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NACMOPT ®OHAA OLIEHOYHbLIX CPEACTB

MaTtemaTtuka

®doHO OUEeHOYHbIX cpeactB  paspabotaH Ha ocHoBe  PepepanbHOro
rocyaapctBeHHoro obpasoBaTenbHOro CTaHgapTa cpegHero npodeccuoHanbHOro
obpasosaHua (ProcC CrI10).

®OC BknoyaeT wmaTepuanbl ANs  NPOBEAEHUS TeKyWero KOHTpons U
NPOMEXYTOYHON aTTecTauumn B oopme ak3ameHa.

®OC paspaboTtaH Ha OCHOBAHUM MONOXEHWUM:

lMonoxeHne o nopsigke opraHuMsauMmM W OcyLlecTBreHust obpasoBaTenbHOM
AEATENbHOCTW, TeKyLen, MNPOMEXYTOYHOMW M MTOroBOW aTtTecTtaumm MO OCHOBHbIM
npodeccrmoHanbHbiM 0bpasoBaTenbHbIM NporpaMmam cpegHero npodeccnoHanbHoOro
o6pasoBaHnsa B BopoHEXCKOM rocyapCTBEHHOM YHUBEPCUTETE

lMonoxeHne o dopmmupoBaHMM (OHOA OLIEHOYHbIX CPeAcTB ANs atTectaumm

06yqarou_u/1xc;| no 06pa3OBaTeJ'IbeIM nporpamMmMmamM cpegHero npodyeccuoHanbHOro

obpa3oBaHuss BopoHEXCKOro rocyaapcTBeHHOro yHMBepcuTeTa

1. Llenn n 3apaum o6eobpasoBaTesibHON y4eOHOU AUCLUNIIUHDI:

CopepxaHue nporpammbl «MaTemaTuka» HanpaBneHO Ha [LOCTMXKEHME creayrLmx
uenemn:

- obecneyveHne chopMMPOBAHHOCTU NPEACTABMNEHMI O COLUMATbHBIX, KyNIbTYPHbIX U
NCTOpUYECKNX (bakTopax CTaHOBNEHUS MaTEMATUKN;
- obecrnevyeHne  CHOPMUPOBAHHOCTM  FIOTMYECKOro,  anroOpUTMUYECKOTO U
MaTEMaTUYECKOro MbILLIEHUS;
- obecneyeHne chopMMPOBAHHOCTN YMEHUI NMPUMEHATL MOSTyYEHHbIE 3HAHUST NPU
peLLeHnN pas3nuyHbIX 3agay;
- obecne4vyeHne cOPMMPOBAHHOCTN MNPEACTaBMEHMI O MaTemMaTUKe Kak 4acTu
obLeyenoBeYeckor KynbTypbl, YHMBEPCANIbHOM $3blke HayKu, MO3BOMAOLLEM
onncbiBaTb M U3y4aTb pearbHble MPOLECCHl U SIBNEHUS.
B pesynbTaTte 0CBOEHUSI AUCLMNITNHBI O0YYatoLWLMNCA OOIMKEH YMeTb:
- BbIMOMHATL apudMETUYECKNE AENCTBUS HA YMCIIaMK, COYETas YCTHbIE N MUCbMEHHbIE
NPUEMbI; HaxoauTb MPUOINMKEHHbIE 3HAYEHWUs] BEINTMYMH U MOTPELLUHOCTU BbIYUCIIEHWN
(abcontoTHasa 1 OTHOCUTESNbHAs); CPAaBHUBATb YMCIOBbLIE BbIPAXEHUS;
- HAXOONTb 3HAYEHUS KOPHS, CTENEHU, norapudgma, TPUroHOMETPUYECKNX BbIPaXKEHWI Ha
OCHOBE OonpeferneHuns, Ucnonb3ys Npu HeobXo4MMOCTU UHCTPYMEHTaNbHbIE CPEACTBa;

Monb30BaTbCsA NPUBMKEHHON OLLEHKOWN NPU NPaKTUYECKMX pacyeTax;



- BbINOSMHATL Npeobpa3oBaHus BblpaXeHU, NpUMeHas opMyrnbl, CBA3aHHbIE CO
CBOMCTBaMU CTeneHeun, norapudmMoB, TPUrOHOMETPUYECKUX (PYHKLMUI;

- BbIUMCIIATb 3Ha4YeHne PYHKLMM MO 3aaHHOMY 3HAYEHUIO aprymeHTa rnpu pasnuyHbIX
crnocobax 3agaHus OyHKUUuK;

- onpegenaTb OCHOBHble CBOWCTBA YUCMOBbLIX (YHKUMA, WAMOCTPUPOBaTb WX Ha
rpadgukax;

- CTpOUTb rpadukn M3YYEHHbIX YHKUMA, UNOCTPUpOBaTb NO rpaduky CBOWMCTBA
anieMeHTapHbIX PYHKLUNA;

- HaXOAUTb NPOU3BOAHbIE ANIEeMEHTaPHbIX (PYHKLMUIA;

- UICMNONb30BaTb NPOU3BOAHYIO ANS U3YYEHUS CBOUCTB PYHKLMIA U MOCTPOEHUS rpacouKoB;
- NPUMEHATb MPOU3BOAHYK ANs1 NPOBeAEHUS NPUONMXKEHHbIX BbIYMCIIEHUN, pellaTtb
3a4avn NpUKNagHoOro xapaktepa Ha HaxoxaeHue Haubonbliero U HamMeHbLIEero
3HaYeHus;

