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1. O0mas xapakTepucTHKa pado4eil nporpaMMsl 001e00pa3oBaTeJbHOM TUCHUTIINHBI

1.1. MecTo 1McUMIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMblI

YyeOHas

JUCLIUILINHA

«0J1.02.01

MartemaTtuka»

SABJIACTCA 00s3aTeNbHOM 4aCTbIO

00111e00pa3oBaTeIbHOrO IHKJIa 00pa3oBaTeIbHON mporpaMmbl B cooTBeTcTBUU ¢ DPI'OC 1o
cnenuanbaocTy 09.02.07 MHpopMamoHHbIe CHCTEMBI U IPOTPaMMHUPOBAHHE.

Oco6oe 3HaueHue 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
NMesITeNbHOCTH
IPUMEHHUTEIHHO

K pa3IM4HbIM
KOHTEKCTaM

MacTepcTBa, TPYAoIto0ue;
AKTUBHOMU

FOTOBHOCTH K
EeSTEIbHOCTH TEXHOJIOTHYECKOM
1 COIMaIbHOW HaIpPaBJICHHOCTH,
CIIOCOOHOCTD WHULIUAPOBATH,
MJIaHUPOBATh M CAMOCTOSATEIBHO,
BBIIIOJIHATH TaKyo
eI TELHOCTD,

- HHTEpEC K pa3iINyuHbIM chepam

npodecCuoHATbHON
ITesITEILHOCTH,

OBnajicHue  YHUBEPCAIbHBIMHY
yueOHBIMU  TIO3HABATEIbHBIMU
TENCTBUSIMU:

a) 0a3oBbIe JIOTUYECKUE]
ITeHCTBHS:

- CaMOCTOSATENLHO
dbopMynupoBaTh H
AKTYaJIU3UpPOBAThH npobiemy,

[pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBIUBAaTh CYLIECTBEHHBIN
[PU3HAK WM OCHOBAHUA JUIf
CpaBHEHHMsI, KiIaccu(UKALUU U

0000IIEHNST;
- OTIPE/ICIIATh ey
eI TeIbHOCTH, 3a/1aBaTh
mapaMeTpsl W KPUTEPUU UX
TOCTHIKEHHS,

- BBIABJISITb 3aKOHOMCPHOCTH U

IIPOTUBOPCUUA B|

Ili1anupyemble pe3yJibTaThl 00yUeHUs
OO0umme KoMIeTeHIMHU
Oo0mme JAucnunimHapHbie
OK 01 Beibupats - TOTOBHOCTb K  TPYHY,|-BJIaJI€Th METOAAMM J10KA3aTEIbCTB,
CTIIOCOOBI PEIICHUS OCO3HaHUE LEHHOCTHU[QJITOPUTMAaMHU PELICHUS 3a]1a4; YMEHUE

(hOpMyYIHPOBATH OIIPEIEICHUS, AKCHOMBI
1 TEOpEMBI, IPUMEHATh UX, IPOBO/IUTH
NTOKa3aTeIbHbIE PACCYKICHUS B XOI€
[peILIeHHs 3a/1a4;

- YMETb OIIEPUPOBAThH MOHATHIMHU:
CTETeHb YMCIIa, JIorapu(M YnCIia; yMEHUE
BBITTOJIHATH BRIYMCIICHUE 3HAUCHUH 1
peoOpa3oBaHus BEIPAXKEHUM CO
CTETICHSIMH U JIOTapu(pMamu,
peoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX
BBIPAKECHUM;

- YMETb ONEPUPOBATH MOHATHIMHU:
[pallMOHaNIbHBIE, HPPAIOHAIIEHBIE,
[MOKa3aTeIbHbIE, CTETIEHHBIE,
lorapu@muyeckue, TPUrOHOMETPUYECKUE
YpaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;
- YMETh OIEPUPOBATH MOHATUAMHU:
(yHKLMS, HeTIpepbhIBHAs (QYHKIINS,
POM3BO/IHAs, IEpBOOOpa3Has,
OTIpeIeIeHHbI UHTErpall; YMETh
HAXOJUTh IPOU3BOHbIE HIEMEHTAPHBIX
(yHKLIMH, UCTIONIB3YSI CITPABOYHbIE
MaTepuabl; UCCIE0BaTh B MPOCTEUIINX
ciydasix (GyHKIMU HAa MOHOTOHHOCTb,
HaXOUTh HAUOOJBIINE U HAUMEHbIIINE
3HaueHUs QYHKIIHNI; CTPOUTH IrpaduKu
MHOTO4JIEHOB C UCIIOJIb30BAHNEM
arrapara MaTeMaTHUECKOTo aHAIIN3a;
[IPUMEHSTH IPOU3BOAHYIO MPU PEIICHUH
3aa4y Ha JBMO)KEHUE; peliaTh MPaKTHKO-

[paccMaTpUBAEMbIX SBJICHUAX;

OPUCHTHPOBAHHBIC 3a1a4X Ha




BHOCUTh  KOPPEKTHUBBI
OLIEHUBATH
pe3yNnbTaToB

OLICHMUBAThb PUCKHU

B
IesITeIbHOCTD,
COOTBETCTBHUE
LICIISIM,
[MOCJICICTBUI ICATCIbHOCTH;

pa3BHUBAaTb KpPCaTHBHOC

MBIILIEHUE npu peleHuu
PKU3HEHHBIX TIPOOJIeM

0) 0a30BBIC HCCIIEAOBATEIIbCKUE
MENCTBHUA:

- BJIaACTh HaBbIKAMH yqe6Ho-

1CCIIE10BATENbCKOM u
[TPOEKTHOMN eI TEIIbHOCTH,
HaBbIKAMU paspelieHus
po0Jem;

- BBISIBIIATH MPUYUHHOA
CJICZICTBEHHBIE CBSI3U u
AKTYaJIU3UpPOBAThH 3ajauy,
BbIJIBUTaTh TUIIOTE3Y ee
pELICHUs, HAXOJIUTh APTYMEHTbI
I JOKa3aTelbCTBa  CBOMX
YTBEPKICHHI, 3aJlaBaTh
[apaMeTpbl u KpUTEpHUH
[PELICHHUS;

- aHAJIM3UPOBATH TOJYUYCHHBIC B
X0mIe 3a1a4u

KpUTHYCCKH

pEeUIICHUA
PC3YJIbTATHI,
OLICHUBATbL HX HJOCTOBCPHOCTD,
[MPOrHO3UPOBATHL U3MCHCHHC B|
HOBBIX YCJIOBUSX,

-- YMCTb NCPCHOCUTL 3HAHHA B

MMOAXOJbI U PCUHICHU A,

i34 CITOCOOHOCTH ux

MCII0JIb30BAHUSA B
MO3HABaTEJILHON W COLMAJILHOMN

IIPAKTUKC

HaOOJIbIIINE U HANMEHBIINE 3HAYCHHS,
Ha HAXOXJICHUE ITyTH, CKOPOCTH U
[YCKOPCHUS;

- YMETh ONEPUPOBATH TOHATHIMU:
paroHanbHast QyHKIHS, TOKa3aTeIbHas
(dyHKIMA, cTeneHHas QyHKIHS,
morapudmuueckas GyHKIus,
TPUTOHOMETPHYECKUE (PYHKITUH,
oOpaTHbIC PYHKIIUU; YMEHUE CTPOUTD
rpauKu U3y4YeHHBIX QYHKIIUH,
MCITOJIB30BaTh rpauKu pU U3y4CHUH
MPOIIECCOB U 3aBUCUMOCTEH, TIPH
[peILICHUH 33724 U3 APYTUX YIeOHBIX
[IPEIMETOB U 3a]1a4 U3 PEeaTbHOM KU3HHU;
BBIpAXaTh GOPMYIIaAMHU 3aBUCHMOCTH
MEXKIy BEIIMYMHAMU;

- YMETh peIaTh TEKCTOBBIC 331a4H
[pa3HBIX TUTIOB (B TOM YHCIIE Ha
MPOIICHTBI, JIOJIA ¥ YaCcTH, HA JIBIKEHHE,
[paboTy, CTOMMOCTh TOBAPOB U YCIIYT,
HAJIOTH, 3a]1a41 U3 00JIACTH YIIPABIICHUS
ITMYHBIMA ¥ CEMEHHBIME (PUHAHCAMU);
COCTABJISAATH BBIPAKEHHUS, yPAaBHEHHS,
HEPaBEHCTBA M MX CHCTEMBI 110 YCIIOBUIO
3aJauu, UCCIIE0BATh MOJYYEHHOE
[peIlICHKE U OLICHUBATh
MPaB/00I00HOCTh PE3YJIbTATOB;

- YMETb ONEPUPOBAThH MOHATHIMHU:
cpeaHee apupmMeTHIecKoe, MeMaHa,
HanOoJbIIIee M HANMEHbIIIee 3HAYCHNS,
[pa3Max, TUCTIEPCHSI, CTAHIAPTHOE

[M03HABATEJIbHYIO M|OTKJIOHEHHE YUCIOBOr0 HabOPa; yMeTh
[PAKTUYECKYIO oOJacTu3BIeKaTh, UHTEPIPETUPOBATD
PKU3HEJESATEIBHOCTH; MH(OPMALINIO, TPEICTABIECHHYIO B

- YMETh MHTETpUpPOBaTh 3HAHMATAOIMIIAX, HA TUarpaMMax, rpapukax,
13 pa3HbIX IIPEIMETHBIX/OTPAKAOLYIO CBOWCTBA PEATIBHBIX
oOuacrei; [IPOLIECCOB U SIBJIEHUH; MPEACTABIIATh

- BBABUTaTh HOBBIE  UAEU,MH(GOPMAIUIO C TOMOIIBIO TaOIUIl U
pearaTh OpUTHHAJIbHBIE[THArpaMM; UCCIEA0BATh CTATUCTUYECKHE

NTAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM
rpadUyecKuX METOI0B U DJIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATH ITIOHATUIMMU:
CJIy4aiiHBIN OIBIT U CTy4aifHOE COOBITHE,
BEPOSTHOCTH CIY4aiiHOTO COOBITHS;
YMEHUE BBIYUCIIATH BEPOATHOCTD C

MICII0JIb30BaHNEM T'pauyeCKUX METOJI0OB;




[IPUMEHATH (POPMYJIBI CII0XKEHUS U
[YMHOKE€HHSI BEpOATHOCTEM,
KOMOWHATOpHBIC (DAKTHI 1 POPMYIIBI TIPH
[pELLICHUH 3a]a4; OLIEHUBATh BEPOSTHOCTH
[pEaJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMHM BEJTMUMHAMH; YMEHUE
[IPUBOANTH TIPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U
0OI11€CTBEHHBIX SIBJICHUSX;

- YMETb OIIEPUPOBATH MOHATHIMHU: TOUKA,
psiMasi, JI0CKOCTb, IIPOCTPAHCTBO,
NIBYIPaHHBIN YTOJI, CKPELIMBAIOIIUECS
[psIMble, TapaIJIETbEHOCTD U
MEPIEeHAUKYIIPHOCTD MPSIMBIX U
[IOCKOCTEH, Yol MEXAY MPSMBIMH, YTOJI
MEXAY IIPSAMOM U TUIOCKOCTBIO, YIOJI
MEKIY TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU J0 TIIOCKOCTH, PACCTOSTHUE MEXKY
PSMBIMU, PACCTOSTHUE MEXY
[UIOCKOCTSIMH; YMEHHUE HCII0JIb30BaTh MIPU
[peILICHUH 3a]a4 U3yYeHHbIE (DAKThI U
TEOpPEMBI IUNITAHUMETPUN; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB
OKpY’KaOILEro MUupa;

- YMETh ONEPUPOBATH TOHATHIMU:
MHOT'OI'paHHMK, CEU€HHE MHOTOTPaHHUKA,
KyO, mapajuiesnenumes, npusma,
nupamuia, GUrypa u NOBEpXHOCTh
BpalleHUs, IIUIUHP, KOHYC, 11ap, chepa,
ceueHust PUTYpHI BpaIIeHuUs, ITIOCKOCTb,
Kacarorasicsi cepbl, HMINHAPA, KOHYCa,
[UTOIIA/h IOBEPXHOCTH MTUPAMUJIBI,
[PHU3MBI, KOHYCa, IWIHH/PA, TUIOMAIb
cdepsrl, 00beM Ky0a, MIPSIMOYTOJIBLHOTO
napasenenunesa, MUpaMubl, IPU3MBI,
[MJIMH/pa, KOHYCa, [l1apa; yMEHHe
M300pa’kaTb MHOTOTPaHHUKH U
[MOBEPXHOCTH BPAIICHHUS, UX CEUCHHUS OT
PYKH, C TOMOIIBIO YePTEIKHBIX
MHCTPYMEHTOB U 3JICKTPOHHBIX CPEJ/ICTB;
[YMEHHE pacrio3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHE Paclo3HaBaTh
[paBUIIbLHBIE MHOTOTPAHHUKHY;

- YMETb ONEPUPOBATH MOHATHIMU:
IIBIDKEHUE B IPOCTPAHCTBE, MOA0OHbIE
(urypsl B IpOCTPaHCTBE; UCIOJIb30BaTh

OTHOIIEHUE MJIOMIAZAe TOBEPXHOCTEN U




00BEMOB MOOOHBIX (PUTYD MPU PEIICHUH
3agay;

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

- YMETb ONEPUPOBATH MOHATHIMU:
PSMOYTOJIbHAs CCTeMa KOOP/IMHAT,
KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE IIPOU3BEAECHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
[IPOU3BEACHNE BEKTOPA HA YHCIIO;
HAaXOIUTh C IOMOILIBIO U3YUYEHHBIX
(bopMyJT KOOPAMHATHI CEPEAMHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETh BBIOMPATH MOAXOSAIINI
M3y4CHHBII METOJ JUIsl pellieH s 3a/1a4H,
[pacrio3HaBaTh MaTeMaTH4yecKue (pakThl U
MaTeMaTHYeCKUEe MOJIETIH B IPUPOJHBIX U
0OI1IECTBEHHBIX SIBJICHUAX, B HCKYCCTBE;
YMEHHE TIPUBOIUTH IPHMEPHI
MaTEMaTUYECKUX OTKPBITHM POCCUICKON
1 MUPOBOW MaTEMaTU4ECKOM HAyKH.

- YMETh ONEPUPOBATH TOHATHIMU:
oIIpeJiesIeHUe, aKCHOMa, TeopeMa,
CJIeZICTBUE, CBOICTBO, IPU3HAK,
1T0Ka3aTeNbCTBO, PABHOCUIIbHBIE
(hopMyIMPOBKH; yMeHHE (HOPMYITUPOBATH
00paTHOE ¥ MPOTUBOIOJIOKHOE
YTBEpKJIEHHE, IPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEPBHI, UCIIOJIB30BATH METO/
MaTeMaTHIeCKON WHAYKIIUH; IPOBOIUTH
NTOKa3aTeIbHbIE PacCyKICHUS IPU
[peILIeHUH 3a/]a4, OLICHUBATh JIOTHYECKYIO
PaBUIBHOCTD PACCYKACHUH;

- YMETb ONEPUPOBATH MOHATHIMHU:
MHO>KECTBO, TOJAMHOXECTBO, OTIEpaI[IN
HaJ| MHOXECTBaMH; YMEHUE
MICII0JIb30BATh TEOPETHKO-
MHO>KECTBEHHBIH armapar Juisi OMUCaHUs
[pEAIbHBIX MPOLIECCOB U SABJICHUHN TIpU
[peILICHUH 33]a4, B TOM YHCJIe U3 JPYTUX
Y4EOHBIX TPEAMETOB;

- YMEThb ONEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN rpad, 1epeBo, UK, rpad Ha
[JI0CKOCTH; YMEHUE 33aBaTh U




OINUCBIBATh TPadbl pa3IMUHBIMU
Crioco0aMu; UCTIOIB30BaTh rpadbl Mpu
[pEILICHUH 3a]1a4;

- YMETb CBOOOJHO OIIEPUPOBATH
MMOHATUSIMH: COUYETaHUE, IEPECTAaHOBKA,
YHCIIO0 COYETAHUH, YHCIIO IEPECTaHOBOK;
orHOM HpI0TOHA; yMEHUE IPUMEHSTh
KOMOHWHATOPHBIE (DAKTHI U PACCYKIACHUSI
U1 peLIeHus 3ajay;

-YMETb OIEPUPOBATH NOHATHAMM:
HaTypalbHOE YKCIIO, 1IEJI0€ YHUCIIO,
OCTaTOK 10 MOJYJIIO, pallMOHAJIbHOE
4HCII0, HPPALMOHATBHOE YHCIIO,
MHOKECTBA HATYPaJIbHBIX, IEIIBIX,
[pallMOHANBHBIX, ICHCTBUTEIBHBIX YHCET,
[YMEHHE HCIIOJIb30BaTh MPU3HAKH
ITEJTMMOCTH, HAaUMEHBIIINHA OOIIAI
NlenuTeNh U HauMeHblIee o0lee KpaTHoE,
aIroput™ EBKiNJa pu peleHun 3aaay;
3HAKOMCTBO C Pa3JInYHbIMU
[O3ULIMOHHBIMU CUCTEMaMH CUMCIICHHUS;
- YMETh CBOOOTHO OTIEPUPOBATH
MOHSTHSMH: CTETICHb C LIEJIBIM
[10Ka3aTeJIeM, KOPEHb HaTypaJIbHON
CTETIEHH, CTETICHb C PaIllHOHAIEHBIM
[I0Ka3aTesaeM, CTEIEHb C
NeiCTBUTENIbHBIM (BELLIECTBEHHBIM)
rokasareseM, Jiorapudm uucia, CHHYC,
KOCHHYC U TAaHT'€HC TIPOU3BOJIBHOTO

EU (IR

- YMETh ONEPUPOBATH TTOHATHIMU:
TOKIECTBO, TOKIECTBEHHOE
[peoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YpaBHEHUH U
HEpaBEHCTB, PABHOCUIBHOCTb
ypaBHEHH, HEPAaBEHCTB U CUCTEM,
[pallMOHaNIbHBIE, HPPALIOHAIIEHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
nmorapupMUIecKue, TPUTOHOMETPUYECKHE
YpaBHEHUSI, HEPAaBEHCTBA U CHCTEMBI;
[YMEHHE peliaTh ypaBHEHUS, HEPAaBEHCTBA
1 CHCTEMBI C TOMOIIBIO Pa3IMIHBIX
[IPUEMOB; pelaTh ypaBHEHUS,
HEpaBEHCTBA U CHCTEMBI C ITApaMeTpoM;
[PUMEHSTh YpaBHEHHsI, HEPAaBEHCTBA, UX
CHCTEMBI JJISl pEIIeHUs] MaTeMaTUYeCKIX

3ajad v 3a71a4 U3 Pa3IuvIHbIX 00JIacTei




HAYKH U peaIbHOM KU3HU;

-yMeTh CBOOOHO ONEPUPOBATH
MOHATHUAMHU: Tpaduk GyHKIIMHA, OOpaTHAS
(b yHKIHS, KOMIO3UIIUS (DYHKITHH,
mHeHas QYHKIUS, KBaIpaTUIHAs
(byHKIMSA, cTeneHHas QYHKIHS C [eTTbIM
[oKa3aTeseM, TPUTOHOMETPUYECKHE
(yHKIMH, OOpaTHBIE
TPUTOHOMETPHUECKUE (PYHKIIUH,
NoKa3aresabHas U JorapupmMuuecKas
(hYHKIIMH; YMEHHE CTPOUTH TpaduKu
(byHKLMH, BBIIOJIHATH IPeoOpa3oBaHuUs
rpaduKoB PYHKITHI;

[YMEHHE HCII0JIb30BaTh rpaduku (HyHKIIMNA
11 U3YYCHHS TTPOLIECCOB U
3aBHCUMOCTEH MPH PEeIICHUH 3324 U3
NMpyrux y4eOHBIX TMPEAMETOB U U3
[peabHOM >KU3HU; BBIpaXXaTh (OpMYyJIaMu
3aBHUCUMOCTH MEX/ly BEJTMUYNHAMU;
yMEHHE CBOOOHO OIEpUPOBAThH
OHATUSAMM: YETHOCTb (DYHKLIUHY,
MEePUOTUIHOCTD (DYHKIINH,
OTPaHUYCHHOCTH (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM
(byHKIMK, HANOOJIbIIIEe U HANMEHbBIIIEe
3Ha4YeHUs QYHKLUU HA IPOMEKYTKE;
[YMEHHE POBOJUTDH UCCIIEOBAHHE

(b yHKITUY;

[YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaguku QYHKIUN 11 pEIICHUS
YpaBHEHHIA, HEPAaBEHCTB U 33124 C
apameTpamu; U300paxkaTh Ha
KOOPJMHATHOH MJIOCKOCTA MHOXKECTBA
pelLIeH ypaBHEHUH, HEPABEHCTB U UX
CHCTEM;

- YMETb CBOOO/THO ONIEPUPOBAThH
MOHATHAMM: MIOCIIEI0BATEIbHOCTb,
apr(MeTHIeCcKas Porpeccus,
reoMeTpHYIEcKas IPOrpeccus,
0eCKOHEYHO yObIBarowias
reoOMETPHUECKas IIPOTPECCHsl; YMEHHE
3aaBaTh MOCIIEIOBATEIHBHOCTH, B TOM
qHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX
opmyur;

- YMETb ONEPUPOBATH MOHATHIMU:
HENPEPbIBHOCTh (PYHKIIUH, ACUMIITOTHI

rpaduka QyHKINH, IEpBas U BTOpas




[por3BoIHAs QYHKIMH, F€OMETPUUECKUN
1 (PU3UIECKUNA CMBICI IIPOU3BOTHOM,
repBooOpasHasi, onpeeIeHHbIH
MHTETpal; YMEHHE HaXOUTh ACUMIITOTbI
rpaduka GyHKIUN; YMEHHE BEIYUCIISAT
[TPOU3BOIHBIE CYMMBI, IIPOU3BEICHHUS,
YaCTHOTO M KOMITO3UIIMU (DYHKIIUH,
HAXO/JWUTh YpaBHEHHE KacaTebHON K
rpaduky ¢ yHKIIHNH;

[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO JIJIS
ucciieJoBaHus PYHKUUHN, A5
HAXO0/ICHUS HAWIY4IIEero peuIeHHs B
MPUKJIAAHBIX, B TOM YHCJIE COIIMAIbHO-
PKOHOMHYECKUX U (PU3UUECKUX 3aj1adax,
1151 OTIPEJICJIEHUS] CKOPOCTH U YCKOPEHHUS;
HAXOIUTh IJIOUIAIU U 00BEMBI pUryp ¢
MOMOIIBIO0 UHTETpaa; IPUBOINUTH
pUMEPbl MATEMATHYECKOTO
MOJICTTHPOBAHUS C IOMOIIBIO

b hepeHIMaTbHBIX YpaBHEHHUI;

- YMETh OIEPUPOBATH MOHATUSIMHU:
KOMILJIEKCHOE YMCIIO, COTIPSHKEHHBIC
KOMILICKCHBIE YUCIIA, MOAYJIb M apTyMEHT
KOMILJIEKCHOT'O Yrcia, opMa 3armucu
KOMILIEKCHBIX YHcel (TeOMeTpHUecKasi,
TPUTOHOMETpPHUYECKasl U anredpandeckas);
[YMETh MMPOU3BOAUTH apUPMETHUECKUE
ECTBUS C KOMITJIEKCHBIMU YHCIIAMU;
[PUBOIUTH MPUMEPHI HCTIOTH30BAHUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONIEPUPOBATH
MOHATUSIMU: CpeliHee apuMETHIECKOE,
MeavaHa, HanOoJIbIllee U HauMEHBIIIEE
BHAUEHUS, pa3Max, IUCIIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE ISl ONTUCAHHUS
YMCIIOBBIX JaHHBIX; YMEHHE UCCIIEIOBATh
CTaTUCTHUYECKHUE JJaHHbIE, B TOM UHUCIIE C
MpUMEHEHHEM TpapUUeCKUX METOI0B U
PIIEKTPOHHBIX CPEJICTB; rpauIecKu
MICCIIeZIOBAaTh COBMECTHBIC HAOIFOIEHUS C
MMOMOIIIBIO JarpaMM pacCeUBaHUs U
ITMHEWHON perpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITHI
C UCIIOJIb30BaHUEM TpapUUeCKUX
METOJIOB; IPUMEHSATD IS PEIICHUs 3aa9
(hOpMYJIBI CIIOKEHUSI U YMHOKEHHUS

BEPOSATHOCTEH, (POpMYITy OTHON




BepOATHOCTH, (hopmyny bepuymu,
KOMOWHATOPHBIC (DAKTHI U (POPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEaIbHBIX
COOBITHIA; yMEHHE OIIEPUPOBATH
MOHATUSMU: CllyyaiiHasl BEJIMYUHA,
[pacrpeiesIieHHe BEPOSITHOCTEN,
MaTEMaTHUECKOE OXKUAAHNUE, AUCTIEPCHUS U
CTaHIAPTHOE OTKJIOHEHUE CIy4alHOU
BEIMYMHBI, QYHKIIUU paclipeieIeHus 1
[JIOTHOCTU PABHOMEPHOTO,
[MOKa3aTeJIbHOTO U HOPMAJIBHOTO
[pacrpeiesIeHui; YMEHHUE UCII0Ib30BATh
CBOMCTBA U3YYEHHBIX PaCIpeaeICHUN 15
[pelIeHNs 3a/1a4; 3HAKOMCTBO C
TMOHSATHSIMMU: 3aKOH OOJIBIIINX YHCEIL,
METO/Ibl BHIOOPOYHBIX MCCIIET0BaHUIT;
[YMEHHE PUBOJAUTD ITPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIIUX YUCEIl B
[IPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;
- YMETh CBOOOJTHO ONIEPUPOBATH
MOHATUSMU: TOUKA, IpsiMasi, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JTyY, IIOCKUM
[YTOJ1, IBYTPAHHBIA YTOJ, TPEXTI'PaHHbBIN
yToJ1, IepeceKaroImecs, napajuiebHble U
CKPEILMBAIOIINECS IPSIMBIE,
[apajyIeIbHOCTh U MEPIEHIUKYISIPHOCTD
[PSAMBIX U IIJIOCKOCTEH, YTOJ MEXIY
PSIMBIMH, YTOJI MEKIY IPSIMON 1
[JIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMU;
[YMEHHE HCII0JIb30BaTh MIPH PEIICHUN
3a/1a4 U3yyeHHbIE (aKThl U TEOPEMBI
[JIaHUMETPUH; YMEHUE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPY’KAIOIIEM
MUPE; YMEHHE ONIEPUPOBATH TOHATHAMMU:
MHOTOTPaHHMK, CEYEHNE MHOTOTPaHHUKA,
[IPABWJIBHBIN MHOTOI'PaHHUK, IIPU3Ma,
nupamuia, Gurypa u HoBepXHOCTh
BpaleHus, IWIUHAP, KOHYC, map, cdepa,
[pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHYCa
W WIMHpPA, TapajuleIbHbIe OCH WU
OCHOBaHUIO, CEUYEHHUE 11apa, MIIOCKOCTb,
Kacaromasicsi cepbl, HUINHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHUE
MHOTOIpaHHHKA, N300pakaTh
MHOTOTPaHHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH
BpAIllCHUs, UX CEYEHMS], B TOM YHUCIIE C

