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ITACIIOPT

komiuiekTa KOC no yueonoi nucuuminne IJ1.01. MATEMATHUKA
1.1. O01ue moJI0KeHus

KonTponbHo-ouenounslie cpeactra (aanee-KOC) nmpennazHaueHsbl 111 KOHTPOJIS U
OLIEHKH 00pa30BaTEIbHBIX JOCTHKEHUH 00yUJaromMXCsl, OCBOMBIINX MTPOrpamMMy y4eOHOU
gucuunnuael 11J1.01. MATEMATHUKA

KOC BkJII04atOT KOHTPOJIbHBIE MAaTEPUAJIBI I IPOBEICHUS TEKYILET0 KOHTPOJIS U
POMEKYTOUHOM arTecTanuu B popme KOHTpOJIbHOM paboTsl (1 cemectp) u 3x3ameHa (2
ceMecTp).

KOC pazpaboranbl B COOTBETCTBUU C: oOpazoBarenbHoi mporpammoit CI1O o
cnenuanbHocTd 13.02.02 TermocHaO)eHne U TeIIOTEXHUYECKOe 000PYA0BaHUE U TIPOTPaMMOA
yueOHOM TUCIUIUIMHBI «MaTtemaTruka

1.2. Pe3y.]'leaTl>I 0CBOCHUA NUCHUIIJIUHBI, MOAJIC/KAIIINE MIPOBEPKE

PesyabTarhr HaumenoBanue 3jieMeHTa yMeHMi/3HAHUI
o0y4yeHust

(ocBOEHHbBIE
yMeHHs,
YCBOEHHbIE
3HAHUS)

V.1. BeimonsATe apupmMeTHyecKre AeiCcTBUS HaJl YMCIIaMH, COYeTast yCTHBIE U
NUCbMEHHBIE IPUEMbI; HAXOIUTh MPUOINKEHHbIE 3HAYSHUS BEIUYMH U
MOTPEIIHOCTH BHIYUCIICHUH (a0COIIOTHAS M OTHOCUTENbHAS); CPABHUBATH YUCIIOBbIE
BBIPAKCHMSL.

v 2. Haxonuth 3HaueHus KOpHS, CTENIEHH, JJorapu@ma, TPHrOHOMETPUUECKUX
BBIPa)KEHUI1 Ha OCHOBE OIpEIeNIeHus, UCIIONb3Ys IPU HEOOXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA; M10JIb30BATHCS MPUOIMKEHHOM OLEHKOH Npu
IIPAKTUYECKUX pacyeTax.

V3. BoinonHsaTe npeoOpa3oBaHus BEIpaXKEHUM, TPUMEHsIsI pOPMYJIbl, CBSI3aHHBIE CO
CBOWCTBaMM CTeNeHeH, JorapupmMoB, TPUTOHOMETPUUECKUX (YHKITHI.
V4 Bbruucnate 3HaueHne QyHKIMY 10 3aJaHHOMY 3HAUE€HUIO apryMeHTa Ipu

pa3IuYHbBIX criocobax 3agaHus GyHKUUH. CTpoUTh rpaduKu U3yYEHHBIX QYHKIIHM,
WJUTFOCTPUPOBATH 10 TpadUKy CBOWCTBA SJIEMEHTAPHBIX (DYHKITHIA.

Vs. HaxoauThk npon3BoAHbIE 3JIEMEHTAPHBIX (QYHKIIH.

VY 6. Hcnonb30BaTh MPOM3BOIHYIO ISl U3yYEHUS! CBOMCTB (DYHKIMN U IOCTPOEHUS
rpauKoB.

y7 [TprMeHSTHh MPOU3BOAHYIO IS IPOBEACHUS NMPUOIMIKEHHBIX BBIUMCIICHUH, peraTh
3a/1a4¥ MPUKJIAJHOTO XapaKTepa Ha HaX0K/IeHne HauOOoJIbIIIEro 1 HAUMEHBIIETO
3HAYEHUSI.

V8. BoruncnsaTe B npocTedinx ciyyasx miomaan 1 00beMbl ¢ UCIIOIb30BaHUEM
OINPEAEICHHOI0 MHTErpaa.

v¥o Pemats panyonanbHble, MOKa3aTelbHbIE, JorapuGMUYecKue, TPUTOHOMETPHYECKHE

YpaBHCHUS, CBOAAIIUCCA K JIMHENHBIM U KBaApPATHBIM, a TAKKEC aHAJIOTUYHBIC
HEPABCHCTBA N CUCTCMBI.

VY 10. Pemate mpocreiire KOMOMHATOPHBIE 3a/1a4M METOI0M Tepedopa, a TaKxKe C
MCIIO0JIb30BAaHUEM HM3BECTHBIX (hopmyil.

YV I11. Pacno3naBaTh Ha yepTexax U MOJIEISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMepHbIEe 0OBEKTHI C MX ONMUCAHUIMU, H300pKEHUSIMHU.

V12 OnuceIBaTh B3aMMHOE PACIIONIOKEHHUE MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.




VY 13.

N300pakaTb OCHOBHBIE MHOTOI'PAaHHUKH U KPYTJIbIE TEJa; BBIMOIHATH YEPTEXKH I10
yciioBusM 3aa4. CTpOUTH NPOCTEHIINe ceUeHUs Ky0a, MPU3MBbl, TUPAMU/IBI

VY 14.

Pemiate nuanuMeTpudecKkue U MpOCTEHIIINE CTEPEOMETPUUECKUE 3a/1a4l Ha
HAaXO0JKJICHUE TEOMETPUUCCKUX BEJTUYMH (JIJTMH, YTJIOB, IJIOMAaeH, 00beMOB)..

31.

3HavueHHe MaTEeMaTUUYECKON HAYKH JIJIsl PEeIIeHUs 3a]a4, BOSHUKAIOIINX B TEOPUU U
MIPaKTUKE; MIUPOTY U B TO K€ BPEMsI OTPAHUYCHHOCTb PUMCHECHHSI
MaTEeMaTUYECKUX METOO0B K aHAIM3Y U UCCIIEOBAHUIO IMPOIIECCOB U SIBJICHUH B
IPUPOJIE U OOIIECTBE.

32.

3Ha4YeHME MPAKTUKU U BOIIPOCOB, BOSHUKAIOIIUX B CAMON MaTeMaTUKE JUIs
(GhOpMUPOBAHUS U PA3BUTHS MATEMAaTUICCKOW HAYKHU; ICTOPHIO PA3BUTHSI TOHITHS
YyCila, CO31aHUsA MaTeMaTUYECKOr0 aHaIn3a, BOSHUKHOBEHUS U Pa3BUTUSA
T€OMETPUH.

33.

YHI/IBepcaHBHHﬁ XapakTep 3aKOHOB JIOTUKHW MAaTEMaTHYCCKUX paccymneHHﬁ, Hux
IMPUMCHHUMOCTDb BO BCCX 00J1aCTSIX YeJI0BEUECKOM JACATCIIBHOCTH.

34.

BeposTHOCTHBIN XapakTep pa3iNdHbIX MPOILECCOB OKPYKAIOIIETO MHUPA.

35

OcHOBHBIE MaTEMaTHYECKUE TEPMUHBI U MIOHATHSA, POPMYIIBI aIreOpsl U
TEOMETPHH.

36.

Omnpenenenust JeHCTBUTENBHOTO Ynciaa, aOCONIOTHONW U OTHOCUTEIbHOU
MOTPEIIHOCTH MPUOIMKEHUN; TPAKTHUECKHUE TPUEMbI BBIYUCICHUN C
PUOIVKEHHBIMY JTAHHBIMHU.

37.

Omnpenenenus KOpHS HaTypaJIbHOW CTEIICHU U3 YMCJIa U CBOMCTBA KOPHSI, CTEIIEHU C
palMOHAIBHBIMU OKA3aTEISIMU U €€ CBOMCTBA, CTEIIEHU C ACHCTBUTEIbHBIMU
IOKa3aTessIMM U ee CBOMCTBA, Jjorapudma ymcia, CBoiicTBa Jjorapu@moB, OCHOBHOE
JOTapru(PMHIECKOE TOKIECTBO, ICCATHUHBIC 1 HATYpaIbHBIE JIOTApPU(MBIL.

38.

OCHOBHI)IG IIOHATUSA CTepeOMCTpI/II/I, AKCHUOMBEI CTGpCOMeTpI/II/I u CJICACTBUSA U3 HUX,
B3aMMHOE PACIIOJIOKEHUE MPSIMBIX, MIPSMOM U TUIOCKOCTH, JBYX IIOCKOCTEH B
MIPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O MAPAJIICIIBHOCTU MPSMOMN U TUIOCKOCTH,
NapauieTbHOCTU ABYX IIOCKOCTEH, CBOMCTBA MapalljIeIbHOTO MPOSKTUPOBAHUS U
UX IPUMEHEHUE U1 N300paxeHUs! PUTYyp B CTEPEOMETPUH, IIOHATUE YIIIa MEXY
MPSIMBIMH, YIJIa MEXKY NPSIMOU U MIOCKOCTHIO, OCHOBHBIE TEOPEMBI O
NEPNEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TIOHATHE IBYTPAHHOIO yIJla, yria
MEXIY MIOCKOCTSMU, TOHSATUE JIMHEMHOTO YIJla, MPU3HAK NEPIEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH.

309.

Omnpenenenus u (GOpMyIIBI UKCIIA IEPECTAHOBOK, pa3MeIIeHUH, COUeTaHUH,
dbopmyny ounoma HeroToHa.

3 10.

Ornpenenenust BEKTOpa, IEUCTBHUI Ha/l BEKTOPAMH, CBOMCTBA IEUCTBUI Hal
BEKTOpPaMHU, MOHATHE TPAMOYTOJIbHON IEKapTOBOM CUCTEMBbI KOOPJMHAT Ha
IJIOCKOCTH U B IPOCTPAHCTBE, MPaBUiIa IEUCTBUM HAJl BEKTOPAMHU, 3aJaHHBIMU
KOOpJIUHATaMH, (POPMYIIBI JJI BBIYUCIICHUS JVIMHBI BEKTOPA, YIJIa MEXITY
BEKTOPaMHU, PACCTOSHHS MEXKIY ABYMS TOUYKAMMU.

311.

Onpenenenue paauana, GopmyJibl IepeBoAa IpalyCHOI Mephl yIiia B paJiuaHHYIO U
o0paTHO, oIpesieJIeHle CHHYyca, KOCUHYCa, TAHTeHCa U KOTAHT'€HCa yIila, OCHOBHbIE
(bOopMyIIbl TPUTOHOMETPHH, TOHATHUSI OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITHUI.

312

. Onpenenenne YucaoBOr PyHKITNU, CIOCOOBI 3aJaHUs, TIPOCTEHIITIE
npeoOpa3oBanus rpagukoB GyHKIMN, CBOWCTBA (PyHKIMH, 0OpaTHON (yHKLINH, €€
rpaduk, cnoxxHoi QpyHKINHU, apudMeTHIecKue onepanuy HaJ QyHKIHUIMH,
CBOWCTBA U rpadMKu MOKA3aTEIbHOM, Jorapu(Muieckoil u cTeneHHol GyHKINH,
CBOICcTBa U IrpadMKH TPUTOHOMETPHUUECKHUX (YHKIUI, CBOMCTBA U rpaQUKu
00paTHBIX TPUTOHOMETPHUECKUX () YHKIIUH.

313.

OHpeI[eJ'IeHI/Ie MHOI'OIrpaHHHUKaA, €ro MOBEPXHOCTHU, TOHATUEC IIPABUIBHOT'O
MHOI'OI'paHHUKA, ONIPCACIICHUC ITPU3MBEI, ITapaJUICIICTIMIICId, BUAbI IIPU3M,




OIIpelIeTICHUE TUPaMUbl, IPABUILHON MMPAMHU/IbI, YCEYCHHOU MMPAMHUIBI.

3 14.

OrnpezenieHne Tena BpallleHsl U TOBEPXHOCTH BPAILICHUS, ONIPEIEIICHUS LIUIUHIPA,
KOHYca, 11apa, chepbl, CBOICTBA FT€OMETPUUECKHIX TEL.

315.

Omnpenenenue nocinea0BaTeIbHOCTH, ONPeIeIeHHE MIpeiesa MOCIe0BaTeIbHOCTH,
oTpeieIeHne HEeMTPEPhIBHOCTU (PYHKIIMU B TOUKE, CBOWCTBA HEMPEPBIBHBIX
GYHKIMHA, onpenesieHne MTPOU3BOAHON, €€ TEOMETPUICCKUN U (PU3UICCKUN CMBICIT,
npaBuia u Gopmyisl 1uddepeHpoBanus QyHKIIMH, ONPeaesIeHIe BTOPOH
MIPOU3BOIHOM, OOIIYIO0 CXEMY MOCTPOCHHUS IpaUKOB (PYHKIUN C TOMOIIBIO
MIPOM3BOTHOM, OTIpeIeTICHUE IIEPBOOOPA3HOMN, ONIPEIeTICHIE HEOTIPEIEIIEHHOTO
UHTETpalla u ero CBOMCTBa, (GOPMYJIbl UHTEIPUPOBAHUS, CIIOCOOBI BRIYUCIICHUS
HEeoIpeAeNEHHOr0 HHTErpaa, ONpeesIEHUE ONPEAEICHHOIO HHTErpala, €ro
TEOMETPUUYECKUN CMBICT M CBOMCTBA, CIIOCOOBI BHIYMCIICHUS TUIOIIA e
KPUBOJIMHEHHBIX Tpaleluil ¢ IOMOIIBIO ONPEACICHHOIO HHTErpaa.

3 16.

[TonsiTust 06bEMa reOMETPUYECKOTO Tea, POPMYJIBI Ui BHIYUCICHUS 00BEMOB
TEOMETPHUYECKUX Tell, TUIOIIAN ITOBEPXHOCTH F'€OMETPHIECKOTO Tela, (POPMYJIbI
JUTSL BBIYMCIIEHUSI 00BEMOB, (DOPMYJIBI JIJ1s1 BBIYUCICHUS IJIOMAeH MOBEPXHOCTEH
T€OMETPUUYECKHX TEJI.

317.

Omnpenenenue BEpOITHOCTH, ONPE/IEIICHNE CIy9alHON BEIMYUHBI U €€ PyHKIUN
pacnipenesieHus, ONpeaeIICHUs] CYMMBI COOBITUH, IIPOU3BEACHHS COOBITHH, YCIIOBHOM
BEPOATHOCTH, (DOPMYIUPOBKU U (GOPMYIIBI TEOPEM CIIOKEHUSI U YMHOKCHHS
BEPOSATHOCTEM, MATEMATUYECKOTO OKHUIAHUSA U TUCTIEPCUU, JUCKPETHOM CIIy4allHOM
BEJIMYMHBI U 3aKOHA €€ paclpeesICHHUs].

3 18.

Crioco0sbI pemeHuit crnocoObl peleHnid UppaMoOHATbHBIX YPaBHEHH U HEPABEHCTB,
CHOCOOBI PELICHUs CUCTEM JIMHEHHBIX YPaBHEHUH C JBYMSI HEM3BECTHBIMHU, CIIOCOObI
peIIeHHs! MPOCTEHITNX TTOKA3aTENbHBIX U JOrapu(PMHUUECKIX YPaBHEHUH, CITOCOOBI
pelLIeHHs TOKa3aTeIbHbIX U JIOrapu(hMUIECKUX HEPABEHCTB, CIIOCOObI peIIeHUS
IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUH, CIIOCOOBI PEIIEHUs] TPOCTEHIINX

TPUTOHOMETPUYCCKHUX HEPABCHCTB, METO HHTCPBAJIOB PCIICHUS PAlMOHAIIbHBIX

HEPABEHCTB.
1.3. Pacnipenesienue onieHMBaHKUs Pe3y/IbTATOB 00y4eHUsI 110 BUAAM KOHTPOJIA
Buasbl arrecranum
Konx m HammeHOBaHHe JJIEMEHTAa YMEHHMH MU Ilpomesrcymoun
3HAHUM Texywuu KoHmpo as
ammecmayus
Ymenue
. OpOHTAIBHBINI OIIPOC; B ¢opme
VY 1 BomonsaThe apupMeTHdeckue AECHCTBHUS Hal P pO%; $op .
WHIUBUAYAIbHbBIN KOHTPOJIbHON
HHCIAMH, COYETas yCTHBIC U THCbMEHHDIC IPHEMBL; | AGOThL
HaXOJUTh NPHUOIMKEHHbIE 3HAUEHUS BEJIUYMH U poc. P
. [IpakTrueckas ( 1 cemectp)
HOTPEIIHOCTH  BBIUMCIEHUH  (alOcoiroTHas u aGoTa
OTHOCHUTEIIbHAs); CpPaBHUBATh qucnoBsIe |
Kontpons U DK3aMeHa
BBIPAKECHUS. .
CaMOCTOSATENIbHON ( 2 cemectp).
paboTHI IO TEMaM
Y 2 Haxoauth 3Hau€HUs KOpHA, CTeneHH, | OpoHTaNbHBIN OMpoc;
jorapudma, TPUTOHOMETPUUYECKUX BBIPAKEHUN HA | MHIUBUIyalbHBIN
OCHOBE OIpEeEIICHUS, UCIIOJIB3YS IIpH | OIpoC.
HEO0OXOJUMOCTH MHCTpYMEHTaJIbHble  cpencTBa; | [Ipaktuueckas




MOJIb30BAThCS  MPUOIIDKEHHONH  OLEHKOU

MPAKTUYECKHUX pacyeTax.

pu

pabora
KonTposb
CaMOCTOATEIIbHOMN
paboThI 10 TEMaM

Y 3 BremonHATh HpeoOpa3oBaHUs BBIPAKEHUH,
npuMeHsis (GopMyIbl, CBSI3aHHBIE CO CBOMCTBaMHU
CTeTeHel, JorapuMoB, TPUTOHOMETPHUECKUX

G YHKIIHA.

@poHTaTBHBIN OIIPOC;
WHJIUBUYyAJIbHBIN
ornpoc.

