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COJNEPKAHHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEW ITPOTPAMMBI YYEBHOM
TACIHATITAHBI

CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIUATLIUHBI
YCJIOBUS PEAJIM3AIIAY YUYEBHOM JTUCIUILIAHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB YUEBHOII OCBOEHUSI
JUCHUIINHbBI



1.  OBLIAM

XAPAKTEPUCTHUKA

PABOYEN

IMPOI'PAMMBbI YYEBHOH

(OBIIEOBPA30OBATEJILHON) JUCHMILIMHEI «MatemaTnka»

1.1. MecTO JUCUMIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl:

VYuebnas (0OiiecoOpa3oBareibHast) UCHUIUIMHA «MaTeMaTuka» SBISETCs 00s3aTeIbHON 4acThiO
00111e00pa30BaTEeIbHOTO IUKJIA OCHOBHOM 00pa3zoBarenbHON nporpamMmbl B cooTBeTcTBHH ¢ PT'OC CITO
o criermanbHOcTH 39.02.01 ConmanbHas paboTa.

1.2. Heab» u 1IaHWUpyeMble

JAUCHHUIIIMHBI:

pe3yJbTaThl OCBOEHHSA

1.2.1. lleab 001meo0pazoBaTebHOM TUCHUILIHHBI
Lenb muciuminHbl «MaTeMaTHKa):

y4eOHOi (00mieoOpa3oBaTeILHOM)

— copMupoBaTh mpecTaBIEHUE O COMHUAIBHBIX, KYJIbTYPHBIX H HCTOPUYECKHX (haKTopax

CTaHOBJICHUA MAaTCMAaTHUKU,

- C(bOpMI/IpOBaTB JIOTHYCCKOC, AJITOPUTMHUUYCCKOC U MAaTCMATHUYCCKOC MBIIIJICHHC,

— C(bOpMI/IpOBaTI) YMCHHUEC NPUMCHATD IMOJIYYCHHBIC 3HAHUSA TP PCIICHUU PAa3JIMYHBIX 3a/1a4,

- C(bOpMI/IpOBaTB npeaACTaBJICHUEC O MATCMATHUKEC KaK YaCTU O6H.I€‘1€J'IOB€LI€CKOI‘/'I KYJIbTYPHI,

YHUBCPCAJIBHOM SA3bIKC HAYKH, ITO3BOJISIFOIIEM OIMUCHIBATH U U3YUATh PCAJIbHBIC ITPOLICCCHI U SABJICHUS.

1.2.2. Ilnanupyembie pe3y/ibTaThl OCBOCHHS 0011e00pa30BaTeJIbHON JUCHUILIMHBI B COOTBETCTBUM
¢ ®IroC CHO u na ocaope ®IrocC COO
Ocoboe 3HaueHNe AUCIUIUIMHA UMeeT rpH (hopmupoBanmnu u pazputun OK.

O0mue KOMIeTeHINHN

Ilnanupyemble pe3yJibTaThl 00y4eHH S

npodecCHOHAIBHON e TeNbHOCTH,
OBnanenue YHHUBEPCAIbHBIMU
y4eOHBIMU M03HABaTENbHBIMH
JNEUCTBUSAMU:

a) 0a30BbIE JIOTMYECKUE ICHCTBUSL:

- caMmocCTosITeTbHO (opMyJIHpOBaTH U
aKTyaJIn3upOBaTh npobiemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYyIIECTBEHHBIH
MPU3HAK WIA  OCHOBaHWS  JJIst
CpaBHEHHS, KJaccupuKaum u
0000I1IeHNS;

- ompeneNarh IeNH JeSTeJIbHOCTH,
3aJaBaTh MapaMeTpbl M KPUTEPUH HX
JOCTHKEHHUS;

Oommue JucuuninHapHblie
OK 01 BreiOupath |- TOTOBHOCTH K TPYHYy, OCO3HAHHE |-BJIAJCTh METOJIaMU1 JI0Ka3aTeJbCTB,
CHOCOOBI peleHus 3a/a4 | IEHHOCTH MacTepCTBa, TPYAOII00HE; aNropuTMaMH  pelIeHus 3aJady; yMEHHe
npoeccuoHaIbHON - TOTOBHOCTH K aKTHBHOH JESITEIHLHOCTH | (OPMYITHPOBATE ONpEAENCHHs, aKCHOMBI U
JeSTeTLHOCTH TEXHOJIOTHYECKOW | COIMAJILHOMN | TEOPEMBI, TPUMEHSATh WX, MPOBOJIUTH
MIPUMEHUTENHHO HaIpaBJIeHHOCTH, CIOCOOHOCTS | I0Ka3aTelbHbIE  pacCyKAEHHs B  XOJe
K Pa3TUYHBIM | HHUIIMUPOBATB, TJIAHUPOBATH U | pelIeHus 3a1adq;
KOHTEKCTaM CaMOCTOSITENTLHO ~ BBITIONHATH  TaKylo |- YMETh OIEPUPOBATh IOHSATHAMU: CTEIIEHb
JIeSITeIbHOCTD; YHcha, norapudm YHCha; yMeHHe
- UWHTEpeC K pa3NUYHbIM cdepaM | BHIIOJIHATh  BBIUMCIICHHE  3HAYCHUH U

npeoOpa3oBaHus BHIPAXKEHUI CO CTEMEHIMH
u sorapupmMamu, npeoOpa3oBaHusl JAPOOHO-
panroOHAJIbHBIX Bpra)KeHHfI;

- yMeThb  ONEpPHPOBATh  TOHATHUSIMHU:
panuoHabHEIE, UppalOHAIBHBIC,
MOKa3aTelbHbIEe, CTEICHHbIC,
Jorapu(MUYECKHe,  TPUTOHOMETPUUECKHE
ypaBHEHHMSI H HEPABEHCTBA, UX CUCTEMBI;

- YMETh OTIEPUPOBATH MOHATUAMH: (QYHKITHS,
HempepeiBHas  (QYHKOMS,  TPOU3BOIHAS,
nepBooOpasHas, OINpeeiICHHbIH HHTErpal;
YMETH HaXoOaUThb ITPOU3BOJHBIC
JJIEMEHTAaPHBIX byHKIUH, HCIIONB3Ysl
CIIPaBOYHBIC MAaTEpHAIIbl; HUCCIEAOBATH B
npocTedmmx  ciydasx  GyHKumm  Ha




- BBUIBISIT  3aKOHOMEPHOCTH U
MPOTHUBOpPEYH B  paccMaTPUBAEMBIX
SIBIICHUSIX;

- BHOCUTBH KOPPEKTHUBHI B IEATCIHLHOCTD,
OIICHWBAaTh COOTBETCTBUE PE3yJIbTAaTOB
IIEJIIM, OIICHMBATh PHUCKHU TIOCIEACTBHI
JIeSITCIIbHOCTH,

- pa3BUBAaThb KPEATUBHOE MBIIUICHHUE
TP pEIICHUH KU3HEHHBIX TIPO0IIeM

0) 6a3oBbIC UCCIICZIOBATEIbCKHUEC
JIEUCTBUA:
- BJIajeTh  HaBBIKAMH  y4eOHO-

HCCIIEJIOBATENIbCKOM M MPOEKTHOM
JIESATEIIbHOCTH, HABBIKAMH pPa3pelICHUS
mpooIeMm;

- BBIBIAITE TPHYUHHO-CIICICTBEHHBIC
CBSI3W H  aKTyaJu3upoBaTh 3ajauy,
BBIIBUTaTh THIIOTE3y €€ PpCIICHHUS,
HaXOJIUTh apryMEHTBI IS
JIOKa3aTeJIbCTBA CBOMX YTBEP)KICHHM,
3aJaBaTh [apaMeTpbl W  KPUTEPUHU
pelIeHus;

- aHaTM3WUPOBATH TONYYEHHBIE B XOJE
pereHus 3a7a4u pe3yabTaThl,
KPUTHYECKU OIICHHUBATh X
JIOCTOBEPHOCTb, MIPOTHO3UPOBATh
W3MCHEHHUE B HOBBIX YCJIOBUSX;

-- yMeTh IICPCHOCHTh 3HAaHUSI B
MO3HABATENFHYID W MPaKTUYECKYIO
00/1aCTH )KU3HEAEATEILHOCTH;

- yMETh HHTETPUPOBATh 3HAHUS U3
pa3HBIX MPEAMETHBIX 00JIacTeil;

- BBIJIBUTaTh HOBBIC HJIEH, INpEaJaraTh
OpUTHHAJIbHBIE TIOAXO0JIbI U PELICHMS;

A CIHOCOOHOCTh HMX HCIIOJIL30BAaHHS B
IMO3HaBaTEIILHOMN n COITMATLHOM
MPAKTHKE

MOHOTOHHOCTh, HAaXOIUTh HaWOOJbIINE U
HauMeHbIIME 3HA4eHHsA (YHKIIH;, CTPOUTH
rpa¥Kyi MHOTOWIECHOB C HWCIIOJIb30BaHUEM
anmapaTa = MaTeMaTH4ecKOro  aHallu3a;
MIPUMEHATHh TMPOW3BOJHYI0O TIPU PEIIeHUH
3a/a4 Ha [IBIKCHHE; pelaTh IPaKTHKO-
OpPHCHTHUPOBAaHHBIE 33aJaud Ha HAHOOJbIIUC
U HAaUMCHBIIWE 3HAYCHUS, Ha HAXOXICHUE
ITyTH, CKOPOCTH ¥ YCKOPEHUS;

- yMEThb  ONEPUPOBaTH  IMOHSATHUSIMH:
panMoHanbHas (QYHKIOWS, TOKa3aTelbHAs
(hyHKIIH, CTEeIeHHAasA byHKIIHS,
norapudMuIecKast byHKIIHS,
TPUTOHOMETpUYECKHe (DYHKIIUU, OOpaTHBIC
(hyHKIIMM;  yMEHHE CTPOWTh  rpaduku
W3yYEHHBIX (byHKIUH, WCTOJIB30BaTh

rpaduKd  TpU  M3YYCHHUH TPOLECCOB U
3aBUCUMOCTEM, IIpU pEIIEHUM 3a1ad U3
Ipyrux y4deOHBIX NpPEAMETOB W 3ahad M3
peanbHON JKM3HHW; BBIpaXKatb (opMyiamu
3aBUCUMOCTH MEXK]ly BEIIMUMHAMU;

- YMETh pelaTh TEKCTOBBIE 3aa4l PAa3HBIX
TUIOB (B TOM YHCJIE HA MPOLEHTHI, TOJIH U
YacTu, Ha JABWXKEHHE, paboTy, CTOMMOCTh

TOBApPOB U YCIyI, HAlOTH, 3aJa4d W3
o0nacTH  YOpaBICHUS  JIMYHBIMH 51
ceMelHbIMH  (uHAHCaMM);  COCTaBIATH

BBIpaXXECHUS, YpaBHEHMs, HEPaBEHCTBA U UX
CHCTEMBI I10 YCJIOBHIO 3aJauH, HCCIEI0BATh
[OJlydeHHOE  pelleHHe H  OLEHHUBATh
IPaBJIONIOJOOHOCTD PE3yIbTATOB,;

- YMETh OINEpUPOBATh MOHATHAMH: CpPEIHEE
apudmeTHyecKoe, MeauaHa, HauOoJbIlee U
HauMEeHbIIIee 3HAYCHUs], pa3Max, JUCIIePCHs,
CTaHIAPTHOE OTKJIOHGHUE  YHCIJIOBOTO
Habopa; YMETh W3BJIEKATH,
HWHTEPIPETUPOBATh nHpOpMAIHIO,
IPECTaBICHHYIO B Tabiunax, Ha
auarpammax, —rpadukax, — OTpaKarollyro
CBOWCTBA PealbHBIX MPOLECCOB U SBJICHUI;
NPEACTaBIATh WHPOPMAIMIO C TOMOIIBIO
Tabau W guarpamM; — MCCJIEIO0BaTh
CTaTUCTUYECKUE MJaHHbIE, B TOM 4YHCIE C
NpUMEHEHUEeM TpaduyeckuX METOJIOB H
JIEKTPOHHBIX CPEJCTB;

- yMeTb  ONEpUPOBaTb  MOHATHIMH:
CIlyyalHbIi ONBIT M CiydaiiHOE coObITHE,
BEPOATHOCTH CITy4alfHOT'O COOBITHS; yMEHHE
BBIYHCIISTH BEPOSITHOCTH C MCIIOJIB30BAHUEM
rpaduuecKux METO/IOB; MIPUMEHATh
(GOopMyNBI  CIOXKEHHST W YMHOXEHHS
BEpOSITHOCTEH, KOMOHWHATOpHBIE (aKThl U
(hopMynbl TpU PELICHUM 3a/1a4; OLCHUBATDH
BEPOSITHOCTH peaTbHBIX COOBITHH;
3HAKOMCTBO CO CIIyYaiHBIMH BEJIHMYMHAMU,




yYMEHHE TPUBOJIUTH HPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHCEI B HPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSAX;

- yMeThb ONEpPUPOBATH MOHITHUSIMH: TOYKA,
npsMasi, IIOCKOCTb, IIPOCTPAHCTBO,
IOBYIPaHHbI  YroJl,  CKpPELIMBAIOIINECS
psMBbIe, napaieTbHOCTh u
MePIeHANKYISIPHOCTh MPSIMBIX "
IUIOCKOCTEH, yroja MEXAy NPSIMbIMH, Yo
MEXAy NMPAMON U MIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMH, PaccTOSTHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBIMU,
paccTosiHHE MEXOY IUIOCKOCTSIMH; YMEHHE
WCIIONBb30BaTh  MPU  pEIIeHUH 33434
H3y4YCHHbIE GbaxTs u TEOPEMBI
IUTAHUMETPUY; YMEHUE OLICHUBATh Pa3MeEpbl
00BEKTOB OKpPY’KAIOLIEr0 MUPA;

- yMeTb  OIEpUpOBaTb  TMOHSTHUSMHU:
MHOT'OTPaHHUK, CEYCHHWE MHOI'OI'PaHHUKA,
ky0, mapajuienenunes, npu3Ma, MUpaMuia,
¢urypa W TOBEPXHOCTh  BpAlICHUS,
LWINHAP, KOHyc, miap, cdepa, cedeHus
(urypsl BpalieHus, MIOCKOCTh, KaCaOILAsCs
cheppl, UWIMHApA, KOHyCa, IUIOMIAb
MOBEPXHOCTH THPAaMUJBI, MPU3MBI, KOHYCa,
OWINHIpPA, THIOM@Ab cdepsl, o0beM Ky0a,
IPSIMOYTOJIEHOTO napajienenumesna,
OUpamMHbl, TPU3MBI, IIIHHApA, KOHYCa,
miapa; yMeHue n300paxkaTb MHOTOTPaHHUKU
U IOBEPXHOCTH BPALICHUS, UX CEUYEHUS OT
pyKH, c MTOMOIIIBIO YepTEKHBIX
WHCTPYMEHTOB M 3JEKTPOHHBIX CPEICTB;
YMEHHE  pAaclo3HaBaTh CHUMMETPHUIO B
IIPOCTPAaHCTBE;  yYMEHHE  paclo3HaBaTh
NpaBUIbHBIC MHOTOTPaHHHKH;

- yMeTb  OIEpUpoOBaTb  IOHATUSIMHU:
IBWKEHHE B TPOCTPAHCTBE, MOAOOHBIE
¢urypel B TPOCTPAHCTBE;, HCIOIB30BATH
OTHOLICHHE IUIOLIaJel TOBEpXHOCTEH W
00BEMOB TIOJOOHBIX (DUTYp TIPU pelIeHUH
3ajay;

- yMeTb BBIUMCIATH T[ECOMETPUYECKHUE
BEJIMYMHBI (IJIMHA, Yroj, IUIOIAAb, 00bEM,
IUIOILA/b MTOBEPXHOCTH), HCTIONB3YS
n3y4YeHHbIe (HOPMYJIIBI K METO/IBI;

- yMeTb  OIEpUpoBaTb  IMOHATUSIMHU:
MPSIMOYTOJIbHAS cucTeMa  KOOpIHUHAT,
KOOpJIMHATHI TOYKH, BEKTOP, KOOPIHHATHI
BEKTOpa, CKaJAPHOE TIPOU3BEJEHUE, YOI
MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BE/IEHUE BEKTOpa HAa YMCIIO; HAXOIUTh
c MTOMOIIIBIO M3Y4YEeHHBIX bopmyn
KOOPAUHATEHI CepeTUHbI OTpE3Ka,
pacCTOSHUE MEXAY ABYMS TOUKaMHU;

- YMETh BHIOWPATh MOIXOMSIINI N3YIESHHBIH




METOJ IJisl PellieHUs 3aJa4d, Paclo3HaBaTh
MaTemMaTHdeckue (PakTbl U MaTeMaTHYECKUe
MOJIETH B TMPHPOJTHBIX W OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE MPUBOIUTH
MIPUMEpPHl  MaTeMaTHYeCKUX  OTKPBITHH
pOCCHUICKOM W MHUPOBOM MaTeMaTH4YECKOU