- BblMUCNATHL B MPOCTEMLIMX cChyyasx nnowagn m obbemMbl C UCMONb30BaHUEM
onpeaeneHHoro nHTerpana;

- pewaTtb paumoHarnbHble, nokasaTtesbHble, florapudmMuyeckne, TPUroHomMmeTpudeckmne
ypaBHEHUS, CBOAALLMECH K JMHEWHbIM W KBagpaTHbIM, a TakkKe aHarnornyHble
HepaBeHCTBa U CUCTEMBI;

- UCnonb3oBaThb rpadpuyecknin MeTos peLleHnss ypaBHEHUN N HEPaBEHCTB;

- n3obpaxartb Ha KOOPANHATHOW NSIOCKOCTU PELLEHUS YPaBHEHU, HEPABEHCTB N CUCTEM
C ABYMS HEN3BECTHbIMMU;

- COCTaBnATb W pellaTb ypaBHEHUS M HepaBeHCTBa, CBA3blBaKOLLME HEU3BECTHble
BENNYMHbI B TEKCTOBbLIX (B TOM YMCne NpUKnagHbIX) 3agadax;

- pewaTb npocTenwne KOMOMHaATOpPHblE 3agadn MeTogom nepebopa, a Takke C
NCNosib30BaHWEM U3BECTHbIX (POPMYII;

- BbIYUCIIATb B MPOCTENLUNX Cy4asix BEPOATHOCTM COObITMI HA OCHOBE noAcyeTa yucna
NCXOAOB;

- pacnos3HaBaTb Ha YyepTexax U MoAensx NPOCTPaHCTBEHHbIE (POPMBbI;

- COOTHOCUTb TPEXMEPHbIE 0OBbEKTBI C UX ONUCAHUAMU, 30O PaKEHNAMMU;

- onucbiBaTb B3aMMHOE pPaCrofiIOXXEeHUe MpPsMbIX W MNFIOCKOCTEN B MNPOCTPaHCTBE,
apryMeHTMpoBaTb CBOU Cy>XAeHWsi 00 3TOM pacnosioXeHuu;

- aHanusnposaTb B MPOCTEWLLMX Crydasix B3auMMHOE pacnorfiokeHne OOBLEKTOB B
NPOCTPaHCTBE;

- nsobpaxaTb OCHOBHble MHOFOFPaAHHWKW W KpYrfble Tena; BbINOMHATE YepTexu no

ycrnoBusiM 3aav;



- CTPOUTL NpOCTeNLIMe ceveHns Kyba, Nnpmambl, MMpamuabi;

- pewaTb MMNaHUMETPUYECKNE U NPOCTEeNlMe CTepeoMeTpuyeckne 3agadn Ha
HaxoXaeHne reoMeTpUYECKMX BENWYMH (ANWH, YroB, nroLlaaen, o6beMoB);

- UCNONb30BaThb NPU PeLUEHNN CTEPEOMETPUYECKNX 3aaay NnaHuMeTpudeckne akTbl 1
MeTobl;

- NPOBOAUTL AoKa3aTerNbHble PacCyKOAEHUs B XOA€e peLLeHns 3aaav;

B pesynbtaTte 0CBOEHUSI AUCLUMNMHBI 0ByYatloLLMNCs AOMKEH 3HAThb:

- OCHOBHbIE TMOHATUA MaTemaTM4Yeckoro adanuM3a W WX CBOWCTBa, BMafeTb YMEHUEM
XapaKkTepu3oBaTb nosefeHne YHKLMI, KaK UCMOMb30BaTh NOMyYEeHHbIe 3HaHWI NS OnNUcaHus
1 aHanuaa pearbHbIX 3aBUCUMOCTEN;

- OCHOBHbIE MOHATUSA O MIIOCKUX U MPOCTPAHCTBEHHbLIX FEOMETPUHECKUX DUrypax, UX OCHOBHbIE
CBOMCTBA; NPUMEHEHNEe N3YUYEHHbIX CBOMCTB reOMeTpUYecKMX curyp u oopmyn Ans pelleHus
reoMeTpmnyeckmnx sagad n 3agad C npaktnd4eCkKknm coaepxaHnem;

- 3Ha4yeHne MaTemMaTM4EeCKOW Hayku AN pelleHus 3aaad, BO3HMKaKLWUX B Teopun u
npakTuKe; LWMPOTY U B TO € BPEMSI OrpaHMYEHHOCTb MPUMEHEHUSI MaTeMaTUYEeCKUX
METOAO0B K aHanu3y 1 UCCrefoBaHUI0 NPOLIECCOB U ABMEHWI B NPUpPoae U O0LLECTBE;

- 3HayeHWe npaKTUKM W BOMPOCOB, BO3HMKAWOLWMX B camMoi MaTemaTuke Ans
hopMMNPOBaHNS 1 Pa3BUTUS MaTEMaTUYECKON HAYKN; UICTOPUIO Pa3BUTUS MOHSATUS YMCha,
CO3JaHUs MaTeMaTU4eCcKoro aHanmaa, BO3HUKHOBEHUS U Pa3BUTUS FeOMETPUN;

- YHMBepcanbHblA XapakTep 3aKOHOB FOMMKM MaTeMaTUYeCKMX PacCy>KOeHWUn, ux
NPMMEHMMOCTb BO BCEX 061acTAX YenoBeYecKon AeaTeNbHOCTHY;

- BEPOSATHOCTHbIN XapaKkTep pasfinyHbIX NPOLIECCOB OKPY>KatoLLLero mmupa.

