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ITACIIOPT

koMmiiekTa KOC no yuyeOHoO# 1ucuun/inHe
1.1. O01ue moJI0KeHus

KonTtponsHo-onienounsie cpeacrBa (nanee -KOC) npegHasHaueHbl A KOHTPOJIS U
OLICHKH OOpa30BaTENbHBIX JIOCTIKECHUNA OOYyJaroIIUXCs, OCBOMBIIMX NPOTpaMMy Y4eOHOU
mucturuael [1J[.01. «Marematukay.

KOC Bxio4aroT KOHTPOJBHBIE MAaTEpUalbl UL MPOBEICHHUS TEKYLIETO KOHTPOJS U
MIPOMEKYTOYHOM arTecTanuu B GopmMe KOHTpoJbHOU paboTsl (1 cemecTp Ha 6a3e OCHOBHOTO
o01ero oOpazoBaHus) 1 3k3aMeHa (2 cemecTp Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus).

KOC pazpaboTtanbl B COOTBETCTBUU C oOpazoBaTenbHOM mporpammoit CIIO no
cnenuanbHocTd 38.02.03 OnepaimoHHas JesTeIbHOCTD B JIOTUCTHKE, paboyeil mporpaMmbl
JTMCUUTUIAHBL «MaTeMaTHuKa» .

1.2. Pe3yJbTaThbl OCBOEHN S JUCUMILIMHBI, MOJJIeKallMe POBEpPKe

PesybTaThl HaumeHoBaHue 3jieMeHTAa yMeHMIi/3HAHUIA
o0y4eHust

(ocBOEeHHbBIE
yMeHusl,
YCBOEHHBIE
3HAHMSA)

V.1. Boinonusate apudmernyeckue AeHCTBUA HAJ YUCIIaMU, COYETast YCTHBIE U
MMCbMEHHBIE MTPUEMbI; HAXOAUTh TPUOIMKEHHBIE 3HAYEHUS BETUYUH U
MOTPEIIHOCTH BBIYHCIIEHUH (a0COMIOTHAS M OTHOCUTENbHAS); CPABHUBATH YUCIIOBbIE
BBIPAKEHUSI.

v 2. Haxonutpb 3Ha4eHUs1 KOPHS, CTETICHH, JIoTaprudmMa, TPUTOHOMETPHUECKIX
BBIPaKEHUI Ha OCHOBE OMpeeNIeHUs, HCIIOIb3ys IPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BATHCS MPUOTMKEHHON OLIEHKOH Mpu
MIPAKTUYECKUX pacyeTax.

V3. BoinonHsaTs mpeoOpazoBaHus BhIpaXEHUM, TPUMEHsS (POPMYIIbI, CBSI3aHHBIE CO
CBOMCTBaMHM CTEMEHEH, JorapuMoB, TPUTOHOMETPUUYECKUX (QYHKITUH.
V4 Boruncnsate 3HaueHne pyHKIMM MO0 3aJaHHOMY 3HAQUEHHUIO apryMeHTa Mpu

pasnu4HbIX crocobax 3aganust GyHKuud. CTpouTh rpaduku H3y4eHHBIX (PYHKINMH,
WJUTIOCTPUPOBATH MO TpaduKy CBOICTBA AIE€MEHTAPHBIX PYHKIUH.

V5. Haxonuts mpou3BoAHbIE 3JIeMEHTAPHBIX (PYHKIIUHA.

Vé. Hcnonb30BaTh MPOU3BOIHYIO AJIsl M3YYEHHSI CBOUCTB (DYHKIIMI U MOCTPOCHHUS
rpauKoB.

Y7 [TpuMeHSITh MPOU3BOIHYIO JIJIsl MPOBEACHHSI MPUOIMKEHHBIX BEIYUCIICHHUM, peliaTh
3a/1a4uM MPUKJIAJHOTO XapaKkTepa Ha HaXOKIeHNUE HauOOIBIIEr0 K HAUMEHBIIIETO
3HAUCHMUS.

V8. BoeruncnsaTe B mpocTeHuX caydasix Miomaan U 00beMbl ¢ UCTIOJIh30BaHHEM
OIIPENEIIEHHOTO UHTETpaJa.

Vo Pemats panmonanbsHbie, MOKa3aTeNbHbIE, JOorapu(PpMUIECKUe, TPUTOHOMETPHYECKHE

YpaBHCHUA, CBOAIIUCCA K JIMHENHBIM U KBaJpaTHBIM, a TaKKC aHAJIOTUYHBIC
HCPABCHCTBA U CUCTCMBI.

VY 10. Pemate npocreiiiine KOMOMHATOPHBIE 33141 METOJIOM Iepedopa, a TaKxke ¢
WCIIOJIb30BAHUEM M3BECTHBIX (hopmyil.
YV 1I. Pacrnio3HaBath Ha 4epTekax U MOJAEISIX MPOCTPAHCTBEHHbBIE (POPMBI; COOTHOCHUTD

TPCXMCPHBIC 0OBEKTHI C UX OIIMCaHUsIMU, I/1306pa)l(eHI/IHMI/I.




Vv 12.

OnuceIBaTh B3aUMHOC PacCIoJIOKCHUC TPAMBIX U IUIOCKOCTEi B MMPpOCTPAHCTBC.

Vv 13.

N300paxaTh OCHOBHBIE MHOTOT'PAaHHHUKH U KPYTJIbIE T€JIa; BHIIOJIHITD YEPTEIKH T10
ycaoBusaM 3a7a4d. CTpOUTH MpoCTeine cedeHus Kyoa, Mpu3Mbl, MPaAMUIbI

Vv 14.

Pemath miiaHUMETPpUYECKUE U IPOCTEHIIINE CTEPEOMETPUICCKIE 3a/1a9 HA
HAaXO0JICHUE TEOMETPUUYECKUX BETUYHH (JIJTUH, YIJIOB, IJIOMIAeH, 00BEMOB)..

31

3HayeHne MaTeMaTHYECKON HAaYyKW IUIA pCIICHHUA 3aJa4, BOSHUKAIOIIUX B TCOPHUU U
IMPAKTUKE,; IIUPOTY U B TO KC BPEMs OI'PAHUYCHHOCTD IPUMCHCHUA
MaTEMaTUYCCKHUX MCTOJOB K aHAJIM3Y U UCCICAO0OBAHUIO ITPOLCCCOB U SIBIICHUH B
pHUPOJIe U OOIIECTBE.

32.

3HavYeHHE MPAKTUKU U BOIIPOCOB, BO3HUKAIOIINX B CAMON MaTeMaTUKE /st
(hopMUPOBaHUS U PA3BUTHS MATEMATUUECKOW HAYKU; UCTOPUIO PA3BUTHS TIOHSTHS
YHuCIa, CO3/IaHUsl MAaTEMaTUYECKOTO aHalln3a, BOSHUKHOBEHUS U Pa3BUTHS
T€OMETPHUH.

33.

YHUBepcanbHbI XapaKkTep 3aKOHOB JIOTUKU MAaTE€MAaTUYECKUX PACCYKAEHUM, X
MIPUMEHHUMOCTB BO BCEX 00JIACTSIX YEITOBEYECKOM JACITEIbHOCTH.

34.

BeposATHOCTHBIN XapakTep pa3IMYHbIX POLECCOB OKPYKAKOLIET0 MUPA.

35

OcHOBHbIE MaTEMaTUYECKUE TEPMUHBI U IOHTHA, (OPMYJIIBI anreOpsl U
T€OMETPHH.

36.

Omnpenenenus NeHCTBUTEIBHOTO YK, aOCOTIOTHON M OTHOCUTEIHHOU
MOTPEIIHOCTH MPUOTMKEHHH; TPAKTUUECKHE TPUEMbI BBIUUCICHUNA ¢
HpI/I6J'II/I)KeHHI)IMI/I JTAaHHBIMH.

37.

Onpenenenusi KOPHS HATYpaJIbHOW CTETIEHU W3 YKCIIa U CBOMCTBA KOPHS, CTEIICHU C
paloHaIbHBIMU NOKA3aTENSIMU U €€ CBOWCTBA, CTETIEHU C AIeHCTBUTEIbHBIMU
MOoKa3aTessiMU U ee CBOICTBa, Joraprdma yucia, cBoicTBa JorapupmMoB, OCHOBHOE
Jorapu(pMUUECcKOe TOKIECTBO, NECATUYHBIE U HATypaJIbHbIE JIOTapU(MBI.

38.

OCHOBHBIE IOHATHS CTEPEOMETPUH, AKCUOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX,
B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX, MPSIMOM U TJIIOCKOCTH, JIBYX TJIOCKOCTEN B
MPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O MAPATIEITLHOCTU NPSAMON U TIIOCKOCTH,
MapaJyIeIbHOCTH JIBYX MJIOCKOCTEH, CBOMCTBA MapalljIeIbHOIO IPOSKTUPOBAHUS U
WX TIPUMEHEHUE I U300pakeHus1 GUTYp B CTEPEOMETPUH, TIOHATHE YIJIa MEXKTY
MPSAMBIMH, yTrjia MEXKy IPSMOU U MIIOCKOCTHIO, OCHOBHBIE TEOPEMBI O
MEePIEHANKYIISIPHOCTH NPSAMOU U TJIOCKOCTH, IOHSATHE IBYTPAHHOTO YIJa, yria
MEX1Y IIJIOCKOCTSIMU, MMOHATHE JIMHEHHOTO YIJIa, MPU3HAK NEePIeHANKYISIPHOCTH
JIBYX IJIOCKOCTEH.

309.

Omnpenenenus U GopMyJibl YKciia IEPECTAaHOBOK, pa3MeEIleHUH, COUeTaHHH,
¢dhopmyny bunoma Herotona.

3 10.

Omnpenenenus BEKTOpa, ISHCTBHIA HAJl BEKTOpPAMHU, CBOMCTBA JICHCTBUIA HaJl
BEKTOpaMH, MOHATHE MPSMOYTOJIbHON JEKApTOBOM CUCTEMBI KOOPIUHAT Ha
MJIOCKOCTHU M B POCTPAHCTBE, MpaBUIa ACMCTBUIA HAJ BEKTOPAMHU, 3alaHHBIMH
KoopauHaTamMu, (GOpMYIIbI 17151 BEIUMCICHUS JUIMHBI BEKTOPA, YIiia MEeXIy
BEKTOpaMH, PACCTOSHUS MEXY IBYMS TOUKaAMHU.

311

Omnpenenenue paauana, Gopmyiisl IepeBoia IpaJyCHON MepHI YIia B paJiuaHHYIO U
o0patHo, orpeJielieHNe CHHYyca, KOCUHYCa, TAHI€HCA U KOTaHT'€HCa Yrila, OCHOBHbBIE
(hopMyIIbl TPUTOHOMETPUH, MOHSITHUS OOPATHBIX TPUTOHOMETPUYECKUX (DYHKITHIA.

312

. Onpenenenne YncaoBoi PpyHKIMHU, CIOCOOBI 3aAaHus, IPOCTEHIIINE
npeobpa3oBaHus TpapuKoB (GYHKLINHN, CBOWCTBA (PyHKIIMU, OOpaTHON (YHKIUH, €€
rpaduK, cloXXHON (YHKIMH, apudMeTHIecKue onepauu Haja G yHKIUIMH,
CBOICTBA M I'paMKu MOKA3aTEIbHOM, JorapuMuieckoit 1 cTeneHHon GyHKIUY,
CBOICTBA U rpa)uKu TPUTOHOMETPUUECKUX (DYHKIIMHA, CBOHCTBA U TpaPUKH
00paTHBIX TPUTOHOMETPHUYECKUX (PYHKITUI.

313.

Onpe;[eneHI/Ie MHOTr'OrpaHHuka, €ro noOBCPXHOCTH, IIOHATHUC ITPABUIIBHOTO




MHOTI'OTPaHHUKA, OIIPEIEICHUE IIPU3MBI, [TapaJuIeIICIIAIIEe1a, BUIbI IIPU3M,
ONIpeIeTICHUE NUPAMUIBL, TPABUILHOM IMPAMHU/IbI, YCEUEHHOW ITMPAMHUIBI.

3 14.

Onpenenenre Tenna BpalleHNs U IOBEPXHOCTH BPALEHUS, ONIPEIEICHNS LMIMHIPA,
KOHYca, I11apa, cepsbl, CBOICTBA TEOMETPUUYECKUX TEIL.

315.

Omnpexenenue Nocae10BaTENBHOCTH, ONPEAEICHUE IIPEielia IOCIeA0BaTEIbHOCTH,
OTpe/ieNieHue HEMPEPbIBHOCTU (PYHKIIMU B TOUKE, CBOMCTBA HEMPEPHIBHBIX
GbyHKIUH, onpeaeNeHne TPONU3BOIHON, €€ TEOMETPHUECKUI U (PU3NIECKUN CMBICI,
npaBuia u popmyisl tuddepeHpoBanus (yHKIINH, OTPEIEIICeHUE BTOPOI
MIPOU3BOJTHOM, OOIIYIO0 CXeMY OCTPOCHHSI IPaGUKOB (PYHKITUH C TIOMOIIBIO
IIPOU3BO/IHOM, OTpe/iesieHne epBOOOPa3HOM, ONpeieTICHIE HEOIPEIETIEHHOTO
MHTErpajia U ero cBoicTea, (opMyJibl HUHTEIPUPOBAHUS, CIOCOOBI BBIUMCIICHUS
HEOIIPEAEIEHHOTO NHTErpasla, ONPEAEIICHUE ONPEAECIICHHOIO UHTETpala, €ro
Tr€OMETPUYECKUN CMBICT M CBOMCTBA, CIIOCOOBI BHIYUCIICHUS IIOMIAeH
KPHBOJIMHEWHBIX TPANlCUi ¢ TOMOIIBIO ONPEJEICHHOr0 HHTETpaa.

3 16.

[TonsTHS 00BEMA FEOMETPUUECKOTO TeNa, POPMYIIbI JUIS BEIYMCIECHUS 00bEMOB
Tr€OMETPUYECKUX TeJl, IIIONIAN TOBEPXHOCTH FT€OMETPHUUECKOT0 Tela, GopMyIIbl
JUIS BBIYHMCIIEHUSI 00bEMOB, (DOPMYJIBI JUIsl BBIYMCIIEHUS TUIOMIA/Iel MOBEpXHOCTEN
reOMETPUUECKUX TeJl.

317.

Onpenenenre BEpOSITHOCTH, OPEIeNIEHUE CITy4yaifHOM BETUUYUHBI U €€ QYHKINH
pacnpezeneHus, onpeaeaeH!s] CyMMBbI COOBITUI, TPOU3BENCHUS COOBITUI, YCIIOBHOM
BEPOSITHOCTH, (POPMYIUPOBKU U GOPMYIIbI TEOPEM CIIOKEHUSI U YMHOKEHHUS
BEPOSATHOCTEMN, MAaTEMAaTUYECKOTO OKHUJIAHUS U TUCTIEPCUH, TUCKPETHON CIy4ailHON
BEJIMYMHBI M 3aKOHA €€ PACTIPEACICHMUSL.

3 18.

CriocoObl peneHuit crnoco0bl peIeHU HppaIMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB,
CHOCOOBI PEHICHUS] CUCTEM JIMHEWHBIX YpaBHEHHH ¢ IBYMsI HEM3BECTHBIMHU, CIIOCOOBI
pelIeHUs MPOCTEHIINX TOKa3aTeNbHBIX U JIOTApUPMHUUECKUX YpaBHEHHI, CIOCOOBI
pelIeHHs M0Ka3aTeIbHbIX U Jorapu(MUUECKUX HEPABEHCTB, CIIOCOOBI PEeIICHUS
MPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUH, CIIOCOOBI peIIeHHsI TPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB, METOJ MHTEPBAJIOB PELICHUS pallMOHAIBHBIX
HEPaBEHCTB.

OK'1

[ToHuMmaTh CyImHOCTb U COLMANIbHYIO 3HAUMMOCTb CBOEH Oynymieit npodeccuu, IposBIsITH K
HEW yCTOMYMBBII UHTEpEC.

OK 2

Oprann3oBbIBaTh COOCTBEHHYIO NEATENBFHOCTb, BHIOMPATh THUIIOBBIE METOIBI M CIIOCOOBI
BBINOJHEHUS TPO(ECCHOHANBHBIX 33a4, OLCHUBATh UX 3()PEKTUBHOCTh K KAYECTBO.

OK 3

HpI/IHI/IMaTB peui€Husd B CTaHAAPTHBIX W HECTAHAAPTHBIX CUTyallUdIX WM HECTU 3a HHUX
OTBCTCTBCHHOCTD.

OK 4

OcymiecTBIATh MOUCK M UCHOJIB30BaHUE MHpOpMAInU, HeoOXxoauMon mist dhdekTnBHOTO
BBITTOJTHEHHS TPO(ECCHOHANBHBIX 33/1a4, MPO(eCCHOHATFHOrO ¥ IMYHOCTHOTO PAa3BUTHSI.

OK 5

Hcnonp3oBath MH(POPMALMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIIOTHH B NPOQeCCHOHATBHON
JeATEIbHOCTH.

OK 6

PaGoraTp B KOIUIEKTHBE M KOMaHAE, 3PPEKTHBHO OOIIATHCS C KOJUIETaMH, PYKOBOJCTBOM,
TOTPEOUTEISIMHU.

OK 7

BpaTB Ha ce0s OTBETCTBEHHOCTH 3a pa60Ty YJICHOB KOMaHIbI (HO,H‘II/IHGHHLIX), pe3yybTaT
BBITTOJTHCHU A 3a,Z[aHI/II>'I.

OK 8

CaMOCTOATEINBHO OonpeaAciiATh 3adavyun HpO(l)eCCHOHaJ'IBHOFO U JMYHOCTHOI'O pa3BUTHUA,
3aHUMAaTbCA CaMOO6pa3OBaHI/ICM, OCO3HAHHO IJIAHWUPOBATD IMOBBIINICHUC KBaJ’II/I(I)I/IKaI_II/II/I.

OK 9

OpI/IeHTI/II)OBaTI)CH B YCJIOBHUAX YacTOM CMEHBI TEXHOJOTHM B HpO(bCCCHOHaHBHOﬁ
JACATCIBbHOCTH.

