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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEN ITPOT' PAMMBbBI JUCHUITINHBI
«MATEMATHUKA»

1.1. ObsacTh NpUMeEHEHHUs TPOrPAMMBI

PaGoyas nmporpamMmma  JOUCHMIUIMHBI  SIBISETCS  4YacTbl0  OCHOBHOM  MpodeccroHanbHOMI
oOpa3oBarebHON TIporpammbl, paspadorannoit B coorBerctBun @I'OC CIIO mo mpodeccun 21.01.01
Omneparop HedTsAHbIX ra3oBbiX ckBakuH, PI'OC COO, ®OII COO u ¢ yd4eroM COOTBETCTBYIOIIUX
MPUMEPHBIX pabounx mporpamMm o011eo0pa3zoBaTeNbHBIX TUCIUIUTHH

1.2. MecTo AUCHMILIMHBI B CTPYKType OCHOBHOH Npo¢eccHOHAILHONH 00pa3oBaTebHOI
NporpaMmsl: 0011e00pa3zoBarTelibHas OArOTOBKA, 0a30BbIil ypOBEHb MOJTOTOBKH.

1.3 leap ¥ miaHupyemMblie pe3yabTaTbl 0CBOEHHSI TUCHUILIMHBI B cooTBeTcTBUU ¢ PI'OC
CIIO u Ha ocaoe ®I'OC COO

Lenp aucuumiuHbl: (GOPMUPOBAHUE MPEACTABICHUNA O COLMAIBHBIX, KYJIBTYPHBIX U HCTOPUYECKUX
(dakTopax CTaHOBJIEHUS MAaTEeMAaTUKU; JIOTHYECKOr0, AJITOPUTMHUUECKOT0 M MaTeMaTUYECKOI'0 MBIIUICHNU,
YMEHUU IPUMEHATH ITOJYyYEHHBIE 3HAHUS [IPU PEIICHUH Pa3IMYHBIX 33/1a4, IIPEACTABICHUN O MaTEMaTHUKe
KaK 4acTH OOIIEeueOBEUYECKON KyJIbTypbl, YHUBEPCAIBHOM SI3bIKE€ HAayKH, IO3BOJISIOIIEM ONMCHIBATH U
M3y4yaTh PEAIbHBIC IIPOLIECCHI U SIBJICHUS.

Kon u IInanupyemble pe3yJbTaThl OCBOCHHUS IMCIUIIIINHA
HAWMEHOBaHUE Oo61mme JAucuumiimHapHbie (IpeaAMeTHbIe)
(¢popmupyembIX
KOMIIeTeHIH

OK 01 Beibupars | B 4acTH TpynoBoro | Bnaaers METOJIaMH1 JI0KA3aTeIbCTB,
CHOCOOBI BOCIUTAHMUS: QIrOpUTMaMHU pELICHUs 3a/Jay; YMEHHE
pelieHus 3a1aq TOTOBHOCTH K  TpPYAY, (bopMyIHUpOBaTh OMpPEIEICHHSI, AKCUOMBI 1
npodeccuoHanbH | OCO3HAHHE [IEHHOCTH TEOpPEMBbl, MPUMEHATh UX, [POBOAUTH
Oli JIEATENLHOCTH | MAacTepCTBa, TPYAOIIO0uE; JIOKa3aTelIbHbIE PAcCyKIEHUA B XOJIE
MPUMEHUTEIIBHO FOTOBHOCTh K  AKTUBHOM | PCIICHHS 3324,
K Pa3JInuyHbIM JESATEIIBHOCTH YMETh OINEPUPOBaTh NOHATHUSIMM: CTEIECHb
KOHTEKCTaM TE€XHOJIOTUYECKON u | uucna,  JgorapudM  YHMcIa;  yYMEHHE
COIMAJIbHOW HAMPABICHHOCTH, | BBINOJIHATL  BBIYMCICHWE 3HAUYEHUH U
CIMOCOOHOCTh  MHHUIIMUPOBaTh, | MPEOOPa30BAHUS BBIPAKEHUH CO CTENEHAMU
MJIaHUPOBATH u | 1 Jorapupmamu, rmpeodpasoBaHust JpoOHO-
CaMOCTOSITEJILHO BEITIOJIHATH | PALMOHAJIBHBIX BBIPAKEHUN;

TaKylo ACSITEIbHOCTD;
MHTEpeC K paziIuyHbIM chepam

npodecCuOHATIbHON
NeSITeTbHOCTH.
OBnazneHrne  yHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HaBaTEJIbHBIMU
NEUCTBUSIMU:
a) 6a3oBble JIOTUYECKue
JEUCTBUSL:

CaMOCTOSITEJIbHO
dbopMynupoBaTh "
aKTyaJlu3upoBaTh  MpoodiieMy,

paccMaTpuBaTh €€ BCECTOPOHHE,
YCTaHaBJIMBATb CYIHCCTBCHHLIﬁ
IMIPU3HAK HWJIKX OCHOBAaHHUA JIA

YMETb  ONEPUPOBATH  IOHATUAMM:
panMoOHAIbHBIE, VPpALMOHAJIBHEIE,
IIOKa3aTeNbHbIE, CTEIICHHBIE,
norapumMuuecKkue, TPUTOHOMETPUUECKHE

YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETb ONEPUPOBATh MOHATUAMU: QYHKIHS,
HenpepblBHasE ~ QYHKIUS, IPOU3BOJHAs,
nepBooOpa3Has, OINpe/eleHHbI HHTErpal;
yMETh HaxOJIUTh MIPOU3BOHBIE
AJIEMEHTapHbIX  (QYHKIUH,  HCIONb3YS
CIIPaBOYHBIE MaTepualbl; HCCIEAOBaTh B
OpocTeHIMUX  cioydasx  (QyHKIMH  Ha
MOHOTOHHOCTb, HaXOAUTh HauOOJbIINE H
HauMEHbBIINE 3HAYECHUS (YHKIHM; CTPOUTH
rpaMKu MHOTOUWIEHOB C HCIOJIb30BaHUEM
anmapara  MaTeMaTU4YeCKOrO  aHaJu3a,




CpPaBHCHHS, KJIACCU(DUKANUHA W
000011IeHNST;

OTIPEICIIATh 1Eean
JIEATENHHOCTH, 3a7aBaTh
napaMeTpsl U KPUTCPUU HUX
JIOCTYIKEHMS;

BBISIBJISTh 3aKOHOMEPHOCTH U
IIPOTUBOPEYHS B
paccMaTpPUBAEMBIX SIBJICHHSIX;

BHOCUTb  KOPPEKTHBHI B
JIeATEIbHOCTD, OLICHUBATh
COOTBCTCTBHE pe3yJbTaToB
LICIISIM, OlLIEHUBATh pHUCKH
MOCJIEACTBUH eATEeIILHOCTH
pa3BUBaTh KpeaTUBHOE
MBIIIJICHUC HpI/I peIJ_IeHI/II/I

YKU3HEHHBIX IIpo0JIeM,;
0) 6a30BBIC HCCIIEIOBATEIHCKUE
JIEUCTBUS
BJIAJICTh HaBBIKAMH y4eOHO-
HCCIIEN0BATENBCKOU 51
MIPOEKTHOMN JIESITEIIbHOCTH,
HaBBIKAMH pasperieHus
npo0Jem;
BBISIBIISITD MPUYUHHO-

CIIeICTBEHHbBIC CBSI3H u
aKTyaJlu3UpOBAaTh 3ajauy,
BBI/IBUTaTh TUIOTE3Y ee
pellieHus, HaXOAUTh apryMEHTHI
JUIsL  JTOKa3aTelnbCTBa  CBOUX
YTBEPKJICHUH, 3a/aBaTh
napameTpsl u KpUTEpUU
pelIeHus;

AQHAJIM3UPOBATH IMOJTYYEHHBIE B
xoJe perieHus 3a/1a4u
pe3yabTaThI, KPUTHYECKU
OIICHUBAaTh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh M3MEHEHUS B
HOBBIX YCJIOBUSIX;

yMETh TEPEHOCUTh 3HAHUS B

M03HABATEIBHYIO u
MPAKTUYECKYIO obnactu
KHU3HEIEATEILHOCTH;

yYMETh WHTETPUPOBATH 3HAHUS
u3 pa3HbBIX MPEIMETHBIX
o0OJacren;
BBIJIBUTATh HOBBIE ujiey,
npeziarath OpUTHMHAJIbHBIE

noaAXO4bI )51 peuicHu-d )41
CIIOCOOHOCTh MX UCIIOJIb30BaHMS
B IMO3HaBaTEIbHOM n
COLIMAIBLHOM IIPAKTHKE,

MPUMEHSTh MPOU3BOJHYIO TPH PEUICHUH
3aJa4 Ha JBW)KCHHE, pelaTh MPaKTHUKO-
OpUEHTUPOBAHHBIC 3a/la4l HA HAaWOOJbIINE
Y HaUMEHbIINE 3HAYEHUS, HA HAXOXXICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

YMETh  OINEPUPOBaTh  MOHSITHIMHU:
panroHainbHast QyHKIIHS,
nokazatreinbHass ~ (QYHKIHS,  CTEIICHHAs
byakuust, Jorapudmudeckas  QyHKIuUsA,

TPUTOHOMETpHUYECKHE (YHKIIUU, 0OpaTHBIC
GyHKIMHM, YMEHHE CTPOUTh Tpaduku
U3y4eHHBIX  (YHKUMH,  HCHOJIb30BAThH
rpaduKd TpU HU3YYEHUH TPOLECCOB U
3aBUCUMOCTEH, TNpH pEUICHHH 3a1ad |3
Opyrux y4eOHBIX TpPEAMETOB M 3373y U3
peanbHON JKM3HU; BBIpaXaTb (opMyIaMu
3aBHCUMOCTH MEXy BEITMUYNHAMH;

YMETh pellaTh TEKCTOBBIE 334l Pa3HbIX
TUTIOB (B TOM YHCJIE€ HA MPOLEHTHI, 0N U
YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTb

TOBAapOB W YCIyr, HAJOTH, 3aJaud W3
obmacti  ympaBi€HUST ~ JIMYHBIMH U
CeMEWHbIMU  (pUHAHCAMU);  COCTaBIIATh

BBIPpAXXCHHA, PAaBHCHHA, HCPABCHCTBA UM HX
CHUCTCMBI 110 YCJIOBUIO 3aJia4y, UCCIICIOBATDH
IMMOJIYYCHHOC peUICHUC u OLICHHUBAThb
HpaB,Z[OHO,HO6HOCTB PE3YJIbTATOB,

YMETh OIICPHUPOBATH IOHATUAMU: CPCIHCEC
apI/I(bMCTI/I‘leCKOG, MEAHUaHa, HauOoJbIIIEE U

HaMMeHbIIIee 3HAYCHHUS, pa3max,
JUCTIepCHs,  CTaHAAPTHOE  OTKJIOHEHUE
YHCIOBOTO HAbOPA;

yMeThb M3BJEKaThb, HMHTEPIPETUPOBATH
uHpOpMalHIO, IPEICTaBICHHYIO B
TabouIax, Ha JuarpaMMax, rpadukax,
OTPAXKAIOUIYIO CBONCTBA pEaTBHBIX
NPOIECCOB W SBIICHWIA; TPEICTABISATh
UHPOPMALIMIO C TIOMOLIbIO TaOIUI U

arpaMM; HCCIIEZOBaTh CTaTHCTHYECKHE
JaHHbIE, B TOM YHCJIE C NpPUMEHEHHUEM
rpadUUecKuX METOJO0B W  AIEKTPOHHBIX
CPE/CTB;

YMETh  ONEpUPOBaTH  IMOHATHSIMHU:
CIIy4aiiHBI ONBIT M Ccily4ailHoe coObITHE,
BEPOATHOCTH CIy4alfHOTO COOBITHS;

YMETh  BBIYHCISATH  BEPOSTHOCTh  C
UCTIOJIB30BaHUEM TpPapUUECKUX METOIOB;
OpUMEHATh  (QOPMYJBI  CIOXKEHHUS U
YMHOXKEHUS BEPOSTHOCTEH,
KOMOUHATOpHbIe (akThl U (GopMynsl mpu
peLIeHUH 3ajlay; OLEHUBATh BEPOSTHOCTH
peanmbHBIX  COOBITHH; 3HAKOMCTBO  CO
CIIly4aitHBIMU BEJINYMHAMU; yMeHHue




MPUBOANUTE TPUMEPHI TPOSBICHHUS 3aKOHA
OONBIIMX  4YHWcel B  TPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHHSX;

YMETh OIEPHPOBATh TOHATHSIMH: TOYKA,
npsiMasi, TUIOCKOCT, MIPOCTPAHCTBO,
NBYIPaHHBIA ~ yroj,  CKPEIIUBAIOIIAECS
npsIMbIE, napauieIbHOCTh u
NEPIEHIUKYIISIPHOCTb MIPSIMBIX u
TUIOCKOCTEH, Yroi MEXAy MPSIMBIMH, YOI
MEXTy MPSIMOH M TUIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMH, PAcCTOSIHUE OTTOYKH JIO
IIJIOCKOCTH, paCCTOAHHUEC MCKAY IHPSAMbIMH,
paccTosiHue MEXKIYy TUIOCKOCTSIMH; YMCHHE
HUCITIOJIB30BAaTh npu pPCIICHUH 3a1a4
U3y4ECHHBIE (bakThI U TEOPEMBI
IIAaHUMETPUU,; YMCHUC OLICHUBATL Pa3MCPhbI
00BEKTOB OKPYKAIOILIEr0 MUPA;

YMETh OIIepUPOBATH MIOHATUSAMH:
MHOTI'OrpaHHUK, CCYCHHWEC MHOI'OrpaHHHUKA,
KyO, TapajuieNienumea, nmpu3Ma, mupaMua,
durypa U  NOBEPXHOCTb  BpalllCHUS,
WIMHIP, KOHYyC, Imap, cdepa, CedeHUs

burypst BpalleHus, IIJIOCKOCTB,
Kacatomasicsi cgepbl, LMIMHIPA, KOHYcCa,
II0IIAb HOBEPXHOCTHU UPaMHIBL,

NpU3MBI, KOHYyCa, LWIMHIPA, IUIONIA]b
chepsl, o00beM KyOa, MPAMOYTOJIBHOTO
napajuielienumnena, MNUPaMUIbI, PH3MBI,
IWIMHApA,  KOHyca,  Ilapa;  yMEHHE

I/I306pa)I(aTB MHOI'OI'paHHHUKH n
MMOBCPXHOCTU BpalllCHHUA, HUX CCUYCHUA OT
pyKu, C IIOMOIIBIO YCPTCIKHBIX

WHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB;
YMEHHME paclno3HaBaTb CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHHE  PACIIO3HABATh
[IPaBWJIbHBIE MHOTOIPaHHUKH;

yMETb  ONEpUpOBaTb  MOHATUSAMHU:
JBUKEHHE B TPOCTPAHCTBE, IOJO0HBIE
¢burypsl B TPOCTPAHCTBE; HCIOIb30BaTh
OTHOILICHHE IUIOLIAZECH IIOBEPXHOCTEN U
00beMOB MOAOOHBIX (GUTYp NP pElICHUU
3a1ad4;

YMETb  BBIYUCISATH  T'€OMETPUYECKUE
BEJIMYMHBI (AJUHA, YToJl, MJIOLaab, 00beM,
IUIOILAb MTOBEPXHOCTH), UCIIOJIB3YS
U3Y4YEHHbIE (OPMYJIIBI U METOIBI;

yMETb  ONEpUpOBaThb  MOHATUSIMHU:
IPSIMOYTOJIbHAasE ~ CUCTEMAa  KOOpJMWHAT,
KOOpJAWHATBl TOYKH, BEKTOp, KOOPAMHATHI
BEKTOPA, CKAJSIPHOE IPOU3BEIEHUE, YIroJl
MEXJIYy BEKTOpaMH, CyMMa BEKTODPOB,
IIPOU3BEICHNE BEKTOPA HA YHUCIIO; HAXOAUTH
C  TOMOHIbIO  HW3YYEHHBIX  (dopMmya




KOOpPIUHATHI CepeHbI OTpe3Ka,
paccTosiHuEe MEXIY JBYMS TOUKAMU;

YMETb BBIOMpATh MOIXOASIINNA U3YUEHHBIH
METOJI /Ul pelIeHUsl 3a7auu, Paclo3HaBaTh
MaTeMaTuieckue akThl 1 MaTeMaTHYECKue
MOJIEJIM B TPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOAUTD
OpUMepbl  MaTeMaTHYeCKHX  OTKPBITHIMA
POCCHUICKOM MW MHMPOBOM MaTEMaTHYECKOH

HaYKHU,

YMETh  ONEPUPOBaTh  MOHITHIMHU:
oTpeieNieHue, aKcuoma, Teopema,
CJICJICTBHE, CBOICTBO, MpPU3HAK,
JI0Ka3aTebCTBO, PaBHOCHIIbHBIC
bopMyITUpOBKH; yMeHUE (HOpPMYITHUPOBATH
oOpartHoe u MPOTHBOIOJIOKHOE
YTBEP)KJICHHE, TPUBOAUTH TMPUMEPHl U
KOHTPIPUMEPBI,  HCIOJb30BATh  METO
MaTeMaTHYECKOW HMHIYKIIMH; [POBOIUTH
JIOKa3aTeIbHbIe paccyKacHHs npu

pelieHn: 3ajad, OICHWBATH JIOTUYECKYIO
IIPaBUIILHOCTD PACCYXKICHUM;

—  YMEThb  ONEpUPOBATh  IOHATHUSAMHU:
MHO€ECTBO, IOJIMHOXECTBO, ONEpALUU HAJ|
MHOXECTBaMH;  YMEHHME  MCIIOJIb30BaTh
TEOPETUKOMHOXKECTBEHHBIN ammapar s
ONUCAHMsI peallbHBIX MPOLIECCOB U SIBICHUMN
U IpU pelIeHUM 3a7ad, B TOM YHUCIE U3
Jpyrux y4yeOHBIX PEAMETOB;

— yMEThb OIEpUPOBaTh MOHATUSAMU: Ipag,
CBA3HBIM rpad, aepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OMHUCHIBAThH
rpadbl pa3IMYHBIMU croco6amu,
UCIOJIb30BaTh Tpadbl MpH pelIeHUH 3aj1ay;
yMeTh CBOOOJIHO ONEPUPOBATH MOHATHUSIMMU:

COYETaHue, NIEPECTAHOBKA, YUCII0
COUETaHM, YMCIO NEPEeCTaHOBOK; OMHOM
HeloToHa; yMEHHE MPUMEHSITh

KOMOMHATOpHbIE (aKThl U pacCyXJIeHus
JUISl peIlIeHus 3a/1a4;

yMETh  ONEpUpOBaThb  MOHATHUSIMHU:
HaTypaJbHOE YUCIIO, LIEJI0E YUCIIO, OCTATOK
0  MOJYNI, PpalUOHAIBHOE  YHCIIO,

HMppalOHAIBHOE YHCIIO, MHOKECTBa
HAaTypaJdbHbIX,  LEJbIX  PAlUOHAIBHBIX,
JNEUCTBUTEITLHBIX qHCeN; YMEHHE

HUCIIOIB30BaTh MPU3HAKHU JIETUMOCTH,
HanMMEHBIITHH o0 JICIINTEIb "
HauMeHbIllee OoOIee KpaTHOe, alTOPHUTM
EBknupa npu pemieHnn 3amad; 3HAKOMCTBO
C Pa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAMU
CUHCJICHUS;

yMeTb CBOOOJIHO OMEPUPOBATH MOHSATHUSIMHU:




