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1. ITACIIOPT PABOYEW ITPOI'PAMMUBbI YYEBHOM
JAUCHOUIIJIMHBI I11.01 MATEMATHUKA

1.1. OobaacTs NpUMeHEHHUS POrPAMMBI

PabGouass mporpamma yueOHON auciuruinHbl sBisercs dactbio [IIICC3 B
cootBeTcTBUH ¢ I'OC CIIO 40.02.02 [IpaBoOoxXpaHUTENbHAS I€ATEIBHOCTD.

1.2. Mecto yuyeOHOoM qucuumianubl B cTpykrype IHHIICC3:

IT/1. ITpoduabHBIC TUCITATIIAHE

I1J1.01 MatemaTuka

1.3. Hemn wu 3agaym y4eOHOH JUCUHMIVIMHBI — TpPeO0OBaHUA K
pe3yJibTaTaM OCBOCHUSA Y4eOHOW AMCIUILIUHBI:

Conepxxanue IpOTrpaMMbl 001eo0pa3oBaTeIbHOM JUCITUTITAHBI
«Marematuka» HalpaBiI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ U3Y4YCHHUS B
cootBercTBHH ¢ TpeboBanusimu PI'OC COO c¢ yderom mpodeccruoHambHOM
HarnpasieaHocty ®I'OC CIIO.

1.4. KonnuecTBO 4acOB HA OCBOEHUE JUCLHILINHBI:
MakcuManbHOM yueOHOM Harpy3ku ooyuarorierocs 270 4acoB, B TOM YHCIIE:
— oOs3aTenpHas ayauTOpHas ydeOHas Harpy3ka (Bcero)- 12, B ToM dgucie
MIPaKTUYECKas NOATOTOBKA - 6 yaca.

— (CamocrosTenpHas-258 4acos.

1.5. Ilnanupyembie pe3yJbTaThl OCBOEHHSI 00HIe00pa30BaTEIbLHOM
aucuuIInHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

[Inanupyemble pe3y/ibTaThbl 00y4eHHS
O01ue KOMIIeTeHIINHU

Oo0mme JAucuunjmHapHbIe
OK 01 BriOupaTs-  TOTOBHOCTH K  TPYHY,-BlIaJeTh METOJaMH JOKa3aTeIbCTB,
CITOCOOBI PEIICHUs0CO3HAHNE [EHHOCTHQITOPUTMAMH PEIICHUS 3a]a4; YMEHUE
Bagad MacTepcTBa, TPYAOIIO0HE; (hopMynHupoBaTh orpezeneHus,
rpodeccruoHaIbHOM - TOTOBHOCTb K aKTUBHOMAKCHUOMBI M TEOPEMbl, NPUMEHSTh UX,
eaTeIbHOCTH esaTeIbHOCTH [MPOBOJIUTH JI0OKa3aTeJIbHbIC
[MPUMEHUTEITEHO TEXHOJIOTHUCCKON H[pACCYXKICHUS B X0JIe PEIICHUS 3a/1a4;
K Pa3IMYHBIM/COLIMATIEHON HAIMpPaBIEHHOCTH,- YMETh OMNEPUPOBATH TMOHATHIMHU:
KOHTCKCTaM CIIOCOOHOCTh ~ MHUIIMMPOBATH,CTENIEHh  YHWCJa, Jiorapudm dYuCIia;
[JIAaHUPOBATH HlyMEHHUE BBITIOJIHATh BBIUHCIICHHC]
CaMOCTOSTEIIbHO  BBINOJHAThBHAUCHUIH u npeoOpazoBaHus
TaKyIO JesITeIbHOCTD; BBIPAKCHHI co CTCIICHSIMHU u
- UHTEpeC K pa3nu4YHbIMpIorapupmMamH, npeoOpa3oBaHusy
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OCHOBAaHUA  JJIA

Ki1accu(pUKaIu 1 0000IIEHNUS;

CpaBHEHUS,

ITOCTHKCHUS,

- BBIABIIATH 3aKOHOMEPHOCTH U
[IPOTUBOPEYUS B
[PAaCCMaTPUBAEMBIX SIBJICHUSX;

BHOCHUTH KOPPCKTHUBLI B|
JCATCIIBHOCTD,

COOTBCTCTBHEC

OIICHHUBATh
PEe3yIbTATOB
OLICHHWBAaTh  PUCKH
[TOCIICICTBUI ACATCIIBHOCTH;

LIETISIM,

pa3BuBaTh  KpEaTUBHOE

MBIIIJICHHE  TPU  PEIICHUH
PKU3HEHHBIX TIPOOJIEM

0) 6a30BBIC UCCIICIOBATCIIHCKHE
MEeNCTBU:

- BJaJeTh HaBBIKAMU Y4eOHO-
MCCIIeI0BATENIbCKOM

[IPOEKTHOU

u
NS TEIBHOCTH,
HaBbIKAMU paspelieHus
pobiem;

BBISBIIATD IIPUYNHHO-

CJIEICTBEHHbIE CBSI3U 171
AKTYaJIn3UPOBATh

IBBIIBUT'aTh

3ajaqy,
THITOTE3Y ee
HaXOJIUTH)

TS

peleHus,
ApryMEHTbI

JIOKa3aTCJIbCTBa CBOHX

chepam  mpodeccuoHATbHONIPOOHO-PAITMOHATBHBIX BBIPAKCHUI;
NesITeTbHOCTH, - YMETh OIICPUPOBATH IOHATHUSIMHU:
OBjaneHrue yHUBEPCAIbHBIMUPAIMOHAIBHEIE, uppalroHaIbHbIC,
y9IeOHBIMH H03HaBaTeHBHBIMI/IIII')IOKa3aTe.HBHHG, CTETICHHbIE,
MeCTBUSAMU: lTorapupmMuIecKue,

a) 0a3oBbIe JIOTUYECKUETPUTOHOMETPUUECKHE  YpaBHEHUS U
neiicTBUS: HEPaBEHCTBA, UX CUCTEMBI;

- CaMOCTOSITENIFHO-  YMETh  ONEPUPOBATH  MOHSATHIMU:
(hopmynupoBaTh nQyHKIMSA,  HEmpepbiBHAs  (QYHKIHS,
AKTYaJM3UpOBaTh  MPOOJIEMY,[IPOU3BOIHAS, nepBoOOpasHas,
paccMaTpuBaTh ecloNpe/ICTICHHBI  WHTErpa, YMETh
BCECTOPOHHE; HAXOUTh TPOU3BOIHBIC IEMEHTAPHBIX]
- yCTaHABIUBATHDYHKIIUN,  HCTHOIB3YyS  CIPABOYHBIC
CYLICCTBEHHBI TPU3HAK MIUMAaTEPUAIIBI; MCCIIE/IOBATh B

MPOCTEUINX Ciiydasx (QyHKIUM Ha
MOHOTOHHOCTb, HaXOAWTb HauOOJIBIINE

- OTIpeIeTATh eI HaUMCHBIINE 3HA4YCHHsS (DYHKIUH;
eI TeILHOCTH, 3a/1aBaThCTPOUTh TpaQUKd MHOTOUJICHOB €
MmapamMeTppl W KPUTEPUU HUX[UCIIOIb30BaHUEM anmnapara

MaTeMaTUYECKOr0 aHaIN3a; IPUMEHSITH)
[TPOU3BOAHYIO IIPU PELICHUM 3a1ad Ha
IIBHYKCHHUE,

pewiaTth IIPaKTHUKO-

OpUEHTHUPOBAHHBIE 3aJa4uu HA
HAaOOJNBIINE W HAUMEHBIINE 3HAYCHHUS,
Ha HAaxOXXJICHHUE IIyTH,
YCKOPEHUS;

YMEThb  OINEpUPOBATh

pallnOHAJIbHAA

CKOpOCTH H

INOHATUAMMU:

byHKIHS,
(byHKLUS, CTerneHHas
(byHKIMA, Jorapugmuueckas (QyHKIHA,
byHKIUH,
oOpaTHble (YHKIHUHU, YMEHHUE CTPOUTH)
rpadguku M3YYEHHBIX byHKIHH,
MCIIOJIb30BaTh IpaUKU NpU H3YUYCHHUH
[Ipo1ecCoB npy
peleHny 3a7ad U3 JPYrux y4deOHbIX

IMOKa3aTCJIbHAasA

TPUTOHOMETPUYECKUE

U 3aBHUCHUMOCTEH,

[IpEAMETOB M 3a7a4 U3 PpeajbHOH

bopmynamu
3aBUCHMOCTH MEX/y BEIMUNHAMU;

PKU3HU, BbIpAXKaThb

- YMETb pelaTh TEKCTOBbIE 3ajauy
pasHbBIX TUIOB (B TOM 4HCIE€ HA
[TPOLIEHTBI, JOJU U YaCTH, HA IBIKCHHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIYT,
[HaJIOTH, 331a4K U3 00JIACTH yIpaBJIeHUs
ITMYHBIMH M CEMEHHBIMU (PUHAHCAMM);
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B Xoa€

pE3yIbTATHI,

peleHus

OILICHUBATh HUX AOCTOBCPHOCTD,
IMPOrHO3UPOBATH HU3MCHCHUC B

- YMETb UHTETPUPOBATh 3HAHUS

- AHAJIM3UPOBATH IOJTYYECHHBIE
3aJa4y|
KPUTHYECKH|

YTBEPKACHUIA, 3a/1aBaThCOCTABIATh BBIPAXKEHUS, YpPaBHEHUS,
MapamMeTpsl u KPUTEPUHUHEPABEHCTBA U HX CHCTEMBI IO
peleHus; yCIIOBUIO 3a/1auH, HCCIIeIOBaTH|

[IOJIy4EHHOE PCIICHUE U OLIECHUBATH)
[MpaBIOI0I00HOCTh PE3yJIbTATOB;

YMETb OINEPUPOBATH MOHATUAMMU:
cpenHee apuMeTHIECKOe,

HanOoIbIIee U HaUMEHBIIEE 3HA4YCHUA,

MeauaHa,

HOBBIX YCJIOBHSIX; pasMax,  JUCHEPCHs,  CTaHIAapTHOE
-- YMETh MEPEHOCUTh 3HAHHS BOTKIOHCHHE YHCJIOBOTO HaOOpa; yMeETh
[MO03HABATEIBHY O U[U3BIIEKATh, UHTEPIPETHPOBATH
MTPAKTUYECKYIO oOnmacTuuH(OpMAIMIO,  TMPEJICTABICHHYIO B
PKH3HCACITCIILHOCTH; TabIuIaX, Ha auarpamMmax, rpadukax,

OTPAXKAIOLIYID  CBOMCTBA  pEAbHBIX

13 pa3HbIX IPEIMETHBIX[IPOLIECCOB U SIBJICHUM; IpPEICTaBIATH)
o0JacTei; MH(pOpMAIUIO C TOMOIIBI0 TaOIUIl ||
- BBIIBUIAaThb HOBBIE HJICH,[IMArpaMM; HCCIIE0BATH|
[peaiaraTh OpUTMHAJIbHBIECTATUCTUYECKHUE JaHHBIE, B TOM YHUCIE C
[OAXObI U PEIICHUS; MpUMEHEHHEM IpaUuecKux METOJO0B U
148 CHOCOOHOCTh UXPJIEKTPOHHBIX CPEJCTB;
MICII0JIb30BAHUS B- YMETb ONEPUPOBATh TMOHATUSAMU:
[TO3HABATEJIIBHOW U COLIMAIIBHOMCIIyYaHbI ~ ONBIT M CIy4YalHOE
[MPaKTUKE COOBITHE, BEPOSTHOCTH  CIIy4alHOTO|
COOBITHS; yMEHHE BBIUUCIISTH
BEPOSITHOCTh c HCIIO0JIb30BaHUEM
rpadguyeckux  METOJOB; MPHUMEHSTH
(OopMyNBI  CINOKEHUST W YMHOXKEHUS

BEPOSATHOCTEH, KOMOMHATOPHBIE (haKTh]
1 opMyIIbI
OLICHUBATh

IpU pELIEHUH 3aj]ady;
BEPOATHOCTH  pEaJIbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YallHBbIMU
BEITMYMHAMU;  YMEHHUE  IPUBOAUTH
[IpUMEpHI NPOSBICHUS 3aKOHA OOJIBIINX
UKcea B MPUPOAHBIX M OOIIECTBEHHBIX

MIBJICHUSAX

- yMeTb ONEpUPOBATh TMOHATUSIMHU:
TOYKa, npsimas, MJIOCKOCTh,
[MPOCTPAHCTBO,  JIBYTPAHHBIA  YTOIL,
CKPEIIUBAIOIINECS MpsIMBIE,
MapaijieIbHOCTb u
[epIeHIUKYISIPHOCTD MPSIMBIX u

[UIOCKOCTEH, Yrojd MeXIy HpSIMbIMH,
YroJl MEXIy NpsAMOW U IJIOCKOCTBIO,
YTOJI MEXJy TUIOCKOCTSIMH, PAaCCTOSIHUE
OT TOYKM A0 IUIOCKOCTH, PAacCTOSHHUE
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MEKIY TNPSIMBIMH, PACCTOSIHAE MEXY)|
TUIOCKOCTSIMH; YMEHHE HCIIOJIb30BAaTH)
MpU peIIeHUH 33134 M3yYeHHbIe (aKTh]
M TEOpeMbl IUJIAHUMETPUH; YMEHHE
OLICHUBATH pa3Mepsl 00BEKTOB
OKPYKAaIOIIEero MHUpa;

- YMETh OIECpPUPOBATH IOHATHUSIMHU:

MHOTOI'PaHHUK, ceueHue
MHOTOIpaHHMKa, KyO, Mmapajuienenumnes,
mpu3Ma, — nupaMuna, — ¢urypa  u

MMOBEPXHOCTh  BpAIlCHUS, LWIHHID,
KOHYyC, map, cdepa, ceueHus (GUrypsl
BpalleHHsl, IJIOCKOCTh, Kacalomascs
chephl, MWIMHIPA, KOHYCa, IUIOLIAIH
[MOBEPXHOCTH  MHPAMUABI, MPU3MBI,
KOHyca, LWIMHIApa, IUIOWAAb CcQepsl,
00BeM KyO0a, MIPSIMOYTOJIBHOTO
Mapasienenuneaa, MUpaMubl, IPU3MBI,
WINHIpA, KOHyca, Ilapa; yMEHHE
M300pakaTh MHOTOT'PaHHHUKH u
[MOBEPXHOCTH BpAILEHUs, X CEYECHUS OT
PyKH, C  TOMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB " AIEKTPOHHBIX
CpEICTB; yMEHUE pacro3HaBaTh
CUMMETpPHUIO B TMPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh MpaBUJIbHbIE
MHOTOTPaHHUKU;

- yMeTb ONEpUPOBATh TMOHATUSIMHU:
NIBIDKEHHE B IPOCTPAHCTBE, MOJI0OHBIC
(urypbl B MPOCTPAHCTBE; UCTIOIH30BATH
OTHOLLIEHUE IUIOMAEH TOBEPXHOCTEN U]
00BEMOB  TMOAOOHBIX  QUTYyp  TIpH
peIlIeHnH 3aj1a4;

- YMETb BBIUUCIATH T'€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUJIOMA/b,
00BEM, IUIOIAAb MOBEPXHOCTH),
MCTIONB3Ysl W3Y4YeHHbIE (OPMYIBI |
METO/IBI;

- YMETh OIECpPUPOBATH IOHATHUSIMHU:
MPSIMOYTOJIbHAST CHUCTEMa KOOPJWHAT,
KOOpIUHATHI TOYKH, BEKTOD,
KOOpIUHATHl ~ BEKTOpa,  CKAaJISIPHOE
MPOU3BEICHUE, YTOJI MKy BEKTOPaMH,
cymMma BEKTOPOB, MIPOU3BEICHUE
BEKTOpa Ha YHWCJIO; HAXOAUTh C
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[TOMOIIBIO W3Yy4YCHHBIX bopmy
KOOpJAWHATBI CEpEIUHBI OTpe3Ka,
pacCTOSIHUE MEKIY JBYMs TOUKaMU;

- yMeTb  BBIOMpaTh  MOAXOJAIINH
M3YyYEHHBIH  METOA Ul PEIICHUS]
3aja4d, paclio3HaBaTh MAaTEMATHYECKUE]
(akTBl W MaTeMaTWYeCKHe MOJETH B
ITPUPOIHBIX u 00I11€CTBEHHBIX
SIBJICHUSIX, B  HCKYCCTBE;, YyMCHHE
[IPUBOJIUTL IPUMEPHl MAaTEeMATUYECKUX|
OTKPBITUA POCCUMCKOM W MHUPOBOH
MATEMAaTUYECKON HAyKH.

