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1. O0mas xapakTepucTHKa pado4eil nporpaMMsl 001e00pa3oBaTeJbHOM TUCHUTIINHBI

1.1. MecTo 1McuMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl

YyeOHas

JUCLIUILINHA

«0J1.02.01

Matematuka»

SABJIACTCA 00s3aTeNbHOM 4aCTbIO

0011e00pa3oBaTeIbHOr0 IMHKJIa 00pa3oBaTeIbHOM mporpaMMmbl B cooTBeTcTBUH ¢ DPI'OC 1o
cnenuanbaocTd 09.02.07 MHpopMamoHHbIe CHCTEMBI U IPOTPaMMHUPOBAHHE.

Oco6oe 3HaueHne aucruiImHa umeeT npu Gopmupoanuu u passutun OK 0.1; OK 0.2.; OK 0.3;
OK 0.4; OK 0.5; OK 0.6, OK 07.

1.2. ]_Ie.]'ll/l H IJIAHUPYEMBIC PE3YJbTAThI OCBOCHUS TUCHUIIJIMHBI:

3ajiaq
rmpodeccnoHanbHOM
NesITeNbHOCTH
IPUMEHUTEIHHO

K pa3IM4HbIM
KOHTEKCTaM

MacTepcTBa, TpyAoIto0ue;
aKTUBHOU

FOTOBHOCTH K
MeSTEeIbHOCTH TEXHOJIOTHYECKOM
1 COIMaIbHOM HANpPaBJICHHOCTH,)
CIIOCOOHOCTH WHULIUAPOBATH,
MJIaHUPOBATh U CAMOCTOSATEIBHO,
BBIIIOJIHATH TaKyIo
eI TELHOCTD,

- HHTEpEC K pa3iInyuHbIM chepam

npodeccuoHaNbHOMI

eI TEeNIbHOCTH,

OBnasieHWe  YHUBEPCAITbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU
ITECTBUSAMU:

a) 6a30BbIE JIOTUYECKUE]
ITEeCTBUS:

- CaMOCTOSITEIILHO
dbopMynupoBaTh u
AKTYaJTM3UpPOBATh npobiemy,

[pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBAaTh CYLIECTBEHHBIN
[IPU3HAK WM OCHOBAHUA JUIs
CpaBHEHMsI, KiIacCu(UKALUU U

0000IIEHNS;
- OTIPE/ICIIATh ey
eI TeIbHOCTH, 3a/1aBaTh
mapaMeTpbl W KPUTEPUU UX
ITOCTHIKEHUS,

- BBIABJISITb 3aKOHOMCPHOCTH U

[IPOTUBOPCUUA B|

Ili1anupyemble pe3yJibTaThl 00yUeHUs
OO0umme KoMIeTeHIMHU
Oo0mme JAucuunimHapHbie
OK 01 Beibupats - TOTOBHOCTb K  TPYIY,|-BJIaJ€Th METOAAMHM J10KA3aTEIbCTB,
CTIIOCOOBI PEIICHUS OCO3HaHUE LEHHOCTHQJITOPUTMAaMHU PELICHUS 3a]1a4; YMEHUE

(hOpMyYIHPOBATH OIIPEIEICHUS, AKCHOMBI
1 TEOpEMBI, IPUMEHATh UX, IPOBOIUTH
NTOKa3aTelbHbIE PACCYKICHUS B X0O/1€
[peILIeHHs 3a/1a4;

- YMETb OIEPUPOBATH MOHATHIMHU:
CTENEHb YnClIa, Jorapu(m Jucia; yMeHHe
BBITTOJIHATH BBIYMCIICHUE 3HAUCHUH 1
peoOpa3oBaHus BEIPAXKEHUM CO
CTETIEHSIMH U JIoTapudmamu,
peoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX
BBIPAKECHUN;

- YMETb ONEPUPOBAThH MOHATHIMU:
[pallMOHaNIbHBIE, HPPAIOHAIIEHBIE,
[MOKa3aTeIbHbIE, CTETIEHHBIE,
lmorapu@muyeckue, TPUroHOMETPUIECKUE
YpaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;
- YMETh OIEPUPOBATH MOHATUSIMHU:
(yHKLMS, HeTIpepbIBHAs (QYHKIINA,
POM3BO/IHAs, IEpBOOOpa3Has,
OTIpeJIeIeHHbI UHTErpall; yMETh
HAXOAUTh MPOU3BOIHBIE FIIEMEHTAPHBIX
(yHKLIMH, UCTIONB3YSI CITPAaBOYHbIE
MaTepUabl; UCCIEN0BATh B MPOCTEUIITNX
ciydasix (GyHKIIMU Ha MOHOTOHHOCTb,
HaXOUTh HAUOOJBIINE U HAUMEHbIIINE
3HaueHUs! QYHKIINI; CTPOUTH IrpaduKu
MHOTO4JIEHOB C UCIIOJIb30BAaHNUEM
armapara MaTeMaTHYECKOTO aHAN3a,;
[IPUMEHSTH IPOU3BOAHYIO PU PEIICHUH
3aa4y Ha JBM)KEHUE; peIiaTh MPaKTHKO-

paccMaTpruBaACMBIX ABJICHUAX,

OPUCHTHUPOBAHHBIC 3a1a4X Ha




BHOCUTh  KOPPEKTHBBI
OLIEHUBATH
pe3yNnbTaToB

OLICHUBATb PUCKHU

B
eI TEIIbHOCTD,
COOTBETCTBHE

LICTISIM,
[MOCIICACTBUI JICITEILHOCTH,

pa3BUBAaTb KpPCaTHBHOC

MBIILIEHUE npu pelieHuu
PKU3HEHHBIX TIPOOIIeM

0) 6a30BBIE HCCIIEIOBATEIHCKUE]
MEeNCTBUA:

- BJIAACTh HaBbIKAaMH yqe6H0-

MCCIIE10BATENbCKON u
[IPOEKTHOMN eI TENIbHOCTH,
HaBbIKAMU pasperieHus
po0Jem;

- BBISIBIIATH MPUYUHHOA
CJICICTBECHHBIE CBSI3U u
AKTYaJIU3UpOBATH 3ajauy,
BbIJIBUTATh TUIIOTE3Y ee
[pEIIEHUs, HAXOJIUTh APTyMEHTbI
I JOKA3aTelbCTBa  CBOMX
YTBEPKICHHI, 3aJ1aBaTh
[apaMeTpbl u KpUTEpHUH
[PELLICHHUS;

- aHAJIM3UPOBATh IOJIyUEHHBIE B
Xoze
[PE3YJIBTaTHI,

3aga4un
KPpHUTHYCCKH

peneHus

OLICHUBATL HX HJOCTOBCPHOCTD,
[IPOrHO3UPOBATL U3MCHCHHC B|
HOBBIX YCJIOBUSX;

-- YMCTb NCPCHOCUTL 3HAHHA B

MMOAXOJbl U PCHICHU A,

izt CII0COOHOCTH ux

MCII0JIb30BAHUSI B
MO3HABATEJILHON W COLMAILHOMN

[IPAKTUKC

HaOOJIbIIINE U HANMEHBIINE 3HAYCHHS,
HA HAXOXKJICHUE ITyTH, CKOPOCTH U
[YCKOPCHUS;

- YMETh OIEPUPOBATH MOHATHIMU:
panoHanbHast QyHKIHS, TOKa3aTeIbHas
(dyHKIMA, cTeneHHas QyHKIHS,
morapudmuueckas GyHKIus,
TPUTOHOMETPHUYECKUE (PYHKITUH,
oOpaTHbIC PYHKIIUU; YMEHUE CTPOUTH
rpauKu U3y4YeHHBIX QYHKIIUH,
MCITOJIB30BaTh rpadUKu IpU U3yYCHUN
MPOIIECCOB U 3aBUCUMOCTEH, TIPH
[peILICHUH 33724 U3 APYTUX YIeOHBIX
[IPEIMETOB U 3a]1a4 U3 PEaTbHOM KU3HHU;
BBIpaKaTh (POPMYIIaMU 3aBUCHMOCTH
MEXKIy BEIIMYMHAMU;

- YMETh peIIaTh TEKCTOBBIC 33/1a4H
[pa3HBIX TUTIOB (B TOM YHUCIIC HA
MPOIICHTBI, JIOJIA ¥ YacTH, HA JIBIKCHHE,
[paboTy, CTOMMOCTH TOBApOB U YCIIVT,
HAJIOTH, 3a]1a41 U3 00JIACTH YIIPABIICHUS
ITMYHBIMA ¥ CEMEHHBIME (PUHAHCAMU);
COCTABJISATH BBIPAKEHHUS, yPAaBHEHHS,
HEPaBEHCTBA M MX CHCTEMBI 110 YCIIOBUIO
3aJ1auu, UCCIIEI0BATh MOYYEHHOE
[peILIeHHE U OLIEHUBATh
[PaB/I0M10I00HOCTh PE3YJIbTAaTOB;

- YMETb ONEPUPOBATH MOHATHIMU:
cpeaHee apupmMeTHyecKoe, Me1aHa,
HanOoJbIIIee M HANMEHbIIIee 3HAYCHNS,
[pa3Max, TUCTIEPCHSI, CTAHIAPTHOE

[103HABATEJIbHYIO H|OTKJIOHEHHE YMCIIOBOTO Habopa; yMeTh
[IPAKTUYECKYIO oOJacTu3BiIeKaTh, UHTEPIPETUPOBATD
PKU3HEJEATENIBHOCTH; MH(OPMALINIO, TPE/ICTABIECHHYIO B

- YMETb MHTErpUpOBaTh 3HaHMATAOIMIIAX, HA JUarpaMMax, rpapukax,
13 pa3HbIX IIPEIMETHBIX/OTPAYKAOLYIO CBOWCTBA PEATIBHBIX
oOacrelii; [TPOLIECCOB U SIBJIEHUH; IIPEACTABIIATh

- BBABUTaTh HOBBIE  UAEU,MHGOPMAIUIO C TOMOIIBIO TaOIHIl U
pearaTh OpUTHHAJIbHBIE[TArpaMM; UCCIIEI0BaTh CTATUCTUYECKUE

NTAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM
rpadUyecKuX METO0B U 3JIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATH ITOHATUIMMU:
CJIy4aiiHBIN OIBIT U CTy4aifHOE COOBITHE,
BEPOSTHOCTH CIIy4aiHOTO COOBITHS;
YMEHUE BBIYUCIIATH BEPOATHOCTD C

MICTII0JIb30BaHNEM T'pauIeCKUX METOJI0B;




[IPUMEHATH (POPMYJIBI CII0KEHUS U
[YMHOKE€HHSI BEpOATHOCTEM,
KOMOUHATOpHBIC (DAKTHI U POPMYIIBI TIPH
[pELLICHUH 33]a4; OLIEHUBATh BEPOSATHOCTH
[pEaJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMHM BEJTMUMHAMH; YMEHUE
[IPUBOANTH TPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U
0OI11€CTBEHHBIX SIBJICHUSX;

- YMETb OIIEPUPOBATH MOHATHIMHU: TOUKA,
psiMasi, JI0CKOCTb, IPOCTPAHCTBO,
NIBYIPaHHBIN YTOJI, CKPELIMBAIOIIUECS
[psIMble, TapaIIETbHOCTD U
MEePIEeHAUKYIIPHOCTD MPSIMBIX U
[UIOCKOCTEH, yroi MEXIy MPSIMBIMH, YTOJl
MEXAY IIPSAMOM U TUIOCKOCTBIO, YIOJ
MEKIY TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU J0 TIIOCKOCTH, PACCTOSTHUE MEXY
[PSMBIMU, PACCTOSTHUE MEXTY
[UIOCKOCTSIMH; YMEHHUE HCII0JIb30BaTh MIPU
[peILICHUH 3a]a4 U3yYeHHbIE (DAKThI U
TEOpPEMBI IUNITAHUMETPUN; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB
OKpY’KaOILEro MUupa;

- YMETh ONEPUPOBATH MOHATHIMU:
MHOTOI'paHHMK, CEU€HHEe MHOTOTPaHHUKA,
KyO, Mapajuiesnenumnes, npusma,
nupamuia, Gurypa u HOBEpXHOCTh
BpalleHUs, IIUIUHP, KOHYC, 11ap, chepa,
ceueHust PUTYpHI BpaIIeHHUs, ITIOCKOCTb,
Kacaromasicsi cepbl, HMIMHAPA, KOHYCa,
[UTOIIA/h TIOBEPXHOCTH MUPAMUIBI,
[PHU3MBI, KOHYCa, IWIHH/PA, TUIOMAIb
cdepsrl, 00beM Ky0a, MIPSIMOYTOJIBLHOTO
napasenenunesa, MUpaMubl, IPU3MBI,
[MJIMH/pa, KOHYCa, [l1apa; yMEHHe
11300pakaTh MHOTOTPAHHUKU U
MMOBEPXHOCTH BPAIICHUS, HX CEUYCHHS OT
[PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U JICKTPOHHBIX CPEJ/ICTB;
[YMEHHE pacrio3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHE paclo3HaBaTh
[paBUIIbLHBIE MHOTOTPAHHUKHY;

- YMETb ONEPUPOBATH MOHATHIMU:
IIBIDKEHUE B IPOCTPAHCTBE, MOA0OHbIE
(urypsl B IpOCTPaHCTBE; UCIOJIb30BATh

OTHOIIEHUE MJIOMIAJAeH TOBEPXHOCTEN U




00BEMOB MOOOHBIX (PUTYD MPU PEIICHUH
3agay;

- YMETb BBIUUCIIATH T€OMETPUYECKHE
BEJIMYMHBI (IJIMHA, Yrojl, IUI0IA/b,
00BEM, IO TOBEPXHOCTH),
MCTIONB3Ys N3yYeHHBIE (POPMYITBI U
METO/IBI;

- YMETb ONEPUPOBATH MOHATHIMU:
PSMOYTOJIbHAs CCTeMa KOOPIMHAT,
KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE IIPOU3BEICHUE, YTOJI
MEKy BEKTOpaMH, CyMMa BEKTOPOB,
[IPOU3BEACHNE BEKTOPA HA YUCIIO;
HAaXOJIUTh C IOMOILIBIO U3YUEHHBIX
(hopMyJT KOOPAMHATEI CEPEANHBI OTPE3Ka,
[paCCTOSIHUE MEXY IBYMS TOUKAMU;

- YMETh BBIOMPATH IMOAXO AN
M3y4CHHBII METOJ JUIsl pellieHHs 3a/1auH,
[pacrio3HaBaTh MaTeMaTU4eCcKue (aKThl U
MaTeMaTHYeCKUe MOJIEIH B IPUPOJHBIX U
OOI1IECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE TIPUBOIUTH IPHMEPHI
MaTEMaTUYECKUX OTKPBITHA POCCUICKON
1 MUPOBOW MaTeMaTU4ECKON HayKH.

- YMETh ONEPUPOBATH MOHATHIMU:
OIIpEEIIEHUE, aKCHOMA, TEOPEMA,
CJIEICTBUE, CBOMCTBO, IPU3HAK,
1T0Ka3aTeNbCTBO, PABHOCUIIbHBIE
(hopMyIMPOBKH; yMeHHE (HOPMYITUPOBATH
00paTHOE ¥ MPOTUBOIOJIOKHOE
YTBEpKJIEHHE, IPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEPBHI, UCIIOJIB30BATH METO]T
MaTeMaTHIeCKON WHAYKIIUH; IPOBOIUTH
NTOKa3aTelbHbIe PacCyKICHUs U
[peILIeHNH 3a]a4, OLICHUBATh JIOTHYECKYIO
PaBUIBHOCTD PACCYKACHUH;

- YMETb ONEPUPOBATH MOHATHIMU:
MHO>KECTBO, TIOAMHOXECTBO, OTIEepaII
HaJ] MHOXXECTBaAMH; YMEHUE
MICII0JIb30BATh TEOPETHKO-
MHO>KECTBEHHBIH armapar Juisi OMUCaHUsI
[pEAIbHBIX MPOLIECCOB U SABJICHUHN TIpU
[peILICHUH 33]a4, B TOM YHCJIe U3 JPYTUX
Y4EOHBIX TPEAMETOB;

- YMETb OIEPUPOBATH MOHATHAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, UK, rpad Ha
[JIOCKOCTH; YMEHUE 3a7aBaTh U




OIMCHIBAThH Tpadbl pa3IMuHbIMU
Ccrioco0aMu; UCTIOIB30BaTh rpadbl Mpu
[pEIIeHNH 3a]1aY;

- YMETh CBOOOJTHO ONIEPUPOBATH
MMOHATUSIMH: COUYETaHUE, IEPECTAaHOBKA,
YHCIIO0 COYETAaHUH, YHCII0 IEPECTaHOBOK;
orHOM Hpl0TOHA; yMEHUE IPUMEHSTh
KOMOHWHATOPHBIE (DAKTHI U PACCYKACHUS
IUISL pellleHus 3a/1aY;

-YMETh ONEPUPOBATH NOHATUAMU:
HATypaJIbHOE YHUCIIO, 1IeJI0€ YHUCIIO,
OCTaTOK 0 MOJYJII0, PalliOHATIbHOE
4HCII0, HPPALMOHATBHOE YHCIIO,
MHOKECTBA HATYPAJIbHBIX, IIEIIBIX,
[pallMOHANTBHBIX, IEWCTBUTEIHHBIX YHCENT,
[YMEHHE HCIIOJIb30BaTh MIPU3HAKH
ITEJTMMOCTH, HAMMEHBIINH OOIINI
eNMTeNbh U HAaMMEHbIIee 001ee KpaTHoe,
anropuT™ EBKiIMIA pu pelieHuu 3a1ay;
3HAKOMCTBO C Pa3IU4YHBIMU
MO3UIIMOHHBIMH CUCTEMaMU CUHCIICHHUS,
- YMETh CBOOO/THO OTIEPUPOBATH
MOHSTHSMH: CTETICHb C LIEJIBIM
[MOKa3aTeyieM, KOPEHb HaTypaJIbHOMN
CTETIEHH, CTETICHb C PAIlHOHAIEHBIM
MOoKa3aTesaeM, CTENEHb ¢
NeCTBUTENBHBIM (BEIIIECTBEHHBIM )
Mokazaresnem, Jorapudm 4rcia, CHHYC,
KOCHHYC U TAaHT'€HC TIPOU3BOJIBHOTO

EU (IR

- YMETh ONEPUPOBATH TOHATHIMU:
TOKIECTBO, TOXKIECTBEHHOE
[peoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YpaBHEHUH U
HEpaBEHCTB, PABHOCUIBHOCTD
ypaBHEHH, HEPaBEHCTB U CUCTEM,
[palMoHaIbHbIC, HpPAIlOHATbHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
morapuMUIEcKre, TPUTOHOMETPHYECKIE
YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI;
[YMEHHE peliaTh YpaBHEHUS, HEPAaBEHCTBA
1 CHCTEMBI C TOMOIIBIO PA3IMIHBIX
[PUEMOB; pelllaTh ypaBHEHUS,
HEpaBEHCTBA U CHCTEMBI C TApaMeTpoM;
[IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JJISl pEIIeHUs] MaTeMaTUYeCKUX

3ajiad v 3a71a4 U3 Pa3IuvIHbIX 00JIacTei




HAYKH U peaIbHOM KU3HU;

-yMeTh CBOOOHO ONIEPUPOBATH
MOHATUAMHU: Tpaduk GyHKIIMHA, OOpaTHAS
(b yHKIHS, KOMIO3UIIUS (DYHKITHH,
mHeHas QYHKIUS, KBaIpaTUIHAs
(byHKIMA, cTeneHHas QYHKIHS C IeTTbIM
[oKa3aTeseM, TPUTOHOMETPUYECKHe
(yHKIMH, OOpaTHBIE
TPUTOHOMETPHUECKUE (PYHKIIUH,
[oKa3aTesbHas U JorapupmMuuecKas
(hYHKIIMH; YMEHHE CTPOUTH TpaduKu
(byHKLMH, BBIIOJIHATH IPeoOpa3oBaHuUs
rpaduKoB PYHKITHI;

[YMEHHUE HCII0JIb30BaTh rpauku () yHKIIMN
TUIs1 U3YYSHHS TTPOIIECCOB H
3aBHCUMOCTEH MPH PEeIICHUH 3324 U3
NMpyrux y4eOHBIX TPEAMETOB U U3
[peabHOM >KU3HU; BBIpaXXaTh POpMYyJIaMu
3aBHCUMOCTH MEX/y BeJIMUHHAMM;
yMEHHE CBOOOHO OIIEpUPOBAThH
OHATUSAMM: YETHOCTb (DYHKIIUHY,
MEePUOTUIHOCTD (DYHKIINH,
OTpaHUYCHHOCTH (DYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, YKCTPEMYM
(byHKIMK, HANOOJIbIIIEe U HANMEHbBIIIEe
3BHa4YeHUs (QYHKLIUU HA IPOMEKYTKE;
YMEHHE POBOJUTD UCCIIEOBAHHE

(b yHKITUY;

YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaguku QYHKIUN 11 pEIICHUS
YpaBHEHHIA, HEPAaBEHCTB U 337124 C
apameTpamu; U300paxkath Ha
KOOPJAMHATHOH IJIOCKOCTH MHOXECTBa
pelLIeH ypaBHEHU, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOO/THO OIIEPUPOBAThH
[MOHATUSMU: TTOCIIEI0BATEIBHOCTD,
apr(MeTHIeCKas IPOTPeccHs,
reoMeTpHYIECcKas IPOTPeccHs,
0eCKOHEYHO yObIBarowias
reoOMETPHYECKas IIPOTPECCHsl; YMEHHE
3aaBaTh MOCIIEIOBATEIIHFHOCTH, B TOM
4HCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX
opmyur;

- YMETb OIEPUPOBATH MOHATHIMHU:
HENPEPbIBHOCTh (DYHKIIUH, ACUMIITOTHI

rpaduka QyHKINH, IEpBas U BTOpas




[por3BoHAs QYHKIIMH, FeOMETPUUECKUN
1 (PU3UIECKUNA CMBICI IIPOU3BOTHOM,
repBooOpasHasi, onpeesIeHHbIH
MHTErpaJl; yMEHHE HaXOJUTh ACUMIITOThI
rpaduka GyHKIUN; YMEHHE BEIYUCIISAT
[TPOU3BOIHBIE CYMMBI, IIPOU3BEICHHUS,
YACTHOTO ¥ KOMITO3HIINH (DYHKITUH,
HAXOAWUTh YpaBHEHHE KacaTebHON K
rpaduky ¢ yHKIIHNH;

[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO JIJIs
ucciieJoBaHus PYHKUUHN, A5
HAXO0/ICHUS HAWTY4YIIero peuieHHs B
[PUKJIAAHBIX, B TOM YHCJIE COIIMAIbHO-
PKOHOMHYECKUX U (PU3UUECKUX 3aj1adax,
U151 OTIPEIEIICHUSI CKOPOCTH U YCKOPEHHUS;
HAXOWTh IO U 00BEMBI QUTYD C
MOMOIIBI0 UHTETPasa; IPUBOIUTH
pUMEPbl MATEMATHYECKOTO
MOJICTTHPOBAHUS C IOMOIIBIO

b hepeHIMaTbHBIX YpaBHEHHUI;

- YMETh OIEPUPOBATH MOHATUIMHU:
KOMILJIEKCHOE YMCIIO, COTIPSHKEHHBIC
KOMILICKCHBIE YUCIIA, MOAYJIb M apTyMEHT
KOMILJIEKCHOT'O Yrcia, opMa 3armucu
KOMILIEKCHBIX YHcel (TeOMeTpryecKasi,
TPUTOHOMETpHUYECKast U anredpandeckas);
[YMETh MPOU3BOAUTH aprUPMETHUECKUE
ECTBUS C KOMITJIEKCHBIMU YHCIIAMU;
[PUBOIUTH MPUMEPHI HCTIOTH30BAHUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONIEPUPOBATH
MMOHATHSIMU: CpeliHee apruMETHIECKOe,
MeavaHa, HanOoJIbIllee U HauMEHBIIIEE
BHAUEHUS, pa3Max, IUCIIEPCHUs,
CTaH/IapTHOE OTKJIIOHEHHE ISl OTTUCAHHS
YMCIIOBBIX JAHHBIX; YMEHHE UCCIIEIOBATh
CTaTUCTHUYECKHE JJaHHbIE, B TOM YHUCIIE C
MpUMEHEHHEM TpapUIECKUX METOZOB U
PIIEKTPOHHBIX CPENICTB; TpauIecKu
MICCIIeZIOBAaTh COBMECTHBIC HAOIFOIEHUS C
MMOMOIIIBIO JarpaMM pacCeUBaHUs U
ITMHEWHON perpeccuu;

- YMETh HAXOJIUTh BEPOSTHOCTH COOBITHIA
C MCIIOIh30BaHUEM IpapruuecKux
METOJI0B; IPUMEHSATD JUIS PEIICHUs 3329
(hOpMYyIIBI CITOKEHUSI U YMHOKECHHUS

