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1. MacnopT KOMIJIEKTA KOHTPOJILHO-0EHOYHBIX CPEACTB

B pesynbrate ocBoeHust yuebHoil mucumrumnel EH.01l. «Mamemamuka»  oOydarommiics
noimkeH obnamate npemxycMoTpeHHbIMU DPI'OC mo cnenumansHocT CIIO 23.02.06. «Texnudeckas
AKCILTyaTaIs OIBHXKHOTO COCTaBa KEJIE3HBIX IOPOT» CICIYIONIMMHA YMEHUSMH, 3HAHUSIMU U OOIIUMU
KOMITETEHILIUSAMHU:

V1. Ucnonb30BaTh METO bl JIMHEWHON aareOphl.

V2. PemaTb OCHOBHBIE IIPUKJIAIHBIE 33a4l YUCICHHBIMH METOJAMH.

31. OCHOBHBIE MOHATHUS U METOABI JINHEHHOU anreopsl.

32. OCHOBHBIE MOHATHUS U METOABI AUCKPETHON MaTeMaTHKU.

33. OCHOBHBIE NTOHATHUS U METO/IBI MATEMAaTUYECKOTO aHAIM3a.

34. OCHOBHBIE NTOHATHUS U METO/IBI TEOPUU BEPOSITHOCTEN U MATEMaTUYECKON CTATUCTUKH.
35. OCHOBHBIE YHCIIEHHBIE METO/IbI PELICHUS PUKIIAJAHBIX 3a/1a4.

OK 1. IloHnMaTh CYIIHOCTh U COLUATBHYIO 3HAYMMOCTh CBOEH OyayIiei mpodeccuu, MposBIATh
K HEW YCTOMYMBBINA HHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTh, BBIOMpPATh TUIIOBBIE METOJbI U CHOCOOBI
BBITIIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3PPEKTUBHOCTh U KAUECTBO.

OK 3. IlpuHumaTh peuieHHs B CTAHIAPTHBIX M HECTAHIAPTHBIX CUTyalUsX M HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh NOUCK U MCIIOJIb30BaHKE MH(pOpMaLMK, HE0OXoauMoi a1 3(ppeKTUBHOTO
BBITIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, TPO(PECCHOHAIBHOTO U IMYHOCTHOI'O Pa3BUTHSL.

OK 5. Hcnonb3oBaTh MHPOPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTUU B NMPO(eccCHoHaIbHOM
NeSITEIbHOCTH.

OK 6. PaboTaTh B KOJUIEKTHBE U KOMaHJE, Y3pPEeKTUBHO 00LIaThCs C KOJJIEraMH, PYKOBOJCTBOM,
MOTPEOUTENSIMHU.

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTh 3a pabOTy YJCHOB KOMaH[bl (IIOAYMHEHHBIX), PE3yIbTaT
BBIITOJIHEHUS 3aJaHUM.

OK 8. CamocTosTensHO ONpeAessaTh 33Ja4d NPO(EeCCHOHAIBHOTO M JMYHOCTHOTO Ppa3BUTHS,
3aHUMAaThCS CaMO0Opa30BaHNEM, OCO3HAHHO MJIAHUPOBATh MOBBIIIEHNE KBATU(UKALINH.

OK 9. OpueHTHpoBaThbCs B YCIOBHMAX YaCTOW CMEHBI TEXHOJOIMH B MpOo(hecCHOHAIbHON
NeSITEIbHOCTH.

[IK 2.2. IlnanupoBaTh M OPraHU30BHIBATH MEPONPUATHS MO COOIIOJCHHIO HOPM Oe30MacHbBIX
YCIIOBUM Tpyaa.

[1K 2.3. KoHTposnupoBath 1 OLIEHUBATh KAU€CTBO BBIMIOJIHAEMBIX PaloT.

I1K 3.1. OdopMIIATh TEXHUUECKYIO U TEXHOJIOTMUYECKYIO JOKYMEHTAIHIO.

IIK 3.2. Pa3paGaThiBaTh TE€XHOJOTUUYECKHE MPOIECCHI HA PEMOHT OTAEIBHBIX JIeTajeil U y3JI0B
IIOZBUYKHOT'O COCTABa JKEJIE3HBIX JOPOT B COOTBETCTBUU C HOPMATUBHON JOKYMEHTALUEH.

®opmMoil MPOMEXYTOUHOI aTTecTaluy Mo yueOHOH TUCIUIUIMHE ABIsgeTcs MU depeHInpOBaHHbIHI
3a4er.



2. Pe3yabTaThl 0CBOCHHS Y4eOHOI JUCHUIIMHBI, MOJIekKalHue NpPoBepKe

2.1. B pesynprate arrecranuu mno y4deOHou auciuiuimHe EH.01. «MaremaTtuka» OCyIIecTBISETCS
KOMIUICKCHAsI TIPOBEpKa CICAYIOIIMX YMEHUW W 3HAHWMA, a TakKe JUHAMHKA (OPMUPOBAHUS OOIIUX
KOMIIETEHIIH:

PesynbTaThl 00yyeHHs1: YMeHHSA IToxa3arten oneHKH ®opmMa KOHTPOJISA U
U 3HAHUSA pe3yjabrara OLICHUBAHUS
YMeTh:
V1. Hcnonb30BaTh METObI IIPABUJIBHOE BBIIIOJIHEHUE IIpakTuyeckue paboThI:
JIMHEWHON anre0psl NeHCTBUM HAJl KOMILIEKCHBIMU Nel KommiekcHbie yncia
31. OcHOBHBIE MOHATHSA U METOJBI | YUCIIAMH B pa3HbIX (hopmax U JICHCTBUSA Ha/l HUMH.
OCHOB JIMHEHHOM anre6psl 3aIUCH: aNreOpandecKoi, Ne2 Pemenne sanat _
TPUrOHOMETPHHECKOIi, IIncemennsble 3alaHus:
o Brimonnenune JCHUCTBUHU
TIokasaTe/IbHOM, Haa KOMIIJICKCHbBIMU
KOMIUIEKCHBIE YHCTIa U UX CHCIAMIU B
TeOMETpHICCKast anreGpandeckoii Gpopme u
HHTCPIPCTALIHA, IepeBO] YUCEIT U3 OHON
MIPUMEHEHHUE KOMIUIEKCHBIX B JIPYTYIO
YHCEJI IPU PELICHUN 3a1a4. Y CTHBIE OTBETHI
JudbdepeHnmpoBaHHbIN
3auer
V2. Pematb OCHOBHBIE MIPaBUJIIbHOE BBIUUCIICHUE [IpakTuueckue pabOTHI:
MIPUKJIAQIHbIE 3a/1a4 YUCJICHHBIMU | IPUOIMKEHHBIX 3HAUEHUHN C Nel3 Pemenue 3anau
MeToAaMHu nomolipio auddepennnana Ha HaXOXJEHUE 10
35. OCHOBHBIE UNCIIEHHBIE METO/IBl | (PYHKIIMH; TaOJIMYHO 3aJJaHHOU
pelIeHns MPUKIAIHbIX 3a7ad. - IPaBUJIBHOE HaX0XKJIEHUE bynkuuu (pu N=2).
HeolpeAeNeHHbIX HHTerpaios; | MccnegoBanue cBoilcTB
- IPaBUJILHOE BBIUNCIICHHUE 3TON PYHKLUH.
OIPEICIICHHBIX UHTETPAJIOB; Nel4 Pemrenue 3amay
- IPaBUJIBHOE BBIYMCIICHHE Ha HAXOXKJEHUE
riomaaei Guryp ¢ MOMOIIbLI0 byHKIIMH, 3aaHHON
OIPEIEIIEHHOr0 HHTErpaa; AHAJIINTUYECKU
- IPaBUJILHOE BBIUUCIICHHE WccnenoBanue cBONCTB
3HAYEHUS NPOU3BOJAHON 9TON (PYHKLUH.
(GyHKIIUH B TOUKE, 33JaHHOMN Nel5 Haxoxnenue
3HaYeHUs! QYHKIINH C
TaOJIMYHO, C IIOMOILBIO ACIONL30BAHIMEM
MHTEPIOJSILIMOHHBIX GOpMYIT MeTo1a Duepa.
HrroToHa; Nel6 Pemrenne
- IPaBUJILHOE BEIYMCIICHHUE IPpUKIaJHbIX 3a71a4 C
OIIPEACICHHOIO HHTErpaia 1o HCIIOJIb30BaHHNEM
GopMynaM mpsAMOYTOJILHUKOB M | METO/Ia Jiijiepa.
dbopmynaM Tpaneuuii;
- HCIIOJIb30BaHNE METOIa
Olinepa 1Ji YUCIEHHOTO
pemienus auddepeHnaIbHbIX
YpaBHEHUM.
32. OCHOBHBIE IOHATUSA IIpaBUJIbHOE BOcpon3BeaeHue: | TectupoBanue,
JUCKPETHON MaTeMaTUKH - OIPEJEIICHUS: MHOYKECTBA U (bpoHTaNIBHBIN OIpOC.
€ro AJIEMEHTOB, IEPECECUEHUS Brinosnnenue onepanuii
MHOX€ECTB, 00bETMHEHUS HaJ| MHOXECTBAMH.




MHOXCECTB, Pa3HOCTH MHOXECTB,
ACKapTOBOI'O IMIPOU3BCACHUA
MHOXKECTB

[Ipumenenne nuarpamMmm
Diinepa-Benna k
PEILICHHUIO 3a/1a4.

[IpakTuueckue padbOTHI:
Ne3 TToctpoenue rpada
TI0 YCIIOBHIO
CUTYaIl[MOHHBIX 33/1a4:
B YIIPaBJICHUH
uH(]pacTpyKTypamMu Ha
]T\JpchnopTe.

o4 [Toctpoenue rpada
IO YCIIOBHIO
CUTYaI[MOHHBIX 33/1a4:

B CTPYKTYpe
B3aMO/ICHICTBUS
pa3lIMYHBIX BUIOB
TpaHCIIOpTa

33. OCHOBHEIE TOHATHUA
MaTeMaTHYECKOro aHaIn3a

NpaBUJILHOE BOCIIPOU3BE/ICHHE:
- ipaBu 1uGGepeHpOBaHUS
Y TIPOU3BO/IHBIX OCHOBHBIX
AIIEMEHTAPHBIX ()YHKIIHIA;

- IPaBWJI ¥ UHTETPHUPOBAHHUS 1O
YacTsIM M METOZOM 3aMEHBI;

- TaONIMYHBIX UHTETPAJIOB;

- IPUJIOKEHHUN OIIPENEIIEHHOT O
UHTErpaa;

- pacro3HaBaHUE THIIOB
nuddepeHInaTbHBIX
YPaBHEHUM;

BUJIBI PATIOB;

NPU3HAK CXOJAUMOCTH
4quCcI0BOro psija no Janambepy

TectupoBanue,
(bpoHTaTBHBIN OIpOC.

[IpakTryeckue pabOTHI:
No5 Pemienue
nuddepeHIranIbHbIX
ypaBHCHHI.

Ne6 TIpumenenue
OOBIKHOBEHHBIX

Qg depeHIraTbHbIX
YpaBHEHUU IIpU
PEIICHUN TTPUKIIATHBIX
3amad.