2. YcnoBua aTtrecTaumu: TeKyLIWW KOHTPOSib YycCrneBaeMoCTU npoBoauTcs B dopme
KOHTPOSbHbLIX U CAMOCTOSTENbHbIX PaboT, NPOMEXyToYHas aTtTecTaunsa npoBoANTCS B

dopMe 3K3ameHa No 3aBepLUEHNI0 OCBOEHWUSI y4EOHOM ANCLMNINHDI.

OueHka No NPOMeXyTOYHOWN aTTecTaumnn B hopMe 3K3ameHa MOXeT ObiTb BbiCTaBneHa
no pesynbTaTaM TEKYLLEro KOHTPOIS ycneBaeMocTn oby4yatoLlerocs B Te4eHne y4ebHoro
roga npu yCrnoBuW BbINOSHEHNUSI BCEX BWMOOB TEKYLLEro KOHTPONS Ha MONOXUTENbHYHO

OLIEHKY MO cpeaHeMy apndMeTUYECKOMY C OKpPYrieHneM B 60MbLLYH CTOPOHY.

Bpems npomexxyTo4yHOM aTTecTauum:
rnoaroToBka 10 MWH.;
BbiNonHeHne __ 1 4yaca 20 MUWH,;
ocopmneHme ncgadya__ 15 MuH,;
BCero 1 yac__ 45 MWH.




O6wasa npoomKUTENbHOCTL 3K3aMeHa B rpynne He 6onee 6 Yacos.

3. I'Iporpamma OUuEeHUBaAHUA KOHTPOJIMPpYEeMbIX pe3yribTaTOB OCBOEHUA yqe6H0|7|
ANCUUNJINHDI:

Texywmmn KoHTponupyemble pasgens! (TeMbl) HanmeHoBaHue

KOHTPOJ1b ONCLUMNIIMHBI U UX HAUMEHOBAHNE OLIEHOYHOr0 cpeacTBa

1 Pasgen 2. Anrebpa KoHTponbHas paboTa Ne1
Tema: KopHu HaTypasibHOM CTENEHN

2 Pasgen 4. ®yHKUUK, UX CBONCTBA U KoHTponbHaga paboTta Ne2
rpadoukun, Tema: lNokasatenbHble PYyHKUMK

3 Pasgen 2. Anrebpa KoHTponbHaga paboTta Ne3
Tema: Jlorapudgpmel

4 Pasgen 3. OCHOBbI TpUroHOMeTpuUs KoHTponbHasa paboTta Ne4

5 Pasgen 5. Hayana matematmnyeckoro KoHTponbHaga paboTta Ne5
aHanmsa, Tema: NponssogHas

6 Pasgen 5. Hayana matemaTtunyeckoro KoHTponbHaa paboTta Ne6
aHanusa, Tema: Niuterpansol

7 Pasgen 6. KombuHaTtopuka n teopus CamocTosTenbHas paboTta
BEPOSATHOCTEN, CTATUCTUKA Ne1

8 Paspgen 7. eomeTpu4a KoHTponbHaga paboTta Ne7
Tema: CtepeomeTpus

NMpomexyTouyHas aTrectaums 9K3aMeH

KoHTponbHas paboTta Ne 1

KoHTponbHas pabota Ne1 BBeaeHa C Lienbio NPOBEPKM 3HAHMI 0Dy4valoLmnXCcs, YyMEHNS
n3BnekaTtb KOpHM U paboTaTb C BblpaXXeHUsIMK, coaepXaliuMn pagukarnbl, a Takke C
Lenbio BbISIBNIEHUS YMEHUS pellaTb YpaBHEHUSI C pagnkanamm pasHbiX CTENEHEN.

KoHTponbHasa pabota Ne1 npoBogutca nocrne usyvyeHnsa Tembl «KopHu HaTypanbHom
CTEMEHN» BO BpPEMS ayaUTOPHbIX 3aHATUR. KoHTponbHasi paboTta Ne1 nposoautcs B
NMCbMEHHOM BuAe u BKItoyaeT B ceba 5 3agaHumi. Obyyarowemycsa HeobxoaMmo peLLmnTb
ypaBHEHUS N YNPOCTUTb BblpaxkeHne. Ha BbinonHeHme otesoantcs 90 MUHYT.

Bo Bpemsi HanncaHus KoHTponbHOW paboTbl Ne1 3anpelueHo ucnonb3oBaHMe NoObIX
BCMomMoraTesbHbIX CPeacTB, KPOMe COOCTBEHHbIX KOHCMEKTOB.

TpeboBaHus K BbINOSTHEHMIO: OCOObIX TPEOOBaHWI HET.

TpeboBaHust K OPOPMMNEHUNIO: 3aMNONHAETCS PYYKON CUHETO UM YEPHOTO LIBETA HA NUCTaX
pasgaTovHOro matepuana.

