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KomIutekT 3a1aHUil K SK3aMEHY

10 JUCHUITIINHE «MaremaTuka»

1 Bapuanr

(x+1)(2x-5) <0

1. Peminte HEpaBEHCTBO
2. Pemure ypaBHenue 10 - 571 + 5%+ = 7

3. Pemnre ypaBHEHHE 2C0S (g — x) =42
4. Haitnure npu x=— % 3HAYEeHHE MPOM3BOAHON GyHkuu f(x) = tgx — 2sinx

5. Haiinure momans Gurypsl, OrpaHH4€HHOM OCBhIO abCLCC U rpapuKoM QyHKIHUN
f(x) = 2x — x?

6. Haiigute mnomaab MOJHOW MOBEPXHOCTH Teja, MOIYYSHHOTO TMPH BpPAIECHUH
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA C KATETaMH 3 CM. U 4CM. BOKPYT OOJIBILIEro KaTeTa.
7. BricoTa npaBWJIbHOM IECTUYTOIBHON MUpamMuAbl paBHa 12 cM., a 00KoBoe pedpo
— 13 cm. Haiigute miiomaab 60KOBOI MOBEPXHOCTH MUPAMU/IBI.

8. Pemure HepaBeHCTBO l0g,(x% + 2x — 8) < 2

9. Haiiute Touku MEUEEMYMa QYHKIMH y = v3c0s2x — sin2x + 2v/3x — 3

10. Pemmnre ypaBHenue 2sin’x — 3sinx +1 =0

2 Bapuaunrt

8x%—2x-2
1. PemuTe HEpaBEeHCTBO — = 0

2. Pemmre ypaBuenwue log,3 — log,(2 — 3x) = 2 —log,(4 — 3x)
3. Pemmte ypaBHenue 3tg2x — /3 =0
4, Haiigute Touku skcrpeMyma Gynxmunf (x) = 3x* — 4x3 + 2
5. Haiinure momans Gurypsl, OrpaHMuE€HHOMN OChI0 abciuce U rpa@ukoM QPyHKITUN
f(x) = —x% + 5x
6. Haiinure oObeM Tena, TOMYyYEHHOTO TMPH BpAIIEHUH MPSIMOYTOIHLHOTO
TpeyroJbHHKa ¢ TUnoTeHys3oi 10 ¢cM u octpeiM yriuom B 30° Bokpyr MeHbIIero
KarerTa.
7. B nmpaBWJIbHOM YETHIPEXYTOJIBHON MUpaMujie anopema o0pa3yeT ¢ MIOCKOCTHIO
ocHoanus yron 30°. CropoHa ocHoBaHMs mupamuibl paBHa 12 cm. Haiigure
IUIONIA](b TOBEPXHOCTH MUPAMUBI.
8. Pemure HepaBeHcTso logi(x? — 6x + 8) = —1

3

9. Haiiute Touku MuEMMYMa QyHKIMHK y = 2v/3cosx + 2sinx — 2x + 1
10. Pemmre ypaBHeHue 2cosx + 6sinx — 6 = 0



1. Kpurepum oneHUBaHUA:

OneHka «OTJIUYHO» BBICTABIICTCA CTYJIEHTY, €CIM BEPHO M IpPaBUIbHO 0€3
MIOMapOK C MOJHBIM 000CHOBAaHUEM PELICHHSI BBITOIHEHBI 9-10 3a1aHuid.

OrneHKa «XOpOoI0» BBICTABIAETCS CTYACHTY, €CIM BEPHO U MPABUIBLHO C CChUIKAMU
Ha UCIOJIb3yeMble (DOPMYJIbI BHIIOIHEHBI 7-8 3a1aHMi

OneHkKa «yA0BJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CJIM BEPHO U MPABUIBHO
pemieHo 5-6 3a1aHnii, BO3MOXHBI HEKOTOPBIE UCIIPABIEHUS IPH PELICHUU.

OleHKa «HEYJIOBJIIETBOPUTEIBHO» BBICTABISAETCS CTYJCHTY, €CJIM HEBEPHO
BBIIIOJIHEHBI O0Jiee 5 3aJaHu.



Bonpocs! a1 codeceoBaHust

10 AUCHUIIIINHE « MaremaTuka»

Tema 1.2 Pemienne TuHeHHbIX YPABHEHUI H HEPABEHCTB
1. Kakoe ypaBHEHHE Ha3bIBAETCS TMHEWHBIM

2. YTo Ha3bIBaETCS KOPHEM YpaBHEHUS

3. Kakue ypaBHeHMsI Ha3bIBAIOTCS PaBHOCUIIbHBIMU

4. Yto Ha3pIBaeTCA PEIICHUEM HEPABEHCTBA

5. Kakue HepaBeHCTBa Ha3bIBAIOTCSA PABHOCUIBHBIMU

6. [lepeuncnuTb OCHOBHBIE CBOWCTBA HEPABEHCTB

Tema 1.3 Pemienue KBagpaTuYHbIX YPABHCHUI U CUCTEM YPaBHEHMH
1. Kakoe ypaBHEeHHE Ha3bIBAECTCS KBAaIPATHBIM

2. PetieHue KBaJpaTHBIX YpaBHEHUN

3. Henonuele kBajipaTHbIE YPAaBHEHUS U METO/bI UX PELLICHUS

4. PerieHue CUCTEM ypaBHEHUM.

Tema 1.4 Pemienue KBagpaTuYHbIX HEPABEHCTB

1. Kakoil mpomMeXyTOK sIBJIIETCS pelieHueM HepaBeHcTBa, ecinu D < 0,a > 0
2. Kakoii mpoMexyTOK SIBISIETCS perieHneM HepaBeHcTBa, ecmn D < 0,a < 0
3. Kakoit mpoMeXyTOK sIBJIsIETCS peliieHreM HepaBeHcTBa, ecnu D > 0,a > 0
4. Kakoli mpoMEeKyTOK SIBJISIETCS PEIIEHHEM HepaBeHcTBa, eciu D > 0,a < 0
5. Kakolt mpoMeXyTOK sIBJIsIETCS pellieHneM HepaBeHeTBa, ecnu D = 0,a < 0
6. Kakoit mpoMeXyTOK sIBJIsIETCS pelieHreM HepaBeHcTBa, ecnu D = 0,a > 0

Tema 2.10 IIpocreiiniue TPUroHOMETPHYECKHE HEPABEHCTBA

1. Pemmenue TpUroHOMETPUYECKUX HEPABEHCTB BUA Sinx > a, sinx < a
2. Permennie TpUrOHOMETPUUYECKUX HEPABEHCTB BUAA COSX > @, COSX < A
3. Permienue TpuroHoMeTpUUYECKUX HEPABEHCTB BUIA tgx > a,tgx < a

Tema 5.8 [IpaBuiia BoIYUCIeHUS TPOU3BOIHBIX

1. ITpousBoaHas anredpandeckor CyMMBbI (PYHKITHI

2. [Ipon3BoHas mpousBeAeHUS ABYX (DyHKITHIA

3. [Ipou3BoHast mpoU3BEACHUS TOCTOSHHOM Ha (YHKIUIO

4. TIpon3BojiHasA YaCTHOTO

5. [IpousBogHas cTeneHHON QyHKIUN

6. Uemy paBHBI MPOM3BOAHBIE OT GyHKIUi: f(X)=x>+2x"+4, f(x)=2x"+x*+10 ’



XZ

X —

f(x)=§+x—i+g f(x):§+x—23+g f(X) = 2% + 4x° f(x):x(x+1)’f(x):

Tema 5.9 IlpousBoaHble TPUTOHOMETPHYECKUX (PYyHKIMTA

1. Yemy paBHa npou3BOHAsA OT PYHKUUU Sinx

2. YeMy paBHa pOU3BOAHAS OT QYHKIIUH COSX

3. UeMy paBHa pou3BOAHAas OT GYHKIMH tgx

4. Yemy paBHa pou3BOAHAS OT PyHKIIUU Cctgx

5. YUemy paBHBI IPOU3BOHBIC OT GyHKIMMA: f(X) = cos5x’ f(x)= tg4x’ f () =sin 8x

Tema 5.10 Beruuciaenue npou3BOAHOM CJI0KHOM PYHKIUH

1. ®opmyiia MpOU3BOJHOM CIOKHON DYHKIIMH

1
2. Yemy paBHbl npom3BoaHble oT (yHkuuii: f(X) =ECOSE, f(x) = (8x + 4)5,

fx) =

2
(3—4x)3’

Tema 5.19 O6mas cxema ucciaeroBaHusi pyHKuuu

1. O6nactb onpenenenus QyHKIIUU

2. JlaTh onpeeneHne YeTHOM 1 HeUeTHON (QyHKITUN

3. Kak naiitu Touku nepeceueHus rpaduka ¢ ocsiMiu KOOpAUHAT

4. Kak HaliTU TPOMEXKYTKH BO3pACTaHUS U YOBIBaHUS (QYHKIIUN

5. Kakne TOUYKM Ha3bIBAIOTCA TOYKAMHU DJKCTPEMyMa, TOYKAMH MaKCHUMyMa |
MUHHAMYMa.

Tema 7.3 Pemenue JiorapudpMuvdecKux ypaBHeHH I

1. Jlath onpenenenue jgorapudpma

2. OcHOBHBIE CBOMCTBA Jlorapudma

3. Kakoit Bug umeeT npocreiimiee torapudMuueckoe ypaBHEHHE
4. Kak nHaxonurcs O.[1.3.1715 norapudmudeckoro ypaBHeHuUs

5. Uemy paBeH KOpeHb ypaBHeHUs: logsx = 2,logg,x = —1,logex = —%, lgx = 2.

Tema 7.4 Pemenue jiorapugMuvecKux HePaBeHCTB

1. Jlath onpenenenue gorapudpma

2. OcHOBHBIE CBOMCTBA Jiorapudma

3. Kakoii Bug uMeet npocreiiiee JorapupmMudeckoe HepaBeHCTBO
4. ANropuTM pelieHust TorapuPMUUecKuX HEPABEHCTB
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5. Haiitn mMHOXecTBa pemieHuil HepaBeHcTBa logsx > 2,loggsx < —1,logg,x >
—1,lgx > 2.

Tema 7.5 Pemienne moxkazarejbHbIX YPABHCHUH

1. Kakoe ypaBHEHHE Ha3bIBaCTCs ITOKA3aTEIIBHBIM

2. PacckazaTh 0 MeTO1aX pelIeHus OKa3aTeIbHBIX YPaBHEHHUM:

- Cnnoco0 ypaBHHBaHUSI OCHOBAHHU;

- JlorapudmupoBanue o0enx uYacTeil ypaBHEHUsA. I[IpuMeHEHHE OCHOBHOTO
Jorapu(pMUUECKOTO TOXKIECTBA,;

- [IpeoOpa3oBanme K KBaApaTHOMY YPaBHEHHUIO;

- Crioco0 rpynmupoBKH.

X
3.UeMy paBeH KOpEHb YpaBHCHHS: ¥ =32,3* =81, G) =16, 5* =
X
625, (3) ==

27
Tema 7.6 Pemienune noxka3zarejibHbIX HEPAaBEHCTB

1. Kakoe HCPAaBCHCTBO HA3bBIBACTCA ITOKA3aTCIIbHBIM
2. Ha xakom cBo¥cTBe q)YHKI_[I/II/I OCHOBAHO PCHICHHUC IIOKA3aTCJIbHOI'O HCPABCHCTBA

o o 1 1\*

3. Haiitu MHo’xecTBa perrenuii HepaBeHcTBa0,2* < £,3x <27, (5) <8, 5>
1nN\* 1

25, (—) <2
3 9

Tema 7.7 Pemienue cucreM ypaBHEHU

1. Kakas cucrema Ha3bIBa€TCs COBMECTHOM

2. Kakas cucrteMa Ha3bIBaeTCsl ONpPEIeICHHON

3. Kakue cucreMbl Ha3bIBalOTCSA PaBHOCUIIbHBIMU

4. Kak, He pelias CHCTEMbl MOXKHO OMPENIETUTh YHCIIO €€ pelIeHUu

1. Kpurepnu onleHUBaHUS

OHeHKy «OTJIMYHO» CTYJACHT OJIy4aeT, CCIIH.
— IMIOJIHO M3JIaracTt MaTtcpual, JacT MPaBUIbHOC OIIPECACICHUC OCHOBHLBIX HOHHTHﬁ;

- 06Hapy>1<HBaeT IIOHUMAHHUC MaTCpHuajia, MOKCT 000CHOBAaTh CBOU CYXKICHUA,
IPUMCHUTDH 3HAHUS HaA ITPAKTHUKEC, IIPUBCCTU HGO6XOJIHMBI€ IIPHUMCEPEI;

— IMPaBUJIBHO OTBCYACT HA AOIOJHHUTCIILHBIC BOIIPOCHI MPCIIoAaBaTCIIA, UMCIOIIHEC
[CJIBIO BBISICHUTL CTCIICHDb ITIOHUMAHUA CTYACHTOM NJAHHOI'O MaTCpualia.

