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HemucenoBa C.B. @OoHJ OUEHOYHBIX CPEACTB AUCUUIUIMHBI «MaTteMaTtuka» s
oOydaromuxcs TIO TporpaMme TMOJATOTOBKU CIENUATNCTOB cpeaHero 3BeHa 44.02.02
[IpenonaBanue B Ha4aJIbHBIX Kiaccax. @opma oOydenus — ounas. Tobomsck, 2020.

@DOH/J| OIICHOYHBIX CPEACTB YUEeOHON TUCIHUILTUHBI pa3paboTaH Ha ocHOBe DenepanibHOTO

CTaHJIApTa CpeAHero odmiero odpa3oBanus, yrBepxkaeHHoro IIpukazom MuHOOpHayku Poccum
or 17 mas 2012 r. Ne 413, denepanbHOro rocyaapcTBEHHOrO 00Opa30BATENbHOTO CTaHIApTa
cpemHero mpodeccHOHAIBHOTO 00pa3oBanus Mo crenuanbHocTH  44.02.02 TlpenonmaBanue B
HAYaIbHBIX KJACCaX. YTBEPXKIACHHOTO TPUKA30M MMHHUCTEPCTBA O0pa3oBaHHMA H HAYKH
Poccuiickoii @enepanyu ot 27 okTs16ps 2014 rona, Ne 1353, npumepHoit porpammbl yueOHOMN
IMCUMIUIMHBL  MaremMaTuka Ui TpoQEeCCHOHATIBHBIX  00pa30BaTENbHBIX  OpraHU3aINH,
pekoMeHmoBaHHON ~ DenmepanbHBIM  TOCYJAapCTBEHHBIM  aBTOHOMHBIM  YUPEKICHUEM
«DenepanbHbIi MHCTUTYT pa3BUTHsA oOpazoBanus» (manee — OI'AY «DUPOy») B kauectBe
MPUMEPHOM TPOTpaMMbl JJIsi peaju3allid OCHOBHOW TMpodeccHOoHaIbHON 00pa3oBaTebHON
nporpammbl CI1O Ha 6a3ze OCHOBHOro 001Iero 0O0pa3oBaHUs C MOJYYCHHEM CPETHETro OOIIEro
oOpazoBanusi, MpoTokod Ne 3 ot «21»urons 2015r., peructpannoHHbIil HOMep peneH3uu Ne 377
oT «23» ntons 2015r. PI'AY «DUPO».
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1. OBIIIAA XAPAKTEPUCTUKA ®OHJA OINEHOYHBIX CPEJCTB

1.1. ObsacTh NPpUMEHEHHUsI TPOrPaMMBbI

PabGouass mporpamMma JUCHMIUIMHBI — SBJISETCS 4YacTbl0 MPOrpaMMbl OJATOTOBKHU
cnenuanucToB cpeanero 3BeHa B cooTBeTcTBUU ¢ OI'OC CIIO no cnenumansHocTH 44.02.02
[IpenogaBanue B HaYaJIbHBIX KJlaccax.

1.2. MecTto AMCUMIUIMHBI B CTPYKType HNPOrpaMMbl HOATOTOBKH CHENHMAJINCTOB
cpe/iHero 3BeHa

HucuuminHa «MaremaTuka» BXOAUT B 010K 00111€00pa30BaTeIbHON MOITOTOBKH.

1.3. Lenmu u 3aga4u JAUCHUIVIMHBI — TpPe0OBaHUSI K Ppe3yJbTaTaM OCBOCHHS
AUCHUIJIMHBI.

B pesynbpTaTe 0CBOCHMS TUCIMILIMHBI O0YYArOIINICS JOKEH 3HATh/TIOHUMATh:

— 3HaueHUE MATeMAaTUYECKON HayKH [UIsl pelleHHs 3a7ad, BO3HUKAIOUIUX B TEOPUH U
MIPAKTHKE;

— BO3MOXHOCTM NPHUMEHEHHUS MaTeMaTHYeCKUX METOJOB K aHAIM3y U HCCIIEeI0OBAHUIO
MIPOLIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;

— pOJb MPAaKTUKHA 11 (GOPMHUPOBAHUS M PA3BUTHA MATEMaTHYECKOH HAyKH;, HCTOPHIO
pa3BUTHS MOHATHS YMCIA, CO3/IaHUS MAaTEMaTHUECKOrO aHaiu3a, BO3HUKHOBEHHS U Pa3BUTHS
reOMETPHUH;

— YHUBEpPCAJbHBIA XapakTep 3aKOHOB JIOTMKM MaTeMaTUYeCKUX pacCyKICHHH, HX
IPUMEHUMOCTD BO BCEX 00JIACTAX UEIOBEUECKOM eI TeIbHOCTH;

— BEpOSITHOCTHBIN XapaKTep pa3INYHbIX IIPOLIECCOB OKPYIKAIOLIETO MUPA;

AJITEBPA

YMETh:

— BBINOJIHATH apu(PMeTHYecKue AeUCTBUS HAJ YUCIAMU, COYeTasl yCTHbIE U TUChbMEHHbIE
MIPUEMBI, IPUMEHEHUE BBIYUCIUTENIbHBIX YCTPOMUCTB;

— HAaxoIuTh MNPUONMKEHHbIE 3HAUYEHUS BEJIMYMH U TOTPELIHOCTH BBIYMCIICHUH
(aOcosntoTHAs U OTHOCHUTENIbHAS ); CPABHUBAThH YHCIIOBBIE BBIPAKEHMUS,;

— HAXOJUTh 3HAYEHUs KOPHs, CTETEeHH, Jiorapu(pmMa, TPUTOHOMETPHUECKUX BBIPAKECHUH
Ha OCHOBE OINpEAETCHUs, HCHOJb3ys NpU HEOOXOIMMOCTH BBIYMCIUTEIbHBIE YCTPONCTBA;
10JIb30BAThCS MPUOIMKEHHON OLEHKOM M MPUKUAKON NP MPAKTUYECKUX pacueTax;