CTENEHb C LEJbIM II0Ka3aTeleM, KOPEHb
HaTypaJbHOM  CTEIEHH, CTEIIEHb c
pallMOHANIBHBIM IIOKAa3aTeleM, CTEHNEeHb C
NEWCTBUTEILHBIM (BEIIECTBEHHBIM)
nokaszaresiaeM, JOrapupM uucia, CHHYC,
KOCHHYC U TaHI'€HC IIPOU3BOJILHOIO YHCIIA;
yMETb  ONEpUpOBaTh  IMOHATHIMHU:
TOKAECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
cucTeMa  ypaBHEHMH U HEPaBEHCTB,
PaBHOCHJIBHOCTb YPaBHEHUH, HEPABEHCTB U
CHCTEM, palMOHANIbHbIC, UPpaAlMOHAIBHBIE,
noKa3aTeJbHbIE, CTETICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUUECKUE
YpaBHEHHs, HEPAaBEHCTBA M  CUCTEMBI;
YMEHHUE peliaTh ypaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C TIOMOUIBIO PA3JINYHBIX ITPUEMOB;
pemiatb  ypaBHEHHS, HEpPaBEHCTBA U
CHUCTEMBI C TapaMeTpOM; IPHUMEHSTh
ypaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHUsT MaTeMaTUYeCKUX 3a/1ad W 3a7ad
U3 Pa3IMYHBIX 00J1acTel HAYKU M PeaTbHOM
KHU3HH,
yMeTh CBOOOJIHO ONEPUPOBATH NOHATUSIMMU:
rpaduk ¢GyHKIUM, oOpatHas QyHKUUA,
KOMIO3ULUS QYHKUUH, TMHEHHAs QyHKLuA,
KBaJpaTUYHas byHKLHS, CTETeHHast
GyHKIHMA € LeNbIM  [IOKa3aTeleM,
TPUTOHOMETPUUYECKHE (YHKLUHU, OOpaTHbIE
TPUTOHOMETPUUYECKHE ¢GbyHKIMH,
nokaszatesbHast U Jorapupmuyeckas
GyHKLIMU; yMEHHE CTPOUTh TIpaduku
(GyHKUUH, BBINONHATH  NpeoOpa3zoBaHUs
rpaduKoB (QpyHKIHMI;, yMEHHE UCIOIb30BaTh
rpadpuku  QyHKOMH Ui U3ydYeHHS
MIPOIIECCOB M 3aBHCHMOCTEH TIPU pEIICHUH
3a7a4d U3 JIPYTUX Y4eOHBIX MPEIMETOB U W3
peanbHON KHU3HH, BBIpaXaTh (QopMyIaMu
3aBHCUMOCTH MEX/y BEITUUINHAMH,
yMETh CBOOOJIHO OTIEPUPOBATH MOHSATHUSIMHU:

YETHOCTh byHKIIMH, MIEPUOJUYHOCTh
(GyHKIIMM,  OrPAaHUYEHHOCTb  (PYHKIIMH,
MOHOTOHHOCTh  (DYHKLIMH,  3KCTpEMYyM

¢yHKIIMM, HauOoJbllee W HauMEHbIIee
3Ha4eHUsT (QYHKOIHM HAa  TMPOMEXYTKE,
YMEHHUE TIPOBOJTUTH HCCIIEJOBAaHHE
(GyHKIIMN; YMEHHUE HCIOIb30BaTh CBOWCTBA
u rpadpuku  QYHKIMHA JUIS  peIIeHUs
YpaBHEHMH, HEpaBeHCTB M 3agad C
napaMeTpamu; n300paxkaThb Ha
KOOPJMHATHOM  IUIOCKOCTH  MHOXKECTBa
pelIeHUi ypaBHEHHMI, HEPAaBEHCTB U HUX
CHCTEM; YMETh CBOOOJHO OIEpPUPOBATh




TIOHSATHUSIMH: MOCJIEIOBATEIBHOCTb,
apudmMeTnyecKas mporpeccus,
TeOMETPHYECKasl MPOrpeccHsi, OCCKOHEYHO
yOBIBaKOIAsi TEOMETPHUYECKAsl TPOTPECCHS;
YMEHHUE 3a/laBaTh IOCIECIOBATCIBLHOCTH, B
TOM YHCJE C TIOMOIIBI0 PEKYPPEHTHBIX
(opmyu;

YMETh  ONEPUPOBaTh  TMOHSITHIMHU:
HETPEPBIBHOCTh  (PYHKIUH,  ACHMIITOTHI
rpaduka GyHKOMM, TIepBas W BTOpas
MPOU3BOIHAS (PYHKIIUHU, TCOMETPUUCCKUIN U
busznueckuit CMBICI MIPOU3BOAHOM,
nepBooOpasHasi, OINpeNeIeHHbIH WHTErpa,;
YMEHHE HAaXOJUTh AaCHUMIITOTHl Tpaduka
byHKIUY; YMCHHE BBIYHCTISITH
MPOU3BOJHBIC  CYMMBI,  IPOU3BEACHHS,
YaCTHOTO W KOMIO3UIMH  (PYHKIIHIA,
HAaXOJUTh ypaBHEHHE KacaTeIbHOH K
rpaduky QYHKIIMH; YMEHHUE HCIIOJIb30BaTh
MIPOU3BOTHYIO JIJISl UCCIICIOBAHMS (DYHKITHIHA,
JUTSL HAXOXJICHUS HAWIYYIIer0 PEIICHUs B
MPHUKIAIHBIX, B TOM YHCJIE COIMAILHO-
SKOHOMHYECKUX U (PHU3UYECKHX 3aaadax,
JUISL ONPEIICIICHUSI CKOPOCTH M YCKOPEHUS,
HAXOJUTh IUIOMAAX U O0BeMBbI (UTYD C
MIOMOIIIBIO0 MHTETPajia; IPUBOJUTH IPUMEPHI
MaTeMaTHYECKOT0  MOJCIUPOBAaHUS  C

[IOMOIIBIO muddepeHIaTbHBIX
YpaBHEHU;

yYMETh OTICPUPOBATH MMOHSTHIMH:
KOMILJICKCHOE YHCIIO, COTIPSI’KEHHBIE

KOMIUIEKCHBIE YHWCIa, MOIYJIb W apryMEHT
KOMIUIEKCHOTO — 4Yucia, ¢opMa  3amucu
KOMIUIEKCHBIX ~ 4Hcell  (FeoMeTphuecKas,
TPUTOHOMETPHYECKas U anredpandeckasi);
YMETh TPOW3BOAUTH APUPMETHICCKHE
JNEUCTBUS C KOMIUICKCHBIMUA — YHUCJIAMU;
NPUBOJUTH  TPHUMEPHI  HCIIOJIb30BAHUS
KOMIUICKCHBIX YHCET,
yYMETb CBOOOJIHO OTICPUPOBATH MOHSATHSIMHU:
cpenHee  apuMeTHUECKOE, MeJIaHa,
HauOo/IblIee W HaWMEHLIIEe 3HAUCHHS,
pa3Mmax, TUCTIEPCHS, CTaH/IapTHOE
OTKJIOHEHWE JUIS OINHCAaHUS YHCIOBBIX
JTAaHHBIX; YMCHHE HCCIICIOBATH
CTaTHCTHYECKUE JIaHHBIC, B TOM YHCJIE C
MPUMEHEHHEM TpaUYecKuX METOJIOB H
AIEKTPOHHBIX CPEICTB; rpaduyecku
HCCIIEIOBAaTh COBMECTHBIE HAOIIOJEHUS C
MOMOIIBI0  JUarpaMM  pPAacCeMBaHUA W
JIMHEWHOH PETrpeCcCuu;
YMETh HaXOJUTh BEPOSTHOCTU COOBITUN C
UCIOJIb30BaHUEM TpaHuecKux METOJOB;




NPUMEHSTH IS PEeUIeHUs 3a1a4 (OpMYIIbI
CIIO)KEHUSI W YMHOXXCHHUS BEPOSITHOCTEH,
dbopMyiTy TIOTHOW BEpOSTHOCTH, (hopmyiry
bepuymnu, komOuHaTOpHBIE (AaKTBHI U
bopmybr; OILICHUBATh BEPOSITHOCTH
peabHBIX COOBITHIA, YMEHHE OINEPUPOBATH
TIOHSATUSIMH: cirydaitHas BEJIMYMHA,
pacripenesieHue BEPOSITHOCTEHH,
MaTeMaTHYECKOe OXXKHUIAHHE, JUCIEPCUS U
CTaHJAPTHOE  OTKJIOHCHHE  CIy4YailHOM
BCIMYMHBI, (QYHKIUU pPACHpPEICICHHUS |
IUIOTHOCTH PaBHOMEPHOTO, TIOKA3aTeIbHOTO
U HOPMAJIBHOTO paclpeleNeHH; yMeHHue
UCIIOJIb30BaTh CBOMCTBa U3y4YECHHBIX
pacripesieieHuil  UIs  peuleHds — 3a71ay;
3HAaKOMCTBO C MOHSATHUSMH: 3aKOH OOJIBIINX
qHCell, METOBI BBIOOPOYHBIX
HCCIIE0BAHNM; yMEHUE [IPUBOJIUTH
INPUMEPHl TPOSIBICHUS 3aKOHAa OOJIBIINX
qucen B NPUPOAHBIX M  OOIIECTBEHHBIX
SIBIICHUSX;

yMeTh CBOOOJIHO ONIEPUPOBATH MOHSATUSIMHU:
TOYKa, MpsAMasi, TIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, Jy4, TUIOCKUI YroJi, JBYIPaHHBIH

yrod, TPEXTPaHHBIN yrod,
nepeceKaroiuecs, napasJelibHble u
CKpELUBAIOIINECs npsMsle,

NapajuleNbHOCTh W MEPIEeHIUKYISIPHOCTH
OpsIMBIX M IJIOCKOCTEH, Yol Mexuay
OpSIMBIMU,  YTOJX  MEXAY MNpsSMOil U
MJIOCKOCTBIO, YIOJI MEXAY IJIOCKOCTSIMU;
YMEHHUE HCIOIb30BaTh MPU PEUICHUU 3a/]a4
M3Yy4YEHHBIE (bakTbI u TEOPEMBI
MJIAaHUMETPUH;
yMeTh OIEHUBAaTh pa3Mephl OOBEKTOB B
OKPY’KaIOIIeM MHUPE;, YMEHHE ONEepUpPOBaTh
IIOHATUAMMU: MHOTI'OIpaHHUK, CECUCHUC
MHOI'OrpaHHHKa, HpaBHHBHBIfI
MHOTOTpaHHUK, IpU3Ma, MupaMua, Gurypa
u ITOBCPXHOCTH BpalucHus, MUIWHOP,
KOHYC, niap, chepa, pa3BepTKa
IMMOBEPXHOCTHU, CCUCHUA KOHYCa 1 HUJINHIpPA,
napajuleJIbHble OCH  WJIM  OCHOBAHHIO,
CEYeHHEe IIapa, IUIOCKOCTh, Kacarolascs
cheprpl, MmMWIMHIpPA, KOHYyCAa; yMEHHUE
CTPOUTH CE€UYcHUEC MHOI'OIrpaHHHKa,
n300paxkaTb MHOTOIPAaHHUKH, QUIYpHl U
MMOBEPXHOCTHU BPAILIEHUS, UX CEYEHHS], B TOM
YHCJIE C TOMOIIBIO JIEKTPOHHBIX CPEJCTB;
yMETh MIPUMEHSATD CBOMCTBa
reOMETPUUYECKUX (UTYP, CAMOCTOSATEIHHO
bopMyIUpOBaTh OMpeAeTeHUsT N3y4aeMBbIX
buryp, BBIIBUTATh TUTIOTE3BI O CBOMCTBAX U
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MpU3HaKax reOMETPUUYECKUX ¢buryp,
000CHOBBIBATh WJIM ONPOBEPTaTh UX;

yYMETbh MPOBOAUTH KiaccuuKanuo Quryp
[0 PAa3JIWYHBIM TPU3HAKAM, BBIOJIHATD
HEO0OXO0IUMBIE JIOTIOJTHUTEJIbHBIE
MOCTPOCHUS,

YMETb CBOOOJIHO OMEPUPOBATH MOHATUSAMHU:
miomanas  puryper, o0vem  QuUrypsl,
BEJIMYMHA YIJla, PACCTOSHUE OTTOYKH IO
IUIOCKOCTH, PACCTOSTHUE MEXKAY MPSMBIMH,
paccTosiHue MeXAY IIIOCKOCTSAMH, IIOIAIb
cdepsl, MIOMAAb TOBEPXHOCTH MHUPAMHU/IBI,
IPU3MBbl, KOHYyCa, LMIUHApPA, 00beM Kyoda,
PSIMOYTOJIBHOTO napaiesienunea,
MUPAMHJIBI, TPU3MBI, IIMHIpPA, KOHYCA,
mapa; yMEHHE HaXOAWTh OTHOIICHHE
00BeMOB TIOZOOHBIX QUTYD;

- YMETh CBOOOTHO OIIEPUPOBATH
MOHATHSIMH:  JIBWDKCHHE, TapauIeIbHBINA
MIEPEHOC, CHMMETPHUSl Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, Mpeodpa3oBaHue
noxobusi, mMOmOOHBIE (UTYPHI; yMEHHE
pacmo3HaBaTh ~ paBHbIE W TOJOOHBIC
burypsl, B TOM 4HCI€ B MPHUPOJE,
HCKYCCTBE, aApPXUTEKTYPE; yMEHHE
UCIOJIb30BATh reoMeTpUUYECcKre
OTHOUICHMSI, HAXOJIUTh T'€OMETPHUYECKUE
BEJIMYMHBI (JUTMHA, YTOJ, IUIOMIAb, 00HEM)
IOpU pelIeHUH 3a/ad U3 APYrux y4eOHBIX
MPEIMETOB U U3 PEAIbHOM JKU3HH;

- yMETh CBOOOTHO OTIepUpPOBATH
MOHATUSIMH:  TPSIMOYTOJIbHAasE — CHCTEMa
KOOpJMHAT, BEKTOp, KOOPIAMHATHI TOYKH,
KOOpJMHATBHl BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHHE  BEKTOpa  Ha  YHCIIO,
pasyiokeHue BEKTopa 1Mo 0a3ucy, CKaIsIpHOe
NIPOM3BEACHNE, BEKTOPHOE MPOU3BEICHNE,
YroJl MEXKAY BEKTOPAMU;

— yMETh UCIOJb30BaTh BEKTOPHBIA W
KOOPJIWHATHBIA  METOJ  JUISl  peIICHHS
TEOMETPHUECKUX 3alad M 3a1ad JPYTUx
YIeOHBIX PEIMETOB; OIIepUPOBATH
NOHATHSIMM:  MaTpuma 2x2 u  3x3,
OTIPE/ICITUTENh MATPHIIBI, TCOMETPHUSCKUN
CMBICIT OTIPEICITUTEIS;

—  yMeTh  MOJEIHPOBATH  peajbHbBIE
CUTyallid  Ha  S3BIKE  MaTEeMaTHKU;
COCTaBIISITh BBIpaXCHMUS, ypaBHEHUS,
HEPAaBEHCTBA M HMX CHUCTEMBI IO YCIOBHUIO
3aJ1a4M, UCCIEA0BaTh MOCTPOSHHBIC MOJIENN
C UCIONB30BAaHUEM armmapara anreOpsl,
UHTEPIPETHPOBATH MOJTy4YEHHBIH
pe3yNnbTaT;  CTPOUTh  MaTeMaTHYeCKHe
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MOoACIM C TIOMOIIBIO TCOMECTPHUUYCCKHUX
MMOHATUN U BCJIIMYMH, peUIaTb CBA3AHHBLIC C

HUMHU TPaKTHYECKHE 3aJjauyd; COCTaBIATH
BEPOATHOCTHYIO MOJIETTh u
MHTEPIPETUPOBATH MOJTy4YEHHBIH
pe3ynbpTaT; pemaTh NpUKIAIHBbIE 33Jaud

CpPEICTBAMU MaTEMaTHUYECKOrO aHajau3a, B
TOM YHCJIE COLMAIBHO- SKOHOMHYECKOIO U
(bu3n4ecKoro xapakrepa;
— yMeTb BbIOMPATH MOAXOAMMN METOA AT
pelleHus 3a1a4yd; OHMMAaHNWE 3HAYUMOCTH
MaT€MaTUKd B M3YYCHMM IPUPOJIHBIX U
OOIIECTBEHHBIX MPOIECCOB U  SIBICHUIA,
YMEHHUE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTHUKU B UCKYCCTBE;

yMETh IIPUBOAUTH IIPUMEPBI
MAaTE€MaTUYECKUX OTKPBITUH POCCUMCKON U
MHPOBOM MaTeMaTU4ECKOM HAYKH.

