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@DOH/T OIIEHOYHBIX CPECTB YUeOHOH AUCHMILUIMHBI pa3paboTaH Ha ocHOBE DenepaibHOTOo
CTaHJapTa cpeaHero oolmiero odpasoBanusi, yrBepkaeHHoro [Ipukazom MunoOpHayku Poccun
or 17 mas 2012 1. Ne 413, ®deaepanbHOro rocyaapCcTBEHHOT0 00pa3oBaTENLHOTO CTaHAApPTA
cpenHero mpodeccHoHANbHOTO oOpa3oBanust 1o crenuanbHocTd  09.02.05 IlpuxiagHas
uHpopmaTuka (TI0 0TpacisiM), YTBEPKICHHOTO MpHKa3oM MUHHCTEpCTBA 00pa30BaHMs M HAYKH
Poccuiickoii ®@eneparun ot 13 aBrycra 2014 roma, Ne 1001, npumepHOii mporpaMmbl y4eOHOM
OUCUMIUIMHBL  MaremaTnka Ui NpoQecCHOHANBbHBIX  00pa30BaTENIbHBIX — OpraHu3alui,
pexomeHnoBaHHOW ~ DenepanbHbIM  TOCYJapCTBEHHBIM ~ aBTOHOMHBIM  YUPEXACHHUEM
«DenepanbHbIi MHCTUTYT pa3BUTUsA oOpazoBanus» (manee — OI'AY «DUPO») B kauectBe
NPUMEPHOM TMporpaMMBbl Uil pealu3allid OCHOBHOM NpOQecCHOHANBbHON 00pazoBaTeIbHOM
nporpammbl CI1O Ha 6a3ze OCHOBHOTO 00MIero 0Opa3oBaHUsS C MOJYYCHHEM CPETHETrO OOIIETro
obpazoBanwmsi, TPoToKoI Ne 3 ot «21»uromns 2015r., perucTparmoHHbIil HOMep perieH3nu Ne 377
oT «23» utons 2015r. PI'AY «OUPO».
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1. OBIIIAA XAPAKTEPUCTUKA ®OHJA OIIEHOYHBIX CPEJCTB

1.1. ObsacTh NPpUMEHEHHUsI TPOrPAMMBI

PabGouass mporpamMma JUCHMIUIMHBI — SBISETCS 4YacTbl0 MPOrpaMMbl MOJATOTOBKHU
crenuanucToB cpenHero 3seHa B coorercTBuu ¢ OI'OC CIIO no cnemmansHocTH 09.02.05
[Tpuknagnas nadopmaTtuka (1mo orpacisim) (6a3oBasi MOJTOTOBKA).

1.2. MecTto AMCUMIUIMHBI B CTPYKType NPOrpamMMbl MOATOTOBKH CHEHHAJINCTOB
Cpe/lHero 3BeHa

JuctumnuHa «MaTemaTtnkay BXOIUT B OJIOK 00I1e00pa3oBaTeIbHON OTOTOBKH.

1.3. Heau wm 3agayu AUCUMIUVIMHBI — TPeOOBAaHUA K pPe3yJabTaTaM OCBOEHHS
AUCHUTLIMHBI.

B pesynbmame oceoenus oucyuniuHvl 00y4aowuiicss O0IHCeH 3HAMb/NOHUMAMb.

— 3Ha4YeHHWE MAaTEMaTHYECKOW HAYKH JUI PEUICHHs 3a]ad, BOSHHUKAIOIIUX B TEOPHH U
MIPAKTHKE;

— BO3MOXKHOCTH TNPHUMEHEHHMs] MAaTeMaTWYeCKHX METOJOB K aHAIU3y M HCCIICAOBAHHIO
MIPOIIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;

— pOJb MPAaKTUKHU A7 (OPMUPOBAHUSA U PA3BUTHS MATEMaTUYECKOW HAyKH; UCTOPHIO
pa3BUTHsS MOHATHS YMCIIA, CO3/IaHUS MAaTEMaTHUECKOTO aHaliu3a, BO3HUKHOBEHHS U Pa3BUTHS
TCOMETPHU;

— YHHBEPCAJBHBI XapakTep 3aKOHOB JIOTMKH MAaTEeMaTHYECKHX pPACCYKACHUH, HX
PUMEHUMOCTb BO BCEX 00JIACTAX UEIOBEUECKOM eI TeIbHOCTH;

— BEpOSTHOCTHBIN XapaKTep Pa3IUYHBIX MPOLECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

yMeThb:

— BBIMIOJIHATH apuU(PMETUICCKUE ACUCTBUS HAJ YUCIIAMHU, COUETAs] YCTHBIC U TUCHMCHHBIE
MIPUEMBI, MPUMEHEHHUE BBIYUCIUTENBHBIX YCTPOWCTB;

— HAXOAWTh NPUOMIDKCHHBIE 3HAYEHHS BEIUYMH M TIOTPEHIHOCTH  BBIYHCIICHUH
(aOcomnoTHAs U OTHOCHUTENIbHAS); CPABHUBAThH YHCIIOBBIE BBIPAKECHMUS,;

— HaXOJUTh 3HAUEHUs KOPHs, CTENEHH, JiorapudmMa, TPUrOHOMETPHUECKUX BBIPAKECHUH
Ha OCHOBE OIpEAEICHUS, WCHOJb3ys NpU HEOOXOIMMOCTH BBIYMCIUTEIbHBIE YCTPONCTBA;
10JIb30BAThCS MPUOIMKEHHON OLEHKOM U MPUKUAKON NP MPAKTUYECKUX pacuerax;

— BBINOJHATh TPEOOpPa30BaHMs BBIPAKEHUH, TpHUMEHSS (QOPMYIbI, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, JTOrapuMOB, TPUTOHOMETPHUECKUX (DYHKIIHIA;

— HCMOJIb30BaTh NMPUOOPETEHHbIC 3HAHUS M YMEHUS B MPAKTHUECKOW IESITEIbHOCTH U
MIOBCEJTHEBHOM JKM3HU Il NPAaKTUYECKUX pacdyeToB Mo ¢opmynaM, BKIOYas (HOpMyIbl,
COJIepIKAINE CTETICHU, PaIUKaIIbl, JOrapuPMbl U TPUTOHOMETPHUECKUE (YHKIUHU, HCIIOIB3YS
IIPU HEOOXOIUMOCTH CIIPABOYHBIE MaTepHalIbl U MPOCTEHIIINE BHIYUCIUTENIBHBIE YCTPOHCTBA.

