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IHosicHUTELHAA 3aIIHCKA

1.1 ObsacTh NPpUMeEHEHHU
@®oHI OUEHOYHBIX CPEACTB JAWCLMIUIMH COCTaBIeH B COOTBeTCTBUH ¢  DenepaibHBIM
rOCYJapCTBEHHBIMH ~ 00pa30BaTeNbHBIMU  CTAaHAAPTaMU  MPO(ECCHOHAIBLHOTO O0pa3oBaHHsS IO
HarpasjieHHuI0 ToAroToBku (crmenuanbHOcTH): 26.02.03 CymoBoxkaenue, 26.02.05 Dxkcmryaramus
CYJOBBIX 3HEPreTHYECKHX YCTaHOBOK, 26.02.06 Dxcruryatauusi CyJI0BOTO 3JIEKTPOOOOpPYIOBaHUS U
cpencTB aBToMaTHKH M DenepaabHBIM rocyJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEIHEro
(mostHOT0) 001IEr0 00pa3OBaHMS.

MecTo AMCHMIUIMHBI B CTPYKTYpE MPOTPaMMbl HMOATOTOBKH CIHELIUAIUCTOB CPEIHEro 3BEHA!
IMCLUIUIMHA OTHOCUTCA K LUKy «O01meo0pa3oBaTebHbIe AUCHUIUIMHBL. [IpoduabHbIe TUCIMITITHHBI
(OY . 12).

1.2 TpeGoBaHus K pe3yJabTaTaM OCBOEHUS THCUMIINHBI
OcBoenue copepxanus y4eOHON TUCIUTUIMHBL "MaTemaTukay 00ecrieunBaeT JOCTHKEHNE
CTYJICHTaMHU CJEIYIOIINX PE3yIbTaTOB:

1) TUYHOCTHBIX, BKJIFOYAIOIIHM:

OCO3HaHHE 00YYAIOUTUMUCS POCCUMCKON TPa)1aHCKON UICHTUYHOCTH;
TFOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;
HaJIM4YMe MOTUBALIUU K OOYYEHHUIO U TMYHOCTHOMY Pa3BUTHIO;
LeJICHANTPaBICHHOE PA3BUTUE BHYTPEHHEH MO3HUIIMH JIMYHOCTH HAa OCHOBE JyXOBHO-HPABCTBEHHBIX
ueHHoctel HapoaoB Poccuiickoit denepanuu, UCTOPUYECKUX U HAITMOHATBHO-KYIBTYPHBIX
Tpaaunuid, GOPMUPOBAHNE CUCTEMBI 3HAYMMBIX [IEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK,
AHTUKOPPYIIIMOHHOTO MUPOBO33PEHUS, IPABOCO3HAHMS, SKOJIOTHUECKON KYIbTYphl, CIOCOOHOCTH
CTaBUTH IIEITU ¥ CTPOUTH )KU3HECHHBIC TUTAHEI;

2) MeTanpeIMETHBIX, BKITFOYAIOIIUM:

OCBOCHHBIEC 00YUAIOIIUMHUCS MEKITPEIMETHBIE TTOHITHS M YHUBEPCAIbHBIE YUEOHBIC IEHCTBUS
(perynsTUBHBIC, TO3HABATENbHbIC, KOMMYHUKATHBHbIE);

CIOCOOHOCTh MX UCIIOJIB30BAaHUSI B TIO3HABATEIHLHON M COLIMATILHON MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM NeSTENIbHOCTH, OpTaHU3aI[uN
y4eOHOT'0 COTPYJHUYECTBA C TIEAArOrMYeCKUMHU PabOTHUKAMU M CBEPCTHUKAMHU, K YYaCTHIO B
MMOCTPOCHUH WHANBUAYAIBHON 00pa30BaTeIbHOM TPACKTOPHH;

OBJIQJICHUE HaBBIKAMU y4e€OHO-UCCIIEIOBATEIHCKON, TPOCKTHOM U COIMATTLHON IeATEIbHOCTH.

MNpECAMETHBIX .

1) BnageHne METoIaMu JI0Ka3aTeIbCTB, AITOPUTMAMU PEIICHUS 3aa4; yMeHue GopMyIupoBaTh
OIpPEACIICHUA, aKCUOMbBI U TCOPEMBI, IPUMCHATEL UX, IIPOBOANUTE AOKA3ATCIBHBIC PACCYKACHHUA B XOIAC
pelieHus 3a1ay;

2) yMeHue omepupoBaTh MOHITHSIMH: CTEMEeHb YHCIa, jJorapudm ducia; yMEHHE BBIIOJIHATH
BBIUMCIICHHE 3HAYeHW W mpeoOpa3oBaHMsl BBIPAXEHUH CO CTEMEHsIMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAITHOHAIBHBIX BRIPAXKEHUH;

3) yMeHue OIepHpoBaTh TMOHSATHUSMHU: pallMOHATIbHBIC, HppaIOHATbHBIE, IMOKa3aTeIbHBIC,
CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUTOHOMETPHYCCKUEC YPAaBHCHUA U HEPABCHCTBA, UX CUCTCMBI,

4) yMeHHE OmepupoBaTh NOHATUAMHU: (YHKIHs, HETNpepbiBHAS (QYHKIHS, TMPOU3BOIHASL,
nepBooOpasHas, ONpeesIeHHbIN HHTErpajl; yMEHNE HaXOJUTh IPOU3BOAHbBIE JIEMEHTAPHBIX (PYHKIINMH,
UCIIONB3YSl  CIIPAaBOYHBIE MAaTEpUANbl; HCCIENOBaTh B TNPOCTEHIIMX ciydasx (yHKIMHA Ha
MOHOTOHHOCTh, HAaXOIUTh HAWMOOJIbIINE W HAUMEHbIIWE 3HaueHUs (QyHKUMN; CTpOUTH Tpaduku
MHOTOYJIEHOB C HCIIOJIb30BAaHHEM ammnapara MaTeMaTUYecKOro aHaiu3a; MPUMEHSTh MPOU3BOIHYIO
IIpru pCHICHUHA 3aaa4 Ha ABMKCHHUC, PCIIATh MPAKTHKO-OPHUCHTHUPOBAHHELIC 3aJla4yd Ha HanOOoJIbIINE U
HaAaUMCHBIUINC 3HAUYCHUS, HA HAXOXKICHUC ITYTH, CKOPOCTHU U YCKOPCHUA,



5) yMeHHe ONEpUpPOBATh MMOHATUSAMH: palMOHAIbHAS (YHKUMS, IOKazaTeslbHas (QYyHKIUA,
creneHHass (QyHkus, jgorapudmMuueckas GYHKIHS, TPUTOHOMETpUYECKHE (YHKIIUU, OOpaTHbIC
(GyHKIMU; YMEHHE CTPOHUTH IpadMKu M3YYEHHBIX (YHKIWH, MCIOJIB30BaTh TpapUKU MPH U3YUECHUHU
IIPOLIECCOB M 3aBUCHUMOCTEH, NpU pelIeHUM 3a7ad U3 JIpYrux y4eOHBbIX MpeaIMETOB U 3ajad M3
peanbHOM JKU3HU; BRIpaXKaTh (POpMyJIaMH 3aBHCUMOCTU MEKIY BEIIMYMHAMU;

6) yMeHue pelnaTth TeKCTOBbIE 33/1a4M Pa3HbIX THIOB (B TOM YHMCJI€ Ha IPOLEHTHI, 10JU U YaCTH,
Ha JBU)KEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3a/a4d U3 OOJIACTH YIPaBIICHUS
JUYHBIMU M CEeMEHHBIMM (PMHAHCAMM); COCTABIATH BBIPAKEHMsI, yYpaBHEHMs, HEPaBEHCTBA U MX
CHCTEMBI 10 YCIIOBHIO 33/1a4H, UCCIICAOBATh MOJIYYEHHOE PEIICHHE U OLIEHWBATH MPABIONOI00HOCTH
pE3yJIbTaTOB;

