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1. IMacnopt ¢oH/a 01[eHOYHBIX CPe/ICTB
OcBoeHue copepaHuss yueOHoro rmpeaMmera «MaTemaTuka» obOecrieurdBaeT
JOCTHKeHWe 00yJarIMMUCs CielyIOIIUX pe3yabTaToB:

npeMeTHbIe 6a3oBoro yposus (ITP0):

[1P61. BnameHuve MeToJaMHM [OKa3aTe/bCTB, aArOPUTMAMH peIlleHusT 3a/jay;
yMeHue (OpMYJIMpPOBaTh OfpeJie/ieHus], aKCHOMbI W TeOpeMbl, TPUMEHSITb UX,
TIPOBOJWTH Jl0Ka3aTe/ibHble pacCy K[ eHUs B XO/e pPelleHus 3a/ay;

[1P62. YMeHue oOrepupoBaTh TOHATUSIMH: CTeleHb UWC/a, JIOTapu(Mm YuCa;
yMeHHe BBITIOJIHATL BLIUKMC/EHWe 3HaueHWd U TIpeoOpa3oBaHUsl BBIPDAKEHUH CO
CTereHsIMU U jioraprdMamu, mpeobpa3oBaHus [POOHO-PALIMOHATBHBIX BhIPaKEHHM;

[1P63. YmeHHe oOmepupoBaTh TIOHSATHSMU: PpallMOHAIbHbIe, WppaI[MOHA/IbHLIE,
roKa3aTe/bHble, CTeleHHble, Jorapudmuueckre, TPUTOHOMETPUYECKUe YpDaBHEHUSI U
HepaBeHCTBa, UX CUCTEMBI;

[1P64. YMeHue omepupoBaTh TMOHATUSAMU: (YHKLHMS, HempepbiBHas GYyHKLUS,
TIPOM3BO/HAsA, TiepBooOpa3Hasi, oOrpe/le/leHHbI WHTETpand; yMeHWe HaXOAWUThb
MPOW3BOJHbIE  3/IeMEHTapHbIX (DYHKIMM, WCIO/Ab3ysl CIpaBOYHble MaTepuaJbl;
WCC/e[JoBaTb B TMPOCTEUIMX C/lydyasix (PYHKIMM Ha MOHOTOHHOCTb, HaXOJUTb
Haubosblliie ¥ HauMeHbIlle 3HaueHWs (YHKI[UM; CTPOUTH rpauKyd MHOTOUIEHOB C
VICII0/Ib30BaHMeM arirapara MaTeMaTAuyeCKoro aHasav3a; NPUMeHSATh TPOU3BOAHYIO0 IPU
pelleHUn 3ajlau Ha [JBWKEHWe; pellaTb I[IPAaKTUKO-OPUEHTHPOBAHHbIE 3a7auu Ha
HaubosbllIve ¥ HaMMeHbIINe 3HaueHus, Ha Hax0KJeHue MyTU, CKOPOCTH U yCKOPeHUs

[TP65. YmeHuwe orepupoBaTh TMOHATUSIMH:  paljMoOHa/dbHas  (YyHKIMS,
roKas3aTelbHass (QYHKLOUSL, CTerneHHass (QyHKUUS, JjorapudMudeckas QyHKOuS,
TPUTOHOMeTpUUecKre QYHKLUU, obpaTHble GYHKIUH; yMeHHe CTPOUTh TIpaduKu
W3yUeHHbIX (YHKLMM, WCIO0J/b30BaThb TpaMKu TMpU HW3YyUEHUM T[POL[eCCOB U
3aBUCUMOCTeM, TIpU PpellleHWM 3a/lad U3 JPYTUX YueOHbIX TIpeMETOB W 3ajiau W3
peasibHOM >KU3HU; BbIpa)kaTh (JOPMyJiaM U 3aBUCHMOCTH MEXIY BeTMUMHAMY;

[TP66. YMeHMe pelllaTh TEKCTOBbIe 3a/laud pa3HbIX THUMOB (B TOM 4HC/e Ha
TIPOLEHTHI, I0JIM 1 YaCTH, Ha JIBW)KeHHe, paboTy, CTOMMOCTh TOBapOB U YC/IYT, HaJIOTH,
3a/laud U3 00/1aCcTH yIIpaB/eHUsl JMUHBIMH M CeMeWHbIMU (PMHAHCAMM); COCTaBJISITh

BbIDA’>K€HUS, YPABHEHNSA, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBURO 3d1dUM, UCCJIEA0BATH



TI0JTyUeHHOe pellleHre U OI[eHUBaTh MPaB/oMoA00HOCTb Pe3yJ/IbTaToOB;

[TP67. ¥YMeHue omepupoBaTh MOHATUSIMH: CpegHee apudmeTHueckoe, MejuaHa,
Haubosblllee ¥ HavMeHblllee 3HaueHus, pa3Max, AUCIIepCHsi, CTaHJapTHOe OTK/IOHeHHe
yuc/goBOro  Habopa;, yMeHHWe  W3BJeKaTh, HMHTEPIPeTHPOBaTh  HMH(MOPMAILIUIO,
TIpe/ICTaB/IeHHYI0 B Talb/vijaX, Ha AWarpaMMax, rpadukax, OTpakarol[yl0 CBOMCTBa
peasibHbIX TIPOLIECCOB U SIBJIEHUH; TPeCTaBAsSTh WH(OPMAI[MIO C TIOMOIIbI0 TabuI] U
[yarpaMM; WCC/IeloBaTb CTaTUCTAUYeCKWe [aHHble, B TOM 4YMUC/Ie CIIPUMEeHeHUueM
rpapuueckux MeTOZIOB U 3/IEKTPOHHBIX CPE/ICTB;

[TP68. YmeHue orepyupoBaTh TOHATUSIMU: CAyudaliHbIM OMBIT W Coy4yaliHOe
CcoOBITHE, BEPOSATHOCTh C/IYYalHOTO COOBITHS; yMeHWe BBIUMC/IATH BEPOSTHOCTh C
WCI0/Ib30BaHWEM rpaUueckrux MeTO/I0B; TPUMEHSITb (POpMyJ/bl C/IOXKEHUS W
YMHOKEHUSI BEPOSITHOCTe, KOMOMHATOpHbIe (GakThl U (HOPMYJIbI TIPU PeIleHrH 3a/au;
OlLIeHWBaTh BEPOSITHOCTH peaslbHbIX COOBITMI; 3HAaKOMCTBO CO  C/AydYaliHBIMU
BeJIMUMHAMH; yMeHHe TIPUBOJUTH TPHUMepPhl TPOSBAEHUS 3aKOHa OOMBIIMX UHMCeNn B
TIPUPO/THBIX U 00IIleCTBEHHBIX SIBJIEHUSX;

[1P69. VYmeHWe omepyupoBaTh TIOHSATUSMU: TOUKa, TIpsiMasi, TIJIOCKOCTb,
MPOCTPAHCTBO, [IBYTPaHHBIM YroJ, CKpel[yBarollydecs TMpsiMble, TapasuieJibHOCTh U
MepreHJVKYJISIPHOCTb TMPSMBIX Y TIJIOCKOCTeH, YrOa MeXAYy MPSAMbIMH, YIOJl MEXAy
NpSAMOM M TIJIOCKOCTBIO, YO/l MKy TIUIOCKOCTSIMH, DPACCTOSIHAE OT TOYKH [0
TJIOCKOCTH, PAacCTOSIHWE MeXAY TIPSMbIMHU, PACCTOSIHUE MeXY TUIOCKOCTSIMH; YMEeHUe
WCII0/Ib30BaTh TIPDU pelleHWH 3a/lau  M3y4yeHHble (aKTbl U TeopeMbl TJIaHUMETPUU;
yMeHHe OLleHUBaTh pa3Mepbl 00beKTOB OKPYKaroIl[ero M1pa;

[IP610. YwMeHuWe oOmepupoBaTh  [OHSATHSIMH:  MHOTOTPAaHHUWK, CeueHHe
MHOTOTpaHHUKa, Ky0, Tapasiiesernuriesi, Mpu3Ma, mupaMuja, ¢urypa u MOBepXHOCThb
BpallleHus, LIWINHAD, KOHYC, 11ap, cdepa, cedeHusi (GUTyphl BpailleHus, TJI0CKOCTb,
Kacarotasicsi cepsl, LWIMH/PA, KOHYCa, MJIOMIa/[b [TOBEPXHOCTU MUPAMU/IbI, TIPU3MBI,
KOHYCa, LUJINH/IPa, TJIoljab cdepbl, 00beM Kyba, TpSIMOYTObHOTO Tapasiiesienuresa,
MTUPaMU/bI, TIPU3MBI, LIWJTMH/IPA, KOHYCA, I1apa; yMeHWe u300pa)kaTb MHOTOTPAaHHUKH 1
TIOBEPXHOCTU BpALL[eHUs], UX CeUeHUsI OT PYKH, C TIOMOLLI0 YepTeXKHbIX UHCTPYMEHTOB
Y 3/IEKTPOHHBIX CPE/CTB; YMEeHHe pacro3HaBaTb CUMMETPHIO B MPOCTPAHCTBE; YMEHHe

PAacCIiO3HABATh ITPABU/IbHbBIE MHOT'OT'DAHHUKH;



[TP611 YMeHue oIepupoOBaTh MOHSATHSIMU: JIBW)KEHHE B IMPOCTPAHCTBE, TT0J00HbIe
burypel B TpPOCTpPaHCTBE; WCII0/Ib30BaTh OTHOIIEHWe T/I0laJieli MOBepXHOCTeld U
00beMOB T10/100HBIX (UTYP TIPH peIlieHrH 3a/]ay;

[TP612. YMeHHe BBIUHCISTh reOMeTPUUECKHe BeJTMUMHBI (J/TMHA, YToJl, TUIOMIa/b,
00BeM, TI/IoIa/ib TIOBEPXHOCTH), UCTIONb3Ys H3yUeHHbIe (JOPMYJIbI U METO/IBI;

[1P613. YMeHue orepupoBaTh MOHITUSIMU: TIPSIMOYTOJIbHAsE CUCTeMa KOOpP/WHAT,
KOOpJWHAThl TOUKHW, BEKTOP, KOOPJAWHAThl BEKTOPA, CKa/sIpHOe IIpOM3BeJeHue, yroJ
MeXXy BeKTOpaMH, CymMMa BeKTODOB, IPOM3BeJeHre BeKTOpa Ha YMC/I0; HaXO[UTh C
TOMOIIIbI0 M3y4YeHHbIX (HOPMy/] KOOPAUHAThHI CepeAuHbI OTPe3Ka, PacCTOSTHUE MEXIY
[IBYMSI TOUKaMHU;

[1P614. YMeHue BbIOMpATh MOAXOASIINN U3YUEeHHBIM METO/ /11 PeIlieHus 3a/lauH,
pacro3HaBaTb MaTreMaTHyecKve (PakTbl MU MaTeMaTUUeCKHhe MO B MNPUPOAHBIX U
00IIleCTBEHHBIX SIBJIEHUSX, B UCKYCCTBE; YMeHHe TIPUBOAUTD TTPUMephbl MaTeMaTH4eCKUX
OTKDBITUM POCCHUMCKOW U MUPOBOW MaTeMaTUueCKOW HayKu;

oomue kommerennuu (OK):

OK 1. Beibuparh cmocobbl pellieHUsT 3afiau TIPodecCHOHaTbHOU JesiTeIbHOCTU
TIPYMEHUTEJIBHO K Pa3/IMYHbIM KOHTEKCTaM;

OK 2. Wcrnionb3oBaTh COBpeMeHHbIe CpeZiCTBa IOMCKa, aHa/iu3a U MHTepIipeTaLyiu
vHbopMaluyM, U HH(OpPMaLMOHHble TEXHOJOTWUW [Jjis1  BBINOJHEHWs  3ajay
npo¢eCCUOHA/ILHOM [1eTe/IbHOCTU

OK 3. TlnanvpoBaTb MW peanu30BbIBaTH COOCTBeHHOe TIpodecCHOHaTbHOE W
JTMYHOCTHOE Ppa3BUTHeE, MpPeANPUHUMATeTbCKYH0 AesATe/IbHOCTb B TpogheCCHOHATBbHOU
cdepe, UCMOMB30BaTh 3HAHUS 110 MPABOBOM M (DMHAHCOBOM I'PaMOTHOCTU B Pa3/IMYHbBIX
JKAU3HEHHbBIX
CUTYyaLUsIX

OK 4. 3dderTHBHO B3aMMO/1eHiICTBOBATh U Pa00TATh B KOJIJIEKTHBE U KOMaH/[e

OK 5. OcyuecTtBidgTe YCTHYKO UM T[HMCbMEHHYK) KOMMYHMUKaLMIO Ha
rocy/JlapCTBeHHOM si3blke  Poccuiickoii ®efepaiii € yueToM 0cCOOeHHOCTeM
COL[MAJIbHOTO U KYJIbTYPHOT'O KOHTEKCTa

OK 6. IIposiBiATh IpakJaHCKO-IIAaTPUOTUYECKYHO IO3ULIUI0, [1eMOHCTPUPOBATh

OCO3HdHHO€ TIIoBeJAeHrne Ha  OCHOBe€  TPAAWMIUOHHBIX pOCCHﬁCKHX AYXOBHO-



HPaBCTBEHHBIX [JEHHOCTEeH, B TOM UMCJ/ie C y4eTOM TapMOHU3alMU MeXXHAlMOHAIbHbBIX U
MEKDe/TMTMO3HbIX  OTHOLUEHWH, TIPUMEHATh CTaHZAPThl  AHTUKOPPYILMOHHOTO
TIOBe/leHus

OK 7. CopmetlicTBOBaTh COXpaHEHHWIO OKPY’Kaloll[el Cpefibl, pecypcocOepekeHuro,
TIPUMEHATh 3HaHUS 00 M3MeHeHWM K/MMaTa, TIPUHLIUITEI OepeXX/IMBOTO MPOU3BO/ICTBA,
3¢hPeKTUBHO JeCTBOBATh B ype3BbIUaliHbIX
CUTYyaLUsIX

npodeccuoHanbHble KommereHnuu (I1K):

[IK 1.2. AHa;M3UpoBaTh ¥ pacCYMTHIBaTh MaTeprasbl reoie3n4ecKux CbeMoOK.

[MK 2.4. BpinosiHATb paboThl 10 MPOEKTHUPOBAHUIO U CTPOWTEIBCTBY JKesie3HbIX
Z0pOr, 3eMJITHOT'O M0JIOTHA Y UCKYCCTBEHHBIX COOPY KEHUH.

JIMYHOCTHBbIE, 0CBaUBaeMblie B paMKax NporpaMmMsbl BocniutaHus (/IP):

JIP2. TIposiBnSrOlMKA aKTUBHYH TPa)KJAaHCKYH MO3ULUI0, AeMOHCTPUPYIOLUN
TIPUBEP>KEHHOCTh MPUHLIMIIAM YeCTHOCTH, MOPSAJ0YHOCTU, OTKPBITOCTH, SKOHOMUYECKHU
AaKTUBHBIM Y yYaCTBYIOLIUUA B CTyJ€HYECKOM U TEePPUTOPUATIbHOM CaMOYTIpaB/e€HWH, B
TOM 4YHC/ie Ha YCJIOBHUSIX A0OpOBO/IbUECTBA, TPOAYKTUBHO B3aUMOZEUCTBYIOLIUN U
YYaCTBYIOIIUM B /leITe/IbHOCTH OOII[eCTBeHHBIX OpraHu3aljuii.

JIP4. TlposBnsitolii W JeMOHCTPUPYIOLMK yBa)KeHWe K JIIOASM TpPY[a,
OCO3HAIOIMI 11eHHOCTh coOcTBeHHOro Tpyga. Crpemsiiuiicsi K (OPMUDOBaHUIO B
CeTeBOM Cpefie JIMYHOCTHO U TPO(deCCUOHATBHOIO KOHCTPYKTHMBHOIO «LHA(POBOro
cnezna».

JIP23. TlonyueHwe  0OyuarOIIMMHUCS  BO3MOXKHOCTHM  CaMOPACKpbITHUSI U
caMmopeasM3aLus JMYHOCTH.

JIP30. Ocy1iecTBASIONIMM TTOMCK U UCTIOb30BaHue WH(OopMaLu, HeobXoanumMoi
ansi 9(G@}EeKTUBHOTO  BBIMIOJIHEHUSI  Pa3/MUHBIX  3a/ilad, TPO(eCcCUOHATBLHOTO U

JIMYHOCTHOTI'O PA3BUTHA

dopmoii aTTectalyy 10 yueOHOMY MpeAMeTy SIBASeTCS 3adeT C OIeHKoW B I

ceMmecTpe U 3K3aMeH Bo II cemecTpe.



2. Pe3yibTaThl 0CBOEHHSA Yy4eOHOr0 npeMeTa, Mmo/jie)Xxamiye mpoBepke

B pe3ynbraTe arTecranyy 1o yue6HOMy IpeJMeTy OCYILeCTB/ISIeTCsl KOMILIeKCHast

TpOBepKa C/eAYIOLIMX Pe3y/bTaTOB: JMUHOCTHBIX, MpPeAMETHBIX, a TaKXe AUHaMUKa

QJOpMHpOBaHI/IH O6]J_[I/IX n HpO(lJECCI/IOHaJ'[bHI:IX KOMHETEHHHﬁ, JIMUHOCTHLIX pe3yJ/IbTdTOB

B paMKax MNpOrpamMMbl BOCITUTAHUS:

Pe3syibTaThl 00yueHust

IToka3aTenu OoLleHKU
pe3yJibTaTa

@dopMa KOHTPOJIA U
OL|eHHMBaHUS

3HaTh orpezeseHus,

YCTHBIN O1poc, HabJTroieHre

[IP61. BsageHne  MeTOJaMU | AKCHOMBI M TEOPEMBI Kypca Y SKCIepTHas OL[eHKa
JlOKa3aTesbCTB, aJITOPUTMaMH | y4eOHOTOo MpeiMeTa; yMeThb BbITIOJTHEHUS
peleHus 3ajauy; yMeHue ¢dbopMynrMpoBaTh CaMOCTOSATeJIbHBIX U
dhopMynpoBaTh onpeeseHus, oripeziesieHus1 U aKCHOMBI, MPaKTUYeCKUX paboT,
aKCUOMBbl W TeOpeMbl, MPUMeHSThb [l0Ka3bIBaTh TEOPEMBI U Pa3HOYPOBHEBBIX U TECTOBBIX
UX, TPOBOAWTH  JIOKa3aTe/ibHbIE | peIIaTh 3alau; 0ObEKTUBHO 3a/laHUM
paccyX/leHHsi B XOJle PpelleHus | OLeHUBaTh 3PPEeKTUBHOCTb U
3ajau KaueCTBO CITIOCOOOB U

MeTOZIOB pelleHus 3a/ia4u
Brnanenve oCHOBHbIMU YCTHBIN o1poc, Hab/TroieHre
I1P62. Ywmenue OIepUpOBaTh TIOHSITUSIMU CTeTleHel, Y SKCIePTHas OL[eHKa
TTIOHATUSIMU: CTereHb yucsa, KOpHeli 1 jorapuhMoB; BbITTOJTHEHUS
norapudm 4yuCa; yMeHVe | yMeHHe BbIUUC/IATH CTeleH!, CaMOCTOSATeJIbHBIX U

BBIMO/THATh BBIUMC/IEHWE 3HAUeHUH
U TipeoOpa3oBaHUs BBIPAKEHUH CO
CTETeHsIMH u norapudmamu,
ripeoOpa3oBaHus JIPOOHO-

KODHHU U JIOTapU(MbI,
BBITIO/THATE MTPeoOpa3oBaHus
JpOOHO-palMOHABHBIX,
CTeTeHHbIX U

MpaKTHUUeCKux pabor,
Pa3sHOYPOBHEBBIX ¥ TECTOBBIX
3a/laHuM

paLMOHaIbHbIX BbIPA’KeHUM norapupmMuyeckmux
BbIpa)KeHUI
[1P63. YMmenue OIepupoBaTh BiiageHue 0CHOBHBIMU Y cTHBIN onpoc, HabmoeHre
TIOHATUSMU: paloHasbHble, | MOHATUSAMU paljiOHa/IbHbIX, Y 3KCTIepTHas OLleHKa
vppaLMoHa/ibHble, TI0Ka3aTe/bHble, VppaLMOHa/IbHBIX, BbITTOJ/THEHUS
CTelleHHbIe, norapupmMuueckue, T0Ka3aTe/bHbIX, CaMOCTOSITe/IbHBIX 1
TPUTOHOMETPUUeCKHe ypaBHeHUs M norapupmMuUuecKux u MpaKTHUUeCKuX pabor,
HepaBeHCTBa, UX CUCTeMBI TPUTOHOMETPUUYECKUX Pa3sHOYPOBHEBBIX U TECTOBBIX
ypaBHEHHI U HEpaBeHCTB, UX 3a/laHuk
CUCTEM
[1P64. YmeHue oOrepupoBaTh Brnapenue ocCHOBHbIMU YcTHbIN O11pOC,
TIOHATUSMU: GbyHKLIYS, TIOHATUAMU camocTosiTesibHast paboTa,
HerpepbIBHas GyHKLuSA, I depeHMaTBHOTO U pa3HOypOBHeBble 3a/laHus,
TIPOX3BO/HaS, nepBooOpasHasi, | MHTErpaabHOr0 UCUMC/IEHNS; TeCTUpOBaHUe
orpefieJieHHbI WHTerpaja; yMeHHe yMeHYe BBIUUCIIATh
HaxOJUThb NIPOM3BOJHbBIE NIPOU3BO/IHbIE (DYHKLIMH,
3/1eMeHTapHbIX (yHKLMH, | pellaTh NpOCTeNllre 3a7aun
VICII0JIb3YSl CIIPABOYHBbIe MaTeprasbl; | Ha IPUMeHeH’e ITPOU3BOJLHOU
UCCIej0BaTh B MPOCTEMNILNX Yl UHTerpajioB
cyyJasx byHKIN Ha
MOHOTOHHOCTB, HaxOJUTh
HaubobIIIe " HauMeHbllIHe
3HaueHusl byHKLMY; CTPOUTH
rpaduku MHOT'OU/IEHOB C
WCII0/1b30BaHEM anmnapara




MaTeMaTH4eCcKoro aHa/13a;
NIPUMEHSITb ~ TPOU3BOJHYIO  TIpU
pellleHWM 3aJa4 Ha [JBWKEHUe;
peliaThb MPaKTHUKO-
OpUEeHTUpPOBaHHble  3ajJaud  Ha
HauOobIIIe U HauMeHblIlI1e

3HaueHWsl, Ha HaXOoXKJeHWe IIyTH,
CKOPOCTHU ¥ YCKOPEHHUS

I1P65. Ymenue OTepupoBaTh
TIOHSITUSIMU: palyoHaIbHast
(dbyHKLMS, TOKa3aTenbHasi (QyHKLUS,

CTerleHHast byHKLYS,
norapudmMuyeckas byHKIWMS,
TPUTOHOMEeTpUYECKHe ¢byHKLIMY,
obparHbie byHKLMY; yMeHHe
CcTpouTb  rpaduKyd  H3y4eHHbIX

(yHKLMM, WCMO0/Ab30BaTh Trpaduku
Npd  W3yuYeHUM  T[IPOLeCCOB U
3aBUCUMOCTeM, TIpY pellieHuH 3a/au
U3 Jpyrux y4yeOHBIX TPeAMETOB U
33/lauy = M3  pea/lbHOW  JKU3HU;
BbIDa)KaThb ¢dbopmynam v
3aBUCUMOCTH MeX/y BeJTMYMHAMU

BiajeHre 0CHOBHBIMU
TIOHSITUSIMUA pPaliMOHATbHOM,
[0Ka3aTe/lbLHOU, CTeIIeHHOH,

JorapupMUUecKoi,
TPUTOHOMETPUUECKOU 1
oOpaTHO (YHKILMIA; 3HATDH
CBOMCTBA U yMeThb CTPOUTh
rpaduku nepeuyncieHHbIX
(yHKLMM; yMeTb
XapaKTepu30BaTh MOBeJieHNe
(hyHKLIWM, UCTI0NMb30BaTh
T0JIyYeHHbIe 3HaHUS /ISt
OTMCaHUs ¥ aHaIMu3a
peasibHbIX 3aBUCUMOCTeM

HabsroieHuie 1 3KCriepTHast
OLI€HKA BBITIOJTHEHHSI
CaMOCTOSITe/IbHBIX PaboT,
Pa3HOYPOBHEBbBIX 3a/laHUM,
TECTUPOBAHUSI

[TP66. YMeHHWe pellaTh TEKCTOBBIE
3a/jaud pasHbIX TUIIOB (B TOM UHCIIe
Ha TMPOLIeHThl, [OM U YacTH, Ha
IBWKeHWe, paboTy, CTOMMOCTb
TOBApOB U yCJIYT, HAJIOTH, 3a7jauy U3
o06/acTy yrpaBieHUs] JIMUHBIMA U
ceMelHbIMU ¢uHaHCaMM);
COCTaBJISITh BbIP@)KEHUsI, YpaBHEHUS,
HepaBeHCTBA U WX CHUCTEMBbI II0
YC/IOBUIO  33/jlaud, HCCe/loBaTh
TM0JIyYeHHOe pellleHre W OLeHUBaTh
NpaB/0110/100HOCTD pe3y/IbTaToB

YMeHue peraTh 3a7a4u
pa3HbIX TUIOB, UCC/Ie[I0BATh
TMOJIyYeHHOe pellieHre U
OLIeHUBATh
MPaBAoNoA00HOCTh
pe3y/bTaToB, TPOSIB/ISATh
CaMOCTOSITe/IbHOCTb TIPU
BBITIO/THEHUH TT0CTaB/IeHHBIX
3ajiau, MposiB/ieHNe
M03HaBaTeIbHOW aKTUBHOCTH
Y UHTepeca MpH BbITIOJTHEHUN
CaMOCTOSITe/TbHBIX
TBOPUECKHX paboT

YCTHBIN ompoc, Hab/roieHne
Y 9KCIIepTHasi OLIeHKa
BBITIO/THEHUST
CaMOCTOSITE/TbHBIX U
MpaKTHUUeCKux pabor,
Pa3sHOYPOBHEBBIX M TECTOBBIX
3a/laHUM

I1P67. Ymenue OIIepHUpOBaTh
TIOHSATHSIMH: cpenHee
apudmMeTHUeCKoe, Me/IiaHa,
HauboJIbIIIee U HauMeHbIIlee
3HaueHWs, pa3Max, /IUCIepCus,
CTaH/lapTHOe OTK/IOHEeHHe
YKCIOBOTO Habopa; yMeHHe
W3BJIEKaTh, WHTEpNpeTUPOBATh

vHpOPMaLIMIO, TIPeCTaB/eHHYI0 B
Tabnuijax, Ha JriarpamMMax,
rpadvkax, OTpakarollyl0 CBOMCTBa
peanbHBIX TIPOLIECCOB U SIBJIEHUH;

rpejCcTaBasiTh  WMHGOpMaLMI0  C
MOMOIIbI0  TAab/UI] W AMarpamw;
Wccre10BaTh CTaTUCTUYECKUe
JlaHHble, B  TOM  4ucle C
rpUMeHeHHeM rpaduuecKkrux

METOZJOB U 3JIEKTPOHHLIX CPEACTB

BiageHre 0CHOBHBIMU
MOHSATHUSIMU MaTeMaTU4eCKou
CTaTUCTUKU, YMEHHe
paborath co
CTaTUCTUYECKUMU JaHHBIMU,
B TOM UK(JIe C [IOMOLLbIO
37IEKTPOHHBIX CPE/ICTB

YCTHBIH OTpoc, HabJ/rojeHne
Y 9KCIIePTHAas OL[eHKa
BBITTO/THEHUSI
CaMOCTOSITE/IbHBIX U
MPaKTHYECKUX pabor,
Pa3HOYPOBHEBBIX U TECTOBBIX
3a/laHUMN

ITP68. YmeHnuve OTIePUPOBATh

Bnagenue 0CHOBHBIMUA

YCTHBIN o11poc, Hab/roieHre




MOHSATUSMU: CJAyYalHbIA OMBIT U
C/lydaiiHoe COOBITHe, BEPOSITHOCTH
Cly4aiHOTO  COOBITHS;  yMeHHe
BBIUUC/IATh BEpOSITHOCTh c
HCII0JIb30BaHUEM rpaduuecKux
METO/IOB;  TPUMEHSITb  (HOPMYJIbI
C/I0’KeHUSsI u YMHOKeHUSI
BEpOSITHOCTeH, KOMOWHATOPHBIE
(dakTel U (GopMy/bl TIPU pelleHun
3ajjay; OLleHWBAaTb  BEPOSITHOCTU
peasibHbIX COOBITHIL; 3HAKOMCTBO CO
CJlydaliHBIMM Be/TMUMHAMU; YMEHHe

MOHATUSIMU TeOpUH
BEepPOSTHOCTEH; yMeHue
pellaTh BePOSTHOCTHBIE

3a/lauu, B TOM UHCJIe C
VICTI0JIb30BaHue rpauuecKux
METO/IOB; UMETh
rpe/iCTaB/ieHue O CTyyaliHON

Be/ITMUMHE U 3aKOHEe OOJbIINX

yrices, 00 UX MPOSIB/IEHUSIX B

TIPUPO/HBIX U 00II[eCTBEHHBIX

SIBJIEHUSIX

Y 9KCIIepTHasi OLjeHKa
BBITIOJTHEHUST
CaMOCTOSITEe/IbHBIX U
MpaKkTHUUeCcKnx pabor,
Pa3HOYPOBHEBBIX U TECTOBBIX
3alaHUM