BEPOSATHOCTEH, (POpMYITy OTHON




BEpOSATHOCTH, (hopMmyiny bepryiu,
KOMOWHATOpHBIC (DAKTHI U (POPMYIIBI;
OLICHUBATH BEPOATHOCTH PEAIbHBIX
COOBITHI; yMEHUE OIIEpUPOBATh
MOHATUSIMU: CllyyaliHas BEJINUMHA,
[pacrpeiesIieHHe BEPOSITHOCTEN,
MaTEMaTHYECKOE OXKUAAHNUE, AUCTIEPCUS U
CTaHJApPTHOE OTKJIOHEHUE CIy4alHOU
BEJIMYMHBI, QYHKIMU pacpeeseHus U
[JIOTHOCTU PABHOMEPHOTO,
[10KA3aTEeIbHOIO0 U HOPMAJIBHOTO
[pacIpeeNIeHNI; yMEHHE UCII0JIb30BaTh
CBOMCTBA U3YYEHHBIX paCIpeNeIeHUN Jis]
[pelIeHNs 3a]1a4; 3HAKOMCTBO C
MOHSATHSMH: 3aKOH OOJIBIINX YUCET,
METO/1bl BHIOOPOYHBIX MCCIIET0BAaHUIT;
[YMEHHE IPUBOJAUTD ITPUMEPHI
[POSIBJIIEHUS 3aKOHA OOJIBLIMX YUCEN B
[PUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX;
- YMETb CBOOO/THO OIIEPUPOBAThH
MOHATUAMM: TOYKA, IIpsiMasi, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIyY, IIIOCKUH
[YTOJ1, IBYTPAHHBIA YTOJ, TPEXT'PaHHbIN
yToJ1, IepeceKaroImecs, napajuiebHble U
CKPEILMBAIOIINECS IPSIMBIE,
[apajuIeIbHOCTD U IEPIEHANKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEH, YTOJI MEXAY
PSIMBIMH, YTOJI MEKIY IPSIMON 1
[JIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMU;
[YMEHHE HCII0JIb30BaTh MPH PEIICHUN
3a/1a4 U3yyeHHbIE (aKThl U TEOPEMBI
[IaHUMETPUH; YMEHUE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPY’KAIOIIEM
MUPE; YMEHHE ONIEPUPOBATH TOHATHAMMU:
MHOTOTPaHHMK, CEYEHNE MHOTOTPaHHUKA,
[IPABWJIBHBIN MHOTOI'PaHHUK, IIPU3Ma,
nupaMua, GUrypa u HoBepXHOCTh
BpaleHus, TIUHAP, KOHYC, map, cdepa,
[pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHYCa
1 WIMHpPA, TapajuleIbHbIe OCH UITH
OCHOBaHUIO, CEUEHHUE 11apa, MIIOCKOCTb,
Kacaromasicsi cepbl, HUINHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHUE
MHOTOIpaHHHKA, H300pakaTh
MHOTOIPaHHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpAIllCHUs, UX CEYEHMS], B TOM YHUCIIE C

ITOMOIIBIO 3JICKTPOHHBIX CPCIACTB;




YMEHUE IPUMEHATh CBOWCTBA
reOMETPHUECKUX (PUTYP, CAMOCTOSTEIILHO
(hOopMyIMPOBATE ONPEICIICHUS
M3y4aeMbIX (PUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBAaxX M IPU3HAKAX
reoMeTpruuecKux (Ghuryp, 000CHOBBIBATH
WM OTIPOBEPraTh UX; YMEHHE IPOBOJIUTH
Kiaccuukanuio GUryp o pa3IuaHbIM
[pU3HAKaM, BBIIIOJIHATh HEOOXOAUMBIE
ITOIIOJTHUTENbHBIE TOCTPOCHMS,;

- YMETb CBOOOJIHO OIIEPUPOBATH
OHATUAMM: IUIOIIAL (GUTYpBI, 00BEM
(uryphl, BeJIMYMHA yTIia, PACCTOSHHE OT
TOYKHU J0 TUIOCKOCTH, PACCTOSTHUE MEXTY
NPSMBIMH, PACCTOSTHIE MEXITY
[UIOCKOCTSIMH, TUIOIIAAb C(ephl, IUIOMAIb
MOBEPXHOCTH MUPAMHUIBI, TIPU3MBIL,
KOHYca, IIIINHIPA, 00beM Ky0a,
[PSIMOYTOJIBHOTO Napajuiesenunena,
[MpPaMU/Ibl, IPU3MBI, LIWIMHAPA, KOHYCa,
[11apa; yMEHUE HAXOJUTh OTHOILIEHHUE
00BEMOB TIOAOOHBIX QUTYP;

- YMETh CBOOO/THO OTIEPUPOBATH
MOHSATHSMH: BIDKEHUE, TApaJJIeIIbHBINA
MIepEeHOC, CHMMETPHS Ha TUIOCKOCTH H B
[POCTPaHCTBE, TOBOPOT, Ipeodpa3zoBaHue
o100, To1I00HbBIE PUTYPBI; YMEHUE
[pacrio3HaBaTh paBHbIE U IOJJOOHBIE
(urypsbl, B TOM 4uCIie B IPUPOAE,
MCKYCCTBE, apXUTEKTYPE; YMEHUE
MCTIOJIH30BATh T€OMETPHUYECKHE

OTHOIIEHHSI, HAXOJIUTh TEOMETPHUIECKUE
BEJIMYUHBI (JTMHA, YTOJI, TUIOIIA/Ib,
00bEM) TIPH pEIIEHUH 3a]1a4 U3 APYTHX
[y4eOHBIX IPEIMETOB U U3 peaIbHOMN
PKU3HH;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATHUSIMU: TIPSIMOYTOJIFHAS CHCTEMa
KOOPJMHAT, BEKTOP, KOOPMHATHI TOYKH,
KOOpJAMHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA Ha YUCIIO,
[pa3IoKeHue BEKTOpa 1o Oa3wucy,
CKaJIIPHOE NMPOU3BE/ICHHE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEKIY BEKTOPaMHU;
YMEHHUE UCTIOIb30BaTh BEKTOPHBIN U
KOOPAMHATHBIN METOJ ISl peILICHUS

FEOMETPUYECKHUX 3a/1a4 1 3a1a4 IPYTHUX




[y4eOHBIX IPEIMETOB; ONIEPUPOBATH
MOHATUSMH: MaTpula 2x2 u 3x3,
OIIPEACINTEND MaTPHLIBI,
TECOMETPUUYECKUN CMBICI ONPENEIUTENS;
- YMETb MOJIEJINPOBATH PEAJIbHBIE
CUTYalluU Ha SI3bIKE MAaTEMaTUKH;
COCTaBJISITh BBIPAXKECHUSI, yDABHEHUS,
HEpPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3a/1a4M, UCCIIEI0BATh IOCTPOEHHBIE
MOJIEJIM C MCIIOJIb30BaHUEM amIapara
QJIreOpbl, UHTEPIPETUPOBATh
[10JIy4YE€HHBIA PE3YyJIbTAT; CTPOUTH
MaTeMaTHYECKUE MOJIEIH C IIOMOLIBIO
FEOMETPUUECKUX TOHATUN U BEJINYMH,
[pelIaTh CBA3aHHbIE C HUMHU IIPAKTHYECKHE
3a/1a4M; COCTaBJIATH BEPOSITHOCTHYIO
MOJI€Ib U HUHTEPIPETUPOBATH
[10JIy4YECHHBIM PE3yJIbTaT; pellaTh
[IPUKJIAJHBIC 33Ja4H CPEICTBAMU
MaTEMAaTUYECKOT O aHaJIN3a, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMHUYECKOTO U
(bM3HUECKOTO XapaKTepa;

- YMEHHE BBIOMPATH MOAXOSIINN METOT
U1l pEILIEHUs 3a/1a4l; IOHUMaHKe
3HAYMMOCTH MaTEMAaTUKH B U3yUYEHUU
[PUPOIHBIX U OOLIECTBEHHBIX MPOLIECCOB
W SIBJICHUI; YMEHHE PAcllO3HABATh
[IPOSIBJIEHUE 3aKOHOB MaTEMaTHKU B
MICKYCCTBE, YMEHHE TPUBOINUTD IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHM POCCUICKON
1 MUPOBOM MaTeMaTH4EeCKON HAyK1

OK 02 Hcnonbs3oBath
COBpPEMEHHBIE CPECTBA
MOMCKa, aHaJIu3a U
MHTEepIpeTaluu
MH(bOpMaLNH, U
MH(OpMallOHHbIE
TEXHOJIOTUH IS
BEITIOJTHEHUS 3a/1a9
podecCuoHATBHON
eI TeTbHOCTH

B o0siacT LIEHHOCTH HAay4HOTO

[O3HAHUS:
-c(hOpMUPOBAHHOCTD
MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS 1SRN u
00LIeCTBEHHON MPAKTHKH,
OCHOBaHHOTO  HA  JHAaJOre
KYJIbTYD, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa B

MOJUKYJIBTYPHOM MHUDE;
- COBEpILIEHCTBOBAHUE SA3BIKOBOM
M YNTATEIbCKOW KYJIBTYpBl Kak|

CcpelcTBa B3alMOJICUCTBUS

- YMEThb OINEPHPOBATH  IOHITHSIMHU:
panMoHanbHast (QyHKIMS, MOKa3aTeabHas
(byHKIMS, CTETICHHAsA byHKLu,
imorapupmuyueckas byHKIMS,
TPUTOHOMETPHUECKHE ¢byHKLUY,
oOpaTHble (YHKIWH; yMEHHUE CTPOUTH
rpaduxu W3Y4YEHHBIX byHKIUH,

MCIIONIb30BaTh TIpauKu TpU HU3YYEHHUH

[POIIECCOB W  3aBUCHUMOCTEM,

pElIeHnH 3aJad U3 JAPYTuX YyueOHbIX]

npy|

[IPEIMETOB U 33Ja4 U3 PEaJbHON JKU3HH;
BbIpaXaTh  (opMyJamMH  3aBUCHUMOCTH
MEXTy BETMUYMHAMU;

YMETb  ONEpPUPOBATH

TIOHATUAMU

TOXIOCCTBO, TOXACCTBCHHOC

MCXKIAY JOJIbMHW W IIO3HAHUA

rpeoOpa3oBaHue, ypaBHEHUE,




MUpa;
- OCO3HAHUE IIEHHOCTH HAy4YHOM
eI TeIbHOCTH,
OCYIIECTBIISATH

TOTOBHOCTH
MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO
NesTeTbHOCTh MHIUBUAYAIBHO U

B TpyIIIE.
OBnaseHue  yHUBEPCAIbHBIMU
y4€OHBIMM  I[103HABaTEJIbHBIMY
IMENCTBUSIMU:

B) paboTa ¢ nHpOpMaIueH:

- BJIaJICTh HAaBbIKAMH TOJTYYCHHUS
MHpOpMAlUM W3 HMCTOYHUKOB
Pa3sHBIX THUIIOB, CAMOCTOSITEIHHO
OCYILIECTBIISATh TIOWCK, AaHAJIH3,
CHCTEMaTH3aIIHIO u
uHpOpMaLUH;

hopm

MHTEpIIpETaLNI0

[Pa3JIMYHBIX BHUIOB H
IIPCACTAaBJICHUA,
cOo31aBaThb

pa3aN4YHbIX (opMaTax C y4yeToM

TCKCThI B

HazHAUYeHUS MHPOpPMALUU U

[[e]IeBOM  ayJJUTOPUH, BbIOMpas

(opmy
Hj

ONTUMAJIbHYIO
[IPEACTABICHUS
BH3YyaIU3aliy;
OLICHMBATh
IIETMTUMHOCTDh MH(OpMAINH, €e
COOTBETCTBUE  IPABOBBIM

AOCTOBCPHOCTD,

H
MOPaJIbHO-3TUYCCKUM HOPMaM;

- HCII0JIh30BaTh CpeICTRBa)
H(OpPMaLMOHHBIX u
KOMMYHHKAITHOHHBIX
TEXHOJOTHI B pelieHuy
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHW3al[MOHHBIX  33a7a4 ¢
COOIIOIEHNEM TpeboBaHM
BPTOHOMUKH, TEXHHUKHU
0€30IacHOCTH, TUTHEHEL,

pecypcocOepeKeHusi, MPABOBBIX

M OTHYECKUX HOPM, HOPM
H(OPMAaLMOHHOM
0C30IMacCHOCTH;

- BJIJICTh HaBBIKaMH
pacrio3HaBaHMs M 3alIHTHI

HEPaBEHCTBO,
HEpPaBEHCTB,

YpaBHEHU, HEPaBEHCTB
[palioHasbHbIE, UppaloOHaNbHBIE,

CUCTeMa YypaBHEHHUUN U
PaBHOCUIILHOCTH
U CHUCTEM,
TIOKa3aTCIIbHBIC, CTCIICHHBIC,
lmorapuMudecKue, TPUTOHOMETPUICCKUE]
YpaBHCHUA, HCPABCHCTBA HW CHUCTCMBIL,
IYMCTb pCllIaTh YPaBHCHHA, HCPABCHCTBA U
CUCTEMBl C  IIOMOIIbIO
[PUEMOB; pemiaTth
HEPAaBEHCTBA M CHCTEMBI C MapaMeTpoOM;

[MPUMCHATE YpPaBHCHHA, HCPABCHCTBA, HUX

Pa3IMYHBIX
ypaBHEHUS,

CUCTEMBI JUI PELICHHUs] MaTeMaTU4ECKUX
3ajay U 3a7ad U3 passInuHbBIX obJsacTel
HAayK{ U PEAIbHON KU3HH;

YyMEThb  CBOOOJIHO  OIEPHPOBATH
MOHSTHSMH: JIBIDKECHHUE, TapaJuIeIIbHBINA
[IEPEHOC, CUMMETPHUSI Ha IIOCKOCTH U B
[IPOCTPAHCTBE, TIOBOPOT, MPeoOpa3oBaHKe
nonobus, mMomoOHbIe (UTYpPHI; yMETh
[pacrio3HaBaTh paBHbICE W  TOJOOHBIC
(urypsl,

HCKYCCTBE,

B TOM 4YHCIE B MPHUPOJE,

aApXUTEKTYPE; YMETh
MICII0JIb30BaTh reOMETPUUYECKUE
OTHOIIIEHUS, HAXOJIUTh TIE€OMETPUUECKUE
BEIMYMHBI  (IJIMHA, YTOJ, IUJIOLIA/b,
00BEM) TIPH pEIIeHUH 3a7ad U3 JIPYTUX
yUeOHBIX TIPEAMETOB M U3 PpeaJbHOU

PKU3HHU

H(pOopMaluy,




MH(OpMaITMOHHOM
0€30I1aCHOCTH JIMYHOCTHU

OK 03 ILtanupoBats u
pean30BHIBATh
COOCTBEHHOE
rmpodeccnoHanbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIbCKYIO
NesITeTbHOCTD B
podeCCHOHATLHON
cdepe, UCIIOTB30BATH
BHAHUS 110 (PMHAHCOBOM
FPaMOTHOCTH B
Pa3TMYHBIX KU3HECHHBIX
CUTYaIUAX

B oOactu JTyXOBHO-

HPAaBCTBCHHOI'O BOCIIUTAHUA:
-- c(hOpMHUPOBAHHOCTH|
HPaBCTBCHHOI'O CO3HaHHA,

ODTUYCCKOI'O ITIOBCACHUA,

- CIHOCOOHOCTh  OLICHUBATH
CUTYalHIO u NPUHUMATH
OCO3HAHHBIE pelieHus,
OpUEHTHUPYSICh Ha MOPAIBHO-
HPaBCTBEHHbIC HOPMBI u
[IEHHOCTH;

- OCO3HAHHWE JINYHOI'O BKJAJa B
[OCTPOCHKE

Oymy1mero;
OTBCTCTBCHHOC OTHOLIICHUEC K

YCTOMYUBOIO

CBOMM  pOJMUTEISIM ©  (WJIN)
pyrum 4JICHaM CEMbH,
CO3IaHUIO0 CEeMbH Ha OCHOBE

(OCO3HAHHOT'O IIPUHATHS
[ICHHOCTEH CEMEHHOW >KU3HHU B
COOTBETCTBUHN C TpaauuusaMy
HapooB Poccuu;

OBiailcHue  YHUBEpPCAIbHBIMU
[PETYISATUBHBIMU JE€HCTBUSIMU:

a) CaMOOpTaHU3AIIHS:
CaMOCTOSITENBHO|

OCYIICCTBJIATL ITO3HABATCIIbHYIO

[UIaH pelleHuss npoOJieMbl ¢
YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
[IPEATIOYTEHN;

OLICHKY

JaBaThb HOBBIM|
CUTYal UM,

CrI0coOCTBOBATH

(hOPMUPOBAHUIO U TIPOSBICHHUIO

- YMETb OIEpPUPOBATH  IOHATHUAMM:
[pallOHAJIbHBIE, HMPPALMOHAJIBHEIE,
[10Ka3aTeIIbHBIC, CTCIICHHBIE,

imorapuMuYecKue, TPUrOHOMETPHYECKHE
YpaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

YMETh  ONEPUPOBATH
MHOTOT'PaHHHK, CCYCHHE MHOTOTPaHHUKA,
KYO, napajuieenuIes,
¢durypa
BpalleHus, MIIWHAP, KOHYC, 1Iap, chepa,
cedeHus (pUTyphl BpalIeHUs, TUIOCKOCTD,

IIOHATHUAMM

npu3Ma,

[upamMujia, u ITOBCPXHOCTD

Kacarolascsi cepsl, WINHIPA, KOHYCA,

[JI0IIa1b IMOBCPXHOCTHU MUupaMubl,
[IPHU3MBEI,

chepbl, 00beM Kyba, MPSIMOYTOJIHLHOTO

KOHyCa, LUIUHApA, IUIOUIA/lb
napajuieenuneaa, MTUpaMuabl, MPU3MBI,

UJIMHpA, KOHYCa, 1mapa, YMCHHC

M300paxarhb MHOTOTPaHHUKHU u

IMOBCPXHOCTU BpallCHUSA, UX CCUCHHA OT]

[PYKH, C
MHCTPYMCHTOB U OJJICKTPOHHBLIX CPCIACTB;

IIOMOIIBIO YCPTECIKHBIX]

YMETb  pacCliO3HABATb B|

YMETh
NpaBUJIbHBIE MHOTOTPAHHUKHY;
yMETh  ONEepUpPOBATh
pSMOYTOJIbHAsl ~ CHUCTEMa

CUMMCTPUIO

[IPOCTPAHCTBE; pacino3HaBaThb

- IIOHATHUAMM
KOOpAHWHAT,
KOOPAWHATBI TOUYKH, BEKTOP, KOOPAHNHATL]

MICATCIIbHOCTD, BBIABJIATBBCKTOPA, CKAAPHOC MMPOU3BEACHUEC, YI'OJI
[pOoOIIEMBI, CTaBUTH AMEXIY BEKTOpaMH, CyMMa BEKTOPOB,
(bopMyTUpOBaTh  COOCTBEHHBIEIPOU3BEACHIUE BEKTOpa HA  YHUCIIO;
3ajaud B  O0Opa30BAaTEIbHOWHAXOAUTH C TOMOIIBIO  H3YYEHHBIX
MESTENIbHOCTH W SKU3HEHHBIX|[(DOPMYIT KOOPIHWHATHI CEPEIMHBI OTPE3Ka,
CUTYyaIUsX; [pacCTOsTHUE MEXAY ABYMSI TOUKaMU

- CaMOCTOSITEIbHO COCTaBJISTH




[IUPOKOI JpyIULMU B Pa3HbIX

007aCTIX 3HAHWM, ITOCTOSHHO
[TOBBIIIATH CBOH|
00pa3oBaTeNbHbII u
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

MCIIOJIb30BATh MIPUEMBI
peduiekcun TUISE OIICHKH|
CUTyallud, BBIOOpAa  BEPHOIO
peleHus;

YMETh OLICHUBAaTh PHUCKU U
CBOEBPEMEHHO MIPUHUMATD
[PELIEHNUS IO UX CHUIKEHUIO;

B) SMOLIMOHAJIBHBIA MHTEJUIEKT,
[IpEeAIoIararoui
c(hOpMUPOBAHHOCTD:
BHYTPEHHEHN MOTHUBAIUH,

BKJIIOYAIOIIEH CTPCMIJICHUEC K
JMOCTHIKCHUIO [CJIM W YCIICXY,
OIITUMM3M,

YMCHUC HeﬁCTBOBaTB, HCXO0as U3

HMHHUIIMATHUBHOCTD,

CBOMX BO3MOYKHOCTEH;

- SMIIATHH, BKJTIOYAIONICH
CIIOCOOHOCTH IMOHUMATH|
SMOITMOHAIFHOE COCTOSIHUE
TPYTMX, YYUTBIBaTH €ro TMpH

OCYILICCTBJIICHUU
KOMMYHUKAIIUH, CIIOCOOHOCTBH K
COUYBCTBUIO U COIICPCIKUBAHUIO,

- COIIUAJIBbHBIX HaBBbIKOB,
BKJIIOYAIOIINX CIIOCOOHOCTD
BI)ICTpaI/IBaTB OTHOIIICHUA C

MPYTUMHU  JTIOABMH, 3a00THTHCA,
[IPOSIBIIATH UHTEPEC U pa3peraTh
KOH(JINKTHI

OK 04 D dexTuBHO
B3aMOJIEVICTBOBATH U
paboTaTh B KOJIJIEKTHBE
1 KOMaHIe

TOTOBHOCTBL K CaMOPAa3BUTHUIO,

CaMOCTOSITEILHOCTH il
CaMOOITPEEIECHHUIO;

-OBJIaJIcHNE HaBBIKAMHU Y4eOHO-
MCCIIEIOBATENILCKOM, MPOEKTHOM
1 COIMAJIbHON JIEATCILHOCTH;
OBiailecHue  YHUBEpPCAIbHBIMU
KOMMYHUKATUBHBIMU

e CTBUSIMU:

0) COBMECTHAs JIeATeIbHOCTD:

IIOHUMAaTh H HCIIOJIb30BATHh

YMETb  ONEPUPOBATH  IOHATUSMH:
CIIy4aiiHbII OIBIT U ciyyaiiHoe cOObITHE,
COOBITHS;

C

BEPOSITHOCTh

[YMETb
MICIIOJIb30BaHUEM TpaUueCcKUX METOJOB;

(bopMyIibL

CIIy4aitHOTO
BBIYHCIIATh  BEPOSTHOCTH

[IPUMEHSITh CIIO)KEHUS |
YMHOXKEHUS BEPOSITHOCTEH,
KOMOUWHATOpHbIE (PAKTHI U (GOPMYIIBI MPU
[pEILICHUH 3aJay; OLEHUBATh BEPOSTHOCTH
[peabHBIX  COOBITHH; 3HAKOMCTBO  CO
CITy4ailHBIMU

BEINYNHaAMMU, YMCHUE

[MpEUMYIECTBA KOMAHJIHOW W

[IPUBOJUTH IPUMEPHI MTPOSIBICHUS 3aKOHA




WHIUBUTyaIbHON PabOTHI;

- MPUHUMATh 1€ COBMECTHOM
eITeIbHOCTH, OPTaHU30BBIBATH
1 KOOPJMHUPOBATH JACHCTBUS 10
€¢ IJOCTHXKCHHUIO: COCTaBJIATH
[JIaH JEHUCTBUM, paCHpPENeiATh,
C MHEHHH|

posn y4eToM

y4aCTHUKOB 00CyX/1aTh|
pe3yiIbTaThl COBMECTHOH
PaboTHI;

- KOOPJAMHUPOBATh U BBIIOIHSITH
paboTy B YCIOBUSAX PEAIbHOTIO,
BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

OCYHICCTBIATE  IMO3UTHUBHOC
CTPATCTUYCCKOC TIIOBCACHUC B
[PA3JINIHBIX
IIPOABJIATD

BOOOpaxeHUe,

CHUTYaIHSX,
TBOPYECTBO u
OBbITH
MHHUIAATHBHBIM.