OK 02
Hcmonn3oBaTh
COBPEMEHHbBIC
CpelICcTBa MOUCKa,
aHanIu3a u
WHTEPIPETALT
nHpopManuu u
nH(pOpPMaIMOHHBI
€ TEXHOJIOTUH
JI7IS BBIITOTHEHHS
3a1a4
npo¢eCCHOHAIIbH
OH IEATEIbHOCTH

B obnactu mieHHOCTH HAYYHOTO
NO3HAHHMS:

- c(hOpPMHUPOBAHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS

YPOBHIO
HayKu u
0011IeCTBeHHON MIPaKTUKH,
OCHOBaHHOT'O Ha  Juanore
KYJIbTYP, CHOCOOCTBYIOLIETO
OCO3HAaHUIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPLICHCTBOBAHHUE
A3BIKOBOM M YMTATEIbCKOU
KYJIbTYpbI KaK CpeacTBa
B3aUMOJICUCTBUS MEXKIY
JIOIbMU Y MMO3HAHUS MUDA;

— OCO3HAHME LIEHHOCTH HAYYHOU
JIEATEIIbHOCTH, TOTOBHOCTh
OCYILIECTBIIATh MIPOCKTHYIO
HCCIIEN0BATENIBCKYIO
JIEATEIIbHOCTh NHIUBUIYAIBHO

U B TpyIIIE.
Osnanenue
y4eOHBIMU
NEUCTBUSIMU:
B) paboTa ¢ uHpopmauei:

- BJIAJIETh HaBBIKAMU
nonydeHuss uHPoOpMamMM U3
HMCTOYHMKOB  Pa3HbIX  THIIOB,
CaMOCTOATENIBHO OCYILECTBIISATh
TIOUCK, aHaIu3,

YHUBCPCAJTIbHBIMU
II03HaBaTCJIbHBIMHU

— yMeTh ONIEPUPOBATH  IOHATUSIMHU:
paroHanbHas (QYHKIUS, IMOKa3aTelbHas
byHKIHS, CTCTICHHAS byHKIHS,
JorapudmMudeckas byHKIHS,
TPUTOHOMETPHUYECKHE GbyHKIHH,

oOpaTHble HYHKITNH;

— yMeTh CTPOUTh TpaduKH HU3Yy4ECHHBIX
GyHKIMI, HCMONb30BaTh TrpapuKd IpH
U3YYEHHH TIPOIIECCOB M 3aBUCUMOCTEH,
IPU PEUICHUU 3a/la4 U3 JIPYTUX Y4eOHBIX
NPEIMETOB M 33Jau M3 PEaIbHOW JKHU3HH;

BbIpaXXaTb q)OpMy.]'IaMI/I 3aBUCHUMOCTH
MCKAY BCINYNHAMU,
- YMCTb OIICpHUpPOBATH INOHATUAMU:
TOXACCTBO, TOXACCTBCHHOC

npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa  ypaBHEHUHM U  HEPABEHCTB,
PaBHOCUIIBHOCTh YPAaBHEHMI, HEPABEHCTB U
CHUCTEM, pallMOHAJIbHBIE, UPPALMOHAIbHBIE,
ITOKa3aTeNbHbIE, CTEIICHHBIE,
norapumMuyecKkue, TPUTOHOMETPUUECKHE
YPAaBHEHUs, HEPABEHCTBA U CUCTEMBI;

— yMETb peniaTh YpaBHEHHUsI, HEPABEHCTBA U
CHUCTEMBI C IIOMOUIBIO PA3IMYHBIX ITPUEMOB;

pemiatb  ypaBHEHHs, HEpPaBEHCTBA U
CUCTEMBl C IApaMeTpoOM; IPHUMEHSATH
YpaBHEHUS,

HEPABEHCTBA, MX CHUCTEMBl AJI pEIICHUS
MaTeMaTHYeCKUX 33Jad W 3agad U3
pa3nu4HbIX oONacTeil HaykKu W pealbHOMH
KHU3HH,

- YMETH
MOHSATHUSMHU:
NapaJuIeJIbHBI TEPEHOC, CHUMMETpHs Ha
IJIOCKOCTH M B TIPOCTPAHCTBE, MOBOPOT,

CBOOOJTHO OIEepPUPOBATH
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CUCTEeMAaTU3aIII0 u
MHTEpIpeTalui0  MHpOpMaluu
pa3iNuYHbIX BHUAOB H  GopM
MPEJICTaBICHHUS,

—  co3maBaTh  TEKCTHl B
pa3iauuHbIX (popmarax ¢ ydeToMm
Ha3HayeHus: uHpoOpMalMU U
LEJeBOM ayAUTOpUU, BbIOMpas

ONTUMAJILHYIO bopmy
[PeJICTaBICHUS u
BU3YaIM3aliy;

— OLEHUBATh JOCTOBEPHOCTB,
JETUTUMHOCTh MH(pOpMalNH, ee

COOTBETCTBUE  IPABOBBIM U
MOpaIbHO-ITUYECKUM HOpPMaM;
—  HCIOJb30BaTb  CpPEACTBa
UH(POPMAIMOHHBIX u
KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B peleHuu
KOIHUTHUBHBIX,
KOMMYHHMKATUBHBIX
OpraHM3allMOHHBIX  33Ja4y ¢
coOII0ICHUEM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKHU
0€30I1aCHOCTH, TMTMEHB,

pecypcocOepexeHus, MPaBOBBIX

npeoOpa3oBaHue TOMOOMS, TOJOOHBIC
GUryper; yMeTh pacro3HaBaTh PaBHBIC U
nmoaoOHbIe (UTYpBl, B TOM 4YHCJIE B
NPUPOJIC, UCKYCCTBE, apXUTEKTYPE; YMETh
UCTIOJIb30BaTh reOMETPHUCCKUE
OTHOILICHHSI, HAXOJUTh T'COMETPUYCCKHE
BEIIMYMHBI  (UIMHA, YrOJl, IUIOIIAJb,
00bEeM) MpH pEIICHUH 337ad U3 JPYruX
YU4EOHBIX TMPEIMETOB W W3 pPEaTbHOU
KHU3HH.

U OTHYECKHX HOpPM, HOPM

uH(pOpMaIMOHHOM

0e30IMacHOCTH;

- BJIAJIETh HaBBIKAMU

pacrio3HaBaHMsT W 3allUTHI

uHpopManuy,

UH(POPMALMOHHOM

0€30I1aCHOCTH JIMYHOCTH;
OK 03 B obnactu IYXOBHO- | — YMETb  ONEPUPOBATH  IMOHATHAMM:
[ImanupoBats u HPABCTBEHHOT'O BOCITUTAHUS: panroOHAJIBHBIC, HppalOHAIBHBIE,
pEann30BLIBATH - cpopMuIpoBaHHOCTH | TOKA3aTEIBHBIC, CTETICHHBIE,
COOCTBEHHOE HPABCTBEHHOTO co3HaHus, | TOTapHPMUIECKHE,  TPHTOHOMETPUIECKHE
NPODECCHOHATBH | oo o CICHIIA, YpaBHEHHsSI ¥ HEPABEHCTBA, MX CHCTEMBI;
0¢€ U JIMYHOCTHOC | CIIOCOGHOCTh  omeHmBarp |~ YMCETB  ONCPHPOBATH  MOHATHAMH:
pas3BuTHE, cnTyamio u pHMaTs | MEOTOTPAHHNK, CEMCHEe MEOTOIDAHHHK,
HPEAIPHHAMATE]T KyO, mapajienenunes], npusma, nupamMmia,
bCKYIO OCO3HAHHBIC PEICHHA, burypa W  TOBEpXHOCTh  BpallleHUS,
AeATeNbHOCTS B | OPMCHTHPYACH  HA - MOPaTIBHO- IWIMHAP, KOHYC, mmap, cdepa, ceueHHs
npoeccHoHabH | HPABCTBEHHBIC — HOPMBL M | 4y punyy BpAIICHNS, TIIOCKOCTb,
oii cdepe, HCHHOCTH, Kacaromasics cepsl, MUIMHIPA, KOHYCA,
HCIIOJIB30BAT — OCO3HAHME JIMIHOIO BKIANA B | nomanm TIOBEPXHOCTH MIHPaMHU/IbL,
SHaHWA 10 IIOCTPOCHHE IPU3MBI, KOHYyCa, UWIUHAPA, IIJIOLIALb
(unancooi YCTOWYMBOTO Oy TyIIErO; chepel, 00beM Kyba, NPIMOYrOJEHOTO
TPaMOTHOCTH B | _ orgercTBEHHOE OTHOIIEHWE K | MapaUleiIelnnena, MUPAMHAbL, [IPH3MEL,
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Pa3IUYHBIX
KHU3HCHHBIX
CUTyalluAX

CBOMM pOAuTeNsIM H  (WMJIIH)
JIPYTUM YJIeHaM CEMBH,
CO3JAaHMI0O CEMBM Ha OCHOBE
OCO3HAaHHOTI'O PUHATHUS
IEHHOCTEH CEMEUHON »XWU3HU B

COOTBETCTBUU C TPATULUSIMHU
HapoaoB Poccuu;
OBnaneHne  yHHBEPCAIbHBIMH

PETYISTHBHBIMH JICHCTBUAMMU:
a) CaMOOpTaHU3aIHUS:
CaMOCTOSITEIIFHO OCYIIECTBIISITh
MO3HABATEIIbHYIO JICATEIHLHOCTD,
BBISIBJISITH MIPOOJIEMBI, CTaBUTh
dbopMynupoBaTh COOCTBEHHBIE
3a7a4u 00pa3oBaTesbHON
JESTSIIbHOCTH CUTYAIIHSX;

— CaMOCTOSITENIbHO COCTaBJISIThH
IUIaH pelIeHusl MpoOJeMbl ¢
Y4ETOM HMEIOIINUXCSI PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH U

IIPEATNIOYTEHUH;
— JaBaTh  OLEHKY HOBBIM
CUTYalHsIM; CIoCcoOCTBOBATH

(hOPMHUPOBAHHUIO W TPOSIBICHHUIO
HIMPOKON SPYIUIMH B Pa3HbBIX
001acTIX 3HAHUH, IIOCTOSHHO
MMOBHIIIATH CBOH
o00pasoBaTenbHbBIN u
KYJIBTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

- HCIIOJIb30BaTh MIPUEMBI
peduexcun JUTSt OILICHKH
CUTyalluu, BbIOOpa  BEPHOIO
peleHus;

— YMETh OLIEHMBaThb PHUCKU H
CBOEBPEMEHHO PUHUMATH

pPELICHHS IO UX CHUKEHHUIO;
B) SMOIMOHAIBHBIM HHTEIIEKT,

Mpeanoararomumi
c(hOopMUPOBAHHOCTD:
BHYTPEHHEMN MOTHBAIIWH,
BKJIIOYAIONIEH CTPEMJIEHHE K

JOCTMKEHHUIO 1€ U YCIEeXy,
ONTUMU3M,  HHHIMATUBHOCTD,
YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

- SMIIaTHH, BKJIIOYAIOIICH
CHOCOOHOCTD [HOHUMATh
SMOLIMOHAIIFHOE COCTOSIHUE

IIMHApA,  KOHyca,  Iapa;  yMEHHe
n300paxkaTh MHOTOTpaHHUKHU u
NOBEPXHOCTU BpPALICHUS, MX CEYCHHS OT
pYKH, c MTOMOIIBIO YEePTEHKHBIX

HHCTPYMCHTOB H OJJICKTPOHHBIX CPCIACTB,
YMCTb pacrio3HaBaTb CUMMCTPUIO B
IIPOCTPAHCTBE; YMETb pacClio3HaBaTb
MMpaBUJIbHBIC MHOTOT'PAaHHUKU

— YMETH OIICPHUPOBATDH INOHATHUAMMU:
npsAMOYTroJjibHasA CcHuCTEMA KOOpAUWHAT,
KOOpAWHATBI TOYKH, BCKTOP, KOOPJAWHATLI
BCKTOpA, CKaJlApHOC IPOU3BCACHUC, YI'OJ

MEXIy BEKTOpamMH, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YUCIIO; HAXOAUTH
c MTOMOIIIBIO M3Y4YECHHBIX bhopmyn
KOOPJIMHATHI CepeaNHbI OTpe3Ka,

pacCToAHNUC MCXKAY ABYMS TOUKAMU.
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OpYTUX, Y4YUTBIBaTh €ro IpHu
OCYIIECTBICHUU
KOMMYHHKAIH, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;
- COLIMAJTIbHBIX HaBBIKOB,
BKJIFOUYAIOIIUX CITIOCOOHOCTH
BBICTpAauBaTh  OTHOLIEHUS  C
OPYTMMU JIIOJABMH, 3a00TUThCS,
MPOSIBIISATH UHTEpEeC u
pazpeuiaTh KOHGIUKTHIL.

OK 04

D¢ dexTuBHO
B3aUMO/ICVICTBOB
aTh 1 paboTaTh B
KOJUIEKTHBE U
KOMaH/Ie

I'0OTOBHOCTE K CamMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEICHHUIO;

— OBJIa/ICHUE HaBbIKAMU y4eOHO-
UCCIIEI0BATENIBCKOM, MPOEKTHOU
Y COLMAIBbHOMU ACATEIBbHOCTH;

OBnazneHrne  yHUBEPCAIbHBIMU
KOMMYHHKaTHUBHBIMU
JEHCTBUSIMU:

0) cOBMECTHas IeITEIILHOCTD:

— IOHHMATh M HCIOJIB30BaTh
MpEeUMYIIeCTBa KOMAaHAHOH H
WHIUBUTyaJIbHON PabOTHI;

— NPUHUMATh IEJIM COBMECTHOM
JESTEIIbHOCTH, OPTraHU30BbLIBATH
1 KOOPJIUHUPOBATh JICUCTBHS I10
€ JIOCTIDKCHHIO: COCTaBIIAThH
IUIaH JCUCTBUM, paclpeneisiTh

poaM ¢ y4eToM  MHEHMH
YY4aCTHUKOB 00cyX1aTh
pe3yJIbTaThl COBMECTHOMN
paboThI;

— KOOPAMHUPOBATH U BHITIOTHATH
paboTy B YCJIOBHSIX peajbHOTO,

BUPTYaJIbHOT'O U
KOMOMHHPOBAHHOTO
B3aMMOJECICTBUS;

— OCYUIECTBIIAITh TO3UTHBHOE
CTPaTEruuecKkoe IOBEACHUE B
Ppa3IUYHbIX CUTyalusX,
IIPOSIBIIATH TBOPUYECTBO U
BOOOpaxeHue, OBITH
UHUIMATUBHBIM.

OBnageHue  yHHBEpPCAIBHBIMU

PETYJIATUBHBIMU 1€HCTBUSAMU:

r) TNpuUHATHE ce0s U JApPYrux
JIOAEH: - TPUHUMATh MOTUBBI U
apryMeHThl JPYTUX JIOJeH MpHu
aHaJIn3e pe3yJIbTaToOB
JeSITEIIbHOCTH;

— TIpU3HABaTb CBOE IIPaBO U
MpaBo  JIPyTHX JIIOACH  Ha

—  yMeThb  OINEPUPOBATH  IMOHATHSIMHU:
CIIy4alHBIH ONBIT U CIIy4ailHOe COOBITHE,
BEPOSITHOCTD CIIy4aifHOTO COOBITHS; yMETh
BBIUUCIISITH BEPOSATHOCTD C UCIIOJIb30BAHUEM
rpapuuecKux METO/IOB; MPUMCHSIT
bopMynbl  CIOXKEHHSI U YMHOXEHHUS
BEPOSITHOCTEW, KOMOWHATOpHBIE (AKTHI U
dbopMyIbl TIpH pEIIeHUH 3a/1a4; OLEHUBATh
BEPOSITHOCTH peaTBbHBIX COOBITHI;
3HAKOMCTBO CO CIy4YailHBIMU BEIMYUHAMHU;
YMCHHE TMPHUBOJUTH TPUMEPHI MPOSIBICHUS
3aKOHa OOJBIIMX YHUCET B MPUPOAHBIX H
OOIECTBCHHBIX SIBIICHUSX;

— YMCThb CBO60,Z[HO OIICPHUPOBATH
IOHATHUAMMN: CTCIICHDb C OCJIbIM
IIOKa3aTciIeM, KOPCHb HaTypaJleoﬁ
CTCIICHU, CTCIICHDb C panuoHaJIbHbIM

roKaszarejieM, CTENeHb C JCHCTBUTEIHHBIM
(BemIeCTBEHHBIM) IIOKa3aTesaeM, Jiorapudm
YyHuciaa, CHUHYC, KOCHHYC UM  TaHIEHC
MPOU3BOJILHOIO YHCNA; - YMETh CBOOOIHO
OTIepPHPOBATH TTOHSATHSIMH: rpadux
¢byHkunu, oOpatHas QyHKIHS, KOMITO3ULHS

byHKIMH, JIMHEWHAas byHKIMS,
KBaJlpaTU4YHAas byHKIHS, CTETICHHAA
byHKIUA c LEIBIM IIOKa3aTeleM,
TPUTOHOMETpHUUYECKUE (YHKLUHU, OOpaTHbIE
TPUTOHOMETPUYECKHE ¢$byHKIUY,
MOKa3areiabHast " Jorapupmuyeckas
GyHKIIMM;  yMETb  CTPOUTh  TpauKu
(GyHKUUH, BBINONHATH  NpeoOpa3oBaHUs
rpaukoB QyHKIUI;

— yMeTh HUCMOJb30BaTh I'papuku (yHKIUN
JUISL U3y4YEHHs TPOIIECCOB U 3aBHCUMOCTEM
IpU PELIeHUH 3a7ady U3 JPYIHX Y4eOHBIX

NpEeMETOB WM W3  PEATbHOW  KHU3HH,
BbIp@XaTh  (GOpPMYJIaMH  3aBUCUMOCTH
MEXy BETHIHHAMHU;

— CBOOOJHO ONEPHPOBATH TOHATUAMHU:
YeTHOCTh  (YHKIHMH,  TIEPUOJUYHOCTH
(GyHKLIMH,  OTPaHUYEHHOCTh  (PYHKIUH,
MOHOTOHHOCTh ~ (YHKIIMH,  OKCTPEMYyM

15



OIIINOKH;

—  pa3BHBaTh  CHOCOOHOCTH
NOHMMAaTh MHP C  TIO3HIUHU
JPYroro 4ejoBeKa.

byHKIMKM, HauOoNbIIeE W HAWMEHBIICE
3HaYeHUS! PYHKIMH HA TIPOMEXKYTKE; YMETh
MIPOBOAMTD HCCIIEI0OBaHNE (PYHKIINH;

— YMETh HCII0JIb30BaTh CBOMCTBA U IpaduKu
GyHKIMA I pelIeHWs  ypaBHEHUH,
HEpPAaBEHCTB M 3aJady C [apaMeTpaMu;
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH
MHOXXECTBa pelieHuin YpaBHEHUH,
HEPABEHCTB U UX CHUCTEM.

OK 05
Ocy1ecTBIATH
YCTHYIO U
MUCEMEHHYIO
KOMMYHHKAITUIO
Ha
rOCy/1IapCTBEHHO
M SI3BIKE
Poccuiickoit
®enepanuu ¢
Y4ETOM
0COOEHHOCTEN
COIMAJILHOIO 1
KYJIBTYPHOTO
KOHTEKCTa

B  o6nactu
BOCIIMTaHUS:
— DCTETHYECKOE OTHOIICHHE K
MHUPY, BKJIFOYasl 3CTETUKY OBITa,
HAyYHOTO W  TEXHUYECKOIO
TBOpPYECTBa, CIOpPTa, TpyAa H
OOIIECTBCHHBIX OTHOIIICHMI;

— CIIOCOOHOCTHh BOCIPUHHMMATh
pasIUYHBIE BHJBI HCKYCCTBA,
TPaAMIIIA M TBOPYECTBO CBOETO
U JpPYTUX HApOIOB, OIIYIIATh
SMOLIMOHAIBHOE  BO3JICHCTBUE
HCKYCCTBA,

— yOeXIEeHHOCTh B 3HAYMMOCTH
UL JIAYHOCTA U OOIIecTBa
OTCUYECTBEHHOTO M  MHPOBOTO
HCKYCCTBa, STHHYECKUX
KYJIbTYPHBIX TpaJMIINI u
HApOJIHOTO TBOPUYECTRBA;

- TOTOBHOCTh K
CaAMOBBIPDOKEHUIO B  Pa3HBIX
BUJaX MCKYCCTBA, CTpPEMJICHHE
MIPOSIBIISITH KavyecTBa
TBOPUYECKOI JUYHOCTH.
OBnazneHue  yHUBEpCAJIbHBIMHU
KOMMYHHUKATHBHBIMU
JEUCTBUSIMHU:

a) o0meHue:

— OCYIIECTBIISATh KOMMYHHUKAITUU
BO BceX cepax KU3HU;

— pacrmo3HaBaTh HeBepOAIbHbBIE
cpencTtBa OOIIEHMs, TOHUMATh
3HAYCHHUE COIMAJIbHBIX 3HAKOB,
pacrno3HaBaTh MIPEAMTOCHIITKN
KOH(QJIMKTHBIX ~ CUTyallud W
CMSATYATh KOH(IHKTHL;

—  pa3BEepHYTO U  JIOTUYHO
U3JIaraTh CBOIO TOYKY 3PCHHS C
HCIIOJIb30BaHHEM SI3BIKOBBIX
CPEJIICTB

9CTCTUYCCKOI'O

— YMETh OIIEPUPOBATH ITOHATUAMHU: CPEAHEE
apumernyeckoe, MeauaHa, Hauboblee u
HAUMCHBIIICE 3HAYCHMUS, pa3Mmax,
JUCIIepCUsi,  CTaHJIAPTHOE  OTKJIOHEHHE
4KUCI0BOr0 HaOoOpa; YMEHHE U3BJIEKATh,
MHTEPIPETUPOBATH uH(pOpMalLIUIO,
NpeJCTaBJICHHYI0O B  Ta0iumax,  Ha
quarpamMmax, rpadukax,  OTpa)karollyro
CBOMCTBA pealbHBIX NPOLIECCOB U SIBICHUM;
MPEJCTaBIATh HMH(OPMALIMIO C TOMOIIBIO
TabnUI] W JuarpaMM;  HMCCIIEOBaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C
IPUMEHEHUEM TIpaUyecKuX METOJI0B M
3JIEKTPOHHBIX CPEJICTB;

— YMCTb OICPUPOBATH IMOHATHAMU: TOYKA,
npsimasi, IJIOCKOCTB, MIPOCTPAHCTBO,
JIBYI'PaHHBIA  YroJl,  CKpEIIHMBAKOLIUECS
MpsIMBIE, napajieIbHOCTh u
MEPIEHIUKYIIPHOCTD MPSMBIX "
IJIOCKOCTEM, yroi MeXAy HpPsIMBIMH, YIOJ
MEX1y IPSIMOM U MJIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH J0
IJIOCKOCTH, PaCCTOAHHUE MCKAY HNPSAMBIMH,
paccTosHUE MEXKIY MIIOCKOCTSAMU;

— YMCTb MCIIOJIB30BAaTh NPH PCIICHUU 3a1a4
U3YYEHHBIE (baxThI " TEOPEMBI
IUIAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mephl
00BEKTOB OKPYKAIOIIEr0o MUPA.

