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ITACIIOPT

komIiekTa KOC nmo y4yeOHOH qucuunjinHe
1.1. O01ue moJI0KeHus

Kontponbno-onienounsie cpencta (nainee -KOC) mpeaHazHayeHbl IJisi KOHTPOJISL U
OLICHKH 00pa30oBaTeNbHBIX JOCTHKEHUM OO0y4yaroumxcs, OCBOMBIIMX MPOrpaMMy ydeOHOMH
nuctuiiuabl T1/1.01. «MaremaTtukay.

KOC Bi04YaloT KOHTPOJIbHBIE MaTepuaibl Uil MPOBEACHUS TEKYIIEro KOHTPOJS U
POMEXYTOYHOU arTecTanuu B opMe KOHTpOJIbHON pabothl (1 cemectp Ha 6aze OCHOBHOTO
obrrero o6pazoBaHus) U 3k3aMeHa (2 ceMecTp Ha 6a3e OCHOBHOI'O OOIIEro 00pa3oBaHMs).

KOC pa3paboTanbl B COOTBETCTBUU ¢ 0oOpa3zoBaTenbHOi nporpammoii CITO no
crenuanbHocTd 38.02.03 OmneparnmonHas ASSTEIBHOCTD B JIOTHCTHKE, pa0odYei MporpaMMbl
JTUCITUTUINHBI «MaTteMaTukam .

1.2. Pe3yabTaThbl 0CBOCHUSI AUCUUILIMHBI, O/JIeKALINE NPOBEpPKe

PesynbTarel HaunmenoBanue 3jieMeHTa yMEHHIH/3HAHUI
o0yueHust

(ocBOEHHBIE
yMeHHs,
YCBOEHHbIE
3HAHUS)

y_ 1 . BreimonHaTh apI/ICI)MCTI/I‘{eCKI/IC ﬂeﬁCTBHH Haax 9uCiiaMU, COYCTasd YCTHBIC U
IMUCbMCHHBIC IPUEMBI; HAXOUTH HpI/I6JII/I)K€HHI>IC 3HA4YCHUA BCIINYUH U
MMOTpCIIHOCTH BBIUMCIICHUH (8.6COJ'IIOTH8.$I n OTHOCI/ITGHLHaﬂ); CpaBHHUBATh YHUCJIOBLIC
BBIPAXKCHUAA.

VY 2. HaxoauTh 3HaueHus: KOpHS, CTENEeHH, Joraprudma, TPUrOHOMETPUIECKUX
BBIPQXEHHUI Ha OCHOBE OIpeENICHUs], UCTIONb3Ys TP HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BAThCs MPUOIMKEHHOM OLIEHKOH pu
MPAKTUYECKUX pacyeTax.

VY 3. BeinonssaTe npeoOpa3oBaHMsl BEIpAXKEHUH, TPUMEHSS (POPMYIIbI, CBA3aHHBIE CO
CBOICTBaMHM cTeNeHei, JorapumMoB, TPUTOHOMETPUUYECKUX (PYHKIIHH.
V4 Boruncnsate 3HaueHne QyHKIMHU 10 3aJaHHOMY 3HAUEHUIO apryMeHTa Mpu

pasIn4HbIX criocobax 3aaanus GyHKuuu. CTpOUTh TpapUKH U3YYEeHHBIX (PYHKIIHIHA,
WJUTIOCTPUPOBATH MO IparKy CBOMCTBA AI€MEHTAPHBIX (PYHKIIMH.

V5. HaxonuTh npon3BOAHbIE 2IEMEHTAPHBIX (DYHKIIUHA.

V. Vcnonb30BaTh NPOU3BOIHYIO ISl U3YUEHHUsI CBOUCTB (DYHKIUI U IOCTPOSHHUS
rpaduKoB.

vy [TpuMeHsTh MPOU3BOIHYIO /ISl MPOBEACHUS MPUOIMKEHHBIX BBIUUCICHHM, pelaTh
3aJauu MPUKJIAHOTO XapaKTepa Ha HaXOKACHNUE HanOOIbIIEro 1 HaMEHBIIIEr O
3HAYEHUSI.

V8. BbIuucnaTe B mpocTeHIuX ciryyasx Iiomaal U 00beMBbI ¢ UCIIOJIb30BaHUEM
OIIPEJICIIEHHOT 0 UHTErpaa.

WA Pemrate panmoHanbHble, IOKa3aTeNbHbIe, JJorapuMuieckue, TPUrOHOMETPHUUECKUE

YpaBHCHUA, CBOOAAIIUECA K JIMHEWHBIM U KBaApaTHBIM, a TAKXKE aHAJIOTUYHBIC
HCPAaBCHCTBA U CUCTCMBI.

VY 10. Pemate npocreiiimye KOMOMHATOPHBIE 331a4l METOJIOM Tiepedopa, a TakxKe ¢
MCIIOJIb30BaHNEM M3BECTHBIX (DOPMYIL.
YV I11. Pacnio3naBate Ha yepTekax U MOZEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH

TPEXMCPHBIC 00BEKTEI C X OIIMCaHUsIMMU, I/I306pa)KGHI/I$[MI/I.




V12

OnuceIBaTh B3aMMHOE PACIIONIOKEHHUE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

VY 13.

N300paxaThb OCHOBHBIE MHOTOTPAaHHHUKH ¥ KPYTJIbIC TEJIA; BHIIOIHATH YEPTEKH MO
ycnoBuaM 3a7ad. CTpOUTh MpocTeiimue cedeHus Ky0a, MpU3Mbl, IUPAMHUIbI

VY 14.

Pemiats nuanuMeTpudecKue U MPOCTEUIINE CTEPEOMETPUUECKUE 3a/1a4l Ha
HAaXO0JKJICHWE TEOMETPUUYECKUX BEITWYUH (JIJIMH, YIJIOB, IJIOMA e, 00EMOB)..

31.

3HaueHHe MaTEeMaTUUYECKON HAYKH JIJIsl PeIlIeHUs 3aa4, BOSHUKAIOIINX B TCOPUU U
MIPaKTUKE; IMUPOTY U B TO K€ BPEMsI OTPAHUYCHHOCTb MPUMEHEHUS
MaTEeMaTUYECKUX METOJO0B K aHAIM3Y U UCCIIECIOBAHUIO MPOIIECCOB U SIBJICHUN B
IPUPO/IE U OOIIECTBE.

32.

3HadcHUE IMPAKTUKH U BOIIPOCOB, BOBHUKAIOIINUX B caMoOM MaTeMaTHUKe JUIA
(bOpMI/IpOBaHI/IH H Pa3BUTHUA MaTeMaTH4YeCKOM HAayKH; UICTOPUIO PA3BUTHUA ITOHATHUA
qucia, Co3JaHrud MaTCMAaTUYCCKOI'o aHaJin3a, BOSBHUKHOBCHHA U pa3BUTUSA
TCOMETPHH.

33.

YHuBepcaabHbIN XapaKkTep 3aKOHOB JIOTHKH MAaTEMaTHYECKUX PACCYXKIACHUHN, UX
MIPUMEHHUMOCTD BO BCEX 00J1aCTSIX YEJI0BEUYECKOM eI TeIbHOCTH.

34.

BeposTHOCTHBIN XapakTep pa3inuHbIX MPOIECCOB OKPYKAIOIIETO MHUPA.

35

OcHOBHbBIE MaTEeMaTUYECKUE TEPMUHBI U TOHATUA, GOPMYIIBI aNTreOphl U
TEOMETPUH.

36.

Omnpenenenus JeHCTBUTENBHOTO YNCIa, a0CONIOTHONW U OTHOCUTEIbHOU
MOTPEIIHOCTH MPUOIMKEHUN; TPAKTHUECKHUE TPUEMbI BBIYUCIICHUN C
PHUOIVKEHHBIMY JTAHHBIMHU.

37.

OmnpeneneHus KOpHS HaTypajabHOW CTEIIEHU U3 YMCJIa U CBOMCTBA KOPHSI, CTEIIEHU C
palrOHAIBHBIMU IIOKA3aTEIsIMU U €€ CBOMCTBA, CTEIIEHU C ICUCTBUTEIIbHBIMA
IOKa3aTessIMM U €€ CBOMCTBA, Jjorapudma ymucia, CBoicTBa Jorapu@moB, OCHOBHOE
JOTapu(PMHIECKOE TOKIECTBO, ICCATHUHBIC H HATYPaJIbHBIE JIOTApU(MBL.

38.

OCHOBHBIE IOHSATHS CTEPEOMETPHUH, AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX,
B3aUMHOE PACIIOJI0KEHUE MPSMBIX, MPSMON U TUIOCKOCTH, IBYX IJTIOCKOCTEH B
MIPOCTPAHCTBE, OCHOBHBIC TEOPEMBI O MAPAJICIIBHOCTH MPSAMOK M TUIOCKOCTH,
napajuieIbHOCTH JIBYX TNIOCKOCTEH, CBOMCTBA MapajlIeIbHOTO MTPOCKTUPOBAHUS U
UX MPUMEHEHHE IS U300paKeHUsI PUTYP B CTEPEOMETPUH, TIOHATHE yIIIa MEXKIY
MPSIMBIMH, YTJIa MEXKY MPSIMOU U TIIIOCKOCTHIO, OCHOBHBIE TEOPEMBI O
NEePHEHANKYIISIPHOCTH IPSIMOM M IJIOCKOCTH, IIOHSTHE JIBYTPAaHHOIO yIjla, yria
MEXY IIIOCKOCTSIMHU, TTOHSTHE JIMHEWMHOTO YIJIa, MPU3HAK NEPIeHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH.

309.

Omnpenenenus u (GOpMyIIbI UKCIIA IEPECTAHOBOK, pa3MEIEHUH, COUeTaHUH,
dbopmyny ounoma HeroToHa.

3 10.

Ornpenenenust BEKTOpa, IEUCTBUIM HaJl BEKTOPaMH, CBOMCTBA JEHCTBUI HAJl
BEKTOpaMHU, MOHATHE NPAMOYTOJIbHON JIEKapTOBOM CUCTEMBI KOOPJMHAT HA
IJIOCKOCTH U B IPOCTPAHCTBE, ITPAaBUIIA IEVCTBUN HaJl BEKTOPAMHU, 33 JaHHBIMU
KOOpJAUHATAMH, POPMYJIBI JJII BBIYUCIICHUS JJIMHBI BEKTOPA, YIJIa MEXKIY
BEKTOpPaMH, PACCTOSHHS MEXKIY ABYMS TOUYKAMMU.

311.

Onpenenenue paguana, GopMyIibl IEPEBOAA IPaJyCHOM MephI YIila B paiuaHHYIO U
00paTHoO, oIpe/iesieHNe CHHYCa, KOCUHYCa, TAHI€HCA U KOTAHTe€HCa yrila, OCHOBHbBIE
(GhopMyIIbl TPUTOHOMETPHH, MOHSATHS 00PAaTHBIX TPUTOHOMETPUYECKUX (DYHKIUH.

312

. Onpeznenenue 4uciI0BOM QyHKIIMH, CIIOCOOBI 33/1aHUs, IPOCTEHIIINE
npeodpazoBanus rpadukoB GyHKUIKH, cBOMCTBa PyHKIIMHU, OOpaTHON QyHKIIMH, ee
rpaduk, cloXXHOU QYHKINH, apupMeTHUYEeCKHe ONepau Hajl pyHKIUAMH,
CBOIcTBa U rpadUKH MOKa3aTeIbHOM, Jorapu(MUIECKON U CTEIIEHHON (YHKIINH,
CBOMCTBA U rpaMKU TPUTOHOMETPUUECKUX (DYHKIIMI, CBOWCTBA U rpaduKu
00paTHBIX TPUTOHOMETPUUECKUX (QYHKITHH.

313.

Onpez[eneHI/Ie MHOI'OIrpaHHHUKa, €ro MOBEPXHOCTHU, ITIOHATUC ITPABUIIBHOT'O




MHOI'OIPAHHMKA, ONPEAEICHUE IIPU3MBI, ITapajlIeIenuIieia, BUAbI IPU3M,
OIIpeIeTICHUE NUPaMUbl, TPABUILHOM IMPAMHUJIbI, YCEYCHHOM MMPAMHUIBL.

3 14.

Omnpeznenenue Tena BpallleHUs U NOBEPXHOCTU BPALIEHHUS, ONIPEAeSICHHs LUIUHPA,
KOHYCa, I1apa, cepbl, CBOMCTBA TEOMETPUUECKUX TEIL.

315.

Omnpenenenue nocinea0BaTeIbHOCTH, OMPeIeICHHE MIpe/ieia MOCIeJ0BaTeIbHOCTH,
oTpeieIeHne HEeMTPEPHIBHOCTU (PYHKIIMU B TOUKE, CBOMCTBA HEMPEPBIBHBIX
GyHKIMHA, onpeneseHne MPOU3BOAHON, €€ TEOMETPUICCKUN U (PU3UICCKUN CMBICIT,
npaBuia u Gopmyisl quddepeHpoBanns GyHKIINH, ONpeaesieHIe BTOPOH
MIPOU3BOTHOM, OOIIYIO0 CXEMY MOCTPOEHUS IpadUKOB (PYHKUIUN C TOMOIIBIO
MIPOU3BOIHOM, OIpeiesieHne epBOOOPa3HOM, ONPEICIICHIE HEOIPEACIEHHOTO
MHTETpalia u ero CBOMCTBa, OPMYJIbl HHTEIPUPOBAHUS, CIIOCOOBI BHIYMCIICHUS
HEeoIpeAeNEHHOT0 HHTErpaa, OlpeesIEHUE ONPEAEIEHHOTO HHTErpaa, €ro
TEOMETPUUYECKUN CMBICT M CBOMCTBA, CIIOCOOBI BHIYMCIICHUS TUIOIIA e
KPUBOJIMHEHHBIX Tpaleui ¢ IOMOIIBIO OIIPEACICHHOIO HHTErpaa.

3 16.

[TonsTus 00BbEMA reOMETPUIECKOTO Tea, (POPMYIIBI ISl BHIYUCICHUS 00bEMOB
reOMETPUYECKUX TeJI, VIO 1 TOBEPXHOCTH T€OMETPHUECKOTO Telia, (hOPMYIIbI
JUTSL BBIYUCIICHHSI 00bEMOB, (POPMYIIBI IS BEIYMCIICHUS TUIOMIA/ICH TTOBEPXHOCTEH
T€OMETPUYECKUX TeJl.

317.

Omnpenenenyue BEpOITHOCTH, OIPEEIICHNE CIydailHON BEJIMYUHBI U €€ PyHKIHUN
pacripesiesieHus], ONpeieIeHNs CyMMBbI COOBITUI, IPOU3BECHUS COOBITUI, YCIOBHOM
BEPOSTHOCTH, (POPMYITHUPOBKH U (HOPMYITBI TEOPEM CIIOKEHHS U YMHOKEHHSI
BEPOATHOCTEH, MATEMATUUECKOT O OKUAAHUS U JUCTIEPCUH, TUCKPETHON CIIy4aliHON
BEJIMYMHBI M 3AKOHA €€ PAaCIPEIECICHHUS.

3 18.

Crioco0b! pereHuit crocoObl peleHni UppaloHAIbHBIX YPABHEHUH U HEPABEHCTB,
CIOCOOBI PELICHUS] CUCTEM JIMHEWHBIX YPAaBHEHUH C IBYMSI HEM3BECTHBIMHU, CIIOCOObI
peLIeHHs] IPOCTEHIINX T10Ka3aTeNbHbIX U JIOrapu(pMHUUECKHX YpaBHEHUIH, CIOCOOBI
pelIeHMs TOKa3aTeNbHBIX U JIOTapH(PMHUUECKIX HEPABEHCTB, CIIOCOOBI PEIICHHUS
HIPOCTENUIINX TPUTOHOMETPUUECKUX YPAaBHEHUH, CIIOCOOBI pEIIeHUs TPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB, METOl MHTEPBAJIOB PELICHUS PAllMOHAIBHBIX
HEPABEHCTB.

OK 1

[ToHUMaTh CYIIHOCTB M COLMANTBHYIO 3HAUUMOCTh CBOeH Oyymiei npodeccunt, IposiBIsATh K
HEW yCTOMYMBBIA UHTEPEC.

OK 2

Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTh, BEIOMPATh TUIOBBIE METOJBI U CIOCOOBI
BBITIOJIHEHUS TPO(GECCUOHAIBHBIX 3aJ[a4, OllEHUBATh UX Y(H(HEKTUBHOCTh U KaYE€CTBO.

OK3

HpI/IHI/IMaTL peICHUA B CTAaHAAPTHBIX W HECTAHJAAPTHBIX CUTyallHMAX MW HECTU 3a HHUX
OTBCTCTBCHHOCTD.

OK 4

OcCyHIecTBIISATh IOUCK W HCIOJIb30BaHHE MH(POPMAIIUK, HEOOXOAUMON IJisi 3(PEKTHBHOTO
BBINIOJTHEHHsI PO ecCHOHATIbHBIX 33184, TPo(eCcCHOHATBLHOTO U JINYHOCTHOTO Pa3BUTHSL

OK 5

Hcnons3oBath I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHble TCXHOJIOTHUHU B HpO(l)eCCHOHaJ'IBHOfI
JACATCIIbHOCTH.

OK 6

PaGoTarh B KOJIEKTHBE U KOMaH e, YQ(EKTUBHO OOIIATHCS C KOJUIETaMU, PYKOBOJCTBOM,
MOTPEOUTEISIMH.

OK 7

BpaTL Ha ce0s1 OTBETCTBEHHOCTH 3a pa60Ty YJICHOB KOMAaH/BbI (HOI[‘IPIH@HHBIX), pe3yabTar
BBITTOJTHCHU L 3aHaHHﬁ.

