MUWHUCTEPCTBO HAYKMU U BBICIIET'O OBPA3SOBAHUS POCCUNCKOM
®EJEPALINN
®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30BATEJIBHOE
YUPEXX/TEHUE BBICIIIET'O OFPA3OBAHNS
«CAHKT-IIETEPBYPI'CKUH I'OCYJAPCTBEHHBI D KOHOMUNYECKUN
YHUBEPCUTET»

KoMI/IeKT KOHTPO,/IbHO-0LIeHOUHbIX CPe/JCTB
Mo yueOHOU AMCIUIIITHHE

C00.02.01 MaremaTHuKa

(K00 u HazeaHue OUCYUNAUHbL)

NporpamMmal MOArOTOBKH CIel{Ua/IMCTOB CPpeiHero 3BeHa
no cnenuaabHOCTH 38.02.03 OnepanyioHHas JeATe/IbHOCTh B JIOTHCTUKe

(k00 u HazgaHue cneyuaabHOCMU)

Cankr-ITetep6ypr
2023 .



2
COAEP)XAHUE

1. Tlacroptr KOC Y[,
2. Crierji(uKaiius orjeHOUYHbIX CPe/iCTB
3. BapraHTBI OLIEHOYHBIX CPe/CTB



1. MACMOPT

KOC mo Y1 CO0.02.01 MaremaTurKa

1.1.

(k00 u HazgaHue OUCYUNAUHbI)

OO01He Mo/I0)KeH!A
KonTposbHo-o11eHOuHbIe cpeficTBa (KOC) npegHa3HaueHsbl /11 KOHTPOJIS U
OLIeHKM 00pa30BaTebHBIX AOCTHMXKeHWM 00yuaroIuxcs, OCBOUBIIMX ITPOrpaMMy
yuebHoM auctmriabl CO0.02.01 MaTematuka.

KOC Bk/IIOUYaOT KOHTPOJIbHbIE MaTepuasbl [Jid TPOBeJeHUs TeKyIero

KOHTPOJISL ¥ TIPOMEXXYTOUHOM aTTecTaliuy B (popMe 3aueT C OL|eHKOM
(1 cemecTp), 3K3aMeHa 2 CeMeCTD).
KOC pa3paboTaHbl B COOTBETCTBUH C:

obpazoBaresbHOM  mporpammoii  CITO 110

OnepanoHHas [esiTe/IbHOCTb B JIOTUCTUKE;
nporpamMmbl yuebHol aucturuinabl COO.02.01 MaTemaTuKa.

1.2.

Pe3ynbTaTbl OCBOEHUS ANCLMMJIMHbI, NOANEXKALUME NPOBEPKE

Pe3ynbTaThl
00yueHust
(ocBOEHHBIE
yMeHuH,
yCBOeHHbIe
3HaHNS,
NpaKTHYeCKUH
OMBIT
(Ipu HATUYUH)

HaumeHoBaHue
yMeHHU#1/3HaHUI

JJIeMeHTa

OcHOBHBIE M0Ka3aTe/ N OL[eHKH
pe3yJIbTaToB

Y1

Bnazgers meTozamu
Jl0Ka3aTenbCTB, alTOPUTMaMH
pelleHus 3aJay;
(dbopMynrMpoBaTh Onpe/iesieHus,
aKCUOMBI U TEOPEMBI,
MIPUMEHSTD KX, IPOBOJUTD
Jl0KasaTesbHble PacCy>X[eHUs B
X0/le peleHus 3a/1a4y

[IpyMmeHeHre akCUOM , TeopeMm,
onpejie/ieHUH TIPU pellieHrH 3a/jau

Y2

BBIMO/MHATE BRIYUCIEHHE
3HaUeHWH U TTpeoOpa30BaHuUS
BBIPA)KEHHUI CO CTeTNeHsMH U
norapudmamu, TTpeoOpa3oBaHus
JpOOHO-palMOHATBHBIX
BbIpa)KeHUM

BbluncsieHne ¥ cpaBHeHHe KOpHeH,
BBIMIO/IHEHUE TIPUKUJKU 3HaueHUs
KopHsi. [Ipeobpa3oBaHue UKC/IOBBIX

u OYyKBEeHHBIX BBbIpa)KeHUM,
COZieprKalux paIuKasbl.
BrimonHenue pacueToB o
dhopmynam, cojieprKalim
pajiuKarbl, OCYILIeCTBJISISA
HeoOXO/lMble  TIOJICTAHOBKU U
rpeoOpa3oBaHMsl. Haxoxzaenue

3HAUeHUH CTeTeHU, UCIIOJb3Ys MPH
HeoOX0JUMOCTH

WHCTPYMEHTa/IbHbIe CpeficTBa.
3amnuchIBaHUe KOPHS N-i CTENeHH B
BUJE  CTEEHU C  JIpOOHBIM
TIOKa3aresem u Haob0pOoT..

crietmanbHocT - 38.02.03




Bobiuncnenue cTerneHeln C
palMOHaTbHBIM rioKasaresem,
BBITTOJIHEHWE TPUKUAKU 3HaueHUsi
CTEleHW, CpaBHEHWe CTerleHel.
[TpeoOpa3oBaHre  UYWCIOBBIX U

OyKBEHHBIX BbIpa)KeHUH,
coJiepKall[uX CTereHu, TPUMeHss
CBOWCTBA.. Beinonnenue
ripeoOpa3oBaHuii BBIDKEHUH,

ripuMeHeHue (GoOpMyJi, CBS3aHHBIX
CO CBOMCTBAMM CTelleHel |
norapu@moB. OnpejeneHuve
ob6sacTM  [OMyCTUMBIX — 3HAUEHHWH
Jorapu(MUUeCKOro BbIpaXKeHUs.

Y3 WccnenoBath B IpOCTEUIINX Wccnenosanue byHKIN Ha
cnyvasx QyHKLMHM Ha MOHOTOHHOCTb, Haxo)XXJeHue
MOHOTOHHOCTb, HAXOUTh HanOONBIIMX W HaUMEHBIIUX
HauboJIbIlIe U HauMeHbLIIe 3HaueHUM (QYHKLMK; T1OCTPOEHUE
3HaueHUs1 PYHKLUM; CTPOUTH rpadukoB byHKIM C
rpa¥iKi MHOTOU/IEHOB C VICTIOJIb30BaHUEM  TIPOM3BOJHOM;
VICII0/Ib30BaHueM arrapara NIpUMeHeHWe TIPOU3BOJHOM  IPU
MaTeMaTUUeCKOIo aHa/lu3a; pellieHMy 3aJjad  Ha [IBWKEHHUE;
IIPUMEHATH [TPOU3BOHYIO0 NIPU pelleHue TIPaKTHKO-
pellieHuH 3a/lau Ha [IBIKEHUE; OpHEHTHPOBaHHBIX  33a/ay  Ha
pelaTh NPaKTUKO- HauOosblIie ¥ HaWMeHbIIne
OpUEeHTUPOBaHHbIe 3a/jaul Ha 3HaueHWs, Ha HaxXOXJeHue IMyTH,
HauOobIIIe U HauMeHbLIIHe CKOPOCTH U YCKOPEHUSI.
3HaueHMs], Ha HaXOX/leHHe MY TH,

CKOPOCTH U yCKOPEeHUsI
Y4 CTPOUTh rpa(UKU U3yUeHHbIX ITocTpoeHue rpaMKOB U3yUeHHbIX

(GYHKLMH, UCIT0/Tb30BaTh
rpaMKu pU U3y4eHUn
TIIPOLIeCCOB U 3aBUCUMOCTEH,
TIPY peLlIeHry 3a/la4 U3 Jpyrux
yueOHBIX TTPeMEeTOB U 3a7iay U3
peasibHOM ’KU3HU; BbIpaKaTh
¢dbopmynamMy 3aBUCUMOCTH
MeXXJy BeJTMYMHaMU

¢yskumid. OnpesienieHye Mo
dhopmyJie ripocTeliiieit
3aBHCUMOCTH, BUJa ee rpaduka.
BripaxeHue no (popmysie ofHOU
repeMeHHOM 4epe3 JIpyTue.
HaxosxaeHue obsiactu
orpeiesieHUs1 ¥ 00/1aCTH 3HAUEHUH
(GyHKLMM,IpOBeIeHre
WCCJIe/IOBaHUs TMHEUHOM,
KyCOUHO-/TMHEMHOM, IpoOHO-
JIMHEVHOM M KBaJJpaTUYHON
(yHKLIMI, TOCTPOEHUEe UX
rpa¢ukoB. [TocTpoeHue u uteHue
rpa@uKoB (HyHKLIMIM.
WccnenoBanue GyHKLIMU.
CocraBsieHre BU/I0B (DyHKLIMM 10
JAHHOMY YCJIOBUIO, pellieHue 3aziau
Ha 5KCTpeMyM. BoinosiHeHue
ripeoOpa3oBaHuii rpaduka
(dbyHKLMM. BriurcieHye 3HaueHUM
(dyHK1M 10 3HaUeHUIO apryMeHTa.
OnpejeneHye M0JI0KEeHUSI TOUKU




Ha rpa¢uKe 10 ee KOOpAUHATaM U
Haoboport. Vcrob30BaHMe
CBOMCTB (DYHKIIMH /1J1s CpaBHEHUS
3HayeHu# cTerneHel U jorapupMoB.
[TocTpoeHue rpaKOB CTETIEHHBIX
Y iorapu(pMUYeCcKUX (PYHKLMH.

O3HakomiIeHHe C TIOHATHEM
HeIpepbIBHOU MepruoNUeCKOu
dbyHKLMH, dhopmysipoBaHue
CBOMCTB CMHyCa U KOCHHYCa,
IIOCTpOeHue UX rpavKoB.
[TlpumMeHeHWe CBOWMCTB  (QYHKLUI
I CpaBHEeHUs 3HaueHUI
TPUTOHOMETPUUECKUX  (DYHKLIWH,
peleHus TPUTOHOMETPUYeCKUX
YPaBHEHHUHN.

Y5 Pemiate TeKCTOBBIE 3a1aUun CocraBnenue ypaBHEeHUH,
pa3HbIX TUIOB (B TOM YMC/Ie HA | HEPaBeHCTB U CUCTEM IO yCJIOBUIO
TIPOLIeHTSHI, 0/ U YaCTH, Ha 3a/auy, peleHue 3ajauy,
JBIKeHre, paboTy, CTOMMOCTb | UCC/Ie[JOBaHHe TI0JIyYeHHOT0
TOBapOB U YC/IyT, HAJIOTH, pelieHus
3a7iaun U3 00J1aCTH yTpaB/eHus
JIMYHBIMU U CeMeNHbIMU
¢mHaHCaMM); COCTaBJIATh
BbIDa)KeHUs], YpaBHEHUS],

HepaBeHCTBAa U UX CUCTeMBI I10
YCJIOBUIO 3a/jauM, UCCIIe[j0BaTh
TI0JyYeHHOe pellleHre U
OLIeHUBATh TPaB/0110100HOCTD
pe3yJIbTaToB

Y6 N3Bnekats, nHTepnpeTupoBaTh | IIpesacraBieHve wuHbOpPMaIMU C
uH(OpMaL1Io, pe/ICTaBIeHHYI0 | TIOMOIIIbIO TaOJIULI, AUarpaMm.
B Tab/Miiax, Ha [uarpaMMax, WccnenoBanue
rpaduKax, OTpaXKarolyto CTaTUCTUYECKUX JaHHBIX
CBOICTBA peasibHbIX MPOL[eCCOB
Y SIBJIeHUM; NIPe/ICTaB/IsATh
HH(OpMal[1IO C TTOMOIIbIO
Tab/INIT ¥ TUarpaMm;

WCC/Ie/l0BaTh CTaTUCTUUECKUE
JlaHHbIe, B TOM YHCJIE C
rpyUMeHeHreM TrpadryecKux
METO/I0B U 3/IeKTPOHHBIX
CpeJiCTB
Y7 BbIunc/IaTh BEPOSTHOCTD C N3yuenue rpaBuia

WCTIO/Tb30BaHKeM rpaduyecKux
METOZIOB; TIPUMEHSTH (hOPMYJIbI
CJIO’KEHUS 1 YMHOKEHHUSI
BEPOSITHOCTEM, KOMOMHATOPHbBIE
¢dakThl ¥ HopMyIbl IPU
pellieHWH 3a7iau; OLleHUBaTh
BEPOSITHOCTH pPeasTbHbIX
COOBITHI; 3HAKOMCTBO CO

KOMOMHATOPUKH W TMpUMEHEeHHe
TpU  pellleHnd KOMOWHATOPHBIX
3ajau. PerleHrie KOMOWHATOPHBIX
3aZlau MeToJioM Iepebopa W TIO
TIpaBUIy YMHOKEeHHUSI.
O3Hakom/ieHue C  TIOHSTUSIMU
KOMOHHATOPUKHU: Ppa3MelleHHsIMH,
COUeTaHUsSIMM, TepeCcTaHOBKAMU U
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CJlyYyalHbIMU BeJIMUMHAMU;
yMeHHe MIPUBOJUTb NPUMepbI
NPOSIB/IEHNS! 3aKOHA OO/IBbIINX
yuces B IPUPOJHBIX U
0011]eCTBEHHBIX SIBJIEHUSIX

(opMyamMM [11 UX BBIYHAC/IEHUS.
OObsicHeHWe ¥ TpPUMEeHeHHe
(hopmyn Jib)i: BBIUUCJIEHUS
pasMellleHHl, TIepeCTaHOBOK U
COueTaHUM MpPU peLIeHWd 3ajad.
O3HakoM/IeHHe C OrHOMOM
HproToHa ¥ TpeyroJbHUKOM
[Tackand. PemeHue IpakTUUeCKUX
3aZlay C MCIO/Ib30BaHUeM IOHSTHU
Y TIPaBU/ KOMOMHATOPHUKH

Y8-

M300pa>kaTh MHOTOTPAaHHUKH U
TIOBEPXHOCTH BPALLIEHUS, UX
CEUEeHWs OT PYKH, C TIOMOIIIbIO
YepTEXHbIX UHCTPYMEHTOB U
3JIEKTPOHHBIX CPE/ICTB;
pacro3HaBaTb CHMMETPHIO B
NIPOCTPAHCTBE; Pacio3HaBaTh
NPaBUJTbHbIE MHOTOTPaHHUKH

N306pa>keHrie MHOTOTPaHHUKOB U
BBITOJIHEHHUE TIOCTPOeHUST Ha
M300pa’KeHUSIX U MOJIEISIX
MHOTOrpaHHUKOB. BrrunciieHne
JTMHEMHBIX 37IEMEHTOB U YTJIOB B
TIPOCTPAHCTBEHHBIX
KOH(UTrypanusx,
apryMeHTHpOBaHKe CBOUX
Cy’K[,eHUM. XapaKTepHuCTyKa 1
n3o0bpakeHHe ceueHusi, pa3BepTKU
MHOTOTPaHHUKOB, BBIUMC/IEHHE
T/I01[a/iel TOBepXHOCTeM.
[TocTpoeHue NMpOCTENILINX CeUEHU
Ky0a, MpU3Mbl, MUPaMUJBL.
[TpumeHeHMe (aKTOB U CBeJleHUI
13 TUlaHuMeTpuu. [IpumeHeHne
CBOMCTB CUMMETPHHU TIPH pelleHn!
3aja4. Mcrmonb3oBaHue
MpUOOpPeTeHHBIX 3HAHUM JIIsT
WCC/Ie/IOBaHUs U MOZe/TUPOBAHUS
HeCJIOXKHBIX 3a7au. V300paxkeHue
OCHOBHBIX MHOT'OT'DaHHUKOB U
BBINO/THEHHE PUCYHKOB T10
yCJIOBUSIM 3a7iau. BpallleHUst
PerieHue 3a/jau Ha MOCTpOeHUE
CeueHM, BbIUMC/IeHUe [IJIMH,
pPacCTOSTHUM, YIJ/IOB, TJIOLLA/eN.
[TpoBeseHue joKa3aTeTbHbIX
pacCy>k/IeHl MpU pelleHrH 3a/1au.
[TpuMeHeHMe CBOWCTB CUMMETPUU
TIpY pellleHnH 3a/lay Ha Tesia
Bpall[eH!sI, KOMOWHALIUIO TeJl.
N300pa>keHre OCHOBHBIX KPYTJIBIX
TeJ1 ¥ BBITIOJTHEHHe PUCYHKA TI0
YCJIOBUIO 3a/jauHl.

Y9

HWcnonb30BaTh OTHOIIIEHKE
Tiolaiel oBepxXHOCTel 1
00bEMOB MO/I00HBIX (GUTYp MPH
pellleHnH 3a1a4

Ncnonb3oBaHue OTHOIIIeHHE
Tiionazei ToBepXHOCTel u
00beMOB TIOZIOOHBIX (DUTYD TIpH
pelleHuu 3a/ja4

Y10

Bruncnars reoMeTpuyeckKue

V3yuenue dbopmyn JJist




BeJINUMHBI (JJTUHA, YTOJI,
TI0Iazb, 00BeM, TUION[A/b
TIOBEPXHOCTH), UCITO/Tb3Y5I
H3yudeHHbIe POPMYJIbI U METOAbI

BBIUMCIIEHUS I EN (7
TIOBEPXHOCTeH MHOTOTPAaHHUKOB U
TeJl  BpalleHus.  BbluncsieHue
riomiaaen u 00BbeMOB
MHOTOTPaHHUKOB U Tes

BpallleHUs] ,pelleHre TPaKTUKO-
OpPMEeHTHPOBaHHBIX 3a/ia4

Y11 HaxoauTe € noMorsro Pemlenve  mpocredmmx 3azad B
V3y4YeHHbIX (hopMy KOOpJHHAaTax
KOODP/IMHATHI Cepe/IuHbI OTPe3Ka,
pacCTosiHUe MeXJy JABYMs
TOUKaMH
3HarTb:
31 [ToHATHSA: CTerneHb umncia, O3HakoMJIeHHe C TIOHAATHEeM KOPHS
siorapudm uuncia n-i CTereHH, CBOMCTBaMU
paZiuiKaaioB u rpaBU/IaMu
CpaBHeHUs KOpHeH.
dopMynMpoBaHWe  OMpeje/eHus
KOpDHA W  CBOWCTB  KOpHeM..
O3HakomiieHue C TOHATUEM
CTereHu C JleiCTBUTE/IbHBIM
rnokasatesnem.. PopMmyaupoBaHUe
CBOMCTB cTemneHell. OripefieneHue
00/1aCTH  ZIONYCTUMBIX ~ 3HAUEHUH
Jorapu(MUUecKOro  BbIpa)KeHUsI.
BeirosiHeHue npeoOpa3oBaHUiA
BbID@)KeHUH, NpuMeHeHue (opMy,
CBSI3aHHBIX co CBOMCTBaMU
cTerieHel 1 jorapugmoB
32 [ToHATHS: palMOHaJIbHbIE, O3HakomsieHHe C pas3IMYHbIMU
VppaLMOHa/IbHEIe, cnocobamMu  pellieHUs  YpaBHEHUH
roKa3aTeJ/ibHble, CTeTIeHHbIe, cucTteM  ypaBHeHHW.  PellieHue
norapudmMuueckue, TOKa3aTeabHbIX U
TPUTOHOMETPUUEeCKHe norapu(MUUeCKUX ypaBHEHUW U
YPaBHEHHsI U HepaBeHCTBa, UX HepaBeHCTB o W3BECTHBIM
CUCTEMbI anropuTMam
33 [MousATHSA: QyHKLMS, O3Hakom/IeHHe C [TOHATHEM

HeTpepbIBHAs (PYHKLIVS,
NIpOM3BO/IHAsA, TIepBooOpa3Has,
orpeie/ieHHbIA UHTerpat;
yMeHHe HaXOUTb NTPOM3BO/IHbIE
371eMeHTapHbIX (PYHKLWH,
VICTIO0/b3Y$1 CTIPaBOYHbIe
MaTepuarbl

YKCJIOBOM TOC/Iel0BaTeIbHOCTH,
criocobamH ee 3aJjaHUS,
BBIUMC/IEHUSIMU ee UJIeHOB.
O3HakoM/IeHHe §1 C TIOHATHEM
Tripejiesnia rnocjiej0BaTe/bHOCTH.
O3Hakom/IeHHe C MOHATHEM
MpoM3BOJHOU. V3yueHue u
(hopMyIMpOBKa ee MexaHUUecKoro
Yl TeOMEeTPHUYEeCKOr0 CMBICIA,
aJIrOPpUTMa BbIYUCIIEHUS
TIPOM3BOJHOM.