ITOMOIIBIO 3JICKTPOHHBIX CPCACTB;




YMEHHE TPUMEHSATh CBOWCTBA
FEOMETPUUYECKHUX (PUTYP, CAMOCTOSTEIIHLHO
(hopMyTUpOBaTh ONPECICHHS
M3y4aeMbIX (DUTYp, BBIABUTATH THIIOTE3bI
0 CBOMCTBAaxX M IPU3HAKAX
reoMeTpuuecKux (huryp, 000CHOBBIBATH
VJTH OIIPOBEPraTh UX; YMEHHE ITPOBOIUTH
Kiaccuukanuio GUryp o pa3IuaHbIM
[pU3HAKaM, BBITMIOJIHSATH HEOOXOAMMbIC
ITOTIOJTHUTEILHBIC IIOCTPOCHHS;

- YMeTbh CBOOO/IHO OTIEpUPOBATH
MOHSATUSMH: TLIOIIAIb (PUTYpPHI, 00BEM
(uTyphl, BeJIMYMHA yTIia, PACCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXKTY
[IPSMBIMU, PACCTOSTHIE MEXKITY
MIOCKOCTSIMHU, ILIOMAAb chepsl, TUToaab
MOBEPXHOCTH THUPAMU/IBI, TPU3MBI,
KOHYca, IIIINHIPA, 00beM Ky0a,
MPSIMOYTOJIBHOTO TIapasliesenuIea,
MUPAMUJIBL, TPU3MBL, IMIIMHIPA, KOHYCA,
[1apa; yMEeHHUEe HaXOAUTh OTHOIICHHE
00BEMOB TIOAOOHBIX QUTYP;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSITHSIMH: JIBUKCHHE, TTAPAJUICITbHBIH
MIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH | B
[POCTPAHCTBE, TOBOPOT, MPEOOpa30BaHUE
no100us, Mo1I00HbIE PUTYPBI; YMEHUE
[pacro3HaBaTh paBHbIE U MOI00OHbBIE
(bUrypsl, B TOM 4HCIIE B IPUPOJIE,
MCKYCCTBE, apXUTEKTYpPE; YMCHHE
MICITOJIE30BaTh TEOMETPHUIECKUE

OTHOIICHHUS, HAXOAUTh TCOMETPHUSCKUC
BEJIMYUHBI (JTMHA, YTOJI, TUIOIIA/Ib,
00BEM) MPU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB U U3 PEallbHOM
PKU3HM;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHATHSIMHE: TIPSMOYTOJIbHAS CHCTEMa
KOOpPJIUHAT, BEKTOP, KOOPIUHATHI TOUKH,
KOOpPIMHATH BEKTOPA, CyMMa BEKTOPOB,
ITPOU3BEICHNE BEKTOPA HA YHCJIO,
[pa3oKeHUE BEKTOpa 1o 0a3ucy,
CKaJIsIpHOE MPOM3BEICHUE, BEKTOPHOE
[IPOU3BEICHUE, YTOJ MEXKIY BEKTOPaMU;
YMEHHE HUCIOJIb30BaTh BEKTOPHBIN U
KOOPIUHATHBIN METOJ JIJIsl pEIICHUS

FEOMETPUUYECKUX 3a/1a4 1 3aa4 IPYyTHUX




y4eOHBIX IPEIMETOB; ONIEPUPOBATH
MOHATUSMH: MaTpuua 2x2 u 3x3,
OIIPEACINTENb MaTPHLIBI,
TCOMETPUUYECKUN CMBICIT ONPENETIUTENS;
- YMETb MOJIEJINPOBATH PEAJIbHBIE
CUTYalluU Ha SI3bIKE MAaTEMaTUKH;
COCTaBJISITh BBIPAXKEHUSI, yDABHEHUS,
HEpPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3a/1a4M, UCCIIEI0BATh IIOCTPOEHHBIE
MOJIEJIM C MCIIOJIb30BaHUEM amIapara
QJIreOpbl, HHTEPIPETUPOBATD
[10JIy4YE€HHBIN PE3YyJIbTaT; CTPOUTH
MaTeMaTHYECKUE MOJIEIH C IIOMOIIBIO
FEOMETPUUECKUX TIOHATUN U BEJIINYMH,
[peIIaTh CBA3aHHbIE C HUMU ITPAKTUYECKHE
3a/1a4M; COCTaBJIATh BEPOSITHOCTHYIO
MOJI€Ib U HUHTEPIPETUPOBATH
[10JIy4YEHHBIM PE3yJIbTaT; pellaTh
[IPUKJIAJHBIC 33]a4H CPEACTBAMU
MaTEeMAaTUYECKOT 0 aHaJIn3a, B TOM YHUCIIE
COLIMAJIbHO-9)KOHOMUYECKOTO U
(bM3MUECKOTO XapaKTepa;

- YMEHHE BBIOMPATH MOIXOISIINI METOT
U1l pEILIEHUs 3a/1a4l; IOHUMaHKe
BHAYMMOCTH MaTEMaTUKHU B U3y4YEHUU
[PUPOIHBIX U OOLIECTBEHHBIX ITPOLIECCOB
U SIBJICHUI; yMEHHE PAcIO3HABATh
[IPOSIBJIEHUE 3aKOHOB MaTEMaTHKU B
MICKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITHI POCCUICKON
1 MUPOBOI MaTeMaTU4YECKON HAyKH

OK 02 Hcnonb3oBath
COBpPEMEHHBIE CPEACTBA
MOMCKa, aHaJIu3a U
MHTEepIpeTaluu
MH(bOpMaLNH, U
MH(OpMalOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
podecCuoHATBHON
eI TeTbHOCTH

B obnact 1EHHOCTH HAYyYHOTO

MO3HAHU:
-c(hOpMUPOBAHHOCTD
MUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayK{ u
00LIECTBEHHOMN MPAKTHKH,
OCHOBAaHHOTO  HAa  JHMAJIOTe
KYJIbTYD, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa B

MOJIUKYJIBTYPHOM MUDE;
- COBEpILIEHCTBOBAHUE S3BIKOBOM
U YNTATEIbCKOW KYJIBTYpBI Kak|

CcpelicTBa B3alMOJICHCTBUS

- YMEThb OINEPHPOBATH  IOHITHUSMHU:
panMoHanbHast (QyHKIMS, MOKa3aTeIbHas
(byHKIMS, CTETICHHAsA byHKLHSA,
imorapupmuyueckas byHKIM,
TPUTOHOMETPHUECKHUE ¢byHKLHUY,
oOpaTHble (YHKIMH; YMEHUE CTPOUTH
rpaduxu W3Y4EHHBIX ¢GyHKIUH,

MCIIONIb30BaTh TIpaUKu TpU HU3YyYEHUU

[POIIECCOB W  3aBUCHUMOCTEH,

pEIeHnH 3aJad U3 JAPYTuX YueOHbIX]

npy|

[IPEIMETOB U 33Ja4 U3 PEaJbHOW JKU3HH;
BbIpaXaTh  (opMyJIaMH  3aBUCHMOCTH
MEXTy BETMUYMHAMU;

YMETb  ONEpPUPOBATH

IIOHATHUAMMUN

TOXAECTBO, TOXACCTBECHHOC

MCXKAY JIOAbMH W ITIO3HAHUS

rpeoOpa3oBaHue, ypaBHEHHUE,




MUDa;
- OCO3HAHUE IIEHHOCTHU HAy4YHOM
eI TeIbHOCTH,
OCYIIECTBIISATh

TOTOBHOCTH
MPOEKTHYIO U
MICCIIEIOBATEIBCKYIO
NesATeIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.
OBnaseHne  yHUBEPCAJIbHBIMU
yaeOHBIMU
MENCTBUSIMU:
B) paboTa ¢ nHpOpMaIUeH:

- BJIQJICTb HaBbIKAaMH IOJTY4YCHUA

IIO3HAaBaTCJIIbHBIMU]

MHpOpPMAaLlUM W3 HMCTOYHUKOB
[Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO

OCYILICCTBJIATL IIOMCK, aHAaJIU3,

CHCTEMaTHU3aLHIO u
MHTEpIIpeTanno  uHpopManuy
pasiM4YHbBIX BUAOB U (HopM
[IpeCTaBICHHUS;

- CO3/1aBaTh TEKCThI B
pasIMYHbIX (opMaTax C y4yeToMm
HasHa4YeHUs HHGPOpMALUN U
[1EJIEBOM  ayJJUTOPUH, BbIOHpas
ONTUMAJIbHYIO bopmy|
[IpECTaBICHUS u
BU3YyaTU3aL1H;

- OLEHMBAaTh JOCTOBEPHOCTH,

JICTUTUMHOCTD I/IH(I)OpMaI_II/II/I, €
COOTBCTCTBHC IIpaBOBbBIM H

MOPaJIbHO-3TUYCCKUM HOPMaM;

- WCHOJB30BaThb  CPEICTBA
1H(OpPMaLlMOHHBIX u
KOMMYHHKAITHOHHBIX
TEXHOJIOTHIi B peleHnn
KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpPraHU3alMOHHBIX  3aJady  C
CcOOTI0ICHHEM TpeOoBaHU
DPTOHOMHUKH, TEXHUKH
0€30ITacCHOCTH, TUTHEHEL,

pecypcocOepeKeHusi, TPaBOBBIX

M OTHYECKUX HOPM, HOPM
MH(OPMALIMOHHOM
0€30IMacHOCTH;

- BJIAJICTh HaBBIKaMH
pacrio3HaBaHHMs W 3alIHTHI

CUCTeMa YypaBHEHHUN U
PaBHOCHUIILHOCTH
CHUCTEM,

HEPaBEHCTBO,
HEpPaBEHCTB,
YpaBHEHUH,
[palioHasbHbIE,

HEPaBEHCTB |
HMppaOHAJIbHEIE,
[MOKa3aTebHBIE,

imorapupMuYecKue, TPUrOHOMETPUUYECKHE

CTEIICHHBIE,
YPAaBHEHUSI, HEPABEHCTBA M CHCTEMBI;
[YMETh pellaTh ypaBHEHUS, HEPABEHCTBA U
CUCTEMBl C  IOMOIIBIO  Pa3IUYHbIX|
[IPUEMOB; pemarb

HEPABCHCTBA W CHCTCMbI C IIapaMETPOM;

ypaBHEHHUS,

[IPUMEHATh YPAaBHEHHUs, HEPABEHCTBA, MX
CUCTEMBI JIJISl PELICHUS] MAaTEMaTUYECKUX
3ajad M 3a7ad U3 Pa3IMUYHbIX 00JacTei
HAayK{ U PEAJIbHOW KU3HY;
CBOOOJIHO

YMETh OTIEPHUPOBATH|
MOHSATHSAMH: JBIDKEHHE, TapauIeTIbHbBIH]
MEPeHOC, CHMMETPHs Ha IUIOCKOCTH M B
[POCTPAHCTBE, IIOBOPOT, IPe0oOpa30BaHUE
burypsl; ymeThb

A [OLOOHEBIE

[M0a00us, IOJOOHBIE
[pacrio3HaBaTh  paBHbBIC
(Guryppl, B TOM 4YHCIIE B TIPUPOAE,
HCKYCCTBE, ApPXUTEKTYPE;
TCOMETPHUYCCKUE

YMETh
HCIT0JIH30BATh
OTHOIICHUS, HAXOJUTh T'COMETPHYCCKHE
(nmuHa, yrodm,
00bEM) TMPH PEUICHUU 3a/a4 U3 JIPYTHX|
y4eOHBIX TPEIMETOB U U3 PEalbHOM]
PKU3HU

BCJINYHHBI miomanib,

H(pOopMaluy,




nH()OpMaITMOHHOM
0€30ITaCHOCTH JINYHOCTH

OK 03 ILtanupoBath u
pean30BHIBAThH
COOCTBEHHOE
rmpodeccnoHanbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIIPUHUMATEITBCKYIO
NesITeTbHOCTD B
podeCCHOHATLHON
cdepe, UCIIOTB30BATH
BHAHUS 110 (PMHAHCOBOM
FPaMOTHOCTH B
Pa3TMYHBIX KU3HECHHBIX
CUTYaIUAX

B oOJactu JTyXOBHO-

HPAaBCTBCHHOI'O BOCIIUTAHUA:
-- c(hOpMUPOBAHHOCTH|
HPAaBCTBCHHOI'O CO3HaHHA,

ODTUYCCKOI'O ITIOBCACHUA,

- CHOCOOHOCTh  OLICHUBATH
CUTYaLUIO u MIPUHUMATH
OCO3HAHHBIE pelIeHus,
OpUEHTHUPYSICh HAa MOPAIBHO-
HPaBCTBEHHbIC HOPMBI u
[IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJaga B
[OCTPOCHHE

Oynyliero;

YCTOMYUBOIO

CBOMM  pOJUTEISIM ©  (WJIN)
Npyrum YJIeHaM CEMbH,
CO3aHUIO CEMbH Ha OCHOBE

(OCO3HAHHOT' O HpI/IHﬂTI/ISI
[ICHHOCTEHI CeMEHHOM >KH3HH B
COOTBCTCTBUU C TpaI[I/IIII/IFIMI/I
Hapo10B Poccuu;

OBylailcHue  YHUBEpPCAJIbHBIMY
PETYISTUBHBIMU JEHCTBUSMMU:

a) CaMOOpTaHU3AIIHS:
CaMOCTOSTEIBHO,

OCYIICCTBJIATL ITO3HABATCIBHYIO

[UIaH pellieHuss npoOJieMbl ¢
YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
[IPEANIOYTEHN;

OLICHKY

JaBaThb HOBBIM|
CUTYallUIM,

CI0COOCTBOBATH

(bOPMUPOBAHUIO U TIPOSBICHHIO

OTBCTCTBCHHOC OTHOLICHHEC K]

- YMETb OIEpPUPOBATH  IOHATHUAMM:
[pallOHAJIbHBIE, HMPPALMOHAIIBHEIE,
[10KA3aTEeIIbHBIC, CTEIICHHBIE,

iorapuMuYecKue, TPUTOHOMETPHUECKHUE
YpaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

YMETh  OIEPUPOBATH
MHOTOTPaHHHK, CCYCHHE MHOTOTPAaHHUKA,
KYO, napajuieenuIes,
¢durypa
BpalleHus, MIIWHAP, KOHYC, 1Iap, chepa,
cedeHus (UTyphl BpaleHUs, TUIOCKOCTH,

IIOHATHUAMM

pu3Ma,

[upamMujia, u ITOBCPXHOCTD

Kacarolascsi cepsl, WINHIPA, KOHYCA,

[JI0IIa1b IMOBCPXHOCTHU MUupaMu/bl,
[IPHU3MBEI,

chepbl, 00beM Kyba, NPSIMOYTOJIHLHOTO

KOHyCa, LWJIMHApA, IUIONIA[lh
napajuieenuneaa, MTUpaMuabl, MPU3MBIL,

UJIMHpA, KOHYCa, 1mapa, YMCHHC

M300paxarhb MHOTOTPaHHUKHU u

IMOBCPXHOCTU BpallCHUSA, UX CCUCHHUA OT

[PYKH, C
MHCTPYMCHTOB W 3JICKTPOHHBIX CPCICTB;

IIOMOIIBIO YCPTCIKHBIX]

YMETb  pacCIiO3HABATb B

YMETh
NpaBUJIbHBIE MHOTOTPAHHUKHY;
YMETb  ONEpPUPOBATH
pSMOYTOJIbHAsl ~ CHUCTEMa

CUMMCTPUIO

[IPOCTPAHCTBEC, PacCIiO3HaBAaTh

- IIOHATHUAMMU
KOOpAUWHAT,
[KOOPAWHATBI TOUYKH, BEKTOP, KOOPANHATH]

JICATCIIbHOCTD, BBIABJIATBBCKTOPA, CKAJIAPHOC MMPOU3BEACHUEC, YI'OJI
po0JIEMBI, CTaBUTH AMEXIY BEKTOpaMH, CyMMa BEKTOPOB,
bopMyIUpOBaTh  COOCTBEHHBIEIPOU3BEACHHE  BEKTOpa HA  YHUCIIO;
Bamay B 00pa3oBATENbHOMHAXOMUTh C  TOMOIIBI0  HM3yYCHHBIX|
MESTENIbHOCTH W JKU3HEHHBIX|[(DOPMYIT KOOPIHWHATHI CEPEIMHBI OTPE3Ka,
CUTYyaIUsX; [pacCTOsTHUE MEXAY ABYMS TOUKaMHU

- CaMOCTOSITEIBHO COCTABJISTH




[IMPOKON 3pyIUIIMU B Pa3HbIX

001acTIX 3HAHWM, ITOCTOSHHO
[TOBBIIIATH CBOH|
00pa3oBaTeNbHbII u
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb!

MCII0JIb30BATh MIPUEMBI
peduiekcun TUTST OIICHKH|
CUTyallud, BBIOOpAa  BEPHOIO
peleHus;

YMETh OLICHUBAaTh PHUCKU U
CBOEBPEMEHHO MIPUHUMATh
[PELLIEHNUS 110 UX CHUYKEHUIO;

B) SMOLIMOHAJIbHBIA MHTEJUIEKT,
[IpEAIONIararo i
c(hOpMUPOBAHHOCTD:
BHYTPEHHEHN MOTHUBAIUH,

BKJIIOUAIOIICH CTPCMJICHUC K
JIOCTHIKCHUIO LCJIIM W YCIICXY,
OIITUMHN3M,

YMCHUC ﬂeﬁCTBOBaTL, HCXO0asa U3

HMHHUIUATHBHOCTD,

CBOMX BO3MO>KHOCTEH;

- SMIIATHH, BKJTIOYAIONICH
CIIOCOOHOCTE IMOHMMATH|
SMOIIMOHAIIFHOE COCTOSIHUE
PYTUX, YYUTBIBaTH €ro MpH

OCYLICCTBJIICHUU
KOMMYHUKAIIUH, CIIOCOOHOCTh K
COUYBCTBHUIO U COIICPCIKUBAHUIO,

- COIIUAJIBbHBIX HaBBbIKOB,
BKJTFOYAFOIIINX CITIOCOOHOCTH
BI)ICTpaI/IBaTB OTHOULICHUA Cl

NPYTUMH  JTIOABMH, 3a00THTHCH,
[IPOSIBIIATH UHTEPEC U pa3peraTh
KOH(JINKTHI

OK 04 D dexTrBHO
B3aMMOJICVICTBOBATH U
paboTaTh B KOJIJIEKTUBE
1 KOMaHIe

COTOBHOCTL K CaMOPA3BUTHIO,

CaMOCTOSTCILHOCTH H
CaMOOITPENETIECHHUIO;

-OBJIaJIcCHUE HaBBIKAMHU Y4e€OHO-
MCCIIETIOBATENILCKOM, MPOEKTHOM
1 COITMANIBHOM JIeSITEILHOCTH;
OBnajicHue  YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
TEHCTBUSIMU

0) COBMECTHAs JICSITEIIbHOCTD:

INOHUMAaTh H HCIIOJIb30BATH

YMETb  ONEPUPOBATH  IMOHATUSMH:
CIIy4alHbII OIBIT U ciy4yaiiHOe COObITHE,
COOBITHS;

C

BEPOSITHOCTh

YMETb
MICIIOJIb30BaHNEM TpaUuecKUX METOOB;

(dhopMyIibL

CIIy4aitHOTO
BBIYHUCIISATH  BEPOSTHOCTH

[IPUMEHSITh CIIO)KEHUS |
YMHOXKEHUS BEPOSITHOCTEH,
KOMOHWHATOpHbIE (PAKTHI U (GOPMYIBI MPU
[pEILICHUH 3aJ1ay; OLIEHUBATh BEPOSTHOCTH
[peabHBIX  COOBITHUH; 3HAKOMCTBO  CO
CITy4ailHBIMU

BEINYNHaAMMU, YMCHUE

[MPEMMYIIECTBA KOMAHJIHOW W

[IPUBOJUTH IPUMEPHI MTPOSIBICHUS 3aKOHA




VH/IMBUIYaJIbHOW PabOTHI;

- IPUHAMATh L€ COBMECTHOH
NESATEIIBHOCTH, OPTraHU30BBIBATH
1 KOOPAMHHUPOBATh JEHUCTBUS 110
ec JOCTMIKCHHMIO: COCTaBIIATH
[J1aH JIEUCTBUM, pACIPEIEIIATH)
c

ponu MHEHU

Y4aCTHHKOB

y4eTOM
00CyXIaTh,
[pe3yNIbTaThl COBMECTHOM
PaboTHI;
- KOOPJUHUPOBAThH U BBITIOJIHSTH,
paboTy B YCIOBHSX PEasbHOTO,
BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO
B3aUMOICHCTBUS;

OCYHICCTBIATE  IMO3UTHUBHOC
CTPATCTUYCCKOC TIIOBCIACHUC B
Pa3JINIHBIX
IIPOABJIATH

BOOOpaXeHUE,

CHUTYaIHSX,
TBOPYECTBO u
OBIThH
MHULAATHBHBIM.