HayKHU.
- yMEThb  ONEPUPOBaTH  IMOHSATHUSIMH:
oTpeJieNicHHe, aKcuoma, TeopeMa,
CIICJICTBUE, CBOWCTBO, MpHU3HAK,
JI0Ka3aTeNIbCTBO, paBHOCUIIbHBIC
(hopMynmupoBKH; yMmMeHHE (QOPMYIHPOBATH
obpaTtHOE u TIPOTHUBOITOJIOKHOE
YTBEPXKJICHUE, TPUBOJAUTH TPUMEPHl U
KOHTPIPUMEPHI,  HUCIOJNB30BaTh  METOJ

MaTeMaTHYeCKOH HHAYKIWH;,; TPOBOJHUTH
JIOKa3aTeNIbHbIE PACCYKICHUS NP PELICHUU
3ajad, OLICHUBATh JIOTHYECKYIO
MPaBHIBHOCTB PACCYKICHUIA;

- YMETh OIIEpUPOBATH IIOHATUSIMU:
MHOKECTBO, MOJMHOXECTBO, OTEpaIlMU HaJ
MHOXKECTBAaMH;  YMEHHE  HCIIOJb30BaTh
TEOPETHKO-MHOKECTBEHHBIN ~ ammapar Uit
OIucaHusd pCaIbHBIX ITPOLCCCOB U SIBJICHUMN
IIpU PELICHUH 3a1a4, B TOM YUCIIE U3 APYTUX
y4eOHBIX MTPEIMETOB;

- yMETh ONEpPHPOBATH TMOHATHSIMH: Tpad,
CBS3HBIA rpad, OepeBo, LUKI, Tpad Ha
IUTOCKOCTH; YMEHHE 337aBaTh M OINHUCHIBATH
rpadsr pa3IMIHBIMA crocobamu;
UCIIOJIL30BaTh Tpadbl MPH PEICHNUH 3a1a4;

- yMeTh cBOOOJJHO ONIEPHPOBATH TIOHATHUSIMU:

coyeTaHue, MIEPEeCTaHOBKa, YHCII0
COUYETaHWH, YHUCIIO TEPEeCTaHOBOK; OWHOM
HerotoHa; yMeHHe MIPUMEHSTh

KOMOUHATOpHBIE (DAKTHI U PacCy>KACHUS IS
pelieHns 3ajay;

-yMeTh OTIEpUpPOBATh MOHATHSAMHU:
HaTypaJbHOE YHCIIO, LEJIOE YUCIIO0, OCTAaTOK
0  MOAYJIO, PAaLUOHAIBHOE  YHCIIO,
UppaIoHaNIbHOE YHCIIO, MHOJKECTBA
HaTypalbHBIX,  LENbIX, PalHOHAJIbHBIX,
JNEeHCTBUTEIBHBIX YHCET; yMEHHe
UCIIOJIb30BaTh TIpU3HAKH JIEITUMOCTH,
HanMEHBITHH oot JCJIUTEIIb u
HauMeHbIIee obmiee KpaTHOE, AIrOPUTM
EBknuzaa npu pemeHny 3a1ad; 3HaKOMCTBO C
Pa3TMYHBIMHA  TIO3WIMOHHBIMH  CHCTEMaMH
CUMCIICHUS;

- YMeTb CBOOOJIHO OIEPUPOBATH MOHITUSIMHU:
CTETIeHb C IIeNBIM I[OKa3aTesieM, KOPEHb
HaTypallbHOM CTEeTIeHH, CTETIeHb c
palMOHaNbBHBIM [IOKA3aTelleM, CTEHEHb C
JEHCTBUTEIBHBIM (BemIecTBEHHBIM)
roKasareneM, JorapudmM 4YHucia, CHHYC,




KOCHHYC U TaHT€HC ITPOU3BOJILHOTO YHUCTIA,
- yMeTb  OIEpUpOBaTh  IOHITUSAMHU:
TOX/ECTBO, TOKIECCTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,
cucTeMa  YpaBHGHMH U HEPaBEHCTB,
PaBHOCHJIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, paldOHAIBHBIC, MPPaLlUOHAIBHBIE,
MoKa3aTteybHBbIC, CTETICHHEIE,
jgorapumMuyeckie,  TPUTOHOMETPUYECKUE
ypaBHEHHUS, HEPaBEHCTBA W  CHCTEMBI,
yYMEHHUE pelIaTh ypaBHECHUS, HEPAaBEHCTBA U
CHCTEMBI C IIOMOIIBIO PAa3JIMYHBIX PHEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TapamMeTpoM; NpPUMEHSATh ypaBHEHUS,
HEPaBEHCTBA, HMX CHUCTEMbI [UI1 DELICHUS
MaTeMaTHYECKUX 3ahad M 3ajad |3
pa3nMYHBIX obONacTeli HAayKd W peanbHOU
KU3HU;

-yMeTb CBOOOJHO ONEPHUPOBATH MOHITUSIMHU:
rpadpux  QyHKOMH, oOpaTHas (QyHKUUS,
KOMITO3UIIMS (QYHKUUH, TUHEeHAs QyHKIUS,
KBaIpaTHYHAas byHKLwsL, CTETIeHHAs
¢byHKUMSA c LEJIBIM MIOKa3aTelieM,
TpUTOHOMETpUUECKUEe (YHKIUHU, 0OpaTHBIE
TPUTOHOMETPUUECKHUE ¢byHKIMH,
MoKa3aTesbHas u norapudmudeckas
(yHKIMW; yMEHHE CTPOUTH  TpaduKH
(yHKUWH,  BBIIONHATH  MPeoOpa3oBaHUs
rpadukoB (HyHKITHIA,

YMEHHE HCIIONB30BaTh Tpapuku (GyHKIHI
JUIST M3YYEHUsI MPOIIECCOB M 3aBUCHMOCTEH
IpU pEIIeHUH 3a1a4 M3 APYIHX Y4eOHBIX
MpeaIMETOB M M3  PEalbHOM  JKU3HU;
BBIpaXKaTh (POPMYJIaMHU 3aBUCUMOCTH MEXITY
BEJINYMHAMY;

yMeHHE CBOOOJHO ONEpUPOBATH HOHATHAMHU:

YETHOCTh ¢dyHKINY, MEPUOTUIHOCTD
(YHKIMW,  OTPaHUYEHHOCTh  (YHKIIWH,
MOHOTOHHOCTh  (DYHKIHH,  DKCTPEMYM

(byHKIIME, HauOoybllee W  HaWMEHBIIee
3HaYeHUS  (QYHKIMK HA  IPOMEKYTKE;
yMEHUue MPOBOJIUTH HCCIIeJOBaHNE
bynxuuy;

YMEHHE HCII0JIb30BaTh CBOMCTBA M rpauKu
GYyHKIME 1 pellieHUs  ypaBHEHMWI,
HEPAaBEHCTB M 3aJa4 C [apaMeTpaMu;
n300paxarh Ha KOOPIWHATHOH ILIOCKOCTH
MHOKECTBA peuieHui YpaBHEHUH,
HEPABEHCTB U X CHUCTEM;

- YMeTh CBOOOJ/IHO OTIEPUPOBATH MOHSATHSIMH:
MOCJIEIOBATCILHOCTD, apudmernyeckas
Mporpeccusi, TeoOMeTpUYecKas MNporpeccus,
OCCKOHEYHO YOBIBAIOIIasi TeOMeTpUYecKast
Mporpeccus; YMEHUE 3aJI1aBaTh
MOCJIEIOBATCILHOCTH, B TOM YHCIIE C




MTOMOILBIO PEKYPPEHTHBIX (popMy;

- yMeTb  ONEpPHPOBATh  IOHATHSIMU:
HETIPEPBIBHOCTh  (DYHKIUHM,  aCHMIITOTHI
rpadpuka QyHKOUHM, TepBasi M  BTOpas
NPOM3BOHASA (YHKIIMH, TEOMETPHIECCKUI U
hu3mIecKuit CMBICJT MIPOU3BOTHOM,
nepBooOpasHasi, OIpeIeNCHHBI HHTErpal;
YMEHHE HaXOAWTh AaCUMNTOTHI rpaduka
(GYHKIMY; yMEHHE BBIYHCIISATH POU3BOIHBIC
CYMMBI,  MpPOU3BENEHHs, YacCTHOTO H

KOMIIO3UIIUU (hyHKIHIA, HaXOIUTh
ypaBHCHHE  KacaTelbHOW K  Tpaduky
byHKIIH;

YMEHHE HCIONb30BaTh MPOU3BOTHYIO IS
uccinenoBanus (yHKUUH, UIA HaXOXKICHUS
HaWIy4Ilero pelieHus B IPUKIaIHbIX, B TOM
qucIIe COLMANIBHO-9KOHOMHUYECKUX "
¢dbusnyeckux 3amadax, Ui OIpENeNICHUS
CKOPOCTH U YCKOPEHHS; HAXOAUTH IUIOLIAIH
U 00beMBl (PUTYp C MOMOIIBIO MHTETpana;
NPUBOJUTE  IIPUMEPBl  MaTeMaTUYECKOI'Oo
MOJIEJINPOBAHHUS c MIOMOLIBIO
G dhepeHInaNbHBIX ypaBHEHHIA;

- YMETD OIIEpUPOBATH IIOHATUSIMU:
KOMIUIEKCHOE YHCIIO, COIIPsDKEHHBIC
KOMIUICKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Yucia, (opMma  3amucu
KOMIUJICKCHBIX ~ 4Hceldl (TeoMeTpuyeckasi,
TPUTOHOMETpPUYECKass M anreOpamdeckas);
yMETb  NPOU3BOIUTH  apupMeTHIeCKHe
HeﬁCTBI/IH C KOMIIJICKCHBIMH HYHUCJIaMH;
MPUBOAUTH  NPHUMEPHl  HCIIOJIb30BAHUS
KOMIIJICKCHBIX YHCET;

- YMeTh CBOOO/IHO OTIEPUPOBATH MOHATHIMHU:
cpenHee apudmeTHdeckoe, MenuaHa,
HauOoJpIlee W HauMEHbLIEe 3HAYCHHS,
pa3max, JMCTIepCus, CTaH/IapTHOE
OTKJIOHCHUE JJIsL OIINCaHUuA YU CJIIOBBIX
JaHHBIX; yMEHHe HCCIIeI0BaTh
CTaTUCTUYECKUE MJaHHbIE, B TOM 4YHCIE C
NpUMEHEHUEeM TpaduyeckuX METOJIOB H
3JIEKTPOHHBIX CPEZCTB; rpaduyuecKu
HCCIIEI0BaTh COBMECTHBIE HAONIOACHUS C
NOMOIIBIO  JTHarpaMM  pacCeuBaHHs |
JIMHENHOU perpeccuu;

- YMETb HaXxOIUTh BEPOSITHOCTH COOBITHH C
HCIONB30BaHUEM TIpaUUYecKuX METOJIOB;
MIPUMEHATh IS peIIeHus 3agad (popmyIbl
CIIO)KEHHSA W YMHOXXEHHsI BEPOSTHOCTEH,
(¢opMyily TONHOH BEPOSATHOCTH, (GOPMYILY
Bepaymimn, komOunatopHble (akTel U

dhopmyibI; OLIEHUBATh BEPOSATHOCTU
PEaNBHBIX COOBITHI, yMEHHE ONEepUPOBATh
MOHSATUSIMU: clydaitHas BEJIMYMHA,

pacrpenenenue BEPOATHOCTEM,




MaTeMaTHYECKOe OXHJAHUE, TUCHEPCUs U
CTaHJIapTHOE OTKJIOHEHHE CIIy4aifHOM
BEeNMYMHBI, (YHKIWW pacrupefeieHus U
IJIOTHOCTH PAaBHOMEPHOTO, MMOKA3aTeIbHOTO
A HOPMAJIBHOTO paclpeiesicHuld; yMeHHUe
HCIIONb30BaTh CBOMCTBa H3Y4YEHHBIX
pacopeneneHuil Ui pelleHus  3aj4ay;
3HaKOMCTBO C TOHSTHSMHU: 3aKOH OOJBLIMX
quceln, METOMBI BBIOOPOYHBIX
HCCIEIOBAHU; yMEHHE MIPUBOIUTD
MpUMEpPbl TMPOSBJICHUS 3aKOHA OONBLINX
YhceNl B TMPHUPONHBIX W OOIIECTBEHHBIX
SIBIICHUSIX;

- yMeTb cBOOOJTHO OTIEPUPOBATH MOHITUSMHU:
TOYKa, IpsiMasl, IUIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, Jyd, IUVIOCKHA yToJ, OBYTPaHHBIA
YIoJl, TPEXTPaHHBIN YIoJl, MePEeCEeKatIINECH,

napajuIeIbHbIE u CKPEILMBAIOLINECS
IIpsAMBIE, [apajieIbHOCTh u
NEPIEHANKYJIIPHOCTb MPSAMBIX u

IUIOCKOCTEH, YIroa MEXAYy HPSMBIMH, YIOJl
MEKIY MPSAMOM U IUIOCKOCTBIO, YTOJI MEXKIY
IUTOCKOCTSIMH; yYMEHHE HCIOJIb30BaTh MPH
pelleHrH 3aJa4  U3y4YeHHble (aKThl U
TCOPEMBI ITUIAHUMETPUHN, YMCHUEC OLCHHUBATDH
pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHPE;
yYMEHHE OIIEpUPOBATH IIOHATUSIMU:
MHOTOT'paHHUK, CCYCHUC MHOI'OI'paHHUKA,
NPaBWIBHBIH ~ MHOTOIPAaHHHK,  IpU3Ma,
nupaMuia,  Gurypa M [MOBEPXHOCTH
BpallleHus, LWIMHIP, KOHyC, Iap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYCHHUS] KOHYCa U
WIKHAPA,  HapaUleJbHbIE  OCH WA
OCHOBAHHUIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromasics cdepbl, IIIMHAPA, KOHYCa;
yYMEHHE CTPOHMTH CEYEHHE MHOTOIDaHHHKA,
n300paxxaTh MHOTOTPaHHUKH, (QUTYpBl H
IMMOBEPXHOCTU BpallCHUA, UX CCUCHUA, B TOM
YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHE PUMEHSITh CBOMCTBa
TEOMETPHUECKIX (DUTYp, CaMOCTOSTETBHO
GbopMyIHpOBaTh OMpEAEICHHS H3Y4aeMbIX
Gburyp, BbIIBUTATh THIIOTE3bI O CBOMCTBAX U
TpU3HAKax T€OMETPUUIECKHX ¢buryp,
00OCHOBBIBAaTh WJIM OIPOBEPTATh UX; YMEHHUE
MPOBOJUTH  KJIaCCHPHKANNIO  (GUTYyp TIO0

Pa3NUYHBIM MIpU3HAKaM, BBITIOJIHSTD
HE00X0MMbIe JIOTIOTHUTENbHBIE
[IOCTPOEHUS;

- YMETh cBOOOTHO OIEepUpPOBAThH

MOHATHSMH:  TUIOMIAAb  (QHUTYPBI, 00BEM
(Gurypel, BeNMYMHA YIJa, PACCTOSIHUE OT
TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, paccrosiHue MEXIY
IJIOCKOCTSIMH, TUIOIAAb cepsl, IUIOMaIh




MTOBEPXHOCTH MUPAMUBI, TIPU3MBI, KOHYCA,
OUIUHApPA, 00BEM Kyba, MPSIMOYTOIHHOTO
napajieNienuieaa, TUPaMUIbI, TPU3MBI,
HWIMHJPA, KOHYCa, [apa; YMECHHE HaXOIUTh
OTHOIIIEHHE 00bEMOB MOJO0HBIX (pHUTYD;

- yMeTb CBOOOJTHO OTIEPHPOBATH MOHITUSIMHU:
JIBUKCHHE, napauIeIbHBIN nepeHoc,
CUMMETpUST  HAa  IUIOCKOCTU U B
MPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHUe
mogoous, TOA00HBIe (UTYPBI; yMEHUE
pacmo3HaBaTh paBHbIC U MOA0OHBIE (QUTYPHL,
B TOM 4YHCIE B TMpPHPOJAE, HCKYCCTBE,
apXHUTEKTYpE; YMEHHE HCTIOB30BaTh
FCOMETPHUYCCKUE  OTHOIICHHS, HAaXOJUTh
reOMETPUUYECKIE BEIWYHMHBI (JIJIMHA, YTOII,
IIOMaas, 00BEM) TIpPH pEIICHUH 3a7ad W3
JIpYTUX Y4eOHBIX MPEAMETOB U U3 peaibHON
JKU3HU;

- yMeTb CBOOOJTHO OTEPUPOBATH MOHITUSMH:
MPSIMOYTOJIbHAS CUCTEMa  KOOpPJHHAT,
BCKTOpP, KOOpJAWHATBI TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha YKCJIO, Pa3ioKeHHe BEKTOpa Io

0asucy, CKaJISIPHOE MPOU3BE/ICHHE,
BCKTOPHOE IPOM3BEACHHE, YroJd MEKIy
BEKTOPAMH; yMeHHE HCIIOJIb30BaTh

BEKTOPHBI M KOOPAWHATHBIA METOJ JIs
pelIeHus TEOMETPUYECKUX 3adad U 3aaad
IPYTUX y4eOHBIX MPEIMETOB; OIEPUPOBATH
OOHATUAMU: Matpuga 2x2  u 3x3,
OTIpeNICTUTENIb MATPHUIbI, TEOMETPUUSCKHMA
CMBICJI OIPEICITUTENS;

