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1. O0mas xapakTepucTHKa padoyeil nporpaMMsl 001e00pa3oBaTeJbHOM TUCHUIIINHBI

1.1. MecTo 1McUMIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTeIbHON NPOrpaMMbl

VYyebOHas

IUCHUILINHA

«C00.02.01 Maremaruka

» SABIIACTCA 00s3aTeNbHOMN YacCTbIO

00111e00pa30BaTeIbHOrO I[HKJIa 00pa3oBaTeIbHOM mporpaMMmbl B cooTBeTcTBUH ¢ DPI'OC 1o
cnenuansaocTd 09.02.07 MHpOopMamoHHbIE CHCTEMBI U IPOTPaMMHUPOBAHHE.

Oco6oe 3HaueHue aucruimHa 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:

O01mme KOMIETEeHINHU

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Basaqy
rpodeccnoHanbHOM
NesITeNbHOCTH
MIPUMEHHUTEIHHO

K pa3IM4HbIM
KOHTEKCTaM

MacTepcTBa, TpyAoIto0ue;
aKTUBHOU

FOTOBHOCTh K
eI TEIIbHOCTH TEXHOJOTHYECKOM
1 COIMaIbHOM HANpPaBJICHHOCTH,)
CITOCOOHOCTH WHULIUAPOBATH,
MJIaHUPOBATh M CAMOCTOSATEIBHO,
BBITTOJIHSTH TaKyIo
eI TCIIbHOCTE;

- HHTEpEC K pa3iInyuHbIM chepam

podecCHOHAIBHON
NTesITEILHOCTH,

OBylailcHue  YHUBEpPCAJIbHBIMY
yueOHBIMU  TIO3HABATENbHBIMU
MTEUCTBHUSIMH:

a) 6a30BbIE JIOTUYECKUE]
ITeHCTBHS:

- CaMOCTOSTEILHO
dbopMynupoBaTh H
AKTYaJIU3UpOBAThH npobiemy,

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

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

- BBIABJISITb 3aKOHOMCPHOCTH U
[IPOTUBOPCUUA B|

paccMaTpruBaACMBIX ABJICHUAX,

Oo0mme JAucuunimHapHbie
OK 01 Beibupats - TOTOBHOCTb K  TPYLY,|-BJIaJe€Th METOAAMM J10KA3ATEIbCTB,
CTIIOCOOBI PEICHUs OCO3HaHHE LIEHHOCTHQJITOPUTMAaMHU PELICHUS 3a]1a4; YMEHUE

(hopMyIHPOBATH OINPEACICHUS, AaKCHOMBI
1 TEOpEMBI, IPUMEHATh UX, IPOBOIUTH
NTOKa3aTelbHbIE PACCYKICHUS B X0O/1€
[peILIeHMs 3a/1a4;

- YMETb OIEPUPOBATH MOHATHIMU:
CTETeHb YUCIIa, Jorapu(M YnCIia; yMEeHUE
BBITTOJIHATH BBIYMCIICHUE 3HAUCHUH 1
peoOpa3oBaHus BEIPAXKEHUM CO
CTETICHSIMH U JIOTapr(Mamu,
peoOpa3oBaHus IPOOHO-PAIIOHAIBHBIX
BBIPAKECHUM;

- YMETb OIEPUPOBATH MOHATHIMU:
[pallMoOHaNIbHBIE, HPPAIOHAIIEHEIE,
[MOKa3aTeIbHbIE, CTETIEHHBIE,
lorapu@muueckue, TPUroHOMETPUIECKUE
YpaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;
- YMETh OIEPUPOBATH MOHATUAMHU:
(yHKLMS, HeTIpepbhIBHAs (QYHKLUA,
POM3BOJIHAs, IEpBOOOpa3Has,
OTIpeIeIeHHbI UHTErpall; yMETh
HAXOJUTh IPOU3BOHbIE HIEMEHTAPHBIX
(yHKLIMH, UCTIONB3YSI CITPABOYHbIE
MaTepUabl; UCCIEN0BATh B MPOCTEUIINX
ciydasix (GyHKIMU HAa MOHOTOHHOCTb,
HaXOUTh HAUOOJBIINE U HAUMEHbIIINE
3HaueHUs QYHKIIHI; CTPOUTH rpaduku
MHOTO4JIEHOB C UCIIOJIb30BAHNUEM
armapara MaTeMaTHYECKOTO aHAIN3a,;
[IPUMEHSTH IPOU3BOIHYIO NP PEIICHUH
3aay Ha JBM)KEHUE; peIlaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha
HanOOJIbIINE U HAUMEHbIIINE 3HAaYeHMUS,
Ha HaX0XJIEHUE MMYTH, CKOPOCTU U

- BHOCHUTH KOPPEKTHBBI B
eI TeNIbHOCTbD, OLIEHUBATH
COOTBETCTBUE pe3yNbTaToB

[YCKOpEHUS;




LIEJISIM, OIICHUBATh pHUCKH
[MOCJIENCTBUI JEeITEILHOCTH,

pa3BUBaTh KpeaTUBHOE
MBIIJIEHHE npu pelIcHUH

PKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC HCCIICIOBATEIbCKUC]
IecTBUS:

- BJIQJIETh HABBIKAMHU Yy4eOHO-

MCCIICIOBATEIbCKON u
MPOCKTHOMN NeSITeIIbHOCTH,)
HaBBIKAMHU paspenieHus]
po0Jem;

- BEISIBIISITh PUYUHHO-
CJICICTBEHHBIC CBSI3H u
AKTYaJTM3HPOBATH 3a1aqy,
BEIIBUTATh THIIOTE3Y ee

[pPCIICHUA, HAXOJUTh apryMCHTbLI

IS TOKa3aTeNnbCTBa  CBOMX
YTBEPKIACHHUIA, 3aJaBaTh
apameTpsbl u KpUTEpUH
pelIeHus;

- aHAJIM3UPOBATh IOJIyUEHHBIE B
X0Je
PE3yIbTATHI,

PCIICHHUA 3aga4un
KPHUTHUYCCKH
OLICHUBATb HX OJOCTOBCPHOCTD,
[IPOrHO3UPOBATEL H3MCHCHHC B|
HOBBIX YCJIOBUSIX;

-- YMCTb INCPCHOCUTL 3HAHHUA B

[103HABATENIbHYIO u
[PAKTUYECKYIO o0nactu
PKU3HEACATCIIBHOCTH,

- YMCTb HUHTCTPHUPOBATH 3HAHHA

113 paSHI)IX HpeI[MeTHI)IX
o0OJTacTeit;

- BBIIBUIaTh HOBBIE HJIEH,
npe/iarath OpPUTHHAIILHBIC

MMOAXOJAbI U PCHICHUA,

izt CIIOCOOHOCTD 1504

MCII0JIb30BAHUSI B
MO3HABATEJIHLHOU W COLMAILHOM

[TPaKTHUKE

- YMETb ONEPUPOBATH MOHATHIMHU:
panoHanbHas QyHKIMS, OKa3aTeabHast
dbyHKIMS, cTeTIeHHasT QyHKIINS,
imorapudmudeckas GyHKIHS,
TPUTOHOMETPHUYECKUE (PYHKITUH,
oOpaTHbIe PYHKIINH, YMEHUE CTPOUTH
rpaduKy U3y4eHHBIX (QYHKINH,
MCII0JIH30BATh TPAPUKH MTPH U3YUECHUH
[IPOLIECCOB U 3aBUCUMOCTEH, IpU
[peILICHUH 3aJa4 U3 APYTUX Y4eOHbIX
[PEIMETOB U 3ajay U3 peallbHOM KU3HHU;
BbIpaKaTh (POpPMyJIaMHU 3aBUCUMOCTH
MEXTy BETMYMHAMU;

- YMETh peIIaTh TEKCTOBBIC 331a4H
[Pa3HBIX TUTIOB (B TOM YHCIIE Ha
[IPOIICHTBI, JIOJIM ¥ YacTH, Ha JIBIKEHHE,
[paboTy, CTOUMOCTb TOBApPOB U yCIYT,
HAJIOTH, 3a]1a4l U3 00JIACTH yIpaBJICHUS
ITMYHBIMU U cCEMEHHBIMU (prHAHCAMN);
COCTABJIATh BBIPAYKEHUSI, yPAaBHEHMUS,
HEpaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJauu, UCCIIE0BATh MOJYyYEHHOE
[peIlICHIE U OLICHUBATD
MPaB/OII01I00HOCTh PE3yIIbTATOB;

- YMETh ONEPUPOBATH MOHATHIMU:
cpeaHee apupmMeTHyecKoe, Me1aHa,
HanOoJIbIlIee M HAaUMEHbIIIee 3HaUeHN,
[pa3Max, TUCIepPCHsl, CTaHIapTHOE
OTKJIOHEHUE YMCIIOBOr0 Habopa; yMeThb
M3BIIEKATh, UHTEPIPETHPOBATH
MH(pOpMAIIHIO, IPECTABICHHYIO B
rabJuIax, Ha Auarpammax, rpadukax,
OTpaXKaroIy0 CBOMCTBA pEAIbHBIX
[POLIECCOB U SIBJICHUH; NPEICTABIATh
MH(POPMALIUIO C TIOMOLIBIO TaOIUI] U
arpaMM; UCciIe10BaTh CTATUCTHYECKUE
TaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadUIecKUX METOJIOB U DJIEKTPOHHBIX
CpPE/CTB;

- YMETh ONEPUPOBATH TOHATHIMU:
CJIy4aiHbII OIBIT U CIydailHOE COOBITHE,
BEPOSITHOCTH CITy4aifHOTO COOBITHS;
YMEHUE BBIYUCISTH BEPOSTHOCT C
MCTI0JIb30BAHUEM IPahUIECKUX METOJIOB
[PUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOKEHUS BEpOATHOCTEH,
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[PELIICHUH 3a]a4; OIICHUBATh BEPOSATHOCTH
[peaTbHBIX COOBITHIA; 3HAKOMCTBO CO
CITyJallHBIMH BETMIMHAMM; YMCHHE
[IPUBOJUTH IIPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U
0OIIECTBEHHBIX SIBJICHUSX;

- YMETh ONEPUPOBATH MOHATHIMHU: TOUKA,
[psiMasi, INIOCKOCTh, TPOCTPAHCTBO,
NIBYTPAHHBIN YTOJI, CKPEIIMBAIOIIAECS
psIMbIE, TAPAJUIEITBHOCTD U
MEePIECHANKYISIPHOCTD MPSIMBIX U
[JIOCKOCTEH, yroJI MeXay MPSIMBIMH, YTOJ
MEXKy NPSAMOM U IIJIOCKOCTBIO, YrOJl
MEXTy TUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH J0 TUIOCKOCTH, PACCTOSTHUE MEXTY
NPSIMBIMH, PACCTOSTHIE MEXITY
[UIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MPH
[PELLICHNY 3a]1a4 U3y4YeHHbIE (DAKThI U
TEOpPEMBbI TNITAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl 0OBEKTOB
OKPYKAIOIIEr0 MHUPA;

- YMETb ONEPUPOBATH MOHATHIMU:
MHOTOTpPaHHHK, CEY€HUEe MHOTOTPAHHUKA,
KyO, mapajuiesenuIies1, Ipusma,
nupamuaa, Gurypa u IoBEpXHOCTh
BpalleHUs, IIUIUHIP, KOHYC, 1ap, chepa,
ceueHHst (PUrypbl BpalieHus, MI0CKOCTb,
Kacarolasicsi cepsl, HUINHPA, KOHYCAa,
[UI0I1a1b TOBEPXHOCTU TUPAMM/IBL,
[IpHU3MBI, KOHYCA, IWIHHPA, TUIOMIAIb
chepsl, 00beM Kyba, IPSIMOYTOJIBHOTO
MapaiesienuIen1a, MMpaMuabl, IPHU3MBI,
[MIMHApA, KOHYCa, [1apa; YMEHHE
M300pa’kaTb MHOTOTPaHHUKH U
[IOBEPXHOCTH BpAIIEHUS, UX CEUECHUS OT
PYKH, C TIOMOIIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
[YMEHHE pacrio3HaBaTh CHMMETPHIO B
[TPOCTPAHCTBE; yMEHUE PACIIO3HABATh
MPaBUIHLHBIE MHOTOTPAHHUKHY;

- YMETh OIEPUPOBATH TIOHATHIMU:
IIBI)KEHUE B TPOCTPAHCTBE, MTOA00OHbIE
(uryphl B IpOCTPaHCTBE; UCTIOIb30BATh
OTHOILICHHE TUIOIAAeH TOBEPXHOCTEH U
00BEMOB MOA0OHBIX (UTYP TPU PEIICHUU
3ajauy;

- YMCTb BBIYUCIIATh TCOMECTPUYCCKUEC




BEJTMYUHBI (JUIMHA, IO, IIOMAIb,
00BeM, TIJIOIIAh TTOBEPXHOCTH),
MCTIOJIb3YS U3YUEHHBbIE (POPMYJIBI U
METO/IbI;

- YMETb ONIEPUPOBATH MOHATUIMHU:
[PSIMOYTOJIbHASI CUCTEMA KOOPJIMHAT,
KOOpAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIIPHOE MPOU3BEACHHUE, YTOJI
MEX1y BEKTOPaMH, CyMMa BEKTOPOB,
[IPOU3BEJICHNE BEKTOPA HA YHCIIO;
HAXOJIUTh C TOMOILBIO U3yUYE€HHBIX
(hopMyI1 KOOpUHATHI CEPEeUHBI OTpE3Ka,
[pacCTOsTHUE MEXKAY ABYMS TOUKAMU;

- YMETh BBIOUPATH TTOIXOISIIHIHA
M3YYCHHBIN METO JJI PEIICHUS 3a/1a4H,
[pacro3HaBaTh MaTeMaTH4YeCKue (haKkThl U
MaTEeMaTUYECKHE MOJICIH B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJIICHUSAX, B UCKYCCTBE;
[YMEHUE IPUBOAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITHUM pOCCUICKON
1 MUPOBOW MaTEMaTUYECKON HAYKH.

- YMETb ONIEPUPOBATH MOHATUIMHU:
ompeieJIieHUuE, akCuoMa, Teopema,
CJIEZICTBHE, CBOMCTBO, ITPU3HAK,
ITOKa3aTeNIbCTBO, PABHOCUIIHHBIC
(hbopMyIHUpOBKH; yMEeHUE (HOPMYITUPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE
[YTBEpKI€HUE, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, UCII0JIb30BaTh METOT
MaTeMaTU4eCKOM UHIYKIIUH, TIPOBOIUTH
ITOKa3aTelIbHbIC PACCYXKICHUS TIPH
[pEIIICHUN 3a]1a4, OLIEHUBATH JIOTHYECKYIO
[MPaBUIILHOCTh PACCYKICHUM;

- YMETb ONIEPUPOBATH MOHATUSIMMU:
MHOKECTBO, IOJMHOXKECTBO, ONIEpAIIUU
HaJ] MHOKECTBAMH; YMEHUE
MCIIO0Ib30BaTh TEOPETUKO-
MHO>XECTBEHHBIN amnmapar Jijisi OTTUCaHUS
[peaTbHBIX MPOIIECCOB U SBJICHHUN MPHU
[pEIICHUH 3a]1a4, B TOM YHUCJIEe U3 APYTHUX
[YIeOHBIX TIPEIMETOB;

- YMETh ONEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, rpad Ha
[JIOCKOCTH; YMEHHE 3a7aBaTh U
OTHMCHIBATH Tpadbl pa3TMUHBIMU
Ccrioco0aMu; UCIONIb30BaTh Tpadbl MpU

[pEIICHUY 3a]1a4;




- YM€Tb CBOOO/IHO OTIEpUPOBATH
MOHATUSAMH: COUYETaHUE, IEPECTAaHOBKA,
YMCII0 COYETAHUH, YMCII0 IEPECTaHOBOK;
orHOM HbIOTOHA; yMeHUe IPUMEHATh
KOMOWHATOPHBIE (DAKTHI U PACCYHKIACHUSI
U1 peLIeHuUs 3a71ay;

-YMETb OTIEPHPOBATH TOHATHSIMH:
HATYpaJIbHOE YUCIIO, IIEJI0E YHCIIO,
OCTaTOK 10 MOJTYJIIO0, pallMOHAJIbHOE
41CII0, UPPALMOHAIBHOE YHCIIO,
MHO€ECTBA HATypaJlbHbIX, 1IEJIbIX,
[pallMOHANIbHBIX, AEHCTBUTEIbHBIX YHCE,
[YMEHHE HCIIONIb30BaTh MPU3HAKH
TeJIMMOCTH, HAaUMEHBIIINH O0IIHHi
eNTeNlb U HAaUMEHbIIIee 00111ee KpaTHOE,
QIIropuT™ EBKIIHMIA MTpH pelieHny 3a1ay;
3HAKOMCTBO C Pa3IMYHBIMH
[O3ULIMOHHBIMU CUCTEMAaMH CUMCIICHHUS;
- YMETh CBOOO/THO OIIEPUPOBATH
MOHSATHSMM: CTEIEHb C LIEJIbIM
[oKa3aresieM, KOpeHb HaTypajJbHON
CTETIEHH, CTETICHb C PaIlHOHAIEHBIM
MOKa3aTejaeM, CTEIIEHb C
NIEIICTBUTENBHBIM (BELIECTBEHHBIM)
rokasareseM, Jiorapudm 4ncia, CHHYC,
KOCHHYC U TAaHT'€HC TIPOU3BOJIBLHOTIO

RV (R

- YMETb ONEPUPOBATH MOHATHIMU:
TOKIECTBO, TOXKAECTBEHHOE
[peoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHHIA U
HEpaBEHCTB, PABHOCHILHOCTh
YpaBHEHHIA, HEPAaBEHCTB U CHCTEM,
[pallMOHaNIbHBIE, HPPALOHAIIEHBIE,
MoKa3aTeIbHbIE, CTETIEHHBIE,
iorapupmMuUecKue, TPUrOHOMETPUYECKHE
YpaBHEHMs, HEPAaBEHCTBA U CUCTEMBI;
[YMEHHE peliaTh ypaBHEHUS, HEPAaBEHCTBA
1 CHCTEMBI C TOMOIIBIO Pa3IMIHBIX
[IPHEMOB; peIIaTh YpaBHEHMUS,
HEpaBEHCTBA U CHCTEMBI C ITAPaMeTPOM;
[MPUMEHSTh YpaBHEHHsI, HEPABEHCTBA, MX
CHCTEMBI JJISl pEIIeHUs] MaTeMaTUYeCKUX
3aay M 3a/1a4 U3 pa3InYHbIX o0nacTei
HAayKW U peaJibHOW KHU3HH;

-yMeTb CBOOOJIHO OTIEPHPOBAThH

MOHATUAMU: TpapuK GyHKIUHN, 0OpaTHas




(b yHKIIHS, KOMTIO3UTIUS (DYHKITHH,
IMHeWHas QyHKIUS, KBaJpaTH4yHas
(byHKIMS, cTeTIeHHas: QYHKIUS C ETTBIM
[O0Ka3aTesieM, TPUTOHOMETPUUECKUE
(yHKIMH, OOpaTHBIE
TPUTOHOMETPHUYECKUE (PYHKITUH,
[oKasareiabHas u JorapudMuyueckas
(yHKINN; yMEHHE CTPOUTDH IpapuKu
(byHKLMH, BBIIOJIHATH IPeoOpa3oBaHuUs
rpaduKoB QPyHKITUI;

[YMEHHE HCII0JIb30BaTh rpaduku (PyHKIUH
111 U3YUSHMSI ITPOLIECCOB U
3aBHCHUMOCTEH MPH pEeIICHUH 33]a4 U3
NMpyrux y4yeOHBIX MPEAMETOB U U3
[peaTbHOM YKU3HM; BBIPAXXaTh (POPMYIIaMu
3aBHCUMOCTH MEX/Ty BETUUNHAMH;
[YMEHHE CBOOOHO ONIEPUPOBATH
OHATUSAMM: YETHOCTh (DYHKLIUHY,
[epUOUYHOCTb (DYHKIINH,
OTrPaHUYEHHOCTh (DYHKLIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(byHKIMM, HANOOJIbIIIEe U HANMEHbBIIIee
BHa4YeHUs QYHKIUU HA IPOMEKYTKE;
[YMEHHE TIPOBOJUTH UCCIICIOBAHHE
(yHKITUY;

YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaduku GYHKUUHN IS peleHUs
ypaBHEHHI, HEpaBEHCTB U 33/1a4 C
napamMeTpamu; n300pakaTh Ha
KOOPJAMHATHOH IJIOCKOCTH MHOXECTBa
[PEILIEHU I YPaBHEHUM, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH
MOHSATHAMM: MIOCIIEI0BATEIbHOCTb,
apupMeTHUecKas porpeccus,
reoMeTpHUecKas Mporpeccus,
0ECKOHEUHO yOBIBarOIIas
reOMETPHYECKas IIPOTPECCHsl; YMEHHE
3aaBaTh MOCIIEIOBATEIIFHOCTH, B TOM
YrCIIe C TIOMOIIBIO PEKYPPEHTHBIX
popmyu;

- YMETh OIEPUPOBATH TOHATHIMU:
HENPEPbIBHOCTh (DYHKIIUH, ACUMIITOTHI
rpaduka GyHKIUH, IepBasi ¥ BTOpas
[POU3BOIHAS (PYHKIIMHU, F€OMETPUUECKUI
1 GU3NUECKUN CMBICI IIPOU3BOTHOM,

repBooOpasHasi, OrpeaeICHHBIN




MHTErpaj; yMEHHE HAXOIUTh aCUMITOTHI
rpadguka QyHKIIMN; yMEHHE BBIUYUCIIATH
[IPOU3BO/IHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOIO U KOMITO3UIIMU (QYHKLIUH,
HAXO/JWUTh YpaBHEHHE KacaTebHON K
rpaduKy QyHKIHIH;

[YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS
MCCIIeTOBaHUS (PYHKIIHMA, JIs
HaXO0’KJCHUs HAWTy4Ilero pelieHus B
[IPUKJIAHBIX, B TOM YHCJIE€ COLUAIBHO-
HPKOHOMHUYECKUX U (PU3MUECKUX 3ajayax,
1151 OTIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS;
HAXOUTH IUIOMAIN U 00BEMBI (QUTYP C
[MOMOIIBIO0 MHTETPaIa; MPUBOJAUTH
pUMEPbI MATEMAaTHIECKOTO
MOJICITUPOBAHHSI C TIOMOIIBIO

i epeHIranbHbIX ypaBHEHUH;

- YMETb OIEPUPOBATH MOHATHIMU:
KOMILJIEKCHOE YUCII0, CONPSKEHHBIE
KOMILJICKCHBIE YUCIIA, MOAYJIb U apT'yMEHT
KOMILJIEKCHOT'O YKcIIa, opMa 3alucH
KOMILUIEKCHBIX YHcel (TeOMeTpHUecKasi,
TPUTOHOMETPHYECKAs U anredpanyeckasi);
[YMETh IPOU3BOIUTH apr(pMeTHIecKre
NeiiCTBUS C KOMIUIEKCHBIMHU YHCIIAMU;
[IPUBOINUTH MPUMEPHI UCTIOIb30BAHUS
KOMILJIEKCHBIX YHCET,;

- yMETh CBOOO/THO OIIEPUPOBATH
MOHATHAMU: CpeHee apudmMeTrnueckoe,
MeavaHa, HanOoJIbIllee U HauMEHBIIIEE
BHAYCHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE JJISl OTTMCAHUS
YHCIIOBBIX JaHHBIX; YMEHHE HCCIIEIOBATh
CTaTUCTHUYECKHUE JJaHHbIE, B TOM YHUCIIE C
pUMEHEHHEM IrpapuuecKiux METO/10B U
PIIEKTPOHHBIX CPEJICTB; rpaduyecku
MiCClleIoBaTh COBMECTHBIE HAOIIOIEHUS C
MMOMOIIIBIO JarpaMM pacCeUBaHUs U
ITMHEWHON perpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHIA
C MCIIOJIb30BaHUEM IpapuuecKux
METOIOB; IPUMEHSTh JUISl PEIICHUS 3a1a4
(hOpMYJIBI CIIOKEHUS U YMHOKEHHUS
BEPOSATHOCTEH, (hOpMYITy OTHOM
BeposATHOCTH, (hopmyny beprymim,
KOMOUHATOpHBIE (DAKTHI U (POPMYIIHI;