OBnajseHne  yHUBEPCAJIbHBIMU
PETYISTUBHBIMH JCHCTBUSMHU:

) OpUHATHE ce0sl ©u  JIPYTHuX|

ITFOTCHA:

-  IpUHUMATh  MOTHBBI |
ApPTyMEHTBHI IPYTHX JIIOJIed Mpu
aHaIN3e pe3yabTaToB
ITesITEILHOCTH;

Ipu3dHaBaTb CBOC TIIpaBO H

OOJBIIMX  YHCET B  MPUPOIAHBIX
0OI1IECTBEHHBIX SBJIEHUSAX;
YMETh ¢BOOOIHO

TTOHATHUAMMN: CTCIICHDb

u
- OIIePUPOBATH

c L[EJIBIM
[okKaszarejieM,  KOpPEHb

C

HaTypaJbHOH

CTCIICHHU, CTCIICHDb palrOHaJIbHBIM

ITIOKa3aTcJjICM, CTCIICHDb C

IECTBUTEIIbHBIM (BEIIECTBEHHBIM)
okasartesieM, Jjorapudm 4Yucia, CUHYC,
KOCUHYC M TaHI€HC MPOU3BOJIHHOTO
qKcIa;

YMETb

CBOOOZHO  OMEpUPOBATH

MOHATUSAMU: TpaduK (QyHKIMH, 0OpaTHAS

(dyHKIHS, GbyHKIUH,
NIMHEWHAst KBaJpaTU4Has]

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

- YMETh HCIIOJIb30BaTh Tpaduku GyHKIUH]

TPUTOHOMETPHUYECKHE
oOpaTHBbIC
byHKIUY,

Jorapumuyeckasy

CTpouTh rpaduKy

u
yYMETh

ISt IIPOLIECCOB
3aBUCUMOCTEH NpH pELIeHWH 3ajad U3
NPYruX  y4eOHbIX IPEeIMETOB
[peabHOM JKU3HU; BhIpakaTh (GOPMYIaMu

HU3YyUCHUA H
n u3

3aBUCHMOCTH MEXIy BETUUMHAMU;
- CBOOOJHO OMEpPUPOBATH TMOHATUSIMHU:

paBO  JApPYruX  JIIOJAEH  HaMEeTHOCTh  (QYHKUMH, MNEPUOAUYHOCTD
OILINOKY; (YHKIIMM, OrpaHUYEHHOCTb (YHKIIHH,
- pa3BUBaTh CIIOCOOHOCTBMOHOTOHHOCTh ~ (DYHKIIMH, 3KCTPEMYM|
MOHMMaThb MHP C TNO3UUUH/QYHKIMHM, HauOojblllee W HAaUMEHbIIee

NPYTOro uenoBeKa

BHAYCHUA q)YHKI_II/II/I Ha TIIPOMCEKYTKCE,

YMETh MIPOBOJIUTH UCCIIeIOBaHHE
(b yHKIUY;

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

KOOpJIMHATHONW IUIOCKOCTH MHOXECTBA|
[peIICHUI 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 3CTETUYECKOTO)

- ICTETUYECKOE OTHOIICHHE K
MUDY, BKJIIOYAsl 3CTETHKY ObITa,
HAy4YHOTO

TBOPUYECTBA,

nu TCXHUYCCKOI'O
criopta, Tpyla Wu
OOIIECTBCHHBIX OTHOIICHUI,

- CIIOCOOHOCTH BOCHPHUHUMATH
pa3jIMYHbIC  BUIBI
TPaJUIUd U TBOPYECTBO CBOETO
W JIPYTHX HApOJIOB, OINYIIATh
OMOIMOHAIBHOE  BO3JCHCTBHE

HCKYCCTBaA,

HCKYCCTBA,;
- yO©XKICHHOCTh B 3HAYMMOCTH
TSt o0riecTBa
OTEYECTBEHHOTO M  MHPOBOTO

JIMYHOCTH H

MCKYCCTBaA, OTHHUYCCKHUX

KYJIbTYPHBIX TpaJaMIIHI 3|
HapOJIHOT'O TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIP)KCHHUIO,
B pasHBIX BHUAAX MCKYCCTBA,
CTpPEMIICHHE MIPOSIBIISITH|
KauecTBa TBOPUYECKOM JIMUHOCTH;
OBnajseHne  yHUBEPCAJIbHBIMU
KOMMYHHKATHBHBIMU
MeCTBUSIMU:

a) oOIIeHue:

- OCYLIECTBJISATh KOMMYHUKALIUHY|
BO BCceX cdepax KHU3HU;

- pacno3HaBaThb HeBepOaIbHbBIE
cpencTBa OOIICHUS, TOHUMATH
BHAUYCHUE COLMAJILHBIX 3HAKOB,
[pacro3HaBaTh MPEATIOCHUTKH
KOH(MIUKTHBIX  CHUTYyalHid
CMSITUaTh KOH(IUKTHI;
Pa3BEPHYTO JIOTUYHO

M3JIaraTb CBOIO TOYKY 3pPCHUA (|

)51

u

M CITOJIBb30BaHHECM SI3BIKOBBIX]

Cpe/cTB

YMETh  ONECPUPOBATh  MOHATHSIMH:
cpenHee  apu(MeETHUECKOE,
HanOOJIbIIICE W HAWUMCHBIIECE 3HAYCHHUS,

CTaHOapTHOC]

MeIHraHa,
pa3Max, JUCTICPCHS,
OTKJIOHEHHE YHCIIOBOTO Habopa; yMCHHE
3BJICKATh, UHTEPIPETHUPOBATH|
MH(pOpMAIIHIO, B
ra0iuiax, Ha Jauarpammax, Tpadukax,
OTPaKAOIIYIO peabHBIX
[IPOIIECCOB M  SIBJICHUH; TIPEICTABIISATH
nHQOpMAIMI0O C TOMOIIBID TaOuHIl |

JiuarpaMm; HUCCIICA0BATh CTAaTUCTHYCCKUC

MMpEACTAaBJICHHYIO

CBOMCTBA

NTAaHHbIC, B TOM 4YHUCJIE C IPUMEHEHUEM
rpadM4ecKuXx METONOB M DJIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATH MOHATUAMM: TOUKA,
npsiMas, IIPOCTPAHCTBO,
NBYTPaHHBIA  yTrOJI,
[psIMBIE, [1apaJUIeJIbHOCTD
[EPIICHIUKYJIIPHOCTD IPSIMBIX

HJ'IOCKOCTGI‘/’I, yroJjq Mexay HpsAMbIMHA, YIOJl

IJIOCKOCTh,
CKpEILIUBAIOIIHECS
U
u

MEXAY NPSAMOM M IUIOCKOCTBIO, YIOJ
MCKAY IINIOCKOCTAMH, PACCTOAHUC OT]
[TOYKH O IJIOCKOCTHU, PACCTOAHUC MCKIY|
MEXIY

NPSIMBIMH, paccrosinue

IIJIOCKOCTAMU,
- YMCTb HCIIOJIb30BATh IIpU PCHICHHUU
3ala4 HU3YYCHHBIC (I)aKTBI H TCOPCMBbI
[IJIAHUMCTPHU; YMCHUC OILICHUBATH|

[pa3Mepbl 00BEKTOB OKPY>KAOLIETO MUPA

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

TPaIUIMOHHBIX

OCO3HaHHE OOYyYaIIIUMUCH

[POCCHIICKOM IPAXKIAHCKON
MICHTUYHOCTH;
LIEJICHANIPABJIICHHOE Pa3BUTHE,

BHYTpCHHeﬁ NO3HMIHMH JIMYHOCTHU

- YMETb OIIEPUPOBATH IMOHATHUSIMHU:
[IPSIMOYTOJIbHAS] CUCTEMA KOOPINHAT,
KOOPAMHATBI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIPHOE IIPOU3BEACHUE, YOI
MEXKy BEKTOPAMH, CYMMa BEKTOPOB,
[IPOU3BEICHNUE BEKTOPA HA YUCIIO;
HaXOJUTh C IIOMOIIBI0 N3Y4EHHBIX

Ha OCHOBE JTyXOBHO-,
HpaB CTBCHHBIX HeHHOCTeﬁ
HapOJ0B Poccuiickoii

(hopMyJT KOOPJIMHATHI CEPEIMHBI OTPE3KA,




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

Denepauv, HUCTOPUUYECKUX W
HAIMOHATBHO-KYJIbTYPHBIX

TpagUIni, dhopmupoBaHUe
CHCTEMBI 3HAUHMMBIX I[EHHOCTHO-

CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYILIMOHHOIO
MHUPOBO33PEHHU,

[MPABOCO3HAHUSI, 3KOJIOTHYECKOM

KYJIbTYPBI, CIIOCOOHOCTH|
CTaBUTb 1M W  CTPOWTH
PKM3HEHHBIC TUIAHbI;

B 4acTH IPaKIaHCKOTO
BOCIIUTaAHUA:

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

3aKOHA U MPABOIIOPSIKA;

- IIPpUHATHC TPpaAUuIIUOHHBIX]
HallMOHAJIbHBIX,
06H_IG‘IGJ'IOB6‘IGCKI/IX
C'YMAHUCTUYCCKUX U

JICMOKPAaTUICCKHUX HGHHOCTGﬁ;

- TOTOBHOCTb IPOTUBOCTOATH
V1JICOJIOTHH HKCTpEeMHU3Ma,
HallMOHaM3Ma,  KceHohoOuw,
ITMCKPUMHUHALIUH 1o,
COLIMAIIbHBIM, PEJIUTHO3HBIM,
[PacoBBIM, HaIlMOHAIBHBIM
NpU3HAKaM;

- TOTOBHOCTb B€CTH COBMECTHYIO

NICATCIIBHOCTD B HHTepecax
o01ecTBa,

Yy4aCTBOBAaTh B CaMOYIIpaBJICHUH

FpakIaHCKOTO
B o011eo00pa3oBaTeIbHOM

OpraHu3aIu u JIETCKO-,
FOHOILLIECKUX OpraHu3alusX;

- YMEHHE B3aMMOJIEHCTBOBATH C
COONUAJIBHBIMHA HWHCTHTYTaMU B
COOTBETCTBUU C MX (PyHKUHAMU
11 HA3HAYCHUEM,

- TOTOBHOCTh K T'YMAaHUTAPHOH M|
BOJIOHTEPCKOM JI€SITETbHOCTH;

MMATPUOTUYCCKOI'O BOCITUTAHU:

- c(OpPMHPOBAHHOCTH
[POCCUICKON IPaKIAHCKON
UJICHTUYHOCTH,  NaTPUOTH3MAa,

[pPaCCTOSTHUE MEXAY ABYMS TOUKaAMU;
-yMETh BBIOUpATh MOAXOAAIIUI
M3y4EHHBIN METOJ JUIsl pELIEHUS 3a/1a4H,
[pacro3HaBaTh MaTeMaTu4eckue GpaKThl U
MaTeMaTH4YECKHE MOJIETN B IPUPOIHBIX U
0OIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHUE TPUBOAUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUI POCCUICKON
1 MUPOBOW MaTEMaTUYE€CKON HAYKH.

- YMETb ONEpPUPOBATH
CITy4alHBIN OMBIT U CIydallHOE COOBITHE,
BEPOATHOCTh  CIyYalHOTO  COOBITHS;
v

IIOHATHUAMM

YMCETb BBIYUCIIATH BCPOATHOCTDH

MCII0JIb30BaHNEM IPaUUECKUX METOOB;
(GOpMyIIBI  CIIOXKCHHUS

IIPUMCHATH H

[YMHO>XXECHUSA BEpPOSITHOCTEH,
KOMOWHATOPHBIE (PAKTBI M POPMYIBI TIPU
[pEILICHUH 3aJ]ay; OLlEHUBATh BEPOSTHOCTH
[peabHbIX
CIIy4yaliHbIMHU yMEeHUe

IIPUBOJUTD IMPHUMCPLI IIPOABJICHHA 3aKOHA,

CO6LITHﬁ; 3HAaKOMCTBO CO|

BCINYHNHaAMMU,

0OJBIIMX 4YKUCEd B IMPUPOJHBIX U

OOIIIECTBEHHBIX SIBJIEHUIX

YBaXEHUS K CBOEMY Hapomy,




HUyBCTBa OTBETCTBEHHOCTH IEPE]T
PonuHONM, TOpIOCTH 3a CBOM
Kpail, cBor0 PoauHy, CBOM S3BIK
1 KyJbTypy, MNOpOLLIOE U
HACTOSIICE
MHOTOHAIIMOHAJIBHOTO  HApoJ1a
Poccuu;

- IICHHOCTHOC OTHOIICHUE K|
FOCYIapCTBEHHBIM  CHUMBOJIaM,
MCTOPUYECKOMY U TMPUPOTHOMY|
HaCJICIHIO, IMaMSITHHKaM,
TpaguuusM HapoaoB Poccum,
NTOCTHKEHUAM Poccuu B Hayke,
CKYCCTBE, cropre,
TEXHOJIOTHSIX U TPY/E;

- uuaernas yOEXKIEHHOCTD,
TOTOBHOCTh K CIY)KCHHIO U
BalIUTE OreuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
OCBOCHHEBIC 00y4aromuMucs
MEXKIPEIMETHbIE TIOHATUS |
YHUBEpCAJIbHBIC yueOHbIE
ITelicTBUS (perynaTuBHBIE,
[T03HABATECIIHLHEIC,
KOMMYHUKATHUBHBIE);

- CIIOCOOHOCTD HX
HCITOJIb30BaHUS B
[MO3HABATEILHOM M COIMAJIbHOMN
MpaKTHKE, TOTOBHOCTb K
CaMOCTOSITEIIbHOMY
MJIaHUPOBAHUIO il
OCYIIIECTBIICHUIO yueOHOU
eI TeIIbHOCTH, OpraHu3alNH
y4€OHOTO  COTPYJHHMYECTBA C
MegarorndyecKuMu pabOTHUKAMHU
M CBEPCTHUKAMH, K Y4YacTUIO B
[MOCTPOEHUU  MHAMBUIYAJIbHOM
00pa3oBaTeNbHOIN TPAEKTOPUH;

- OBJIaJICHUE HABBIKAMU Y4EOHO-
M CCIIEI0OBATEIILCKOM, TPOEKTHOM
1 COITMATBbHOM eI TETbHOCTH




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

b PexTUBHO
MENCTBOBATE B
Ype3BhIYAITHBIX
CUTYaIUIX

- HE NpUHUMATh JIEUCTBUS,
[IPUHOCSIINE BPEI OKPYKAIOIIEH
cpene;

- YMETh IIPOTHO3UPOBATH
HEeOIarONpUsTHbIE
DKOJIOTUYECKHE IIOCJIE/ICTBHS]]
[PEAIPUHUMAEMBIX  JEHCTBUM,

[pe0TBpaliaTh ux;

- PaCclInpUTh OIIBIT|
JICATCIIbHOCTH JKOJIOTHYECKOU
HAITPAaBJICHHOCTH,

- pa3zpalaTbIBaTh IUIAH PELICHUS
po0JieMbl € YYETOM aHaIu3a
MMCIOIIUXCA MAaTCPpHUAIIBHBIX H|
HeMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIIATH
L[€JICHAPABICHHbBIN TIOUCK
[epeHoca CpeicTB U CHocoOOB
neiicTBUsl B MPO(eCcCHOHANBHYIO
cpeay;

- YMeTb IEPEeHOCUTb 3HAHUS B

[103HABATEIbHYIO u
[IPAKTUYECKYIO oOrnactu
PKU3HEACATCIIBHOCTH,

- IpenIarartb HOBBIE IPOEKTHI,

OLICHUBAaThb HACHU C IIO3HUIHNUY]
HOBU3HBEI, OpPUT'MHAJIBHOCTH,
HpaKTI/I‘ICCKOﬁ 3HAYUMOCTH;

- JaBaTb OLICHKY HOBBIM|
CUTyallusiIM, BHOCHUTH
KOPPCKTHUBBI B JACATCIBHOCTD,
OLICHUBATh COOTBECTCTBUEC

- YMEThb OIEPHPOBATH  TOHITHSIMHU:
byHKIIHS, HeIpephIBHAS byHKIHS,
MTPOU3BO/IHAS, nepBooOpasHas,
OTIpeIeIICHHBIN UHTETpa; YMETH|
HAXOIUTh IPOU3BOJHBIC AJIEMEHTAPHBIX
(YHKIUH,  HCMONB3ys  CIPaBOYHBIC
MaTepHasbl; UCCIIEOBATh B MPOCTCHINNX]

ciydasx (YHKIIMM Ha MOHOTOHHOCTb,
HAXOIUTh HAWOOJBIINE W HAUMEHBIINE
BHA4YCHHUS (YHKIMH; CTPOUTHh Tpaduku
MHOTOWJICHOB

C HCIIOJIBb30BaHUCM

arrapara MaTeéMaTH4Y€CKOI'o

[IPUMEHATHh IIPOU3BOJHYIO IIPU PELICHUU

aHaJIn3a,

3ala4 Ha ABMIXKCHHUC, PCIIATH IMPAKTHKO-

OpPUEHTUPOBAHHBIE 3a71a4u HA

HauOOJIbIINE M HAaWMCEHBIIUE 3HA4YCHUA,
Ha HaxXOXACHUC I1IYTH, CKOPOCTU U
YCKOPCHHU;
- YMCTb OIICPHUPOBATDH IIOHATHUAMMU
JIBUOKCHHUC B IIPOCTPAHCTBC, HOI[O6HBIC
(1)I/Il"ypbl B IIPOCTPAHCTBE; MCIIOJIb30BATDh

OTHOILEHUE IUIOIIAJEH IOBEPXHOCTEN U

00BEMOB TTOJIOOHBIX (UTYP MPH PEHICHUHY]
3agad;

- YMETh BBIYHCIATH T'€OMETPHUCCKUE]
BEJIMYMHBI  (UIMHA, YTOJI, TUIOMIA/b,
00BeM, TLJIOINA/Tb MTOBEPXHOCTH),
MCIIONB3Ysl U3ydeHHble (GOpMYyJIbl U
METO/1bI

PE3yJIbTAaTOB LIEISIM

2. CTpyKTypa H coaep:kaHue 001e00pa3oBaTe/bHOMN AN CHUIIITHHBI

2.1. O0beM JUCHUILIMHBI U BUbI y4e0HOH padoThI

Bun yuebHolt paboThl O6beM B yacax
O6beM 00pa3zoBaTeIbHON NPOrpaMMBbl 340
Koncynbranuu

CymMmapHast yueOHast Harpy3ka BO B3aMOJICHCTBHUH C TIpENo/iaBaTeIeM 307

B TOM YHCIIE:

JIEKIINH, YPOKH 134
MPAKTUYECKHUE 3aHSTUS 173
JlaGopatopHas paboTa

[TpodeccnonaaIbHO OPHEHTUPOBAHHOE COJIEPIKAHHE

B TOM YHCJIC:




JICKLIVH, YPOKH

MPAKTUYCCKUC 3aHATUSA

HpaKTI/ILIeCKOC 3aHATUC

CamocrosiTenpHas pabora 15
KonTtposb 18
[TpomexxyTouHas aTTecTalus — SK3aMeH (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 . 4acoB
NPHUKJIATHON MOXYJIb (IPU HAJTUYMH) HUMHU
1 2 3 4
OcHOBHOe coep:KkaHue
Paznen 1. 20
IloBTOpPEHME
Kypca
MaTeMaTHKH
OCHOBHOI1
LIKOJIbI
Tema 1.1 Copepxanue yueOHOro MaTepuana
Ilene u 3agaum | bazoBele 3HAaHWUS W yMEHHS 110 MaTeMaTHKE B
MaTeMaTHUKHU poeCCUOHAILHON U B TTIOBCEAHEBHOM JCSTEIIBHOCTH.
npu  OCBOCHHMH | KOMOMHUpPOBAaHHOE 3aHSTHE 2
CHEIUAIbHOCTH
Tema 1.2 Copepxanue yueOHOro MaTepuana
Yucna U | [leficTBUS Haa TMOJIOKUTEIBHBIMU M OTPHULATEIbHBIMU
BBIUNCJICHMUSL. YHCIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JIPOOSIMH. OK-01,
Beipaxenns u | JlelicTBUS co creneHsMH, (HOpPMYIBI COKPAIEHHOTO 2 OK-02,
IPe0OpPa3OBaHys | YMHOKEHHS. OK-03,
Komb6unupoBaHHoe 3aHsATHE OK-04,
Tema 1.3. IIpodeccnonaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME OK-05,
I'eomerpuss Ha | (copep:KaHUe MPUKJIATHOTO MOXYJIA) OK-%E;'
IJIOCKOCTH Bupl miockux Guryp v ux miomaib. OK-
[IpakTHKO-OpHEHTHPOBaHHbIE  3aJadyd B Kypce 2
reOMEeTPHUH Ha IIOCKOCTH
IIpakTHueckoe 3aHsaTHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
[TpoueHnTHBIE [TpocTble mPOLEHTHI, pa3HbIe CIIOCOOBI UX BBIYHUCICHUS.
BBIUNCIICHUS C1okHBIE POLIEHTHI 4
[IpakTHueckoe 3aHsaTHE
Tema 1.5 Coneprkanne y4eOHOT0 MaTeprana
VYpaBuenus  u | JIuneiiHble, KBaJpaTHbIE, TPOOHO-TMHEHHbIE YpaBHEHUS
HEPABEHCTBA Y HEPaBEHCTBA 2




Tema 1.6
CucreMnl

Coneprxanue yueOHOTO MaTepuraa

CnocoObl  pelieHrss CHCTeM JIMHEHHBIX YpaBHEHH.

ypaBHEHUH u | [lonstus: matpuna 2x2 u 3x3, onpeaeanTeab MaTpPUILb. 6
HEPaBEHCTB Meron T'aycca. Cucrembl HEIMHEMHBIX YpPaBHEHHM.
CucreMbl HEpaBEHCTB
Kom0OuHMpoBaHHOE 3aHsATHE
Tema 1.7 Cogneprkanue ydeOHOro MaTepuasa
Bxonnoii Beruucinennss u  mnpeoOpa3oBaHusA. YpaBHCHHS U
KOHTPOJIb HEPaBEHCTBA. ['eoMeTpus Ha IUNIOCKOCTH 2
Konrtponbnas padora
Paznen 2 20
IIpsimbie H
IUVIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Copneprkanue ydeOHOro Marepuasa
OcHoBHbIE [Tpeamer ctepeomerpun. OCHOBHBIE MOHATHS (TOYKa,
IIOHATHUSA npsiMasi,  IUIOCKOCTh,  MPOCTpaHCTBO).  OCHOBHBIE 2
CTCPEOMETPUHU. | aKCHOMBI CTEpEOMETPUH. [lepecekaromuecs,
Pacnonoxenue | mapamiensHble W CKpelIMBaronuecs mnpsmbie. [IpusHak
IPSIMBIX U | M CBOHCTBO CKpeluBaroluxcs npsMbiX. OCHOBHBIE
IJIOCKOCTEN MPOCTPAHCTBEHHBIE (PUTYPHI.
KomOunmnpoBanHoe 3aHsATHE
Tema 2.2. Coneprkanue y4eOHOro Marepuana
[Mapamnensnocr | IlapamnensHble npsMass W IUIOocKocTh. OmpeneneHue.
b npsambIx, | [IpusHak. CaoiicTBa (c JI0Ka3aTeIbCTBOM).
MPAMOM u | [Tapamnensupie miockoctu. Omnpenenenue. [lpuznak.
IIJIOCKOCTH, CpoiicTBa (C [0Ka3aTeNbCTBOM). TeTpa’ap U ero 6 OK-01,
IJIOCKOCTEHN aneMeHThl. [lapannenenunen W €ro  JJIEMEHTHI. OK-03,
CBolicTBa NPOTHUBOIOJIOKHBIX TPaHEW M JUAroHaieu OK-04
napautenenunena. Ilocrpoenne cedenmii. Pemenue
3azad.
Komb6unupoBanHoe 3aHsATHE
Tewma 2.3. Coneprkanne y4eOHOro MaTepuana
[epnennukynsp | IlepnennukynspHele npsmele. [lapannensHble npsmsle,
HOCTb IIPAMBIX, | MEePHEHAUKYISIPHBIE K IJIOCKOCTH. ITpusnak
psIMO U NEPIEHIUKYJIPHOCTH psIMOM u IJIOCKOCTH.
IUIOCKOCTH, JokazatenbctBo.  [lepneHaukymnsip ¥ HakJIOHHas.
IIJIOCKOCTEMN IlepnenaukynspHbie IJIOCKOCTH. [Ipn3nak 2
NEePIEHAUKYJIIPHOCTH INIOCKOCTEN. [l0Ka3aTenbeTBo.
PaccrosiHus B mpocTpaHCcTBE
KomOunmpoBaHHoe 3aHATHE
Tema 2.4. Copneprxanue yueOHOTo MaTepuana
Teopema o Tpex Teopema o0 Tpex mnepneHIUKyspax. [lokasaTenbcTBo.
TMCPHCHIMKYIAD | yron MEXAY NOpPSIMOM M IUIOCKOCTBIO. YTOJI MEXKIYy 4
ax

IIJIOCKOCTAMMU

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tewma 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME

[TapannensHble, | (comep:KaHUe MPUKJIATHOTO MOTYJIS)

NEPIEHIUKYIIAP | AKCHOMBI CTepEOMETPHH. [lepneHAUKyYISIpPHOCTD

HBIE, IpsIMON M IUIOCKOCTH, NMapaJIeNbHOCTh JIBYX HPSIMBIX, 4

CKPELIUBAIOIINE | MEPIEHANKYJISAPHBIX MIOCKOCTH, MEPHEHAUKYISIPHOCTh

Csl IIpsIMBIE IIJIOCKOCTEMN
[TpakTrueckoe 3aHsATHE

Tema 2.6. Coneprkanue ydeOHOro Mareprasa

Pemenne 3anad. | PacmonoskeHue NpsMBbIX U IDIOCKOCTEH B TIPOCTPAHCTBE.

[Ipsimble u | [lepneHauKyIsIpHOCTh ¥ MAPaJUIENBHOCTh MPSAMBIX H

IUIOCKOCTH B | miockoctel. CKpemuBaromuecs npsmble 2

MIPOCTPAHCTBE KonTponbnas pabota

Paznen 3. 16

Koopaunarsl un

BEKTOPbI

Tema 3.1 Copepxanue yueOHOro MaTepuana

JexapToBbl JlekapToBBI KOOpAMHATHI B TpocTpaHcTBe. [IpocTelimume OK-02

KOOpIAMHATEl B | 337layd B KoopJauHaTaX. PaccTosHue MeXIy JByMs 4 OK-O3:

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

Paccrosinue Komb6unnpoBanHoe 3aHsaTue

MEXAY  JBYMs

TOYKaMHU.

Koopaunatsl

CepeNHbI

OTpe3Ka

Tema 3.2 Coneprkanue y4eOHOro Marepuana

Bexkrops! B | BexTopel B mpoctpaHcTBe. Cll0’K€HHE W BbIYMTaHUE

IIPOCTPAHCTBE. BEKTOPOB.  YMHOXEHHME  BEKTOpa  Ha  4YHCIIO.

VYron mexny | Kommutanapasie BekTopbl. CKalsipHOE IPOU3BENEHUE

BEKTOPAMH. BEKTOPOB. Paznoxenue BEKTOpPa 1o TpeM 6

CkansipHoe HEKOMIUIaHapHbIM BekTopaMm. KoopauHaTel BekToOpa,

IIPOU3BENICHUE CKaJIsIPHOE IPOU3BEACHHUE BEKTOPOB B KOOPAMHATAX,

BEKTOPOB yroJl MEXIy BEKTOpaMH, Yroil MeXAy MpsaMOd H
IUIOCKOCTBIO, YrOJd MEXIYy IUIOCKOCTSIMH. YpaBHEHHE
II0CKOCTH. ['eoMeTpuueckuii CMbICI OnpeneauTens 2x2
KomOuHmnpoBaHHoe 3aHsATHE

Tema 3.3 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE  COAEPKAHME

IIpakTuxo- (comep:kaHue NPUKJIATHOTO MOAYJISA)

opucHTHpPOBaHH | KoopauHaTHAs MJIOCKOCTh. BbIYuCIeHUE pacCTOSITHUNA U

Bl€ 3aJa4d Ha | [UIOIIaJIei Ha TWIOCKOCTH. KolnuecTBEHHbIE pacyeThl 4

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

Pemenue 3amau.
Koopaunater u
BEKTOPBI

I[eKapTOBBI KOOpAUHATBI B MNPOCTPAHCTBEC. BCKTOpBI B
CnoXeHHE W BEIYUTAHUC BCKTOPOB.
BCKTOpa KOMHHaHapHBIC

IIPOCTPAHCTBE.

YMHOXKEHHE Ha 4YHUCIIO.




BEeKTOpbl.  CKanspHOE  NPOM3BEINCHHE  BEKTOPOB.
PaznmoxeHne BekTOpa 1O TpeM HEKOMILJIAHAPHBIM
BekTopaM. Ilpocreitimme 3amauym B KOOpJAMHATAX. 2
Koopaunatsl BeKTOpa, pacCTOSHHE MEXAY TOYKaMH,
KOOpJUHATbI CepeUHbI OTpe3Ka, CKaJIsIpHOE
IIPOU3BE/ICHUE BEKTOPOB B KOOPJAMHATAaX, YroJl MEXAY
BEKTOPAMHM, YroJl MEXAY IPSIMON M IUIOCKOCTBIO, YIOJI
MEXy IIIOCKOCTSMHU
Konrtponbnas pabora

Pasznea 4. 40

OcHoBBI

TPUTOHOMETPH

H.