- YMETh MOJEIUPOBATH PEAbHBIE CUTYALUU
Ha  s3bIKE  MAaTEMAaTHKH, COCTaBJIATh
BEIPOKCHUS, YPABHECHHSI, HEPABEHCTBA U UX
CHUCTEMBI IO YCIIOBHUIO 3aJa4d, UCCIEAOBAThH
MOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
anmapata  aureOpbl, HHTEPIPETHUPOBATH
MOJTyYEeHHBIN pe3ynbTar; CTPOUTH
MaTeMaTUYeCKHe MOJECIM C  ITOMOIIBIO
TEOMETPUYECKUX TIOHSITHH W  BEJIUYUH,
pelaTh CBS3aHHBIE C HUMHU IPAKTUUYECKUE
3a/1a4; COCTABIISITh BEPOSITHOCTHYIO MOJIETb
u WHTEPIPETUPOBATH TIOJTYICHHBIN
pe3yibpTaT; pemarh TNPUKIAgHBIC 3aJadd
CpelCTBaMH MAaTEMaTHYECKOrO aHaiu3a, B
TOM 4YHCIIE COLHMAIbHO-?’KOHOMHUYECKOIO H
(hU3UYECKOr0 XapaKkTepa;

- YMEHHUE BBIOMPATH TOJIXOASIINN METO JIS
pelieHusl 3a/ayd; MOHUMAaHUuE 3HAYMMOCTHU
MaTeMAaTHKH B W3yYCHWW TIPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIECCOB W  SIBJICHHIA,
YMEHHUE Paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKU B HCKYCCTBE, yMeHHe
NPUBOANTh  IPUMEPHl  MaTEMaTHIECKUX




OTKPBITMA  POCCHUHCKOM W MHUPOBOH

MaTeMaTUYeCKON HayKu
OK 02 Hcnonp3oBate |[B  obmacTi  IIEHHOCTH  HAYYHOTO |-  YMETh  ONEPHPOBATh  HOHATHUSIMHU:
COBPEMEHHbBIE CPEICTBA | IO3HAHMUSA: paunoHanbHas (YHKUUS, [OKa3aTelbHas
MOWCKa,  aHajdu3a  H |- CHOPMHPOBAHHOCTH MHUPOBO33PEHHUS, | PYHKIHS, CTereHHas ¢$yHKUUS,
UHTEpIIpETALIN COOTBETCTBYIOILETO COBPEMEHHOMY | IorapupmMuyecKas ¢byHKUUA,
nHpOPMAaIIH, U | yPOBHIO pasBUTHA HayKH U | TpUroHoMeTpudeckue (QyHKIUH, OOpaTHbIE
WHPOPMALIMOHHEIE OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO | YHKLIMH; YMEHHE CTPOUTHb  TpaduKH
TEXHOJIOTHH JUISL | HA IMAJOre KYJIbTYyp, CIOCOOCTBYIOMIETO | H3YYEHHBIX ¢$byHKUUH, HCTOJIb30BaTh
BBINOJIHECHUS 3a7a4 | OCO3HAHHIO CBOETo MecTa B|rpadUku 0OpU U3YyYEHHH MPOLECCOB U
npodeccuoHaILHON MOJIMKYJIBTYPHOM MHUPE; 3aBUCUMOCTEH, MpHU peIleHHH 3a1ad |3
JeSITeNbHOCTH - COBCPILICHCTBOBaHME SI3BIKOBOM M |ApPYrux Y4eOHBIX MNpPEIMETOB M 3ajad W3

YUTATEIBCKOW KyJIBTYPHI KaK CpeACTBa
B3aMMOJEWCTBUS MEXIYy JIIOJbMH U
MO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTM  HAy4YHOU
JeSITEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISTh MIPOEKTHYIO u
HCCIIEIOBATEIbCKYIO JIeSITeIbHOCTh
MHIMBUAYAJIbHO U B TPYIIIIE.

Osnagenue YHHUBEPCaIbHBIMU
y‘IC6HI)IMI/I IIO3HaBaTCJIbHbIMU
JEHCTBUSIMH:

B) pabota ¢ nH(OopMannei:

- BJIaACTh HaBbIKaMH IMOJIy4CHUA

UHQOPMAIUK M3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSTENBHO OCYLIECTBIISATH

IIOUCK, aHAaJIW3, CUCTEMAaTU3aLUI0 U
MHTEPIPETAILII0 UHPOpMAaITUH
pa3IMYHBIX BHJIOB u bopm
MIPEJICTaBJICHNUS;

- co3laBaTh TEKCTHl B  Pas3IMYHBIX
dopmarax ¢ y4eToM Ha3HAUCHUS
UHQOpMALMM W IIEJIEeBOW ayAUTOPHH,
BBIOUpAast ONITUMAIIBHYIO dopmy
NpEICTABICHUS U BU3yaIN3allui;

- OLICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh uHpOpMAaIWH, ee
COOTBETCTBHE MPaBOBBIM W MOpPaIBHO-
ITUYECKHM HOpMaM;

- UCIIOJIb30BAaTh cpeacTsa
WHPOPMAITUOHHBIX u
KOMMYHHUKAIMOHHBIX ~ TEXHOJOTWil B
pelIeHuH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX 7
OpraHu3aIlMOHHBIX 3aj1a4 c
coOII0IeHrEM TpeOoBaHMiA
IPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepexeHus,

NPaBOBBIX M STHYECKHX HOPM, HOPM
MH(POPMALTMOHHON 0€30MaCHOCTH;

- BJIAJICTb HaBBIKAMM PACIIO3HABAHUA U
3aIIUTHI nH(pOopMaIuy,
MH()OPMAITMOHHON 0e301acHOCTH

peanbHON JKU3HM; BBIpaXaTh (HopMyIaMu
3aBUCHUMOCTH MEXAY BEJIMUHUHAMU;

- yMeTb  OIEpUpoBaTb  TMOHITUSIMHU:
TOXECTBO, TOKIECCTBEHHOE
mmpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,
CUCTEMA  YpaBHEHHH U  HEPABEHCTB,
PaBHOCHIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, palUOHAJIbHBIC, HPPALUOHAIIBHBIC,
[IOKa3aTelbHEIE, CTCTICHHBIE,
norapumMuieckie, TPUTOHOMETPUYECKHE
yYpaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh
pelaTh ypaBHEHHS, HEPABEHCTBA U CUCTEMBI
C TMOMOIIBIO PA3IMYHBIX MPUEMOB; peIIaTh
YpaBHCHHUS, HEPABEHCTBA U CHCTEMBI C
mapamMeTpoM;  IMPUMEHATh  ypaBHEHHS,
HEPAaBEHCTBA, HMX CHUCTEMBI IJIsl PEIICHHS
MaTeMaTHYeCKUX 3a7ad M 334ad4 U3
pa3nuYHbIX obOJacTeil Hayku M peanbHOU
KHU3HH;

- yMeTb CBOOOJTHO OTIEPHPOBATH MOHSITHUSMH:
JBIDKEHHE, napasieabHbIH HepeHoc,
CUMMETpUSi  Ha  IUIOCKOCTH WU B
IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHKE
nojo0us, TOAOOHBIE  (GUTYpPBI;  YMEThH
pacro3HaBaTh paBHbIE U TO00HBIE (QUTYPHL,
B TOM U4YHCIe B TMPUPOJAE, HCKYCCTBE,
ApXHUTEKTYPE; YMETh UCTIOJIb30BaTh
F€OMETPUUYECKHE  OTHOLIEHHS, HaXOAMTh
reOMETPUUYECKHE BENWYMHBI (IJIMHA, YTOJl,
Iomaab, 00beM) MpU pElIeHUuH 33Jad U3
JIpyrux y4eOHbBIX MPEAMETOB U U3 peaibHON
KU3HH




JIUMYHOCTH

OK 03 IImanupoBate H
pean30BhIBaTh
COOCTBEHHOE
nmpoecCUOHANBHOE |
JUYHOCTHOE  pa3BUTHE,
MPeINPUHIMATETHCKYIO
JIeSITETBHOCTh B
npodeccuoHaIbHON
ctepe, HCIIONH30BaTh
3HaHUA 10 (DMHAHCOBOM
PaMOTHOCTH B
Pa3NIUYHBIX JKU3HCHHBIX
CUTYaIUSIX

B oOmactu myXOBHO-HPaBCTBEHHOTO
BOCITMTAHUS:

- c(hOpMHUPOBAHHOCTH HPABCTBECHHOTO
CO3HaHMS, STUYSCKOTO MOBEACHMS,

- CHOCOOHOCTh OIICHHMBATh CHUTYAIUI0 U
MPUHUMATh  OCO3HAHHBIE  PEILCHHUS,
OPUEHTHUPYSICh Ha MOpaIbHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

- OCO3HaHME JHWYHOTO BKJIaJa B
MOCTPOEHNE YCTOWIHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOHMM
pomutensM W (WIKM) JAPYTHM 4JICHaM
CEeMbH, CO3JaHHI0O CEMBHM Ha OCHOBE
OCO3HAHHOIO  TMPHUHATHS  UEHHOCTEH
CEMEMHON JKM3HH B COOTBETCTBUH C
TpagunusmMu Hapoaos Poccuu;
OBnmagcHue YHUBEpCAIbHBIMU
PErYISTUBHBIMU TCHCTBUSIMU:

a) caMOOpTaHu3aIlHs:

- CaMOCTOATCIIBHO OCYHIECTBJIATH
IMO3HABATCJIIbHYIO JACATCIBHOCTD,
BBIABJIATH HpO6J’I€MLI, CTaBHUTb n

(dhopMynupoBaTh COOCTBEHHBIE 3a7]a9U B
o0pa3oBaTenbHOW  JEATCIBHOCTH U
JKU3HCHHBIX CUTYyallHUAX;

- CaMOCTOSITENBHO COCTaBIATH IUIaH
peleHuss  TmpoOIeMBI C  yUETOM
UMCIOIIUXCSL PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEeANOYTEHUI;

- 1aBaTh OIICHKY HOBBIM CHUTYalUsIM;
CHoCcOOCTBOBaTh  (OPMUPOBAHHUIO |
IPOSIBJICHUIO IIUPOKOM 3pYIULMU B
pa3HBIX O00JIACTSAX 3HAHHWW, MOCTOSHHO
HOBBIIIATh CBOW 00pa3oBaTeNbHBIN H
KYJbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIB:

UCIIOJIb30BaTh HMPUEMBI PeQIICKCHU JUIs
OIICHKHA CHUTyaIllld, BBIOOpAa BEPHOTO
peIIeHHS;

- yMeThb  OLCHMBaTb pPHCKH U
CBOCBPEMCHHO IMPUHUMATL PCIICHUA I10
WX CH)KEHHUIO;

B) SMOLIMOHAIBHBIN WHTEJUIEKT,
npeAnoaraloni copMUpOBaHHOCTE:
BHYTPEHHEW MOTHBALIMM, BKJIIOYAOLIEH
CTpEeMJIEHHE K JOCTM)KCHHIO ILIeTH H
ycrexy, ONTHMHU3M, WHHIHWATHBHOCTB,
YMCHHUE HeﬁCTBOBaTB, HUCX0ds1 U3 CBOUX
BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTH
IIOHUMATh OJOMOIIMOHAJIBHOE COCTOSHUC
JIpYTHX, YYUTBIBATh ero IIpH
OCYILIECTBICHUN KOMMYHHKAIUH,
CHOCOOHOCTh K COUYYBCTBHIO H

- yMeThb  OMNEPUPOBATH  MOHITHAMH:
paIMoHaJbHBIC, UppaIMOHAbHBIC,
MOKa3aTesIbHbIC, CTEICHHbIC,
gorapuMuUecKue, TPHUTOHOMETPUUYCCKUE
YpaBHEHHUS ¥ HEPABEHCTBA, UX CHCTEMBI;

- yMeThb  ONEPHUPOBATH  TOHATHIMH:
MHOTOTPAHHHK, CEYCHHWE MHOTOTPaHHHKA,
Ky0, Tapajuiesenumen, mpu3Ma, MupaMuja,
durypa W TOBEPXHOCTh  BpAIICHHS,
IIWIHHAP, KOHyC, miap, cdepa, CeUCHUST
(UTypBI BpaIICHHU, MIIOCKOCTh, KaCAIOIIAsACs
chepsl, UWIMHAPA, KOHyCa, ILIOIIAb
MOBEPXHOCTH MUPAMHUIbBI, MPU3MbI, KOHYCa,
HWIMHJPA, IUIOM@Ab cdepbl, o0beM Ky0a,
MPSIMOYTOJIEHOTO napasuieNienumnea,
MUPAMUJIbI, TPU3MBI, IIMHAPA, KOHYyCa,
rapa; yMeHue M300pakaTh MHOTOTPaHHUKH
U TIOBCPXHOCTHU BpallCHUA, UX CCUCHUA OT
pyKH, c MIOMOIIIBIO YEePTEKHBIX
HHCTPYMEHTOB W 3JCKTPOHHBIX CPE/ICTB;

yMeTh  paclo3HaBaTb  CHMMETPHUIO B
IIPOCTPAHCTBE; YMEThb pacro3HaBaTh
IIpaBHJIBHBIE MHOTOTPaHHUKH;

- yMeTb  ONEpUpOBaTh  IMOHATHIMHU:
NPSIMOYTOJIbHAS cUcTeMa KOOPJHHAT,
KOOpJAWHATBl TOYKH, BEKTOp, KOOPIUHATHI

BEKTOpa, CKAJSIPHOE IPOM3BEIEHHUE, Yroil

MEXJIy BEKTOpaMH, CyMMa BEKTOpOB,
MIPOU3BEICHNE BEKTOPa Ha YMCIIO; HAXOAUTh
c MOMOILBIO N3yUYCHHBIX bopmyn
KOOPIMHATHI CepeTUHbI OTpe3Ka,

PaCCTOAHUC MEKAY ABYMS TOYKaAMH




COIICPCIKUBAHULO,
- COMaJIbHBIX HABBIKOB, BKJIIOYAOIIMX
CIIOCOOHOCTH BBICTPaMBAaTh OTHOLICHUA

C JpyrduMH JIOABbMH, 3a00THTHCS,
MpOSBIATH HMHTEPEC W pas3periarb
KOH(JIAKTBHI
OK 04 DddextuBHO [- TOTOBHOCTH K  CaMOpa3BHTHIO, |-  YMETh  ONEPHPOBATH  HOHATHUSIMHU:
B3aUMOJICHCTBOBATh U | CAMOCTOSTENBHOCTH U | CTy4ailHBI OMBIT W CIlydaifHOe COOBITHE,
paboTaTh B KOJUIEKTHBE | CAMOOIIPECIICHHUIO; BEPOSITHOCTD CIY4alHOTO COOBITUS; YMETh
U KOMaHie -OBJIaZICHUE HaBBIKAMH y4eOHO- | BBIYUCIISATH BEPOATHOCTH C UCIIOJIb30BAHUEM
WCCIIEIOBATEIbCKONW,  MPOEKTHON U | rpaduuecKux METO/IOB; MIPUMEHATH
COLMANILHOM JIeSITETbHOCTH; (GOpMyNnBl  CIOXKEHHUSI W YMHOXXEHHS
Onagenue YHHUBEPCAIbHBIMH | BEPOSITHOCTEH, KOMOHWHATOpHBIE (aKThl M

KOMMYHHKATUBHBIMH JICHCTBHUSIMU:
0) coBMeCTHAS IeATEIHHOCTD:

- [IOHUMATh u HCIIOJIb30BaTh
MIPEUMYILECTBA KOMaHIHOHN u
MHIUBUAYaJIbHON paboThI;

-  I[pPUHUMAThb  LEJIH  COBMECTHOU
JesTeIbHOCTH,  OpPraHU30BBIBATH U
KOOpAVMHHUPOBATH  JCHUCTBUS IO €€
JOCTUKECHHUIO: COCTaBJISITh IJ1aH
JIEHCTBUHN, PACIPEIENISTh POJIA C yUETOM
MHEHHUH Y4aCTHUKOB 00CyXIaTh

Pe3yIbTaThl COBMECTHON paboThI;

- KOOPAMHUPOBATH U BBIMIOIHATH PadOTy
B YCJIOBUSIX PEAJIBLHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAaHHOT'O B3aMMOJICHCTBUS;

- OCYIIECTBIIATh MO3UTUBHOE
CTpaTeruueckoe MOBEJICHNE B
pPa3NMYHBIX  CHUTyalUsiX, MpPOSBIATH
TBOPYECTBO U BOOOpakeHWE, OBITh
WHHUIIUATHBHBIM.