Ne7 Onpenenenue
CXOAMMOCTH PSAJIOB 110

npu3Haky [lamamGepa
Ne8 Pemienne
MPUKIIATHBIX 337124 C
IPUMEHEHHUEM
YHCIIOBBIX PSJIOB
HuddepennmpoBanHbIi

3a4CT

34. OCHOBHBIE MOHATHUS TEOPUHU

BEPOATHOCTEN U MaTEeMaTUYECKOU

CTaTUCTHUKU

IIPaBUJILHOE BOCIIPOU3BE/ICHUE:
- (hopMyn uuCIa: pa3MeIieHus,
COYETaHMUsI, IEPECTAaHOBKH;

- 3aKOHA paclpeaencHus
JMCKPETHOM CIy4allHOMN
BEJIMYNHBI,

- OIIpe/IeNICHUs
MaTEMaTHYECKOT O OKUIAHMS,
JIICIIEPCUH, CPEITHETO
KBaJIpaTHYECKOI0 OTKJIOHEHMSI
JMCKPETHOM CIy4allHOMN
BEJIMYNHBI,

- opMyIT HaAXOXKICHUS
MaTEMaTHYECKOT O OKUIAHMS,
JIICIIEPCUH, CPEITHETO
KBaJpaTHYECKOI0 OTKJIIOHEHMS
HEMPEPBIBHOW ClTy4ailHON
BEJIMYUHBI,

TectupoBanue,
(bpoHTaIBHBIN OIpoC.
[IpakTuueckue padbOTHI:
Ne9 Pemenue
KOMOMHATOPHBIX
ypaBHEHUH

NelO Pemenne
MIPUKJIAJHBIX 3a7a4 C
HCIIOJIb30BaHUEM
KOMOHWHATOPUKH

Nell Pemenne
MIPOCTENIINX 3a7a4 Ha
orpezesieHue
BEPOSTHOCTH C
HCIIOJIb30BaHUEM
TEOPEMBI CIOKEHUS
BEPOATHOCTEMN

Nel2 Pemenune




- KJIACCHYECKOT0 ONPENeNIeHNsT | MPUKJIAJHbIX 3a/1a9 Ha
BEPOSITHOCTH U TEOPEMBI HaXO0XKJICHHUE
BEPOSITHOCTEH; BEPOATHOCTH COOBITHS

- TEOPEM CIIOKEHMSI U HuddeperunrpoBanHbIit
YMHOYKCHHUS BEPOSTHOCTEH; 3a4er

3. OneHka ocBOeHUsI Y4eOHOM JMCHUIIIUHBI:

1) Jlns  BceCTOpOHHEH  OLEHKH  pe3yJIbTaTOB  OCBOCHUS  YYeOHOU  OUCYUNIUHBL
EH.0l«Mamemamuxa» no cneuuansHoctd CIIO 23.02.06. «TexHuueckas 3KcILTyaTanusl MOJABHKHOTO
COCTaBa eJIE3HBIX 10POr», HEOOXOAUMO BBIINOJIHUTH TECTOBBIE 3aJaHUsI B TPEX BApHAHTAX.

2) Bpemst a5t BBIIOJTHEHUS 3aJJaHUK COOTBETCTBYET 90 MuUH.

3) O0opynoBaHKe /TS BHITIOJHCHUS 33/1aHHS.

Pyuka + xapanjam (mpocToii)

3azaHue + JIMCTHI CO IITaMIIOM JUISl BBITIOJIHEHUST paboThI

Kanbkynaropst

CrpaBouHble MaTepHAIIbI

I[I/I(I)(DEPEHI_II/IPOBAHHI)II?'I 3AYET
Vyebnas nucuuiumbaa EH.01 «MaremaTtukay
3AJIAHUME

Bapuant Ne 1
NHucTpykuus

BaumarenbHo npouunTaiite 3ananue. [Ipu BBITOTHEHNH 3aJaHUI BbI JIOJKHBI 1aTh OTBET C IMOJHOU
3aMKChI0 PEIICHHUS, ¥ TOJBKO 3aTeM BHIOpATh HYKHBIH BapHaHT OTBETa. BpeMs BHIMOTHEHUS 3a/1aHUs
90 MuHYT.

3ananme 1

2
. X°+2X-6
Cpenu nepeyncieHHbIX BAPHAHTOB OTBETA BHIOPATH 3HAYEHHE Npeesa )l(lm

~» 3x% —6X—7
1)-%; 2) o;

m%; 4)0.

3ananue 2

sin5x
C €M NMECPECYUCIICHHBIX BAPUAHTOB OTBETOB Bblﬁ aTb 3HAYCHUEC MMpceaeaa II R .
e e B P P x-051n 2,5X

1) —o0; 2) 2; 3) 3; 4)0.

3ananme 3
,[ xdx
2 (x2 + 2)5

B pesyabTare moacraHoBKH t=x"+2 HHTerpaJ NPUBOIUTCS K BUAY ...



1pdt , Lot
27 ¢° 2° 2
dt xdt
e P

1)

2)
4)

3ananue 4
IpousBoanast GyHKIUMH y =x° - ¢’ UMeeT BUJ ...

1) y' =5x"-e" +x°-€"; 2) y =5x*.e" —x®.e":

3) v =5x"-e; 4) y' =5x" +e".
3ananme 5

1
Bropas npousBoaHast pyHKUMH Y =—— PpaBHA:
X

" 1 . ” 6 i
1)y:_x_4’ Z)y:_x_“’
14 3 . 14 1
3)Y=—X—4, 4)y=x—4-
3aganue 6
Judpepennnan pynxuun y =8x> —1 umeer BuUI ...
1) 8xdx ; 2) dx;
3) 16xdx; 4) (2x —1)dx.
3apanue 7

B simuke 8 kpacubix u 12 3enenbix mapoB. U3 simmka ciaydyaiHbIM 00pa3om OepyT OAUH mIap.

BeposiTHOCTBH TOr0, YTO 3TOT HIAP OKAMXKETCH KPACHBIM, PABHA ...
1) 0,6; 2) 1, 3)0,2; 4)0,4

3aganue 8
MaremaTu4eckoe OKMAAHHE [UCKPETHOH Cay4aiHOH BeJIMYHHBI, 33JaHHOH 3aKOHOM

pacnpeiesieHusl, PaBHO ...

X 1 3 6
P 0,2 0,3 0,5
1) 10; 2) 4,1, 3) 3,9; 4) 2.

