MUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHUA
POCCHICKOU ®EJEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUA
«TIOMEHCKHI T'OCYJAPCTBEHHbBII YHUBEPCUTET»
Tobonbsckuit negarornyeckuii HHCTUTYT UM. J[.. Menneneea (¢punuan)
TrIOMEHCKOT0 rocy1apcTBEHHOT'O YHUBEPCUTETA

OOHJI OHEHOYHBIX CPEACTB
o auciumrae b1.02 Marematnka
JUIsl 00yYaroIuXcs Mo MporpaMMe NOArOTOBKM CHELMAIUCTOB CPEIHErO 3BEHA
44.02.01 JomxkomsHOE 00pa3oBaHUE
(yrmyOGuieHHast TOATOTOBKA)
®dopma o0yueHHs — OuHas



HemucenoBa C.B. @OoHJ OUEHOYHBIX CPEACTB AUCUUIUIMHBI «MaTteMaTtuka» s
oOydaromuxcs 1O TporpaMme TMOJATOTOBKU CHENUAINCTOB cpeanero 3BeHa 44.02.01
JomkonsHOe oOpa3zoBanue. @opma o0yueHus — ounas. Tobomasck, 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 TpodecCHOHANBHOTO o0Opa3zoBanusi 1o crermuanbHocTH — 44.02.01. JlomkomsHOE
oOpa3oBaHMe. YTBEPKICHHOTO IMpUKa3oM MmuHHCTEpCTBa 00pa3zoBaHUs W Hayku Poccuiickoii
®enepauuu ot 27 okts0ps 2014 rona, Ne 1351, npumepHo#t mporpaMMbl yueOHON TUCIUIIMHBI
Matematuka a8 HpodecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alui, PEKOMEHIOBAHHOMN
@enepalibHBIM  TOCY/IapCTBEHHBIM aBTOHOMHBIM yupexjaeHueM «®DenepanbHbIi HHCTUTYT
pa3Butusi obOpasoBanusk» (nanee — ®PI'AY «®HUPO») B kauecTBe NMPUMEPHON MPOrpaMMBbl IS
peanu3anui OCHOBHOW mpodeccuoHanbHOM oOpaszoBarenbHol mporpammbl CIIO Ha OGase
OCHOBHOTO OOIIET0 00pa3oBaHMs C MOTYYEHUEM CPEHETro 001Iero oopazoBanusi, mpoTokos Ne 3
oT «21»utons 2015r., peructpanonnsiii Homep peueHsun Ne 377 ot «23» urons 2015r. GPI'AY
«DOHPO».
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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 cooTrBeTcTBUU ¢ PI'OC CIIO mno cnemmansHoctu 44.02.01
JlomkonsHOE 0Opa3oBaHue.

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

Jucuuniiuna «Mamemamuka» BXOAUT B 010K 00111€00pa30BaTeIbHON MOTOTOBKH.

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

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

— 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

yMeTb:

— BBINOJIHATH apu(PMeTHYecKue AeUCTBUS HAJ YUCIAMU, COYeTasl yCTHbIE U TUChbMEHHbIE
IIPUEMBI, IPUMEHEHHNE BBIYMCINTENIBHBIX YCTPOMCTB;

— 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.

OYHKIUU U TPAOUKHU

yMeThb:

— 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;

HCI0JIL30BATH NPHOOPETEHHbIC 3HAHUS M YMEHHS B IPAKTHYECKOM JeATeJbHOCTH H
MOBCEAHEBHOM JKM3HM: /IS ONUCAHMUSA C TOMOINBIO (DYHKIWMI pa3IUYHBIX 3aBHCHMOCTEH,

NpeCTaBICHUs UX rpaUuecKu, UHTepIpeTaly rpaduKoB.
HAYAJIA MATEMATHYECKOI'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;

HCNOJIb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHUSsI B IPAKTHYECKOM 1eATeJbHOCTH U
MOBCEAHEBHOM JKM3HM JUIS: PEIICHWS MPUKIAJHBIX 3a7ad, B TOM WYHCJIE COIHAIBHO-
HSKOHOMHUYECKUX M (U3MUECKUX, HAa HAUOOJNbIIMNE M HAUMEHbBIINE 3HAUYEHUS, Ha HaXOXKICHUE
CKOPOCTH B YCKOPCHHSI.

