MMUHOBPHAYK POCCHIA
SEOEPAINBHOE MOCYAAPCTBEHHOE BIOIXETHOE OBPA3OBATHIIbHOE YYPEXXKOEHUE
BbICLLEIO OGPA30OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Pre0y BO «BIY»)

YTBEP>XXOAKD

3aseayrouwmmn kadeapon
PyHKUMOHaNbLHOro aHanusa v
onepaTtopHbIX ypasHEeHUN

/(’f : M.UN. KameHckun

11.04.2024

®OHA OLUEHO4YHbLIX CPEACTB
NMPOrPAMMbBI NOAITrOTOBKU CMNELUMNAITIMCTOB CPEOHEIO 3BEHA

MQa.02 Matematuka
09.02.07 HpbopmaLMOHHbIE CUCTEMbI U NPOrpaMMMpoBaHne
TEXHUYECKUN

cneunannct no I/IHd)OpMaU,I/IOHHbIM cncremMam

OYyHadA

Y4ebHbivt roa: 2024-2025 Cemectp(bl): 1, 2

PekomeHgoBaHa: HayyHoO-mMeTOANYECKMM COBETOM MaTeMaTUYECKOro doakyrnbTeTa

npoTokos ot 28.03.2024 Ne 0500-03

CoctaButenb nporpammbl: KonmbikoBa EkaTepuHa BnagucnaBoBHa, npenogaBaTerb
Kadpeapbl PYHKLMOHANBLHOIO aHanMs3a 1 onepaTopHbIX YpaBHEHUN

2024 1.



NACMOPT ®OHOA OLIEHOYHbIX CPEACTB

MaTtemaTuka

doHO  OUEHOYHbIX cpeacTB  paspabotaH Ha ocHoBe  deaeparnbHOro
rocygapCTBeHHOro obpasoBaTenbHOro CcraHgapTa cpegHero npodecCroHanbHOro
obpasoBaHua (ProcC Crio).

®OC Bkno4aeT MaTtepuanbl Ans  MNPOBEAEHUA  TEKyLEero KOHTPONns WU
NPOMEXYTOYHOM aTTecTaumm B popme aK3aMeHa.

®OC paspaboTaH Ha OCHOBaHWM MONOXEHWI:

MonoxeHne o0 nopsgke opraHMsaumMmM W OocyllecTBneHuss obpasoBaTeribHOM
AEeATENbHOCTN, TeKyllen, MNPOMEXYTOYHOM M WMTOroBOW aTTecTaumm Mo OCHOBHbLIM
npodeccnoHanbHbIM 0bpasoBaTenbHbIM NporpamMmam cpegHero npodeccnoHanbHOro
obpasoBaHns B BOpOHEXCKOM rocyfapCTBEHHOM YHUBEPCUTETE

MonoxeHne o dopMMpoBaHUM (POHOA OLEHOYHbLIX CPeacTB AN aTtTectaumm

obyyatowmxca no obGpasoBaTenbHbIM NporpaMMam CpeaHero MpodeccUoHanbHOro

obpasoBaHusi BopoHexckoro rocyaapcTBeHHOro yHMBepcuTeTa

1. lenn u 3apayum o6eobpasoBaTenibHOM y4eOHOM AUCLUNIIUHDI:

CopepxaHue nporpammbl «MaTemaTuka» HanpaBreHO Ha [OOCTUXKEHWE CregytoLwmnx
uenemn:

- obecneyeHne chopMMPOBAHHOCTM MpeacTaBNeHMI O coumarnbHbIX, KyNbTYPHbIX
N UCTOPUYECKMX hakTopax CTAHOBINEHUS MaTEMATUKN;
- obecneyeHne CcHOPMUPOBAHHOCTM  FIOTMYECKOrO,  anroOpUTMUYECKOro U
MaTeMaTU4YeCKOro MbILLNEHNS;
- obecneyeHne chopMMPOBAHHOCTN YMEHWUI NMPUMEHSITb NOSyYEHHbIe 3HaHMS NP
peLleHUN pas3nnyHbiX 3adav;
- obecneyeHne cOpPMUMPOBAHHOCTU MNPEACTaABIEHUA O MaTemMaTUKe Kak 4acTu
o6LLe4enoBeyYeckon KynbTypbl, YHMBEPCANbHOM $3blkE Hayku, MO3BOMSOLLEM
onuchbIBaTb M N3yyaTb pearibHble NPOLECChl U IBMEHWS.
B pesynbTaTe 0CBOEHUSI AUCUMUMIMHBI 0OyYatoLMINCs OOMKEH YMeTb:
- BbIMNONHATL apudMeTMdeckne [OEWCTBUS Hag uucnamu, codyetast YCTHble U
MUCbMEHHbIE MPUEMbI; HaxXoOWUTb MPUBIKEHHbIE 3HAYEHWUS! BEMWYMH U MOrPELUHOCTU
BblYMCIIEHMI (aGCONOTHasA U OTHOCUTENbHAsA); CPaBHUBATb YMCMOBbIE BbIPaXEHUS;
- HaxoOQUTb 3HAYEHUs KOPHS, CTeneHun, norapudpma, TPUrOHOMETPUYECKMX BbIpaXKEHUI
Ha OCHOBE OnpeaeneHusl, WUCnomnb3ysi MNpu HeobBXOOUMOCTU MWHCTPYMEHTarbHble
cpencTBa; Nonb30BaTbCA NPUONNKEHHOW OLEHKOW NPW NPaKTUYECKMX pacyeTax;
- BbINOMHATL Npeobpa3oBaHMs BblpaXXEHUN, NPUMEHSI (OpMYrbl, CBSI3aHHblE CO