TIPUBOJUTL TIPUMEPBI  TIPOSIBJIEHUST
3aKOHa  OO/MBIIMX  YHCeT B

MPUPOJHBIX M OOILeCTBEHHBIX

SIBJIEHUSIX

ITP69. Ymenue OTepupoBaTh Brasenue 6a30BbIMU YcTHBIH orpoc, HabrogeHne
TIOHSATHUSIMHU: TOUKa, npsiMasi, | TIOHATHUSIMU TJITAHUMETPUH; Y 9KCIIePTHas Ol[eHKa
TJIOCKOCT, TIPOCTPAHCTBO, 3HaTh O B3aUMHOM BBITIOJTHEHUSI
JIBYTPaHHbBIN yroJ, | PpacrnojoXXeHUH MPSIMbIX U CaMOCTOSITE/IbHBIX U
CKpeIIBarOIUecs TIpsIMbIe, | TJIOCKOCTEH B MPOCTPAHCTBE; MpaKTHUUeCKUX pabor,
rapasuieIbHOCTh u yMEeHHe UCI0JTh30BaTh Pa3HOYPOBHEBBIX U TECTOBBIX
TepreHVKY/ISAPHOCTb  TIPSMBIX U M3yueHHbIe PAKThI U 3alaHuH

IIJIOCKOCTEH, Yyro MeXXy TpsSIMbIMHY,
yroJ1 MeXXJy MPSIMOM M TIJIOCKOCTBIO,
yrosn MeXay TIJIOCKOCTSIMH,
paccTosiHue OT TOUKHU [0 MJIOCKOCTH,
paccTosiHAe — MeXJy  TpsSMBIMHY,
pacCcTosiHue MeXXJy IIJIOCKOCTSIMU;
yMeHue VICII0/Ib30BaTh npu
pellieHuH 33/lay M3y4yeHHble (DaKTbl
Y TeopeMbl IJIAHUMETPUH; yMeHHe

TeopeMblI IJTAHUMETPUH TIPU
pellleHnH 3aiau

OlLIeHMBaTb  pa3Mepbl  OOBEKTOB

OKpY’Karolllero Mupa

[TP610. YMeHHe  OIEepUpOBATH BnageHue 0CHOBHBIMUA YCTHBIM orpoc,
TIOHATUSIMU: MHOT'OTPaHHUK, | TIOHATHUAMU, CBI3aHHBIMU C caMmocTosiTesibHast paboTa,
ceueHWe  MHOTOTDaHHMKA, Ky0, | MHOrorpaHHMKamH U TeJlaMu pPa3HOypPOBHeBbIe 3a/laHMs,
rapasuiesiernuref, rpu3Ma, BpallleHUs; yMeThb TeCTUPOBaHUe

nupamMuzia, Gurypa ¥ moOBepXHOCTb
BpallleHus], I[WIUHIDP, KOHYC, Iiap,
ctepa, ceueHus: GhUTypbl BpallleHUs,

TUIOCKOCTb, ~ Kacawlasacs  cdepsl,
IWIMHPA,  KOHyCa,  IUIOIIafb
MOBEPXHOCTH THMPAMU/IbI, TTPU3MBI,
KOHyCa,  LWIMHApA,  IUIOMIafb
cdepwl, 00beM KyOa,
TIPSIMOYTOJILHOTO TIapasiyiesierumesa,
MUpaMUZbl, TIPU3MbI,  LWIAH/PA,

KOHYyCa, Il1apa; yMeHHe H300pa’kaTh
MHOTOTPAaHHUKHW U  TIOBEPXHOCTH
BpallleHusl, UX CeYeHUs OT PYKH, C

TOMOILIBIO yepTeXHbIX
VHCTPYMEHTOB UM 3JIeKTPOHHBIX
CpeACTB; yMeHHe  pacrio3HaBaThb
CMMMETPHIO B TIPOCTPAHCTBE;

n300pakaTh MHOTOIPaHHUKH
Y TeJsia BpallleH!s KaK OT
PYKH, TaK U C IOMOILIbIO
yepTeXXHbIX UHCTPYMEHTOB U
3/1eKTPOHHBIX CPE/ICTB




yYMeHHEe PAaCIIO3HABATh I[IPpaBUJ/IbHBIE

MHOT'OTDaHHUKU
I1P611 Ywmenue OTepUpOBaTh BnageHue 0CHOBHBIMUA YcTHBIH orpoc, HabJroeHne
MOHATUSIMU: JIBIDKEHUe B TOHATUSIMU [IBV)KEHUS B Y 5KCIIepTHasi OLjeHKa
MIPOCTPaHCTBe, 10/j00HbIe GUTYpPHI B TIPOCTPaHCTBe; 3HaTh BbITTOJTHEHUSI
IIPOCTPaHCTBe; WCII0JIb30BaTh (hopMyJibl BEIUMC/IEHUS CaMOCTOSITe/IbHBIX U
OTHOIIIeHHEe nomiaaei TIoIaiel 1 00bEMOB MPaKTHYeCKUX pabor,
MOBEPXHOCTeH u 00beMOB MHOT'OTDaHHUKOB U TeJl Pa3HOYPOBHEBBIX U TECTOBBIX

noJoOHBIX (UTYyD TIpU PpelleHrur
3aja4

BpallleHUs; pelaTh 3a/jauy,
WICII0JIb3Y$S1 CBOMCTBA
MoI00HBIX pUryp u

DaBHOBEJMKHX TeJl

3a/laHuM

I1P612. YMenue BBIUNC/IATh
reoMeTpuuecKre BeTMUUHBI ([I/TMHa,
yroj, IIOIIAb, 00BEM, II/IOIIa/lb
TTOBEPXHOCTH), HCTIONB3YS
H3y4YeHHbIe (OPMYJIbI U METObI

BeirosiHeHUe yueOHBIX
3a/laHUl Ha BBIUMC/IEHUE
TaKMX reOMeTPUUYeCKUX
BeJIMUMH, KaK JJIUHa, yroJ,
T71011[a/1b, 00BEM, TIIOL[AMb
MTOBEPXHOCTH.

HabsroieHuie v 3KcriepTHast
OLIeHKA BBITTO/THEHUS
CaMOCTOSITe/IbHBIX U
MpaKTHUUeCKux pabor,

Pa3HOYPOBHEBLIX U TeCTOBBIX
3alaHUM

[TP613. YMeHHe  OIEpUpOBATH
TIOHSATHSIMH: TIPSIMOYTOJTbHasT
CHCTEMA KOOP/MHAT, KOOPJWHAThI
TOUKH, BEKTOP, KOOpP/IMHAThI
BEKTOpPA, CKAJISIPHOE TMPOU3Be/IeHHE,
yrojl MeXIy BeKTOpaMH, CyMMa
BEKTOPOB, TIPOM3BE/IeHHe BEKTOpa
Ha YWC/I0; HAXOJUTh C TOMOIIIBIO

BageHre 0CHOBHBIMU
TIOHSITUSIMU [1IeKapTOBOM
CHUCTeMbl KOOpIUHAT U
BEKTOPOB. BrImo/iHeHne
3a/IaHKI Ha WCI0/Ib30BaHUE
(hopMy1 110 HaXOKJEHUIO
cepeJvHbI OTpe3Ka 1
pPacCTOSIHUSI MeXAY ABYMsI

YCTHBIH OTpoc, HabJrojeHne
Y 9KCIIepTHasi OLleHKa
BBITTO/THEHUSI
CaMOCTOsITe/TbHBIX pabor,
Pa3HOYPOBHEBbIX 3a/laHUH,
TeCTUPOBaHUSI

M3y4YeHHbIX (OpPMYJ KOOpPAMHATHI TOUKaMHU

cepefuHbl  OTpe3Ka, pacCTOsTHUe

MeX/y ABYMsl TOUKAMU

[1P614. YMenue BbIOMpATh Oco3HaHue coBepllaemMbIX YCTHBIN OTpoc, Hab/TIoieHre
MOAXOASAIINN U3YYeHHbIM MeTO/, /1Sl | [JeMCTBUM U MBIC/IUTE/IbHBIX Y 5KCIIepTHasi OLjeHKa
pellleHUsl  3a7jaud, paclio3HaBaTh | IPOLIECCOB, FPaHML] CBOErO BBITIO/THEHUST
MaTemMaTUuecKue (hakTbI Y | 3HaHUS U He3HaHWUS], HOBBIX CaMOCTOSITe/TbHBIX PaboT,
MaTeMaTUuecKue Mo/lesin B T03HaBaTe/bHbIX 33/ja4 U Pa3HOYPOBHEBBIX 3a/laHUH,
MPUPOAHBIX U OOIEeCTBEHHBIX | CPEeACTB /ISl UX JOCTYKEeHHs TeCTUPOBaHUsI
SIBJIEHUSIX, B MCKYCCTBE; yMeHHe | yMeHHe BbIOMpATh yCIIeIlIHbIe

TIPUBO/IUTh TIpUMephbI CTpaTeruu B pa3/MuHbIX

MaTeMaThueCKux OTKPBITUM CUTYyaLUsiX; UMETh

POCCUUCKOMN v MHPOBOU rpe/iCTaB/IeHUe O

MaTeMaTUUeCKOM HayKH

MaTeMaTHKe KakK YaCTH

MUPOBO! KYyJ/IbTYPbl U MeCTe

MaTeMaTUKU B COBPEMEHHOU
LUBWIN3aLUU

OK 1. BribupaTh criocoObl peliieHUs
3ajau ripoeccroHaNbHOM
JlesiITeIbHOCTU  TIPUMEHUTEeNbHO K
pa3/IMYHbIM KOHTEKCTaM

BbIOOp U MprMeHeHHe
METO/IOB M CITOCO00B
peltieHust TpodeCCUOHATBHBIX
3az1au

YcTHbIN 0O1IpoC,
camocTosiTe/IbHast paborTa,
TpPaKTHUYeCKOe 3aHsITHe

OK 2. Wcnosb30BaTh COBPEMEHHbIE
CpeAcTBa TOMCKA, aHaausa WU
VHTepIpeTaly  UHpOpMaLuM, |
rvH(bOpPMaLIMOHHbIe TeXHOJOTUM /ISt
BBITIOJTHEHUST 3ajau
ripoecCcroHabHOM J1esiTeTbHOCTH

OddeKTUBHBIN MOMCK
HeoOxoauMol MH(GOpMaLUH;
WCTIO/Ib30BaHue pa3IuyHbIX
HCTOUHHKOB, BK/TIOYast
3/1IeKTPOHHbIE

YcTHBIM orpoc,
camocTosiTesibHast paboTa,
NpakTUYecKoe 3aHsTHe

OK 3. [1nanvpoBath u
peav30BbIBaTh cobcTBeHHOe

Crioco6HOCTB OCYIIIeCTB/ISATh
JIeCTBUSI HA OCHOBE

YcTHBIM orpoc,
caMmocTosiTesbHast paboTa,




npoeccoHabHOE M JTMYHOCTHOE
pasBuTHe, TpeANPUHUMATE/IBCKYIO
JlesTe/IbHOCTh B TIpo(heccroHabHON
cdepe, WHCI0/B30BaTh 3HAHUS T10

WHCTPYKLWH B CTaHAAapPTHBIX
CUTyalUsIX U IPUHUMATh
pelilieHUsI B HeCTaHAapTHBIX
CUTyaIUsIX

MpaKTU4YeCKOe 3dHATHE

TpaBOBOM u (rHaHCOBOM

rPaMOTHOCTH B Pa3IMYHbIX

JKU3HEHHBIX CUTyaLMsIX

OK 4. SddexTrBHO YMeHue paboTath B HabnroseHue 1 skcniepTHast

B3aMMO/IefiCTBOBaTh M paboTaTh B
KOJIJIEKTHBE U KOMaH/jie

KOJIIEKTUBE U KOMaH/Ie,
Opatb Ha cebst
OTBETCTBEHHOCTH 3a paboTy
YJIeHOB KOMaH/[bI TIpU
PElIIeHUH MTOCTaB/IeHHBIX

OLIEHKA BBITIOJTHEHUS]
TIPaKTHUUYeCKUX paboT

3aja4
OK 5. OcyiiecTtBasiTb yCTHYHO U Wcnonb3oBanue YCTHBIN orpoc,
MMCbMEHHYKD KOMMYHUKALIMIO Ha vH(bOpMaI[OHHO- caMmocTosiTesibHast paboTa,
roCy/lapCTBEHHOM S3bIKE KOMMYHUKAI[MOHHBIX MIpaKTUUeCKOe 3aHsITHe

Poccuiickor ®epepaljuu ¢ y4eToM
0COOEHHOCTEH  COLIMAILHOTO |
KyJIbTYPHOT'O KOHTEKCTa

TeXHOJIOTHH TIPU PelleHnH
3a/lay, COCTABJIEHHUU CXEM,
rpadUKOB, BLIMIOJTHEHUH
rpaduyeckux paboT

OK 6. IIposBnaTe TIpakgaHCKO-
NaTPUOTUUECKYIO TMO3ULUIO,
JIeMOHCTPUPOBAaTh 0CO3HaHHoOe
ToBefleHue Ha OCHOBe
TPaJULIMOHHBIX POCCUNCKHX
[YXOBHO-HPAaBCTBEHHBIX LIEHHOCTEM,
B TOM  yucle C  Y4eToM

rapMOHHM3allMM MeXXHallMOHAJ/IbHBIX
N MEXPEe/JIMI'MO3HbIX OTHOLHEHI/II‘;I,
INIPUMEHSATH CTaHAAPThI
dHTHKOPPYILMOHHOI'O MTOBEeJEHUA

Ymenue 6patb Ha cebst
OTBETCTBEHHOCTH 3a
BBITIO/THEHHbIE JIeHCTBUS,
paboTy, B TOM YKCJ/Ie UIeHOB
KOMaH/IbI TIPY peLieHUur
TIOCTaBJ/IeHHBIX 3a/jau

YcTHbIN 0O11poc,
camocTosiTe/IbHas paboTa,
MPaKTHUeCKoe 3aHsTHe

OK 7. CopelncTBOBaTh COXPaHEHHUIO

3abora o 3amuTe

YCTHBI 0MpoC, BBITIOJHEHHE

OKpy>Karo1en cpejpl, OKpY>Katolllel cpejibl, MTMCbMEHHBIX PaboT
pecypcocOepexxeHHto,  MPUMEHSITh COOCTBEHHOM U Uy)KOU

3HaHUs1 00 W3MeHeHWM KivMara, | 0e30MacHOCTH, B TOM UKCIe

TIPUHLUTIB Oepe>kIMBOTo udpoBoi, bepexxHOe

MPOM3BO/CTBA, 3¢ (deKTUBHO OTHOLLIEHHE K pecypcaMm

JIeCTBOBaTb B Upe3BbIYaMHBIX

CUTYaLUsIX

I[IK 1.2. AnHamusupoBaTb U BeimonHenue pabor. Habmrogenue v sKkcriepTHast

PaCCUUTBIBATH
reoJiesnyeCKnx CbeMOK

MaTepHaJibl

B cootBeTcTBUM C ypOBHEM
BBITIOJTHEHUsT pabOThI:
paboTa BBITIO/IHEHA;
paborTa BBITIOJTHEHA, HO C
OIIIMOKaMU;
paboTa He BBINOIHEHA

OLIeHKa BBIMTO/THEHUS
CaMOCTOSITe/TBHBIX U
NpaKTUYeCcKUx pabot

MK 2.4. BbImoyHATE paboThl 110
MPOEKTUPOBAHUID U CTPOUTETbCTBY

BeinonHeHue pabor.
B cooTBeTcTBUU C yPOBHEM

Ha6J'IIO,ZLEHI/Ie U SKCIIepTHad
OLleHKa BBITIO/THEHHUA

JKeJIe3HbIX Jiopor, 3eMJISTHOT O BBITTO/THEHUS pabOoThI: CaMOCTOSATeJIbHBIX U
10JI0THA 51 HUCKYCCTBEHHBIX paboTa BBITIOJTHEHa; MPaKTUYeCKUX paboT
COOpPY>KeHUU paboTa BbITNIOJTHEHa, HO C
ommbKamu;
paboTa He BbITOJHEHA
JIP2. TIposiBASIOIMI  aKTUBHYHO CchopMUpOBaHHOCTh HabsroieHue 1 sKcniepTHast




IPaXk[JaHCKYO MO3ULIUIO,
JleMOHCTPUPYIOLINN

TIPUBEP)KeHHOCTh MIPUHLMIIaM
YeCTHOCTH, TNOPSJOYHOCTH,
OTKPBITOCTH, 5KOHOMUYECKU

AaKTMBHBIM M  Y4YaCTBYKOIIMM B
CTYZleHYeCKOM U TeppUTOpHalbHOM
CamMOyIpaB/IeHuH, B TOM YHC/IEe Ha

rpaXk/JaHCKOM TO3ULUH,
JIEMOHCTpAIVsI HAaBbIKOB
ME>K/TMYHOCTHOTO /1e/I0BOTO
00IIIeHus], COLMATbHOTO
UMH/Ka, yuacTve B
WICC/Ie0BATe/IbCKOU U
MpOeKTHOM paboTe,
OJIUMITHA/IaX, BUKTOPUHAX T10

OL|eHKa BBITTOTHEeHUsI
CaMOCTOSITe/TBHBIX PaboT

YCJIOBUSIX J06pOBOJTEUECTBA, JUCLUIIMHE

MPOAYKTUBHO B3aUMOJEeNCTBYIOLNI

Y Y4YaCTBYIOUIMM B [eATeTbHOCTH

00I1IeCTBeHHBIX OpPTraHU3al|i

JIP4. [TposiBasitoLLMiA 5 [IposiBiienue HabsroieHuie v 3KCriepTHast
JIeMOHCTPUPYIOLLIMM  yBa)KeHHe K MHUPOBO33peHYeCKUX OLleHKa BbITIOJIHeHUS
NIOASIM TPYyZa, OCO3HAIOLMH | YCTAaHOBOK Ha TOTOBHOCTHb K CaMOCTOSITe/IbHBIX paboT
I[EHHOCTh ~ COOCTBEHHOTO  TpY/a. pabore; cobsoeHne

Crpemsiiiuiics K ¢GOpPMUPOBAHUIO B

CeTeBOM  Cpelle  JMYHOCTHO U
rpogeccruoHaIbHOTO
KOHCTPYKTHBHOTO «rpoBoro
ciaena»

TUUECKUX HOPM 00IIeHus
TIPU B3aUMO/I|eNCTBUM C
00yuaroIuMucs,
TriperofiaBaTesisiMy;
WCII0/Ib30BaHue
VMH(POPMaLIMOHHO-
KOMMYHMKAL[MOHHBIX
TeXHOJIOTUM; YMeHUs U
HaBbIKH T10J/1b30BaHUs
KOMITbIOTePHOM TEXHUKOM,
TOTOBHOCTB K OOII[eHUI0 U
B3aMO/IeNCTBUIO B CETEBOM

cpeze

JIP23. TTonyueHue 00yUyarOLMUCS
BO3MOKHOCTH CAMOPACKPBITHS U
camopeanu3aLysi TMYHOCTU

OrieHKa COOCTBEHHOTO
TIPO/IBMKEHHSI, TMUHOCTHOTO
Pa3BUTHSI; KOHCTPYKTUBHOE
B3aMMO/IEMCTBHE B yueOHOM
KOJITIEKTHBE U B
MHOT'000pa3HBIX
00CTOsITE/TECTBAX

HabmrogeHue v sKkcriepTHast
OL|eHKa BBITTO/THEHHUST
CaMOCTOSITe/TBHBIX paboT

JIP30. Ocy111eCTB/ISIFOLUM TIOWCK U
HCII0/1b30BaHKe UHOpMaI[iH,
Heobxoumoi a1st 3heKTUBHOTO
BBITIOJTHEHUSI pa3/TIMUHbIX 33/a4,
ripodecCHOHaNBHOTO U
JTMYHOCTHOTO Pa3BUTUS

HaBbIlku oTbopa u
KPUTHUECKOT0 aHa/u3a
vHdOopMal[1K; TIposiB/IeHHe
KY/IbTYPbI TIOTpPeOIeHuUsT
vH(dopMaLy; yMeHue
OpHEeHTUPOBAThCS B
rH(OpMaI[IOHHOM
TIPOCTPAHCTBE

HabsmroieHuie u 3KcriepTHast
OLIEHKA BBITTOJTHEHHUSI
CaMOCTOSITE/IbHBIX PaboT,
Pa3HOYPOBHEBbBIX 3a/laHUM,
TeCTUPOBaHUS




3. OnleHKa 0CBOeHUs y4eOHOro mpeAMeTa:

3.1. ®opmMbI M MeTOABI KOHTPOJIA.
[IpegMeTOM OLIEHKM CJIy’>KaT OCHOBHBIE BH[bI JeSTeIbHOCTU CTYJEeHTOB Ha
ypOBHE yueOHBIX [JeHCTBUI 10 yueOHOMY TpeaiMeTy MamemamuKka HarpaBieHHbIe Ha
dopMupoBaHre  pe3y/lbTaTOB:  TpeAMeTHbIX  0a30BOTO  ypOBHsA, OOMUX U

Npo(eCcCUOHAaTbHBIX KOMIIETeHLIUM, TUMYHOCTHOTO Pa3BUTHSI.



KoHTpo/1b 4 0IjeHKA 0CBOeHHsI y4eOHOro mpeAMeTa o TeMaM (pasjesiam)

Jsement YII

<I)oprl H METO/bl KOHTPOJIA

Tekyuui KOHTPOJIb

Py0e)XHbIH KOHTPOJIb

ITpome)xyTouHas aTTecTalus

Dopmbl IIpoBepsiemble Dopmbl IIpoBepsiemble dopma IIpoBepsiemble
KOHTPOJIA ITPo6, OK, IIK, J/IP KOHTPOJISA I1P6, OK, IIK, J/IP kKoutposasa |I1P6, OK, IIK, JIP
Pa3gen 1. IloBTOpeHHe K -
MaIEMHII/]K[/ln OCHOBH[())ﬁ mxonill)ca I1P6 1-3, 6, 9, 13, 14, 1H4PgI1( 3’1?(’)79’ ?I’(
KP Ne 1 (BK) |OK 01-07,TIK 1.2, 2.4, 3a0 ’ ’
JIP2, JIP4, JIP23, JIP30 1.2, 2.4, JiP2, JIP4,
’ ’ ’ JIP23, JIP30
Tema 1.1 Yncna u
apu(mMeTrueckre orepalydyd Haj IIP6 1-3, 6, OK 01, 03-
VML BhipakeHys 1/1 P33 07, MK 1.2, 2.4, JIP2,
JIP4, JIP23, JIP30
nipeobpa3oBaHust
Tema 1.2 Dems u 3aj5auu I1P6 1-3, 6, 14, OK 01-
MaTeMaTHUKU pu OCBOEHMU ITP Ne 1 07, TIK 1.2, 2.4, JIP2,
CreLuaJIbHOCTH. JIP4, JIP23, JIP30
Tema 1.3 Brruniciienust. I1P6 1-3, 6, 14, OK
[IporieHTHbBIE BEIUUC/IEHUS ITP Ne 2 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP30
Tema 1.4 ToxgecTBa u
TOXK7leCTBEHHbIE Hpe)ggpaBOBaHI/Iﬂ. [TP6 1-3, 6, 14, OK 01-
P33 07, JIP2, JIP4, JIP23,
YpaBHeHus1, HepaBeHCTBA U UX
JIP30
CHUCTEeMbI
Tema 1.5 IlocnenoBaTebHOCTH U I1P6 1-3, 6, OK 01, 03-
MpOrpeccuu 07, JIP2, JIP4, JIP23,
JIP30
Tema 1.6 I'eomeTpust Ha I1P6 1-3, 6, 9, 13, 14,
IJIOCKOCTHU OK 01-07, TIK 1.2,
MP Ne 3 2.4, JIP2, JIP4, JIP23,
JIP30
Tema 1.7 BXxoiHOU KOHTPO/Ib
Pazpgen 2. MHoXXeCcTBa M JIOTHKA 3a0 ITP6 1, 6, 14, OK
01- 07, TIK 2.4,




JIP4, JIP30, JIP2,
JIP4, JIP23, JIP30

Tema 2.1 DOeMeHTBl Teopuu

TIP6 1, 6, 14, OK 01-

MHO>XeCTB U JIOTUKUA YO, TIP Ne 4 07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30

Pazgen 3. CTemeHH M KOPHH. I1P6 1-3, 5, 13, 14, OK I1P6 1-3, 5, 13, 14,

CreneHHasi, MNOKaBaTe/IbHasi W KP Ne 2-4 01-07, TIK 2.4, JIP2, 3a0 OK 01-07, TIK 2.4,

sioraprihvigeckast GyHKIMHA JIP4, JIP23, JIP30 JIP4, JIP23, JIP30

Tema 3.1 Apudmeueckuii KopeHb I1P6 1-3, 13, 14, OK

N-OH CTerieH! 01-07, JIP2, JIP4,

JIP23, JIP30

Tema 3.2 [Tpeobpa3oBaHue I1P6 1-3, 13, 14, OK

BbIpaXKeHUM ¢ KopHsiMd n-oui | P33, TIPNe 5 | 01-07, TIK 2.4, JIP2,

CTereHu JIP4, JIP23, JIP30

Tema 3.3 CreneHHasi (PyHKLuSI.

CaoiicTBa CTereHu C

paLMoHaIbHbIM MOKa3aTesieM

Tema 3.4 Pemenue ITP6 1-3, 5, 13, 14,

vppalMoHaibHbIX ypaBHeHu u | P33, TIPNe 6 | OK 01-07, JIP2, JIP4,

HEpaBeHCTB JIP23, JIP30

Tema 3.5 CrerneHM UM KODHH.

Pentenne 3anau

Tema 3.6 ITokaszarenbHas

¢byHKLMS, ee CBOWCTBA

Tema 3.7 Perienue I1P6 1-3, 5, 13, 14,

roKa3aTe/lbHbIX ypaBHEHUM U ITP Ne 7-8 OK 01-07, JIP2, JIP4,

HEepPaBeHCTB JIP23, JIP30

Tema 3.8 Peinenve 3ajau.

IToka3zaTenbHast HyHKIIUS

Tema 3.9 Jlorapubm umcsa.