OBnajseHne  yHUBEPCAJIbHBIMU
PETYISATHBHBIMH JEHCTBUSMU:

r) OpuHATHE Cce0s8 U JIPYrux

ITFOTCHA:

-  IpPUHUMATh  MOTHBBl WU
APTYMEHTBI JIpYTUX JIIOJEU MpH
aHaH3e pe3yIabTaTOB
eI TETLHOCTH;

Ipu3dHaBaTb CBOC TIIpaBO U

PYroro uenoBeKa

OOJBIIMX  YHCET B  MPUPOIAHBIX
0OI1IECTBEHHBIX SBJIEHUSAX
yMETh ¢BOOOIHO

TTOHATHUAMMN: CTCIICHDb

u
- OIIePUPOBATH

c 1[EJIBIM
[oKaszareieMm,  KOpPEHb

C

HaTypaJbHOH

CTCIICHHU, CTCIICHDb paluoOHaJIbHBIM]
C

(BEIIECTBEHHBIM)

[OKa3aTelIcM, CTEIEeHb
ITeHCTBUTEITLHBIM
MoKaszaTeyieM, JiorapudM dHcia, CHHYC,
KOCHHYC ¥ TaHI€HC IPOHM3BOJIBLHOTO
B () K

YMETb

CBOOOJHO  OMEpUPOBATH

MOHATUSAMU: TpapuK QyHKIMH, oOpaTHAs

(dyHKIHS, GbyHKIUH,
ITHeHas KBaJ[paTHIHAS]

KOMITO3UIIUS
byHKIHS,
(GyHKIMSA, cTerneHHass (YHKIUS C LEIbIM
[I0Ka3aTelIeM,
(byHKIUY,
TPUTOHOMETPUUYECKUE
[oKa3areibHas
(b yHKIUY;
(yHKIWH, BBIIOJIHATE MpeoOpa3oBaHUs]
rpadukoB PyHKUINA;

- YMETh HCIIOJIb30BaTh TpapuKy (HyHKINH]

TPUTOHOMETPHUYECKHE
oOpaTHBbIC
byHKIUY,

JgorapuMuyecKast

CTpOUTh rpaduKu

u
yMETh

ISt IIPOLIECCOB
3aBUCHUMOCTENl IIPU PpELICHHH 3aJad U3
NPYTUX  Y4eOHBIX IPeIMETOB
[peabHOM JKU3HU; BhIpakaTh (GOPMYJIaMu

HU3YyUCHUA H
n u3

3aBUCHMOCTH MEXy BETUUMHAMU;
- CBOOOJHO OMEPUPOBATH TOHATUIMHU:

[paBO  JApPYruUX  JIIOJAEH  HaMEeTHOCTh  (QYHKUMH, MNEPUOAUYHOCTD
OILINOKH; (YHKIIMM, OrpaHUYEHHOCTh (YHKIIUH,
- pa3BUBaTh CIIOCOOHOCTBMOHOTOHHOCTh ~ (DYHKIIMH, 3KCTPEMYM|
MOHUMaTb MHpP C TNO3UUUH/QYHKIMHM, HauOojblllee W HaUMEHbIIee

BHAYCHUA q)YHKI_II/II/I Ha TIIPOMCEKYTKCE,

YMETh IPOBOJIUTH UCCIIe/IOBaHHE
G yHKITUY;

- YMETb HCIIOJIb30BaTh CBOICTBa U
rpaduky  QyHKUMH A8 pelieHus
YpaBHEHH, HEpPaBEeHCTB H 3a7ad C
rapamMeTpamu; n300paxarb HA

KOOpJIMHATHONW IUIOCKOCTH MHOXECTBQ|
[peIICHNI ypaBHEHHH, HEpaBEHCTB U HUX
CUCTEM




OK 05 OcymiecTBasiTh
YCTHYIO M TICBMEHHYIO
KOMMYHHUKAITUIO HA
roCcyJaapCTBEHHOM
s13BIKe Poccuiickoit
Denepanyu ¢ y4eToM
0coOeHHOCTEH
COLIMAJILHOT'O U
KYJIbTYPHOTO
KOHTEKCTa

B
BOCITUTAHMS:

oOJactu 3CTETAYECKOTO)

- ICTETUYECKOE OTHOIICHHE K
MUDY, BKJIIOYasi 3CTETUKY ObITa,
HAy4YHOTO

TBOPUYECTBA,

148 TCXHUYCCKOTI'O|
criopta, Tpyla Wu
0O0IIICCTBCHHEIX OTHOIICHUIA,

- CIIOCOOHOCTH BOCHPHUHUMATH
pa3jIMYHbIC  BUIBI
TPaJUIUd U TBOPYECTBO CBOEIO
W JIPYrMX HapOJOB, OIIYINATh
OMOI[MOHAIBHOE  BO3ACHCTBUE

HCKYCCTBaA,

MCKYCCTBA,;
- YO©XKICHHOCTh B 3HAYMMOCTH
TSt o01ecTBa
OTEYECTBEHHOTO M MHPOBOTO

JIUMYHOCTH U

MCKYCCTBA, OTHHUYCCKHUX

KYJIbTYPHBIX Tpaguuui u
HApOIHOTO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAXKECHUIO
B pa3HbIX BHJAX HCKYCCTBa,
CTpeMIICHHE TPOSIBIIATH
Ka4yecTBa TBOPUECKOU JTMYHOCTH;
OBnaseHre  yHUBEPCAJIbHBIMU
KOMMYHHKAaTHBHBIMH
ITEVCTBUSIMU:

a) oO1IeHueE:

- OCYILIECTBISATh KOMMYHUKAIH
BO Bcex c(hepax KU3HHU;

- pacno3HaBaThb HeBepOaIbHBIE
cpencTBa OOIIEHUS, MOHUMATH
3HAYECHHE COIMAIBHBIX 3HAKOB,
pacro3HaBaThb MIPEIIOCHIIKH
KOH(IMKTHBIX ~ CUTyalui
CMsr4aTh KOH(IUKTHI;
pa3BepHYTO JOTMYHO

M3JIaraTb CBOKO TOYKY 3pPCHUA (|

)51

u

M CITOJIBb30BaHHEM SI3BIKOBBIX]

CpezcTB

YMETb  ONEpUPOBATH  MOHSTHUSIMHU:
cpenHee — apudMeTHUecKoe, MeuaHa,
HanOoJblllee M HaMMEHbIee 3HAYeHUS,
[pazMax, CTaHJIapPTHOE

OTKJIOHEHHE YHCIOBOTO HabOpa; yMeHHe

TMCIIEPCHS,
M3BIICKATh, MHTEPIPETHPOBATH
MH(pOpMAIIHIO, IIPEJCTAaBICHHYI0 B
rabmuiax, Ha Juarpammax, rpadukax,
OTpaKaIOIIYIO peabHBIX|

[IPOLCCCOB H HBJ'IeHHfI; MMpCaACTaBJIATD

CBOMCTBA

nH(QOpMAIMI0O C TOMOIIBID TaONHIl |
TuarpamMm; HCCJICI0BaTh CTATHCTUYCCKHE
TaHHBIC, B TOM YHCJIE C MPUMCHCHHEM
rpaUUecKuX METOJOB M DJIEKTPOHHBIX
CPEICTB;

- YMETh ONIEPUPOBATH MOHITHIMH: TOYKA,
mpsiMas, IPOCTPAHCTBO,
NIBYIpaHHBIA  yroJ, CKpEIIMBAOIIHECs
[psIMBIC, apauIeIbHOCTh
MEepIEHINKYISIPHOCTD PSIMBIX
[UIOCKOCTEH, YroJl MEXY MPSIMBIMH, YTOJI

IJIOCKOCTb,

H
H

MEXAY NpPSAMOM M IUIOCKOCTBIO, YIOJ
MCKAY IINIOCKOCTAMMU,
TOYKH 0 IJIOCKOCTHU, PACCTOAHUC MCKIY
MEXKIY

paccTosHuEe 0T
NPSIMBIMH, paccrosiHue
[IOCKOCTSIMH;

- yMeThb MHCIIOJIb30BaTh MpPHU pELICHUY]
3ajady U3yuyeHHbIE (AKTBI M TEOPEMbI
[UIaHUMETPHH; YMEHUE  OIICHUBATH|

[pa3Mepbl 00BEKTOB OKPY>KAOLIETO MUPA

OK 06 IIposBiAaTs
rpaX/IaHCKO-
MaTPUOTHYECKYIO
[O3ULIMIO,
IEMOHCTPUPOBATh
OCO3HAHHOE ITOBEICHHUE
Ha OCHOBE

TPpaAUuIIMOHHBIX

OCO3HaHHE OOYyYaIIIUMUCH

[POCCUIICKOM TPaKJaHCKON
MICHTUYHOCTH;
LIEJICHANIPABIICHHOE DPa3BUTHE,

BHYTpCHHCﬁ O3HMIIMH JTUYHOCTH

- YMETb OIIEPUPOBATH IMOHATHUSIMMU:
[IPSIMOYTOJIbHASI CUCTEMA KOOPJINHAT,
KOOPAMHATBI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIPHOE IIPOU3BEACHUE, YT O
MEXKy BEKTOPAMH, CYMMa BEKTOPOB,
[IPOU3BEICHNUE BEKTOPA HA YUCIIO;
HaXOJUTh C IOMOIIBIO NU3YYEHHBIX

Ha OCHOBE JTyXOBHO-
HpaBCTBeHHBIX HeHHOCTeﬁ
HapOJ0B Poccuiickon

(hopMyJT KOOPJIMHATHI CEPEIMHBI OTPE3KA,




00IIEUEI0BEYECKUX
IIEHHOCTEH, B TOM
YUCIIEC C YICTOM
rapMOHH3AIUN
MEKHAIIMOHAIBHBIX U
MEXPEJIIUTUO3HBIX
OTHOIIICHUH,
[MPUMEHSATH CTAHIaPThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUS

denepanyu, HCTOPUYECKUX U]
HAI[MOHAJIbHO-KYJIbTYPHBIX

TpaIUIU, dhopmupoBaHUe
CHUCTEMbl 3HAYUMBIX IIEHHOCTHO-

CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYILIMOHHOIO
MUPOBO33PEHH,

[MPAaBOCO3HAHUS, 3KOJIOTHYECKOM

KYJIbTYPBI, CIIOCOOHOCTH|
CTaBUTb 1IETM W  CTPOWTH
PKI3HEHHBIC TUIAHbI;

B 4acTH IPaKIaHCKOTO
[BOCIIUTaHUA:

- OCO3HaHUE CBOHX|
KOHCTUTYLMOHHBIX IpaB H
00s13aHHOCTEH, YBa)KEHUE

3aKOHA M MPABOIIOPSIIKA;

- IIPpUHATHC TPpaAuIIUOHHBbIX]
HAaIlMOHAJIbHBIX,
06H_IC‘ICJ'IOBC‘ICCKI/IX
TYMaHUCTHYCCKUX 151

NMICMOKPAaTUICCKHUX HGHHOCTGI;'I;

- TOTOBHOCTb IPOTUBOCTOATH
11/1€0JI0T U AKCTpEMH3MA,
HalMOHaJIU3Ma,  KceHodoouw,
ITUCKpUMUHALIUN 1o
COLIUANIbHBIM, PEITUTHO3HBIM,
[PacOBBIM, HaIlMOHAJIbHBIM
[pHU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO

MEATCIIBHOCTD B I/IHTCpecaX
o011ecTBa,

Yy4aCTBOBAaTb B CaMOYIIpaBJICHUH

FPaKIaHCKOTO
B o011eo0pa3oBaTeIbHOM

OpraHu3alu u JIETCKO-,
FOHOILLIECKUX OpraHu3aIusX;

- YMEHHE B3aMMOJIECTBOBATH C
COONUAJIBHBIMHA HWHCTHTYTaMU B
COOTBETCTBUU C MX (PyHKUHAMU
11 HA3HAYCHUEM,

- TOTOBHOCTh K T'YMAHUTAPHOH M|
BOJIOHTEPCKOM JIESITETLHOCTH;

MMATPUOTUYCCKOI'O BOCITUTAHUS:

- c(OpPMHPOBAHHOCTH
[POCCUICKOMN IPAXKIAHCKON
MJICHTUYHOCTH,  NaTPUOTH3Ma,

[pPacCTOsTHUE MEXAY ABYMS TOUKAMU;
-yMETh BBIOUPATh MOAXOISALINI
M3y4EHHBIN METOJI JUIsl pELICHUS 3a/1a4H,
[pacro3HaBaTh MaTeMaTH4ecKue (pakThl U
MaTeMaTHYeCKUE MOJIETN B IPUPOIHBIX U
0OIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE TPUBOAUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUM POCCUNCKON
1 MUPOBOW MaTEMaTUYE€CKON HAYKH.

- YMETb ONEpPUPOBATH
CITy4alHBIN OMBIT U CIydallHOE COOBITHE,
CIIy4alHOTO  COOBITHUS,
c

IIOHATHUAMM

BCPOATHOCTD

YMCTb BbIYUCIATH BCPOATHOCTDH

MCII0JIb30BaHNEM IPaUUECKUX METOIOB;
(GOpMYIIBI  CIIOKCHHS

[MIPUMCHATH H

[YMHO>XXECHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIE (PAKTBI M POPMYIBI TIPU
[PEIIEHNN 3aJa4; OLICHUBAaTh BEPOSITHOCTH]
[peabHBIX  COOBITUH;
CIIy4aliHBIMU

[IPUBOJUTD IIPHUMCPLI IIPOABJICHHA 3aKOHA,

3HAaKOMCTBO CO|

BCINYHNHaAMMU, YMCHUC

0OJBIIMX 4YKUCEd B INPUPOJHBIX U

OOIIIECTBEHHBIX SBJICHUIX

YBXEHHUS K CBOEMY Hapomdy,




UyBCTBA OTBETCTBEHHOCTH IEPE]T
PonuHON, TOpIOCTH 3a CBOM
Kpail, cBor0 PoauHy, CBON S3BIK
1 KyJbTypy, M0OpOLLIOE U
HACTOSIICE
MHOTOHAIIMOHAJILHOTO  HApoJia
Poccuu;

- IICHHOCTHOC OTHOIICHUE K|
FOCYJIapCTBEHHBIM  CHUMBOJIaM,
MCTOPUYECKOMY U TMPUPOTHOMY
HaCJICIUIO, MMaMSITHHKaM,
TpaguuusM HapoaoB Poccuwm,
nocTkeHUsIM Poccuu B Hayke,
CKYCCTBE, cropre,
TEXHOJIOTHSX U TPY/IE;

- uuaernas yOEXKIEHHOCTD,
FOTOBHOCTh K CIYXEHUIO W
BalIUTe OreuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
OCBOCHHEBIC 00y4aromuMucs
MEXKIPEIMETHbIE TIOHATHUS U
YHUBEpCAJIbHBIC yueOHbIE
IeiicTBUS (perynsiTUBHbBIE,
[MO03HABATECIIbLHEIC,
KOMMYHUKATHUBHEIE);

- CIIOCOOHOCTH Hx
MCIIOIb30BaHUS B
[MO3HABATEILHOM M COLIMAILHOU
[IpaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIIBHOMY
[JIAHUPOBAHUIO il
OCYIIIECTBIICHUIO yueOHOU
eI TeIIbHOCTH, OpraHu3alH
y4eOHOTO  COTPYAHHYECTBA C
MegarorndyecKuMu pabOTHUKAMHU
M CBEPCTHUKAMH, K y4YacTUIO B
[MOCTPOEHUU  MHAMBUIYAJIbHOM
00pa3oBaTeNbHOI TPAeKTOPUH;

- OBJIaJICHUE HABBIKAMH YIEOHO-
MCCIIEIOBATENIbCKOM, TPOEKTHOM
1 COIIMAILHOMN NeITEILHOCTHU




OK 07 CozeilicTBOBaThL
COXPAHEHHUIO
OKpY>Karoleu cpebl,
pecypcocOepexeHHIo,
[PUMEHSTH 3HAHUS 00
M3MECHCHHUU KIIUMaTa,
[TPUHITAITBI
OEepEeKINBOTO
[IPOU3BOJICTBA,

b PexTUBHO
MEeNCTBOBATE B
Ype3BhIYAITHBIX
CUTYaIUIX

- HE NpUHUMATh JIEUCTBUS,
[IPUHOCSIINE BPE OKPYKAIOIIEH
cpene;

- YMETh IIPOTHO3UPOBATH
HEeOIaroNpUsTHbIE
DKOJIOTUYECKHE IIOCJIEICTBHS]]
[PEAIPUHUMAEMBIX  JEHCTBUM,

[Ipe0TBpallaTh UX;

- PaCcIupUTh OIIBIT
MEATCIIBHOCTH 9KOJIOTHYECKOU
HAIIPAaBJIICHHOCTH,

- pazpa0aTbIBaTh IUIAH PELICHUs
po0JIeMbl € YYETOM aHaIu3a
MMCIOIUXCA MAaTCpHUAIIbHBIX H
HeMaTepUaIbHBIX PECYPCOB;

- OCYILECTBIIATH
L[€JICHANPABIECHHbBIN TIOHUCK
[epeHoca CpesicTB U CHocoOoB
neiicTBUsl B MPO(ecCHOHANBHYIO
cpeay;

- YMeTb IEpEeHOCUTh 3HAHUS B

[103HABATEIbHYIO u
[IPAKTUYECKYIO o0actu
PKU3HEACATCIIBHOCTH,

- IpeaIarartb HOBBIE IPOEKTHI,

OLICHUBATb HWJACH C TIO3UIIUH]
[HOBH3HBI, OpUTrMHAJIbHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

- JaBaTb OLICHKY HOBBIM|
CUTyallusIM, BHOCHUTbH
KOPPCKTHBBI B JACATCIBHOCTD,
OLICHUBATh COOTBETCTBUEC

- YMETh
pynxums,
MIPON3BOTHAS,

OIpeaeICHHbIN

OTIEpPUPOBATH  MOHSTHSIMHU:
HeIpephIBHAS byHKIIHS,

nepBooOpa3Hasi,
UHTETpa; YMETH|
HaXOJIUTb IMPOU3BOAHBIC 3JICMCHTAPHBIX]

bymKumii,
MaTCpHaJIbl; UCCIICA0OBATh B HpOCTGfIHlHX

UCTIONB3YS  CIIPaBOYHBIC
ciydasx (YHKIIMM Ha MOHOTOHHOCTb,
HAXOIUTh HAWOOJBIIUE W HAUMEHBIINE
BHAUYCHHUS (YHKIMH; CTPOUTHh Tpaduku
MHOTOYJICHOB

C HCIIOJIBb30BaHUCM

arnmapara MaTEMaTU4YeCKOro  aHaJIu3a;
[IPUMEHATHh IIPOU3BOJHYIO IPU PELICHUH
3a1a4 Ha JBH)KCHHE; PEIIATh ITPAKTHUKO-
HA

OpPUEHTHUPOBAHHBIC 3a71a4u

HauOOJIbIINE M HAaWMCEHBIIUE 3HA4YCHUA,
Ha HaXOXACHUC 1IYTH, CKOPOCTU U
YCKOPCHHU;
- YMCTb OIICPHUPOBATH IIOHATHUAMM
JIBUOKCHHUC B IIPOCTPAaHCTBC, HOI[O6HBI€
(1)I/Il"ypbl B IIPOCTPAHCTBE; MCIIOJIb30BATDh

OTHOILEHUE IUIOIIAJEH IOBEPXHOCTEU U

00BEMOB TTOJIOOHBIX (UTYP MPH PEHICHUHY]
3anay;

- YMETh BBIYHCINATH TI'€OMETPUYECKUE
BEJIMYMHBI  (JUIMHA, YTOJ, IUIOLIA/b,
00BEM, TUIOIIAb MIOBEPXHOCTN),
MCIIONB3Ysl U3ydeHHble (GOpMYyJIbl U
METO/1bI

[PE3yJIbTAaTOB LIETISIM

2. CTpyKTypa u coaep:kaHue 001eo0pa3oBaTe/IbHON AU CHUIIIHHBI

2.1. O0beM AMCUMIIMHBI M BUAbI Y4e0HO# padoThI

Bun yuebHol paboThl O6beM B yacax
O6bemM 00pa3zoBaTeIbHON NPOrpaMMBbl 340
Koncynbranuu

CymmapHast yueOHast Harpy3ka BO B3aMOJICHCTBUH C TIPENo/jaBaTeIeM 307

B TOM YHCIIE:

JIEKIINH, YPOKH 134
PAKTUYECKHUE 3aHSTUS 173
JlaGoparopHas paboTa

[TpodeccnonaaIbHO OPHEHTUPOBAHHOE COJIEPIKAHHE

B TOM YHCJIC:




JICKLIVH, YPOKH

MPAKTUYCCKUC 3aHATUA

HpaKTI/IquKOC 3aHATUC

CamocrosiTenpHas pabora 15
KoHnTtposb 18
ITpomesxyTouHas arTecTanus — 3K3aMeH (2 ceMecTp)
2.2. TemaTH4eCKHii IJIAH U co/iep:KaHue Y4eOH O TUCIMIJIMHBI
HanMenoBan Coaep:xanue yueOHOro MaTepuasa (0CHOBHOE U ObLe ®opmup
npogeccnoHAIbHO-0PUEHTHPOBAHHOE), yemble
He pa3iesioB " M
JIa0OpaTOpHBIE U NPAKTHYeCKHe 3aHATHS, KoMIIeTe
TeM . 4acosB
NPUKJIATHON MOXYJIb (IPU HAJTMYMH) HUMHU
1 2 3 4
OcHOBHOe coep:KkaHue
Paznen 1. 20
IloBTOpPEHME
Kypca
MAaTeMaTHKH
OCHOBHOI1
IIKOJIBI
Tema 1.1 Cogepxanue yueOHOro MaTrepuana
Ilens m 3agauu | ba3oBele 3HAHWUS W YMEHHS 10 MaTeMaTHKE B
MaTeMaTHKH Mpo(eCCUOHAIBHON U B TTIOBCEIHEBHOM JCSTEIIBHOCTH.
npu  oCBOCHUHM | KOMOMHMPOBAHHOE 3aHATHE 2
CHEIUAIbHOCTH
Tema 1.2 Copneprxanue yueOHOro MaTepuaa
Yucna u | JleMcTBUsI HaJ TOJOXHUTEIBHBIMA U OTPULATEIbHBIMU
BBIUNCJICHMUSL. YHCIaMU, OOBIKHOBEHHBIMU U IECATUYHBIMU JIPOOSIMH. OK-01,
Breipaxxenns u | JlelicTBUS cO cTeneHsMH, (POPMYIBI COKPAIEHHOTO 2 OK-02,
IPe0OpPa3OBaHys | YMHOXKEHHS. OK-03,
KombOunMpoBaHHOe 3aHATHE OK-04,
Tema 1.3. IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME OK-05,
I'eomerpuss Ha | (cogep:KaHUe MPUKJIATHOTO MOXYJIA) OK-%E;'
IJIOCKOCTH Bupl minockux GuUryp v ux miomaib. OK-
[IpakTHKO-OpHEHTUPOBaHHbIE  3aJadyd B Kypce 2
F€OMETPHUH Ha IJIOCKOCTH
[IpakTHueckoe 3aHsTHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
ITpouenTHBIE [TpocTble mPOLEHTHI, pa3HbIe CIIOCOOBI UX BBIYHUCICHUS.
BBIUNCIICHUS CokHbIE POLIEHTHI 4
[IpakTHueckoe 3aHsTHE
Tema 1.5 Coneprkanne yaeOHOT0 MaTeprana
VYpaBuenus  u | JIuneiiHble, KBaJpaTHbIE, TPOOHO-TMHEHHbBIE YpaBHEHUS
HEPABEHCTBA Y HEPaBEHCTBA 2




Tema 1.6
CucreMnl

Coneprkanue yueOHOTO MaTepraa

CnocoObl  pemieHnss CUCTeM JIMHEHHBIX YpaBHEHHM.

ypaBHEHUH u | [lonsatus: matpuna 2x2 u 3x3, onpeaeauTeab MaTPUILb. 6
HEPaBEHCTB Meron T'aycca. Cucrembl HEIMHEMHBIX YpPaBHEHHM.
CucreMbl HEpaBEHCTB
Kom0unupoBaHHOE 3aHATHE
Tema 1.7 Cogneprkanue ydeOHOro MaTepuaia
Bxonnoii Beruucnennss u  mnpeoOpa3oBaHusA. YpaBHCHHS U
KOHTPOJIb HEpaBeHCTBA. [ 'eoMeTpus Ha MJIOCKOCTH 2
Konrponsnas padora
Paznen 2 20
IIpsimbie H
IUVIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOro MaTrepuana
OcHoBHbIE [Tpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa,
IIOHATHUSA npsiMasi,  IUIOCKOCTh,  MpOCTpaHCTBO).  OCHOBHBIE 2
CTCPEOMETPUHU. | aKCHOMBI CTEpEOMETPUHU. [lepecekarommuecs,
Pacnonoxenne | mapamiensHble W CKpelMBaromuecs mnpsmbie. [TpusHak
IPSIMBIX U | M CBOHCTBO CKpelIUBarOLUXcs NpsMbIX. OCHOBHBIE
IJIOCKOCTEN MIPOCTPAHCTBEHHBIE (PUTYPHI.
KomOunupoBanHoe 3aHaTue
Tema 2.2. Coneprxkanue yaeOHOro Matepuana
[Mapamnensnocr | IlapamnensHble mpsMass W IUIOCKOCTh. OmpeneneHue.
b npsambIx, | [IpusHak. CaoiicTBa (c JIOKa3aTeIIbCTBOM).
PAMO u | [Tapamnensubie mwiockoctu. Ompenenenue. [lpusHak.
IJIOCKOCTH, CpoiicTBa (C 10OKa3aTeNbCTBOM). TeTpa’ap U ero 6 OK-01,
IJIOCKOCTEN aneMeHTel. [lapannenenunen W €ro  AJIEMEHTHI. OK-03,
CBolicTBa NPOTHUBOIOJIOKHBIX T'PaHEW M JUAroHaieu OK-04
napayutenenunena. Ilocrpoenne cedenmil. Pemenue
3ajad.
Komb6unupoBaHHoe 3aHsdTue
Tewma 2.3. Coneprkanue y4eOHOro MaTepuana
[epnennukynsp | Ilepnennukynspubsle npsMble. [lapannensHble npsmble,
HOCTb IIPAMBIX, | MEePHEHAUKYISIPHBIE K IUIOCKOCTH. [Tpusnax
psIMO U NEPIEHIUKYJIIPHOCTH psIMON u IIJIOCKOCTH.
IUIOCKOCTH, HokazatenbctBo.  [lepneHaukymnsip W HaKJIOHHas.
IIJIOCKOCTEN [lepnenaukynspHbie IJIOCKOCTH. [Tpu3nax 2
MEePNEHIUKYJISIPHOCTH IIIOCKOCTeN. [loka3aTenbeTBo.
PaccrosiHus B mpocTpaHCcTBE
KomOunupoBanHoe 3aHaTHE
Tema 2.4. Coneprxanue yueOHOro MaTepuaa
Teopema o Tpex Teopema o0 Tpex mnepneHIuKymspax. [[okasaTenbcTBo.
TNCPHCHAMKYIAD | yroy MEXIY NpPSIMOM M IUIOCKOCTBIO. YTOJI MEXIYy 4
ax

IIJIOCKOCTAMU

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tewma 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME

[TapannensHble, | (cogep:KaHUe MPUKJIATHOTO MOIYJIS)

NEPIEHIUKYIAP | AKCUOMBI CTEepEOMETPHH. [lepnenauKyISIPHOCTH

HBIE, NPSIMON M IUIOCKOCTH, NMapaJjIeNbHOCTh JIBYX HPSIMBIX, 4

CKPEIIMBAIOIINE | MEPIEHAUKYIISIPHBIX IJIOCKOCTH, MEPHEHAUKYISIPHOCTh

Csl IIpsIMBIE IIJIOCKOCTEMN
[TpakTuueckoe 3aHsATHE

Tema 2.6. Cogneprkanue ydeOHOro MaTepuasa

Pemenne 3anau. | PacronoskeHue NpsIMBIX U IJIOCKOCTEH B TIPOCTPAHCTBE.

[Ipsimble u | [lepneHaAUKYISIpHOCTh U MApaUICNBbHOCTh MPSAMBIX H

IIJIOCKOCTH B | mockocrel. CKkpemuBaroImuecs npsmble 2

MIPOCTPAHCTBE KonTponbnas pabora

Paznen 3. 16

Koopaunarsl un

BEKTOPbI

Tema 3.1 Cogepxanue yueOHOro MaTrepuana

JlexapToBbI JlexapToBbl KOOpAMHATHI B pocTpaHcTBe. [Ipocreiimme OK-02

KOOpIAMHATEl B | 331ayd B KoopJAuHaTaX. PaccTosHue Mexay IByMs 4 OK-O3:

IIPOCTPAHCTBE. | TOUYKAMH, KOOPJAUHATHI CEPEAUHBI OTPE3KA OK-04,

Paccrosiue KomOunnpoBanHoe 3aHaTue

MEXAY  JBYMs

TOYKaMHU.

Koopaunatsi

CepeNHbI

OTpe3Ka

Tema 3.2 Coneprkanue y4eOHOT0 MaTepuana

Bexkropsl B | Bexktopel B mpoctpaHcTBe. ClokeHHE W BbIYUTAHUE

IIPOCTPAHCTBE. BEKTOPOB.  YMHOXEHHME  BEKTOpa  Ha  4YHCIIO.