Brelyuuts npasuia
JuddepeHIIMpoBaHus, TabIULTY
TIPOM3BO/IHBIX 3/1eMEeHTapHBIX
(YHKLMH, TPUMEHSITh /51




nvddepeHLIMpOBaHUS PYHKIUN
[IpoBouTh C TIOMOILBI0
TIPOU3BO/THOM HcciieloBaHe
¢GyHKUMY, 3alaHHOW (OPMYJION.
O3HakoM/IeHHe C TIOHSATHEM
WHTerpaja W  TepBOOOpa3HOM.
V3yueHne TmpaBWia BbIUNC/IEHUS
riepBooOpa3Hoit u TeopeMbI
Hrrotona—/leiibumiia.  Permenue
3aZlau Ha CBSI3b TepBOOOpa3HON M
ee  TPOW3BOJHOM, BBbIUHC/IEHUE
nepBooOpa3HOW Ayl JJaHHOM
¢byskimu.  PeineHue 3ajay  Ha
TMpUMeHeHWe  WHTerpaja s
BBIUMC/IeHUsS] (PM3UUeCKUX BeTMUUH
Y TJIOLLAJIeN.

34

[TonsiTUst: paLroHasbHAas
(byHKLMS, TOKa3aTe/bHas
dbyHKLMS, cTerieHHasi GyHKLHS,
norapudmuueckas QyHKIHS,
TPUTrOHOMeTpUUecKre (QyHKIUH,
oOpaTHbIe QyHKIMN

O3HakoMmJIeHHe C [TOHATHEM
repeMeHHOM, TpUMepaMu
3aBUCUMOCTeN MeX1y
repeMeHHbIMU. O3HaKOMIIeHUe C
MOHATHEM TpaduKa, ornpeziesieHue
MIPUHAZJIE)KHOCTH TOUYKU rpaduKy
dbyukmu. OnpejeneHue Mo
dhopmyie nipocTeiiiiieit
3aBMCHMMOCTH, BU/ia ee rpaduka.
BripakeHue 1o gpopmysie oHOM
riepeMeHHOM uepe3 JIpyrue.
O3HakoM/IeHHe C onpeiesieHheM
dbyHKLIMM, PopMyTUpOBaHUE ero.
HaxosxaeHue obiactu
orpeiesieHus1 U 06/1aCTH 3HAUEHUM
¢yskumu. [TocTpoeHue u yteHue
rpa@ukoB (HyHKLIMIM.

WccnenoBanuie QyHKLIUU.
[TocTtpoeHue rpavKoB CTeNeHHbIX
Y iorapu(pMUYeCcKUX QYHKLMH.
Pemenue roKa3aTe/bHbIX u
orapupMHUUECKUX ypaBHEHUHA U
HEpaBeHCTB 1o W3BECTHBIM
anroputMaM.  O3HakoMm/eHHe C
TIOHSITHEM HerpepbIBHOMU
MepUoNIeCKon byHKLMY,
(hopmy/siipoBaHHe CBOMCTB CHHYCa
W KOCHHyCa, [IOCTPOEHHe HUX
rpadukoB. [IpuMeHeHHe CBOMCTB
(GbyHKUMH 71 cCpaBHEHMsI 3HaUeHUH
TPUTOHOMETPUYEeCKUX  (PYHKIUH,
pelLleHus TPUTOHOMETPUUYECKUX
ypaBHEHUH.

35

[TouaTus: cpegHee
apudmMeTHUYecKoe, MeinaHa,
HanOOJIbIlIee M HAaUMEHbIIIee

Os3HakoMJ/ieHHe C rnpeacTaBjIeHUEM
YHCJIOBBIX AaHHBIX nu nux
XdPAKTEPHUCTUKAMMH. Perienne




3HAYE€HNS, pa3MdX, JUCIIepCHUsd,
CTaHAAapTHOE OTK/IOHEHHE
UKCJ/JIOBOI'O Ha60pa

TIPAKTUUECKUX 3a/lau Ha 00paboTKy
YKCJIOBBIX JIAHHBIX, BHIUMC/IEHUE UX
XapaKTEePUCTHK.

36 [TonaTHA: C/IyyanHbIN OMBIT U N3yueHnue KJIaCCUYeCKOro
c/lyyaiiHoe coObITHe, orpe/ie/leHus BEepOSTHOCTH,
BEpPOATHOCTb CJIy4yaliHOI'O CBOMCTB BEpOSITHOCTH, TEOpPeMBbI O
coObITHS CyMMe BEPOSITHOCTEM.
Paccmotpenue TpYMepOB
BBbIUMC/ICHUS BEPOSITHOCTEM.
Pemenne 3ajau Ha BbIUMC/IEHHE
BEPOSATHOCTEM COOBITHIA.
37 ITonsATHA: TOUKA, NpsAMas, dopMy/IMpoOBKa U IpUBejJieHue
IIJIOCKOCTB, IPOCTPAHCTBO, [0Ka3aTesbCTB TIPU3HAKOB
JBYTPaHHbIN YToJI, B3aMMHOI'0 PACIIO/IOKEeHUs TIPSIMbIX
CKpeLLMBaroLLecs IpsiMble, U IJIOCKOCTel. PacriosHaBaHue Ha
rapasiie/lbHOCTb U yepTeXax M MOJeNsX Ppa3/nyHbIX
TepIIeHJUKYISPHOCTD NPSIMBIX U | C/lydyaeB B3aWMMHOI'O PacCIlO/IOyKeHUs
TIJIOCKOCTEH, yroy MeXxay TMIPSIMBIX " IJIOCKOCTEH,
NPSIMBIMHU, YIOJ1 MeX/y NIPSIMOM | apryMeHTHpOBaHue CBOUX
VYl TUIOCKOCTBIO, YTOT MEXKY CY’>K[,eHUU. dopmyupoBaHye
IIJIOCKOCTSIMH, paCCTOSIHHE OT orpe/iesleHnH, TIPU3HAKOB "
TOUKHU [0 TJIOCKOCTH, CBOUCTB rapasiie/bHbIX v
pacCTosiHUe MeXXy NPSIMbIMHY, nepreHIMKYy/ISPHbIX  TJIOCKOCTeH,
pacCTosTHUE MeXY [BYTPaHHbIX U IMHEUHBIX yTJIOB.
TIJIOCKOCTSIMU OnuceiBaHMe paCcCTOSHUSL OT TOUKU
[0 TIJIOCKOCTH, OT TIpIMOM [0
IVIOCKOCTH, MeX[y IUIOCKOCTAMU,
MeXay CKpellMBaoLMUCS
NIPSIMBIMU, MeX[y IPOU3BOJILHBIMU
¢urypamu B MpoCTpaHCTBe.
3-8 IToHsATUSI: MHOTOTDAHHUK, Onucanuve ¥ XapakKTepUCTHUKa

ceueHHe MHOTOTPAHHUKaA, KyO0,
Tiapasiiesienure/i, pyu3ma,
npamuza, purypa u
TIOBEPXHOCTh BpaIl[eHMUs,
LUIMHJP, KOHYC, 111ap, cdepa,
ceueHus: pUTyphI BpallleHus],
TJIOCKOCTD, KAaCaroIIasacst Cepsl,
LWIMH/pA, KOHYCa, TUIOIA/b
TIOBEPXHOCTH MMHAPAMU/IBI,
TIPU3MBbI, KOHYCa, [IWIHHAPA,
riomazb chepol, 06beM Kyoa,
TPSIMOYTO/TBHOTO
riapasiiesierurezia, MipaMuIbl,
TIPU3MBI, LIWIMH/PA, KOHYCa,
1apa

pa3/IMUHBIX BUIOB
MHOTOTPaHHUKOB, MepeurcrieHre
WX 371eMeHTOB U CBOMCTB.
XapakTepucTHKa U u300pakeHue
ceueHUs, pa3BepTKU
MHOTOTPaHHUKOB, BbIYUC/IEHUE
T/I0111a/1el TIOBePXHOCTeH.
[TpumeHeHue (HaKTOB U CBeJeHUN
13 riaHumMeTpun. O3HaKOMJIeHHe ¢
BU/IaMU CUMMETPUI B
TPOCTpPaHCTBe, (OPMYyIMPOBaHUe
onpejie/ieHUN U CBOMCTB.
XapakTepruCTUKa CUMMETPHUH Tel
BpallleH!s ¥ MHOTOTDAHHUKOB.
Hcrosib30BaHue IPHOOPETEHHBIX
3HaHWU [1J151 UCC/IeJOBaHUS U
MO/Ie/IMPOBaHUSI HeC/IOXKHBIX 3a/1ay.
O3HakoM/IeHHe C BUZaMU Tes
BpaliieHus, GoOpMyIUpOBaHUe UX
onpejie/ieHUN U CBOMCTB.
dopMyMpoBaHKe TeopeM 0O
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CeyeHHH 11apa MI0CKOCThIO U
TIJIOCKOCTH, KacaTeJbHOU K cdepe.
XapakTepucTHKa U U300pakeHre
TeJ1 BpalljeH!s], UX pa3BepTKHy,
ceyeHusl.

O3HakoM/JieHHWe C  TOHATHSMU
o 1 obbeMa, akCHoOMaMU U
cBoiictBamMM. W3yueHue ¢opmyn
[JI1  BBIUMC/IEHWsl  TIolafei
TOBEPXHOCTell MHOTOTPaHHUKOB M
TeJl BpalljeHus!

39 ITonsiTUs: BUKEHME B O3HakoM/IeHME C TIOHATHEM
TIPOCTPAHCTBe, MOA0OHbIe [BUKEeHHS B [IPOCTPAHCTBe.
¢urypsl B IpOCTPaHCTBE

310 [ToHsTUs: pIMOYTO/IbHAs O3HakoMJIeHHEe C TTOHSATHEM

cucTeMa KOOpAUWHaT,
KOOpJMHAThI TOUKH, BEKTOP,
KOOpJMHAThI BEKTOPA,
CKassipHOe Mpou3Be/ieHue, yro
MeX/ly BeKTOpaMH, CyMMa
BEKTODOB, TIPOM3Be/leH1e
BeKTOpa Ha UMcrIo.

BekTOpa. V3yueHue fekapToBoi
CUCTeMbl KOOp/IMHAT B
NIPOCTPaHCTBe, IOCTPOEHKE 110
3a/laHHBIM KOOp/IMHaTaM TOYeK U
TIJIOCKOCTeH, HaXOKeHue
KOOpZIMHAT ToueK. Beluncienue
PacCTOSIHUI MeXX/ly TOUKaMHU.
V3yueHue CBOWCTB BEKTOPHBIX
BeJIMUMH, TIPaBU/ Pa3/I0XKeHUs
BEKTOPOB B TPeXMepPHOM
MPOCTPaHCTBe, NIPaBUJI
HaXO0’X[eHHsl KOOp/MHAT BeKTopa B
TIPOCTPaHCTBe, NIPaBUJI AelCTBUN C
BeKTOpaMH, 3aZlaHHbIMU
KoopuHaTamu. [IpumeHeHne
TeOpUH IpY pellleHnH 3a/lay Ha
JieicTBUS C BeKTOpaMu. M3yueHure
CKa/IsIpHOT 0 POU3Be/leHUs
BEKTOPOB, BEKTOPHOT'O ypaBHEHMUs
NpsIMOM 1 T10cKocTH. [TprMeHeHMe
TeOPUH TpU pellleHnH 3a/iau Ha
JIeHiCTBUSI C BEKTOPAMH,
KOOp/IMHATHBIN MeTO[,
NIpYMeHeHHe BeKTOPOB ISl
BBbIUMCJ/IEHUS] BeJIMUMH YIJIOB U
pacCTOSIHUM
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1.3. Pacnipesie/ieHHe O1jeHUBAHUS Pe3y/IbTaTOB 00ydyeHUsl M0 BU/aM KOHTPOJIA

Kopa 1 HauMeHOBaHUe 3/IeMeHTa YMeHUN WiIn
3HAHUH

BI/[,E[LI aTTeCTaluu

Texywuli KOHMpPob

IIpomedxcymounas
ammecmayusi

Y 1 - BrajgeTb MeTOAAMH [I0Ka3aTeJbCTB, YcTHBIM O1poc 3ayeT C OLleHKOMU

a/rOpUTMaMH pellieHUst 3azia4y; (OpMyIMpPOBaTh TeCTHPOBaHMUe, (1 cemectp),

oripejie/ieHus, aKCHOMbI U TeOpeMbl, TMPUMEHSITh | OLieHKAa BbINOJHeHUs 9K3aMeH

VX, TIPOBOAUTH [l0Ka3aTejbHble DPACCYXIEHHUSl B MPaKTHUUeCKOro (2 cemectp).

X0/ie pellieHUs 3ajau 3aHATHUS

Y 2- BBITIO/NHATH BbIUKC/IEHHEe 3HaUeHU! 1 YcTHBIM o11poc 3aueT C OLIeHKOM

npeoOpa30BaHUs BEIPa’KEHUH CO CTEeNeHsIMU 1 TeCTHpOBaHUe, (1 cemecTp),

norapudmamu, peobpa3oBaHus JpOOHO- OLIeHKA BbITIOJIHEHUS 3K3aMeH

palMOHaTbHBIX BHIPAyKEHUH MIPaKTUYeCKOro (2 cemecTp).
3aHATHUSA

¥3- uccnenoBark B MPOCTEHILINX Clydasix QyHKIUU YcTHbIN onpoc 9K3aMeH

Ha MOHOTOHHOCTb, HAXOZUTb HaKOOJIbIIINE U TeCTUpOBaHUe, (2 cemectp).

HauMeHbIIIMe 3HaueHUs] PYHKLIUA; CTPOUTh OLleHKa BbITIOJIHEHUS

rpadvKy MHOTO4/IEHOB C MCIT0/Ib30BaHHEM MPaKTUUeCKOro

arrapara MaTeMaTUuecKoro aHa/in3a; MpUMeHsTh 3aHSATHUS

MPOM3BOJHYIO IIPU PEIIEHWH 3d/id4 Ha ABWXKEHUE,
peniaTh MPpakTUKO-OPUEHTHUPOBAHHbLIE 3d/Jd4UX Hd
HauOOJIbIIINEe U HAMMEHBIIIHe 3Ha4eHusd, Ha
HaXO0XXJeHue IMMyTH, CKOPOCTH Y YCKOPDEHUA

Y4-cTpouth rpadmKy M3yuyeHHbIX QyHKIUH,
WCTI0/Ib30BaTh rpayKu Npy U3yueHUH TIPOLIeCCOB
¥ 3aBUCHMOCTeH, TIPY pellieHnH 3a/au U3 JPyTrux
yueOHBIX MpeIMeTOB U 33/lau U3 peasbHOM >KH3HHY;
BbIPaKaTh (POPMyJIaMU 3aBUCHMOCTU MEXAY
BeJIMYMHaAMU

YcTHBIM onpoc
TeCTUPOBaHMUe,
OLIeHKa BBIMIOJHEHUS
MPaKTHUYeCKOro
3aHATUS

9K3aMeH
(2 cemecTp).

Y5-peliiaTh TEKCTOBbIE 3aZlau Pa3HbIX TUIIOB (B
TOM UMCJIe Ha TIPOLIeHTSHI, JOJIM U YacCTH, Ha
JBIKeHre, paboTy, CTOMMOCTh TOBapOB U YCIIYT,
HaJIOTH, 3a/lauy U3 00J1aCcTH yrpaB/eHus TUUHbIMUA
Y ceMelHbIMU (PMHAHCAMU); COCTaBJISITh
BbIp&)KEHUs], ypaBHEHMs, HepaBeHCTBA U UX
CUCTeMBI 110 YCJIOBUIO 3a/lauy, UCCJIeloBaTh
TI0JIyYeHHOe pelleHue U OLleHUBaTh
paBZONOI00HOCTh Pe3yJ/IbTATOB

YcTHBIM ompoc
TeCTUPOBaHMUe,
OLIeHKa BBIMIOJTHEHUS
MPaKTHUYeCKOro
3aHATUS

3ayeT C OLleHKOU
(1 cemectp),
9K3aMeH
(2 cemecTp).

¥Y6- u3Bnekarb, UHTEPIIPeTHPOBaTh UH(OPMALIHIO,
TIpe/ICTaB/IeHHYIO B TaO/IMIIaX, Ha iarpaMMax,
rpaduKax, OTpakarolllyto CBONCTBA peabHbIX
TIPOLIECCOB U SIBIEHUIA; TIPE/ICTAB/ISTD
VMH(OPMALIMIO C MIOMOIIIbI0 TabJUL] U AUarpamm;
WCC/IeJOBaTh CTATUCTUYECKHE JAHHBIE, B TOM
YlC/ie C IpuMeHeHHeM rpaduyecKux MeTO/I0B U
3JIEKTPOHHBIX CPE/ICTB

YcTHBIM o1poc
TeCTUpOBaHUe,
OLIeHKa BBITIOJTHEHUS
MPAKTUUeCKOro
3aHSATHUS

9K3aMeH
(2 cemecTp).

Y'7- BBIUMCTIATh BEPOSTHOCTH C UCI0J/Ib30BaHUEM

YCTHBIM o11poc

9K3dMeH

rpaduuecKux MeToZl0B; IPUMEHSTb (HOpMYJIbl TeCTUpOBaHMUe, (2 cemectp).
CJIOYKEHUSI 1 YMHO>KeHHsI BePOSITHOCTEH, OL{eHKa BBITIOJTHEHUS
KOMOHMHATOPHBIE (aKThI ¥ JOPMYJIBI TIPH PeLlIeHU MIPaKTUYeCKOro
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3a/lau; OLeHUBATb BEPOSITHOCTU peasbHbIX
COOBITHIA; 3HAKOMCTBO CO CJTyUaliHBIMH
Be/IMYMHAMH; YMeHHe MTPUBOAUTE TIPUMeEpHI
TIPOSIBJIEHHST 3aKOHA OOJBIINX YKCeN B TIPUPOJHBIX
1 0011[eCTBEHHBIX SIBJIEHUSIX

3dHATHA

¥Y8-u3006pakaTb MHOTOT'PaHHUKH U TIOBEPXHOCTH
Bpall|eHus], UX CeueHusl OT PYKHU, C IIOMOLLbIO
YepTeXHbIX UHCTPYMEHTOB U 3/IeKTPOHHBIX
CpeJiCTB; paclio3HaBaTb CUMMETPHIO B
IIPOCTPAHCTBE; PacIlO3HaBaThb NIPaBUJIbHBIE
MHOI'OI'PaHHUKHU

YcTHBIM Onpoc
TeCTUPOBaHMUe,
OLieHKa BBIMIOJIHEHUS
MPaKTHUYeCKOro
3aHATUS

9K3aMeH
(2 cemecTp).