— BBINOJIHATh MNPeoOpa3oBaHMs BBIPAXKEHUH, HpUMEHSS (QOPMYJbl, CBS3aHHBIE CO
CBOWCTBaMH CTETIEHEH, JTOrapuMoB, TPUTOHOMETPHUECKUX (DYHKIIHIA;

— HCIIOJIb30BAaTh MPHOOPETEHHBbIE 3HAHUSA U YMEHUS B MPAKTUUYECKOW JESTENbHOCTU U
MIOBCEJTHEBHOM JKM3HM I NPAaKTUYECKUX pacdyeToB Mo ¢opmynaM, BKIOYas (HOpMysl,
COJZIepIKAINe CTETNCHU, PAIUKaIIbl, JOrapuPMbl U TPUTOHOMETPHUECKUE (YHKIUHU, HCIIONB3YS
IIpU HEOOXOTUMOCTH CIIPABOYHBIE MaTepHalIbl U MPOCTEHIINE BHIYUCIUTENIBHBIE YCTPOHCTBA.

OYHKINNU U TPAOUKU

YMETb:

— BBIUUCIIATH 3HAYCHHE (PYHKLHUU I10 33JJaHHOMY 3HAYCHHIO apryMEHTa IpU pa3IMyHbIX
croco0ax 3agaHust QyHKIIHH;

— OMpeneNnsiaTh OCHOBHBIE CBOMCTBA YHMCIOBBIX (YHKIMH, HUTIOCTPUPOBATH HMX Ha
rpadukax;

— CcTpouTh TpaduKH H3YYEHHBIX (YHKIHH, WUTFOCTPUPOBATH MO TpaduKy CBOWCTBA
AJIEMEHTAPHBIX (QYHKIIHH;

— HCIIOJIb30BATh MOHATHE (PYHKLIMU JJIs ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJINYUH;

UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHMS B MPAKTUYECKOH JESATEIbHOCTH H
MOBCETHEBHOM JKW3HH: JUIS OINHWCAHHWS C TIOMOUIbIO (DYHKIMI pa3MYHBIX 3aBUCHMOCTEH,

NpeCTaBICHUs UX rpaUuecKu, UHTepIpeTaly rpaduKoB.
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A



YMETh!

— HaXOJUTh NMPOU3BOIHBIEC FIIEMEHTAPHBIX (DYHKITHIA;

— WCTOJIB30BaTh TPOW3BOAHYIO ISl W3YYEHHUS CBOMCTB (YHKIHMHA ¥ IOCTPOCHHUS
rpa¢uKoB;

— TPUMEHSTH TMPOW3BOAHYIO JUIsl MPOBEIACHUS NPUOIMKEHHBIX BBIYHCICHUH, peIIaTh
3a1a4M NPUKIIAIHOTO XapaKTepa Ha HaX0XKJICHUE HauOOJIBIIET0 1 HAMMEHBIIIETO 3HAYCHUS,

— BBIUMCIIATH B MPOCTEHIIMX CIydyasX IUIOMAQAM U OOBEMBl C HCHOJIb30BAHUEM
OTIPEICIIEHHOTO UHTETrpaa;

UCIIOJIb30BaTh MPUOOpPETEHHBIC 3HAHUS W YMEHHMS B MPAKTUYECKOH JESATEIbHOCTH H
MOBCETHEBHOM KW3HHM JUISA: PEIICHUS TPUKIATHBIX 33a7ad, B TOM YHCJIE COIHAIBHO-
HSKOHOMHUYECKUX M (U3MUECKUX, HAa HAUOOJNbIIMNE M HAUMEHbBIINE 3HAUYEHUS, Ha HaXOXKICHUE
CKOPOCTH B YCKOPCHHSI.

YPABHEHUIA 1 HEPABEHCTBA

YMETh!

— pemaTh palnuoOHANbHBIC, TOKa3aTelbHbIE, JIOTapU(PMUYECKUE, TPUTOHOMETPHUYECCKUE
YpaBHEHHsI, CBOJSIIMECS K JTUHEWHBIM M KBJIPAaTHBIM, a TAaKXKe aHAIOTUYHBIE HEPAaBEHCTBA U
CHCTEMBI;

— HCMOJIb30BaTh TpaQUUECKUl METOJ PEIICHUs] ypaBHEHUH U HEPaBEHCTB; M300pakaTh
Ha KOODAWHATHOM IUIOCKOCTH pEUICHHS YpaBHCHWH, HEPAaBEHCTB M CHCTEM C JABYMS
HEH3BECTHBIMU;

— COCTaBJIATH W peIIaTh YPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIC
BEJINYMHBI B TEKCTOBBIX (B TOM YHMCIIE TPHUKJIATHBIX) 3a1a4ax.

UCTIONIb30BaTh MPHOOPETEHHBIC 3HAHUS W YMEHHS B TMPAKTUYECKOH JESTEIBHOCTH H
MOBCETHEBHOM JKU3HM: JUI TOCTPOCHUSI M HCCIEIOBAHUS TPOCTEUIINX MaTeMaTHYECKHUX
MOJETEH.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPHA BEPOSITHOCTEN

YMETh!

