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1 [IacnopT (poHIA O1LIEHOYHBIX CPEICTB

@®onp oneHouHbIX cpenactB (nanee — ®OC) mpenHazHaueH I aTTECTAllMM OOYYaroOLIMXCs Ha
COOTBETCTBHUE UX JIOCTHKEHUH MTPU OCBOCHUH TIporpamMmbl yueonon nucuuruinabl OY .07 MatemaTuka
OCHOBHOU  mpodeccrHoHanbHOH  00pa3oBaTeNIbHONM  TporpamMmbel 1o  cnenuanbHocTH — 15.02.10
MexaTpoHuka U po6oToTeXHHKA (110 OTPACJISIM).

®OC — COBOKYIMHOCTh OIICHOYHBIX CPEJICTB, MPEICTABISIONIMX COOOM KOMIUIEKC 3aJaHuit
Pa3IMYHOrO THUIA C KIOYaMH MPaBUIIbHBIX OTBETOB, BKIIIOYAsk KPUTEPUHU OLIEHKH, U UCTHOJIb3YEMBIX MPHU
MIPOBEJICHUH OIEHOYHBIX MPOIEAYP (TEKYIIEro KOHTPOJISI, TPOMEXKYTOUHOH aTTeCTaIiH).

Texkymuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEXKYTOUHAsI aTTecTalus 00ecrneynBaloT ONepaTUuBHOE
yrpaBlieHUuEe 00pa30BaTeIbHON JACITEILHOCTEIO 00YJAIOIINUXCS, €€ KOPPEKTUPOBKY U BBISBISIOT CTETICHD
COOTBETCTBHSI KauecTBa 00pa3oBaHUs OOYy4aIOMUXCA TPeOOBaHUSAM (eaepalbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHJAPTA.

[TpomexxyTouHast aTTecTalus 1Mo IUCHUIUIMHE TPOBOAUTCA B (popMe sx3amena.

B pe3ynbrate 0cBOSHUS NUCHUTUTHHBI O0yUYaIOITHIICS TOKEH

81a0emv:

Bl. meromamm 0Ka3aTenbCTB, QJITOPUTMAMH pEIICHHs 3adad; yMeHHe (QopMyIupoBaTh
OTpe/ieNIeHUsI, aKCUOMbI M TE€OPEMBI, IPUMEHSTh UX, MPOBOJUTH JT0KA3aTEIbHBIE PACCYKICHHUS B XOJE
pelieHus 3a1ad;

yMmemy:

V1. onepupoBath MOHATHSIMU: CTETICHb YHCIIA, JIOTAPU(M YHCIIa; YMEHUE BBIIOTHITH BHIYHCICHUE
3HAYCHUH W TPeoOpa30oBaHUsI BBIPAKEHUW CO CTEMEHSMU M Jorapudmamu, mpeoOpa3oBaHHs IPOOHO-
paIMOHAIBHBIX BBIPAKECHU;

V2. onepupoBaTh MOHATHSAMH: pallOHAJbHbIE, UPPALUOHAIBHBIC, MOKAa3aTeIbHbIC, CTEIEHHBIE,
norapuMUYecKre, TPUTOHOMETPUYCCKUE YPABHEHUSI M HEPABEHCTBA, UX CHCTEMBI;

VY3. onepupoBath NOHATUAMU: (DYHKLKSA, HEMpepbIiBHAs (YHKIUS, IPOU3BOIHAA, TIepBooOpa3Has,
OTIpEeCNICHHBI HMHTETpal; YMEHHE HAXOIUTh MPOU3BOJHBIC DSJIEMEHTAPHBIX (YHKIHA, WCIONb3YS
CIpaBOYHbIE MaTEpHUaJIbl; UCCIEAOBATh B MPOCTEHIINX clay4yasX (YHKIUU HA MOHOTOHHOCTH, HAaXOAUTh
HauOOJbIINEe U HAUMEHBIINE 3HaueHUs (YHKIMI; CTPOUTh TpadUKU MHOTOUICHOB C HCIIOIh30BAHUEM
anmnapata MaTeMaTH4YeCKOro aHaiH3a; MPUMEHSATh MPOU3BOAHYIO MPU PELICHUHM 3a/1ad Ha JBUKECHUE;
peniaTh NpakTUKO-OPUEHTUPOBAHHBIE 3314 Ha HAMOOIBIINE M HAMMEHBIIINE 3HAUCHUS, HA HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

V4. onepupoBaTh MOHATUSMU: pallMOHAIbHAs (DYHKIMS, TOKa3aTenbHAas (DYHKIMS, CTENeHHAas
byakums, norapudmudeckas (QyHKIUs, TPUTOHOMETpHUECKUE (QYHKIMH, oOpaTHbIe (DYHKIMU; yMEHUE
CTpOUTh TpaduKh H3YYCHHBIX (QYHKIUH, HCIONB30BaTh TpapuKd MPH HU3IYUYEHUU TMPOIECCOB H
3aBUCHMOCTEH, MPHU pelIeHUH 3aJady W3 OPYrHX Yy4eOHBIX MpeIMETOB M 3a/Jad U3 pealbHON >KU3HHU;
BEIp@XaTh POPMYJIaMU 3aBUCHUMOCTH MEXIY BETHUYNHAMU;

V5. pemats TEKCTOBBIE 3aJjaud Pa3HBIX THUIOB (B TOM 4YMCJIE HA MPOLEHTHI, JOJIM M YacTH, Ha
IBUKEHHE, paboTy, CTOMMOCTh TOBApOB W YCIIYT, HAJOTH, 3a7a4d U3 OOJACTH YIpPaBICHUS JTHYHBIMU H
ceMeHbIMU (PUHAHCAMU); COCTABIIATH BHIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHUIO
3aJla4u, UCCIIeIOBATh MMOTYYCHHOE PEIICHUE U OIICHUBATH MPaBAONOA00HOCTh PE3YyIhbTaTOB;

