIMIO C TIOMOLIBIO TAOJIUI U JUarpaMm;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpaMuecKux METOJIOB U JIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH MOHATUAMU: CIyYalHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSITHOCTH CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIIOJIB30BAHUEM TpapUUECKUX METOJOB; NMPHUMEHSATH
(GopMyNbl CIOXKEHHUS M YMHOXEHMsI BEpOSITHOCTEH, KOMOMHATOpHbIE
dakThl ¥ (QOpMYNBI MpPH pPELICHUM 33Jay; OLIEHUBAThb BEPOATHOCTHU
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIy4allHBIMH BEIMYUMHAMU;
yYMEHUE NPUBOAUTH IPUMEPHI MPOSABICHUS 3aKOHA OOJBIIUX YHUCET B
IIPUPOJHBIX U

OOI1eCTBEHHBIX SBJICHUSX;

- YMETh OIIEpUPOBATh MOHATHAMU: TOYKA, IpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, JBYIPAHHBIA  yIOJI, CKPELIUBAIOLIUECS  IPSMBIE,
[IapAJUIEIBHOCTh U IEPIEHAUKYIISIPHOCTD NPSMBIX M IUIOCKOCTEH, Yo
MEXIY NPSAMBIMH, YroJl MEXKIY IPSAMOM U INIOCKOCTBIO, YIOJl MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH 10 TUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXIYy IUIOCKOCTSAMM; YMEHHE HCIOJIb30BaTh
IpU pelIeHUH 3ajjad H3ydyeHHble (PAKTBl U TeOopeMbl IJIaHUMETPUU;
YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPY:KAIOIIET0 MUPA;

- YMETb ONIEPUPOBATH ITOHATUSMU: MHOTOTPAaHHUK, CEYCHUE
MHOT'OIpaHHMKa, KyO, mapajuienenumnes, npu3Ma, nupamMmuaa, Gurypa u
MOBEPXHOCTh BPALIEHUS, IMIIMH]IP, KOHYC, Iap, chepa, CeUeHUs
(burypsl BpaleHusl, INIOCKOCTh, Kacarolascs cepsl, UINHApPa,
KOHYCa, IUIOLIAa/lb [IOBEPXHOCTHU MIMPAMHUJIBI, IPU3MBI, KOHYCA,
WIMHApPA, TUI0IMaah chepbl, 00beM KyOa, IpIMOYTOJIbHOTO
napajuiejenunea, MMpaMuIbl, IPU3MBL, HAIUHIPA, KOHYCA, 111apa;
yMEHHe U300paxaTh MHOTOIPAaHHUKH U TTOBEPXHOCTH BpAILEHUs, UX
CEYEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AJIIEKTPOHHBIX CPEJICTB; YMEHNE PAaCIO3HABATh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IPABHJIBHBIE MHOTOI'PAHHUKY;

- - YMETb BBIUUCISATH FT€OMETPUUECKHUE BEIMUYUHBI (IJIMHA,
yroja, IUIOMAAb, O0OBEM, IUIONAJb IOBEPXHOCTH), HCIIOJIb3Ys
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HU3y4eHHbIe (OPMYJIbI M METOABI, YMETh OICPUPOBATH IMOHATHUIMH:
MPSIMOYTOJIbHAsI CUCTEMa KOOpAWHAT, KOOPJAWHATHI TOYKH, BEKTOD,
KOOPJMHATBHl BEKTOpAa, CKAISAPHOE TIPOU3BEACHUE, Yrojll MEXIY
BEKTOpaMH, CyMMa BEKTOpPOB, IIPOM3BEIICHUE BEKTOpa Ha 4YHUCIIO;
HAaXOJUTh C IMOMOIIBI0 HM3YyYEHHBIX (DOPMYIT KOOPIAMHATHI CEPEIUHBI
OTpEe3Ka, PACCTOSHUE MEX]y IBYMsI TOUKAMH;

- YMETh BBIOUPATh MOAXOAAIIUN U3yYCHHBIA METOM JUIS PEIICHUS
3aJja4uM, pPaclo3HaBaTh MaTeMaTHYeCKHUe (AKTBI M MaTeMaTHYCCKHE
MOJICNI B TIPUPOJHBIX U OOIIECCTBEHHBIX SBJICHHUSIX, B HCKYCCTBE;
YMEHHE MPUBOJIUTH MPUMEPHl MATEMATHUYECKUX OTKPBITHIA POCCUUCKOM
1 MHUPOBOI MaTeMaTH4EeCKON HayKH.

- YMETh ONEPUPOBATH TMOHATUSMU: OMPEICICHUE, aKCHOMa,
Teopema,  CIEICTBHE, CBOMCTBO,  TNpPHU3HAK,  JOKAa3aTeJIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; yMeHHEe (HOpMyIHpoOBaTh OOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPKJICHHE, MIPUBOJUTH IPUMEPDI U
KOHTPIIPUMEPHI, HCMOJIb30BaTh METOJ] MaTeMaTHYeCKOW WHIYKIIHH,
MPOBOJIUTh JIOKA3aTEIbHBIE PACCYXKACHUS TMpPU PEIICHUH 3ajad,
OIICHUBATH JIOTUYECKYIO MPABUIIBHOCTh PACCYKICHUM;

- YMETh OTIEPUPOBATH MOHATUSIMU: MHOXKECTBO, TIOJIMHOXKECTBO,
OTIEpaIMK HaJl MHOKECTBAMU; YMEHHUE HCIIO0Ih30BaTh TEOPETHKO-
MHOECTBEHHBIHN amnmapar Jijisi OMMUCaHUs PEaIbHBIX MPOIECCOB U
SIBJICHUH TIPU PEIICHUH 3a71a4, B TOM YHCJI€ U3 APYTUX YIeOHBIX
MPEMETOB,;

[IK 3.1 ITpoBoauTH
KOHTPOJITh
apamMeTpoB,
JHArHOCTHKY U
BOCCTaHOBJICHHE
paboTocmocoOHOCTH
U (POBBIX
YCTPOMCTB
KOMITBIOTEPHBIX

- CaMOCTOSITEIILHO dbopmynupoBaTh u
aKTyalqu3upoBaTh  nIpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJINBATb CYIHGCTBGHHBII;'I IMpU3HAK WA

OCHOBAaHUA JJISL CpaBHeHI/IH, KJ'IaCCI/I(bI/IKaI_[I/II/I 158
00001IeHHS;
- ONpeneNiaTh LEeNU  JCITEIbHOCTH, 3ajaBaTh

napaMeTphl 1 KPUTEPHUU UX JOCTUIKCHHA,

- BIAJETh METOJAaMU JOKa3aTeJIbCTB, aJITOPUTMaMHU pPELIEHUS
3a/1a4; yMeHue (GopMyJIHpOBaTh ONpPENEICHUs, aKCUOMbI U TEOPEMBI,
NPUMEHATh HX, NPOBOIUTH JOKA3aTEJIbHBIE PACCYXIECHHUS B XOJHE
pelieHns 3a1ay;

- YMETb OIEpPUpPOBaTh MOHATHSMH: CTENEeHb YHWCIa, Jorapugm
YKcia; YMEHUE BBIOJIHATH BBHIUMCIEHUE 3HAYCHUN U MPpeoOpa3oBaHUs
BBIpQ)XEHUH CO CTEMEeHAMHU U JorapudmMamu, npeodpazoBaHus IpoOHO-
palOHaIbHBIX BBIPAXKEHUI;

- yMETb ONEPUPOBATh IOHATUSMHU:

GyHKIMSI, HETpepbhIBHAS
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CHUCTEM U
KOMIIJICKCOB

- OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM,

OLICHUBAaTh PUCKH IMOCIEACTBHM  JICITENBHOCTH; -

BJIaJCTh  HABbIKAMU  pPa3pelieHUs  MpoodiieMm;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJC PELICHHS 3a1a4M

pe3ysIbTaThl, KPHTHYECKH OIICHUBAThH MX JOCTOBEPHOCTD,

HpOI‘HO?;I/IpOBaTB N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;

- - yMeTb NEPEHOCUTb 3HAHHUS B IPAKTHUYECKYIO

00J1aCTh KU3HENEATEILHOCTH;

- yMETb WHTErPUPOBATH 3HAHUS u3
pa3sHbIX

MPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE UEH, IPEAJIaraTh

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

HCIIOJIB30BaHuUs B MPO(ECCHOHAILHOM IPAKTHKE.

(GyHKIMSA, TPOU3BOAHASA, NEPBOOOpa3Hasi, ONpEACIICHHBI HMHTETpal;
YMETh HaXOJAUTh IPOM3BOJHBIC HJIEMEHTAPHbIX (DYHKIMH, HCHOIB3YS
CIpaBOYHBIE MaTepHajbl; WUCCIEAOBAaTh B MNPOCTEHIIMX CIydasx
(yHKIMHM HA MOHOTOHHOCTH, HAXOIUTHh HAaWOOJBIINE W HAaMMEHBIIHE
3HaYeHUs  (QYHKIUH;  CTpouTh  rpauku  MHOTOWICHOB  C
UCIIOJIb30BAHUEM allapaTa MaTeMaTH4ecKOro aHajInu3a;

- YMETh OIEpUPOBaTh MOHATHSAMHU: paLUOHANbHAs (QYHKLUS,
nokaszareiabHas (QYHKIUs, cTeneHHas (yHKIUs, JorapupmMudeckas
GyHKIMSA, TpUTOHOMETpHUYeCKHe (YHKIHMU, OOpaTHbie (YHKIUH;
YMEHHE CTPOUTh TIpadUKU M3YyYEHHbIX (QYHKLUUH, HCHOIb30BAThH
rpadUKyd TPU HM3YYEHUHM TPOLECCOB M 3aBHUCHMOCTEH, MPU PEIICHUU
3a1ad M3 JPYruX y4eOHBIX NMPEJAMETOB W 3a/a4 M3 PeallbHOW KHU3HH;
BBIpaKaTh (POPMYyJIaMU 3aBUCHMOCTH MEXKIY BEIIMYHMHAMHU;

- YMETh pellaTh TEKCTOBBIC 33Jaud Pa3HbIX THUIIOB (B TOM 4YHCIE
Ha TIPOLICHTHI, JOJHM W YacTH, Ha JBUKECHHE, PabOTy, CTOUMOCTH
TOBApOB M YCIIYT, HAJIOTH, 331a4K U3 O0JACTH YIPABICHUS JIMYHBIMUA U
CeMeHHBIMU (MHAHCAMM); COCTABIATh BBIPAXKEHUS, YpPAaBHEHMS,
HEpaBEeHCTBA M MX CHUCTEMbI IO YCJIOBUIO 3a/lauM, MCCIE0BaTh
HOJYYEHHOE PeLIeHNE U OLIEHUBATh MPaBAONOJ00HOCTh PE3YIbTATOB;
YMETh OIEPUPOBATh MOHATUAMU: CpeaHee apupMeTuIecKoe, MeHaHa,
HanOoJIbIIIee M HANMEHBIIIeEe 3HAYCHNUS, pa3Max, JUCIIEPCHs,
CTaHAApPTHOE OTKJIIOHEHUE YHCIOBOT0 HA0Opa; yMETh U3BJIEKATh,
MHTEPIPETHPOBATH UHPOPMAITUIO, PEICTABICHHYIO B Ta0IHIIaX, HA
nuarpaMmax, rpadukax, OTpaXkarllyto CBOMCTBA pealbHbIX MPOLIECCOB
U SIBJICHUH; IPeJICTaBIATh MHOOPMAIIHIO C TOMOIIBIO TaOIHIl U
JarpaMM; MccieloBaTh CTaTUCTHUECKUE JTAHHBIE, B TOM YHCIIE C
NpUMEHEHHEM TpagHIeCKIX METOIOB M AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHAMU: CIyYalHBIN ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; yYMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJh30BAHMEM TPaQUUECKUX METOJOB; NMPHUMEHSTH
(bOpMyYIBI CIOKEHUST W YMHOXXCHHS BEPOSTHOCTEH, KOMOWHATOPHEIC
bakTel U (QOpMyNBl MpH pPELICHUM 3ajay; OLEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIy4allHBIMH BEIMYMHAMU;
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YMEHHUE TPUBOJUTH TPUMEPHI MPOSBICHHUS 3aKOHA OOJBIIUX YHCET B
MPUPOIHBIX U