— pemarb MPOCTeHWIINEe KOMOMHATOPHBIE 3aadydl METOJOM Tepebopa, a TakkKe C
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

— BBIYUCIIATH B MPOCTEHIINX CITy4asx BEPOSITHOCTU COOBITHI HAa OCHOBE IMOJICUETa YUCIIa
HCXO/IOB;

UCTIONIb30BaTh MPHUOOpPETEHHBIC 3HAHUS W YMEHHS B TMPAKTUYECKOH JESITEIBHOCTH H
MOBCETHEBHOM JKM3HM: U aHalW3a peabHBIX YHCIIOBBIX JTAHHBIX, NPEJCTABICHHBIX B BUEC
auarpamm, rpauKoB; aHaIM3a HHPOPMAIIMK CTATUCTHYECKOTO XapaKTepa.

EOMETPUA

YMETh:

— pacro3HaBaTh Ha YepTeXKaX W MOIENSAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMepHble OOBEKTHI C MX ONHCAHUSAMH, HM300paXEHUSMH; ONKCHIBATh B3aUMHOE
pacIioyio’KeHNEe TMPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHUPOBATH CBOW CYXKICHHUS 00
3TOM PaCMOJIOKEHUH;

— aHATM3UPOBATh B MPOCTEUIIMX CIIydasX B3aUMHOE pACIIONOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

— u300pa’kaTb OCHOBHBIE MHOTOTPAHHUKH U TeJNa; BBINOJHATH YEPTEXKU IO YCIOBUSAM
3ajad;

— CTPOUTH NPOCTEHIINE CEYCHUS KyOa, IIPU3MBbI, TUPaMHUIb;

— pewmarh IUITAHUMETPUYECKHE M TPOCTEHIINEe CTepeoMEeTpHUecKHe 3aJauyd  Ha
HaXOXXJCHUE TeOMETPHYECKUX BEJIWYHH (JIJTHH, YTIIOB, IUIOMIAJICH, 00HEMOB);

— HCIIOJIb30BaTh NPH PEIICHUH CTEPEOMETPHUYECKUX 33/1a4 TUIAaHUMETpUdIecKue (HakTol U
METOJIBI;

— TIPOBOJUTH OKA3aTEIbHBIC PACCYKICHHS B XOJ/I€ PEIICHHUS 3a/1ay;



UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHHMS B MPAKTUYECKOM JESATEIbHOCTH H
MOBCETHEBHOM JKM3HM: I HCCIIEeNOBaHUS (MOJIEIMPOBAHUSA) HECIOKHBIX MPAKTUYECKUX
CUTyalluii Ha OCHOBE M3Y4YEHHBIX ()OPMYJ M CBOMCTB (PUTyp; BBIYUCICHUS 0OBEMOB M IJIOLIA/ICH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ, NMPU PEHICHUH MPAKTUYECKUX 3a]lad, UCHOJb3ys INpHU

HCOGXO,Z[I/IMOCTI/I CIIPpAaBOYHHUKHU U BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa.

2. MACIIOPT ®OHJA ONEHOYHbBIX CPEACTB

n/m Tembl IUCUUIUIMHBI, BUJl IPOMEXKYTOUHON | HanMeHoBaHMe O1IEHOYHOTO cpencTBa (¢
aTTecTalllu C YKa3aHHEM CEMecTpa yKa3aHWEM  KOJMYECTBO  BApPUAHTOB,
3JIaHAH | T.I1.)
1 cemectp
1. | KopHu, cTeneHu u gorapugmol CamocrosarenbHass  pabora Nel (7
3a/laHui, 25 BapuaHTOB)
2. | TpuronomeTpus CamocrosarenbHass  pabora Ne2 (5
3amannii, 10 BapraHTOB)
3. | YpaBHeHUs U HEPABEHCTBA CamoctositennbHast  pabora Ne 3 (5
3ajannii, 10 BapraHTOB)
4. | ®yHkuuu u rpaduku TecroBas pabota o reme «OyHKIUNY
KonTponbhas pabota 3a 1-b1if cemecTp Hrorosas xoHTponbHas pabota Ne 1 3a
I-p11  cemectp (5  3amanHuid, 25
BapraHTOB). KOHTpoONbHBIE BOMPOCH 32
1-b1i1 cemecTp
2 ceMecTp
5. | IIpousBoaHas u ee NPUMEHEHHS Tect mo Tteme «IIpousBomnas» (15
BorpocoB). KontponpHast pabora Ne 2
no Teme «lIpowsBogHas wm  ee
IPUMEHEHUS
6. | UHTerpan u ero npuMeHeHUst Kontponbnast pabora Ne 3 mo Tteme
«UuTerpan u ero mnpumeneHus» (4
3a/1aHusl, 25 BapHAHTOB)
7. | KombOunaropuka u teopus BepositHoctelt | CamocTositensHast pabora Ne 4 o Teme
«KombOuHaTopuka» (4 3aJIaHus).
Camoctositenbaas pabora Ne 5 mo Tteme
«OcHOBBI Teopuu BeposTHOCTEHY (7
3aaHul).
8. | I'eomerpus B npoctpanctBe. | Tectr  mnmo  Teme  «l'eomerpusi B
MHoOrorpaHHMKH U Teja BpalleHUs IPOCTpaHCTBE. MHOTOrpaHHUKU M Tela
BpaIllCHUs»
9. | O0BeMsbl Te u IUIOIA AN ux | CamocrositenpHast pabota Ne 6 mo teme
MOBEPXHOCTEN «O0vemMbl  TET W IUIOHIAAM  HX
noBepxHocTeil» (4 3a1aHus).
10. | KoopauHaThl U BEKTOPBI Hrorosast koHTposibHas pabora Ne 4 3a
2-o# cemecTp (6 3amaHuil)
OK3amMeH Bompocsl k 9k3amMeny




3. TUTIIOBBIE 3AIAHMS JJIsI OHEHKH OCBOEHHU A YUYEBHOM JUCIHUTILIAHBI

CamocrositeibHas padora Ne 1
no teme «KopHu, crenenu u Jjorapugmsbi»
Bapmnanr 1

1. latb onpeneneHne NOHATUSAM:
a) IEUCTBUTEIIBHOE YHUCIIO;
0) norapugm.