V6. onepupoBaTh NOHATUAMU: cpelHee apupMeTHIecKoe, MeIuaHa, HauboJbIlee U HauMEHbIIee
3HAuUeHUs, pa3Max, AWCIEPCHs, CTaHAapTHOE OTKIOHEHHE YHCIOBOrO Ha0Opa; yMEHHE H3BJICKATh,
MHTEPIPETUPOBaTh HMHQOpPMAIIMIO, MPEACTaBIEHHYIO B TalnMIax, Ha Jauarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA pPEalTbHBIX IMPOILIECCOB U SBJICHHM; MPEACTaBIATh WH(DOPMAIMIO C TTOMOIIBIO
Ta0JIMI ¥ JUarpaMm; UCCIEN0BaTh CTATUCTUYECKUE JTaHHBIE, B TOM YHCIIE C MPUMEHEHUEM rpaduuecKux
METOJIOB ¥ SJICKTPOHHBIX CPE/ICTB;

V7. onepupoBaTh TOHATHUSIMU: CITyYalHBIN OTBIT U CIIy4allHOE COOBITHE, BEPOATHOCTD CIy4allHOTO
COOBITHSI; YMEHHE BBIYHCISATH BEPOSTHOCTh C HWCIONB30BAHHMEM TpaUUEecKUX METOAOB; MPUMEHSTH
(GhOpMyYJIBI CIOKEHUS U YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (DAKThI U (POPMYIIBI MPU PEIICHUN
3a/la4; OIICHUBATh BEPOSATHOCTH PEATbHBIX COOBITHII; 3HAKOMCTBO CO CIy4ailHBIMU BEIIMYUHAMH; YMCHHE
MIPUBOJIUTH PUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUIX;



V8. onepupoBaTh NOHATHSAMHU: TOYKA, IpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO, ABYTPAHHBIN Yroll,
CKPEILMBAIOIINECS TMPsMbIE, NapauIeIbHOCTh M NEPIEHIUKYISIPHOCTh NPSIMBIX U INIOCKOCTEH, YroJl
MEXIYy NPSAMBIMH, YTOJl MEKIY NPSIMOU M IJIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH
710 MJIOCKOCTH, PACCTOSHUE MEXIY NPSMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHHUE HMCIIOIb30BaTh
IpU pPELICHUH 3aJa4 H3ydyeHHble (akThl M TEOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHHWBATh pa3Mephl
00BEKTOB OKPYXKAIOIIET0 MHUPA;

V¥9. onepupoBaTh MOHATHSAMH: MHOTOTPaHHHUK, CEYEHHE MHOTOIpaHHUKA, KyO, mapajuiefenumnesn,
npu3sMa, mupamuaa, Gurypa 1 moBepXHOCTb BPAIICHHUs, LIWIMHIP, KOHYC, map, cdepa, ceueHust GUrypol
BpallleHus, IUIOCKOCTh, Kacaromascs cdepsl, UUWIMHAPA, KOHYCa, IJIOLWAAb MOBEPXHOCTH MHUPAMUJIBI,
OpU3MBI, KOHYCa, IWIMHApA, IUIOmanb cdepbl, o0beM KyOa, MpsSIMOYrojJbHOIO Iapajulesenuresa,
MUpaMHJIbl, IPU3MBI, LWIMHAPA, KOHYyCa, LIapa; yMeHHe M300pa’kaTh MHOTOTPAHHUKU U TMOBEPXHOCTH
BpAlllEHUs, UX CEYEHHUS OT PYKH, C IOMOILBIO UYEPTEHKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB;
YMEHHE paclo3HaBaTb CUMMETPUIO B  IPOCTPAHCTBE; YMEHHME pACIO3HABaTh IPABUIIbHbBIC
MHOT'OTpaHHUKU;

V10. ymenue omepupoBaThb HOHATHUSMHU: JBH)KEHHUE B MPOCTPAHCTBE, MOAOOHBIE (UTYpHI B
MPOCTPAHCTBE; HMCIIOJIB30BaTh OTHOILICHUE IJIOUIAeH MOBEepXHOCTEH U 00BEeMOB MOAOOHBIX (uryp npu
pelnieHnu 3a1ay;

V11. BbUUCHATH TEOMETPUYECKHE BEIMYUHBI (UIMHA, Yroj, IJIOUaab, OO0BEM, IIJIONIAIb
MOBEPXHOCTH), UCTIONb3Ys U3YUEHHbIE (POPMYJIIBI U METOIbI;

V12. onepupoBaTh MNOHATHAMH: NPSIMOYrojbHAs CUCTEMA KOOPAMHAT, KOOPAMHATBl TOYKH,
BEKTOp, KOOPAMHATHI BEKTOpA, CKAISIPHOE NMPOMU3BENECHHE, YroJl MEXAY BEKTOpaMHu, CyMMa BEKTODPOB,
MPOU3BEJCHNE BEKTOPa Ha YMCIIO; HAXOAUThH C MOMOUIbIO M3YUYEHHBIX (POPMYIT KOOPAWHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXY ABYMs TOUKAMM;

V13. BblOMpaTh MNOIXOASIIUN M3YYEHHBIH METOA JUIS pELICHHs 3a/aud, paclo3HaBaTh
MaTemMaTuueckue (akThl U MaTeMaTH4YEeCKHEe MOJEIM B HPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE; yMCHHUE IPUBOAUTL IPUMEPbl MATEMAaTHYECKUX OTKPBITMM POCCUHCKOM M MHUPOBOU
MaTeMaTUYECKON HAYKH.