CBOMCTBaMM CTeNeHen, riorapugpmos, TPUrOHOMETPUYECKUX (PYHKUUI;



- BbIYUCNATb 3HAYeHNe (PYHKUMM MO 3aJaHHOMY 3HAYEHUIO apryMeHTa npu pasfnyHbiX
cnocobax 3agaHunsa PyHKUMK;

- onpefensitb OCHOBHble CBOWCTBA YWUCMOBbLIX (PYHKUUK, WNNKOCTPUpPOBaTb WX Ha
rpagoukax;

- CTPOUTb rpauKkn M3yYeHHbIX YHKUUK, UNNKCTpUpoBaTb MO rpaduky CBOUCTBA
aneMeHTapHbIX PYHKLNNA;

- HAXOANTb NMPOU3BOAHbIE 3NleMEHTapPHbIX (PYHKLUMUN;

- UCnosib3oBaTh MPOU3BOAHYK [ONA M3YyYeHUS CBOWCTB (QYHKUMA U MOCTPOEHUS
rpadouKoB;

- MPUMEHATb NPOU3BOAHYI0 ANs NPOBeAeHUA MNPUBNMKEHHbIX BbIYMCNEHWUA, peluaTb
3afayn nNpUKNagHoOro xapakTepa Ha HaxoXAeHne Hambonbliero M HaMMeHbLUEro
3HaYeHus;

- BblMUCNATb B MPOCTEWMLIMX Chydasx nnowaaM u obbeMbl C WUCNOMb30BaHMEM
onpeaesnieHHoro nHTerpana;

- pewaTb pauuoHarnbHble, NokasaTesnbHble, forapnugmmyeckme, TpPUroHoMeTpudeckue
ypaBHEHUS, CBOAALMECHS K JIMHEWHbIM W KBagpaTHbIM, a TaKkKe aHanornyHble
HepaBeHCTBa U CUCTEMBI;

- UICNONb30BaTb rpadouyeckuin MeTo peLleHnsi YypaBHEHUN U HEPABEHCTB;

- n3obpaxaTb Ha KOOPAWHATHOM MSIOCKOCTU peLleHns ypaBHEHWUW, HepaBeHCTB WU
CUCTEM C ABYMSA HEN3BECTHbLIMMU;

- COCTaBnATb M pelwaTb ypaBHEHUS W HEepaBeHCTBA, CBA3blBalOLIME HEWU3BECTHble
BENMNYMNHBI B TEKCTOBBIX (B TOM YMUCne NpUKNagHbiX) 3agadax;

- pewatb npocTenwme KoMObUHATOpHblIE 3agjayn MeTogoM nepebopa, a Takke C
MCNONb30BaHMEM U3BECTHbIX OPMYII;

- BbIYMCNATL B NPOCTENLLMX Cryvasx BEPOATHOCTU COObITUM HA OCHOBE NoAcYeTa Ynucna
NCX0O0B;

- pacno3HaBaTb Ha YepTexax u MoAesisiXx MPOCTPaHCTBEHHbIE (hOpMbl;

- COOTHOCUTb TPEXMEPHbIE OOBEKTBI C NX ONUCAHUAMU, N30BPaKEHNAMY;

- OnuCbiBaTb B3aMMHOE pacrofiokeHne MpsiMbIX WU MFOCKOCTEN B MNPOCTPAHCTBE,
aprymMeHTMpoBaThb CBOM CYXXOEHUS1 00 3TOM pacnonoXeHuu;

- aHanuauMpoBaTb B MPOCTEMLWIMX Criyd4asix B3auMMHOE pacrnosiokeHne oOBLEKTOB B
NPOCTPaHCTBE;

- n3obpaxartb OCHOBHblE MHOFOFPAHHWKMA W KPYIMble Tena; BbINOfHATb YepTexu no
yCrnoBusiM 3aav;

- CTPOUTb I'IpOCTGVILLIMG ce4vyeHund Ky6a, Nnpu3mbl, NpamMmmnabl;



- pewartb nNnaHUMeTpuUyeckMe U MpocTenlne cTepeoMeTpuyeckme 3agadvM Ha
HaxoXxgeHne reomeTpuyecKkMx BENUYMH (AnvH, yrnos, nnowanen, o6bemos);

- UICNOSMb30BaThb NPU peLleHnn CTepeoMeTpPUYEeCcKX 3agad nnaHMMeTpuyeckne dakTtbl U
mMeToabl;

- NPOBOAMUTL AOKa3aTerbHble pacCyX4eHus B Xo4e peLleHus 3aaay;

B pesynbTaTte ocBoeHWst AMCUMNNNHBI 00YYaoLWMNCa OMMKEH 3HaTb:

- OCHOBHble MNOHATUA MaTemMaTU4yecKoro aHanmMsa W UX CBOWCTBA, Bfagetb YyMEeHUeEM
Xapaktepun3oBaTtb nosegeHune d)yHKLI,I/IVI, KaK MCNosib3oBaTb MOJly4YeHHblIe 3HaHUN ana onncaHuA
N aHalnum3a pearlbHbIX 3aBUCUMOCTEN;

- OCHOBHbIE MOHATUA O MJTIOCKUX N NPOCTPAaHCTBEHHbLIX TEOMETPUYHECKUNX d)wrypax, MX OCHOBHbIE
CBOWCTBA; NnpUMEHEeHNe N3y4eHHbIX CBOWCTB reomMeTpmn4ecknx (bvlryp n dJopmyn Ona peweHuns
reomeTpmyeckmnx 3agad 1 3agad C rnpakTn4ecknm cogepxaHmnem,;