Mpumep 3apaHun ansa KOHTPONbHOU paboTbl Ne1
PewunTte ypaBHeHuUs:
1) Vx+16=0
2) Vx+1=x-5
3) V3x—1— Vx+2=1




4) Yx+8=-1
5) YApOCTUTL BbipaxeHue ¥2ab « y/4a2b « Y27b

KoHTponbHas paboTta Ne 2

KoHTponbHas pabota Ne2 BBeeHa C Lienbto NPOBEPKM 3HAHUM U YMEHUIN 00y4vatoLLnXCs,
Nnosly4eHHbIX B pesyribTaTe udyyeHusi TeMbl «llokasaTenbHble PYHKUMU» OS89 peLleHns
nokasaTesibHbIX YpaBHEHUN U HEPABEHCTB PasfnYHbIX TUMOB.

KoHTponbHasa paboTta Ne2 npoBoAnTCS BO BpPeEMS ayaAUTOPHbIX 3aHATUA B MUCbMEHHOM
BMAe u BKIoYaeT B cebs 5 3agaHun. Obyyarowemycss HeobXoaMMO peLLnTb YpaBHEHUSA
N HepaBeHCTBa, CUCTeMY ypaBHeHUN. Ha BbinonHeHne otsoauTcsa 90 MUHYT.

Bo Bpemsi HanucaHusi KOHTporibHOM padoTbl Ne2 3anpelieHO Ucnofib3oBaHME MoBbIX
BCrioMoraTesibHbIX CPeACTB, KPOME COOCTBEHHbLIX KOHCMEKTOB.

TpeboBaHMs K BbIMOSTHEHMIO: OCODbLIX TPEOOBaHUI HET.

TpeGOBaHMFI K Od)OpMJ'IeHI/II-OI 3arorHAeTcA pyqK0|71 CUHEro nnn 4epHoro uBeTa Ha NnMcTtax
pa3naTtovyHoro martepuarna.

Mpumep 3apaHun ANa KOHTPOSNIbHOU paboTbl Ne2

1) PewwuTe ypasHeHne: 2 —277* =30

2)  Pewwure ypasHeHue: 64" -8 -56=0

(1)2*6 <32
3)  PewwuTe HepaBeHCTBO: 2
4) PelunTe HepaBeHCTBO: 52718 - q
5) PewwnTte cuctemy ypaBHEHUM:
3x+2y — 81
0,.1*-10% =10

KoHTponbHas pa6oTta Ne 3

KoHTponbHas paboTta Ne3 npoBoantcs nocne nsydeHunsa temol «Jlorapudmbl». BeegeHa
C LeNnblo NpOBEPKN YCBOEHUS 3HAHWM MO TeMe U yMeHun obydarowmxca pabotatb C
AECATUYHBIMU U HaTypanbHbIMK florapudmMamu, ¢ IorapudMUYecKMmMmn ypaBHEHUSIMA U
HepaBeHCTBaMU.

KoHTponbHas pabota Ne3 npoBoguTcsi B NMMCbMEHHOM BMAE BO BpeMs ayAUTOPHbIX
3aHATMMA K BKMOYaeT B ceba 5 3agaHun Ha BbIMUCNEHUS, PELUEHME YPaBHEHUA U
HepaBeHCTB. Ha BbinosiHeHne otsoauTcsa 90 MUHYT.

Bo Bpemsi HanncaHus KoHTponbHOW paboTbl Ne3 3anpelueHo ucnonb3oBaHMe NObIX
BCMoOMoOraTesibHbIX CPeacTB, KPOMe COOCTBEHHbIX KOHCMEKTOB.

TpeboBaHWs K BbIMOMHEHWNIO: OCOObLIX TPEOOBAHN HET.



Tp660BaHVIFI K O(bOpMJ'IeHI/II-OZ 3alloJIHAEeTCA py‘-IKOIZ CUHEro Unn 4epHoro uBeTa Ha JINCTax
pa3fgaTto4yHoro martepuarna.

Mpumep 3apgaHnn AnNa KOHTPONbHOW paboTbl Ne3
1) Bbluncnnte: a) Ig 0,001;  6)log,24 — log,6
2) Pewwte ypaBHeHue: log;(2x —1) =2
3) PewwnTe HepaBeHcTBO: log;(2x —1) > 1
4) PelwwwuTe ypaBHeHue:

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

6) log®s x—2log, x-3=0

5) Pelwunte HepaBeHcTBO: lg(x? —4) —lg(x — 2) > 2
KoHTponbHas paboTta Ne4

KoHTponbHaga pabota Ne4 BBeaeHa C Lenblo NPOBEPKU 3HAHUW OBy4atoLmMxcs no Teme
«TpuroHomMeTpusi», ymMeHun pabotatb C TPUrOHOMETPUYECKUMU YPaBHEHUSIMU W
TOXOEeCTBaAMM.

KoHTponbHasa pabota Ne4 npoBoanTCS BO BPEMS ayaUTOPHbLIX 3aHATUA B MUCbMEHHOM
BMOe wn BKNMoYaeT B ceba 5 3agaHuM, B KOTOpbIX oOby4varowlemycsi Hago peLlmvTb
yPpaBHEHUS, HAUTU 3HAYEHUEe BbIpaXeHUs W AokasaTb TOXAECTBO. Ha BbinonHeHue
otBoguTcsa 90 MUHYT.