Copneprxanue yueOHOM TUCIMIUIMHBI HAIIPaBJIeHO Ha (POPMHUPOBAHNE KOMIIETEHIIUIA:

OK 01. Beibupats croco6sl pemienus 3a1a4 npohecCuoHaIbHOM A TEIIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEACTBA MMOMCKA, aHATN3a M MHTEPIPETay nH(popMaIuu,
1 MH(OPMAITMOHHBIE TEXHOJIOTHHU JJISl BBITOTHEHUS 3a7a4 MPo(ecCHOHANBHOMN NesITeTbHOCTH.

OK 03. IlmanmpoBaTh W peann30BbIBAaTh COOCTBEHHOE MPO(ECCHOHATBHOE W JIMYHOCTHOE
pa3BUTHE, MIPEIIPUHUMATEIBCKYIO NESITEILHOCTh B PO ecCHOHATBbHON cepe, UCTIONb30BATh 3HAHUS IO
MpaBOBOM U (PMHAHCOBOM I'PAMOTHOCTHU B PA3IMUHBIX KU3HEHHBIX CUTYaLIUsIX.

OK 04. DddexTrBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMaH/IE.

OK 05. OcymiecTBisaTh YCTHYIO U TMHUCBMEHHYIO KOMMYHHKAIIMIO HAa TOCYAApPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLUANIBHOTO U KYJbTYPHOT'O KOHTEKCTA.

OK 06. IIposiBAsSTH TpakAaHCKO-MIATPUOTHYECKYIO TO3HUIIMI0, JEMOHCTPHPOBATh OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCUICKUX JTYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4ETOM TapMOHM3ALMH MEKHALMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIIECHWM, NMPUMEHSTh CTaHAAPTHI
AHTUKOPPYILMOHHOIO IIOBEJIEHUSI.

OK 07. ConeiicTBOBaTh COXpPaHEHHUIO OKPYKAIOIIEH CpEIbl, PeCypcoCOEpPEeKEHHIO, TTPUMEHSTh
3HaHUS 00 M3MEHEHUH KIUMarta, MPUHLIUIBI OEpexIMBOr0 MPOU3BOJCTBA, 3(PPEKTUBHO NeCTBOBATH B
YpE3BbIYANHBIX CUTYALUAX.

IIK 1.5. BBIIONHATE pacueTsl MapamMeTpoB MEXaHHMUYECKOW 0O0paOOTKM HM3TOTOBJICHHUS JeTalieit
MalllyH, B TOM YHCJIE C IPUMEHEHUEM CUCTEM aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS.

[IK. 2.2. IIpoBepATb COOTBETCTBHE JAMArHOCTUPYEMBIX I1apaMETPOB Y3JI0B, arperatoB |
ANEKTPOHHBIX MOAYJIEH MEXaTPOHHBIX YCTPOHCTB M CHCTEM TpeOOBaHUSIM HKCIUTyaTallMOHHOM
JOKYMEHTAL1H.

[1IK 2.4. BoiBisiTh 0OTpaObOTABIINE PECYPC WIIM BBIMICAIINE W3 CTPOS KOMIIOHEHTHI MEXaTPOHHBIX
YCTPOMCTB U CUCTEM.



I[IK 3.7. IlpoBoauTh 00paOOTKY MaHHBIX, MOJYYCHHBIX C BHYTPEHHUX CHCTEM KOHTPOJIS
POOOTOTEXHUYECKHX CPEACTB M HABECHOTO 000PYI0BAHUSI.

2 ®OC Texkymero KOHTpPOJIst

Baok A - OueHouHble cpeacTBa AJsi AMATHOCTHPOBaHHUS CHOPMHPOBAHHOCTH YPOBHS
KOMIIETeHINH — «3HATH»

A.0 TectupoBanue

2 he

1. Packpoiite popMyity COKpalieHHOIO YMHOXKEHHUS a-b ;

A)  a*-2ab+b’

5 (ab)(a+h)

B) a+2ab-b’

n  (a-b)(a-b)

2. Haiigute kopens ypaBHeHus logs (x — 2) = logs 2x

A 2

b) -2

B) Her peuenus

rH 1

x=13
(5) -

3. Kakoii kopeHb ypaBHEHUS ?

A) 125

b) 13

B) 14

rH 15

x 6

4. Ecnu onpenenuresns BTOpOro mopsaka | _ ) - 4‘ =36, TOX=...

5. CocraBpre omnpeneneHue MHOTOIpaHHMKAa W3  MPEAJIOKEHHBIX  CIIOB:
«OTPaHUYEHHOE», «MHOTIOTPAHHUK», «MHOTOYIOJIbBHHUKAMHU,», «TE€J0,», <IUIOCKHUMU»,
«HAa3bIBACTCA».

6. Kakoe u3 jaHHBIX ypaBHEHHUI HE UMEET KOpHEN?

A) sinx=-0,44;

b) cosx=295;

B) tgx=-10;

I') cosx=l.

7. Kaxnomy u3 4 npousBeeHUI KOMIUIEKCHBIX YHMCENl COOTBETCTBYET OJIHO W3

pCIHCHI/Iﬁ B IIpaBOM CTOJI6I_IC. Y CTaHOBUTE COOTBETCTBUE

1.