OneHKyY «XOpOIL0» CTYAEHT MOIy4aeT, eCllu:

6



— JIONyCKaeT HECYUIECTBEHHbIE OLTUOKH MPU OTBETE;

— MOXKET IPUMEHUTD 3HaHUS Ha MPAKTUKE, IPUBECTH HEOOXOIUMBIE IPUMEPHI;

— MPaBWJIBHO OTBEYAET HA JIONOJIHUTEIbHBIE BOIPOCHI IPENOABATENS, UMEIOINE
LEJIbIO BBIICHUTB CTENEHb IOHUMAaHMSI CTYIEHTOM JJAaHHOTO MaTepuala.

OLIEHKY «yJOBJIETBOPUTEILHO» CTYJICHT MOTYy4aeT, €CIIH:

— MU3JaraeT MaTepuajg HEJOCTATOYHO TMOJHO, JIOMYCKAET HETOYHOCTH B
OTIPEICTICHUH TOHATUNA WU GOPMYITUPOBKE MPABUII;

— 3aTpyAHSETCA NMPU OTBETAX HA BOMPOCHI MPEMO1aBaTeNsl.

OLeHKy «HEYIOBIETBOPUTEIIBHO» CTYIEHT MOJy4aeT, €CIIH:

— CTYJIEHT HMEEeT pa3pOo3HEHHbIE, OECCUCTEMHBbIC 3HAHMs, HE YMEET BBIICIATH
[JIABHOE U BTOPOCTENEHHOE, JOMYyCKAaeT OLIMOKM B OIpEAeTeHUE MOHITHMH,
UCKaXaeT UX CMBICI, OECIIOPSAIOUHO M HEYBEPEHHO M3J1araeT MaTepuas, HE MOXKET
IIPUMEHSTh 3HAHUS Uil PELICHUS NPAKTUYECKUX 3a/1ad; 3a ITOJHOE HE3HaHWE U
HEIMOHMMaHUE y4eOHOro MaTepHalia Uik OTKa3 OTBEYATh.



KommuiekT 3a1aHuii 1Ji KOHTPOJIbLHOMPa0OThI
10 AUCHUIIIINHE «MareMaTuka»

Tema 1.5 @yHkumu: JJuHeliHAsL, 00paTHAS NPONOPUUOHAIBLHOCTD. IlocTpoeHue
KBAaJIPATUYHOU (PYHKIMU
1 Bapuaunr
1. 3anumure 4nuciIo B CTAaHIAPTHOM BHIE:
a) 730000000; 6) 0,0000025; B) 0,24 *1073; r) 75,2*10%,
2. IlpencraBpTe OOBIKHOBEHHYIO IPOOh B BUJIE JECATHUHOM MEPUOIUIECKON APOOH:
13, 35
a) 157 g) 111°
3. O6paTuTe YuCThIC NEPUOANYECKUE AECITUYHBIE APOOU B OOBIKHOBEHHbIE:
a) 0,(42); 6) 0,(513).
4. Haiinure 3HaueHue qpoou:

12,8:0,64+ 3,05:0,05
8g :1ﬂ -1
3 9

5. Pemure xBagpaTHOE ypaBHEHHUE:
a) x>—x=0;0) x>-5=0; B) x> +9x+20=0
6. Pemmnte cucteMy ypaBHEHU:

5x -2y =17,
{3x +4y =25
7. PemmTe KkBaApaTHOE HEPABEHCTBO:
x? —8x—20<0
8. ITocTpoiiTe rpaduku GyHKIIUNA:
a)y = 3x+4;06) y=-x>+2x + 3

2 Bapuanr
1. 3anuimTe YuCiIO B CTAHIAPTHOM BUJIE:

a) 37000000; 6) 0,00000052; B) 0,42*10%; r) 52,7*10°.

2. [IpencraBbTe OOBIKHOBEHHYIO IPOOH B BUJIE NIECSITHUHON MEPUOANIECKON JPOOH:
3. 95

a) 117 g) 333

3. OGparuTe YUCThIE MEPUOAUUECKHUE NECITUUHBIE IPOOU B OOBIKHOBEHHBIE:

a) 0,(72); 6) 0,(918).

4, HaliquTe 3Ha4YeHUE APOOH:

203,4:9—(5,39—7,39)

3,7 1

14 9

W |



5.PemmTe KBaJapaTHOE ypaBHEHUE:
a)x2-2=0; 6) x2—3x =0; B)2x> —3x+8=0
6.PemmTe cucteMy ypaBHEHHIA:
2x +3y =13,
{

oX-y=17
7. Pemmte kBajipaTHOE HEPABEHCTBO:
—3x*+5x+2>0
8. IToctpoiiTe rpaduku GhyHKIUH
a)y=5—4x;6)y=x2-6x+5

Tema 2.12 Pemienne ynpa:kHeHuii mo reme: «OCHOBbI TPUTOHOMETPHUM

1 Bapuant
Obsa3amenbHas 4acmo.
Al.Haitnute 3Hauenue Beipakenusi: 2sin30°+ 6¢os60°- 3ctg30° + 9 tg30°

A2. Yrpoctute, UCnonb3ys (popMyabl TPUBEICHUS:
cos (m— a)-cos (2m — a) + COS % o

A3 BrlpasuTe B paguaHHoOl Mepe BenndauHbl yrios 64°; 160°,
ST 1
— 2=
A4.BrlpaszuTe B IpalyCHON Mepe BeaMuuHbl yroB &, 6
AS. Onpenenute 3HaK BeipaxeHus: sinl 10°-cos 110°
A6.Ilo 3amaHHOMY 3HAYE€HHUIO TPUTOHOMETPUYECKOW  (YHKIINH,

3HayeHue COS a, Ctg o, ecnm Sina=0,8 u 2 <o<m.

A7. Beraucnure: arcsin 0 + arctg*f—i
Hononnumenvhule 3adanusi.
1. Pemmurte HepaBeHCTBA:

! 032y < 2
a) sinx> <; 0) :
2. Pemmte ypaBHeHue; Sin?x + COS X = — COS? X.
3. Pemute ypasuenue: 4C0s*X — 8cosx + 3 = 0.

2 BapuaHt
Obsazamenvhas 4yacme.

A1.HaiinuTe 3naueHue BeipaxeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45

A2. Yapoctute, UCONb3ys (OpMyYJIbl IPUBEICHHUS:

s

sin (m — a))-cos( < - a) + cos’a
A3. BelpaszuTe B pajuaHHOI Mepe BenuuuHbl yrios 56%; 1700,

9
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A4. BelpasuTe B IpajlyCHON Mepe BEJIMYUHBL YIJIOB ~ , =
AS5. Onpenenute 3HaK Beipaxkenus: sin100°- cos 100°.

A6. Ilo 3amaHHOMY 3HAYEHUIO TPUTOHOMETPUYECKOW (YHKUMHM, HailauTe

£y

3HadeHwue Sin o 1 tg o, ecan €os o= 0,8 1 < <a<m
A’7. Berauciure: arcos 0 + arctg 1
Hononnumenvhas yacmo.

1. Pemure ypaBHeHue Sin®x — sin X = — COS? X.

2. Pemnre HepaBeHCTBA:
2

ﬁ sin Zv 22— —
a)cosx> ¥ ; 0) Z,
3.Pemmte ypaBHeHHUE: 2C0523X — 5¢083X — 3 = 0.

Tema 3.10 Pemrenne ynpaskHeHuii mo reme: « OyHKUuM U rpapukm»

1 Bapuanr
Vx+1
. f(x)=—;
1. Haiinure o61acTe onpeaeeHus: QyHKIUN X" =4
3¥° 42

2. Haliqute 00s1acTh 3HaU€HUM (QyHKIIMU fx)=

f(x):log#(x+1]

3. Haliqure HauMeHbIIee 3HaUeHre (PyHKIUK na otpeske 10531,

4. Vccnenyiite Ha YETHOCTh U HEYETHOCTh (DYHKLIUIO
2cos x

a) f(x):ﬁ ,6) f(x)=6x5+x4sin2x-cosx.

2
(x+3)" -1 [Tonw3yscek rpadukom, HaAUTE

5. IMoctpoiite rpaduk Gyakmmum ¥ =
MIPOMEKYTKU BO3pACTaHUA U yOBIBAHUS (PYHKIIUHU, IKCTPEMYM (PYHKITUH.

6. Halimute dhyHKnoo, 00paTHyto K GyHKIUN ¥ = Vx+3

[TocTpoiiTe rpaduk nanHON QyHKIIMK U rpaduK 0OpaTHOM K JaHHON (PyHKIUU;

YKOKHUTE 00JIaCTh OMPEACICHUSI U MHOXKECTBO 3HAUCHUN KaXK10W U3 HUX.

2 Bapuant

1. Haiigute o6macth onpeneneHus PyHKITUU x* =25

_ m3—x
2. Haitaure o61acth 3Hauennii Gynkiun [ () =2""+4

(x=2) ya otpeske [3:8]

3. Haiizure HauGousiee 3Hauenne Gpyuxuun | ) =108
4. Vccnenyiite Ha YETHOCTh U HEYETHOCTh (DYHKIIUIO
2sin x

f0=3"

a) 7x2 + 4 : 6) f(x)=6x"+x"cos2x-sinx

10



(x—5)*

5. octpoiite rpaduk Gpynkuun ¥ =~ * 2 Tonw3ysack TpaduKom, HaliguTe

MIPOMEKYTKH BO3pACTaHUA U yOBIBaHUS (PYHKITUH, IKCTPEMYM (PYHKITUH.

6. Haiinure pynkumio, o0patHyo K QyHKIuu ¥ = VX—2

[TocTpoiite rpaduk nanHoW QyHKIIMK U rpaduK 0OpaTHON K TaHHOW (PyHKIINH;
YKXHUTE 00JIaCTh OMPEICTICHUS 1 MHOKECTBO 3HAUYCHUH Ka)XI0H 13 HUX.

3 Bapuaunr
) Fog=2E2
1. Haiigute o6macth onpeaeneHus PyHKITUU x*=9
5% +3

2. Halimute o6yacth 3HaueHUM (QyHKIIMH f(x)=

f(x)=log, (x+4]

3. HalinuTe HauMeHbLIEE 3HAUCHHE (DYHKIMHU Ha otpeske =155

4. Vccnenyiite Ha YETHOCTh U HEYETHOCTh (PYHKLIUIO
4cos x

f(x)=

a) 34+ 2x° ,6) f(x)=3x7+x55in4x-cosx.

(x+ 5)2

5. octpoiite rpaduk Gpyakuun ¥ = ~1. Tonp3ysck rpaduxom, HaiiauTe

IIPOMEKYTKH BO3PACTaHUA U yObIBAHUS (PYHKIUU, SIKCTPEMYM (PYHKIUU.

6. Halinute ¢pyHkunio, o0patHyro Kk GyHKIUA ¥ = Vx+2,

[TocTpoiiTe rpadux nanHoN QyHKIMK U rpaduK 0OpaTHON K JaHHON (PYHKIUU;
YKaXHUTE 00J1aCTh ONPEIEICHNUS U MHOKECTBO 3HAUEHUHN KaX/10M U3 HUX.

4 Bapuanr
foo="3""
1. Haiinute o6macth onpeaeneHus GpyHKIUn X —16
47 +5

2. Haliqute o6acth 3HaYeHUH QyHKIIMH fx)=

(x-3] [4:8]

3. Haiigure HanGosluee 3Hauenne Gyakuun | ) =108 Ha OTPE3Ke

4. Vccnenyiite Ha YETHOCTh M HEYETHOCTh (DYHKLIUIO
4sin x

f(x)=

a) 54 8x° . 6) f(x)=3x5+x7cos4x-sinx.

— _m2 o
5. TToctpoiite rpaduk ¢pynxumn ¥ =~ X =32 Tlonpsysck rpaguxom, HaiiauTe
MPOMEKYTKU BO3pACTaHUA U yObIBAHUS PYHKIMU, SKCTPEMYM (PYHKIUU.
6. Haiinqure dyHkiuro, oOpatHyro K GyHKIuH ¥ = VX3
[TocTpoiiTe rpadux nanHON QyHKIMN U rpaduK 0OpaTHON K JaHHON (PYHKITUU;
YKaXHUTe 00J1aCTh ONpPEIECICHNUS U MHOKECTBO 3HAUEHUHN KaXI0M U3 HUX.