OOIIIECTBEHHBIX SIBICHUSX

- YMETh ONEpPUPOBATh MOHATHSAMH: TOYKA, MpsSMasi, IUIOCKOCTH,
NPOCTPAHCTBO, JIBYTPAHHBIA  Yrojl, CKPCHIMBAIOIIUECS  TPSMbIC,
NapajuIeIbHOCTh U TIEPICHIUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, yrod
MEXKIY TPSIMBIMHU, YTOJl MEXAY MPSMOW M IUIOCKOCTBIO, YTOJI MEKIY
TUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IIOCKOCTH, PACCTOSTHUE MEXKTY
NPSIMBIMH, PAaCCTOSIHUE MEXY IIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh
NpU pEIICHUM 3a7ad W3y4YeHHbIC (DaKThl U TEOPEMbI IUIAHUMETPHH,
YMEHHE OIICHUBATH pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA,

- YMETh OIEPUPOBATH IOHATHUSMU: MHOTOTPAHHUK, CCUCHUE
MHOTOTpaHHHKA, Ky0, mapajuielienune, npu3Ma, nupamMuaa, Gurypa u
MOBEPXHOCTh BpAIllEHUS, LWIMHAP, KOHYyC, Imap, cdepa, CEUCHHS
Gurypsl BpalleHUs, IUIOCKOCTh, Kacaromascs cQepbl, TWIHHIPA,
KOHyca, IUIOMAJbh TIOBEPXHOCTH MUPAMHU[BI, TPU3MBI, KOHYCA,
HUTUHApPA, [Iomanab cdepel, o00beM Kyba, MPSIMOYTOJIHHOTO
napajuieNienune a, MUPaMUIbl, MPU3MBI, IWIHHIPA, KOHYCa, IIapa;
YMEHHE H300paKaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BPAMICHHS, WX
CEUYCHUS OT PYKHA, C TIOMONIBI0 YEPTSKHBIX WHCTPYMEHTOB H
QJICKTPOHHBIX ~ CPEJCTB; yMEHHE paclo3HaBaTh CHMMETPUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATH MTPaBUIIBHBIC MHOTOTPAHHUKH,
YMETh ONIEPUPOBATH MOHATHSIMHU: JIBIDKEHUE B TIPOCTPAHCTBE, IMOA00HBIC
¢burypsl B IpOCTPaHCTBE; UCTIOIH30BaTh OTHOIIICHUE TUIOIIA e
MOBEPXHOCTEN M 00HEMOB MOIOOHBIX (DUTYpP TPU PELICHUH 3a/1a4;

- YMETh BBIYHCIIATH T€OMETPHUYCCKHE BEIMYMHBI (JIJTMHA, YTOI,
wionaab, 00BEM, IUIOMIAJb ITOBEPXHOCTH), HCIOIB3Ys H3YUCHHBIC
(hOpMYITBI U METOJIBI,

- yMETh OMNEpPUpPOBATh TOHATUSAMU: MPSMOYTOJIbHAS CHCTEMa
KOOpIMHAT, KOOPAWHATHI TOYKH, BEKTOp, KOOPIAMHATHI BEKTOPA,
CKaJIsipHOE MPOM3BEJECHUE, YTOJI MEXAY BEKTOpaMHU, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIIO; HAXOJIUTh C MOMOIIBI0 U3YYCHHBIX
dbopMyNl KOOpPAMHATHI CEPEeIUHBI OTPE3Ka, PACCTOSHHUE MEXIY ABYMS
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TOYKAMHU;
- YMETh BBIOUpATh MOAXOMSIINA U3yYEHHBIH METOJ IJIsl PEIICHUS
3a/1aud, paclo3HaBaTh MaTeMaTH4yecKhe (akThl M MaTeMaTHYeCKUE
MOJCIIM B TIPUPOJTHBIX W OOIIECCTBEHHBIX SBJIICHHSIX, B HCKYCCTBE;
YMEHHME TMPUBOJUTH MPUMEPHI MATEMATHUYECKUX OTKPBITUM POCCUMCKON
1 MHPOBOM MaTeMaTU4E€CKON HAyKH.

- yMETh CBOOOJHO ONEPUPOBATH TMOHATHUSMHU: COYECTAHHUE,
MEePECTaHOBKA, YHCJIIO COYETAaHWM, YHUCIO TMEPECTAaHOBOK; OWHOM
HeroToHa; yMeHUE TPUMEHSATH KOMOMHATOPHEIC (DAKTHI U

pacCyKJIeHUs ISl PEIICHUs 3a71a4;

- YMETh OIEpUPOBATh MOHATUSAMU: HATYpPaJbHOE YHCIIO, LEJIO0E
YHUCJIO, OCTAaTOK IO MOMYJI0, pallMOHAJIbHOE YHCIIO, UPPALMOHAIBLHOE
YHCJI0, MHOXECTBA  HaTypaJbHBIX, LENbIX,  palMOHAJIbHBIX,
JIEUCTBUTEIIbHBIX YHCENI, YMEHUE HCIIOIb30BATh MPU3HAKHU JEIMMOCTH,
HAaUMCHBIIIMKA OONMH JeNWTeNlb W HaWMEHbIIee OO0IIee KpaTHOE,
anroput™M EBKIIMIA TpW pelieHrH 3a/1ad; 3HAKOMCTBO C Pa3IuYHBIMU
MO3UIIMOHHBIMH CHCTEMAaMU CUHCIICHHUS;

- yMETh CBOOOJHO OMEPUPOBATH TMOHATHUSMHU: CTENEHb C IEIBIM
MoKa3aTesieM, KOpeHb HaTypaJIbHOW CTETeHU, CTETIeHb C palliOHATbHBIM
MoKazaTesJieM, CTeNeHb C  JCHCTBUTEIBHBIM  (BEIIECTBEHHBIM)
rmokazaTesneMm, JorapudM dYucCiIa, CHHYC, KOCHHYC W TaHTEHC
MIPOU3BOJILHOTO YHCIIA;

YMETh ONEPUPOBATH MOHATUAMHU: TOKIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN U
HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHUM, HEPABEHCTB U CUCTEM,
parMoHaIbHBIC, UPPAIMOHATBHEIE, TOKa3aTeIbHbIC, CTETICHHBIC,
norapuMuIecKre, TPUTOHOMETPUIECKHE YpaBHEHUSI, HEPABEHCTBA U
CHUCTEMbI; YMEHHE pelIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MTOMOIIIBIO PA3JIMYHBIX PUEMOB; PeIIaTh YPaBHECHHI, HEPABEHCTBA U
CHUCTEMBI C TApaMETPOM; IPUMEHSATh YPAaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JIJTS PEIICHHS MaTEMAaTHYECKUX 3aJ1a4 M 3371a4 U3 PA3TUIHBIX
oOracTell HayKu U pealbHOM JKU3HH;

- YMeTb CBOOOJTHO ONEPHPOBATH MOHATHAMHU: rpaduK GyHKINH,
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oOpartHas QyHKIUSA, KOMIO3HLUS GYHKINHN, THHEHHAS QYHKIHUS,
KBaJpaTH4Has PYHKLUS, CTENIEHHas: (GYHKLUS C LEIbIM [T0Ka3aTeleM,
TPUTOHOMETpHUUECKUE (PYHKIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
¢byHKIMH, TOKa3aTeNbHas U JJorapumuyeckas QyHKIMH;, yMEHUE
CTPOUTH TpapyKu (PYHKIHI, BBIOIHATH IPE0Opa30BaHus IpaduKOB
bynxuni;

YMEHHUE UCI0JIb30BaTh rpauky GyHKUIMHN 1715 U3Y4YEHUS MPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3a7a4 U3 IPYTUX YIEOHBIX MIPEIMETOB H
U3 peanbHOM KU3HU; BBIPAXKaTh (HOPMyJIaMH 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATHAMU: YETHOCTH (PYHKITUH,
HNEPUOJIMYHOCTb (DYHKIIUU, OTPAaHUYEHHOCTb (DYHKIIMHU, MOHOTOHHOCTb
¢byHKINH, SKCTpeMyM (QYHKIMH, HAanOOJIbIIIee M HANMEHBIIIEe 3HAYCHUS
(GyHKLINU Ha IPOMEKYTKE; YMEHUE POBOAUTH UCCIIEI0BaHNE
dyHKIIM;

YMEHHUE HCIIOJIb30BaTh CBOMCTBA M rpaduku GyHKIUN IS pEIICHUS
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUIN YPaBHEHHI,
HEPaBEHCTB U UX CUCTEM;

- yMeTb CBOOOIHO OTIePHPOBATH MOHSATHUSIMHU:
MOCJIEIOBATEIBHOCTD, apu(METHUECKasi MPOTPECCHs], T€OMETPHUECKas
nporpeccusi, OECKOHEYHO YObIBalomlasi reoMeTpudeckas MHpOrpeccus;
YMEHHUE 3a/1aBaTh IOCIEJOBATENBHOCTH, B TOM YHUCIE C TOMOIIbIO
PEKYpPPEHTHBIX (HOpMYIT;

YMETh OIEPUPOBATH MOHATUAMU: HENPEPHIBHOCTD (DYHKIIMH, aCUMIITOTHI
rpaduka QyHKIMH, IepBasi U BTOpas MPOU3BOIHAS (YHKIIHH,
reoOMeTPHUYECKUI U (PU3NIECKUI CMBICI IPOM3BOIHOMN, TIEpBOOOpa3Has,
OTIpeNIeICHHBI UHTETPANT, yMEHUE HaXOIUTh aCUMIITOTHI rpaduka
(bYyHKLINHU; YMEHHE BBIYUCIIATH POU3BOIHBIE CYMMBI, IPOU3BEICHMUS,
YaCTHOTO W KOMITO3UIINH (DYHKIIHIA,

HaXO/IUTh YpaBHEHHE KacaTeNbHOU K rpaduKy QYyHKIMH; yMEHUE
MCIIOJIb30BaTh MPOU3BOJHYIO JIJIsl UCCIIE0BAHUS (PYHKLUH, IS
HAXO0XKJCHHUS HAWTYYIlero pereHus B MPUKIaIHbIX, B TOM YUCIIE




30

COLIMATIbHO-3KOHOMHMYECKUX U (PU3MUECKUX 3ajjauax, sl ONpeIeTIeHHs
CKOPOCTH M YCKOPEHUS; HAXOIUTh IJIOAAN U 00BeMbI QUTYD C
MOMOIUIBIO UHTETpalla; IPUBOJUTH IPUMEPHI MATEMAaTUYECKOTO
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU epeHInanbHbIX YpaBHEHUH;

- YMETb  ONEPUPOBaTH  IOHATUSAMHU: KOMIUIEKCHOE  YHCIIO,
CONpSKEHHBIE  KOMIUIEKCHBIE  4YMClIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opMa 3amMcd  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass M alredOpanyeckas); yMeETh
MPOU3BOIUTH apu(PMETHUECKUE NEHCTBUSA C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJIUTH MPUMEPHI UCTIOTIB30BAHUS KOMIUIEKCHBIX

