['ocymapcTBeHHOe Gro/KeTHOe TipodeccroHanbHOe 0O6pa3oBaTe/ibHOe yUpeXxaeHre
«Komapuuckuii MexaHUKO-TeXHOIOTMUeCKU TeXHUKyM» 1. HaBst

®OH/1 OITEHOYHBIX CPE/ICTB
1o o0meo0pa3oBaTe/TLHOM JUCITHII/THHE
«MareMaTuKa»

I71s1 TIpoheccrut

15.01.38 OnepaTop-Ha/laJuUMK MeTa/L1000padaTHIBAKIIUX CTAHKOB

2024 rop,



YTBEPXXIAIO:
3amecTuTeNnb AUpeKTopa IO
YBP TI'BIIOY
«Komapuuckuii MexaHHKO-
TeXHOJIOTMYeCKUI
TeXHUKyM» I1. HaBns

I'pebenkuHa E.M.
« » 2024 r.

COCTABJIEHBI

B cootBeTcTBUU C PI'OC

I71s1 Tipoheccrut

15.01.38 OniepaTop-HanaguuK
MeTa/I/I000padaThIBaKOIUX
CTaHKOB



CocraButens: npenogaBaresb ['BIIOY «KoMapyuuckuii MeXaHUKO-TEXHOJIOTUUeCKMU
TeXHUKyM» I1. Hasyig Kaphromvza I'.B.



COJEPXAHUE

[TosicHuTeIbHAA 3arKcKa

1. KoMII/IeKT KOHTPOJILHO-OLIeHOUHBIX CPefiCTB

1.1. ®oH/ OLIEHOYHBIX CPe/CTB /IS TeKYLLero KOHTPOJIS

1.2. ®oHJA, OLIEHOYHBIX CPEJCTB /151 IPOMEKYTOUHOM aTTeCTaLuu.

TP.

21
45



1. ITACIIOPT KOMIUVIEKTA ®OHJAA OLJEHOYHbLIX CPEJCTB

o JUCIHUILTHHe « MaTeMaTHKa»

@oH/| OL]eHOUHBIX CPe/ICTB MpeJHa3HaueH /il KOHTPOJIS U OL|eHKU 00pa30BaTe/IbHbIX JOCTHKEeHUN
00yyYaroIMXxCsl, OCBOMBIIKX MPOrPaMMy yueOHOM AUCIUTUIMHBI «MaTemMaTHKa».

@oH/| O11eHOUHBIX CPe/ICTB BK/IFOUAeT KOHTPOJIbHbIE MaTepUasbl [jisl IIPOBeZieHus pyOeXXHOro
KOHTPOJIs B (popMe 3ayeTa, TeKyI11[ero KOHTPOJIsL ¥ IPOMEeXXYTOYHOM aTTecTaliuu B (popMe sK3amMeHa.
®oH[, O11eHOYHBIX Cpe/ICTB pa3paboTaH Ha OCHOBAHUH T10JIOXKEHUI:

OCHOBHOU MpogeccroHanbpHON 00pa30BaTeIbHOM MPOrpaMMBI 110 HarpaB/IeHUIO TIOATOTOBKU
CrieliuaIbHOCTe:
15.01.38 «Omneparop-HaiafuvK MeTauio00pabaThIBarOIIUX CTAHKOB»

® mporpaMmbl yueOHOU AUCHUITIMHBI « MaremaTuka»

1. PesyanTarsi 06yuenns, pernamentuposanabie ®I'OC COO ¢ yuerom ®I'OC CITO

|EI/ICQI/Il'[J'lI/IHi'tlQHbIe !HQEQMGTHI)IE! pe3y/JIbTAdThI OTPAXAIOT:

— Bnasenne mMetosamMM /l0KasaTe/bCTB, a/lTOPUTMaMU pellleHus 3aZiady; ymeHue (OpMy/IMpOBaTh
orpejie/ieHus], aKCUOMbI M TeOpeMbl, IPUMEHSTh UX, NPOBOJUTh JOKa3aTe/bHble PACCYXXJEHUsI B XOJe
pelleHHUs 3a/iay;

— YMeHue orepupoBaTb MOHATHSIMU: CTelleHb UWC/A, JIorapu(M YKuC/ia; YMeHHe BbIIOIHATh
BBIUMC/IEHHe 3HaueHUi 1 peobpa3oBaHys BEIPA)KEHWH CO CTereHsMH U jiorapudmamu, nmpeobpa3oBaHus
IPOOHO-paLOHATBHBIX BBIPAyKEHHUH;

— YMeHHe oOIepupoBaTh IMOHATUSMH: paljMOHa/bHble, HppalMOHa/bHbIe, [10Ka3aTe/bHble,
CTereHHbIe, IOrapupMUUecKre, TPUrOHOMeTpHUYeCKre YPaBHEeHHs1 U HePaBeHCTBA, UX CUCTEMBI;

— YMeHue ornepupoBaTh TIOHATHSIMM: (YHKLUsS, HerpepbiBHasi (YyHKLMs, TPOM3BOJHAS,
niepBooOpasHasi, orpeje/ieHHbId MHTErpal; yMeHWe HaXOAWTh MPOW3BOJHbBIE 3/IeMeHTapHbIX (YHKIHH,
WCTIOMb3Ysl CTIpaBOYHbIe MaTepyasbl; UCCIe[0BaTh B MPOCTEUIINX C/lydasX (YHKLMKA HA MOHOTOHHOCTb,
HaXOJWTh HaWOOMbIIMe W HaWMeHbIIMe 3HaueHWs (QYHKLUM; CTPOUTh TpPa(UKA MHOTOUIEHOB C
VICTI0/Ib30BaHMeEM arraparta MaTeMaTH4eCKOro aHaju3a; NMPUMeHSTh NPOM3BOJHYIO MPY pellleHry 3ajay
Ha JIBYDKEHUe; pelllaTh MPaKTHKO-OpPHeHTHPOBAHHbBIE 3a/laud Ha HaWOOJbIIMe U HauMeHbIIVe 3HaueHus],
Ha HaXOXX/J|eHue MyTH, CKOPOCTH U YCKODEHHS;

— YMeHue ornepupoBaTh TOHATUSIMU: palMOHanbHasg (YHKLMS, [l0Ka3aTeabHass (QYHKLUS,
crerieHHast pyHKIMs, Jorapudmuueckasi GyHKLsI, TPUTOHOMeTpruueckre GyHKLWH, oOpaTHbIe (PYHKLNY;
yMeHHe CTPOUThb rpaMKy M3yUeHHbIX (YHKLMH, WCI0/Ib30BaTh rpadyKy MpU M3y4YeHWU TPOLeCCOB U
3aBUCHMOCTeM, IpU pellleHUy 3ajaud U3 Apyrux yueOHbIX TpeJMeTOB U 3aJjau W3 peasibHON >KU3HY;
BbIpa)kaTb (POPMyJIaMU 3aBUCUMOCTH MeX[y BeJIMYMHaMUy;

— YMeHMe pellaTh TEKCTOBbIE 3a/laui Pa3HbIX TUIIOB (B TOM UMC/Ie Ha MPOLIEHTHI, JOIU U YaCTH,
Ha JBIKeHue, paboTy, CTOMMOCTh TOBApOB U YCJIYT, HAJIOTH, 33/laud U3 00/1aCTH yIpaB/ieH!s TUYHbIMU U
ceMelHbIMU (PMHAHCAaMU); COCTAB/ISATh BbIPa)KeHUs], YPaBHEHUs], HepaBeHCTBa U UX CUCTEMBI 10 YCI0BUIO
3a/lauu, UCC/IeZloBaTh TI0/yUeHHOe pellleHHe U OLleHMBATh IPaB/0Noj00HOCTb Pe3y/IbTaToB;

— YMeHHe ornepupoBaTh TMOHSATUAMH: CpefiHee apudMeTHuUeckKoe, Me[uaHa, HaubOosibllee U
HavMeHblllee 3HaueHWs, pa3Max, AWCIepcHsi, CTaH/JapTHOe OTKJIOHeHHe UHCJI0BOro Habopa; ymeHue
W3BJIeKaTh, UHTEPIPETUPOBATh MH(POPMAIHIO, TIPe/ICTaB/IeHHYIO B Tab/uIlax, Ha AvarpaMmax, rpadukax,
OTPaKarolllyl0 CBOMCTBA peasibHbIX MPOLIECCOB M SIBJIEHWH; MpeJCTaB/IATh MH(POPMALMI0 C TIOMOLbIO



TabJUI] ¥ AMarpaMMm; UCC/IeIoBaTh CTaTUCTUUECKHe JIaHHBbIe, B TOM YHC/Ie C IPUMeHeHHeM TpaduuecKux
METO/IOB U 3/IeKTPOHHBIX CPEe/ICTB;

— YMeHHe OmepuUpOBaTh TMOHSATHUSIMH: CIYYaWHBIM OMBIT U C/IydaliHOe COOBITHe, BEPOSITHOCTH
CJIyUaliHOTO COOBITHS; YMEHHe BBIUMC/ISTH BEPOSTHOCTb C HCIO/Ib30BaHUEM rpaduueckux MeTOZIOB;
TIPUMEHSITh (DOPMYJIbI C/IOXKEHUSI U YMHOXKEHHsI BEPOSITHOCTeH, KOMOMHATOPHBIE (haKThl ¥ (hOPMYJIbI TTPH
pellleHny 3aJjau; OI[eHWBAaTh BEPOSTHOCTH PpealbHbIX COOBITHUH; 3HAKOMCTBO CO C/IyYalHBIMH
Be/IMUMHAMH; YMEHWe TIPUBOJUTh TIPUMEPbI TIPOSIBJIEHHs] 3aKOHA OOJIBIIMX YKMCel B TPUPOJHBIX U
00I1leCTBEHHBIX SIBJIEHUSX;

— YMeHHe OrepupoBaTh TMOHATUSIMM: TOUKA, TpsMasi, TJIOCKOCTb, MPOCTPAHCTBO, ABYTPAaHHBIM
yToJ1, CKpelluBatoIIecs MpsiMble, Tlapasiie/IbHOCTb U MePHeHIUKYISIPHOCTh MPSMBIX U TIJIOCKOCTeH, yrom
MeX/1y TIPSIMBIMH, YT'OJT MEX/y TPSMOM U TVIOCKOCTBIO, YTO/T MEXK/Y TJIOCKOCTSIMU, PACCTOSTHHE OT TOUKU
JI0 TIJTIOCKOCTH, pacCTOsiHAe MeX/y MPSMBIMH, PaCCTOSIHHE MEX[y TJIOCKOCTSIMH; YMeHUe HCI0/Ib30BaTh
TIpU pellleHnM 3aZiau u3yuyeHHble (akThl W TeopeMbl ITUIAHUMETPUM; YMeHHe OI[eHWBaTh pa3Mephl
00BEKTOB OKpYyKatolllero MUpa;

— YMeHWe oOIepUpoBaTh TOHATUSAMH: MHOTOTPAaHHHK, CeueHWe MHOTOTPaHHHKa, KyO0,
Tiapasuiesieniure/], IpyM3Ma, upaMusa, purypa u moBepxXHOCThb BpallleHus, [IWIMH/DP, KOHYC, 1map, cdepa,
ceueHUss GUryphl BpallleHWsl, TUIOCKOCTb, Kacaromlascs cdepbl, IWIMHAPA, KOHYyCa, ILIOIAlb
TIOBEPXHOCTH MUPaMU[IbI, TIPU3MbI, KOHYCA, [WINH/PA, TUIolaAb chepbl, 00beM Kyba, MpsSIMOYTOIbHOTO
Triapasuiesienire/ja, MMPaMy/bl, TIPU3MbI, LIWIMH/PA, KOHYCa, 111apa; yMeHHe n300pa)kaTb MHOTOTPAHHUKHA
Y TIOBEDXHOCTH BpAIlleHUs], UX CeUeHUst OT PYKH, C TIOMOII[bI0 YePTeKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPe/ICTB; yMeHHe pacro3HaBaTb CHUMMETDUIO B TPOCTPAHCTBE; YMEeHHe pacIio3HaBaThb IPABUIbHbBIE
MHOTOTPaHHUKH;

— YMeHHWe OIepUpOBaTh TOHATHSMU: [JBW)KEHHWE B TIPOCTPAHCTBE, T0/00HBIe (UTYPHI B
TIPOCTPAHCTBE; UCIIO/IH30BATh OTHOIIIEHHE TUIONIAZield MOBEPXHOCTeH W 00beMOB TIOJJ00HBIX (DUTYp TIPU
pellleHnH 3a/1ay;

— YMeHHe BBIUMC/ISATh T€OMETPUUeCKHe BeTMUWHBI ([JIMHA, Yo/, TUIo[a/ib, 00beM, TUIONIazb
TIOBEPXHOCTH), UCI0JIb3Ysl M3yUeHHbIe (POPMYJIbI U METO/IbI;

— YMeHHe OrnepupoBaTh MOHSTUSMU: TPSIMOYTOJ/IbHAs CUCTeMa KOOP/AWHAT, KOOPJAUHAThl TOUKH,
BEKTOD, KOOD/WHAThl BEKTOpa, CKajsipHOe TPOM3Be/leHre, Yyrojl MeXAy BeKTOopaMH, CyMMa BEeKTOpPOB,
TIpOKM3Be/leHre BeKTOopa Ha UMC/0; HaXOJUTh C TIOMOIIbI0 U3yueHHBIX (POPMY/ KOOpAUHAThI CepevHbI
OTpe3Ka, PACCTOsTHUE MeXXY ABYMs TOUKaMU;

— YMeHHe BbIOMpaTh TOJXOASIIUN W3yueHHBIA METOJ, i peIleHusl 3a/aud, paclio3HaBaTh
MaTemMaTUueckue (akTbl M MaTeMaTHUUeCKhe MOJeNd B TIPUPOAHBIX U OOIeCTBEeHHBIX SIB/IEHUSX, B
WCKYCCTBEe; yYMeHHe TIPUBOJUTh TIpUMephl MaTeMaTHUUeCKUX OTKDPBITMM PpOCCUMCKONW U MHUDPOBOM
MaTeMaTUUeCKOH HayKHU.

— YMeHUe orepyupoBaTh TIOHSATUSIMU: OIpejle/ieHHe, akKCMoMa, TeopeMa, CJe[iCTBUe, CBOMCTBO,
TIpU3HAK, [I0Ka3aTelbCTBO, paBHOCWIbHBIE (HOPMY/JIUPOBKH; yMeHHe (OpMyIupoBaTh oOOpaTHOe U
TIPOTUBOIIO/IOXKHOE  yTBepXKJeHue, TPUBOJUTH TIPUMePbl W KOHTPIIPUMEpPhI, UCII0/b30BaTb METOJ
MaTeMaTHUeCKOW WHAYKIMH; TTPOBOIUTH Jl0Ka3aTe/bHble pPacCy>KJeHUs TIPY PellleHrH 3a/lay, OLleHUBaTh
JIOTUUECKYH0 TTPaBUILHOCTh PacCy KeHUH;

— YMeHMe orepupoBaTh MOHITUSMU: MHOYKECTBO, ITOJIMHOKECTBO, OTlepaliiy HaJi MHO>KeCTBaMU;
yMeHHe WCTIOb30BaTh TeOPeTUKO-MHOKEeCTBeHHBIM armapaT [JIsi OMMCaHWs peasibHbIX TIPOLIeCCOB U
sIBJIEHUH, W TIPU PellleHnH 3a/iay, B TOM YKCJIe U3 APYTuX yueOHBIX MpeIMeToB;

— YMeHHe orepupoBaTh MOHATUSAMM: rpad, CBSI3HBIN rpad, AepeBo, LUK/, rpad Ha IJIOCKOCTH;
yMeHHe 3a/laBaTh W OMUCKHIBATh Tpadbl Pa3TUUHBIMU CIIOCOOAMU; UCTIOMb30BaTh rpadbl MU peleHuN
3ajau;



— YMeHue cBOOOZHO OMEpPUPOBAThb TOHATUSMU: COYETaHWE, MepecTaHOBKA, UMC/IO COYETaHWH,
YKCJIO TIepPeCTaHoOBOK; OMHOM HbIOTOHA; yMeHHe NPUMEeHSITh KOMOMHATOPHBIE (haKThl U PAaCCY>KIEHUS [JIsT
pelLleHuUsI 3a/iay;

— YMeHHe omnepupoBaTh MOHATHSIMU: HaTypaJbHOE YMCJ/IO, LieJloe YKUC/I0, OCTaTOK M0 MOZYJIO,
paLMoHaNbHOe UHMCJ/I0, WppaljMOHa/JbHOEe YMCJI0, MHO)KeCTBA HAaTypasjbHbIX, LeJbIX, paljMOHa/bHBIX,
JEeMCTBUTE/ILHBIX UUCENT; YMEHWe UCIT0/Ib30BaTh NPU3HAKU [IeTMMOCTH, HAMMEHBIIUN OOIUH Ie/TUTeNb U
HavMeHblllee oOlrlee KpaTHOe, anroput™M EBK/IWza mpu pelieHWd 3ajjau; 3HAaKOMCTBO C pa3/MYHBIMHU
TO3UI[MOHHBIMU CUCTeMaMU CUHC/IeHUS;

— YMeHue cBOOOJHO OIMepUpPOBaTh TIOHSATUSIMU: CTelleHb C Lie/IbIM TI0Ka3aTesieM, KOpeHb
HaTypajibHOM CTeleHW, CTereHb C palMOHANbHBIM T[I0Ka3aTesieM, CTelleHb C [IeHCTBUTEebHBIM
(BelLieCTBeHHBIM) TTOKa3aTesieM, JIorapugm umc/ia, CMHYC, KOCUHYC U TaHT€HC IPOX3BOJILHOTO YKCJIa;

— YMeHue omnepupoBaTh MOHSATUSMU: TOX/ECTBO, TOX/eCTBeHHOe Tpeobpa3oBaHue, YpaBHeHUe,
HEPaBeHCTBO, CHCTeMa YpPaBHEHUW M HepPaBeHCTB, PABHOCHU/IBHOCTb YPaBHEHWM, HEPABEHCTB U CHCTEM,
paLMoHasbHbIe, vppaLvoHasbHbIe, ToKa3aTesbHbIe, CTereHHbIe, norapugmuueckue,
TPUTOHOMeTpUUEeCKHe ypaBHeHHsl, HeDaBeHCTBa M CUCTeMbl; YMeHUe pelllaTh ypaBHeHUs], HepaBeHCTBa U
CHCTeMbI C TIOMOLI[BIO Pa3/IMUHBIX TIPHEMOB; pelllaTh YpaBHEHUs], HePDABEHCTBA U CUCTEMBI C ITapaMeTpoM;
TIPUMEHSITh YPaBHEHUsI, HePaBeHCTBa, UX CHUCTeMbl /i pellleHWs MaTeMaTHyeCKUX 3aflau W 3aay w3
pa3MUHBIX 00/1acTell HAYKW U peasibHOM >KHU3HU;