- 3Ha4yeHVe MaTemaTU4eCcKOM Hayku ANS pelleHus 3agad, BO3HUKaKLWMX B TEopuu U
npakTuKe; WMPOTY U B TO Xe BPEMS OrpaHNYEHHOCTb NPUMEHEHUS MaTemMaTU4ecKnx
MeTOAOB K aHanu3y 1 uccriejoBaHvio NpPoLEeCccoB U ABNEHUN B Npupoae 1 obLecTse;

- 3HayeHVe TnpakTUKM W BOMPOCOB, BO3HMKAWOWWX B CaMOW MaTemMaTuke Ans
opMMPOBaHNA N PasBUTUS MaTeMaTUYECKOW HayKu; UCTOPUIO Pas3BUTUS MOHATUA
yucna, cosgaHus MaTemMaTU4ecKoro aHanmnsa, BO3HUKHOBEHWUS U pa3BUTUSA reoMeTpuu;

- YHMBepcarbHbIl XapakTep 3aKOHOB JIOMMKM MaTeMaTU4eCKUX pPacCy>XOeHWn, ux
NPUMEHNUMOCTb BO BCEX 0Bn1acTsx YyernoBeveckon AeATenbHOCTY;

- BEPOSAAITHOCTHbIN XapaKTep pasnnyHbiX NPOLLECCOB OKpY)KatoLLEero mmupa.

2. YcnoBus arrectauuu: TeKyLLI,I/Iﬁ KOHTPOJIb yCcneBaeMoCTu npoBOANTCA B q)opme
KOHTPOJIbHbLIX U CaMOCTOATES1bHbIX pa60T, npoMeXxyToyHad aTtrecrtaumd nposognUTCA B

dopMe 3Kk3aMeHa Mo 3aBepLUEHNI0 OCBOEHUS Y4eOHOWM ANCLMNINHDI.

OueHka No NPOMEXyTOoYHOW aTTecTaumm B popme 3k3ameHa MOXeT ObiTb BbiCTaBneHa
No pesynbTaTaM TeKyWero KOHTPONs YycrneBaeMocTu obyvalollerocss B TeuveHue
y4yebHOro roga npu YCNOBUW BbIMNONIHEHMS BCEX BWOOB TEKYLLEro KOHTPOns Ha
NONOXUTENbHYIO OLEHKY MO cpeaHeMy apuMeTU4eCcKOMY C OKpyriieHMem B GonbLuyto

CTOPOHY.

Bpemsi npomeXxyTo4yHoOM aTTecTauumm:
rnoaroToBka 10 MWH.;
BbliNoONHeHne __ 1 vaca 20 MWH.;
ocopmneHme ncgada__ 15  MuH.;
BCEro 1 yac 45 MWH.




O6was npoJomKNTenbHOCTL 3k3ameHa B rpynne He 6onee 6 Yacos.

3. Hporpamma OUueHUBaHUA KOHTPOJIMPYEMbIX pe3yribTaTOB OCBOEHUA yqe6H017|
ANCUUNIINHDI:

Tekywmmn KoHTponupyemble pasgernsbl (Tembl) HavmeHoBaHue

KOHTPOIb ANCUMNIIUHBI N UX HAMMEHOBaHNE OLlEHOYHOro cpefcTBa

1 Pasgen 2. Anrebpa KoHTponbHas pabota Ne1
Tema: KopHu HaTyparnbHOW cTenexHun

2 Pasgen 4. ®yHKkunK, nx CBONCTBA U KoHTponbHas paboTta Ne2
rpadoukn, Tema: lNokasatenbHble PyHKUUK

3 Pasgen 2. Anrebpa KoHTponbHas pabota Ne3
Tewma: Jlorapudmbl

4 Pasgen 3. OcHOBbI TPUrOHOMETPUSA KoHTponbHas pabota Ne4

5 Paspgen 5. Haywana matemaTtunyeckoro KoHTponbHas pabota Ne5
aHanusa, Tema: [lponssoaHas

6 Pasgen 5. Haywana matemaTtunyeckoro KoHTponbHas pabota Ne6
aHanusa, Tema: ViHTerpansl

7 Pasgen 6. KombuHaTopuka n teopus CamocTosaTenbHas paboTta
BEPOSATHOCTEN, CTaTUCTUKA Ne1

8 Paspgen 7. leomeTpusa KoHTponbHas pabota Ne7
Tema: CtepeomeTtpus

NMpomexyToyHas aTTrecTauus 9K3aMeH

KoHTponbHasa pa6boTta Ne 1

KoHTponbHas pabota Ne1 BBegeHa C LeNbio NPOBEPKM 3HAHUA OBy4YaloLMXCs, YMEHUS
n3BnekaTb KOPHU N paboTaTb C BblpaXXeHUAMU, COAEPXalLMMN paauvKanbl, a Takke C
Lenblo BbISBNEHUS YMEHUS peLlaTb YypaBHEHUS C paguKanamm pasHbiX CTENEeHeMN.

KoHTponbHass pabota Ne1 npoBogutca nocne mayveHnsa Tembl «KopHuM HaTypanbHown
CTeneHn» BO BPeMs ayauMTOpHbIX 3aHATUW. KoHTponbHas pabota Ne1 nposoautca B
nMMCbMEHHOM BuAe W BKroyaeT B ceba 5 3apgaHun. Obyyatowemyca Heobxoanmmo
peLWnTb ypaBHEHUS U YNPOCTUTb BbipaxeHue. Ha BbinonHeHne otBoantcsa 90 MUHYT.