2. Tlpopomkutsb hopmyity
a)¥a-Yb=,i

6) (a")"=.¢
B) log ,b"=,(
3. Haiigure 3HaueHME YUCIOBOTO BBIPAKEHUS:
— 1
1}[— Ell J.EZ: g_f
1
bg .8 log,— 1
08 =8
r) 3 ; ) 27 ;€ Bz .
4. TlpencraBbTe CTETEHD C IPOOHBIM MTOKA3aTeNIeM B BUJIE KOPHSI:
z 0,2
3 a
Do 6 “

5. Ympocture BeIpakeHUe:
-1 1

(atp™) 7 (g% ")

E
(a~tp®)*

6. Beruucnure:

%1&5354—21%32

2) log, 2 . g V6—2V17 V6217

7. YIIpOCTHTE BBIpaKECHUE:
3 3

a-—b- a—>b
T L T L
a2 +b? q+aBi+b

L
+2a- b

I.'lll—l-

CamocrosiTesibHasi padora Ne 2
no reme « Tpuronomerpus»
IIpumepHbIe 3a1aHUA

) 5
1. Vrpoctuts: — 48in° &+5—4cos” a

. 2 2 _
2. Beruucyurs SSIN” & —1 ecpy €OS a=05



1+ cos2«

3. Ypoctuts: 1= €082

4 YIpocTuTh: sin 2,5 cos 1,5¢ + sin 1,5¢ cos 2,5 + cos( 47 — o)

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

4sin[§ + a']+ cos(ﬂ'— a')

6. BbI4KCIUTh: , ecn COS¢¥ = —0,9
11 7
/ cosa=—|— —SA<T7T
7. Breraucnuts: 15sine , €CJIH 15 2 .
\/— sin 50 sin100 + cos 50sin 10
8. BbIUHCIIHTS: cos40co0s100 +sin40cos10
. (37
ﬁtga51n[7—aj sjna:ﬁ
9. BeIuuciuTh: , €CIIU 5 .
. 197 . 17x
2\/§ sin sin
10.  Bbruucauts: 3 _ 6 .
11. JlokazaTh TOXKIECTBO: sin20 - tgo = cos 2o tgo
—+COsSX =1g°x
12.  Pemmrts ypaBuenue: COS X
13.  PemuTs ypaBHEHHUE: Sln(ﬂ. + X) = COS7Z|
14. Pemuts ypaBHeHHE: sin Sx cos 4x — cos S5x sin 4x = 1.

CamocrosiTesqibHast padora Ne 3
1o TeMe «YpaBHEHHUS U HEPABEHCTBA.
IIpumepHbIe 3a1aHuA

1. HOCTpOI/ITI) MHOXECTBa TOYCK INIOCKOCTH, 3a1aBAEMBIC CICAYIOIUMHU COOTHOIICHUAMMU:

el

a) | ;. 6)xy=0; B)x*-5x+6=0.
2. HaiiTu TO4YKM nIepecedeHus
12
a) oKpykHOCTH )*+x*=0 ¢ rumepbosnoi y=- X ;
0) npsiMoii y =-5x + 12 m mapabonsr y =x’— 6x + 10;

5

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

3. Haiitu, npu KakoM yCJIOBHM NpsiMast y = kx + b IIEPECEKAETCS C OKPYIKHOCTBIO x° +)* = R*> B
IBYX TOYKaX, B OJIHOW TOYKE, HE MMEIOT TOYEK MePECEUCHUSI.

4. Pemnth HEPaBEHCTBO:

a) (x2—5x+6)(x2—1)>0
757
6 V2x—725-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

S. Pemnts ypaBHeHue:



2) Vx+1+V4 x+13=1/3x+12
5) 4°—2""+16=0
5 108g,x—4/=4

r) cos 2x —sinx = 1.
6. Pemnth rpaduuecku HEPaBeHCTBO: | x° - 16| < 15.

b

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

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

a) OyHkuus y=f(Xx) Ha3bpIBACTCS BO3pACTAIOUICH HAa MPOMEXKYTKE X, €CIIU MPH X;>X, 3HAYCHUE
bynkin f(x;) <f(x,).

0) @yHKuus y=f(x) NpUHUMAET HaUMEHbIIIEe 3HAUCHHUE, €CIH CYIIECTBYET TaKOE 3HAUCHHE Xo
U3 obOiactu ompezaeneHuss (QyHKIUU, YTO IS JFOOOTO X W3 3TOM 00JacTH BBITIOTHSAETCS

HEPaBEHCTBO: f(X) > f(xy).
B) Oynkuus Buga y=x", rie p € R Ha3pIBaeTCs OKA3aTENbHON (DyHKITHEH.

2) 3anumuTe cBoiicTBa pyHKnmn Y —COSX
a) o01acTh ornpeaesneHus PyHKIUY;
0) MHOKECTBO 3HaUE€HUHN (QYHKIUY;
B) YETHOCTb (DYHKIIMU
) HyJId QyHKIUH.