OILICHUBATb BEPOATHOCTH PCAJIBHBIX




COOBITHI; yMEHHUE OTIEPUPOBATH
MOHATUSAMU: CIIydaiHas BEJIMYMHA,
[pacripeieieHue BEpOosATHOCTEH,
MaTeMaTHYeCKOe O’KUIaHue, TUCTIEPCUs U]
CTaHIAPTHOE OTKJIOHEHUE CIy4aliHOU
BETMYUHBI, PYHKIIUH pacrpeieieHus 1
[JIOTHOCTH PaBHOMEPHOTO,
[10Ka3aTeIbHOIO0 U HOPMAJILHOTO
[pacripe/ielIeHuil; YMEHHE UCTI0Ib30BaTh
CBOWCTBA U3YUYECHHBIX pacnpeaeIeHui A
[peILIeHMs 3a]1a4; 3HAKOMCTBO C
MOHATUSAMM: 3aKOH OOJIBIINX YHUCET,
METObI BBIOOPOYHBIX HUCCIIEIOBAHUM;
YMEHHE IPUBOIUTH IPUMEPHI
[IPOSIBJICHUS 3aKOHA OOJIBILIUX YHUCEIl B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;
- YMETh CBOOOJIHO ONIEPUPOBATH
[OHATUSAMU: TOUKA, psiMasi, IIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKHM
yTOJ1, IBYTPaHHBIN yrojl, TpeXIpaHHbIHI
yToJ1, IepeceKarolecs, napauieibHble 1
CKpEILMBAIOIINECS IPSIMBIE,
[apasuIeIbHOCTh U NEPIEHANKYISIPHOCTh
[IPSIMBIX U IJIOCKOCTEM, IOl MEXIY
NPSMBIMHU, YTOJI MEXTy TIPSIMOM U
[JIOCKOCTBIO, YTOJI MEKY IJIOCKOCTSIMU;
[YMEHHUE HCII0JIb30BaTh MPH PELLICHUN
3aad U3y4yeHHbIE (DAKThI U TEOPEMBI
[UIAaHUMETPHUH; YMEHUE OLIEHUBATh
[pa3zMepbl 00BEKTOB B OKPYKAIOIIEM
MUpE; YMEHUE OTIEpUPOBATH MOHITHUSIMU:
MHOTOTPaHHHK, CEYeHNE MHOTOTPaHHHUKA,
MPaBUIBHBIII MHOTOTPAHHUK, IPU3Ma,
nupamuia, Gurypa u HOBEpXHOCTh
BpalleHUs, IIUIUHP, KOHYC, 1ap, chepa,
[pa3BepTKa MOBEPXHOCTH, CEUEHHS KOHYCa
1 [IUJTUHIpA, TapalljiebHbIe OCH MITH
OCHOBaHUIO, CEUYEHHUE 11apa, MII0CKOCTb,
Kacaromasicsi cepbl, HUINHIPA, KOHYCA;
[YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHHUKa, U300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH
BpAICHHs, UX CEUEHUs], B TOM YHUCIIE C
[TOMOLIBIO MIEKTPOHHBIX CPEJICTB;
YMEHHUE PUMEHSTh CBOMCTBA
reoMeTpUUECKUX (DUTYp, CAMOCTOSTETLHO

(hopMyTHUpOBATH ONPECICHHS




M3y4aeMbIX (pUTyp, BBIABUTATh TUTIOTE3bI
0 CBOMCTBaxX M MpHU3HAKAX
reoMeTpuuecKkux (puryp, 000CHOBHIBATH
WM OTPOBEPraTh UX; YMEHHUE IPOBOIUTD
Kiaccu(ukanuio GUryp 1o pa3IudHbIM
[pU3HAKAM, BBIOTHITH HEOOXOIUMBIC
TOTIOTHUTEIIHHBIC TIOCTPOCHUS;

- YMETh CBOOOTHO ONIEPUPOBATH
MOHSTUAMU: IJIOMAAb (PUrypsl, 00BEM
(burypsl, BeJIMYUHA YIJIa, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSHUE MEXKY
PSIMBIMHU, PACCTOSTHUE MEXKTY
[IOCKOCTSIMU, TUIOIIAbL cephl, TUIoaab
[MOBEPXHOCTH MTUPAMU/IBI, TPU3MBIL,
KOHYyCa, LIWJIUH]IPa, 00BbeM Kyoa,
MPSIMOYTOJIBHOTO TMapajuiesenunena,
MTUPAMHUIBI, TTPU3MBI, IIMHPA, KOHYCA,
[1apa; yMEeHHUEe HAaXOAUThb OTHOIICHHE
00BEMOB MOAOOHBIX PUTYD;

- YMETh CBOOOJITHO ONIEPUPOBATH
MOHSTUSMHU: IBUKEHHE, TapaJUIeIbHBIH
MIEPEHOC, CHMMETPHSI Ha TDIOCKOCTH | B
[IPOCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHue
101001, T0T0OHBIE PUTYPBI; YMEHUE
[pacrio3HaBaTh paBHBIC U MOJOOHBIE
(bUrypsl, B TOM 4HCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; YMEHHE
MCTIONTE30BaTh T€OMETPUUECKUE
OTHOIICHUS, HAXOAUTh T€OMETPUUECKUE
BEJIMYUHBI (JJTMHA, YTOJI, TUIOIA/Ib,
00BEM) TIPH PEIICHUH 3a/1a4 U3 IPYTUX
YIeOHBIX TIPEIMETOB U U3 PEATbHOM
PKU3HU;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSTUSMHU: TIPSIMOYTOJIbHAs cCUCTEMa
KOOpIMHAT, BEKTOP, KOOPAUHATHI TOUKH,
KOOpIUHATHI BEKTOPA, CyMMa BEKTOPOB,
ITPOU3BEICHNE BEKTOPA HA YHCIIO,
[pa3IoKeHue BEKTOpa 1o Oaswucy,
CKaJISIpHOE TMPOM3BEICHUE, BEKTOPHOE
MTPOU3BEICHNE, YTOJI MEXK/y BEKTOPaMH;
[YMEHHE HCITOJIb30BaTh BEKTOPHBIN U
KOOPIUHATHBIN METOJ JIJIsl pEIICHUS
TEOMETPUUYECKUX 3a7a4 U 3a/1a4 IPYTUX
y4eOHBIX MPEIMETOB; OIIEPUPOBATH
MOHATUAMM: MaTpula 2x2 u 3x3,

OIMPCACIINTEIIb MaTPHUILIbI,




TCOMETPUYECKUAN CMBICIT ONPENEIUTENS;
- YMETb MOJCIINPOBATH PEAJIbHBIC
CUTyalliu Ha SI3bIKE MATEMAaTUKH;
COCTaBIIATh BBIPAXKCHMUSI, yDABHEHHS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO
3a/1a4i, UCCIIEN0BATH IIOCTPOCHHBIE
MOJICJIH C UCIIOJIBb30BAHUEM allllapara
JIreOpbl, UHTEPIPETUPOBATD
[10JIy4YECHHBIA PE3YJIbTAT; CTPOUTH
MaTEMATHYECKUE MOJIENIH C IOMOIIBIO
TEOMETPUUYECKUX TIOHATUN U BEJINYMH,
[pEIIaTh CBA3aHHbIC C HUMU ITPAKTUYECKUE
3a/1a4i; COCTAaBJIATh BEPOSITHOCTHYIO
MOZICJIb U UHTEPIIPETUPOBATH
[1OJIY4CHHBIM pe3yNbTaT; pemaTh
[IPUKJIAJHBIC 3a/1a4U CPEACTBAMU
MaTEMaTUYECKOI0 aHAIN3a, B TOM YHUCIIE
COLIMAJIbHO-9)KOHOMHUYECKOTO U
(bU3MYECKOTo XapakTepa;

- YMEHUE BBIOMPATh MOIXOASIINI METO
U1 PEILIEHUS 3a]a4l; IOHUMaHHUe
3HAYMMOCTH MAaTEMATHKHU B U3yYCHUU
[IPUPOJIHBIX U OOIIECTBEHHBIX IIPOLIECCOB
1 SIBJICHUW; YMEHUE PACIIO3HABATH
[IPOSIBJICHUE 3aKOHOB MaT€MAaTHKU B
MICKYCCTBE, YMEHUE IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUA POCCUNCKON
1 MUPOBOM MAaTeMaTUYECKOU HAYKH

OK 02 HUcnonb3oBath
COBPEMEHHBIE CPECTBA
MOWCKa, aHaJIHM3a 1
MHTEePIPETAINN
MH(bOpMaLNH, U
MH(pOpPMalMOHHbIE
TEXHOJIOTUH JIs
BBIMOJIHEHUS 3a/1a4
podecCuoHaATbHON
eI TeTbHOCTH

B o0siacT LIEHHOCTH HAay4HOTO
MO3HAHUS:

-C()OpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
pa3BUTHS
00I11eCTBEHHOM

YPOBHIO
HayK{ u
NPaKTUKH,
OCHOBAaHHOTO
KYJIBTYP,
OCO3HAHUIO

Ha JIAAJIOT€]
CIOCOOCTBYIOIIETO
CBOEr0 MecTa B
[TOJIMKYJIETYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE S3BIKOBOI|
1 YUTATENbCKOM KYJIBTYpPHI KaK
CpeacTBa
MEXIy JIIOJAbMU U TO3HAHUS

B3aUMOJCHCTBUS

MUDa;
- OCO3HaHUE LIECHHOCTH HAy4YHOM

JCATCIIBHOCTH, T'OTOBHOCTDH|

- YMCTb IIOHATUAMU:

paroHanbHast (PYHKIHUS, MOKa3aTeIbHas
byHKIIHS, byHKIMS,
imorapu@muyueckas byHKIMS,
TPUTOHOMETPHUECKHE ¢byHKLUY,
oOpaTHble (YHKIMH; YMEHUE CTPOUTh
rpaduKu M3YYEHHBIX GbyHKLIUH,
MCIIOJIb30BaTh Tpa(uKu TMpH H3YYECHUY|

OIepUpOBaThH

CTCIICHHAaA

MPOIIECCOB 3aBUCHUMOCTEH,

[pEILIEHUN 3a1ad U3 JPYrux Yy4eOHbIX

" pH
MPEAMETOB U 3a/a4 U3 PEATbHOU JKU3HU;

BbIpaXKaTh  (OpPMYIaMH  3aBHCHUMOCTH

IMCXKY BECIIMUYMHAMU,

YMCTb OIICpHUPOBATH

TOXACCTBCHHOC

TOHSATHSMHU:
TOXJIECTBO,

npeoOpa3oBaHue,
cHUCTeMa YypaBHEHHH W

YpaBHCHUC,
HCPAaBCHCTBO,

HCPaBCHCTB, PaBHOCHUIIBHOCTH

YPAaBHEHU, HEPABEHCTB M  CHCTEM,




OCYIIECTBIISAITh  MPOEKTHYIO U
MCCIIEIOBATEIbCKYIO
e TEIbHOCTh UHIUBUAYAIBHO U

B IpyIIe.
OBnaseHue  yHUBEPCAJIbHBIMU
y4eOHBIMH  TTO3HABATEIbHBIMY|
NIEHCTBUSMMU:

B) paboTa ¢ nHpopMaIuei:

- BJIaJICTh HABBIKAMH MOJYYCHUSI
uHpOpPMAIlMM W3 HCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSITEIBHO
OCYIIECTBIIATh TOKMCK, AaHAJN3,
CHCTEMAaTH3aIIHI0 u
MHTEPIPETAIHIO

[Pa3JIMYHBIX

uHpOpMaLUH;
bopm

BHIOB WU

[Ipe/ICTaBICHMUSI;

cO3/1aBaTh TEKCTHI B
pa3anYHbIX (opMaTax C y4yeToM
HazHayeHUs  WHGpOpMaIUn
[[e]IeBOM  ayJTUTOPUH, BBHIOUpAs
ONTUMAIIEHYIO bopmy)

b4l

i

[IpEICTABICHUS
BU3yaJIA3aIUH;

OLCHUBATb OOCTOBCPHOCTD,

VICTUTUMHOCTD I/IH(i)OpMaIII/II/I, €C

COOTBETCTBHE  TIPaBOBBIM U
MOPaJTbHO-3THYECKUM HOpMaM;

- HCIIONB30BaTh  CPEACTBA
MH()OPMAIIMOHHBIX u
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI B peleHnn
KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX u
OpPraHM3allMOHHBIX  3a7ad ¢
COOJTI0IEHHEM TpeGoBaHUM
DPrOHOMHUKH, TEXHUKH
0C30ITacCHOCTH, TUTHCHBL,

pecypcocOepeKeHusi, MPABOBBIX

M OTUYECKUX HOpPM, HOpPM
H(OpMalOHHON

0e30IacHOCTH;

BJIAJCTH HaBbIKaMH
[paCIio3HaBaHU A

uHpopManuy,

n 3alIUThI|

MH(OPMALIMOHHOM
0€30MacHOCTH JTUYHOCTH

[palioHasIbHbIE, UppalOHaIIbHBIE,
MoKazaTeabHbIE, CTETEeHHBIE,
lmorapugmMuuecKue, TPUrOHOMETPUUECKUE]
YypaBHEHMsI, HEPaBEHCTBA U CHCTEMBI,
[YMETh peniaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBI  C

IIOMOIIBIO Pa3JINYHBIX]

[IPUEMOB; pelaTh YpaBHEHUS,
HEpPABEHCTBA M CUCTEMBI C IAPAMETPOM;
[IPUMEHATh YpPaBHEHUS, HEPABEHCTBA, UX|
CUCTEMBI NIl PEIICHHUs] MaTeMaTH4ECKUX|
Bazad W 3a7ad U3 pa3UYHBIX 00JacTeid
HAayKU U PEAIbHON KU3HH;

yMeTb  CBOOOJHO  ONEPUPOBATH|
MOHATUSMH: JIBM)KCHUE, MapajliesIbHBIN
[epeHOC, CUMMETPHS Ha TUIOCKOCTH U B
[POCTPAHCTBE, IOBOPOT, IPeoOpa3oBaHue
nogo0HbIe  (UTYPBHI;

PaBHLIC HO,Z[O6HBI€

o100us, YMETh

[PaACIIO3HABATb

(burypsr,
HMCKYCCTBC,

u
B TOM 4YHCIC B IPHPOJE,

apXUTEKTYPE; yYMETh
HCII0JIb30BaTh FCOMETPHUYCCKUE
OTHOIICHHS, HAXOJUTh T'€OMETPHUYCCKHE
(mmuHa, yroj, IUJIOMIA[b,

00BbEM) TpHU pEIICHUH 3a7a4 U3 JPYrux|

BCJINYHHBI

YICOHBIX TIPEIMETOB W U3 pEaJbHOU
PKU3HU




OK 03 ILtanupoBats u
[pean30BbIBaTh
COOCTBEHHOE
rpodeccuoHanbHOE U
VIMYHOCTHOC PAa3BUTHC,
MpeAIPUHUMATEILCKYIO
ICATCIIBHOCTD B
mpodeccnoHaTbHOM
cdepe, UCTIOIB30BaTh
BHAHUA 110 PUHAHCOBOM
FPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTyaluiax

B oOmactu JTyXOBHO-
HPABCTBCHHOT'O BOCITUTAHHMS:
c(hopMUPOBAHHOCTH

HPABCTBCHHOI'O CO3HAaHM,

ODTUYCCKOI'O ITIOBCACHUA,

- CIIOCOOHOCTh  OLICHHBATH
CUTYaIHIO u MPUHUMATh
0CO3HAHHBIE pelieHus,
OPUCHTUPYSICh Ha MOPAaJIbHO-
HPaBCTBEHHbBIE HOPMBI u
[ICHHOCTH;

- OCO3HAaHHWE JIMYHOTO BKJIAJa B
[I0CTPOCHUE YCTOWYHBOTO
Oynywiero;

- OTBETCTBEHHOE OTHOIICHUE K|
CBOMM  pOAMUTENSIM ©  (WJIN)
Npyrum YJIeHaM CCMbH,
CO3/IaHUI0 CEMbH Ha OCHOBE
0CO3HAHHOTO TIPUHSATHS]

COOTBETCTBUH C TPAJAULMIMY
HaponoB Poccun;
OBnaseHre  yHUBEPCAJIbHBIMU

PECTryJIATUBHBIMUA HeﬁCTBHﬂMHI
) caMOOpTaHU3aLIUS:

- CaMOCTOSITENBHO|
OCYIIECTBIISATH MO3HABATEIBbHYIO
eI TENIbHOCTD, BBISIBIISITD
MpPOOIIEMBI, CTaBUTh

COOCTBEHHBIE

u
(dbopMynupoBaTh
00pazoBaTenbHOH

3agadyn = B

JMICATCIIBHOCTH M KHU3HCHHBIX]

CUTyaIusX;
- CaMOCTOSITEIIBHO COCTABJIATH|
[UIaH pelIeHus] MpoOJieMbl C
y4ETOM HMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH WU
[IPEATIOYTEHN;

JIaBaTh  OIEHKY  HOBBIM
CUTYyaIUsIM;

CITOCOOCTBOBATH
(hOPMHUPOBAHHUIO U TIPOSBIICHUIO,

[IMPOKON JPYIUIMH B Pa3HBIX|

007aCcTSIX 3HAHHUHM, ITOCTOSHHO
TOBBIIIIATH cBOH
0Opa3oBaTeNbHbII u

[IEHHOCTE! CEMEMHOW >KU3HU BPYKH,

YMETb  OMNEpUPOBATH  MOHSITHUSIMHU:
[palioHajbHbIE, MppaloOHaNIbHBIE,
MoKazaTebHbIE, CTETEeHHBbIE,
lmorapugmMuuecKue, TPUrOHOMETPUUYECKUE]
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

YMETb  ONEPUPOBATb  IOHATUSAMM:
MHOI'OI'paHHUK, CCYCHHUEC MHOT'OI'paHHHKA,
KyO, napasuiesienumne],
¢urypa IIOBEPXHOCTH|
BpAILCHUS, IWINHIP, KOHYC, map, chepa,
cedeHHs: (GUrypbl BpalleHHs, [IOCKOCTH,

Kacaromasicsi chepsl, HWIMHIPA, KOHYyca,

IIpU3Ma,

[rupamMujia, u

[101aab
[IPU3MBI,

IOBCPXHOCTHU MMUupaMubl,
KOHYyCa, IWJIMHAPA, IUIONAIb
cheprl, 00beM Kyba, MPSIMOYTOJIBHOTO)
Mapauic/IiclIuincaa, MnmUupaMubl, ITPU3MBI,
LWJINHIPA,

n300pakaTh

KOHyca, Imapa;

MHOI'OIpaHHHUKH

YMEHUE
51
[IOBEPXHOCTU BpAICHUSA, UX CEYCHUA OT
c IIOMOILIBIO YEPTEKHBIX
MHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB;
B

YMCTb  pacCIiOo3HaBaTb

yMETh
[IPaBUJIbHBIE MHOTOTPAHHUKH;

CHUMMETPHIO

[IPOCTPAHCTBE; pacrio3HaBaTb

YMETb  ONEPHUPOBATH  ITOHATUSMH:

[MPAMOYTOJIbHAA cucreMma KOOpAHWHAT,
KOOpAWHATBI TOYKH, BCKTOP, KOOPANHATHI
BCKTOpA, CKAJIAPHOC NPOU3BECACHHUC, YI'OJI
MCKAY BCKTOpaMH, CyMMa BCKTOPOB,
ITPONU3BCACHUC Ha

C

BCKTOpa YHUCJIO,

HaXO/IUTh MOMOIIBI0  U3yYEHHBIX
(hopMynT KOOpJIMHATHI CEPEIMHBI OTPE3Ka,

PACCTOAHNEC MCKAY ABYMS TOYKAMHA

KYJIbTYPHBIN YPOBEHb;




0) CAMOKOHTPOJIb:

MCTIOJTB30BaTh MIPUEMBI
pedaexcun TUTSt OIICHKH
CUTyallid, BBIOOpPa  BEPHOTO
[peIeHus;

YMCTh OLCHUBATH PHCKH U
CBOCBPCMCHHO IIPpUHHUMATh
PCHICHUS IO UX CHUIKCHUIO,

B) 3MOLII/IOHaJ'IBHBII\/II HHTCIICKT,

[pe/noaratonymi
c(hopMUPOBAHHOCTH:
BHYTpECHHEH MOTHBAIWH,
BKJIIOYAIOLIEN CTPEMIICHHE K

ITOCTMDKCHUIO LIEJIM U yCHeXy,
ONTUMHU3M,  WHULUATUBHOCTD,
YMEHUE JEeMCTBOBATh, UCXOIS U3

CBOMX BO3MOYKHOCTEH;

- OMIIAaTHUH, BKHIOanOHleﬁ
CIIOCOOHOCTH IIOHUMAaTH|
OMOLIMOHAJIBHOC COCTOSHHCEC
JAPYrux, Y4YUTbIBATH €TI0 IIpHU

OCYIIECTBICHUU
KOMMYHUKAIUU, CIIOCOOHOCTH K
COUYBCTBHIO U COTEPEIKUBAHUIO;

- COIMaAJIbHBIX HaBBbIKOB,
BKJIIOYAIOIINX CITOCOOHOCTH)
BBICTPAaNBATb OTHOIIICHUA C

NPYTUMH  JIIOABMH, 3a00THTHCA,
[IPOSIBIIATE UHTEPEC U pa3pelarTh
KOH(DJIKTBI

OK 04 DddexTuBHO
B3aMOJICHCTBOBATh 1
paboTaTh B KOJUIEKTHBE
1 KOMaHJE

FOTOBHOCTh K CaMOpPAa3BHUTHIO,
CaMOCTOSTEILHOCTH U
CaMOOITPEAEIIEHHUIO;

-OBJIa/ICHUE HABbIKAMU y4eOHO-
MCCIIEIOBATENILCKOM, IPOEKTHOH

11 COIIMAJIbHOM ACATCIIbHOCTU,

OBJlailcHue  YHHUBEPCAIbHBIMY
KOMMYHHUKaTUBHBIMU
IMENCTBUSIMU:

0) COBMECTHAs IeATeTbHOCTD:
- IIOHMMATh HW HCIIOJIB30BATH
MpEerMyIIecTBa KOMaHIHOW U
WHINBUIYaIbHON paboTHI;

- IPUHUMATH LIEJTH COBMECTHOM
eI TENIbHOCTH, OPTraHU30BBIBATH

1 KOOPJIWHHUPOBAThH JECHCTBUSA 10|

- YMETb IIOHATUAMU:

CIIy4alHbII OIBIT U ciyyaiiHOe COObITHE,

OIepupOBaThH

BEPOSTHOCTb  CIy4aifHOTO  COOBITHS;
YMETb  BBIUHCIATH  BEPOATHOCTH (|
MICIIOJIb30BaHUEM TpaUECKUX METOJIOB;
OpUMEHATh  (OPMYJBI  CIOXKEHUS U
[YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (HAKTHI U (HOPMYIBI IPU
[pEIIEHNH 3a]a4; OLICHUBATh BEPOSITHOCTH]
COOBITHI; co