Tema 4.11 Pemienne ynpa:xxaenuii no reme: «KopHmn, crenesu, JJjorapupmsi»
1 Bapuant

-
1. Beruncure: V97V 3.
11



v8-v6
2. YipocTute BeIpaxkenue: 24
(32 3¢

12
3. Beiunciure: 3

=T .(1}1_
4. Beraucnure: |2/
5. Boruncinre: 108:8-
6. Haiizure 3HaucHue BhipaxeHus: 10826:4+108,5.
17 1
7. HaiiuTe KOpeHb ypaBHEHHS: | 9
log,|2x—5|=2.

8. Haiinnte KOopeHb ypaBHEHUSA:
9. Haiinute pemenne HepaBeHCTB: a) 5% < 125; 6) logs(3x - 2) > 2.

2 BapuanTt
1. Berumcare: Y 16°7V2.

V375

3

W

<

2. YIpoCTHUTE BEIPAKEHHUE:
6462
-12
3. Beruucaure: 6

4. Beryuciaure:

5. Beraucnure: z
log,0,5+log,32.

4.\41___1_

7. Halimute KOpEHb ypaBHEHHS: 16

6. Halinute 3HaueHNE BBIPAKEHUS:

8. Haiinure xopeHb ypaBHEHUS: log, 4—x|=9.

9. HalinuTe pemenne HepaBeHCTB: a) 3273 > 27; 6) logs(5x - 3) > 2.

Tema 5.5 Pemnenue ynpaxuenuii no reme: «IlocienoBaresibHOCTDY

1 Bapuaur
1. BBI‘—II/ICJII/ITB IITH HepBBIX YJICHOB ITOCJICAOBATCIIBHOCTU.
n—1
a) n T ar1
x _ [y
6) n n+l

B) *n = n+2

2. BelunuciuTh npeaen:

12



9 —x-
I ——;
a) x=»-33x — x°
xc—1
dim ———;
6) x=1x-—2x+1

x*—8

r

Jdim
B) x=2 x — 2
lim(2x2 — 4x + 7);

F) x—2
lim VX + 5.
) x—-4 X ?

x* - 36,
C) x>-6 x+6°

3. Beruucnuts npeaen:
2x—3
lim - :
2y —1
lim -~—;
6) x—om dxs— 1
Tx?—2x 41

]

lim - 3
B) x—3oo 4x? — x

2 BapuaHt
1. Beruucinuth nATh NEPBBIX YJIEHOB MOCJIEA0BATEIBHOCTH:
2n—1
a) @ = 1+n
_2n+1
5) T
_2n+1
B) " S54n
2. BbIUuHMCIUTh TIpeaed:
S5x —x?

im ———;
a) x5 25 —x-
. x*+6x+9
6) 11}1.1—13 xf—9 '
x—3
.lima—;
B) x=3 x* — 27
im (5 - 3x - x?%);
F) x--1

2x .

H)B-I»%\_/x+6’

13



. X - 4x,
e) 4 2° — 16
3. Beruucnurts npeaen:
Tx—1
lim - :
Tx?—1
lim - ;
6) x=m Sy 41

7x* —2x
lim '—4:
B) z=om ¥ 4+ 5x

Tema 5.21 Haxoxxaenue Hau0o0/Ib1I€r0 U HAUMEHbIEr0 3HaAYeHUs! PYHKIUH
1 BapuanT
1. Beruucaure npou3BoHbIe PYHKINN U HAAUTE 3HAYEHUE IPOU3BOJAHOM B TOUKE
Xo.
4x
a) f(x) =7x*—56x+8, xg=14;6) f(x) = =
s

B) f(x) = B+ x3)(x3=05), xg = —1;1) f(x) = 3x - sinx, x, = 5

2. Hanumnte ypaBHEHUE KacaTelbHOM K rpaduky QyHkumu f(x) = x2+ 4x + 8 B

XO=0,

TOUKe ¢ abcuuccoil xo = 2.

3. Beruncnure yrioBoil Ko3pPUIIMEHT kacaTenbHOUW K rpaduky QyHkuuu f(x) =
Osinx + 2x B TOUKe ¢ abCIUcCcoi Xo = —m/2.

4. Haiigute Touku skcrpemyma (ynxmun f(x) = 2x3 — 3x% - 1.

5. Halimute HaubombIiee 1 HAMMEHbBIIIEE 3HAUCHUE (PYHKITUU:

a) f(x) = x>~ 6x°+ 9 na orpeske [-2; 2];

0) f(x) = x*- 2x*+ 3 na orpeske [-4; 3].

2 Bapuaunr
1. Beruucnure npousBoaHble (DYHKIMN U HAMIUTE 3HAUEHHE MPOU3BOIHON B TOUKE

Xo.
a) f(x) =9x2 —36x+7, xg =2;0) f(x) = %,
B) f(x) = (x*+ 1)(x3—-2), xo = 1;1) f(x) = 5x - cosx, xq = g

2. Hanmmute ypaBHeHHE KacaTelnbHON K rpaduky ¢pyHkumu f(x) = x2+ 5x + 5 B

x0=0;

TOYKE ¢ a0CIMCCOoM Xg = 2.

3. Boruncnure yrinoBoil Kodd@uimeHT kacatenbHOUW K rpaduky QyHkuuu f(x) =
14sinx + 7X B TO4Ke ¢ abcuuccon Xo = /2.

4. Haiimure Touku skctpemyma gyrkuu f(X) = 2x3 — 3x% — 1.

5. Halimute HaubombIiiee 1 HAMMEHbIIIee 3HaUeHUE QyHKIIUU:

a) f(x) = x>~ 6x*+ 9 na orpeske [-2; 2];

14



0) f(x) = x*— 2x?+ 3 na orpeske [-4; 3].

Tema 6.4 IlpumeHeHne MHTerpaja K BbIYHCICHUI0O (U3NYECKUX BEJUYUH U
nJioiaaeu

Bapuanr 1
1. Beruucaure uHTETpa:
K
3 3
1) (4= 2) [[ L 822 |dux.
:I.L-Ub X - - X=
B

2. Halinure miomaas GUrypsl, orpaHUIEHHON 1mapadooit y=x" g npsiMbiMu Y = 0
ux=3.

3. Haiimure mnepBoobpasuyto Gymkmun [/ X/=4x "4 x+5, rpa@uk  KOTOpOit
npoxoaut uepe3 Touky A (1; 6).

4. BerunciauTe MHTErpa:

1) |r4cc~s4x+

lsm ]dr 2) |

3 -X ;d:r.

L JBx + 4

5. Haiiaute momans Gurypsl, orpaHuueHHOM rpadukamMu QyHKITUH y=6—x" y y=
X+4.

Bapuant 2
1. Beruucnure unTerpa:
.3
3 2 -
1y |- 2) [l 2¢ - L |dx.
- sin® x 4 x? )

4
2. Haitnure miomaap GUrypsl, orpaHu4eHHON mapaboioi y=x" u npsmbiMu Y = 0
uX=2.
3. Haitxute epBooGpasuyio Gyskrmu [ */=3 X —2x+3, rpaduK KOTOPOI MPOXOIUT
yepe3 Touky M (1; —3).

4. quncnme MHTErpad:
1 {
1) | ,—cosE +4sindx 'd.r 2) [ 8

n'- Wax +1

5 . HaiiauTe miomaas Gurypsl, orpaHHYeHHON rpadukamu GyHKIuH ¥ =2 —x' y y=
3—-X

+x |dx.

Tema 7.7 Peienue cucreM ypaBHeHU
1 Bapuant
1. Pemnre ypaBHeHHe:

a) 4 772 =64, )logs(2x* —x +8) =2. p) x> —4x=6—3x
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2. Pemre HepaBeHCTBO
3x—15

x? 4+ 5x — 14E
3. Pemmre cucremy
Vx+,/y =19

0

2 Bapuant

1. Pemre ypaBHeHue:
a) 5% Y44 = 625. gy loge(x® +3x+32)=2. 5/x2—10=v-3x
2. Pemure HEpaBEHCTBO

x—1
—— =0
x2+4x+2
3. Pemmre cucremy

{ﬁ+\/§=16
Vi-[y=2

Tema 8.1 OcHoBHBIC NOHATHA KOMOUHATOPUKH. PopMmyJia OuHOMa HeroToHA.
Tpeyroabnuxk Iackans

1 Bapuanr
1. Ckonpkumu criocobamu 6 neTeil MOKHO paccaiuTh Ha 6 CTYJIbsIX?
2. CKOJIbKO TPEX3HAUHbIX YHCEJI C pa3HbIMHU LIU(PPaMU MOKHO COCTABUTDH U3
mudp 0, 1, 3,6, 7, 9?
3. U3 10 umeHoB KOMaHIbI HAJIO BRIOPATh KamMTaHa U €ro 3aMecTUTENsI. CKOJTbKUMHU
croco0aMu 3TO MOXKHO ClenaTh?
4. Beruuciute 3P5 + 2A%, — C2.
5. 3anmiuute pasnoxenue ounoma (x+1)7.
6. B otmene pabortator 9 Bemymmx u 12 crapmmx Hay4YHBIX COTPYAHHKOB. B
KOMaHJMPOBKY HAJ0 TOCJIaTh JBYX BEAYyUIMX M TpeX CTapUIMX Hay4YHBIX
coTpyAHUKOB. CKOJIBKMMH CIIOCOOaMU MOXKET OBbITh C/IeJIaH BBIOOP COTPYAHHKOB,
KOTOPBIX HAJI0 MOCIaTh B KOMaHIUPOBKY?

2 BapuaHt
1. CkonmpkuMu crioco0amu 5 JeTeit MOKHO pacCcaiuTh Ha 5 CTYJIbIX?
2. CKOJIbKO TPEX3HAYHBIX YUCEN C pa3HBIMU U(PPAMU MOXKHO COCTaBUThH U3
uudp 0, 3, 4, 5, 8?
3. 13 10 uneHoB KOMaH 1bl HAJ10 BEIOPATh KalMTaHa U €ro 3aMecTuTesl. CKOJIbKUMU
CII0CO0aMH 3TO MOYKHO CJIeJIaTh?
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4. Beraucnure P, + 2A% — C3.

5. 3anummre pasnoxkenue ounoma (x-1)°.

6. B 11 «a» knacce yuarcs 25 yqammxcs, B 11 «0» - 20 yqamuxcs, aB 11 «B» - 18
yuamuxcs. J{ns paboTsl Ha MPUITKOIBHOM YYaCTKE HA/IO BBIICTUTh TPEX yUalIuXxcs
u3 11 «a», niByx —u3 11 «6» 1 ogHoro — u3 11 «B». CKOJBKO CYIIECTBYET CIIOCOOOB
BBIOOpA yUarnuxcst 171t paboThI HA MIPUIIKOJIEHOM y9acTKe?

Tema 9.4 IlpeacraBieHue AaHHBIX (Ta0JMUBI, AUATPAMMBbI, Trpadukn),
reHepajibHasi COBOKYNNHOCTh, BHIOOPKA, cpeaHee apupmMeTH4ecKoe, MeIUAHA

1 Bapuaunr
1. B smuke nexar 20 mapukoB, 12 u3 KoTOpbIX depHble. KakoBa BEpPOSITHOCTh
BBITAIIUTH HAYTA/1: a) YEPHBIN MIapuk? 0) TpU YEPHBIX IIapUKa 32 OJUH pa3?
2. Jlana BeIOOpKA pe3yJbTaTOB BHEITHETO OLICHUBAHUS 110 MAaTEMaTUKE HECKOIbKHUX
yenoBek (B 6aymnax): 167, 197, 167,145, 145, 180, 150, 195, 167,137. HaiiguTte: a)
o0beM BBIOOpKH; 0) pa3Max BBIOOPKU; B) MOJy, MEIMAHY, CPEIHEEC 3HAUYCHUE
BBIOOPKHU; T) JHUCIEPCHUI0 BBIOOPKHU; 1) CpelHEe KBaJpaTUYHOE BBIOOPKH; €)
MOCTPOUTE MOJIUTOH YACTOT.
3. B KkopoOke exar KapTOYKH, Ha KOTOPBIX 3amucaHbl OYKBBI CIJIOBa
OCHOBATEJIBHOCTDB. KakoBa BepOSITHOCTh TOrO, YTO Ha Hayraja B3ATOU
KapTouke OyaeT 3anucana Oyksa: a) O; 0) cornacHas Oyksa?

