IlO.KWaHQm{DBGaG THO0T8H INEKTPOHHOM MOANMCbIO

NHbopmaums o Bnagenbue:

ONO: Websyopy HEHCIHPERFEO H BBICHIET'O OBPA30BAHUSI POCCUICKOM OEIEPALUN
flomkHoce: ﬂMpe”%”ﬂ@ﬁgﬁ)&(ﬂr e@&@%ﬁ% im%ISBSB% M8 86p3303a elbHOe YUpeskIeHHe BBICIIEro 00pa3oBaHus
QeAepabHOrO yHUBEPCHTET «CEBEPO-KABKA3CKUI ®EJEPA/IbHbIN YHUBEPCHTET>

Hara noanucaus: 06.09.2025 13:12.0 Hsaruropckuii unetutyt (punuan) CKOY

yHVIKaﬂbeIM ﬂpOFpaMMHbIl/I KoY.
474ce93cd4039275¢3ba2f58486412a1c8erbbfWIEMN TIsITHI OpCKOr0 HHCTATYTa (pnanan) CKOY

YTBEPXKJIAIO
Hupexrop IIaTuropckoro nHCTUTYTA
(pumman) CKOY
T.A. llle63yxoBa

OOHA ONEHOYHLIX CPEACTB

AJI1 IPOBEACHUS TCKYIICTO KOHTPOJIA U HpOMG)K}’TO‘IHOﬁ aTTeCcranuu

Ilo mucuuruimane Marematuka

CnenuansHocts CI1O 23.02.07 Texuuueckoe 00CTy)KUBAHUE U PEMOHT JIBUTATEIICH, CUCTEM U
arperatoB aBTOMOOWIICH

dopma o0yueHHs OuHas

YueOnsrii man 2022 roxa

O6wem 3anstuii: toro 258 u.
B 1.4. aynuTopHBIX 234 4.
Jlexuwmii

IIpakTHueckux 3aHATUN 156 u.

[IpomexyTouHas aTTecTaus 24 4.



o > w D E

10.

A

8.
9.

10.

3amaHud K 3K3aMeHYy

1 Bapuaur

(x+1)(2x-5)

Pemure HepaBeHCTBO <0

Pemmure ypasnenue 10 - 571 + 5%+1 = 7
Pemure ypaBuenue 2cos (g - x) =2
Haiigure mpu x=— % 3HaYeHHe Mpou3BoaHON GyHKIMHU [ (x) = tgx — 2sinx

Haiiaure momans Gurypsl, orpaHnueHHON OChIO abcuuce U rpagukoM QyHKIMH
f(x) = 2x — x?

Haiiaure momnanb mojiHOM MOBEPXHOCTH Tea, MOTYYEHHOTO MPHU BPALICHUU
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C KaTeTaMu 3 CM. M 4CM. BOKPYT OOJIBIIETO KaTeTa.
BricoTa npaBUiIbHOI MIECTHYTOJIBHON MUpaMUIbl paBHa 12 cM., a 6okoBoe pedpo — 13
cM. HaiinuTe miomaas O0OKOBOM MOBEPXHOCTH MUPAMUIBL.

Pemmute HepaenctBo log,(x? + 2x — 8) < 2

Haiigure Touku MuHuMyma QyHKIMH Y = V3cos2x — sin2x + 2v/3x — 3

Pemure ypasHenue 2sin’x — 3sinx +1 =0

2 BapuaHr

8x2-2x—2
Pemnre HepaBeHcTBO ——— < ()
X

Penmte ypaBuenue log,3 — log,(2 — 3x) = 2 — log, (4 — 3x)
Pemmre ypaBuenue 3tg2x — /3 = 0
Haiimute Touku sxkctpemyma Gpynxiuuf (x) = 3x* — 4x3 + 2
Haiigute nnomaas Gpurypsel, orpaHMue€HHON OChIO abcuuce ¥ rpa@uKoM QYHKIIMU
f(x) = —x? + 5x
Haiinure o0beM Tena, MoaydeHHOTro IPH BPAIEeHUH MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA C
runoteny3oit 10 cm u octpbiM yriaom B 30° Bokpyr MeHbIIEro KareTa.
B npaBmiibHOM YeThIpexyroiabHoN nupamuie anodema oopasyer ¢ MIOCKOCThIO
OCHOBaHMS yroji 300. Cropona ocHOBaHUsA nupaMu/ibl paBHa 12 cM. Haitnure mnomans
MOBEPXHOCTU TUPAMU/IBI.
Pemmure Hepasenctso logi(x? — 6x + 8) = —1

3

Haiigute Toukn MurEMyMa QyHKIuN y = 2v/3cosx + 2sinx — 2x + 1
Pemmure ypaBHenue 2cos?x + 6sinx — 6 = 0

Kpurepun oneHuBanus:
O1ieHKa «OTJIMYHO» BBICTABIISICTCS CTYJEHTY, €CJIM BEPHO M MPABMIIBHO 0€3 TOMapOoK C
MOJIHBIM 00OCHOBAHHMEM PENICHHUs BBIOTHEHBI 9-10 3amanuid.



OneHka «XopoIIo» BBICTABIIAETCS CTYAEHTY, €CJIM BEPHO U IIPABHIIBHO C CCBIJIKAMU Ha
UCTIOJIb3yeMble (JOPMYITBI BHIIOJTHEHBI 7-8 3aaHui

OneHnka «yA0BIETBOPUTENIBHO» BBICTABIISECTCSA CTYIEHTY, €CIIM BEPHO U ITPABHIIBHO PELICHO
5-6 3a1aHUi, BO3MOKHBI HEKOTOPBIE UCIIPABJICHUS IIPU PELICHUN.

OneHka «HeyI0BIETBOPUTEIBHO» BBICTABIIACTCS CTYIEHTY, €CJIM HEBEPHO BBIIIOJIHEHBI
Oonee 5 3agaHuil.



Bonpocs 1js codecenoBanus

IO JUCLMITIIIMHE MartemaTuka

Tema 1.2 Penienue TMHENHBIX YpaBHEHUN U HEPABEHCTB
Kakoe ypaBHeHUE Ha3bIBaeTCs JTMHEHHBIM

Yrto Ha3pIBaeTCsI KOPHEM ypaBHEHUS

Kakue ypaBHEeHHs Ha3bIBaIOTCS PAaBHOCUIbHBIMU
Yro Ha3bIBaeTCS PEIIEHUEM HEPABEHCTBA

Kakue HepaBeHCTBa Ha3bIBAIOTCSI PABHOCUIIbHBIMU
[TepeuncnuTh OCHOBHBIE CBOICTBAa HEPABEHCTB

ok wnE

Tema 1.3 Penienne KBaJipaTH4HbIX YPAaBHEHUN U CUCTEM YpaBHEHUI
1. Kakoe ypaBHeHUE Ha3bIBACTCS KBAIPATHBIM

Pewienue kBagpaTHbIX YpaBHEHUN

Hemnonnsie kBagpaTHbie ypaBHEHUSI U METO/IbI UX PEIICHUS

Pewienue cucrem ypaBHEHHU.

o

Tema 1.4 Penienue kBaipaTHUHBIX HEPABEHCTB

Kakoli mpoMexyToK sIBJIsIeTCsl pelieHreM HepaBeHeTBa, eciiu D < 0,a > 0
Kaxoit npoMexyToK sIBIsieTCsl pellieHneM HepaBeHCTBa, eciiu D < 0,a < 0
Kaxoit npoMexyToK sIBIsIeTCS pellieHneM HepaBeHCTBa, eciiu D > 0,a > 0
Kakoli mpoMexyToK sIBJISIETCS pellieHneM HepaBeHeTBa, eciiui D > 0,a < 0
Kaxoit mnpoMexyToK siBisieTCsl pelieHneM HepaBeHCcTBa, eciiu D = 0,a < 0
Kakoli mpoMexyToK sIBJIsIeTCsl pelieHreM HepaBeHeTBa, eciiu D = 0,a > 0

S e

Tema 2.13 IIpocreiine TPUroHOMETPUUECKHE HEPABEHCTBA
1. Pemenue TpUroHOoMeTpHUUECKUX HEPABEHCTB BUJA Sinx > a,sinx < a

2. Pemienue TpUTOHOMETPUYECKUX HEPABEHCTB BHUJIA COSX > @, COSX < a
3. PenreHne TpUTOHOMETPUYICCKUX HEPABEHCTB BUIA tgx > a,tgx < a

Tema 5.9 [IpaBusia BeIUMCIEHUS TPOU3BOIHBIX

[TpousBoHas anreOpandeckoi CyMMbl (PYHKIIMHA
[TpousBoHas npousBeaeHUs ABYX (PyHKIIHIA
[Tpou3BoHas TPON3BEIECHUS TOCTOSIHHON Ha (DYHKIIMIO
[Tpon3BogHas 4acTHOTO

[TpousBoHas CTeNeHHON PyHKIMU

ok wwnE

Uemy paBHEI Ipon3Boause oT pyrkmmit: f(X) =X +2x° +4, f(x)=2x*+x>+10

2.3 6 1 2 4 2
X

f(x)= +F+?, f(x)=;+F+g f (X) = 24/x +4x FO)=x(x+1) f(x)=

Tema 5.10 IIpon3BoHbIE TPUTOHOMETPHUECKUX (QYHKINUN
Yemy paBHa npou3BogHAs OT QYHKIUU Sinx
Yemy paBHa IPOU3BOIHAS OT PYHKIUU COSX
Yemy paBHa npou3BoHas OT GYHKIUU tgxX

Yemy paBHA IPOU3BOIHASA OT PYHKIIUU Ctgx
Yemy paBHbI mpon3BoAHbIe OT pyHkIuil: f(X) =cosbx f(x) =tgd4x f(x)=sin8x
’ ]

abrwdE

Tema 5.11 Briunciienrne npou3BOJHON CIOXKHON QYHKIIUU

1. dopmyna mpou3BOIHON CIIOKHON (DYHKITUH

2. UYemy paBHBI pOU3BOAHBIE OT QyHKuHMit: f(X) = %Cosg, f(x) = (8x + 4)°,

3. fx)=

_2
(3—4x)3




Tema 5.22 OOmias cxema uccieoBaHus PyHKITUN

Ob6nactp onpenenenus GyHKIUU

JaTte onpeneneHue Y4eTHOW U HEYETHOW (PYHKITUN

Kak HaiiTu TOUKH nepecedeHus rpaguka ¢ OCIMU KOOpIUHAT

Kak HaiiTu mpoMexXyTKH BO3pacTaHus U yObIBaHUS PYHKIIUU

Kakue Touku Ha3bpIBaOTCS TOUKaAMH SKCTPEMYMa, TOUKAMU MaKCHMyMa U MUHHUMYyMa.