¥Y9- ucrnonb3oBaTh OTHOIIIEHUE TIIOIIAen

YcTHBIM omnpoc

5K3dMeH

TIoBepXHOCTel 1 00HeMOB MOA0OHBIX GUTYp TIPU TeCTUPOBaHMUe, (2 cemectp).
pelleHuH 3aza4u OLIeHKa BbINIOJIHEHUS
MPaKTHUYeCKOro
3aHATUSA
Y10- BBIUMC/IATE TeOMeTPUYeCKHe Be/IMUMHBI YcTHBIN o11poc 3K3aMeH
(mmmHa, yro, Iiolaab, 00beM, MIoIa b TeCTUPOBaHUe, (2 cemecTp).
TIOBEPXHOCTH), UCTIO/b3Ys U3yUueHHbIe (DOPMYJIbl U | OL|eHKa BBIMOHEeHUs
MeTO/IbI NIPaKTHUYeCKOro
3aHATHUS
¥Y11- HaXOAUTh C TIOMOLLbIO U3yUeHHbIX (HOPMYJT YcrHbIl onpoc 9K3aMeH
KOOp/JUHATHI CepeZIUHbI OTPe3Ka, PacCTOsIHUe TeCTUPOBaHUe, (2 cemecTp).
MeXZly ABYMsI TOUKaMU OLIeHKa BbIIOJIHEHUS
IIPaKTUYeCKOro
3aHATUSA

3HaTh:

3 1 - MoHATHSA: CTeTNeHb UKC/Ia, JoraprudM Yncia;

YcTHbIM onpoc

3aueT C OLIeHKOM

TeCTHPOBaHHUe, (1 cemecTp)
OLIeHKa BBITIOJTHEHUS 3K3aMeH
TpaKTUUeCKOro (2 cemectp).
3aHSATUS
32 - IOHATHA: pallMOHa/IbHbIe, UppaLMOHA/IbHbIE, YcrHbIM O1poc 3aueT C OLIeHKOU
ToKa3aTesbHble, CTeleHHbIe, orapupMuuecKye, TeCTHpOBaHUe, (1 cemecTp)
TPUTOHOMEeTPUUEeCKHe YpPaBHEHNsI U HepaBeHCTBa, OLIeHKa BbITIOJIHEHUS 3K3aMeH
WX CUCTEMBI; MpaKTUUeCKOro (2 cemecTp).
3aHATHUS ).
3 3- noHATHS: PYHKIIVS, HeTIpepbIBHAs PYHKIIVS, YCTHBIN oripoc 9K3aMeH
TIPOU3BO/[HasA, TIepBO0Opa3Hasi, orpe/ie/ieHHbIN TeCTUpOBaHUe, (2 cemectp
WHTerpast; yMeHre Hax0JUTh [POU3BO/IHbIE OLIeHKa BBITIOJIHEHUS
3/7IeMeHTapHbIX (PYHKLIWN, UCTIO/b3Ysl CIIPaBOUHbIe MPAKTUUeCKOro
MaTepHaJibl; 3aHSATHUS
34- noHsATUS: palioHabHas QYHKIMS, YcTHBIM OMnpoc 3aueT C OLIeHKOM
rokasaresbHas (PyHKLMs, CTerleHHast (QyHKLKS, TeCTUpOBaHHUe, (1 cemectp),
norapupmuueckast QyHKLUs,, TPUTOHOMeTPUUYEeCKHe | OL|eHKa BbIIOJTHEeHHUs 5K3aMeH
byHKI[MM, 0OpaTHBIE (HYHKIUY; MpaKTUUeCKOro (2 cemecTp).
3aHATHUS
35- MoHATUS: cpefjHee apupMeTUUeCKoe, MejMaHa, YcTHbIN orpoc 5K3aMeH
HauboJIbIlIee U HaUMeHblllee 3HaueHUs1, pa3Max, TeCTHPOBaHUe, (2 cemecTp).
JIMCTepcusi, CTaHJapTHOE OTK/IOHEeHHe YKUC/I0BOr0 OLIeHKA BbITMIOJIHEHUS
Habopa; TIPaKTUYEeCKOT0
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3aHATUSA
36- MOHATHA: CJIy4alHbIM OIBIT U CJydanHoe YcrHbIM onpoc 5K3aMeH
CoObITHE, BEPOSITHOCTh CJTyYaliHOTO COOBITHS; TeCTUpOBaHUe, (2 cemecTp).
OLieHKa BBIMIOJIHEHUS
MPaKTHUYeCKOro
3aHATUS
37- TIOHATUS: TOYKA, MpsiMasi, JIOCKOCTb, YcTHbIl onipoc 3auer C OL|eHKOHU
MPOCTPaHCTBO, ABYTPaHHBIA yToJI, TeCTUPOBaHUe, (1 cemectp)
CKpellMBarollrecs: psiMble, apaiieabHOCTh U OLIeHKA BbIMIOJIHEHUS
TNeprieH/IMKY/ISPHOCTb MPSIMbIX U IJIOCKOCTeH, Yo NIPaKTUYeCKOro
MeX/ly NPSIMbIMH, YTOJ1 MeXy NPsSIMOM U 3aHATUSA

TJIOCKOCTBIO, YTOJT MeX/y MI0CKOCTSIMH,
paccTosiHue OT TOUKHU 10 TJIOCKOCTH, PaCcCTOsSTHUE
MeX[y TIPSIMbIMU, PaCCTOSTHUE MEXY
TIJIOCKOCTSIMY;

3-8- OHATHUA: MHOTOI'PaHHUK, CeueHue
MHOrorpaHHUKa, Ky0, napasnenenure/, Ipusma,
npamu/ia, pUrypa v oBepxXHOCTh BpallleHus],
LWIMH/IP, KOHYC, 11ap, c(epa, ceueHus: (PUrypsl
BpallleHus], TJIOCKOCTh, Kacarolasics cgepsl,
LWIXHJPA, KOHYCa, TUIOLIa/b ITI0OBepXHOCTH
NYpaMu/pl, IPU3MBbI, KOHYCa, LIWJIUH/PA, I/I0LIaLb
cepsl, 00beM Kyba, MPsIMOYTO/IbHOT'O
napasuiesienumeza, MMpaMyu/bl, IIPU3Mbl, LIATUHAPA,
KOHY(Ca, 111apa;

YcrHbIM onpoc
TecTHpOBaHUe,
OLIeHKa BbINIOJIHEHUS
NIPaKTUYeCKOro
3aHATUSA

5K3aMeH
(2 cemecTp).

39- mnoHATHUA: [BWKEHWe B  IIPOCTPaHCTBe,

YcrHbIl onpoc

9K3dMeH

1o/100HbIe GUTYPHI B IPOCTPAHCTRE; TeCTHpOBaHMUe, (2 cemecTp).
OLIeHKa BbITIOJIHEHUS
MPaKTHUUeCKOro
3aHATHUS
310- moHATHA: NPAMOYTOJIbHAs CUCTeMa YcTHBIM o11poc 3aueT C OLIeHKOM
KOOp/AMHAT, KOOPAWHATHI TOUKH, BEKTOP, TeCTHPOBaHUe, (1 cemectp)
KOOp/JMHATHI BEKTOPa, CKalsIpHOe MPOU3Be/ieHNe, OLIeHKA BbITMIOJIHEHUSI
YTOJ1 MeX/1y BeKTOpaMH, CyMMa BEKTOPOB, MPAKTUUECKOT0
NIpOKM3Be/leHre BeKTOpa Ha UMCIo. 3aHATHUSA
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1.4. Pacnpep,eneHMe TUMOB OLLEHOYHbIX CPEACTB MO 3JIEMEHTAM 3HaHUIN U YMEHMVI TEKYLLEro KOHTpPO A4

Copepxanue yyebHOro
MarepHa’a o

nporpamme Y I/MIAK

THn KOHTPOJILHOI'O 34,

TaHUA

Y1

Y2

Y3

Y4

Y5

Y6

Y7

Y8

Y9

Y10

Y1
1

3
1

3
2

w

w

w

w

w

w

10

Pazgen 1.

HOBTOPEHI/IE KypCa MaT€éMaTHKHA OCHOBHOM IIKOJIbI

Tema 1.1.
MaTeMaTUKU
crielaibHOCTU

Lems wu
npu

3a/jauu
OCBOEHHH

7

Tema 1.2. Uncsa ¥ BbIUMC/IEHUS.
BripaykeHus1 1 mpeobpa3oBaHUs

Tema 1.3. T'eomerpus Ha
TIJIOCKOCTH

Tema 1.4.
BbIUMCJICHUSA

IIpouieHTHBIC

Tema 1.5.
HepaBeHCTBa.
ypaBHeHUM

YpaBHeHus U
Cucremsl

Tema 1.6. BxogHOM KOHTPOJIb

7

Pa3pen 2.

IIpsiMmble U JIOCKOCTH B I

OCTPaHCTBE

Tema 2.1. OcHOBHbIE TIOHSTUS
CTepeoMeTpHH.
PacnionosxeHvie NpsiMbIX U
IJIOCKOCTeH

7

Tema 2.2. [TapannenbHOCTb
TIPSIMBIX, MPSIMOM U TIJIOCKOCTH,
TIJIOCKOCTeN

Tema 2.3. [lepnieHAUKYIPHOCTD
MIPSIMBIX, TIPSIMOU Y TUIOCKOCTH,
TIJIOCKOCTEeN

Tema 2.4. Teopema 0 Tpex
TeprieHAuKY/Isipax

Tema 2.5. [TapannensHele,
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TiepreH/IUKY/IsIpHbIe, 7
CKPeLMBAIOIIHeCs MpsiMbie
Tema 2.6. Peltienue 3a1au. 7 6,
I[IpsAMEbIe ¥ TJIOCKOCTH B 7
TIPOCTPaHCTBe
Paspen 3. KoopauHaTtel ¥ BeKTOpbI
Tema 3.1 JekapToBbI 6,7
KOOp/IMHaThl B  TIPOCTPAHCTBe.
PaccrosiHue MeXIy JByMs
Toukamu. KoopvHaThl cepeiuHbI
oTpe3Ka.
Tema 3.2. BekTopsbl B 6,7
IPOCTPaHCTBe.  YTO/I  MexXAy
BEKTOPDaMHU. CkasnisipHOe
TIpOM3Be/ieHre BeKTOPOB
Tema 3.3. [TpakTukKo- 6,7
OpMEHTHDOBaHHblEe 3aZlaud  Ha
KOOD/IMHAaTHOM TIJIOCKOCTH
Tema 3.4. Pemienue 3ajau. 6,7

KoopanHaTtel 1 BEKTOPHI

Pazgen 4.

OcHOBBI TpUroHomMeTpuu. Tpu

TOHOM

eTpuueckre (QyHKL]

Tema 4.1. TpuroHOMeTpUYeCKHe 7 6,

(yHKLMY TIPOU3BOJIBHOTO YTJIa, 7

yncna. PagrianHas v rpajiycHast

Mepa yria

Tema 4.2. 7 6,

OcCHOBHbIe TPUTOHOMETpHUEeCKHe 7

ToXzAecTBa. opmyJibl

TpUBe/ieHuUs!

Tema 4.3. 7 6,
7

CHHyC, KOCUHYC, TAHT€HC CyMMBbI
Y Pa3HOCTH /IBYX YIVIOB
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CHHYC 1 KOCMHYC JBOWHOIO yrJa.
®opMyIbl 10JIOBUHHOTO yT71a

Tema 4.4. 7 6,

dyHK1MH, uX cBoicTBa. CriocoObl 7

3afiaHusl QyHKUUAN

Tema 4.5. TpuroHoMeTpuyecKue 7 6,

(yHKL[MY, UX CBOWCTBA U 7

rpaduKu

Tema 4.6 ITpeobpa3oBaHue 7 6,

rpaKOB TPUTOHOMETPUUECKUX 7

(dyHKIMI

Tema 4.7. Onucanue 7 6,

NIPOU3BO/ICTBEHHBIX NIPOLIECCOB C 7

TOMOILIbI0 TPadMKOB (PYHKLMIMA

Tema 4.8. ObpaTHbIe 7 6,
7

TPUrOHOMeTpUYeckre QyHKLUU

Tema 4.9. TpuroHoMeTpUUeCcKHe
ypaBHEHUsI U HePaBeHCTBA

Tema 4.10. CucteMsl
TPUTOHOMETPUUECKUX YPaBHEHUM

Tema 4.11. Perenue 3ajauy,
OCHOBBI TPUTOHOMETPUH.
TpuroHomeTtpuueckre GyHKLUU

Pa3pen 5.

IIpousBogHas pyHKIU

H, €ee IpUMEHEHHUE

Tema 5.1. [ToHsiTHe TPOU3BOAHOM.
@dopmyJibl ¥ TIpaBUIa
I depeHIMpOBaHUs

7

Tema 5.2. TIpon3BOHBIE CYMMBI,
Pa3HOCTH NIPOU3Be/|eHHSs,
YacTHOT'O

Tema 5.3. [IpousBozHbIe
TPUTOHOMETPUYEeCKUX (DYHKIIUMN.
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[Tpou3BofiHast CJ0XKHON PYHKLUU

Tema 5.4. [TousiTre 0
HerpepbLIBHOCTH (YHKIUHU.
MeTop MHTEPBAJIOB

Tema 5.5. 'eomeTprueckuii u
(bU3MUYeCcKrii CMbIC/T IPOU3BOJHOM

Tema 5.6. ®u3nUeCKUil CMBIC/
MPOU3BOJHOU B
ripo)eCcCMOHA/IbHBIX 3ailayax

Tema 5.7. MOHOTOHHOCTDE
dyHkimK. Touky 5KCTpeMyMa

Tema 5.8. ccnenoBanue
(byHKIIMI U TOCTPOeHUEe
rpauKoB

Tema 5.9. Haubosibitee u
HauMeHblIIlee 3HaUeHus1 YHKIIUU

Tema 5.10. Haxoxxaenue
ONTUMAJILHOTO pe3yJibTaTa C
TIOMOIILIbIO TIPOM3BO/IHOM B
MPaKTHUYeCKUX 3ajjauax

Tema 5.11. Perienue 3azau.
[TpousBogHasi GyHKLUU, ee
TIpUMEeHEeHHe

Pa3zpen 6

MHororpaHHMKH

H Te/id BpallleHUusA

Tema 6.2. [1pusma, ee
cocrasJsole, ceyenue. [Ipsamas
V [IPaBUJIbHAS! [IPU3MBI

7

Tema 6.3. [Tapa/utenenunes, Kyo0.
Ceuenue Ky0a, Tlapasuiesienurneia

Tema 6.4. [Tupamupa, ee
COCTaBJISIFOLME, CeUeHUe.
[IpaBu/bHAs MMpaMuUja.
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YceueHHas nupamuzia

Tema 6.5. bokoBag U 11o/iHasg
TIOBEPXHOCTb NPU3MbI, TMPAMU/IbI

Tema 6.6. CummeTpus B KyOe,
napasuiesienuresie, IpusMe,
paMu/ie

Tema 6.7. [Ipumepbl CHMMeTpUI B
rpodeccuu

Tema 6.8. [IpaBubHbIE
MHOTOTPaHHUKH, UX CBOKWCTBA

Tema 6.9 Hunmunap, ero
cocrassstolye. CeueHuve
LWIMH/pA

Tema 6.10. Konyc, ero
cocTassisitouie. CeueHre KOHyca

Tema 6.11. ¥YceueHHBbIN KOHYC.
CeueHne yCceueHHOTO KOHyCa

Tema 6.12. Ilap u cdepa, ux
ceueHust

Tema 6.13. ITousarue 06 oobeme
tena. OTHOLIeHHe 00beMOB
MO/I0OHBIX TeJ

Tema 6.14. O6BeMbI U TUIOIIAZN
TIOBEPXHOCTEH TeJ

Tema 6.15 KombuHarmu
MHOTOTPaHHUKOB U TeJT BpALI[eHHSsI

Tema 6.16. I'eomeTpuueckue
KOMOWHAIMK Ha MPaKTHUKe

Tema 6.17. Peiienue 3azau.
MHoOTrOorpaHHUKY 1 Teja
BpallleHusI

Pa3pen 7.

ITepBooGpa3Has GyHKI[UH, ee IPUMEHEHHE
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Tema 7.1. [TepBoOOpa3Has
¢byukiyu. IIpaBuia HaXOXKIEHHsI
1epBo0Opa3HbIX

Tema 7.2. ITnowane
KPUBOJIMHEMHOM TpareLuu.
dopmysia HeroToHa - JleliOHMIIA

Tema 7.3. HeompepeneHHeli 1
orpe/ieNleHHblM UHTerpasbl

Tema 7.4. [MonsiTue 00
omnpeJle/IeHHOM UHTerpane Kak
T/I0La i KPHBOJIMHEWHOMN
TpaneLuu

Tema 7.5. OrnipepesieHHbIN

HWHTerpasl B XKU3HU

Tema 7.6. Pemenve 3ajau.
[TepBooOpa3zHasi  GyHKUuH, ee
nprMeHeHHe

Pa3pen 8 Crenenu u KopHH. CTeneHHas QpyHKIus
Tema 8.1. CreneHHast QpyHKLuS, 7 7
ee CBOMCTBa
Tema 8.2 ITpeobpa3oBaHue 7
BbIPa)KeHUM C KOPHAMHU -0
CTerneHU
Tema 8.3. CBoliCTBa CTerneHu ¢ 7
paLYOHaIbHBIM U
[eVCTBUTEJIbHBIM TOKa3aTesiMU
Tema 8.4. Pemienne 7
VppaLOHa/IbHBIX YPaBHEHUN U
HepaBeHCTB
Tema 8.5. CrernieHu U KOpHU. 7

CrerneHHasi GyHKILHs

Pazgen 9.

IToka3aTtenbHas pyHKIUA
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Tema 9.1. [Toka3aTesnbHas 7 7
(yHKIMSI, ee CBOMCTBa
Tema 9.2 Peruenue 7 7
ToKa3aTe/bHbIX YPaBHEHUN U
HEepaBeHCTB
Tema 9.3. Cucremsbl 7 7
T1OKa3aTebHbIX ypaBHEHUN
Tema 9.4. Peluienue 3azau. 7
[TokasarenbHas QyHKUUSA
Tema 10.1. Jlorapugm umciaa. [lecATHYHBIA U HATyPa/IbHbIN JT10rapudmsbl, UUC/I0 e
Tema 10.1. Jlorapudm uwucna. 7 717

HecATUUHBIN UM HaTypaabHBIN
JorapudMmbl, UUCIIO e

Tema 10.2. CaolicTBa 7 717
norapu@moB. Omnepatys
JlorapuMUpOBaHUs
Tema 10.3. Jlorapudmuueckas 7 7 7
(yHKIMSI, ee CBOWCTBa
Tema 10.4 Pemtenne 7 7
norapu(MUUecKUx ypaBHeHUW U
HEPaBeHCTB
Tema 10.5. Cucremsl 7 7
JiorapuMUuecKuxX ypaBHeHU!
Tema 10.6. Jlorapugmel B 7 7
TIPUPO/IE U TEXHUKE
Tema 10.7 Pewenue Jlorapu¢mesi. 7 7
JlorapudmMuueckas byHKLMS
3a/a4.

Pa3pen 11. J/1eMeHThI KOMOMHATOPHKH, CTAaTUCTHKH M TEOPUH BePOSITHOCTEH
Tema 11.1. OcHOBHBIE 7

KOM6I/IHaTOpI/IKI/I TIOHATHUA

Tema 11.2. CobrITHE, 7
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BEPOSITHOCTh COObITHsA. CoXKeHHe
Y YMHOKeHHe BepOsITHOCTel

Tema 11.3. BeposTHOCTS B
ripodecCMOHA/IbHBIX 3ajladyax

Tema 11.4. [IuckpetHas
ClyJyarHasi BeJIMUMHA, 3aKOH ee
pacripeie/ieHust

Tema 11.5. 3apaun
MaTeMaTUueCKOW CTaTUCTUKU

Tema 11.6. CocrapieHue TabIHII
Y MarpaMM Ha IIPaKTUKe

Tema 11.7. Pemienue 3as1au.
OnemMeHTbI KOMOMHATOPHKH,
CTaTUCTUKU U TEOPUU
BepOSITHOCTeN

Pazgen 12.

YPaBHEHI/IH H HEPABEHCTBA

Tema 12.1. PaBHOCUIBHOCTE
ypaBHeHW 1 HepaBeHCTB. O01e
MeTO/Ibl PelleHus

Tema 12.2. I'padmueckuii MeTo[,
ypaBHEeHUH, pellleHHs] HepaBeHCTB

Tema 12.3. YpaBHeHus U
HepaBeHCTBAa C MOAYyJ/IeM

Tema 12.4. YpaBHeHus U
HepaBeHCTBa C NapameTpaMu

Tema 12.5. CocraBneHve u 7
pelieHue rpodeccroHaIbHBIX

3a/1a4 C OMOLIBbI0 YPaBHEHUM

Tema 12.6. Peienve 3ajau. 7

YPaBHeHI/IH Y HEPDABEHCTBA
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1.5. PacnpejeeHHe TMnos oLeHOUHbIX CPEACTB MO 3EMEHTaM 3HaHU 1 YMEHMIA, KOHTPOIMPYEMbIX Ha MPOMEKYTOYHON aTTecTaumm

Copepxanue
y4ueOHOro
MarepuaJia 1o
nporpamMmme

Y I/MIK

Tun KOHTPOJ/IbHOI'O 3d/1dHUSA

Y1

y2

Y3 |Y4|Y5 | Y6 |Y7

Y8

Y9 VY10 | Y11 |31 32

33

34

35

36

37

38

39

310

Pa3pen 2.

ITp

AMbIe U

IUIOCKOCTH B MPOCTPAHCTBE

Tema 2.1. OcHOBHBIE

TIOHATHUS CTEPEOMETPHH.

Pacrionosxenue rpsiMbIx
Y IUIOCKOCTe!

Tema 2.2.
[TapasnensHOCTD
NIPSIMBIX, TIPSIMOM U
IIJIOCKOCTH, IIJIOCKOCTeH

Tewma 2.3.
[TeprieHAUKYISAPHOCTD
TIPSIMBIX, TIPSIMOM U
IIJIOCKOCTH, IIJIOCKOCTeH

Tema 2.4. Teopema 0
TpeXx MepreHguKy/asipax

Tema 2.5.
ITapanenbHsle,
neprieH/IMKYyJIspHbIe,
CKpellMBarIyecs
npsiMble

Tewma 2.6. Pelienue
3agau. [Ipsmele u
IJIOCKOCTH B
MPOCTPAHCTBE
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Pazgen 3.