— YwmeHue CBOOOJHO oOmepUpOBaTh TOHATHSAMU: rpaduk ¢yHKUUM, oOpaTHass QYHKLuS,
KOMIO3ULMsST (PYHKLWM, /MHelHasi (QYHKUUS, KBaJpaThuHasi (YHKLMs, cTerleHHass (QYHKLUS C Le/IbIM
ToKa3aTesieM, TpPUTOHOMeTpHUYeckKue  GYHKUMH, oOOpaTHble  TPUTOHOMeTpUUecKHue  (yHKI[UH,
rokasartesibHasi U Jiorapupmuueckasi (QYHKIMM; YMeHHe CTPOUTh TpadvKu (QYHKLUMA, BbITIOIHATh
nipeobpa3oBaHus rpaUKoOB HYHKIINM;

yMeHHe WCI0/Ib30BaTh rpapuku (QyHKIUM [ W3y4deHHs TIPOIIECCOB W 3aBUCUMOCTeH TIpU
pellleHny 3aJiau U3 ApPYruxX Yy4eOHBIX TIPeMETOB W W3 peaslbHOM >KW3HHU, BbIpa)KaThb (HOpMyIaMu
3aBUCUMOCTH MEX/y BeJTMUNHAMU;

yMeHHe CBOOOHO OIEepUpOBaTh TIOHSATHSAMH: UYETHOCTh (YHKIWUH, TIEePUOJUYHOCTb (DYHKI[UH,
OrPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIUH, SKCTPeMYM (DYHKI[UH, HauboJIbIllee 1 HaUMeHbIIIee
3HaueHUs PYHKIIMU Ha TIPOMEXYTKe; yMeHUe TTPOBOAUTh UCC/eloBaHue PYHKLIUY;

yMeHHe HUCTI0/b30BaTh CBOWCTBA U rpaduKu (YHKIMM ZJis pellieHUs] ypaBHeHWM, HePaBeHCTB U
3a7lay C TlapaMeTpamH; M300pa)kaTh Ha KOOPAWHATHOW IJIOCKOCTH MHOXKECTBA pelleHHi ypaBHEHWH,
HEPaBeHCTB U UX CHUCTEM,;

— YMeHwe CBOOOJHO OMEpPUpOBaTh TIOHATHUSIMM: TIOC/Ie[OBATEIbHOCTb, apupMeTHdecKas
Tporpeccusi, reoMeTpuueckasi rporpeccusi, 0eckoHeuHO YyObiBaroljass TeoMeTpUuecKas TPOTIpPecCHs;
yMeHue 3a/laBaTh [10C/Ie/I0BaTe/IbHOCTH, B TOM UKCJIe C TIOMOILbI0 PeKYPPeHTHbIX (hopMy.T;

— YMeHHe OorepupoBaTh MOHATHUSMU: HETIPepLIBHOCTb (DYHKIIMK, aCUMITOTHI rpaduka GhyHKI[UH,
mepBasi ¥ BTOpas TIPOM3BOJHas (DYHKIMH, TeoMeTpUUeCKuid W (U3MUeCKUid CMBICT TIPOM3BOHOM,
riepBooOpasHasi, orpe/ie/ieHHbIN WHTErpa; yMeHHe HaXOJWTh aCUMIITOThI rpadmka (yHKLUWHU; yMeHUe
BBIUMC/IATE TIPOU3BOJHBIE CYMMBbI, TIPOW3BeJieHUs], YaCTHOTO M KOMIO3ULMK (YHKLUWN, HaxOAUThb
ypaBHeHHe KacaTe/bHOM K rpaduKy GyHKLIUY;

yMeHHe UCIO/b30BaTh TPOU3BOJHYIO [/Ii  UCCIAe[oBaHUS (GYHKUMW, A HaXOXKOeHHUs
HaWIyyulllero pellieHNs B TIPUK/IAJHBIX, B TOM UKCJIe COL[Ma/IbHO-9KOHOMUUYECKUX 1 (pHU3UUecKuX 3ajauax,
JUIs1 OTIpe/iesieHrsi CKOPOCTH U YCKOPeHHsI; HaXOUTh TUIOL[a/iId U 00beMbl GUTyp € TIOMOL[bIO UHTerparna;
TIPUBO/IUTH MIPUMEPhI MaTeMaTHUeCKOT0 MO/[e/TMPOBaHUs C TIOMOILbI0 AuddepeHIIMaNibHBIX YPaBHEHUH;

— YMeHue OmepupoBaTh TMOHATUSIMU: KOMITIEKCHOe YHCJIO0, COTIPSDKEHHbIE KOMIUIEKCHBIE UHCIIa,
MO/Iy/Tb ¥ apryMeHT KOMIUIEKCHOTO 4WC/ia, (opMa 3ammcy KOMIUIEKCHBIX uHcen (TeoMeTpuueckas,
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TPUTOHOMeTpUYecKass U airebpanyeckas); yYMeTh IIPOM3BOAWUTH apUdMeTUUecKue JeMCTBUS C
KOMIIJIEKCHBIMU UK C/IaMU; TIPUBOUTD TIPUMephI UCI0/Ib30BaHMsI KOMITJIEKCHBIX UHCEeT;

— YMeHre cBOOOTHO OTIepHUpPOBATh MOHATHSMU: CpefiHee aprupMeTHUeCKoe, Me/iiaHa, HauboJIbIIee
Y HauMeHblllee 3HauyeHWs, pa3Max, AWCIIepCHs, CTaHJapTHOe OTK/JIOHeHWe /I ONUCAHWS YMC/IOBBIX
JlAaHHBbIX; yMeHHe MCCJeloBaTb CTaTUCTWYeCKWe JaHHble, B TOM UHC/Ie C TIpUMeHeHWeM rpaduueckrx
METO/IOB M 3/IEKTPOHHBIX CPEe/CTB; rparuecku HCC/Ief0BaTh COBMECTHbIe HAOJIO/IEHHs C TIOMOILBIO
JiMarpamMm pacceuBaHUs U JIMHEMHOW perpeccuy;

— YMeHue HaXOJWTb BEPOSITHOCTU COOBITMH C WCIIO/Ib30BaHUEM TrpadUueckux MeTO/OB;
NIPUMEHSITh [IJIl pellleHus 3a/iay (OpMyJibl CJIOKEHUS] U YMHOKEHHsI BepPOSITHOCTel, opMyIy MOHOU
BEpOSITHOCTH, (opmyny bepHy/um, KomOuHaTOpHbIEe (akThl ¥ (HOPMYJIbI; OLIEHHUBATH BEPOSTHOCTU
peasbHBIX COOBITHIA; YMEHWe OIepUpOBaTh TOHATHSMHU: CJydyaliHas BeJWYMHA, pacrpesieneHue
BEpPOATHOCTEW, MaTeMaTHUuecKoe OXKWJaHWe, [UCHepCHsi W CTaHZApTHOe OTK/IOHeHWe CIy4alHON
Be/IMUMHBI, (DYHKLUMM pacripejie/ieHUsi U TJIOTHOCTU PaBHOMEPHOrO, IOKa3aTelbHOrO0 M HOPMaJbHOTO
pacrpejie/ieHuli; yMEHHE HCII0/Ib30BaTh CBOWCTBA U3yUEHHBIX pacrpefesieHHd [/s pellleHusl 3ajau;
3HAaKOMCTBO C TIOHSTHSIMU: 3aKOH OOJBIINUX YKMCeI, MeTO/bl BbIOOPOUHBIX HCC/IeZOBAaHUM; yMeHHe
TIPUBO/IUTH MPUMephI TIPOSIB/IEHUST 3aKOHA OOJIBIINX UKCesl B TIPUPO/IHBIX U 00II|eCTBeHHBIX SIBJIEHUSIX;

— YMeHue cBOOOJHO OIEpUPOBaTH TOHSATHSIMU: TOUKA, TIpsMasi, TJIOCKOCTb, IPOCTPAHCTBO,
OTpEe30K, J1y4, MJIOCKUU YToJ, IBYTPaHHbIA yToJ1, TPeXIPaHHBIN yroJ, nepeceKaroluecs, napauienbHble 1
CKpellMBarollyecs: TMpsiMble, MapasiefbHOCTh U TepreHAUKY/ISPHOCTb TPSIMBIX U TUIOCKOCTEW, Yros
MeXAy TIpSIMbIMH, YTOJ MeXXAy TMpsSIMOM M TIJIOCKOCTbIO, YrOJ MeXAy IUIOCKOCTSMU; YMeHue
WICTI0JIb30BaTh TIPU pellleHrH 3aJau M3yuyeHHble (aKThbl U TeopeMbl MJIaHUMEeTPUW; YMeHUe OL|eHUBaTh
pa3Mepbl OOBEKTOB B OKPY>KalollleM MHpe; YMeHHe OIepPUpOBaTh MOHSTHUSMHU: MHOTOTDAaHHUK, CeueHHe
MHOTOTPaHHUKa, TMPaBW/IbHbI MHOTOTPaHHUK, MpH3Ma, NUpaMu/a, ¢Gurypa U MoBepxXHOCTh BpalljeHUs,
LWIWHJD, KOHYC, 11ap, cdepa, pa3BepTKa MOBePXHOCTH, CeUeHHsl KOHyCa U LIWIUH/PA, Tlapasiie/bHble OCU
WU OCHOBAaHUIO, CeueHue 11apa, MJI0CKOCThb, Kacaroujasicsi chepbl, IWINHAPA, KOHYCa; YMeHUe CTPOUTH
ceueHHe MHOTOIPaHHHUKA, U300pa)kaTh MHOTOTPaHHUKH, (DUTYPBI ¥ TIOBEPXHOCTU BpAIL|eHUs], UX CeUeHHs],
B TOM UHCJ/Ie C TIOMOLLbIO 37IeKTPOHHBIX CPe/CTB; YMeHHe IPUMEHSTh CBOMCTBA reOMeTpUYeCKUX (Uryp,
CaMOCTOSITe/IbHO (POPMYJ/IMPOBaTh OTpe/ie/IeHusT U3yuaeMbIX (Uryp, BbIJBUTaTh TMIIOTe3bl O CBOMCTBAX U
NpU3HaKaX TeoMeTpuuecKux (uryp, OOOCHOBBIBaTH WM OIPOBEpPraTbh MX; yMeHHe TPOBOJUTDH
Knaccuukaiuio (GUryp 1Mo pas3MuHBIM TIPU3HAKaM, BBIMOMHATE HEOOXOAMMbIe JIOTIO/THUTEebHbIe
MIOCTPOEHUST;

— YMeHue CBOOOZHO OTEpUPOBAThH MOHATHUSMU: TUIOI[AAb (GUTYphl, 00beM (QUIYpbI, BeTMYMHA
yrja, pacCTosiHUe OT TOUKM [0 IIJIOCKOCTH, PacCTOSHWe MeXJy TMpSIMbIMM, PpacCTOSHUE MeXIY
TUIOCKOCTSIMH, TIJIOIIaZAb Chepbl, M/I0IIaAb MOBePXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCa, LIWIUH/APA, 00BeM
Kyba, TNpSMOYTrojbHOTO TMapasuiesienuresa, MUpaMU/bl, MPU3Mbl, LWIMHApPA, KOHyCa, Il1apa; yMeHHe
HaXO/IUTh OTHOIIeHHe 06beMOB T0/J0OHBIX (QUTYD;

— YMeHue cBOOOHO OMepUpOBaTh MOHATHSIMU: [IBWKEHUe, Mapasiie/bHbIi 1epeHoc, CUMMeTpUs
Ha TJIOCKOCTH U B TIPOCTPAHCTBe, TOBODPOT, TpeoOpa3oBaHue 1ofo0usi, 1ojobHble (Uryphl; yMeHHe
pacrio3HaBaTh paBHbIe U TI0J00HbIE (DUTYDHI, B TOM YKC/ie B MPUPO/ie, UCKYCCTBE, apXUTEKType; YMeHUe
VICTI0/Ib30BaTh T'eOMEeTPUYECKHe OTHOIIEHHs, HaXOJWUTb TeoMeTpUuecKWe BeJWYMHBbI ([/UHA, YToJl,
TIoIaZb, 00HeM) TP pellleHrH 3a/jau U3 APYTUX yueOHBIX MMpeIMeTOB U U3 peabHOM >KU3HY;

— YMeHue cBOOOZHO OMEpPUPOBATh MOHATUSMH: TMPSIMOYTOJIbHAasi CHUCTeMa KOOpAMHAT, BEKTOP,
KOOpAMHATbl TOYKW, KOOpDAMWHAThI BEKTOpa, CyMMa BEKTOpDOB, TMpPOU3BeJeHHe BEeKTOpa Ha YHCJIO,
pa3yio’keHre BeKTopa I0 0a3ucy, CKajasipHOe TPOW3Be/leHHe, BEKTOPHOe TMpOW3Be/leHHe, YTOl MEeXIY
BEKTOPAMU; YMeHHe UCTO/b30BaTh BEKTOPHBIM U KOODAWHATHBIA METO/| /il pellleHHs FeOMeTPUUeCKUX



3374 W 337la4 JPYruX yueOHBIX TIpeJMETOB; OIEPUPOBATh TMOHATUAMH: MaTpuia 2x2 u 3xX3,
OIpeie/IMTe/Ib MaTPHULIbl, FeOMeTPUUeCKUN CMBIC/I OTIpele/TUTelIs;

— YMeHHe MOJe/MpOBaTh peajibHble CUTyaldyd Ha s3blKe MaTeMaTUKU; COCTaBJ/IATh BbIpaKeHUs,
ypaBHEeHUsl, HepaBeHCTBa U UX CUCTeMbl [0 YCJIOBUIO 3a/laud, UCC/Ie[0BaThb IOCTPOEHHble MOJe/U C
WCII0/Ib30BaHMEM  ammapara anreOpbl, WHTEPIIPeTUPOBATh  TOYYeHHBIM  pe3y/abTaT; CTPOMTH
MaTemMaTUueCKre MOZe/y C MOMOLLbI0 reOMeTPUUeCKUX MOHATUM U BeJIMUWH, pellaTh CBSI3aHHbIE C HUMU
NpaKTUUeCKHWe 3a/laud; COCTaB/ISATb BEPOATHOCTHYXO MOJe/lb W HHTepIpeTUpOBaTh IO/yYeHHbIN
pe3y/bTaT; pellaTb NPUK/IaJHble 3aJaud CpeACcTBaMU MaTeMaTWyeCKOro aHajausa, B TOM UuCIIe
COLIMaIbHO-9KOHOMUYECKOr0 U (pM3MUecKoro xapakTepa;

— YMeHue BbIOMpaTh TOJXOASAILIMM MeTO[ [Jisl pelleHus 3aflaud; TOHUMaHWe 3HauMMOCTU
MaTeMaTHUKU B M3yueHWU TPUPOJHBIX U OOILeCTBEHHBIX TPOLECCOB U SIBJIEHUM; yMeHHe paclio3HaBaTb
TIpOsIB/IeHUe 3aKOHOB MaTeMaTMKW B MCKYCCTBe, yMeHHe IIPUBOJUTHL IIpUMepbl MaTeMaTU4YeCcKUx
OTKPBITUI POCCUHCKOM U MUPOBOM MaTeMaTUUeCKON HayKHU.

OK 01. Boibuparts crioco0b! pelieHUs 3afia4 MpogecCUOHaTbLHOM JiesaTeIbHOCTH IPUMEHUTENBHO K
Pas/IMUHBIM KOHTEKCTaM

OK 02. Vcnosib30BaTh COBpeMeHHbIe Cpe/iCTBa TTIOMCKa, aHa/lri3a U UHTepIipeTaljuid WH(PpOopMaLiu,
Y UH(OpMaL|MOHHble TeXHOJIOTHUY /1/1S1 BBITIOJIHEHUS 337184 NPO(eCCUOHAIBHOU JeaTelbHOCTH

OK 03. IlnanupoBaTh U peann30BbIBaTh COOCTBeHHOe TpodecCHoHaNbHOe U JIMUHOCTHOE
pasBuUTHe, NIpeAIPUHUMATE/IBLCKYIO AesaTelbHOCTb B [IPO(eCCHOHANIBbHOM cepe, UCI0/Ib30BaTh 3HAHUS I10
(bHAHCOBOV TPaMOTHOCTU B Pa3/IMYHBIX )KU3HEHHBIX CUTYaL|UsIX

OK 04. DddekTrBHO B3aMO/eICTBOBATh U paboTaTh B KO/ITIEKTHUBE U KOMaH/|e

OK 05. Ocy1ecTB/isaTe YCTHYIO M MUCbMEHHYIO KOMMYHUKALIMIO Ha IOCYJapCTBEHHOM s3bIKe
Poccutickoii ®ejiepaliuu C yueToM 0COOeHHOCTel COI[UaTbHOTO U KY/IbTYPHOTO KOHTEKCTa

OK 06. IIposBiATb rpaXkAaHCKO-MAaTPUOTUYECKYHO [O3ULUI0, [JeMOHCTPUPOBAThL OCO3HAHHOE
TOBe/leHHe Ha OCHOBe TPAJWLIMOHHBIX OO0IeuesoBeuecKUx LIEHHOCTeH, B TOM UHC/Ie C YYeTOM
rapMOHM3AalMM  MeXHALMOHAJIBHBIX M MEXDPEeJUTHO3HbIX OTHOILIEHWM, IPUMeHATb CTaHJapThl
@HTUKOPPYIILIMOHHOTO TI0BeZleHUs

OK 07. CopeiicTBOBaTh COXPaHEHHIO OKPY’Karolleil cpefbl, pecypcocbepexeHH0, MPUMEeHSITh
3HaHUsI 00 M3MEHEeHWHM KIMMaTa, MPUHIUIEI OepeXKMBOTO TPOU3BO/CTBA, SPPEKTUBHO [1eCTBOBATh B
ype3BblYalHbIX CUTYyaLUsIX.

IIpodeccuoHabHBbIe KOMNEeTEeHHUH 1O npodeccun
15.01.38 «Onepamop-Hanaouuk Memaa1000pabambiearOUjuUX CMAHK08»

ITK 1.3. OnpeaenaTs Moc/ief0BaTeIbHOCTb ¥ ONTHMaIbHbIE peXXUMbI 00pab0TKH pa3/InUHbIX U3/Ie/THi Ha
MeTa/IJIOPEXXYIIMX CTaHKaX Pa3/IMUHOrO BU/IA 1 THUIA (CBEP/IUIBHBIX, TOKAPHBIX, (hpe3epHbIX
KOITMPOBA/IbHBIX, IIITIOHOYHbIX U IIJTH(HOBAILHBIX) B COOTBETCTBHUH C 3a/]JaHHUEM.

1K 1.4. BecTH TeXHO/IOTHUECKUH Mpoliecc 00paboTKU U OBO/KH JleTasiel, 3aroTOBOK U HHCTPYMEHTOB
Ha MeTaJIJIOPEeXKYIIUX CTaHKaX Pa3/IMYHOr0 BU/a M THTIA (CBEP/IW/IbHBIX, TOKAPHBIX, (pe3epHBIX,
KOTIMPOBAJIbHBIX, IIIMOHOYHBIX W ITTU(MOBAIBHBIX) C COO/TI0IeHHeM TpeOOBaHUH K KauecCTBY, B
COOTBETCTBUM C 3aflaHHMeM U TeXHUUeCKOU JJOKyMeHTal[1el.