- yMETb OIEpUpOBaTb IOHATUAMMU:

OTIpeNleIeHne,  aKCHOMa,  TeopeMma,
CJICJICTBHC, CBOMCTBO, MPU3HAK,
TOKa3aTeNbCTBO, PaBHOCHJIbHBIE
(hopMyIUPOBKH; YMEHUE
(hopMynHupoBaTh obOpaTHOE u
MPOTHUBOMOIOKHOE yTBEPKACHUE,

IPUBOJIUTEL IIPUMEPEI U KOHTPIPUMEDEIL,
IMCITIOJIb30BAaTh MCETOJ MaTeMaTU4ECKOH
MHAYKIOWW, IMPOBOAWUTL AOKA3aTCJIbHBIC
pacCyXIeHus IIpU peEIIeHUd 3a1ad,
OLICHUBATL JIOTHYCCKYIO IMPAaBHUJIbHOCTDH
[PACCyKICHHUI;

- yYMeTb ONEpUpOBaTh MOHATUSIMHU:
MHOKECTBO, TTOJIMHOKECTBO, OIEpalliy

Ha MHOXCCTBaAMH, YMCHUC
M CITIOJIB30BaTh TCOPCTUKO-
MHO>KECTBEHHBIN arrmapar JJI

ONMCAaHHUS PEATbHBIX TMPOIECCOB U
SIBICHUI TIPH PEUICHWH 3a/a4, B TOM
HHCIIe U3 IPYTUX YYEOHBIX MPEIMETOB;

- YMETh OIIEPUPOBATH MOHATHAMU: Tpag,
CBsI3HBIN Tpad, nepeBo, UK, rpad Ha
[UIOCKOCTH;  YMEHHME  3a/JaBaTh U
OITUCHIBATH rpadbl Pa3IUYHBIMH
crioco0amu; MCHOJIb30BaTh Tpadsl MpH
peleHnH 3a1a4;

- yMeTh CBOOOIHO  OIEPHUPOBATH
MOHSATHAMH: COYETaHHE, MEPECTaHOBKA,
THCIIO COUYCTaHUH, YHCIIO
MepecTaHoBOK;  OmHOM  HproToOHa;
YMEHHE TPUMEHSITh KOMOHMHATOPHBIC
(akThl W pacCy>KACHUs ISl PELICHUs]
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3asay;

-yMeTh  ONEpUPOBATH  TOHATUSAMHU:
HATypaldbHOE UHWCIO, IEN0e YHCIIO,
OCTaTOK IO MOAYJI0, PalMOHAILHOE]
YUCIIO, HppALMOHATILHOE YUCIIO,
MHOXECTBA  HATYpPaJbHBIX,  LEJBIX,
palMOHAIbHBIX, JIEHCTBUTEIBHBIX
YHCell; YMEHUE MCIOJIb30BaTh MPU3HAKH
e TUMOCTH, HauMEHBIINN o0
nenuTenb M HaWMEHbllee — oOriee
KpaTHoe, anroput™M EBkmuaa mpu
pElIeHMH  3a7a4;  3HAKOMCTBO  C
Pa3TUYHBIMU MO3UIIMOHHBIMU
CHCTEMaMH CUUCIICHUS;

- yMETh  CBOOOJHO  OIEPUPOBATH
MOHATUSIMH:  CTENEHb  C  IIEJIbIM
[oKazaTejaeM, KOpeHb HaTypalbHOU
CTETMeHH, CTENeHb C paIlMOHAJIbHBIM
[OoKazaTeseM, CTETCHb c
IECTBUTEIIbHBIM (BEIIECTBEHHBIM)
MoKasaresiem, Jorapudm 4Yrcia, CUHYC,
KOCUHYC ¥ TAHT€HC IPOU3BOJIHHOTO)
quCIa;

- yMETh OIEpPUPOBaTh TMOHATHUAMHU:

TOXKJIECTBO, TOXKIECTBEHHOE]
rpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpPaBHEHUH U
HEPaBEHCTB, PaBHOCWJIBHOCTH

YPAaBHEHUH, HEPABEHCTB M CHUCTEM,

[palliOHAJILHEIE, HppaluoHalIbHEIE,
MOKa3aTeIbHbIC, CTETIEHHBIE,
morapudmuyeckue,

TPUTOHOMETPUUYECKHUE YPaBHEHHS,

HEpPaBEHCTBA M  CHCTEMbl; YMEHHE
peliaTb ypaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBbl C TIOMOIIBIO  PA3JIUYHBIX
[PUEMOB; pemaTh ypaBHEHHUS,
HEPaBEHCTBA M CUCTEMBI C TApaMETPOM;
MPUMEHSTh YPaBHEHHUS, HEPAaBEHCTBA,
X CUCTEMBI ISt pereHus
MaTeMaTUYECKUX 3aJady M 3a7ad U3
pasinyHbIX ~ o0macTtel  Hayku U
[pEaIbHOMU KU3HU;

-YMETb CBOOOTHO OIIepPUPOBATH|
MTOHATHSIMU: rpadux ¢byHKIMY,
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oOpatHass  (QyHKOMSI,  KOMITO3HIIHS]
(hyHKIUH, JTUHeHHas byHKIWHS,
KBaZpaTu4yHas (QyHKOUS, CTENCHHAas
(GYHKIMS ¢ LeJIBIM  TIOKa3aTeseM,

TPUTOHOMETPUYECKHE byHKIMY,
O0OpaTHBIE TPUTOHOMETPHUYECKHE
(byHKIHY, NoKa3aTeNbHast u

orapudmMuueckas (QyHKIUW; YMEHHE
CTpOUTH TpaduKu (PYHKITUH, BBHITIOTHSITH)
peobpa3oBanus rpadukoB GpyHKINA;
YMEHHE UCIIOJIb30BaTh rpaduxy
(YHKIMHA Ui M3Y4YEeHHUS MPOIECCOB U
3aBUCUMOCTEH NpU pelIeHUH 33734 U3
NMpyrux y4eOHBIX TIPEAMETOB U U3
peanbHOU KU3HU; BBIpaXKaTh
(dbopMynaMu  3aBUCUMOCTH  MEXAY
BETUYUHAMU;

YMEHHE CBOOOJTHO OIIEpUPOBATH
MTOHSATHIMMU: YETHOCTh ¢byHKIMY,
MEePUOJNYHOCTD ¢byHKIMH,
OrPaHUUYEHHOCTh ¢byHKIMY,

MOHOTOHHOCTh ~ (DYHKITUH, AKCTPEMYyM
(byHKIMY, HanOoJbIIee M HAUMEHbBINEE
BHaYCHNUs (PYHKIUM Ha TPOMEKYTKE;
YMEHHE  MPOBOAMTH  HCCIIEJOBaHHE
(byHKIIY;

YMEHHE HCIONb30BaTh CBOWMCTBA W
rpaduxky  GyHKUIUN AN pelIeHHs
YpaBHEHMI, HEpPaBEHCTB M 3a1ady C
apaMeTpamu; n300paXkaTh HA
KOOPJAMHATHON TUIOCKOCTH MHOYECTBA
[PELICHUI ypaBHEHUM, HEPABEHCTB U UX
CUCTEM;

- YMETh CBOOOJHO  OIEPUPOBATH)

MOHSTUSIMU: MOCIIEI0BATEIBbHOCTb,
aprdmeTnieckas nporpeccus,
reoMeTpu4ecKas MPOTPECcCHs,
0ECKOHEUHO yObIBaromasy

reOMETPUYECKasi MPOTPECCHS; YMEHHE
3agaBaTh IOCIEIOBATEIBHOCTH, B TOM
qHCIe C TOMOUIBIO  PEKYypPPEHTHBIX
(bopmyu;

- yYMEThb OIEPHPOBATh MOHATHAMHU:
HETIPEPBIBHOCTh (DYHKIMH, ACHMIITOTHI
rpaduka (yHKIMM, TEepBas U BTOpas
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MPOW3BOHAS byHKIHH,
rEOMETPUYCCKUI 1 (U3MYECKUN CMBICTT
MPOM3BOIHON, nepBooOpasHas,
OTIpENICICHHBI ~ WHTErpaj;  yMEHUE
HaXO/IUTh ACHMIITOTBI rpa¢ukal
(byHKIHN; yMEHHE BBIUNCIIATH
MPOU3BOJIHBIE CYMMBI, TPOW3BEICHHUS,
YACTHOTO M KOMIIO3UINHU  (DYHKIIHIA,
HAXOJUTh YypaBHEHHE KacaTeNbHON K
rpaduxy GyHKIUY;

YMEHHE HCIIOIb30BaTh IPOU3BOJHYIO
Ui uccnefoBaHus  pyHKUMH, 1y
HAaXOXKJICHUS HAWIy4lIero pelIeHUs B
MPUKIIAJHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMHYECKUX u bu3nIecKnx|
Bagayax, JUIs ONpEAEICHHUs] CKOPOCTH U
YCKOPEHHS; HaxXOIUTh IUIOIAAN U
00BEMBI (QUTYp C MOMOILBIO HHTETPAa;
MPUBOJUTH IPUMEPHI MaTEMAaTHUECKOTO
MOJICITUPOBAHUS c MIOMOILBIO
i epeHIMaIbHbIX ypaBHEHUH;

- YMETh OIECpPUPOBATH IOHATHUSIMHU:
KOMIUIEKCHOE  YHCJIO, COTPSHKEHHBIC
KOMIUIEKCHBIE ~ YHCJIa, MOAYJh U
ApryMEHT KOMIUIEKCHOTO 4Hcia, Gopmal
Bamcu KOMIUTEKCHBIX qHce
(reomeTpHyecKasi, TPUTOHOMETPUYECKas]
M anreOpandeckas); yMeThb IIPOU3BOIMTH,
aprpMeTHIecKue NeNCTBUS C
KOMIUIEKCHBIMU YUCJIAMH; TPHUBOIMTH
MpPUMEPHI MCTIOJIb30BaHUS
KOMIUIEKCHBIX YHCET;

- YMETh CBOOOJHO  OIEPUPOBATH)
MOHSATHAMH: CpelHee apHu(YMETHIECKOe,
MenuaHa, HauOoJbIllee W HAaWMEHBIIIEE
BHAYCHHUS, pa3max, TMCTICPCHS,
CTaHJapTHOE OTKJIOHEHHE sl
ONMCAHMUS YHUCIOBBIX NaHHBIX; YMEHUE
MCCIIEZIOBATh CTATUCTHUYECKUE IaHHBIC,
B TOM 4YHCIe C [pPUMEHEHHEM
rpagUYecKUX METOMOB U 3JIEKTPOHHBIX
CpeacTB; TpaduUYEecKH  HCCIIEIOBATH
COBMECTHBIC HAONIOJICHUSI C TOMOILBIO
nMarpaMM  pacCeMBaHUS M JIMHEWHOH
perpeccum;

11



- yMeTb  HaxoIuUThb  BEPOATHOCTH
COOBITHIA c UCTOJIb30BaHUEM
rpadMUYecKUX METOJIOB; MPUMEHSTh Jis
pewieHus 3agad (GOpMyJIbl CIOKEHHS U
YMHOXKEHUSI BEpOATHOCTEH, (opmyIy
MOJTHOU BEPOSITHOCTH, bopMmyry|
bepHyn, KOMOWHATOpHBIE (aKTHl H
(opMyJBl;  OLEHMBATh  BEPOATHOCTH]

peabHbIX COOBITHIA; yMEHHE
OTIepUPOBATh TMOHATUSMU: CllydaiiHas
BEIMUMHA, pacmnpeeneHme
BEpOSITHOCTEM, MaTeMaTH4eCcKoe

OKUJaHWE, IUCIEPCHUs M CTaHAApTHOE
OTKJIOHEHHE  CJIYyYallHOM  BEJIMYHHBI,
(YHKIMY pacnpefeNeHus U IUIOTHOCTH
[PAaBHOMEPHOr0,  IOKAa3aTeIbHOTO M|
HOPMaJIBHOTO PAaCIpEEIICHU; YMEHUE]
MCIIONBb30BaTh  CBOWCTBA  HM3YyYEHHBIX
pactipeiefieHuid [ pelleHus 3aj]ay;
BHAKOMCTBO C  IIOHATUSMHU:  3aKOH
OOJBIIUX YHCEN, METOABI BHIOOPOYHBIX
MCCIEOBAaHUN; YMEHHE  IPUBOIUTH)
MPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIITNX
grce] B MPUPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSIX;

- YMeTh CBOOOJHO  OIEPUPOBATH
[MOHSATUSAMM: TOUKA, IpsiMasi, MIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKHH
YTOJ1, ABYTPAHHBIM YroJ, TPEXTPaHHBIH
YTOJI, TIEPECEKAIOLUECs], apalie/IbHbIE
148 CKpEILMBAIOIINECS psIMbIE,
MapaieIbHOCTb 7|
[EepIEHIUKYISIPHOCTD MIPSIMBIX 51
[JIOCKOCTEN, Yrojll MEXAy MpsSMbIMU,
YTOJI MEXIy MpsMOM M IUIOCKOCTHIO,
YTOJI MEXKIy IUJIOCKOCTSIMU; YMEHHE]
MCIIOJIb30BAaTh IPU  PELIEHUU 3a]ad
M3ydeHHble ~ (aKTBl U TEOpPEMBbI
[IaHUMETPUM;  YMEHHE  OLICHMBATh
pa3Mepsl OOBEKTOB B OKpPYXKarolleM

MUpE; yMEHHUE OIIEPHUPOBATH|
MOHATUSIMU: MHOTOTPAHHUK, CECUYCHHE
MHOTOTPaHHHKA, TIPaBUJIBHBIN

MHOIOTPaHHUK, IpHU3Ma, IHPAMHJA,
¢urypa u TIOBEPXHOCTh BpALICHUS,
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MUIUHAP,  KOHyc, 1map,  cdepa,
pa3BepTKa  TMOBEPXHOCTH,  CCUYCHUs
KOHyCa W IIHJIMH/PA, apaJlIelIbHbIC OCH
WM OCHOBAHHIO, CEYEHHME  Ilapa,
MI0CKOCTB, Kacaromascs cdepsl,
[WIMHApPA, KOHYCa; YMEHHE CTpPOWTH
CeueHNe MHOTOTPaHHUKA, H300pakaTh
MHOTOTPaHHHKH, burypst u
MMOBEPXHOCTH BPAIICHUS, HX CCUCHHS, B
TOM YHCIIE C TOMOIIbIO 3JICKTPOHHBIX
CpEICTB; YMEHHE MPUMEHSTh CBOWMCTBA
FEOMETPUUECKUX ¢buryp,
CaMOCTOSITENIBHO ¢bopmynHrpoBaTh
OTIpeNleIeHUs]  HM3y4aeMbIX  (Quryp,
BBIIBUTATh TUIIOTE3bI O CBOWCTBAX H
MPHU3HAKAX TEOMETPUYECKUX  (GuUryp,
00OCHOBBIBATh WJIM ONPOBEPraTh WX;
YMEHHE TIPOBOJMTH KIACCH(DHUKALINIO
buryp TO pPa3IUYHBIM PHU3HAKAM,
BBITTOJTHSTH HEOO0XOIUMBIE
TTOTIOJTHUTENbHBIE TOCTPOCHHUS,

- yMeTh CBOOOJHO  OIIEPHPOBATH
MOHATUSMH: TIIOMIAb (UTYpBI, 00BEM
(UTYpbI, BETMYUHA yTIIa, PACCTOSHUE OT|
TOYKHA JI0 IUIOCKOCTH, PACCTOSHHE
MEXITy TPSIMBIMH, PACCTOSHHE MEXITY
MIOCKOCTSIMH, TUTOINAb cdepsl,
[UIOIIAb  TOBEPXHOCTH  ITHPAMHUIBL,
MpU3MBI, KOHYycCa, LMIMHIApA, 00beM
KyOa, IPSMOYTOJIBHOTO
Mapasuiesenuresa, TUPaMUIbl, TPU3MBL,
[WIMHApPA, KOHyca, Iapa; YMEHHE
HaXOJINUTh OTHOIIICHHE 00BEMOB
moao0HBIX uryp;

- yMeTh CBOOOJHO  OIEPUPOBATH|
MOHATUSIMH: JIBIDKCHHE, MapaslIeIbHBIN
MEepEeHOC, CUMMETPUS Ha TUIOCKOCTH U B
[POCTPAHCTBE, HIOBOPOT,
rpeoOpazoBaHue MOa00UsI, TMOJOOHBIC
(buTypbI; yMEHHE pAcIO3HABATH PaBHbIC
M 1oA0OHBIE (UTYpPBHI, B TOM YHUCJE B
MPHUPOJE, HCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJIb30BATh TEOMETPUICCKHE
OTHOIICHHS, HAXOUTh T€OMETPHUYUCCKUE]
BEIMYUHBI (IJIMHA, YTrOJd, IUIOIIAb,
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00bEM) MpU penIeHUuH 3a7a4d U3 JIPYTUX|
y4eOHBIX TMPEIMETOB W U3 PEabHOU
PKU3HU;