7) yMeHHE OIepHUpOBaTh MOHATHIAMU: CpeAaHee apupMeTHyeckoe, MeAuaHa, HauOojiblee WU
HauMEHbIIEe 3HAUYEHUs, pa3Max, JUCIEPCUs, CTaHAApPTHOE OTKJIOHEHUE YHMCIOBOrO Habopa; yMeHue
U3BIICKaTh, HMHTEPIPETUPOBATh HWH(POPMAILMIO, TPEJICTABICHHYI0 B Ta0iuIax, Ha guUarpaMmax,
rpadukax, OTpa’karollyl0 CBOMCTBA peallbHBIX MPOLECCOB U SIBICHUH; MPEICTaBIATh HHPOPMALIUIO C
MIOMOUIBIO TaOJMIl U IUarpaMM; MCCIeA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadMuecKux METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

8) yMeHHe OonepupoBaTh MOHSATHSIMHU: CIYYallHBIA OMBIT M CIy4aifHOE COOBITHE, BEPOSTHOCTH
Clly4yailHOro coOBITHS; YMEHHE BBIYMCIATH BEPOSATHOCTh C MCIIOJIb30BaHUEM IpadUUeCcKUX METOJIOB;
MPUMEHSTH (OPMYIIBI CIOKEHUS U YMHOXKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTBI U (POPMYIIBI
IPU PELICHUU 3a7ay; OLEHHBATh BEPOSTHOCTH pPEaJbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU
BEJIMYMHAMU; YMEHHUE MPHUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OONBIIMX YHMCET B MPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

9) yMeHue onepupoBaTh MOHATUSAMU: TOYKA, MpsMasi, MJIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBII
yroJl, CKpEUIMBAIOUIUECS MPsMBIE, NMApAJIEIIBHOCTh U NMEPIEHANKYISAPHOCTD NMPSAMBIX U INIOCKOCTEH,
YToJI MEXy NMPSAMBIMH, YTOJI MEX]Y MPSMON U IUIOCKOCTHIO, YTOJI MEXY IJIOCKOCTSMHU, PacCTOSHUE
OT TOYKH 0 IUIOCKOCTH, PACCTOSIHME MEXAY NPAMBIMH, PACCTOSHUE MEKIY IUIOCKOCTSIMH; YMEHHE
MCIOJIb30BaTh MPH PELICHUH 3a7ay U3y4eHHbIe (GaKThl U TEOPEMbI IUIAHUMETPHH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOILET0 MUPA;

10) ymeHue omnepupoBaTh MOHATUSAMH: MHOTOTPAaHHUK, CEYEHHE MHOIOIpaHHHKa, KyoO,
napajuiefienunesa, npusMma, nupamuaa, GuUrypa M NOBEPXHOCTh BpallleHUs, IWIMHApP, KOHYC, IIap,
cdepa, cedeHus: Gpurypsl BpalieHHs, IIOCKOCTh, Kacaromascs chepsl, HWINHIpPA, KOHYca, IUIOMAab
MOBEPXHOCTU THpaMHUAbl, NPU3MBI, KOHyca, LWIMHApA, IUlomanb cdepel, o00beM KyOa,
IPSIMOYTOJIBHOTO NapajuleJIEeNUNena, NUPaMHUIbl, MPU3MbI, LMIUHApA, KOHYyca, IIapa; YMEHHE
n300pakaTb MHOTOTPAHHUKM M TIOBEPXHOCTH BpAalllEHUS, UX CEUEHUS OT pPYKH, C IOMOUIBIO
YEPTEKHBIX HMHCTPYMEHTOB U DJJIEKTPOHHBIX CPEICTB; YMEHHME pACIIO3HABATh CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHE PAcIO3HABATh [IPaBUIIbHbIE MHOTOIPAHHUKH;

11) ymeHue omnepupoBaThb HOHATHSIMHU: JIBUKEHHE B IPOCTPAHCTBE, MOJOOHBIE (UTYpHI B
IIPOCTPAHCTBE; UCII0JIb30BATH OTHOLIEHHE IJIONIAAeH MOBEPXHOCTEH U 00beMOB MOJOOHBIX (HUTYp HpU
pEILIEHNN 33/1a4;

12) ymeHHe BBIYMCIATH T€OMETPUYECKHE BEJIMYUHBI (JUIMHA, YTOJ, IJIOMaAb, 00bEeM, IIIOIIAIb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METOBI;

13) ymeHue oneprpoBaTh NOHIATUIAMHU: MIPSIMOYTOJIbHAs CCTEMa KOOPAMHAT, KOOPAMHATHI TOUKH,
BEKTODP, KOOPJAMHATBI BEKTOPA, CKASIPHOE MPOU3BEIACHHE, YTOJI MEXIY BEKTOPaMHU, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHMCII0; HAXOAUTh C TIOMOIIBIO N3YYEHHBIX (QOPMYI KOOPAUHATHI CEPETUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

14) ymeHue BBIOMpATh MOAXOASIIMN HM3YYEHHBIH METOJ] JUIsl PELISHUs 3a/layM, pacrno3HaBaTh
MaTeMaTHueckue (akThl U MaTeMaTHYECKHUE MOJENIU B MPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX, B
HCKYCCTBE; YMEHHE NPHBOJWUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCHUICKOM W MHPOBOM
MaTEMaTHYECKON HAYKH.

OcHoBHBIMU (pOpMaMK TPOBEACHUS TEKYIIETO KOHTPOJIS 3HAHUN Ha 3aHATUSIX TEOPETUYECKOrO
o0y4eHHs SBISIOTCA YCTHBIM ONpPOC, NHCHMEHHOE BBHINOJIHEHUE 3aJaHMid, pELICHHE TEeCTOB,
BBINOJIHEHUE [TPOBEPOYHBIX, CAMOCTOSITEIbHBIX, IPAKTUYECKUX PaloT.



1. ITacmopt
(¢onaa onenoynbIx cpeacts mo gucuunanne MATEMATHUKA

No KonTponupyembie Mmoayiu Ortan HanmenoBanue o1ieHOYHOTO CpeACTBA
(TeMbl) AUCIUTUIMHBI dhopmupoB BU]T KOJINYECTBO
aHMsl
1 | Paznmen 1. IloBTOpenue kypca npomexyt | [Ipaktuueckast padora Ne 1- Ne | 2Bapuanta
MaTE€MaTUKU OCHOBHOMW IIKOJIBI | OYHBIN 4. 1 Bapuant
Tecrl
2 | Pazgen 2. CreneHu U KOpHHU. npomexyt | [Ipakruyeckas pabora Ne 5- Ne | 2 papuanra
CrenenHast GyHKIHS OYHBIN 8.
3 | Paznmen 3. [loka3arenpHas npomexyT | [IpakTudeckas padora Ne 9- Ne | 2 BapmanTa
GyHKIMSA OYHBIN 11.
Paznen 4. Jlorapudmei. npomexyT | [Ipaktuueckas pabora No 12- 2 BapuaHTa
Jlorapudmmueckas GpyHKIUS OYHBIH Ne 16.
4 | Pazgen 5. Ilpsmblie u npomexyT | [Ipaktuueckas pabora No 17- 2 BapuaHTa
IUIOCKOCTH B IPOCTPAHCTBE OYHBIH Ne 20.
Paznen 6. Koopaunate! u IMpomexy | [IpakTudeckas padora Ne 21- 35
BEKTOPBI TOYHBIN Ne 23. BApUAHTOB
KOHTPOJIb
Paznen 7. Kommekcusle uncna | npomexyt | [Ipaktuueckas pabora Ne 24- 2 BapuaHTa
OYHBIH Ne 28.
Pa3nen 8. OcHOBEI npomexyt | I[Ipakruueckas padora Ne 29- 2 BapuaHTa
TPUTOHOMETPHH. OYHBIN Ne 33. 1 Bapuant
Tpuronomerpudeckue Tecr 2, Tect 3 2 BapuaHTa
q)YHKHI/II/I. [IpoBepounas padora Nel 2 BapuaHTa
Paznen 9. IlpousBoanas npomexyt | [Ipakruueckas padora Ne 34- 2BapuaHTa
GyHKIMH, ee IpUMEHEHNE OYHBIN Ne 39. 4 BapuaHTa
CamocrosrenbHas pabotaNe 1 | 6
CamocrosrenpHas pabora Ne 2 | BapHaHTOB
Paznen 10. [TepBoobOpaznas npomexyT | [Ipaktudeckas padora Ne 40- 1 BapuaHT
(byHKLIMH, ee IpUMEHEHHe OYHBIN Ne 41.
Paznen 11. MHororpanauku | mpomexyt | [Ipakruueckast pabora Ne 42- 2BapuaHTa
Tejla BpallleHUs! OYHBIN Ne 48. Tect 4, 5 1 BapuaHT
5 | Pazgen 12. MHoxecTBa. npomexyt | [Ipakruyeckast pabora Ne 49- 1 BapuaHT
DJeMeHThl Teopuu rpados OUHBIN Ne 50. 4 BapuaHTa
Pa3znen 13. DnemenTsl npomexyt | [Ipakruueckas padora Ne 51- 2BapuaHTa
KOMOWHATOPUKH, CTATUCTUKH U | OUHBIN Ne 53. 1 BapuaHT
TEOPUHU BEPOSITHOCTEN Tect 6 4 BapuaHTa
CamocrosrenbHas pabora Ne 3
Pasznen 14. YpaBuenus u npomexyt | [Ipakruueckas pabora Ne 54- 2BapuaHTa
HEpPABEHCTBA OYHBII No 57.
6 | Ox3ameH WtoroBelif | Dx3ameHalmoHHas paboTa 35
KOHTPOJIb BapHaHTOB




