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1. O01ue MoJI0KEeHUSA

KontponbHo — u3mepurensubie matepuaisl (KMUM) npennaznauens! ass
KOHTPOJISL U OLICHKH 00pa30BaTENbHBIX JOCTHXKEHUN CTYIEHTOB, OCBOMBIIHMX
nporpammy yueoHoi aucuuruinHel OYb 04 «MATEMATUKA»

KHNM BKIt04ar0T KOHTPOJIbHBIE MaTepUalbl 7151 IPOBEACHUSI TEKYIIETO KOHTPOJIS
U IPOMEXKYTOYHOM aTTecTanuu B (hopMe IK3aMeHa.

KWM pa3paboTan Ha OCHOBaHHH:
® [pOrpaMMbl TOATOTOBKM CHEUHAIUCTOB CPEIHET0 3BE€HA IO
cnennanbHoCcTsIM CITO
23.01.09 MammHucT JIOKOMOTHBA

15.01.35 Caapuuk

® [porpamMMbl yueOHON JUCIUTUIUHBI
OVb 04 «MATEMATUKA»
15. 06. 2018 rox




2. PE3YJIbTATBI OCBOEHHUS YUEBHOM JUCHUJIUHBI,
IO/ VIEKAIIUE ITPOBEPKE

2.1. OO0mme KOMIETeHIUM, MOJIeKAIHEe TPOBepKe NPH BbINOJHEHUH
3aaHUA.
B pesynbTaTe ocBoeHMs y4€OHOU JUCITUTIIMHBI 00YYAIOMUNACS TOJKEH YMETh!

Y1 BononHATH apupMETHUYECKHE ACHCTBUS HAJ YHUCIAMH, COYeTas YCTHBIE U
NUCbMEHHBIE TIPUEMBbI; HAaXOIUTh NPUONIMKEHHBIE 3HAYEHMs] BEJIWYMH U
HNOTPEIIHOCTH BBIYUCICHUN (aOCONMIOTHAsE M OTHOCHUTENIbHAs); CpPaBHUBATH
YHUCJIOBBIE BBIPAKEHHSI;

Y2 HaxoauTh 3HAYEHUS KOpHS, CTENEHHU, Jorapupma, TPUTOHOMETPUYECKHX
BBIDOKEHMII HA OCHOBE ONpPEACNICHUs, MWCHONb3ysd MpU HEO0OXOIAUMOCTH
UHCTPYMEHTAJIbHBIE CPEJICTBA; IIOJb30BAaThCS MPUOIMKEHHOW OLIGHKOW Tmpu
NPaKTUYECKUX PACUETaX;

Y3 BBINOJIHATH NPEe0OpPa30BaHUs BHIPAXKEHUM, MPUMEHSISI GOPMYJIbl, CBSI3aHHBIE CO
CBOMCTBaMHM CTEINEHE, J0rapu(pMOB, TPUTOHOMETPUUECKUX HYHKLIUNA;

Y4 BbIUUCHATH 3HAUYeHHE (YHKIMM MO 3aJlaHHOMY 3HAUYEHHUIO apryMeHTa Mpu
pa3IMYHBIX crocobax 3aaaHus QyHKUIUU;

Y5 omnpenensiTh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIMH, HIUTFOCTPUPOBATH UX HA
rpadukax;

CTPOUTH TpaUKu U3YUEHHBIX (QYHKLUMA, UILTFOCTPUPOBATH MO rpaduKy CBOMCTBA
ANeMEHTApHbIX (PYHKIUN;

Y6 ucnonb3oBaTh MOHATHE (PYHKIMM JUIsl ONUCAHWS M aHaiu3a 3aBUCUMOCTEN
BEJINYMH;

Y7 HaxoauTh NPOU3BOJHBIE JIEMEHTAPHBIX (DYHKIIMIA;

¥8 wucnonb3oBaTh MPOU3BOAHYIO ISl U3YUEHUSI CBOUCTB (DYHKIIMIA U MTOCTPOCHUS
rpauKoB;

Y9 npumeHsTh NPOU3BOAHYIO JUISl MPOBEACHUS NPHUOJMKEHHBIX BBIYMCICHUM,
pemiaTh 3aJayd OPHUKJIAJHOTO XapakTepa Ha HaxOXKJIEHUE HauOOJIBIIEr0 H
HAaUMEHBIIEr0 3HAYCHHUS,;

Y10 BbIYUCIATH B MPOCTEUIINX CIIy4asiX IUIOMIATU U OOBEMBI C UCIIOJIb30BAHUEM
ONpEeEIEHHOr0 HHTErpana;

Y11 pemarth paninoHaIbHBIC, TOKAa3aTEIbHBIC, JJOTApUPMUICCKHIE,
TPUTOHOMETPUUYECKHUE YPAaBHEHHUS, CBOJALINECS K JMHENHBIM U KBaIPaTHBIM, a
TaK)Ke aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI; HCIIOIb30BaTh rpaQUuecKuii METO.T
penieHusl ypaBHEHH 1 HEPABEHCTB;

Y12 wuszo0pakaTh Ha KOOPJAUHATHOMN IJIOCKOCTH PELICHUS] YPAaBHEHUM, HEPABEHCTB
Y CUCTEM C JIByMsI HEU3BECTHBIMU;

Y13 cocraBnATh W pelmlaTh yYpPaBHEHHMS] M HEPAaBEHCTBA, CBS3bIBAIOILUE
HEU3BECTHBIE BEJINYMHBI B TEKCTOBBIX (B TOM YMCJIE NPUKIAIHBIX) 3a/1a4aX;

Y14 pacnozHaBaTh Ha YepTekKax U MOJENAX IPOCTPAHCTBEHHbIE (DOPMBI;
COOTHOCUTb TPEXMEPHBIE OOBEKTHI C UX ONUCAHUAMU, U300pAKEHUAMU;

Y15 onuceiBaTh B3aMMHOE PACIOJI0KEHHUE MPSMBIX U INIOCKOCTEN B TPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJECHHS 00 3TOM PaclojOKEHUH;
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Y16 aHanu3upoBaTh B MPOCTEHIINX CIy4asiX B3aUMHOE PACIIONIOKEHHE 0OBEKTOB B
POCTPAHCTBE;

Y17 wuzo0paxarb OCHOBHbIE MHOTOTPAaHHUKM M KpYIJble TEJa; BBIIOJIHATH
YepTEXH 110 YCIOBUSIM 3a/1ay;

Y18 ctpouTts npocTeiiiue ceueHus: Kyoa, mpu3Mbl, TUPaMUIbL;

Y19 pemath IaHUMETPUUECKUE U MPOCTEHIINE CTEPEOMETPUUECKHE 3a/ayll Ha
Hax0XJICHUE T€OMETPUUECKUX BEJIMYUH (JUIMH, YTJIOB, TUIOaeH, 00beMOB);

Y20 wucnonb30BaTh IPU PEIICHUN CTEPEOMETPUUECKUX 3a]au TUTAHUMETPHUUECKHE
(haKThl 1 METOJIBL;

Y21 npoBOANUTH JOKa3aTENbHbBIE PACCYKICHUS B XO/I€ PEILICHUS 3aau.

B pesynbraTe 0CBOEHUS AUCHUIUIMHBI O0YYaIOUIUICS TOJKEH 3HAmY.

31 3HayeHue MaTeMaTU4YeCKOW HAayKH HJs pELIeHUs 3a/ady, BO3HHUKAIOIUX B
TEOPUU U NPAKTUKE; IIUPOTY U B TO K€ BPEMSA OTPAHUYECHHOCTb NPUMEHEHUS
MaTeMaTHYECKUX METOJOB K aHAJIM3Yy M MCCIEAOBAHUIO IPOLIECCOB U SIBICHUU B
IpUpOJIE U OOIIECTBE;

32 3HaveHHME NPAKTUKUA M BOIPOCOB, BO3HUKAIOIIHUX B CaMOW MAaTEMATHKE IS
(bopMHpOBaHUS U Pa3BUTUA MAaTEMAaTUYECKON HAYKH; UCTOPHUIO PA3BUTHS MOHSITHUS
YUCa, CO3JaHUS MATEMaTUYECKOrO aHaJn3a, BO3HUKHOBEHHUS W Pa3BUTHA
rEOMETPUH;

33 yHMBepCaJdbHBIM XapakTep 3aKOHOB JIOTMKA MATEMAaTUYECKUX PACCYKICHHUM,
UX MPUMEHUMOCTb BO BCEX OOJIACTAX UEJIOBEUECKOU 1eATENbHOCTH;

34 BEPOSTHOCTHBIN XapaKTEP PA3TUUYHBIX ITPOLIECCOB OKPYKAIOIIETO MUPA.

2.2. PacnipeniesieHue moka3areJieid OleHKH MO THUIIAM 3aJaHU I

Koowi Mecmo 6 cmpykmype MK Tun 3a0anus
nposepsieMbIX
SHaHUU U
ymenuti, OK, (u3

DI'oC)
1 kypc
Vi Tema «Pazsumue nonamus 3auem 1.1(11P.3)
32 yucaa» Camocm. paboma 1.1 (I1P.2)
V2, V3, Tema «Kopnu, cmenenu u Konmp. paboma 1.1 (ITP.1)
Jocapughmor» Camocm. paboma 1.2 (I1P.2)

V4, V5, V6 Tema « @ynxyuu u epaguxu» | 3auem 1.2 (I1P.3)

Camocm. paboma 1.3, 1.4

(ITP.2)




Jugg. 3auem (I1P.4)

V3, Tema «OcHogvl 3auem 1.3 (I1P.3)
MPUSOHOMEMPUU» Konmp. paboma 1.2 (I1P.1)
Camocm. paboma 1.5, 1.6
(ITP.2)
V3, Vil VIi2, Tema «Ypasnenus u Koump. paboma 1.3 (ITP.1)
Vi3 HepaseHcmea» Camocm. paboma 1.7, 1.8, 1.9
(ITP.2)
2 Kypc
Vid, V15, V16, | Tema «Ilpsawsie u niockocmu | Konmp. paboma 2.1 (ITP.1)
V21 8 NPOCMPaAHCMEe» Camocm. paboma 2.1, 2.2
31, 32, 33, 34 (ITP.2)
Vie, V17, V18, | Tema «Mnozoepanuuxu» Konmp. paboma 2.2 (I1P.1)
Vi9, V20, V21 Camocm. paboma 2.3, 2.4
31, 33, 34 (ITP.2)
Vie, V17, V18, | Tema «Tena spawenus» Konmp. paboma 2.3 (I1P.1)
Vi9, V20, ¥21 Camocm. paboma 2.5, 2.6
31, 33, 34 (ITP.2)
Vi4, V15, V21 Tema «Koopounamot u Konmp. paboma 2.4 (I1P.1)
BEKMOPbLL» Camocm. paboma 2.7 (I1P.2)
V7, V8, V9 Tema «Hauana 3auem 2.1 (I1P.3)
Mamemamuyeckozo ananuza» | Koump. paboma 2.5 (I1P.1)
Camocm. paboma 2.8, 2.9
(ITP.2)
Vio Tema «Mnmeepan u ezo Konmp. paboma 2.6 (I1P.1)
npuUMeHeHue» Camocm. paboma 2.10, 2.11
(ITP.2)
31 Tema « Kombunamopuka» 3auem 2.2 (I1P.3)
Camocm. paboma 2.12 (I1P.2)
31, 33, 34 Tema « Dnemenmol meopuu 3auem 2.3 (I1P.3)

seposimHocmel u
mMamemamuyeckou
CMAamucmuxku»

Camocm. paboma 2.13, 2.14
(TTP.2)




3. IBMEPUTEJIBHBIE MATEPHUAJIBI 111 OHEHUBAHUSA
PE3YJbTATOB OCBOEHHUSA YYEFHOM JUCIUIIJIAHBI

3.1 3aganus AAA NpPOBeleHUS] TeKYIIero KOHTPOJISi: IPUBOAUTCS
nepeyeHb 3a/laHuil B BUJE MPOMEKYTOUHBIX 3a4€TOB, KOHTPOJIBHBIX U
camoctosTenbHbIX padoT (ITPUJIOXKEHUE 1 - 3)

3.2 3apanuss ana  npoBedeHusi U@ ¢epeHIIIPOBAHHOIO  3a4eTa
(ITPUJIOXKEHUE 4)

HuddepeHIMPOBaHHBIA 3a4eT MPOBOAUTCS B TEPBOM IOJYTOJAUU
HepBOTO Kypca.
®opma nuddeperurpoBanHOro 3a4éTa: KOHTPOIbHAs paboTa.

MakcumalibHOE BpeMsI BBIIIOJIHEHUS 3aJJaHUsI 45 MUHYT.
HcTounuku nndopmanuu, pa3petiéHHbIe K UCTIOIb30BaHUIO HA 3a4ETe:
CIIPABOYHBIE MaTepuasbl ( TAOIUIBI ).
3.3. 3ananus 1A NPoBeJeHHs IK3aMeHa
( [TPUJIOXEHUE 5)
DK3aMeH MPOBOJAUTCS B KOHIIE TIEPBOTO U BTOPOTO Kypca.

(DOPMa 9K3aMCHa: KOHTPOJbHAsA pa60Ta.

MakcumanbHOE BpeMs BBITIOTHEHHS 3aJ]aHusI 6 4acoB.
Hcrounnkn wuHpOpMauu, pa3pemiéHHbIE K HWCIOIh30BAHUIO HA JK3aMEHE:
CIIPaBOYHBIE MaTepralibl ( TAOJIUIIBI ).

OueHka ocBOeHHS Y4eOHOM AUCHUTITTMHBI

[IpeamMeToM OIIEHKM CIIyXaT 3HAHUA U yMeHus, npeaycMmorperHsie OI'OC
CIIO no mucummmae OJIT 01 matematvka ¥ HampaBjeHHbIE Ha (OPMUPOBAHHUE

001X ¥ Npo(eCCUOHATIBHBIX KOMIIETEHLUH.

