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NACMOPT ®OHOA OLIEHOYHbIX CPEACTB

MaTtemaTuka

doHO OUEHO4YHbIX cpeacTtB  paspaboTaH Ha ocHoBe  PepeparnbHOro
rocygapCctBeHHoOro obpasoBaTenbHOro craHgapTa cpefHero npodeccuoHansHOro
obpasoBanusg (ProcC Crio).

®OC BknoYaeT MaTtepuanbl AN NpoOBedeHUA  TeKylero KOHTPONns WU
NPOMEXYTOYHOM aTTecTaumm B opme aK3aMeHa.

®OC paspaboTaH Ha OCHOBaHUM MOSOXEHWIA:

MonoxeHne o nopsgke opraHMsaumMmM W ocyllecTBneHust obpasoBaTeribHOM
AEATENIbHOCTU, TeKyLllen, NPOMEXYTOYHOM M UTOroBOW aTTecTtaumm Mo OCHOBHbIM
npodeccuoHanbHbiM obpasoBaTeribHbIM NporpamMmmamM cpegHero npodeccuoHanbHOro
obpa3oBaHnsa B BOpOHEXCKOM rocyfapCTBEHHOM YHUBEPCUTETE

MonoxeHne o opmmnpoBaHun oHOA OLEHOYHbIX CpPencTB AnA aTTecTaumm

obyyvalolmxca no obpasoBaTtenbHbIM NporpaMMam cpeaHero npodeccuoHanbHOro

obpasoBaHusi BopoHexcKkoro rocyaapcTBEHHOIO YHUBEpCUTETA

1. lenn u 3apayum o6eobpasoBaTenibHOM y4eOHOM AUCLUNIIUHDI:

CopepxaHue nporpammbl «MaTemaTuka» HanpaBfleHO Ha [OOCTWXKEHWE CregytoLmnx
uenemn:

- obecneyeHne cHOPMUPOBAHHOCTM NPEACTaBNEHUIA O coLlmanbHbIX, KyNbTYPHbIX
N UCTOPUYECKMX (DaKTOpax CTaHOBMEHUS MaTEMATUKU;
- obecneyeHne  cHOPMUPOBAHHOCTM  FIOTMYECKOrO,  anropuUTMUYECKOro MU
MaTeMaTUYECKOro MbILLNEHUS;
- obecneyeHne chopMUPOBAHHOCTUN YMEHMUI NMPUMEHSTb MONYyYEHHbIE 3HAHUS NPK
peLleHnn pasnuyHbIX 3a4av;
- obecneyeHne chOpPMUMPOBAHHOCTU MNPEACTABMNEHUA O MaTemaTuMKe Kak 4acTu
o6LLIe4YenoBeYeCcKkon KynbTypbl, YHMBEPCANbHOM $3blKE Hayku, MO3BOMSOWEM
onucblBaTb M U3y4aTb pearibHble NPOLECChl U SIBNEHUS.
B pesynbTaTe 0CBOEHUSI AUCUMUNNMHBI 00YyYatoLLMIACS OOMKEH YMETb:
- BbINOMNHATL apudmeTMyeckne [OENcTBMS Hag Yucnamu, codveTast YCTHble U
MUCbMEHHbIE MPUEMbI; HaxoaWUTb MPUBIMKEHHbIE 3HAYEHWUS! BEMWYMH U MOrPELUHOCTU
BblYMCIIEHMI (aGCONOTHasA U OTHOCUTENbHAsA); CPaBHUBATb YMCMOBbIE BbIPaXEHUS;
- HaxoOuTb 3HAYEHUS KOPHS, CTeneHun, norapudpma, TPUrOHOMETPUYECKUX BbIPaXKEHUN
Ha OCHOBE OnpeaeneHnsi, WCMNomnb3ysi MNpu HEeoBXOOUMOCTU MWHCTPYMEHTarbHble

cpencTBa; Nonb30BaThCs NPUONMKEHHOW OLIEHKOW NPU NPakTUYECKNX pacyeTax;



- BbINOMNHATL Npeobpas3oBaHMs BbIpaXeHUN, NPUMEHAS (OpMyIbl, CBA3aHHbIE CO
CBOMCTBaMM CTeNeHen, norapnugpmos, TPUrOHOMETPUYECKUX (PYHKUUI;

- BblYUCNATb 3HaYeHMe (PyHKUUM NO 3aaHHOMY 3HAYEHWUIO aprymeHTa npu pasnuyHbIX
cnocobax 3agaHunsa PyHKUNK;

- onpefensatb OCHOBHblE CBOMCTBA YMCMOBbIX (OYHKUMWA, WANKOCTPUpOBaTb UX Ha
rpadpmkax;

- CTPOUTb rpadouMKMU M3YYEHHbIX QYHKUMIA, WUNCTPUpPOBaTbL MO rpadouky CBOWCTBA
3fIeMEeHTapPHbIX PYHKLNN,

- HAXOOUTb NPOU3BOAHbIE ANIEMEHTaPHbLIX PYHKUUN;

- MCNONb30BaTb MNPOU3BOAHYD AN U3YYEeHUs CBOMCTB (PYHKUMMA U MOCTPOEHMUS
rpadounKos;