2. PE3YJIBThI OCBOEHUA YYEEHO! JJVICITU/INHEI,
INOJJIEXXAIIIUE ITPOBEPKE

B pe3ynbraTe arTectanuy 1o yueOHOM AWCIMIUIMHE OCYIIECTB/ISETCS KOMILIEKCHAsi TIPOBEepKa

CelyIOLIMX 3HaHUW U YMeHUH:

Pe3ynibTaThl 00yYeHUs

®@opMbI H METO/{bI KOHTPOJIAI U OLIeHKH
pe3y/IbTaTOB 00yueHHs

Ymenusn

Y1. BeinosiHATb apudMeTHUecKue eiCcTBUs Haj
YMCIaMH, COYeTasi yCTHbIe U TUCbMEHHbIe TIPUEeMBI.
Y2 .HaxouTh NpUOIMKeHHbIe 3HAUeHHUsT BETMUMH U
TTOTPEITHOCTH BBIUMC/IeHHH (aOCO/TIOTHAS U
OTHOCHUTEJIbHAs).

Y 3. CpaBHMBATh UUC/IOBbIE BbIPAXKEHUSI.

Y4. HaxoauTb 3HaueHUs1 KOPHS, CTeleHH,
norapugma, TPUroHOMeTpUUeCKUX BbIpaXkeHHH Ha
OCHOBe OTpe/iesIeHHs], UCT0/Ib3Ys MPU
He00X0/IMMOCTH UHCTPYMeHTa/IbHbIe CPe/ICTBa.
Y5. Tlonb30BaThCs MPUOIMKEHHOM OIeHKOH MpH
MPaKTUYeCKUX pacyeTax.

Y6.BbInosHATh Mpeobpa3oBaHusl BEIPayKeHUM,
NpUMeHssi JOpMY/JIbl, CBSI3aHHbIE CO CBOWCTBAMU
CTereHew, 10rapumMoB, TPUTOHOMETPUUECKUX
GyHKLMHI.

Y7. Vicrionb30BaTh puobpeTeHHbIe 3HaHUs U
yYMeHHUs B MPaKTUUYECKOW J1esITe/IbHOCTU U
TIOBCEIHEBHOM JKU3HU [I/151 IPaKTUYECKUX pacueToB
o ¢opMyJsiam, BK/ItoUast OpMyJibl, COZleprKaliye
CTereHU, Pa/IMKaJibl, JorapudMbl U
TPUTrOHOMeTpUUecKre (QyHKLMH, UCII0/b3Ys IIPU
Heo0X0/IMMOCTH CIIPaBOYHbIe MaTepuasbl U
MPOCTeHIINe BBIUUC/IUTE/IbHbIE YCTPOUCTBA.
¥Y8.BrIunc/isATh 3HaueHue PYHKI[MH 110 3aZJlaHHOMY
3HaUeHUI0 apryMeHTa NPy Pa3/IMuHbIX Criocobax
3a/jaHus1 (PYHKLIUU.

¥9.0mnpesensiTb OCHOBHbIE CBOMCTBA UHC/IOBBIX
(GyHKLUH, WITIOCTPUPOBATh UX Ha rpaduKax.
¥10.CtpouTth rpayku u3yueHHbIX (yHKLIWH,
WJUTIOCTPUPOBATH 110 rpavKy CBOMCTBA
3/1eMeHTapHbIX (QYHKLIMH.

Y11.Ucnonb30Bath NOHsATHE QYHKLUU /151
OMMCaHKs Y aHa/13a 3aBUCUMOCTEN BeJIMUMH.

¥Y12. Vcrionb30BaTh NMPUOOPeTeHHbIe 3HAHUS U
yMeHHUs B MPaKTUYEeCKOW JiesiTe/IbHOCTU U
TOBCEIHEBHOM JKU3HMU [I/1s1 ONTMCAHUS C TIOMOLLbIO
(GYyHKUMM pa3/TMUHBIX 3aBUCUMOCTeH,
rpe/iCcTaB/ieHNs UX rpaduuecky, UHTepIipeTaLuu
rpaduKoB.

Y13.HaxoauTb IpOU3BOHbIE 3/IeMeHTapHbIX
GbyHKLMHI.

Y14.icrionb30BaTh TIPOU3BOJHYIO [JII U3y4YeHUs
CBOMCTB (PYHKI[MI ¥ TOCTpOeHUs TpapUKOB.
Y15.I1puMeHATh NPOU3BOAHYIO [/ TpPOBeAeHUs

YcTHBIN, MMCbMEHHBIH, MpaKTHUYeCKUN
KOHTPO/JIb;

@®opMbl  KOHTpPOAsi  —  (POHTaIbHBIN,
IPyNIOBOH, VH/JUBUYabHbIH,
KOMOWHUPOBaHHBIM.

3auer.
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MpUO/IKEHHBIX  BBIUMC/IEHWH, pellaTh  3a/auu
TIPUKJIaJHOTO XapakTepa Ha HaxoXKJeHue
HauOOJIbIIIEr0 ¥ HAUMEHBIIIETO 3HAUEHUS.
Y16.BbiuncisTe B MPOCTEUILINX CAyvasix IJIOLagu
U 00BeMBbl C WCIIOJb30BAaHUEM OTIPEZIeJIEHHOTO
WHTerpasa.

Y17 .Ucronp30BaTh TPUOOpeTeHHbIE 3HAaHUA U
yMEeHUs] B  T[PaKTUYeCKOW [JeqTe/lbHOCTH U
TIOBCEIHEBHOM JKWU3HU /Il pelleHUs IPUK/IaJHbIX
3aZlay, B TOM UuC/ie COLMaIbHO-5KOHOMUYECKUX U
¢usnuecknx, Ha HaubosblIMe U HauMeHbIIe
3HauyeHMsl, Ha HaXOX/leHWe CKOPOCTU U yCKOpPEeHMUS.
Y18.PemiaTb  paljMoHasbHble,  TIOKa3aTe/bHbIE,
norapupmMuueckue, TPUTOHOMeTpUUeCcKHe
ypaBHeHUsl, CBOJAIIMeCS K  JIMHEeMHbBIM U
KBa/IpaTHBIM, a TaK)Ke aHa/IOTUYHble HepaBeHCTBA U
CUCTEMBI.

¥19.Ucnonb3oBatk rpauyeckuid MeTO[, pelLleHUs
yPaBHEHU U HepaBeHCTB.

Y20.1300pa>kaTh Ha KOOPAMHATHOM TJIOCKOCTU
pellleHNsI YpaBHeHHH, HepaBeHCTB M CUCTeM C
[IByMsI HEM3BeCTHBIMU.

¥21.CocraBidTh U4 pellaTb  ypaBHeHUs U
HepaBeHCTBa, CBSI3bIBAIOLL[MIE Heu3BeCTHbIe
Be/IMUMHBI B TEKCTOBBIX (B TOM UHMC/Ie TIPUK/IA/IHBIX)
3ajjauax.

Y22 Wcrnonp3oBaTh TpPUOOpeTeHHbIE 3HAaHUA U
yMeHUs1 B  IIPaKTUYeCKOM  [edTellbHOCTH U
MOBCEHEBHOM  >KU3HU Ui TOCTPOEHUS U
WCC/IefloOBaHUST  TNPOCTEMIINX  MaTeMaTH4eCKUX
Mo/iesem.

Y23.Pewiath rnpocreiiliiie KoMOWHATOpPHbIE 3a/laud
MeTo/oM TIepebopa, a TakKe C MCII0/b30BaHUEM
W3BeCTHBIX (POPMYJIL.

Y24.BblynciasiTh B MPOCTEMILINX cyyasx
BEPOSITHOCTH COOBITHI Ha OCHOBe MOJCUeTa YKc/ia
HCXOJ0B.

Y25.Ucronp3oBaTh MpUOOpeTeHHble 3HAaHUA U
YyMEeHUs] B  IMPAaKTUYeCKOW [IedATe/IbHOCTH U
MOBCeJHEBHOM JKM3HM [l aHaau3a peasbHbIX
YUC/IOBBIX [JJaHHBIX, I[IpeJCTaB/leHHbIX B BUJe
JmarpaMM, rpaQukoB, /il aHaauM3a MHQOpMaLuu
CTaTUCTUYECKOr0 Xapakrepa.

¥Y26.Borunciate B MIPOCTEMNILNX cy4dasx
BEPOSITHOCTH COOBITHII Ha OCHOBe IOJCUeTa Yuc/ia
HCXO/0B.

¥Y27.Wcrnionb30BaTh TMPUOOpeTeHHbIEe 3HAHUSI W
yMEeHUs] B  TPAaKTUYeCKOW [IedITelbHOCTH U
MOBCEJHEBHOM JKW3HM [/Isl aHajau3a peasbHbIX
YMC/IOBBIX [IaHHBIX, Tpe/ICTaB/leHHbIX B BHU/E
nuarpammM, rpadukoB; aHanu3a UHGOpMaLWK
CTaTUCTUYECKOT0 XapakTepa.
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Y28.Pacrio3HaBaTb Ha ueprexxax U MoOAesax

MIPOCTPAHCTBEHHbIE bopmbI; COOTHOCHUTD
TpeXMepHble  O0BEKTBI C WX  ONMUCAHUSIMH,
M300payKeHUSIMH.

¥29.0nuceBaTh B3aUMHOE pacrioyioxKeHue MpsMbIX
Y TUIOCKOCTeN B IPOCTPaHCTBe.
¥30.Ananu3upoBaTh B MPOCTEMIIUX  CIyvyasix
B3aUMHOe pacrionoxeHue 00BbeKTOB B
MIPOCTPaHCTBe.

¥Y31.M306pakaTb OCHOBHble MHOTOTDAaHHUKU WU
KpYTJ/ible TeJa; BBINOIHATh UEPTeXU M0 YCIOBUIM
3ajau.

¥32.PelliaTh TIaHUMETpUUECKHE W TIPOCTeMIine
CTepeOMeTpUYeCKHe 3aJaud Ha  HaxXOXJeHue

reOMeTpUueCKuxX  BeJIMUKH (mmuH, yTJIOB,
TIoIIazield, 00beMOB).
¥ 33.Hcrnonb30BaTh rpu pelLeHnu

CTepeoMeTpUUYeCKMX 3alad  TJlaHUMeTpUUeCcKHe
(hakTbl U METO/BI.

Y34.IlpoBoauTe J0KasaTe/bHble pacCyKIeHUs B
XOJie pelleHus 3a/1au.

¥35.Ucronp30BaTh TMpHOOpeTeHHbIe 3HAaHUA U
yMeHHsI B  TIPaKTUYeCKOM  JiedTellbHOCTU U
MOBCEHEBHONW  JKU3HU [/ HWCC/e/JOBaHUs
(MofilenupoBaHUs)  HECTOXKHBIX  MPaKTUUYeCKUX
CUTyalluii Ha OCHOBe WU3yueHHbIX (opMysn u
CBOMCTB (UTYp, BBIUKC/IEHUs 00beMOB U TIIOIIazen
MOBEPXHOCTeH  TPOCTPAaHCTBEHHBIX  Te/l  TpU
pellieHWy TIPAaKTUUeCKUX 3ajjad, HCIO0Jb3ysl TpU
He00X0/IMMOCTH CITPAaBOYHUKUA U BBIYMC/TUTE/THHbIE
YCTPOMCTBA.

3HaHusn

31. 3nHaueHue MaTeMaTM4eCKOW HayKu [Jis
pelleHUs1 3a/jay, BO3HUKAWOLIUX B TEOpUU U
TpakTHKe.

32.11lupoTy U B TO K€ BpeMs OIPaHUYEHHOCTb
TIPUMeHeHNs] MaTeMaTUYeCcKuX MeTOJO0B K aHa/lIu3y
Y UCCJIe[IOBAHHIO TIPOLIECCOB U SIBJIEHUW B MPUPO/E
U o011jecTBe.

33.3HaueHue NPaKTUKU U BOIIPOCOB, BO3HUKAIOLLUX
B CaMOM MmareMaTvke s (OPMUPOBaHUA U
pa3BUTHSI MaTeMaTUYeCKOU HayKH.

34.VicTopyio pasBUTHSA TOHATUS UYUC/IA, CO3AHUSA
MaTeMaThuyeCKOro aHaav3a, BO3HUKHOBEHUS U
pasBUTUA TeOMEeTPUHU.

35.YHuBepcanbHbIM XapakTep 3aKOHOB JIOTHMKU
MaTeMaTUYeCKUX pacCy’K[eHUH, UX NIPUMEeHNMOCTb
BO BCeX 00/1aCcTsX uesoBeuecKou JesiTeTbHOCTH.
36.BeposATHOCTHBIM XapakTep pas/IMuHbIX
TIPOLIECCOB OKPYKaroLero Mypa.

Y CTHBIN, MUCbMEHHBIM KOHTPOJIb.

@dopmMbl  KOHTpPO/E  —  (DPOHTAJIBHBIN,
IPYIIOBOM, WH/IMBU/lya/IbHbIN,
KOMOWHUPOBaHHBIM.

3.0L[EHKA OCBOEHWVS YUEBHOM JVICITUTUIVHBI
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3.1. ®opmMbI U MeTOABI OL|eHUBAHUS

[IpegMeTOM OLIEHKM C/ly>KaT 3HaHUS M ymeHus, npefgycMoTpeHHble @T'OC CIIO no aucuurnivHe
O/IT1.10 MaTeMaTHKa 1 HarpaB/ieHHbIe Ha () OPMUPOBaHKE OOIHMX U TIPO(eCcCHOHANbHBIX KOMITeTEHLHH.

TeKymMii KOHTPO/Ib OCBOEHHsI CTy/leHTaMH TMPOrpaMMHOr0 Marepuasa YydeOHOH
AMCLIMIIIMHBI MMeeT C/IeyIolye BU/bI: BXOJHO, ONlepaTUBHBIN M PyOe)KHBIN.

BxofHOM KOHTPOJIb 3HaHWI CTY/IeHTOB MPOBOJWTCSl B Hayase U3y4yeHUsl [JUCLMIUIMHBI C LIe/IbI0
orpeZiesieHUs] OCBOEHHBIX 3HAaHWW M yMeHHWH (0a30BbIX) B paMKaxX M3ydeHHs 00IernpodecCroHambHBIX
JVCLIMIUIMH, a TaK)Ke BBICTPaUBaHKsI UHIUBU/1ya/IbHOW TPaeKTOPUU 00yueHUsl CTY/JeHTOB.

OnepaTuBHBIA KOHTPOJIb TPOBOJUTCS C IieJbl0 OOBEKTHBHOM OIIEHKH KauecTBa OCBOEHMUS
nporpaMMbl  yueOHOM [JUCLIMIUIMHBI, a Takke CTUMYJMPOBaHUS YyuyeOHOW paboThl CTYZEeHTOB,
MOHHUTOPHHTA pe3y/IbTaTOB 00pa30BaTe/TbHOM [1eSITeIbHOCTH, TIOATOTOBKU K TTPOMEXXYTOUHOW aTTecTaljiu
1 obecrieyeHus1 MaKCUMabHOU 3¢ (eKTUBHOCTH yueOHO-BOCITUTATEILHOTO TpOoLiecca.

OmepaTHBHBIN KOHTPOJIb TIPOBOJUTCS TIPEo/jaBaTesieM Ha JIF000M 13 BU/IOB yUeOHBIX 3aHSATHH.
®opMbI OTIepaTUBHOTO KOHTPOJIsI (KOHTPOJIbHAsi paboTa, TeCTUPOBaHUe, OTIPOC, BHITIOJTHEHUE U 3allUTa
NPaKTHUeCKUX, BBITIOJTHEeHHe pedepaToB (JOK/Ia0B), IOATOTOBKA Mpe3eHTal|ii, Hab/ogeHue 3a
JiesITe/TbHOCTBbI0 00YYaroIUXCst U T.JI.) BEIOMPAIOTCs TIperojaBaTesieM, UCX0/sl U3 MeTO[UUeCKOM
11e/1eCO00pa3HOCTH.

Py0e)XxHbIH KOHTPOJ/Ib SIB/ISIeTCSI KOHTPOJLHOM TOUKOM IO 3aBeplIeHUI0 OT/e/IbHOr0 pasjesia
y4eOHOM TUCIATI/TMHEI.

OK3aMeH MMPOBOJUTCS M0 OKOHYaHUM U3YUeHUs! IUCLUTIIHBI.
B cucreme o1jeHKY 3HaHUM U YMEHUM UCIIO/B3YIOTCS CIeAyIOLue KPUTePUH:

=  «OtimyHO» — 3a rybOKOe U I0JIHOe OBJ/ajieHHe Ccofiep)kaHueM yuyeOHOro Marepuana, B
KOTOPOM CTYZEHT JIeTKO OPWeHTUPYeTCs, BjaJieHue TOHATUHHBIM arraparoM 3a yMeHHe CBsS3bIBaTh
TEOPUI0 C TPAaKTUKOM, pelllaTh MpaKTHUeCKWe 3a/jaud, BbICKa3bIBaTb U 0OOCHOBBIBATh CBOU CYXKEHUS.
OTnvyHass OTMeTKa MpejriosaraeT rpaMOTHOe, JIOTUUHOe W3/10KeHHe OTBeTa (Kak B yCTHOM, Tak U B
MMCbMeHHOM (hopMe), KaueCTBEHHOEe BHellIHee 0(hOpMJIeHHE;

=  «Xopomo» — ecnu CTYAeHT TOHO OCBOW/ Y4eOHbIM Marepuas, BiafieeT TOHSITUHHBIM
anmnaparoM, OpPUeHTHPYeTCsl B W3YyYeHHOM Marepuase, OCO3HAHHO TPUMEHsIeT 3HaHWs /il pelleHusi
NpaKTHYeCKUX 3a/ja4y, TPaMOTHO H3/laraeT OTBeT, HO CO/lep)kaHue U (popMa OTBeTa MMEHT HeKOTOpble
HETOYHOCTY;

=  «Y[I0BJIETBOPHUTE/JBHO» — €CJI CTy/leHT OOHapy’KMBaeT 3HaHWE W TOHHMMAaHHEe OCHOBHBIX
NOJIO)KeHUH yueOHOrO Marepuasa, HO U3/laraeT ero HeroJHO, Heroc/eZoBaTebHO, MAOMycKaeT
HETOYHOCTH B OIpefieJieHue TMOHATUM, B NPUMEHEHUM 3HaHWM [/Is pelleHysl NMPaKTUYeCKUX 3ajad, He
yMeeT JloKa3aTe/IbHO 000CHOBATb CBOU CY K/IEeHUS;

=  «HeyaoBieTBOpUTE/IBHO» — €C/IM CTY/IeHT UMeeT pa3po3HeHHble, OecCrCTeMHble 3HAHUs, He
yMeeT BbI/|e/IATh TJIaBHOe U BTOPOCTEIeHHOe, JOIyCKaeT OIIMOKY B orpefiesieHre TIOHSATHH, UCKaXKaeT X
CMBIC/, OecriopsijouHO ¥ HeyBepeHHO H3/1araeT mMarepuas, He MO)KeT NIPUMEHSITh 3HAHUS JI/Is pelleHus
TIpaKTUYeCKUX 3a/1ay; 3a M0JTHOe He3HaHHe U HellOHMMaHue yueOHOro MaTepuasia UM OTKa3 OTBeYaTh