[IpakTnueckas
pabora

Kontpous
CaMOCTOATEIbHON
paboTHI 1O TEMaM

VY 4 BpruucnaTh 3Ha4eHUE (PYHKIMH 110 33JaHHOMY
3HAYEHUIO apryMeHTa IpU pa3IMyHbIX CIIOCO0ax
3amanust pyaknun. CTpouTh rpadukyd M3y4eHHBIX
(byHKUUH, WUTIOCTPUPOBATEH MO IrpaduKy CBOWCTBA
AIIEMEHTAPHBIX (QYHKINH.

@pOHTAIBHBIN OIIPOC;
WHUBUTyaJIbHBIN
ornpoc.

IIpakTrueckas
paborta

Kontposs
CaMOCTOSITENTbHOM
paboThI IO TEMaM

Y 5 Haxogutrb MpOU3BOJIHBIE 3IIEMEHTApPHbIX
GbyHKIHIA.

@pOoHTaNIBHBII OIPOC;
VHIUBUYAJIbHBIN
ornpoc.

[IpakTnueckas
pabora

Kontposs
CaMOCTOATENIbHON
paboThI IO TEMam

VY 6 Hcmonb30BaTh NMPOU3BOIAHYIO ISl M3YYCHUS
CBOMCTB (PYHKIIMI U TOCTPOEHUs TpaUKOB.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

KoHnTpoas
CaMOCTOATEIBHON
paboThI IO TeMaM

VY 7 TlpuMeHsATh NPOM3BOJHYIO Ui MPOBEACHUS
OpUOIMKEHHBIX — BBIYMCIEHUM, peuarh 3ajadu
OPUKIAJHOTO  XapakTepa  Ha  HaXOXKICHHE
HauOO0JIBIIEr0 U HAUMEHBILIEr0 3HAYCHHUSI.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

KoHnTpoas
CaMOCTOATEIBHON
paboThI IO TeMaM

VY 8 BBIUUCIATH B MPOCTEHIINX CITyYasX IIOMIAIN
U 00BEeMBI C HCIONH30BAHUEM OIPEACICHHOTO
WHTErpana.

@pOHTAIBHBIN OIIPOC;
UHIUBUAYaJIbHbBIN
OIpoc.

[IpakTrueckas




pabota

Y 9 Pemare panuoHanbHBIE, TOKa3aTENbHEIC,
norapupMHUUECKHE, TPUTOHOMETPUUYECKHUE
YpaBHEHUS, CBOASIIMECS K  JIMHEWHBIM U

KBaJApaTHBIM, a TAK)XXE aHAJIOTUYHBIC HCPpAaBCHCTBA U
CHUCTCMBEI.

®poHTaTBHBIN ONIPOC;
WHJIUBUYAIbHBIN
ornpoc.

[IpakTnueckas
paborta

KoHntpous
CaMOCTOATEIbHON
paboTHI 1O TEMaM

V¥ 10 Pemare npocreiiire KOMOMHATOPHBIC 3a/1a4H
METOJIOM Iepedopa, a TaKkKe C HCIOJb30BaHHUEM
M3BECTHBIX (hOPMYIL.

®poHTaTBHBIN OIIPOC;
VHJIUBUYAIbHBIN
ornpoc.

[IpakTnueckas
pabora

Kontpous
CaMOCTOATEIbHOU
paboThI IO TEMam

Y 11 Pacno3HaBaTh Ha YepTek)ax W MOJEIAX

OpOoHTANBHBINA 0IPOC;

IIPOCTPAHCTBEHHBIE (bopmbI; COOTHOCHUTH | UHJIMBUIYaTbHBIN
TpeXMepHble OOBEKTHl C WX ONHCAHHSIMH, | OIPOC.
N300paXEHUSIMHU. [IpakTuueckas
pabora
@pOHTAIBHBIN OIIPOC;
Y 12 OnuceiBaTh B3aUMHOE PACIIOJIOKEHHE gggg:m[yanbmm
IPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.
IIpakTrueckas
paborta

V¥ 13 H300paxkaTb OCHOBHbIE MHOTOTPAHHUKU U
KpyTJble Te€ja; BBIIOJHATh YEPTEkKHU IO YCIOBUSIM
3agad. CTpouTh mpocTeiime cedeHus Kyoa,
MPU3MBI, TUPAMHU/IBI

OpOHTAIBHBII OIIPOC;
VHIUBUYTbHBIN
ompoc.

[IpakTnueckas
pabora

Kontpois
CaMOCTOATEJIbHON
paboThI IO TEMam

V1 4 Pemare njiaHUMETPUYECKHE U MpPOCTEHIINE

®poHTaTBHBIN OIIPOC;

WHJUBUTyaJIbHBIN
CTEPEOMETPHYECKAE  3aJlauM  HA  HAXOMKIEHHME |
F€OMETPUYECKUX  BEIWYMH  (JUIMH,  YIJIOB, poc.

. IIpaxTrueckas

IIoIIaae, 00bEMOB

paborta

KoHnTpoas

CaMOCTOATEIbHON

paboThI IO TeMaM
3HaHue
3 13HaueHne MaTeMaTHYECKOW HayKu JUIsl perieHus | @poHTaIbHBIN OMpoc; B dopme
3a/1a4, BOZHUKAIOIIMX B TEOPUU U MTPAKTHUKE; VH]JIMBUTYyaJIbHBIN KOHTPOJIbHOM
HIMPOTY U B TO K€ BPEMs OTPaHUYEHHOCTh orpoc. paboThI
MPUMEHEHUS MAaTEeMAaTUUYECKUX METOJI0B K aHanu3y | [IpakTtuueckas ( 1 cemectp)
Y MICCJICIOBAHUIO MPOIIECCOB U SIBJICHUH B Ipupojie | pabora




1 OOIIECTBE.

3 2 3HayeHHEe NPAKTUKHU U BOIPOCOB,
BO3HHUKAIOIIUX B caMoil MaTeMaTHKe JJIA
dbopMUpPOBaHUS U Pa3BUTHUS MATEMaTUYECKOM
HAayKHW; UCTOPUIO PA3BUTHUA MOHATHUA YUCJIA,
CO3/IaHMsI MaTEMaTHUECKOI0 aHAIIN3a,
BO3HHUKHOBCHUS U PA3BUTHUA I'COMCTPUU.

@poHTaTBHBIN ONIPOC;
VHJIUBUYAIbHBIN
ornpoc.

[IpakTnueckas
paborta

3 3 YHuBepcalbHBIN XapaKTep 3aKOHOB JIOTUKU
MaTEeMaTUYECKUX PACCYKJICHUM, UX MPUMEHHUMOCTb
BO BCeX 00JIacTsIX YeIOBEUECKOM JAESITeTbHOCTH.

®poHTaIBHBIN OIIPOC;
WHJIUBUYAJIbHBIN
ornpoc.

[IpakTnueckas
pabora

3 4 BeposATHOCTHBII XapakTep pa3IMuHbIX
IPOLIECCOB OKPYXKAIOIIEr0 MUpa.

@pOHTAIBHBIN OIIPOC;
WHJUBUTyaJIbHBIN
orpoc.

IIpakTrueckas
paborta

3 5 OcHOBHBIE MaTEMaTUYECKUE TEPMUHBI U
HOHATHSA, POPMYITBI anreOpbl U TEOMETPHH.

@pOHTAIBHBIN OIIPOC;
VHUBUTyaJIbHBIN
ornpoc.

IIpakTrueckas
paborta

3 6 OnpenenieHust 1EUCTBUTEIHHOTO YKCIIA,
a0COJIIOTHOW M OTHOCHTEIBHOM MOTPEITHOCTH
NpUOIMKEHNHN; TPAKTUUECKHUE TPUEMBbI
BBIYUCIICHUH C MPUOIMKEHHBIMH TAHHBIMH.

@pOHTAIBHBIN OIIPOC;
WHUBUTyaJIbHBIN
ornpoc.

IIpakTrueckas
paborta

3 7 Onpenenenus KOpHs HaTypalbHON CTETIEHU U3
YHClia ¥ CBOWCTBA KOPHSI, CTEIIEHU C
paloOHaIbHBIMU NIOKA3aTENSIMU U €€ CBOWCTBA,
CTENEHHU C JCHCTBUTEIBHBIMU [TOKA3ATEISAMU U €€
CBOMCTBA, jorapudmMa 4ucia, CBOUCTBa
J0rapu(pmMoB, OCHOBHOE JIOTapU(PMHUECKOE
TOKJIECTBO, AECSITUYHBIE U HATYpaJIbHbIE
J0rapuMbl.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

[IpakTnueckas
pabora

3 8 OCHOBHBIE IOHATHUS CTEPEOMETPUU, AKCUOMBI
CTEPEOMETPHUH U CJIEJACTBUS U3 HUX, B3AMHOE
pacnoIoKEeHUE IPSIMBIX, IPSIMOM U MIIOCKOCTH,
JIBYX TJTOCKOCTEHN B TPOCTPAHCTBE, OCHOBHBIC
TEOPEMBI O MapaUIeIbHOCTU MPSMOM U TUIOCKOCTH,
napaieIbHOCTH JIBYX TUIOCKOCTEH, CBOMCTBA
napajuieIbHOTO TPOESKTUPOBAHUS U HX
pUMEHEHUe I u300paxkeHus Gpuryp B
CTEPEOMETPHUH, TOHATHUE YIIa MEXY IPSIMBIMH,
yriia MeXIy MPSIMOMN U TUIOCKOCTBIO, OCHOBHBIE
TEOPEMBI O MEPIECHIUKYISIPHOCTH NPSIMOU U
MJIOCKOCTH, TIOHATHE JBYTPAHHOTO yTIila, yriia
MEXIY MIIOCKOCTSIMU, TOHSITUE JIMHEHHOTO YIJIa,

OpOHTAIBHBIN OIIPOC;
WHIUBUYTbHBIN
orpoc.

[TpakTnueckas
pabota

U DK3aMeHa
( 2 cemectp).




IIPU3HAK NEPIECHANKYJIIPHOCTH ABYX IJIOCKOCTEM.

3 9 Onpenenenust 1 GopMyIIBI YK CIIA
NEPECTaHOBOK, Pa3MEUICHU, COUEeTaHH, (GOPMYILY
6unoma HrroToHa.

@poHTaTBHBIN ONIPOC;
VHJIUBUYAIbHBIN
ornpoc.

[IpakTnueckas
pabora

3 10 Onpenenenust BEKTOpa, 1€MCTBUM HaL
BEKTOpPaMH, CBOMCTBA JEHCTBUI HAJl BEKTOPAMHU,
MOHATHE MPSAMOYTOJIBLHON JIEKAaPTOBOM CUCTEMBI
KOOPJIMHAT Ha MJIOCKOCTH U B IPOCTPAHCTBE,
MpaBwiIa I€UCTBUM HaJl BEKTOPAMH, 3aJJaHHBIMU
KoopauHaTaMu, (POPMYIIBI JIJIsl BBIYUCIICHUS JJTUHBI
BEKTOPa, yriia MEXy BEKTOpaMHu, PacCTOSHUS
MEXIY JBYMsI TOUKAMHU.

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJbHBIH
orpoc.

[IpakTrueckas
paborta

3 11 Onpenenenue paauana, GopmyIisl epeBoaa
rpajlyCHOH MepbI yIia B paJiuaHHYIO U 00paTHO,
OIIpeJIeTICHNe CUHYCa, KOCUHYCa, TAHI'€HCa U
KOTaHIe€HCa yIila, OCHOBHBIE (POPMYJIBI
TPUTOHOMETPHHU, TOHITHUS 0OPATHBIX
TPUTOHOMETPUYECKUX (DYHKIIHUI.

@pOHTAIBHBIN OIIPOC;
VHUBUTyaJIbHBIN
ornpoc.

IIpakTrueckas
paborta

3 12 OmnpenencHrie YUCIOBOM (PYHKIIUU, CTIOCOOBI
3aJaHus, MpoCTene npeodpa3oBanus rpadpukos
¢byHKIMH, cBOiiCTBa QyHKIMH, OOpaTHON (PYHKIINH,
ee rpaduk, CI0XXHON (YHKINH, apupMeTHUECKHE
orepanuy HaJl QyHKIIUSIMU, CBOWCTBA U TpapuKu
MOKa3aTeIbHOM, IOTapu(PMUIECKON U CTETIEHHOM
(GyHKIMM, CBOMCTBA U rpapuxu
TPUTOHOMETPHUYECKUX (YHKIIHI, CBOIICTBA U
rpaduKu 0OpaTHBIX TPUTOHOMETPUYECKHIX

GyHKLIUH.

@pOHTAIBHBIN OIIPOC;
WHJUBUTyaJIbHBIN
ornpoc.

IIpakTrueckas
paborta

3 130mnpenenenue MHOTOIpaHHUKA, €r0
MIOBEPXHOCTH, MIOHATUE MIPABUIILHOTO
MHOTOTpaHHHKA, ONPEIETICHUE TPU3MBI,
napajuleJenuIeia, BUAbl IPU3M, OIPEEIICHNE
MApaMUbl, TPABUIBHON MUPAMUBI, YCEUEHHON
IUPAMHUIBI.

@pOHTAIBHBIHN OIIPOC;
VHAMBUyaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

3 140mnpenenenue Tena BpaleHUs U TOBEPXHOCTH
BpaIlleHUs, OIIpeIeNIeHUs IMJIMHpPa, KOHYCA,
mapa, chepbl, CBOHCTBAa TEOMETPHUECKUX TEJl.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

3 15 Onpenenenue nocie0BaTeIbHOCTH,
OIlpeieNIeHue MpeJiena MoCIeJ0BaATeIbHOCTH,
oTpeieieHne HEeMTPEPhIBHOCTU (PYHKIIUU B TOUKE,
CBOICTBa HEMpPepbIBHBIX (YHKIIUI, ONpeeieHne
IIPOM3BOJIHOM, €€ TeOMETPHUECKUI U (PU3NUEeCKU
CMBICI, NTpaBuiIa U GopMyIibl 1UdPepeHInpoBaHUs
(byHKLMY, onpeaeTieHre BTOPO MPOU3BOIHOM,
00ILIyI0 CXeMY MOCTPOCHHUSI PaPUKOB PYHKIHIH C
IIOMOUIbIO IPOU3BOJHOM, ONIPENETICHHE

OpOHTAIBHBII OIIPOC;
WHIUBUYTbHBIN
orpoc.

[TpakTnueckas
pabora




nepBOOOPA3HOI, OlpeieieHne HeOopeAeIEHHOTO
WHTErpajia ¥ €ro CBOMCTBa, (HOPMYJIIbI
WHTETPUPOBAHUS, CIIOCOOBI BBIYMCIICHUS
HEOIpEeEIEHHOr0 UHTErpaia, ONpeeIeHue
ONPEAETIEHHOI0 HHTETPAJIa, Er0 F€OMETPHUUECKUI
CMBICJI M CBOMCTBA, CITIOCOOBI BEIYMCICHUS
IJIOIAAEH KPUBOJIMHENHBIX TPANEUUN C IIOMOIIBIO
ONPEACICHHOTO UHTETpaa.

3 16 [TonsTHS 00BEMA TEOMETPHUECKOTO TENa,
(bOpMYJIBI JJIs1 BBIYUCICHUS 00BEMOB
TEOMETPHUYECKUX TEeJl, IUIOMIAIHN IIOBEPXHOCTH
TEOMETPUYECKOTO TeJia, POPMYIIBI IS BEIUUCIICHUS
00BeMOB, (HOPMYITBI AJTsT BEIYMCICHHS TLTOMIACH
MTOBEPXHOCTEH T€OMETPUYCCKUX TEIL.

@pOHTAIBHBIN OIIPOC;
WHIMBHUIYaJbHBIN
orpoc.

[IpakTrueckas
paborta

3 17 Onpenenenue BepOsITHOCTH, ONIPeIeTICHUE
CIy4alHOH BEeIMYHHBI U € () YHKIIHH
pacripesiesieHusl, ONpeIeIEHUsI CYMMBI COOBITHIHA,
MIPOU3BEICHUS COOBITUM, YCIOBHON BEPOSTHOCTH,
bopMyITUPOBKH B (POPMYITBI TEOPEM CIIOKEHUS U
YMHOXEHHS BEPOSITHOCTEH.

@pOHTAIBHBIN OIIPOC;
WHUBUTyaJIbHBIN
ornpoc.

IIpakTrueckas
pabora

3 18 CriocoOslI perieHnii cnocoobl petieHui
UppaMOHAILHBIX YPAaBHEHHU U HEPABECHCTB,
CIOCOOBI PEeUICHHS CUCTEM JIMHEWHBIX YPaBHEHUH C
JIBYMsI HEM3BECTHBIMHU, CTIOCOOBI PEIICHUS
MPOCTEHIINX TMOKa3aTeIbHBIX U JTOTapu(PMHUUIECKUX
ypaBHEHHI, CIIOCOOBI PELICHHUS TOKA3aTeIbHBIX U
Jorapu(pMUUECKUX HEPABEHCTB, CIIOCOOBI PEIICHUS
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN,
CIoCOOBI pelIeHHS MPOCTEUIITNX
TPUTOHOMETPUYECKHX HEPABEHCTB, METOT
MHTEPBAJIOB PEIICHUS pAllMOHAJIbHBIX HEPABEHCTB.

@pOHTAIBHBIN OIPOC;
VHUBUTyaJIbHbIN
ornpoc.