Osnagenune YHUBEPCATbHBIMH

PETYJISATHBHBIMH JACHCTBUSIMU:

T) IpuHsTHE ce0sl U APYTHX JIO/ICH:

- TPUHAMATh MOTHBBI M apryMEHTHI
JIpYTHX JTroeH npu aHaJIH3e
PE3yJIBTATOB IESATENBHOCTH;

- TpU3HaBaTh CBOE TMpPaBO M TIPaBO
JPYTHX JIOJeH Ha OMINOKH;

- pa3BuBaTh CIIOCOOHOCTH ITOHUMATh
MUP C MO3UIIUU JIPYTOTo YeIoBeKa

(hopMynbl IpU PEIICHUM 3a/ad; OLCHUBATh
BEPOSITHOCTU peanbHbIX COOBITHI;
3HaKOMCTBO CO CIy4alHBIMH BEIHMYMHAMUY,
YMEHHE NPUBOIUTH HPUMEPHI NPOSBICHUS
3aKoHa OONBIIMX YHCET B HPUPOAHBIX H
OOIIIECTBEHHBIX SIBJICHUIX;

- yMeTb CBOOOJTHO OTIEPUPOBATH MOHSTUSIMH:
CTEIIEHb C LEJbIM I[IOKa3aTesieM, KOpPEHb
HaTypaJabHOU CTEIICHY, CTEIICHb c
pallMOHATBHBIM TIOKa3aTeJieM, CTETeHb C
JIEUCTBUTEIILHBIM (BeIIECTBEHHBIM)
mokasaresieM, JiorapupMm UuCla, CHHYC,
KOCHHYC ¥ TAaHT€HC MIPOM3BOIBHOTO YHCIIA;

- YMeTb CBOOOJIHO OIEPUPOBATH MOHITUSIMHU:
rpaduk  PyHknmu, oOpatHas (QyHKIHS,
KOMITO3UIIMS (QYHKUUH, TUHEHHAsS (YHKIUS,
KBaJ[paTHYHAsI byHKUMS, CTeTeHHast
¢byHKUMSA c LEJIBIM MOKa3aTeliem,
TPUTOHOMETpUUECKHE (YHKUNH, O0OpaTHBIE
TPUTOHOMETPUUECKHUE byHKINH,
MoKa3aTebHas u norapudmMudeckas
(byHKIIMM;  yMe€Th  CTPOUTH  rpaduku
(yHKIMH, BBIONHATH  NPeoOpa3oBaHUs
rpadukoB (HyHKIINH;

- YMETb HCIIONb30BaTh I'padukd (GYHKIUH
JUIST M3YYEHUsI TPOIIECCOB M 3aBUCHMOCTEH
NPy PEIICHHH 3aJad W3 JPYTHX Y4eOHBIX
MpPEeOIMETOB M M3  PEalbHOM  JKU3HU;
BbIpaXXaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJINYMHAMY;
- cBOOOIHO ONEPUPOBATH IMOHITUSIMHU:
YETHOCTh ¢$byHKUUY, MNEPUOTUYHOCTD
(YHKIMY,  OTPaHUYEHHOCTh  (YHKIIUH,
MOHOTOHHOCTh  (PYHKIMH,  DKCTPEMYM
¢yHKUMY, HauOoJbllee M HauMEHbIIEe
3Ha4YeHUs1 (PYHKIIUU HA TPOMEXKYTKE; yMETh
MIPOBOJIUTH UCCIIeIoBaHUe (DYHKIINY;

- YMETb HCIIOJIb30BaTh CBOWCTBA U TpaduKH
GyHKUMH A7 pelleHWs — ypaBHEHUH,
HEpaBEeHCTB W 3ajad C IapaMeTpamu;
n3o0pakaTb Ha KOOPJIMHATHOW IJIOCKOCTH
MHOXECTBA peleHnit ypaBHEHU,




HCPAaBCHCTB U UX CUCTCM

OK 05 OcymecTBisTh
YCTHYI0O W TIHCHMEHHYIO
KOMMYHHUKAIIHAIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit ®@enepaunu
C y4eTOM OCOOEHHOCTEH
COLIMATILHOTO u
KyJIBTYPHOTO KOHTEKCTa

B o6macTu 3cTeTHYECKOTO BOCTIUTAHUS:
- OJCTETHYECKOE OTHOIICHHE K MUY,
BKJIFOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHMYECKOTO  TBOPYECTBA, CIOPTAa,
TpyZAa 1 0OIeCTBEHHBIX OTHOIIICHHIA;

- CITIOCOOHOCTH BOCIIPHHHUMATH
pa3vuHbIC Bl UCKYCCTBA, TPAIUIIMU
U TBOPYECTBO CBOErO0 U  JIPYIHX
HapoJOB, OIIyIIAaTh ASMOIHOHAIBHOE
BO3/I€ICTBHE UCKYCCTBA;

- yOeXJCHHOCTh B 3HAYUMOCTU JIJIS
JUYHOCTH ¥ OOIIECTBa OTEUYECTBEHHOTO
U MHPOBOTO FWCKYCCTBA, O3THUYECKHX
KYJIBTYPHBIX TPaJulMd W HApPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPRXCHHIO B
pasHBIX BHJAX HCKYCCTBa, CTPEMJICHHC

OpPOSIBIISATH ~ KadecTBa  TBOPYECKOM
JTUYHOCTH;
OBnanenue YHHUBEPCAIbHBIMU

KOMMYHUKAaTHUBHBIMHA HCﬁCTBHﬂMH:

a) obmeHue:

- OCYyHIECTBISITH KOMMYHHUKAIMH BO
BCceX cdepax KU3HH,

- pacrio3HaBaTh HeBepOAIbHBIE CPENICTBA
o01eHus, HOHUMATh 3HaUCHHE
COIIMaJIbBHBIX 3HAaKOB, pacrio3HaBaTb
NPEANOCHUIKH KOH(DIUKTHBIX CHTYaIUH
U CMSr9aTh KOHQIINKTHI,

- pPa3BEepPHYTO M JIOTUYHO M3J1araTh CBOO

- YMETh OINEPHUPOBATH MOHATUSMU: CPEIHEES
apupMeTHIecKoe, MearaHa, HanOobIIee H
HauMeHbIIIee 3HAUCHUS, pa3Max, TUCIePCHs,
CTaHJIaPTHOE OTKIJIOHCHUE YHUCIIOBOTO
Habopa; yMeHue H3BJIEKATD,
HMHTEPIIPETHPOBATH nH(pOpMAaIHIo,
MIPE/ICTABICHHYO B TabIHIax, Ha
quarpaMmax, rpadukax,  OTPaKaroIlyro
CBOICTBa peabHBIX IMPOIECCOB U SIBJICHUIA;
MPECTaBIATh WHMOPMAIMIO C MOMOIIBIO
Ta0MI, W  JAWarpaMM;  HCCIEI0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C
MIPUMEHEHHEM TpaHuuecKux METOJOB |
AIIEKTPOHHBIX CPE/ICTB;

- YMETh ONEepHUpOBaTh MOHATHUSAMH: TOYKa,
rpsimas, IJIOCKOCTB, MIPOCTPAHCTBO,
JIBYTPaHHBIM  yroji,  CKPEIIMBAIOIIUECS
psIMBIE, napauIeIbHOCTh u
MIEPIICHIUKYIIPHOCTh TIPSIMBIX "
IUIOCKOCTEH, YIroa MEXAYy HPSAMBIMH, YIOJl
MEX]Ty MPSIMON U IJIOCKOCTBIO, YTOJI MEXKILY
IDIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JI0
IDIOCKOCTH, PAcCTOSHUE MEXAY MPSMBIMH,
PacCTOSIHUE MEKAY TUIOCKOCTSIMU;

- YMETh WCIIOJB30BaTh MPHU PEIICHUH 3a]1aq
W3Yy4YCHHBIE (haKThI " TEOPEMBI
IJIAaHUMETPUH,; YMCHUC OLICHUBATL Pa3MEpPLI
00BEKTOB OKPYKAOIIIECTO MUpa

TOYKY 3pEHHS C HCHOJIb30BaHUEM
S3BIKOBBIX CPEJCTB

OK 06 IlposBnArs |- OCO3HaHUE oOydJalomuMucs |-  yMeThb  ONEepUPOBaTh  MOHSATHSIMH:
IrpakIaHCKO- pOCCHICKOM FPAKIAHCKOH | IPSAMOYTOJIbHAS cucrema KOOpJUHAT,
MaTPUOTHUYECKYIO WACHTUYHOCTH; KOOpPAWHATBI TOYKH, BEKTOP, KOOPAMHATHI
MTO3ULHIO, - LIEJIEHAIIPABIIEHHOE pa3BUTHE | BEKTOPA, CKAJIAPHOE IPOU3BEIEHUE, YOI
JEMOHCTPHPOBATH BHYTPEHHEH TNO3ULIMHM JIMYHOCTM Ha|MEXIy BEKTOpaMH, CyMMa BEKTOpPOB,
OCO3HAHHOE IIOBE/IEHHE | OCHOBE JyXOBHO-HPABCTBEHHBIX | TPOM3BEICHIE BEKTOpA Ha YHMCIIO; HAXOIUTh
Ha OCHOBE | IECHHOCTEH  HapojoB  Poccuiickoii | ¢ MTOMOIIIBIO H3Y4E€HHBIX bopmyn
TpaJHLIINOHHBIX ®denepanyy, UCTOPUUYECKUX U | KOOPJINHATHI CepeIUHbI OTpE3Ka,
001IIeUeNIOBEYeCKIX HAI[MOHANBHO-KYJIBTYPHBIX  TPAJHIIMIA, | pPACCTOSHUE MEXAY ABYMS TOUKAMHU;
LEHHOCTEH, B TOM 4HcJe | GOPMUPOBAHME CHCTEMbl 3HAYUMBIX | -yMETh BBHIOWPATH MOAXOMISIINA WU3yYSHHBIN
C YY4ETOM TapMOHM3AINH | IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, | METOJ AJIsl pEUIeHHs 3aJadd, pacro3HaBaTh

MEKHALMOHAIBHBIX U
MEKPEJIUTNO3HBIX
OTHOILIEHUH, NPUMEHSTH
CTaHJapThL
AHTUKOPPYILUOHHOI'O
HIOBEJCHUSA

AHTUKOPPYILIMOHHOTO MHUPOBO33PEHHS,
IIPaBOCO3HAHMUS, 3KOJIOTMYECKOMI
KYJIBTYpbI, CIIOCOOHOCTH CTaBUTH IENH
Y CTPOUTH XKU3HEHHBIE IIJIaHbI;

B yacTu rpaxkJ1aHCKOTr0 BOCIIUTAHUS:

- OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX
MpaB U 00S3aHHOCTEH, YBaXKCHHUE 3aKOHA
Y MPaBOIOPS/IKA;

- MIPUHSATHE TPaJIULIMOHHBIX
HallMOHAJIbHBIX, 00IIIeUeIIOBEYECKIX
TYMAaHHCTUYECKUX M JEMOKPATHUYECKUX

MaTeMaTHYCCKHEC Q)aKTBI 1 MaTeMaTHYCCKHC
MOZCIN B IPUPOAHBIX H 06IIICCTBCHHI)IX
SBJICHUAX, B UCKYCCTBC, YMCHHUC IMPUBOIUTH

NpUMEpPBl  MAaTEMaTHYECKUX  OTKPBITHUHI
POCCUICKON M MHPOBOM MAaTeMaTHYECKOH
HAyKH.

- YMeTb  OIEpUPOBATH  IIOHSATUSMH:

CIIy4allHBIi ONBIT W CIIy4ailHOE COOBITHE,
BEPOATHOCTh CIIy9allHOTO COOBITHS; YMETh
BBIYUCIIATh BEPOATHOCTDH C UCIOJBb30BAHUEM
rpaduuecKuxX METOJI0B; HIPUMEHSATD




IIEHHOCTEM;

- TOTOBHOCTh MIPOTHBOCTOSTh
HCOIOTHH JKCTPEMH3MA,
HaIMOHAJIN3Ma, KceHogoouwu,
JUCKPUMHMHALIMA 110  COLHUAIbHBIM,
PEIIUTHO3HBIM, PacoBbIM,

HaI[MOHAIBHBIM NPU3HAKaM;
- TOTOBHOCTh BECTM COBMECTHYIO
JIeSITeIbHOCTD B WHTepecax
TrpaXJaHCKOTO OOILECTBa, Y4aCTBOBATh
B caMOyTpaBIeHUN B
0011e00pa3oBaTEeILHON OpraHu3aIul 1
JIETCKO-TOHOIIIECKUX OPTaHU3AIHIX;

- yMEHHME  B3aUMOJEICTBOBaTh C
COIMATFHBIMHU WHCTUTYTaMHU
COOTBETCTBHHM C WX (QYHKIUIMH U
Ha3HAYEeHUEM;

- TOTOBHOCTb K TYMaHUTapHOW H
BOJIOHTEPCKOU e TENFHOCTH;
MaTPpUOTUUCCKOI'0 BOCIIMTAHUA:

- chOpMHUPOBAHHOCTh  POCCHHMCKOMH
TpaXXTaHCKOH AICHTUIHOCTH,
MaTPUOTH3MA, YBaXXEHHs] K CBOEMY
Hapoay, 4YyBCTBA  OTBETCTBEHHOCTU
nepen PoawHo#l, ropmoctu 3a CcBOW
Kpail, cBorwo PonauHy, CBOMl S3BIK U
KyJnbTypy, TMpOLUIOE U HacTosIiee
MHOT'OHallMOHAJIIBHOIO Hapoja Poccuy;

w

- LIEHHOCTHOE OTHOLIEHUE K
roCyJapCTBEHHBIM CHUMBOJIAM,
HCTOPUUYECKOMY u MIPUPOAHOMY

HACIIE/INIO, TAMSITHUKAM, TPaJUIUSIM
HaposoB Poccum, noctmkenusm Poccun
B HaykKe, HCKYCCTBE, criopre,
TEXHOJIOTUAX U TPYAE;

- ujelHas YOeXKJAeHHOCTh, TOTOBHOCTD K
cayxenuto u  3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CYIAL0Y;

OCBOEHHBIE 00yJaroIMHCS
MEXTpPEAMETHBIE ITOHSATHUSA H
VHHUBEpCalbHbIE y4eOHBIE JefCTBUS
(perynsTHBHEIE, M03HAaBaTEJIbLHEIE,
KOMMYHUKATHUBHEIE);

- CIIOCOOHOCTH HX WCIOJL30BAHUS B
IMO3HABaTEIILHOM u COIMATLHOM
MIPaKTHKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAaHUIO U
OCYILECTBIIEHUIO yaeOHOU

ACATCIIBHOCTH, OpraHru3aluu yqe6Horo
COoTpyaHHn4YeCTBa C IMCAAroruniucCKuMmn
pa6OTHI/IKaMI/I n  CBEPCTHUKaAMH, K

YYIACTHIO B MIOCTPOCHUH
WHIUBUTYabHON oOpa3zoBateabHON
TPacKTOPHH;

- OBJIAJICHWE HaBBIKAMH  y4eOHO-

GOpMyNBI  CIOXKEHHS W YMHOXCHHS
BEpPOSTHOCTEH, KOMOHMHATOpHBIC (AKTBHI H
GbopMyJIBI TIpH PEIHICHUH 3a7a4; OICHUBATH
BEPOSATHOCTH peanbHbBIX COOBITHI;
3HAKOMCTBO CO CIyYailHbIMH BEIHMYMHAMU,;
YMEHHE MPUBOAUTH HPHUMEPBI TPOSBICHUSL
3aKOHa OOJBIINX YHCEA B MNPUPOAHBIX H
OOIIIECTBEHHBIX SIBICHHUSIX




UCCIEAOBATEILCKOM,  NPOCKTHOM U
COLIMAIILHON AeITEIHLHOCTH

OK 07 CognelicTBOBaThH

COXpaHECHUIO
OKpy>Karolen cpensl,
pecypcocOepekeHuto,

MPUMEHATh 3HAHUS 00
M3MEHEHUH KJIUMATa,
MIPUHINIIEI OEPEXKITUBOTO
MIPOM3BOJICTBA,

3¢ HEKTHBHO
JIECTBOBATH B
Ype3BhIYAMHBIX
CUTYaIUIX

- HE IPUHUMATh JEUCTBUS, IPUHOCAILINE
BpEJl OKpYKAIOIIEH CpeIe;

- YMETH MPOTHO3UPOBAThH
HeOIaronpusTHHIC 9KOJIOTUYECKHE
MOCJIEACTBUS MPEATPUHUMAEMBIX
JIEVCTBUM, IPEAOTBPALIATh UX;

- pacuIMpuTh ONBIT JAESATEILHOCTU
3KOJIOTMYECKON HaNpaBJICHHOCTH;

- pa3pabarbiBaTh IUTaH  PEIICHUS
pOOJIEMBI C Y4ETOM aHajau3a
AMCIOIIHXCS MaTepHaIbHBIX "
HEMaTepHUalbHbIX PECYPCOB;

- OCYLUECTBIISITh LEJICHAINPABICHHBIN
MOWCK TIEPEHOCAa CPEACTB M CIOCOOOB
JEeHCTBUS B TPO(ECCHOHANBHYIO CPEey;
- yMETh INEPEHOCUTh 3HAaHHUSI B
MO3HABATEIBHYID U IPAKTHYECKYIO
00/1aCTH )KU3HEAEATENHHOCTH,

- Ipexajaratb  HOBBIE  IIPOEKTHI,
OIICHHUBATh HJEU C IMO3UIMH HOBHU3HHI,
OpPUTHHAJIBHOCTH, HPaKTUIECKON
3HaYMMOCTH;

- JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM,
BHOCHUTH KOPPEKTHUBHI B JNIESATEIHHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3yIbTaTOB
LIeJISIM