2 Bapuanr
1. B Baze nexart 15 koHdeT, nITh U3 KOTOPBIX 1IOKONaAHbIe. KakoBa BEpOSATHOCTH
BBITAIINTh HAYTaj: a) MIOKOJaJAHYI0 KoHdeTy? 0) Tpu IIOKoJagHbie KOH(PETHI 3a
OJIH pa3?
2. Jlana BBIOOpKAa KOJMYECTBA HOBOPOXKIACHHBIX B TOpoje€ A Ha TPOTHKEHUU
HECKOJIbKUX JHeu: 56, 45, 51, 46, 48, 50, 46, 48, 49, 51. Haitnure: a) o0beM
BBIOOpKH; 0) pa3Max BBIOOPKH; B) MOJly, MEIMaHY, CpEIHEE 3HAUCHUE BBIOOPKU; T)
JMCTIEPCUI0 BBIOOPKH; J) CpeaHee KBaJApPaTUUYHOE BBIOOPKHU; €) TOCTPOUTE
TUCTOTPAMMY YacTOT.
3. B kopoOxke nexat 30 kapTouek, Ha KOTOPBIX 3anmucanbl uncia ot 1 qo 30. Kakosa
BEPOSITHOCTh TOTO, YTO HA HAyTaJ B3STOW KAapTOUKe OyAET 3amucaHO YHUCIIO,
KOTOpOE: a) KpaTHO 7; 6) HEe KpaTHO HU YUCITY 2, HM YUCITY 3, HA YUCTy 57?

3 BapuaHt
1. B xopoOke nexat 18 koHdeT, 9 u3 KOTOpHIX 1I0KO0JIaHbIe. KakoBa BEpOSITHOCTh
BBITAIIUTh HAyTaj: a) MIOKOJaJAHYH KOH(DeTy? 0) JBe MIOKOJaaHble KOH(DETHI 3a
OJIH pa3?
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2. JlaHa BBIOOpKA KOJIMYECTBA CTpaHull yueOHUKOB: 232, 248, 256, 258, 272, 232,
248, 176, 230, 258. Haiigute: a) o0beM BBIOOpKH; 0) pa3Max BHIOOPKH; B) MOJY,
MeIuaHy, CpeHee 3HaueHWE BBIOOPKH; T) AWCICPCHUIO BBIOOPKH; 1) CpeaHee
KBaIPaTUIHOE BHIOOPKH; €) MIOCTPOUTE TUCTOTPAMMY YaCTOT.

3. B KopoOke exaT KapTOYKM, Ha KOTOPBIX 3amucaHbl OYKBBI CIJIOBa
KOHTPPEBOJIIOLIMA. KakoBa BepOATHOCTh TOTO, 4YTO Ha HAyraj B3ATOU
KapTouke OyJeT 3anucana Oyksa: a) O; 0) riacHast Oyksa?

4 Bapuanrt
1. B smuke nexar 12 mapukoB, ABa M3 KOTOpBIX Oenbie. KakoBa BEpOsITHOCTH
BBITAIIUTh Hayraj: a) Oenblil mapuk? 0) ABa OenbIx mapuka (BbITAIIEHHBIN ApHUK
B SIIIMK HE BO3BpaILaeTcs)?
2. Jlana BeIOOpKa BCXOXKECTH CeMsH (B mpolieHTax): 97, 97, 98, 94, 96, 95, 99, 95,
93, 96. Haiinute: a) o0beM BBIOOpKH; 0) pa3max BBIOOPKH; B) MOJIY, MEIUaHY,
CpelHee 3HaueHHE BBIOOPKU; I') AHUCIIEPCHIO BBIOOPKH; 1) CpEelHEE KBaJApPaTHUHOE
BBIOOPKH; €) TOCTPOMTE MOJUTOH YaCTOT.
3. B xopoOke sexat 36 kapTodek, Ha KOTOPBIX 3amucaHbl unciia oT 1 10 36. KakoBa
BEpPOSITHOCTh TOTO, YTO HAa Hayraj B3ATOM KapTOuke OyAeT 3alucaHO 4YHUCIO,
KOTOpoe: a) KpaTHO 4; 0) HEe KpaTHO HU YUCITY 2, HU YUCiTy 37

Tema 10.7 IIpu3Hak NEePHEHIAUKYJISPHOCTH IJIOCKOCTEH. YTIJbI MEXKIY
NPSAMBIMH M IJIOCKOCTAMM

1 Bapuant
1. [lpsimast @ mapaiensHa npsiMoit b, npsimast b mapamiensHa npssMoii ¢. MoxxHO i
YTBEPKIATh, YTO MpsAMast a napajuiesabHa npsamoi c? [louemy?
2. Inmockocts nepecekaer ctopoHbl AB u BC tpeyrosbHuka ABC COOTBETCTBEHHO
B Toukax D u E, npuuem AC || DE. Haiinute AC, ecnu DB:AD = 3:2 u DE =9 cwm.
3. Otpe3ox MN, paBHbIif 23 cM, JSKHUT B INIOCKOCTH . Touka P HE JIS)KHUT B HEH.
Touku A u B— cepeaunbl oTpe3koB MP u NP. Beruuciaurte paccrosiHue MExXmy
ToukaMu 4 u B.
4. HailTu nuaroHanp OpsIMOYTOJBHOTO MapajulesieNuIena, €CIi €ro W3MEpEHHUs
paBHbI 3 cM, 4 cM U 5 cMm.

2 BapuaHt
1. BepHo 5u, 4TO JBE IpsIMbIE, MapajUIeibHbIE OAHOM W TOW K€ IJIOCKOCTH,
napajiebHbl MeXIy coboii? [Touemy?
2. Inmockocts nepecekaer cTopoHbl AB u BC tpeyrosibHuka ABC COOTBETCTBEHHO
B Toukax D u E, npuuem AC || DE. Haitnute AC, ecnu DB:AD =4:3 u DE =12 cwm.
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3. Otpe3ok MN, paBHbIif 13 cM, JEXKHUT B IJIOCKOCTH . Touka P HE JISKUT B HEH.
Toukn A u B— cepenunbl otpe3koB MP u NP. Beruucnure paccrosHue Mexmy
ToukaMu 4 u B.

4. Haiitu nuaroHanp OpsMOYTOJBHOIO IApajuleNIeNMIENa, €CIU €ro U3MEpPEHUs
paBHBI 2 ¢M, 3 cM U 5 cM.

Tema 11.12 O0bem konyca. O0bem mapa. Pemenue 3axaq

1 Bapuanr
1. OcHOoBaHuE NPAMON MPU3MBI - MPSAMOYTOJIBHBIM TPEYTOJIbBHUK C KareTaMu 6 u §
cMm. Haiinure muomans OOKOBOW MOBEPXHOCTH TMPHU3MBI, €CIU €€ HauOoblias
OOKOBasi rpaHb - KBaJpar.
2. bokoBoe peOpo NpPaBHIBHON YETHIPEXYTOJIBHOM NHUpaMHUAbl paBHO 4 cM U
o0pasyer ¢ IIOCKOCThIO OCHOBaHUS MUpaMUAbl yroa 45°.
a) Haiinure BHICOTY TUpaMUIbI.
0) Haiinure miomaas 60KOBOM MOBEPXHOCTH MTUPAMUIBI.
3. Pe6po npasunpHOTO TeTpadapa DABC paBro a. [locTpoiite cedenne TeTpalapa,
npoxojsiiiee yepe3 cepeauny peopa DA napaiensHo miockoctu DBC, u Haiinute
IO 3TOTO CEYEHUSI.
4. OceBoe cedyeHHE IUIMHAPA - KBAAPAT, JUIMHA THAarOHAJIA KOTOPOro paBHa 36 cM.
Haitgure pagnyc OCHOBaHMS UUAJIMHAPA.
5. BeicoTa KOHyCa paBHa 43 cem, a yTOJI PY BEPIIMHE OCEBOTO ceueHus paBeH 120°.
Havinure iomans OCHOBaHUS KOHYCA.
6. Croponsl TpeyroinsHuka MKN kacatores mapa. Haligure paauyc mapa, eciiu MK
= 90 cM, MN = 13 cm; KN= 14 cM u paccrosaue oT 1neHtpa mapa O g0
mockoctd MNK paBHo V6 cM.

2 Bapuanr
1. OcHoBaHKE IPSAMOM MPU3MBI - IPSMOYTOJIBHBIN TPEYTOJBHUK C THIIOTEHY301 13
cM u katetoM 12 cm. Haiinute miomaas O0KOBOM MOBEPXHOCTU MPU3MBI, €CITU €€
HaWMeEHbIIIass OOKOBasi TPaHb - KBAAPAT.
2. BpicoTa mpaBWIBHOW YETHIPEXYTOJbHOW MUPaMUbl paBHA V6 cM, a GOKOBOE
pedpo HAKIIOHEHO K MJIOCKOCTH OCHOBAHUS MO yriioM 60°.
a) Haitnure 60xoBOE pedpO MUpaMUIb.
0) Haiinute miomaas O0KOBOM MOBEPXHOCTH MUPAMHUIBI.
3. Pe6po npasuisHoro TeTpasipa DABC pasHo a. [ToctpoiiTe ceuenue Terpasrapa,
npoxojsiiee yepes cepeannbl pedep DA u AB napamiensno pedpy BC, u Haiinute
IUIOIIAb 3TOTO CEYEHUSI.
4. Paguyc ocHoBaHusl IuiauHApa 3, BbicoTta §. Halimure nuaroHagb OCEBOIO
CEUCHMUS.
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5. BbicoTta koHyca paBHa 15 cm, a paguyc ocHOBaHus paBeH 8 cm. Haitgure
o0Opa3yrolryto KoHyca.

6. Beruncnure miomaab Kpyra, Iiolia s KOTOpOoro paBHa IIIOMIa U cepsl pagmyca
Swm.

Tema 12.5 YpaBHeHue OKpPYXKHOCTH, cdepbl, ILUIOCKOCTH. BekTopHoe
YPaBHEeHHUE NPSAMOii U MJII0CKOCTH

1 Bapuaunr
1. Touka A — cepeauna orpe3ka MK. Haiinure koopauHaTel TOUYKH A U JUIHMHY
orpeska MK, ectu M (5; —2; 1), K (3; 4; —3).
2. Touku A u B cummerpuuHbl oTHOcHUTeNbHO Touku C. Haiinure xoOpanHATHI
touku B, ecmu A (—3; 5; —7), C (6; 2; —1).
3. Jlansl BekTopsl @ (3;—2; 1) m b (1; 2; 4). Haiigure:
a) KOOpJUHAThl BEKTOpa m=—3a+2b 6) KOCHHYC yTJIa MKy BEKTOpaMHu 4 b
4. Jlamsl BekTOpHl 4 (2; —6; 8) W b (—1; k; —4). Ilpu xakom 3HaueHuu k
BEKTOpHI d 1 b
a) KOJUTMHEApHbI; 0) MepreH UKy IApHbI?
5. CocraBpTe YypaBHEHHE IUIOCKOCTH, IMPOXOAAIIEH dYepe3 TOuKy A W
nepreHauKyJIspHoi npsamoii AB, ecniu A (1; 2; —3), B (4; 8; —6).
6. dan xky6 ABCDA1B1C1D1, pebpo xoToporo paBuo 1 cm. Ha quaronamu C1D ero
rpaHu OTMETWIH TOYKYy M Tak, uro DM : MC; =5 : 3.
a) Bripasure BeKTOp AM 4yepe3 BEKTOPbI AB  AD y A4,
0) Haiimure Mmonynb BekTopa AM

Bapuant 2
1. Touka M — cepennna otpe3ka AB. Haiigute xoopauHatsl Touku M U MHYy
orpe3ka AB, eciiu A (6; —5; 2), B (—4; 3; 10).
2. Touku M u K cuMMeTpuydHBl OTHOCUTENIBHO TOouku D. HaiiauTe KoOpauHAThI
touku K, ecniu M (4; —6; 3), D (—2; 1; 5).
3. JlaHbI BEKTOPHI m (2; —1; 3)u no(—1;2; 5). Halinure:
a) KOOPJMHATHI BeKTopa d=—2M+37 ; §) xocuHyC yria Mexxy Bektopamu M p 1
4. Jlanel BekTophel M (5; —4; 6) m 1 (15; —12; p). IIpu KakoM 3HAYCHHH P
BEKTOpEI M 1 1
a) KOJTMHEApHBI; 0) MepreH UKy ISIPHBI?
5. CocTaBbTe ypaBHEHHE IUIOCKOCTH, TMPOXOJsiie uepe3 TOuky B wu
nepreHaukysipaoi npsimoit BC, eciiu B (3; —2; 4), C (—2; 8; 19).
6. Jlan kyo6 ABCDA1B;C1D1, pedbpo xotoporo paBHo 1 cMm. Ha auaronanu AD; ero
rpanu otMeTuiM Touky E tak, uto AE : ED; =2 : 7.
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a) Bripaszure BeKTOp BE yepes BEKTOPLI BA ,BC u ,BB,
6) Haiinure momxyns Bektopa BE |

3agaHus 175 NPoOBeleHUsI KOHTPOJILHOIO cpe3a 3a 1 cemecTp
1 Bapuant
Nel. Uccnenyiire gpynkuuro f(x) = 3x% — 2[sinx| + x3-tgX Ha 4éTHOCTH (HEYETHOCTB).