B cucreme oneHKkr 3HaHUN 1 YMEHHMM UCHIOJIB3YIOTCS CIENYIOIINE KPUTEPUN:
= «OTIM4YHO» — 32 NIyOOKOE M IIOJHOE OBJIAJEHUE COIEPKAHUEM
yu4e0HOro Marepuajia, B KOTOPOM CTYAEHT JIETKO OpPUEHTUPYETCH,
BJIAJICHUE IIOHATUMHBIM alllapaToM 3a YMEHHUE CBA3BIBATb TEOPHIO C
IIPAKTUKOW,  pellaTh  IPAaKTUYECKHE  3aJadd, BBICKA3bIBaThb W
000CHOBBIBaTh CBOM CyxAeHHs. OTIMYHasg OTMETKa Mpeanoiaraet
IrPAMOTHOE, JIOTUYHOE H3JI0)KEHHE OTBeTa (KaK B YCTHOW, TaK WU B
NUChMEHHOU (hopMe), KaueCTBEHHOE BHEIIHEE O(hopmIleHHE;
= «Xopomo» — eciu CTYIEHT IOJHO OCBOWJ Y4eOHBI Marepua,
BIAJCET TOHATHMHBIM aIllapaToM, OPUEHTUPYETCS B H3YYCHHOM
MaTepuase, OCO3HAaHHO NMPUMEHSET 3HAHUS JUIS PEIICHUs MPAKTUYECKUX
3a7la4, TPaMOTHO H3JIaraeT OTBET, HO cojaep)kaHue U ¢opma OTBeTa

HMCHOT HCKOTOPBIC HCTOYHOCTH,
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= «Y/10BJE€TBOPUTENbHO» — €CITU CTYJICHT OOHApPYKHMBAET 3HAHWUE U
NOHUMAaHUE OCHOBHBIX IOJOKEHUU Y4eOHOro marepualia, HO H3JlaraeT
€ro  HEMOJHO, HEeMOCJEAOBaTeNIbHO, JOIYCKaeT HETOYHOCTH B
ONpE/eICHUE TMOHSTUH, B MNPUMEHEHUW 3HAHUN Il PEIICHUS
MPAKTUYECKUX 3a/lad, HE YMEeT JO0Ka3aTeldhbHO OOOCHOBATh CBOH
CYXKJICHUS;

= «HeynoB/1eTBOPUTEIBLHO» — €CIM CTYACHT HUMEET pa3pO3HEHHBIE,
OeccrcTeMHbIC 3HAHMSI, HE YMEET BBIACISTh IJIABHOE U BTOPOCTEIIEHHOE,
JIOMYCKAaeT OIIMOKU B OINpEIETICHUE TIOHSTHM, HMCKaXaeT UX CMBbICH,
OecTopsI0YHO U HEYBEPEHHO M3JIaraeT MaTepHal, HE MOXKET MPUMEHSTh
3HAHUA Ui PEUICHUs MPAKTUYECKUX 3a7ay; 3a IOJHOE HE3HaHUE U
HEMMOHMMAaHue y4eOHOTO MaTepHalia Uil 0TKa3 OTBEYATh.



[TPUJIOXKEHUE 1
KoHTpOabHBIC PAOOTHI



KouTposabHasg padora 1.1 1o teme:

«KODHI/I, CTCIICHU U JIOI‘aDI/Id)MBI».

Bapuanr 1.

1. Brruncnure:
1 1 3

1

8/ = = = 1=
a)5/243'32; 6) 1 8; B) (_2%)4; r) 27% -25 % +16* -27 3.

3/05
n) log, 27 —log, 7; e) 10%19°

7
2. YHpOCTI/ITe BBIpa)KeHI/Ie, cyurTas, 4To HepeMeHHBIe HpI/IHI/IMaIOT TOJIBKO ITOJIOXKUTCIBbHBIC
3HAYEHUS:

1
2,5 -0,515
(x - X 2

5 11
a) 3/27); ~3‘/x)é ; 6) Yx7 x40, B X
y

3. CpaBauTe uncna Y11 " V5.

Bapuant 2.

1. Bremaucinure:
1 3

4 1 1 3 1
2) 3125-216 :6) _‘V:/QE’; ) (26 0279 -252116% - 277,
5

n) log,9+log, 4; e)
2
2. YHpOCTI/ITe BI:Ipa)KeHI/Ie, cyurTas, 4To HepeMeHHHe HpHHHMaIOT TOJIBKO ITOJIOXKHUTCIBHBIC

logs 2—Iog3é

3HA4YCHHUA:
1
6 11 2,5 -0,5 )5
) (255 o T T,y Er)
y X X

3. CpaBauTe uncna V15 " V6.

Kputepun o1ieHOK:

Ha ouieHky «3» - 1 BepHO BBINOJHEHHOE 3a/1aHUE.
Ha ouieHky «4» - 2 BEpHO BBINIOJHEHHBIX 3a/IaHUSI.
Ha ouenky «5» - BCce BEpHO BBIIIOJHEHHBIE 3aJaHHUS.
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KouTposabHasg padora 1.2 1o teme:

«OCHOBBI TDPUTOHOMETPUUNY.

Bapuanrt 1.
1. Boluucnure:
.2
a) 2sin ?” —ctg % (0,5 Ganna)
sin50° + S|_n 10° _ (0,5 Gama)
C0s 25°¢c0s5° + sin 25°sin 5°
2. Pemmte ypaBHEHHUS:
a) 2sinx =+/3 (1 6amm)
6) 2sin®x+3cosx =0 (1 6amn)
B) sin® x—2sin2x—-5c0s”* x =0 (2 6anna)
1
r) COS( + X) = 5 HaoTpeske [%;7:] (3 Gamna)
3. Pemute cucremy ypaBHEHMI:
sinx =cosYy,
21 2cos? y +sinx = 3. (4 banna)
x—y=2
3 )
0) 1 (5 GamoB)

COS X COS Y =

Kpurepun o1ieHOK:

Ha onenky «5»: 16 — 17 6amios,
Ha onenky «4»: 11 — 15 Gamnos,
Ha onenky «3»: 7 — 10 6amnos.
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KouTposabHasg padora 1.2 1o teme:

«OCHOBBI TPUTOHOMCTPHHN).

Bapuanrt 2.
1. Beruucnure:
5
a) 2003% —tg% (0,5 6anna)
6) €0s 25°0s15° —sin 25°sin15° (0,5 6anna)
c0s100° + cos 20° ’
2. Pemmte ypaBHEHHUS:
a) J2cosx=1 (1 6amn)
6) 2cos’* x—sinx =-1 (1 6amn)
B) COS® X +2sin2x—3sin®x =0 (2 6anna)
.3 1
r) Sm(Eﬂ -X) = - Ha oTpeske [0;%] (3 Gana)
3. Pemute cucremy ypaBHEHHMI:
CosX =siny,
) sin? y —COS X = 2. (4 banna)
X+y="
3 ]
0) | _ 1 (5 GamoB)
sinxsiny = 7

Kputepuu oLIeHOK:

Ha onenky «5»: 16 — 17 6amios,
Ha onenky «4»: 11 — 15 6amios,
Ha onenky «3»: 7 — 10 6amios.
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KouTposbpHas pabora 1.3 1o teme:
«YpaBHEHUS 1 HEPABEHCTBAY.

Bapuanr 1.
Pemnte cnenyroiirie ypaBHEHUSI U HEPABEHCTBA:
1. V1+5x=1-x
X 1
2. 95>
J3

log, (2x+1) = 2,
4. log,(5x—1) > log,(2 - 3x).
5. cosx:—2
2

6. 6cos’+cosx—1=0
7. 4+2°>20

Bapuanrt 2.
Pemmmte cnenyromue ypaBHEHUS U HEPABEHCTBA:

1. Vx+4=42x-1
2sin2x+1=0
(x+1)"° <1
4sin®x-1=0

2X =32

2x + 2x+3 =9

9" _2.3* <7

No gk 0D

Kpurepun onieHOK:

Ha onenky «3» - 4 BepHO BBITIOJIHEHHBIX 3aaHUSI.
Ha ouenky «4» - 6 BEpHO BBIIIOJTHEHHBIX 3aJIaHUS.
Ha onienky «5» - Bce BepHO BBITIOJTHEHHBIE 3aJIaHMUS.
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KouTposabHasg pabora 2.1 1o teme:

«IIpssMBbI€ U TNIOCKOCTH B TPOCTPAHCTBEY.

Bapuant 1.
CropoHa kBazapara paBHa 4 cMm. Touka, paBHOyJaJI€HHAas OT BCEX BEPIUMH
KBaJpara, HAXOAMUTCS HAa PacCTOSIHUM 6 CM OT TOYKHM IIEPECEUYECHUS €ro
nuaroHasien. Hanure paccTosHuEe OT 3TOM TOYKH 10 BEPIIMH KBAApaTa.
U3 nertpa O NpaBUIRHOTO TPEYroOJBHHKA CO CTOPOHOH 3+/3 cM mpoBenéH
nepnenaukyissp OE k ero minockoctu ammHOM 6 cm. Haitaure paccrosiHue ot
TOYKM E /10 BEpIIMH TpeyronbHUKA.
N3 Touku P k muiockoctu npoBeaeHsl 1Be HakioHHble PK =9 cm u PM = 6 cm.
[Tpoexkuuss omHoll M3 HUX HAa 5 cM Oojblie Apyroil npoekuuu. Haiigurte
IMPOEKIUU ITUX HAKIIOHHBIX.

Bapuant 2
Cropona kBaapara paBHa 4 cM. Touka, He NpUHAAJIEKAIAS TUIOCKOCTH

KBaJpaTa, yJajieHa OT KaXX/JI0WM U3 €ro BEPIIUH Ha PACCTOSIHUU 6 CM OT TOUKH
JI0 TUIOCKOCTH KBajpara. Hangure pacctosHue OT 3TOM TOYKH JO IUIOCKOCTH
KBaJpara.

OTpe3oKk JIMHOM 5 CM CBOMMHU KOHIIAMHM YNUPAETCSA B JBE MapalieIbHbIE
IJIOCKOCTH, PAcCTOSTHUE MEXKYy KOTOpbIMH paBHO 3cM. Hailinure npoekiuun
OTPE3KAa HA 3TH IJIOCKOCTH.

N3 Bepmmubsl D kBagpata ABCD co cTopoHOil 2 ¢M K €ro IUIOCKOCTH

npoBesieH mnepreHaukysip DK= 2\/5 cM. Haiiaure mnomans TpeyrojibHUKa
ABK.

Kpurepun onieHOK:

Ha onenky «3» - 1 BEpHO BBIITOJIHEHHOE 33]IaHHUE.
Ha ouenky «4» - 2 BEpHO BBITIOJTHEHHBIX 3aJIaHUS.
Ha ouenky «5» - Bce BEpHO BBINOJIHEHHBIE 3aJaHUS
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KouTposbHasg pabora 2.2 110 TeMe:

«MHOTOTrpaHHUKN.
Bapuasnr 1.

=

[TocTpouts pa3BepTKy MpaBUIbHON TPEYTrOJIbHON NPU3MbI U 0003HAYUTH €€.

2. JIa peOpa mpsIMOYTOJILHOTO TMapajliesieluIea, BBIXOAAUINE U3 OJHOU
BeplIMHbI, paBHbl 9 u 12. O6bem mapamnenenunena pasen 540. Haiigurte
TpeTbe pedpo nmapasiesenune1a, BEIXOASIIEe U3 TON K€ BEPIIHHEI.

3. B ocHOBaHMU NpsIMON IPU3MBI JIEKUT pOMO € JUaroHaJIIMU, paBHbIMU 16 1 12.
[Tnomans ee momHOM moBepxHOCTH paBHa 518. Halimute 60koBOe pebpo 310l
IPU3MBI.

4. B mpaBuiibHON TpeyrojibHOM MNHUpaMUJE CTOpPOHA OCHOBaHUs paBHa 4. A
BbicoTa 8. Halinute miomans NoJaHOM MOBEPXHOCTH MUPAMUIBI.

5. Bo ckoJbKO pa3 yBeIMUHUTCS 00BEM MUPAMHUIBI, €CIIA €€ BHICOTY YBEJIMYUTD B O

pas?

Bapuanr 2.

=

[TocTpouTs pa3zBepTKy MPaBUILHOM TPEYTrONIbHONU MUPAMUILI U 0003HAUUTD €€.

2. [Iea peOpa mNpsMOYroJLHOTO Mapajvielenuneaa, BbIXOIIIIME W3 OAHOU
BepunHbl, paBHbl 10 u 15. O0bem napamtenenunena paseH 450. Haiinure
TpeThe peOpo MmapaieJenunesa, BRIXOISIEe U3 TON Ke BEPIIHHEI.

3. B ocHOBaHMM MPsSMO¥ TIPU3MBI JIGKUT POMO C AMArOHAISIMU, paBHbIMUA 6 U 8.
[Tnomans ee momHO# moBepxHOCTH paBHa 148. Halimute 60koBOe pebpo 310l
MIPU3MBI.

4. B mnpaBUJIbHOW TPEYroJIbHOM MUpaMHlI€ CTOpPOHA OCHOBaHUA paBHa 4. A
BbicoTa 10. Haitgure miomaab NoJIHOM MOBEPXHOCTH MUPAMUBI.

5. Bo ckonbko pa3 yBeIM4UTCS 00beM MUPAMU/IbI, €CJIH €€ BBICOTY YBEJIUYUTh B §

pas?