- yMETh  CBOOOJHO  ONEpPUPOBATH
MOHATHSIMH: TIPSIMOYTOJIbHASL CUCTEMA]
KOOpJIWHAT,  BEKTOpP,  KOOPJHHATHI
TOYKH, KOOPAMHATHI BEKTOpa, CyMMa|
BEKTOPOB, IPOU3BEACHHE BEKTOpa Ha|
YHCII0, Pa3JIOKEHHUE BEKTOpa 1o 6a3ucy,
CKaJspHOE TPOM3BEJCHUE, BEKTOPHOE
[POU3BEICHUE, YTOJI MKy BEKTOPaMH,
YMEHHE WCIOIb30BaTh BEKTOPHBIA H
KOOpJIWHATHBIA METOJl JUIS PeIICHHS
TCOMETPHUCCKHX 3a7a4 U 3aJ1a4 JPYTUX
YIeOHBIX  MPEIAMETOB;  ONEPHUPOBATH
MOHATUSIMH: MaTpuua 2x2 u  3x3,
OTIpeIeNIUTENb MaTpHIIbI,
FEOMETPUUECKUN CMBICIT ONIPEACTUTENS;
- yMeTb MOJEIHPOBATh  peaJbHbIC
CUTyalldd Ha S3bIKE MAaTEeMaTHUKU;
COCTaBIISITh  BBIPAKEHUS, YpaBHECHUSI,
HEpPaBCHCTBA W WX CHUCTEMBI  TIO
yYCIIOBHIO 3a/1a4u, HCCTIE0BATH|
[MOCTPOCHHBIE MOJICIIH c
MCIIOJIb30BAaHUEM ammapaTa aireopsl,
MHTEPIPETUPOBATH MOJTy4EHHBIH
pe3yNbTaT; CTPOUTh MaTeMaTHYECKHe
MOJIENT! C TOMOIIBI0 T€OMETPUUYECKUX]
MOHSTHIA U BETUYHH, PEIIaTh CBI3aHHBIC
C HMMHM  TPaKTHYECKHE  3aJauu;
COCTaBIISITh BEPOSATHOCTHYIO MOJCIH U
MHTEPIPETUPOBATH TTOJTyICHHBIH
pe3yNbTaT; peliaTh NPUKJIaJAHbIE 3aa4H
CpelCTBAMU MAaTEMaTUYECKOT0 aHaJIM3a,
B TOM qucIie COLIMATILHO-
DKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa;

- YMEHHE BHIOMpaTh TMOJIXOMSIIUN
METO/T TUTST penIeHus 3aJ1a4m;
MOHMMAHUE 3HAYMMOCTH MaTEMATHKHU B
M3y4eHUH MTPUPOJIHBIX U OOIIECTBEHHBIX
[pPOLIECCOB M SIBICHUN;  yMEHHE
pacrmo3HaBaTh  MPOSBIECHUE  3aKOHOB
MaTeMaTUKd B HCKYCCTBE, YyMEHHE
[IPUBOJUTH MPUMEPhl MATEeMAaTHUYECKHUX]
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OTKPBITUA POCCUHCKON W  MHUPOBOH
MaTeMaTH4YeCKON HAyKU

OK 02 HUcnonb3oBath
COBpPEMEHHBIE CPE/ICTBA
MOWCKa, aHAJIM3a U
MHTEPIIpETauu
nHbOpMaLUU, U
H(pOpPMAIIMOHHbIE
TEXHOJIOTUH JIS
BBITIOJTHEHUS 32,144
rpodeccrnoHaIbHOM
NeATeIbHOCTH

B o0nacTy IEHHOCTH HAy4YHOTO
MO3HAHMSL:
-c(hOpPMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHA HayK1
0OI1ECTBEHHON MIPAKTHKH,
OCHOBAHHOTO
KYJIBTYP,

OCO3HAHHUIO CBOCTO ME€CTa B

Ha JHAaJI0T €]

MOJTUKYJIBTYPHOM MHUPE;
COBEpILIEHCTBOBAaHHE

SI3BIKOBOM W YMTaTENbCKOMU

KyJIbTYPBI KaK CpEICTBA
MEXY|

VIFOAbMU W ITO3HAHUA MHpPa,

B3anMOIEHCTBUS

OCO3HaHUE LIEHHOCTH|
HAy4YHOU

rOTOBHOCTbH

JIeITeIILHOCTH,
OCYIIECTBIIATH
MPOEKTHYIO u
MCCIIEIOBATEIBCKYIO
NesITeIbHOCTh  WHAMBHYaJIbHO
1 B TpyIIIe.

OBjnaneHne yHUBEPCAIbHBIMU

yq€6HI)IMI/I II03HAaBaTCJIbHBIMU]

MENCTBUSIMU:
B) paboTa ¢ nHbopMaIuei:
- BIIAJICTh HaBbIKaMU

MoJyyeHus UHPoOpMalUu U3

MCTOYHUKOB pPa3HbIX THUIIOB,
CaMOCTOATCIIbHO

OCYHICCTBJIATL IIOWCK, aHAJIU3,
CHCTCMATU3alHnIO u

MHTEpIIpeTalui0 HHQOpMAaIH

HI](‘)pa(bHKH

YMETb  OINEpUPOBaTh IOHSATHUAMMU:

byHKIHS,
CTETIeHHasI

paloHaIbHAs

MoKaszaTenbHas  (YHKIHS,
(byHKIus, gorapudmuydeckas QyHKIHS,
TPUTOHOMETPUYECKHUE byHKIHH,
OpaTHble (DYHKIMH; yYMEHUE CTPOUTH
GbyHKIUH,
MCTIOB30BaTh TpaUKu NpU H3yUCHHHU

HU3YYCHHBIX

[IPOLIECCOB M 3aBUCUMOCTEH, IIpH|

cnoco6CTBy10mer0|1r),emeHHH 3alad M3 JAPYTUX y4eOHBIX

peAMETOB | 3ajad U3

BBIPAXAaTb

peanbHOI
PKU3HU; dbopmynamu

3aBUCUMOCTHU MCIKAY BCIIMUNHAMU,

YMETb OHNCPUPOBATL  IMOHATHAMMU:

TOKJIECTBO, TOXKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMA YPAaBHCHHU W
[HCPaBCHCTB, PAaBHOCHUJIBHOCTD
YPaBHEHHI, HEPaBEHCTB CHUCTEM,

pallnOHAJIbHBIC, HppalOHAJILHBIC,

n

[MoKa3aTesbHbIE,
lTorapupmMuyecKue,

CTEIEHHBIE,
TPUTOHOMETPUUECKUE YpaBHEHMUS,
HEpaBEHCTBA U CUCTEMBI; YMETh PEIIATh
YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C
[TOMOLIBIO Pa3IMYHBIX MPUEMOB;
pelaTb ypaBHEHHMs, HEPABEHCTBA M|
CUCTEMBl C TIApaMETPOM; IPUMEHSTH)
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMB]
ISl pelIeHUsT MaTeMaTUYEeCKUX 3a]ad U
3aad U3 pa3IUYHbIX 00JacTeil HAYKU H
[pEaJbHON )KU3HU;

yMETh  CBOOOJHO  ONEPHPOBATH

OHATHAMU. JIBUKCHUC, napannenLHmﬁ
C€pE€HOC, CUMMCTpPHA Ha IIJIOCKOCTH U B

Pa3IMYHBIX BUAOB M (OPM[IPOCTPAHCTBE, IIOBOPOT,
[IPEICTaBICHMS; npeoOpa3oBaHue 1oa00us, IMOIO0OHBIE
- co3gaBaTb  TEKCThl  B|QUIYphl; yMETh Paclo3HaBaTh PaBHbIE U
Pa3IMYHBIX dopmarax cnofoOHple (UTYpBl, B TOM YHCIE B
Y4ETOM Ha3HAYECHUSIPUPOAE, HCKYCCTBE, AaApPXHUTEKTYPE;
mHbOpMAlMM W IEJCBOHyMETh HCIOIB30BaTh T'€OMETPHUYECKUE
ay IUTOpUH, BbIOMPAS|OTHOLLIEHUS, HAXOJIUTh T€OMETPUUYECKUE,
ONTUMAJIbHYIO dbopmyBenMINHBl  (AUHA, YTOJd, IUIOMIA/b,
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MPCACTAaBJICHUA

=

BH3YAJIN3aLUY;
- OLIEHUBATh JOCTOBEPHOCTD,
JIETUTUMHOCTh  WH(OpMAINH,
€€ COOTBETCTBUE IIPAaBOBBIM U

MOPAJIBHO-3TUYCCKHUM HOPMaM;

00bEM) MpU penIeHUuH 3a7a4d U3 JIPYTUX|
YUICOHBIX TIPEJAMETOB W W3 peallbHOU
PKI3HH

OK 03 ITnanupoBaTs
[peaTM30BBIBATh
COOCTBEHHOE
pogeccuoHaTbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MpeIIPUHIMATEICKYO
NesaTeNIbHOCTD B
MpodecCcroHaTBHOM
cdepe, UCTIOTB30BATH
BHAHMS 110 PHMHAHCOBON
PaMOTHOCTH B
[Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIx

CO3JaHHMIO CC€MBbHM Ha OCHOBC
OCO3HAHHOI'O TIPpUHATHS

[EHHOCTEN CEMENHOMN >KU3HU B

- HCIIONB30BaTh  CPENCTBA
MH(pOPMAITMOHHBIX i1

KOMMYHHUKAI[MOHHBIX

TEXHOJIOTHIA B pelieHuu

KOTHUTHBHBIX,

KOMMYHHUKATHBHBIX u

OpraHM3aIlMOHHBIX  33a7a4 ¢

COOII0ICHUEM TpeOoBaHui]

OPTOHOMHMKH, TEXHHKH|

0€30I1aCHOCTH, TUTHEHEI,

pecypcocOepekeHusl,

[PABOBBIX U JTUYECKUX HOPM,

HOPM nH(GOPMaLMOHHOH

0C30IMacHOCTH;

- BIIAJICTh HaBBIKaMU

pacrio3HaBaHWsS W 3aIIUTH]

H(pOopMaLuy,

H(OPMaLIMOHHON

0€30MMaCHOCTH JTUYHOCTH

B obnactu IYyXOBHO-- YMETh ONEPUPOBATH TMOHATUSIMHU:
HPaBCTBEHHOT'O BOCIIUTAHUS:  [pallOHAJbHbIE, UppalMOHANIbHBIE,
-~ c(hOpMHUPOBAHHOCTHTOKA3ATEIHHBIC, CTCTICHHBIE,
HPABCTBEHHOT'O Co3HaHwusLfIorapudMuIecKue,

BTHYECKOTO TTOBEICHHS; TPUTOHOMETPHUYECKHE YPABHCHHUS W
- CIOCOOHOCTh  OIICHWBATHHEPABEHCTBA, UX CUCTEMEI,

CUTyallMI0 ¥  TNPUHUMATh- YyMETb OINEpPUpPOBaTh MOHATHUIMH:
OCO3HaHHBIE PELICHUS,MHOTOTPAHHUK, CEUYCHUE
OPUEHTHPYSICh Ha MOPaTbHO-MHOTOTpaHHHKA, KyO, Mapalienenumnes,
HpPaBCTBEHHBbIE ~ HOPMBI  HIpU3Ma,  mOHUpamMuaa,  ¢urypa
[IEHHOCTH; [MOBEPXHOCTh  BpAIICHUS, WIHHID,
- OCO3HAHHE JIMYHOT'O BKJAJa BKOHYC, map, cdepa, ceueHUs (QUrypsl
MMOCTPOCHHE yCToﬁanorOEpameHHﬂ, TUTIOCKOCTh, ~ Kacaromascsy
Oy Iy1Iero; chephl, MWIMHIPA, KOHYCa, IUIOLIAIH
- OTBETCTBEHHOE OTHOULICHHE K[IOBEPXHOCTH  MHUPAMUAbI,  [PU3MBI,
CBOMM pOJMTENsIM | (WIN)KOHYyCa, IWIMHIApA, IUIOmManas cdepsl,
pyTUM YJIeHaM CEMbH,00beM KyOa, PSIMOYTOJIBHOTO

mapaJurejCruicaa, mupamMmuibl, IMIpru3Mabl,

?

WIMHApPA, KOHyca, Ilapa; YMEHHE

b4l

300paxkaTh MHOTOT'PaHHHUKH

16



COOTBETCTBUH C TPAAHUIUIMY
HapooB Poccuu;

OBiajieHue yHHMBEPCAIbHBIMY]
PETYISATUBHBIMH JICHCTBUSMU:
a) CaMOOPTaHU3AIUs:

- CaMOCTOSITEIIEHO
OCYILIECTBIISITh
MO3HABATEIbHYIO
NeSATEIbHOCTD,
MpPOOIEMBI,

(bopMynupoBaTh COOCTBEHHBIE

BBIABJIATDH|
CTaBUTb U

Bajaud B 00pa3zoBaTeIbHOMH
NEATEIBHOCTH U JKU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEJIbHO COCTaBIISITh
[J1aH PEIIeHUs TPOOIEeMBI ¢
YU4ETOM HMEIOLIUXCSl PECYpPCOB,
COOCTBEHHBIX BO3MOXXKHOCTEH U]
MPEAIIOYTECHUN;

JaBaTh  OIEHKY  HOBBIM
CUTYaLUSIM;

CIIOCOOCTBOBATH
(hOpPMHUPOBAHUIO U TIPOSIBIICHUIO
ITUPOKON IPYJHUIANA B Pa3HBIX

001acTIX 3HAHUM, MOCTOSHHO

[TOBBIIIATH CBOH|
00Opa3oBaTeNbHBbIH u
KyJIbTYPHBIA YPOBEHB;

0) CAMOKOHTPOJIb:

M CIIOJIb30BAaTh IMPUCMBIL
pedaexcun TUTSt OIICHKH
CUTyallud, BbIOOpa BEPHOIO
peleHus;

- YMETb OLIEHWBaTh PHUCKU H
CBOCBPEMEHHO MPUHUMATH

PEIIeHUs IO UX CHIDKEHUIO;
B) SMOIIMOHAJIbHBIA MHTEIJIEKT,
[peaIoIaratonni
c(hOpMUPOBAHHOCTb:
BHYTpEHHEH MOTHBAIIUH,
BKJIIOYAIOLIEH CTPEMJIEHUE K
ITOCTHKEHHUIO LIETH U yCHEXy,
OTITUMHU3M,

YMCHUC HeﬁCTBOBaTB, HCXO0 4]

WHHUIIMATHUBHOCTB,

113 CBOMX BO3MOXKHOCTEH;

[MOBEPXHOCTH BPAIIICHHS, X CCUCHHS OT]
PyKH, MIOMOILIBIO
[MHCTPYMEHTOB

C YCPTCIKHBIX]

u OJICKTPOHHBIX|

CPEJICTB; yMETh pacro3HaBarTh|

CUMMETPHUIO B IPOCTPAHCTBE; YMETH
[pacrio3HaBaTh IIpaBUJIbHbIE
MHOTOTPaHHUKU;

- yMEThb OIEepUpOBaTh
[PSIMOYTOJIbHAsl CHCTEMa KOOPJMHAT,

IKOOPAWHATHL

IIOHATHUAMMN:

TOYKH, BEKTOD,

IKOOPAWHATHL BCKTOpA4, CKaJIIPHOC]

[[TPOU3BEJICHUE, YTOJ MEXIY BEKTOPAMH,
cymMma

BCKTOPOB, MMPOU3BCACHUC

IBEKTOpPa Ha YHUCJIIO, HaXoauThb C

hopmy
CepEeIMHBI OTpe3Ka,
pacCcTOSTHUE MEXKIY JBYMs TOUKaMU

IMOMOIINBIO HN3YYCHHBIX

IKOOPAHNHATBL
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- OMIIATUHM,  BKIIIOYAIONICH|
CIIOCOOHOCTD MMOHHUMATH
PMOLIMOHAILHOE COCTOSIHHE

JIPYIrux, Y4YUTBIBATHL €TI0 IIpH

OCYILLECTBIICHUU

KOMMYHHKAITUH, CIIOCOOHOCTH
IK COYYBCTBHUIO 41
COMECPESIKUBAHUIO;