JdecaTuuHbli W HaTypabHBIU

Jlorapudmbl

Tema 3.10 CBolicTBa I1P6 1-3, 5, 13, 14, OK

JioraprdmMoB P33, TIP Ne 9 01-07, IIK 2.4, JIP2,

JIP4, JIP23, JIP30




Tema 3.11 Jlorapudmuueckas
(dyHKILIMSI, ee CBOMCTBa

Tema 3.12  Jlorapudmrueckiie

ITP6 1-3, 5, 13, 14, OK

ypaBHEHUSI U HepaBeHCTBa P33, TIP Ne 10 01-07, JIP2, JIP4,
JIP23, JIP30

Tema 3.13 Jlorapudmel B I1P6 1-3, 5, 13, 14, OK
TPUPOJie U TeXHUKe ITP Ne 11 01-07, IIK 2.4, JIP2,

JIP4, JIP23, JIP30
Tema 3.14 PelleHue 3ajau.
Jlorapu@mei.
Pasgen 4. OcCHOBBI TpUro- ITP6 1-5, 13, 14, OK 3a0 ITP6 1-5, 13, 14, OK
HOMeTpHH. Tpuronomerpu- KP Ne 5 01-07, TIK 1.2, 2.4, 01-07,1IK 1.2, 2.4,
yeckue GyHKIIMHU JIP2, JIP4, JIP23, JIP30 JIP4, JIP23, JIP30
Tema 4.1 TpuroHomerpryeckie I1P6 1-3, 5, 13, 14,
(YyHKLMM TIPOU3BOJIBHOTO  YTJIa, P33. YO OK 01-07, TIK 1.2,
yuciaa. PaguaHHas u rpagycHas ’ 2.4, JIP2, JIP4, JIP23,
Mepa yrjia JIP30
Tema 4.2 OCHOBHEBIE ITP6 1-3, 5, 13, 14,
TPUIOHOMETPHUECKHE TOXKIECTBA P33 OK 01-07, TIK 2.4,

JIP2, JIP4, JIP23, JIP30

Tema 4.3 [Tpeobpa3oBaHus I1P6 1-3, 5, 13, 14,
TPUTOHOMETPUYECKUX P33 OK 01-07, IIK 2.4,
BbIpa)KeHUI JIP2, JIP4, JIP23, JIP30
Tema 4.4 OyHKIMM, UX CBOMCTBA. ITP6 1-5, 13, 14, OK
Crioco6b1 3ajauust QyHKIMIA P33 01-07, IIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 4.5 TpuroHomeTpryeckie I1P6 1-5, 13, 14, OK
GyHKUMM, WX  CBOMCTBA W YO 01-07, TIK 2.4, JIP2,
rpaduku JIP4, JIP23, JIP30
Tema 4.6 [Tpeobpa3oBaHue I1P6 1-5, 13, 14, OK
rpadvkoB TpuroHoMerpuueckix | P33, TIP Ne 12 | 01-07, IIK 2.4, JIP2,
GyHKLMM JIP4, JIP23, JIP30
Tema 4.7 Onmcanue ITP6 1-5, 13, 14, OK
TMPOM3BOICTBEHHBIX ~ TIPOLIECCOB  C ITP Ne 13-14 01-07, TIK 1.2, 2.4,

MOMOLLbIO TpadvkoB QYHKLUN

JIP2, JIP4, JIP23, JIP30)




Tema 4.8 OG6patHbIe
TPUIOHOMeTprUeckre (hyHKLIUU

ITP6 1-5, 13, 14, TIK
1.2, JIP2, JIP4, JIP23,
JIP30

Tema 4.9 TpuroHoMeTprUeCKHie I1P6 1-3, 5, 13, 14,
ypaBHEHusT P33, H1PGN9 151 0K 01-07, TIK 2.4,
JIP2, JIP4, JIP23, JIP30
Tema 4.10 TpuroHomeTtpuyeckue I1P6 1-3, 5, 13, 14,
HepaBeHCTBa P33 OK 01-07, TIK 2.4,
JIP2, JIP4, JIP23, JIP30
Tema 4.11 Peruenue 3ajau. ITP6 1-5, 13, 14, OK
OcCHOBBI TPUTOHOMETPHU. 01-07, TIK 1.2, 2.4,
TpuroHomeTprveckyie hyHKLIAN JIP2, JTP4, JIP23, JIP30)
Pa3pen 5 [IpsiMble U IVIOCKOCTH ITP6 1-3, 6, 9-11, 13, 3a0 ITP6 1-3, 6, 9-11,
B MIPOCTPAaHCTBe KP Ne 6 14, OK 01-07, IIK 13, 14, OK 01- 07,
B 1.2, 2.4, JIP2, JIP4, K 1.2, 2.4, JIP2,
JIP23, JIP30 JIP4, JIP23, JIP30
Tema 5.1 OcHOBHBIE TIOHSATHS I1P6 1-3, 6,9, 11, 13,
CTepeoMeTpUH. Pacrionoskenvie vO 14, OK 01-07, IIK
TMPSIMBIX U TIJIOCKOCTeN 2.4, JIP2, JIP4, JIP23,
JIP30
Tema 5.2 [IpsiMble U TVIOCKOCTU B I1P6 1-3, 6,9, 11, 13,
rpocTpaHcTBe. IlapaienbHOCTb vO 14, OK 01-07, IIK
TMPSIMBIX U TIJIOCKOCTel 2.4, JIP2, JIP4, JIP23,
JIP30
Tema 5.3 TleprieHmVKy/SIPHOCTL I1P6 1-3, 6,9, 11, 13,
MPSIMBIX U TIJIOCKOCTeN vO 14, OK 01-07, IIK
1.2, 2.4, JIP2, JIP4,
JIP23, JIP30
Tema 5.4 Yr/bl MeXxay NpsAMbIMU I1P6 1-3, 6,9, 11, 13,
U TVIOCKOCTSIMU vO 14, OK 01-07, IIK
1.2, 2.4, JIP2, JIP4,
JIP23, JIP30
Tema 5.5 IIpsmble v IJIOCKOCTU B I1P6 1-3, 6,9, 11, 13,
MPaKTUYECKUX 3a7ayax P33, TIP Ne 17- 14, OK 01-07, IIK
18 1.2, 2.4, JIP2, JIP4,

JIP23, JIP30




Tema 5.6 OcCHOBHBIE
MPOCTPaHCTBeHHbIe (UTYPBI U UX

B3aMMOPACIOJI0KEHHEe
Pazgen 6. KoopguHarel u [1P6 1-3, 6, 9-14, OK I1P6 1-3, 6, 9-14,
BEeKTOPbI OK 01-07, TIK 1.2,
KP Ne 7 01-07, TIK 1.2, 2.4, 2.4, JIP2, JIP4,
JIP2, JIP4, JIP23, JIP30 J1P23, JIP30
Tema 6.1 Bekrtopnl. /leKapTOBEI
KOOp/IUHAThl B pl‘IpOIC[Tpall?ICTBe. IIP6 1-3, 6, 9-14, OK
Tpocreiimme saziaun s P33, YO 01-07, TIK 1.2, JIP2,
JIP4, JIP23, JIP30
KOOp/IMHaTax
Tema 6.2 BekTopsl B
MpoCTpaHCTBe.  YTon b MeXy IIP6 1-3, 6, 9-14, OK
BEKTOPaMHU. CkansipHoe YO 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP30
TpOU3Be/leHHe BEKTOPOB
Tema 6.3 [IpakTHKO- I1P6 1-3, 6, 9-14, OK
OpPUEeHTUPOBaHHbLIE 3a/7auM  Ha ITP Ne 19-20 01-07, TIK 1.2, 2.4,
KOOPJMHATHOM TJIOCKOCTH JIP2, JIP4, JIP23, JIP30
Tema 6.4 PeileHue 3ajau. I1P6 1-3, 6, 9-11, 13,
KoopayvHatsl v BeKTOpBI 14, OK 01-07, TIK
1.2, 2.4, JIP2, JIP4,
JIP23, JIP30
Pa3pen 7. MHOIOIPaHHUKH M TeJ1a [1P6 1, 6, 9-14, OK I1P6 1, 6, 9-14, OK
BpaleHus 01-07, TIK 1.2, 2.4,
KP Ne 8 01-07, TIK 1.2, 2.4, JIP2, JIP4, JIP23,
JIP2, JIP4, JIP23, JIP30 P30
Tema 7.1 MHOTrorpaHHUKH I1P6 1, 6, 9-11, 13, 14,
YO OK 01-07, IIK 2.4,
JIP2, JIP4, JIP23, JIP30
Tema 7.2 Ilpusma. Ilpsamas wu ITP6 1, 6, 9-14, OK
TMpaBUIbHAas MPU3MbI YO 01-07, IIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.3 [apamienenumnes, Kyo0. I1P6 1, 6, 9-14, OK
YO 01-07, TIK 2.4, JIP2,

JIP4, JIP23, JIP30




Tema 7.4 [Tupamupa. I1P6 1, 6, 9-14, OK
[TpaBunbHas nipaMuza. YO 01-07, IIK 2.4, JIP2,
YceueHHas mMpaMuzia JIP4, JIP23, JIP30
Tema 7.5 bokoBas u T10/Has
TIOBEPXHOCTb TPUBMbI, TIMPAMUIbI
Tema 7.6 L BrxkeHne B I1P6 1, 6, 9-14, OK
rnpocrpaHcTBe. Cummerpus B YO 01-07, IIK 1.2, 2.4,
TPOCTPAHCTBE JIP2, JIP4, J1P23, JIP30
Tema 7.7 [IpaBunbHBIE ITP6 1, 6, 9-14, OK
MHOIOIPaHHVKM, X CBOWMCTBA YO 01-07, JIP2, JIP4,
JIP23, JIP30
Tema 7.8 [Brxenue B I1P6 1, 6, 9-14, OK
rpoctpaHctBe. Cummerpuss B ITP Ne 21 01-07, IIK 1.2, 2.4,
ripodeCcCHOHA/IBbHBIX 3aJauax JIP2, JIP4, JIP23, JIP30
Tema 7.9 UwmwmHgp, ero
COCTaBJISIFOIIHE. CeueHne
LIWIMH/pA
Tema 7.10 Komnyc, ero ITP6 1, 6, 9-14, OK
cocTapsistoye. CeyeHre KOHyCa YO 01-07, IIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.11 YceueHHBIM KOHYC. I1P6 1, 6, 9-14, OK
CeueHue yceyeHHOI0 KOHycCa YO 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.12 Hlap u cdepa, ux I1P6 1, 6, 9-14, OK
ceueHUs YO 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.13 Ilonarue 06 obneme I1P6 1, 6, 9-14, OK
Tesia. O6GbEMBI MHOTOTPAHHUKOB U P33, YO 01-07, TIK 2.4, JIP2,
TeJl BpallleHUsl JIP4, JIP23, JIP30
Tema 7.14 OO6beMbl U TUIOIIAU I1P6 1, 6, 9-14, OK
TIOBEPXHOCTEH MOI0OHBIX Tes P33, YO 01-07, TIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 7.15 KoMbuHarmm I1P6 1, 6, 9-14, OK
MHOT'OTPAaHHUKOB U TeJl BpalleHHs P33 01-07, TIK 2.4, JIP2,

JIP4, JIP23, JIP30




Tema 7.16 ['eomerpuueckue

ITP6 1, 6, 9-14, OK

KOMOMHALIMY Ha TIPAaKTHUKe ITP Ne 22-23 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP30
Tema 7.17 Pemenue 3ajau. I1P6 1, 6, 9-14, OK
MHororpaHHUKu " Tena 01-07, TIK 1.2, 2.4,
BpallleHUsI JIP2, JIP4, JIP23, JIP30
Pazgen 8. IIpousBogHas IIP6 1, 6, 9-14, OK ITP6 1, 6, 9-14, OK
(yHKIMY, ee NPUMeHeHNe 01-07, TIK 1.2, 2.4,
KP Ne 9 01-07, TIK 1.2, 2.4, JIP2, JIP4, JIP23,
JIP2, JIP4, JIP23, JIP30 P30
Tema 8.1 [MoHsATHE IPOM3BOAHOM. I1P6 1, 2, 4, 14, OK
DopMybl u rpaBu/a P33, YO 01-07, JIP2, JIP4,
JvdbepeHLpOBaHKst JIP23, JIP30
Tema 8.2 [Ipou3BoaHBIE CYMMBI, P33, YO, TP Ne I1P6 1, 2, 4, 14, OK
Pa3HOCTU TIPOMBBENIEHVS, YACTHOT O 24-95 01-07, JIP2, JIP4,
JIP23, JIP30
Tema 8.3 ITouatue o I1P6 1, 2, 4-6, 14, OK
HerpepbIBHOM (QyHKUuU. Metoz YO 01-07, JIP2, JIP4,
HWHTEpBaJIOB JIP23, JIP30
Tema 8.4 I'eomeTtpurueckuii ITP6 1, 2, 4-6, 14, OK
CMBIC/JT TIPOM3BO/THON YO 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP30
Tema 8.5 ®usuueckuii CMBICT I1P6 1, 2, 4-6, 14, OK
TIPOU3BOJHOU B| YO, IIP Ne 26 01-07, TIK 1.2, 2.4,
ripodecCHOHa/IbHBIX 3aJauax JIP2, JIP4, JIP23, JIP30
Tem . IIpumeHeHun
HSOI/ZBOAHO?ZG K Hccgeﬂoiaimg [TP6 1, 6, 9-14, OK
ITP Ne 27-28 01-07, TIK 2.4, JIP2,

¢byHKUMEA Ha MOHOTOHHOCTb U

JIP4, JIP23, JIP30

9KCTPEMYMBI

Tema 8.7 UccnenoBanue
byHKIMH u MOCTPOeHue
rpaukoB

Tema 8.8 HauOonbiee wu

HavMeHBITIee 3HaueHust (YHKIMU Ha
OTpe3sKe




Tema 8.9 HaxoxneHuve

ITP6 1, 6, 9-14, OK

ONTUMAaIBLHOT0 esyaprata C | P33, TIP Ne 29-
TIOMOLIIBIO HpOE)/IBByO/I[HOﬁ B 31 01-07, TIK 2.4, JIP2,

JIP4, JIP23, JIP30
MpaKTUYeCKUX 3a/iauax
Tema 8.10 Pemenvie 3ajau. ITP6 1, 6, 9-14, OK
[TpousBogHast byHKLIMH, ee T 01-07, TIK 2.4, JIP2,
TIpYMeHeHue JIP4, JIP23, JIP30
Pazgen 9. IlepBooOpa3znasi I1P6 1, 2, 4-6, 14, TIK I1P6 1, 2, 4-6, 14,
(yHKIMH, ee IPUMEHeHHe KP Ne 10 1.2, 2.4, JIP2, JIP4, OK 01-07, TIK 1.2,

T1P23. JIP30 2.4, JIP2, JIP4,
’ JIP23, JIP30
Tema 9.1 [TepBooOpa3Has I1P6 1, 2, 4-6, 14, OK
¢Gyskipm.  [lpaBwia  HaxoK[eHust YO 01-07, JIP2, JIP4,
MepBO00Opa3HbIX JIP23, JIP30
Tema 9.2 [Tnomanb
KPHBOJIMHEHMHOMN TpareLuu.
dopmyria HetoToHa—JleiibHuIIa
Tema 9.3 Onpe/e/ieHHBIM ITP6 1, 2, 4-6, 14, OK
vHTerpas B mnpodeccuoHanbHoM | TP Ne 32-33 01-07, TIK 1.2, 2.4,
JeATesTbHOCTU U JKU3HU JIP2, JIP4, J1P23, JIP30
Tema 9.4 Pemienne 3azau.
[TepBoobpa3nasi  yHKIMH, ee
TpuMeHeHue
P 10. MEHTBhI TeopUuu I1P6 1, 4-9, 14, OK
B:;ﬁ::;ﬂogl"egﬂe : P u [TP6 1, 4-9, 14, OK 01-87 ’HIE()’I.Z’ 8.4
KP Ne 11 01-07, TIK 1.2, 2.4, ’ e

MaTeMaTHYeCKOM CTATHCTHKH

JIP2, JIP4, JIP23, JIP30

JIP2, JIP4, JIP23,
JIP30

Tema 10.1 [IpencraBnenue
JlAHHBIX u onucarenbHas
CTaTUCTHKA

Tema 10.2 CocraBneHue Tabmmi]

ITP6 1, 4-9, 14, OK

Y [UuarpaMM Ha TpakTUKe ITP Ne 34 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP30

Tema 10.3 Onepanuu  Haf I1P6 1, 4-9, 14, OK

COOBITUSIMU, HaJl BEPOSITHOCTSIMHU. P33, YO 01-07, JIP2, JIP4,

Y c/10BHast BepOSITHOCTD

JIP23, JIP30




Tema 10.4 OcHoBHBIE IIOHATUSA

ITP6 1, 4-9, 14, OK

KOMOWHATOPUKH P33, YO 01-07, JIP2, JIP4,
JIP23, JIP30

Tema 10.5 BeposiTHOCTE B I1P6 1, 4-9, 14, OK

ripoecCHOHaBLHBIX 3aflauax P33, TIP Ne 35 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP30

Tema 10.6 Cepuu

TI0C/Ie/I0BATe/IbHBIX UCITBITAHUM

Tema 10.7 CnyyaiiHble BeJTMUUHbI

u pacripe/ie/IeHusl. [TP6 1, 4-9, 14, OK

MaremaTHuueckoe OXKHJlaHWe Yo 01-07, TIK 1.2, JIP2,

. . JIP4, JIP23, JIP30

CTy4aitHOM BeJTMUMHBI

Tema 10.8 [ucnepcus wu I1P6 1, 4-9, 14, OK

CTaHJapTHOe OTK/IOHEHHE YO 01-07, TIK 1.2, 2.4,

CTy4aliHOM BeJIMUMHBI JIP2, JIP4, JIP23, JIP30

Tem 10. KOH JIBIIINX

LIlzlce;;ll. He?‘q?epjsm(:le Cﬂ?[?{aﬁHbIe [IP6 1, 4-9, 14, OK

BeJTUHHEI (pacripesienienys). YO 01-07, TIK 1.2, 2.4,
JIP2, JIP4, JIP23, JIP30

HopwmanbHoe pacripesiesieHre

Tema 10.10 Permenue 3ajau.

OJIeMEeHThI KOMOWHATOPUKH,

CTATUCTUKU u Teopumn

BEepOSITHOCTeM

Pazgen 11. CucreMnl KP Ne 12 ITP6 1-6, 14, OK 01- ITP6 1-6, 14, OK

ypaBHeHHU 07, JIP2, JIP4, JIP23, 01-07, JIP2, JIP4,

JIP30 JIP23, JIP30

Tema 11.1. PaBHOCU/IBHOCTD I1P6 1-6, 14, OK 01-

ypaBHeHMI U HepaBeHCTB. O61ye P33, YO 07, JIP2, JIP4, JIP23,

MEeTO/Ibl PelleHus JIP30

Tewma 11.2. CucreMsl ypaBHeHUH

1 HEPaBeHCTB

Tema 11.3. Pertenue I1P6 1-6, 14, OK 01-

ripoecCrOHaNbHBIX 3a/jau C ITP Ne 36-37 07, TIK 1.2, 2.4, JIP2,

TOMOLIBK YPaBHEHUM

JIP4, JIP23, JIP30

Tema 11.4 PemeHnve 3ajau Ha
COCTaBJIEHUE CUCTEM




Pa3gen 12. MaremaTrnuecKuu
NPaKTUKYM

KP Ne 13

TP6 1-3, 5-14, OK 01-
07, TIK 1.2, 2.4, JTP2,
JIP4, JTP23, JTP30

ITP6 1-3, 5-14, OK
01-07, IIK 1.2, 2.4,
JIP2, JIP4, JIP23,

JIP30

Tema 12.1 Marpuisl u I1P6 1, 2, 6, 13, 14,
oTIpe/ie/IuTeNH Y0, rg; Ne38- 1 ok 01-07, TIK 2.4,

JIP2, JIP4, JIP23, JIP30

Tema 12.2 DyieMeHTbl BEKTOPHOMN I1P6 1-3, 6, 9-14, OK

anreOpbI YO, TTP Ne 40 | 01-07, IIK 2.4, JIP2,
JIP4, JIP23, JIP30
Tema 12.3 KomriiekcHbIe urcia I1P6 1-3, 6, 13, 14,
P33, T; Nedl- | 0K 01-07, TIK 2.4,

JIP2, JIP4, JIP23, JIP30

Tema 12.4 'pacder

YO, TIP Ne 43-44

TIP6 1, 2, 14, OK 01-
07, TIK 2.4, JIP2,
JIP4, JTP23, JIP30

Tema 12.5 3agauu

ITP6 1, 6-8, 14, OK

MaTeMaTHUUeCKOH CTaTUCTUKHA ITP Ne 45-46 01-07, TIK 1.2, 2.4,

JIP2, JIP4, JIP23, JIP30
Tema 12.6 Jloruueckue orneparuu I1P6 1, 5, 6, 14, OK
C MHO>XeCTBaMH ITP Ne 47 01-07, TIK 1.2, 2.4,

JIP2, JIP4, JIP23, JIP30

Tema 12.7 PelnleHue 3ajau
MaTeMaTUueCKOoro MpakTUKyma




3.2. KogudukaTop oLleHOYHbIX CPeACTB

@YHKIMOHA/IbHBIA MPU3HAK
OLIEHOUHOI'0 Cpe/iCTBa (TUIT
KOHTDOJIbHOTO 3a/IaHusl)

KO,Z[ OL€EHOYHOI'0O CpeacCTBa

YcTHBIM onpoc YO
[TpakTrueckast pabora Ne n ITP Ne n
TecTtrpoBaHue T
BXoHOM KOHTPOJIb BK
KonTpoJsibHas padbora Ne n KP Ne n
3ajaHus /15 caMocTosITe/TbHOM paboTel | CP

- pedepar;

- AOKJIaz;

- coob1jeHue;

- OCCE.

PasHoypoBHeBble 3ajauv U 3agaHus | P33
(pacuétHble, rpadrueckue)

Pabouas TeTpasib PT
[IpoekT I1
[enoBasi urpa an
Keric-3anaua K3
3auéT 3

3a4éT C OL|eHKOU 3a0
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JINCT cor/iacoBaHUA
MoronHenust ¥ u3ameHeHUs K Komruiekty @OC Ha yueOHbBIN rof

HornonHenus u usMmeHeHus K Komiuiekty dOC Ha yuebHbIN rof 1o
JUACLIUITIVHE

B komruiekt @OC BHeCeHbI C/ieyrole W3MeHeHu s :

HomonHenuss U usMeHeHusi B komruiekte @OC obcyxgeHbl Ha 3acefanuu LIK

« » 20 r. (mpotokomn Ne ).
IIpencenarens LIK / /




4. 3apgaHu /151 OIleHKH 0CBOEHHsI yue0HOro mpejMera

ITepeuenb eonpocoe 0151 ycmHo20 omeema

Pa3gen 2. Crenenr ¥ KopHHU. CrerneHHasi, NoKa3are/lbHasi U JiorapuMuueckue

GyHKIMU

1. Cdopmynupyiite ornpefiesieHre CTeNeHHOW QPYHKIMU.

2. Tlepeunciute CBOMCTBA CTereHHON GYHKLWU C 1je/biIM MOKa3aTesleM.

3. Ilepeuncivte CBOWCTBA CTENEHM C JeMCTBUTEBHBIM MOKa3aresneM. [Tpusegure
TIpUMeEDBI.

4. TlepeuncnuTte CBOKCTBA KOPHS HaTypa/lbHOM cTerneHu. [IprBeanTe npumepsl

Ha uro HeoO6xoauMO 0OpaTUTh BHMMAaHHE TIPU peIleHWH HpPpalMOHATBLHOTO

ypaBHEHUS YeTHOU CTereHu?

6. UeMy paBeH KOpeHb UETHOM CTeleHW W3 OTpullaTe/bHOro uucia?lIpuBeaure
ripuMep.

7. UeMy paBeH KOpeHb HeUeTHOM CTelleHW U3 OTpHULATe/bHOr0 vucia?
IIpuBeuTe npumep.

8. Ha uTo cTOMT 00paTUTh BHUMaHUeE TIPY PellleHnH UpPaLMOHaIbHbBIX, APOOHO-
pal[MOHaIbHbIX YPaBHEHUM U HEPAaBEHCTB?

9. CdopmynupyiTe orpe/ie/ieHHe MMOKa3aTe/JIbHOU (PYHKLIUU.

10.ITepeuriciuTe CBOMCTBA MOKa3aTe/lbHOM (QYyHKLIWU.

11.TTepeuricuTe CIOCOOBI pellieHUs TOKa3aTeIbHbIX YPaBHEHUM.

12.CdopmynvpyiiTe TIpaBU/IO pellieHus TTPOCTEMIIMX IMOKa3aTe/IbHbIX HepaBeHCTB.

13.B uem 3ak/mouaeTcs rpaduuecKuii Criocod peleHys ypaBHeHHUH.

14.TTpuBepute npruMep GyHKLIMOHATBHOW 3aBUCUMOCTH TOKa3aTe/bHOM (PyHKLUA
13 peasibHOW JKU3HMU.

15.Cchopmynupyiite ornpesesieHre JorapupmMuueckoi GyHKIUH.

16.ITepeuriciuTe CBOMCTBA JIorapu(PMUUecKou PyHKIUH.

17.I1pogosokute onpefenenue: «Jlorapupm — 310...».

18.Yemy paBeH Jyiorapu(m Mpou3BeieHrs?

19.Yemy paBeH Jyiorapu(m 4acTHOTO?

20.IlpuBesvTe TIpUMEpHI  JIOrapU(PMUUYECKOM COUpaJyd B TIPUPOZE U B
OKpY’KaroleM Mupe.

21.Ha uyTto crouT 00paTWTb BHMMaHWE TPU PelIeHUH JorapubMUUeCKUX U
yPaBHEHHUU U HEPAaBEHCTB?

22 .Tlepeunciure criocoObl pertieHust 10rapuMHUUeCKUX YPaBHEHUH.

23.ChopmynupyiiTe TpaBW/IO  pelleHUsi TPOCTEUIIUX  JIOrapu(pMUUYecKrux
HepaBeHCTB.

24.B ueMm 3akrovaeTcs rpaduueckuii criocob pelieHUs] ypaBHEHH.

25.11puBeute mipuMep (PYHKLMOHANIBbHOM 3aBUCHMOCTU JIOTapU(PMUUECKOMH
(YHKLIMY 13 peanbHOU JKU3HU.

Paspen 4. OcHoBbI TpUroHoMeTpuu. TpuroHomerpuyeckue (pyHKIUH

1. Uemy paBeH yroJ B O4WH pajjuaH?

b



2. B Kakux uyeTBepTSX TPUIrOHOMETPUUYECKOTO Kpyra (QyHKOuUs y=sinx
IIPUHUMaeT [10JI0KUTe/IbHble 3HaueHUs?
3. B Kakux uYeTBepTAX TPUTOHOMETPUUECKOro Kpyra (QyHKLUSI y= COSX
TIpUHMMaeT OTpuLiaTe/IbHble 3HaUeHUs?
ITIpopmoskuTte onpenenenue: « CUHYC OCTPOroO yrja — 3TO...»
[Ipomomkute onpenenenue: «KOCHHYC OCTPOro yrjia — 3TO...»
IIpopospkute onpenenenue: « TaHreHc oCcTporo yria — 3TO...»
CdopMynupyiTe 0OCHOBHOE TPUTOHOMETPHUYECKOE TOXKECTBO.
UeMy paBHO npousBejieHUe tgx*ctgx?
. Uemy paBeH sin(2x)? CpopMynupyuTe NpaBUI0 BEIUUCIEHUSI.
10 Uemy paBeH cos(2x)? CchopMynupyiiTe MpaBUI0 BbIUKC/IEHUSI.
11.TTepeurciuTe TpUrOHOMeTpUYECKHe (DYHKLIMM, YKa)KUTEe UX MePUO/bI.
12.Yemy paBeH nepuof, QyHKLMU y=c0S(4x)?
13.Yemy paBeH nepuo PyHKLUU y=C0S(X/4)?
14.0OnpepenuTe 06s1acTh 3HaUeHUs GyHKIMN y=3c0S(5X)?
15.TTepeuniciuTe CriocoObl pellieHnsl TPUTOHOMEeTPUUYECKUX YPaBHEeHUM.
16.PackpoiiTe  a/rOpUTM  pellleHds OAHOPOAHBIX TPUTOHOMETpUUeCKUX
ypPaBHEHWU MEPBOro MOPsSJKa.
17.PackpouTe alrOpuTM pelleHuss OJHOPOAHBIX TPUTOHOMETPUYECKUX
yPaBHEHUU BTOPOTO MOPSJKaA.
Pa3pen 5 IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE
1. Cdopmynupyiite Teopemy I[udaropa.
2. IlepeuncinTe OCHOBHBIE (DUTYPHI B IPOCTPAHCTBE.
3. Tlepeuncnure criocoObl 3aaHKs TIIOCKOCTH.
4. Ilpojomkute Teopemy: «EwM ofHa U3 [BYX Iapajule/IbHbIX IIPSAMbIX
TepIieHJVKYJIsIpHA [VIOCKOCTH, TO...»
[IpopmosmkuTe Teopemy: «Eciu Be mapasuie/ibHble IJIOCKOCTH IepeceKaroTCsl
TpeTbeu, TO...»
CdopmynupyiiTe ornpe/ie/ieHye JBYTPaHOro yrJia.
CdopmynupyiiTe oripefiesieHde TPEXIPaHOro yrJia.
PackpouTe noHsITHE «YTON MEXAY MPSAMBIMUY.
. Ilepeuncivte B3auMHOe pacrioioXkKeHve JBYX MPSIMbIX B [IPOCTPaHCTBe
10 Kakue ripsimMble Ha3bIBatOTCS Iapasiie/IbHbIMU B IIPOCTPAHCTBE?
11.Kakue rpsiMble Ha3bIBatOTCS CKPeLUBaOLIMMUCS B IIPOCTPAHCTBe?
12.Kakue 1ipsiMble Ha3bIBatOTCA MePrieHAUKYJ/ISIPHBIMU B TIPOCTPAHCTBe?
13.IlepeuniciuTe B3aMMHOE pacCIiO/IO)KeHWe TNpPSIMOM UM TIJIOCKOCTU B
IIPOCTPaHCTBe.
14.PackpoiiTe NOHATHE «yTOJI MeXXAY MPSIMOM U TJIOCKOCTBIOY.
15.PackpoiiTe NOHATHE «IapajieIbHOCTb MPSIMOM U MJIOCKOCTHY.
16.PackpoiiTe NOHATHE «TePHeHAUKY/ISIPHOCTb MNPSIMOKW U TIJIOCKOCTH».
17.11epeunciuTe B3aMMHOE PacIioio’KeHue ABYX IJIOCKOCTeU B TIPOCTPAHCTRe.
18.PackpoiiTe NOHATHE «yTOJI MEXAY IVIOCKOCTSIMI».
19.PackpoiiTe NOHATHE «MapaiebHOCTb MJIOCKOCTEN».
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20.PackporiTe MOHATHE «1ePHeHUKYISIPHOCTb MIOCKOCTEN».

21.Kak HaWTH pacCTOsiHWe OT TOYKU JJ0 MPSIMOK?

22.Kak HaWTH pacCTOsTHHAE MeXX/1y TIPSIMbIMU?

23.Kak HalTH pacCTOsTHAE MeXY TIJIOCKOCTSMU?

24.11poposkute oripefesneHue: «lleprieHAUKYISIp — 3TO...»

25.1Ipoposkute onpefenenue: «HakinoHHas — 3T0...»

26.I1poposkute onpegenerue: «IIpoekiys HAKJIOHHOU — 3TO...»

27 .Ilepeunciiite CBOMCTBA Mapasiie/lbHOTO TPOEKTUPOBAHMUS.

28.11puBeuTe TIpUMeEpbl CMMMETPUM Ha IUIOCKOCTHA B TPUPOJe, MCKYCCTBE,
apXUTeKType.

29.IlpuBeguTe TIpUMepbl CUMMETPUK B TIPOCTPAHCTBE B TIPUPOJe, UCKYCCTBE,
apXUTeKType.

30.B ueM oT/inuMe TIOHATUE «ABW)KEHUE» OT TIOHATUSL «TIOBOPOT»?