YHCeT;
- yMETh  CBOOOAHO  OMNEPUPOBATH  TMOHATHAMHU:  CpeIHEe
apupMmeTHyecKoe, MeAMaHa, HauOoJblllee M HAUMEHbIIee 3HAYeHUs,
pasmax, TUCTIepCHsl, CTAHIAPTHOE OTKIOHEHHE ISl OTIMCAHMSI YMCIIOBBIX
JTAaHHBIX; YMEHHME MCCIIEJ0BATh CTATUCTUYECKUE JaHHbIE, B TOM YHUCIIE C
NpUMEHEHHEM TpaUYecKuX METOJIOB M DJIEKTPOHHBIX CPEJICTB;
rpaduecKu HCCIeoBaThb COBMECTHbIE HAOJIOAEHUS C TOMOLIBIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW pErpeccuy;

YMETh HaXOJIUTh BEPOATHOCTH COOBITHUH C HCIIOJIH30BAHNEM
rpadMUecKuX METOJI0B; MPUMEHSATh JUIs PeLIeHus 3a1a4 pOpPMYJIbI
CJIOKEHUS] 1 YMHOXKEHUS BEPOATHOCTEH, (DOpMyITy MOJTHON BEPOSITHOCTH,
dopmyny beprynnu, komOuHaTOpHBIE (PAKTHI U POPMYJIBI; OLIEHUBATH
BEPOSITHOCTH PEATHLHBIX COOBITHII; YMEHHE ONEPUPOBATH MOHATHIMU:
cilydaiiHasi BeJIMUMHA, paclpeielieHue BEpOsATHOCTEM, MaTeMaTHUECKOe
0KUJaHUE, TUCTIEPCHUS U CTAHIAPTHOE OTKJIOHEHHUE CITyYaiiHOM
BEJIMYMHBI, QYHKIIMM paclpeaesie s U IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIHbHOTO M HOPMAIILHOTO PACIpeIeNICHI; YMEHHE HCITOB30BaTh
CBOWCTBA U3YUYEHHBIX pacHpeAeTIeHUN s pelIeHus 3a/1a4; 3HAKOMCTBO C
MOHATUSAMHU: 3aKOH OOJIBIIMX YMCEIl, METO/Ibl BBIOOPOUHBIX
WCCIICIOBAHHIA;, YMEHHUE TIPUBOIUTH TPUMEPHI MPOSIBIICHHUS 3aKOHA
OOJIBLINX YKCEJ B IPUPOIHBIX M OOLIECTBEHHBIX SBICHUSX;

- yMETh CBOOOJHO OIEPUPOBATH TOHATHAMHU: TOYKA, MpsMasdi,
IUIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUI yroj, ABYIpaHHbIH
yroj, TPEXTPaHHbIl yroj, NepeceKalonyecs, MNapajuleIbHble H
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CKpEIIMBAIOIINECs MpAMbIE, MapauIeIbHOCTh U IMEPHEeHIUKYISIPHOCTD
NPSAMBIX U TUIOCKOCTEH, YToJI MEXAY MPSAMBIMH, YOI MEXIy IPSIMOHN 1
IJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh IMPH
pelIeHNH 3a/1a4 U3y4eHHbIe ()aKThl U TEOPEMBI TUIAHUMETPHU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE
ONEepPHPOBATh TOHATHSAMH: MHOTOTPAaHHHK, CEYEHHWE MHOTOTPAaHHUKA,
NpaBWIbHBI ~ MHOTOTPaHHUK, TpU3Ma, MNUpaMuaa, ¢urypa u
MOBEPXHOCTh BpallleHHs], HUIUHAP, KOHYyC, miap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHHs KOHYCa W IIMJIMHApA, MMapajuleibHbIE OCH WU
OCHOBaHHWIO, CEYeHHEe Iapa, IUIOCKOCTh, Kacawmascs cdepsl,
IUIMHApA, KOHYCa; YMEHHWE CTPOUTh CEUYeHHEe MHOTOTPAHHUKA,
n300paxkaTb MHOTOTPAHHUKH, (PUTYpPHI U MOBEPXHOCTU BPAIICHUS, WX
CEUeHMs, B TOM YHCJIE C TIOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHSTh CBOWCTBA TI'EOMETPHUYECKHX (UTyp, CamMOCTOSITENHHO
dbopMyIMpOBaTh  ONpEACTCHUS  W3y4aeMbIX (QUTYp, BBIIBUTATH
TUMOTE3bl O CBOMCTBaX M TMPHU3HAKAX TEeOMETPUYECKHX (uryp,
00OCHOBBIBaTh ~ WJIM  ONpOBEprarb  HMX; YMEHHE  IPOBOJIHUTH
knaccupukanuio (UTyp 1O pa3IMYHBIM [PU3HAKAM, BBHITIOIHATH
HE00XO0/IMMBIE IOMOJTHUTENIbHBIE TOCTPOCHHUS;

- yMeTh CBOOOJHO ONEpPHUPOBATh MOHATHSIMHU: IUIOIAAb (DUTYDBI,
00beM (uUrypsl, BeTUYMHA YIJIa, PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH,
paccTossHHE MEXIY HpPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTIMH,
Iomaab cepbl, TUIOIMAAb MOBEPXHOCTH MMHPAMHUIBI, TIPU3MBI, KOHYCA,
WIMHApa, 00beM  Ky0a, NPSMOYIOJIBHOTO  Iapajulesenumnesna,
MUPaMUIbl, TPU3MBI, IWIMHApPA, KOHyCa, IIapa; YMEHHWE HaXOJUTh
OTHOILIEHHE 00BEMOB OAOOHBIX (QUTYD;

YMETh CBOOOTHO ONEPUPOBATH MOHATHAMU: ABWKEHHE, MTapalIeTbHBIN
NEePEeHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT,
nmpeoOpa3zoBaHue Mo100Us, T0I00HBIE PUTYPBI; YMEHUE PAacliO3HABATh
paBHbIE U TOJOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
apXHUTEKType; YMEHHE UCTIOIH30BATh TEOMETPUYECKIE OTHOIIICHMS,
HaXOJIUTh T€OMETPUYECKHE BEIMYUHBI (JJIMHA, YTOJI, IJIO0IIA/Ib, 00BEM)
NIPY PEUICHNH 33/1a4 U3 PYTUX YU4eOHBIX MPEAMETOB U U3 PEaATbHOM
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JKU3HU;

- yMETb CBOOOJIHO OIEpPUPOBAaTh MOHATHUSAMM: INPAMOYTOJIbHAS
CUCTEMAa KOOPJAMHAT, BEKTOpP, KOOPAMHATHl TOYKH, KOOpPAUHATHI
BEKTOpa, CymMMa BEKTOPOB, IIPOU3BEIECHHUE BEKTOpPa HA YHUCJO,
pa3yioxKEHUe BEKTOpa 10 0a3ucy, CKaasipHOE NIPOU3BEIEHHE, BEKTOPHOE
IPOM3BEACHUE, Yrojd MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBI M KOOPAUHATHBIA METOJ JUIsl pPEIIEHUs] NeOMEeTPUYECKHX
3aJa4 W 3a7a4 APYTUX y4eOHbIX IPEIMETOB; ONEPUPOBATh MOHATHIMMU:
Matpuia 2X2 u 3X3, onpenenuTesns MaTPHIIbI, TEOMETPHUECKUN CMBICT
OIpe/IeUTeNs;

- YMETb  MOJEJIMPOBAaTh  pEAJbHbIE CUTyallud Ha  SI3bIKE
MaTeMaTHKHU; COCTaBJIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA M MX
CHCTEMBI 110 YCJIOBHIO 3a/1ayM, HUCCIIEOBAaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM ammapara aareOpbl, HHTEPIPETUPOBATH MOITY4EHHBIN
pe3ysbTaT;  CTPOMTh  MaTeMaTHMYeCKUEe MOJEIW €  I[TOMOIIBIO
rE€OMETPUYECKUX TOHATUH M BEJIWYMH, PELIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTABIATH BEPOSTHOCTHYIO MOJENb U
MHTEPIPETHPOBATh TOJYyYEHHBI pe3ynabTaT; pellaTth MPUKIaIHbIE
3aJjaud  CpeACTBaMU MAaTeMaTHYeCKOro aHaliu3a, B TOM YHUCIE
COLIMAJIBHO-

9KOHOMHUYCCKOI'O U (I)I/I3I/ILICCKOFO XapaKkTepa,
YMCHUC BI)I6I/IpaTI) HOI[XOI[?[HII/Iﬁ MCTOJ JJIs1 pCIICHUA 3a1a4u.
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2. CTPYKTYPA Y COIEPKAHUE OBIIEOBPA3OBATEJbHOM YYEBHOM JUCUIIJIAHBI
OV /. 07 MaTtemaTuka

2.1 O0beM JUCUMILUIMHBI U BUAbI Y4eOHOI padoThl

Bun yueOHoOM paboTh O6bem B yacax
O0beM 00pa3oBaTe/IbHON NPOrPAMMBbI AUCHUIIJIMHBI 312

1. OcHOBHOE cojIep:KaHue 310
TEOPETUYECKOE 00yUeHHNE 148
PAKTHYECKUE 3aHATUS 140

B T.4. KoHTpOJIbHBIE pabOTHI 24

2. IlpogeccnoHATbHO-OPMEHTHPOBAHHOE COJIEPKAHNE
TEOpeTUYEKoe 00ydeHUE -
MPAKTUYECKUE 3aHATHS 22
B T.4. KOHTpOJIbHBIE pabOTHI -
IIpomexxkyTouHasi arrectanus (IK3aMeH) 2
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2.2. Conepxkanne o0yueHus 1o odmieoopasoBareabHor yueonon qucruminae OY 1.07 MaremaTuka