- COLMAIBHBIX  HABBIKOB,
BKJTIOYAIONUX  CIIOCOOHOCTH
BHICTPAMBATh  OTHOLICHUSA C

NMPYTUMH TTIOJBMU, 3a00THUTHCS,

IMIPOSABJIATH HHTCPECC 141

pa3pemmaTh KOHPIHKTHI

OK 04 3¢ddexTrBHO
B3aMOJEHCTBOBAThL U
paboTaTh B KOJJIEKTHBE
1 KOMaHIe

TOTOBHOCTb K CaMOpAa3BUTHIO- yMETb ONEPUPOBaTh IOHATHAMM:
CaMOCTOATEIIbHOCTH U[CTy4YalHbId  ONBIT W  CIIy4ailHOE
CaMOOIIPEIEIICHHUIO; COOBITHE, BEPOSITHOCTb  CIIy4ailHOIo|
-OBJIa/IeHHE HAaBbIKaMH y4eOHO-|COOBITHS; YMETh BBIUHCJIATH)
MICCIIEI0BATENbCKOM, BEPOSITHOCTh c HCII0JIb30BaHNEM
MPOEKTHOH M COLHMANbHOU[paQHUUECKUX  METOJOB;  IMPHUMEHSTH
eI TeNIbHOCTH; (OpMYJIBI  CIIOKEHHS ¥ yMHOXKEHUS
OBiajiecHHe yHHUBEPCATHLHBIMUBEPOATHOCTEH, KOMOMHATOPHBIE (DAKTHI
KOMMYHHKaTUBHBIMU 1 (GopMysnbl TpH pEIIEHUM 3a]ad;
NCHCTBUAMMU: OLICHMBATH  BEPOATHOCTH  PEAJIbHBIX

0) COBMECTHAsI IESITEIIbHOCTD:
- [OHMMATb W WCIOJIB30BAaThH
MPEUMYIIECTBA KOMAaHIHOU U]

MHINBUIYATHbHON pabOTHI;

COOBITHH; 3HAKOMCTBO CO CIIy4alWHBIMHU|
BEJIMUYMHAMHU;  YMEHHE  TPUBOJUTH
[IpUMEpHI MPOSBICHUS 3aKOHA OOJIBIITNX
UUCCII B IMPUPOJHBIX U OGH.IGCTBCHHBIX

- IPUHUMATD LI€JH COBMECTHOMSABICHHSIX;

NesITeTbHOCTH, - yMeTh CBOOOJHO  OIEPHUPOBATH
OpPTraHU30BBIBATH UIOHATUAMHU:  CTENIEHb  C  LENbIM
KOOPIMHHAPOBATh JIEHCTBUS noonasaTeneM, KOPEHb  HaTypaJbHOH
e JIOCTIDKCHHIO: COCTABISTHCTENCHH, CTENEHb C PalMOHAIBHBIM|
TUIaH JCHCTBUH, paclpeesThIoKa3aTeleM, CTENeHb c
polm ¢ y4eToM  MHEHUH|IeHCTBHTEIHHBIM (BeIIECTBEHHBIM)
Y4aCTHUKOB 00Cy>KIaTh[IoKazaresneM, jJorapupm 4yucia, CUHYC,
pE3yIbTaThI COBMECTHOHKOCHHYC UM TAaHICHC IPOU3BOJIILHOTO
paboTHI; UHCTIa;

- KOOPJAWHUPOBATH U- yMEeTh CBOOOJHO  ONIEpPUPOBATH
BBITIOJTHATE pa0OTy B yCIOBHSIX[TOHSATHSIMH: rpaduk byHKIHH,
peanbHOrO, BUPTyaJdbHOro woOpaTHas  (QyHKOMSA,  KOMITO3HINS
KOMOMHUPOBAHHOTO (hyHKIUH, JTUHeWHas byHKIHS,
B3aMO/ICHCTBUS; KBazpaTu4yHas (QyHKOUS, CTENCHHas
- OCYILECTBJIATh TO3UTHBHOC(YHKIIMS C  IENBIM  IIOKa3aTeleM,
CTpaTeTHYECKOE TIOBEIECHUE BTPUTOHOMETPHUYECKHUE byHKIMH,
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PETYIATUBHBIMU JEHCTBUSAMMU:
) OpUHATHE ce0s W JIPYTHX

Ipu3HaBaTb CBOC IIpaBO U

MpaBO  JAPYrUX JIOJEH
OIOKU;
CITOCOOHOCTH

C

pa3BHUBaTh
[MOHUMATh MHpP
IPyroro 4enoBeka

IIO3UIIHNH]

HQ

Pa3ITHMYHBIX CHUTYaIUsIX,00paTHbIE TPUTOHOMETPUIECKHUE
MpOSIBISATH ~ TBOPYECTBO  H|DYHKIUH, HOKa3aTeabHast u
BOOOpakeHue, ObIThiIOTapudMudeckass (GyHKIUH; YMETh
MHUIIMATUBHBIM. CTpOUTH TpaduKu (HYHKIMA, BBITTOJIHSATH

OBnajieHne yHHMBEPCAIbHBIMU[IPEOOpa30BaHus rpaduKOB (PyHKIIHIA;

rpaduky|
(YHKIMHA Ui M3YYEeHHUS TMPOIIECCOB U

YMCTb UCIIOJIB30BaTh

ITIOIEN : BaBUCUMOCTEW TIPU PEIICHUW 3aJad M3
- TNPUHUMATh MOTHBBI  HJIPYTHX Y4YE€OHBIX TIPEAMETOB U U3
ApPTYMEHTHI IPYTHUX JIIOAeH NpUpeanbHOMl JKH3HU; BBIPaXKaTh,
AHaIN3e pe3ynbTaToB/(OpMysiaMUd  3aBHCHUMOCTH  MEXIY)|
NCATCIIbHOCTH, BCIMYWMHaAMU,

CBOOOJTHO OINEPUPOBATH MOHATUSMHU:

byHKIMH,
(YHKIIMH, OTPaHUYECHHOCTh (YHKIIHH,

YETHOCTh MEPUOTMIHOCTH
MOHOTOHHOCTh (DYHKITUH, DKCTPEMYM
(byHKIIMM, HAaUOOJbIIIee U HAMMEHBIIICE
BHAYCHUs (DYHKIIUM HA TIPOMEKYTKE;
YMETh  TPOBOAMTH  HCCIICIOBAHHE
(byHKITUY;

yMETh HCIIOJIb30BaTh CBOICTBa |
byHKIMA s
HEpaBEHCTB M 3aJad C

rpaduKu
YPABHEHUH,

peleHusy

rapamMeTpamu;
KOOpJIMHATHOM TIJIOCKOCTH MHOXECTBA]
[PEUICHUI ypaBHEHHUI, HEPABEHCTB U HX
CUCTEM

n300paxarb HA

OK 05 OcyiiecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
rOCyTapCTBEHHOM
s13p1Ke Poccuiickoi
Denepany C y4eToM
0COOEHHOCTEH
COIMAILHOTO U
KyJIbTYPHOTO
KOHTEKCTa

B
BOCIIUTAHUS:

o0JlacTd  3CTETUYECKOIQ

- OCTETUYECKOE OTHOULICHHUE K
MUpY, BKJIOUasi 3CTETUKY ObITa,
Hay4YHOTO TEXHUYECKOTO
TBOpYECTBA, CIOPTA, Tpyda H
0O0I11€CTBEHHBIX OTHOILLICHUIA;

n

- CIOCOOHOCTH BOCIIPHHHMATH
pa3HI/I‘IHH€ BUIbI I/ICKyCCTBa,
TpaauLlid U TBOPYECTBO CBOETO
M OpYTrUX HapoOJOB, OLIYIIATh
OMOITMOHATEHOE  BO3JICHCTBHEC
MCKYCCTBA;

- Y6C)I(I[6HHOCTI> B 3HAYMMOCTH

YMETb OHNCPUPOBATL  MMOHATHAMMU:

cpenHee apudmernyeckoe, MeauaHa,
HaHOOJIbIIICE U HAUMCHBIIICE 3HAYCHHUS,
pa3Max,  IUCIEpCHs,  CTaHAapTHOC
Habopa;
YMEHHE W3BJCKaTh, WHTEPIPETHPOBATH
MHPOPMAIIMIO,  MPEICTABICHHYIO

TabauIax, Ha auarpaMmax, rpagukax,

OTKJIOHCHHC YHUCJIOBOTO

B

OTPAXKAIOLIYI0  CBOMCTBA

MpOLCCCOB U HBHGHHﬁ; IpCACTABJIATDH

peanbHbIX

MH(pOpMALIUIO C TOMOIIBI0 TaOIUIl U
TuarpaMm;
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCIIE C
[MpMEHEHUEM IpaUuecKux METOIO0B U
UIsT  TMYHOCTH H  OOIIEeCTBY

HUCCJICA0BATH

DJICKTPOHHBIX CPCIACTB;

OTCUECTBEHHOI0O ¥ MHPOBOTO- YMETb ONEPUPOBATH IOHATHUAMH:
MICKYCCTBa, THUYECKUX/TOUKA, npsMas, IIJIOCKOCTB,
KyJIbTypPHBIX ~ TpaguLMil  HIPOCTPAHCTBO,  JBYIPAHHBIA  yroi,
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BHUJaX HCKYCCTBa, CTPEMJICHHE
[TPOSIBIISATH
TBOPYECKOM JINUHOCTH;

OBnaneHne yHUBEPCAIbHBIMU

cepax KHU3HH;

- pacro3HaBaTh HEBEpOAIHHBIC
CpelcTBa OOIICHHS, MOHMMATH
BHAUYEHHE COLMAIBHBIX 3HAKOB,
pacmo3HaBaTh  MPEANOCHUIKH
KOH(DJIMKTHBIX ~ CHTyaluid
CMSTYaTh KOH(IIMKTEI;

U

Ka4dyCCTBA]

HapOHOTO TBOPUYECTBA; CKPEIHBAIOIINECS npsiMbIE,
- TOTOBHOCTh K[apajiebHOCTh u
CaMOBBIPDOKEHUI0O B  PA3HBIX[IEPIECHIUKYISIPHOCTD MPSIMBIX u

[IJIOCKOCTEH, YroJl MEXAYy IPsSMbIMU,
YTOJI MEXIy IpsIMOM M IUIOCKOCTBIO,
YTOJI MEXIy IUIOCKOCTSMH, PACCTOSTHHUE
OT TOYKH J0 IUIOCKOCTH, PAaCCTOSIHHE]

KOMMYHHUKAaTHUBHBIMUA MCKIY HOpPsAMBIMH, PACCTOAHHE MCEKIY|
I[GﬁCTBPISIMHZ TJIOCKOCTAMU,

a) O6IJ.[€HI/IGZ - YMCTb MHCIIOJIB30BaTh IIPU PCHICHUU
- OCYHICCTBJIATHBAaAaY HU3YYCHHBIC (1)aKTI>I n TCOPCMBI
IKOMMYHUWKaIU BO BCCXIIUIAHUMCTPUU YMCHUC OLICHUBATH

pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA

QHTHUKOPPYILHUOHHOTO
[MOBEICHUS

MpaBOCO3HAHUS,
BKOJIOMYECKOM KYJbTYPBL,
CIIOCOOHOCTH CTaBUTh IENHU U
CTPOUTDH KU3HECHHBIE MJIaHbL;

B

IBOCIIUTaHUA:

qacCTu TpaXJAaHCKOTI'0

- pPa3BEpHYTO H  JIOTUYHO

M3J1araTh CBOIO TOUKY 3PEHHUS C

MCTIONb30BAHUEM  SI3BIKOBBIX

CPEICTB
OK 06 IIposiBIsATH- OCO3HAHHWE OOYYAIOIIUMHUCS- YMETh OINEPUPOBATH TOHATHIMHU:
rpak 1aHCKO- [POCCUICKOI rpakAaHCKOUMPSIMOYTOJIbHAsE CHUCTEMA KOOpJMHAT,
[MaTpUOTHUECKYIO MIEHTUYHOCTH; KOOPJAMHATHI TOYKH, BEKTOP,
[MO3ULINIO, - LEJICHANPABICHHOE PAa3BUTUEKOOPAMHATBI  BEKTOpa,  CKaJspHOE
TEMOHCTPUPOBATH BHYTpEHHEN MO3ULIUUITPOU3BEICHHUE, YTOJl MEKYy BEKTOpaMHU,
OCO3HAaHHOE MOBEJACHUETMYHOCTH HA OCHOBE TyXOBHO-CyMMa BEKTOPOB, MIPOU3BEICHUE
Ha OCHOBEHPABCTBEHHBIX [IEHHOCTEH[BEKTOpa HA YHCJIO; HAaXOAWUTh C
TPaAUIHOHHBIX HApOJIOB PoccuiickoimoMoIpro HW3YYEHHBIX dbopmyn
00111eueI0BEYECKUX Denepanyiv, HUCTOPUUYECKUX HKOOPINHATHI CepeaHbI OTpe3Ka,
[ICHHOCTEH, B  TOMHALIUOHAIbHO-KYJbTYPHBIX [PACCTOSIHUE MEXAY JBYMS TOUKaMU;
qucie c Y4ETOMTPAIULIHM, dbopMupoBaHUE-YMETh BBIOMpATh MOAXOASIIHNM
rapMOHM3aLUU CUCTEMBI 3HAUMMBIXM3YYEHHBIA  METOJ  JUIsl  pELICHUs
MEKHAIIMOHAJIBHBIX  HIEHHOCTHO-CMBICIOBBIX Bajiaud, pacro3HaBaTh MAaTeMAaTHUYECKUE]
MEKPETUTUO3HBIX YCTaHOBOK, (bakTbl W MaTeMaTH4YeCKHe MOJETH B
OTHOIIIEHUH, QHTUKOPPYIIIMOHHOTO [IPUPOTHBIX " 00I11eCTBEHHBIX|
[MPUMEHATHh CTaHIAPTHIMHUPOBO33PEHUS, SIBJICHUSIX, B  HCKYCCTBE;, YyMCHHE

MPUBOJIUTH MPUMEPHl MATEeMAaTUYECKUX
OTKPBITUHA POCCUHCKON W  MHUPOBOH
MaTeMaTHUECKON HAYyKH.

- YMETb ONEpHUpOBATh IMOHATUAMU:
CIIy4allHbII  ONBIT M  CIIy4auHOE
COOBITHE, BEPOSITHOCTb  CIIy4ailHOTO|
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- OCO3HaHHE CBOMX
KOHCTUTYIIMOHHBIX  TpaB U
00s13aHHOCTEM, YBa)KCHUE
BaKOHA W TPABOIOPSIKA;

- HpI/IHSITI/Ie Tpal[I/II_II/IOHHbIX
HAaITMOHAJIbHBIX,
00I1I€YETIOBEUYECKUX
I'YMaHACTHYCCKUX u

NICMOKPATUYCCKHUX HGHHOCTeﬁ;
TOTOBHOCTb HPOTUBOCTOSATH

MIE0JIOT I IKCTPEMHU3MA,
HaI[MOHANU3Ma, KceHodoOuw,
ITUCKPUMUHALIUN 110!
COLMAIbHBIM,  PEIIUTHO3HBIM,
PacoBBIM, HalMOHAILHEIM|
[pHU3HAKAM;

- TOTOBHOCTD BECTH|

COBMECTHYIO JIESTEJIBHOCTh B
MHTEpecax IPaskKIaHCKOTO
00111eCTBA,

CaMOYyIIPaBJICHUU

y4acTBOBaTb B
B|
00111600pa3oBaTEIbHON

OpTraHu3aIuN

FOHOIICCKUX OpraHu3aluiax;

u JETCKO-
- YMEHHUE B3aUMOJIEHCTBOBATh C
COLIMAIIbHBIMA MHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIHUIMHU
1 HAa3HAUYECHHUEM;

- TOTOBHOCTh K T'yMaHUTapHOH
151 BOJIOHTEPCKOH
NEesITENIbHOCTH;
[MaTPUOTHUECKOIO BOCIIUTAHUSA:
- c(hOopMUPOBAHHOCTH
[POCCUICKOI rpaXk JaHCKOM|
MIEHTUYHOCTH, MaTPUOTU3MA,
YBaXXE€HUS K CBOEMY Hapony,
4yBCTBa OTBETCTBEHHOCTH
nepen PonuHol, ropmoctu 3a
CBOM Kpaii, cBor0 PonuHy, cBOH
SI3bIK M KYJIBTYpPY, HPOIIJIOE U
HacTosee
MHOT'OHAIIMOHAJIBHOTO  Hapo/a
Poccuu;
LEHHOCTHOE OTHOIICHHE K

FOCYIAPCTBEHHBIM CHMBOJIaM,

COOBITHS; yMeTh BBIYHCIIATH)
BEPOSITHOCTD c UCIIOJIb30BaHUEM
rpagUYecKUX  METOJOB; IPUMEHSATH,
(OopMyJIBl  CIOXKEHHS M YMHOXXEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (hAKThI
M (GOpMyJIBl TIPH pEIICHUH 3a]ad;
OLICHUBATh  BEPOSTHOCTH  PEAbHBIX|