YPABHEHUS U 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.

HCHOJIb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHUSI B IPAKTHYECKOI 1eATeJIbHOCTH U
MOBCETHEBHOM JKM3HH: JUII TOCTPOSHHS M HCCIEAOBAHUS MPOCTEHIINX MaTeMaTH4eCKUX
MOJETEH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPHUS 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;

HCNOJIb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHUSI B IPAKTHYECKOI 1eATeJIbHOCTH U
MOBCeTHEBHOM KU3HM: Ul aHAJM3a PEATbHBIX YHCIOBBIX JAaHHBIX, NTPEJCTABICHHBIX B BUJEC
auarpamm, rpauKoB; aHaIM3a HHPOPMAIIMK CTATUCTHYECKOTO XapaKTepa.

ITEOMETPUSA

yMeThb:

— 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;



HCII0JIL30BATH NPHOOpPEeTEeHHbIC 3HAHUS M YMEHHS B IPAKTHYECKOH e TeJIbHOCTH H
MOBCEeHEBHOIN KM3HM: Ui HCCIEI0BaHUS (MOJETUPOBAHUSI) HECIIOXKHBIX MPAKTUYECKUX
CUTyalluii Ha OCHOBE M3Y4YEHHBIX ()OPMYJ M CBOMCTB (PUTyp; BBIYUCICHUS 0OBEMOB M IJIOLIA/ICH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ, NMPU PEHICHUH MPAKTUYECKUX 3a]lad, UCHOJb3ys INpHU
HEO0XO/IMMOCTH CIIPABOYHUKU U BBIYMCIUTEIbHbBIE YCTPONUCTBA.

2. MACIIOPT ®OHJA ONEHOYHbBIX CPEACTB

n/n | TeMbl AMCHUIUTMHBI, BUI IPOMEXKYTOUHOU | HarMeHOBaHME OLEHOYHOTO Cpe/icTBa (C
aTTeCTaIluy C YKa3aHHEeM CEMECTpa yKa3aHHEM KOJIMYECTBO BapHUaHTOB,
3aJIaHUH | T.I1.)

1 cemectp
1. | KopHu, cTeneHu u gorapugmol CamocrosrenbHas padora Nel (7
3a/laHui, 25 BapuaHTOB)
2. | TpuronomeTpus CamocrosrenbHas pabora Ne2 (5
3amannii, 10 BapraHTOB)
3. | YpaBHeHUs U HEPABEHCTBA CamocrositensHas padora Ne 3 (5
3ajannii, 10 BapraHTOB)
4. | ®yHkuuu u rpaduku TecroBas pabota o reme «OyHKIUNY
KonrponbHas pabora 3a 1-blit cemecTp Hrorosas koHTposbHas pabora Ne 1 3a

1-b1i1 cemectp (5 3amanuid, 25
BapuaHTOB). KOHTpoOJIbHBIE BONIPOCHI 32
1-b1i1 cemecTp

2 ceMecTp

5. | IIpousBoaHas u ee NPUMEHEHHS Tect o teme «IIponsBoanas» (15
BornpocoB). KonrponbHas padora Ne 2
o teme «IIponsBosiHas u ee
IPUMEHEHUS)

6. | UHTerpan u ero npuMeHeHUst Kontponbnas padorta Ne 3 o reme
«MHTerpan u ero npuMeHeHus» (4
3a/1aHusl, 25 BapHAHTOB)

7. | KombOunaropuka u teopus BepositHoctelt | CamocTositenbHas padota Ne 4 o reme
«KombOunaTopukay (4 3agaHus).
CamocrositenbHast padora Ne 5 o Teme
«OCHOBBI TeOpHH BEpOATHOCTEN (7