Z1:5_2iH22:1_3i' A) 7, &k, =9-7i

Z1:4_iHZ2:1+3l.. B) 7, W, =-1-17i

g, =342 , 7, =1-3i B 7, =711



4. Z1:_4+iH22:1+3i' I 7 Ly, =7+1L
8. I[TepBas npousBoaHas GYHKUMH Y ) = X*+ 3x> + 4 umeer Bug ....
a)  4x°+9x’+4
0)  4x°+9x*+4x
B) 4x>+3x°+4
r) 4x3+9x?
0. PeluTs T 2cos’ x—3cosx—2=10
PUTOHOMETPUUECKOE YpaBHEHUE

+ 2 omk, ke
a) 3

(-1 Z ok ke z
0) 6

+ E—H +2mk, keZ
B) 3

+ 2 4 ok, sk, kel
r) 3
10.  Cucremy {3;X++4§,}’:—_42 pemator no npaswiy Kpamepa. YcraHoBute

COOTBETCTBHE MEXAY HA3BAHUSIMU BEJIUYUH U UX 3HAYCHUSIMU
1) Ax a)-10
2) Ay 0) -2
3) X B) 20
11. Bpruucauthb 1Og2 400~ lng 2.
a) 8
0) 2
B) 3
T) 4.
12.  Bribepute OyKBY, COOTBETCTBYIOLIYIO BAPUAHTY MPABUIILHOTO OTBETA.
HartypanbHbIM siBIIsIETCSA YUCIO:
a) 264;
6) V3
B) +/0,25.
13.  VYkaxure ¢pyHknuro, rpadpuxoM kotopoit HE saBnsercs mpsamas.
2) y=2x - 8
6 V= X +2
x+2

y=
B) 8
H VS

10 5

14. Kakoe u3 clieyIomnX Yuces 3aKII0UYEeHO MEXK/Ty YHCIaMu 17y 8 ?
a) 0,4
6) 05
B) 0,6



r) 0,7

15.  Kakas onepauus n3obpaxeHa Ha kpyrax Jitnepa?

2) E=Auf
6) E=AnSB
B) E=A\B

16. Kaxnoii u3 3 pyHKIMIA, COOTBETCTBYET (hopMya. Y CTAHOBUTE COOTBETCTBUE.

VA

| ‘ 1
ol 3 y==x—0
a) .
1 -
1
CEEREEEL 5 Y=x —8x+1l
2)
YA
| 9
a1 x }-‘ — — -
B) X,
3)

17.  3amonnute npomycku. DyHKIMS Y=COSX MPUHUMAET TOJOXKHUTEIbHbIE

SHAQUCHHUA B ... H ... HCTBCPTIX.
18. OHpGI[CJII/ITC COOTBETCTBHE YHCIIOBOI'0O MHOXKECTBA M €r0 0003HAUYCHHS.

1) HatypanbHbie yncna A Q
2) PanmoHanbHbIC YMCIia b) N
3)  llensle yncia B Z

19. 3akoHuuTe mnpeoxeHue: «4Yucia, KOTOpble HCIHOJB3YIOTCS MPU CUYETE

MPEAMETOB HA3bIBAIOTCA ...»
20. BepHo nu yTBepxkaeHue? (na wiu HeT). Ecnu nipu nepexone yepe3 Touky x0
MPOU3BOHAS MEHSIET 3HAK C «-» HA «+ », TO X0 — TOUKa MaKCUMyMa

A.1 IlpumepHbIe BONPOCHI /IJIS YCTHOTO co0ece0BaHUA




Kakue uncna Ha3pIBalOTCS KOMIUIEKCHBIMUA U MHUMBIMU ?

Kak cocraBmisiercs onpenenurenab BTOPOTo MOPSIKa U KaKHM 3HAKOM OH 0003HadaeTcs?
[IpuBeaute onpenenenHue Joraprudma yucia rno JaHHOMY OCHOBaHHUIO.

[lepeuncnnte OCHOBHBIE CITOCOOBI pelICHHs] TPUTOHOMETPUUYECKUX YPaBHEHUN

JlaliTe KIacCUYeCKoe ONpeIeSICHHE BEPOSTHOCTH.

el

baok B - OueHounble cpeacTBa s JHATHOCTHPOBAHHMS C(POPMHUPOBAHHOCTH YPOBHA
KOMIIETEHIMH «yMeTb»

B.1 IIpakTnyeckne 3aJaHus, C KPaTKHUM OTBETOM.

1. HaiiuTe KOpHH MOKA3aTeIbHOTO ypaBHEHUs 3% % =27,
Otger:
2. Haiinmure KopHU JIorapu(MUIECKOTO YpaBHEHHS log, (x* —4x+4) =4,
Ortger:
?-7x+10=0
3. Pemute ypaBuenue X -/X+1U=U_ Ecnu ypaBHenue umeer 0oisie OJHOrO KOpHS, B
OTBET 3aIIMIINTE MEHBIINU KOPEHb.

Otger:
1
Cos X ==,
4. Haiiiute  KOPHM  TPHUTOHOMETPHYECKOTO  YpaBHEHHS . 3anummre
HAUMEHBIIUHN MMOJIOKUTEIbHBIA KOPEHb.
Ortger:

5. Bricota BH napannenorpamma ABCJI nenut ero crtopony A/l Ha otpe3ku AH =
2cm u HJ = 32cMm. lnaronans napawienorpamma BJ[ paBna 40cm. Haitnute miomanb
napasuiesiorpamma

OrTBer:

Baok C - 3agaHusi TBOPYECKOr0 YPOBHSI, MO3BOJIAIOIINE OIEHUBATH U JHATHOCTHPOBATH YMEHHUS
HHTErPUPOBATH 3HAHUS PA3JIMYHBIX 00/1acTell, ApryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PeHHA

C.1 IIpakTnyeckue 3aJaHus ¢ MOAPOOHBIMH PelIeHUSIMH.
1. Boeraucnuts miiomans GuUrypel, OrpaHUIYeHHON JTUHUSMUA

y=x*+2,y=0,x=-2,x=1.



Pemenne.

Orsert:

2.
TAOJIULIBI

Hatitn Toukum meperunda QyHKIuM y =x’ —3x, penieHue opopmMuTe B BHUIC

Pewenne.