OK 8

CaMOCTOSITEIPHO OMPEAENATh 3aMadi MPOGECCHOHATFHOTO M JUYHOCTHOTO Pa3BUTHS,
3aHMMATBLCS CaM0o00pa30BaHUEM, OCO3HAHHO TIAHUPOBAThH MTOBBIIICHHE KBAJTU(DUKAIIHH.

OK9

OpI/IeHTI/IpOBaTBCH B YCJIOBHUAX YacTO CMCHBI TCEXHOJOTHH B HpO(i)eCCHOHaHBHOfI
JACATCIIBHOCTH.

1.2.

Pacnpenesienue onieHMBaHUA Pe3yJbTATOB 00yUeHMsI 10 BUIaM KOHTPOJIsI

Kox m HamMeHOBaHuWe JjieMEHTA YMEHHH WJIM
3HAHUH

Bujanl arrecranun

IIpomesicymounas

Texyuwuii KOHMpPOo.Jib
Yl P ammecmayus




YMmenue

VY 1 BrmonHsATe apuPMETHYSCKHUE JCUCTBUS Ha

@pOHTAIBHBIHI OIIPOC;

WHJUBUTyaJIbHBIN
HCIIAMH, COYETas YCTHBIC 1 NUCHMEHHBIC IPUEMBL | -
HAaXOJUTh MPUONIMKEHHbIE 3HAYEHUS BEIMYHUH U poc.

. [IpakTuueckas

MOTPEITHOCTH  BBIYMCICHHM  (a0OCoJOTHAasT | aGoTa
OTHOCHUTEIIbHAs); CpaBHUBATH quciosble | 1

KonTposb
BRIPBRCHIA, CaMOCTOSITEIIbHOM
0K 1,2,34,5,6,7,8

paboTHI IO TEMaM
Y 2 HaxomuTh 3HadeHUs KOpHs, creneHu, | DpoHTaIbHBIN OMPOC;

norapudma, TPUTOHOMETPUUYECKUX BBIPAKEHUN Ha

OCHOBE olpezeIeHus, UCIIONb3Ys pu
HEOOXO/MMOCTH HMHCTPYMEHTAlbHbIE CpE/ICTBA;
MOJIb30BAThCSl  NMPUOIMIDKEHHOH — OLEHKOW  TpHU
IIPAKTUYECKHUX PacyeTax.

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

WHIMBHUIYaJbHBIH
ompoc.
[IpakTrueckas
paborta
KonTposb
CaMOCTOATEIBHON
paboThI IO TeMam

Y 3 BemonHATh TpeoOpa3oBaHUs BBIPAKEHHH,
npuMeHsisi GopMyIbl, CBSI3aHHBIE CO CBOMCTBaMHU

CTCTICHEH, JIorapu(MOB, TPUTOHOMETPUICCKHIX
byHKIHIA.
0K 1,2,34,5,8

@pOoHTAIBHBII OIPOC;
VHIUBUYAJIbHBIN
ornpoc.

[IpakTrueckas
pabora

Kontpouns
CaMOCTOSATEJIbHOU
paboThI IO TEMam

VY 4 BpruucnsaTh 3HaueHUE (QYHKIMHU 110 33JJaHHOMY
3HAUEHUIO apryMeHTa MpH pPa3IMYHBIX crocodax
3aganust QyHkuH. CTpouTh rpauKyd M3y4eHHBIX
GyHKIMH, WITIOCTPUPOBATH MO IpadUKy CBOMCTBA
3JIEMEHTAPHBIX (QYHKIUH.

OK 1,234

@pOHTAIBHBIN OIIPOC;
VHAMBUyaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

Kontpons
CaMOCTOSITEIbHOM
paboThI IO TEMamM

vV 5 Haxoauth MMPOU3BOAHBIC J3JICMCHTAPHBIX

GyHKIIHA.
OK 1234

OpOHTAIBHBIN OIIPOC;
VHIUBUYTbHBIN
orpoc.

[IpakTrueckas
pabora

Kontpouns
CaMOCTOATENIbHON
paboTHI IO TEMam

KonTponbHas
paborta

(1 cemectp),
JK3aMeH

(2 cemectp)

Y 6 Hcmonb30BaTh MPOW3BOAHYIO ISl M3YYCHUS
CBOMCTB ()YHKLMHI U MOCTPOEHHS rPpahuKOB.
OK 1,234

@pOHTAIBHBIN OIPOC;
WHIUBUAYaJIbHBIN
omnpoc.

IIpaxTrueckas
paborta

KonTpo:s
CaMOCTOSATEIbHON

KoHnTponsHas
pabora

(1 cemectp),
JK3aMeH

(2 cemectp)




paboTHI IO TEMaM

VY 7 IlpuMeHATHh NPOU3BOJIHYIO JI NPOBENEHUS
OpUOJIMKEHHBIX  BBIYMCICHHMH, pelarh 3ajadu
IIPUKIAQOHOTO  XapakTepa  Ha  HAaxOXKJICHHE
HauOOJIBIIEr0 ¥ HAMMEHBILIETO 3HAYCHMUSL.

OK 1,234

@pOHTAIBHBIHI OIIPOC;
WHIMBHUIYaJbHBIH
orpoc.

[IpakTrueckas
paborta

KonTpob
CaMOCTOATEIBHON
paboTHI IO TEMaM

VY 8 Bbuucnare B NpOCTEHIINX CIAydasx IUIOMIAJN

U 00bEMBl C HCIOJb30BAHUEM OIPEIEICHHOIO
UHTErpaja.
OK 1,2,3,56,7,8

@poHTaIBHBIN OIIPOC;
VHJIMBUYAIbHBIN
omnpoc.

[IpakTnueckas
pabora

Y 9 Pemare panuoHanbHBIC, IOKAa3aTEIbHEIC,
norapu(pMHUECKHE, TPUTOHOMETPUYECCKHE
ypaBHEHUs, CBOJSIIMECS K  JIMHEHWHBIM |

KBaJApaTHbIM, a TAKKXE aHAJIOTUYIHbIC HCPABCHCTBA U
CHUCTCMBEI.

OK 1,234

@pOHTAIBHBIN OIIPOC;
VHUBUTyaJIbHBIN
orpoc.

IIpakTrueckas
paborta

KonTtposb
CaMOCTOATEIBHON
paboThI IO TeMaM

V¥ 10 Pematp npocTeiime KoMOMHATOPHBIC 3aa4H
METOIOM Tiepebopa, a TakKe C HCIOJIb30BAHUEM
U3BECTHBIX (hOPMYII.

OK 1,234

@pOHTAIBHBIHN OIIPOC;
WHJUBUTyaJIbHBIN
orpoc.

IIpakTrueckas
paborta

KonTpos
CaMOCTOATEIBHON
paboTHI IO TeMaM

Y 11 Pacno3HaBaTh Ha YepTeKax U MOJAEIAX

OpOHTAIBHBIN OIIPOC;

IIPOCTPAHCTBEHHBIE (hopMmbI; COOTHOCUTH | UHAMBUYaJIbHbIN
TpexMepHble OOBEKTBI € HX  ONHCAHUIMH, | ONPOC.
N300paXKeHUSIMHU. [IpaxkTnueckas
0K 12,34 paboTta
@pOHTAIBHBIN OIIPOC;
Y 12 OnuceiBaTh B3aUMHOE PAaCIOJIOKEHHE gﬁgggnnyanbmm
IPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
IIpaxTrueckas
pabora
VY 13 H3o00paxaThb OCHOBHbIE MHOTOTPaHHUKU U | PPOHTANBHBINA ONMPOC;
KpYyTJIbI€ T€Ja; BBINOJIHATh YEPTEKHU MO YCIOBUSAM | MHIUBUYAIbHBIN
3agad. CTpouTh mpocTeiime cedeHus KyOa, | orpoc.
MIPU3MBI, TUPAMUIBI [IpakTnueckas
0K 1,2,34 paborta
Kontpons
CaMOCTOATEILHON

paboTHI IO TEMaM




V14 PemaTh TIaHUMETPUYECKHE W IMPOCTECHIIME

®poHTaIBHBIN OIIPOC;

CTEpEOMETPUYECKUE 3a/Jladyll Ha HAXOXJICHUE | MHIUBUAYAIbHBIN
FCOMETPUYECKUX  BEIMYMH  (UIMH,  YIJIOB, | OMPOC.
ioniaiei, o00beMoB [MpakTudeckas
OK1,2,34 paborta
Kontpouns
CaMOCTOSITEIIbHOU
paboTHI 1O TEMaM
3HaHue

3 1 3naueHure MaTeMaTUUYECKON HAYKH JIJIsi
peIIeHUs 33/1a4, BOZHUKAIOIIUX B TCOPHH U
MPAKTUKE; UPOTY U B TO K€ BPEMSI
OTPaHMYCHHOCTH MPUMEHEHHS MaTEMaTHUYCCKUX
METOJIOB K aHAJIN3Y M HCCIIETOBAHUIO MTPOILIECCOB H
SIBIICHUHM B IPUPOJIC M OOIIECTRE.

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJbHBIH
orpoc.

[IpakTrueckas
paborta

3 2 3HaueHHe NMPAKTUKU U BOIIPOCOB,
BO3HUKAIOIINUX B CAMON MaTeMaTuKe s
(dbopMHUpPOBaHUS U PA3BUTHUSI MATEMATUUYECKON
HAyKH; UICTOPUIO PA3BUTHUS MTOHATHS YUCIA,
CO3/aHMSI MaTEMaTHUECKOI0 aHAIIN3a,
BO3HUKHOBEHUS U Pa3BUTHSI TCOMETPHH.

@pOoHTAIBHBII OIPOC;
WHJUBUTyaJIbHBIN
orpoc.

IIpakTrueckas
paborta

3 3 YHuBepcalnbHbIN XapaKTep 3aKOHOB JIOTHKU
MaTeMaTUYECKUX PACCYKICHUN, UX MPUMEHHUMOCTh
BO BCEX 00JIacTsIX YeOBEUECKOH JAESITeTbHOCTH.

®poHTaTBHBIN OIPOC;
VHIUBUYAJIbHBIN
ompoc.

[IpakTrueckas
pabora

3 4 BeposATHOCTHBII XapaKkTep pa3IuyHbIX
MPOLIECCOB OKPY’KAIOIIET0 MUPA.

®poHTaTBHBIN OIIPOC;
WHIUBUYTbHBIN
ompoc.

[IpakTrueckas
pabora

3 5 OCHOBHBIE MATEMAaTUYECKNE TEPMUHBI U
MOHATHSL, (POPMYJIIBI alIreOphl U TEOMETPHUH.

OpOHTAIBHBIN OIIPOC;
VHIUBUIYTbHBIN
orpoc.

[IpakTrueckas
pabora

Konrtposnbnas
paborta

(1 cemectp),
JK3aMeH

(2 cemectp)

3 6 Onpenenenus 1EUCTBUTENHHOTO YKCIIA,
a0CONIOTHON U OTHOCUTEIHHON MOTPEITHOCTH
NpUOIMKEHUH; TPAKTHUECKHE TPUEMBbI
BBIUMCIICHU C IPUOIMKEHHBIMUA JTaHHBIMHU.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
omnpoc.

IIpaxTrueckas
paborta

3 7 OnpeneneHnst KOpHs HATYPaJIbHOW CTEIIEHH W3

@pOHTAIBHBIHN OIIPOC;

YHCiIa U CBOMCTBA KOPHS, CTETIEHH C WHAWBUTyaTbHbIHI
panrOHAJIBHBIMH ITOKA3aTCIIIMU U €€ CBOﬁCTBa, OoI1pocC.

CTETIEHH C JeWCTBUTENbHBIMU MOKa3zaTessiMu 1 ee | IIpakTtuueckas
CBOIiCTBa, Jorapudma grcia, CBOWCTBa pabota

KoHntposbHas
pabota

(1 cemectp),
9K3aMeH

(2 cemectp)




norapu(MoB, OCHOBHOE JIOTapU(PMHUIECKOE
TOXKJIECTBO, ACCATUYHBIC U HATYPAbHBIC
JorapudMsl.

3 8 OCHOBHBIE MTOHATHUS CTEPEOMETPHUH, AKCHOMBI
CTEpPEOMETPUH U CICICTBHS U3 HUX, B3AaMHOE
pacIooKeHNe MPSIMBIX, MPSIMON U MJIOCKOCTH,
JIBYX IUTOCKOCTEH B IPOCTPAHCTBE, OCHOBHBIE
TEOPEMBI O MAPAJUIETLHOCTH MPSIMOH H IJIIOCKOCTH,
HapauIeIbHOCTH BYX IUIOCKOCTEH, CBONCTBA
napajieIbHOTO MPOSKTUPOBAHUS U HX
NpUMEHEHHE s n300pakeHust Guryp B
CTEpEOMETPUH, MIOHATHE YTIIa MEXKIY MPSIMBIMH,
yIJla MKy IpsSIMON M IUNIOCKOCTBIO, OCHOBHBIE
TEOPEMBI O MEPICHIUKYIIPHOCTH TPSIMON U
IUTOCKOCTH, ITOHSATHE JABYTPAHHOTO YIJIa, Yria
MEXy TUIOCKOCTSIMH, IOHSATHE TMHEHHOTO YyTIIIa,
NPU3HAK MEPIEHINKYIIPHOCTH JIBYX IUIOCKOCTEH.

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJbHBIH
orpoc.

[IpakTrueckas
paborta

3 9 Onpenenenus U GOPMYJIIbI YUCITA
NIEPECTAaHOBOK, Pa3MEILICHHIA, COYCTAaHH, (HOPMYITY
6unoma HrrotoHa.

@pOHTAIBHBIN OIIPOC;
VHUBUTyaJIbHBIN
ornpoc.

IIpakTrueckas
paborta

3 10 Onpenenenust BEKTOpa, 1€UCTBUM HaL
BEKTOpPaMH, CBOMCTBA JEHCTBUI HAJl BEKTOPAMHU,
MOHATUE IPSIMOYTOJIBHOM JE€KapTOBOM CUCTEMBbI
KOOPJIMHAT Ha MJIOCKOCTH U B POCTPAHCTRE,
MpaBwiIa ICUCTBUM HaJl BEKTOpAMH, 3aJITaHHBIMHU
KoopauHaTaMu, (POPMYIIBI ISl BBIYUCIICHUS JJTUHBI
BEKTOpA, yria MeX1y BEKTOpaMHU, PACCTOSHUS
MEXIY JTBYMSI TOUKAMHU.

@pOHTAIBHBIN OIIPOC;
WHUBUTyaJIbHBIN
orpoc.

IIpakTrueckas
paborta

3 11 Onpenenenue paauasa, Gopmyisl epeBoaa
rpaayCHOI Mephl yria B paJuaHHyIo U 00paTHoO,
OIpeZieNIEHNE CUHYCa, KOCUHYCA, TAHI'€HCa U
KOTaHT'€HCa yIJia, OCHOBHBIE (POPMYIIbI
TPUTOHOMETPHH, TIOHATHUS OOPATHBIX
TPUTOHOMETPUUECKUX (YHKITHI.

OpOHTAIBHBII OIIPOC;
WHIUBUYTbHBIN
orpoc.

[IpakTnueckas
pabora

3 12 Onpenenenue 4nucioBor GyHKIINHU, CITIOCOObI
3a/1aHus, IpocTeiue npeoOpa3zoBaHus rpapuKoB
¢byHKLUH, cBOICTBA (QYyHKIIMU, OOpaTHON (YHKIIUH,
ee rpaduk, clI0)KHON QYHKIMH, apupMeTHIECKHe
orepanuu HaJ QYHKIUSAMH, CBOMCTBA U rpauKu
MOKa3aTeIbHOM, JIOTapU(PMUUECKON U CTETIEHHOM
¢byHKLMH, cBOICTBA U rpaduku
TPUTOHOMETPUUECKUX (YHKIIHMM, CBOIICTBA U
rpaduKu 0OpaTHBIX TPUTOHOMETPUUYECKHX

GyHKIMIA.

OpOHTAIBHBIN OIIPOC;
WHIUBUIYTbHBIN
orpoc.

[IpakTrueckas
pabota

3 130npenenenne MHOrOrpaHHUKA, €r0 ®ponTanbeHbIi onpoc; | KonTponsHas
MOBEPXHOCTH, MOHATHE MPABUIILHOTO WHIUBUAYaIbHBIN paborta
MHOTOTpaHHMKA, OIIPEIEIICHUE TPU3MBI, orpoc. (1 cemecrtp),
napaiesenumnea, BUsl IPU3M, OIpeesIeHIe [IpakTuueckas JK3aMeH
NUPAMHU/JIb], TPABHIIBHOM MHUpaMUbl, yCEUEHHON pabota (2 cemectp)




InmUupaMuJbl.

3 140npenenenue Tena BpaleHUs U TIOBEPXHOCTH
BpALLEHUs, OIIPECIICHUS IMIMHIpPA, KOHYCA,
mapa, chepsl, CBOICTBa FTEOMETPHUECKUX TeIl.

@pOHTAIBHBIHI OIIPOC;
WHIMBHU1YaJbHBIH
orpoc.