OYHKIHUU U TPAOUKHU

yMeTh!

— BBIUUCIIATH 3HaYCHHE (PYHKLUU 10 33JJaHHOMY 3HAYCHHMIO apryMEHTa IpU pa3iIHyHbIX
croco0ax 3agaHust QyHKINH;

— OmpenensiTh OCHOBHBIE CBOWCTBA YHCIOBBIX (YHKIHMH, WUIFOCTPHPOBATH HMX Ha
rpadukax;

— CcTpouTh TrpadUKd M3YYEHHBIX (YHKIHH, WLIIOCTPUPOBATh MO TpaduKy CBOWCTBA
AJIEMEHTAPHBIX (YHKIIUH;

— HCMOJIb30BaTh MOHATHE (DYHKIIMHU JJIS1 OMMCAHUS M aHAJIN3a 3aBUCUMOCTEN BEIMYHH;

HCNOJIb30BATH NPHOOpeTeHHbIe 3HAHUS U YMEHHS] B IPAKTHYECKOM JeATeJbHOCTH U
MOBCEeIHEBHOM KM3HM: U1 ONUCAHHUS C NOMOIIbIO (YHKUIMH pa3iMyHBIX 3aBHCHUMOCTEH,
IpeJCTaBICHUs UX rpaUuecKu, UHTEpIpeTaliy rpauKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeTh!

— HaXOJUTh MPOU3BOAHBIE FTIEMEHTAPHBIX (DYHKIIHIA;



— HCIIOJIb30BAaTh MPOU3BOJHYIO ISl M3y4YyeHUs CBOMCTB (YHKUMH U MOCTPOEHUS
rpaduKos;

— TPUMEHSTH TMPOW3BOAHYIO ISl MPOBEICHUS NPUOIMKEHHBIX BBIYHMCICHUH, peIIaTh
3aJ]auy MPUKIIAHOTO XapaKTepa Ha HaAXO0X/IeHHUEe HanOOIbIIeTr0 1 HAUMEHbBILIET0 3HaUCHHUS,

— BBIUMCIIATH B MPOCTEHIIMX CIydyasX IUIOMAQAM U OOBEMBbl C HCHOJIb30BAHUEM
OIpEICIEHHOT'0 UHTErpaa;

HCI0JIL30BATH NPUOOpeTeHHbIEe 3HAHUSI M YMEHHA B IPAKTHYECKOH e TeJIbHOCTH H
NMOBCEAHEBHOM JKM3HM JJIs: pELICHUs MPUKIAAHBIX 3a7ad, B TOM YHCIE COLMAIBHO-
HSKOHOMHYECKUX M (U3MUECKUX, HAa HAUOONbIINE W HAWUMEHBIINE 3HAYCHUS, HAa HAXOXKICHUE
CKOPOCTH U YCKOPEHHSI.

YPABHEHUA U HEPABEHCTBA

yMeTh:

— pewarh palMoHaJbHbIE, IIOKa3aTelbHbIE, JOrapupMUUECKUE, TPUTOHOMETPUUECKUE
YpaBHEHMs, CBOJAIIMECS K JMHEWHBIM M KBaJpaTHBIM, a TAKXKe aHAJIOTMYHbIE HEPAaBEHCTBA U
CUCTEMBI;

— HCMOJIb30BaTh TpapUUECKUil METOJ PELICHUs] YpaBHEHUN U HEPaBEHCTB; M300pakaTh
Ha KOOpDAMHATHOM IJIOCKOCTH pELIeHUs YpaBHEHUH, HEPaBEHCTB M CHCTEM C JABYMs
HEU3BECTHBIMY;

— COCTaBJIATh M pellaTh ypaBHEHUS W HEPABEHCTBA, CBS3bIBAIOIIME HEWU3BECTHHIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE PUKIAAHBIX) 331a4ax.

HCNOJIb30BATh NPHOOPeTeHHbIe 3HAHUS U YMEHHS B IPAKTHYECKOM JeATeJIbHOCTH U
NMOBCEeIHEBHOM JKM3HHU: JUIsl IMOCTPOCHUS M HCCIENOBAaHUS IPOCTEHIIMX MaTeMaTUYECKUX
MOJIEIIEN.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEM

yYMeTh!

— pemath MnpocTelire KOMOMHATOpHBIE 3aJadyd METOJOM Iiepebopa, a Takke C
HCIIOJIb30BaHUEM M3BECTHBIX (OPMYII;

— BBIUUCIIATH B MPOCTEHIINX CITy4asx BEPOSITHOCTU COOBITHI HAa OCHOBE IMOJICUETa YUCIIa
HCXOJIOB;

HCNOJIb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHS B IPAKTHYECKOM JeATeJbHOCTH U
MOBCEeIHEBHOM KU3HHU: JUIsl aHAIM3a PEaJIbHBIX YMCIOBBIX JAHHBIX, NPEICTABIECHHBIX B BUMC
auarpamm, rpa)ukoB; aHaiIu3a HHPOPMALMK CTATUCTUUYECKOTO XapaKTepa.