Orser:

3.

Ha crone crout nununapuyeckas 6anka ¢ Bojioi. Paanyc ocHoBaHUs OaHKU

R =5 cm. Ecnu B 3Ty 6aHKy OnycKaroT MIAPUK PAgIUycoM I = 3 CM, TO OH JIO)KUTCS Ha JTHO
0aHKH, a MOBEPXHOCTh BOJBI MPU ITOM MOJJHUMAETCS] HACTOJIBKO, YTO CTAHOBUTCS
KacaTelabHOM K mapuky. Halimute 00bEM BObI B OaHKeE.



Pemenne.

Ortsert:

4. N3 1000 coOpaHHBIX Ha 3aBOJIE TEIEBU30POB 5 MITYK OpaKOBAHHBIX. DKCIEPT
MpOBEPsICT OJMH HayTaja BeIOpaHHbIN TeneBu3op u3 3toi 1000. HalimuTe BepoSTHOCTH
TOTO, YTO IPOBEPSEMBIN TEIECBU30P OKAKETCS] OPAaKOBAHHBIM.

Pemenne.

Ortsert:

C.2 Hanucatsb pedepat no npeasioskeHHbIM TeMaM:

[TpubnuxeHHbIE BEIYUCICHUS U BEIUMCIUTEIbHBIC CPEIICTBA

Harypanbnsie norapudmel. Jlecatuanbie morapudms

Pemenune uppannoHaIbHBIX HEPABCHCTB

BriBoa popmyn npuBenenus

@DopMyITBI TOJIOBUHHOTO apryMEHTa

BriBog ¢dopmyn mpeoOpa3oBaHMii CyMMBI W Pa3HOCTH TPHUTOHOMETPUYECKHX (YHKIUN B
MIPOU3BEICHUE

CgoiicTBa 00paTHBIX TPUTOHOMETPHUIECCKUX (PYHKITUN
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TpedoBaHus K CTPYKTYpe, 0()OPMJIEHUIO U KPUTEPHUH OlleHKH pedepaTa

CrpykTypa pedepata

1) Pedepar momkeH OBITH CTPYKTypupoBaH (1O IiiaBaM, pasdenam, maparpadam). B 3aBucumoctu ot
TEMaTHUKN pedepata K HEMy MOTYT ObITh O(OpPMIICHBI MPHUIIOKEHUS, COJEPKAIINe TOKYMEHTHI, MJUTIOCTPAIINY,
TaOJIUIIBI, CXEMBI U T.1I.

2) Pedepar nqomkeH IMETh CIEAYIOMYIO CTPYKTYPY:

- TUTYJBHBIN JIUCT;

- OTJIABIICHUE C YKA3aHHEM IJIaB, maparpad)oB, CTPAHUII,

- BBEJICHUE;

- OCHOBHas 4acTh (pa30OuTasi Ha TJIaBbl U aparpadsbi);

- 3aKIIIOYCHUE;

- CITMCOK pedeprpyemMoil TuTepaTypsl;

- IPUWIOKEHUS (ECITU €CTh).

3) O6mmii o0beM pedepara HoKeH cocTaBiATh 10-15 cTpaHUI] MAITMHOMTUCHOTO TEKCTa: BBEACHUE — 1-2
CTpaHMIIBI, OCHOBHAS 9acTh — 10-12 cTpanwi, 3aKIr09eHIE — 1-2 CTPaHHUIIBI.

4) Tema pedepata (ecau BRIOHpaETC CTYIACHTOM CaMOCTOSITEIIEHO) TOJDKHA COOTBETCTBOBATH KPUTCPHSIM:

- TPAMOTHOCTbH C JTUTEPATYPHOH TOUKH 3PCHUS;

- YETKOCTh DPaMOK HCCleAyeMold NpoOiemMbl (HEOOIMycTHMa KaK W3IHUINHSAA IMHPOTa, TaK W y3Kas
OTPaHUYEHHOCTH);

- coYeTaHUe EMKOCTH M JAKOHUIHOCTH (POPMYITHPOBOK;

- aJICKBaTHOCTh YPOBHIO CTYACHYECKOW Y4eOHO-MCCIICJIOBATENhCKOW pabOThl (HEMOMyCTHMa Kak
Ype3MepHas YIpOIIEHHOCTh, TaK M M3JHUIIHAS HAyKOOOPA3HOCTh, a TAKXKE HCIOIB30BAHWE CIOPHOW C HAYYHOU
TOYKH 3pEHUS TEPMUHOJIOTHN).

5) BBoaHas 4acTh JOJKHA BKIIOYATE B CEOS:

- 000CHOBaHME aKTyaJbHOCTH TeMbl pedepara ¢ MO3WIMK HAYIHOW 3HAYMMOCTH (Manas M3y4eHHOCTh
BOIIPOCA, €ro CIIOPHOCTb, AUCKYCCHOHHOCTD U TIpoUee), TH00 COBPEMEHHOH BOCTPEOOBAaHHOCTH;

- IOCTAHOBKY 1eJici 1 (hOpMUpPOBaHUE 3a/1a4, KOTOPBIC TPEOYETCS PEIINTh JJIsl BBITIOJIHSHUS 11CITH;

- KpaTKuii 0030p ¥ aHAJIN3 HCTOYHUKOB 0a3bl, M3YUCHHS JINTEPATYPhI H MPOUYNX UCTOYHHKOB MH(POpMAIIUN
(TIpu ATOM OTpaHWUYCHHUE X TOJIBKO YICOHOH M CIIPaBOYHON JTUTEPATypOI HETOITyCTHMO).