Tect 1o Teme «IIpsiMbIe U MIOCKOCTU B IPOCTPAHCTBE»
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BAPUAHT 1
1. IIpamyo, nepneHANKY/IAPHYIO JTI000# MPSIMO# B IJIOCKOCTH, HA3bIBAIOT...
a) HaKJIOHHOM K TIJIOCKOCTH; 0) TIepIieHAUKY/ISIPOM K IJIOCKOCTH; B) CEKYII[EH; T) JTyUOM.
2. Ilapan/ielbHBIMU Ha3bIBAKOT MJIOCKOCTH,...
a) He UMeloLIHe 00LUX MPSAMBIX; 0) Yy KOTOPBIX OZiHA 00IIjast TOUKa;
B) Y KOTOPBIX /[Be OOIIUX TOUKH; I') He UMeIOLIe HU OJJHOM 0011eli TOuKy.
3. IIpsaAMble a ¥ 6 JieXKaT B Mapa/lie/IbHbIX IUVIOCKOCTSIX, C/Ie/l0BaTe/IbHO, ’TH NMpsIMbIe
a)CKpeLMBaIOTCsl WX NTepeceKaroTcs; 6) CKpeIIMBalOTCs WK Tapasiie/ibHbl;
B) TOJIBKO CKPeILUBATCS; T') TOJBKO MapasiebHbl.
4. Kakoe u3 c/1eAyOIINX YyTBep)X/eHUi BepHO?
a) [1Be ripsiMble, NeprieHAUKYIspHbIe TPeTbel NPSIMOM, TIepIeH/JUKY/ISIPHBI MeXly co0oii;
0) mpsiMasi Ha3bIBAETCs TEPIEeHAUKY/ISIPHON TIOCKOCTH, €C/Id OHAa TIepIeHIUKY/IPHa XOTs Obl OfHOU
MIPSIMOM, JieXKalllel B 3TOW TIJIOCKOCTH;
B) [Be MpsIMble, MePIIeHAUKYISIPHbIE K TVIOCKOCTH, TIepIIeH TUKY/ITPHBI MeXy CO00ii;
I) TIpsiMasi Ha3bIBaeTCs MepIreHAUKY/ISIPHOM TUIOCKOCTH, eC/Id OHa TeprieH/IUKY/IsipHa K 000 rpsiMoi,
JieXKalried B 3TOM TJI0OCKOCTH.
5. Eciu iBe mapa/uie/ibHbIe IJIOCKOCTH Mepeceyb TPeThel, TO . . .
a) JIMHUM TepeceveHysl PaBHbI;
6) IMHUM TIlepecedeHust TlapasiiebHbl;
B) JINHWY TlepeceyeHus MepreHIMKYy/IspHbI;
T') IVIOCKOCTH COBMAZAOT.
6. IlepneHMKY/IAPOM K IIVIOCKOCTH HA3bIBAKOT NPAMYIO, . . .
a) repeceKaroly0 MI0CKOCTh;
0) TieprieHAUKY/IPHYI0 HEKOTOPOH MPsSMOM B TJIOCKOCTH;
B) MeprieHAUKY/ISIPHYIO /000 MpsiMOl B TJIOCKOCTH;
I') JIeXKallyro B rapasjie/bHOM MI0CKOCTH.
7. IIpoekijueii HAK/IOHHOH HA IJIOCKOCTh Ha3bIBAKT NPAMYIO, . . .
a) MepreHAUKY/ISIPHYO TIJIOCKOCTY;

0) mepecekaroly0 HAKJIOHHYIO 1107 yryioM 30 rpaziycos;

B) IPOXOZSILYI0 Yepe3 TOUKW HAaKJIOHHOM U MepreH/IuKY/spa;
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I') IPOXO/SIIYIO Uepe3 OCHOBAHUSI HAK/IOHHOM U MeprieHAUKYJIsipa.
8. IlpsiMbie, MMeOLIHe OAHY OOIYI0 TOUKY HA3bIBAIOT . . .
a) CKpeIIUBAIOIUMUCS; 0) TIepeceKaroIMICs; B) Tlapa/ule/TbHbIMU; T') COBIAIAIOIIMHU.

9. Ecmm ABeE MpAMbIe ITdpd/l/iI€/IbHbI TpeTLEﬁ, TO OHH . ..

a) MepreHIVKY/SIPHBI APYT ApYTY; 6) mapasienbHbI MeXy cO00i; B) COBIAJatoT; T') TIepeCceKaroTCsl.

10. ITpsimas a, napa/ienbHas npsiMoi b, nepecekaet nI0ckocTh a. [IpAmasn c napasienbHa
npsimou b, Torga:

a) MpsiMble d U C TIepeceKaroTCs; 0) mpsiMasi ¢ JIeXKUT B TJIOCKOCTH @
B) MPsIMbIE d UC CKPELMBAaOTCS; T) TIpsIMbIE @ U C TIapasuie/bHBbL.
BAPUAHT 2

1. Hak/10HHOH K IVIOCKOCTH Ha3bIBAKT NMPAMYI0, NlepeceKaloly0 NI0CKOCTh H ...
a) He TMepeceKaroIy0 MepIeHANKY/Isp; 0) JeXallyto B Hel;

B) He UMEHIIYI0 C Hel OOIINX TOYeK; I') He MePreHUKY/ISIPHYHO ei.

2. Ilpsimasi, npoxopsiiasi yepe3 0CHOBAaHHA NMePHeHANKY/IAPa U HAK/IOHHOM, Ha3bIBAeTCA ...
a) cexyIie; 0) rmapasuiesIbHOM MI0CKOCTH;

B) NpOeKL{er HaKJIOHHOW Ha TVIOCKOCTS; T') MepIeHAUKY/ISIPOM K IIJIOCKOCTH.

3. Ec/IM U3 TOYKH BHe IUIOCKOCTH NMPOBECTH K Hel NepreH/UKy/iAp U HaK/IOHHbIe, TO ...
a) MepIeHANKY/ISIp ATMHHee HaK/IOHHOM; 0) HaK/IOHHasl JyIMHHee MepIIeHAUKY/IsIpa;

B) MPOEKL1sl HAKJIOHHOU KOpoue MNepIieHUKYJ/IsIpa; I') HaK/JIOHHAs U ee NPOeKLINs paBHbI.
4. Yr/1I0M MeXAY HaK/IOHHOM M IVIOCKOCTHI0 HAa3bIBAOT...

a) yroJ MexKJly HakJIOHHOM U NlepIeH/IMKYJIspOM;

0) yroJs Me>x1y MpOeKI[Hel U MepreHIuKY/IspoM;

B) YroJl MeXX/ly HaKJIOHHOM U ee MpPOoeKLuel;

T') yroJ1 MeXX/1y HaKJIOHHOW Y TIPSIMOM B TUIOCKOCTH.

5. [IpaMasi nepecekaeT MJIOCKOCTb, €C/TH NPsAMasi ¥ IVIOCKOCTh . . .
a) He UMEIOT HU OJHOMU 00I1[el TOUKH; 6) UMEIOT /iBe 00II[1e TOUKY;

B) UMEIOT TOJIbKO OJJHY OOILYI0 TOUKY; T') UMEIOT TPHU OOLUX TOUKHU.
6. Eciiu ABe napaJsuiesibHbIE IVIOCKOCTH Nepeceyb AByMs Mapa/ie/IbHbIMH NPSAMBIMH, TO ...

a) MpsiMble NTepeceKaroTCsl B TOUKE;
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0) TIOCKOCTH TIepeCceKaroTCs 10 MPSIMOM, TMapasiie/TbHON OZHOM U3 TPSIMBIX;
B) OTPe3KH, 3aK/IF0UeHHbIe MeX1y TUIOCKOCTSIMU, PaBHbI;

I') IIJIOCKOCTH MepreHAUKY/ISIPHbI OJHOU 13 MPSIMBIX.

7. Ta U3 HaK/IOHHBIX 00/IbIIIE, Y KOTOPOH . . .

a) MpoeKLUs paBHa MepreHAUKYJIspY;

0) mpoekiys OoblIIe;

B) TIPOEKLUSI MEHbLIIE;

I') IPOeKIUst OOJIblile MePIeHANKY/Ispa.

8. Ec/iu ABe TOUKHU NPAMOI NPUHAA/IeXaT MJIOCKOCTH, TO NpAMaH ...
a) Ha3bIBaeTCsl MpOeKLMel TOUKM Ha M/I0CKOCTb;

0) JIeXKUT B TJIOCKOCTH;

B) nepeceKaeT TIOCKOCTH IO/, IIPSIMBbIM YTJIOM;

I') Ha3bIBaeTCs MepreHAUKY/IIPOM K TJIOCKOCTH.

9. IBe M/I0CKOCTHU Napasijie/IbHbI, eC/IM OHH . . .

a) meprieHIUKYJISIPHbI OJJHOM U TOM >Ke MPSIMOM;

0) mapaJsiiesTbHbI OIHOM U TOM >Ke TIPSIMOA;

B) MlepeceKaroTCs B OHOM TOUKE;

T) epeceKaroT OJIHY U TY Ke TIPSIMYIO,

10. Ilpsamasic, napa/ie/nbHasA NpPAMOH a, mnepecekaeT IUIOCKOCTh . [Ipamasn b napannenbHa

npsAMoM a, Torja:

a) rpsimble b U c TiepecekaroTCs; 0) npsimasi b JIEXXUT B TVIOCKOCTH [3;

B) IIpsiMble b M ¢ CKpeLMBatoTCS; r) npsimble b U ¢ mapasuienbHbL

Tect no Teme «J/Iorapu¢Mbl U UX CBOIMCTBa»

1 BapuaHT
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A w o

7.

8.
9.

10. BeryuciauTs )

10. Beruuciutb 5

Boiunc/uts: logs v 27.

HaliTi 3HaueHre BbIpakeHUs 1398272,
log, 5+log, 625.
: 1

5

BrunciuTh:

Bomonnuts geiicteus 1og, 0,005 —1log, , 0,05.
log 325
log,5

CoKpaTuthb ApoOb

1. 210,
BbIunc/iuThb 10819'1082§ + 7210802,
3

Haiitu log, %, ecnulog,c=—5.

YIPOCTHTB BhIpaxkeHHe 2%+ log,2—1og,14.

Borurcmats 1og,50—210g,5.

lOgSZSHng%

2 BapuaHT

Boruncymrts: 10g 5243.

% log, 56
Haiitu 3HaueHue BuIpakeHus 1,5 8" —3,

1
Boruncuth: 108432 log, 5

Boimonuuts gelicteus log; 250+1log, 5

c 6 log, 64
OKpaTUTh Apo6b log, V2

1 log,2

Beruncuts 108, 16‘10?,5%%9 )
2

V3BecTHO, uTo l0g,a=8. Haiitu log, 5_9.

Ynpoctuth Bbipaxkenue log, 15—1og,5+3°%°,
Berunciuts log, 36 —2log,2.

log; 25+10g2%
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Tect no Teme «OCHOBbI TPUTOHOMETPUU»

1 BapuaHT

L X Noew

10. loka3aTb TOXAEeCTBO

2 BapMaHT
1. Pewwts ypaBHeHUe: 3tgx= V3.
2. Pewmuth ypaBHeHHe: COS % :E'
3. Peumrts ypaBHeHue: 1+sin(m—x|=0.
4. YKa3aTh HalMeHbLIHIT [O/I0KUTe/TbHBIA KOPEeHb YPaBHEHUs COS 1T * Ctg|— X | =—+/3.
5. YNpOoCTHUTh BeIpakeHue — 4sin’ a+5—4 cos’ .
6. YmnpocTuTh BelpaxkeHHe 1—sina - ctga-cosa.
7. BBIUMCUT 3HaYeHMe BhIPKeHHs sin|a +f|—2cosa sinf,eciua=73°,=28°.
8. Haiitu 3HaueHue BeIpaXeHus 4 cos” x+2 ,ecausin’x=0, 2.
9. Beruuciuts cos300 °.

10. /loka3aTb TOXAeCTBO

8
PeluTh ypaBHEHHE: 2 COS X =———.

2
Pemute ypaBHeHue: tg \m—x)++/3=0.
.= 1
Pervte ypaBHeHue: SIn B +§:0'

o . LT -
YKa3aTb HauMeHbIIUH [T0JI0KUTe/IbHbIM KOPeHb ypaBHeHus SiN 5 ‘tgl—x|= ﬁ

YNpoCTUTh BIpaXkeHue 7 cos’ a—5+7sin’ a.
YTpoCTUTH BbIpa’keHHe COS X +tgx - sin X.
BBIYMC/IUTh 3HaueHHe BeIpaykeHHs1 €os (a— B —2sinasin B, eciua=42°,3=18°,
Haiitu 3HaueHue BbIpaXkeHus 14 sin’x—3 ,ecnu cos’x=0 ,7.
Boeruncmts sin 330 °.
sin a + l+cosa_ 2
l+cosa  sina  sina’

sina _ 1+cosa
1—cosa sin a
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10.

©® N~ WN -

10.

TecToBas KOHTPOJ/IbHasi padoTa Mo Teme
«MHOrorpaHHUKHu»

I BapuanT
[laTh omnpefiesieHye ABYTPaHHOIO yIJia.

HasBaTh 371eMeHTbl MHOTOTPaHHHKaA.

Kakyto ¢urypy npezcrasssieT co00# AriaroHabHOe CeueHre MPU3MBbI?

Kak HaliTy 110JIHY0 IOBEPXHOCTh MUPaMU/bI?

HasBaTh /jBa yC/0BUs, IPU KOTOPbIX NTPHU3Ma Ha3bIBaeTCsl IPaBU/IbHOM.

[TepeuncUTH CBOWCTBA MPU3MBI.

Yro npe/icTaB/sIOT c000# GOKOBBIE IPaHU yCeUeHHOM MUPaMUbI?

M3006pasuTh NpsIMOYTO/IBHBIN Tapasuienenwviesi. [loka3aTb Ha PUCYHKe CedeHHe TI0OCKOCTHIO,
Tlapa’uie/ibHOM OOKOBBIM pebpam.

Kak Ha3bIBaeTCsl IpSIMOYTOJ/IBHBIN Mapasiesenuriefi, y KOTOporo JMHelHble pa3Mepbl PaBHbI?
1300pa3uTh MpaBWILHYIO YeTHIPeXyTobHY0 Mpu3My. HalTH Spom, €CTM CTOPOHA OCHOBAHUS 2
cM, 60KOBOe pedbpo 4 cm.

I I BapuaHnTt

UTo Takoe TMHEeNHbBIM yro/ ABYTPaHHOro yria?

[TepeunciuTh M3BECTHBIE BAM MHOTOTPaHHUKH.

Yro nipefcTaBsisieT c000i ceueHre MMPaMU/IbI TVIOCKOCTBIO, TIPOXO/sIIel yepe3 ee BepILIUHY?
Kak HaliT¥ MOJTHY10 TOBEPXHOCTb [TPU3MBbI?

[Ipu KakOM yC/10BUM NpU3Ma Ha3blBaeTCs rapaJsuiesernurieom?

[TepeuncinUTh CBOMCTBA Mapasesenuresa.

Yro npezcTaB/isoT co60it 6OKOBbIE TPaHU TIPSIMOI TIPHU3MBbI?

M306pa3uThb NpaBUIBHYIO YeThIPEXYTro/bHYI0 TMpamMuy. [Toka3aTh Ha pUCYHKe ee JuaroHabHOe
ceyeHwue.

W3 kakux puryp coctonut 60KOBasi IOBEPXHOCTb MTUPAMU/IbI?

1306pasuThb NpsIMOYTO/bHBIN Mapasuiesenuresi. HalTu Spom, €C/T CTOPOHBI OCHOBaHUS 2 CM U 4
cM, 6okoBoe pebpo 5 cMm.
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TecToBasi KOHTPO/IbHasA pabdoTa
no Teme «T'ejia BpameHus»

1 BapuaHT

1.

©ooNe WD

Yro npezcTaB/isieT coO0i 0ceBoe ceyeHre KOHyca?

[aTb MOHATHE yCeueHHOr0 KOHYyCa.

Kak Haitv mionjaib TOJTHOW MOBEPXHOCTH LIWIMHpa?

CeueHue LIWIMH/PA TUIOCKOCTHIO, Mapasiie/lbHON ero 0Cu, mpefcTaB/isieT co0ow ...
Kakoli KOHyC Ha3bIBaeTCsl MPSMbIM?

Yro Takoe obpa3ytolijasi IUIUH/PA?

UTo Takoe paguyc Liapa?

[1pu BpalljeHnU Kakou (PUTyphl MOJ/y4aeTcs KOHYC?

N306pa3uth nuauHp. [Toka3aTh Ha pUCYHKe ero 0CeBoe CeyeHuUe.

10.LleHTpOM CMMMeTpWH L11apa SABJISETCH ...

2 BapuaHT

e

L ooNaO,

Yro npezcTaB/isieT cOO0M 0CeBoe ceueHre IUINHApPA?

[TepeunCIUTL OCHOBHBIE CBOWMCTBA LIAIUH/PA.

Kak HaiTi mionjaZp oJTHOW MOBEPXHOCTU KOHYCa?

CeueHue KOHYCa MJI0CKOCTBIO, MPOXO/ISIllel uepe3 ero BepliivHy, Mpe/CcTaB/sieT
coboti ...

Kakoli 1[u/IMH/Ip Ha3bIBaeTCs TIPSIMbIM?

Yto Takoe obOpas3yroiijasi KOHyca?

YTo Takoe 0Ch LUIMHApA?

[1pu BpalljeHUU Kakou (PUTyphl MoJTydaeTcsl LIUIUHP?

M306pa3uth qummHap. [Tokas3aTh Ha pUCYHKe ceueHUe , Tlapasiie/ibHOe OCH
LATMH/A.

10.Yto Takoe cepa?
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2. ®oHJ| OIIeHOYHBIX CPEJCTE /IS BXOHOT0 KOHTPO/Is

BX0/1HOM KOHTPOJIb COCTOUT M3 33/JaHUH, YACTUUHO B3ATHIX U3 OTKpbITOro 6anka OI'D u BIIP mo
MareMmartvke. Ha BbINo/iHeHMe 3a/laHuii BXOAHOTO KOHTPOJIs1 AaeTcs 1 akafieMUueckui yac (45 MUHYT).

BX0/1HOM KOHTPOJ/Ib COCTOUT M3 2-X YacTel: 00s13aTe/TbHOM 1 IOTIOJTHUTE/TLHOM.

OOsi3aTenbHasi  4YaCTh  COMIEP)KUT  3aJaHUs ~ MHHUMAJbHOTO  00s3aTeNbHOTO  YPOBHS,
JIOTIOJTHUTe/TbHAsT YacTh — OoJiee C/I0JKHBIe 3a/IaHusl.

[Tpu BBITIOJIHEHWU 3aJjaHUl TPeOyeTCs TIPe/ICTABUThL X0/ PEIlIeHUst M YKa3aTh MO/TyYeHHbIH OTBET.
[TpaBUIbHO BBITIOJTHEHHOE 3aJiaHue W3 00si3aTe/bHOW YaCTW OLIEHWBAaeTCs B OJWH 0asii; MpaBUIbHOE
BBITO/THEHHUE 3a/IJaHUH [IOTIO/IHUTE/TbHON YacTH oljeHnBaeTcs 3 OamnaMu uiaM 1-2 6a/uiaMu 3a 4aCTUUHOE
pellieHue.

basbl, nosyyeHHbIe 3a BCe BBITIOJIHEHHbIE 3a/]aHus], CyMMHUPYHOTCSI.