- YMETb ONEPHPOBAThH HOHATUAMU: (HYHKIIUS,
HemnpepbiBHAsE ~ (QYHKOMS,  OPOM3BOAHAS,
nepBooOpasHasi, OIpeIeNCHHBI HHTErpal;
YMETh HaXOIUTb IIPOM3BOJIHbIE
3I€MEHTapHBIX byHKUMH, UCTIONB3YS
CIIPaBOYHBIE MaTepUabl; HCCIIEJOBaTh B
IpocTeHIUX  ciay4yasx  (yHKUMHM  Ha
MOHOTOHHOCTb, HAaXOAWTh HAaWOONBLINE U
HaUMEHbIIME 3HAYeHUs (QYHKIHIA; CTPOUTH
rpadMKd MHOTOWIECHOB C HCIIOJIb30BAaHHEM
ammapata = MaTe€MaTH4ecKoro  aHaju3a;
NIPUMEHATh TPOU3BOJHYIO TPU PEIICHUU
3alad Ha JIBIKEHME; pelaTh IPaKTHKO-
OPHECHTUPOBAHHBIC 33Jaud Ha HauOOJbIIUE
U HauMEHbLIME 3HAYCHMS, HA HAXOXKICHHE
MyTH, CKOPOCTU U YCKOPEHHUS;

- yMeTb  OIEpUpOBaTb  IMOHATUSIMHU:
IOBIDKEHHE B IPOCTPAHCTBE, MOJO0OHBIE
¢urypel B TPOCTPAHCTBE; HCIOIH30BAThH

OTHOILIEHUE TUIOLIAJEH MOBEPXHOCTEH U
00BEeMOB TIOJOOHBIX (PUTYp TIPH pelIeHUH
3azay;

- YMEThb  BBIYUCIIATH T'C€OMETPUYCCKHUEC
BEIMYMHBI (UIMHA, YTOJ, IUIOMAAb, 00bEM,
ILJIOIIATh TOBEPXHOCTH), HCTIONB3Ys

n3y4YeHHbIC (POPMYIIBI U METOJIBI




2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM U CIHUILIAHBI
2.1. O0beM TUCHUILIMHBI H BUbI y4eOHOH padoThI

Buj yueOHoi1 padoThI O0bem yacoB

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM 1M CHHMIIJIMHbI 324

B T.4. B popMe NPaKTHYECKOH MOATOTOBKHU

OcHOBHOE coep:kaHne 289

B TOM YHCJIC:

JCKITUU 133
MPaKTUYECKHUE 3aHATHS 156
CamocrosiTesibHas paboTa 23
Koncyabranumn 4

NuauBuayaabHblil NpoeKT (HeT) -

IMpomexxkyTounas arrectanus (3k3amen) — 1,2 cemectp 8




2.2. TeMaT4yecKMi IJIAH U COJAEpPKAHME JUCUUILIMHBI «MaTeMaTuka»

Coaepsxanue yueOHOro MaTepuaJa (OCHOBHOe H NPodeccHOHATBLHO-OPHEHTHPOBAHHOE), O0bem ®opmupyemble
HaunMeHoBaHue pa3jeioB U TeM
JIaGopaTopHble U NPAKTHYECKHE 3aHATUS 4acoB KOMIIETEeHIIM U
1 2 3 4
OcHoBHOe coiep:kaHHne
Pazpnen 1. IlloBTOpeHne Kypca MATeMATHKUA OCHOBHOM LIKOJIbI 16
Tema 1.1 Coaepsxanue yueOHOro MaTepuaJia 2
Hesb 1 3ana4n MaTeMaTHKH NpH | ba3oBbie 3HaHMS M yMEHUS 110 MAaTEeMaTHKE B MPOPECCHOHANLHON 1 B IOBCEIHEBHOM IESATEIBHOCTH. 2
OCBOEHMH CIIelHAJIbLHOCTH
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa 2
Yucaa u BbBIYHUCJICHUSA. I[eﬁCTBHﬂ Haa MOJOKHUTCIBHBIMU U OTPULATCIIbHBIMHA YK CJIaMU, OOBIKHOBEHHBIMHU U JACCATUYHBIMU 2
BoipaikeHust u npeo0pa3oBaHusi | qpoOsMU.
JeiicTBus co cTeneHsIMH, GOPMYIIbI COKPAILIEHHOTO YMHOKEHHS.
Tema 1.3. Conep:xanue yueOHOro Marepuasa 2
I'eomeTpust Ha MJI0CKOCTH IIpakTH4eckoe 3aHsITHE 2
Bupl miockux Guryp u ux miomais. OK-01, OK-02,
[IpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4 B KypCce FT€OMETPUU Ha INIOCKOCTH OK-03, OK-04,
Tema 1.4 Coaepsxanue y4e0HOro MaTepuaJia 2 OK-05, OK-06,
IIponeHTHBIE BHIYMCICHUSA IIpakTH4yeckoe 3aHaTHE 2 OK-07
ITpocThie IPOLEHTHI, pa3Hble COCOOB! MX BBIYUCICHUS. CI0XKHbIE TPOLIEHTHI
Tema 1.5 Coaepsxanue y4e0HOro MaTepuaJia 2
YpaBHeHHs1 M HEpaBEHCTBA IIpakTHYeckoe 3aHATHE 2
Jluneiinble, KBafpaTHbIE, IPOOHO-TMHEIHbIE YpaBHEHUS U HEPABEHCTBA
Tema 1.6 Coaepsxanue y4eOHOro MaTepuaJia 4
Cucrembl YPaBHEHHUI1 u | CrocoOBl penieHnst CUCTEM JIMHEHHBIX ypaBHeHWH. [TonsTust: marpuna 2x2 u 3x3, omnpeaenuTenb 2
HEPaBEeHCTB Matpuuel. Metox IMaycca. CucteMbl HENMMHENHBIX ypaBHEHUI. CHCTEMBI HEPABEHCTB
IpakTHYeCKoe 3aHATHE 2
Tema 1.7 Conep:xanue yueOHOro MaTepuasa 2
BxoaHoii KOHTPOJIB IIpakTHyeckoe 3aHATHE 2

Brruucnenus n npeo6pa3OBaHH$[. ypaBHeHI/IH " HCPABCHCTBA. FeOMeTpI/IH Ha INIOCKOCTH




Kontponsnas pabora

Pa3znen 2 [IpsiMble ¥ IUIOCKOCTH B MPOCTPAaHCTBE 18
Tema 2.1. Coaep:xanue yueOHOT0 MaTepHuaJia 2
OcHoBHbIE noHsaTus | [lpeamer crepeomerpun. OcHOBHBIE MOHATHS (TOYKa, TpsAMas, IUIOCKOCTh, MPOCTPAHCTBO). 2
crepeomerpuu.  PacmoJsioxkenue | OcHOBHBIE aKCHOMBI cTepeoMeTpuu. llepecekaromiuecsi, TapaieNbHble W CKPEIIMBAIOIINECS
NPSIMBIX U NJI0CKOCTedi npsMeie. [Ipr3HaK U CBOHCTBO CKpEIMBAIOIIUXCS MPSAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPEI.
Tema 2.2. Coaepsxanue yueOHOro MaTepuaJia 6
IMapanneabHOCTH npsAMBbIX, | [lapamiencapie npssmMas u miockocth. Omnpeneneaue. Ilpusnak. CpoiicTBa (C JOKa3aTEILCTBOM). 2
npsiMoii 7| INIOCKOCTH, | [Tapamnensheie iockoctu. Onpenenenue. [Ipusnak. CoiicTBa (¢ AoKa3zaTenbCTBOM). TeTpasap u
IIOCKOCTEH ero anemeHThl. [lapamnenenunen u ero smeMeHThl. CBOWCTBa MPOTHUBOMOJOXKHBIX TpaHew U

nuaronaney napamienenumnena. [locrpoenue ceuenuil. Pemenue 3anay.

IIpakTH4eckoe 3aHATHE 4
Tema 2.3. Ilepnengukyasipuocts | Cogep:kanue yueGHOro MaTepuasia 2
NPSAMBIX, NPAMONA M IUIOCKOCTH, | [lepnenmukynspHbie psimble. [lapanienbHpie psMble, TEPIEHANKYISIPHBIE K TUIOCKOCTH. [Ipr3Hak 2
IVIOCKOCTEH NEPIEHANKYIJIIPHOCTH TNPSMOM U INIOCKOCTH. [lokazarenscTBo. IleprneHauKkymsip M HakJIOHHas.

[lepnenaukynapHelie mI0cKOCTU. [Ipu3HaK NepneHauKyISIPHOCTH IIIOCKOCTEH. JloKka3aTenbCTBO.

PaccTosHus B mpocTpaHCTBE
Tema 2.4. Conep:xanue yueOHOro Marepuasa 4
Teopema 0 Tpex =

Teopema o Tpex neprneHAuKyIsipax. JlokazaTenbCTBO. YT0Jl MEXAY NPSMON U IJIOCKOCTHIO. YTOJI 2
TepHeRiy Ipax MEXIY TIOCKOCTSIMU

IIpakTH4yeckoe 3aHATHE 2
Tema 2.5. Coaepsxanue y4e0HOro MaTepuaJia 2
IHapanaeiabHble, IIpakTH4eckoe 3aHATHE 2
neprneHINKyJIspHbIe, Akcuombl cTepeoMeTpud. llepneHanKymIsIpHOCTh TPSAMOM M IIOCKOCTH, MapajuIeIbHOCTh IBYX
CKpellUBaolIecs: NpsiMble MPSIMBIX, TIEPIICHANKYIISPHBIX TUIOCKOCTH, IEPIEHINKYISIPHOCTD TIOCKOCTEH
Tema 2.6. Conep:xanue yueOHOro MaTepuasa 2
Pemenne 3amay. Ilpsamele u | [IpakTHyeckoe 3aHsITHE 2

IVIOCKOCTH B MMPOCTPAHCTBE

PacnionoxeHne npsAMBIX M TUIOCKOCTEH B MPOCTpaHCTBe. [lepneHauKyIapHOCTh M MapalliedbHOCTh
MPSIMBIX U TUTOCKOCTEH. CKpennBaronIfecs mpsiMbie
Konrponbnas pabora

OK-01, OK-03,
OK-04, OK-07




Pasnen 3. KoopanHaTtsl 1 BeKTOPBI

14

Tema 3.1 Coaepixanue yueOHOr0 MaTepuaJia 4
JexapTroBbl  KoOpaMHATBI B | J[ekapToBHI KOOpAWHATHI B pocTpaHcTBe. [IpocTeiimue 3amaun B koopauHatax. PaccrostHre Mex Ty 2
NPOCTPAHCTBeE. Paccrosinme | aAByMs TOUKaMH, KOOPIUHATHI CEPEANHBI OTpE3Ka
MEALy ABYMA TOUKAMH. | IThakTHUecKoe 3aHsTHE 2
KoopaunaTtsl cepequHbI 0Tpe3Ka
Tema 3.2 Coaepsxanue yueOHOro MaTepuaJia 4
BexTophl B npocTpaHcTBe. BexTopsr B mpoctpanctBe. CrnojkeHHEe M BBIYMTAHHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIO. 2
Yroa MeKIY BekTopamu. | Kommnanapusle BekTophl. CkallsipHOE NpPOM3BEIEHHME BEKTOPOB. PazioxkeHue BEKTOpa IO TpeM
CkaJsipHoe Npou3BeJeHNe | HEKOMIUTAHAPHBIM BeKTOpaM. KoOpAWHAThl BEKTOpa, CKANSPHOE TMPOU3BENECHHE BEKTOPOB B
BEKTOPOB KOOpAWHATAX, YTOoJl MEXAYy BEKTOpPaMH, Yroll MEXAy INPSIMOA W IUIOCKOCTBIO, YTOI MEXITy
TUIOCKOCTSIMH. Y paBHEHUE MJIOCKOCTH. ['eoMeTprudeckuii CMbICT OnpeaenuTens 2x2
OK-02, OK-03,
IIpakTH4eckoe 3aHATHE 2 OK-04, OK-07
Tema 3.3 Conep:xanue yue0HOro MaTepuaJia 4
I[IpakTHKO-OpHEHTHPOBAHHDIE IpakTnyeckoe 3ansiTHE 4
3aJa4u Ha KoopauHaTHOM | KoopauHaTHas miockocTh. Berancnenne paccTosiHAN U TUTOIAe Ha TiockocTd. KomndecTBeHHbIS
TIOCKOCTH pacyeTsl
Tema 3.4 Conep:xanue yueOHOro MaTepuaJa 2
Pemenne 3apau. Koopaumnarel u | [IpakTnyeckoe 3ansiTue 2
BEKTOPBI JexapToBel KOOpAMHATHI B MpocTpaHcTBe. BekTopbl B mpocTpaHcTBe. ClokeHHE W BBIYUTAHHE
BEKTOPOB. YMHOXEHHE BeKkTopa Ha uucio. Kommianapusle BeKTOpbl. CKaJspHOE NMPOU3BENECHUE
BEKTOpOB. Pa3noxkeHune BeKTOpa MO TpeM HEKOMIUIaHApHbIM BekTopaM. lIpocteiimme 3amaun B
KOOpaAuHaTax. KOOp]II/IHaTBI BCKTOpa, pPaCCTOAHUC MECXKAY TOUYKaMH, KOOPIAMWHATBI CEPECAMNHBI
0Tpe3Ka, CKaSIPHOE IPOU3BEACHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEKAY BEKTOPAMH, YTOJl MEXKAY
NPSMOM M IJIOCKOCTBIO, YOl MEXKIY INIOCKOCTSIMU
KontponbHas pabora
Pasnen 4. OcHoBBI TpUTOHOMeTpUM. TpHUroHOMeTpHYecKue PyHKIINH 37 OK-01, OK-02,
Tema 4.1 Coaeprxanue y4e0HOro MaTepuaJia 4 OK-03, OK-04,




Tpuronomerpuyeckne (QyHKIUH
NMPOU3BOJBLHOIO  yIJa,
Pagnannas u rpaaycHas mepa

yucJja.

Pa,I[I/IaHHaH MEpa Yyria. HOBOpOT TOYKM BOKPYI' HaydaJla KOOpAWHAT. OHpeI[eJ'IGHI/IC CHUHYCa,
KOCHUHYCa, TaHI€HCa MW KOTAaHT'CHCA. 3HaKu CHHYCa, KOCHHYCAa, TaHI'€HCa M KOTaHICHCa IIO
YCTBCPTAM. 3aBHCHMOCTD MCXKAY CUHYCOM, KOCMHYCOM, TAHICHCOM W KOTAHI'CHCOM OJHOTO U TOI'O

yriaa XKe yria

IIpakTHyeckoe 3aHATHE 2
Tema 4.2 Coaepsxanue yueOHOro MaTepuaJia 4
OcHoBHBIE TPpUrOHOMeTpHYecKHe | Tpuronomerpuyeckue ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC M KOTAHTEHC YTIIIOB o | - o.. DopmyIib 2
TOXKIECTBA. IPUBEACHUS
®opMyJibl NPpUBEAEHUS IIpakTH4eckoe 3aHATHE 2
Tema 4.3 Conep:xanue yueOHOro MaTepuasa 6
Cunyc, kocunyc, Tanrenc cymmsbl | CymMa 1 paszHocTh cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC ABOMHOIO yria. 2
U Pa3HOCTH ABYX YIJIOB ®opmynel  TIOJOBUHHOTO yria. [IpeoOpa3oBaHusi CyMMBI TpPUTOHOMETpPHUYECKHX (QyHKIHMHA B
CuHyc W KOCHHYC [BOHHOIO | TPOM3BE/IEHWE W TIPOM3BEACHUS B CyMMYy. BbIpakeHHWE TPUTOHOMETPUYECKHX (QYHKIHUN depe3
yriaa. @opMmyJbl NOJOBHHHOIO | TAHTEHC IIOJIOBUHHOTO apryMmeHTa. llpeoOpa3zoBaHusi mpOCTEMIIMX  TPUTOHOMETPUYECKUX
yria BBIPAKCHHUN

IIpakTH4eckoe 3aHATHE 4
Tema 4.4 Conep:xanue yueOHOro MaTepuaJia 2
DyHKUNH, HX cBoiicTBa. | O0nacTh omnpeneneHus] 1 MHOXKECTBO 3HaueHUH PyHKImH. YETHOCTD, HEYETHOCTD, MEPUOJUIHOCTD 2
Cnioco0s1 3axanus GyHKOmi ¢bynkuuii. CiocoOsl 3aganus pyHKIMN
Tema 4.5 Coaepsxanue y4e0HOro MaTepuaJia 2
Tpuronomerpuueckue pyHknuu, | O0nacte omnpenesneHHs W MHOXECTBO 3HAYCHHH TPUTOHOMETpHUYEeCKHX (QyHKIUH. YETHOCTH, 2
HX CBONCTBA ¥ rpaQuKu HEYETHOCTb, IEPUOANIHOCTh TPUrOHOMETpuUeckux (yHkuuil. CBoiicTBa u rpaduku QyHKUMN y =

COS X, y =sin X, y =tg X, y = ctg x.
Tema 4.6 Coaepsxanue y4e0HOro MaTepuaJia 2
IIpeodpa3oBanue rpadguxosn | [IpakTuyeckoe 3aHsITHE 2
TPUrOHOMeTpHYeCKHX QyHKIMH | CxKaThe U pacTshKeHHE rpa) kOB TPUTOHOMETPUUYECKUX (DYHKIIMH.