2. lIpakTHyeckue padoThl
Metonuueckre yKazaHHs 10 MPOBEICHHIO MPAKTHISCKUX PadOT MPUIIAraroTCs.
Bpewmst, komopoe omseooumcs na svinonnenue npaxkmuueckotiou pabomot - 60 — 90umunym.

Kpumepuu oyenusanus:
«omauunoy - 90%-100% npasunvro pewiennbix 3a0anull
«xopouwon- 15%-89% npasunvro pewennvix 3a0anuil
«yoogremeopumenvron- 50%-74% npasunvro pewennvix 3a0anuii
«HeyoosremsopumenvHon- metnee 50% npasuibHo peuieHHbIX 3a0aHull

3. TecToBBIil KOHTPOJIb

Tecr 1 k pazneay 1. [loBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI.
1. Beruucnure: 2/3-3/2.
a) Y2 0) 1/6; B) 1
2. Beruucnure: 5,3-0,51.
a) 3,25; ©6) 4,79, B) 0,458
3. Kaxkwue uncna Ha3pIBaroTCs I[GI‘/'ICTBI/ITGHLHI)IMI/I?

a) ynotpeOJsieMbIe IPU CYETE U HyJIb,  0) IPOOHBIC U IENIbIC; B) pallMOHAIBHBIC +
UppaIOHATbHBIC

4. Kakue yucia Ha3bIBAlOTCS HATYPAJIbHBIMHA ?
a) ynorpeOssieMbIe IPU CYETE U HyJIb;,  0) IpOOHBIE; B) yHOTpEOJISIeMbIC IIPHU CUETE

5. Beruncnure: 2.3+6.24.
a) 8.54;, 0) 647, B) 2.924

6. Berunciure: -115:23.
a)-5; 0) 5; B) 7

7. Beruncnure: -19+8.
a) 11; 0) 27; B) -11

8. Berumucnure: 7,476:6,23.
a) 1,2; 0) 0,12; B) 12

9. Brruucnure: -14+22.
a) 8; 0) -36; B) 36

10. 3anumuTe YUCIo B BHUJE OECKOHEUHOM Tieproandeckoii apoou 1/3.
a) 0,(3); 6) 0,0(3); B) 0,9

11. Beruuciure: 1/3+1/2.
a) 5/6; 0) 1/6; a) 2/5

12. Beruuciure: 1/3:3/2.



a) 2/9; 6) 1/6; B) 5/6
13. Bemuucnure: 1/3-1/2.
a) 5/6; 0) -1/6; B) 2/5

Kpumepuu oyenusanusa:

«omauynoy - 90%-100% npasunvubix omeemos,

«xopouoy- 15%-89% npasuibnvix omeemos,
«yoosnemsopumenvrHon- S50%-74% npasunvrvix omeemos,
«Hey00srIemeopumenbHon- meree 50% npasubHbIX OMEemos.
Bpewmsi, komopoe omeooumcsi na svinonnenue mecma - 20-30 munym.

Tect Ne 2k pazneny 8 «OCHOBBI TPHTOHOMETPHI)

Ne | 3apanue Bapuantsl oTBETOB
1/

] o oain(—F 1 .1 /
1 Berancire:  sin(—2) a) -3 6) B) — =, r) 2
2. . 3= 2 -~ V2 :

BeraucauTe: cos-, a) _“T; ) “Tr B) — —; r) —
3. Boiuncinre:  tg(——) V3 = 3
C e a) ——; 6 L B) -1 r) V3
4. . 5w = -~ _[3 /
Beruncnure: ctg? a) —/3; 6) 3 E) ——; r) —
5. B : 51 T
BIYUCJIINTE ) a} []; ﬁ]l T; B]I E 1"} -
a:r'csin% + arccos (—\:—3:] + arctgl
6. Brryucnure: . bm T T
N - a) 0; 6) - B) 33 D -3
arcsin {—=) + arccos— + arctg(—1)
7. | Beruucnure: a) —m 6) T B) m r) _m
arcsin {—:—:} + arccns(—t—:) + arcctgl 2 4
8. | BeramcamTe: a) = 6) 2 E) _ r) V3
5in35°- cos100° + cos35° - 5inl00° 2’ 2’ 2’ z
9. BeramcimTe: a) =; 5) 0; B)—1; r)1
5in129°- c0s39° — cos5129° - 5in39° -
10. | BeramcamTe: a) _1 6) L. B]_ﬁ. r) V3
c0594° - cos56° — 5in94° - 5in56° 2’ 2’ 2’ z
11. | BeruucauTe: a) _1 5) 1, B}_E r) 3
cos66° - cos36° + 5in114° - sinl44° 2’ 2’ 2’ z
12. | BeruHcaHTE: 1. sy V2. vz, 3
3.’!'1': T g e . 3.’!'1' a} 2 ] D} 2 ] B} 2 ] I'} 2
cos—=" cos g +sing - sin—g




13. tg37° +tg23° _./3. STNE? _¥3 v
BrluncanTe: 1= tg37°-tg25° a) —v3; 6) +3; B) — i r)
14 tg ?g—ﬁ— tﬁ% a) —v3 6 V3 B)—=; r) 3
BriuucamTe: : :
7m 4
lttog gy

Kpumepuu oyenusanus:

«omauunoy - 90%-100% npasunvubix omeemos,

«xopouton- 15%-89% npasunvrvix omeemos,
«yoogremsopumenvion- 50%-74% npasunvuvix omeemos,
«Hey0osiemeopumenvHon- meree 50% npasuibHuIX OMeemos.

Bpems, komopoe omseooumces na guinonnenue mecma - 30 munym.

Tecr Ne 3 k pazneny 8 « Tpuronomerpuyeckne ypaBHeHHsD

Ne | 3apanue Bapuantsl oTBETOB
/1
1. Pemute ypaeHeHue: cos{x + m) = —1 a) Tk €Z; 6) T t rk kE 2
L r 2 ¥ r
m
E) E+2HI-:,I-:EZ; r) 2mk, ke Z
2 T o
: PemnTe ypaEHeHHe: tg E—x) =0 a) mtkk €Z; @) 3 + nk, kEE;
m
E) E+2HI-:,I-:EZ; r) 2mk, ke Z
3. 3m o T
PelunTe ypaEHeHHe: ctg (x +?) =0 a) tk,keZ; ©) 3 + mhk k€ Z;
m
E) E+2mﬁ:,kEZ; r) 2mk, ke Z
4. Pemute ypaeHeHue: sin{m —x) =0 a) Tk €Z; 6) T t rk kE 2
L r 2 ¥ r
m
E) E+2HI-:,I-:EZ; r) 2mk, ke Z
5. HailiguTe HaMMEHBIINI MOT0KUTENbHBIII 2) T 6) T 8) T + 2k kEZ; ) T
KOpEeHb ypaBHeHus 25inx — /3 = 0 3 3 3 6
6. Haiinnre HauMeHbITUN TOI0KUTEIBHBIN a) — m 6) T B) E_TE r) m
KOpeHb ypaBHeHus tgx + /3 = 0 3’ 3’ 3’ 6
7. | Haiigure HauGoNbIIMI OTPHUIATENBHBINA a) — T 6) T B) — T + ok kEZ; 1) — n
KOpeHb ypaBHeHHs 2sinx + /3 = 0 3’ 3 3 J r 6
8. Haiigure HanGOIbIINI OTPHUIIATELHBIN . 3m 3m 3m
— ——; — ——+ 2k k € Z; - —
KOpeHb ypaBHeHus1 2cosx+ 2 =0 3) 4 6) 4 ) 4 g ) 4
9. Haiinure kopHM ypaBHEHUS a) Z, i 6) r E) Z, im r) Z, i
sin x =~/3cos x : : ° f PE
npuHaIeKane mpoMexytky [0;217]
10 H wk
PemmTeypagmenue: a) 3mkk €2;6) -,k €Z;
sin—-cos——cos—=-sin—=0 3
2 6 2 6 B) — +6mk, k€Z; r)6nk,k€EZ