KoopauHaThbl M BEKTOPHI

Tema 3.1. [JexapToBbl 3,9 3,9
KOOpPJHHATHI B
IIPOCTPaHCTBe.
Paccrosinue MeXIy
JIBYMSI TOYKaMHU.
KoopauHatel cepenuvHbI
OTpe3Ka.
Tema 3.2. Bekrtopbl B 3,9 3,9
IIPOCTpPaHCTBe. Yron
MeXIY BEKTOpPaMHU.
CkasnsipHoe
MPOU3Be/leHre BEKTOPOB
Tema 3.3. IlpakTtuko- 3,9 3,9
OpUEeHTUPOBaHHbIE
3a/auu Ha
KOOPJAUHATHOU
TIIJIOCKOCTH
Tema 3.4. Pemenue 3,9 3,9
3agau. KoopguHaTel U
BEKTODbI
Paszpen 4. OcHoBbI TpUroHOMeTpHHU. TpUroHomerpuueckue QyHKIUH
Tema 4.1. 9
TpuroHomeTpuyeckue
byHKIN
TIPOU3BOJIBHOIO YIJIa,
yncsa. PagyadHas u
rpajlycHasi Mepa yrja
Tema 4.2. 9
OcHOBHbIE
TPUTOHOMEeTPUYeCKHe
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ToXzAecTBa. opmyJibl
TIpUBeleHuUs]

Tema 4.3.

CuHYyC, KOCHHYC,
TaHT'eHC CyMMBbI U
PasHOCTH JBYX YIJIOB
CHHYC ¥ KOCHHYC
JBOMHOTO yT7a.
®opmyJibl IT0JIOBUHHOTO

yrja

Tema 4.4.
@OyHKIMH, UX CBOMCTBA.
Crioco0OblI 3a/1aHUs

byHKIMI

Tema 4.5.
TpuroHomeTrpuyeckue
(yHKL[MY, UX CBOWCTBA U
rpaduKu

Tema 4.6
[Tpeobpa3oBanue
rpaukoB
TPUTOHOMETPUYECKHX
(yHKIMI

Tema 4.7. Onucanue
TIPOU3BO/[CTBEHHBIX
TIPOLIeCCOB C TOMOII[bIO
rpauKoB QyHKIMI

Tema 4.8. ObpaTHbIe
TPUTOHOMETPUYECKHE

byHKIN

Tema 4.9.
TpuroHomeTpuyeckue
ypaBHEHUS U
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HepaBeHCTBa

Tema 4.10. CucteMsl
TPUTOHOMETPUUECKUX
ypaBHeHUM

Tema 4.11. Peiienue
3a/la4, OCHOBBI
TPUTOHOMETPHH.
TpuroHomerpuyeckue

yHKIMM

Pa3pen 5.

ITp

ou3Bo/jHaA (PyHKI[UH, ee IPUMeHeHe

Tema 5.1. [TondaTtue
Npou3BOAHOU. POPMY/IbI
Y TIpaBUIa

I depeHLIMPOBaHYS

9

Tema 5.2. [IpousBoHbIe
CyMMBI, pa3HOCTH
TPOU3Be/IeHHUs], YaCTHOTO

Tema 5.3. [Ipou3BoHBIE
TPUTOHOMEeTPUUECKUX
¢dbynkuuii. [IpousBoaHas
CJI0)KHOU (QYHKLIMU

Tema 5.4. [Tonstue o
HerpepbIBHOCTU
¢yHkumu. Metog,
VMHTepBaJIOB

Tema 5.5.
['eomeTprueckuii 1
(br3nueckuii CMbICT
TIPOM3BOJHOMU

Tema 5.6. ®usnueckuit
CMBICJT TIPOM3BO/IHOM B
rpoecCcroHaNIbHBIX
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3ajjauax

Tema 5.7.
MOHOTOHHOCTb
¢dbynkuuu. Touku
3KCTpemMyma

Tema 5.8. NccnenoBanue
(hyHKL[MI U TOCTPOEHUE
rpadrKoB

Tema 5.9. HauboJibitiee u
HaVMeHbIIlee 3HaUYeHUs

yHKIMM

Tema 5.10. HaxoxzeHue
OITHUMAJILHOT'O
pe3y/bTaTa C IIOMOLLbI0
TIPOU3BOJHOM B
MPaKTUYeCKUX 3ajjauax

Tema 5.11. Pemmenue
3azau. [IpousBogHas
(dbyHKIMH, ee
TIpUMEeHEeHUe

Pa3nen 6

Mmuor

OIr'PaHHHUKH U

TEe/1d

BpalleHus

Tema 6.2. [Ipusma, ee
COCTaBJIAIOLMe, CeYeHue.
[Ipsimas v ripaBU/IbHAsA
TIPU3MBbI

Tema 6.3.
[Mapannenenumnen, Ky0.
Ceuenue Ky0a,
TriapaJiiesienure/a

Tema 6.4. [Tupamuga, ee
COCTaBJIAIOLIMe, CeYeHue.
[IpaBubHas nupamuja.
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YceueHHas nupamuzia

Tema 6.5. bokoBag u
T0JTHast [TOBEPXHOCTh
MPU3MbI, TMPaMU/Ibl

Tema 6.6. Cummetpus B
KyOe, Tlapasiiesienivrieie,
npY3Me, MUpamujie

Tema 6.7. IIpumepsl
CUMMETpHUH B ipodeccuun

Tema 6.8. IIpaBuibHbIe
MHOIOIPaHHUKH, UX
CBOMCTBA

Tema 6.9 Hunmunap, ero
cocrassstolye. CeueHuve
LWIMH/pA

Tema 6.10. Konyc, ero
cocTassstoiye. CeueHve
KOHyCa

Tema 6.11. YceueHHbI
KoHyC. CeueHue
yCeueHHOro KOHyca

Tema 6.12. Illap u
cepa, UX ceueHus

Tewma 6.13. ITousTre 06
obbeme Tera.
OTHoI1IeHre 00BeMOB
MOI00HBIX TeJT

Tema 6.14. O0beMbI U
/1011 TIOBEPXHOCTEeN
Tesn

Tema 6.15 KombuHarmu
MHOTOTPaHHUKOB U TeJl
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BpallleHUs

Tema 6.16.
'eomeTpHruecKue
KOMOMHALIMM Ha
TIPAKTHKE

Tema 6.17. Pemenue
3a/au. MHOrorpaHHUKU
Y TeJla BpallleHUsl

Pa3pen 7.

ITepBooOpa3Has pyHKIUH, ee MPHUMeHe

HHe

Tema 7.1.
[TepBooOpa3Has
hyHKLMH. [TpaBua
HaXOXK/IeHUSI
TIepBO00Opa3HbIX

9

Tema 7.2. Ilnowaznb
KPHBOJIMHEHHOM
TpareLyu. ®opmyiia
HrroToHa - JleiibHMIa

Tema 7.3.
HeomnpezeneHHbIM u
onpe/ie/IeHHbIN
VIHTerpasbl

Tema 7.4. TlonstHe 00
orpe/ie/IeHHOM
VHTerpaje Kak I/IOLaAu
KPUBOJIMHEWHOU
TparneLuu

Tema 7.5.
OrnpefiesieHHBIN
WHTerpas B KU3HU

Tema 7.6. Perenue
3agau.  I[lepBooOpa3Has
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dbyHKIMY, ee
NpUMeHeHHe

Pazpgen 8

Crenenu u KopHH. CteneHHas QpyHKIus

Tema 8.1. CreneHHas
(yHKIMS, ee CBOMCTBA

3,9

3,9

3,9

Tema 8.2
[Tpeobpa3oBanue
BBIp@)KEeHUH C KOPHSAMU
1-0M CTeNeHn

3,9

3,9

3,9

Tema 8.3. CpoiicTBa
CTeTIeHH C
parvoHabHBIM U
JIeICTBUTE/IbHBIM
TI0Ka3aTeIsIMUA

3,9

3,9

3,9

Tema 8.4. Pernenue
VppaLMOHAIbHBIX
ypaBHEHWM U HEPaBEHCTB

3,9

3,9

3,9

Tema 8.5. Crernenu u
KopHU. CrereHHas

byHKIMS

3,9

3,9

3,9

Pazgen 9.

IToxa3arenbHas QyHKIUA

Tema 9.1.
[TokasarenbHas
(yHKILIMSI, ee CBOMCTBa

3,9

3,9

3,9

Tema 9.2 PerieHue
[10Ka3aTe/bHbIX
YPaBHEHWI Y HEPaBEHCTB

3,9

3,9

3,9

Tema 9.3. CucremMnl
T0Ka3aTe/bHBIX
ypaBHeHUM

3,9

3,9

3,9

Tema 9.4. Pemenue
3aja4. IlokasarebHas

3,9

3,9

3,9
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dbyHKIUsS

Tema 10.1.

Jlorapu¢m uncia. lecATUYHBIA U HaTypa/ibHbIN Iorapu¢Mbl, YUC/I0 e

Tema 10.1. Jlorapugm
yucna. JlecITUUHBIA U
HaTypaJ/bHbIN
JIorapu@Msl, UMCIO e

3,9

3,9

3,9

Tema 10.2. CgolicTBa
norapupmoB. Orneparus
Jorapu(pMHUpPOBaHUS

3,9

3,9

3,9

Tema 10.3.
Jlorapugmuueckas
(yHKIMSI, ee CBOWMCTBa

3,9

3,9

3,9

Tema 10.4  Peluenue
JiorapudmMuuecKux
ypaBHEHWI U HEPaBEHCTB

3,9

3,9

3,9

Tema 10.5. Cucremsl
sorapumMuUecKux
ypaBHeHUM

3,9

3,9

3,9

Tema 10.6. Jlorapugmel
B IIPUPO/Ie Y TEXHUKE

Tema 10.7 Perenue
Jlorapugmsl.
Jlorapugmuueckas
dbyHKLMs 3a1a4.

3,9

3,9

3,9

Pazgen 11.

JJIeMeHTbI

KOMﬁl/ll-laTOpl/lKI/I, CTATUCTHKH U TEOPpUHA BEPOHTHOCTEﬁ

Tema 11.1. OcHOBHBIE
KOMOMHATOPUKU
TIOHSITHS

9

3,9

Tema 11.2. CobbiTHeE,
BEPOSTHOCTH COOBITHS.
CriokeHUe U yMHOXKeHUe
BEepOSITHOCTeM

3,9
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Tema 11.3. BeposaTHOCTb
B rpodeCcCUOHaTbHBIX
3aja4yax

3,9

Tema 11.4. [TuckpeTHas
CnyualiHasi BeJIMUMHa,
3aKOH ee pacripe/iesieHus

3,9

Tema 11.5. 3agauu
MaTeMaTH4eCcKou
CTaTUCTUKUA

3,9

Tema 11.6. CocraBieHue
Tab/IvI] ¥ UarpaMM Ha
MPaKTHKe

Tema 11.7. Perenue
3a7jau. JJIeMeHThI
KOMOWHATOPUKH,
CTaTUCTUKU U TEOPUU
BEepOSITHOCTeM

3,9

Pa3pen 12.

Yp

dBHEHUSA U HEPABEHCTBA

Tema 12.1.
PaBHOCUIBHOCTB
ypaBHeHUH u
HEPaBeHCTB. O61ue
METO/IbI pellleHusI

Tema 12.2. I'padprueckuii
MeToz, ypPaBHEHUH,
pellieHNs HepaBeHCTB

Tema 12.3. YpaBHeHUus u
HepaBeHCTBA C MOJyJ/1eM

Tema 12.4. YpaBHeHUS U
HepaBeHCTBa C
rapaMeTpamu

Tema 12.5. CocraBiieHue
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u pelilieHue
nipodecCroHaTBHBIX
3alau C  TIOMOILbIO
ypaBHeHUM

Tema 12.6. Pemenue
3aauy. YpaBHeHUS U
HepaBeHCTBa
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2. CIIEHINOUKAILIUA OHEHOYHBIX CPEACTB
2.1. Ha3znauenue
Crerduikanieli  yCcTaHaB/IMBAIOTCA TpeOOBaHUSA K COZEP)KAHUIO U O(OPMIIEHUIO
BapHAHTOB OIIEHOUYHOI'O CPe/[CTBAa MpaKTUuecKast pabora

ITpakTueckast paboTa TpegHa3HaueHa /sl meKyuje2o0 KOHMpo/sl U OLIeHKU 3HaHWH! 1

YMeHUH CTyZeHTOB 10  TiporpaMMe yueOHo# aucimruiabl COO0.02.01 MaTemaTHka U
obpa3zoparenbHOM mporpaMMbl  CITO 10 CrieruasbHOCTH

AedATe/JIbHOCTb B JIOTUCTHKE.

38.02.03 OmnepanoHHas

2.2KOHTHHIeHT aTTecTyeMbIX: cmyodeHmbl 1 Kypca
2.3 ®opMa U yC/JI0BHA aTTeCTaliMU: TEeKYIIUM KOHTPO/b MPOXOAUT B BH/e BBIOTHEHUS
3a/laHM} TIPaKTUYeCKOUW paboThl, TPOMEXKyTOUHas aTTecTalys B popMe 3adeT C OrjeHKOH (
1 cemecTp) U 3K3aMeHa ( 2 ceMecTp Ha) TIPU TOJIOKUTE/bHBIX pe3ysbTaTaX TeKYIero

KOHTPOJIS.

2.4 Bpems BBINO/THEHUSA:
MOATOTOBKAa_ 5 MUH,;
BbIO/THEeHWe _ 2 yac 50 muH;
odbopmsieHre ¥ cllaua _ 5 MUH.

BCero 3 yac_ 0 MUH

2.5 PekomeHpyemas iuTeparypa Jjis pa3padoTKH OLeHOUYHBIX CPe/ICTB U MOATr0TOBKH,

00y4JaroImuxcs K aTTecTalum.

Bub/morpadguueckoe onucaHue U3JaHUs
(aBTOp, 3ar;1aBue, BUAA, MECTO U r'OJ U3AAHUSA,
KOJI. CTP.)

JAOIIO/IHUTE/IbHaA

OcHoBHana/

JIMTepaTypa

KHurooodecneuyeHHOCTh

KoJi-Bo.
3K3. B 0M0J1.
CIIoI'DY

J/IeKTPOHHBI
e pecypchl

boromosios, H. B.

Martematuka : Yueonuk g1 CIIO / BoromornoB
H. B., Camoiinenko I1. N.-5-e u3a., rep. U Jor-
OnekTpoH. AaH.-Mocksa : FOpaiit, 2021-401 ¢
(TTpodeccroHampHOE 0O6pa3oBaHKe)

OCH.

IBC FOpaiit

boromonos, H. B.

FeomeTpust : YuebHOe rocobue- b &
CIIO / boromonos H. B.-Mocksa : FOpaiit, 2021+
108 c.-(ITpodeccroHanbHOE 0Opa3oBaHue)

OCH

OBC HOpaiT

boromonos, H. B.

AnreOpa ¥ Hauaja aHaiu3a : YueOHOe Tocobue
nnst CIIO / BoromosnoB H. B. — Mocksa :
N3narenscTBO FOpaiit, 2019 .— 240 c.

OCH

OBC HOpaiit

Anvvos IIT.A.

Anrebpa ¥ Hauajia MaTeMaTUYeCKOTO aHasIu3a.

10-11 KJIacc : yuebHUK st

06111e00pa30BaTe/IbHBIX ~ yUpeXK/eHui : 6a30BbIl
poBeHb Mocksa : [Ipocsenenue, 2021-463 ¢

non

98

AtaHacsH JI.C.
C'eometpus : 10-11 : yuebHUK L]
00111e00pa30BaTeNbHBIX YUpeXKieHHi : 6a30BbIi U

nor

MpOdUIbHBIN

25



https://urait.ru/bcode/469433
https://www.biblio-online.ru/bcode/428057
https://urait.ru/bcode/469826
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poBHU Mockga : [Ipocseiienue,255 c.

boromonos, H. B.
[TpakTHyecKue 3aHATHS 110 MaTeMaTHKe B 2 U.

boromonos H. B. — 11-e u3g,, nep. u gon .—
Mockga : M3parensctBo FOpaiiT, 2019 .— 251 c.

Yacts 1 : yuebHoe mocobue / H. B. BoromonoB. |mon OB C FOpait
— 11-e u3n., nepepab. u gon. — Mocksa :

FOpaiit, 2019. — 326 c.

boromosios, H. B.

[TpakTHuecKue 3aHATHS 110 MaTeMaTHKe B 2 U.

Yacts 2 : YuebHoe nmocobue gist CITO / nor ObC HOpaiit

3. BAPUAHTHI OHEHOYHBIX CPE/ICTB

Paznen 1.TTopTOpeHre Kypca MaTeMaTHKH OCHOBHOM IIIKO/IEL

« JleficTBUSA Haj\ YHC/IAMU».

1. HatiguTe 3HaueHue BbIpa)KeHUS: (
4

2. Havipyre 3HaueHWe BbIpayKeHUs

3. HaiiguTe 3HaueHre BbIpayKeHUs

2 1
-2

4. Havigute 3HaueHue BbIpaKeHUs 5 4

1
=-0,99 +2.
37 *

ul

. HaliguTe 3HaueHue BbIpa)keHUs

303
2_ - * 1 .
8) 60

3
2—]-25,8.
#23)-25

(728% —26%) : 754.

6. Haiigure 3HaueHue BbipaxkeHus (3,9 — 2,4) - 8,2.

11

0,21:E —

7. HalijuTe 3HaueHre BbIpayKeHUsI 8 25

OTtBeTbI:1)-500;2)80,625;3)7024402,65;5)2,33;6)12,3;7)1

HpaKTl/lKO-Opl/IEHTI/IPOBaHHbIE 3d/1d4M B KypcCe reoOMeTpHUH Ha IVIOCKOCTH.

1. Tlnan mMecTHOCTH pa3buT Ha KAeTKH. Kaxzaas kieTka ob6o3Hauaer kBazpaT 10M X 10 m.

HaiiauTe rutoma/ib yuyacTka, u300pakéHHOro Ha riadHe. OTBeT faiite B M°.



https://www.biblio-online.ru/bcode/434367
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2. 3. 4.
5. Ha pucyHke n300pa’kéH M1aH MeCTHOCTH (ILIar CeTKU TJIaHa COOTBETCTBYET PACCTOSTHHIO 1 KM
Ha MecTHOCTH). OlleHUTe, CKOJBKAM KBaIpaTHBIM KWJIOMeTpaM paBHa IUIOUIa/lb 03epa
[ymrenoBo, n300pa’kéHHOr0 Ha TuiaHe. OTBET OKPYTJ/IMTE 0 LIe/I0T0 YKCIIA.

{

6. TpoTyapHasi TVIUTKa NPOZAETCS B yMakoBKax MO 4 mITyKU. CKOMBKO YIaKOBOK TUIUTKH
TIOHAZI0OMU/TOCh, UTOOBI BBIJIOXKUTD BCE IOPOKKU U TJIOIIA/IKY TTepe]] TapaXkoM?

_“@!'_ \ @ == TNHTER
** afnoun

@ ¥4 oropon

e
BOPHITA 2m

© - @**

Ha nyiane u3o6pakeHO I0MOXO03sHCTBO T10 afipecy: c. ABieeBo, 3-ii [Torepeunsiii niep., 1. 13
(cTopoHa Ka)k/10M K/IeTKH Ha IJlaHe paBHa 2 M). Y4acTOK UMeeT MpsIMOYTo/bHYI0 (opmy. Beiess
Y BBbE3/], OCYLL[eCTBJISIFOTCS uepe3 eIMHCTBeHHbIE BOPOTA.

[Tpu BXOZile Ha y4aCTOK CIpaBa OT BOPOT HAaXOAWTCs OaHsl, a cjieBa — Tapak, OTMeUeHHbIH
Ha TiaHe Ludpoi 7. Ilnomaab, 3aHsiTas rapa’koM, paBHa 32 KB. M.

JKunoit jom HaxoauTCs B ryOuHe TeppuTopyu. [ToMUMO rapaa, >KHUI0ro fioMa U OaHu, Ha
yuacTke uMeeTcsi capail (MofcobHOe ToMellleHHe), PacrojioXKeHHbIM pPsSJOM C TrapaXoMm, U
TerJInLia, MOCTPOeHHasi Ha TeppyUTOpyHr oropoja (oropos otMeueH 1udpoii 2). Tlepe »Kuabim
JIOMOM HMMeIOTCS si0/I0HeBbIe MOCA/IKH.

Bce 10poXKM BHYTPU yyacTKa MMEIOT HIMPUHY 1M U BbIMOILLEHbI TPOTYapHOW TJIUTKOU
pasmMepoM 1M X 1M. Mexay OaHelt ¥ TrapakoM HMeeTCs ILIOL[aZiKa TIIOMIaAbI0 64 KB. M,
BBIMOILIEHHAasi TAKOM >Ke TJIUTKOU.