IITkana nepegoda 6a/1/106 8 ommemKu no namu6aIbHOL cucmeme

Ommemka Yucao 6a1108,
Heob6xo0umoe 0/151 no/iyyeHUs1 oOmMemKu
«3» (y008.) 7-9
«4» (xopowio) 10-12
«5» (omauuHo) 13-15

O6pazoeameibHble pe3y/1bManbl, nood/excaujue npogepke (31eMeHMbL):

PG 1, IP6 5, 1IP6 6, IPG 9, 1IP6 12, [IP6 14.
APy 1, IPy 5, 1Py 7, 1Py 8, [IPy 18, [IPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3adaHus 6Xx00H020 KOHMPOs

Oo0sa3aTe/IbHAA YaCTh
Ipu pewenuu 3adaHuti 1-4 3anuwiume npasu/bHbIL 0Meem U3 Yembipex NPeo/10HCEHHbIX.
1. (1 6amn) Packpoiite (popMyy COKpALLEHHOI0 YMHOXEHHs a*-b*:
A) a*-2ab+b% B) (a-b)(a+b); B) a?+2ab-b? I') (a-b)(a-b)

2. (1 6amn) [Tnomazab TpeyroibHUKA BBIYUC/ISETCS TI0 hopMyTIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5 o

3. (1 6ann) Kakoe U3 ceyroLuX YUCeNT 3aK/IF0UEHO MeXK/1y UYHC/IaMU 17 4 8

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

4. (1 6ann) Janb! rpadviku ¢pyHkmit. Kakas hopmyna cootBeTcTBYeT rpaduky 3):

1) 2) 3)
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o[ 1| o[ 1 ol 1

| 9
y==x—06 _ 2 y=—-
a2 L pY=r —8tllyg, X; T) y=x+5.

IIpu eébinoaHeHuu 3adanull 5-8 3anuwiume xo0 pewleHusl U No/IyYeHHbIU omeen.
I 11

5. (2 6anna) Beranciure 2 5

6. (2 6anna) Pemmre ypaBHenue x*-7x+10=0. Eciu ypaBHeHHe umeeT 0ojiee OFHOTO KOpHs, B
OTBeT 3alULLINTe MEeHbLINI U3 KOPHEH.

7. (2 6anna) Ilnomaab 3eMenb KpeCThITHCKOTO XO3SCTBA, OTBeeHHasI 10| TI0CaIKy KYCTapHHUKOB
Y LJBETHUKOB, COCTaBJisieT 24 ra U pacripefiejieHa MeXAy HUMU B OTHolleHuH 5:3. CKOIbKO reKTapoB
3aHMMAIOT L[BETHUKU?

8. (2 6anna) Beicota BH napamienorpamma ABCD genut ero ctopoHy AD Ha otpesku AH=2 u
HD = 32. [lnaronans napasnnenorpamma BD pasHa 40. Haligure nuiomage napasienorpaMMa.

JonosHuTe/1IbHAA YacTh

IIpu ebinonHeHuu 3adaxus 9 3anuwiume xo0, 060CHO8AHUe peuwleHUs U NOo/yYeHHbIl omeen.

9. (3 6as1a) PeI60/IOB MPOIUIBLT HA JIOJKE OT MPHUCTAaHN HEKOTOPOEe PacCTOSIHUE BBEPX I10 TeUeHUIO
peku, 3aTteM OpOCHU/ sIKOpb, 2 uaca JIOBUI pbIOy M BepHy/csS oOpaTHO uepe3 5 4yacoB OT Hauasa
nyTemiecTBusi. Ha Kakoe pacCTosiHMe OT MPUCTAHU OH OTIUIbUI, €C/IM CKOPOCTb TeUeHUsl DKW paBHA
2 KM/4, a cobCTBeHHasi CKOPOCTb JIOJKU 6 KM/u?

3. ®oH/ OLIEHOUHBIX CPEJCTB /IS TeKYILero KOHTPOJIS

TeKkyIuii KOHTPOJTb TIPOBO/ISITCS BO BPEMSI ayAUTOPHBIX 3aHSTHH 110 MaTeMaTHKe B COOTBETCTBUM
¢ yueOHBIM T7IaHOM W paboueii mporpammbl O/l «MaremMaTvka» IO BCeM pa3sfiejiaM TMPOTPaMMBbI.
Tekymui KOHTPOJb COCTOMUT W3 [JBYX 4YacTeil: TeOpeTHMUYecKOM U TipakThueckoil. IIpu 3ToMm
oOyyaroryecs MoayvaroT Be OTMeTKH.

TeopeTnueckasi 4aCcTh TIPOXOAUT B ()OpPMe YCTHBIX OTBETOB: OOYYaroIIUecsl BBITSITHUBAIOT TSITh
KapToueK C BOIPOCAMH, [AlOT TOJHBIM OTBeT (CO CIMCKOM BOMPOCOB OOydaromyecs 3HaKOMSATCS B
Hauasle U3y4eHUs paszesna).

IITkana nepegoda 6as1106 8 ommemKu no nIMu6a/1bHOL cucmeme

Ommemka Koauuecmeo gepHbix omeemoe Ha meopemuyecKue 0npochl
«3» (y008.) 3

«4» (xopowo) 4

«5» (omauuHo) 5

3aaHus MPAaKTUUECKOM UyacTH (KOHTPOJ/IbHBIE PAO0THI) YaCTHUHO B3SThI M3 OTKPBLITOro OaHKa EI'D
u BIIP no matemartuke.
Ha BbITIO/IHEHHE KOHTPOJIHOM PabOThI 10 MaTeMaTHKe flaeTcst 1 akajeMuueckui yac (45 MUHYT).
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KontponpHast pabora cocrout ux 2-x yacTell. B mepBol uacTy mpejjaraeTcs BBIIOTHUTH 4
3a/laHus - BbIOpATh MpaBWIbHBIA OTBET M3 ueThIpeX MpejJioyKeHHbIX. Bo BTOpPOU uacTu rpejaraercs
BBINO/IHUTB 6 33/1aHui - 0(DOPMUTH X0/ pellleHus U 3arucaThb MoJyYeHHbIN OTBeT.

3a MpaBU/IbHOE BBITIOJIHEHHWE JI000Tr0 3a/laHusl TIePBOM uYacTH OOYYArOIIUICS TIOMydYaeT OJWH
banna. TIpaBubHOe BBHITIONHEHWE 3aJjaHHI BTOPOM 4acTH oLjeHMBaeTcs 2 Oautamu wiu 1 Gamsiom 3a
YaCTUYHOeE pellleHue.

basbl, osnyyeHHble 3a BCe BbINIOJIHEHHbBIE 3a/JaHUs], CYMMUPYIOTCS.

IIIkana nepegoda 6an106 8 ommemku no nAMu6a/1bHOU cucmeme

Ommemka Yucno 6annos,
Heo06xodumoe 0/151 no/iyYeHUs1 OmMemKu
«3» (y008.) 8-10
«4» (xopowo) 11-13
«5» (om/uuHo) 14-16

3.1 IIpsimMble u n10CKOCmMu 6 npocmpaHcmee

O6pazoeame ibHble pe3y/1bmambl, Nod/excawjue npoeepke (31eMeHNbl):

IIP6 1, IP6 9, JIP6 11, IPG 12, JIP6 14.
NPy 1, [IPy 14, NPy 15, Py 16, [IPy 18, [IPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

[IK 3.1

whh e

4.

Teopernyeckue BOIIPOCHI:
Cdopmynupyiite Teopemy I[udaropa.
[TepeuniciviTe OCHOBHBIE (PUT'YPHI B IPOCTPaHCTBe.
[Tepeuncaure crioco0bl 3a/1aHKS TVIOCKOCTH.
ITpopomkure TeopeMy: «Ecmu ofHa M3 ABYX Napasule/lbHbIX MPSAMbIX NeprieHAUKY/IsgpHa

[JIOCKOCTH, TO...».

TO...».

[Mpogomkute TeopeMy: «Ecau ABe mapasuiefbHble TMJIOCKOCTH TepeceKaroTCsl TPeTbew,

CdopmynupyiiTe onpejeneHue AByrpaHHOTO yIJia.

Cdopmynupyiite orpe/iesieHHe TPeXTPaHHOTO yTJa.

PackpoliTe OHSTHE «yTOJl MEXAY TIPSIMBIMU».

[TepeuncivTe B3aMHOE pacrioio’KeHre IBYX MPSIMbIX B TIPOCTPaHCTBe
Kakwue rpsimble Ha3bIBalOTCS Napasule/IbHbIMU B IIPOCTPAaHCTBe?

Kakue npsiMble Ha3bIBalOTCSl CKPELLMBaOLMMKCS B IPOCTPaHCTBe?
Kakue npsiMble Ha3bIBatOTCS MEPIIeH/UKY/ISIPHBIMU B TIPOCTPaHCTBe?
[TepeunicivTe B3aMMHOE pacrioyioyKeHue MPSIMOM U IJIOCKOCTH B IIPOCTPaHCTBe.
PackpoliTe OHATHE «YTroJ1 MeXXJY NPSIMOU Y TUIOCKOCTBEO».
PackpoliTe oHATHe «I1apayebHOCTb NPSMOM U IIJIOCKOCTH».
PackpoiiTe NoHsATHe «IepreHUKY/IIPHOCTb NIPSIMOU U TIOCKOCTU».
[TepeuniciuTe B3aMHOe pacrosioKeHre /IByX IVIOCKOCTeH B IPOCTPaHCTBe.
PackpoiiTe NOHSATHE «YTOJl MEXKIY TJIOCKOCTSIMIY.

PackpoliTe noHATHE «Iapasuie/IbHOCTh TIJI0OCKOCTEN».

PackpoliTe noHsITHE «M1epreHJUKY/ISPHOCTb MJIOCKOCTEeN».

Kak HalTy paccTosiHMe OT TOUKH [I0 IPSIMOU?

Kak HalTu paccTosiHMe MeXy NPSMbIMU?

Kak HaliTy paccTosiHue MeXXAy TUIOCKOCTSIMU?

[Ipoposkute onpefesnenue: «llepneHguKyisp — 3TO...».

IIpogomkure onpesenenue: «Hak/moHHas — 3T0...».

[Tpomomxkute onpenenenue: «IIpoeKiusi HAKIOHHOU — 3TO...».
ITepeunicivTe CBOMCTBA Napajle/IbHOTO POEKTUPOBAHMSI.

24




28.  IlpuBepuTe npuMepsl CUMMeTPHM Ha IJIOCKOCTH B IIPUPO/JE, UCKYCCTBE, apXUTEKTYype.
29. ITpuBesrTe NpUMepsl CUMMETPHY B IIPOCTPAHCTBE B IIPUPO/ie, UCKYCCTBe, apXUTEKTYpe.
30. B uem o1yiuvie MOHATHE «IABWKEHUE» OT IOHATUS «II0BOPOT»?

KoHTposibHas pabora
IIpu pewienuu 3adanuti 1-4 3anuwiume npasu/bHbIL 0Meem U3 Yembipex NPeo/10HCEHHbIX.

1. (1 6amn) Pacimdpyiite KpaTKyto 3aMich: acf.

A) Touka a TPUHAIEXUT IIOCKOCTHPS; B) Touka a mpuHagyexut mpsamoif; B) mpsimas a
TIPUHAZIEXUT 110cKoCTH ; ') MpsiMast a epecekaeT MI0CKOCThf3.

2. (1 6ann) Ipsmbie AB u C/1 ckperuBatoTcs. Kakoe pacriosioykenue umetoT rpsimbie AC u B/I?

A) napannensHsle; b) neprneHauKy/sipHble; B) ckpeluBatorcst; [') nepecekatoTcs.

3. (1 6ann) IMnockoctu o u B umeroT 1 061yt TOuKy. KakoBO MX B3aMMHO€ PacrioyioyKeHue?

A) napannensHsl; b) nepecekatorcs ro npsimot; B) coBnazarot; I') ckperjuBaroTcs.

4. (1 6amn) Ecnu mipsMas, TIpOBe/leHHass Ha TUIOCKOCTH uepe3 OCHOBaHWE HaK/JIOHHOM,
NeprieHJMKyJIsipHa ee MPOeKL|H, TO OHa. ..

A) neprieHJMKyJIIpHAa U CaMOM HakJIOHHOW; b) mapamienpHa M caMOM Hak/JOHHOW; B)
CKpellMBaeTCsl C HaKJI0OHHOW; [') meprnieH MKy /IsipHa OCHOBaHUIO HAK/IOHHOM.

IIpu eébinoaHeHuu 3adanull 5-8 3anuwiume xo0 pewleHusl U NO/IyYeHHbIU omeen.

5. (2 6ana) Yepe3 KoHIBI oTpe3ka AB U ero cepeauHy M TpoBe/ieHbI Mapasjie/ibHble TpsMbIe,
repeceKarole HeKOTOPYHO TIJIOCKOCTh B Toukax A;, B; u M;. Haligute pivHy otpe3ka MM,, eciu
oTpe30K AB He nepecekaeT MI0CKOCTb U ecid AA;=6,8cm, BB1=7,4cMm.

6. (2 6anna) Ipsveie AC, AB u A/l momapHo neprieHAuKY/AspHbI. Hatinute otpesok C/I, ecmu
AB=5 cm, BC=13 cm, AZ]=9 cm.

7. (2 6anna) M3 TOUKM K IJIOCKOCTU TIPOBe/IeHBbI ZiBeé HaK/IOHHbIe. Habiaurte AMMHBI 001I[€TO0
TepreHuKyIspa, eC/Iv MPOeKLMH HaKJIOHHBIX OTHOCATCA KakK 2:3 Y JIJIMHbI HAKJIOHHBIX paBHbI 23 CM U
33 cm.

8. (2 6anna) Haueptuth Ky6 ABC/A;B:C;[;. IToctpouts TOouky K€ AB, Touky M € 1/1;C,
orpe3ok PE € A,B,C;.

3.2 KoopouHambl u 6eKmopbl

O6pazosame/ibHble pe3y/ibmambl, Nodsjexcaujue npogepke (31eMeHmMbl):

IIP6 1, [IP6 9, [IP6 11, IPG 12, JTP6 13.

TPy 1, IPy 14, 1Py 15, [IPy 16, [IPy 17, [IPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.
IK 3.1.

Teopernuyeckye BONIPOCHI:
3 yero cocToUT NMpsAMOYTO/IbHasA CUCTeMa KOOPAUHAT B IIPOCTPAHCTBe?
Ec/m Touka 71eXXUT B IJIOCKOCTU XY, KaKas KOOpAyHaTa y Hee HyjieBas?
[IpuBejuTe mpuMep KOOPAUHAT TOUKU A, KOTOpas JIEXKUT Ha OCH Z.
PackpoliTe oHATHE «BEKTOP».
Kak HaliTu KOOpyHaThI BEKTOpa?
[TepeuncvTe ¥ pacKpoiiTe TIpaBU/Ia CJI0KeHHsI BEKTOPOB.
Kakue BeKTOpBI Ha3bIBatOTCS KOJIJIMHEeAPHBIMU?
Kakue BeKTOpBI Ha3bIBAOTCS I1ePIIeHUKYISIPHBIMA?
YeMy paBHO CKa/IIpHOe IPOU3Be/ieHre BeKTOPOB?
Kak HallTi BeKTOpHOe Mpou3Be/ieH1e BEKTOPOB?
UeMy paBeH yroJ Mexly BeKTopaMu?
IIpuBeuTe mpumep MaTpuLbl 2X2.
IIpuBeuTe mpumep MaTpuULibl 3%3.

LN AW

el o =
wnN = o
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KonTpoasHas pabota

IIpu pewienuu 3adanutl 1-4 3anuwiume npasu/ibHLIL OMeem u3 yemblpex NPeo/10HCeHHbIX.

1. (1 6amm) Haner Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3 HUX Jie>kaT Ha
KoopguHaTHoM npsiMon Oy?

A)A;B)B; B)C; I') [.

2. (1 6amn) Kakwe wu3 BekrtopoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siBASEOTCA
e JUHUYHbIMU?

A)a;B)c; B)B; I') p.

3. (1 6amn) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) Ko/uHEapHbI?

A) a, B; b) ¢, B; B) a, ¢; I') KonvHeapHbIX BEKTOPOB HeT.

4. (1 6ann) Hausl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii KakOr0 OTpe3Ka SIBIISIETCS
touka M(0,3,4)?

A) AB; B) BC; B) AC; I') CB.

IIpu ebinoaHeHuu 3adanutl 5-8 3anuwiume X00 pewieHuUs u NO/y4YeHHbIL omeem.
5. (2 6anna) Jdausr BekTops a(-6,0,8) , B(-3,2,-6). HaiiguTe ckansipHOe TIpOU3Be/ieHHe BEKTOPOB.
6. (2 6asa) Ipy KaKUX 3HAYEHHUSIX N BEKTOPLIA (4,n,2), 6(1,2,1) epreH UKy /IapHbI?)
7. (2 6anna) Jausl BekTopsl a(-6,0,8), B(-3,2,-6). HalijuTe KOCHHYC yT/ia MeX/Iy BEKTOpPaMH.
8. (2 6anna) [Tokaxkure, uTo 4eTbIpEXyroabHUK ABC/I siBasieTcss pomMbom, eciu:
A(6,7,8), B(8,2,6), C(4,3,2), [1(2,8,4).
3.3 OcHoebl mpuzoHomempuu. TpuzoHomempuueckue pyHkyuu

O6pazoeame ibHble pe3y/1bmambl, Nod/excawjue npoeepke (31eMeHNbl):
JIP6 1, JIP6 3, JIP6 5, JIPG 14.

APy 1, IPy 6, Py 7, 1Py 8, 1Py 18, /1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTnuecKne BOIIPOCHI:

1. Yemy paBeH yrosa B O[VH pajiuaH?

2. B Kakux ueTBepTsX TPWUIOHOMETPHUYECKOro Kpyra (yHKLUS y=sinX MpUHAMAaeT
T0JIOKUTEe/TbHbIe 3HAUeHUS ?

3. B KakuMx 4YeTBepTsiX TPUIOHOMETPUYECKOro Kpyra (GyHKLUSI y= COSX IpPUHHAMAaeT
OTpHLIATe/IbHbIE 3HAUEHUs?

4. [Ipomosokute oripegesnenve: «CHUHYC OCTPOro yrja — 3TO...».

5. IIpogomxkure onpegeneHue: «KocMHyc oCTpOro yria — 3T0...».

6. IIpogomxkute onpefeneHue: « TaHTe€HC OCTPOro yrjia — 3TO...».

7. CdopmynupyiiTe 0OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO.

8. UeMmy paBHO nipousBefieHue tgx*ctgx?

9. UeMy paBeH sin(2x)? CpopMyupyiiTe NpaBUIO BbIUACIEHMUS.

10.  Uemy paBeH cos(2x)? ChopmyaupyiiTe MpaBuio BHIUKCIEHUSI.

11.  TlepeuucivTe TpUroHOMeTpUUueckue PyHKIUH, YKa)KUTe UX TePUO/IbI.
12.  UYemy paBeH nepuof, pyHKUUU y=cos(4x)?

13.  emy paBeH nepuof GyHKLMU y=co0s(x/4)?