[IpakTrueckas
paborta

3 15 Onpenenenue nociie0BaTEILHOCTH,
orpeziesieHue mpeeria nocae10BaTeIbHOCTH,
OTIpeieIeHne HEeMIPEPHIBHOCTU (PYHKIIUU B TOUKE,
CBOICTBa HEMPEePhIBHBIX (YHKIINIL, OIpeIeeHre
MPOU3BOJIHOM, €€ TEOMETPHUCSCKUI U (PU3NIECKUI
CMBICII, TIpaBuja U GopMyIbl qudGepeHInpoBaHUs
byHKIMY, onpeaeTieHre BTOPO POU3BOIHOM,
0011IyI0 CXeMy MOCTpOoeHHsI TpaduKOB QYHKITUN C
MIOMOIIBIO IPOU3BOTHOM, ONIPEACTICHHUE
nepBOOOpa3HOH, OnpeeieHne HeonpeaenEHHOTO
MHTETpajia u ero CBOMCTBA, POPMYIIBI
WHTETPUPOBAHUS, CIIOCOOBI BHIYMCIICHUS
HEOMpeaeIEHHOTO HHTErpalia, ONpeaeIeHIe
OTIpeIeIEHHOT0 UHTErpaa, ero reoMeTpuIeCcKuit
CMBICJI ¥ CBOMCTBA, CTIOCOOBI BEIYUCIICHHSI
TIoIIaiel KPUBOJIMHEHHBIX TPANSIHi ¢ TOMOIIBIO
OTIpeIeNICHHOT0 HHTETpaa.

®poHTaIBHBIN OIIPOC;
WHJIMBUYyaJIbHBIN
ornpoc.

[IpakTnueckas
pabora

3 16 [TonsTHS 00BEMA TEOMETPHUECKOTO TEIA,
(OpMyIIBI TSl BBIYMCIICHUS] 00bEMOB
TCOMETPHUICCKUX TCJI, IJIOMAAN IMOBEPXHOCTHU
TFEOMETPUYECKOTO TeJia, (POPMYJIIBI IS BEIUUCIICHUS
00BeMOB, (hOPMYITBI JJTsT BEIYHUCIICHHS TLTOMIAICH
MOBEPXHOCTEH T€OMETPUYECKUX TEIL.

@pOHTAIBHBIN OIIPOC;
WHUBUTyaJIbHBIN
orpoc.

IIpakTrueckas
paborta

3 17 Onpenenenue BepOsITHOCTH, ONIPEICTICHNE
CilyyaifHON BEIMYMHBI U €€ QyHKIIUU
pacripeiesieHusl, ONpeIeNIEHUsI CYMMBI COOBITHIA,
NPOM3BEACHUS COOBITHI, YCIIOBHON BEPOSITHOCTH,
bopMyTUPOBKHU U (HOPMYITBI TEOPEM CIIOKEHUS U
YMHOXEHUS BEPOSITHOCTEN.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

3 18 CriocoOblI perieHnii cnocoobl petieHui
VPPALMOHAIILHBIX YPABHEHUI U HEPABEHCTB,
CIOCOOBI PELICHHS] CUCTEM JIMHEWHBIX YPaBHEHUH C
JIByMsl HEM3BECTHBIMHU, CIIOCOOBI PELICHUS
MPOCTEHIINX TOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
YpaBHEHM, CIIOCOOBI PEIIeHNUs TOKA3aTeNbHbIX U
norapu(MUUECKIUX HEPABEHCTB, CIIOCOOBI PEIICHUS
IPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUH,
CIOCOOBI pEeLIeHHS MPOCTEUIITNX
TPUTOHOMETPUUECKUX HEPABEHCTB, METO
MHTEPBAJIOB PEIICHUSI PallMOHAJIbHBIX HEPABEHCTB.

@pOHTAIBHBIN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta
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1.4.Pacnipenesienrie TUNIOB OLEHOYHBIX CPEICTB IO 3JIeMEHTAM 3HAHMI U YMeHMI TeKylero KOHTPOJIst

Coaepxxanue  y4yeOHOro
MaTepHaJjia no nporpaMmme

Tun KOHTPOJIBLHOT0 3aJaHUSA

YA Yy YIY | 3[3|3]|3]|3 3131313133333
1)1 1 (1|12 |3]|4]5 10)1)1)1)1)11)1|1|1
0| 1 3| 4 112|3{4|5|6|7|8

Tema 1 Beenenne 313 |3

Tema 2 Pa3zButue nosstus o 5

qucie

Tema 3 Kophu, crenenu u ) 5)
Jorapudmpl

Tema 4 IIpsimMble U IIOCKOCTH 5 5

B IPOCTPAHCTBE

Tema 5 KomOnunatopuka 3) 5
Tema 6 Koopaunats! u 5 5 5

BEKTOPBI

Tema 7 OCHOBBI 5 5

TPUTOHOMETPHHU

Tema 8 @yHKIMM U UX 5 5

CBOMCTBA U rpaduKu

Tema 9 MHOrOrpaHHUKH U 5 |5 5 55 5
KpYTIJIble Tella

Tema 10 Havana 5 5
MaTeMaTHYECKOro aHaJIn3a

Tema 11 Unterpan u ero 5

IpPUMEHEHHE

Tema 11 DniemeHTHI TEOpHUH 515

BEPOSTHOCTH. DJIEMEHTHI 5 5
MaTeMaTHYECKOW CTAaTHCTHKH.

Tema 12 YpaBHeHus u 5

HEpPaBEHCTBA.
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1.5.

PacnpenesieHne THIIOB OLCHOYHBIX CPEACTB IO 3JIeMEHTAaM 3HAHNN H YMEHHH KOHTPOJIHPYEMbIX HA IIPOMEKYTOYHOM aTTecTaluu

Conep:xkanue Y4eOHOro
MaTepHaJia o nporpaMmme

YA

Tun KOHTPOJBbHOI'O 3a{aHUSA

[N

[EEN

Y
1
3

Yy
1
4

10

11

[N

[N

[N

[N

[N

[N

[N

Tema 1 Beenenne

Tema 2 Pa3zButue noHATHS O
YHUCIIE

Tema 3 KopHu, crenenu u
JorapupmMsl

.!A

_!_\

.!_\

oRrloRr

orlopr

[

[EEN

Tema 4 IpsiMbie U MIIOCKOCTH
B IPOCTPAHCTBE

[ER

Tema 5 KomOunaropuka

Tema 6 KoopauHatsl u
BEKTOPHI

Tema 7 OCHOBEI
TPUTOHOMETPUU

_!_\

.!_\

.!_\

Tema 8 @yHKIMH U UX
CBOMCTBA U rpaduKu

.!_\

DO

[N

Tema 9 MHOroOrpaHHuKy u
KpyTJIbIE TeJla

Tema 10 Hayana
MaTeMaTHYECKOro aHaIn3a

Tema 11 UnTerpan u ero
MIPUMEHEHNE

Tema 11 DnemenTs! TEOPUHN
BEPOATHOCTH. DJIEMEHTBI
MaTEMaTHYECKON CTATUCTUKHU.

Tema 12 YpaBHeHus u
HEpPaBEHCTBA.
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2. CIEHM®UKALIUA OHEHOYHbBIX CPEICTB

2.1HazHayenue

Crneundukanueid ycTaHaBIUBAIOTCA TpeOOBaHUS K COJCPXKAHUIO UM O(OPMIICHUIO
BApUAHTOB OIIEHOYHOI'O CPE/ICTBA: IPAKTUYECKast padoTa.
[IpakTuueckass pabora mpeaHa3HaueHa sl TEKYIIErOo KOHTPOJS U OLEHKH 3HAHUN U

YMEHUH CTYACHTOB II0 IIPOrpamMme

y4eOHOW  TUCIUTUINHBI

cnermansHocTH  38.02.03 OneparmonHas AesITEIILHOCTD B JIOTUCTHKE.
2.2 KOHTHHIeHT aTTecTyeMbIX: 1 Kypc Ha 6a3e OCHOBHOTO 00I111er0 00pa3oBaHMs

«Marematuka

1o

2.3 ®opMa U yCJIOBHUS ATTECTAIMU: TEKYIIUH KOHTPOIb MPOXOIUT B BUJE BBIMOIHEHUS

3aJJaHUN IPAKTUIECKOI paboThI

[TpomexyTOUHBII KOHTPOJIb MPOBOAUTCS B POpPME KOHTPOIBHOH pabOThI
(1 cemectp) u sKk3ameHa (2 ceMmecTp) MO 3aBEpIICHHIO OCBOCHUS y4eOHOro marepuana

yqe6H0171 JAUCHUIIIMHBL, IIPU IMMOJIOKUTCIIBHBIX PE3YyJIbTaTaX TCKYIICTO KOHTPOJIA.

2.4 Bpemsi BbINOJTHEHUSA:

HOJArOTOBKa 5 MUH;
BbImostHeHWe 2 dac 50 wmwH;
oopmiieHHE M claya 5 MUH.
Bcero 3  uwac 0 wMuH.

2.5.PexoMenayemasi JInTeparypa J1Jisi pa3padoTKH OLEHOYHBIX CPEICTB U NMOJATOTOBKH

00yYaIIUXCS K aTTeCTAlMH.

ObecnieueHne TMCUUIUIMHBI Y4eOHBIMU U31aHUSIMU

Knuroob6ecneueHHOCTH
Bubauorpaguyeckoe onnucanue u3IaHus OcHoBHnasi/ Koa-8o
(aBTOp, 3arnaBne,Kli)lj1H,cl\TleC)T0 W TO/l M3NAHMS, | NONOMHUTEbHAS | 6146..11 DJIeKTPOHHBI

p JuTeparypa CIIGIDY € pecypcel
bammMakos, M. U. ocH DbC
Marematuka. — MockBa : KnoPyc, 2019 - 394 c. BOOK.ru
boromornos, H. B.
AnreOpa u Havasla aHaiau3a ; YueOHoe rnmocobue SEC IOpaiit
/lns CI1IO / boromonos H. B. — DnexTpoH. naH. ocH Pt
Mocksa : M3narensctBo FOpaiit, 2019— 240 c.
boromornos, H. B.
[TpakTHYecKue 3aHTHS IT0 MATEMaTHKE B 2 4.
Yacth 1 : yueOHOE OCOOHE IS MPUKIIATHOTO .
6aKanaBpIZaTa / H. B. BOFOMOJ‘IOB.p— 11-e u3n., OCH ObC Opaiit
nepepab. u gon. — Mocksa : 3natenbeTBo
[Opaiit, 2019. — 326 c.
lboromoos, H. B.
[[pakTHyeCcKuE 3aHATHS IO MAaTEMATHUKE B 2 Y.
Yacts 2 : Yuebnoe nocodwue s CITIO /
boromosnos H. B. — 11-e u3z., nep. u gon .—  |OCH ObC IOpaiit
OneKTpoH. 1aH. — Mocksa : 31arenscTBo
[Opaiit, 2019 .— 251 ¢.— (IlpodeccronanpHoOe
oOpa3oBaHme).
JamasH, A. A. mon DbC
MatemaTtuka : Y4eOHUK .— 3, UCIp. U oM. — ZNANIUM
Mockaa : OOO "HayuHo-u31aTeIbCKUM LIEHTP
NMHOPA-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

IMumosa, JI. . o DbC
Maremaruka ;: YueOHoe nmocodoue .— MOCKBA : ZNANIUM

00O "Hayuno-uznarenbckuid neHTp MHOPA-
M", 2019 .— 238 c.

lopodeena, A. B. ot OBbC Opaiit
Matemaruka. COOpHHK 33124 : Y4eOHO-
npaktuueckoe nocodue s CITO / opodeena
A. B. — 2-e u31. — DnekTpoH. gaH. — MocKBa :
N3narenscTBo FOpaiit, 2019 .— 176 c.

bammvakos, M. H. UTOIT 45
MatemarTuka : y9eOHUK I UCIIOJIb30BaHHUs B
yaeOHOM Ipoliecce 00pa3oBaTeIbHBIX
YIPESKICHUH, pEATH3YIOIINX POTPaMMBbI
HAYAJILHOTO U CPEJIHETO CIEIHATLHOTO
oOpazoBanus / M.1.bammakos .— 10-¢ 3.,
ctep. — Mocksa : Akagemus, 2015 .— 251 c.

bammakos, M. H. ot 39
Maremaruka: anredpa u Hadaa
MaTEeMaTHYECKOTO aHAJIN3a, TEOMETPHUS : YICOHUK
[JUIS CTYICHTOB YYPEXKICHUN CPETHETO
po¢eCCHOHAIBHOTO 00pa3oBaHusi| /
M.U.bammakos .— 3-¢ u3., crep. — MocCKBa :
Akagemus, 2017.

2.6 .MHTepHET 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 OIEHOYHBIX CPEJCTB

3amaHus I POBeIeHUS TEKYIIero KOHTPOJIst

Pa3znen Pa3BurtHne NoHATHUSA O YHCTIE

IIpakTuyeckass padora «Pa3BuTHe NOHATHS O YHUCIE»

1 BapuanT
1. 3anumure 4KMCIO B CTAaHAAPTHOM BHUJIE:
a)730000000; 6)0,0000025;
8)0,24 *107%; r)75,2%10",
2. [IpencraBbTe OOBIKHOBEHHYIO APOOH B BUIE ACCITHYHON MEPUOIUIECKON ApOOHU:
13, 35
a) 157 ) 111
3. Boeruucnure:
i® 1% +i%0 217 -2,
4, Haitaure conpsmEHHOE YMCI0 KOMIUIEKCHOMY YUCY:
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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 +5i.

o. OOpartuTe YUCTBIC IEPUOANYECKHE JECATUUHBIE IPOOU B OOBIKHOBEHHBIE:
a) 0,(42); 6) 0,(513).

6.  OOparure cMeUIaHHBIE IEPUOTUIECKUE IECATHYHBIC IPOOH B OOBIKHOBEHHBIE IPOOH:

a) 0,027); 6) 0,0(01).

7. danbl uncna  z1=- 1 +3 i, Z,= 4 + 5i. Beruucnure:

a) MOJIyJIM YUCel Z1 U Zp;

0) cyMMy YHucen Z1 | Zo;

B) Pa3HOCTb YHCEN Z1 U Zy;

I) IPOU3BEACHUE YUCEN Z1 U Z2.

8. IlocTpoiiTe KOMIUIEKCHBIE YUCIIa B KOOPJUHATHOM INIOCKOCTH:
z1=-1+3i, z,=4 +5i.

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

8-:1--1
3 9

9. Haiimure 3HaueHue qpoowu:

2 BapHaHT

1. 3anumure 4UCIIO B CTAHAAPTHOM BH/JIE:

a) 37000000; 6)0,00000052;
B) 0,42%10™; r)52,7%10°.

2. [IpencraBbTe OOBIKHOBEHHYIO APOOb B BUJIE AECATUYHON MEPUOANUECKON APOOu:
3 95

a) 117 ) 333
3. Beruncnure:
2i° +i% +i° +i%° +i>
4. HaiimuTe conpspk€HHOE YUCIIO KOMIUIEKCHOMY YHCITY:
z=4 -Ti.
5. O6paTtuTe YUCTHIEC IEPUOANYECKUE AECATUYHBIEC APOOU B OOBIKHOBEHHBIE:
a) 0,72); 6) 0,(918).
6. OOpaTuTe CMElIaHHbIE IEPUOIUYECKUE IECATUYHBIE 1pOOU B OOBIKHOBEHHBIE APOOU:
a) 0,3(6); ©6) 0,11(6).
7. danbl uncna 1= - 3 +5i, Z,= 4 -7i. Beruucnure:
a) MOJTYJIM YuCeN Z1 U Z7 ;
0) cymMMy uucen Z; U Zy;
B) pa3HOCTh YHUCEN Z1 | Z7,
T') IPOU3BEACHUE YHCeN Z1 U Z).
8. TlocTpoiiTe KOMILJIEKCHBIE YHCIIa B KOOPAMHATHOMN TIIOCKOCTHU:
2:=- 3+ 5i, 2,=4 -7i.
203,4:9-(5,39-7,39)

9. Haiinute 3HaueHue 1poou:

3.7 1
14 9 3
3aganus bannst [Ipumeuanue
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1,2,3,4 8 Kaxxapiii mpaBriIbHBIN OTBET 1 Gain

56,7 18 Kasxnprit mpaBuiIbHBIN OTBET 2 Oaiia

8,9 9 Kaxxnprii mpaBuibHBIN OTBET 3 Oaiia

Kpurepum ouenkn U 1IKAJIA NepeBoia 0a/U10B B 0TMETKHU

OTMeTKka Yuc10 6217108, HEOOX0AMMOE IJIs
MOJTy4YeHHsI OTMETKH
« 5» (OTIMYHO) 33-35
« 4y (xoporto) 27— 32
« 3» (YIOBJIETBOPUTEIHHO) 18 — 26
« 2 « (HEYIOBJIETBOPUTEIBHO) meHee 18

Otsetbl K padore «Pa3BuTHE NOHATHS 0 YHCJIE)

3ananue Bapuanr 1 Bapuant 2
L 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) 4,2*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 -5 Z =4+Ti
14 19 8 34
) a) —; 0) —. a) —; 0) —.
33 33 11 37
6 a i; 6)i. a)E; 6)l.
110 990 30 60
a) |z,|=+10; |z,|=+/4% a) |z,|=+/34; |z,|]=465; 6)1-
7 6)3+8i; B)-5-2i; 1) -20+ |2i; B) -7+12i; 1)23-i.
7i.
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Z1=-3+5i
y . y
Z1=-1+3i
C C
\T,
- \7‘ F R B X
8 | >
ylr Z,=4 + 5] VOT! L x
K 22:4-7i
9 -147,6

Paszgea . Kopuu, crenenu u jgorapugmsl

IpakTnyeckas padora «KopHu, cTeneHu u Jorapupmsbi»

Al. YOpocTuTh BBIpa)KEHHE U HAUTH X:
1) 10; 2) -1; 3)-10; 4)0.
A2.Haiinute KOpeHb ypaBHEHHUS
1) 11; 2)1; 3) -10; 4) %

1 BapuanT
lgx=1g8+2Ig5-1g10 -1g2

log 2(3x +1) =3

A3. YkaxnuTe nIpoMeXyTOK, KOTOPOMY IIPUHAJUJIEKUT KOPEHb YPABHEHUS

|Og4 (4—x)+log42:l

1(-3;-1),2)(0;2);3)[2,3];4)[4;8].
A4. Haitnure cymmy kopHeii ypasnenus log, x* = log, (9x — 20)

1)-13; 2)-5; 3)5 4)09.