Kpumepuu oyenusanus:

«omauynoy - 90%-100% npasunvrbix omeemos,
«xopouton- 15%-89% npasunvrvix omeemos,
«yooenemsopumenvron- S0%-74% npasunvrvix omeemos,
«Hey0081emeopumenvHon- menee 50% npasuibHuIX OMeEemos.
Bpems, komopoe omeooumcs na gvinoanenue mecma - 30 munym.




Tect Ne 4 k pazaeny 11 «MHOTOrpaHHMKH U TeJIa BpaleHUusD)

1. Teno, moBEpXHOCTH KOTOPOTO COCTOUT U3 KOHEUHOI'O YUCIIa MJIOCKUX MHOTOYT'OJIbHUKOB, Ha3bIBACTCS
1) MHOTOYTOJIBHUKOM; 2) MHOTOTPaHHUKOM; 3) TenoM BpaleHHs

2. [Ipu3ma, y KOTOpOit G0KOBEIE pedpa MepneHINKYIIPHBI OCHOBAHHIM, HA3bIBACTCS

1) mpaBUILHOIA; 2) HaKJIOHHOW; 3) mpsmoit

3. BrIcOTO# NTPU3MBI Ha3bIBACTCS

1) paccrosiHre MEXTy TUIOCKOCTSIMH €€ OCHOBaHMI; 2) JyinHA OOKOBOTO pedpa; 3) HET BEPHOrO OTBETA

4. Y npsMoii Mpu3Mbl OOKOBBIC TPAHU SBIISIFOTCS

1) mapannenorpaMMamu; 2) KBazipaTaMu; 3) npsIMOYTOJIbHUKaMHU

5. Y kyba
1) 4 rpanm, 12 peGep, 8 BepmuH; 2) 6 Tpaneit, 12 pedep, 8 BepmuH; 3) 6 rpaneii, § pedep, 4 BepIIHHBI

6. [IpssMoyronpHBIN NapajuiesienuIe] — NPsAMOM napaieJenunea, OCHOBAHUEM KOTOPOTO SIBISIETCS

1) kBampar; 2) psIMOYTOJTEHUK; 3) mapamnnenorpamMm

7. I'paHaAMU OpsIMOYTOJIBHOTO Napajuiesienunea BastoTCs

1) kBazpartsl; 2) mapasuienorpaMMBl; 3) IpAMOYTOJIBHUKHI

8. KBagpar AnuHbI AUaroHany nNpsMOYyToJIbHOTO MapajuiesenuIiea paBeH

1) d’=a+b+c; 2) d*=a’+b*+c’ 3) d*=a’+b’-c?

9. FpaHH napaurejaenuIicia, H¢ UMCrOIIue O6I]_II/IX BCPIINH, HA3bIBAIOTCA

1) npoTHUBONEKAUMHE; 2) npuiexXaIirumuy; 3) HeT BEepHOI'O OTBETA

10. BricoTa 60K0BOI1 rpaHy MpaBUILHON MHPAMUIbI, IPOBEJCHHAS U3 BEPIINHBI, HA3bIBAECTCS

1) nauaroHanbo; 2) MeIMaHO; 3) anodemoii

11. Hepnequ/IKmep, OHYH_IGHHBII\/II 13 BCPHIMHBI TMPAMU/IbI HA IIJIOCKOCTb OCHOBAHUSI, HA3bIBACTCA

1) quaroHabo; 2) BBICOTOI; 3) anodemoit

12. JInaronasib MHOIOIpaHHUKA — 3TO OTPE3OK, COETUHSIOIINN

1) mo0ble 2 BepIIMHBI MHOTOTPAaHHHUKA; 2) 2 BEPIIMHBL, HE MPUHAICKAIIUE OJTHON TPAHU;

3) 2 BepUIMHBI, TPUHAJISKAIME OAHOW TPaHH

Kpumepuu oyenusanus:

«omauuroy - 90%-100% npasurvubix omeemos,

«xopouton- 15%-89% npasuibrvix omeemos,
«yooeremsopumenvhon- 50%-74% npasunvrvix omeemos,
«Heyoosnemsopumenvhon- menee 50% npasuibHuIx 0meemos.
Bpems, komopoe omeooumcs Ha evinonnerue mecma - 15 munym.



Tect Ne 5 k pazneny 11 « MHOrorpaHHMKH U TeJIa BPAILlEHUD)

1. ]_[I/IJ'H/IHIII)OM Ha3bIBACTCs TCJIO, OTPAHUYCHHOC IMOBEPXHOCTHIO:

a) KOHMYECKOW;  0) KOHIICHTPHUIECKOMH; B) IIMJTHHIPHUICCKOM; ) cheprueckoit
2. YKaxwuTe dIIEMEHT, He TPUHAJISKAIIHHA IMITHHIPY:
a) anopema;  ©0) BeICOTA; B) oOpazyromiasi; T) paguyc
3. OceBbIM CEUCHUEM LUIUHIPA SABISICTCS:
a) TPEyroJbHUK;  0) KpYyT; B) Tparenus; T') IPSIMOYTOJIBHUK
4. KoHyc He MOKET OBITh MOJTyYeH BPALCHUEM:
a) IPSAMOYTOJIbHUKA BOKPYT OJJHOM M3 CTOPOH;
0) paBHOCTOPOHHETO TPEYTOIBFHUKA BOKPYT MEIHAHHI,
B) paBHOOEIPEHHOTO TPEYTONBHUKA BOKPYT BBICOTHI,
T') IPSAMOYTOJIFHOT'O TPEYTOJIbHUKA BOKPYT OJJHOTO U3 KaTeTOB
5. YKaxuTe 31eMEHT, HEe IPUHAJIEKAILUNA KOHYCY:
a) Menuana;  0) BBICOTA; B) oOpasytoras; T) OCh
6. BoKOBOIi MOBEPXHOCTHIO YCEUEHHOTO KOHYCA SIBIISICTCS:
a) YacTh WIMHIPUYECKOHN TOBEPXHOCTH;
0) yacTh KOHUYECKOH MOBEPXHOCTH;
B) 4acTh chepruiecKoii TOBEPXHOCTH;
I') 4acThb NOBEPXHOCTH MIapa
7. CedeHneM OUIMHIPA IIOCKOCTHIO, IEPIIEHANKYIISIPHOM ero o0pasyoliel, siBiaseTcs:
a) KpyrT; 0) MPsIMOYTONFHUK;  B) Tpareus
8. CeueHneM KOHYCA MIIOCKOCTHIO, MEPIIEHANKYIISIPHON OCH KOHYCA, SBIISIETCS:
a) TPEYTOJIbHUK; 0) IPsIMOYTOJIBHUK; B) KpyT