Bo Bpemsi HanucaHusi KOHTporibHOM paboTbl Ne1 3anpeleHoO Mcrnonb3oBaHMe MbbIX
BCMOMOraTesibHbIX CPeacTB, KpOMe COBCTBEHHbIX KOHCMEKTOB.

TpeboBaHuMs K BbINONTHEHMIO: 0COObIX TPEOGOBaHUI HET.

TpeGOBaHI/IFI K Oq)OpMJ'IeHI/IIOZ 3anoJiHAeTCA pyl-||<017| CHEero unm 4YepHoro uBeta Ha
JINCTax pa3gaTtovyHoro matepuarna.

Mpumep 3apaHnmn AN KOHTPONbHOU paboTbl Nei
PewwnTe ypaBHeHUSA:
1) vx+16=0
2) Vx+1=x-5
3) V3x—1— vVx+2=1




4)Yx+8=-1
5) YApOCTUTL BblpaxeHue /2ab e /4a2b « ¥27b

KoHTponbHasa pa6boTta Ne 2

KoHTponbHas pabota Ne2 BBegeHa C Uenbio MNPOBEPKM 3HAHUA U YMEHUN
obyyaroLmnxcs, Nony4YeHHbIX B pesyrnbTaTe udydeHus TeMbl «llokasatenbHble PyHKUUN»
AN pelleHns nokasaTesibHbIX YpaBHEHUN U HEPABEHCTB PasSinyHbIX TUMOB.

KoHTponbHasa paboTta Ne2 npoBoanTCcA BO BpeEMS ayaUTOPHbIX 3aHATUIA B MUCbMEHHOM
BMae n BKNovaeT B cebsa 5 sagaHunn. Obyyatouiemyca HeobXxo4MMO PeLLnTb YpaBHEHUS
N HEpaBEHCTBA, CUCTEMY YpaBHEHUN. Ha BbinonHeHne otBoanTca 90 MUHYT.

Bo Bpemsa HanmcaHusi KOHTpornbHOM paboTbl Ne2 3anpelleHo ucnonb3oBaHWe IoObIX
BCNoOMOraTesibHbIX CPeACTB, KPOME COOCTBEHHbIX KOHCMEKTOB.

TpeboBaHuUs K BbIMONIHEHMIO: OCODbLIX TPeboBaHUM HET.

TpeboBaHMs K OPOPMIEHUIO: 3aAMONHAETCS PYYKOM CUHErO WM YEepHOro uBeTa Ha
nucTax pasgaTtoyHoro maTtepuana.

Mpumep 3apaHnmn gNsa KOHTPONbHOM paboTbl Ne2

1)  PewwuTe ypaBHeHne: 2~ —2"7% =30

2) PewnTe ypasHeHnue: 64" —8" =56 =0

(E)ZX‘6 <32
3) PewunTe HepaBeHCTBO:
4) PewwnTe HepaBeHCTBO: 520718 < q
5) PewunTte cnctemy ypaBHEHUM:
3% =81
0,1*-10% =10

KoHTponbHas pa6oTta Ne 3

KoHTponbHas paboTta Ne3 npoBoantcsa nocne nsydeHnsa temol «Jlorapudpmbl». BeegeHa
C Lenblo NMPOBEPKN YCBOEHUSA 3HAHWM MO TeMe U ymeHun obydatrowmxca pabotatb C
AECATUYHBIMU U HaTypanbHbIMK norapudmamm, ¢ norapuPMmMYecKUMmn ypaBHEHUSAMA 1
HepaBeHCTBaMM.

KOHTpOJ’IbHaFI pa60Ta Ne3 nposoanTCcA B NMCbMEHHOM BuUAe BO BpeMA ayaAUTOPHbIX
3aHATUM N BKNoYaeT B ceba 5 3agaHMi Ha BbIYMCIIEHMS, pewieHne ypaBHeHI/IIZ n
HEepaBEHCTB. Ha BbinonHeHune otBogutcs 90 MUHYT.

Bo Bpemsi HanucaHusi KOHTpornbHOM paboTbl Ne3 3anpelieHo Mcnonb3oBaHWe MoObIX
BCMOMOraTesibHbIX CPeacTB, KPOMEe COBCTBEHHbIX KOHCMEKTOB.

TpeboBaHuWs K BbINOSTHEHWNIO: OCOObLIX TPEOOBaHMIA HET.



TpeboBaHMs K OQOPMIEHUIO: 3aMOSIHAETCSA PYYKOM CUHEro WNu YepHoro useTa Ha
nucTax pasgaTtoyHoro matepuana.

Mpumep 3apaHnmn ANa KOHTPonNbHOU paboTbl Ne3
1) Bbluncnute: a) Ig 0,001;  6)log,24 — log, 6
2) PewwuTte ypaBHeHne: logs;(2x —1) =2
3) Pewwute HepaBeHcTBO: log;(2x — 1) > 1
4) PewwnTe ypaBHeHue:

a) In(x?- 6x + 9) = In3 + In(x + 3)

6) log®s x—2log, x—3=0

5) Pewunte HepaBeHcTBO: lg(x? —4) —lg(x —2) > 2
KoHTponbHasa paboTta Ne4

KoHTponbHas paboTta Ne4 BBefeHa C Lenblo NPOBEepKN 3HAHUN obyyatowmxcs no reme
«TpuroHomMeTpus», ymeHun pabotatb C TPUrOHOMETPUYECKUMMU YPaBHEHUSMU U
TOXOecTBamu.