Kputepun O1eHKH:

OueHka «5» - 32 5 TpaBUIIbHO BBITIOJIHEHHBIX 3aJJaHUMN.
Ouenka «4» - 32 4 mpaBUWIbHO BBINOJHEHHBIX 33JIaHMUSL.
Ouenka «3» - 32 3 MPaBUIIBHO BBITIOJTHEHHBIX 3aaHUS.
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KouTposabHasg pabora 2.3 110 Teme:

«Tena BpalieHus.
Bapuanr 1.

[EEN

. lnaroHasib 0CEBOro CEYEHUs UWJIMHAPA PaBHA /61 €M, a paAuyC OCHOBaHUS —
3 cMm. HaitauTe BBICOTY LIMJIMH/IPA.

0
2. OGpa3ytomias KOHyca HaKJIOHeHA K TUIOCKOCTH OCHOBaHUS 101 yriiom 30°
paBHa 8 cMm. Haiinure miiomaas 0ceBOro CEUeHus KOHyca.

3. Haitaute paccTostHuE OT IIEHTpa IIapa 10 MIIOCKOCTH CEYEHUs, €CITU PaIuyC
11apa paBeH 6 M, a pajyc ceueHus paBeH 3+/3 cM.

4. Haiinure 00beM KOHYCa, TOJIyYEHHOTO BPAIlIEHUEM PaBHOCTOPOHHETO

TPEeyroJabHUKA CO CTOPOHOM 2+/6 CM BOKpYT CBOEH OCH.

5. Paguyc ocHOBaHus KOHYyca paBeH 10 cm, a BeicoTa — 15 cm. Haitaure mmomans
CEUYEeHHUsI KOHYyCa TIOCKOCTHIO, MapaijieIbHON OCHOBAaHUIO M HAXOIAIICHCS Ha
PACCTOSIHUM 2 CM OT €r0 BEPIIUHBI.

Bapuant 2.

2
1. [Inomaas oceBoro ceyeHus IMIMHApPA paBHA 12 cM”, a BbICOTa LUIMHIApA — 2
cM. Halnre paguyc ocHOBaHUs.

0
2. OOpa3ymolas KOHyca HakKJOHEHa K IUIOCKOCTH OCHOBaHMs mHoj yriom 60" u
paBHa 4 cMm. Haiinure miomaas 0CeBOro CEUeHUs KOHyca.

3. Haiimute paauyc Iapa, eclM paccTOSHHE OT LEHTpa Iapa [0 IIOCKOCTH
CedyeHHs PaBHO 3 CM, a PaJdyC CEUEHUs paBeH /7 cM.

4. Haiinure 06beM KOHYCA, IOJIYYEHHOTO BpalllEHUEM PaBHOOEIPEHHOTO
IIPSAMOYTOJILHOTO TPEYTOJNLHUKA C THIOTEHY30M 34/2 CM BOKPYT CBOETrO KaTerTa.

5. Paauyc ocHOBaHMs KOHyca paBeH 7 cM, a BbicoTa — 7 cm. Halinure momanb
CEYEHHUs] KOHyCa IUIOCKOCTBIO, MapajuleIbHOM OCHOBAHUIO M HAXOJSIIEHCS Ha
pPacCTOSIHUM 4 CM OT €r0 BEPILHHBI.

Kputepun O1eHKH:

Ouenka «5» - 32 5 NpaBUIIBHO BBITTOJIHEHHBIX 33JJaHU.
Ouenka «4» - 3a 4 IPaBUIIBHO BBITIOJTHEHHBIX 3aaHUSI.
Ouenka «3» - 32 3 MPaBUIIBHO BBITIOJTHEHHBIX 3aJaHUS.
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KouTposabHasg pabora 2.4 1o teme:

«KoopaInHATHI 1 BEKTODHIY.
Bapuanr 1.

Hanbt Toukn: A(1;0:4), B(3;-2;5), C(6;-4;1), D(4;7;5).

1. Haiinure paccrosaust AC u BD.

2. Haitnure paccrostaue ot Touku C 70 MIOCKOCTH, 3aJaHHONW YpaBHEHUEM:
7x+6y+11z-8=0.

Haiinure koopaunatel Touku E(X; Y; z), eciu AC=DC.

4. Haiinute KOCHHYC yTila MEX]ly BEKTOpaMHU:
a) ABuBC, 6)ACuBD, B) DAwuCD.

w

Bapwuant 2.

Hansl Touku: A(3;-2;1), B(2;3;-7), C(5;6;0), D(-1;-1;-1).

1. Haiigure paccrosuus AC u BD.

2. Haiinure paccrostaue ot Touku C 70 MIOCKOCTH, 3aJaHHOW YpaBHEHUEM:
7x+6y+11z-8=0.

3. Haiimure koopaunatel Touku E(X; Y; z), eciiu AC=DC.

4. HaliguTe KOCUHYC yIJla MEXIy BEKTOPAMHM:
a) ABuBC, 0)ACuBD, B) DAuCD.

Kputepun O1eHKH:

OueHka «5» - 32 4 mpaBUIILHO BBITIOJIHEHHBIX 3aJJaHUMN.
Omnenka «4» - 3a 3 MPaBWILHO BHITIOJHEHHBIX 3a/IaHMUS.
Omnenka «3» - 3a 2 MPaBWIBHO BBITIOJHEHHBIX 3a/IaHMUS.
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KouTposabHasg pabora 2.5 1o teme:

«Havana MaTeMaTH4Ye€CKOr0 aHAJIM3ay.

Bapuanrt 1.
1. Haiimure f *(4), ecmu f(X) = 4/x 5.
2. YKaXdTe MPOU3BOJHYI0 (PYHKIHUU ¢(X)=X’+COSX.

3. 3anuiuTe ypaBHEHHUE KacaTeIbHOU K rpaduky QyHKIHH Y= ~oq B TOIKE
X+

¢ a0cruccom xo= -3

4. Teno nBUXKETCS MO MPSMOM TaK, UTO PacCTOsIHUE S (B METpax) OT HEro J0
ToukH B 3TO¥ mpsMoit m3mMeHseTcs 1mo 3akoHy  S(t)=3t*-12t+7 (t — Bpems
JBMKCHHSI B CEKYHJaX). Uepe3 CKOJIbKO CEKyHJI TOciie Haydajaa JBHKCHUS
MTHOBEHHAsi CKOPOCTh Tena OyaeT paBHa 72 m/c.

5. Halimute yrimoBod ko3pdUIMEHT KacaTedbHOM K Tpaduky QyHKIHUHA
y=x"-2x"+3x-13 Brouke x,=-1.

6. Haiinure npowsBomusie GyHkmmit: a) f(x)=(7x+4); 6) y=3e" +2sinx

Bapuanrt 2.
1. Haitgure f *(16), ecrm f(X) = 8/x-3.

2. YKaXdTe MPOU3BOJHYIO0 (PYHKIHUU ¢(X)=X"—sinx.

. X
3. 3anuiuTe ypaBHEHHUE KacaTeIbHOU K rpaduky QyHKIHH Y= o B TOIKE
X+

¢ abcruccom xg = -2

4. Teno ABUXKETCS TO MPSAMOW TaK, YTO PACCTOSHUE OT HAYAJIBLHOW TOYKHU
U3MEHSCTCS 0 3aKOHY  S(t)=t+0,4t>—6 (M) (Tae t — BpeMs JBHXKCHHS B
cekyHnax). Halinure ckopocts Tema dyepe3 10 cekyHa Tocie Hadaia
JIBKEHUSL.

5. Haiimutre yrmoBoit KodhOUIIMEHT KacaTelIbHOM, TMPOBEACHHOM K
rpaduky oynxmun y =X° +2X° +x° +1 B Touke X, =1.

6. Haitmute mpowmsBoanble ¢ynxmmiti  a) f(x)=(4x+7)°; 6) y=Xx-tg3X.

Kputepun o1ieHOK:

Ha orneHky «3» - 3 BepHO BBITIOJTHEHHBIX 3aJIaHUS.
Ha onieHky «4» - 5 BepHO BBITIOJTHEHHBIX 3aJIaHUS.
Ha ouenky «5» - BCce BEpHO BBIIIOJHEHHBIC 3a/1aHUS
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KouTposbHasg padora 2.6 11o teme:

«MHTEerpans u ero HpuMEHEHHUEY.

Bapuanrt 1.
1. JIna ¢yukuum f(X) = 2C0S X HabguTe:
a) MHOKECTBO BCEX TNEPBOOOPA3HBIX;

T
0) nepBooOpa3Hyro, rpa@uKk KOTOPOW MPOXOAUT 4Yepe3 Touky M (E; 0)

2. HaiiguTe momanb KpUBOJIMHEHHON Tpamneluu, OrpaHUYeHHON JIMHUSAMHA Y =
~x*+3 u y=0.
3. BpruuciauTe uHTErpabl:
a)f (7x* +6x + 3)dx

dx

1 4 2
8X" +6Xx+12x
5)j .
0

4XCOS X+ 7Xsin X
e)j
X

dx

2
e)jln X - (4x* +6x —8)dx
0

Bapuanr 2.
1. Jns ¢yskmum f(X) = 3sin X naiiure:
a) MHOXKECTBO BCEX IE€PBOOOPA3HBIX;

T
0) nepBooOpa3Hyto, rpa@uk KOTOPOH MPOXOAUT dYepe3 TOouky M (E; 0)

2. Hailinure momaab KpUBOJIMHEWHOW Tpaneluu, OrpaHUYCHHON JIMHUSAMHA Y =
2x2,y=0,x=2.

3. Bpruncnaute MHTETrpabL:

a)J.(6x3 +12x% — 4x)dx

dx

2 3 4 2
TX° +4x" —12x
6)]
0

dx

12x% -sin x — 4x? - cos X
G)I

XZ

2
e)feX -(5x* +6x —1)dx
1

Kpurepun oneHox:

Ha onieHKy «3» - 2 BEpHO BBINIOJHEHHBIX 3a/IaHUS.
Ha ouieHky «4» - 2,5 BEpHO BBITIOJHEHHBIX 33]IaHUSI.
Ha onieHky «5» - BCE BEPHO BBINIOJIHEHHBIE 3a/1aHUS
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CamocrosrenapHas padora 1.1 mo reme:

«Pa3BUTHE TIOHATHUS YUCIAY.

Bapuant 1.

152° _148%).03
4 8

. Haiinute 3HaueHne BeIpakeHU:

0,2
(4—3,5(2£—11)) +0,16 33—3 +1
Havinure X 13 poriopuuu: T3 - 146
X 123 _40®
84 60
. Halimure uncio, eciiu 40% ero paBHsI 12.
. Hatimure 4% ot 75.
Bapuant 2.
1722—170:13+3152
. Haii :
aliiuTe 3HaUeHUE BhIPaKEHUS 08.0.25
28 17
e | o125x  Wgz TP 0
. HaitauTe X U3 mponopuuu: (Q_ﬁ) = 0.675.24-0,02
24 40

. Hatinure uncno, eciiu 15% ero paBusl 135.

. Haitnure 15% ot 84.

Kpurtepuu o11eHOK:

Ha onieHKy «3» - 2 BEpHO BBITIOJHEHHBIX 3a/IaHUS.
Ha onieHky «4» - 3 BEpHO BBINIOJHEHHBIX 3aJIaHUSI.
Ha ouenky «5» - Bce BEpHO BBINOJHEHHBIE 3aJaHUS.
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CamocrosrenapHas padora 1.2 1mo Treme:

«KopHH, cTeneHu U 1orapudMb».
Bapuanr 1.

1. Beruucaure:

a) 3125216 ; 6) Vf ; B) (- 22/5);
r) §/12-44/5 -§12+ 445 .

2. prOCTI/ITC BBIPAXKCHUC, CHHUTAsA, YTO IICPEMECHHBIC IIPUHUMAIOT TOJIBbKO
ITOJIOKUTCIBbHBIC 3HAUYCHUA !

6 11
2) 4\/16?36 .i/6251«: : 0) Y2 a? :{x"

y X

Bapuant 2.
1. Beruucaure:

a) 4243-32; 6) 8;/22_:; B) (245 ;

r) 410-+19 -410+ 19 .

2. prOCTI/ITC BBIPAXKCHUC, CHHUTAs, YTO IICPEMCHHBIC ITPUHUMAIOT TOJIbKO
ITOJIOKUTCIBbHBIC 3HAUYCHUA !

a) 3|2 .s/"f3 : 6) 8/x x40
Yy

Kpurepun onieHOK:

Ha onienky «3» - 3 BEpHO BBIIIOJIHEHHBIX PUMEpA.
Ha o1ienky «4» - 5 BEpHO BBIIIOJIHEHHBIX IPUMEPOB.
Ha o1ienky «5» - Bce BEpHO BBINOJIHEHHBIE IPUMEPHI.
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CamocrosrenapHas padora 1.3 1mo reme:

«DyHKIIMU U rpadmrm» .

Bapuanr 1.
1. Haitgure obnacth onpeneneHus GyHKIINH:
x—1 5

a) y= ,  0)y=
x° Vx* —5x—14

2. Hatinure nynu ¢ynkiuit u3 3aganus Nel.
3. Halimute  mpoMexyTKuH  BO3pacTaHus U
y=2x*-4x-5,
Bapuanrt 2.
1. Haitgure obnacth onpeneneHus GyHKIINH:
x? 5
a) y= :

,  0)y= .
9-2x Jx? +5x-14
Haiinure nynu GyHkuuii u3 3aganus Nel.

3. Halimute  mpoMexyTKu  BO3pacTaHus U
y=3x"+6x-2.

N

Kpurtepuu o11eHOK:

Ha ouieHky «3» - 1 BEpHO BBINOJHEHHOE 3a1aHUE.
Ha onieHKy «4» - 2 BEpHO BBINIOJHEHHBIX 3a]IaHUSI.
Ha ouenky «5» - Bce BEpHO BBINOJHEHHBIE 3aJaHUS.
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CamocrosreapHas padora 1.4 mo reme:

«DyHKIIMU U FDad)I/IKI/I» .