VYron mexny | Kommuanapasie BekTopbl. CKalsipHOE IPOU3BENEHUE

BEKTOPAMH. BEKTOPOB. Pa3znoxenue BEKTOpa 1o TpeM 6

CkansipHoe HEKOMIUIaHapHbIM BekTopaMm. KoopauHaTel BekTopa,

IIPOU3BENICHUE CKaJIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX,

BEKTOPOB yroJl MEXIy BEKTOpaMH, Yrol MeXAy MpsMOd H
IUIOCKOCTBIO, YrOJd MEXIY IUIOCKOCTSIMH. YpaBHEHHE
I10CcKOCTH. ['eoMeTpuueckuii CMbICT OnpeneauTens 2x2
KomOunupoBanHoe 3aHsaTHE

Tema 3.3 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJAEPKAHHE

IIpakTuxo- (comep:kaHue NPUKJIATHOTO MOAYJISA)

opueHTHpOBaHH | KoopauHaTHAs MJIOCKOCTh. BBIUMCIEHUE pacCTOSTHUM U

Bl€ 3aJa4d Ha | [UIOLIAJe Ha TNIOCKOCTU. KoMn4yecTBEHHbBIE pacyeThl 4

KOODAMHATHOM | [IpakTHUeCKOe 3aHATHE
TUTOCKOCTH
Tema 3.4 Copneprxanue yueOHOro MaTepuaa

Pemenue 3amau.
Koopaunatsl u
BEKTOPBI

I[eKapTOBBI KOOpAUHATBI B MNPOCTPAHCTBEC. BCKTOpBI B
CHoXeHHE W BEIYUTAHUC BCKTOPOB.
BCKTOpa Ha KOMHJIaHapHBIe

IIPOCTPAHCTBE.

VYMHOXKEHNE YUCIIO.




BEeKTOpbl.  CKalnspHOE  NPOU3BEINCHHE  BEKTOPOB.
PasnokeHne BeKTOpa MO TpPEM HEKOMILIAHAPHBIM
BekTopaM. Ilpocreiiimme 3agauym B KOOpJAMHATAX. 2
Koopaunatsl BEKTOpa, pacCTOSHHE MEXAY TOUYKaMH,
KOOpJUHAThI CepEeUHbI OTpe3Ka, CKaJIsIpHOE
IIPOU3BE/ICHUE BEKTOPOB B KOOPJAMHATAX, YrOJI MEXIY
BEKTOPAMHM, YroJl MEXIYy IPSIMON M IUIOCKOCTBIO, YTOJI
MEXy IIOCKOCTSIMU
KonrtponbHas pabora

Pasznea 4. 40

OcHoBBI

TPUTOHOMETPH

H.

Tpuronomerpu

yecKHne

pyHkumMu

Tema 4.1 Cogepxanue yueOHOro MaTrepuana

Tpuronomerpuy | Pammannas mepa yria. [IoBOpoT TOUkH BOKPYT Hadaia

eckue (QyHKIUM | KoopauHat. OnpeseseHne CHHyca, KOCHHYCa, TAHTeHCa 4

IIPOU3BOJLHOIO | U KOTAaHI'€HCAa. 3HaKuM CHUHYCA, KOCHHYCA, TaHIeHca M

yria, YKMCJIa. | KOTAHI'€HCAa 110 YETBEPTSAM. 3aBUCHMOCTb MEXIY

Paguannas M | CHHYyCOM, KOCHHYCOM, TAaHI€HCOM U KOTaHTE€HCOM

rpaaycHas Mepa | OJHOTO U TOTO XKe yria

yria KomOunupoBanHoe 3aHaTue

Tema 4.2 Coneprxkanue yaeOHOro MaTepuana

OcHoBHbIE Tpuronomerpuueckue ToxzaecTBa. CHUHYC, KOCHUHYC, OK-04

TPUTOHOMETPUY | TAHFEHC W KOTAaHreHC yrioB o u - o. Dopmynsl 4 OK-O5:

eCcKHe IIPUBEICHUS OK-06

TOXXAECTBA. KomOunupoBanHoe 3aHATHE

Dopmybl

IIPUBEIECHUS

Tema 4.3 Copneprxanue yueOHOro MaTepuaa

Cunyc, Cymma u pasHocTh cuHycoB. CymMma U pa3HOCTb

KOCHHYC, KocuHycoB. CHHYC W KOCHMHYC JBOMHOIrO yrija.

TaHreHC CyMMBI | Dopmyibl os1oBUHHOTO yriia. [IpeoGpa3oBaHusi CyMMBbI 8

u PasHOCTH | TPUTOHOMETPUUYECKUX (QYHKIMH B TpPOU3BEIEHUE U

JIBYX YTJIOB IIPOU3BEIECHUS B CyMMY. Bripaxkenue

Cunyc U | TPUTOHOMETpUYECKUX  (YHKIMI  depe3  TaHTEHC

KOCHHYC IIOJIOBUHHOTO apryMeHTa. [TpeoOpa3zoBanus

JABOMHOIO yIJIA. | MPOCTEUIIMX TPUTOHOMETPHUECKUX BBIPAKECHUH

Dopmysl KomOuHupoBaHHOE 3aHATHE

MOJIOBUHHOTO

yria

Tema 4.4 Coneprxanue yueOHOro MaTepuaa

Oynkuuy,  ux | O0nacTe OmpenaeslieHuss M MHOXECTBO — 3HAuYeHHM

CBOMCTBA. ¢bynkunid. YETHOCTH, HEUYETHOCTb, MEPUOAUYHOCTD 2




CrocoOsl

¢byakumii. CriocoOs1 3agaHus GYHKIIHHA

3aJlaHus Komb6unupoBanHoe 3aHsaTue
byHKIMHA
Tema 4.5 Cogneprkanue ydeOHOro MaTepuasa
Tpuronomerpuy | O6nacte OIpeneNieHUs] HM  MHOXECTBO  3HAUCHHM
eckre (PyHKLIUU, | TPUTOHOMETPHUYECKUX (GyHKIMHA. YeértHoCTb,
UX CBOWCTBAa M | HEYETHOCTh, MEPUOAUYHOCTh TPUTOHOMETPUUECKUX
rpaduxu ¢dbynakuumii. CBoiicTBa U rpaduku GyHKIUNA Y = COS X, y =
sin X, y =tg X, y = ctg X.
Komb6unnpoBanHoe 3aHsTuHe.
Tema 4.6 CopepxaHue yaeOHOT0O MaTepuaa
IIpeoOpasoBanu | Cxkatue M pacTsHKeHUE rpa)MKOB TPUTOHOMETPHYECKUX
e rpaguKoB | QYHKIIM.
tpuronomerpud | [IpeoOpa3oBanue  rpauKoB  TPUTOHOMETPUYECCKHUX
eckux QyHKUMN | QyHKIUH

HpaKTqucxoe 3aHATUC

Tema 4.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
Onucanue (copep:kaHue NPUKJIATHOIO MOAYJIA)

IIPOM3BOACTBEH | Mcronb3oBaHue CBOMCTB TPUTOHOMETPUUYECKUX
HBIX IIPOLECCOB | (hyHKUUI B MPOQECcCHOHATBHBIX 3a/1auax

c noMoupto | [Ipakruueckoe 3aHsaTue

rpaduKoB

byHKIMi

Tema 4.8 Cogepxanue yueOHOro MaTrepuana

OO6patHble OOparHple  TpuroHomerpuueckue  ¢yHkuuu. Ux
TPUTOHOMETPHUY | CBOWCTBA U TpaduKu

eckre QyHKIUU

KomMmOuHupoBaHHOE 3aHATHE

Tema 4.9
Tpuronomerpuu
eCcKHe

Copepxanue yaeOHOTo MaTepuana

VYpaBHeHHE cOs X = a. YpaBHEHHUE Sin X = a. YpaBHEHUE

tg X = a, ctg X = a. Pemenune TpUroHOMETPUYECKUX

YPaBHEHHUS U ypaBHEHUU OCHOBHBIX THUIIOB: MPOCTEUIIINE

HEpaBEHCTBA TPUTOHOMETPUYECKNE  ypAaBHEHUS, CBOJALIMECT K
KBaJPAaTHBIM, PEIIAEMBIE PA3JIOKEHUEM HAa MHOKMTEIIH,
OJTHOPOJIHBIE.
[Tpocreiimme TPUroHOMETPUUECKNE HEPABEHCTBA
KomOunupoBanHoe 3aHsTHE.

Tema 4.10 Coneprkanne yaeOHOT0o MaTeprana

Cucremsl Cucremsl MIPOCTEUIINX TPUTOHOMETPUYECKUX

TPUTOHOMETPHUY | YpaBHEHUI

€CKUX KomOunupoBanHoe 3aHaTHE

ypaBHEHUU

Tema 4.11 Coneprxanue yueOHOro MaTepuaa

Pemenne 3amad.
OCHOBBI

TPUTOHOMETPHH.
Tpuronomerpuu

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKCHHM.

Pemienne  TPpUTOHOMETPUYECKHX  ypaBHEHUHM U

HEPABEHCTB B TOM 4YHCJIE C HCIIOIb30BAHMEM CBOWCTB
GyHKLIUH.




eckue PyHKIUU

Kontponbhas pabota

Paznea 5. 8

KoMmmuiekcHble

yHciaa

Tema 5.1 CopepxaHue yaeOHOT0O MaTepuaa

Komnuekcusie [lonsitue  komIuiekcHoro  uucia.  ComnpspKeHHbIE

qucia KOMIUIEKCHBIE ~ 4YHClla,  MOIyJIb W apryMeHT 4
KOMIUIEKCHOro 4yuciia. dopma 3amucH KOMIUIEKCHOTO
qucna (reomeTpuueckas, TPUTOHOMETPHYECKAs,
anreOpamveckas). ApudMeTnueckue JCUCTBUSA €
KOMIUIEKCHBIMU YHCIIAMU
Kom0uHMpoBaHHOE 3aHATHE

Tema 5.2 CopepxaHue yaeOHOT0O MaTepuaa

[Tpumenenue BrinmonHeHne pacyeToB € IMOMOIIBIO  KOMIUIEKCHBIX

KOMIUIEKCHBIX yrcen. [IpumMepsl HCTIONB30BaHUS KOMIUIEKCHBIX YHCEI 4

YHCEeIT [TpakTuueckoe 3aHATHE

Paznen 6. 40

IIpousBoanas

¢pynkuun, ee

NpUMeHeHHe

Tema 6.1 Cogepxanue yueOHOro MaTrepuana

[Tonusitue OnpeneneHre  YHCIOBOW  MOCIHEAOBATEIbHOCTH |

MIPOU3BOAHOM. CIIOCOOBI ee 3aJgaHus. CBOICTBAa  YHCIIOBBIX

Dopmybl U | OCTEeA0BaTEeIIbHOCTEH. Ornpenenenue npezaena 2

npaBuiia [10CJIEI0BATEIHHOCTH. Brruncnenue IIpeIeIoB

T depeHIMpo | mocieI0BaTeIbHOCTEM. [Tpenen byHKIIIHN Ha

BAaHUS O0eckoneuHoctu.  Ilpemen  ¢QyHKIMM B TOUKe.
[Tpupamenue aprymenta. [lpupaiieHue QyHKIHH.
3amauM, MNPUBOAAIIME K IOHATHIO IPOU3BOJHOM.
OnpeneneHue NPOU3BOJHOW. AJTOPUTM  OTBICKAHMS
MIPOU3BOJHOMN OK-01,
KombOunMpoBaHHoe 3aHATHE OR-02,

Tema 6.2 Coneprxkanue y4eOHOro MaTepuana OK-03,

[TpousBoHbIE dopmyisl TuddepeHIpoBaHus. [TpaBuna 6

CYMMBI, T epeHIMpoBaHus

pa3HOCTH KomOunnpoBanHoe 3aHsaTHE

IIPOU3BEICHNUS,

4aCTHOTO

Tema 6.3 Coneprkanne yaeOHOT0 MaTeprana

[IpousBoaHBIE Onpenenenne  cinoxxkHoit  ¢yHkiuu. IlpousBoanas

TPUTOHOMETPUY | TPUTOHOMETPUUECKHUX GbyHKIH. [IponsBoaHas

€CKUX (DYHKUMH. | CIIOKHOU (DYHKIMH 6

ITponsBogHas KoMmOuaMpoBaHHOE 3aHATHE

CII0’)KHOM

byHKIIIN

Tema 6.4 Coneprkanne yaeOHOT0 MaTepuana




[Tonsarue o | [TonsTue HEMPEPHIBHOU byHKIHH. CaoiicTBa
HENPEPHIBHOCTH | HETIPEPHIBHOM GbyHKIIH. Cas3p MEXY
GyHKIIHH. HEMPEPBHIBHOCTHIO U AU(HEepEeHITUPYEMOCThIO (PYHKITUH
Meton B TOYKE. AJTOPUTM pEUICHHS HEPABEHCTB METOJOM
WHTEPBAJIOB WHTEPBAJIOB
KomOuHupoBanHoe 3aHATHE
Tewma 6.5 Copepxanue yaeOHOT0 MaTepuaa
I'eomerprueckn | ['eoMeTpHUeCKHid CMBICIT TPOU3BOJHOM (QYHKIMH —

1 n pusndeckuil | yrimoBoi  KO3QQUIMEHT KacaTeabHOH K rpaduky

CMBICII (GyHKLIMHU B TOUKE. YpaBHEHUE KacaTelbHON K rpaduky

IPOM3BOIHON GyHKUMU.  AJFOPUTM  COCTABJICHUS ~ ypaBHEHMs
KacaTenbHOHU K Tpaduky ¢pyHkuun y=f(x)
Kom0uHupoBaHHOE 3aHATHE

Tema 6.6 Conepkanue yaeOHOro MaTepuasa

dusnueckuit dusnueckuil (MeXaHUYECKUI) CMBICI MPOU3BOJHOM —

CMBICI MI'HOBEHHasl CKOPOCTb B MOMEHT BpeMeHHU t: v = S’ (t)

MPOU3BOAHON B
npodeccruoHalb
HBIX 3aJa4ax

IIpakTHueckoe 3aHsaTHE

Tema 6.7 Coneprxkanue yaeOHOro MaTepuana

Monoronnocts | Bo3pactanune u yObiBaHMe (YHKIHUH, COOTBETCTBUE

GbyHKIHH. BO3pacTaHus W yObIBaHMs ~ (QYHKIMH  3HAKY

Touku npous3BogHou. IloHsTME  IPOM3BOAHONW  BBICIIETO

JKCTpeMyMa MOpsAJIKA, COOTBETCTBHE 3HaKa BTOPOMl IMPOU3BOIHOM
BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTPE3KeE.
3amauM  Ha MakCUMyM W MHUHUMYM. [lonsTue
ACUMITOTHI, CIOCOOBI HMX ONpeleNeHUs. AJITOpPUTM
uccienoBanusl (YHKIMU U MOCTPOEHUs ee rpaduka c
MOMOIIbIO TPOU3BOAHOMN. J{poOHO-THHEHHAS PyHKIIMS
KomOunupoBanHoe 3aHaTHE

Tema 6.8 Cogepxanue yaeOHOT0O MaTepuana

Hccnenosanue

. HccnenoBanne  (QyHKIMM HAa  MOHOTOHHOCTH U

yrcit 1 HOCTPOCHHE TPaPHKOB.

MOCTPOEHUE

rpaduKoB KomOunupoBanHoe 3aHaTHE

Tema 6.9 | Conep:xkanue yueOHOro Marepuana

HanGonpimee u | HaxoxaeHne HaHOONBIIEr0 ¥ HAUMEHBIICTO 3HAYCHHIA

HauMEHbIIIEE GbyHKUIMH, TOCTpOeHHE TIpauKOB MHOTOUIECHOB C

3HAYEHUs MCII0JIb30BaHUEM amnlapaTa MaTeMaTHYeCKOr0 aHaIN3a

ynximn KoMOMHMPOBAHHOE 3aHATHE

Tema 6.10 IpodeccnoHaIbHO-OPUEHTHPOBAHHOE  COAEpPKAHME

Haxoxnenue (comep:kaHue NPUKJIATHOTO MOAYJIS)

ontumansHoro | HanMensinee u Haubosbliee 3HaueHue PyHKIIUN

pesyabrata ¢ | [IpakTudeckoe 3aHsITHE

MIOMOUIBIO

IIPOU3BOJHON B




MPAKTUICCKHIX
3aJadax

Tema 6.11
Penrenue 3apgau.

Coneprkanue yueOHOTO MaTepualia

dopmybl u IpaBuIIa Qg depeHIpoBaHusl.

[TpousBogHas HccnenoBanre (QyHKIUI C TOMOLIBIO MPOU3BOIHOM. 2

byHKIHIH, ec | Hanbosnpiiee n HauMeHbIIee 3HaUCHUS (DYHKITUU

IIpUMEHEHHE KontponsHas paboTa

Pasznea 7. 46

MHororpaHsu

KH H Tela

BpallleHust

Tema 7.1 Copepxanue yaeOHOT0 MaTepuaa

Bepmunsl, IlonsiTne MHOrOorpaHHuka. Ero 3jeMeHTBHI: BEpILMHBL,

pebpa,  rpaHu | pebpa, rpanu. Juaronans. Cedenue. Boimykibie u

MHOTOIPaHHHMKA | HEBBITYKJIbIC MHOTOIDAaHHHUKH 2
KomOunupoBanHoe 3aHaTue

Tema 7.2 Coneprxkanue yaeOHOro MaTepuana

[Tpusma, ee | [lonarue mpusmbl. Ee ocHOBaHMs M OOKOBBIE TpPaHHU.

cocrapisrome, | Bercora npusmsel. [lpsMasg W HakiIOHHas npuU3Ma.

CEUeHue. [TpaBunbHas npusma. Ee ceuenue 2

Ipsmast 1 | KoMOMHNpOBaHHOE 3aHATHE

IpaBUJIbHAS

HPU3MBI

Tema 7.3 Coneprxkanue yaeOHOro MaTepuana

[Mapamnenenune | [Mapamnenenumnesn, CBOWCTBA IPSMOYTOJIBHOTO

1, ky0. CedeHue | mapajienenurnesa, KyO. Ceuenue KyOa, OK-04,

KyOa, napajureNienumne/1a 2 OK-05,

napayuienenune | KomOuHUpoBaHHOE 3aHITHE OK-06

na

Tema 7.4 Copneprxanue yueOHOro MaTepuaia

IMupamupa, ee | [lupamuma u ee osmeMeHThl. CeueHWE MHPAMUJIBL.

cocrapisronue, | IIpaBunpHas nupamuaa. Y cedeHHas MUPaMuIa

ceqcHue. KomOunnpoBanHoe 3aHsaTue 2

IIpaBunpHas

nupamMuIa.

VYceueHHas

nupamuia

Tema 7.5 Coneprxanue yueOHOro MaTepuaa

boxosas u | [Inomaas GOKOBOW W TIOJTHOW TOBEPXHOCTH IPH3MBEI,

MoJHas MPaMKIBI 2

MIOBEPXHOCTh KomOnHupoBanHOE 3aHATHE

TIPU3MBEI,

TUPaMUJIBI

Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpuss B | CUMMeETpHSI OTHOCHTEIILHO TOYKH, IPSMOH, TIOCKOCTH.

KyOe, Cummerpuss B KyOe, mapajuleienumesne, MpU3MeE, 2




napaieseuie

pamMuIe

Ie, npusme, | KomOuHupoBaHHOE 3aHATHE

nupamMue

Tema 7.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME
[Tpumepst (conep:kaHue MPUKJIATHOTO MOIYJIA)

CUMMETpUll B

CumMmMeTpHs B IpUPOJE, ApXUTEKTYPE, TEXHUKE, B OBITY

npodeccuun
ITpakTudeckoe 3aHsATHe
Tema 7.8 ConepxaHue yaeOHOT0O MaTepuaa
IIpaBunbpHbIE [TonssiTue mnpaBuIbHOrO MHOrorpanHuka. CpoiicTBa
MHOTOTPAaHHHUKHU | IPAaBUJIbHBIX MHOI'OIPaHHUKOB

, IX CBOMCTBA

HpaKTI/I‘IeCKOG 3aHATHUC

Tema 7.9 Cogneprkanue ydeOHOro MaTepuaia

[Mwmnap, ero | Humuaap u  ero osnementhl. CedyeHue IMIMHApA
COCTaBJISIONIME. | (mapajuleIbHOE OCHOBaHMIO U ocH). Pa3Beprka
Ceuyenue HUATUHIPA

HUIMHAPA KomOunnpoBanHoe 3aHatue

Tema 7.10 IIpodeccnonabHO-OPHEHTHPOBAHHOE  COJdEpPKAHME
Konyc, ero | (comepskaHue NPUKJIATHOTO MOTYJIs)

cocraBmsromue. | Konyc u  ero  osnementsl. CeueHue  KOHyca

CeueHue KoHyca

(mapajuleIbHOE OCHOBAaHMIO M IIPOXOJAIIEEe 4epes3
BEpILMHY), KOHUYECKHe ceueHus. Pa3BepTka koHyca

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.11
VY ceueHHBIN
koHyc. CedeHune

Cogepxanue yueOHOro MaTrepuana

VYceuennblii koHyc. Ero oOpasyromas u  BbICOTA.

CeueHne yceueHHOTo KOHyca

YCEUYEHHOTO KomOunupoBanHoe 3aHATHE
KOHYyCa
Tema 7.12 Coneprxkanue y4eOHOr0 MaTepuana
[Mlap u cdepa, | Hlap u chepa. Bzammuoe pacmonoxenune chepbl u
UX CEUECHUS iockoctu. CeueHue mapa, chepsl

KomOunupoBanHoe 3aHaTHE
Tema 7.13 Coneprkanue y4eOHOro MaTepuana
[Tonsitue 00 | [Tousitie 00 oObeme Tema. OObeM Kyba W
o0beMe  Tela. | MPSIMOYToJbHOTO Tapasuienenuneaa. O0beM MPU3MBI U
OTtHOmIeHNE mwimHApa.  OTHolleHne O00bEeMOB MOAOOHBIX — Tell
00beMOB ["'eomeTpHUUeCKHil CMBICI OMpeAeTUTeNs 3-T0 MopsaKa
OJOOHBIX Tl | KOMOMHUPOBAHHOE 3aHSATHE
Tema 7.14 Coneprkanne y4eOHOTo MaTeprana
Obnemer 1| O6wveMsl upamuabl U Konyca. O0beM mapa. [lnomanu
TIoam IIOBEPXHOCTEH Te
MOBEPXHOCTEH | KoMGUHMpOBAHHOE 3aHATHE
Tel
Tema 7.15 Copneprxanue yueOHOro MaTepuaa
KomOunanmu KomOuHamm reoMmeTpuueckux Tei
MHOTOTPaHHHUKO | [IpakTHueckoe 3aHATHE




B u TEI

BpaIllCHUS
Tema 7.16 Coneprkanue yaeOHOro MaTepuana
I'eomerpuyeckn | Mcmnosib30BaHHEe KOMOWHAIM MHOTOIPAHHMKOB U TEJ

e KoMOumHanmu

BpalICHUA B IPAKTUKO-OPUCHTUPOBAHHLIX 3aadax

Ha MPaKTHKe [TpakTHyeckoe 3aHsTHE 4
Tema 7.17 Cogneprkanue ydeOHOro MaTepuasa
Pemenne 3agad. | OObeMbI U TUIOMIAM TTOBEPXHOCTH MHOTOTPaHHHKOB H
MHororpanHuK | Tej BpalieHHUs 2
u u Tena | KonrposbHas pabora
BpaLICHUS
Pa3nea 8. 14
ITepBoodGpa3na
1 QyHKOUH, ee
NpuMeHeHHe
Tema 8.1 Cogepxanue yueOHOro Marepuaa OK-01,
ITepBooOpa3Hast | 3amaua O BOCCTAHOBICHMHM 3aKOHA JBIDKEHHS 10 OK-02,
byHKINN. U3BECTHOMH  ckopocTu. lloHsATHE HMHTErpHUpPOBAHUS. OK-03,
[TpaBuiia O3HakoMJIeHHE C HOHSITUEM UHTETpaJla U OK-04,
HaXOXKJICHUS nepBooOpazHoit st GpyHkuun y=f(x). Pemenune 3amau OK-05,
NepBOOOPA3HBIX | HA CBA3b IEPBOOOPAa3HOM U €€  IPOU3BOIHOM, 2 OK-06
BBIUMCJICHHE MEpPBOOOpa3HON [UIsl JaHHOW (DYHKITHH.
Tabnuna ¢opmyn Ans HaXOXKACHUS IEPBOOOPA3HBIX.
W3ydeHue mpaBuiia BEIUMCICHUS IEPBOOOPA3HON
Kom0uHupoBaHHOe 3aHATHE
Tema 8.2 Coneprxanue yueOHOT0o MaTepuana
[Tnomanp 3amaun, TPUBOMANIME K TIOHSATHIO OMPEISIICHHOTO
KPUBOJIMHENHON | MHTErpajla — O BBIYMCIICHUU IUIOIMAAN KPUBOJIMHEHHOM
Tparenuu. Tpameuuu, O nepeMenieHud  Toukd.  [loHsATHe
®dopmyna ONPENENEHHOTO  MHTErpaa. I'eomerpuueckuii 1 2
HeroTona — | Gu3uUecKuif  CMBICI  ONPEAETICHHOT0  HMHTEerpasa.
JleiibHu1a ®opmyna Hetotona— JleiiOHuna
Komb6unnpoBaHHoe 3aHATHE
Tema 8.3 Coneprkanue y4eOHOT0 MaTepuana
Heonpenenenn | IloHsATHE HEoNpeeIeHHOTO HHTErpaa
BIN 1 | KoMOMHMPOBAaHHOE 3aHATHE 2
ONPEAETICHHBIN
UHTETPaIbl
Tema 8.4 Coneprkanne yaeOHOT0 MaTeprana
ITonsTne 00 | 'eomMeTpUYeCKHUil CMBICI OMPEAETICHHOTO HHTErpaia
onpeieIeHHOM | KoMOMHMPOBaHHOE 3aHATHE 2

UHTErpajie  Kak
IJI0IA U
KPUBOJIMHEHHOMN
Tpaneuuu

Tema 8.5

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME




OnpeneneHHbIi

(comeprkaHue NPUKJIATHOTO MOXYJIS)

WHTETpai B | ['eomeTpuyeckuii CMBICII OMNPENEICHHOT0 HHTErpana.