[IpeobpaszoBanue rpagUKOB TPUTOHOMETPUIECKUX QYHKINH
Tema 4.7 Conep:xanue yueOHOro MaTepuasa 2
Onncanue NpoHM3BOACTBEeHHBIX | [IpakTHYecKkoe 3aHsITHE 2
NnpoueccoB c nomomkbio | Mcrnonp3oBanne CBONCTB TPUTOHOMETPHUYECKHUX (PYHKIHMK B MPO(ECCHOHATBHBIX 3a1a4ax

rpagukos GpyHKIuin

OK-05, OK-06,
OK-07




Tema 4.8
OOpaTHble TPUTOHOMETPHYECKHe
bynxkunu

Conep:xanue yueOHOro MaTepuaJia

OO6patHbIe TpuroHOMeTpHUecKre QyHKnnu. Mx cBoiicTBa u rpaduxu

Tema 4.9 Tpuronomerpmuyeckue
YPAaBHEHHUS U HepaBeHCTBa

Conep:xanue yueOHOro MaTepuaJa

YpaBHeHHEe cOS X = a. YpaBHEHHE Sin X = a. YpaBHeHWe tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUUYECKUX YPAaBHCHUUM OCHOBHBIX THUIIOB: TMPOCTEHIINE TPUTOHOMETPUUYECKUE
ypaBHEHUS, CBOSIINECS K KBaJpaTHBIM, pelllaeéMble pa3iioKeHHeM Ha MHOXKHATEIH, OJTHOPOTHBIE.
IIpocreiiie TPUroHOMETPUYECKUE HEPABEHCTBA

IIpakTH4yeckoe 3aHATHE

Tema 4.10 Conep:xanue yue0HOro MaTepuaJia

Cucrembl TpUroHoMeTpu4eckKux | CHCTEMBI IPOCTEHIINX TPUTOHOMETPUIECKIX YPaBHEHUN

YpPaBHeHuUil

Tema 4.11 Conep:xanue yue0HOro MaTepuaJia

Pemenue 3ajaau, ocHOBBI | [IpakTHYeckoe 3aHsITHE

TPUTOHOMETPHH. [TpeoOpazoBaHKe TPUTOHOMETPHUUESCKUX BhIpaKeHUH. Pelenre TpUroHoMeTpUiIecKuX ypaBHEHUH 1

Tpuronomerpuueckue pyHkuuu

HEPaBEHCTB B TOM YHCIIC C UCIIOIb30BAaHUEM CBOWCTB (DYHKIIHIA.
KontponbHas pabora

CamocrosiTesibHast padoTa
PenieHne TpUrOHOMETPUYECKUX YPABHEHUH U HEPABEHCTB B TOM YHMCIIE C HCIIOIB30BAHUEM CBOMCTB
byHKIUH.

Paznen 5. KoMmiuiekcHble ynciaa OK-01, OK-02,
Tema 5.1 Coaepsxanue y4e0HOro MaTepuaJia OK-03, OK-04,
KoMmiekcHbIe yncia [TousTHe KOMIUIEKCHOro uucia. CONPsKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT OK-05, OK-06,
KOMIUIGKCHOTO ~ umcna.  dopma  3amucd  KOMIUIGKCHOTO — ymcna  (FeoMeTpHyecKas, OK-07
TPUTOHOMETpHUYECKas, aredpanyveckas). ApupMeTHyecKue IeHCTBUS ¢ KOMIUICKCHBIMU YUCIIaMU
IpakTnyeckoe 3ansiTHE
Tema 5.2 Coaepsxanue y4eO0HOro MaTepuaJia OK-01, OK-02,
[Ipumenenue KOMILIEKCHBIX OK-03, OK-04,
ancen IMpakTnyeckoe 3anHsiTue BrIMoONHEHWE pacdyeToB C MMOMOIIBI0 KOMIDIEKCHBIX 4ucen. [Ipumeps OK-05, OK-06,

HCIIOJIB30BaHNA KOMIIJICKCHBIX YHUCEI

OK-07




Pasnea 6. [IponsBoanas GpyHKIMHU, ee NPUMEHEHHE

36

Tema 6.1 Coaepsxanue yueOHOro MaTepuaJia 2
IMonsaTHE MPOU3BOTHOM. = >
OmnpeneneHne 4YKUCIOBOH IOCIENOBATENILHOCTH M CIOCOObI ee 3amaHus. CBONCTBA YMCIIOBBIX 2
DopmyJabl U npaBmia .
nocienoBaTenpHocTeld. OnpezeneHrue Mpeaena IOCIeI0BaTeNILHOCTH. BbluncieHue mpeaenos
aupdepeHUMPOBAHUSA N
nocnenoBatensHocTed. llpenen ¢dymkmum Ha OeckoHeuHoctu. llpegen ¢GyHKIME B TOUKe.
[Ipupamenne aprymenta. llpupamenue ¢yHkuun. 3anadn, OpUBOISAIINE K TOHATHIO IPOU3BOAHOM.
OnpeneseHne MPOU3BOTHON. ANTOPUTM OTBICKAHHS MPOU3BOAHOM
Tema 6.2 Coaep:xanue yueOHOr0 MaTepuaJia 4
IIpousBoanbie cyMMbl, Pa3HOCTH
’ Dopmynel auddepennuporanust. [Ipasuna nuddepeHIMpoBaHHs 2
NpPOU3BeIeHMsI, YACTHOTO
IpakTnyeckoe 3ansiTHE 2
Tema 6.3 Conep:xanue yue0HOro MaTepuaJia 6
IIpousBoaHbIe " =
.. | Onpenenenne cnoxuoil ¢ynkuuu. [IpomsBogHas Tpuronomerpudeckux ¢yHkuuid. [IpousBomHas 4
TPUIOHOMETPUYECKHUX (PYHKIMIi. .
.. | CTIOKHOU (DyHKITHH
IIpousBoanas CJIOKHOM
IIpakTnyeckoe 3ansiTHE 2
byHkunu
Tema 6.4 Coaepsxanue y4eOHOro MaTepuaJia 2
IlonsiTHe 0  HempepbLIBHOCTH — ~ ~
Ilonsitne wHempepsiBHOW — (yHkimuu. CpoiictBa HempepblBHOH — (yHKIMu. CBA3b  MEXAY 2
¢pynkuuu. MeToa nHTEpBAIOB
HENPEePHIBHOCTEIO U AU (hepeHIpyeMocTh0 (DYHKIMH B TOYKE. AJTOPUTM PELICHUS! HEPaBEHCTB
METO/IOM HHTEPBAIIOB
Tema 6.5 Coaepsxanue y4e0HOro MaTepuaJia 4
I'eomerpuuecknii u puznyeckuii - - - -
N I'eomeTpuyecknii CMBICT TPOU3BOIHON (DYHKIIMU — YTIIOBOH KOI(D(MUIMEHT KacaTellbHOU K TpaduKy 2
CMBICJI POU3BOTHOI .
P GyHKIMM B TOYKE. YpaBHEHHE KacaTelIbHOM K rpaduKy QYHKIUH. AJTCOPUTM COCTABJICHUS
ypaBHEHUS KacaTenbHOU K rpaduky GpyHkoun y=f(x)
IpakTnyeckoe 3aHsiTHE 2
Tema 6.6 Conep:xanue yueOHOro MaTepuasa 2
DuzuvecKui CMBICJI
. IIpaKkTHYecKoe 3aHsITHE 2
MPOM3BOIHOI B

OuznvecKkuii (MeXaHMYECKHi) CMBICI MTPOMU3BOAHON — MTHOBEHHAs CKOPOCTh B MOMEHT BPEMEHH t:

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07




npodgeccUOHAIBHBIX 3aa4ax

v==S'(t)

Tema 6.7 Coaepsxanue yueOHOT0 MaTepuaJia 4
MonoronHocTs pyHkuuu. Touxkn
Boszpacranue u yOpiBaHue ()YHKIHH, COOTBETCTBHE BO3pACTaHUS M yObIBaHMS (DYHKIUU 3HAKY 2
IKCTpEMyMa . . .
peny npousBoAHoil. [loHATHE mNPOM3BONHOW BBICHIETO0 IOPSAAKA, COOTBETCTBHE 3HAaKa BTOPOH
MPOU3BOJHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKLIMU Ha OTpe3Ke. 3aJaud Ha MaKCUMyM U MUHHUMYM.
[lonsATHE acUMNTOTHI, CIOCOOBI UX ONpeeneHHs. AITOPUTM UCCIEI0BaHUS (PYHKIMN U TOCTPOCHHUS
ee rpaduKa ¢ MOMOIIBIO MPOU3BOAHON. J[poOHO-TMHEHAS QYyHKINS
TIpaKkTHYeCKOoe 3aHATHE 2
Tema 6.8 Coaepsxanue yueOHOT0 MaTepuaJia 4
Hccaenosanue pyHkumi " 7 5
cciiefoBaHre (GYHKIIMM HA MOHOTOHHOCTB M ITIOCTPOEHUE IPauKOB.
nocrpoeHue rpa¢gpukos a bynxu p padp
IpakTnyeckoe 3ansiTHE 2
Tema 6.9 HaubGoubmee u | Cogep:kanue yueOHOro MaTepuajia 2
HanMeHblIee 3HAaYeHUus1 PYyHKIMH - ~
Haxoxnenne Hambonbllero W HaWMEHBIIETO 3HAYeHWH (YHKIUH, IOCTpoeHnEe TpaduKoB 2
MHOTOYJICHOB C UCIIOJIb30BAaHKEM allllapaTa MaTeMaTHYeCKOTO aHaN3a
Tema 6.10 Conep:xanue yueOHOro MaTepuaJa 4
Haxoxnenue ONTUMAJIBHOTO
IpakTnyeckoe 3ansiTHE 4
pe3yabTarta c MOMOIIBI0
. Haunmensbinee u HanOonbiee 3HaUeHUE (QYHKIIUU
NPOM3BOAHOI B NPaKTHYECKUX
3amaqax
Tema 6.11 Conep:xanue yueOHOro MaTepuasa 2
Pemenue 3agau. IIpousBoanas
IIpakTH4eckoe 3aHATHE 2
(pyHkuuu, ee npUMEHeHUe N .
®opmynel 1 npaBuia auddepeHnupoBanus. VccnenoBanne QyHKIUH ¢ TOMOIIBIO TPOWU3BOIHOM.
HaunOonpiiee n HauMeHbIIee 3HAYCHUS PyHKIMN
KonTponbnas paborta
Pa3znesn 7. MHOTOrpaHHMKH U TeJjia BpalieHUst 42 OK-01, OK-02,
OK-03, OK-04,
Tema 7.1 Conep:xanue yueOHOro MaTepuasa 2

OK-05, OK-06,




Bepminnsi, peopa, rpanu | [lonarue wmHororpaHHuka. Ero osnemeHTs: BepmmHbl, peOpa, rpanu. [uaronamb. CeueHue. 2
MHOTOTPaHHUKA Beinykiible ¥ HEBBIIYKIIblE MHOIOIPAaHHUKHU
Tema 7.2 Coaepsxanue yueOHOro MaTepuaJia 2
IIpusma, ee cocraBJsIOLIKE,

Ilonstre mpusmel. Ee ocHOBaHmsI M OOKOBBIC T'paHHW. Bwicora mpusMbl. Ilpsmas W HakJIOHHAS 2
ceyenue. Ilpsimass u npaBu/bHast

npusma. [IpaBunpHas npusma. Ee ceuenue
MPU3MBbI
Tema 7.3 Coaep:xanue yueOHOT0 MaTepuaJia 2
Hapanaenenunen, ky6. Ceuenue —

[Mapannenenumnen, CBOWCTBa MNPsIMOYTOJIbHOTO —mapamienenuiena, kKy0. CeueHwe KyoOa, 2
Ky0a, mapajnjesenumnena

napajenenunesna
Tema 7.4 Conep:xanue yueOHOro MaTepuaJia 2
IIupamunga, ee cocraBisomue,

IMupamuga u ee snemenTsl. Cedenue nupamMusl. [IpaBuinbHas nupamuaa. Y cedeHHasi mUpaMuaa 2
ceyeHue. IIpaBuiabHas
nupamMmmjaa. Yceyennasn
nupamMujaa
Tema 7.5 Conep:xanue yue0HOro MaTepuaJia 2
BoxoBasi M moJIHasi MOBEPXHOCTh — —

ITnomans 60KOBOI 1 MONMHONW HOBEPXHOCTH NPU3MBI, TUPAMUIBL 2
NPU3MBbI, IHPAMUABI
Tema 7.6 Conep:xanue yueOHOro MaTepuasa 2
Cummerpust B KyOe, —

CumMeTpHs. OTHOCHTENBHO TOYKH, NPSAMOH, ItockocTd. CuMMeTpus B KyOe, mapajuiesenuIese, 2
napajieienunesne, npusme,

MpHU3Me, UpaMuie
nupamujae
Tema 7.7 Coaepsxanue y4e0HOro MaTepHuaJia 4
IIpumepsl CHUMMeETpHUi B

IIpakTH4yeckoe 3aHATHE 4
npodeccun

CummeTpus B IPUPOJIE, ApXUTEKTYPE, TEXHHUKE, B ObITY
Tema 7.8 Conep:xanue yueOHOro MaTepuasa 2
IIpaBuibHbIE MHOIOTPAHHUKH,

N TpakTHYeCcKoe 3aHATHE 2

UX CBOliCTBa .

TTonsarue IIPaBUJIBHOTO MHOT'OI'paHHHKA. CBolicTBa NpaBUJIIBHBIX MHOT'OI'DaAaHHHUKOB
Tema 7.9 Coaeprxanue y4e0HOro MaTepuaJia 2
HunuHap, ero cocrapJfAOLINE.

Humuaap u ero snementhl. Ceuenne muwiuHApa (TapajuiebHOE OCHOBAaHWIO M ocHh). Pa3BepTka 2

CeueHue NUJIMHAPA

OK-07




WIHHPA

Tema 7.10 Coaepsxanue yueOHOT0 MaTepuaJia 4
Konyc, ero cocraBasiommue.
Cevere Komvea Konyc u ero snementsl. CeyeHue KoHyca (MapajielbHOE OCHOBAaHMIO M MPOXOAsIIee uepes3 2
YyeHne KOH
y BEpINMHY ), KOHMYECKUE cedeHns. Pa3BepTka KoHyca
TIpaKkTHYeCKOoe 3aHATHE 2
Tema 7.11 Coaep:xanue yueOHOT0 MaTepuaJia 2
Yceuennnlii konyc. Ceuenme ~
Yceuennslit konyc. Ero oOpasyromas u Beicota. CeueHne yceueHHOTO KOHyca 2
yce4eHHOr0 KoHyca
Tema 7.12 Conep:xanue yueOHOro MaTepuasa 2
Iap u cdepa, ux ceyeHus
P 1 cpepa, [ap u chepa. Bzanmuoe pacrionoxenne cdepsl u miockoctu. Cedenne mapa, chepbl 2
Tema 7.13 Conep:xanue yueOHOro MaTepuaJia 4
IlonaTne 00 o0bemMe TeJa.
[Monsitue 06 o0beMe Tenma. OObeM KyOa M MPSAMOYTOJIBHOTO Napasuienenumeaa. O0beM MPU3MbI H 2
OTHomleHue 00bEMOB MOAOOHBIX .
mwmHApa. OTHOIeHne 00BEMOB TMOAOOHBIX Tel. ['eoMeTpu4eckwii CMBICT OIpeneIuTeNs 3-TO
Ted
nopsiiKa
IIpakTnyeckoe 3ansiTHE
Tema 7.14 Conep:xanue yueOHOro MaTepuasa 2
O0BeMBbI ) IJIOLIAIH —
. O0beMbl upamMuiel ¥ KoHyca. O0beM miapa. [Imomany noBepxHOCTEH TEN 2
MOBEPXHOCTEH Tea
Tema 7.15 Coaepsxanue y4e0HOro MaTepuaJia 2
KoMOuHAUIMU MHOTOrpPaHHUKOB
IIpakTH4eckoe 3aHATHE 2
U TeJ1 BpalleHus
KomOuHanmm reoMeTpruuecKix Tel
Tema 7.16 Conep:xanue yueOHOro MaTepuasa 6
I'eomeTrpuueckne KOMOMHAIIUM
IpakTnyeckoe 3aHsiTHE 4
HA MPaKTHKe N
Hcnonn3oBanue KOM6I/IHaHPll/I MHOI'OI'PaHHUKOB W TCJI Bpall€HUA B IMPAKTUKO-OPUECHTHPOBAHHBIX
3aayax
Tema 7.17 Conep:xanue yueOHOro MaTepuasa 2