Bapuasnr 1.
. HaiiguTe 3HaueHNE BBIPAKEHUS:

NE

T . T . 37
a) —Cco0S—+SIn—; 0) \3ctg —— SIn—.
) S cossing )3 &3 2

. Pemmirte ypaBHenue: 2C0St=1.
. Haligure HaumeHbIiee 1 HanOOJbIIICe 3HAUCHUE BhIpakeHus: 2+ 3COSt .

2
. YKaXXuTe BCE 3HAYECHMUS I, PHU KOTOPBIX BBIPAKECHUE Sint_q HE HMeer

nt-1
CMBEICIIA.

. Onpenenute 3HaK BeIpaxkeHus: 19 2- COS(—l) .

Bapuant 2.
. Haiigure 3HaueHNE BBIPAKEHUS:

\/§ T T T
a) —cosz+2sin=—; 6 J2te Z 4 sin| == |.
) 3 3 0Ny ( 4)

J2

. Pemure ypasuenue:  Sint = PR

. Haiinure Hanmenbiee n HanboIbIee 3HaYeHNe BhIpakenus: 2Sint —1.

3

. YKaXuTe BC€ 3HayeHus t, MpyU KOTOPBIX BBIPAKEHUE CostLl He mMeeT

CMBICIIA.
. Omnpezenure 3HaK BeIpaxkeHus: Ccfg3+C0S2,

Kpurepun onieHOK:

Ha ouenky «3» - 3 BepHO BBIIIOJIHEHHBIX 33IaHUS.
Ha onienky «4» - 4 BepHO BBITIOJTHEHHBIX 3aJIaHUS.
Ha onienky «5» - Bce BepHO BBITIOJTHEHHBIE 3aJ1aHMUS.
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CamocrosrenapHas padora 1.5 mo reme:

«OCHOBBI TPUTOHOMCTPUN).

Bapuanr 1.
Boruucnure
1. sin 300°
2. c0s 62°cos 28° — sin 62°sin 28°
177

3. sin T+cos 240°

c0s52° cos7° +sin52°sin 7°
sin 29° cos16° +sin16° cos 29°

T . T
5. cos’=—sin?=
8 8

6. 2cos®15°tg15°
VYipocTute BeIpaXKeHue
7. (sinoa—cosa)®+ 2sinacosa .

Bapuant 2.
Brrauciure
1. cos 240°
2. sin 112°os 22° — sin 22°cos 112°

3. C0S 1OT”+sin 150°

sin72° c0s12° —sin12° cos 72°
c0s18° cos12° —sin18°sin12°
5. 1—2sin?22°30

6. ZCoslisini

12
YrpocTture BbIpaKEHHE
7. (sina+cosa)?-2sin o cos o .

Kpurtepuu o11eHOK:

Ha ouieHky «3» - 3 BEpHO BBINIOJHEHHBIX 3a/IaHUS.
Ha onieHKy «4» - 5 BEpHO BBINIOJHEHHBIX 3a/IaHUSI.
Ha ouenky «5» - Bce BEpHO BBINOJHEHHBIE 3aJaHUS.
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CamocrosreapHas padora 1.6 1o Treme:

«OCHOBBI TPUTOHOMCTPUN).

Bapuanr 1.
Pemnre ypaBHeHue:
sinx = L
1. 2:
2 cosﬁ +1=0
2. 2 :

3. 3sin’-5sinx-2=0:
4. 6sin®x—cosx+6=0:
5 %3sin? X +sin Xcos X = 2¢os? X; .

6. *2C0S3X = 3sin X +COSX:
7. *SIN 2X + COS 2X = 2tgx +1

Bapuant 2.
Pemnre ypaBHeHue:
2
COSX = ——
2
2sin2x+1=0;

6cos’+cosx—1=0;

8cos’ x—12sinx+7=0;

%25in? X —5sin X cos X + 3¢0s? X;
* COS3X — COS 2X = Sin 3X

*SiN 2X — COS2X = tgX

N o0 o e

Kpurepun oneHox:

Ha ouenky «3» - 4 BEpHO BBITIOJTHEHHBIX 33IaHUS.
Ha onienky «4» - 6 BEpHO BBITIOJTHEHHBIX 3aJIaHUS.
Ha onienky «5» - Bce BepHO BBITIOJTHEHHBIE 3a1aHMUS.
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CamocrosrenapHas padora 1.7 mo reme:

«YpaBHCHUS U HCPABECHCTBAY.

1. Pemure ypaBHEHHME:
1) 3(x—2)-5=4—(5x-1);
3x+1_2_4(x—3)_
5 15
6x—x"—6 2x-3
3 - =1,
) x-1 x-1
4) [2x-3 =5
2. Pemute HEpaBEHCTBO:
1) 5x—2_3—x>1;
3 2
2) (x—l)(x—Z)Zo;
X—3
3) x> +5x+42>0.

2)

1. Pemre ypaBHeHue:
1) 7-2(3-x) =4(x-1)+5;
2) 1- X—3 _ X_3(5—2x) ;
2 7
2x+1  4x
3 + =5;
) X 2X+1
4) |4-3x =2
2. Pemute HEpaBEHCTBO:

1) 3+2—3x

< 2X;
X—2

2 x-ax_g

3) x*-5x-62>0.

Kpurepun onieHOK:

Bapuanr 1.

Bapuant 2.

Ha omienky «3» - 3 BEpHO BBIIIOJIHEHHBIX PUMEPA.
Ha o1ienky «4» - 5 BEpHO BBIIIOJIHEHHBIX IPUMEPOB.
Ha o1ienky «5» - Bce BEpHO BBINOJIHEHHBIE IPUMEPHI.
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CamocrosrenapHas padora 1.8 mo reme:

«YpaBHEHUSI U HEPABCHCTBAY).
Bapuanr 1.

Pemnre ypaBHeHue:
1) Vx+1=3;
2) Vx+3=+5-x;
3) VX? +2x+10 = 2x-1;
4) V15+ X ++/3+Xx =6
5) V1-2X —4/13+ X =+/x+4 ;

6) \/4x+2\/3x2 +4 =x+2.

Bapuanr 2.
Pemmre ypaBHeHue:

1) Jx2-5=2;

2) x+4=4+2x-1;

3) V2x+3 =-3-2x;

4) 3-2x —1-x =1;

5) V7x+1-4/6—x =+/15+2x ;

6) \/9—\/36x2 —-5x* =3-x.

Kpurtepuu o11eHOK:

Ha onenky «3» - 3 BEpHO BBIIIOJIHEHHBIX IIPUMEpa.
Ha onenky «4» - 5 BEpHO BBIIIOJIHEHHBIX IIPUMEPOB.
Ha onenky «5» - Bce BEpHO BBIITOJIHEHHBIE TPUMEPHI.
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CamocrosrenapHas padora 1.9 mo reme:

«YpaBHEHUSI U HEPABCHCTBAY).
Bapuanr 1.

1. Pemure ypaBHEHHME:
1) 5% = 125;
2) 2+ 2 =9;
3)3%-4.3+3=0;
4) 128 . 162x+1 — 83—2x;
5) log,(2x+1) =2;;
6) log, x+1log,(x+2) =3;;
7) lg® x-3lgx+2=0.

2. Pemute HEpaBEHCTBO:
1) 9-3*° 1 + 3* < 36;
2) log, (2x+1) > log, (4 — x).

Bapwuant 2.
1. Pemure ypaBHeHue:

1) 2 = 32;
2) 3x + 3x+3 — 4;
3)5%—6-5"+5=0;
4) 243 . 812 = p7%*3
5) log, 3x—5) =-1,

2

6) log, x+log,(x—3) = 2;;
7) lg® x-2lgx-3=0.

2. Pemnte HepaBEHCTBO:

1)10 - 551+ 5 "< 7
2) log,(5x-1) > log, (2 - 3x)..

Kpurepun onieHOK:

Ha onenky «3» - 5 BEpHO BBIIIOJIHEHHBIX IPUMEPA.
Ha onenky «4» - 7 BEpHO BBIIIOJIHEHHBIX IPUMEPOB.
Ha onenky «5» - Bce BEpHO BBIIIOJIHEHHBIEC IPUMEPHI.
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CamocrosrenapHas padora 2.1 1mo Treme:

«IIpsiMbI€ ¥ IIIOCKOCTHU B IIPOCTPAHCTBE)).

Bapuanrt 1.
1. UYepes xoniel orpe3ka AB, He mepecekaromero IMmiockocTh @ U Touky C —

CEpelIMHY 3TOr0 OTpPEe3Ka, MPOBEJEHBI MapajlieibHbIE MPSMBIE, IEPECEKAIOIINE
IOCKOCTh o B Toukax A;,B; C; coorBercTBeHHo. Halimute miawHy oTpeska
CCy,ecmu AA=12 cMm, a BB1=6 cwm.

2. Ilnockocth «, mapamnensHas cropone BC tpeyrompamka ABC, mepecekaer
ctopousl AB u AC B Toukax M u N cootBeTcTBeHHO. Haiinute nimuHy oTpeska
BC, eciiut MN=6 cm, a AM: MB=3:5.

3. Uepes koniibl oTpe3ka AB u Touky C 3TOro oTpe3ka nmpoBeAeHbI napauiebHbIC
npsiMble, TepeceKarolne HEKOTOPYH IUIOCKOCTh « B Toukax Aj, B, C;
cootBeTcTBeHHO. Hainute nimuny orpeska CC,, ecnu AA; =6 cm, BB1=13 cwm,
a AC: CB=2:5. orpe3ok AB He nmepecekaeT mI0CKOCTh « .

4., Touku M, N, P — mapannensubie nmpoekuun Touek A, B, D Ha miockocts «,

npuuem Touka D npunamiexur otpe3ky AB .Haiinure AB, eciu : MN=12 cwm,
NP =8 cm, a BD =14 cm.

Bapuanr 2.
1. Yepes koHubl orpe3ka MN, He mepecekaromiero miockocTe o, U Touky K —

CEpeNIMHY ATOTO OTPE3Ka MPOBEACHBI MapalieIbHbIC TPSIMbIC, TEPECEKAIOIIHEC
miockocth o B Toukax My, N, K; coorBerctBenHo. Halimure anuHy otpeska
NN, ecitmt MM1=16 cm, a KK;=9¢cM.

2. Ilnockocth a, mapamiensHas cropoHe NM tpeyronsauka NMK, nepecekaer
ctopoubl MK u KN B Toukax D u B coorBeTcTBeHHO. Halinure 1iauHy oTpe3ka
BD, ecmu MN=14 cMm, a NB:BK=4:3.

3. Uepes xonIsl otpeska BD u Touky A 3TOro otpeska mpoBeeHbI apalieibHbIe
npsiMble, TIepeceKarolne HEKOTOPYI IUIOCKOCTh @ B Toukax Bi, D;, A;
cootBeTcTBeHHO. Haiinure nuny otpeska AA;, ecau BB1=5 cm, DD;= 12 cwm,
a AB:AD=3:4. otpe3ok BD He nepecekaer miockocTs « .

4. Toukm K, L, C — mapannenbnbie npoeknuu touek P, R, M Ha miockocth «,
npuueM Touka R mpunamnexut otpe3ky PM. Haiinure PR, ecnn: KC=18 cm,
LC= 6¢cm, a PM= 24cwm.

Kpurepun onieHOK:

Ha ouenky «3» - 2 BEpHO BBIIIOJTHEHHBIX 33IaHUS.
Ha ouenky «4» - 3 BepHO BBITIOJTHEHHBIX 33JIaHUS.
Ha ouenky «5» - Bce BEpHO BBINOJIHEHHBIE 3aJaHUS.
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CamocrosreapHas padora 2.2 1o TEME:

«IIpsiMbI€ ¥ IIIOCKOCTHU B IIPOCTPAHCTBE)).

Bapuanrt 1.
1. Haiinute paccrossHue OT cepenuHbl oTpe3ka AB, mnepecekaroiero

IUIOCKOCTh @, 10 IUIOCKOCTH @ , €CIM paccTosiHusA oT Touek A u B 1o miockoctu
pPaBHBI COOTBETCTBEHHO 7 CM U 9 CM.

2. Paccrosnuss ot BepummH A, B, C mnapamienorpamma ABCD, He
MEPECEKAIOIIEro MIOCKOCTh ¢, /10 MIIOCKOCTH @ PaBHBI COOTBETCTBEHHO 3 cM, 15
cMm ¥ 18 cm. Haitnure paccrosiHue ot BepumHbl D 10 mitockoctu « .

3. Touka A HaxoguTCs HAa paccTOsHUM 3 c¢M U 5 CM OT [JBYX
NEPHEHANKYJIAPHBIX IUIOCKOCTEN o M B. Halimute pacctosHue OT TOYKH A 10

pSIMOM NIEPECEUEHMSI IITIOCKOCTER o U f.

4. U3 BepmuHBbl paBHOCTOpOHHEro TtpeyronbHuka ABC mposenen
nepneHaukyigsp AK k mockoctu tpeyroibHuka. Touka D — cepennHa cTOpOHBI
BC. Haiiqute nmuny AK, eciu BC=420 cMm, a KD=8 cwm.

Bapuant 2.
1. Hailinute paccTtossHue OT cepenuHbl oTpe3ka AB, mnepecekaroiero

IJIOCKOCTh ¢, IO TUIOCKOCTH @ , €CJIM PacCTosiHUS OT Touek A u B 1o mockoctu
paBHBI COOTBETCTBEHHO 10 cM 1 6 cM.

2. Paccrosnus ot BepmmH A, B, C mnapamrenorpamma ABCD, He
IIEPECEKAIOIIETO TIIIOCKOCTh ¢ , A0 MNIOCKOCTH ¢ PaBHBbI COOTBETCTBEHHO 14 cM, 11
cM u 4 cm. HalinuTe paccrosinue ot BepirHbl D 1o miockoctu « .