6) OcHOBHas 4acTh pedepara CTpyKTypUpyeTcs o IiaBaM, naparpadam, KOJTUIESCTBO U Ha3BAHUE KOTOPHIX
OTIPE/ICTISIOTCS aBTOPOM U pykoBoauTeneM. [logdop e€ mommkeH ObITh HampaBiICH Ha PACCMOTPEHUE M PACKPHITHE
OCHOBHBIX TOJOXKEHUI BBHIOpaHHOW TeMbl. OCHOBHAas 4acTh pedepara, MOMHMO HCCIIEIOBAHHOTO W3 Pa3HBIX
WCTOYHUKOB COJICpXKaHHS, JIOJDKHA BKIIOYaTh B ce0s COOCTBEHHOE MHEHHE CTyACHTa W Cc(HOpMYIHPOBaHHEIC
BBIBO/IbI, OTIMPAIOIINECS Ha IPUBEICHHBIC (DaKTHhI.

OO6s13aTeNbHBIM SIBISIIOTCSI CCBUIKM HA aBTOPOB, YbH ITTO3WIIWH, MHEHHs, MHQOpPMAIHS HCIIONB30BAHBI B
pedepare. llutupoBaHWe W CCHUIKM HE JOJDKHBI TOJMEHATh TIO3WIMHM aBTopa pedepara. M3nmuuiHss
BBICOKOIIAPHOCTh, 3JIOYIIOTPEOJICHUSI TEPMUHOJIOTHEH, OOBEMHBIC OTCTYIUICHHS OT TEMbI, HecOopa3MepHas
PaCTSHYTOCTh OTACIBHBIX TJIAB, pa3JelioB, MmaparpadoB pacCMaTpPUBAIOTCS B KayeCTBE HEIOCTATKOB OCHOBHOM
gacTH pedepara.

7) 3aximrounTenbHas 4acTh pedepara COCTOUT U3 IMOJBEJCHHS UTOTOB BBHITOJHEHHON pa0OThI, KPATKOTO U
YETKOTO W3JIOKCHHUS BBIBOJIOB, aHAIIN3a CTCTICHHU BBHIMOJIHCHUS MTOCTABIICHHBIX BO BBEACHHU 3a/1ay, YKa3bIBacTCs,
YTO HOBOTO JIMYHO JJIs1 Ce0sl YICHUKHN BBEIHECIH U3 pa0OTHI Haa pedepaToM.

8) Crucok autepaTypsl K pedepary odopmisercs B andaBUTHON MOCICIOBATEILHOCTH, B HEr0 BHOCHUTCS
BeCh MEpPEYCHb HM3YYCHHBIX CTYACHTOM B IpOIlecCe HamwcaHus pedepara MoHorpadui, craTei, Y4eOHUKOB,
CIPaBOYHUKOB, SHIIUKIIOTICIHI.

9) Ilocne crmucka JUTEpaTypbl MOTYT OBITH NOMEIICHBI Pas3IUYHBIC NPHUIIOKECHUS (TabmuIel, Tpadukwy,
JMarpaMMebl, WUTIoCTpanuy U mp.) Kaxmpoe npunokenne HymepyeTcs U opopMIISIeTCs ¢ HOBOTO JIMCTA.

Odopmnenue pedepata

Pedepat nomken ObITh MpeacTaBieH B cOporropoBadHoM Buae. OdopmieHue pedepara NPOU3BOIUTCS B
COOTBETCTBHH C TpeboBaHusiMu, npenabsBisieMbiva CTO 02069024.101-2015 PABOTHI CTYJEHUYECKUE.
O6uwme TpedoBanus u nmpasuia ohopmiteHus (yrepxuaeH 28.12.2015). http://osu.ru/doc/385

PykoBojicTBO 1 penieH3npoBanue pedepara

1) PyxoBoautenem pedepara sSBISICTCS IPEoaaBaTelb, BEAYIIMHA JaHHYIO JUCIUILUIUHY.

2) lesATenbHOCTh PYKOBOAMTEIS BKIIIOYAET B CEOSI:

—  IpeIoKEHUs U (WIH) KOPPEKTHUPOBKY TeMbI pedepaTa;

—  oOcyxzaeHue cofepKaHus U IiaHa pedepara;

—  PEKOMEHAIUU MO0 TOJ00PY JIUTEPATYPHI;



—  IUIAHUPOBaHUE W KOHTPOIIb 32 pabOTOH Haf pedepaTom;

—  HamWCaHWE OT3bIBa, COJCPXKAIIEro aHamu3 pedepaTa W OICHKY HCCIEAOBATEIBCKIX KadeCTB
00y4aromerocs, MposBICHHBIX B XO€ BBITIOTHEHHUS PaOOTEHI.

Kputepuu onenku pedepara

K o0mum KputepusiM MOKHO OTHECTH:

- CootBercTBHe pedepara Teme.

- I'myOviHa ¥ TOJTHOTA PACKPBITHS TEMBI.

- AJIeKBaTHOCTH TIepeAadr TIePBOUCTOUYHUKA.

- JIorn4HOCTD, CBA3HOCTD.

- Jloka3aTeabHOCTb.

- CTpyKkTypHasi yHOpSAOYEHHOCTh (HATWYWE BBEACHUS, OCHOBHOW YaCTH, 3aKIIOYCHHS, WX
ONTUMAIBHOE COOTHOIIIEHUE).

- Odopmienne (Hamu4ue TUIaHa, CIIMCKA JIMTEPATYPHI, KYJIbTypa, IUTHPOBAHUS, CHOCKHU U T.11.).

- SI3bIKOBAs MPABUIIBHOCTb.

YacTHble KPUTEPHU OTHOCATCS K KOHKPETHBIM CTPYKTYPHBIM 4YacTsiM pedeparta: BBEJCHUIO, OCHOBHOM
YaCTH, 3aKIFOYCHHIO.