Tpuronomerpu

yecKue

pyHkumMu

Tema 4.1 Copepxanue yueOHOT0O MaTepHana

Tpuronomerpuy | Pagnannast mepa yria. [IoBOpoT TOYKM BOKpYr Havaia

eckue (QyHKIUM | KoopauHat. OnpeseseHre CHHYCca, KOCHHYCA, TAHT€HCa 4

IIPOU3BOJLHOIO | U KOTaHIeHca. 3HAKM CHHYCA, KOCHHYCA, TaHIeHca U

yria, YKMCJIa. | KOTAHT'€HCAa II0 YETBEPTSAM. 3aBUCHMOCTb  MEXIY

Paguannas M | CMHYyCOM, KOCHHYCOM, TAaHIT€HCOM U KOTaHTE€HCOM

rpagycHas Mepa | OJHOTO U TOTO ke yria

yria KomOunmnpoBanHoe 3aHsATHE

Tema 4.2 Coneprkanue y4eOHOro Marepuana

OcHoBHbIE Tpuronomerpuueckue ToxzaecTBa. CHUHYC, KOCHUHYC, OK-04

TPUTOHOMETPHY | TAHFEHC W KOTAHIeHC YIIoB o U - o. Dopmynbl 4 OK-OE:

ecKue IIPUBEICHUS OK-06

TOXXAECTBA. KomOunupoBanHoe 3aHaTHE

Dopmybl

IIPUBEIECHUS

Tema 4.3 Cogepxanue yaueOHOTO MaTepuana

Cunyc, Cymma u pasHocth cuHycoB. CyMMa U pa3HOCTb

KOCHHYC, KocuHycoB. CHHYC ¥ KOCHHYC JIBOWHOTO yTJa.

TaHreHc CcyMMebl | Dopmyibl osioBUHHOTO yriia. [IpeoGpa3oBanust CyMMBbI 8

u PasHOCTH | TPUTOHOMETPHUYECKUX (QYHKIMH B TpPOU3BENEHUE U

JByX YTJIOB IIPOU3BEIECHUS B CyMMY. Bripaxkenue

Cunyc U | TPUTOHOMETPUYECKUX  (YHKIMI  depe3  TaHTEHC

KOCHHYC MIOJIOBUHHOTO apryMeHTa. IIpeobpazoBanus

JBOMHOIO yIJIA. | MPOCTEUIIIMX TPUTOHOMETPHYECKUX BBIPAKECHUH

Dopmysl KomOuHHpOBaHHOE 3aHATHE

MOJIOBUHHOTO

yria

Tema 4.4 Coneprxanue yueOHOro MaTepuaa

Oynkuuy, ux | O0nacTe ONpeaesNieHus] M MHOXECTBO — 3HAuUeHHM

CBOMCTBA. ¢bynkuuii. YETHOCTb, HEYETHOCTh, MEPUOAUYHOCTD 2




CrocoOsl

dbyakumii. CriocoOs1 3aaanus QyHKIIANA

3aJlaHus Komb6unupoBanHoe 3aHsaTue
byHKIMHA
Tema 4.5 Coneprkanue ydeOHOro MaTepurasa
Tpuronomerpuy | OGnacTb ONpENENCHUS H  MHOXECTBO 3HAYCHUH
eckue (PyHKLIUU, | TPUTOHOMETPHYECKUX (GyHKIMHA. YeértHoCTb,
UX CBOWCTBA H | HEYETHOCTh, MEPUOJUYHOCTh TPUTOHOMETPHUCCKUX
rpaduxu ¢bynakuumii. CBolicTBa U rpaduku GYHKIUH Y = COS X, Y =
sin X, y =tg X, y = ctg X.
Komb6unnpoBaHHoe 3aHsTHE.
Tema 4.6 Conepxanue yaeOHOTO MaTepuana
ITpeoOpa3oBanu | Cxxarue U pacTsHKEHUE TPaPUKOB TPUTOHOMETPHUUCCKUX
e rpaguKoB | QyHKIIHIA.
Tpuronomerpud | [IpeoOpa3zoBanne  rpadukoB  TPUTOHOMETPUUECKUX
eckuX (PyHKUMH | GyHKIUH

HpaKTqucxoe 3aHATHUC

Tema 4.7 IIpodeccnoHaAIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
Onucanue (conep:kaHue NPUKJIAAHOIO MOXYJIA)

IIPOM3BOACTBEH | Mcnonb3oBaHue CBOMCTB TPUTOHOMETPUUECKUX
HBIX IPOLECCOB | (yHKUUH B MIPO(PECCHOHAIBHBIX 3a/1a4ax

c noMoupko | [Ipakruueckoe 3aHsaTUe

rpaduKoB

byHKIMi

Tema 4.8 Copepxanue yueOHOro MaTepuana

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

eckue QyHKIUU

KomMmOuHupoBanHoe 3aHsTHe

Tema 4.9
Tpuronomerpuu
eCcKHe

Cogepxanue yaeOHOTO MaTepuana

VYpaBHeHHe cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHUE

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

YPaBHEHHUS U ypaBHEHUU OCHOBHBIX THUIIOB: MPOCTEUIIINE

HEPaBEHCTBA TPUTOHOMETPUUECKUE  ypaBHEHUS, CBOJAIIMECS K
KBaJIpaTHBIM, pEIIaeMble Pa3I0KEHUEM Ha MHOKUTEIH,
OJIHOPOJIHBIE.
[Tpocreiimme TPUroHOMETPUUECKUE HEPABEHCTBA
KomOunupoBaHHoe 3aHsTHE.

Tema 4.10 Coneprkanue y4eOHOro MaTepuana

Cucremsl Cucremsl IIPOCTEUIINX TPUTOHOMETPUYECKUX

TPUTOHOMETPHUY | YpaBHCHHM

€CKUX KomOunmpoBaHHoe 3aHATHE

ypaBHEHUU

Tema 4.11 Coneprxanue yueOHOro MaTepuaa

Pemenne 3amad.
OCHOBBI

TPUTOHOMETPHH.
Tpuronomerpuu

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHHM.

Pemenne  TPpUTrOHOMETPUYECKHX  ypaBHEHUHM U

HEPABEHCTB B TOM 4YHCIIE C MCIIOIB30BAHMEM CBOWMCTB
(GyHKLIUH.




eckue PyHKIUU

KoHnTtponbhas pabota

Paznea 5. 8

KoMmmuiekcHble

yHciaa

Tema 5.1 Conepxanue yaeOHOTO MaTepuaa

Komnuekcusie [lonsitTue  komIuiekcHoro  yucia.  ComnpsbKeHHbIE

qucia KOMIUIEKCHBIE ~ 4YHC]la,  MOAyJIb W apryMeHT 4
KOMIUIEKCHOro yucia. dopma 3amucH KOMIUIEKCHOTO
yucna (reometpuyeckas, TPUTOHOMETPHYECKas,
anreOpamveckas). ApudMeTnueckue JCUCTBUSA €
KOMIUIEKCHBIMU YHCIIAMU
Kom0uHMpoBaHHOE 3aHsATHE

Tema 5.2 Cogepxanue yaeOHOTO MaTepuaa

[Tpumenenue BrimonHeHne pacyeToB € MOMOIIBIO KOMIUIEKCHBIX

KOMIUIEKCHBIX ymcel. [IpuMepsl HCHIOIB30BaHNs KOMIUIEKCHBIX YHCEI 4

YHCEeIT [TpakTHdeckoe 3aHsATHE

Paznen 6. 40

IIpousBoanasn

¢pynkuun, ee

npuMeHeHHne

Tema 6.1 Copepxanue yueOHOTo MaTepuana

[Tonusitue OnpeneneHue  YHCIOBOW  MOCIHEAOBATEIbHOCTH U

MIPOU3BOAHOM. CIIOCOOBI ee 3aaHusl. CaoiicTBa YHUCJIOBBIX

Dopmybl U | IOCTIEA0BATEIIbHOCTEH. Ornpenenenne npezaena 2

npaBuiia 10CJIEI0BATEIbHOCTH. Brruncnenue IIpeIeIoB

TG GepeHpo | mOCIe 0BATENLHOCTEN. [Ipenen byHKITIN Ha

BaHUs O0eckoneunoctu.  Ilpenen  ¢yHKIMM B TOUKe.
[Tpupamenue aprymenta. [lpupamieHue QyHKIHH.
3ajaun, MNPUBOJAIIME K TOHSATHIO POU3BOIHOM.
OnpeneneHue NPOU3BOJHON. AJNTOPUTM  OTBICKAHUS
IIPOU3BOJHOU OK-01,
Komb6unupoBaHHoe 3aHsATHE OR-02,

Tema 6.2 Coneprkanue y4eOHOro MaTepuana OR-03,

[TpousBoHbIE Dopmyiibl b hepeHIpOoBaHUS. [TpaBua 6

CYMMBI, TudepeHMpoBaHus

pa3HOCTH KomOuHMpoBaHHOE 3aHATHE

POU3BEACHUS,

4aCTHOTO

Tema 6.3 Coneprkanne y4eOHOro MaTepuana

[IpousBoaHBIE Onpenenenne  cinoxkHoit  ¢yHkiuu. I[IpousBoanas

TPUTOHOMETPUY | TPUTOHOMETPHUUECKHUX GbyHKIHI. [IpouzBoaHas

€CKUX (DYHKUHMH. | CIIOKHON (DYHKIMH 6

[TpousBoHas KomOuHMpOBaHHOE 3aHATHE

CII0’)KHOM

byHKIIIN

Tema 6.4 Coneprkanne y4eOHOT0 MaTepuana




[Tonsarue o | [TonsTue HEMPEPBIBHOU byHKIHH. CaoiicTBa
HENPEPHIBHOCTH | HEMIPEPHIBHOM byHKIUH. Cas3p MEXY
GyHKIIHH. HEIPEPHIBHOCTHIO U AU HEePEeHITUPYEMOCThIO (PYHKITUH
Meton B TOYKE. AJTOPUTM pEHICHHS HEPABEHCTB METOJOM
WHTEPBAJIOB WHTEPBAJIOB
KomOuHupoBanHoe 3aHsTue
Tewma 6.5 Conepxanue yaeOHOTO MaTepuana
I'eomerprueckn | ['eoMeTpHUeCKHA CMBICIT TPOU3BOJHOM (QYHKIHH —

1 n pusndeckuil | yrmoBoit  ko3pUIMEHT KacaTeabHOH K rpaduky

CMBICT GbyHKIIMM B TOUKe. YpaBHEHHE KacaTelbHOU K rpaduky

MIPOU3BOTHON byHKIIMK.  ANTOPUTM  COCTaBIIEHUSI  ypaBHEHUs
KacaTeabHOH K rpaduky ¢pyHkuun y=f(x)
Kom0uHMpoBaHHOE 3aHsATHE

Tema 6.6 Coneprkanue yaeOHOro MaTepuaa

duznyeckuit ®dusnyeckuil (MEXaHHMYECKUI) CMBICT MPOU3BOJHOM —

CMBICI MT'HOBEHHasi CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (t)

MPOU3BOAHON B
npodeccruoHalb
HBIX 3aJa4ax

IIpakTHueckoe 3aHsaTHE

Tema 6.7 Coneprxkanue y4eOHOro MaTepuana

Monotonnocts | Bo3pactanue u yObiBaHHE (YHKIHUH, COOTBETCTBUE

GbyHKIHH. BO3pacTaHus W yObBaHMs ~ (QYHKIMH  3HAaKy

Touku npous3BoaHou. [loHsTMe  IPOM3BOAHONW  BBICLIETO

JKCTpeMyMa MOpsIZIKAa, COOTBETCTBHE 3HAaKa BTOPOIl IMPOU3BOIHOM
BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpE3KeE.
3ajaun  Ha MakCUMyM W MUHUMYM. [lonsTue
ACHUMIITOTBI, CHOCOOBI WX ONpelneNeHus. AJIroOpuTM
uccienoBaHusl (QYHKIMU U TOCTPOEHHUS ee rpaduka c
MOMOIUIbIO IPOU3BOAHOMN. J[poOHO-TNHEHAS PyHKIIMS
KomOunmnpoBaHHoe 3aHsATHE

Tema 6.8 Copepxanue yaueOHOT0O MaTepuana

Hccnenosanue

. HccnenoBanne  (yHKIMM Ha  MOHOTOHHOCTH U

yrcit 1 HOCTPOEHHE TPaPHKOB.

MOCTPOEHUE

rpaduKoB KomOuHmnpoBaHHoe 3aHsATHE

Tema 6.9 | Conepkanue yueOHOro Marepuania

Haubonbmee wu | HaxoxaeHne HanOONIBIIETO0 W HAMMEHBINETO 3HAYCHUN

HauMEHbIIIEE GyHKLIUH, [OCTpOeHHE TpapUKOB MHOTOUIECHOB C

3HAYEHUs MCII0JIb30BaHUEM allapaTa MaTeMaTHYeCKOrO aHaIN3a

ynximn KoMOMHMPOBAHHOE 3aHATHE

Tema 6.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME

Haxoxnenue (comep:kaHue NPUKJIATHOTO MOAYJIS)

ontumanbHoro | HanmMensinee u Haubosibliee 3HaueHue QyHKIUH

pesyabrata ¢ | [IpakTudeckoe 3aHsITHE

MIOMOUIBIO

IIPOU3BOJHON B




MPAKTUICCKHIX
3aJadax

Tema 6.11
Penrenue 3apgau.

Coneprkanue yueOHOTO MaTepraia

DopmyIbl U paBuiIa Qg epeHIMpOBaHUS.

[TpousBogHas HccnenoBanne (QyHKIUI C MOMOLIbIO TPOU3BOIHOM. 2

byHKIHIH, ec | Hanbosnpiiee n HauMeHbIIee 3HaUCHUS () YHKITUU

IIpUMEHEHHE KontponsHas pabota

Pasznea 7. 46

MHororpaHsu

KM W Tela

BpallleHust

Tema 7.1 Conepxanue yaeOHOTO MaTepuana

Bepmunsl, [TonsTne MHOrorpaHHuka. Ero 31eMEHTBHI: BEpIIHHBI,

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

MHOIOTPaHHHMKA | HEBBINYKJIbIE MHOTOI'PaHHUKH 2
Komb6unnpoBanHoe 3aHsaTue

Tema 7.2 Coneprxkanue y4eOHOro MaTepuana

[Tpusma, ee | [lonsatue mpusmbl. Ee ocHOBaHuMs W OOKOBBIE T'paHH.

cocrapisromue, | Bercora npusmsel. IlpsMasg ¥ HakIOHHas mpuU3Ma.

CEUeHue. [TpaBunbHas npusma. Ee ceuenue 2

Ipsmast 1 | KoMOuHNpOBaHHOE 3aHsTHE

MpaBUJIbHAS

MIPU3MBI

Tema 7.3 Coneprxkanue y4eOHOro Marepuana

[Mapamnenenune | [Mapamnenenunesn, CBOIiCTBa IPSIMOYTOJIbHOTO

1, ky0. CedyeHue | napajienenurne/a, KyO. Ceuenue KyOa, OK-04,

KyOa, napajuieNienumne/a 2 OK-05,

napaienenune | KoMmOuHUpOBaHHOE 3aHSTHE OK-06

na

Tema 7.4 Copneprxanue yueOHOro MaTepuaa

IMupamupa, ee | [lupamuma w ee dsmeMeHTh. CeueHWE MHPAMUIBL.

cocrapisironue, | IIpaBunpHas nupamuaa. Y cedeHHas MUpaMuIa

ceqcHue. KomOuHMpoBaHHOE 3aHATHE 2

IIpaBunpHas

nUpaMua.

Yceuennas

nupamMua

Tema 7.5 Copneprxanue yueOHOro MaTepuaa

boxoBas u | [Inomanar GOKOBOW W TOJHOW MOBEPXHOCTH MPH3MBI,

MoJHas MPaMKIBL 2

MOBEPXHOCTh KomOuHMpoBaHHOE 3aHATHE

TIPU3MBEI,

TUPaMUJIBI

Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpuss B | CHUMMeETpHsI OTHOCHTEIILHO TOYKH, IPSMOH, TIOCKOCTH.

KyOe, Cummerpuss B KyOe, mapajuieienumnene, MpU3Me, 2




napaieseuie

npamMuIe

Ie, npusMme, | KomOmHMpOBaHHOE 3aHATHE

nupamMue

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

CUMMETpUHl B

CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

npodeccuun
[TpakTyeckoe 3aHsATHe
Tema 7.8 CopepxaHue yaeOHOTO MaTepralia
IIpaBunbpHbIE [TonsiTue mnpaBuUIbHOrO MHOrorpaHHuka. (CBoiicTBa
MHOTOTPAaHHHUKHU | IIPaBUJIbHBIX MHOIOIPaHHUKOB

, IX CBOMCTBA

HpaKTI/I‘IeCKOC 3aHATHUC

Tema 7.9 Coneprkanue y4eOHOro MaTepuasa

[Mumuanap, ero | Humuaap wu  ero osnemeHTthl. CedeHue UWIHHIPA
COCTaBIAIOMIME. | (mapajuleIbHOE OCHOBaHMIO U ocH). Pa3Beprka
Ceuenue HUAJIUHAPA

HUIMHAPA Komb6unnpoBanHoe 3aHsaTue

Tema 7.10 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpPKAHME
Konyc, ero | (comepskanue NPUKJIATHOTO MOTYJIs1)

cocramsromue. | Konyc u  ero oanementhl. CeueHue  KoHyca

CeueHue KoHyca

(mapajulelbHOE OCHOBAaHMIO M IPOXOJALIEEe 4epes3
BEpILMHY), KOHUYECKHe ceueHus. Pa3BepTka koHyca

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.11
VY ceueHHBIN
koHyc. CeueHue

Cogepxanue yueOHOro MaTepuana

VYceuennslii koHyc. Ero oOpasyroomas u BbICOTA.

CeueHne yceueHHOT 0 KOHyca

YCEYEHHOTO KomOuHMpoBaHHOE 3aHATHE
KOHYCa
Tema 7.12 Coneprkanue y4eOHOro MaTepuana
[Mlap u cdepa, | llap u chepa. Bzammuoe pacmonoxenune chepbl u
UX CEUYEHUs iockoctd. CeueHue mapa, chepsl

KomOuHmnpoBaHHoe 3aHsATHE
Tema 7.13 Coneprkanue y4eOHOro MaTepuana
[Tonsitue 00 | [ToustTie 00 oObeme Tema. OObeM Kyba W
o0beMe  Tena. | mpSIMOYroJbHOTO mapasuienenuneaa. O0beM MPU3MbI U
OTtHOmIeHNE mwimHApa.  OTHolleHHe OO0bEMOB MOAOOHBIX — Tell
00bEMOB ["'eomeTpHuuecKkuii CMBICIT onpeaeauTens 3-ro mopsaka
OJOOHBIX TN | KOMOMHUPOBAHHOE 3aHATHE
Tema 7.14 Coneprkanne y4eOHOro MaTepuana
Obnemer 1| O6wveMsl upamuabl U Konyca. O0beM mapa. [Inomanu
TIoam IIOBEPXHOCTEH Te
MOBEPXHOCTEH [ KoMGUHMpOBAHHOE 3aHSTHE
Tel
Tema 7.15 Coneprxanue yueOHOro MaTepuaa
KomOunanmu KomOuHamu reoMmeTpuueckux Tei
MHOTOTPaHHHUKO | [TpakTHuecKkoe 3aHATHE




B u TEI

BpaIllCHUS
Tema 7.16 Coneprkanue y4eOHOro MaTepuraia
I'eomerpuuecku | Mcnosnb30BaHHEe KOMOHMHAIIMH MHOTOTPAHHHKOB W TEJ

e KoMOumHanmu

BpalICHUA B IPAKTUKO-OPUCHTUPOBAHHLIX 3aadax

Ha MPaKTHKE [IpakTuyeckoe 3aHsATHE 4
Tema 7.17 Cogneprkanue ydeOHOro Marepurasa
Pemenne 3agad. | OObeMBbI U TUIOMIAM TTOBEPXHOCTH MHOTOTPaHHHKOB H
MHororpanHuk | Tej BpalieHHUs 2
u u Tena | KonrponbHas paborta
BpaLICHUS
Pa3nea 8. 14
ITepBoodGpa3na
1 QyHKOUH, ee
NpUMeHeHHe
Tema 8.1 Copepxanue yueOHOT0 MaTepuana OK-01,
ITepBooOpa3Hast | 3amaua O BOCCTAHOBICHMHM 3aKOHA JBIKEHMS IO OK-02,
byHKINN. U3BECTHOH  cKopocTu. lloHsATHE HWHTErpHUpOBAHUS. OK-03,
[TpaBuiia O3HakoMJIeHHE c MOHATHEM UHTETpaJla U OK-04,
HaXOXKJICHUS nepBooOpaszHoit st GpyHkuun y=f(x). Pemenune 3amau OK-05,
NepBOOOPA3HBIX | HA CBA3b IEPBOOOPA3HOM W €€  IPOU3BOIHOM, 2 OK-06
BBIUMCJICHHE NEpBOOOpa3HON [UIsi JaHHOW (DYHKITHH.
Tabmuna ¢opmyn A HaXOXACHUS TMEPBOOOPA3HBIX.
W3ydeHue mpaBuiia BEIYMCICHUS IEPBOOOPA3HON
Kom06unupoBanHoe 3aHsATHE
Tema 8.2 Coneprkanue ydeOHOro Marepuana
[Tnomanp 3amaun, TPUBOIANIME K TOHATHIO ONPEICIICHHOTO
KPUBOJIMHENHON | MHTErpajla — O BBIYMCICHUU IUIOMAAN KPUBOJIMHEHHOM
Tparnenuu. Tpameuuu, O IepeMenieHud  Toukd.  [loHsATne
®dopmyna OIPENENEHHOTO  MHTErpaa. I'eomerpuueckuii 2
HeroTona — | pu3uUecKuil  CMBICII  ONpPEAETICHHOr0  MHTerpaia.
JleiibHuna ®opmyna HeroTona— Jleitbnuia
Komb6unupoBaHHoe 3aHsATHE
Tema 8.3 Coneprkanue y4eOHOro MaTepuana
Heonpenenenn | IloHsATHE HeoNpe1elIeHHOTO HHTErpaia
BIN 1 | KoMOMHMpPOBAaHHOE 3aHATHE 2
OIIPENEICHHBIN
UHTETpajIbl
Tewma 8.4 Coneprkanne y4eOHOro MaTepuana
[TonsTne 00 | 'eomMeTpUYeCKHUil CMBICI OMPEICTICHHOTO HHTErpaia
onpefieneHHOM | KoMOMHMPOBaHHOE 3aHATHE 2

UHTErpajie  Kak
IJI0IA U
KPUBOJIMHEHHOMN
Tpaneuuu

Tema 8.5

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  COAEpPKAHME




OnpeneneHHbIi

(comeprxkaHue NPUKJIATHOTO MOTYJIS)

WHTETpal B | ['leomeTpuyecknii CMBICI OMNPENEICHHOr0 HHTErpana.

KU3HU ®opmyna HetoTona - JleitOHua.
Pemenne 3amay Ha [pUMEHEHHE HHTErpajia s
BBIYUCIICHUS (PU3MUECKUX BEIWYHH U IUIOLIaeiH 4
[TpakTrueckoe 3aHsATHE

Tema 8.6 Copneprkanue ydeOHOro Marepuasa

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

[lepBooOpasHas | mepBooOpa3ubix. Ee mpumeneHue 2

GyHKIIH, ee | KontposbHas pabota

IIPUMEHEHUE

Paznen 9. 18

Crenenu "

KOPHH.

Crenennas

pyuxkumus

Tema 9.1 Copepxanue yueOHOro MaTepuana

Crenennas [TonsATE KOpHA N-OM CTENEHU M3 JCHCTBUTEIBHOTO

Gynxuus, ¢ | yucna. dynxkimu y = VX MX cBoiicTBa M rpaduKy.