IIpakTrueckas
paborta

10




1.4 PacnipenesieHue TUIIOB OLIEHOYHBIX CPEACTB M0 3JIeMEHTAM 3HAHNH U YMEHHH TeKylero KOHTPOJIsi

Conep:xkanue Y4eOHOro
MaTepHaJia o nporpaMmme

Tun KOHTPOJILHOI'0O 3alaHUA

VI Yy YIY | 3[3|3]|3]|3 313/ 3/3(3/3|3[3|3

1] 1 111|123 |4]|5 021111 {112]1|1
0| 1 3| 4 112|3{4|5|6|7|8

Tema 1 Benecuue 313 |3

Tewma 2 Pa3zBurtue nouarus o 5

qucie

Tema 3 KopHu, crenenu u 5 5

sorapupmMbl

Tema 4 [IpsiMble U TIIIOCKOCTH 5 5

B IPOCTPAHCTBE

Tema 5 KomOunaropuka 5 5

Tema 6 Koopaunats! u 5 5 5

BEKTOPBI

Tema 7 OcHOBBI 5 5)

TPUTOHOMETPHH

Tema 8 OyHKIMU U X 5 5

CBOWCTBA U TpadUKH

Tema 9 MHOrorpaHHuKy u 5 |5 5 55 5

KpYTJIBIE Tela

Tema 10 Hayana 5 5

MaTeMaTHYECKOTO aHAJIN3a

Tema 11 UnTerpan u ero 5

IPUMCHCHHE

Tema 12 DnemeHTHI TEOpUU 5 |5

BEPOSITHOCTH. DJIIEMEHTHI 5 5

MaTEeMaTHYECKON CTaTUCTUKHU.

Tema 13 YpaBHeHus u 5

HEPaBEHCTBA.
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1.5.

PacnpenesieHne THIIOB OLIEHOYHBIX CPEACTB M0 JIEMEHTAM 3HAHUMI M YMEHUIl KOHTPOJHMPYEeMbIX HA IPOMEKYTOYHOM aTTeCTaAlul

Coaepxxanue  y4yeOHOro
MaTepHaJjia no nNporpaMmme

YA

THIl KOHTPOJIBHOTO 3aIaHUA

[EEN

[EEN

Y
1
3

Yy
1
4

10

11

[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

Tema 1 Beenenue

Tema 2 Pa3Burtie moHATHS O
quciie

Sl

Tema 3 Kophu, crenenu u
Jorapudmpl

Tema 4 IpsiMbie U TIIOCKOCTH
B IPOCTPAHCTBE

Tema 5 KomOunaropuka

Tema 6 Koopaunatel u
BEKTOPBI

N

Tema 7 OCHOBBI
TPUTOHOMETPHH

.!_\

o A~

Tema 8 @yHKIMH U UX
CBOWCTBA U IrpaUKH

.!_\

R

Tema 9 MHOrorpaHHuKy u
KpyTJIbIE TEJIA

Tema 10 Havana
MaTeMaTHYECKOro aHaIn3a

(o2 B SN \O)

Tema 11 UnTerpan u ero
MIpUMEHEHNE

Tema 12 DnemeHTHI TEOpUU
BEPOATHOCTH. DJIEMEHTBI
MaTEMaTHYECKON CTATUCTUKH.

Tema 13 YpaBuenus u
HEpPaBEHCTBA.

.!_\

.!_\

o AP
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2. CIEHM®UKALIUA OHEHOYHbBIX CPEACTB

2.1HazHauenune

Crnenudukanueii ycTaHaBIMBAIOTCS TpeOOBaHMA K COACPKAHUIO U O(OPMIICHHUIO
BapUaHTOB OLIEHOYHOTO CPEACTBA IpaKTU4ecKas padora.

[IpakTyeckas pabota mpenHa3HAUYEHA ISl MeKyiue2o KOHmMposa N OLICHKH 3HAHUHN U
YMEHHH CTYIEHTOB 110 MpOorpaMMme yueOHOW TUCHUILTUHBI «MaTteMaTuka» U 00pa3oBaTeIbHON

nporpammbel CIIO no crnenuaibHOCTH
obopynoBaHue

13.02.02 TerutocHaOXeHUE U TEIIOTEXHUUECKOE

KonTuHrenT arrecryembix: cmydenmsi 1 xypca

2.3 ®opMa U yCcJI0BHS aTTECTANMU: TEKYIIUH KOHTPOJIb MPOXOIUT B BUJE BHIIOJHEHUS
3aJlaHul TPAKTUYECKO paboOThl ,MIPOMEXKYTOUHAs aTTecTalus B (QopMe KOHTPOJIHHOM

pabotel ( 1 cemecTp) M sk3ameHa ( 2 ceMecTp Ha) MPHU IMOJOKUTEIBHBIX pPE3yJbTaTax

TEKYIIEro KOHTPOJIA.
2.4 BpeMs BbINOJTHEHHSA:

IIOATOTOBKA 5 MUH;
BbIlIOJIHEHWE 2 d4ac 50 MuH;
opopmileHHEe M clada 5 MUH.
Bcero 3  yac 0 MUH.

2.5.PexoMeHnyemasi JInTepaTypa 1Jisi pa3padoTKu OLEHOYHBIX CPeICTB M MOAT0TOBKH

00yYaIuXCcsl K aTTeCTaluu.

ObecnieueHne TUCHUIUIMHBI Y4eOHBIMHU H3TaHUSIMU

Kuuroob6ecneueHHOCTH
Butmorpaguueckoe onucanue u3IaHus OcHoBHuast/ Kopo
(aBTOp, 3arnaBne,K1:)?1u,c1\Taec)To W O] M31aHNS, | JONOJTHUTEIbLHAS K3 B 6146.11 DJIeKTPOHHBI
P JuTepaTtypa CIlsrDy | € Pecyper!
bammakos, M. U. ObC
Maremarnka. — Mocksa : KnoPyc, 2019 - 394 ¢.*“M BOOK.ru
boromornos, H. B.
AnreOpa u Havalsla aHaau3a ; YueOHoe rnocobue SEC FOpaiit
/lns CI1IO / boromonos H. B. — DnexTpoH. naH. .
Mocksa : M3natensctBo FOpaiit, 2019— 240 c.
boromornos, H. B.
[TpakTHUYeCKue 3aHITHS 10 MATEMaTHKE B 2 .
Yacts 1 : yuebHOE mOcOOHE [Tl MPUKIATHOTO ocH SEC I0paiit
Oaxanaspuata / H. B. boromonos. — 11-e u3n., B
nepepad. u gon. — Mocksa : 3naTenbcTBo
FOpaiit, 2019. — 326 c.
boromornos, H. B.
[TpakTHUYeCcKue 3aHITHS 10 MATEMaTHKE B 2 .
Yacts 2 : Yuebnoe nocodwue s CITIO /
boromonos H. B. — 11-e u3n., nep. u jon .—  |0CH DBC O0paiit
OneKTpoH. gaH. — Mocksa : 31areinscTBo
[Opaiit, 2019 .— 251 ¢.— (IlpodeccuonanpHoe
oOpa3oBaHme).
bammvakos, M. H. oIt 45
MatemaTrka : y4eOHUK TSI UCTIOJIb30BAHHUS B
€0HOM mpoIiecce 00pa30BaTEIbHbIX
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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

VUPEXKIECHUH, peaTU3yIOIUX MPOTPAMMBbI
HAYaJIbHOTO M CPEHETO CIEIUATBLHOTO
oOpazoBanus / M.U.bammakos .— 10-e u3.,
crep. — Mocksa : Akanemus, 2015 .— 251 c.

bammakos, M. 1. oI 39
Matematuka: anreOpa v Havyana
MaTEMaTUYECKOro aHalin3a, FTEOMETPHUSI : YICOHUK
[17151 CTYA€HTOB YUPEKICHUN CPEHETO
npodeccnoHaTLHOTO 00pa3oBanus| /
M.1.bammakoB .— 3-¢ u3a., ctep. — Mocksa :
Akamemust, 2017.

2.6 .AnTepHeT pecypchi:
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. Komriext BaAPHAHTOB IIPAKTHYCCKHUX pa60T
3auaH1/m AJIA MIPOBEACHHUS TEKYIIEI0 KOHTPOJIA

Pasznen Pa3zBurHe NOHATHA O YHCJIE

HpaKTI/I‘IeCKaﬂ paGOTa «Pa3BuTHE MOHSATHS 0 YHCJIE)

1 BapuanT
1. 3amumure 4yUCIIO B CTAaHJAPTHOM BUJIE:
a)730000000; 6)0,0000025;
8)0,24 *¥1073; 1)75,2*%10%,
2. [IpencraBbTe OOBIKHOBEHHYIO IpOOb B BUJIE JECITUYHOMN NMEPUOANYECKON APOOH:
13, 35
a) 157 ) 111
3. Boruncnure:
i +i% +i* 427 i,
4. Haiigure conpsyk€HHOE YMCII0O KOMIIEKCHOMY YHCITY:
z=4 +5i.
5. OO6paTtuTe YuCThIe NEPUOANUECKUE AECITUYHBIE JPOOU B OOBIKHOBEHHBIE:
a) 0,42); ©) 0,(513).
6.  OOparure cMelIaHHbIE NEPUOTUUECKUE IECATUYHBIE IPOOH B OOBIKHOBEHHBIE IPOOH:

a) 0,0(27); ©6) 0,0(01).
7. Mausl uncna  z1= - 1 +3 i, Zo= 4 + 5i. Beruncure:
a) MOAYJIM YUCEIN Z1 U Z2;

14



http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/

0) cyMMy 4ucen Z1 | Z2;
B) Pa3HOCTh YHCEN Z1 U Z2;
I) IPOU3BEACHUE YUCEN Z1 U Z2.
8. IlocTpoiiTe KOMIUIEKCHBIE YMCIIa B KOOPJAUHATHOM IIOCKOCTH:
z21=-1+3i, z2=4 + 5i.
12,8:0,64+3,05:0,05

8g:li—l
3 9

9. Haiimure 3HaueHue apoou:

2 BapuaHT

1. 3anumure 4KCIIO B CTAaHAAPTHOM BUJIE:

a) 37000000; 6)0,00000052;
B) 0,42%* 104 r)52,7*105.

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

a) 11’ 6) 333
3. Beruuciure:
2i° +i% +i* +i%® +i™.
4. HalimuTe conpspk€HHOE YMCIIO KOMILIEKCHOMY YHCITY:
z=4 -7i.
5. O0OpaTuTe YUCThIE IEPHOTUICCKUE JECATUYHBIC IPOOU B OOBIKHOBEHHBIE:
a) 0,(72); ©6) 0,(918).

6. OOpaTuTe CMeIaHHbIe TIEPHOANYECKIE ECITUYHBIE TPOOU B OOBIKHOBEHHBIE IPOOH:

a) 0,3(6); ©6) 0,11(6).

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

a) MOJIYJIM Yucen Z1 U Z2 ;

0) cyMMy 4ucel Z1 U Z2;

B) pa3HOCTh YHCEN Z1 W Z2;

T') IPOM3BEACHUE YHCEeN Z1 H Z2.

8. IlocTpoiiTe KOMIUIEKCHBIC YHCIIa B KOOPAWHATHOM IJIOCKOCTH:
z1=- 3+ 5i, 2= 4 -Ti.

9. Haitnure 3HaueHue TpooH: 203,4:9-(539-7,39)

3.7 1
14 9 3
3agaHus bannsr [Ipumeuanue
1,2,3,4 8 Kasxnprit npaBuibHBIN 0TBET 1 Gamn
56,7 18 Kasxprit mpaBuIbHBIN OTBET 2 Oaiia
8,9 9 Kaxxnprit mpaBuibHBIN 0TBET 3 Oaia

Kpurepun oleHkn ¥ mkaJja nepepoja 0aj110B B OTMeTKH
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OTMeTKa

Yucy10 0a/1710B, HEO0OX0AUMOE IJI5
MOJIy4eHHs OTMETKH

« 5» (OTIUYHO) 33-35

« 4y (xoporio) 27 -32

« 3» (YIOBJIETBOPUTEIIHHO) 18 - 26
« 2 « (HeyIOBIIETBOPUTEIHHO) MeHee 18

Otsethl Kk padore «Pa3BuTHE NOHATHS 0 YUCJIE)

3ananue Bapuanr 1 Bapuant 2
1 a) 7,3*10%;,  6)2,5%10°; a) 3,7%107; 6) 5,2*107;
B) 2,4*10%; 1) 7,52*10°. B) 4,2%107; r) 5,27*10°.
2 a) 0,8(6);  6)0,(315). a) 0,(27);  6)0,(285).
3 -2 -2
14 19 8 34
5 a) —; 0) —. a) —; 0) —.
33 33 11 37
3 1 11 7
6 a) —; 0) —. a) —; 0) — .
) 110 ) 990 ) 30 ) 60
a) |z,|=+10; |z,|=+41%; a) |z,|=+/34; |z,|=+65 6)1-
7 6)3+8i; B)-5-2i; 1) -20+ |2i B) -7+12i; 1)23-i.
7i.
z1=-3+5i
z1=-1+3i
8
Zo=4 +5i
2o=4 -7i
9 16,2 -147,6
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1)

1)

Paznen . Kopun, crenenu u jiorapudmsl

IIpakTnyeckas padora «KopHu, cTeneHu u JJorapupms»

1 BapuaHTt
Al. Yopoctuth Belpakenue W Haité x: Igx=1g8+2I1lg5-1g10 -1g2
10; 2) -1; 3)-10; 4)0.

A2 Haiinure xopenb ypaBHenusi 10g 2(3x +1) =3
1) 11; 2)1; 3) -10; 4) <.

A3. Ykaxxure IpoMexXyToK, KOTOp?Z)My IIPUHAIJIEKUT KOPEHb YPAaBHEHUS
logs(4—x)+loga2=1
1(-3;-1),2)(0;2);3)[2;3];4)[4;8].

A4. Haiiute cymmy KopHeii ypasaenuss log, x* = log, (9x — 20)

1)-13; 2)-5,  3)5 4)0.
AS5. Pemure HepaBeHcTBO loga(4—2x) =1
1) (-050,5152) (-00;2153) [ 25+ 00); 4) [ 0,55+ 00).

B1. Pemmre HepaBeHCTBO logr(3x +2) = logz (x—1)
2 .. .2 .
1)(1;+00);2)(-00; — 3 1;3)[-1,5;, — 3 ]; 4) pelieHuii HET.

B2. Pemure HepaBenctBo log, (6 —3x) >-1
9

1) (-10; +o0); 2) (-0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Haligure 4unciao LEnblX OTPULIATENbHBIX pELIEHUH  HepaBEeHCTBa
lg(x+5) < 2-1Ig2

1) 5; 2)4;  3)10; 4) HY OHOTO.

2 BapuaHT
Al. Yopoctuth BeIpaxkenue W Haiitu x: lgx=1I1g12-1g3+ 2lg7 -1gl4
14; 2) -1; 3)-10; 4)0.

A2.Haiinure wopenb ypaBHeHust 10Qs5(2x-4) =2
1) 11; 2)145; 3) -10; 4) 7.
3

A3. YkaxuTe IpoMeXyTOK, KOTOpOMY IPUHA/IEKUT KOPEHb YPaBHEHUS
logos (5—2x)—logos2=1
1) (-0;-2);2)[-2;11;3) [ 15215 4) (25 +o0).
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A4. Haiimute cymmy KopHel ypaBHenus 1g (4Xx—3) =2 1g x
1) - 2; 2) 4; 3) -4; 4) 2.
AS. Pemnre HepaBenctBo 10gs (5 —2x) > 1

1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) ( -10; + ).

B1. Pemnre HEpaBeHCTBO log 1 (4x-2) <log 1 (3x +1)
3 3

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

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

1) (0,5; +o0); 2)(-00;—2); 3)(1,4;2); 4)(05:;7).

C. Haiinute umcno uenbix pemieHud  HepaBeHcTtBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeuHO MHOTO; 4) HU OJHOTO.

Kpurepun ouenkn padorsl

3ananus basnbl [Ipumeuanue
Al - A5 5 Kaxx b1 npaBuibHBIN OTBET 1 Gayn
B1 -B2 4 Kax b1 mpaBuIIbHBIN OTBET 2 Oajuia
C 3 Kaxxnp1ii mpaBuiibHBIN OTBET 3 Oayuia

MakcumanbHbIi 0amt 3a padoty — 12 6a/L10B

Ikana nepeBoaa 0a/1J10B B OTMETKH

OrMmerka Yucso 0a,1510B, HE00X0AMMOE 1JIsI OJYYCHHS OTMETKH
« 5» (OTAMYHO) 12-11
« 4» (xoporo) 10-9
« 3» (YIOBJIETBOPUTEIHHO) 8-7
« 2 « (HEYIOBJIETBOPHUTEIBHO) MeHee 7
OTBeTHI
1 Bapuanr 2 BapuanT
Al |11)10 1) 14
7 2) 14,5

A2 | 4) 3 )

A3 | x =2;[2;3]1 (3) x =2,1; (2; + o) (4)

A4 |x1 =4; x2 =5, 4+5=09; (4) x1 =1, x2 =3, 1+3=4,;(2)

A5 [;0,5] (1) o0; - 1,5) (1)

Bl | +o0)(1) ; +00) (1)

gy |F€CLDE) xe(-oo;—%)(Z)

Cl |xe(-5;45], x=-4,-3;-2;-1.(2) xe (2,7], x=-34,5,6;7. (1)
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Paznea IIpsMble ¥ IOCKOCTH B IPOCTPAHCTBE
TecToBasi pabora «IIpsiMble U VIOCKOCTH B IPOCTPAHCTBE.

1 BapuanT

YpoBens A.
1.Hammucath 0003HaueHHE TPSIMBIX.
2.Hanmcate 0003HaYeHHE OTPE3KOB.
3.Hamwmcarp 06003HaueHNE YTIIOB.
4.Hanucatb 0003HaYeHHE TIIOCKOCTEH.
5.CKOJIBKO TIJIOCKOCTEW MOKHO MPOBECTH Yepe3 OAHY MPSIMYI0?
6.CKOJIBKO TJIOCKOCTEM MOXKHO MPOBECTU Yepe3 JIBE MapauiesibHbIe IPsMbIe?
7.CKOJIbKO TIOCKOCTEH MOXKHO TIPOBECTH Uepe3 JIBE MepeceKaromnyecs npsimpie?
8. CKOJIbKO IJIOCKOCTEN MOKHO ITPOBECTH U€PE3 JIBE CKPEIIMBAIOIINECS TTPSMBbIE?
9. IIpsimMble a u 6 mapayuIeNIbHBI TIPsAMOI ¢. Kak pacmoiokeHbl MeXKIy cOOO0M MpsMbIC a U 67
10./1Be mi10CKOCTH MapajuiesibHbl OJHOM TpsiMoil. [TapamienbHbl JIn OHU MEXIy cOO0n?
11.IInockoctb a || B, o X y= a, P ¥ y= 6. UTO MOKHO CKa3aTh O NMPSAMBIX @ U 87

12.Y TpeyroipHHUKa OCHOBaHHE paBHO 18 cM. UeMy paBHa cpeiHsis IMHUS TPEYroJibHUKA?