arwONE

Tema 7.3 Pemenue norapupMuuecKux ypaBHEHUN

Jlatb onpeneneHue jorapudpma

OcHoBHBIE CBOWCTBA Jorapupma

Kaxkoii Buzx nmeet npocreifniee sjorapupmMudeckoe ypaBHEHUE
Kak naxoxurcs O.J1.3.114 torapuMuyecKoro ypaBHEHUs

ok~ E

Yemy paBeH KopeHb ypaBHeHMs: logsx = 2,109y 4x = —1,l0gex = —%, lgx =2
Tema 7.4 Pemenue norapupMUIecKux HEPaBEHCTB

Jlatb onpenenenue jorapudpma

OcHoOBHBIE CBOWCTBa Jorapupma

Kaxkoii Buzx nmeer npocreiiniee sorapupmMudeckoe HEpaBEHCTBO

AJITOPUTM pelIeHUs JTIorapu(MUIECKUX HEPABEHCTB

Haiitu MuoxecTBa pereHnii HepaBeHcTBa logsx > 2,loggsx < —1,loge,x > —1,
lgx > 2

ok ownhE

Tema 7.5 Pemienue nokasaresbHbIX YPaBHEHHUU
1. Kakoe ypaBHEHHE Ha3bIBAETCs TOKA3aTEIbHBIM
2. PacckazaTh 0 MEeTOZIaX PELICHHS MOKAa3aTeIbHBIX YPaBHECHUN
Crioco6 ypaBHMBaHUS OCHOBaHUMN
JlorapudmupoBanue obeunx yacrei ypaBHeHUs. [I[puMeHeHiE OCHOBHOTO
J0rapu(pMHUECKOr0 TOKAECTBA
[TpeoOpa3zoBanue K KBaipaTHOMY YPaBHEHHIO

Crioco6 rpynnupoBKu
¥ 1

X X 1 x X 1
3. Uewmy paBeH KopeHb ypaBHeHus: 2* = 32,3% = 81, (E) =16, 5* = 625, (5) ==

Tema 7.6 Pemenue nokasarenbHbIX HEPAaBEHCTB
1. Kaxoe HepaBeHCTBO Ha3bIBACTCSI MOKA3aTEIbHBIM
2. Ha xakxoM cBoiicTBe ()yHKIIMU OCHOBAHO pellIeHHEe OKa3aTeIbHOI0 HEPaBeHCTBA

X
3. Haiiti MHOKeCTBa pemieHnii HepaBeHCTBA0,2* < %, 3* <27, G) <8,
X
4. 5% > 25, (1) <1
3 9

Tema 7.7 Pemenue cucreM ypaBHEHUN

Kakas cucrema Ha3pIBaeTCs COBMECTHON

Kaxkas cucrema Ha3bIBaeTCs ONpPENEICHHON

Kakue cucreMbl Ha3bIBalOTCS PaBHOCUILHBIMU

Kak, He pemasi cucTeMbl MOKHO ONPEIETUTh YHUCIIO €€ pelIeHUI

el o

Kpurepun onenuBanus:
OuneHky «5» CTyIEHT MOJIYy4aeT, ECIIU:

» TIOJIHO M3JIaraeT MaTepuall, JaeT MPaBUIbHOE ONPEeICHNE OCHOBHBIX IMTOHSTHI;
» 00HapyXHBaeT IOHUMAaHKUE MaTepHasa, MOXKET 00OOCHOBATh CBOM CYXKICHHUS, TPUMEHUTh
3HAHMA Ha MPAKTHKE, IPUBECTH HEOOXOIMMbIE IPUMEPHI;



» TpaBWIFHO OTBEYAET HA JIOMOJIHUTEIHHBIE BOITPOCHI MPETIOIaBATENSI, UMEIOIINE IIEITHI0
BBISICHUTH CTETICHb IOHUMAHMSI CTYJIEHTOM JIaHHOT'O0 MaTepuara.
OueHky «4»CTyJIEHT MOJIy4aeT, eCIu:

» JIOIyCKAaeT HECYIIECTBEHHbBIE OIIMOKH TPU OTBETE
» MOKET MPUMEHUTH 3HAHUS Ha MMPAKTUKE, IPUBECTH HEOOXOIMMBIC IPUMEPHI;
» TpaBWIBHO OTBEYACT HA JIOTIOJIHUTEIBHBIC BOIIPOCHI MPETIOIaBATEINSI, UMEIOIINE IIEIThI0
BBISICHUTH CTETICHb IOHUMAHMSI CTYJIEHTOM JIAHHOT'O MaTepuara.
OueHky «3»CTYJIEHT MOJIy4aeT, eCIu:

» Uznaraer MaTepuai HEIOCTaTOYHO MOJHO, OIYCKAeT HETOYHOCTH B OTPEICIICHIN
MOHATUH UK (POPMYTUPOBKE MPaBUII
» 3aTpyIHSETCS IPHU OTBETAaX HA BOINPOCHI MPEIOAaBaTEIs.
OuneHKy «2» CTyAeHT MOJIy4aeT, ecJIu:
> CTYACHT UMCCT PAa3pO3HCHHBIC, OeccucTeMHBIE 3HaHUA, HC YMCCT BbLACJIATH I'NIaBHOC U

BTOPOCTCIICHHOC, JOITYCKACT omuOKH B OIIPCACIICHUC HOHHTHfI, HCKaXacT UuX CMbICJI,
6GCHOp${,I[O‘IHO N HCYBCPCHHO HU3JIaracTt MaTrcpuajl, HC MOXCT IPUMCHATL 3HAHUS JIA
PCUICHUA MPAKTUYCCKUX 3a/aq; 3a IT0OJIHOC HC3HAHUC U HCIIOHUMAHHUC yqe6H0ro
MaTcpurajia UJinl OTKa3 OTBCUYATh.



KommuiekT 3aganui 1Jis1 KOHTPOJIbHOM
padoThI

IO JUCLMITIIIMHE MaremaTuka

Tema 1.3 PemieHne KBagpaTHYHbIX YPABHEHMI U CHCTEM YPaBHEeHHUIl

1 Bapuaur
1.PemnTe iuHeliHOE YpaBHEHHE:
2) 3x_x+2_3x—2+x—1:1 6)1_6—2x:X_x_+3
4 2 3 3 2

2. Pemute cucreMy JIMHEHHBIX HEPABEHCTB:

4x -3 3x 5 —2X 5 2X
— 43—+ > :
2) { 6 2 8 5) { 4
4x-3 x-5 x-1 2
+ > —4—
8 5 2 3 3
3.Pemnre cucreMy ypaBHeHUI:
B
3X+4y =25 5x— 4y = 18 vt
4.PemnTe KBaJpaTHOE ypaBHEHHeE:
2 2 _
3 x2—x=0 ) 5X6+9+4X5 9.3 & x24+9x+20=0 1)x*-5-0

x(2x - 3) . (Bx-1° (x+3)°
2 5 5

=1

A)

5. Pemnre KBaJ[paTH4YHOE HEPABEHCTBO:
a) x> —8x—-20<0  6) —x*—6x+27<0 B)2x*-13x+20>0

6. Pemnre rpadguueckn ypasuenune: X +1=(x-1)°

2 Bapuant
1.Pemnre IMHeiiHOE ypaBHEHHE:
a)X-l-X—-?) X+l _ oy s 2= 6)4—6_2X+x= x—X+3
4 2 3 2

2.Pemure cucreMy JHMHEHHBIX HEPABEHCTB:



X —3>=1+X, 7_26X+10S8X3+1—12,
a 6{
){1—3x<gx—5 ) X+1 1
3 — > 2X—-2—
2 2
3.Pemnre cucteMy ypaBHeHHUH:
2X—6 Xx-2
2x +3y =13, 3 2 =2y, 3_1:17
a) By -y =7 0) 36 B)Y Yy x 3
y= X=0, Y« X—2y=2
2 2

4.Peminte KBaJpaTHoe YpaBHEHHUE:

2 oy?
a)x*-2=0  6)3x*+6x=8x>—-9x B)3X 1, 74-2

8 12
2) X(x—=7) N x—4_11_x:1
3 3 10
5. Pemiute KBaApaTHYHOE HEPABEHCTBO:
a) 2x? —x+4<0 6)—3x>+5x+2>0 B8)2x? —4x+13>0

6. Pemuure rpaguyecku ypaBHeHue: 2 =3x-1.
X

Tema 1.5. ®ynkuuu: JiuHeliHas, oOpaTHasi NPoNoOpuUUOHAIbLHOCTh. [locTpoenue
KBA/JIPATHYHON (PYyHKIUH

| Bapuanr.

[Toctpoiite rpaduku TuHEHHON QyHKIIMKM 1 6GOPAaTHON MPONOPLUUOHATBHOCTH ()YHKIIMHA:

lLy=3x+4
2.y=§x—1
3.y=5—4x
42y —4x =6
5.y=§

2
6.y=—;+2

[Toctpoiite rpaduku KBaApaTUYHON HYHKIIUU
1.y=8x?-6x + 1
2.y=-X*+2x +3

3.y=x?+3x+8

=10 r)2x*-3x+8=0



4.y=x2-4x +4
Il Bapuanr.

[Toctpoiite rpaduku TuHEHHON QyHKIMKM 1 OOPAaTHOH MPOIMOPIIMOHATBHOCTH
byHKIMHA

1.3x +4y =2
5 3
.y—zx
3_’)/:;
4y=4+§
5.y=4x-5
6.y =3 -
Ly = 3x

[Toctpoiite rpaduky KBaAPATUIHON HYHKITHH
1. y=x>—4x+3.

2. y=x2—6x+5.

3.y=—5x2+3x+2.

4. y=x (1 —X).