- MPUMEHATb NPOU3BOAHYI0 ANs NpPoBeAeHUs NPUBNMKEHHbIX BbIYMCINEHWUA, pellaTb
3afayn nNpUKNagHoOro xapakrepa Ha HaxoxaeHve HambonbLlero M HavMeHbLIero
3HayeHus;

- BbIMUCAATL B MPOCTENWMX chyyaax nnowaan m obbemMbl C  UCMONb30BaHUEM
onpeneneHHoro uHTerpana;

- pewaTtb pauuoHarnbHble, NokasaTtesbHble, forapumMmyeckue, TPUroHOMeTpudeckne
YpaBHEHNHA, CBOASALWIMECH K JIMHEMHbIM W KBagpaTHbIM, a TaKkKe aHanornyHble
HepaBeHCTBa U CUCTEMBI;

- UICNOSb30BaTh rpadnyecknin MeTo peLleHnst ypaBHEHUN U HEPABEHCTB;

- n3obpaxaTb Ha KOOPAMHATHOM MSIOCKOCTU pEeLUEeHUs YpaBHEHUW, HEPaBEHCTB U
CUCTEM C ABYMSI HEU3BECTHbIMMU;

- COCTaBNATb W pewaTb YpaBHEHUSI U HepaBEHCTBA, CBA3blBaKOLWME HEU3BECTHble
BENNYMHbI B TEKCTOBbIX (B TOM YMCe NpUKNagHbiX) 3agadax;

- pewaTtb npocTenwme KOMOMHATOPHble 3afjayn meTogoM nepebopa, a Takke C
NCNonb30BaHMEM U3BECTHbIX hopmyr;

- BbIYUCNATD B MPOCTENLLINX CNyYasiXx BEPOATHOCTM COBLITUM Ha OCHOBE noacyeTa yucna
NCXOA0B;

- pacno3HaBaTb Ha YyepTexax U MoAenax NPoCTPaHCTBEHHbIE (POPMbI;

- COOTHOCUTb TPEXMEPHbIE 0OBHEKTBI C X OMUCAHUSIMN, N30OPaKEHNAMMU;

- OonucbiBaTb B3aMMHOE pPacrnosfiokeHne MpsMbIX M MNSIOCKOCTEN B NPOCTPAHCTBE,
apryMeHTMpoBaTb CBOM CY>XAEHMS 00 3TOM pacrnosioKeHuu;

- aHanusuMpoBaTb B MPOCTEWLLMX Chydasix B3auMMHOE pacrnonoxeHue OOBLEKTOB B

NPOCTPaHCTBE;



- n3obpaxaTb OCHOBHble MHOFOFPAHHUKN W Kpyrnble Tena; BbIMNOMHATb YepTexu no
yCnosusaM 3agad,

- CTPOUTb NpoCcTenLne ceveHms Kyba, npuambl, nipamMmmnapl;

- pewaTb NNaHUMETpUYEecKne W MpoCTeNlUne CcTepeoMeTpuyeckme 3ajadnm Ha
HaxXxoXOeHne reoMeTpudeckmUx BENNYMH (AnuH, yrnos, nnowaaen, o6LemMoB);

- UCNOMb30BaTb NPU peLleHnn CTepeoMeTpUIECKMX 3aay NnaHMmeTpudeckme oakTbl U
MeToabl,

- MPOBOAUTbL AoKa3aTenbHble pacCcyXaeHus B XoAe peLleHnsa 3agay,

B pesynbTaTte 0CBOEHMS ANCUUNINHBI OBy4atoWmMnca A0OMKEH 3HaTb:

- OCHOBHble TMOHATUS MaTemMaTMyecKoro aHanmsa W WX CBOWCTBA, BNageTb YMeEHWeMm
XapakTepusoBaTb NoBefeHne PyHKUWA, Kak MCMOMb30BaTb NOSyYEHHbIe 3HAHUA ANS ONUCaHUS
N aHanmsa pearnbHbIX 3aBUCUMOCTEN;

- OCHOBHbI€ MOHATUS O NIIOCKUX U NPOCTPAHCTBEHHbIX reOMeTpUYecKknx urypax, Mx OCHOBHbIE
CBOWCTBA; NPUMEHEHNE N3YYEHHbLIX CBOMCTB reoMeTpuyecknx uryp n doopmyn Ans pelueHus
reoMeTpuYEeCKNX 3a4ay 1 3agay c NPaKkTUYECKUM coaep)KaHneM;

- 3HayeHMe mMaTeMaTU4eCcKOW Hayku ONS pelleHust 3adad, BO3HWMKAKLWKUX B TEOpUN U
npakTuke; WUpoTy U B TO Xe BpeMs OrpaHNYeHHOCTb NMPUMEHEHUs MaTemMaTUyecKux
METOAOB K aHanu3y n nccnegoBaHuo NpoLeccoB U ABNEHUI B NPMPOAE N OOLLECTBE;

- 3HayeHuMe npaKkTUKM W BOMPOCOB, BO3HMKAKOWMX B CaMOW MaTtemMaTuke Ans
dopMUPOBaHUA M Pas3BUTUA MaTeMaTUYECKOW HayKuU; UCTOPUIO PasBUTUS MOHATUS
ymcna, co3gaHua mateMmaTuyeckoro aHanmaa, BO3HMKHOBEHUS N Pa3BUTUA reoOMeTpun;

- YHUMBepCarnbHbI XapakTep 3akoHOB JOMMKM MaTeMaTUYECKUX pPacCyXOEHUN, UuxX
NPUMEHNMOCTb BO BCEX 06MacTaAX YenoBEYECKON OeATENBHOCTY;

- BEPOSAAITHOCTHbIN XapaKkTep pasnnyHbiX NPOLLECCOB OKpY)KatoLLero mmupa.