3. Touka A HaxomuTca Ha paccTosHMM | cM 10 OAHOW U3  ABYX
MePIEHIUKYJIPHBIX THIOCKocTe. Halimure pacctossHue oT Touku A 10 BTOpoH
IJIOCKOCTH, €CIIM PAcCTOSIHUE OT A J10 MPSAMOii MX MepecedeHust paBHo /5 cM.

4. N3 O - wnenrpa paBHOCTOpoHHero TpeyronbHuka ABC mposenen
neprnenaukyisap OK k minockoctu Tpeyronbauka. Haiinure nnmuny OK, eciu BC=6
cM, a KC=4 cm.

Kpurtepuu o11eHOK:

Ha ouenky «3» - 2 BEpHO BBIIIOJTHEHHBIX 33IaHUS.
Ha ouenky «4» - 3 BepHO BBITIOJTHEHHBIX 33]IaHUS.
Ha ouenky «5» - Bce BEpHO BBINOJIHEHHBIE 3aJaHUS.
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CamocrosrenapHas padora 2.3 110 TEME:

«MHOTOIrpaHHUKN)).

Bapuasnr 1.
1. Haueprture npsiMyro mMpaBUWIbHYIO IIECTUYTOJIBHYIO MPU3MY. Y KOKHUTE:

a) OCHOBAHUS ITPU3MBI
0) p€dpa mpu3Mbl

B) TPaHU MTPU3MBbI

r) St.m. u SO.11.

2. OcHOBaHMEM TPAMON TPEYrOJAbHOM MPU3MbI CIY>KUT TPSMOYTOJBHBIN
TpeyroJbHUK ¢ kKareramu 5 u 8. OO0wbem mpusMmbl paBeH 640. Haiimure ee
O6okxoBOE pedpo.

3. Uepe3 cpeAHIO JMHUIO OCHOBAaHUSA TPEYTrOJbHON MPU3MBI, 00BEM KOTOPOMH
paBeH 144, npoBeneHa MIOCKOCTh, NapajienbHas 6okoBomy pebpy. Haiinure
00bEM OTCEUEHHON YETHIPEXYTOJbHON MPU3MBI.

4. OcHOBaHMEM TMPSMOM TPEYrOJbHOW MPU3MBI  CIYXKHUT MPSAMOYTOJIbHBIN
TPEYTOJBHUK C KaTeTaMu 6 u 8, BpicOoTa npu3Mbl paBHa 4. Halinure miomans
€€ IOJIHOU ITOBEPXHOCTH.

Bapuant 2.
1. Hauepture npsimyro NpaBUJIbHYIO0 BOCBMUYTOJIBHYIO IPU3MY. Y KaKUTE:

a) OCHOBaHUs MPU3MBbI
0) p€Opa nmpu3MbI

B) TPaHU ITPU3MBbI

r) Sm.m. 1 SO.11.

2. OCHOBaHMEM TMPSIMON TPEYTrOJbHOM TPHU3MBI CIY>KUT TPSMOYTOJbHBIN
TpPEyroJibHUK ¢ KareraMd 9 u 6. O0bem mpusMmbl paBeH 256. Haiinute ee
060Ko0BOE pedpo.

3. Uepes cpemHio JIMHUIO OCHOBAHHS TPEYTOJbHOW MPU3MBI, 00BEM KOTOPOW
paBeH 196, npoBeaeHa MIOCKOCTh, NapajiesibHas 0okoBomy pebpy. Haiinure
00bEM OTCEUEHHON YETHIPEXYTOJIbHON MPU3MBI.

4. OcHOBaHMEM TMpPSMOM TPEYrOJbHOW MPU3MBI CIYXKUT MPSAMOYTOJbHBIN
TPEYroJIbHUK ¢ KaTeTamu 3 U 4, BbicOoTa Npu3Mbl paBHa 12. Halinurte mmomaas
€€ MOJIHOW IMOBEPXHOCTH.

Kputepun o1ieHKH:

OrneHka «5» - 3a 4 MpaBUJIBHO BBITTOJHEHHBIX 33JIaHMUS.
Ouenka «4» - 3a 3 MpaBUIIBHO BBITIOJTHEHHBIX 3aaHUSI.
Ouenka «3» - 32 2 mpaBUWIbHO BBINIOJHEHHBIX 33JIaHMUSI.
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CamocrosrenapHas padora 2.4 1o TeMe:

«MHOTOIrpaHHUKN)).

Bapuasnr 1.
1. BeicoTa mpaBUIBLHON YETHIPEXYrOJILHOM MUpaMHIbl paBHA 5 CM, a CTOpOHA

ocHoBaHus — 6 cM. Haiinute 6okoBoe pedpo.

2. Haiinure OOKOBYIO MOBEPXHOCTh MPABUILHOW TPEYTOJbHON MUPAMUIIBI, €CIU
CTOpOHA OCHOBaHHUS paBHA 2 CM, & BCE JIBYI'PAaHHbBIEC YIJIbl IPU OCHOBAHUM —
30°.

3. BbIcoTa IPAaBUIBHOI YCEUECHHON YETHIPEXYTOIbHON MUPaMHIbl paBHa  2+/2
CM, a CTOpOHBbI ocHOBaHuA | cMm u 4 cMm. Haligure miomanb AUaroHajgbHOrO
CeUYeHUs U 00BEM MUPAMUJIBI.

Bapuanr 2.
1. BeicoTa mpaBUIBLHON YETHIPEXYrOJILHOM MUpaMHIbl paBHA 2 CM, a CTOpOHA

ocHoBaHus — 4 cMm. Haitaute 60xoBOE pedpo.

2. Haiigute OOKOBYIO MOBEPXHOCTH MPABHIIBHON YETHIPEXYTOJbHON MHpPAMUJIbI,
eCllM CTOpOHA OCHOBaHMs paBHAa 242 cM, a Bce ABYTpaHHBIE YIIEl HPH
ocHoBanuu — 45°,

3. BbICOTA NPaBHIIGHON YCEUEHHOH UYeTHIPEXYroibHOM MUpaMHbl paBHA /12
CM, a CTOPOHBI OCHOBaHuA 3 cM U 7 cM. Haligure momanb JuaroHajgbHOTO
CEUEHUs1 U 00BEM NMUPAMUJIBI.

Kpurepun onieHKH:

Ouenka «3» - 3a 1 mpaBUIIbHO BBIIIOJIHEHHOE 3a/IaHUE.
Ouenka «4» - 3a 2 paBUJIbHO BBINOJHEHHBIX 33]JIaHMUSI.
Ouenka «5» - 32 3 MpaBWIBHO BBINOJHEHHBIX 33JIaHMUSL.
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CamocrosreapHas padora 2.5 1o TeEME:

«Tema BpanieHus.

Bapuasnr 1.
1. JlnuHa OKpY>XHOCTHM OCHOBaHMS LWJIMHIpa paBHa 55, BbicOoTa paBHa 13.

Haipure miomanb noJHOM NOBEPXHOCTH LIUIUHIIPA.

2. JlnmHa OKPY>KHOCTHM OCHOBaHUS KOHyca paBHa 15, oOpasyromas paBHa 16.
Haiinure mnomans moiaHoM NOBEPXHOCTH KOHYCA.

3. Huaronans oceBoro ceueHus nunuHapa paBHa 12, yronm CAD pasen 60
rpaaycoB. Haiinure 00beM U 101 TIOTHON MOBEPXHOCTH LIMJIMHPA.

4. Tpeyronpauk ABC — oceBoe ceueHue konyca. OOpasyroiias KOHyca paBHa
4, yron BAC pasen 30 rpanycoB, BO — BbicoTa koHyca. Haiinure o0beM u
IJIOIA/Ib TTOJIHOM TOBEPXHOCTH KOHYCA.

5. IlpssMoOyronbHBIA MNapaieJenunes; ONUCAaH OKOJIO IWIMHIpA, paguyc
OCHOBaHMs M BBICOTA KOTOpOro pasHbl /. Hailinure mmomans IOIHON
MOBEPXHOCTH IIMIIMHAPA U 00BEM Mapaljiesienumneaa.

Bapuanr 2.
1. JlnuHa OKpYXKHOCTHM OCHOBaHHUS LWJIMHJApAa paBHa 15, BeicoTa paBHa 8.

Hangure ruiomans mojIHOM NOBEPXHOCTH HAJIMHIPA.
2. JlnmHa OKpYXKHOCTH OCHOBaHHWS KOHyca paBHa 8, oOpasyromas paBHa 3.
Haiinure mnomans 1moiaHoM NOBEPXHOCTH KOHYCA.

3. OCHOBaHHE OCEBOr0 ceueHus LHIHHApa paBHo V3, yron CAD pasen 60
rpagycoB. Haiinure o0beM 1 TUIOIIA1b TOJTHOM MOBEPXHOCTH LIUIMHIIPA.

4. Tpeyronbnuk ABC — oceBoe ceueHune konyca. Yron BAC pasen 60
rpaxycoB, BO=3 — BeicoTa koHyca. Haiinure o6beM U TUIONIAAb TOTHOU
MOBEPXHOCTH KOHYCA.

5. [lpssMoyronbHBIA Mapaielenunes; OMUCAaH OKOJIO IWIMHIpA, paguyc
OCHOBaHMS M BBICOTA KOTOPOro paBHbI 5. Hakaure 1iomans IOJIHOU
MOBEPXHOCTH Napajuiesienurneia 1 00beM HUIUHAPA.

Kpurepun onieHKH:

OueHka «5» - 32 5 MpaBUWIBHO BBIMOJHEHHBIX 33JIaHMUS.
Ouenka «4» - 32 4 mpaBUWIbHO BBINOJHEHHBIX 33JIaHMUSI.
Ouenka «3» - 32 3 MpaBWIbHO BBINIOJHEHHBIX 33]/IaHMUS.
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CamocrosreapHas padora 2.6 1o TeEME:

«Tema BpanieHus.

Bapuanr 1.
1. Ilap, paanyc koToporo 10 aM, epeceyueH MmIOCKOCThI0 Ha PACCTOSTHUU 6 M

OT ueHTpa. Haliaure niomanps cedeHusl.

2. Jlunus nepecedenus chepbl U MIOCKOCTH, YAAJIEHHON OT IieHTpa cephl Ha
8 cm, umeet anuny 127 cm. HaiiguTe minomanas cdepsl.

3. O0BeM MPSMOYTOJIBHOTO MapajuIeNieuIe/ia, OMHUCAHHOTO OKOJIO C(hepHl,
paseH 125. Halinurte paguyc chepsl.

4. Iumuuap onucaH okoJjo mapa. O0beM mwmHApa paseH 21. Haiiaute o0bem
nrapa.

Bapuanrt 2.
1. Paguyc mapa 6. Uepes KoHel paguyca MpoBeeHa MIOCKOCTh 1Mo yriioM 30

rpagycoB K Hemy. Haliiure miomans ceueHus.

2. [Inomanp Oonpiioro kpyra B mape paBHa 16. Haiinute momanb
NOBEPXHOCTH 11apa.

3. Hunuuap omucan okono mapa. Oobem mapa paBeH 36. Haitaure oObem
UUJIUHAPA.

4. ]JlnuHa OKpY>KHOCTH CEYEHMSs IIapa, MPOXOISAIIEro 4epe3 €ro LEeHTp, paBHa
8m cM. Haitnure oObeMm mapa.

Kpurtepuu o1ieHKH:

OreHka «5» - 3a 41paBUJIBHO BBITIOJHEHHBIX 3aJIaHMS.
Ouenka «4» - 3a 3 NpaBWIbHO BBITIOJHEHHBIX 3a/IaHUSI.
Ouenka «3» - 32 2 MpaBUJIbHO BBINIOJHEHHBIX 33JIaHMUSL.
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CamocrosreapHas padora 2.7 1o TEME:

«KOODHI/IHaTBI 1 BECKTOPbI».

Bapuanrt 1.
Hanbl Touku: A(1;0:4), B(3;-2;5), C(6;-4;1), D(4;7;5).

1. Haitnute a) AD+DC 6) CA-BA B)4AB+6BC
2. Haiigute KocuHyc yria MEXIy BEKTOPaMH:
a) ABuBC, 6)ACuBD, B) DAuCD.

Bapwuant 2.

Hanbl Toukn: A(3;-2;1), B(2;3;-7), C(5;6;0), D(-1;-1;-1).
1. Haiinutre a) AD+DC 06) CA-BA B)4AB+6BC
2. Haiinure KOCHHYC yIila MEX1y BEKTOpaMHu:
a) ABuBC, 6)ACuBD, B) DAwuCD.

Kputepun o1ieHKH:

Omnenka «5» - 3a 2 MPaBWILHO BHITIOJTHEHHBIX 3a/IaHHM.
Ouenka «4» - 3a 1,5 NpaBUIBLHO BBITTOJIHEHHBIX 33JaHUS.
Ouenka «3» - 3a 1 npaBUJIBHO BBINOJHEHHOE 3aJaHUE.
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CamocrosrenapHas padora 2.8 1mo TreMme:

«Hayana MmaTeMaTHYECKOr0 aHAJIM3a.