KonTpoubHblii cpe3 3Hannii Ne 1 3a nepBblii cemecTp
1 BapuanT

1. Beruucnuts: a) cos 780°;

6) sin 13—ﬂ;
6

T
B)Sina,ecmicoso = —— U T <O <—;
) 13 2

a
r)cos —,ecmu COSa=0,28u0 <o <m;

sin 75° +sin 45°
sin 285° ’

T
e) 16 c0Ss X c0S 2x cos 4x cos 8x, ecnu x = E ;

sina  cos’a

cosa Sina

2. Yupoctuth Beipaskenue: a) cos (o — f) — cos (a + B);
6) sin 915°cos  — sin B sin 645°;

. 1
, ecIn S|na—cosa=§.

B) %sin (540° + B) sin (B + 810°);

r) sin 3o €os 2a + sin 2o oS 3o —C0S (21 — o);
sin(—a) +cos(z + a)

b

1+2 cos(;[ - aj cos(—a)

1-cos2a
sin 2x
k) 4 sin 10° cos 50° cos 40°.
. T
3. Pemnth ypaBHeHue: a) COS (1 + X) = Sin 5 ;

6) sin 5x cos 4x — cos 5x sin 4x = 1.
cosa l+sina

l1-sina CoS &

4. JlokazaTh TOXKIECCTBO: a)

1
6)cosda+1= Esin 4o (ctg o — tg a);

1-2cos’ a
B) ————=tg a—Ctg o .
sin ¢ Cos &



2 BapuaHT
1. Beruuciuts: a) sin 780°;

13
0) cos il ;
6

. 7T
B)COSa,ecnnsma:—g u 7z<a<7;

. . 3
r)sin 2o, ecmu Sino = —— un<o <——;
5 2
sin 70° +sin 20°
c0s205°

V4
e) 16 sin x sin 2x sin 4x sin 8x, ecnu x = E X

4sin 2 +5c0s 2
,ecoucCtgo = —.

K -
2sin 2 —3¢0s 2 3

2. Yupoctuts Beipakenue: a) Sin (o + ) + sin (o — B);
6) sin 605°cos B + sin B sin 835°;

1
B) Z sin (405° + B) cos (B + 765°);
r) sin 4a cos 3a + sin 3a cos 4a —sin (6w — a);

sin (3; + aj +sin(2z + a)

A 2¢0s(— a)sin(—a) +1
sin2a

&) —
1+cos2a

x) 4 sin 15° cos 15° sin 100°.
VA
3. Pemnth ypaBHeHue: a) Sin (1 + X) = €0S (— 5) ;
6) cos 4x sin 3x + sin 4x cos 3x = 1.
sina_1+cosa |

l1-cosa sina
0) (tg o + ctg a)(1 — cos 4a) = 4 sin 2a;
1

B) —
tg a+clg

4. Jloka3aTh TOXICCTBO: a)

=SinaCcosc .



KonTtpoabHas pabora 3a nepBblii ceMecTp

1 BapuanT
Ynpocture BbipaixkeHue

1.(sin x + cos x)* —1

2
2.(0052 x(% — xj +sin 2(377[ — XD —sin?x

sin® X +sin? xcos? X

3 =2 2
SIN™ XCOS™ X
IIpeoGpa3yiiTe BbIpa:keHue:
1 (a_+2 __a 2 ) Va-v2
) V2za V2a+2 a—V2a a+2
1 1
c-1 c¢2+cz 1
2. =TT ce+1
ci+c2z  c2+1
3 lg8+1g18
' 2lg2+1g3

Pemnre ypaBHenue

1.Vvx2+2x+10=2x—-1
s T
2. cos(z+x)+cos(z—x) =1
3.0 2x2—16x—37,5:5\/§
4.logzVx — 5+ logzV2x — 3=1

2 BapHAHT

Ynpocrure BolpaskeHue

1.(cos2x +1)tg®x —1

ct [&r—xj
1+ ctg?(— x) A2
2. .
tg?(x—z)  ctg(z + x)
sin 3 xcos x + cos?® xsin x

cos® X
IIpeoOpa3yiiTe BbIpaxKeHHe:

LB ) (28

3




2.3(ab)%—3b+(a
a-b

3lg2+3lg5
"1g13-1g130
Pemure ypaBHeHue

1V17+2x —3x2=x+1
2.Sin(g+x) —sin(g—x) =3

1

162
4-1g(2x —1) =1 —lgvVx =9

3, 2X?—6x+0,5=

KonTpoubHblii cpe3 3Hanunii Ne 1 3a BTopoii cemecTp
| — Bapuant

1.Bbrunciure npous3BOIHYIO:

1.f(X) = 2x> +4x* +6x+3

2.f(x)=§+xiz—x—3;

3.f(x) = (8x-10)’
X
4.f(x) = cosg

1

5f(X):m

2.Haﬁ,[[HTe KOOpPAWHATBI TOYCK KaCaHUS, B KOTOPBIX KACATCIIbHBIC K rpa(pl/ncy (I)YHKI_II/II/I y =

2x% 4+ x + 4 uUMeIOT yrJI0BO#H K03 PUIMENT, paBHBIi 1

3.CocTaBbTe ypaBHEHME KacaTeIbHOI K TpaduKy QyHKIMKM ¥y = 3x2 — 4x — 2 B TOUKE C
abcruccont x, = —

4. MarepuanbHas TOUKa IBHKETCS IPAMOJIMHElHO 110 3akony x(t) = t3 — 27t. Haiinure
YCKOPEHHE TOYKH B MOMEHT BpeMeHH t = 2 c.

5. Haiiaure oOuuii Bua nepBooOpa3HbIX Ui QyHKIUU:



1.f(x) =3x+5x° +6x° -2
260 =2 +2 _Jx

X* X
3.f(x) = (5x -3y
4.f(x):sin(2x—%j

2

5f(X):m

6.BeruncnuTe HHTETpaIb:

1
1.Ix3dx
-1

Il — Bapuant

1.Bpruniciaure Npou3BOIHYIO:

1.f(x) =3x* +6x* +8x+100

2.f(x):§+x—23—x—?;3

3.f(x) = (4x-5)°
4.f (x) =sin10x
1
5f(X)=—
(1-2x)’

2.Haiinute KOOpAMHATHI TOUYEK KacaHUs, B KOTOPHIX KacaTelbHbIE K TpaduKy QyHKIUU Yy =

x% 4+ 2x — 1 uMeroT yrioBoi Ko3(Q(HUIUEHT, pPaBHbIH 2

3.CocTaBbTe ypaBHEHME KacaTebHOI K TpaduKy GpyHkiuu y = 2x2 — 5x + 1 B Touke ¢

adcrccon xy = 2

4 MarepuanbHas TOUKa JBUKETCS NPAMOJIMHEIHO 110 3akony x (t) = 8t% — 2t3. Haiimure
YCKOpEHHUE TOYKH B MOMEHT BpemeHu t = 1 ¢

5.Haiinute oOumii Bua nepBooOpa3HbIX A (PYHKIUH:



1.f(x) =6x+3x>+2x* -9

2.f(x)=x—i+%—2&

3.f(x) = (4x-13)°

T
4.f(x) = cos(3x - Ej

5. (x) =

A
(2x+10)°

6.BerurcnuTe HHTETpaIb:

1
1.fx5dx
-1

T

4
|
2

dx

2

sin“ X

3.[ (4-+2x)x

Kpurepun onenuBanus:

Ouemcy «5» CTYACHT NIOJIYyYacT, €CIIN:

>

>
>

00CTOSITEIEHO ¥ C TEOPETUIECKUM 000CHOBAaHUEM PEIaeT JaHHYIO KOHTPOJIBHYIO
pabory;

MOXET 00OCHOBATh CBOE PELICHUE, TPUBECTH HEOOXOIUMBIE IPUMEPHI;

MPaBUJILHO OTBEYACT Ha JOTOJHUTEIBHBIC BOMPOCHI MPENOIaBATENs], UMEIOIIUE [ENTBI0
BBIICHHUTD CTCIICHDb NIOHUMAHUSA CTYACHTOM JAHHOT'O MaTcpurajia.

OueHky «4»CTyJIEHT TIOJIy4aeT, eCiIu:

HernonHo (He MeHee 70% OT MOJIHOTO), HO MPAaBUWIILHO PEIIEHO 3aJJaHuE;

IIPU pelIeHnr ObUIH JIOMYIIEHbI 1-2 HecylecTBEHHbIE OMNUOKH, KOTOPbIE OH UCIIPABIISET
MocJyIe 3aMEYaHusl TIPEnoIaBaTers;

MOKeT 000CHOBATh CBOE PEIICHUE, TIPUBECTH HEOOXOIMMBIC TIPUMEPHI;

MPAaBWJILHO OTBEYAET Ha JOIMOJHUTEIBHBIE BOPOCH MPEMO/1aBaTesl, UMEIOIIUE TIeNIbI0
BBISICHUTH CTETIEHb TOHUMaHUs CTYJICHTOM JaHHOTO MaTepuaa.

OI[eHKy «3»CTy,Z[CHT moJry4yact, CCJIH:

HernonHO (He MeHee 50% OT MOJTHOr0), HO MPAaBUIBLHO PEIICHO 33/1aHUE;

MIpH pelIeHn Oblia JomyIieHa | cylecTBeHHas OmnoKa;

3HAET U MOHUMAET OCHOBHBIE MOJIOKEHHUSI IAaHHON TEMBI, HO JI0MYCKAaeT HETOYHOCTHU B
(hopMyIHUpPOBKE TOHATHUI;

U3JIaraeT BHIMOJIHEHHE 3a/laHusl HEJIOCTATOYHO JIOTUYHO U MOCIIEI0BATEIbHO;
3aTpyaHSETCS MPU OTBETAX Ha BOIPOCHI MPENOIaBaTENs.

OueHky «2» CTYAeHT MoJy4YaeT, ecJiu:



» CTYAEHT UMEET pa3po3HEHHBIE, 0ECCUCTEMHbIEC 3HAHHS, HE YMEET BBLACIATH TIIaBHOE
BTOPOCTENIEHHOE, JOMYCKAET OMIMOKHU B ONpEe/ICHHE MOHATHH, NCKaXaeT UX CMBICI,
Oecrops104HO U HEYBEPEHHO M3JIaracT MaTepuall, He MOYKET IPUMEHATh 3HAHUS IS
pellIeHns IPaKTUYECKUX 3a/1ay; 3a [I0JIHOE HE3HAHUE U HETOHMMAaHHUE y4eOHOIo
MaTepuasa Uiy OTKa3 OTBEYaTh.