1.2.

Pacnpenesienne oneHuBaHus pe3yJbTaToB 00y4eHHs IO BUIAM KOHTPOJIS

Kox u HaummeHoOBaHHWe 3J1eMeHTAa yYMEHHUHl HJIH
3HAHUH

Buabl arrectanuu

IIpomesicymounas

Texywuit KoHmpoJib
i P ammecmayust




YMmenune

VY 1 BomonHsaTh apupMeTHYecKHe AEHCTBHS Hal

OpOHTAIBHBIN OIIPOC;

WHIUBUIyaJIbHBIN
HHCIIAMH, COYETas YCTHBIC 1 NMCHMEHHBIC IPUEMBL |
Haxo0JIUTh NPUOIMKEHHBIC 3HAYEHUS BEJIMYUH U poc.

N [IpakTnueckas

MOTPEIIHOCTH  BbIUMCIEHUNH  (aOcoiitoTHas U aGoTa
OTHOCHUTEJIbHAsA); CpaBHUBATh qucnossie | D

KoHTpoib
BRIPIRCHITL CaMOCTOSATEIBHOM
OK 1,2,34,5,6,7,8

paboThI IO TEMaM
Y 2 Haxomuth 3Ha4YeHUS KOpHs, creneHu, | DpoHTATBHBIN OMPOC;

jorapu@ma, TPUrOHOMETPUUYECKUX BBIPAKEHUN Ha

OCHOBE OIpeeeHus, UCIIOJIB3YS pu
HEOOXOJIMMOCTH  HMHCTPYMEHTAJIbHBIE  CPEJCTBA;
M0JIb30BaThCcs  MPHUOIMKEHHON  OLEHKON  mpu
MIPAKTHYECKHUX pacyeTax.

OK 1,2,34,5,6,7,8

WHIUBUTyJIbHBIN
OTpocC.
[IpakTnueckas
paboTta
KoHTpoib
CaMOCTOSITEILHOMN
paboTHI IO TEMaM

Y 3 BrmonHATh TpeoOpa3oBaHusi BBIPAKEHHH,
npuMeHsisi (OpMyJibl, CBSI3aHHBIE CO CBOWCTBAMHU

CTeNeHel, JorapudMoB, TPUTOHOMETPUUECKHUX
GyHKIIHN.
OK 1,2,34,5,8

@pOHTANBHBIN OIIPOC;
WHIUBHTyJTbHBIN
OTIpoC.

[IpakTuueckas
paborta

KonTposb
CaMOCTOSITEIbHOU
paboTHI IO TEMaM

VY 4 BoluncnsaTh 3HaueHUEe QYHKUUU 110 3aJaHHOMY
3HAYEHUIO apryMeHTa NpU Pa3IMYHBIX Crocobax
3amanus GyHkuuu. CTpOUTh rpa@UKu U3y4EeHHBIX
GyHKIMM, WUTIOCTPUPOBATh MO rpaduky CBOHCTBA
AJIEMEHTAPHBIX (PYHKIUH.

OK 1,234

@poHTaTBHBIN ONIPOC;
WHAUBUAYaJIbHBII
OTIpoC.

[IpakTuyeckas
pabora

KonTposb
CaMOCTOSITENbHOMN
paboThI 1O TEMaM

vV 5 Haxoguts IIPOU3BOJHBIC OJICMCHTAPHBIX

(b yHKIIHIA.
OK 1,234

@pOHTANIBHBIN OIIPOC;
WHUBH1yaJIbHBIN
ompoc.

IIpakTrueckas
pabota

KoHTpoas
CaMOCTOSITEIIbHOU
paboThI 1O TeMaM

KonrpoibHas
pabota

(1 cemectp),
IK3aMEH

(2 cemectp)

VY 6 Hcmosb30BaTh NMPOU3BOAHYIO JUIS W3Y4EHUS
CBOMCTB (DYHKIIMI U OCTpOEHUS IPahUKOB.
OK 1,234

OpOHTANIBHBIN OIIPOC;
VHAUBUAYaJIbHBII
o1poc.

IIpakTrueckas
pabora

KoHTpoas
CaMOCTOSITEIIbHOU

KoHTpoabHas
pabota

(1 cemectp),
9K3aMEH

(2 cemectp)




paboThHI IO TEMaM

VY 7 IlpuMeHsTh NPOU3BOAHYIO AJIS INPOBEACHUS
NpUOJIMKEHHBIX BBIYMCICHHNA, pelmarh 3a1adu
IPUKJIAJHOTO  XapakTepa  HAa  HaxO0XICHHE
HanOOJIBIIETO U HAMMEHBILIETO 3HAUCHHUS.

OK 1,234

OpOHTAIBHBIN OIIPOC;
WHIUBUIyaJIbHBIN
0IpoC.

[IpakTnueckas
paboTta

KoHTpoib
CaMOCTOSITEIIbHOU
paboThI IO TEMaM

VY 8 BbuucnaTe B IpOCTEHIINX CIyYasx IUIOMIAN

U O00BEMBI C HCIHOJIB30BAHUEM OIIPEJIEIIEHHOTO
MHTETrpaJa.
0K 1,2,3,5,6,7,8

@pOHTAIBHBIN OIIPOC;
WHIUBUTyJIbHBIN
ompoc.

[IpakTnueckas
paboTta

Y 9 Pemarte panuoHaNbHBIC, TOKa3aTeIbHEIC,
norapuMudeckue, TPUTOHOMETPUIECKHE
YpaBHEHHUs, CBOJAAIIMECS K  JIMHEHHBIM |

KBaJApaTHBIM, a4 TaKXKC aHAJIOTUYHBIC HCPABECHCTBA U
CUCTCMBEI.

OK 1,234

@pOHTAIBHBIN OIIPOC;
WHIUBHTyJTbHBINA
OTIpoC.

[IpakTueckas
paborta

KoHntpoib
CaMOCTOSITENIbHOU
paboTHI IO TEMaM

V¥ 10 Pemate nmpocTeiime KoMOMHATOPHBIC 3391
METOJIOM Tiepedopa, a TakKe C HCIOJIb30BAaHHEM
W3BECTHBIX (popMyIL.

OK 1,234

@poHTaIBHBIN OIIPOC;
WHAUBUAYaJIbHBII
oTpoc.

[IpakTuyeckas
pabora

KonTposb
CaMOCTOSITEIbHOMN
paboTHI IO TEMaM

Y 11 Pacno3HaBaTh Ha 4YepTEKaX M MOJCIAX

OpOoHTANIBHBIN 0IPOC;

IIPOCTPAaHCTBEHHBIE bopmsI; COOTHOCHUTD | MHNBHIyaJIbHBIN
TpexXMepHble OOBEKThl C HUX ONHMCAaHUSAMH, | OIPOC.
N300paKeHUSIMH. [TpakTnueckas
0K 1,2,34 paborta
OpOHTAIIBHBIN OIIPOC;
Y 12 OnucelBaTh B3aUMHOE PAaCHOJIOKEHHE ZIES?:HHYMLHHH
MPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
IIpakTrueckas
pabota
VY 13 H300pakaTb OCHOBHbIE MHOTOTPaHHUKU U | PPOHTAIBHBIN OMpOC;
KpYTJIbI€ T€Ja; BBIMOJIHATH YEPTEKHU M0 YCIOBUAM | MHIUBUAYAJIbHBIN
3agady. CTpouTh TmpocTelne cedeHus KyOa, | ompoc.
IIPU3MBI, TUPAMMU/IBI IIpakTrueckas
0K 1,2,34 pabota
KoHTpoas
CaMOCTOSITEIIbHOU

paboThI IO TEMaM




V14 Pemarh IUIaHUMETPUYECKHE U IPOCTEHIINE

OpOHTAIBHBIN OIIPOC;

CTEpEOMETPUYECKHE 3a/aud Ha HAaXOXACHUE | MHIAWBUAYaTbHBIN
T€OMETPUYECKUX  BENWYMH  (AIMH,  YIJIOB, | OTIPOC.
iouaaen, o0beMoB [TpakTuueckas
0K 1,2,34 paboTta
KoHTpoib
CaMOCTOSITEIbHOU
paboThI IO TEMaM
3Hanue

3 1 3HaueHue MaTeMaTU4eCKOW HayKH JUIs
pelIeHus 3a/1a4, BOSHUKAIOIIKUX B TEOPUH U
MPaKTHKE; IUPOTY U B TO K€ BpeMs
OTPaHUYEHHOCTb IPUMEHEHUS MaTEMaTHUECKUX
METO/I0B K aHAJIN3Y U MCCIIE0BAHUIO MTPOLIECCOB U
SIBJICHUH B IPUPOJIC W OOIIECTBE.

@pOHTAIBHBIN OIIPOC;
WHIUBUTyJIbHBIN
ompoc.

[IpakTnueckas
paboTta

3 2 3HaveHMe NPAKTUKHA U BOIIPOCOB,
BO3HHUKAIOIINX B CAMOM MaTE€MaTHKE JIJIs
(dhopMHUpOBaHUS U Pa3BUTHUSI MATEMATUYECKOM
HayK{; HCTOPUIO PAa3BUTHS NOHATHS YHCIIA,
CO3JaHM MaTEMaTUIECKOTO aHAJIN3a,
BO3HHKHOBEHHS U PA3BUTHUS T€OMETPUHU.

@pOHTANBHBIN OIIPOC;
WHIUBHTyJTbHBIN
ompoc.

[IpakTuueckas
paborta

3 3 YHuBepcaibHBII XapaKTep 3aKOHOB JIOTUKU
MaTeMaTHYECKUX PaCCyXJICHUM, UX MPUMEHUMOCTD
BO BCEX 00JIaCTSAX YEeIOBEUYECKON eI TEIbHOCTH.

@poHTaIBHBIN ONIPOC;
WHAUBUAYaJIbHBII
OTpocC.

[IpakTuueckas
paborta

3 4 BepoATHOCTHBIN XapaKTep pa3IMYHbIX
MIPOLIECCOB OKPYKAIOLIETO MUPA.

®poHTaNIBHBIN OIIPOC;
WHAUBUAYaJIbHBII
OTIpoC.

[IpakTnyeckas
paborta

3 5 OcHOBHbIE MaTeMaTUYECKHE TEPMUHBI U
MOHATHS, POPMYIIBI ANreOphl U TEOMETPHH.

@pOHTANIBHBIN OIIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTnyeckas
pabota

KontponsHas
paborta

(1 cemectp),
IK3aMeH

(2 cemectp)

3 6 OnpeneneHus ASMCTBUTENBHOTO YHCTA,
a0COMIOTHON ¥ OTHOCUTEIHHON MOTPEIIHOCTH
MPUOTMHKEHUI; TPAKTUUYECKUE TPUEMBI
BBIYHCIICHUHN C MPUOIMKEHHBIMH TAHHBIMU.

OpOoHTAIIBHBIN OIIPOC;
VHAVBUAYaJIbHBIN
o1poc.

IIpakTrueckas
pabora

3 7 Onpenenenns KOpHS HATypaJIbHON CTENIEHU U3

OpOHTANIBHBIN OIIPOC;

qucia U CBOWCTBA KOPHSI, CTETIEHH C WH/IMBUTyaJIbHBIH
panMoHaIbHBIMU ITOKA3aTENIMU U €€ CBOMCTBA, orpoc.

CTEIIEeHH C JIeWCTBUTENbHBIMY NOKa3aTensiMu 1 ee | [Ipaktuyeckas
CBOICTBA, Jorapudma 4ricia, CBOMCTBA pabora

KoHTponbHas
pabota

(1 cemectp),
HK3aMEH

(2 cemectp)




norapu(pmMoB, OCHOBHOE JIOTapu(MUIECKOE
TOXIACCTBO, ACCATUYHBIC 1 HATYPAJIbHBIC
JorapuMmsl.

3 8 OCHOBHBbIE MOHATHUS CTEPEOMETPUHN, AKCUOMBI
CTEPEOMETPHUH U CICACTBUS U3 HHUX, B3aMHOE
pAacIoyioKeHUE MPSIMBIX, TPSMON U TNIOCKOCTH,
JBYX IJIOCKOCTEW B POCTPAHCTBE, OCHOBHBIE
TEOPEMBI O TAPAITIETIEHOCTH MPSIMOH | IIIOCKOCTH,
[apajlIeNIbHOCTH JIBYX IIOCKOCTEH, CBOMCTBA
MapajuieIbHOTO MPOSKTUPOBAHUS U X
MIpUMEHEHHE I N300paxeHus: puryp B
CTEPEOMETPHUH, TIOHITHE YTIa MEXKTY PSIMBIMH,
yria MeX1y MpsIMO ¥ TUIOCKOCTBIO, OCHOBHEBIE
TEOPEMBI O IEPIECHANKYISIPHOCTH IPSIMO 1
IUIOCKOCTH, MTOHATHE ABYTPAHHOIO yIJia, yria
MEX]Ty TUIOCKOCTSIMH, TTOHATHE JIMHEWHOTO yTIIIa,
MPHU3HAK MEPIIEHANKYIISIPHOCTH JBYX IUIOCKOCTEH.

@pOHTAIBHBIN OIIPOC;
WHIUBHIyaJIbHBIN
o1poc.

[IpakTnueckas
paboTta

3 9 Onpenenenus u GOpMyIIBI YUCITA
MEePECTaHOBOK, Pa3MEIIeHUH, coueTaHui, GopMyITy
ouHoma HrroToHa.

@pOHTAIBHBIN OIIPOC;
WHIUBHTyJTbHBIN
ompoc.

[IpakTuueckas
paborta

3 10 Onpenenenust BEKTopa, ACHCTBUI HAJT
BEKTOpPaMHM, CBOMCTBA IEUCTBUI HAaJl BEKTOPAMH,
MOHSTUE TIPAMOYTOJILHOM I€KapTOBON CUCTEMBI
KOOPJMHAT Ha IJIOCKOCTH M B IPOCTPAHCTRE,
npaBuia ACUCTBUI HaJl BEKTOPAMH, 3aJaHHBIMU
KOOpAMHATaMH, (POPMYJIbI JJIs1 BBIYMCIICHUS JJTUHBI
BEKTOPA, yriia MEXIy BEKTOPAMHU, PACCTOSTHHS
MEXTy IBYMSI TOUKAMH.

@poHTaIBHBIN ONIPOC;
WHAUBUAYaJIbHbII
OTpocC.

[IpakTuueckas
pabora

3 11 Onpenenenue paauana, GopMyJibl IEPEBOIA
IpaayCcHOI Mephl yria B paJliaHHyl0 U 00paTHoO,
oTmpejieNieHue CUHYyca, KOCUHYca, TaHT€HCa U
KOTaHTeHCa yIJia, OCHOBHBIE (JOPMYIIbI
TPUTOHOMETPHH, MMOHATHS 0OpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKITHIA.

®poHTaNIBHBIN OIIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTnyeckas
paborta

3 12 Omnpenenenuie YuCI0BOU QPyHKIIUHU, CTIOCOOBI
3aJjaHus, IpocTeiine npeoopa3oBaHus rpauKoB
¢byHKIMH, cBOMCTBa (PyHKIIMHU, 0OpaTHON QYHKINH,
ee rpauk, ClI0KHOW (PyHKLUHU, apuPMeTHIecKue
ornepauuu HaJl GYHKIUSMH, CBOMCTBA U rpadukn
MoKa3aTebHOM, JJorapu(pMUIEeCKO U CTereHHOH
¢byHKLMH, CBOMCTBA U TpapUKH
TPUTOHOMETPHUUECKUX (PYHKLUH, CBONCTBA U
rpaduKu 0OpaTHBIX TPUTOHOMETPUYECKHX

GyHKIUH.

OpOHTAIIBHBIN OIIPOC;
VHAWBUAYaJIbHBIN
o1poc.

IIpakTrueckas
pabota

3 130mnpenenenne MHOrOrpaHHUKA, €r0 ®ponTanbHeI onpoc; | KoHtponpHas
MOBEPXHOCTH, MOHATHE MPABUIHHOTO WH/IMBUTyaJIbHBIH pabota
MHOTOTPaHHUKA, OIIPENIETICHUE TPU3MBI, OIpocC. (1 cemectp),
napaiesienuesia, BUJIbl IPU3M, OIpeielieHIe [TpakTuyeckas 9K3aMEH
NMpaMKJibl, IPaBUIILHON MUPaMU/bl, YCEYEHHON pabota (2 cemectp)




IUpaMHuJbl.

3 140mnpenenenue Tena BpalleHus: U IOBEPXHOCTH
BpaIlleHHs], OTIPE/ICIICHNUS [IMIIUH/Ipa, KOHYCa,
mapa, cepbl, CBOWCTBA TEOMETPUUECKHUX TEll.

OpOHTAIBHBIN OIIPOC;
WHIUBUIyaJIbHBIN
ompoc.

[IpakTnueckas
paboTta

3 15 Omnpenenenue nocien0BaTeIbHOCTH,
oInpe/iesieHue Ipe/ielia Nocae0BaTelbHOCTH,
OIpe/iesieHue HENPEPbIBHOCTU (PYHKIIMH B TOUKE,
CBOMCTBA HETIPEPHIBHBIX (PYHKLINMN, OTpeieNIeHue
IIPOM3BOJIHOM, €€ TeOMETPUYECKUI U (pU3nUecKuit
CMBICH, npaBuia u Gopmyisl nuddepeHpoBanms
(GyHKIMH, ONpeesIeHne BTOPOil MPOU3BOIHOM,
00ILIyI0 CXeMY NOCTpOeHUs IrpauKkoB QyHKIUH C
MTOMOIIBIO TPOM3BOHOM, ONIpE/IETICHHE
epBoOOpa3HOM, OIpeieIeHHe HeOPeaeEHHOTO
MHTErpajia U ero cBoicTaa, GopmyIibl
MHTErpUPOBaHUs, CIIOCOOBI BHIYMCIICHUS
HEONPeeIEHHOTO UHTErpaja, OnpeesieHue
OTIPEeIeIEHHOTO UHTErpaa, ero reoMeTpuyecKuit
CMBICIT M CBOMCTBA, CIIOCOOBI BHIYUCIICHUS
TJTIONIAJIEH KPUBOJIMHEHHBIX TPaneuuid ¢ MOMOIIBIO
ONPEJEICHHOTO HHTErpaia.