[PE€ATIbHBIX 3HAaKOMCTBO

CHy‘I&ﬁHBIMH BCIIMYNHaAMU, YMCHUE
IMIPUBOJAUTHL NPUMCPBI IPOABIICHUA 3aKOHQ]
0OJIBIIIHMX YHUCCJI MMPpUPOAHBIX
O6H_ICCTBCHHBIX SBJICHHUAX,

yMeTh  CBOOOJHO

B H

OIICPHUPOBATDH

TTOHATUAMU: CTCIICHb C O EJIbIM

cC JOCTHXXCHHIO. COCTaBJIATH

[oKaszaTejleM, KOpEeHb  HaTypajbHOU




PETYJIATUBHBIMU ICHCTBUSMU:

r) npuHsITHE Cce0s8 U JIPYrux
ITroIEN :
MPUHUMATD

MOTHBBl U
AQpPryMEHTbl IpYIUX JIIoJAed mpu
AHAIIN3EC pe3yiabTaToB
e TEIIbHOCTH;

Ipu3HaBaTb CBOC IIpaBO U

[UIaH JCWCTBUH, pacHpeAesIThCTENICHH, CTEINeHb C pPalMOHAIBHBIM
poJIM ¢  y4eTOM  MHEHHUH[IOKa3aTeleMm, CTETICHb C
YIaCTHHKOB 00CYXIaTh|IeHCTBUTEIIBHBIM (BEIIECTBEHHBIM)
PE3yJIbTaThI COBMECTHOH[IIOKa3areseM, JiorapudM 4HCiIa, CHHYC,
paboThI; KOCUHYC ¥ TaHIME€HC IIPOU3BOJIBHOIO
- KOOPAWHHUPOBATH U BBIIOJHATHHYUCIIA,

paboTy B YyCIOBUSAX pEaTbHOrO,-  yMETh  CBOOOJHO  ONEPUPOBATH

BUPTYaJIbHOI'O UNOHATHAMHU: Tpaduk GyHKIMHU, oOpaTHas]
KOMOWHHUPOBAHHOTO b yHKIHS, KOMITO3HIIHS hyHKIHH,
B3aNMO/ICHCTBUS; muHelHas — QyHKOMA, — KBagpaTH4HAs
- OCYIIECTBIATH IO3UTUBHOC(QYHKIMS, cTerneHHas (QYHKIUS C LEIbIM
CTpaTernyeckoe IIOBEICHHE B[IOKa3aTeleM, TPUTOHOMETPHYECKHUE
[pa3IMYHbIX CUTYaLUsX,|((D yHKIHH, oOpaTHbIE
[IPOSIBIISTD TBOPYECTBO U[TPUTOHOMETPUYECKHE ¢byHkuuy,
BOOOpakeHUeE, OBITHTOKA3aTeNbHAs W JiorapuMudeckas
MHUIIMATHBHBIM. (yHKINK; yMETh CTPOHUTH TpaduKy|
OBiageHne  yHUBEPCATbHBIMU/(DYHKIMI, BBIMONHATE MPEOOPA3OBAHMS

rpadukoB QpyHKUIUH;

- YMETh MCIIOJIb30BaTh IpaduKu GyHKIUH]
MOE| U3YyYCHUS IPOIIECCOB 171
3aBHCUMOCTEH TpU PEIICHUW 3a7ad U3
MpPyrux  y49eOHBIX MPEIMETOB W U3
[PEaTbHOM JKU3HU; BBIpAXKATh (HOpMyIIaMu
3aBUCHMOCTH MEKy BETUIHHAMU;

- CBOOOJHO ONEpUPOBATH TOHATHAMU:

paBO  JpPYruxX JIIOJeH  HAUeTHOCTh  (PYHKIUHM, IEPUOAUYHOCTD
OLINOKH; (yHKIHMH, OrpaHMYEHHOCTh (DYHKIIMH,
- pa3BUBaTh  CIIOCOOHOCTHMOHOTOHHOCTb  (YHKLHH, 3KCTPEMYM
MOHMMaTb MHP C TO3UUMH(QYHKIMHM, HauOojblllee W HaUMEHbIIee
NIPyroro 4ejioBexa BHaYeHUsT (QYHKIUU Ha TPOMEXKYTKE;
YMETh MIPOBOJTUTH UCCIIeIOBaHHE
b yHKIIHH;
- yMETh HCIONB30BaTh CBOWCTBA U
rpadukn  QyHKOME g8 pelleHus
YpaBHEHMH, HepaBeHCTB M 3ajady ¢
apamMeTpamu; n300pakaTh Ha|
KOOPAMHATHOM TJIOCKOCTH MHOKECTBA
[PELICHUIT ypaBHEHWH, HEPABEHCTB M HX
CHCTEM
OK 05 OcymectBisith [B 005acTH ~ 3CTETHYECKOTO yMETh  ONEpUPOBATh  MOHSTHUSIMHU:
YCTHYIO U TIHCBMEHHYIO [BOCITUTAHHS: cpenHee  apuMeTHUecKoe, MeHuaHa,
KOMMYHHUKAIUIO Ha - DCTETMYECKOE OTHOIIEHHE KHauOoJbpllee W HAaUMEHbIIee 3HAYCHHUS,
rOCyJapCTBEHHOM MUpY, BKIIOYas ICTETUKY ObITa,[pa3max, JCTIepCHS, CTaHJapTHOE
s13b1Ke Poccuiickoit HAYYHOTO M TEXHUYECKOTO|OTKIOHEHHE YMCIOBOTO Habopa; yMeHHE
MDenepayy ¢ y4eToM  [TBOpPUECTBA, CIOPTa, TpyJda MHM3BIEKATh, MHTEPIPETHPOBATH
0COOCHHOCTEM OOIIECTBEHHBIX OTHOILLIEHUIA; nHpopManuio, MpE/CTaBICHHYI0 B

COLIMAJILHOTO U

CIIOCOOHOCTh  BOCHPHUHUMATH

rabnunax, Ha Jauarpammax, Trpadukax,




KYJIbTYPHOTO
KOHTEKCTa

pasIn4YHbIC BHJBI HCKYCCTBA,
TPaIUIMA U TBOPYECTBO CBOCTO
U JIpYyrUX HapOJOB, OIIYIIATh
ODMOLIMOHAIBHOE  BO3IEHCTBHE
MCKYCCTBA,;

- YOSXKICHHOCTh B 3HAYMMOCTH
U1 JIMYHOCTH MW OOIIecTBa
OTEYECTBEHHOTO M MHUPOBOTO
HCKYCCTBA, THHUYECKHX|
KYJIbTYPHBIX TpaaUIUi
HApOIHOTO TBOPYECTBA,;

- TOTOBHOCTb K CaAaMOBLIPAXCHUIO

u

B pa3HBIX BHUAAX MCKYCCTBA,
CTpeMIICHHE MIPOSIBIISITH!
Ka4yecTBa TBOPUECKOU JTMYHOCTH;
OBnajseHne  yHUBEPCAJIbHBIMU
KOMMYHHKATHBHBIMU
MelCTBUSIMU:

a) oOIIeHuE:

- OCYIIECTBISITh KOMMYHUKAIIUY]
BO BCceX cepax KHU3HU;

- pacnos3HaBaThb HeBepOaIbHbBIC
cpelncTBa OOIICHHS, TOHWMATH
3HAYCHUE COLMAIBHBIX 3HAKOB,
pacro3HaBaThb MIPEIMTOCHUTKY
KOH(MIMKTHBIX ~ CUTyallld U
CMSITYaTh KOH(QIUKTHL;
pa3BepHYTO JIOTHYHO,

M3JIaraTb CBOKO TOYKY 3pPCHUA (|

u

M CITOJIB30BaAaHHEM SI3BIKOBBIX]

CpeNCTB

OTPaXKAIOIIYIO CBOMCTBA  pEAIbHBIX]
MPOIIECCOB M SIBJICHUW; TPEJICTABIIATH
MHQOpMAIUIO C TOMOIIBIO TaOIUI] U
TuarpaMM; MCCIEI0BaTh CTATHCTHYCCKUE
TaHHBIC, B TOM YHCJIE C MPUMEHCHHEM
rpaUUecKuX METOJOB M DJIEKTPOHHBIX
CPEJCTB;

- YMETh ONEPUPOBATH MOHITHIMH: TOYKA,
mpsMas,
NIBYTpaHHBIA  yTroOJI,
MpsiMbIE,
MePIEHINKYISIPHOCTD

IUIOCKOCTb, ~ IIPOCTPAHCTBO,
CKPEIHBAIOIINECS
[1apaJUIeIbHOCTD y
IPSIMBIX n
[IJIOCKOCTEM, YrOJl MEKIY IPSMBIMH, YIOJl
MEXIy IPSIMOM M IUIOCKOCTBIO, YIOJ
MEXAY IUIOCKOCTSMH, PAaCCTOSHUE OT
TOYKH 10 INIOCKOCTH, PACCTOSTHUE MEXKIY
[PSIMBIMU,

paccTosiHue MEXKTY

IIJIOCKOCTAMU,
- YMCTb HCIIOJIb30BATh IIpU PCHICHUU
3ala4 HU3YYCHHBIC (baKTbI H TCOPCMBbI
OLICHUBATb

[pa3Mepbl 00BEKTOB OKPY>KAIOLIET0 MUPA

IJIAHUMCTPUU, YMCHUC

OK 06 ITposiBnsTh
FPa’KJaHCKO-
[MaTpUOTUUECKYIO
IMO3UIIHIO,
IEMOHCTPUPOBATH
0CO3HAHHOE ITOBEICHHE
Ha OCHOBE
TpaUITIOHHBIX
00II[EUEI0BEYECKUX
IIEHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHU3ALUN
MCKHAITMOHAIBHEIX 1
MEKPEITUTUO3HBIX
OTHOIIICHHH,

IMPUMCEHATE CTAaHAAPTHL

OCO3HaHHE OOYyyaroLIUMUCH

[POCCUICKOMN IPAKIAHCKON
MICHTUYHOCTH;
LIEJICHAIIPABJIICHHOE Pa3BUTHE

BHYTpeHHeﬁ MMO3UMIIKMHU JIMYHOCTH

Ha OCHOBE JyXOBHO-,
HPABCTBCHHBIX HeHHOCTeﬁ
HapOJ0B Poccuiickon
denepanny, HCTOPUYECKUX M|

HAI[MOHATIbHO-KYJIbTYPHBIX
TpajnuLu, ¢dbopmupoBaHue]
CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX

QHTUKOPPYILIHOHHOIO

YCTAHOBOK,

MUPOBO33PEHUS,

- YMETh OIIEpPUPOBATH OHATUAMU:
[PSIMOYTOJIbHASI CHCTEMa KOOPJUHAT,
KOOPJIMHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaJISIPHOE MPOU3BEICHHE, YTOJ
MEX1y BEKTOpaMH, CyMMa BEKTOPOB,
[MpOU3BEICHNE BEKTOPA HA YHCIIO;
HAXOJUTH C IOMOMIBIO N3YUCHHBIX
(hopMyJT KOOPJIMHATHI CEPEIMHBI OTPE3KA,
[PACCTOAHHUEC MECKAY ABYMSA TOYKaAMMU;
-yMETh BbIOMPATh MOAXOIALINI
M3y4EHHBIN METOJT ISl pELICHUS 3a/1auH,
[pacro3HaBaTh MaTeMaTH4ecKue (pakThl U
MaTeMaTU4eCKUE MOJIETN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE;
[YMEHHE IIPUBOJIUTE IIPUMEPHI

[MPaBOCO3HAHUS, IKOJIOTHYECKOM

MaTeMaTHYECKUX OTKPBITHI pOCCUNCKON




QHTHUKOPPYIMIIMOHHOTO
[MOBEICHUS

KYJIbTYPHI, CrocoOHOCTH|
CTaBUTh IIETX W  CTPOUTH
PKI3HCHHBIC TUIAHBL;

B 4acTu TPakTaHCKOTO
[BOCIIMTAHHU S :

- OCO3HAHHE CBOHX|
KOHCTUTYLMOHHBIX IpaB H
00s13aHHOCTEH, YBa)KEHUE

3aKOHA U IIPaBOIIOPAIKA,

- OPUHATHE  TPATUIMOHHBIX
HallMOHAIbHBIX,
00I11eYEeIOBEYSCKUX
TYMaHUCTUYCCKUX U
ITEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTH IIPOTHUBOCTOSITH
11/1€0JI0T I IKCTPEMHU3MA,
HalMOHAJIM3Ma,  KceHodoouw,
ITUCKPUMHUHALIH 110!
COIMAJILHBIM, PCIIUTHO3HBIM,|
[PacoOBBIM, HAI[HOHAILHBIM
[IpU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
MEATCIIBHOCTD B I/IHTepeCB,X
o0111eCTBa,

Yy4aCTBOBAaThb B CaMOYIIpaBJICHUH

IPaKIaHCKOTO
B o011eo0pa3oBaTeIbHOM

OpraHu3anuu u JIETCKO~,
FOHOILECKUX OpraHu3alusix;

- YMEHHME B3aMMOJEHCTBOBATH C|
COL[MAIIbHBIMM HWHCTUTYTaMH B
COOTBETCTBUU C MX (PyHKUHAMU
1 HA3HAYCHUEM;

- TOTOBHOCTh K I'YMaHUTapHOU U
BOJIOHTEPCKOU IEATEIbHOCTH;

MMATPUOTUYICCKOT'O BOCITUTAHUS:

- c(OpPMHPOBAHHOCTH
[POCCUICKOMN IPaKIAHCKOU
WJICHTUYHOCTH,  NaTPHOTH3MA,

YBaXXEHHUS K CBOEMY Hapomdy,
'—IYBCTBa OTBCTCTBCHHOCTH Hepeﬂ
PonuHON, TOpIOCTH 3a CBOM

Kpail, cBor0 PoauHy, CBOM S3BIK

M KyJIbTypy, HpOLUIOE WU
HacTosIIee
MHOTOHAIIMOHAJIBHOTO  HApoJa
Poccuu;

1 MUPOBOM MaTEMAaTHYECKOW HAYKH.
- yMeTb OIepupoBaTh
CITy4alHBIN OMBIT U CIydallHOE COOBITHE,
BEPOATHOCTh  CIy4allHOTO  COOBITHS;

TTOHATUSAMU:

YMCTb BbIYUCIATH BCPOATHOCTDH C

MCII0JIb30BaHNEM IpaUUECKUX METOIOB;
(GOpMyIIBI  CIIOKCHHS

IIPUMCHATH H

[YMHOXXEHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIC (PakThl U (GOPMYIIBI TIPU
[PEIICHUH 3a]]a4; OLICHUBATh BEPOSITHOCTH]
[pEaIbHBIX

CIIy4ailHBIMU

CO6HTHI>1; 3HAaKOMCTBO CO

BCJIIMYNHaAMU, YMCHHE

[IPUBOJUTH IIPUMEPHI ITPOSIBICHUS 3aKOHA

OONBIIMX YWCel B MPHUPOJHBIX U

OOIIIECTBEHHBIX SBJICHUIX

- HICEHHOCTHOC OTHOIICHUEC K




TOCYIApCTBEHHBIM  CHMBOJAM,
MCTOPUYECKOMY M IPHUPOTIHOMY
HACJICIUIO, aMATHUKAM,
TpazuuusM HaponoB Poccum,
nocTKeHUsM Poccuu B Hayke,
CKYCCTBE, cropre,
TEXHOJIOTHUSX U TPYIE;

- uaerHas yOEXKIEHHOCTD,|

TOTOBHOCTH K  CIYXKCHHIO U
BAlNTC OTeLIeCTBa,
OTBECTCTBCHHOCTH 3a €I'0 Cy,Z[B6y;
(OCBOCHHBIC O6y‘laIOI_HI/IMI/ICH

MEKIIPEIMETHbIE  TOHSATHS U
yueOHbIe

(perynsTUBHBIE,

VHHBEpCATbHBIC
e CTBHS
[I03HABATEIILHEIE,
KOMMYHHKATHBHBIC);

- CII0COOHOCTD HX
CIIOIL30BaHUS B

[I03HABATEIbHONH U COLHAILHON

MpaKTHKE, TOTOBHOCTB K
CaMOCTOSATEIIbBHOMY

MTAHUPOBAHHIO u
OCYILIECTBIICHUIO yueOHOU
MEATCIIbHOCTH, opranu3anu
y4eOHOTO  COTPYJHHYECTBA C

MegarorndyecKuMu pabOTHUKAMHU
M CBEPCTHUKAMH, K Y4YacTUIO B
[MOCTPOEHUU  MHAMBUIYAJIbHOM
00pa3oBaTebHOIN TPAEKTOPUH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-

MCCIIEIOBATEIIbCKOM, TPOEKTHOMN

11 COIMAJIBHON ICATCIHHOCTH

OK 07 CopeiicTBOBaThH
COXPAHEHHUIO
OKpY>KaroIen Cpespl,
pecypcocOepexeHuto,
[IPUMEHSTh 3HAHUSI 00
M3MCHCHHUN KIIUMaTa,
MTPUHITAITBI
OEPEKITUBOTO
MPOU3BOJICTBA,

B HEKTUBHO
IIeCTBOBATh B
Ype3BBIYAITHBIX
CUTYaIUIX

- HE NpUHUMATh JIEUCTBUS,
[IPUHOCSIINE BPEI OKpYyKaroLeH
cperne;

- yMETh IIPOTHO3UPOBATH
HeOIaronpusITHbIE
DKOJIOTUYECKHE ITOCJIE/ICTBHS]]
[pEANPUHUMAEMBIX  JEHCTBUH,

Mpea0TBpaIiaTh ux;

- pacIupuTh OIIBIT
MCATCIIBHOCTH 9KOJIOTUYECKOH
HAITPAaBJICHHOCTH,

- pazpalaTbIBaTh IUIaH PELICHUS
MpoOsieMbl € YYeTOM aHajau3a

- yMETb

yHkums,
IMPON3BOAHAA,

ONEpPUPOBATh  MOHSTUSIMHU:
HerpepbiBHast  (QyHKuus,

nepBooOpasHas,
YMEThH
HAaXOJUTb IMPONU3BOAHBIC JJIICMCHTAPHBIX]
(pyHKumi,
MaTCpHaIbl; UCCIICA0BATEL B HpOCTGﬁIHHX

ONpeAeICHHBIN WHTETPA;

UCIIONIB3YSl  CIPaBOYHbBIE
ciydasx (YHKIMM Ha MOHOTOHHOCTbD,
HAaXOAWTh HauOONbIINE W HAMMEHBIINE
BHaYeHUs (YHKIMA; CTPOUTH Tpaduku
MHOTO4JIEHOB c HCII0JIb30BAHUEM
MaTEMaTH4ECKOIr0

arrapara aHalIn3a,

[IPUMEHATHh IPOU3BOJHYIO NPU PELICHUH

MMCIOIIUXCA MaTCpHAIIbHBIX M|

3a1a4 Ha ABMIXKCHHUC, PCIIATh IMPAKTHKO-




HeMaTepualbHBIX PECYpPCOB;
- OCYIIECTBIIATH
[eJICHANPABICHHbBIN
MepeHoca CpeAcTB U CHOCOO0B

ITOMCK]

neiicTBUsL B MPO(ECCHOHATBHYIO

CPEay,
- YMETb IEPEHOCUTH 3HAHUS B

[103HABATEJIbHYIO u
[IPAKTUYECKYIO obrnactu
PKU3HEICSITeIbHOCTH;

- Ipc€jiaraTb HOBBIC IIPOCKTEHI,

OLICHUBATh MJE€U C TMO3ULUY
HOBU3HBI, OPUTHHAIBbHOCTH,)
[MPAaKTUYECKON 3HAYNMOCTH;

- JaBaTb  OLIEHKY  HOBBIM
CUTYaLUsIM, BHOCHTH
KOPPEKTUBBl B JIEATEIILHOCTD,
OLICHUBATh COOTBETCTBUE

PE€3YyJIbTATOB LCIIAM

OpUEHTUPOBAHHBIE 3a/1a4uu
HanOOJbIINEe M HaWMEHBIINE 3HAYeHUS,
Ha HaXOXJEHUE IYyTH, CKOPOCTH H

Ha

[YCKOpEHUSI;

- YMEThb OINEpPHUPOBATH  IOHATUAMHU:
NIBIDKEHUE B TIPOCTPAHCTBE, IMOJO0OHBIE
(urypsl B IpOCTPAHCTBE; HCIOIb30BATH
OTHOILEHUE IUIOIIAAEH IOBEPXHOCTEU U
00BEMOB TIOJIOOHBIX (PUTYp TIPH PEIICHHUH]
3anady;

- YMCTb BbBIYHUCIATE TCOMECTPUUCCKUE

BEIMYMHBl  (AJIMHA, Yroj, IUIOIIAlb,
00BEM, 1) (0116:01) 3 MOBEPXHOCTN),
MCIIONIb3YS.  M3y4YeHHbIE  (OPMYJIBI U
METO/TbI

2. CTpyKTypa u coaep:kaHue 0011eo0pa3oBaTe/bHON AU CHUIIITHHBI

2.1. O0beM AUCHMILIMHBI U BUABI y4e0HOIl padoThI

O0beMm B
Buj yueOHoi1 padoThI yacax
O4YHast
O0beM 00pa3oBaTeIbHON MPOrpaMMbl 340
KouncyabTanuu -
CymmapHasi yyeOHast HATpy3Ka BO B3aMMOJCHCTBHH € 256
npenojaBartejieM
B TOM YHUCIIE:
JIEKIIUHU, YPOKH 117
NPAKTUIECKHUE 3aHSATHS 139
IIpojdeccrnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHUE
B TOM YHCJIE:
JEKIMH, YPOKHU
NPaKTUIECKHUE 3aHATHS
CamocrosiTeJibHasi pa6oTa 56
IIpoMeskyTOUHasI aTTeCTALUS — IK3aMEH 28

2.2. TemaTHYeCKHii NJIAH U COEPKAHNE YIeOHOH TUCIIUTLINHBI

Ounas popma

HaumenoBau
He pas3aesioB u
TeM

Conep:xanue yuyeOHOro marepuasa (0OCHOBHOE U
npogdeccuoHaAILHO-OPUEHTHPOBAHHOE),
JIabopaToOpHbIe U MPAKTHYeCKUEe 3aHATHUS,
NPHUKJIATHON MOAYJIb (MPH HAJTHYHMH)

dDopmu
Oo0ne pMHp
yemble
M
KOMIIEeTe
JacoB
HIIAU




1 2 3 4

OcHOBHOe coep:KkaHue

Pazpnen 1. 20

IloBTOpPEHME

Kypca

MaTeMaTHKHU

OCHOBHO

LIKOJIbI

Tema 1.1 Coneprkanue ydeOHOro MaTepuaia

Ilene m 3agauu | ba3oBble 3HAHWUST W YMEHHS [0 MaTeMaTUKE B

MaTEeMaTUKH npodeccCHOHAIBHON U B TOBCEIHEBHOH NESTEIBHOCTH.

npu  OCBOCHHH | KOMOMHUPOBAHHOE 3aHATHE 2

CIEUAIBHOCTH

Tema 1.2 CopepxaHue yaeOHOT0 MaTepuaa

Yucna u | [leficTBUs Haa TOJOXUTEIBHBIMU M OTPHULATEIbHBIMU

BBIYHCIICHUS. YHClIaMU, OOBIKHOBEHHBIMH U JIECITHUHBIMH IPOOSMHU.