COOBITHH; 3HAKOMCTBO CO CIIy4alWHBIMHU|
BeTUYMHAMU;  YMEHHE  MPUBOAUTH
[pUMEPHI MPOSIBIICHUS 3aKOHA OOJBIINX|
Yrcell B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUAX
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MCTOPUYECKOMY U IIPUPOJTHOMY
HaCJIEIUIO, aMATHHUKAM,
TpazuuusaM HaponoB Poccun,
nocTvkeHusM Poccun B Hayke,
MICKYCCTBE, cropre,
TEXHOJIOTHSIX U TPYJIE;

uuaenHas

yOEXKIEHHOCTD,
FOTOBHOCTh K CIy’)KCHHIO H
BaruTe OrteuecTBa,
OTBETCTBEHHOCTb 3a
Ccyab0y;

OCBOCHHBIC

€ro|

00y4JarIUMUCs
MCKIIPCAMCTHBIC TIOHATHUA U
YHUBEPCAJIbHBIC y4eOHbIe
NENCTBUSA (perynsTUBHBIE,
[03HABATEJIbHBIC,
KOMMYHHUKATHBHBIC);

CIIOCOOHOCTH ux

MCITOJIb30BaHUS B
MMO3HABATEILHOM U COIMAJIbHOM
[PaKTUKE, TOTOBHOCTD K
CaMOCTOATEIIbHOMY
[JIAHUPOBAHUIO 71
OCYILIECTBIICHUIO

JCATCIIBHOCTH,

yueOHOM
OpraHu3anuy|
Y4eOHOTO COTPYIHUYECTBA C
MegarornyecKuMu
pabOTHUKAMU U CBEPCTHUKAMH,
K Y4aCTHIO B IOCTPOCHHH
MHIWBUY aJIbHON
00pa30BaTeNbHON TPACKTOPUH;

OBJIaICHHUC

HaBBIKAMH]
y4eOHO-MCCIIeI0BATEIBLCKOM,
[MPOEKTHOM

A COIHAJILHOM

JCATCIIbHOCTH

OK 07 CopaeiicTBOBaTH
COXPaHEHHIO
OKpYXKarolel  Cpenpl,
[pecypcocOepekeHHIO,
[MPUMEHATHh 3HAHUS 00
M3MEHEHUU  KJIMMAarta,
[IPUHIIUIIBI
OepexITUBOTO
[IPOU3BOJICTBA,

HC INPHUHUMATH IIGﬁCTBPIH,
[IPUHOCSIIINE Bpen
OKpYKaIOIIEH Cpee;

yMETh MIPOTHO3UPOBATH
HeOIaronpusITHbIC
PDKOJIOTHYECKHE  ITOCIICACTBHS
MpEINPUHUMAEMBIX JEUCTBUU,
MpEeAOTBPAIIATh UX;

pacUIMpUTD OIIBIT]

INOHATUAMU:

byHKIWHS,
nepBooOpa3Hasi,

yMEThb

(byHKIHS,
MPOU3BOTHAS,

OIIEpUPOBATH
HEIpPEPbIBHAS
OIPEIETICHHBII HMHTETPAl; YMETB|
HAaXOJUTh IPOU3BOAHBIE HIEMEHTAPHBIX
(YHKIMHA,  HMCNONB3ys  CIPaBOYHBIE
MaTEpHAIIBL; UCCIIEI0BaTh

MpOCTEWIIMX —cilydasX (QyHKUUM Ha

B

IMOHOTOHHOCTbh, HAXOJAUTH HAHOOJIBIIINE

b PEeKTUBHO

JICATENLHOCTH  OKOJIOTMMECKOMM  HAMMEHbIINE 3HAYCHUS  (DYHKLNK,
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TeiiCTBOBATE
Ype3BhIYANHBIX
CUTYaLUsIX

o]

|Hal'IpaBJ'IeHHOCTI/I;

- pa3pabaTsiBaTh
AHaJIM3a HAMEIOIINXCS]
MaTepuaIbHbIX H
HEeMAaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIISITH
[IeJICHATPaBICHHbBIN
[epeHoca CpeJiCTB U CIoco00B
neiicTBUS B
mpodeccroHaNbHYI0 Cpeny;

ITOHCK

IIJ1aHHCIIOJIBb30BAaHHUECM
PCIICHUS HpO6JIeMBI C YYCTOMMATCMATUYCCKOI'O aHalJin3a, MPUMCHATH

CTpOUTH TpaUKd MHOTOUJICHOB €

arrapara

POM3BOJHYIO MPU PEIICHUH 3aJad Ha

ITBUKECHIE; pemarhb HPaKTUKO-

OpPUEHTUPOBAHHBIC 3aa4u Ha
HAUOOJBIINEe U HANMCHBITNE 3HAYCHHSI,
Ha HAaXOXJIEHHE IYTH, CKOpPOCTH H|
YCKOPEHUS;

MOHATUSIMU:

- yYMETb OIEpUpPOBaTh

JIBUKCHUC B IMPOCTPAHCTBE, HO,Z[O6HBI€

- YMCTbH IICPCHOCUTL 3HAHUSA B

IMO3HABATCIbHYIO 51
MPaKTUYECKYIO obnactu
PKU3HEACATCIIBHOCTH,

- Opeajaratb HOBBIC IIPOCKTHI,

IHOBHU3HBI,
HpaKTquCKOﬁ 3HAa4YUMOCTH,

OpPUT'MHAJIBHOCTH,

pE3yJIbTaTOB LIETSAM

OLICHMWBATh HJACH C TIO3UIHUHNBCINYHNHBI

- JaBaThb OLICHKY HOBBIMMCECTO/IbI
CUTyallUsIM, BHOCHUTD
KOPPECKTHUBBI B JACATCIBHOCTD,
OLICHWBATb COOTBETCTBHC]

(urypbl B IPOCTPAHCTBE; UCTIOIH30BATH
OTHOLIEHUE IUIOLAAEH TOBEPXHOCTEN U]

nogo0HBIX  uryp

00BEMOB pH

PEIICHUH 3a]1a4;

YMETh BBIYHCIIATH T'€OMETPUYECKHUE
(nmvHa, yroJj, TUIONIANb,
MMOBEPXHOCTH),
dbopMynbl U

00BEM, IUIOIIAAb
MCTIOJBb3YsST W3yYCHHBIC
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2. CTPYKTYPA U COJAEP)KAHUE YYESHOM JUCIUILINHBI
II1.01 MATEMATHUKA

2.1. OO0ObeM y4eOHOH TUCUMILIMHBI U BUAbI Y4eOHO pad0ThI

Bupa yuyeoHoil padoThl

O0Bem
YacoB

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero)

270

Oo0si3aTesibHAsE ayIMTOPHAasA yueOHasi Harpy3Ka (Bcero)

12

B TOM YHUCJIC.

nabopaTopHble pabOTHI (eciu npedycmompeno)

NPAKTUYECKUE 3aHATUSI (eciu npedycmMompeHo)

6

KOHTPOJILHBIE pa0bOTHI (eciu npedyCMOmpeHo)

KypcoBas paboTa (IpOeKT) (eciiu npedycmMompeHo)

CamocrosiTesibHast padoTa o0y4uaruerocs (Bcero)

258

IIpomeskyTOuHas arTectanus B (hpopme

IK3aMCH

2.2. Temarnuyeckuii IVIaH U COAEPKAHUE TUCHUIIMHBI

HaumeHoBaHue pa3iesioB
U TeM

Coaep:xanue yueOHOro MaTepuasa
(ocHOBHOE 1 MpodeccuOHAIBLHO-
OPHEHTHPOBAHHOE), TA00PATOPHbIE U
NMpaKTHYeCKUEe 3aHATHUS, TPUKJIATHOI
MOAYJIb (IIPH HAJTHYHM)

O0BeM
4acoB

YpoBeHb
OCBOEHMA

1

2

OcHoBHOE CoAECpKaHUuEC

Paznen 1. IloBTopeHme

Kypca
OCHOBHOW IIKOJIbI

MaTeMaTHKH

Tema 1.1

Lenn U 3a7a4n
MaTeMaTUKU npu
OCBOEHHH CITEIHAIbHOCTH

Coneprkanne yueOHOr0o MaTepuana

bazoBrie 3HaHHUA n YMCHUA 1o
MaTCMaTHKE B HpO(I)eCCI/IOHaJIBHOfl U B

MOBCEIHEBHOM JECATCIbHOCTH.

KoMOuHMpoBaHHOE 3aHATHE

Tema 1.2
Yucna M BBIUKUCICHUI.
Bripaxxenus u

npeoOpa3oBaHUs

Coneprxkanne yueOHOT0 MaTepuaa

JleWicTBusT HaJa TOJIOXKHUTCIBHBIMH U
OTpUIIATEIbHBIMU YHCJIaMHU,
OOBIKHOBEHHBIMHM M JE€CATUYHBIMU
IpoOsIMHU.

JleiictBust cO CTemeHAMH, (OPMYIIBI
COKpPAIICHHOTO YMHOXEHHUSI.

KomOunnpoBanHoe 3aHsTHE

Tema 1.3.

IIpogeccuonaibuo-

24




['eomeTpus Ha MWIOCKOCTH

OpPMEHTHPOBAHHOE co/iep:kaHue
(comep:kaHue MPUKJIATHOTO MOXY.JIsI)

Bup! mitockux GuUryp u ux miomais.
[IpakTuKO-OpHEHTUPOBAHHbBIE 3a7aul B
Kypce T€OMETPHUHU Ha MJIOCKOCTH

[IpakTrueckoe 3aHsATHE

Tema 1.4
[TporieHTHBIEC BEIUNCICHHUS

ConeprkaHue yueOHOTO MaTepuaa

[IpocTble MPOLEHTHI, pa3HbIE CIOCOOBI
ux BbruucieHus. CoKHble MPOLEHTHI

[IpakTrueckoe 3aHsATHE

Tema 1.5
VYpaBHEHUS 1 HEPABEHCTBA

ConeprkaHue yueOHOTO MaTepuraa

JInHeiiHble, KBaJIpaTHbIE, TpoOHO-
JMHEWHbIC YpaBHEHHS 1 HEPaBEHCTBA

[IpakTrueckoe 3aHsATHE

Tema 1.6
Cucrembpl ypaBHEHHH H
HEPaBEHCTB

Copepxanne yueOHOTO MaTepralia

Croco0Obl pelIeHuss CUCTEM JIMHEWMHBIX
ypaBHeHul. [loHsTusa: mMarpuma 2x2 u
3x3, ompenenuTenabr Matpuibl. Meton
l'aycca. Cucremsl HEJIMHENHBIX
ypaBHeHU. CHUCTEMBbI HEPAaBEHCTB

KoMOuHMpoBaHHOE 3aHATHE

Tema 1.7
BxoHOM KOHTPOJIb

Coneprkanne yueOHOr0o MaTepuana

Borunicnenuss u mpeoOpa3zoBaHUs.
YpaBHeHUs] U HEpaBeHCTBA. ['eoMeTpust
Ha TUIOCKOCTH

KontpomnsHas padota

Paznen 2 [Ilpsambie wu

IVIOCKOCTH B

NPOCTPaHCTBE

Tema 2.1. Coneprkanue yueOHOT0O MaTepuasa

OcHoBHbIE nousaTHs | [Ipeqmer crepeomerpun. OCHOBHBIE

CTEPEOMETPUH. NOHATUS (TOYKA, NpsAMas, IJIOCKOCTb,

Pacrnionoxenue mnpsAMBIX M | IpocTpaHCTBO). (OCHOBHBIE aKCHOMBI

IJIOCKOCTEN CTEPEOMETPUHU. IIepecekaromuecs,
napajuiefibHble ¥ CKpelIMBaroIfecs
npssmble.  [IpusHak  ©®  CBOMCTBO
CKPEILMBAIOIIUXCS NMPAMBIX. OCHOBHBIE
IIPOCTPAHCTBEHHBIE (DUTYPBI.
KomOunupoBaHHoe 3aHsATHE

Tema 2.2. Coneprxanue yueOHOTO MaTepuana

ITapamienbHOCTh MPSMBIX,
IpsIMOM M INUIOCKOCTH,
IJIOCKOCTEMN

[TapanneneHble mpsiMasi M IJIOCKOCTb.
Ompenenenne. Ilpusnak. CpoiictBa (C
JI0Ka3aTeIbCTBOM). [MapasnenbHbIe
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miockoctd. Omnpenenenue. IlpusHak.
CaoiicTBa (c JTIOKa3aTeIbCTBOM).
Terpasap u ero 3JIEMEHTHI.
[lapannenenunen u €ro 3JIEMEHTHI.
CBolicTBa NPOTHUBONOJIOKHBIX I'PaHEN U
JIMaroHanen napajieIenuIea.
ITocTpoenune ceuennii. Pemenue 3anay.

KomOunnpoBanHOe 3aHATHE

Tema 2.3.
[lepneHauKyAIPHOCTD
IPSIMBIX, IPSIMOM U
IIOCKOCTH, TNIOCKOCTEH

Coneprxanue yueOHOTo MaTepuana

IIepnieHauKyIsIpHBIE IIpsIMBIE.
[TapamiensHbie psIMBIE,
NEPIEHIUKYJISPHBIE K IUIOCKOCTH.
[Ipu3Hak nepneHauKyIIpPHOCTH MPSAMON
u IUIOCKOCTH. JlokazaTenbCTBO.
[lepnennukymsp u HAKJIOHHAs.
IlepnenuKkynsipHbIC IUIOCKOCTH.
IIpusnak NEPIEHIUKYJISPHOCTU
rockocrent. JlokazarensCcTBo.
PaccrosHus B mpocTpaHCcTBE

KomOunnpoBanHoe 3aHsTHE

Tema 2.4. Coneprkanue yueOHOT0O MaTepuasa
Teopema 0 Tpex Teopema o0 Tpex nNepHeHIUKYISIpax.
TCpTICHMKY IApax Jloka3zarenbCcTBO. YTOI MEXIy NpsSMOU
31 IUIOCKOCTBIO. Yron MEXITY
IJIOCKOCTSIMU
KomMb6unupoBanHoe 3aHsTHe
Tema 2.5. IIpogeccuonaiabHo-
[TapannenbHele, OpPHEHTHPOBAHHOE coJep:KaHue
NEPIECHIUKYJISIPHBIE, (coaep:kaHue MPUKJIATHOIO MOXYJIA)

CKpCIIMBAIOIIHECH ITPAMBIC

AKCUOMBI CTEPEOMETPHUH.
[lepnieH UKy IAPHOCTD IpsAIMOM u
IJIOCKOCTH,  INAapajuIe]IbHOCTh  JIBYX

NIPSMBIX, MEPIEHINKYIIIPHBIX
IUIOCKOCTH, MEePHEHANKYISIPHOCTh
IJIOCKOCTEHN

HpaKTI/I‘IeCKOC 3aHATHUC

Tema 2.6.