Pemenne 3aga4. | CamocTosiTelbHast padoTa 4
MHororpaHHUKH U Tesa | O0beMBI U IUIOIAAN IOBEPXHOCTH MHOTOTPAHHUKOB U TE€J BPALICHUS
BpallleHHsI
Pasnex 8. [leppooOpasnas pyHKINH, ee NPUMEHEHHE 12
Tema 8.1 Coaepsxanue yueOHOro MaTepuaJia 2
IlepBooGpa3Han (pyHKIUH. —
3agada 0 BOCCTAHOBJICHUH 3aKOHA JBIDKEHMS IO M3BECTHOW CKOpOCTH. IIoHATHE MHTErpupoBaHMS. 2
IpaBuaa HAXO0KIEeHHUS N
eDBOOGDAS O3HakoMJICHHE C MOHSATHEM HMHTerpana u nepBooOpasHoit s ¢pynkumu y=f(x). Pemenne 3agau Ha
nepB HBIX . . . .
P P CBSI3b NEPBOOOPA3HOM M €€ IPOM3BOAHOM, BBIYMCIIEHHE IEPBOOOPA3HOM AN AAaHHOW (QYHKIMH.
Tabmuua Gopmya i  HaxoXKICHHS MepBOOOpa3HBIX. M3ydeHuwe mpaBuja BBIYUCICHHS
MepBOOOpa3HOM
Tema 8.2 Conep:xanue yueOHOro MaTepuaJia 2
ILnomans KPUBOJIMHEHHOM
IIpakTnyeckoe 3ansiTHE 2
Tpaneunu. Popmya Herotona —
Tleii6 3agauu, OPUBOIAINME K TIOHATHUIO ONPEACICHHOIO HMHTErpaja — O BBIYMCICHUH IUIOIIAAU
eli0HNIA N 5
KPUBOJIMHEHHON Tpameuuw, O TepeMelnleHHd To4ku. [loHATHE omnpeAenéHHOro HHTerpaia.
I'eomeTtpuyecknii u (Qu3MUECKUil CMBICI OIpeneneHHoro uHterpana. ®Popmyna HrerotoHa—
Jleiibnnma
Tema 8.3 Conep:xanue yueOHOro MaTepuasa 2
Heonpenenennblii "
. IToHsiTHE HEOIPENEIIEHHOTO UHTETpaa 2
onpeaeeHHbI HHTETPaJIbI
Tema 8.4 Coaepsxanue y4e0HOro MaTepuaJia 2
Iousitue 00  omnpeneJeHHOM =
I'eomeTpuyeckuii CMBICT ONPEEIEHHOTO HHTErpasia 2
HHTerpase KakK JIOLIAAN
KPUBOJMHEHHO! Tpaneuuu
Tema 8.5 Coaeprxanue y4e0HOro MaTepHuaJia 2
OmnpenesieHHbIi  HMHTErpajg B
IpakTnyeckoe 3aHsiTHE 2
KUZHH . .
I'eomerpuueckuii cMbIich onpeaeieHHoro narerpaia. ®@opmyna HetotoHa - JleiiOnmma.
Pemenne 3aaa4 Ha IPpUMCHCHUE MHTErpaia AJis1 BEIYUCIICHUA (1)I/ISI/ILIGCKI/IX BCJINYHH U Hnomaneﬁ
Tema 8.6 Conep:xanue yueOHOro MaTepuasa 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07




Pemenne 3anau. IlepBoodpasnas | [IpakTuyeckoe 3anstue IlepBooOpasHas Qynknuu. IlpaBuna HaxoxxaeHus nepBooOpas3Hbix. Ee 2
(yHKIMH, ee NPUMEHEeHHe IPUMEHEHHUE
Kontponbhas pabora
Pasnen 9. Crenenu u kopuu. CteneHHast GyHKIus 18
Tema 9.1 Coaepsxanue yueOHOro MaTepuaJia 4
Crenennas GyHkuus, ee - — - -
cBOIiCTBA TloHATHE KOpHA N-Oif CTENEHH W3 AeHCTBHTENbHOTO uncia. Pynkmunm y = VX wuX cBoiicTBa U 2
rpaduku. CBOMCTBA KOPHS N-0¥ CTETICHU
TIpaKkTHYeCKOoe 3aHATHE 2
Tema 9.2 Conep:xanue yue0HOro MaTepuaJia 4
IIpeoOpa3oBaHue BbIpaKeHUil ¢ =
. IIpeoOpazoBanue UppalnOHATHHBIX BRIPAKEHUH 2
KOPHSIMH N-0¥ cTeneHU
IpakTnyeckoe 3ansiTHE 2
Tema 9.3 Coaepsxanue yueO0HOro MaTepuaJia 2 OK-01, OK-02,
CpoiicTBa cTeneHn c = OK-03, OK-04,
[lonsiTHe creneHu ¢ Mr0ObIM palMOHAJIBHBIM MOKa3zaTeneM. CreneHHble (QyHKIMH, UX CBOICTBA U 2 OK-05. OK-07
PalOHAIbHBIM " o =05, Ok-
. rpagpuku
AelicTBUTEIbHBIM MOKA3aTeJISIMU P
Tema 9.4 Coaepsxanue y4e0HOro MaTepuaJia 6
Pemenne HPPaLOHATbHBIX =
- PaBHOCHIIBHOCTD HUppalnvuoOHAJIbHBIX YPAaBHCHUU U HEPABCHCTB. MeTOIH)I HX pCIICHUA. 4
YPaBHEHMI1 1 HEPABEHCTB
IIpakTH4eckoe 3aHATHE 2
Pemenne nppalioHaJIbHBIX YPABHEHUI U HEPABEHCTB
Tema 9.5 Coaepsxanue y4eOHOro MaTepuaJia 2
Crenenn u kopHuH. CremneHHas
IpakTnyeckoe 3ansiTHE 2
bynxuns . . .
Omnpenesnenue creneHHOM (yHKuuH. Vcnonb3oBaHHE €€ CBOMCTB MpPHM PELICHUH YpaBHEHUH U
HEPABEHCTB
Konrponbnas pabora
Pasnes 10. Iloxa3arensHast GyHKOMA 20
OK-01, OK-02,
Tema 10.1 Coaeprxanue y4e0HOro MaTepuaJia 4 OK-03, OK-04,




Moxa3zatenbHass (QyHkuus, ee | CTENeHp C IPOU3BOJIBHBIM JEHCTBUTENBHBIM MoOKazareneM. OmnpeneneHne MoOKa3aTeIbHOU 2 OK-05, OK-07
cBOiicTBa ¢byHKIMH, ee cBOMcTBa U TpaduK. 3HAKOMCTBO C MPUMEHEHNEM ToKa3aTenbHo! (GyHKINn. Pemenne
MOKa3aTeNbHBIX YpaBHEHUH (PYHKIMOHATBHO-TPAUIECKUM METOAOM
TIpaKkTHYeCKOoe 3aHATHE 2
Tema 10.2 Coaepsxanue yueOHOro MaTepuaJia 6
Pemenne NoKAa3aTeJIbHbIX - -
.. Pemenne mokasaTenbHBIX ypaBHEHHMH METOJOM YPAaBHUBAHMS IOKa3aTesed, METOAOM BBEICHHUS 4
YPaBHeHUIi U HEPABEHCTB . .
HOBO NEepeMeHHOW, (QYHKIHMOHAJIbHO-TPAaUUECKUM METOAOM. PelieHne moka3aTeIbHBIX
HEPaBEHCTB
IIpakTHyeckoe 3aHATHE 2
Tema 10.3 Conepxanue yueOHOro MaTepuana 2
Cucrembl NMOKa3aTeIbHbIX
. IpakTnyeckoe 3ansiTHE 2
ypaBHeHMii .
Pemenue cucteM nokasaTeabHBIX YpaBHEHUH
Tema 10.4 Conep:xanue yueOHOro MaTepuaJa 4
Pewmenue 3agay. IlokasareabHas
by CamocTrosiTenbHasi padoTa 4
HKIMA . .
y Pemenue moka3zaTeabHBIX YpaBHCHUHU METOAOM YpaBHHMBAHHA IMOKA3aTCJICU WU METOAOM BBCIACHUSA
HOBOI1 IIepeMeHHOM. Pelienne nokaszaTeabHbIX HEPABEHCTB
Paznen 11. Jlorapudmsbi. Jlorapudmudeckas pyHkuus 26
Tema 11.1 Coaepsxanue y4e0HOro MaTepHuaJia 4
Jlorapudpm umcaa. Jdecaruunbiid
pu¢ N Jlorapudm uncna. JlecSTHUHBINA 1 HATYPaIbHBIH JTOrapu(Mbl, YUCIIO € 2
U HATypajibHbIi Jiorapugmbl, OK-01. OK-02
b 1
YHCJIO €
IIpakTH4eckoe 3aHATHE 2 OK-03, OK-04,
Tema 11.2 Coaepsxanue y4e0HOro MaTepuaJia 4 OK-05, OK-07
CpoiicTBa Jlorapu(pMoB.
CsoiicTra jorapudmos. Onepariiust JorapuGMUPOBAHUSL. 2
Onepauust 1orapupMupoBaHus
IpakTnyeckoe 3aHsiTHE 2
Tema 11.3 Coaepsxanue y4eOHOro MaTepuaJia 4




Jlorapudgmuueckas pyHkuus, ee | Jlorapupmudeckas GyHKLIUS U ee CBOWCTBA 2
cBOlicTBa
TIpaKkTHYeCKOoe 3aHATHE 2
Tema 11.4 Coaep:xanue yueOHOr0 MaTepuaJia 8
Pemenue Jorapu(pMu4ecKux
. [Tonsite norapudmuyeckoro ypaBHenus. Omepanusi MOTCHUUPOBAaHUS. TpH OCHOBHBIX MeETOAA 4
YPaBHEHUIi 1 HEPABEHCTB . .
pelIeHus JTorapupMIUUecKuX ypaBHEHUH: (yHKIHOHATBHO-TpadUIecKuii, METO/] TOTEHIIMPOBAHHUA,
METO/1 BBEACHHUS HOBOH nepeMeHHo. JlorapudmMuueckie HepaBeHCTBA
IIpakTu4yeckoe 3aHsATHE 4
Tema 11.5 Conep:xanue yueOHOro Marepuasa 2
Cucrembl JorapupmMuvecKnux
. IIpakTnyeckoe 3ansiTHE 2
ypaBHeHMii . .
ANTOPUTM pEUICHUS] CHCTEMBl ypaBHEHWH. PaBHOCHIIBHOCTBH JIOTapU(MHUYECKHX YpPaBHEHHH U
HEPaBEHCTB
Tema 11.6 Conep:xanue yueOHOro MaTepuaJa 2
Jlorapupmbl B  mpupose u
IIpakTH4eckoe 3aHATHE 2
TeXHHKe .
[Tpumenenue morapudma. Jlorapudmuueckas crupanib B mpupojie. Ee MareMaTHdeckue CBOicTBa
Tema 11.7 Coaepsxanue y4e0HOro MaTepuaJia 2
Pemienue 3agau. Jlorapudgmsbl.
IpakTnyeckoe 3ansiTHE 2
Jlorapudpmuyeckast pyHxkuus . .
Jlorapudmuyeckas Gynknus. Pemenue npocteiimmx gorapuMUIecKix ypaBHEHHN
KontponbHas pabora
Paznen 12. MHoMxkecTBa. JjieMeHTHI TeOpUH rpados 14 OK-01, OK-02,
T 21 C c > OK-03, OK-04,
ema 12. oJep;kaHue y4eOHOro MaTepuaJia OK-05, OK-07
MHo:xecTBa
[onsitue mHOXecTBa. [lommHOMkecTBO. Omiepaliiiz ¢ MHOXKECTBAMH 2
Tema 12.2 Conep:xanue yueOHOro MaTepuasa 2
Onepaunu ¢ MHOKeCTBAMU
TpaKkTHYecKoe 3aHATHE: 2
Omnepaunu ¢ MHOXecTBaMH. PerieHne NpuKimagHbpIxX 3a1a4
Tema 12.3 Conep:xanue yueOHOro MaTepuaJia 4




'padnr [onsaTtue rpada. CBsa3HbIM Tpad, AepeBo, LUKI Ipad Ha MIOCKOCTH 2
TIpaKkTHYeCKOoe 3aHATHE 2
Tema 12.4 Copeprxanne yueOHOTO MaTeprala 6
Pemienne 3amay. MHoOKecTBAa,
TIpaKkTHYeCKOoe 3aHATHE 2
I'padbl u X npuMeHeHue .
Onepanmu ¢ MHOKecTBaMu. OmMUCaHue peaTbHBIX CUTYallli C MMOMOIIBI0 MHOXeCTB. [IpuMenenme
rpadoB Kk pemieHuro 3a1a4
KontponbHas padora
CamocrosiTeJIbHast padoTa: 4
Pemenue 3anau
Paszpnen 13. DieMmeHTHI KOMOMHATOPUKH, CTATUCTUKYU U TEOPUH BePOSITHOCTEH 28
Tema 13.1 Conep:xanue yueOHOro MaTepuaJa 4
OcHoOBHBIE NOHATHS
KOMGHHATOPHKH [TepecTaHOBKH, pa3MEIICHHS, COUCTAHUS. 4
Tema 13.2 Conep:xanue yueOHOro MaTepuaJa 4
CoObITHE, BEPOSATHOCTb =
CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CyMMEBI COOBITHH. Y CIOBHas 4
co0bITHS. Caoxenne "
o BCPOATHOCTD. 3aBUCHUMEBIE M HE3aBUCHUMEIE COGBITI/ISI. TeOpeMLI O BCPOATHOCTHU IIPOU3BEACHUA
YMHOKeHHe BEPOSITHOCTEN N
COOBITHIA. OK-01, OK-02,
Tema 13.3 Conep:xanue yueOHOro MaTepuaJia 4 OK-03, OK-04,
BepositHocTh B OK-05, OK-07
IIpakTH4eckoe 3aHsATHE: 4 ’
npodgeccUHOHAIBHBIX 3a4a4ax . .
OTHOCHTENbHAs YacTOTa COOBITHSI, CBOMCTBO ee ycrolumBocTH. CTaTHCTHYECKOE OIpe/ielieHHe
BeposiTHOCTU. OTIeHKa BEPOSITHOCTH COOBITHS
Tema 13.4 Coaepsxanue y4e0HOro MaTepuaJia 4
JAuckpernas ciyvaiiHas
ITpakTHuecKoe 3aHsITHE: 4
BeJIMYHHA, 3aKOH ee N . . .
Bunsl cnywaiineix  BenmumH. OmpeneneHue  AMCKPETHOW — CIy4alHOW BEJIMYMHBL  3aKOH
acnpesesieHus . N
pactp pacrpeqieNieHus TUCKPETHOM cityyaiiHOM BeJMUKHbI. E€ 4KiClIOBble XapaKTepUCTUKU
Tema 13.5 Coaeprxanue y4e0HOro MaTepuaJia 4
3anaun MaTeMaTH4YeCKOoi
ITpakTHyecKoe 3aHsITHE: 4

CTAaTUCTUKH




Bapuanuonnsiii psin. [lomuron dactor u rucrorpamma. CTaTUCTUYECKUE XapaKTEPUCTUKH DsJia
HaOIIONaEMBIX TaHHBIX

Tema 13.6 Coaepsxanue yueOHOro MaTepuaJia 4
CocraBienne TA0INI "
IIpakTH4yeckoe 3aHATHE: 4
AUArpaMM Ha NPaKTHKe
[TepBuunas 06paboTka cTaTHCTHUECKUX NaHHBIX. ['paduueckoe mx mpexacraBieHue. Haxoxaenue
CPEIHUX XapaKTEPUCTHUK, HAOII01aeMbIX JaHHBIX
Tema 13.7 Coaepsxanue yueOHOT0 MaTepuaJia 4
Pemenne  3amay.  DuemeHThI | [IpakTHYecKoe 3aHsITHE: 4
KOMOMHATOPUKH, CTATHCTHKM H | DieMeHTHl KoMOuwHaTopukd. CoOBITHE, BEpOSTHOCTH COObITHA. ClOXEHHE W YMHOXCHHE
TEOPHH BepOSATHOCTE BEPOSITHOCTEN
KontponbHas pabora
Paznen 14. YpaBHeHUs U HEPaBEeHCTBA 25
Tema 14.1 Conep:xanue yueOHOro MaTepuaJia 4
PaBHocHIBbHOCTL YypaBHeHHMIl M | PaBHOCWIBHOCTH ypaBHeHWH W HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI PaBHOCHIILHBIX 4
HepaBeHcTB. OOmume MeToAbI | Tepexonax B ypaBHEHHSIX W HepaBeHCTBax. OOmiye METONbI pelleHHs ypaBHEHH: MEpexojl OT
pemeHust paBeHCTBa (DYHKIMH K PAaBEHCTBY apryMEHTOB JJISi MOHOTOHHBIX ()YHKLHMI, METON pa3ioKeHHUs Ha
MHOXHTENH, METOJ] BBEJICHNSI HOBOW TIepeMEHHOH, (PYHKIIMOHATBHO-TPadUIECKUI METO/
Tema 14.2 Coaeprxanue y4e0HOro MaTepuaJia 4
I'pagnuecknii meron pemenus | OOmie METOBI PELICHUS] HEPABEHCTB: MEPEX0/ OT CPaBHEHUS 3HAYECHUH (QPYHKIHMHA K CpaBHEHHUIO 4
YPaBHEHHI1, HEPABEHCTB 3HAYEHUH apryMeHTOB JUIsi MOHOTOHHBIX (YHKIHUH, METOJ] HWHTEpBaJOB, (HyHKIMOHAIBHO- OK-01, OK-02,
rpa¢uueckuii Metoa. I'paduueckuii MeTos pelieHus: ypaBHEHU U HEPABEHCTB gi_gz’ gigg
Tema 14.3 Conep:xanue yueOHOro MaTepuasa 4 ) OI’<—O7 e
YpaBHeHusi M HepaBeHcTBa c | [IpakTuyeckoe 3aHsiTHE: 4
MoayJieM Omnpenenenne moxyns. Packpeitme moamyns mo onpegenenuio. IIpocredimme ypaBHEHHS U
HEpAaBCHCTBA C MOOYJICM. HpI/IMeHeHI/Ie PaBHOCWJIBHBIX TII€PEXOA0B B OIPCACICHHBIX THIIAX
YpaBHEHUH M HEPABEHCTB C MOJYJIEM
Tema 14.4 Coaepsxanue y4eO0HOro MaTepuaJia 6
YpaBHeHNS W HepaBeHCTBA ¢ | 3HAKOMCTBO C ITAPAMETPOM. 2
napaMeTpamMmu IIpakTHyeckoe 3ansiTue: 4
[Ipocreiimme ypaBHEHHs 1 HEPABEHCTBA C MTAPaMETPOM
Tema 14.5 Conep:xanue yueOHOro MaTepuasa 2




CocraBiienne U pelieHue
npodeccuoHaANBHBIX 3aJa4y ¢
NOMOIILI0 YPABHECHU I

IIpakTH4eckoe 3aHsITHE:
Pemrenue TeKCTOBBIX 3a1a4 NPO(HECCHOHATIBHOTO CONCPIKAHUS

Tema 14.6 Coaepsxanue yueOHOro MaTepuaJia 5
Pemenne 3agad. YpasHenusi M | CaMocTosiTeJbHAs padora: 5
HepaBeHCTBA OO0u1rie MeToIbl pelleHUs ypaBHEHHH. Y paBHEHUS 1 HEPABEHCTBA C MOAYJIEM H C TTapaMeTpaMu
IMpome:xyTounas arrectanusi (Jx3amen 1 u 2 cemecTp), B T.4 KOHCYJIbTAIIMH 12
Bcero: ‘ 324




3. YCJI0OBUS PEAJIM3AIIMU ITPOT'PAMMBI JIMCHUTIJIMHBI

3.1. TpeboBaHUS K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0

Peanu3zanus y4eOHON TUCIUILTUHBI OOecIieYeHa HATMYUEM Y4eOHOTo KaOHHeTa.