Ne Ne O0nem Conep:xanue yuedGHOro MaTepuasia (TeopeTndyeckue, npakruyeckue |(Popmupyemsie
HaumeHoBaHMe pa3aesioB U TeM 3aHfA- | 3aHd- B 3aHSTHSI, KOHTPOJIbHbIE PAGOThI) KOMIIETEeHIINH
THHA THA B qyacax
IL.II. TEMe
Paspen 1. NoBTOopeHune Kypca MaTeMaTUKM OCHOBHOW LLKOJbI (184)
Tema 1.1. 1 1 2 ba3oBbie 3HaHUs U yMEHHUs 110 MaTeMaTuke B podeccuonansuoii u B | OK 01,
Lenb 1 3a1a4n MaTeMaTUKU [IPU IIOBCE/IHEBHOM J1€ATEIbHOCTH. OK 02
]
OCBOEHUU CIELMAIBHOCTH
OK 03,
Tema 1.2 2 2 2 JlelcTBHS HaJ| HOJIOKUTEILHBIME M OTPULIATEILHBIMY YUCIIAMH, OK 04,
Yucna u Beruncienus. Belpaxkenus u OOBIKHOBEHHBIMU U JECATUYHBIMU ApoOsamu. [lelicTBus co OK 05,
npeoOpa3oBaHus CTeTeHs MU, (hOPMYJIIBI COKpalieHHoro yMHoKeHus. [IpakTuyeckoe OK 06,
3aHATHE
OK 07,
Tema 1.3. 3 3 2 Bunael nminockux ¢uryp u ux miomazs. [I[pakTuko-opueHTHpOBaHHBIE IIK 1.3,
I'eomeTpus Ha IIOCKOCTH 3aJ]a4M B Kypce reOMeTpHuH Ha IiockocT. IlpakTuyeckoe 3ansitue IIK 3.1
Tema 1.4 IIpouieHTHBIE BBIYUCTICHUS 4 4 2 [TpocThie mpoOLEHTHI, pa3Hble CIOCOObI MX BblunciaeHUs. Cl10KHbIE
MIPOLIEHTHI
IIpakTnyeckoe 3ansiTHE
Tema 1.5 5 5 2 Jluneiinble, KBagpaTHbIe, APOOHO-JIMHENHBIE YPAaBHEHUS U
VYpaBHEHUS U HEPABEHCTBA HEpaBEHCTBA
IIpakTuyeckoe 3ansATHE
6 6 2 Jlunelinble, KBaJipaTHbIE, IPOOHO-JIMHEHHbIE YPAaBHEHUS U
HEPABEHCTBA
IIpakTu4yeckoe 3ansATHE
Tema 1.6 7 7 2 CrocoObI pernieHus: CUCTEM JIMHEHHBIX ypaBHeHUH. [ToHsITHS:
Cucremsl ypaBHEHUH U HEPABEHCTB Matpuua 2x2 u 3x3, onpenenurens MaTpuisl. IlpakTuyeckoe
3aHATHE
8 8 2 Meton 'aycca. Cructembl HelTMHEMHbBIX ypaBHEeHUH. CrucTeMbl
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HEPABEHCTB
Tema 1.7 9 9 2 Breruucnenus u npeoOdpa3oBaHus. Y paBHCHUsI K HEPABEHCTBA.
Bxo1HOM KOHTPOJIb ['eomeTpust Ha
mnockocty Konrpoabnasi padora Nel
Pasgen 2 NpsamMbie n nnockoctu B npocTpaHcTBe (18 4)
Tema 2.1. 10 1 2 [Tpeamet crepeomerpuu. OCHOBHBIC MOHATHS (TOYKA, MpsMas, OK 01,
OCHOBHbIE MIOHATHUS CTEPEOMETPHH. IJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. OK 02
9
PacrnionosxeHre npsiMbIX U MIIOCKOCTE [Tepecekaromuecs, napajuienbHbIe U CKPEIIUBAIOIINECS PSIMbIE. OK 03
[Tpu3Hak u CBOMCTBO CKPEIIMBAIOIMINXCS NPAMbIX. OCHOBHbBIE OK 0 4’
MIPOCTPAHCTBEHHBIE (PUTYPHI. ’
OK 05,
Tema 2.2. 11 2 2 [TapannensHblie npsMas U TiockocTb. Onpenenenune. [IpusnHak. OK 06,
[TapamienbHOCTB IPSIMBIX, IPSIMOU U Csoiictsa. [lapannensnsie miockoctu. Onpenenenue. [Ipu3Hak. OK 07
IUIOCKOCTH, IIJIOCKOCTEH CBoiicTBa. K 1 3’
7
[TapainensHOCTh NPAMBIX, IPAMOM U 12 3 2 Tetpasap u ero snemMenThl. [lapaienenunes 1 ero 3JeMEHTHL. IIK 3.1
IIJIOCKOCTH, TNIOCKOCTEN CBolicTBa IPOTUBONOJIOKHBIX TPaHeH U quaroHanei
napamienenunena. [locrpoenue ceuennii. [lpakTuyeckoe 3aHsiTue
Tema 2.3. 13 4 2 Ilepnennukynsapusie npsmele. [lapanienbHsie IpsMele,
[lepneHauKyISPHOCT NPSMBIX, NepHeHANKYISIPHbBIE K MITOCKOCTH. [IpU3HaKk neprneHauKyasipHOCTH
MPSIMOM M MIIOCKOCTH, TUIOCKOCTEN npsiMoil M miiockocTu. JlokazarenbcTBo. [lepniennukynsp u
HaksIoHHas1. [lepnenaukynspusie miockoctu. [IpusHak
NEePHEHANKYISIPHOCTH TII0CKOCTe. PaccTossHMs B IpOCTpaHCTBE
Tema 2.4. 14 5 2 TeopeMa o Tpex nepneHauKyIsgpax. Jloka3aTreabCTBo.
TeopeMma 0 Tpex nepneHAuKyIIpax
15 6 2 Yron Mexay npsiMoil ¥ IIIOCKOCThIO. YTOJI MEXAY MIOCKOCTIMHU
Tema 2.5. 16 7 2
[TapannensHble, NeprHEeHIUKYISPHBIE, AKCHOMBI CTEPEOMETPHH.
CKpEILMBAIOIINECS TPSIMbIE
17 8 2 [lepneHqUKyYISIPHOCTD NPSMOM U TJIOCKOCTH, NMApaJIEIbHOCTh ABYX
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MPSAMBIX, IEPIECHIUKYIISIPHBIX INIOCKOCTH, IEPIEHAUKYISIPHOCTD
mrockocrei. [IpakTudyeckoe 3aHATHE

Tema 2.6. 18 2 PacnosioxkeHne npsiMbIX M TJIIOCKOCTEN B IPOCTPAHCTRBE.
Pewmenne 3anau. IIpsimele U mmockocTu [lepneHAUuKyYISIPHOCTD U MAapaJUIEIbHOCTh IPSIMBIX U IJIOCKOCTEH.
B MPOCTPAHCTBE CxpemuBaromuecs npsimbie. KonTposbHas padora Ne2
Pasgen 3. KoopauHatbl 1 BekTOpbI (14)
Tema 3.1 JlekapTOBBI KOOPJAMHATHI B 19 2 JexkapToBbl KOOpAMHATHI B TpocTpaHcTBe. [Ipocreitmue 3amauu B OK 01,
npoctpanctBe. PaccrosiHue Mexay koopauHarax. [IpakTuyeckoe 3ansitue OK 02
9
nByMs Toukamu. KoopauHaTel OK 03
9
CepelIuHbI OTpEe3Ka
OK 04,
20 2 PaccrosiHue mexy AByMs TOuKaMmu, KoopAuHatel cepeaunsl orpeska | OK 05,
OK 06,
Tema 3.2 21 2 Bekrtops! B npocTpancTBe. C0KeHUE U BHIYMTAHUE BEKTOPOB. OK 07
Bekropsl B ipocTpaHCcTBe. YTOI MEXKIY YMHO)keHne BekTopa Ha yuciio. KommianapHasie BeKTopbl. CKalsipHOE K 1 >
BekTOpamu. CKasipHOE MPOU3BEICHIE IIPOU3BE/IEHNE BEKTOPOB. Pa3nokeHue BeKTopa 1o Tpem 3,
BEKTOPOB HEKOMIUIaHAapHbIM BekTopam. IIpakTnueckoe 3ansitue 1K 3.1
22 2 KoopauHatsl BEKTOpa, CKaISIPHOE MPOU3BEICHUE BEKTOPOB B
KOOPJAMHATAX, YTOJI MEKY BEKTOPAMH, YTOJl MEXKIYy NMPSIMOU U
IJIOCKOCTBIO, YTOJ MEK/Y IJIOCKOCTSIMU. Y paBHEHHUE TJIOCKOCTH.
['eomerpuueckuii cmbica onpenenurens 2x2 [lpakTuy. 3ansitue
Tema 3.3 23 2 Koopaunarnas miockocts. BerunciieHne paccTosiHUM U IUIOLIaael Ha
[IpakTHKO-OpUEHTUPOBAHHBIE 3a/1aUU mI0ckocTH. KonnuecTBeHHbIE pacueThbl
Ha KOOPJAMHATHOM IJIOCKOCTH
24 2 Koopaunarnas nminockocts. Berurcienue paccTOSHUN U TUIOMIAIeH Ha
mockocT. KommuectBennsie pacuetsl. [IpakTuy. 3ansaTue
Tewma 3.4 25 2 JlexapToBbI KOOPAUHATHI B MPOCTPAHCTBE. BEKTOPHI B MPOCTPaHCTBE.

Pemenue 3anau. Koopnuuatel u
BEKTOPHI

CrnoxeHue U BBIYUTaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO.
Kommtanapasie BeKTopbl. CKalsipHOE TPOU3BEAECHUE BEKTOPOB.
Pa3noxenne BeKTOpa 0 TpEM HEKOMILIAHAPHBIM BEKTOPaM.
IIpocreiimne 3axaun B KoopauHarax. KoopanHatel BEKTOpa,
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paccTosiHuEe MEXy TOUKaMH, KOOPAMHAThI CEPEIMHBI OTPE3Ka,
CKaJISIPHOE MPOM3BEICHUE BEKTOPOB B KOOPAUHATAX, YTOJ MEXIY
BEKTOPAMH, YT0Jl MEXY NPSIMOM U MJIOCKOCTBIO, YIOJl MEXIY
wiockocTsiMu. KonrposabHas padora Ne 3.

Paszgen 4. OcHOBbI TpuroHomeTpuun. TpuroHomeTpuieckme yHkumm (36 4)

Tema 4.1 26 1 2 Pannannas mepa yrina. [IIoBopoT TOUKM BOKpYT Hayaia KOOpAUHAT.
Tpuronomerpuueckue GyHKIUN Omnpenenenue cuHyca, KOCUHYCa, TAHI€HCA U KOTaHI'€HCa
IIPOU3BOJILHOTO YTJja, YUCIIA.
Panuannas u rpagycHas mepa yria
27 2 2 3HaKU CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHI'€HCA 10 YETBEPTSIM.
3aBUCUMOCTb MEX]y CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OZHOIO U TOTO XK€ yria
Tema 4.2 28 3 2 Tpuronomerpuueckue Toxxaectsa. CUHYC, KOCUHYC, TAHT€HC U
OCHOBHBIE TPUTOHOMETPUYECKUE KOTaHI'€HC YIJIOB O U - (L.
TOXKJIECTBA.
@opMyIIbl TPUBEACHUS 29 4 2 @opMyIIbl IPUBEACHUS
Tema 4.3 30 5 2 Cymma 1 pazHOCTh cMHYCOB. CyMMa U pa3HOCTh KOCUHYCOB. CHUHYC U
CuHyc, KOCUHYC, TAHT€HC CYMMBI U KOCUHYC ABOMHOTrO yria. @opMyJibl IOJIOBUHHOTO YIJIa.
pasHocTH IBYyX yrioB CHUHYC U IIpakTHyeckoe 3aHsATHE.
KOCHHYC JABOMHOrO yria. ®opmyisl
MIOJIOBUHHOTO yTja
31 6 2 [TpeoOpa3oBaHus CyMMBbI TPUTOHOMETPUUECKUX
¢GyHKLIMHI B Tpou3Be/ieHHe U Tpou3BeieHus B cyMMy. [IpakTuyeckoe
3aHATHE.
32 7 2 BripaxkeHue TpUroHoMeTpuieckux (QyHKIUN yepe3 TAHTeHC
MOJIOBUHHOTO aprymenTa. [IpeobpazoBanus mpocTeimmx
TpUrOHOMeTpHYecKuX BeipaxkeHuil [lpakTudeckoe 3anstue.15 (3)
Tema 4.4 33 8 2 O0nacTh onpeeeHnsl 1 MHOXKECTBO 3HaueHU PyHKIui. YETHOCTD,

OyHkuMH, ux cBoicTBa. CriocoObl

HEYETHOCTb, NEPUOIUYHOCTh PyHKIMHA. CriocoObl 3a1aHus QyHKIUI

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
IIK 1.3,
IIK 3.1
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3agaHus QyHKIUNA