I'EOMETPUA

yMeThb:

— pacrmo3HaBaTb Ha 4YepTekaxX M MOJENSIX HPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH
TpeXMepHbIe OOBEKTHI C MX ONHCAHUSAMH, H300paXCHHUSAMH; ONKCHIBATh B3aUMHOE
pacroyio’keHle MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATh CBOU CYXKICHUS 00
3TOM PACIOJIOKEHNH;

— aQHATM3UPOBATh B MPOCTEUIIMX CIIydasX B3aUMHOE pACIIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

— un300pakaTb OCHOBHbIE€ MHOTOTPAHHUKU U TeJNa; BBINOJHATH YEPTEXKU IO YCIOBUSAM
3ajay;

— CTPOMTH IpOCTEHIINe CeUeHUs Ky0a, IPU3MBbl, TUPaMHU/IbL;

— pemarb IUIAHUMETPUYECKME U NPOCTEHUIINE CTEPEOMETPUYECKME 3aJaud  Ha
HaXO0KJIeHHE TeOMETPUUYECKUX BEJIMYMH (JIIMH, YIJIOB, IUIOIIAei, 00bEMOB);

— HCHOJIb30BaTh MIPH PELICHUN CTEPEOMETPUUECKUX 3ajiau MJIaHUMEeTpUudecKue (paxkTol U
METO/BbI;

— MPOBOJUTH JI0KA3aTEIbHBIE PACCYKJICHUS B XOJ€ PEIICHUS 3a/]1a4;

HCI0JIL30BATH NPUOOpeTeHHbIEe 3HAHUSI M YMEHHA B IPAKTHYECKOH e TeJIbHOCTH H
NMOBCEAHEBHOM JKW3HM: I HCCIelI0BaHUA (MOJENHUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX
CUTyaluii Ha OCHOBE M3YYE€HHBIX ()OPMYI M CBOMCTB (PHUTYp; BBIYMCICHHS 0OBEMOB H IIJIONIA ICH
MIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeJ, MPU PEIIeHUH NPAaKTUYECKUX 3ajjady, UCHOJIb3ys MpHU
HEO0OXOJUMOCTH CIIPABOYHUKYU M BBIYUCIUTENIbHbBIE YCTPONHCTBA.



2. TACIIOPT ®OHJJA OHEHOYHbLIX CPEACTB

n/n | Temsl qucuuIuinHbl, BUA IpoMexyTouHoi | HanMeHoBaHue oLeHOYHOTO cpencTBa (¢
aTTeCTalluy C YKa3aHUEM CEMeCTpa YKa3aHHUEM KOJIMUYECTBO BapUaHTOB,
3aJIaHUM | T.I1.)
1 cemecTp
1. | KopHu, cTeneHu u Jorapu@msl CamocrosrenbHas padorta Nel (7
3a/laHul, 25 BapuaHTOB)
2. | Tpuronomerpus CamocrosrenbHas padora Ne2 (5
3ananuii, 10 BapuaHTOB)
3. | YpaBHEHHUS U HEPABEHCTBA CamocrosrenbHas padota Ne 3 (5
3ananuii, 10 BapuaHTOB)
4. | ®yHKUUU U TpaduKu TecroBas pabota mo reme «OyHKIUN
KoHTponbHas pabota 3a 1-b1it cemecTp Hrorosas konTpoiasHas padora Ne 1 3a
1-b1i1 cemectp (5 3amanuid, 25
BapuaHTOB). KOHTpOJIbHBIE BOIIPOCHI 32
1-b1i ceMecTp
2 ceMecTp
5. | IIpou3BoaHas U ee MPUMEHEHUS Tect no teme «IIponsBoanas» (15
BornpocoB). KontponbHas padora Ne 2
no teme «IIpousBogHas u ee
IPUMEHEHUS
6. | MHTerpan u ero npuMeHeHus KonTponbnast padorta Ne 3 o teme
«WuTerpan u ero npumeHenus» (4
3aJ1aHusl, 25 BapuaHTOB)
7. | KomOuHatopuka u Teopus BepositHoctelt | CamocTositenbHas padota Ne 4 o reme
«KomOunaTtopuka» (4 3a1anus).
CamocrosrenbHas pabora Ne 5 o Teme
«OCHOBBI TeOpHH BEpPOATHOCTEN (7
3aaHui).
8. | 'eomeTpus B IpOCTPAHCTBE. Tect no Teme «I'eomerpus B
MHoOrorpaHHMKH U Teja BpalleHUs npocTpaHcTBE. MHOTOTrpaHHHUKH U Tella
BPALLCHUS»
9. | OOBeMBI TeN U IUIOMIATH UX CamocrosrenbHas pabora Ne 6 o Teme
HIOBEPXHOCTEH «O0bEeMBI TeJT U MIIOLIATN UX
MOBepxXHOCTEN» (4 3a1aHus).
10. | KoopauHATBI U BEKTOPbI Hrorosas koHTposnbHas padora Ne 4 3a

2-oii cemecTp (6 3amanuii)

DK3aMeH

Bormpock k 9k3amMeHy




3. TUIIOBBIE 3ATAHMS JJIsI OHEHKH OCBOEHUA YUYEBHOM JUCIUTLIAHBI

CamocrositesbHast padora Ne 1
no teme «KopHu, crenenu u Jjorapupmbi»
BapuanT 1

1. Jlath onpenesieHrEe TOHATHSM:
a) IeHCTBUTEIIHLHOE YHUCIIO;
0) morapudm.

2. Tlpogomxuthk hopmyy
a)Va-Vb=,¢

0) (an)m =6

B) log,b"=(

3. Haligure 3Ha4€HME YHUCIOBOTO BBIPAKEHUS:

T 1
gl J.E :?
2 V160,0001. V5s. 4 9°.
1
bg .8 108, — 1
08 58
n 3 o 2T o 08T
4. HpeHCTaBLTC CTCIICHB C )lp06HBIM IMMOKAa3aTCJIEM B BUJIC KOPHS:
z 0,2
2 &
v oC

5. Ynopocturte BbIpakeHuUe:
=1 1
(@b (b7}
2
(a”tp*)*

6. Briuucnure:
élcuggﬁd —2log, 2

2) log:2 . 4 V62717 -V6+2/17

7. YIIPOCTUTE BBIpaKCHUE:
3 3

a-—b- a—>b
T L T L
a*+b%® a+abi+b

11
+2a”b”

CamocrosiTesibHass pabora Ne 2
no teme « Tpuronomerpus»
IIpumepHbIe 3a1aHUA

1. YTIPOCTHTS: —4sin’® @ +5-4cos’
. 2 2 _
2. Borancmury SSIN~ & —1 ecin COST = 0,5
1+ cos2a

3. Vmpoctuts: 1— OS2



4 VHpOCTHTS: sin 2,5 cos1,5¢ + sin1,5¢ cos 2,5 + cos| 47 — o)

.2 2 ; -
5. Beraucnuts: 2sin” a+6cos” & , €CIIU sina =-0,2 .