CBOWCTBA CBoiicTBa KOpHS -0 CTENEHU 4
Komb6uHupoBaHHoe 3aHsATHE

Tema 9.2 Copepxanue yueOHOro MaTepuana

[Ipeo6pazoBanu | [IpeobOpa3zoBaHue HPPALMOHAIBLHBIX BBIPAKCHUI

¢ BbIpaXeHHH € | KoMOMHUPOBAaHHOE 3aHATHE 4

KOpHSIMH ~ N-0il OK-01,

CTEIEHU OK-02,

Tema 9.3 Coneprkanue y4eOHOro Marepuana OK-03,

CaoiicTBa [Tonsatne cremeHn C  JOOBIM  PallMOHAIBHBIM OK-04,

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

pPAaLlMOHAIBHBIM | TpapUKU 2

u KomOuHmnpoBaHHoe 3aHsATHE

JIEUCTBUTEIIbHBI

M TOKa3aTeNsIMU

Tema 9.4 Coneprkanue y4eOHOro MaTepuana

Pemenne PaBHOCWJIBHOCTE  MppAallMOHAIBHBIX  YPaBHEHHW H

UppAlMOHATIbHBI | HepaBeHCTB.  MeTtoael ux  pemeHus.  Pemenue

X YPaBHEHHHM M | UppallMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB 6

HEPABEHCTB KomOuHmnpoBaHHoe 3aHsATHE

Tema 9.5 Coneprkanue y4eOHOro MaTepuana

Crenenun u | Onpenenenue cteneHHol GyHkuuu. Mcnonb3oBaHue ee

KOpHH. CBOMCTB IIpU PEIICHUH YPABHEHUN U HEPABEHCTB 2

Crenennast KoHTponsHas padoTa

byHKIISA

Pasznen 10. 18 OK-01,

IToka3zareanHa OK-02,

1 pyHKIHus OK-03,




Tema 10.1 Coneprkanne ydeOHOro MaTepurana OK-04,
IlokazarenrHas | CrerneHb C MPOU3BOJIbHBIM eHCTBUTEIILHBIM OK-05
byHKIHS, ee | mokazateneM. OnpeneneHue MoKa3aTeabHOW (QYHKINH,
CBOIiCTBa ee cBoiicTBa U rpapuk. 3HAKOMCTBO C MPUMEHEHHEM
MoKa3arenpbHOH (YHKIUU. PemieHne moka3aTeIbHBIX 4
ypaBHEHUU (QYHKIIMOHAIBLHO-TPAQHIESCKUM METOIOM
Kom0uHMpoBaHHOE 3aHsATHE
Tema 10.2 Coneprkanue yaeOHOro MaTepuaa
Pemenue Pemenne  mokasaTenbHBIX ~ YPAaBHEHMH  METOJIOM
[IOKa3aTeNbHbIX | ypaBHUBAHHS TOKa3aTesiel, METOJOM BBEACHUS HOBOI
YPaBHEHUM W | mepeMEeHHOW, (PYHKIMOHAILHO-TPAQUIECKUM METOIOM. 8
HEPABEHCTB Pemenue nokasarenpHbIX HEPABEHCTB
[TpakTrueckoe 3aHsATHE
Tema 10.3 Cogneprkanue ydeOHOro MaTeprasa
Cucremsl Pemenne cucreM mokasaTebHbIX YPaBHEHUI
IOKa3aTeNbHBIX | KOMOMHHUPOBAHHOE 3aHITHE 4
yYpaBHEHUU
Tema 10.4 Coneprxkanue ydeOHOro Marepuana
Pemienne 3anmau. | Pemenne — mokasaTenbHBIX — YpaBHEHHH  METOAOM
[TokaszaTenpHas | ypaBHMBaHHS IOKa3aTelel U METOIOM BBEJICHUS HOBOM
byHKIISA nepeMeHHoil. PelieHne nokasarenbHbIX HEPABEHCTB 2
KonTponbnas pabota
Paznen 11. 30
Jlorapu¢gmsi.
Jlorapupmuuec
Kast GQyHKUMsA
Tema 11.1 Copepxanue yueOHOro MaTepuana
Jlorapupm Jlorapupm umcna. JlecATuuHBli M HaTypalbHbIHA
qucia. JorapugMmsl, YUCIIO €
Hecsatuabpiit 1 | KoMOMHHPOBaHHOE 3aHSTHE 4
HaTypaIbHbIHA OK-01,
norapudmel, OK-02,
YHCIIO € OK-03,
Tema 11.2 Copnepxanue yueOHOro Marepuana OK-04,
CpoiicTBa Cgoiicta norapudmon. Onepanus jorapuGMupoBaHusl. OK-05
J0rapuQmoB. KomOuHmnpoBaHHoe 3aHsATHE 6
Onepanus
JorapupmMupoBa
HUS
Tema 11.3 Coneprkanne y4eOHOT0 MaTeprana
Jlorapupmuueck | Jlorapudmudeckast GyHKIUS U €€ CBONWCTBA
ag Qynkuus, ee | KoOMOMHUPOBAHHOE 3aHATHE 4
CBOMCTBA
Tema 11.4 Coneprxanue yueOHOro MaTepuaa




Pemenue [Tonsitue norapudmuyeckoro ypaBHeHus. Orneparus

jgorapuMHUUEcK | MOTEHIUPOBAHUS. TpH OCHOBHBIX METOAA pELICHUS

WX YpaBHEHHUH U | Jorapu(MHUUECKUX  YpaBHEHUN:  (YHKIIMOHAIbHO-

HEPABEHCTB rpadpuueckui,  MeTOJA  NOTEHUUPOBAHUSA,  METOJ] 8
BBEJICHUS HOBOW TepeMeHHOH. Jlorapudmuaeckue
HEPABEHCTBA
Kom0OuHMpoBaHHOE 3aHsATHE

Tema 11.5 Coneprkanue ydeOHOro Marepuraa

Cucremsl Anroput™m peuieHus CHUCTEMBI YpaBHEHUH.

norapupmuueck | PaBHOCHIBHOCTh  JIOTapu(MHUYCCKUX  YpaBHEHUH U

WX YpaBHEHUU HEPABEHCTB 2
Kom0uHMpoBaHHOE 3aHsATHE

Tema 11.6 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE

Jlorapudmbl B | (comepskaHNe MPHKJIATHOTO MOXYJIsI)

npupojie u | [Ipumenenue norapudma. Jlorapudmuyeckas crnupanib

TEXHHUKE B nipupoje. Ee MaTemaTnueckue cBoiicTBa 4
IIpakTHueckoe 3aHsaTHE

Tema 11.7 Coneprkanue y4eOHOro Matepuana

Pemenne 3anmau. | Jlorapudmuueckass QyHkuus. Pemenwe mpocTenmmx

Jlorapugmel. Jorapu(pMUUECKUX ypaBHEHHMA 2

Jlorapudmuueck | KontponsHas pabora

ast GyHKIUS

Paszmea 12. 10

MHuoxecTBa.

DJIeMeHThI

Teopuu rpagos

Tema 12.1 Coneprxkanue y4eOHOro MaTepuana

MHoxecTBa [lonsitue mHoxectBa. IlogMHOXkecTBO. Omnepamuu ¢
MHO€ECTBaMU 2
Komb6unupoBaHHoe 3aHsATHE

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME

Oneparuu ¢ | (comep:xkaHMe MPUKJIATHOTO MOYJIA)

MHO’KECTBaMHU Onepanun ¢ MHOXXecTBaMH. PelleHHe NpUKIaIHBIX
3a/1a4 2
[IpakTuueckoe 3aHsTHE

Tema 12.3 Coneprkanne y4eOHOro MaTepuana

I'padbr [Tonsitue rpada. Csa3HbIN rpad, AepeBo, HUKI rpad Ha
TUIOCKOCTH 4
[TpakTideckas pabota

Tema 12.4 Copneprxanue yueOHOro MaTepuaa

Pemenne 3amau. | Onepanuu ¢ MHOXecTBamMH. OmnucaHue peabHBIX

MHoxkecTBa, CUTYaIMi ¢ IOMOIIBI0 MHOKECTB. [IpumeHenue rpadon

[padpl W WX | K pEMICHUIO 33729 2

IIPUMEHEHHE

KonTponbnas pabota




Pazpnen 13. 26

DJIeMeHTBI

KOMOUHATOPHUK

H, CTATHCTHKH

U TeopHuu

BEPOATHOCTEN

Tema 13.1 Conepxanue yaeOHOT0O MaTepuaa

OcHoBHbIE IlepecTaHOBKH, pa3MeILICHUs], COYETAHUSI.

MOHSTUS 4

KOMOMHATOPUKH Komb6unnpoBaHHoe 3aHsTHE.

Tema 13.2 Cogneprkanue ydeOHOro Mareprasa

CoOpiTHE, CoBMeCTHBIC W HECOBMECTHBIE COOBITHS. TeopeMbl O

BEPOSATHOCTD BEPOSTHOCTH CyMMBI COOBITUN. Y CIIOBHAsE BEPOSITHOCTb.

COOBITHSI. 3aBucMMbIE M He3aBUCHUMbIE COObITHS. Teopembl 0O

Crnoxenue U | BEpOATHOCTH IIPOU3BEAECHUS COOBITHIA. 4 OK-01

)

YMHOXEHHUE ) Komb6unnpoBanHoe 3aHsaTue OK-02.

BEpPOSITHOCTEMN OK-03,

Tema 13.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpP:KAHME OK-04

BeposatHOCTs B | (coaep:kaHHe MPUKJIATHOTO MOTYJIS) OK- 05’

npodeccuonanb | OTHOCHTENbHAS YacToTa COOBITHS, CBOWCTBO €€

HBIX 3aJ]a4ax YCTOHYHMBOCTH. Cratuctuueckoe olpeziesieHue
BepOATHOCTU. OLIEHKA BEPOATHOCTH COOBITHS 4
[IpakTuueckoe 3aHsTHE

Tema 13.4 Cogepxanue yueOHOro MaTepuana

JuckpeTHast Buapl cioyuaiineix BenuuuH. OnpeneneHue AUCKPETHOM

Ciy4yanHas CIy4alHOM  BEJIMYMHBL.  3aKOH  pacIpeleieHUs

BEJIMYMHA, JUCKPETHOM CIIy4aliHOW BenuuuHbl. Ee uuciossle 4

3aKOH €€ | XapaKTepUCTUKH

pacnpenenenus | KomOMHUpPOBaHHOE 3aHATHE

Tema 13.5 Coneprxanue yueOHOro MaTepuaa

3anaun Bapuanuonnsiii psa. [lonuron 4yactor u rucrorpamma.

MaTeMaTudecko | CTaTHUCTUYECKHE XapaKTEPUCTUKHU psijia HAOJI01aeMBbIX

W CTAaTUCTHUKHA JTAHHEIX
KoMOHHHPOBaHHOE 3aHATHE 4

Tema 13.6 IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME

Cocrasnenue (comep:kaHue NPUKJIATHOTO MOAYJISA)

TabIH1L u | IlepBuunass 00paboTKa CTaTMCTUYECKUX  JAHHBIX.

nuarpamMmm  Ha | ['paguueckoe  ux  mpencrasineHue.  HaxoxkaeHue

IIPaKTHUKE CPEIHUX XapaKTePUCTHK, HAOIIOAAEMbIX JTaHHBIX 4
[IpakTHueckoe 3aHsaTHE

Tema 13.7 Copneprxanue yueOHOro MaTepuaa

Pemienne 3amau. | OnemenTsl koMOMHAaTOpUKU. COOBITHE, BEPOATHOCTH

ONEeMEHTHI coObITus. Crio’keHHE U YMHOXKEHHE BEPOSITHOCTEH

KoMOuHaTOpuKH | KonrtponbsHas pabora 2

, CTaTUCTUKU U
Teopuun




BEPOSATHOCTEM

Pazpnen 14. 29

YpaBHenuss u

HEPaBEHCTBA

Tema 14.1 Coneprkanue yueOHOro MaTepuana

PaBHOCUnbHOCT | PaBHOCHIBHOCTH YPaBHEHUI u HEPaBECHCTB.

b ypaBHeHHMH U | OnpenencHus. OCHOBHBIE TEOPEMBl PABHOCHIIBHBIX

HEPABEHCTB. nepexoAax B YpPaBHEHMAX M HepaBeHCTBax. OOmue 4

OOmue MeTonBl | METOABI PELICHUsS] YPaBHEHHIA: MEpexoJi OT PaBEHCTBA

peleHus (GYHKLIUH K paBEHCTBY apryMEHTOB JJIsI MOHOTOHHBIX OK-01,
(GyHKLIUH, METOJ pa3joXkKEeHUs Ha MHOXKUTEIH, METOJ OK-02,
BBEJICHUS HOBOM MEPEeMEHHOH, (DYHKIMOHAIBHO- gﬁ_gj’

. ,

rpadu4ecKuii MeTo OK-05,
Kom0uHMpoBaHHOE 3aHsATHE OK-06

Tema 14.2 Cogneprkanue ydeOHOro Marepurasa

I'paduueckuit OOue MeToAbl pelIeHUs HEPABEHCTB: IEpPEeXoJ]l OT

METOJI PEIICHUs | CPaBHEHMs 3HAYeHUI (QYyHKIMHA K CPaBHEHUIO 3HaUYEHUH

YPaBHEHHUH, apryMEHTOB JUIi MOHOTOHHBIX (DYHKIHA, METOJ

HEPaBEHCTB UHTEPBAIOB, (PYHKIHMOHAIBHO-TPAQUIECKUA  METOI. 4
I'padpuyeckuii  MeTon  pelieHus  YpaBHEHUH U
HEPABEHCTB
KomOunmnpoBaHHoe 3aHsATHE

Tema 14.3 Copepxanue yueOHOro MaTepuana

VYpaBuenuss  u | Onpenenenne  Monyis. PackpeiTue  MOmyns 1O

HEpaBEHCTBA C | ompeneneHutro. IIpocreiimne ypaBHEHUS U HEPABEHCTBA

MOAYJIEM ¢ moayieM. IIpumeHeHne paBHOCHIIBHBIX IIEPEXOJI0B B 4
ONpEENEHHBIX THUIAX YPaBHEHUII M HEPABEHCTB C
MOJlyJIEM
KomOuHmpoBaHHoe 3aHsATHE

Tema 14.4 Coneprxanue yueOHOro MaTepuaia

VYpaBHenus  u | 3HaKOMCTBO C mapameTpoMm. [Ipocrelimme ypaBHeHUS U

HEPAaBEHCTBA C | HEPaBEHCTBA C TapaMETPOM 6

napaMeTpamu KomOunmnpoBanHoe 3aHsATHE

Tema 14.5 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE  COAEPKAHME

CocraBnenue U | (coaeprkaHue MPUKJIATHOTO MOAYJIs1)

pelieHne Pemenne  TEKCTOBBIX  337a4  MPO(EecCHOHATBHOTO

npoQeCCUOHAb | COAEpIKaHUS 9

HBIX 3a1a4 ¢ | [IpakTuyeckue 3aHATUS

MOMOIIbIO

ypaBHEHUU

Tema 14.6 Coneprxanue yueOHOro MaTepuaa

Pemenne 3amau. | OOmme MeToAbl pelIeHHs ypaBHEHUH. YpaBHEHHUS U

VYpaBHEeHUs M | HEPAaBEHCTBA C MOAYJIEM U C apaMeTpamMu

HEpaBeHeTsa [IpakTHueckoe 3aHsaTHE 2

IIpomexyTounas arrecTanus (JK3aMeH) 6

Bceero: ‘ 340




3. YcioBus peaju3anuy NporpaMMbl y4eOHOM JHCHUIINHBI

3.1. Jlas peanu3anyu NPOrpaMMbl y4eOHOH JMCHHUILIMHBI HNPeIyCMOTPEHbI CJeAylolue
crenHaJbHble IIOMEIeHHs:
Kabuner MmaTeMaTHKH, OCHAIIEHHBIH 000PYA0OBaHUEM:

[0CaJI0UHbIe MECTa M0 KOJIMYECTBY 00yJaromuxcs; padodee MECTO IpenoaaBares; 10CKa;
TEXHUUYECKUMU CPEJICTBAMU OOyUCHUS: MHTEPAKTHBHAS JIOCKA/IKPaH, MPOCKTOP, KOMIBIOTEP
C BBIXOJIOM B ceTh VHTEpHET; HATJISTHO-PA3JaTOYHBIMU M YI€OHO-TIPAKTUICCKIMH MaTepHalaMu.

ITomemenue Ne - 508,

CTOJEI — 14 miT.,

CTYJbS - 28 WIT.,

CTOJI ¥ CTYJI IpenoiaBarens — | mr.,

TpuOyHa — 1 .,

JIocKa MenoBas — 1 mir.,

WHTECPAKTHBHAS JJOCKA B KOMILJICKTE C TIPOSKTOPOM — | 1IT.

y4eOHO-HATJISHBIC TTOCOOHSI - B DJIGKTPOHHOM BUJIC,

JIMiieH3MOHHOE MTPOrPpaMMHOE 00eCTICUeHHE:
- Microsoft Windows (JIumensust Ne 60290784), 6eccpounas

- Microsoft Office (JIuuensus Ne 60127446), 6eccpounast

- ABBY Fine Reader (;muniensus Ne FCRP-1100-1002-3937), 6eccpounas

- Calculate Linux (Buecén B EPPII Ipukazom Munkomcsszu Ne665 ot 30.11.2018-2020),
OeccpouHas

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

- Kaspersky Endpoint Security (JIunensus Ne 1CE2-230131-040105-990-2679), ¢
31.01.2023 o 03.03.2025 r.

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmbl
3.2.1. OcHoBHBIE NEeYaTHBIE U IJIEKTPOHHbIE M3IaAHUS

1. boeomonos, H. B. MaremaTuka. 3ajau ¢ pelICHUsMH : yueOHOe MOCOOHe IJIsi CPeTHEro
npodeccuonansHoro oopasosanus / H. B. boromonos. — 2-e u3a., ucnp. u aon. — Mocksa :
N3znarensctBo FOpaiit, 2023. — 755 ¢. — (IIpodeccronansrnoe obpazosanue). — ISBN 978-
5-534-16211-0. — TexkcT : snexTpoHHbIH // OOpazoBaTenbHas miatgopma KOpaiit [caiit]. —
URL: https://urait.ru/bcode/530620

2. bocomonos, H.B. AnreOpa u Hayajia aHajau3a: ydeOHOE TMOCOOWE IS CPEIHEro

npodeccuonansHoro obpaszoBanusi/ H. B. boromonoB. — Mocksa : M3zgarensctBo HOpaiiT,
2023. — 240 c. — (IIpoeccnonanbrnoe odpasosanue). — ISBN 978-5-534-09525-8. — Texcr
AJIEKTPOHHBIN / OO6pa3oBarenbHas miatdopma IOpaiiT [calT]. —

URL.: https://urait.ru/bcode/511954

3.I'yces, B. A. Maremaruka. ['eomerpus. ba3oBsiii ypoBeHb: 10—11 kiaccel : y4eOHHUK ISt
cpeanero obmero obpaszoBanus / B. A. I'yces, 1. b. Koxyxos, A. A. [IpokodbseB. — 2-e u3z.,
ucnp. u gon. — Mocksa : U3natensctBo HOpaiit, 2023. — 281 ¢. — (O6meoOpa3oBaTenbHBbIMA
k). — ISBN 978-5-534-16085-7. — Tekcr : anektpoHHbI // Obpa3oBarenbHas miatdopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/530392

3.2.2. IonoJIHUTEIbHbIE HCTOYHHKH

1. boeomonos, H. B. Maremaruka. AnreOpa m Havayia aHanu3a. ba3oBelii ypoBeHn: 10—11
KJIACChl : y4eOHHMK sl cpefaHero obmiero oOpaszoBanus / H. B. boromonoB. — Mocksa :
NznatenberBo HOpaiit, 2023. — 241 c. — (O6meo6pazoBarenpHbid muk). — ISBN 978-5-
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534-16084-0. — Texkcr : anexTponnslii // OOpa3oBatensHas miardgopma FOpaiT [caiit]. —
URL.: https://urait.ru/bcode/530391

boeomonos, H. B. 'eomerpus : ydeOHOE mMocoOHMe Ml cpenHero MnpohecCHOHAIbLHOTO
obpazoBanusi / H. B. boromonoB. — Mocksa : U3gatensctBo HOpaiit, 2023. — 108 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09528-9. — TekcT : 21meKTpOHHBIHA
// O6pa3zoBarenabHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511955

I'yces, B.A. T'eomerpus: ydeOHOe TmOcOOHE cpenHero  mpodeccHoHATBHOTO
obpazoBanus / B. A. I'yce, U. b. Koxyxos, A. A. [IpokodseB. — 2-¢ U31., HCIIpP. ¥ IO, —
Mocksa : UznatenbctBo KOpaiit, 2023. — 280 ¢. — (IIpodeccuonanproe oOpazoBaHue). —

ISBN 978-5-534-08897-7. — Tekctr : smektpoHHbli // OOpa3oBarenpHas IiaTdopma

TUTSL

FOpaiir [caiit]. — URL: https://urait.ru/bcode/517007

4. KoHTpOJIb U OlleHKA Pe3yJIbTaTOB OCBOEHHS Y4eOHOM! JUCIIUIJIMHBI

Kox u | Pesyabrarsl 00y4enus Kpurepun onenku MeTtoanl

HaMMEHOBA OlIEHKH

HHE

(¢popmupyem

BIX

KOMIIETEeHIIH

W

OK-01, Ymenusn: O1eHKa «5» - «OTAUYHO» cTaBuTcsa, | OleHKa

OK-02, - yMETh ONEpHPOBaTh ecny 00y4aroIIHIACs TIOJHO U3JIaraeT | pe3ysbTaToB

OK-03, TOHATHSIMI: CTEIICHb YHCIIA, Marepuai (0TBEYaeT Ha BOIIPOC), YCTHOTO

OK-04, ) JaeT MPaBUIIBHOE OIPEICICHHE orpoca
norapudm gucia; yMeHHE .

OK-05, OCHOBHBIX ITOHATHI; 00HAPYKUBAET

OK-06, BHHOHHHUTI’ BBIMHUCICHIC MOHMMAaHWE MaTeprasa, MOXKET

OK-07 3HAYCHHH U IPeoOPa3oBaHHUs 000CHOBATH CBOU CYKIICHHS,

BBIPKEHUH CO CTETICHSAMU U
Jorapugmamu,
npeoOpa3oBaHus ApoOHO-
palMOHATIBHBIX BBIPAXKEHUH;

- YMETh OIIEPUPOBAThH
MOHATHUSMH: PallMOHAIIBHBIE,
UppalroHaIbHbIE,
NoKa3aTeJbHbIE, CTETICHHBIE,
norapudmuueckue,
TPUTOHOMETPUUYECKHE
YpaBHEHMsI U HEpPAaBEHCTBA, UX
CHCTEMBI;

- YMETh OIIEPUPOBATH
MOHATUAMHU: (PYHKIIHS,
HenpepbIBHAS QyHKIUSA,
MPOU3BOIHAS, TIEPBOOOPA3HAS,
ONpEIETICHHBIN UHTETPa;
YMEHUE HaXOUTh
IPOM3BOJIHBIE JIEMEHTAPHBIX

MIPUMEHUTH 3HAHUS Ha TPAKTHUKE,
MIPUBECTH HEOOXOIMMEBIC TIPUMEPHI
HE TOJIBKO U3
y4eOHMKa, HO U CAMOCTOSITEITbHO
COCTaBIIEHHbBIE; M3JIaraeT MaTepuall
MOCJIEIOBATEIHLHO U MPABUIIBHO C
TOYKH 3pEHHSI HOPM JTUTEPATypHOTO
SI3BIKA.

Ouenka «4» - «XOpouo»
CTaBUTCSI, €CJIU OO YJArOITUICS JaeT
OTBET, yJIOBJIETBOPSIOMINIA TEM Ke
TpeOOBaHUSAM, YTO W JUIS OIICHKH
«OTIUYHO», HO JomyckaeT 1-2
OLIMOKH, KOTOpPBIE CaM Ke
ucnpasisier, 1 1-2HemoueToB
MOCJIEOBATENHLHOCTH U I3LIKOBOM
0 OpMIICHUN U3TIAraeMoro.
Ornenka «3» -
«yJIOBJIIETBOPUTEIHLHOY» CTABUTCH,
eci oOyJaronuiics oOHapy>KUBaeT
3HAHUE U MTIOHUMaHHUE OCHOBHBIX
MMOJIOKCHUM JAHHOW TEMbI, HO
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(GYHKIINHA, UCTIONB3YS
CIIPaBOYHbBIEC MaTEpHUAIIbI;
HCCIIEIOBATH B MIPOCTEUIIINX
cinydasx (yHKIIUU Ha
MOHOTOHHOCTbH, HAXOJIUTh
HanOOJIbIIE M HAUMEHBIITHNE
3HaYeHUs (QYHKIUN; CTPOUTH
rpaduKi MHOTOWJICHOB C
UCTIOJIb30BaHUEM allnapaTa
MaTeMaTHUYeCKOro aHalln3a;
MIPUMEHSTH IPOU3BOIHYIO MPU
pellIeHnH 3a]a4 Ha JIBH)KEHUE;
pelaTh IpaKTHKO-
OpPUEHTHPOBAHHBIE 3a/1a41 Ha
HanOOJIbIINE M HANMEHBIITHNE
3HAYCHHS, HA HAXOXKJICHHUE
IyTH, CKOPOCTU U YCKOPEHHS,
- YMETb pelIaTh TEKCTOBbIC
3a[]a4M pa3HbIX TUIOB (B TOM
YHCIie Ha MPOLICHTHI, JOIHU U
4acTu, Ha JIBIKEHUE, paboTy,
CTOMMOCTB TOBapOB H YCIYT,
HAJIOTH, 3aJ1a4¥ U3 00JIacTu
yIpaBICHUS JINIHBIMU U
ceMeWHBIMU (PMHAHCAMM );
COCTaBIISITh BBIPAXKECHHUS,
ypaBHEHHUS, HEPABEHCTBA U UX
CHCTEMBI IO YCIIOBUIO 33]1auH,
UCCIIEIOBATh MOJyYEHHOE
peleHme U OeHUBaTh
MPaBIOTNOI00HOCTD
pE3yIBTATOB;

- YMETh OIIEPUPOBATH
MOHATHUSIMH: CpEeITHEEe
apudmMeTHuecKoe, MeIuaHa,
HauOoJIbIIIee M HAUMEHbIIIee
3HAUEHUSs, pa3Max, TUCIEPCHs,
CTaHJApTHOE OTKJIOHEHHE
YUCJIOBOTO HAOOpa; yMEHHE
U3BJICKATh, UHTEPIPETHPOBATH
uH(pOpMalHIO,
MIPE/ICTABJIICHHYIO B Ta0IHUIIAX,
Ha IuarpaMmax, rpadukax,
OTpa’KaloIIyl0 CBOMCTBA
peabHBIX MPOLECCOB U
SIBIICHUH; TIPEJICTABIIATh
MH(}OPMALIHIO C TOMOIIbIO

U3JIaraeT MaTepuall HeroJHO U
JIOITyCKAaeT HETOYHOCTH B
ONPEACIICHUN TTIOHATUIA WU
(GopMyIMpOBKE IpPaBUI; HE yMEET
JOCTaTOYHO IIIyOOKO U
JI0Ka3aTelbHO 00OCHOBATH CBOU
CYXKJIEHUS U IPUBECTH CBOU
IIPUMEpBI; U3JIaraeT MaTepual
HETIOCIIeI0BATENLHO U IOMYCKaeT
OLIMOKH B SI36IKOBOM O(POPMIICHUH
U371araeMoro.

Onenka2» -
«HEYIOBJIETBOPUTEIILHO» CTABUTCS,
eciu oOyJaromuiicss 00HapyKUBaeT
He3HaHHe OoJiblIeld YacTH
COOTBETCTBYIOIIETO BOIIPOCA
JIOIIyCKaeT OIMOKH B
(hOpMyIIMPOBKE OIPECIICHUI U
MIPaBUJI, UCKAXKAIOIINE X CMBICII,
Oecropsi104HO U HEYBEPEHHO
u3jaraeT MaTepHuall.