3) Haiinure o0nacth onpeeseHnss 1 MHOYKECTBO 3HAYEHUHN (PYHKIIMH:

a) Y=2x=7 . g y:\/4x2—1 . g Y=g x—2

f(x)=5x +sinZ

4) Mokaxure, yTo GyHKUIUSA 2 gBNSIeTCS HEUETHOM.
1
y=log;x g’
5) Haiinure HanOombIliee 1 HaUMEHbIIEe 3HaUeHUE (PYHKIUH 37 Ha oTpe3ske
1 X
y=|5-1
6) MocTpoiite rpaduK GyHKLMM 2

0;31,

7) Halinure KOpHU ypaBHEHUS, IPUHAJIEKAIINE TPOMEKYTKY
2) cos3x=-1 . 6) 2C0sx=2

8) Haiimure Bce pemeHus HepaBeHcTBa  1+2C0sx=>0 , TOpHHAIIEKAIINE IIPOMEKYTK
p p p p YTKY

\0;3n] '



PN R D=

—_ = = \O
M=o

Hrorosas konTpobHasi padora Ne 1 3a 1 cemectp
Bapuanr 1 (mpumepHbIe 3a1aHus)

1. Beruncnurb:
=1 9
D e, 107 (2], 037 Lo (2]
2) ¥27, V81, V32, V82, Y16z, V27%;

1 2 1 2 3 c:
3) 8%, 273, 100004, 325, 32 5, (%)3.
2. YOpOoCTUTH BbIpaKEHUE:
11 7
2 -0.,5 -3 .3
D2Z—_—s 2225 3) (@ Y
oF o8

3. BeruucauTs:

1) log,s 225;  2) log, 256;  3) log, —\: At
) €15 ) 0g, ) 0g, 243 4) IOg‘? 343

4. YIIpOCTUTh BBIpa)KECHHUE:
1) 2 sin (& — o) cos (%—u)+3 sin? [%—u]—z;

sin{® + @) cos (H—u) tg (a—E]
2 2

co8 (g+a)cosra?’:+a)tg(n+a)

5. Pemuth ypaBHEHHE:

1) cosx=l{2_£; 2) sinx:—i; 3) ﬁ+tg§=0.

2)

-

KonTposabHubie Bonpockl 3a 1-blii cemecTp

Apudmernueckre KOpHU HaTypaJIbHBIX CTENIEHEH, UX CBONCTBA.
Crenenu ¢ palMOHaIbHBIM U IEHCTBUTENIBHBIM [10KA3aTeNIEM, UX CBOMCTBA.
JleCTBUS CO CTCIICHSIMM.

HppanmoHanpHble ypaBHEHUSI U HEPABEHCTBA.

[TokazarenbHast pyHKLMSA, €€ CBOWCTBA U TpaduK.
IlokazarenbHble ypaBHEHUS.

[TokazarenbHbIE HEPABEHCTBA.

Cucrembl OKa3aTeNbHBIX YPABHEHUH.

Omnpenenenue gorapudMa U €ro CBOKUCTBA.

Jlorapudmuueckas pyHKIUS, €€ CBOWCTBA U IrpaduK.
Jlorapudmuueckue ypaBHEHUsI.

Jlorapugmuueckue HepaBeHCTBA.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Cucrembl JorapuGMUYECKUX YPaBHEHU.
Pannannas u rpagycHas mepa yria.

Onpe;[eﬂeHI/Ie CHUHYCa, KOCUHYC4, TAHT'CHCA U KOTAaHI'CHCA, UX OCHOBHBIC CBOICTBa.

Tabnuna 3HaueHU TPUTOHOMETPUYECKUX (PYHKIIUH.

3aBHUCHMOCTD MCKAY TPUTOHOMCTPUICCKUMU (bYHKL[I/ISIMI/I OZHOT'O yTIJIa.

TpuronomeTpruyeckue TOXKAECTBA.

DOopMyJIBI CIIOKEHHUS.

Tpuronomerpruyeckue GyHKIIUH IBOHHOTO yTIia.
Tpuronomerpuueckue GyHKIUHU TOJOBUHHOTO yTIJa.
@opMyIIbI TPUBEACHUS.

CyMmMa ¥ pa3HOCTh TPUTOHOMETPHUECKUX (DYHKITHH.
OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH.
Tpuronomerpudeckue ypaBHEHHUS.
TpuroHomeTpuuecKkue HEPABEHCTBA.

CBoiicTBa 1 rpadUKy TPUTOHOMETPUUECKUX (PYHKITUIA.
CpoiicTBa 1 rpa@uKu 0OOpPAaTHBIX TPUTOHOMETPUYECKUX (PYHKIIUH.

TecT mo TeMe «HpOI/I3B0)1HaH»

1. Ecnu ckopocTh BeIUuCHseTcs o popmyse
V= (s(t + 4t) - S(t)) /At , T0 V - 310

BapuaHm bl omeenios

1. MrHOBEHHasl CKOPOCThb

2. cpenHss CKOPOCTh

3. CKOpPOCTh B KOHLIE JIBUXKEHUS
2. MrHOBEHHYIO CKOPOCTh Ha3bIBAIOT

Bapuanmbl omeenios

1. npousBogHO# QyHKIUHN S(7)

2. cpenHeu CKOPOCThIO

3. CKOPOCTBIO IBUJKEHHUS 32 IPOMEKYTOK BPEMEHU OT ¢ 10 1,.
3. Pa3HOCTHOE OTHOIIICHUE — ITO

Bapuanmbl omeenios

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

4. ITpou3BoiHasi CyMMBI paBHA

BapuaHmbl omeenios

1. mpou3BeneHUro MPOU3BOIHBIX
2. OTHOLICHHIO MPOU3BOIHBIX
3. cymMe NpOU3BOJIHBIX

5. [Ipou3BoHast TUHEHHOM (QYHKIIUU paBHA ...