4sin[§ + a’)+ cos(ﬂ'— a')

cosa =—0,9

6. Berancnuts: , €CIIU
11 7
/ cosax=—|]— —<aAs”xw
7. Brrancianrs: I5sin , €CIIH 15 2 .
\/— sin 50 sin100 + cos 50 sin 10
8. BEIYHCIHTE: cos40c0s100+ sin40cos10

ﬁtgasin(%{—aj sin & = ﬁ
eciu 5 .

9. Boruucnuts:
197 177w
2+/3sin sin
10.  Bpruucianrs: 3 _ 6
11.  JokasaTh TOXIECTBO: 10 2o - tgo = cos 20 tg o
—+COsSX =1g°x
12.  Pewmwmrts ypaBuenue: COS X
13. Pemnte ypaBHeHue: Sln(ﬂ. + X) = COSZ|
14. Pemuth ypaBHeHue: sin Sx cos 4x — cos Sx sin 4x = 1.

CamocrositesibHas padora Ne 3
10 TeMe «YpaBHEeHHUS U HEPABEHCTBA».
IIpumepHbIe 3a1aHUA

1. HOCTpOI/ITI: MHOKECTBA TOYCK INIOCKOCTH, 3a1aBACMbBIC CJICAYOIUMHU COOTHOIICHUAMMU:

i

a) | ; 6)xy=0; B)X—5x+6=0.
2. HaiiTu TouKM nepecedyeHust
12
a) okpykHOCTH )*+x*=0 ¢ Tunepoosoi y =- X
0) npsaMoii y =-5x + 12 u mapabonsl y =x*— 6x + 10

5

B) mapabonsl y = x> +4 u runepbonsr y = X

3. HaiiTu, npy KakoM YCITOBHH TpsiMasi y = kx + b epeceKaeTcs ¢ OKPYKHOCThIO x° +)* =R’ B
ABYX TOYKax, B OI[HOI/I TOYKE, HC UMCIOT TOYCK ICPECCUCHMUS.

4. Pemuth HEPABEHCTBO:

2) (x2—5x+6)(x2—1)>0
757
6) V2x=7425-x’<0 .
B) 46‘2x+2X+1+2X+2+2X+3<96'3X+3X+1+3X+2+3X+3
r) log,(5x=2>1
5. Pemmnth ypaBHEHHE:
2y VX+1+V4x+13=y3x+12
6) 4°—=2""+16=0
5) logO’z(x—4):4

r) cos 2x —sinx = 1.

b




6. Pemnth rpaduueckd HEPaBeHCTBO: | x° - 16| < 15.

TecTroBas padorta
1o teMe «@yHKIHW».
IIpumepHbIe BONPOCHI

1) BepHo nu yTBepkIeHHE (€ciiM COTJacHbl C YTBEp)KIEHHEM, oTBevaiite «JlA», ecaum He
cornacHbl — «HET»):

a) OyHkuus y=f(Xx) Ha3bpIBACTCS BO3pACTAIOLICH HAa MPOMEXKYTKE X, €CIIU MPH X;>X, 3HAYCHUE
bynkimn f(x;) <f(x,).

0) @yHKuus y=f(x) IpUHUMAET HaUMEHbIIIee 3HAUCHHUE, €CIH CYIIECTBYET TaKOE 3HAUCHHE X,
U3 obOiactu ompeaeneHuss (QyHKIUU, YTO JUIS JFOOOTO X W3 3TOM 00JacTH BBITIOTHSAETCS

HEPaBEHCTBO: f(x) > f(xy).
B) OyHkuus Buga y=x", rue p € R Ha3pIBaeTCs MOKA3aTeNbHON (DyHKITHEH.

2) 3anummte cBoicTBa GyHKumm Y =COSX
a) 00s1acTh orpeneaeHus PyHKINN;
0) MHOKECTBO 3HaYeHUH (YHKILINY;
B) UETHOCTh (DYHKIIUU
I') HyJH1 QyHKIHUH.

3) Haiinure o06nacTh onpeaesieHrs 1 MHOYKECTBO 3HAUYCHUHN (YHKIIHH:

a) Y=2x=7 . g y:\/4x2—1 . p) Y=lg x-2

flx)= 5 x3+sin

4) okaxxute, 4TO PyHKIUS 2 gBnsIeTCS HEYETHOM.
1
=log,x 9’ 3]
5) Haiinure HanOosblliee 1 HaUMEHbIIee 3HaUYeHne (PyHKITMU y=108; Ha OTpe3Ke 9
1 X
y= —) -1
6) NocTpoiite rpaduKk dyHKUUK 2
7) Halinure KOpHU ypaBHEHUS, IPUHAJIEKAIINE TPOMEKYTKY \0; 3”]
2) cos3x=-1 . 6) 2cosx=2

8) Haiinure Bce pemenms HepaBemctBa — 112C0SX20 | pppmajmexanme mpomexyTKy

0;31



XN W=

DN NN/ = = = = = = = e
NmOoOYXIN A WD — O

Hrorosasi konTposibHass padbora Ne 1 3a 1 cemecTp
Bapuant 1 (mpuMepHblIe 3agaHus1)