KU3HU ®opmyna HetoToHa - Jleitbnuna.
Pemenne 3amay Ha [pUMEHEHHME MHTErpaia Juis
BBIYUCIICHUS (PU3HUECKUX BEIWYHH U IUIOLIa1eH 4
[TpakTrueckoe 3aHsATHE

Tema 8.6 Cogneprkanue ydeOHOro MaTepuaia

Pemenne 3anau. | [lepBooOpasnas Qynkuuu. [IpaBuna  HaxoXIeHHS

[lepBooOpasHast | mepBooOpa3Hbix. Ee npumenenue 2

GyHKIIH, ee | KontposbHas pabota

IIPUMEHEHUE

Paznen 9. 18

Crenenu "

KOPHH.

Crenennas

pyuxkumus

Tema 9.1 Cogepxanue yueOHOro Marepuana

Crenennas [lonsTHe KOpHA N-OM CTENEHU M3 JCHCTBUTEIBHOIO

Gynxuus, ¢ | ypucma. Pynxkmuu y = VX MX cBoiicTBa M rpaduKy.

CBOWMCTBA CBoiicTBa KOpHS -0 CTENEHU 4
Kom0uHupoBaHHoe 3aHATHE

Tema 9.2 Cogepxanue yueOHOro MaTrepuana

[Ipeo6pazoBanu | [Ipeobpa3zoBanue HPPAUMOHATBLHBIX BHIPAKCHUN

¢ BbIpaXCeHHH € | KoMOMHHPOBaHHOE 3aHATHE 4

KOpHSIMU  N-0il OK-01,

CTENEeHU OK-02,

Tema 9.3 Coneprxkanue y4eOHOTo MaTepuana OK-03,

CaoiicTBa [Tonsatne cremeHn C  JIOOBIM  PAaLMOHATIBHBIM OK-04,

CTETICHU ¢ | mokazaresneM. CTeneHHble (YHKLIMU, MX CBOWCTBA MU OK-05

pPAaLlMOHAIBHBIM | TpapUKU 2

u KomOunupoBaHHoe 3aHaTHE

JIEUCTBUTEIIbHBI

M TOKa3aTeNsIMU

Tema 9.4 Coneprkanue y4eOHOT0 MaTepuana

Pemenne PaBHOCWJIBHOCTE  MPPALMOHAIBHBIX  YPABHEHUH U

UppAlMOHATIbHBI | HEpaBEeHCTB.  MeTonpl uX  pemieHus.  Pemenue

X YpaBHEHHWM M | UppallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB 6

HEPABEHCTB KomOunupoBanHoe 3aHiTHE

Tema 9.5 Coneprkanne yaeOHOT0 MaTeprana

Crenenun u | Onpenenenue cteneHHol GyHkuuu. Mcnons3oBanue ee

KOpHH. CBOMCTB IIPU PEIICHUH YPABHEHUI U HEPABEHCTB 2

Crenennas KoHTponsHas paboTa

byHKIISA

Pasznen 10. 18 OK-01,

IToka3zareanHa OK-02,

1 pyHKIHus OK-03,




Tema 10.1 Coneprkanue yaeOHOT0 MaTepuana OK-04,
IlokazarenrHas | CrerneHb C MIPOU3BOJIBHBIM eHCTBUTEIILHBIM OK-05
GyHKLU, ee | mokazateneM. OmpeneneHne Moka3areabHOW (QYHKINH,
CBOMCTBa ee cBOMCTBAa M rpaduk. 3HAKOMCTBO C IMPUMEHEHHUEM
MoKasarenbHOW (YHKIUU. PemieHne moKa3aTeIbHBIX 4
ypaBHEHUN (QYHKIIMOHAIBLHO-TPAQHIESCKUM METOIOM
Kom0uHupoBaHHOE 3aHATHE
Tema 10.2 Cogneprkanue ydeOHOro MaTepuasa
Pemenue Pemenne  mokasaTenbHBIX ~ YPAaBHEHMH  METOJIOM
[IOKa3aTeNbHbIX | ypaBHUBAHUS TOKa3aTellel, METOJOM BBEACHUS HOBOM
YPaBHEHUM W | mepeMeHHOW, (PYHKIMOHAILHO-TPA(QUIECKUM METOJIOM. 8
HEPABEHCTB Pemenue nokazareabHbIX HEPABEHCTB
[TpakTnueckoe 3aHsATHE
Tema 10.3 Cogneprkanue ydeOHOro MaTepuaa
Cucremsl Pemmenune cuctem nokasaTenbHbIX ypaBHEHUIN
MOKa3aTelNbHbIX | KOMOMHUPOBAHHOE 3aHITHE 4
yYpaBHEHUU
Tema 10.4 Conepxkanue yueOHOro MaTepuana
Pemienne 3anmau. | Pemenne — mokasaTenbHBIX — YpaBHEHHH  METOAOM
[ToxasarenbHas | ypaBHHMBaHUS MMOKa3aTeNe U METOAOM BBEJICHHS HOBOM
byHKIISA nepeMeHHoil. Pelienne nokasarenbHbIX HEPABEHCTB 2
Konrponbnas pabora
Paznen 11. 30
Jlorapu¢gmsi.
Jlorapupmuuec
Kasg pyHKIUA
Tema 11.1 Copneprxanue yueOHOro MaTepuaa
Jlorapupm Jlorapupm umcna. JlecATHUHBIH M HaTypaJbHBIN
qucia. Jorapu¢Mmsl, YUCIIO €
Hecsatuatblii 1 | KOMOMHHPOBAaHHOE 3aHSTHE 4
HaTypaIbHbIHA OK-01,
norapudmel, OK-02,
YHCIIO € OK-03,
Tema 11.2 Copnepxanue yueOHOro Marepuana OK-04,
CpoiicTBa Cgoiictpa norapudmo. Onepanus JorapuGMupoBaHusl. OK-05
J0rapuQmoB. KomOunupoBanHoe 3aHaTHE 6
Onepanust
JorapupmMupoBa
HUS
Tema 11.3 Coneprkanne y4eOHOT0 MaTepuana
Jlorapupmuueck | Jlorapudmudeckast GyHKIUS U €€ CBOWCTBA
ag Qynkuus, ee | KoMOMHUPOBAHHOE 3aHATHE 4
CBOMCTBa
Tema 11.4 Coneprxanue yueOHOro MaTepuaa




Pemenue [Tonsitue norapudmudeckoro ypaBHeHus. Orneparus

jgorapupMHUUEcK | MOTEHIMPOBAHUSA. TpH OCHOBHBIX METOAA pELICHUS

UX YpaBHEHHUH U | Torapu(MUUECKUX  ypaBHEHHUH:  (YHKIIMOHAIHHO-

HEPaBEHCTB rpaduyeckuii,  METOJ  MOTEHUUPOBAHUSA,  METOJ] 8
BBEJICHUSI HOBOW TepeMeHHOU. Jlorapudmudeckue
HEPAaBEHCTBA
Kom0uHMpoBaHHOE 3aHATHE

Tema 11.5 Coneprkanue ydeOHOro MaTepraa

CucremMbl AJroput™ peleHus CHUCTEMBI YpaBHEHUH.

norapumMuueck | PaBHOCHJIBHOCTh  JIOrapu(MHUYCCKHX YpaBHEHUH U

WX YpaBHEHUU HEPABEHCTB 2
Kom0uHMpoBaHHOE 3aHATHE

Tema 11.6 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE

Jlorapudmbl B | (comepskaHNe MPHKJIATHOTO MOTYJIsI)

pupoje u | [Ipumenenue norapudma. Jlorapudmuyeckas crnupaib

TEXHUKE B nipupoje. Ee MaTemaTrueckue cBOiiCcTBa 4
IIpakTHueckoe 3aHsaTHE

Tema 11.7 Coneprxkanue yaeOHOro Matepuana

Pemenne 3anmau. | Jlorapudmuueckass QyHkuus. PemieHwe mpocTendmmx

Jlorapugmel. norapupMUUECKUX ypaBHEHHHA 2

Jlorapudmuueck | KontponsHas pabora

ast GyHKIUS

Paszmea 12. 10

MHuoxecTBa.

DJIeMeHThI

Teopuu rpagos

Tema 12.1 Coneprkanue y4eOHOro MaTepuana

MHoxecTBa [lonsitue muoxectBa. IlogMHOXkecTBO. Omnepamuu ¢
MHOECTBaMU 2
Komb6uHMpoBaHHOE 3aHATHE

Tema 12.2 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE  COAEpPKAHME

Oneparuu ¢ | (comep:xaHMe MPUKJIATHOTO MOIYJIA)

MHO>KECTBaMHU Onepanun ¢ MHOXecTBaMH. PellleHHe NpUKIAIHBIX
3a1a4 2
[TpakTnueckoe 3aHsATHE

Tema 12.3 Coneprkanue yaeOHOr0o MaTepurana

I'padbr [Tonstue rpada. CBsa3HbIN rpad, AepeBo, LUK rpad Ha
TUIOCKOCTH 4
[TpakTudeckas pabota

Tema 12.4 CogepxaHue yaeOHOTO MaTepuana

Pemenne 3amau. | Onepanuu ¢ MHOXecTBamMH. OmnucaHue peabHBIX

MHoxkecTBa, CUTyaIMi ¢ ITOMOIIBI0 MHOKECTB. [IpumeHenue rpadon

[padel W WX | K pelIeHHIo 3a1a4q 2

IIPUMEHEHHE

KonTponbhas pabota




Pazpnen 13. 26

JJ1eMEeHTHI

KOMOUHATOPHUK

H, CTATHCTHKH

U TeopHuu

BEPOATHOCTEN

Tema 13.1 CopepxaHue yaeOHOT0O MaTepuaa

OcHoBHbIE IlepecTaHOBKH, pa3MEILIEHUs], COYETAHUSI.

MOHSTUS 4

KOMOMHATOPUKH Komb6unnpoBanHoe 3aHsTuHe.

Tema 13.2 Cogneprkanue ydeOHOro MaTepuraa

CoOpiTHE, CoBMeCTHBIC M HECOBMECTHBIE COOBITHS. TeopeMbl O

BEPOSATHOCTD BEPOSITHOCTH CYMMBI COOBITUN. Y CIIOBHAsI BEPOSITHOCTb.

COOBITHS. 3aBucHMMbIE W He3aBUCUMbIE COObITHS. Teopembl 0O

Crnoxenue U | BEpOATHOCTH IIPOU3BEACHUS COOBITHA. 4 OK-01

)

YMHOXEHHUE ) KomOunupoBanHoe 3aHatue OK-02.

BEPOSITHOCTEN OK-03,

Tema 13.3 IpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME OK-04

BeposatHOoCTs B | (coaep:kaHHe MPUKJIATHOTO MOIYJIs) OK- 05’

npodeccuoHanb | OTHOCHTENbHAS YacToTa COOBITHS, CBOWCTBO €€

HBIX 3aJ]a4ax YCTOMYHMBOCTH. Cratuctuueckoe ornpezeneHue
BepOATHOCTH. OLIleHKa BEPOATHOCTH COOBITHS 4
[IpakTuueckoe 3aHsTHE

Tema 13.4 Cogepxanue yueOHOro MaTrepuana

JuckpeTHast Bunpl cinyyaiineix BenuuuH. OnpesesieHne TUCKPETHON

Ciy4yanHas CIy4alHOM  BEJWYUHBL.  3aKOH  paclpeJesieHUs

BEJINYMHA, JUCKPETHOM CIIy4aliHOM BenuuyuHbl. Ee uucnossle 4

3aKOH €€ | XapaKTepUCTUKH

pacnpenenenus | KomOMHUpPOBaHHOE 3aHSATHE

Tema 13.5 Copneprxanue yueOHOro MaTepuaa

3anaun Bapuanuonnsiii psa. [lonuron actor u rucrorpamma.

MaTeMaTHdecko | CTaTHUCTUYECKUE XApaKTEPUCTUKH psAlla HAOII0JaeMbIX

A CTaTHUCTUKH JAHHBIX
KoMOHHUPOBAHHOE 3aHATHE 4

Tema 13.6 IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME

Cocrasnenune (comep:kaHue NPUKJIATHOTO MOAYJISA)

TabIHIL u | [lepBuunass 00paboTKa CTAaTHMCTHYECKUX  JAHHBIX.

auarpamMmm  Ha | ['paguueckoe  ux  mpencrasineHue.  HaxoxkaeHue

IIPaKTHUKE CPEIHUX XapaKTepUCTHK, HAOIIOAaEMbIX JTaHHBIX 4
[IpakTHueckoe 3aHsTHE

Tema 13.7 Copneprxanue yueOHOro MaTepuaa

Pemenune 3amau. | Onementsl koMOMHAaTOpUKU. COOBITHE, BEPOATHOCTH

DNEeMEHTHI coObITus. Crio’)KeHHe U YMHOXKEHHE BEPOSTHOCTEH

xoMOuHaTopuKu | KonrposnsHas paboTa 2

, CTaTUCTUKU U
Teopuun




BEPOSATHOCTEM

Pazpnen 14. 29

YpaBHenuss u

HEPaBEHCTBA

Tema 14.1 CopepxaHue yaeOHOT0O MaTepuaa

PaBHOCUNIBHOCT | PaBHOCHIBHOCTH YpaBHEHUI u HEpPaBECHCTB.

b ypaBHeHHMH U | OmpenencHus. OCHOBHBIE TEOPEMBl PABHOCHIIBHBIX

HEPABEHCTB. nepexoAax B YpPaBHEHMsSX M HepaBeHCTBax. OOmue 4

OOmue MeToxBl | METOABI PEIICHUs] YPaBHEHUIA: MEpexoJ] OT PaBEHCTBA

peleHus (GyHKLIUH K paBEHCTBY apryMEHTOB JJIsI MOHOTOHHBIX OK-01,
(GyHKUUH, METOJ pa3ioXKEeHUs Ha MHOXHUTEIH, METOJ OK-02,
BBEJICHUSI HOBOH IEPEeMEHHOH, (DYHKIIMOHAIBHO- gﬁ_gj'

. ,

rpadu4ecKuil MeTox OK-05,
Kom0uHMpoBaHHOE 3aHATHE OK-06

Tema 14.2 Cogepxanue yueOHOro MaTrepuana

I'paduueckuit OO0ue MeToAbl pelIeHUs HEPAaBEHCTB: IEpPexXo] OT

METOJ PEIIECHUs | CPAaBHEHMs 3HAYeHUI (QYyHKIMHA K CPaBHEHUIO 3HAUYCHUM

YPaBHEHHUH, apryMEHTOB JUIi MOHOTOHHBIX (YHKIMHA, METOJ

HEPaBEHCTB UHTEPBAJIOB, (PYHKIMOHAIBHO-TPAaQUUYECKUII  METOJ. 4
I'pa¢puueckuii  MeTox  pelieHus  YpaBHEHUH U
HEPABEHCTB
KomOunupoBaHHoe 3aHaTHE

Tema 14.3 Cogepxanue yueOHOro Marepuana

VYpaBuenuss  u | Onpenenenue Monyis. PackpeiTue  Momyns 1O

HEpaBEHCTBA C | ompeneneHutro. [Ipocreiimne ypaBHEHUS U HEPABEHCTBA

MOAYJIEM ¢ moayseM. IIpumeHeHne paBHOCWIBHBIX IIEPEXOJI0B B 4
ONpEENIEHHbIX THUIAX YpPaBHEHUII M HEPaBEHCTB C
MOJZlyJIEM
KomOunupoBanHoe 3aHATHE

Tema 14.4 Copneprxanue yueOHOro MaTepuaia

VpaBHenus  u | 3HaKOMCTBO C mapameTpoMm. [Ipocreiimme ypaBHeHUS U

HEPAaBEHCTBA C | HEPaBEHCTBA C [TApaMETPOM 6

napaMeTpamu KomOunupoBanHoe 3anarue

Tema 14.5 IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME

CocraBnenue U | (coaepskaHue MPUKJIATHOTO MOAYJIs1)

pelieHne Pemenne  TEKCTOBBIX  337a4  MPO(EecCHOHATBHOTO

npoQeCCUOHAb | COAEPIKAHMUS 9

HBIX 3a1a4 ¢ | [IpakTHyeckue 3aHATUS

MOMOIIbIO

ypaBHEHUU

Tema 14.6 Coneprxanue yueOHOro MaTepuaa

Pemenune 3amau. | OOmme MeToAbl pelIeHHs ypaBHEHUH. YpaBHEHUS U

VYpaBHEeHUs M | HEPABEHCTBA C MOAYJIEM U C apaMeTpamMu

HEpaBeHeTBa [IpakTHueckoe 3aHsATHE 2

IIpomexyTounas arrecTanus (JK3aMeH) 6

Bceero: ‘ 340




3. YcioBus peaju3anuy NpOorpaMMbl y4eOHOH JHCHUIINHBI

3.1. Jlas peanu3anyu NPOrpaMMbl y4eOHOH IMCHHUILIMHBI HNPeIyCMOTPEHbI CJeAyIolue
crenHaJbHble IIOMEIeHHs:
Kabuner MmareMaTHKH, OCHAIIEHHBIH 000PYA0BaHUEM:

M0CaI0YHbIE MECTa MO KOJIMYECTBY 00yJaromuxcs; pabouee MECTO IIPernoaaBares; J0CKa;
TEXHUUYECKUMU CPEJICTBAMU O0yUEHUS: MHTEPAKTHBHAS JIOCKA/IKPaH, MPOCKTOP, KOMIBIOTEP
C BBIXOJIOM B ceTh MHTEpHET; HATJISATHO-PA3JaTOYHBIMU M YI€OHO-IPAKTUICCKIMH MaTepHalaMHu.

ITomemenue Ne - 508,
CTOJEI — 14 miT.,
CTYJbS - 28 WIT.,
CTOJI ¥ CTYJI penojiasaresns — | mr.,
TpuOyHa — 1 mmT.,
JIocKa MenoBas — 1 mit.,
WHTEPAaKTUBHAS JI0CKA B KOMIUIEKTE C TPOEKTOpOM — | 1mT.
y4e0HO-HATJISTHBIC TTOCOOUS - B AJICKTPOHHOM BHUJIC.

3.2. UndopmannonHoe odecneyeHne peaau3amun NporpamMmmbl
3.2.1. OcHOBHBIE TeYaTHbIE M JIEKTPOHHbIE W3IAHUSA

1. bocomonos, H. B. Maremaruka. 3aaun ¢ pemieHUsIMU . y4eOHOE MOCOOHe i CPeaHEro
npodeccuonansHoro oopazosanus / H. B. boromomnos. — 2-¢ u3a., ucnp. u jomn. — MocCKBa :
WznatenscrBo HOpaiit, 2023. — 755 ¢. — (IIpodeccuonansuoe oopazosanme). — ISBN 978-
5-534-16211-0. — Tekcr : amekTpoHHbI // OOpa3zoBatenbHas mwiatdpopma Opait [caitt]. —
URL: https://urait.ru/bcode/530620

2. bocomonos, H.B. Anrebpa u Hauana aHanu3a: ydyeOHOe MOCOOME I CpeIHEero
npodeccuonanibHoro oo6paszosanusi / H. B. boromonoB. — Mocksa : M3znatensctBo IOpaiiT,
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Kon u | Pe3yabrarsl 00yuyeHus Kpurepumu onenku MeTtoanbl
HAHMEHOBA OIIEHKH
HHe
¢popmupyem
BIX
KOMIeTEeHIH
i
OK-01, Ymenusn: OrneHka «5» - «oTIn4yHO» craBurcs, | OreHka
b
OK-02, - yMETh ONEepHPOBaTh ecni 00yJaroIIMIACS TIOJHO U3JIAaraeT | pe3ysbTaToB
OK-03, MOHATHSIMI: CTEIICHb YHCIIA, MarepHal (0TBEYaeT Ha BOMPOC), YCTHOTO
OK-04, JIaeT NPaBUIIBHOE OTIPEICIICHHUE orpoca
norapudm gucia; yMeHHE .
OK-05, OCHOBHBIX TIOHATHI; 0OHAPY)KUBAET
BBIMOJIHATEH BBIYMCICHU
OK-06, o1 ClICHHC MIOHUMaHUE MaTeprasa, MOXKET
OK-07 3HAYCHHH U IPeoOpasoBaHus 000CHOBATH CBOU CYXKICHHS,

BBIPQKEHUI CO CTETICHSAMU U
norapudMamu,
npeoOpa3oBaHus APOOHO-
paloHaIbHBIX BBIPAXKECHU;
- YMETh OIIEPUPOBAThH
MOHATHUSMH: PallMOHAIIBLHBIE,
UppalroHaIbHbIE,
NoKa3aTeJbHbIE, CTETICHHBIE,
norapudmuueckue,
TPUTOHOMETPHUYECKHUE
YpaBHEHMsI U HEpPAaBEHCTBA, UX
CHCTEMBI;

- YMETh OIIEPUPOBAThH
HOHATUAMU: (PYyHKIIMS,
HenpepbIBHAS QyHKIHUSA,
MPOU3BOIHAS, TIEPBOOOPA3HAS,
ONPEIETICHHBII UHTETPA;
YMEHHUE HaXOUTh
IPOM3BOJIHBIE DJIEMEHTAPHBIX
byHKUIUH, HCONB3YS
CIpaBOYHBIE MATEPUAIbI;
UCCIIEIOBATh B MIPOCTEUIIINX
cinydasix GyHKIUU Ha
MOHOTOHHOCTbH, HAXOJTUTh
HanOOJIbIIE 1 HANMEHBIITHE
3Ha4YeHUs1 QYHKIUH; CTPOUTH

NIPUMEHHUTD 3HAHMS Ha MPAKTHKE,
MIPUBECTH HEOOXOMMEBIC IIPHUMEPHI
HE TOJIBKO U3
yueOHHKa, HO U CaMOCTOSITEIbHO
COCTaBJICHHBIC; U3JIaraeT MaTepHall
MOCJIEIOBATEIBLHO U MPABUIIBHO C
TOYKH 3pEHHS] HOPM JTUTEPATypHOTO
SI3BIKA.

Ouenka «4» - «XOpOIIO»
CTaBUTCSI, €CJIU OO YJArOITUICs JaeT
OTBET, yJIOBJICTBOPSIIOIINMA TEM Ke
TpeOOBaHUSAM, YTO W JUIS OIICHKH
«OTIUYHO», HO Jomyckaer 1-2
OILIMOKH, KOTOPBIE CaM Ke
UCTIpaBiseT, U 12 HEMOYEeTOB
MOCJIEAOBATEIHLHOCTH U I3EIKOBOM
0 OpMIICHUU U3TIaraeMoro.
Onenka «3» -
«yIIOBJIETBOPUTENHHOY» CTABUTCH,
ecni oOyJaronuiicss oOHapy>KUBaeT
3HAHUE U TIOHUMAaHHUE OCHOBHBIX
MOJIOKCHUM JAHHOW TEMbI, HO
M3NaraeT MaTepuai HeToIHO U
JOTTyCKaeT HETOYHOCTH B
oTpeAeTICHUH TIOHATHH I
(hopmMyTUpOBKE TIpaBUI; HE YMEET
JIOCTATOYHO TITYOOKO U
JIOKa3aTeJIbHO 000CHOBAThL CBOU
CYXXICHHS M IPUBECTH CBOU
TIPUMEPHI; H3JIaraeT MaTepual
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rpauKu MHOTOYJICHOB C
UCTIOJIB30BaHUEM allapara
MaTeMaTHYECKOTO aHAIIN3a;
NPUMEHSTH TPOU3BOIHYIO IIPH
peLIeHNH 33724 Ha JIBU)KECHUE,
pelaTh IPaKTHKO-
OpPUEHTHPOBAHHBIE 3a/1a41 Ha
HanOOJIbIINE U HANMEHBIITUE
3HAYCHHUS, HA HAXOXKJICHHUE
IyTH, CKOPOCTH U YCKOPEHHUS;
- YMETh pelIaTh TEKCTOBBIC
3aJ]au pa3HbIX TUTIOB (B TOM
YKCIIe Ha TPOIICHTHI, I0JIU 1
9acTH, Ha IBIDKEHUE, paboTy,
CTOMMOCTB TOBapOB H YCIYT,
HAJIOTH, 3aJ1a4M U3 00JIacTu
yIpaBJICHUS JTUIHBIMUA U
ceMelHBIMU (DMHAHCAMM );
COCTABJIATh BBIPKEHUS,
ypaBHEHMsI, HEPABEHCTBA U MX
CHCTEMBI 10 YCIIOBHIO 33]1a4H,
UCCIIEIOBATh MOTyYCHHOE
pelIeHe U OLeHUBATh
MPaBJIONOI00HOCTh
pEe3yIbTaTOB;

- YMETh OIIEPUPOBAThH
HNOHATUSIMU: CpeJlHee
apudmeTnueckoe, MeuaHa,
HauOoJIbIlIee U HAUMEHbIIIee
3HAYCHHUS, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKIIOHEHHE
YHUCJIOBOTO HAbOpa; yMEHHE
U3BJIEKATh, MHTEPIIPETUPOBATH
uH(pOpMalLIO,
NPE/ICTaBJICHHYIO B TAOIUIAX,
Ha MarpaMmax, rpapukax,
OTpa’KaroIlylo CBOHCTBA
peabHBIX MPOIECCOB U
SIBIICHUH; TIPEJICTABIIATh
MH(}OPMALIHIO C TOMOIIbIO
TaOJIMI ¥ TUarpaMM;
UCCIIEIOBATh CTATHUCTHYECKUE
JaHHBIE, B TOM YHCTIE C
NPUMEHEHHEM TparueCcKuX
METOJIOB M SJIEKTPOHHBIX
CpPE/CTB;

-yMeTh BBIOUpATh

HENOCJIeIOBATELHO U JIOMYCKAeT
OIMOKY B SI3BIKOBOM O(hOpMIIEHUHT
M37IaraemMoro.