AS. Pemmre HepaBeHcTBO logs(4—2x) =1

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

4)[0,5;+00).

B1. Pemmre HepaBeHcTBo log,(3x+2) = log, (x—1)

D(1;+0); 2)(-@;—% 1;3)[-1,5; —%]; 4) pelieHuit HeT.

B2. Pemmre nepasenctso log, (6 —3x) >-1

9

1) (-10; +o0); 2) (-o0; -10); 3) (-1 2); 4) (-0,1; 20).

C. Haliiure 4MCIIO LENBIX OTPULATEIBHBIX pPEIICHUN

lg(x+5) < 2-1Ig2
1)5; 2) 4; 3) 10;

Al. YpocTuTh BBIpOKEHUE U HAWUTH X:
1) 14; 2) -1; 3)-10; 4)0.

HepaBeHCTBA

4) HU OJTHOTO.

2 BapuaHT
lgx=1g12-1g3+ 2lg7 -1gl4
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A2.Haiinure xopenb ypaBHeHust l0Qs(2x-4)=2
1) 11; 2)145; 3) -10; 4) 7.
3

A3. YkaxuTe MPOMEKYTOK, KOTOPOMY MPUHAICKUT KOPEHb YPaBHEHHUSI
10g0,4 (5 —2x ) - 10g0,4 2=1
1) (-0;-2);2) [-2;1];3) [ 1;2]; 4) (2; +o0).
A4. Haiimute cymMy KopHel ypaBHenus 1g (4Xx—3) =2 Ig x
1)-2; 2) 4, 3) -4; 4) 2.
AS. Pemnre HepaBeHcTBO logg (5 —2x) > 1
1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + o).

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

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

B2. Pemnte Hepasenctso log, (1-1,4x) <-1
3

1) (0,5; +o0); z><-oo;—§); 3)(142); 4)(057).

C. Haiinute umcno uenbix pemieHuid  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeuHO MHOTO; 4) HU OJHOTO.
Kpurepun onenku padorbl

3ananus basnbl [Ipumeuanue
Al - A5 5 Kasxprit npaBuibHBIN 0TBET 1 Gamn
B1 B2 4 Kaxapiii mpaBuiibHBIN OTBET 2 Oasuia
C 3 Kasxnprit mpaBuiibHBIN OTBET 3 Oayuia

MaxkcumanbHblil 6ai 3a padoty — 12 6aj10B

IIkana nepeBoaa 6a/1J10B B OTMETKH

Ormerka Yucso 6a/10B, HEOOXO0AUMOE /IS NOJYYCHHUSA OTMETKH
« 5» (OTIMYHO) 12-11
« 4» (xoporio) 10-9
« 3» (Y1OBJIETBOPUTEIHHO) 8-7
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 7
OTBeTbI
1 Bapuanr 2 Bapuant
Al |1)10 1) 14
2) 14,5
A2 | 4) g )
A3 | x =2;[2;3] (3) x =2,1; (2; + o) (4)
A4 | x; =4; x, =5, 4+5=09; (4) x1 =1; x; =3; 1+3=4;(2)
Bd |} +0)(1) e }; +oo) (1)
-1;2) 3
B2 x e ) G3) xe(-w;—?)(Z)
Cl |xe(-5/45], x=-4;-3;-2;-1.(2) xe (2;7], x=-3;4;5;6;7. (1)
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Paznea IIpsiMble M VIOCKOCTH B IIPOCTPAHCTBE
HpaKTH‘leCKaH paﬁoTa «HpﬂMble H IIJIOCKOCTH B IIPOCTPAHCTBEY.

1 BapuanT

YpoBensb A.
1.Hanmcate 0003HaYeHNE TMPSIMBIX.
2.HamucaTth 0003HaUY€HHUE OTPE3KOB.
3.HammcaTth 0603HaYEeHUE YTIIOB.
4. Hanucats 0003HaYEHHE TIOCKOCTEH.
5.CKOJBKO TJIOCKOCTEW MOKHO MPOBECTH Yepe3 OJHY MPSAMYI0?
6.CKOJIBKO IJIOCKOCTEW MOXKHO IPOBECTU Yepe3 JIBE NapauiesIbHbIE IPSMbIE?
7.CKOJBKO IJIOCKOCTEM MOXKHO MPOBECTU YEPE3 JIBE MEPECEKAIOIINECs MPsMbIe?
8. CKOJIBKO IJIOCKOCTEN MOKHO ITPOBECTH Y€pE3 JIBE CKPEIIMBAKOIINECS TPSAMBbIE?
9. Ilpsimble a ¥ 6 MapayuIenbHBI MPSAMOH ¢. Kak pacmonokeHsl Mexay co00i mpsimMbie a U 67
10./IBe miockocTu napaiienbHbl 01HOM npsiMoii. [TapamiensHbl 11 OHU MeX Ty cOO0i?
11.IInockoctb a [l B, o X y= a, P ¥ y= 6. UTO MOKHO CKa3aTh O MPSIMBIX @ U 7

12.¥ TpeyronpHuka ocCHOBaHME paBHO 18 cM. UeMy paBHa CpelHss IMHUS TPEYroJibHUKA?

13.CropoHbl OCHOBaHUS Tpaleuuu paBHbl 12cm 1 7cM. UeMy paBHa cpeHss JIUHUS Tpaneuun?

14.Y naHHOro 4eTHIPEXYTOJIbHUKA IPOTUBOIIOJIOKHBIE CTOPOHBI PaBHBI U MApaJICIbHBI.
Huaronanu paBubl 15¢cm u 13 cM. SBasieTcst 1u 4eThIpEeXyroabHUK IPSIMOYTOJIBHUKOM?

Yposens B.

15. Touku K, M, P, T ue nexar B OJHOW IUIOCKOCTH. Moryt nu npsmeie KM u PT
nepecekarbea? OTBET 00OCHOBATH.

16. CxemaTuyHO M300pa3uTh MIIOCKOCTh @ B BUJE Mapajuienorpamma. BHe ee mocTpouTh
otpe3ok AB, He MapayenbHbld eil. Yepes koHIbI oTpe3ka AB u ero cepennny M npoBecTtu
napasulesibHbIE TPSIMbIE, MEPECEKAONINE IIOCKOCTh & B TOUKax A1, B u M. Haiitu nimny
orpeska MM, eciu A4:=13 M, BB1="T7 m.

Yposens C.

17. I[aHBI ABC IAapaJUICIIBHBIC INNIOCKOCTH U HE JICXKAIlAasd MCEKAY HHUMHU TOYKaA P. I[Be
npsMbIe, IPOXOISIINE Yepe3 TOUYKYy P mepecekaroT ONMKHIOI K TOYKe P TUIOCKOCTh B
Toukax A3 U Az, a JanbpHIO B TOYKax Biu B, cooTBeTcTBeHHO. Haiiaute nnmuHy oTpeska
BB, , ecnn A1A,=6cm u PAy: A1By = 3:2.

IIpakTuyeckass padora «IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE.

2 BapuaHT
Yposens A.
1.Hamucath 0003Hau€HNUE TIIIOCKOCTEH.
2.Hamucats 0003HaYeHHE MPSMBIX.
3.Hammcats 0003HaueHNE YTIIOB.
4.Ha3zoBuTe OCHOBHBIE (DUTYpPHI B TPOCTPAHCTBE.
5.CKOIBKO TNIOCKOCTEW MOXKHO IPOBECTU YePE3 TPU TOUKHU?
6.Moryt nu mpsimMas U TUIOCKOCTh MMETh JIB€ OOIIHe TOYKH?
7.CKOJIBKO TIJIOCKOCTEM MOKHO TMPOBECTH 4Yepe3 MPSIMYI0 W HE JIEKANIyH0 HAa HEW TOYKy?
8. CKOJIbKO MOXKET OBITh OOIIMX TOYEK y MPSMOW U TUIOCKOCTH?
9. Bcerna nm uepe3 JBe MapajuiesibHbIE MPSMbIE MOKHO IMPOBECTH IJIOCKOCTH?
10.BepHo 1M, 4TO TMJIOCKOCTH TNapajUieibHbI, €CIU MpsiMas, Jexallas B OJHOM IUIOCKOCTH,
napasuiesibHa APYroil miockoctu??
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11.IInmockocth o || B, mpsAMas M JIEKUT B IUIOCKOCTH o. BepHo 1M, yTOo mpsMas m
napajuiebHa IUIOCKOCTH [3?

12.¥ TpeyronpHuka ocHoBaHue paBHO 10 cM. UeMy paBHa CpeliHssl IUHUS TPEYroJibHUKA?
13.Ctoponbsl ocHOBaHus Tpamneuuu paBHbl 13cm u 4cm. UeMy paBHa CpeiHssA JTMHUS Tpaneuun?
14.BepHO 11, YTO €CIAM JIBE CTOPOHBI TPEYrOJIbHUKA NapauleIbHbl IJIOCKOCTH O, TO U TPEThS
CTOpPOHA TPEYToJIbHHUKA MapajielbHa IIOCKOCTH o7

Yposens B.

15. Ilpsmeie EN 1 KM He nexar B omHOM muiockoctd. Moryt nu npsimeie EM u NK
nepecekarbcss OTBET 0OOCHOBATH.

16. CxemaTnyHO M300pa3UTh IIIOCKOCTh ¢ B BUJE MapajuiesiorpaMMa. BHe ee mocTpoutsb
orpe3ok AB, He napamuienbsHbli eil. Yepes koH1bI oTpe3ka AB u ero cepenuny M nposectu
napajuiejbHbIe MPsAMbIE, TMEpeceKarolue MIOCKOCTh « B ToukKax Aj, By u M. Halitu myuny
orpeska MM, eciu A4:1=3 M, BB1=17 m.

Yposens C.

17. I[aHBI ABC IapaJUICJIIbHBIC IINIOCKOCTH W HC JICXKalllasd MCXKJAY HUMHU TOYKa P. HBG
npsMbIe, MPOXOISIINEe Yepe3 TOUKY P MmepeceKkaroT OMMKHIOI K TOYKEe P IUIOCKOCTH B
Toukax Aj; U Az, a JalbHIOI B TOYKax Bi u By cooTBeTcTBeHHO. Haliaute amuuy otpeska
BB, , ecnn A4 =10cm u PAy . A1B1 = 2:3.

Kpurtepun onenkn padoThl

3ananus basnbl [Ipumeuanue
1-14 14 Kaxaplit mpaBuibHBIN 0TBET 1 Gann
15-16 4 Kaxaplii mpaBrIIbHBIN OoTBET 2 Oasuia
17 3 Kaxapiii mpaBuiibHBIN OTBET 3 Oania

MaxkcumanbHbIil 0ani 3a padoty — 21 6ana

Ixkana nepeBoaa 6a/1/0B B 0OTMETKHU

OtMmerka Yucso 6a/1510B, HEOOX0AUMOE 1JIs NOJTYYECHHS OTMETKH
« 5» (0TAMYHO) 21-20
« 4y (xoporio) 19-17
« 3» (YIOBIIETBOPHUTEIHHO) 16 - 15
« 2 « (HEYIOBJIETBOPUTEIBHO) MeHee 15

OtBernl k padore «IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBE).

1 Bapuanr 2 BapuaHnt
1 AB, ab a, 5, (ABQC),..
2 AB, CD,.. AB, a,b
3 ZABC, £0,q,1, ZABC, £0,a,1,
4 a, B, (ABC),.. TOYKa, IpsiMasi, IIIOCKOCTh
5 HHUCKOJIBKO OJHY
6 OJIHY HET
7 OJIHY OJIHY
8 HHU OJHOH OJIHY, MHOT'O, HU OJJHOI
9 napaieIbHO na
10 U a, U HET HET
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1)

11 allb na

12 9 cm 5cm

13 9,5cMm 8,5 cMm

14 HET na

15 KM cxpemuBaercs ¢ PT EM cxpenmBaercs ¢ NK
16 10 cm 10 cm

17 10 cm 25 cm

Paznen KomOuHaropuka

IIpakTuyeckas padora «KomoOuHaTopukay.

1 Bapuanrt

1.CkonpkuMu CHOCO6aMI/I MOHO COCTaBUTDH paACIIMCAHUEC OAHOI'O y‘IC6HOFO JHA U3 5 Pa3JINIHBIX
1) 30 2) 100 3) 120 4) 5

2. B 9«b» knacce 32 yuamuxcs. CKOIbKHUMH CIIOCOOaMH MOXHO c(hOpMUPOBATH KOMaHAy U3 4

YPOKOB?

YCJIIOBCK IJIs1 y‘-IaCTI/ISI B MaTCMaTI/I‘ICCKOfI OJ'II/IMHI/IaZIe?
1) 128 2) 35960 3) 36 4)46788

3. CKOJIBKO CYLIECTBYET PA3IMYHbIX JIBY3HAUHBIX YHUCE, B 3AIIMCU KOTOPBIX MOXKHO
ucronb3oBath mudpsl 1, 2, 3, 4, 5, 6, ecnu udphl B Unciie JOHKHBI ObITh pa3JIMUHBIMU?

1) 10 2) 60 3) 20 4) 30
4. Beraucnuts: 6! -5! 1) 600 2) 300 3) 1 4) 1000

5. Pemnth oTHOCUTENBHO N ypaBHeHuUe: Pyip /Pr=12 1)8 2)9 3)7 4)2

6. bpocatot Tpu MoHeThl. KakoBa BEpOSTHOCTH TOTO, YTO BBIIAAYT JIBa Opjia U OJHA pelka?
1)0,1 2) 0,5 3) 0,125 4) 0,625

7 . B nenexHo-BemeBoii gorepee Ha 1000000 6uneroB pasbirpsiBaetrcs 1200 Bemesix u 800
JIEHEe)KHBIX BBIUTpHILIEil. KakoBa BEpOSITHOCTH BBIMTPbIIIA?

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

I[IpakTnyeckas padora «KomonHaTopukay.

2 BapHaHT

1.CKOJIBKO Pa3IMYHBIX MSITU3HAYHBIX YHCET MOXKHO cOCTaBUTh U3 mudp 1, 2, 3, 4, 5?
1) 100 2) 30 3)5 4) 120

2. UmeroTes MMOMUIOPHI, OT'ypIbI, JTYK. CKOJIBKO Pa3JIMYHbIX CAJIATOB MOKHO NPUT'OTOBUTDL, CCJIIA
B KaXXJbIM canaT JOKHO BXOJUTH 2 Pa3JIMYHBIX B OBOH.I@IZ?

1)3 2)6 3)2 4)1
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3. CxonbKuMH criocobamu u3 9 y4eOHBIX MPEeIMETOB MOKHO COCTaBUTh pacliCaHue Y4eOHOTO
JHS U3 6 pa3IuyHbIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
4. Beryucaure: 6!+ 4!

1)544 2) 10 3) 30 4) 744

5. Pemuth oTHOCHTEBHO N ypaBHeHue :1/ Png=20/ Pr,  1)2 2)4 3)12 4)7

6. bpocarot 1Ba urpanbHbIX Kyouka. KakoBa BeposSTHOCTb TOTO, UTO BBITAIYT JIBE YETHBIC
udpoI?
1) 0,25 2)0,0625 3) 0,5 4) 0,125

7 . B xop3une nexar rpudsl, cpeau kotopbix 10% 6enbix u 40% poriokux. KakoBa BeposTHOCTh
TOT'0, YTO BHIOpAHHBIN I'pUO OEIbIN MK PHIKUIL?

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

Kpurepun oneHku

OtMmeTka «3» «4» «5»
| qactn 4 3aganus 4 3ananus 4 3ananus
Il 4gacrts 1 3amanue 2 3agaHus

3a BEpHO BBINIOJHEHHOE 33JJaHUE 7 YYEHHK IOJy4aeT
JIOTIOJIHATEIIbHYIO OTMETKY

OTBeTbI
Bapuanr 1
Ne 3ananus 1 2 3 4 5 6 7
Ne orBera 3 2 4 1 4 3 4
Bapmuanr 2
Ne 3ananus 1 2 3 4 5) 6 7
Neo otBeTa 4 1 2 4 4 1 1

Pa3nen KoopauHaTsl 1 BEKTOPBI
IIpakTnyeckas padora «KoopaAnHATBI H BEKTOPBD».

1 BapuanT
Yposens A.
3anoqHUTE NPOMYCKH.
1. BEKTOpOM Ha MJIOCKOCTH HA3bIBAETCH ...

2. Bekrop u3o0paxaercs ...
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3. Moaynem BeKTOpa Ha3bIBa€TCA ...

4. JIBa BEKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS IPOTUBOIOJIOKHO HAIIPABIEHHBIMU, €CIIH ...
5. Ilpu yMHOKEHUH BEKTOpPA HA YUCIIO ...

6. /IBa BEeKTOpa CUMTAIOTCSA PABHBIMU, €CIIH ...

7.HyneBoil BEKTOp KOJUIMHEAPEH ........ BEKTODY.

Yposens B.
8. Haiiqute KoOpiMHATHI BEKTOPA o o A(5;-1;3) m B(2;5-2;4).

9.J1aHbI BEKTOPBI 2 {3:1; -2} u—{1;4; -3} Haﬁz{HTe‘—;_ —>‘.
c 2 c

10.Jansr Touku A (0;0;2) uB (1;1;-2). Ha ocu OV naiigure touky M ( 0; y; 0),
paBHOyIanEéHHy0 oT To4yek A u B. Touka O — Hadaso KoopAuHaT.
Ypogens C.

11. SIBAstOTCS JM BEKTOPBI i E KOLIUREADHBIME  ecnim A(5;-1;3) , B(2;-2;4), C(3;1; -
2),E(6;1;1)?

2 BapHaHT

Yposens A.