2. YcnoBusl atrectaumu: TeKyLLUMW KOHTPOSb YCNeBaemMoCTu npoBoautcs B dopme
KOHTPOJSIbHBIX Y CaMOCTOATENbHbBIX PaboT, NpoMeXyToyHasi aTTecTaumsa NpoBoOaUTCS B

dopme 3K3aMeHa No 3aBepLUEHUI0 OCBOEHNSA y4eOHON ANCLMMINHBI.

OueHKa Mo NPOMEXYTOYHOW aTTecTaumm B popMe 3Kk3aMeHa MOXeT ObiTb BbiCTaBreHa
No pesynbTaTaM TEKYLEro KOHTPONSA YCrNeBaeMoCTU obyvalollerocs B Te4veHue
y4yeGHOro roga npu YCINOBWUM BbINOMHEHUS BCEX BWOOB TEKYLLEro KOHTPONsA Ha
MOMNOXNTENbHYIO OLIEHKY MO CpeaHeMy apudMeTUYecKoMy C OKpyrreHnemMm B Gonbluyto

CTOPOHY.

Bpemsi npoMeXXyTO4YHOM aTTecTauuu:



rnoaroToBka 10 MWH.;
BbiNnoNHeHne 1 vaca 20 MUH,;
ocdopmneHme ncgava 15  MuH,;
BCero 1 yac__ 45 MWH.

O6Lwaga NnpoaomknTenbHOCTb 3K3amMeHa B rpynne He 6onee 6 4Yacos.

3. Mporpamma oueHUBaHWUA KOHTPONUPYEMbIX pe3yribTaTOB OCBOEHUS y4e6HoMm
OVUCLUNIUHbI:

Tekywmnn KoHTponupyemsble pasgenbl (TEMbl) HanmeHoBaHwue

KOHTPOI1b ANCUMNIINHBI U UX HAMMEHOBaHNE OLIEHOYHOro cpefcTBa

1 Pasgen 2. Anrebpa KoHTponbHas paboTta Ne1
Tema: KopHu HaTypasibHOM CTENEeHN

2 Pasgen 4. dyHKkuuMK, X CBONCTBA U KoHTponbHas paboTta Ne2
rpacovikn, Tema: llokasartesibHble yHKLMN

3 Pasgen 2. Anrebpa KoHTponbHas pabota Ne3
Tewma: Jlorapmncpmbl

4 Pasgen 3. OcHoBbI TPUrOHOMETPUSA KoHTponbHas pabota Ne4

5 Pasgen 5. Hayana matematunyeckoro KoHTponbHas pabota Ne5
aHanusa, Tema: lponssogHas

6 Pasgen 5. Hayana matematuyeckoro KoHTponbHas pabota Ne6
aHanusa, Tema: VIuterparnol

7 Pasgen 6. KombuHaTopuka 1 Teopusi CamocTtosaTenbHasa paboTa
BEPOSATHOCTEN, CTaTUCTUKA Ne1

8 Pasgen 7. N'eomeTtpus KoHTponbHas pabota Ne7
Tema: CtepeomeTpus

MpomexyTo4Has aTTrecTauus 3K3ameH

KoHTponbHasa pa6boTta Ne 1

KoHTponbHas pabota Ne1 BBegeHa C Lenbio NPOBEPKM 3HAHU OBy4YaloLmnXCs, YMEHUs
n3Brnekatb KOPHU N paboTaTb C BbipaXXEHUAMMU, COAEPXalUMMN paduKasnbl, a Takke C
Lenblo BbIABNEHUS YMEHUS peLlaTb YpaBHEHMS C pagMKkanamm pasHbiX CTENEHEN.

KoHTponbHas pabota Nel1 npoBogutca nocne usyvyeHnsa Tembl «KOpHW HaTypanbHOW
cTeneHn» BO BpeMsa ayauTOpHbIX 3aHATUA. KoHTporbHas pabota Ne1 nposoautcsa B
NMMCbMEHHOM BMAE M BKyaeT B ceba 5 3apgaHun. Obyyatouwiemyca Heobxoanmmo
PeLNTb YpaBHEHUS U YNPOCTUTL BbipaxeHne. Ha BbinonHeHne otBoantcsa 90 MUHYT.

Bo Bpemsa HanmcaHusi KOHTpornbHOW paboTbl Ne1 3anpelleHo mcnonb3oBaHuMe MobbIX
BCMOMoOraTesbHbIX CPeACTB, KPOME COOCTBEHHbIX KOHCMEKTOB.

Tpe6OBaHI/IFI K BbIMOJSTHEHNIO: 0COBbIX Tpe6OBaHI/IIZ HeT.