Pa3pgen 6. KoopauHaThl M BEeKTOPbI

1. W13 yero coCTOUT NpAMOYIoJ/ibHAs1 CUCTeMa KOOPAWHAT B IIPOCTPaHCTBe?
Ecnu Touka /1eXKUT B IIJIOCKOCTU XY, KaKasi KOOpJyHaTta y Hee HyJ/ieBas?
[IpuBeguTe npuMep KOOPAUHAT TOUKU A, KOTOpast JIE)KUT Ha OCH Z.
PackpoiiTe MOHSTHE «BEKTOP».
Kak HaliTu Koop/iJHaThl BeKTOpa?
[TepeuriciivTe M pacKpoKTe TIpaBu/a CJI0KeHUs] BEKTOPOB.
Kakuie BeKTOpbI Ha3bIBatOTCs KOJJIMHEAPHBIMU?
Kakuie BeKTOpBI Ha3bIBatOTCS MePIIeHANKYISIPHBIMU?
UeMy paBHO CKa/IIpHOe IIpOU3Be/jeH’e BeKTOPOB?

10.Kak HaliTW BEKTOPHOE TIPOU3Be/leHre BeKTOPOB?

11.YeMy paBeH yroJ Mex1y BeKTOpamMu?

12.1IpuBegute puMep MaTpULbI 2%2.

13.I1puBeauTe npumep MaTpPULbI 3% 3.
Pa3pes1 7. VIHOrorpaHHMKY M TeJia BpalleHUus

1. Ilpogomxkure ornpenenesue: « MHOrOrpaHHUK — 3TO...»
IIpopospkute onpenenenue: «IIpusma — 3T0...»
[Ipopmosmkute onpenenenue: «IIpsIMOYTrOIbHBIN TTapasviesienurnes — 3T0. . .»
[Tpogomkure onpezenenue: «Kyb —3to...»
IIpopospkute onpenenenue: «I[Ilupamuga — 37o0...»
CdopmypyiiTe CBOKMCTBO O TTPOTUBOJIEXKAILUX IPaHSX Mapasiiesienuriea.
CdopMmynupyiiTe CBOMCTBO O AWAroHasX Napasienenumnesa.
CdopmynvpyTe CBOMCTBO O [AWAaroOHa/id W JIMHEMHBIX pa3Mepax
NIPSIMOYTOJIHOTI'O Tapasiiesienurie/a.
9. Kakas mpr3ma Ha3bIBaeTCsl MPSIMOK?
10.Kakast mpr3Ma Ha3bIBaeTCsi IPaBUIbHOM?
11.PackpouTe MOHATHE «TIPaBU/IbHAsA MUPaMUA».

Lo NkWN
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12.Y9to0 Takoe arodema rnpaBUIbLHON MUPaMU/IbI?

13.B ueM oT/iuMe TIOJTHOU TMOBEPXHOCTH TPU3MbI OT TOJTHOW MOBEPXHOCTH
nMpamMmu/pl?

14.ChopmynupyiiTe TeopeMy O BBIYMC/I€HWM OOKOBOM TOBEPXHOCTH TIPSIMOM
TIPHU3MBL.

15.Chopmynmupyiite TeopeMy O BBIUMC/IEHHH OOKOBOH  ITOBEPXHOCTH
NpaBUWIbHOW MUPaMU/IBI.

16.HazoBuTe npegMeTsl U3 Balllel MpodeCcCUoHaIbHOU iesiTeTbHOCTH, KOTOPbIe
MMeIOT (JOPMbI MHOTOTPaHHUKOB.

17.Kakue MHOrOrpaHHUKM  Ha3bIBAIOTCA TpaBWIbHbBIMU?  [lepeuucivre
TpaBUIbHbIE MHOTOTPaHHUKU.

18.1Tpogomkute onpegenenue: «L{lunuHgp — 3TO...»

19.I1poposkute onpesesneHue: «KoHyC — 3T0...»

20.TTpoomkuTe ornpe/iesieHre: «Y CeueHHbIM KOHYC — 3TO...»

21.IIpoposkute omnpefenenue: «lIllap — 3To...»

22.YT0 SIB/ISI€TCS BBICOTOW YCEUEHHOT0 KOHYCa?

23.UT0 fB/IsIeTCA OCEBbIM CeueHMeM LIWIWH/pa, KOHYCa, yCeueHHOro KOHYCa,
1apa?

24.TlepeunciuTte e JUHULILI U3MePeHUS TI/IOIaM, 00beMa.

25.UemMy paBHO OTHOIIIEHHE TUIOIIa/lel TIOBEePXHOCTeH MoAo0HbIX GUryp B
TIPOCTPAHCTBe?

26.Uemy paBHO OTHOIIIEHHE 00BEMOB TI0J00HBIX (DHUT'YP B ITPOCTPAHCTBE?

27.Ha3zoBuTe npeiMeThl U3 Ballieid MpogecCUOHa/IbHOMN JesiTe/TbHOCTUA, KOTOPbIe
MMeROT (DOpPMBI TeJl BpallleHUs.

Pa3pen 8. [IpousBogHas GyHKIMH, ee IPUMeHeHHe

1. TIpomomxurte oripefeneHue: «[locnenoBaTenbHOCTE — 3TO. .. »
[TpuBesnuTe nprMep apupMeTHUeCKOH MPOrpeccui.
[IpuBeuTe NpriMep reoOMeTpUUYECKOM NPOrPeCCUH.
[MpuBegute  mipuMep  OecKOHeuHO  yObIBarollleid  reoMeTpUUecKoi
MIPOrPeCCHH.

IIpopmoskute onpenenenue: «IIpousBogHas — 310...»
PackpoiiTe reoMeTpruUeCcKrii CMbIC/ TIPOU3BOAHOM.
[Tpomo/mkuTe omnpeseseHue: «KacarenbHasi — 3TO...»
PackpoiiTe ¢hr3MUecKuil CMbIC POX3BOJHOM.

. Ilepeuncivte npaBuia BEIYUCIEHUS TIPOU3BOIHBIX.

10 Uemy paBHa ITPOU3BO/IHasI CTeNeHHON (DYHKIUN?

11.Yemy paBHa Ipou3BOJHas IPOU3Be/eHUs?

12.YemMy paBHa IpoOM3BOHAas YaCTHOIO?

13.YeMy paBHa MpOM3BO/{HAsI C/IOXKHOM (YyHKIIUN?
14.CopmynrpyuTe npr3HaK BO3pacTaHusl (DYyHKLUH.
15.CdopmynupyiiTe npu3Hak yoObIBaHUS QYHKIHH.
16.CdopmynupyuiTe TIpU3HaK TOYKA MakKCUMyMa (DyHKLIWH.
17.CdopmynupyuTe Npr3HaK TOUKK MUHUMYMa (yHKLMH.
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18.CocTaBbTe anropuTM pellieHWs 3aZlau Ha HAXOXKJeHWS HauOoJIbIero u
HavMeHbIlIero 3HaueHus PYHKI[MU Ha OTpe3ke?
19.CocTaBbTe anropuTM MCC/IE/IOBAHUS U TIOCTPOeHHUs rpaduka (PyHKIUU C
TOMOIIbIO MPOM3BOJHOM.
20.Kak HalTH BepTUKAIbHY aCUMIITOTY rpaduka QyHKIAN?
Pa3pen 9. [TepBooOpa3Has (PyHKI[UH, ee IPUMeHEHHe

1. Tlpogoskute onpenenenue: «PyHkUMs F(X) Ha3pIBaeTcs ...».
PackpoiiTe reoMeTpUUeCKU CMBIC/T OTIpeJie/IeHHOr0 UHTerpaJia.
[IpomoskuTe onpesenenue: «KprUBoOMHeWHAs TpaneLuys — 3T0...».
Chopmymupyiite popmyny HetoToHa-J/IeribHMIIA.
B uem 3akrouaetcs o611l BU BCeX IepBOOOPA3HBIX?

6. IlepeuriciuTe rpaBu/ia BbIYMC/IEHUSI UHTETPAJIOB.
Pazgen 10. J1eMeHThI TeOpUM BEPOATHOCTEH U MaTeMaTU4eCKOH CTaTUCTUKH

1. Tlpomomkute omnpenenenue: «CiyuaiiHoe coObITve — 3TO...». [IpuBeauTe
TipumMep.

kW

[TpuBearTE IPUMEP TOCTOBEPHOT'O COOBITHSI.

[TpuBearTE IPYMEP HEBO3MOKHOT'O COOBITHSI.

[TpopomkuTe onpezesieHne: «BeposITHOCTh C/Tyd4aifHOTO COOBITHS — 3TO...».
CdopmynvpyiiTe IpaBU/I0 HAX0XK/E€HUS CJI0KEHHSI BEPOSITHOCTEM.
CdopmyupyiiTe NpaBU/I0 YMHOKEHUSI BePOSITHOCTEM.

Kak HaliTu cpe/iHee apr(MeTHUeCKOe UhC/I0BOro psijia?

Kak HaWTH MeZiuaHy 4MC/IOBOrO psijja’?

Kaxk Beruncsiercs pasmax 4YnC/a0BOro psza?

LNk WD

10./17151 yero Hy>KHbI AMarpammel, rpaduku? [lepeunicivte BUAbI AUarpamm.

11.TIpuBeauTe MpHMepbI TIPOSB/IEHUS 3aKOHA OOJIBIIIMX YHCE/T B TPUPOJHBIX
SIBJIEHUSIX.

12.T1puBeuTe TIpUMepbI MPOSIB/IEHUST 3aKOHA OOJBIINX Urces B 00IeCTBeHHbBIX
SIBJIEHUSIX.

13.4YT10 u3yuaeT cTaTUCTUKA?

14.TIpogomxkure ornpenenenue: «CoyeTaHue — 3T0...».

15.1Tpogomkute onpefesenue: «Pa3MeljeHue — 3T0...».

16.ITpogomkute onpefesienue: «llepectaHOBKY — 3TO...».

17.IlpuBeuTe mpuMep MHOXXECTBA U3 peaslbHOM JKU3HU.

18.11puBeguTe Tiprimep oriepaLvu TiepeceueHrss MHOKECTB.

19.T1puBeauTe ripuMep orepaiuy 00beJUHEeHUs] MHOXECTB.

20.ITpuBeuTe riprMep onepaLiv pa3HOCTU MHOKeCTB.

Pa3pen 11. Cucrembl ypaBHeHUM
1. Yro Ha3biBaeTCs ypaBHeHHWEM?
2. UTO 3HAuuT pelLlnTh ypaBHeHue?
3. Uro Takoe KOpeHb ypaBHeHUsA?



Lo Ne Uk

UTo Ha3bIBaeTCs HEPABEHCTBOM?

UTO0 3HAUUT pelmnTh HepaBeHCTBO?

B ueM 3ak/touaeTcsi «MeTof, UHTEPBA/IOB»?

UTo Ha3bIBaeTCs pellieHre CUCTeMbl YPaBHEHUN?

UTO 3HAUUT PElUTh CUCTEMY YPAaBHEHUM?

[Tpy perleHMM KaKAX YpaBHEHHWHM W HEPaBeHCTB, CjelyeT o0paTuthb

BHHUMaHHe Ha 00/1aCThb AOITyCTUMBbIX 3HAYeHUI?

10.TTepeuriciuTe CriocoObl pellieHusl ypaBHEHUIA.

11.TTepeuriciuTe CrIOCOOBI peIIeHUs] CUCTEM YpaBHEHHH.

Kpumepuu oyeHku:

OOyuarormiyecs BBITSTUBAIOT TISITh KapTOueK C BOIPOCaMH, AT TTOTHbIN
oTBeT (CO CIMCKOM BOIIPOCOB OOydYaromuecs 3HAKOMSTCS B Hadajie H3y4deHUs

paszena).

IIIkana nepegoda 6a/1/106 8 omMemKu no namu6aa1bHOl cucmeme

Ommemka Konuuecmeo gepHbiX 0meemos Ha meopemuyecKue 60npochl
«3» (y008.) 3

«4» (xopowio) 4

«5» (omauyHo) 5




Komnsaekm 3adaHutl 0151 KOHMposbHOU pabombi Ne 1 Ha memy «BxooHol
KOHMPO/1b»

Oo0s3aTe/1bLHAsA YaCTh

IIpu peweHuu 3adaHuti 1-4 3anuwiume npaeu/ibHbILi 0OMeem u3 Yembipex
npeo/10)CeHHbIX.
1. (1 6am) PackpoiiTe GopMy/1y COKpAILEHHOIO YMHOMKEHU a’-b’:
A) a’-2ab+b?; B) (a-b)(a+b); B) a*+2ab-b* I') (a-b)(a-b)
2. (1 6anm) [noraab TpeyroabHUKA BEIUUCIISAETCS TI0 (hopMyie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

5

10
3. (1 6ann) Kakoe 13 ciieyIOIIMX YKCET 3aKTFOUEHO MEXKy UiC/IaMHu 17 4 §?

A)0,4;5)0,5;B)0,6; ") 0,7

4. (1 6ann) Oansl rpadvku GyHKUMN. Kakas hopMyra cooTBeTCTBYeT rpaduky 3?

1) 2) 3)

o] 11 ol 1 ol 1

. 9
A) T2 O By = -8t 1L By T T 1) =5,

IIpu ebinosHeHuu 3adaHull 5-8 3anuwiume X00 peuwieHuUsi U NO/Ay4eHHbI

omeem.

1. 11
5. (2 6anna) Berumciure 5t T

6. (2 6amna) Pemmre ypaBHenue x*-7x+10=0. Ecii ypaBHeHue umeeT Oosiee

OOHOTI'0O KOPH#, B OTBET 3dITUIIINUTE MEHbIIIUN U3 KOpHEﬁ.



7. (2 6ana) Ilnomaze 3emMenb KPeCThTHCKOTO XO3fMCTBA, OTBeJeHHAs TOf
10CaZIKy KyCTapHUKOB M LIBETHUKOB, COCTaB/sieT 24ra W pacripefiesieHa Mexay
HUMU B OTHOLLIeHUH 5:3. CKOMBKO TeKTapOB 3aHUMAIOT [[BETHUKU?

8. (2 6anya) Breicota BH mapannenorpamma ABCD genut ero ctopoHny AD
Ha otpe3ku AH=2 u HD =32. [uaroHans mnapawienorpamma BD paBHa 40.
Havigure niomas napasuiesiorpaMmma.

Jlonmo/JIHUTE/IbHAA YacTh

IIpu ebinoiHeHuu 3adavusi 9 3anuwiume xo0d, 060CHO8AHUe peuwleHUs U
nosiyuyeHHbIU omeem.

9. (3 6amna) PpibonOB TIpOIUIBLUT Ha JIOAKE OT TIPUCTAaHH HEKOTOpOe
pPacCTOsTHUe BBepX I10 TeUeHUIO PeKH, 3aTeM OpOCH/T SIKOpb, 2 Yaca JIOBHJI PbIOy U
BepHYJ/Icsi 06paTHO Yepe3 5 YacoB OT Hauasa myTelilecTBus. Ha Kakoe paccTosiHue
OT TIPUCTAaHU OH OTIUIBUI, €CIM CKOpPOCTb TeueHWs pPeKH paBHa 2 KM/4, a

cobCTBeHHasi CKOPOCTh JIOAKU 6 KM/u?

JTA/IOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aldHHUA
OTtBer b b B A 2,7 2 9 816 8

BX0oaHOW KOHTpPO/Ib COCTOWT W3 3a/laHUM, YaCTUYHO B3SITBIX U3 OTKPBITOTO
6anka OI'D u BIIP no marematvike. Ha BbITIO/IHeHUe 3a/laHUI BXOHOTO KOHTPOJISI
naetcsd 1 akageMuuyeckuit yac (45 MUHYT).

BxogHOW  KOHTPOJAL COCTOMT W3 2-X uacTel: o0si3aTrenbHONW U
JIOTIOJTHUTETbHOM.

OO06s13aTesibHasi 4YacCTh COZEPKUT 3aZlaHUsT MUHUMAJIBLHOTO 00si3aTebHOT0
YPOBHSI, IOTIOJTHUTe/IbHAs 4acTh — 0oJiee C/I0XKHbIe 3a/IaHusl.

ITpu BLIMIOJTHEHWM 3a/]aHUM TpeOyeTCsl MPeAiCTaBUTh X0/ PellleHns U yKa3aTh
TOJTyueHHbIA O0TBeT. [IpaBW/ILHO BBITIOJIHEHHOE 3aJjaHue M3 00si3aTe/lbHOM uYacTH
OLIeHMBaeTCsl B OJWH Oasii; MpaBUIbHOE BBIMOTHEHWE 3aflaHUM [IOTIOJTHATeTbHOU
yacTu oljeHnBaeTcs 3 6a/uiamu uiam 1-2 6aniaMu 3a YaCTUYHOE pellieHue.

BaJ'IJILI, IMoJ/Iy4yeHHbI€ 3a BCe BbIINNO/IHEHHEBIE 3a/laHHsA, CYMMHDPYIOTCA.




IITkana nepegoda 6a/1/106 8 ommemKu no namu6aa1bHOU cucmeme

Ommemka Yucno 6a1108,
Heob6xo0umMoe 0/151 No/IyYeHUs1 OmMMemKu
«3» (y008.) 7-9
«4» (xopowo) 10-12
«5» (omauuHo) 13-15




Komnaekm 3adaHutl 0151 KOHMpoabHOU pabombi Ne2
Ha memy: «CmeneHu u KOpHU»

Oo0s3aTe/1bLHAsA YaCTh

ITpu pewenuu 3adaHuii 1-4 3anuwume npasuabHblli Oomeem u3 uYemblpex
npeo/10)CeHHbIX.
1. (1 6ann) Mexxay KaKWMH IBYMsI HaTypa/IbHbIMU UMC/IaMU HaXOAUTCSI
4rcio v19?
A)19u20;b5)2u3;B)18u19;I') 3u 4.
2. (1 6ann) Orpesenure KOpeHb ypaBHeHUs x°=125
A)3.;b)-3;B)-5;1)5.
3. (1 6a/n) PacriooxxuTe B ropsAAKe BO3pacTaHUA Yncsa: 2; v/5; V17
A) 2;V5;V17; B) 2; V17;35; B) V5; 2; V17, T') V17;  2; V5.
4. (1 6an1) YMHOKast yMc/ia C OJWHAKOBBIM OCHOBaHHEM, UX CTereHH. . .?

A) ymHoxaeM; b) nenum; B) cknagbiBaem; I') oTHHUMaeM.

IIpu ebmnoHeHuu 3adaHutl 5-8 3anuuwiume x00 peuwleHusl U NOJyYeHHbIL

omeem.

5,58

a . a279

o 6,48
5. (2 6anna) HaiiiuTe 3HaueHue BeIpakeHus: 47 1ipu a=7.

(VI2+8)’

6. (2 6asuta) Haiigure sHauenue Boipakenuss 10+ V96
7. (2 6amna) PaccTosHue oT HabmrofaTens, HaXOASAIIErocs Ha HeOO/BIION

BBICOTEhKM/IOMETPOB Haj 3eM/éid, [0 HabmofaeMoll WM JIMHUKM TOPW30HTA
BBIUMC/ISIETCS 10 (hopmyJie b= m, rneR=6400 km -- paguyc 3emnu. C Kakou
BbICOTBI T'OPU30HT BUZEH Ha pacCcTossHuU 48 kunomeTpoB? OTBeT BbIpasuTe B
KWJIOMeTpax.

8. (2 6asuta) Pewmre ypaBHenueV —32 — X = 2.

Jlono/iHUTE/IbHASA YaCTh

IIpu ebinoaxveHuu 3adaxusi 9 3anuwiume x00, 000CHO8AHUe peuleHUs U

nosiyuyeHHbll omeen.



9. (3 6ana) Perute rpadruecku CUCTEMY ypaBHEHMIA: yy:jf

JTAa/I0OHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afjaHusA
Otger B r B B 49 2 018 | 36 | 1)

Komnekm 3adanuti 018 KoHmpo/ibHot pabombt Ne 3
Ha memy: «ITokazamenbHasa pyHKyus»

Oo0s3aTe/IbLHAsA YaCTh

IIpu pewenuu 3adavuli 1-4 3anuwume npasuabHbIli Omeem u3 uemblpex
npeo/10)CeHHbIX.

1. (1 6ann) IIpu kakoM 3HaueHuM a GyHKLIUs y=a* ObIBaeT Ha Bceli obsacTu
onpezeneHus?

A) a=%; B) a=8,25; B) a=%; ') a=v3.

2. (1 6amn) Ha pucynke n3obpaxén rpaduk GyHkmu Buja f(x)=a*. Hatigute
3HaueHue f(2).
YA

::ur"

filx)=a"

=y

o]
A) 25.; B) 5; B) 32; I') HeT BepHOro OTBeTa.
3. (1 6amn) ®yukMsa 3agaHa HOPMYJION: f(x)=(%) . Uemy paBHo f(-2)?

A)-3; B)-4B)4T) V2.

1 x—13
4. (1 6ann) KopeHb ypaBHeHUS (6) 7
A) 12,5; b) 13; B) 14; T') 15.

IIpu ebinosHeHuu 3adaHutl 5-8 3anuwiume X00 peuwieHuUsi u NO/Ay4eHHbIU
omeem.

5. (2 6amna) Haiigure KopeHb ypaBHeHus 3% 2-5%3*=12
6. (2 6anna) CKOMBKO Le/IbIX PeIleHHi UMeeT HepaBeHCTBo 1<7"'<49?



5—8x—x?
7. (2 6anna) Haiiaure TOuky MakcuMyma hyHKImU Y = 207
8. (2 Gamnma) B xome pacmazia paJuOaKTHBHOIO WM30TOINA €ro Macca

— ~—t/T
yMeHbIIAeTCst 110 3aKoHy (1) =m0 2

' TAlem, -- Hada/ibHasi Macca U30Tora, t --
BpeMsi, Mpolle/iiliee OT HAauyajJbHOrO MOMeHTa, 1 -- mepuof mnoaypacnaza. B
Havya/bHbIM MOMEHT BpemMeHHM Mmacca u3ororna 184 mr. Ilepuon ero mosypacmnaf
cocraBisieT 7 MyuH. Halinre, yepe3 CKOJbKO MHUHYT Macca M30Tora Oy/ieT paBHa
23 Mr.
Jono/IHUTe/NbHAsA YacTh
IIpu ebinoiHeHuu 3adauvusi 9 3anuwiume xo0d, 060CHO8aHUe peuwleHUs U

nosiyuyeHHbIl omeen.

o -2x=0
9. (3 6anna) PertuTe rpadruecky CUCTEMY ypaBHEHUIA: }; ="
JTa/IOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHUA
OtBer B A B A 1 2 -4 21 (2;4)

Komnsaekm 3adaHuil 0151 KOHMposabHOU pabombi Ne 4
Ha memy: «J/lozapugpmbi»

Obsa3aTe/bHasA YacTh
ITIpu pewenuu 3adaHuli 1-4 3anuwiume npaeu/ibHbIL OmMeem u3 uembipex
npeo/10)#CeHHbIX.

1. (1 6amn) Kakas u3 ¢hyHKIMI Bo3pacTaeT Ha Bceil 06/1aCTH OTipe/ie/ieHus?
A) f(9=log:x; B) f()=0,7; B) f(x)=x; T') f(x)="8:%,

2x-3
x+7

A) (-7; 1,5); B) (-00; -1,5), (7; +0).; B) (-1,5; 7); I') (-00; -7), (1,5; +o0).

2. (1 6amn) Ykakure o61actb onpeseneHust GyHKLuH [ | x|=1g

1
3. (1 basum) PacrioniokuTh B MOpsijKe BO3PACTaHKsE: 108os54; 108,50,4, log, ;7.
1 1
A) log, 54, 10g0,50,4;10g0,52 ; B) log0,54;logo’sz;10g0]50,4;
1 1
B) logoysz;logo,50,4 ; log054 ; T) logg50.4; 1080,52; log, ;4.

4. (1 6ann) Haligute KOpeHb ypaBHEHUs logy(5 —x) =2.
A)11; B) -11; B) -3; T) 3.
ITpu ebinoiHeHuu 3adaHutl 5-8 3anuwiume x00 peuwleHusl U NOJyYeHHbIL
omeem.




5. (2 6asuta) OrpesienuTe 3HAUYEHNE BhIpaKeHHs logg2 +logg3+2"%",

6. (2 6annma) YkakuTe HaMeHbIIlee 1je/ioe pellleHre HepaBeHCTBa:

log,(6x-4)>2,

7. (2 6auta) Hailaure Touky Makcumyma dyskipm ¥ = 81n(x+7) — 8x+3.

8. (2 6Gamma) [ns oborpeBa TrOMelljeHUs], TemriepaTypa B KOTOPOM
noZiiep>kvBaeTcss Ha ypoBHe T,=15° uyepe3 pasuaTop OTOIUIEHUsS IIPOITYCKArOT
ropsiuyto Bozy. Pacxop mpoxogsiueii uepe3 TpyOy paguaTtopa Boabl m = 0,6 Kr/c.
[Tpoxops 1o TpyOe paccTosiHUE X, BOJla OXJIaXK/JaeTCsl OT HauabHOW TeMIlepaTypbl

cm T, — T, Br-c
0 . X=0o—logy ———, ¢ =4200—
T:,=91° po temmneparypel T, npuuém Y I'—-T. rpe kr-°C -
Br
. =28——
TEIUVIOEMKOCTb BOJBL, '~ m~C -- KO3(hOHUIMeHT TerioobMeHa, a ®=0,8 --

nocrosiHHasg. Haupure, 10 Kakou TemriepaTypsl (B rpagycax Llenbcus) oxnaaurcst
BOJIa, eC/IM iyIiHa TPyObI paguaTopa paBHa 144 m.
Jono/iHuTe/IbHAsA YacTh

IIpu ebinoiHeHuu 3adavusi 9 3anuwiume xo00d, 000CHO8AHUe pewleHUs U
no/1y4eHHbIll omeem.
9. (3 6ana) Pertute rpadruecku CUCTeMY ypaBHEHMIA:
y+2x=log;135-1og,5

2y-3x=6
JTA/IOHBLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aflaHusA
OtBer A r A B 5 3 -6 34 (0; 3)

Komniekm 3adanuti 018 KoHmpo/ibHot pabombt Ne 5
Ha memy: «OCHO8bI MPU2OHOMempuu»

Obsa3aTe/bHasA YacTh
IIpu peweHuu 3adaHuii 1-4 3anuwiume npaeu/bHbIll OmMeem u3 uvemblpex
npeo/10)#CeHHbIX.

1. (1 6ann) B A ABC sinc=%. Kakas U3 CTOpPOH SIBJISIeTCS TUIIOTEeHY30U A

ABC?
A) AB; B) AC; B) BC; T') CB.
2. (1 6anm) YT/10M Kakou ueTBepTH sBJsieTcs yro a=400°7
A)L; B) II; B) III; I') IV.
3. (1 6amn) Kakue 13 QyHKIMN SBASIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.




1
4. (1 6amn) Kakue 13 umncen sBASIOTCA KOPHEM ypaBHEHMSI COS X =57

_T. _T. _T. _2n
A)X—6 ; E)X—3 ; B)X—2 ; T)x= 3 -

IIpu ebinosiHeHUu 3adaHutl 5-8 3anuwiume X000 peuwleHUs1 U NO/yYeHHbIU
omeem.

. 7T T
5. (2 6amta) Beruncimre: sin-; + cos.

o 2 . 2
6. (2 6aa) Haligure 3HaueHNe BLIPaKeHUs 4arccosg - 4arcsm(-g)

7. (2 6anna) JokaxkuTe TOXKIeCTBO: 2sin(m/2+a)+ cos(m—a)= cosa.
8. (2 6aia) Pemure ypaBHeHue: sin’ X - 4 sin x + 3 =0,
Jono/HuTe/IbHAA YacTh
IIpu ebinoaxveHuu 3adaxusi 9 3anuwiume x00, 000CHO8AHUe peuleHUs U

noJ/1y4eHHbIll omeem.
. Xty=n
9. (3 6ania) PeruTe cuctemMy ypaBHeHUH: sin x+ sin y=2.

JTA/I0OHBI OTBETOB:

H

omep 1 2 3 4 5 6 7 8 9
3a/|aHuA

(

Z+2mn i T

OTBer b A B b 1 21 - 2 —+271n;

, e Z 2
ne 7

Komnjexkm 3adaHuti 0151 KOHmMpoabHOU pa6ombi Ne 6
Ha memy: «IIpsiMble u N10OCKOCMU 8 NpOCMpAaHcmee»

Obsa3aTe/bHasg YacTh
IIpu pewenuu 3adanuti 1-4 3anuwiume npasu/bHbIU 0OMeem u3 yembipex
npeo/10}CeHHbIX.

1. (1 6amn) PacummdpyiiTe KpaTKyo 3aIuchk: ac€ f.
A) TOYKa a MPUHAJIEXXUT TIJIOCKOCTHU f3;
b) Touka a npuHaj/1eXxuT npsiMon f;
B) npsimast a mpuHaA/IeXXUT MJIOCKOCTHU fB;
') npsimasi a mepecekaeT MJI0CKOCTh f.
2. (1 6ann) Ipsmbie AB u CJI ckpeljuBatoTcsi. Kakoe pacro/ioskeHre UMeroT
nipsambie AC v BI?
A) napannenbHble; b) mepneHauky/isipHble; B) ckpemuBatoTcs; ) mepecekaroTcs.
3. (1 6amnn) ITnockoctu o u B uMeroT 1 001IyI0 TOUuKy. KakoBO X B3auMHOe
pacriojioxkeHue?