Bo Bpemsi HanucaHusi KOHTponbHOM padoTbl Ne4 3anpelieHO Ucnofnb3oBaHME NOObIX
BCMNoMoraTesibHbIX CPeacTB, KPOME COOCTBEHHbIX KOHCMEKTOB.

TpeboBaHus K BbINOSTHEHMIO: OCOObLIX TpeOGOBaHUIN HET.

TpeboBaHusi K OPOPMIEHUNIO: 3aMNONHAETCS PYYKON CUHETO UM YEPHOTO LiBETA Ha NUCTax
pasgaTovHOro matepuana.

Mpumep 3apgaHun ans KOHTPONbHOW paboTbl Ne4

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

2) PelwunTb ypaBHeHue: 2sinx + sin’x + cos?x = 1

3) Hantu 3HaveHune BbipaxeHus: cosg + 2sin % + étg2 g + 4cosm — ctg% + 6sinm

4) HanTtu 3Ha4yeHue BblpaxeHust: sin73°cos13° — cos73°sin13°

5) Noka3aTtb ToxaecTBo: sin(a + B) + cos(a — B) = (sina + cosa) (cosf + sinp)
KoHTponbHasa paboTta Ne5

KoHTponbHas pabota Ne5 npoBoguTca nocne ndyyeHusi tTemol «lponssogHasny. BeeaeHa
C LEenbk NPOBEPKN TEOPETUYECKUX 3HAHWM OOy4valroLmxca no NponaeHHOW Teme, no
HaXOXOEHUIO NPOU3BOAHbBIX (YHKLUMWA, YMEHUS NPUMEHATb MOSYYEHHblEe 3HaHUA K
ncernegoBaHuio rpadouKoB PyHKUMUNA.

KoHTponbHass pabota npoBoauTCS B MUCbMEHHOM BO BpeMs ayaAUTOPHbIX 3aHATUMN.
KoHTponbHasa paborta Ne5 BkntovaeT B cebs 5 3agaHui, B KOTOpbIX Oby4varowemycs
Heob6Xx04MMO HanTK NPOM3BOAHYI (OYHKLUKN, MOCTPOUTL rpadunkn OyHKLMM C MOMOLLbIO



NPOU3BOAHOM UM HanucaTb YpaBHEHWe KacaTenbHOW K rpaduky QyHKUMN C
onpeaenéHHbiMn JaHHbIMU. Ha BbinonHeHne otBoauTca 90 MUHYT.

Bo BpemMA HannmcaHuA KOHTpOJ'IbHOIZ pa6OTbI Ne5 3arpeweHo mncnosibaoBaHune noobIX
BCromMoraTesibHbIX CpeactB, KpomMe COBCTBEHHbIX KOHCMNEKTOB C NMPaKTUKN.

TpeboBaHMs K BbIMOSTHEHNIO: OCODbLIX TPE6OBAHUI HET.

Tpe6OBaHVIFI K O(*)OpMJ'IeHI/IPOI 3arnoJiHAeTCA pyLIKOVI CMHEro Ui 4epHoro uBeTa Ha JINCTax
pa3fgaTto4yHoro martepuarna.

Mpumep 3apaHun AnNa KOHTPONbHOU paboTbl Ne5
1) Hantn nponsBogHyto pyHkumm f(x) = cosx — 3tgx + 25
2) Haintu nponssogHyto dyHKumm: cos(x? + x) + 25*%
3) HanucaTb ypaBHeHue kacaTenbHol kK rpaduky dyHkumm f(x) = x2 + x + 1 B Touke
c abcumncecon x, = 1
4) C noMoLLbio NPOM3BOAHON NOCTPOUTL rpadouk pyHKummK: f(x) = x3 — 2x2% + x
5) Haiitn npounsBogHyto yHkumn: f(x) = sinx e Inx
KoHTponbHasa paboTta Ne 6

KoHTponbHas pabota Ne 6 npoBoguTca nocne wudyvyeHuss Tembl «UHTerpanbi».
KoHTponbHas pabota Ne 6 BBeeHa C Liefbto NPOBEPKM 3HAHUI U YMEHUI 00y4atoLLnXCa
No HaxXOXAEHU NepBOOOpPa3HbIX, BbLIYUCAEHUIO WHTErpasnioB, YMEHWE MNPUMEHATb
Nnosly4YeHHble 3HaHWA NPU HaXOXAEHUW nrowagen uryp, orpaHUYEHHbIX 3agaHHbIMK
nMHUAMK. NpoBoaUTCA BO BPEMS ayAUTOPHbIX 3aHATUA B MMCbMEHHOM BUAE U BKIOYaET
B cebs 5 3agaHuin, B KOTOpPbIX OOy4alLEMYCsl HYXXHO BbINOSIHUTL pPa3fiMyHbIe
BbluncneHus. Ha BbinonHeHne otBogmtcs 90 MUHYT.

Bo Bpemsi HanncaHusa koHTponbHOW paboTbl Ne 6 3anpeLueHo Mcnosnb3oBaHue noodbIx
BCNomMoraTesbHbIX CPeacTB, KPOMe COOCTBEHHbLIX KOHCNEKTOB C MPaKTUKW.

TpeboBaHus K BbINOSTHEHMIO: OCOObIX TpeOOBaHUI HET.

TpeboBaHusi K OPOPMMNEHUNIO: 3aMNONHAETCS PYYKON CUHETO UM YEPHOTO LBETA HA NUCTaxX
pasgaTovHOro matepuana.