@pOHTANBHBIN OIIPOC;
VHIUBUTyJTbHBII
OIIpOoC.

[IpakTueckas
paborta

3 16 [NonsTHS 00BEMA TEOMETPHUECKOTO TEA,
(hopMYJIBI 1711 BEIYUCIICHHS 00BEMOB
TC€OMETPUYECKUX Tell, TUIONIAIN TIOBEPXHOCTH
TE€OMETPUYECKOTO TeNa, (POPMYJIIBI [Tl BEIYUCIICHUS
00BbeMOB, POPMYJIBI JJIs1 BEIYUCIICHHSI TUIOINAICH
MOBEPXHOCTEH T'€OMETPUYECKUX TEIL.

@poHTaIBHBIN ONIPOC;
WHAUBUAYaJIbHbII
OTpocC.

[IpakTuueckas
pabora

3 17 Onpenenenue BEpOATHOCTH, ONIPEICTICHUE
CITyJaitHOU BEIUYHMHBI U €€ QYyHKITUN
pacnpezenieHus1, onpeaeIeHUs] CyMMBbI COOBITHIA,
MIPOU3BEACHUS COOBITHIA, YCIOBHON BEPOATHOCTH,
bopMynUpOBKHU U GOPMYIIBI TEOPEM CIOKECHUS U
YMHOKEHUS BEPOSTHOCTEH.

®poHTaTBHBIN OIIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTnyeckas
paborta

3 18 CnocoOsl perieHuii cnocoObl petieHui
UppaIMOHAILHBIX YPAaBHECHUI U HEPABCHCTB,
CIOCOOBI PEIICHUS CHCTEM JIMHEHHBIX YpaBHEHUH ¢
JBYMsSI HEU3BECTHBIMU, CIIOCOOBI pelIeHUs
MPOCTEHIINX TOKa3aTeNbHBIX U IOTapHU(PMUIECKUX
ypaBHEHUH, CIOCOOBI pelIeHHs TOKa3aTeIbHBIX U
Jorapu()MUUECKUX HEPABEHCTB, CIIOCOOBI peIICHHS
MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUH,
CHOCOOBI PelIeHUs MPOCTEUIITIX
TPUTOHOMETPHUECKUX HEPABEHCTB, METOJT
WHTEPBAJIOB PEUICHUS PAITMOHATLHBIX HEPABEHCTB.

@OpoHTAJIBHBIN 0IIPOC;
VHAVBUAYaJIbHBIN
o1poc.

IIpakTrueckas
pabota

10




1.4.PacnpeneieHre TUIIOB OIIEHOYHBIX CPEJCTB 10 3JIEMEHTAM 3HAHUI U YMeHUH TeKyllero KOHTPOJIA

Coaep:kanue  y4yeOHOro
MaTepHaJia 1o NporpamMme

Tun KOHTPOJILHOI'O 3a1aHu

YA vy Y| I vy| 3|3 |33 3 (3333|3333

111 11112 |3|4 1071117111 1)1
01 3| 4 112/3|4|5|6|7|8

Tema 1 Beenenue 313 |3

Tema 2 Pa3zputue noHATHS O 5

qrcie

Tema 3 KopHu, crenenu u 5 5

sorapumsl

Tema 4 I[psiMble U MIIOCKOCTH 5) 5

B IIPOCTPAHCTBE

Tema 5 KomObunatopuka 5 5

Tema 6 Koopaunats! u 5 5 5

BEKTOPBI

Tema 7 OcHOBBI 5 5

TPUTOHOMETPHHU

Tema 8 OyHkuMKM 1 UX 5 5

CBOICTBa U rpaduku

Tema 9 MHOrOrpaHHUKH U 515 5 55 5

KpyTJble Tela

Tema 10 Havana 5 5

MaTeMaTH4eCKOr0 aHaIN3a

Tema 11 Uuterpan u ero 5

MIPUMEHEHHE

Tema 11 DnemenTsl TeOpun 5 |5

BEPOSATHOCTH. DJIEMEHTHI 5 5

MaTeMaTH4YeCKON CTATHUCTHKH.

Tema 12 YpaBHenus u 5

HEpaBEHCTBA.
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1.5. Pacnpeueneﬂne THIIOB OL€HOYHBIX CPEACTB IO 3JIEMEHTaAM 3HAHUH U yMe}mii KOHTPOJJIMPYEMBIX HA HpOMe)l(yTO‘lHOﬁ arrecranuun

Tun KOHTPOJBbHOI'0 3a1aHUA

Coaep:xanue  y4yeOHOro
MaTepuaJa 1o nporpamMmme

YA

-

-

y
1
3

Yy
1
4

10

11

[N

[N

[N

[N

[N

[N

[N

Tema 1 Beenenue

Tema 2 Pa3zBurie moHATHS O
quciie

Tema 3 Kopnu, crenenu u
Jorapu@msl

_!_\

DO

DO

(BN

(BN

Tema 4 Ilpsimbie U TUIOCKOCTH
B IIPOCTPAHCTBE

(B

Tema 5 Kombunaropurka

Tema 6 Koopaunatsl u
BEKTOPBI

Tema 7 OCHOBEI
TPUTOHOMETPHUH

!4

.!A

_'A

Tema 8 OyHKIMU U UX
CBOICTBa U rpaduKu

‘!_\

DO

[XY

Tema 9 MHOrorpaHHUKHM 1
KpYyTIJble Tella

Tema 10 Hauama
MaTeMaTU4eCcKOro aHajansa

Tema 11 Uurterpan u ero
MIPUMEHEHHE

Tema 11 DnemeHTsl TEOpUU
BEPOSTHOCTH. DJIEMEHTHI
MAaTeMaTHYe€CKOM CTaTUCTUKH.

Tema 12 YpaBHenus u
HEPABEHCTBA.
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2. CIEUM®UKALIUSA OHEHOYHbBIX CPEJICTB

2.1Ha3nayeHue

Crnenudukanueii ycTaHaBIMBAIOTCS TpeOOBaHMA K COACPKAHUIO U O(OPMIICHHUIO
BapHAHTOB OIICHOYHOTO CPEJCTBA: MpaKTUYecKas pabdora.
[IpakTudeckas paboTa mpeaHAa3HAUCHA YIS TEKYIIETO KOHTPOJS W OLEHKH 3HAHUH U

YMEHUH CTYACHTOB II0 IIpOrpamme

y4eOHON  AUCITUTUTHHBI

cnermanbHocTH 38.02.03 OnepanmoHHas IesTeIbHOCTD B IOTUCTHKE.
2.2 KOHTHHIeHT aTTecTyeMbIX: | Kypc Ha 6a3e OCHOBHOTO 0011ero oOpa3oBaHus

«MaremaTuka»

o

2.3 ®opma U yCJIOBHUS ATTECTAIMU: TEKYIIMHA KOHTPOJb MPOXOJIUT B BUIE BBITIOJTHEHUS

3aJlaHUM PAaKTUYECKON paboThI

[IpomexxyTOUHBIN KOHTPOJIb IPOBOJAUTCS B (hOpME KOHTPOJIBHOU pabOThI

(1 cemectp) u sk3aMeHa (2 ceMecTp) MO 3aBEPIICHHUIO OCBOEHHUS Y4EOHOro Marepuasia

yqe6H0171 AV CHUIIIIVHBI, IIPH MOJIOKHUTCIbHBIX PE3YJIbTaTaX TCKYIICTO KOHTPOJIA.

2.4 Bpems BBINOJIHEHHA:

MIOArOTOBKA 5 MUH;
BBIMONTHEHUWE 2 dac 50 mwuH;
obopmIiIeHHE U cjaya 5 MUH.
Bcero 3 wyac 0 wmwuH.

2.5.PekoMenyemMasi JiuTepaTypa s paspad0TKu OleHOYHBIX CPeICTB U MOAT0TOBKHU

00yYalIIUXCSl K aTTeCTAMU.

ObecnieueHre TUCIUIUIMHBI Y4eOHBIMH M3TAHUSIMU

KuuroooecneueHHOCThH

Bubamorpaguyeckoe onucanue U3JaHust OcHoBHas/ Ko-Bo
(aBTOP, 3arnaBne,K1:)1:1n,ch4ec)T0 M IO/ U3IaAHUS, | JOMOJHUTEILHAA K3, B 6 (%_11, DIEKTPOHHBI

- CTP. JHUTEpaTypa CIIGIDY € pecypchbl

bammakos, M. . ocH 2bC

Matemaruka. — Mocksa : KaoPyc, 2019 - 394 c. BOOK.ru

boromonos, H. B.

AnreOpa ¥ HavaJsia aHajIu3a : Y4ueOHoe mocoone SEC I0naiir

Jlist CITO / BoromosioB H. B. — DnexTpoH. naH. ocH =% opall

Mocksa : U3natensctBo FOpaiit, 2019— 240 c.

boromomnos, H. B.

[IpakTHueckue 3aHATHS 110 MaTeMaTHUKE B 2 4.

Jacts 1 : yaebHOE ocoOHe 171 NPUKIaTHOTO .

6aKaJ1aBpIza[11Ta / H. B. BOFOMOJ‘IOB.p— 11-e u3n., OcH ObC Opajit

nepepad. u gor. — Mocksa : M3maTenbcTBoO

FOpaiit, 2019. — 326 c.

boromomnos, H. B.

[IpakTHyeckue 3aHATHs 10 MaTeMaTHUKe B 2 .

Uactb 2 : Yuebnoe mocooue s CIIO /

boromonoB H. B. — 11-e u3n., mep. u gom .—  |0CH ObC IOpaiit

JneKTpoH. AaH. — Mocksa : U3naTenbcTBo

FOpaiit, 2019 .— 251 c.— (IIpodeccuonansroe

oOpa3oBaHme).

JamasH, A. A. o1 2ObC

MateMartrka : Y4eOHUK .— 3, UCIIp. U JIOT. — ZNANIUM

Mocksa : OOO "HayuHo-U37aT€IbCKUI LEHTP
NHOPA-M", 2018 .— 544 c.
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http://www.book.ru/book/929528
http://www.book.ru/book/929528
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/434366
https://www.biblio-online.ru/bcode/434367
http://znanium.com/go.php?id=967862
http://znanium.com/go.php?id=967862

[1Iunosa, JI. W. on 2bC
MaremaTuka : YueOHoe mocooue .— Mocksa : ZNANIUM
00O "Hayuno-uznarensckuii nentp MHOPA-
M", 2019 .— 238 c.

Jlopodeena, A. B. ot ObC HOpaiit
Matemaruka. COOpHUK 337124 : YueOHO-
npakTuaeckoe nocooue s CIIO / lopodeera
A. B. — 2-e u3n. — DinekTpoH. gaH. — MocKBa :
M3natenberBo FOpaiit, 2019 .— 176 c.

bammakos, M. . JTo1I 45
Matematuka : y9eOHUK JJIs1 UCIIOJIb30BAHUS B
y4eOHOM TpoIiiecce 00pa3oBaTEIbHBIX
VIPEXKICHUH, peATH3YIONMUX TPOTPaAMMBbI
HAYAJILHOTO M CPETHETO CIEITHAIEHOTO
oOpazoBanus / M.W.bammakos .— 10-e u3n.,
ctep. — Mocksa : Akagemus, 2015 .— 251 c.

Bbarmakos, M. N. o1 39
Matemartuka: anredpa u Hadasaa
MaTEeMaTHIECKOTO aHAIN3a, TEOMETPHS ;| yIeOHUK
[[UTS CTYIEHTOB YUpEKICHUH CpeTHETO
npodeccrnoHaIbHOTO 00pa3oBaHusi| /
M.M.bammakoB .— 3-e u3f., ctep. — Mocksa :
Axanemus, 2017.

2.6 .AHTepHET pecypcehbl:
http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505

http://geodesy-book.narod.ru/
http:/teacher.dn-ua.com/old_version/excel/Laba3/part3.htm

3. BAPUAHTBI OHEHOYHBIX CPEJICTB

3agaHus 1J15 NPOBeIeHUs] TEKYIIero KOHTPOJIs

Pa3gesn Pa3BurTHe NOHATHS 0 YHCJIE

IIpakTuyeckas padora «Pa3BuTHE MOHATHS O YUCIIE»

1 Bapuant
1. 3anumwure 4ucIoO B CTAaHAAPTHOM BHUJIE:
a)730000000; 0)0,0000025;
8)0,24 *10%; r)75,2%10%,
2. [IpencraBbTe 0OBIKHOBEHHYIO APOOH B BUIE JECATUYHON MEPUOTUIECKON qpoOU:
13, 35
a) 157 ) 111
3. Brruncnure:
I8 +i% +i% 2% —i%
4, Haitaure conpspxk€HHOE YUCIIO KOMIUIEKCHOMY YUCITY:
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http://znanium.com/go.php?id=990024
http://znanium.com/go.php?id=990024
https://www.biblio-online.ru/bcode/426506
http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/

z=4 + 5,

o. OO6partuTe YUCTHIE IEPHOANYECKHE JECATUUHBIE JPOoOU B OOBIKHOBEHHBIE:
a) 0,(42); ©) 0,(513).

6.  OOparure cMeUIaHHbIE IEPUOINIECKUE IECATHYHBIC IPOOH B OOBIKHOBEHHBIE IPOOH:

a) 0,027); ©6) 0,0(01).

7. Hausl uncna  Z3= - 1 +3 i, Z,= 4 + 5i. Beruncure:

a) MOJIyJIM YUCEN Z1 U Z2,

0) cyMMy d4HUCel Z1 U Zy;

B) PA3HOCTh YHCEIl Z1 U Z;

I') IPOU3BEACHUE YUCEN Z1 U Zo.

8. [locTpoiiTe KOMIUIEKCHBIE Yncia B KOOPIMHATHON IJIOCKOCTH:
z21=-1+3i, 2,=4 + 5i.

12,8:0,64+3,05:0,05
2 .4

8-:1--1
3 9

9. Haiigure 3Hauenue 1poou:

2 BapuaHT

1. 3anumwurte YUCIO B CTAHJAPTHOM BH/JIC:

a) 37000000; ©)0,00000052;
B) 0,42%10™; r)52,7%10°.

2. [IpencraBbTe 0OBIKHOBEHHYIO IPOOH B BU/IE ACCITHUYHON MEPHUOINUECKON qpOOH:
3 95

a) 117 ) 333
3. Beruucmiure:
2% 1% 4% 0% >,
4. Haiinute conpspk€HHOE YMCIIO KOMIUIEKCHOMY YUCTY:
z=4 -T7i.
5. O0OpaTuTe YUCThIE IEPHOTUICCKUEC JECATUIHBIC TPOOH B OOBIKHOBEHHBIC:
a) 0,72); ©6) 0,(918).
6. OOparuTe CMEIIaHHbIC ITEPUOUUSCKHIE IECATUYHBIC IPOOH B OOBIKHOBEHHBIC IPOOH:
a) 0,3(6); ©6) 0,11(6).
7. Hansl uncna  z1= - 3 +5i, z,= 4 -7i. Beiuuciure:
a) MOJYJIU YHCeN Z1 U Z7 ;
0) cyMMy uuCen Z; U Zy;
B) Pa3HOCTh 4HCeN Z1 U Zy;
T') IPOU3BEACHUE YHCeN Z1 U Zo.
8. TlocTpoiiTe KOMIIEKCHBIE YUCIa B KOOPMHATHOM TIIOCKOCTHU:
Z1= -3+ 5i, z,=4 -7i.
2034:9-(5,39-7,39)

9. Haiinute 3HaueHue apoou:

3.7 1
14 9 3
3amanusg bamel IIpumeuanue
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Kpurtepuu onenku

1,2,3,4 8

Kaxpiii mpaBuibHEI oTBET 1 Oamt

5,6,7 18

Kaxpiii mpaBUIIbHEIN OTBET 2 Oasuia

8,9 9 Kaxpiii mpaBWIIbHEI OTBET 3 Oayia

H IIKaJa nmepesoaa 0a/JI0B B OTMETKH

OTmMeTKa

Yucjo 0217108, HEO0OX0AUMOE JJIsI
MOJIy4eHHsI OTMETKHU

« 5» (0TINYHO) 33-35

« 4 (xoporo) 27 - 32

« 3» (yIOBJIETBOPUTEIHHO) 18 - 26
« 2 « (HEYJOBIIETBOPHUTEIBHO ) MeHee 18

OT1Berbl Kk padore «Pa3BuTHE IOHATHS 0 YHCIE»

3ananue Bapwanr 1 Bapwanr 2
1 a) 7,3*10%  6)2,5*%10°; a) 3,7%10"; 6) 5,2*107;
B) 2,4*10™; 1) 7,52*10". B) 42%¥10% 1) 5,27*10°
2 a) 0,8(6); 6) 0,(315). a) 0,(27); 6) 0,(285).
3 -2 -2
4 7 =4-5j Z =4+T7i
14 19 8 34
iy 6) —. —; 6) —.
> V30 9 D1 ) 37
3 1 11
= 6) —. P 0) — .
° V100 Y990 Y 30 ) 80
a) |z,|=10; |z,| =41 a) |z,|=+/34 |z,|=+/65 6)1-
7 0)3 +8i; B)-5-2i; r) -20 + 2i; B) -7 + 12i; r)23-i.
7i.
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Z1=-3+5i
y
; y
21=-1+3i
C
X
> [ R X
8 I I I I —>
vol |y X 5
K 22:4-7i
9 -147,6

Pazgen . Kopuu, crennenu u jgorapugmsl

IIpakTnueckas padora «KopHu, crenenu u jgorapugpmbi»

Al. YrpocTuth BBIpOKEHUE U HAWTH X:
1) 10; 2) -1; 3)-10; 4)0.
A2 .Haiinute KOpEHb ypaBHEHUS
1) 11; 2)1; 3) -10; 4) %

1 BapuanT
lgx=1g8+2Ig5-1g10 -1lg2

log »(3x +1) =3

A3. YKaxuTe NpoMeKyTOK, KOTOPOMY MPUHAJJIEKUT KOPEHb YPAaBHEHUS

logs (4—-x)+logs2=1
1)(-3;-1);2)(0;2);3)[2;3]:4) [

A4. Haiimute cymMy KopHel ypaBHenust |
1)-13; 2)-5; 3)5 4)09.