TpeboBaHust kK OGPOPMIMEHMIO: 3aMONHAETCA PYYKOM CUHErO WM YEepHOro LBeTa Ha
nucTax pasgaTtoyHoro matepuana.

Mpumep 3apgaHuM ANa KOHTPONbHOWU paboTbl Ne1

Pewwnte YpaBHEHUA:



1) Vx+16=0

2) vx+1=x-5
3) V3x—1— vx+2=1
4)Yx+8=-1

5) YNpOCTUTb BblpaxeHue ¥2ab  /4a2b « Y27b

KoHTponbHasa pa6boTta Ne 2

KoHTponbHas pabota Ne2 BBegeHa C Uenbio MNPOBEPKM 3HAHUA U YMEHUN
obyyvaroLmnxcs, NoNy4YeHHbIX B pesynbTaTe udydeHus TeMbl «llokasatenbHble PyHKUUN»
AN peleHns nokasaTeribHbIX YypaBHEHUN U HEPABEHCTB PasSinyHbIX TUMOB.

KoHTponbHasa paboTta Ne2 npoBoanMTCA BO BpEMS ayaUTOPHbIX 3aHATUIA B MUCbMEHHOM
BMae n BKNovaeT B cebs 5 sagaHnn. Obyyatrouiemyca Heobxo4MMO PeLLnTb ypaBHEHUS
N HEpaBEHCTBA, CUCTEMY YpaBHEHUN. Ha BbinonHeHne otBoamntca 90 MUHYT.

Bo Bpemsa HanmncaHusi KOHTponbHOW paboTbl Ne2 3anpelleHo ncnonb3oBaHWe NobbIX
BCMOMoraTesbHbIX CPeAcTB, KPOMe COOCTBEHHbIX KOHCMEKTOB.

TpeboBaHuUs K BbIMONIHEHMIO: OCODbLIX TPeboBaHUM HET.

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

Mpumep 3apaHnn aNsa KOHTPONbHOU paboTbl Ne2

1)  PewwuTe ypaBHeHne: 2~ —2%7% =30

2) PewnTe ypasHeHnue: 64" —8" —56=0

(E)ZX‘6 <32
3) PewwnTe HepaBeHCTBO:
4) Pelunte HepaBEHCTBO: 5218 ¢
5) PewunTte cnctemy ypaBHEHUM:
3% =81
0,1*-10% =10

KoHTponbHas pa6oTta Ne 3

KoHTponbHasa pabota Ne3 npoBoanTcsa nocne nsyveHus tembl «Jlorapudpmel». BBeaeHa
C Uenbio NMpPOBEPKM YCBOEHUSI 3HAHWUA MO TeMe U yMeHun obydatowmxca pabotatb C
AECATUYHBIMU U HaTypanbHbIMK norapudmamm, ¢ norapuPMmMYecKUMmn ypaBHEHUSAMA 1
HepaBeHCTBaMW.

KOHTpOJ’IbHaFI pa60Ta Ne3 nposognTCcA B NMCbMEHHOM BuUAe BO BpeMA ayAUTOPHbIX
3aHATUM N BKNOYaeT B ceba 5 3agaHM Ha BbIYMCIIEHUS, pewieHne ypaBHeHI/IIZ n
HEepaBEHCTB. Ha BbinonHeHune otBogmTtcs 90 MUHYT.



Bo Bpemsi HanucaHusi KOHTponbHOM paboTbl Ne3 3anpeleHo ucnonb3oBaHWe ModbIX
BCMOMOraTeNbHbIX CPEACTB, KPOME COOCTBEHHbBIX KOHCMEKTOB.

TpeboBaHus K BbINOSIHEHUIO: 0COObIX TpeBOBaHUI HET.

Tpe6OBaHI/IFI K O(bOpMJ'IeHI/IlOZ 3arnoJiHAeTCA py‘-lKDVI ChHEero unmM 4YepHoro uBeta Ha
JINCTax pa3gaTtovyHoro matepuarna.

Mpumep 3apaaHnM oNa KOHTPONbHOW paboTbl Ne3
1) Bbluncnute: a) Ig 0,001; 6)log,24 — log,6
2) PewwTe ypaBHeHune: log;(2x —1) =2
3) PewwTe HepaBeHcTBO: log;(2x — 1) > 1
4) PewunTe ypaBHeHue:

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

6) log®s x—2log, x—3=0

5) PewwunTe HepaBeHcTBO: lg(x? —4) —lg(x —2) > 2
KoHTponbHasa pa6oTta Ne4

KoHTponbHas pabota Ne4 BBeaeHa C Lenbio NPOBEPKN 3HAHUIN oByyatowmxcs no teme
«TpuroHomMeTpus», ymeHun pabotatb C TPUTOHOMETPUYECKUMU YpaBHEHUSMU W
TOXOecTBamu.

KoHTponbHas pabota Ne4 npoBoamtcs BO BpEMS ayAUTOPHbIX 3aHATUIA B MUCbMEHHOM
BMOe v BKovaeT B ceba 5 3agaHun, B KOTOPbIX oOy4arwollemMycs Hago pewunTb
YPaBHEHNHA, HaAWUTWU 3HAYEHWEe BbIpaXeHUs W AoKasaTb TOXAecTBO. Ha BbiNonHeHue
otBoanTcs 90 MUHYT.