Beipaxxenuss u | [leiictBus co creneHsAMH, (HOPMYNBI COKPAIIEHHOTO 2

peoOpa3oBaHusl | yMHOKCHUS.
Kom0uHupoBaHHoe 3aHATHE

Tema 1.3. IIpodeccnonanbHO-OpEHTHPOBAHHOE  COJEpP/KAHHE

I'eomerpus Ha | (cogep:KaHUe MPUKJIATHOTO MOAYJIA) OK-01,

MJIOCKOCTH Bunel nminockux GuUryp v ux miomass. OK-02,
[IpakTUKO-OpUEHTUPOBAHHBIE  3aJaud B  Kypce 2 OK-03,
r€OMETPUHU Ha MIIOCKOCTH OK-04,
[IpakTuueckoe 3aHsTHe OK-05,

Tema 1.4 Coneprkanue y4eOHOro MaTepuana OI;_%(;’

[TpouieHTHBIE [TpocTble mPOLEHTHI, pa3HbIe CIIOCOOBI UX BBIYUCICHUS. OK-

BBIUNCIICHUS CIoKHBIE NIPOLIEHTHI 4
[TpakTnueckoe 3aHsATHE

Tema 1.5 Coneprkanue y4eOHOr0o MaTepuana

VYpaBuenus  u | JIuneiiHble, KBaJpaTHbIE, TPOOHO-TMHEHHBIE YpaBHEHUS

HEPaBEHCTBA Y HEPaBEHCTBA 2
[TpakTnueckoe 3aHsATHE

Tema 1.6 CogepxaHue yueOHOT0O MaTepHraa

Cucremsl CnocoObl pemieHusi CHCTEM JIMHEHHBIX YpaBHEHHH.

ypaBHEHUU u | [lonsatus: matpuna 2x2 u 3x3, onpeaeanTeab MaTPUILb. 6

HEpPaBEHCTB Meron Taycca. Cucrtembl HEIMHEHHBIX YpPaBHEHUU.
CucTtemMbl HEpaBEHCTB
KomOunupoBanHoe 3aHATHE

Tema 1.7 Copneprxanue yueOHOTo MaTepuana

Bxoanoi Bbruncnenuss u  mpeoOpazoBaHus. YpaBHEHHUS H

KOHTPOJIb HEepaBeHCTBA. [ 'eoMeTpus Ha TNIOCKOCTH 2
KonTponbhas pabota

Paznen 2 20 OK-01,

IIpsimble OK-03,




IJIOCKOCTH B

MPOCTPAHCTBE
Tema 2.1. Coneprkanue yaeOHOro MaTepuana
OcHoBHbIE [Ipenmer crepeomerpun. OCHOBHbIE NOHSATHUS (TOUKa,
IIOHATUSA npsiMasi,  IUIOCKOCTh,  NMpOCTpaHCTBO).  OCHOBHBIE
CTCPEOMETPUHU. | AKCHOMBI CTEPEOMETPUHU. [lepecekaromuecs,
Pacnonoxenue | mapamiensHble U CKpelMBaronuecs mnpsmeie. [TpusHak
IPSIMBIX U | U CBOMCTBO CKpeluBaromuxcs npsMbix. OCHOBHBIE
IJIOCKOCTEN IPOCTPAHCTBEHHBIE (PUTYPBHI.
KomOunupoBaHHoe 3aHaTue
Tema 2.2. CopepxaHue yaeOHOT0O MaTepuaa
[Mapamnensnoct | IlapamnensHble mpsMass W IUIOCKOCTh. OmpenerneHue.
b npsamsIx, | [IpusHak. CaoiicTBa (c JIOKa3aTeIIbCTBOM).
npsiMOi u | [Tapannensusle 1uiockoctd. Omnpenenenue. I[IpusHak.
IUIOCKOCTH, CpoiicTBa (C [0Ka3aTeNbCTBOM). TeTpa’ap U ero
IJIOCKOCTEN aneMeHThl. [lapannenenunen W €ro  AJIEMEHTHI.
CBoiicTBa NPOTUBOMOJOXKHBIX TI'pPAaHEW W JIuaroHaien
napautenenunena. Ilocrpoenne cedenmii. Pemenue
3ajad.
Kom0uHupoBaHHoe 3aHATHE
Tewma 2.3. Cogepxanue yueOHOro MaTrepuana
Ilepnenauxyisap | [lepnenaukynsipuele npsimeie. [lapamiensHbie TpsMeble,
HOCTb IIPAMBIX, | MEePHEHAUKYISIPHBIC K IUIOCKOCTH. [Tpusnax
pSIMOM U MEPIEeHIUKYISIPHOCTH psIMON u IIJIOCKOCTH.
IUIOCKOCTH, JokazatenbctBo.  [lepneHaukymnsip ¥ HakJIOHHas.
IIJIOCKOCTEMN IlepnenaukynspHbie IJIOCKOCTH. IIpuznax
MEePIEHIUKYIISIPHOCTH IIIOCKOCTEN. [loka3arenbeTBo.
PaccrosiHus B mpocTpaHCcTBE
KomOunupoBanHoe 3aHaTHE
Tema 2.4. Copneprxanue yueOHOro MaTepuaia

Teopema o Tpex

Teopema o Tpex mnepneHauKysapax. [loka3aTenbcTBo.

TMCPHCHIMKYIAD | yron MEXIY NpPSIMOM M IUIOCKOCTBIO. YTOJI MEXKIy
ax IIJIOCKOCTSIMU

KomOunupoBanHoe 3aHATHE
Tema 2.5. IIpodeccnonaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME
[TapamienpHele, | (cogepskaHHe MPUKJIATHOTO MOLYJIS)
HNEPHEHIUKYIAP | AKCHOMBI CTEPEOMETPHH. [TepienAMKYASIPHOCTH
HBIE, MPSAMON M IUIOCKOCTH, MapaJlIENbHOCTh JIBYX HPSMBIX,
CKPEIIMBAIOIINE | MEPIEHAUKYIISIPHBIX IJIOCKOCTH, MEPHEHAUKYISIPHOCTh
s IIpsIMbIE IIJIOCKOCTEMN

[TpakTueckoe 3aHsATHE
Tema 2.6. Coneprxanue yueOHOro MaTepuaa
Pemenne 3anad. | Pacmonoxenne NpsMBIX M IDIOCKOCTEH B TIPOCTPAHCTBE.
[Tpsimbie u | [lepneHAUKYISIpHOCTh U MApaJUIEbHOCTh MPSAMBIX H
IIJIOCKOCTH B | mockoctel. CKkperuBaromuecs npsmbie
MIPOCTPAHCTBE KonrponsHas pabora

OK-04




Pazpnen 3. 16
Koopaunarsl un
BEKTOPbI
Tema 3.1 Cogneprkanue ydeOHOro MaTepuasa
JlexapToBbI JlexapToBbl KOOpAMHATHI B pocTpaHcTBe. [Ipocreiimue OK-02
KOOpIAMHATBEl B | 337layd B KoopJAuHaTax. PaccTosHue Mexay IBYyMs 4 OK-O3:
IIPOCTPAHCTBE. | TOUYKaMH, KOOPJAUHATHI CEPEANHBI OTPE3KA OK-04,
Paccrosinue Komb6unupoBanHoe 3aHsarue
MEXIy  IByMs
TOYKaMH.
Koopaunatsl
CepeUHbI
oTpe3Ka
Tema 3.2 Conepxanue yaeOHOT0O MaTepuaa
Bexkropsl B | Bextopel B mpoctpaHcTBe. Clo)k€HHE W BbIYUTAHUE
IIPOCTPAHCTBE. BEKTOPOB.  YMHOXXEHME  BEKTOpa  Ha  YHUCJO.
VYron mexay | Kommutanapasle BekTopbl. CKalsipHOE IPOU3BENECHUE
BEKTOPAMH. BEKTOPOB. Pa3znoxenue BEKTOpa 1o Tpem 6
CkansipHOE HEKOMIUIAaHAapHBIM BekTopaM. KoopauHatel BekTOpa,
IIPOU3BENICHUE CKaJISIpHOE IPOU3BEACHHUE BEKTOPOB B KOOpIMHATAX,
BEKTOPOB yroJl MEXIy BEKTOpaMH, Yrojl MexAy MpsIMOd H
IUIOCKOCTBIO, YrOJd MEXIYy IUIOCKOCTSIMH. YpaBHEHHE
I10CcKOCTH. ['eoMeTpuueckuii CMbICI ONpeneauTens 2x2
KomOunupoBanHoe 3aHaTue
Tema 3.3 IIpodeccnonabHO-OPHEHTHPOBAHHOE  COJdEpPKAHME
IIpakTuxo- (comep:kaHue NPUKJIATHOTO MOAYJISA)
OpHeHTHpOBaHH | KoopaMHATHAs IJIOCKOCTh. BrruncieHne pacCcTosiHUN U
BI€ 3aJa4d Ha | TUIOIIAJEH Ha TWIOCKOCTU. KoJInueCTBEHHbIE PACcYEeThI 4
KOODAMHATHOM | [IpakTHYeCcKOe 3aHSATHE
IJIOCKOCTH
Tema 3.4 Copneprxanue yueOHOro MaTepuaa
Pemenune 3anau. | JlekapToBbl KOOPJAMHATHI B IpPOCTpaHCTBE. BekTophl B
Koopaunatel ¥ | mpoctpancTBe. ClIO)KEHHE U BBIYMTAHHE BEKTOPOB.
BEKTOPBI YMHOXeHHe BekTopa Ha uyucio. KomminaHapHbie
BeKTOpbl.  CKansipHO€  TNpPOU3BEIACHHE  BEKTOPOB.
PasnokxeHne BekTOpa MO TpeM HEKOMILJIaHAPHBIM
BekTopaM. IIpocreitmme 3amauym B KOOpJAMHATAX. 2
Koopaunatsl BeKTOpa, pacCTOSHHE MEXAY TOYKaMH,
KOOpJUHATBI CepeaUHbI OTpe3Ka, CKaJIsIpHOE
IIPOU3BE/IEHNE BEKTOPOB B KOOPJAMHATAaX, YroJl MEXAY
BEKTOPAMHM, YroJl MEXAYy IPSIMON M IUIOCKOCTBIO, YTOJI
MEXy TIIOCKOCTSIMU
KonTponbhas pabota
Paznen 4. 40 OK-04,
OCHOBBI OK-05,
TPUTOHOMETPH OK-06




H.

Tpuronomerpu

YyecKue

GyHkumMu

Tema 4.1 CopepxaHue yaeOHOT0O MaTepuaa

Tpuronomerpuy | Paguannast mepa yria. [IoBOpoT TOUKM BOKpYr Havajia

ecKkue (QYHKIUHU
MIPOU3BOJIHLHOTO

yria,
Pagnannas u
rpajaycHas Mmepa

qucJjia.

KOOpAUHAT. OnpeneHeHHe CHHYCa, KOCHUHYCA, TAHI'CHCA
M KOTaHIeHCa. 3HaKH CHHYCa, KOCHMHYCa, TaHI'€CHCa H
KOTaHI'€HCa II0 YCTBECPTAM. MCKIY
TaHI'CHCOM W KOTAaHI'CHCOM

3aBHUCHUMOCTD
CHHYCOM,
OJIHOTO M TOT'O XK€ yIJjia

KOCHHYCOM,

yria Kom0uHupoBaHHOE 3aHATHE

Tema 4.2 Conepxanue yaeOHOT0O MaTepuaa

OcHOBHBIE Tpuronomerpuyeckue ToxkzaectBa. CHHYC, KOCHHYC,
TPUIOHOMETPHUY | TAHTEHC W KOTAaHTeHC yrioB o u - o. Dopmynsl
ecKue IPUBEICHUS

TOKECTBA. KombOunnpoBanHoe 3aHstue

Dopmyiibl

NIPUBEICHUS

Tema 4.3 Coneprxkanue yaeOHOro MaTepuana

Cumnyc, Cymma u pasHocth cuHycoB. CyMMa U pa3HOCTb
KOCHHYC, KocuHycoB. CHHYC H KOCHHYC JBOHHOrO yIJia.

TAHI'CHC CYMMBbI

u pasHOCTH
JIBYX YTJIOB
Cunyc u
KOCHHYC

JIBOMHOTO yTJIa.

®opmysbl MOTOBUHHOTO yria. [IpeoOpa3zoBaHus CyMMbl
TPUTOHOMETPUUECKUX (YHKIHI B MPOU3BEIACHHE W

IIPOU3BEICHUS B CyMMY. Bripakenue
TPUTOHOMETPUUECKUX  (PYHKIMM  yepe3  TaHIeHC
ITOJIOBUHHOTO apryMeHTa. IIpeoOpazoBanus

MIPOCTEUIINX TPUTOHOMETPUUYECKHUX BBIPAKECHUI

Dopmyisl KomOnHupoBaHHOE 3aHATHE

MOJIOBUHHOTO

yria

Tema 4.4 Copneprxanue yueOHOro MaTepuaa

Oynkiuy,  ux | O0nacTe  ONpelesNeHuss M MHOXECTBO — 3HAuYeHHM
CBONCTBA. ¢yHkuil. YETHOCTh, HEUETHOCTh, MEPUOIUYHOCTH
Crnioco0sl ¢yskuii. CriocoOs! 3aganus GpyHKUNN

3a7laHusA Komb6unnpoBaHHoe 3aHATHE

byHKIMMA

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpuy | O6nacTe ONpeesNeHUs] M MHOXECTBO  3HAUCHHM
eckue (PyHKLUU, | TPUTOHOMETPHUYECKUX (GyHKIMHA. YeérHoCTb,
UX CBOMCTBAa W | HEYETHOCTh, MEPUOAUYHOCTh TPUTOHOMETPUUECKUX

rpaduxu ¢byuknuii. CBoiicTBa u rpaduxu GyHKIUN y = oS X, y =
sin X, y =tg X, y = ctg X.
Komb6uHMpoBaHHOE 3aHATHE.

Tema 4.6 Copneprxanue yueOHOro MaTepuaa

IIpeoOpazoBanu | CkaTue u pacTsDKeHUE rpaguKOB TPUTOHOMETPHICCKIX




e rpauKoB
TPUTOHOMETPHY
ecKuX (pyHKITHI

GyHKIHA.
[IpeoOpazoBanue

byHKIMA

rpa@uKoB  TPUTOHOMETPUUECKHX

HpaKTI/I‘IeCKOG 3aHATHUC

Tema 4.7 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE
Onucanue (comep:kaHue NPUKJIATHOTO MOAYJISA)

IIPOM3BOJCTBEH | Mcronb30BaHue CBOWCTB TPUTOHOMETPHUYECKUX
HBIX TIPOLECCOB | pyHKUMI B TpoheccCHoHaNbHBIX 3aauax

c noMoIblo | [IpakTHueckoe 3aHATHE

rpaduKoB

byHKIHHA

Tema 4.8 CopepxaHue yaeOHOT0o MaTepuaa

OOpatHble OOparHble  TpUTrOHOMETpHUYeCKHEe  (QyHKIuMU.  Mx
TPUTOHOMETPHUY | CBOWMCTBA M IpaduKu

eckue GpyHKIuH

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.9
Tpuronomerpuu
ecKue

Copepxanue yueOHOro MaTrepuana

YpaBHeHHE cOS X = a. YpaBHEHHUE Sin X = a. YpaBHCHHE

tg X = a, ctg X = a. Penienue TPUTrOHOMETPUUYECKUX

YPaBHEHHUS U yYpaBHEHU U OCHOBHBIX THUIIOB: MPOCTEUILINE

HEPAaBEHCTBA TPUTOHOMETPUUECKUE  ypaBHEHUS, CBOJAIIMECH K
KBaJIpaTHbIM, PEIIAEMBIE PA3JIOKEHUEM HA MHOXKHUTEIH,
OJIHOPOJHBIE.
[Tpocreiimne TPUroHOMETPUUECKNE HEPABEHCTBA
KomOunupoBanHoe 3aHsTHE.

Tema 4.10 Coneprxkanue yaeOHOro MaTepuana

Cucremsl Cucremsl MIPOCTEUIINX TPUTOHOMETPUYECKUX

TPUTOHOMETPHUY | YpaBHEHUI

€CKUX KomOunupoBanHoe 3aHaTHE

ypaBHEHUHU

Tema 4.11 Cogepxanue yaeOHOT0o MaTepuana

Pemenue 3anau. | [IpeoOpa3oBaHre TPUTOHOMETPHUUECKUX BBIPAKCHUH.

OCHOBBI PemeHne  TPpUrOHOMETPUYECKHMX  ypaBHEHUHM U

TPUTOHOMETPHH. | HEPABEHCTB B TOM YHCJIE C UCIOJb30BAaHUEM CBOMCTB

Tpuronomerpuy | GpyHKIIHNA.

eckre QyHKIUU

KonrtponsHas pabora

Paszgea S.

KommuiekcHble

4ucaa

Tema 5.1 Coneprkanne y4eOHOT0 MaTepuana

KomnekcHsie [ToussTne  kommuiekcHoro  yucna.  ComnpsiKEeHHbIE

qucna KOMIUIEKCHBIE ~ 4YHClla,  MOAYJIb M apryMEHT
KOMILUTIEKCHOTO yucia. dopma 3amucu KOMIUIEKCHOTO
qyucia (reomeTpuyeckas, TPUTOHOMETpHUYECKas,
anreOpandeckas). ApudMeTHUEeCKHe  JIEHCTBUS  C

KOMIIJIEKCHBIMHU YU CJIaMU

KomOuHupoBanHOE 3aHATHE




Tema 5.2 Coneprkanue yaeOHOT0 MaTepuana
[Tpumenenue BreimonHeHne pacyeToB € MOMOIIBIO KOMIUIEKCHBIX
KOMIUIEKCHBIX yucel. [IpuMepsl HCHIOIB30BaHNs KOMIUIEKCHBIX YHCE 4
qHUCell [TpakTrueckoe 3aHsATHE
Paznen 6. 40
IIpousBoanas
bynkumnu, ee
NpUMeHeHHe
Tema 6.1 Cognepkanue ydeOHOro MaTepuasa
[Tonsitue OnpeneneHue  4MCIOBOW  IOCIEAOBATENbHOCTH U
MIPOU3BOHOM. cmocoObl  ee  3amaHus.  CBOICTBA  YHCIOBBIX
Dopmybl U | IOCIeA0BaTEeIbHOCTEH. Omnpenenenue npezena 2
npaBuiIa I10CJIEI0BATEIBHOCTH. Brruncnenue IIpEIEI0B
T GepeHpo | mocae10BaTENLHOCTEN. [Ipenen byHKIIIN Ha
BaHUs O6eckoneynoctu. Ilpemen  ¢yHKIMM B TOUKe.
[Tpupamenue aprymenta. [lpupaimienue QyHKIHH.
3amauyn, MOPUBOAALIME K TMOHSTUIO TPOU3BOJIHOIMA.
Onpenenenre MPOUZBOJHOW. AJNTOPUTM  OTHICKAHHS
IIPOU3BOJHOMN
Kom0uHupoBaHHoe 3aHATHE
Tema 6.2 Cogepxanue yueOHOro MaTrepuana
[TpousBoHbIE dopmyibl mudhepeHIpoBaHUS. [TpaBuia 6
CYMMBI, b depeHIMpPOBaHUS
pa3HOCTH KomOunupoBanHoe 3aHaTHE
MPOU3BEJICHHUS, OK-01,
YaCTHOTO OK-02,
Tema 6.3 Coneprkanue y4eOHOro MaTepuana OK-03,
[TpousBoHbIE Omnpenenenne  cnoxHol  ¢ynxuuu. IIpomsBonHas
TPUTOHOMETPHUY | TPUTOHOMETPUUECKUX GbyHKIHH. [TpousBoHas
€CKMX (DYHKUMH. | CIIOKHOU (DYHKIMH 6
ITponsBogHas KomOunupoBanHoe 3aHaTHE
CII0’)KHOM
byHKIUM
Tewma 6.4 Coneprxkanue y4eOHOTo MaTepuana
Tonsne O | lonsitne  HempepbiBHOM  (ynkunun.  CBoiicTBa
HEUPCPBIBHOCTH | genpepbIBHOM GyHKIUH. Cas3b MEX Iy 7
byHKIMM. HENPEPHIBHOCTBIO U TUPPEPEHIIMPYEMOCTBI0 (PYHKIIUU
Meron B TOYKE. AJITOPUTM pEIICHUS HEPaBEHCTB METOJOM
HHTCPBAIIOB HUHTEPBAJIOB
KomOunupoBanHoe 3aHATHE
Tema 6.5 Coneprxanue yueOHOro MaTepuaa
I'eomerpryeckn | ['eoMeTpuYecKkruid CMBICIT TPOHU3BOJHOW (QYHKIHH —
1 1 Qusndeckuil | yrmoBoii  koddduumeHT KacaTenpHOW K - rpaduKy
CMBICII (GyHKIIMHM B TOUKe. YpaBHEHHE KacaTelbHOU K rpaduky
IIPOU3BOJHOMN GbyHKOMM.  ANTOPUTM  COCTaBJIEHUS ~ ypaBHEHUs 4

KacaTeabHOHU K rpaduky ¢pyHkuun y=f(x)




KomOuHupoBaHHOE 3aHATHE

Tema 6.6
dusnuecknit
CMBICII

Coneprkanue yueOHOTO MaTepuaa

duznuecknii (MEXaHUYECKHI) CMBICT TPOU3BOJAHOU —
MI'HOBEHHAsl CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

NPOM3BOAHON B | [IpakTHUECKOE 3aHATHE 2

npodeccuoHanb

HBIX 3a7]a4ax

Tema 6.7 Coneprkanue ydeOHOro MaTepraa

MonoronHocte | Bo3pactanue u yObIBaHWE (YHKIUH, COOTBETCTBUE

GyHKIIHH. BO3pacTaHuss W yObIBaHUS  (QYHKIHUH  3HAKY

Touku npous3BogHo. IloHsTHE  TPOM3BOAHOM  BBICIIETO 4

IKCTpEMyMa IOpSAJIKAa, COOTBETCTBME 3HaKa BTOPOMl IPOU3BOJIHOU
BBITYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTPE3KeE.
3ajaum Ha MakCUMyM W MHUHUMYM. [lonsTue
ACUMIITOTBI, CHOCOOBI WX ONpeneNeHus. AJIroOpuTM
uccienoBanusl (QYHKIUU U TOCTPOEHUs: ee rpaduka c
MOMOIIIBbIO TPOU3BOAHOMN. J{poOHO-THHEHHAS PyHKIMS
KomOunnpoBanHoe 3aHatue

Tema 6.8 Coneprxkanue yaeOHOro Matepuana

Hccenenoanue

. HccnenoBanne  (QyHKIMM HA  MOHOTOHHOCTH U 4

Gyt 1 MIOCTPOEHUE I'Pa(UKOB.

IIOCTPOEHUE
Komb6uHupoBaHHOe 3aHATHE

rpaduKoB

Tema 6.9 | Comepxanue yueOHOT0 MaTepuaa

HanbGonbmee u | HaxoxaeHue HanOOBIIEr0 U HAMMEHBIIETO 3HAYCHUI

HauMEHbIIee ¢yHKIMHI, mnocTpoeHHe TpaduKOB MHOTOUJIEHOB C 2

3HauYEHUs MCIIOJIb30BaHUEM allapaTa MaTeMaTUYECKOr0 aHaIN3a

Gynxunm KoMOMHUpOBAHHOE 3aHSATHE

Tema 6.10 IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME

Haxoxnenue (comep:kaHue NPUKJIATHOTO MOAYJISA)

ontumansHoro | HanMensinee u Haubosibliee 3HaueHue QPyHKIUH 6

pesynprata ¢ | [IpakTH4yeckoe 3aHsITHE

MOMOIIbIO

IIPOU3BOJHON B

MPAKTUYECKUX

3aa4ax

Tema 6.11 Copneprxanue yueOHOro MaTepuaa

Pemenune 3anau. | @opmyiisl u npaBuUIIa Qg QepeHIMpoBaHUs.