Otsetsr: 1)900;2010;3)50;4)10;5)4;6)23
HpOHEHTHbIe BBIYHUC/ICHUSA.

1. ®yakoH mammyHs crouT 160 py6seit. Kakoe Hanbosbiiee uncio ¢pyiakOHOB MOYKHO KYTIUTh
Ha 1000 py06Jieit Bo BpeMsi pacmipo/iaku, KOT/ia CKHZiKa coctaBsieT 25% ?
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2. Terpagw crout 40 py6neii. Kakoe Haubosiblliee UnC/IO TaKUX TETPaJiel MOXKHO Oy/1eT KynHThb
Ha 750 py6seli mocie oHmKeHus1 1ieHbl Ha 10%?

3. OnroBas 1ieHa yueOHMKa 170 py6Gneii. Po3nuuHas 1jeHa Ha 20% Bbille onrToBoi. Kakoe
HanboJIbIIIee YMCI0 TaKUX YUeOHMKOB MOYKHO KYTIMTh TI0 PO3HUYHOM 1jeHe Ha 7000 py6sieii?

4. KimueHt B3si1 B 6aHke kpeaut 12 000 py6sieit Ha rog oz, 16%. OH [0/DKeH moraiiaTth KpeJuT,
BHOCs B 0aHK eXXeMeCsTYHO O/JMHAKOBYIO CYMMY [ieHer, C TeM 4YTOObI Yepe3 roji BhIIIATUTh BCHO
CyMMYy, B3SITYIO B KPeJUT, BMecTe C TipouieHTaMu. CKObKO py0sieil OH ZI0/KeH BHOCUTh B OaHK
eXeMeCsiyHO?

5. Po3HuuHast 1jeHa yueOHuka 180 pyGneir, oHa Ha 20% BbIllle OMNTOBOHM IlieHbL. Kakoe
HanboJIbIIIee YMC/I0 TaKUX Y4eOHMKOB MOYKHO KYTIUTB TI0 o1ToBO# 1ieHe Ha 10 000 py6sieii?

Otsetsr; 108;2)20;303444)1169,5)66

BxoaHOW KOHTPOJIb

Bapuanm 1
1. Permth ypaBHeHue: 2x°+ 3x — 5 = 0.
2. Pemmts cucremy ypaBHeHu: (3x—y = 3,

3x—2y=0.
3. PelliTh HepaBeHCTBO: 6X — 5(2x + 8)~ 14 + 2x.
4. Haiitu 15% ot umcia 80.
5. BeimosiHUTE JeliCTBYE, U Pe3y/IbTaT 3alyIlInTe B BU/e 1eCITUIHON Apo0Ou:
(127107 3 107,
Bapuaum 2
1. Peiunth ypaBHeHue: 5x°- 7x + 2 = (.
2. Pemmth cuctemy ypaBHeHui: [ 2x +y =1,

5x +2y=0.
3. PelluThL HEPaBeHCTBO: 5 + X = 3x - 3(4x + 5).
4. Haiitu 45% ot umucina 90.
5. BeinosHuTe felicTBYe, U Pe3y/bTaT 3aluliliiTe B BU/le JeCITUYHON Apobu:
(1,6 107%) " (4" 10).
Bapuanm 3
1. Peinth ypaBHeHue: 3x°- 5x - 2 = 0.
2. Pemmts crucTeMy ypaBHeHUM: x+5y=7,

3x +2y=-5.

3. Pemmts HepaBeHcTBO: 3(3X - 1)~ 2(5x - 7).

4. Haiitu 40% ot uucia 120.

5. BeinosiHUTE JeIiCTBYE, U Pe3Y/IbTAT 3alUIlIiTe B BU/e 1eCITUIHON APoou:
7,2 1071

1,2 - 10%° ©

Bapuanm 4

1. Peinth ypaBHeHue: 2x°- 7x + 3 = (.

2. Pelith cuctemy ypaBHeHI/H‘/i:{ 2x -3y =1,
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3x+ y=7.
3. PeluTh HepaBeHCTBO: 5(x + 4)~2(4x - 5).
4. Haritu 30% ot umcna 240.
5. BeInosiHuTe JeiicTBYe, U pe3y/bTaT 3aluilnTe B BU/le AeCATUUHON Apoou:
6,4 -1012
8 - 1014~

OTBETHI k npoBepouHoii pabore BXOTHBIVI KOHTPOJIb

No BapuaHTa | 3amanue 1 3ajaHue 2 3agaHue 3 3azaHue 4 3aziaHue 5

1 -2,5; 1 (2;3) x<-9 12 3,6:10™=
0,00036

2 0,4;1 (-2;5) x>-2 40,5 6,4:107=
0,0064

3 -z (-3;2) x<11 48 6-10"=

%2 0,00000000006

4 0,5; 3 (2;1) x<10 72 0,8:107°=
0,008

Pazpen 2.1IpaMeble ¥ II0CKOCTH B IPOCTPAHCTRE

IIpakTHueckas padora

«AKcuombl cmepeomempuu. IlapanieabHOCMb NPSAMbIX U N10CKOcmet»

Bapuaum 1 Bapuaum 2

1. Yrto Takoe cTepeoMeTpus. 1. HasoBute  OCHOBHble  (Uryppl B

2. Kakve mpsiMble B  IPOCTPaHCTBE | IIPOCTPaHCTBe.

Ha3bIBAOTCA Napasle/lbHbIMU? 2. Kakve mpsmble B NPOCTpPaHCTBe

3. laHa TI0CKOCTh [3 U MpsiMble d. 8 U C. | Ha3bIBAIOTCS CKPeLUBaIOIIMMUCS?

M3BecTHO, uUTO OJHA W3 [JAHHBIX IIPAMBIX | 3. [laHa nockocTh 3 ¥ mpsiMble a, 8 U C.

napajienbHa Mockoct [. HasoBute 3Ty
TIPSIMYO, eC/I TIpsiMasid TiapasijiesibHa TpsSIMOi
C, TIpsIMble 8 U C TiepeceKaroTcs, a TipsMasi ¢

JIOKAT B TUI0CKOCTH B+ CpenaiiTe pUCYHOK U

NIPOKOMMEHTUPYUTE  €ero C  TIOMOLLBIO
MaTeMaTUYeCKUX 3HaKOB.

4. Yepe3 Touku A, B u cepesguny M
otpes3ka AB mpoBefeHbl  MapasiesbHbIe
TIpsiIMbIe, repecekarolye HEKOTOPYIO
IVIOCKOCT O B Toukax A;, B, M,

cooTBeTCTBeHHO. HaiiTu yiMHy otpeska MM,
e AA;=13Mm, BB:=7mM, nipuuém otpe3ok AB
He TiepecekaeT IIJIOCKOCTb (.

5.Uepe3 koHel; A otpe3ka AB mpoBezeHa
1710cKoCThb. Yepes koHel| B 1 Touky C 3TOro
OTpe3Ka IpOoBe/ieHbl l1apasljie/bHble MpsiMble B
u C,. Haiigure pnuHy otpe3ka BBi, ecimu

V3BecTHO, UTO OJHA W3 /[AAaHHBIX TMPSIMbIX
napa/ienibHa 1ockocty . HasoBute 31y
TIPSIMY'10, eCJIU TIpsiMasi @ TlapasijiesibHa TIPSIMOi
C, IpsIMble  d W @ TIepeceKaroTCsl, a TpsiMasi ¢

nexur B ruiockoctu B+ Cpenaiire PUCYHOK H

TIPOKOMMEHTUPYITE  €ero C  TIOMOLLBIO
MaTemMaThYeCKHX 3HaKOB.

4, Uepes Touku A, B u cepeagvny M
orpe3ka AB nmnpoBeseHbl MapasiesibHbie
TIpsiMble, repeceKarolye HEKOTOPYIO
IUVIOCKOCTB o B Toukax A;, By M;

COOTBeTCTBeHHO. HaiiTu fnuHy otpeska MM,
ecm AA,=3m, BB:=17m, nipuuém otpe3ok AB
He TepeceKaeT IIJIOCKOCTH (.

5.Uepe3 konHer; A orpe3ka AB mnpoBezseHa
I71I0CKOCTh. Yepe3 kKoHel B u Touky C 3TOrO
OTpe3Ka IIpOoBe/ieHbl Napaslie/lbHble
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| CC,=21cm, AC:BC=3:4

Omeembi

«AKCHOMBI CTepEOMETPHHU. Hapa]I]IEJI]:HOCTL MPpAMBIX U TJIOCKOCTE»

Bapuaum 1

Bapuaum 2

1 | CtepeomeTpusi — 5TO

OcCHOBHBIMK ~(pUrypamMu B TIPOCTPAHCTBE

IJIOCKOCTH M He IepeCeKaroTCs.

pa3ziel TeoMeTpUM, B KOTOPOM | SIBJISIOTCS TOYKA, MPAMAas U MJIOCKOCTh.
M3y4aroTCst ¢burypsi B
MIPOCTPAHCTBe.

2 | IBe mnpsmMble B T1ipocTpaHcTBe | [IpsiMble, KOTOpble He TepeceKaroTcsi U He
Ha3bIBAIOTCS  Mapa/UleIbHBIMH, | JieXKaT B OJHON TUIOCKOCTU, Ha3bIBAKOTCS
el OHU  JieXKaT B OJHOM | CKpelUBalIUMUCS.

3 Sﬂﬁ

I o
a||c; SHC; Cﬁ; ||/3

élc. ang. c=p. &l

4 S ABBJA, — v ABB.A, -~
_ |, Tpameuus, T.XK. | . Tpamenus, T.K.
AAIBB,|[MM; e AA|IBB,|| v,
MM - cpenHsisi TMHYS; MM;- cpepHsisi TMHNS;
AA, + BB, AA, + BB,
MM =———=10 MM =———=10
2 2
5 B ;B
¢
.; _\_/_,,EL/AB] , £ an
4B 207 8B 26-15
=T -3 Y T T B
Pazpen 3. KoopauHATEI M BEKTODBL
Mamemamuueckuti dukmanm «BEKTOPHEI B ITTIPOCTPAHCTBE»
Bapuanm Ne 1 Bapuanm Ne 2
1. Uto Ha3bIBaeTCs BEKTOPOM B| 1. Kakwue BEKTOpa Ha3bIBAIOTCI
MPOCTPAHCTBE? KOJIJTUHEAPHbIMU?
2. Havite ompefiesieHHe [eWCTBUM Haf | 2. Yro Takoe abCOIOTHAs BeJIMUMHA
BEKTOpPaMU: CKasIPHOTO MPOU3Be/leHUs. BeKkTOopa?
3. Havite onpezeseHue KOOpAUHaT | 3. Kakue BeKTOpa Ha3bIBaKOTCSA
BEKTOpa C HauaroM B Touke A;(X;; Yi;Z;) U | O4UHAKOBO HallpaB/IeHHBIMU?
KOHLIOM B TOUKe Aj(X2; V2;22). 4. HaviTe onpefeneHve [eUCTBUWA Haf
4. Kakve BekTOpa Ha3bIBaltOTCSl PABHBIMU. | BEKTOPAMMU: CJIOXKEHUSI U YMHOKEHUSI.
5. Kakue BeKTOpa Ha3bIBaKOTCA | 5. Yrto Takoe HyJ/ieBOM BEKTOp?

TIPOTUBOIO/IO)KHO HarlpaB/eHHBIMU?

IIpakTHueckasi paboTa «/leKapToBbI KOOPJUHATHI U BEKTOPHI B IPOCTPAHCTBE»
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1.CTopoHa paBHOCTOPOHHET0 TpeyrojibHUKa paBHa 12 cm. HaliTu miolijaib ero OpToroHaabHOU
TIPOEKIUH Ha MJIOCKOCTb, KOTOPast 00pa3yeT C TJIOCKOCTBIO .

2. Jauwl Touku A(0;0;7), B(1;4;2), C(0;4;5), D(4;2;0). Kakue U3 3TUX TOUEK JIe)Kar:

1) B JIOCKOCTU XY; 2) Ha OCH Z; 3) B TIJIOCKOCTH YZ.
3.[Jokaxure, uTo ueThipéxyronbHUK ABCD c BepiHamu B Toukax A(0;2;-3),
B(-1;1;1), C(2;-2;-1), D(3;-1;-5).

5. Hanel Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beruncivre yros mexxy BeKTOpamu

ABuCB

«/leKapTOBbI KOOP/JUHATHI M BEKTOPHI B IPOCTPAHCTBE»

Bapuaum Ne 2

1. [JlaH TNIpSIMOYTO/IbHBIM TPeYroJbHUK C Karetamu 6 u 9 cv. Hautu nnomazab ero
OPTOTOHA/IbHOM TMPOEeKLMM Ha IJIOCKOCTb,

TpeyroaeHHKayroa = 60°

KoTopass o0OpasyeT C IIJIOCKOCTBIO

2. [Hansi Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue 13 3TUX TOUeK Jiexart:
1) B y1ockoCTH XZ; 2) Ha OCH y; 3) B TJIOCKOCTH YZ.
3. Jokaxute, uyTo 4eTbIpéxyrospHUK ABCD c BepimHamu B Toukax A(2;1;3),
B(1;0;7), C(-2;1;5), D(-1;2;1)sBnsieTcst Tapaijie/IorpaMMOM.
4. NauprToukuA(3; —1; 2)uB(5; 1; 1). HalifuTe KoOpAHHATLIHMO, 1y IbBeKTOpaBA.
5. Hanel Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruncaure yron Mexzay BeKTOpaMu

CAuCB.

OTBETBI

«,Z[EKHPTOBBI KOOPDAHHATDBI U BEKTOPLI B IIPOCTPAHCTBE»

Ne Bapuanm Ne 1 Bapuaum Ne 2
eapuaH
ma
Ne
3ad0aHus
1. Sapoc=Snapc " COS @ Sapoc =
a3 Spapc COSQ
SMBC = 4 aB
Saapc=2 27
1233 o RE] o 1
Sppoce 3 €0S30°_36V3- “5a(c}) | Samoc=27 TCOS60° =272 =5 0
cm’)
2. 1) B xy:D; 1) B xz:D;
2) Ha ocH Z:A; 2) Ha ocH y:A;
3)Byz: A; C. 3)Byz: A; B.
3. Bocnons3zyemcs dhopmynamu nns | Boconedyemcst  opMmysiamMu - 1St
KOOpJUHAT cepeJvHbI oTpe3Ka B | KOOpJMHAT CepeJWHbl OTpe3Ka B
MIPOCTPAHCTBeE. MIPOCTPAHCTBe.
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=2_,,
y: 2 7=

—-3-1 — 2 E _ 4
2 2

B 1_o. 1 0*2 _
BD: x= 2 =L y= 7 = 0= BD: x= 2 =0 y= 2 1'z=
—=-2 oy
2 2

Koopaunate! cepeaunbl otpeskoB AC u | KoopAuHaThl CepefiiHbl  OTPE3KOB
BD coemnagatot, nmostomy auarodamu AC u | AC u BD coenagator, mostomy

BD YeThIPEXYTO/IbHUKA ABCD | auaroHanu AC u BD
TepecekaroTCsl YW TOUKOW TiepeceueHHst | U€ThIPEXYTObHUKA ABCD
JeJISATCS TI0TI0/1aM, CJle/IoBaTe/IbHO | TIEPeCeKaroTCs u TOUKOU
YeTbIPEXYTOJIBHUK ABCD — | IepeceueHrss JeATCA  I10I0J1aM,
riapa’siie/iorpaMM. CJIeZIOBaTe/IbHO  YeTHIPEXYTOIbHUK
ABCD — napasuiesiorpaMm.
4. AB:5g_3=21-(-1)=2;1-2=-1. BA:3_5=2,-1-1=-2,2-1=
|AB| = /22 +22 + (-1)2=3. L
BA| =/(—2)2+ (-2)2 + 12 = 3.
5. AB: 3_1:2’_1_(_1):0’1_3:_2 CA1—1:0,3—2:1’0—(-1):1
CB:3_(1)=4;-1-1=-2;1-3=-2. CB:1_2=1;3-2=1;-1-(-1) =
0.
AB-CB
cos@ = _—-_ = a . ﬁ
|AB| - |CB| cosg =

~ 2-(—4)+0-0+(-2)-2 [CA| - [CB|
J22+02+(_2)2.\/42+(_2)2_|_(_2 _ 0-(-1)+1-1+1-0
12 3 3 VOZ+12+12-/(-1)2+ 1240

8v3 2v3 2 =5=¢=60°.

Pazgen 4. «OcHOBEI TpUroHoMeTpun. TpuroHoMerpudeckue QVHKITMH»,

TeopeTnuecKkue BOIPOCHI.
1. Omnpepenenue cuHyca, KOCUHYCa, TAHIe€HCA U KOTaHTeHCa.
2. 3HakKu CHMHYCa, KOCUHYCa, TaHI'eHCa U KOTaHIeHCa 10 YeTBepTsM.
3. 3aBUCUMOCTb MeX[y CHHYCOM, KOCMHYCOM, TaH['€HCOM M KOTaHI€HCOM OJHOr'0 U TOro
JKe yria.
4. ®opMyJibl IIpUBeIeHNUs.
CuHHyC, KOCUHYC, TAHI€HC CyMMBI ¥ Pa3HOCTH /IBYX YIJIOB.

o
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CHHyC 1 KOCMHYC JBOWHOIO yria.

O6nacTb oripe/ie/ieHUsT U MHOYKECTBO 3HaueHW (DyHKIIHH.
[Tpocretfimivie TpUroHOMeTpUUeCKre YpaBHEHUsI.
PerieHre TPUrOHOMeTPUUECKUX YPaBHEHHUH

LN

IlpakTHueckass pabora «IIpeoOpa3oBaHusi TPOCTEHIIMX TPHUTOHOMETPHYECKHX
BbIPa)KeHUM».

! o e (355 275)
COSUA = —— - .
1. Haiigure (8 % ecrm V10 y 2

. 242 (375 )
SINQL = ——— (€ 21 ).
u

- >
. Haligure 3¢08Q, ecymy 3 2
. Haiigure SIN O, ecyyy COS UL = 0,6 yn <a<2m.

— 43 cos(—750°).

o] o]

. Haiizure snauerve seipaerus O (g 17 - tg 107"
. o] o]
6.Haiizure 3nauenvie sripakerns: 128101507 - cos 1207,

. HalijuTe 3HaueHue BelpakeHUs

U1 & W N

7. Haiigure 24 €08 20, ey Sino = —0,2.
8.Haiigure — 47 cos2a, ecq cos o = —0,4.
9. Haiizure S10 201, ecpy COs @ = 0, 6y < a < 2m.

9 9
v/50cos? ?n — /50sin? ?n

10.Haiigute 3HaueHUe BbIpaXKeHUsI

IIpakTnueckas pabora «PemieHne TPUrOHOMEeTPUUECKHUX YPaBHeHUI».

1. Pemtuthb ypaBHeHHUA:

1 x

2. PeliuTh ypaBHeHMs, YIIPOCTHB JIeBYI0 W/ NPaBYI0 4YacThb:

cos (2w — x) + sin (E—Fx):w@ cos?x —sinZx =2

a) 2 6) 2
T . . T

cosxcos——sinxsin—-=1
B) 4 4 r
3. PeluuTh ypaBHeHMsI, C/ie/IaB MO/CTAaHOBKY:
a)2 sinx—5sinx—3=0 6)2 cos’x +5sinx—4=0
B)c052x—|—5cosx=2 F)Ztg:h::—l—Zuctg;lu::=5
4. PEI.HI/ITI: ypaBHEHI/IH METOAOM pa3ﬂ0)KEHI/IH Ha MHO>XUTeJ/IN:
a)sinx—l—Ssian:{] 6)2c052x—?c05x={]

g (2sinx — V2)(2cosx +1)=0
5. PeliMTh ypaBHeHHs, UCII0/IB3YS OAHOPO/JHOCTD:

a)sinx—vﬁcns:k::{]
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6)sin2x—35inxcnsx+2coszx={]

B)v@sinxcosx—ksinz,}:: 0

Pa3pgen 5.IIpousBogHast pyHKI[UM, ee IPUMeHEHHe.

TeopeTnyeckue BOIpPOChI

1.I1Ipoposkure onpefenenve «[IporusBogHas-3To....»

2.PackpoiiTe reoMeTpUueCKUI CMbIC/T TTPOMU3BOHOM.

3.Packpoiite puzrueckuii CMbIC/T TIPOM3BOHOM.

4.YeMy paBHa MPOM3BO/IHAsl CTETIEHHOW M JIMHEMHOW (PYHKITUU.

5.UeMy paBHa Mpou3BO/Has POM3BeeHUs?