1) Kputepuu oLieHKH BBEIECHUS:

- Hanwmuue o6ocHOBaHUS BEIOOpA TEMBI, €€ aKTyaTbHOCTH.

- Hanwuue copmynupoBaHHEIX TieNiel U 3a1a4 paboThI.

- Hanwmuue kpaTkoi XapakKTepUCTUKY ITEPBOUCTOYHUKOB.

2) Kpurtepuu olleHKH OCHOBHOM JacTH:

—  CTpyKTypHupOBaHUs MaTepHaa 1o pasjeiaM, maparpadam, ad3amam.
—  Hanuuwme 3aronoBka K 4acTsIM TEKCTa U MX YJa9HOCTb.
—  IIpoGneMHOCTh B Pa3HOCTOPOHHOCThH B U3JIOKEHUH MaTepuara.
—  BeizeneHue B TEKCTE OCHOBHBIX MOHSTHI U TEPMUHOB, UX TOJKOBaHHE.
—  Hanuume nmpuMepoB, WILTIOCTPUPYIONINX TEOPETUICCKIE MOJIOKCHUSI.

Kputepuu orieHkr 3aKITIOUCHHA:

- Hanmuue BRIBOIOB 1O pe3yibTaTaM aHaIN3a.

- Bripaxkenne cBoero MHEHHUS 10 Tipobieme.

[Ipouenypa 3amuTh! pedepara COCTOUT U3 ATAIOB:

- BBICTYIUICHUE CTY/ICHTA B TCUCHHUE 5—7 MUH.

- OTBETHI CTYyJICHTA Ha BOTIPOCHI MpETojiaBaTelis, IOCTaBICHHBIC B TIpeiesiaX TeMbl pedepaTa.

OrneHKa «OTJIMYHO» CTaBUTCS, €CIM BBITIOJHEHBI Bce TPeOOBaHMS K HANMCAHWIO W 3ammuTe pedepara:
o0o3HaueHa mpodiaemMa u 000CHOBaHA €€ aKTyalbHOCTH, CHAENIaH KPATKUIl aHalIW3 pasUYHbIX TOYEK 3pPEHHs Ha
paccMaTpuBacMyro MpOOJIEMYy W JIOTUYHO M3JI0XKEeHAa COOCTBEHHAs MO3WIUs, C(HOPMYIHUPOBAaHEI BBIBOJBI, TeMa
packpbITa OTHOCTHIO, BBIIEPKaH 00BEM, COOITIOICHBI TPEOOBaHHS K BHEITHEMY O(DOPMIICHUIO, TaHbI TIPABUIIHHBIC
OTBETHI HA JOTIOJTHUTEIHHBIE BOIIPOCHI.

OrneHKa «XOpomIo» — OCHOBHBbIC TpeOoBaHMS K pedepaTy M €ro 3alluTe BHIMOJHEHBI, HO TPU ATOM
JIOTTYIEHBI HEAOYETHI. B 9acTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKEHUHM MaTepHala; OTCYTCTBYET JIOTHYECKas
MOCJIEC/IOBATENILHOCTh B CYXKICHUSX; HE BBIIEpkKaH 00bEM pedepara; UMErOTCS YIyIIeHUS B OQOPMIICHWUU, Ha
JIOTIOJTHUTENIbHBIE BOIIPOCHI IIPH 3aIUTE AaHBI HETIOIHBIE OTBETHI.

OneHKa «y/lAOBJIETBOPUTEJLHO» — HMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOOBaHUM K
pedepupoBanuio. B yactHoCTH, TeMa OCBellIeHa JIUIIb YaCTUIHO; TOMYIIEHBI PAaKTHYECKUE ONIMOKYU B COJIEPKAHUU
pedepara WM TPU OTBETE HAa JIOTIOJIHUTEIBHBIC BOMPOCHI, BO BpeMs 3alllUThl CTYACHT 3aTPYAHSACTCS C
(hopMyITUPOBKOI BBIBOJIOB.

OneHKa «HEYIOBJIETBOPHUTEIbHO» — TeMma pedepara HE PacKpbITa, OOHAPYKMBACTCS CYLIECTBEHHOE
HETIOHUMAaHHUE TIPOOJIeMBI WK pedepaT 00yJaronuMcs He TIPEICTaBIICH.
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Jucnunnuana MarteMaTuka

BAPUAHT 1
1. Pemmth mokazaTenpbHOE ypaBHEHHE 57 +5% +57 =31

2. Pemmnts norapudmudeckoe ypapaenue lg(x® —x +8) =1.

3. Pemurh TpUroHoMeTpudecKoe ypasHenue 4cos’ x —4cosx —3=0
4. Beruucnure lim =22
r—=3 dx°—%x

1
5. UccnenoBath GyHKIHMIO HA MOHOTOHHOCTh M TOUKH Meperubda: y = —§x3 +x° —1

6. Haiitu ypaBHeHHe kacaTenbHOU K rpaduky ¢yHkuuu f(x) B Touke ¢ abcuuccont x,
fxX)=x*+x+1,x,=5
7. BelurCIUTh IUI0MAas (GUIyphl, OFPAHUYEHHON JMHUAMH y = x°, y=0,x=2,x =4,

CnenaTtb pUCYHOK.

8. CKOJIBKMMU CIIOCOOaMU MOYKHO PACCTaBUTh HA MOJIKE 7 KHUT?

9. B marazun noctynwio 30 XOJIOAUIBLHUKOB, MITh W3 KOTOPBIX MMEIOT 3aBOJICKOMN
nedext. CinyualiHbIM 00pa30oM BBIOMPAIOT OJUH XOJOAMIBHUK. KakoBa BEpOsSTHOCTh TOTO,
4yTO0 OH OyjeT 6e3 nedexra?