Mpumep 3apaHun anNa KOHTPONbHOM paboTbl Ne 6

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

2) Hawntn Bce nepBoobpasHble dyHKuMKM cos(3x + 4)
3) Hantm nnowanb KPpUBOMMHENHOW Tpaneuum, OrpaHNYEHHON NPAMbIMU X = 2,X =
4, ocbto Ox 1 rpadpmkoM pyHKumm f(x) = x3. CoenaTb cxemMaTUYECKUiA PUCYHOK

Nony4YmnBLLENCS KPUBOSIMHENHOW Tpaneumu.

3
4) BbluncnuTb nHTEerpan | %dx
1

5) Haiitn nnowaab gurypbl, orpaHuYeHHow rpadpmkaMm OyHKUMA y = —x2 — 4x 1
y=4+x



KoHTponbHas paboTta Ne 7

KoHTponbHass pabota Ne 7 npoBoautca nocrne usyveHus Tembl «CTepeomeTpusy.
KoHTponbHas pabota Ne 7 BBeaeHa C Lernbio MPOBEPKU 3HAHUA U YMEHUIN oByyatoLmnxcs
paboTaTb C BEKTOpaMu B MPOCTPAHCTBE, HAaXOXOEHMUIO KOOpANHAT cepeauHbl OTPe3Ka,
HaxOXOeHuo nnowiagen rnoBepxHocTen UM OO6bEMOB MHOrOMEpHbIX dwuryp B
npoctpaHctBe. KoHTponbHas paboTa NpoBOAUTCA BO BpPeEMSA ayaAUTOPHbLIX 3aHATUN B
nMCbMEHHOM BrAe 1 BKNovaeT B cebsa 5 3agaHun, kotopble obyyarowemycs Heobxoanmo
pewnTb. Ha BbinonHeHne otBogntca 90 MUHYT.

Bo Bpemsa HanucaHust KOHTporbHOW paboTbl N2 7 3anpeweHo MCcnosfb3oBaHUE Mobbix
BCroOMoraTesibHbIX CPeACTB, KPOME COOCTBEHHbLIX KOHCMEKTOB.

TpeboBaHMs K BbIMOSIHEHNIO: OCODbLIX TPE6OBaHUI HET.

Tpe6OBaHMFI K Oq)OpMJ'IeHI/IIOZ 3aroJsiHAeTCcA pyLIKOﬁ CUHEro Ui 4epHoro uBeTa Ha JINCTax
pa3fgaTtovyHoro matepuarna.

Mpumep 3apaHun AnNsa KOHTPOSIbHOU paboTbl Ne 7

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

> s =

pas3noXeHns 3TMX BEKTOPOB N0 KOOPANHATHLIM BEKTOpPaM i, j, k.
2) WNamepeHus npsamMoyronibHOro napannenenunena pasHbl 8cm, 12 cm n 18cwm.
Hangute pebpo kyba, o6bem KOTOporo paBeH od6bemy 3TOro napannenenuneaa.
3) Hangute koopanHatbl cepeavHbl otpeska AB, ecnn A(5;7), B(-3;-5).
4) DNaHbl BekTOpbl a(3,7,12), b(—3,7,21)uc(—1,0,2). HaiiTusektopa — b + 8¢
5) OcHoBaHve nupamuabl — NPAMOYrOfIbHUK CO CTOpOHaMu 9m 1 12m, Bce BOKOBbIE

pebpa paBHbl 12,5M. Hanante o6bem nupamuibl

KpuTepumn oueHMBaHUA KOHTPONbHbIX PaboTbl:

- OLleHKa «OTNIMYHO» BbICTABMNSAETCS, €CNK 0by4YatoLNinCcs BbINOMHUI Bce 5 3agaHui

0e3 owmnbok;

- OLIEHKa «XOpOLLUO» BbICTaBNSETCS, eCnun obyyaroLwminca pewmn BepHo 4 3agaHns
unu peLwmn Bce 5 3agaHumn, HoO 4oNyCTUN apudPMeTUYECKNE OLINBKN NpU 3TOM

npaBUJIbHO NpeacTtaBmMB XO4 peLleHNA,

- OLleHKa «yA0BNEeTBOPUTENBbHO» BbICTABMNAETCH, ecriv oby4varowmncs pewnn BepHo 3
3agaHusa unu, B criydyae 6onbliero KonmyecTsa 3agaHun, HO C FIOrMYECKUMU U/unu

apudmeTmyeckMMm omnbkamu;



- OUEeHKa «HeyaoBIeTBOpUTEesibHO» BbICTaBIIAETCA, €CIn o6yqa+ou.|,vu7|cq pewunn

BEpPHO TOJ1bKO ABa UMK MeHee 3agaHun.
CamocTtosaTenbHas pa60Ta

CamocTtoaTenbHasa pabota Ne1 npoBoanTcsa nocne nsyyeHus temol «KombuHaTopuka u
Teopusi BepoaTHocTen». CamocTtosiTenbHas pabota Ne1 BBegeHa ¢ Lefibio NpoBEPKU
3HaHUN N YMEHUIN 00Yy4aloLNXCH pellaTbh BEPOATHOCTHbIE 3aad, pelaTtb npocTenwmne
KOMOMHaTOpHbIE 3aga4yn MeTogoM nepebopa, ¢ NCNoMb30BaHMEM U3BECTHbLIX (POPMYI,
a Takke pellaTb NpocTenme ctatuctTmieckme 3agayn. lNposoantcs BO BpemMs
ayauTOPHbIX 3aHATU B MTMCbMEHHOM BUAeE U BKItovaeT B cebsa 5 3agaHunn, KoTopble

oby4atoLemycsi Heo6xoauMo pelnTb. Ha BbinornHeHne otBoauTcs 45 MUHYT.