4;8].
0g, x* = log,(9x — 20)

AS5. Pemnte HepaBeHcTBO logz(4—2x) =1

1) (-0;0,51;2) (=052 ];3) [2;+0);

4)[0,5;+00).

B1. Pemure HepaBenctBo log,(3x+2) = log; (x—1)

1)(1;+o); 2)(-@;—% 1;3)[-1,5; —%]; 4) peleHuit Her.

B2. Pemure Hepasenctro log, (6 —3x) >-1

9

1) (-10; 0 ); 2) (-o0; -10); 3) (-1; 2)

C. Haiizute dYncino LENbIX OTPULATENbHBIX PELICHUI

lg(x+5) < 2-1g2
1) 5; 2)4; 3) 10;

Al. YOopocTuTh BbIpa)KEHHE M HAWTH X:
1) 14; 2) -1; 3)-10; 4)0.

;4) (-0,1;20).
HepaBeHCTBa

4) HU OJTHOTO.

2 BapuaHT
lgx=1g12-1Ig3+ 2lg7 -lgl4
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A2 Haiinure kopeHb ypaBHeHus 10Qs(2x-4) =2
1) 11; 2)145; 3) -10; 4 7.
3

A3. YkaxuTe IpoMexXyTOK, KOTOPOMY IIPUHAUIEKUT KOPEHb YPaBHEHUS

10g0,4 (5 — 2x) — 10g0,4 2=1

1) (-0;-2);2)[-2;1];3) [1;2];4) (25 +o0).
A4. Haitnute cymmy KopHe# ypaBHenus Ig (4x—3) =21g x

1)-2; 2) 4, 3) -4,

4) 2.

AS. Pemnre HepaBenctBo logg (5 — 2x) > 1
1) (-05-1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + o0).

B1. Pemure HepaBeHCTBO log 1 (4x-2) <log 1 (3x +1)

3

3

1)(3;+0); 2)(-00;—% 1;3)[-1,5; —% ]; 4) perieHnii HeT.

B2. Pemure Hepasenctso log, (1-1,4x) <-1

3

1) €0,5; #oo); 2)(-00;—§); 3)(14:2); 4)(057).

C. Haiiiure 4MCIIO LENBIX  penIeHui

HepaBeHcTBa logs (x -2) < 1

1)5; 2)4; 3) 6eckoHeuHO MHOTO; 4) HH OJIHOTO.

Kpurtepun oneHku padoThbl

3aganusa banasr [Ipumeuanue
Al — A5 5 Kaxxnp1it mpaBuibHBIN OTBET 1 Oayn
B1 -B2 4 Kaxxp1it mpaBuibHBINA OTBET 2 Oaiia
C 3 Kaxip1it mpaBuibHBIN OTBET 3 Oayuia

MakcumanbHbIN 6ast 3a padoTy — 12 6a10B

IIIkasna nepeBosa 0aJ1710B B OTMETKHU

OTMeTKa Yucso 62,1710B, HE00X0AMMOE ISl OJYYEHUS OTMETKH
« 5» (OTIMYHO) 12-11
« 4y (xoporo) 10-9
« 3» (YAOBJIETBOPUTEIIHHO) 8-7
« 2 « (HeyAOBJICTBOPUTEIHHO) MeHee 7
OTBeThI
1 Bapuaunr 2 Bapuant
Al [1)10 1) 14
7 2) 14,5
A2 | 4) 3 )

A3 | x =2;[2;3] (3)

x =2,1;(2; + ) (4)

Ad | x1 =4; x, =5, 4+5=9;(4)

x1 =1, x, =3; 1+3=4;(2)

A5 |0;0,5] (1) o0; - 1,5) (1)
Bl |; +o) (1) ), +0) (1)
g |FCCEAO e (w -

Cl |xe (-5;45], x=-4;-3;-2;

1.2

x e (2;7], x=-3;4;5;6; 7. (1)
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Pazgen IIpsiMble M VIOCKOCTH B MIPOCTPAHCTBE
HpaKTI/I‘leCKaH paﬁoTa «HpﬂMLIe U IIJIOCKOCTHU B MIPOCTPAHCTBE».

1 BapuanT

Yposens A.
1.Hanucate 0003HaueHUE NPSIMBIX.
2.Hanucate 0603Ha4€HHE OTPE3KOB.
3.HanucaTts 0003HaUEHHE YIIIOB.
4.Hanucatb 0003Ha4€HHE MIIOCKOCTEN.
5.CKOJBKO TJIOCKOCTEM MOXKHO MPOBECTU YEPE3 OJIHY MPAMYIO?
6.CKOJIBKO TJIOCKOCTEH MOXKHO IIPOBECTH Y€pe3 JIBE MapauiesbHble MpsiMble?
7.CKOJBKO TIIIOCKOCTEH MOYXHO MPOBECTH Yepe3 JBE MEePEeCceKarouecs npsmpie?
8. CKOJIbKO MJIOCKOCTEN MOKHO NMPOBECTH YEPE3 JIBE CKPELIMBAIOLINECS PAMbIE?
9. [lpsiMbie a u ¢ mapaienbHbl MPsIMOH ¢. Kak pacronoskeHsl Mex Iy co00# mpsiMbIe @ U 87
10./IBe mIoCKOCTH MapauiesibHbl 0JTHOM TipsiMoil. [TapanienbHbl T OHU MEXTy cO00#?
11.IImockocth o [l B, o X y= a, B X y= 6 UTo MOXHO CKa3aTh O MPSMBIX d U 67

12.V TpeyrosibHMKa OCHOBaHHUE paBHO 18 cM. UeMy paBHa CpeHssl JIMHUSL TPEYroJIbHUKA?

13.CTOopoHBI OCHOBaHUA Tpaneuuu paBHbl 12cM u 7cm. UeMy paBHA CpeHsIs JIMHUS TPareluu?

14.Y naHHOrO 4eThIPEXyroJbHNKA MPOTUBOIIOJIOKHBIE CTOPOHBI PABHBI U MTapaJUICIbHBI.
Jwuaronamu paBHel 15¢m u 13 cm. SIBisieTcs 1M 4eTBIPEXYTrOIbHUK MPSIMOYTOJIbHUKOM?

Yposens B.

15. Touku K, M, P, T e nexar B OJHOW IJIOCKOCTU. MoryT nu npsimeie KM u PT
nepecekarbesi? OTBET 00OCHOBATH.

16. CxeMaTnyHO M300pa3uTh INIOCKOCTh ¢¢ B BHJIE NapajuiesiorpaMma. BHe ee mocTpouTh
oTpe3ok AB, HE TapayienbHbIN eif. Yepes koHIbl oTpe3ka AB u ero cepeanny M npoBectu
MapajiebHbIE MPsAMbIE, MEPECEKAONINE IIIOCKOCTh ¢ B TOYKaxX A1, By u My. Haittu pyuny
orpeska MM, , eciu A4:= 13 M, BB1="T7 m.

Yposens C.

17. Jlanbl 1Be MmapajijiejbHbIE IJIOCKOCTH W HE JeXallas Mexay HUMH Touka P. JIge
MpsIMBIE, IPOXOIAIIME Yepe3 TOYKY P mepecekaroT OMMKHIO K TOYKe P TUIOCKOCTh B
Toukax Aiu A, a NaJbHIO B TOYKax Bj u By cooTBeTcTBEHHO. Haliiure minHy OTpes3ka
B1B; , ecau A1Ao=6cMm u PA1:A1B1=3:2.

IpakTuyeckas padora «IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE.

2 BapMaHT
Yposens A.
1.Hanucare 0603HaueHHE MIOCKOCTEH.
2.Hanucate 0003HaueHHE MPSIMBbIX.
3.Hanucare 0603HayeHNe yIioB.
4.HazoBuTe OCHOBHBIE (DUTYpHI B IPOCTPAHCTBE.
5.CKOJIBKO TIOCKOCTEH MOYKHO IIPOBECTH Yepe3 TPU TOUKHU?
6.MoryTr 11 mpsiMas M IUIOCKOCTh MMETh JB€ OOIIHEe TOYKH?
7.CKOJIBKO TJIOCKOCTEH MOXKHO IPOBECTH 4Yepe3 NpsSMYI0 U HE JIeKallyl0 Ha Hel Touky?
8. CkoJIbKO MOXKET OBITh OOLIMX TOYEK Yy MPSMOU M IJIOCKOCTH?
9. Bcerma nu yepe3 JBe MapasuielbHbIE MPSMbIE MOXXHO IMPOBECTH IUIOCKOCTH?
10.BepHo 1M, 4TO TUIOCKOCTH TMapajuleibHBI, €CIM MHpsMas, Jiexalas B OJHOW IUIOCKOCTH,
napajuleJibHa JApYro IUIOCKOCTH??
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11.IImockocts @ || B, mpsiMas M JIEKUT B IUIOCKOCTH 0. BepHo mm, 4rto mpsMas M
napajiesibHa TUIOCKocTH [3?

12.V tpeyronpHuka ocHoBaHue paBHo 10 cm. UeMy paBHa CpeHss JIMHUSL TPEYrOJIbHUKA?
13.CropoHsl OCHOBaHUs Tpareuuu paBHbl 13cMm u 4cM. UeMy paBHa cpeaHsisl JIMHUS Tpareuun?
14.BepHO 11, UTO €CiU JIBE€ CTOPOHBI TPEYrOJbHUKA MapajlieibHbl IUIOCKOCTH O, TO U TPEThS
CTOpOHA TPEYroJIbHUKA MapajulebHa IUIOCKOCTH 07

Yposens B.

15. Ilpsmbie EN u KM He nexar B oano# miockoctu. Moryt in npsimele EM u NK
nepecekatbcst OTBET 0OOCHOBATS.

16. CxemaTtuyHO M300pa3UTh MJIOCKOCTh @ B BUJIE MapauiesiorpamMmma. BHe ee noctpouth
otpe3ok AB, He mapamuiensHbIi eil. Uepes koHIbI oTpe3ka AB u ero cepeauny M npoBectu
MapajieabHbIE MPSAMbIE, MEPECEKAIOIINE IIOCKOCTh ¢ B TOYKaxX A1, B1 u M1. Haittn pyiuny
orpeska MM, ecmm A4:=3 ™M, BB1=17 m.

Yposens C.

17. lanbl 1B MapajjieibHbIE IJIOCKOCTH W HE JieKalas MexIy HUMH Touka P. JIse
MpsIMBIE, TPOXOJAIINE Yepe3 TOUKy P mepeceKkaroT ONMKHIO K TOYKe P IUIOCKOCTh B
Toukax A1 u Az, a JAIBbHIO B TOYKax B u By cooTBeTCTBeHHO. HalimuTe mimHy oTpe3ka
Ble , €CIIH A1A2 =10cm u PAl :AlBl =2:3.

Kpurepuu ouenku padoThl

3aganusa banasr IIpumevanue
1-14 14 Kaxxp1it npaBuibHBIN OTBET 1 Oayn
15-16 4 Kaxxp1it mpaBuibHBINA OTBET 2 Oaiia
17 3 Kaxip1ii mpaBuiibHBINA OTBET 3 Oaiia

MakcumanbHbIi 0amt 3a padoty — 21 6aswun

Il kasa nepeBoaa 60aJ1JI0B B OTMETKHU

OTMeTKa Yucso 6215108, HE0OX0AMMOE JISI OJYUYEHHUSI OTMETKHU
« 5» (OTIM4YHO) 21 - 20
« 4y (xopor1o) 19 -17
« 3» (YIOBJIETBOPUTEIHHO) 16 - 15
« 2 « (HEeYAOBIETBOPUTEIHHO) MmeHee 15

OTtBerbl k padorte «IIpsiMbIe U NJIOCKOCTH B POCTPAHCTBEY.

1 Bapuaunr 2 Bapuant
1 AB, ab a, B, (ABC),..
2 AB, CD,.. AB, ab
3 ZABC, £0,a,1, ZABC, £0, 0,1,
4 a, B, (4BC),.. TOYKA, IpsiMasi, INIOCKOCTh
5 HUCKOJIBKO OHY
6 OJIHY HET
7 OJIHY OIHY
8 HHU OJHOU OJIHY, MHOTO, HH OJJTHOM
9 napaieNbHO na
10 M Ja, ¥ HET HET
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1)

11 allb na

12 9 cMm ScMm

13 9,5cm 8,5 cMm

14 HET Ja

15 KM cxpemmBaercs ¢ PT EM cxpenuBaercst ¢ NK
16 10 c™m 10 cm

17 10 c™m 25 cm

Pasnen KomOuHaTopuka

IIpakTnueckas padora «Komonnaropukay.

1 BapuaHt

1.CxonbKuMH crioco0aMu MOYKHO COCTaBUTh PACIMCAHUE OJTHOTO Y4eOHOTO JHS U3 5 pa3iuyHbIX
1) 30 2) 100 3) 120 4) 5

2. B 9«b» knacce 32 yuanuxcs. CKOJIBKUMH CIIOCO0aMU MOXHO ¢(hOpMHUPOBATH KOMaHIy U3 4

YPOKOB?

YEeJIOBEK ISl y4acTUs B MAaTEeMaTUYECKON oJmMmuazae?
1) 128 2) 35960 3) 36 4)46788

3. CKOJBKO CYIIECTBYET PA3TMYHBIX IBY3HAUYHBIX YHUCEII, B 3AITMCH KOTOPBIX MOKHO
WCIIOK30BaTh UQpHI 1, 2, 3, 4, 5, 6, ecniu upbI B YKCIIe TOKHBI OBITH Pa3TMYHBIMU ?

1) 102) 60 3) 20 4) 30
4. Beraucnuts: 6! -5! 1) 600 2) 300 3) 1 4) 1000

1)8 2)9 3)7 4)2
6. bpocaroT Tpu MoHeThl. KakoBa BEpOSITHOCTH TOT0, YTO BBIAAYT JIBA OpJia U OJHA pelKa?
10,1 2) 0,5 3) 0,125 4) 0,625

7B neHexHo-BereBoi Jotepee Ha 1000000 6unetoB passirpeiBactcs 1200 BemeBbix u 800

5. PemuTh OTHOCHUTEJIBHO N ypaBHEHHUE: Ppip /Pn=12

JCHCKHBIX BbIHFpBIH.IefI. Kaxoga BCPOATHOCTD BLII/IrpLIHIa?

0,02 2) 0,00012 3) 0,0008 4) 0,002

IIpakTuyeckas padora «KomOMHaTopukay.

2 BapHaHT

1.CKOJBKO pa3IUYHbIX NATHU3HAYHBIX YMCET MOKHO COCTaBUTh U3 tudp 1, 2, 3, 4, 57
1) 100 2) 30 3)5 4) 120

2. Umerotrcs NMOMUIOPEI, Or'ypHbl, JIYK. CKOIIBKO PAa3JINYHBIX CAJIAaTOB MOKHO NPUT'OTOBUTHL, CCIIN
B Ka)XJIBIM canaTt JOJDKHO BXOJUTH 2 Pa3IMYHbIX BUA OBOMCﬁ?

1)3 2)6 3)2 4)1
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3. CkonbkuMHU crioco0amu 3 9 yueOHBIX MPEMETOB MOKHO COCTaBUTH PACIHCaHUE YUEOHOTO
JHS U3 6 pa3IM4HbIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
4. Beryucnure: 6!+ 4!
1)544 2) 103) 304) 744

5. Pemnth oTHOCHTENBHO N ypaBHeHue :1/ Pna= 20/ Php,  1)2 2)4 3) 12 4)7

6. bpocatoT n1Ba urpanbHbIX KyOnka. KakoBa BeposSTHOCTB TOTO, YTO BBIIAIYT JIBE YETHBIC
uupps1?

1) 0,25 2)0,0625 3) 0,5 4) 0,125

7". B KOp3HHE JeKAT IPHObI, Cper KOTOphIX 10% 6ermsix i 40% pookix. KakoBa BepOsSTHOCTD
TOT0, YTO BHIOPAHHBIN I'pUO OEIBbIA WM PHIKUIL?

1)0,5 2) 0,4 3)0,04 4)0,8

Kpurtepun onenku

OtMeTKa «3» «4» «5»
| vacTb 4 3amanus 4 3amanus 4 3amanus
Il 4gacte 1 3amanue 2 3amaHus

3a BEpHO BBITIOJHEHHOE 3aJ]JaHre 7 YYEHHK MOJy4aeT
JOTIOTHUTEIBHYIO OTMETKY

OTtBeTnl
Bapuanr 1
Ne 3aganus 1 2 3 4 5 6 7
Ne oTBeta 3 2 4 1 4 3 4
Bapuanr 2
Ne 3apanus 1 2 3 4 5 6 7
Ne oTBera 4 1 2 4 4 1 1

Paznen KoopamHaTrsl M BeKTOPBI
IIpakTnueckas padora «KoopauHaThI H BEKTOPBD».

1 BapuanT
Yposens A.
3anoJHUTE NMPOMYCKH.
1. BekTopoM Ha IJIOCKOCTH Ha3bIBAETCA ...

2. Bekrop uzo0paxaercs ...
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3. Monynem BeKTOpa Ha3bIBAaeTCA ...

4. JIBa BeKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS IPOTUBOIOJIOKHO HAIIPABJIEHHBIMHU, €CIIH ...
5. Ilpu yMHOKE€HHMH BEKTOPA HA YUCIIO ...

6. /IBa BeKTOpa CUUTAIOTCS PaBHBIMHU, €CIIH ...

7.HysieBol BEKTOpP KOJUIMHEAPEH ........ BEKTODY.

Yposens B.
8. Haiinute koopauHaThl BEKTOpa o eom A(5;-1;3) m B(2:-2;4).

9.J1aHbI BEKTOPBI 2 {312} n—>{1;4 -3} HaI\/'II[I/ITe‘ﬁ_ —>‘.