KomMmiekT pa3HOypOBHEBBIX 32124

IO JUCHMITIIMHE MaremaTuka

Tema 1.3 Pemienue KBaipaTUUHbIX YPABHEHHUI U CUCTEM
ypaBHEHUI
1 3ananus 1 ypoBHst
3ananue 1 CkonbKO KOpHEH UMEIOT KBapaTHbIC YpaBHEHUS

1. x*—8x+12=0;
2. 5x2+3x+7=0;
3. x¥*-6x+9=0.
4. x2+9x=0;
5 x*—16=0.

2 3aganus 2 ypoBHS
3ananue 1. Pemnre kBajipaTHbIC ypaBHEHUS
1. X*=2x—3=0;
15-2x—x*=0;
x>+ 12x + 36 = 0.
x> —7x = 0;
4x> -9 =0.

a s~ wn

3ananue 2. Pemure cucteMbl ypaBHEHUI

X—y=1

{xz +y? =41,
2x-3y—-xy=4
{3x+ y+3xy=3
x*(x+Yy) =80,
%XZ(ZX—?)y):SO.

3 3aganus 3 ypoBHs
3ananue 1. Haiinure KopHU ypaBHEHUI

1. x*—8x*-9=0
2. x*-15x*-16=0
3. (X* =2x=5)* -2(x* -2x-3)-4=0

3ananue 2. Pemmre cuCTeMBbl ypaBHEHUI

1 Xy =2,
|9x2 +y? =13.

) x> +y=2
Cly?+x=2



! + ! =2,
X+y X-Vy
3 + 4 =7
3 Xty X+y

Tema 2.10 BrimonHeHue ynpakHEHHH Ha NPUMEHEHHE H3YYEHHBIX (QOpPMYN K JEKIUSM
«Dopmynbl ABOHHOrO apryMmeHTa.®opmynbl NOJOBUHHOrO yria», «lIpeoOpa3oBanue cymmbl
TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BEICHHUE U MIPOU3BEIICHUE B CYMMY»

1 3ananus lypoBHus
3amanne 1 YpocTure BeIpakKeHHE
1 sin2a
" sina
cos2a + sin‘a
cos2a

cosa—sina

25in20%cos20°

T . T
cos® — — sin® —
10 10

2.
3.
4
5

2 3aganus 2 ypoBHS
3aganue 1. Beraucnure

a m—a . 3
1. 4cos—cos—sin (— — a)
4 2 2
(sina+cosa)?
1+sin2a
1 1

2
3
1-tga 1+tga
. T—a mT—a
4. sin—cos—
2 2
5. ctga(1— cos2a)

3 3aganus 3 ypoBHs
. 5 .
3ananue 1. Ilycts sina = 3 A @ —yroxa 2 yeTBepTH. Haigure:
a) sinZa; 0) cos2a; B) tg2a

3anganue 2.JlokaXuTe TOKISCTBO:

1. (sina + cosa)? — sin2a =1
2. 4sinacos2acosa = sinda
3. sin2a-tga = cosZatga

Tema 3.4 Vccnenosanue pynkuuit. [loctpoenue rpadpukoB ¢pyHkuii k nekuun «CBoicTBa
(YHKLIMU: MOHOTOHHOCTb, YeTHOCTh, HEYETHOCTD, IEPUOAUIHOCTD .

1 3apanus lypoBHus
3ananue 1



1. Onpenenuts 1o rpaduxam GyHKIMU y = ax? + bx + ¢, yka3aHHBIX HAa PUCYHKAX, 3HAKHU
K03 GuIHeHTOB &, b, C u qucKkpuMuHanTa D.

1) AY 2) VLAY |

'_'I-.._-::_
=
"
T
wY ]
S
g

v x
3) 4) \ AY /
/
_‘J -
0 € 0 el
3aganue 2.

VYkaxure rpaduk Bo3pacrarouiei GyHKIHH.

1 T 2) LAY '
\ N At HE
o AN YRmr
| \VANE \ \
s e
3) AY 4) ] A
_...-=F
N ;’1
[1] x| 0 ] _:L-E
___’[_ . . ..I'.._‘&J{ J!
3aganue 3.

VYka3are UHTEpBaJIbl BO3pacTaHus (YHKIMN, TpaUKi KOTOPBIX MPEICTABICHBI HA PUCYHKaX



B e v [t
}1. A -
NN
“INCT \ T [l
_._.:[... - 1
IEEERIEREY &
HEN AL
- L1l
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HHHHHT T
N
A
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ERERCIRWIN x
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HHHHY
2 3ananus 2 ypoBHA
3ananue 1
1. Tlocrpoiite rpaduk yHKINH, €CIIA U3BECTHHI €€ CBOWCTBA!
CBOHCTBO QyHKIIMH
. | Obnacthb [—6;6] [—5; 4] [—4; 4] [-5; 3]
OTIpeIeIeHUS
O6acTs 3HAYEHHS [—2; 5] [0; 6] [—3; 6] [0; 5]
. | Touku nepeceuenus
rpaguka:
a) ¢ ocero OX
A(-4,0) 0(0;0) A(-4,0) A(3:0)
B(-2;0) B(-1;0)
0) ¢ ocwro Oy C (2,5;0)
. | IIpomexyTkun
3HAKOMOCTOSIHCTBA:
a)f (x) >0 [—6;—4) [—5;-0) (=4 -1) [-5;3)
(—=2; 6] (0; 4] (2,5;4)
0) f(x) <0 (—4;-2) _ (-=1;2,5) _
. | IIpomexxyTku
a)BO3paCTaHUsI [—3;1] [-5;—2] [—4; —2] [—3;1]
[4; 6] [0; 4] [1; 4]
0)yObIBaHUs [—6; —3] [—2; 0] [—2;1] [-5;=3]
[1; 4] [1;3]
. | Toukr MaKcUMyMa, 1, f(1)=3 2f(=2)=2 |-2f(-2)=2 |1,f(1)=5
MaKCUMyM (YHKITUH




Touku MUHUMYMa,
MHHUMYM ()YHKLIUH 0, 1,f(1)=-3
-3, -3,
4,
6. | JomosHUTEIbHBIE f(—-6) =3 f(=5)=10,5 f4)=6 f(=5)=3
TOYKH TpaduKa f(6) =5 f(4)=6

3 3aganus 3 ypoBHs
3ananue 1 Hccnenyiite u moctpoite rpaduku GyHKINN

1. y = x*+4x?
2. y=x3+x

x+1

3. y=—7

Tema 4.3 Crenens ¢ paloHaJIbHBIM NTOKa3aTeneM K Jiekuuu «KopeHb n-oil creneHu, CBOMCTBa

paauKaloB, MpaBUjia CPAaBHEHUS KOPHEW»

1 3apanus lypoBHus
3aganue 1 Berauciure

1. Y16-625
V32243
V8 -343
40,0001 - 16
Y160 - 625
V249

=5

N ook wd

2 3aganus 2 ypoBHs
3amanue 1 HaﬁJmTe 3HAYEHUE YUCIIOBOTO BBIPAKECHUS

Ve {5 |25
100000000
2, /L—45—5
288
i/_ﬁ. | _417
1024 27

4
e
4. /3— 1— 755

3 3aganus 3 ypoBHs
3ananue 1 Haiinure 3HaueHue BbIpakeHUs

1. Y10 ++v73-V10 V73
2. Y9—+65-19+65




J@+v17)®
-7§zf7?;-4-\ﬁf7
4. V3-+5-v3+5

Tema 4.9 [IpeoOpa3oBanue BEIPAKEHUN, COACPIKALMX CTEIICHH U JIOTapU(MBI K JICKITHUH
«CreneHp ¢ AeHCTBUTEIIFHBIM [TOKA3aTEIIEM»

1 3apanus lypoBHsi
3ananue 1 Haiinure 3HaueHue BbIpakeHUS

36.15°5
A
36°
2. 67
76,2
3. 492.6
4 (58)10 : 578
0,24 10°
5. 0,6-10%"

2 3ananus 2 ypoBHA
3ananue 1 Haiinure 3HaueHue BhIpaKeHUS

1 1\ 3
IG
L V5

5 481110448

' 1 1y 3
(9§‘9z>
12
3 \ VO

6\/6 . 5\/6
4 3QV6-2
' 40!1.4-11
5, 101

3 3aganus 3 ypoBHA
3ananue 1: BeluncnuTh 3HaU€HUE BBIPAKEHUS:

e}t £
log 5 (V3)

log; {90}~ log, {18)-log, (4)-log; {7)

2.
(1{}51; 16 ) (1{}5_1; 36 )
3. 2 i




Tema 5.9 IIpaBuia BeIUMCIIEHNS TPOU3BOIHBIX K JeKIUH «IIpon3BoIHBIE OCHOBHBIX
3JIEMEHTAPHBIX QYHKIHID»

1 3apanus lypoBHus

3amanue 1 Berauciure npon3BoHbIe PYHKITUN

f(X)=x*+2x"+4
f(x)=2x>+x*+10

2 3 6

3. f(X)=—+—+=
09 x x¥ 7

4 f(x)=l+%+g

5. f(x)=2Vx+4x°

2 3aganus 2 ypoBHS
3ananue 1 Beraucnaute npousBoaHble pyHKINN

Df(x)=x(x+2)
2)f(X) = (Xx+5)(x*+7)

2

=501
4)f(x)::—j;

5 f(x) =(x+4)x
6) f(x) = (x+5)(x*-7)

7)f(x):$

8)f(x)=)):Tj

3 3aganus 3 ypoBHs
3amanue 1

1) f(x)=-cos5x



X
2)f(x):35|n§

3) f(x) = (8x +4)*
2

4)f(X)=m

3 1
5)f(X)=(3—2X) +m

6)f (x) = 25in(3x—%)

Tema 5.23 [IpumeHeHue MPOU3BOAHBIX K UCCIECIOBAHNIO (DYHKIMNA U IIOCTPOCHUIO TPAPHUKOB K
aexkuu «OO01as cxema uccieoBaHus (pyHKIUI

1 3apanus lypoBHus
3aganue 1. Haiitu npoMexyTKu Bo3pacTaHus U yObIBaHUS (DyHKIIMH

1. y=x2-2x+3

2. y=(x—-2)%- (x + 4y

3. y=x2-6x+8

4, y=2 -2 X%+ 4x%/3 - Y x*
5. y=5-6x7-4x3- % x4

2 3aganus 2 ypoBHs
3aganue 1 Haiitu TOUKM MakcuMyMa 1 MUHUMYMa (QYHKIIUU

1. y=x3+ 3/x

2. y=—48/x - x3

3. f(x)=x>-4

4. y= x>+ 3x)/ (x + 4)
5. y=6+ 12x - x?