1. BeIuucianTh:
=1 -2
1) 48° 107, (%) , (0,3)3, (-1,2)7%, (2%) H
2) ¥27, V81, V32, VY82, Y162, V2177;

1 2 1 2 3 2
3) 8%, 273, 100004, 325, 32 %, (%)3
2. YOpOCTUTH BbIpaKEHUE:
11 7
2 -0,5 -3 3
1) =——; 2) Z—; 3) (a®°) Ya;
a3 23

3. Beruucauts:
1) log,; 225;  2) log, 256;  3) log, 2:_3; 4) log; —

343"
4. YIpoCTUTH BBIpaKECHUE:
1) 2 sin(n — o) cos (g—uJ+3$in2(g—u]—2;
. 3n n
+ B _o|tgla-E
sin(m a)coa(z a) g(a 2]

co8 (g+u)cos(3?“+u)tg(n+a)

S. Pemnts ypaBHeHue:

1]cosx=3£2_£; 2) sinx:—i: 3) ﬁ+tg’%=0.

2)

-

KonTpoJsbHbie Bonpocs! 3a 1-b1ii cemecTp

ApudmMernueckre KOpHH HATYPaIbHBIX CTENICHEH, MX CBOMCTBA.
Crenenu ¢ paMOHAIbHBIM U JEHCTBUTEIBHBIM MOKa3aTeIEM, UX CBOUCTBA.
JleCTBUS CO CTEIICHSIMH.

WppaumonansHble ypaBHEHHsI 1 HEPABEHCTBA.

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduK.
Iloka3aTenbHble ypaBHEHUS.

[TokazarenbHbIE HEPABEHCTBA.

CucreMbl OKa3aTeNIbHBIX YPAaBHEHUM.

Omnpenenenue gorapudMa U €ro CBOKWCTBA.

Jlorapudmuueckas QyHKIUS, €e CBOUCTBA U TpaduK.
Jlorapudmuueckue ypaBHEeHUSI.

Jlorapudmuueckre HEpaBeHCTBA.

Cucremsl JorapuMUIECKUX YpaBHEHHUH.

Panuannas u rpagycHas mepa yria.

OnpezxeneHI/Ie CHHYCa, KOCMHYCa, TAHT'CHCA U KOTAHI'€CHCA, UX OCHOBHBIC CBOICTBA.

Tabnuia 3HaYeHUI TPUTOHOMETPUIECKUX (PYHKIUH.

3aBUCHUMOCTb MEXAY TPUTOHOMETPHUUECKUMH (PYHKIUSMH OJHOTO yIJIa.
Tpuronomerpruyeckue TOXKACCTBA.

DopMyJIbl CIT0KEHUS.

Tpuronomerpuueckue GyHKIUHU TBOMHOTO yrIia.

Tpuronomerpudeckue GyHKINU OJTOBUHHOIO YIJIa.

@opMyIIbI IPUBEACHUS.



23.
24.
25.
26.
27.
28.

CymMa ¥ pa3HOCTh TPUTOHOMETPHUECKUX (DYHKITHHA.

OOpatHbIe TPUTOHOMETPUUYECKHE (PYHKITHH.
Tpuronomerpuueckue ypaBHEHUSI.

Tpuronomerpuueckre HepaBeHCTBA.

CBoiicTBa 1 rpadUKy TPUTOHOMETPUUECKUX (PYHKITHIA.

CpoiicTBa 1 rpaduKu OOpaTHBIX TPUTOHOMETPUUECKHUX (DYHKITHIA.

Tect no Teme «IlponzBoaHas»

1. Ecmu ckopocTh BBIYUCISIETCS TIO opMyIie
V= (s(t + 4¢t) - S(¢)) / At , 10 V - 310
Bapuanmer omeemos

1. MrHOBEHHasI CKOPOCTh

2. CpenHss CKOPOCTh

3. CKOpOCTb B KOHIIE JIBHOKEHUS
2. MrHOBEHHYI0 CKOPOCTb Ha3bIBalOT

Bapuanmur omeemog
1. mpowmsBogHOU pyHKIMN S()
2. cpeaHel CKOPOCTHIO

3. CKOPOCTBIO JIBIKEHUS 32 IPOMEKYTOK BPEMEHU OT ¢ 0 f>.
3. PazHOCTHOE OTHOILIEHHUE — ATO

BapuaHm bl omeenios

1. (f(x)- f(4x))/4x
2. (f(x+dx)+ f(x))/Ax
3. (f(x+4 x)- f(x))/4x

4. ITpou3Bo/iHasi CyMMBI paBHA
Bapuanmuer omeemos
1. mpou3BeneHUro MPOU3BOIHBIX
2. OTHOUICHHIO MPOU3BOJHBIX

3. cyMmMe NpOU3BOJHBIX

5. IlpousBoaHas TMHEHHON (YHKLIMHU paBHa ...

6. JlelicTBUE HAXO0XIEHUS IPOU3BOJHON HA3bIBAETCH ...

7. PaznoctHoe oTHOIIEHUE GyHKmun  f{x) = x* + 2 paBHO
Bapuanmur omeemosg

1. 2x+A4x
2. Ax (2x + 4x)
3. x+A4x

8. IIpomsBoanas GpyHknum f(x) =x’ B Touke x =3 paBHa



Bapuanmbl omeenios

I. 0
.9
3. 27

9. 1/x - aT0 Mpon3BOAHAS (PYHKITUN
Bapuanmur omeemog

1. lx
2. x+1
3. Inx

10. [lana ¢pynkuus y = f(x), Ax - npupalieHue apryMeHra X, Torja rnpeJes pa3sHoCTHOTO
OTHOWIEHUS IpH Ax cTpemsmemcs K 0 - 3T0 BIUNCIEHUE
Bapuanmer omeemos