IIpousBoaHas HccnenoBanne (QyHKIUI C MOMOILIbIO MPOU3BOIHOM. 2

byHKINH, ee | Hanbonbiiee n HanMeHblIee 3HaueHUs QYHKIUU

IpPUMEHEHHE KonrtpomnsHas pabora

Pazpnen 7. 46

MHororpansu OK-04,

KH H Tela OK-05,

BpallleHUs OK-06

Tema 7.1 Coneprkanne yaeOHOT0 MaTepuana




Bepimsi,

[TonsiTue MHOrorpaHHuka. Ero »J€eMEHTHI: BEpIIHUHBI,

pebpa,  rpanu | peOpa, rpanu. JImaronamnp. Cedenume. Bpimykibie u
MHOTOTPaHHHUKA | HEBBIYKJIbIE MHOTOTPaHHUKH

Komb6unupoBanHoe 3aHarue
Tema 7.2 CopepxaHue yaeOHOT0O MaTepuaa
[Tpusma, ec | [lonsarue mpusMmbel. Ee ocHOBaHWMS u OOKOBBIC TpaHH.
cocraBisirome, | Boicora mnpusmbel. Ilpsmas u  HaklIOHHAs mpu3Ma.
CeUYeHUE. [IpaBunbHas npusma. Ee ceuenne
[psamas 1 | KoMOuHUpOBaHHOE 3aHATHE
MpaBUJIbHAS
MIPU3MBI
Tema 7.3 CopepxaHue yaeOHOT0o MaTepuaa
[Mapamnenenune | [Tapamnenenunesn, CBOICTBa PSIMOYTOJIBHOTO
1, ky0. CedeHue | napajienenurne/a, KyO. Ceuenue KyOa,
KyOa, napasuieNienumnena
napajuienenune | KoMOMHUPOBaHHOE 3aHITHE
na
Tema 7.4 Cogepxanue yueOHOro MaTrepuana

IImpamupa, ee

[lupamuga u ee osnementhl. CedeHHE TUPAMUJBL.

cocrapisironue, | IIpaBunpHasg nupamuaa. Y cedeHHas MUPaMuIa
ceqcHue. KoMmOnHHMpOBaHHOE 3aHATHE
IIpaBunpHas
UPaMHJIA.
Yceuennas
nupaMua
Tema 7.5 Coneprxanue yueOHOro MaTepuaia
BoxoBas u | [Inomans GOKOBOW W TOJHOW MOBEPXHOCTH IPHU3MBI,
MOoJIHAs MU PAMHU/IBI
MOBEPXHOCTh Komb6unnpoBanHoe 3aHaTne
MPU3MBI,
IUPAMHUIBI
Tema 7.6 Copneprxanue yueOHOro MaTepuaa
Cummerpuss B | CHUMMeETpHS OTHOCHTEIIFHO TOYKH, IPSMOH, TUIOCKOCTH.
Kyoe, Cummerpust B KyOe, mapajUielenunene, mpu3Me,
napajielienune | mupamuje
e, npusme, | KomOMHHpOBaHHOE 3aHATHE
nupaMue
Tema 7.7 IIpodeccnoHaILHO-OPHEHTUPOBAHHOE  COAEPKAHME
ITpumepsl (comep:kaHue NPUKJIATHOTO MOAYJISA)
cumMmerpuii B | CuMMeTpHst B IPUPOJE, ApXUTEKType, TEXHUKE, B OBITY
npodeccuun
[TpakTueckoe 3aHsATHE
Tema 7.8 Copneprxanue yueOHOT0O MaTepuana
ITpaBuiibHBIE ITonssTue mnpaBuabHOrO MHOrorpanHuka. (CBoicTBa
MHOTOTPaHHHUKHU | MPaBUJIbHBIX MHOTOIPaHHUKOB

, IX CBOMCTBa

IIpakTHueckoe 3aHsATHE

Tema 7.9

Coneprkanne yaeOHOT0 MaTepuana




Humuaap, ero | umuaap wu  ero »sneMeHtsl. CedeHwe MWIMHApPA
cocTaBistonue. | (mapajjienbHOe OCHOBaHWMI0O M ocu). Pa3BepTka
Ceuenue HWIMHAPA

ATUHAPA KoMmOuHupOBaHHOE 3aHATHE

Tema 7.10 IIpodeccnonaibHO-OPMEHTHPOBAHHOE  COJEP:KAHUE
Konyc, ero | (comepskaHue NPUKJIATHOTO MOTYJIs)

cocrapisrome. | Kooyc wm  ero  anementel. CedeHme  KOHyca

CedeHue KoHyca

(mapannenbHOE OCHOBaHUIO U MPOXOAsIIee uepes
BEpILKHY), KOHUYEcKHe ceueHus. Pa3BepTka koHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11
Y cedeHHbIH
koHyc. CeueHue

Conepxanue yaeOHOro MaTepraia

VYceuennslii koHyc. Ero oOpasymoomas u BBICOTA.

CeueHnne yceueHHOTo KoOHyca

YCEUEHHOTO Komb6unupoBanHoe 3aHarue

KOHYca

Tema 7.12 Copepxanue yueOHOro MaTrepuana

Hlap u coepa, | [lap u chepa. Bzaumuoe pacmonoxenue chepbl u

HUX CE€UCHUA

wiockocTr. CedeHne mapa, chepst

KomMmOuHupoBanHoe 3aHaTue

Tema 7.13
ITousTHe 00
o0BeMe Tena.
OTHolIeHHE
00BEMOB

MOAOOHBIX TEN

Cogepxanue yueOHOro MaTrepuana

[Tousatue 06 oOBeme Ob6vem kyba w

MpAMOYTOJIBHOT'O IapaJUICIICTIMIICAA. O0bem IIpU3MbI U

TCJa.

mwmHapa. OTHomieHHe 00BEMOB TOMOOHBIX  TEI.

['eomeTpryeckuil CMbICI ONPEAENIUTENS 3-TO IOpsAaAKa

KomMmOuHupoBanHoe 3aHATHE

Tema 7.14 Copneprxanue yueOHOro MaTepuaa

Obnemer 1 | O6wvemsl upamuabl U KoHyca. O0beM mapa. [lnomanu
TIoHaan HOBEpPXHOCTEH Ten

MOBEPXHOCTEH | KoMGUHMpOBAHHOE 3aHATHE

Ten

Tema 7.15 Coneprkanue y4eOHOr0o MaTepuana

KomOunamun KomMOuHaimu reoMmeTpruieckux Tei

MHOTOTPaHHUKO | [IpakTuyeckoe 3aHsITHE

B U TeN

BpaLICHUs

Tema 7.16 Copneprxanue yueOHOro MaTepuaa

['eomerpryecku | Mcmonb3oBaHre KOMOWHAIIMA MHOTOTPAHHUKOB W TEJ

e KOMOMHAaIMu
Ha MIPaKTHUKE

BpalleHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4ax

[IpakTHueckoe 3aHsTHE

Tema 7.17
Pemenne 3amad.
MHororpaHHuk
n u Tena
BpaIllCHUS

CopepxaHue yaeOHOTO MaTepuana

OO0beMbI U IJIiomajan MmoBEPXHOCTU MHOT'OI'PAHHHUKOB H
TCJI BpalllICHUA

KonTponbhas pabota




Pa3nex 8. 14
IlepBooOpa3na
s QpyHKOUH, ee
NpUMeHeHHe
Tema 8.1 CopepxaHue yaeOHOT0O MaTepuaa OK-01,
[TepBooOpa3nast | 3amaya O BOCCTAHOBICHMHM 3aKOHA JBIDKCHHS 10 OK-02,
byHKINN. U3BECTHOM  ckopocTu. lloHsATHE HMHTErpHUpOBAHUS. OK-03,
[TpaBuiia O3zHakoMJIeHHE C MOHSTHEM MHTErpasa u OK-04,
HaXO0XJICHUS nepBooOpazHor s pyHkiuu y=f(x). Pemenue 3amau OK-05,
NEpBOOOPA3HBIX | HA CBA3b IIEPBOOOpA3sHOM © €€  MPOM3BOIHOM, 2 OK-06
BBIUKCJICHHE NEpBOOOpa3HON [UIsl JaHHOW (YHKITHH.
Tabnmuna ¢opMyn ais HaXOXKACHUS IEPBOOOPA3HBIX.
W3yueHne mpaBuia BEIYUCICHUS IIEPBOOOpa3HON
KomOuHupoBanHoe 3aHATHE
Tema 8.2 Cogepxanue yueOHOro MaTrepuana
[Tnomane 3amayn, NPUBOASIIKE K TMOHITHIO ONPEAeNEHHOTO
KPMBOJIMHEHHON | MHTErpajia — O BBIYMCIICHUU TUIOIIAIN KPUBOJIMHEHHOM
Tparneuuy. Tpameuuu, O nepeMmemieHun  Touku. [loHsTHE
dopmyna OIIPEACIEHHOIO0  WHTErpasa. I'eomerprueckuii  u 2
Herorona — | ¢u3HUecKU  CMBICJI  OIpPEAEJICHHOIO0  MHTErpaia.
JleiiOHuma ®opmyna Herorona— JleiiOHmma
KomOunupoBanHoe 3aHatue
Tewma 8.3 Cogepxanue yueOHOro MaTrepuana
Heonpenenenn | [lonsiTue HEeonmpeeneHHOTO HHTErpasia
13171 ¥ | KoMOMHUPOBAaHHOE 3aHATHE 2
ONpeAeIeHHbIN
MHTETpabl
Tewma 8.4 Coneprkanue y4eOHOro MaTepuana
[TonsiTue 00 | ['eoMeTpuYeCKHil CMBICI ONPECTICHHOTO HHTEerpalia
onpeacneHHOM | KoMOuHUpOBaHHOE 3aHITHE 2
UHTErpajie  Kak
MJI0IATN
KPUBOJIMHEHHON
Tpaneuuu
Tewma 8.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE  COAEpPKAHME
OmnpeneneHHbll | (coaep:kaHHe MPUKJIATHOTO MOTYJIs)
UHTETpal B | ['eoMeTpruecknii CMBICII ONPEEIEHHOIO HWHTErpaja.
KU3HHU ®opmyna Hetorona - JleitOnuna.
Pemenne 3amady Ha IpPUMEHEHME UWHTErpana i
BBIUKCIICHUS PU3NYECKUX BETMYMH U TUIOIIAAei 4
[IpakTHueckoe 3aHsTHE
Tema 8.6 Coneprkanne yaeOHOT0 MaTeprana
Pemenne 3anmau. | [lepBooOpasznas  ¢yHkuuu. IlpaBuna  HaxoxXaAeHUS
ITepBooOpasHas | mepBooOpa3HbiX. Ee mpumeHeHue 2

byHKIHIH, ee
IpUMEHEeHHE

KonrponsHas padora




Pazpnen 9. 18

Crenenu "

KOPHH.

Crenennas

byuxkuus

Tema 9.1 Conepxanue yaeOHOT0O MaTepuaa

Crenennas IlonsiTe KOpHS N-OM CTENEHU M3 JEHUCTBUTEIBLHOIO

INZINILE ¢ | upcma. PyHkuK y = VX HX CBOWCTBA M TpaduKH.

CBOMCTBA CBolicTBa KOpHA N-0i CTENEHU 4
KomOunupoBaHHoe 3aHaTue

Tema 9.2 Coneprkanue ydeOHOro MaTepuasa

ITpeobpasoBanu | [IpeoOpazoBaHue HPPALMOHAIBLHBIX BHIPAKCHUI

¢ BbIpaXeHHH ¢ | KoMOMHHPOBaHHOE 3aHATHE 4

KOPHSIMH  n-oi OK-01,

CTENEHU OK-02,

Tema 9.3 Cogepxanue yueOHOro MaTrepuana OK-03,

CaolicTBa [Tonsatne cremeHn ¢ JOOBIM  pallMOHAIBHBIM OK-04,

CTEIECHU ¢ | mokazaresneM. CteneHHble (YHKLIMU, MX CBOWCTBA U OK-05

palMOHAIBHBIM | rpaduKu 2

u Kom0uHupoBaHHoe 3aHATHE

JICCTBUTEIIbHBI

M IOKa3aTeJsIMU

Tema 9.4 Cogepxanue yueOHOro Marepuana

Pemenne PaBHOCWIIBHOCT ~ MpPPALIMOHAIBHBIX ~ ypaBHEHUH H

UppallMOHAIbHEI | HEpaBeHCTB.  MeToasl uX  pemieHus.  PemieHue

X YPaBHEHHHM M | UppalMOHAIBHBIX YPAaBHEHHUI U HEPABEHCTB 6

HEPABCHCTB KomOunupoBanHoe 3anarue

Tema 9.5 Coneprkanue yaeOHOr0o MaTepurana

Crenenn u | Onpenenenue creneHHoi ¢yHkuuu. Mcnonb3oBaHue ee

KOPHH. CBOICTB IIpU PELICHUH YPAaBHEHUH U HEPABEHCTB 2

Crenennast KoHTponsHas paboTa

byHKIISA

Pa3znen 10. 18

Iloka3aTenbHa

1 GyHKIUA

Tema 10.1 Copneprxanue yueOHOro MaTepuaia

ITokasarenbHas | CTemneHb C IIPOU3BOJIBHBIM JENCTBUTEIbHBIM OK-01

byHKIHS, ee | mokazareneM. OrmnpeeneHue MoKa3aTelbHOW (PYHKIUH, OK- 02'

CBOICTBa ee CcBoiicTBa M rpaduK. 3HAKOMCTBO C NPUMEHEHUEM OK-OB’
nokasarenbHOM (GyHKIuU. PemieHne mnoka3aTelbHBIX 4 OK- 04'
ypaBHEHUN (QYHKIMOHATBHO-TPA(QHUUECKUM METOJIOM OK- 05’
Komb6unupoBanHoe 3aHsatue

Tema 10.2 Copneprxanue yueOHOT0O MaTepuana

Pewenne Pemenne  mokasaTenbHBIX — YPAaBHEHMH  METOIOM

MOKA3aTeNbHBIX | ypaBHMBAHMS IOKa3aTeslel, METOJOM BBEACHUS HOBOU

YPAaBHEHMH U | IEPEMEHHOH, (YHKIIMOHATHHO-TPAPHUUECKUM METOIOM. 8




HEPaBEHCTB Pemienune nokasaTenbHbIX HEPABEHCTB
[IpakTrueckoe 3aHsTHE
Tema 10.3 Cogneprkanue yaeOHOTo MaTepuana
Cucremsl Pemenue cucreM 1okasaTenbHbIX YPaBHEHUN
nokasarenbHbIX | KoMOMHUpOBaHHOE 3aHATHE 4
ypaBHEHUI
Tema 10.4 Cogneprkanue ydeOHOro MaTepuaia
Pemenune 3anau. | PemmeHne  1MOKa3aTeNbHBIX — YPaBHEHHH  METOJIOM
ITokasarenbHas | ypaBHHMBaHUS IMOKa3aTeNICH U METOJOM BBEICHHS HOBOM
byHKLMsA nepeMeHHoil. Perienne nokaszaTenbHbIX HEPABEHCTB 2
Konrponsnas padora
Paznen 11. 30
Jlorapu¢gmnsi.
Jlorapudpmmuuec
Kast pyHKUMs
Tema 11.1 Cogepxanue yueOHOro MaTrepuana
Jlorapudpm Jlorapupm umcna. JlecATHYHBIE W  HATypaTbHBIN
yucla. JorapuMbl, YUCIIO €
Hecstuanpiii ¥ | KOMOMHHPOBAaHHOE 3aHSTHE 4
HaTypaJbHbII
Jorapudmel,
YUCIIO €
Tema 11.2 Cogepxanue yueOHOro Marepuana
CaolicTBa Cgoiicta norapudmos. Onepanus orapuMupoBaHusl.
J0TapuQMOoB. Kom0uHupoBaHHoe 3aHATHE 6
Oneparust
sorapudMupoBa OK-01,
—_— OK-02,
Tema 11.3 Cogepxanue yaeOHOT0O MaTepuana OK-03,
Jlorapudmuueck | Jlorapudmuueckas QyHKIHS U ee CBOHCTBA OK-04,
asg ¢yHkius, ee | KoMOMHMPOBAHHOE 3aHATHE 4 OK-05
CBOMCTBA
Tema 11.4 Coneprkanue y4eOHOro MaTepuana
Pemenue [TonsTue norapupmuueckoro ypaBHeHus. Omneparus
TOTapuMUHYECK | norenmmpoBanms. TpH OCHOBHBIX METONA DELICHHS
UX YPABHEHUH U | jorapupMudecknx  ypaBHEHHH:  (YHKIMOHAIHHO-
HCPaBCHCTB rpadpuyeckuii,  MeTOA  MOTEHUUPOBAHMS,  METOJ 8
BBEJICHHS HOBOM miepemeHHOW. Jlorapudmuueckue
HEPABEHCTBA
KomOunupoBanHoe 3aHaTHE
Tema 11.5 CogepxaHue yaeOHOTO MaTepuana
Cucremsl Anroputm peLIeHns CUCTEMBI YpaBHEHUM.
norapumuyeck | PaBHOCHIIBHOCTh  JIOrapu(MHUYSCKHX  YpaBHEHUH U
WX YPaBHEHUH | HEPaBEHCTB 2

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.6

IIpodeccnoHaATbHO-OPHEHTHPOBAHHOE  COAEPKAHME




Jlorapupmer B

(comeprkaHue NPUKJIATHOTO MOXYJIS)

pupoIe u | [Ipumenenne norapudma. Jlorapudmudeckas crupaib

TEXHUKE B npupojie. Ee maremaTnueckue CBONCTBA 4
[TpakTrueckoe 3aHsATHE

Tema 11.7 Conepxanue yaeOHOT0O MaTepuaa

Pemenne 3anmau. | Jlorapudpmuueckass QyHkuus. PemieHwe mpocTenmmx

Jlorapudmel. Jorapu(MHUIECKUX YpaBHEHUN 2

Jlorapudmuueck | Kontponbuas pabora

ast QyHKIusA

Pasznmea 12. 10

MHo:xecTBa.

DJ1eMeHThI

Teopuu rpagos

Tema 12.1 Cogneprkanue ydeOHOro MaTepuaa

MHoxecTBa [Tonstue wmuoxectBa. I[logmHOXkecTBO. Omnepanuu ¢
MHO>KECTBaMHU 2
Kom0uHupoBaHHOe 3aHATHE

Tema 12.2 IIpodeccnonanbHO-OpMEHTHPOBAHHOE  COJEpP/KAHHe

Onepaunun ¢ | (conep:xaHue NPUKJIATHOTO MOAYJISA)

MHO’KECTBaMU Onepauuu ¢ MHOXeCTBaMHU. PellleHne NpPUKIAJAHBIX
3amau 2
[TpakTuueckoe 3aHATHE

Tema 12.3 Coneprxkanue yaeOHOro MaTepuana

I'padsr [Tonsitre rpada. CBs3HbIN rpad, AepeBo, MUK rpad Ha
IUTOCKOCTH 4
[TpakTudeckas pabota

Tema 12.4 Copneprxanue yueOHOro MaTepuaia

Pemenne 3anau. | Omeparuun ¢ MHOXecTBamu. OTmHCaHWE peaTbHBIX

MHoxecTBa, CUTYyaIIMi ¢ MOMOIIBI0 MHOKECTB. [IpumeHenue rpadon

[padsl ® WX | K pEMICHUIO 33729 2

IPUMEHEHHE KonrtpomnbHas pabora

Pasznen 13. 26

DJIEeMEeHTBI

KOMOHMHATOPHK

U, CTATHCTHKH

" TeOpUuM

BepPOSITHOCTEH OK-01,

Tema 13.1 Coneprkanne y4eOHOT0 MaTeprana OK-02,

OCHOBHBIC [TepecTaHOBKH, pa3MeIIeHHUs, COUYCTAHHUS. OK-03,

TOHATHS 4 OK-04,

KOMOMHATOPUKH | KoMOHHHPOBAHHOE 3aHATHE. OK-05

Tema 13.2 Coneprkanne yaeOHOT0 MaTepuana

CoOmiTHE, CoBMeCTHBIE M HECOBMECTHBIE COOBITHs. TeopeMbl O

BEPOATHOCTH BEPOATHOCTH CYMMBI COOBITHH. Y CIIOBHAsi BEPOATHOCTb.

COOBITHS. 3aBuCHMMBIE W HE3aBUCHMBIE COOBITHS. TeopemMbl 0O

Crnoxenue U | BEPOATHOCTH MIPOU3BEACHUS COOBITHIA. 4




YMHOXEHUE Komb6unupoBanHoe 3aHsatue
BEPOSATHOCTEM
Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME

BeposarHocts B

(comeprkaHue NPUKJIATHOTO MOTYJIS)

npodeccuonans | OTHOCHTENbHAS —YacTOTAa COOBITHS, CBOWCTBO €€

HBIX 3a7]a4ax YCTOMYHMBOCTH. Cratuctuueckoe olpeziesieHUue
BEpOATHOCTH. OLIEeHKa BEPOATHOCTH COOBITHS 4
ITpakTudeckoe 3aHsATHe

Tema 13.4 Cognepkanue ydeOHOro MaTepuasa

JuckperHas Bunpl cnyyaiineix BennuuH. OnpeesieHne TUCKPETHON

CilyJaiiHas CIy4YallHOM  BEJIMYUHBI. 3akoH  pacmpenaeneHus

BEJIMYMHA, JUCKPETHOM CIly4aliHOM Benu4yuHbl. Ee uuciaosble 4

3aKOH €€ | XapaKTEepUCTUKH

pacripeniesienust | KoMOMHUpOBaHHOE 3aHATHE

Tewma 13.5 Cogepxanue yueOHOro MaTrepuana

3anaun Bapuanunonnsiii psa. [lonvron 4actor u rucrorpamma.