Ne2. lana ¢pyHKIHS g(x) = sinl,5x + 5cos ix . Haitnmure: g(0); g(7n); g(-12n).

Ne3. Haitnure obGnacts onpenenenus QyHKIU:
Yx-12
x2 -1
6)y = log (6 +x — x?)
Ne4. TTocTporite rpaduku GyHKIMIA:
a)y = logz(x —2)

6)y=(2) +1

3

a) y=

B) ¥ =Sin(x—%)

2 BapuaHt
Nel. Uccnemyiite dpynkuuro f(x) = 3x|X| — 2Sin®x + ctgx Ha 4ETHOCTH (HEYETHOCTS ).
Ne2. lana byHKIHS g(x)= 3sin§x —cos2,5x . Hatigure: g(0); g(—9n); g(8n).

Ne3.Haitnure obnacts onpeneneHust GyHKIIUN:

VB —X
a) y= > .
X° =2

6) y = log 5(3x* — 5x + 2)

Ne4. TTocTpotite rpaduku GyHKITHIA:
a)y =log,(x+ 1)

0)y=5"-2

B)y=cos(x+%)

3ajanus 11 NPOBeIeHNSI KOHTPOJbLHOM PadoThI 32 MEPBbI ceMeCcTp
1 Bapuaur
Nel. Yopoctute BeipaxkeHue:

1.(sin x +cosx )’ —1

2
2.(0052 x(% — xj +sin 2[37” — XD —sin?x
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sin* x+sm X cos? X
sin? xcos? x

Ne2. [IpeobpazyiiTe BbIpakeHHE:

1 (a+2_ a 2 )_\/E—\/E
"\V2a \/%+2 2a a+2

1
c—-1 C2+C4

2. =1 C4 +1
c4+c2 c2+1
lg8+1g18

2lg2+1g3
Ne3. Pemure ypaBHeHue

1.Vx2+2x +10=2x—1
T
2. cos(z+x)+cos(——x) =1
3.0 2x2—16x 37,5=5\/—
4.logsvx — 5+ logsV2x —3 =1

3.

3.

2 Bapuant
Nel. Yopocrture BeipakeHue

1.(cos2x +1)tg*x —1

ct (%—xj
1+ ctg?(— x) A2
2. .
tgz(x—yr) ctg(;r+x)
sin ® x cos x + cos® xsin x

cos? X
No2. IIpeobpa3yiite BLIpa)I(eHI/Iel

L (a\/_ a+bVb \/—) («/‘ a+Vb )

3.

Va+Vb +b
113 3 3
2 ( ) + ]
a-b S5
a2+b2
3lg2+3lg5
"1g13-1g130

Ne3. Pemnre ypaBHEeHUE
1.V17+2x—3x2=x+1

2.Sin(%+x)—sm(g—x) V3

3 2x2—6x+0,5= 1

16v2
4, %lg(Zx —1D)=1—1IgV¥x—9
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3aganus 1J1 MPoOBeeHUsI KOHTPOJILHOIO cpe3a 3a 2 ceMecTp
1 Bapuant
Nol. Beruuciaure npou3BOHYIO:
1.f(x) =2x%+4x*+ 6x + 3

3.f(x) = (8x — 10)3
4. f(x) = cosg

5. (x) = —

(5—4x)5
No2. Haiiqure KOOpIWHATHI TOYEK KacaHHs, B KOTOPBIX KacaTelbHbIe K rpaduky

gynkuun y = 2x2 + x + 4 HMEIOT yriuoBoi K03 (UIHUEHT, paBHbIH 1

Ne3. CocraBbTe ypaBHEHHE KacaTellbHOM K rpaduky GpyHkiuuu y = 3x2 — 4x — 2 B
TOuKe ¢ abcuuccon xo = —1

Ned. MartepuanbHas TOUKa JBIKETCS IPAMOJIMHENHHO 10 3akony x(t) = t3 — 27¢.
Haiinure yckopeHue TOUKd B MOMEHT BpeMeHu t = 2 c.

NeS5. Haiinure oOmuii BUJ nepBoOOpa3HbIX ISl PYyHKIUU:

1. f(x) = 3x + 5x° + 6x° — 2

2.f () =+ = —Vx
3.f(x) = (5x — 3)°

4. f(x) = sin (Zx — %)
5.f(x) = —

(4x+3)4
Ne 6. Beruncnure nHTETpaIh:
1
3
1 [ x%dx
T oax

4
0 cos2x

3. [(1 + 2x)dx

Bapuanrt 2
Neol. Berauciaure npou3BOHYIO:

1.f(x) =3x% + 6x* +8x + 100
2f) =t 22
3.f(x) = (4x — 5)°
4. f(x) = sin10x
5.£(0) = —

(1-2x)3
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No2. Haiinute xoopAMHATBHI TOYEK KAaCaHMSI, B KOTOPBIX KacaTelbHbIE K rpaduky
Gynkmun y = x% 4+ 2x — 1 MMeIOT yrioBoii Ko3((HUIMEHT, PaBHbIH 2
Ne3. CocraBbTe ypaBHEHHE KacaTelbHOU K rpaduky GpyHkuun y = 2x% —5x + 1B
TOUKe ¢ abcuuccoit x, = 2
Ned. MarepuanbHas TOUKa JBHKETCS NPAMOJIMHERHO 110 3aKkony x(t) = 8t? — 2t 3,
Haiinure yckopeHre TOUKM B MOMEHT BpemeHnu t = 1 ¢
No5. Hatinure o01mmii Bu mepBooOpa3HbIX s PYHKITWU:
1.f(x) =6x+3x3+2x*—9

6 , 8
Zf(X) =x—4+;—2\/§
3.f(x) = (4x — 13)°
4. f(x) = cos (3x — %)

4

5.f(x) = (2x+10)6
No6. Beruuciure nHTErpaIbl:

1. f_11x5dx

2. J;:Et dx

= sin?x
4

3. [2(4 + 2x)dx

1. Kpurepuu oOuleHUBAHUS

O1eHKY «OTIUYHOY» CTYIEHT MOTYy4YaeT, eCIH:

— OOCTOSITEIBHO W C TEOPETUYECKUM OOOCHOBAHMEM pEIAaeT JIaHHYIO
KOHTPOJIbHYIO paboTy;

— MOYET 000CHOBATh CBOE pelICHUE, IPUBECTH HEOOXOIUMBIC TIPUMEPHI,

— TMPaBWJIBHO OTBEYACT Ha JIOMOJHUTEIBHBIC BOMPOCHI MPETOIaBaTels, UMEIOIINE
IIEJIbI0 BBISICHUTD CTEIICHb MOHUMAaHUS CTYICHTOM JaHHOTO MaTepuaa.

OLIEHKY «XOPOIIIO» CTYJICHT MOTY4aeT, €CIIU:

— HenoJyiHO (He MeHee 70% OT MOJHOTO0), HO MPaBWIHHO PEIICHO 33/1aHUE;

— MpU pelieHUU OBbUIA JOMYIICHB! 1-2 HECyIeCTBEHHBIC OIIMOKU, KOTOPBIC OH
UCITpaBJISeT MOCIEe 3aMeUaHus MPENo1aBaTels;

— MOXET 000CHOBATh CBOE PEILICHHE, PUBECTH HEOOXOIUMbIC TPUMEPHI;

— MPaBUJILHO OTBEYAET HA JIOMOJHUTEIbHBIE BOMPOCHI MPENOaBaTelisl, UMEIOIINE
I[EJIbIO BBISICHUTH CTENIEHb MIOHUMAaHUS CTYJCHTOM JaHHOTO MaTepuara.

OHCHKy «YHOOBJICTBOPUTCIIBbHO» CTYACHT I10JIY4acT, CCJIN:
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— HenoyiHO (He MeHee 50% OT MOJTHOT0), HO MPAaBWJIBLHO PEIICHO 33/1aHUE;

— TIpH pelIeHn: OblIa TomyIeHa | cyIecTBeHHas OMMOKa;

— 3HAET W TIOHMMAeT OCHOBHBIC TIIOJOKCHUS JaHHOW TEMBI, HO JIOIyCKaeT
HETOYHOCTH B (DOPMYJIMPOBKE TIOHSATHH;

— W3JIaraeT BHITIOJHEHHE 3a/1aHusI HEOCTATOYHO JIOTHYHO M MOCIIEA0BATEIBHO;

— 3aTpyIHSETCS TPU OTBETAaX Ha BOIPOCHI MPETIOaBaATEsI.

OneHKy «HEeYIOBICTBOPUTEIHLHO» CTYACHT MOIYYaeT, €CIIu:

— CTYJCHT HMEET pa3pO3HEHHbIC, OECCUCTEMHBbIC 3HAHUS, HE YMEET BBIIEIATH
IJIaBHOE U BTOPOCTENEHHOE, JIOMYyCKAeT OLIMOKM B OIpEJEICHUE TMOHATHH,
MCKaXKaeT UX CMBICI, OECIOPSIOYHO U HEYBEPEHHO M3JIaraeT MaTepuall, He MOXKET
MPUMEHSTh 3HAHUS ISl PEUICHUS NMPAKTUYECKUX 3a/1ad; 3a IMOJHOE HE3HaHUE U
HEMMOHMMAaHue yueOHOTo MaTepualia Wik OTKa3 OTBEYATh.
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KomiuiekT pa3HOYpOBHEBBIX 3a/1a4

10 JUCHUITIINHE «MaremaTuka»

Tema 1.3 Penmienue KBaApPATUYHBIX YPABHEHHUI U CUCTEM YPABHEHUI
3aoanusn 1 ypoens

3ananne 1 CkoJIbKO KOpHEH UMEIOT KBaJpaTHbIE ypaBHEHUS

1. x> —8x+ 12 =0;

2.5 +3x+7=0;

3.X*—6x+9=0.
4.x2+9x =0;
5.x2-16=0.

3aoanusn 2 ypoeus
3amanue 1. Pemmre KBajgpaTHbIC ypaBHCHUS
1.X2—2x—3=0;
2.15-2x—x*=0;
3.x2+12x +36 =0.
4.x>—7x=0;
5.4x2-9=0.
3amanue 2. Pemmte cHCTEMBl ypaBHCHHM
1 {x —y=1,
X?+y* =41,
5 {2x—3y—xy=4
3X+y+3xy=3
x*(x+y) =80,
' {x2(2x—3y) =80.
3aoanun 3 ypoeus
3aganue 1. Haliqute kopHU ypaBHEHUI
1. x*—8x*-9=0
2. x®-15x*-16=0
3.(x* =2x-5)" -2(x* -2x-3)-4=0

3ananue 2. Pemnre cucTeMbl ypaBHEHHM

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

5 X +y=2
Sy Hx=2
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S S}

X+y X-=Y

i+i—7
3 X+y X+Yy

Tema 2.8 BbinoJiHeHHe yNpaskHeHUT HA MPpUMeHeHHe M3Yy4YeHHBbIX Gopmya K
JeKIUAM «PopMyJibl ABOHHOr0 aprymMeHTa.@opmMyJibl NMOJOBHHHOIO YIJIA),
«IIpeodpazoBanue CyMMbI TPUTOHOMETPHYECKUX (PYHKIMI B IPOU3BeleHUE 1
Ipou3BeAeHNE B CYMMY»

3aoanus 1 ypoensn

3amanue 1. YopocTuTe BbIpakeHUE
sin2a

L

sina
. cos2a + sin*a
cos2a
cosa—sina
. 25in20%c0s20°
5. cos? = — sin? =
10 10
3aoanus 2 ypoens

3aganue 1. Beruuciure

A w N

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

1+sin2a
1 1

1-tga 1+tga
- n—a

2.

3.

4, sin — COS——
5. ctga(l — cos2a)

3aoanus 3 ypoeusa

3aganue 1. Ilycts sina = 1—53 U a — yroJ 2 yetBepTtu. Haiipure:
a) sin2a;

0) cos2a;

B)tgla

3amanue 2./{okaxxuTe TOXKASCTBO:

1. (sina + cosa)? — sin2a = 1

2. 4sinacos2acosa = sinda

3. sin2a-tga = cos2atga
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Tema 3.4 UccaenoBanne pynkuuii. [locrpoenune rpadukoB QyHKIMM K JJeKIUA
«CBoiicTBa GyHkmum: MOHOTOHHOCTb, YeTHOCTD, HEYETHOCTb,
NePUOTUIHOCTHY.
3aoanun 1 ypoeus
3aganue 1. Onpeneauts no rpadpukam GyHKIUKM Yy = ax? + bx + ¢, yKa3aHHBIX Ha
pUCYHKax, 3HaKW kod3(durmeHntoB a, b, ¢ wu auckpumuHanta D.

