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1. IOACHUTEJIBHAA 3AIINCKA

OneHouyHble MaTepUasbl MPEeAHA3HAUEHBI JIJIsl POBEACHUS MPOMEKYTOYHON aTTeCTalluu
B (popme muddepeHnrpoBaHHOTO 3a4eTa U pa3padOTaHbl B COOTBETCTBUH C TPEOOBAHUSIMH K
pe3ylbTaTaM OCBOEHUSI OCHOBHOM NpodeccroHalbHOM 00pa30BaTeIbHON MPOrpaMMbl CPETHETO
npo)eCCHOHAIBHOTO 00pa30BaHUsl — MPOTpaMM MOATOTOBKH KBATH(HUIIMPOBAHHBIX pabOUMX,
cyxanux 1o npodeccun 15.01.05 CBapmuk (pyqHON M 4aCTUYHO MEXAaHU3UPOBAHHOW CBapKH
(HaruIaBKM), YTBEpP)KIEHHOTO TNpHKa3oM MunucTepcTBa 00pa3oBaHusi M Hayku Poccuiickoit
@eneparun - ot 29.01.2016 Ne 50, 3apeructpupoBanHoro Munucrepctsom HOctunmn
Poccuiickoit ®enepanuu ot 24.02.2016 Ne 41197



2. IIOKA3ATEJIM OUEHKHA PE3VYJIbBTATOB OCBOEHU

B pesynbprare nuzydeHus: yueOHON AUCIUIUTMHBI 00YJarOITUHCS JOKEH YMETh:

Ylpewars UPpALMOHAJIBHEIE, [I0OKa3aTeIIbHbIE, norapupMUUEcKue 51
TPUTOHOMETPUYECKHE HEPABEHCTBA, CUCTEMbI YPABHEHUI Y HEPABEHCTB;
Y 2BbINOIHATH TOXJIECTBCHHBIC npeoOpa3oBaHus co CTEIICHHBIMU,

Jgorapu(pMUUECKUMU U TPUTOHOMETPHUYECKUMH BbIPAKCHUSIMHU;

Y3crpouts rpadukd  MOKa3aTEIbHBIX, JOTAPU(PMUUECKUX W TPUTOHOMETPHUYECKUX
(GYHKIMMA, BRITIOTHATE MX MPeoOpa3oBaHMS;

Y4 pewate 3amauM Ha BBIYMCIEHHUE BEPOSATHOCTH C MCIOJIb30BAHUEM DJIEMEHTOB
KOMOWHATOPHKH;

VY5BBIUHMCIATH  NPOM3BOAHBIE W MNEPBOOOpPA3HbIC, OMNpEAETIEHHbIE  MHTErpaibl,
NPUMEHATh  ONPENCNEHHBIM HMHTErpall I HAXO0XKACHHWS  IUIOMAAM  KPUBOJIMHEUHOU
Tpareu, UCCcae10BaTh (PYHKIMIO ¢ TOMOIIBIO IPOU3BOIHOM;

Y6npumeHATh CBOWCTBA MPSIMBIX M IUIOCKOCTEM B MPOCTPAHCTBE IMPU PELICHUHU
3a/1ay4;

Y7u300paxarb TeOMETpUYECKHE Tela Ha IUIOCKOCTH M B MPOCTPAHCTBE, CTPOUTH UX
CEUEHHUs IUIOCKOCTBIO;

V8pemare 3amaur  Ha  BBIUMCICHWE IUIOMIAJEH TOBEPXHOCTEM ©  O0BEMOB
TEOMETPUUECKUX TEJ;

Y91poun3BoaUTh NEUCTBUS C BEKTOPAMH;

¥Y10ymers  IOpPUMEHSTb  OCHOBHBIE  TIOJIOKEHHS ~ TEOPUM  BEPOATHOCTEH U
MaTeMaTUYeCKON CTATUCTHUKU B NMPOQECCUOHAIBHON NEATENbHOCTH;

Y1lucnonp3oBaTh CBOWCTBA 3JEMEHTAPHBIX (YHKIMHA TpU pEUIeHWH 3aJad U
YIOPaXHECHUH;

Y12 ymetsh pemaTh 3a1a4 Ha IPOOH,TPOLIECHTHI.