10.Janbr Touku A (0;0;2) uB (1;1;-2). Ha ocu OV naitnute Touky M ( 0;y; 0),
paBHOymanéuuyo oT Touyek A u B. Touka O — Hayano KoopaAuHAT.
Yposens C.

11. SBnsrOTCS M BEKTOPBI 2 H E KOLTUHedDHBIMU  ecom A(5;-1:3) , B(2;-2:4), C(3;1; -
2),E(6:1;1)?

2 BapuaHT

Yposens A.

3ano/HUTE NMPOIYCKH.
1. BekTOopoM B IpOCTPAHCTBE HA3BIBAETCH ...

. Bextop o6o3navaercs ...

. JImMHOM BeKTOpa Ha3bIBAETCA ...

2
3
4. JIBa BeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HAIIPABJICHHBIMH, €CIIH ...
5. st Toro, 94TOOBI CIIOXKHUTH JIBa BEKTOPA, HY)KHO ...

6. HyneBbIM BEKTOPOM Ha3bIBAECTCH ...

7. J1Ba BeKTOpa HA3bIBAIOTCS KOJUTMHEAPHBIMHU, €CIIH ...

Yposens B.
8.HaiimuTe KOOpAMHATEI BEKTOpa e C(6;3;-2) u D(2;4;-5).

9.Jlanbl Bextopel — {5; —1; 2} u 7 {3;2; -4} Haﬁz[HTe‘—>_ ﬁ‘
10. Maubr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ waiiaure touky M ( 0; 0; z),

paBHOyHanéHHyr0  oT Touek A u B. Touka O — Hauano KoopauHaT.

Yposens C.
11. SBsttoTcs M BeKTOpBI 7 M ﬁ ROLIUREAPRBIMU ecin C(5;-1;3) \M(2;-2;4), A(1;-2;3)m
B(-5;-4;5)?

Kpurepun onenkn

3amaHus bamel IIpumeuanue
1-7 7 Kaxaplit mpaBmIIbHBI 0TBET 1 Oann
8-10 6 Kaxpiii mpaBuiIbHBI 0TBET 2 Gasuia
11 3 Kaxnpiii mpaBuiIbHBI OTBET 3 Oaina

MaxkcumanbHbIi 0an 3a padoty — 16 0ajiioB
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IIIkana nepeBoaa 0a/1710B B OTMETKHU

OtMmeTka YucJio 6217108, He00X0AUMOe /ISl IOJTYy4YeHUs OTMETKH
« 5» (0TJINYHO) 16 - 15
« 4» (xopomio) 14 - 13
« 3» (yIOBJIETBOPUTEIHHO) 12 - 10
« 2 « (HEYJOBJICTBOPHUTEIBHO) meHee 10
OTBeThI
1 Bapuanr 2 Bapuant

1 HaIIPaBJICHHBIN OTPE30K HaIIPaBJICHHBIN OTPE30K

2 a,— a,—

3 JUTMHA BEKTOpa JUTMHA OTpe3Ka

KOJUTMHEApHbI W WX HAIpaBJICHUS HE UX HalpaBJICHUS COBIA/IAIOT
4 p P P
COBIIAJIAIOT
g |HaOTO YHCI0 YMHOKAIOTCS KOOPMHATHI CJIOKUTH X KOOPIMHATHI
BEKTOpa
OHH COHAIPABJICHBI W UX JJTUHBI BEKTOp, Y KOTOPOTO HAYaJI0 ¥ KOHEI
6 p P,y p
paBHBI COBMAJIAIOT
7 Tr000MYy OHU JIe)KaT Ha TapaUIeIbHBIX HITH Ha OJTHON
PAMOi

8 AB={-3-11} CD={-4;1,-3}

9 |20 -c={5-2-1}[20 ~¢]=V30 a-2b ={~1,-5;10} a —2b|=126

10 M (0; 1; 0) M (0; 0; -1)

11 HE KOJUTMHEApHBI KOJUTMHEAPHBI

Paznes (OCHOBBI TPUTOHOMETPHH

IIpakTnyeckasi padbora «OCHOBbI TPUTOHOMETPHUI.
1 BapuanT

Al. Beruucnure: Sin 30°

1)0,5;

2) 1, 3)@:

)2

11
A2. Ha xaxoM u3 ueprexeii n306paxén rpaux Gpynxuun y = COS(X + E)

N N N N
\ \ \ N
—35n 2 725::/711 -1fn n 435::/10 0.fn n 1.:(/2:: 2En SN :u/
)4 )4 )4 )4
Puc 1

o+

Eyrd
vl
5

Puc 2
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f:)
N
é
B
)
(.

L

Puc 3 Puc 4

A3.Haiinute 3Hauenue Beipakenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

1)4; 2) -4 3)6; 4) 42
A 4. YupocTute, HCTIONB3Ys (OPMYIIbI PUBEICHUS: cos(m-a)-coS(27m-a)+C0oS%al
1) 2cos?a;  2)1; 3)0; 4)2sina.

AS. Tloctpoiite rpaduk ¢GyHKImMH Y = 3SiNX
u o0yacTh 3HAYEHUN (QYHKIHU.
A6. Orpesienute 3HaK Beipakenus: Sinl110°-cos 110°

U YKaXuTe 00JIacTh OMNpeeNeHUs

1) +; 2)-; 3)0; 4) HeT BEpHOTO OTBETA.

B. TIlo 3aganHOMY 3HaYEHUIO TPUTOHOMETPUICCKON (DYHKITNU, HAWIUTE 3HAUYCHUE

. T
ctg a, ecnm sin 0=0,8 u E< o <T.

C. Jloxaxute TOXICCTBO:

2sin® o
> — =t92a
tgox - (COS® ¢ —sIin® «)
2 BapMaHT
Al. Beruucnure: cos 30°
1)0,5; 2) 1; S)E; 4)£ :
2 2
7
A2. Ha kakoM 13 uepreskeil n306paxén rpaduk ¢pyuxuun y= COS(X — E)
P\ N AY N
\ \ \ \ ;LA N A\ A
n —3kn Afn 72511/71: —-1f5n Yn 43511/0 ofn W 111/2:1 2.fx 3 11/ f“( —apn _“\\25‘"_/‘( -lpR —ﬂ\QM}/ 0.5 ln\nj
)4 )’ )4 )4
Puc 1

Puc 2




/1 /1
m —afsn \{_—ny,—'n —tfsn \{-——os}/f' obx \kl.

Puc 3

Puc 4

A3.Haiinute 3HaueHue BeipakeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2) — 4, 3)6;

4) 42

. V4
A 4. YupocTute, UCTIONB3YS (hOPMYJIIbI IPUBEIACHUS: sin (n-oc)-COS(E - a)+Cos%al

1) 2cos?a;  2)1;

AS. Tloctpoiite rpapuk ¢yHkuuu y = 1 + COSX

3)0; 4)2sin’q.

H YKAXUTC 001acTh OMpCACIICHUA U

0
MHOJKE€CTBO 3HAYCHUH (DYHKIUH.
A6. Onpenienute 3HaK Beipaxenus: Sinl100°- cos 100°.
1)+; 2) -; 3)0; 4)HET BEpHOTO OTBETA.
B. [Ilo 3agmanHOMY 3HAUYEHHIO TPUTOHOMETPUUECKOU (PYHKIIMH, HaWauTe 3HaueHue tg o,
V4
ecim CoS o= 0,8 u E< a<T
C. Jlokaxurte TOXKIECTBO:
2cos’ o -tgo
- 2 2 =- thOL
SIN" & —COS™ ¢
Kpurepun ouenku
3agaHusg bamel [Tpumeuanue
Al — A6 6 Kaxxp1it mpaBuibHBIN OTBET 1 Oasin
B 2 Kax1ip1it mpaBuiIbHBINA OTBET 2 Oayuia
C 3 Kaxip1ii mpaBuiIbHBINA OTBET 3 Oaiia
MaxkcumanbHbli 6amt 3a padoty — 11 6ansioB

IIIkana nepeBoaa 0a/1710B B OTMETKH

OTMeTKka

Yucio 621108, He0OX0AUMOE ISl OJTYYEHHSI OTMETKH

« 5» (0TIM4HO) 11-10
« 4» (xoporo) 9-8
« 3» (y1IOBJIETBOPUTEIHHO) 7-6
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 6

OTBeThI
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1 Bapuaunr 2 Bapuant
Al 1) 0,5 3 ﬁ
2

A2 | puc 4 puc 2
A3 |1)4 3) 6
A4 |3)0 2)1
A5 |ye[-3;3] € [0; 2]
A6

3 3

4 4

Wcnonb3yem dopMyibl TBOWHOTO yria Wcnonb3yem dhopmMyibl TBOWHOTO yria

Pazgen ®yHKUUU M rpapUKH

IIpakTHyeckass padora « PyHKUUM U rpaGuKm».

1 BapuanT
Al. Kakoii u3 rpadukoB, n300paXeHHBIX Ha pucyHKax 1) —4) 3amaer pyHKIUU

1)

A o
3 8
¥ y‘L
W' <
A) ). B) 2). B) 3). T) 4).

A2. Haiinute obnacts onpeaeneHus pyHkuuun Yy =~/4x—-1

A) X>2; b) x<2; B) XZ%;F) x <2.
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A3.Tlo rpaduxky  ¢yukouu Yy = f(X) 7
YKQKUTE 5 //
a) 005acTh onpenencHus PyHKINN; N
0) Hynu QyHKIUU; o1 \
B) IIPOMEXKYTKH  TIOCTOSIHHOTO  3HaKa / 1 \
byHKIUY; 4 B/ 1 1 2 3 N3
r) TOYKK MaKCUMymMa ¥ MHHHMYyMa
byHKIWH; -
1) IPOMEXKYTKA MOHOTOHHOCTH; 5
€) HanOoJIbIIICe " HauMEHBIIIEe

3HaueHus (PyHKIUY;
) 0051aCTh 3HAUEHUN (DYHKIIUHU.
A4.Cpenu 3ajaHHBIX PYHKIUN YKaKUTE

YETHBIC .
1) y:2X2; 2) y=\/;; 3) y=5x;
A) Hu3); Bb) 1) B) 3).

2x+1
x(x-1)

B. Haiinure oOnacte onpenenenus GyHKIUH Y =

C. Ilocrpoiite rpaduk GpyHKIMH Y = X —4x +3 u YKaXKUTE €€ CBOMCTBA.

2 BapuMaHT
Al. Kakoii u3 rpaduxoB, n300paxeHHBIX Ha pUCYHKaX 1) — 4), 3amaeT GyHKIHIO?

¥
B ¥ A/ 2

AN

SR o

>

X

\
/

A) ). B) 2). B) 3). I) 4).

1
A2. Haiinute 06macTh onpeaeneHust QyHKIUU Y =
/9 -3x

A) x>3; b) x<3; B) x>3; I x<1/3.
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. To rpaduxy dyrkiwm y = f(X) ykaxwure: Y
a) oOmacTh onpeneneHust GpyHKIUu;
0) Hynu YHKIUY;

B) IPOMEXYTKH IIOCTOSIHHOTO 3HaKa

GbyHKINY;

') TOYKH MaKCUMyMa U MHHUMYMa
GbyHKIIY; )

1) IPOMEKYTKA MOHOTOHHOCTH; \

¢) HanOoJIpIIIee M HAUMEHBIIICE \
3HA4YeHUs PYHKIUH;

) o0acTh 3HaUCHUH (HYHKIINH.

[ ol N O ¢ VR N )

A4. Cpenu 3a1aHHBIX QYHKIMM YKaXKUTE HEUYETHBIE.

1) y=2x5 2) y=§; 3) y=>5x.
A) 1)u3); b) 2); B) 2)u 3); I 3).
2
B. Haiigure obnacts onpenenenus QyHKIUN Y = x2()-(|_ X5) .

C. Ilocrpoiite rpaduk GyHKIUN Y = X—2x+1m YKaXXUTE €€ CBOMCTBA.

Kpurepumn onenku

Samanus banaer [Ipumeuanue
Al - A4 10 Kaxnp1it npaBuibHBIN OTBET 1 Oayn
B 2 Kaxxp1it mpaBuibHBIN OTBET 2 Oasuia
C 3 Kaxxp1it mpaBuiIbHBINA OTBET 3 Oaiia

MakcumanbHbIN 6ast 3a padoTy — 15 6an0B

Il kasa nepeBoaa 60aJ1JI0B B OTMETKHU

OTMeTKa Yucsio 62,1710B, HE00X0AMMOE ISl OJYUYEHUS OTMETKH
« 5» (OTIMYHO) 15-14
« 4y (xoporo) 13-12
« 3» (YIOBIETBOPUTEIHHO) 11-10
« 2 « (HEeYIOBIIETBOPUTENHHO) menee 10
OTBeThI
1 Bapuanr 2 Bapuant
Al |B)3 A)l
<
A2 |B)x> % B) x<3
a) Xe[—3;5]; 0)-2; 4;8) y> 0 npu a) Xe[—3;4]; 0)-2; 1;8) y> 0 npu
Xe(—2;4); y <0 npu Xe[—3; 2)u(4;5]; Xe[—3;—2)u(1; 4]; y <0 npu Xe(—2;1);
A3 | D)xmax = 0,2; Xmin =1; 1) ) npu T)Xmax = 2; Xmin = - 1; 1) & ) npu
e[—S;O]u[ZL' 2];(1) i«npn Xe[—l;2]u[3;4];(b J«HpI/I
xeloa]u[2;5]; xe[-3-1]u(2;3];
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©) Yuans = 0 ¥ wan = - 1; ©) Yuans = 23 Y wan = - 3;
x) ye[—1;6]; K) ye[—3;2];
A4 | B)1 B) 2)u 3)
B |x=#0;x#1; xz0;x#5;
y=xX—4x+3=(x—-2)°-1 y=X —2x+1=(x—1)°
1)xe R; 2) ye[—1;+oo];3) GbyHKIMsA 1)xe R; 2) ye[—0;+oo];3) byHKIUSA
obmero Buaa; 4) y > 0 pu obmiero Buaa; 4) y > 0 mpu BcexX x KpoMe
¢ xe&(=o0;1)U(3;+0); y < 0 npu 1;5) 0 T npu xell; +o);
Xe(l;3);5)(b 0 npu Xe[2;+oo); i) 0} J«Hpn Xe(—oo;l];
i«npn Xe(—oo;Z];

Pazgesn MHOrorpaHHMKHU M KpyIJible TeJa

1 BapuanT
Yposens A.

Al. Kakoii He MOXeT ObITh TTpu3Ma’?

A. Ilpsmoii; b. Haknonnoit;  B. [IpaBuibHOI; I'. Yceuennoii.
A2. Kakas ¢dopmyna ucronb3yercs JUid BbIUMCIEHUS oObeMa mpu3Mbl, rae R — paguyc
ocHoBauwus, H — BrIcoTA:

A.%SOCHH; B. 7R2H ; B.S, H: r.%H[wsl " ssl).
A3. HazoBure, kakas Gurypa He SBISICTCS TPABHIBHBIM MHOTOTPAaHHUKOM.

A. Ky0; b. lonekasnp; B. Oxkrasup; I'. ITapannenenunen.
A4. PeGpo ky0Oa paBHO 2 cM. Beraucimre cymMmmy JUTHH Beex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. ITnomazp rpanu KyGa pasHa 16 cm? . Berancimre ero o6bsem.

A. 24 em®; b.48 cm’; B. 56 cm®; I.64cm°.

A6. CymecTByeT JIM MpU3Ma, Y KOTOPOM TOJIBKO OJHO OOKOBOE PeOpo NEpHeHAMKYJISIPHO
OCHOBAaHHUIO?

A. Jla; b. Her.

Yposens B.

B7. U3 Bepmmnabl B kBaapara ABCD co cropoHoli 6 CcM K €ro IUIOCKOCTH IIPOBEAEH
nepnenaukynsap BK. Haiigute o0vém mupamuapl, ecniu AK =10 cwm.
B8. OcHoBaHueM mnpu3Mbl SBISETCA NPSAMOYTOJbHBIM TPEYrOJbHUK C OCTPBIM YIJIOM 60° u
KareToM,  MpHIIeXallUM K 3TOMY Yriay, paBHbIM 9 cwm. Beicora mpusmbel paBHa 10 cm.
Haitigure:
a) 00bEM TPU3MBI;
0) roIaab MOJHOW MOBEPXHOCTH MPHU3MBIL.

Yposens C.

C9. Haiimute 00beM MHOTOIpaHHHKA, H300pa’KEHHOTO Ha PUCYHKE
(Bce MBYyrpaHHBIE yIJIbl MHOTOTPAHHHUKA MPSMBIE). 3
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2 BapuaHT

YpoBenn A.
Al. IIpssMoyroapHbIN Napauieaenunes] — 3To
A. Iupamua; b. ITpu3ma; B. Oxrasup; I'. Terpasnp.
A2. O6beM nupaMuIsl onpesesnsiercs mo dpopmyse, rae S,,, - IIomaap ocHoBaHus, H — BeicoTa
R — paguyc.
1 1 _» 2 >
A =S, H; b. —7R“H; B.S,..H; I —zR“H .
3 3 3
A3. Anodema — 310
A. O6pazyromias munuHapa; b, Beicota koHyca; B. Bricota 60k0BOi#1 rpanu

nupamuael; [, BeicoTa yceueHHOTO KOHYCA.
A4. V3mepeHns npsiMOyroJIbHOTO Napajuiesienunena paBHbl 2 ¢M, 3 ¢M 1 5 cM. Berunciute ero

00BEM.
A. 30 cM3; B. 15 em?;

B. 2OCM2; .25 cm?.

AS. PeOpo kyb6a paBHO 2 cM. BerunciuTe miomniajb NOBEPXHOCTH Ky0a.

A. 12 em?; B. 24 cm?; B. 16 cm?; .18 cm?.
A6. CymectByeT 1 npu3ma, umetromas 20 pedep?
A. Jla; b. Her.
Yposens B.
B7. OcHoBaHue mNpsMON TPU3MBI - MNPSIMOYIOJBHBIA TPEYrOJBHUK C KaTeToOM S5 CM U

runoTeHy3o 13 cm. Beicota nmpusmer paBHa 10 cMm. Haiimute 00BEM mpHU3MBI.