OueHka2y -
«HEYJIOBIIETBOPUTEIIHLHO)» CTABHUTCH,
€CIIM 00y4aroNTuiics OOHApy>KHBAECT
HE3HaHHWE OOoJbIIeH YacTh
COOTBETCTBYIOIIETO BOITPOCA
JIOITyCKaeT OITNOKU B
(hopMyIIMPOBKE OIMPEEIICHUH U
TPaBHJI, HCKAXKAIOIINE WX CMBICT,
0ecrops0YHO U HEYBEPEHHO
U3J1araeT MaTepHall.

Orenka «2» 0TME4aeT Takue
HEJIOCTATKHU B MOJITOTOBKE, KOTOPHIE
SIBIISTEOTCS CEPHE3HBIM
NPEISITCTBHEM K YCIICIITHOMY
OBJIQ/ICHUIO TIOCIICTYIOIIIAM

MaTepHAaIOM.
«5» - 85-100% BepHBIX
OTBETOB
«» - 69-84% BepHBIX
OTBETOB
«3» - 51-68% BepHBIX
OTBETOB

«2» - 50% u menee

OueHka «5» - «OTJIMYHO»
BBICTABIISIETCSl OO YUaAIOIIEMYCsl, €CITH
JIEMOHCTPUPYIOTCS BCECTOPOHHEE,
CHUCTEMaTHYEeCKOe U IITyOoKoe
3HaHHUE Y4eOHOTr0 MPOrPaMMHOTO
MaTepuasa, CaMOCTOATEIbHO
BBITNIOJTHUBIINM BCE
MIPELYCMOTPEHHBIE IPOIPAMMOi1
3aJjaHus, TITyOOKOYCBOMBIIINN
OCHOBHYIO U JIONIOJHUTEIbHYIO
JUTEPaATypy, PEKOMEHIOBaHHYIO
MIPOrpaMMO¥, aKTHBHO pabOTaBIINIA
Ha IPAKTUYECKUX, CECMUHAPCKHUX,
71a00paTOPHBIX3AHATHSX,
a30Mparonmiicss B OCHOBHBIX
HayYHBIX KOHIICTIIIHX T10
M3y4yaeMoi JUCIUIUIMHE,
MPOSIBUBIINN TBOPYECKUE
CIIOCOOHOCTH M HayYHBIH  MOAXO
B TIOHMMAaHUU M H3JI0KEHUU
y4eOHOT0 MPOrPaMMHOTO MaTeprMa,
OTBET OTJINYAETCS OOTaTCTBOM M
TOYHOCTBIO HCIOIb30BAaHHBIX
TEPMUHOB, MaTepHall U3J1araeTcs
MOCJIEZIOBATENBHO U JIOTUYHO.
Onenka «4» - «XopoIuo»
BBICTABJISIETCS O0yUarOMIeMYCsI, €CITH
JIEMOHCTPHUPYIOTCS JOCTaTOUHO

Orenka
pe3ysbTaTo
B
TECTUPOBAH
us

Ornenka
pE3yJIbTAaTOB
nuddepenit
MPOBAHHOTO
3adera




MOAXOJALUIMM METOX IS
pelIeHNus 3a]a4l; TIOHNMAHHE
3HAYUMOCTH MaTEMAaTHKHU B
W3Y4YECHUU IPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB U
SBJICHU; YMETh PaCllO3HABATh
IIPOSIBJIEHUE 3aKOHOB
MaTEMaTUKHU B UCKYCCTBE,
YMETb NIPUBOJIUTH IPUMEPHI
MaTEMAaTHYECKUX OTKPBITUI
POCCUICKON 1 MHUPOBOM
MaTEeMaTUYECKON HAYKH;

- YMETh OIIEPUPOBATh
MOHATUSAMM: CIIy4alHBINA OIBIT U
CIIy4aifHOE COOBITHE,
BEPOSITHOCTH CIIy4alHOTO
COOBITHSI; YMEHHUE BBIYUCIIATH
BEPOATHOCTb C UCIIOJIb30BAHUEM
rpau4ecKuX METOJIOB;
HOPUMEHSATH (HOPMYJIbI CII0KEHUS
Y YMHO>KEHHUSI BEPOSITHOCTEM,
KOMOWHATOpHBIE (DAaKTHI U
(opMyJIbl IPU PELICHUU 3a/1aY;
OLICHUBATh BEPOSITHOCTH
pearbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4aiHbIMU
BEJIMYMHAMU; YMEHHE
IIPUBOJUTH IIPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX
YKcell B IPUPOJHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

- YMETb ONIEPUPOBATH
HNOHSTUSMM: TOUKa, IIpsimMasi,
IJIOCKOCTh, POCTPAHCTBO,
JBYT'PaHHBIN yTOJI,
CKPEIIMBAIOIINECS IPSIMBIE,
NapajuIeIbHOCTD U
NEPIEHUKYISAPHOCTD NPSIMBIX U
IIJIOCKOCTEM, YTOa MEXIY
HPSIMBIMH, YTOJI MEKTY MTPSMOM
U TUIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosHUE MEKIY MPSIMBIMU,
paccTOsHUE MEXKIY
IUIOCKOCTSIMU; YMEHHUE
MCIIOJIb30BaTh MPU PELIEHUN

MOJIHOE 3HaHHE Y4eOHO-
MPOrpaMMHOT0 MaTepuana, He
JIOMYCKAIOINK B OTBETE
CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEIILHO BBIMIOJIHUBIIHIA BCE
peayCMOTPEHHBIE TPOrPaMMOit
3a/1aHusl, YCBOMBIINM OCHOBHYIO
JUTEPATYPY, PEKOMEHIOBAaHHYIO
MIPOrpaMMO¥, aKTUBHO PabOTaBIIHIA
Ha PAaKTUYECKUX, CEMUHAPCKUX,
71a00paTOPHBIX 3aHATHSIX,
MOKA3aBIIMK CUCTEMAaTUYECKUI
XapakTep 3HaAHW MO0 IUCIUILIMHE,
JIOCTaTOYHBIN 715 JaJIbHEUILICH
yueObl, a TaKXKe CIIOCOOHOCTh K
HX CaMOCTOSITEJIbHOMY
MOTIOJIHEHHIO.

Orenka «3» -
«yJIOBJIETBOPUTEILHOY
BBICTABIIIETCSL 00Y4JaOIMIEMYCsl, €CITH
JEMOHCTPHUPYIOTCS 3HAHUS
OCHOBHOTI'0 Y4€0HO- POrpaMMHOI0
MaTepuaia B 00beéme,
HEOOXOAMMOM ISl JAJIbHEUIEei
yueObl U MPENICTOAIICH PabOThI MO
npodeccuu, He OTINYABIINHCS
AKTUBHOCTBIO HAa MPAKTUYECKUX
(cemrHApCKUX) 1 1a00PATOPHBIX
3aHATUSIX, CAMOCTOSTETIHLHO
BBITIOJTHUBIITNI OCHOBHBIC
PeyCMOTPEHHBIE IPOTPaMMOit
3a/1aHusl, OJJHAKO JOMYCTHUBIINI
MOTPEIIHOCTU TPY MX BBITIOTHEHUHT
Y B OTBETE Ha IK3aMeHE, HO
obanaromuit He0OXOAUMBIMU
3HAHUSMH [T YCTPaHCHHS IO
PYKOBOJICTBOM TpenoaBaTess
HanOoJIee CYIIeCTBEHHBIX
IIOTPELIHOCTEM.

Orenka «2» -
«HEYJIOBIIETBOPUTEIHHO»
BBICTABJISIETCS 00YJArOIIEMYCsl, €CITH
oOHapyXUBAIOTCS MPOOEBI B
3HAHHUSX WU OTCYTCTBHE 3HAHHMA
M0 3HAYUTENIBHOHN YacTh
OCHOBHOT'O Yy4eOHO-
MPOrpaMMHOTO MaTepuaa, He
BBITIOJTHUBIIIEMY CaMOCTOSITEIIEHO
MIPEeyCMOTPEHHBIE TPOrPaMMOi
OCHOBHBIE 3aJIaHUS, JOMYCTUBIIIEMY
MPUHIUIHATBHBIE OLIHOKHU B
BBITIOJTHEHUH TIPETyCMOTPEHHBIX
[IpOrpaMMOM 3aJJaHul, HE
0TpaboTaBIIEMY OCHOBHbBIE

Orenka
pe3yIbTaToOB




3ajja4 U3y4eHHbIe (PAKThI U
TEOPEMBI IIJITAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaroIllero MUpa;
- YMETb OIIEPUPOBATH
HOHSTUSIMH: MHOTOI'PaHHUK,
CEYCHHE MHOTOTPaHHHKA, KYO,
napajuleJenunen, Ipusma,
nupamuia, Gurypa u
IIOBEPXHOCTh BpallleHus,
LWIMHAP, KOHYC, Wap, cdepa,
ceueHust (pUrypsl BpalieHus,
IUIOCKOCTB, Kacarolasics cepsl,
LWIMH]pA, KOHYCA, MUIOIIAb
MOBEPXHOCTU MUPAMU/IBL,
IPU3MBI, KOHYCA, [IWINHIPA,
wionaak chepsl, 00beM Kyoa,
IIPSIMOYTOJIBHOTO
napajuleJenune1a, TMpaMusl,
IIPU3MBIL, WINHIPA, KOHYCA,
11apa; yMeHue u300paxarb
MHOTOTPaHHUKHU U IIOBEPXHOCTH
BpallleHUs1, UX CEYEHUs OT PYKH,
C TIOMOIIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHUE PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE Paclo3HaBaTh
IIPABWJIbHBIE MHOTOI'PAHHUKY;
YMETb OIEpUPOBAThH
MOHSTHUSIMU: IBUXKECHHE B
IPOCTPAHCTBE, OJOOHBIE
¢Gurypsl B IpOCTPAHCTBE;
UCIIOJIb30BaTh OTHOILIEHUE
IJIOLIAEH TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX GUTYp TPU
pEILIEHNN 3a/]a4;

3HaHusA:

- OIepUPOBAThH MOHATHIMHU:
CIIy4alHBIN OIBIT U CIIy4aiiHOE
coObITHE, BEPOATHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUNCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM I'pauIeCKUX
METO/I0B; IPUMEHSTH (HOPMYJIbI
CIIOXKEHMSI U YMHOXKECHUS
BEPOSATHOCTEN,

MPAKTHUYECKHE, CEMUHAPCKHE,
nabopaTopHbIE 3aHATHS,
JIOITYCKAOIIEMY CYIIIECTBEHHBIC
OLIMOKH MPU OTBETE, U KOTOPBIN
HE MOXKET MPOJIOJDKUTH 00yueHHe
WIM TPUCTYIUTD K
npodecCHOHATIBbHOM JeaTensHocOe3
JIOTIOJTHUTENIbHBIX 3aHATUH 110
COOTBETCTBYIOLIEN TUCLIUIUIMHE.
Ornenka «5» - «OTIUYIHO»
BBICTABIISIETCS, €CIIU O0yYarOIUNCs
MMeeT IIyOoKue 3HaHUs y4eOHOTo
marepuaia o TeMe
MPAKTHUYECKON paOOThI, TOKA3hIBACT
YCBOEHHE B3aHMOCBSI3U OCHOBHBIX
MOHATHI, UCTIONB3YEMBIX B padoTe,
CMOT OTBETUTH Ha BCe
YTOYHSIOIIUE U TOTIOTHATEIHHBIC
Bonpockl. OOyuaronmiics
JEMOHCTPUPYET 3HAHUS
TEOPETUYECKOTO U MPAKTUYECKOTO
MaTepuraa 1o TeMe NpakTHIeCKOi
paboThI, OnpeenseT
B3aMMOCBSI3UMEX]TY TTOKA3aTeIIMHU
3a/1a4u, Ja€T MPaBUILHBIAAITOPUTM
peIeHUs, OTpeIeysieT
MEKIUCIUIIMHAPHBIE CBSI3U 110
YCIIOBUIO 3aJaHMUSL.
Ouenka «4» - «XOpoIIO»
BBICTABJIICTCS, €CJIA 00 YyJaArOIIUIACS
MoKa3al 3HaHHe yueOHOTO
MaTepHaa, yCBOMJI OCHOBHYIO
JUTEPATyPy, CMOT OTBETUThH MOUYTH
MOJTHO Ha BCE 3a/IaHHBIC
JIOTIOJTHUTEHHBIE U
YTOYHSTIOIIUE BOIIPOCHI.
OO0yuaromuiicss JeMOHCTPUPYET
3HAHUS TEOPETHUECKOTO U
MPAKTHYECKOr0 MaTepuala mo TeMe
MIPAKTHYECKON pabOTHI, TOITyCKas
HE3HAUUTENbHbIE HETOYHOCTH TPU
pEIICHNH 3a1a4, UMesl HEeTTOJTHOE
MMOHUMaHUE MEXIUCITUTLTUHAPHBIX
CBSI3€H MPU MPABUILHOM BEIOOpE
ITOpPUTMA PEIICHHS 3a/IaHUS.
OueHka «3» -«yJA0BJIETBOPUTETHHO
BBICTABJISIETCS, €CITH O0yJarOIIUHACS
B II€JIOM OCBOMJI MaTepHa
MPAKTUYECKON pabOThI, OTBETUI HE
Ha Bce
YTOYHSIOIIUE U TOTIOTHUTEIHHBIC
BoIpochl. OOyJarommiics
3aTPYAHSAETCS C MPaBIILHON
OIIEHKOM MPEAJIOKEHHOMN

BBITIOJTHEHU
s
MPAKTHIECK
01 paboThI




KOMOWHATOPHBIC (DAKTHI U
(bopMyIIbI IPH pElICHUH 3a/1aY;
OILICHUBATh BEPOSITHOCTH
pealbHbIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHbIMU
BEJIMYMHAMU; YMEHHE
NPUBOIUTH IPUMEPHI
IPOSIBJIICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX;
- ONepUpPOBATH MOHITUIMU:
TOYKa, MpsiMasi, MII0CKOCTh,
IIPOCTPAHCTBO, IBYTPaHHBIN
yroJl, CKpEIMBAIOIINECS
IpsIMbIE, TAPAIIIEIBHOCTD U
NEePIEHINKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEM, YroJI MEXIY
MPSIMBIMH, YTOJ MEXKIY
MPSIMOM U TIIOCKOCTBIO, YTOJI
MEXY TIIOCKOCTSAMH,
paccTosiHUE OT TOYKHU J0
IJIOCKOCTH, PACCTOSIHUE MEXKITY
NPSMBIMH, PACCTOSTHUE MEXKILY
IUIOCKOCTSIMU; YMEHHUE
UCIIOJIb30BaTh IIPU PELLICHUU
3aJa4 U3y4yeHHbIC (PaKThI U
TEOpEeMbI IJIAaHUMETPUH;
yYMEHUE OLIEHUBATh Pa3Mephl
00BEKTOB OKPY’KAIOIIEro MUPA;
OTIEPUPOBATH TIOHATHIMHU:
JIBUKEHHE B IPOCTPAHCTBE,
10/100HbIE PUTYPHI B
IIPOCTPAHCTBE; UCIOJIB30BATh
OTHOILICHHE IIJIOMAAeH
HOBEpPXHOCTEH U 00BEMOB
noJ00HBIX (pUryp npu
peLIeHUH 3a]a4;
- BBIYHMCIISATH TEOMETPUUECKHE
BEITWYUHBI (JUTHHA, YTO,
IJIOIA b, 00BbEM, TIOIIAIb
MOBEPXHOCTH ), UCIIOJIb3YS
U3Yy4EHHbIE POPMYIIBI U
METO/bI;
- OIEPUPOBATH MOHATHIMHU:
pSMOYTOJIbHAs CHCTEMa
KOOPJIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAUHATHI

3aJa4u,1a€T HEMOJIHbBIN OTBET,
TpeOYIOIIHMIT HABOSAIINX BOTIPOCOB
MIperoiaBaTelsi, BHIOOp alropuTMa
pelieHus 3a1a49d BO3MOXKEH TIPU
HaBO/JIAIIUX BOMPOCAX
npenogasareiisi. OueHka« 2y -
«HEYIOBJICTBOPUTEIHHOY
BBICTABIIICTCS 00 yUYaIOIIEMYCsl, eCITH
OH MMEET CYIIIECTBEHHBIC MTPOOEIHI
B3HAHUSAX OCHOBHOT'O y4eOHOTO
MaTepuaja MpakTHIECKON paboThI,
KOTOPBI ITOJIHOCTBIO HE PACKPBLI
coJiepKaHuEe BOIPOCOB, HE
CMOTOTBETUTDH HA YTOUHSIOIINE U
JIOTIOJTHUTEILHBIE BOIIPOCHI.
OOyuaromuiics qaér
HEBEPHYIOOIEHKY CUTYallUH,
HEIPaBUJILHO BBIOMPAET aIrOPUTM
JIEUCTBUI.

O1eHKa «5» - «OTIUYIHO»
BBICTABJIAETCS, €CIU JaeTCs
KOMIUICKCHAsI ~ OIICHKA
IpeJIOKEHHON CUTYallUH;
JIEMOHCTPHUPYIOTCS TIyOOKHE
3HAHMSI TEOPETHYECKOTO Marepuaia
U YMEHHUE WX MPUMEHSTH;
MIOCJIEI0BATEIbHOE, PABUIILHOE
BBITIOJTHEHHUE BCEX 3a/IaHU; YMEHHE
000CHOBAaHHOM3JIaraTh CBOU MBICIIH,
JIeJIaTh HEOOXOIMMEIC BBIBOJIEI.
Ouenka «4» - «XOpOIIO»
BBICTaBJISICTCS, €CIIH TACTCS
KOMILICKCHAs OIICHKA
MPEUIOKEHHON CHUTYallUH;
JIEMOHCTPUPYIOTCS TITyOOKHe
3HAHMSI TEOPETHUECKOTO MaTepuaia
U yMEHHE UX MPUMEHSTH;
TOCJIEZIOBATEIHLHOE, TIPABUIIBHOE
BEITIOJIHEHHE BCEX 3aJIaHUI;
BO3MOYKHBI €MHUYHBIE OIITHOKH,
UCTIPaBIIIEMbIE CAMUM
CTYJICHTOMITOCJIC 3aMEYaHUS
MpenoiaBaTelis; yMeHue
00OCHOBAHHO M3J1araTh CBOH
MBICIIH, JCNIaTh HEOOXOIUMEBIC
BBIBO/IBI.

Onenka«3»- «yI0BIETBOPUTEIHHOY
BBICTABJISICTCS, €CITU CTY/ICHT
JEMOHCTPHUPYET 3aTPYIHEHUS C
KOMIUIEKCHOU OIIEHKOU
MIPEAIOKEHHOM CUTYalINH;
HETOJIHOE TEOPETUIECKOE
o0ocHOBaHMe, TpedyroIiee
HaBOJISIIIIAX BOIIPOCOB

Orenka
pe3yJIbTaTo
B PpeIICHUS
CUTYaIlMOHH
BIX 3a/1a4

OrneHka
pe3yIbTaToOB
u
IIMCBMCHHO
ro ompoca




BEKTOpA, CKaJISIPHOE
MIPOU3BEJICHUE, YTOJI MEKIY
BEKTOpPaMH, CyMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOpA Ha
YHCII0; HAXOJUTh C IOMOIIBIO
U3y4EHHBIX (hopMyI
KOOpJMHAThI CEPEIUHBI
0Tpe3Ka, pacCTOSHUE MEXTY
JBYMSI TOUKaMU;

-yMeTb BBIOMPATh TTOIXO/ SN
U3YYCHHBIM METOJ JUTSl PeLICHUS
3a/1a4u, Pacro3HaBaTh
MaTeMaTuuecKue (haKkThl U
MaTeMaTH4eCKUe MOJICIH B
HPHUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUAX, B UCKYCCTBE; YMCHHUEC
HPHBOUTH IPHMEPHI
MaTeMaTUYECKUX OTKPBITUNA
POCCHUICKOI 1 MUPOBOM
MaTeMaTUYECKON HAyK1

YMETh IPOBOIUTH
uccie[oBanne QyHKIINU;
-CBOOOJTHO OTIEPUPOBATH
TOHSATHSMU: Y€THOCTH (DYHKIIUH,
HEePUOANIHOCTh DYHKIINH,
OTPaHUYEHHOCTDH (DYHKIIUH,
MOHOTOHHOCTb (DYHKITHH,
IKCTpeMyM (GYHKIIUH,

- BJIaJIETh 3HAHUSIMU
MOHSATUMHOTO anmnapara:
JBUKEHUE, NTapajlIeIbHbIN
MEPEHOC, CHMMETpPHUSI Ha
IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue
1o100us1, 1o/100HbIE PUTYPHI;
YMETh PaclO3HABATh PAaBHbBIE U
1o 100HbIE PUTYPHI, B TOM
quciie B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMETh
HCIIOJIb30BaTh T€OMETPUUECKUE
OTHOIIICHHUS, HAXO/IUTh
reOMETPUYECKHE BETHUNHBI
(nmuHAa, yroJ, TIomaIb,
00BbeM) MpH pelIeHu  3a/1a4d U3
JIPYTUX y4eOHBIX MPEAMETOB U
U3 peAIbHOM KU3HH.

MIPEero1aBaTesl; BHIIOIHSIET
3aJaHus MIPU TOJICKa3Ke
MIpenoaBaTes; 3aTpyAHsAETCS B
¢dbopmynrpoBke BbIBOAOB. OlieHKa
«2» - «HEYOBIETBOPUTEIILHO
BBICTABIISICTCS, €CJIHM JaHa
HETpaBUJIbHAS OLICHKA
IPEJIOKEHHON CUTYAlUU;
OTCYTCTBYET TEOPETUUECKOE
000CHOBaHME BBITIOJTHEHUS
3aJaHuMN.

Omnenka «5» - «OTIMYHON
BBICTABJISIECTCS, €CJIM 00yJaronuiics
BBINOJIHUI paboTy 6e3 ommnboK u
HEI0YETOB, IONMYCTUI He OoJee
OJTHOTO HEe/loueTa.

OueHka «4» - «XopoLo»
BBICTABIISICTCS, €CIM 00yUaIOIIUNACS
BBITMOJIHIII PabOTy MOJHOCTHIO, HO
JOTYCTUJI B HEW He OoJiee 0THOM
HEerpyOoii ommOKu U OTHOTO
Hej04eTa, WK He Oosee IByX
HEJI0YETOB.

Ornenka «3» -
«YIIOBJIETBOPUTEILHOY
BBICTABIIICTCS, €CITU 00YYaIOITHIICs
MPaBUJIBHO BBHITIOJIHUI HE MeHee
HIOJIOBHHBI paboThHI W
JOMYCTHII He Oojee ABYX IpyObIxX
OIIMOOK, MM He 0ojiee OTHON
rpy0oii u oJJHOI HerpyOoil OmuOKH
M OJHOTO HeJoYeTa, WIM He Ooliee
JIBYX-TpeX HErpyObIX OLIMOOK, N
OJTHOW HErpyOOH OIMMOKU M Tpex
HEJI0YETOB, WX IPH
OTCYTCTBHUHOIIMOOK, HO ITPU
HAJIMYUHU YEThIpEX-TISITH HEJI0OYETOB,
IJIOXO 3HAET TEOPETHUECKHUN
Marepuall, JOMyCKaeT HCKaKeHUe
(akToB.

Ouenka «2» -
«HEYIOBJIECTBOPHTEIHEHOY»
BBICTaBIISICTCS, €CIIU 00 yJaroIuiics
JOITYCTHJT YHCIIO OIIMOOK 1
HE/I04ETOB, IPEBOCXOASIIEE HOPMY,
MIPH KOTOPOW MOXKET OBITh
BBICTABJICHA OIIEHKA «3», WIN
€CITM TIPABIJILHO BBIITOJHIII MEHEE
TIOJIOBUHBI

paboTHLI.




5. Tumosble KOHTPOJIbHBIC 3aJaHUA UJIH UHbIC yqeﬁﬂo-MeToxmqecxne mMarTepualbl,

Heo0XoaMMbIe /1JIs1 OLIEHNBAHUSA CTeNeHU C(POPMHUPOBAHHOCTH KOMIIETEHIIHII B Mpouecce

OCBOEHUS Y4eOHOM T CIUTIIUHBI

Kommekt KOHTPOJIbHO-OLUCHOYHBIX CPCACTB BKIKOYACT B cebs neaarorudcCKuc

KOHTPOJBbHO-USMECPUTCIIbHBIC MaTCpUalibl, IPEAHA3HAYCHHBIC JI ONPEACICHUA COOTBETCTBUA (I/IJ'II/I
HGCOOTBCTCTBI/ISI) HHAUBHUIYaJIbHBIX O6pa3OBaTeJILHBIX IIOCTI/DKGHI/Iﬁ OCHOBHBIM IIOKa3aTCJIAM
PE3YIbTAaTOB IIOAT'OTOBKH.

K sx3ameny pomyckaroTcst 00ydaromuecs, CIaBIIne IPaKTHUECKHE 3a1aHMHs.
DK3aMeH IPOBOJUTCSA IO PACHIMCAHUIO CECCUU.

5.1. Ilepeyennb BONPOCOB /1JIsl MOATOTOBKHU K 3k3ameny (1 cemecTp)

1.

10.
11.
12.

1 Kopau u crenenu. KopHu HaTypallbHOW CTENEHU M3 4YMClia U UX CBoMcTBa. CTemeHu C
paloHaIbHBIMU NIOKA3aTENAMHU, UX cBOMcTBa. CTENeHU C NEHCTBUTEIBbHBIMU NIOKA3aTESIMU.
CBoiicTBa CTENEHHU C ICWCTBUTEIHHBIM MTOKA3aTEIIEM.

Jlorapudm. Jlorapupm umcna. OcHOBHOE jorapuMuUecKoe TOXIECTBO. JlecsTHuHbIe WU
HaTypanbHble Jorapudwmsl. [lpaBuma peiictBuii ¢ norapudmamu. Ilepexonq k HOBoMy
OCHOBAHHUIO.