13.CtopoHbl OCHOBaHUs Tpaneuu paBHbl 12cm u 7cM. UeMy paBHa cpeliHss JIMHUS Tpaneuun?

14.Y naHHOTO YETHIPEXYTOJIbHUKA MPOTHUBOIOJIOKHBIC CTOPOHBI PaBHBI U MTapalIeTbHBI.
Huaronanu paBubl 15cm 1 13 cM. SBisieTcs U 4eThIPEXYTrodbHUK MPSIMOYTOJIBHUKOM?

Ypogenn B.

15. Touku K, M, P, T He nexar B OgHOUN IIOCKOCTH. Morytr nu npsamsie KM u PT
nepecekarbcs?

OTtBeT 000CHOBATH.
16. CxemaTnyHO M300pa3uTh IJIOCKOCTh @ B BUJE Napajuiesorpamma. BHe ee moctpouth
oTpe3ok AB,

HEe mnapasiesbHblii eil. Yepes koHIb! oTpe3ka AB u ero cepennny M npoBectu
napajuieJbHbIE MPsSIMbIE,

nepeceKarolye IIOCKOCTh @ B Toukax A1, B1 u Mi. Haittu nnuny orpeska MM ,, eciu
AA1= 13 m,

BB1=T7wm.

Yposens C.

17. lanbl ABe mapajuiesibHbIe IMJIOCKOCTH W HE JieKalas MexaAy HuMU Touka P. /IBe
MpsIMbIE,

MPOXOJAIINe Yepe3 TOuKy P mepecekaroT OMIKHIOK K TOYKe P MIIOCKOCTh B TOYKaX
A1 u A,

a JANbHIOIO B TOYKax B1u B2 cooTBeTcTBeHHO. Haiiaure nnuny oTtpe3ka BiB2 , ecnu A142
=6cM

u PAy: A1B1=3: 2.

TectoBass padora «IIpsiMble M NJIOCKOCTH B MPOCTPAHCTBEY.

2 BapuaHT
Yposens A.
1.Hamucath 0603HaUYeHHE TTOCKOCTEH.
2.Hamucate 0003HaU€HHE MPSAMBIX.
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3.Hammcats 0003HaueHNE yTII0OB.

4.Ha3zoBuTe OCHOBHBIC (DUTYpPBHI B MPOCTPAHCTBE.

5.CKOJIBKO TIJIOCKOCTEM MOKHO MPOBECTH Yepe3 TPU TOUKHU?

6.Moryt nu mpsiMas U TUIOCKOCTh MMETh JIBE OOIIHE TOYKH?

7.CKOJIBKO TIJIOCKOCTEM MOKHO TMPOBECTH 4Hepe3 MPSIMYI0 U HE JIekKallyl0 Ha HEH TOUKY?

8. CKOJIbKO MOXKET OBITh OOLIMX TOYEK y MPSMOU U IIOCKOCTH?

9. Bcerna nu uyepe3 aBe mNapajuleNibHbIE MPSIMbIE MOXHO MPOBECTH ILIOCKOCTH?

10.BepHo 1M, 9TO IUIOCKOCTH IApajuIeNbHBI, €CIM IpsMas, Jiealas B OJHOM IJIOCKOCTH,
napasuiesibHa JAPYroil miockoctu??

11.IInmockocts o || B, mpsAMas M JISKAT B IJIOCKOCTH o. BepHO 15u, 4To mpsiMas M
napasuiesbHa miockoctu f3?

12.¥ TpeyronpHuka ocHoBaHue paBHO 10 cM. UeMy paBHa CpellHSsl IMHUST TPEYroJibHUKA?
13.Ctoponbl 0OcHOBaHUs Tpamnenuu paBHbl 13cm u 4cm. Uemy paBHa cpeaHsisd JIUHUS Tpaneuuu?
14.BepHo 511, 9TO €ciu 1B€ CTOPOHBI TPEYroJIbHUKA IapaJlIeNIbHbl IUIOCKOCTH O, TO U TPEThS
CTOpPOHA TPEYToJbHHUKA MapaielbHa IIOCKOCTH 0.7

Yposens B.

15. Ilpsmbie EN u KM He nexar B omHo# muockoctu. Moryt nu npsimeie EM u NK
nepecekarbesi?OTBET 000CHOBATH.

16. CxemaTuyHO M300pa3uTh IJIIOCKOCTh @ B BUJE Mapajuienorpamma. BHe ee mocTpouth
orpe3ok AB, He mnapamuienbHbli eil. Yepes koH1bl oTpe3ka AB u ero cepenuny M nposectu
napajuieNbHbIC MPsIMble, TEepPEeCceKarolue MIOCKOCTh « B TOukax A1, B1 u Mi1. Haiitu nnuneska
MM |, eciu A4A1=3 M,BB1= 17 m.

Yposens C.

17. ﬂaHBI ABC IAapaJUICJIIbHBIC INNIOCKOCTH W HC JICXKalllass MCXKJAY HUMHU TOYKa P. I[Be
IPSAMBIE, IPOXOIANINE YePe3 TOUKY P MepeceKaroT ONMKHIOW K TOYKe P IUIOCKOCTH B
Toukax A1 u A2, a JAIbHIOW B TOYKax Biu B2 cOOTBETCTBeHHO. Haiijure miuHYy oTpeska
B1B> ,eciu A1A2=10cm u PA1: A1B1=2: 3.

Kpurepun oneHkn padoThl

3agaHus banasr [Ipumeyanue
1-14 14 Kaxxnp1it mpaBuiibHBIN OTBET 1 Oayn
15-16 4 Kasxp1ii mpaBUIIbHBIN OTBET 2 Gasia
17 3 Kaxxpiii mpaBuiibHBIN oTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 21 6asn

Ikana nepeBoaa 0a/1J10B B OTMETKH

Otmerka Yucso 6a/1510B, He0OX0AUMOE 1151 NOJTYYeHHUS OTMETKHU
« 5» (0TINYHO) 21 - 20
« 4y (xoporio) 19-17
« 3» (Y1OBJIETBOPUTEIHHO) 16 -15
« 2 « (HEYJOBJICTBOPUTEIHHO) MmeHee 15

Oteetnl Kk padorte «IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY.

1 Bapuant

2 Bapuant

AB, ab

o, , (ABC),..

20




2 AB, CD,.. AB, a,b

3 ZABC, 20, a,l1, ZABC, 20, a,l1,
4 a, B, (4BC),.. TOYKa, MpsiMasi, IIIOCKOCTh
5 HHUCKOJIBKO OJIHY

6 OJIHY HET

7 OJIHY OJIHY

8 HU OIHOU OJIHY, MHOTO, HU OJHOI
9 MapajuIesIbHO na

10 M 14, U HET HET

11 allb na

12 9 cMm 5cMm

13 9,5cm 8,5 cm

14 HET na

15 KM cxpemuBaercs ¢ PT EM ckpemuBaercs ¢ NK
16 10 c™m 10 cMm

17 10 cMm 25 cMm

Paznen KomOuHaTopuka

IIpakTnyeckas padora «KomoOuHaTopukay.

1 Bapuanrt

1.CKOJIBKUMH CIIOCOOAMHU MOYKHO COCTABUTh PACIICAHUE OJHOTO YUECOHOTO JIHS U3 5 pa3siUIHbIX
YPOKOB?

1) 30 2) 100 3) 120 4) 5

2. B 9«b» knacce 32 yuamuxcs. CKOJIBKMMH CIIOCO0aMU MOXHO ¢(hOpMHpOBaTh KOMaHy U3 4
YeJIOBEK IS YUYaCTHsI B MATEMaTHUECKOW omMnmae?

1) 128 2) 35960 3) 36 4)46788

3. CKOJIBKO CYIIECTBYET PA3IMYHBIX IBY3HAYHBIX YHCEJI, B 3AIIHCH KOTOPHIX MOMKHO
ucnonb3oBath tudpsl 1, 2, 3,4, 5, 6, ecnu udpbl B 4Kciie JOIKHBI OBITh PA3TUYHBIMU?

1)102) 60 3) 204) 30
4. Beraucauts: 6! -5!

1) 600 2) 300 3) 1 4) 1000

5. Pemuth OTHOCUTENBHO N ypaBHEHHUE: Pny2 [Pr=12

1)8 2)9 3)7 4)2

6. bpocatot Tpu MoHeThl. KakoBa BepOSITHOCTh TOTO, UTO BBIMAAYT JBA OpJia U OJIHA peliKa’?
1)0,1 2) 0,5 3) 0,125 4) 0,625

* (V)
7. B nenexno-pemieBoii motepee Ha 1000000 Ounetos passirpeiBaetcs 1200 Bemesix u 800
JEHEeXKHBIX BHIUTpHILIEil. KakoBa BEpOSITHOCTH BBIMTPHIIIA?

1) 0,02 2) 0,00012 3) 0,0008 4) 0,002
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IIpakTnueckas padora «KomOnHaTOpUKa».

2 BapHaHT

1.CKOIBKO pa3IMYHBIX MATU3HAYHBIX YUCET MOYKHO COCTaBUTh U3 1udp 1, 2, 3, 4, 5?

1) 100 2) 30 3) 5 4) 120

2. meroTcst mOMUI0pHI, OrypIibl, TyK. CKOJIBKO pa3IMYHbIX CajlaTOB MOXKHO MPUTOTOBUTH, €CIIH

B KQKbII cajlaT JO0JKHO BXOAUTH 2 pa3IM4HbIX BUJIA OBOLIEH?
1)32)6 3)2 4)1

3. CxosbkuMu crioco0amu u3 9 yueOHBIX MPEAMETOB MOKHO COCTABUTh paclucaHhe yueOHOTO
JHS U3 6 Pa3INYHBIX YPOKOB.

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

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

5. Pemuth oTHOCUTENBHO N ypaBHeHuUE :1/ Pn.s= 20/ Pn-2

1)2 2)4 3)12 4) 7

6. bpocarot 1Ba urpanbHbIX KyOuka. KakoBa BEpOsSTHOCTB TOTO, UTO BBITIAIYT JBE YETHBIC
uugps1?

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

7". B xop3une nexat rpudsl, cpenu Kotopsix 10% 6ensix u 40% peixux. Kakoa BeposTHOCTH
TOTO, YTO BEIOPAHHBIN T'PpUO OCIIBIN WK PHIKHI?

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

Kputepun onenkn

OtMmeTka 3» «4» «5»
| vacTe 4 3ananus 4 3ananus 4 3amanus
Il gacte 1 3aganue 2 3agaHus

*
3a BEpHO BBIIIOJHEHHOE 33JaHie 7 YYEHMK I10JIy4aeT
JIOTIOJTHUTEIBHYIO OTMETKY

OTtBeTnl
Bapmuanr 1
Ne 3ananus 1 2 3 4 5 6 7
Ne orBera 3 2 4 1 4 3 4
Bapmuanr 2
Ne 3apanus 1 2 3 4 5 6 7
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Ne oTBeTa 4 1 2 4 4 1 1

Pa3znen KoopanHatbl 4 BEKTOPbI
HpaKTI/I‘leCKaﬂ paﬁoTa «KOOp}II/IHaTbI n BeKTopLI».

1 BapuaHTt
YpoBensb A.
3anoqHUTE NPOMYCKH.
1. BekTopoM Ha IJI0CKOCTH Ha3bIBAETCH ...

2. Bekrop u3o0paxaercs ...

3. Moaynem BEeKTOpa Ha3bIBaeTcs ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3bIBAKOTCS IPOTHUBOIIOIOKHO HAIIPABICHHBIMU, €CIIH ...
5. Ilpu yMHOXEHUM BEKTOPA HA YUCJIO ...

6. JIBa BEKTOpa CUNTAIOTCS PABHBIMU, €CIIH ...

7.HyneBoil BEKTOp KOJUIMHEAPEH ........ BEKTOPY.

Yposens B.

8. Haiinnre KoOpAMHATHI BEKTOpa o o A(5:-1;3)u B(2;-2;4).
9.J1aHbI BEKTOPBI > f3;1; -2} u—={1;4; -3} Haﬁznne‘ﬁ_ —>‘.
& & C

10.dansr Touku A (0;0;2) uB (1;1;-2). Ha ocu OVY wnaiigute Touky M ( 0; y; 0),
PaBHOYIAIEHHYIO OT
touek A u B. Touka O — Hayano KOOpAUHAT.
Yposens C.

11. SIBASAOTCS I BEKTOPBI 2 u E KOLTUHEedDHBIMU  eciin A(5;-1:3) , B(2;-2;4), C(3;1; -
2),E(6;1;1)?

2 BapuaHT

Yposens A.

3anoqHUTE NPOMYCKH.
1. BekTOpoM B IPOCTPAHCTBE HA3bIBACTCA ...

2. Bekrop o60o3Havaercs ...

3. JlnmHOM BEKTOpa Ha3bIBAETCA ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAKOTCS OJIMHAKOBO HAIPABIECHHBIMHU, €CIIH ...
5. Jyst TOro, 9TOOBI CIIOKHUTH JBA BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOPOM Ha3bIBAETCH ...

7. J1Ba BEKTOpa Ha3bIBAIOTCS KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.
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8.Haiinure KoOpAMHATHI BEKTOpa —ecu C(6;3;-2) u D(2;4;-5).

9.J1aHbI BEKTOpPBI — {5; —1; 2} u > {3;2; —4} HaﬁﬂHTe‘—}_ $‘
10. Tauwr Touku A (0;-2;0) uB(1;2;-1). Ha ocu OZ waitnute touky M ( 0; 0; z),
PaBHOYIATIEHHYIO
or ToueKk A u B. Touka O — Hayaji0 KOOpAMHAT.
Yposens C.
11. SIBnstoTCS M BEKTOPBl T2 U -7 NOLIUHEADHBIMU ecin C(5;-1;3) ,M(2;-2;4), A(1;-2;3)mu

A CM
B(-5;-4;5)?

Kpurepum oueHku

Samanus bamer [Ipumeuanue
1-7 7 Kax b1t npaBuibHBIN oTBET 1 Gamn
8-10 6 Kax b1 mpaBuIIbHBIN OTBET 2 Oajuia
11 3 Kax b1t mpaBuiIbHBIN OTBET 3 Oaiia

MaxkcumanbHbli 62 3a paboty — 16 6asioB

Ikana nepeBoaa 0a/1Ji10B B OTMETKH

OrMmerka Yucso 62,5108, HE00X0AMMOE [1JIsl OJYYEeHHUS OTMETKHU
« 5» (OTIMYHO) 16 - 15
« 4y (xoporo) 14-13
« 3» (YIOBJIETBOPUTEIHHO) 12-10
« 2 « (Hey10BJICTBOPUTEIHHO) menee 10
OtBeTnbl
1 BapuaHt 2 Bapuant

1 HaIlpaBJIECHHBIN OTPE30K HaIlpaBJIECHHBIN OTPE30K

2 a,— a,—

3 JUTHHA BEKTOPa JUTHHA OTpe3Ka

4 KOJIJIMHEApPHbl M WX HaNpaBlICHUs HE UX HalpaBJIeHUs COBIAJAIOT

COBITAJIAIOT
g |HaO3TO THCIIO YMHOKAKOTCS KOOD/IMHATEI CJIOKUTh UX KOOPIUHATEI
BEKTOpa
5 OHU COHAIpaBJIEHbl U UX JUIMHBI BEKTOp, Y KOTOPOT'O Hayajao 1 KOHell
paBHBI COBITAAIOT
7 Tro60My OHU JIe)KaT Ha MapajIeIbHBIX M Ha OJTHOU
IpsIMOI

8 AB={-3-11} CD ={- 41,3}

9 |2b-c ={5;—2;—1},‘2b —c‘=\/30 a —2b ={—1;—5;1o},‘ a - 2b‘=\/126

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

11 HE KOJUIMHEAPHBI KOJUIMHEAPHBI
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Pasneq OCHOBBI TPUTOHOMETPHH

IpakTuyeckass pa6ora «OCHOBBI TPUTOHOMETPUM.
1 BapuanT

A1l. Beruucnure: sin 30°

V3 V2

1)0,5: 2)1; 3)73; 4)72.

I
A2. Ha kakoM u3 ueprexei n300paxeén rpaduk GQyHKIMU y = cos(x + E)

'\\ \\ ‘ \\ \\ B\ A BN
5 J l( 35T —ﬂ\\ZS‘n —n{ -1pn ‘n\QSﬂ U/ O.Fn ln\'n { P 1 37;\{::4
=35 2 —25:{/—1{ =15 T —DS:!:/‘ 0fn po1 :I/ZJ: rll 4 g1 3 n/ j j
)4 )4 )4 )4
Puc 1 Puc 2
aNEPaNEPaN NEB X
-3fn \n\—zy v S ] \{:Uy 0.fn \k_l }/211 zpn \!K3}/ ﬂ& “/),( s n\,ﬂj,(_u 5 0 \{ﬂ){ 1k Z“\ﬂj{ 3 N
Puc 3 Puc 4

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

1)4, 2) -4 3)6; 4) 42
A 4. YrpocTure, HCTIONIB3Ys ((OPMYIIbI TPUBEICHUSL: COS(7-01)-COS(27m-0)+C0S%al
1) 2cos?a;  2)1; 3)0; 4)2sinq.

AS. Tloctpoiite rpaduk ¢yHkmmum y = 3sinX U yKaXHUTE 00JIACTh OMNpeaesIeHUs
U 0o0nacTb 3HauYeHUH (yHKIMH.
A6. Onpenenute 3HaK BeIpakeHus: Sin110°-cos 110°
1) +; 2)-; 3) 0; 4) HEeT BEpPHOT'O OTBETA.