3 3aganus 3 ypoBHS
3ananue 1 MccnenoBaTh (PyHKIMIO M TOCTPOUTH €€ rpaduk

1. f(x) = 3x°-5x°
2. f(x)=x*-2x3+3
3. y=9x°+3x3

Tema 7.3 Pemenue norapudMuyueckux ypaBHEHHM

1 3apanus lypoBHs
3amanue 1. Haiitu X, eciiu U3BECTHO, YTO

1. Iogle:4Iog013—glog()127—2log(,16
i » 3 ’ ”
2. log,,x=2log,,6-0,5log,,100 + 3log 0,1%

1 2
3. lgx==lga+ =Ilgd-Igb-lgc,
g 39 39 g g



3aganue 2 Berauciaurs
3log,3—-log, 27
log,3+log,9
3lg4+1g0,5
lg7-Ig14

Iog445+log4;

log,75+1log,3
log,2—1log. 4
log 16 —log ;0,5

2 3ananus 2 ypoBHA
3ananue 1 Pemure ypaBHeHuUs
1. %logz(x —-4)+ %logz(Zx —1) = log,3
2. lg(3x%+12x +19) — lg(3x + 4)=1
3. log2x+logsVx — 1,5=0
3 3aganus 3 ypoBHS
3ananue 1 Pemure ypaBHeHUs

1. log, ,(Bx+1)=2

2. 2x? 45"%X = p5low 0
3. log,, ;4,5x=2

4. 3x?+0,5°%" =360

Tema 7.6 Pemenue nokasarenbHbIX HEPAaBEHCTB

1 3ananus lypoBHus

3ananue 1. PemuTe HepaBeHCTBa
1. 4572X < 0,25

2. 0,4**1<0,16

3. 0,37t*%*1 > 0,027

4, 327% < 27

2 3aganus 2 ypoBHs
3aganue 1 Pemnre HepaBeHCTBA

1 2x2 2> (%)Zx—3 2

2 (%) x < (\/g)x +3,75
4 x+1 Nz x 3

a0

3 3aganus 3 ypoBHA
3ananue 1 Pemure HepaBeHCTBa

1. 4¥=2Xt1_8>0
1

2. (E)Zx_1 ~10-3%+3<0



1 X
3. () -5-6%-6<0
36
Tema 11.2 ITnomanas OOKOBOM U MOIHOW MOBEPXHOCTU MPU3MBI, Tapauielenuneaa, kyoa
K ek «JIByrpannbie yribl. [Ipu3ma, ee anementsl. [lapamenenunesn. Ky6. Ceuenus
MIPU3MBD»

1 3ananus lypoBHus
3ananue 1 YeMy paBHa IUIOIIA{b OCHOBAHUS IPABUIILHOM YETHIPEXYTOJIBHOM IPU3MBI,

€CJIM CTOPOHA OCHOBAHUs paBHA ScMm?
3ananue 2 UeMy paBHA HOIHAs IOBEPXHOCTh Ky0a €CIIH IUIOIAb OCHOBAHHS PaBHA 4 cM?
3ananue 3 Haiiaure nmoyiHyt0 MOBEPXHOCTh NPAaBUIBLHON TPEYTOJIbHON IPU3MBI, €CIIU

CTOpPOHAa OCHOBAHUsI paBHa 2V 3CM, a BbICOTA MPU3MBbI paBHA 4cM?

2 3apanus 2 ypoBHS

3ananue 1 HaliguTe nojHYI0 MOBEPXHOCTh MPABUIILHON YETHIPEXYTOJIbHON MUPAMUIbL,
€CJIM CTOPOHA OCHOBaHUS paBHA 3¢M, a BhIcOTa 00KOBO# rpanu 10cm?

3anmanue 2 B nmpsamMoyroisHOM napajuieNienune/ie CTOPOHbI OCHOBaHUs paBHbI 12 ¢cM u 5
cM. Jlnaronans napasienenurneaa 00pa3yer ¢ MI0CKOCThI0 OCHOBaHUs yroi B 45°. Haitnure
O00KOBOE PeOpO mapaienenuneaa

3 3aganus 3 ypoBHS

3amanne 1.0OcHOBaHME TPSIMOM MPU3MBI — TPEYTOJBHUK CO CTOPOHAMHU 5 CM U 3 CM U YIJIOM B
120° mexny Humu. HawmbGonbmas w3 miomanei OOKOBBIX TpaHel paBHa 35 cm2. Hairigure
TIJI0MAIh OOKOBOM MOBEPXHOCTH MPU3MBI.

3aganne 2 CTOpOHBI OCHOBAHUS MPSMOTO TMapajuiesenunena paBHel 8§ cM U 15 cM 1 00pasyroT
yroJ B 60°. MenbIas U3 miioniajeil JuaroHaibHbIX cedeHuid paBHa 130 cm2. Halinure miomanb
MOBEPXHOCTH Mapajuieenumnesa.

Tema 11.4 Ilnomans OOKOBOW M MOJHOM MOBEPXHOCTH NUpamMuabl K jekuuu «[Iupamupaa.
[TpaBuibHas nupamuaa. Y ceueHHast nupamuaa. Terpasap CedeHus: nupaMuab»

1 3apanus lypoBHus
3ananue 1

1. Cxonpko rpaHeil, OOKOBBIX pelep y M- YroJbHOM mHpaMuibl?

2. Kakoe HaummeHbLIEE YHCIO TPaHEH MOXKET HMEThb INHupamMuja’?

3. Beicota mupamMuibpl paBHa 3 cM. YeMy paBHO pacCTOSIHUE OT

BEPIIMHBl NUPAMUIBl 10 MJIOCKOCTH OCHOBAHHUSA ?

4. bokoBeie pebpa TpeyroinpHOW mupamuisl 7cm, 12cm, Scm. OnHO W3 HHUX
NEPNEHIUKYJIAPHO K IUIOCKOCTHM OCHOBaHUsA. YeMy paBHa BbICOTA NHPAMUJBL.

2 3aganus 2 ypoBHs
3ananue 1 JlaHa mpaBuibHAs 4YETHIPEXYroJibHAs NHpaMuAa CO CTOPOHOM OCHOBaHHUA 2
CM W BBICOTOW OOKOBO# rpanu 6 cm. Haligute miomans OOKOBOW MOBEPXHOCTH
IUPAMHUIBI
3ananue 2. BeicoTa IpaBWIBHOM YETHIPEXYrOJIbHOW NHMpaMuIbl 7CM, CTOpOHA
ocHoBanus 8cm. Omnpenenure OokoBoe pedpo.



3 3aganus 3 ypoBHS

3ananue | BorunciauTe noiHyo NOBEPXHOCTh MIPABUIIBHOM YETBIPEXYTOJIBHON YCEUEHHON
UpPaMU/IbI CO CTOPOHAMU OCHOBaHUs [ U 9 cm, a 60KOBOE peOpO HAKIIOHEHO K
TJI0CKOCTH OcHOBaHus 1o yriom 30°.

1. 3apanue 2 OcHOBaHMEM MUPAMUABI CIIY>KUT IPSIMOYTOJIBHUK, JUTMHA CTOPOHBI KOTOPOT'O

paBHa /5 cm, a nuHa ero quaroHanu 24 cm. Haiiaure nojiHyo MOBEPXHOCTh MUPAMUBbI,
ecii Kaxk1oe ee 60KOoBOe pe6po HAKIOHEHO K OCHOBAHHMIO THPaMHIBI 1101 yriom 450,

Tema 11.11 O6vem nunusapa K nekuuu «Lunmunaap u ero snementsl. CedeHus
LWIMHAPa

1 3apanus lypoBHus
3ananue 1 HaiiTi moiaHyro MOBEpXHOCTh HMWJIMHIIPA, Y KOTOPOTo AuaMeTp ocHoBaHus 20,6
cMm u BeicoTta 30,5 cm
3aganue 2 OceBbIM CEYEHUEM ITUJIMH/IpA SBIISIETCS KBAJpaT, CTOPOHA KOTOPOIO
paBHa 7/ MM. Berauciure miomiaab 00KOBOM MOBEPXHOCTH IIMIIHH/IPA.
3ananue 3 Paguyc ocCHOBaHMS LIMJIMHJIpA paBeH 2M, BbicoTa 3M. Halitu auaronanb
OCEBOTO CCUCHUS.
3ananue 4 JlnvHa OKpy>KHOCTH OCHOBaHUs LuIuHApa paBHa 1. [Tnomans 6okoBoi
MOBEpXHOCTU paBHa 2. HaliquTe BBICOTY LMIMHADPA.

2 3ananus 2 ypoBHS

3ananue 1 Jluaronanb 0ceBOro ceueHus HMWIHHpa paBHa 48. YTroa Mexay 3Toi
JMATOHABIO 1 06pasyromeii pasen 30°. Haiinure paguyc mumiHpa.2

3ananue 2 JInMHa OKpPY)KHOCTM OCHOBaHUs LMiIuHApa paBHa 1. Ilnomane GokoBoit
MOBEPXHOCTHU paBHa 2. HaliguTe BBICOTY LMJIMHADA.

3ananue 3 J[uaroHanab OCEBOTO CEYEHMSI IIMIMHJIPA HAKIIOHEHA K TIOCKOCTA OCHOBAHUS
noxa yriom 60° u paBaa 20 cm. Haitnure o6bem munuHapa

3 3aganus 3 ypoBHS

3ananue 1 CeunioBas Tpy6a (MIoTHOCTH cBuHIA 11,4 r/cM®) ¢ ToMIMHOI cTeHOK 4 MM
uMmeeT BHyTpeHHu quametp 13 mm. KakoBa macca TpyOsbl, eciiu ee JyinHa paBHa 25 mM?