OneHka «2» 0TMEUaeT TaKue
HE/I0CTAaTKU B IIOATOTOBKE, KOTOPhIE
SIBISIFOTCSL CEPHE3HBIM
MPENSATCTBUEM K YCIIELITHOMY
OBJIAJICHUIO TIOCIIETYIOIIIUM

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

«2» - 50% u menee

Ouenka «5» - «OTJIMYHO»
BBICTABJISIETCS 00YJAIOIIEMYCsl, €CITH
JEMOHCTPUPYIOTCS BCECTOPOHHEE,
CHUCTEMaTH4YEeCKOe U IITy0oKoe
3HaHUE y4eOHOro MPOrpaMMHOIO
MaTepuasa, CaMOCTOATEIbHO
BBINIOJTHUBIINI BCE
MIPENYCMOTPEHHBIE IPOIPAMMOi
3aj1aHusl, TITyOOKOYCBOUBIINI
OCHOBHYIO U JIONIOJTHUTEIbHYIO
JIUTEPaTypy, PEKOMEHI0BAaHHYIO
MIPOTrPaMMOM, aKTUBHO PabOTaBIIHIA
Ha IPaKTUYECKUX, CEMUHAPCKUX,
Tab0PaTOPHBIX3AHATHSX,
a30MpaOLINIACT B OCHOBHBIX
HAy4YHBIX KOHUEMIUAX IO
M3Yy4aeMOH THUCLUIUIMHE,
MPOSIBUBIINN TBOPYECKUE
CMOCOOHOCTH U HAYYHBIH  TOJIXOJ
B IIOHUMAHUU U U3JI0KEHUU

Or1enka
pe3ynabTaTo
B
TECTUPOBAH
us

Onenka
pE3yJIbTAaTOB
nuddepentt
MPOBAHHOTO
3a4era




TaOIHI] ¥ TUarpamm;
UCCIIEI0BaTh CTATUCTUYECKUE
JTaHHBIE, B TOM YHUCIIE C
IPUMEHEHHEM IpapUUecKuX
METOJI0B U 3JEKTPOHHBIX
CPEJICTB;

-yMeTb BBIOUpPATh
HNOAXOIALINM METOT 1Is
pelleHus 3a]a4ul; TIOHUMaHKe
3HAYMMOCTU MaT€MaTHKH B
U3y4eHHUH IPUPOJHBIX U
0O0I1eCTBEHHBIX IIPOLIECCOB U
SBJICHUH; yMETh paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB
MaTEMaTUKHU B UCKYCCTBE,
YMETb TPUBOJIUTH IPHUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCHUICKON 1 MUPOBOM
MaTeMaTHYeCKON HayKH;

- YMETh OIIEPUPOBATh
HOHATUAMM: CTy4ailHbIN OIBIT U
Ciy4aiiHOE COOBITHE,
BEPOSITHOCTH CIIy4alHOTO
COOBITHSI; YMEHHUE BBIYUCIIATH
BEPOSATHOCTbH C UCII0JIb30BAHUEM
rpau4ecKux METOJIOB;
OPUMEHSATH (HOPMYJIbI CII0KEHUS
Y YMHO>KEHHUSI BEPOSITHOCTEH,
KOMOWHATOpHbIE (DaKThI U
(GbopMyJIbl IPU pELICHUH 3a/1ay;
OLICHUBATh BEPOSITHOCTH
peaJIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHUE
IPUBOUTH MPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX
quceN B IPUPOAHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

- YMETb ONIEPUPOBATH
MOHSATHSIMH: TOUYKA, IIPSMas,
IJIOCKOCTh, POCTPAHCTBO,
JIBYI'PaHHBIN yroJI,
CKpEIIMBAIOIINECS MIPSIMBIE,
napaieIbHOCTh U
HEepIEHIUKYISPHOCTD MPSIMBIX U
IUIOCKOCTEM, yrojl Mexay
NPSIMBIMH, YTOJI MEXK]Ty TIPSIMOI

y4eOHOTO MPOTrPaMMHOTO MaTeprMa,
OTBET OTJINYAeTCsl OOraTCTBOM U
TOYHOCTBIO HCIIOJIb30BAaHHBIX
TEPMHUHOB, MaTepHall U3J1araeTcs
MOCJIEZIOBATEILHO U JIOTUYHO.
Ouenka «4» - «XOpoIio»
BBICTABIISIETCS 00Y4AIOIIEMYCsl, €CITH
JI€MOHCTPHUPYIOTCS JOCTATOUHO
MOJIHOE 3HAHKE YIeOHO-
MPOrpaMMHOI'0 MaTepuaia, He
JIOITYCKAIOIIUI B OTBETE
CYIIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENILHO BBIMOJIHUBIINMA BCE
IIPENYCMOTPEHHBIE IPOIPAMMOiL
3aJjaHHsl, YCBOUBILUN OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBaHHYIO
MIPOrpaMMOM, aKTUBHO PabOTaBIIHIA
Ha PAaKTUYECKUX, CEMUHAPCKUX,
11a00paTOPHBIX 3aHATHSIX,
MOKA3aBIINK CUCTEMAaTUYECKUI
XapakTep 3HAHWI MO AUCIUILTUHE,
JIOCTATOYHBIN JIJ151 TajibHEUILIEH
yueObl, a TAaKXKE CIIOCOOHOCTh K
HX CaMOCTOSITEIIbHOMY
TIOTIOJTHEHHIO.

Onenka «3» -
«yIIOBJIIETBOPUTEIHHOY
BBICTABJIICTCS 00Y4aIOIIEMYCsl, €CITH
JEMOHCTPHUPYIOTCS 3HAHUS
OCHOBHOTI'0 Y4€0HO- IPOrpaMMHOI0
Matepuasa B 00bEme,
HEOOXOMMOM IS JATbHEUIIEH
y4ueOBbl ¥ IPeJICTOsIIEH paboThI 10
npodeccru, He OTTUYABIIUNACS
AKTUBHOCTHIO HA IPAKTUYECKUX
(ceMHHApPCKUX) U TAOOPATOPHBIX
3aHATUSIX, CAMOCTOSTETTHHO
BBITIOJTHUBIITNI OCHOBHBIC
MIPEeTyCMOTPEHHBIE TPOrpaMMOi
3aJ1aHus, OJHAKO JOIYCTUBIINI
MOTPEITHOCTH TIPU UX BBHITIOTTHEHUHT
Y B OTBETE Ha IK3aMeHE, HO
oOanaromuii HEOOXOUMBIMU
3HAHUSMH [T YCTPAHCHHS IO
PYKOBOJICTBOM TIperoiaBaTens
HanOoJIee CYIIeCTBEHHBIX
MIOTPEILHOCTEMN.

OueHka «2» -
«HEYJIOBIIETBOPUTEIHHO)
BBICTABIISIETCS 00YJArOIIEMYCsI, €CITH
0o0HapyKUBAIOTCS MPOOEIHI B
3HAHUSX WU OTCYTCTBHE 3HAHHMA
M0 3HAYUTEIBHOUN YacTh
OCHOBHOTO Yy4eOHO-




U TUIOCKOCTBIO, YTOJ MEXKAY
IUIOCKOCTSIMH, PACCTOSHUE OT
TOYKH 10 TJIOCKOCTH,
paccTosiHuEe MEXAY NPSMBIMH,
paccTosiHuEe MEXIy
IUIOCKOCTSIMH; YMEHHE
UCTIOJIb30BAaTh MPH PEIICHUH
3a[a4 U3y4eHHbIC (PAKTHI U
TEOpEMBbI IJIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIEero MUpa;
- YMETh OIIEPUPOBAThH
HOHATUSMH: MHOTOTPAHHHUK,
CEYCHHE MHOTOTPaHHHKA, KYO,
napaieNienune, npusma,
nupamua, Gurypa u
MIOBEPXHOCTh BPALICHHUS,
LWIMHAP, KOHYC, Wap, cdepa,
ceueHust (pUrypsl BpalieHus,
IUIOCKOCTB, Kacarolasics cepsl,
LWIMH/Pa, KOHYCa, IUI0Iab
MOBEPXHOCTH TTUPAMHU/IBI,
NPU3MBI, KOHYCa, HWIHHIPA,
wionank chepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO
napaenenunena, IupaMuibl,
HpPU3MBI, HWINHAPA, KOHYCa,
11apa; yMeHue u3o0paxarb
MHOT'OI'PaHHHUKH U TIOBEPXHOCTH
BpAICHHS, X CEUEHHSI OT PYKH,
C TIOMOUIBIO YEPTEKHBIX
UHCTPYMEHTOB U JIEKTPOHHBIX
CPEJICTB; YMEHUE PACIIO3HABATh
CUMMETPHIO B TPOCTPAHCTBE;
yYMEHHUE pacro3HaBaTh
IPaBUJIbHBIE MHOTOTPAHHUKHY;
YMETh OIEPUPOBATh
HOHSATUSIMU: IBU)KEHUE B
IPOCTPAHCTBE, OJOOHBIE
¢burypsl B IpOCTPAHCTBE;
UCTIOJIF30BaTh OTHOIICHUE
TJIOMIAe TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX GUTYp TPU
pELIeHUH 3a]a4;

3HaHuA:

- OTIEPUPOBATH MOHATHIMHU:
CIIy4alHBIHN OIBIT U CIIy4aiiHOE

MPOrpaMMHOTO MaTepuaa, He
BBINOJIHUBIIEMY CAMOCTOSITEITHHO
IIPENYCMOTPEHHBIE IIPOIPAMMOi1
OCHOBHBIE 3a/IaHUsI, JOMYCTUBIIEMY
MPUHIMITHATBHBIC OLTHOKHU B
BBITOJIHEHUH MIPETyCMOTPEHHBIX
[IpOrpaMMOM 3aJJaHul, HE
oTpaboTaBIIeMy OCHOBHbBIE
MPaKTUYECKHE, CEMHHAPCKHE,
1a00paTOPHBIC 3aHATHS,
JIOITYCKAIOIIEMY CYIIECTBEHHbBIE
OLIMOKY MPH OTBETE, U KOTOPBIN
HE MOXET IPOJI0JDKUTh 00ydeHue
WM TIPUCTYIHUTH K
npoeccuoHaIbHOM esaTeIpHoCcOe3
JIOTIOJTHUTETILHBIX 3aHATUH 110
COOTBETCTBYIOILEH TUCIUILTHHE.
Onenka «5» - «OTIUYIHO»
BBICTaBJISIETCS, €CITU O0yJarOIIUHCs
uMeeT Iiy0oKre 3HaHus y4eOHOro
MaTepuasa 1o TeMe
MIPAaKTUYECKON pabOoThI, TOKA3bIBACT
YCBOEHHE B3aMMOCBSI3U OCHOBHBIX
MOHATHUH, UCTIONB3yeMBIX B padore,
CMOT OTBETUTH Ha BCE
YTOYHSIFOIIUE U JIOTIOJTHUTEIIbHBIC
Bonpockl. OOy4aronmiics
JEMOHCTPUPYET 3HAHUS
TEOPETUYECKOTO U MPAKTUYECKOTO
MaTepHaa 1o TeMe MPaKTUIeCKOn
paboTsl, onpenessier
B3aUMOCBSI3UMEXKTY TIOKa3aTeISIMU
3a/1a4u, Ja€T MPaBUILHBIAAITOPUTM
peIIeHus, OTpeeNnsieT
MEXTUCIUILTUHAPHBIE CBSI3U IO
YCIIOBHUIO 3aJJaHUSI.

Ouenka «4» - «XOpouo»
BBICTABJISICTCS, €CJIA 00 yJaArOIIUNACS
MoKa3aJl 3HaHue y4eOHOro
MaTepualla, yCBOUJI OCHOBHYIO
JTUTEPaTypy, CMOT OTBETUTH TOUTH
IOJIHO Ha BCE 3aJ[aHHbIE
JIOTIOTHUTETHbHBIE u
YTOUYHSIOIINE BOTPOCHI.
OOyuaromuiics 1eMOHCTPUPYET
3HaHHS TEOPETUIECKOTO U
MPAKTUYECKOTO MaTepuaa mo TeMe
MPaKTHYECKOH paboThI, TOITycKast
HE3HAYUTENIbHbIC HETOYHOCTH TIPU
peleHnH 3aj1a4, IMesl HEMOJTHOE
MMOHUMaHUE MEXTUCITUTLTUHAPHBIX
CBSI3€H MPU MPABUIHLHOM BEIOOpE
ITOpPUTMA PEIICHHS 3a/1aHUS.
Onenka «3» -«yJOBIETBOPUTEIHHO

Onenka
pe3yJIbTaToOB
BBIITOJIHEHU
i
MPAKTHYECK
0if paboTHI




coOBITHE, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISATH BEPOSTHOCTD C
UCIIOJIb30BaHUEM TpadudecKux
METOJIOB; IPUMEHSATH (HOPMYJIIBI
CIIOKCHHSI I YMHOXKCHHS
BEPOSATHOCTEM,
KOMOWHATOpHBIE (DAaKTHI U
(dbopMyITBI IPU pEIICHUH 33134,
OILICHUBATh BEPOSITHOCTH
pealbHBIX COOBITHIA;
3HaKOMCTBO CO CIIy4alHbIMH
BEJIMUYMHAMU; YMEHUE
MPUBOJIUTH TIPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX
YHCell B IPUPOTHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;
- OMepUpPOBATH MOHITUIMU:
TOYKa, MpsiMasi, MI0CKOCTh,
MIPOCTPAHCTBO, IBYTPaHHBIN
yroJI, CKPEIIBAIOIINECs
npsMbIe, TApaJUIETBHOCTD U
MEPIICHIUKYISIPHOCTD TIPSIMBIX
Y IJIOCKOCTEM, YroJl MEXIY
MPSIMBIMH, YTOJI MEXKTY
MPSIMOY U TIIOCKOCTBIO, YTOJI
MEXy TIIOCKOCTSAMH,
paccTosiHUe OT TOYKH J10
TUIOCKOCTH, PACCTOSTHUE MEXKITY
MPSIMBIMH, PACCTOSTHHE MEXKTY
IUIOCKOCTSIMU; YMEHUE
UCIIOJIb30BATh TIPU PEIICHUN
3a/1a4 U3y4yeHHbIE QaKThl U
TEOPEMBI INIAHUMETPHH;
YMEHHE OIICHUBATh pa3Mephbl
00BEKTOB OKPY’KAIOIIEro MUPA;
OTIepUPOBATH TOHATUSIMHU:
JBUKEHHE B POCTPAHCTBE,
10/100HbIE PUTYPHI B
IIPOCTPAHCTBE; UCIIOJIB30BATh
OTHOILIEHHE IIJIOMAAeH
MOBEPXHOCTEH U 00bEMOB
noJ00HBIX (hUryp npu
pEIIeHUH 3a]aY;
- BBIUUCISTH T€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YTOJ,
IJIOIIA b, 00BEM, TIOIIAIb

BBICTABJISIETCS, €CITH O0YJArOIIUHCS
B 1I€JIOM OCBOMJI MaTepHall
MPAKTUYECKON pabOThI, OTBETHUI HE
Ha BCE
YTOYHSIOUIUE U IONTOJIHUTEIbHBIE
BoIpochl. OOyJaromiics
3aTPYAHSETCS C TPAaBUIIbHOM
OIICHKOM MPeAJIOKEHHOMN
3aJa4u,1a€T HEIIOJIHbBIN OTBET,
TpeOYIOIINI HABOASIIMX BOPOCOB
IperoiaBaTelsi, BIOOp aqropuTMa
pelieHus 3a1a4i BO3MOXKEH TPHU
HaBOJSIIIUX BOIIPOCAX
npenoaasatess. OueHka«2» -
«HEYJIOBIIETBOPUTEIHLHO»
BBICTABIIIETCS 00y4aIOIIEMYCs, eCln
OH MMEET CYILECTBEHHBIE MTPOOEIbI
B3HAHUSX OCHOBHOTO y4eOHOTO
MaTepualia MpakTU4ecKoil paboThI,
KOTOPBI ITOJIHOCTBIO HE PACKPBLI
coJiep>KaHue BOIMPOCOB, HE
CMOTOTBETUThH Ha YTOUHSIOIINE U
JIOTIOTHUTEJIbHBIE BOTIPOCHI.
OO6yuaromuiicst 1aét
HEBEPHYIOOLEHKY CUTYallUH,
HETPAaBUWJIBHO BBEIOUPAET arOpUTM
IEUCTBUIA.
OreHka «5» - «OTIUIHON»
BBICTABIIACTCS, €CITU aeTCs
KOMIUJICKCHAsI ~ OLIEHKa
MIPEIOKEHHOW CUTYallUH;
JIEMOHCTPHUPYIOTCSI TITyOOKHE
3HaHMSI TEOPETUUECKOT0 Marepuana
U yMEHHE UX MPUMEHSTDH;
MOCJIEI0BATENBHOE, IPABUIIBHOE
BBITIOJTHEHUE BCEX 3a/IaHUN; YMEHHE
000CHOBaHHOM3JIaraTh CBOU MBICIH,
JieNaTh He0OXOIMMbIC BHIBOJIBI.
Ouenka «4» - «XOpouo»
BBICTABIISIETCS, €CJIH JIaeTCsA
KOMILJIEKCHAsI OLICHKA
MPEUIOKEHHON CHUTYallUH;
JEMOHCTPUPYIOTCS TIyOOKHe
3HAHMSI TEOPETHUECKOTO MaTepuaia
U yYMEHHE UX MPUMEHSATB;
MOCJIEZIOBATEIHLHOE, TIPABIIIEHOE
BBITIOJTHEHUE BCEX 3a/IaHMI;
BO3MOJKHBI €IMHUYHBIC OTIUOKH,
WCIPABIIIEMbIE CAMUM
CTYJICHTOMITOCJIC 3aMEYaHHS
MpenoaBaTelist; yMeHue
000CHOBAaHHO M3JIaraTh CBOH
MBICITH, JIelaTh HEOOXOIUMbIe
BBIBOJIBI.

Orenka
pe3yNIbTaTOo
B peCIICHHS
CUTYaIlMOHH
BIX 3a7a4

OreHka
pe3yIabTaTOB
u
IIMCBMCHHO
ro ompoca




MMOBEPXHOCTH ), UCTIONB3YS
H3y4eHHBIE (POPMYIIBI U
METO/IbI;

- ONEPUPOBATH MOHATHUIMM:
IIPSIMOYTOJIBHAS CUCTEMA
KOOPJAMHAT, KOOPJAUHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaJISIPHOE
IIPOU3BEJICHUE, YTOJI MEKILY
BEKTOpPaMHU, CyMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOpA Ha
YUCII0; HAXOAUTH C IIOMOIIBIO
U3YYEHHBIX (popmyI
KOOPJHMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXKIY
JIByMsI TOUKaMH;

-YMETb BHIOMPATDH MOAXOISMIIHMA
M3YUYEHHBIA METOJI JIJISl PEILICHUS
3a/1a4M, pacro3HaBaTh
MaTeMaTHyeckue (GaKThl 1
MaTeMaTHYeCKUE MOJICIH B
HPHUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUAX, B UCKYCCTBE; YMCHHUEC
HPHUBOJUTH IPHUMEPHI
MAaTE€MaTUYECKUX OTKPBITUI
pOCCHUIICKOI 1 MHUPOBO
MaTeMaTUYECKON HAyK1

YMETh MPOBOJIUTH
ucciaea0BaHue PyHKIINN;
-CBOOOJTHO OTIEPUPOBAThH
MOHSATHSMU: YE€THOCTH (DYHKIIUH,
HEePUOANIHOCTh HYHKIIMH,
OTPaHUYEHHOCTH (DYHKIIWH,
MOHOTOHHOCTH (DYHKIIUH,
AKCTPEMYM (YHKIIHUH,

- BIQJIETh 3HAHUSAMU
MOHATUMHOTO amnmapara:
JBU)KEHUE, MTapaJuIeIbHbIN
MIEPEHOC, CHMMETPHUS HA
IIJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IpeoOpazoBaHue
no106ust, mo100HbIE PUTYPHI;
YMETh PACIIO3HABATH PABHBIE U
1o 100HbIE PUTYPHI, B TOM
4HCJIE B IPUPOJIE, UCKYCCTBE,
ApXUTEKTYpE; YMETh
UCIIOJIb30BaTh FEOMETPUUYECKHE
OTHOUIEHUS, HAXOJUTh

Onenka«3»- «yA0BIETBOPUTEILHO»
BBICTaBJISIETCS, €CIIM CTYACHT
JIEMOHCTPUPYET 3aTPYAHEHHUS C
KOMILUIEKCHOU OIIEHKOU
MPEUIOKEHHON CUTYALINH;
HEMOJIHOE TEOPETUYECKOE
o0ocHOBaHUE, TpeOyroIIee
HABOJISIINUX BOIIPOCOB
MPEeTo1aBaTesl; BHIIOIHSIET
3a7aHus MPU TOACKAa3Ke
MIperioiaBaTelis; 3aTPyIHSETCS B
(opmynrpoBke BbIBOJOB. OlieHKa
«2» - «HEYIOBJIETBOPUTEIHLHOY
BBICTABJISIETCS, €CIIM JlaHa
HeMnpaBUIIbHAS OLIEHKA
MPEIOKEHHON CUTYALINH;
OTCYTCTBYET TEOPETHUECKOE
000CHOBaHHE BBITIOTHEHUS
3aJaHuMN.

OreHka «5» - «OTIUIHON»
BBICTaBJISIETCS, €CITU 00 y4JaroIuiics
BBINIOJIHUI paboTy 6€3 ounoOoK U
HEJ0YETOB, AOMYCTUI He Oolee
OJIHOTO HEJI0YETa.

OueHka «4» - «xopoLo»
BBICTABJISICTCS, €CITU 00yUYarOIIHUIACs
BBITIOJTHUIT paboTy MOJTHOCTHIO, HO
JOTYCTUII B HEW He OoJiee 0THOM
Herpy0oii omuoOKu U OTHOTO
HEZJ04eTa, WK He Oosiee IBYX
HE0YETOB.

Onenka «3» -
«YIIOBJIETBOPUTENHHOY
BBICTABJISIETCS, €CITU 00YUaIOITHIICS
MIPABUIILHO BBIMTOTHUII HE MeEHee
MIOJIOBUHBI pabOTHI W
JONyCTHII He Ooyiee ABYX rpyObIX
OIINOOK, MIH He 0oJjiee OIHOH
rpy0oii u oJJHOI HerpyOoii omuOKH
M OJHOTO HeJoYeTa, WIM He 0oliee
JBYX-TpeX HErpyObIX OLIMOOK, N
OJTHOW HETpyOOH OMMOKH M Tpex
HE/I04ETOB, W MPH
OTCYTCTBHUHOIINOOK, HO ITPU
HaJIWYUU YETIPEX-TISITH HEJ0YETOB,
IJI0XO 3HAET TEOPETUUECKHUN
MaTepuall, OMyCKaeT UCKaKeHUE
(akToB.

Ouenka «2» -
«HEYJIOBJIETBOPUTEIHHO»
BBICTABJISIETCS, €CITU O0yJarOIIUHCs
JIOITYCTHJT YHCIIO OIITMOOK 1
HE/I04ETOB, IPEBOCXOASIIEE HOPMY,
MIPH KOTOPOH MOXKET OBbITh




TCOMETPHUICCKUC BECIINYNHBL BBICTABJICHA OICHKa ((3)), Ui

(nymuHa, yroJi, IIomaIb, €CJIM IIPAaBUJIBHO BBIIIOJIHUII MEHEE
00b€eM) IIpH pelleHuH 3aad n3 | TOTOBHHBI
paboThLI.

JIPYTUX y4eOHBIX MPEAMETOB U
W3 pEAIbHOM )KU3HH.

5. TumoBble KOHTPOJIbHBIC 3aIaHUs WJIN UHBIC yqeﬁﬂo-MeTozmqecKne MaTepualbl,

He00X0UMBbI€ 1JI1 OLIEHUBAHMS CTeNeHH C(POPMUPOBAHHOCTH KOMIIETEHIIMI B Ipoiecce

OCBOEHUS Y4eOHOM M CIUTIIUHBI

Kommext KOHTPOJIbHO-OICHOYHBLIX CPCACTB BKJIHOYACT B cebs neaarorutdcCKuc

KOHTPOJBbHO-USMECPHUTCIIbHBIC MaTCpUalibl, IPEAHA3HAYCHHBIC JJI ONPEACICHUA COOTBETCTBUA (I/IJ'II/I
HGCOOTBCTCTBI/IH) HHAUBHUIYAJIbHBIX 06pa30BaT€JIBHBIX I[OCTI/DKCHI/Iﬁ OCHOBHBIM II0OKa3aTCJIsIM
PE3YIbTAaTOB IIOAT'OTOBKH.

K sx3ameny pomyckarorcst oOydaromuecs, CIaBIINue MPAaKTHUECKHE 3a1aHMHs.
DK3aMeH NPOBOJUTCS IO PACHIMCAHUIO CECCUU.

5.1. IlepeyeHnb BONPOCOB /Jisl MOATOTOBKH K dk3ameHy (1 cemectp)

1.

10.
11.
12.

1 Kopuu u crenenu. KopHu HaTypallbHOM CTENEHM M3 4ucla U UX cBoiicrBa. CreneHu ¢
paloHaIbHBIMU NOKa3aTeNAMHU, UX CBOMcTBa. CTENEHU C IeHCTBUTEIbHBIMU [10OKA3aTEIIMU.
CBoiicTBa cTENEHH ¢ AeHCTBUTENbHBIM MIOKA3aTENIEM.

Jlorapudm. Jlorapudpm uymcna. OcHOBHOE JorapuMuUecKoe TOXIECTBO. [lecsaThuHbIC U
HaTypaibHble Jsorapudmbl. IlpaBuma neiictBuit ¢ norapupmamu. Ilepexon kK HoOBOMY
OCHOBAHHUIO.

[IpeoOpa3oBanne  anreOpamdeckux  BoIpakeHWid. [IpeoOpa3oBaHume  palrOHAIBHBIX,
UppalMOHATIbHBIX CTEMEHHBIX, T0Ka3aTeIbHbIX U JIOTapU(MUUECKUX BBIPAKEHUH.

Panuannas mepa yria. BpamartenbHoe asuxeHue. CHHYC, KOCUHYC, TAHT€HC U KOTaHI'€HC
qucia.