1. npenena QyHKIUH
2. Npou3BOJIHOMN PyHKUHU
3. Her Takoi (popMyIIbI

11. IIpousBoanas ¢pyHkuuu y = c*f(x) (rae c - 3alaHHOE YUCIIO0) pPaBHA
Bapuanmuvl omeemos

1. Tpou3BenEeHUIO MHOXKUTEIS C U IPOou3BOIHON (yHKuuu f(x)
2. TPOU3BEACHHUIO MPOU3BOIHBIX MHOXKUTENS ¢ U GyHKIUH f(x)
3. cymMe NpOU3BOAHBIX MHOXUTENA ¢ ¥ pyHKIMH f(x)

12. Eciiu f(x) = sin x, To €€ npou3BOAHAas paBHA
Bapuanmur omeemosg

1. cosx
2. —cosx
3. —sinx

13. Haiitu nmpousBogHyo QyHKuuu y = € + cos 2x B Touke x = 0.
Bapuanmur omeemosg

1. 1
.2
3. 3

14. Haitgure npoussoanyro Gynkmuu f(x) = (5x%): (3x + 2) B Touke X = -2
Bapuanmur omeemosg

1. 1,25
2. 2
3. 3

15. Kakue yTBep:k/1eHuUsI BEpHbI?
Bapuanmur omeemosg

I. Tpou3BOAHALA COS X paBHAa sin X 3. TPOU3BOIHAS cOS X PaBHA -Sin X
2. TpOU3BOJHASA Sin X paBHA coS X 4. TPOM3BOJAHAA Sin X PaBHA - COS X



KonTpoasnas padora Ne 2
no teme «IIpon3BogHasi U ee NpUMEHEHHE».
BapuanTt 1

1. Haiimute nmpon3BoaHbIC (DYHKITHIA:
4
X =2

5
a)fix)=x>-3x+4e' -5, 6)fix)=x*—cos x; B) flx)y= X
2. Haiigute Mpou3BOHBIC CIOXKHBIX ()YHKITHIA:

\/ 2+1 3

a) flx) =sin 2x;  6)flx)= VX : B) fix) = log; (x’+3).

3. Haiigure yronm HakjoHa (B rpamycax) KacaTedbHOM K ocu OX, NMPOBEIEHHOM K mapabole
y =x*+1 B Touke A (0,5; 1,25).

X

-2 ..
4. UccnenoBaTh (GyHKIIHIO x+16 y MOCTPOUTH €€ TpaduK.

f(x)=2x"-9x*+12x-3

5. Haiftu nHaubosplliee ¥ HaWMEHbINIEEe 3HAYCHHS (PYHKIIUU

2;3}
4

OTpe3Kke

KonTpoasnas pabora Ne 3
1o Teme «AHTErpaJj u ero NpuMeHeHusD
Bapmuanr 1.

_ 2x, .3
1. TToka3aTth, uTOo (yHKUIUSA F (X )_e +X —COS X gpngercs nepBooOpazHoOi Ans (PpyHKIMH

_n.2X 2. .
f(x)—Ze +3X+SINX ya peeit uncnosoit IPAMOIA.

n2
2. Ins pyHKuun f (X)—3X +2X=3  yaitru nepBooOpasHyto, rpaguk KOTOPOH MPOXOTUT
yepe3 Touky M(1; -2).

3. Beruucaurh:
2 4 .
sinx dx.
f 3x3dx; f izdx; {
a) |1 0) 2 X

T
2
fcosx dx;
0

B)

r) 2

4. BeraucnuTh (peBapuTeNIbHO CAETIaB PUCYHOK) TUIOIAAb (GUTYPBI, OTPAHUYCHHON JTMHUSMU:

2 2
a) Y=X*+X=6 pocoox; 6) Y=x+1 5 y=10

CamocrosiTeibHas padota Ne 4 o teme «KomOuHaTopuka»
Bapmnanr 1

8! 5!-3!

— 3, A3, 3. ~4
1. Boruncoute: a) V! 0) A B) A7+ AgtAg; T) G



2. B maxmaTHOM TypHHpE y4dacTBYIOT 9 uenoBek. Kaxablii U3 HUX CBITpall ¢ KaXAbIM IO
onHoi maptun. CKOIBKO BCEro MapTUil OBLIIO CHITPAHO?

3. Bacs 3a0bu1 BTOPYIO M MOCTEAHIOW IUGPHI MATH3HAYHOTO HOMEpa TejedoHa MPHUSTEN.
Kakoe HamGombIiee yuCiIo 3BOHKOB IMPEJICTOUT clenaTh Bace, eciau OH pemmni nepenpoooBaTh
KOMOWHAIIUU BCEX 3a0BITHIX ITU(DP, YTOOBI B pe3ybTaTe JO3BOHUTHCS 10 MPUATEISA?

4. «Bopone kak-To bor mocman kycodek chipay, OpbIH3BI, KOJI0ACHI, CyXapuka U IIOKOJIa/a.
«Ha enp BOpoHa, B3rpOMO3MASCh, II03aBTpaKaTh, COBCEM Yk ObUIO, coOpanach, Ja
pHU3aayManachy:

a) €CJIM €CTb KYCOYKH I10 OUCpCan, TO U3 CKOJIbKHUX BAPUAHTOB MPUACTCA BBI6I/IpaTI>;

0) CKOJIBKO TTOTYYHUTCST «OyTepOpOIOB» U3 IBYX KYCOUYKOB;

B) €CJIM CHECTh Cpa3y TPHU KyCOYKa, a OCTAIbHBIC CIPATaTh, TO U3 CKOJILKHX BapUaHTOB
MIPUACTCS BEIOUPATH;

T') CKOJIbKO TIOJYYUTCSI BAPHAHTOB, €CIIM KaKOW-TO KyCcOUeK Bce-Taku Opocuts Jluce, a moTom
OTBETUTH Ha BOIIPOC MyHKTa a)?