A) nmnapamnensHel; b) mnepecekaroTcsi 1o npsmor; B) coBmagarot; I)
CKpeLUBaoTCs.
4. (1 6ann) Ecnmu mpsMasi, poBeJieHHasi Ha TIJIOCKOCTA Yepe3 OCHOBaHUE
HAKJIOHHOU, TIepIieH/IUKYJIIpHA ee MPOeKI1H, TO OHa...
A) nieprieHIUKYJIIpHAa U CaMOW HaKJIOHHOM;
b) mapansenbHa U caMOM HaK/JIOHHOWU;
B) ckpenmBaeTcsi ¢ HAaKJIOHHOW;
') neprieHIVKYy/IsipHa OCHOBAHHWIO HAKJIOHHOM.

ITpu ebinoiHeHuu 3adaHutl 5-8 3anuwiume x00 peuwleHusl U NOJyYeHHbIL
omeem.

5. (2 6anna) Yepe3 KoHLbI oTpe3ka AB u ero cepeguHy M mMpoBefieHbI
rapasijie/sibHble MpsiMble, MepeceKarollre HeKOTOPYIO TJIOCKOCTh B TOUKax Ai, By u
M.. Haligute nymvHy otpe3ka MM, ecim oTpe3ok AB He mepecekaeT IJIOCKOCTb U
ecmu AA:1=6,8cm, BB1=7,4cMm.

6. (2 6anna) Ipssmeie AC, AB u A/l mionapHO MeprieHAUKY/IspHbI. HaiiguTe
orpe3ok C/I, ecqiu AB=5 cm, BC=13 cm, AI=9 cm.

7. (2 6anna) M3 TOUKW K IJIOCKOCTH MPOBe/IEHbI Be HaK/IOHHBIe. HaliguTe
JUTAHBI 00I1lero TIepIeHJUKY/IsIpa, eC/I MPOEKI[UM HAK/IOHHBIX OTHOCATCS Kak 2:3
Y [I/IMHB] HAK/IOHHBIX paBHbI 23 CM U 33 CM.

8. (2 6amna) Haueptutbky0ABCIIA:B:Ci/1;. Tloctpouth Touky Ke AB,
touky M € [1/1,C, otpe3ok PE € A;B,C..

Jlonmo/IHUTE/IbHAA YacTh
ITpu ebinoaHeHuu 3adaHus 9 3anuwiume Xo00, 000CHOGAHUe peuleHUs] U
nosilyueHHbIU omeem.

9. (3 6ana) BeruucauTh TIOIMAAL CTEH OO/MIIOBKH JjoMa BbICOTON h=3 M.;
vMerolero 2 OkHa; S okHa -- 1,5x2m; aBepb; S gBepu -- 1x2,3m OCHOBaHMe JoMa
COCTaBJISIIOT /IBe TeoMeTpruueckre (UTyphI: MOTYOKPY>KHOCTb PafiiycoM 3,5 M U
MPSIMOYTOJIbLHUK CcO cTopoHamMu 10 u 16 metpoB. Ilpu peliieHuM 3a/lau Ha
BLIUMC/IEHUs TIIOIIAQ HeCTaHAApTHOM (UIypbl COBMECTHO CO CTy/IeHTaMU
COCTaBJISIETCS /ICOPUTM PellieHUs 3aZlau TaKoro BUjia:

1). Pa36uth ¢purypy Ha MHOXKeCTBO CTaHAapTHBIX (QUTYP.

2). Halitu nioaib KaXkKA0W 13 MOMY4YeHHbIX CTaHAAPTHBIX (Uryp.

3). Hailitu cymMMy 3THX TI/I01La e .

4). BbluecTb M3 3TOM CyMMBbI Miomaad ¢opM, He BXOASAIMX B 3Ty (GUrypy
(HampuMmep, OKHa, ABEPU U T.A.).

JTa/IOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHuA

OTtBer B B b A 7,1 15 9 - -




Komnsaexkm 3adaHutl 0151 KOHMposibHOU pabombi Ne 7
Ha memy: «Koopounamsbl u éeKmopb1»

Oo0s3aTe/1bLHAsA YaCTh

ITIpu pewenuu 3adaHuli 1-4 3anuwiume npaeu/ibHbIL OmMeem u3 uembipex
npeo/10)CeHHbIX.

1. (1 6anm) Hanbr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), [(0,0,2). Kakue u3

HUX JIeXXaT Ha KoOpAUHaTHOU npsimout Oy?

A)A;B)B; B)C; T') [.

2. (1 6ann) Kakue u3 BekropoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)

SIBJISTFOTCS] € AMHUUHbBIMU ?
A)a;b)c; B)B; I') p.
3. (1 6ann) Kakue u3 Bektopos a(1,2,-3), c(3,6,-6), B(2,4,-6) KonivHeapHbI?
A) a, B; b) ¢, B; B) a, ¢; I') KonymHeapHbIX BEKTOPOB HeT.

4. (1 6ann) Haubl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro

oTpe3ka sijsieTcst Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

IIpu ebinosHeHUu 3adaHull 5-8 3anuwiume X00 pewleHUs1 U NO/yYeHHbIU
omeem.

5. (2 6amna) [anbr Bektopwl a(-6,0,8) , B(-3,2,-6). Haiigure ckansipHOe
Tipov3Be/ieHre BeKTOPOB.

6. (2 6Oamma) Ilpu KakMx 3HAueHUSIX N BeKTOpbl d(4,n,2), é(1,2,n)
TepreH/INKY/ISIpHbI?)

7. (2 6anna) Hanwl BekTophl a(-6,0,8), B(-3,2,-6). Haiiaute KocuHyC yria
MeX/1y BeKTOpaMH.

8. (2 6annma) [JokakuTe, uTO ueTLIpEXyronbHUK ABC/] sBiiseTcs pombowm,
ecu: A(6,7,8), B(8,2,6), C(4,3,2), [1(2,8,4).

JononHuTeNnbHAsA YacTb
IIpu ebinoaxveHuu 3adaxusi 9 3anuwiume x00, 000CHO8AHUe peuleHUs U
noJ/1y4ueHHbIll omeem.

9. (3 6annma) Maker KayMOblI TIpe/icTaB/ieH Ha KOODPAWHATHOM TIOCKOCTH.
Haiigure miomaZib KiIymMObl (YeThIpeXYTrobHUKA), BEPIIMHLI KOTOPOT'O0 HWMEIOT
koopauHaThl (8;0), (10;8), (2;10), (0;2).



[ T T T

JTA/IOHLI OTBETOB:

H

omep 1 2 3 4 5 6 7 8 9
3a/laHus

OTtBetT B B A B -30 -1 -3/7 - 68

Komnekm 3adanuti 015 KOHmMpo/abHoU pabombi Ne 8
Ha memy: «MHO0202paHHUKU U mes/a epaujeHus»

ObsA3aTe/IbHasg YaCTh
IIpu pewenuu 3adanuli 1-4 3anuwume npasuibHbIl OmMeem u3 uemblpex
npeo/10}CeHHbIX.

1. (1 6amm) B Kakux eAWHUIIAX U3MepseTCS IUIOM[Ab TIOBEPXHOCTH
MHOTr'OIpaHHHKa?
A) B rpagycax; b) B meTpax; B) B kBagpatHbix MeTpax; [') B ABYrpaHHbIX
rpagycax.
2. (1 6ann) Ilnomjaar OOKOBOW TMOBEPXHOCTU TMPU3MbI BBIUHC/SETCS TIO
dbopmye:
A) S = Seoxt 2 Socn.;
b) Sé6ox =Poci*H;
B) S= Beox + SSocs;
') S6ok =2P.*H.
3. (1 6an) YTo sIB/ISIETCS OCEBLIM CeUeHHeM yCeUeHHOro KOHyca?
A) paBHOOe/[peHHbIN TPeYToJIbHYK;
B) paBHOOeipeHHast TpareLys;
B) nNpsIMOYyT0/IbHUK;
') mpsimoyroJibHas Tpamnewusi.
4. (1 6ann) Kakas dwurypa monayuyaeTcsi NPy BpallleHUH MPSMOYTOIbHOTO
TPeyroJibHWKa BOKPYT OJJHOTO M3 CBOUX KaTeTOB?
A) koHyc; b) yceueHHblli KOHYC; B) nupamua; I') yceueHHasi mipaMua.

IIpu ebinosHeHUu 3adaHull 5-8 3anuwume X00 pewleHUs1 U NO/yYeHHbIU
omeem.




5. (2 6anna) Pebpo ocHOBaHUS MpaBUIBHOW TPeYyroabHOW MUPAMHUIBI 3 M,
arrodema 6M. HaiiguTe miorazbk 60KOBOM MOBEPXHOCTH MUPAMU/IbI.

6. (2 6anna) [Inaronass Kyba paBHa V588. HatiguTe ero o6nem.

7. (2 6ana) IIpssMOyTronMbHUK CO CTOpOHaMU 8CcM U 3CM BpaIljaeTcsi BOKPYT
Gonbiiieli ctopoHsl. Hatiure o6beMm, 110181 GOKOBOM 1 TOTHOM TTOBEPXHOCTEH
TMOJIyYeHHOr 0 TeJia.

8. (2 6amma) BBIUMCIUTE TTOBEPXHOCTb KPOHBI KYCTapHHWKa, HMEIOIEro
dbopmy 111apa paguyca 0,5 M. B oTBeT 3amnuiimTe 4uciio, JeeHHoe Ha .

Jlonmo/IHUTE/IbHAA YacTh
IIpu ebinoaxHeHuu 3adaHus 9 3anuwume X00, 000CHOGAHUe peuleHUsl U

nosiyuyeHHbIl omeemn.

9. (3 6anna) Co3math KOMOMHMUPOBAHHOE T€OMETPUUECKOe TeJI0, BBITIOJIHUTh
HeoOXouMbIe pacueThbl (TUI0Iab, 00beM).

IIpeanosnaraemblie MOJe/N:

L

JTAa/I0OHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/JaHUA
72T,
OTtBer B b b A 27 2744 48m; 1 -
64n

Komniekm 3adanuti 018 KOHMpoabHOU pabombi Ne 9
Ha memy: «IIpou3eodHas (pyHKYuu u eé npumeHeHue»

O0s3aTe/IbLHAsA 4YaCTh

IIpu peweHnuu 3adaHuti 1-4 3anuwume npaeu/ibHbIL 0Meem u3 uemblpex
npeo/10ceHHbIX.
1. (1 6a/n) Yemy paBHa rpousBojHas QYHKLUUA y=C0S°X?
A) y'=-sin’x; B) y'=-2sin’x; B)y’=-2cos x sinx; I') y'=2cos Xx.
2. (1 6ann) Io kakoit U3 GoOpMYJT BEIUKCISIETCS TIPOM3BO/[HAs TIPOU3BEJeHUS ?
A) (utv)=u"+v’;
b) (uv) =u'v+uv’;
': u'v-uv’

By (1) =4,




) ()= (g(x)*g" (X).
3. (1 6amn) Pemmre ypaBHenue [ (x)=0, ecmu f(x)=3x* — 6x +4. Bribepure
OTBeT.
A)1;B)-1;B)4;T) -4.
4. (1 6amn) Ha pucyHke u3obpaxeH rpaduk mpou3sBogHOW (QyHKUUHU f(x),
onpesiesieHHOM Ha uHTepBase (—10; 8). HalijuTe KO/MUeCTBO TOUEK MakCUMyMa
dbyHkimu f(x) Ha oTpeske [—9;6].

A)5;b)4;B)2; TN 3-.

IIpu ebinosHeHuu 3adaHull 5-8 3anuwiume X00 peuwieHusi u NO/Ay4eHHbI
omeem.

5. (2 6anna) MaTepuasibHasi TOUYKa ABVDKETCS TIPSIMOJIMHEMHO TIO 3aKOHY
x(r) = —tt 6" — 4 4515 (rpe x -- paccTosiHWe OT TOYKM OTCUeTa B MeTpax, t --
BpeMsi B CeKYH/laX, U3MepeHHOoe CHayvasla JBkeHus ). Haiiiute ee cKopocTs (B M/C)
B MOMEHT BPEMEHMU ¢ =3 c.

6. (2 6annma) Ha pucyHke n3obpaxéH rpaduk dyHKIMM y = f(X) ¥ KacaTebHast
K HEMY B TOUKe C aOCIuccou xo. Haliaure 3HaueHue mpou3BogHOM MyHKIMH f(x) B
TOUKE Xo.

(x- 2) ( x+3 ) S
|x- 8)
8. (2 6anna) ViccnegoBaTh GYHKIMIO f(X)=X> — 3X ¥ IOCTPOUTE €€ Tpaduk.

7. (2 6ania) Pemvite HepaBeHCTBO:

Jlonmo/IHUTE/IbHAA YacTh




ITpu ebinoaHeHuu 3adaHus 9 3anuwiume Xo00, 000CHOGAHUe peuleHUs U
no/1y4eHHblll omeem.

9. (3 6ama) [y TIOCTPOMKM aHTapa BBIZEJIAIOT yUaCTOK 3eMJIH TIOIAZIbI0
100 m°. TlpesjararoT YeThIpe yuyacTKa pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8;
10x10. Kakoii yuyacTOK TIO/IOM/IET, YUHUThIBAsl, UTO HEOOXOAUMO OYyJeT MOCTaBUTh
3a0b0p 110 TIepuUMeTpy?

JTA/IOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHusA
Oteer B B A B 8 125 | G332 ; 10x10
’ (8; +0)

Komnaekm 3adanutl 0151 KOoHmMposbHOU pabombi Ne 10
Ha memy: «IlepgoobpasHasn pyHKYyuu, eé npumeHeHUe»

ObsA3aTe/bHasA YacTh
IIpu pewenuu 3adanuii 1-4 3anuwume npasuibHbIli OmMeem u3 uemblpex
npeo/10)CeHHbIX.
1. (1 6amn) [Ina kakoil u3 GyHKumi QyHKUus F(x)=x’-3x’+1 apnsercs
nepBo0Opa3Hoii?
A) f(x)=3(x>-2); B) f(x)=3x(x*-2); B) f(x)=3x*-6x+1; I') f(x)=3x-6x.
2. (1 6ann) Hana GpyHrums f(x)= 3x°+1. Yemy paBHa F(1)

A)2;5)4;B)6;T) L=

3. (1 6amr) O61Mit BUA BCex mepBO000pa3HbIX A f(x)=sinx?
A) F(x)=cosx+C; B) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
2

4. (1 6ann) BerunciivTe oripesie/ieHHbIN UHTerpas f xdx.,
1

A)-1;B) 1; B)-1,5; T) 1,5.

IIpu ebnoHeHuu 3adaHutl 5-8 3anuwiume x00 peuwleHusl U NOJyYeHHbIL
omeem.

5. (2 Gamna) Hdsnserca mu F(x)=x’-3x+1 mnepBooOpasHOi A1 (YHKLUK
f(x)=3(x’-1)?

6. (2 6amna) 3agaiite mepeooOpasHyo F(x) g dyHkimu f(x)=3x°-2x, eciu
M3BEeCTHBI KOOpAUHATHI TOUKU M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucynke n3o0paxkeH rpaduk hyHKIUH Y=f(x), oripee1éHHON
Ha uHTepBase (—3; 11). Haiiiure HaMeHbIllee 3HaueHHe QYHKIUMH f(X) Ha OTpe3Ke
[2; 9,5].



A y= flz)
L M
el I\
: AREEN
) / \(1|1
AN | A\

8. (2 6anna) Ha pucyHke u3obpakeH rpaduk HekoTopou (pyHKImMHM y=f(X).
5

[Tonb3ysCh pUCYHKOM, BEIYMC/IUTE OMpe/ie/IeHHbIA UHTerpa f flx|dx.
1

YA
4

[y S —
[ 7] S ——

Y

JonosHUTEeIbHAA YaCTh
IIpu ebinosaHeHuu 3adaHus 9 3anuwiume Xo0, 060CHO8AHUe peuwleHUsl U
nosiyuyeHHbll omeen.

9. (3 O6amna) BeluMcUTh MIOWEAAL KAyMOBI, TIepUMeTp KOTOPOM
OrpaHWYMBAIOT JuHUU Y=0, y=x, y=-2x+6. Pemiutb AByMs criocobamu. CrenaThb
yepTex.

JTA/IOHBI OTBETOB:

Howmep 2 3 5 6 7 8 9
3a/ldHHUA
OTtBeT I A b r na xX-x’+4 -3 12 3

Komnekm 3adanuti 018 KoHmpoabHot pabombi Ne 11
Ha meMy: «J/1emMeHmMbl meopuu geposiMHocMmeli Mamemamu4yeckou
cmamucmuku»

ObsA3aTe/bHasg YacTh
IIpu peweHnuu 3adanuti 1-4 3anuwiume npaeu/bHbIL 0mMeéem u3 Yembipex
npeo/10)#CeHHbIX.
1. (1 6amn) KombOuHaToprka — 3TO pa3zie/l MaTeMAaTUKH, OTBEYAIOIIUN Ha

BOITPOCHI CKOJTbKUMU CII0C06aMu MOYXKHO BbIOpATh 3/IEMEHTHI ...
A) 3a/]JaHHOTO KOHEUHOT'O MHOKeCTBa;
b) 6eckoHeUHOT0 MHOKECTBa;




B) nmro6oro MHOKeCTBa;
') “ppalMOHATbHBIX YUCEeT.

2. (1 6ann) CoemuHeHUS W3 N 3/IEMEHTOB, OT/JMUAIOIUECs APYT OT Apyra
TOJIBKO TIOPSIZAKOM PacCIiO/IO’KEeHUsI B HUX 37IEMEHTOB, Ha3bIBatOTCS:

A) nepecTaHOBKaMy;
b) couetanusamu;
B) pa3menienusmy;
') KoMOVHALUSAMH.
3. (1 6ann) Yurcno Bcex BO3MOKHBIX pa3MelljeHH BEIUUC/ISeTCS 110 hopMyie:
A) AY=nln-m|; B) Ay=n(n-1]...(n-m+1);
B) Al=(, "7 T) A7=nln+m
4. (1 6ann) I'pynmupoBKa — 3T0. ..
A) ynopsiioueHre eJMHUL] COBOKYITHOCTH T10 IPU3HAKY;
b) pa3bueHue eIMHMUI] COBOKYITHOCTH Ha TPYIIIHI 10 TIPU3HAKY;
B) 06006111eH1e eTUHUYHBIX (DaKTOB;
') 06006111eHME e TUHUYHBIX TTPU3HAKOB.

IIpu ebinoiHeHuu 3adaHutl 5-8 3anuwiume x00 peuwleHusl U NOJyYeHHbIL
omeem.

5. (2 6amia) B cpeguem u3 2000 HacocoB, TOCTYIUBIIMX B TIPOAAXKY, 6
nojATekaroT. Haliiute BepoOSITHOCTbL TOrO, UTO OJWH C/IyYalHO BBIOpAHHBIM IS
KOHTPOJIA HACOC He TMoJTeKaeT?

6. (2 6amma) CpaBHUTb BCXOXKECTh CEMSH JIFOOBIX TPeX BHOB OZHOJIETHUX
1BeTOB 3a mnocneanue 3 roza. CocTaBuUTh AWarpaMMmy MO HaWleHHbIM JAHHBIM.
CnenaTb BbIBO/bI.

7. (2 6anna) CTpouTe/Ito Mpe/JIoKUMN BBIMOCTUTD IPHUBOK3a/IbHYIO TUIOIIA/b,
rcrosb3ys 3 Buja 6pycuatku. CKOILKO pPa3/IMUHbIX BApUAHTOB €CThb Y CTPOUTES,
ecJiv ecTb BbIOOp U3 5 BUJOB OpycyaTKu?

8.(2 6anma) CKOMBKMMH CrocobaMuM MOXHO pa3MecTUTb 4 PyuHBIX
WHCTPYMEHTa B OZVH psif?

Jlonmo/JIHUTE/IbHAA YacTh
ITpu ebinoaHeHuu 3adaHus 9 3anuwiume X00, 000CHOGAHUe peuleHUsl U

no/1y4eHHbIll omeem.

9. (3 6amma) Urobbl MOCTYMUTH B MHCTATYT Ha CIELUAATBHOCTh
«CTpOUTENLCTBO JKeJe3HbIX [OpOr, MyTb U TyTeBOe XO3SUCTBO», abWUTypUeHT
nomkeH HabpaTh Ha EI'D He MeHee 70 6asiioB M0 KaXk/[OMy U3 TPEX IMpeMeTOB—
MaTeMaTHKa, PYCCKUM s3bIK M ¢u3uKa. YToOBI MOCTYNMUTHL Ha CIEUaJbHOCTh
«Opranusanys MepeBO30K W ympaB/eHWe Ha TpaHcropTe (MO BHUJaM)», HYXKHO



HabpaTh He MeHee 70 6a/uIOB TIO0 Ka)KAOMY W3 TPEX MpeAMETOB -- MaTeMaTHKa,
PYCCKUi1 s13bIK U MH(OpPMaTHKa.

BeposiTHOCTL TOTO, UTO abuTypueHT X. MOAy4yuT He MeHee 70 OasoB 1Mo
MaremaTuke, paBHa 0,6, mo pycckomy si3biky -- 0,8, mo ¢wusuke -- 0,7 U no
nH(popmaTuke -- 0,5.

Haiiite BEpOSITHOCTb TOTO, UTO X. CMOXXET TIOCTYIHTb XOTs1 ObI HAa OJHY U3
JIBYX YIIOMSIHYThIX CITeliua/IbHOCTEM.

JTa/IOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHus
OtBer A A B A | 0997 _ 10 24 | 0,408

Komnsekm 3adanuti 011 KoHmpo/abHot pabombt Ne 12
Ha memy: «YpaeHeHusl U HepageHCmMea»

Oo0s3aTe/IbHAsA YaCTh

IIpu pewenuu 3adaHulli 1-4 3anuwume npasuibHbIli OmMeem u3 uemblpex
npeo/s10#CeHHbIX:

1. (1 6ann) Kakoe 13 uncen siByisieTCsl KOpHeM ypaBHeHust logx(x+1)=1

A)-1;B)2;B)1;T) 0.
2. (1 6ann) Kakue U3 ypaBHeHWM UMeIOT Oojiee OZIHOTO KOPHS?
A) x*-6x+5=0; B) 3**=9; B) (x-4)(x+3)(x-8)=0; I") 2x-7=0.
3. (1 6a1) OnpesenuTe BU/ ypaBHeHus V —32 — X = 2.
A) nuneliHoe; b) kBazipaTHOe; B) uppaimoHanbHoe; I') paljuoHanbHoe.
4. (1 6ann) Orpesenure HaMMeHBIIIEE 1[eJI0e PellieHre HepaBeHcTBa 5 <17
A)-3;5)0; B) 3; T) -4.

IIpu ebinoiHeHuu 3adavutl 5-8 3anuwiume x00 peuwleHusl U NOJyYeHHbIL
omeem.
5. (2 6anta) Haiiiyre KopeHb ypaBHeHHs | x—3| =2

x—y=28,
6. (2 6anna) Pemmumre cucTemMy ypaBHeHUH {2x‘3y =16.
2x% — 5x
< x.

7. (2 6anna) PemnTe HepaBeHCTBO X 3
8. (2 6anna) Pemute ypaBHeHue (2x-3)v3x*-5x-2=0

JTonmo/IHUTeILHAA YaCTh




IIpu ebinoaxveHuu 3adaxusi 9 3anuwiume x00, 000CHO8AHUe peuleHUs U

no/1y4eHHblll omeem.

2sin®x — /3 cos (g fx) =0

9. (3 6ana) Perite ypaBHeHHe . YKaxkuTe KOpHU

3w
—:3n|.
9TOr'0 ypaBHEeHUs, IpUHAa/JIe)Kall[ie OTPe3Ky [ 2 ”]

JTA/IOHLI OTBETOB:

Homep | 4 | 5 | 3| 4|5 | &6 7 8 9
3a/jaHusA

T 8
Omer | B [AB| B | A |1;5[(10;2) | (== 0]U2;3) |-1;6| 27 5537

Komnsexkm 3adaHuti 0151 KOHMpo/bHoU pabombi Ne 13
Ha memy: «MHodcecmea, 2pagbl u ux npumeHeHuUe»

Qo0si3aTe/IbHAsA YaCTh

IIpu pewenuu 3adaHuti 1-4 3anuwume npaeu/ibHbIL OMeem u3 uemblpex
npeo/10ceHHbIX.
1. (1 6ann) Kakas oneparjusi u300pakeHa Ha Kpyrax Jiinepa?
Q.
A)E=AUB;B)E=AnB; B)E= A\B;T) E=A-B.

2. (1 6ann) Kakoii rpad npesictaB/ieH?

A

A) nonuwii; B) HenoHbIM; B) IEPEBO; I') HyneBoi.
3. (1 6amn) IsiTepo pabounX BCTPETUIHCH TIPH BLICA/IKE 1[BETOB B KITYMOBI.
CKOJIbKO BCero ObII0 ¢/le/laHO PYKOTIOXKaTHA
A)10; B) 11; B) 5; I') 6.
4. (1 6amn)Ornpeaenurte CcTereHb BepIMHBI B:

A

A)8;b)11;B) 3;T') 5.




IIpu ebinosHeHuUu 3adaHuil 5-8 3anuwiume X00 pewleHUs1 U NO/yYeHHbIU
omeem.

5. (2 6anma) Hdaner gBa MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anummre ¥ n306pasuTe rpadruuecky HOBOe MHOXKeCTBO E: a)E = AuB ; 0)E= AnB

6. (2 6annma) KonmuHbl py3bs 3aHUMAIOTCS KaKUM-HUOYb BUIOM criopTa. 14
W3 HUX yBjeKaroTcsi pytoosoMm, a 10 -- 6acker6osioM. Y TOBKO ZIBOE YBJ/IEKAIOTCS
Y TeM U JpyruM BuioM criopta. CKo/bKo Jipy3ei y Toiu?

7. (2 6ania) Ha pucyHke -- cxeMa JIOpOT, CBSI3bIBAIOIINX TOPO/ICKHE TIapKH A,
b, B, I, [, E. Ilo kaxaou [gopore MOXHO [JBUraTbCsi TOJBKO B OAHOM
HaripaB/IeHUM, YKa3aHHOM CTpenkou. CKOJIbKO CyL[eCTBYeT pa3/lu4HbIX MyTeul U3

rapka A B napk E?
=) pard
A \ r \
/ /l E
B I

8. (2 6ansma) Mo>XHO /1 HapuCOBaTh M300pakeHHBIN Ha PUCYHKe Tpad He
OTpbIBast KapaHzaill 0T OyMaru u MpoBo/s Kaxkioe pedpo pOBHO O/IWH pas?

JonosHUTEeTbHAA YacTh
IIpu ebinosaHeHuu 3adaHus 9 3anuwiume Xo0, 060CHO8AHUe pewleHUsl U
nosiyuyeHHbll omeen.

9. (3 6anma) IlepByto WM BTOPYIO KOHTPO/bHbIe PabOThI M0 MaTeMaTHKe
yCIeLIHO HanMcaau 33 CTy[eHTa, MePBYI0 WK TPeTbio — 31 CTyAeHT, BTOPYIO WU
TpeTbio — 32 cTyzAeHTa. He meHee ABYX KOHTPOIBHBIX PaboT BbImosHWIN 20
cTyfeHTOB. CKOJIbKO CTYZEHTOB YCIIEeIIHO PEelIW/IA TOJBKO OJHY KOHTDPOJIbHYIO
paboTy?

JTA/IOHBLI OTBETOB:

Homep
3a/laHUA

1 2 3 4 5 6 7 8 9

OTtBeT B b 10 r - 22 8 HeT 18




Kpumepuu oyeHku:

3aflaHrsi KOHTPOJIbHBIX PabOT YaCTUYHO B3SAThI U3 OTKPBITOro 6aHka EI'D u
BIIP o maTematuke.

Ha BbIlosiHeHWe KOHTPO/JBHOM paboTbl 1O MareMaTwke Jaercs 1
aKajieMu4eCcKu uac (45 MUHYT).

KoHTposibHast paboTa COCTOUT MX 2-X yacTeldl. B mepBoii uacTu rnpejiaraeTcs
BBITIOJTHUTD 4 3a/laHUsI -- BbIOPATh MPaBU/IbHBIN OTBET U3 YeThIpeX Mpe/jioKeHHbIX.
Bo BTOpOI1 yacTu Tipe/jjiaraeTcsi BBIMOIHUTD 6 3a/jaHuii -- 0(pOPMUTL X0/ pellieHust
U 3amucaTh Moy4YeHHbIN OTBeT.

3a mpaBWIbHOE BBIMOHEHUe 0000 3a/laHus TePBOM UacTH 00yuarol[uiics
nosiyuyaetT oAuH Oamta. IIpaBWibHOe BBIMIOSIHEHWE 3a/laHAM BTOPOW YacTH
olieHrBaeTcs 2 Gansamu i 1 6asijioM 3a YaCTUUHOe pellieHue.

Banbl, nosiydyeHHbIe 3a BCe BBITIOJTHEHHbIE 3a/JaHUSs], CyMMUPYHOTCSI.