Tema 4.5 34 9 OO06nacTh onpeaeeHus] 1 MHOYKECTBO 3HAUCHU TPUTOHOMETPHUICCKUX
Tpuronomerpuyeckue GyHKIMH, UX ¢bynkuii. Y¢THOCTH, HEYETHOCTD, IEPUOTUIHOCTh
CBOICTBa U rpaduku TPUTOHOMETpUYECKUX (YHKIMN. CBOicTBa M rpaduKu PYHKIHHA y =
COS X, y=sInX,y=tgXx,y=ctgX.
Tema 4.6 35 10 Cikatue U pacTshKeHUe TpauKOB TPUTOHOMETPHUECKUX (PYHKITUH.
[IpeobpazoBanue rpadukoB [IpeoOpazoBanue rpad)KOB TPUTOHOMETPUUYECKHUX (DYHKITHIA.
TPUTOHOMETPUYECKHUX (HYyHKIUI
Tema 4.7 36 11 Hcnonb30BaHne CBOMCTB TPUTOHOMETPUUECKUX (DYHKIIHI B
Onucanue Npou3BOJICTBEHHBI npodeccuoHanbHbIX 3a1auax. [IpakTruueckoe 3ansTHE.
MPOIIECCOB C TOMOIIBIO TPAPHKOB
byHKIUH
Tema 4.8 37 12
OOpaTHbIe TPUTOHOMETPUYECKUE OO6patubie TpuroHoMmerpuueckue GyHkiuu. Mx cBoiicta u rpaduku
byHKIIUU
Tema 4.9 38 13
Tpuronomerpuyeckue ypaBHEHHS U VYpaBHeHHE cOs X = a. YpaBHEHHME sin X = a. YpaBHEHHUE tg X = a, ctg X
HEPAaBEHCTBA =a.
39 14 Pemenuie TpUroHOMETPUUECKUX YPaBHEHUI OCHOBHBIX THIIOB!
MpOCTEHIINE TPUTOHOMETPUYECKNE YPAaBHEHUS, CBOSIINECS K
KBaJIpaTHBIM, pElIaeMble pPa3I0OKeHUEM Ha MHOXKHUTEIH, OJHOPOIHBIE.
IIpakTuyeckoe 3ansATHE
40 15 Pelenre TpUrOHOMETPUYECKUX YPABHEHUHM OCHOBHBIX THUIIOB:
MpOCTeHINe TPUTOHOMETPUUYECKHE YPaBHEHUS, CBOSIINECS K
KBaJIpaTHBIM, pelIaeMble pPa3IoKeHUEM Ha MHOXKHUTEIH, OJHOPOIHBIE.
IMpakTunyeckoe 3ausaTue 18 (6)
41 16 IIpocreiiine TpuroHoMeTpudeckue HepaBeHeTBa. IIpakTuyeckoe
3aHATHE
Tema 4.10 42 17
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CucreMbl TPUTOHOMETPUUYECKUX
YpaBHEHUU

CucreMsbl IpOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUI
IIpakTH4yeckoe 3aHsATHE

Tema 4.11 43 18 2 [IpeoOpa3zoBaHKe TPUTOHOMETPUYECKUX BhIpaKeHU. Pemenne
Pemenue 3agad. oCHOBBI TPUTOHOMETPUUYECKUX YPAaBHEHUM U HEPABEHCTB B TOM YHUCIIE C
TPUTOHOMETPHH. HCIIONIb30BaHueM cBOWCTB GpyHKIi. KoHTposbHasi padora Ne 4.
Tpuronomerpuueckue GyHKIUN
Paszgen 5. KomnnekcHble yucna (8)
Tema 5.1 44 1 2 [TonsiTue komruiekcHoOro yncia. Conpsixk€HHbIE KOMIUIEKCHBIEC YHCIIa, OK 01,
KommnekcHeie uncia MOAYJb ¥ apryMEHT KOMIUIEKCHOTO yncia. @opma 3anucu OK 02
9
KOMILIEKCHOTO YHciia (reoMeTpuyuecKasi, TpPUrOHOMETpUYecKas, OK 03
anreOpanveckas). ’
OK 04,
45 2 2 IpakTHYecKoe 3aHsATHE OK 05,
y OK 06,
46 3 2 Apudpmernueckue 1eHCTBUS C KOMIIEKCHBIMH YUCIIaMU OK 07
9
Tema 5.2 47 4 2 BrimonHeHue pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX uncen. [Ipumepsl IIK 1.3,
[IpuMeHeHre KOMIUIEKCHBIX YUCE HCIIOJIH30BaHUSI KOMIUIEKCHBIX uncen [IpakTuueckoe 3aHsiTue IIK 3.1
Pasgen 6. NpoussogHasa cyHKUUK, ee npumMmeHeHue (40)
Tema 6.1 48 1 2 Omnpenenenne YUCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOKI € OK 01,
[TonsiTue npousBogHON. POPMYIIBI U 3ananus. CBOMCTBA YUCIOBBIX MOceAoBaTeNbHOCTEN. Onpeaenenue OK 02
9
npaBuiia g depeHInpoBaHUs npezenia Mocyie10BaTeIbHOCTH. BhIuncienue npeaenon OK 03
nocnenoBarenpHocTel. [Ipeaen dyHKIuu Ha OECKOHEUHOCTH ’
OK 04,
49 2 2 [Mpenen ¢pynkuum B Touke. [Ipupamenne aprymenra. [Ipupamienne OK 05,
byHKINN. OK 06,
50 3 2 3agauu, TPUBOAIIKE K TOHATHUIO TPOU3BOAHON. Onpenesienne OK 07,
IIPOU3BOJHON. AJITOPUTM OTBICKaHUS TPOU3BOTHON IK 1.3,
IIK 3.1
Tema 6.2 51 4 2

HpOI/IBBOIlHBIC CYMMBEI, pa3HOCTU
MMPOU3BCACHUS, HACTHOT'O

®opmynsl quddepenunposanus. [Ipasuna nuddepeHupoBaHus
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Tema 6.3 52 5 Onpenenenue cioxxnou pynkuuu. IponsBoaHas
IIpon3BoIHBIE TPUTOHOMETPUUECKUX TPUTOHOMETPUUYECKUX (PYHKIUH.
¢bynkuuii. [IponsBoaHas CI0XHOMI
byHKIIUU
53 §) [Tpon3BoHAs CIOKHON QYHKIIUH
Tema 6.4 54 7 [Tonsitue HenpeppiBHON (hyHKIHH. CBOHCTBA HENIPEPHIBHON (DYHKITHH.
[TonsiTre 0 HEMPEPHIBHOCTH (PYHKIIUU. CBs13b MeX1y HEPEPBIBHOCTHIO U U depeHInpyeMocThio GyHKINN
MeTto MHTEpBaJIOB B TOUKE.
55 8 ANTOpUTM pellIeHUs] HEPAaBEHCTB METOJI0M UHTEPBAJIOB.
IIpakTnyeckoe 3ansATHE
Tema 6.5 I'eomeTpudeckuii u 56 9 ['eomeTpuyeckuii CMBICIT MPOU3BOAHON PYHKIIMU — YTTIOBOM
(bu3nYecKuit CMBICT MPOU3BOAHOMN K0d(hUIIMEHT KacaTeNbHOU K rpa@uKy (GYHKIUU B TOUKE. Y paBHEHUE
KacaTelnbHOU K rpaduky QyHKIUU.
57 10 ANTOpUTM COCTaBJICHUS! YpaBHEHUS KacaTelbHOM K rpaguky
bynkun y=f(x). [IpakTH4eckoe 3aHsiTHE
Tema 6.6 58 11 dusnyeckuii (MEXxaHMUECKU) CMBICI ITPOU3BOIHOM — MTHOBEHHAs
Du3nUecKuil CMBICT TPOU3BOIHOM B CKOPOCTh B MOMEHT BpeMeHHU t: v = S' (1)
po¢eCCHOHABHBIX 3a/1a4ax
Tema 6.7 59 12 Bospacranue u yobiBaHue QyHKIIMH, COOTBETCTBUE BO3pACTaHUS U
MoHoToHHOCTb pyHKIMH. ToUukH yObIBaHUs (PYHKIIMHU 3HAKY Mpou3BoAHOM. [ToHsATHE TPON3BOAHOM
JKCTpeMyMa BBICILIETO NOPSJIKA, COOTBETCTBUE 3HAKA BTOPOIl POU3BOIHOMN
BBINTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpeE3Ke.
60 13 3amaun Ha MAaKCUMYM U MUHUMYM. [TOHATHE aCUMITOTHI, CIIOCOOBI UX
ofpenieNieHusl. AITOPUTM UCCIIE0BaHUS (PYHKIUHU U TOCTPOSHHS e
rpaduka ¢ MoMoIIbI0 MPOU3BOAHON. JIpoOHO-TMHEHHAs QyHKIMS
IIpakTu4yeckoe 3ansATHE
Tema 6.8 61l 14 HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE TparKOB.

Uccnenoanune GpyHkumii u
MOCTPOEHUE IpaUKOB

HpaKTI/I‘IeCKOC 3aHATHE
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62 15 2 HccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHUE IPauKOB.
IIpakTH4eckoe 3aHsATHE
Tema 6.9 Hanbomnbiiiee 1 HauMeHbIIIEE 63 15 2 Haxosxnenre HanOobIIIero 1 HAMMEHBIIIETO 3HAYCHUH () YHKIIHH,
3HaueHus! QYHKIUU MocTpoeHue rpa)koB MHOTOUJICHOB C UCIOJIL30BAaHUEM arlapaTa
MareMarnyeckoro aHanusa Ilpakruyeckoe 3ansitue
Tema 6.10 64 17 2 Hauwmensbiiee u Hanbosbiiee 3Ha4eHUE (QYHKITUN
Haxoxnenne ontumManbHOTo
pe3yJibTaTta C OMOIIBIO IPOU3BOIHOM
B [IPAKTUYECKHX 3a]ja4ax
65 18 2 Haumenbiiee u Hanbouipiiiee 3HaueHue PyHKITUU
IIpakTnyeckoe 3ansATHE
66 19 2 Hauwmensiiee u HanbOounbliee 3HaueHUe (QYHKIIUU
IIpakTH4yeckoe 3aHATHE
Tema 6.11 67 20 2 ®opmynsl u npaBuiia auddepenunposanus. VccnenoBanue GyHKIHIA
Pemenne 3anau. llponsBoanas C TIOMOIIIbIO Tpon3BoAHON. Hanbosnpliee u HauMeHbIIee 3HAYCHUS
byHKIIMH, €e TPUMEHEHNE ¢byakuun KonTposabHas padora Ne 5.
Paspen 7. MHororpaHHuku 1 Tena BpawieHus (42)
Tema 7.1 68 1 2 [TonsiTie MHOTOrpaHHUKA. ETO 2JIeMEHTHI: BEpIIUHBI, pedpa, TpaHu. OK 01,
Bepmunsl, pebpa, rpanu Huaronans. Ceuenue. BoITTyKiIbie ¥ HEBBITYKIIbIE MHOTOTPAHHUKH. OK 02
9
MHOTOTpaHHUKA
p OK 03,
Tema 7.2 69 2 2 Tonstre npusMel. Ee ocHoBanus u 6okoBsie Tpann. Bricota mpusmer. | OK 04,
[Ipu3ma, ee cocTaBisromKe, CEYCHUE. IIpsimas 1 HakioHHasA npusma. [IpaBuibHas npusma. Ee ceuenue. OK 05,
[IpsiMast 1 mpaBUITbHAS IPU3MBI
psAMa. paBWIbHAS IPU3 OK 06,
Tema 7.3 70 3 2 [Tapannenenumnen, cBoicTBa NPSIMOYTOJILHOTO MapajlieNenunena, Kyo. OK 07,
[MTapannenenunen, kyoio Ceuenue Ceuenue ky0a, mapauienenurneaa IIK 1.3,
Ky0a, mapajieNenurea. IIK 3.1
Tema 7.4 71 4 2 [Tupamuga u ee anementsl. Ceuenue nupamuabl. [IpaBunbHas

[Tupamuna, ee cocrapisromue,

nupamMuaa. VYceuenHas nupaMujaa
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ceuenue. [IpaBribHas nupamuaa.
VYceueHHnas nupamuaa.