3ananue 9

Teopust BepOATHOCTH — ITO ...

1) pazzen MaTeMaTHKH, U3YYAIOUIHHA CBA3U MEX/Y BEPOSTHOCTSIMU CIIy4alHBIX COOBITHH;
2) pa3zgen MaTeMaTUKH, U3yYaroIUi CBSI3U MEXKY SKCIIEPUMEHTAIbHBIMU JaHHBIMU;

3) pazaen MaTeMaTHKH, U3YUYaIOIIUN CBSA3M MEXIY METO/IaMU CUCTEMaTU3aLluy;

4) pa3gen MaTeMaTUKH, U3yYarolIUi CBA3U MEXIY QYHKIUSIMU.

3ananue 10

Ionuron —3To0 ...

1) rpaduk GyHKIHY;

2) rpaduueckoe U300paKEHNUE HHTEPBATHHOTO Psijia paclpeaelieHus;



3) rpaduueckoe n300pakeHne AUCKPETHOTO psiia pacupeaeIeHs;
4) rpaduyeckoe N300paKEHUE OTHOIICHUSI YaCTOTHI K OTHOCUTEIBHON YacTOTE.

3ananme 11

1. Jansr mHOkecTBa: A={5,10,15, 20} u B={3,6,9,12,15}. MuoxecTBO {15} siBnsieTcs:
1. pa3HoCThIO MHOKECTB A U B;

2. mepeceyeHueM MHOXeCTB A u B;

3. 00begUHEHNEM MHOXKECTB A U B;

4. pa3HOCTBIO MHOKECTB B 11 A.

3ananue 12
Haiitn 92 u 0Z ¢ymximm: Z=4x+5y—x2 —xy—y* +4.
oX oy
1) 92 =4-2x-y; 9Z=5-x-2y 2) 02 =4x +5y-xy; 0Z =5y —xy+4
0X oy 0X oy
3) OZ=4+42x+y; OZ =dx - Sy+4; 4) 9Z=4x-x2 —4; 0Z=x%.xy-+4
0X oy oX oy
3aganue 13
HpOPBBC}]CHI/Ie KOMILIJIEKCHBIX YHCeEJI 2|:COS(§) + ISIn(gj} . 5|:COS(— Zj + ISln(— Zj}
paBHoO...
T, . T, T, . T,
1) 1O(c0371t—2 +i sin ? ); 2) 1O(C?TSE -1 SI: 5 );
3) 7(0055 +isin — )i 4) 7(cos§ -isin— )i
3apanue 14

MHo:xecTBa, U3 N 3JIEMEHTOB 110 M 3JIEMEHTOB, KOTOPbI¢ OTJINYAIOTCH APYT OT APYra XoTs Obl
OJJHHM 3JICMEHTOM, Ha3bIBAIOTCH.....

1) nepecTaHOBKH 2) pa3MenieHus

3) coueTtanus 4) coenuHeHus

3ananme 15

Yuci10 00beKTOB BHIOOPKH HJIM FeHePaJbHbIX COBOKYITHOCTH HA3bIBAIOT. ..
1)o06beKkTOM BBIOOpKH 2) pa3mMaxoM BBIOOpPKH

3)psaom 4)rabnuuei



I[I/I(I)CI)EPEHHI/IPOBAHHI)IFI 3AUYET
Vyebuasa nucimiumbaa EH.01 «Maremartnkay

3AZJAHHUE
Bapuant Ne 2
NucTpykius

BHumarenbHO nipounTaiite 3ajanue. [Ipy BBINOIHEHUH 3aIaHUI BB IOJDKHBI JaTh OTBET C MOJIHOW
3aIHUChI0 PEIICHHUS, U TOJBKO 3aTeM BBIOpATh HY)KHBI BapUAHT OTBETAa. BpeMsi BHIMOTHEHUS 3a/1aHUs
90 MuHyT.

3ananme 1

2
. X°+2Xx-6
Cpeau nepeyncieHHbIX BApDHAHTOB OTBETA BLIOPATH 3HAYeHHe npeaena lim——
x>0 3x% —6X—7

1)-%; 2) o,

3) %; 4) 0.

3ananme 2

X
Cpe)m MNEPECINCTICHHBIX BADUAHTOB OTBETOB BblﬁpaTb SHAYCHHUEC Ipeaeaa ||m(1+ —j .
X—>00 X

1 1

1)e*; 2) e*; 3) e™: 4) e*.

3ananmue 3
B pesyabrare noacranosku t =5x+ 3 unrerpan I(5X +3) npuBoAMTCH K BHY ...
1) <[tdt
2) =[ttdt
3) < [t5dt
4) [t*dt

3aganue 4

Mpoussoanas ¢gyHkuuun y=x°-e° umMeer
BHU] ..

1) y' =3x"-e" —x°-e";
2) Yy =3x"-e" +x° e
3) y' =3x%-e;

4) y' =3x% +¢"



3ananue 5
Bropas npousBoaHasi pyHKUuH Y =Sin2X paBHA...

1) y" =4sin2x; 2) y" =—-4c0s2x;
3) y"=-2sin2x; 4) y" =—4sin 2X.
3ananue 6

Judppepennuan pynkuun y = X> +1 nmeer BUJ ...
1) 3xdx ; 2) dx;

3) 3x%dx; 4) (3x* +1)dx.
3aganue 7

B simuke 3 skearbix M 7 cuHUX mapoB. U3 smmka caydyaiiHbIM 00pa3oM OepyT OQuMH wIap.

BCPOHTHOCTI) TOT'0, YTO 3TOT IAP OKAKETCH KEJITHIM, pPaBHA ...
1) 100%: 2)0,3; 3)0,7; 4)0,5.

3ananue 8
MaremaTuyeckoe OXUIAHUE [IMCKPETHON CJHOy4YailHOW BeJMYMHBbI, 33JaHHOH 3aKOHOM

pacnpe/eeHusi, PABHO ...