OCHOBHbBIE TPUTOHOMETPUUECKHUE TOXAECTBA, (opMyinbl npuseneHus. CUHYC, KOCUHYC U
TaHI€HC CYMMBI M Pa3HOCTH JABYX ymIoB. CHHYC M KOCHHYC JBOMHOro yria. ®opmyisl
noysioBuHHOro  yria. IIpeoOpazoBaHuss CyMMbl TPUTOHOMETPHUYECKMX  (YHKUMHA B
MIPOU3BECHNE U IPOU3BEICHUS B CyMMY. BhlpakeHue TpuroHoMeTpudeckux (QpyHKIUH yepes
TaQHI'€HC [I0JIOBUHHOTO aprymeHTta. [IpeoOpa3oBaHus MNpOCTEHIINX TPUTOHOMETPUUYECKHUX
BBIPaKCHUM.

[Ipocreiime TPUrOHOMETPUYIECKHE YpAaBHEHUS. PelieHne TpUroHOMETPUYECKUX YPABHEHUM.
IIpocreiiimye TPUTOHOMETPUYECKME M HEPABEHCTBA. APKCHUHYC, ApKKOCHUHYC, apKTaHIEHC
qucia.

@Oynkiun. O6macTh ONpeneneHnss 1 MHOXKECTBO 3HAa4eHUM; rpaduk (QyHKIUH, TOCTPOCHHE
rpadukoB QpyHKUINH, 3aJaHHBIX PA3IMYHBIMU CTIOCOOAMHU.

CpoiicTBa  (YHKUMH:  MOHOTOHHOCTb,  YE€THOCTb,  HEYETHOCTb,  OrPAaHMYEHHOCTb,
NepUOANYHOCTb. [IpoMexyTku Bo3pacTaHus U YObIBaHUS, HauOoiblllee U HaUMEHbIlEe
3HAa4YeHHUs, TOUKU IKCTpemyMa. I'paduueckas mHrepnperauus. [Ipumepsl QyHKIMOHATBHBIX
3aBHCHUMOCTEH B peaibHbIX MPOLECCaX U SBICHUSX.

Ob6parnbie ¢ynkiuu. OOnacTe ompenesneHUss M 00JacTh 3HAUYEHUM 0OpaTHOM (yHKIHMH.
I'paduk obpaTHOI QyHKIUH.

Omnpenenenus GyHKIMN, X CBOMCTBA U Tpa(UKH.

OOpaTHble TPUTOHOMETPUYECKUE (QYHKITHH.

[IpeoOpasoBanusi rpadukoB. I[lapamienbHbIl NMEpeHOC, CUMMETPUS OTHOCHUTENIBHO OCEH
KOOpJIMHAT M CHMMETpPHUS OTHOCUTENIbHO Hayaja KOOpPAMHAT, CUMMETPUS OTHOCHUTEIHHO
MPSIMOH Y = X, pacTsDKEHUE U C)KaThe BIOJIb OCEH KOOpAMHAT.




5.2. IlepeyeHb BONPOCOB /IS MOATOTOBKHU K IK3aMeHY (2ceMecT)

1. Ilpumepbl HCIONB30BaHMSA NPOU3BOAHON JJIsi HAXOXKIACHWS HAWIy4IlIEro pELICHUs B
MPUKIAIHBIX 3a7adax. Bropas nmpou3BoaHas, ee TeoMeTpudYecKuil U (U3NYECKUN CMBICIH.
[IpuMeHeHHe TPOM3BOAHONM K HCCICNIOBAHUIO (QYHKIIMH W TMOCTPOSHHUIO TpaguKOB.
HaxoxneHnue ckopocTH [uis mpoiiecca, 3aJaHHOro (opMyIioi U rpaguKoMm.

2. ITlepBooOpasznas u umHTerpai. IlpuMeHeHHe OmpeneneHHOro MHTErpaia Uil HaXOXKICHHUs

IO  KpuBOJuHEHHON Tpaneruu. @Popmyna Heiorona—IJleiiOnuma. I[Ipumepsr

NpUMEHEHHS UHTErpaia B (GU3NKE U TEOMETPHUH.

PaBHOCHJIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

4. PanuoHanbHblE, UPpPALMOHAIbHBIE, NTOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPAaBHEHUS U
cuctembl. OCHOBHBIE MPUEMBI UX pEIICHUs (Pa3joKeHHEe HAa MHOXKHUTENHU, BBEIEHHE HOBBIX
HEW3BECTHBIX, MOACTAHOBKA, rpa(uuecKuii MeTon).

5. PauuonanbHble, UppalMoOHANbHbIE, TOKa3aTelbHbIE U TPUTOHOMETPUYECKHUE HEPABEHCTBA.
OcHoBHBIE TIpHEMBI UX pemieHus. Vcronp3oBaHue CBOWCTB M rpadukoB (YHKUMNA TpU
pellleHny ypaBHEHUH M HepaBEeHCTB. Metoa uHtepBasioB. M300paxkeHre Ha KOOpAUHATHOU
IUIOCKOCTH MHOXKECTBA PELEHUI YpaBHEHUH U HEPABEHCTB C ABYMs IEPEMEHHBIMH U UX
CHUCTEM.

6. Bepmunsl, pebpa, rpaHn MHoOrorpaHHuka. PasBepTka. MHororpansbeie yriel. Beimykibie
MHoOrorpanHuku. Teopema Diisepa.

7. Tlpusma. Ilpsimast u HaknoHHas npu3Ma. [IpaBunbHas npusma. [lapamnenenunen. Ky6.

8. Tlupamupa. [IpaBunbHas nupamuaa. Y cedyeHHas nupamuaa. Tetpasap.

9. Cummetpuu B KyOe, B TapaJjIesieHIe e, B IPU3ME U MUPaMU/IE.

10. Ceuenus ky0a, Ipu3Mbl U TUPAMUJIBL.

11. Qunuaap u KoHyc. YceueHHbIH KoHyc. OcCHOBaHME, BBICOTa, OOKOBas IOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CeUeHUs U CEUCHUS, MapalIeIbHbIE OCHOBAHHUIO.

12. O6bem u ero uzmepenue. arerpanpaas popmyna oobema.

13. ®opmynel o0bemMa Kyba, MPSMOYTOJBHOIO Mapalljiesienumea, MPU3Mbl, IHIMHIPA.
®opmynsl o0bemMa nupamMuibl U KoHyca. @opMysibl IUIOMIAAM MOBEPXHOCTEN IWIMHApPA U
KoHyca. ®opmysbl 00beMa mapa u miomanu chepsl.

14. Tlono6wue ten. OTHOIIEHUS TUIOIIAIeH MOBEPXHOCTEH U 00HEMOB MOJOOHBIX TEll.

w

OueHuBaHue pe3yibTara dk3aMeHa o aucuuruinae «Marematuka» (1cemectp)

OCYILECTBIISICTCSI B COOTBETCTBUHU CO CIEAYIOIIUMHU PEKOMEHIAIIMSIMHU:
B Cllydae MPOXOXKIEHHs aTTeCTallMd B NMHUCBMEHHOH (opMe 3ajaHue CUYMTACTCS BBHITOJHEHHBIM
BEPHO, €CIIM CTYJEHT BbIOpajl MpPaBWIIbHBIM MyTh pELICHHs, W3 MUCHbMEHHOW 3aluCH peIIeHUs
MOHATEH X0/l €r0 PacCy X JIEHUH, MOJy4YEH BEPHBIN OTBET.

Jlnst mostydeHust OTMETKH «3» JOJKEH MPaBUIBHO BBINOJIHUTH HE MEHee 6-7- 3aJaHMil.
OTtMmeTKa «4» BbICTaBIsIETCS PU BhIMOIHEHUU §8-9 3amanuii. OTmerka «5» ctaButces 3a 10-11 BepHO
BBITTOJIHEHHBIX 33JJaHUH.

Bapuanr 1

37 . 14
1)Ynpocrute BeIpaxkeHue : % ba

2) Haiinure KOpeHb ypaBHEHUS:

3) Beruucnure:



4) Pemmte HEPAaBEHCTBO
5) Pemmre ypaBHEHHE

6) Pemmre HepaBEHCTBO

7) Pemmre ypaBHEeHUE

8) BrlunciuTe 3HAYCHUE BBIPAKCHUS

9) Pemnte ypaBHEHHE 107 - T"(ﬂ.-'l[j) —30=0

3cos(m— B) +sin(F + )
10) HaiiiuTe 3Ha4Y€HHE BBIPAXKECHUS cos(p +37)
12
11) Haiinmute 3HauCHHE BHIPAKCHUSI sin®37° + sin> 127°,
BapuanT 2

1) Vmpoctute BhIpaKeHHE

2) Beraucnure

3) Boruucnure

4) Pemute HEpaBEHCTBO

5) Pemire ypaBHEeHue

6) Pemurte HEepaBeHCTBO
7) Peuute ypaBHeHue

8) Pemmre ypaBHeHue

9) Brrunciaure 3HaueHHE BBIPpAXKCHUA

3cos(m— fB) + sin(

(TR

+B)

10) HaiinuTe 3HaueHUE BBIPAKCHUS cos(f +3m)

12

11) HaiinuTe 3HaYeHUE BBIPAKCHUS sin37° 4 sin® 127°,




OneHuBaHue pe3yiabTaTa »dK3aMeHa 10 auciuiuimHe «Marematuka»y (2 cemectp)
OCYIIECTBIISIETCS B COOTBETCTBUU CO CJIECYIOUIUMU PEKOMEHIAIIUSMH:
B Clly4ae MPOXOXKACHMsI aTTeCTallud B MUCbMEHHOW ¢dopMe 3aJaHHe CUUTAETCS BBINOJIHEHHBIM
BEPHO, €CJIM CTYACHT BHIOpAN MPaBWIBHBIA MYTh PEHICHHS, W3 MHCHbMEHHOHN 3alluCU pPEUICHUS
MOHSITEH X0/ €r0 PacCyXJACHUI, TOTy4YeH BEPHBII OTBET.

Jlnst mony4yeHuss OTMETKH «3» JOJDKEH NPaBWIBLHO BBINOJIHUTH HE MeHee 4- 3a/laHuid.
OtMmeTKa «4» BBICTABJISIETCA MPH BBIMOJHEHUU 5-6 3amaHuil. OTMeTKa «5» cTaBUTCS 3a 6-7 BEpPHO
BBITIOJIHCHHBIX 3aJJaHUH.

BapuanT 1
1. Ha pUCYHKE n300pakeH rpauk Y — f ‘(x) — MIPOM3BOTHOM
byHKIIUN f (x)a omnpezaeneHHol Ha uHTepBane (—3; 19). Haliqute koianuecTBO Touek
MakcuMyMma (QyHKIIUH f (x)v MpUHAJIEKAIUX OTpe3Ky [—2; 15].
YA 0=1f"[x)
A
/ \ .

AN/ \[ I/ N/
% W %

1
- 0] 1 / NEEes
\¥

25
y=—=+x+25
2. HaiiguTte Touky MUHUMYMa (QYHKUINN X .

3. Haiiaure npous3BoaHyI0 GyHKINN

4. Ha pucynke n3zo0paxeHsl rpapuk GpyHKINN 1 KacaTelIbHasl K HEMY B TOYKE
Xo. Haiinure 3Ha4eHHE MPOU3BOIHOMN B TOUKE X0.

5. B npsMom mapauienenurezie CTOpOHbBI OCHOBaHMS PaBHBI 2 ¢M U 8 cM, 00pa3yroT
yron 30° . Haiftm momHyl0 TOBEpXHOCTH MapaieNenuesa, ecld ero GOoKoBas
OBepXHOCTH paBHa 200 cM?.

6. B mpaBuiibHOI ueTsipéxyronbHoi nupamuse SABCJ] Touka O-1ieHTp OCHOBaHUSA, S —

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



7. Haiinute o0beM V yacTu KOHyca, H300paKEHHON Ha pUCYHKE. B oTBeTe ykaxuTe
=

IIJ'r,."fJT .

Bapuanr 2
1. Ha pPHUCYHKE n300paxkeH rpaduk Y — f (x) — MTPOM3BOTHOM
byHKIIUN f (x)’ onpezaeneHHo Ha wuHTepBaie (—3; 19). Haligute koiuuecTBO TOUYEK
MakcuMyMa QyHKITUH f ()C), MpUHAUIeKAUX OTpe3Ky [—2; 15].
YA 0=1f"[x)
A
/ \ .
! ‘ AN
- 0] 1 / AN lﬁ,_E
AN/ \|/ N1/
B Y \/ \/
+3

25
y=—+x+25
2. Haiinure Touky MEHUMYMa QYHKIIAN X

3. Haiinure npoussoanyio GpyHKIHK Y = 6X°—COSX.

4. Ha pucyHnke nzodpaxeHnsl rpaduk QyHKINN 1 KacaTeJIbHasi K HEMY B TOUYKE Xo.
Haiinnre 3Ha4eHne MPOU3BOJHOM B TOUKE Xo.

5. B mpaBuiibHO# ueTsipéxyronbHoi nupamuse SABCJ] Touka O — ieHTp oCHOBaHHUS, S —
BepmuHa, SO = 8, B/l = 30. Haiigute 6oxoBoe pedpo SC.



6.ABCDA:B:1C1D1 — npaBwibnas npusma. AB = 6cm, AA1= 8cm.Haiitu yron mMexay npsMbIMU
AA1 n BC; miomaaps moiaHoi NOBEpXHOCTH MPU3MBI.

/
7.Haiigute 06beM V yacTu nunuHapa, n300pakeHHOM Ha pucyHKe. B oTBeTe ykaxure Vin,

3.2 Texymuii KOHTPOJIb YCIIEBAEMOCTH
BxonHoM KOHTPOJIb 3HAHUM

Bapuanr 1
Ne 1. BeITOITHUTE NEeHCTBUSA:

2a+28B 1 1
)

Ne 2. Pemnth ypaBHEHUE :
a) 4-5C3x+25)=3x+95
6) 7X2+9x+2=0

Ne 3. Pemnth cuctemy ypaBHEHUH :

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

6) p2-y=-1
+y=1

Ne 4. Peminth cuctemMy HEpaBEHCTB :
2x—1 20
{15 -3x =20
Ne 5. Pemints HEpaBeHCTBO
33 -2x-1<0
Ne 6. IToctpouts rpaduk pyHKIUN
y=-x*+6x-5
Ne 7. Pemnthb 3amauy: Auapent crapue Onera Ha 4 rona, a Oner crapuie bopuca B 1,5 pa3a.
Bwmecte um 36 ser. CKONBKO JIET KaXKI0MY U3 HUX ?

Ne 8. Haiitu cymMy N miepBBIX WieHOB apupMeTrnaeckon nporpeccun 6, 3, 0, -3, ..., ecnm
n=14.

Bapuanr 2



Ne 1. BEITOJTHUTE nEliCTBUA:

xX+y X X—y
Ne 2. Pemnts ypaBHEeHUE™

a) 4x—5,5=>5x—3(2x-1,5)
6) 5x*-8x-4=0
No 3. Pemnth cucteMy ypaBHEHUH :

a) x-3y=-1
-5y =4

6) |W—4y=35
+y=4
Ne 4{P€LHI/ITL CUCTEMY HEPABEHCTB :

dx+2 <0
1T—2x >0

Ne 5. Peminth HEpaBeHCTBO
X% +5x-3>0
Ne 6. TToctpouTts rpaduk GyHKIUN
y=-x2-2x+3
Ne 7. Pemnts 3anauy: BoBa crapmie Aptéma Ha 3 roja, a Aptém crapiue Anekces B 2 pasa.
Bwmecte um 33 roga. CKOJIBKO JIET KaXKOMY U3 HHUX ?

Ne 8. Haiftu cymmy N nepBbIX 4WiIeHOB apudmeTrueckoil mporpeccun 16, 13, 10, 7, ..., ecnu
n=11.
Kpurtepuu orieHKH KOHTPOJIbHON PaOOTHI
3amaHus banasr IIpumeuanue
1-8 10 Kaxxnp1it npaBuibHBIN OTBET 1 Oain

MaxkcumanbHbiii 6art 3a paboty — 10 6annoB

[IIxana mepeBoja 6AIJIOB B OTMETKHU

TMETKa Yucio 6am1oB, HE0OX0AUMOE JJIsl TOITYUYEHUS] OTMETKH
« 5» (OTIMYHO) 10-9
« 4» (xoporio) 8-7
« 3» (yIOBJIETBOPUTEIHHO) 6-5
« 2 « (HEeYAOBIETBOPUTENHHO) MeHee 5

BrlunciieHre 3HaueHU BBIPAXKEHUN. YPABHEHUSI W HEPABEHCTBA.

L[eJ'IBI IIPpOBEpPKa 3HAaHUM U MMPaAKTUICCKUX YMCHI/Iﬁ 06yqa101111/1xc;1.

1 Bapuant
0,725+ 0,6 +l + s
Al. Beruncnure: 1 40 2% -0,25.
0128-6-—-0,0345: —
4 25
A2. Peminth ypaBHEHUS:
1) 2x2 +5x-1=0;  2)3x*=x; 3) 4X2_1—3X4+2=1.

Bl. Pemute HepaBeHcTBa:




2x -1

1) 4-2x<1-(4x-1); 2) T—->0.

2x+5y =15
B2. Pemnth cucremy ypaBHEHUN: .
X—-2y=3

C. Pemurte ypaBHEHUS:
1) 5-(x—=1)? =3-4x+5x"; 2) VX+2=X.

2 BapuaHT
0,425+ 0,9 +l + 1 1
Al. Beruncnure: 3 40 220 C—.
05-1°-0023: = 4
5 25
A2. PeminTh ypaBHEHHUS:
1) 4x* —5x-6=0; 2)-3x*=x; 3) 4X3_1—3Xg2 ~1:
B1. Pemuths HepaBeHcTBa:
2x+1
1)2(1-x)>5x—(Bx+2); 2 5“ >0,
. X+5y =15
B2. Pemuth cucteMy ypaBHEHUN: .
3X—2y=-6

C. Pemmre ypaBHeHus:

1) 5-(x+2)* =3—-4x+5x*; 2) Jx-1l=x.

Kputepun o11eHKM KOHTPOJIbHOW PabOThI

3amaHus banasr IIpumeuanue
Al - A2 4 Kaxxp1it mpaBuiibHBIN OTBET 1 Gain
B1- B2 6 Kax b1t mpaBuIbHBIN OTBET 2 Oasuia
C 6 Kaxx b1t mpaBuibHBIN OTBET 3 Oayuia

MaxkcumanbHblil 6ai 3a paboty — 16 6annoB

[IIxana mepeBoa 6AIJIOB B OTMETKHU

TMETKa Uucno 6anoB, HEOOX0AUMOE JUIsl TOTYYEHUsI OTMETKHU
« 5» (OTIM4YHO) 16 - 15
«4» (xopomuio) 14 - 13
« 3» (yIOBJIETBOPUTEIHHO) 12-10
« 2 « (HEeYAOBJIETBOPUTENHHO) meHee 10

CpoiicTBa GyHKIMH M UX TpaduKH.
[lens: mpoBepka 3HAHWUW M MPAKTHYECKUX YMEHUU OOYyJaromIuxcs.

1 BapuaHT
Al. Kakoii u3 rpadukoB, n300pakeHHBIX Ha pUCyHKax 1) —4) 3amaer GyHKIMH




D 2

—p=

Y

= e =7 X
A)1).5)2)B)3)I) 4).
A2. Haiinute obnactpb onpeencuus pynkuun Y = vV4x -1

A
N

1
A) x>2;Bb)x<2; B)XZZ; I x<2.

A3. To rpaduky pyrkiun y = f(X) ykaxure 7

a) o0acTh onpeaeseHus: GyHKIUU; 5/

0) HynmH QyHKINU; AN /

B) IPOMEXKYTKH  TOCTOSIHHOTO  3HaKa T \
byHKimn; /115 \
(bymizl:g,mn MakCUMyMa ©  MHHHMYyMa ey ) —

1) IPOMEKYTKA MOHOTOHHOCTH;

¢) HanOoJIbIIIee M HANMEHbIIIEE 3HAYCHHS 4

byHKIUY; 5

) 00J1acTh 3HAUCHHUH (DYHKIIUH.

A4.Cpenu 3a7aHHBIX PYHKIMA yKaKUTE

4ETHBIE .
1) y=2x% 2) y=vJx; 3) y=5x;
A) Hu3);, b) 1) B) 3).
. 2x+1
B. Haiigure o6nacts onpeneneHus QyHKIMM y = -]
X(X—
C. Ioctpoiite rpaduk GyHKIHN Y = X° — 4X +3 U yKaKUTe ee CBOICTBA.
2 BapuaHT
A1l. Kakoii u3 rpadukoB, n300paKeHHBIX Ha pUCYHKaX 1) —4), 3a1aeT GyHKIUIO?
¥oa
1 ¥ Ay )
/ X X
k) ) s
)
¥
_’ :
X / X
A)1). b) 2). B) 3). I) 4).
1
A2. Haiigute o6nacTh onpeneneHust QyHKIUU Y = 5 3
—oX

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



A3. ITo rpaduky dpyukimu Y = f(X) ykaxuTe: T
a) o0nacTh onpeneneHus pyHKIUY; c

0) HynM PYHKITUY; La

B) IPOMEXYTKH TIOCTOSIHHOTO 3HaKa 13

2

T

byHKINH;
') TOYKH MaKCHMyMa U MHHAMYMa ™~

yrscn; PERENVEEDEEE
1) IPOMEKYTKH MOHOTOHHOCTH; T

€) HanOoJIbIIIee M HAMMEHBITICE
3HaYeHUs (QYHKINH;

) 001acTh 3HaYCHUHN QYHKIIUH.
A4. Cpenu 3a1aHHBIX (DYHKIHN yKa)KUTE HEUETHBIC.
3
1) y=2x5 y=_1 3Iy=5x
A) Du3); b) 2); B) 2)u3); ) 3).
y 2+x°
B. Haiigure oGmacts onpeneneHust QyHkoun y = .
X(x—5)
C. IMoctpoiite rpaduk GpyHkumm Y = X° — 2X + 1 1 ykaxuTe ee CBOHCTBA.
Kputepuu onieHKM KOHTPOJIbHONM PabOThI
3anaHus basbl ITpumeuanue
Al - A4 10 Kasxprit mpaBuibHBIN OTBET 1 Oayn
B 2 Kasxnp1it mpaBuiibHBIN OTBET 2 Oayuia
C 3 Kasxp1it mpaBuIIbHBIN OTBET 3 Oaiia
MaxkcumanbHblil 6ar 3a paboty — 15 Gannos
[IIxana mepeBoja 6AIJIOB B OTMETKHU
OtmeTKa Yucno 6annoB, HEOOXOIUMOE ISl TOTYYEHUS] OTMETKHU
« 5» (OTAMYHO) 15-14
« 4» (xopomio) 13-12
« 3» (y1OBJIETBOPUTEIIHHO) 11-10
« 2 « (HEYJOBJIETBOPUTEIBHO) meHee 10
OTBeTHI K 3aIaHUsIM
1 Bapuant 2 Bapuant
Al |B)3 A)l
1 b) x<3
A2 |B)x> 2
a) Xe[—3;5]; 0)-2; 4; B8) y> 0 ipu a) Xe[—3;4]; 0)-2; 1; B) y> 0 ipu
Xe(—2;4); y <0 npu Xe[—3; 2)u(4;5]; Xe[—3;—2)u(l; 4]; y <0 npu Xe(—2;1);
xmax = 0,2; Xmin =1; 1) P ) npu IXmax = 2; Xmin = - 1; 1) ¢ ) npu
A3 | xe[-30]ut2]; ¢ ¥ mpu xelo1]u[2;5]; | xe[-12]U[3;4]; ¢ ¥ npu
e) Yuaun6 = 6; Y nwaum = - 1; Xe [— 3,—1]U [2, 3],
>K) ye[_l'G]’ C) YHaI/I6:2; Y nwaum = - 3;
x) yel[-3;2];
A4 | b1 B) 2) u 3)
B |x#0;x#1; x#0;x#5;
c y=x>—4x+3=(x-2)°-1 y=x2—2x+1=(x—1)>°
1)xe R; 2) ye[—l;+oo]; 3) byuknus 1)xe R; 2) ye[—O ;+oo]; 3) pyHkIms




obmero Buaa; 4) y > 0 npu obmero Buaa; 4) y > 0 nmpu Bcex x Kpome
Xe(—oo;l)u(3;+oo);y<Oan/I Xe(l‘3); 1;5)$ T mpu Xe[l;+oo);

5 ¢ T npu Xe[2;+oo); b ¥ mpu $ ¥ npu Xe(—oo;l];
Xe(—oo;Z];

CreneHHasi 4 MoKa3aTeJbHass (PyHKIMHU

1. Haiitu 061acTh ompesieneHus cTeneHHON Gpyukumn y=V2X2 + 3 X — 2.
2. Pemuth uppaliioOHaJIbHOE YpaBHEHUE:

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

3. Pemmth nppannoHalbHOE HEPABEHCTBO:
V25 —x?> 4.
4. CpaBHUTH UKcha :
1 1
) (5 Pm (G R
9 9
6) 12718 u 12°22,
5. Pemnth ypaBHEeHHE:!
a) 5% = 1252,
0) 3* - 33 =-78;
2x2 -4
1
B) 11 = o1
r) 77> -87+1=0.
6 Pemintb HEpaBEHCTBO:
a) (§)2X+1 S 1’
06)9*+3*-12>0.




5.3. TunoBble KOHTPOJIbHBIC 32JaAHNS 1 KPUTEPHHU OLlCHHBAHNS
KonTpoubHas Touka Nel
Jlorapudmuuecknue ypaBHEHHUs U HEPABEHCTBA.