B. TIlo 3aganHOMY 3Ha4YEHHUIO TPUTOHOMETPUUYECKON PYHKIINH, HAlUTE 3HAYCHHE
. T
ctg o, ecim SIn 0=0,8 u 5 <a<m.

C. Jlokaxute TOXKIECTBO:
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2sin? «

=tg2a
tgo - (cos® ¢ —sin® «) J
2 BapHMaHT
Al. Beruucnure: cos 30°
1)0,5; 2) 1; B)E; 4)£.
2 2
11
A2. Ha kaKoM u3 yepTexeii n306paxét rpaduk pysxiun y = COS(X — E)
AN AN N ™
\ \ \ L P 7 7 N 7 I N
n 35 23 —25:1/—11 -1f5n k3 —0511/0 ofn Yk 1 n/?n 2.k 3 11/ “apm 7“\\25‘" e ’“\QS“‘( 0. 1“\‘-"_} 2
¥ Vo V )%
Puc 1 Puc 2
AN A I\ 2 I\ AN N /] N 1T W
T \in\—zs}/—n = \{:05 ‘U 0.fn \kI}/QH 2k \KS' 7:&511/—{ —3lsa —H\Sn/—( —afsa ‘U \Q\.n){ 1hn 211\

Puc 3 Puc 4

A3.Haiiqure 3Hayenue Beipakenus: 2 €0s 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2)—4; 3)6; 4) 42
A 4. Yrpoctute, UCTIONb3Ys (OPMYIIbI IPUBEICHUS: sin (n-u)-cos(% - o)+Cos%a
1) 2cos?a;  2)1; 3)0; 4)2sinq.

AS. IToctpoiite rpapuk QyHkium y = 1+ C0OSX M yKaxuTe 00JIaCTb ONpeAeTeHUs U

MHOXECTBO 3HAueHUil (yHKIMH.
A6. Omnpenenure 3HaK BeipaxkeHus: Sin100°- cos 100°.

1)+ 2) -; 3) 0; 4)HET BEPHOTO OTBETA.

B. [Ilo 3agaHHOMY 3HauU€HHIO TPUTOHOMETPHUYECKON (YHKIIMHU, HalauTe 3HaueHue tg o,

T
eciu coS o= 0,8 u E<a<n

C. Jokaxure TOXACCTBO:
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2cos’ o -tgo
sin? & — cos® &«

=-1g2a

Kpurepun onenkn

3anaHus basibt [Ipumeuanue
Al - A6 6 Kax b1l mpaBuiibHbIN oTBeT 1 Oasmn
B 2 Kax b1 mpaBuIbHBIN OTBET 2 Oasuia
C 3 Kasx el mpaBUIIbHBIN OTBET 3 Oayuia

MakcumanbHbIN 0ait 3a padoty — 11 6annoB

IIxkana nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 62/1510B, HEOOX0AMMOE /LISl TOJIYYEeHHUSI OTMETKHU
« 5» (0TAMYHO) 11-10
« 4y (xoporio) 9-8
« 3» (YIOBJIETBOPUTEILHO) 7-6
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 6
OTtBeThI
1 Bapuant 2 Bapuant
1) 0,5
Al ) 3) ﬁ
2
A2 | puc4 puc 2
A3 |14 3) 6
A4 |30 2)1
A5 lye[-3;3] vy e [0; 2]
Ab
3 3
4 4
Hcnonb3yem dhopMyIibl TBOHHOTO yria Hcnonb3yeM dhopMyIibl IBOWHOTO yria

[TpakTnueckast paboTa 1o teme «PelieHrne TpUroHOMETpUYECKUX YPaBHEHUI»
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Bapuant 2

Pa3znen ®yHkuuu ¥ rpapuku

[Tpaktuyeckas pabora no teme: "IlokazarenbHas GpyHKIuA".

| BapuanT

Il Bapuanrt

1. I[Toctpouts rpapuk GyHKIMH U 3aMIKUCATh
€ro CBOMCTBA:

y=4*

1. IToctpouts rpadpuk GyHKIMH U 3aMIHUCATH

€0 CBOICTBA:
i X
y=(3)

2.Peminth ypaBHEHHE:

) =2
3/ 81

2. PemiuTh ypaBHEHHE:
33%=27

3. Pemnth ypaBHEHHE:
64 —8*—-56=0

3. Pemuth ypaBHEHHE:
16— 17-4+16 =0

4. PemmTh HEPaBEHCTBO:
23X+2 . 23}{—2 < 30

4. PemmnTh HEPaBEHCTBO:
2x+3 _2x+1 =12

5. Pemuth HepaBeHCTBO:

5. Pemuth HepaBEeHCTBO:

(z)zxz—sx - 2 52x°-18 1
9 7
6.Pemmth cucremy: 6. Pemuth cucremy:
{x—yzZ {x+2y=3
3y = 27 3¥V =81
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[TpakTrdeckas pabora no Teme: "Jlorapudmuyeckas Gyaxus'.

| BapuaHT

Il BapuanT

1. [TocTpouts rpaduk GyHKIIMU U 3aIMHCAThH
€ro CBOICTBa:

y =logi1x
3

1. [Toctpouts rpaduk GyHKIIMU U 3aIMHCAThH
€ro CBOICTBA:

y =logyx

2. PeiuTh ypaBHEHUE:
logs(3x+ 1) =2

2. Pemuth ypaBHEHUE:
log;(x+3) =2

3. Pemuthb ypaBHEHueE:
log,(x—5) +log,(x+2) =3

3. Pemuthb ypaBHEHUeE:
log,(x+ 1)+ logy(x+3) =3

4. Petmuth HEPaBEHCTBO:
logs(x—1)=2
logi(2x+1) > -2
2

4. PemuTh HEPABEHCTBO:
logi(x—1) = -2
3

log;(2x—7) =1

5. PemnTe HEPaBEHCTBO:
log? x+3log, x+2=0

5. Pemnte HEpaBEHCTBO:
log; x—4log, x+3=0

Pa3zgesnr MHOrorpaHHUKM U KpyrJibie Tejaa
ITPAKTUYECKAS PABOTA no teme «IIpusma»

Bapuanr 1 Yacrs A

1. MHoror PAaHHUK, KOTOpHﬁ COCTOUT U3 ABYX IJIIOCKUX MHOT'OYI'OJIbLHHUKOB,
COBMCUICHHBIX MapaJJICIbHBIM IIEPEHOCOM, HA3BIBACTCA:

a) TUPaMUION
0) npuzmMoi

B) LWIMHIPOM
r) napajuleenuneaoM

2. Ecnu 60koBbIe pebpa mpu3Mbl NEPIEHIUKYISIPHBI OCHOBAHHUIO, TO TPU3Ma

SBIISIETCS:
a) HaKJIOHHOMU
0) mpaBUIIbHOM

B) MpsiMOM
I') BBIYKJIOH

3. Ecnu B ocHOBaHUM IMPU3MBI JIC)KUT MapaJlieJIOrpaMM, TO OHA ABJIACTCA:

a) TMPaBWIbHOW MPU3MOU
0) mapauienenuneoM

B) MpaBUIbHBIM
MHOT'OYT'OJIbBHUKOM
r) NUpamMHuaoi

4. CKOJIBKO TpaHel UMeeT IMIeCTHYTOJIbHAS TIpru3Ma?

a) 6 6) 8 B) 10 r) 4
5. Ckobko pebep UMeeT CeMUYToJIbHasK TpU3Ma

a) 21 0) 18 B) 15 r) 12
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Yacte A YcTaHOBHTE COOTBETCTBHE:

1. Ilpusma A. llpsmas npu3Ma, OCHOBaHUEM KOTOPOH SABJISETCS IPaBUIIbHBIN
MHOT'OYT'OJIbHUK
2. OObem npsimMoit Bb. Ortpe3ok, coennHAOMNUN 1BE BEPIIMHDI, HE IPUHAJIEKALTNE OJHON
IIPU3MBI rpaHu
3. IIpaBunbHas npusma B. PaccrosiHue MeXy OCHOBaHHUSIMH IIPU3MBI
4. HaknonHas npusma I MHororpaHHuK, y KOTOPOTo JBe I'paH! (OCHOBaHMs) JIeXKAaT B

MapajuIeNbHBIX TUIOCKOCTSIX, @ BCe pedpa BHE ITUX IPaHeH MapauieIbHbI
MEXIy COO0M

5. BricoTa npu3mbl . IlpousBeneHue mionaay OCHOBaHUS HA BBICOTY IIPU3MBI
6. JluaroHajib IpU3MBI E. Ilpusma, 60koBble pedpa KOTOPOiIl He OynyT NEpIEHAUKYISAPHBI K
OCHOBAaHUAM
1. OcHoBaHMe MPSMON TPU3MBI SBJIETCS IPSIMOYTOJIBHBIN TPEYTOJIbHUK CO

cropoHamu AC = 17 cm, AB = 8 cM. Beicotra BB1 = 15 cm. Haiinute miomaap nojHou u
OOKOBOI TOBEPXHOCTEH, U 00BbEM MPSMOIA TPU3MBI.

2.

Havigute JIoMIaab MMOBEPXHOCTH MHOTOTPaHHUKA,
M300paXEHHOT'O HA PUCYHKE (BCE JBYTPAHHBIE YIJIBI MPSMBIE).

Bapuanr 2
Yacts A
1. MHororpaHHuK, KOTOPbII COCTOUT U3 ABYX IJIOCKUX MHOTOYTOJIbHUKOB,
COBMEIICHHBIX MMapaJUIeIHHBIM IIEPEHOCOM, HAa3bIBACTCS:
a) TUPaMUION B) LWIMHIPOM
0) mpusMoii r) napajuleenuneoM
2. OTpe30K, COeMHSIONINN IB€ BEPIIHMHBI PU3MBI, HE IPUHA/IJISKAIINAE OTHON
I'paHy Ha3bIBAETCA:
a) JUaroHalbio B) TpaHbIO
0) pebpom T') OCBIO
3. VY npu3Mbl 60KOBbIE peOpa: paBHBI
a) CHUMMETpPUYHBI B) MapaljiesIbHbI
0) mapajuleJIbHBI U PaBHbI I') CHUMMETPUYHBI U NapauIeIbHbI
4. Ckobko pebep UMeeT eCTUYToJIbHas pu3Ma pedep
a) 6 0) 10 B) 18 r) 15
5. CKOJIBKO TpaHel UMeeT CeMUYTOIbHAs TPH3Ma
a) 5
0) 8
B) 9
r) 10
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Yacter B
YcTranoBuTe COOTBETCTBHE:

1. Ilmomans 00OKOBOI A. OTpe3ok, COeUHSAIONINHN ABE BEPIIUHbBI, HE MPUHAJICKAIINE
IIOBEPXHOCTHU MPSIMOM IIPU3MBI  OJHOU I'PAHU

2. Ilpsmas nmpuszma b. IIpu3ma, ocHOBaHHMEM KOTOPOM SIBISETCS MapajliesiorpaMmm

3. JluaroHaib IpU3MBbI B. Ilpusma, y koTopoii 60k0BO€ peOpo MepreHIUKYISIPHO

MJIOCKOCTH OCHOBAHMS

4. Tlapamnenenurnen I'. Paccrosinne Mex1y OCHOBaHUSAMMU NPU3MBI

5. Ilpusma J. IlpousBeneHuio nepuMeTpa OCHOBAHUS HA BBICOTY IIPU3MBI.

6. BsicoTa npusmbl E. MHororpanHuk, y KOTOPOTO JIB€ I'paHu (OCHOBaHMsI) JeKaT B

napajuieNIbHBIX IIOCKOCTAX, a Bce pedpa BHE 3TUX IpaHei
napaielibHbl MEXy coO0H

Yacts C

1. OcHoBaHueE NMPSIMON PU3MBI SBJISIETCS MPSMOYTOJIBHBIA TPEYTOJIBHUK CO
croponamu AC =25 cm, AB = 15 cm. Beicota BB1 = 10 cm. Haiinure miomaas moJiHOH 1
OOKOBOI MOBEPXHOCTEH, U 00BEM MPSAMON MPU3MBI.

2. Haiipure muiomaib MOBEpXHOCTH MHOTOTPAaHHUKA, U300paKEHHOTO HA PUCYHKE (BCe
JIBYT'PaHHBIE YTJIbI IPSIMBIE).

INPAKTUYECKAS PABOTA no teme «Ilnomaas u 00beM mupamMuabI».

Bapmuanr 1.
Yacthb A:
1. (1 6amn). Kakue u3 JaHHBIX MHOTOTPAaHHUKOB SIBIISIOTCS TUPaMUIaMU?

a 0 B r

1l a0,8B 2. O,r 3. a,r 4. a, O,r
2. (1 6amr). CkoybKO TpaHel NMeeT IEBATHYTOIbHAS TTHpamMuia?

a) 10 6) 9 B) 8 r) 12
3. (1 6amr). CKOIBKO BEPIIMH UMEET BOCBMHYTOJIbHAS THpaMua?

a) 14 0) 12 B) 9 r) 10
4. (1 6amn). Cxonpko peGep nMeeT ceMUyroibHas nmupamuaa’?

a) 14 0) 12 B) 16 r) 10
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5. (1 6amn). Beibepure BepHOE YTBEPKACHUE:
a) Bricora mupaMuel Ha3bIBaeTCs arnodeMoii;
6) bokoBble rpanu yceu€HHOM MUPaMUIbI - TPSIMOYTOJIbHUKHY;
B) Ilnomanp 60KOBOI MOBEPXHOCTH MUPAMH/IbI PaBHA IPOU3BEACHUIO IEpUMETpa
OCHOBaHUS Ha BBICOTY;
r) [lupamuna Ha3pIBaeTCs NPaBUILHOMU, €CJIU €€ OCHOBAHME - IIPABUIIbHBIN
MHOTOYTOJIbHUK;
6. (2 6ayna). Bricora mpaBmibHOI yeThipexyronsHoi nmupamuasl ABCDE paBna 5, ctopona
ocHoBaHUs paBHa 4. Halinmure anodeMy nmupamMubl.
a) V14 6) 3 B) V29 r) V41
7. (2 6amna). CtopoHa OCHOBaHMS MPaBUIBHOM TpeyronbHoii mupamuasl ABCD pasna 12,
6okoBoe pedpo paBHo 10. Haitaute mromanps O00KOBOI MOBEPXHOCTH ITUPAMHU/IBI.
a) 712 0) 144 B) 180 r) 288

Yacrtp B: (0TBeT nucarh MOJHBIM MPETIOKEHUEM )
BcrapbTe nponymmenHoe cinoBo. Kaxmoe 3amanue — 1 6am.
1. Tlupamuga Ha3bIBaeTCS , €CJIM € OCHOBaHUE MPABWIHHBIA MHOTOTPaHHUK.
2. OTpe30K COeAUHSIOMUN BEPIIMHY MPaBUILHON MUPaMUIbl C LIEHTPOM OCHOBAHUS,
SBJISICTCS €€ .
3. Bce 60okoBbIe pedpa MpaBUILHON TUPAMUIBI .
4. BoKOBBIC IpaHU MPABWIBHON MTHUPAMUJIBI SBIISIOTCS PABHBIMU

5. BpicoTa O0KOBO# rpaHy MPaBUIBHON MUPAMUIBI, TPOBEACHHAS U3 BEPIIMHBI, HA3bIBACTCS

Yacts C.
Pemmre 3anauy (3 6amna).

BricoTa npaBuiIbHON YeThIpEXyronbHON nupaMusl paBHa 10 cM u 06pa3yer ¢ OOKOBBIM
pebpom yron 450, Haiinmyure muomaas moJHON MOBEPXHOCTH M 00BEM MTUPAMU/IBI

Bapuanr 2.Yactb A:
1. (1 6amn). Kakue u3 qaHHBIX MHOTOTPAHHUKOB SIBIISTIOTCS TUPaMUIaMU?

a 0 B r

1. a,0,B 2. a,0,r 3. a,B 4. 0,B,T
2. (1 6amt). CkoybKO TpaHel IMEeT YeThIPEeXyroabHas MupaMuia’?

a) 4 06) 5 B) 6 r) 3
3. (1 6amr). CKONBKO BEPIIMH UMEET CEMHUYTOJIbHAS TTHpaMHIa?

a) 10 0) 12 B) 8 r) 16
4. (1 6amm). Cxonbko peGep UMeeT MeCTUYrojibHask MTupaMua?

a) 10 0) 12 B) 14 r) 16

5. (1 6amn). Beibepute BepHOE yTBEPKIACHHE:
a) BricoTa nmupamuibl Ha3bIBaeTCs anoQemoii;
0) Ilmpamuya Ha3pIBAECTCS MPABMIBHOM, €CITH €€ OCHOBAHUE - TTPABUIIBHBIIN
MHOTOYTOJIbHUK;
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6.

B) [lnomaapr G0KOBOI MOBEPXHOCTU MUPAMUILI PaBHA MPOU3BEACHUIO TIEpUMETPA
OCHOBAHUS Ha BBICOTY;
r) BokoBble rpanu yceu€HHOM nupamMuabl - NPSIMOYTOJIbHUKHY;
(2 6anna). Beicota npaBuiIbHOM yeThipexyronbHoil nmupamuasl ABCDE pasna 201Mm,
cTopoHa ocHoBaHus paBHa 30 am. Haitnute anmodemy nmupamusl.

a) 25 6) 8 B) 32 r) 46

a) 7.(2 6amna). CtopoHa OCHOBaHHMsI MPAaBHIIBHOW TpeyroibHoi nmupamuasl DABC
paBHa 16, 6oxoBoe pedpo 10. HaiimuTe muomaas O0KOBOM MOBEPXHOCTH
MUPaAMUJIBI THPAMUIBI

Yactp B: (0TBeT nucath MOIHBIM MPEIIOKEHUEM )
BcrapbTe nponymmenHoe cinoBo. Kaxmoe 3ananue — 1 6asm.