IIIkana nepegoda 6an/108 6 ommemKu no namu6a1bHOl cucmeme

Ommemka Yucno 6annoe,
Heo0xo0umMoe 0s151 No/IyYeHUs1 OmMemKu
«3» (y008.) 8-10
«4» (xopowo) 11-13
«5» (omauuHo) 14-16




Tecmoeble 3a0aHus

Pa3pen 8. [IpousBogHas GyHKIMH, ee IPUMeHeHHe
Tema 8.10 Pewienne 3amau. IIponsBosHas pyHKIMY, ee IpUMeHeHUe
1 sapuaHm

1. O6nacteto omnpeienieHyst GyHKIMY Ha3bIBAETCS

_ 2
3. YrnoBou Ko>3(puLMeHT KacaTelbHOW K TrpapuKy (QyHKLUU flx|=8x-3x" g
TOUKe Xo=3 paBeH:

1) 20 2) 15 3)-10 4) -15
4. Oyukips Y =flx] 3ajlaHa CBOMM Tpadukom

Y

__/f\ &

Vi
|

am \

Ykaxure:
a) ObacTh orpeeneHus GyHKIUU:

6) ITpu KaKuX 3HaUEHUSX X:

y:f'(x)<0np1/1 X€E

f'lx|>0 P XE

B) Hanbosbiiiee 3HaueHre GyHKIUH: Y= TIpy X=

r) HavmeHsbliee 3HaueHre QyHKLUU: Y= npu x=



1) Haittu skcTpeMyMbl GyHKLIAN:
( ; ) —max ( ; ) — min
5. Teno paBwkeTcs MO MNpPsSMOM TaK, YTO PACCTOSIHWE S OT HauyalbHOW TOUKH

_ 2 .
M3MeHsIeTCs] 110 3aKOoHy:S —3(+t (m) Haiizute ckopocTh Tesia uepe3 3cC moce
Hayvasia IBWKeHUs

404 gM 164 104

1) ¢ 2) ¢ 3) ¢ 4) ¢

6. TTpou3BoHast QyHKIUM: flx|=In5x paBHa:

1 S 4
1) X 2) X 3) x° 4) 5x

2 eapuaHm

1. ®yHKUMS Ha3bIBaeTCsl BO3pacTarolliel Ha HEKOTOPOM MHTepBaJie,

.....................

2. ®U3rMUYeCKUM CMBIC NPOXU3BOAHOM MEPBOTO MOPSAKa -

_ 2
3. YrioBor KO3(pQUIMEHT KacaTelbHOM K rpaduKy (QyHKLUU flx|=2x-8x"
TOUKe Xo=1 paBeH:

1)-16 2) -14 3) -8 4) -6

4. Odyukips Y =flx] 3ajlaHa CBOMM TpauKkom

1

=
1
== =

I V4
[ L1
T TR ]
amam
Tl 1
1 ]
T3 ,

Ykaxure:
a) Obsactb onpesieneHyst GyHKIUU:

0) [Ipy Kakux 3HAUEHUSX X:



y:f'(x)<0np1/1 XE
f'lx|>0 IpU XE
B) Haubosibitiee 3HaueHre QyHKIUU: Y= TIpU X=
r) HavmeHsbliee 3HaueHre QyHKLUU: Y= Ipu X=
1) Haittu skcTpeMyMbl QyHKLINAN:

( ; ) —max ( ; ) —min

5. Temo ABWXKeTCS MO MPSIMOM TakK, UTO PAcCTOsSIHUE S OT Hauya/JbHOM TOUYKHU

1,
S=5t——=t*(m)
W3MEHSIeTCSI TI0 3aKOHY: 2 Haiire CKOpoCTb Teya uepe3 4c Tocje
Ha4dJ/ld JBW>XKEeHHA
g M 4 M oM M
1) ¢ 2) ¢ 3) ¢ 4) ¢

6. [TpousBoHasi GyHKLIUU: flx|=1*+2 paBHa:

1) 6I3X 2) I3X+1 3) 313X 4) I3X

3 eapuaHm

1. Oyakuus Y =flx| HasblBaeTcsi yObIBarollle Ha HEKOTOPOM HWHTepBarsle,

2. 'eomeTpuueckuii CMbICI IPOU3BOJHOM -

_ 2
3. YT/10BO# K03 DHULEHT KacaTe/bHOM K rpaduky dyHkrmu x|=3x-7x"
TOUKe Xo= -1 paBeH:

1)4 2) -4 3) -10 4)-11

4. Oyukips Y =flx| 3ajlaHa CBOMM TpaduKkom

v




Ykaxure:
a) ObsacTh ornpeeneHus GyHKIUU:

6) [1pu Kakux 3HaUEHUSIX X:
y:f'(x)<0np1/1 XE
f'lx)>0 TIpU XE
B) Hanbosbiiiee 3HaueHre GyHKIUH: Y= TIpUX=
r) HavimeHblliee 3HaueHUe QPyHKIUU: Y= npu x=
1) Halitu sKcTpemMyMmbl (PyHKIIUU:

( ; ) —max ( ; ) — min

5. Teno paBwkKeTcs MO MOPsSMOM TaK, YTO PACCTOSIHWE S OT HauyaabHOW TOUKH

1
S=—t*+3t+4 (M)
M3MeHsIeTCsl TI0 3aKOHY: HaliiTe cKOpoCTh Tesla uepe3 2¢ mocre
Hauasa JJBIKeHHs!

5 M e 3 M g M
1) ¢ 2) ¢ 3) ¢ 4)

6. [Tpou3BogHast QYHKIMM: flx|=41x~15 paBHa:
2

4 1
1) Vx 2) Vx 3) Vx 4 Vx

4 sapuaHm

1. OkcTpeMyMOM (PYHKI[MY Ha3bIBaeTCs

2. dusnyeckur CMbIC/ Nporu3BoAHOU 11 mopsaka —

| — 2
3. ¥Yry10BoM KO3(pdULIMEHT KacaTe/bHOM K rpauky GyHKLIUN flx|=6x—4x" g
TOUKe Xo=2 paBeH:

1)-2 2) -4 3) -10 4)-16

4. dynkums Y =1 X 3ajlaHa CBOMM T'Pa(pUKOM



i}
r_.
/
\
/
y

)

L -

0 1 2T

)4
. 0
Yxaxure:
a) Obnacts ornpepesieHUs1 PYHKLUU:
6) IIpu KakuX 3HaUEHUSX X:
y:f'(x)<0np1/1 XE
f'lx|>0 IIpU XE
B) Hanbosbliiee 3HaueHre GyHKIUU: Y= TIpU X=
r) HavmMmeHsblliee 3HaueHre QPyHKLUU: Y= Tpu X=
1) Haittu skcTpeMyMbl QyHKLIWAN:
( ; ) —max ( ; ) —min

5. Teno pBwXKeTcs MO MPAMOU TaK, YTO PacCTOsSIHWe S OT HayaabHOM TOYKH

—3_ N
M3MeHsteTcst 1o 3aKkoHy:S ={ —3(+4 () HaiiuTe CKOpOCTh Tesa uepe3 3criocse
Hayvasia IBWKeHUS

uM 304 264 281
) ¢ 2) ¢ 3) ¢ 4) ¢

6. TTpou3BogHast QyHKLIWK: flx|=2x+8 paBHa:

1) cos4 x 2)2c052x 3)4cosx 4) —C0s2x

Kpumepuu oyeHku:
- OLIeHKa «OT/JIMYHO» BBICTABJISAETCA CTYZEHTY Npu BeinoHeHuu 90-100% 3azanuii;
- OLIeHKa «XOpOIIO» — IpH BeinoaHeHuu 70-89% 3amanuii;

- OLIeHKAa «yJOBJIETBOPUTEIBHO» — MPU BbINoHeHUU 50-69% 3amanui;



- OL[eHKa «Hey/I0B/IeTBOPUTEe/IbHO» — MeHee 50% 3aJaHuii.



3adaHus 0151 camocmosime/ibHOU paGombl

Pazgen 1. IloBTOpeHMe Kypca MareMarukii OCHOBHOU LIKOJIbI
Tema 1.1 Ywucia u apudmervueckue orepaludyd HaJ, HUMU. BelpaxkeHusi u

npeoOpa3oBaHus

CamocmosimenbHas paboma no meme:
«/JelicmeumebHble yucsa u deticmeusi HA0 HUMU»

1 eapuaHm

1. HaiauTe 3HaueHUe BbIpaKeHUS:

(152§—148§)-0,3
4 8
0,2
2. Haipute X U3 MpOMOPLUHA:
(4-35(22-11))<0,16 32-3:1
7 5 _ 7 14 6
* n2 40
84 60
3. Havigure uncno, eciiu 40% ero paBHbI 12.
4. Havigute 4% ot 75.
2 eapuaHm
1. HaiauTe 3HaueHUWe BbIpaXKeHUS:
5 1 .5
172=-170=+3 —
6 3 12
0,8-0,25
2. Haipure X U3 MpOMOPLUHA:
(15—2)-0,7
0,125x _ 63 21
(2—2—1)-81 0,675-2,4—0,02
24 407 16

3. Haiipure uncino, eciu 15% ero paBHbI 135.



4. Haupute 15% ot 84.
Pa3gen 1. [ToBTOpeHNe Kypca MareMarukid 0CHOBHOM IITKOJIbI

Tema 1.4 ToxzecTBa U TOXAEeCTBeHHble MpeoOpa3oBaHUs. Y paBHeHMUS,
HepaBeHCTBa U UX CUTeMbI

CamocmosimeibHas paGoma HA memy.

«PeweHue ypaeHeHUll U HepageHCME ¢ 00HOL NepeMeHHOU»

1 sapuaHm
1. Pelunte ypaBHeHue:
1)3(x—2)—5:4—(5x—1);
B3x+1_, 4(x-3)
2) O 15 :
6x—x'—6_2x-3_,
3) x—1 x—1 :
2 12X=3J=5
2. Perite HepaBeHCTBO:
5x—2 3—X
— >1
(X_1)<X_2>20
2) x—3 ;
3) x*+5x+4=0
2 eapuaHm

1. Pemute ypaBHeHue:
1)7—2(3—x):4(x—1)+5;
1_x—3:x_3(5—2x)
2) 2 7
2x+1+ 4x
3) x 2x+1
5 14-3x]=2
2. PeliuTe HepaBeHCTBO:
3+273X 0y
1) 4 ;
x—2
<0
2y (x=3)(x=5)
3) x2—5x—620_




Pa3gen 3. Crenenu u KopHM. CreneHHasi, MoKa3are/lbHasA U Jiorapumimdeckuie

dyHKIpH

Tema 3.2 IIpeobpa3oBaHue BeIpa)KeHH C KOPHSIMH N-0l CTeTreHn

CamocmosimenbHass paboma no meme: «KopeHsb, ceoticmea KOpHsi»

Bapuanr 1
1. HaliTy 3HaueHue BbIpakeHUsl:

4f 1,,3 8 1 1
_3 + \/: 3 =
a) 4\1/@_}_3\/_125; 6) ( ) 27 B) 9619'93
2 1
1 27 3.,81 7%
6% (B (B

r) n) 125 625

3
5

S
2. Ympocture: a) X>-x"* 6) Vx®: VX3 B) 2) r) (x> (x7H0)

2 2
0,2 X —y
a 1 1

3. CokpaTuThb Apobb: a) a?+a . g) x*+y*
4. YTIpOCTUTH BbIpakeHue:
11 i1 11
a) (x°=2y*+(3x°+2y*)(x"~5y%)
1
3
[ 11 )
6) x +x° x3-1

| X

w

2 gapuaHm
1. Haittn 3HaueHue Bblpa}KEHI/IH‘

\/7 1 1

a) V64+V=27 ) B)43 4-45
7Tos (81,7532 3
r)(zg) .H)(E) (%)

15 14

2. Y1ripoCTuTh: a) x%0. x4 0) F 12/7 B) X2 )45 )(X—1,8)4:(X—o,3)—9
1

3
1,5 0,5 7)’

LU 1

3. Cokpatuth Apobb: a) m* 6) X —y°
4. anOCTHTL Bblpa)KEHI/Ie

1 1

a)(a +3b*)(a*~3b*)

i 1 1 1 i 11 1

1 1
6) (3x4 yS) (x4+4yB)(x4—2y8):10x2—4x8y4—7y2

[



Tema 3.4 Pemenuve vppaljMoHaIbHbIX YPDaBHEHUM U HEPAaBEHCTB
CamocmosimeibHas paboma no meme: « ppayuoHaabHble ypagHeHUs»
1 sapuaHm

Pemvte ypaBHeHue:
1) \/EZB;
2) \/x+3:\/5—x;
3) VX +2x+10=2x-1,
4)\/15+x+\/3+x=6;
5) \/1—2x—\/13+x:\/x+4;

6)¢4x+2v3x2+4:x+2.

2 eapuaHm

Pemmre ypaBHeHUe:
1) \/XT—SZZ;
2) \/x+4=¢2x—1;
3)V2x+3=-3-2x,
4) \/3—2x—\/1—x:1;
5) \/7x+1—\/6—x:\/15+2x;

61 19-136 > —5x*=3—x.
)

Tema 3.10 CoiicTBa siorapu@moB
CamocmosimenbHas paboma no meme: «/Iozapugm. Ceoticmea s102apugpmoe»

1 sapuaHm

1. Belunciure: a) log 25\/3; 6)4”"=%; Bp) log, log, 64. r) 4 st

2
. logo)l X =410g0,1 3- —logo)l 27 - 2log0’1 6
2. Haiitu X, e/t U3BECTHO, UTO 3 )

3log, 3 - log, 27 3lg4 +1g0,5
3+log,9 . 6) 1g7-1g14

3. BeluncIuTh: a) log,

2 eapuaHm



1 44/2 +logs 08 106-log,;
1. Boruncsmre: a) 248 \/_; 6)25"%°, p)log,10g, 81, py3eeieind

_ . 3/
2. Haiitit X, ec/i u3BecTHO, uto 0801 X =21080,6- 0,5l0g,,100 +3log, ,¥/20

1
log, 45 +log, § log, 2- log, 4

log,75+log, 3. 6) log.16 - log 0,5

3. Berunciurs: a)

Tema 3.12 Jlorapupmuueckrie ypaBHeHUsI U HepaBeHCTBa

CamocmosimenbHas paboma no meme: «PeweHue nokazame/ibHbIX U
/102apugmuyeckux ypaeHeHutl u HepageHCne»

1 eapuaHm

1. Pewunte ypaBHeHue:
1) 5*=125;
2) 2X+ 23 =09;
3)3* -4 - 3*+3 =0;
4)128 - 16*"1=8>"%
5) log,(2x+1)=2;.

b

6) log2x+log2(x+2):3;;
7)lg*x—3lgx+2=0.

2. Peliite HepaBeHCTBO:
1) 9-3* ! + 3*< 36;
2).log2(2x+1)>10g2(4—x).

2 eapuaHm
1. Pemvte ypaBHeHuUe:
1) 2% = 32;
2) 3* + 3% = 4;
3)5%—6 - 5*+5=0;
4) 243 - 8172 =27**3



log,(3x—5)=—1;
5) 2

6) log, x+log,(x—3)=2;

7)lg*x—21gx—3=0.
2. PeliuTe HEpaBeHCTBO:
1)10 - 5 '+ 5"< 7
2) log,(5x—1)>logy(2-3x)..
Pa3pen 4. OcHoBbI TpUroHoMeTpuu. TpuroHomerpuyeckue (hyHKIUH

Tema 4.1 TpuroHomerprueckrie yHKIIMM MPOM3BOBHOTO YIJja, udcia. PaguaHHas u

rpajiycHasi Mepa yrJja

CamocmosimenbHas paboma no meme:
«TpuzoHomempuueckue (hyHKYuUU YUC/108020 apymeHMa»

1 sapuaHm

—_

. BrlpasuTe B paJjiaHHOM Mepe BeMurHbI yrioB 64°%; 160°.

3 1EJZ
. BeIpasuTe B rpajiyCHOM Mepe BeJIMUUHbI yToB ° , 4

N

- A 4
sin—tg — .
3. YKakuTe 3HaK uncia: a) o 7 ; 6)sin3-cos4,

4
sina =- — o 0
4. ITano: 5,180° < <270° Haiigure cosa y 9
2 gapuaHm
1. BelpasuTe B paJjMiaHHOM Mepe BeJMurHbI yrios 56°; 170°.
. 5_” 21]7
2. Belpasure B rpaZlyCHOI Mepe Be/IMunHbl yriaos 6 , 6
3t 7w
cos—tg — i
3. YKaxuTe 3HaK uncia: a) o 9; 6)sin4-cos5,
24
cosa =- — | 0 .
4. JTaHo: 25, 90" < <180° Hajigure sina y 9

Tema 4.3 IIpeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPA)KEHUIN



CamocmosimeibHas paboma no meme:
«IIpeobpazoeaHue mpuzoHOMemMpUUECKUX 8bIPANHCEHUL»
1 eapuaHm

1. Beruncmte: a) cos 780°%;
131
6)sin 6 ;

sin 75°+sin 45°
B)sh12850

b

2. YTIpOCTUTh BbIpakeHue: a) cos (o — f3) — cos (o + B);
6) sin 915°cosp — sin Psin 645°;

1
B) 2 sin (540° + B) sin (p + 810°);

sin(—a )+cos(m+a)

1+2cos| E—a|cos(—a)

r) 2 ;
1—cos2a
) sin2a

cosa _ l+sina
3. JlokasaThb TOXJecTBo: a) 1—sina cosa

1—2cos’a

: =tga—ctga
6) sina cosa 9 9 )

2 eapuaHm
1. Beruncauts: a) sin 780°;

13r
6) cos 6 ;

sin 70°+sin 20°
B)cosZOSO

2. YNIpOCTUTh BeIpakeHue: a) sin (o + ) + sin (a0 — B);
6) sin 605°cosf + sin PBsin 835;

1
B) 4 sin (405° + B) cos (B + 765°);



sin +sin(2m+a)

31
2

r) 2cos|—alsin(—a)+1

5

sin2 a
) 1+cos2a :

sina _1+cosa

3. JlokasaTb TOX/ecTBo: a) 1—cosa sina

0) (tga + ctga)(1 — cos 4a) = 4 sin 2a..

Tema 4.4 OyHkmu, ux cBoiicTBa. CriocoObl 3aziaHust PyHKINHA
CamocmosimenbHas paboma no meme: «Dynkyuu, 2paguku, ceoticmea»
1 sapuaHm

1. Jnst Kakaou PyHKIMK, 3aZilaHHOU (DOPMYJIOH, YKaXKUTe rpaduK.

y=x-1 Dy=—x+1 Dy=x-1

a) 6) B)
2. Ha pucynke usobpaxed rpadpuk QyHKIMU y = X° + X — 6. Vcnons3ys rpaguk,
pelLuTe HepaBeHCTBO X° + x — 6 < 0.

\ 1]

2 gapuaHm
1. [Insg Kaxxaou pyHKLMM, 3ajaHHOM (DOPMYJION, YKaXKUTe rpauk.

Dy=x-2 2)y=-x+2 3y=x-2



a) 0) B)

2. Ha pucynke usobpaked rpaduk QyHKIuU y = x° + x — 6. Wcronb3ys rpaduk,
pelLuTe HePaBeHCTBO X° — X — 6 > 0.

\ ]

Tema 4.6 [Tpeobpa3oBaHuie rpaukoB
TPUTOHOMETPUYECKHX (DYHKIUH
Camocmosime/ibHas paboma no meme:
«TpuzoHomempuuecKue
¢dyHkyuu»
1 eapuaHm
1. Haiitu o6sacTh 3HaueHUst QyHKIUU:

a)y =1+sinx. ) y=2C0SX. 5) y=—3cosx+sinx

2. BBISICHUTb YEeTHOCTb WM HEUETHOCTb (DYHKLIMU:

— X
a) Y=2sin4x. g) ! :p) Y=SINX+X

3. [TocTpouTk rpavK GyHKLINHU:

a) y=sinx—1. g) y=2c0sx+3

y=—3cos(x—2)+2
4. IToctpoutsb rpaduk QYyHKIUHU: 37 .

2 gapuaHm
1. Haiitu obsiacTh 3HaueHUst QyHKIUU:

y:—xsin5 ,
a)y=3cos2x; g) 2. ) y=3sinxcosx,

2. BBISICHUTH YeTHOCTb WM HEUeTHOCTh (DyHKLIUU:

a)y=3sinx. g) y=2C0SX+3; ) y=COSX+X_



3.Tloctpouts rpadvk QyHKIMN:

a)y=1+sinx; 6) y=3cosx—4,

y=2sin(x+>)-3
4. IMocTpouts rpaguk QyHKIMM: 4 .

Tema 4.9 TpuroHomeTpryeckrie ypaBHeHUs
Tema 4.10 TpuroHomeTprUeCKre HepaBeHCTBA

CamocmosimenbHasi paboma no meme:
«PeweHue mpuzoHOMempu4eCcKux ypagHeHui»
1 eapuaHm

Pemvite ypaBHeHue:

. 1
sin x=—
1. 2;
2cos£+1:0
2. 2 :

3. 3sin’~5sinx—2=0-

. b

4. 651n2x—cosx+6:0;

" . 2 . _ 2.
5*.3sin” x+sin x cos x=2C0s" X -
6.2C0s3Xx=3sinx+Cos X

7* sin2x+cos2x=2tgx+1

2 gapuaHm

Pemnre ypaBHeHue:

2
COSX=——
1. 2 .

2. 2sin2x+1=0;
3. 6cosz+cosx—1=O;

4. 8coszx—1251nx+7:0;

. 2 : 2
5*.2sin"x—5sinxcos x+3cos”x; -



6°.C0s3X—Cos2x=sin3Xx:

7* SIN2X—C0S2X=tgx

Paspen 5 IIpsaMbIe U IJIOCKOCTH B NIPOCTPAHCTBE
Tema 5.5 [IpssMble U IJIOCKOCTU B IPAKTUUECKUX 3a/auyax

CamocmosimenbHasn paboma no meme: «CKpewjueaiwoujuecs npsimbie»

1 eapuaHm

Haiitu yroj Mexay quaroHd/isiMr IByX CME>XHbIX rpaHeﬁ eJMHHUYHOI'O KY6a

2 eapuaHm
B emunnuHom Kybe ABCDA;B;C;DHaiijuTe yros Mexnay npsmbiMu AB; u
BC,.

Pa3pen 6. KoopauHaThl M BeKTOPbI
Tema 6.1 Bexkropbl. [lekapTOBbBI KOOpPAMHATBHI B mpocTpaHCTBe. Ilpocrelive

3a/lauy B KOOp/IMHaTax

CamocmosimenbHas paboma no meme: «KoopouHambi éekmopa»
1 sapuaHm
~ 7 ~(n._ 4l Ki1.cl
1. Haiiti KoopauHaTe! Bektopa 4 +b , ecm 4 3,-4 ; b1; 5,
. = B =(_n.cl Blg._1l
2. Hanutu KoopAuHAaThHI BeKTOpa a_b , ecmm 4| 3,6 ; b4;-3

- - .
3. Haiitu KoopuHate! Bektopa -39, ecym 4 | 3,2,

. - - 7 = (.1 1. "l
4. Haiitu KoopuHaTEI BekTopa v 220—3b , ecm 4 4, 1J; b 1;,-2,

2 eapuaHm

I &l_4-—9 BHlc.al
+b ecmai=4;-2,;b5;3]

Qi

1. HaWit KOOpAWHATEI BEKTOpA

—

o o = c._gl HBlo-_4l
2. Hantu KoopiuHaThI BeKTOpa a_b , ecu 4| 5; 6J;bt2, 4,

. a g3.—
3. Haiit koopauHatel Bektopa 29, ecin 4 3;-2,



. S o0 b =_7._11 KBl1-7!
4. HaiiTi KOOPJUHATHI BEKTOPA v=3d_b ecqya-7;-1,b 1,7,

Paspes1 7. MHororpaHHMKy M Tejia BpalleHus
Tema 7.13 IlousaTre 06 00béMe Testa. OOBEMBI MHOTOIPAHHUKOB 1 TeJT Bpall[eHHs
CamocmosimeibHas paboma no meme: «Tena epaujeHus»
1 sapuaHm
1. OOGpa3ytomiast KoHyca paBHa 18 cM. YTon Mexxay 00pa3yroIei U TI0CKOCThIO
ocuoBauust 60° . Haiiti BBICOTY U IUIOLa/lb OCHOBAHUS KOHYCa.
2. Illap, paauyc KOTOPOro paBeH 6 CM, mepeceueH IJIOCKOCTBIO. PaccTrosiHue oT
LIeHTpa 111apa A0 3TOU MI0CKOCTU 4 cM. Halitu noiaab ceueHus..
3. BHyTpu 1junuHApa ¢ pajiycoM OCHOBaHUS 4 IM U BbICOTOM 6 IM pacroJioKeH
OTPe30K TaK, UTO ero KOHI[bI JIe)KaT Ha OKPY>KHOCTSAX 000MX OCHOBAHHM.

Havit KpaTyaiiee pacCTosiHUE OTpe3Ka OT OCH, eC/IM ero JjiuHa 8 M.

2 eapuaHm
1. Obpa3yromias KoHyca paBHa 20 cM. YTos Mexy obpa3syroiileil ¥ TIJI0CKOCThIO
ocroBanust 30" . HaiiTi BBICOTY U IUIOLIa/b OCHOBAHHsI KOHYCA.
2. lllap, paguyc KOTOPOro paBeH 8 CM, mepeceyeH IMJIOCKOCTbIO. PaccTosiHue OT
L[eHTpa LlIapa /10 3TOU IJIOCKOCTHU 6 cM. HaitTu muioiazib ceueHusl.
3. BHyTpr nuivMHApa € paflycoM OCHOBaHWS 64M M BBICOTOU 8OM DPacIioyiOKeH
OTPe30K TakK, UTO ero KOHI[bI JieXKaT Ha OKPYKHOCTSAX 000uX OCHOBaHWM. Haittu

KpaTqaf/iLuee paCCTOsAHME OTPEe3Ka OT OCH, eC/I1M €ro AJIMHA 10,£[M.

Tema 7.14 O6BbEMBI U TIOIA/IA TIOBEPXHOCTE! TTOA0OHBIX TeT
CamocmosimenbHas paboma Ha memy: « MHO202paAHHUKU»
1 sapuaHm

B nipsimoii ripusme ABCA;B;C; yron ABC- nipsimoii, yron CAB paeen 60°, AB
=2cm, AA; = 2\/§CM.
1) HariguTe rioimaab NOJHOM TTOBEPXHOCTH MPSIMOM TIPU3MBI.

2) Haiiaute nionjagp ceueHusi IpU3Mbl I10CKOCThIO A;BC.



3) Haipure yron mexay rockoctssmu A;BC u ABC.
4) Haiigute yron mexxay npsmout CC; v riiockoctbio A;BC.

5) [lokaxkute, 4TO TI0CKOCTh A; BC meprieHAUKY/ISIpHa TVI0CKOCTH AA;B;.

2 eapuaHm

B mupamuge DABC pe6bpo AD TmeprieHAUKYISIpHO OCHOBaHUIO, AD = 4\@0\/1,
AB = 2 cm, yron ABC- nipsamoti, yron BAC pasen 60°, M— cepeayna otpeska AD.
1) Haiiaure miioijagb 60KOBOM TTOBEPXHOCTH TTHPAMH/IBI.
2) Haiigute nuionjagp ceueHrsi NMpaMU/bl MI0CKOCThi0o BMC.
3) Haipure yron mexay rtockoctssmu MBC i ABC.
4) Havigute yroa mexay npsamor BC v riockocTteio ADC .

5) [okaxure, 4To 110CKOCTh MBC niepneHAUKY/IsspHa miockoctu ABD.

Tema 7.15 KomOuHaI[ui MHOTOTPaHHUKOB U TeJT BPAll[eHUs
CamocmosmenbHas paboma no meme: «V3mepeHust 8 2eomempuu»
1. Ckonbko KOpobOOK B (hopMe MpsSIMOYTOILHOTO Tapasuiesieruresia pa3Mepamu

30x40x50 cM MO>KHO IMOMECTUTH B Ky30B MalllMHbI pa3Mepamu 2x3x1,5 (m)?

e

2. CKO/BKO I0COK AJMHOU 3,5 M, mupruHou 20 cM U TonmuHou 20 MM BbIW/IET U3
YeTBIPeXyro/ibHOM Oanku aymHoi 105 aM, MMeroleil B CeUeHUH TPSIMOYTOJTbHUK

pasmepom 30 cmx40 cm?

3. Pasmepnl kuprimua 25x12x6,5 (cM). Haliiute Bec oHOTO KUpIMUa B rpaMmax,

ec/ii 00beMHBIN Bec Kupruua paBeH 1700 Kr/m3.

4. KakoBa fo/bkHa OBIThH TjIO[a[ib KabMHeTa BbICOTON 3,5 M s Kimacca B 28

YyesI0BeK, eC/I Ha KaKIoro YUeHHKa HY)KHO 7,5 M3 Bo3jyXxa.



3,0 M

5. [IpsiMosTMHeNHBIN Y9acTOK JOpOTH, upuHou 10 M u aymHou 100 M, Tpebyercs
MOKPBITh acanbToM, TOMLIUHONM 5 cM. CKOJIBKO MalluH TPy30M0JBEMHOCTBIO 5
TOHH TIOTpeOyeTcsi [Jis TMOABO3KM HeoOXoJuUMOro KoiuuectBa acanbra, eciu

o0beMHbIM Bec acdanbTa paBeH 2,4 T/m3?

=

=
—

100 m

6. INupamuza Xeorica umeeT (OpMy NPaBUIBHOM YeTbIPEXYTOJIbHOU MUpPaMUJbI,
CTOPOHA OCHOBaHUsA KOTOpou paBHa 230 M, a BbicoTa OkKosio 138 m. Havigute ee

00beM B KyOHUUeCKUX MeTpax.

230 m

7. B LuIMHApDUYECKWA COCyZ, B KOTOPOM HaxoAuTcs 6 aM® BOZABI, OIylLeHa
Jetanb. [Ipy 3TOM ypoBeHb XHUIKOCTU B COCy/e TNoAHsAICd B 1,5 pa3a. UeMy paBeH

o0beM fleTanu B KyOUUeCcKUx JeluMeTpax?