Pemenue 3anau. IIpsmelie u
IIJIOCKOCTH B
IIPOCTPAHCTBE

Copepxanue yueOHOTO MaTepralia

Pacnonoxenne npsMbIX U IUIOCKOCTEN B
npoctpaHcTBe. [lepneHAnKyIIpHOCTD U
MapajieIbHOCTh MPSMBIX U MJIOCKOCTEH.
CxpenuBaromuecs nmpsiMble

KontpomnsHas padota

Paznen 3. Koopaunatsl u
BEKTOPbI
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Tema 3.1

JlexapToBbI KOOpJIUHATHI B
npocTtpaHncTBe. PaccrosiHue
MEXIy JBYMS TOUYKaMHU.
Koopaunater CepeauHbI

Coneprkanue yueOHOTO MaTepuraa

JlexapToBbI KOOPJIMHATHI B
npoctpaHcTBe. [Ipocreiimue 3amadn B
KoopauHarax.  PacctosstHue — Mexny
JIBYMsI TOYKAMH, KOOPJIMHATBI CEPEANHBI

oTpe3Ka oTpe3Ka
KomOunnpoBaHHOE 3aHATHE
Tema 3.2 Coneprxanue yueOHOTo MaTepuana

BekTOopsI B IPOCTPAHCTBE.
Yrosm Mexay BEKTOPaMH.
CkansipHOE TNpPOU3BEACHUE
BEKTOPOB

BexTops! B npoctpancTe. CloxeHue u
BBIYUTAHUE  BEKTOPOB.  YMHOXEHUE
BeKTOpa Ha uucio. KommnaHapHble
BeKTOpbl. CKansipHOE MNpPOU3BEICHHE
BEKTOpOB. Pa3noxeHue BekTOopa IO
TPEM  HEKOMIUIAHAPHBIM  BEKTOpaM.
Koopaunatel  BeKTOpa,  CKaJsIpHOE
IIPOU3BENCHUE BEKTOPOB B
KOOpJAUHATaX, yroJl MEXIYy BEKTOpaMH,
yrol MeXay MpsMOMl U IUIOCKOCTHIO,
yTOJI MEXIY IUIOCKOCTSMHU. YpaBHEHHE
IJIOCKOCTH. ['eoMeTprYecKuil CMBICI
onpeneauTens 2x2

KomOunnpoBaHHOE 3aHATHE

Tema 3.3
IIpakTuko-
OpPHUECHTUPOBAHHBIE 3aJa4u

IIpogeccuonaibHo-
OpPHEHTHPOBAHHOE cojepKaHue
(comeprkaHue NPUKJIATHOTO MOTYJISA)

Ha KoopAauHaTHOHN | KoopauHaTHAS TIOCKOCTh. Beruucienue

IIJIOCKOCTH pPacCTOSHUM M IUIOIIAJAEH HA IUIOCKOCTH.
KonnuecTBeHHBIE pacyeThl
[IpakTrueckoe 3aHsTHE

Tema 3.4 Coneprxanue yueOHOTo MaTepuana

Pemenue 3a1a4. | JlekapToBbl KOOPJIHMHATHI B

KoopauHats! 1 BEKTOpPBI IIPOCTPAHCTBE. BexTopsl B

npoctpancTBe. ClokeHue U BbIYUTAHUE
BEKTOPOB. YMHOKEHHME BEKTOpa Ha
YHCIIO. KommuianapHsle ~ BEKTOpBI.
CkaisipHO€  NIPOM3BEACHHE BEKTOPOB.
Pasnoxkenne  Bekropa 1O TpeM
HEKOMIUIaHAPHBIM BEKTOPAM.
IIpocreiimme 3agau B KOOPAHMHATAX.
Koopaunatel  BekTopa,  pacCTOSIHHE

MEXTy TOYKAMH, KOOPMHATHI
CepeNHEI OTpe3Ka, CKaJISIpHOE
MIPOU3BECHNE BEKTOPOB B

KOOp/MHATaX, Yrojl MeXAy BEKTOpami,
yrojl MeXay MpsSMOH U IJIOCKOCTBIO,
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YTOJI MEXKAY IIIOCKOCTAMU

KonrtponsHas padota

Pa3pen 4. OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpuuyeckue
GyHxunn

Tema 4.1
Tpuronomerpuueckue
(GYHKIMH TPOM3BOJIBHOTO
yria, yncia. Pannannasa u
rpajxycHas Mepa yria

Coneprxanue yueOHOTo MaTepuana

Pannannas mepa yrma. IloBopor Todku
BOKpYT Hayvaja KOOpJUHAT.
Ornpenenenne CUHYyCa, KOCHHYCa,
TAHI'€HCAa M KOTaHT€HCa. 3HAKU CHHYCA,
KOCHHYCa, TaHI€HCAa W KOTAaHI€HCa IIO
YETBEPTSAM. 3aBUCUMOCTb MEXIY
CHHYCOM, KOCHHYCOM, TaHI'€HCOM H
KOTaHI'€HCOM OJJHOTO U TOTO XK€ yIJIa

KomOunupoBanHoe 3aHiTHE

Tema 4.2

OcHOBHBIE
TPUTOHOMETPHUYECKHE
TOXKJIECTBA.

dopMyIbl TPUBEICHUS

Coneprkanne yueOHOro MaTepuasa

Tpuronomerpuyeckue TOXKJIECTBA.
CuHyC, KOCUHYC, TAaHT€HC M KOTaHT€HC
yIJI0B o U - 0. Dopmyisl npuBeeHUs

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.3

CuHyc, KOCHHYC, TaHI€HC
CyMMBl U Pa3HOCTH JIBYX
YIJIOB

Cunyc u KOCUHYC
JBOMHOrO yriia. ®opMyisl
MOJIOBUHHOTO yTJia

Copepxanue yueOHOTO MaTepHralia

CymMma u pa3HocTh cuHycoB. Cymma u
pa3zHoCTh KOCHHYCOB. CHHYC U KOCHHYC
JIBOMHOTO yria. DopmyJibl
nojoBuHHOro yria. IIpeoOpazoBanus
CYMMBI TPUIOHOMETPUUYECKUX (YHKIMN
B IPOM3BEJECHUE M MPOU3BEACHUS B
CyMMY. BeIpaxenue
TPUTOHOMETPUYECKHX (YHKIMNA Yepes
TAQHT€HC  IOJIOBHHHOTO  apryMEHTA.
[IpeobpazoBanus MPOCTEHIINX
TPUTOHOMETPUUYECKHX BBIPAKEHHUH

KomOunnpoBaHHOE 3aHATHE

Tema 4.4 Coneprxanue yueOHOTro MaTepuana

Qynkuuu, HX CBOMCTBA. | OOMacTh OmpeneNeHUs] U MHOXKECTBO

CrnocoOsr 3a/1aHMs | 3HAYCHUN (GyHKIHIA. YeETHOCTS,

byHKIHI HEYETHOCTh, TIEPUOTUIHOCTH (DYHKITHIA.
CrniocoOnl 3a1anust GyHKIUN
KomOunnpoBanHOE 3aHATHE

Tema 4.5 Coneprxanue yueOHOTo MaTepuana

Tpuronomerpuyeckue OObnactp ompeneneHuss U MHOXKECTBO

¢yHKIMH, MX CBOMCTBa U
rpaduxu

3HAYEHUI TPUTOHOMETPUUYECKUX
¢bynkiui.  YETHOCTh,  HEYETHOCTH,
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NEPUOJUYHOCTh  TPUTOHOMETPUUECKUX
¢yukumii.  CpoiictTBa M rpaduku
GyHKIMR y = cos X, y =Sin X, y =tg X, y
= ctg X.

KoM6unmnpoBanHoe 3aHsTHE.

Tema 4.6 Coneprkanne yueOHOro MaTepuasa

[IpeobpazoBanue Cxatue ®  pacTsokeHHe  rpaduKoB

rpauKoB TPUTOHOMETPHUECKUX (PYHKITHIA.

TPUTOHOMETPUUYECKUX [IpeoOpazoBanue rpauKoB

byHKIMI TPUTOHOMETPUYECKHUX (PYHKLIUI
[IpakTrueckoe 3aHsATHE

Tema 4.7 IIpodeccuonanbHo-

Onucanune OpPMEHTHPOBAaHHOE cojiep:kaHue

IIPOM3BOJICTBEHHBIX (conep:kaHue NPUKJIATHOTO MOILYJIA)

IPOLIECCOB C  TTOMOIIBIO
rpadukoB GyHKUINN

Hcnonv3oBanue CBOWCTB
TPUTOHOMETPUUECKUX byHKIHI B
npodeccroHANBHBIX 3aa9ax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Coneprkanue yueOHOT0O MaTepuasa
OOGparHbie OO6parnbie TPUTOHOMETPUYECKUE
TPUTOHOMETPHUECKHE ¢bynkiuu. Mx cBoiicTBa u rpaduku
byHKIUN KomOunupoBanHoe 3aHiTHE

Tema 4.9 Coneprkanue yueOHOro MaTepuaa
Tpuronomerpuueckue VYpaBHeHUE cOs X = a. YpaBHEHHE Sin X

YpPaBHEHUS U HEPABEHCTBA

= a. YpaBHeHHe tg X = a, ctg X = a.

Pemenue TPUTOHOMETPUUECKUX
ypaBHEHUU OCHOBHBIX THUTIOB:
npocTeiime TPUTOHOMETPHUUYECKUE

YpaBHCHUS, CBOAAIIHUECCS K KBaAPAaTHBIM,

peraemMble pasyioKEeHUEM Ha
MHOXUTENH, OJHOPOIHBIE.

[Ipocreitmme TPUTOHOMETPUYECCKUE
HEPABCHCTBA

KomOunmnpoBaHHOE 3aHSTHE.

Tema 4.10 Coneprxanue yueOHOTro MaTepuana
Cucrembl Cucrembl MPOCTEUIINX
TPUTOHOMETPUUECKHUX TPUTOHOMETPUUECKUX YPaBHEHUM
ypaBHEHUU KomOunnpoBanHoe 3aHsTHE

Tema 4.11 Coneprkanue yueOHOT0O MaTepuasa
Pemenne 3amad. ocHOBHI | [IpeoOpa3zoBaHne TPUTOHOMETPHUECKHUX
TPUTOHOMETPHH. BBIPaXKCHUIA. Pemenue
Tpuronomerpuueckue TPUTOHOMETPUYECKUX  YPaBHEHUH U
byHKIMN HEpPaBEHCTB B  TOM  4YHCIE  C

HCIIOJIb30BAaHUEM CBOMCTB (DYHKIIMH.
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KontponpHas padora

Pa3pgea 5.
KoMmniekcHbIe YncIa

Tema 5.1
KommiekcHrle uncia

Copepxanrie yueOHOTO MaTepralia

[TonsTne KOMIUIEKCHOT'O YHUCIIa.
CormpspKeHHBIE  KOMIUIEKCHBIE — YHCIIa,
MOIYJdb M AapryMEHT KOMIIJIEKCHOTO
gyucina. PopMa 3amucd KOMILIEKCHOTO
qHcia (reomeTpHyeckas,
TPUTOHOMETpUYECKasl, aredpanyecKas).
Apudmernueckue NeNCTBUS C
KOMIUIEKCHBIMHU YHCIIaMHU

KomOunnpoBanHoe 3aHsTHE

Tema 5.2
IIpumenenune
KOMIUIEKCHBIX YHCEI

ConeprkaHue yueOHOTO MaTepuraa

Brimonnenue pacueToB C€ IIOMOIIBRO
KOMIIJICKCHBIX YHUCCII. HpI/IMepH
HUCIIOJIBb30BaHNA KOMIIJICKCHBIX YHCECI

[IpakTrueckoe 3aHsATHE

Paznen 6. IlpousBoaHas
pyHxkumn, ee
NpuMeHeHue

Tema 6.1

Iloustne MIPOU3BOJAHOM.
@opMynsl W OpaBUiIa
Qg epeHIMpOBaHUS

ConeprkaHue yueOHOTO MaTepuraa

Onpenenenue YHCIIOBOM
MOCNIEZIOBATEIbHOCTH U CIIOCOOBI €€
3a/1aHusl. CaoiicTBa YHUCJIOBBIX
nocnenosarenbHocTel.  OmnpeneneHue
npenena MIOCJIEIOBATEIbHOCTH.
Brruncnenue 11oJShi (SN (0):]
OCIEN0BATEILHOCTEN. [Ipenen
¢bynknun Ha OeckoHewHOocTH. [Ipemen
¢bynkuuu B Touke. [lpupamienue
aprymenrta. [lpupamenne QyHKIHH.
3ajaud, TOPUBOASAIIME K  IOHSATHIO
IIPOU3BOIHOM. Onpenenenue
MIPOU3BOJHON. AJITOPUTM  OTBICKAHUSA
MPOU3BOAHOMN

KomOunnpoBanHOE 3aHATHE

Tema 6.2
[TpousBoaHBIC CYMMBI,
Pa3HOCTU  TPOU3BEICHUS,

Coneprxanue yueOHOTo MaTepuana

DopmyJbl muddepeHIpoBaHus.
[IpaBuna nuddepeHupoBanus

YacCTHOTO KomOunnpoBanHoe 3aHsTHE

Tema 6.3 Coneprkanne yueOHOTo MaTepuasa
[IpousBoaHbie OmpenenieHne  CIOXKHOM  (PyHKITHH.
TPUTOHOMETPHUECKHUX [IpousBoaHas TPUTOHOMETPUUECKUX
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byukumii.  TIponsBoanHas
CIOXHOU (DYyHKITUU

¢byukmuii.  [Ipow3BogHass  CIOXKHOM
byHKIIUN

KoMOuHMpoBaHHOE 3aHATHE

Tema 6.4

ITonsTHe 0
HETPEPHIBHOCTU (PYHKITUU.
Merton nHTEpBaIOB

Copepxanrie yueOHOTO MaTepralia

[lonatue  HempepbpIBHOM  (pyHKIUH.
CBoiicTBa  HempepbIBHOW  (DYHKIIHH.
CBsi3p  MEXJy HENpPEpbIBHOCTBIO U
middepeHIIpyeMOCcThi0  QYHKIIMA B
TOUYKE. AJITOPUTM DPELICHUS HEPABCHCTB
METOJIOM MHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.5 Coneprxanue yueOHOTO MaTepurana

I'eomerprueckuii U | ['eomeTpuuecKuil CMBICI IIPOU3BOAHOU

buznueckuit CMBICH | pyHKIMH — yrI0BOW KO3(h(HUIMEHT

IIPOU3BOJHOU KacaTenpHOW K rpaduky (QYHKOIHUA B
TOYKE. YpaBHEHME KacaTelbHOM K
rpadguky GyHKIMH. Anroput™
COCTaBJICHUS YPaBHEHUS KacaTeJIbHOH K
rpaduxy pynkuun y=f(x)
KoMOuHMpoBaHHOE 3aHATHE

Tema 6.6 Coneprkanne yueOHOro MaTepuasa

duznueckuit cMBICT | Ou3nyeckuil (MEXaHWYEeCKHil) CMBICIH

MIPOU3BOAHOMN B | IPOU3BOIHOM — MTHOBEHHAsI CKOPOCThH B

npodeccrnoHaNIbHbIX MOMEHT BpeMeHHU t: v = S' (1)

3ajjauax [IpakTuueckoe 3anaTue

Tema 6.7 Coneprxanue yueOHOTO MaTepurana

MOHOTOHHOCTb (YHKIUH.
Touku 3xcTpemMyma

Bospacranne u yObiBaHue (QyHKIUH,
COOTBETCTBUE BO3pACTaHUS U YOBbIBaAHUS
(dbyHKIMM 3HaKy pou3BoAHON. [ToHsATHE
MPOM3BOJHOM  BBICIIETO  TOPSAKA,
COOTBETCTBUE 3HaKa BTOpOit
MIPOU3BOTHOM BBIMTYKJIOCTH
(BorHyTOCTH) (YHKIIMM Ha OTpeE3Ke.
3amayl HA MAaKCUMyM H MHUHUMYM.
[loHATHE acHMOTOTHI, CIOCOOBI MX
ornpezeneHusi. AJITOpUTM UCCIIEJOBAHUS
(GYyHKIMM U TIOCTPOCHUSI €€ Tpaduka C
MOMOIIBI0  TPOU3BOAHOU.  J[poOHO-
IUHeWHast pyHKIus

KoMOuHMpoBaHHOE 3aHATHE

Tema 6.8
Uccnenoanune GyHKIuMi 1
MOCTpOEHUE TPaPUKOB

Copepxanue yueOHOTO MaTepralia

HccnenoBanue byHKIIN Ha
MOHOTOHHOCTb U IOCTPOCHHE TPAPHKOB.

KomOunnpoBanHoe 3aHsTHE
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Tema 6.9 HauOospiuee u

ConeprkaHuie yueOHOTO MaTepuraa

HauMEHbIIIee 3HaueHus | Haxoxkaenue HauOOJIbILIErO U

byHKIIUN HAaUMEHBIIETO  3HAa4YeHWH  (yHKIUH,
MOCTPOCHHE TPapUKOB MHOTOUWICHOB C
WCTIOJIH30BAHUEM amrmapara
MaTeMaTUYECKOTO aHAIN3a
KomOunnpoBaHHOE 3aHATHE

Tema 6.10 IIpodeccuonanbHo-

Haxoxnenue OpHEHTHPOBAHHOE cojiep:kaHue

ONTUMAJIbHOI'0 pe3yabTaTa
C IIOMOILIBIO NPOU3BOJHOMN
B IIPAKTUYCCKHUX 3aJjadax

(comeprkaHue MPUKJIATHOTO MOTYJISA)

Haumenbiiee 1 HauOomblnee 3HAYCHHE
byHKITIN

[IpakTrueckoe 3aHsTHE

Tema 6.11
Pemenne 3aj1a4.
[TpousBoaHas GyHKIUH, €€

Coneprxanue yueOHOTro MaTepuana

®opmybt u npaBuiIa
muddepennupoBanus.  HMccnenoBanue

MPUMECHEHHE GYHKIIMHA ¢ TIOMOIIBIO TPOU3BOTHOM.
Haubonpiiee n HammeHblliee 3HAYCHUS
byHKITIN
KontponbHas padora

Paszpnen 7.