X 1 2 3
P 0,3 0,1 0,6
1) 6; 2) 2,1; 3) 2,3; 4) 2.

3ananue 9

MareMmaTuyeckasi CTATUCTUKA — ITO ...

1) pa3aen MaTeMaTUKH, U3YYAIOIIUN CBSA3H MEXKAY CIy4aliHBIMHU BEIMYHMHAMU,

2) pasnen MaTeMaTUKH, MOCBSIIEHHBIA METOAaM CHUCTEeMaTH3allK, 00paOOTKU U UCCIEIOBAHUS
CTaTUCTUYECKUX JAHHBIX;

3) pa3nen MaTeMaTHKU, U3YYaroluil CBA3U MEXIy METOJaMHU CUCTEMaTU3aIINH;

4) pa3nen MaTeMaTHKH, U3y4YalOIIHi CBSI3U MEXTYy (PYHKIIUSIMHU.

3apanue 10
I'mcrorpamma — 3710 ...
1) rpaduk pyHKINY;

2) rpadgudeckoe n300pakeHne HHTEPBAIBLHOTO Psiia pacipeieNeHNs,
3) rpaduyeckoe n300paxKeHrne AUCKPETHOTO psijia pacipeeneH s,
4) rpapuueckoe n300pakeHNEe OTHOIIEHUS YaCTOThl K OTHOCUTENbHOM YacToTe.

3ananme 11

Hansr mHOXKecTBa A = {3,5,6,15} mw B = {— 2,-1,0,5,15}. YcTaHOBHTE COOTBETCTBHEC MEKIY
CIICIYIOIIMMHA MHOXKECTBAMH M HEOOXOJUMBIMH JUIS WX IIOJIYYCHHUS OIEpaIusiMu  HaJ
MHOecTBaMu A u B

1. {5,15} a) pa3HOCTbh MHOXeCTB A u B
2. {—-2,-1,0,3,5,6,15} 0) oObeTMHEHNE MHOXKECTB A 1 B
3.{3,6} B) nepeceyeHne MHOkecTB A u B

BapuanTst orBetoB: 1) 1a 26 3B; 2) 16 2a 3B; 3) 1B 2a 36; 4) 1B 26 3a
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3ananme 12
Haittn 92 u 07 ¢ymxumm: Z=X> + XYy +Yy> —2X V.

OX oy
1) OZ =2x+y-2; 07 =x+2y-1; 2) 02 = Xy +y%y,  0Z=2x-y
O X oy 0X oy
3) DZ=xy+y? -y; 0L =x4xy-2x  4) DZ=xPaxy;  OZ=xy+y?
oy oX oX oy
3apanue 13
2\ . . (27 T .. V4
HpOI/I3BeIIeHHe KOMIIJIEKCHBIX YHCeJI Ccos ? +1SIN ? -| COS| — E +1SIN —E
DaBHO. ..
1)  cos=+isins; 2) cos= - isin=; 3) 2 (cos=+isinZ);  4) 2 (cos=— isin%)
6 6 6 6 6 6 6 6
3ananue 14

MHO)KQCTBa, COCTOAAILIIME U3 OAHMX H TeX Ke N pa3IMYHBbIX 3JIEMEHTOB, KOTOPbIE
OT/IMIAKTCH TOJbKO MOPAAKOM PACHOJI0KCHUSA, HASBIBAIOTCH

1) mepecTaHOBKH 2) pa3MeIIeHus
3) coueraHus 4) coequHEHUs
3aganue 15

PazHocTh Mexay HamOOAbIIMM W HAaHMEHbIIMM 3HAYeHHEM YHCJI0BO BBIOOPKHU
Ha3bIBAIOT...

1)o6beMOM BBIOOPKH 2)pa3maxoM BbIOOpKH

3)BapHallMOHHBIM PSAOM 4)1oBepUTENbHBIM HHTEPBAIOM
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I[I/I(I)(I)EPEHHI/IPOBAHHl)Iﬁ 3AUYET
Vyebnasa nucimiumbaa EH.01 «Maremartnkay

3AJJAHUE
BapuanT Ne 3

NHucrpykuus
BuumarensHO npounTaiiTe 3aanue. [Ipu BBINMOJHEHUH 3aJaHUI BbI JOJDKHBI JaTh OTBET C

MOJIHOM 3alKChI0 PEIeHUs, U TOJBKO 3aTeM BhIOpaTh HYXHBIH BapHaHT OTBeTa. Bpems
BBITIOJIHEHUS 3a7aHust 90 MUHYT.

3ananme 1
3
. X" +2X-6
Cpenu nepeyncjieHHbIX BADHAHTOB OTBETA BHIOPATh 3HaYeHHe mpeaeaa lim 3 —6x—7
X—>00 X — X —_

1

-—; 2) ©;
)3 )
1
3) = 4) 0.
)3 )
3ananmue 2
Cpenn nepe4nciaeHHBIX BADHAHTOB OTBETOB BbIOPATh 3HAYCHHE IIpeaeIa Iing S!n gx :
x=>08In 2X

1) —o; 2) 2; 3)3; 4)0.
3ananue 3
B pe3yabrare noacranoBku t = X +4 uHTerpasn I(X + 4)2 dX npueommres x Buay ...

1) [t3dt

2) [t*dt

3) = [t%dt

1
1r:3

4) <[t dt
3ananue 4
Ipouspoanas Gynkuun y=x"-e* umeer BUJ ...
1) y' =4x® e —x"-e"; 2) Yy =4x-e" +x" e
3) y =4x®-e"; 4) y' =4x° +e*.
3axanme S
Bropasi npousBoaHas pynkuun Yy = (X —5)° paBHa...
1) y'=2; 2) y"=2x;

3) y'=-2; 4) y" =-10.



3aganue 6
JTuppepennuan pynkuun y =X° +1 umeer BUJ ...