1.
2.
3.
4

5.

[Inpamua Ha3bIBaeTCA , €CIIM €€ OCHOBAHUE MPABWIbHBIN
MHOT'OTPaHHUK.

OTpe30K coeNHSIOMNN BEPIINHY TPaBUILHON IUPaMU/bl C LIEHTPOM OCHOBAHUS,
ABIIETCS €€

Bce 6okoBbIe pedpa MpaBUIIBHON THPaMUIbI
bokoBbIe rpany MpaBUWIIBHON MUPAaMUBbI ABJISIOTCS PAaBHBIMU
BricoTa 60KOBO# IpaHU MPaBHIIbHOW MUPAMU/IbI, TPOBEACHHAS U3 BEPIIUHBI,
Ha3bIBACTCS

Pemmure 3amauy (3 6ayna).B mpaBuiIbHON YETHIPEXyroJbHOM MupamMuie 60KoBoe pedpo

06pa3yeT C INIOCKOCTBXO OCHOBAHUSA YI'OJI 450 CTOpOHa OCHOBAaHMA ITMpaMH bl paBHA 6 cM.

Haiinure momaas moJiHON MOBEPXHOCTU U 00BEM MTUPAMUJIBI.
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Pasne.ﬂ Hauaja MmareMaTu4eCcKoOro aHajJu3a

1 BapuanT
YpoBensb A.

Al. Haiigure f *(4), ecu f(X) = 4 Jx-5.
1) 3; 2)2; 3) -1, 4) 1.
A2. YKaxuTe Npous3BoaHy0 (QyHKuuu g(X)=X’+COSX.

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

A3. YpaBHeHHe KacaTeapbHOU K rpaduky QyHKIUU Y= B TOYKE ¢ abcruccon xo = -3

MMeeT BUJL
1) y=7x+13; 2) y=7x+15;  3) y=—-7x+15; 4) y=—7x+13.

A4. Teno ABWKETCS MO MPSIMOM TaK, 4TO PacCTOsHUE S (B METpax) OT HEro0 A0 TOYKH B sroi
psIMOii M3MeHsieTcs 0 3akoHy S(t)=3t° —12t+ 7 (t — Bpems mBuwkeHus B cekyHaax). Uepes

CKOJIBKO CECKYH/ IIOCJIC Ha4Yalla IBUKCHHUS MI'HOBCHHAA CKOPOCTb TEJla 6y,[[eT paBHa 72 Mm/c.
1)16;  2)15;  3)14; 4) 13,

Yposens B.
BS. Ha pucynke uzo0paxén rpadgux npousBoaHON HekoTopoit ¢yHkimu Y= f(X),
33JJaHHON Ha
npomexyTke ( - 3; 3). Ckonbko Touek MakcumyMma umeeT ¢pyHkius f (X) Ha aTOM

poOMeXyTKe?

B6. Haiinure yriooBoit kod(duimenT kacatenbHON Kk rpaduky ¢pynkmanm y=x' —2x° +3x —13
B TOuke X, =—1.

B7.Haiigute npomssommsie dymkimit:  a) f(x)=(7x+4)°; 6) y=3e" +2sinx.

Yposens C.
o 2
C8. Haiiiure CyMMy TaHT€HCOB YIJIOB HAaKIOHA KacaTelbHBIX K mapabone Y =X —9 B

TOUYKaX MepecedeHusi mapaboyibl ¢ OChlo abcumcc.

2 BapuaHT
Yposens A.

Al. Haiinure f " (16), ecm f(x) = 8 Jx-3.
1) 3; 2)2; 3) -1, 4) 1.
A2. Ykaxkute npousBogHylo GyHkmuu g(x)=x’ - sin x.
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3 3
1) 2x+cosx; 2) 2x—cosx;  3) X?+cosx; 4) X?— COSX.

A3. YpaBHeHHe KacaTeabHOM K rpaduky QyHKIUU Y= B TOYKE C abcImcco xo = -3

X+2

HUMECT BU:
1) y=—-5x+23;  2) y=-5x+21;  3) y=5x+23; 4) y=5x+21,

A4. Teno ABUXKETCA MO MPSIMOM TaK, YTO PACCTOSIHUE OT HAYaJlbHON TOUYKHM HU3MEHSAETCS IO
3aKOHY

S(t)=t+ 0,4t> -6 (M), rne t—Bpemst aABUKEHUS B cekyHaax. Haiiaure ckopocTs Tena

yepe3 10 cekyHn Tmociae Hayajga JIBUYKEHHUS .
1) 10; 2)9; 3) 8; 4) 7.
Yposens B.
BS5. Ha pucynke m300paxén rpaguk Mpou3BOAHOW HekoTopod ¢yHKuuu Y= f(X),

3aJJaHHOM Ha TPOMEXYTKe ( - 2; 2). CKoIbKO TOueK MUHUMYMa umeeT pynkuus f (X) Ha aTOM
IpOMEXyTKe?

B6. Haiinure yrnoBoii ko3¢ @UIMEHT KacaTeIbHOW, MPOBEICHHOW K rpaduky
bymkmn y = X° + 2x* + x°* +1 B Touke X, =1.

B7.Haiimute npowsomubie dymkmmii:  a) f(x)=(4x+7); 6) y=X-tg3X.

Yposens C.
C8. Hajiiure cymMMy YriioBbIX Kod(hD(HUIHMEHTOB KacaTeldbHBIX K mapabome Y =X’ —4 B

TOUYKaX MepecedeHusi mapaboiibl ¢ OChblo adcIucce.

Kpurtepun onenku

3agaHus banmnel [Ipumeuanue
Al - A4 4 Kaxxapiii npaBuiIbHBIN oTBET 1 Gann
B5-B7 6 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia
C8 3 Kaxxaplii mpaBuiibHBIN oTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 13 6asi10B

Ixana nepeBoaa 0a/1J10B B OTMETKH

Ormerka Yucii0 6211108, HE00X0AMMOE J1JIsl MIOJTYYEHHS OTMETKH
« 5» (oTIM4HO) 13-12
« 4y (xoporo) 11-10
« 3» (Y1OBJIETBOPUTEIHHO) 9-8
« 2 « (HeyIOBJIETBOPUTEIHHO) MeHee 8

35




OTBeThI

1 Bapuanr 2 Bapuanr
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 =0
B6 |k=-7 k=16
4. 3x
B7 x +4)% 0)9e™ + 2c0sx 2) 12(4x + 7)% 6) tg3x + 33
cos” 3x
C8 |tga.=6+(-6)=0 tgo.=4+(-4)=0

l. Ymenune HaxXoAMuTh IIPOMU3BOJAHVIO (bVHKHI/II/I

1) Ba30Bblil YPOBEHB CI0KHOCTH 3a/IaHUS

Haiigure npousBoaHy0 QyHKIINK:

a)y = (4-3x)°
6)y =" +6x2

2
B) Y = /nx+ 3sin X —x3

r) y = C0s% X

n)y=x° /nx

y' = -15(4-3x)*
y'=e*+ 12x

1 1
= —+3c0sX——x 3
X 3

y' = -sin2x

y' = Xx° (6 fnx+1)

2) T1oBBIIIICHHBIH YPOBEHD CIIOKHOCTH 33 aHUS

a) y= 32 - /x

6) y = sin*x+cos5x+2x3

B)y= x? -1
2X+1

_ Sin X+ Ccos X
Ny=————
e

2cos5x

ny=e

1
y'= Ge2x . _—
24/x
y'=4 sin®x cos X-5sin5x+6x>
L 2(xP+x+1)
(2x+1)°
,__ 2sinx
eX
y' = -10e°*** sin 5x
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Il. YMeHue BEIUMCHATE 3HAYEHUE TPOU3BOAHON B TOUKE.

1) Ba3oBblil YpOBEHD CII0KHOCTH 33 IaHHUS.

Haiinure 3HaYeHHE MPOM3BOIHON TaHHON (DYHKIIMH B TOUKE Xo.

a)y=(4-3x)% xo =1 (y' = -18(4-3x)°; -18)
0) Yy = X/nX; Xo=2 (/n2+1)

= Xsin (3X-—); Xo= — o
B) Y ( 3 ); Xo 5 (2 + . )

2) I1oBBIIICHHBIN YPOBEHD CI0KHOCTH 3aIaHUS

4
a - 2+x+ X ;X:_2 —
)Yy=e T [ ° (9)
6)y= IN2—-X)——>—: Xo=-1 -4

x2+1 3

B) Haitnure 3HaueHus a u B, IIPU KOTOPBIX BBIIIOJIHAOTCS JAHHBIC YCIIOBUS:

y=a Sin4x+B c0s2X; Yy' (71—127) =4y (3717) =2; (a:%e =2,5)

r) y =asin2x + B COS X; ' (S?H) =2;¥ (71—127) =—4. (a=0; B =-4).

3) BbICOKHiT ypOBEHbD CII0KHOCTH 33IaHUSL.

2ctg 3x na
Jnsa byHkum y = T COSE HauJINTe MIPOMU3BOJHYIO B TOUKE
X

I 1738(11+4
oI AT+ )
12 17

I1l. BarageHue reoMeTpUYECKUM CMBICIIOM IIPOU3BOTHOMN.

1) ba3oBbiii YPOBEHB.

Hanummre ypaBHeHue KacaTenbHOM K rpaguKy QyHKINHU f B TOUKE ¢ aOCIIMCCOH Xo!

a) f X)=x3—3x%; Xo= -1 y = 9x+5
0) f(x) =x3+x—1; X0 =-2 y =-11x-17
B) f(X) = 2x%-5x+1; X = 2 y = 3x-7

) f(X) =3x%—4x —2; X0 = -1 y = -10x-5
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2) T1OBBIIICHHBIN YPOBECHD.

Hanummre ypaBHeHHE KacaTeabHOH K rpaduky QyHKIUHU f B TOUKE C OPAUHATOH Yo!

2

a) f(x) = 5X ° +27; yo =32 y = -2x + 34

4
0) f(x)=11-3x 3; yo=8 y = 4x+4
B) [Ipu KxakoMm 3HAYCHHUH a IaHHAS MPsAMast SIBJISETCS KacaTelbHOU K rpaduky GyHKIUH f

y = ax-5; f(X)=3x2-4x-2. (a=-10;a=2)

3) Boicokuit ypoBeHb

CocraBbTe ypaBHEHHUE KacaTelbHOW K TpaduKy QYHKIHH f B TOUKE C aOCIIMCCOH Xo.

a) f(x) = e (— 2X% +6X — 3) Xo — TOYKa Makcumyma (Y = e®).
€2
0) f(x) = "(3x* +3x+1); Xo — Touka MuHHMYMa (Y = ?),

[TpakTiueckas pabota no Teme «MuTerpam»
1 BapuanT
Yposens A.
Al. . Beruncnure wHTETpai:

2 j- d X
2 :

@) [(3x* +x—4)dx; 0) <3 -

1 1

A2, JIns yukmuu f(X) = 3sin X wHaiiaute:
(1) MHO)KECTBO BCEX IE€PBOOOPA3HBIX;
T

0) mepBooOpasHyto, rpaduKk KOTOPOM MPOXOAUT uepe3 TOouky M ( E ;0)

A3. BoluncnuTe, cienaB MpeaBapuUTENbHO PUCYHOK, IUIOMAAb (UTYphl, OTpPaHUYEHHON
JUHUSAMMU:
y=O,5x2,y=O,x=2,x=O.

A4, Jlokaxure, uto pyukuus F sBasercs mnepBooOpasHoit mis dyakmun  f(X) Ha
IPOMEKYTKE
(-o0;+0), ecmn Fx)=x3—4, f(x)=3x%

Yposens B.
3

BS. Beruncnure uHTErpan HXZ +(x— 3)2] dx
0

Yposens C.
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C6. Haiinure momane QUrypsl, OrpaHHYEHHON TMHUAMH ) = 6x —x? U y = 2.

2 BapHaHT
YpoBens A.
Al. . Bolunucnure HMHTErpa:
- dx

a) i(4x3 — X +5)dx; 6) J.
1 — 22

>3

A2. lna pynxmuu f(X) = 2c0S X Haiiaure:
a) MHOXKECTBO BCEX IMEPBOOOPA3HBIX;

7T
0) mepBooOpasHyto, rpaduK KOTOPOW MPOXOAWT  4epe3 Touky M ( E ;0)

A3. BeruucnuTe, ciesiaB MpeIBapUTEIIbHO PUCYHOK, IUIOIAAb (UTYphI, OTPAaHHUCHHON
JTUHUSMHU:
y:2x2,y=0,x=3,x=0.
A4, Jlokaxwure, uro ¢pyHkius F sBiasercss mepBooOpasHoi mis  GyHkiun f(X) Ha
MIPOMEKYTKE
(-o0;+0), ecmn F(x)=2x—x%, f(X)=2-2x.

Yposens B.

3
BS. Beruucnure uHTErpa j[xz +(1- X)Z] dx
0

Yposens C.

C6. HaiiuTe mmomass GUrypsl, OrpaHUuEHHOH JNHHHUAMH y =-6x—x°> U y= - 2.

Kpurtepun onenkn

3agaHus banmnel [Ipumeuanue
Al - A4 6 Kaxx b1t npaBuiibHBIN OTBET 1 Gasn
B5 2 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia
Cé 3 Kaxxaplii mpaBuiibHBIN oTBET 3 Oaia

MakcumanbHbIi 0amt 3a padotry — 11 6ansioB

Ixana nepeBoaa 0a/1JI0B B OTMETKH

OT1merka Yucso 6a/510B, He0OOX0AUMOE /1JIsl OJYYeHHSA OTMETKH
« 5» (oTIM4HO) 11-10
« 4» (xopomio) 9-8
« 3» (Y1OBJIETBOPUTEIHHO) 7-6
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 6
OtBeTnI

39



1 Bapuaunr 2 Bapuaunr

Al | a)4,5;6) g a) 18,5; 6) -g

A2 8) F(x) = - 3cosx + C ; 6)F(X) = - 3cosx + | g) F(x) = 2sinx + C ; 6)F(X) = 2sinx - /3.

ur = 1 ..
A3 S(bnr = % KB.€a. S(b 8 xB.exl

A4 | F(X) sBasiercs nepBoobpasuoii s f (X) | F(X) sistercs mepBoobpasznoii ms f (X)

B5 |18

C6 10§KB.GI[. Sopur = 10§KB.GI[.

Pa3gesn DiieMeHTBHI TeOPUM BEPOSITHOCTEH M MATEMATHYECKOM CTATUCTHKH

1 BapuanT
Yposens A.

Al. I[J'ISI KaXXJ0Iro U3 OIIMCAHHBIX COOBITUH OIIPCACIINTC, KAKMM OHO ABJIACTCA: HCBO3MOKHLBIM,

JIOCTOBEPHBIM WJIU CIIy4alHbIM:

1) 3aBTpa OyneT Xopomas Morojaa;

2) B sHBape B ropo/ie MOMIET CHET;

3) B 12 yacoB B ropojie HJET JOXK/1b, a yepe3 24 yaca OyJeT CBETUTb COJIHIIE;

4) Ha AeHb POXKICHUS BaM MOAAPAT TOBOPAIIETO KPOKOIUIIA;

5) kpyriaast OTIMYHUIA TTOJTYYUT JBOUKY;

6) KaMeHb, OPOILIEHHBIN B BOAY YTOHET.

A2. Onpenenure Moy, cpeaHee apupmeTuyeckoe 1 pazmax psja: 5, 6, 11, 11, — 1.

A3. KakoBa BEpOSATHOCTb TOTO, UTO 33/ lyMaHHOE JIBY3HAUHOE YMCJIO JEIUTCS Ha 3 WU JAETUTCS Ha 27?

Onpenenure B COOBITHS.
a) CI0XEHHE COOBITH; 0) mpousBeieHne COOBITUH.
A4, Berancmre CJ -CS —C2-C7.

AS. Ha cron GpocaroT /iBa UTPaJIbHBIX TeTpadapa (Cepblii M Oemblif), Ha TPAHAX KaXIOT0 U3 KOTOPBIX

B7.

TOYKaMu 0003Ha4yeHbl yncia oT 1 10 4. CKOJIBKO pa3IMyYHBIX Map YHUCENl MOXKET MOSBUTHCS Ha
IpaHsAX 3THUX TETPadIPOB, CONPUKACAIOLINXCS C TOBEPXHOCTHIO cTOJIA?
A6. 13 10 nepBbIX HaTypalbHBIX YUCEN CIy4aiiHO BbIOUpatoTcs 2 yrcia. Beraucnure
BEPOSATHOCTH

CIIETYIOIINUX COOBITHH:

a) OJTHO W3 BEIOPAHHBIX UMCEeN — IBOMKA; 0) 00a 4uciia HeUETHBIE.

Yposens B.

B Opurane 4 >xeHuuHbl 1 3 MyxuuHbl. Cpenu 4jaeHOB Opurajabl pasbirpbiBatorcs 4 Ouiiera B
tearp. KakoBa BEpOsSTHOCTH TOTO, UTO Cpeau obnanaresield OMICTOB OKaKETCS 2 KCHIIMHBI U 2
MYKYUHBI?
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B8. Ha kaxmoii kapTouke HamucaHa ogHa W3 OYKB K, JI, M, H, 0, T. UeTblpe KapTOUYKH HAyTra]
BBIKJIQ/IBIBAIOT OJIHY 3a APYrou B psia. KakoBa BEpOSATHOCTb, UTO MPU BBIKJIABIBAHUH ITOTYUUTCS
CIIOBO «KJIOI»?

Yposens C.

C9. Haiinure BeposSTHOCTH TOTO, YTO CIy4allHBIM 00pa3oM BHIOPAHHOE JBY3HAYHOE YHUCIIO TIPH
nenennu Ha 11 naet B ocratke 10.