OK 06
[IposiBisiTH
rpak1aHCKO-

— OCO3HaHHE OO0y4YaroUUMUCS
pPOCCUICKON IPaKIaHCKOU
NICHTUYHOCTHU,

— YMeTb  ONEPUPOBATH  IOHATUSIMH:
IpsAMOYIOJIbHAs ~ CUCTEMa  KOOpJMHAT,
KOOPJIMHATBI TOYKH, BEKTOP, KOOPJHMHATHI
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MaTPUOTHYECKYIO
MO3UIIHIO,
JEMOHCTPUPOBAT
b OCO3HAHHOE
MOBEICHUE Ha
OCHOBE
TPaIUITMOHHBIX
00I11eYeI0BEYECK
nX IIEHHOCTEH, B
TOM 4YHCIE C
Y4ETOM
rapMOHU3AIUU
MEKHAIIMOHAIbH
BIX 51
MEXPEJIUTUO3HbI
X OTHOIIICHUH,
MIPUMCHSITH
CTaHIapThI
AHTUKOPPYIIIUOH
HOT'O ITOBEJICHUS

— IICJICHANPABIECHHOE DPA3BUTHE
BHYTPEHHEN MO3ULUU JTUYHOCTH

Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEMN
HapoJ0B Poccuiickoi
®enepauny, HCTOPUYECKUX U

HaIMOHAIBHO [ KYJIBTYPHBIX
TpaauLuH, (dopmupoBanue
CHCTEMbI 3HAYUMBIX IIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYMIIHOHHOTO
MHPOBO33PCHHUS,
NPAaBOCO3HAHUS, HKOJIOTUIECKON
KYJIBTYDHI, CIIOCOOHOCTH
CTaBUTh LEIM U  CTPOHUTH
KM3HCHHBIC TUIAHBI.

B YacTH IPa’kAaHCKOTO
BOCIIUTaHHS:

- OCO3HAHHE
KOHCTHUTYLIMOHHBIX ~ TIpaB |
o0s13aHHOCTEH, yBa)kKEHUE
3aKOHa M IPaBOIOPSIKA;

— [PHHATHE  TPAIUIMOHHBIX
HAllMOHAJIBHBIX,
0011e4eI0BEUeCKUX
T'YMaHUCTHYECKUX u
JIEMOKPATHYECKUX [ICHHOCTEI;

— TOTOBHOCTH IPOTHUBOCTOSTH
U/ICOJIOTUHU IKCTPEMU3MA,
HallMOHAIM3Ma,  KceHopoOuH,
JMCKPUMHUHALIUH o
COIMAJIbHBIM, PETUTHUO3HBIM,
PacoBbIM, HAIMOHATBHBIM
NpU3HaKaM;

- TOTOBHOCTb BECTH
COBMECTHYIO JICATEIBHOCTH B
UHTEpecax IpakTaHCKOTO
o0miecTBa,  y4yacTBOBaTb B
CaMOYyTIpaBIICHUH B
o011eo0pa3oBaTeIbHOM
OpraHHU3aluH u JIeTCKO-
IOHOIIIECKUX OpTraHHU3aIysIX;

— YMCHHE B3aMMOJICHCTBOBATH C
COIMAJIbHBIMA WHCTUTYTaMH B
COOTBETCTBUH C UX (YHKIUSIMU
Y Ha3HauCHHEM;

— FOTOBHOCTH K TyMaHUTapHOH U
BOJIOHTEPCKOH  JIeSATEILHOCTH;
NaTPHOTUIECKOTO BOCITUTAHHUSL:
—C(OpPMHUPOBAHHOCTh
POCCHICKOM IPaKIaHCKOU
WJICHTHYHOCTH,  TaTPUOTHU3MA,

CBOHUX

BEKTOpa, CKAISIPHOE MPOM3BEACHUE, YIoI

MEXIY BEKTOpaMH, CyMMa BEKTOPOB,
NPOU3BECHNE BEKTOpA HA YUCIIO; HAXOIUTh
C  TOMOMIIBIO  HU3YYEHHBIX  (opmyn
KOODPMHATHI CEepEIHHEI OTpe3Ka,

paccTostHUE MEXAY ABYMSI TOUKAMU;
-yMeTh BBIOMpATh MOAXOASIINNA U3ydEHHBII
METOJ I pelIeHus 3a7auM, pacrlo3HaBaTh
MareMaTuyeckue (HakThl U MaTEeMAaTHUYCCKUE
MOJICTTM B TIPHUPOJIHBIX H OOIICCTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE MPUBOAUTH

MpUMEpbl  MATEeMAaTHYECKUX  OTKPBITUH
POCCHUICKOM MW MHMPOBOM MaTEMaTHYECKOH
HaYKHU.

—  yMeTb  OINEpPUPOBATH  IMOHATHSIMHU:

CIIy4aliHBI OMBIT M Cily4yailHOe coOBITHE,
BEPOSTHOCTb CIIy4aifHOrO COOBITHS; YMETb
BBIYUCIISITH BEPOSTHOCTH C UCTIOIH30BAHNEM
rpaduIecKux METOJIOB; IPUMEHSTH
GopMynbl  CIIOKEHHsIT M YMHOXEHHUs
BEPOSITHOCTEW, KOMOWHATOpHBIE (AaKTHl U
(dbopMyInbl IIpU PELICHUH 3a]lay; OLEHUBATh
BEPOSTHOCTH peanbHBIX COOBITHIA;
3HAaKOMCTBO CO CJIy4yailHBIMH BEJIUYHMHAMM;
YMEHHUE TMPHUBOJUTH HPUMEPHI HPOSBICHUSI
3aKOHa OOJBIIMX 4YHCEI B HPUPOAHBIX H
OOLIECTBEHHBIX SIBICHUSX.
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YBOKEHHsI K CBOEMY Hapoiy,
qyBCTBa OTBETCTBEHHOCTHU
nepen PomuHOH, TOpaocTu 3a
CBOM KpaH, cBowo Poauny, cBoi
A3bIK M KYJbTYpPY, IpOILIOE U
HaCTosAIIEe
MHOT'OHAIIMOHAJIBHOT'O
Poccuu;

— IIEHHOCTHOE OTHOILIEHHE K
TOCYJapCTBEHHBIM  CHMBOJIAM,
UCTOPUYECKOMY U TNPUPOIHOMY
HaCJIEUIO, NaMITHUKaM,
TpaguuusM HaponoB Poccun,
nocTkeHusM Poccuu B Hayke,
UCKYCCTBE, CIIOpTE,
TEXHOJIOTUSIX U TPYIE;

— uueiiHas  yOeXJEHHOCTb,
TOTOBHOCTh K CIY)KEHHIO U
3aIHTe OreuecTna,
OTBETCTBEHHOCTH 3a €ro cyab0y;
OCBOCHHBIE 00y4aromuMHUCs
MEXIIPEIMETHbIE IOHATUA U
YHUBEPCAJIbHBIE yueOHbIe
neicTBus (perynsiTUBHBIE,
MI03HABATENbHEIE,
KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTh 1754
UCIIOJIb30BaHUS B
IIO3HABATEJIBHOW W COLMAJIBHOU
IPaKTUKE, TOTOBHOCTb K
CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U
OCYIIIECTBIICHUIO yueOHoM
NesITeIbHOCTH, OpraHu3aIu
y4eOHOr0 COTpPYJHHYECTBA C
He1arornyeckuMu paboTHUKAMU
U CBEPCTHUKAMH, K y4acTUIO B
HNOCTPOCHUH  HHIAMBHUIYaIbHOM
00pa30BaTeNbHON TPACKTOPUH;

— OBJIa/ICHUE HaBBIKAMHU y4eOHO-
HCCJIEI0BATENIBCKON, MPOEKTHON
U COIMAJIbHOM /1€ TEIbHOCTH.

Hapoja

OK 07

ConeiicTBOBaTH

COXPAHCHUIO

OKpY Karollen

Cpensl,

pecypcocoepexe
HUIO, TPUMEHSTH

3HaHUA
U3MCHCHUU
KJIMMara,

00

— HE TMpUHUMATh JIEHCTBUSI,
MPUHOCSIIINE Bpen
OKpYKarollleu cpese;

- yMETh MPOTHO3UPOBATH
HeOJIaronpusITHbIE

JKOJIOTUYECKHE MIOCJIEICTBUS
NPEANPUHUMAEMBIX  JTEHCTBUMH,
peaoTBpallaTh Ux;

— pacuIMpuTh OTIBIT
JEATEIbHOCTH  DKOJIOTMYECKOU

—  yMeThb  ONEepUpOBaTh  TOHSATHIMU:
byHKIHA, HENpEpbIBHAS byHKLHSA,
MIPOU3BOJIHAS, nepBooOpasHas,
OTIpeIeIeHHBIN HHTErpa;

—  yMeTb  HaxXOIUTh  MPOU3BOJHBIC
AIIEMEHTApPHBIX  (QYHKIMHA,  HCHOIB3Ys
CIpaBOYHBIE MaTepHAIIbl, KCCIENOBATh B
OpocTedMX  ciaydasx  QyHKOMM — Ha

MOHOTOHHOCTb, HaXOJWUThb HaWOOJbLINE U
HaMMEHbIINE 3HA4YeHUsl (YHKIUI; CTPOUTH
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MIPUHIIMUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ pexTUBHO
JIENCTBOBATH
Ype3BhIYANHBIX
CUTYaIUIX

B

HAaIpaBJIeHHOCTH;

—  pazpabarbiBaTh  IUIaH
pemieHus ~ MpoOJIeMBl  C
y4eToM aHaM3a
UMEIOIUXCA MaTepHaIbHBIX
u HeMaTepHUaIbHBIX
pecypcos;
- OCYILIECTBIISITh
LEJICHANPABICHHbBIN TIOUCK
IIEpeHoca CPEACTB U CIOCOOOB
JeiicTBUs B MPO(heCcCHOHATBHYIO
cpeay,

— YMeTh NIEPEHOCUTH 3HAHHUS

B MI03HABAaTEJIbHYIO u
HPaKTHYECKYIO obnactu
KHU3HEACATEILHOCTH;

— TIpeaiaraTb HOBBIE MPOEKTHI,
OLICHMBATh WU C MO3HULUH

HOBU3HBEI, OpPUTHHAJIbBHOCTH,
HpaKTI/I‘ICCKOﬁ 3HA4YUMOCTH,

- JaBaTb OLICHKY HOBBIM
CUTYyallusIM, BHOCHUTDH
KOPPCKTHUBbI B ACATCIIbHOCTD,
OLICHUBATh.

rpa@uKu MHOTOYJICHOB C HCIOJb30BaHUEM
anmapara =~ MaTEeMaTHYECKOTO  aHaju3a,
MPUMEHATh TPOU3BOAHYIO TIPU PEUICHUHU
3alay Ha JBDKEHHUE; peniaTh MPaKTHUKO-
OPHEHTHPOBAHHBIE 3aJ]a4l Ha HaWOOJIbIINE
A HauMEHBIIINE 3HAYEeHHs, Ha HaXOXKICHHE
MyTH, CKOPOCTH ¥ YCKOPEHUS,

— yMeTb  ONEPUPOBATH  MOHSATHUSMU:
JIIBIDKCHHE B IIPOCTPAHCTBE, TIOJI00HBIC
burypsl B MPOCTPAHCTBE; HCIOIb30BATh
OTHONIIEHHE IUIONIaZCH TMOBEPXHOCTEH U
00BeMOB MOAOOHBIX (GUTYp TIPH PEIICHUU
3a/1a4; - yMETh BBIYUCIISTH T€OMETPHUICCKUE
BEJIMYMHBI (7TMHA, YroJl, IJIOaab, 00bEM,
IUIOIIAdb MTOBEPXHOCTH), HCIIONB3YS
W3YYCHHBIE POPMYITBI U METOJIBI.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JJUCITUTIIMHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BU/IbI Y4eOHOI padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM M CIHHIIIHHbI 260

BT. U..

1. OcHoBHOe coaepkaHue 232

BT. U..

TEOpETHUECKOe 00yUueHue 186

MIPaKTUYECKHUE 3aHATHS 46

1ab0paTOpPHBIE 3aHATUS —

2. IIpogeccnoHalbHO OPUEHTHPOBAHHOE CO/lepPKaHue (coaepKaHue 29

MPHUKJIATHOT0 MOTYJIA)

BT. 4.:

TeopeTudeckoe o0ydeHue -

MPAKTUYECKHUE 3aHITUS 22

nabopaTOpPHBIE 3aHATHS -

CamocrosiTe/ibHAsA padoTa (MHAMBUAYAJIbHBIH MPOEKT) 4
IIpome:xxyTounasi arrecranusi B gopme skzamena 6 1 u 2 cemecmpe 24
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2.2. TemaTu4ecKuii IJIaH U COJIePKAHNE TUCIHHUIIJIHHBI

HaumeHnoBanue Conep:xkanne yueOHOro MaTepHuaJia, HHAUBUAYAJbHbIN MPOEKT 00y4aA0IIHUXCS Koant
pa3esioB U TeEM Obne KOMIIEeTEeHIHid,
” ¢dopMmupoBanuio
KOTOPBIX
yaco
B CIoco0CTByeT
3J1EMEHT
NPOrpaMMbl
1 2 3
1 cemecTp 88
Paznen 1. [loBTOpeHNne Kypca MAaTeMATHKH OCHOBHOW IIKOJIBI 36
Tema 1.1 Conep:xanue y4eOHOro MaTepuaJia 2
Hean u 3anaun 1 basoBbie 3HaHUS ¥ yMEHUS [0 MATEeMATHKE B IPO(ECCHOHATLHON U B TIOBCETHEBHOM JICSTEIBHOCTH. OK 01, OK 02,
MaTeMATHUKH NPH OK 03, OK 04,
ocBoenum 2| OK 05, OK 06,
CIelHATBHOCTH. OK 07
Tema 1.2 Coaep:kanue y4eOHOro MmaTepuasa 6
Yuciaa v BoIYHCTIEHHS. 2 JelicTBUS HAJ TOJOKUTEIHHBIMUA U OTPULIATEIHLHBIMHA YUCIIAMH, 2 OK 01, OK 02,
Boipaxenust u 3 JleiicTBUs HajJl OOBIKHOBCHHBIMH U ACCATUYHBIMU JIPOOSIMH. 2 OK 03, OK 04,
npeodpasoBanus. 4 | JleiicTBus cO CTENEHsIMH, (HOPMYJIbI COKPAIIIEHHOTO YMHOKEHHUS. ) 8§ 83, OK 06,
Tema 1.3 Coaep:xanue yueOHOro MaTepuaJa 2
I'eomeTpus Ha 8 | Bupl miockux GUryp v ux miomais. 2
IVIOCKOCTH. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlEPKAHME 2
6 IpakTuyeckoe 3ansiTue Ne 1 OK 01, OK 02,
Brruucnenue miomaieit miockux Quryp. 2 OK 03, OK 04,
OK 05, OK 06,
OK07,1IK 2.3
Tema 1.4 Copaepxanne yueOHOr0 MaTepHuaJia 2
IIpouenTHBIC 7 IIpakTnyeckoe 3ansiTue Ne2 OK 01, OK 02,
BbIYHMC/ICHHA. [IpocTbie mpoLeHTHI, pa3Hble CocoO0b! MX BeIYHUCICHUs. CI0KHbBIE TPOLEHTHI. 2 OK 03, OK 04,
OK 05, OK 06,
OK 07
Tema 1.5 Copepxanne yueOHOr0 MaTepHaJIa 4
YpaBHeHnus u 8 Jluneiinble, KBagpaTHbIE, APOOHO-TMHEHHbIE YPAaBHEHHUS M HEPABEHCTBA. 2 OK 01, OK 02,
HepaBeHcTBa. Cucrembr | 9 IIpakTnyeckoe 3ansitue Ne3 2 OK 03, OK 04,
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YPaABHEHHUIA. Jluneiinble, KBagpaTHbIE, APOOHO-THHEHHBIE ypaBHEHUS 1 HepaBeHCTBA. CIOCOOBI PELIeHUsI CHCTEM OK 05, OK 06,
JMHEHHBIX ypaBHEeHU. CHCTEMBI TMHEWHBIX HEPABEHCTB. OK 07
Tema 1.6 IIpodeccnoHaAIbLHO OPUEHTUPOBAHHOE COAEPKaHUE
BxoaHOii KOHTPOJID. 10 | Boruucnenus u npeodpa3oBaHusl. Y paBHEHUS U HEpaBEeHCTBA. [ eoMeTpHs Ha IIIOCKOCTH OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,11K 2.3
Pasnea 2. [IpsiMble 1 NJIOCKOCTH B TPOCTPAHCTBE
Tema 2.1 Copaepxanne yueOHOr0 MaTepHaJia
OcCHOBHBbIC IOHATHUSA 11 | Ilpemmer crepeomerpuu. OCHOBHBIE MOHATHS (TOYKA, MpsMasi, IIOCKOCTh, MPOCTpaHCTBO). OCHOBHBIC OK 01, OK 03,
cTepeoMeTpHuH. aKCHOMBI cTrepeoMeTpui. Ilepecekaromuecs, napajuiesIbHbIE U CKPEIIUBAIOIINECS NIPSIMBIE. OK 04, OK 07
Pacnognoxkenne npsambix | 12 | [Ipu3Hak U CBOWCTBO CKPEIIMBAIOIIMXCS IPSAMbIX. OCHOBHBIC POCTPAHCTBEHHBIC (PUTYPBI
U IJIOCKOCTeH.
Tema 2.2. Conep:xanue y4eOHOro MaTepuaJia
MapannensHocTsb 13 | MapannensHble npsiMas U mwiockocth. Onpenenenue. [Ipusnak. CoiicTBa (C H0Ka3aTEIHCTBOM). OK 01, OK 03,
NPSIMBIX, NPAMOH 1 . [Tapannensusie mnockoctu. Onpenencuue. [lpusnak. CoiicTBa (¢ J0Ka3aTeNbCTBOM). Perienue 3aqa4 OK 04, OK 07
TJIOCKOCTH, IIOCKOCTEN. | 14 | Terpasap u ero snementhl. [lapamienenumnes u ero sneMedTsl. CBOWCTBA POTUBOIOIOKHBIX TPaHE 1
nuaroHazneil napamenenuneaa. [loctpoeHue ceuennil. Pemenue 3anau.
Tema 2.3 Conep:xanue y4eOHOro MaTepuaJia
Hep“eHH"KyHHPPOCTI’ 15 | [lepnennukynspaeie npsmsle. [lapannensHble npsMble, EPIEHANKYIISIPHBIE K IUIOCKOCTH. [Ipr3Hak OK 01, OK 03,
NpSIMBIX, npsaMon MEPIEHINKYISIPHOCTH NPSIMON M IIIOCKOCTH. [l0Ka3aTeIbCTBO. OK 04, OK 07
TLTOCKOCTH, IIOCKOCTEN. | 16 | TeprenmuKysp 1 HAKIOHHAS. [lepHeH UKy ISPHBIC ITOCKOCTH. IIPH3HAK epIIeH Ky IS PHOCTH
mIockoctel. JlokazarenbCTBO. PaccTosHUS B IPOCTPAHCTBE.
Tema 2.4 Copaepxanne yueOHOro MaTepHuajia
Teopema o Tpex 17 | Teopema o Tpex nepneHanKynspax. Jloka3arenbcTBO. YT MEXKAY MPAMOM U TNIOCKOCTHIO. YTOII MEXIY OK 01, OK 03,
NneprneHAnKyJ/JIApax. IUIOCKOCTSIMH. OK 04, OK 07
Tema 2.5 IIpodeccnonaIbHO OPUEHTHPOBAHHOE COEPKAHME
MapanjenbHble, 18 | lIpakTnyeckoe 3ansitue Ned OK 01, OK 03,
NeprneHINKY/JIsIpHbIE, AKcHOMBI cTepeoMeTpHH. IlepreHAMKYISIPHOCTD MPSIMOM U IIJIOCKOCTH, MapaIeNbHOCTh IBYX MPSIMBIX, OK 04, OK 07,
CKpeluBaIouuecs HNEPIEHANKYIISPHBIX INIOCKOCTH, NEPIEHANKYISIPHOCTD INIOCKOCTEN. [K 2.3.
npsiMble.
Tema 2.6 Conep:xanue yueOHOro MaTepuajia
Pewrenue 3anay. 19 | PacnonokeHue MpsMbIX U TUNIOCKOCTEH B MPOCTpaHcTBe. [IeprneH MKy IsIpHOCTh U TapallIeIbHOCTh OK 01, OK 03,
IpsiMble H MIOCKOCTH B HPSIMBIX M TUIOCKOCTeH. CKPEIMBAIOIIHECs PSIMBIE. OK 04, OK 07