9. CedenneM KOHYyca TIOCKOCTBIO, TIPOXOJISIIEH Yepe3 BEPIINHY KOHYCa M XOP/Iy OCHOBaHUS HE MOXKET OBITh:
a) paBHOCTOPOHHUU TPEYTOJIBHUK; 0) paBHOOEIPEHHBII TPEYTOJIbHHK;
B) Pa3HOCTOPOHHHN TPEYTOJIBHUK
10. OceBbIM ce4eHHEM YCEUEHHOT'O KOHYCA SIBIISETCS:

a) Kpyr; 0) paBHOOOKas Tparnenus; B) MPSIMOYTOJIbHAS TPaIeLHsI

11. IImockocTs UMeeT co cepoil TONBKO OTHY 0OIIYI0 TOUKY, €CIIHM PACCTOSHHUE OT LIEHTpa chephl 10
TJIOCKOCTH:

a) Oosbliie paguyca chepbl;  0) MeHblIe paauyca chepbl;  B) paBHO paguycy chepsl

12. Ceuenue chepbl eCTh OKPYKHOCTh, €CIIM PACCTOSIHUE OT LEHTpa Cephl A0 MIOCKOCTH:
a) Oonpuie paguyca chepsl;  0) MeHbIe paauyca chepbl;  B) paBHO paanycy cepsl

Kpumepuu oyenusanusi:

«omauynoy - 90%-100% npasunbubix omeemos

«xopouton- 15%-89% npasunvrvix omeemos
«yoosremsopumenvron- S0%-74% npasunvrvix omeemos,
«Hey00siemsopumenbHon- menee 50% npasuibHbIX 0OMEemos.
Bpewmsi, komopoe omeooumcsi na svinonnenue mecma - 15 murym.
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Tect Ne 6 k pazaeny 13 «jeMeHTbI KOMOMHATOPUKH, CTATUCTHKH M TEOPUH
BEpPOSITHOCTE»

1.Ynop51;[0quHoe MHOKECTBO, OTINMYAIOMICECA TOJIBKO ITOPAJIKOM 3JIEMCHTOB, HA3BIBACTCS

a) IlepecTaHoBKON; 0) pasMemieHuEM; B) COUYETAaHUEM

Z.VHOPSII[O‘IGHHOG MMOAMHOKCCTBO M3 N 3JICMCHTOB IO M 3JICMEHTOB, OTIIMYAIOIIHUCCA APYT OT Apyra 6o
CaMHMHU JJICMCHTAMHU, 0o MOPAAKOM HX PACIIOJIOKCHUS, HA3BIBACTCA ...

a) Coueranuew; 0) pasMellcHUEM; B) NEpPECTaHOBKOH,;

3. ... W3 1N 3JIEMEHTOB 110 M HA3LIBAETCS JIF000E IMOJAMHOKECTBO M3 M 3JIEMCHTOB, KOTOPBIC OTIIMYAKOTCA APYyT

OT Jpyra 1o KpailHel Mepe OJJHUM 3JIEMEHTOM.

a) IlepectanoBKoii; 0) pa3MelecHHEM; B) COYETAaHHUEM

4.Co0pITHE, KOTOpPOE 0053aTENIbHO POU30MIET, HA3BIBACTCS ...

a) HeBo3MOXHBIM; 0) IIOCTOBEPHBIM; B) CIy4ailHbIM

5.CoObITHE HA3BIBAETCH ..., €CIM OHO HE MOKET IIPOM30MTH B pe3yIbTaTe JaHHOTO UCIBITAHUS.

a) CiyJaifHbIM; 0) HEBO3MOXXHBIM; B) JOCTOBEPHBIM
0)

6.Co0OpiTHs A 1 A Ha3bIBAIOTCA ..., €CJIM HETIOABJICHUE OAHOT'O U3 HUX B PE3YJIbTATC JAaHHOT'O UCIIBITAHUA
BJICUCT IOSABJICHUE APYTOIO.

a) CoBMeCTHBIMU; 0) HECOBMECTHBIMU; B) MPOTHUBOMOJIOKHBIMHU

7.Yucno nepecTaHOBOK U3 N 3JIEMEHTOB OIpeesieTcss (hopMyJioi

a) Pn=nl; 6) = '::l:::n:'!; B) Ay = ':u:n:'!

8.Uucino couetanuii 3 N 31€MEHTOB 10 M omnpenensercs GopMyaon

n n! n!

a) M =- : © Q) OF =- . B) M = -
) n (n—ml’ ) m (n—mt’ ) n (n—m)im!
9.BeposiITHOCTD JOCTOBEPHOTO COOBITHS

a) Oombiue 1; 0) paBHa 1; B) paBHa O;

10.BeposiTHOCTh HEBO3MOKHOTO COOBITHSI paBHA
a) Ooupme 1; 0) paBHa 1; B) paBHa O;

11.Ot1HOLIEHKE YKCTa HCHBITaHHﬁ, B KOTOPBIX cOOBITHE IIOABUIIOCH, K 06IJ_IGMy qucity q)aKTI/I‘leCKI/I
MMPOU3BCACHHBIX HCIILITAHUI Ha3bIBACTCS

a) KIIACCHYECKOW BEPOATHOCTHIO;
0) OTHOCHTEIBHOH YaCTOTOM;
B) (U3NUECKON JaCTOTOM;

12.BepOHTHOCTL MOSIBJIICHUST COOBITHS A OrpeacIsACTCa HCPAaBCHCTBOM

11



a) O0<P(A)<I; 6) 0<P(A) <1, B) 0<P(A)<I;
13.CymMa BepOsATHOCTEH MPOTUBOTIOIOXKHBIX COOBITHI PaBHA

a) 1; 0) O; B) -1; r) 2
14.BepositHOCTS P A(B) Ha3bIBACTCS

a) KJIACCHYECKON BEpPOSTHOCTHIO;
0) TeOMETpUYECKON BEPOSTHOCTHIO;
B) YCIIOBHOW BEPOSTHOCTHIO;

I') OTHOCHTEIBHOU YacTOTOM

15.Beryucintb P3

a) 4; 0) 6; B) 24; r) 32
16.Beraucints .f-'iz

a) 8§ 0) 12; B) 6; r) 16

17. Cny4aiiHoil BeTMUNHON Ha3bIBaeTCs MepeMeHHas BeTMYMHA, KOTOpasi B 3aBUCUMOCTH OT UCXOJI0B
HCIIBITaHUS IIPUHUMAET TO WJIM UHOE 3HAUYCHHUE:

a) He 3aBucsuee ot ciydas

0) 3aBucsee OT cirydast

B) 3aBHCsIIEe OT IEPEMEHHOMN

r) He 3aBucsiiee oT mepemMeHHOM

Kpumepuu OYeHUueaHusl.

«omauunoy - 90%-100% npasuisbrbix omeemos,

«xopouwon- 15%-89% npasunvrvix omeemos,

«yoosnemsopumenvron- 50%-74% npasunrvrvix omeemos,

«Heyodosremeopumenvhon- mernee 50% npasubHbix 0Meemos.
Bpems, komopoe omseooumces na gvinoanenue mecma - 20-30 munym.

4. CamocTosiTeJibHbIE pa00ThI

CamocrositenbHast padora Ne 1 o Tteme: «UncnoBas mocjienoparejbHOcTh. [Ipenen pyHkumm»
Bapmuanr 1

1. 3anummmre nepBbIe MITH YWICHOB IMOCIEI0BATEILHOCTH, OONTHH WIEH KOTOPOH BRIpakaeTcst GopMyIIoit

a,=4n—9

2. YcraHOBUTE, ABISETCA MOCIEA0BATENBHOCTE C OOIIMM WIeHOM X, = 3 - 2" MOHOTOHHO Bo3pacTaromei
WM MOHOTOHHO yOBIBAIOIIEH.

. . . 1 3
3. Haiigure cymmy OE€CKOHEUHOW T€OMETPUIECKON MPOrpecCHy, €CIH U3BECTHO, UTO By = R

L . xe—4 . 1-Zx+dax®
4. Boerauciure npexpensl: a) lim(x*+ x—5); 06) lim——; B) lim ————.
x—+3 x—2 x—12 x—oa  2x*+5

12



Bapwuanr 2

1. 3anummmTe nepBbIe MATH YWICHOB ITOCISI0BATSILHOCTH, OOITHI WIEH KOTOPOH BRIpakaeTcst GopMyIIoit
b,=3n+7

2. YcraHOBUTE, SBJISIETCS MOCIEI0BATEIBHOCTD C OOIIUM WieHOM V,, = 0,4 - 5™ MOHOTOHHO BO3pacTaroIIei
WJIM MOHOTOHHO YOBIBAIOIIEH.
N N N - 1
3. Haligure cyMMy OECKOHEUHOW T€OMETPUICCKON POTrPECCUM, €CITH U3BECTHO, UTO by ==, g = =

. 1-Zxadgat
lim —

: -9
4. Bpruucnoure npeaens; a) lim (x3—x +1); 6) im——: B
p A ) .t’—'—l{. } ) a3 x— ) Jr—roa x% 45

Bapuanr 3

1. 3amummre nepBhIe MATH WICHOB MOCIEN0BATEIFHOCTH, OOIINH WiIeH KOTOPOH BeIpaXkaeTcst hopMyIon
-n"

n in

2. YcTaHOBUTE, SBIISETCS MMOCIICIOBATEIBHOCTh C OOIIMM YWICHOM X, = 3 -7 + 2 MOHOTOHHO BO3PaCTalOIICH
WM MOHOTOHHO YOBIBAIOIICH.