CamocrosiTesibHas pabora Ne 5
1o teMe «OCHOBBI TEOPUH BEPOSITHOCTEI»
Bapmuanr 1

1. B ypue 2 6enbix u 4 yepHbIX mapa. OnbIT COCTOUT B BBIOOPE TOJIBKO OJHOrO mapa. CoObITHE
A — «BeiHynu 6enblii mapy, coositne B — «Beinynu uepHsiil mapy. Torma s 3TUX COOBITHIA
HEBEPHBIM OYET YTBEP)KACHHUE!

1 BepositHOCTh coOBITHSI A 0OJIBIIIE BEPOSITHOCTH COOBITHS B
2 Co6piTust A 1 B HeCOBMECTHBI
3 CobbiTusi A u B paBHOBEpOSITHBI
4
BepositHOCTh coObITHSI B paBHa 3

2. BeposTHOCTh HACTYIUIEHUS] HEKOTOPOT'O COOBITHS MOKET OBITh paBHA
a)-1; B8)0,4; ¢)-0,7, n)O.

3. Urpanbnblii KyOuk 6pocatoT oauH pa3. CoobiTHe A — «BhImasio 4uciio 0YKOB OOJIbIIE, YeM 4.
CoObiTue B — «Bpimano uuciio oukoB MeHblne, yeM 4». Tormga ans 3THX COOBITUH HEBEPHBIM
OyIeT yTBepKICHHE:

1 Co6piTust A 1 B HeCOBMECTHBI
2 1
BepositHocTh coObiTusl B paBHa 2
3 CobpiTHe B moctoBepHO
4 BepositHocTh coObITHSI B O0JIbIIIe BEpOSTHOCTH COOBITHS A

4. UrpanbHblif KyOUK OpocatoT ofuH pa3. HailTu BepoOSTHOCTH TOTO, YTO HA BEpXHEHl rpaHu
BBITIQJICT YHCIIO OYKOB, OOJIBIIIE, YeM JBA.

5. UrpanpHblii KyOuK OpocatoT onuH pa3. HallTu BEposSTHOCTH TOro, 4TO HAa BEPXHEHM rpaHH
BBINAJIET YUCIO OYKOB, MEHbIIIE, YEM IIECTh, HO OouibIIe 3.

6. B smuke nexxar 20 ogMHAKOBBIX HA OHIyMb IapoB. M3 Hux 12 Genbix u 8 yepHbix. Hayran
BBIHUMAIOT O1H 1map. KakoBa BEpOSITHOCTb TOTO, UTO OH OKa)KETCsl OEIbIM?



7. B nenexHoit notepee BoimynieHo 100 6unetoB. PaseirpeiBaercs | Beiurpsii B 5000 py6. u 10
Beiurphieit mo 100 py6. CocTaBuTh 3aKOH pachpeiesieHds CIyYalHOTrO BBIMTpBIA X IS
BIIaJIeTbIa O HOTO JoTepeitHoro omnera. Halitu M(X), D(X) u o(X).

Tect mo Teme «I'eomeTpusi B mnpocTpancTBe. MHOTOTPAHHUKI).
IIpumepHbIe BONIPOCHI

1. IIpsimble a u 6 nepecekarotcs. [Ipsimast ¢ siBisieTcs ckpeluBaroneics ¢ npsaMoi a. Moryt iu
HpsSMBIE 6 U ¢ ObITh NapaIeIbHbIMU?

2. 3aKOHYHUTE NPETIOKECHUE:
a) [Ipsimas Ha3pIBaeTCs MEPHEHIUKYISIPHOM K TIIOCKOCTH, €CIIH ...
0) Ecnu mockocTs nepneHIuKyJIsipHa K OJJTHON U3 IByX NapajjiesbHbIX MPSIMbIX, TO OHA ... .

3. IImockocTh a mpoxoauT depe3 ocHoBanue A/l tpaneunn ABC/]. M n N- cepenuHbl OOKOBBIX
CTOPOH TpaIeIuu.

a) Jlokaxxure, uto MN mapaiienpHa a.

0) Haiinure A/], ecnmu BC =4 cm, MN = 6 cm.

4. Ilpsmas C/{ npoxoauT 4epe3 BepUIMHY TpeyrojabHuka ABC u He nexuT B miockoctu ABC.
E u F — cepenunnl otpe3koB AB u BC.

a) [lokaxxure, uro C/{ n EF — ckpemuBaromuecs mnpsimble.

0) Haitmure yron mesxny npameiva C/] u EF, ecu £J[CA = 60°.

5. JlnuHBI CTOpPOH MNpSMOYrojbHHUKa paBHbl 6 U 8 cM. Yepe3d Touky O mnepecedeHHs: €ro
nuaroHanei nposezneHa npsamas OK, neprnenaukyispHas ero miockoctu. Haiinure paccrosiHue
oT Touku K 110 BepiuH npsimoyrosibHuka, eciau OK = 12 cm.

6. CTopoHa OCHOBaHHUsI PABWJIBHON YETHIPEXYTOJIbHOM ITPU3MBI PABHA @, TUArOHAJIb IPU3MBbI
00pa3syeT ¢ MIOCKOCThIO 0CcHOBaHus yroiu 45°. Halinure:

a) TuaroHaJlb MPU3MBl;

0) yroy MeX1y IUaroHaIbIO MPU3MBI U THIOCKOCTHI0 OOKOBOM TpaHU;

B) IUIOIIAb OOKOBOI MOBEPXHOCTHU MPU3MBI;

I') IUIOUIA/lb CEYEHUS NIPU3MBI IIJIOCKOCTBIO, IPOXOAIIEH Yepe3 CTOPOHY HUKHETO OCHOBAHUSA U
IIPOTHUBOIIOJIOKHYIO CTOPOHY BEPXHETO OCHOBAHHS.

CamocrositesqibHasi padora Ne 6
no teme «O0beMBI TeJ U IJIOIIAAN UX MOBEPXHOCTEID).
BapuanTt 1

1. Ilnomane noBepxHocTu Kyba S = 216 cm?’. Haiitn ero ooneM.

2. Haiitn miomanbs AMAaroHaJIBHOIO CEYEHHMs NPSMOYIOJIBHOIO TMapajlieNenuIesa, BbICOTa
KOTOPOTO paBHa /1 = 12 1M, a CTOPOHBI OCHOBaHUS paBHBl a = & 1M, b = 6 M.