[IpeobpazoBanue  anreOpanueckux  BbipaxkeHuil.  [IpeoOpazoBanue  palroOHaIbHBIX,
HPPAIMOHATLHBIX CTETICHHBIX, TIOKA3aTSIbHBIX U JIOTAPHU(PMUICSCKIX BBIPAKCHHIM.

Panuannas mepa yria. BpamartensHoe asukenue. CHHYC, KOCMHYC, TAHT€HC U KOTaHTEHC
qucia.

OcHOBHbBIE TPUTOHOMETPHUUYECKHE TOXAECTBA, (Gopmynbl HpubeneHus. CHUHYC, KOCHHYC U
TaHI'€HC CYMMBbl M Pa3HOCTH JABYX yrioB. CHHYC M KOCHUHYC JBOMHOro yria. ®opmysbl
noysioBuHHOro  yria. IIpeoOpazoBaHuss CyMMbl TPUTOHOMETPHUYECKMX  (YHKIMHA B
MIPOU3BEICHNE U IPOU3BEACHNUS B CyMMY. BbIpa)keHne TpUuroHoMeTpudecknx (QyHKIHMNA yepes
TAHT€HC TOJIOBHHHOIO aprymeHnTta. lIpeoOpazoBaHus MPOCTEHIINX TPUTOHOMETPHUUECKHUX
BBIPa)KCHU.

[Ipocreiimme TpUroHOMeTpUUECKUE ypaBHEHUs. PellieHrne TpUroHOMETPUIECKUX YPaBHEHUN.
[Ipocreiime TPUTOHOMETPUYECKUE M HEPABEHCTBA. APKCHUHYC, ApKKOCHHYC, apKTaHI€HC
qucha.

Oynkiuu. O0JacTh ONMPEEICHUs] U MHOXECTBO 3HaueHUM; rpaduk (QyHKIUH, TTOCTPOEHUE
rpadukoB QpyHKINN, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMHU.

CpoiictTBa  (QYHKIMU:  MOHOTOHHOCTb,  YETHOCTb,  HEUETHOCTb,  OIPAHUYEHHOCTD,
MePUOANYHOCTh. [IpoMexyTku Bo3pacTaHus U YObIBaHUSA, HauOOJblliee W HAMMEHbIIIEe
3HAUEHUS, TOUKH JIKCTpeMyma. ['padudeckas mHTeprperanus. [Ipumepsl (yHKINOHATHHBIX
3aBHCHUMOCTEH B peaibHBIX MPOIECCaX U SBICHUSX.

O6parnbie (ynkuu. OOacTe ompeAesneHuss U 00JacTh 3HAYCHUM OOpaTHOW (PYHKITUH.
I'paduk o6paTHOM QyHKIUH.

Onpenenenus GyHKIUN, X CBOMCTBA U rpadUKH.

OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.

[IpeoOpasoBanusi rpadukoB. I[lapamienbHbIl NMEpeHOC, CHUMMETPUS OTHOCHUTEIBHO OCEH
KOOpJIUHAT M CHMMETPHUS OTHOCUTENIbHO Hayajga KOOPAMHAT, CUMMETpPUS OTHOCHUTEIHHO
MPSIMOH Y = X, pacTsHKEHHE U CKaThe BAOJIb OCeH KOOpAMHAT.

5.2. IlepeyeHb BONPOCOB /IS MOATOTOBKHU K IK3aMeHYy (2ceMecT)

[IpuMmepsl UCIIONB30BaHUA IPOU3BOJHOM [UIS HAXOXKACHUS HAWIYYIIEro peuieHus B
NPUKIAIHBIX 3a7adax. Bropas mpousBogHas, ee reoMeTpuuecKuil U (U3HUECKUi CMBICI.
[IpumeHeHHe TPOM3BOAHOM K HCCIENOBaHUIO (YHKIMI M TOCTPOCHUIO TIpadUKOB.
Haxoxnenue ckopocTy Juts porecca, 3alaHHoro (opMyson 1 rpaukoMm.



2. IlepBooOpa3Has u uHTerpan. llpuMeHeHue omnpenereHHOro WHTErpaia A HaXOXKICHUs
wiomaan KpuBoduHeWHoW Tpanemmu. Popmyna Heiorona—IJleiiOnumna. Ilpumepsr
MPUMEHEHHUS UHTErpasia B (GU3MKE U T€OMETPHUH.

PaBHOCWIBHOCTD ypaBHEHUN, HEPABEHCTB, CUCTEM.

PanmonaneHbie, UppalMoOHaNbHbIE, MMOKa3aTeIbHble U TPUTOHOMETPUYECKHE YPABHEHUS U

cuctembl. OCHOBHBIE NIPUEMBI UX PEIICHHUs (Pa30KEHUE HA MHOXKHUTENHN, BBEIEHHE HOBBIX

HEU3BECTHBIX, [TOJICTAHOBKA, Tpa)UueCcKUil METO).

5. PaumonanbHble, UppalMOHAIbHbBIE, MOKA3aTENbHbIE U TPUTOHOMETPUUYECKUE HEPABEHCTBA.
OcHoBHbIE TIpHEeMbl UX pemieHus. Vcnonb3oBaHue CBOMCTB M rpadukoB (YHKIUN Hpu
pEllIeHNUN ypaBHEHUN U HepaBeHCTB. Metoa uHTepBasioB. M300paxkeHre Ha KOOpJUHATHON
IUIOCKOCTH MHOXXECTBA PELICHUI YpaBHEHUU U HEPABEHCTB C JABYMS MEPEMEHHBIMH U UX
CHUCTEM.

6. Bepumnsl, pebpa, rpaHu MHOrorpaHHuka. Pa3zseptka. MHororpansble yribl. Bimykibie
MHOTOrpaHHuKu. Teopema Ditnepa.

7. Tlpusma. [Ipsimas u HakioHHas npusma. [IpaBunbHas npusma. [lapamnenenunen. Kyo6.

8. TMupamupa. IlpaBuibHas nupamuga. Y ceueHHas nupamuaa. Terpasap.

9. Cummertpuu B kybe, B apasuieienurne/ie, B Mpu3Me U MUpaMu/e.

10. Ceuenus xyba, MpU3MBbI ¥ TUPAMUIBI.

11. Hunuaap u KoHyc. YceueHHBbIH KoHyc. OcCHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CEUEHUS U CEUEHUS, TapaJIIEIIbHBIE OCHOBAHMUIO.

12. O6bem u ero uzmepenue. nterpanbuas Gpopmyna oobema.

13. ®opmyner ob6bema KyOa, MPSMOYTOJBHOTO NapajUieNienuIena, MPU3Mbl, THIHHIPA.
®opmynbsl 00beMa mUpamMuibl U KoHyca. OpMyIbl TUIOMIAM MOBEPXHOCTEH IMJIMHApPA U
KoHyca. @opMyIbl 0ObeMa mapa u Iiomaan chepsl.

14. Tlomo6wue ten. OTHOIICHHS TUIOIIAICH TOBEPXHOCTEH U 00BEMOB IMOJOOHBIX TEll.

Hw

OneHuBaHue pe3yabTaTa 3K3aMeHa o qucuuiuiie «Marematuka» (1cemectp)

OCYIIIECTBIISIETCS] B COOTBETCTBUH CO CJIEAYIOIIMMU PEKOMEHJAIUSIMU:
B Cllyyae MpPOXOXKJEHHs aTTeCTallud B NMHUCBMEHHOH (opme 3ajaHue CUMTACTCS BBITOJIHEHHBIM
BEPHO, €CJIM CTYAEHT BbIOpal MpaBWIbHBIA MYyTh PEIICHUs, W3 NMHCbMEHHOH 3alluCH pPEeLICHUs
MIOHSITEH X0/l €70 PACCYXACHUM, IIOJy4eH BEPHBII OTBET.

Jlia monmydeHus: OTMETKU «3» JIOJKEH MPaBUIBHO BBHINOJIHUTH HE MEHee 6-7- 3aJaHuil.
OtmeTKa «4» BBICTABIISIETCS NP BBINOIHEHUH §8-9 3amanuii. OTMmerka «5» craButces 3a 10-11 BepHO
BBIMIOJTHEHHBIX 3a/1aHUH.

Bapuanr 1
57 - 14
1)Ynpoctute BhIpaxkenue : % -
dx+22
A
3

2) Haiinute KOpeHb ypaBHEHUS:

log, 25+log, 0,64

3) Berumcaure: ¥ ¥

3
Sr—x <0

4) Pemmte HepaBeHCTBO X<

5) Pemure ypaBHEeHHE 2sin x—~{3=10

1
3x+lﬂ,2 S

6) Pemmre HepaBeHCTBO 27



25.4°8% _on0_15x
go5oes 10 _ o glessS

7) Pemwre ypaBHeHUE

8) BprunciuTe 3HaYCHHE BBIPAKCHUS

9) Pemute ypaBHEHHE 107 - ?(m) —230=0

3cos(m— B) + sin( % +B)

10) Haiigure 3HauCHUE BBIPAXKEHHS cos(p +3m)
12
. N . 7 -
11) Haiigute 3HaYCHUE BHIPAKCHUS sin® 37% +sin 127",
BapuanT 2

2.5 08
1) Vupocrure BelpakeHne 2 3R

sf
2) Beruucioute 0,00001. 32 :

3) Berunciure lg 500-1g 0.5

x+1 _

—-—=
4) Pemnte HEpaBEeHCTBO X —4x

5) Pemure ypaBHeHue J3tgx+1=0 .

1 OT.Q—K < L
6) Pemnre HepaBeHCTBO 100 |

logge
7) Pemute ypaBHeHHe 45 7% =12x-15

107 - 7(/T0) 30 =0

8) Pemnte ypaBHEeHHE

logys5 _ logyovs
9) Berunciute 3Hau€HUE BBIPAKEHUS 3157 - 1447

3cos(m— B) + sin( % +B)

10) Haiiqure 3HaYeHME BBIPAKEHUS cos(p +37)
I 2

“_

11) HaiinuTe 3Ha4YeHHE BBIPAKCHUS sin® 37" +sin® 127",

OnenuBanue pesynpraTta »3K3aMeHa 1o JucuumuimHe «Martematuka» (2 cemecTp)
OCYIIECTBIISIETCA B COOTBETCTBHH CO CIEYIOIIMMH PEKOMEHIALUSAMMU:
B Cllyyae MpPOXOXKJEHHs aTTeCTallud B NMHUCBMEHHOH (opme 3ajaHUe CUUTACTCS BBITOJHEHHBIM
BEpPHO, €CJIM CTYAEHT BbIOpal MpaBWIbHBIA MyTh PEHICHUS, W3 MHCbMEHHOM 3alluCH pPEeLIeHUs
MIOHATEH X0/l €r0 PacCyKIAEHUH, IIOJy4eH BEPHBIN OTBET.

Jlnst monmydeHuss OTMETKH «3» JOJDKEH IPABWIBHO BBIIOJIHUTH HE MEHee 4- 3a/JaHuil.
OtmeTKa «4» BBICTAaBIISIETCS NPU BBINOJIHEHUHU 5-6 3amaHuil. OTMeTka «5» craBUTCA 3a 6-7 BEPHO
BBIIIOJIHEHHBIX 3aJJaHUM.



BapuanT 1

1. Ha PHCYHKE U300paKeH rpadux ¥ — Srix) [POU3BOIHON
byHKIIUN f (IJ : olpesiesIeHHON Ha uHTepBaie (—3; 19). Haiiaure xonnyecTBo TOUYEK
MakcumMyMma (yHKIIUH ! (IJ * IPUHAIJIeKAIUX OTpe3Ky [—2; 15].

YA A=)
N
/ \ 5

25
y=—+x+25
2. HaiiguTte Touky MUHUMYMa QYHKLINAN x .

g .
3. Haiigure nponssoanyto Gyskmun ¥ = 10 —sin x

= fix
4. Ha pucyske n306paxens! rpadux GyHKimm » it }I/I KacaTesbHas K HEMY B TOUKE
Xo. Haligure 3HaYeHUe MPOU3BOAHON B TOUKE Xp.

X
T

S

~

1 3
- \
0] lix

5. B npsMom mapauienenuresne CTOpOHbBI OCHOBaHMS PaBHBI 2 ¢M U 8 cM, 00pa3yroT
yron 30° . HaifTi IONHYIO MOBEPXHOCTb MApalUICNeINIIeNd, eCIH ero OOKOBAs
NOBEpXHOCTh paBHa 200 M2,

6. B mpaBuiibHOI ueThipéxyronbHoit nupamuae SABC/] Touka O-11eHTp ocHOBaHus, S —

BepiinHa, SB = 13, AC = 24. Haiinurte nnuny otpeska SO.

Vin

7. Haiinure 06bem V yactu KoHyca, H300pa’keHHOM Ha pUCcyHKe. B oTBeTe yKaxkute



Bapuanr 2 ‘
1. Ha pUCYHKE U300paKeH rpapux ¥ = flx) — [POM3BOTHON
byHKIMH f(xj-onpez[eneHHoﬁ Ha wuHTepBaie (—3; 19). Haiinure KOIWYECTBO TOYEK
MakcuMyMa (QyHKIIUU ! (I ,] ' IpUHAJJIeKAIUX OTpe3Ky [—2; 15].

YA A=I"[x)
N
/ \‘ N
1
B lol1 // \WEIE
AN/ \ N\ |/
WV N
RERE
25
y=—+x+125
2. HaiinuTte TOUKy MUHUMYyMa (DyHKIUU X .

3. Haiizure mpom3BoxHYIO GYHKIMHA Y = 6X—COSX.

4. Ha pucynke u3o0paxensl rpapuk GyHkuuu ¥ = 7{x) 1 KacaTeJlbHasi K HEMY B TOUKE Xo.
Haitaure 3HaueHne MPOU3BOAHON B TOUKE Xo.

y.* l

i1

5. B nmpaBunbHOM yeThipéxyronbHoi mupamuae SABCJ] Touka O — 11eHTp OCHOBaHMsI, S —
BepmuHa, SO = 8, B/l = 30. Haiigute 60oxoBoe pedpo SC.




6.ABCDA;B;C;D; — mpaBunpHas npuzma. AB = 6¢cm, AA;= 8cm.Haiitu yron Mexmy mpsMbIMu
AA; n BC; miomaaps moiaHoM NOBEPXHOCTH MPU3MBI.

/
7.Haiigute o6beM V yactu nunuuapa, n300pakeHHOM Ha pucyHKe. B oTBeTe ykaxure Vim,

3.2 Tekymuii KOHTPOJIb YCIIEBAEMOCTHU
BxonHOM KOHTPOJIb 3HAHUI

Bapuant 1
Ne 1. BBITOITHUTE NE€HCTBUA:

2a+28B 1 1
TS

Ne 2. Pemnth ypaBHEHUE :
a) 4-53x+25)=3x+9)5
6) 7X°+9x+2=0

No 3. Peinth cucremy ypaBHEHU :

a) x+y=1
x+2y=0

6) -y=-1
+y=1

Ne 4. Peminth cuctemMy HEpaBEHCTB :
2x—1 20
{15 -3x =20
Ne 5. Peminth HEpaBeHCTBO
3 —2x—1<0
Ne 6. IToctpouts rpaduk pyHKINN
y=-x"+6x-5
Ne 7. Pemnth 3amauy: Anapeit crapiie Onera Ha 4 rona, a Oner crapiie bopuca B 1,5 pasa.
Bwmecte um 36 sietr. CKOJIBKO JIET KaKI0MY U3 HUX 7

Ne 8. Haiiti cymMmMy N miepBBIX WieHOB apudMeTHdeckon nporpeccuu 6, 3, 0, -3, ..., ecnm
n=14.

Bapuanr 2
No 1. BoinonHUTh AEHCTBUS:
L S
2o
Ne 2. PemntTs ypaBHEHUe™
a) 4x—5,5=5x—3(2x-1,5)

6) 5x°-8-4=0
Ne 3. Pemnth cucreMy ypaBHEHM :



a) x-3y=-1
-y =4

0) X2 — 4y =35
+y=4
No 4{PCH_II/ITI> CHUCTEMY HEPABEHCTB :

dx+2 <0
7T—-2x >0

No 5. Pemiuth HEpaBEHCTBO
2%+ 5x—3>0
Ne 6. [TocTpouts rpaduk GyHKIUN
_ 2
y=-x"-2x+3
No 7. Pemnthb 3anauy: BoBa crapiie Apréma Ha 3 roza, a ApTém crapiie Asekces B 2 pasa.
Bwmecte um 33 roga. CKoOJIBKO JIET KaXOMY U3 HUX ?

Ne 8. Haiftu cymmy N nepBbIX 4WiIEHOB apudmeTHueckoil nmporpeccun 16, 13, 10, 7, ..., ecnu
n=11.
Kpurtepuu orieHKH KOHTPOJIbHON PaOOTHI
3ananus basnbl [Ipumeuanue
1-8 10 Kaxx b1t npaBuibHBIN OTBET 1 Oain

MaxkcumanbHbiit 6ait 3a padboty — 10 6annos

[IIxana mepeBoja 6AIJIOB B OTMETKHU

TMETKA Yucio 6amioB, HEOOXOAUMOE IS TIOJTYYCHUS! OTMETKH
« 5» (OTIIUYHO) 10-9
« 4» (xopor1o) 8-7
« 3» (YIOBJIETBOPUTEIHHO) 6-5
« 2 « (HEYJJOBJICTBOPHUTEIIHHO) MeHee 5

BrlunciieHne 3HaueHUi BBIPAKEHUN. YPAaBHEHUSI W HEPABEHCTBA.

L[eJ'IBI IMPOBEpPKa 3HAaHUM U MMPaKTUYCCKUX YMCHHﬁ 06yanOIHI/IXC}I.

1 BapuaHnt
0,725+ 0,6 +l + 11
Al. Beruucnure: 40 20 0,25.

0,128 - 61 —0,0345: 3
4 25

A2. Pemiuth ypaBHEHHUS:

1) 2x2 +5x-1=0;  2)3x’=x; 3) 4X2_1—3X:2=1.
Bl. Pemutes HepaBeHcTBa:
1) 4-2x<1-(4x-1); 2) 25X_120.
2X+5y =15
B2. Pemuth cucreMy ypaBHEHMMA: .
X—2y=3

C. Pemute ypaBHEHHUS:
1) 5-(x=1)? =3-4x+5x*; 2) Jx+2=x.
2 BapuaHT




0,425+ 0,9 +l + E 1
Al. Beruncnure: 3 40 220 C—.
05-1°-0023: = 4
5) 25
A2. Pemiuth ypaBHEHUS:
1) 4% —5x—6=0: 2)-3*=x: 3) 4X3‘1_ 3X6+2 1
B1. Pemuths HepaBeHcTBa:
2x+1
1)2(1-x)>5v—(3x+2); 2) 5“ >0,
. X+5y =15
B2. Pemuth cucremy ypaBHEHMIA: .
3X—2y=-6

C. Pemure ypaBHeHus:
1) 5-(x+2)* =3-4x+5x*; 2) Jx-1l1=x.

Kputepuu o1ieHKM KOHTPOJIBHONW PabOThHI

3ananus basnbl [Ipumeuanue
Al -A2 4 Kax b1t npaBuIbHBIN OTBET 1 Oayn
B1- B2 6 Kax b1t mpaBuiIbHBIN OTBET 2 Oasuia
C 6 Kaxx b1t mpaBuiibHBIN OTBET 3 Oaiuia

MaxkcumanbHbiit 6ai 3a paboty — 16 6annoB

[IIxana mepeBoja 6AIJIOB B OTMETKHU

TMETKA Yucio 6amioB, HEOOXOAUMOE IS TIOJTYYCHUS! OTMETKH
« 5» (OTIIUYHO) 16 - 15
« 4» (xopor11o) 14 -13
« 3» (yIOBJIETBOPUTEIHHO) 12-10
« 2 « (HEeYAOBIETBOPUTENHHO) meHee 10

CpoiicTBa GyHKIMH M UX TpaduKH.
[lens: mpoBepka 3HAHUW U MPAKTUYECKUX YMEHUM OO0yJaronuxcs.

X = x

A)1).b)2)B)3)I) 4).
A2. Haiinute obnactpb onpenencuus pynkuun Y =vV4x-1

1 BapuaHT
Al. Kakoii u3 rpadukoB, n300pakeHHBIX Ha pUCYHKax 1) —4) 3amaer GyHKIMH
T A L
3 4
N

1
A) x>2;Bb)x<2; B)XEZ; N x<2.




A3. Tlo rpaduky pyuxun y = f(X) ykaxkure Y

a) o0nacTh onpeneneHus QyHKIUY, 5

0) HynH QYyHKITUH; N

B) IPOMEXYTKM  ITIOCTOSIHHOTO  3HaKa T
byHKINY; / :

r) TO‘.IKI/I MakCHMymMa W MUHHMYyMa P ' -
byHKIINY,

1) IPOMEXYTKH MOHOTOHHOCTH;

€) HanOoJIbIlIee U HAMMEHbBIIICE 3HAUCHUS 4

byHKIUY; 5

) 001acTh 3HaYCHUHN (QYHKIIUH.

A4.Cpenu 3a1aHHbIX GYHKINN YKKUTE

YETHBIE .
1) y=2x% 2) y=\/;; 3) y=5x;
A) Hu3); Bb) 1) B) 3).
. 2x+1
B. Haiigure oGmacts onpenenenus QyHKIHN y = x-1)
X(X—

C. Iloctpoiite rpapuk GyHKIMH Y = X —4x +3 u YKa)KUTE €€ CBOWCTBA.

2 BapuaHT

Al. Kakoii u3 rpaukoB, n300pakeHHBIX Ha pucyHkax 1) —4), 3agaet pyHKIMI0?

¥
I
|

X X

v

¥
A)1). b) 2). B) 3).

A2. Haiimute obnacts onpeaeneHust QyHKIUH Y =

9-3x
A) x>3; b) x<3;B) x>3; I') x<1/3.

I) 4).

A3. o rpaduky pynkmun y = f(X) ykaxwure:

a) 0051acTh ompeneaeHus] PyHKINH;

0) Hy1M QyHKIMH;

B) IPOMEXKYTKH TOCTOSSHHOTO 3HaKa

GbyHKIIY;

') TOYKH MaKCUMyMa U MUHUMYyMa

N OB O

GbyHKIIY;

1) TPOMEXYTKH MOHOTOHHOCTH;

€) HauOOoJIbIIICE M HAMMEHBITICE

3Ha4YCHUS (QYHKIINH,

) 00J1acTh 3HaUEHUH (QYHKIMH.

A4. Cpenu 3a1aHHBIX QYHKIIMA YKOKUTE HEYETHBIC.

) y=22 2 y=§; 3) y=5x.

A) Du3); B) 2); B) 2)u3); I 3).




B. Haiigure oGnacts onpeneneHust QyHkouu y =

2+ x?

X(x—5)

C. ocrpoiite rpadhuk QyHKIUU Y = X*-2x+1u YKaXXUTE €€ CBOMCTBA.

Kputepuu o1ieHKM KOHTPOJIBLHOW PabOThI

Samanus bamner [Ipumeuanue
Al — A4 10 Kaxnip1ii mpaBuiibHbIN oTBeT 1 Oamn
B 2 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiuia
C 3 Kaxaplii mpaBrIIbHBIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 15 6amios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

OTmeTka Yucno 6amioB, HEOOXOAUMOE ISl TIOTYYCHUSI OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIILHO) 11-10
« 2 « (HEeYAOBJIETBOPUTENIHHO) meHee 10
OTBETHI K 33/IaHUSIM
1 Bapuanrt 2 BapuaHTt
Al |B)3 A)l
1 b) x<3
A2 |B)x> 1
a) xe[-3:5]; 6)-2; 4; B) y> 0 mipu a) xe[-3;4];6)-2; 1;8) y> 0 mpu
xe(-2;4); y<Ompu xe[-3,2)u(45]; | xe[-3-2)uL4];y<0mpu xe(-2;1);
DxXmax = 0,2; Xmin = 1; 1) 0 npu I)Xmax = 2; Xmin = - 1; 1) ¢ T npu
A3 e[-30]ult;2]; d L mpu xe[01]u[2;5]; | xe[-12]U[3;4]; b I npu
€) Yuans = 03 Y namn = - 1; xe[-3-1]u[23];
x®) ye[-16]; €) Yuans = 25 ¥ vamu = = 3
) yel-3:2];
A4 | B)1 B) 2)u 3)
B |x=#0;x=1,; x#0;x#5 ;
y=xX—4x+3=(x-2)°"-1 y=xX—2x+1=(x-1)°
1)Xe R; 2) ye[—1;+ oo]; 3) byuknus 1)xe R; 2) ye[—0;+ oo]; 3) pynkums
oOuiero Buaa; 4) y > 0 npu oOuiero Buaa; 4) y > 0 npu Bcex x Kpome
¢ xe(-01)u(3+o); y <0mpu xe(L3); 1;5) ¢ T mpu xell; +);
5 ¢ T npu Xe[2;+oo); $ ¥ npu $ ¥ npu Xe(—oo;l];
xe(—o0;2];

CreneHHas U NoKa3aTejbHasi PyHKUMU

1. Haiitu o6sacTh onpezeneHus CTeneHHoW QyHKINN Y = V2x2+3x—2.
2. PemmTh UppallMOHAIBHOE YPABHEHHE:

a)V2x —5=2-x;
6) V1 —2x -V13 + x =Vx + 4.

3. PemnTh nppanroHaIbHOE HEPABEHCTBO:

V25 —x2 > 4.

4. CpaBHUTD yuCHa :

oo8




6) 12718 u 12722
5. Pemnuts ypaBHeHHME:!
a) 5 = 125",
6) 3* - 37 =-78;
2x%- 4
1
B) 11 = 1
r) 777 -87+1=0.
6 Pemuth HEpaBEHCTBO:

a) (§)2X+1 S 1’
6)9* +3*~ 12 > 0.



5.3. TunoBble KOHTPOJIbHBIC 32JaAHNS 1 KPUTEPHHU OLlCHHBAHNS
KonTpoubHas Touka Nel
Jlorapumuueckne ypaBHEHHs U HEPAaBEHCTBA.