B8. B nmpaBuibHON 4YeTHIPEXYTrOapHON MHpaMuae OOKOBbIE TpaHW HAKIOHEHBI K
0 o
IJIOCKOCTH OCHOBaHusA moj yriom 30, a ocHoBaHue paBHO 6 cM. Haiinure:

a) 00BEM THMPAMHUJIBL;

0) romaab MOJHOW MOBEPXHOCTH MHUPAMUIIBI. '

Yposens C.
C9. Haiimute 06beM MHOTOTpaHHUKA, H300pa)KEHHOTO Ha PUCYHKE

(Bce IBYrpaHHbBIC YIJIbI IPSIMbIE).

2

Kpurepun onenkn

3agaHus bamnel [Ipumeuanne
Al — A6 6 Kaxp1it npaBuibHBINA OTBET 1 Oasin
B7,B8,C9 9 Kaxaplii mpaBmIIbHBIN OTBET 3 Oasia
MaxkcumanbHbIi 0ani 3a padoty — 15 0aj1oB

IIIkana nepeBoaa 0a/1710B B OTMETKH

OTMeTKka

Yucio 621108, He0OX0AUMOE ISl OJTYYEHHSI OTMETKH

« 5» (oTIM4HO) 15-14
« 4» (xoporo) 13-12
« 3» (yIOBJIIETBOPUTEIHHO) 11-10
« 2 « (HEYJOBJIETBOPUTENBHO) meHee 10
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OTBeThI

1 Bapuaunr 2 Bapuant

Al

A2

A3

o |w|® o

A4

AS

QO |41 |w |H

A6 0

B7 300 cM®

B8 |3cm’; 6)1714/3 +270 ov?; /3 cm®; 6) 244/3 + 36 cm;

C9

Pa3nea Hauana MmaTeMaTH4YeCKOro aHAJIN3a

IIpakTuyeckas padora
1 BapuanT
Yposens A.
Al. Haiture  *(4), ecou f(x) = 4+/x —5.
1) 3; 2)2;  3)-1; 4) 1.
A2. YkaxuTe npon3BoaHyro QyHKmuu ¢(X)=X" +COSX.

3 3
1) 2x+sinx; 2) 2x-sinx; 3) X?+sinx; 4) X?— sinx.

N X .
A3. YpaBHeHue KacaTeabHON K rpaduky GyHKIuU Y= B TOYKE C a0CIMCCOM Xg = -3

HUMCCT BUA:

1) y=7x+13; 2) y=7x+15;  3) y=-T7x+15; 4) y=-7x+13.

A4. Teno ABMXETCS TO MPSMOU TaK, YTO PACCTOSIHKME S (B METpax) OT HEro J0 Touku B aroit
npsAMOii M3MeHsieTcs 110 3akoHy S(t)=3t” —12t+7 (t—BpeMs aBIKeHHUS B ceKyHaax). Uepes

CKOJIBKO CCKYH/ IIOCJIC HadaJla ABMKCHUA MIHOBCHHAA CKOPOCTH TEJIa 6y,I[€T paBHa 72 M/C.
1)16;  2)15;  3)14; 4) 13.

Yposensn B.
B5. Ha pucynke n3o0paxén rpaduk mpou3BoaHON HekoTtopour (ynkiuu Y= f(X),
3aanHoi Ha poMexyTke ( - 3; 3). Ckosbko Touek Makcumyma umeeT pyukius f (X) Ha arom
MIPOMEXYTKE?

B6. Haiinure yrioBoil koadduuueHT kacaTeabHON K rpaduky (yHKIUU
y=x"—-2x"+3x-13 Broure x,=-1.
B7.Haitmre npomssommbie pymkmmit:  a) f(x)=(7x+4); 6 y=3e> +2sinx.
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Yposens C.
o 2
C8. Haiimute CyMMy TAaHI€HCOB YIJIOB HAKJIOHA KacaTelbHBIX K mapabone Y =X —9 B
TOUKaX IMepeceueHus] mapabojbl ¢ OChIO abcuucc.

2 BapuaHT
Yposens A.
Al. Haiizure f *(16), ecau f(x) = 8+/x —3.
1) 3; 2)2; 3)-1; 4) 1.
A2. Yxaxure npousBoanylo dyaxmun g(X)=x" —sinx.

3 3
1) 2Xx+C0SX; 2) 2x—cosx;  3) X?+cosx; 4) X?— COSX .

X
A3. YpaBHeHuE KacaTeabHON K rpaduky QyHKIUU Y= >
X+

B TOYKE C a0CIMccoi xp = -3

UMeeT BUJL:
1) y=—5x+23; 2) y=—5x+21; 3) y=5x+23; 4) y=5x+21.
A4. Teno ABMXKETCSA MO NMPSMOU TaK, YTO PACCTOSIHUE OT HAYAJIBHOW TOYKM HW3MEHSETCS IO
3aKOHY S(t)=t+0,4t*> —6 (m), rae t —Bpems mBHWKeHHs B ceKyHmaax. Haifnure ckopocTs

Tena 4epe3 10 cekyHn mocie Havyayla JBHKEHUSA .
1) 10; 2)9; 3)8; 4.
Yposens B.
B5. Ha pucynke u300paxéH rpaduk Mpou3BOAHON HekoTopoit ¢yHkimu Y= f(X),
3aJaHHON Ha mpoMexyTKe ( - 2; 2). CKOJIbKO ToYek MuHuMymMa umeeT Gyuknus f (X) Ha sTOM
MPOMEKYTKE?

N e ]

Ertfiseieeces

B6. Haiimure yriioBoii ko3(hdUIMEHT KacaTeJIbHOM, MPOBEACHHONW K Tpaduky
dyuxumn y = X° 4+ 2X* + xX°* +1 B Touke X, =1.
B7.Haiigute npousBoaHble QyHKUUN : a) f(x) = (4X + 7)3; 6) Yy =X-1g3X.

Yposens C.
“ 2
C8. Haiimure cymMmy yrIoBbIX Ko3((HIMEHTOB KacaTelbHBIX K mapabone Y =X —4 B
TOYKaX MEepeceueHus IMapadoJibl ¢ OChIO a0CITUCC.

Kpurepun onenku

3amaHus bamel IIpumeuanue
Al - A4 4 Kaxapiii mpaBuIIbHBIN 0TBET 1 Oann
B5-B7 6 Kaxnpiii mpaBuIIbHBIN OTBET 2 Oasuia
C8 3 Kaxpiii mpaBuibHBI 0TBET 3 Oanna

MaxkcumanbHbIi 0am 3a paboty — 13 6an10B

33




IIIkana nepeBoaa 0a/1710B B OTMETKHU

OtMmeTka YucJi0 62,1710, He00X0AUMOe [IJIsl IOJTYy4YeHHs OTMETKH
« 5» (0TIMYHO) 13-12
« 4» (xopomio) 11-10
« 3» (yIOBJIETBOPUTEIHHO) 9-8
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 8
OTBeThI
1 Bapuanr 2 Bapuant

Al |1(4) 1(4)

A2 | 2x—sinx (2) 2x — COSX (2)

A3 |y=7x+15(2) y =5x + 21 (4)

A4 |t=14c(3) V(10) =9 m/c (2)

B5 |1 Touka, Xxmax =1,8 A, Xmin=0

B6 | k= -Z 5 k=16

, X
B7 x +4)"; 0)9e™ + 2cosx 2) 12(4x + 7)% 6) tg3x + :
cos” 3Xx
C8 |tga,=6+(-6)=0 tgo, =4+ (-4)=0

Pazaen MHTerpaJ u ero npumMeHeHue

IIpakTuyeckas padora
1 BapuanT
Yposens A.

Al. . Belunucnure HMHTErpal:

a) j'(3x2 + X —

2

6)'[

1

dx
X3

4)dx;

A2. lna dyaxuuu f(X) = 3sin X HaiiguTe: @) MHOKECTBO BCEX IMEPBOOOPA3HBIX;

7w

0) mepBooOpasHyto, rpaduK KOTOPOM MPOXOJUT  uepe3 Touky M ( E ;0)

A3. BeruucnuTe, c/ienaB npeaBapuTeIbHO PUCYHOK, IUIOMAAb (DUTYphI, OTPAaHHYCHHOM
muHusmu: ¥y =0,5 xz, y=0,x=2,x=0.
A4, Jlokaxure, uto GyHkius F siBusercs mepBooOpasHoit maus ¢yHkuun f(X) Ha

IIPOMCIKYTKE

(-o0;+w), ecmn F(x) =x°—4,

f(x) = 32

Yposens B

3
BS. Beruucnure unrerpan I[XZ + (X - 3)2] dx
0

Yposens C.

C6. Haiiyure mmomams (GUrypsl, OrpaHHYEHHOH MMHHAME y = 6x —x° u y = 2x.
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Al.

a) _zf(4x3—x+5)dx;6) J.
1 —22

A2. [Tna yakumu f(X) = 2c0S X Haitmure:

2 BapuaHT
YpoBenn A.

. Berunciiure uHTErpa:

d x
X3

a) MHOYKECTBO BCEX IIEPBOOOpA3HBIX;

3

0) nmepBooOpa3Hyro, rpadK KOTOPOW MPOXOJHUT  dYepe3 TOouky M ( 5 ;0)

A3. Boluncnure, cienaB mpeBapUTENbHO PUCYHOK, IUIONIaAb (DUIYpbI, OTpaHUYEHHON

JIMHUSAMH

y:2x2,y20,x:3,x20.

A4, Jlokaxwure, uto GyHKus F sBasercs mnepBooOpasnoit mns ¢yaknuu f(X) Ha

npoMexyTke (- oo ;+o), ecmm F(x) = 2x— x4,  f(X) = 2 - 2x.
Yposens B
3
B5. Boluuciute unTerpai j [X2 +(1- X)Z] dx
0
Yposens C
C6. Haiimute turomanp GUTypel, OTPAaHUYCHHOW JIMHUSAMHU ) = - 6x —xX*u y= -2x

Kpurepun onenku

3aganusa banaer [Ipumeuanue
Al - A4 6 Kaxnp1it npaBuibHBIN OTBET 1 Oayn
B5 2 Kaxxp1it mpaBuibHBINA OTBET 2 Oaiia
C6 3 Kaxxp1it mpaBuiibHBINA OTBET 3 Oaiia

MakcumanbHbIi 0asmt 3a padoty — 11 6aJuioB

IlIkasna nepeBoaa 0aJ1J10B B OTMETKHU

OTMeTKa Yucso 6a,1710B, HE00X0AMMOE ISl OJYYEHUS OTMETKH
« 5» (OTIMYHO) 11-10
« 4y (xoporo) 9-8
« 3» (YIOBJIETBOPHUTEIHHO) 7-6
« 2 « (HEeYIOBIICTBOPUTEIHHO) MeHee 6
OTBeTHI
1 Bapuaunr 2 Bapuant
Al {0450 185:5) -
A2 g) F(x) = - 3cosx + C ; 6)F(x) = - 3cosx + | q) F(x) = 2sinx + C ; 6)F(X) = 2sinx - +/3 .
Sgur = 18 kB.CII.
A3 | Sgur = %KB.GI{. b Kol
A4 | F(X) sBastercst mepoobpasuoit s f (X) | F(X) siBnsercs nepBoobpasnoii aist f (X)
B5 |18
2 2
C6 10§KB.6)1. Sepur = 105 KB.€JI.
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Pa3gen DiieMeHTHI TEOPUU BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU

IIpakTHyeckas padora
1 BapuanT
YpoBenn A.
Al. JIns KaXJI0TO U3 OMMCAHHBIX COOBITHIA OTIPENIENINTE, KAKIM OHO SIBIISICTCS: HEBO3MOXKHBIM,
JOCTOBEPHBIM HMJIH CITyd9aiHBIM:
1) 3aBTpa OyzeT xopolas noroJa;
2) B sHBape B rOpoJi€ MOMAET CHET;
3) B 12 yacoB B ropoJie UJIET 10K/1b, a uepe3 24 yaca Oy/eT CBETUTh COJIHIIE;
4) Ha IeHb POXKJICHUS BaM MOJIAPAT TOBOPSIIETO KPOKOINUIIA;
5) Kpyrias OTIIMYHULA TTOJTYIHUT JBOUKY;
6) KaMeHb, OpOILIEHHBIN B BOJY YTOHET.
A2. Onpenenurte MOy, cpeaHee aprupmMeTnyeckoe u pazmax psana: 5, 6, 11, 11, — 1.
A3. KakoBa BEpOSTHOCTh TOTO, YTO 33yMaHHOE JIBy3HAYHOE YMCIIO JEIUTCS Ha 3 WIN JACTUTCS
Ha 2? Omnpenenute BUA COOBITHS.
a) CJI0KEHUE COOBITUH; 0) mpousBeieHue COOBITUH.

A4, Berauciure Cg -C§ —Cs -Cf.

AS. Ha cron OpocaioT J1Ba UrpajibHBIX TeTpadzapa (cepblii U Oenblil), HAa TpaHAX KaXJ0ro U3
KOTOpPBIX TOYKaMHU 0003HauyeHbl yucia oT 1 g0 4. CKOJBKO DPA3IUYHBIX Map YHUCET MOXKET
MOSIBUTHCS Ha FPAHSX 3TUX TETPA3POB, COMPUKACAIOUINXCS C TTOBEPXHOCTHIO CTOJA?

A6. 13 10 nepBbIX HaTYpaJdbHBIX YKCEN Cy4ailHO BbIOMpatoTcs 2 yucna. Berancnure
BEPOATHOCTH

CIIEYIOIIUX COOBITHIA:

a) OJTHO M3 BEIOPAHHBIX YKCeN — IBOMKa; 0) 00a 4uMciia HeUYeTHBIE.

Yposens B.

B7. B Opurane 4 xeHnuubl U 3 My>kunHbl. Cpeay WieHOB Opuraapl pa3bIirpbIiBalOTCs 4 Ouiera B
teatp. KakoBa BepoOsSTHOCTH TOTO, UTO cpeau obianaTenell OUIETOB OKaKeTCs 2 KEHILUHBI U 2
MYXYUHBI?

B8. Ha kaxmoii kapTouke HamwcaHa ojgHa u3 OyKB K, J, M, H, O, I. UeTbIpe KapTOUKH Hayraja
BBIKJIA/IBIBAIOT OJIHY 3a ApYyroi B psiji. KakoBa BEpOATHOCTb, YTO IIPU BBIKIIAABIBAHUN MOTYYUTCS
CJIOBO «KJIOTI»?

Yposens C.
C9. Haiinure BepOATHOCTH TOTO, YTO CIIy4allHBIM 00pa30M BIOpaHHOE ABY3HAYHOE YMCIIO MPU
nexenud Ha 11 maer B octatke 10.

2 BapMaHT
Yposens A.
Al. JIns KaXJI0T0 U3 OMUCAHHBIX COOBITHI ONpeNieNInTe, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM,

JOCTOBEPHBIM HIIU CITy4alHbIM:
1) BBI BBIXOJIUTE HA YAUILY, @ HABCTPEUY UAET CIIOH;
2) Bac mpuriacsT aeTeTh Ha JIyHy;
3) yepenaxa HAy4YUTCSI TOBOPUTH;
4) BBITIQJIET KEINTHIA CHET;
5) BBl HE BBIUTpAeTe, y4acTBYsS B OECIPOUTPHIIIHON JIOTEpee;
6) nocie yeTBepra Oy/eT MATHUIIA.
A2. Onpenenute MOy, CpefiHee apuMeTHIecKoe U pasmax psga:15, 4, 12, — 3, 15.
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A3. KakoBa BEpOSATHOCTb TOIO, YTO MEPBOE M3 3aJyMAaHHbIX JBY3HAUHbIX YHCEN AEIUTCS HA 2, a
BTOpO€ — Aenutcs Ha 5?7 Onpenenute Bl COOBITHS.
a) CIIOKEHUE COOBITHH; ©0) MPOU3BEACHUE COOBITHIA.

A4. Briuncnure Ag -/153 .

AS. U3 kopoOku, coaepxamieii 8§ MeNKoB pa3InyHbIX IBETOB, ['ena u Tans O6epyT Mo oHOMY MEJIKY.
CKOJIBKO CYIIECTBYET pa3IMYHBIX BAPHAHTOB TAKOTO BHIOOPA JBYX MEJIKOB?
A6. 113 10 nepBbIX HaTypaJbHBIX YKCEN CIy4ailHO BbIOMpatoTcs 2 yncia. Beruncaure BeposSITHOCTH
CJICTYIOIINUX COOBITHI:a) OJTHO U3 BEIOPAHHBIX YMCEN — ¢IMHUIA; 0) 00a urcia YeTHBIC.

Yposens B.

B7. B ypue 6 Genbix u 4 uepHbix mapa. M3 sTol ypHBI Haymauy u3Biekiud 5 mapoB. Kakosa
BEPOSITHOCTh TOTO, UTO 2 U3 HUX Oelble, a 3 uepHble?

B8. Ha xaxmoit xaprouke Hamucana oiHa u3 OykB p, C, T, y, J, X. UeTblpe KapTOUYKK Hayraj
BBIKJIAJIBIBAIOT OJIHY 3a Apyroi B psia. KakoBa BEpOSITHOCTb, YTO MPU BBHIKJIAILIBAHUH TTOTYIUTCS

CIIOBO «CTY»?

Yposens C.
C9. Haiigute BeposITHOCTB TOTO, UTO CIydaifHBIM 00pa3oM BBIOpaHHOE JIBY3HAYHOE YHCIIO MPU
nejxenud Ha 13 maer B ocTaTke 5.