3. 1o nanHOI cTOpOHE OCHOBaHUs a = 8 cM U 6oKOBOMY peOpy / = 6 cM HaiTH BBICOTY
MPaBWIBHON YETHIPEXYTOJbHOU MUPAMU/IBI.

6

4. Tnomaas oceBoro ceuenus mumnaapa S= T am’. Haiitu muomans ero 60KoBoi
MTOBEPXHOCTH.

5007
5. B map, 06beM KOTOPOTro 3, Brmcana [IpaBUJIbHAS YETHIPEXYTOJIbHAS MUpaMUa.
Haiinute 06bem nupaMupl, eciau ee 00KkoBoe pedpo paBHO 310 , @ BEICOTa OoJIblIIe paguyca

mrapa.

Hrorosasi koHTpoabHas padora Ne 4
IIpumepHbIe 3a1aHUA
1. Haiiaure o6macTh onpeieneHnss 1 MHOKECTBO 3HAUCHUH (DyHKITUH:

y:lxz+5 y= 2 —
a) 3 : 6) X—4 . g) y=1l-sinx . r) y:\/cosx

f(x)= x*=2x*=sin*3 x+5 .
2. Jlokaxwure, 4T0 QyHKIMS = ABJISETCS YETHOM.

3. Haiinute npou3BOAHYIO (PYHKIUH:

_ ) f(’Xt):%;
a) f(X]——GX ; B) X
2
0) fix) =—sin Sx; r) f(X)ZX —5x+8.
4. BeIyucanTs:
j3x3dX' }ld)(' fsinx dx.
a) |1 0) ? X’ B) 2

5. Beruucauts (mpeBapuTesbHO ClIeNaB PUCYHOK) TUIOIMIAAs (UTYPbl, OTPaHUYEHHOMN JIMHUSMU:

2 2
a) V=X +X=6 yocmooxr; 6 y=x+1 4 y=10

6. lnaronans xy0a paBHa 6 cMm. Haiinute: a) pebpo kyba, 0) KOCHHYC yriia MeXy AUaroHalbio
Ky0a ¥ TUIOCKOCTBIO OJTHOM M3 €ro IpaHei.



~N N BN

15

16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.

Bomnpocsl k 3x3ameny nmo «MaremaTuke»
2 cemecTp

. Perienue pannoHanbHBIX U UPPALMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

. Pemenuie nokazarenabHbIX U JOTapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

. PelieHne TpUroHOMETpUYECKUX YPAaBHEHUH U HEPABEHCTB.

. [lonsiTue pyHK1IMN, OCHOBHBIE ONpECIICHUSI.

. Obnactp onpeneneHus: GyHKINH.

. Kmaccudukanmst pynkuunii (4€THOCTh, HEYETHOCTD, IEPUOAUIHOCTH, MOHOTOHHOCTB ).

. CBoiicTBa u rpaduKu OCHOBHBIX JIEMEHTAPHBIX (YHKIMNA (JIMHEHHas1, KBaJApaTUYHas, oOpaTHas

MIPOMOPLUUOHATILHOCTD, NTOKa3aTeNbHas, JorapuMuyecKkas, TPUroHOMETPUUECKHE).

. 'eomerpuueckue npeodpa3zoBanus rpahuKoB.

. IlponsBonnas ¢pynkunu. [IpaBuna u GopMyIIbl BEIYUCIEHUS TPOU3BOAHBIX.
10.
11.
12.
13.
14.

[TpuMeHeHre TPOU3BOIHOM K MCCIeI0BaHNIO (DYHKIIMKA HA MOHOTOHHOCTB, TOUKH IKCTPEMyMa.
HaubGosnpiee n HanMeHbIIee 3Ha4eHUS (PYyHKITUN HA OTPE3Ke.
[TepBooOpazHas 1 HeONpeeNeHHbI HHTErpaJl.

[TpaBuna u GopMyIbl BBIYUCIEHUS HEONPEAEICHHOTO UHTErpaa.
Onpenenennslii uaterpan. @opmyna Hetotona — JleitOnuna.

. [IpuMeHeHune onpeeIeHHOr0 HHTerpana JJis BBIYMCICHUS TUIOINAAeH INIOCKUX QUryp.
OCHOBHBIE 3JIEMEHTHl KOMOWHATOPUKH.

CoObITus, BEPOATHOCTH COOBITHSI, CIIO)KEHUE U YMHOKEHHE BEPOSTHOCTEH.
JluckperHas ciydaiiHasi BEJIMYHMHA, 3aKOH €€ PaclpecIICHHUs.

YucnoBble XapaKTEPUCTUKU TUCKPETHOMN CIy4ailHOW BETUYUHBI.
IIpsimoyronbHas (AexkapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.

. Bextopbl. Mopayiib Bektopa. PaBeHcTBo BekTOpoB. KoopinHaTsl BEKTOpAa.
[Tapannenenunen U €ro OCHOBHBIE XapaKTEPUCTUKH.

IIpu3sma 1 €€ OCHOBHBIE XapaKTEPUCTHUKHU.

IInpamuia u €€ OCHOBHBIE XapPaKTEPUCTHUKHU.

[[unvHIp U €ro OCHOBHBIE XapaKTEPUCTHKH.

KoHyc 1 ero ocHOBHbIE XapaKTEPUCTUKH.

[Map u cepa 1 UX OCHOBHBIE XaPAKTEPUCTHKH.

CrnosxeHue BEKTOPOB U YMHOKEHHE BEKTOpA HA YUCIIO.

Pa3nosxeHne BeKTOpa MO HAIIPABJICHUSAM. YTOJI MEXAY BEKTOPAMH.
CkansipHO€ IPOU3BEICHUE BEKTOPOB.
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