3anoyiHUTE NPOMYCKH.
1. BekTopoM B IpOCTPAHCTBE HA3bIBACTCA ...

2. BexTop ob6o3HauaeTcs ...

3. In1HOM BEKTOpa HAa3bIBACTCH ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HAMPABICHHBIMU, €CJIH ...
5. Jlnst TOro, 94TOOBI CIOXKHUTH J1BA BEKTOPA, HYXKHO ...

6. HyneBpIM BEKTOPOM Ha3bIBAETCH ...

7. JIBa BEKTOpa HA3bIBAKOTCS KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.
8.HaiinuTe KoopAMHATHI BEKTOpa —ecm C(6;3;-2) u D(2;4;-5).

9.J1aHbI BEKTOPBI — {5; —1; 2} u > {3;2; —4} Haﬁ,[[HTe‘—}_ ﬁ‘

r} z &
10. Jaubr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ wnaiinute touky M ( 0; 0; 2),
paBHOynanéuHyro  oT Todek A u B. Touka O — Hayano KOOpaAUHAT.

Yposens C.
11. SIBnsroTest 1 BekTOpsl 7 1 ﬁ KOLTUREADRBIMU ecnn C(5;-1;3) ,M(2;-2:4), A(1;-2;3)u
B(-5;-4;5)?

Kpurepun oueHku

3agaHus bannel [Ipumeuanue
1-7 7 Kaxxapiit npaBuiibHBIN oTBeT 1 Gan
8-10 6 Kaxpiii mpaBuIIbHBIN OTBET 2 Oasuia
11 3 Kaxaplii mpaBuIIbHBIN OTBET 3 Oamia

MaxkcumanbsHbli 6am 3a paboty — 16 0as10oB
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Ixkana nepeBoaa 0a/1/0B B OTMETKH

OTMeTKa

Yucs10 62/10B, HEOOX0AMMOE ISl TOJTYYEHHUS] OTMETKH

« 5» (0TIMYHO) 16 - 15
« 4y (xoporio) 14 - 13
« 3» (yIOBJIETBOPUTEIHHO) 12-10
« 2 « (HeyIOBJIETBOPUTEIHHO) menee 10
OTBeTbI
1 Bapuant 2 Bapuanr
1 HaIlpaBJICHHBIN OTPE30K HaIIPaBJICHHBIN OTPE30K
2 a,—> a,—>
3 JUTMHA BEKTOPA JUTMHA OTpe3Ka
4 KOJUITMHEApHbl U MX HAampaBJCHHs He WX HaIlpaBJICHUS COBIAIAIOT
COBITAJIAIOT
5 | HaO3TO THCIO YMHOKAKOTCS KOOD/IMHATEI CJIOKUTH X KOOPIUHATHI
BEKTOpa
5 OHU COHAIpPABJICHBI M UX JUINHBI BEKTOp, Y KOTOPOTO HAYaJI0 M KOHEI
paBHBI COBMAJIAIOT
7 TH000My OHH JIS)KAT Ha TapaJJIeITbHBIX WIH Ha OHOM
MPAMOi
8 AB={-3-11} CD={-4;1-3}
9 |2b-c ={5;—2;—1},‘2b —c‘zx/so a-2b ={—1;—5;1o},‘ a —2b‘=«/126
10 M (0; 1; 0) M (0; 0; -1)
11 HE KOJUJIMHEAPHbI KOJIJTMHEAPHBI

Paszgen OCHOBBI TPUTOHOMETPHH

IIpakTnueckas padora «OCHOBBI TPUTOHOMETPHI».
1 BapuanT

Al. Beruuciure: sin 30°

1)0,5;

2) 1, 3)%:

W2

11
A2. Ha kakoM u3 uepTexeii n306paxsn rpaduk ysxumn 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+

Puc 2
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\ A \ 4 \ /1 \ i N A / N /
L] \n\ Zy n -1f5n \{L—Oy 0.fx \kl }/211 2fn \SKS}/ ﬂ¥ ﬂj){ ax —n\ 7[)(-0 5 0 \{ﬂ){ 1k M\ﬂj{ 1]
Puc 3 Puc 4

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

1)4; 2) -4 3)6; 4) a2
A 4. YopocTtuTte, ucnoib3ysi GopMyIibl IPUBEICHHUS: cos(m-a)-coS(27-a1)+C0S%0
1) 2cos?a;  2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpaduk GyHkimu Y = 3SiNX U yKaXHTe 00JACTh OIPEICICHHS
M 00NacTb 3HA4YEHUH (YHKIHH.

A6. Orpenenure 3HaK Beipakenus: Sin110°-cos 110°
1) +; 2)-; 3)0; 4) HeT BEpHOTO OTBETA.

B. [Ilo 3agaHHOMY 3HaUY€HUIO TPUTOHOMETPUUYECKON PYHKIIMU, HAllAUTE 3HAUCHHE

. Vs
ctg a, ecnu Sin 0=0,8 u E< o <7

C. Jlokaxxute TOXIECTBO:

2sin® «
> — =1t92a
tgo - (COS® ¢ — sin” «)
2 BapuaHT
Al. Beraucnute: €os 30°
1)0,5; 2) 1; B)E; 4)£.
2 2
17
A2. Ha kakom n3 uepTeskeii n300paxén rpaduk ¢pyrxunn y = C0S(X — E)
[\ [\ P\ N
\ \ \ \ V4R N N /TN
n —3f5n £ —25:1/—11 ~1f5n k3 —OSn/D ofn Yk 1 n/?n 2.px% 3 n/ f‘( —3pn _"‘%5“_}‘( —15m —N\QS'H‘}/ 0fn 1 \-nj
)i )’ v V
Puc 1

Puc 2




/ /
n\—zs}/—n —1fw \{_——05}/0 0.

n

Puc 3

Puc 4

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

1)4; 2) -4, 3)6; 4) 42
A 4. YrpocTtuTte, UCIoJIb3ys POPMYIIbI IPHUBEICHUS: sin (n-a)-cos(% - o)+C0S%0l
1) 2cos?a;  2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpaduk ¢yHkmum y = 1 + COSX U yKaXUTE O00JacCTh OMpEIETICHUS M

0
MHOKECTBO 3HAa4YeHWH (DyHKIHU.
A6. Ornpenenure 3HaK Beipaxkenus: Sin100°- cos 100°.
1)+; 2) - 3)0; 4)HEeT BEpHOTO OTBETA.
B. [Ilo 3aganHOMy 3HaU€HUIO TPUTOHOMETPUYECKON PyHKIINU, HalauTE 3HaUeHue 1] a,
V4
ecii Cos o= 0,8 u E< o<m
C. Jlokaxxute TOXIECTBO:
2cos®’ o -tgo
- 2 2 =- tgza
SIN" &r —COS™ &x
Kpurepun onenku
3agaHus banmnbl IIpumeuanue
Al - A6 6 Kaxaplit mpaBuibHBIN 0TBET 1 Gann
B 2 Kaxxapiit mpaBuiibHbIN oTBET 2 Oasuia
C 3 Kaxapiii mpaBuIbHBIN OTBET 3 Oania

MaxkcumanbsHblit 6ai 3a padoty — 11 0aJsuioB

Ikana nepeBoaa 60a/1J10B B 0TMETKH

OT1merka Yuciio 62,5108, HE00X0AMMOE LISl OJIYYEHHSI OTMETKH
« 5» (0OTIMYHO) 11-10
« 4» (xopormio) 9-8
« 3» (YIOBJIETBOPHUTEILHO) 7-6
« 2 « (HEYJOBJIETBOPUTEIHHO) MeHee 6

OTBeThI
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1 Bapuanrt 2 Bapuant
Al D05 3) 3
2

A2 | puc4 puc 2
A3 |14 3)6
A4 |3)0 2)1
&S |ye[-3;3] e pel0;2]
A6

3 3

4 4

Hcnonws3zyeM hopmysibl IBOMHOTO yTiia Hcnonb3yem GhopMysisl TBOWHOTO yria

Pazgen ®@yHkuum u rpapuxku

IIpakTnueckas padora «OPyHKIUM U TPAPUKN».

1 BapuanT
Al. Kako# u3 rpaukoB, H300paKeHHBIX Ha pucyHKax 1) —4) 3amgaer QyHKIMK

D) 2

% X
\’/ X
+

\ 4

»
L

X X

A) 1). b) 2). B) 3). I) 4).
A2. Haiigute oOnacTs onpeaenenus GyHKuu Y =~/4X—1

A) x>2; b)x <2; B)xz%;l“) x <2,
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A3.Tlo  rpaduky  odyakuuun Yy =f(X) 7
YKaKUATE 5 //
a) o0macTh onpeaeseHus GyHKIUH; Nl
0) HynM QyHKINU; °1. \
B) IPOMEXYTKH IOCTOSIHHOI'O  3HaKa / \
Gynkimy; 4 3/ 1 [ 1 2 3 &
r) TOYKH MaKCUMymMa ¥ MHHAMYyMa
byHKIINY, -
1) IPOMEKYTKA MOHOTOHHOCTH; 5
€) HauOobIIIee " HauMEHBIIIee

3HaUYCHUs (QYHKIIHH,
) 00J1acTh 3HaUCHHUH (DYHKIIHH.
A4.Cpenu 3a1aHHBIX QYHKIUN YKOKHATE

YETHEIE .

1) y=2x5  2) y=vJx; 3)y=5x;

A) Du3), b)) 1) B) 3).

2x+1

B. Haiinurte oGnacts onpenenenus QyHKIUU Yy = x-D) .
X(X —

C. Ilocrpoiite rpaduk GpyHKimn Y = X° — 4X +3 1 yKaxuTe ee CBOHACTBA.

2 BapuaHT
Al. Kakoii u3 rpadukoB, n300pakeHHBIX Ha pucyHKax 1) —4), 3agaet pyHKIHI0?

b
? /T\
Y ]
9 -

1] Y‘j
k)
¥ \
>
b4 / X
B

A)1). b) 2). ) 3). I) 4).
1
A2. Hatinute o0OnacTh onpeneacHus KITUHN =
P hym y e
A) x>3; b) x<3; B) x>3; IN x<1/3.
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. TTo rpapuky dpynkuuu y = f(X) ykaxure: T
a) o0nacth onpezeneHus QyHKINH, 5
0) HynH QyHKIHH; 4
B) IPOMEXYTKH IOCTOSIHHOTO 3HAaKa 13
GyHKIIY; 2
I') TOYKH MaKCUMyMa U MUHAMyMa \ E: /\/
Qynicunm; EERENy/EEDPENE
1) IPOMEKYTKH MOHOTOHHOCTH; J
€) HanOoJIbIIIee U HAUMEHbBIIIEEe _i
3HaYeHUs PyHKIWH; ;,
) 00J1aCTh 3HAYCHU I DYHKIHH. 1
A4. Cpenu 3a1aHHBIX (YHKIUN YKaKUTE HEUYETHHIC.
1) y=2x% 2) y=§; 3) y=5x.
X
A) D)n3); b) 2); B) 2)n 3); ) 3).
y 2+x°
B. Haiinure oGnacte onpenenenus QyHKIUN Y = .
X(x—=5)
C. IToctpoiite rpadux pyHkIHH Y = X*—2x+1u YKa)XKHTE €€ CBOWCTBA.
Kpurtepuu ouenku
3ananus basnbl IIpumeuanue
Al — A4 10 Kaxnp1ii mpaBuiibHbIN oTBeT 1 Oamn
B 2 Kaxapiii mpaBuIIbHBIN OTBET 2 Gara
C 3 Kaxxpiii mpaBmiibHBIN oTBET 3 Oana
MakcumanbHbIi 0amt 3a padoty — 15 6a/10B
IIIkana nepeBoaa 6a/1J10B B OTMETKH
OrMmerka Yucso 6a/10B, HEOOXO0AUMOE /ISl OJYYCHHUA OTMETKHU
« 5» (OTINYHO) 15-14
« 4» (xoporio) 13-12
« 3» (YIOBIETBOPUTEIBHO) 11-10
« 2 « (HEYJOBJIETBOPHUTEIHHO) meHee 10
OTtBeTbl
1 Bapuanr 2 BapuaHnt
Al |B)3 A)l
b) x<3
A2 |B)x> % )
a) Xe[—3;5]; 0)-2;4;B8) y> 0 npu a) Xe[—3;4]; 6)-2; 1;B) y> 0 npu
Xe(—2;4); y <0 npu Xe[—S; 2)u(4; 5]; Xe[—3;—2)u(l; 4]; y <0 pu Xe(—2;1);
A3 | Dxmax=0,2; Xmin = 1; 1) & T mpm MXmax = 2; Xmin = - 1; 1) & T 1ipu
e[-30]u;2]; b ¥ npu xe[-12]u[3;4]; b ¥ npu
xel01]u[2;5]; xe[-3-1u[23];
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€) Yuaus = 05 Y wamw = - 1; €) Yuans = 25 Y namu = - 3;
x) ye[-1:6]; x) ye[-3;2];
A4 | B)1 B) 2)u 3)
B |x=0;x=1; x #0;x25;
y=xX"—4x+3=(x-2)°-1 y=x"—2x+1=(x—1)°
1)xe R; 2) ye[—1;+oo]; 3) pyukuus 1)xe R; 2) ye[—0;+oo]; 3) pynkuums
obmero Buaa; 4) y > 0 nmpu obmiero Buaa; 4) y > 0 mpu Bcex x Kpome
C xe(—00:1)U(3;+0); y <0 mpu 1;5)d T mpu xell; +0);
Xe(l;S); S o T npu Xe[2;+oo); 0} 0} inpn Xe(—oo;l];
~Ll‘[pI/I Xe(—oo;Z];

Pa3znesn MHOrorpaHHuKM U KpyIJble Tejia

1 BapuanT
Yposens A.

Al. Kakoif He MOXeT ObITh TIpu3Ma’?

A. Tlpsimoii; b. Haknonnoii;  B. IIpaBunbHOI; I'. YceuenHoi.
A2. Kakas ¢opmyna ucmonb3yercs Ui BBIUMCICHUS o0ObeMa Npu3Mbl, Tne R — pammyc
ocHoBaHus1, H — BeIcOTA:!

A.%SOCUH; B.7R?H:;  B.S, H: F.%H(S+Sl s ssl).
A3. Ha3zoBure, kakas Gpurypa He siBJIS€TCs IPaBUJIbHBIM MHOTOI'PaHHUKOM.

A. Ky6; b. Honexasap; B. Oktasap; I'. ITapannenenumne.
A4. Pebpo kyba paBHO 2 cM. Beruncnute cyMMy JUIMH Beex pebep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. TInomap rpanu ky6a paBHa 16 cM? . Berumciure ero oobeM.

A. 24 CM3; b. 48 CM3; B. 56 CM3; I.64cm®.

A6. CymecTtByeT JM MNpHU3Ma, Y KOTOPOM TOJBKO OJHO OOKOBOE PEOpPO MEpIEeHIUKYISIPHO
OCHOBaHHUIO?
A. Ia; b. Her.

Yposens B.

B7. U3 Bepumnbl B kBagpata ABCD co ctopoHOif 6 CM K €ro IJIOCKOCTH IPOBEAEH
nepnenaukynap BK. Haiigute o0vém mupamuabl, ecniu AK =10 cwm.
B8. OcHOBaHMEM MpPU3MBI SBISIETCS MPSMOYTOJBHBIM TPEYTOJBHHUK C OCTPBIM YIJIOM 60° u
KaTeToM,  IpWIeXalluM K 3TOMY YIiy, paBHbIM 9 cwm. Beicora mpusmsl paBHa 10 cwm.
Haiinure:
a) 00bEM TPU3MBI;
0) TuIomaAb MOJIHOM MOBEPXHOCTU MPHU3MBIL.

Yposens C.

C9. Haiinure 00beM MHOTOTpaHHUKA, H300paKEHHOT'O HA PUCYHKE
(Bce IBYrpaHHBIC YTIIbI MHOTOTPAHHUKA MPSMBIE). 3
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2 BapuaHT

YpoBensb A.
Al. [IpamoyroibHbIN TapauieIenune]] — 3To
A. IMupamuna; b. Ilpusma; B. Oxrarap; I'. Terparap.
A2. O6beM nupamMubl onpeaensercs no popmysie, rae S,., - IIoMaas ocHoBaHus, H — BeicoTa
R — pamuyc.
1 1 > 2
A. =S, H; b. —2R“H ; B.S,.H; I —7R“H.
3 3 3
A3. Anodema — 310
A. O6pa3zyromas uuiauHapa; b, Beicora konyca; B. Bricora 60k0BO# TpaHu

nupamuabl; . BeicoTa ycedeHHOro KoHyca.
A4. "3mepeHus npsIMOYToJIbHOTO Napajuleienueia paBHbl 2 ¢M, 3 cM 1 5 cM. Beruncnute ero

o0BeEM.
A. 30 cMS; B.15¢cm?;

B. 20 cm?; [.25cm2.

AS. Pebpo kyb6a paBHO 2 cM. BeruncnuTe miomaib MOBEPXHOCTH Ky0a.

A. 12 cem?; B.24 cm?; B. 16 cm’; I. 18 cm?.
A6. CymectByeT i mpusma, umetomas 20 pedep?
A. la; b. Her.
Yposens B.
B7. OcHoBanue mpsiMOH NpPU3MBI - MPSIMOYTOJbHBIH TPEYrOJbHUK C KaTeToM S5 CM U

runoteny3oil 13 cm. Beicota mpusmsl paBHa 10 cMm. Haiigure o0bEM NpU3MBL

B8. B nmpaBuibHON 4YETHIPEXYTrOIbHOW NHUpaMuie OOKOBBIE TI'PAaHU HAKJIOHEHBI K
MJIOCKOCTH OCHOBAHHUS TOJ YTJIOM 30% a ocHoBaHue paBHO 6 cMm. Haiigure:

a) 00bEM MHpPaMUJIBL;

0) ruionaib NOJHOW MOBEPXHOCTH NHUPAMUJBI. '

Yposens C.
C9. Haiinute 00b€M MHOTOTpaHHUKA,

(Bce IByrpaHHBIE yTJbl IPSIMBIE).