1) [ LT TAY | 2) \LAE T
| HEN \ |
| :
] 1
i \ \ /
of\ 1 || Ix oh |/ 3
l
3L il ] 4) \ ¥ !H,
-
AY Iy
A / Y/
] /
y, 1 | -
EEERCEREERNE ] 0 [x
i 1111 |

3anmanue 2. Ykaxurte rpaduk Bo3pacTaromei pyHKIuu.

1) EERRRDY "]" 2y FUE
LA\ AL namiinests
[ I\VANE T \
. Y 5 \ I'J.t
1T 1 EREEEEEE VY
L i _ L |
3) EFUSEEEE O T I
| | _.-"'"'" I N
- 7 “lﬁ_%“ft
| RSO SITTAY
0 NS I ol N TV T T=
/ i IV —L

3amanue 3. VYkas3aTb HMHTEpBaNbl Bo3pacTaHusi (yHKIWH, TpapuKd KOTOPBIX
IpeJICTaBICHbI Ha PUCYHKaX

b ¥ ] f 'JF'_:] 2) AY
EEEEE "s ) AT
AN BT

LV AL
T_E"g"" 1] idi F T 1[0 x
FHEHHEE T

D [T AT ] 4) TR T T T
T ENNEEEEE
I B S I — .‘...,__i__ i
et ol 1 i
mEEEN 4| N iipi
| TL_]E.. BURWIAY IR
I T EEEE N




3aoanus 2 ypoensn
3ananue 1. Iloctpoiite rpaduk GyHKIMHU, €CTTU U3BECTHBI €€ CBOMCTBA:

CBoiicTBO QPyHKIUH
1. | O6nacte onpeaeeHus [—6; 6] [—5; 4] [—4; 4] [-5;3]

OO6nacTh 3HAYCHUS

[—2;5] [0; 6] [—3; 6] [0; 5]

2. | Toukm mepeceueHus

rpaduka:

a) ¢ ocero OX A(-4,0) (-4;0) A(3;0)

B(-2;0) 0(0;0) B(-1,0)
C (2,5:0)

0) ¢ ocbio Oy C (0;2,5) D(0;-2) B(0;4,5)
3. | [IpomexyTku

3HAKOIMOCTOSIHCTBA:

a)f (x) >0 [—6;—4) [—5;—0) (—4;-1) [-5;3)

(—2; 6] (0; 4] (2,5;4)

6) f(x) <0 (—4;,-2) _ (—1;2,5) _
4. | IlpomexyTKu

a)BO3pacTaHus [—3; 1] [—5; —2] [—4; 2] [—3;1]

[4; 6] [0; 4] [1; 4]
0)yObIBaHHS [—6; —3] [—2;0] [—2;1] [—5; —3]
[1; 4] [1;3]

5. | Toukn  makcumywma, | 1, f(1) =3 2f(=2)=2 |-2f(=2)=2 |1, f(1)=5

MaKCUMyM (YHKIUU

Toukn  muHUMYMa, | -3, T (-3) =- 2

MUHUMYM (QYHKITHH 4,1 (4) =17 0,f(0)=0 1, f(1)=-3 |-3,f(-3)=2
6. | JlonmoaHUTEIbHBIC f(—6) =3 f(=5)=0,5 f4)=6 f(=5)=3

TOYKH TpaduKa f(6) =5 f(4) =6

3aoanus 3 ypoeusa
3ananue 1 Wccnenyiite u nocrpoiite rpadpuku QyHKIUH
1.y = x*+4x?

2.y=x3+x
x+1
dy=:3

Tema 4.3 Crenenb ¢ pallMOHAJBHBIM MOKAa3aresjaeM K Jekuun «Kopennb n-oi
CTeleHU, CBOICTBA PAIMKAJIOB, IPABUJIA CPABHEHUSI KOPHE».

3aoanun 1 ypoeus

3aganue 1. Beraucaure

1. V16 - 625
2.3/32-243
3.18-343
4.3/0,0001- 16
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5. 3/160 - 625

6.3/24-9

; V=625

" =5

3aoanusn 2 ypoeus

3az[aHHe 1. HaﬁzmTe SHAYCHUC YUCJIIOBOT'O BBIPAKCHUA

L J =3
100000000 16
2. /1— 4,5 — 3
/288
5 243 3 17
3\/ 1024. 27

1. 43
4. " 3 -1 -+%F_

3a0auuﬂ 3 yposusa
3aganue 1. Haigure 3HaueHne BRIpaXKEHUS

1. Y10 +vV73-Y10 - V73
2 ‘{/9—\/E-i/9+\/ﬁ
(4+\/_
==+ V17
4.3 -V5-vV3++5

Tema 4.9 IIpeoOpa3zoBaHue BbIPpAXKEHUM, COAEPKALIUX CTENICHU U JIOTapU(PMbI
K JeKuMu «CTeneHsp ¢ AedCTBUTEJIbHBIM MOKA3aTeJIeM»

3aoanun 1 ypoeus

3aganue 1. Haiigute 3HaueHNE BbIpaXKEHUS

36.15°°
1. 5
36°
2. 67
76,2
3. 492,6
4 (58)1() : 578
0,24 -10°
5 0,6-10*"

3aoanusn 2 ypoeus
3aganue 1. Haiigute 3HaueHNE BbIpaXKEHUS

30



o 451110448

(97‘;.9%)3
12
3 V9

6»/6 . 5\/6

4 30v6-2
. 40] 1. 4—1]
5. 1010
3aoanusn 3 ypoeusn
yp
3ananue 1. BelYuCcaInuTh 3HAU€HHUE BBIPAXKECHMUS:

RIGE §
1 log 5 (V3)

2 logs (90)-log, (18) log, [4) - logs (7)

(1{};_1;_ 16 ) (1{};_1; A6 )
3. 2 i

Tema 5.8 IlpaBuja BbIYHC/IeHHS NPOM3BOAHBLIX K Jiekuuu «I[IpousBoanbie

OCHOBHBIX YJIEMEHTAPHBIX (PYHKLIHI»
3aoanun 1 ypoeus

3ananue 1. Berancnure npors3BoaHbIe (yHKIIHMA
1. f(X)=x*+2x"+4

2. f(x)=2x*+x*+10

3 f()=2,°.8
() x+x3+7

1 2 4

4, f(X)==+—+—
) x x} 5

5. f(X)=2vx +4x°

3aoanus 2 ypoensn

3ananue 1. Beruncnure npou3BoaHbIe QYHKIIHIA
1. f(xX) =x(x+2)

o 1T () = (x+5)(x* +7)

2

X
f =
3.} () 2X+1
X+1
4. f(x)_X—Z
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5 f(x)=(x+4)x

6. F(X)=(xX+5)(x*-7)

X
f(x)=——
() X+8

X—3
5. M s
3aoanusn 3 ypoeus
3ananue 1
1. f(x) = cos5x
2. f(x) = SSin;—C
3. f(x) =(8x +4)3

4.f(0) = —

(3—4x)2

5 f(x)=B-2x)"3%+

6. f(x) = 2sin (3x —%)

1
(x+4)3

Tema 5.20 IIpuMeHeHHe NPOM3BOJHBIX K HCCICIOBAHMI (QYHKIMHA H
NMOCTPOEHUIO IPAPUKOB K JieKIU «O0uas cxema uccjie10BaHus QyHKIMI)
3aoanun 1 ypoeus

3ananue 1. HaiiTu npoMexxyTKu Bo3pacTaHusi U yObIBaHUS (PYHKIIUU
1.y=x2-2x+3

2.y=(x—2)% (x +4)°

3.y=x*-6x+38

4. y=2 -2 x>+ 43 - U x4

5.y=5-6X?-4x3- % x*

3aoanus 2 ypoens

3ananue 1. HailTu Touku Makcumyma 1 MUHUMYMa (YHKIIUU

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?

3aoanus 3 ypoeus

3ananue 1. MccnenoBath GyHKIMIO U TOCTPOUTH €€ rpaduk
1. f(x) = 3x° -5x3

2.f(x) =x*-2x3+3

3.y=9x>+3x3
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Tema 7.3 Pemienue jgorapupMmuuecKux ypaBHeHU I
3aoanusn 1 ypoeus
3amanue 1. HaliTu X, eCli U3BECTHO, UTO

1. Iogole:4logoyls—§logoylz7 —2log,,6

2. log 4, X =2log , 6—0,5l0g,,,100 +3log ,, 3/20
3.1gx= % lga + %Igd—lgb—lgc,

3aganue 2. Berancnurb
3log,3-log, 27
log, 3+ log-, 9
2 3lg4+1g0,5
" lg7-1lg14

log, 45+ IogA;

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

3aoanus 2 ypoens
3aganue 1. Pemure ypaBHeHus

1. %logz(x —4)+ %logz(Zx —1) =log,3
2.1g(3x* +12x+19) —lg(Bx +4) =1
3. log2x+logs,\x —1,5=0

3aoanus 3 ypoeH:

3aganue 1. Pemure ypaBHeHUs
1. log, ,(3x+1) =2

2. 2x2 455X = 5% 10
3. log,, ,4,5x=2

4. 3x? +0,5°%= =36°% 0

Tema 7.6 Pemienue noxkazarejibHbIX HEPABEHCTB
3aoanusn 1 ypoens
3aganue 1. Pemute HepaBeHCTBa
1. 4°72% < 0,25
2.0,4°**1 < 0,16
3.0,37*%*1 > 0,027
4,327 <27
3aoanusn 2 ypoeus
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3ananue 1. Pemure HepaBeHCTBA
1.2%° > (—)
2

2. (L) < (V&)

25
x+1 X

3. -G) >3
4,3**t2 4 3*1 < 28
3aoanusn 3 ypoeus
3ananue 1. Pemnte HepaBeHCTBa
1.4 -2 -8>0

1

2 (g)zx_1 ~10-3%4+3<0

1 X
3.(5) -5 67-6<0
36

Tema 11.2 Ilnomaabr O00KOBOM W NOJHOH NOBEPXHOCTH IPHU3MBbI,
napajuienenunena, Kyda k Jjgekuum «/IByrpannbie yrubl. Ilpusma, ee
sjiemeHThl. [lapanenenunen. Kyo. Ceyenuss npusMbi»

3aoanun 1 ypoeus

3amanne 1. Uemy paBHa IUIOIIAJb OCHOBAaHMS IPABUIBHON YETHIPEXYTOJBHON
IIPU3MBI, €CJIM CTOPOHA OCHOBAHMS paBHA 5 cM?

3ananue 2. Yemy paBHa MoJiHasi MIOBEPXHOCTH KyOa eCiIM TUI0Ia b OCHOBAHUS paBHA
4 cm?

3aganue 3. Haiinure MOJIHYIO NMOBEPXHOCTh NPABUIIBHOW TPEYTrOJIBHOW MPHU3MBI,

eCJIH CTOPOHA OCHOBAHHS paBHa 21/3 CM, a BBICOTA IPHU3MbI paBHA 4 cM?

3aoanus 2 ypoensn

3aganue 1. Haiigutre NOMHYI0 MOBEPXHOCTh NPABUIBHOW YETHIPEXYTOJIbHON
UpamMuIbl, €CJIM CTOPOHA OCHOBAHUS paBHA 3 cM, a BeicoTa 00KOBOM rpanu 10 cm?
3aganue 2. B npsaMoyroiasHOM napajiiesenuIie/ie CTOpOHbl OCHOBAHUS paBHBI 12 cM
u 5 cM. [Inaronane napanenenunena oOpazyer C MIOCKOCTbIO OCHOBAHMS YO B
45°. Haitnute 00koBO€ peOpo mapasiiesenurea

3aoanus 3 ypoeus

3aganue 1. OcHOBaHME NPSAMOM NPU3MbI — TPEYTOJIBHUK CO CTOPOHAMH S5 CM U 3
cM u yriioM B 120° mexay nHumu. Hambombias u3 momazeii O0KOBBIX TpaHeu
pasHa 35 cm?. HaiiauTe miomans 60KOBOM HOBEPXHOCTU HPU3MBI.

3amanue 2. CTOpOHBI OCHOBAHMS MPSMOTO TTapaJiesienueaa paBHbl 8 cMm 1 15 cM u
o0OpazyroT yroj B 60°. MeHbIlas U3 MJI0IIaIeH AUaroHaJbHbIX ceueHuit paBHa 130
cm?. Haiiiute nuioma/s IOBEPXHOCTH HapaJuleIenuea.
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Tema 11.4 Ilnomaab OOKOBOM M MOJIHOW MOBEPXHOCTH MUPAMMABI K JIEKIIMHU
«IIupamuna. IlpaBuiabHasg nupamuaa. YcedyeHHas nupamuaa. Terpasdap
Ceuyennsi nupamMuabDy

3aoanus 1 ypoensn

3amanue 1.