Bo Bpemsi HanucaHusi KOHTporibHOM paboTbl Ne4 3anpelieHO Ucrnonb3oBaHME MbbIX
BCMOMOraTesbHbIX CPeACTB, KPOME COOCTBEHHbIX KOHCMEKTOB.

TpeboBaHMs K BbIMONIHEHMIO: OCODbLIX TPE6OBaHUI HET.

TpeboBaHMs K OPOPMMNEHUIO: 3aMOSTHAETCSA PYYKOM CUHEro WNu YepHoro uBeTa Ha
nucTax pasgaTtoyHoro martepuana.

Mpumep 3apaHu ANst KOHTPONbHOU paboTbl Ne4
1) PewnTtb ypaBHeHue: (1 — cosx)(4 + 3cos2x) =0
2) PelwmnTb ypaBHeHue: 2sinx + sin’x + cos?x = 1
3) Hantu 3HavyeHune BbipaxxeHUs: cosg + ZSing + étg2 g + 4cosm — ctg% + 6sinm
4) HanTtu 3HayeHue BblpaxeHus: sin73°cos13° — cos73°sin13°
5) Noka3aTtb ToxaecTBo: sin(a + B) + cos(a — B) = (sina + cosa) (cosf + sinp)

KoHTponbHas paboTta Ne5

KoHTponbHasa pabota Ne5 nposogutcs nocne udydeHnsa Tembl «[1pounsBogHas».
BBegeHa C Lenblo NPOBEPKN TEOPETUHECKUX 3HaHUM Obydarowmxcs no nNpovaeHHOn



TeMe, MO HaXOXAEHUIO NPOU3BOAHbLIX (PYHKUMWA, YMEHUA MPUMEHATb MOSyYEHHble
3HaHUS K UccriegoBaHuUIo rpadoMKoB OYHKLMIA.

KoHTponbHas paboTta npoBoAUTCA B MUCbMEHHOM BO BpeMsi ayAUTOPHbIX 3aHATUN.
KoHTponbHaa pabota Ne5 BkntovaeT B cebs 5 3agaHui, B KOTOpbIX obyvatowemycs
Heo6Xo4MMO HaNTU NPOM3BOOHYH PYHKLMW, MOCTPOUTb rpadonkn YHKLMK C MOMOLLbLO
NPOM3BOOHOM W HanucaTb YpaBHEHME KacaTesfibHoOM K rpaduky yHKUuMmn c
onpeaenéHHbiMn gaHHbIMU. Ha BbinonHeHne otBoguTtca 90 MUHYT.

Bo BpeMA HarnncaHusA KOHTpOJ'IbHOVI paGOTbI Ne5 3arpeLleHo ncCrosib3oBaHne noobIX
BCnoMoraTtesibHbIX CpeaCTB, Kpome COBCTBEHHbIX KOHCMEKTOB C NPaKTUKNA.

Tpe6OBaHI/IFI K BbIMOMHEHNIO: 0COObIX Tpe6OBaHl/Il7I HeT.

TpeboBaHMs K OPOPMIEHUIO: 3aMOSIHAETCSA PYYKOM CUHEro WNu YepHoro uBeTa Ha
nucTax pasgaTtovyHoro maTtepuana.

Mpumep 3apaaHun AnNs KOHTPoOnbHOW paboTbl Ne5
1) Hantu npomnssoaHyto pyHkumm f(x) = cosx — 3tgx + 25
2) HainT npousBoaHyto dyHKumK: cos(x? + x) + 25*
3) HanucaTb ypaBHeHWe kacaTenbHOM K rpadunky dyHkumm f(x) = x? + x + 1 B Touke
c abcumuccom xy = 1
4) C nomOLLb0 NPOU3BOAHONM NOCTPOUTL rpaduk yHKUMK: f(x) = x3 — 2x? + x
5) Hantn npounssogHyto pyHkumn: f(x) = sinx e Inx
KoHTponbHasa paboTta Ne 6

KoHTponbHass pabota Ne 6 npoBoauTcss nocne wudyyeHuss Tembl «W/HTerpanbiy.
KoHTponbHass pabota Ne 6 BBegeHa C Uenbld MNPOBEPKN 3HAHUW U YMEHUN
oby4yarowmnxca No HaxoXAeHU0 NepBOOOpPa3HbIX, BbIYUCIEHUD MHTErpasnoB, YMeHue
NPUMEHSTb MONYYEHHbIE 3HAHUA NPU HAXOXAEHUW nnowagen uryp, orpaHNYEHHbIX
3agaHHbIMKM NnHUAMK. [poBOANTCS BO BpeMs ayauUTOPHbIX 3aHATUM B MUCbMEHHOM
BMae 1 BKIoYaeT B cebs 5 3agaHui, B KOTOPbIX 0OyyaroLemMycs HYXXHO BbIMOMHUTL
pasnun4yHble BbldncneHus. Ha BbinonHeHne otBogmTcs 90 MUHYT.