Tema 7.5 12 5 [Tnomaas 60KOBO ¥ MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMU/IBI
BbokoBas u monHas MOBEPXHOCTh IIpakTuyeckoe 3aHsATHE
MIPU3MBI, TUPAMU/IBI
Tema 7.6 73 6 CuMMeTpHsl OTHOCUTEIBHO TOUKH, IPSIMOH, IIIOCKOCTH. CHMMETpUSI B
[Tpumepsr cumMmeTpuii B ipodeccu KyOe, mapajuienenuriesie, Ipu3Me, MupamuIe
Tema 7.7 74 7 CumMeTpus B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY
[Tpumepsl cummeTpHii B ipodeccun IIpakTH4Yeckoe 3aHsATHE
Tema 7.8 75 8 [lonsiTHE TPaBUIBLHOTO MHOTOIpaHHKKA. CBOWCTBA MPAaBUIIbHBIX
[IpaBuiibHBIE MHOTOTPAHHUKH, UX MHOTOTPaHHHKOB.
CBOMCTBa
Tema 7.9 76 9 Hunuuap u ero snemenTsl. CedeHue MIHHAPa (TTapauiesibHOe
[{ununzap, ero cocTaBisIoLIUE. OCHOBaHUIO U ocH). PazBepTka mumnapa [IpakTuy. 3ansaTue
Ceuenune numuHIpa
Tema 7.10 77 10 Konyc u ero snemenTtsl. CeyeHne koHnyca (apauieaTbHOe OCHOBAHUIO
Komnyec, ero cocraBnstoniue. Ceuenue Y TIPOXOJISIIIIee Yepe3 BEPIINHY), KOHUYEeCKHe ceueHus. Pa3BepTka
KOHyca konyca [IpakTuyeckoe 3ansitue
Tema 7.11 78 11 Yceuennslit konyc. Ero oOpa3yromas u Beicota. CedueHne yCcedeHHOTo
VYceuennslit konyc. CeueHue koHyca IIpakTn4yeckoe 3ansitue
YCEUYEHHOI'0 KOHYCa
Tema 7.12 79 12 [Tap u cdhepa. BzanmHoe pacronoxenne chepsl U MITOCKOCTH.
[ap u chepa, ux ceueHus Ceuenue mapa, cheps! IlpakTudeckoe 3ansiTHe
Tema 7.13 80 13 [TonsiTre 06 o6beMe Tena. O0beM KyOa U MPSIMOYTOIEHOTO
[Tonstre 06 o6beMe Tena. OTHOIICHHE napautenenunena. O6beM npusmsel u MHApa. [lpakTHyeckoe
00BEMOB MOOOHBIX TEJ 3aHATHE

81 14 OTtHomenne 06beMoB MMOTOOHBIX Tel. I'eoMeTpUYecKHii CMBICT
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onpenenuTens 3-ro nopsiaKa

Tema 7.14 82 15 2 OO0Bembl upaMuibl U KoHyca. O0bem mrapa. [lnomaau
OOBEeMBI U TIJIOMIAIN TTOBEPXHOCTEH nosepxHocreit Ten [IpakTudeckoe 3aHATHE
Ten
Tema 7.15 83 16 2 KomMOuHanmuu reomeTpuueckux Ted.
KoMOuHammm MHOTOTpaHHUKOB M TEJI
BpalieHus
84 17 2 KomOunamnmu reomerpudeckux tei. IpakTuyeckoe 3aHsiTHE
Tema 7.16 85 18 2 Hcnonp3oBaHne KOMOMHAIIMI MHOTOTPAHHUKOB M TEJI BPAILICHUS B
['eomerprueckne KOMOMHAITUN Ha MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax
MPaKTHUKE
86 19 2 Hcnonbp3oBanne KoMOUHALIMI MHOTOTPAHHUKOB U TEJI BPAILICHUS B
MPaKTUKO- OPUEHTHUPOBAHHBIX 3a7auax. [IpakTu4. 3anstue
87 20 2 [ToaroroBka Kk KOHTPOILHOU padoTe. [IpakTHYecKOe 3aHATHE
Tema 7.17 88 21 2 OO0beMblI U MIOMAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
Pemenne 3anay. MHOrorpaHHUKY U KonTposbnas padora Ne 6.
TeJa BpalleHUs
Pazpnen 8. MNepBooGpa3Hasa dyHKUUM, ee npuMeHeHU (144)
Tema 8.1 89 1 2 3aaya 0 BOCCTaHOBIICHUH 3aKOHA JBMKEHHUSA 110 M3BeCcTHOU ckopoct. | OK 01,
[TepBoobpaznas pynkuuu. [IpaBuna [TonsiTue unTerpupoBanrs. O3HaKOMJIEHUE C IOHATHEM MHTETpaia u OK 02
(V) 9
HaXO0XJICHUS MEePBOOOPA3HBIX nepBoobOpasHoit ans pyHkimn y=f(x). Pemenue 3agay Ha cBsI3b OK 03
MepBOOOPA3HON U €€ TPOU3BOTHOMN, BEIUMCIICHHE MTEPBOOOPA3HOMN s OK 0 4’
nanHoi pyHkiuu. Tabnuia hopMyI 171 HaXOXKICHUS >
nepBooOpa3HbIX. M3yueHue nmpasuiia BEIUMCICHUS IEPBOOOpa3HON OK 05,
IpakTHYecKoe 3aHATHE OK 06,
OK 07,
Tema 8.2 90 2 2 3aa4yu, MPUBOISALINE K MOHATHUIO ONPEIEIIEHHOTO HHTErpajia — o K 1.3
[1nomane KpUBOJIMHEWHOMN Tpamneluu. BBIYHMCIICHUH TUIONIAAM KPUBOJMHEUHON Tpaneluu, O NepeMenieHun K 3' 1 ’

®opmyna Herotona — Jleitbnuia

Toukd. [lonsiTHE onpenenénnoro uaTerpaia. ['eomerpuueckuii u
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buznyecKuii CMBICHT onpeieieHHOro naTerpana. ®opmymna
Herorona— JleitOuuLa

Tema 8.4 91 3 2 ['eomeTpuyeckuii CMbIC ONPEICIICHHOTO HHTErpajia
[TonsiTre 06 onpeneIeHHOM HHTErpajie
Kak IJIOMA i KPUBOJIMHEHHON
Tparnemnuu
Tewma 8.5 92 4 2 ['eomeTpuyeckuii CMBICH OIpeAesIeHHOro uuTerpaia. @opmyna
OnpeneneHHblil UHTErpai B )KU3HU Hetotona - JleiiOHuna.
93 5 2 Pemienue 3a1a4 Ha MpUMEHEHUE UHTErpaia 11 BEIYUCICHUS
¢u3nueckux BeNnuMH U mwiouanei. Ilpakruyeckoe 3ansitue
94 6 2 [ToaroroBka k KOHTPOILHOU padoTe. [IpakTHYecKOe 3aHATHE
Tema 8.6 95 7 2 [TepBoobOpasnas pynkuuu. [IpaBuna HaxoxaeHUS MepBooOpa3HbIX. Ee
Pemenue 3amau. [lepBooOpaznas npumeHenue. Konrpoabnas padora Ne7.
¢byHKINH, ee TPUMEHEHNE
Paznen 9. CteneHun n kKopHu. CteneHHas yHkuus. (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,
y y OK 03,
97 2 2 CBoiicTBa KOpHS N-0i CTETICHHU. OK 04,
Tema 9.2 08 3 2 [TpeoOpa3oBaHue UPPALTMOHAIBHBIX BBIPAKECHUH. OK 05,
ITpeoOpa3oBaHue BeIpaXKEHH ¢ OK 06,
KOPHSAMH N-Of CTENEHH OK 07,
y IIK 1.3,
99 4 2 [TpeoOpazoBaHue UppaMOHATBHBIX BhIpakeHuid. [IpakTudyeckoe TIK 3.1
3aHATHE :
Tema 9.3 100 5 2 [TonsiTe cTEneHu ¢ TFOO0BIM PaIlMOHATBHBIM ITOKA3aTEIEM.

CBolicTBa CTENEHU C PallHOHAIBHBIM U
NeHCTBUTENBHBIM [TOKa3aTEIIMHU

Crenennble pyHKINHU, UX CBOICTBA U rpadpuxu
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Tema 9.4 101 6 2 PaBHOCHJIBHOCTB HPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppanoHanbHbIX Meronsl uX peleHusl.
YpPaBHEHUI U HEPABEHCTB
102 7 2 Pemienue nppanyoHanbHbIX YPABHEHHUI U HEPABEHCTB.
IIpakTnyeckoe 3ansiTHe
Tema 9.5 103 8 2 Onpenenenue creneHHoN ¢pyHKunU. Vcronp3oBaHue ee CBOMCTB pU
Crenenu u kopHu. CTeneHHas pelieHnu ypaBHeHH 1 HepaBeHCTB. [lpakTnueckoe 3aHsiTHE
byHKIUS
104 9 2 KourpoabHnas padora Ne 8.
Pasgen 10. NokasaTtenbHasa dyHkumsA. (16 4.)
Tema 10.1 105 1 2 CreneHb ¢ MPOU3BOJILHBIM ACHCTBUTEIBHBIM MMOKA3aTEIIEM. OK 01,
[Toka3zarenbHast GyHKIHS, €€ CBOICTBA Onpeznenenne noka3aTeabHON (YHKINH, €€ CBOMCTBA U rpaduK. OK 02
9
106 2 2 3HaKOMCTBO C IPMMEHEHHEM IT0Ka3aTeabHON QyHKIuu. Pemenne OK 03,
T10KA3aTeNbHBIX YPaBHEHNUH (GyHKIMoHaNbHO-Tpaduyeckum MeTogom. | OK 04,
IpakTHYecKoe 3aHsITHE OK 05,
y OK 06,
Tema 10.2 107 3 2 Pemenne nokasaTenbHbIX YPaBHEHU METOJIOM YPaBHUBAHUS OK 0
Pemenue nmoka3arenbHbIX YpaBHEHUHN U MOKa3aTelieil, METOJIOM BBEJICHUSI HOBOW IEPEMEHHOM. 7,
HEPABEHCTB I1K 1.3,
y K 3.1
108 4 2 Pemenue nokazareabHbIX YpaBHEHUM (PYHKIIMOHAIBHO-TPaQUUECKIM
METOJIOM
109 5 2 Pemenune nokasarenbHbeIX HepaBeHCTB. IIpakTuyeckoe 3aHATHE
Tema.10.3 110 6 2 Pemenne cuctem moka3aTebHbIX YpaBHECHUH.
Cucrembl TOKa3aTENbHBIX YPABHEHUI
Tema 104 111 7 2 Pemienue nmoka3arenbHbIX YPAaBHEHUH METOJOM YPaBHUBAHUS