3HATh:

31ocHoBHBIE GYHKIINHU, UX TPA(QUKH U CBOHCTBA;

32 cBoiicTBa cTeneHew, JorapudMoOB, ONpEIEICHHUE CHHYCa, KOCHHYCA, TaHTeHCa M
KOTaHI'€HCa, OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA;

33aropuT™Mbl  pEIIEHUS] UPPALHUOHAIBHBIX, TPUTOHOMETPUYECKHUX, ITOKA3aTENbHBIX,
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB

34 ocHOBBI HHTETPAILHOTO U U ()epeHITNaTbEHOTO HCUUCIICHNUS;

350cHOBHBIE OHATHSA U ONPEIEICHUS CTEPEOMETPUN, CBOMCTBA T'€OMETPUUECKHUX TEN U
MOBEPXHOCTEH, (DOPMYJIBI IUIONIAICH MOBEPXHOCTEH M OOBEMOB;

360cHOBHBIC TOHATHIKOMOMHATOPUKHU; CTATUCTUKH, TEOPUU BEPOSITHOCTEH;

37 reomeTpudecKkuii U (GU3UIECKUN CMBICI TPOU3BOTHOM;

38 posb ¥ MecTO MaTeMaTHKH B COBPEMEHHOM MHUpPE IPU OCBOCHHH MPO(ECCHOHATBHBIX
JTUCIUTIINH U B chepe mpodecCHoHaTbHON IS TENHHOCTH.

dopmupyembie 001IHe U TPOPECCHOHATHLHBIC KOMIETEHIIUH:

OK 1. [TorumMaTe CyIIHOCTh M COIMAJIBHYIO 3HAYMMOCTH CBOCH Oymymied mpodeccum,
IIPOSIBJIATH K HEW YCTOWYMBBINA MHTEPEC.

OK 3. IIpyHuMaTh pelieHus B CTAaHJAPTHBIX U HECTAHAAPTHBIX CUTYyalUsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh TMOUCK M HCMHOJIb30BaHHE WHGOPMAIUH, HEOOXOIUMOW IS
3 PEKTUBHOTO BBIMOJHEHHUS MPOGECCHOHATBHBIX 3a]ad, MPOPECCHOHATBHOTO M JTUYHOCTHOTO
pa3BUTHA.

OK 5. MHcnonw3oBath WH(GOPMAIMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJIOTUH B
npohecCuOHANBHOM NeSTENbHOCTH.

OK 8. CamocTosATeNbHO ONpeAessATh 3aJaud NPO(PECCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCsl  caMOOOpa3OBaHWMEM, OCO3HAHHO  IJIAHUPOBATh  IMOBBILICHHUE



KBTI (UKAIIHH.
OK 9. OpueHTHpOBaTHCS B YCIOBUAX YACTON CMEHBI TEXHOJOTHH B MpodecCHOoHaIbHON
NESITETbHOCTH.

3. KPUTEPUUN U IKAJIA OLHEHMBAHUWA

DK3aMeHaIMoHHas paboTa CoAepKUT 22 3aaaHusl. DK3aMeHaAIMOHHas padoTa COCTOUT M3
2-x yacreil: 010k A— oOs3aTenbHas 4acTh COACPKUT 3a/aHUs] MUHUMAJIBHO 0053aTEIbHOTO
ypoBHsI, a 0710k b — gomonHUTENBHAS YacTh — OoJyiee CIIOXKHBIC 3aanus. [Ipu pemennn 3ananuii
TpeOyeTcs MPeICTaBUTh X0 PEIICHUS M YKa3aTh MOJNyUYEeHHBIH OTBET. basuibl, 32 BRIIOJTHEHHBIC
3ajaHus, cymmHpyroTcs. Ecniu mpuBeneHoO HeEBepHOE pellleHHe, HEBEPHBIM OTBET WM He
MPHUBEICHO HUKAKOTO OTBETA, 3a/1aHne orieHnBaeTcs B () 6aios.