Llenp: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHHUH O0y4aroIuxcs.
1 BapuaHT
Al. Yopoctuth BeIpakeHue W Haitéd x. Igx=1g8+2I1lg5-1g10 -1g2
1) 10; 2) -1; 3)-10; 4)0.
A2 Haiigure xopenb ypaBHenusi 10g 2(3x +1) =3
1) 11; 2)1; 3) -10; 4) %

A3. YkaxuTe MPOMEKYTOK, KOTOPOMY TIPUHAICKUT KOPEHb YPaBHEHHUSI
logs(4—x)+loga2=1
1(-3;,-1):2)(0;2);3)[2,3];4) [ 48]

A4. Haiinute cymmy KopHeii ypasrernust 10g 5 X* = log (9% — 20)
1)-13; 2)-5; 3)5 4)9.

AS5. Pemmre HepaBeHcTBO loga(4—2x) =1

1) (-0;0,5152) (-00;2];3) [ 25 +0); 4) [ 0,55+ 0).
B1. Pemure HepaBeHctBO logr(3x+2) = logz (x—1)

(1;+0); 2)(-00;—% 1;3)[-1,5; —%]; 4) pelieHui HeT.

B2. Pemute Hepasenctso log, (6 —3x) >-1
9
1) (-10; +o0 ); 2) (005 10 ); 3) (-1; 2); 4) (-0,1; 20 ).
C. Haiiaute 4YHCIO LENBbIX OTPUIATEIbHBIX PELICHHH  HEpaBEHCTBA
lg(x+5) < 2-1g2
1)5; 2) 4; 3) 10; 4) HA OJTHOTO.
2 BapuaHT
Al. Yopoctuth Belpakenne u Hatd x: Igx=1I1g12-1g3+ 2lg7 -1gl4
1) 14; 2) -1; 3)-10; 4)O0.
A2 Haiiqure kopeHb ypaBHeHus 10Qgs5(2x -4) =2
1) 11; 2)14,5; 3) -10; 4) % .
A3. YkaKuTe MPOMEXYTOK, KOTOPOMY TIPHHAJUICKUT KOPCHb YPABHEHHUS
logos (5—2x)—logos2=1
1) (-0;-2);2) [2;11:3) [ 1;2];4) (2; +o0).
A4. Haiiaute cymmy KopHe#t ypaBHenust lg (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)(-@;—% 1;3)[-1,5; —% ]; 4) perenwmii HeT.

B2. Pemmre nHepaBenctso log, (1-1,4x) <-1.
3

1) (0,5; +o0); 2)(-oo;—§); 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.

Kpurepun o1leHKH KOHTPOJIBHOH pabOoThI

3aganus ‘ Bamner ‘ [Tpumeyanmne




Al - AS 5 Kaxaplii npaBriIbHBIN OTBET | Gayn

B1-B2 4 Kasxprit mpaBuiibHBIN OTBET 2 Oayia

C

3 Kaxaplil mpaBHIIbHBIN OTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 12 6amios

[IIxana nepeBoja 6AJIJIOB B OTMETKHU

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

OTBeTHI K KOHTPOJIbHOH paboTe

1 Bapuant 2 BapuaHt

Al | 1)10 1) 14

7
A2 |4) =
3

2) 14,5

A3 | x =2;[2;3] (3)

x =2,1;(2; + ) (4)

A4 |x1 =4; x2 =5, 4+5=09; (4)

x1 =1, x2=3;, 1+3=4;(2)

A5 |xe (-;05] Q)

x € (-o0;-1,5) (1)

Bl |xe (1; +)(1) x € (3; +o0)(1)

xe (12 @)

B2 x € (- oo —%) 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 BBIPAKEHUH.

Llens: mpoBepka 3HAHUN M MPAKTHUYECKUX YMEHUU OOy4aromImxcs.

1 BapuaHT
Al. Beruucimre: sin 30°
V3 J2
1)0,5; 2) 1; 3)—; 4)—.
2 2 Il
A2. Ha xakoM u3 yeprexeil n300paxéH rpapuk QyHKIUU y = cos(x + E)
Puc 1 Puc 2
\\ \\ . \\ \\ BN BN RN BN
— - _25,1/_,‘ gy - _05,‘/0 = — ,‘/2,‘ Py - “/J b —alsn 711\\2511)( Y 71:\Q5n‘;/ 0.kn ln\ﬂ_}( ZFn 3:1\{111
¥ / V

AN N N N P /] N S
P \(—25}/—1{ “in \11\‘_—05}/0 ks \kI}/Q“ -Ix \!kg}/ 'n\\SS'J:_/—i( =Z7l5m —n&hjl —f5n \n){ 1 fn Zn\n_}{ SFn

Puc 3 Puc 4




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

1)4; 2) -4 3)6; 4) a2
A 4. YnpocTtute, UCTIONB3Yys (POPMYIIBI TIPUBEACHUS: CoS(mt-0)-COS(2m-ar)+C0oS*a
1) 2cos?a,; 2)1, 3)0; 4)2sinzq.

AS. Tloctpoiite rpadpuk ¢yHkmum Y = 3SINX U yKaXUTe O0JIACTH ONpEAeICHHUs
U 00nacTb 3HA4YEHUH (YHKIHH.

A6. Onpenenute 3HaK BeIpaskeHus: Sin110°-cos 110°
1) +; 2)-; 3)0; 4) HeT BEpPHOTO OTBETA.
B. TIlo 3aganHOMY 3HAQYEHHIO TPUTOHOMETPUUYECKON (DYHKIIMH, HAMIUTE 3HAUCHHE

. Vs
ctg o, ecim Sin 0=0,8 u E <a<m.

C. JlokaxxuTe TOXKIECTBO:
2sin? «

- =192a
tgo - (cos® o —sin ? o) J
2 BapuaHT
Al. Boruucnute: cos 30°
V3 J2
1)0,5; 2) 1, 3)—; 4)—.
) ) ) ) .
A2. Ha kakoM u3 ueprexeit n300paxeén rpadpuk GyHKINN y = cos(x — E)
[\ N [\ N
\ \ \ \ TN A0 A N
n -3fsn W —2511/—11 -1En %n —051:/0 ofn Who1 1:/2:1 2.5 ih( —&[m _“\\257‘_}‘( —lpm —7‘\{5‘“_}/ 0.fn lﬂ\ﬂj( 2fn En\{
7 7" 7
Puc 1 Puc 2
S \(‘\_25}/_“ N \{k_os ' \kl }/ZH i \!K 1!\\3511_/—)( Bl —H\Sﬂj—l f5n AD \{1(_)( 1k 27(\:1}{ 3fn
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; 442 -
A 4. YrpoctuTte, UCTIONIB3Ys POPMYIIbI TPHUBEICHUS: sin (n-a)-cos(% - 0)+C0S%0l
1) 2cos’a;  2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpadpux ¢ynkiuu Y = 1+ COSX U yKaXUTE 00JacTh OMNpPEACIICHUs] U
MHOKECTBO 3HAa4eHHH (DYHKIUU.

A6. Omnpenenure 3HaK Beipaxkenus: Sin100°- cos 100°.
1)+ 2) -; 3)0; 4)HeT BEpHOTO OTBETA.
B. [Ilo 3agaHHOMY 3HaU€HUIO TPUTOHOMETPUYECKON PyHKIINHU, HailnuTe 3HaYeHue g a,

V4
eciu coS o= 0,8 u E<a<n

C. JlokaxXuTe TOXKJIECCTBO:



2cos® o -tgox

sin? ¢ — cos?

=-1g2a

Kpurepuu orieHKr KOHTPOJIBHOU PabOThI

3anaHus baiel IIpumeyanue
Al - A6 6 Kasxprit mpaBuiibHBIN OTBET 1 Oayn
B 2 Kasxprit mpaBuiIbHBIN OTBET 2 Oasia
C 3 Kaxplii mpaBrIIbHBIN OTBET 3 Oaiia

MakcumanbHbIi 0amt 3a padoty — 11 Gamios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

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

OTBeTHI K KOHTPOJIbHOH paboTe

1 Bapuant 2 BapuaHnt
1)0,5
ar | Y 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) -

3 3
B —— hd

4 4

KonTtpoJsbHas Touka Ne3
UccnenoBanue (QyHKIHUUA C TOMOIIBIO MPOU3BOIHOM.

[lenb: mpoBepka 3HAHUM M MPAKTUUYECKUX YMEHUN OO0yJarommxcs.
1 Bapuant

VYposens A.
Al. CKOJNBbKO HHTEpBANOB yObIBaHHSA HMeeT QYHKIHUS f{x) = x° — 3x?
A.1. b2. B.3. TI.HwuoxgHoro
A2. CKOJIBKO KPUTHUECKHX TOUeK uMeeT Gynkius f{x) = x° — 9x? + 15x?
A.2. b.1. B.3. I'. Hu ognoit

A3. 3Hayenue pyHKIHH Y = — X

+4x +2 BTOYKE MaKCUMyMa paBHO...
A.0. b2. B.6. I'8.
A4. Touxoit MakcuMyma Gyuknun f{x) = 16x° + 81x? — 21x—2 sBusercs...

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



Yposens B.
BS. Jlana o¢ynxmus  f(X) = X3 — 3x — 6. Haiigute NpOMEXyTKH BO3DACTAHUS M YOBIBAHHS

byHKIMN.
Yposens C.

C6. UccnenyiiTe ¢ MOMOIIBIO MPOM3BOAHON GyHKIMIO  f(x) = x> —3x*> —9x m mocTpoiite
e€ rpaduk.

2 BapuaHT
VYposens A.

Al. CKOJIBKO MHTEPBAIOB BO3pACTaHMs uMeeT GpyHKIUA f(x) = x° — 3x2?
A.1. b.Huomnoro. B.2. TI.3
A2. CKOJBKO KPUTHYECKHX TOUeK uMeeT GyHKIms  f(x) = x° — 6x? + 9x

A.Huognoii. b.3. B.1. T.2.
A3. 3navenue pyukuun y = 2x> - 8x + 11 B TOUKe MHHHMYMa PaBHO...

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

A4. Toukoii MurumMymMa  dyrkmun f{x) = 16x° + 81x2 —21x— 5 sBusercs...
1
A. 3 b.25. B.-3. TI.-1.

Yposens B.
BS. Jlana ¢ymkmus  f(x) = x3 - 3x + 2. HaiiuTe npoMeXyTKM BO3pAacCTaHHA U YyOBIBAaHHS
byHKIHH.

VYpogens C.
C6. VccnenyiiTe ¢ MOMONIBIO MPOM3BOAHOH (yHkimio f{x) = x> —3x + 1 u moctpoiite eé

rpaduxk.

Kputepun o1ieHKM KOHTPOJIBHOM PadOThI

3agaHus banner IIpumeuanue
Al — A4 4 Kaxxaplit npaBuiIbHBIN oTBET 1 Gain
B5 2 Kaxapiii mpaBuibHBIN 0TBET 2 Oasuia
C6 3 Kaxxaplil mpaBuibHBIN oTBET 3 Oamia

MaxcumanbHblil 0ani 3a padotry —9 Oanos

IIIxana mepeBoa 6AIJIOB B OTMETKHU

OtmeTKa Yucno 6anoB, HEOOX0IMMOE ISl TOTYYEHHUs] OTMETKHU
« 5» (OTTIUYHO) 9-8
« 4» (xopormio) 7-6
« 3» (y1OBJIETBOPUTEIHHO) 5-4
« 2 « (HeyIOBIIETBOPUTEIHHO) MeHee 4

OTBeTHI K KOHTPOJIBHON paboTe

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




r.-3,5. 1

A4 A.g.
BS 0] ) npu Xe(—oo;—l]u[l;+oo); [0} \’ ()} ) npu Xe(—oo;—l]u[l;+oo); 0} inpn

mpu xe[-11]; xe[-11];
AY Ay

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

KonTpoabHas TouxaNed
OO6BEMBI MHOTOIPaHHHUKOB.

Llens: mpoBepka 3HAHWUN M MPAKTHUYECKUX YMEHUU OOy4aromIuxcs.
VYposens A.
A1l. Kakoiif He MOXeT ObITh TTpu3Ma’?
A. [lpsimoit; b. Haknonnoii;  B. IIpaBunbHOM; I'. Yceuennoii.

A2. Kakas ¢hopmMyna ucnons3yeTcst JUisl BBIYUCIEHUs o0beMa npu3Mbl, rae R — pannyc ocHoBaHus,
H — BrICcOTA:!

A. %SOCHH; B.R?H:  B.S, H: r. %H(S+Sl ; ssl).
A3. HazoBure, kakas ¢purypa He SBISETCS NPABUIEHBIM MHOTOIPAaHHUKOM.

A. Ky6; b. Honexasap; B. Okrasap; I'. ITapannenenumne.
A4. Pebpo kyba paBHO 2 cM. Beruncnute cymmy JUIHH Beex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS5. TInomans rpary Kyba paBHa 16 cm? . Beraucure ero o6bem.

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

A6. CymiecTByeT 1M MpU3Ma, Y KOTOPOH TOJBKO OJHO OOKOBOE€ pPeOpO NEeprEeHIUKYISIPHO
OCHOBaHUIO?
A. [a; b. Her.

Yposens B.

B7. U3 Bepmmnbl B kBampata ABCD co cTopoHOid 6 CM K €ro IUIOCKOCTH IPOBENEH
neprnenaukyinsap BK. Haiiaure o6bém nmupamuabl, ecnu AK =10 cm.

B8. OcHOBaHMEM TpPH3MBI ABIAETCA MPAMOYTONBHBIH TPeyrodbHMK ¢ ocTpbiM yriom 60° u
KaTeToM, IPWIECKAIUM K 3TOMY yriy, paBHbIM 9 cMm. Beicota mpusmsl paBHa 10 cm. Haitnure:
a) 00bEM TPU3MBI,
0) ruioniab MOJHOW MOBEPXHOCTH TNPHU3MBI.
VYposens C.

C9. Haiinute 06beM MHOTOTpaHHUKA, U300paKEHHOTO HA PUCYHKE :
(Bce IByrpaHHbIE yIJIbl MHOTOTPAaHHUKA MPSMBIE). |




2 BapuaHT

VYposens A.
Al. IIpsMoyroabpHbIi NapauIeIenue] — 3T0
A. Tlupamupa; b. ITpusma; B. Oxrasap; I'. Terpasap.
A2. O6beM nUpaMuIBl ONpeaeNsercs mo popmyie, rae S, - IIolaas ocHoBanus, H — Beicora, R
— paauyc.
1 1 2 2 2
A. §SOCHH ; 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. 3sMepeHus psIMOYTOJIbHOTO Tapajuiesienuinea paBHbl 2 ¢M, 3 cM U 5 cM. Beiuucnure ero
o0BeMm.

A. 30 cm3; B. 15cm?; B.20cm?; I.25cm?2.
AS. Pebpo kyba paBHO 2 cM. Beruncnute miomaib MOBEPXHOCTH Ky0a.
A. 12 em?; B.24 cm?; B.16cm?; [.18 cm?.
A6. CymectByet jau 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 4eTHIPEXYroiabHOM NHpaMuae OOKOBbIE TI'DaHM HAKIOHEHBI K IUIOCKOCTH
ocuosanus moj yrmom 30°, a ocHoBamme paBHO 6 cm. Haiimute:
a) 00bEM TUpPAMUIBL;
0) ruionaib MOJHOW MOBEPXHOCTH NMHUPAMUJBI. !
VYposens C.
C9. Haiinute 00beM MHOTOTpaHHUKA, U300pa’kKEHHOT0 HAa PUCYHKE
(Bce ABYTpaHHbBIE YIJIbI IPSMBIE). 3

Kpurepnuu olieHKH KOHTPOJIbHON palboThI

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

MakcumanbHbIi 0ami 3a padoTy — 15 6annoB

[Ikana nepeBoaa 6aIoB B OTMETKHU

OtmeTka Uucno 6anoB, HEOOX0AUMOE JUIsl TOTYYEHHsI OTMETKHU
« 5» (OTIMYHO) 15-14
« 4» (xopor1Io) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEYJOBJIETBOPUTEIHHO) meHee 10

OTBeThI K KOHTPOJILHOH paboTe

1 Bapuant 2 Bapuant
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 cM3; 6)171+/3 +270 cm; a) 12+/3 em?; 6) 24 /3 + 36 cvZ;

6. TpeOoBaHus K ycJOBHSAM peajiM3aliu padoyeil mporpaMMsbl JHCHHMIIMHBI

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

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

https://do.kchqgu.ru - snekTponnas uadopmarmonHo-odpasoBarenbHas cpeaa KUY,

DNEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI (AIEKTPOHHBIC OMOIMOTEKHN)

Y4yeOHbIii roa HaumeHoBaHMe JOKYMEHTA € YKa3aHUEM Cpoxk ageiicTBust
PEKBU3HTOB JOKYMEHTAa
2023/2024 Horosop Ne915 »s6c OOO  «3nanmym» ot | [eictByer 10
y4eOHBIN TOJ 12.05.2023r. 15.05.2024r.
OneKkTpoHHO-OMbOnnoTeyHass  cucrema  «Jlanby». | beccpounsblit
Horoop Ne COb HB-294 ot 1 nexadps 2020 rona.
2023/2024 Onexrponnas 6ubmmoreka KUI'Y (3.B.).Ilonoxenune | beccpounsrii
y4eOHBIN TO/ 060 Db yrBepkaeHo VYYEHBIM COBETOM  OT
30.09.2015r.ITpotokosn Ne 1). DiaeKTpOHHBIN ajapec:
https: kchgu.ru/biblioteka - kchgu/
2023/2024 DnexTponHas oubnmoreka FOpait
y4eOHBIN TOJT
2023/2024 DIEKTPOHHO-OMOIMOTEYHBIC CUCTEMBI:
y4eOHBIN TOJ
Hayunas AIEKTPOHHAS oubnuoreka | beccpouno
«ELIBRARY.RU» - https://www.elibrary.ru.
JInteH3nonHoe corjalleHmue Nel5646 oT

01.08.2014r.becriatHo.

HanmonaneHas anektponHas Oubmmorexka (HDOB)
— https://rusneb.ru. JTorosop Nel01/H2B/1391 ot
22.03.2016r.becninatHo.

Dnexrponnsiii pecype «Polred.com O630p CMU»
— https://polpred.com. Cornamenue. becruaTtHo.

6.2.MaTepnanbﬂo-TeXHuquKoe Hu y‘leﬁHO-MeTOI[I/I‘IeCKOC odecrneyeHue AUCHHUIIIIMHBI

HanMeHoBaHue TOMelIeHUI 1151 npoBE€aAcHUsA BCEX BU/T10B y‘leﬁHOﬁ
ACATCJIbHOCTH, HpeHyCMOTpeHHOﬁ y‘leﬁﬂblM IVIAaHOM, B TOM 4YuCJI€

MOMeLIeHUus1 JJIsl CaMOCTOSITeJIbHOW padoThl,

C yKazaHUeM

Tepe4YHsi OCHOBHOIO 000pyA0BaHMSA, y4eOHO-HATJISIAHBIX MOCOOMH
U HCII0JIb3YeMOr0 IPOrpaMMHOI0 obecreyeHus!

AJpec moMeneHuit
AJ151 IPOBedeHUsI
BcCeX BH/I0B Y4eOHOMH
JesATeTbHOCTH,
Npe1yCMOTPEHHOM
Y4eOHBIM IJIAHOM



http://kchgu.ru/
https://www.elibrary.ru/
https://rusneb.ru/
https://polpred.com/

VYueOHast aytuTOpus JJIs IPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUTIA, 3aHITHHA
MPAKTUIECKOTO THITA, KYPCOBOTO MPOCSKTHPOBAHMS (BBITIOTHEHHS KYPCOBBIX paboT),
IPYIIIOBBIX U HHAUBUIYATbHBIX KOHCYJIBTAIMN, TEKYIIEr0 KOHTPOJIS
MPOMEKYTOYHON aTTeCTaIUH,

Crienmanu3upoBaHHas MeOeb:

CTOJIBI YICHHUYECKHE, CTYJIbS, TOCKA MapKepHasl.

Y4eOHO-HarIsIIHbIe TOcOOuS (B 3JICKTPOHHOM BHUJIE).

TexHnueckue cpecTBa 00y4IeHHS:

WHTepakTHBHAS 10CKA B KOMILIEKTE C IPOEKTOPOM, CHCTEMHBIH OJIOK C
MOAKIIIOYEHHEM K HH()OPMAIMOHHO-TEIEKOMMYHHUKAIMOHHO# ceTn «HTepHeT U
obecrieyeHrneM J0CTyIIa B 3JIEKTPOHHYIO HH(POPMAaIIHOHHO-00pa30BaTeIbHYIO CpelLy
YHHBEPCHTETA.

JIuIieH3MOHHOE MPOrPaMMHOE 00eCcIIeYeHHUE:

Microsoft Windows (JIuriensus Ne 60290784), 6eccpounast

Microsoft Office (JTunersus Ne 60127446), Geccpounas

ABBY Fine Reader (nunensus Ne FCRP-1100-1002-3937), 6eccpounas

Calculate Linux (Buecéu B EPPII ITpukazom Munkomceszu Ne665 ot 30.11.2018-
2020), 6eccpounast

Google G Suite for Education (IC: 01ilp5u8), 6eccpounas

Awnrusupyc Kacnepckoro. [eiicteyer mo 03.03.2025r. (Jorosop Ne 56/2023 ot 25
saBaps 2023r.)

369200, Kapauaeso-
Yepkecckas
Pecnybnuka, r.
Kapauaesck, yir.
Jlenuna, 29. YueOHO-
J1ab0paTOPHBIN KOPIIYC,
ayn. 508

AyAnTOPHS U CAMOCTOSITEIIBHOI paboThl 00y4arOMUXCA.
Crenpanu3upoBanHas MeOelp:
CTOJIBI YYCHHUYECKHUE, CTYIIbS, JOCKA MEJIOBAs.
YueOHO-HarsIHbIe TOCOOHUs (B 3JIEKTPOHHOM
Buze). TexHuueckre cpeicTBa 00yIeHHS:
HOYTOYKH B KOJMYECTBE 3 IIT. C HOAKITIOYECHHEM K HH)OPMAIIHOHHO-
TENEKOMMYHHKALIMOHHOW ceTh «VHTepHeT» 1 obecriedeHreM T0CTyIa B 3JICKTPOHHYIO
HH(OPMAIHOHHO-00Pa30BATEIbHYIO CPEy YHHBEPCHUTETA.
JIMneH3MOHHOE IPOrpaMMHOe oOecIeYeHHe:
—  Microsoft Windows (JIutiensus Ne 60290784), Geccpounast
—  Microsoft Office (JIutiensust Ne 60127446), 6eccpounas
— ABBY Fine Reader (nurensus Ne FCRP-1100-1002-3937), 6eccpounas
— Calculate Linux (Buecén B EPPII ITpukazom MunkomcBsizu Ne665 ot
30.11.2018-2020), 6eccpounast
— Google G Suite for Education (IC: 01i1p5u8), 6eccpounas
—  Awnrusupyc Kacnepckoro. Jleficteyer a0 03.03.2025r. (JToroBop Ne 56/2023 ot
25 suBaps 2023r.)

369200, KapauaeBo-
Uepkecckas PecrryoOnmka,
r. Kapauaesck, yi1.
Jlenuna, 29.
Y4eOHo-1abopaTopHbIit
Kopmyc, ayn. 507

UuraneHslii 3a1, 80 Mect, 10 KOMIBIOTEPOB.
Crienmann3upoBaHHasi MeOeb: CTOJbI YUCHUIECKHUE,
cTynbs. TexHuuecKre CpeICTBa O0yUCHHS:
Hucmeit Bpaitnst ALVA ¢ nporpammoii skpannoro ysenuautenss MAGic Pro;
CTaIMOHAPHBIN BUIeOyBemnunTeab Ciear View ¢ MOHHTOpOM;
2 xoMmbroTepHBIX poimiepa USB&PS/2; kmaBuatypa ¢ Haknankoit (JLIIT);
aKyCTHYeCKasi CucTeMa CBOOOIHOTO 3ByKOBOro mojist Front Row to Go/$;
MePCOHATBHBIC KOMIIBIOTEPHI ¢ BO3MOXHOCTHIO MOAKIIOYEHHS K ceTH «HTepHeT» U
obecrieueHreM JOCTYIIA B SIEKTPOHHYIO HHPOPMAIHOHHO-00pa30BaTEIbHYIO CPEILy
VHHUBEPCHUTETA.
JIunieH3MOHHOE MPOrpaMMHOE obecIieueH e:
— Microsoft Windows (JIunensus Ne 60290784), Geccpounast
— Microsoft Office (JIutiensust Ne 60127446), 6eccpounas
— ABBY Fine Reader (nuniensust Ne FCRP-1100-1002-3937), 6eccpounas
— Calculate Linux (Buecén B EPPII ITpukazom MunkomcBsizu Ne665 ot
30.11.2018-2020), 6eccpounast
— Google G Suite for Education (IC: 01i1p5u8), 6eccpounast
—  Awnrusupyc Kacnepckoro. Jleiicteyer g0 03.03.2025r. (JJorosop Ne 56/2023
ot 25 sHBapst 2023r.)

369200, KapauaeBo-
Uepkecckas PecrybOnmka,
r. Kapauaesck, yi.
Jlennna, 29.
Y4e6Ho-1abopaTopHBIi
Kopiryc, ka6. 102 a.

7. Ocob0eHHOCTH peaan3anv JUCHUIIJIMHBI 1JId HHBAJIWA0B M JIMII COrPaHUIC€HHBIMHU

BO3MOKHOCTSIMU 310POBbsI



Jus mup ¢ OB3 w/unum ¢ wHBanmumHocThio PIIJI pa3spabaTeiBaeTcss Ha OCHOBaHUU
«[Tomoxxenust 06 opraHuzanuu 00pa30BaTENBLHOrO Ipolecca A 00y4YeHHS WHBAIMIOB U JIUI C
OTPaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbSi B (elepaibHOM TOCYAapCTBEHHOM OOJKETHOM
o0Opa3oBaTeIbHOM YUpEKIACHUU BBICIIETO o0Opa3oBaHUs «KapauaeBo-Uepkecckuii
rOCyIapCTBEHHbIA YHUBEPCUTET UMeHU Y. [. AnueBay.



		2024-09-01T18:29:24+0300
	Чанкаев Мурат Хасанович
	Я подтверждаю точность и целостность этого документа