Pemenue 3agad. ITokazarennHas
byHKIHS

MoKa3aTeyiel 1 METOJ0M BBEICHUSI HOBOW MepeMeHHOM. Perienue
MoKa3aTesibHbIX HepaBeHCTB. [IpakTuyeckoe 3ansaTHE
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112 8 2 Kourpoabnas padora Ne 9.
Pasgen 11. Jllorapudmsbl. Jlorapucpmmyueckasn cpyHkums (28 u.).
Tema 11.1 113 1 2 Jlorapudm yucna. OK 01,
Jlorapudwm yucna. JlecaTuuHbIi 1 OK 02,
HaTypaJbHbIN JIOTapu(PMBbI, YUCIIO €
yP pucp OK 03,
114 2 2 JleCATHYHBII U HATYpaIbHBIN J0rapu(MbL, YUCIIO € OK 04,
OK 05,
Tema.11.2 115 3 2 CaoiicTBa JiorapugmoB. OK 06
CgoiicTBa norapudmos. Oneparius OK 07’
norapuMUpOBaHUS ’
pudap MK 1.3,
116 4 2 Onepauus norapudmuponanus. [lpakTnueckoe 3ansiTue IIK 3.1
Tema 11.3 117 5 2 Jlorapudmuueckas pynkuusa. Onpenenenue. CBoHCTBA.
Jlorapudmuueckas GyHKIus, ee
CBOMCTBA
118 6 2 Jlorapugmuueckas QyHKIUS U ee rpaduk..
Tema 11.4 119 7 2 [TonsiTue norapudmuueckoro ypaHeHus. Onepanus
Pemenue norapupmuuecknx noteHiupoBanus. [IpakTnueckoe 3ansiTue
YPAaBHEHUH U HEPABEHCTB
120 8 2 Tpu OCHOBHBIX METOJ1a PELICHUS JIOTapU(PMUUECKUX ypaBHEHUI:
(GyHKIMOHATBHO-TpaQUUECKHUM, METOJ] TOTCHIIMPOBAHUS, METOJT
BBEJICHMS HOBOM nepeMeHHOM. IIpakTHyeckoe 3ansitue
121 9 2 Jlorapudmuueckre HepaBeHCTBA.
122 10 2 Jlorapudmuueckue HepaBeHcTBa. Permenus. [IpakTuy. 3ansitue
Tema 11.5 123 11 2 AJTOpUTM pELIeHNs] CUCTEMBI YpaBHEHNH. PaBHOCHIIBHOCTH
Cucremsl JorapupMUIECKIX nmorapu(MUUECKUX YpaBHEHUN U HEPABEHCTB
YpaBHEHUU
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Tema 11.6 124 12 2 [Tpumenenue norapupma. Jlorapupmudeckas cnmpanb B npupoze. Ee
Jlorapudmbl B Ipupo/ie ¥ TEXHUKE MaTemaruueckue cBoiictBa [IpakTuueckoe 3aHsTHE
125 13 2 IIpakTHYecKoe 3aHsTHE
Tema 11.7 126 14 2 Jlorapudmuueckas pynkuus. Pemenne npocreimmx
Pemenue 3anau. Jlorapudmel. JOrapuPpMHUECKUX YPaBHEHUI
Jlorapudmuueckas pyHKIHS. Koutpoabnas padora Ne 10.
Pasnen 12. MuoxkectBa. JjieMeHThl Teopuu rpagos (10 4.)
Tema 12.1 127 1 2 [Tousitue MuoxectBa. [logmMuoxkecTBO. Onepaiuu ¢ MHOYKECTBAMU. OK 01,
MHoxecTBa OK 02,
Tema 12.2 128 2 2 Ornepanuu ¢ MHOXKEeCTBaMU. PerieHue npukiaaHbIx 3a1a4. OK 03,
Omneparuu ¢ MHOXKECTBaMHU IIpakTuyeckoe 3aHsATHE OK 04,
OK 05,
Tema 12.3 129 3 2 [Tonsitue rpada. Ces3ublii rpad, epeBo, HUKI rpad Ha IOCKOCTH OK 06
I'pader >
pad OK 07,
130 4 2 I'pader. IlpakTHYECKOE 3aHATHE IIK 1.3,
Tewma 12.4 Pemenue 3aau. 131 5 2 Oneparuu ¢ MHOKecTBaMU. OTNMcaHNUEe PeaTbHBIX CUTYAIIHH C IIK 3.1
MHuoxecTBa, ['padbl 1 X IpUMEHEHHE MOMOIIbI0 MHOXKECTB. [IpuMenenue rpadoB K perieHuto 3a1au.
Konrtpoabnas padora Ne 11.
Pa3nen 13. DineMeHTHI KOMOMHATOPMKH, CTATUCTHKHA U TEOPUH BepPOATHOCTEH (22 4.)
Tema 13.1 132 1 2 OcHOBHbIE TOHATHUSI KOMOWHATOPHKHU. OK 01,
OcHOBHBIE OHITHSI KOMOMHATOPUKHU OK 02,
133 2 ITepecranoBku, pazMenienus, couetanus. [lpakruy. 3ansaTue 85 82 >
Tema 13.2 CoObiTHE, BEPOATHOCTH 134 3 2 CoBMecCTHBIE U HECOBMECTHEIE COOBITHS. TeopeMbl O BEpOSATHOCTH OK 05,
coObITus. CroKeHUE U YMHOKEHHUE CYMMBI COOBITUH. Y CIIOBHAS BEPOSITHOCTb. OK 06
BEPOSITHOCTEIH OK 07’
135 4 2 3aBHCHMBIE M HE3ABHCHMBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH IIK 1.3,

MIPOU3BENICHUS COOBITHM.
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Tema 13.3 136 5 2 OTHOCHUTETbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOMYHNBOCTH. TIK 3.1
BeposiTHOCTB B TpodeCCHOHATBHBIX
3ajJa4ax
137 6 2 CraTuctrueckoe onpeaesieHue BepoaTHOCTH. OlleHKa BEpOATHOCTH
COOBITHS.
Tema 13.4 138 7 2 Bunpel cinyyaiinsix BennuuH. OnpeneneHue TMCKPETHON Cly4aiiHON
JluckpeTHas ciydaiiHas BEIUYUHA, BCIIUYUHBI.
3aKOH €€ pacIpeaesICHHs
139 8 2 3aKoH pacnpeeneHus AUCKPETHOM cilydailHOW BennyuHbl. Ee
YHCJIOBBIC XapaKTEPUCTHUKHU.
Tema 13.5 140 9 2 Bapuanuonssiii psaa. [1oauron 4acTor u rucrorpamma.
3amaun MaTEMAaTHYECKON CTATUCTUKU CTaTHCTHYECKUE XapaKTEPUCTHUKH Psijia HAOII0JaeMbIX JTaHHBIX.
IIpakTH4yeckoe 3aHATHE
Tema 13.6 141 10 2 [TepBuanas 00paboTKa cCTaTHCTUYECKUX MaHHBIX. [ paduueckoe ux
CocrapneHnue TaOJIHI] ¥ TarpaMm Ha npeacrasienne. HaxoxaeHne cpeqHnx XapakTepUCTUK,
MPaKTUKE HaOmogaemMbIx JaHHBIX. [IpakTHYeckoe 3ansiTHe
Tema 13.7 142 11 2 DnemeHThl KoMOUHaTOpUKH. COOBITHE, BEPOSITHOCTH COOBITHS.
Pemenue 3agau. DieMeHTHI CroxeHue U yMHOXeHHE BeposiTHOCTE. KonTposibHast paGoTa Ne
KOMOMHATOPUKH, CTATUCTUKU U TEOPUH 12.
BEPOATHOCTEMN
Pa3znen 14. YpaBHeHnus 1 HepaBeHCTBA (26 4.)
Tema 14.1 143 1 2 PaBHOCHIIBHOCTD ypaBHeHUH. O0IIME METOABI PEIICHHUS . OK 01,
PaBHOCHIIBHOCTH ypaBHEHUH U OK 02
2
HepaBeHCTB. OO0ITHE METOIBI PEIICHUS
OK 03,
144 2 2 Pemenne TeKCTOBBIX 3aJa4 ¢ MOMOILBIO ypaBHeHUH. IIpakTHyeckoe OK 04,
3aHATHE OK 05,
N N OK 06,
Tema 14.2 145 3 2 ['paduueckuii MeTo/ pelieHus] ypaBHEHU 1 HEpaBEeHCTB OK 07
9

I'paduueckuii MeTo perieHus

IIpakTuyeckoe 3aHsATHE




49

yPaBHEHUM, HEPABEHCTB IIK 1.3,
IIK 3.1
146 4 2 Mertoa nHTEpBaIOB pelleHus: HepaBeHCTB. [IpakTHyeckoe 3aHsiTHE
Tewma 14.3.YpaBuenus u HepaBeHcTBa c | 147 5 2 Mogpyins. Ilpocreiimne ypaBHEHHS] 1 HEPABEHCTBA C MOJYJIEM
MOAYJIEM
148 6 2 [IpruMmeHeHrne paBHOCUIIBHBIX TIEPEX0JIOB B OMPEICICHHBIX TUIAX
YpaBHEHU U HEPABEHCTB C MOAYJIEM.
Tema 14.4.YpaBHenus u HepaBeHcTBa ¢ | 149 7 2 OCHOBHBIE METO/IbI PELLICHUSI I0KA3aTEIbHbIX YPAaBHEHUHN U
rapameTpamu HEPABEHCTB, JIOrapu(PMUUECKUX YPABHEHUI U HEPABEHCTB.
150 8 2 OCHOBHBIE METO/IbI PEIICHUSI TOKA3aTEIbHBIX YPABHEHUHN 1
HEPABEHCTB, JIOTapU(PMHUUECKUX YPABHCHHI U HEPABCHCTB.
IIpakTu4yeckoe 3aHATHE
Tema 14.5 Cocraenenve u pelexne 151 9 2 TpUroHOMETpUYECKUE YPABHEHHS U METObI UX PELICHHUS.
npodec-cUoHarnbHbIX 3a4a4y C NOMOLLbH IIpakTH4yeckoe 3aHATHE
ypaBHEHMNI
Tema 14.6 152 10 2 Pemienune TekCTOBBIX 33Ja4 MPO(PECCUOHATBHOTO COAEPKAHMSL.
Perenne 3a1a4. YpaBHEeHHUs M HEPABEHCTBA. [Ipaktuueckoe 3anstue. [lpakTrnyeckoe 3aHsiTue
153 11 2 Hrorosoe 3aHsaTHE
Koncyabrauuns nepen sx3amenom | 154 12 2
Koncyabranus nepen 3xk3amenom | 155 13 2
Ok3amen | 156 2
Bcero: 312
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3. YCJIOBUS PEAJIM3ALIMUA ITPOI'PAMMBI
OBIIEOBPA30OBATEJILHON YYEBFHOM JUCIIUITIMHBI

3.1. TpeGoBaHusl K MaTepHAJbLHO-TEXHHYECKOMY O0ecneyeHn 0

Peanuzanus nporpaMMpl JUCITUTUIMHBI MPETIONAaracT HaInIue yaeOHOTO
KaOMHETa MAaTEMATHUKH.

[ToaroToBka BHEAyAMTOPHOU pabOTHI JOJIKHA O0ECHEYMBATHCA JOCTYIIOM
KaXX70ro odyuyaromierocsi k 6aszam JaHHBIX U OnOmuotreyHsiM Qongam. Bo Bpems
CaMOCTOSITEIbHOM TOATOTOBKHM, OOydYarouuecss JOJDKHBI OBITh  OOECIeUEHBI
JIOCTYIIOM K ceTh IHTepHeET.

O6opynoBaHue yueOHOTO KaOMHETa:!
— T0CaJIOYHBIC MECTa M0 KOJUYECTBY 00YUAIOIINXCS;
— pabodee MeCTO IpenoaBaTers;
—  KOMIUIEKT Y4eOHO-HaTJISIIHBIX TOCOOUIA.

TexHuueckue cpeacTra 00ydeHUsI:
— TEepPCOHATBHBIA KOMITBIOTED;
—  MYJIbTUMEIUHHOE 000pYAOBaHUE.

3.2. Uudopmannonnoe odecneyeHue 00yueHust

— Jna peanuzanuu mporpaMmbl OMOJIMOTEUHBIN (QOHA 00pa3zoBaTelbHON
OpraHu3allid WMEET TeYaTHbIe W/UIU DJIEKTPOHHBIE O00pa3oBaTeNbHBIC U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAHHBIE IS  HCIOJIB30BaHUS B
00pa30BaTeIbHOM IPOLIECCe, HE CTapllie MATH JIET C MOMEHTA U3/IaHus.