NMPOCTPAHCTRBE.
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Pasnen 3. KoopauHaTtsl 1 BeKTOPHI 16
Tema 3.1. Coaepxanne yueOHOr0 MaTepHaJia 4
JexapToBbl koopauHatel | 20 | JlekapTOBBI KOOPAUHATHI B MpocTpaHcTBe. [IpocTeiiiime 3aa4n B KOOPAXHATAX. 2 OK 01, OK 03,
B IIPOCTPaHCTBe. 21 | PaccrosiHue MeXly JIBYMSI TOUYKaMH, KOOPJIUHATBI CEPEIUHBI OTPE3Ka. OK 04, OK 07
Paccrossnne mexnay
ABYMS TOUKAMHU. 2
KoopaunaTtsl cepeauHbl
OTpe3Ka.
Tema 3.2. Copaepxanne yueOHOr0 MaTepHaJia 8
Bekrops! B 22 | Bexkropsl B mpoctpancTBe. KoopauHate! BekTopa. ClioyKeHHE ¥ BEIYUTAHUE BEKTOPOB. Y MHOKEHHE 2 OK 01, OK 03,
MPOCTPAHCTEE. Yro.1 BEKTOpA Ha YHCIIO OK 04, OK 07
MesK1y BEKTOpaMHu. : ’
CxajsipHoe 23 | KonnuneapHsle U KOMIUIaHApHBIE BeKTOpa. Pa3iokeHne BEeKTopa 1o TpeM HEKOMIIJIAHAPHBIM BEKTOPAM.
npou3BeleHHE BEKTOPOB. | 24 | CkassipHOE pOU3BeicHHE BeKTOpoB. CKalsipHOE MPOU3BEICHUE BEKTOPOB B KOOPMHATAX, YTOI MEXKILY 2

BEKTOpPaMH, YTOJI MEKAY NPSIMOI U IJIOCKOCTBIO, YTOJI MEKAY MIIOCKOCTSIMHU.

25 | ITpakTHueckoe 3aHsaTHE No 2

JleficTBUS HaJ| BEKTOPAMHU
Tema 3.3. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME 2
IpakTnko- 26 | IpakTuyeckoe 3ansaTue Ne5 OK 01, OK 03,
OPHEHTHPOBaHHbIE KoopaunatHas nnockocts. Beruncienue paccTosHUM U IUIomaaei Ha miockoctu. KonnuecTBeHHbIE OK 04, OK 07,
32124 Ha pacueTsl. 2 [K 2.3.
KOOPANHATHOM
IJIOCKOCTH
Tema 3.4. Conep:xanue yueOHOro MaTepuaJa 2
Pemenne 3agau. 27 | JlexapToBbI KOOpAWHATHI B IPOCTPaHCTBE. BekTOphI B pocTpaHcTBe. C0KEeHUE U BHIYUTAHHE BEKTOPOB. OK 01, OK 03,
KoopaunaTtsl 1 BEKTOpHI. YMHO)KeHne BeKTopa Ha uncio. KoMmnanapHsie BeKTOpbl. CKaIsipHOE MPOU3BENCHUE BEKTOPOB. OK 04, OK 07

PaznoxeHue BeKTopa 1o TpeM HeKOMIUIaHapHBIM BekTopaM. lIpocreiimie 3agaun B KoopauHaTax. 2

KoopnuHathl BekTOpa, pacCTOsIHEE MEXITy TOUKaMH, KOOPJUHATHI CEpEeIMHBI OTPE3Ka, CKaSIPHOE

MPOU3BEICHIE BEKTOPOB

B KOOpJMHATAX, YTOJI MEKAY BEKTOPAaMH, YIOJI MEXIY IPSMON M INIOCKOCTHIO, YTOJl MEXIY IJIOCKOCTSIMU.
Pasneu 4. . OcHoBbI TpHrOHOMeTpHH. Tpuronomerpuyeckue GyHKIun 30
Tema 4.1 Coaep:xxanue yueOHOro MaTepuasa 2
Tpuronomerpuyeckue 28 | Pajmannas mepa yria. [IoBopoT ToukH BOKpYT Havajga koopauHat. OrnpeseneHne CHHyca, KOCHHYCa, OK 01, OK 02,
(yHxknun TaHTeHCa U KOTaHreHca. 3HaKU CHHYCa, KOCHHYCa, TAHI€HCA U KOTaHT'€HCa M0 YeTBEPTAM. 3aBUCUMOCTD OK 03, OK 04,
NMPON3BOJILHOTO YIJa, MEX]ly CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJTHOTO M TOTO XK€ yTJIa. 2 OK 05. OK 06
gyucaa. Pagnannas n ’ ’

OK 07

rpajycHasi Mepa yrJia.
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Tema 4.2 Copaepxanne yueOHOr0 MaTepuaJia 4

OcHOBHBIE 29 | Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHTCHC M KOTAHI'€HC YTJIOB a U - a. DopMyJIbI 2 OK 01, OK 02,

TPUTOHOMETPUYECKHE TPUBEICHUSL. OK 03. OK 04

ToKIecTBA. POPMY.IbI 30 | Brluncnenue 3HaYCHUH TPUTOHOMETPUICCKUX. OK 05’ OK 06’

npuBeIeHHe. 2 ’ ’
OK 07

Tema 4.3 Copaepxanne yueOHOr0 MaTepHasia 6

Cunyc, KocuHyc, TaHreHnc | 31 | Cymma M pasHOCTh cuHycoB. CymMMa M pa3HOCTh KOCMHYCOB. CHHYC M KOCHHYC JBOHHOTO yria. ®opMybl 2 OK 01, OK 02,

CYMMBbI U Pa3HOCTH ABYX MTOJIOBUHHOTO yTIIa. OK 03, OK 04,

yraoB. Cunyc 1 KocHHYC | 32 | [Ipeo6pa3oBaHus CyMMbI TPUTOHOMETPHUECKHUX (DYHKIHH B IPOM3BEICHNE M POM3BEICHUS B CyMMY 2 OK 05, OK 06,

JABOMHOIO yrJa. OK 07

@opMmy.IbI OJOBHHHOIO | 33 | BpipaskeHHe TPUTOHOMETPMUYECKMX (YHKIMH uepe3 TaHTeHC MOJOBHHHOTO aprymeHTa. Ilpeo6GpasoBanus 2

yria. IPOCTENIINX TPUTOHOMETPUYECKHIX BBIPaKEHUH.

Tema 4.4 Conep:xanue yyeOHOro MaTepuaJia 2

@DyHKIMHU M UX CBOMCTBA. | 34 | O6GnacTh ONpeNeleHHss U MHOXKECTBO 3HaueHuM (yHkumui. YETHOCTh, HEYETHOCTH, MEPUOIMYHOCTH OK 01, OK 02,

Cnoco0bl 3a1anus Gynkuuit. CriocoObl 3a1aHust (yHKIHUHA. 9 OK 03, OK 04,

byHKImii. OK 05, OK 06,
OK 07

Tema 4.5 Conep:xanue ydeOHOro MaTepuaJia 2

TpuroHomerpuieckue 35 | OGmacTh OMpeNeieHUuss U MHOXXECTBO 3HAYCHUH TpUTOHOMETpUdYeckux (yHKImA. YETHOCTS, OK 01, OK 02,

yHKUHH, HX CBOHCTBA M HEYETHOCTH, TIEPUOJMIHOCTh TPUTOHOMETpHUeckuX (yHkiwii. CBoiCTBa U rpaduku GyHKIHH Y 2 OK 03, OK 04,

TpaguKH =C0SX,y=sinX,y=tgX,y=ctgX OK 05, OK 06,
OK 07

Tema 4.6 Conep:xanue ydeOHOro MaTepuasia 2

IIpeodpa3zoBanue 36 | IlpakTnyeckoe 3ansitue Ne6 OK 01, OK 02,

rpagukos Cxxarue u pacTsbkeHue rpa@ukoB TpuroHomerpuyeckux Qpyskiuid. [IpeobpazoBanue rpadukos ) OK 03, OK 04,

TPUTOHOMETPHYECKUX TPUTOHOMETPUUYECKUX (YHKIUH. OK 05, OK 06,

. OK 07

pyHkumii.

Tema 4.7 IIpodeccnoHaIbHO OPUEHTUPOBAHHOE COlEPKAHUE 2

Onncanue 37 | IpakTuueckoe 3ansiTue Ne7 OK 01, OK 02,

POU3BOACTBEHHBIX Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUECKUX (YHKIIMI B MPOPecCHOHANBHBIX 3a/1adax. 2 OK 03, OK 04,

MPoIeccoB ¢ NOMOUILIO OK 05, OK 06,

rpa¢ukoB pyHkmii OK 07,TIK 2.3

Tema 4.8 Conep:xanue y4eOHOro MaTepuaJia 2

Obparubie 38 ‘ OO6paTHble TpuroHoMeTpuyeckue GyHkiuu. Mx cBoiicTa 1 rpaguku. 2 OK 01, OK 02,
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TPUTOHOMETPUYECKHE OK 03, OK 04,
pynkumnu. OK 05, OK 06,
OK 07
IIpome:xxyTOUYHAasi aTTecTALUSA 12
2 cemecTp 172
Tema 4.9 Coaepxanne yueOHOr0 MaTepHaJia 4
TpuronomMerpuveckue 39 | YpaBHeHue COS X = a. YpaBHenue Sin X = a. YpaBuenue tg X = a, ctg X = a. Perenune OK 01, OK 02,
ypaBHeHusl u TPUTOHOMETPUYECKUX YPABHEHHI OCHOBHBIX THIIOB: IPOCTEHIIINE TPUTOHOMETPUYCCKUE 2 OK 03, OK 04,
HEpaBeHCTBA. YPaBHEHHS, CBOJISIINECS K KBaJIPATHBIM, PEIIaeMbIC Pa3I0KEHUEM Ha MHOKHTEIIH, OJHOPOHBIC. OK 05, OK 06,
40 | Ipocreiinre TPUrOHOMETPUIECCKUE HEPABCHCTBA. 2 OK 07
Tema 4.10 Conep:xanue y4eOHOro MaTepuaJia 2
Cucrempi 41 | CucTeMbl IPOCTEHIIIMX TPUTOHOMETPHUYECKUX YPABHEHHIA. OK 01, OK 02,
TPUTOHOMETPHYECKUX OK 03, OK 04,
YPaBHEHHUIA. 2 OK 05, OK 06,
OK 07
Tema 4.11 Coaep:xanue y4eOHOro MaTepuaJia 2
Pemenue 3a1a4, ocHOBBI | 42 | [IpeoGpa3oBaHUe TPUTOHOMETPHYECKUX BBIPAKEHHMIA. PellleHre TPUroHOMETPUYECKUX OK 01, OK 02,
TPUTOHOMETPHUH. YPaBHEHHH W HEPABEHCTB, B TOM YHCJIE C HCIIONL30BAHUEM CBOMCTB (DyHKIIHMIA. 2 OK 03, OK 04,
Tpuronomerpnueckue OK 05, OK 06,
(pyHknmnu. OK 07
Paznen 5. [IponsBognas GpyHKIMHU, ee MPUMEHeHHE 26
Tema 5.1. Conep:xanue yueOHOro MaTepuaJia 2
Ilonsitue npousBoaHoi. | 43 | OnpejeieHre YHUCIOBOM IMOCIENOBATENBHOCTH M CIOCOOBI ee 3amaHus. CBOMCTBAa YHCIOBBIX OK 01, OK 02,
@opmyJibl H IpaBUIa nocnenoBarenbHocTel. OnpeaeneHne mnpenena IMOCIeA0BATENbHOCTU. Brluucienue mnpeaenos OK 03, OK 04,
ARG QepeHHpPOBAHNS. nocaenoBarenbHocTedd. I[lpemen ¢ynkuuun Ha OeckoHewHocTd. Ilpemen (GyHKIMH B TOYKE. 2 OK 05, OK 06,
[Ipupamenne aprymenta. llpupamenue ¢yHkuuu. 3anayu, NOPUBOAAIIUME K TOHATHIO OK 07
npon3BoHOM. OnpeeneHne Npou3BOIHON. AJITOPUTM OTHICKAHUS POU3BOTHOM
Tema 5.2 Conep:xanue yueOHOro MaTepuaJia 2
IIpou3BoHBIE CYyMMBI, 44 | ®opmyns! quddepennuposanus. [Ipasuna auddepeHpoBaHus OK 01, OK 02,
Pa3HOCTH NPOU3BEACHU, OK 03, OK 04,
YacTHOTO. 2 OK 05, OK 06,
OK 07
Tema 5.3 Coaep:xanue yueOHOro MaTepuasa 4
IIpousBoaHbIE 45 | Onpenenenne cioxHoM GyHKIMK. [Tpon3BOAHAS TPUTOHOMETPHUUECKUX (QYHKIIUH. 2 OK 01. OK 02.
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TPUTOHOMETPUYECKUX 46 | [IpousBoaHast CIOXKHOW (YHKIIHH. OK 03, OK 04,
¢ynxkumii. IlIponssoanas OK 05, OK 06,
CJI0KHOM (PyHKIMH. OK 07
Tema 5.4 Coaepxanne yueOHOr0 MaTepHuasia
IousiTne o 47 | ITonstue HenpepbiBHOM QyHKIMK. CBOMCTBA HEMPepbIBHOHW (pyHKIMH. CBSI3b MEXKIY OK 01, OK 02,
HENPEPLIBHOCTH HENPEPHIBHOCTHIO M TP PEepEeHINPYEMOCTIO PYHKINU B TOUKE. AJITOPUTM pPEIICHUS OK 03, OK 04,
$ynxumn. Merox HEPaBEHCTB METOI0M MHTEPBAJIOB. OK 05. OK 06
HHTEPBAJIOB. OI’< 07 ’
Tema 5.5 Conep:xanue y4eOHOro MaTepuaJia
I'eomerpuyeckuii u 48 | 'eoMeTpHUYECKUN CMBICI MPOU3BOAHON (DYHKITHH - YIIIOBOH KOI(DPUIMEHT KacaTeIbHON K OK 01, OK 02,
usnieckuii cmbica rpaduky QyHKIMU B TOuKe. YpaBHEHUE KacaTelbHOU K TpaduKy QyHKIUH. AITOPUTM OK 03, OK 04,
TPOH3BO/IHOM. COCTaBIICHMs yPaBHEHUS KacaTelbHOU K rpaduky Qpyukiuu y=Ff(X) OK 05, OK 06,
OK 07
Tema 5.6 Conep:xanue y4eOHOro MaTepuaJia
Du3nvecKui CMbICI 49 | IpakTHueckoe 3ansiTHe Ne8 OK 01, OK 02,
NPOM3BO/IHOI B dusnueckuil (MEXaHUYECKUI) CMBICI IPOU3BOIHON - MTHOBEHHAs! CKOPOCTh B MOMEHT BPEMEHU OK 03, OK 04,
npodgeccuoOHAIBHBIX t:v=S5"(t). OK 05. OK 06
3ajayvax. OI’C 07 ’
Tema 5.7 Conep:xanue ydeOHOro MaTepuasia
MonoTonHoCcTH 50 | Bospacranue u yObIBaHUE YHKIIMU, COOTBETCTBUE BO3pACTaHUS M YObIBaHUS (YHKIIUU 3HAKY OK 01, OK 02,
¢ynxnun. Toukn pon3BoIHOW. [TOHSITHE TPON3BOTHOM BBICIIETO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOI OK 03, OK 04,
IKCTpEMyMa. MPOU3BO/IHOM BBIMYKJIOCTH (BOTHYTOCTH) (DyHKI[MHU Ha OTPE3Ke. 3a/1a4i Ha MAKCUMYM H OK 05, OK 06,
MUHUMYM. [ToHSITHE acCHMIITOTHI, CIOCOOBI UX ONPEJIECTECHHUS. OK 07
51 | AnropuTM McciieoBaHus (PYHKLUHU U TOCTPOEHHS ee rpadrka ¢ HOMOIIBIO IPOU3BOTHOM.
JlpoOHo-nnHelHas QyHKIMS.
Tema 5.8 Conep:xanue ydeOHOro MaTepuasia
Hccaenosanne pynkmmii | 52 | Vccnenosanue GyHKIUM HA MOHOTOHHOCTD U HOCTPOEHUE rPaUKOB. OK 01, OK 02,
U MOCTPOeHHe rpauKoB. OK 03, OK 04,
OK 05, OK 06,
OK 07

Tema 5.9

Conep:xanue y4eOHOro MaTepuasia
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Haubonbinee u 53 | HaxoxmeHue HauOoIbIIero 1 HAMMEHBIIIET0 3HAaYeHUH (DYHKIHIA, TOCTpOeHUE TpaduKoB OK 01, OK 02,

HaMMeHbIllee 3HAYeHUs MHOTOYJIEHOB C UCIIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOrO aHajIM3a. OK 03, OK 04,

pynkuuu. OK 05, OK 06,
OK 07

Tema 5.10 IIpodeccnoHaAIbLHO OPUEHTUPOBAHHOE COAEPKAHUE 2

Haxoxnenue 54 | IlpakTuueckoe 3ansTHe Ne9 OK 01, OK 02,

ONTHMAJIBHOIO Haumensbiiee u Hanbonbiee 3Ha4eHne QyHKIIUN OK 03, OK 04,

pe3yJbTara ¢ IOMOUILI0 2 OK 05, OK 06,

MPOU3BOIHOM B OK 07,1IK 2.3

NPaKTHYECKHX 3a/1a4ax.