Bo Bpems HanucaHus camocTosiTenbHoN paboTbl Ne1 3anpelleHo ncnonb3oBaHue

nodbIX BCnomMoraTenbHbIX cpeacTs, KpomMme COBCTBEHHbIX KOHCMEKTOB.
TDGGOBaHMﬂ K BbINOSTHEHWNIO: OCOObIX Tpe6OBaHMIZ HET.

TpeboBaHust K 0POPMIIEHMIO: 3aMNONHAETCS PYYKOM CUHEro UM YEPHOro LiBETa Ha

nMcTax pasgaTovHOro marepuana.
Mpumep 3agaHun onsa camocTosTenbHoOM paboTbl Ne1i
1. Hantn BepOSATHOCTb TOro, YTO Npy 0gHOM BpocaHnn urpanbHOro Kybuka BbinagerT:

a) NATb 04koB; 6) YETHOE YUCNO OYKOB;,  B) YMCIO OYKOB BOrbLUIE YETbIPEX.

2. Ha ypoke qonsKkynbTypbl 14 LLIKOMNBHUKOB NpbIranu B BbICOTY, @ y4uTenb 3anucbisarn
pesynbTaTbl. [lonyynnca Takon pag aHHbIX (B CaHTUMeETpax):
125, 110, 130, 125, 120, 130, 140, 125, 110,130, 120, 125, 120, 125.
TpebyeTcs crpynnMpoBaTb AaHHbIE, COCTaBUTb Tabnuuy Ux pacnpeneneHns, HamTm
pasmax, Moay U MeanaHy usmepeHus.

3. Y4yeHuk crnyqanHbiM 06pa3om BbiOpan Npon3BoSibHOE TPEX3HAYHOE HaTyparbHOe
4YNCIo, HauYnHarLeecs ¢ eanHuubl. Hanante BeposaTHOCTb TOro, YTO:
a) 9TO YMCIIO HEYETHOE;
0) cpeau umdp aToro Yncna ectb 3;
B) 3TO YUCIO He ABNsieTcst Ky6om Lenoro 4ncna;

r) cymma ero undp 6onbLue 3.

4. WrpanbHyto koCTb 6pocunn geaxabl. Hangnte BepoAaTHOCTb TOro, YTO:
a) cpean BbINaBLUMX YMCEST HET HU OOHOMN NMATEPKY;

6) cpeau BbiNaBLUMX YACEN €CTb UK NSTepka, UK LWecTepka;



B) CyMMa BbiNnaBLUMX Ynucen meHblue 11;
r) Nnpou3BedeHne BbiNaBLUNX Yncer MeHbLue 25.

5. B nbbKHbIX rOHKax y4dacTtBytoT 11 cnopTcmeHoB 13 Poccun, 6 CnopTCMEHOB U3
Hopseruun n 3 cnoptcmeHa 13 LLseunn. Nopagok, B KOTOPOM CMOPTCMEHbI CTapTYHOT,
onpegenseTcs xpebvem. Hanamte BepoATHOCTb TOro, 4YTO nepsbiM byaeT
cTapToBaTb CNOPTCMeEH He 13 Poccuu.

Kputepum oueHMBaHUA caMOCTOATENIbHOWN pPaboThl:

- OUEHKa «OTSIMYHO» BbICTaBMISIETCH, €Ccrv 0by4aLWwmmncs BbIMNOMHWUI BCe 5
3apgaHun 6e3 ownbok;

- OLleHKa «XOPOLLO» BbICTaBNAETCS, eCnv ODy4atoLLMNCS peLunn BepHO 4 3agaHust Unm
peLmn Bce 5 3agaHuin, HO JOonycTvn apudmeTndeckne owmnbkn Npy 3ToM NpaBuibHO
npeacTaBmB Xo PeLLEHS;

- OUEHKa «y[OBMETBOPUTENBHO» BbICTABMASETCH, €CNN O0Yy4atoLLIMNCS peLumn BepHo 3
3aaHus nnu, B crydae BornbLUero KonmyecTsa 3aaHnm, HO C NOrMYeCKUMn ninnm
apPMETUYECKUMM OLLIMBKaMK;

- OLleHKa «HeyOoBNeTBOPUTENbHOY» BbICTABMNSAETCS, €Crnv 0BbyYaloLLMNCS peLunn BEepHO
TOMbLKO ABa UNu MeHee 3aaHuni.

NMpomexyToyHas aTrectauus

lMpomexyTovHas aTTectaums NPoBoANTCA B hOPME NMUCbMEHHOMO 3K3aMeHa.

Llenblto  NpoMexyTo4yHOM aTTecTauun SBNSETCA MNpoBepka KavyecTBa OCBOEHUS

pesynbtatoB 06yyeHuss no aucumnnunHe [10.03 Matematuka. [lpomexyTodHas

aTTectaums npeanonaraet Ans oby4yalolerocs — OLEHKY AOCTMXEHUN B y4yebHou
AEeATENbHOCTM U CTEMNEHU OCBOEHUS pe3yrbTaToB 0by4eHus.