3ananue 2 Kakoe konnuecTBo He(pTH (B TOHHAX) BMENIAeT HUIMHAPUYECKas IUCTEPHA
nuametpa 18 M 1 BbICOTOH 7 M, eciu II0THOCTH HedyTh pasHa 0,85 r/cM3?

3ananve 3 Ha ckitag B MacTepCKOM IO MOLIMBY OJIEXKIbI TOCTYIIHII PYJIOH JIParioBOM
TKaHu B popme munuHapa. [lpu TpanciopTupoBKe ObLT yTepsiH TOBAPHBIH SPIIBIK

C YKa3aHUEM JJIMHBI TKaHU B PYJIOHEC. HeO6XOHI/IMO OMpPECACIINTDb JJIMHY TKaHU B PYJIOHE.
[Ipoussenu HeoOX0ANMBIE U3MEPEHUS, ONPEAEIHIIN BBICOTY U UaMeTp pysoHa: 90cm u
30cMm, TommuHa TKaHu 0,2¢M.



1. Kputepuu onieHUBaHUA:

OlLieHKa «OTJIMYHO» BBICTABIISIETCS CTYJICHTY

3a 100% npaBUIIbHBIX OTBETOB;

OlLieHKa «XOPOIII0» BBICTABJISETCS CTYICHTY

3a 75 - 99% npaBUIbHBIX OTBETOB;

OLieHKa «y0BJIETBOPUTEIHHOY BBICTABISETCS CTYACHTY
3a 50 - 75% npaBWIbHBIX OTBETOB;

OlieHKa «HEYAOBIETBOPUTEIBHOY BBICTABISIETCS CTY/ACHTY
3a MeHee 50% npaBUIBHBIX OTBETOB.



Tembl pepepaToB

IO JUCLMIIIIMHE MaremaTuka

Tema 1.1 Llenbie u pauroHansHbie uncia. JleiictButenbHblie yncia. JefictBus Hana
pPalMOHAIBHBIMU YUCIAMU.

Jenenune MHOrOwIeHOB ¢ octatkoM. AnroputM EBkimnaa
[TpubmmkeHHOE 3HAYCHNE BEIMYUHBI U TIOTPEITHOCTH IPUOTHKEHU N
AOCOII0THAs OTPELIHOCTD U3MEPEHUS

OTHOCUTENBHAS TOTPEIIHOCTD U3MEPEHUS

Ao E

Tema 2.2 OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA

1. TIIpeoOpa3oBaHue CyMMBI TPUTOHOMETPUIECKUX (DYHKIIHIA Yepe3 TAHT€HC TTOJIOBUHHOTO
apryMeHTa

2. TlpeobOpa3oBanue BeipaxeHus acost+bsint k Bumy Asin(t+a)

3. IIpeobpa3oBanne CyMMBbl TPUTOHOMETPUIECKUX (PYHKIIMH Yepe3 TAHTCHC IOJIOBUHHOTO
apryMeHTa

Tema 3.1 O65acTh onpeneneHus: U MHOKECTBO 3HAUEHUN: rpaduk (QyHKINH, IOCTPOCHHUE
rpaduKoB QYHKITUH

1. Tlpumepsl HyHKIMOHAIBHBIX 3aBUCUMOCTEH B pealibHBIX MPOIEccax U SBICHUSIX
2. OOnactp onpeneneHus 00paTHON GyHKIIUU
3. OO6nacTp 3HaYeHHUs 00paTHOW (HYHKIUU

Tema 3.4 ccnenoBanue ¢pynkumii. [loctpoenne rpadukos ¢pyHKunm
1. OGpartHble pyHKIMH
2. TI'padux oOpaTHO#H QyHKIIUU
3. MHUccrnenoBanue GpyHKImiA
Tema 3.9 O6paTHbie TpUrOHOMETpUYECKUE QYHKIUU
1. TlpeobpasoBanue BHIpOKEHHH, COIEPKAIIMX OOPATHBIC TPUTOHOMETPHIECKHE QYHKIIMH

2. CpoiicTBa U rpaduky QyHKIHMHA Y = arcsinx,y = arccosx
3. CaoiicTBa u rpaduku QyHKIMHA Yy = arctgx,y = arcctgx

Tema 6.1 Onpeznenenue nepBoodpazHoil. Tpu npaBuiia HAXOXKAECHUS IEPBOOOPA3HBIX.

1. Ompenenenue nepBooOpasHON
2. Tpu npaBuiia HaXOXKICHUS TIEPBOOOPAZHBIX
3. Bebruucienue onpeeneHHOro HHTErpaia

Tema 6.3 Nuterpan. Teopema Hetotona-Jleitoaua
1. ®opmyna Herotona-JleitGuuma
2. Bpluucnenue nyTu, NpoWIeHHOTO TOUYKOM
3. JlnuHa qyrH IUIOCKOM KpUBOM

Tema 6.4 HpI/IMeHCHI/IC HWHTCIrpajia K BBIYUCIICHHUIO q)HSI/II-ICCKI/IX BEJIMYMH U ILIOIIAACH

1. Beruucnenue paboThl CHIIBI
2. Beruuciienue paboThl, IPOU3BOAUMON MTPHU MOTHATHH TPY3a

3. Brmuncnenne cuibl JaBJICHUS KUJKOCTH

Tema 12.1 OcHoBHbIE OHATHS U onipeeneHus. CI0KeHUE U BBIYUTaHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YHUCIIO



1. OcHOBHBIE MOHATHS U ONIPEAEICHUS
2. JlnuHa BekTopa. PaccTosiHue MeX Iy IBYMsI TOUKAMH
3. Yrusl, o0pazyeMble BEKTOPOM C OCSIMHU KOOPIUHAT

Tema 12.2 IIpssmoyroapHas cucreMa KoopAuHar. Pa3noskeHne BeKTopa 1o KOOpIMHATHBIM OCSIM
1. IlpeoGpa3oBaHue MPSIMOYTOJIBHBIX KOOPJIMHAT
2. PaznoxeHue BEKTOpa 10 KOOPAMHATHBIM OCSIM
3. TonspHble KOOPAUHATHI
Tema 12.3 /leiicTBus ¢ BEKTOpaMu, 3aJaHHBIMU KOOPANHAaTaMU
1. [leneHue orpe3ka B JaHHOM OTHOLIEHUU
2. YpaBHeHHE MPSIMOI, MPOXOASAIIECH Yepe3 ABE JaHHBIE TOUKH
3. Ilepeceuenue nByX MpsSMBIX
Tema 12.4 CxanspHoe Npou3BeJCHUE IBYX BEKTOPOB
1. Vcrnoue neprneHauKyISpHOCTU ABYX HPSIMbIX
2. YcioBHe mapaieIbHOCTH IBYX MPSMBIX
3. CxaysipHOE MPOU3BEICHHE ABYX BEKTOPOB

Tema 12.5 YpaBHEHUE OKPYKHOCTH, CHEPHI, TNIOCKOCTH. BekTopHOE ypaBHEHHE MTPSIMOI U
IUIOCKOCTHU

1. YpaBHeHnue npsamoi
2. YpaBHEHHUE IIIOCKOCTH
3. BekTopHoe 3a/1aHu€e NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE

Kpurepun onenuBanus:

/1

Kpurepuu onieHuBaHUs

«5»

«by»

3»

«»

O06béM
paboThI

BBITIOJTHEHHOU

Tema
MTOJTHOCTHIO
packpeita 100%

Tema packpsiTa
Ha 75 - 99%

Tema yacTuyHO
packpbITa HA
50 - 75%

Tema He
packpsITa

Jlornueckas
MMOCJIEIOBATENLHOCTE H
CBSA3aHHOCTD
Marepuana

+

HeznaunrennHo
HapylleHa

Hapyiiena

OtcyrcTByeT

[TonHOTa M3NOXKEHUS
coJiepKaHus

He Brinepxxana

He Brinepxxana

He Beinepxana

CoxpaHeHre OCHOBHOM
UJIeu Yepe3 Bech

pedepar

+

HapyIlIeHO

OtcyrcTBYyeT

Hcnonb3oBanue
JOTIOJTHUTEIILHOM
JauTepaTypsl (pu
IIOCTAaHOBKE ITI0J00HOM
3a/1a4un)

He nocraTouno

He
UCIIOJIb3YETCs

Odopmnenue

Hannune

Hanmnune




OTKJIOHEHUU OTKJIOHEHUN

OTtBeThI HA + + YactuuHoe OTCYyTCTBYIOT

JOITIOJIHUTCIIbHBIC
BOIIPOCHI ITO TEMC

pedepara




@oHJ TECTOBLIX 3aJaHUN
110 AUCLUITIJIINHEC MaTeMaTI/IKa

TecTsl 114 MPOBEPKH OCTATOYHBIX 3HAHUU

Bapuant-1
1.Halinure 3nHauenue BeipakeHus 10 - [%jz -12 %
1) -2;
2) 5;
3)1,5;
4)8

2.Uemy paBHO BBIpaxkeHue Sin’ a -1

1)cos® a;

2) —sin 2 o;

3) -cos® a;

Hig a.

3. Pemnte ypaBHenue X° —3X—4=0. B oTBere yKkaxuTe OONBLIMI U3 KOpHEit
1) 3;

2) 4,

3) -5;

4) -1

4. Haiiiute 3Ha4C€HUS BBIPAKEHUS m
1) 30;

2) 25;

3) 81,

4) 8.

1 2
5. IlpencraBbTe BhIpaKEHUE a° * @° B BUJIE CTETIEHU C OCHOBAHUEM a

1)a?;

2) a;



3 L,
a
4)a’
6. Pemite TpuroHoMerpudeckoe ypaBuerue Sin X =1
1) %+2Hn,neZ;
2) II+IIn,neZ;

3) —37H+Hn,neZ;

4) %+2Hn,neZ

7. quy paBHA [uaroHajib IIPAMOYTOJIBHOI'O ITapaJuICJICIIUIICAa, €CJIN €T0 U3BMCPCHUS PABHBI 3,
11, 57

1) 47 ;
2) V137 ;
3) /88 ;
4) /155

8. Uemy paBeH 00beM MPaBUILHON YETHIPEXYTOIBHON IPU3MBI, €CITH CTOPOHA OCHOBAHUS paBHA
4cM, a BBICOTa OOKOBOM rpaHu 8CM.

1) 156;

2) 38;

3) 144,

4) 128.