3aaHul).
8. | 'eomeTpusi B IPOCTPAHCTRBE. Tect o Teme «I ' eomerpus B
MHoOrorpaHHiKy 1 Tena BpalleHus npocTpaHcTBe. MHOTOIpaHHUKY U Teja
BpaICHUS»
9. | O0OBeMBI T U IUIOIIAAN UX CamocrositensHast padora Ne 6 o Teme
MOBEPXHOCTEN «O0OBeMBI TN U TUIOMIAIN UX
noBepxHocTeil» (4 3a1aHus).
10. | KoopauHaThl U BEKTOPbI Nrorosas koHTponbHas pabota Ne 4 3a

2-o# cemecTp (6 3amaHuil)
Dk3ameH Bormpock k 9k3aMeHy




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 TOUYKHM IepecedeHust
12
a) okpy)kHOCTH )*+x*=0 ¢ runepoosoi 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, npu kakoM yciaoBuu npsiMasi y = kx + b TepeCeKaeTCs ¢ OKPYKHOCThIO x° +)* =R’ B
IBYX TOYKaX, B OJHOM TOYKE, HE UMEIOT TOUEK MePeceUeHUs..

4. PemnTh HEPaBEHCTBO:

a) (x2—5x+6)(x2—1)>0
i
6) \/2x—7-\/25—x230 :
B) 46-2° 42142 24002 96.3" 43" 1437 2437
r) log,|5x—2/>1

9

S. Pemnts ypaBHeHue:



2 Vx4 x+13=3x+12
5) 4—2""+16=0 .
B) logo’z(x—4):4 :

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

TecroBas padora
1o reme «@yHKIHM».
IIpumepHbIe BONPOCHI

1) BepHo nu yTBepxkJeHHE (€CIM COTJIaCHBI C yTBep:KJIeHHeM, oTBevaiite «/IA», eciu He
cornacHbl — «HET»):

a) OyHkMs y=f(X) Ha3bIBACTCS BO3pACTAIOUICH HAa MPOMEXKYTKE X, €ClIU MPH X;>X, 3HAYCHUE
bynkimn f(x;) <f(x,).

0) @yHKuus y=f(x) IpUHUMAET HAUMEHbIIIEe 3HAUCHHUE, €CIH CYIIECTBYET TaKOE 3HAUCHHE Xo
n3 obnactu ompeneneHus (GyHKIAHA, YTO Uil JIFOOOTO X M3 9TOM 00JIaCTH BBIMOJIHSAETCS

HEPABEHCTBO: f{x) > f(xy).
B) ®yHkuus Buja y=x’, rae p € R HazpIBaeTCs MoKa3aTeabHON QyHKIMEH.

2) 3anumuTe cBoiicTBa pyHkuun Y =COSX
a) o0nacTh onpeaeneHust GyHKINU;
0) MHOKECTBO 3HaYCHUH (YHKIINY;
B) YETHOCTh (DYHKITUH
T) HyJH QyHKIHH.

3) Haiigure oGnacth onpeaeneHus 1 MHOXKECTBO 3HAYCHUN (YHKLINU:

o YT g YRS g yEg e

f(x ): 5x3’+sini

4) Hoxaxute, 4T0 QyHKIIHS SIBJISIETCSI HEYETHOM.
1
~log. x Y 3}
5) Halinure Hanbosnpiiiee M HAMMEHbIIEe 3HaUeHNE (DYHKITUN y=108; Ha OTpE3Ke 9
1 X
y= —) -1
6) NocTpoiiTte rpaduKk byHKUUK 2
7) Halinure KOpHU ypaBHEHUS, IPUHAJIEKAIINE TPOMEKYTKY \0; 3”]
a) cos3x=-1 . 6) 2cosx=2

8) Haiinure Bce pemenms HepaBenctBa — 172C0SX20 | pppmajpnexamme mpoMexyTKy

0;3m



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.
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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'-55 06)fix)=x’—cosx; B)flx)= X
2. Haiinure npon3BOHBIC CIIOKHBIX ()YHKITHIMA:

a) flx) = sin 2x;  6) flx) = ¢X2+1; B) %) = logs (x'+3).