IITkana oneHUBaHUS

KomuuectBo 6amioB (%) Ouenka BepbanbHelii ananor
85-100 % (26-30 6annon) 5 OTan4HO
71-84 %(22-25 GamioB) 4 Xopo1o
40-70 % (12-21 6amnoB) 3 Y 10BIIETBOPUTEITHHO
0-39 % (0-11 6annoB) 2 HeynoBrnerBoputenbHO




4. OLIEHOYHBIE MATEPHAJIbBI J151 ITIPOBEJIEHU S IIPOMEXYTOYHOM ATTECTAILIUM

WHCTpyKIUs 10 BHINOJHEHUIO PAa0OTHI

Dk3aMeHaIMoHHas pabora conepxkutl3 3amanuii. Ha BemonHenune paboTel otBoauTes 4 vaca (240 MuHyT). DK3aMeHAIIMOHHAs paboTa COCTOUT
u3 2-X yacTel: 670k A — oOs3aTenbHas 4YacTh COACPXKUT 3a/laHUs] MUHUMAaIbHO 0053aTeNbHOTO YPOBHSA, a 010Kk b — nononmHuTenbHas yacTb — 6onee
ciokHble 3ananus. [lpu pemennn 3aganuii TpeOyercst MPeICTaBUTh X0/ PEIICHUs U YKa3aTh MOJIydeHHBIH 0TBeT.OTBETHI K 33JaHUSIM 3alHChIBAIOTCS
B BHJIC YMCJa, MAaTPULBI MOJYYEHHBIX 3JIEMEHTOB./loIyckaeTcss MCHOJIb30BaHUE TEIUEBOM WIM KamWUIApHOM pydku. [Ipu BBIOTHEHMH 3allaHHiA
MOKHO TIOJIb30BaThCs YEPHOBUKOM, 3allCH B UYEPHOBUKE HE YUMTHIBAIOTCS IPU OLEHUBAHWU pPAa0OTHL. bamibl,3a BBINOJHEHHBIE 3a/1aHUs,
cymmupytoTcs. Ecian npuBesieHO HeBEpHOE pellieHre, HEBEPHBII OTBET WM HE NMPHUBEIEHO HUKAKOrO OTBETa, 3aaaHue oreHuBaercs B 0 6ammos. [lpu
BBITTOJTHEHUH 33JJaHUH TOTIOJTHUTEILHOM YacTH HE0OXO0IMMO 3aMucaTh X0/ PeIIeHHs U yKa3aTb oTBeT. [Ipu BeIMOIHEHNH PabOTHI MOKHO TOJIB30BaTHCS

CIIpaBOYHBIMU MaTCpUAIaMU.

BJIOK A
No TIposepsiembie
- BrmonauTe 3amaHns Ortser Tema 3HAHUS,
3aJaHus
YMEHHUS
= XT3
1. (1 6amm) Haitnure kopeHb ypaBHEHHS 3 =9. 3 Tokasatenbhas yHKIs 32,2
2 34
(1 6amn) Haiinute 3HaueHME BhIpaKEHUS SIOT 12 Jlorapupmudeckas QyHKims 3LY3
3. (1 6amm) Hlapukosas pyuka crout 20 pyoneit. Kakoe
HauOOJBIIIEe YUCIIO TAKUX PYICK
MOKHO Oyzaer Kynuth Ha 500 pyoiieit mocie 22 JleiicTBUTE IbHbIC YHCIIA Y12
noBbIeHus 1eHbl Ha 10%?
4. (1 6amm) Ha pucynke (cMm. HIKE) U300paskeH rpaduk
(byHKI_[I/II/Iy = f (x) 5 onpe/:[eneHHoﬁ Ha UHTCPBAJIC 5 IIpyMeHeHre NpOU3BOJHOM K 31. V5

(-1; 12). Onpenenure KOJIMYECTBO LETBIX TOYEK, B
KOTOPBIX MPOM3BOIHAST (DYHKIIMU TOJIOKHUTEIbHA.