9. Uemy paBHa mpoussognas dyuxupn f (X) = x* +5x° +1

1) 4x® +15x?;

2) 3x* +15x;

3) x* +15x?;

4) 12x° +8x>.

10. Pemute ypaBHEHue: Jx+4=4

1) 4,



2) 3;

3) 12;

4) 3.

11. Ha kietuaroit 6ymare ¢ pazmepom kinetku 1X1 n3o00paxen mapaienorpamm.
Haitgure ero miomasusb.

1) 16;

2) 32;

3) 14;

4)9

T

ENENE -
h

[
RN

\
N

X+2

12. Pemure ypaBHeHnwe 3 =9
1)0;
2) 3;
3) 1;

4)3

13. Pemure ypaBuenue log, (x—3) =1
1) -4;

2) 2;

3) 3;

4) 6

N 2442
14. HalinuTe 3Ha4€HNs BBIPAXKECHUS W

1) 4,

2) 8;



3) 2;

41

15. Haiinure 3HaueHus BeIpaxeHus 2 '°% 1
1) 10;

2) 4,

3) 8;

40

Bapuant-2

2
1.Haitnure 3HaueHue BeipaxkeHus 12 - (%) -5. 1

1) -4;

1
2) - =,
)73

3)1,6;

4) 0

2.Yemy paBHO BBIpakeHHe c0S> o -1
1sin’a;

2)tg a

3) -cos’ «a;

4) —sin 2 o ;

3. Pemure ypaBHenue X° —3x—10 =0. B oTBeTe ykaxure 60JIbIINIA U3 KOpHEil
nT;

2) -8;

3) -10;

4) 5

4. Haitnute 3Ha4€HUs BBIPAKECHUS m

1)0,3;



2) 0,03;
3) 0,027;
4) 3.

1 6
5. HpC,I[CTaBBTC BBIPAXKCHHUE a S.a%B BUJC CTCIICHU C OCHOBAHUEM a

1) a;

7
5

2) ab;

3) L.
a

4) a°

6. Pemnre TpuroHoMeTpHYecKoe ypaBHeHue cosx =0
1) E+2Hn,neZ;

2
2) II+2lIn,n e Z;

3) %+Hn,neZ;

4) 1 +IIn,neZ
6
7. Yemy paBHa AuaroHajb MPsSMOYTOJILHOTO MapajuielienuIieia €CIi ero U3MepeHus paBHa 2, 4,
5cm.?
1) 40;
2) 11;
3) V/32;

4) \/45

8. Uemy paBeH 00BbeM MPaBUILHON YETHIPEXYTOIBHON IPU3MBI, €CITH CTOPOHA OCHOBAHHMS paBHA
6 cM, a BBICOTa OOKOBOM TpaHU 5 CM.

1) 180;

2) 381,

3) 122;

4) 197.

9. Yemy paBHa nponssonas Gynximn f(X) = x* +2x° + 4



1) x*+x;

2) 3x* +10x*;

3) x* +4x3;

4) 24x° +18x°.

10. Pemute ypaBHEHue: Jx+5=2
1) 3;

2) 2;

3) 4;

4) -1.

11. HaliguTe muiomaas OpsMOYTOJIbHOTO TPEYTOJIbHUKA, €CJIM €r0 KaTEThl PaBHBI 8, 6 cM
1) 14,

2) 25;

3) 24,

4) 13

X+3

12. Pemure ypaBHeHue 2 =8
1)1,
2) -2;
3) 0;

4)3

13. Pemure ypaBuenue log, (X +5) =1
1) 2;
2) -3;
3) 4;

1

4) =

) 2

14. HaiinuTe 3Ha4eHMsI BBIPAKEHUS

1) 4,



2) 2;
3)9;
4)3

o | 2
15. Haiimure 3HaueHns BeIpaxeHns 3 0% %

1) 20;
2) 3;
37,

4)0

BapuanTt-3

1y 1Y
1.Halinute 3HaueHHUE BBIPAKECHUS § - (EJ —-4. (—J

2
1) -3;
2) 1;
3) 4;

4)0

2.Uemy paBHO BhIpaxkeHue 2-c0S° ¢ - sin’ o ;
D

2) 2;

3) 0;

4)-1;

3. Pemmre ypaBHenue X° +14X+49 =0.

1) §;

2)-T,

3) -4,

4)1

4. Haitnure 3Hauenus Boipakenus 3/0,008 -1000



1)0,3;
2) 0,03;
3) 0,027;
4) 2.

7 2
5. HpC,I[CTaBBTe BBIPAXKCHHUE a $:a®B BHUJIC CTCIICHU C OCHOBAHUEM a

5
1) a®;

2) a*;

6. Pemnte TPUTOHOMETPUYECKOE ypaBHEHHE cosx =1
1) % +IIn,neZ;
2) 2IIn,neZ;

3) %+Hn,neZ;

4) %+2Hn,neZ

7. Uemy paBeH 00bEM NMPSAMOYTOJIBHOTO MapalljiesienuIesia, eclid ero M3MepeHus paBHa 2, 5, 6
cMm.?

1) 48 ca®;

2) 33cn®;

3) 60 ca’;

4) 56 cu®

8. Uemy paBHa auaroHaib Kyda eciu ero peopo paBHo 3 cm?
1) 2/3;

2)35:



3) 12;
4)34/3.

9. Yemy paBHa npoussonas Gyuxuun f (X) = 3x° + 4x
1)6x+4;

2) x* +2x;

3) x+x°;

4) 4x+8x°.

10. Pemute ypaBHEHuUeE: Jx-4-=1
1)1,
2) 5;
37,

4) 10.

11. Yemy paBHa muomaab NpsMOYroJbHOTO TPEYTOJbHUKA C KaTETaMH 3 ¢M, 4 cM
1) 6;

2) 10;

3)7;

4) 23

12. Pemure ypasuenue 4 >*"'=16

1) 0,2;

2) -1;

3) 0,5;

4) 6

13. Pemute ypaBuenue log, (x—1) =1
1) 5;

2) 8;



3) 10;

4)6

14. HalinuTe 3HAYEHUS BHIPAKEHHS %
1) 10;

2) 8;

3) 6;

4) 12

15. Haiiaure 3HaueHus BbIpaxeHus 4 '°%°
1) 0;

2) 16;

3) 5;

4)7

BapuanTt-4

1.HaiiguTe 3HaUeHUE BRIPAXKCHUS 0,2%.250-0,21:0,3
1) -3;

2) 1,7,

3) 4

4) 0

2.Yemy paBHO BbIpaxkeHHe 3c0S’ ¢ +3sin’ « ;
1)-2;
2) 4,
3) 3;

4) 1;

3. Pemmre ypaBuenue 4 X° +4Xx+1=0.



1) -2;

1
2)-—;
)2

4
3 -
)5

4) -1

4. HaiinuTe 3HaUY€HUS BBIPAXKECHUS 36427
1) 8;

2) 22;

3) 12;

4) 15.

1 4
5. Hpe,I[CTaBBTe BBIPAXKXCHUC 8 .a 3 B BUJIC€ CTCIICHHU C OCHOBAHUEM a

7
1) a®;
2) a°;

3) L.
a

5
2

4) a
6. Pemute TpuroHoMerpuyeckoe ypaBHeHue Sin X = -1
1) IIn,ne Z;

2) -2l1+IIn,ne Z;

3) _%+2Hn,nez;

4) %+2Hn,neZ

7. Uemy paBeH 00beM KyOa eciu ero pedpo paBHO 5 cM.?



1) 88 cai®;

2) 125cm®;

3) 126 cu’;

4) 300 cm®

8. Uemy paBeH 00bEeM MPSAMOYTOIBHOTO MapauIeNIeNUIe/Ia, €ClI ero n3MepeHus pasHsl 1,4,67
1) 21,

2) 56;

3) 34,

4) 24

9. Yemy paBHa niponssoanas Gpynkmmn f (X) = 4x° +2x’ —100
1)2x+4;

2) x* +6x°;

3) 3x+5x°;

4) 20x* +14x°.

10. Pemiute ypaBHEHHUE: Ix+7=2
1)0;
2) 4,
3) -3;
4) -5.

11. Yemy paBHa muioniaab OpsiMOYTOJIBHOTO TPEYTOJIBHUKA, €CIIN €ro KaTeT paBeH 6 CM U
runotenysa 10 cm.

1) 48;
2) 24;
3) 32;

4) 16

12. Pemure ypasnenue 5¥?=25



1) 2;

1
2) ——;
)3

3) —;

w| N

1
4) 1=
)13

13. Pemure ypaBuenue log, (2x+1) =2
1)-1;

2) 4

3) 12;

4) -4

i T
J0.2

14. Haitnute 3Ha4eHUs BbIPAXKECHUS
1) 11;

2) 18;

37

4) 4

15. Haiiymte 3HauenHus BeIpaxeHns 5 '°%’
nT,

2) 3;

3) 10;

4) 8

Bapuant-5

1.HaiiguTe 3HaueHUE BBIpAXKEHUS 01°-110-016:0,2
1) -0,69;
2) 1,8;

3) 0,04;



4)0,25

2.Yemy paBHO BbIpaxkeHue 4c0s’ o +4sin’ a ;

1) 8;
2) 4,
37,

4) 0;

3. Pemure ypaBuenue X° —16x+64=0.
1)-2.7;

1
2)-—;
)2

3) §;
4)-15

4. HaiinuTe 3HaU€HUS BbIPAXKEHUS 41681
1) 18;

2) 220;

3) 122;

4) 6.