Llenp: mpoBepka 3HAHUN M TMPAKTHUECKUX YMEHHH O0y4aroIuXcs.
1 BapuaHT
Al. Yopoctuth BbeIpakeHue W Haiti x. Igx=1g8+2I1lg5-1g10 -1g2
1) 10; 2) -1; 3)-10; 4)0.
A2 Haiinure xopenb ypaBHeHusi 10g 2(3x +1) =3
1) 11; 2)1; 3) -10; 4) %

A3. YkaxuTe NPOMEKYTOK, KOTOPOMY TIPUHAICKUT KOPEHb YPaBHEHHSI
logs (4—x)+logs2=1
1(-3;,-1):2)(0;2);3)[2,3];4) [ 48]

A4. Haiinute cymmy KopHeit ypasrernust 1095 X° = log; (9% — 20)
1)-13; 2)-5; 3)5 4)09.

AS. Pemnte HepaBeHcTBO logz(4—2x) =1

1) (-0;0,5152) (-00;2];3) [ 25+ 0); 4) [ 0,5; +0).
B1. Pemure HepaBerctBo log;(3x+2) = log, (x—1)

1)(1;+0); 2)(-@;—% 1;3)[-1,5; —%]; 4) peuieHni HeT.

B2. Pemute Hepasenctso log, (6—3x) >-1
9
1) (-10; +o0 ); 2) (005 10 ); 3) (-1; 2); 4) (-0,1; 20 ).
C. HaiinuTe 4YHCIO IEIbIX OTPHIATEIbHBIX pEIICHHH  HEPaBEHCTBA
lg(x+5) < 2-1g2
1)5; 2) 4; 3) 10; 4) HA OJTHOTO.
2 BapuaHT
Al. Yopoctuth Belpakenune u Habtd x: Igx=1g12-1g3+ 2lg7 -1gl4
1) 14; 2) -1; 3)-10; 4)O0.
A2 Haiiqure kopeHb ypaBHeHus 10Qs5(2x-4) =2
1) 11; 2)14,5; 3) -10; 4) % .
A3. YKaxuTe MPOMEXKYTOK, KOTOPOMY TIPHHAUICKUT KOPCHb YPABHEHHUS
10g0'4 (5 —2x ) — 10g014 2=1
1) (-0;-2);2) [-2,1];3) [ 1;2];4) (2; +o0).
A4. Haiiaute cymmy KopHe#t ypaBHenus Ig (4x—3)=21gx
1)-2; 2) 4, 3) -4; 4) 2.
AS5. Pemure HepaBeHCTBO logg (5 —2x) > 1
1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + o0).

B1. Pemute HepaBeHCTBO log 1 (4x-2) <log 1 (3x +1)
3 3

1)(3;+o); 2)(-00;—% 1;3)[-1,5; —% ]; 4) pereHwmii HeT.

B2. Pemmre Hepasenctso log, (1-1,4Xx) <-1.
3

1) (0,5; +o0); z)(-w;—g); 3)(14:2); 4)(057).

C. Haiinute wumcio uenbix pemieHud  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeUHO MHOTO; 4) HU OJHOTO.

Kpurepuu o1ieHKH KOHTPOJIbHON paboThI

3aganus ‘ Bamner ‘ [Tpumeuyanune




Al —-AS 5 Kaxip1ii mpaBuiIbHbIN oTBeT 1 Oamn
B1-B2 4 Kasxprit mpaBuibHBIN OTBET 2 Oaiia
C 3 Kaxiplif mpaBuiIbHBIN oTBeT 3 Oania

MaxkcumanbHbiil 6aiu1 3a paboty — 12 GannoB

[IIxana nepeBona

OaJUI0B B OTMETKHU

OTmerka Uucno 6annoB, HEOOX0AUMOE JIsl TOTYYEHHSI OTMETKHU
« 5» (OTIIMYHO) 12 -11
« 4» (xopormio) 10-9
« 3» (YIOBJIETBOPUTEIILHO) 8-7
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 7

OTBeThI K KOHTPOJIbHOH paboTe

1 Bapuanrt 2 BapuaHTt
Al |1)10 1) 14
7 2) 14,5
A2 | 4) 3
A3 | x =2;[2;3] (3) x =2,1;(2; + ) (4)
A4 | x1 =4; x, =5, 4+5=9; (4) x1 =1, x, =3; 1+3=4;(2)
A5 |x € (-;0,5] (1) x € (-o0;-1,5) (1)
Bl |x e (1; +o) (1) x € (3; +)(1)
B2 xe(12E) x € (- oo —g) 2
Cl |xe (-5;45], x=-4;-3;-2;-1.(2) x e (2;7], x=-3;4,5;6;7. (1)

KonrpoJjbHas Touka Ne2
Tpuronomerpuyeckue npeoOpa3oBaHUsI BBHIPAKEHUH.

enp: mpoBepka 3HAHWN M MPAKTUYCCKUX YMEHUH OOYJaroIIMXCS.

1 BapuaHT
Al. Berauciure: Sin 30°
3 2
1)0,5; 2) 1; 3)£; 4)£.
2 2 I
A2. Ha xakoM U3 uyepTexelt n300paxéH rpapuk GyHKIuM y = cos(x + E)
Puc 1 Puc 2
\ N1 \ 7 B N N 7 0 O 4 i " 7
N AN AN A P S5 - O A g A
y B 4 4 -1

Puc 3

Puc 4



A3.Haiinute 3HaueHue Beipaskenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

14, 2) -4 3)6; 4) a2
A 4. YnpocTtute, HCTIONB3Ys (POPMYIIBI TPUBEACHUS: COoS(mt-0)-COS(2m-ar)+CoS*a
1) 2cos?a;  2)1; 3)0; 4)2sin?q.

AS. Tloctpoiite rpaduk ¢yHkmum Y = 3SiNX U yKaKXUTe O00JIACTH ONPEACICHHUS
1 00nacTb 3HA4YEHUH (YHKIHH.
A6. Onpenenute 3HaK BeIpaskeHus: Sin110°-cos 110°
1) +; 2)-; 3)0; 4) HeT BEpHOTO OTBETA.
B. [Ilo 3aganHoMy 3Ha4€HHUIO TPUTOHOMETPUUYECKON PYHKIIMU, HAlAUTE 3HAYCHHE

. T
ctg a, ecnu Sin 0=0,8 u E <a<m.

C. JlokaxxuTe TOXKIECTBO:
2sin® «

. =192a
tgo - (cos® o —sin? &) J
2 BapuaHT
Al. Beruucnure: cos 30°
2
1)0,5; 2) 1; 3) ﬁ ; 4) £ .
2 2 11
A2. Ha xakoM u3 uepTexeil n300paxéH rpaduk GyHKIHU y = CoS(x - E)
\ N\ N N\ n
/ /1 N /1N, /1 N 4R N
s <ba/-4= -ibs \s b=/% o) 05 E I _“1 —f= ‘”\“)1 -ipe = -—{/ o= Zl\xj( 2= 1:\-
4 " / -
Puc 1 Puc ‘2
,\ : — e 3 lL / M / Y .-’/ b /
WP FEE 8 <tpS- 9% = = e % ! Oy i, 98 \-{s(_;;{ ks —:\Qa_‘;f aks © \Q;)t" ke ::\{;' _}t" 2ks
Puc 3 Puc 4
A3.Haiinure 3HaueHue BeipakeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°
1)4; 2) - 4; 3)6; 4) 42 -
A 4. YrpoctuTte, UCIIONIB3YS GOPMYIIBI TPHBEICHHUS: sin (n-a)-cos(% - 0)+C0S0l
1) 2cos?a;  2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpaduxk ¢yHkimu Y = 1+ COSX W yKaKHTE 00JIaCTh OMpeneNeHUus W

MHOKECTBO 3Ha4eHHH (DYHKIUU.
A6. Onpenenurte 3HaK BeIpaskeHus: Sin100°- cos 100°.
1)+ 2) -; 3)0; 4)HET BEPHOTO OTBETA.
B. Tlo 3aganHOMY 3HAYEHHUIO TPUTOHOMETpUUECKON (DYHKITNH, HailuTe 3HAYeHHE 1 o,

T
ecim Cos o= 0,8 u E<a<n

C. JlokaxXuTe TOXKIECCTBO:




2cos’ o -tgo
sin® ¢ — cos® &«

=-1g2a

Kputepuu o1ieHKM KOHTPOJIBHOW PabOThHI

3anaHus baiel IIpumeyanue
Al - A6 6 Kasxnprit mpaBuibHBIN 0TBET 1 Gamn
B 2 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia
C 3 Kaxplil mpaBIIIbHEIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 11 Gamios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

Otmetka Yucno 6amioB, HEOOX0AUMOE AJIs TOITYYEHUS] OTMETKH
« 5» (OTAMYHO) 11-10
« 4» (xoporto) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEeYAOBIETBOPUTEIHHO) MeHee 6

OTBeThI K KOHTPOJIbHOMN paboTe

1 Bapuant 2 BapuaHnt
Al 103 3) V3
2

A2 | puc 4 puc 2
A3 |1)4 3)6
A4 |3)0 2) 1
A5 [xeR;ye[-3;3] xeR;ye[0;2]
A6 |2)- 2) -
B | .3 3

4 4

KonTposabHas Touka Ne3
UccnenoBanne (QpyHKIMHM C TOMOIIbIO MPOU3BOIHOM.

[lenb: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHUH OO0YyYaroIIuxcs.
1 Bapuant

VYposens A.

Al. CKOIbKO HHTEPBAIOB YOBbIBaHHS HMeeT QyHKUus f(x) = X3 - 3x?
A.1. b2. B.3. TI.HwuoxgHoro

A2. CKOJIBbKO KPUTUYECKHX TOUYEK uMeeT QyHKuusa f(x) = x>~ 9x% +15x?
A.2. b.1. B.3. I'. Hu ognoit

A3. 3HadyeHue QyHKUUU y = —x% +4x+2 BTOUKE MakCUMyMa pPaBHO...
A.0. b2. B.6. T'8.

A4. Touxoit Mmakcumyma pyHKIMH f(x) = 16x° + 81x* — 21x—2  sBsieTCH. ..

A.-1. B35 B.-3. TI.-35.



Yposens B.
B5. Jlana ¢ymxkums  f(X) = X° — 3 — 6. Haiifure NPOMEXYTKH BO3pacTaHhsi M yOBIBAHHS

byHKINN.
Yposens C.

C6. UccnenyiiTe ¢ MOMOIIBIO IPOM3BOAHONH (yHKIHIO  f(x) = x° —3x* —9x u mocrpoiite
e€ rpaduk.

2 BapuaHT
VYposens A.

Al. CKOJIBKO HHTEPBANIOB BO3pacTaHmsi nmeer GyHKms f(x) = x° — 3x??
A.1. b.Huomnoro. B.2. TI.3
A2. CKOJIbKO KPUTHYECKHX TOUCK UMeeT GYHKIus  f{x) = x° — 6x° + Ox

A.Huognoii. b.3. B.1. T.2.
A3. 3HadyeHue QyHKLIUU y = 2x* - 8x+ 11 BTOUKe MUHUMYyMa paBHO...

A.0. Bb.S5. B.2. I'3.

A4. Toukoii MuHUMYMa QYHKIHH f(X) = 16x° + 81x? —21x— 5 sBIsiercs. ..
1
A. re b.25. B.-3. TI.-1.

Yposens B.
B5. Jlana dymkmums  f(x) = X - 3x + 2. Haiiqure NpOMEXYTKH BO3PACTAHHS M YOBIBAHHS
byHKINN.

VYpogens C.
C6. UccnenyiiTe ¢ MOMOIIBIO MPOU3BOJHOM (PyHKIMIO f(X) = X -3x +1m NIOCTpOHTE €€

rpaduxk.

Kputepun o1ieHKM KOHTPOJIbHOW PabOThI

3agaHus banner IIpumeuanue
Al - A4 4 Kasxnprit mpaBmibHBIN OTBEeT 1 Gamn
B5 2 Kaxapiii mpaBuiibHBIN OTBET 2 Oasia
C6 3 Kasxniprit mpaBmiibHBIN OTBET 3 Oaia

MaxcumanbHblil 0ani 3a padory —9 Oanos

[IIxana mepeBoa 6AIJIOB B OTMETKHU

OTMmeTKa Uwucio 6amoB, HEOOX0AUMOE JJIS TOTYyYEHUsT OTMETKH
« 5» (OTAMYHO) 9-8
« 4» (xopor1Io) 7-6
« 3» (yIOBJIETBOPUTEIBHO) 5-4
« 2 « (HeyIOBIIETBOPUTEIHHO) MeHee 4

OTBeTHI K KOHTPOJIBHOMN paboTe

1 Bapuant 2 BapuanTt
Al | A.l B.2.
A2 | A2 2.
A3 | B.6. I'3.




r.-3,5. 1

A4 A.g.
BS $ T npu Xe(—oo;—l]u[l;+oo); o4 |¢ T npu Xe(—oo;—l]u[1;+oo); ¢ 3 mpu

npu Xe[—l;l]; XG[—lil];
AY Ay

C6 3 / - 1,5 / R
- 2/ -1 5 T ox x
-1,25 X

KonTpoabHas TouxaNed
O0BbEMBI MHOIOTPAHHUKOB.

Llens: mpoBepka 3HAHUW W MPAKTUYECKUX YMEHHUM OOYyYarouiuxcs.
VYposens A.
Al. Kakoit He MoxkeT ObITh Tipu3Ma’?
A. [lpsimoit; b. Haknonnoii;  B. IIpaBunbHOM; I'. Yceuennoii.

A2. Kakas ¢hopmMyna ucnons3yeTcst JUisl BRIYUCIEHUs oObeMa npu3Mbl, rae R — pannyc ocHoBaHus,
H — BrICcOTA:!

A. %SMH; . 7R*H ; B.S,, H; . %H(S+Sl + sslj.
A3. Ha3oBure, kakas ¢urypa He sIBJISCTCS MPaBHIbHBIM MHOTOIPAaHHHKOM.

A. Ky6; b. Honexarap; B. Oxrasap; I'. ITapannenenumne.
A4. Pebpo kyba paBHO 2 cM. Beruncnute cymmy JUTHH Beex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cMm.
AS5. TInomans rpanu Kyba pasHa 16 cm? . Berauciure ero o0bem.

A. 24 cm®; B. 48 cm®; B. 56 cm®; [.64cm.

A6. CymiecTByeT M MpU3Ma, Y KOTOPOH TOJBKO OJHO OOKOBOE pPeOpO NEepIEeHIUKYISIPHO
OCHOBaHUIO?
A. [a; b. Her.

Yposens B.

B7. U3 Bepmmnbl B kBampara ABCD co cTopoHOid 6 CM K €ro IUIOCKOCTH NMPOBEIEH
neprenaukyisip BK. Haiiaure o6bém mupamuabl, ecniu AK =10 cm.

B8. OcHoBaHneM mnpu3Mbl SIBISIETCA NPSAMOYTOJIBHBI  TPEYTOJIBHUK C OCTPBIM YIJIOM 60° 1
KaTeToOM, IPWIEKAIUM K 3TOMY yIriy, paBHbIM 9 cm. Beicora mpusmsl paBHa 10 cm. Haitnure:
a) 00bEM TPU3MBI,
0) ruioniaib MOJHOW MOBEPXHOCTU TNPHU3MBI.
VYposens C.

C9. Haiinute 06beM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE : 1
(Bce IByrpaHHbIE yIJIbl MHOTOTPAaHHUKA MPSMBIE).




2 BapuaHT

VYposens A.
Al. IIpsMoyroabHbIN NapauIeIenue — 3T0
A. Tlupamupa; b. ITpusma; B. Oxrasup; I'. Terpasnp.
A2. O6beM nUpaMuIBl ONpeeNsercs mo popmyie, rae S,,, - IIomaas ocHoBanus, H — Beicora, R
— paauyc.
1 1 2 2 2
A. ESOCHH ; b. gﬂR H; B.S,..H; I. gﬂR H.

A3. Anodema — 310
A. O6pa3zyromas muauHApa; b, Beicora koHyca; B. BricoTa 60KOBO# rpaHu TUPAMHUIBL;
I'. BeicoTa yceuyeHHOro KOHYca.
A4. 3aMepeHus npsIMOYTOJIbHOTO Napajuiesienuiea paBHbl 2 ¢M, 3 cM U 5 cM. Beruuciure ero
o0BeMm.

A. 30 cm3; B.15cm?; B.20cm?; [.25cm?2.
AS. Pebpo kyba paBHO 2 cM. BeruncnuTe miomaibs MOBEPXHOCTH Ky0a.
A. 12 cm?; B.24 cm?; B.16 cm?; I.18cm?.
A6. CymectByet au npusMa, umeromas 20 pedep?
A. Jla; b. Her.
Yposens B.
B7. OcHoBanue mpsiMOM MpPU3MbI - MPSAMOYTOJbHBIH  TPEYTOJIBHUK C KaTeToM S5 CM U

runorenysoii 13 cm. Beicora npusmsl paBra 10 cm. Haiigute o0bEM mpusMmel.

B8. B mpaBuibHOW 4eTHIPEXYroiapbHOW NHpaMuae OOKOBbIE TI'DaHM HAKIOHEHBI K IUIOCKOCTH
OCHOBaHUS TOJ YTIJIIOM 300, a ocHOBaHHMe paBHO 6 cMm. Haiigure:
a) 00bEM MHpaMUJIBL;
0) ruiona b NOJHOW MOBEPXHOCTH NMHUPAMUJBI. !
VYposens C.
C9. Haiinute 00beM MHOTOTpaHHUKA, U300pa’kEHHOTO HAa PUCYHKE
(Bce ABYTpaHHbBIE YIJIbI IPSMBIE). J

Kpurepuu olieHKH KOHTPOJIbHON paboThI

3agaHus bannel IIpumeuanue
Al - A6 6 Kaxxapiit mpaBuiibHbIN oTBeT 1 Oamn
B7,B8,C9 9 Kaxapiii mpaBuiibHbIN oTBeT 3 Oasuia

MakcumanbHbIi 6armi 3a padoty — 15 6annoB

[Ikana nepeBoaa OaJIOB B OTMETKHU

OTMeTKa Uwucno 6aitoB, HEOOXOAUMOE TSI IOTYyYEHUSI OTMETKH
« 5» (OTAIMYHO) 15-14
« 4» (xopor1Io) 13-12
« 3» (YIOBJIIETBOPUTEIIHHO) 11-10
« 2 « (HEYJOBJIETBOPUTEIHHO) MmeHee 10

OTBeTbI K KOHTPOJILHOH paboTe

1 Bapuant 2 BapuanTt
Al |r 0
A2 | B a
A3 |r B




Ad4 |a a

A5 |6 6

A6 |6 6

B7 |96 cm® 300 cm®

B8 Q) 405+/3 cm®; 6)1714/3 +270 cm?; a) 12+/3 en®; 6) 24 /3 + 36 v’

6. TpeOoBaHus K ycJOBHSAM peajM3aliu padoyeil mporpaMMsbl JHCHHMILIMHBI

6.1.00mecucreMHble TPeOGOBAHUS
DnekTpoHHas HHGOpMaHOHHO-00pazoBarensHas cpexa PI'bOY BO «KUT'Y»

http://kchgu.ru - anpec oduimansHOroO Caiita yHUBEpCUTETA.

https://do.kchqgu.ru - snextponnas uadopmaimonHo-odpasoBatenbHas cpena KUY,

DJIEKTPOHHO-0MOIMOTEYHbIE CHCTEMbI (3JIEKTPOHHBbIE OMOJIMOTEKH)

YueOHBbIi rojg

HaumeHoBaHUe T0KyMeHTA ¢ YKa3aHHEM
PEKBH3UTOB

Cpok aeiicTBust
JTOKYMEHTA

2025-2026
yueOHBIN TOJ

OnexTpoHHO-0nbOaHoTeuHast cuctema OO0 «3HaHUYMY.
JloroBop Ne 249 36¢ ot 14.05.2025 .
DekTpoHHbIH aapec: https://znanium.com

ot 14.05.2025r.
o 11.05.2026r.

2025-2026
y4eOHBIN Tof

DekTpoHHO-0MOIMoTeuHas cucteMa «Jlauby. JloroBop
Ne 10 ot 11.02.2025 1.
DnextponHblid agpec: https://e.lanbook.com

or 11.02.2025r.
o 11.02.2026r.

DnexktponHbIi agpec: http://polpred.com

2025-2026 Onexrponnas 6ubmmoteka Opaiit JloroBop Ne 26 ot | ot 11.04.2025r.
y4eOHBIN TOJT 11.04.2025 r. 1o 28.05.2026r.
2025-2026 DNeKTPOHHO-OMOIMOTeYHAS cucTema K4ury.
yueOHnsblii rog | [lonoxxenue 06 Db yTBepKIeHO YUEHBIM COBETOM OT BecenoUHLL
30.09.2015r. Mpotokon Ne 1. p
DnekTpoHHbIid aapec: http://lib.kchgu.ru
2025-2026 Hanmonanwshas anexkrponnas 6ubmauorexa (HOB).
yueOnbii o | Jorosop Nel01/HDb/1391-mm ot 22. 02. 2023 1. beccpounblii
DrexkTpoHHbI aapec: http://rusneb.ru
2025-2026 Hayunas snextponnas oubmmoreka «kELIBRARY .RU».
yueOHbIii rog | JIunensnonHoe cornamenue Nel5646 ot 21.10.2016 . beccpounslii
OnektponHbld agpec: http://elibrary.ru
2025-2026 OnextpoHHsli pecypc Polpred.com O630p CMMU.
y4eOHBIN TOT Cormnarmrenne. becruiatao. beccpounsrii

6.2. MaTepua/IbHO-TEXHHYECKOE U Y4eOHO-MeToquYecKoe obecneyeHue JUCHUNINHBI

3aHATHS TPOBOASITCS B YUEOHBIX ayJAUTOPHUSX, MTPEIHA3HAYEHHBIX ISl IPOBEACHUSI 3aHATUN
JEKIMOHHOTO M TPAaKTUYECKOTO THIIA, KYpCOBOIO IPOEKTHUPOBAHUS (BBIIOJHEHUS KypPCOBBIX
paboT), TPYNIOBLIX U MHIMBUIYaJIbHBIX KOHCYJIBTALUN, TEKYIIETr0 KOHTPOJS M MPOMEKYTOUHON
aTTeCTallud B COOTBETCTBMM C paclMCaHUEeM 3aHATHI 1o oOpas3oBartenbHON mporpamme. C
ONMCAaHUEM OCHAIIEHHOCTH ayJUTOPHUA MOYKHO O3HAaKOMMTHCS Ha CalTe€ YHHUBEPCUTETA, B pasleie
MaTepHaIbHO-TEXHUUECKOro O0EeCIeYeHHss M OCHAIEHHOCTH 00pa30BaTeIbHOTO Mpolecca I0

aapecy: https://kchgu.ru/sveden/objects/

6.3. Heo0xoauMblii KOMILIEKT JIMLEH3MOHHOT0 NPOrPAMMHOI0 00ecrneYeHHs

— MicrosoftWindows (JIunensust Ne 60290784), 6eccpounas
- MicrosoftOffice (JIuen3us Ne 60127446), Geccpounas
- ABBY FineReader (muniensust Ne FCRP-1100-1002-3937), 6eccpounast



http://kchgu.ru/
https://znanium.com/
https://e.lanbook.com/
http://lib.kchgu.ru/
http://rusneb.ru/
http://elibrary.ru/
http://polpred.com/
https://kchgu.ru/sveden/objects/

— CalculateLinux (Buecén B EPPII Ilpukazom Munkomcsszu Ne665 ot 30.11.2018-2020),
OeccpouHas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

- Kaspersky Endpoint Security (JIumensuss Ne 280E-210210-093403-420-2061), c
25.01.2023 r. mo 03.03.2025 r.

- Kaspersky Endpoint Security. {orosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpok gerictBust muuensuu ¢ 27.02.2025r. mo 07.03.2027r.

6.4. CoBpemenHble mnpodeccHoHANbHbIE 0a3bl JAaHHBIX M HHPOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBbI

1. ®enepanbhbiii mopran «Poccuiickoe obpasoBanue»- https://edu.ru/documents/

2. Enunas xomutekuus nupoBeix oOpasoBatenbHbIX pecypcoB (Enunas xomnexkuus LIOP) —
http://school-collection.edu.ru/

3. baswl qannbIX Scopus nznarenberBa Elsevir

4. http://www.scopus.com/search/form.uri? display=basic.

5. llopran ®expepanbHBIX TOCYIAPCTBEHHBIX 00PAa30BATENBHBIX CTAHAAPTOB BBICIIETO
obpasoBanus - http://fgosvo.ru.

6. @enepabHBI  [EHTP WHPOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB (DIMOP) -
http://edu.ru.

7. Enunas xonnekuus undposbix oOpa3oBaTenbHbIX pecypcoB (Eaunas xomnexkuus LIOP) —
http://school-collection.edu.ru.

8. Undopmanmonnas cucrema «EquHOe OKHO AocTyma K 00pa3oBaTEbHBIM pecypcam)
(UC «Emgunoe okuHo») — http://window/edu.ru.

7. Oco0eHHOCTH OpraHu3anvu 06p330BaTeJ1bHOFO nmpouecca aJis Jul ¢ orpaHn4YeHHbIMUA
BO3MOKHOCTSIMH 310POBbS

B ®I'bOY BO «KapauaeBo-Uepkecckuil rocyJapCTBEHHbIM YHUBEpCUTET HUMeHH Y./l
AnmeBa»  cO3JaHbl YCIIOBUSL JJsl TOJY4YEHMs] BbICIIEro oOpa3oBaHHs MO 0Opa30BaTEIbHBIM
porpaMMam 00y4aroIuxcs ¢ OrpaHUUYE€HHBIMU BO3MOKHOCTSAMU 3710poBbs (OB3).

CreunanbHble yclnoBHs i moiydeHus obpasoBanuss mo OIIBO oOyuaromumucs ¢
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JIOPOBBS omnpeneneHsl «[lomoxkenneM 06 obydyenuu auir ¢ OB3
B KUI'Y», pa3menieHHbIM Ha caiiTe YHUBepcuTeTa o aapecy: http://kchgu.ru.
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