6.Uemy paBHa MPOU3BO/HAs C/I0)KHOM (YHKLIAN?

7 I1pou3sBojHbIe 3/1eMeHTapHbIX (PYHKIMI

8.ITpu3HaK Bo3pacTaHusl, yObIBaHUS PYHKLIUH

9.CraiioHapHble TOUKHU.

10.KpuTuueckrie TOUKH.

11.AnropyutM HaxOKJeHUsI TOUeK IKCTpemMyMma.

12.AnropuT™ HaxXO0>KZieHHs1 HaubOJIbIlIeT0 U HaUMeHbIIero 3HaueHus1 GyHKLIMU Ha OTpe3Ke.
13.Anroput™ ucciieloBaHUs 1 IOCTPOeHKs Tpaduka (PyHKLMU C TIOMOLLbIO TIPOU3BOHOM.

IlpakTHueckasi padora

2
1. MaTepuasnbHasg TOUYKAa [BWXKETCS TIPSIMOJIMHEMHO T10 3aKOHY x(t) =617 — 48t + 17
(rhe x — paccTossHMe OT TOUKM OTCUeTa B MeTpax,t — BpeMsl B CeKyHJaX, M3MepeHHoe C
Hayvasa JiBrkeHus ). Halijure ee ckopocTh (B M/C) B MOMEHT BpeMeHHU t = 9 c.
2. Ha pucyHke wu3o0paxéH rpaduk ¢GyHKIMM y=f(x) 1 KacareibHasi K HeMy B TOYKe C
abcruccoit xo. HaliuTe 3HaueHye pou3BOJHON (BYHKIIWH f(X) B TOUKE Xo.
oy

ol
3. Ha pucyske nu3o6paxéH rpaduk > — f (x) — MPOM3BOJHON GYHKLIUU f (x), omnpe/ieIeHHOU

Ha uHTepBase (—8; 3). B kakoi Touke oTpe3ka [—3; 2] pyHKUUA J(x) TIpUHUMaeT Haubosiblilee
3HaueHue?
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4. Ha pucyHke n3obpaxeH rpaduk Nmpou3BOAHOW (QyHKIMH f(X), orpefesieHHOW Ha WHTepBase
(—8; 4). B kakoii Touke otpe3ka [—7; —3] f(X) npuHMMaeT HavMeHblllee 3HaueHe?

oy

C A =

2T

K

oo 4 X

5. Haiijute Touky MakcumMyMa (yHKLIMN y

6. Hatigute HanOo/bIIIee 3HaUeHWe (PyHKIIUN y

OtBeTbI:1)60;2)2;3)-3;4)-7;5)-4,6)6

Ipakmuueckas paboma
«[IPOU3BO/JHAA U EE [IPUMEHEHUE»

X —48x+17.
= x> —3x+4

Ha OTpe3sKe [—2:0].

Bapuanm 1

Bapuaum 2

2

ax- x
x-7
JIBIDKETCST ~ TI0  3aKOHY
x(t)=t-2¢ +5 (x — B MeTpax, t — B
CeKyHJax). Hatvigute ckopocTh u
yCKOpeHHe Tesa uepe3 2C MOC/e Haudasaa
JBYDKEHUSI.
3. Uccnegosath QyHKIMIO f(X)= X° + 7X —
4 Ha MOHOTOHHOCTb U SKCTPEMYMBbI.
4. Hatitu HaubGosblllee W HauMeHbIIlee
3HaueHus pyHKIMM  f(x)= x-6X°  Ha
otpe3ke [-2;5].
5. CocraBbTe ypaBHeHMe KacaTelbHOU K
rpaduky GyHKIMU f(X)= x°+ 2X B TOUKe

1. PemuTh HepaBeHCTBO

2. Teno

12x- x

<0.
5- x

1. PemnTh HepaBeHCTBO

3

2. Teno BWKeTCS MO 3aKOHY x( t)::t3 + 6t-1

(x — B MeTpax, t— B CeKyHZax). Hatigure
CKOpOCTb M YCKOpeHHUe TeJia uepe3 5C rocjie Hayasaa
JIBYDKEHUSI.

3. UccnenoBats GyHkipo  f(x)=10 — 4x - x° Ha
MOHOTOHHOCTh U 9KCTPEMYMBI.

4. HavitTn Haubonblllee U HavMeHbIIlee 3HAYeHUs

byskupu  f(x)= % X>- X

otpeske [0;4].
5. CocTaBbTe ypaBHEHHe KacaTe/lbHOW K rpaduky

Hd
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Xo=1. byukimm  f(x)= x’-3x+2 B TOUKe X,=1
OTBEThI
Ne 3a0aHus Bapuanm BapuaHm
1 2
1 [0; 5 19(7; ) (oei0]15:12)
2 dm/c; 8m/c? 31m/c; 10m/c?
3 f | Ha x € (-00;-3,5), f 1 Ha X € (-00;-2),
f 1 Ha x€ (-3,5; o) f | Ha x€ (-2; o)
x=-3,5 mouka min X=-2 mouyka max
4 Ymax=0;  Ymin=-32 2., - 2.
[_2;5][_2;5] ymax 3 ymm 3 E]
[0;4][0;4]
5 y=4x-1 y =1-5x
Paznen 6. MHOrorpaHHWKHY U Te1a BPAIEHW A,
ITpakmuueckas paboma
«MHOI'OI'PAHHVKH.ITpr3ma»
Bapuanm 1 Bapuanm 2
1. [aiiTe onpefiesieHye NPsSIMOM MPU3MBI.
2. Yro Takoe mapaJiiesernures? 1. [aliTe  oripefiesieHWe  TIPaBUIbLHOM
3. UTo Takoe MHOIOrpaHHUK? TIPU3MBL.
4. 3apava: Y napasuienenuvreza TPU rpaHA 2. Yro Takoe Ky0?
UMeIOT miowazu 2m%, 4 m’u 5 M. Yemy 3. Uem gBisieTcss TOYKa IlepecevueHust
paBHa ToJTHast TIOBEPXHOCTH JiMaroHasiel napasuienenurnesa?
rapasuienenureza? 4. 3apaua: Y napasuienenurneza Tpy I'paHu
5. 3agava: OcHoBaHKMe THMpPaMHIbI — UMeIOT o 3 M, 6 M° u 7 M.
MPSIMOYTOJIBHUK CO CTOpOHamMu 9 u 12 UeMy paBHa T10J/iHasg TIOBEPXHOCThb
cMm, Bce OOKOBBIe pébpa paBHBI 12,5 M. Trapa’suiesienure/a’?
Haiigute 06bEM upaMuzibl. 5. 3agaua: BokoBble péOpa HaAK/JIOHHOMN
TpPeyrojibHOW MpU3Mbl paBHbI 15 M, a
PacCTOSTHUSI MEXAY COJep>KallliMU UX
rapasuieslbHbIMU TIPIMbIMU 26 M, 25 M
u 17 m. Haiiute 06BEM MTPU3MBI.
«MHOI'OI'PAHHUKMU .ITlupamuga»
Bapuaum 1 Bapuaum 2
1. [laWite  ompejeneHWe  TPaBUIbHOU 1. [lawre orpeziesieHue arodeMbl
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MMpaMUJbI.

2. Kakoii MHOrorpaHHUK Ha3bIBaeTCs
TIpaBUJIbHBIM?

3. Uro Takoe JIMHeWHble  pa3Mepbl
NIPSIMOYTO/IBHOT'O TIapasuiesienunesa’?

4. 3apgavya: V3MepeHus MpSAMOYTOJIbHOIO
napasuienenunega 15 m, 50 m u 36 m.
Haiimute pebpo paBHOBENMKOTO eMy
Kyba.

5. 3agaua:BricoTa TpaBUJIbHOM
YeTbIPEXYT0JIbHOU MUpaMuZbl paBHa 7/
CM, a CTOpOHa OCHOBaHUA 8 cMm.
Haiigute 60koBOE pebpo.

TIPaBU/IbLHOM NMUPaMU/IbI.

Kakoli mnapannenenumnes Ha3bIBaeTCs
MIPSIMOYTOJIbHBIM?

Yemy paBHa OOKOBasi TIOBEPXHOCTh
NIPSIMOM TIPU3MBI?

3apaua:Haiigure JIaroHasIu
MPSIMOYTOJILHOTO Tapasiesienumnesa mno
TpéM ero usmepenusim: 2 cm, 3 cMm, 6
CM.

3agava: OcHOBaHME TIMpaMUIbI —
MIPSIMOYTOJIbHUK CO CTOPOHaMH 6 cM U
8 cm. Kaxmoe 0OokoBoe pebpo
nvpamu/pl paBHo 13 cm. Belunciure
BBICOTY NTMPaMU/bI.

ITpakmuueckas paboma

«TEJIA BPAITIEHWA»
I BapuanT II BapuaHT
1.daiite onpejieneHue LWATMHADPA. [Havite onpejie/ieHUe KOHYyCa.

Hapucyiite UUWIMHAD, YKaXWTe  €ro
00pa3yrolyto, pajuyC 1 0CeBOe CeYeHHe.
2.Kakoii KOHyC Ha3blBaeTCsi MpPSIMBbIM?
Cpenatb pUCYHOK.

3.Kakas MJI0OCKOCTh Ha3bIBaeTCs
JameTpanbHOM IUIOCKOCTBRO Imapa? 4Yrto
Takoe 60/b110M Kpyr? Crenarb pUCyHOK.
4.3amaua: Kyua 1mjeOHs uMeeT KOHUYECKYIO

dopMy, paguyc OCHOBaHMs KOTOpOH 4 M , a
obpasytorias 5 M. Hatigure 00bEM 111e0HS.

5.3ajava: Haiitu niomjap ceyeHus Liapa
pajuycom 25 M TVIOCKOCTBIO,
rpoBeiéHHOW Ha paccrosinud 20 cMm oT

Hapucyiite KOHyC, yKaXuTe ero
o0pa3yroIyr, paguyC, BBICOTY U
OCeBOe CeueHHe.

Kakol nynmHAp Ha3bIBaeTCsl MPSIMbIM?
CpenaTb pUCYHOK.

Kakas TIIJIOCKOCTh Ha3bIBAeTCs
KacatesbHoM K 1mapy?  CpenaTb
PUCYHOK.

3agaua:O6BEM I11apa paBeH 2881 (p,

Havigyte niomjazie NOBEPXHOCTH LIapa.
3apava: [Tnomanb OoKoBOM

MIOBEPXHOCTH KOHyca paBHa 15" cm?, a

eHTpa 111apa.
HEHTp P IIOIAb €ro OCHOBaHWA Ha 67 cm’

MeHbIlle. Haliiute 06b6M KOHyCa.

Pazpen 7Z.Ileproo6pa3Han GyHKIMA, ee IPUMeHEHHE,

TeopeTuyeckrie BOIPOCHI:

1TTpomosmkuTe oripeesieHre «DyHKIUS Ha3bIBAeTCs TIePBO0OPa3HOM---«
2.PackpoiTe reomeTpuueCKUi CMbIC/I OIIpe/ie/IeHHOTO UHTerparia.
3.IlpomomxuTe onpefenenre « KpuBosvHelHas TpamneLus-3To—
4.Chopmynupyiite dhopmyny HeroToHa-JIeiibHuUIa

5.B uem 3ak/rouaeTcst oOIMiA BH/| BCeX MepBOOOPa3HBIX?
6.ITepeunicivTe npaBu/ia BEIYMC/IEHNUS MHTErPasioB.
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I BapuanT

II BapuanTt

1HaiiTi o0OUMI BUJ TepBOOOpPa3HbIX /s
byHKIMN

A)f(x)= 4sin x + cos3x ;

6) f(x)= x>+ 2x.

2. Hatiti nepBooOpa3Hyro GyHKImU  f(x)=5x
+ x°, rpad¥K KOTOpO# NIPOXOJUT yepe3

TOuKy (1,;3).
2
3.BBIuMCIUTG UHTETpan X’ +x)dx.
4. Bblunc/iuTh IJI0LAlb ¢burypel,
OrpPaHUYEHHOM JIMHUAMU  y = 3-X U
y = - X +2x+3.

1.HaiiTi o0Ouuii BUA TIepBOOOpA3HBbIX /IS

dbyHKIN

a) f(x)= 3cos x + sindx;

0) f(x)= x>+ x°.

2. Haiiti nepsooGpa3snyro GyHkuuu  f(x)=3x’-
5, rpadviKk KOTOpPOH  TIPOXOJMUT uepes
Touky (2;10).

1
3. Beruncmuts uHTErpan 0 X +2x)dx
4. BblunciuTh IIOLAAb ¢burypsl,

OrpaHUYeHHOU UHUSAMU Yy = 3+2x U
y = x*-2x+3.

Pazgen 8 Creneny ¥ KopHH. CteneHHasa QyHKIMA.,

TeopeTuueckuie BOMPOCHI:
1). JaTb onipefiesieHre cTeneHHOW (QyHKLUU

2). laTb ornpeziesieHre UppaLOHalIbHbBIX yPaBHEHUH.
3). 3anucaTh aJrOpUTM pellleHUs] UppaljiOHa/IbHbIX YPaBHEHUMN U HepaBeHCTB.

I BapuanT

II BapuaHT

1. Tloctpouth rpadmk QYHKIUM W HaAWUTH
2

YTk

00D

1. Tloctpouth rpaduK QYHKIUM W HaAWUTH
00d:y =x*

2. Pernthb ypaBHeHHe:V3 —X = 2

2. Pemmth ypaBHeHue: VX — 2 = 5

3. PewwTs ypasHenue: VX — 3 =5

3. Peumts ypaBHeHI/IEISVK —-17=2

4. PernTh HepaBeHCTBO:V3X — 5 < 5

4. Peuthb HepaBEHCTBO:m >4

5. Pellinth HepaBeHCTBO:
V3+2x=vVx+1

5. Pellinth HepaBeHCTBO:
V3—-x<+3x-5

Paznen 9.0TokazarenbHad QVHKIIUA

TEOPETI/IHECKI/IE BOIIPOCHI:

1). JaTb onpeiesieHre TIOKa3aTe/IbHON (QYHKIMH.
2). 3amnuicaTh C/ie[ICTBUe , IPUMeHsieMoe TPU PellieHUH MoKa3aTeTbHbIX YPaBHeHUM.
3). 3amucaTb TeopeMy W (CJIe[iICTBUe , TIpPUMeHsieMble TIPU PpeIIeHHWH T[10Ka3aTelbHbIX

HepaBeHCTB.

| I BapuaHT

| 11 BapuaHT
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1. Tloctpouth Tpapuk ¢YHKLUMU M 3amnucaTh
ero cBoicrBa:y=4*

1. Tloctpouth Tpapuk (YHKLUMU M 3amnucaTh

1 4
€ro CBOWCTBA: y=(4)

() =5
2.Pelmrs ypaBHeHue: \3 81

33X

2. PemuuTh ypaBHEHHME: =27

3. Peluts ypaBHeHue:

645 — 8 —56 =0

3. Pelnth ypaBHeHue:

16" —17-4"+16 =0

. +3 +1
4'3 P_’emmb HEPABEHCTBO: | 4 permth HepaBeHCTBO: 2570 2% =12
2 X+2_23X 2 < 30
2x*-18
E)ZXZ—BX > ? 5. PelluTh HEPABEHCTRO: D <1
5. PernTh HepaBeHCTBO: 9 7

6.Pelnts cucrtemy:
X—y=2
{3X+3’ = 27

6. Peluuts cucremy:
{x + 2y =3
3¥¥ =81

Pazpen 10./Torapu¢gmer/Iorapugmvudeckas QyHKIUA

Teopetruueckue BOIPOCHL.

1.CBoiicTBa Jiorapu(mos.

2.0npepenenve gorapupmMuueckoil (yHKLMU.
3.Crioco0bb! pellieHUs! ypaBHEeHUM U HepaBeHCTB.

CsoiicTBa 1orapu¢gMoB

I BapuaHT II BapuaHT
L. log,81 1. log, L
5 1 25
. 108, —
84 16
2. log,, 11
3. loge13

4. log,log,9

lg125

g5

6. log,12- log,3+log,9

7. 2log,6+log, %- log, 35

®

9

log.6+log. 4+log. —

2 83 2 4
9. 2log, 27- log,81- 2log 18

10. 2log, 8 +log, i—:- log, 25

3. log;log., 2

4. log. 625
lg27
g3
6. log,10 +1log. 50 - log. 4

~J

2
. log45+log425+log4E

8.3log, 4 +log, 1—2- log, 15

9. 2log,16- log, 64 - 2log,18
10. 2log, 8- log, 3+log, 12

«Jlorapupmuueckas pyHKIus, ee CBoMCTBa U rpaduk»
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I BapuaHT

11 BapuaHT

1) Iloctpouts rpaduku ¢yHKIUM y=logX,
1
y=log 2 x
2) IlpuBectn 3 mnpuMepa Bo3pacTaroleit
sorapudmMuueckon (QyHKLUU

3) IlpuBectu 3 mipumepa yObiBaroIei
norapuMuueckoi GyHKIUU

4) CxemaThuecku u300pa3uTb rpaduku
dynkumit y =logg x,y =log, 4 x

5) Haiiti obnacts orpegenenus: GpyHKIUN

y=logs(x* + 4x — 5)

1) Iloctpouts rpaduku ¢GyHKIUM y=logX,
1
y=log 2 x
2) TlpuBectn 3 mipuMepa BoO3pacTarollei
norapudmMuueckon (QyHKLUU

3) IlpuBectu 3 mnpumepa yObiBarolei
norapuMuueckoi GyHKLIUU

4) CxemaTtuyecKu H300pasuTh
byHkmit ¥ =logy x, y =log, x

rpaduku

5) Haiitu obnacth onpeaeseHust GyHKIUH

y = logo(x* = 7x +12)

«JlorapupMmuyeckre ypaBHeHHA»

I BapuaHT

I1 BapuaHT

Pewnte ypaBHeHue:
1) log,@x-11)=2;
2) log,0x- 7)=0;
log, Bx+12)=-1.

3) L ;
4) log,(6- 4x)=2;
5) logl(x+5)=-3

6) log33 (x2 —6x+17)=2

7) log, Bx +2) =log, (x +4)
8) logos(— x? +5x +7)=10g0,3(10x- 7)
9)log; x- 4log, x +3 =0
10) log,(x-2) +log,(x-3)=1

Pewmre ypaBHeHue:
1) log,Bx- 2)=3;
2) log,(4x-10)=2;
log, @x+16)=-2

3) .
4) log, G- 2x)=1;
5) log, (x- 4)=-3

2
6) logs (x? — 11x + 43)-,
7)10g2(4— x)=log, (- 2x)
8) logo’z(— x> +4x+5) =log,, ¢ x-31
9)log; x- 6log, x+8 =0
10) In(x+4)- In(x- 3)=In8

1.TTpogomkute onpezenieHne «CiyuaitHoe cOObITHE-3TO

2.TlpuBeuTe IPUMeEp JOCTOBEPHOTO COOBITHS.

3.IlpuBesuTe MprMep HEBO3MOYKHOTO COOBITHSI.

4.ITpojo/mkuTe orpeziesieHre «BeposTHOCTb C/TyYaifHOTO COOBITHSI-3TO. .. »
5.CchopMymnpyiiTe NpaBU/IO YMHOXEHHsI BePOSITHOCTEN.
6.CdhopmyiupyiiTe NMpaBUI0 YMHOKEHUSI BEPOSITHOCTEM.

7.Kak HaliTu cpefiHee apudMeTHUYeCKOe UMC/I0BOrO psija.

8.Kak HaliTi Me[iuaHy UMC/IOBOTO psijia.

9.KaK BbIUMC/IseTCs pa3Max YAC/IOBOIO psafa
10.[1n4 yero Hy>kHbI AUarpaMMbl,rpapuKH.

11.YT0 n3yuyaeTr cTaTUCTHKA.
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12.I1poposkute ornpefienenve «[lepectaHOBKU-3TO....»
13. IIpogosmkute onpefeseHve «Pa3meleHus-3To....»
14. TIpoposokute onpeeneHre « CoueTaHus-3To. ...»

1.TTIpogomkute onpezeneHne «CiyuaiiHoe cOObITHE-3TO. . .... IIpuBeauTe nipumep.
2.TlpuBeuTe PUMep JOCTOBEPHOTO COOBITHS.

3.IlpuBeanTe TIPUMEP HEBO3MOKHOTO COOBITHS.

4.ITpojo/mkuTe orpefiesieHre «BeposTHOCTb C/Ty4aifHOTO COOBITHSI-3TO. .. »
5.CopmynupyiiTe MpaBUIO YMHOXXEHUS] BEPOSITHOCTEA.

6.CopmyupyiiTe MpaBUI0 YMHOXEHUs] BEPOSITHOCTE.