1) 5xdx ; 2) dx;
3) 5x*dx; 4) (5x* +1)dx.
3ananme 7

B simumke 2 0esibix U 8 yepHbIX mapos. U3 ssmuka caydyaiHbIM 00pa3oM OepyT OJUH 1Iap.

BCPOHTHOCTL TOT0, YTO 3TOT IIAP OKAKETCH 66J’[LIM, PaBHa ...
1) 1; 2) 0,5; 3)0.2; 4)0,8.

3ananue 8
MaremaTuyeckoe OXUIAHUE IMCKPETHON CJHOy4YailHOH BeJMYMHBbI, 33JaHHOH 3aKOHOM

pacnpe/eieHHsi, PABHO ...

X 4 5 6
P 0,4 0,1 0,5
1) 15; 2)5,1; 3) 4; 4) 6.

3ananue 9

OCHOBHOM BH/I CTATHCTHYECKOI COBOKYITHOCTH, HA3bIBACTCH ...

1) oOmas

2) reHepasibHas
3) penpe3eHTaTUBHA

4) yacTHas

3apanue 10
Bbi6opka — 370 ...

1) MHOXXeCTBO O0OBEKTOB, CITy4ailHO OTOOPaHHBIX U3 FeHEPaIbHOW COBOKYITHOCTH;
2) MHOKECTBO OOBEKTOB, OJIHOPOJAHBIX OTHOCUTEIBHO HECKOJIBKUX MPU3HAKOB;

3) MHO>XX€CTBO O0BEKTOB, OJJHOPOAHBIX OTHOCUTENBHO OJTHOTO IPU3HAKA;

4) MHOKeCTBO 00BEKTOB, COOPAHHBIX IO OJHOMY ITPU3HAKY.

3apanue 11

Hanbt MmHOXKecTBa: A={5,10,13, 20} u B={3,6,9,12,13}. MuoxectBo {13} sBnsercs:
1. pazHocThIO MHOXKECTB A U B;

2. mepeceyeHueM MHOXECTB A u B;

3. 00beUMHEHNEM MHOXKECTB A 1 B;

4. pa3HOCTBIO MHOKECTB B 1 A

3ananme 12
Haiitu 92 w 0Z gymkuwmn: z=X> +y? +4x — 4y + 3.
0X oy
1) 9Z=2x+4; 0Z=2y-4; 2) 07 =x? 44x+3;  0Z=y? - 4y+3;
OX oy 0X oy
3) 02 =x2+4x; 07 =y2-4y;
oX oy
4) 0Z=2y-4; 07 = 2x+4;
0X oy
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3apanue 13

7\ .. (7« 57\ . . (5x
IIpoun3BeneHne KOMIIEKCHBIX yHcea 3| COS| — |+isin| — ||-| cos| — |+isin| —
8 8 24 24

paBHOo...
T, . T, T Lo T ™. . T, T . . T
1) 3(cos§ +i sm;), 2) 4(cos§ +|S|n§), 3) 3(cos§ -|5|n§), 4) 4(cos§ -|S|n§)

3ananue 14
MHokecTBa, U3 N Pa3JIHYHBIX 3JIEMEHTOB M0 M, KOTOPbIe OTJIHYAKTCS COCTABOM HJIH
MOPAIKOM 3JIEMEHTOB, HA3bIBAKOTCA ...

1) mepecTaHOBKH 2) pa3MeleHus
3) coueraHus 4) coequHeHUs
3aganme 15

Co0bITHE, KOTOPOE MOKET JIMOO MPOU30ITH, TNO0 He MPOU30ITH HABLIBAETCH . ..
1) nocroBepHOE

2) cnyvaiiHoe
3) HEBO3MOXKHOE
4) HEBEPOSATHOE
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ITaJIOHBI OTBETOB:

Bapmuanr - 1 Bapwuanr -2 Bapuanr -3
1. 3 1. 4 1. 2
2. 2 2. 4 2. 3
3.1 3.1 3. 2
4. 1 4. 2 4. 2
5 2 5. 4 5.1
6. 3 6. 3 6. 3
7. 4 7. 2 7. 3
8. 2 8. 3 8. 2
9.1 9. 3 9. 2
10.3 10. 4 10.1
11.2 11.4 11.2
12.1 12.1 12.1
13.1 13.1 13.1
14.3 14. 1 14.2
15.1 15. 2 15.2

BOIIPOCHI

JJ1s moAroroBkM K AuddepeHnaIbHOMY 3a4eTy 10 AMCUUILIMHE
EH.01 «MaTemaTuka»
no cneuuanbHoctu CIIO 23.02.06. «TexHuueckas 3KCIUTyaTalusl MOJBUYKHOTO COCTaBa
JKEJIE3HBIX JIOPOTY.

=

[Tpenen ¢pynkuu B Touke. OCHOBHBIE TEOPEMBI O IIpeeTax.

2. Tlpenen dyHKIMU OpH X, CTpEMsLIEMCs K OECKOHEUHOCTH. 3aMeuaTenbHble Tpeesnsl. Yucao
e.

3. HenpepblBHOCTh (yHKIHMH B TOYKE M Ha MPOMEXYyTKe. Touka HEMPEepbIBHOCTH (YHKIHU.
Touka paspeiBa ¢yHkimu. CBoiicTBa HempepblBHbIX (yHKIMH. IlpupamieHue aprymexra.
[Tpupamenue GyHKINN.

4. TlpouwsBognas ¢pynkuuu. Juddepenunan ¢pynkuuu. ['eomeTprueckuii CMbICI POU3BOIHOM.

MexaHu4ecKuil CMBICI TPOU3BOIHOM.

Tabnuna nponsBoansix. [lonarue cinoxuoil Gynkuun. [IponsBoaHas CloKHON QYHKITUH.