MHOrorpaHHUKHN W TeJja

BpalleHHs

Tema 7.1 Coneprkanne yueOHOro MaTepuaa

Bepmunbl, pebpa, rpanu

[TonsiTne MHOT'OI'paHHUKA. Ero

MHOT'OIPaHHHUKA JJIEMEHTBI: BEpIIMHBI, peldpa, TpaHU.
Huaronans. Cedenue. Brpimykisie u
HEBBIITYKJIbIE MHOTOI'PaHHUKHU
KoMOuHMpoBaHHOE 3aHATHE

Tema 7.2 Coneprxkanne yueOHOro MaTepuasa

IIpusma, c¢ | [lonstne npusmel. Ee ocHOBaHuMA U

COCTaBJISIIOILIME, CEUEHHUE.
[Ipamass wu npaBWiIbHAA
MIPU3MBI

OOKOBBIE TIpaHU. BbicoTa NpU3MBL
IIpsmass ©  HakIOHHAas  IpU3Ma.
[IpaBunpHas npusma. Ee ceuenue

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.3 Coneprxanue yueOHOTO MaTepurana

[Tapamtenenunen, KyO. | [lapannenenunen, CBOMCTBA

Ceuenne Ky0a, | mpsSIMOYTOJIBHOTO napaesenunea,

napajuiesenumnea ky0. Ceuenue ky0a, mapasiesenureia
KomOunupoBaHHoe 3aHsATHE

Tema 7.4 Coneprxanue yueOHOTO MaTepuana

IIupamuna, ee | [lupamuna u ee snementsl. CeueHue

COCTaBJIAIONINAE, CEUCHHE.
[IpaBunbHas NUpaMuIA.

nupamuael.  IIpaBunbHas nmpamupa.
VYcedenHnas nupamuaa
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VYcedennas nupamuaa

KomOunnpoBanHOe 3aHATHE

Tema 7.5

Coneprxanue yueOHOTo MaTepuana

BoxoBas Hu nonnHas | [Tnomans 00KOBOI " MOJIHOU
MOBEPXHOCTh IIPU3MBI, | IOBEPXHOCTU MPU3MBbI, TUPAMUIbI
MAPaMU/IbI KomOunnpoBanHoe 3aHsTHE

Tema 7.6 Coneprkanue yueOHOT0O MaTepuasa
CummMmetpust B KyOe, | CHMMeTpHst ~ OTHOCHTEJIBHO  TOYKH,
napajiejenunese, npsiMoM, 1miockoctu. Cummerpus B

npu3sMe, nNupaMuic

KyOe,  mapajuienenuiene,  Mpu3Me,
nupamuze

KomOununpoBanHoe 3aHsATHE

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccuun

IIpogeccuonanbHo-
OPHEHTHPOBAHHOE coJep:KaHue
(copep:kaHue NPUKJIATHOTO MOAYJIST)

CummeTpust B NpHPOJIE, APXUTEKTYpeE,
TEXHUKE, B OBITY

[IpakTrueckoe 3aHsATHE

Tema 7.8 Coneprkanne yueOHOro MaTepuaa
[IpaBuiibHbIE [TonsiTHe MpaBUIBLHOIO MHOTOTPaHHUKA.
MHOTOTPaHHHKH, ux | ColicTBa MPaBUIIbHBIX
CBOIICTBa MHOTOTPaHHUKOB

[IpakTrueckoe 3aHsATHE
Tema 7.9 Coneprkanne yueOHOTo MaTepuasa
Humunaap, ero | umuaap u ero sneMeHtsl. CeyeHue

coctaBiitromue. CeueHue
AIUHAPA

mumHApa (TapaielbHOe OCHOBAaHUIO U
ocH). Pa3zBepTka nunuHIpa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.10
Konyc, ero
cocrasiptromnue. Ceuenne

IIpodeccuonanbHo-
OpPHEHTHPOBAHHOE coepikaHue
(coaep:kaHue MPUKJIATHOIO MOXYJIA)

KOHYyca Konyc wu ero »nsnementsl. CeueHue
KOHyca (mapajulelbHO€ OCHOBAHHUIO H
MpOXOsIIee yepes BEPILIUHY ),
KOHUYecKue ceueHus. PazBepTka KoHyca
KoMOuHMpoBaHHOE 3aHATHE

Tema 7.11 Coneprkanue yueOHOro MaTepuaa

YceueHHbII KOHYC. | YcedyeHHblid koHyc. Ero oOpasyromas u

Ceuenue yCe4eHHOro | BbicoTa. CeueHne yceueHHOro KOHyca

KOHyca KomMb6unmnpoBanHoe 3anstue

Tema 7.12 Coneprxanue yueOHOTO MaTepurana

[lap u cdepa, ux ceueHust

lap u chepa. B3aumnoe
pacrionokeHue cepsl W IUIOCKOCTH.
Ceuenue mapa, cepsl

KomOunnpoBaHHOE 3aHATHE
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Tema 7.13

ITonste 00 00BEME Telna.
OTHomIeHne 00BEMOB
[MOIOOHBIX TEI

Coneprkanue yueOHOTO MaTepuraa

[Tonsatue 06 o0beme Tena. O6beM Kybda
U TPSAMOYTOJIBHOTO MapajuielenuIea.
O6bvem MIPU3MBI U LHWIMHJpA.
OtHomeHNe O0BEMOB MMOMOOHBIX TEIL.
['eomeTprueckuii CMBICI ONPEACIIATENS
3-ro nopsaka

KomOunnpoBanHOE 3aHATHE

Tema 7.14
O0BeMBl ®W  IUIOWIASA
MMOBEPXHOCTEU TEIl

Coneprxanue yueOHOTo MaTepuana

OO6bembl UpaMubl U KoHyca. O0bemM
wapa. [lnomanu noBepxHocTen Ten

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.15
KomOnuammm
MHOTOTPAaHHUKOB W TeJ

Copepxanne yueOHOTO MaTepualia

KomOunanmu reoMmeTpuiecKkux Tei

[IpakTrueckoe 3aHsTHE

BpAILICHUS
Tema 7.16 Coneprxanue yueOHOTo MaTepuana
I'eomerpuueckue Hcnonb3oBanue KOMOUMHAaIHI

KOMOWHAIIMY Ha MPaKTHKe

MHOTOTPaHHUKOB W TEJI BpPALLCHUS B
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3aa4ax

[IpakTrueckoe 3aHsATHE

Tema 7.17
Pemenne 3a1a4.
MHOrorpaHHkKd M Tena
BpalICHUs

ConeprkaHue yueOHOTO MaTepuraa

OO0beMbl ¥ TIJIOWAAM TOBEPXHOCTH
MHOTOTPAaHHUKOB U T€J BpaIeHUS

KonrponsHas padora

Pazpgea 8.
IlepBooOpa3nas
pyHxkumn, ee
NpHUMeHeHHe

Tema 8.1

[TepBooOpaznast (pyHKIUH.
[IpaBuna HaXO0XXIICHUSI
epBOOOPA3HBIX

Coneprxanue yueOHOTro MaTepuana

3ajagya O BOCCTAHOBJIEHMHM 3aKOHA
JBU)KEHUS [0 M3BECTHOM CKOPOCTH.
[MonsTHe WHTETPUPOBAHUS.
O3HakOMJIEHHE C TOHSTHEM HHTErpania
U nepBoodOpazHoit mis GyHkimu y=f(x).
Pemmenue 3a1a4 Ha CBSI3b
MepBOOOpa3HO H €€ TMPOU3BOJHOM,
BBIUKCJICHHE  TEpBOOOpa3HON s
nanHoi dynkuu. Tabnuua Gpopmyn 1is
HaXO0XJICHUS NepBOOOPaA3HBIX.
Nzyuenue npaBuiia BBIYUCIICHUS
repBooOpazHon

KomOunnpoBaHHOE 3aHATHE

Tema 8.2

Coneprxanue yueOHOTo MaTepuana
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[Tmomane KpUBOJIMHEHHOU
Tparnenuy. dopmyna
Herorona — JleiiOauma

3amayd, MOpUBOLALIME K  IOHATHUIO
ONpEACIIEHHOr0  MHTErpajza — O
BBIUNCJICHUM IUIOLIAJA KPUBOJIMHEHHOM
Tpaneuuu, O IEPEMEIIEHUA TOYKHU.
IlonsiTe oONpPEenenéHHOrO0 HMHTErpaa.
['eomeTrpuueckuii u puU3NUECKUl CMbICH
onpeneneHHoro wuHrerpana. Popmyna
Herorona— Jleitbuuna

KomOunnpoBaHHOE 3aHATHE

Tema 8.3
Heonpenenennsiii u
OIIPEIECIICHHBII UHTETPaJIbI

Coneprxanue yueOHOTo MaTepuana

IToHsATHE HEONIPENEIEHHOIO HHTErpala

KomOunnpoBanHoe 3aHsTHE

Tema 8.4

[TonsiTne 00
OINPECIIEHHOM HHTErpaie
KaK IIoLIa AN
KPUBOJIMHEHHON Tpanenun

ConeprkaHue yueOHOTO MaTepuraa

I'eomerpuueckui CMBICIT
OIIPEACIEHHOTO0 HHTErpaa

KomOunupoBanHoe 3aHsTHE

Tema 8.5
OmnpeneneHHblil  UHTErpal
B )KM3HU

IIpodeccuonanbHo-
OpPHEHTHPOBAHHOE coepikaHue
(coaep:kaHue MPUKJIATHOIO MOXYJIA)

I'eomerpuueckuit CMBICIT
omnpeneneHHoro wuHrerpaina. Popmyna
Herorona - JleitOHuMIA.

Pemienne 3amayu Ha  mpUMEHEHHE
WHTErpasa JUTSt BBIYMCIICHUS
(M3HYECKHUX BEIIMYUH W IIOMIAACH

[IpakTrueckoe 3aHsTHE

Tewma 8.6

Pemenne 3aja4.
[TepBoobpasnas ¢GyHKIUH,
ee MpUMEHEHHE

ConeprkaHue yueOHOTO MaTepuraa

[lepBooOpasznast ¢yukmuu. I[IpaBuna
HaxXOXJIeHUs  mepBooOpa3Hbix.  Ee
IpUMEHEHHE

KonTponbhas pabora

Paznea 9.
Crenenn u KOpPHHU.
Crenennasi pyHKIUSA

Tema 9.1
Crenennas (QyHKIMS, ee

Coneprxanue yueOHOTro MaTepuana

IlonaTHe KOpHA N-OM CTENEHU U3

CBOMCTBA JIEUCTBUTENBHOTO  yuciaa. DyHKIHH
y="1"X ux cBoiicTBa U TpaduKH.
CBoiicTBa KOpHA N-0M CTENEHU
KomOunnpoBaHHOE 3aHATHE

Tema 9.2 Coneprxanue yueOHOTro MaTepuana

ITpeoOpa3oBanue [IpeobpazoBanue MPPaLMOHATIBHBIX

BBIPQ)KEHUI C KOPHSAMH N- | BBIPAXKCHUMN
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OH CTENeHn KomOunnpoBanHOe 3aHATHE
Tema 9.3 Coneprxanue yueOHOTo MaTepuana
CpoiictBa  crenenu ¢ | [Tonstue CTEIIEHH c JTF0OBIM
paloHaIbHBIM U | pallMOHAJIbHBIM MIOKA3aTeJIEM.
JIeHCTBUTENbHBIM CrenenHble (yHKIUH, WX CBOMCTBA H
MOKa3aTeNsIMU rpaduKu

KomOunnpoBanHoOe 3aHATHE
Tema 9.4 Coneprxanue yueOHOTo MaTepuana
Pemenue PaBHOCWIIBHOCTB UppalMOHaIbHBIX
UppalMOHAIBHbIX YPaBHEHHH M HEPaBEHCTB. MeTonabl ux

YPaBHEHUN U HEPABEHCTB

peurenus. Pemienne wuppanmoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB

KomOunnpoBanHOE 3aHATHE

Tema 9.5
Crenenun u KOpHH.
CrenenHas pyHKIUSA

Coneprxanue yueOHOTo MaTepuana

OmnpeneneHue  CTENEHHOW — (DYHKIIHH.
Hcnons3oBanue ee  CBOWCTB  IIpU
pelIeHNH ypaBHEHUH 1 HEPABEHCTB

KonTponbnas pabora

Pa3nen 10.
IToxa3aTeabHas
byHkumus

Tema 10.1
[ToxazarenbHast (QyHKIMS,
€€ CBOMCTBA

Copepxanue yueOHOTO MaTepHralia

Crenenp C IIPOU3BOJIBHBIM
JNEUCTBUTEIILHBIM MOKa3aTeJICM.
OrnpezenieHne oKa3aTebHON (PYHKITUH,
ee CBoicTBa W TpaduK. 3HAKOMCTBO C
MIPUMEHEHUEM MOKa3aTeIbHOU
¢byHnkiuu. PemieHne  moka3aTeNbHBIX
ypaBHEHUN (yHKITMOHATTLHO-
rpadu4ecKUM METOI0M

KomOununpoBanHoe 3aHsTHE

Tema 10.2
Pemnrenne 1moka3aTenbHBIX
YpaBHEHUI U HEPABEHCTB

Coneprkanue yueOHOTO MaTepuraa

Pemenne mnoka3aTeNbHBIX YpaBHEHUU
METOJIOM YpaBHMBAaHHUS IIOKa3aTeleH,
METOJIOM BBEJCHUS HOBOW IIEPEMEHHOM,
(YHKIIMOHATBHO-TPaQHUUECKUM
MeTronoM. PemeHne  mokasaTenbHBIX
HEPAaBEHCTB

[IpakTrueckoe 3aHsTHE

Tema 10.3
CucteMpl MOKa3aTeIbLHBIX

Coneprxanue yueOHOTro MaTepuana

Pemenue CHUCTEM IIOKa3aTCJIIbHBIX

ypaBHEHUU ypaBHEHUN
KomOunnpoBanHoe 3aHsTHE
Tema 10.4 Coneprkanne yueOHOTo MaTepuasa
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Pemnrenne 3a7ady.
[TokazarenbHast QyHKIHS

Pemienue moka3aTenbHBIX ypaBHEHHIT
METOJIOM YpaBHUBaHUS MOKazaTene u
METOJIOM BBEJCHUS HOBOW MEPEMEHHOII.
Pemenue mokazaTeabHBIX HCPAaBCHCTB

KonTponbnas pabora

Pasznen 11. Jlorapudmsi.

Jlorapudmunueckasn

bysxums

Tema 11.1 Coneprxanue yueOHOTo MaTepuana
Jlorapudm yucia. | Jlorapudpm uucna. JlecATHUHBIA H
JecaTnuHblit U | HaTypaJbHbIA JOrapu(Mbl, YUCIIO €

HATYpaJIbHBIN JIOTapu(MBI,

KomOunnpoBanHoe 3aHsTHE

YHUCIIO €

Tema 11.2 Coneprkanue yueOHOT0O MaTepuasa
CaoiictBa  norapu¢mos. | CpoiictBa  sorapudmoB.  Omepartust
Onepanus JorapupMUpoOBaHUSL.
norapuMupoBaHUS KoMOuHMpoBaHHOE 3aHATHE

Tema 11.3 Coneprkanne yueOHOro MaTepuasa
Jlorapudmuaeckas Jlorapupmuueckass GyHKIHS ©U €€

GbyHKIMS, €€ CBOWCTBA

CBOMCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 11.4

Pemenue
JorapuPMUUECKUX
YpPaBHEHUI U HEPABEHCTB

Copepxanue yueOHOTO MaTepralia

ITonsTHe JorapupMUUECKOro
yYpaBHEHHUS. Omnepanus
MOTEHUUPOBaHMUs.  Tpu  OCHOBHBIX

METOJla pemIeHUsl Jorapu(PMHUUECKUX
YPaBHEHUM: (YHKIIMOHATTLHO-
rpadu4ecKuid, METO TOTCHIMPOBAHMUS,
METOJI BBEJICHUS HOBOW NEPEMEHHOM.
Jlorapudmuueckue HepaBEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 11.5 Copepxanue yueOHOTO MaTepualia
Cucremsl Anroputm pemenus CHUCTEMBI
J0rapu(PMUUECKUX YDPaBHECHHH. PaBHOCHIIBHOCTB
ypaBHEHU JOrapupMHUUECKUX YPaBHEHUN U
HEPABCHCTB
KomOunupoBaHHoe 3aHsATHE
Tema 11.6 IIpodeccuonanbHo-
Jlorapu¢msl B npupoae U | OpHEHTHPOBAHHOE cojepKaHue

TCXHHUKE

(coaep:kaHue MPUKJIATHOTO MOXYJIA)

[Ipumenenue norapugma.
Jlorapudmuueckasi criupaib B MPUPO/IE.
Ee MaTemaTnueckue cBoMcTBa

HpaKTI/I‘IeCKOC 3aHATHUC
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Tema 11.7 Coneprkanue yueOHOT0O MaTepuasa
Pemenue 3agau. | Jlorapupmuueckas ¢ynxus. Permenue
Jlorapugmsl. MIPOCTENIINX J0rapupMHUECKUX
Jlorapugmuueckas YpaBHEHUN

byHKIUSA KonTponbnas pabora

Pa3nea 12. YpaBHeHus u

HepaBeHCTBA

Tema 14.1 Coneprxanue yueOHOTo MaTepuana
PaBHOCHIIBHOCTB PaBHOCWIIBHOCTB YpPaBHEHUU u