2

N300pa’keHHOr0 Ha PUCYHKE

Kpurtepun onenkn

Samanus Bamnel [Tpumeuanue
Al - A6 6 Kaxapiit mpaBuiibHBIH OTBET 1 Gann
B7,B8,C9 9 Kasxprit mpaBuiibHBIN OTBET 3 Oaiia
MaxkcumanbsHblil 6ai 3a paboty — 15 0as10B

Ikana nepeBoaa 0a/1J10B B 0TMETKH

OTMeTKa

Yucso 6a/10B, HEOOXO0AUMOE /ISl OJYYCHHUS OTMETKH

« 5» (OTIMYHO) 15-14
« 4» (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIIHHO) 11-10
« 2 « (HeyAOBIIETBOPUTEIHHO) menee 10
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OTBeThI

1 Bapuant 2 Bapuanr

Al

A2

A3

oW | (o

A4

AS

Q|| [+ |wm |+

A6 0

B7 300 cm®

B8 V3cm’; 6)1714/3 +270 em?; V3 6) 24+/3 + 36 oM

C9

Pa3znen Hayajia MaTeMaTn4ecKoro aHajam3a

IIpakTuyeckas padora
1 BapuanT
Yposens A.
Al. Haiigure f *(4), ecnn f(x) = 44/x - 5.
1) 3; 2)2; 3)-1; 4)1.
A2. YKaxuTe Npon3Bonylo (QyHkmmuu g(X)=X> +C0S X.

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

A3. YpaBHeHHe KacaTeabHOM K rpaduky QyHKIHUU Y= B TOYKE ¢ abCIuccoi xo = -3
X+

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

A4. Teno ABWKETCS MO MPSIMOM Tak, 4TO PAacCTOsHUE S (B METpax) OT HETro0 J0 TOYKH B sroi
npsiMoii M3MeHsieTcs 1o 3akoHy S(t)=3t* —12t+7 (t —Bpems mBmKeHHs B ceKyHaax). Uepes

CKOJIBKO CEKYH IIOCJIC Ha4ddJla ABUXKCHUA MI'HOBCHHAs CKOPOCTH TCJIa 6y,HeT paBHa 72 M/C.
1)16;  2)15;  3)14; 4) 13,

Yposens B.
B5. Ha pucynke u300paxén rpaduk Mpou3BoaHOM HekoTopou ¢ynkiuu Y= f(X),
3amaHHOM Ha ipomexyTke ( - 3; 3). Ckonbko Touek MakcumyMma umeet ¢pyHkims f (X) Ha aTomMm
IPOMEXYTKE?

B6. Haiinure yrioBoil koadduuueHT KacaTeabHOH K rpaduky (QyHKIHUU
y=x"—-2x°+3x—-13 Brouke x,=-1.
B7.Haiimmre npomssommbie dyrkumit:  a) f(x)=(7x+4)’; 6) y=3e> +2sinx.
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Yposens C.
o 2
C8. Haiiure cyMMy TaHI€HCOB YITIOB HaKJIOHA KacaTeldbHbIX K mapabone Y =X —9 B
TOYKax IMepecedyeHus: mapabojsl € OChIO adcumcc.

2 BapHaHT
YpoBens A.

Al. Haiinure f *(16), ecm f(X) = 8/x — 3.
1) 3; 2)2;  3)-1; 4)1.
A2. Ykaxkure npous3Boanyo Gynkmuu g(X)=x> —sinx.
3 3
1) 2X+C0SX; 2) 2x—cosx;  3) X?‘l-COSX; 4) %— COS X.

A3. YpaBHeHHe KacateabHOW K rpaduky QyHKIUU Y= B TOYKE ¢ abCcImcco xg = -3

UMEET BUJL:
1) y=—5x+23; 2) y=—5x+21; 3) y=5x+23; 4) y=5x+21.

A4. Teno ABMKETCS MO MPSIMOM TaK, YTO PACCTOSHUE OT HAYaIbHOW TOUYKH HU3MEHSETCS 110
3aKOHY S(t)=t+0,4t> —6 (M), Tme t—BpeMs IBIDKeHMS B ceKyHmax. HaiimuTe cKopocTsh
tena uepe3 10 cexkyHn mocie Havajga JIBHOKCHHS .

1) 10; 2)9; 3)8; 47,
Yposens B.

B5. Ha pucynke u3o0paxéH rpaduk mnpou3BoaHOW Hekoropod ¢yHkuuu Y= f(X),
3aJjaHHOM Ha TpoMeyTKe ( - 2; 2). CkoyIbKO TOuek MUHUMYMa umeeT pyHkims f (X) Ha aToM
IPOMEXYTKE?

Ny |

; i ] 1>

B6. Haiinute yrinoBoil kKo3(p@UIMEHT KacaTelbHOW, NMPOBENEHHON K rpaduky
GyHKIUU Y = X +2x* +x* +1 B Touke X, =1.

B7.Haiinute npousBoanble QyHKIMiA : a) f(x) = (4X + 7)3; 6) y=X-1g 3X.

Yposens C.
v 2
C8. Haiimure cymmy yriioBbIX Ko3((HIMEHTOB KacaTelnbHbIX K mapabone Y =X —4 B
TOYKaX MepecedeHrsl mapaboyibl ¢ OChIO adcCIuce.

Kpurepun ouenku

Samanus Bamnel [Tpumeuanue
Al - A4 4 Kaxapiit mpaBuiibHbIN oTBET 1 Oamn
B5 - B7 6 Kaxxapiit mpaBuiibHbIN oTBeT 2 Oasuia
C8 3 Kaxip1ii mpaBuUiIbHBIN 0TBeT 3 Oansa

MaxkcumanbHbli 0am 3a paboty — 13 6a/s10B
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Ixkana nepeBoaa 0a/1/0B B OTMETKH

OTMeTKa

Yucsio 06215108, HEOOX0AMMOE ISl OJTYYEHUSA OTMETKH

« 5» (OTIAMYHO) 13-12
« 4y (xoporio) 11-10
« 3» (YIOBJIETBOPUTEIHHO) 9-8
« 2 « (HeyIOBJIETBOPUTEIHHO) MeHee 8
OT1BeTHI
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, xmax =1,8 A, Xmin =10
B6 | k= -Z S k=16
. X
B7 x +4)";, 6) 9e™ + 2c0sx 2) 12(4x + 7)2; 6) tg3x + 3;
cos” 3x
C8 |tga,=6+(-6)=0 tgo, =4+ (-4) =0

Pazngesa MHTErpaJ u ero npuMeHeHue

Al. . Beruncnure wHTETpa:

2
a) I(sz + X — 4)dx;
1

IIpakTuyeckas padora

1 BapuanT
Yposens A.

< dx
6)'!)(3.

A2. Ina dynaxmuun f(X) = 3sin X HaiauTe: @) MHOXKECTBO BCEX IEPBOOOPAa3HBIX;

7T

0) nepBo0oOpasHyto, rpaduK KOTOpOH MpoxoauT depe3 Touky M ( 5 ;0)

2

A3. BoluncnuTte, cienaB MpeaBapuUTEIbHO PUCYHOK, IJIOWAAb (UTYphl, OTpPaHUYEHHON
muausmu: vy =0,5 x2, y=0,x=2,x=0.
A4. Jlokaxure, uro pyHkuuss F sBusercs mepBooOpasHoi s ¢ynkuum f(X) Ha

MIPOMEXKYTKE

(-o0;+w), ecmn Fx)=x—4, f(x)=3x"

Yposens B

3
BS5. Berancnure uHTErpa J.[X2 + (X - 3)2] dx

0

Yposens C.

C6. Haiimre miomans (GUrypsl, OrpaHHYCHHOM MMHIAMHE y = 6x —x° 1 y = 2x.
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2 BapHaHT
YpoBens A.
Al. . Boluncnure HMHTErpa:

dx
<3

> u
a) _[(4x3—x+5)dx; 6) J-
1 — 22

A2. lna ysxmuu f(X) = 2C0S X Haiiaure: a) MHOXKECTBO BCEX IIEPBOOOPA3HBIX;

7T
0) nmepBoobOpasHyto, rpaduk KOTOPOH MPOXOAUT  uepe3 Touky M ( E ;0)

A3. BeruucnuTe, ciesaB MpeaBapuTEIbHO PUCYHOK, IUIOIAAb (UTYpHI, OTPaHUYCHHON
JINHASIMU y:2x2,y=0,x=3,x=0.
A4, Jlokaxkure, uto GyHkuus F sBiasercs nepBooOpasHoit mis dyakium  f(X) Ha
mpoMexyTke (- o0 ; o), ecmm F(x) = 2x— %%, f(x) = 2 - 2x.

Yposens B

3
BS. Beruuciure unrerpain HXZ + (1— X)z] dx
0

Yposens C

C6. Haiinure riomans GUrypsl, OrpaHU4eHHOW  JTUHHUSAMH Y = - 6x —x*u y= -2x

Kpurepun oneHku

3ananus basnbl IIpumeuanue
Al - A4 6 Kasxnprit mpaBmibHbIN oTBEeT 1 Gamn
B5 2 Kaxapiii mpaBuiibHBIN O0TBET 2 Oasia
C6 3 Kasxnprit mpaBmiibHbBIN OTBET 3 Oaiia

MakcumanbHbIi 06amt 3a padoty — 11 6asuioB

IIkana nepeBoaa 0a/1J10B B OTMETKH

OtMmerka Yucso 6a,1510B, He0OX0AUMOE 1JIsl NOJYYeHHUS OTMETKHU
« 5» (0TINYHO) 11-10
« 4» (xoporio) 9-8
« 3» (YIOBJIETBOPUTEIHHO) 7-6
« 2 « (HeYJOBJIETBOPUTENHHO) MeHee 6
OTBeTbl
1 Bapuaunr 2 BapuaHnt
Al |a)4,5;0) g a) 18,5; 6) —g
A2 8) F(x) = - 3cosx + C ; 6)F(x) = - 3c0sX + | ) F(x) = 2sinx + C ; 6)F(X) = 2sinx - +/3 .

Syur = 18 kB,
A3 | Spur= %KB.GI{. ¢ et

A4 | F(x) sBisiercst nepoodpasuoit s f (X) | F(X) siBusiercs mepBooOpasuoit st T (X)

B5 |18

Cé6 10§KB.6I[. Sepur = 10§KB.GI[.
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Pa3nen DyeMeHTHI TeOpPUH BEPOATHOCTEH M MATEMATHYECKOM CTATUCTHKH

IIpakTHyeckas pabora
1 BapuanT
YpoBens A.
Al. [Inst KaX0T0 U3 OMUCAHHBIX COOBITUH OINpENeINTe, KAKUM OHO SBIISETCS: HEBO3MOXKHBIM,
JIOCTOBEPHBIM WJIH CIIy4aiHBIM:
1) 3aBTpa OyaeT xopolias moroja;
2) B siHBape B rOpO/Ie MOMAET CHET;
3) B 12 yacoB B ropojie UJIeT J0XK/b, a uepe3 24 yaca Oy/1eT CBETUTh COJIHIIE;
4) Ha JIeHb POKJICHUS BaM T0JIapsT TOBOPSIIETO KPOKOINIIA,
5) kpyruias OTIIMYHUIIA TOJIYYUT ABOUKY:;
6) KaMeHb, OpPOIICHHBIN B BOJy YTOHET.
A2. Onpenenute MoAy, cpeaHee apudmMeTHieckoe u pamax psana: 5, 6, 11, 11, — 1.
A3. KakoBa BEpOATHOCTb TOTO, YTO 33JlyMaHHOE JBY3HAYHOE YUCJIO JEIUTCS Ha 3 WU JCIUTCS
Ha 2?7 Onpenenure BUI COOBITHSA.
a) CII0)KEHUE COOBITHIA; 0) nmpousBeieHne COOBITUH.

A4. Beruuciaure Cg -Cs —C53 -Cf.

AS5. Ha cton OpocaroT JBa UrpajibHBIX TeTpadapa (cepblil W Oenblil), Ha TpaHsIX KaXIOro U3
KOTOPBIX TOYKaMH 00o3HaueHbl ymciaa oT 1 1o 4. CKONBKO pa3iMyHBIX IMap YHCET MOXKET
MOSIBUTHCS HA TPAHAX 3TUX TETPAdIPOB, COMPUKACAIOUINXCS C TIOBEPXHOCTHIO CTOJNA?

A6. 3 10 nepBbIX HaTYpaJIbHBIX YHMCEN CIy4yailHO BbIOMparoTcs 2 yucna. Berancnure
BEPOATHOCTH

CJIEIYIOLIUX COOBITHI:

a) OIHO U3 BBIOpaHHBIX YUCEI — JIBOIKa; 0) 00a uncIa HEYETHBIE.

Yposens B.

B7. B Opuraze 4 >xeHmusbsl U 3 My»4nuHbl. Cpenn 4ieHOB Opuraabl passirpbiBatoTcs 4 ounera B
Tearp. KakoBa BEpOsSTHOCTb TOTO, UTO Cpeau obaagaTeneil OMIETOB OKaKeTcs 2 MKEHIUHBI U 2
MY>KUHHBI?

B8. Ha kaxnoil kapTouke HamucaHa ojiHa U3 OYKB K, J, M, H, 0, II. YeTblpe KapTOUKH Hayraj
BBIKJIA/IBIBAIOT OJIHY 3a APYroil B psx. KakoBa BEpOSTHOCTD, UTO MPHU BBIKJIAIBIBAHUH TOJTYYUTCS
CJIOBO «KJIOT»?

Yposens C.
C9. Haiinure BepOSTHOCTH TOTO, YTO CIIYy4alHBIM 00pa30M BHIOpAaHHOE JBY3HAUHOE YMCIIO IIPU
nexennu Ha 11 gaet B octatke 10.

2 BapuaHT
Yposens A.
Al. {5 KaK10TO U3 OMMCAHHBIX COOBITHI OMPEACNTEe, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM,

JIOCTOBEPHBIM WJIH CIIyYaiHBIM:
1) BBI BEIXOUTE HA YJIUILY, @ HABCTPEUY HJIET CJIOH;
2) Bac IpUIIacAT JeTeTh Ha JIyHy;
3) uepenaxa Hay4YUTCs] TOBOPUTH;
4) BbITIQJIET KEITHIN CHET;
5) BBI HE BBIMTPAETE, yYaCTBYS B OECITPOUTPHIIIHOM JIOTEpEE;
6) nociie yeTBepra OyAeT MATHHIIA.
A2. Onpenenurte Moy, CpenHee apupmMeTuieckoe u pazmax psga: 15, 4, 12, — 3, 15.
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A3. KakoBa BepOSITHOCTH TOTO, YTO MEPBOE M3 3aJyMaHHBIX JBY3HAUHBIX YUCEN JEIUTCA Ha 2, a
BTOpOE — aenuTcs Ha 5?7 Onpenenute BUI COOBITHS.
a) CIIO)KCHUE COOBITHH; 0) Mpon3BeeHUE COOBITHIA.

Ad4. Beiuucnure Ag . A: .

AS. U3 xopoOkwu, copepxaiiei 8§ MEJIKOB pa3InuHbIX 11BeTOB, I'eHa n TaHs OepyT 10 0JHOMY MEJIKY.
CKOJIBKO CYIIECTBYET Pa3IMYHBIX BAPUAHTOB TAKOTO BEIOOPA IBYX MEITKOB?
A6. 13 10 mepBhIX HATYpaIbHBIX YHCEII CIIy4alHO BBHIOMpAIOTCS 2 yucia. Berancaure BEpOATHOCTH
CIIETYIOIINX COOBITHI:a) OJTHO U3 BRIOPAHHBIX YKCEN — €IMHUIA; 0) 00a Yncia YeTHBIC.

Yposens B.

B7. B ypue 6 Genbix u 4 yepHbIX mapa. U3 sToii ypHBI Haynauy usBiekiau 5 mapoB. Kakosa
BEPOATHOCTb TOT'O, UTO 2 U3 HUX Oeible, a 3 yepHbie?

B8. Ha xaxmoil kaprouke HamucaHa ogHa w3 OykB p, C, T, y, J, X. UeTblpe KapTOYKH HaAyraj
BBIKJIAJIBIBAIOT OAHY 3a Apyrou B psa. KakoBa BEpOATHOCTB, YTO IPY BBIKJIAIbIBAHUU ITOIYYUTCS

CJIOBO «CTYJ»?

Ypogens C.
C9. Haiinute BepoATHOCTb TOTO, YTO CIy4ailHBIM 00pa3oM BBIOpAHHOE JIBY3HAYHOE YHCIIO MPU
nejxeHnu Ha 13 gaer B ocTarke 5.