UCCIICIOBaHMIO () YHKIIMT




V=fx)

Io .--_\ lkt‘.

\

5. (1 6amn) Onpenennte HauMEHbIIEe W HaUOOJbIIIEE Viau6= 3535 Yiam = -3
3HaYCHHS (PYHKITUH. Caoiicta QyHKIMH 31,11
6. >
(1 6amm) Ilpm kakux 3HAUeHUsX x, flx) >0. xe(=1:2]U[4:8] Choficrsa by 31.Y11
7. (16amm)
[Tpu xakux 3HaYeHUsX X, f(x) <0. xe[2;4]U[8;12) CaoiicTa hyHKIHUH 31, V11
8. (1 6amm) Haliqure 3HaueHue cos @, €CIU U3BECTHO, YTO
12
sin o= % u o €Il yerBepTH. cosa=— E OCHOBBI TPUTOHOMETPUH 32,2
9. ) T n 7T TpHUroHOMETpHUECKHE
(1 6amn) Pemmuth ypaBHeHue Sin(x+7)=cos(——). x=(-1)"——nm+mneZz 33, V1
3 6 YpaBHCHHSA 1 HCPABCHCTBA
10. (1 6amm) Pemmre ypaBuenue Ig(x +3) = 2Ig5. 2 Torapudmudcckas dyHKis 33, V1
11. (1 6amt)Ha kaxable 1000 31E€KTPUHECKMX TAMMOYEK
npuxoamTtca 5 6pakoBaHHbIX. KakoBa BEPOATHOCTb KyNUTb 0,995 Teopust BeposTHOCTU 36, V4
MCNPAaBHYIO TAMMNOYKY?
12. (1 6amr) ABCDA,B,C,D; - ky6, pebpo KOTOporo pasHo 1. Bexropsl B mpocTpaHcTBe.
1 MeTto1 KOOpAMHAT B 35, VY9

Haiimure ckanspHoe mpousBeaeHue BekTopoB AD; u BC.