KoHTponbHas pabota Ne4 npoBoamtcs BO BpEMS ayAUTOPHbIX 3aHATUIA B MUCbMEHHOM
BMOe M BKNo4aeT B ceba 5 3agaHun, B KOTOPbIX oOOy4arollemMycsl Hago pewunTb
YPaBHEHNHA, HaAWUTWU 3HAYEHWEe BbIpaXeHUs W AoKasaTb TOXAecTBO. Ha BbiNonHeHue
otBogutcsa 90 MUHYT.

Bo Bpemsa HanmncaHusi KOHTpornbHOW paboTbl Ne4 3anpelleHo ucnonb3oBaHWe NobbIX
BCNoMoOraTesibHbIX CPeacTB, KPOMe COOCTBEHHbIX KOHCMEKTOB.

TpeboBaHuMs K BbINONTHEHUIO: 0COObIX TPEOOBaHUI HET.

TpeGOBaHI/IFI K Oq)OpMJ'IeHI/IIOZ 3anoJiHAeTCA pyl-||<017| CHEero unm 4YepHoro uBeta Ha
JINCTax pa3gaTtovyHoro martepuarna.

Mpumep 3apaHu ANst KOHTPONbHOU paboTbl Ne4

1) PewnTtb ypaBHeHue: (1 — cosx)(4 + 3cos2x) =0

2) PelunTb ypaBHeHue: 2sinx + sinx + cos?x = 1
o . T . T 1, @ 4 .
3) HanTtn 3Ha4yeHune BblpaxeHus: cosz + Zsm; +3 s+ 4cosm — ctg, + 6sinm

4) HanTtu 3HauyeHune BblpaxeHust: sin73°cos13° — cos73°sin13°
5) Jokasatb ToXxaecTBo: sin(a + ) + cos(a — B) = (sina + cosa) (cosf + sinf)
KoHTponbHasa paboTta Ne5

KoHTponbHas pabota Ne5 npoBoautcs nocne usydeHuss Tembl «[1pousBogHas».
BBegeHa c uenblo MpoBEPKM TEOPETUYECKMX 3HaHMM OOy4arowmxca no nNponaeHHom
Teme, MO HaxOXOEHUI0 MPOU3BOAHLIX (YHKUWA, YMEHUS MNPUMEHSTb MOoSyvYeHHble
3HaHUS K UccriegoBaHuUIo rpadoMKoB OYHKLMIA.

KoHTponbHaa paboTta npoBoAUTCA B MUCbMEHHOM BO BpPeMSI ayAUTOPHbLIX 3aHATUN.
KoHTponbHas paboTta Ne5 BkniovyaeT B ceba 5 3agaHumn, B KOTOpbIX 0by4varoLiemycs
Heob6Xo4MMO HaNTU NPOM3BOOHYHO PYHKLMUWN, MOCTPOUTL rpadoukn YHKLMN C MOMOLLbIO



NPOM3BOOHOM W HanucaTb YpaBHEHME KacaTesflbHOM K rpaduky yHKUuMmn ¢
onpeaenéxHHbiMn gaHHbIMU. Ha BbinonHeHne otBogutca 90 MUHYT.

Bo Bpemsa HanmcaHusi KOHTposnbHOW paboTbl Ne5 3anpelleHo ncnonb3oBaHWe MobbIX
BCMOMoraTeNbHbIX CPeACTB, KPOME COOCTBEHHbIX KOHCMEKTOB C NPaKTUKMW.

TpeboBaHMs K BbINOMIHEHUIO: OCOOLIX TpebOBaHUN HET.

Tpe6OBaHI/IFI K O(bOpMJ'IeHI/IlOZ 3arnoJiHAeTCA py‘JKOVI ChHEero unnMm 4YepHoro uBeta Ha
JINCTax pa3gaToyHOro martepuarna.

Mpumep 3apaHuM oNa KOHTPONbHOW paboTbl Ne5
1) Hantu nponsBoaHyto pyHkummn f(x) = cosx — 3tgx + 25
2) HaiiT npousBoaHyto dyHKumn: cos(x? + x) + 25*
3) HanucaTb ypaBHeHWe kacaTenbHoM Kk rpadunky dyHkumMn f(x) = x? + x + 1 B Touke
c abcumuccom xy = 1
4) C nomoLLbio NPOU3BOAHOM NOCTPOUTL rpadnk yHKUMK: f(x) = x3 — 2x? + x
5) HanTtu nponsBoaHyto pyHKumn: f(x) = sinx e Inx
KoHTponbHasa pa6oTta Ne 6

KoHTponbHass pabota Ne 6 npoBoauTcs nocrne wudydyeHuss Tembl «W/HTerpanbi».
KoHTponbHass pabota Ne 6 BBegeHa C  UENbi0 MNPOBEPKN 3HAHUM U YMEHWN
oby4yalolmnxca No HaxoXOAeHU0 NepBOOOPa3HbIX, BbIYUCIEHUIO MHTErparnoB, YMeHue
NPUMEHSTb MOSyYEeHHbIE 3HAHUA NPU HaxoXAeHUW nnowagen uryp, orpaHUYeHHbIX
3afaHHbIMK NHUAMUK. [poBOANTCS BO BpeMs ayauUTOPHbLIX 3aHATUM B MUCbMEHHOM
BMOe M BKIOYaeT B cebs 5 3agaHui, B KOTOPbIX 0Oy4aloLemMycs HYXXHO BbIMNOMHUTL
pasrinyHble BbluucrieHus. Ha BbinonHeHne otBoanTcs 90 MUHYT.