3. Haiinure yron HakioHa (B rpaaycax) kacatenbHoM k ocu OX, NMpoBeleHHOW K mapabose
y =x*+1 B Touke A (0,5; 1,25).

X

Yy==
4. UccnenoBath (GyHKITHIO x“+16  y nocrpouts eé rpaduk.

_n.3 2
S. Haiitu HamOosbliiee W HauMEHbIee 3HAYCHUS (YHKLIUU f (X)—ZX —9x+12x-3

3;3}
4

OTPEC3KE

KonTpossnas padora Ne 3
no teMe «AHTerpaJ u ero npuMeHeHus»
Bapmuanr 1.

F(x)=e™+x’—cos x
1. IlokazaTh, uTO (QyHKIUS -

f(x)=2€""+3x"+sinx

ABIISIETCSl TIEPBOOOPA3HON At (PYHKIMH

Ha BCEH YUCIIOBOM IPSMOU.

2
2. s yHkimu f(x)=3x"+2x-3
yepe3 Touky M(1; -2).

HaiTu nepBooOpa3Hylo, rpaduKk KOTOPOH MPOXOIUT

3. Beruucnurs:



2 4 2 (e
sinx dx.
f3x3dx; f%dx; fcosx dx; {
a) ! 6) 2% B) 0 r) 2

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

2 2
a) Y=X+X=6 yockoox; 6 Y=Xx+1 , y=10

CamocrositesbHast padora Ne 4 mo teme « KomOuHATOPUKA»
Bapmuanr 1

8! 5!-3!
= — 3, A3, A3. =4
1. Boranciure: a) 9! 0) A B) A7+ AgtAs; r) o

2. B maxmaTHOM TypHHpe y4yacTBYIOT 9 dyenoBek. Kaxknaplii U3 HUX ChIrpall ¢ KaXAbIM IO
onHo# maptun. CKOIBKO BCErO MapTUil OBIJIO CHITPAHO?

3. Bacs 3a0pu1 BTOPYIO M MOCIEAHIOW IUGPHI MATU3HAYHOTO HOMEpa TejedoHa MPHUsSTEs.
Kakoe Hanbosplee 4uciio 3BOHKOB MPEJCTOUT caenaTh Bace, eciim oH pemns nepenpoOoBath
KOMOMHAIIUK BCeX 3a0bITHIX HU(P, YTOOBI B pe3yIbTaTe JO3BOHUTHCS IO MPUATENs?

4. «Bopone kak-To bor mocman kycodek chipay, OpbIH3BI, KOJI0ACHI, CyXapuka U IIOKOJIA/a.
«Ha enp BOpoHa, B3rpOMO3MASCh, I03aBTpaKaTh, COBCEM Yk ObUIO, coOpanach, Ja
MpHU3aayManachy:

a) €CJIM €CTh KyCOUYKH IO OYePE/IH, TO U3 CKOJIbKUX BApUAHTOB MPUAETCS BHIOMPATH;

0) CKOJIBKO TTOTYYHUTCST «OyTepOpOIOB» U3 IBYX KyCOUYKOB;

B) €CJIM ChECTh Cpa3y TPHU KyCOYKa, a OCTaIbHBIC CIPATaTh, TO U3 CKOJBKHX BapHUaHTOB
MIpUJIETCS BHIOUPATD;

T') CKOJIbKO TIOYYUTCSI BAPHAHTOB, €CIIM KaKOW-TO KycOodeK Bce-Taku Opocuts Jluce, a moTom
OTBETHUTH Ha BOTPOC MyHKTA a)?