1. Cxonbko rpaHeit, 00KOBBIX pedep y N-yroiabHOM mupaMuibl?

2. Kakoe HauMeHbIIIEE YHCIIO TPAHEN MOXKET UMETh MUpaMuaa?

3. Beicota nupamu bl paBHa 3 cM. UeMy paBHO pacCTOSTHUE OT BEPUIMHBI TUPAMUIBI
710 TIIOCKOCTH OCHOBAHMS ?

4. bokoBbie peOpa TpeyroJbHON mupamMuasl 7 cM, 12 cMm, 5 cM. OgHO W3 HHX
NEPHEHANKYJIIPHO K IIIOCKOCTH OCHOBaHUs. YeMy paBHa BbICOTA MUPAMUJIBIL.
3aoanusn 2 ypoeus

3aganue 1 Jlana npaBuibHas YETHIPEXYTOJIbHAS MUPAMUAA CO CTOPOHON OCHOBaHUS
2 cM U BBICOTOM OOKOBOI rpanu 6 cM. HalinuTe miomnans O0KOBOM MOBEPXHOCTH
MAPAMHU/IBI.

3aganue 2. BpicoTa mpaBUIBHOM YETBIPEXYTOJBHOW INMHUPAMHUIBI 7 CM, CTOPOHA
ocHoBaHus 8cM. Onpenenure OOKOBOE pedpo.

3aoanus 3 ypoeH:

3aganue | BpluuciauTe MOJHYIO MOBEPXHOCTHh MPABUIBHON YETHIPEXYTOJIbHON
YCEUEHHOM MupaMHbl CO CTOPOHAMM OCHOBaHUS [ U 9 cMm, a OokoBoe pedpo
HAKJIOHEHO K IIOCKOCTH OcHOBaHUA 11of yriom 30°.

3aganue 2 OCHOBaHHMEM MUPAMHIBI CIYXKUT NPSIMOYTOJbHUK, IJIMHA CTOPOHBI
KoToporo paBHa 15 cm, a gnmuHa ero auaroHamu 24 cMm. Halinure mnonnyro
MOBEPXHOCTh MUPAMM/IBI, €CITU KaXA0€ €€ O0KOBOE pedpOo HAKJIOHEHO K OCHOBAHUIO
MAPAMUBI IO YTIIOM 450,

Tema 11.11 O0bem nuauHapa K Jexkunu « {uaunap u ero 3nemMenTsl. Cevyenns
HUJIMHIPA

3aoanusn 1 ypoensn

3aganue 1. HallTh NOMHYH NOBEPXHOCTh LWIMHAPA, Y KOTOPOro JUAMETP
ocHoBanus 20,6 cm u BeicoTa 30,5 cM.

3aganue 2. OCEBBIM CEYEHHEM LWIMHAPA SBISAETCS KBAAPAT, CTOPOHA KOTOPOTO
paBHa 7/ MM. BerauciuTe miomaabs 60KOBOW MOBEPXHOCTH IUIUHIPA.

3amanue 3. Paguyc ocHOBaHUS WJIMHIpa paBeH 2 M, BeicoTa 3 M. HaliTu nuaronains
OCEBOI'0 CEUECHHS.

3amanue 4. JlnvHa OKpY>KHOCTH OCHOBaHUS IWIMHApA paBHa 1. [Lnomaas 60koBoM
MMOBEPXHOCTH paBHa 2. HaliquTe BBICOTY IMIIMHAPA.

3aoanus 2 ypoensn
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3aganue 1. JluaroHanb OCEBOr0 CEUCHMS LWIMHApaA paBHA 48. Yrona Mexay 3Tou
JMAroHaNBIo0 ¥ 00pasyromeii paser 30°. Halinute pagnyc nunuaapa.2

3ananue 2. JInnHa OKpYKHOCTH OCHOBaHUS HuInHApa paBHa 1. Ilnomans 60koBoit
ITOBEPXHOCTH paBHa 2. Hanaure BBICOTY IMIIMHAPA.

3amanne 3. [luaroHaigb OCEBOTO CEUEHHUs UWIMHApPA HAKJIOHEHA K IUIOCKOCTH
ocHoBaHuA 1moj yriom 60° u paBHa 20 cMm. Halinure o0beM ITUIUMHIpA.

3aoanusn 3 ypoeus

3ananue 1. CBunoBasg Tpy6a (maoTHOCcTh cBuHNA 11,4 T/cM®) ¢ TommuHOM cTeHOK
4 mm umeet BHyTpeHHU# auametp 13 mm. KakoBa macca TpyObl, ecnu ee JIjIMHA
paBHa 25 M?

3amanne 2. Kakoe kommdecTBo HeTH (B TOHHAX) BMEMIACT IMHMJIMHIPHYCCKAS
HUCTepHa quaMerpa 18 M 1 BBICOTOM 7 M, ecii MIoTHOCTH HedTh paBHa 0,85 r/cm®?
3aganue 3. Ha ckiiag B MaCTEpPCKOM IO MOIIKBY OJI€K/IbI TOCTYIUI PYJIOH JIPArioBOM
TKaHu B ¢opme mumHapa. [Ipyu TpaHCHOPTUPOBKE OBbLIT yTEPSIH TOBAPHBIN SIPIIBIK
C YKa3aHHeM JUIMHBI TKaHU B pyJjoHe. HeoOxoaumo ompenenuTs IJIUHY TKaHU B
pysone. [IpousBenu HEOOXOIUMBIE U3MEPEHUS, ONMPEACIMIN BBICOTY U JIUAMETP
pynona: 90 cM u 30 cMm, TommuHa Tkanu 0,2 cm.

1. Kputepum onleHMBAHUS:
OlieHKa «OTJIMYHOY» BBICTABIISIETCA CTYAEHTY 3a 100% mpaBWIBHBIX OTBETOB.
O1LeHKa «XOpOIIO0» BBICTABIISIETCS CTYACHTY 3a 75 - 99% npaBUIIBHBIX OTBETOB.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY 3a 50 - 75% npaBuIbHBIX
OTBETOB.

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABIACTCS CTyAeHTY 3a MeHee 50%
MPABUJIbHBIX OTBETOB.
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Tembl pedeparoB
10 ANCOUIIIINHE «MareMaTHka»

Tema 1.1 Leuble n paunoHadabHble Ynciaa. JleiicTBureabHbIe ynca. deiictBust
HA/l PAMOHAJIbHBIMYU YHUCJIAMH.

1. JleneHue MHOTOUJICEHOB ¢ ocTaTKoM. AnroputMm EBkinma

2. IIpubnvkeHHOe 3HAaUCHNE BEJIMUMHBI U TTOTPEIIHOCTH MPUOIMKEHUN

3. AGCOIIOTHAS MOTPEUTHOCTh U3MEPEHUS

4. OTHOCUTENBHAS IOTPEIIHOCTD U3MEPEHUS

Tema 2.2 OcHOBHbIE TPUTOHOMETPHYECKHE TOKIAECTBA.

1. [IpeoOpa3zoBaHrie CYMMbI TPUTOHOMETPUYCCKMX (YHKIUH Yepe3 TaHIeHC
TIOJIOBUHHOTO apryMeHTa

2. [IpeoOpa3zoBanue BeipaxkeHus acost+bsint k Buay Asin(t+a)

3. IIpeoOpa3oBanne CyMMBI TPHTOHOMETPHYECKHX (YHKIMH dYepe3 TaHTE€HC
IIOJIOBUHHOTO apryMeHTa

Tema 3.1 O6acTh onpeae/ieHUs 1 MHOKeCTBO 3HAUYeHHi: rpaduk GyHKIuUMH,
nocrpoenue rpapukoB PyHKUUM.

1. ITpumepsl GYyHKIMOHATBHBIX 3aBUCUMOCTEH B peajbHBIX MPOIIECCAX U SIBICHUSX
2. OGnacTh onpezeneHust 00paTHON QYyHKIIHH

3. O6nacTe 3Ha4eHHs 00paTHON QYHKIIUN

Tema 3.4 UccaenoBanue ¢pynkuuii. [locrpoenue rpapuxos pyHkumnu.
1. O6patubie GyHKIIUN

2. I'padpuk oOpaTHOM PyHKITUN

3. Uccnenopanue QyHKIUN

Tema 3.9 O0paTHble TPUTOHOMETPUYECKUE PYHKIUH.

1. ITpeoOpa3oBanue BbIpaKeHHUH, COJEpKAIIMX OOpaTHbIE TPUTOHOMETPUUYECKUE
byHKIIUN

2. CpoiicTBa u rpaduku GyHKUUNA Y = arcsinx,y = arccosx

3. CBolicTBa u rpaduku QyHKIMN y = arctgx,y = arcctgx

Tema 6.1 Onpenesenne mnepBoodOpa3Hoil. Tpu mnpaBwia HaxoXKIeHUs!
NepBoO0Opa3HBIX.
1. Onpenenenue nepBooOpazHOn
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2. Tpu npaBuiia HaXOXKJIECHUS MTEPBOOOPA3HBIX
3. Boruncnenue onpeneneHHoro HHTerpana

Tema 6.3 Unterpai. Teopema HoroTona-JleiiOHuna.
1. ®opmyna Herorona-JleiiOnuIa

2. Beruncienue nyTH, IPOWICHHOTO TOUKOM

3. JmuHa qyTH MI0CKOM KpUBOU

Tema 6.4 IlpuMeHeHHe UHTErpajia K BbIYMCJICHUI0O PU3NYECKUX BeJIUYMH U
IJIOIA/IEeH.

1. Beruucnenue pabOThI CHIIBI

2. Beruncnenue paboThl, IPOU3BOIUMOM IIPH MOAHATHN I'Py3a

3. Brluncienue cuiibl JaBICHUS KUIKOCTH

Tema 12.1 OcHoBHbIe MOHATHA M omnpeneneHusi. CiloxkeHne M BbIYUTAHHE
BEKTOPOB. YMHOKEHHE BEKTOPAa HA YHCJIO.

1. OcHOBHBIE OHATHUA U ONPEIETCHUS

2. JlnuHa BekTopa. PaccTosinue Mexay IByMsl TOUKaMU

3. ¥Yrabl, 00pa3zyemble BEKTOPOM C OCSIMU KOOPAUHAT

Tema 12.2 IlpsimoyrosibHasi cucreMa KoopauHat. Pa3jiokeHue BeKTOpa 1o
KOOPAMHATHBIM OCSIM.

1. ITpeoOpazoBaHue MPSMOYTOJIBHBIX KOOPAUHAT

2. PaznoxeHne BEKTOpa Mo KOOPIAUHATHBIM OCSIM

3. [NonsipHBIE KOOPAMHATHI

Tema 12.3 JleiicTBHSI ¢ BEKTOPAMM, 32IAHHBIMH KOOPAMHATAMM.
1. Jlenenue oTpe3Ka B JaHHOM OTHOIICHUU

2. YpaBHEHUE TIPSMOii, MPOXOAAIICH uepes3 ABe JaHHBIC TOUKU

3. [Tepeceyenune nByx IpsIMBIX

Tema 12.4 CransipHoe npousBeeHne ABYX BEKTOPOB.
1. YcnoBue nepneHauKyIs[pHOCTH ABYX MPSIMBIX

2. YcioBue napauieIbHOCTH ABYX NMPSMBIX

3. CxansipHO€ MPOU3BEICHUE ABYX BEKTOPOB

Tema 12.5 YpaBHeHue OKpYKHOCTH, cdepbl, IUIOCKOCTH. BekropHoe
YPABHEHHE NPSIMOM M IVIOCKOCTH.

1. YpaBHeHue npsiMoit
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2. YpaBHEHHE IIOCKOCTH
3. BexTopHoe 3amaHue nNpsSMbIX U MIIOCKOCTEN B TPOCTPAHCTBE

1. Kputepuu oueHuBaHUsI:

No  |Kpurtepuu olieHUBaHUS |[«5» «4» «3» «2»

/1

1 O0BéMm  BBIMONIHEHHOM | Tema Tema packpeita |Tema yactuuno |Tema He
paboThI MOJTHOCTBIO Ha 75 - 99% packpsITa Ha packpsbITa

packpbita 100% 50 - 75%

2 Jlornueckas + Hesnauurensno |Hapyiiena OtcyTCcTBYET
MOCJIEIOBATEILHOCTh U HapylleHa
CBSI3aHHOCTh
MaTepuaia

3 IlonHoTa n3noxenus |+ He Boimepkana |He Boimepskana |He Boiepxkana
COJIepKaHUs

4 CoxpaHeHue OCHOBHOH |+ + HapyILIEeHO OtcyTCcTBYET
UJICU Yepe3 BeCh
pedepar

S) Hcnons3zoBanue + + He nocrarouno |He
JOTIOTHUTETILHOU UCIIONIB3YETCS
JauTepaTypsl (pu
MOCTaHOBKE M01I00HO
3a/1a4K)

6 Odopmnenue + + Hannuwue Hanmnuue

OTKJIOHCHHI OTKJIOHCHHI

7 OtBeThI Ha + + YactuuHoe OTCyTCTBYIOT
JIOTIOJTHUTEJIbHBIE
BOIIPOCHI TIO TEME
pedepata
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@doH/ TECTOBLIX 3aIaHUN
110 JUCIUIIJINHE « MaTeMaTI/IKa»

TecThbl 11l NPOBEPKU OCTATOYHBIX 3HAHUH
Bapuanm-1

2
1. Haiiiute 3Ha4eHNE BBIPAKEHUS 10-(3 —12-%

1) -2;
2) 5;
3) 1,5;
4) 8

2.YeMy paBHO BbIpakeHHe Sin* & -1
1) cos?a;

2)—sin * & ;

3) -cos?* o

4)tg .