Cxema uccnenoBanusa (ynkmuu. O0nacte ompeneneHuss QyHKIH. MHOXECTBO 3HAYCHHUN

¢ynkmun. YerHocte u  HewetHocTh  (yHkmmu. Hymm  ¢yskumum.  IlpomexyTtkn

3HAKONOCTOSHCTBAa (PpyHKIMU. Bo3pactanue m yObiBaHue (QYHKLIUH, NPABUIO HAXOXKJIEHHS

IPOMEKYTKOB MOHOTOHHOCTH. TOukM »3KcTpeMyMma (QYHKLUUH, IPaBWIO HaXOXKICHUS

IKCTPEMYMOB (DyHKILIUU.

7. llpousBoauble BbICIIMX MOPAAKOB. DU3MUECKUII CMBICI  BTOPOH  NPOU3BOAHOM.
HccnenoBanue (GpyHKINU C OMOILBIO BTOPOI IPOU3BOIHOM.

8. IlepBoobOpasnas. Heompenenennsiii uHTerpan. OCHOBHBIE CBOMCTBAa HEONPEAEICHHOTO
uHTerpana. Tabmuia HeonpeeeHHbIX HHTETPaIOB.

9. Meroapl MHTETPUPOBAHUS: METOJ HEMOCPEICTBEHHOTO HMHTETPUPOBAHUS; METOJ 3aMEHBI
HNepeMEeHHOM (METO/I OJCTAaHOBKH); METOJI MHTEIPUPOBAHUS 110 YACTSM.

10. Ompenenennsiii  uHTerpan. Ilonatme wuHTErpasbHOW CcyMMbl. JlocTaTodHOE YCIIOBHE
CYIIECTBOBAHUS ONPEEICHHOTO0 NHTErpaia (MHTErpUpyEeMOCTH (PYHKIIMH).

11. OcHoBHBIE CBOWCTBa ONpPENEIEHHOr0 MHTerpaia. ['eoMeTpuueckuil CMBbICI OIPEEeICHHOTO

UHTEerpana.

oo
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12. MeTozp! BEIYUCIICHUS OTIpeieTIieHHbIX nHTerpaioB. opmyna Heiorona-Jleitonua.

13. TeomeTpuueckue u GU3NIECKUE MIPHIIOKESHHS ONIPEICIIEHHOTO HHTETpaIa.

14. Tlonsitue  muddepeHumansaoro  ypaBHeHus.  OOmee W 4YacTHOE — PELICHUE
nuddepernuansaoro ypapuenus. JluHeitnbie auddepeHnmnanbHple  ypaBHEHUsS 1-0ro
nopsaka. 3agaya Kommu. 3agauu, npuBonsime k auddepeHranbsHbIM ypaBHEHUSIM.

15. Metoas! pemenus quddepeHrnaIbHbIX YpaBHEHUH.

16. OcHoBHBIE TOHATHS KOMOMHATOpUKU. DOpMyNbl MEPECTAHOBKH, COYETAHUS U
pa3MelIeHNs 3JIEMEHTOB BO MHOYKECTBE.

17. DnemenTsl 1 MHOXeCTBA. Onepaliuu HajJ MHOKECTBAMH U UX CBOMCTBA.

18. I'padsl. Dnementsl rpadoB. Buasl rpadoB u oneparuu HajJ HUMH.

19. OcHOBHBIE TOHATHSA Teopuu BepositHOcTed. CrydaitHpie coObITHs. Kiaccudeckoe
ornpezeneHue BepossiTHOcTU. OCHOBHBIE CBOWCTBA BEPOSATHOCTH.

20. OcHOBHBIE TeopeMbl U (HOPMYIIbI TEOpUU BEpPOATHOCTH. DopMyna YMHOXKEHUS TEOPUU
BEpOATHOCTH. POpMyJia CII0KEHUSI TEOPUU BEPOSTHOCTH.

21. ®opmyna noiaHoOM BepossTHOCTU. Dopmyna bepuysu.

22. CnydaliHple BEJTUYMHBI, 3aKOHBI UX PACTIPEICICHHUS U YUCIIOBBIC XapaKTEPUCTUKH.

23. Ilpeamer MaTeMaTHUECKON CTaTUCTUKU. [ 'eHepalibHas U BRIOOPOUHAs COBOKYITHOCTH.

24. I'paduueckue uzoOpaxenus BbIOOpkU.  Ilomuron u rucrorpamma. BsibopouHsbie
XapaKTEPUCTUKH.

25. MareMaTHYECKHE METO/IbI B TPOPECCHOHATBHOMN 1A TEILHOCTH.

4. Kputepuu oueHKH

J Onenka — 5 («OTIMYHO) CTAaBUTCS CTYAEHTaM, YCBOMBILIUM B3aMMOCBSI3b OCHOBHBIX
MOHATUH JHUCHUIUTUHBI, TIPOSIBUBIIAM TBOPUYECKHE CIIOCOOHOCTH B MIOHMMAHUH, M3JI0KEHUH H
UCMOJIb30BAHUHU Y4€OHO —IIPOrPaMMHOI0 MaTepuana (JUIsl BHIIOIHEHUS TUCbMEHHON paboThl).
J Onenka — 4 («XOpoIlI0») BBICTABISETCS CTYACHTY, 3a XOpOIIWE 3HAHUS, MOKa3aBIIEMY
CHCTEMAaTHYEeCKHI XapaKTep 3HAaHUA 10 ITUCHUIUIMHE K WX TPUMEHEHHWIO BBITOJHEHHUS
KOHTPOJIbHOM paboThI B X0/1€ NanbHelIIel yueOnl. JonycKalTcs OTAeIbHbIE HETOUHOCTH.
Onenka - 3 («yHOBJIETBOPUTEIBHO») CTABUTCS CTYyJAEHTaM, OO0JaJaloIIMM HEOO0XOIUMBIMU
3HAaHUSIMH, HO JIOIYCTUBIIMMM HETOYHOCTH B OINpEIENCHUM MOHATUN, B IPUMEHEHUN 3HAHUH
JUIS peLeHUs MPAaKTUYECKUX 3aJaHuil, He yMeT 000CHOBBIBATh CBOU PACCYKIEHUS, CBSI3bIBATD
TEOPHIO C PEATBHOCTHIO.