Tema 5.11 Conep:xanue y4eOHOro MaTepuaJia 2

Pemenne 3anau. 55 | ®opmy:sl u paBwia quddepeHmpoBanus. Mcciaenopannue GyHKINN C TOMOIIBIO OK 01, OK 02,

Hponzsoxnas dynxuuu, npousBoaHoit. Hanbosplee 1 HanMeHbIee 3HaYeHUs QYHKIUH 2 OK 03, OK 04,

ee MpUMEHEeHue. OK 05, OK 06,
OK 07

Pa3nes 6. MHOrOrpaHHMKH U TeJia BpalleHUs! 34

Tema 6.1 Conep:xanue y4eOHOro MaTepuaJia 2

Bepmmnbl, pedpa, rpann | 56 | [loHsTre MHOrorpanHuka. Ero sineMeHTsl: BepinHel, pedpa, rpanu. JJuaronans. CeyeHue. ) OK 01, OK 02,

MHOI'OrpaHHHKA. BbImyKiibie ¥ HEBBITYKJIBIE MHOTOTPAHHHKH. OK 03, OK 04,

Tema 6.2 Conep:xanue yueOHOro MaTepuaJia 2 OK 05, OK 06,

Ipusma, ee o7 | Ilonarue mpusmsbl. Ee ocHOBaHus 1 60KOBbIe rpanu. BeicoTa mpusmel. [Ipsimast u HakTOHHAS OK 07

cocTaBJsIoIMe, CeIeHnE. npusma. [IpaBunbHas npusma. Ee ceuenne 2

Ipsimasi u npaBUIILHASE

MPU3MBI.

Tema 6.3 Copaepxanne yueOHOr0 MaTepHaJIa 2

HMapanaenenunen, Kyo. 58 | [Napamutenenunen, CBOWCTBAa MPSAMOYTOJbHOrO Tapaurenenunena, kyo. Cedenme KyOa, OK 01, OK 02,

Ceuenue Kyﬁa, napaJuiesenuiena OK 03, OK 04,

napaJjuiejenumnena. 2 OK 05, OK 06,
OK 07

Tema 6.4 Conep:xanue yueOHOro MaTepuasia 2

Iupamuna, ee 59 | [lmpamupaa u ee snemeHTsl. CeueHne mupamuabl. [IpaBuinbHast mupaMuaa. Y cedeHHas THPaMHIA. OK 01, OK 02,

COCTABJISIOILNE, CEYEeHME, OK 03, OK 04,

IIpaBuibHas mUpaMuaa. 2 OK 05, OK 06,

YceueHHasi MUpaMuUaA. OK 07

Tema 6.5 Copaepxanne yue0HOr0 MaTepHaJa 2
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BoxoBas u mosinasi 60 | [lmomame GOKOBOM M MOJHOW MOBEPXHOCTH IMPU3MbI, ITMPAMHU/IBI. OK 01, OK 02,
MOBEPXHOCTH MPU3MBI, OK 03, OK 04,
NMUPAMU/BL. OK 05, OK 06,
OK 07
Tema 6.6 Conep:xanue y4eGHOro MaTepualia
Cummerpus B KyOe, 61 | CummeTpHst OTHOCHTEIIBHO TOUKH, MPSAMOU, MII0CKOCTH. CUMMETpHs B KyOe, mapauieeuIee, OK 01, OK 02,
napaJuieiaenuiene, npu3Me, MIpaMHJIe. OK 03, OK 04,
npusme, nupamMme. OK 05, OK 06,
OK 07
Tema 6.7 ITpodeccnoHaAIbHO OPUEHTUPOBAHHOE COlEPKaHUE
IIpumepsl cummerpuii B | 62 | [pakTudeckoe 3ansitue Nel0 OK 01, OK 02,
npodeccuu. CumMMmeTpust B IPUPOJIC, apXUTEKType, TEXHHUKE, B OBITY. OK 03, OK 04,
OK 05, OK 06,
OK 07, TIK 2.3
Tema 6.8 Conep:xanue yueOHOro MaTepuaJia
IpaBuiabHbIe 63 | IMpakTHueckoe 3ansTHe Nell OK 01, OK 02,
MHOTOTrPAaHHMKH, HX [TonsiTue nmpaBWIILHOTO MHOTOTpaHHUKA. CBOWCTBA TPAaBUJIBHBIX MHOTOI'PAHHUKOB OK 03, OK 04,
CBOMCTBA OK 05, OK 06,
OK 07
Tema 6.9 Conep:xanue yueOHOro MaTepuaJia
Humnap, ero 64 | Hunuamap u ero sneMeHThl. CeueHne HIMHPa (TapajiieIbHOE OCHOBAHUIO U OCH). Pa3BepTka OK 01, OK 02,
cocrapisiomue. Ceyenne HUTHHPA. OK 03, OK 04,
HUJIMHAPA. OK 05, OK 06,
OK 07
Tema 6.10 IIpodeccnonaibHO OPUEHTHPOBAHHOE COAEPKAHME
Konyc, ero 65 | Konyc u ero snementsl. CeueHne KoHyca (apaielbHOe OCHOBAHUIO U TIPOXO/ISIIIEe Yepes3 OK 01, OK 02,
cocrapJisiiomue. Ceuenne BEPLINHY), KOHUYECKHE cedeHus. PazBepTka KoHyca. OK 03, OK 04,
KOHYCA. OK 05, OK 06,
OK 07,TIK 2.3
Tema 6.11 Coaep:xanue y4eOHOro MaTepuaJia
YceueHHBbI KOHYC. 66 | Yceuennsiii konyc. Ero oOpa3syromas u BeicoTa. CedeHne yCeueHHOT0 KOHYCa. OK 01, OK 02,
CeueHue yce4eHHOT 0 OK 03, OK 04,
KOHYycA. OK 05, OK 06,
OK 07

Tema 6.12

Conep:xanue yueOHOro MaTepuasia
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Ilap u cepa, ux 67 | Illap u cdepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Cedenue mapa, chepsbl. OK 01, OK 02,
ceyeHus. 2 OK 03, OK 04,
OK 05, OK 06,
OK 07
Tema 6.13 Copaeprxanue yuedOHOro MaTepuajia 2
IHousiTue 06 00bLeMe 68 | ITonstue 06 o6beMe Tena. O0beM Kyba 1 IPSAMOYTOJBFHOTO napasuenenuneaa. O0beM MPU3MbI 1 OK 01, OK 02,
Teaa. OTHOIIEHHE umwmHapa. OTHOLIEHHE 00BEMOB MOI0OHBIX TEI. 2 OK 03, OK 04,
00HEMOB MOTO0OHBIX TeJI. OK 05, OK 06,
OK 07
Tema 6.14 Copaeprxanue yuedOHOro MaTepuajia 2
O0bembl 1 III0IANN 69 | O6bembl nupamMusl U KoHyca. O0beM mmapa. [Tnomaam noBepXHOCTE| Tell. OK 01, OK 02,
NOBEPXHOCTell TeJl. 2 OK 03, OK 04,
OK 05, OK 06,
OK 07
Tema 6.15 Conep:xanue yueOHOro MaTepuaJia 2
KomOunanun 70 | IlpakTnyeckoe 3ansitue Nel2 OK 01, OK 02,
MHOTOIPAHHMKOB H TeJI KoMOUHAINN TeOMETPUYECKHX Tell. 2 OK 03, OK 04,
BpAallleHHusl. OK 05, OK 06,
OK 07
Tema 6.16 IIpodeccrnoHAILHO OPHEHTHPOBAHHOE COlEPIKAHHE 2
I'eomeTpuueckue 71 | IlpakTnyeckoe 3ansiTe Nel3 OK 01, OK 02,
KOMOMHALIMY HA Hcnonb3oBaHre KOMOWHAIMA MHOTOTPAHHUKOB M TEN BpalleHHs B MPAKTUKO- OPHEHTHPOBAHHBIX OK 03, OK 04,
NMpaKTHKe. 3anaqax. 2 OK 05, OK 06,
OK 07,1IK 2.3
Tema 6.17 Conep:xanue yueOHOro MaTepuaJia 2
Pemenne 3amay. 72 | OOBEMBI | IO TOBEPXHOCTH MHOTOTPAHHUKOB M TEJT BPAIIICHHUS. OK 01, OK 02,
MHOrorpaHHNKHM U TeJa 2 OK 03, OK 04,
BpAallleHUsl. OK 05, OK 06,
OK 07
Paszpnen 7. [lepBooOpa3zHasi pyHKIMM U ee IPUMEHEHHUE 14
Tema 7.1. Conep:xanue yueOHOro MaTepuaJia 4
IlepBooGpasuasn 73 | 3ajaua 0 BOCCTaHOBJIEHNH 3aKOHA JBMIKEHUS 110 H3BECTHOM CKOpOCTH. [ToHsATHE 2 OK 01, OK 02,
¢yuxnun. Ipasuia uHTerpupoBanus. O3HaKOMIICHHE C TIOHATHEM UHTeTpalia U mepBooOpa3Hoii it pyHKIUN OK 03
HAXO0KACHHUS y=f(X). Pemrenue 3anau Ha CBA3b EPBOOOPA3HOM M €€ MPOM3BOAHOM, BEIYUCICHUE OK 04, OK 05,
NepBO0GpasHBIX. 1epBo0Opa3HoOi 1 faHHOM (GyHknuu. Tabmuna popMyIl Ul HAX0XkKIECHHS EPBOOOPA3HEIX. OK 06, OK 07

W3ydyeHue nmpaBuiia BEIYMCICHHSI IEPBOOOpa3HON
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74 | Tabnuma GhopMyI Ui HAXOXKJICHUS IEPBOOOPa3HbIX. M3yueHune npaBuiia BEIYUCICHUS 2
1epBooOpazHo
Tema 7.2. [lnomans Copaepxanne yueOHOr0 MaTepHasia 2
KPUBOIMHEHHOH 75 | Bagauu, NPUBOMASAIIME K IOHATHIO OIPEICICHHOIO HMHTErpaja - O BBIYUCICHHUU IUIOIIAIN OK 01, OK 02,
Tpaneuun. ®@opmya KPUBOJIMHEWHOM Tparenuy, O IMepeMenieHHd TOYKH. [IOHATHE ONpeeNéHHOr0 WHTErpaa. OK 03, OK 04,
Hriotona — Jleiionnua. ['eomerpuuecknii 1 (GU3MUECKUI CMBICI OmpeneaeHHOro uHTerpana. Popmyma Herorona— 2 OK 05, OK 06,
JleiiOHMIA. OK 07
Tema 7.3 Copaeprxanue yuedOHOro MaTepuajia 2
Heomnpenenennslii u 76 | [loHATHE HEOTPEICICHHOTO HHTETPAIA. OK 01, OK 02,
onpeaeJeHHbI 2 OK 03, OK 04,
HHTErpaibl. OK 05, OK 06,
OK 07
Tema 7.4 Conep:xanue y4eOHOro MaTepuaJia 2
HonnTne 00 77 | TeoMeTpHU4eCKUil CMBICIT OTIPEICIICHHOTO HHTErPaa. OK 01, OK 02,
ornpeeIeHHOM OK 03, OK 04,
MHTerpaJjie KaK IJIOIMAaAH 2 OK 05, OK 06,
KPUBOJIMHEHHOMI OK 07
Tpaneuuu.
Tema 7.5 IIpodeccnoHaIbLHO OPHEHTUPOBAHHOE COAEPKAHME 2
Onpenenennbiii 78 | MpakTuyeckoe 3ansiTue Nel4 OK 01, OK 02,
HHTErpas B AKU3HH. [TeomeTprUecKuii CMBICI OMpeeneHHoro uuTerpana. ®opmysna HetoroHa - Jleiibnumna. Perenne 5 OK 03, OK 04,
3a/1a4 Ha IPMMEHEHHE MHTErpaa Ul BRIUUCIEHUs GU3MUECKUX BEIMYMH U IJIOIIAEH. OK 05, OK 06,
OK 07, 11K 2.3
Tema 7.6 Copaepxanne yueOHOro MaTepHuajia 2
Pewenue 3ana4. 79 | IlepBooOpa3nas ¢ynkuun. [IpaBuna HaxoXkeHUs IEpBOOOpa3HbIX. Ee npumMeHeHune OK 01, OK 02,
IlepBooOpa3Han OK 03, OK 04,
byuxuun, ee 2 OK 05, OK 06,
npuMeHeHHe. OK 07
Paznen 8. Ctenenu u kopuu. CteneHnas GpyHKuus 12
Tema 8.1. Copaepxxanne yueOHOro MaTepHuaJia 4
CTePeHHaﬂ dynkuus, ee | 80 | [TonsTue KOpHs N-0if cTeneHyu U3 AelcTBUTENHLHOrO uncaa. DyHkiuu y = VX UX cBOHCTBA U 5 OK 01, OK 02,
CBOlicTBA. rpaduKL. OK 03, OK 04,
81 | CpoiicTBa KOpHS N-0O¥ CTEIICHH. 2 OK 05, OK 06,
OK 07
Tema 8.2. Conep:xanue y4eOHOro MaTepuaJia 2
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IIpeodpa3oBanue 82 | IIpeoOpazoBaHKe UPPAIIMOHAIBLHBIX BRIPAKCHUH. OK 01, OK 02,
BbIpaKeHHH ¢ KOPHAMH 2 OK 03, OK 04,
N- oii cTeNmeHH. OK 05, OK 06,
OK 07
Tema 8.3 Copaeprxanue yuedOHOro MaTepuaJia 2
CpoiicTBa cTenenu ¢ 83 | [NoHsTHE CTENEHU C JIFOOBIM PallMOHAILHBIM MOKa3aresieM. CTerneHHble (yHKIINY, UX CBOMCTBA U OK 01, OK 02,
PalMOHATLHBIM 1 rpaduKm. ) OK 03, OK 04,
JeHCTBUTEILHBIM OK 05, OK 06,
noKa3aTeJsiMH. OK 07
Tema 8.4 Copaeprxanue yuedOHOro MaTepuajia 4
Pemenne 84 | PaBHOCHJILHOCTh HPPAIIMOHANBHBIX YPABHEHUH M HEPAaBEHCTB. METO/IbI X PEIICHMS. 2 OK 01, OK 02,
HppalHOHATLHBIX 85 | PerieHre HppaMOHAIbHBIX YPABHCHHUI 1 HEPABEHCTB. OK 03, OK 04,
YPaBHeHUIi 1 2 OK 05, OK 06,
HepaBeHCTB. OK 07
Tema 8.5 Conep:xanue y4eOHOro MaTepuaJia 2
CTeneHu U KOPHU. 86 | ITpakTHueckoe 3aHsTHE No OK 01, OK 02,
Crenennast gpyHkuus. Omnpenenenue creneHHoi GyHKIMK. Vcronb30BaHne ee CBOWCTB IIPU PEIICHUU YpaBHEHUH U 2 OK 03, OK 04,
HEPABEHCTB. OK 05, OK 06,
OK 07
Paznen 9. [loka3zaTenbHast pyHKIUS 12
Tema 9.1 Coaepxanne yueOHOr0 MaTepHaJIa 2
IokazaTenbHas 87 | CtemneHb ¢ MPOU3BOJIBHBIM JICHCTBUTENBHBIM MTOKa3aTeseM. OnpeseNieHue MoKa3aTenbHoM 2 OK 01, OK 02,
¢yHxuus , ee cCBOHCTBA. (GyHKIMH, ee CBOUCTBA U rpadMiK. 3HAKOMCTBO C IPUMEHEHHEM TT0KA3aTENBHOM (YHKIMH. OK 03, OK 04,
Penienue nokasaTelbHbIX YpaBHEHUH (QyHKIIMOHAIBHO-TPaUYECKUM METO/IOM. OK 05, OK 07
Tema 9.2 Copepxanne yueOHOr0 MaTepHaJIa 6
Pemenne 88 | IlpakTnyeckoe 3ansiTHe Ne 2 OK 01, OK 02,
NMOKa3aTeJbHbIX PereHne nmokasaTenbHbIX YPaBHEHUI METOJIOM YPaBHUBAHUS [TOKA3aTEIICH. OK 03, OK 04,
YPaBHEHUH 1 89 | MpakTuueckoe 3ausTHE Ne 2 OK 05, OK 07
HEPaBEHCTB. Pemenue nokasarenbHbIX YpaBHEHHIM METO/I0M BBEIACHHSI HOBOM epeMEeHHON, (QyHKIIMOHAIbHO-
rpau4ecKUM METOJIOM.
90 | IpakTnyeckoe 3ansiTHe Ne 2
PemreHne mokasaTenbHBIX HEPABEHCTB.
Tema 9.3 Coaep:xanue yueOHOro MaTepuasa 2
Cucrembl 91 | Pemenue cucTeM IMOKa3aTEbHBIX YpaBHEHHI 2 OK 01, OK 02,
NMOKa3aTelbHBbIX OK 03, OK 04,
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ypaBHenHii. | OK 05, OK 07
Tema 9.4 Copaeprxanne yuedOHOro MaTepuajia 2
Pemenne 3anay. 92 | PemieHue moka3aTeIbHBIX YPAaBHCHUI METOIOM YpaBHHBAHUS [TOKA3aTENICH U METOJIOM BBEICHUS 2 OK 01, OK 02,
IokazaTenpHas HOBOI IIepeMeHHOM. PellieHne mokasarelbHbIX HEPABEHCTB. OK 03, OK 04,
dyHKIUA. OK 05, OK 07
Pasnen 10. JJorapudmel. Jlorapudmudeckast pynkuus 18
Tema 10.1 Copaeprxanue yuedOHOro MaTepuajia 2
Jlorapudm uucaa. 93 | Jlorapudm uncna. JlecITUUHBIN U HATYPAIbHBI JT0rapH (MBI, YUCIIO €. OK 01, OK 02,
JdecaTHYHBIA K 2 OK 03, OK 04,
HATYPAJILHBII OK 05, OK 07
JOorapu(pmMbl, YHCJIO €.
Tema 10.2 Copaepxanne yueO0HOr0 MaTepHaJia 2
CpoiicrBa Jorapudmos. | 94 | CpoiictBa jgorapudmon. Oneparius gorapuGMUPOBAHHUS. OK 01, OK 02,
Onepanus 2 OK 03, OK 04,
JlorapudmupoBanus. OK 05, OK 07
Tema 10.3 Conep:xanue yueOHOro MaTepuaJia 2
Jlorapudpmudeckas 95 | Jlorapudmuueckast GyHKIUS U €e CBOHCTBA. OK 01, OK 02,
(pynkuus, ee cBoiicTBA. 2 OK 03, OK 04,
OK 05, OK 07
Tema 10.4 Coaep:xanue yuefOHOro MaTepuaJa 6
Pemenne 96 | IlonsTue norapudmudeckoro ypapHeHus. Oneparnyst HOTeHIMPOBAHUSL. 2 OK 01, OK 02,
Jorapu(pMHUIecKnX 97 | IlpakTHyeckoe 3ansiTHe Ne OK 03, OK 04,
YPaBHeHHH 1 Tpu OCHOBHBIX MeTO/1a pelIeHus JIorapu(pMUIeCKUX ypaBHEHUH: PyHKIIMOHAIBHO-TpahUIECKUA, 2 OK 05, OK 07
HEPABEHCTB. METO/] MOTCHIIMPOBAHUS, METOJI BBEICHHUSI HOBOW TIEPEMEHHOIA.
98 | Jlorapupmuyeckne HepaBeHCTBA 2
Tema 10.5 Copaepxanne yueOHOr0 MaTepHaJIa 2
Cucremsl 99 | ANropuTM pelIeHus CUCTEMBI ypaBHEHUI. PaBHOCHIIBHOCTD JIOrapru(pMUYeCKrX ypaBHEHUH U HEPABEHCTB OK 01, OK 02,
JorapupmMuiecKux 2 OK 03, OK 04,
YPaBHEHHUIA. OK 05, OK 07
Tema 10.6 IIpodeccnoHAILHO OPHEHTHPOBAHHOE COlePIKAHME 2
Jlorapugmer B npupoge | 100 | Mpaxkruyeckoe 3ausaTue Nel8 OK 01, OK 02,
U TEXHUKe. [Ipumenenne norapudma. Jlorapudmudeckas cnupaib B puponae. Ee maTemaTndyeckue CBOICTBA. OK 03, OK 04,
2
OK 05, OK 07,
1K 2.3.
Tema 10.7 Coaep:xanue y4eOHOro MaTepuasa 2
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Pemenne 3amau. 101 | Jlorapudmudeckas GpyHKIms. Perenue npoctefmmx sorapuMuIecKux ypaBHEHHH. OK 01, OK 02,

Jlorapugmpbi. 2 OK 03, OK 04,

Jlorapugmuyeckasi OK 05, OK 07

byHkums.