Kpurepun ouenku

3aganusa banaer [Ipumeuanue
Al — A6 6 Kaxxnp1it npaBuibHBIN OTBET 1 Oayn
B7,B8,C9 9 Kaxxp1it mpaBuibHBINA OTBET 3 Oayuia

MakcumanbHbIi 0asm 3a padoty — 15 6aJuioB

Il kaJsa nepeBoaa 60aJ1JI0B B OTMETKHU

OTMeTKa Yucso 62,1710, HE00X0AMMOE ISl OJYYEHUS OTMETKH
« 5» (OTIMYHO) 15-14
« 4y (xoporio) 13-12
« 3» (YIOBJIETBOPHUTEIHHO) 11-10
« 2 « (HEeYIOBIIETBOPUTEIHHO) menee 10
OTBeThI
1 Bapuanr 2 Bapuant
1) cay4; 2) moctos; 3) cinyd; 4)HEBO3M; 1) HeB03; 2) ciyd; 3) HeBO3; 4) Cyd;
Al
5) ciyd; 6) TOCTOB. 5) HEBO3; 6) TOCTOB.
A2 Moja paBHa 11; pa3max 12; cp. apud. Mojia paBHa 15; pa3max 18; cp. apud. 8,6;
6,4,

A3 a 0

A4 90 21600

A5 16 56
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A6 a) 0,2; 0) % a) 0,2; 0) é
- 18 5

35 21
B8 1 1

360 720

0,1
C9 !

90

Pa3aen YpaBHeHUsI M HEPABEHCTBA
IIpakTHyeckas padora

1 BapuanT
0,725+ 0,6 +l + 11
Al. Beruncnure: 1 40 2% -0,25.

0,128-6- —-0,0345: —
4 25

A2. PemmuTh ypaBHEHUS:

4x-1 3x+2 _

1) 2x* +5x-1=0; 2) 3x*=x; 3
2 4
B1. Pemiuth HepaBeHCTBaA:
1) 4-2x<1-(4x-1): 2 25)(_120.
2X+5y =15
B2. Pemiuth cucremy ypaBHEHUM: y :
X—2y=3
C. Pemite ypaBHEeHUS:
1) 5-(x—1)% =3-4x+5x*; 2) VXx+2=X.
2 BapMaHT
0,425+ 0,9 +l + 11 1
Al. Beruucnure: 3 40 220 S
05-1°-0023: = 4
5 25
A2. Pemuth ypaBHEHUS:
1) 4x* -5x—6=0; 2)-3x*=x; 3) 4)(_1—3)(+2:1;
3 6
B1. Pemuts HepaBeHcTBa:
1)2(1-x)>5x—(3x+2); 2) i”l >0,

1.
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. X+5y =15
B2. Pemuth cucremy ypaBHEHMIA: :
3X—2y=-6

C. Peunre ypaBHeHuUs:
1) 5-(x+2)* =3-4x+5x*; 2) Jx-11=x.

Kpurepnu onenku

3amanus baner [Tpumeuyanue
Al - A2 4 Kasxpiii ipaBuibHbIN oTBET 1 Oamn
B1- B2 6 Kaxx bl mpaBusibHbIN 0TBET 2 Oasuia
C 6 Kaxx it mpaBunbHBIN 0TBET 3 Oayuia

MakcumanbHbIi 6ast 3a padoTy — 16 6a10B

Illkana nepeBoaa 0a/1J10B B OTMETKHU

OtMmerka Ymucio 621108, He0OX0AUMOeE ISl NOJTYYeHUsSI OTMETKH
« 5» (OTIMYHO) 16 - 15
« 4y (xoporo) 14 - 13
« 3» (YIOBJIETBOPHUTEILHO) 12 -10
« 2 « (HEYIOBIIETBOPUTEIIHHO) menee 10
OTBeThI
1 Bapuaunr 2 BapuaHnt
Al 1 1
—5+4/33 1 . 3. L.

A2 Dxna=———— 207 316, D2, -7:20-3: 92

BI 1) x <-1; 2) x€[0,5;5). 1) x <1;2) xe[-0,5;5)

B2 (5;1) (0; 3)

1) 1. 2) 2 1) _i7 2) HeT KOpHeit
C 3’ 7 24 PHEH:
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BapuanTsl KOHTpPOJILHOI padoTsl (1 cemecTp)
Bapuanr |

a 2 5
1. Haiimure 3Ha4enne BoIpaxeHus 1. (— — sz npu a = § , b= —g, c=0,6.
C

3

2. [IpencraBbTe OOBIKHOBEHHYIO POOb ? B BU/JIE IECATUYHON NEPUOIUUECKON 1po0u.

3. Yucno 0,000314 npencraBbTe B CTAaHAAPTHOM BHUJIC.

4. Haiinute npousBenenue uncen a = 5,4 u b = 0,2468101... ¢ TOYHOCTHIO JI0 TCCATHIX.

5. Jansel uncna  Z3= - 3 +51, 2,= 4 -7i.

Boruncnute: a) cyMMy 4ucel Z1 U Zp; 0) pa3HOCTb YMCEN Z3 U Z2;  B) IPOU3BENIEHUE YUCEN Z1
u Zs.

6. Pemure ypaBuenue: vx+2 =3; 7. Pemmre ypaBuenue: 5° = 125;

8. Onpenenure x, ectu 109, X =2 9. Pemmute HepaBeHcTBO:  l0g(X-1)> 3;
log.5
3~ 4 log-0,2
10, logs7
Bapuant |l

,b=—,c=1,6

N |-
[N

. b
1. Haiinure 3HaueHne BoIpakeHus 1: (a2 — —)npua=
C

4

2. llpencraBbTe OOBIKHOBEHHYIO APOOH ? B BH/JIC JIECATUYHON TIEPUOTUICCKOMN TPOOH.

3. Yucno 0,0000271 mpeacraBpTe B CTAaHAAPTHOM BH/IC.

4. Haiinure npousBencaue yncen a = 3,2 u b = 0,02345202...C TOYHOCTBIO 10 COTHIX.

5. lanbt uncna  z1=-1+31, ;=4 + 5i.

Breruucnure: a) cyMmMy 4ucen Z; M Zp; 0) pa3HOCTh YHCEN Z; W Zp;  B) IPOU3BEIACHUE YHCEI
Z1 U 2.

6. Pemnre ypaBHenue: 12+3x =2

7. Pemmute ypaBuenue: 3* =81; 8. Ompexmenure x, eciu I093 Xx=-1:
9. Pemute HepaBenctBo: logs (5 -2X) < 1;

32

1. _]l-_.-g_-,S
OTMeTKa Yucso 62,1710, HEO0X0AMMOE ISl OJTYUYEHUS OTMETKH
« 5» (OTIMYHO) 10
« 4y (xoporio) 9-8
« 3» (YIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEYyJOBJIETBOPUTENHHO) MeHee 6
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3aJlaHue OTBeTHI OTBeTHI bannsr
I BapuaHT 2BapuaHT
1 2,4; 4/3 ; 1
2 0,428571; 0,571428; 1
3 3,14 -10™ 2,71 -107; 1
4 1,3; 0,8; 1
5 a)l-2i; 6) -7+12i; |a)3+8i; 6)-5-2i 1
B)23—1. B) -20 + 7i.
6 7; 8 1
3
7 3; 4; 1
8 1/49; 1/3; 1
9 (9; oo) (0?2’5) !
10 0. 4, 1
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KoMiuiekT 3x3aMeHallMOHHBIX 3aJaHuii (2 cemecTp)

Bapuanr 1.
OobsazamenvHuas ywacmo
IIpu BhINOJIHEHNH 3aJaHuil 1-3 3anuIIMTe X0/ pelleHusl H MOJTy4YeHHbIH 0TBET.

1. (1 6amn) Haiinure kopens ypaBuenus 327 %= 81.

log, +13

2. (1 6ann) Haligure 3HaueHUE BHIPAKEHU —————— .
log, 13

3. (1 6ayn) @nakon mammyHs crout 160 pyoueii. Kakoe Hanbosbiee uncio GIakoHOB
MO>KHO KynuTh Ha 1000 pyOseit Bo BpeMsi pacrpoiaxku, KOraa CKuaKa coctapisieT 25%7?

IIpu BbINOJIHEHUH 3aJaHMi 4-7 3aNIUIIIUTE NMOJYYeHHBbIH OTBeT.

4. (1 6ann) Ha pucynke (cMm. HUke) n300pakeH rpaduk QyHKIUYU Y = f(x), OTpe/ieTICHHON Ha
unTeppaiie( - 6; 8). Onpenenure KOJIMUYECTBO LIETBIX TOUYEK, B KOTOPHIX TPOU3BOIHAS
(GYHKIMM TI0JI0KHUTENbHA.

5. (1 6amr) Onpenenute HaMMEHbBIIIEE U HAUOOJIbIIIee 3HAYCHUS (PYHKITHH.

6. (1 6amn) Ipu kakux 3HaueHUSIX X, f(x) > 0.

7. (1 6amn) [Ipu kakux
3HaveHusx x, f(X) <O0.

M

IIpu BhIMOJIHeHNM 3a7aHuil 8-12 ykaskuTe X0/ pelleHus ¥ 3aNMIINTe MOJyYeHHbI 0TBeT.

. . 1
8. (1 6amr) Halimure 3HaueHue sino, €CIM U3BECTHO, UYTO COSAL = 3 u o & [ yerBepTH.

9. (1 6amn) Pemuts ypaBHEHUE 2COS(X+%) =1.
10. (1 6amn) Pemmre ypaBuenue l0gs(5 — 5x) = 2logs2.

11. (1 6ann) CtpoutenbHoit pupme Hyx HO npruodpectu S0 KyOOMETPOB CTPOUTETHHOTO
Opyca y OJJHOTO M3 TpeX MOCTaBIIMKOB. KakoBa HaMMeHbIas CTOUMOCTh TaKOW MOKYITKA
¢ mocTaBKoil (B pyossix)? LleHbl v ycroBuUs yka3aHbl B TaOJIHUIIE.

TMocTapmuk ena 6pyc231 CroumocTts JlononnurensHbIe
(py6. 3a 1m”) JOCTaBKU yCIOBUS
A 3500 9900 -
I1pu 3aka3e Ha cymmy OouiblIe
b 4500 7900 150000 py6. nocraBka 6ecriaTHO
I1pu 3aka3e Ha cymmy OoJiblIe
B 3600 7900 200000 py6. noctaBka OecryiaTHO
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12. (1 6amut) B paBHoOGeapernnom tpeyronbauke ABC ¢ ocnoBannem AC GokoBasi cTopoHa

7 .
AB paBHa 8, a CoS A = il Haitaure BbICOTY, IPOBENEHHYIO K OCHOBAHHIO.

IIpu BhInoHeHnHu 3aganuii 13-18 3anummTe X0/ pelieHUs: M MOJTy4YeHHbIH OTBeT.
J6 +10 ,—6-/6

8x+36
X+13

15. (16ann) TpsAMOYTONBHBIN MapaJlIeNIeUIe] OIMHUCaH
OKOJIO IMJIMHJIPA, PaANyC OCHOBAHUS KOTOPOTO paBeH 2.
O6bem napasmenenurnena pasen 16. Haiiaute BbicOTy
LIWIMHAPA.

13. ( 1 6amwn)Haiinure 3HaueHue Beipaxkenus 4

14. ( 1 6amn)Haiinute KOpeHb ypaBHEHUST X =

16. (1 6aswr) Teno aBmxercs mo 3akony S(t) = x° —4x +3.  Ompegenure, B
KakoOW MOMEHT BpPEMEHU CKOPOCTh OyneT paBHa 4.

17. (1 6ann) PemuTs ypaBHEHHE sin x—2sinx—3=0.

18. (1 6amn) Pemnte HEPaBEHCTBO 5ix >0,04.

/Ionwmumeﬂbuaﬂ yacmo

IIpu BhInoOJIHeHUM 3aaaHuil 19 - 22 3anummMTe X0/ pellleHUs U MOJYy4YeHHbIH OTBeT.

19.(3 6anna) HaiinuTe HanbGonbinee 3HaueHue QyHKIHU Y =122 cosx+12Xx—37+9 ua

OTpE3KE [0; %} .

. 4x—-y=2
20.(3 6amna) Pemmre cucremMy ypaBHEHHI

log,, 3x =log,, (y+1) .

21.(3 6amna) PaBHoOouHas Tpanenus ¢ ocHoBaHusMHU 10 cM 1 18 cM 1 BbicoTOM 3 cM
BpaIllaeTcs OKOJIO MEHBIIIEro OCHOBaHMs. Haiiute tuomaab moBEepXHOCTH Telia
BpaIllCHHSI.

22.(3 6ana) Haiinure pemenue ypapuenus COS2X+SiNX=C0S

YkaxuTe KOpHH, IPUHAATICKALIIE OTPE3KY [0;27z].

2y .

Bapuanr 2.

Oobazamenvnan yacmpo
IIpu BhINOIHEeHNH 3aJaHuil 1-3 3anuIIKMTE X0 pPelIeHUsI M MOJYy4YeHHbIN O0TBET.

1. (1 6amn) Haiiaure kopens ypaBuenus 2 1% = 16.

log, ¥/27

2. (1 6ann) Haiinure 3HaueHUE BHIPAXKEHUS .
log, 27
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3. (1 6amn) Terpangs crout 20 pybneii. Kakoe HanbopIiee 4MCiIo TaKUX TETPaJaed MOKHO
Oyzaer kynuth Ha 350 pybeit mocne MoHWKEeHUs 1IeHbI Ha 25 %.

IIpu BbhINOJIHEHNH 3aJaHUil 4-7 3anUIIATE NOJYYeHHBIH OTBeT.

4. (1 6ayn) Ha pucynke (cMm. HIKe) H300pakeH rpaduk GYHKIUH Y = f(x), OTIPEICIICHHOW Ha
untepBasie (-7; 7). Onpenenure KOJIMYECTBO LENbIX TOUYEK, B KOTOPBIX MPOU3BOAHAS
(GYHKIMU  TOJIOKUTEIbHA.

5. (1 6amn) OmpenenuTe HaMMEHbIIEe W HAWOOJbIIEe 3HAYCHUS (PYHKIUH.

6. (1 6amn) Ilpu kakux 3Hayenusix x, f(x) >0.

7. (1 6amn) IMpu kakux 3Havenusx x, f(x) <O0.

Ny

u=flx)

/ & IIpu BbINOTHEHN U 3a1aHuii 8-12
YKAQKUTE X0/ pellieHUsl ¥ 3alUIIuTe
MOJIyYeHHbI 0TBeT.
(1 6amn) Haiigute 3Hauenue COS a, eciu

. 12
M3BECTHO, 9TO SINot = — u a & |
13
YETBEPTH.
9. (1 6ayn) PemuTh ypaBHEHHE 25in(x+%)=1.
10. (1 6amn) Pemute ypaBuenue logs( 2 - 2x) = 2logs 4.

11. (1 6amr) CtpoutenbHOU PupMe HY>)KHO IpruoodpecTu 79 KybOMeTpoB TNeHOOETOHA Y
OJIHOTO M3 TpeX MOCTaBHIMKOB. CKOJBKO MPUAETCS 3aIUIATUTh 33 CAMYIO JCIIEBYIO
MOKYIIKY C OCTaBKO# (B pyOusix)? LIeHbI ¥ yCIIOBHSI JOCTaBKU IMPHUBEICHBI B TAOJHIIC.

CTONMOCTD CTOMMOCTB
JlonorHUTEIbHBIE
ITocraBuiuk rneHo0eToHa JIOCTaBKHU OB
(py6. 3a 1 M%) (B py0.) Y

A 2650 4400 -

5 3200 5400 [Tpu 3akaze Ha cymmy Gosbiie 150
000 py0. moctaBka GecryiaTHO

B 2680 3400 ITpu 3akaze OGosee 80 M JOCTaBKa
OecIIaTHO

12. (1 6amun) B tpeyronsuuke ABC AC =BC,AB =6, cosA= g . Haiinute BbIcOTY CH.

IIpu BhinoiHeHnH 3agaHuii 13 - 18 3anumuTe X0 pelieHUs U MOJYYCHHBIN OTBeT.

V5 +10 o—5-/5

13. ( 1 6ann)Haiigute 3HaYCHUE BBIPAKCHHUS
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7X —6
X+2

15. (16ann) Uunuuap BOKCaH B MPSMOYTOJIbHBIN MapauIeeuIeI.
Pagunyc ocHoBanus nmimHapa paseH 2. O0beM
napauienenumnena pased 80. Haitnure BeICOTY HMIHHpA.

14. ( 1 6amn)Haliaure KOpeHb ypaBHEHUST X =

16. (1 6aswr) Teno aBmxercs 1o 3akony S(t) = 2x° —x + 1.
Omnpenenure, B KAKOH MOMEHT BPEMEHH CKOPOCTh OyneT paBHa 7.

17. (1 6amn) Pemuts ypaBHEHME sin? x—6sinx =0.

18. (1 6asm) Pemnre HEPaBEHCTBO iX >0,125.
8

ﬂonwmumeﬂbuaﬂ uacmo

IIpu BbInosiHeHuu 3aganuii 19 - 22 3anummTe X0/ pelieHus U MOJy4YeHHbIH 0TBeT.

19.(3 Gamna) Haiigure HanMeHbIee 3HaueHne Gyakuun ¥ — 13x—9sinx+9 yy

0%
OTpezKe[ 5 }
3X+y=3

20.(3 6anna) Pemure cucremy ypaBHEHUN {Iog3 (5x+4y)=log, (y+5)

21.(3 6anna) PaBHoOoUYHas Tpamemnus ¢ ocHOBaHUsIMH 12 cM 1 18 cM u BeICOTOH 4 cM
BpalaeTcs OKOJI0 OoJbIIero ocHoBaHus. Haliaure oObEM Tenma BpaleHUs.

2

22.(3 6amna) Haitnure Bce pemieHus ypaBHEHUSI COS2X+SIN“ X=COSX .

Vxkaxure KOPHH, ITPUHAAJICIKAIIHUEC OTPC3KY [— T, T ]

Bapmuanr 3.

Oobsa3amenvHasn wacmo
IIpu BpInoiHeHuu 3aganuii 1-3 3anummMTe X0 pelieHUs M MOJYYEeHHBbIH OTBeET.

1. (1 6amn) Haligute kopeHb ypaBHEeHUs 2 2x-20- 16,

42

2. (1 6ann) HaiinmuTe 3HaUeHNE BBIPAKCHUS —2|ng 3 -

3. (1 6amm) Terpaaps ctout 40 pybreii. Kakoe Hanbosblee YUCIO TaKUX TETpaeil MOXKHO
Oynet kynuTh Ha 750 pybieii nocne noHwkeHus 1eHsl Ha 10%?