CamocrosiTesibHas padora Ne 5
110 TeMe «OCHOBBI TEOPUH BEPOSITHOCTEI»
Bapmuanr 1

1. B ypue 2 6enbix u 4 yepHbIX 1mapa. OnbIT COCTOUT B BBIOOPE TOJIBKO OJHOrO mapa. CoObITHE
A — «Bopaynu 6enblii mapy», coositue B — «Boinynu depHsiii mapy». Torna ayis 3Tux coObITHIA
HEBEPHBIM OYET YTBEP)KACHHUE:

1 BepositHOCTE coOBITHSI A GOJTBIIIE BEPOSITHOCTH COOBITHS B
2 CoObiTusi A 1 B HeCOBMECTHBI
3 CoObiTust A 1 B paBHOBEPOSTHBI
4
BepositHocTh coObITHsi B paBHa 3

2. BeposTHOCTh HACTYIUICHUSI HEKOTOPOTO COOBITHSI MOXET OBITH PaBHA
a)-1; B8)04; ¢)-0,7, n)O.

3. UrpanbHbiii KyOuk 6pocatoT oauH pa3. CoobiTHe A — «BhIMasio 4MCIIo OYKOB OOJIBIIE, YeM 4.
CoObiTe B — «Bpinano unciao oykoB MeHblle, 4yeMm 4». Torma st 3TUX COOBITUI HEBEPHBIM
OyZeT yTBepKICHHE:



1 CoObiTust A 1 B HECOBMECTHBI

1
BepositHocTh coObiTusI 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 IpaHu
BBITIAJICT YHUCIIO OYKOB, OOJIBIIIE, YEM JIBA.

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

6. B smuke nmexat 20 ogMHAKOBBIX Ha OmIynb ImapoB. M3 Hux 12 Genbix u 8 yepHbiX. Hayran
BBIHUMAIOT OJ1H 1map. KakoBa BEpOSITHOCTb TOTO, UTO OH OKa)KETCsl O€NIbIM?

7. B nenexHoit norepee BoimymieHo 100 6uneros. PaseirpeiBactes 1 Berurpsim B 5000 py6. u 10
BeiurphIiieit mo 100 py6. CocTaBUTh 3aKOH paclpeieSieHds CIy4alHOTro BBIMTpBIIA X IS
BJaJIeNblia OJHOTO JoTeperinoro omnera. Haittn M(X), D(X) u o(X).

Tect o Teme «I'eomerpusi B npocTpancTBe. MHOrOrpaHHUKW.
IIpumepHbIe BONpoChI

1. IIpsmbie a n ¢ nepecekarorcs. [IpsmMas ¢ sBASETCA CKpeIMBAIOLIEHCs ¢ MpsAMOM a. Moryt iamn
IpsSMBIE 6 U ¢ ObITh apaJIeIbHbIMU?

2. 3aKOHYHUTE TIPETIOKECHHE:
a) [Ipsimas Ha3pIBaeTCA MEPHEHIUKYISIPHOM K MIIOCKOCTH, €CIIH ...
0) Ecnu miiockocTh mepneHauKyIspHa K OAHON U3 ABYX MapajlIeNbHBIX MPSMBIX, TO OHA ... .

3. IlnockocTh o mpoxoauT yepe3 ocHoBanue A/l tpaneuun ABC/. M n N- cepeauHbl GOKOBBIX
CTOpPOH TpAIlCLHAH.

a) lokaxwure, yto MN mapauienbHa o.

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

4. Ilpsamas C/{ npoxoauT 4epe3 BepUIMHY TpeyrojibHuka ABC u He jexuT B miockoctu ABC.
E n F — cepenunsl otpe3koB 45 u BC.

a) [lokaxkure, uro C/{ n EF — ckpemuBaromuecs mnpsiMble.

6) Haiimure yron mexay npsmeimu G/ w EF, ecin £J{CA = 60°.

S. JlnuHBI CTOPOH NpAMOYrojibHUKa paBHbl 6 M 8 cM. Yepe3 Touky O mnepeceueHus ero
nuaroHanei nposeneHa npsmas OK, neprnenaukyinspHas ero miockoctu. Haiinure paccrosiHue
ot Touku K 110 BepmmH npsmoyronsauka, ecau 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. Halitu mmoniagp AWMAroHAIBHOTO CEYEHUS] NPSIMOYTOJIBHOIO MapaijieienuIea, BbhICOTA
KOTOPOTO paBHa /1 = 12 M, a CTOPOHBI OCHOBAHUs paBHbl a = & 1M, b = 6 M.