Paznen 11. D1eMeHTHI KOMOMHATOPHKH, CTATHCTHKHU W TEOPUH BEPOSITHOCTEl 16

Tema 11.1. Coaep:kanue y4eOHOro MaTepHaJa 4

OcHOBHBIE TOHATHSA 102 | ITepecTaHOBKH, pa3MEIICHUS, COYCTAHU. 2 OK 01, OK 02,

KOMOHMHATOPHKH. 103 | BeuncleHue, IEPECTAHOBOK, Pa3MELIEHH, COUETaHHUA. 2 OK 03, OK 04,
OK 05, OK 07

Tema 11.2 Coaeprxanue yuedOHOro MaTepuajia 2

CoObITHE, BEPOATHOCTD 104 | CoBMeCTHBIC M HECOBMECTHBIC COOBITHS. TE€OpPEMbI O BEPOSITHOCTH CYMMbI COOBITHII. Y CIIOBHAsI OK 01, OK 02,

codprTusi. Ciokenune u BEPOSATHOCTH. 3aBHCHUMBbIE M HE3aBUCUMBIE COOBITHsI. T€OpPEMbI O BEPOATHOCTH MIPOU3BEICHHUS 2 OK 03, OK 04,

YMHOZKEHHE COOBITHI. OK 05, OK 07

BEPOSITHOCTEIA.

Tema 11.3 [IpodeccrnonaabHO OPUCHTUPOBAHHOE COJIEPIKAHUE. 2

BepositHocTh B 105 | IMpakTHyeckoe 3ansiTue Nel9 OK 01, OK 02,

npogeccHoHaIbLHbIX OTHOcHTeNbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTU. CTAaTUCTHUECKOE OIpe/IeiICHHIE 2 OK 03, OK 04,

3ajagax. BepoAaTHOCTH. OLEHKa BEPOSTHOCTU COOBITHS. OK 05, OK 07

Tema 11.4 Conep:xanue ydeOHOro MaTepuaJia 2

Juckpernas cayyainas | 106 | Bujpl cyyaiinbix BenmuuuH. OnpeieeHue JUCKPETHOM CiTyqaiflHOM BETMYMHBL. 3aKOH OK 01, OK 02,

BEJIMIMHA, 32KOH ee pacrpeeneHust AUCKPETHON CIydaifHON BeTnInHbl. Ee YiCI0BbIC XapaKTePUCTHKH. 2 OK 03, OK 04,

pacnpe/eIeHus. OK 05, OK 07

Tema 11.5 Conep:xanue ydeOHOro MaTepuasia 2

3anaun matemaTudeckoii | 107 | Bapuanuonnslii psaj. Ilonmuron yactot u rucrorpamma. CTaTHCTHYECKHE XapaKTEPUCTHKH Psia OK 01, OK 02,

CTAaTHCTHKM. HAOJI0TAEMBIX JTAHHBIX. 2 OK 03, OK 04,
OK 05, OK 07

Tema 11.6 IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COlEPIKAHME 2

CocTaBJieHye Ta0J I | 108 | ITpakTHyeckoe 3ansaTue Ne20 OK 01, OK 02,

AHarpamMM Ha NpaKTHKe. Ilepuunas 00paboTka cTaTUCTHUECKUX AaHHBIX. [ paduueckoe ux npencrasneHue. Haxoxaenue 2 OK 03, OK 04,

CPEHUX XapaKTePUCTUK, HAOTFOTAeMbIX TAaHHBIX. OK 05, OK 07,
1K 2.3.

Tema 11.7 Copaepxanne yueOHOr0 MaTepHaJia 2

Pemenue 3anau. 109 | DnemenTsl KOMOMHATOPUKU. COOBITHE, BEPOITHOCTH COOBITHS. CIIOKEHNE U YMHOKECHUE OK 01, OK 02,

JJ1eMeHThI BEPOSTHOCTEHA. 9 OK 03, OK 04,

KOMOMHATOPHUKH, OK 05, OK 07

CTATUCTUKH U TCOPUH
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BEPOSITHOCTEH. ‘ ‘

Pazzien 12. YpaBHeHHs U HEPAaBEHCTBA 14

Tema 12.1 Coaep:kanue y4eOHOro MaTepuaJa 2

PaBHOCHIBHOCTH 110 | PaBHOCWIIBHOCTD ypaBHEHHIA U HepaBeHCTB. Onpenenenust. OCHOBHbIE TEOPEMbI PABHOCHIIbHBIX OK 01, OK 02,

YPaBHeHUii 1 Hepexojiax B ypaBHEHUAX U HepaBeHcTBax. OOIIUe METOIBI PEIICHHS YPABHEHHIA: TIEPEXO]] OT 5 OK 03, OK 04,

HepaBeHcTB. Obmue paBeHCTBa (PYHKIMI K paBEHCTBY apr'yMEHTOB JIJI1 MOHOTOHHBIX (DYHKITUI, METOJT PA3JIOKCHHS OK 05, OK 06,

METOALI pEINCHMUSI. Ha MHOXKHTENIM, METOJ] BBEICHHS] HOBOH MEPEMEHHOI, (DYHKIMOHATBLHO-TPaQMIECKHI METOI. OK 07

Tema 12.2. I'padpmueckuii | Coaeprxanue yuedOHOro MaTepuasia 2

METOJ pelieHUus 111 | OO6mme MeTo bl PEICHUS] HEPAaBEHCTB: MIEPEX0]l OT CPABHEHHSI 3HAYCHUHN QYHKIINN K CPAaBHEHUIO OK 01, OK 02,

YPaBHeHHii, HEPABEHCTB. 3HAYEHUH apryMEHTOB JIJIsl MOHOTOHHBIX (DYHKITHI, METO] HHTEPBAJIOB, (PYyHKIIMOHATHHO-TpapUIeCKUi 2 OK 03, OK 04,

Metoa. I'paduueckuii MeTo]] pelieHnsl ypaBHEHHI U HEPABEHCTB. OK 05, OK 06,

OK 07

Tema 12.3 Conep:kanue y4eOHOro MmaTepuasa 2

Ypasuenusi u 112 | Onpenenenue momyssi. PackpbiTHe MOIYJIS IO onpeaeeHuro. [Ipocreiinime ypaBHEHHS 1 OK 01, OK 02,

HEPABEHCTBA C MOJYJIEM. HEPABEHCTBA ¢ MOLyJeM. [IpuMeHeHne PaBHOCUIIBHBIX [IEPEXOIOB B OIPENECIEHHBIX TUIAX 2 OK 03, OK 04,

YPaBHEHUI U HEPABEHCTB C MOIYJIEM. OK 05, OK 06,

OK 07

Tema 12,4 Conep:xanue yueOHOro MaTepuaJia 2

Ypasuenusi u 113 | 3nakomcTBO ¢ mapamerpom. [Ipocreiinme ypaBHEHHS 1 HEPABECHCTBA C TAPAMETPOM. OK 01, OK 02,

HepaBeHCTBA C 2 OK 03, OK 04,

napaMeTpamu. OK 05, OK 06,
OK 07

Tema 12.5 IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlEPKAHME 4

CocraBienne u pemenue | 114 | [Ipakruyeckoe 3ansitue Ne21 2 OK 01, OK 02,

npodeccuoHaATBLHBIX Penienue TeKCTOBBIX 33J1a4 MPOPECCHOHATBHOTO CO/IEPKAHMSL. OK 03, OK 04,

32124 ¢ MOMOIIBI0 115 | MpakTu4eckoe 3ansiTue Ne22 ) OK 05, OK 06,

YPABHEHHIA. Pemenne TeKCTOBBIX 3a/1a4 MPO(ecCHOHATIBHOTO COJEPKAHUSI. OK 07,1IK 2.3

Tema 12.6 Conep:xanue ydeOHOro MaTepuasia 2

Pemenne 3ana4. 116 | IIpakTnyeckoe 3ansTHEe Ne23 OK 01, OK 02,

YpasHenusi u OO1mre MeTOIBI PEeIICHUsT ypaBHEHUH. Y paBHEHUS H HEPABSHCTBA C MOJIYJIEM U C ITapaMeTpaMHU. 9 OK 03, OK 04,

HEepaBeHCTBA. OK 05, OK 06,
OK 07

CamocrosTenbHas padoTa (MHAWBHIYIEHOE TPOCKTUPOBAHHKE) 4

[IpomexxyTouHas aTrecranus 12

Bcero: 260 |
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3. YCJIOBHUS PEAJIM3ALIMU TPOTI'PAMMBI IUCIUATIJINHBI

3.1 TpeGoBaHusi kK MATEPHAJIBbHO-TEXHHYECKOMY 00ecre4eHHuI0

I[J'ISI pfaiu3aiiui BCE€X BH0B 3aHHTPII>'I, MpEAYCMOTPECHHBIX npor‘paMMoﬁ JAUCHUITIIMHBI,
HCIOJIB3YHOTCA CICAYIOINUEC CIICHUAJIbHBIC ITIOMCIIICHM A

KabunHeT MareMaTUKU, OCHAICHHBIN

- IOCAJIOYHBIMU MECTaMU T10 KOJIMYECTBY 00 yJarOITUXCs;
- paboYrM MECTOM TPENo/1aBaTe’is;

- MaKeTaMu F€OMETPUUYECKUX TE,

- IJIaKaTaMU JUCLUILIMHEL «MaTteMaTHuka.

3.2 YueOHO-MeTOIMYeCKOe ofecreyeHune
Jns peanuzanuu nporpaMmbl OuOInoTedHsiit (oH1 00pa3oBaTeIbHON OpraHU3aIlui UMEET

IICYaTHBIC U NHBIC 06paSOBaTeHBHBI€ u I/IHCI)OpMaI_[I/IOHHBIe PECYPChI, pPCKOMCHAYCMBIC IJId UCITOJIb30BaAHUA
B o6pa30BaTean0M mponecce

3.2.1 OCHOBHBIC HCTOYHHUKH:

1. bapun, U. . Maremaruka uisi TEXHUYECKHX KOJUIC/KEH M TEXHUKYMOB : YU€OHHK M TPAKTHKYM
JUIg cpeHero npodeccnoHalbHOro 00pasoBanus. - Mocksa : M3narensctBo FOpaiit, 2019. — 397
c. - DOBC [IOpaiit — Pexum pgocryma: https://biblio-online.ru/viewer/matematika-dlya-
tehnicheskih-kolledzhey-i-tehnikumov-434618#page/12

2. Boromosnos, H. B. Maremaruka : y4eOHUK Ui CPEIHEr0 MpodeCcCHOHAILHOr0 00pa3oBaHUs. -
Mocksa: U3narensctBo HOpaiit, 2019. — 401 c. - DBC Opaiit. — Pexum nocryma: https://biblio-
online.ru/bcode/433286

3.2.2 JlonoTHUTEIbHbIE HCTOYHUKHM
1. H.B. Boromonos «C6opHuK 3a1a4 1o Maremaruke». — M.: [lpoda, 2020.
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4 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCHUITJINHBI

Kon u HauMeHOBaHUE Pasnen/Tema Pesynerar 00yueHus TuI OLIEHOYHBIX MEPOIIPUATUS
(hopMupyemMbIx
KOMIIETEHITUI
OK 01 BeiOupars Paznen 1. Brioupaet CIIOCOOBI Y CTHBIN OMPOC
crrocoOwl permenust  [Tema 1.1, 1.2, 1.3, 1.4 pemenns 3ana4B gopme nmpakTUIecKoi
3amaq 1.5, 1.6. podeccuoHaaIbHON OJATOTOBKH
npodeccuonansHoi  Paznen 2. NEATEILHOCTH [TpoMeKyTOUHAas aTTeCTaIus
IeATCIbHOCTH Tema 2.1, 2.2, 2.3, 2.40pUMEHUTEIHLHO K
[IpUMEHUTEIbHO K 2.5, 2.6. Pa3IMYHBIM KOHTEKCTaM
[Pa3TUYHBIM Paznen 4.
KOHTEKCTaM Tema 4.1, 4.2, 4.3, 44,
4.5, 4.6, 4.7, 4.8, 4.9,
4.10, 4.11.
Pazngen 5.
Tema 5.1, 5.2, 5.3, 54,
5.5, 5.6, 5.7, 5.8, 5.9,
5.10, 5.11.
Paznen 6.
Temsbr 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11, 6.12, 6.13,
6.14, 6.15, 6.16, 6.17.
Pazmen 7.

Temur 7.1, 7.2, 7.3, 7.4,
7.5, 7.6.

Pazmen 8.

Temnr 8.1, 8.2, 8.3, 8.4,
8.5.

Pazmen 9.

Temn1 9.1,9.2,9.3,9.4.
Paznen 10.

Temer 10.1, 10.2, 10.3,
10.4, 105, 10.6 , 10.7.
Paznmen 11.

Temer 11.1, 11.2, 11.3,
11.4, 115, 116 , 11.7.

Paznen 12.

Temsr 12.1, 12.2, 12.3,

124,12.5,12.6.
OK 02 Wcnons3oBats Pazgen 1. lcrone3yeT coBpeMEHHBIE|Y CTHBIN OIpOC
COBPEMEHHBIE Tema 1.1, 1.2, 1.3, 1.4,cpencrtBa noucka, ananmuzaB ¢opme mpakTUYECKOn
Cpe/ICTBa MOUCKa, 15,16. 144 MHTEPIPETAUMHUIONTOTOBKH
aHaIn3a U Paznen 3. nH(pOpMaIuy, U TpoMeskyTOTHAs ATTeCTAIHS
MHTEpHpETaluu Tewmst 3.1, 3.2,3.3,3.4. mHDOpMAIMOHHEIE
MHQOpMAIH, 1 Paznen 4. TEXHOJIOTUU TUTST
uHpopMarmonneie  Temsr 4.1, 4.2, 4.3, 4.4 |BbINONHEHUS 3aj1ayl
TEXHOJIOTHH JIJIS 4.5, 4.6, 4.7c, 4.8, 4.9,npodeccroHanbHOM
BeInoyiHeHMs 3agay  4.10, 4.11. eaTeIbHOCTH

podeCcCHOHATEHOM
NEeSTeNIbHOCTH

Pazmen 5.
Temer 5.1, 5.2, 5.3, 54,
5.5, 5.6, 5.7, 5.8, 5.9,
5.10, 5.11.
Paznen 6.

Temsr 6.1, 6.2, 6.3, 6.4,
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6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11, 6.12, 6.13,
6.14, 6.15, 6.16, 6.17.
Paznen 7.

Temer 7.1, 7.2, 7.3, 7.4,
7.5, 7.6.

Paznen 8.

Temnr 8.1, 8.2, 8.3, 8.4,
8.5.

Paznen 9.

Temnr 9.1,9.2,9.3,9.4.
Paznen 10.

Temsr 10.1, 10.2, 10.3,
10.4, 10.5, 10.6, 10.7.
Pazmen 11.

Temsr 11.1, 11.2, 11.3,
11.4,11.5,11.6, 11.7.

Paznen 12.
Temsr 12.1, 12.2, 12.3,
12.4,12.5, 12.6.

OK 03 IlnanupoBaTh
U pean30BbIBATh
coOCTBEHHOE
MpodhecCHOHANTBHOE U
TMYHOCTHOE
pas3BuTHE,
MpeANPUHUMATETHCK
VIO IESITeIBHOCTD B
poheCCUOHATBHON
cdepe, UCTI0Ib30BaTh
SHAHUS 110
(huHaHCOBOM
r'PaMOTHOCTH B
[PA3JIMYHBIX
PKN3HCHHBIX
CUTyaluAax

Paznmen 1.

Tema 1.1, 1.2, 1.3, 1.4,
15,16

Paznmen 2.

Tewmer 2.1, 2.2, 2.3, 2.4,
2.5, 2.6.

Paznmen 3.

Temsr 3.1, 3.2, 3.3 I1-o/c,
3.4,

Pazmen 4.

Temnr 4.1, 4.2, 4.3, 44,
4.5, 4.6, 4.7, 4.8, 4.9,
4.10, 4.11.

Pazgen 5.

Temnr 5.1, 5.2, 5.3, 54,
5.5, 5.6, 5.7, 5.8, 5.9,
5.10, 5.11

Pa3nen 6

Temsr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11, 6.12, 6.13,
6.14, 6.15, 6.16, 6.17.
Pazmen 7.

Temur 7.1, 7.2, 7.3, 7.4,
75,76

Paznen .

Temser 8.1, 8.2, 8.3, 8.4,
8.5

Pazgen 9.

Temser 9.1,9.2,9.3,94
Paznen 10.

Temsr 10.1, 10.2, 10.3,
10.4, 10.5, 10.6, 10.7.
Pazmen 11.

Temer 11.1, 11.2, 11.3 TI-

[Inanupyer u
[pean3oBBIBACT
coOCTBEHHOE
MpodeccnoHanbHOe U
JIMYHOCTHOC PA3BUTHUC,
[peATPUHIMATEIBCKYIO
JACATCIIBHOCTD B
podeccuoHambHON
cdepe, UCTIONB30BaTh
3HAHUS 110 (PMHAHCOBOM
T'PaMOTHOCTHU B
Pa3ITMYHBIX KU3HEHHBIX
CHUTYAIHIX

o/c, 114, 11.5, 11.6,

'Y CTHBII OIIpoOC
B ¢opme mpakTuueckoit
MOJITOTOBKU

HpOMC)KYTO‘{HaH arrecranusa
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11.7.

Pazmen 12.

Temer 12.1, 12.2, 12.3,

12.4,12.5,12.6.
OK 04 Dddextusro [Pazgen 1. D¢ dexkTHBHO 'Y CTHEIH oTIpoc
B3anMoeiicTBoBaTh u{Tema 1.1, 1.2, 1.3, 1.4, |[B3auMojelCTByeT U B popme mpakTudeckoit
paboraTh B 1.5, 1.6. paboTaeT B KOJUIEKTHBE M |[[[OrOTOBKH
KOJIJIEKTUBE U Paznen 2. KOMaH]Ie [TpOMEsKyTOHAS ATTECTAIIS
KOMaHJIe Temsr 2.1,2.2,2.3, 2.4,

2.5, 2.6.

Paznen 3.

Temnr 3.1, 3.2, 3.3, 3.4.

Paznen 4.

Temn1 4.1,4.2,4.3,4.4,

4.5,4.6,4.7,4.8, 4.9,

4.10, 4.11.

Pazngen 5.

Temnr 5.1,5.2,5.3,54,

5.5,5.6,5.7,5.8, 5.9,

5.10, 5.11.

Paznen 6.

Temser 6.1, 6.2, 6.3, 6.4,

6.5, 6.6,6.7,6.8, 6.9,

6.10, 6.11, 6.12, 6.13,

6.14, 6.15, 6.16, 6.17.

Pazgen 7.