MaTeMaTH4eckKo | CTaTUCTUYECKUE XAPAKTEPUCTUKH psAa HaOII0JaeMbIX

U CTaTHCTUKU JMAaHHBIX
KoMOHHUpOBAHHOE 3aHATHE 4

Tema 13.6 IIpodeccnonabHO-OPHEHTHPOBAHHOE  COJdEpPKAHME

CocraBnenue (coaep:kaHue MPUKJIATHOIO MOXYJIA)

TabIMIL u | [lepBuunas o0paboTKa CTaTUCTUYECKUX  JAHHBIX.

auarpamMMm  Ha | 'paguueckoe  ux  mpezacrasieHue.  HaxoxxneHue

IIPaKTHUKE CPEIHUX XapaKTEPUCTHK, HAOIIOAAEMbIX JaHHBIX 4
IIpakTHueckoe 3aHsaTHE

Tema 13.7 Copneprxanue yueOHOro MaTepuaa

Pemenue 3agau. | DnemeHTsl KOMOMHATOpHKH. CoObITHE, BEPOSATHOCTD

ONEMEHTHI coObITus. Clio’keHHE U YMHOXKEHHE BEPOSITHOCTEH

KoMOuHaTOpuKH | KoHTposbsHas paboTa 2

, CTaTUCTUKU U

TEeopuun

BEpPOSITHOCTEN

Pasznen 14. 29

YpaBuenus u

HEePaBeHCTBA

Tema 14.1 CogepxaHue yueOHOT0O MaTepHraa

PaBHOCMIIBHOCT | PaBHOCHMIIBHOCTB YpaBHEHUI u HEpPABEHCTB. OK-01,

b ypaBHeHHU H | OnpeneneHusi. OCHOBHBIE TEOPEMBI PABHOCHIBLHBIX OK-02,

HEPaBEHCTB. nepexofax B YpaBHEHHWsSX M HepaBeHCTBax. OOmme 4 OK-03,

OOmue MeTOIBI | METOABI PEIICHUs] YPaBHEHHIA: MEpexoj] OT PaBEHCTBa OK-04,

peleHus (GyHKIMH K paBeHCTBY apryMEHTOB JJIsI MOHOTOHHBIX OK-05,
(GyHKUIMH, METOJ pa3iokKEeHUs Ha MHOXHUTEIH, METOJ OK-06
BBEJCHUS HOBOW  IepeMeHHOW, (YHKIIMOHAJIBHO-
rpaduueckuit METoq
Komb6unupoBaHHoe 3aHsaTHE

Tema 14.2 Coneprkanne y4eOHOT0 MaTepuana




['paduaeckuit OO0mue MeToNbl PEIIeHUs HEPAaBEHCTB: MEPEXOj OT
METOJI PEIICHHsI | CPaBHEHUS 3HAYCHM (DYHKIMI K CpaBHCHHIO 3HAYCHUH
YpaBHEHUH, apryMEeHTOB 11 MOHOTOHHBIX (DYHKUUH, METOx
HEPABEHCTB MHTEPBAJIOB, (PYHKIHMOHAIbHO-TpaQUUYECKUII  METOJ. 4
['paduueckuii  Meron  peuieHHs  ypaBHEHHH U
HEPABEHCTB
KomMmOuHupoBanHOe 3aHATHE
Tema 14.3 Coneprkanue ydeOHOro MaTepraa
VpaBuenusa  u | OnpeneneHue Monyis. PackpeiTue  Momyns IO
HEpaBeHCTBAa ¢ | ompeneneHuro. [Ipocreiive ypaBHEHUS 1 HEpaBEHCTBA
MOJTyJIeM ¢ moxayiem. IlpuMeHeHrne paBHOCHIBHBIX MEPEXOJO0B B 4
ONpECICHHBIX THUIAX YPaBHEHUII M HEPABEHCTB C
MOJZlyJIEM
KomOuHupoBanHoe 3aHATHE
Tema 14.4 Cogepxanue yueOHOro MaTrepuana
VYpaBHeHuss M | 3HAaKOMCTBO ¢ mapamerpoM. IIpocTeiiine ypaBHeHus: U
HEPAaBEHCTBA C | HEPaBEHCTBA C MapaMeTPOM 6
napaMeTpamu KomOunupoBanHoe 3aHarue
Tema 14.5 IIpodeccnonanbHO-OpEHTHPOBAHHOE  COJEP/KAHHe
CocraBneHue u | (coaepskaHue MPUKJIATHOTO MOTYJIs1)
pelieHue Pemenne TekcTOBBIX 3amady  MpodeCCHOHATIBLHOTO
npodecCuoHaIb | COAepIKaHus 9
HBIX 3a1a4  C | IIpaktuyeckue 3aHATHS
MIOMOIIBIO
ypaBHEHU I
Tema 14.6 Coneprxkanue y4eOHOr0o MaTepuana
Pemienne 3amau. | OOmme MeTOAbl pEIICHHs] ypaBHEHWH. YpaBHEHUS U
VYpaBHEHUs M | HEPABEHCTBA C MOAYJIEM U C apaMeTpamu
HEPaBeHeTEa IIpakTHueckoe 3aHsaTHE 2
IIpomexyTounas arrecTauus (JK3aMeH) 6
Bcero: | 340

3. YcioBus peaau3anuy NpOorpaMMbl y4eOHOM NHCHHUIINHBI

3.1. Jlna peanuM3anMu NpOrpaMmbl Y4eOHOH JAMCHUILIMHBI IPEIyCMOTPEHBI CJeaylolue
crenraabHble IOMEICHHUS:
Kabuner MmareMaTHKH, OCHAIIEHHBIH 000PYAOBaHUEM:

M0CaI0YHBIC MECTA 10 KOJIMYECTBY 00YUaIOIINXCsl; pabouee MECTO MPEenoIaBaTels; T0CKa;
TEXHUYCCKUMU CPEACTBAMU O6y’~IeHI/I$IZ HHTCPAKTUBHAA HOCKa/BKpaH, IIPOCKTOP, KOMIIBIOTEP
C BBIXOJIOM B Cc€Th MIHTEpHET; HAIJIAHO-Pa3IaTOYHBIMUA U YI€OHO-TIPAKTUISCKUMHU MaTepUaTaMHu.

ITomemmenne Ne - 508,
CTOJBI — 14 miT.,
CTyJbd - 28 WIT.,
CTOJI ¥ CTYJI npenojasarens — | mr.,
TpuOyHa — 1 .,



Jlocka MenoBas — 1 miT.,
WHTEPAaKTHBHAS JIOCKA B KOMIUIEKTE C TPOEKTOpOM — | mmiT.
y4eOHO-HaTJISITHBIE TTOCOOUS - B AJICKTPOHHOM BHJIC.

3.2. UuopMmanoHHOe o0ecniedeHre peajn3auuu NporpaMmbl
3.2.1. OcHOBHBIE NeYaTHbIE U JIEKTPOHHbIE M3IaAHUS

1. bocomonos, H. B. Maremaruka. 3aaun ¢ pemieHUsIMU . y4eOHOE MOCOOHE I CPEIHETO
npodeccuonaibHOro obpazoanus / H. B. boromonos. — 2-¢ u3n., ucnp. u gon. — Mocksa :
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KOMIIEeTeHIH
i

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07

Ymenus:

- YMETh OIIEPUPOBATh
HOHATUSMU: CTEIIEHb YHCIIA,
Jorapugm ymucia; yMeHue
BBITOJIHATH BBIYHCIICHHE
3HaYeHUH U MPeoOpa3zoBaHus
BBIPAKEHUI CO CTEIEHSAMMU U
Jorapugmamu,
npeoOpa3oBaHus APOOHO-
paLMOHATIBHBIX BBIPAXKECHUH;

- YMETh OIIEPUPOBATh
HOHATUSAMU: palluOHAJIbHbIE,
UppanroHaIbHbIE,
NoKa3aTeJbHbIE, CTETICHHBIE,
JorapupMHUEcKue,
TPUTOHOMETPHUYECKHE
YpaBHEHMsI U HEPABEHCTBA, UX
CHCTEMBI;

- YMETh OIIEPUPOBATh
HOHATUAMM: (PyHKIIMS,
HeTpepbIBHAS (YHKIIHSA,
MIPOU3BOIHAS, TIEPBOOOpA3HAS,
OIIPEIETICHHBIN UHTETPAaI;
YMEHUE HaXOUTh
MIPOM3BOIHBIE DJIEMEHTAPHBIX
(byHKLIUH, HCHIOTB3YS
CIpaBOYHBIE MATEPUAIBI;
UCCIIEI0BaTh B MPOCTEUIINX
ciydasx QyHKIMM Ha
MOHOTOHHOCTbH, HAXOJIUTh
HanOOJIbIIE 1 HANMEHBIITHNE
3Ha4YeHUs QYHKIUN; CTPOUTH
rpauKu MHOTOUJIEHOB C
UCIOJIb30BaHUEM allnapaTa
MaTeMaTHYECKOro aHAIIN3a;
IPUMEHSATH IPOU3BOIHYIO MPH
peLlIeHUH 33]a4u Ha IBU)KEHUE,
pemarh MpaKkTHKO-
OpPUEHTHPOBAHHBIE 32/1a4X Ha
HanOOJIbIIE 1 HANMEHBIITHNE
3HAYCHUsI, Ha HAXOXKICHUE
IyTH, CKOPOCTU U YCKOPEHUS;
- YMETh pelIaTh TEKCTOBbIE
3aJ]auu pa3HbIX TUIIOB (B TOM
YHCIIe Ha MPOLEHTHI, TOJH U

OueHka «5» - «OTJIMYHOY CTABHTCS,
€CJIM 00YYaIOITHICS TTOJTHO U3JIaraeT
MaTepuall (OTBE4aeT Ha BOMPOC),
JAeT TIPABUIIBHOE OIpeIeTICHNE
OCHOBHBIX ITOHSATHI; 00HAPYKUBACT
MOHUMaHWEe MaTeprasa, MOKET
000CHOBAaTh CBOM CYXJICHHS,
NIPUMEHHUTD 3HAHMSI Ha MPAKTUKE,
MIPUBECTH HEOOXOMMBIE TIPUMEPHI
HE TOJIBKO U3
y4eOHHKa, HO U CAaMOCTOSITEIIHHO
COCTaBJICHHBIC; U3JIaraeT MaTepHall
MOCIIEZIOBATEIHHO U MPABHILHO C
TOYKHU 3PCHUS HOPM JIUTEPATYPHOTO
SI3BIKA.

Ouenka «4» - «XOpoIIo»
CTaBUTCS, €CJIM OOYUAIOIIHICS JTaeT
OTBET, yJIOBJIETBOPSIOIINMA TEM Ke
TpeOOBaHUSAM, YTO W JUIS OIICHKH
«OTIUYHO», HO Jomyckaer 1-2
OLIMOKH, KOTOPBIE CaM Ke
UCHIPABIIsICT, U 12 HEOUYETOB
MIOCJICA0BATEILHOCTH H SI3IKOBOM
0(OPMIICHUH HU3JIaracMoro.
Onenka «3» -
«YJIOBJICTBOPUTEILHOY» CTABUTCS,
ecn oOyJaronuiicss oOOHapy>KUBaeT
3HAHUE U TOHUMaHUE OCHOBHBIX
MOJOKEHUNM JTaHHOM TEeMBI, HO
M3JIaraeT MaTepuas HeIOoIHO U
JOTYCKaeT HETOYHOCTH B
ONPEACIICHUH TTOHATUIA WITH
(hopMynUpOBKe MpaBUi; HE yMEET
JI0OCTaTOYHO ITYOOKO U
JI0Ka3aTelIbHO 000CHOBATh CBOU
CYXXJICHHS ¥ IPUBECTH CBOH
MIPUMEPBI; U3JIaraeT MaTepuat
HETIOCIIe/IOBATEILHO U JIOITyCKAeT
OLIMOKH B SI3bIKOBOM O()OPMIIEHUH
M3J1araeMoro.

OneHka 2 -
«HEYJIOBJICTBOPUTEIIHHO)» CTABHUTCH,
ecni oOyJaromuiicss 0OHapy>KUBAET
HEe3HaHHWe OOJIbIIEH YacTu
COOTBETCTBYIOIIIETO BOIIPOCa
JIOITYCKAaeT OIMMUOKH B
(hopMyIHpOBKE OIMpEeIeHU U
TIPABHJI, UCKAXKAFOIIIE X CMBICT,
6ecropsI0YHO U HEYBEPEHHO
M3JIaraeT MaTepuall.

OreHKa «2» OTMeYaeT TaKHhe
HEJIOCTAaTK! B MIOATOTOBKE, KOTOPHIE

OreHka
pe3y/IbTaToB
YCTHOTO
orpoca




4acTH, Ha IBIDKCHHE, padoTy,
CTOMMOCTb TOBapOB U yCIIYT,
HAJIOTH, 3aJ1a4M U3 00JIacTu
yIpaBJIeHUs IUYHBIMU U
CeMeWHBIMU (PUHAHCAMM);
COCTABIIATH BBIPAKEHUS,
ypaBHEHHsI, HEPAaBEHCTBA U MX
CHCTEMBI 110 YCIJIOBUIO 33]a4H,
UCCJIEI0BATh [10JIy4EHHOE
pelLlIeHEe U OLICHUBATh
IPaBONI0100HOCTh
pe3yibTaToB;
- YMETh OIIEPUPOBATh
HNOHATHUSMH: CpellHEe
apudMeTuIecKoe, MeraHa,
HauOoJbIlIee U HAUMEHbLIEE
3HAYCHHUS, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOro HabOpa; yMeHue
U3BJICKaTh, UHTEPIPETUPOBATH
uHpopmaruto,
IIPEJICTaBICHHYIO B TaOIUIIAX,
Ha MarpaMmax, rpapukax,
OTPaXKAIOIYIO CBOKCTBA
peabHBIX MPOIECCOB U
SIBJICHUI; TIPEACTaBISATh
UH(POPMALIUIO C TTOMOIIIBIO
TaOJIMI U AUarpamu;
UCCIIEI0BaTh CTAaTUCTUYECKUE
JTAaHHBIE, B TOM YHCIIE C
NpUMEHEHHEM TpapuIecKuX
METO/IOB M AJIEKTPOHHBIX
CPEJICTB;
-yMeThb BBIOUpATh
HOIXOASALINI METO IS
peleHHs 3a1auu; TOHUMaHue
3HaYMMOCTH MaTeMaTUKHU B
U3Yy4EHHUH IPUPOJHBIX U
OOIIECTBEHHBIX MTPOIECCOB H
SBJICHHUI; YMETh PaCIIO3HABAThH
NPOSIBJIICHUE 3aKOHOB
MaTeMaTHKH B HCKYCCTBE,
YMETb MPUBOJIUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM
MaTeMaTHYeCKON HayKH;

- YMETh OIIEPUPOBAThH

SIBJISIFOTCSI CEPbE3HBIM
MIPENATCTBUEM K YCIIEHTHOMY
OBJIAJICHUIO TTOCTEAYIOIIUM

MAaTepHAaIOM.

«5» - 85-100% BepHBIX
OTBETOB

«» - 69-84% BepHBIX
OTBETOB

«3» - 51-68% BepHBIX
OTBETOB

«2» - 50% u menee

Ouenka «5» - «OTJIMYHO»
BBICTABJISIETCS 00YyYaoIIeMycsl, €CIH
JIEMOHCTPHUPYIOTCSI BCECTOPOHHEE,
CHUCTEMaTHYEeCKOe U IITyOoKoe
3HaHHUE Y4EOHOT0 MPOrPAMMHOTO
MaTepHuaia, CaMOCTOSTEIIbHO
BBITTOJTHUBIITUN BCE
IIPelyCMOTPEHHBIE POrpaMMOi
3aJjaHusl, TIIyOOKOYCBOMBIINI
OCHOBHYIO U JIOIIOJIHUTENbHYIO
JUTEPaTypy, PEKOMEHIOBAaHHYIO
POrpaMMOii, aKTUBHO PaOOTaBIINI
Ha IPAKTUYECKUX, CCMUHAPCKHUX,
71a00paTOPHBIX3AHATHUSIX,
a30MpAOIINUNCS B OCHOBHBIX
HAyYHBIX KOHUEMUHUAX IO
M3y4aeMOW TUCLUILINHE,
IPOSIBUBLLIUN TBOPUECKUE
CIIOCOOHOCTH M HAYYHBIH  TIOJIXO/T
B IOHUMAaHUU W H3JI0KEHUU
y4eOHOT0 MPOrpaMMHOI0 MaTepumMa,
OTBET OTJINYAETCsI OOTaTCTBOM U
TOYHOCTHIO HCTIOTH30BAHHBIX
TEPMHHOB, MaTepUas U3J1araeTcs
MOCJIEZIOBATEIHLHO U JIOTUYHO.
Ouenka «4» - «XOpOIIO»
BBICTABJISIETCS 00YJAIOIIEMYCSl, €CITH
JEMOHCTPHUPYIOTCS JOCTATOYHO
TOJTHOE 3HaHUE y4eOHO-
POrpaMMHOI0O MaTepuana, He
JIOMYCKAIOINNA B OTBETE
CYILECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENILHO BBITTOJIHUBIIININ BCE
MPEe1yCMOTPEHHBIE TPOrPaMMOit
3a/1aHMs], YCBOMBIIHUM OCHOBHYIO
JUTEPaTypy, PEKOMEHJOBaHHYIO
MPOTrPaMMOM, aKTUBHO PabOTaBIIIHIA
HAa MTPaKTUYECKUX, CECMUHAPCKHUX,
71a00paTOPHBIX 3AHSITHSIX,
MOKAa3aBIINNA CUCTEMaTUUYECKUI
XapaxkTep 3HAHUH 10 TUCIUTUIINHE,
JIOCTaTOYHBIN ISl TalIbHENTIIEN
y4eO0bl, a TAK)KE€ CIOCOOHOCTh K

Orenka
pe3yNIbTaTo
B
TECTUPOBAH
us

Ouenka
pe3yIbTaTOB
muddepeni
UPOBAHHOTO
3a4era




MOHATUSIMU: CIIyYalHbBINA OMBIT U
ciy4aitHOE COOBITHE,
BEPOATHOCTH CIIy4aiHOTO
COOBITHSI; YMEHHUE BBIYHUCIIATH
BEPOATHOCTbH C UCII0JIb30BAHUEM
rpadu4ecKuX METOJIOB;
OPUMEHATH (HOPMYJIIBI CIIOKEHUS
Y YMHOKEHHUsI BEPOSTHOCTEN,
KOMOWHATOpHBIE (DAKTHI U
(dbopMyIIbI IPHU pElICHUH 3a/1aY;
OILICHUBATh BEPOSITHOCTH
pealbHbIX COOBITHIA;
3HaKOMCTBO CO CIIy4alHbIMH
BEJIMYMHAMU; YMEHUE
NPUBOIUTH TIPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX
YKCell B IPUPOJHBIX U
OOIIECTBEHHBIX SBJICHUSX;

- YMETh ONEPUPOBATH
MOHSTUSMHU: TOUKA, IIpsimMas,
IJIOCKOCTh, POCTPAHCTBO,
JBYT'PaHHBIN yTOJI,
CKpEIIMBAOIINECS NIPSIMBIE,
[apajuIeIbHOCTD U
NEePIEHIUKYISAPHOCTD IPSIMBIX U
IUIOCKOCTEM, YroJl MEeX1y
IPSIMBIMH, YTOJI MEKY IPSIMON
Y TUIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH,
pPacCcTOsSIHUE MEX]Y IPSMBIMH,
paccTOsIHUE MEXY
IUIOCKOCTSIMU; YMEHUE
MCIIOJIb30BaTh IPU PELICHUN
3aJa4 U3y4yeHHbIe (PaKThI U
TEOPEMBI IIJITAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKpPY’KaroIllero Mupa;

- YMETb ONIEPUPOBATH
MOHSTUSIMH: MHOTOI'PaHHUK,
CeYeHHEe MHOTOTPaHHHUKA, KYyO,
napasuiesienune 1, npusma,
nupamuia, Gurypa u
IIOBEPXHOCTh BpallleHus,
IWIMHAP, KOHYC, map, cdepa,
ceueHust (pUrypsl BpalieHus,
IJIOCKOCTh, Kacaromascs chepsl,

UX CaMOCTOSITEIIHHOMY
TIOTIOJTHEHUIO.

Onenka «3» -
«YIIOBJIETBOPUTEILHO
BBICTABJISIETCSL O0yUYarOIIEMYCsl, €CITH
JEMOHCTPHUPYIOTCS 3HAHUS
OCHOBHOT'O y4€OHO- TPOTPaMMHOTO
MaTepuaia B o0béMe,
HEO0OXOIMMOM IS TaTbHEHTIIeH
y4ueOBbl ¥ IPENICTOSIIEH PaboTHI 10
npodeccuu, He OTJINYaBIIUHCS
AKTUBHOCTBIO HA IPAKTUICCKUX
(ceMHHApCKUX) U TAOOPATOPHBIX
3aHATHAX, CAMOCTOSTEIIHHO
BBINOJIHUBIIINIA OCHOBHBIE
IIPENYCMOTPEHHBIE IIPOIPAMMOi1
3aJJaHusl, OJJHAKO JOMYCTUBIINN
TIOTPEITHOCTH TIPY MX BBITIOJTHEHUHT
U B OTBETE Ha dK3aMeHE, HO
oOanarouii He0OX0AUMBIMU
3HAHUSMHU [ YCTPAHEHHMS MO
PYKOBOZCTBOM TPENOAaBaTes
HanOoJiee CyIIeCTBEHHBIX
HOTPEIIHOCTEM.

Orenka «2» -
«HEYIOBIIETBOPUTEIHHO)
BBICTABJISIETCS 00YYaOIIEMYCsl, €CITU
0OHapyXUBAIOTCA TPOOEIIBI B
3HAHUSAX WM OTCYTCTBHE 3HAHHMA
10 3HAYUTEIBHON 4acTH
OCHOBHOT'O y4eOHO-
MPOrpaMMHOTO MaTepuaia, He
BBITIOJIHUBIIIEMY CAMOCTOSITEIIbHO
MIPELYCMOTPEHHBIE IPOIPAMMOi1
OCHOBHBIE 33/JIaHUS, JOMYCTUBIIEMY
MPUHIMITHATHEHBIC ONTHOKHU B
BBITIOJIHEHUH MTPETyCMOTPEHHBIX
MIpOrpaMMOM 3aJJaHul, HE
oTpaboTaBIlleMy OCHOBHBIE
MPaKTUYECKHE, CEMHHAPCKHE,
71a0opaTOpHbIE 3aHATHS,
JIOYCKAIOIIEMY CYIIIECTBEHHBIE
OILITMOKH MIPH OTBETE, U KOTOPBIH
HE MOXeET IPOJI0JKUTHh 00ydYeHHe
WM TIPUCTYIUTH K
npogecCHOHANILHOMN AeaTenbHoc0e3
JOTIOTHUTETHHBIX 3aHATUH 110
COOTBETCTBYIOIIEH TUCIUIUIMHE.
Onenka «5» - «OTIUYHO»
BBICTABIISIETCS, €CITH 00 yUJaIONTHICS
uMeeT TIyOoKre 3HaHUS y4eOHOTO
Marepuana o TeMe
MPAKTUYECKON pabOThI, TOKA3hIBACT
YCBOCHHUE B3aUMOCBSI3H OCHOBHBIX

Ornenka
pe3yIbTaToB
BBITTOJTHEHU
s
MPAKTHIECK
0if paboTHI




LWIMH/PA, KOHYCa, IUI0Iab
MIOBEPXHOCTHU MUPAMHU/IBI,
IPU3MBI, KOHYCa, HUIHHIPA,
momazas chepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO
napaieNnenunena, MupaMuibl,
NPU3MBI, HWINHAPA, KOHYCa,
nrapa; yMeHue u300paxarb
MHOTOT'PaHHHUKH U TIOBEPXHOCTH
BpALLEHUS, UX CEUEHUsI OT PYKHU,
C MIOMOUIbIO YEPTEXKHBIX
MHCTPYMEHTOB U 3JIE€KTPOHHBIX
CpPEZCTB; YMEHUE pPaclO3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHUE pacrio3HaBaTh
NPaBUJIbHBIE MHOTOTPAHHUKH;
YMETh OIIEPUPOBAThH
HOHATUSIMU: IBH)KEHUE B
IPOCTPAHCTBE, OA00HbIE
(burypsl B IpOCTPaHCTBE;
UCIOJIb30BaTh OTHOLIEHHE
IJIOIIAJEH IOBEPXHOCTEN U
00BEeMOB MOAOOHBIX (GUTYP TIPU
pelIeHNH 3a1a4;

3Hanus:

- OTIEPUPOBATH NOHATHSIMMU:
CIIy4alHBIH OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTD
CJIy4aifHOTO COOBITHS; YMEHHE
BBIYHUCIISITH BEPOSITHOCTB C
HCII0JIb30BaHUEM TpapuIecKuX
METO/IOB; IPUMEHSTH (HOPMYJIBI
CJIO’KEHUS 1 YMHOXKEHUS
BEPOSATHOCTEM,
KOMOWHATOpHBIE (DaKThI U
(bopMyIIbI TP pEIICHUH 3a]1a4;
OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHHE
NPUBOJIUTH TIPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIITNX
YHCceN B IPUPOIHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

- OIEPUPOBATH MOHATHIMU:
TOYKa, MpsiMasi, INIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN

MOHATHI, UCTIONB3YEMBIX B padoTe,
CMOT' OTBETUTH Ha BCe
YTOYHSIOIIUE U JOTIOTHUTEIHHBIC
BOIpochkl. OOyJaroIMiAcs
JIEMOHCTPUPYET 3HAHUS
TEOPETUYECKOTO U MPAKTUYECKOTO
Marepuaia 1o TeMe NpakTHIeCKOn
paboTsbl, onpenaessier
B3aMMOCBSI3UMEX/TY [TOKA3aTEIIMU
3a/1a4uu, Aa€T MPaBUIBHBIAAIITOPUTM
pelLeHusl, onpeaesser
MEXIUCIUIUTMHAPHBIE CBSI3H 10
YCIIOBUIO 3aJaHHUS.
Onenka «4» - «XopoIo»
BBICTABIISIETCS, €CIIM 00yUarouuiics
MOKa3aJ 3HaHUE YI1eOHOTO
marepuana, yCBOMJI OCHOBHYIO
JUTEPaATypPy, CMOT OTBETUTH ITOYTH
MOJIHO HA BCE 33/IaHHBIC
JIOTIOTHUTETbHBIC u
YTOYHSIOILIUE BOIPOCHI.
OOyuaroiuiicst JEMOHCTPUPYET
3HAHUS TEOPETHUECKOTO U
IPAKTUYECKOI0 MaTepualia Mo TeMe
PaKTUYECKOI paboThl, TOMyCcKas
HE3HAYUTEIILHBIC HETOYHOCTH TIPU
pellleHu  3a/1a4, UMes HETIOJIHOE
MOHUMaHKE MEXKTUCITUTLTHHAPHBIX
CBsI3€i MPU MPaBUILHOM BbIOOpE
QITOpUTMA PEIICHUS 3aaHHUS.
Onenka «3» -«yIOBIETBOPUTEIHHOY
BBICTABJIICTCS, €CITU 00yUaAIONTHIICS
B IIEJIOM OCBOMJI MaTepHan
MPaKTUYECKON PabOTHI, OTBETUIT HE
Ha BCe
YTOYHSIIOITUE U IOTTOJIHUTEITLHBIE
Bomnpockl. OOyuarommuiics
3aTPYAHSAETCS C TPABUIILHOM
OLICHKOM IPEIIOKEHHON
3a71a4n,1a€T HEIIOJIHBIN OTBET,
TpeOYIOIINIT HABOISAIINX BOIIPOCOB
TIpernoaBaTelis, BEIOOp aJiropuT™Ma
pelIeHus 3a/1a4U BO3MOXKEH MPHU
HAaBOIAIIUX BOMPOCAX
npenojaasatesns. OueHka« 2y -
«HEYJIOBJIETBOPUTEIHHO»
BBICTaBJISIETCSl 00yYarOIIeMYyCsl, eCIIN
OH IMEET CYIIIECTBEHHBIC MPOOEITHI
B3HAHUSAX OCHOBHOTO y4eOHOTO
MaTepuaia MpakTUIECKON paboThI,
KOTOPBIH MOJHOCTHIO HE PACKPBLT
coJiep’KaHue BOIIPOCOB, HE
CMOTOTBETUTh HAa YTOUHSIOIIUE U
JIOTIOJTHUTEILHBIE BOTIPOCHI.