Bapuanr 1.
1. Haitgure mpou3BoHbIE CASAYIONTUX (YyHKIIMI

a) y=5x*+7x%+12x* +6x+3
13x* +5x° —1
6) y- B

X4

B) y= (14x2 + 6x)cosx
r) y=(2x® —6x® +12x2 f
2. Haiinute npon3BoaHbIE CleAyrOINX (GYHKINH IIpU 3aJaHHBIX 3HAUYCHHUAX TOUKH

X =X,

a) y =sinx+5cosx—4sin? x, X0=%
_ 2

6) y:6cosx 3x° +8 X, =1

3x ’
B) y= (6x5 —12x* +3x)\/§, X, = 4

Bapuant 2.
1. HaiiguTe mpou3BOAHBIE CIEAYIOMUX QYHKITAN

a) y=12x>-7x* +3x* +6x* -5
8x% +14x° -6
X
B) y= (5x3 —3x2)sin X
r)y= (8x4 +3x° — 5x)4
2. Haiiaure mpousBogHbIC ClIeYIOMMX GYHKIUI MPH 3aJaHHBIX 3HAUEHUAX TOUKH

X = X,

a) y =8cosx —6sin X +cos’ X, XO:%
3sin x —12x* +3x

6) y= 5)(2 ] XO =_1

B) y:(8x4+6x2—3x3)£, X, =1

X

Kpurepuu o1ieHKH:

Ouenka «3» - 32 4 NpaBUJIBHO BBITTOJIHEHHBIX MPUMEPA.
Onenka «4» - 3a 5 MpaBUJIbHO BHITIOJHEHHBIX TPUMEPOB.
Onenka «5» - 3a Bce MPaBUIIbHO BBIMOJIHEHHBIX 33/IaHUS.
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CamocrosrenapHas padora 2.9 1o TeMme:

«Havana MaTeMaTH4e€CKOr0 aHAJIM3ay.

Bapuasnr 1.
1. Haiitu npoMeXyTKH MOHOTOHHOCTH U SKCTPEMYMBI:

y=x*+x*-5x-3,
2. Hatigure HanMEHbIIIEe " HanOOJIbIIIEE 3HAYECHUS byHKIAHA

y=x"+6x>-36x+7 naorpeske [-3;3].
3. Haiigure  HauMeHbliee W HauOoJbllee  3HAYCHHUA  (PYHKIIHH
7T

f (x) = cos® x +Sin x Ha otpeske [O;Z} .

Bapuanr 2.
1. HaiiTu mpoMeKyTKH MOHOTOHHOCTH U 3KCTPEMYMBI:

y=x"-x>-x+3.
2. Haiinure  HauMeHblllee W HauOoibpliee  3HAYeHHS  (QYHKIUH
y=-x>+6x"+36x+7 Ha oTpe3Ke [—3; 3] :

3. Haiigure HaWMEHbIIIEE 51 HanOoIbIIIEE 3HAUYECHUSA byHKIIIN

: T
f (x) = cos’ x+sinx Ha oTpeske {EW]

Kputepun O1eHKH:

Omnenka «3» - 3a 1 mpaBHJIBHO BHITIOJIHEHHOE 3aJIaHUE.
Omnenka «4» - 3a 2 MPaBWIBHO BITIOJHEHHBIX 3a/IaHMUS.
OrneHka «5» - 3a BCe MPaBUJIbHO BBITIOJTHEHHBIE 33/IaHMUS.

38



CamocrosgrenpHas padora 2.10 mo Teme:

«MHTErpajl 1 ero NpUuMEHCHUE.

Bapuanr 1.
Brruucnure:
1. J.(3x4+8x+6x3)dx
2. ISCosxdx
2 pyh 3
3. J-9x 24Xx2 +de
4, J.i/8_xdx
5. J'(\/;+3x2)dx
7dx
e
3
o J4X2XCzOSXdX
Bapuanrt 2.
Brruucnure:
1. I(3x2+7x—4)dx
2. I8exdx
6x* +8x° +2x?
3. _[ e dx
4, I4J9_xdx
1
5. I(8x6—12x);dx
9dx
° J.1+x2
6
5 .
8. st Xsslnxdx

Kputepun olieHKH:

OreHka «3» - 3a 4 MpaBUJILHO BBITIOJHEHHBIX 3a/IaHMUS.
Ornenka «4» - 3a 6 MpaBUJIBHO BBIMOJHEHHBIX 3aJIaHMUS.
OreHka «5» - 3a Bce MPaBUJILHO BBITIOJTHEHHBIE 3a/I1aHMUS.
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CamocrosgreapHas padora 2.11 mo reme:

«MHTEerpaj u ero NpuMEHCHHUE.

Bapuanrt 1.
1. HaiiauTte MHOXKECTBO NTEPBOOOPA3HBIX (PYHKIIUH:

a) Y=—7TX+4; 6) y=2x"+3x-8.
2. BBIUHCIIUTH UHTETPAII:

: 4
a) Icosxdx; 0) I(x‘3—x)dx.
0 -2

3. Beruucnuth miomanb GUrypel, OrpaHUYCHHON JTHHUSAMHU (TPEIBAPUTEIHHO
clenaB PUCYHOK):
y = =2X, y=0 u X=3.

Bapuant 2.

1. Haiinute MHO€ECTBO MEpBOOOPA3HBIX (PYHKIIMH:
a) y=2x+5; 6) y=3x>+2x*-1.
2. BBIUMCIUTD HHTETpA:

a) }sin xdx ; 6) j'(x‘z—x)dx,

3. BeraucnauTh miuomanab (GUrypel, OrpaHUYEHHOW JTUHUSAMH (IIPEIBAPUTEIHHO
c/ieraB PUCYHOK):
y =4x—x?, y=0 u x=5,

Kputepun o1ieHKH:

OrneHka «3» - 3a 1 mpaBUJILHO BBITTOJHEHHOE 3a/1aHUE.
Ornenka «4» - 3a 2 MpaBUJIBHO BBITTOJHEHHBIX 3aJIaHMUS.
OneHka «5» - 3a BCe IPaBUJIbHO BBITTOJTHEHHBIE 33/IaHMUS.
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CamocrosgreapHas padora 2.12 1mo reme:

«KoMOMHATODHKAY).

Bapuasnr 1.
B xopoOke 8 mapoB paznanyHbIX IBETOB. CKOJIBKHUMU CIIOCOOAMU UX

MO’KHO Pa3JIOKUTh Ha MOJIKE?

CKOJBKMMHU CIOCOOaMH MOXKHO BBIOpaTh KOMaHIy U3 16 4enoBek, eciu B
KJjacce 24 yenoseka?

B rpynmne 25 uenoBek. CKOJIBKUMH CIIOCOOAMU MOYKHO BBIOpATh
KOMaHJupa 1 3aMEeCTUTENS?

Y Maiu 6 kpacHbIX U 4 cMHUX KyOuka. CKOJIBKMMH CIIoco0aMu OHa
MOKET BBIOpaTh 3 KPACHBIX U 2 CHHUX KyOuKa?

CKOJIbKMMU CIIOCO0AMU MOXKHO COCTaBUTh MATU3HAYHOE YHCIIO U3 U
0,1,2,57,98,6

a) ¢ IOBTOPEHUSIMH,

0) 0e3 moBTOpEeHUM?

Bapuanr 2.
Ha monke 6 kaur. CKOJIBKUMHU CITOCOOAMU MOKHO UX TIEPECTABUTH?
CKOJIBKUMU cTIOcO0aMu MO>KHO Ha3HA4uTh 4 ASKYypHBIX U3 20 denoBek
(c 0oIMHAKOBBIMU 00SI3aHHOCTSIMU)?
Ha poautensckoMm cobpanuu 15 uyenoBek. CKONBKUMH CHOocoOamu
MOKHO BBIOpATh MpeACcCeAaTelNs U 3aMECTUTEIIS?
B xnacce 11 manmpuukoB u 8 geBodyek. CKOJIBKUMHU COCOOaAMU MOYKHO
BBIOpaTh KOMaHAY U3 5 MaJIbYMKOB U 5 JI€BOYEK?
CKONBKUMH CIIOCO0AMU MOKHO COCTaBUTh YETHIPEX3HAYHOE YHUCIIO W3

uudp 0, 1,2,3,4,5,6

a) C MOBTOPEHUSIMU,

0) 0e3 moBTOpEeHUI?

Kpurepun onieHOK:

Ha «3»: 3 BepHO BBINIOJIHEHHBIX 3aJaHUS.
Ha «4»: 4 BepHO BBINIOJIHEHHBIX 3aJaHUS.
Ha «5»: Bce BepHO BBIIIOJHEHHBIE 3aJaHMsL.
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CamocrosgreapHas padora 2.13 o reme:

«IJIEMEHTBI TCOPHUHU BEPOSITHOCTEM M MATEMATUUYECKOM CTATUCTUKIY.

Bapuasnr 1.
[TonOpaceiBaeTcs urpaidbHbIii KyOuk. Uemy paBHa BEpOATHOCTH TOTO, YTO

BBINAJIET YETHOE YUCIIO OYKOB?

. B ypue 40 mapuxos: 15 cunux, 10 3enéubix, 15 6enpix. KakoBa BeposTHOCTD
TOT0, YTO U3 YPHBI Oy/IeT U3BJICYEH IBETHOM MIapUK?
[TonGpackiBatoTCcsl ABa UrpalibHbIX KyOuka. HaiiTu BeposATHOCTh cOObITHS A —
«CyMMa BBIIIABIINX OYKOB HE MMPEBOCXOIUT YETBIPEX .
B paiione 6 marazunoB u 4 anteku. J[yig mpoBeAeHUS HAJIOTOBOW MPOBEPKHU
BbIOMpalOTCs [Be opranusanuu. KakoBa BEpOSITHOCTh TOTO, UTO MOJ MPOBEPKY
MONajyT JiBa Mara3uHa?

Bapuanr 2.
CrnopTcMeH CTpesiseT 1Mo MUILICHH, Pa3ieIeHHOW Ha TpU ceKTopa. BeposaTHOCTh

nonajaaHus B nepBblil cektop pasHa 0,4, Bo Bropoi — 0,3. KakoBa BepOsITHOCTb
NoMaaHus JIM0O B MEPBBIN, JINOO BO BTOPOM CEKTOP?

. B ypue 10 6enbix, 15 u€pHubix, 20 cuHUX U 25 KpacHBIX I1apoB. BeiHynu oauH
mrap. KakoBa BepOsSTHOCTH TOTO, YTO BBIHYTHIM mIiap: Oenblif; Oenblil uiu
4EPHBIL; Oebli, YEPHBIN WM CUHUI?

HaiiTn BEpOSTHOCTH TOrO, YTO HayAady B3STOE JIBY3HAYHOE YHUCIO OKAXKETCS
KpPaTHBIM WIH 2, UK 7, UM TOMY U APYTOMY OJTHOBPEMEHHO.

Ha 30 omunakoBbIX xeToHax HamucaHbl 30 ABy3HauHbIX uucena oT 1 go 30.
’KeroHbl moMenIeHbl B MAKET U TUIATENBHO Nepemelnianbl. KakoBa BEpOSATHOCTh
BBIHYTb KETOH C HOMEPOM, KPaTHBIM 2 uiu 37

Kpurepun onieHOK:

Ha «3»: 2 BepHO BBINIOJIHEHHBIX 3aJaHUS.
Ha «4»: 3 BepHO BBINIOJIHEHHBIX 3aaHUS.
Ha «5»: Bce BEpHO BBINIOJTHEHHBIE 3a/1aHUS.
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CamocrosgreapHas padora 2.14 o reme:

«IJIEMEHTBI TCOPUHU BEPOSITHOCTEH M MAaTEMATUYCCKON CTaTUCTUKI.

Bapuanr 1.
JluckpeTHas ciaydaifHas BeluurHa X 3aj7iaHa PsJIoM pacipeieieHusl.

HaliTh MaremaTtmueckoe OXHUJAaHHE, IHUCIICPCHUI0 M CpeIHee KBaJApaTHUeCKOe
otknonenue JICB.

L1x |2 |3 |5

0,104 |05

p
2. |X |3 |4 |5

0,2 05|03

o

1 |4

w
e
ol

p 10304 03

Bapuant 2.
JluckpeTHas ciaydaitHas BeIMurHa X 3aJiaHa PsJIoM pacipeeeHusl.

Haiitu MaremaTudeckoe OXXHJaHUE, IUCIEPCUI0 M CpPEIAHEEe KBaJIpaTHYECKOe
oTkiaoHeHue JICB.

L [x 2 T1 T4

0,104 |05

p
2. X |3 |1 |6

0,310,106

o

3. X |3 |5 |2

p 1020503

Kpurepun onieHOK:

Ha «3»: 1 BepHO BBINIOJIHEHHOE 33]IaHUE.
Ha «4»: 2 BepHO BBIIIOJIHEHHBIX 3aJaHUS.
Ha «5»: Bce BEpHO BBINOJIHEHHBIC 3aJaHUS.
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[TPNUJIOXKEHHUE 3

[ IpomexyTouHEbIE
3a4EThI



3adver 1.1 mo reme:

«Pa3BUTHE TIOHATHUS YUCIAY.

Bapuasnr 1.
1.Chopmynupyiite mpu3HaK ASJIMMOCTH Ha 3.
x 12
2. Pemnre nponopumog =

. Hanmure 17% ot uncna 247.

3
4. Pa3nouTe HA MHOXKUTENH 6a’ + 246° + 24as.
5

. Pemnre ypaBHeHus a) x° —%X+% =0,6)-3d*+ 9a =0

Bapuanr 2.

UYro Takoe mponopuus?
Pemnre niponopuuto “_r .

x 12
Haiinure 112% ot uncna 38.
Vpocrure Boipaxenne (3x>-1)(2x+1).

AN

Pasnosxute Ha MHOXHTeNH a) Z°— 32 — 10, 6) 5X° — 2X +4=0

Kpurepuu OLeHOK:
Ha «3»: 3 BepHO BBINIOJIHEHHBIX 3aJaHUS.
Ha «4»: 4 BepHO BBINIOJIHEHHBIX 3aJaHUS.

Ha «5»: Bce BCPHO BLINMOJHCHHBIC 3a/{aHMs.
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ok wh ke

3adver 1.2 o Teme:

«DVHKIIMA U rpaduKu».