7.Kak HaliTu cpefiHee aprdMeTUUeCKOe YHMCI0BOIO psijia.

8.Kak HaliTh Me[jaHy UMCJIOBOTO psijia.

9.Kak BBIUHC/ISIETCH pa3Max YMCJI0BOro psijia
10.[17151 uero Hy>KHbI JuarpaMMbl,rpaduKy.

11.4YT0 M3yuaeT CcTaTUCTHUKA.

12.I1poposkute onpefienenve «[lepectaHOBKU-3TO....»
13. IIpogosmkute onpegeneHve «Pa3meleHus-3To....»
14. TIpoposokute onpegeneHre « CoueTaHus-3To. ...»

Bapmuanr 1

Bapmuanr 2

1.B ypHe 12 oiMHaKOBBIX I10 pa3Mepam 1
BeCy 111apOB, U3 KOTOPBIX 8 uepHbIX 4 OesbIX.
W3 ypHbI u3BnekaroT ofuH mwap. Kakosa
BEPOATHOCTb TOT'0, UTO U3BJIEYUEHHBIN Il1ap
OKakeTcst 6esibiM?

2.113 600 naygauy B3TBIX AeTanen 12
OKa3a/Mch 6pakKOBaHHBIMHU.

Haiiti yacToTy nosiBieHust pakOBaHHbBIX
JleTasiei.

3.Ha cknaze nmeetcs 50 petanen,
M3rOTOBJIEHHBIX TpeMsi Opurasamu. 13 Hux
25 M3roToBJIeHO nepBou, 15 — BTopou 1 10 —
TpeTbeil. HalTh BepoSITHOCTB TOTO, UTO Ha
cOOpKyY MOCTyMH/A AeTaib, U3rOTOBIeHHAs
BTOPOU W/IM TPeThel OpUrazioi.

4.B oaHol1 ypHe 4 6enbIX U 8 uepHBIX I1APOB,
B ipyroi — 3 6enbix 9 uepHbIX. VI3 KaxK10M
YPHBI BbIHYJ/IU 10 1apy. Halith BepoATHOCTB
TOTO, UTO 00a I1apa OKaXXyTcsi OesTbIMu.

5.B ciyuaiiHOM 3KCnieprMeHTe
CUMMEeTPUYHYIO MOHETY OpocatoT
yeTbIpeXxpl. Haliiute BepOATHOCTB TOrO, YTO
OpeJ1 He BbINaieT HU pasy.

1.B yemrivoHaTe 10 rMMHACTUKe y4acTBYIOT 50
crioprcMeHoK: 24 w3 CIIA, 13 u3 Mekcukuy,
ocrasnbHble — U3 KaHazbl. [1opsiok, B KOTOpoM
BBICTYTAOT TMMHACTKH, onpejiensieTcs
xpebueMm. HaiiuTe BeposSITHOCTb TOTO, UTO
CIOPTCMEHKa, BBICTYTAOLast IePBOU, OKaXKeTCsl
u3 KaHajpl.

2.B cpeguem wu3 1400 camoBbIX HaCOCOB,
MOCTYIUBIIMX B IIpOAaxy, 14 TmOATeKaroT.
Havigute BepoATHOCTb TOro, UTO OJUH
Cly4aiiHO BBIOpAHHBIM [jisT KOHTPOJISI HacoC He
MO/ TeKaeT.

3.0abpuka BBHIMYyCKaeT CyMKU. B cpeaHeM Ha
190 xaueCTBeHHBIX CYMOK MPUXOLUTCS BOCEMb
CYMOK CO CKpBITbIMM Jedektamu. Haiigure
BEPOSITHOCTb TOTO, 4YTO KYIUIEHHasg CyMKa
OKa)KeTCsl KaueCTBeHHOM. Pe3ynbTaT oKpyrivre
[IO COTBIX.

4.B xapmane y ITetu 6b1710 4 MOHETBI 10 Py0JIHO
U 2 MoHeThl 1o 5 py6seit. Ilets, He rszs,
MepeyioKW/ Kakve-TO TPU MOHeTbl B JpYyrou
KapMmaH. Hauaute BeposITHOCTb TOro, 4TO
nATUPYOJieBble  MOHETHI  JieKaT B pasHbIX
KapMaHax.
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5.B iyuaifHOM 3KcriepuMeHTe OpocalT Tpu
urpaibHble KocTH. HalijuTe BeposiTHOCTB TOTO,
YyTO B CyMMe BbINajeT / OUKOB. Pesynbrar
OKPYTJIUTE JI0 COTHIX.

Bapuanr 1

Bapwuanr 2

1MeroTCsl [aHHBIE O pe3yJbTarax
CcAaud  9K3aMeHa [0 MaTeMaTUhKe
TPYIIbI u3 20 CTYZ€HTOB:
5,4,2,4,5,3,4,3,2,5,2,3,2,3,5,4,4,3,4,3.
[MpoaHanu3upyiiTe U TMpe/CTaBbTe
vHbOpMalLMI0 0 pe3y/ibTaTax B BUje
JiMarpaMMBbl.

Ne 2[IpoBenu HECKONBKO W3MepeHWH
cnyvyaiiHOM BenuuuHbl:34; 66; 54; 62;
66; 28; 16; 44; 48; 62. Haiigure
cpegHee  apu(dMeTHUYecKOe  3TOrO
Habopa uucer.

Ne 3lIpoBeny HeCKOJILKO W3MepeHU
Cy4yaliHOW BenuuuHbl:19; 27; 24; 24;
28. Haiigure MeamaHy 3Toro Habopa
yuCesnl.

Ne4 TIpoBenu HeCKOJIbKO W3MepeHU
cnyvyariHou BenmumHbl: 1000;  1200;
1300; 1900; 1600; 500; 500;1700;
1000; 1000. Haiigure mony 3TOrO
Habopa uucer.

Ne 53a 9 ner nokasarenu
pOXKIaeMOCTH JeTell B JiepeBHe:8; 4;
3; 6; 10; 9; 3; 3; 8. Haunigure cymmy
Cpe/iIHero apubMeTHUeCKOro u
Me/IiaHbl 3TOTO Habopa uKce.

Nel
NmetoTcsi faHHbIe CPAaBHUTEBHOTO aHajv3a WTOTOB
BXO/IHOT'O KOHTPOJISI 10 MaTeMaTHKe:

Yueb. rox | I'pynma | KauectBo | ¥YcneBaeMocThb
%
2021-2022 | 110 4,8 19
130 12,5 37,5
140 9 22,7
umoz2o 8,77 26,4
2022-2023 | 180 3,4 37,9
160 11,1 18,5
umozo 7,25 28,2

[MpoaHanu3upyiiTe W MpeAcTaBbTe HWHPOPMALMIO O
KauecTBe U yCIIeBaeMOCTU B BUJIE JMarpaMMBbl.
2[IpoBeii  HECKOJIBKO  U3MEPeHWH  C/lydyaliHOU
BesmuuHbl: 800; 2000; 1400; 1400; 900. Hatigute
cpefiHee apudMeTUUeCcKoe 3TOro Habopa uncest.

Ne 3lIpoBenu HeCKO/JBKO U3MepeHHUW C/Iy4alHOU
BeMuMHbBI:15; 22; 22; 10; 23; 16; 10; 17. Haiigure
Me/laHy 3Toro Habopa uuces.

Ne 4llpoBenn HeECKOJBKO H3MepeHUM C/1y4yailHOoMN
BeslMuuHbI:28; 20; 26; 20; 12; 26; 48; 32; 20. Haligure
MOy 3Toro Habopa uuces.

Ne 5Ckopocth 10 aBTOMOOW/IEH, MPOE3KABIIUX Yepe3
riepeKpécTok coctaBuia (km/u): 36; 40; 30; 58; 68; 37;
61; 53; 41; 36. Haiiautre pa3HOCTb CpegHEro
apr(MeTHUeCKOro U MOZBI 3TOro Habopa uucert.

3aueT C OI|eHKO! 110 yueOHOH AUCIUITUHE

3a 1 cemecTtp Ha 6a3e 0CHOBHOTO 0011[eT0 0Opa3oBaHus

Bapuanr I

a
1. HaiiuTe 3HaueHue BbipakeHus 1:

3

2 5
—- bz] anazg,b=—€,c=0,6.
C

2. IlpecTaBbTe OOLIKHOBEHHYIO APO0OD ; B BU/Ie IeCATUYHOMN TIepUOANUeCKOM Ipo0H.

%
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3. Hucno 0,000314 npencraBbTe B CTaHAAPTHOM BUJIE.
4. Haiipure ripousBesienue urcen a = 5,4 u b = 0,2468101... ¢ TOUHOCTBIO 10 /1€CSATHIX.

5. Onpesienute X, ec 108, X == 2

6. Pemuute ypaBHeHMe: /x +2 =3;
7. Pemute ypaBHeHue: 5* = 125;

log.5
52° | log.0,2
g. logaT
9. Pemiite HepaBeHCTBO:  logy(x-1)> 3;
10.
Bapuanr I
1 4

1. Haiigure 3HaueHue BoIpakeHus 1: (a’— - )npua = 5> b= —5,C= 1,6

4

2. IlpepcTaBbTe OOLIKHOBEHHYIO APOOH ; B BUJIe JIeCATUYHOM MePUOINYeCKOl pOOH.

3. Hucno 0,0000271 npeacTaBbTe B CTaHJAaPTHOM BUJE.
4. Hatigute ripou3Besienre urcen a = 3,2 u b = 0,02345202...c TOYHOCTBIO 10 COTHIX.

5. Onpesienute X, e 108, X == 1:

6. Pemuute ypaBHeHHe: /12 +3x =2 ;
7. Pemmute ypaBHenue: 3* = 81;

=log. 8
g. U "

9. PemuTe HEpaBEHCTRBO:
10.

logs (5 -2x) < 1;

3a/laHue OTtBeThI OTBeThI bannbl
1BapuaHT 2BapUaHT
1 2,4; 4/3 ; 1
2 0,428571; 0,571428; 1
3 3,14 -10%; 2,71 -10%; 1
4 1,3; 0,8; 1
5 1/49; 1/3; 1
6 7; 8 1
3
7 3; 4; 1
8 0. 4. 1
9 (9’ OO) (0,2,5) 1
10
OtmeTKka Yucsio 6a/110B, He00X0UMOeE /ISl TOTyYeHHs 0TMEeTKH
« 5» (oTIMuHO) 10
« 4» (xopo1110) 9-8
« 3» (YA0BJIETBOPUTENIBHO) 7-6
« 2 « (Hey/1I0BJIETBOPUTE/IHHO) MeHee 6
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3aaHus /15 IPOBe/IeHUS MPOME)XYTOYHON aTTeCTalMy Mo y4eOHOU JUCIUILIHHE B (hopme
JK3aMeHa

3aganue 1 (mpakTH4yeckKoe)
TekcT 3aganus: BoINoHUTE 9K3aMeHAlMOHHY0 paboTy

1 BapuaHT

1 B mauke 500 uctoB bymaru ¢opmata A4. 3a Hezmento B oduce pacxoayercs 1800 mcToB.
Kakoe HavMeHbIIIee KOJTMUECTBO TTauek OyMaru Hy>KHO KYTTUTb B 0(uC Ha 6 HeJie/Tb?

2.AHaHachel ctosiT 85 py6. 3a mTyKy. Kakoe MakcMMabHOe YMC/I0 aHAHACOB MOYKHO KYTTUTh Ha
500 py®6., ecnmu ux 11eHa cHU3UTCS Ha 20%°?

3.Mara3suH 3aKyriaeT 1[BeTOYHbIe TOPIIKHK 10 ONMTOBOM IjeHe 120 py0bsieif 3a MWITYKy W TIPOZAeT C
HaueHKo 20%. Kakoe HaubosbIllee YncI0 TaKUX TOPIIKOB MOXKHO KYTTMTh B 3TOM Mara3uHe Ha
1000 py6mei?

4. KnveHT XOueT apeH/j0BaTh aBTOMOOM/Ib Ha 2 CYTOK Jijis TIO€3/JKH TPOTshKeHHOCThIo 400 kM. B
Tabsuile TIpUBeJieHbl XapaKTePUCTUKK TpeX aBTOMOOWIel W CTOMMOCTb apeH[pl. I[loMuUMO
apeH/Ibl K/IMEeHT 00s13aH OT/IaTUTh TOTUIMBO [i/isi aBTOMOOW/ISI Ha BCIO TIoe37Ky. LleHa fu3enbHOTO
torymBa — 19 py6 3a iutp, 6eHsuHa — 23 py6 3a uTp, raza— 16 py06 3a mutp. Kakyro cymmy B
pyOJISIX 3aM/IaTUT KJMEHT 3a apeH 1y ¥ TOTUIMBO, eC/TH BhIOEpeT caMblii [ellIeBbIid BapUaHT?

Avtovioturs | Tonmumo | PRCSCATORAA | Apesatan wata
A Hwv3enbHoe | 5 3900
b bensuH 11 3100
B a3 15 3000

o . _ 1—4x __
5.Pernite ypaBHeHMe §—x=5.62 =32. 7logs(—2x—7) =3.
8.Ha Tapenke siexxar ojHaKOBble Ha BUJ MUPOXKHU: 4 C MICOM, 8 C KamyCTOM U 3 C BUIIHEM.

ITetss BbIOMpaeT Hayraji OAWH THUPOXOK. HaliuTe BepOSTHOCTH TOTO, UTO S3TOT ITUPOXKOK
OKayKeTCs C BUIITHEH.

9.HaiiguTe 3HaueHHe BbIpaXKeHUS logs0,2+ log0,54'
10. YcraHoBUTe COOTBETCTBHE MEX[y HepaBeHCTBAMU U MHOXKeCTBAMU WX pelIeHUSMHU.
HEPABEHCTBA

1 x—3
>0 L, <0
ay G=2)(x=3)7 53 >3 plogx>1 pyx 2
PEIIIEHUA

1) : = 3) < -
2 X 2 3 x
2) . = 4) 5 _
3 x 2 3 x

11.0cHoBaHMeM NTUPaMU/IbI SIB/ISIETCS TIPSIMOYTOIBHUK O cTopoHamu 3 U 5. Ee o6bem pagsen 80.
HaligyTe BbICOTY 3TOM NMUpaMU/IbI.
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12.AkBapuyM nmeeT (HopMy NPSIMOYTOILHOTO Tapasuiesienunesa ¢ pasmepamu 80 cm x 30 cm X
40 cm. CKONBKO JTUTPOB cOCTaBjisieT 00BEM akBapuyma? B ogHoMm siutpe 1000 Kyb6uueckux

CaHTUMETDOB.

1
x(t) = =>+2

13.MarepuanbHasg TOYKa [BW)KETCSd MPSIMOJMHEWHO TI0 3aKOHY 2 (roe x —
paccTossHUe OT TOYKM OTCYeTa B MeTpax, t— BpeMs B CeKyH/JaxX, W3MepeHHOe C Hauasa
nBkeHus ). Haliute ee ckopocTh (B M/C) B MOMEHT BpeMeHH t =4 C.

~ .
14 Pemmre Hepasencteo 0° — 125 7 5% —25
1.5 a) Pemmre ypasnenue COS 2% + 3 sin(—x) — 2= 0.6) yxaxure kopuu s10ro ypassenus,

TIpUHaZyieXalue oTpe3Ky [

2 BapuaHT

2

3
—n;3n].

1. B mauke 500 sivcToB 6ymaru ¢opmara A4. 3a Hefento B oduce pacxoayetcs 1300 mucTos.
Kakoe HavMeHbIIIee KOJTMUECTBO Nauek OyMaru Hy’>KHO KyTUTb B o¢ucC Ha 6 HeJje/b?

2. CronMocTh Tpoe3/ia B MapIIpyTHOM TakcH coctaBisieT 20 pyb. Kakoe Haubosbliee umncsio
TI0e37I0K MOYKHO Oy/leT COBepIIMTh B 3TOM MapIIPyTHOM Takcu Ha 150 pyO0., ecsu 1jeHa mipoe3za
cHu3urcsd Ha 10%?
3.Mara3uH 3aKkyraeT [[BETOUHbIE TOPILIKK M0 onToBOW IjeHe 90 py0Gsiei 3a MTYKy U MpoJaeT C
HatleHKol 15%. Kakoe HaunboJiblliee YKCI0 TaKWX TOPIIKOB MOXKHO KYTUTh B 3TOM MarasuHe Ha

700 pybeii?

4.CtpouTe/bHbIN MOAPSTUYMK TUIAHUPYeT KynuTh 20 TOHH 00JTMLIOBOYHOTO KUPIMYA Y OJHOTO W3
TPEX mocTaBIMKOB. OAWH KUpIWY BecuT SKr. Bo ckonbko pybseil oboipércsi Hanbosee
JIeIIEBbIM BapHUAHT TIOKYTIKY C YUETOM JIOCTaBKU?

ITocTaBIMK Iena kuprnua | Croumocts CnenuanbHble yC/I0BUS
= (py6.3a 1 mr.) |aocraBkHu (pPy0.1) n y
A 19 3000 Her
5 18 5000 IocraBka becriyiaTHasi, €C/i CyMMa
3aka3a npesbimaet 50 000 py6steit
[Tpu 3aKa3e ToBapa Ha CyMMY CBhIIIIe
B 16 6500 50 000 py6se#i ckuzika Ha JocTaBKy 50%

/ _ 5+x
5.Haiite KopeHb ypaBHEeHUsI —32-x=2. 6.3 =27. 7logz(—2—x) =2.
8. B smuke yiexxat o[uHAKOBbIe Ha BUZ, pyuKu: 1 KpacHas, 8 uepHbIX U 6 cuHUX. Bacst BeiOMpaeT
HayraZi ofHy pyuky. HaliiuTe BepoITHOCTb TOTO, UTO 3Ta pyYKa OKaKeTCsl CUHEH.

9.Haiizure 3nauenye poipaxenns 102380 —logg1,25
10. YcraHoBUTe COOTBETCTBHE MeX[y HepaBeHCTBAMU U MHOXKeCTBAMU WX pelleHUsMU.

X 1
- [ _ O
HEPABEHCTBAA) 102, x>0 527" >2 pgys—7 =0 pxe—1) —
PEIIIEHUSA
| v g 3) - >
} (0 1 X | X
1 x 0 | X

11.0cHOBaHMEM UYeThIPEXYTOIbHOW MHUPAMU/bI SIB/SIETCS MPSIMOYTOJIbHUK CO CTOpOHamMu 6 u 8.
Haiigure BBICOTY 3TOM MUpaMU/bL, ecu eé 00beéM paBeH 60.
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12AkBapuyMm umeeT ¢opMy NPSMOYTOBHOTO Mapasuiesnenuresa ¢ pasmepamu 80 cm X 40 cm X
40 cm. CKONBKO JTUTPOB cOCTaBjisieT 00BEM akBapuyma? B ogHoMm siutpe 1000 Kyb6uueckux
CaHTUMETPOB.

x(1) = Lp +2
13.MarepuanbHasg TOYKa [BWKETCSd MNPSIMOJMHEWHO TI0 3aKOHY 2 (roe x —
paccTossHUe OT TOYKM OTCYeTa B MeTpax, t— BpeMs B CeKyH/JaxX, W3MepeHHOe C Hauasa
nBrkeHus ). Havigure ee ckopocTh (B M/C) B MOMEHT BpeMeHH t =1 C.

~
14.Pemte Hepasencteo 5 — 81~ 31 —9

)
2sin“x —cos(—x) — 1 = 0'6) Harigure

15.a) Pemiute  ypaBHeHHe BCé KODHM  3TOro

]
—7T; — | .
ypaBHeHHUs], IpHHa/ljIekallyie OTpe3Ky { 2 ]

3 BapuaHT

1. B mauke 500 mictoB Gymaru ¢dopmata A4. 3a Heziento B oduce pacxogyetcs 2300 1vcCToB.
Kakoe HavMeHbIIIee KOJTMYEeCTBO TTauek OyMaru Hy>KHO KYTTUTb B 0(UC Ha 5 HeJie/Tb?

2. CrouMocTh Tpoe3zia B MapiipyTHOM Takcu cocrtassieT 50 py6. Kakoe Hambosbiiiee yncio
10e3/10K MO)KHO Oy/ieT COBepILIMTL B 3TOM MapLIPYTHOM Takcu Ha 150 py0., ecsiu 1ieHa ripoe3za
causuTcs Ha 10%7?
3.MarasuH 3aKyraeT 1[BeTOUYHbIe OPIIKU I0 OnToBOM LieHe 90 pybseil 3a WITYKY U MpojjaeT C
HatleHKoW 25%. Kakoe HanbosbIliee 4nc/Io0 TaKUX TOPIIKOB MOXKHO KYITMTh B 3TOM Mara3suHe Ha
700 py6neii?
4.CtpouTenbHbIN MOAPSJUMK TUIaHUPYeT KynuTh 20 TOHH 06/TMLIOBOYHOTO KHUPIHMYA Y OJHOTO U3
TPEX mocTaBIIMKOB. OauH Kupmuy BecuT 4Kr. Bo ckonbko pyOseid obGoigércsi Hanbosee
JelI€BbIM BAPUAHT IMOKYIIKU C YYETOM /JOCTABKU?