IIpu BhINOJIHEHNH 3aJaHUil 4-7 3aNUIIATE NMOJYYeHHBIH OTBeT.

4. (1 6ann) Ha pucynke (cM. HIKE) U300pakeH rpapuk QyHKIUH Y = f(X), OIPENEIIEHHON Ha

untepBaie( - 10; 2). Onpenennre KOJIUYECTBO LENBIX TOUYEK, B KOTOPBIX IIPOU3BOJHAS
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(GyHKIMU OTpUIATEIbHA.
5. (1 6amn) OmnpenenuTe HaMMEHbLIEEe U HAUOOJIbIIEe 3HAYCHUS (DYHKIIUH.

6. (1 6amn) Ipu kakux 3HaueHusx Xx, f(x) >0.

7. (1 6amn) Ipu kakux 3HaueHusx x, f(X) < 0.

¥ = flz)

™y

IIpu BbIno/IHeHMH 3agaHui 8-12 yKkaKuTe X0 pelIeHUs M 3aNMIINTE MOJYYeHHbIH OTBeT.

. . 3
8. (1 6amur) Haiimure 3HaueHue sin o, €CIIM U3BECTHO, YTO COS 0. = 5 u o & Il veTBepTH.

9. (1 6amn) Pemnts ypaBHEHHUE COS(X+%)=COS% :

10. (1 6amn) Pemute ypaBuenne logs(5 —5x) = logs2 + 1.

11. (1 6amr) B Tabnuie yka3aHbl cpeHUE IIeHBI (B pyOsIsiX) Ha HEKOTOPhIE OCHOBHBIC
MPOJYKTHI MHUTAHUS B TPEX Topoaax Poccum (1o ganasiM Ha Havano 2010 roga)

HaunmenoBanue npoaykra bapnayn Tepb [IckoB
[TmennynsIit x1e6 (6aTOH) 12 11 11
Momnoxko (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Coip (1 xr) 260 240 235
lNosiguna (1 kr) 300 280 280
[Toncommeunoe macio (1 autp) 50 38 62

Onpez[eJmTe, B KaKOM U3 3THUX I'OPOJ0OB OKaXXCTCA CaMbIM JEIIEBBIM CJ'IC,ZLYIOH_[I/Iﬁ Ha6op
HpO,Z[y1(TOBZ3 KT KapTO(beJIH, 1 xr ChbIpa, 3n MOJCOJIHEYHOTr 0 Macja. B oTBeT 3anumure

CTOMMOCTb JAaHHOTO Habopa MPOJYyKTOB B 3TOM ropojie (B pyossix).

12. (1 6amun) B tpeyronsauke ABC AC =BC, AB=10, cosA= % . Haiimure BbicoTy CH.

IIpu BhInoIHeHnHu 3aganuii 13-18 3anummTe X0 pelieHus: M MOJY4YeHHbIN OTBET.

13. ( 1 6amm)Haiiaute 3HaueHNE BHIpAKEHUS

14. ( 1 6amn)Haiinute KOpeHb ypaBHEHUST X =

9x -3

4J?+2.42—J?.
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15. (16ann) TpsiMOYTONBHBIH Mapasuieenune ] OMMCaH OKOJIO
LWIMH]IPA, PailyC OCHOBAHMSI U BBICOTA KOTOPOTO PaBHBI
6. Haiinure o6bem mapanienenurne/a.

16. (1 6amr) Temo nBWKETCS IO TPSIMOUN TaK, YTO PACCTOSIHME S OT HAYaIbHON TOYKH
2
M3MEHsIeTes 110 3aKkoHy S = 5t—0,5t° (M), roe t - BpeMs IBMKCHHSI B CEKYH/IaX.
Haiinure ckopocTh Tena yepes 4 ¢ mociie Havaia ABHKCHUSI.

17. (1 6ann) Pemmnts ypaBuenue 2sin® x—3sinx+1=0.
1

18. (1 6amn) Pemure HEpaBeHCTBO 49 < (7) "

Jononnumenvnaa yacmo
IIpu BhInoiHeHnHu 3agaHuii 19 - 22 3anummMTe X0/ pellleHHUs M NMOJyYeHHbIH 0TBeT.

19.(3 6ayna) Halinure HamMmeHblllee 3HaYeHHWE QYHKIUU Y =2C0SX+5X+8 Ha
3
OTpe3Ke [0; ?ﬂ} .

| 2x+y=15
20.(3 6anna) Pemute cucremy ypaBHEHUH :
x—3y=log, 16

21.(3 6anna) PaHoOOYHAs Tpamnenus ¢ OCHOBaHUSMH 12 cM 1 24 CM U BBICOTOH 8 CM B MepBbBII
pa3 BpaIaeTcsi 0KOJIO MEHBIIIEr0 OCHOBAHUS, a BO BTOPOH — OKOJIO OoJbiiero. CpaBHUTE
00BEMBI TEJT BpalllEHUS.

2

22.(3 6ana) Haiinure pemenue ypapaenus COS2X—SIiNX=C0S“ X .

VYkaxuTe KOpHH, IPUHAJICKALIIE OTPE3KY [0;27z].

Bapuanr 4.

Oosazamenvnan yacmep
IIpu BhINOJIHeHNM 3a7aHuil 1-3 3anuIMTe X0/ pelleHus: U MOJyYeHHbINH OTBeT.

1. (1 6amn) Haligute kopeHb ypaBHeHuUs: 3 x13-g
84

2. (1 6ann) HaiinuTe 3HaUeHUE BBIPAKCHHUS —5|095 7 .

3. (1 6ann) IlapukoBas pyuka ctout 20 pyosneil. Kakoe HanbosbIIee Yucao Takux pydek
MOHO OyneT KynuTh Ha 500 py0ieii nocine nossieHus 1eHsl Ha 10%?

IIpu BhINOJIHEHNH 3aJaHUi 4-7 3aNUIIATE NMOJYYCHHBIH OTBeT.

4. (1 6ann) Ha pucynke (cM. HIKe) U300pakeH rpaduk QyHKIMM Y = f(X), ONPENEIIEHHON Ha
nnrepBasie (-1; 12). Onpenennure KOJIMYECTBO LENIBIX TOYEK, B KOTOPBIX IPOU3BOIHAS
(GYHKUIMU  TOJOXKUTENIbHA.

5. (1 6aym) OnpenenuTe HavMeHbIee M HauOoJbllee 3HAYEHUs (YHKIUU.
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6. (1 6amn) ITpu kakux 3HaueHusx x, f(x) >0.
7. (1 6amn) IMpu kakux 3Havenusx x, f(x) <O0.

/ y=1(x)
- /
_ 0 1_ -/ | | [ | 12. X

\

IIpu BbInoJiHeHuu 3agaHuii 8-12 ykakuTe X0 pellieHUs] M 3aNUIINTE MOJyYeHHbIH 0TBeT.

. . 5
8. (1 6amr) Haiinure 3HaueHue COS o, €CJIM U3BECTHO, 4TO SIN o = 13 u o € Il verBepTH.

9. (1 6amn) Pemmth ypaBHEHHE sin(x+7r)=cos(—%) :
10. (1 6am) Pemure ypaBuenue Ig(x +3) =2Ig5.

11. (1 6amn) B Tabnuie ykazaHbl cpeHHE LIEHbI (B pyOJIsiX) Ha HEKOTOPhIE OCHOBHBIE
MPOJYKTHl MHUTaHUA B TpEX ropodax Poccuu (1o manHbiM Ha Havano 2010 rona)

HaunmenoBanue npoaykra benropon Apocnasib Boponex
[TmennynsIil x1e6 (6aToH) 11 15 14
Momnoxko (1 nutp) 23 26 20
Kaprodens (1 kr) 10 9 13
Chip (1 kr) 205 240 270
lNosiguna (1 kr) 240 230 240
[Toncommeunoe macio (1 autp) 44 58 52

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAKETCS CaMbIM JICHIEBBIM CIICIYIONIHI HA00OP
MPOAYKTOB: 3 J1 MOJIOKA, | KT TOBSAMHEIL, 1 J1 moicoHeuyHOro Macia. B oTBer 3anumuTe
CTOMMOCTb JAHHOT'O Habopa MPOAYKTOB B 3TOM ropoe (B pyomsix).

12. (1 6ann) B tpeyronsauke ABC AC =BC, AB =32, cosA= g . Haiigure BbIcOTY CH.

IIpu BbinosiHenuu 3aganuii 13 - 18 3anummuTe X0 pelieHns: M MOJTYYEHHBIH OTBeET.

V341 p2-43
13. ( 1 6ann) Haitnute 3Ha4eHHne BbIpaXEHUS 6" -6 .
. 11x -12
14. (1 6amn) Haiinqure kopeHb ypaBHEHHS X=—4 .
X+

15. (16ann) IlpssMOYTOIBbHBIN MapasuieNenunes Oucal 0KoJIo
LWJINHAPA, PaiyC OCHOBAHUS M BHICOTA KOTOPOTO PaBHHI 1.
Haiigure 06beM napannenenumnesa.
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16. (1 6amn) Teno aBmwXeTCS MO MPSAMOW TaK, YTO PACCTOSIHUE S OT HAYAIBHOM TOYKH
2
u3MeHseTcs 1o 3akony S =1t+ 0,5t° (M), rae t - BpeMsi ABHKEHHS B CEKYHAX.
Haiinure ckopocTs Tena yepes 4 ¢ nmociie Havana JIBHKEHUSI.

17. (1 6amn) Pernts ypaBHEeHHE 2cos” x—c0sx—1=0,
A+2x (%)2+x.

18. (1 6amn) Pemure HepaBeHCTBO 2

ﬂonomtumeﬂbnaﬂ uacmo

IIpu BhInoHeHnu 3aganuii 19 - 22 3anuummMTe X0/ pellleHHUs M NMOJyYeHHbIH 0TBeT.

19.(3 6anna) Haiinute HanmeHbIee 3Ha4eHne GyHKIUN Y=6C0SX+11X+7 Ha oTpe3ke [0; 3771 .

X+4y =16

20.(3 6ayuta) Pemure cucrem ABHEHUI )
( ) yop {Iog7 y =log, (4x +4)

21 .(3 6amra) PaBHOoOOYHAs Tpamenusi ¢ OCHOBaHUSAMH 12 ¢cM 1 28 ¢M ¥ BBICOTOU 6 CM B TIEPBBIi
pa3 BpaIIaeTcsi OKOJIO MEHBIIIEr0 OCHOBAHUS, a BO BTOPOH — OKOJIO OoJbiero. CpaBHUTE
TUTOIA/IM TIOBEPXHOCTEH TEN BPAICHHUS.

22.(3 6anna) Haitnure Bce pemieHus ypaBHEHUS COS2X—+SIn
VYkaxuTe KOpHH, IPUHAATISKALIIE OTPE3KY [— T, 7r].

2 X+cosx=0.

IlIkana nepesooa 6annoe 6 ommemkKu no NAMUOANTLHOU cUCHIEME

Yucno 0amios,
Heo0X0auMOoe It
Otmetka
MOJIy4YEHUSI OTMETKHI
«3» (YIOBJIETBOPHUTEIHHO) 9-16
«4» (xopoI1110) 17-21
«5» (OTIUYHO) ooiee 21
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OTBeTHBI K 3K3aMeHaAllMOHHOI paﬁoTe

1 Bapuant 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 |x=-1 x =-3 x =12 x =3
2 |05 0,2 14 12
3 8 ¢makoHOB 23 terpaau 20 Terpaneit 22 Terpaau
4 4 TOUKH 6 Touek 5 Touek 5 Touek
5 | Vuas=45; Yuanw = -3,3 | Yuans = 35 Yianu = -3,5 | Yuans= 4} Yuanu = -3.2 | Yuans = 3,3} Yuaun = -3
6 |x x €[-2;2]U[6;7) x x €(-L2]u[4;8]
e(-6;-4]1U[-2;2]U[6 €(-10,-8]u[-2;2)
7 | x €[-4,-2]U[2;6] x €(-7,-2]U[2:;6] x €(-8;-2] x €[2;4]U[8,12)
8 Sina:& cosa=> sinz=08 cosar=— 12
3 13
o x=t 2% 1 omnez x:(—l)”z—ngn,n x=tZ " yomne x:(—l)”z—ﬁwzn,nez
3 3 6 2 6 2 6
10 | 0,2 -7 -1 22
11 | 184900 TeIC. PYO. 213750 TeIC. PYO. 381 py0. 352 pyo0.
12 | 6 4 12 12
13 | 256 243 256 216
14 |(4u-9 3u2 3ul 4u3
15 |1 5 864 4
16 | 4 cexyHmsI 2 CEeKyHIBI Im/c 5 wmlc
17 T x=0+m,neZ T X=0+2m;
X=——+2m,ne’Z X=—+27n,
2 2 X== 2—7z+ 2mne’
x:(—l)"%wzn,nez 3
18 | x<2 x<1 X<3 7
X>——
8
19 | 21 9 10 13
20 [ x=1;y=2 x=1,y=0 x=7,y=1 x=0;y=4
21 | 138mcm’ 2241 em® Ha 2567 cM° Ha 19271 cM”
22 ju J_rﬁ;o 0;7r;3—7Z J_rz;i;r
O;E S T2 2 2
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DK3aMeHaAMOHHBIN Omier No ...

no cnenuanpHocty: 38.02.03
OHepaHI/IOHHaH JCATCIIBHOCTDH B JIOTUCTUKE
[0 JUCHUILIMHE; «MaTeMaThKa»y

Kypc: 1 cemecTp: 2

PaccmotpeHno Ha 3acenanumn

LUMKIJIOBO KOMUCCHH

00111e00pa30BaTEIHLHBIX

JUCLUATLINH

[Ipencenarens:
M.1O.TynkyeBa

«30 » aBrycra 2019 1.

Texcr 3amanus Bapuant |

[Ipenonasarens JI.B.Ilexuna
(momHch)

OK3aMeHaMOHHbIH OmiteT No ...

no crnenuaiapHoctu: 38.02.03
OmnepanroHHast AeITEIbHOCTD B JIOTHCTHKE

10 AU CIHHUITIINHE: «MaremaTuka»

Kypc: 1 cemecTtp: 2

PaccmoTpeHo Ha 3acenannm

IUKJIOBOI KOMUCCUH

00111e00pa30BaTENHLHBIX

JCIATIIAH

[Ipencenarens:
M.IO.TynkyeBa

«30 » aBrycra 2019 .

Tekct 3ananus Bapuant 2

[IpenonaBarenb JI.B.Ilexuna
(To/mmCch)

TeMBbl 1OKIaJ0B:

MaremaTuka B HAyKe€, TCXHHUKE, SKOHOMUKC, I/IH(l)OpMaI_II/IOHHLIX TCXHOJIOTHUAX U
HpaKTquCKOﬁ ACATCIBHOCTH TIIO HpO(I)eCCI/II/IZ OHepaI_II/IOHHHﬁ JIOTHUCT.



Onenka
IK3aMeHa

TpeGoBanus K 3HAHUAM

«ONJIUYHO»

OneHka «OTIMYHO» BBICTABIISACTCS CTYIEHTY, €CIM OH TIIyOOKO W IMPOYHO
YCBOMJI ITPOrpaMMHBIN MaTepHall, UCUEPIbIBAIOIIIE, IOCIEA0BATENbHO, YETKO U
JOTMYECKH CTPOMHO €ro u3Jjaraer, yMeeT TECHO YBSA3BIBATH TEOPHUIO C
MIPaKTUKOM, CBOOOJHO CIIpaBisieTCs C 3aJadaMM, BOIPOCAMU U JIPYTUMH
BUJIaMU TPUMEHEHUs 3HAHWI, NpUYeM He 3aTPyIHSETCS C OTBETOM Ipu
BHUJIOM3MEHEHUH 3a/IaHUH, UCTIOJIb3YeT B OTBETE MaTepuail MOHOTpapuuecKon
JUTEpaTypbl, MpPaBUIbHO OOOCHOBBIBAET MPHUHITOE pEIIEHHE, BIAAEET
Pa3HOCTOPOHHHUMH HaBBIKAMH U ITPHUEMaMH BBIIIOJHEHUS MTPAKTUUYECKUX 3a7a4.

«xopouto»

OHGHKa «XOpOoMmI0» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MaTCpUall,
I'paMOTHO HW TII0 CYHICCTBY H3Jara€r €ro, HE OO0MyCKasd CYIICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, MPAaBUJIBHO HNPUMCHACT TCOPCTUUCCKUC
IIOJIOKCHHUA TIIPU PCHICHUHU IIPAKTHYCCKHUX BOIIPOCOB MW 3aaad, BJIAACCT
HGO6XO)II/IMBIMI/I HaBbIKaMHW U MTPUEMaMH UX BBITTIOJITHCHUSA.

«y00871€me0
PUMENbHOY

OneHka «ylOBIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, €CIU OH HMeEEeT
3HAHMSI TOJILKO OCHOBHOT'O MaTepuaya, HO He YCBOWJI €ro JeTajiel, J0mycKaeT
HETOYHOCTH, HEIOCTaTOYHO TMpaBWiIbHbIE (OPMYIUPOBKH, HapyIIECHUS
JIOTUYECKOW TMOCJIeI0BAaTEIbHOCTH B HM3JI0KEHHHM MPOrpaMMHOr0 MaTepuasa,
WCIBITHIBACT 3aTPYIHEHUS IPU BHITIOJHEHUH MPAKTUYECKUX Pa0oT.

«Hey00s8ems
OpUMENLHOY

OneHka «HeyJOBIETBOPUTEIHHOY BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET
3HAYUTENBHON YacTH MPOrpaMMHOTO MaTepuaia, JOIMYCKaeT CYIIECTBEHHbBIE
OIIMOKH, HEYBEPEHHO, C  OOJBIIMMU  3aTPYAHEHUSMH  BBINIOJHSET
npakThuueckue paborel. Kak mnpaBuiio, OLEHKa «HEYIOBJIETBOPUTEIHLHOY
CTaBUTCS CTYyJEHTaM, KOTOpble HE MOTYT IMpOJOJDKUTh o0OydeHue 0Oe3
JOTIOTHUTEJIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUIUIMHE.
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