Orenka
pe3ynbTaTo
B peIICHHS
CUTYaIMOHH
BIX 3a/1a4




yTroJl, CKpeIUBaIOLINECs
npsMble, TapajIeIbHOCTb U
NEePIEHINKYIAPHOCTD MPSIMBIX
U IUIOCKOCTEH, YroJl MEXy
OPSMBIMH, YTOJ MEXITY
IIPSIMOM U INIOCKOCTBIO, YTOJI
MEXY TUIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSMBIMH, PACCTOSTHUE MEXY
IUIOCKOCTSIMH; YMEHUE
UCIIOJIb30BaTh MPH PEILICHUH
3ajja4 U3y4eHHbIe (PAKThl U
TEOPEMBI IIJITAHUMETPUH;
YMEHHUE OIEHUBATH Pa3MePhI
00BEKTOB OKPYKAIOILEr0 MUPA;
OTIEPUPOBATH MOHATHIMHU:
JIBIDKEHHUE B IIPOCTPAHCTBE,
no100HbIE PUTYPHI B
IPOCTPAHCTBE; HUCIIOJIb30BaTh
OTHOILIEHHE TUIOIAAeH
MOBEPXHOCTEN U 00bEMOB
no00HBIX (pUTyp pn
peLIeHNH 3a/a4;
- BBIYHCISTH TECOMETPUIECKHE
BEJIMYMHBI (IJIMHA, YTOJ,
I0IaAb, 00BEM, TUIONIA/Ib
MOBEPXHOCTH ), UCTIONb3Ys
U3y4eHHbIE (POPMYIIBI U
METO/IBI;
- OIEPHUPOBATH MOHATHIMHU:
NPSIMOYTOJIbHASI CHCTEMA
KOOPJAWHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJSIPHOE
IPOU3BEICHUE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
IPOM3BEICHUE BEKTOpA Ha
YHCII0; HAXOJUTH C TOMOIIBIO
U3YYEHHBIX (popmyn
KOOPJWHATHI CePEeINHBI
OTpe3Ka, pacCTOSTHUE MEXTY
JIBYMsI TOUKaMH;
-yMEeThb BBIOMPATh NOIAXOISAIINI
M3YYEHHBIA METOJI JIJISl PEIICHUS
3aaa4u, paCrio3HaBaThb
MAaTEMATUYCCKUC QJaKTLI n

OOyuaromuiics qaér
HEBEPHYIOOLEHKY CUTYallUH,
HEMPABWILHO BBIOMPAET aTrOPUTM
NEUCTBUI.

OrneHka «5» - «OTIIMYHOY»
BBICTABIISICTCS, €CITU 1aeTCs
KOMIUIEKCHAsl ~ OICHKA
IPEeIO’KEHHON CUTYalluU;
JEMOHCTPUPYIOTCS TITyOOKHE
3HAHUS TEOPETUYECKOTO MaTepuaia
U yMEHHE UX MPUMEHSTH;
MOCJIEZIOBATEIHLHOE, IPABUIIBHOE
BBITIOJIHEHHUE BCEX 33/I1aHUI; YMEHHE
000CHOBAHHOM3JIAraTh CBOM MBICIIH,
JenaTh He0OXOIMMBbIE BHIBOJIBI.
Onenka «4» - «XopoIo»
BBICTABIISIETCS, €CITU J1aeTCs
KOMILICKCHAsI OIICHKA
IPEJIOKEHHON CUTYaIHH;
JIEMOHCTPHUPYIOTCSl TITyOOKHE
3HaHUS TEOPETUYECKOTO MaTepuasia
U YMEHHUE HUX MPUMEHSTH;
MOCJIEI0BATENbHOE, IPABUIIHLHOE
BBITTOJTHEHHME BCEX 3aJaHUM;
BO3MO>KHBI €TMHUYHBIC OLTHOKH,
UCTIPABJISIEMbIC CAMUM
CTYACHTOMIIOCIIC 3aMEYaHHUSI
IperoaaBaTess; yMeHUE
000CHOBAHHO HM3J1araTh CBOU
MBICITH, JIeIaTh HEOOXOIUMbIS
BBIBOJIBI.

Ornenka«3»- «y0BJIETBOPUTEITHHOY
BBICTABJISIETCS, €CIIU CTYIEHT
JIEMOHCTPHUPYET 3aTPYIHEHUS C
KOMILIEKCHOW OLIEHKOU
MPEUIOKEHHON CUTYALINH;
HEMOJIHOE TEOPETHIECKOE
000CHOBaHuUE, TpedyrolIee
HaBO/IAIIMUX BOIIPOCOB
MIPETIOaBATEIIST; BBITIOTHSICT
3aJaHus TIPU TOJICKa3Ke
TIPETIOIaBaTels; 3aTPYAHSICTCS B
(dhopmynupoBke BbIBOAOB. OlieHKa
«2» - «HEYIOBJIETBOPUTEIILHOY
BBICTABIIACTCS, €CIU JlaHa
HeNpaBUIIbHAS OIICHKA
MIPETIOKEHHOM CUTYAIHH,
OTCYTCTBYET TEOPETUUECKOE
000CHOBaHHE BBITIOJHEHUS
3aJaHUMN.

OrneHka «5» - «OTIIMYHO»
BBICTABJISIETCS, €CJIM 00 yJarOIIHICS
BBINOJIHUJ paboTy 6e3 ommnboK 1
HEJI0YETOB, JOIYCTHII HEe Ooee

OreHka
pE3yJIbTaToB
u
IMUCHbMEHHO
TO ormpoca




MaTeMaTHYEeCKUEe MOJICIIH B
HPUPOIHBIX U 0OLIECTBEHHBIX
SIBIICHUAX, B HCKYCCTBE; YMEHHE
NPUBOAUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITHH
POCCHUICKON U MUPOBO
MaTeMaTHYECKOH HAyKH

YMETh POBOJUTH
uccienoBanue QyHKINU;
-cBOOOIHO OTIEPUPOBATH
HOHSTUSMU: YSTHOCTH (DYHKITHH,
NEePHOIUYHOCTD (DYHKIIHH,
OTPaHWYEHHOCTH (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIUH,

IKCTpEeMYM (YHKIIUH,

- BIIQJICTh 3HAHUSIMH
MOHATUMHOTO amnmnapara:
JBUKCHHE, TTaPAJUICITbHBINA
MEPEHOC, CHMMETpPHUS Ha
IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IPeoOpazoBaHue
no106us, mo100HbIE PUTYPHI,
YMETh pacrio3HaBaTh PaBHBIC U
1o 100HbIe PUTYPHI, B TOM
YHCIIe B IPUPOJIC, HICKYCCTBE,
aApPXUTEKType; YMETh
HCIIOJIb30BATh T€OMETPUUECKUE
OTHONICHHUS, HAXOAHTh
TeOMETPUUYECKHE BETHUHNHBI
(TMHA, Yrou, TUIOIIAIb,
00beM) TP PEIICHUHU 3a/1a4 U3
JIPYTHX y4eOHBIX MPEIMETOB U
W3 peaIbHOM )KU3HH.

OJTHOTO He/loueTa.
Ouenka «4» - «Xopouio»
BBICTABJISIETCS, €CITA 00 y4aroIuiics
BBITTOJIHWIJI PabOTy MOJHOCTBIO, HO
JIOTYCTUJI B HEH He OoJiee 0JTHOM
HErpyOoi OIMOKH U OJTHOTO
HEJ0YeTa, WK He 0oJiee IBYX
HEJIOYETOB.

Onenka «3» -
«YIIOBJIIETBOPUTEILHOY
BBICTABIISICTCS, €CITH 00y AFOLIHIACS
MIPABUIILHO BBITOJIHWII HE MeHee
TIOJIOBHHBI paboThI W
JOMyCTUII HE Ooyiee JBYX rpyObIX
omnOOK, WId He 0ojiee OOHOM
rpy0oii u oHON HErpyOoil OINOKH
¥ OJIHOTO HEJo4YeTa, Wik He Oojee
JBYX-TPEX HETpyObIX OIMOOK, HIIH
OJIHOI Herpy0Ooil omMOKH U Tpex
HEJIOYETOB, HJIH TIPH
OTCYTCTBUHUOIIMOOK, HO TIPU
HAJIMYUU YeTHIPEX-TISITH HEJI0YETOB,
TUIOXO 3HACT TEOPETUUCCKUI
MaTepHal, JOMyCKaeT UCKAKEHUE
(hakToB.

Orenka «2» -
«HEYIOBJICTBOPUTEILHOY
BBICTABIIICTCS, €CITU 00YYaIOITUIICS
JOIYCTHJI YHCJIO OIIUOOK U
HE/I0YETOB, IPEBOCXO/SIIEE HOPMY,
IPU KOTOPOH MOXKET OBITh
BBICTABJIEHA OIEHKA «3», WU
€CJI TIPABHJILHO BBIMIOJIHUI MEHEE
TTOJIOBHHBI

paboTHI.

5. TumoBble KOHTPOJIbHBIE 3aJaHUS UJIH UHBIC y‘lEﬁHO'MeTOI[I/I‘-leCKI/Ie MaTepuaJjbl,
HQOGXOIII/IMBIE AJIsA OHCHUBAHUA CTCIICHHU C(l)OpMPlpOBaHHOCTI(I KOMIIeTEHIIMH B nmpouecce

OCBOCHUS Y4eOHOM M CIUTIIUHBI

Kommrext KOHTPOJBbHO-OLUCHOYHBIX CPCACTB BKIOYACT B cebs neaarorudeCKmue
KOHTPOJIbHO-U3MCEPUTCIIbHBIC MAaTCPUAJIbI, TPECAHA3HAYCHHLIC TSI ONIPCACIICHUA COOTBCTCTBUA (I/IJ'II/I
HeCOOTBeTCTBI/ISI) HHIWBHUIYAJIbHBIX O6paSOBaTeJ'H)HI)IX }IOCTI/I)KCHI/II\/’I OCHOBHBIM II0OKa3aTCJIAIM
PE3YyIbTAaTOB IOATOTOBKH.

K OK3aMCHY JOITYCKAar0TCA 06yqalom1/1ecs1, CAaBUIMC MPAKTUYCCKUE 3aJaHUA.
OKk3aMeH IMPOBOAUTCH IO PACTIMCAHHUIO CCCCHUU.

5.1. IlepeyeHb BONPOCOB /ISl MOATOTOBKH K 3Kk3ameHy (1 cemecTp)



10.
11.
12.

~ow

1 Kopau u crenenu. KopHu HaTypallbHOM CTENEHW M3 4YMCIIa U UX CBoMcTBa. CTemeHu C
paIMoHaIbHBIMU TIOKA3aTeNsIMU, UX CBOMCTBa. CTENeHU ¢ JEHCTBUTENLHBIMU MTOKA3aTEISIMU.
CBoiicTBa CTENEHU C ACHCTBUTEILHLIM IIOKA3ATEIEM.

Jlorapudm. Jlorapucpm uymcna. OcHOBHOE JorapuMuUecKoe TOXKIECTBO. JlecsThuuHbIe U
HaTypainbHble Jorapudmsl. [lpaBuna peiictBuii ¢ norapudmamu. Ilepexon k HOBoMy
OCHOBAHHUIO.

[IpeobpazoBanue  anreOpanueckux  BolpaxkeHuil.  I[IpeoOpa3oBanue  palroOHalIbHbIX,
UPPAaIMOHATLHBIX CTETICHHBIX, TTOKA3aTEIbHBIX U JIOTAPHU(PMUICSCKIX BBIPAKCHHIA.

Panuannas mepa yria. BpamartenbHoe asuxenue. CHHYC, KOCUHYC, TAHT€HC U KOTaHTEHC
qucia.

OcHOBHbIE TPUTOHOMETPHUUYECKHE TOXAECTBA, (Gopmyinbl npuseneHus. CHUHYC, KOCHHYC U
TAHTCHC CYMMBI U pa3HOCTH JBYX yrjioB. CHHYC W KOCHHYC ABOWHOTO yria. DopmMyibl
noysioBuHHOro  yria. IlpeoOpazoBaHuss CyMMbl TPUTOHOMETPHUYECKMX  (YHKIMHA B
MIPOM3BE/ICHNE U MPOU3BEACHHS B CyMMY. BbIpakeHHEe TPUTOHOMETPUIECKUX (PYHKIIHIA uyepe3
TaHT'eHC I[IOJIOBUHHOrO aprymeHTa. I[IpeoOpa3oBaHus MNPOCTEHIIMX TPUTOHOMETPUUECKHX
BBIPAKCHUM.

[Ipocreiime TpUroHOMETpUUECKUE ypaBHEHUS. PelieHrne TpUroHoMeTpUIeCKUX YpaBHEHUN.
[Ipocreiinme TPUTOHOMETPUYECKHUE W HEPABCHCTBA. APKCHHYC, apKKOCHHYC, apKTaHTEHC
qucha.

Oynknun. O6iacTh onpeneNicHNus 1 MHOXKECTBO 3HaYeHUH; rpaduk (QyHKIMH, TOCTPOCHUE
rpadukoB pyHKUIMN, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMHU.

CpoiictBa  (YHKIIMM:  MOHOTOHHOCTh,  YETHOCTh,  HCUETHOCTh,  OTPAHUYCHHOCTD,
NepUOANYHOCTh. [IpoMexyTku Bo3pacTaHus U YObIBaHUSA, HauOOJblliee W HAMMEHbIIEe
3HAUEHUS, TOYKH JIKCTpemMyma. ['padudeckas mHTeprperanus. [Ipumepsl (yHKINOHATHHBIX
3aBUCHUMOCTEH B peajibHBIX MPOIECCaX U SBICHUSX.

OoOpatabie (yHkimu. OOnIacTh ompeneicHuss W O0JIACTh 3HAYCHHWA OOpaTHOW (YHKITUH.
I'paduk obpaTHOIl DyHKIUU.

Omnpenenenns GyHKINN, X CBOHCTBA U TPa(UKH.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKITHH.

[IpeobOpazoBanust rpadukoB. [lapannenbHbIi TEPEHOC, CUMMETPHUS OTHOCHTEIBHO Ocei
KOOpJIUHAT M CHMMETPHUS OTHOCHUTEIbHO Haudaja KOOPAMHAT, CUMMETpPUS OTHOCUTEIHHO
MPSIMOH Y = X, pacTsHKCHHE U C)KaThE BIOJIb OCEH KOOPIMHAT.

5.2. [lepeuyeHs BONMPOCOB /IS MOATOTOBKH K IK3aMeHYy (2ceMecT)

IIpumepsl HMCIIONB30BaHUSA MPOU3BOJHOW JUIS HAXOXKACHUS HAWIYYIIEro peuieHus B
NPUKIAJHBIX 337a4ax. BTopas mpou3BojiHas, ee TeOMETpUUYECKU U (PU3NYECKHHA CMBICIL.
[IpumeHnenrue TPOU3BOAHOM K HCCIAEAOBAaHUI0 (YHKIMH M TOCTPOEHUIO TpaduKoB.
HaxosxneHue ckopocTu Juts Iporecca, 3a1laHHoro (opMysioi 1 rpadukoMm.

[TepBooOpa3zHas u uHTerpan. [IpumeHeHHe OMpeeNIeHHOr0 MHTErpajia JUuisl HaXOXKIACHUS
wIomaau KpuBoiuHelWHoW Tpaneuuu. Popmyna Heriorona—IJleii6numna. Ilpumepst
PUMEHEHHUS UHTerpaia B (PU3HKE U TEOMETPHUH.

PaBHOCWIIBHOCTB ypaBHEHUN, HEPABEHCTB, CUCTEM.

PannoHaneHbIe, MppalOHANIbHBIE, MTOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS H
cucteMbl. OCHOBHBIE NMPUEMbI UX pelleHus (pa3iokeHue Ha MHOXKUTENH, BBEJAECHHE HOBBIX
HEM3BECTHBIX, MMOICTAHOBKA, TPAPHUECKUI METOT).

PauyonanbHble, MppallMOHAIbHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA.
OcHoBHble TpHeMbl UX pemieHus. Vcnonb3oBaHue CBOMCTB M rpapukoB (YHKIUN HpH
pelIeHNH ypaBHEHUH U HepaBeHCTB. MeToJ] uHTepBajoB. M300paxeHne Ha KOOpJUHATHON
IIJIOCKOCTH MHOYKECTBA PEIICHWIM YPABHEHWW M HEPABEHCTB C JBYMs IIEPEMEHHBIMH U UX
CUCTEM.

Bepmunbl, pebpa, rpanu MHororpaHHuka. PasBepTka. MHororpanusie yribl. Beimykibie
MHoOrorpaHHuku. Teopema Diinepa.

[Tpusma. [Ipsimas u HaknoHHas npusma. [IpaBuibHas npusma. [lapannenenunen. Ky6.



8.
9.

10.
11.

12.
13.

14.

[Tupamupa. [TpaBunbHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

CummeTrpun B KyOe, B MapayiesienuIie/ie, B MpU3Me 1 MUpaMUje.

Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.

Humuaagp U koHyc. YceueHHbI KoHyc. OCHOBaHME, BBICOTa, OOKOBas IOBEPXHOCTD,
oOpa3yromas, pa3Beprka. OceBble CeUeHUS U CEUCHUS, MapalieIbHbIe OCHOBAHHUIO.

O0bem u ero u3mepenue. MaTerpansHas hopmyina oobema.

Qopmynbsl  00bema Ky0a, NPSIMOYTOJILHOTO Mapajulefienuiena, MpPU3Mbl, LHUIUHAPA.
®opmynbl o0beMa upamMuabl U Konyca. @opmylibl IIIOMIAAM TOBEPXHOCTEN MIIMHIIpA U
koHyca. ®opmysbl 00beMa mapa U miomanu chepsl.

[Tomo6wue Ten. OTHOMIEHUS TUIOMIAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.

OueHuBaHue pe3yibTara sK3aMeHa o aucuuminae «MaremaTtuka» (1cemectp)
OCYIIIECTBIISIETCS] B COOTBETCTBUH CO CIEAYIOIUMHU PEKOMEHIAIUSIMHU:
B CJIy4ae TPOXOXKACHHS aTTECTallud B MUCHbMEHHOW (GopMe 3aJaHHe CUYUTACTCS BBIMOJHEHHBIM

BEPHO,

€CJIM CTYIEHT BbIOpan MpaBUJIbHBIA IMyTh PEHICHHs, U3 MHUCbMEHHON 3allMCH PELICHUs

IIOHATEH X0/l €r0 PacCyKJAEHUH, II0Jy4eH BEPHBIN OTBET.

HJ’IH MOJIYUYCHHUA OTMCTKHU «3» AOJDKCH IIPaBUJIbHO BbLIIIOJHHUTL HC MCHEC 6-7- SaﬂaHHﬁ.

OtMmeTKa «4» BbICTaBISIETCS TP BINOIHEHUU §8-9 3ananuii. OTmerka «5» ctaButces 3a 10-11 BepHO
BBINOJIHEHHBIX 33JaHUH.

Bapuanr 1
37 - 14
1)Ynpocrute BeIpaxkenue : % ba
dx+22
x— = 6
3

2) Haiinute KOpeHb ypaBHEHUS:

3)

4)

5)

6)
7)
8)

log, 25+10g, 0,64
Brraucaure: Y Y

3
Sx—x <0

Permmte HepaBeHcTBO X+ 2

Pemmnre ypaBHEHME Zsin x— v@ =0

1
3?{+1IJ.2 .

Pemnre HepaBeHCTBO 27
2.5 48" Z202-15x

625lugj‘-‘.l'l_lil _9. 319%5
BbrumcinTe 3HaYEHNE BHIPAKEHHS

Pemmre ypaBHeHne

9) Pemnte ypaBHeHHE 107~ ?(m) —30=0

3cos(m—B) +sin(5+ )

10) HaiiuTe 3HaYCHUE BBIPAKCHHUS cos(f +3m)

12

11) Haiinmute 3HaueHHE BHIPAKESHUS sin® 37° +sin® 127",

Bapwanr 2



2.5 08
1) Vmpocrute BeIpaxeHue # 3 AR

5
2) Beruucnure 0,00001. 32 .

3) Boruncnure lg 00-1g 0.5

x+1 =0

—- =
4) Pemnre HepaBeHcTBO X —4X

5) Pemure ypaBHeHue f3tgx+1=0 .

1 U?.ﬂ—?{ < L

6) Pemunre HepaBeHCTBO 100 |

loger _ _
7) Pemure ypaBHeHHE 4.5 77 =12x-15

10% =710 ) ~30 =0

8) Pemute ypaBHEeHHE

logygd _ 1'3'5'12"«Ifg
9) Brruuciure 3HaueHue BbIPAXXCHUA 315 144

3cos(m— B) +sin(5 + B)

10) HaiiguTe 3HaYEHNE BBIPAKCHHS cos(B +3m)
12

11) HaiiguTe 3HaYEHNE BBIPAKCHHS sin® 37° + sin® 127",

OneHuBaHue pesynpbTara »53K3aMeHa 1m0 jgucnumimHe «Matemaruka» (2 cemecTp)
OCYILIECTBIISIETCS B COOTBETCTBUU CO CIEAYIOIMMHU PEKOMEHIAIUSAMMU:
B ClIy4ae NPOXOXKIACHMsI aTTeCTallud B NMUCbMEHHOW (opMe 3aJjaHHe CUUTAETCS BBIMOJIHEHHBIM
BEPHO, €CIIM CTYJEHT BbIOpajl MpaBWIIbHBIM IMyTh pELICHHs, W3 MUCbMEHHOW 3allMCH peIleHUs
MOHATEH X0/l €r0 PacCyXJEHUH, IIOJy4EeH BEPHBIN OTBET.

JUid momydeHuss OTMETKM «3» JIOJDKEH IPaBWJIBHO BBINIOJIHUTH HE MeEHee 4- 3aJaHuil.
OtMeTKa «4» BBICTABIISIETCS TIPH BBIMOJTHEHUU 5-6 3amanuii. OTMeTKa «5» CTaBUTCA 3a 6-7 BEPHO
BBITIOJTHEHHBIX 3a/1aHUH.