Bapuant 1.

Hatigure obmacTh onpeneiacHust QyHKIHNA y = /16 — x°
Haiigure obnacth 3HaueHu GyHKIUU Y = COS X +2
[TpoBepbTe PYHKIHMIO HA YETHOCTh Yy = X + COS X

Haitnute nynu pyHkumum y = xv/x—1

1o rpaduky HeKOTopoﬁk(byHKHI/H/I y=f (X) HaiizuTe NPOMEKYTKH BO3pACTaHHS

. Vkaxure rpaduk GyHKupn y = (x-1)*+4

Ve, T (1
\o] / 4

\Z\__/; ]
D U —

f , \. I T O S T R / - \

1) 2) 3)

. Haitaure mpoMexxyTKu, Ha KOTOPBIX y>0

24

fa
o
w
kS

d

,4)

Jana byukumst T (x)= x°-2ax + 8 . M3BectHo, uro f (1) = 5. Haiimure f (-2).

Kpurepun onieHOK:

Ha «3»: 4 BepHO BBINIOJIHEHHBIX 3aJaHUS.
Ha «4»: 6 BepHO BBIIIOJIHEHHBIX 3aJaHUS.
Ha «5»: Bce BepHO BBIIIOJHEHHBIE 3aJaHMsL.
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1)

3auer 1.2 o Teme:

«DyHKIIMU U rpadmrm» .

Bapuaut 2.

Haiinure o6nacTs onpeneneHus QyHKIMHA Uy = /81— x*
Haiinure o6nacTh 3HaYeHnd GyHKIHU y = SiN X -2

[IpoBepbTe PYHKIUIO HA YETHOCTD: Y =

Haligure Hynmm QyHKkuuu y = é +3

X

5

[To rpaduky HexoTOpoW (yHKUIHUU

BO3paCTaHMUSI

tgx

2 1

y= f (X) Haiigure npoMexyTKH

4)

8. Jaua dynxums f (X)= x>+5x -a . UssectHo, uto f (2) = 15. Haiimute f (-1).

Kpurepun onieHOK:

Ha «3»: 4 BepHO BBINIOJIHEHHBIX 3aJaHUS.

Ha «4»: 6 BepHO BBIIIOJIHEHHBIX 3aJaHUS.

Ha «5»: Bce BCPHO BLIINMOJIHCHHBIC 3a/IaHMs.
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3ader 1.3 o Teme:

«OCHOBBI TPUTOHOMCTPHUN).

Bapuant 1.

Haiinure 3HaueHne BeIpakeHUA: 2sin 60° + cos90° —tg45°

CpasHure ¢ Hy;1éM Bepaxkerust: sin 120°, cos 195°, ctg 359°.
Boruucnure: 6cos?” + tgz[— fj - ctg(— Zj
4 3 2

YropocTture BeIpaxeHue: sin(r + o)+ cos(z — )

ct [37{ — aj
g 2
prOCTI/ITe BBIPa’KCHHUC: sina = COS o, *Ctg a-1

Beruuciure: 2sin 15° « cos15°
Beruucnure: COS%”

H W e

o No O

[IpencraBuB 105° kax 60° + 450, BeramcauTe Sin 105°,

Bapuant 2.

1. HaitguTe 3HaueHUE BhIpakeHUs: 5sin30° —ctg45° + cos180°
2. CpaBHuTe ¢ HyIéM BeIpaxenus: sin 187°, cos 215°, tg 80°.

3. Brruuciure: 53in[—%j +4c0s0 —3sin[3§) +c0s? [%)

sinf| — +«
4. Yupocrure Beipaxenue: tg9(z—a) ( 2 ]

cos(z + ) tg(372’ B aj

2

sina —1

5. Ynopocture BeIpaKeHHE: 5
1-cos®

T . T
6. Bpruuciure: cos? E—sm2 5

Bsranciure: c0s150°
8. Ilpencrasus 15° kak 45°— 30°, Beramcnute cos 15°.

~

Kpurepuu o11eHOK:
Ha «3»: 4 BepHO BBINIOJTHEHHBIX 3aJIaHMUS.

Ha «4»: 6 BepHO BBINIOJIHEHHBIX 3aJaHUS.
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Ha «5»: Bce BEpHO BBINIOJIHEHHBIE 3a1aHUS.
3adger 2.1 o Teme:

«Hayana MmaTeMaTHYECKOr0 aHaJIM3a.

Bapuant 1.

1. Haiimure npoussoanyio Gpynknun  f(x)=x’ +%x4 ~2x° +9.

o o X
2. Haiigure 3HaueHue NPOU3BOAHON PYHKIIMU y = —_{ BTOIKE X, = 0.
y—

3. Jlns kakoi (yHKIIMU HakIeHa IpOu3BOAHas ' = 4x° —x°.
4 3 3
1) y=12x* - 2x; 2) y:%—%; 3) y=4x*-x% 4) y=x4—%.

4. Haiinute 3HaueHue yrioBoro kod(d@uimenta kacaTelnbHOH, MPOBEACHHON K
rpaduxy GyHkiun f(x)=9x—4x> B Touke ¢ abCIuccoi x, =1.

5. Haitmure f'(7), ecmm f(x)=x?-sinx.

6. Hamummre ypaBHeHHE KacarelbHOW K Tpaduky QyHKmuM ¢(x)=3x>-2x B
TOUKe ¢ abcuuccoit x, = -1.

Bapuanr 2.
1. Haiimure npoussoanyio Gpynkmun  f(x)=3x° +%x8 +x%-09.

X2
B TOYKE x, = 3.
1 0

2. Hailinure 3HaueHUEe MPOU3BOIHON QYHKIIUU y =

3. Jlus kakoi GyHKIMHU HaiieHa TpOU3BOAHAs ' = 42x° —SiNnx.
1) y=7x°+cosx; 2) y=6x"-sinx; 3) y=6x"-cosx; 4) y=7x°+sinx

4. Haiinure 3HaueHUE YrioBOro kod@¢uilMeHTa KacaTeabHOH, MPOBEACHHOW K
rpaduky QyHKIUK y =3x” +1 B TOUKE C aOCIMCCO x, = —1.

5. Hawigure f'(0), ecmm f(X) = x* -tgx.

6. Hamummre ypaBHeHWe KacaTenbHOH K rpaduky dyHkmum f(x) = 3x° —3x
B TOUKE C abcuuccon x, = —2.

Kpurepun onieHOK:

Ha «3»: 4 BepHO BBINIOJIHEHHBIX 3aJaHUS.
Ha «4»: 6 BepHO BBINIOJIHEHHBIX 3aJ[aHUS.
Ha «5»: Bce BEpHO BBINIOJTHEHHBIE 3a/1aHUS.
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3auer 2.2 0 TEME:

«KoMOMHATODHKA.
Bapuant Al

g1—7!
Beraucnuth -

Ha xene3H010p0KHOM CTAaHIMY UMEETCS IIECTh 3alIaCHBIX ITYTEM.
CKOJBKMMU CHIOCOOAMH MOXKHO pacCTaBUTh HA HUX YEThIpe moe3na’?

M3 BocbMHM 1npemnojaBarenedl MAaTEeMAaTHUKUM HYXXKHO IIOCHaThb Ha KypChl
HOBBILIEHUS] KBaIU(UKAIMK TpeX uenaoBeK. CKOJBKUMH CIIOCOOaMHU 3TO
MOJKHO cJ/ie/1aTh?

BapuanTt Bl

Py—8!
Beunciurp < ——
7

VY4eHbIN-XUMUK JKeTaeT UCCIea0BaTh 3PPeKT BIUIHUS HA CKOPOCTh
XUMHUYECKOT0 IIPOLIEcca TPEX MEPEMEHHBIX: JIaBJIEHUS, TEMIIEPATYPhl U
KaTanu3atopoB. OH HAMEPEH UCIO0JIb30BATh TPU TEMIEPATYPHI, 1Ba
3HAYEHMsI IaBJICHUS U TPU THUMA KaTanu3aTopoB. CKOJIBKUMHU crioco0aMu
YUYEHHBIN MOXKET YIPABIATh PEAKIIUEHN, ECITU TIOKEIAET UCII0JIb30BATh BCE
BO3MOYKHbIE KOMOMHAIINY JIaBJICHUSI, TEMIIEPATYPhl U TUIIOB KaTaIU3aTOPOB?
CKOJIBKO BCEBO3MOXHBIX KOPTEXKEN JUIMHHOW J1€CATh MOYKHO COCTaBUTbH W3
OYKB CJIOBa «MaTeMaTuka»?

Bapuant Cl

(n!-1)!
n!
CKOJIBKUMH CIIOCO0aAMHU MOKHO IIPHUBC3TU B KOJICIK 12 HOBBIX

Beraucnutb

KOMIIBIOTEPOB Ha JIBYX MalllMHAX, €CJIM Ha KaXXJI0H MaIlnHE MOKHO
pa3mecTuTh He Oosiee nsatu DBM?

CKOJIBKO pa3IUYHBIX TPEX3HAYHBIX HOMEPOB ISl aBTOMOOMIICH OAHOMN
CEpPHUH MOXKHO COCTaBUTh U3 HEUETHHIX UPP?

Kpurtepuu o11eHOK:

Ha «3»: 3amanus Bapuanrta A.
Ha «4»: 3ananus Bapuanta B.
Ha «5»: 3amanus Bapuanta C.
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3adet 2.2 0 TEME:
«KoMOMHATODHKAY).

Bapuant A2

51+6!
4!
2. CxonpkuMH crnocobamMu B Opurage M3 IIECTH ONEpaToOpoB  MOXKHO
pacrnpeienuTh TpU MyTEeBKU IpoduiiakTopuii, Ha TypOa3y U B JIOM OTibIXa?
3. 13 20 pabouux HY>XHO BBIJICIUTH BOCEMb YEJIOBEK JIsi pabOThl HA HOBOM
ydacTke. CKOJIBKUMHU CIIOCOOAMU 3TO MOKHO C/I€JIaTh?

1. Beruucaurs

BapuanT B2

6!—Ps
5!
2. ABuakOMIIaHUsl COBepIaeT yeThipe peiica mexay Camapoit 1 MockBoii, a

Takxke 1Ba peiica Mmexxay Mocksoit 1 Hero-Mopkom. CkosibkuMu criocodamu
MOXKHO 3aka3aThb Ominer n3 Camapsl o Hero-Mopka, ecinm  peiichl
OCYILIECTBIISIFOTCS B Pa3HbIC THU?

3. Ha nsaTu oanHaKOBBIX KapTOYKax HamucaHbl OykBbl. Ha Tpex u3 Hux-OykBa
«W», Ha OCTAIBHBIX-«JD». DOTH KapTOUKW BBIKJIAIBIBAIOT B DS HayJdauy.
CKOJIBKO BApUAHTOB MOJIYYHUTh MPU 3TOM CIOBO «ITHIIHI»?

1. Beruuciaurse

Bapuant C2

(n-1)!

(n-3)!
N3 15 kpacHbIX U 7 O€NBIX TIaAHOTYCOB POPMUPYIOT OyKeTbl. CKONBKUMHU
crocob6amMu MOKHO COCTaBUTh OYKETBI U3 YETHIPEX KPACHBIX U Tpex OesbIX
[J1aIN0TyCOB?

3. CKOJBKO pa3NUYHBIX TPEX3HAYHBIX HOMEPOB Il aBTOMOOWJIEH OJHOM
CEpUU MOKHO COCTaBUTh U3 YETHBIX IUGP?

1. Beruucaurs

Kpurepun oneHox:
Ha «3»: 3aganus BapuanTa A.
Ha «4»: 3aganus Bapuanta B.
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Ha «5»: 3apanus Bapuanta C.
3auer 2.3 1o TEME:

«IJIEMEHTBI TCOPHUHU BEPOSITHOCTEM M MATEMATUUYECKOM CTATUCTUKIY).

Bapuanr 1.

1. B smuke 7 60aTOB 1 15 BUHTHKOB pa3HbIX pa3mepoB. HyxkHO momoOpath aBa
0onra u Tpu BUHTUKA. CKOJIBKUMHU CIIOCOOaMU MOKHO 3TO ClIenaTh?

2. B maptum u3 10 geraneit 7 crannaptHeix. HaliTu BEpoOsITHOCTH TOTO, UTO CpEeau
6 B3ATHIX HayAaudy JAeTajell 4 CTaH1apTHBIX.

3. Jau psin pacnpenenenuii. Haiiti urcnossie xapakrepuctuku JJCB M(X), D(X),
o(X),M(2X), D(2X), c(2X).

2 4 5 6 8 9
0,2 0,25 0,3 0,1 0,1 0,05
Bapuant 2.

1. B mkone onuMmnmiickoro pesepBa oOydarorcss 12 nabppKHMKOB H 15
KOHbKOOEXK1eB. CKOJBKUMH CIOCOOaMH MOXHO Cc(HOpMHUpPOBaTh U3 HUX
KOMaH/Jy Ha COPEBHOBaHUS IO 3MMHUM BHJIaM CIIOPTa, B KOTOPYIO JOJKHBI
BOMTH TpH JIBDKHUKA U YEThIPEe KOHBKOOEKIA?

2. Cpeau 25 cryaeHTOB rpynmbl, B KoTopoil 10 neBymiek, pasbIrpbiBaeTcs S
ounetoB. HaliTu BEposiTHOCTH TOTO, YTO Cpeau o0anaTeneld OMIeTOB OKaXKYyTCs
2 EeBYIUIKHU.