8. Boay, HaxoAg1yr0Cs B LWIMHAPUYECKOM COCyJle Ha YPOBHe 12 cM, Tepeyiiiv B

I[UTMHAPUYECKUN COCY/I, B IBa pa3a bosbIero AuameTpa. Ha Kakoii BbicoTe Oyzer

HaXO/UThCS1 yPOBEHBb BO/bI BO BTOPOM COCy/Ze?

9. OpHa UMIUHApPUYECKas KPy>KKa BJIBO€e BbIllle BTOPOM, 3aTO BTOpasi B MOJATOpa

pa3a mmmpe. Halizure oTHoIleHre oO0beMa BTOPOI KPY>KKH K 00beMy TepBOii.



10. Bofy, 3amo/iHSIION[YI0 BCI0O KOHMUECKYIO0 K0JI0y BBICOTOM 12 cM, Tiepenwiv B
LUIUHADUYECKUA COCYJ, PpaZuyC OCHOBAaHUS KOTOPOrO PpaBeH pajuycy
OKPY>)KHOCTH KOHWYeckod KoyiObl. Ha Kakoii BBICOTE OT OCHOBAHMS

L[WIMHIPUUYECKOTO COCy/la OyeT Hax0JUThCSI TIOBEPXHOCTh BOJIBI?

12 em

11. MegHbIii MPSMOYTOJIBHBIN Mapasuiesnenuries, pedbpa kotoporo paBHo 20 cm, 20

cM U 10 cMm, nepernias/ieH B wap. HalauTe paguyc mapa.

10 em

20 em

12. CKOJBKO HY>XHO B34Tb ME€JHLIX IIAPOB pdAnyCa 2 CM, YTOOBI 13 HUX MOXXKHO

ObLIO BBITJIABUTH 111ap pazuyca 6 cm?

13. Havipgute paguyc 1iapa, KOTOPbId MOYKHO BBITIJIaBUTh U3 TPEX MeHbBIX 11apOB

paguycoB 3 M, 4 CM U 5 CM.

14. MAKOTb BUILHUA OKPY>KaeT KOCTOUKY TOJIIMHOW, PaBHOW JUaMeTpy KOCTOUKHU.
CuwurTas mapoobpa3Hoii (popMy BHUIITHU U KOCTOUKH, HaWIUTe OTHOIlIeHHe o0bema

MAKOTH K OG'BEMy KOCTOUKHMH.



15. TIpodunis pycia peku nmeeT HopMy paBHOOEAPEHHOW Tparieljiy, OCHOBaHUS
Kotopou paBHbl 10 M 1 6 M, a BbicoTa — 2 M. CKOpPOCTh TeueHUs1 paBHa 1 M/CekK.
Kakoii o6beM BO/IbI TIPOXOJAUT uepe3 3TOT Tpoduib 3a 1 MuH. OTBeT JaliTe B

KyOHUUueckux meTpax.

10 m

:2M
]

6 M

16. UyryHHas Tpyb6a vMeeT JMuHY 2 M U BHelmHWM auameTp 20 cm. TosumHa
CTeHOK TpyObl paBHa 2 cM. Haiigute Bec TpyObl, ecM yjenbHBIA BeC UyryHa

TIpUMEPHO paBeH 7,5 r/cm3. OTBeT fanTe B KWJIOrpaMMax.

2 oM

17. Kakoit 00beM Kpacku moTpeOyeTcs, uToObl OKpPaCUTh BHEIITHIOIO TIOBEPXHOCTh
I[UMHAPHUYECKON TpPyOnl aviamerpa 1 M ¥ fymHbl 10 M cjioeM Kpackul B 1 mMMm.
OTBeT jaliTe B KyOMUeCKuX ZierfMeTpax.

10 m

18. Kakoii obwem Kpacku moTpeOyeTrcsi, UTOObI OKpAaCHUTh TOBEPXHOCTb Iliapa

paguyca 1 m cioem Kpacku B 0,5 mm. OTBeT fiaiiTe B KyOMUeCKUX JielliMeTpax.

19. KBazpaTHbiii MCcT OyMaru co CTOPOHON 6 CM. Ti€perHy/iv T0 IMyHKTHPHBIM
JIMHUSIM, TI0Ka3aHHBbIM Ha PUCYHKE, U CJI0KWA/IM TPeyroJibHyt0 nupamuay. Havigure

ee oObeMm.



3cm
A9

3 cm
rd

3 cm 3 cm

20. Haiigure o6bem JeTanu, n300pa)keHHOM Ha pHUCYHKe (BCe ABYTPaHHBIE YTJIbI

TIpSIMbIE).

21. Haiinute oObeM feTanu, n300pa’keHHOM Ha

npsiMble).

3 M

4 oM : 1 cm

\ 1

| |

! 1

: 1

4 cm i 1
ﬂ/_ - T |

,’l 2 4M _,1'

1em

3 e

PUCYHKe (BCe [BYrpaHHbIe YIJIbI

22. Haligute o0beM jeTanu, n300pa’keHHOW Ha PUCYHKe (BCe [BYTIpaHHbBIE YTIJIbI

|/

TipsiMble).
1 em#
4 cM ' 2| cm i
: 2 cm |
4 cm

23. B kax/oil rpaHu MegHoro kyba c pebpoMm 6 cM rmpojenand CKBO3HOe

KBaJpaTHOEe OTBEPCTHE CO CTOPOHOW KBajpara 2 cM. Havigure Bec ocraBLiencs

YyacTH, CUMTast y/ie/IbHbIN BeC MeZiu MpuOIn3uTensHO paBHbIM 0,9 T/CM3.

A7




24. Haiigure obbwem fetanu, n300pa>keHHOM Ha PUCYHKe, COCTaB/eHHOW W3 [IBYX

yacTel 1[UTMH/POB.

10 cm
10 em 20 cm

20 em
25. Hatigute o0bem getanu, W300pakeHHOW Ha PpHUCYHKe, BbIpe3aHHOMN

LATMH/Ipa.

__________

-

Pa3gen 8. IIpou3BogHas GyHKLUM, ee IPUMEHeHHe
Tema 8.2 [Ipor3BoiHbIE CyMMBI, Pa3HOCTH, TIPOU3BEIEHIS, YUAaCTHOIO
CamocmosimeibHas paboma no meme: «BbruucseHue npou3zeoo0HoU»
1 sapuaHm
Haiiti npor3BoHYy0 (PYHKIUN:
1. y:x4+4x3—8x2—5;

5 y=(=x)(x=x),

b

y_x2—1
3. x2+1;
4. y=2sin2x

5*_y:(2x—3)5(3x2+2x+1).

b

6" y=xc0s(2x°+3)

7.y=Cclg V2x .

b

2 eapuaHm

Havity mpon3sBoAHYO QYHKIMK:

nus3



1. y:2x5+x3—4x2+3;

5 y=(x’=2x)(x*=x).

5

_ 2x°
3y 1—7X;
4. Yy=3C083X

5*_y=(x—1)4(x+1)7;
6*.y:xsinx2;

7 y=vctg2x.

Tema 8.9 HaxoxzpeHue OnTMMaabHOrO pe3yJibTaTa C MOMOLBIO MMPOU3BOJHOU B
MPaKTUYECKUX 3a/adyax

CamocmosimenbHas paboma no meme: «IIpumeHeHUe NpouU3800HOL»

1 sapuaHm

[

. Hamucatb ypaBHeHUMe KacaTebHOM /1Jis (PYHKLIUU:
— 2
Y =X B rouke M(1;3).
2. HauTy npomMeXyTKh MOHOTOHHOCTH U 5KCTPEMYMBbI:

y=x’+x°-5x-3

3. Haiitu HanbosibIllee ¥ HaMeHblllee 3HaUeHUs! (PYHKLIMK Ha OTpe3Ke:

.3
Y=X —X nal-2;2].

2 eapuaHm
1. HamucaTh ypaBHeHHe KacaTe/bHOU A1s1 GyHKIUK:
—_ V2
Y="X" B Touke M(1;0).
2. HauTy npomMeXyTKh MOHOTOHHOCTH U 5KCTPEMYMBbI:

y=x"—x—x+3

3. Haiitu HauboJiblllee ¥ HauMeHbIllee 3HaueHUs1 HYHKIIMYA Ha OTpe3Ke:

y:3X_X3, Ha [-3;0].



Pa3pen 9. [TepBooOpa3Has (GpyHKI[HH, ee IPUMeHeHHe
Tema 9.2 ITnomaab KpyBo/IMHeHHOMN Tpareryu. @opmysa HetoToHa-JIeibHuia
CamocmosimeibHas paboma no meme: «Ilepeoodpasznas. MHmezpan»
1 sapuaHm

1. HatiguTe MHO>XXeCTBO TIepBOOOpPa3HbIX (DYHKIUH:

ayy:—7x+4;6)y:2f+3x—&

-1
cos xdx f (x—x)dx
2. Bblunc/iuTh UHTerpait: a) 0 ; 6) -2

b;-J>|=l

3. Beruncinth miowags (Urypbl, OrpaHAuYeHHON JIMHUSAMU (TIpeABapUTe/IbHO

—2x, y=0 u x=3

cZielaB PUCYHOK):Y —

2 gapuaHm
1. HatiguTe MHOXXeCTBO TiepBO0Opa3HbIX (hyHKIUH:
a) Y=2x+5; g) y:3x3+2X2—1_
0 0

f sin xdx f (x2—x)dx
2. BbIUMC/IUTB UHTETpasL: a) =« ; 6) 2

3. Beuncnte miomiage (GUrypsl, OrpaHAYeHHOM JIMHUSIMU (TIpeABapyTebHO

— 2 — —

c/ienaB pHcyHOK):y—4X_X , ¥y=0 u Xx=5
Pa3paen 12. MaTremaTnuecKus IpaKTUKyM

Tema 12.3 KomrisieKcHbIe unc/ia

CamocmosimenbHas paboma no meme: «KomnekcHble uucaa»

1) Beruncnure:
a) (2-31F+(1+1v3)[1- lﬂa) -2121),3) 2if+35.

2) Pernmre ypaBHenust: z°-2z+5=0; (1+i)z=6-2i.

3) Berurcnute: a) (1+i)"%; 0) 1+l\/_)




4) TlpeactaBbTe [JaHHbIe KOMIUIEKCHbIe UMC/ia B TPUTOHOMETpUUYEeCKoW ¢opMme, a

3aTeM HalJjuTe WX MPOH3Be/ieHre U YacTHoe: z = -2-2I1 Uz = 3.i.

5) W3o06pa3uTe Ha  KOMIUIEKCHOM  TIJIOCKOCTH  MHOXXECTBO  TOYEK,

YA0BJIETBOPSIIOLUX YCIOBUSIM:

|z+3i|<3;
Re(z|>—1Im|z]

[Relz)>1;
a)Rez)<-1; 6) 13 ¢

6) YnpocTuTe BbIpaXkeHHe:

1-i|° 1 :
(W) ¥ 7m .. 3m
COS—+lSlHT
Pa3zgen 10. J1eMeHThI TeOpUM BEPOSATHOCTEH U MaTeMaTU4eCKOH CTaTUCTUKH
Tema 10.4 OcHOBHBIe MTOHATHS KOMOWHATOPUKA
CamocmosimebHasi paboma no meme: «PewieHue KOMOUHAMOPHbBIX 3a0ayu»
1 sapuaHm
1. Ckonbkumu criocobaMy MOYKHO pa3MeCTUTh 5 Pa3/IMUHBIX KHUT Ha TI0JTKe?
2. CKOJIbKO Tpex3HauHbIX 4UHCe/ C pa3HbIMU LIU(PpaMyd MOKHO COCTaBUTb U3
uudp 0, 1,3, 6, 7, 9?
3. 3 10 uneHoB KOMaH[bl Ha/l0 BbLIOpaTh KalydTaHa W €ro 3aMeCTHTeJIs.
CKONBKHMU CTI0COO6aMU 3TO MOYKHO C/lelaTh?
4. BBINMyCKHUKHA SKOHOMUYECKOTO WHCTUTYTa pabOTalOT B TpPeX pa3/UUHbIX
KoMrlaHusix: 17 uyesnoBek B OaHke, 23 - B ¢dupme u 19 - B Ha/oroBou
vHCrekuyu. HauiauTe BepOSITHOCTb TOTO, UYTO C/Iy4YaliHO BCTpPEUeHHbIN

BBIMTYCKHUK paboTaeT B ¢pupMme.

2 eapuaHm
1. CKOJILKMMH CIIOCOOaMH MOKHO pa3MeCTHThb 6 pa3/InuHbIX KHUT Halloske?
2. CKOJIbKO Tpex3HauHbIX 4YuCe/ C pa3HbIMU LIU(ppaMyd MOXKHO COCTaBUTb U3
uudp 0, 3,4, 5, 8?

3. BBINYCKHUKM 3KOHOMHUYECKOT0 MHCTUTyTa paboTaloT B TpeX pa3/MyHbIX



KommaHusx: 19 uesnoBek - B OaHke, 31 - B ¢upme u 15 - B HajoroBoi
WHCIeKui. HaiiiuTe BepoOSITHOCTb TOrO, UTO CAyYallHO BCTPeYeHHbBIM
BBIITyCKHUK paboTaeT B OaHKe.

4. MureHb TipeJcTaBsieT coboi Tpu Kpyra (OAWH BHYTPH APYTOro), PaJuyChl
KOTOpBIX paBHbl 4, 5 U 9 cMm. CTpesioK BBICTPe/IN/ He LieJsiCh U Iorasl B
mulleHb. Haryte BeposiTHOCTB TOTO, UTO OH I0Iaa B CPeJHUM KpPYyT, HO He

rornas B MaJleHbKUM KPYT.

Tema 10.5 BepossiTHOCTb B ITpo)eCcCMOHABHBIX 3a/lauax
CamocmosimenbHasi paboma no meme: «Teopus eepossmHocmeti»
1 sapuaHm

1. Y3 uudp 1, 2, 3, 4, 5 COCTaB/sAIOT BCEBO3MOXKHbIe TpeX3HauHble YHUC/IA C
HeToBTOPSIOIMMUCA LMdpaMud. KakoBa BepoOSITHOCTb TOrO, 4YTO Hayjauy
B3ATOe UMCJIO Oy/ZieT YeTHbIM?

2. 3aBop B cpefHeM gaetT 27% mnpoAyKUuu Boiciiero copta u 70% mnepBoro copra.
HaiiyTe BepoSTHOCTh TOTO, UTO HayZiauy B3ATOe U3ziesve OyZeT BBICIIIEro Win
T1iepBoro copra?

3. B ogHoMm u3 siukoB 10 Gesbix ¥ 6 UepHBIX 11apoB, BO BTOPOM — 7 Gesbix U 9
yepHbIX. [IpOU3BOILHO BLIOMPAIOT SII[UK ¥ U3 HETO Hayra[ BBIHUMAIOT IIIap.
KakoBa BepoSITHOCTh TOTO, UTO OH OKaKeTcsi 6ebiM?

4. Ha ucnbITaTebHBIM CTeH/I TIOCTaB/IeHO 4 KOHJeHcaTopa. BeposiTHOCTh TTpo0ost
KoHzeHcaTopa A0 ucteueHus: 1000 yacoB paBHa 0,01. HaliTh MaTeMaTudeckoe

OKHJjaHHe M JUCIIePCHIO CTyuaiiHOM BeTMUMHBI X- Mpo00i KOH/[eHCaTopa.

2 eapuaHm
1. 3 uudp 1, 2, 3, 4, 5 COCTaB/ISIIOT BCEBO3MO)KHbIe TpeX3HauHble 4MC/Ia C
HEeMOBTOPSOIIMMUCA [uppamMu. KakoBa BepOSITHOCTh TOTO, YTO HayAauy B3ATOe
yncio OyJeT HeueTHbIM?
2. CTraHOK-aBTOMAaT NPOU3BOAUT U3/je/usl 3-X COPTOB, TIPH 3TOM H3/IeJIUM T1epBOTro

v BTOporo copta 80% u 15% cootrBercTBeHHO. UeMy paBHa BepOSATHOCTb TOTO,



YTO HayTa/ B3sTOe u3fenve OyJeT Wi BTOPOTO WM TPeThero copra’?

3. B ogHom u3 simukoB 10 Genbix ¥ 6 YepHBIX 11apOB, BO BTOPOM — 7 Oefbix U 9
yepHbIX. [IpOM3BONBHO BBHIOMPAIOT SII[UK W M3 HETO Hayraj, BEIHUMAIOT IIap.
KakoBa BepoITHOCTb TOr'0, YTO OH OKaKeTCsl YepHbIM?

4. Bparapp napupyeT B cpeaHeM 0,3 BceX OJWHHA/LIATUMETPOBBIX IITPa(HBIX
yaapoB. HalTh MaTemMaThueckoe OXWJaHWE W JUCIEPCHUI0  CIyYalHOU
Be/IMUMHBI X - TapupyeMbiid yiap, eciu Oblio Mpou3BefieHO 5 IITpadHbIX

OAVHHAALIdTUMETPOBBIX YIdPOB.

Kpumepuu oyeHku:

- OIleHKA «OT/JIMYHO» BBICTABJISIETCA CTYZEHTY, eciu paboTa BbITIO/IHEHA
TIOJTHOCTBIO; B JIOTUUECKHUX PACCYXKAEHHUSX W O0OOCHOBAaHWM pEIleHHS HeT
1ipo0esioB 1 OIMMOOK; B PellleHHH HeT MaTeMaTHUeCKUX OMMO0K (BO3MOKHA
OJlHAa HETOUHOCThb, OITMCKA, He SBJSIONAsCA CAeJCTBHEM He3HaHUS WU
HeroHMMaHusl yueOHOTro MaTepurarna);

- OIleHKa «XOpOIIO» BBICTAB/SIETCS CTY/eHTy, ec/jd paboTa BbITIOJIHEHA
TIOJTHOCTBIO, HO 0O0CHOBAHUS IIarOB peIeHHsT HeJ0CTaTOUHBI; JOIyCTUMa
0/THa-/1Be HeTpyOblie OIMOKK UK [[Ba-TPU HEZIOUETa;

- OIleHKa «Y/IOBJIeTBOPUTE/IbHO» BBICTAB/ISETCS CTY/EHTY, €C/Id JOIyIIeHbI
Oosee ofgHOM OIMMOKKM WM 0ojiee ABYX-TpeX HEJOUETOB B BBHIK/IAJKaX,
yepTeXkax WK rpadukax, HO yUall[uics BiajieeT 00s3aTeTbHBIMHA YMEHUSMU
10 yueOHOM AUCITUIIHHE;

- OlIeHKa «HEeY/IOB/IETBOPUTE/ILHO» BBICTAB/ISIETCS CTYI€HTY, €C/TU IOMYIIeHbl
CyllleCTBeHHble OIMMOKH, TIOKa3aBIlMe, UTO yYalldiCsd He BjajeeT
o0si3aTeNlbHBIMKA YMEHUSIMH TI0 y4eOHOM [AWCILUTIZIMHE B TIOJHOW Mepe;
paboTa 1oKa3asa MojHoe OTCYTCTBHE Y y4alllerocst 00s3aTe/IbHBIX 3HAHUM U

YMEHI/If/i WJ/IN 3HaUNUTe/IbHAA 4dCTh pa6OTbI BBITIO/THEHA He CaMOCTOATEe/IbHO.



Komniaekm pacuémmbix 3a0aHuti

Tema 3.10 CgoticTBa jiorapumMoB
1. Borunciure log;12- % log;32+ % log,6.
lg8+1g18
Boruncure 2182+183
Boiuncsmre [932-32/33).35-23,

HatiguTe x, eciu logsx=31ogs2+0,510g,25-21og,3,
Beruucure log,,4 +log,,36,

ok W

Tema 4.2 OCHOBHbIe TPUIOHOMETPUYECKHEe TOXK/IECTBA

6. Haiity snak uncna €%9280°. Orger obGocHyiiTe.

7. Vcrionb3yst GOpMYJIbI CIIOXKEHHMsT BBIUMCIUTHSIN 75

8. Vicrosnb3yst hopMyIIbl CII0KeHHsT BrupcauTSn 120

9. Mcrionb3ys pOpMyJIbI CIIOXKEHHsT BBIHCTATHCOS 120
10.Vcrionb3yst opMyJibl CI0’KeHUST BBIYMCIUTECOS 75
11.Vcrions3yst GOpMyJIbI JBOHHOIO apryMeHTa BBIMHCIAT St 120°

12.Vcrions3ys GopMyJIbl JBOHHOTO apryMeHTa BIYMCAUTS C0S 120

13.Wcrnionb3ys hopMyJibl ABOMHOTO apryMeHTa BbIUYMCIUTh g 120
14.Haiity 3HaK uncmacos378 . Orser o6ocHyiite.

15.HaiiTu 3Hak yncna Sin482  Oteer o6ocHyiiTe.

16.Haiity 3Hak uncia 9 2680. OtBeT oboCHYyMTE.

Tema 8.1 IMousTue mpousBogHOM. POPMYJIbI U NpaBU/Ia AU(hepeHIIMPOBaHMS
x—x—2
17.Haiigure nipegen GyHkomu f(x)= X—2 B TOUKe X,=2.
X2 -7x+6

lim
18.Haiigure: ¢ x-6

x’—1

19.Haiiaute obnacts ornpesenieHys GyHKIMM y= X — 1




2n+1
20.HaiizuTe nipesies moc/e0BaTeIbHOCTA @,= 412

y =x° +4x

x2-2x+1;xélocoo

22 .BpisicHUTe CyllleCTBOBaHMe mpejena (QyHKLIUA y=!

21.Wccnenyiite (GyHKLMIO Ha YeTHOCTb, HEUETHOCTD

B TOUKe
Xo= 1.

x’+2x—15

23.Hatigute npegen GyHkuum f(x)=  X+5 B TOUKE Xp=-5.

3 2
. n+4n-2n+3
24.Haiinure:; lim
'q X >0 [n+1)3

X+ x+2
25.Haiigure npegen pyukimu f(x)= X+2 B Touke xp=-2.
i X2 X -2
26.BblunCITe 302 X — 2

3n°+2
o 2
27.ccnepywre T10C/1e[0BAaTe/IbHOCTh HA MOHOTOHHOCTD d,= 11

28.McceyiiTe 1ocaes0BaTebHOCTh (d,;) HA MOHOTOHHOCTS, Te d,=n°—7/n+6.
x+1
o 2
29.HaiiaguTe TOuky paspbiBa QYHKLUH f(x)=X +3x—4

2n® +36n*- 5n+1
(2n+3)°

lim
30.Boiunciaure *

It

-
31.BrIsicHUTe CyllleCTBOBaHUe Tipefiesia QyHKIUU Y= B TOUKe
Xo= 1.
x?—x—2
32.Haiigute npegen GyHKuuU f(x)= X—2 B TOuke X,=2.

lim 10 1

— 2_ } -
33.Haiigure *°\ X =25 x-5)

i 2x- 6
- N - 5x+6
34.Haiigure: X .
2
limX_tX°©
35.Haiigure: % Xx-2



y X +5x+15
m-—-——-
36.Haiigure: **3  x+3

lim x*-x-12
37.BpiyuciuTe x——= X + 3

Pa3pen 12.3. KoMnieKkCHbIe YHC/Ia
38.Burunricnure z;°z,, ecnu z;=2-4i, z,=-3+5I.
39.0kpyrmure ¢ TouHOCTHIO Zio 0,01 umncio a=8,683. Haligute abCoOMOTHYO
TIOTPELLIHOCTb OKPYIJIEHUSI.
40.Bbruucnute 1,2(56)+2,4(67).
41.Havgure 6,56(7)-2,5(67).

2z,%3z,

42 .Bplunciure s, ecm z2;=-2+3I1, z,=-3-4I.
1

43.Havigute x, ecnu 1+5i=1+(x+1)i.

4z,-2z,

44.Berunciure 3, ecm z;=-1-31, z,=2+3I.
1

=1+3i =/- [ — +
45.Ecmm & 71302, 2= 31 16 yajinume 4t %

46.0kpyryimre  uyuciao a=1,267 ¢ TtouHoctero o 0,01. Ormpegenuvre
abCOMIOTHYIO TTOTPEIIHOCTh OKPYT/IeHUS

47 Berunciure i +i®+i*+i%

. . Zy
48.1anbl uncna z;=5+3I, z,=-4+6i. Berunuciure 2
2

49.Beruncmre (1-5i)°.

Tema 10.4 OcHOBHbIe TTOHATHUSI KOMOMHATOPUKHU

41+ 2!
50.Bbrunciure 3!

31+ 4!
51.Bbunciure 2!

3
52.BblunciiiTe 3/1eMeHT T TpeyrosibHYKa [lackasns.



2
53.Bblunciire 3/1eMeHT T TpeyroJyibHUKa Ilackans.

3
54.Bbelunciire 3/1eMeHT T TpeyroJyibHUKa Ilackans.

6
55.Pa3noxxure (1+x) .

a- x)s.

56.Pasnoxure

57.Pasnoxure (x+1)°,

Tema 10.3 CoObiTie, BepoSTHOCTb COObITHS. CriOXKeHHe U YMHOXKeHHe
BEPOSITHOCTEU

58.HaiiyTe BePOSITHOCTb TOTO, UTO Hayraj BblOpaHHOe uuciio oT 1 g0 100 He
OyzeT cozepxath LUGpPYy «9».

59.B kop3uHe HaxogsTcsi 5 Oenbix W 7 UYepHBIX TepuaTok. Haiiaure
BEPOSATHOCTb TOTO, YTO T1apa, KOTOPYX [OCTaJ Hayraj, OKa)eTcs
OTHOLIBETHOM.

60.CocTaBbTe TabsMily pacrpefe/ieHUsi BepOSTHOCTeM CIy4yaliHOTO YHc/a
OUKOB, BBITIABIIIEr0 Ha BepXHel IPaHW WrpajbHOTO KyOHKa IpPH OJHOM
10/10pachIBaHUM.

61.B >kene3HOZOPOXKHOW Kacce Ha CKOpBIM TI0e3] WMerTcs 8 OuieToB
CTOMMOCTBIO 3 ThICSIUM pyOJiel, 12 6umeToB Mo 1jeHe 2 ThiCsuu pybseit u 16
ounmetoB — 1,5 Thiciunm pyb6sedi. CocTaBbTe 3aKOH pacrpefesieHus
C/TyyaliHOW BeJIMUMHBI CTOMMOCTH.

62.HaliTu BepoSTHOCTh TOTO, UTO Hayraj BeIOpaHHOe uuncio oT 1 o 60 Oyzaer
KpaTHO 7 wiu 37?

63.B MarasuvHe TpoBOAWIM WHBeHTapusaluvi. BeisicHUIM, yTto uMeetcs 19
eAuHWI] ToBapa To 1ieHe 250 py6mei, 18 eawnHuil ToBapa 1o ieHe 360
pybnert u 13 epunui; ToBapa — 420 pyoOneii. CocrtaBbTe 3aKOH
pacrpejie/ieH!s1 CIy4YaliHOW BeJIMUMHBI CTOMMOCTH TOBAapOB.

64.B miepBoii ypHe 3 6esbIxX U 4 uepHBIX I1apa. Bo BTopoii 4 Ge/bix U 5 uepHbIX
mapoB. KakoBa BepOSITHOCTb, UTO B3fAThle HayJauy LIapbl MO0 OAHOMY W3

YPHBI OKa)XyTCsI OJHOTO LIBeTa.



65.HaiiTu BepOSITHOCTH TOTO, UTO Hayraj BbIOpaHHOe uuciao oT 1 go 50
JlenmuTCs Ha 4 Uiv Ha 3.

66.B nepBoii kopoOke siexkat 2 Gesibie U 4 uepHbIe TlepUYaTKU, a BO BTOPOH - 6
besbix 1 2 yepHbIX. KakoBa BepOSITHOCTh, UTO BbIOpaB T10 O/HOM TepyaTke
13 pa3HbIX KOPOOOK, MOYyUUM Mapy.

Tema 11.1 PaBHOCHIBHOCT YpaBHEHUM U HepaBeHCTB. OOIIie MeTO/IbI pelieH s
67.Pemmure ypaBHeHue (log,x)*+2log,x-24=0

68.Permure ypasHenue 3*'+3*=108.

69.PewTe ypaBHeHue 5°'=5"+4,

70.Peivte HepaBeHCTBO logi;5(3-2x)>-1.

71.Perite ypaBHeHue 2°'+3 - 2X1+7 - 2*=68,

72.Periite ypaBHeHue log,"x=log,x+2.

1 x-3
73.Pellite HEPABEHCTBO F>2 :

74.Pemmire ypaBHeHue log;,°x+3log;,x-4=0.
75.PemuTe HepaBeHCTBO 10gg3(2x-4)>loggs(x+1).
76.Pemmire ypaBHeHue log > x+4log;x=5.

77 .Pemmte HepaBeHCTBO logsx>l0gg 5(3-2x).

1\

78.Pemmre ypasHeHue 2”7 = (Z

79.PelinTe HepaBeHCTBO

i 2X<(\/g)xz+3,75
25 )

80.PemuTe Hepasenctso 0,37>0,027.
81.PelnTe ypaBHeHHE  x*-3x-1+7=2x.

82.Perute ypaBHeHue (2x+5) =1

83.Pemmre ypaBHeHue Y Gr+d)=-V3,

84.Pewyre ypasHenue <Y (- 0= 2,

- x)=1
85.PelnTe ypaBHeHuUe cos (1- x) S 2,

86.PelnTe ypaBHeHue cos(x+4) =1 .