3. Haiigure cymmy OE€CKOHEUHOW T€OMETPUIECKON MPOTrPECCHH, €CIIH U3BECTHO, UTO By =

[T

_1

» G‘ - 4'
. . xt—4 . Ax®—2x+3
4. Beraucure npegenst: a) lim(x*— 2x+5); 6) lim —; B) lim ==
a2 ) oo 2at +at—1

Bapuant 4
1. 3anumwure nepBbIC MATh WICHOB MOCJSI0BATEILHOCTH, OOIINH YICH KOTOPO BhIpaxkaeTcs (hopMysIon
d I:—l:ln'+._
T on4z

2. YcraHOBUTE, SBJISIETCS TOCIEI0BATENBHOCTD C OOIIUM YWIEHOM ¥, = 2 — 5 -1 MOHOTOHHO BO3pacTaromIei
WM MOHOTOHHO yOBIBAIOIIEH.

1
Jti‘=§-

3. Haiigure cymmy OECKOHEUHOW T€OMETPUIECKON MPOTrPECCHH, €CIIH U3BECTHO, UTO by =

ook

. . . x=—16 . 12x% -+ 2a—1
4. Beraucnure npegens: a) lim (x*+ 3x —8); 6) 1111‘11 T B) lim —— -
x——2 X+ -

x xr—oo Ja* +5xt—x

CamocTtosiTenbHast padoTa Ne 2 o teme: «IIponsBoanas GpyHkuum»

Bapuanr 1
Haiigute npou3BoaHbIEC CACIYOINX (PYHKIINE:
1. flx) = —x%+9x2 +3x— 2, 2. flx) =x%*-tgx; 3. flx)= j:—i:;
4, flx) =4xz+3x: — x5

5. flx) =e*

Bapwuanr 2
Haiigute mpon3BoaHbIE CASTYOINX QYHKIINN:
1. flx) =x*—3x>+5x—8; 2. flx) =x%-sinx; 3. flx)= ;f
) H E o ) )
4. flx) = 6x5 +4dxz +; 5. f(x) = cos(1—2x)
X

Bapwuanr 3
Haiigute mpon3BoAHbIE CIENYOMINX (PYHKITAMA:
1 flx) = —x*+2x? —4x+ 2; 2. flx) =x%-ctgx; 3. flx)= j—i
L 5. flx) =In(3x+ 1)

4. f(x) =4x=—Txr—x"

13



Bapwuanrt 4
Hatigute mpon3BOAHBIC CICTYIOIINX (YHKITANA:

1. f(x) =2x3 +4x2 —5x —7; 2. flx) =x5-Inx; 3. Flx) = “;é;
&x
4. flx) = 6xz+9x= —; 5. f(x) =sin (3x —4)
X
Bapuanr 5
Haiigute mpon3BOAHbBIC CICTYIOIIUX (YHKITAMA:
1. f(x) =x*+6x%—5x — 18; 2. flx) =x%-cosx; 3. flx)= x—;;;
1
: 2 B . .
4. flx) =9x= +4x: +f; 5 flx) =cos(x*+2)
Bapuanr 6
Haiigure mpon3BogHbIE CIENYOMINX (YHKITAMA:
L fi(x) =x5+2x*—4x + 9, 2. flx)=x3-tgx; 3. flx)= j_jl
4. f(x) =10xs —7x7 —x %, 5 flx) =In{x%+1)

CamocrosiTennbHast padoTa Ne 3 k pazgeny 13. «jeMeHThl KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPUH
BEpPOSITHOCTEID)

Bapmuanr 1

1

1. Pemmte ypasuenue: A’ = — - A?

20

2. Bpuranup noikeH OTHpaBuTh Ha padoTy Opuraay u3 3-x denoBek. CKOJIBKO TaAKMX OpUTajl MOKHO COCTaBUTh
u3 8 yenoBek?

3. Bpomena urpanbHas KocTb. HaliT BEpOSITHOCTS:
a) MOSIBJICHUS YETHOTO YUCIIa OYKOB; 0) MOSIBICHUS HEe OOJIBIIE ABYX OYKOB.

4. B naptuu u3 15 neraneit umeercs 8 crangapTHeIX. HaliTu BEpOSTHOCTD TOTO, UTO CPENHU ISATH B3ATHIX HAyTal
JeTaneil 3 ctaHmapTHBIE.

Bapuanr 2
3
1. Pemnte ypaBrenue: 30X = A,
2. CKOJIBKUMH CTI0cO0aMM MOKHO PacCTaBUTh 6 TOMOB SHIMKIIONEANH, YTOOBI OHU CTOSUIN B Oecriopsiake?

3. B ypue 5 6enpix u 10 gepHbIX mapoB. 13 ypHBI Hayraa BRBIHUMAIOT OUH map. KakoBa BEpOSITHOCTH TOTO, YTO
BBIHYTBIN LIap OKaXETCS:

a) 4YepHbIM; 0) OeIbIM.

4. TlepenctBo 1o (yrdony ocmapuBaroT 20 KOMaHJ, Cpey KOTOPHIX 7 muaupyromux. [lyreMm skepeObeBKH
KOMaH/Ibl pacIipenessiFoTcs Ha Be rpynmbl o 10 koman B kaxkaoi. KakoBa BeposSTHOCTh MOMaJaHUs BCEX
JTUAMPYIOMNX KOMAaH/I B OJTHY TPYTITy?

Bapmuanr 3
1. Pemure ypasuenue: 30A; , = A>

2. U3 10 xaHauIaToOB HYKHO BBIOpATh 3-X Ha KOH(pepeHnoo. CKOIBKUMU CIIOCO0aMH 3TO MOYKHO CAeJIaTh?

14



3. Bpomena urpaibHas KocTb. HaliTH BEpOSITHOCTS:

a) MOSIBJICHUS YETHOTO YHCIIa OYKOB; 0) MOSIBJIICHUS HE OOJIbIIIEe TPEX OUYKOB.

4. BoceMb Pa3JINYHBIX KHUT PACCTABJIAIOTCA HAyJa1y Ha OI[HOf/i noJske. Halitu BEPOATHOCTH TOr'0, YTO JIBC

ONpE€ACICHHBIC KHUTU OKAXYTCS MMOCTABJICHHBIMHA PAIOM.

Bapmuanr 4

1. Pemmmte ypasuenne: 20A° , = A

2. CKOJIBKUMH CIIOCOOaMu MOT'YT pasMCCTUTHCA 5 yenmoBeK BOKpPYT croja?

3. JIBa cTpenka CTpENSIOT MO OJHOW M TOH e I1eNi. BeposTHOCTh MmomanaHus B LEib JUIS MEPBOrO CTPEIKa
pasna 0,82, st BToporo 0,75. HaliTu BEpoSITHOCTB TOT0, YTO 00a CTpEJKa MONaayT B IEb.

4. B simuke umeercs 80 ctanmapTHbIX Aetaieit u 20 HectaHAapTHBIX. W3 smuka Hayaady OepyT OAHY 3a APYTroi
nBe neranu. KakoBa BepOSITHOCTH MOSBICHUS CTaHAAPTHOM JETANW MPHU MEPBOM HCIBLITAHUH, IIPU BTOPOM
HCIILITAaHUH ?

Bpewms, komopoe omeooumcst Ha 6bINOIHEHUE KANCOOU CAMOCMOAMENbHOU pabombl - 20 MuHym.