3. Jlan psn pacnpenenceuuii. Haiitn uncnossie xapaktepuctuku JJCB M(X), D(X),
o(X),M(2X), D(2X), 5(2X).

1 2 5 7 8 9

0,1 0,25 0,4 0,1 0,1 0,05

Kpurepun onieHOK:

Ha «3»: 2 BepHO BBIIIOJIHEHHBIX 3aJaHUS.
Ha «4»: 2,5 BepHO BBINOJHEHHBIX 3a/1aHHUS.
Ha «5»: Bce BepHO BBIIIOJHEHHBIE 3aJaHMsL.
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[TPUJIOXEHMUE 4
JInddepenupoBaHHbBIN
3a4eT



IlosscHuTenpHAad 3anucka K JuddhepeHIMpPOBAHHOMY 3a4YETY.

JuddepeHnrpoBaHHbIN 3a4€T [0 MAaTEMaTHUKE TPOBOJAUTCA B IEPBOM
IIOJIYTOAMH TIEPBOTO Kypca JUIsl CTYIEHTOB CIIEHUAIBHOCTEN

23.01.09 ManmmHuCT JJOKOMOTHBA
15.01.35 Caapumk
Ilens naHHOW pabOTBI — TMPOBEPUTH YCBOCHHE TIOJYYCHHBIX 3HAHHM

CTYZICHTaMH 3a [IEPBOT0 Kypca M0 CIASAYIOIIUM TeMaM:

e Pa3BuTHE MOHATHUS YKCIA

e KopHH, cTeneHu 1 Jorapudmsl

o OyHKIMH U TpadUKH

3ananus U depeHIIMPOBaHHOTO 3a4eTa MPOBEPSIOT CIEAYIOIINE 3HAHUS U
YMEHHUS:
Nel. V1, 32.
Ne2. V2, V3.
Ne3. V2, V3.
Ned. V2, V3.
Ne5. V4, V5, Ve.
Ne6. V4, V5, V6.
Kpurepnuu OLIEHOK.

3a 40 — 50% npaBUIBHO BBIITOJIHEHHBIX 33JaHUI CTYAEHTY BBICTABJISETCS OLICHKA
«yOBJIETBOPUTEIILHOM.
3a 50 — 70% - orieHKa «XOPOIIIOY.
3a 70 — 100% - oneHKa «OTIMYHOY.
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JInddepeHMpPOBaAHHBIN 3a4ET N0 JUCHHUILINHEE «MaTeMaTHKA)

ok

B 1 monyromauu 1 Kypca.
Bapuasnr 1.
3

152> 14803
4 8

Hannure 3HaueHue BoIpaXKEeHUS:

0,2
Brruncaure:
a) 4125216 ; G) V405
4/5

Boruucire: 109; 27 -1log, 7

7
1 1 3 1

- _= hd 1=
Beruuciure: 273 —-25 2 —164 +27 3
Haiinmure obnmacts onpeneneHus GyHKITUN:

x° 5

a) y= ,  0)y= .
9-2x Jx?+5x—14

Tana pyrxmus T (X)= x>-2ax + 8 . Ussectno, uto f (1) =5. Haiinure

f(-2).
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JInddepeHMpPOBaAHHBIN 3a4ET N0 JUCHHUILINHEE «MaTeMaTHKA)

o s

B 1 monyromuu 1 Kypca.
Bapuant 2.

172§ —1701 + 3E
6 3 12

Haiinure 3HaueHue BoIpaXKEHUS:

0,8-0,25
Brruncaure:
8
a) Y243-32 ; 5) V128

{/05

Boranciure: 1095 9+109, 4

2
1 1 3 1

Borupcnute: 27° —25 2 +164 — 27"

Haiinure o6nacte onpeaeneHus: QyHKINNU:
x-1 5

a) y= , 0)y=
x? Jx? —5x—14

Jana ¢pyukumst T (X)= x*+5x -a . M3BectHo, uro f (2) = 15.

f(-1).
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TTPNJIOXEHUME 5
JK3aMeH



[losicHuTeabHAs 3alIMCKA K DK3aMEHY.

DK3aMeH M0 MaTeMaTUKE MPOBOJUTCA Ha MEPBOM KypCE JJI CTYJECHTOB
CIIEIUAIILHOCTEN

23.01.09 ManmmHuCT JJOKOMOTHBA
15.01.35 Caapumk
Ilens naHHOW pabOTBI — TMPOBEPUTH YCBOCHHE TIOJYYCHHBIX 3HAHHM

CTYJEHTaMH 3a IIEPBOT0 Kypca IO CIEAYIOLIMM TEMaM:
e Pa3BuTHE NOHATHS YUCIA

Kopuu, crenenn u norapumel
OyHKIMK U TpaduKu
OCHOBBI TPUTOHOMETPUU
VYpaBHEHMSI U HEPABEHCTBA.

3amaHusi  SK3aMEHAIIMOHHOW paboThl MPOBEPSIOT CIEAYIOMIUE 3HAHHUS |
YMEHHUS:
Nel. V1,V4,V5, 32.
Ne2. V2, V3.
Ne3. V2.
Neq4. V2.
Ne5. V4, V5, Veé.
Ne6. V2,3, V11,V12, V13.
Ne7. V3.
Ne8. V3.
Ne9. V3, V11, V12, V13.
Nel0. V3, V11, V12, V13.

DK3aMeHallMOHHAsE paboTa TNpe/CTaBlieHa B BHUAE KOHTPOJIBHOM pabOThI,
MIPOJOJKUTEIBHOCTh KOTOPOM COCTABJISIET 5 4acoB.

Kpurepuu OLIEHOK.

3a 40 — 50% npaBUIBHO BBIIIOJIHEHHBIX 33JaHUI CTYAEHTY BBICTABJISETCS OLICHKA
«yOBJIETBOPUTEIILHOM.
3a 50 — 70% - o1ieHKa «XOPOILIOY.
3a 70 — 100% - oueHKa «OTIHYHOY.
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DK3aMeH 0 JUCHHILIHHE «MaremMaTtuka» Ha 1 Kypce.

Bapuanr 1
2 —
1. Pemure HEpaBEeHCTBO x4 <0
3-6x

2. HaiiuTe 3HaYCHHE BBIPAKEHUS (‘2 —4\/5)2 ~32
1 1

1
3. Borunciure 63 1836456
1

1
(a%62)* A
1
a’s N
5. Uccnenyiite rpaduk HEMpepbIBHONW (QyHKIIUU.

4. Yupocrure

| ©

6. Beruncimre log,x = |Oglg+ log,21-2log,7

3 3 3 3

1
iga +ctga
€0552°¢0s 7° +sin52°sin 7°

sin 29°¢0s16° +sin16°cos 29°

7. JlokasaTh TOXKIECTBO =sin a c0S a

8. YmpocTtute BhIpakeHHe

9. Pemnte ypaBHEHHE 2 C0S (g—%) +1=0

10. Pemure ypaBHeHHE sin®*x +5sinxcos X+ 2 cos’*x =-1
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DK3aMeH N0 JUCHUILINHE «MarteMaThuka» Ha 1 Kypce.

Bapuanr 2

1. Haiinute ob6nacte onpenenenus yakuuu  y =19 (4 X - X?)

3
2. Haiiure 3HaYeHME BRIpOKEHUS 5 4/24 o ‘J54-6 - Va8
/162
3. Beruucnaure 9%-81°-(0,5)"

4. Yopoctute

9,
[
~
[eN)
~

. Uccnenyiite rpaduk HENMpepbIBHON QYyHKITUU

6. Beruncaure  Igx=21g3+1g6 - %IgQ

1
7. JIOKa)KUTE TOXKIECTBO l+tga)(l+ctga)- ———=2
sinacosa
8. YpocTute BbIpaKEHHE
cosa +2C0S2a +CoS 3o

sing +2sin 2a +Sin 3a

9. Pemnte ypaBHeHue  tg (%+%) +43=0

10. Pemute ypaBHenne 2 Sin*X-3sinx—-2=0
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[losicHuTeabHAs 3alIMCKA K DK3aMEHY.

DK3aMeH 0 MaTeMaTUKE MPOBOJUTCA Ha BTOPOM Kypce JJIsl CTYIEHTOB
CIIEIMAIILHOCTEN

23.01.09 ManmmHuCT JJOKOMOTHBA
15.01.35 Caapumk
Ilens naHHOW paOOTBI — TMPOBEPUTH YCBOCHHE TIOJYYCHHBIX 3HAHHM

CTYZIEHTaMU 3a IIEPBOro Kypca o CIEAYIOIIUM TEMaM:
e [IpsiMbie ¥ TIJIOCKOCTHU B MPOCTPAHCTBE

MHororpaHHUKH
Tena BpameHus
Koopaunate! u BEKTOpBI
Hauama MaTeMaTHuecKkoro aHaiansa
NHTterpan u ero npuMeHeHue
KomOunaropuka
DJIEMEHTBI TEOPUM BEPOATHOCTEN U MATEMaTUUECKON CTATUCTUKHU.

3agaHus  HK3aMEHAIIMOHHON pabOThl MPOBEPSIOT CICAYIOIIME 3HAHUS U
YMEHUS:
Nel. V16, V17,V18, V19, V20, V21, 31, 33, 34.
Ne2. V16, V17, V18, V19, Y20, V21, 31, 33, 34.
Ne3. V14, V15, V21I.
Ned V7, V8, VO.
Ne5. V7, V8, V9.
Ne6. V7, V8, V9.
Ne7.V10.
Ne8. V10.
Ne9. 31.
Nel0. 31, 33, 34.

DK3aMeHallMOHHas paldoTa NpeAcTaBieHa B BHUJIE KOHTPOJBHOH pabOTHI,
MPOJOJIKUTEITLHOCTh KOTOPOM COCTaBIISI€T 5 4acoB.

Kpurepuu o1eHox.

3a 40 — 50% mnpaBUIBHO BBIMOJHEHHBIX 33/IaHUN CTYJCHTY BBICTABIISIETCS OLICHKA
«YIOBJIETBOPUTEILHOY.
3a 50 — 70% - o1ieHKa «XOPOLIOY.
3a 70 — 100% - orieHKa «OTIMYHOY.
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OK3aMeH M0 Juciuninie «Marematnka» Ha 2 Kypce.
Bapuanr 1
1. OcHoBaHMeM MNOpAMON TPEYTrOJBbHOW MPU3MBI CIYKUT MPAMOYTOJIbHBIN
TpPEeyrojbHUK ¢ kateramu 5 u 8. O0bem mpusmel paBeH 640. Haiinute ee
O60K0oBOE PedpO.
2. JlivHa OKpPY)XKHOCTH OCHOBaHHS IIWJIMHApa paBHa 55, BbicoTa paBHa 13.

Hangure ruiomans mojHOM NOBEPXHOCTH HAJIMHAPA.
3. Hanbl Toukn: A(1;0:;4), B(3;-2;5), C(6;-4;1), D(4;7;5).
Haiinute a) AD+DC 0) CA-BA B) 4AB+6BC
4. Haiinurte npou3BOAHYO Y =5x* +7x° +12x°* + 6x +3
5. HaiiguTe mpon3BoaHY0 PYHKIMHU MPHU 3aJaHHOM 3HAYCHUH TOYKH X = X,
6x° —3x° +8
3x ’
6. Haiitu sxCcTpeMyMbl QyHKITUN:
y=x"+x*-5x-3

Xo =1

7. Bprauciaure MHTErpal:
I(3x4 +8X+ 6% Jdx
8. Bwruucnauts miomaas GUrypsl, OrpaHUICHHON JTHHUSMH
y =-2X, y=0 u X=3
9. V Mamm 6 kpacHbIX U 4 cuHUX KyOrka. CKOJIbBKUMH CIIOCOOaMH OHA MOKET
BBIOpaTh 3 KpacHbIX U 2 CHHUX KyOuka?

10.B ypue 40 mapukoB: 15 cunmx, 10 3enéuweix, 15 Oenbix. Kakoma
BEPOATHOCTH TOTO, UTO U3 YPHBI OyAET U3BIICUEH IBETHOH IMAPHK?
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DK3aMEH 0 JUCHHUILIHHE «MareMaTHuKa» Ha 2 Kypce.
Bapuant 2.

1. OcHoBaHMeM MNOpPAMON TPEYTrOJBHOW MPU3MBI CIYKUT HPAMOYTOJIbHBIN
TPEYroJbHUK ¢ KaTeramu 9 u 6. O0bem mpu3Mmel paBeH 256. Haiinute ee
O60KoBOE pedpoO.

2. JlInHa OKpYKHOCTH OCHOBaHHs IWIIMHApa paBHa 15, BbIcoTa paBHa 8.
Hanaure ruiomans mMojIHOM NOBEPXHOCTH HAJIMHAPA.

3. Hanbl Toukn: A(3;-2;1), B(2;3;-7), C(5;6;0), D(-1;-1;-1).

Haiinute a) AD+DC 0) CA-BA B)4AB+6BC
4. Haiinute npou3BoAHyt0  y=12x°—7x* +3x° +6x* -5
5. Haiiaure npon3BoaHy0 QYHKIIMH NPH 33JAHHOM 3HAYEHUH TOUKH X = X,

y =8c0sx —6sin X+ cos 2X, Xg =—

6. Haiitu skcTpeMyMbl PyHKIIMH:
y=x>-x*-x+3

_[(3x2 +TX— 4)dx

8. Bwruucnauts miomaas GUrypsl, OrpaHUICHHON JTHHUSMH
y = 2X, y=0 u X=3
9. B kmacce 11 manpuukoB m 8 neBouek. CKOJIBKHMH CIocoO0aMyd MOYKHO
BBIOpaTh KOMaHAY U3 5 MaJIbUYMKOB U 5 JE€BOYEK?
10. B ypue 14 Genbix, 16 u€pubix, 10 cuaux u 30 kpacHbIX mapoB. BeiHynu
oauH map. KakoBa BepoOsSITHOCTH TOr0, 4YTO M3 YPHBI OyAeT HU3BJICYEH
LBETHOM IIapuK?

7. BpluucauTh MHTETpa:
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