NG|

2
5. HpCI[CTaBBTC BBIPAKCHUC (asj B BUJC CTCIICHU C OCHOBAHUECM a

!
1) a5;

2) a°;

6. Pemnre Tpuronomerpudeckoe ypapuenue sin X =0



1) IIn,neZ;

2) -II+IIn,neZ;

3) _%Jrl'[n,n e”Z,

4) %+2Hn,nez

7. Yemy paBeH 00beM KyOa eciiu ero pedpo paBHO 6 cMm.?

1) 156 ca®;

2) 128 ca®;

3) 343 cu®;

4) 216 cr®

8. Uemy paBeH 00BeM MPSIMOYTOJIBHOTO MapajuIeNeNuIeia, eClid ero u3MepeHus paBusl 2,4,5?7
1) 29;

2) 40;

3) 56;

4) 48

9. Yemy paBHa nponssojnas dpyukumn f (X) = 2x° +15x* + 23
1) 2x°® +15;

2) 16 x” +30x;

3) 23x +15x";

4) x' +4x°.

10. Pemiute ypaBHEHHE: Jx+9=6

1) 10;

2) 14;

3) 27;

4) 15.



11. Yemy paBHa mioniagp NpsMOYTroJbHOTO TPEYTOJIbHHUKA, €CJIU €ro KaTeT paBeH 3 CM U
TUIIOTEHY3a 5 CM.

1) 8;

2) 12;

3) 2;

4) 6

12. Pemire ypasHenue 5 =125
1) 6;

1
2) =;
) 3

3) 4
4)1
13. Pemnte ypaBuenue log, (5x—1) =2
11,
2) 5;
3) 2;

4) -314. Haiinure 3HaYCHUS BHIPOKEHHS %
1) 1,

2) 0,4,

3)3;

4)0,1

1

15. HaiiguTe 3HaueHus1 BEIpaKeHUs 6 ar
1) 0,25;

2) 30;

3) 0,75;

4)1

9TajI0H 0TBETOB 0 MaTeMaTHKe:

'B

(1 ]2 [3 [4 |5 |6 |7 |8 9 J10 [11 [12 [13 |14

| 15




1B |1 |3 2 1 2 1 4 4 1 3 1 1 4 1 1
2B |2 |4 4 1 2 3 4 1 2 4 3 3 2 4 1
3B (4 |1 2 4 1 2 3 4 1 2 1 3 1 4 3
4B |2 |3 2 3 3 3 2 4 4 3 2 4 2 3 1
5B |1 |2 3 4 3 1 4 2 2 3 4 4 1 1 1

Kpurepuu onenku:

«5» - 90 — 100% npaBUIBHBIX OTBETOB;

«4» - 70 — 89% mpaBUIIBHBIX OTBETOB;

«3» - 50 — 69% npaBUIBHBIX OTBETOB;

«2» - menee 50% npaBUIBHBIX OTBETOB.

Kputepuu onieHKH peaCcTaBICHHbBIX TECTOBBIX 33aHUI:
«5» - 14 — 15 npaBUIIBHBIX OTBETOB;

«4» - 10 — 13 mpaBUIIBHBIX OTBETOB;

«3» -8 — 9 mpaBUIBHBIX OTBETOB,;

«2» - MeHee 8 IIpaBUJIbHBIX OTBCTOB.




TeMbl HHAUBUAYAJBbHBIX IIPOCKTOB
10 JUCHUITIINHE MaremaTuka

Pelienue nokaszarenbHbIX HEPABEHCTB

Pemenre mpocTelnx TPUrOHOMETPUUYECKUX YPAaBHEHUM

[Ipou3sBogHas cTENEHU.

Pemenue nokaszarenbHbIX YpaBHEHUN

Pemenne npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB

IIponsBonHas KOpHSI.

[IpeoOpa3zoBanue rpadukoB HyHKIUH

DKOJIOTUS U MaTeMaTHKa.

DneMEeHTHI HICTOPU3Ma B (POPMUPOBAHUH U OIIPEACIICHUA MaTeMaTHIECKON

TEPMUHOJIOTHH.

10.DO51eMeHThI ICUXOJIOTHU B MaTEMaTHKE

11.Pemmenue cucteM JUHEHHBIX YPABHEHHM C TOMOIIIBIO OTpEIeUTeNeh

12.Pemenue cucteM ypaBHeHui metoom Kpamepa, merogom ["aycca,
MaTPUYHBIM CITIOCOOOM.

13. CBoeoOpa3re TOMOJIOrHIECKUX MO/Ieiel B TEOPUHU U TTPAKTHKE

14.CBs13b MaTeMaTUKU U XUMHUH B IPUPOJTHBIX MHOTOTPaHHUKAX-KpHUCTAIIIIaX

15. CummeTpust MHOTOTPAaHHUKOB U CBOMCTBA KPUCTAJUIOB

16. Ilcuxomorus u reomMeTpus

17. ITymkuH B 3epKajie MaTEMATUKH

18.IIpumeHeHre MPOU3BOTHON K UCCIEAOBAHUIO (DYHKITHIMA

19.Crioco0b! penieHnst HeCTaHIaPTHBIX TPUTOHOMETPUUYECKUX YPaBHCHUI

20. CrapuHHas pyccKas cucTeMa Mep

21. CrapyHHBIE €IMHUIIBI JUTHHBI B TTOCIOBHIIAX U TTOTOBOPKaX

22. CtapuHHBIC 33/1a4d Ha IpoOH

23.Crioco0blI perieHus CUCTEM JIMHEWHBIX YpaBHEHUN

24. TanHCTBEHHAs YHEPTETHKA TUPaAMU]L

25.[IpuMeHeHre MaTeMaTUueCcKOro arrapara JJis pelieHus 3a1a4 1no Gusnke

26. [Tpu3Haku moao0ust TPEyroJIbHIUKOB

27. Ilpumenenue rpaduueckux METOA0B MPHU PEIICHUH TEKCTOBBIX 337124

28. IIponopiuu. 3HaueHUE 30JI0TOTO CEUCHHMSI ITIs1 TPUPOIBI, APXUTEKTYPHI,
HCKYCCTBA

29. IIporeHTHI 1 KpeIuT

30. PaccrosiHue Mexay 3aMedaTelIbHBIMU TOYKAMH B TPEYTOJIbHUKE

31. CuMmMeTpust - OCHOBOIIOJIATaONIUNA MPUHIIUIT YCTPOUCTBA MUpPa

32. CriocoObl perieHus 3a1a4 Ha IBUKEHUE TeT

33. TaiiHbI 30JI0TOTO CEYEHUS

34. Cdepa u map

35. CosBe3nus u Mudbl. CexkpeThl 3B€3HOTO Heba

36. Cry4aiiHple BETUYHHBI BOKPYT HAC U UX YHCIIOBBIC XapaKTEPUCTHKU

CoNoORrWDE

1. Kpurepum onleHMBAHUSA:
Oyenxa « Omauunoy.



— paboTa HOCUT MPAKTHYECKUI  XapakTep, COAEPKUT IPAMOTHO
U3JI0’)KEHHYIO TEOPETUUECKYIO 0asy, XapaKTepU3yeTcs JIOTUYHBIM,
HOCJIEI0BATEIbHBIM H3JI0)KEHUEM MaTepHalia ¢ COOTBETCTBYIOIIMMU BBIBOJAMHU U
00OCHOBaHHBIMHU IPETIOKEHUSIMU;

— Tpu 3ammTe paboThl 00yYaromMiics MOKa3bIBaeT JOCTATOYHO IITyOOKHe
3HAHMS BOIPOCOB TEMBI, CBOOOIHO ONEPUPYET JaHHBIMH HCCIIEJOBAHUSMHU, BHOCUT
00OCHOBaHHBIE TPEAJIOKEHUSI, BO BPEMS BBICTYIUICHUS HWCIOJB3YEeT HAIJISIIHBIC
nocobust (TabNuIbl, CXeMbl, TpaduKH, AIEKTPOHHBIE MPE3CHTAUUU U T.1.) WIU
pa3laTOYHbIA MaTEpHal, JIETKO OTBEYAET HA MIOCTABIECHHBIE BOIPOCHI.

Oyenxa «Xopouioy:

— HOCHT TMPAKTUYECKUM XapakTep, COAECPKUT TPaAaMOTHO H3JI0KECHHYIO
TEOPETUUYECKYI0 0a3y, XapakTepusyercs TOCIeOBATEIbHBIM  H3JI0KEHHUEM
Marepuajia ¢ COOTBETCTBYIOIIMMHU  BBIBOJIaMHM, OJHAKO C HE BIIOJIHE
000CHOBAHHBIMU TIPEAJIOKEHUSIMU;

— Mpu 3amuTe OOYyYaIOIMICS TMOKAa3bIBA€T 3HAHUSI BOIMPOCOB TEMBI,
omnepupyeT JaHHBIMU HCCJIEOBaHUS, BHOCHUT MPEIJIOXKEHUS, BO BpeMs
BBICTYIUICHUS HCIIOJNB3YeT HArjsiHble IMocoOus (TaOiuilbl, CXeMbl, Tpadukw,
AJIEKTPOHHBIE TPE3CHTAIMU W T.J.) WM Pa3aTOUYHbIA MaTepuai, 0e3 0COOBIX
3aTPYJHEHUI OTBEYAET HA TIOCTABJICHHBIE BOIIPOCHI.

Oyenka « Yoosnemeopumenvhoy:

— HOCUT TPAKTUYECKUN XapakTep, COIEPKUT TEOpEeTHUECKylo 0a3sy,
O0aszupyercsd Ha MPAKTHUYECKOM Marepuane, HO OTJIMYAeTCS MOBEPXHOCTHBIM
aHAJIM30M M HEJOCTATOYHO KPUTUYECKUM pa3z0opoM, B HEW MPOCMATPUBAETCS
HEIOCJIEI0OBATEIbHOCTh M3JIOKEHUSI MaTepHalia, NpeaCcTaBlIeHbl HEOOOCHOBAHHbIE
MPEIOKEHHUS;

— UMEIOTCS 3aMeYaHusl N0 COJAEPKaHUI0 pabOThl U OPOPMIIEHUIO;

— Tpu 3aumTe OOYYaIOLIUICS TPOSIBISIET HEYBEPEHHOCTh, IOKa3bIBAET
cinaboe 3HaAaHUE BOMPOCOB TEMBI, HE JAET MOJIHOTO, apryMEHTUPOBAHHOIO OTBETA
HAa 3aJIaHHbIE BOPOCHI.

Oyenxa «HeyooenemeopumenbHoy'

— HHIMBUAYAJIbHBIA MPOEKT HE 3aBEPIICH;
— K 3aIuTe o0yJaroluiicss He JOIyCKaeTcCsl.
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