Kpurepun onenkn

3agaHus banmnsl IIpumeuanue
Al - A6 6 Kaxaplit npaBuiIbHBIN oTBET 1 Gan
B7,B8,C9 9 Kaxapiii mpaBuiibHbIN oTBeT 3 Oasuia

MaxcumanbHblil 0ani 3a padoty — 15 6asiioB

Ikana nepeBoaa 0a/1/i0B B 0OTMETKHU

OtMmerka Yucso 6a,1510B, He0OX0AUMOE 1JIsl NOJYYeHHUS OTMETKHU
« 5» (0TINYHO) 15-14
« 4» (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEYJOBJIETBOPUTEIHHO) menee 10
OTtBeTbl
1 Bapuanr 2 Bapuant
1) cayd; 2) noctoB; 3) ciry4; 4)HEBO3M; 1) wueBo3; 2) ciyd; 3) HEBO3; 4) cityd;
Al
5) ciy4; 6) TOCTOB. 5) HeBO3; 6) TOCTOB.
A2 Moza paBHa 11; pazmax 12; cp. apud. Moa paBHa 15; pazmax 18; cp. apud. 8,6;
6.4,

A3 a 0

A4 90 21600

AS 16 56
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A6 a) 0,2; 6) 2 a) 0,2; 6) z
9 9
B7 18 k2
35 21
B8 1 1
360 720
0,1
C9

Pasnen YpaBHeHHsI M HEpaBeHCTBA
IIpakTnyeckas padora

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

0128-6--0,0345: —
4 25

A2. Petiuth ypaBHEHHUS:

4x—1_3x+2 1

1) 2x* +5x-1=0; 2) 3x* =x;  3)
2 4
B1. Pemiutes HepaBeHCTBa:
1) 4-2x<1-(4x-1): 2) ix_l >0.
2X+5y =15
B2. Peminte cucreMy ypaBHEHMMA: { y .
X—2y=3
C. Peuiute ypaBHeHUS:
1) 5-(x=1)2 =3—-4x+5x*; 2) Jx+2=x.
2 BapuaHT
0,425+ 0,9 +l + u 1
Al. Beruncnure: 3 40 220 C—.
05-1°-0023: = 4
5 25
A2. Peminth ypaBHEHHUS:
1) 42 —5x—6=0: 2)-3x?=x; 3) X1 Sx+2_,.
3 6
B1. Peminte HepaBeHCTBA:
1)2(1-x)>5x—(3x+2); 2) 25“1 >0.



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

C. Pemnte ypaBHEHUS:
1) 5-(x+2)* =3-4x+5x*; 2) Yx-11=x.

Kpurepun onenkn

3anaHus basibl [Ipumeuanue
Al —-A2 4 Kaxxp1ii npaBmiibHbI oTBeT 1 Oami
B1- B2 6 Kaxx b1t mpaBuiIbHBIN OTBET 2 Oasuia
C 6 Kaxplii mpaBrIIbHBIN OTBET 3 Oayua

MakcumManpHBINA 0T 32 padboTy — 16 6a110B

Ikana nepeBoaa 6a/1J10B B 0OTMETKH

OTMeTKa Yuciio 62,5108, He00OX0AMMOE 1JIs1 OJIY4eHHs OTMETKHU
« 5» (OTIIMYHO) 16 - 15
« 4» (xopouio) 14 - 13
« 3» (yIOBJIETBOPUTEIHHO) 12-10
« 2 « (HEYJOBJIETBOPHUTEIHHO) meHee 10
OTtBeTnl
1 Bapuanr 2 Bapuant
Al 1 1
54 . 3. 1.
A2 1) x12 = 5—7‘/@; 2)0; %; 3) 1,6. 12, —-—; 2)0; —=; 3)2.
B1 1) x <-1; 2) x€[0,5;5). 1) x <1;2) xe[-0,5;5)
B2 (5;1) G;3)
1 17
1) =; 2)2. 1) —=—; 2) =er xopHeii.
C ) 309 ) o2 P
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BapuaHThI KOHTPOJILHOM padoTsI (1 cemecTp)

Bapuanr |
5 a .- 2 5
1. Haiinure 3HaueHue Bolpaxkenus 1| — — b npu a = § b= —g, c=0,6.
C
3

2. IlpencraBbTe OOBIKHOBEHHYIO APOOH ? B BU/JIE IECATUYHON NIEPUOANYECKOM IpoOH.

3. Yucno 0,000314 npeacraBbTe B CTaHIAPTHOM BHJIE.

4. Haiimute npousBeacHue uncen a = 5,4 u b =0,2468101... ¢ TOYHOCTBIO 710 ACCATHIX.

5. Jlaubl uncna 1= - 3 +5i, 2,= 4 -7i.

BreruncnuTe: a) cyMMy uucen Z; ¥ Zp; 0) pa3HOCTh YHCEN Z1 W Z;  B) IPOU3BEIECHUE YHUCEN Z1
U Zo.

6. Pemure ypaBuenue: Vx+2 =3; 7. Pemmre ypaBHenue: 5 = 125;

8. Onpenenure x, ecmm 100, X =2 9. Pemute HepaBeHcTBO:  10go(X-1)> 3;
log.5
— + log-0,2
10. logs7
Bapuant |l

,c=16

(SN

1. Haiiure 3HaueHue BopaxeHus 1: (a®— 9) npu a = % ,b=-
C

4

2. IIpencraBpTe OOBIKHOBEHHYIO APOOH ? B BHJIC JIECATUYHOM MEPUOTNIECCKON TPOOH.

3. Yucimo 0,0000271 npencraBbTe B CTAHAAPTHOM BHJIE.

4. Haiinute npousBenenue uncen a = 3,2 u b = 0,02345202...c TOYHOCTHIO 70 COTHIX.

5. Jlaubr uncma  z3=- 1 +31, Z,= 4 + 51.

Brraucnute: a) cyMMmy uucen Z; u Z; 0) pasHOCTh YHCEN Z; U Zp;  B) MPOU3BEACHHUE YHCET
Z1 U Zy.

6. Pemure ypaBHenue: +12+3x =2;

7. Pemmre ypasuenue: 3* =81; 8. Onpenemure x, ecm 1005 X =—1.;
9. Pemnte HepaBeHnctBo:  l0gs (5 —2%) < 1;

32

10. Hlog,3
OrMmerka Yucso 6a/10B, HEOOXO0AUMOE /ISl OJYYCHHUS OTMETKH
« 5» (OTIMYHO) 10
« 4» (xopormio) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 6
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3aJaHue OTBeTHI OTBeThBI banaer
1 BapuaHT 2BapuaHT
1 2.4, 4/3 ; 1
2 0,428571; 0,571428; 1
3 3,14 .10 2,71 -10; 1
4 1,3; 0,8; 1
5 a)l-2i; 6) -7+12i; |a)3+8i; 0)-5—2i; 1
B)23 —i. B) -20 + 7i.
6 7, 8 1
3
7 3; 4, 1
8 1/49; 1/3; 1
; (9;0) (0:2,5) L
10 0. 4, 1
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KoMmuiekT 3K3aMeHANIMOHHBIX 3a1aHuii (2 cemecTp)

Bapuanr 1.
Oobazamenvnasn ywacmo
IIpu BeInoTHeHUM 3a1aHuii 1-3 3anumMTe X0/ pelieHUs: ¥ MOJYYeHHbIH OTBeT.

1. (1 6amn) Haiixure kopens ypaBuenus 32 2= 81.

log, +13

2. (1 6amn) Haiinure 3Ha4eHUE BBIPAKCHUS :
log, 13

3. (1 6amn) ®@nakon mammyHs ctouT 160 pyoueii. Kakoe Hanbonbiee ancio (haakoHOB
MOKHO KynuTh Ha 1000 py6iieit Bo BpeMsi pacrpoiaxu, Korja CKujika coctabiser 25%7?

IIpu BeInOTHEeHUN 3a1aHuii 4-7 3anUIINTE MOJYYEeHHBbIH OTBeET.

4. (1 6ayur) Ha pucynke (cM. Hike) u3odpakeH rpapuk GpyHkiuu Y= f (X) , OIIPE/ICIICHHON Ha
unTepBaie( - 6; 8). Onpenenure KOJIUIESCTBO IEIBIX TOUYEK, B KOTOPBIX MPOU3BOHAS
(GYHKIUU TTOJIOKUTEIBHA.

5. (1 6amn) Onpenenute HaMMEHbIIIee U HauOOJIbIIee 3HAUCHUS (PYHKIUU.

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

a 7. (1 6amm) IIpu kakux
+— - 3HaueHusX X, f(X) < 0.

le/l BBINOJIHEHUH 3aJaHUH 8-12 YKAKUTE X0 PCHICHUA U 3alIMIIUTE HOqueHHblﬁ OTBET.

. . 1
8. (1 6amn) Haitnure 3HadyeHue sina, €CIH U3BECTHO, YTO COSOL = 3 u o & [ yerBepTH.

9. (1 6amn) Pemmuth ypaBHeHHE 2 COS (x+%) =1.
10. (1 6ayun) Pemmmre ypaBaenue 10gs(5 — 5x) = 2logs2.

11. (1 6amn) CtpoutenbHoit pupme HykHO npuodpectu 50 KyOOMETPOB CTPOUTEIHHOTO
Opyca y 0JJHOro U3 TpeX MOCTaBIIMKOB. KakoBa HaMeHbII1asi CTOUMOCTh TaKOW TOKYIIKU
¢ jjocTaBkoii (B pyossix)? Llensl u yciioBus yka3zaHbl B TaOJIUIIE.

TMocTapiK Iena 6pyc§l CroumocTb JlonoyIHUTENbHBIE
(py0. 3a 1m°) JOCTaBKH YCIIOBHS
A 3500 9900 -
[Tpu 3axa3e Ha cymMMy Oouiblile
b 4500 7900 150000 py6. mocTaBka 6ecriaTHO
[Tpu 3axa3e Ha cymMMy Oouiblile
B 3600 7900 200000 py6. mocTaBka OecrIaTHO
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12. (1 6amn) B paBHoGenpernom tpeyronbauke ABC ¢ ocHoBanuem AC 6okoBasi CTOpoHa

7 .
AB paBna 8, a COS A = i Haitaure BbICOTY, IPOBEAEHHYIO K OCHOBAHUIO.

IIpu BoInoTHeHnHu 3aganuii 13-18 3anummTe X0A pelIeHUs1 M MOJYy4YeHHbIH OTBET.
V6 +10 ,-6-6

8x+36
X+13

15. (16ann) IpssMOYTONIbHBIA  TIApAJIICIICTIMIIC OIKMCAaH
OKOJIO LWJIMHJpPA, palyC OCHOBAHUS KOTOPOTO paBeH 2.
O0nem napanienenuneaa pasen 16. Haiaure BbicOoTy
HUAJTUHAPA.

13. ( 1 6ann)Haiiaute 3HayeHue Boipakenus 4

14. ( 1 6amn)Haiinure KOpeHb ypaBHEHUS X =

16. (1 6amn) Terno xBmkercs o 3akony S(t) =x°—4x +3.  Onpenenure, B
KaKOd MOMEHT BpPEMEHH CKOPOCTh Oyaer paBHa 4.

2

17. (1 6ann) Pemmts ypaBuenue SiN“ X—2sin X—3=0.

18. (1 6amt) Pemmure HEpaBEeHCTBO 5ix >0,04.

ﬂonoﬂnumeﬂbnaﬂ yacmo

IIpu BoinoTHeHnu 3aganuii 19 - 22 3anummMTe X0/ pellieHUs W NMOJy4YeHHBbIH 0TBeT.

19.(3 6anna) Haitaute nanbonbiee 3navenne Gynkunn Y =12+/2 c0sX+12X—37+9 na

OTpe3Ke {0; %} .

4x—-y=2
20.(3 6ayna) Pemnte cuctemy ypaBHEHUI

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

21.(3 6amna) PaBHobounas Tpanenus ¢ ocHoBanusMu 10 cM 1 18 cM 1 BbIcOTOM 3 cM
BpaIaeTcs OKOJI0 MEHBIIET0 OCHOBaHMs. HaiiuTe romaas moBepXHOCTH Tena
BpallleHUSI.

22.(3 6anna) Haiimure pemenne ypaBaeHns COS2X+SIN X=COS

VYkaxuTe KOpHH, MPUHAIISIKAIINE OTPE3KY [0;271'].

2x .

Bapuanr 2.

Obasamenvuan wacmo
IIpu BeImoTHeHUM 3a4aHuil 1-3 3anuIIKMTE X0 PeLICHUs U MOJYYCHHBbIH OTBET.

1. (1 6amn) Haiixure KopeHs ypaBHenus 2 - = 16.

log, /27

2. (1 6ann) Haiiaure 3HaueHNE BBHIPAXKESHUS .
log, 27
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3. (1 6amm) Terpans crout 20 py6reii. Kakoe Haubonpliee YMciIo TaKUX TETPaaeii MOKHO
Oyznet kynuTh Ha 350 py6uieit mocie moHukeHus ieHbl Ha 25 %.

IIpu BbINOIHEHNH 3a1aHNi 4-7 3aNUIIMTE MOJYYeHHbIH OTBET.

4. (1 6ayur) Ha pucynke (cM. Hixe) n3o0pakeH rpaduk ¢pyHkiun y = f (X) , OIIPEJICIICHHON Ha
untepBane (-7; 7). Onpenenure KOJIMYECTBO LEIBIX TOYEK, B KOTOPBIX IPOM3BOJHAS
(GYHKIMN TOJIOKUTENbHA.

5. (1 6amn) OnpenenuTte HauMMeHbIee W HauOoJbllee 3HAYCHHUS (YHKIUU.

6. (1 6ayn) Ilpu kakux 3HadeHusx x, f(x) >0.

7. (1 6amn) Ilpu kakux 3HayeHusx x, f(x) <O0.

Ny

u=flx)

/ T Ilpu BeINOTHEHUM 3a1aHuii §8-12
YKa:KUTe X0/ pellleHusl ¥ 3anuIuTe
MOJIy4YeHHBbIH OTBeET.
(1 6amm) Haitinure 3HaueHue COS a, eciu

i 12
M3BECTHO, yTO SINae= — u o € |

YETBEPTH.
9. (1 6amn) Pemuts ypaBHEeHUE 25in(x+%) =1.
10. (1 6amn) Pemmre ypaBuenue logs (2 - 2x ) = 2logs 4.

11. (1 6ann) CtpoutenbHol pupme HY>KHO puodpect 79 KyOOMETpOB MEHOOETOHA Yy
OJTHOTO M3 TPEX MOCTaBIIMKOB. CKOJIBKO MPHUAETCS 3aIJIaTUTh 32 CaMYIO JETIEBYIO
MOKYTKY C JIOCTaBKOM (B py0Osisax)? LleHbl v yClIOBUSL TOCTaBKU NPUBEIEHBI B TaOIUIIE.

CroumocTh CroumocTh
JloromHUTEILHBIE
[ToctaBmuk neHo0eToHa JIOCTaBKH
(py6. 3a 1 M°) (8 py6.) YCIoBIA

A 2650 4400 -

B 3200 5400 ITpu 3akaze Ha cymmy Ooutbiie 150
000 py6. mocTaBka OecriaTHO

B 2680 3400 [Tpu 3akaze Gomnee 80 M° JOCTaBKa
OecriaTHO

12. (1 6ann) B tpeyronsauke ABC AC =BC, AB =6, cosA= g . Haiinute BbicOTY CH.

IIpu BeImostHeHuu 3aaaHuii 13 - 18 3anummTe X0 pelieHUs M MOJYYEHHBIH OTBET.

V5 +10 o—5-5

13. ( 1 6amn)Haiiaure 3HaueHHE BBIPAKEHUS
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X —6

14. ( 1 6annm)HaiiguTe KOpeHb YpaBHEHUS X = 5
X+

15. (16ann) UunuHap BOUcaH B MPSIMOYTOJIBHBIN Mapauieenumne.
Pannyc ocHoBanust myunHIpa paBeH 2. O0bem
napauienenunena pasen 80. Haiinure BHICOTY HUIUHIpA.

16. (1 6asmr) Terno aBmkercs 1o 3akony S(t) = 2x% —x + 1.
Omnpenenure, B KAKOH MOMEHT BpPEMEHH CKOPOCTh OyneT paBHa 7.

2

17. (1 6ann) Pemmts ypasuenue SiN< X—6sin x =0.

18. (1 6an) Pemure HepaBeHCTBO 8ix >0,125.

ﬂonoﬂnumeﬂbna}l yacmo

IIpu BoinoTHeHnu 3aganuii 19 - 22 3anummMTe X0/ pellieHUs W NMOJy4YeHHBbIH 0TBeT.

19.(3 6anna) Haitnure Haumenblee 3Hadenue Gpynkuuu ¥ — 13x —9sinx +9 yq

O;Z .
0Tpe3Ke[ 2}
3X+y=3

20.(3 6ayna) Pemure cuctemy ypaBHeHUI {Iogg (5x+4y)=log, (y+5)

21.(3 6amna) PapHoOOYHAs Tpamnenus ¢ OCHOBaHUAMH 12 cMm u 18 cM 1 BbICOTOH 4 cM
BpaIlaeTcsi OkoJjio 0onpliero ocHoBaHus. Haliaure o0BEM Tena BpalleHUs.

2

22.(3 6amna) Haiinute Bce perieHust ypaBHEHUS COS2X+SIN“ X=COSX .

Vkaxure KOPpHHU, IIPUHAJICIKAITUEC OTPE3KY [— T TT ]

Bapuanr 3.

Obasamenvuan wacmo
IIpu BeImoTHeHUM 3a4aHuil 1-3 3anuIIKMTE X0 PeLICHUs U MOJYYECHHBbIH OTBET.

1. (1 6amn) Haitxute kopens ypasuenus 2> 2° = 16.

42

2. (1 6ann) HaiiguTe 3HaueHUE BBIPAXKEHUS —2|092 3 .

3. (1 6amr) Terpanp crout 40 pyoneit. Kakoe HanbosbIiee YiCiio TaKUX TETPaieid MOKHO
Oynet kynuTh Ha 750 pyb6neit nocne noHmwkeHus neHs! Ha 10%?

IIpu BbINOTHeHNHU 3a1aHUi 4-7 3anMIIKMTE NMOJTy4YeHHBIH OTBeT.