Kpumepuu OYEHUBAHUA 6CeX caMocmo;zmeJZbelxpa6om:

«omauyrnoy - 90%-100% npasunvro pewennvix 3a0anutl

«xopouion- 15%-89% npasunvro pewennvix 3a0anuil
«yooenemsopumenvron- S0%-74% npasunvro pewienHvix 3a0anuil
«Heyoogremseopumenbhon- meree 50% npasuibHoO peueHHbIX 3a0anuii

Iposepounas paGora Nel k pasaeny 8. «OCHOBBI TPUTOHOMETPHID)

Haxo:xnenue l'lplllﬁJ'll/l)KeHHl)lX 3HAYEHUI CHUHYCAa, KOCMHYCAa, TAHI€HCA U KOTAHT€HCAa YUCJIa

¢ MOMOIIBI0 TA0JHMI U MUKPOKAJIbLKYJISITOpA

Haiinute 3HaueHns cueayomux GyHKIUNA C TOMOIIBI0 MUKPOKAJIBKYJISATOPA:

1.
1) sin30%
2) sin90%
3) sin270%
4) sin210°%
5) tan112°
. T
11) sin—;
4
. 27
12) SIII?;

T
13) COs—.
11

6) cos41?
7) cos60%;
8) cos18%;
9) cos152°%
10) tan 82°.

27T
14) CO5—;

o

T
15) tan E;

3T
16) tan —

2. Haiinute 3Ha4eHUs cienyromuX GyHKINN ¢ MOMOINI0 Tadmwi bpamuca:

sin 53°56"; sin 26%49":
sin 86%47"; sin 72°28";
cos23%’". cos63%14"
cos3%23" cos 8746
tg 33° 44’ ; tg 22°40';
tg 78° 4'; tg77°2';
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tg83°15'; tg 86°25';
ctg 2°2'. ctg1°1’

Bpems, komopoe omeooumcs na gvinoanenue nposepounou pabomul - 45 murym.
Kpumepuu oyenusanus:
«omauunoy - 90%-100% npasunvro pewiennbix 3a0anull
«xopouwion- 15%-89% npasunvro pewennvix 3a0anuil
«yoogremeopumenvron- 50%-74% npasunvro pewennvix 3a0anuii
«Hey008IemeopumenvHon- meree 50% npasuibHO peueHHbIX 3a0aHull

3K3aMeHaHHOHHbIﬁ BapuaHT l'[pOMQ)KyTO‘lHOﬁ aTTeCTallumn

SEJNEPANIBHOE NOCYOAPCTBEHHOE BIOOXETHOE
OBPASOBATEJIbHOE YYPEXOEHME BbICLLENO OBPA30OBAHUA
«BOJIKCKUA TOCYOAPCTBEHHbBIN YHUBEPCUTET BOOHOIO TPAHCIMOPTA»
CAMAPCKWUA ®UITUAT ®TBOY BO «BIYBT»

PACCMOTPEHO 3K3AMEHALIMOHHbIA BUNET YTBEPXIAKO
npeaMeTHoW (LMKIOBON)
koMuccnen NQ 3am. ampekTopa no yuebHon

MaTtemaTU4ecKknx n obLumnx
eCTeCTBEeHHOHay4HbIX AncuunninH

MpoTtokon Ne oT «» HosGps 2023 T.
Mpeacepatens MUK MaTtematuka

V. B. MBaHoga 1 Kypc
« » 2023r.

no AnCLUUNINHE: N Hay4YHOWN AEATENBHOCTMN
H.WN. Nannsamosa

« » 2023r.

UHCcTpyKuMA AnAa cTygeHToB
Ok3ameHaLMoHHas paboTa no mateMaTuke cocTouT 3 17 3agaHuii, KOTopble pasferneHbl Ha TpU YPOBHS.
3apanus ypoBHen «A», «B» n «C» He0OX0AMMO NMCbMEHHO peLLnTb U 3anucaTtb OTBET.
BHumaTenbHo unTante ycroBus 3agaHuin. OTBeTbl 3anucbiBanTe 4YeTko M pa3bopumBo. PekomeHayem
BbINOMHATL 3a4aHUA B TOM NOpsigKe, B KOTOPOM OHM AaHbl B paboTte. Ecnn kakoe — TO 3agaHume y Bac Bbi3blBaeT
3aTpyaHEHWe, TO NMPONyCcTUTE ero 1 NocrapanTech BbIMOMHUTE Te, B KOTOPbIX Bbl yBEpPeHbI. K nponyLieHHoMy
3a[jaH1I0 MOXXHO BEPHYTBCS, €CMNN Yy Bac OCTaAHETCS BpeMs.

1. Haiinure 3Ha4eHNE BRIPAKEHUS: w/0,00l - /250
2. Bemonmnre aeiicrsus: 4/0,0081—3/0,008 -2/3200000

1Y
3. BrImomHUTE OEHCTBHUS CO CTEIEHIMM: (1,5)0 - [— . 23

4. Bplunciure: |095:|.00—|O§|54+12|0ng6

7-3x 1
5. Pemmre nmokasareanLHOE YpaBHCHUEC: 9 :a
6. Pemmre HppanMOHAIBLHOE YPaBHCHHUE:! 9x+25 =13
log, (4—x)=2

7. Pemmre norapupmudeckoe ypaBHEHHE:
N

8. [Hamo: A (3;2; 1), B (-2; 5; 7). Haiitn KOOpJHATHI BEKTOPA AB

1

8x-5
9. Pemmre nmokaszarennHOE HEPABCHCTBO!: [Zj S 64

10. Haiigute 061acts onpeaeneuus pynkuu: f(x) =+ 6x — 18
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Yposensb «B»

1
1. Haiinure snauenne dynxuun T (X)=— X —x+4 npu x = 7

1

8x-5
2. Pemmre nmokazaTenbHOE HEPABEHCTBO: (Zj <64

3. Pemure norapudmuyeckoe HepaBeHCTBO: |Og3 (9X —17) >0

4. Peumre ypasuenne: 9" -8-3%-9=0

5. Tlocrpoiite rpadux pynxuun: y=4"—2

Yposens «C»

1. Haiinure o6nacts onpenenenns pynkuma: T (X)=10g,,

12 -3x
9x+3

2. Pemmre ypasnenue: logs(x + 1) + logs(x +3) =1

Bpewms Ha Boinosinenue: 180 muH.

KpunTepuu onenuBanus:

Ouenka Kpurepuit Meronnueckue MaTepralibl OUEHUBaHH
«OTJINYHOY 95%-100% npaBwIbHEIX | OOOCHOBAHHO MOJTyYEeHBI BEPHBIE OTBETHI B 16 -
peleHui 17 3apanusx
0/ 0,
«XOpoLIO» 65%-95 f’ NpaBUILHBIX | (GocHOBaHHO MOTyYeHBI BEpHBIE OTBETHI B 13 —
peuieHui

15 3aJaHUAX U TOJTYHUCHBI HCBCPHBIC OTBCTHI U3~
3a BEIUYHCIIHTEIHLHON OH.II/I6I(I/I, HO IIpH 3TOM
HUMECTCS BEpHaAsd IMOCICAOBATCIIBHOCTD BCEX
iaroB

«YyAOBJICTBOPHUTCIILHO»

50%-65%
pelieHui

MMpaBUJIbHBIX OO60CHOBaHHO MOJYYCHBI BECPHBIC OTBCTHI B 9 -
12 3a/IaHrAX U MMOJYYCHBI HCBECPHBIC OTBETHI U3~
3a BBIYUCIIMTEIILHON OIIHOKU HIIN MNPUMEHCHUA

hopmys

«HEYHOOBJIECTBOPUTEIILHO»

menee 50%
peueHui

MpaBWIBbHBIX | B pabore comeprkaTcs rpyOble OmMOKH, BEPHBIX
peueHuit MeHee, 4eM B 9 3ajaHUsIX.