— Ilepeuenr y4eOHBIX W3aHUM, HNuTepHer-pecypcos,

JOTIOJIHUTENBHOM JINTEPATYPHI

OCHOBHBIE HCTOYHUKH:

1. Amumon III.A. MaremaTtuka: anrebpa ¥ Hayajga MaTeMaTHYECKOrO aHaJIu3a,
reoMmeTpusi. AnreOpa u Hauana MmaTemMaTudeckoro ananusa. 10-11 kmaccer: yueo.
st oOuieoOpa3oBar.  opraHu3anuii: 0a30Bbld M yriiyOsl. ypoBHH /
[II.A.AmumoB, FO.M.Konarun, M.B.TkaueBa u 1p.]. — M.: IIpocaernieHue,
20109.

2. Aranacsn JI.C. Maremaruka: anreOpa M Hadajla MaTeMaTHYECKOrO aHaIu3a,
reometrpusi. [eomerpusa. 10-11 wmaccel: y4eb. nans  oOmieoOpa3oBar.
opraHuzanuii: 0a3oBeiii U yrayos. ypoBHu / [JI.C. ArtanacsH, B.®.byty30B,
C.b.Kagomues u np.]. — M.: [Ipocseuienue, 2019.
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J_IOHO.]'IHI/ITCJII)HBIC HCTOYHHUKH:

1.

9.

bammakos M.U. Anrebpa m Hauajga mMaTeMaTHYeCcKOro aHanmu3a (06a30BbIN
ypoBeHb). 10 k1. — M., 2014.
bammakos M.U. Anrebpa m Hauajga mMaTeMaTHYeCKOTo aHanu3a (06a30BbIN
ypoBeHb). 11 k1. — M., 2014.
bammvakoB M.M. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2014.
bammvakos M.W. Matemaruka: 10 k1. COopHuK 3amad: yueb. mocobue. — M.,
2004.
KommoropoB A.H. u np. Anrebpa u Hayama aHanmuza. YueOnwmk mams 10-11
KJIacCOB 00111e00pa3oBaTenbHbIX yupexaenuid. M.: IIpocsemenue, 2003.
Konsrun FO.M. u ap. Maremartuka (Kuura 1). — M., 2003. 9. Konsarun FO.M.
u ap. Marematuka (Kuaura 2). — M., 2003. UnTepHeT-pecypchbi:
Marematika B OTkpeiToM Kosutemke http://www.mathematics.ru
Math.ru: Marematuka u oOpasoBanue http://www.math.ru
MocKoBCKH LIEHTD HENPEPBIBHOIO  MAaTeMaTUYECKOIO
oOpa3oBaHHs (MLIHMO) http://www.mccme.ru
EqWorld: Mup maTematudeckux ypaBHeHu# http://eqworld.ipmnet.ru
Exponenta.ru: o6pazoBarenbHbIil MaTEMAaTUYECKUNA CAaUT
http://www.exponenta.ru
Bcesi  snemeHTtapHas MaTteMmaTHuKa: Cpennsis ~ MaremaTuyeckas
UHTEepHET-1IKoIa hitp://www.bymath.net
I'paduku pyuxuuii http://graphfunk.narod.ru
JIugakTHYeCKHEe MaTepHraiibl o HHPOpPMaTHKe U MatemaTuke http://comp-
science.narod.ru
WNutepHeT-ipoekT «3amaum» http://www.problems.ru

10. Tazera «Marematuka» http://mat.1september.ru
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YUYUEBHOU
JUCHUIIJINHBI
KouTposb 1 oneHka pe3ylbTaToB OCBOEHUS 00111e00pa3oBaTebHON
JTUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE Pe3yIbTaThl, HAPABICHHBIC
Ha (opMHpOBaHKE OOIIKX U MPOHECCUOHATBHBIX KOMIETEHIIUHN IO TeMaM
coJiep KaHusl yueOHOro MaTepuarna.

Oowmas / npogeccuonabHast
KOMIICTeHIS Tema Tun oueHOYHbIX MePONPUATHS
OK 01. Beibupath crioco0sr Tema 1 TectupoBanue
peleHus 3aaa4 Tema 2 YcTHbI onpoc
npoheccuoHaIbHOM Tema 3 MareMaTnyecKkuii TUKTaHT
ACATCIIbHOCTH IIPUMCHUTCIIBHO Tema 4 NunuBunyanbpHas caMoCTOATeNbHAs padoTa
K pa3/In9HbIM KOHTCKCTaM Tema 5 [IpeacraBnenue pe3yabTaToB MPAKTUUECKUX
Tema 6 pabor
Tema 7 KonTponbnas pabota
Tema 8 BrimonHeHne sk3aMeHaIMOHHBIX 3aJJaHHH
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tewma 14
OK 02. Mcnonbs3oBaTh Tema 1 TecTtupoBanue
COBPEMEHHEIE CPENCTBA Tewma 2 YcTHBIN onpoc
NIOMCKA, aHaJIN3a U Tema 3 MatemaTuyecKkuil AUKTAHT
MHTEPIPETAUK HHPOpMAIH, Tema 4 NunuBunyanpHas caMoCcToATeNbHAs padoTa
1 HH(OPMALIHOHHEIC Tema 5 [IpeacraBnenue pe3yabTaToB MPAaKTUUECKUX
TEXHOJIOTHH ISl BBIITOJIHEHUS Tema 6 pabor
3aj1a4 NpoeccHOHaNTbHOU Tema 7 KonTponpHas padora
ACATEILHOCTH Tema 8 BrinonHeHne dKk3aMeHalMOHHBIX 3aJaHuM
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
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OK 03. IlnmanupoBats u Tema 1 TectupoBanue
peaTn30BBIBATh COOCTBEHHOE Tema 2 Y cTHBII onpoc
npodeccuoHaIbHOE U Tema 3 MaremaTuyecKui JUKTaHT
JIMYHOCTHOC PA3BUTHC, Tema 4 WuauBuayanbHas caMoCTOsTEbHAs paboTa
HpeAIPUHUMATEIIBCKYIO Tema 5 [IpencraBneHue pe3yabTaToB NPAKTUYECKUX
JIeSATEIbHOCTD B Tema 6 pabot
npodeccronanbHoii chepe, Tema 7 KonTponbhas pabota
HCHOJIL30BATE SHAHMA HO Tema 8 BelnonHenue 3x3aMeHallMOHHBIX 3aJaHUN
(¢buHaHCOBO T'PAaMOTHOCTH B Tema 9
Pa3IMYHBIX KU3HEHHBIX Tema 10
CUTyaIUAX Tema 11
Tema 12
Tewma 13
Tewma 14
OK 04. DddexTuBHO Tema 1 TectupoBanue
B3aUMO/ICHCTBOBAThH U pabOTaTh Tema 2 YcTHbI onpoc
B KOJUIEKTUBE U KOMaHJIE Tema 3 MareMaTnyecKuil JUKTAHT
Tema 4 I/IHIII/IBI/IIlyaJII)Haﬂ CaMOCTOATEIbHAA pa60Ta
Tema 5 [IpeacraBnenue pe3yabTaToB MPAKTUUECKUX
Tema 6 pabor
Tema 7 KonrponsHas pabora
Tema 8 BelnonHenue 3x3aMeHallMOHHBIX 3aJaHUN
Tema 9
Tewma 10
Tema 11
Tema 12
Tewma 13
Tema 14
OK 05. Ocy1ecTBasiTh YCTHYIO Tema 1 TectupoBanue
Y TTUCbMEHHYIO Tema 2 VYcTHbI onpoc
KOMMYHUKAITUIO Ha Tema 3 MareMaTuyeckuii TUKTaHT
FOCYyNapCTBCHHOM S3bIKE Tema 4 NuauBuayanbHas caMoCTOsTeNbHAs paboTa
Poccniickon ®enepanu ¢ Tema 5 IIpencrasnenue pe3yabTaToB MPAKTUYECKUX
y4eToM 0coOeHHOCTEH Tema 6 pabot
COLIMATIPHOTO U KYJIBTYPHOT'O Tema 7 KonrponsHas pabora
KOHTCKCTa Tema 8 BeimosiHeHHE SK3aMEHAIIMOHHBIX 3aJaHui
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13

Tema 14
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OK 06. ITposBisaTh Tema 1 TectupoBanue
TPaKIaHCKO- TATPUOTHYECKYIO Tema 2 YcTHBI#I onpoc
MO3UIHI0, IEMOHCTPUPOBATH Tema 3 MaTteMaTHYeCKUH JUKTAHT
OCO3HaHHOC MOBC/ICHUC Ha Tema 4 NuauBuayanbHas caMOCTOsTEbHAs paboTa
OCHOBE TPaJIUIIHOHHBIX Tema 5 [IpencraBnenue pe3yabTaToB MPAKTHUESCKUX
00111eYeIOBEYECKUX IEHHOCTEMH, Tema 6 pa6or
B TOM 9HCIIC C yICTOM Tema 7 KonrpoubHas paboTa
rapMOHH3aluu Tema 8 BrInoaHeHne dK3aMeHaMOHHbIX 3aJaHuii
MEKHALIMOHAJIBHEIX U Tema 9
MEXPEIIUTHO3HBIX OTHOIICHUH, Tema 10
MPUMEHSATH CTaHIaPThI Tema 11
AHTUKOPPYIIIMOHHOTO Tema 12
ITOBECHUS Tema 13
Tema 14
OK 07. CopeiicTBOBaTH Tema 1 TectupoBanue
COXPAHEHHUIO OKPYKaroIIEH Tema 2 YcTHbI onpoc
CpeIIbI, PECYpPCOCOCPEKCHHIIO, Tema 3 MatemMaTHu4ecKuil JUKTaHT
NPUMEHATH 3HAHHS 00 Tema 4 NuauBuayanbHas caMoCTOsTeNbHAs paboTa
M3MCHCHUM KJINMarTa, Tema 5 IIpencraBnenue pe3yabTaToB IPAaKTHYECKUX
MPUHIUITEI OEPEHKITMBOTO Tema 6 pabot
MPOH3BOACTBA, S PEKTHBHO Tema 7 KonrpomnbHas pabora
ACUCTBOBATD B YPC3BbITANHBIX Tema 8 BEINOIHEHUE DK3aMEHAIIMOHHBIX 3aJaHAN
CUTYaIUAX Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
K 1.3 Tema 1 TectupoBanue
OdopMIIATE TEXHHUUECKYIO Tema 2 VYeTHbli onpoc
JOKYMEHTAIMIO Ha Tema 3 MareMaTHYEeCKHI JUKTAHT
NPOCKTHPYEMBIC YCTPOHCTBA Tema 4 NunuBunyanpHas caMocToATeNbHAs padoTa
Tema 5 [IpeacraBnenue pe3yabTaToB MPAKTUUECKUX
Tema 6 pabor
Tema 7 KonTponbhas pabota
Tema 8 Brimmonnenue 3x3aMeHallMOHHBIX 3aIaHUN
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
IIK 3.1 Tema 1 TectupoBanue
IIpoBOIUTE KOHTPOJIb Tema 2 YcTHBIN onpoc
napaMeTpOB, JUMArHOCTUKY U Tema 3 MareMaTH4eCcKUil TUKTAHT
BOCCTaHOBJICHHE Tema 4

NunuBuayanpHas caMOCTOATENbHAs paboTa
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paboToCcrocoOHOCTH ITU(POBBIX
YCTPONCTB KOMIIBIOTEPHBIX
CHCTEM M KOMIUIEKCOB

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

[pencTaBneHne pe3yabTaTOB MPAKTUIECKUX
pabot

KonrposbHast pabota

BoimosHeHHe SK3aMEHAIIMOHHBIX 3aJaHUi