Bo Bpemsi HanucaHusi KOHTposribHOW paboTbl N2 6 3anpelweHo Ucnonb3oBaHue Mobbix
BCNOMOraTesibHbIX CPEACTB, KPOME COOCTBEHHbIX KOHCMEKTOB C NMPaKTUKN.

TpeboBaHMs K BbIMONIHEHMIO: OCODbLIX TPE6OBaHUI HET.

TpeboBaHMst K OPOPMMNEHUNIO: 3aMOSTHAETCSA PYYKOM CUHEro WNM YepHoro useTa Ha
nucTax pasgaTtoyHoro martepuana.

Mpumep 3apaHnn aNa KOHTPONbHOM paboTbl Ne 6

1) Bbl4ncnutb uHTErpan fO (x + 1)(x? — 2)dx
-1

2) Hawntn Bce nepBoobpasHble dyHKUuMKM cos(3x + 4)
3) HanTtu nnowanb KpUBONUHENHOW Tpaneuuun, orpaHUYEeHHOMN NMPSAMbIMU X = 2,x =
4, ocblo Ox 1 rpadpukom dyHkUuK f(x) = x3. CaenaTb cXeMaTUYeCcKuin pUCyHOK

NONyYMBLUENCSH KPUBONMHENHOW Tpaneumn.

4) BbluMCnuTb MHTErpan f3 idx
1

5) Haiit nnowanb urypbl, orpaHUYeHHON rpadomkamMmn QYHKUNIA y = —x2 — 4x 1
y=4+x



KoHTponbHasa pabota Ne 7

KoHTponbHass pabota Ne 7 npoBoauTcsi nocne udyydyeHust Tembl «CTepeomeTpusy.
KoHTponbHass pabota Ne 7 BBegeHa C LENbI MNPOBEPKM 3HAHMKA W YMEHUN
obyvarowmxca pabotatb C BeEKTOpaMy B MNPOCTPAHCTBE, HaXOXOEHWUIO KoopAawuHat
cepeauvHbl OTpe3Kka, HaxoXAeHMo Nnowaaen NoBEPXHOCTEN U O6BHEMOB MHOTOMEPHbIX
duryp B npoctpaHctBe. KoHTponbHasi paboTa nNpoBOAMUTCA BO BpPeMSA ayauUTOPHbIX
3aHATUI B NMCbMEHHOM BUAE M BKNtoYaeT B cebs 5 3agaHui, KoTopble obyvarowemycs
Heobxoaumo pewnTb. Ha BbinonHeHne otBoauTcs 90 MUHYT.

Bo Bpems HanmncaHus KOHTPOnbHOW paboTbl N2 7 3anpelleHo Mcnornb3oBaHue Nobbix
BCMOMoraTebHbIX CPeACTB, KPOMe COOCTBEHHbIX KOHCMEKTOB.

Tpe6OBaHI/IFI K BbIMOJTHEHUIO: OCOObIX Tpe6OBaHI/IIZ HEeT.

Tpe6OBaHI/IFI K O(bOpMJ'IeHI/IlOZ 3arnoJiHAeTCA py‘JKOVI ChHEero unnMm 4YepHoro uBeta Ha
JINCTax pa3gaToyHOro martepuarna.

Mpumep 3apaHnn gNa KOHTPONbHOU paboTbl Ne 7

1) HOaHbl BekTOpbl af5; —1; 2}, b{—3; —1; 0}, c{0; —1; 0}, d{0; 0; 0}. 3anuwuTe

> o >

pa3noXeHns 3TUX BEKTOPOB NO KOOPAMHATHLIM BEKTOPAM i, j, k.
2) N3mepeHus npssMOyronibHOro napannenenuneaa pasHbl 8cm, 12 cm n 18cwm.
Hangute pebpo kyba, o6bem KOTOpOro paseH obbemy 3TOro napannenenuneaa.
3) Hanagwute koopauHatel cepeamHbl otpeska AB, ecnn A(5;7), B(-3;-5).
4) [aHbl BEKTOpPBLI 6(3,7,12),E(—3,7,21)HE(—1,O,2). HaliTuBekTOpa — b+ 8¢
5) OcHoBaHue nupamuabl — NPAMOYrOfIbHUK CO CTOpOHaMM 9m 1 12m, Bce BOKOBbIE

pebpa paBHbl 12,5m. Hangute o6bem nupammngpl

KpuTepumn oueHMBaHUsA KOHTPOSbHbIX PaboThbi:

- OLleHKa «OTNNYHOY» BbICTABIISAETCS, €CN 00Y4YatoLLMIACA BbINONHUM BCe 5 3aaaHui

0e3 owmnbok;

- OLleHKa «XOpPOLLO» BbICTABMNSAETCS, ecriv 0by4aoWwmnincs pewnn BepHo 4 3agaHus
Unu peLluunn Bce 5 3agaHuii, Ho 4onycTUn apudmMeTUYecKme oWNBKN Npu 3ToM

npaBuUIbHO NMpeacTtaBmMB Xo4 peLUeHNA,

- OLleHKa «y[dOBMETBOPUTENBHO» BbICTABNSETCS, ecnv obydaloLwmincs pewumn BepHo 3
3agaHus Unu, B criyyae 6osbLUEro KoNMYecTBa 3aaaHui, HO C TIOrMYECKUMU U/Mnu

apudmeTMyeckuMmm owmbkamu;