Kpumepuu oyeHku ycmHo2o omeema:

N | OuenuBaembie | MeToabl OL[eHKH I'pannuHbIe KpUTEPUHU OLIEHKH
n/n HaBbIKHU
OTJINYHO Hey/0B/IeTBOPUTE/IbHO
1. | OTHollleHHEe K HabsroieHue Bce 3apanus B oTBesieHHOE Bpemsi
pabore rpernojiaBaTens, BBITIO/THEHBI B 3a/laHre He BBITIOJIHEHO,
TPOCMOTP OTBeZIeHHOe BpeMs, ToKa3aHo 6e3pa3nuune K
BBITIOJTHEHHBIX He coziep>kaT boJiee BBITIO/THEHUIO PabOTHI U ee
3a/laHu JIBYX HeI0UeTOB pe3yabTaTaM. BeimosiHeHO
MeHee TOJIOBUHBI
TpelyCMOTPEHHOI 0
3a/laHus

2. | CriocobHOCTB [TpocmoTp be3 3aTpyHeHuUi [1pu BbIUKC/IEHUSIX
BBITIO/IHATH BBITIO/THSIEMOT O BBITIO/THSIFOTCS JIOTyCKAIOTCs TPYyObIe
BBIUMCJ/IEHUS 3a/laHus BBIUMCJIEHUS], onOKH, HeCrocobHOCTh

TIPUMEHSIIOTCS BBITIO/THATh POCTENIINE
HeoOXoIuMbIe apudmeTHuecKre
hopmy bl JencTBUs

3. | Ymenue Habsmoenue Be3 jononauTenpHBIX | Hecrioco6HOCTD
WCII0/1b30BaTh rpernojiaBaTeis, yKa3zaHui WCTI0/1b30BaTh 3HAHUS,
paHee MPOCMOTP WCIO/b3YHOTCS paHee MoJIy4YeHHbIe TIPU
MO/TyYeHHbIe Mpe/iCTaB/eHHbIX | YMEeHUs U HaBbIKH, W3YUYeHUU AUCLIUTIIUHBI
3HaHUA U MaTepuaioB 0JIy4YeHHbIe TIpU “MaremaTyka”

HaBbIKU /15 W3yueHuu
pelleHus 3a7a4u JVCLIATI/TUHBI
"Maremartuka"

4. | Odopmnenue ITpocmoTp PaboTa oopmiieHa Pab6oTa odopmiieHa
JIUCTA YCTHOTO | BBITIOJIHEHHBIX aKKypaTHO, Xopoliiasi | KpaliHe HeOpeXKHO,
ornpoca 3a/laHUM, rpaduka, BCJIe[ICTBHE 3TOTO HET

HE0OX0IUMBIX MareMaTUuYeCKU BO3MOJKHOCTH IIPOBEPUTH
MaTeMaTUYeCKUX | FPaAMOTHO, COTJIACHO | HeOOXO[UMbIe 3aTiCh
BBIKJIaJIOK TpebGoBaHUSIM 10

JUCLIUTIIVHE.

5. | YpoBeHb CobecenoBaHue ['pamotHbIe U yeTkue | [lemOoHCTpUpyeTCs
yCBOEHUSI OTBEThI Ha He3HaHWe IUCLIUTLIMHBI,
yuebOHOTO MOCTaB/IEHHbIE TIpU OTBeTax IM0Ka3aH
Marepuasa BOIIPOCHI, Y3KUI Kpyrosop,

WCII0/Ib30BaHue OrpaHUYeHHbIN
ripoecCcroHaTLHOM CJIOBApHBIM 3arac,
JIEKCHKH, HeyMeHue BJaJleTh
CIOCOOHOCTh nipocheccroHaTLHOM
000CHOBATh CBOIO JIeKCUKOM

TOUKY 3peHUsI







ITepeuenb npakmuuecKux 3aHssmuti

IIpaktnueckoe 3aHaTHe Nel. MHoXecTBa ¥ UUC/IOBbIe  CUCTEMBI B
rpo¢eCCUOHA/ILHOM J1eATe/IbHOCTU

[Tpaktrueckoe 3aHsitve Ne 2. [IponeHTel B MpogeCcCHOHaNbHBIX 3ajauvax Iio
CIeLiaJbHOCTU

IIpakTueckoe 3aHsATHe Ne 3. ['eomMeTpusi Ha IIJIOCKOCTU TIPU pelleHuu
ripodeCCUOHAJIbHBIX 3a/]a4

[IpakTrueckoe 3aHATME Ne 4. MHOXeCTBO M ero 3jeMeHTbl. Omnepauuu Haf
MHOKecTBamu. PelieHre npuk/iafHbIX 3a7a4

[TpakTnueckoe 3aHsiTie Ne 5. IIpeoOpa3oBaHMWe BbIpaKEHWM C KOPHSMU N-OM
CTereHu

[TpakTnueckoe 3ansitie Ne 6. PelieHre vppaljMoHaIbHbIX YPaBHEHUM.
[Tpaktrueckoe 3aHaTve Ne 7. PellleHre roKa3aTe/IbHbIX YPaBHEHUH

[TpakTyeckoe 3ansaTve Ne 8. PelieHue rioKasaTe/bHbIX HEPAaBEHCTB.
[TpakTnueckoe 3aHatve Ne 9. PelleHue 3aJaHuii Ha Tpeobpa3oBaHUe
JorapupMHUYECKUX BbIpayKeHUH

[Tpaktrueckoe 3aHsThe Ne 10. Pemenuwe orapuMuUUecKux YpaBHEHUU U
HepaBeHCTB

[Tpaktnueckoe 3aHsitie Ne 11. TlpumeHeHue sorapudma. Jlorapudmuueckas
Crivpa’ib.

[TpakTrueckoe 3aHsaTHe Ne 12. [Ipeobpa3oBaHue rpadMKOB TPUTOHOMETPUUECKUX
byHKIMH

[Ipaktrueckoe 3aHsThe Ne 13. OnmcaHue TPOU3BOACTBEHHBIX IIPOL|ECCOB C
TOMOILL[bI0 TPadUKOB (PYHKIIUIA.

[Mpaktrueckoe 3aHsaTe Ne 14. CBoWCTBa TPUTrOHOMETPUUYECKUX (GYHKLIUA B
NpO()eCCUOHAJIBHBIX 3a/lau 110 CIIeLaJTbHOCTH

[Tpaktrueckoe 3aHgaTre Ne 15-16. PerieHrue TpUroHOMeTpUYECKUX YPaBHEHUU
IIpaktnueckoe 3aHsaTue Ne 17. IlapasienbHble TIpsAMble W I[JIOCKOCTA Ha
JKeJIe3HOJOPOKHOM TpaHCIIopTe.

IIpakTueckoe 3aHsATHe Ne 18. IlepneHAWKy/spHbIe TpsMble W IIJIOCKOCTHM Ha
JKeJIe3HOJOPOKHOM TPaHCIopTe

[IpakTueckoe 3aHaTMe Ne 19. Bblunc/ieHMe pacCTOSHMKM W IUIOLIQJeN Ha
TIJIOCKOCTH TIPU pellieHrH TTPo(ecCuoHaTbHbIX 3a/iau 0 CreLualbHOCTH.
[TpakTrueckoe 3ansiTve Ne 20. KosmmuecTBeHHbIe PAaCUYéThI IIPU pellleHur 3a/ay I10
CIieLiuaIbHOCTH

[TpakTnueckoe 3aHsaTHe Ne 21. Cummerpusi B Tipupofie, ObITYy U Ha
JKeJIe3HOOPO’KHOM TPaHCIIopTe



[TpakTrueckoe 3aHsTHe Ne 22. Vcmosib30BaHre KOMOWHAI[MT MHOTOTPaHHUKOB Ha
’KeJ1e3HOJOPOKHOM TpaHCIIopTe.

[TpakTrueckoe 3aHstve Ne 23. Vcrionb3oBaHve KOMOWHAI[ME Tesl BpalljeHWs Ha
’KeJ1e3HOJOPOKHOM TpaHCIIopTe

[Tpaktrueckoe 3anaTve Ne 24. HerocpeiCTBeHHOe HaXOKJeHHE POX3BOJHOM.
[Tpaktrueckoe 3angaTre Ne 25. [Tpor3BoAHbIe 371eMEHTapHbIX (PYHKLUN
[Tpaktrueckoe 3aHaTHe Ne 26. I[Ipuno)keHrWe TIDOM3BOJHOM K DELLIEHHUIO
(dur3nueckux 3a1au

[IpakTtrueckoe 3aHsitie Ne 27. Tlpuio)keHWe NPOWU3BOJHOU K WCCAeA0BAHUIO
(GyHKLIMA HA MOHOTOHHOCTh

[IpakTnueckoe 3anaTve Ne 28. [IpunoxeHue NPOM3BOAHOU K MCC/Ae[0BaHUIO
(GyHKLMY Ha 5KCTPEMYMBbI

[TpakTrueckoe 3aHaTve Ne 29. CMelllaHHbIe 3a7jauM Ha audepeHLIIpOBaHue.
[Tpaktrueckoe 3aHaTvie Ne 30. 3aaur 0 HaUOOJIBIITMX ¥ HAUMEHBIINUX 3HAUEHHUSIX
BeJINYUH.

[Ipaktrueckoe 3ansitie Ne 31. HaxoxjeHue OINTUMAJBLHOIO pe3yjbTara C
TIOMOIIbIO MMPOM3BOAHOU MPU pellleHrnH NMpodeCCUOHAIbHBIX 3a/au

IIpakTrueckoe 3aHATHMe Ne 32. Brluumc/ieHue TUIOL[aAU 3€MJISTHOIO TIOJIOTHA [JIs
pa3be3zioB, 0OrOHHBIX MyTel ¢ MOMOILIBI0 UHTerpara.

[TpakTuyeckoe 3aHsTue Ne 33. BeiunciieHWe JIMHBI KPUBOM >Kejie3HOZOPOXKHOTO
IIyTH C [IOMOLLIBIO OTIpe/ie/IeHHOI0 UHTerpasna

[TpakTrueckoe 3aHsitTie Ne 34. [TepBruuHasi 00paboTKa CTaTUCTUUECKUX JAAHHBIX M
ux rpadryeckoe npe/icTaB/eHuUe.

[TpakTrueckoe 3aHsiTHe Ne 35. O1ieHKa BEpPOSITHOCTH COOBITHS

[IpaktTnueckoe  3aHstme Ne 36. [loHatme o0 3ajavax  JIMHEMHOTO
TPOrpaMMUPOBAHUS.

[TpakTuueckoe 3aHsATHEe Ne 37. PellleHHe TEeKCTOBBLIX 3a/lau MpodeccuoHaIbHOTO
CO/Zlep’KaHusl C OMOILBbIO CUCTEM YpaBHEHUH

[Tpaktnueckoe 3aHaTHe Ne 38. [lpuMeHeHMe MaTpul] B NPOQeCcCUOHATLHOU
JleaTe/TlbHOCTH

[TpakTrueckoe 3aHsitie Ne 39. [IpumeHeHue orpejeuTenel B MpodecCcuoHaIbHOM
JleTeTlbHOCTH

[Tpaktrueckoe 3aHsTHe Ne 40 Co3gaHue BeKTOPHBIX M300pakeHUil B
Npo(eCcCUOHATLHOM J1eITe/IbHOCTH

[IpakTrueckoe 3aHsATUe Ne 41. BbIro/iHeHMe pacueToB C IMOMOLLbI0 KOMILIEKCHbBIX
yuce.

[IpakTrueckoe 3aHaTHe Neo 42. [IpyMepbl HCI10/1b30BaHUS KOMIUIEKCHBIX UKCeT
[TpakTuueckoe 3aHsATUe Ne 43. OcHOBHbIe MOHATUSI Teopuu rpados. ITocTpoeHue

rpacdoB



[Tpaktrueckoe 3aHsiTue Ne 44. IIpumeHeHue rpada B TpodecCUOHATBLHOM
[eATe/IbHOCTU

[TpakTrueckoe 3aHsTrie Ne 45. Uactota cobbitvss. CTaTUCTUUECKOe OTpefiesieHue
BEepPOSITHOCTH

[Tpaktnueckoe 3aHaThe Ne 46. TIpymeHeHHWe MaTeMaTU4eCKOW CTaTUCTHUKU B
npo¢eCCUOHAILHOM J1eATe/IbHOCTU

[Tpaktrueckoe 3aHatve Ne 47. IlpumeHeHue JIOTMYECKUX Orepanuu C
MHO>XeCTBaMH B NTPO(eCCUOHAILHOM eI TeIbHOCTH



Bonpocsl /151 N0/JrOTOBKH K 3a4éTy
no yuedOHOMY npegMeTy «MaTeMaTHKa»

1. Creriennp. CBOMCTBa CTEIIeHHU.
2. PemieHve HepaBeHCTB METO/IOM MHTEPBAJIOB.
3. Pemenue vppaljoHaIbHbIX YPaBHEHUM U HEPAaBEHCTB.

4.CpoiictBa  dyHKUMMU: 006/1aCTh  OTpefie/ieHHs], UeTHOCTb, HEUETHOCTb,
MeprUOAMYHOCTh, MOHOTOHHOCTb.

Ornpegenenue norapudma. CBoKCTBa J10rapru(dMOB.
[Toka3zaTenbHast GyHKLMS, ee Tpa(uK U CBOMCTRBA.
Jlorapudmuueckasi GyHKIUs, ee TpadyK U CBOMCTBA.

PerieHue nokasarebHbIX U JIOTapUPMUUYECKUX YPaBHEHUM.

L ©° N o o

PerieHue nokasareibHbIX U JIOTapU(PMUUYECKHUX HEPAaBEHCTB.

10.PaguanHoe u3MepeHue YrjoB, Ayr. TpuroHoMmerpuyeckue (QyHKLUU
YMCJIOBOTO apryMeHTa.

11.3HaKu TPUTrOHOMeTPUUYEeCKUX (HYHKIIUM.

12.0CcHOBHBIE  TPUTOHOMETpUYECKHWE  TOXKZecTBa. DOpMy/bl  C/IOKEHUS
apryMeHTOB.

13.®opmysnsl npuBeseHus. DopmyJibl JBOWHBIX U MTOJIOBUHHBIX YTJ/IOB.

14.TIpeobpa3oBaHue CyMMbl M pa3HOCTU TPUTOHOMETPUUECKUX (YHKLUNA B
npousBesieHre. [Ipeobpa3oBaHue MpoOU3BeZieHUs] TPUTOHOMETPUUYECKUX
(GYHKLMI B CyMMY U Pa3HOCTb.

15.'padhyku ¥ CBOMCTBA TPUTOHOMETPHUUECKUX MYHKIUN y=SIinX, y=cosx, y=tgx,
y=ctgx.

16.'eomeTpuueckrie  TipeoOpa3oBaHuss  TpaUKOB  TPUTOHOMETPUUECKUX
(byHKLUN.

17.06patHble TPUTOHOMeTPUUeCKUe (QYHKIHH.

18.PelieHrie TPUrOHOMETPUUYECKUX YPAaBHEHUH U HEPABEHCTB.

19.JekapTOBbl KOOpAMHATHI B TIPOCTPaHCTBe. PacCTosiHMe MeXAy ABYMs
TOUKaMU. KoopayHats! cepeiviHbl OTpe3Ka.

20.Bektopel B mnpoctpaHcTBe. (C/iokeHWe W BbIYMTAHWE BEKTOPOB.
YMHOKeHre BeKTOpa Ha YuCJio.

21.Komruianapuele  BekKTOpbl.  CKasisipHOe  MpOM3BeJeHUe  BEeKTOPOB.
PasnoykeHre BeKTOpa 10 TpeM HeKOMILIaHAPHBIM BeKTOpaM.



22.KooppavHaTel  BEKTOpa, CKajiipHOe  IIpOM3BeJleHHMe  BeKTOPOB B
KOOpJMHAaTax, yrol MeXJy BeKTOpaMW, Yroa MeXzAy IIpIMOu U
IIJIOCKOCTBIO, YI'OJI MEXKAY IJIOCKOCTSIMM.

23.YpaBHeHHe MJIOCKOCTU. ['eOMeTprUUYeCKU CMbIC OTripefiesiuTess 2X2.

24.AKCUOMBI CTepeoOMeTpUH U C/1e[iCTBUS U3 HUX.

25.TTapanienbHOCTb PSIMOW U TJIOCKOCTH.

26.1TapaniebHOCTh TIOCKOCTEH.

27. IleprieHAUKYASIPHOCTD TIPSIMOM U MJIOCKOCTH.

28.T1eprieHAVKYJISIP U HAKJIOHHASL. YTOJ MeX/y TIPSIMOM U TIJIOCKOCTBIO.

29.Teopema 0 3* meprieHAUKYJIApax.

30.ByrpanHsbiv yron. [lepneHauKy/ISpHOCT ABYX MJIOCKOCTEM.

31.1lnomaap OpTOroHaILHOM MPOEKL[MA MHOTOYTO/TbHUKA.

32.TIpsamoyrosbHbIe KOOPWHATHI B POCTPAaHCTBE. PacCTosiHMe MeXAy ABYMS
TOYKaMU. [JesleHre oTpesKa I0rosiam.

33.[deiicTBUs HajJ, BeKTOpamM, 3aZlaHHbIMU B KOODAWHATHOU ¢dopme B
rpoctpaHcTBe. CKassipHOe TIpou3Be/ieHre BeKTOPOB.

34. Brlurc/ieHUe [JIMHbI BEKTOPA, yIyla MeX1y BeKTOpaMH.

Bompocsl A/is1 IOAr0TOBKHU K 3K3aMeHYy
no yuedbHOMY nipegMeTy «MaTeMaTHKa»
35.0npesenednve mnpefena @QyHKuMU. OCHOBHbIe CBOMCTBa IIpeZiesioB.
BrrunciieHve ripefiesioB (OyHKLIMIA.
36.11pousBoHas u eé (pU3nUeCKUl CMbIC/I.
37. Ilpou3Bo/Hasi NOCTOSIHHOM, MTepeMeHHOM, CYyMMbI (DYHKILIUM, CTeTeHH!.
38. [1pou3BoAHasi MPOM3BeleHUs] U UaCTHOTO (DyHKIIUM.
39. [1pou3sBoAHas CJIOXKHOU (PYHKITUU.
40. [TpousBogHas MOKa3aTe/IbHOM, norapuhMUUecKo,
TPUTOHOMETPUUYECKUX, 00paTHBIX TPUTOHOMETPUUECKUX (DYHKITHUM.
41.'eoMeTpUUeCKHMMA CMBIC/T TPOM3BOAHOW. YpaBHEHUEe KacaTeJbHOW K
rpauKy QyHKLUU.
42. UccnenoBanve (YHKIIMM Ha MOHOTOHHOCTh M 3KCTPEMYM C IOMOII[bIO
TIPOU3BO/HOM.
43.TIpuMeHeHWe TPOU3BOJHOM K IMOCTPOEHHI0 rpaUKoB (DYHKI[UH.
44.HaubonbIllee ¥ HaMMeHbIIlee 3HaueHWe (PYHKITMH Ha IIPOMEXKYTKeE.
45.BTopast Mpou3BO/Hasi, €€ PU3nUeCcKUii CMbICII.
46.TTepBoo6pa3Hasi. Heompe/ieiéHHBIN UHTETPA U €T0 CBOMCTBA.
47.Tabnuija HeompeJe/IEHHBIX WHTErpajioB. BbIuncieHre HeorpeenéHHbBIX
VIHTErpasos.
48.0rnpefieIEHHBIV UHTErPal U €ero reOMeTpUUeCKU CMBbIC/T.



49.TTonsaTre MHOKecTBa. [TogmMHOKeCTBO. Oriepaljiv ¢ MHOXKeCTBaMU.

50.TTonstue rpada. CesA3HbIM Tpad, AepeBo, IMKA rpad Ha IJIOCKOCTH.
[TocTpoeHue rpacos.

51.0cHoOBHbIE TIOHSATHS KOMOWHATOPWKH. 3a/laud Ha IIOZICUeT YHCJIa
pa3MellleHnii, MepecTaHoOBOK, coueTaHWi. PerieHne 3ajau Ha miepebop
BapUaHTOB.

52.®@opmynia 6uHOMa HproToHa. CaoiicTBa OMHOMMHAJTbHBIX
ko3¢ urmenToB. TpeyronbHUk Ilackans.

53.Co0bITHe, BepOSITHOCTh COOBITHS, CTIOJKEeHNEe Y YMHOYKeHHe BepPOSTHOCTEH.
[ToHsATHE 0 He3aBUCUMOCTH COOBITHH.

54./luckpeTHasi CcilydarHasi BeJIMYMHA, 3aKOH ee pacripefiesieHus. YucioBbie
XapaKTePUCTUKU AUCKPETHOW CAydYalHOU BeWYUHbL. [loHATHE O 3aKOHe
OOMBIINX UHCEJL.

55.T1pefcTaBneHue JaHHBIX (TaOMMIIBI, AUMarpaMMbl, TpadHKN), TeHepasibHast
COBOKYITHOCTb, BBIOOpKa, cpefiHee aprdMeTHUuecKoe, MeZiMaHa.

56.IlonsiTve 0 3a7auax  MaTemMaTUYeCKOW  CTaTUCTHUKU.  PellleHue
TPaKTUUeCKUX 3a/jau C TIPUMEeHeHUeM BePOSITHOCTHBIX METO/I0B.

57. BblunciieHve TUIOMIaleN MJIOCKUX (PUIYP C MOMOIIBIO OIpe/eléHHOTr0
WHTerpaja.

58. MHororpaHHuk, TIipy¥3Ma, IpamMuja, yCceuyéHHasg  [UpaMuza.
[Tapannienenunes v ero CBOKMCTBA.

59.I110111a4b TIOBEPXHOCTH M 00BEM MPSIMOM ¥ HAK/IOHHOM MPH3MBL.

60.ITno1110/1b TOBEPXHOCTH ¥ 00BEM MHMPAMU/IbI, YCEUSHHOW MMPaMU/IbI.

61.I1no11a/1b TIOBEPXHOCTH U 00BEM LIUJTUH/IPA.

62.I1no1110/1b TTOBEPXHOCTH ¥ 00BbEM KOHYCa, yCeUéHHOT0 KOHYCa.

63.I11o11a16 TTOBEPXHOCTH M 00BEM II1apa.

64.IloHaTre KomruiekCHOro uucsa. CorpspkeHHble KOMILUIEKCHbIe UMUCIIa,
MO/ yJ/Ib ¥ apI'YMEHT KOMIIEKCHOT'O YMCJIa.

65.®Dopma 3armcu KOMITJIEKCHOT'O yrcia (reomeTpHueckas,
TPUTOHOMeTpUUecKasi, anrebpanueckasi). ApubmMeTruueckue AeNCTBUS C
KOMILJIEKCHBIMU UUCJIaMU.

66.Matpuria. Onpejgenvresib MaTPULIbI.

67.Crioco0nI peltieHusi CUCTeM JIMHEUHBIX YPaBHEHUM.

68.PaBHOCW/IBHOCTb ypaBHEHWU W HepaBeHCTB. OrmpeneneHusi. OCHOBHbIE
TeopeMbl PABHOCUJ/IBHBIX [epexX0/axX B YpaBHEHUSAX U HEPaBEHCTBaX.

69.06111e MeTobl pellieHNs] ypaBHEeHHUH: Tiepexo/] OT paBeHCTBa (PYHKLUN K
PaBeHCTBY apryMeHTOB [I/il MOHOTOHHBIX (YHKLWWA, METOJ, Pa3/o’KeHUs
Ha MHOXXWTeJ/IM, MeTOJ BBeJleHUsI HOBOUM mepeMeHHOM, (DYHKIIMOHATbHO-
rpaduueckuii MeTo/.



70.06111e MeTO/bl pellieHHs] HePaBeHCTB: Mepexo, OT CPaBHEeHUs 3HaueHUH
GyHKUMIA K CpaBHEHUIO 3HAUeHUM aprymMeHTOB /[jii MOHOTOHHBIX
GbyHKLIUNA, MeTO/, UHTePBAJIOB, (PYHKI[MOHA/IbHO-TpaUuecKuii MeTo/,.

71.'padrueckuii MeTOZ, pellieHUs1 ypaBHEHHUI 1 HEPABEHCTB.

72.0mipefeneHre MoAyJis. PacKpbITHe MOAYJIS [0 OTpe/ie/ieHUH0.

73.I1pocTelilliie ypaBHeHUsSI U HepaBeHCTBA C wmoay/jaeM. [IpumeHeHue
PaBHOCW/IbHBIX T1€epeXOZIOB B OMNpe/ieJIeHHbIX TUMAaX ypaBHEHUM U
HEpPaBEHCTB C MOJIyJ/IEM.

74.1IpocTelilive ypaBHeHUSI 1 HEPABEHCTBA C MapaMeTpPOM.

75.YpaBHeHMs U HepaBeHCTBa C MOZYyJIeM U C TlapaMeTpaMH.

IlepeyeHsb tUTEepaTyphl AJIS HOATOTOBKH K 3aUéTy U IK3aMeHY
OCHOBHbIE HCTOUHHKH
1. MaremaTuKa: anrebpa ¥ Hauaja MaTeMaTHYeCKOTO aHaiu3a, TeOMeTpHs.
Anrebpa ¥ Hauasa MaTeMaTHueckoro aHaiam3a: 10—11-e Kmaccel: 0a30BbIM U
yrayOnéHHeI ypoBHU : yuyebHuk / III. A. Amumos, FO. M. Komsarun, M. B.
TkauéBa, ®égopoBa. — 12-e u3g., ctep. — Mocksa : IIpocseienue, 2024, — 463
c. — ISBN 978-5-09-112136-0. — TeKcT : 5/1eKTPOHHBIN // JlaHb : 371€KTPOHHO-
6ubmmoteunas cucremMa. — URL: https://e.lanbook.com/book/408656— Pexxum

JIOCTyMa: Zijisi aBTOPU3. TI0/Ib30BaTe/Iei.

2. AranacsH, JI. C. MartemaTuka: anrebpa M Hadaja MaTeMaTUUeCKOTO
aHanu3a, reometpus. ['eometpus: 10—11-ii kmaccel: 6a30BbId U yryOaEHHBIM
ypoBHU : yuebHuK / JI. C. ArtanacsiH, B. ®@. Byty3o08, C. b. KagomijeB. — 12-e
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- OIleHKa «OTJIMYHO» BBICTABJISIETCS OOydYaroIeMycsi, eCi OH TJIyDOKO U
MPOYHO YCBOWJ TMPOTrpaMMHBIM MaTepuan Kypca, MCYepIibIBarolLle,
MocJiejoBaTeIbHO, YETKO U JIOTUYECKH CTPOMHO ero U3jaraeTt, yMeeT TeCHO
yBsI3bIBaThb TEODUIO C TPAKTUKOM, CBOOOJHO CIpaBisieTCs C 3ajjayaMu U
BOIpOCaMH, TMpUUeM He 3aTPYJHseTCsl C OTBeTaMHu TPy BUOU3MeHeHUH
3a[jaHuii, TpaBUIbLHO OOOCHOBBIBAeT TIPUHSTHIE pellleHHusl, BJajeeT
Pa3HOCTOPOHHUMM HaBbIKaMM W TMpHEMaMM BBITIOJIHEHUs TPAKTUYeCKUX
3a/au.

- OIleHKa «XOpOILIO» BBHICTAB/sIeTCs 0OydYarommeMycsi, ecii OH TBepZ0 3HaeT
MaTepuaa Kypca, TpaMOTHO Y TI0 CYLIeCTBY M3/araeT €ero, He [OIycCKas
CyLL[eCTBEeHHbIX HETOYHOCTel B OTBETe Ha BOIPOC, MPaBUIbHO MPHUMEHSeT
TeopeTUYeCKHe MOJI0KeHUS TPU peLleHrH NTPaKTUYeCKUX BOMPOCOB U 3a/1ay,
BJIaZieeT He0OXOUMBIMU HaBbIKaMU 1 TIpUeMaMH UX BbITIO/THEHUS.

- OIleHKa «Y/JOBJIeTBOPUTEHHO» BBICTAB/SETCS OOydJaroIemMycsi, eciu OH
VMMeeT 3HaHHUs TOJIbLKO OCHOBHOTO Marepuasna, HO He yCBOWI ero JeTasew,
JOMyCKaeT HEeTOUHOCTH, HeJO0CTaTOYHO TMpaBWibHble (HOPMYJIHMPOBKHU,
HapyLLUeHUs IOTUYeCKO! I0C/Ie[0BaTe/IbHOCTU B U3JI0KEHUH TIPOrPaAMMHOIO
Marepuasia, WCHObITHIBAET 3aTPYAHEHUsS MPU BBITIOJHEHWH MNPAKTUYeCKUX
3a/ay;

- OIleHKa «HeyZOBJIETBOPUTEILHO» BBICTAB/SETCS 00OydaroieMycs, ecjiid OH
He 3HaeT 3HAuWMTeNbHOM YacTU NPOrpaMMHOrO0 MaTepuasna, [OMyCKaeT
CylleCTBeHHbIe OLIMOKHM, HeyBepeHHO, C OOJIbIIMMU 3aTPYAHEHUsIMU pelliaeT
TpaKTHUYeCKHe 3a/lau WU He CIIpPaB/IsieTCs C HUMU CaMOCTOSTe/IbHO.

OrieHKa He BBICTABJISIETCSI OOydYaroIleMycsi, eCTi OH He SIBWJICSA Ha 3K3aMeH,

OTKa3aJicsi OT ero CAauu, He 3HaeT IMPOrPAMMHBIA Marepuas, He MOXXeT DellUTb
TIpaKTUYeCKHe 3a/lauul.
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