14.  Ompegenute 06/acTh 3HaueHUs GyHKIUH Y=3c0S(5x)?

15. I[Nepeunciure crioco0bl pelieHst TPUrOHOMETPHUYeCKUX YPaBHEHUH.

16.  PackpoiiTe anropyut™ perieHus: OJHOPOJHBIX TPUTOHOMETPHUYECKUX YpaBHEHUM MepBOro
ropsifiKa.

17.  PackpoiiTe anroputM pelleHus] OJHOPOJHBIX TPUTOHOMETPUYECKUX YPaBHEHUW BTOPOTO
ropsifiKa.

KonTposbHas paboTa
O0sa3are/1bHAsA 4acTh
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IIpu pewienuu 3adanutl 1-4 3anuwiume npasu/bHLIL OMeem u3 yemblpex NPeo/10HCeHHbIX.

AB
1. (1 6amn) B AABC sinC:E. Kakas 13 cTopoH siBnisieTcst Tunoteny3oii AABC?

A) AB; B) AC; B) BC; I') CB.

2. (1 6anm) YT/10M KaKOM UeTBepTH sIBJIsieTCs yro a=400°7

A)L B)IL; B)IIL; ) IV.

3. (1 6ann) Kakue u3 GyHKUUH SB/ISIOTCS YETHBIMU?

A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6anm) Kakue u3 urcen SBISIOTCS KOPHEM ypaBHEHHUS COS X :%?

T T T 2m
A) X_E 5 B) X—g s B) X_E s F) X—?.

IIpu ebinonHeHuu 3adanutl 5-8 3anuwiume X00 pewieHuUs U NO/y4YeHHbIL omeem.

5. (2 6anna) BerumcuTe: sin% + COS%.

6. (2 6amma)  Haiiaute 3HaYeHMe BbIpaXKeHHs 4arcc0572 - 4arcsin( _2 2)

7. (2 6amna) JokaxkuTe TOXAeCTBO: 2sin(m/2+a) + cos(m — a)= cosa.
8. (2 6ayta) PemmTe ypaBHeHue: sin” X - 4 sin x + 3 =0.

JdonoiHUTe/IbHAasA YaCTh
IIpu ebinonHeHuu 3ad0anus 9 3anuwiume xo0, 000CHO8AHUe peuwleHUs U NOo/yYeHHbIl omeen.
xX+y=m
sin x+sin y=2.

9. (3 6ania) Pemute crcteMy ypaBHEHHIA:



3.4 IIpou3eodHasn (pyHKyuu, ee npumeHeHue

O6paszoeamebHble pe3y/1bmambl, Nood/excawjue npoeepke (31eMeHMbl):
IIP6 1, JIP6 4, JIP6 6, JIPG 14.

NPy 1, IPy 6, [IPy 7, [IPy 8, [IPy 9, /IPy 10, [IPy 11, 1Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TK 3.1.

PN hAWN

18.

Teopernyeckue BOIIPOCHI:
ITpopomkute onpepenenue: «[locienoBarebHOCTD — 3TO. .. ».
[TpuBeauTe npumep apubMeTUYeCKOl NPOrpecCuH.
[TpuBesvTe NpUMep reoMeTprUYeCKOr NIPOrPecCuH.
ITpuBesuTe mpuMep 6eCKOHeUHO yObIBaroOIIlel reoOMeTpUUeCKOi MPOrpeCcCHy.
IIpomomxkure onpegenenue: «[IpoussoaHas — 310...».
PackpoliTe reoMeTprueCKU CMbIC/ IIPOU3BOHOMU.
ITpogomkure onpezenenue: «KacarenpHasi — 3TO...».
Packpoiite (py3ryeckuii CMbIC/I IPOU3BOJHOM.
[Tepeuncivte npaBusia BEIYMC/IEHHMS TIPOM3BOHBIX.
UeMy paBHa pOU3BO/{HAsI CTeNIeHHOW (QyHKLMN?
UeMy paBHa IIpOM3BOJHAas IPOU3BeJeHUS?
Yemy paBHa IIPOU3BOAHASA YACTHOIO?
UeMy paBHa IIPOM3BOJHAs CJIOKHOM (PYHKLIMN?
CdopmynupyiiTe npr3HaK Bo3pacTaHusl (GyHKLIMH.
CdopmynupyiiTe npu3HaK yObIBaHUS (QYHKLHH.
CdopmyupyiiTe npr3HaK TOUYKH MakCUMyMa (QyHKLMU.
CdopmynupyiiTe Npu3HaK TOUKW MUHMMYyMa (DYHKLIWU.
CocTaBbTe a/JrOpUTM pelleHHsl 3aZiay Ha HaXOKAeHWs HaubOJIbIller0o M HauMeHbBILEero

3HaueHUs (PYHKLIMU Ha OTpe3Ke?

19.
TIPOW3BO/JHOM.
20.

CocTaBbTe anropuTM MCCAEJOBaHUS U TOCTPOeHHs1 rpauka (YHKLUMU C [OMOLIbIO
Kak HallT¥ BepTHKaIbHYI0 aCUMITOTY Ipaduka QPyHKLUU?

KonTpobHas pabota

IIpu pewenuu 3adanuti 1-4 3anuwiume npasu/IbHbIL 0Meem U3 yemblpex NPeo/10HCeHHbIX.

1.

(1 6asur) Yemy paBHa Mpou3sBogHass GYHKIMKU Y=COS’X?

A) y'=—sin’x; B) y'=-2sin’x; B)y’=-2cos x sinx; I') y’=2cos Xx.
2. (1 6anm) Mo Kakoi U3 GopmMyJT BBIUKCIISETCS TIPOM3BO/JHAs IPOU3BeeHUS ?

_u'v—uv’

A) (utv)=u"+v’; B) (uv)=u’v+uv’; B)(%) S D)(f(g(x))"=t"(g(x))*g ().

3. (1 6amn) Permure ypaeuenue f'(x)=0, eciu f(x)=3x* — 6x +4. Bribepute oTBeT.
A)1;B)-1;B) 4 T) -4.
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4. (1 6amn) Ha pucyHke n3obpakeH rpaduk mpou3BOAHONW (YHKLUH f(x), orpefiesieHHON Ha

uHTepBase (—10; 8). HaliauTte KoMuecTBo ToUeK MakcuMyMa GyHKLMY f(X) Ha oTpe3ke [—9;6].
¥y

7T
A~ 7N

A\ y=11%)

=Y

A)5;B)4;B)2; T 3.

IIpu eébinoaHeHuu 3adaxull 5-8 3anuwiume xo0 pewleHUs U NO/IyYeHHbIU omeem.
5. (2 6amma) MarepuanbHas ~ TOYKA ~ [JBIDKETCS — MNPSMOJMHEMHO 1O 3aKOHY

_ 4 3 442 o
xX(1) = =17+ 61" — 41" +51 =5 (rme x — paccTosiHMe OT TOUKM OTCYyeTa B MeTpax, t — BpeMs B
CeKyH/lax, M3MepeHHOe C Hauvana [BrkeHus). Haiifute ee ckopocTb (B M/C) B MOMEHT BpeMeHU
t=3c.

6. (2 6anna) Ha pucyHke n3o06paxéH rpaduk ¢hyHKIMU y = f(x) U KacaTenbHasi K HEMY B TOUKe C

abcruccoit xo. Haliue 3HaueHre pOU3BOJHON (YHKIIWY f(X) B TOUKE Xo.
YA

(x—2ﬂx+3)>
(x—8|
8. (2 6aina) MccnegoBath GyHKIuIO f(X)=x> — 3X ¥ OCTPOUTH eé rpaduk.

7. (2 6a/m1a) Pemure HepaBeHCTBO:
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3.5 MH0202paHHUKU U me/1a épaujeHust

O6pazoeameibHble pe3y/1bmambl, nod/excaujue nposepke (371eMeHMbL):
IIP6 1, IPG 6, [TP6 9, JIPG 10, [IPG 11, JIPG 12, JIPG 14.

TPy 1, Py 12, 1Py 13, [IPy 14, [IPy 15, [IPy 16, [IPy 18, [Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

[K 2.4, TIK 3.1.
TeopeTrnueckye BONPOCHI:
1. [IpoposokuTe oripefesieHre: «MHOTOrpaHHUK — 3TO...».
2. IIpomoskute ornpefesnenue: «IIpusma — 31o...».
3. ITpogomkute onpezenenue: «[IpgMoyroabHbIN Napasienenunes — 3To...».
4, [Tpoposkute oripesieneHue: «Kyb — 310...».
5. IIpomomxkure onpefenenue: «l[lupamuga — 3To...».
6. CdopmynupyiiTe CBOMCTBO O MPOTUBOJIEXALLMX FPaHSX Mapasienenuresa.
7. CdopmynupyiiTe CBONCTBO O AWaroHassx napasiienenurnesa.
8. CcdopmynupyiiTe CBONMCTBO O [uaroHaJud W JIMHEWHBIX pa3Mepax MpsSMOYTOBHOTO
rapasiiesienumesa.
9. Kakas npu3ma Ha3bIBaeTcs MpsSIMOM?
10. Kakasi mpu3Ma Ha3bIBaeTCsi MPaBU/IbHOM?
11. PackpoliTe noHsITHe «MpaBUIbHAs MUPaMUIa».
12. Yro Takoe anodemMa rpaBUIbHON MUPaMU/IbI?
13. B yem oT/iMume NoHOM NOBEPXHOCTH MPU3MBI OT TIOJTHOW NTOBEPXHOCTH NTUPaMU/bI?
14.  Cdopmynupyiite TeopeMy 0 BbIUMC/IeHHH OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI.
15.  CdopmynupyiiTe TeopeMy O BBIUHC/IEHMM OOKOBOM TMOBEPXHOCTH IPABHILHOU
NYpaMu/bl.
16.  Ha3oBuTe npeaMeThl W3 Ballleil MPOQeCcCHOHaNbHOM [eATeNbHOCTH, KOTOpble WMEIOT

(hopMBbI MHOTOTDaHHUKOB.

17. Kakve MHOrorpaHHUKM HasbIBalOTCS IpaBUIBHBIMU? [lepeuncivre mnpaBU/IbHbIE
MHOT OI'PaHHUKHU.

18. [Ipopmosokute ornipegenenuve: «LlumuHAp — 3T0. .. ».

19. [Ipomosokure orpegenenve: «KoHyc — 3T10...».

20. [TpomomkuTe omnpesiesieHre: «Y cedeHHbIA KOHYC — 3TO...».

21. [Ipomoskure ornipegenenue: «Ilap — 310...».

22.  Uro siBAsIeTCS BBICOTOM YCEUEHHOI0 KOHyca?

23.  Uro sB/ISIeTC OCeBbIM CeYeHreM LIUIMH/Pa, KOHYCa, YCeYeHHOro KOHyca, 1apa?

24. [TepeunicnuTe eUHUIIBI U3MepEHHUS TI/IOIIAAH, 00BeMa.

25.  UYemy paBHO OTHOIIIeHUeE I1/I0IIa el OBepXHOCTel MoA00HbIX (UTYp B IPOCTPAHCTBE?

26. Yemy paBHO OTHOILLIEHHE 00BeMOB O/J00HBIX (PUT'YP B TIPOCTPAHCTBE?
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27. HaszoBute mnpeimeTbl U3 Balleld NMpo¢ecCHOHATbHOM [esTeIbHOCTH, KOTOpble MMEeRT
(bopMmbI Tes BpallleHusl.

KoHTpo/bHas pa6oTa
IIpu pewenuu 3adanutl 1-4 3anuwiume npasu/bHLIL OMeem u3 yemblpex NPeo/10HCeHHbBIX.

1. (1 6an) B Kakux eIUHUIIAX U3MEPSIeTCS TUIOIIAZb TIOBePXHOCTH MHOTOTPaHHUKA?

A) Brpaaycax; b) B MmeTpax; B) B kBagpaTHbIX MeTpax; I') B IByrpaHHbIX rpajgycax.

2. (1 6ann) ITnomaas 60KOBOM MOBEPXHOCTU TIPHU3MbI BLIUKC/ISIETCS 110 GopMyIIe:

A) S = Seox + 2 Socu; B) Seox =Poci™H; B) S = Bgox + S Socu; I') S60K =2P,0*H.

3. (1 6ann) YTo ABASETCSA OCEBLIM CEUEHHEM YCEUEHHOTO KOHyCa?

A) paBHOOe/ipeHHBIN TpeyroybHUK; b) paBHOOeApeHHas Tpamewus; B) mpsimoyronbhuk; I)

NPSIMOYTO/IbHasl TparewLys.
4. (1 6ann) Kakast ¢urypa rosyyaeTcst py BpalleHUU MPSIMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT

OZIHOTO M3 CBOMX KaTeTOB?
A) xonyc; b) yceuennsiii KoHyc; B) nupamuga; I') yceueHHas mupamuza.
IIpu eébinoaHeHuu 3adanull 5-8 3anuwiume xo0 pewleHUs U NO/IyYeHHbIU omeem.

5. (2 6anna) Pebpo ocHOBaHMS TIPaBU/ILHOM TPEYTO/IbHOM NMpaMuAbl 3 M, aniodema 6M. Haiigure
T71011a/ib O60KOBOM MOBEPXHOCTH MTUPaMU/IBL.

6. (2 6anna) IuaroHans Kyba paBHa " S88. Haiinure ero o6nem.

7. (2 6anna) IIpsAMOYTroNbHUK CO CTOpPOHaMH 8CM M 3CM BpalllaeTcsi BOKPYT OOJIbIleil CTOPOHBI.
Haiinure o6bem, rtoiijaZii 60KOBOM U TIOJTHOM TTIOBEPXHOCTeH TOTyueHHOT0 TeJa.

8. (2 6ayna) BerancnuTh MOBEPXHOCTH KPOHBI KyCTapHUKA, UMeroIero ¢popmMy mapa paguyca 0,5
M. B oTBeT 3amnuiure uucsio, fiejieHHOe Ha 7T.
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3.6 IIepeoobpa3zHas pyHKyuu, ee npumeHeHue

O6pazoeamebHble pe3y/1bmambl, nod/excaujue nposepke (31eMeHMbL):

JIP6 1, JIP6 4, JIP6 6, JIPG 14.

NPy 1, IPy 6, [IPy 7, [IPy 8, [IPy 9, [IPy 10, 1Py 11, [Py 18, [IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TK 3.1.

TeoperHueckue BONpochl:
[Mpogomkute onpezenenue: «PyHkius F(x) Ha3biBaeTcs ...».
PackpoiiTe reomeTpuueCcKuii CMbIC/T OTpe/ie/IeHHOTO UHTerpaJia.
[TpoposkuTe oripeiesieHue: « KpuBoMHEeHHAsE Tpareryst — 3TO. .. ».
Coopmysnupyiite popmyny HetoToHa-JIeliOHuUIIA.
B uem 3aksrouaeTcst oO1HiA BU/ BCeX 1epBOOOpa3HbIX?
[epeuriciiTe MpaBusIa BEIYUCIEHNUs UHTErpasioB.

SRR

KoHTpo/ibHas pa6oTa
IIpu pewenuu 3adanutl 1-4 3anuwiume npasu/bHLIL OMeem U3 yemblpex NPeo/10HCeHHbBIX.

1. (1 6amn) st kakot w3 GyHkmi Gyukius F(x)=x>-3x*+1 sB/isieTcs iepBooOpasHoii?
A) f(x)=3(x*-2); B) f(x)=3x(x*-2); B) f(x)=3x>-6x+1; I') f(x)=3x>-6X.
2. (1 6amn) Mana pyskuus f(x)= 3x°+1. Uemy pasna F(1)

1
A)2;B)4;B)6; 1IN 15.

3. (1 6ann) O6LMii BUJ BCex rnepBooodpasHbIx s f(x)=sinx?
A) F(x)=cosx+C; Bb) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
2

4. (1 6am1) Berurciure oripe/ieieHHbINA UHTETpasl f xdx.
1

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

IIpu eébinoaHeHuu 3adanull 5-8 3anuwiume xo0 pewleHusl U No/IyYeHHbIU omeemn.

5. (2 6amna) Asnsiercs i F(x)=x>-3x+1 nepBoo6pasHoii gist hyukimu f(x)=3(x*-1)?

6. (2 6Gamma) 3agaiite mnepsooOpasHylo F(x) mns dyHkuum f(x)=3x°-2X, eC/d W3BECTHBI
KoopauHathl Touku M (1, 4) rpaduka F(x).

7. (2 6amna) Ha pucynke n3obpakeH rpaduk ¢pyHkipu y=f(x), onpeaenéHHOM Ha uHTepBane (—3;
11). Haiigute HanMeHblilee 3HaueHue GyHKIUH f(X)Ha oTpe3ske [2; 9,5].
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8. (2 6banna) Ha pucyHke nzobpaxeH rpadguk HekoTopo ¢yHKuuHu y=f(x). [To/b3ysick pucyHKOM,
5

BBIUMC/IUTE OIpe/ie/IeHHbIN I/IHTerpaJIf flx|dx.
1

YA
4
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I -
0 | 3 X
3.7 CmeneHu u kopHu. CmeneHHas (pyHKyus
O6pazoeameibHble pe3y/1bmambl, Nod/excawjue npoeepke (31eMeHNbl):
P61, IP6 2, [1P6 3, [1P6 5, /1P6 6, /IP6 14.
APy 1, IPy 5, IPy 6, [IPy 7, [IPy 8, [IPy 18, [IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
Teopernueckue BONIPOCHI:
1. CdopmynupyiiTe onpejeneHue CTerleHHOW (PYHKIWH.
2. [TepeunicivTe CBOMCTBA CTeNeHHOW (DYHKLIMH C Lie/IbIM [10Ka3aTesieM.
3. Ilepeuniciure CBOMCTBA CTeleHUM C [JleMCTBUTe/IbHBIM IIOKa3aresneM. Ilpusesute
TIpUMepBkI.
4. Ilepeuniciivre CBOMCTBa KOPHSI HAaTypa/bHOM cTenieHU. IIpuBeanTe npuMepsl
5. Ha uTto HeoOxoauMo oOpaTUTh BHHMaHWE TIPU PeIIeHNH WPPALMOHATBHOTO ypaBHEHUS
YETHOM CTerneHu?
6. UeMy paBeH KOpPeHb YeTHOM CTelleHU U3 OTpuLiaTesIbHOro uncaa? [Ipuseaure npumep.
7. UeMy paBeH KOpeHb HeUeTHOM CTelleH! U3 OTpuLiaTe/IbHOro urcna? [Ipuseaure npumep.
8. Ha urto crour o6paTuTh BHHMMaHWe IIpU pelleHWd HWPpaLMOHa/IbHBIX, ApPOOHO-

paLMoHaIbHbIX YPaBHEHNUH U HepaBeHCTB?

KonTpoasHas pabora
Oos3aTe/IbHAsA 4acCTh
Ipu pewenuu 3adaHuti 1-4 3anuwiume npasu/abHbIL OMeem u3 Yembipex NPeo10HCeHHbIX.

1. (1 6amm) Mexxay KakMMH JBYMs HaTypa/abHBIMI YHC/IaMU HaXOUTCS UMCTIO 3 19?
A)19u20;b5)2u3;B)18u19;I)3u4.