npoctpancTBe. CKaIIpHOE




MMPOU3BEACHUC BEKTOPOB

13. ( 1 6amn) Haiinure 3HaYeHNE BRIPAKEHUS
6\/g +1 62—\/g 216 JleiicTBUTENBHBIE YKCIIA 32,¥2
14 (1 6amn) Haiinure xope aBHe _Hx—12
1 MAUTE KOPCHD ypABHCHMA  X= x+4 ) 3;4 JlelicTBUTENIBHBIC YUCITIA 33, V1
15. (16ann) TpssMOYToNbHBIN MapauIeTeuIIe ] OIICaH
OKOJIO OWIMHJAPA, painuyC OCHOBAHUS U BBICOTA 4 MHororpaHHUKU 35,8
KoToporo paBHbI 1. Haiinute o0beM mapaienenumneaa
16. (1 6amm) Teno ABMXKETCS IO MPSMOW TaK, YTO
paccTosiHue S OT HA4aJIbHOM TOYKU H3MEHSETCS 1O
_ 2
3aKOHY S = tJ: 0,5¢ (m), roe ¢t - BpeMs IBWKEHUS B TTpomssommas u e s
cexynnax.Haiizure ckopocts Tena yepes 4 ¢ nocie 5 reOMETpHaECKHIE CMEICT e
Hayasa JBMXEHUS.
17. 2 . 1 x=0+2m;
(1 6amwr) Pemmts ypaBHeHue 2cos” x—cosx—1=0. ) TpuroHoMeTpHuECcKUe 33 V]
x=1 _7[+ 2mne”Z YPaBHEHHS U HEPABEHCTBA ’
3 b
18. 1+2x _ 1\ 2+x
(1 6amn) Pemute HepaBeHcTBO 27 > (5) S Mokasaresias hyss 33.v1
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BJIOK b
No IIpoBepsiemblie
B Bemonaure 3aganns OtBeT Tema 3HAHU,
3aJaHuA
YMEHHUS
19. (3 banna) Haliaute HaMmeHbluee 3HadeHUe GyHKUUK .
13 HpI/IMeHeHI/Ie IMMpOU3BOAHOU K 37. V5
3z UCCIICTOBaHUIO () yHKIIHN ’
y=6cosx+11x+7Ha oTpeske 0;7 .
20. (3 6banna) Pewnte cuctemy ypasHeHMi
x+4y=16 (0; 4) Jlorapudmuueckast GyHKIHsA 33, V1
log, y =log,(4x+4)
21. (3 6anna) PaBHOOOYHAsT Tpamerusi C OCHOBAaHUSIMHU
12 cM u 28 cM u BbICOTOM 6 CM B MEpBbIN pa3
Bpama.,e TCA OKOJNO MEHBINCTO OCHOBAHMA, a BO Ha 1927 cm? Tena ¥ MOBEPXHOCTH BPAIIECHHS 35, V8
BTOpOil — okoyio Oomnbiiero. CpaBHUTE IUIOMIAIH
MOBEPXHOCTEW TeJ BpAILICHUS.
22. (3 6anna) HaiinuTe Bce pemieHUs] ypaBHEHHS
CcOS2x+ sin2 x+cosx =0. Ykaxure KOpHH, + E'—i-;[ TpuroHoMmeTpuieckue ypaBHEHUS 33.V1
- s— >
NpHHAIUIEKAITHE OTPE3KY [— 77377 ]. 2 M HCpaBeHCTRA
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CnpaBouHble MaTepHaJIbl

Cmenens u dozapugne
CrEoHCTEA CTENEHA CeoHcTEa morapudna
mpr a0, 50 npar a>=0, a#l, b>0, x>0, y>0
a’ —in gt p
a -

nom_ R+m log,a=1
4 -a-d log  1=0

"
=" " log,(xy)=log,x+log, ¥
i x

Y T lﬂgﬂ[—_Jl=1ngﬂx—lugﬂy
()= )
{ﬂ,ﬁ}n=ﬂﬂ 5" 1ﬂgﬂb*—ilngab
a\"_a"

sl

.1 2
OcroBHODE TPHTOHOMETPHIECKOE TOEISCTED. 511 A+ 008 4= 1

HexoTopEle SHAYEHHA TPHTOHOMETPHIECERK (VEEI

o| T | 2| X | EL
g | PAAHEEE 6 1 3 2 T P T
rpamyveer | 07 30 45% 60" a0 180% | 270° | 380"
sifn 0 1 ﬁ ﬁ 1 ] -1 0
2 2 2
cosa 1 % % % 0 -1 0 1
tzo 0 % 1 J3 — 0 — 0




Tabnuua npoH2BOJHLIX HEKOTOPDIX INeMEHTAPHBIX QYHKLNI

12

Dyuruma Tpoussonnas | Gysenua | Mpomssomnas
[
¢ 0 IOng‘ - 0
xIna
FopE0 pEL ! sinx Cosx
¢ ¢ Cosx sinx
LY X . ]
g a'lna tea .
Cosx
1 ) 1
Inx a0 clgx - —
X ezafitfimiia ro

Mpaeuna anddepeHUMPOBaHKA:

L (flx)+g(x)) = fx)+ g x;

. ( J) ) _ L))~ f()g(x)
. o

5. [fle(x)]' = f'(elx)e'(x).

YpaBHEHME K3caTensHoM K rpadinky dyHKUMM v = f(x) B ero Touke (xp: [lxg)):

y = f'{xo)(x—x0) + flxo).

IMiowadu nesepxrocmei 1 ofvévsl met

[IpAMOYTONBHED NapATIEIeIHIE] [Tpmyas nprsMa

| o

V=abe
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I
I
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