. Onenka - 2 («HEyIOBJIETBOPUTEIBHO») CTABUTCS CTYAEHTAM, UMEIOIIUM pa3pO3HEHHbIE
n OeccucTeMHbIE 3HAHMS, HE yMEET BBLIEIATh IJIABHOE M BTOPOCTENEHHOE, JO0MYyCKaeT
HETOYHOCTH B OTIPEJICIEHUH TOHATHH, UCKaXKaeT UX CMBICII, HE MOXKET IPUMEHSTh 3HAHUS JUIS
pelleHrs MpakTU4YecKuX 3agady (0o 3a TMOJHOE HEe3HaHWE M HENOHUMaHHe Y4eOHOro
MaTepuaia).

KauecTBennas OIICHKa YpPOBH IMMOATOTOBKH

[TponeHT pe3yabTaTUBHOCTH (IPAaBUIIBHBIX
OTBETOB)

Oayut (oTMETKa)

BepOaNbHBIN aHajIor

90+ 100 (14-15 3ananwmii) 5 OTJIMYHO

80+89  (11-13 3anamwmii) 4 XOPOIIIO

70+79  (9-10 3apanuii) 3 YIAOBJIETBOPUTENBHO
Mmenee 70 2 HEYAOBJIETBOPUTEIILHO
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5. OcHOBHbIE HICTOYHHMKH M JINTEpaTypa
s cmyoenmos
1. T'puropses B.Il. DieMeHTHI BBICIICH MaTEMATUKH: YICOHUK JIS CTY/. YUPESKIACHUHA Cpel.
npod. obpazoBanus. — M.: M3natenbckumii ieHTp «Akagemusi», 2018.
2. I'puropee B.II. COopHHK 3ama4 1o BBICIICH MareMaTwke: y4ded. mocoOue s CTY/I.
yupexaeHuit cpen. mpod. obpazoBanusi. — M.: M3nmatenbckuii HEHTp «AKaIeMHS,
2018.

s npenooasamerneii

1. Tlpuka3 MunucrepctBa oOpa3zoBanus W Hayku P®D ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (peepabHOTO roCy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPEIHETO
(momHoOTO) OOMIEro oOpazoBaHus» (3apeructpupoBaH B Muniocte PD 07.06.2012 Ne
24480).

2. Ilpuka3 Munobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUM H3MEHEHUI B
[Tpuka3 MunucrepcrBa odpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne
413 «O6 yrBepxkaeHn# (eaepaTbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
CpemHero (IMOJIHOT0) 00IIero 0Opa30BaHUsI.

3. Ilucemo /[lemaprameHTa rocyJapCTBEHHON IOJMTHKH B cdepe MOArOTOBKH pPaboumx
kagpoB u JII[IO MunucrepctBa oOpa3oBanus u Hayka P® ot 17.03.2015 Ne 06-259
«PekoMeHanMy 1O OpraHu3alMyd MOJNYYeHHs CpegHero oomero oOpa3oBaHUsS B
mpelenax OCBOCHUS O0pa3oBaTeNbHBIX MPOTPaAMM CpPEIHEro MpodhecCHOHATBLHOTO
oOpa3oBaHusi Ha 0a3ze OCHOBHOro oOmiero oOpa3oBaHUS C Y4EeTOM TpeOOBaHUI
denepanbHBIX TOCYAAPCTBEHHBIX OOPa30BATENBHBIX CTAHIAPTOB W MOIy4yaeMOU
MpOQeCCUU WIH CTICIHAIIBHOCTH CPETHETO MPOodhecCHOHATBFHOTO 00pa30BaHMs

4. T'puropbeB B.I1. DnemMeHTHI BbICIIEH MAaTEeMAaTUKH: YIEOHUK JIs CTYI. YUPEKICHUH cpe.
npo¢. oOpazoBanus. — M.: U3natenbckuii neHTp «Axaaemus», 2018.

5. TI'puropses B.II. COopHuk 3amau mo BbIclIed MmaremaTuke: ydeO. mocoOue i CTYH.
yapexaeHui cpen. npod. obOpazoBanus. — M.: Mznatenbckuil HEeHTp «AKaaeMUs»,
2018.

JlonoIHUTeIbHAS JTUTEpPaTypa
1. TpuropseB C.I'., MBomrmna C.B. Maremartnka : y4eOHUK s CTyld. 0Opa3oBart.
yupexaeHuit cpen. npod. odpazosanus. — M., 2014.
2. Bboromonos H.B., Camoiinenko I1.M. Marematuka: yueonuk ais CITO —M. :
W3narensctBO KOpaiit, 2018

NHTEPHET-PECYPCBI

Marematrkay: yueOHO-MeTouuecKkas razera: http://www.bymath.net

«KBanT»: xypHan. @opma goctymna: kvant.mirrorl.mccme.ru

OnekrpoHHas Oudanoreka. Popma nocryna: www.math.ru

www.fcior.edu.ru  (dexepanbHblii  HEHTp  WHPOPMAIMOHHO-0OPA30BATEIbHBIX
pecypcoB — OLIOP).

www.school-collection.edu.ru (Enunas xosuiekims IH(POBBIX 00pa30BaTEIbHBIX
pECypCOB).
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6. JIMCT corjiacoBaHus

JonosiHenusi 1 u3MeHeHus K komiuiekty KOC na 2019-2020 yuyeOHblii roj

Jononnenus u n3menenus kK komroiektry KOC na 2019 -2020 y4eOHBIH To1 IO AUCIUIUINHE
EH.01 «MaremaTuka»
B xommiiext KOC BHeceHb!I cienyromnme
U3MEHECHMSL:

Jononnenus u usmenenus B kommiekre KOC o6cyxnens! Ha 3acenanuu LK

« » 20 r. (mpoTokoi No ).
IIpencenarens TILK / /
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