6. JlelicTBUe HAXOX/ICHUS TPOU3BOJHON HA3bIBAETCH ...

7. PazHocTHOE OoTHOIIEHUE PyHKIMH  flx) = x* + 2 paBHO
BapuaHrnbz omeenios

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

8. IlponsBoanas GpyHknum f(x) =x’ B Touke x =3 paBHA
Bapuanmuer omeemos

I. 0
2. 9
3. 27

9. 1/x - aT0 mponsBoaHAs HYHKIIUU
Bapuanmur omeemos

1. 1x
2. x+l1
3. Inx

10. [lana ¢pynkuus y = f(x), 4Ax - npupalieHue apryMeHra X, Torja rnpeJes pa3HoCcTHOTO
OTHOILEHUs Ipu Ax ctpemsiemcs K 0 - 3TO BbIUNCIEHHE
Bapuanmur omeemosg

1. mnpenena pyHKIUN
2. Tpou3BOJHON (YHKIUU
3. HeT Takoi GopMyIIbI

11. IIpousBoanas pyHkumu y = ¢*f(x) (rae ¢ - 3aaaHHOE YUCII0) paBHA
Bapuanmur omeemog

1. TpOU3BEACHUIO MHOXKHTEIS ¢ U TPOU3BOAHON PyHKIMU f(X)
2. TPOM3BEACHUIO MPOU3BOIHBIX MHOXKHTENS ¢ U pyHKUIUH f(X)
3. CyMMe NMPOM3BOIHBIX MHOXKHUTENS ¢ U PyHKIUHU f(x)

12. Ecmu f(x) = sin x, TO €€ mpou3BOAHAS paBHA
Bapuanmur omeemog

1. cosx
2. —cosx
3. —sinx

13. Haiftu npou3BogHy0 QyHKIMU y = € + cos 2x B Touke x = 0.
Bapuanmur omeemosg

I. 1
.2
3. 3



14. Haiigute npoussoanyro pyukuuu f(x) = (5x%): (3x + 2) B Touke X = -2
Bapuanmer omeéemos

1. 1,25
2. 2
3. 3

15. Kakue yTBepk/eHust BEpHbI?
Bapuanmur omeemos

I. Tpou3BOjAHALA cOS X paBHA sin X 3. TPOU3BOJIHAS cOS X PaBHA -Sin X
2. TOpou3BOJHAS Sin X paBHA coS X 4. TPOU3BOJHAS Sin X paBHA - cos X

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

1. Haiigute npou3BoaHbIC (DYHKIIHIA:
4
X -2

5
a)fix)=x"-3x+4e'-5, 06)fix)=x"—cosx; B)flx)= X
2. Haiinure npon3BOHBIC CIIOKHBIX ()YHKITHIMA:

; \/ 2+1 3
a) flx) =sin 2x;  6)flx)= VX ; B) flx) = logs (x’+3).
3. Haiinure yron HakioHa (B rpagycax) kacaTenbHOM k ocu OX, MpoBeleHHOW K mapabose
— 2 .
y =x"+1 B Touke A (0,5; 1,25).

X

Y=
4. VccnenoBaTh (yHKIIMIO x"+16  ymocrponts eé rpaduk.

.3 2
S. Haiitu HamGosbliiee W HauMEHblee 3HAYCHUS (YHKLIUU f (X)—ZX —9X+12x=3

£ 3]
4

OTpe3ke

KonTtpoubnas pa6ora Ne 3
1o Teme «IHTErpaJj u ero NpuMeHeHusD»
Bapuanr 1.

F(x)=e""+x’—cos x
1. Tokasatk, uTo (yHKIHUS -

f(x)=2€""+3x +sinx

SABIISICTCA TepBOOOpa3HON I (PYyHKIMU

Ha BCEH YUCIIOBOM MPSIMOU.

2
2. s yHKOmm f(x)=3x"+2x-3 HaliTH 1epBOOOPasHyIo0, TpaduK KOTOPOH MPOXOIHUT
gyepes Touky M(1; -2).

3. BeIuuciauTsb:



) ‘ 7 .

sinx dx.
f3x3dx; f%dx; fcosx dx;
a) ! 6) 2% B) 0

oS —

r)

4. BeraucnuTh (MpeaBapuTeNIbHO CAETIaB PUCYHOK) TUIOIAAb (GUTYPBI, OTPAHUYCHHON JTMHUASMU:

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

CamocrtosiTeibHas padota Ne 4 o teme «KomMOuHaTOpuKa»
Bapmuanr 1

8! 5!-3!
= — 3, A3, 3. =4
1. Boranciure: a) 0) S B) A7t AgtAs; r) G

2. B maxmaTHOM TypHHpE y4dacTBYIOT 9 uenoBek. Kaxaplii U3 HUX CBITpall ¢ KaXJbIM IO
onHoM maptur. CKOIBKO BCEro MapTUi OBIJIO CHITPAHO?

3. Bacs 3a0b11 BTOPYIO U MOCIEAHIO HU(PHI MATHU3HAYHOTO HOMeEpa TenedoHa MmpusTens.
Kaxoe HanbosbIiee 4yuCiio 3BOHKOB IPEICTOUT clenarh Bace, eciau oH pemni nepenpodoBarthb
KOMOHMHAIIUU BCeX 3a0bITHIX IU(P, YTOOBI B pe3yIbTaTe JO3BOHUTHCS JIO MPHUITENs?

4. «Bopone kak-to bor mocian Kycouek cbipa», OpbIH3bI, KOJIOACHI, CyXapHKa U IOKOIaja.
«Ha enp BOpoHa, B3rpOMO3IsCH, IM03aBTpaKaTh, COBCEM YK Obulo, coOpanach, Ja
MIPU33yMaIach:

a) €CJIM €CTh KyCOUYKH TI0 OYEPE/IH, TO U3 CKOJIBKUX BApUAHTOB MPUACTCS BEIOMPATH;

0) CKOJILKO TTOTYYHUTCS «OyTepOpOI0B» U3 IBYX KYCOUYKOB;

B) €CJIM CHECTh Cpa3y TPHU KyCOYKAa, a OCTAIbHBIC CIPATaTh, TO U3 CKOJILKMX BapHUaHTOB
MPUIETCS BHIOUPATH;

T') CKOJIbKO TIOJTYYUTCSI BAPHAHTOB, €CITM KaKOW-TO KyCOYeK BCe-Taku Opocuts Jluce, a moToMm
OTBETHUTbH Ha BOIPOC IyHKTA a)?