3K3aMeHalIl/IOHHbI]71 BapuaHT HTOrOBOM aTTeCTAlUHU

SEJNEPAJNIbBHOE TOCYOAPCTBEHHOE BIOJXETHOE
OBPA3OBATEJIbHOE YYPEXOEHWE BbICWWETO OBPA3OBAHUA
«BOJKCKUA TOCYOAPCTBEHHbLIN YHUBEPCUTET BOOHOIO TPAHCMOPTA»

CAMAPCKWUA ®UNUAT ®TEOY BO «BI'YBT»

PACCMOTPEHO

npegMeTHOW (LMKITOBOM) KOMUCCUEN
MaTemMaTM4ecKkmx n obLLmx

€CTeCTBEHHOHaY4YHbIX AUCUUMIIVH
Mpotokon Ne ot «_»anpensa 2024 r.

Mpepcepatens MUK
.B. NBaHoBa
« » 2024 r.

3K3AMEHALIMOHHbIU YTBEPKIAIO
BUNET
No 3aMm. gupekTopa no y4yebHom
-— N Hay4YHOW OeATENbHOCTU
no ANCLUMNIINHE: H.WN. Nannamosa
MaTtemaTtuka « » 2024 .
1 Kypc
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UHcTpyKuMAa ana ctyneHToB
OK3aMeHaLMoHHasa paboTa no matemaTnke cocTouT M3 20 3agaHuin, KOTOpble pa3ferneHbl Ha TPY YPOBHS.
3apaHusa ypoBHen «A», «B» 1 «C» HeobxoanMO NMCbMEHHO peLUunTb U 3anMcaTtb OTBET.
BHumaTenbHO uuTanTte ycrnoBus 3agaHuvi. OTBeTbl 3anucbiBanTe 4eTko M pasbopumBo. PekomeHayem
BbINONHATL 3aaHNA B TOM NOpsigKke, B KOTOPOM OHU AaHbl B paboTe. Ecnu kakoe — TO 3agaHume y Bac Bbi3blBaeT
3aTpyaHeHWe, TO NPonycTUTe ero U noctapamTechb BbIMOMHUTL TE, B KOTOPbIX Bbl yBepeHbl. K nponyLeHHOMY
3a[laH1I0 MOXXHO BEPHYTbLCS, €CNN Y BaC OCTaAHETCS BpeMsl.

YpoBeHb «A»

1) PewwuTtb 3agavy: CobcTBeHHasa ckopocTb Tennoxona 39 KM/4, CKopocTb TedeHust 1 km/y. Tennoxod npoLuern no
TeveHuto 3 Yyaca, NnpotuB TeveHns 3 yaca 30 MnHyT. CKONbKO BCEro KUITOMETPOB MPOLLEN TeNoxon?

2) Bbluncnute: Sin(— 450)~ cos 90° —ctg (— 2700)

3) B TpeyronbHuke ABC yron C pasex 90°, BC=12, AB=13. Haittu tg A.

4) PewwnTb ypaBHEHME: V2cosx—1=0

5) HanTtu nnowaapb YetbipexyronbHuka ABCD, BepLUUHbI KOTOporo nmetot koopauHatel A(1;3), B(5;7), C(8;7),
D(10;3).

6) HaiiouTe npoussoaHyto cyHkumm: Y = 3x® +10sin x

7) Hawmgute nHTerpan dyHKUmm: J.(5X3 - 7X)dX

8) Hangute gmaroHanb NpAMOYroribHOro napannenenunena c usmepeHuamm 8 cMm, 9 cm, 12 cm.

9) B npaBunbHol yeTbipexyroneHon nupammae SABCD Touka O — ueHTp ocHoBaHus, SD=26cm, AC=20cm. Haritun
anvHy otpeska SO.

10)B cbopHuke 6uneToB No guanke Bcero 25 6unetos, B 11 N3 HUX BCTpevaeTcsi BONPOC N0 TepMOAMHAMMKE.
Hangute BepoATHOCTb TOrO, YTO B Ciy4aHO BbIBpaHHOM Ha ak3amMeHe buneTte CTyQeHTy He JOoCTaHeTCs
BOMPOC MO TEPMOAMHAMUKE.

YpoBeHb «B»
1) Touka OBWKeTCs No 3akoHy s(t} = 8t + 2t — 7(M). HaiiT ycKopeHne TOYKM B MOMEHT BpeMeHM t; = 2 cek.

2) Haintu sHaueHue npoussoaHon dyHkumm  flx} = x* - Inx npm x=e.
3) BpalueHue Tena BOKpYr OCM COBEpLUAeTCs Mo 3aKoHy @it} = 6 sin(2t + ;] Hantn yrnosyo ckopocTb Tena B

MOMEHT BPEMEHMU £y = [} CEKYHA.

4) Bblumcnntb Nnowaab ouUrypbl, orpaHU4EHHON NIMHUAMU y=x2, x=-1, x=2,y=0.

5) Paguyc oKpy>XHOCTU, ONMCaAHHOW OKOJI0 OCHOBaHWS NPaBUibHOW LLECTUYrONbHON NPpU3Mbl, paBeH 4 cM.
BokoBoe pebpo npuambl paBHO 7cM. HalnTn o6bem n nnowanb NOfHOM NOBEPXHOCTU MPU3MbI.

YpoBeHb «C»
1
1) Haitu Touky makcumyma doyHkuumn f(x)= 5 x-x* —8X.
2)  PewwuTb ypaBHeHue: (Gcos® x— Scosx— 4) - ./—43sin x =0

3) [daHa npaBunbHas TpeyronbHas yceyeHHas nupamuaa, ee BbicoTa paBHa 4 CM, a ANWHbI CTOPOH
OCHOBaHu paBHbl 12 cm n 3 cMm. Yemy paBHbl 06beM yceyeHHOM nvpamuabl U nnowagab ee 6okosown

NMOBEPXHOCTMN?
4) MoHeTa nogbpacbiBaetcst 10 pa3. KakoBa BeposaTHOCTb TOro, 4to repb BeinageT gBa pasa?
5) Tennoxon NPOXoauT MO TEYEHUIO PEKN OO MyHKTa HasdHadeHust 200 KM 1 nocrie CTOSIHKM BO3BpaLlaeTcs B

NyHKT OTNpaBneHusl. HangmTe ckopocTb TEYEHWS, ECMNM CKOPOCTb TENNOXo4a B HEMOABWKHOW BoAe paBHa
15 km/v, cTosHka anutca 10 4YacoB, a B NyHKT OTNpaBneHuss Tennoxopn Bo3spallaeTtcs yepes 40 yacos
nocne otTnnbITMa N3 Hero. OTBET AanTe B KM/Y.

Bpewms na Beinosinenne: 180 muH.

Kpurtepuu oneHnBaHus:

Ornenka Kpurepnii Mertoauueckue MaTepuabl OllEHUBaHUS

COTITUIHO» 95%-100% npaBUIIbHBIX PELICHHH O00CHOBaHHO NOJTy4YeHbI BepHble oTBeTHI B 19 - 20
3aJIaHUsIX

«XOPOIIIOY 65%-95% mpaBUIIBHBIX PEIICHUI OO00CHOBaHHO MMOJTyYEHBI BEPHBIC OTBETHI B 14 - 18

3aJaHUAX U TTOJTYYE€HBI HEBCPHBIC OTBETHI N3-3a
BBIYHCITUTEILHOU OI.T.II/I6KI/I, HO ITPU OTOM UMECTCA
BCPpHad 1MoCJICA0BATCIIBHOCTh BCEX MIAroB
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OO00CHOBaHHO MOJIYYCHBI BepHBIC OTBETH B 9 — 13

«ynosaetBop | 50%-65% mnpaBHUIbHBIX PELICHUI

UTEJBHO» 3aJaHUsIX U TIOJIy4CHbl HEBEPHBIE OTBETHl H3-32
BBIYHCIIMTENILHOM ~ OMIMOKKM  WIM  TPHUMEHEHUs
dopmyn

«HeynoBIeTBO | MeHee 50% NpaBUIIBHBIX PEIICHUMA B pabote conepikarcs rpyOble OIMUOKH, BEPHBIX

PHUTEIHHOY peneHuit MeHee, 4eM B 9 3aJjaHusX.

Wsmenenus u gononHenusa Kk @OC aucuuruinabl Ha 2024-25 y4eOHBIN TOA - U3MEHEHUH U JONOJHEHU HeT.

HN3menenus u nonoguenus k ®OC

[Ipencenarens ITIK

HBanosa 1.B.

noonucow

DQUO

«29» aBrycra 2024 r.
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