2. (1 6amn) Onpefenire KOpeHb ypaBHeHHs X°=125

A)3.;Bb)-3;B)-51T)5.

3. (1 6as1) Pacrionoxure B TOpsiziKe Bo3pacTaHus uncia: 2; v5; Y17

A 235;117;5) 2,17 35; B) 35, 2,417, D) 1172, 3.

4. (1 6amwt) YMHOKas uuc/ia C OIMHAKOBBIM OCHOBAaHUEM, UX CTEIeHH...?

A) ymHoxxaem; b) nemum; B) cknageiBaem; [') oTHUMaeM.
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IIpu eébinoaHeHuu 3adanull 5-8 3anuwiume xo0 pewleHusl U NO/IyYeHHbIU omeem.
a>8. 29

2648

5. (2 6anna) HaiiiuTe 3HaueHNe BbIPDAYKEHUST rnpu a=7/.

(VI2+VB)*

Ny 10++96
6. (2 6anta) Haliye 3HaueHWe BbIPAYKEHUS .
7. (2 6anna) PaccrossHre ot Hab/r0jaTe s, HAXO/ASIIETOCs Ha HeOOBIIION BhicOTe h KHUIOMeTpoB

. o [ =+V2Rh
Ha/ 3eM/1él, no Hab/mofaeMoll UM JIMHUM TOPH30HTAa BBIUMC/SETCS IO ¢opMmyiie , Tae
R=6400 kM — paguyc 3emsu. C Kakou BBICOTbI TOPU3OHT BHJIEH Ha pacCTOssHUM 48 KWIOMeTpOB?
OrtBet BbIpasuTe B KUJIOMeTpax.

8. (2 6asuta) Perure ypaBHeHue —32-x=2.

JTono/IHUTE/IbHAA YacTh
IIpu eébinosHeHuu 3adaxus 9 3anuwiume xo0, 060CHO8AHUe peuleHUs U NOo/1yYeHHbIL omeem.

y=Vx

9. (3 6asta) PemnTe rpaduuecky cucTeMy ypaBHEHHI: y=x

3.8 IlokazamenbHas pyHKYus

O6pa3zoeamebHble pe3y/1bmambl, Nood/edcawjue npoeepke (31eMeHMbl):

IIP6 1, [IPG 2, [IPG 3, JIP6 4, [IPG 5, [IPG 6, [IP6 14.

APy 1, APy 5, Py 6, 1Py 7, Py 8, [Py 18, [IPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

Teopernueckye BONPOCHI:
CdopmynupyiiTe onpe/eneHue rnokasareabHON GyHKIIAN.
[TepeuricnuTe CBOMCTBA MOKa3aTe/lbHON (QYHKLIMH.
[TepeuriciiTe CrIOCOOBI pellieHus MOKa3aTe/IbHbIX YPaBHEHHM.
CdopmynupyiiTe mpaBUIo pellieHus MPOCTEMNIINX MTOKa3aTebHbIX HepaBeHCTB.
B uem 3akmrouaercs rpaduueckuii criocob peleHusi ypaBHEHHH.
. [IpuBesuTe npumep (yHKIIMOHA/IBHOW 3aBUCHMOCTH TOKa3aTelbHOM (YHKLMK W3 peabHOU

DUTAWN e

JKHU3HHU.

KouTpoasHas pabora

O0sa3aTe/IbHAsA YacTh
IIpu pewenuu 3adaHuti 1-4 3anuwiume npasu/bHbIL OMeem U3 Yembipex NPeo10HCeHHbIX.

1. (1 6amn) TTpu KakoM 3HaueHHH a QYHKIMS y=a* ObIBaeT Ha Bceld 00/1acTH onpe/iesieHus ?

4 1 _
A) a=7; B)azazs;B)azggr)a=¢3.

2. (1 6ann) Ha pucynke u3obpaxén rpaduk dyHkuyu Buja f(x)=a*. HaiiguTe 3HaueHue f(2).

34



flx)=a

T
-

- 1.1 X
A) 25.; B) 5; B) 32; ') HeT BepHOro OTBeTa.

X

3. (1 6amn) ®yHKUus 3aaHa Gopmysioit: f(x)= 1 . Uemy paBHo f(-2)?
\ 5 y

A) -%; B) -4; B) 4;T) /2.

1 x—13

— =3.
4. (1 6ann) KopeHb ypaBHEHUS ( 9) ?
A) 12,5; b) 13; B) 14; T') 15.

Ipu ebinoaHeHuu 3adaxuti 5-8 3anuwiume X00 pewieHUs u NO/y4eHHbIL omeem.
5. (2 6ana) HaiiguTe KopeHb ypaBHeHus 3% 2-5%3*=12
6. (2 6a1a) CKOJILKO Lie/IbIX PelleHuil MeeT HepaBeHCTBo1<7*'<49?
. 25 —8x—x2
7. (2 6amma) Haiiiure TOUKy MakcuMyMa (GyHKI[UH Y= )
8. (2 6amta) B xozme pacrnaja pajuOaKTUBHOIO M30TOINA €ro0 MacCa yMEHBIIIAeTCS 0 3aKOHY

—t)T
m(t) =my-27"7
rge mp— HadajabHagd Macca Uu30ToIa, t— Bpewmsd, npoiaejmniee OT HA4Yd/IbHOI'O

MoMeHTa, T — mepuog, rnosnypacnaga. B HauanbHbBI MOMEHT BpeMeHU Macca u3oromna 184 mr. Ileprop

ero ToJiypacriafia cocTaBsiser 7 MuH. HaiiiuTe, uepe3 CKOMbKO MHHYT Macca M30Tora OyZieT paBHa
23 mr.

JonoiHUTe/IbHAsA YacTh
IIpu eébinosHeHuu 3adaxus 9 3anuwiume xXo0, 060CHOBAHUe peuwleHUs U NO/1yYeHHbIL omeem.
—2x=0
y—2"=0"

9. (3 6anna) Permmte rpaduuecky CUCTEMy YpaBHEHHA:
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3.9 Jlozapugpmbl. Iozapupmuueckas pyHKyus

O6pa3zoeamebHble pe3y/1bmambl, Nood/excawjue npoeepke (31eMeHMbl):

IIP6 1, [IPG 2, [IPG 3, JIP6 4, [IPG 5, [IPG 6, [IP6 14.

APy 1, IPy 5, Py 6, [Py 7, Py 8, [Py 18, [IPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnuecKre BOIPOCHI:

1. Cdopmynupyiite oripejiesieHue JorapupmMuueckon GyHKIMH.

2. [TepeuncivTe cBOMCTBa JorapudmMuueckon (pyHKIUK.

3. [Mpogomkute onpezenenue: «Jlorapudm — 31o...».

4, Yemy paBeH norapucm rpou3sBe/ieHus?

5. UeMy paBeH JI0rapu@m 4acTHOro?

6. [TpuBesavTe MprUMepkbl J0rapuMUUYECKON CriMpaiy B IPUPO/ie U B OKPY’KarollleM MUpe.

7. Ha uto crouTt oOpaTWTh BHMMaHWe TP peLIeHHH JIOTapU(PMUUeCKUX U YPaBHEHUN U
HepaBeHCTB?

6. [MepeunciuTe criocoObl perieHust T0rapupMUIeCKUX ypaBHEHHH.

7. CdopmynupyiiTe paBU/IO pellieHUs: MPOCTeHIMX jorapudMuuecKux HepaBeHCTB.

8. B uem 3aksrouaeTcsi rpaduuecKuii crnocod perieHus: ypaBHEHHUH.

6. [lpuBeaure rmpuMep GYHKIMOHAIBHOM 3aBUCMMOCTU JiorapudMuuecko (QYHKIUNA U3
peanbHOU KHU3HMU.

KonTposbHas pabota
O0sa3aTe/IbHAsA YacTh
IIpu pewenuu 3adaHuti 1-4 3anuwiume npasu/bHbIL OMeem U3 Yembipex NPeo10HCeHHbIX.
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1. (1 6anm) Kakast u3 ¢pyHKIMii Bo3pacTaeT Ha BCel 00s1acTy omnpefiesieHusi?
A) f(x)=l0g;x; B) f(x)=0,7"; B) f(x)=x’; T) f(x)='"81%.

2x—3

x+7

A) (-7; 1,5); B) (-5 -1,5), (7; +%0).; B) (-1,5; 7); T') (-00; -7), (1,5; +0).

2. (1 6aun) Ykaxkute 06/1aCThb onpe/eneHus GpyHKuuu | \x|=Ig

1
3. (1 6a1) Pacrionoxuth B opszke Bo3pactanus: 10g, ;4; log, ;0,4, log, . 7

1 1
A)log, 5 4; 10go,50’4;10g0,52 ; B) 10g0,54;10g0,52; log, ;0,4;

1 1
B) 1080,52; log,;0,4;1log 4;T) log, 0,4, logo’sz; log, ;4.
0,5
4. (1 6ann) HalizuTe KopeHb ypaBHEHHUSI 10g4 (5 o JC) =2.
A)11;B)-11; B)-3; I') 3.

IIpu eébinoaHeHuu 3adanull 5-8 3anuwiume xo0 pewleHusl U NO/IyYeHHbIU omeem.
log,4
5. (2 Gasuta) Ornpeziesiute 3HaueHue BbipakeHus log 2 +log 3+2 %",

6. (2 6anta) Ykaxkure HauMeHbIIIee 11e/I0e pellieHue HePaBeHCTRa:
log,(6x—4/>2.

7. (2 6anna) Hatigure TOuKy MakcumMyMa (pyHKLIAN Y= 81n (X + 7) —8x+3.

8. (2 6anma) Ons oborpeBa romeleHus, TeMIiepaTypa B KOTOPOM TIO//IeP>KUBAeTCs Ha ypOBHe
T,=15° uepe3 pasuaTOpP OTOIJIEHHs] TIPOMYCKAIOT TOPsUYyl0 BOAy. Pacxop mpoxogsiiei uepe3 TpyOy
paguatopa Bogel m = 0,6 kr/c. [Ipoxozast o Tpybe paccTosiHMe X, BOJa OXJIa)KAAeTcsl OT HauaJTbHOU

cm 1. —T, Br-c
x=a—Ilog, u, ¢ =4200—;
TeMItepaTypsl T,=91° 1o Temnepatyps! T, npuuém Y T —T, rae k-2 C__
Br
Y =28—
TeTIOEMKOCTb BOJbI, M2 C ko3 durpeHt Termoobmena, a ¥ = 0,8 _ nocrosmmnas.

HaiimuTe, 10 Kakoii Temriepatypbl (B rpagycax lLlenbcus) oxmaguTcs BOja, €C/IW [/IMHA TPYOBI
pazuaropa paBHa 144 m.

JonoHuTe/NbHAA YaCTh
IIpu ebinonHeHuu 3ad0axus 9 3anuwiume xo0, 060CHO8AHUe peuwleHUs U NOo/yYeHHbIl omeen.
y+2x=log,135—1og,5
2y—3x=6

9. (3 6asta) Pemute rpadryecky cucTeMy ypaBHEHHIA:
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3.10 MHodcecmea. 3s1emeHmbl meopuu 2pagos

O6paszoeamebHble pe3y/ibmamsl, Nood/excawjue npoeepke (31eMeHMbl):

IIP6 1, /1P6 2.

OPy 1, Py 2, Py 3.
OK 1, 0K 4, OK 6, OK 7.
IK 3.1

Teopernyeckue BOIIPOCHI:
CdopmynupyiiTe onpe/iesieHre MHOXKECTBA.
[Tpomomxkute ornpenenenue: «O0beAUHEHNE MHOXKECTB — 3TO...»
[Ipomomkure onpesenenue: «IlepeceyeHrie MHOXKeCTB — 3TO...»
[Tpopomxkure onpesenenHye: «Pa3sHOCTb MHOXKECTB — 3TO...»
N306pa3uTe 0ObearHEHNE IBYX MHOXKECTB Ha Kpyrax Jisepa.
M306pasuTe nepeceyeHre TpeX MHOXKECTB Ha Kpyrax Juepa.
Codopmynupyiite onipefiesieHre rpada. UTo Ha3bIBaeTCst BepLIMHON, pebpom rpada?
Kak HaiiTu cTernieHb BepIIUHbI rpada?
HaszoBuTe oT/MumnTeIbHbIE YepThl TIOJTHOTO U HETOTHOT0 rpadoB.
10 HaszoBute oTMunTebHbIE YePThl CBSI3HOTO U HECBS3HOT'O rpadoB.

LONUORA LN

KonTposbHas pabota
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O0sa3aTe/bHAsA 4acTh
IIpu pewenuu 3adaHuti 1-4 3anuwiume npasu/bHbIL OMeem u3 Yembipex NPeos10HCeHHbIX.

1. (1 6ann) Kakas onepariuist ©300paykeHa Ha Kpyrax Oisiepa?
A@

A)E=AuB;B)E=AnB;B)E=A\5B;T) E=A-B.

2. (1 6ann) Kakoii rpad mpeacrasieH?

A) nonubili; B) HeronHbIN; B) JIEPEBO; I') Hy/ieBOM.

3. (1 6ann) [Iarepo pabourx BCTPETUIMCH TIPU BhICa/IKe 1IBETOB B KJyMOBI. CKOJIBKO BCETO ObIIO
C/leIaHO PYKOTOKaTUH
A)10; b) 11; B) 5; ") 6.
4. (1 6amn) OrnpesienuTe CTeTNeHb BEPIIUHBI B:
A

A)8;B)11;B)3;T) 5.

IIpu ebinoaHeHuu 3adanutl 5-8 3anuwiume X00 pewieHuUs u NO/y4YeHHbIL omeem.

5. (2 6anna) 1. [anbl 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anwuimTe u
r300pa3ute rpadruuecky HoBoe MHOKeCTBO E: a) E= AU B ;6)E = AnB.

6. (2 6amna) KonmuHbl Apy3bs 3aHUMAIOTCSI KAKUM-HUAOYIb BUJIOM CTIOPTa. 14 U3 HUX YBJ/IEKArOTCS
¢byTbon0oM, a 10 — 6ackerbos10M. Y TOJTBKO [JBOE YBJ/IEKAIOTCS U TEM U APYTUM BUJOM criopTa. CKOJIBKO
npysei y Tomu?»

7. (2 6anna) Ha pucyHke — cxeMa [IOpoOT, CBS3bIBalOIMX ropojickue mapku A, b, B, I, /1, E. Tlo
Ka)X/I0M [10pore MOJKHO [IBUTaThbCid TOJBKO B OZHOM HAarpaB/€HWH, YKa3aHHOM CTpenkou. CKOJbKO
CyLL[eCTBYeT Pa3/IMUHbIX MyTel U3 napka A B napk E?

<\<\
PN

8. (2 6anma) Mo)XHO /T HApUCOBaThb U300pa)KeHHBIM Ha PUCYHKe rpad He OTpbIBasi KapaHZAIl OT
Oymary 1 poBo/st Kaxk/joe pebpo poBHO 0/iuH pas?

Jono/HuTe IbHAA YaCTh
IIpu eébinoaHeHuu 3adaxus 9 3anuwiume Xo0, 000CHO8AHUe peuwleHUsl U NO/y4eHHbIU omeem.
9. (3 6anna) IlepByro MM BTOPYIO KOHTPOJIbHBIE pabOTHI IO MaTeMaTHKe YCIIeIIHO Harucaa 33
CTyJleHTa, MepByK0 WIA TpeTbi0 — 31 CTyZeHT, BTOPYIO WM TpeTbto — 32 cTyjeHTa. He meHee 1ByX
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KOHTPOJIbHBIX paboT BoIMoAHUIM 20 CTyeHTOB. CKOBKO CTYAEHTOB YCIENIHO PEeIIUIA TOIbKO OJHY
KOHTPOJIbHYIO paboTy?

3.11 Demenmbl KOMOUHAMOPUKU, CMAMUCMUKU U Meopuu 8eposimHocmeti

O6pa3zoeamebHble pe3y/bmamsl, Nood/excawjue npoeepke (31eMeHMbl):
IIP6 7, JIP6 8, JIP6 14.

APy 1, 1Py 2, NPy 3, 1Py 4, Py 12, Py 13, 1Py 14, [IPy 18, 1Py 19.
OK 1, OK 2, OK 3, OK 4, OK 5.

IIK 3.1.
Teopernyeckue BOIIPOCHI:
1. [Tpogomkure onpezenenue: «CiyuaiiHoe cOObITHE — 3TO...». [IpuBeauTe TIpUMep.
2. I[TpuBesuTe IPUMeEp JOCTOBEPHOTO COOBITHS.
3. [TpuBeuTe TIPUMEP HEBO3MOYKHOTO COOBITHSI.
4. [TpoposmkuTe oripe/iesieHue: «BepOSITHOCTh CTy4aiiHOTO COOBITHS — 3TO...».
5. CdopmynupyiiTe paBU/IO HaX0XK/€HHUsI CJI0’KEHUS] BEPOSITHOCTEH.
6. CdopmynupyiiTe paBU/Io YMHOXKeHHsI BePOSITHOCTEN.
7. Kak HaliTu cpesiHee apudMeTHUeCKOe YMCIOBOrO psifja?
8. Kak HaliTy MefiaHy 4MC/I0BOrO psja?
9. Kak Bbunc/isieTcs pasmax YMc/I0BOro psija’?
10. 17151 yero Hy>kHbI juarpamMmsl, rpaduku? [lepeunciuTe BU/BI AUarpamm.
11.  TIpuBexguTe MpUMepHI MPOSIBIEHUS 3aKOHA OOJTBILINX YKCesT B TPUPO/HBIX SBIEHUSIX.
12.  TlpuBexuTe MpUMepHI MPOSIBIEHUS 3aKOHA OOJIBILINX UMCes B 00I[eCTBeHHBIX SIBIEHUSIX.
13. YTo u3yuaeT CTaTUCTUKA?
14. [Ipogomxkute onpesenenue: «CoyetaHue — 3TO...».
15. [Ipomosokute orpefeneHue: «PasmerrieHue — 3T0...».
16. [Ipoposokute onpefesnenuve: «IlepectaHOBKY — 3TO...».
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17. ITpuBesvTe NprMep MHOXKeCTBA U3 peasbHOM JKU3HU.

18. [IpuBeuTe puMep orneparjuu rnepeceuyeHuss MHOXeCTB.
19. [TpuBeuTe IpHMep orepaLuy 00beMHEeHUsI MHOYKECTB.
20. [IpuBeuTe ipuMep orepanu pasHOCTU MHOKeCTB.