Bo Bpemsa HanmncaHus KOHTponbHOW paboTbl N2 6 3anpelleHo ncnonb3oBaHue Nbbix
BCNoOMOraTesibHbIX CPeacTB, KPOME COOCTBEHHbIX KOHCMEKTOB C NPaKTUKN.

TpeboBaHMs K BbINONTHEHMIO: 0COObIX TPEOGOBaHUI HET.

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

Mpumep 3apaHnn AN KOHTPONbHOU paboTbl Ne 6

1) Bblumcnutb nHTErpan fo (x + 1)(x? — 2)dx
-1

2) Haintn Bce nepBoobpasHble dyHKUUKN cos(3x + 4)



3) Hantu nnowanb KpUBONUHENHOW Tpaneuuun, orpaHUYeHHON NMPSAMbIMU X = 2,x =
4, ocbto Ox 1 rpadomkomM dyHKUMK f(x) = x3. CoenaTb cXemMaTU4eCKnin pUCyHOK

NONyYMBLUENCS KPUBONMHENHOW Tpaneumn.

3 1
4) BblumcnuTb MHTErpan | ;dx
1

5) Haiit nnowanb durypbl, orpaHUYeHHON rpadmkamMm QYHKUNA y = —x2 — 4x 1
y=4+x
KoHTponbHas paboTta Ne 7

KoHTponbHas pabota Ne 7 npoBoautcs nocrne wudydeHusi TeMbl «CTepeomeTpusi».
KoHTponbHasa pabota Ne 7 BBegeHa C Uefbld NPOBEPKM 3HAHUA WU YMEHWUN
obyvarowmxca pabotatb C BEKTOpaMy B MNPOCTPAHCTBE, HaXOXOEHWIO KoopAawuHat
cepeavHbl OTpesKa, HaxOXAeHWo nroLwagen noBepxHocTen 1 06 beMOB MHOrOMEpPHbIX
duryp B npocTtpaHctBe. KoHTponbHas paboTa NpoBOAMTCA BO BpeMs ayauUTOPHbIX
3aHATUI B MMCbMEHHOM BuAe U BKNtodaeT B cebs 5 3agaHui, KoTopble obyyarowemycs
Heobxoaumo pewnTb. Ha BbinonHeHne otBoanTcst 90 MUHYT.

Bo Bpems HanmncaHus KOHTponbHOW paboTbl N2 7 3anpelleHo ncnornb3oBaHue Nobbix
BCNoMoOraTesibHbIX CPeAcCcTB, KPOMe COOCTBEHHbIX KOHCMEKTOB.

TpeboBaHMs K BbINOMIHEHUIO: OCOOLIX TpeboBaHUI HET.

Tpe6OBaHI/I9-I K O(bOpMJ'IeHI/IIOZ 3arnoJriHAeTCA pyLIKOVI CHEero unm 4YepHoro uBeta Ha
JINCTax pa3gaTtovyHoro martepuarna.

Mpumep 3apaHnmn AN KOHTPONbHOU paboTbl Ne 7

1) OaHbl BekTopbl a{5; —1; 2}, b{—3; —1; 0}, c{0; —1; 0}, d{0; 0; 0}. 3anmwuTe

5 5 o

pasnoXXeHUs 3TUX BEKTOPOB NO KOOPANHATHBIM BEKTOPAM i, j, k.
2) N3mepeHus npsamMOoyrosibHOro napannenenuneaa pasHbl 8cm, 12 cm n 18cwm.
Hangute pebpo kyba, o6bem KOTOpPOro paseH obbeMy 3TOro napannenenuneaa.
3) Hanaute koopamHatbl cepeamHbl otpeska AB, ecnn A(5;7), B(-3;-5).
4) [aHbl BEKTOpPSI 6(3,7,12),E(—3,7,21)HE(—1,0,2). HaliTuBekTOpa — b+8c
5) OcHoBaHue nupamuabl — NPAMOYrOfIbHUK CO CTOpOHamMu 9m 1 12m, BCce BOKOBbLIE

pebpa pasHbl 12,5M. Hanante o6bem nnpammnipbi

KpVITepI/IM oUleHNnBaHNA KOHTPOJIbHbIX paGOTbI:

- OLleHKa «OTNNYHO» BbICTABMSETCSH, eCn 0byYatoLMiicsa BbINONMHUI Bee 5 3agaHui

0e3 owmnbok;



- OLleHKa «XOpPOLLO» BbICTABNSAETCS, ecnv oby4aloWwmnincs pewnn BepHo 4 3agaHns
Unu peLluunn Bce 5 3agaHuii, Ho 4onycTun apudmMeTUYeckme ownbKn Npu 3Tom

npaBuUIbHO NnpeacrtaBmMB Xo4 peLUEHUA,

- OUeHKa «yaoBneTBoOpuUTEsiIbHO» BbICTaBIIAETCA, €CIn o6yqa+ou.|,|/||7|c;| pewnn BepHoO 3
3aflaHuna unu, B cly4vyae Gonbluero konu4yecTea 3agaHum, HO C NTIOTMYECKUMU U/Mnn

apndmMeTUHeCcKMMUN oLnbKamu;

- OUeHKa «HeyOoBJ1IeTBOPUTETIbHO» BbICTaBI1AETCA, €CIN O6y‘-laI-OLIJ,I/IIZCFI pewnn