2 BapHaHT
YpoBens A.
Al. JInst KaXXI0T0 U3 OMKMCAHHBIX COOBITUI ONPEAETUTE, KAKUM OHO SIBJISIETCS: HEBO3MOYKHBIM,

JIOCTOBEPHBIM HIIU CITy9aiHBIM:
1) BbI BBIXOJUTE HA YIUILY, a HABCTPEUY UIET CJIOH;
2) Bac mpuUriacAr jerersb Ha JIyHy;
3) uepenaxa HAyYUTCSI TOBOPUTH;
4) BBIMAJIET KEJITHIN CHET;
5) BBI HE BBIMTPAETe, y4acTBYS B OECIIPOUTPHIIIHOM JT0TEpEE;
6) nociie yeTBepra Oy/AeT MATHHIIA.
A2. Onpenenute MoAy, cpeaHee apudmMeTHieckoe u pasmax psna:15, 4, 12, — 3, 15.

A3. KakoBa BEpOSTHOCTh TOTO, YTO TEPBOEC W3 3aJyMaHHBIX JIBy3HAUHBIX YHCEN JEIUTCS Ha 2, a
BTOpOE — Aenutcs Ha 5? Onpenennurte BUI COOBITHS.
a) cI0XeHue coObITUM; ©0) Mpou3BeAeHHE COOBITHH.

Ad4. Boluucnure A: . A53 .

AS. U3 xopoOkwu, copepxainieil 8§ MEJIKOB pa3InuHbIX 1IBETOB, ['eHa n TaHs OepyT 10 OJJHOMY METKY.
CKOIBKO CYIIECTBYET pa3InYHBIX BAPUAHTOB TAKOTO BEIOOPA IBYX MEIKOB?

A6. 13 10 nepBbIX HaTypalbHBIX YHCEN CIy4aiiHO BbIOMparoTcs 2 yrcia. Beraucnure
BEPOSATHOCTH

CIIETYIOIINX COOBITHI:

a) OJTHO W3 BHIOPAHHBIX UMCeN — eUHUIA; 0) 00a uncia 4YeTHbIC.

Yposens B.

B7. B ypue 6 OGenbix u 4 yepHbIx mapa. U3 sToll ypHBI Haynady u3Biekiau 5 mapoB. Kakosa
BEPOSITHOCTH TOTO, UTO 2 U3 HUX Oenble, a 3 uepHbie?

B8. Ha kaxnoil kapTouke HamucaHa ojHa u3 OykB p, C, T, Y, J, X. UeTblpe KapTOYKU Hayraj
BBIKJIQ/IBIBAIOT OJIHY 3a APYroil B psii. KakoBa BEpOSATHOCTB, YTO IPH BBIKJIAJABIBAHUY TOJTYUUTCS
CJIOBO «CTYyJ»?

Yposens C.

C9. Haiinure BepoATHOCTb TOTO, YTO CIy4ailHBIM 00pa3oM BBIOpAHHOE JBY3HAYHOE YHCIIO MPH
nejaeHnu Ha 13 gaeT B ocTaTke 5.

Kpurtepun onenkn
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Samanus Bamnel [Ipumevanue
Al - A6 6 Kaxplii mpaBuiibHbIN oTBeT 1 Oamn
B7,B8,C9 9 Kasxp1it mpaBuIbHBIN OTBET 3 Oasuia

MakcumanbHbIi 0amt 3a padory — 15 6assioB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OtmeTka Yucyi0 6a/U10B, HE00OX0TUMOE /1JIsl MOJTY4eHHS OTMETKHU
« 5» (OTIMYHO) 15-14
« 4y (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HeyIOBJIETBOPUTEIIHHO) menee 10
OTtBeTnl
1 Bapuant 2 Bapuant
1) ciyud; 2) 10CTOB; 3) cityd; 4)HEBO3M; 1) wHeBo3; 2) ciyy; 3) HeBO3; 4) ciyd;
Al
5) ciay4; 6) TOCTOB. 5) HeBO3; 6) AOCTOB.
A2 Moa paBHa 11; pazmax 12; cp. apud. Mojia paBHa 15; pazmax 18; cp. apud. 8,6;
6.4,
A3 a 0
A4 90 21600
A5 16 56
2 2
A6 a) 0,2;6) — a) 0,2;0) —
9 9
18 5
B7 — —
35 21
1 1
B8 — P
360 720
0,1 7
C9 —
90

Pasges YpaBHeHHsI M HEPaBEHCTBA

1 BapuanT
0,725 + 0,6 +l + E
Al. Beruucnure: 1 2% -0,25.

0128 -6 —0,0345 : —
4 25

A2. PemmuTh ypaBHEHMUS:

1) 2x* +5x-1=0; 2) 3x* =x;  3)

B1. Pemute HepaBeHCTBA:

4x—1_3x+2_

1.

2 4
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2x -1

1) 4-2x<1-(4x-1); 2) >0.

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

C. Peuiute ypaBHeHUS:
1) 5-(x—-1)* =3-4x+5x*; 2) Jx+2 =X.

2 BapHaHT
0,425+ 0,9 +l + E 1
Al. Beruucnure: 3 40 220 C—.
05-1°-0023: = 4
5 25
A2. Peiuth ypaBHEHHUS:
1) 4x* -5x-6=0; 2)-3x>=x; 3) 4x-1 3x+2 -1;
3 6
B1. Pemintes HepaBeHCTBA:
2x+1
1)2(1-x)>5x—(3x+2); 2) 5“ >0.
. X+5y =15
B2. Pemiuth cucteMy ypaBHEHMIA: .
3X—2y=—-6
C. Pemute ypaBHeHHUS:
1) 5-(x+2)> =3-4x+5x%; 2) Jx-11=xX.
Kpurepuu ouenku
3ananus basibt [Ipumeuanue
Al -A2 4 Kaxpiii mpaBuiibHBIN oTBeT 1 Oamn
B1- B2 6 Kaxp1ii mpaBUIIbHEIN OTBET 2 6asia
C 6 Kaxxpiii mpaBuiibHBIN oTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 16 6as10B

Ixana nepeBoaa 0a/1J10B B OTMETKH

OrMmerka Yucso 6a/510B, HEO0X0AMMOE 1JIsl OJYYCHHS OTMETKH
« 5» (OTAMYHO) 16 - 15
« 4» (xoporo) 14 -13
« 3» (Y1OBJIETBOPUTEIHHO) 12-10
« 2 « (HEYIOBJIETBOPUTEIIHHO) menee 10
OT1BeTbI
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1 Bapuanr 2 BapuaHnr
Al 1 1
_ 3 1
A2 1)x1,2=5i—\/§; 2)0;1; 3) 1,6. 1)2; -=;2)0; -=; 3)2.
4 3 4 3
B1 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) _1r 2) HET KOpHEH
C 3’ ' 24; P .

KontponpHas pabora mo yueOHON AUCIUTLTIHE
3a 1 cemecTp Ha 6a3ze OCHOBHOTO 001Iero 00pa3oBaHUs

Bapuant [

. a 5 2 5
1. Haiigure 3Hauenue Belpaxkenus 1:| — — b npu a = g b= _E ,c=0,6.
C

2. IlpencraBbTe OOBIKHOBEHHYIO APOOH ? B BUJIE IECATUYHON MEPUOAUYECKON TpOoOH.

3. Yucino 0,000314 npencraBbTe B CTAHAAPTHOM BHJIE.

4. Haiinute npousBenenue uncen a = 5,4 u b = 0,2468101... ¢ TOYHOCTHIO 710 IECSTHIX.
5. Jlanbr uncma 1= - 3 +5i, 2= 4 -7i.

Beruucnure:

a) CyMMY 4HCeIl Z1 U Z2; 0) pa3HOCTh YMCEN Z1 W Z2; B) MPOU3BEACHHUE YUCEN Z1 U Z2.

6. Pemnte ypaBHeHue: Vx+2 = 3;

7. Pemnte ypaBHenue: 5* = 125;

8. Onpenenure x, eCiu log, x=-2
9. Pemnte HepaBencTBo:  1002(X-1)> 3;

10.

Bapuant Il

1. HaiinuTe 3HaYeHUE BRIpAXKCHUS 1: (azf E ympua=—,b=——,¢c=1,6
C

4

2. IlpencraBbTe OOBIKHOBEHHYIO APOOH ? B BUJIE JIECATUYHOI NMEPUOANYECKON IPOOH.

N |-
o~

3. Hucno 0,0000271 npencraBbTe B CTAaHAAPTHOM BHJIE.

4. Haiimute npousBeaenue uncen a = 3,2 u b =0,02345202...c TOYHOCTHIO 0 COTHIX.

5. Haner uncaa  21=-1+31,22=4 + 5i.

Brraucnure:

a) CyMMy 4YHCEeN Z1 W Z2; 0) pa3HOCTb 4YMCEN Z1 W Z2; B) IPOU3BEJICHUE YHUCEIN Z1 H Z2.

6. Pemmmte ypaBHeHne: 12 +3x =2 ;
7. Pemmute ypaBHenue: 3* = 81;
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8. Ompexenure x, ecau 109, X =—1:

9. Pemure HEpaBEHCTBO:

logs (5 -2x) <1,

10.
3aJlaHue OTBeTHI OTBeTHBI bamel
I BapuaHT 2BapuUaHT
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; 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; ) (0;2,5) 1
10 0. 4. 1
OTMeTKa Yucsi0 62/10B, HEOOX0AMMOE 11l TOJTYYEHHUs] OTMETKH
« 5» (OTIMYHO) 10
« 4» (xoporio) 9-8
« 3» (Y1OBJIETBOPUTEIHHO) 7-6
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 6
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3amaHusi I NpPOBeJeHUH IMPOMEXKYTOYHOM AaTTeCcTAMHM 10 Y4eOHOH
AUCHUILINHE B ()OpMe IK3aMeHa

3ananue 1 (mpakTHYecKoe)
TexcT 3aganus: BeImoHUTH SK3aMEHAIIMOHHYIO PaboTy

Bapuanr 1.
Oobazamenvuan yacmpo
IIpu BhInoOIHeHNH 3a4aHuid 1-3 3anuIIMTE X0/ PEellIeHUs U MOJYYEeHHbIN O0TBeT.

1. (1 6amn) Haiinure KopeHs ypaBHeHus 32 2= 81.

log, J13

2. (1 6ann) Haiinure 3HaueHue BbIpaXKEHUS .
log, 13

3. (1 6amn) ®@nakon mammyHs ctouT 160 py6uneii. Kakoe Hanbonbiee uncio GaakoHOB
MOkHO KymuTh Ha 1000 pyOJeit Bo BpeMs pacpoiaXku, KOTAa CKUIKa cocTaBiseT 25%7

IIpu BhINOIHEHUN 3aaHuii 4-7 3anUIINTE MOJYYEHHBbIH OTBeET.

4. (1 6amn) Ha pucynke (cMm. Hmke) u3o0paxkeH rpaduk Gyaknuu y = f (x), OTpE/ICTICHHON Ha
unTepBaie( - 6; 8). OnpenenuTe KOJINUYECTBO LETbIX TOYEK, B KOTOPBIX IPOU3BOIHAS
(GYHKINN TIOJOKUTENBHA.

5. (1 6amr) Onpenenure HaMMEHBIIIEEe U HAaNOOJIbIIee 3HAYCHUS (DYHKIIUH.

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

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

Ipu BeInoTHenny 3aganuii 8-12 ykaskuTe X0/ pelieHUsI ¥ 3aNMIIUTE MOJyYeHHbIil 0TBeT.

o . 1
8. (1 6amm) Haligure 3HaueHue sina, €CIA U3BECTHO, UTO COSOL = 3 u o & [ gyeTBepTH.

9. (1 6amn) Peuuth ypaBHEHHE Zcos(x+%) =1.
10. (1 6ayun) Pemmre ypaBaenue l0gs(5 — 5x) = 2logs2.

11. (1 6amn) CtpoutenbHoi pupme HykHO npuoOpectu 50 KyOOMETPOB CTPOUTEIHLHOTO
Opyca y 0JJHOro U3 TpeX MOCTaBIIMKOB. KakoBa HaMeHbIIasi CTOMMOCTh TaKOM MOKYIIKH
¢ mocTaBkoi (B pyossix)? LleHsl u ycioBHs yka3aHbl B TaOJIHIIE.
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TMocTapimK Ilena 6pyc§1 Croumoctb JlononHuTENbHBIE
(py6. 3a 1m°) JOCTaBKH YCIOBHS
A 3500 9900 -
[Tpu 3aka3ze Ha cymmy OoJible
b 4500 7900 150000 py6. mocraBka OecriaTHO
[Tpu 3aka3ze Ha cymmy OoJibIie
B 3600 7900 200000 py6. mocraBka OecriaTHO

12. (1 6amm) B paBHoOenpennoM Tpeyroiabarke ABC ¢ ocHoBanuem AC G0okoBasi cTopoHa

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

IIpu BeImosiHenuu 3aganuii 13-18 3anuimuuTe X0 pemieHUs U NMOJIy4YeHHBbIH OTBeT.
V6 +10 ,—6-/6

8x+36
X+13

15. (16ann) llpaMoyronbHbIil napajuieNenunel OMnucaH
OKOJIO IWJIMHJIPA, paInyC OCHOBAHUS KOTOPOTO paBeH 2.
O6bem napaiuienenunena paper 16. HaiinuTe BbICOTY
[UTHH]IPA.

13. ( 1 6amn)Haiigure 3HaueHue BhIpaxkenus 4

14. ( 1 6ann)HaiinuTe KOpeHb ypaBHEHUSI X =

16. (1 6amn) Teno meuxercs mo 3akony S(t) = x2—4x +3.  Omnpenenute, B

Kakoll MOMEHT BpEMEHM CKOpOCTb OyzeT paBHa 4.

17. (1 6amn) Pemuts ypaBHEHHE sin2 x—2sin x—3=0.

18. (1 Gayun) Pemnre HEpPaBEHCTBO SLX >0,04.

/onoanumenvnasn wacmo

IIpu BeinoiHenuu 3aganuii 19 - 22 3anumuTe X0/ pelieHHs H NMOJYy4YeHHbII OTBeT.

19.(3 6amna) Haiinqure Hanbonbinee 3HaueHue GyHKIMA Y =12/2 cosx+12X—37+9 na

T
orpeske | 0; = |.
P [ 2}
4x-y=2

20.(3 6anna) Pemute cuctemy ypaBHeHI/H?I{ .
log,, 3x =log,, (y+1)

2

21.(3 6anna) Haiimure pemrenne ypaBHeHust COS2X+SIN X=C0S“ X .

VKauTe KOPHH, IpHHAIeKAIIIe 0Tpe3Ky [0;27].
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Bapuanr 2.

Oobazamenvnasn ywacmo
IIpu BeInoTHeHUM 3a1aHuii 1-3 3anummMTe X0 pelieHUs: ¥ NMOJYYEeHHbIH OTBeT.

1. (1 6amn) Haiinure kopens ypapaenus 2 1= 16.

Iogzi/ﬁ

2. (1 6amn) Haiinure 3HaYeHHE BBIPAXKEHUS :
log, 27

3. (1 6amn) Terpaas crout 20 py6:eit. Kakoe HanbombIee 9ucio TakKuX TETPAIeH MOKHO
Oyznet kynuTh Ha 350 pyOuieit mocne moHuKeHus LeHbl Ha 25 %.

IIpu BbINOIHEHNH 3a1aHNi 4-7 3aNUIIMTE MOJY4eHHbIH OTBET.

4. (1 6amn) Ha pucyske (cM. Hike) n306paken rpaduk ¢pyakmun y = f(x), onpenenensoit Ha
unTepBasie (-7; 7). Onpenenure KOJIMYECTBO IEJIBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
(GYHKIMK TOJIOKUTEIbHA.

5. (1 6amn) Onpenenute HaUMEHbIee M HauOoJbllIee 3HAYCHUS (DYHKIUU.

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

7. (1 6amn) Ilpu xkakux 3HaueHusx x, f(x) <O0.

Ny

¥ = flx)

/ & IIpu BbINOTHEHUH 3aaHUi §-12
YKaKUTe X0/ pellleHUs U 3aluIIuTe
MOJIy4YeHHBIH OTBeT.
(1 6amn) Haitnure 3HaueHue COS a, eCiu

U3BECTHO, 4TO SiN a = % uaotl
YETBEPTH.

9. (1 6amn) Pemuth ypaBHEeHHE 25in(x+%) =1.

10. (1 6ayun) Pemmmre ypaBuenue logs (2 - 2x) = 2logs 4.

11. (1 6amn) CtpoutenbHOl pupMe HyKHO npuodpectu 79 KyboMeTpoB MEHOOETOHA Y
OJIHOTO M3 TpeX MNOCTaBIIMKOB. CKOJIBKO MPUAETCS 3aIUIATUTD 33 CaMYIO JIEHIEBYIO
MOKYTIKY C JIOCTaBKOM (B pyOsisix)? LleHsl 1 yclioBUS AOCTaBKM NpPHUBEIEHBI B TaOIUIE.

CTOMMOCTD CTOuUMOCTD
J1OnOJIHUTEIbHEIC
ITocTaBmmk IIeHOOEeTOHA IOCTaBKH TOBHS
(py6. 3a 1 M%) (B py6.) y

A 2650 4400 -

B 3200 5400 [Tpu 3akaze Ha cymmy Gosbire 150
000 py6. moctaBka OecraaTHO
[Tpu 3akaze OGosee 80 M° T0CTaBKa

B 2680 3400 SeCILIATHO
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w

12. (1 6amn) B tpeyronsuuke ABC AC =BC, AB =06, cos A= — . Haiigure Beicory CH.

ol

IIpu BoInoiHeHnu 3a1aumid 13 - 18 3anummTe X0/ pelieHUs1 U MOJY4YeHHbIH OTBeT.

V5 +10 ,-5-5

7X —6
X+2

13. ( 1 6amn)Haiigure 3HaYeHNE BBIPAKEHUS 3

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

15. (16ann) llunuHap BIHUCAH B MPSIMOYTOJIBHBIN MapaIe/ICIIUIIe]I.
Panuyc ocHoBanus nunuHIpa paseH 2. OobeM
napasuienenunena pasen 80. Halinure BRICOTY HMIIMHAPA.