21. PackpoiiTe OHATHS «Tpad», «JepeBo», «LUKID».

KonTposibHas padora
O6s3areibHas YacThb
Ipu pewenuu 3adanuti 1-4 3anuwiume npasu/ibHbIL 0Meem U3 Yembipex NPeo/10HCEHHbIX.
1. (1 6ann) KomOWHaTopuka — 3TO pa3jel MaTeMaTHK{, OTBEUAIOIIWA Ha BOIPOCHI
CKOJILKUMH CIT0COOaMU MOYKHO BBIOpATh 37IEMEHTHI ...
A) 3alaHHOTO KOHEUHOTO MHOXecCTBa; b) 6eckoHeuHOro MHOXecTBa; B) nmroboro MHoXkecTBa; I')
MppaLMOHAIbHBIX UKCe.
2. (1 6ann) CoeaviHeHUsT W3 N 3JIEMEHTOB, OTJIHYAIOIIHECS APYr OT Apyra TOJBKO TOPSIKOM
pacrosoKeHusi B HUX 3/1eMeHTOB, Ha3bIBAIOTCS:
A) nepecranoBkamu; B) couetanusamvu; B) pazmerenvsamvu; [') KoMOMHALIUSIMU.
3. (1 6anm) Yucsio Bcex BO3MOKHBIX pa3Mell|eHHi BEIUMC/ISIeTCs 110 hopmyie:

A) A"=nln—m); B) Al'=nln—1...(n—m+1); B) AZI:(T:—,),; ) A'=nln+m|

mj!

4. (1 6ann) I'pynmupoBKa — 3T0. ..

A) yriopsifoueHre eJUHUL] COBOKYITHOCTH TI0 MPHU3HaKy; b) pa3bueHue equHUI] COBOKYITHOCTH Ha
TPYTIIBI 10 TIpU3HAKY; B) 060011jeH1e eAMHUYHBIX (akToB; [') 0600611jeHIe e IMHUYHBIX TIPH3HAKOB.

IIpu eébinoaHeHuu 3adanull 5-8 3anuwiume xo0 pewleHusl U NO/IyYeHHbIU omeemn.

5. (2 6anna) B cpeguem u3 2000 caloBBIX HACOCOB, TOCTYITUBIIMX B TIPOZAAXKY, 6 MOZATEKaroT.
HaiiuTe BepOSITHOCTH TOTO, UTO OZIVH CJTyUaliHO BBIOPAHHBIH /I71s1 KOHTPOJISE HACOC He TOATeKaeT?

6. (2 6ana) CpaBHUTH BCXOKECTb CeMsIH JIFOObIX TpeX BU/IOB O/JHOJIETHHX LIBETOB 3a IocjieiHue 3
roga. CocTtaBUTh uarpamMmmy IO HaWJieHHbIM JaHHbIM. C/ie/1aTh BEIBO/BI.

7. (2 6amia) LiBeToBoy MpeAoXKUIN YKpacUTh KiymOy LiBeTaMH, UCTo/b3ys 3 Buga. CKOJIBKO
Pa3/IMYHbIX BAPUAHTOB €CTh Yy I[BETOBO/IA, €C/TH €CTh BBIOOD M3 5 BUZIOB Pa3HOM paccajibi?

8. (2 6ana) CKOJILKMMHU CIIOCOOaMH MOYKHO TI0CaTUTh 4 KyCTapHUKA B OIVH PSfi?

JonoiHuTe1bHaA YacTh

IIpu eébinoaHeHuu 3adaxus 9 3anuwiume X00, 000CHOBaHUe peuwleHUsl U NO/y4eHHbIL omeenm.

9. (3 6amna) YToObl MOCTYNMUTh B MHCTUTYT Ha CIleljanbHOCTh «MacTep caZloBO-IIapKOBOTO U
nMaHamadTHOTO CTPOUTENBbCTBAa», AOUTYpUeHT Ao/mpkeH Habpate Ha EI'D He menee 70 6GamioB mo
KaX/|JOMy M3 TPEX IpeIMETOB— MaTeMaTHKa, PYCCKUM SI3bIK U MHOCTPaHHbIN 53bIK. YTOOBI OCTYNUTh
Ha crneuuanbHOCTh «KomMmeprusi», Hy)KHO Habpate He MeHee 70 0a/UIOB MO KaXKAOMY W3 TPEX
1pe/IMETOB — MaTeMaTrKa, PYCCKUH sI3bIK U 0011leCTBO3HaHMUe.

BeposiTHOCTB TOTO, UTO abUTypueHT 3. momyuuT He MeHee 70 Ga/IoB TI0 MaTeMaTuvKe, paBHa 0,6,
I0 pycckomy s3bIKy — 0,8, 1o nHocTpaHHOMY $s13bIKy — 0,7 ¥ 110 06111ecTBO3HaHKI0 — 0,5.

Hailigute BeposSiTHOCTH TOTO, UTO 3. CMOXKET TIOCTYNUTH XOTSI ObI Ha OZIHY W3 /IBYX YIIOMSIHYTBIX
CrieLiMasbHOCTeH.
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3.12 YpaeHeHus u HepageHCcmMeda

O6pazoeameibHble pe3y/1bmanbl, nood/excaujue npogepke (31eMeHMbL):
TIPG 2, JIPG 3, TIP6 14.

NPy 1, 1Py 5, [IPy 6, [IPy 7, /1Py 8, [IPy 11, [IPy 18, 1Py 19.

OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

TeopeTruyeckue BOIIPOCHI:

Uro HasbIBaeTCsl ypaBHeHUeM?
UTOo 3HAUUT pelIUTh ypaBHeHue?
YTo Takoe KOpeHb ypaBHeHUs?
UT0 Ha3bIBaeTCsl HepaBeHCTBOM?
UTO 3HAUUT pelLIUTh HepaBeHCTBO?
B uem 3akrouaeTcsi «MeTo/; MHTepPBaioB»?
YTo HasbIBaeTCs pellleHue CUCTeMbl YpaBHEHUM?
UTO 3HAUUT pelnTb CUCTEMY YPaBHEHUU?
I1pu pellleHVY KaKUX ypaBHEHHUI Y HePaBeHCTB, cJleflyeT 06paTUTh BHUMaHue Ha 00/1acThb
JIOTyCTUMBIX 3HAYeHUM?

10.  ITepeuucnure criocoObl pelieHUs ypaBHEHUH.

11.  Tlepeumcsure criocoObI pelieHus CUCTEM ypaBHEHHH.

LoOoONUT RN RE

KoHTposibHas padora
O6s3arenbHas YacTb
IIpu pewenuu 3adaHuti 1-4 3anuwiume npasu/ibHbIU 0Meem U3 Yembipex NPeo10HCEHHbIX:
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1. (1 6anm) Kakoe u3 umcern siBsieTcsi KOpHeM ypaBHeHHs log,(x+1) = 1
A)-1;B5)2;B) 1; ") 0.
2. (1 6ann) Kakve u3 ypaBHeHUI uMetoT 6osiee 0JHOr0 KOPHS?
A) x*-6x+5=0; B) 3°=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6ann) Oripesenute BUJ ypaBHEHUS —32-x=2.
A) nuneniHoe; b) kBagpaTHOe; B) uppaiuonanbHoe; [') pauoHanbHoe.

4. (1 6ann) OnpegenuTe HaUMEHbIIIee L[eJI0e pelleHre HepaBeHcTa 5 2<1?
A)-3;B)0;B)3;T) -4.

IIpu eébinoaHeHuu 3adanutl 5-8 3anuwiume xo0 pewleHusl U No/IyYeHHbIU omeemn.
5. (2 6asuta) Haiiure kopeHb ypaBHenust | x-3 | =2

{x -y=28,
-3
6. (2 6ana) Pewmre cuctemy ypaHenuii (27 0 = 16,
2x% — 5x -
—_— X.
x—3

7. (2 6anna) Permumre HepaBeHCTBO
8. (2 6amna) Permre ypaeHenue (2 x—3)v3x°—5x—2=0

Jlomo/IHUTe/IbHAA YacTh
IIpu ebinoaHeHuu 3ad0axus 9 3anuwiume xXo0, 000CHOGAHUe peuwleHUs U NOo/yYeHHbIl omeen.

2sin?x — \/gcos (g —x) = 0.

9. (3 6anna) Perte ypaBHeHUe . YKa)KrTe KOPHU 3TOr0

R¥4
7,3%

ypaBHEHUs1, IPUHAJIeXKaIle OTPe3Ky [

4. ®oup o11eHOYHBIX CPeJCTB /A pybekHOro KoHTpo (o uroram 3.1 — 3.4)

Oo6pazoeame ibHble pe3y/ibmambl, Noodsjaexcaujue npogepke (31eMeHmMbl):

JTIP6 1, JIP6 3, JIP6 4, JIP6 5, JIPG 6, JIPG 9, JIPG 11, [IPG 12, /IP6 14.

NPy 1, Py 6, IPy 7, OPy 8, [IPy 9, IPy 10, IPy 11, IPy 14, NPy 15, IPy 16, [IPy 17,
TPy 18, JIPy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TIK 3.1.

IIpu pewenuu 3adaHuti 1-4 3anuwiume npasu/ibHbIU 0Meem U3 uembipex NPed/10HCeHHbIX.

1. (1 6amn) Hauer Touku A(2,0,5), B(-2,6,3). Kakue KoopuHaThl IMeeT cepefiiHa oTpe3ka AB —
Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(O, 3,- 4).

2. (1 6ann) Ipsimeie AB u C/] mapannensHble. Kakoe pacriosokenve nmeroT nipsimbie AC u B/I?

A) napasiensHble; b) nepnienuKysipHble; B) ckpermBatoTcst; [') mepecekaroTcsl.

x V3

COS? = T

3. (1 6ann) HaiiguTe KOpeHb ypaBHEHUS: B oTBeTe 3amminvTe HaubOOMbIINI
OTpHLaTe/IbHBIA KOPEeHb.

A)-3;B5)0;B)-2;T) -1.

43



4. (1 6ann) Ha pucynke usobpakeH rpaduk npousBogHoi pyHkimu y=f(x). [Ipu Kakom 3HaueHUn

X (hyHKLMS IPUHUMAaEeT CBOe Haubosblllee 3HaUeHKe Ha oTpe3ke [-4; -2] ?
.1.

N y= L)

=Y

A)0,5;b)-4; B)-5; ') 1.

IIpu eébinoaHeHuu 3adaHull 5-8 3anuwiume xo0 pewleHUsl U NO/yYeHHbIU omeem.

5. (2 6ana) BepxH1e KOHLIBI JBYX BEPTHKAIBHO CTOSIIMX CTO/IOOB, YAAAEHHBIX Ha PacCTosiHUE 4
M, CoeqWHeHBI TepekjaAuHoW. Bricota ofgHoro cros6a 10 M, a apyroro 7 M. Haiiaure aiuHy
repeK/iaiuHbl.

6. (2 6ama) danel uetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [1(3,2,2) [loKa>KnuTe, UTO OTPE3KHU
AB u C[]I neprieHAUKY/JISIpHBI.

7. (2 6amna) [Isurasichb CO CKOpOCTbio U = 3 wlc, TpakTOp Tamwur caHu ¢ cunou F=40 kH,
HarpaB/IeHHOM I10/] OCTPbIM yI7I0M O K TOPU30HTY. MOILIHOCTS, pa3BuBaeMast TPaKTOPOM, BBIYUC/ISETCS
no popmyne N = g U COS (. HaiiuTe, ripr KakoMm yryie /(B rpajycax) 3Ta MOIIHOCTh OyzeT paBHa 60

KH-M

kBt (kBr—>53T10 € ).

8. (2 6ana) MarepuanbHas TOUKa JBUKETCs TPAMOJIMHEMHO 110 3aKoHy X(t)=t*-13t+23 (rge x —
paccTosiHue OT TOUYKM OTCueTa B MeTpax, t — BpeMsi B CeKyH/jaX, U3MepeHHOe C Hayasa /BiKeHus). B
KaKoW MOMEHT BpeMeHH (B CeKyH/IaX) ee CKOPOCTb Oblia paBHa 3 M/c?

5. ®onp oneHoUHBIX CpeCTB 415 MPOMEXXYTOUHOM aTTecTanuH (3K3aMeH)

Ha BbIoIHEHWe TMCbMEHHOW SK3aMeHAIlMOHHOH paboThl 1O MaTemaTuke jaetcsa 4
acTpOHOMHYeCKUX yaca (240 MUHYT).

OK3aMeHaIrMoHHast paboTa COCTOUT UX 2-X YacTel: 00s13aTeTbHOM 1 IOTIO/THUTE/TEHOM.

Obsi3aTenbHasi  4aCThb  CO/IEP)KUT  3aJaHUs  MUHUMAJbHOTO  00s3aTeNbHOTO  ypPOBHS,
JIOTIOJTHUTe/TbHAs YacTh — O0Jiee CI0KHBIE 3a/JaHuSI.

[1pu BLIMIOTHEHUM 3a/laHUM 00si3aTe/TbHON YacTH TpeOyeTcs Mpe[CTaBUTh X0/, pPellleHus] U yKa3aTb
MOJIyUeHHbIM OTBeT. 3a TIpaBU/bHOE BBITIOJIHEHWE JIFOOOTO 3ajjaHus W3 00s3aTe/bHOW YacTh
oOyuaromuiicss monydyaete ofguH Oart. TIpy BBIMONHEHWM 3a/laHUsT W3 JIOTIOJTHUTETBHOM YacTH
HeoOX0/IUMO TI0/IPOOHO OMHMCaTh XOJ PellleHHs W AaTh OTBeT. [IpaBU/IbHOE BBITIOJIHEHUE 3aflaHUMN
JIOTIOJTHUTETbHOM YacTH oLleHHBaeTcs 3 OasimamMy wid 1-2 6asiaMu 3a YaCTUYHOE pellieHue.

basnbl, mosyyeHHbIe 3a BCe BITIOJIHEHHbIE 3a/JaHHs], CyMMHUPYIOTCSI.

IIIkana nepegoda 6an106 8 ommemku no nAMu6a/1bHOU cucmeme

Ommemka Yucno 6a1108,
Heo0Xo0umoe 0/151 No/1yYeHUsl OmMemKu
«3» (y008.) 6-9
10-14
«4» (xopouwio) (He MeHee 00HO20 3a0aHus
u3 dono/HUMe/bHOl uacmu)
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«5» (omauuHo)

bonee 14
(He meHee 08yx 3a0aHull
u3 dono/HUMe/bHOl uacmu)

O6paszoeamebHble pe3y/ibmamsl, Nood/excawjue npoeepke (31eMeHMbl):
1IPG 1, IPG 2, IP6 3, IP6 4, IP6 5, JIPG 6, JIPG 7, JIPG 8, IP6 9, IP6 10, JIPG 11, JIP6 12,

TIP6 13, [IPG 14.

APy 1, Py 2, IPy 3, 1Py 4, IPy 5, 1Py 6, [IPy 7, iPy 8, [IPy 9, [IPy 10, [IPy 11, [Py 12,

TPy 13, IPy 14, [Py 15, IPy 16, IPy 17, OPy 18, [IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

IIpu ebinoHeHuu 3adaruti 1-12 3anuwiume Xo0 pewieHuUs1 U NO/lyYeHHbIL omeem.

A
1. BbruuciuTe 3sin r

2. Ha pucyHke ToukaMu TIOKa3aH rofloBoi 06bem Jo0biun yrisi B Pooccuu OTKPBITHIM
criocobom c 2001 o 2010 roa. [To ropusoTany ykasbiBaeTcsl rofi, 0 BepTUKaIu — 00beM
A06b1YM yT/IS1 B MUAJJTMOHAX TOHH. [I71s1 HAaryIsiAHOCTY TOUKY COe/IMHEeHbI JIMHUSIMMU.

3K3(1M6H(114UOHHble 3a0aHuUsl N0 Mamemamuke

O0si3aTe/IbHAsA YaCTh

T
+2cosn+ctg2€.

250

225

,...---‘/\

/

200

— N

175 l\

150

e

XapaKTepUCTUKY JOOBIUN YTJIsl.

2001 2002 2003 2004 2005 2006 2007 2[]-08 2009 2010
HOJ'ILBYHCB PUCYHKOM, ITIOCTaBbTE€ B COOTBETCTBHUE KAXKIOMY M3 YKd3dHHBIX IT€PHUO0B

[ Teprioibl BpemeHu

X apakTepUCTUKU

A) 2001 — 2003 rr.
5) 2003 — 2005 rr.
B) 2005 — 2007 rr.
[') 2007 — 2009 rr.

CTA/IN I1a44Th,

MeHbIe 200 M/TH.T.

1) B TeueHHe eprozia 00beMbI JOOLIUM CHauasia poC/H, a 3aTeM

D) 06beM [[0OBIUM B 3TOT TIEPUOJ, POC C KaXKIbIM T'O/IOM
3) mepuoz, C MUHUMAaJIbHBIM T0Ka3aTesieM fo0bruu 3a 10 et
1) TOJ0BOM 00BEM 100BIUM COCTAB/IST 00JIbIIe 175 MITH. T, HO

A b B T

B otBeTe ykaxkuTe 1[i(phl, COOTBETCTBYIOIME OyKBaM, 6e3 TIpoOesioB U 3amsThiX.

3. MobunbHbii TesedoH croun 16000 pybiieit. Uepe3 HeKOTOpoe BpeMs IIeHY Ha 3Ty MO/ellb

causuu o 15200 py6sieii. Ha ckonbKo MpoLieHTOB Oblia CHMXKeHa LjeHa?
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la+b+c|r
2

CTOPOHBI TPEYrO/ILHUKA, a I' — PAJUYC OKPY>KHOCTH, BIIMCAHHOM B 3TOT TPEYIO/IbHUK.

[Tonw3ysck 3TOM PopMyJion, HariauTe b, eciv a =7,

c=9, S=12\/§1/I’":\/g.

HatifyTe 3HaueHue BuIpaxkenus log, , 16 —2log, ,10.

Perire ypaBHeHue —41+3x=7.

PeliiiTe HepaBeHCTBO 2°*°>64. B 0TBeT 3amnumilkTe HaUMEHbIIIee 11eI0e pellieHue.
x+2 _ 1
3x—-2 4°

4. Tlnomazab TpeyrosbHUKa MOXXKHO BBIYMCIIATH IO (hopMyie S= ,rpea, bu c-

© Na |

PeruTe ypaBHeHue

o 5
9. HaiiguTe TPOU3BOAHYIO (PYHKI[UH y=z><4—6 x*+7x—1p Touke X = 0.

10.HaviguTe [/IMHY 3/IeKTPAYECKOM TTPOBOJIKH, TIPOJIOKEHHOM 10 epUMeTpPy KOMHAThI
pasmepoM 11 M Ha 9 m.
11.HaiiguTe mutoijaZib GUrypbl, U300pa’keHHOM Ha PHUCYHKe.

A

i

12.Teno aBwkeTcs mo 3akoHy S(t)=3t*+5t (M). HaiiguTe CcKOpocTh Tenaa uepes lc mocie
Hayvasia JABWKEeHUs.

\
\
\

\

JlonosiHUTe/IbHAA YacTh
IIpu ebinoHeHuu 3adanuti 13-16 3anuwiume Xo0 peuleHUs U NO/y4YeHHbIU omeem

13.HaiiguTe 06beM MHOTOTpaHHHUKA, N300pa’KeHHOTO Ha PUCYHKe (BCe IByTPaHHbIE yTJIbI
MIpSIMBbIE).
! 1

5

b

14.HaiinuTe Bce pellleHUs YpPaBHeHHUS (g x +v3 =0, IPUHa//IeXKalle 0TPe3Ky 0;2m].

15.Pemure ypaBHeHue (0,7 -2e-15_ g

16.Haiigure mutoiiaib GUrypbl, orpaHUUeHHOU TUHUAMU y=x"+2, y=6. CrenaiTe
CXeMaTU4eCKUU PUCYHOK.
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