YPaBHEHUN U HEPABEHCTB.
OO611re MeTo/ bl pelIeHuUs

HepaBeHCTB. Omnpenenenus. OCHOBHbIE
TEOpPEMBbl PABHOCWIIBHBIX TIEPEX0/aX B
YpaBHCHHUSX W HepaBeHcTBax. OOmiue
METOJIbl pElICHUs YpaBHEHMI: Mepexon
OT paBeHCTBa (PYHKUMHA K pPaBEHCTBY
apryMEHTOB IS MOHOTOHHBIX
GyHKIMH, METON  pasloKeHus Ha
MHOXHUTETM, METOJ| BBEIEHUS HOBOU
IIEPEMEHHOM, (yHKIIMOHATILHO-
rpadu4ecKuii METO

KomOunnpoBanHoe 3aHsTHE

Tema 14.2 Coneprkanue yueOHOT0O MaTepuasa

['padmyeckuit MeTol | O0mue MEeTOAbl PElleHUsT HEPaBEHCTB:

peleHus YPaBHEHMH, | IepexoJ OT CpaBHEHHUS  3HAYCHHUMN

HEpPABEHCTB GyHKIMA K CpPaBHEHUIO 3HAYCHUH
apryMeHTOB IE: MOHOTOHHBIX
GbyHKIHH, METO]T MHTEPBAJIOB,
(GYHKIIMOHATBHO-TPAQUUECKUI ~ METO/I.
I'paduaeckuit METOJ pereHus
YpaBHEHUH U HEPABEHCTB
KomOunupoBaHHoe 3aHsATHE

Tema 14.3 Coneprxanue yueOHOTO MaTepuana

YpaBHEHMS U HEPABEHCTBA
C MOIyJIEM

Onpenenenne  monyns.  Packpeitue
Moy 1o onpenenenuto. [Ipocreiimme
ypaBHEHUS M HEPABEHCTBA C MOIYJIEM.
[IpuMmeHeHne paBHOCWIIBHBIX MEPEX00B
B OIpENeNCHHBIX TUMAX ypaBHEHUU H
HEPaBEHCTB C MOAYJIEM

KoMOuHMpoBaHHOE 3aHATHE

Tema 14.4
VYpaBHEHMS U HEPABEHCTBA
C IapaMeTpaMHu

Coneprxkanne yueOHOT0 MaTepuaa

3HaAKOMCTBO c MapaMeTpOM.
[Ipocreiiie ypaBHEHUS U HEPABEHCTBA
C MapaMeTpoM

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 14.5

IIpodeccuonanbHo-
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CocraBieHue H pelieHue
npohecCHOHANBHBIX 3a]a4
C TIOMOIIBIO YPaBHEHHA

OpPMEHTHPOBAHHOE co/iep:kaHue
(comep:kaHue MPUKJIATHOTO MOXY.JIsI)

Pemenue TEKCTOBBIX 3a7a4
pohecCHOHAEHOTO COJIePKAHUS

[IpakTrueckue 3aHATHS

Tema 14.6 Coneprkanue yueOHOT0O MaTepuasa 2
Pemenne 3aj1a4. | OOmyie MeTONbl pelIeHHUs ypaBHEHUU.
VYpaBHEHMs M HEPABEHCTBA | YpaBHEHUS U HEPABEHCTBA C MOJyJIEM U
C mapaMeTpaMu
[IpakTrueckoe 3aHsATHE
[IpakTnyeckas padora
CamocrosiTesibHas padoT 258
Bcero: 270
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3. YCJOBUSI PEAJM3AIIMA TIPOTPAMMBI YUEBHOH
JAUCHOUIIJIMHBI I11.01 MATEMATHUKA

3.1. MarepuajibHO-TeXHHYECKOe oOecreyeHmne

Peanmuzanust mporpamMMbl  AUCHUIUIMHBL  TpeOyeT HaJIMuMs Y4eOHOro
KaOMHETa MAaTEMAaTHKH.

O6opynoBanue yueOHOTO KaOMHETA:

- IOCAJI0YHBIE MECTA M0 KOJIUYECTBY 00YUAIOIINXCS;

- pabouee MecCTO Iperno/iaBaTers;

- KOMIUIEKT Y4€OHO-HaIJISIHBIX IOCOOMI];

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPUAJIOB;

- 3aJIaHUA JIJI1 KOHTPOJIBHBIX padoT;

- Ipo¢eCCUOHAIBHO OPUEHTUPOBAHHBIC 3aJaHUS;

- MaTepuaibl YK3aMeHa.

TexHuyeckue cpeicTBa 00OyYeHUs:

- TIEPCOHANBHBI  KOMIBIOTEP C  JUIEH3WOHHBIM  TPOTPAMMHBIM
oOecreueHUEM;

- POEKTOP C FIKPAHOM.

3.2. HNudopmanuonHoe odecriedyeHue 00y4eHUus
[lepeuenp y4yeOHBIX H3JAHUN, HHTEPHET - PECYPCOB, TOMOJHUTEIHLHOM
JUTEPaTyPBHI.

OCHOBHBIC HCTOYHMKH:

I. AnreOpa ¥ Hayajma MaTEeMaTHYECKOro aHaiu3a, reomerpus.l0 - 11
ksacc.bazoBbrii u yriIyo1. YPOBHHU: y4e0. 1715 ob1ieoOpa3oBar.
yupexaennit/ L. A.Anumos,}O.M.Konsrun, M.B.TkaueBa u np. — 8-e u3a. - M.:
[Tpocsenienue, 2020. — 463 c.

2. MaremaTtuka: anrebpa W Hauyajla MaTEMaTHYECKOTO aHalIu3a,
reomerpus. ['eomerpus.bazoBeiii u yrmy6n. yposenb. 11-11 xm: yuel. ans
oOmmeoOpazosar.opranuzanuit/ JI.C.AtanacsH, B.®.0yry3oB, C.b.Kagomiies u ap.
— 8/- u3a. — M.: Ilpoceenienue,2020. — 287 c.

JlonoJiHUTeIbHbIE HCTOYHUKU:

1.  Aure6pa: yriryOJaeHHBIH Kypc C pelIeHUSIMH U yKazaHusMmH : [12+] /
H.J. 3onoTtapesa, FO.A. ITonos, B.B. Ca3onoB u np. ; noa pea. M.B. @enorosa. —
6-e m31. (311.). — Mocksa : Jlabopatopus 3nanuid, 2021. — 549 ¢. — (BMK MI'Y —
IKOJIE). — Pexum JIOCTyIA: o MOJIITHUCKE. — URL:
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https://biblioclub.ru/index.php?page=book&id=602073 — bubmuorp. B ka. — [SBN
978-5-93208-501-1. — TekcT : 2JIEKTPOHHBI.

2. Marematuka: cOOpHUK 3amad mo 6a3zoBoMy kypcy : [16+] / H.J.
3onorapena, FO.A. Tlonos, H.JI. Cemenasea, M.B. ®enoros ; nox pean. M.B.
denoroBa. — 2-¢ u3., MEKTpoH. — Mocksa : JIlabopatopus 3nanuii, 2020. — 243 c.
. — (BMK MI'Y - mkone). — Pexum npocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=595237— bubmuorp. B ka. — ISBN
978-5-00101-706-6. — TekCT : 3AEKTPOHHBIM.

3. bynak, Bb.A. T'eomerpus: yrayOJeHHBI Kypc € pEHIEHUSIMU U
ykazanusimu : [12+] / B.A. bynak, H.JI. 3onorapesa, M.B. ®enotoB ; mox pen.
M.B. ®enortoBa. — 5-e uza., ucnp. u gom. (31.). — Mockga : JlabGopaTtopusi 3HaHH,
2018. - 601 c. : un. — (BMK MI'Y — mikone). — Pexxum noctyna: 1mo moanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=561676— bubnuorp. B KkH. —
ISBN 978-5-00101-596-3. — TeKCT : 3IeKTPOHHBIH.
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4. KOHTPOJIb WU OHLEHKA PE3YJbBTATOB OCBOEHUA
JAUCHOUIIJIMHBI I11.01 MATEMATHUKA

KOHTpOHB N ONCHKAa pPC3yJIbTATOB OCBOCHUA yqe6H0171 JAUCTUITIINHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIIEM B IIPOHOCCCC IPOBCACHUA ITPAKTHUUCCKHUX

3aHATHUH W JTa0OpaTOPHBIX padoT,

TECTUPOBAHMUS,

a TakKiKC BBIIIOJHCHMUA

O6y‘-IaIOHII/IMI/ICH HHAWBUYAJIbHBIX BaHaHI/Iﬁ, IIPOCKTOB, HCCHGHOB&HHﬁ.

Oob6mas/npodeccuonanbHast Pasznen/Tema Tun oueHoYHBIX
KOMIEeTeHIUsI MepOonpHUsITHS

OK 01. Beibupath criocoOsbI P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
pelIeHus 3a1a4 1.6 VYcTHBI o1poc
poeCCHOHATBHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
ACHTCTIBHOCTH %g, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 SHCTant
TpUMCHHTE/IEHO P 4, Temsi 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | VIHAMBUIYaTbHAT
K Pa3JIMYHBIM KOHTEKCTaM M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSsITeNTbHAS

P 5, Temsr 5.1, 5.2 paboTta

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasncuue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToOB

P 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,

MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pabot

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temb1 9.1,9.2,9.3,9.4,9.5 VIHIMBH Ty AJIbHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 MIPOCKTOB

P 11, Tems 11.1, 11.2, 11.3 I-o/c, | KonTponbnas paGora

11.4,11.5,11.6 IT-o/c, 11.7 Beinonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

3aJlaHu i

OK 02. Mcnonn30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
COBPEMEHHBIE CPENICTBA 1.6 YcTHbI onpoc
MOUCKa, aHaJIu3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/¢, | Maremaruueckuii
HHTEpTIpETatiy %2 Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 FHKTATT
HHpopMaLuH, 1 P4 Tembl 41,42, 43,44, 45, 46,47 | ImBHAyambHas
WH(POPMAIIMOHHBIC M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENIbHAS
TEXHOJIOTHH JIJIs PS5, Temsr 5.1, 5.2 pabota
BBITIOJHEHHUS 33714 P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | IlpencraBnenue
npodeccHoHaIbHON 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToOB
JESITENBHOCTH P 7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | TmpakTHUecKHX pabOT

7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

3amuTa TBOPUYECKUX
pabor

3amura

VHIUBHTy aJIbHBIX
MPOEKTOB
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P 10, Temsr 10.1, 10.2, 10.3, 10.4

Kontponbnas padota

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | BrmonHenue

11.4,11.5,11.6 I1-o/c, 11.7 9K3aMEHaIIMOHHBIX

P12, Temr 12.1,12.2,12.3,12.4 3aJlaHui
OK 03. IlmammpoBare u | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TecrupoBanmue
peann3oBEIBaTE cobcTBeHHOE | 1.6 Y CTHBIH onpoc
npodeccHoHaTEHOE u 12) 62’ Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuii
HITIHOCTHOE PASBITIE, | p 3 Tempr 3.1,3.2, 3.3 [l-o/c, 3.4 AITAHT
TpEAIPUHUMATCIILCKYIO P 4, Tempi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBAIYaTbHAsS
JEATEIBbHOCTD B | [T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENIbHAS
npodeccuonansHoil  cdepe, | P 5, Temsi 5.1, 5.2 pabora
UCIONb30BaTh 3HaHuss 10 | P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | IIpeacrasnenue
(bHHaHCOBoﬁ rpaMoTHOCTH B | 6.7 [1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yiIbpTaToB
Pa3IMYHBIX KHU3HCHHBIX | P 7, Tems! 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | NpaKTH4eCKUX paboOT
CHUTyalusx 7.7 TM-0/¢c,7.8,7.9, 7.10 Il-o/c, 7.11, | 3amura TBOPYECKHUX

7.12,7.13,7.14,7.15,7.16,7.17 pabor

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Tems 9.1,9.2,9.3,9.4,9.5 MHAUBUTYaITbHBIX

P 10, Tems 10.1, 10.2, 10.3, 10.4 MPOCKTOB

P 11, Tems 11.1, 11.2, 11.3 II-o/c, | KonTponbnas paGora

11.4,11.5,11.6 I1-o/c, 11.7 Brimonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMCHAIIMOHHBIX

3aJlaHui

OK 04. Opdextusno | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
B3aMMOICHCTBOBATH u | 1.6 Y CTHBIH onpoc
paboTaTh B KOJJIEKTUBE U 12) 62’ Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuii
KOMare P 3, Temsi 3.1, 3.2, 3.3 I-o/c, 3.4 AHITATT

P 4, Tempi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBALYaTbHAsS

I1-0/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIIbHAA

P 5, Tems 5.1, 5.2 paboTta

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasnenne

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB

P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,79, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 Il-o/c,

MPaKTUYECKUX padboT
3anmTa TBOPYECKUX
pabor

3amura
WHIWBUIYATBHBIX
MIPOEKTOB
KonTponbnas padora

11.4,11.5,11.6 I1I-o/c, 11.7 Beimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMCHAIMOHHBIX
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 | 3ananuii
II-o/c, 14.6

OK 0s. Ocymectmsare | P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TecrupoBanwue
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YCTHYIO W TUCBMEHHyK | 1.6 VYcTHbI onpoc
KOMMYHHKAITHIO ma | P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | MartemaTnyeckuii
roCyAapCTBEHHOM aspike | 20 JUKTAHT
Poccuiickoit ®enepanuu ¢ P'3, Temi 3.1,3.2,3.3 Tl-o/c, 3.4 WNunuBunyansHas
. | P4, Temnr 4.1,4.2,4.3,4.4,45,4.6,4.7

y4eTOM ocoOeHHOCTEH M-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOSITCIIbHAS
COLIMATIBHOTO M KYNBTYPHOTO | P 5 Tempi 5.1, 5.2 pabota
KOHTCKCTa P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5, Ipencrasnenue

1.6 pe3yiIbpTaToB

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | mpakTH4ecKux paboT

2.6 3amuTa TBOPUECKUX

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 paGoT

P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 Jammra

IT-o/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1, 5.2 HHINBUNyaJIBHBIX

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | TPOCKIOB

6.7 T1-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 Kontponenas pabora

P 7, Temst 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | BeimonHcHne

7.7 T-0/c,7.8,79, 7.10 Il-o/c, 7.11, | K3aMCHALUOHHRIX

7.12,7.13,7.14,7.15,7.16,7.17 3allaHuH

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3,10.4

P 11, Temsr 11.1, 11.2, 11.3 Il-o/c,

11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3,12.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, P

12, Temsr 12.1, 12.2, 12.3
OK 06. [MposiBrsate | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
rpaXk1aHCKO- 1.6 YcTHBIM o1npoc
natpuotHyeckyo nosuuuto, | I 0 Temsr 6.1,6.2, 6.3, 6.4, 6.5, 6.6, | Maremaruueckuit
JIEMOHCTPHPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 JIMKTAHT
oOcO3HaHHOe moBeacHme Ha | L /> TeMbl 7.1, 12,173,774, 75, 7.6, WHauBuyanbHas
OCHOBE TpaJULMOHHBIX 7.7 1-0/¢,7.8,7.9, 7.10 II-o/c, 7.11, | camocrosTensHas
0GIIICUCTOBEUCCKIX 7.12,7.13,7.14,7.15,7.16,7.17 pabota
LIEHHOCTEH, B TOM YHUCIE C P8, Temr1 8.1,8.2,8.3,8.4,8.5,8.6 I[Ipencrasienne
Y4EeTOM rapMOHH3AIUU pEe3yNbTaToOB
MEKHAIMOHATbHBIX u MPAKTUIECKHUX padoT
MEXPETUTHO3HBIX 3amuTa TBOPUYECKIX
OTHOIICHUM, MIPUMEHSTD pabor
CTaHIapThI 3amura
AHTHKOPPYIIIHOHHOTO WHIANBUIYATbHBIX
IMOBEICHUS MIPOEKTOB

KonrponsHas pabora
Brinosinenue
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9K3aMCHAIIlMOHHBIX

3aIaHUN
OK 07. CopetictoBats | P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5, | TectupoBanmue
COXPAaHEHUIO  OKPYXKaroIlei 1.6 VYcTHbIi onpoc
Ccpeibl, pecypcocOepeKeHHIO, g 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuit
MPUMEHATE  SHAHHA 00 | by r sy 30 33 /e, 3.4 AITAHT
M3MCHCHIH KIIMATA, | b 4 Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VBAMBATyabHas
TIPUHIIHAITBI OepexKITMBOTO M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
NpOU3BOACTBA, APPeKTuBHO | P 5, Temsr 5.1, 5.2 paborta
J€UCTBOBATH B | P6,Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencrasnenue
Ype3BbIUAHBIX CUTYAIHSIX 6.7 I-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToOB

P7, Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3,12.4

MPAaKTUYECKUX paboT
3amura TBOPUYECKUX
pabort

3amura
MHAWBUIYaTbHbBIX
MIPOEKTOB
KonTponbnas pabota
Brimosninenue
9K3aMEHALIMOHHBIX
3aaHuil
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