- OLeHKa «HeyOoBJ1ETBOPUTESIbHO» BbICTABIIAETCA, €CJTN o6yqa+ou.|,vu7|cs| pewnn

BEPHO TOSbKO ABa U MEHee 3aJaHni.
CamocTtosTenbHasa paboTa

CamocTosaTenbHas pabota Ne1 npoBoauTca nocne nsyveHusi TeMbl «KombuHaTopumka u
Teopus BeposiTHocTen». CamocTtosTenbHasa pabota Ne1 BBeieHa C Lienbio NpoBepKu
3HaHW N YMEHNIN 0ByYaloLLMXCS peLlaTb BEPOSATHOCTHbIE 3aad, pellaTb npocTenwmne
KOMBUHATOpHbIE 3af4a4m MeTonoM nepebopa, C MCNOoNb30BaHNEM U3BECTHbLIX hopmyn,
a Takke peluaTb NpocTenLLme cTaTucTnyeckue sagadun. lNposoguTcs BO Bpems
ayaAUTOPHbIX 3aHATUN B MUCbMEHHOM BMAE W BKItoYaeT B ceba 5 3agaHui, koTopble

obyyatoLeMycst He06X0AMMO peLnTb. Ha BbinonHeHne oTBoanTCS 45 MUHYT.

Bo Bpemsi HanucaHusi camoctodaTernbHom paboTbl N21 3anpeLleHo ncnonb3oBaHue

noBbIX BCNoMoraTesnbHbIX CPEACTB, KPOME COOCTBEHHbLIX KOHCMEKTOB.
TpeboBaHuUs K BbIMOIHEHMIO: OCODbLIX TPeboBaHUM HET.

TpeboBaHMs K 0OPMIEHUNIO: 3aMNONHAETCS PYYKOM CUHEro UM YEPHOro LBeTa Ha

nuctax pasgaTtodHoro matepuana.
Mpumep 3agaHui ansa camocTossTeNnbHOM paboTbl Ne1
1. Hantn BepoaTHOCTb TOro, YTO Npu 0gHOM BpocaHun urpanbHoro Kyéuka BoinageT:

a) NATb O4koB;  ©) YETHOE YNCIMO OYKOB;  B) YMCIIO OYKOB BOMbLUE YETbIPEX.

2. Ha ypoke pu3kynbTypbl 14 LWIKOMBHMKOB NpbIranuy B BbICOTY, a@ y4UTeNb 3anncbiBars
pesynbTathl. [lony4nncs Takon psa gaHHbIX (B CAHTUMETpax):
125, 110, 130, 125, 120, 130, 140, 125, 110,130, 120, 125, 120, 125.
TpebyeTcsa crpynnupoBaTh AaHHbIE, COCTaBUTb Tabnuuy nx pacnpegeneHuns, HamTu
pa3mMax, Moy U MeauaHy n3MepeHust.

3. Y4eHuk crnyvanHbiM o6pa3om Bbibpan Npon3BofibHOE TPex3HayHoe HaTyparibHoe
4YMCNO, HaYMHarLeecs ¢ eauHULbI. Hangute BeposSTHOCTb TOrO, YTO:
a) 9TO YMCIIO HEYETHOE;
6) cpeaun uMdp aToro Yncna ectb 3;
B) 9TO YNCMO He ABNAeTCa KyOOM Lenoro Ymcna;

r) cymma ero undp 6onblue 3.

4. WrpanbHyto KocTb Bpocunu asaxabl. Hanante BeposaTHOCTb TOro, YTO:
a) cpeam BbINaBLUMX YMCEST HET HU OOHOWN NATEPKY;

6) cpean BbiNaBLUMX YACEN €CTb UK NATepka, UK WecTepka;



B) CyMMa BbINaBLUMX Yncen MeHbLue 11;
r) Npov3BeaeHne BbiNaBLUMX YMCeST MeHbLUe 25.

5. B nbbkHbIX roHKax yyacTtsytoT 11 cnopTcmeHoB n3 Poccun, 6 cnopTCMeHOB 13
Hopseruu n 3 cnoptcmeHa u3 Lseuunn. MNopagok, B KOTOPOM CMOPTCMEHbI CTapTYHOT,
onpegenseTcs xpebuem. Hanante BepoATHOCTb TOro, 4YTO nepsbiM byaeT
cTapToBaTtb CMOPTCMEH He 13 Poccuu.

Kputepum oueHMBaHMA caMOCTOATENIbHOW paboThbl:

- OLieHKa «OTSIMYHO» BbICTaBMSIETCSHA, €Criv oby4valLWwmncsa BoINONHWN BCe 5
3agaHunn 6e3 ownbok;

- OLIEHKa «XOPOLUO» BbICTABMISAETCS, €CNM 00y4atoLMINCA peLunin BEPHO 4 3a4aHns nnm
peLmn Bce 5 3agaHnin, HO JonycTyn apudmMmeTnyeckmne owmnbKM Npu 3ToOM NPaBUibHO
npeacTaBuB X0, PELLEHMS;

- OLleHKa «yOOBNETBOPUTENBHOY» BbICTABNAETCH, €CNv 00y4YatoLWMIACA peLunin BepHo 3
3agaHus unu, B cnyyae 6onbLUero KonnyecTea 3agaHui, Ho C fIOrM4eCcKUMm ninnm
apnMETUHECKUMIN OLLIMBKaMW;

- OLEHKa «HEeYOOBETBOPUTENBHOY BbICTABMSETCSH, €CNN OB0Yy4aloOLLMINCS PeLUnIT BEPHO
TONbKO ABa UM MeHee 3aaaHW.

NMpomexyTo4Has aTTrecTauus

MpomexyTodHas aTTecTaumsi npoBoaANTCA B oOpMe NMMCbMEHHOIO 3K3aMeHa.