Bapmnanr 1

1. Ha PUCYHKE U300paKeH rpaux ¥ = J LX) HPOM3BOTHON
byHKIIUN Flx), ornpeneneHHol Ha uHTepBaie (—3; 19). Haiinute konmyecTBO TOUEK

MakcuMyMa () yHKIHH flx), NpHHAJIEKAIUX OTpe3Ky [—2; 15].



N\
AN/ \ A\)

25
y=—+x+23
2. Haiinute Touky MUHUMYMa (QYHKIUH x .

Q .
3. Haiigute npousBoanyro GyHKIuu V¥ = 105" —sm x

4. Ha pucynke n306paxensl rpabuk QyHKun * f (x] U KacaTellbHasg K HEMY B TOUKE
Xo. Halinure 3HaueHne NpOU3BOHOM B TOUKE Xo.

X
o

S

o
—
B -

5. B mpsmom napasuienenunesne cTOpoHbl OCHOBaHMS paBHBI 2 ¢cM U 8 cM, 00pa3yroT
yron 30° . HaifTi MOJHYI0 MOBEPXHOCTH MApaIUIENCIHIE, ClIH ero GOKoBas
oBepxXHOCTh paBHa 200 eM?.

6. B npaBuiibHON ueTelpéxyronbHoi nupamuae SABC/] Touka O-1ieHTp OCHOBaHus, S —

BepmnHa, SB = 13, AC = 24. Haiinurte mymmny otpeska SO.

7. Haiinute o0beM V yacTu KOHyca, H300paKEHHON Ha pUCYHKE. B oTBeTe ykaxkuTe Va"f r
=

Bapuanr 2



1. Ha PHCYHKE u300pakeH rpadux ¥ =[x — HPOU3BOIHON
GbyHKITII ! li*j'f;]--OHpe;[eJIeHHof/i Ha uHTepBane (—3; 19). Haiigure KOMUYECTBO TOYEK

MakcuMyMma QyHKIIHH ! '(I )y MpUHAISKAIUX OTpe3Ky [—2; 15].

YA 3 =1f"x)
"\
/ \ N
1
- 0l 1 lﬁ
AN \ N\ |/
AN 4 \/
RERE
25
y=—+x+123
2. Haiinure Touky MUHUMYMa QYHKIIAN X .

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

4. Ha pucynke nuzo0paxensl rpapuk GyHkuuu ¥ = S{x) U KacaTellbHas K HEMY B TOUKE Xo.
Haiinnre 3Ha4eHne NPOU3BOJHOM B TOUKE Xo.

y.* l

N

5. B npaBuinibHOI ueTsipéxyronbHoi nupamuge SABCJ] Touka O — LeHTp OCHOBaHuUS, S —
BepmuHa, SO = 8, B/l = 30. Haiigute 6oxoBoe pedpo SC.

6.ABCDAB;C1D; — npaBuibnas npusma. AB = 6cm, AA1= 8cm.Haiitu yron mexay npsMbIMU
AA; u BC; nnomaas noJiHON MOBEPXHOCTU TPU3MBI.

7.Haiinute 00beM V yacTu HWIMHAPA, U300pakeHHON Ha prCcyHKe. B oTBeTe ykaxure V/m .




3.2 Tekymuii KOHTPOJIb YCIIEBAEMOCTH
BXxoaH01 KOHTPOJIb 3HAHUU

Bapuanrt 1
Ne 1. BBIOJIHUTE O€HCTBUA:

2at+2B 1 1
B a—B a+s >

No 2. Pemnth ypaBHEHUE :
a) 4—5C3x+25)=3x+95
6) 7X°+9x+2=0

Ne 3. Pemunthb cuctemy ypaBHEHUH :

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

6) [P—-y=-1
+y=1

Neo 4. Peminth cucteMy HEPABEHCTB :
2x—1 20
{15 —3x =20
No 5. Pemiuth HEpaBEHCTBO
3 -2x-1<0
Ne 6. HOCszOI/ITB rpaduk QyHKINH
y=-x"+6x-5
Neo 7. Pemnts 3amauy: Anapeit crapuie Ouera Ha 4 roaa, a Oner crapiie bopuca B 1,5 paza.
Bwmecte um 36 net. CKOIBKO JIET KaXXI0MY U3 HUX ?

Ne 8. Haiitu cymMy N nepBbIX WieHOB apupMeTnyeckoit nporpeccun 6, 3, 0, -3, ..., ecnu
n=14.

Bapuant 2
Ne 1. BBITTOJIHUTE OeHCTBHA:
Xty X _ Xy
2 -5 )
Ne 2. Pemnts ypaBHEHUE™
a) 4x—5,5=>5x—-3(2x-1,5)

6) 5x°-8-4=0
Ne 3. Pemnth cuctemy ypaBHEHUH :

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

6) |x¥*— 4y =5
+y=4
Ne 4 -Peminth cucreMy HEPABEHCTB :
4x+2 <0
717—2x =20

Ne 5. Peminth HEpaBeHCTBO



22+ 5x-3>0

Ne 6. HOCTZpOHTL rpaduK GyHKIUU

y=-x"-2x+3

Ne 7. Pemunts 3anauy: BoBa crapime Apréma Ha 3 roja, a Aptém crapiue Asekces B 2 pasa.
Bwmecte um 33 rosa. CKOJIBKO JIET KaXJ0OMY U3 HUX ?

Ne 8. Haiitu cymMmMy N mepBbIX WieHOB apupMeTrnueckon nporpeccun 16, 13, 10, 7, ..., ecnu
n=11.
Kputepun onieHKH KOHTPOJIBHON pabOThI
3ananus basibt [Ipumeuanue
1-8 10 Kaxx b1t mpaBuiibHBIN OTBET 1 Oayun

MakcumanbHbIN 0at 3a padoty — 10 6ammoB

IIIxana mepeBoja 6AIJIOB B OTMETKH

TMETKa Yucno 6am1oB, HEOOXOAUMOE ISl TOITYYEHHUSI OTMETKH
« 5» (OTIMYHO) 10-9
« 4» (xoporio) 8-7
« 3» (yIOBJIETBOPUTEIHHO) 6-5
« 2 « (HEYJJOBJICTBOPHUTEIIBHO) MeHee 5

Brluncnenue 3HaueHull BBIDAKECHNUM. YPAaBHEHUSI W HEPAaBEHCTBA.

[lenb: mpoBepka 3HAHUM M MPAKTUUECKUX YMEHUH OO0YyYaroIIMXcs.

Al. Beraucaure:

1 BapuaHT
O,725+0,6+7+;(1)
-0,25.
1 3 0,25

0,128-6——-0,0345: —
4 25

A2. Pemiuth ypaBHEHHUS:

1) 2x* +5x-1=0:  2)3x*=x; 3) 4X2_1—3X4+2:1.
Bl. Peminte HepaBeHcTBa:
1) 4-2x<1-(4x-1); 2) éx_lzo.
2x+5y =15
B2. Pemuth cucremy ypaBHEHMIA: .
X—-2y=3
C. Pemite ypaBHEHUS:
1) 5-(x—=1)? =3-4x+5x"; 2) VXx+2=X.
2 BapuaHT
0,425+ 0,9 +l + i1 1
Al. Boruncnure: 3 40 220 -—.
05-1°-0023: = 4
5) 25
A2. Pemiuth ypaBHEHHUS:
1) 4 —5x—6=0: 2)-3x’ =x; g X1 X+2_,.

Bl. Pemutes HepaBeHcTBa:

D21-x)>5x—-(3x+2); 2) c

3 6

2x+1

>0.




. X+5y=15
B2. Pemuth cucreMmy ypaBHEHMIA: .
3X—-2y=-6
C. Pemmre ypaBHeHus:

1) 5-(x+2)* =3-4x+5x*; 2) Jx-11=x.

Kputepun o1ieHKM KOHTPOJIBLHOW PabOThHI

Samanus bamer [Ipumeuanue
Al —-A2 4 Kax b1l mpaBuiibHbIN oTBeT | Gamn
B1- B2 6 Kaxxp1ii mpaBuIbHBIN OTBET 2 Oasuia
C 6 Kax el mpaBIIIbHBIN OTBET 3 Oayuia

MakcumanbHbIi 0amt 3a padoty — 16 6amios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

TMETKA Yucino 6amtoB, HEOOXOAUMOE ISl TIOTYYCHUS! OTMETKH
« 5» (OTIMYHO) 16 - 15
«4» (xopouio) 14 - 13
« 3» (yIOBJIETBOPUTEIHHO) 12-10
« 2 « (HEeYAOBJIETBOPUTENIHHO) meHee 10

CaoticTBa QyHKIIMI U UX TpaduUKH.
[lenb: mpoBepka 3HAHUM M MPAKTUUECKUX YMEHUH OO0YyYaroIIMXcCs.

1 BapuaHT
Al. Kako# u3 rpaukoB, H300paeHHBIX Ha pucyHkax 1) —4) 3amgaer QyHKIUK
AR b

y Y“
i NN g

x T

A)1).5)2)B)3)I) 4).
A2. Haiinute obnactb onpenencuus pynkuun Y = V4xX-1

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




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

a) o0nacTh onpeneneHus QyHKIUY, 5

0) HynH QYyHKITUH; N

B) IPOMEXYTKM  ITIOCTOSIHHOTO  3HaKa T
byHKINY; / :

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

1) IPOMEXYTKH MOHOTOHHOCTH;

€) HanOoJIbIlIee U HAMMEHbBIIICE 3HAUCHUS 4

byHKIUY; 5

) 001acTh 3HaYCHUHN (QYHKIIUH.

A4.Cpenu 3a1aHHbIX GYHKINN YKKUTE

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

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

2 BapuaHT

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

¥
I
|

X X

v

¥
A)1). b) 2). B) 3).

A2. Haiimute obnacts onpeaeneHust QyHKIUH Y =

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

I) 4).

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

a) 0051acTh ompeneaeHus] PyHKINH;

0) Hy1M QyHKIMH;

B) IPOMEXKYTKH TOCTOSSHHOTO 3HaKa

GbyHKIIY;

') TOYKH MaKCUMyMa U MUHUMYyMa

N OB O

GbyHKIIY;

1) TPOMEXYTKH MOHOTOHHOCTH;

€) HauOOoJIbIIICE M HAMMEHBITICE

3Ha4YCHUS (QYHKIINH,

) 00J1acTh 3HaUEHUH (QYHKIMH.

A4. Cpenu 3a1aHHBIX QYHKIIMA YKOKUTE HEYETHBIC.

) y=22 2 y=§; 3) y=5x.

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




B. Haiigure oGnacts onpeneneHust QyHkouu y =

2+ x?

X(x—5)

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

Kputepuu o1ieHKM KOHTPOJIBLHOW PabOThI

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

MakcumanbHbIi 0amt 3a padoty — 15 6amios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

OTmeTka Yucno 6amioB, HEOOXOAUMOE ISl TIOTYYCHUSI OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIILHO) 11-10
« 2 « (HEeYAOBJIETBOPUTENIHHO) meHee 10
OTBETHI K 33/IaHUSIM
1 Bapuanrt 2 BapuaHTt
Al |B)3 A)l
1 b) x<3
A2 |B)x> 1
a) xe[-3:5]; 6)-2; 4; B) y> 0 mipu a) xe[-3;4];6)-2; 1;8) y> 0 mpu
xe(-2;4); y<O0mpu xe[-3,2)U(45]; | xe[-3,-2)u(L4]; y <0 mpu xe(-2;1);
DxXmax = 0,2; Xmin = 1; 1) 1 npu I)Xmax = 2; Xmin = - 1; 1) ¢ 0 npu
A3 e[-30]ult; 2]; d ¥ mpu xe[02]u[2;5]; | xe[-1;2]U[3;4]; ¢ ¥ npu
€) Yuans = 03 Y namn = - 1; xe[-3-1]u[23];
x®) ye[-16]; €) Yuans = 25 ¥ vamu = = 3
) yel-3:2];
A4 | B)1 B) 2)u 3)
B |x=#0;x=1,; x#0;x#5 ;
y=xX—4x+3=(x-2)°"-1 y=xX—2x+1=(x-1)°
1)xe R; 2) ye[—1;+oo]; 3) byuknus 1)xe R; 2) ye[—0;+ oo]; 3) pynkums
oOuiero Buaa; 4) y > 0 npu oOuiero Buaa; 4) y > 0 npu Bcex x Kpome
¢ xe(-01)u(3+0); y<0mnpu xe(l;3); 1;5) ¢ T npu xell;+o);
5 ¢ T npu Xe[2;+oo); $ 4 mpu b 4 mpu Xe(—oo;l];
xe(—o0;2];

CreneHHas U NoKa3aTejbHasi PyHKUMU

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

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

3. PemnTh nppanroHaIbHOE HEPABEHCTBO:

V25 —x2 > 4.

4. CpaBHUTD yuCHa :

oo8




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

a) (§)2X+1 S 1’
6)9* +3*~ 12 > 0.



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

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

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

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

AS. Pemnte HepaBeHcTBO logz(4—2x) =1

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

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

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

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

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

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

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

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

Kpurepuu o1ieHKH KOHTPOJIbHON paboThI

3aganus ‘ Bamner ‘ [Tpumeuyanune




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

MaxkcumanbHbiil 6aiu1 3a paboty — 12 GannoB

[IIxana nepeBona

OaJUI0B B OTMETKHU

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

OTBeThI K KOHTPOJIbHOH paboTe

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

KonrpoJjbHas Touka Ne2
Tpuronomerpuyeckue npeoOpa3oBaHUsI BBHIPAKEHUH.

enp: mpoBepka 3HAHWN M MPAKTUYCCKUX YMEHUH OOYJaroIIMXCS.

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

Puc 3

Puc 4



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

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

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

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

C. JlokaxxuTe TOXKIECTBO:
2sin® «

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

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

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

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

C. JlokaxXuTe TOXKIECCTBO:




2cos’ o -tgo
sin® ¢ — cos® &«

=-1g2a

Kputepuu o1ieHKM KOHTPOJIBHOW PabOThHI

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

MakcumanbHbIi 0amt 3a padoty — 11 Gamios

[IIxana nepeBoja 6AJJIOB B OTMETKHU

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

OTBeThI K KOHTPOJIbHOMN paboTe

1 Bapuant 2 BapuaHnt
Al 103 3) V3
2

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

4 4

KonTposabHas Touka Ne3
UccnenoBanne (QpyHKIMHM C TOMOIIbIO MPOU3BOIHOM.

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

VYposens A.

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

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

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

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

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



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

byHKINN.
Yposens C.

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

2 BapuaHT
VYposens A.

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

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

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

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

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

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

rpaduxk.

Kputepun o1ieHKM KOHTPOJIbHOW PabOThI

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

MaxcumanbHblil 0ani 3a padory —9 Oanos

[IIxana mepeBoa 6AIJIOB B OTMETKHU

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

OTBeTHI K KOHTPOJIBHOMN paboTe

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




r.-3,5. 1

A4 A.g.
BS $ T npu Xe(—oo;—l]u[l;+oo); b v ¢ T npu Xe(—oo;—l]u[1;+oo); ¢ ¥ mpu

npu Xe[—l;l]; XG[—lil];
AY Ay

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

KonTpoabHas TouxaNed
O0BbEMBI MHOIOTPAHHUKOB.

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

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

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

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

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

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

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

Yposens B.

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

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

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




2 BapuaHT

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

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

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

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

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

Kpurepuu olieHKH KOHTPOJIbHON paboThI

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

MakcumanbHbIi 6armi 3a padoty — 15 6annoB

[Ikana nepeBoaa OaJIOB B OTMETKHU

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

OTBeTbI K KOHTPOJILHOH paboTe

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




Ad4 |a a

A5 |6 6

A6 |6 6

B7 |96 cm® 300 cm®

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

6.TpeGoBaHus K yCJI0BHSAM peaju3anuy padoyeii nporpaMMbl JUCHUILINHBI

6.1. O6mecucreMHbIe TPeOOBAHUS
duexkTpoHHass uHGopManMOHHO-00pa3oBaTeabHas cpena PI'bOY BO «KUI'Y»

Kaxnplii o0ydaronuiics B TeUCHHE BCErO Mepuoaa oOydeHus: o0ecreyeH HMHIUBUAYaTbHBIM
HEOTPAaHWYEHHBIM JOCTYIIOM K JJICKTPOHHOW HMH(opMannoHHO-o0pa3zoBarensHol cpeae (DHMOC)
YuuBepcutera w3 000 TOYKM, B KOTOPOM HMeeTcs JOCTylnl K HH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHOMN ceTH «HTepHeT», Kak Ha TeppUTOpUN Y HUBEPCUTETA, TaK U BHE €€.

OynkuuonupoBanne  OMOC  olecmeunBaeTcs  COOTBETCTBYIOLUIMMH  CPEICTBAMHU
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJNIOTUH U  KBanudukauued paOOTHHUKOB, €€
ucnoiap3yrommx U nopjepxkuBapomux.  dynkumonupoBanne  OMOC  cooTBeTCTBYET
3aKoHoaTenbcTBY Poccuiickoit @enepannu.

Anpec odunmanipHOro caiita yauBepcurera: http://kchgu.ru.

Anpec pazmerienus DM1OC ®I'BOY BO «KUI'Vy: https://do.kchgu.ru.

DJ1eKTPOHHO-0MOINOTEYHbIEe CUCTEMBI (3JIEKTPOHHBbIE OHOJINOTEKH)

O HaumeHoBaHuUe T0KyMeHTA ¢ YKa3aHHEM Cpox neiicTBus
PEKBH3UTOB JAOKYMEHTAa
2026-2027 DNeKTpOHHO-0HOIHOTeYHAS cucrema 000
y4eOHBI roj «3HaAHUYM. ot 12.05.2026r.
Horosop Ne 332 36¢ ot 02.06.2026 r. no 11.05.2027r.
DnekTpoHHBIH agpec: https://znanium.com
2026-2027 DNeKTpOHHO-OMOMMoTeuHas  cuctemMa  «JIaHby.

or 11.02.2025r.

y4eOHBIN TOJ Horoop Ne 10 ot 11.02.2025 1. 70 11.02.2026r.

DrexkTpoHHbIH aapec: https://e.lanbook.com
2026-2027 OnexkTpoHHO-OMbOMMoreyHas  cuctema  KUI'V.
y4eOHBIN TOJ [Tonoxxenne 060 Db yTBepkIeHO YUEHBIM COBETOM

ot 30.09.2015r. ITporokomn Ne 1. becepotiiiii
DnekTpoHHbId aapec: http://lib.kchqu.ru
2026-2027 Hannonanwsnas snexrponnas oubdnuorexa (HOB).
yueOnsiii rog | Jorosop Nel01/H3b/1391-11 ot 22. 02. 2023 . beccpounsiii
DreKTpoHHBIH aapec: http://rusneb.ru
2026-2027 Hayunas JJIEKTPOHHAs o6ubnmoreka
y4eOHBIN ToJ «ELIBRARY.RU». JIuneH3noHHOE COTJalieHue .
beccpounsiii

Nel15646 ot 21.10.2016 .

DrekTpoHHbIH aapec: http://elibrary.ru
2026-2027 OnextponHsIii pecypc Polpred.comO630p CMU.

y4eOHBIN ToJ Cornamenne. becrmatHo. beccpounslii

DnekTpoHHBIN anpec: http://polpred.com

6.2. MaTepuaJibHO-TeXHHYECKOE U Y4eOHO-MeToAn4ecKoe o0ecreyeHue TN CIUIIIUHbI

3anaTus IIPOBOOATCA B yT-Ie6HI)IX AYyAUTOPUAX, MPEAHA3HAYCHHBIX IJI IMIPOBCACHUA 3aHSATHN
JICKOHMOHHOI'O MW TMPAKTUYCCKOr'o THIIA, KYPCOBOI'O IMPOCKTUPOBAHUA (BBIHOJ'IHCHI/IH KYPCOBBIX
paboT), TPYNIOBbIX U MHIMBUIYaJIbHBIX KOHCYJIBTALUN, TEKYIIETr0 KOHTPOJS M MPOMEKYTOUHON
arrTeCTallun B COOTBCTCTBUH C pacCllMCaHUCM 3aHITHU 11O O6pa30BaTCHLHOﬁ nporpamMmme. C
OIMMCAaHUEM OCHAILICHHOCTH ay,ZII/ITOpI/Iﬁ MOKHO O3HAKOMHTLCSI Ha cCauTe YHHUBCPCUTETA, B pa3aciic
MaTCpUAIIbHO-TCXHUYCCKOT'O oOecrieueHnss u OCHAII€HHOCTHU O6p3.30BaTeJ'ILHOFO nmpomnecca 1o
azapecy: https://kchgu.ru/sveden/objects/



http://kchgu.ru/
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http://polpred.com/
https://kchgu.ru/sveden/objects/

6.3. HeoOXxoauMbIii KOMILIEKT JIMIEH3MOHHOT0 IIPOrPAMMHOI0 o0ecneveHust

MicrosoftWindows (JIutienszust Ne 60290784 ), 6eccpounas
MicrosoftOffice (JIunensust Ne 60127446), Geccpounas
ABBY FineReader (munien3us Ne FCRP-1100-1002-3937), 6eccpounast
CalculateLinux (Buecén B EPPII Ilpukazom MunkomcBszu Ne665 ot 30.11.2018-
2020), 6eccpounas

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

— Kaspersky Endpoint Security. Torosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpok aeiictus auneHunu ¢ 27.02.2025r. o 07.03.2027r.

6.4. CoBpeMeHnHbIe TpodeccHoHAIBbHBIE 0a3bl JAHHBIX M MHGOPMALMOHHbIE

CIIPaAaBOYHBIC CUCTEMBbI

1.
2.

3.

o

DdenepanbHblil mopran «Poccuiickoe odopasosanue»- https://edu.ru/documents/

Enunas xomnekuus mu@poBbiX oOpazoBareinbHBIX pecypcoB (Emunas kommekmus L[[OP) —
http://school-collection.edu.ru/

bassr qanabIX Scopus unarenberBa Elsevir
http://www.scopus.com/search/form.uri?display=basic.

[Topran  ®enepanbHBIX TOCYAAPCTBEHHBIX  00pa30BATCIBHBIX  CTAHIAPTOB  BBICIIETO
obpasoBanus - http://fgosvo.ru.

denepanbHblil HEHTP UHPOpMaAMOHHO-00pa3zoBartelibHbIX pecypcoB (PLIMOP) —http://edu.ru.
Enunas xomnexuus mu@poBbix oOpas3oBareibHbIX pecypcoB (Emunas kommekmus LLOP) —
http://school-collection.edu.ru.

HNudopmanmonnas cucrema «EnnHoe OKHO JocTyma K oOpa3oBareibHbIM pecypcam» (MC
«Eaunoe oknoy) — http://window/edu.ru.

7. OcobOenHocTH OpraHu3anvu 06p330BaTeJ1bHOFO nmpouecca 1Jist JJuil ¢ OrpaHun4YeHHbBIMU
BO3MOKHOCTSIMH 310POBbA

B ®I'bOY BO «KapauaeBo-Uepkecckuil rocyAapCTBEHHBIH yHHMBEpCUTET MMeHH Y.JI.

AnveBa» CO3/aHbBl YCJIOBUSL [UId IIOJY4EHHUs BBICIIEr0 OOpa3oBaHUs IO 0OPa30BaTEIbHBIM
nporpaMMam 00y4aroIuxcs ¢ OrpaHUUYE€HHBIMU BO3MOKHOCTSAMU 310poBbs (OB3).

CreuunanbHble yclnoBHs i monydeHus obpasoBanuss mo OIIBO oOyuaromumucs ¢

OrpaHMYCHHBIMU BO3MOXKHOCTSIMU 3JI0pOBbsi onpesencHbl «Ilomoxennem 06 o6yuenun smi ¢ OB3
B KUI'Y», pa3menieHHbIM Ha caiiTe YHUBepcuTeTa 1o aapecy: http://kchgu.ru.
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