BEPHO TOSbKO ABa U MeHee 3aJaHuni.
CamocTtosaTenbHasa paboTa

CamocTtosaTenbHasn pabdota Ne1 npoBoanTcsi nocne nayvyeHmsi Temol «KombuHaTopuka m
Teopus BeposiTHocTen». CamoctosTenbHaa pabota Ne1 BBeeHa C Lienbio NpoBepKu
3HaHUN N yMeHnI 0By4atoLmMXca peLllaTb BEPOATHOCTHbIE 3a4ay, pewaTtb npocTenwme
KOMBUHaTOpHbIE 3a4a4m MeTonoM nepebopa, C MCNOfb30BaHNEM U3BECTHbLIX hopmyn,
a Takke peluaTb NPOCTENLLNE CTaTUCTMYECKME 3aaayn. [NpoBoauTcsa BO BpeMs
AyOMTOPHbIX 3aHATMI B MMCbMEHHOM BUAE U BKItOYaeT B cebs 5 3agaHmi, KoTopble

obyyatoLemMycsi He06X0AMMO peLnTb. Ha BbinonHeHne otBoanTCS 45 MUHYT.

Bo Bpemsa HanucaHus camocTtoaTenbHon paboTtbl Ne1 3anpeLleHo ncnonb3oBaHue

nobBbIX BCoMoraTenbHbIX CPEACTB, KPOME COOCTBEHHbLIX KOHCMEKTOB.
TpeboBaHMs K BbIMONIHEHMIO: OCOObLIX TPE6OBaHUI HET.

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

nucTax pasgaTtoyHoro matepuana.
Mpumep 3agaHui ans camoctosATenbHoOM paboTbl Ne1
1. Hantn BepoaATHOCTb TOro, YTO Npun 0gHOM BpocaHun urpanbHOro Kybuka BbinageT:

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

2. Ha ypoke pu3kynbTypbl 14 LWIKOMBHMKOB NpbIranuy B BbICOTY, a@ y4UTeNb 3anncbiBars
pe3ynbTtathl. [lonyynncs Takon psg AaHHbIX (B cCaHTUMETpax):
125, 110, 130, 125, 120, 130, 140, 125, 110,130, 120, 125, 120, 125.
TpebyeTcsa crpynnupoBaTh AaHHbIE, COCTaBUTb Tabnuuy nx pacnpegeneHuns, HamTu
pasmax, Mody U MeanaHy namepeHus.

3. Y4eHuk crnyvanHbiM o6pa3om Bbibpan Npon3BoOfibHOE TPeX3HayHoe HaTyparibHoe

4yncno, HauMHarLleecs ¢ eanHULbl. Hanaute BepoSTHOCTb TOrO, YTO:



a) 9TO YMCIIO HEYETHOE;
6) cpeamn uMdp aToro Yncna ectb 3;
B) 3TO YMCIO He ABNseTCcs KyOoM LIenoro Ymcna;

r) cymma ero uundp 6onblue 3.

4. WUrpanbHyto KocTb Bpocunu aeaxabl. Hanante BepoATHOCTb TOrO, YTO:

a) cpeau BbIMaBLUMX YMCEN HET HU OOHOW MNATEPKY;

6) cpeau BbINaBLUMX YMCEN €CTb NN NATEPKA, UMW LIECTEPKa;
B) CyMMa BbINaBLUMX Yncest MeHbLue 11;

r) Npov3BeaeHne BbiNaBLUMX YMCeST MeHbLue 25.

5. B nblXHbIX rOHKax y4acTBytoT 11 cnoptcmeHoB 3 Poccuun, 6 crnopTCMeHOB 13
Hopseruu n 3 cnoptcmeHa u3 Lseuun. MNopagok, B KOTOPOM CMOPTCMEHbI CTapTYIOT,
onpegensieTcs xpebuem. Hangute BeposiTHOCTb TOro, YTO nepebIM ByaeT
cTapToBaTb CNOPTCMEH He u3 Poccuw.

Kputepum oueHMBaHMA CaMOCTOATENbLHOW paboThbl:

- OLEeHKa «OTMIMYHO» BbICTaBMSIETCA, €Ccriv oby4valLWwmncsa BbINONHWN BCe 5
3agaHunm 6e3 ownbok;

- OLleHKa «XOPOLLO» BbICTaBMSETCS, €CrN 0ByYaloLLMNCS peLuns BepHO 4 3aaaHns nnm
peLmn Bce 5 3agaHunin, HO JonycTyn apudpmeTnyeckmne owmdKkm Npu 3ToOM NPaBUibHO
npeacTaBuB X0, PELLEHMS;

- OLleHKa «yOOBNETBOPUTENBHOY» BbICTABNAETCH, €CNv 00y4YatoLMIACA peLunin BepHo 3
3aaHns nnu, B criydae 6ornbluero KonmyecTsa 3agaHuin, HO C NormyeckuMmn n/vnm
apPMETUHECKUMIN OLLIMOKaMW;

- OLeHKa «HEeYyOOBMETBOPUTENBHOY BbICTABMSAETCH, €CNN O0Yy4aoLLMINCS PeLUnIT BEPHO
TOMbKO ABa U MEHee 3aaHnn.