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

6
4. Tnomams oceBoro ceuenus muwmHapa S= T v’ Halitk iomans ero 60KoBoM
MTOBEPXHOCTH.
5007
5. B map, 06beM KOTOpOTro 3 , BIIMCaHa IIpaBUIbHAS YETBIPEXYTroJIbHAd ITUpaMUa.

Haiinure 06beM nupamMusl, eciu ee 60KoBoe pedpo paBHO 310 , @ BRICOTa OOJIBIIIE panyca
mapa.

Hrorosasi konTpoJibHasi padora Ne 4
IIpumepHbIe 3a1aHUA
1. Haiinure o0Gnacte onpesesieHuss 1 MHOXKECTBO 3HAYEHUI (PYHKIIMH:

=125 y=—2 —
a) Y 3 . 6) x’—4 : B) y=1-sinx : r) y:\/COSX

f(x}-x4—2x2—sH33x+5 5
2. Jloxaxxute, 9T0 HyHKIIHS - SIBJISICTCS] YETHOM.

3. Haiinure npou3BoaHy0 (QyHKIIUH:

flx)=—;

a) f(X):—6X2; B) X

0) fix) = —sin 5x; r) f(X):X2—5X+8.

4. BEIYUCIATE:

2 41
f3x3dx; f—2dx;
a) 1 6) X B)

5. Beruucauts (mpeiBapuTesIbHO ClIeIaB PUCYHOK) IUIOIIA b (UTYPhI, OTPAaHUYCHHOMN JIMHUSMU:

sinx dx.

oS —



NN kW

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

6. Jlnaronanp ky0a paBHa 6 cM. Haiinure: a) pedpo ky0a, 0) KOCHHYC yriia MeXIy AHaroHaiIbio
Ky0a ¥ MJIOCKOCTBIO OJTHOM U3 €ro rpaHei.

Bonpocsl k 3k3ameny no «MaremaTuke»
2 ceMmecTp

. Pemenuie panyoHanbHbIX U HPPALMOHATILHBIX YPAaBHEHHUI 1 HEPABEHCTB.

. Pemenne nmokazarenpHBIX U JOTapu(PMHUUECKUX YPABHEHUH U HEPABCHCTB.

. Perienne TpUroHOMETpUYECKUX YPaBHEHU U HEPABEHCTB.

. [lonsiTre GpyHKIIMM, OCHOBHBIC OTIPEACIICHUSI.

. O6nacTh onpeneneHus GyHKIIUH.

. Knaccudukanus pynkiuit (4€THOCTh, HEUETHOCTD, IEPUOAUYHOCTH, MOHOTOHHOCTB ).

. CpoiicTBa 1 rpapiki OCHOBHBIX DJIEMEHTAPHBIX (PYHKIMH (JIMHEWHAsI, KBaIpaTHIHAsl, 00OpaTHas

MIPONOPLHUOHATIBLHOCTb, TOKa3aTeIbHas, JIorapuMuieckas, TPUrOHOMETPHUECKHUE).

. l'eomerpuueckue npeodbpazoBaHus rpaduKoB.

. [IponsBonnas Gpyukuun. [IpaBuna u GpopmMysbl BEIYHCICHUS TPOU3BOIHBIX.
10.
11.
12.
13.
14.
15.
16.
17.

[IpumeHneHre MPOU3BOJHON K UCCIIeIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTh, TOUKH 3KCTpEMyMa.
HauOonpIiee 1 HauMeHblIee 3Ha4eHUs (PYHKIINU HAa OTPE3Ke.

[TepBooOpasHast 1 HEOTIpEACIICHHBI HHTETPaJ.

[TpaBuna u GopMyIIbl BBIYUCICHUS HEONPEACTICHHOTO HHTETpaia.

Omnpenenennbiii uaTerpai. ®opmyna Herotona — JleiOnuia.

[TpuMeHeHune orpeIeIeHHOr0 UHTerpaa sl BBIYUCICHUS TUIOIAAeH TUIOCKUX QUryp.
OCHOBHBIE 3JIEMEHTHI KOMOUHATOPUKH.

CoOBbITHS1, BEPOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEM.
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19.
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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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