10. Beraucnuths 1tomaas OOKOBOW, TONMHOW TOBEPXHOCTEW M 00BEM Tena,
KOTOpPOE TOJIy9aeTCsl BPAIICHHEM MPSIMOYTOJILHOTO TPEYroJbHUKA C KaTeTaMu 8 ¢cM u 15
CM BOKPYT MEHBIIETro KaTeTa.

CocTtaBuTenb A .H. MakataeBa

IIpencenarens LK H.A. Cocuuna

« » 202 r.




4 Kputepuu omeHKH

Kpurtepuu oneHuBaHus TECTOB
Kaxnplif mpaBUIBHBIA OTBET B TECTE€ NMPUPABHHMBACTCS K OJHOMY Oajuly, €CliM HE yKazaHa HMHas
HIKana. bamibl CyMMHpYIOTCS M BBIYHCISIETCS IPOLEHTHOE COOTHOUICHHE KOJIMYECTBA IPaBUIIbHBIX
oTBeTOB. Jlaree mpoIeHTHOE COOTHOIIEHUE MEPEBOAUTCS B OAIIT KOJTMUYECTBEHHOM OI[CHKH.

Ta6Jmua MEepeBOJa KOJINICCTBA MMPABUIILHBIX OTBETOB B TCCTUPOBAHUU B 0aIIbl

<40% 0 6ayoB
40-45% 1 6ann
46-51% 2 Gamna
52-57% 3 Gamna
58-63% 4 6anna
64-69% 5 6amioB
70-75% 6 6amioB
76-81% 7 6annoB
82-87% 8 baytoB
88-93% 9 6ayoB
94-100% 10 6annos

Kpurtepun oneHuBaHus NPAKTHYECKUX 3aJaHHI

«OTJIMYHO» - BCE 3aJJaHUS PEIICHBI IPABUILHO HA CHOBAHUM U3YYEHHBIX TEOPUH;

«XOpOILLO» - 3aJaHHs BBIIOJHEHBl IPaBWJIBHO HAa OCHOBE M3YUYEHHBIX TEOPHl, NPH 3TOM
JOMYILEHbI 1-2 omunOKy, UcTIpaBiIeHHbIE O TPEOOBAHUIO MPEIO1aBaTENS;

«yJIOBJIETBOPUTEIHHO» - TIPU BBHIIIOJHEHUH 3aJIaHU JOMYyIIEeHA CYIECTBEHHbIE OIIMOKU; CTYACHT
WCIIBITBIBAET 3aTPYAHEHNS B IPUMEHEHUH MPABUII BBIITOJIHEHUS ONEPaLINi;

«HEYJIOBJIIETBOPUTEIBHO» - CTYJEHT JEJIAeT MONBITKY PELINTh 3a/laHusl, HO IIPU 3TOM BBISABIISIETCA
HEMOHMMAHHUE CTYJEHTOM COJEp)KaHHS Y4eOHOro MarTepualia; HEyMEHHME BIAJETh IpaBUIaMU
BBITIOJTHEHUS OIIEPALIMIA; TOJIHOE HETOHMMAaHKE JOTIOJHUTEIbHBIX BOIIPOCOB IPENOAABATES.

Kpurepun onieHUBaHNs 0TBETA HA IK3aMeEHe.

OTMeTka «5» CTaBUTCS B CISAYIOMIUX CIyJasx:

* paboTa BBHINOJIHEHA MTOJHOCTHIO.

* B JIOTUYECKHUX PACCYKJIECHUAX U 000CHOBAHUAX HET MPOOEIOB U OMINOOK;

* B pEIICHUH HET MAaTeMaTHYeCKHX OINMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIHMCKA, HE
SIBIISFOINASICS CIIE/ICTBUEM HE3HAHUS WIIM HEMOHUMAaHUs y4eOHOT0 MaTepuana);

OtmeTka «4» CTaBHUTCS, €CIIH:

* paboTa BBIMOJHEHA MTOJHOCTHIO, HO 00OCHOBAHUS IIIATOB PEIICHHS HEJOCTATOUHBI (€CIIM YMEHUS
00OCHOBBIBATh PaCCYKICHHS HE SIBISLTUCH CIIEIIHATBLHBIM 00BEKTOM MTPOBEPKH);

* JIOTyIEHAa OJHA OIMHMOKA WM JABa-TPY HEIOUYEeTa B BBIKJIAAKAX, YepTekKax WM rpadukax (eciu
9TH BUJBI padOTHI HE SBISUTHCH CIICUATBHBIM O0BEKTOM IIPOBEPKH);



OtMeTKa «3» CTaBUTCS, €CIIH:

* JOMYIICHBI OoJiee OJHON OMMOKM WM OOJiee JBYX- TPEX HEIOUYETOB B BBIKIIAIKAX, YEPTEKAX
uu rpaduka, HO yJamuncs BiiajieeT 00s3aTeIbHBIMI YMEHHSIMU 110 TIPOBEPSIEMO TEME.

OTMeTKa «2» CTaBUTCS, ECIIU:

* JIOMYIIEHBI CYIIECTBEHHBIC OIMMOKHU, MOKA3aBIIUE, YTO YJAIIUKCs HE BIAJEET 00s3aTeIbHBIMU
3HAHUSIMU 110 JAHHOW T€ME B TTOJTHOM Mepe;

e paboTa MoOKa3ajia IOJIHOE OTCYTCTBHE Yy YydYallerocs OOsS3aTeNbHBIX 3HAHWM, YMEHUH 10
MIPOBEPSIEMON TeME WM 3HAYUTEIIbHAS YaCTh PaOOTHI BHIMOJIHEHA HE CAMOCTOSATEIBHO.