CamocrosiTesibHas pabora Ne 5
1o teMe «OCHOBBI TEOPHH BEPOSITHOCTEI»
Bapuanr 1

1. B ypre 2 6enbix u 4 yepHbIX mapa. OnbIT COCTOUT B BEIOOPE TOIBKO OHOTO m1apa. CoObITHE
A — «Boaynu 6enblii mapy», coobitue B — «Boinynu depHsiii map». Torna s 3TUX coOBITHIA
HEBEPHBIM OYJIET YTBEP)KACHHUE!

1 BepositTHOCTB coObITHSI A Gobllie BeposATHOCTH coObITHs B
CoOpiTust A 1 B HECOBMECTHBI
CoObiTusi A u B paBHOBEpOSITHBI

AW

BepositHocTh coObITusI B paBHa 3

2. BeposSTHOCTh HACTYIUICHUST HEKOTOPOTO COOBITHSI MOXET OBITH paBHA
a)-1; B)0,4; ¢)-0,7, n)O.

3. UrpanbHblit KyOuk 6pocatot oguH pa3. CoObiTie A — «Bpinasno uncio oukoB 0oJble, 4eM 4.
CobbiTe B — «Bbinano unciao oykoB MeHble, 4yem 4». Torma st 3TUX COOBITUN HEBEPHBIM
OyzeT yTBepKAeHueE:



1 CoObiTust A u B HECOBMECTHBI
1
BepositHocTh coObITusl B paBHa 2
3 CoOpiTHE B nocToBEpHO
4 BepositHOCTb coObITUSI B GosIbIlIe BEpOSITHOCTH COOBITHSL A

4. UrpanpHblii KyOMK OpocaroT oauH pa3. HallTh BEepOsATHOCTH TOTO, YTO HAa BEPXHEU TpaHU
BBINMaACT YHUCJIO OYKOB, GOHBIHC, 4Y€M JBa.

5. UrpaneHblii KyOuk OpocaioT oauH pa3. HaliTu BeposATHOCTH TOTO, YTO Ha BEpXHEU I'paHH
BBINAJIET YUCIO OYKOB, MEHbIIIE, YEM IIECTh, HO OoubIIe 3.

6. B smuke nmexat 20 oguHAKOBBIX Ha omrynb ImapoB. M3 Hux 12 Genbix u 8 yepHbix. Hayran
BBIHUMAOT OJMH map. KakoBa BEpOSITHOCT TOTO, UTO OH OKa)KETCsl OeNbiM?

7. B nenexHoit notepee BoimynieHo 100 6unetoB. PassirpeiBaercs 1 Beiurpsi B 5000 py6. u 10
BeiurphIieil mo 100 py6. CocTaBuUTh 3aKOH pachpeiesieHus CIy4alHOTrO BBIMTpBIIA X IS
BIIa/IeTbIa OHOTO JoTepeitHoro omnera. Halitu M(X), D(X) u o(X).

Tect mo Teme «I'eomeTpus B mnpocTpancTBe. MHOTOTPAHHUKI).
IIpumepHbIe BONPOCHI

1. IIpsimble a u 6 nepecekarotcs. [Ipsimast ¢ sBisieTcs ckpeluBaroneics ¢ npsaMoi a. Moryt iu
IpsSMBIE 6 U ¢ ObITh NapaJIeIbHbIMU?

2. 3aKOHYHUTE NPEITIOKECHUE:
a) [Ipsimas Ha3pIBaeTCA MEPHEHIUKYISIPHOM K MIIOCKOCTH, €CIIH ...
0) Ecnu mockocTs nepneHIuKyJIsipHa K OJJTHON U3 JIByX HapajjiesbHbIX MPSIMbIX, TO OHA ... .

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

a) Jlokaxxure, uto MN mapaiienpHa .

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

4. Ilpsmas C/{ mpoxoauT 4epe3 BepUIMHY TpeyroiabHuka ABC u He nexuT B miockoctu ABC.
E u F — cepenunnt otpe3koB AB u BC.

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

0) Haitmure yron mesxny npameivu CJ] u EF, ecu £J[CA = 60°.

5. JlnuHBI CTOpPOH MNpsSMOYrojbHUKa 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 OCHOBaHUS MPaBMIILHON YETHIPEXYTOIHHOMN MPU3MBI PaBHA @, AHATOHAIIb TIPU3MEI
00pasyer ¢ II0CKOCThIO OCHOBanus yroi 45°. Haiinure:

a) TMaroHalb MPU3MBI;

0) yroa Mexy IUaroHajibio MPU3MBbI U IJIOCKOCTbIO OOKOBOM I'paHH;

B) IUIOIIA b OOKOBOI MOBEPXHOCTH MPU3MBI;

T') IUIOIIA/Ib CEUYEHUs MMPU3MBI TUNIOCKOCTBIO, MPOXOISAIIECH Yepe3 CTOPOHY HUXKHEI0 OCHOBAHUS U
MIPOTHBOMIOJIOKHYIO CTOPOHY BEPXHETO OCHOBAHHSI.

CamocrosiTesibHas padora Ne 6
1o teme «O0beMbl Tesl ¥ IVIOIAN UX OBEPXHOCTEeID).
Bapmuanr 1

1. Tnomans moBepxHocTn Kyba S = 216 cm?. Haiitu ero o0obem.

2. HaiiTn 1iomazbs AMAaroHAJILHOTO CEYCHHMS NPSMOYTOJILHOTO TMapajlefienuIesa, BbICOTa
KOTOpOro paBHa s = 12 1M, a CTOPOHBI OCHOBaHUsI paBHbI a = 8 AM, b = 6 AM.