ITocTaBIMK Lena kupmiua | Croumocts CnenuanbHble yC/10BUSA
- (py06.3a 1 mr.) |AocraBKM (pPyour) H y
A 19 3000 Her
5 18 5000 IocraBka becryiaTHas1, eC/ii CymMma
3aka3a npeBbimaet 50 000 pybeit
[Tpu 3aka3e ToBapa Ha CyMMY CBbIIlIe
B 16 6500 50 000 py6uneti ckuzika Ha JoctaBKy 50%

_ 1—4x
5.HaiiuTe KopeHb ypaBHeHUsT V16 —dx=2. 6.2 = 32. 7.10g, (x - 3) = 0.
8. B smuke yiexxat o[uHAKOBbIe Ha BUZ, pyuKu: 1 KpacHas, 8 uepHbIX U 6 cuHUX. Bacst BeiOMpaeT
Hayrajl OfHY PyuKy. HalijuTe BepPOSATHOCTb TOTO, UTO 3Ta pyYKa OKa)kKeTCsi YUepHOM

9.HaiiguTe 3HaUeHHe BHIPAYKEHMST logs0,2 +log s4.
10.KaxmomMy 13 4eThIpEX HEpaBEHCTB B JIEBOM CTOJIOIle COOTBETCTBYET OZJHO U3 PellleHud W3
MpaBoOTO CTOJI0LIA. YCTAaHOBUTE COOTBETCTBHE MEX/y HEPaBeHCTBAMU W MHOXECTBaMH UX
pelLIeHUsMH. HEPABEHCTBA

! >0 —x+3 g
A) G—2)&x-3) g >3 plogzx>1 px—2
PEILIEHWA

<0
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1) H > - .
2 x 3 2 3 X

2 - - a4 :
) 5 > )] S o -

11.0cHoBaHMeM TTPaMU/bI SIB/ISIETCS TIPSIMOYTOIBHUK O cTopoHamu 4 u 5. Ee o6bem pasen 80.
HaligyTe BbICOTY 3TOM MUpaMUIbI.

12.AxBapuyM nmeeT (opMy NPSIMOYTO/ILHOTO Mapasuiesienunesa ¢ pasMepamu 50 cm x 30 cm X
40 cM. CKONBKO JIUTPOB COCTaB/sieT 00bEéM akBapuyma? B ogHom mutpe 1000 Ky6uueckux
CaHTUMEeTPOB.

1
2
x(t)=<t"—t+14
13. MarepuasbHasi TOUKa JABWXKeTCS MPSMOJIMHENHO 110 3aKOHY 2 (roe x —
paccTositHMe OT TOUKM OTCueTa B MeTpax, t— BpeMsl B CeKyHJaX, U3MepeHHOe C Hauaja

nBwkenus). Haiigure ee cKopocTs (B M/C) B MOMEHT BpemeHu [ = 3e.

~ .
14.Pewmre HepaseHcteo O — 125 7 5% =25

15.a) Peumte ypasserue COS 2X + 3 sin(—x) —2= 0.6) Ykaure kopru sToro ypaHerus,

3
—n;3rc

TIpUHA/I/Ie)XXallye OTPe3Ky 2

4 BapuaHT

1.B mauke 500 mictoB 6ymaru cdopmatra A4. 3a Hefento B oduce pacxoxayercs 1600 svcToB.
Kakoe HarMeHbIIIee KOJTMUECTBO Tlauek OyMary Hy>KHO KYTTUTb B o¢ucC Ha 6 HeJje/Tb?

2.AHaHachl ctosaT 95 py6. 3a wTyKy. Kakoe MakcMMaibHOe UHC/I0 aHAaHAaCOB MOXKHO KYTHUTh Ha
500 py6., ecm ux eHa cHU3UTCS Ha 20%7?

3.MarasuH 3aKyriaeT L[BeTOYHbIe TOPLIKHK 10 ONTOBOM 1jeHe 120 pybieit 3a IITYKY U TIPOJaeT C
HaueHKoH 20%. Kakoe HanbosbIllee 4nc/I0 TaKUX TOPIIKOB MOXKHO KYITMTH B 3TOM Mara3uHe Ha
1000 py6eit?

4. KiveHT X0ueT apeH/[0BaTh aBTOMOOH/Tb Ha 2 CYTOK /i/Isl TT0e3JKH MpoTshkeHHOCThio 400 kM. B
Tabsuile TIpUBeJileHbl XapaKTePUCTUKK TpexX aBTOMOOWIel M CTOMMOCTb apeH[pbl. IlomMumo
apeH/Ibl K/IMeHT 00s13aH OI/IaTUTh TOTUIMBO [/ aBTOMOOW/ISI Ha BCIO TIoe37Ky. LleHa fn3enbHOTO
torymBa — 19 py6 3a iutp, 6eHsuHa — 23 py6 3a uTp, raza— 16 py6 3a mutp. Kakyro cymmy B
pyOJISIX 3aM/1IaTUT KJAMEHT 3a apeH/y ¥ TOIUIMBO, eC/TH BbIOEpeT caMblii AellieBblii BapHUaHT?

Pacxop,
TOIUIMBA ApeHjiHasi 1j1aTa
AsTomMo0Ous | Tormso (py6. 3a 1
(n ma 100
KM) CYTKH)
A Hu3enbHoe | 5 3900
b Bbensun 11 3100
5 la3 15 3000

/ 1—4x __
5.Peiunre ypaBHeHue §—x=5.¢62 T =32, 7log3(—2x—7) =3.

8.Ha Tapenke siexxar ojHaKOBble Ha BHJ MUPOXKU: 4 C MIACOM, 8 C KalyCTOM U 3 C BUIIHEM.
[Tets BbIOMpaeT Hayraf, OJWH THPOXOK. HalijiTe BepOSITHOCTb TOTO, UYTO 3TOT ITMPO’KOK
OKa)keTCsl C MACOM.

9.Halifute 3HaueHVe BbIpaXKeHUsI logg80 —logg 1,25
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10. YcrtaHoBUTe COOTBETCTBHE MEXAYy HEPABEHCTBAMM W MHOXECTBAMU HX PpeElIeHUAMU.

1
X
) Xy ——>0
HEPABEHCTBA aylog, x>0 527" >2 gyy—1 r)x(x—1)
PELIEHNS
- 3 . = .
1) e s 3) , X
2) > 4 o

1 x 0 I L
11.0cHOBaHMEM UYeThIPEXYTObHOW MHMPAaMU/bI SB/ISETCS MPSIMOYTOJbHUK CO CTOPOHaMH 6 U 5.
Haiigure BBICOTY 3TOM NMUpamMu/bl, eciu eé 00bém paBeH 80.
12AkBapuyM uMeeT (opMy MpsIMOYTOJbHOIO Napasienenunesa ¢ pasmepamu 80 cm X 30 cm X
60 cM. CKOMbKO JUTPOB cocTaBisieT 00béM akBapuyma? B opHom smutpe 1000 KyOmueckumx
CaHTUMETPOB.

1
2
x(t)==t"—t+14
13. MarepuasibHasi TOUKa ABWXKETCS MPSMOJIMHEHHO TI0 3aKOHY 2 (roe x —
paccTosiHue OT TOUKM OTCueTa B MeTpax, t— BpeMsi B CeKyHJaX, U3MepeHHOe C Hauasa
nBwkenns). HaiiguTe ee ckopocTs (B M/C) B MOMeHT BpemeHu [ = 3ec.
13 1
3*—81  3*—9°
14 Pemvite HepaBeHCTBO

.2 -
15.a) Peite  ypaBHeHwUe 2sin”x —cos(—x) —1 = 0'6) Haiigure BCce KOPHHM  3TOrO

3
—m; = | .
ypaBHeHUsl, TIPUHAJIeKalllie 0TPe3Ky { 2

5 BapuaHT

.1.B mauke 500 miuctoB 6ymaru dopmata A4. 3a Hegemo B oduce pacxomayercs 1800 sucToB.
Kakoe HavMeHbIIIee KOJTMUECTBO TTauek OyMaru Hy>KHO KYTTUTb B 0(uC Ha 6 HeJje/Tb?

2.AHaHacel ctosaT 85 pyb. 3a mTyKy. Kakoe MakCcHMMabHOe UHC/I0 aHAaHAaCOB MOXKHO KYTUTh Ha
500 py®6., ecrmu ux 11eHa cHU3UTCS Ha 20%°?

3.Mara3uH 3aKyraeT I[BeTOUHbIe TOPILIKH T10 ONTOBOH 1ieHe 120 py6reit 3a MITYKy | MPOJaeT C
HaueHKoW 20%. Kakoe HanbosbIliee 4ncI0 TaKUX TOPIIKOB MOXKHO KYITMTH B 3TOM Mara3uHe Ha
1000 py6eit?

4. KnveHT X0ueT apeH/10BaTh aBTOMOOM/Ib Ha 2 CYTOK /IS TIO€3/JKH TIPOTshKeHHOCTho 400 kM. B
Tabsulle TIpUBeJieHbl XapaKTePUCTUKK TpeX aBTOMOOWIel M CTOMMOCTb apeH[pl. I[loMuMO
apeH/Ibl K/IMeHT 00s13aH OT/IaTUTh TOTUIMBO [i/is aBTOMOOW/ISI Ha BCIO TIoe37Ky. LleHa fu3enbHOTO
ToruiiBa — 19 py0 3a uTp, 6eH3uHa — 23 py0 3a UTP, Taza— 16 py6 3a utp. Kakyto cymmy B
pyOJISIX 3aM/IaTUT KJMEHT 3a apeH/ly ¥ TOTUIMBO, eC/TH BbIOepeT caMblif [IelIeBblii BapUaHT?

AsTomo6uns | TormBo Pac}égizoﬁ)%nizl) Ape(lz),c}[]}ée'lﬂg;qa:;m“)
A Hwv3enbHoe | 5 3900
b beH3uH 11 3100
B I'a3 15 3000

VR T—dx _
5.PemiTe ypaBHeHHe §—x=35.62 T =32. 7logs(—2x—7)=3.
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8.Ha Tapenke siexxar ofjlHaKOBble Ha BUJ MUPOXKHU: 4 C MICOM, 8 C KamyCcToOM U 3 C BUIIHEM.
[Terss BbIOWpaeT Hayrag, OJUH THMPOXKOK. HalijuTe BepOSITHOCTb TOrO, UYTO 3TOT IHPOKOK
OKa)XeTCsl C BUILIHEH.

9.HaiiguTe 3HaueHHe BhIpaXKeHUS logs0,2+ 10g0,54'
10. YcraHoBUTe COOTBETCTBHE MeX[y HepaBeHCTBAMU U MHOXKeCTBAMU WX pelleHUSMHU.
HEPABEHCTBA

1 x—3
>0 ,_. <0
A) (x—2)(x—3) 5)3 >3 B)logzx > 1 pyx—2
PEITEHUA

1) - - 3) R
5 > 5 5 >
2) - 4) —— :
3 x 3 Bryers.oi

11.0cHoBaHMeM NTUPaMU/bI SIB/ISIETCS TIPSIMOYTOIBHUK O cTopoHamu 3 U 5. Ee o6bem pasen 80.
HaiigyTe BbICOTY 3TOM MUpaMU/IbI.

12.AxBapuyM nMmeeT (opMy NPSIMOYTO/ILHOTO MNapasuiesenunesa ¢ pasMepamy 80 cm x 30 cm X
40 cm. CKOJBKO JIMTPOB COCTaBiisieT 00bEéM akBapuyma? B ogHom smutpe 1000 KyOuueckux
CaHTUMEeTPOB.

X(t) = =2 +2
13.MatepuanbHasi TOYKa JBWXKETCS TMPSIMOJMHENHO TI0 3aKOHY 2 (roe x —
paccTossHUe OT TOYKM OTCYyeTa B MeTpax, t— BpeMs B CeKyHJaxX, U3MepeHHoe C Hauasa
nBKeHus ). HaliuTte ee ckopocTh (B M/C) B MOMEHT BpeMeHH t =4 C.

14 Peryte Hepasenctso > — 125 T 5v 25

1.5 a) Peumre ypasrerue COS2X 13 sin(—x) —2= 0.6) ykasure kopru 31oro ypasnerus,

—:3n

TIpUHA/IJIe)Kalllie OTPe3Ky 2

IIpunosxexnue
Kogundukatop (NprMepHbIiA nepedeHb) OLLEHOYHbIX CPEACTB A5 OLEHKM 3HaHWUIN, YMEHUN U YPOBHS
cHopMUPOBAHHOCTU KOMMETEHLMI

Ne n/n Tun oyeHouHozo | Kpamkas xapakmepucmuka | IIpedcmaeneHue
Koo cpedcmea OYEeHOUHO020 cpedcmea OYEHOUHO020
OYeHOUHO cpedcmea 6 ¢hoHOe
20

cpeocmea
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[enoBas w/wumm
poJieBasi Urpa

CoBMecTHasi /IesiITe/IbHOCTb TPYIIITbI
o0yyaroImyxcss ¥ TperofiaBaTessi 1oj
yrpaB/ieHUeM  TiperojiaBaTenisi  C
L|eJIbI0  pellleHuss ~ yu4eOHBIX |
nipodeccroHaIbHO-OPUEHTUPOBAHHBIX
3ajau nyTem WUIPOBOTO
MO/]e/TMPOBaHUs peanbHOM
npobnemHoit cutyauuu. [lo3BossieT
OlLleHMBaTb YMeHHe aHalIu3UpoBaTh U
peliaThb TUIUYHbIE
nipodeccroHabHbIe 33/jauu

Tema (mpobsema),
KOHIIETLIVSI, POJIH U
O>KMaeMbIH
pe3yJibTar

PasHoypoBHe
Bble  yuyeOHbIe
3a/1a4u u
3a/laHust

Pasnuuaror 3ajaum v 3aiaHuUsA:

a) PerpoAyKTUBHOTO YPOBHS,
TI03BOJISIOLLIVE OLieHUBAaTh U
JIMarHOCTUPOBATh 3HaHUe
dakTHueckoro Marepuana (6a30Bble
MOHATUS, aArOpPUTMbI, (aKTel) U
yMeHHe TIpaBU/IbHO  MCII0/Ib30BaTh
crieldasibHble TepMUHBI U TIOHSITHS,
y3HaBaHWe OOBEKTOB W3yUeHHs B
paMKax  OINpeZieJIEHHOTO  pasfesa
JUCLIATIIVHBI;

6)  PpeKOHCTPYKTHUBHOTO
TI03BOJISIOLLIVE
JIMarHOCTUPOBAThb
CUHTe31pOBaTh,
000011aTh

YPOBHH,
OL|eHMBaTh "
YMEeHHUSI
aHaIM3UpOBaTh,
(hakTyeckui u
TeopeTUYeCKU Marepuan C
¢dbopmynrpoBaHremM KOHKDETHBIX
BBIBO/IOB, YCTaHOBJ/IEHWEM TMPUYUHHO-
Cne[iICTBeHHBIX CBsI3el;
B) TBOPUECKOTO YPOBHS,
TI03BOJISTOILIVIE OL|eHUBATh U
[MarHOCTUPOBATh yMeHWUS,
WHTETPUPOBaTh 3HAHUS Pa3/IMYHBIX
obmacrei, apryMeHTUPOBaTh
COOCTBEHHYIO TOUKY 3DeHHS

KomruiekT
Pa3HOYPOBHEBBIX
3a7la4 U 3aJJaHui

3auet C
OLIeHKOM

CpepncTtBO MPOBEPKU yMeHUH
MIPUMEHSTh TOJIyYeHHble 3HaHWS [J1s1
pellieHUsl 3a/jau OIpe/ie/IeHHOro TUMa
T10 TeMe WU pasjeny

Kommnnekrt
KOHTPOJIbHBIX
3a/laHUN
BapUaHTaM

I10

Pecdepar

ITposyKT caMoCTOsITe/IbHONW PabOTHI

CTYJeHTa, TIpPe/ICTaB/ISIONMI COO0M
KpaTKOe W3/I0)KeHWe B MUCbMEHHOM
BUJIe  TIOMyYeHHBIX  pe3y/bTaToB
TeopeTUYeCKOoro aHamM3a
oripe/ile/ieHHOW TeMbl, Tj/le  aBTOP
pacKpelBaeT  CyTb  MCCeyeMOu
npobsiemMbl,  TPUBOAUT  pa3/IiyHbIe

TOUKH 3pEHHd, a TaKXKe coOCTBeHHBIE
B3I'J/IA1bI Ha Hee.

Tembl pedepaToB

Hoxnag,

ITpoayKT caMoOCTOSITe/IbHOM PabOTHI

TeMmbl  [OK/IaZ0B,
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coo01rieHne

TIpe/ICTaB/SIONIMN  coboi
nyo/iMuHOoe BBICTYIIEHHE 1o
TIpe/ICTaB/IEHNIO TOJTyUeHHBIX
pe3yJ/IbTaTOB peIleHUs] Ompe/1eIeHHOM
TEMBI.

CTyJIeHTa,

coo01ieHn

Tect

CpefCTBO KOHTpOJS, HarpaBleHHOe
Ha TIPOBEPKY YPOBHS  OCBOEHMS
KOHTPOJIMPYeMOr'0 TeOpPeTUYeCcKOro u
MPaKTHUYeCKOro MaTepuasna 1o
[U/IaKTUYeCKUM eIMHULIAM
JUCLIATITUHBI W
npoecCcroHaNbLHOTO MOZYJISL.
Cucrema CTaH[apTU3UPOBaHHBIX
3a/laHuH, TM03BOJISIIOLLIAs
aBTOMAaTH3UPOBATh npoLeaypy
V3MepeHUs! YPOBHS 3HAaHUU M yMEeHUU
o0yyaroImuxcs

DoHJ
3a/laHui

TeCTOBbIX

[IpakTHueckue
paboThi
(mpakTHyeckoe
3a/laHue)

OTO 3alaHus], C TTOMOLLIBI0 KOTOPBIX Y
y4aimxcs (hopmupyroTcs U
pa3BUBAIOTCSA NpaBU/IbHbIE
MpaKTHUYeCcKue JeiCcTBUs.

Buppr:
HabmoeHue,
W3MepeHue, OIIbIT,
KOHCTPYHPOBaHHe
U 7Ip. 3a/laHus /IS
MIPAKTUUYECKUX
paboT

Habmogenue

WHcTpymeHT cbopa uHpOpMaLuK 1S
yCTaHOBJIeHUsI ()aKTOB

Lenb, 00BEKTBI
Ha0O/r01eHus,
obpa3zer| ymcra ajist
¢buKCcupoBaHus
pe3yJ/IbTaToB

Ha0JII0 IeHUsT

DJK3aMeH

BktouaeT B cebs epeueHb BOTIPOCOB
o Y1

KOMIIOHOBKA
BAapUAHTOB, OMJIEThI




	Комплект контрольно-оценочных средств
	по учебной дисциплине
	СОО.02.01 Математика
	(код и название дисциплины)
	« Действия над числами».
	Ответы:1)-500;2)80,625;3)7024402,65;5)2,33;6)12,3;7)1

	Ответы:1)900;2010;3)50;4)10;5)4;6)23
	Процентные вычисления.
	Практическая работа «Преобразования простейших тригонометрических выражений».
	Раздел 5.Производная функции, ее применение.
	Теоретические вопросы
	1.Продолжите определение «Производная-это….»
	2.Раскройте геометрический смысл производной.
	3.Раскройте физический смысл производной.
	4.Чему равна производная степенной и линейной функции.
	5.Чему равна производная произведения?
	6.Чему равна производная сложной функции?
	7.Производные элементарных функций
	8.Признак возрастания, убывания функции
	9.Стационарные точки.
	10.Критические точки.
	11.Алгоритм нахождения точек экстремума.
	12.Алгоритм нахождения наибольшего и наименьшего значения функции на отрезке.
	13.Алгоритм исследования и построения графика функции с помощью производной.
	Практическая работа
	Ответы:1)60;2)2;3)-3;4)-7;5)-4;6)6
	Раздел 6.Многогранники и тела вращения.
	Раздел 7.Первообразная функция, ее применение.
	Приложение
	Кодификатор (примерный перечень) оценочных средств для оценки знаний, умений и уровня сформированности компетенций