MepeyeHb 3ag4aHUi K NPOMEXYTOYHOM aTTecTauum B popMe IK3aMeHa:

1. YnpocTuTb BbipaxeHue Y2ab o y/4a2b « 327D
2. PewwuTb ypaBHeHVe Vx+6— Vx+ 1= v2x—5

3. Bbluncrnts unterpan [° (x3 + x2 + x)dx
-1
4. PelwnTb ypaBHeHue 377 = 81.

PewunTtb ypaBHeHune (1 — cosx)(4 + 3cos2x) =0
PelwuTb ypaBHeHue 2sinx + sinx + cos?x = 1
Pewuntb ypaBHeHue log,(x + 1) +log,(x +3) =3
MocTpouTb rpaduk dyHkuun f(x) = x3 — 3x.

© © N o O

Hantu Bce nepBoobpasHbie dyHKUMK f(x) = cos(3x + 4)



10.

11.

12.

13.
14.
15.
16.

17.

18.
19.

20.

HanTtu nnowagb KpUBONMMHENHOW Tpaneuumn, orpaHUY4EeHHON NpsIMbIMAN x = 2, x = 4,
ocbto Ox U rpadonkom yHKUMK f(x) = x3. CoenaTtb cXxemaTU4ecKmin pucyHok
NoJSTy4YMBLLENCHA KPUBOSTMHENHOW Tpaneumn.

3 1
Bbluncnutb uHterpan [~ —dx
1

o . 1 .
Hantn 3HayeHne BblpaXkeHus cosg + Zsmg + Etg2 g + 4cosm — ctg% + 6sinm

PewnTb HepaBeHcTBO 3°1% 4+ 3% < 28
HanTtn npounssogHyto dyHkumm f(x) = cosx — 3tgx + 25
[aviTe onpeaeneHne uMnuHApa, KoHyca u wapa.

[HaiiTe onpeaeneHvne ctepeomeTpumn. GopMyribl AN HAXOXKAEHUS KOOpAMHAT
cepeauHbl OTpesKa.

M3mepeHuns npsimoyroneHOro napannenenuneia pasHbl 8cm, 12 cm n 18cwm.
Hangute pebpo kyba, 06bem KOTOporo paseH o6bemy 3TOro nNapannenenunea.

HanTtn npounssogHyo dyHkummn f(x) = sin(x + 3) + 2*

Haiitn Toukn nepeceyeHus rpacdurka KBaapaTUYHoOW PyHKUMN vy = 2x% — 5x + 6
C OCSAMU KoopauHar.

HanTtn npounssoaHyto dyHKUMM f(x) = sinx e Inx

KoMnneKT KOHTPOJIbHO-U3MepUTeNbHbIX MaTepuarnoB K 3K3aMeHy

YTBEPXOAKO
3aseayowmin kadenpomn
JYHKLMOHAITbHOIO aHanmns3a n onepaTopHbIX YpaBHEHUN

M.N. KameHckuin
. .2022r.



CneuymanbHOCTb

OucumnnuHa MaTtemaTuka
Kypc 1 dopma 0by4veHus__ o4vHas Bupg atrectaumn_npomexytodHas
Bua KoHTpons 3K3aMeH

KoHTponbHO-u3aMmeputenbHbin Matepmuan Ne 1
1. YNpocTuTb BbipaxeHune 32ab e V4azb « 27b

o . 1 .
2. HanTtu 3HaveHune BblipaXxeHus cos% + Zsm% + Etg2 g + 4cosm — ctg% + 6sinm
0
3. Bblumcnutb nHTerpan [~ (x3 + x? + x)dx
-1

4. WN3mepeHus npsiMoyronbHOro napannenenunena pasHbl 8cm, 12 cm n 18cwm.
Hangnte pebpo kyba, o6bem koToporo paseH o6bemy 3TOro napannenenunesa.

5. Haiitu nponsBoaHyto dpyHKuumn f(x) = sinx e Inx

lNpenonaBatensb KonmblikoBa E.B.

KpuTepuu oueHnBaHuA aKk3ameHa:

- OLleHKa «OTNMYHO» BbICTaBMSAETCS, ecnn obyyaloLwmnmnca BoINONHUN BCe 5
3agaHum 6e3 ownboK;

- OLIEHKa «XOPOLLO» BbICTaBMSAETCS, eCnv 00y4atoLLMNCS peLumnn BepHO 4 3agaHus Unn
peLmn Bce 5 3agaHui, Ho JonycTun apudmeTnyeckmne owmbKn Npy 3ToM NPaBUIbHO
NpeacTaByB X0 peLLeHUs;

- OLleHKa «y[O0BNEeTBOPUTENBbHOY» BbICTABNAETCH, €CrN 0BYYarOLLMACA peLlnr BEpHO 3
3agaHusa unu, B cnyyae bonbLUero KonuyecTsa 3afiaHuii, HO C FIOrMYeCKUMU U/nnm
apumMeTnyeckMmn ombkamu;

- OLleHKa «HeyOoBNeTBOPUTENIbHO» BbICTaBMSETCS, €Cnv 0ByqatoLLMIACA peLumnn BEPHO

TONbKO ABa U MeHee 3aJaHu.
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