Temnr 7.1,7.2,7.3,7.4,

75,7.6

Pazgen 8.

Temser 8.1, 8.2, 8.3, 8.4,

8.5.

Pazgen 9.

Temsr 9.1,9.2,9.3,9.4.
OK 05 Pazmen 1. OCyIecTBIsACT YCTHYIO U |Y CTHBIM OIIPOC
OCyIIeCTBIAT Tema 1.1,1.2,1.3, 1.4, |[muceMeHHYIO B popme mpakTuueckoit
YCTHYIO U 15, 1.6. KOMMYHHKAIIHIO Ha [MOITOTOBKH
MHUCEMEHHYIO Pasznen 4. rOCYIapCTBEHHOM A3bIKE  [[TpoMeKyTOIHAS ATTECTAIS
komMmyHuKanmio Ha [Temsl 4.1, 4.2,4.3, 4.4, [Poccutickoii @eaepanuu ¢
rOCy/IapCTBEHHOM 4.5,4.6,4.7,4.8, 4.9, YIE€TOM OCOOCHHOCTEMH

s13pIKe Pocchiickoi
Denepaliui ¢ y4eTOM
0CcO0EHHOCTEH
COLIMAJILHOIO U
KYJIBTYpHOTO
KOHTEKCTA

4.10, 4.11.

Pazgen 5.

Temnr 5.1,5.2,5.3,54,
5.5,5.6,5.7,5.8, 5.9,
5.10, 5.11.

Paznen 6.

Temsr 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8,6.9,
6.10, 6.11, 6.12, 6.13,
6.14, 6.15, 6.16, 6.17.
Pazgen 7.

Temnr 7.1,7.2,7.3,7.4,
7.5, 7.6.

Pazgen 8.

Temsr 8.1, 8.2, 8.3, 8.4,
8.5.

Pazgen 9.

COLIMAJIBHOTO U
KYJIbTYPHOT'O KOHTEKCTa
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Temnr 9.1,9.2,9.3,9.4.
Paznen 10.

Temsr 10.1, 10.2, 10.3,
10.4, 10.5, 10.6, 10.7.
Pazmen 11.

Temsr 11.1,11.2, 11.3 I1-
o/c, 11.4,11.5,11.6,
11.7.

MPUMEHSTH 3HAHUS
00 M3MEHEHUH
KJIUMaTa, IPUHITUTIBI
OEPEKITUBOTO
MTPOU3BO/ICTBA,

b eKTUBHO
JIeliCTBOBATH B
Upe3BBIYAITHBIX
CUTYaIUsIX

Tewmsr 2.1,2.2,2.3,2.4,
25,26

Paznen 3.

Temsr 3.1,3.2,3.3,34
Paznen 4.

Temer 4.1,4.2,4.3,4.4,
4.5,4.6,4.7,4.8, 4.9,
4.10, 4.11.

Pazmen 5.

Temnr 5.1,5.2,5.3,5.4,
5.5,5.6,5.7,5.8, 5.9,
5.10, 5.11

Paznen 6.

Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7c, 6.8, 6.9,
6.10, 6.11, 6.12, 6.13,
6.14, 6.15, 6.16, 6.17.
Paznen 7.

[IPUMEHSTH 3HaHUSI 00
M3MEHEHUU KJIMMAara,
[TPUHITUTIBI
OEepeKITMBOTO
[IPOM3BOCTBA,

A deKkTUBHO
NICHICTBOBATh B
Ype3BbIYaHbIX
CUTYaIUsX

Pazmen 12.
Tembr 12.1, 12.2, 12.3,
12.4,12.5,12.6.
OK 06 IIposBsates  [Pasgen 1. [IposiBiseT rpakIaHCKO- |Y CTHBIN OIpoc
rpak1aHCKO- Tema 1.1,1.2,1.3,1.4, |marpuoTU4ecKyro B dbopme npaxkruueckoi
MaTPUOTUYECKYIO 1.5, 1.6. [O3ULMIO, IEMOHCTPHUPYET [[TOATOTOBKU
[MO3UILINIO, Paznen 4. OCO3HAHHOE MOBE/ICHHUE Ha [TpoMesKyTOIHAS ATTECTALS
TIEMOHCTPHUPOBATH Temer 4.1,4.2,4.3,4.4, |ocHOBE TpaaWIIMOHHBIX
OCO3HAHHOE 4.5,4.6,4.7,4.8, 4.9, 00IIIEYCIIOBEYCCKUX
roseneuue Ha ocuose |4.10, 4.11. LICHHOCTEH, B TOM YHCIIC C
TpaAULIIOHHBIX Paznen 5. Y4ETOM FapMOHU3ALHNH
oO1euenoBeyeckux |(Temer 5.1, 5.2, 5.3, 5.4, |MeXHAIMOHAIBHBIX U
[ICHHOCTEH, B TOM 5.5,5.6,5.7,5.8, 5.9, MEKPEITUTHO3HBIX
YHCIIE C YIETOM 5.10, 5.11. OTHOIIIEHUH, IPUMEHATH
rapMOHU3ALUU Paznen 6. CTaHIAapThI
MEKHAITMOHAIBHBIX U [Tembl 6.1, 6.2, 6.3, 6.4, [aHTUKOPPYILIMOHHOTO
MEKPEITUTHO3HBIX 6.5, 6.6, 6.7, 6.8, 6.9, OBEICHUS
OTHOILIEHUH, 6.10, 6.11, 6.12, 6.13,
[IPUMEHSTh 6.14, 6.15, 6.16, 6.17.
CTaHJapThI Pasnen 7.
aHTUKOppynuuoHHor (Temsl 7.1, 7.2, 7.3, 7.4,
0 [TOBEIEHUS 7.5, 7.6.
Paznen 12.
Temsr 12.1, 12.2, 12.3,
12.4,12.5,12.6.
OK 07 Paszmen 1. ConeiicTByeT 'Y CTHBII ompoc
ConeticTBoBath Tema 1.1, 1.2, 1.3 TI-o/c, [coxpaneHu0 B Qopme npakTHyeckoii
g?(xp?xfze}gmgﬁ . 1.4,15,1.6 OKPYIKAIOLIEl CPeibl, TIOATrOTOBKH
pef:)}}f,pcocgfepemgﬂﬂn }c;, Pazmen 2. pecypcocBepekeHHIO, [TpoMerxyTouHast aTTeCTaIus
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Temnr 7.1,7.2,7.3,7.4,
75,76

Paznen 8

Temnl 8.1, 8.2, 8.3, 8.4,
8.5

Paznmen 9

Tembr 9.1,9.2,9.3,9.4
Paznen 10.

Temsr 10.1, 10.2, 10.3,
10.4, 10.5, 10.6, 10.7.
Paznmen 11.

Temser 11.1,11.2, 11.3,
11.4,11.5,11.6, 11.7.
Pazmen 12.

Temnr 12.1,12.2, 12.3,
12.4,12.5,12.6.
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MHUHUCTEPCTBO OBPA30BAHUSA KPACHOAPCKOI'O KPASL

KpaeBoe rocyiapcTBeHHoe 01/1:keTHOe npodeccnoHaIbHOEe 00pa3oBaTeIbHOE YUpeKIeHne
«KpacHosIpcKHiT MOHTAKHBIH KOJLJIEIN)

(I)OH}] OIICHOYHBIX CPCACTB TEKYILICI'O KOHTPOJIA U
HpOMe)I(yTO‘IHOﬁ arrecraumm J1MCuMIJInHe

I1.01 MATEMATHUKA

Ju1s ipoeccun
21.01.01 OnepaTop He(pTAHBIX U Ira30BbIX CKBAXKHUH

T'ox Habopa — 2023

Kpacnosipck 2025
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1 IMacnopT GoHAA OLIEHOYHBIX CPEICTB JUCIHIIMHBI

1.1 Ob6aacTs npuMeHeHus1 GOHIA OLIEHOYHBIX CPEICTB

(DOH[[ OLCHOYHBIX CPCACTB NMPCAHA3ZHAYCH IJI OLICHKHU PE3YJILTATOB OCBOCHUA JUCHUIIIIMHBI MaTCMAaTHUKaA

Kon u HanmeHoBaHue OcHOBHBIE Tun 3aganusa ®dopma aTTecTaunu
¢)0PMHPYGMBI“X MOKa3aTeNN (B COOTBETCTBHH C Y4ECOHBIM ILJIAHOM )
KOMITCTEHIIU I OLIEHKH _

Tekymuit koHTposb |[Ipomexyrounas
pe3yJiibTaTa u ux
aTTecTaus
KpUTEpUU

OK 01 Bri6upats crioco6s! |[IpaBuiIbHO 113 Onenka pe3ynbTaToB
pemieHus 3a1aq perraer BBITTOJTHEHUSI
npoQecCHOHANIBHOM MPUKJIATHbIE MPAKTUYECKOT O
ACATEILHOCTH 3a/aud B 00JIacTH 3aHATUS
TPUMCHHTCIBHO K npodeccHOHaTbH OneHKa pe3yabTaToB
pa3IHYHBIM KOHTEKCTaM . N

Oil AeSATETbHOCTH. CaMOCTOATEJIbHOM

paboThI
YCTHBIN Onpoc

OK 02 Hcnonp3oBath Hcnone3yer 113 OneHka pe3ynbTaToB
COBpPEMECHHBIC CPEACTBA COBPEMCHHBIC YO BBIIIOJIHEHUS
MOMCKa, aHaJIu3a U CpelICTBa  IOMCKA, IPAKTHYECKOTO
HUHTEPIPETALH aHam3a u
uHpopmanuu, u HHTEpPIPETAIIN
WHPOPMAaITUOHHBIE WHPOPMALUH, u
TCXHOJIOTUU IJIA I/IH(bOpMaIH/IOHHI)IC
BBITIOJTHEHHUS 33,144 TEXHOJIOTHH IS
npodeccuoHanTbHOM BBITIOJTHEHHS 3a/1a4
NESATSILHOCTH npodecCuoHaIbHON

JIEATELHOCTH
OK 03 ITnaHupoBaTh 1 [Mnanupyer u 113 OreHka pe3yabTaToB
PEeanr30BbIBATH PCaIN30BbBIBACT BBITNIOJIHEHUS
COBCTBEHHOE cobeTseHHOe IPaKTHYECKOTO DK3aMeH

npodeccuoHabHOE
po(heCcCUOHATIBHOE U " IHYHOCTHOR
JINYHOCTHOE Pa3BUTHE, pasBHTHE,
NPEANPUHIMATENBCKYIO  [IpeANPUHMMATENLC
OEATENBHOCTE B Ky10 ACATCIbHOCTD
npodeccuonansHoi chepe, |B .
HCTIOMb30BATE 3Hanms o | POPECCHORATLHOMR
(HHAHCOBOM IPaMOTHOCTH ;%)Egi;zolaan
B PA3JIMYHBIX KUSHEHHBIX  |gp0wn o 1o
CUTyaluAX (hmHAHCOBOM

IPaMOTHOCTH B

pa3IAYHBIX

JKN3HCHHBIX

CHTYAIHSX
OK 04 D¢ dexTuBHO OddexTuBHO 113 OneHka pe3yapTaToB
B3aMMOJICHUCTBOBATh U B3aUMOJCUCTBYET U BBIIIOJIHEHUS
paboTarh B KOJUIEKTHBE U |paboTaet B IPAKTHYECKOTO
KOMaH 1€ KOJUIEKTHBE "

KOMaHJI€
OK 05 Ocy1ecTBiusiTh OcymecTBisier 113 Onenka pe3ynbTaToB
YCTHYIO U IUCHBMEHHYO YCTHYIO u BBIIIOJTHEHUS
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KOMMYHHUKAIIUIO Ha MMUCHEMEHHYIO MIPAKTUYECKOTO
TOCy/IJapCTBEHHOM SI3bIKE  |KOMMYHHUKAIMIO Ha
Poccuiickoit @enepaiiuu ¢ [rocygapCTBEHHOM
Y4ETOM OCOOCHHOCTEH s3p1ke  Pocculickoit
COIIMAJILHOTO U ®denepanuu c
KyJIbTYPHOTO KOHTEKCTa  |yIETOM
0COOCHHOCTEH
COLIMAIBHOTO u
KYJIBTYPHOTO
KOHTEKCTa
OK 06 IIposBisaTh [posiBisieT 113 OneHka pe3yabTaToB
rpaxJaHCKO- rpax1aHCKO- YO BBIITOJTHCHUS
MAaTPUOTHIECKYTO MATPHOTHYECKYIO IPAKTHYECKOTO
MTO3UIHIO, MTO3UIIHIO,
JIEMOHCTPHUPOBAThH JIEMOHCTPHPYET
OCO3HaHHOE TIOBEJICHNE Ha |0CO3HAHHOE
OCHOBE TPaJAMIIMOHHBIX MOBEICHUE Ha
00IIIeUeTOBEYECKIX OCHOBE
[IEHHOCTEH, B TOM YHCIIE C |TPaJAUIIMOHHBIX
Y4eTOM rapMOHH3AIIH 00IIIeYeTI0BEYeCKIX
MEXHAIIMOHAJILHBIX H LIEHHOCTEH, B TOM
MEXPEITUTHO3HBIX quclie C  Y4eTOM
OTHOIIIEHUH, IPUMEHATh  |TaPMOHHU3AIIUN
CTaHIapThI MEXHAIIMOHATbHBIX
AHTUKOPPYIIIMOHHOTO Y MEKPEITUTHO3HBIX
TIOBEICHHUS OTHOIIICHHUH,
MIPUMECHSTh
CTaHIapThI
AHTHKOPPYIIIHOHHO
T'O TIOBEJICHUS
OK 07 CopneiicTBOBaTbH CogpeiicTByer 113 Onenka pe3ynbTaToB
COXpPaHCHHIO OKPYXKaroIeH ([COXPaHCHUIO BBIIIOJIHEHUS
CpCap, OKpYXKatolleH MPAKTUYECKOTO
pecypcocOepexeHuto, CpPeIbl,
MPUMEHSThH 3HAHUS 00 pecypcocoepexeHu
M3MEHEHUH KJINMATa, 10, MIPUMEHSIET
TIPUHIIUTIBI OEPEKIIMBOTO  |3HAHHS 00
MIPOU3BOJICTBA, M3MEHEHUHU
3¢ (heKTUBHO JIEHCTBOBATH B|KIMMATa,
YpE3BBIYAMHBIX CUTYAIUSIX |[IPUHITHAITBI
OepeKIINBOTO
MIPOU3BOJICTBA,
a¢hekTHuBHO
JIEUCTBOBATH B
YpE3BbIYANHBIX
CUTYAIHSIX

2 ®opMbI aTTECTAIUA

2.1 Tekyumii KOHTPO.JIb
2.1.1 3ananus Ha npakrudeckux 3auaTusx (I13) (B popme npakTHYECKOi MOATOTOBKH)
IIpumepHbIe 3a1aHU:
[TpaxTrueckoe 3ansatue Ne 9 «Hanmenbiiee n HanOosblIee 3HAYCHUE (PYHKIIUN
1. HaiimuTte mpou3BOHYIO CIIOKHOU (DYHKITUH:



1) y=§+3\/;—t92x—3X 16)y=sin3x—1+6\/;—£“X
X

el s) el
3) y=(3x° +8x% +7x% —/3)° 18) y=(8x°® —25x* —8x +r)°
4) y=~/2-5x+(3x—5)° 19) y=(3-8x)° +/5—2x
5 y_ (-5 _(4-8&)’
(2x-4)’ 20 (6-5x)’
y=§_2\/§+cosgx_ﬁx y=—£’+2\/;—ctg.’:’»x+5X
6) = X 21) X
7) y:sin(x—z—”j—ctg(x+5—”j y=tg[X+Z)—Sin[X—£j
3 6 22) 4 3
8) y=(4><6—7x2+9x+%j4 23y ¥=[-2¢7 +ax° - Vx|

9) y=(9x-1)° +/5-x2 24) y=(8x—7)> ++9—3x

Kpurepun onenuBanus:

Onenka «5» cTaBUTCA, €ClId 00Y4arOLUiiCs BBIOIHIII BCE 33/1aHUS BEPHO.

Omnenka «4» cTaBUTCA, €CIIM 00YJaIOIIUIICS BBITOIHIII PpaBWiIbHO HE MeHee 50 % 3ananuii.
Onenka «3» cTaBUTCA 32 pabOTy, B KOTOPOi IPaBUIILHO BhINOJHEHO HEe MeHee 30% 3anaHuil.
Orenka «2» cTaBuTCs 3a paboTy, B KOTOpO# He BhITIOHEHO Oosee 70% 3amanmid.

2.1.2 YcTHbIii onpoc

ITpuMepHbIe BOIPOCHI:

B uem ominumne HanOompiero 3Ha4eHUs PyHKIUU OT MaKCUMAJIbHOTO?

B xakux Toukax HEOOXOJMMO BBIYMCIUTH 3HaU€HHE (PYHKIUU MPU HAXOXKICHUU HanOOMbIIEro,
HAaUMEHBIIETO 3HaYEeHUN?

Kakas Touka Ha3pIBaeTCs KPUTUUECKOMN?

Kak Heo6xo1MMo MOCTYNUTh, €CIIM KPUTHYECKasi TOKA HE IPUHAIIIEKUT OTPE3KY?

Kpurtepuu onennBanus:

OreHka «5» cTaBUTCS, €CIM 00Y4aroLIMiics OTBETUII Ha BCE BONIPOCHI BEPHO.

Onenka «4» craBuUTCS, eciau OOYJarOIIMICS OTBETWJI TpaBWIBHO He MeHee, yeM Ha 50%
BOIIPOCOB.

Omnenka «3» cTaBUTCA , €clii oOydarommiicss orBeTis1 Ha He MeHee 30% BOMPOCOB.

OneHka «2» cTaBUTCS, €CJIM HE OTBeYeHO Ha Oonee 70% BOmpocos.

2.2 IIpome:kyTOYHAS aTTeCTaAllUsA
dopma NpOMEKYTOUHOM aTTECTALHUU: DK3aMEH

2.2.1 TlpuMmepHBIid PK3aMEHAIMOHHBIA OMIIET K TPOMEKYTOYHOH aTTeCTAalluu 110 AUCIUILTHHE:
2

lim =1
. o ® 22
1. [Ipenen Gpynkuuu oxHoM nepemenoi. Teopemsl 0 mpenenax. Boraucaute: *>© " +1
2. WuTterpan. 3amena nepemenHoit. Haiftu neonpenenennsiii uaterpan: [ (5x — 7)°dx,
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3. KowmmiekcHbie umcna, NEUCTBUS HaJ KOMIUIGKCHBIMH uuciaamMu. Haiinure yacTtHOe ABYX

2,=1+2i,2,=-4+2i

KOMIIJICKCHBIX YHCCJI

Kpurepun onenuBanus:

Onenka «5» CTaBUTCS, €CJIM 00yUYaIOLTUIICS BEPHO BBIMOJIHUI TPHU 3aaHMUSL.
Onenka «4» cTaBuTCS, €CIM 00yUYaIOLIUIICS BBIIIOJIHUI BEPHO J1Ba 33 JaHUS.
Onenka «3» CTaBUTCS 32 OTBET, B KOTOPOM MPABUIIBHO BBIMOJIHEHO OHO 3aJjaHHeE.
OueHka «2» cTaBUTCS 32 paboOTy, B KOTOPOI HE BBHIMOJIHEHO HA OIHO 33JIaHUE.

MNognuncaHo undppoBoON NOANNCHIO:

KoHoBanoBa CBeTNAHA Konosanosa Ceetnana

HukonaeBHa HukonaesHa
HaTta: 2025.06.10 15:02:08 +07'00'
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