3. 1o naHHO¥ cTOpOHE OCHOBaHUs a = 8 cM U 6oKOoBOMY peOpy / = 6 cM HalTH BBICOTY
IIPaBUJIbHOM YEThIPEXYTOIBHON MUPAMHU/IBI.

6

4. ITnomans oceBoro ceuenus mwmmHapa S= T gm?. Haiitu miomans ero 60koBoi
MMOBEPXHOCTH.

5007
5. B Luap, 06I>CM KOTOpOF (0] 3 , BIINCaHa HpaBI/IHLHaﬂ quLIpexyroanaﬂ HI/IpaMI/I,Zla.

Haiinute 06bem nupaMupl, ecim ee 00KoBoe pedpo paBHO 310 , @ BBICOTa OOJIbIIIE pajnyca
mapa.

Hrorosasi koHTpoIbHasi padora Ne 4
IIpumepHbIe 3a1aHuA

1. Haiigute 06nacTh onpeaeneHuss 1 MHOKECTBO 3HAUCHHUM (PYHKITUH:

:lX2+5 y= 2 S
a) y 3 . 6) X2—4 . B) yzl—SiIlX : r) y:\/COSX

9

f(x%-x4—2x2—sH33x+5 v
2. Jlokaxkute, uTo PyHKIUS - SIBJISIETCS] YETHOM.

3. Haiinute mpou3BOIHYIO (PYHKIUH:

e RS
o fl=—6¢ o =
2
0) fix) = —sin 5x; r) f(X):X —5x+8.
4. BEIYHCIUTD:
}3x3dX' }idX' fsinx dx.
Q) 6 2X ) 2

5. Beruncnuth (peaBapuTEIbHO CIEIaB PUCYHOK) TUIONMAb (UTYpPbI, OTPAaHUYEHHON JIMHUSMHU:



~N N W
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13.
14.
15.
16.
17.

2 2
a) Y=X +X=6 4 ocrio Ox; 6) y=x+1 y y=10

6. lnaronans xy0a paBHa 6 cMm. HaiinuTte: a) pebpo kyOa, 0) KOCHHYC yIiia MEX/y AUaroHalbIo
Ky0a ¥ TUTOCKOCTBIO OJTHOM M3 €ro rpaHei.

Bonpocsl k 3k3amMeny no «MareMaTuke»
2 cemecTp

. Pemienne panuoHaibHBIX U UPPALMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB.

. Pemenue nokazarenbHbIX U JOTapU(PMHUUECKUX YPaBHEHHUI U HEPABEHCTB.

. Pemennie TpUroHOMETpUUYECKHUX YPaBHEHUI U HEPABEHCTB.

. [lonsiTue pyHKIIMN, OCHOBHBIE ONPECIICHUSI.

. Obnactp onpeneneHus: GyHKINH.

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

. CBoticTBa U rpadMKi OCHOBHBIX AJIEMEHTapHbIX DyHKIUH (IMHEHHAs, KBaApaTU4IHas, oOpaTHAS

MPOTOPIIMOHAIBHOCTD, TTOKa3aTeNIbHasl, JIoTapuMudecKas, TPUrOHOMETPUUIECKHE).

. 'eomerpuueckue npeodbpa3zoBaHus rpahuKoB.

. [IpousBoanas ¢yukuu. [IpaBuna u hpopMyIibl BBIYUCIEHUS TPOU3BOIHBIX.
10.
1.

[TpuMeHeHre TPOU3BOIHOM K MCCIeI0OBaHNIO (DYHKIIMHA HA MOHOTOHHOCTB, TOUKH IKCTPEMyMa.
Haubonbiee u HauMeHblee 3HaueHus1 QyHKIUU Ha OTPEe3Ke.

. IlepBooOpazHas 1 HeonpeIeNeHHbI HHTErpaJl.

[IpaBuiia u popMyJibl BHIYMCIECHUS HEOIIPEIETICHHOTO HHTErpaa.

Onpenenennslii uaterpan. @opmyna Hetotona — JleitOnuma.

[IprMmeHeHne onpeaeeHHOro HHTerpaia sl BBIYMCIEHUS TUIOMIa el TIIOCKUX (puryp.
OCHOBHBIE 3JIEMEHThl KOMOWHATOPUKH.

CoObITHSI, BEpOSITHOCTH COOBITHUS, CII0)KEHNE U YMHOXKEHHE BEPOSATHOCTEH.



18

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

. [luckperHas ciydaliHas BEJIMYMHA, 3aKOH €€ PacCIpeIelICHHUs.
YuciioBbIe XapaKTEpPUCTUKHU AUCKPETHOW CITy4allHON BEJTMYMHBI.
[TpsamoyronbHas (iekapToBa) CUCTEMa KOOPIUHAT B IPOCTPAHCTRBE.
Bexropsl. Monynbs Bektopa. PaBeHCTBO BekTOpOB. KOOpamHaThl BEKTOpA.
[Tapamrenenunes 1 €ro OCHOBHbBIE XapaKTEPUCTHUKHU.

[Ipu3ma 1 €€ OCHOBHBIE XapaKTEPUCTUKH.

IInpamua u €€ OCHOBHBIE XapPAKTECPUCTHUKHU.

[{unuHAp U €ro OCHOBHBIE XapaKTEPUCTUKH.

KoHyc 1 ero ocHOBHBIE XapaKTEPUCTUKH.

[ap u chepa 1 UX OCHOBHBIE XapAKTEPUCTUKH.

CrnosxeHue BEKTOPOB M YMHOKEHUE BEKTOpA HA YUCIIO.
PasnoxeHune BeKTOpa 10 HANPABICHUSIM. YTOJI MEXKLy BEKTOPaMHU.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
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