16. (1 6am) Teno aBmkeTcs 1o 3akony S(t) = 2x% —x + 1.
Ornpenenure, B KAKOH MOMEHT BpPEMEHHM CKOpPOCTh OyaeTr paBHa 7.

2

17. (1 6amn) Pemnts ypaBuenue SiN“ X—6sin X =0.

18. (1 6ann) Pemmnte HEpaBeHCTBO SLX >0,125.

,Zlonwmumeﬂbua}l uacmo

IIpu BeInoTHeHnHy 3aganuii 19 - 22 3anumuTe X0/ pPelIeHHMS W MOJYy4YeHHBIH OTBeT.

19.(3 6ama) Haitaure HauMeHbliee 3Havenne Gyrkman ¥ — 131 —9sinx+9 g4y

0;z .
OTpe3Ke|: 2:|

3x+y=3

20.(3 6amna) Pemmre cuctemy ypaBHEHUM .
log,(5x+4y)=Ilog,(y+5)

2

21.(3 6amna) Haiinute Bce perieHusi ypaBHEHUS COS2X+SiN< X=COSX .

VKauTe KOPHHU, NPHHAUIKAIINE OTPE3KY |- 7; 7.

Bapuanr 3.

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

1. (1 6amm) Haiimure Kopens ypapHenus 22 20=16.
42

2. (1 6ann) Haiiaute 3HaueHue BhIpaXXEeHUS —2|ng 3 -

3. (1 6amr) Terpanp crout 40 py6neit. Kakoe Hanbosbiiee Y1CiIo TaKUX TETPAACH MOKHO
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Oyznet kynuTh Ha 750 py6ineit nocne noHmxenus uexnsl Ha 10%?
IIpu BbINOIHEeHNM 3a1aHNH 4-7 3aNUIIMTE MOJYYeHHbIH OTBET.

4. (1 6amn) Ha pucyske (cM. Hike) n306paken rpaduk ¢pyakuun y = f(x), onpenenensoit Ha

untepsane( - 10; 2). Onpenennure KOJIMYECTBO LEIBIX TOUYEK, B KOTOPHIX ITPOU3BOIHAS

(GbyHKIMK OTpUIATEIbHA.

5. (1 6amm) OnpenenuTe HaUMEHbIIee U HanOOJIbIIee 3HAYCHUS (DYHKIIHUH.

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

7. (1 6amn) [Ipu xakux 3HaueHusx x, f(x) < 0.

v = flx)

le/l BBINOJIHEHUH 3aJaHUH 8-12 YKAKUTE X0 PCUHICHUA U 3alIMIINTE HOJIy'lCHHbIﬁ OTBET.

. . 3
8. (1 6amn) Haligure 3HaueHue sin o, €CIIU U3BECTHO, UTO COS O = E u o € Il yerBepTH.

9. (1 6amn) Pemuth ypaBHEHHE cos(x+%) :cos% .

10. (1 6ayun) Pemmure ypaBaenue logs(5 — 5x) = logs2 + 1.

11. (1 6ann) B rabnuie ykazaHbl cpeiHHE LIEHBI (B py0JiiX) HA HEKOTOPbIE OCHOBHBIE
NOPOAYKTHl MUTaHMS B TpEX ropojax Poccum (mo nanHbsiM Ha Havano 2010 rozga)

HanmMeHnoBanue npoaykra bapnayn TBepp IlckoB
[TimennunsIii X106 (0aTOH) 12 11 11
Mounoxo (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 kr) 260 240 235
['oBsimmHa (1 KT) 300 280 280
ITogconneunoe macno (1 nutp) 50 38 62

Onpenenure, B KAKOM U3 3TUX TOPOJIOB OKAXKETCSI CAMBIM JICTIEBBIM CIISTYIOIINI HAOOP

HpOIly’KTOBZ3 KT KapTO(I)CJI}I, 1 xr ChbIpa, 3n MOACOJHEYHOr 0 Maciia. B oTBeT 3anuimTe

CTOMMOCTb JIaHHOTO Habopa MPOAYKTOB B 3TOM Topoje (B pyosisx).

12. (1 6amn) B tpeyronsauke ABC AC =BC, AB=10, cosA= % . Haitnure BwicoTy CH.
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IIpu BoImoIHeHnM 3aganni 13-18 3anumuTe X0 pemieHus U MOJTyYeHHbI 0TBeET.

V742 247
13. ( 1 6anm)HaiiauTe 3HaYeHUE BBIPAKCHHS 4574 .
14. ( 1 6ann)Haiinure KOpeHb ypaBHEHUS X = % _53 .

X+

15. (16ann) IlpsMOYTONBHBIN MapajieenuIe ] OUCaH OKOJIO
LWINH/PA, PaJUyC OCHOBAHUS M BBICOTA KOTOPOI'O PAaBHBI
6. Haiinure 00beM nmapamienenuresa.

16. (1 6amn) Teno ABMKETCS IO MPSMOM TaK, YTO PACCTOSHHUE S OT Ha4YaJIbHOM TOYKH
M3MeHsieTcs 1o 3akoHy S = 5t —0,5t2 (M), rae t - BpeMst IBUKEHHS B CEKyHIaX.
Haiinute ckopocTb Telna depes 4 ¢ mocie Havaja JIBUKCHUSI.

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

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

Monoanumenvuasn uacmo
IIpu BpImosiHeHuu 3aganui 19 - 22 3anummTe X0 pelleHUs U MOJyYeHHbIH OTBeT.
19.(3 6anna) Haitnure HauMeHblliee 3HaueHue QYHKIMH Y=2C0SX+5X+8 Ha
3z
otpeske| 0; ? :

2x+y=15

20.(3 6asuta) Pemure cucrem aBHEHUN .
( ) yp {x—?;y:logzlG

21.(3 6ana) Haiinure pemenne ypasHenus COS2X—Sin X=COS2 X .

VKaxuTe KOPHHU, IPHHAIexKaIume otpesky [0;27].

Bapuanr 4.

Oobazamenvnan yacmo
IIpu BbImoTHeHNHU 3agaHuil 1-3 3anMIIKMTEe X0 pPelleHUusI M MOJYy4YeHHbIH OTBET.

1. (1 6am) HaiimuTe kopens ypaBuenns 3 > 13=09,

84

2. (1 6amn) HaiinuTe 3HaueHue BbIpaXKEHUS —5 logs 7

3. (1 6amn) apukoBas pyuka ctout 20 pyoneitl. Kakoe Hanbosplee YMuCIo TakKuxX pydek
Mo3kHO Oyner kynuTh Ha 500 pyOreit nocie nossieHus eHsl Ha 10%?

IIpu BbINOTHeHNHU 3a1aHNI 4-7 3anIMIIMTE NOJTy4YeHHBIH OTBeT.

o1



4. (1 6amn) Ha pucyske (cM. Hike) n306paxken rpagux ¢pyakuun y = f(x), onpenenensoit Ha

untepase (-1; 12). Onpenennure KOJUYECTBO LIEJBIX TOYEK, B KOTOPBIX POU3BOIHAS

(GYHKIMU TOJIOKUTENbHA.

5. (1 6amn) OnpenenuTte HauMeHbIIee W HauOoJbllee 3HAYCHHUS (YHKIWU.

6. (1 6amn) Ilpu kakux 3HadeHusx x, f(x) >0.
7. (1 6amn) Ilpu kakux 3Hauenusx x, f(x) <O0.

IIpu BbInoTHeHMH 3agaHuii 8-12 ykakuTe X0/ pellieHUs] M 3aNMIINTe MOJyYeHHbIH OTBeT.

. . 5
8. (1 6amn) Haiinure 3HaueHune COS ¢, €CJIU U3BECTHO, UTO SIN o = T u o & Il yerBeprn.

9. (1 6amn) Pemuts ypaBHeHue sin(X+ ) =cos(— %) .

10. (1 6amn) Pemmre ypaBuenue Ig(x +3) = 2Ig5.

11. (1 6ann) B rabnwuie ykazaHbl cpeHHE LIEHBI (B PyOJIAX) HA HEKOTOPHIE OCHOBHBIE
INPOAYKTHI MUTaHUA B TpEX ropoaax Poccuu (mo manHbIM Ha Havyano 2010 roxa)

HanmMeHnoBanue npoaykra benropon Spocnasib Boponex
[TiennunsIii X106 (0aTOH) 11 15 14
Mosoko (1 gutp) 23 26 20
Kaprodens (1 xr) 10 9 13
Crip (1 kr) 205 240 270
['oBsnuHa (1 kr) 240 230 240
[Tonconneynoe macino (1 nmutp) 44 58 52

Omnpenenure, B KAKOM U3 3THX TOPOJOB OKAXKETCSI CAMbIM JIEHIEBBIM CIIeAYIOUINI Ha0op
IPOAYKTOB: 3 J1 MOJIOKA, | KT TOBSJMHBI, | J1 MOACONHEYHOro Macia. B oTBer 3anummre
CTOUMOCTb JIaHHOTO Habopa MPOAYKTOB B 3TOM Topoje (B pyosisx).

12. (1 6amn) B tpeyronsauke ABC AC =BC, AB=32, cosA= g . Haiinute BeIcOTY CH.

IIpu BeimotHeHnu 3aganuii 13 - 18 3anumuTe X0 pelieHNs U NMOJYYCeHHBIN OTBeT.

+1 . 62*\/5 .

. NE]
13. ( 1 6amn) HaiinuTe 3HaueHNE BBIpAXKEHUS 6

14. ( 1 6ann) Haiigute kopeHb ypaBHEHUS x:M.

X+4

15. (16ann) TpstMmOyTONBbHBIN TTapaJUIeICIUIIE]] ONMCAaH OKOJIO
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[IWIHH]IPA, PAINyC OCHOBAHHS W BBICOTA KOTOPOTO PAaBHHI 1.
Haiinute 06beM nmapasuienenumnesna.

16. (1 6amn) Teno ABMKETCA MO TPSAMOM TaK, YTO PACCTOSIHME S OT HAYaJIbHOM TOYKU

M3MEHSeTCA 1Mo 3aKoHy S =t + 0,5t% (M), e t - Bpems JBHKEHHS B CEKYH/IaxX.

Haiinure ckopocts Tena yepes 4 ¢ mociie Hayaia JIBHKCHHUS.

17. (1 6amn) Pemuts ypaBHEHHE 2c0s” Xx—c0sX—1=0.

18. (1 6amn) Pemure HepaBeHCTBO 27

1+2x >(})2+x.

,ZlonOﬂHumeJlea}l uacmo

IIpu BpInosiHeHuu 3aganuii 19 - 22 3anummMTe X0 pelleHUs U MOJyYeHHbIH OTBeT.

19.(3 6amna) Haiimure HanMeHblee 3HaueHne PyHKIuN Y =6C0SX+11x+7 Ha oTpe3ke [0; 37”} :

20.(3 6amna) Pemmre cuctemy ypaBHEHUMH {

21 .(3 6amna)HaiiguTe Bce pelieHuss ypaBHEHHS COS2X4+Sin
VkakuTe KOPHH, NPHHAICKAIINE OTPe3Ky |- ;7.

X+4y =16
log, y =log, (4x +4)

2

OTBeThI K 3K3aMEeHAIIMOHHOM padoTe

X+cosx=0.

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT

1 x=-1 x =-3 x =12 x =3

2 0,5 0,2 14 12

3 8 ¢1akoHOB 23 Tetpaau 20 TeTpaneit 22 Tetpaau

4 4 ToukH 6 TOYeK 5 Touek 5 Touek

5 Yuau6 = 4,5; Yuaum = -3,3 VYuau6 = 3; Yuanm = -3,5 Yuau6 = 4; Yuaum = -3,2 VYuau6 = 3,3; Yuaum = -3

6 X x €[-2;2]1U[6;7) x €(-10;-8]U[-2;2) x €(-1,2]u[4;8]

e(-6;-4]1U[-2;2] U [6:8)

7 x €[-4,-2]U[2;6] x €(=7;,-2]U[2;6] x €(-8;-2] x €[2;4]U[812)

8 _ 5 sina=0,8 12
sina === cose =2 cose == 2

o x=t 2T omnez x=(—1)”%—%+;zn,nez x=t2 T omnez x=(—1)”%—7z+7zn,ne

10 0,2 -7 -1 22

11 184900 TBIC. PYO. 213750 ThIC. pYO. 381 pyo. 352 pyO®.

12 6 4 12 12

13 256 243 256 216
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14 4u-9 3u?2 3ul 4u3
15 1 5 864 4
16 4 ceKyHibI 2 CeKyHJIbI 1m/c 5wmlc
17 Vs Xx=0+an,ne”Z T X=0+27n;
x=—5+27zn,nez X=—++27m; )
2 x=i?ﬂ+27m,nez
x=(-1)" -%Mzn,n e’
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 O;z;ﬂ;Zﬂ if;o 0;72';3—7[ +—tr
2 2 2

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOIU cucmeme

OrMeTka

Yuciio 0aios,
HEO0OXOUMOE JIJIs1
MOJTYYEHUS] OTMETKH

«3» (YIOBIETBOPUTEIILHO) 9-16
«4y (xoporo) 17-21
«5» (OTIMYHO) 6omee 21
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®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE
YUPEXXJIEHUE BBICILIETO OBPA3OBAHUS
«CAHKT-IETEPBYPI CKHUM TOCYJIAPCTBEHHBIN YKOHOMUWYECKUI

YHUBEPCUTET»

Koanex:x 0u3Heca M TEXHOJIOTMI

DK3aMeHalMOHHBIN Omier No ...

IO CIICHHUAJIBHOCTHU
IO JUCHUITIJINHEC! MaremaTuka

Kypc: 1 cemectp: 2

PaccmoTtpeno Ha 3acenanum

[IUKJIOBOM KOMHCCHH

00111e00pa3oBaTeIbHBIX

JACIUIIINH

[Ipencenarens:
M.YO.TynkyeBa

«30 » aBrycra 2022 r.

Tekct 3amanus Bapuant 1

IIpenonaBaresns
(Tozmwch)

JI.B.Ilexuna

[Tpunoxenue 1

Koaudpuxkarop (mpuMepHbIii NepeyeHb) OLEHOYHbIX CPEACTB JAJIA OLCHKH 3HAHUI,
YMEHHI U YPOBHA C()OPMUPOBAHHOCTH KOMIIETEHIIUI

Ne n/n Tun oyenounozo Kpamxasa xapakmepucmuka oyenounoco Ilpeocmaenenue
Koo cpedcmea cpedcmea OYEHOYHO20 CpedCcmed 8
OYEHOUHO20 gonoe
cpedcmea
1. Konrtponsnas | Cpeactso IIPOBEPKU ymenuii | Kommekr
pabota MPUMEHATh TOJIYYEHHBIE 3HAHHUS JUIS | KOHTPOJIbHBIX
pemeHust 3ajad4 OMPEACICHHOTO THUMA | 3aJaHHil o
110 TEME WJIM pa3geny BapHaHTaM
2. PaznoypoBHeB | PaznuuaroT 3amauu v 3aaHus: Komriekt
ble yaeOHbIC a) penpoOAYKTUBHOTO YPOBHS, Pa3sHOYPOBHEBBIX
3a7a4M 1 MO3BOJISIOIINE OLICHUBATH U 3a7a4 v 3aJJaHuil
3aJIaHUS JIMarHOCTUPOBATh 3HAHUE
(bakTudeckoro matepuaia (6a3oBbie
MOHSATHS, AITOPUTMBI, (DaKThI) U
YMEHHE TPaBUJIbHO HCIOJIb30BATh
CIIeLIMaIbHbIE TEPMUHBI U ITOHSTHSA,
y3HaBaHUE OOBEKTOB U3yUYCHHUSI B
paMKax Onpe/eIEHHOro pasjiena
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JUCITUTLIINHBI,
0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIONINE OLEHUBATD U
JTUArHOCTHUPOBATh YMEHUS
CHHTE3MPOBATh, AaHATU3UPOBATH,
00001maTh (aKTUUECKHUH 1
TEOPETUYECKUI MaTepHall ¢
dbopMynupoBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM TIPUYUHHO-
CJIEICTBEHHBIX CBSI3EH;

B) TBOPYECKOT'O YPOBHS, TIO3BOJISIFOIUE
OLICHMBATh U JUArHOCTUPOBATH YMEHHUS,
WHTETPUPOBATH 3HAHUS PA3IUYHBIX
o0nacTeii, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3pEHHUS

Joxkman,
cooO1ienne

[TpoaykT caMOCTOSITENLHOW PabOTHI
CTyJIEHTa, TPEICTABIAIONINN  CcOOOM
nyOJIMYHOE BBICTYILICHHUE o
NPECTaBICHUIO MOJTyYEHHBIX
pe3yJIbTaTOB PEIICHUS ONpPeaeICHHON
TEMBI.

Temnl JIOKJIaJIOB,
COOOIIIEHHIT

Tect

CpencTBo KOHTPOJIs, HAIPABJIEHHOE Ha
MIPOBEPKY YPOBHS OCBOCHHS
KOHTPOJIUPYEMOI'0 TEOPETUUECKOTO U
MPaKTUYECKOro0 MaTepuana 1o
JUJAKTUYECKUM €IMHUIIAM
JTUCHUTITUHBI WA TTPOQPECCHOHATIBHOTO
Moxayns. Cucrema
CTaHJAPTU3UPOBAHHBIX 3aJIaHUM,
MO3BOJISAOIIAS] ABTOMATU3UPOBATh
MPOLEAYPY U3MEPEHHUS YPOBHS 3HAHUI
U YMEHUH o0yJaronmxcs

Donn TECTOBBIX
3aJaHul

[IpaxkTrueckue
paboThI
(mpakTHueckoe
3a71aHue)

OTO 3aJaHusl, C MOMOUIbI0 KOTOPBIX Y
yUaIuxcs bopmupyroTcs "
Pa3BUBaIOTCA IMpaBHUJIbHBIC
PaKTUYEeCKHE ACHCTBUS.

Bunni: 3amanus uis
MPAKTUYECKUX
pabort
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