Ob6opynoBanue y4eOHOro KaOHMHETAa: IOCAJOYHBIE MECTa IO KOJMYECTBY CTYICHTOB,
pabouee MecTO MpernojaaBaTelis, padodas HEMEJIOoBas JOCKA, HarJBAHBIC MOcoOus (y4eOHUKH,
OTIOPHBIEC KOHCTICKTHI, KAPTOUKH, pa31aTOUHBIA MaTepHUa, TAOJIHIIbI).

TexHU4eckue cpecTBa 00Oy4YeHUs: CHCTEMA MYJIbTHME A

Jis mHGOPMAIIMOHHO-KOMITBIOTEPHON TMOEPKKH YU4eOHOr0 TpoIecca IMPearnoiaracTcs
UCTIOJIb30BaHUE  MPOTPAMMHO-TICIATOTUYECKUX  CPEJICTB,  pPEAM3YeMbIX C  IOMOIIBIO
KOMIIBIOTEPA: UCIIOJIB30BAHKUE MTPOrPaMMBI «J[OMaNTHUI pEeneTUTOPY.

3.2. UudopmaunonHoe odecneyeHne peajsn3anun NporpaMmbl

Hns peanuzanmu nporpammbl OuOnuoreunbiii ponn Hayunoit 6mbmuorexkn ®I'BOY BO
«UT'Y» um. B.I. PacmytmHa uMeeT T€4aTHbIC W/WIU DSJIEKTPOHHBIE 00pa3oBaTelbHBIC U
nH(}OpPMaILMOHHBIE PECYPCHI, IJI UCIOJIb30BaHUs B 00pa30BaTeIbHOM MpoIiecce

3.2.1. IleyaTHble U31aHUS

OcHoBHas nTuTeparypa:

1. Maremaruka: yueOHuk / bammakoB M. W.- 2-e usn., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHaIbHOE 00pa30BaHUE)

2. MaremaTuka: anreOpa M Hadajga MaTeMaTHYEeCKOro aHaiu3a, reomerpus. AinreOpa u
Hayaja MaTematHueckoro aHanuza. 10-11 knacc. Anumos 1. A., Koxsarun FO.M., Tkauesa M.B.
u apyrue. - M: Ilpocsemenue, 2022.

3. Marematuka: anrebpa U Hayana MaTeMaTUYECKOTO aHaiu3a, reomerpus. ['eomerpus. 10-
11 knacc. Atanacsin JI.C., byry3oB B.®., Kagomiie C.b. u npyrue. - M: IIpocsemenue, 2022.

4. Maremaruka: ajreOpa U Havaja MaTeMaTHYeCKOTro aHayim3a, reomeTpusi. 10— 11 kmaccel.
Anrebpa W Hayala MaTeMaTH4ecKoro ananm3a. B 2 4. Yacte 1: YueOHHMK mns ydammxcs
o0Opa3oBaTenbHbIX opranusanuii (6a3oBsiii yposens)/Mopakosuu A.I'., Cemenos I1.B.; Yacts 2.
3aayHuK 1)1 ydauxcs o0pa3oBaTelbHbIX OpraHu3anuii (6a3oBbiit ypoBeHb)/ Mopakosuy A.T.
u apyrue; nox penakuueid Mopakosuua A.I'. - M: Muemo3suna, 2018.

3.2.2. DeKTPOHHBbIE H31aHUHA (3TEKTPOHHbIE PECYPChI)

1. Bcepoccuiickue untTepHer-omummuansl. - URL: https://online-olympiad.ru / (mata
obpamenust: 12.07.2022). - TekcT: 3MeKTPOHHBIH.

2. Eaunas kosekius IUQpOBBIX 0oOpa3zoBareiabHBIX pecypcoB. - URL: http://school-
collection.edu.ru (nata obpamenus: 08.07.2022). - TeKCT: 3MEKTPOHHBIH.

3. Uudopmarnmonnas cucrema «EanHOE OKHO TOCTyIMa K 00pa3oBaTelbHBIM pecypcamy». -
URL: http://window.edu.ru/ (gara o6pamenus: 02.07.2022). - TekcT: 3€KTPOHHBIH.

4. Hayunas onexktponnass Oubnmuorexka (H3B). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 3MeKTPOHHBIH.

5. OtkpoIThlid KOemx. Marematuka. - URL: https://mathematics.ru / (gara oOpateHusi:
08.06.2022). - TekcT: AMeKTPOHHBIH.

3.2.3. lonoJTHUTeIbHbIe HCTOYHUKHU

1. Tycee B. A. Marematuka mua mnpodeccnii W CHEUAIBHOCTEH  COIMAIBHO-
HSKOHOMUYECKOTO TPOodUiIs : y4eOHUK sl 00pa30oBaTeNbHBIX YUYPEXKACHUNW Had. U cpel. mpod.
obpazoBanust / B. A. I'yceB, C. I'. I'puropreB, C. B. UBonruna. — 4-e u3mg., crep. — M:
W3narenbckuit neHTp «Akanemusi», 2017. — 384 c.



4. KOHTPOJIb MW OIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOH

JTACIATITAHBI

KOHTpOJ'IL N OHEHKA PACKPBIBAIOTCA YCPC3 NUCHUIINIMHAPHBIC PC3YJIbTAaThl, YCBOCHHBIC 3HAHUSA

U TpuUOOpeTeHHBbIE CTyIEHTaMH YMEHUS, HampaBieHHble Ha (OPMUPOBAHHE OOIIUX U

npodeccuoHaNbHBIX KOMIIETEHIIUH.

Pe3yabTaThbl 00yueHust

Kpurepun ounenku

MeTtoabl OLIEHKH

OK 01. BribupaTs cioco0Ob!I pemeHus
3a1a4 mpodecCHoHATBHOM
JIeSITEIIbHOCTH PUMEHUTEIBHO

K Pa3IUYHBIM KOHTEKCTaM

[Inaaupyembie pesyipratel (Tadm. 1.2)
YCTaHABJIMBAIOTCS B UTOTE U3YYCHUS TEM:
11,12,1314,15/1.6
21,22,23,24,25,2.6

3.1,32,33,34

41, 42, 43, 4.4, 45, 46, 4.74.8, 4.9,
4.10,4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71, 72, 73, 74, 75, 76, 7.7,7.8,7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,8.6
9.1,9.2,9.3,94,95

10.1, 10.2,10.3,10.4
11.1,11.2,11.3,11.4,115, 11.6,11.7
12.1,12.2,12.3,12.4

13.1,13.2,13.3, 13.4, 13,5, 13.6
14.1,14.2,14.3,14.4,145,14.6

OK 02. Mcnionb30BaTh COBPEMEHHBIE
Cpe/ICTBa MOKCKa, aHATH3a H
UHTEpIpEeTay HHPOPMAIMH, U
MH()OPMALIMOHHBIE TEXHOJIOTUH JIJIS
BBITIOJTHEHHMS 33124
po(heCCHOHAIBHOM IEATENbHOCTH

[Tnanupyembie pe3yibTathl (Tabm. 1.2)
YCTaHABJIMBAIOTCS B UTOTC U3YYCHUS TEM:
11,12,13,14,15,1.6
21,2.2,23,24,25,2.6

3.1,32,33,34

41, 42,43, 44, 45, 46, 4.7, 4.8, 4.9,
4.10,4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11

71,72, 73, 74,75,76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,83,84,85,8.6
9.1,9.2,9.3,9495

10.1,10.2,10.3, 10.4
11.1,11.2,11.3,11.4,11.5,11.6,11.7
12.1,12.2,12.3,12.4

13.1,13.2,13.3, 134,135, 13.6
14.1,14.2,14.3,14.4, 145, 14.6

OK 03. IInanupoBaTh 1
peann3oBbIBaTH COOCTBEHHOE
npodeccnoHanTbHOE U TMYHOCTHOE
pasBUTHE, IPEITPUHAMATEIHCKYIO
JeSITeIbHOCTD B MPO(ECCHOHATBHOM
cdepe, UCIOIB30BaTh 3HAHUS 10

[Inanupyemeie pesynbTaThl (Tadm. 1.2)
YCTaHABJIMBAIOTCS B UTOTE U3yUCHHSI TEM:
11,12,13,14,15,1.6
21,2.2,23,24,25,2.6

3.1,32,33, 34

41,42, 43,44, 45, 46, 4.7, 4.8, 4.9,
4.10,4.11

Ouenka
pe3yabTaTOB —
YCTHBIH OTPOC;
Ouenka
pe3yJIbTaTOB —
MaTeMaTHYECKUI
JUKTAHT;
Ouenka
pe3yIbTaTOB —
pelreHue 3a1a4 y
JIOCKH,

Onenka
pe3yJIbTaTOB —
KOHTPOJIbHBIX
pabor;

Orenka
pe3yIbTaTOB —
TECTHUPOBaHHUE;
Onenka
pe3yIbTaTOB —
MIPAKTHYECKUX
pabor;

Orenka
pe3yJIbTaTOB —
OCTaBIICHHE
CTPYKTYPHO-
JIOTUYECKOM CXEMBI
10 TEME;
Orenka
pe3yJIbTaToB -
BBITIOJTHEHHE
SK3aMEHAIMOHHEBIX
3a1aHUI




(UHAHCOBOI TPaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX CUTYaIUAX

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10,6.11

71,72,73,74,75,76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,8.6
9.1,9.2,9.3,94,95

10.1, 10.2,10.3,10.4
11.1,11.2,11.3,11.4,115, 11.6, 11.7
12.1,12.2,12.3,12.4
13.1,13.2,13.3,13.4, 135, 13.6
14.1,14.2,14.3,14.4, 145, 14.6

OK 04. DddextuBao
B3aUMO/ICHCTBOBAThH M PabOTaTh B
KOJIJICKTHBE ¥ KOMaH/Ie

[Inanupyemsie pesynbratsl (Tabm. 1.2)
YCTaHABIMBAIOTCS B UTOTE U3YyUEHHUSI TEM:
11,12,13,14,15,16
21,22,23,2.4,25,2.6

3.1,32,33,34

41,42, 43,44, 45, 46, 4.7, 438, 4.9,
410, 4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10,6.11
71,72,73,74,75,76,7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,8.6
9.1,9.2,9.3,9495

10.1, 10.2,10.3, 10.4
11.1,11.2,11.3,11.4, 115, 11.6, 11.7
12.1,12.2,12.3,12.4

13.1,13.2,13.3, 13.4, 135, 13.6
141,14.2,14.3, 144,145, 14.6

OK 05. Ocy1iecTBasTh yCTHYIO U
NUCbMEHHYI0 KOMMYHHUKAIIHIO Ha
roCyJapCTBEHHOM si3bIke Poccuiickoit
®denepanyu ¢ y4eToM 0COOEHHOCTEH
COLIMAJILHOTO M KYJIBTYPHOTO
KOHTEKCTa

[Inanupyembie pesyibrarthl (Tadm. 1.2)
YCTaHABIIUBAIOTCS B UTOTE U3yYCHHS TEM:
11,12,13,14,15/1.6
21,22,23,2.4,25,2.6

3.1,32,33,34

41, 42, 43,44, 45, 46, 4.7, 438, 4.9,
410, 4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10,6.11

71,72,73,74,75,76, 7.7, 78, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,83,84,85,8.6
9.1,9.2,9.3,9.495

10.1, 10.2,10.3, 10.4
11.1,11.2,11.3,11.4,115,11.6,11.7
12.1,12.2,12.3,12.4

13.1,13.2,13.3, 13.4, 135, 13.6
14.1,14.2,14.3,14.4,145,14.6

OK 06. IIposBiATE IpakIaHCKO-
MaTPUOTHUYECKYIO MO3ULHIO,

[Inanupyemsie pesynbratel (Tabm. 1.2)
YCTaHABIUBAIOTCS B UTOTE U3YUCHHS TEM:




JIEMOHCTPUPOBATH OCO3HAHHOE
MTOBEJICHUE Ha OCHOBE TPATUITHOHHBIX
00I1IeYeIIOBEUeCKUX IIEHHOCTEH, B TOM
YHUCIIE C YI€TOM TapMOHHU3AIHH
MEKHAIHOHANBHBIX U
MEXKPEIUTUO3HBIX OTHOIIICHUH,
MPUMEHSThH CTaHAPThI
AHTUKOPPYIIIMOHHOTO MTOBEJCHUS

11,12,13,14,15,16

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10,6.11

71,72,73,74,75,76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,85,8.6
14.1,14.2,14.3,14.4,145, 14.6

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpYKarollen cpelipl,
pecypcocOepexeHn 0, TPUMEHSTh
3HaHHUA 00 M3MEHEHNH KIIMMaTa,
MIPUHLIUTIBI OEPEKITUBOTO
MIPOU3BOCTBA, (M ()EKTUBHO
JICICTBOBATh B UPE3BbIUANHBIX
CUTYaIMIX

[Inanupyemsie pesynbratsl (Tabm. 1.2)
YCTaHaBJIMBAKOTCS B UTOTE U3Y4YEHUS TEM:
11,12,13,14,15,16
21,22,23,24,25,2.6

3.1,32,33,34

41, 4.2, 43, 4.4, 45, 4.6, 4.7, 438, 4.9,
4.10,4.11

51,52

6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10,6.11

71,72,73,74,75,76, 7.7, 7.8, 7.9,
7.10, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16,
7.17

8.1,8.2,8.3,84,68.5,8.6
9.1,9.2,93,94,95

10.1, 10.2,10.3, 10.4
11.1,11.2,11.3,11.4, 115, 11.6,11.7
12.1,12.2,12.3,12.4

13.1,13.2,13.3, 13.4, 135, 13.6
14.1,14.2,14.3,14.4,145,14.6

Pabouass mporpamma paspaboTaHa B COOTBETCTBHUU ¢ DemepasbHBIM TOCYIapCTBEHHBIM

00pa3oBaTeNbHBIM CTAHJAPTOM CpPEIHEro oOuiero oOpa3oBaHUs, YTBEPXKAECHHBIM HPHUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccmiickoit deneparmm ot 26 aBrycra 2022 1. Ne 773,
[TpumepHoil mporpammoii o01e00pa3oBaTenbHON y4eOHOW TUCHMIUIMHBI «MaTeMaTHukKay,
pexomennoBannor ®I'bOY ATTO «1PIIO».

ABTOp NpOrpaMmsbl

- C.J. Ilepectiok, 3aMectutens ngupekropa Komiemka UT'Y no YMP
LT (D.H.0., dondicrocms)

Cgenennsi o mnepeyrBep:kaieHuu «Padoueil nporpamMmbl y4eOHOH JMCHUILIHHBI
«MaremMaTHKa» Ha 0o4epeIHON y4eOHbIN Io H PerucTPANMU H3MEeHEeHHI

YueOHsIii Pemenne YMK BHeceHHble U3MEHEHUS Howmepa nuctos
roJ Komnemxka 3aMEHEH- HOBBIX aHHYJIMPO-
(Ne mpoTokouna, jiara, HBIX BaHHBIX

TTOTNHCH TPEICEAATEIS)

Hacmoswas npoepamma, He Mmoodcem Ovlmb B0CHpouzgedeHa HuU 6 Kakou @gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeutlenus Kageopul-paspabomyuka npocpammsl..