Llenbio NpoMexyToudHOW aTTecTaumMm SBNSETCs MNpOBEpPKA KavecTBa OCBOEHUSA

pesynbtatoB 06ydeHus no pgucuunnuHe [14.03 MatemaTtuka. [MpomexyTodHas

aTTecTaums npeanonaraet Ans oby4dalowerocss — OLEHKY AOCTWXKEHUA B Yy4ebHou
AeATENbHOCTU U CTEMNEHN OCBOEHMS pe3ynbTaToB 0ByYeHus.

Mepe4yeHb 3agaHUM K MPOMEXYTOYHOW aTTecTaumm B hopme IK3amMeHa:

1. YnpocTuTb BbipaxeHue ¥2ab o y/4a2b « 327b
2. PewwnTb ypaBHeHne Vx+6— Vx+1= v2x—5

3. Bbluncrintb unterpan [° (x3 + x% + x)dx
-1
4. PelunTb ypaBHeHue 3°7 = 81.

PewunTtb ypaBHeHune (1 — cosx)(4 + 3cos2x) =0
PewnTb ypaBHeHUe 2sinx + sin®x + cos?x = 1
PewwnTtb ypaBHeHue log,(x + 1) + log,(x +3) =3
MocTpouTtb rpadmk yHkumM f(x) = x3 — 3x.

© © N o O

Hantn Bce nepsoobpasHbie dyHKumn f(x) = cos(3x + 4)



10.

11.

12.

13.
14.
15.
16.

17.

18.
19.

20.

Hantn nnowanb KpMBONMHENHON Tpaneunn, orpaHNYeHHON NPSAMbIMU x = 2, x = 4,
ocbio Ox 1 rpadmkoM pyHKUMK f(x) = x3. CoenaTb CxemaTUYecKuit pUCyHoOK
NOSNyYMBLUENCS KPUBONMHENHOW Tpaneumn.

3 1
Bbluncnnte uxterpan [ —dx
1

- . 1 .
HainTtu 3HavyeHue BbipaXxeHns cosg + ZSm% + gtg2 g + 4cosm — ctg% + 6sinm

PewwnTb HepaBeHcTBO 3°72 + 371 < 28
Hantn npounssogHyto pyHkumm f(x) = cosx — 3tgx + 25
[anTte onpegenexHne unnuHapa, KOHyca 1 wapa.

Hante ornpepeneHne crepeoMeTpun. CDOpMyJ'IbI OnAa HaxXoxXgeHnsa KoopanHat
cepenHbl OTpe3Ka.

M3mepeHust npsiMoyronbHOro napansenenunena pasHbl 8cm, 12 cm n 18cwm.
Hangute pebpo kyba, o6bem KOTOporo paBeH o6beMy 3TOro napannenenuneaa.

HanTtu npounssoaHyto pyHkummn f(x) = sin(x + 3) + 2*

Haintn Toukn nepeceveHns rpadmka KBagpaTUIHON PYHKUMK ¥ = 2x2 — 5x + 6
C OCAMW KOOpAWHAT.

HanTtu nponssoaHyto pyHKuMn f(x) = sinx e Inx

KomnnekT KOHTPOJIbHO-U3MEPUTEJIbHbLIX MaTepUuanoB K 3K3aMeHY

YTBEPXOAKO
3asepyowmi kadegpon
PYHKUMOHANbLHOro aHanms3a n onepaTopHbIX ypaBHEHUN

M.N. KameHcknmn
. .2022r.



CneuymanbHOCTb

OucumnnunnHa MaTtemaTtuka
Kypc 1 dopma 0byyeHuns__ ovHas Bupg atrectaumm _npomexytoyHas
Bua koHTpons 3K3ameH

KoHTponbHO-nameputenbHbin maTtepuan Ne 1
1. YNpocTuTb BblpaxeHue Y2ab e y/4a2b « 327D

y : 1 .
2. HainTtn 3HaveHne BblipaxeHus cosg + Zsmg + ;tg2 g + 4cosm — ctgg + 6sinm
0
3. Bblumcnutb uHterpan [~ (x3 + x? + x)dx
-1

4. N3mepeHus npsaMoyroribHOro napasnsnenenunena pasHbl 8cm, 12 cm n 18cwm.
Hangute pebpo kyba, o6bem KOTOporo paBeH o6bemy 3TOro napannenenuneaa.

5. Hantu npousBoaHyo yHKumMm f(x) = sinx e Inx

MpenogaBaTenb KonmbikoBa E.B.

Kputepuu oueHnBaHMUA aK3ameHa:

- OLEHKa «OTSIMYHO» BbICTaBMISIETCH, eCcriv oby4alLWwmncsa BbIMNOMHWN BCe 5
3agaHunm 6e3 ownbOK;

- OLleHKa «XOPOLLO» BbICTABMSAETCS, ECMN 0DyYaloLLMACS peLuns BEpHO 4 3aaaHns nnm
peLumn Bce 5 3agaHuin, HO JONyCTUI apudmeTnyeckmne oLwmnbKM Npu 3TOM NPaBUibHO
npeacTaBuB Xop, peLleHns;

- OLEHKa «yOOBMETBOPUTENBHO» BbICTABMSETCH, €CN 0Oy4aoLMIACA peLunn BEPHO 3
3a4aHns nnu, B crnydae 6ornbLUero KonmyecTea 3agaHui, HO C FIOrMHECKUMN U/unin
apumeTnyeckMmMmm oLmbKamu;

- OLEHKa «HeyOoBreTBOPUTENBHO» BbICTABMSETCH, eCnn 0byyaroLmIncs peLunn BepHO

TONbKO ABa UM MeHee 3aJaHu.