MpomexyTo4Has aTTrecTauus

lMpomexyToyHasa aTTecTaumnsa NpoBoauTCAa B (oOpMe NMUCbMEHHOMO SK3aMeHa.

Llenbio NpomexyToudHOW aTtTecTaumMmM SBNSETCs MNpPOBEpPKA KavecTBa OCBOEHUSA

pesynbtatoB 06ydeHus no pgucuunnuHe [14.03 Matematuka. [MpomexyTodHas

aTTecTaums npeanonaraet Ans oby4dalowerocs — OLEHKY AOCTUXKEHUA B Yy4ebHou
AeATENbHOCTU U CTEMNEHN OCBOEHMS pe3ynbTaToB 0ByYeHus.

ﬂepequb 3a4aHnM K npome)KyTquoﬁ atTectTauuvun B d)opme JK3aMeHa:

1. YnpocTuTb BbipaxeHue V2ab e V4azb « Y27b

2. PewwnTb ypaBHeHne Vx+6— Vx+1= v2x—5



11.

12.

13.
14.
15.
16.

17.

18.
19.

20.

Bbluncnutb uHterpan [0 (a3 + x% + x)dx
-1
PewwuTb ypaBHeHne 37 = 81.

PewwmnTtb 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 pyHkumM f(x) = x3 — 3x.

Hantn Bce nepBoobpasHbie dyHKkumn f(x) = cos(3x + 4)

. Hantu nnowaab KpMBONMHENHON Tpanewmu, orpaHUYeHHON NPAMbIMU x = 2, x = 4,

ocbio Ox 1 rpadmkoM pyHKUMK f(x) = x3. CoenaTb cxemaTU4ecKuit pucyHoK
NOSNyYMBLUENCS KPUBONMHENHOW Tpaneumn.

3 1
Bbluncnutb nHterpan [~ —dx
1

” b4 . T 1 s 4 .
Hantn 3Ha4yeHune BblpaXXeHus cos 3 + Zsmz + gtg2 3 + 4cosm — ctg, + 6sinm

PewwmnTb HepaBeHcTBO 3° 72 + 371 < 28

HanTtu nponssoaHyto pyHkumn f(x) = cosx — 3tgx + 25

[ante onpegenexHne umnuHapa, KoHyca u wapa.

Hawnte onpegenexHne crepeomeTpun. PopMynbl 4NS HAXOXKAEHMA KOOpANHAT
cepeauHbl oTpeska.

M3mepeHus npsimoyronbHOro napansnenenunega 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 KOOpAMHAT.

HanTtn nponssogHyto pyHKUMM f(x) = sinx e Inx



KoMnneKkT KOHTPONbHO-U3MepUTeNbHbIX MaTepuanoB K 3K3aMeHy
YTBEP>XOAKO
3aBeaytowmi kacdeapon

JYHKUMOHAIbHOro aHanunsa u onepaTopHbIX YpaBHEHUN

M.N. KameHckuin

. .2022r.
CneunanbHOCTb
OucumnnuHa MaTtemaTtuka
Kypc 1 dopma 0byyeHuns__ ovHas Bupg atrectaumm _npomexytoyHas
Bua koHTpons 3K3ameH

KoHTponbHO-nameputenbHbin matepuan Ne 1
1. YNpocTuTb BblpaxeHue Y2ab e y/4a2b « 3/27b

y : 1 .

2. Hantn 3HayeHune BbipaxkeHUs cosg + Zsmg + gtg2 g + 4cosm — ctg% + 6sinm
0

3. Bblumcnutb uHterpan [~ (x3 + x? + x)dx
-1

4. N3mepeHus npsaMoyronibHOro napasnsenenunena pasHbl 8cm, 12 cm n 18cwm.
Hangute pebpo kyba, o6bem KOTOporo paBeH obbemy 3ToOro napannenenuneaa.

5. HanTtu npousBoaHyo yHKumm f(x) = sinx e Inx

MpenogaBaTenb KonmbikoBa E.B.

Kputepuu oueHnBaHUA aK3ameHa:

- OLleHKa «OTNUYHO» BbICTABMSAETCS, ecnn obyvaLwmnincsa BolNOMHU BCce 5
3agaHun 6e3 ownbOK;

- OLIEHKa «XOPOLUO» BbICTABMISAETCS, €CNv 00y4aloLLMINCA peLuni BEPHO 4 3a4aHns vinm
peLmn Bce 5 3agaHuin, HO JONyCTUIN apudmeTnyeckmne owmnbKM Npu 3TOM NPaBUibHO
npeacTaBuB Xo[, PELLEHMS;

- OLleHKa «yOO0BNEeTBOPUTENBbHOY» BbICTABNAETCS, €CIN 0OYHaOLLMACA peLumn BEpHO 3
3agaHus nnu, B cnyyae 6onbLuero KonnyecTsa 3agaHui, HO C fIOrM4eCKUMn ninnm
apvmMeTUHEeCKUMM OLUIMBKaMK;

- OLEHKa «HeyOoBreTBOPUTENBHO» BbICTABMSETCH, eCnn obyyaroLmincs peLunn BepHO

TOSbKO Ba Ui MeHee 3aaHuM.