4. (1 6amn) Ha pucynke (cM. HuKe) n300paxen rpaduk ¢pyaknuu y = f (X), OTpe/IeTICHHOW Ha

unatepBaiue( - 10; 2). Onpenenure KOTMIECTBO LETBIX TOUYEK, B KOTOPBIX MMPOU3BOTHAS
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(GyHKIMK OTpUIATEIbHA.
5. (1 6amr) Onpeaenure HAaMMEHbBIIEE U HAMOOJIbIIIEEe 3HAYCHHS (DYHKIIAH.

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

7. (1 6an) [Mpu xakux 3HaueHusx x, f(x) < 0.

¥ = flx)

IIpu BbInoTHeHHH 3agaHuii 8-12 ykakuTe X0/ pellieHUs] M 3aNMIINTe MOJyYeHHbIH 0TBeT.

. . 3
8. (1 6amn) Haiiogure 3HaueHue sin o, €CIId U3BECTHO, UTO COS O = 5 u o € Il yerBepTH.

9. (1 6ayun) Pewutp ypaBHEHHE COS (X+%) :COS% .
10. (1 6ayun) Pemmure ypaBuenue logs(5 — 5x) = logs2 + 1.

11. (1 6ann) B rabnwuie ykazaHbl cpeHHE LIEHBI (B PyOJIX) HA HEKOTOPhIE OCHOBHBIE
IPOAYKTHI MUTaHUsA B TpEX ropoaax Poccuu (o nanHbM Ha Havano 2010 rona)

HanmMeHnoBanue npoaykra bapHayn TBepp IlckoB
[Timennynslii x1e6 (0aTOH) 12 11 11
Mosoko (1 mutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 kr) 260 240 235
[oBsiuna (1 kT) 300 280 280
[Tonconuneuynoe macino (1 nmutp) 50 38 62

Ornpenenure, B KAKOM U3 3TUX TOPOJIOB OKAXKETCSI CAMBIM JICTIEBBIM CIIEAYIOIIHNI HAOOP
MPOAYKTOB:3 KT KapTodens, 1 Kr ceipa, 3 J1 MoACOIHEYHOro Macia. B oTBeT 3anummre

CTOUMOCTbH JTaHHOTO Habopa MPOAYKTOB B 3TOM ropoie (B pyosisx).

12. (1 6amur) B tpeyronmsanke ABC AC =BC, AB=10, cosA= % . Haiimure BowicoTy CH.

IIpu BoInoTHeHnHu 3aganuii 13-18 3anummTe X0A pemIeHUs1 M MOJY4YeHHbIH OTBET.

y i
13. ( 1 6anm)HaiiauTe 3HaYeHUE BBIPAKESHUS

14. ( 1 6annm)HaiiguTe KOpeHb YpaBHEHUS X =

9x-3

+2 .427\/? .

X+5




15. (16ann) lpaMoOyToNbHBIN Mapauieenurie]] OucaH OKOJI0
HWIMH]PA, Palyc OCHOBAHUS U BBICOTA KOTOPOT'O PaBHBI
6. Haiinure 00bem mapanienenumnesa.

16. (1 6amn) Teno ABMKETCS IO MPSMOM TaK, YTO PACCTOSHHUE S OT HaYaJIbHOM TOYKH
2
U3MEHsIeTCs 110 3aKoHy S = 5t — 0,5t (M), rae t - BpeMst ABMKCHHS B CEKYHaX.
Haiinure ckopocts Tena yepes 4 ¢ nociie Hayaia JIBH>KCHHUS.

17. (1 6amn) Pemmts ypaBHenue 2sin® x—3sin Xx+1=0.

1
18. (1 6amt) PermuTe HEpaBEeHCTBO 49" < (7) )

Jononnumensnan yacmo
IIpu BoinoTHeHnu 3aganuii 19 - 22 3anummMTe X0/ pellieHUs W NMOJy4YeHHBbIH 0TBeT.

19.(3 6anna) Haitnure HanMeHbliee 3HaueHue GyHKIMH Y=2C0S X+5X+8 Ha
OTpEe3Ke {0; 3771 .

| 2x+y=15
20.(3 6amna) Pemmre cuctemy ypaBHEHUMH .
x—3y=log, 16

21.(3 6ayna) PaBHOOGOYHAs Tparenusi ¢ OCHOBaHUSAMH 12 ¢M u 24 cM U BBICOTOM 8 CM B NEPBBIii
pa3 BpaIllaeTCsl OKOJIO MEHBIIIEr0 OCHOBAHUS, a BO BTOPOM — 0K0JI0 Ooibiero. CpaBHUTE
00BEMBI T BpaILICHHS.

22.(3 6anna) Haiimure pemenne ypaBHeHns COS2X—SIN X=COS2 X.

YKaKuTe KOPHU, PUHAIICKAIINAE OTPE3KY [0;271'].

Bapuanr 4.

Obazamenvuan yacmo
IIpu BeImoTHeHNHU 3agaHuil 1-3 3anMIIKMTE X0 PelIeHUsI M MOJIYy4YeHHbIN OTBET.

1. (1 6amm) Haiixute KOpeHb ypaBHEHHS 3 > B=g,
84

2. (1 6amr) HaiinuTe 3HaueHHEe BBIPAKEHUS —5|095 7 .

3. (1 6amn) apukoBas pyuka ctout 20 pyoneit. Kakoe Haubonbiee 4Mciao Takux pydex
Mo3kHO Oyner kynuth Ha 500 pyOieit nocie nossimeHus nensl Ha 10%?

IIpu BbINOTHeHNHU 3a1aHUi 4-7 3anMIIKMTE NMOJTy4YeHHBIH OTBeT.

4. (1 6amun) Ha pucynke (cM. Hixke) u3o0paker rpaduk pyHkiuu y = f (X) , OTIPEJICIICHHON Ha
unTepBase (-1; 12). OnpenenuTe KOJMYECTBO IENBIX TOUYEK, B KOTOPBIX MPOU3BOAHAS
(GYHKIIUM  TIOJIOKUTETbHA.

5. (1 6amn) Onpenenute HauMEHbIIee U HauOOJbIee 3HAYCHUS (YHKIUU.
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6. (1 6amn) Ilpu kakux 3HayeHusx x, f(x) >0.
7. (1 6amn) Ilpu kakux 3Hayenusx x, f(x) <O0.

_y
M
0

IIpu BbInoIHeHuH 3agaHuii 8-12 ykakuTe X0/ pellieHUs] M 3aNMIINTE MOJyYeHHbIH O0TBeT.

. . 5
8. (1 6amn) Haiigure 3HaueHue COS @, €CIIM U3BECTHO, YTO SIN o = 3 u o & Il yerBepTH.

9. (1 6anm) Pemuts ypaBaenue Sin(X+ ) =cos(— %) .
10. (1 6ayun) Pemmre ypaBuenue Ig(x +3) = 2Ig5.

11. (1 6ann) B rabnwuie ykazaHbl cpeHHE LIEHBI (B PyOJIX) HA HEKOTOPhIE OCHOBHBIE
IPOAYKTHI NMHUTaHUA B TpEX ropogax Poccuu (mo nanHbM Ha Havyano 2010 rona)

Haumenosanue npoaykra benropon Spocnasib Boponex
[TimennynsIii x1€6 (0aTOH) 11 15 14
Mouoxko (1 nutp) 23 26 20
Kaprodens (1 xr) 10 9 13
Coip (1 k1) 205 240 270
['oBsnuHa (1 kr) 240 230 240
[Toncomureunoe macio (1 utp) 44 58 52

Omnpenenurte, B KAKOM U3 3TUX TOPOJOB OKAXKETCSI CaMbIM JCUIEBBIM ClIEAYIOIINUN HaOop
IPOJYKTOB: 3 J1 MOJIOKA, | KT TOBSMHEI, | JT MoIcoTHeYHOro Macia. B oTer 3anummre
CTOMMOCTbh JIaHHOT'O Habopa MPOJYKTOB B 3TOM ropoe (B pyOIsx).

12. (1 6amn) B tpeyronsauke ABC AC =BC, AB=232, cosA= % . Haitnute BeicoTy CH.

IIpu BeImoTHeHnu 3aganuii 13 - 18 3anumuTe X0 pelieHNs U NMOJYYEeHHBIN OTBeT.

V341 p2-43
13. ( 1 6amn) HaiinmuTe 3HaueHNE BBIpAKEHUS 6" -6 .
14. ( 1 6ann) Haiiaure KopeHb ypaBHEHHS X:#.
X+

15. (16ann) llpsamoyronbHbII Mapaienenume]] Onucal OKoIo
LWIMH]IpA, PalyC OCHOBAHMSI U BBICOTA KOTOPOTO PaBHBI 1.
Haiinure 06beM mapaienenumnesa.
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16. (1 6ann) Teno aBMKETCSA IO MPSAMOU TaK, YTO PACCTOSHUE S OT HAYAJIBbHOU TOUYKH
M3MEHSETCS 110 3aKkoHy S =1t + 0,5t° (M), Tae t - BpeMs IBMIKEHUS B CEKYH/IaX.
Haiinure ckopocTh Tena yepes 4 ¢ mociie Hayaia JIBH>KCHHUS.

17. (1 6amn) Pewuth ypaBHEHHE 2c0s” Xx—cos x—1=0.

18. (1 6an) Pemnre HepaBeHCTBO 271+ 2X > (é)2+ X

ﬂonwmumeﬂbnaﬂ uacmo

IIpu BoIMOJIHeHUM 3agaHuil 19 - 22 3anummMTe X0/ pelleHUs U MOJY4YeHHbIH OTBeT.

19.(3 6anna) Haitnure nHaumenslnee 3HauyeHne pyHkuuu Y =6C0S X+11X+7 Ha oTpe3ke [O; 377[} .

X+4y =16

20.(3 6anna) Pemmmre cucte aBHEHUI] .
( na) Pemure cucremy ypaBHeHU {Iog7 y =log. (4x +4)

21 .(3 6ama) PaBHoOouHast Tparnenusi ¢ OCHOBaHUSAMHU 12 cM 1 28 M U BBICOTOM 6 CM B MEPBBIi
pa3 BpalaeTcsi OKOJI0 MEHBIIEro OCHOBAaHMUsI, a BO BTOPOU — OK0JI0 Oombiiero. CpaBHUTE
TUTOIIAIH TOBEPXHOCTEH TEJ BPAILICHHS.

22.(3 6amna) Halinure Bce perieHusi ypaBHEHHS COS2X+SIiN
VYKakuTe KOpHU, MPUHATIEKAIINE OTPE3KY [— T, 7z].

2 X+cosx=0.

IIkana nepesooa 6a1106 6 ommemKu no NAMUOANIbHOU cCUCHeEME

Yucno 0amos,
HEo0XoanMoe It
OtMmeTka
MOJTyYEHUS] OTMETKU
«3» (YAOBJIETBOPUTEIILHO) 9-16
«» (xopor1o) 17-21
«5» (OTIMYHO) oomee 21
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OTBeThI K IK3aMEeHAIIMOHHOM padoTe

1 BapunanT 2 BapUAaHT 3 BapuaHT 4 BapuaHT
1 |[x=-1 x =-3 x =12 x =3
2 105 0,2 14 12
3 8 (rakonoB 23 terpagu 20 Terpaneit 22 TeTpann
4 | 4 Touku 6 Touek 5 Touek 5 Touek
S | Yuans=45; Yuamu = =33 | Yuans = 3} Yuaun = -39 | Yirans = 4 Yuaun = -3,2 | Yuaus = 3,3} Yuuauu = -3
6 |x x €[-2;2]U][6;7) x x €(-12]u[4:8]
e(-6,-4)1u[-2;2] U[6}8) e(-10;-8]u[-2;2)
7 | x €[-4;,-2]U[2;6] x e(=7;-2]u|[2;6] x €(-8,—-2] x €[2;4]U[812)
8 sina:& cosar=> sin=08 cosar—— 12
3 3 13
) x=t2 - 2mneZ x=(-1)" T T imnezsZ-Zomne 7 x=(-1)" T z+mneZ
3 3 6 2 6 2 6
10 | 0,2 -7 -1 22
11 | 184900 ToIC. PYO. 213750 TeIC. pYO. 381 pyo. 352 py0.
12 | 6 4 12 12
13 | 256 243 256 216
14 |4u-9 3u2 3ul 4u3
15 |1 5 864 4
16 | 4 cexyHpI 2 CeKyH]IbI Im/c 5wmlc
17 Vs Xx=0+m,neZ T X=0+27mn;
X=——+2m,ne”Z X=—+27n,
2 2 X== 2—7T+ 2mne’Z
x=(—1)”-%+7zn,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 | 138 cm® 224m cm® Ha 2567 cm’ Ha 19271 cm’
22 . if;o O;7r;3—ﬂ iﬁ;i”
0,—; 72 2 2
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DK3aMeHaMOHHbBIN Omer Ne ...

no coenquanbHocTu: 38.02.03
OneparioHHast ICITEIHOCTD B JIOTHCTHKE
[0 AUCHUIUTUHE; «MaTeMaTHuKa»

Kypc: 1 cemectp: 2

PaccmoTtpeno Ha 3acenanumn

LIUKJIOBOI KOMHCCHU

0011e00pa3oBaTeIbHBIX

IUACLATUIAH

[Ipencenarens:
M.YO.TynkyeBa

«30 » aBrycra 2019 1.

Tekct 3amanus Bapuant 1

IIpenonasarens JI.B.Ilexuna
(ozmwch)

DK3aMeHaMOHHbBIA Ouiet No ...

o cuenuanbaocTy: 38.02.03
OnepannoHHas 1EATEITHHOCTh B JIOTHCTUKE

no qucuumingae: «MartemMaTukay

Kypc: 1 cemectp: 2

PaccmotpeHo Ha 3acenanuu

LIUKJIOBOM KOMHCCHU

00111e00pa3oBaTebHBIX

JUCLUTUIMH

[Ipencenarens:
M.IO.TynkyeBa

«30 » aBrycra 2019 .

Tekcr 3amanus Bapuant 2

IIpenonaBarens JI.B.Ilexuna
(mouch)

TeMbl TOKJIAI0B:

MaremaTtuka B HAyKe€, TCXHUKC, DOKOHOMHUKCE, I/IH(i)OpMaI_II/IOHHI)IX TEXHOJIOTHAX U
HpaKTI/I‘-ICCKOf/'I ACATCIIBHOCTH 110 HpO(bCCCI/II/II OHCpaHHOHHLIﬁ JIOTHUCT.



Onenka
JK3aMeHa

TpeOoBaHMsl K 3HAHUSM

«OMIUYHO)

OueHka «OTIMYHO» BBICTABISIETCS CTYAEHTY, €CIIM OH INIyOOKO M IPOYHO
YCBOMJI IIPOIPaMMHBINM MaTepHall, HCUEPIBIBAIOILE, IIOCIEA0BATENbHO, YETKO U
JOTUYECKH CTPOMHO €ro Mu3jaraer, yMeeT TECHO YBA3BIBaTb TEOPUIO C
IPAaKTUKOH, CBOOOAHO CHpaBiseTcs € 3aJadaMy, BOIPOCAMU U JPYTUMHU
BUJAaMH NIPUMEHEHUs 3HaHWM, NpUYEM HE 3aTPyAHSAETCS C OTBETOM IIpHU
BUJIOM3MEHEHUH 33/1aHUl, UCIOJIb3YeT B OTBETE€ MaTepHajl MOHOIpapuuecKoil
JUTEpPaTyphl, MPaBUIbHO OOOCHOBBIBAET IPUHATOE pEIICHHUE, BIAJIEET
Pa3HOCTOPOHHUMU HAaBBIKAMM U IIPUEMAMH BBIIIOJHEHUS IIPAKTHYECKUX 3a/1a4.

«xopouwio»

Onenka «XOpOLIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHUal,
rpaMOTHO W IO CYHCCTBY MH3Jara€t €ro, HC JOIIyCKasA CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPpOC, IMPAaBUJIBbHO IIPHUMCHACT TCOPCTUYCCKHC
IMMOJIOKCHHA IIpU PCIICHHUU [MPAKTUYCCKUX BOIIPOCOB M 3aaay, BJIAACCT
HCO6XO,I[I/IMLIMI/I HAaBbIKAMU U ITPUCMAaMHN UX BBIITOJIHCHHA.

«y00871eme0
PUMENbHOY

OneHka «yAOBJIETBOPUTEIBHO» BbBICTABISIETCA CTYJEHTY, €CJIM OH HMEET
3HaHMA TOJIBKO OCHOBHOI'O MaTepHalla, HO HE YCBOMWI €ro AETaJIeH, AOIyCKaeT
HETOYHOCTH, HEAOCTATOYHO TPABWIbHBIE (OPMYIUPOBKH, HaPYIICHUS
JIOTUYECKON I0CJIEI0BAaTEIIBHOCTH B M3JI0KEHUM IIPOIPaMMHOrO MaTepuala,
WCIBITHIBACT 3aTPYAHEHUS IPU BBIIOJHEHUH MPAKTUYECKUX PaboT.

«Hey00s81ems
OpUMENbHOY

OreHKa «HEYIOBICTBOPUTEIHLHOY BBHICTABISICTCS CTYIACHTY, KOTOPBIM HE 3HAET
3HAYUTENBHON YacTh MpOTPpaMMHOrO MaTepuana, JOMyCKaeT CYIIECTBEHHbBIE
OMMOKK, HEYBEPEHHO, C  OOJBIIUMHU  3aTPYJHCHHUSMH  BBITOJIHSET
npakTudeckue paboTel. Kak mpaBHiio, OLIEHKAa «HEYIOBIETBOPUTEIHHOM
CTAaBUTCS CTyACHTaM, KOTOpble HE MOTYT TIPOJOJDKUTH 0O0ydeHue 0Oe3
JOTIOTHUTETFHBIX 3aHSATHH 110 COOTBETCTBYIOIIEH TUCIIUTUIMHE.
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