3. Pemute ypaBHeHHe x*—3x—4=0. B oTBeTe ykaxkure 601N U3 KOpHEH
1) 3;

2) 4,

3) -5;

4) -1

4. Haiinure 3HaueHus Bepaxenus 3 216 -125
1) 30;

2) 25;

3) 81;

4) 8.

1 2

5. IIpeacTaBbTe BLIPAXKEHUE a° « d° B BUJE CTENEHU C OCHOBAHUEM a
1)a?;
2) a;
3) L
a
4)a®

6. Pemmre TpuroHOMETpUYECKOE YpaBHEHHUE Sin X =1
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1) %+2Hn,nez;

2) I+In,neZ,;

3) —37H+Hn,nez;

4)%+2Hmnez

7. YUemy paBHa AMaroHaidb NPSIMOYTOJILHOTO MapaljIesIeuIeia, €CIH €ro
u3MepeHus paBusel 3, 11, 57

1)\ﬁﬁ;
Z)Jfﬁf
3)v@§;
4) V155

8. UeMy paBeH 00bEM MPABUIIBHOW YETHIPEXYTOJIBHOM IPU3MBI, €CJIM CTOPOHA
OCHOBaHMsI paBHa 4 CM, a BbICOTa OOKOBOM I'paHH § CM.

1) 156;

2) 38;

3) 144;

4) 128.

9. Yemy paBra npomspoHas pyskiun T (X) = X" +5x° +1
1) 4 x® +15x2;

2) 3x2 +15x;

3) x* +15x2;

4) 12x° +8x2.

10. Pemure ypaBHEHUeE: Jx+4=4
1) 4;
2) 3;
3) 12;
4) 3.

11. Ha xneTuaroit 6ymare ¢ pazmepom kieTku 1X1 n300paxeén napaaienorpamm.
Haiinure ero miomans.
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N —
NN 1
\\ \\
AVEEAN |
\\ \\ |
\‘l \‘\
| My, M,
— N
1) 16;
2) 32;
3) 14;
4)9

X+2

12. Pemmute ypaBHeHue 3 =9
1) O;
2) 3;
3) 1;
4) 3

13. Pemmre ypaBHenue 10g; (x—3) =1
1) -4,

2) 2;

3) 3;

4) 6

2,442
Jo3

14. Haiinute 3HaY€HUs BBIPAKECHUS

1) 4;
2) 8;
3) 2;
4) 1

15. HaitnuTe 3HaYCHHS BBIpaKEHHUs 2 %"

1) 10;
2) 4;
3) 8§;
4)0
Bapuanm-2
2
1. Haiinute 3HaueHre BeIpaxkeHus 12. @j —5-%
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1) -4,
1.
2) -1

3)1,6;
4)0

2.Yemy paBHO BhIpaxeHue c0S’ & -1
1Dsin?«;

2)tg a

3) -cos?

4) —sin * & ;

3. Pemnte ypaBHeHuEe x? —3x—10=0. B oTBeTe ykaxkure 601NN U3 KOPHEN
n7;

2) -8

3) -10;

4)5

4. Halinute 3HaueHus Boipaxenus 3/0,001-27
1) 0,3;
2) 0,03;
3) 0,027;
4) 3.
5. IlpeacraBpTe BhIpaKEHUE aé -ag B BUJIC CTETIEHU C OCHOBAaHHUEM a
1) a’l;
2) a%;
3) 1.
a

4) a®

6. Pemnte TpUroHOMETPUYECKOE YPaBHEHUE cosx =0

1) %+2Hn,nez;
2) I+2[nneZ,

3) %+Hn,nez;

4) %+Hn,neZ
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7. Uemy paBHa AMaroHallb IPSMOYTOJIBHOTO MapajuiesenuIieia eclid ero
u3MepeHus paBHa 2, 4, 5 cMm?

1) 40;

2) 11;

3)v§§;
4) 55

8. Uemy paBeH 00beM MPaBUILHON YETHIPEXYTOIBLHOM MIPU3MBI, €CJIM CTOPOHA
OCHOBaHHUSA paBHa 6 CM, a BBICOTa OOKOBOM IrpaHu 5 cM?

1) 180;

2) 381;

3) 122;

4) 197.

9. Uemy paBHa npousBoaHas Gpyakuuu f (X) = X* 1o2x° +4
1) x®+x;

2) 3x% +10x*;

3) x* +4x°;

4) 24x° +18x2.

10. Pemte ypaBHeHue: JX+5=2
1) 3;
2) 2;
3) 4,
4) -1.

11. Haiigute miomaas NpsMOYTOJIbHOTO TPEYTOJbHHUKA, €CIIU €r0 KaTEThl PABHBI 8,
6 cm.
1) 14;
2) 25;
3) 24,
4) 13

X+3

12. Pemmute ypaBHeHue 2 =8
1) 1;
2) -2;
3) 0;
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4)3
13. Pemmute ypaBuenue 109, (x+5) =1
1) 2;
2) -3;
3) 4,
1
4) >

14. Haiinute 3Ha4€HUS BBIPAXKCHUSA Vi8-yis

Jo,3
1) 4;
2) 2;
3)9;
4)3

15. Haiigure 3Ha4eHHS BBIpaXeHHs 3 °#%
1) 20;

2)3;

3)7;

4)0

Bapuanm-3

3 2
1 .Haiinure 3Ha4YeHNE BBIpaKEHUS & - (%) —4. (EJ

2
1) -3;
2) 1;
3)4;
4)0

2.YemMy paBHO BbIpakeHUE 2-c0S° & - sin? o ;
D1

2) 2;

3) 0;

4) -1,

3. Pemute ypaBHEHHE x* +14x+49=0.
1) 8;
2) -7,
3) -4,
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4)1

4. Haitnure 3HaueHnus Boipaxkenus 3/0,008-1000
1) 0,3;
2) 0,03;
3) 0,027,
4) 2.
5. IlpeacraBpTe BBIpAKEHUE a% :ag B BH/JIE CTEIICHU C OCHOBAHUEM a
1) ag;
2) a®,
3) L;
a
4) o2

6. Pemnre TPUrOHOMETPHYECKOE YPABHEHUE cosx =1
1) % +In,neZ,
2) 2IIn,n e Z;

3) %+Hn,nez;

4) %+2Hn,nez

7. Uemy paBeH 00beM MPSAMOYTOILHOTO MapajuIeIeuIe/ia, €CIU €ro U3MEpPEHUs
paBHa 2, 5, 6 cM?

1) 48 cn®;

2) 33 cnid;

3) 60 cn®;

4) 56 cad

8. Uemy paBHa auaroHaib Kyba eciu ero pedpo paBHO 3 cm?

1)2\ﬁ§;
2)3Jg;

3) 12;
4) 3+/3.

9. Yemy pasHa npoussoasast Gpyukuum T (X) =3X* +4x
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1) 6x+4;
2) x? +2x;
3) x+x°;

4) 4x+8x2.

10. Pemnre ypaBHEHHE: x-4=1
1) 1;
2) 5;
3) 7;
4) 10.

11. Yemy paBHa m1011a/ib MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C KareTamu 3 cM, 4 cMm
1) 6;
2) 10;
3) 7;
4) 23

12. Pemnre ypaBHeHHE 4 2>7=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

&

3,6-

J0,2

14. Halinute 3Ha4Y€HUS BBIPAKEHUSA

1) 10;
2) 8;
3) 6;
4) 12

15. Haligute 3HaUeHUS BhIpaXKeHUS 4 '°%°
1) 0;
2) 16;

47



3) 5;
4)7

Bapuanm-4
1. Haiinute 3uauenue Bepaxerns 0,2° <250 —0,21:0,3
1)-3;
2) 1,7,
3) 4,
4)0

2.Uemy paBHO BbIpakeHue 3¢c0S° & +3sin? o ;
1)-2;
2) 4;
3) 3;
41

3. Pemnte ypaBHeHUE 4 x? +4x+1=0.
1) -2;

2)-1:

) 2

4.
3)-2;

4) -1

4. Haiinure 3HaUeHHs BeIpaxeHus 64 -27
1) §;

2) 22;

3) 12;

4) 15.

1 4
5. IlpencraBpTe BBIPAKEHUE a® : ¢® B BUAE CTEIICHU C OCHOBAHUEM a

1) a%;
Z)a%
3) L,

a

4) o>

6. Pemnre TpuroHOMeTpUYECKOE YpaBHEHHE Sin X = —1

1)HmneZ;
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2) -2[1+IIn,neZ;

3) _%+2Hn,neZ;

4)%+2Hmnez

7. Uemy paBeH o0beM Ky0a ecitu ero pedpo paBHO 5 cM?
1) 88 cas®;

2) 125,

3) 126 ca®;

4) 300 el

8. Uemy paBeH 00beM MPSMOYTOJIBHOTO MapajulesenuIieia, €Clid ero N3MepeHus
paBHbI 1, 4, 67

1) 21;

2) 56;

3) 34,

4) 24

9. Yemy paHa npomsBoHast pyrkmun T (X)=4x" +2x" -100
1) 2x+4;

2) x* +6x°;

3) 3x+5x°;

4) 20x* +14x°.

10. Pemmute ypaBHEHUE: IX+7=2
1) 0;
2) 4,
3) -3;
4) -5.

11. Uemy paBHa momaib NpsSMOYTOJIbHOTO TPEYTOJbHUKA, €CIIU €r0 KaTeT paBeH
6 cM u runorenysa 10 cm.

1) 48;

2) 24,

3) 32;

4) 16

12. Pemnte ypaBHEHHE 5%°=25
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1) 2;
1.
2) -1

3 .3;
) 3

4y 11
)13

13. Pemute ypaBuenue 10g; (2x +1) =2

1) -1;

2) 4,

3) 12,

4) -4

14-47
J0,2

14. Haiinute 3HaY€HUs BBIPAKCHUS

1) 11;
2) 18;
3) 7,
4) 4

15. Haiigute 3HaUCHUS BhIpaXKCHHS 5 %’
D,

2) 3;

3) 10;

4) 8

Bapuanm-5

1.HatiguTe 3HaueHUE BBIPAKCHHS 01°-110-016:0,2
1) -0,69;

2) 1,8;

3) 0,04;

4)0, 25

2.Uemy paBHO BbIpakeHHe 4c0S° & +4sin? o ;
1) 8;
2) 4;
37,
4) 0;

50



3. Pemnre ypaBHEHUE X? —16X+64=0.
1)-2,7;
2 -l;
) 2
3) §;
4) -15

4. Haifaure 3HaueHus BeIpaxeHus V16 -81
1) 18;

2) 220;

3) 122;

4) 6.

5

2\4
5. IlpeacraBbTe BBIpa)KeHI/IC[af’J B BUJIE CTEIIEHU C OCHOBAaHUEM a

1) a%;
2) a®,
3) a%;
4) ar

6. Pemmre TpuronoMerpuyeckoe ypaBHeHHue Sin X =0
1) Tin,neZz;
2) -TI+Mn,neZ;

3) _%+Hn,nez;

4)%+2Hmnez

7. Uemy paBeH 00beM KyOa eciiu ero peopo paBHO 6 cM.?
1) 156 cr®;

2) 128 cn®;

3) 343 cud;

4) 216 cn’

8. Uemy paBeH 00beM MPSIMOYTOIBHOTO MapasIeIeUIe/a, €CIIU €ro U3MEPEHUs
paBHbI 2,4,5?
1) 29;
2) 40;
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3) 56;
4) 48

9. Yemy pasua npomssoxnas pyukmm T (X) =2x° +15x* +23
1) 2x° +15;

2) 16 x” +30x;

3) 23 x+15x*;

4) x7 +4x2.

10. Pemute ypaBHEHHE: Jx+9=6
1) 10;
2) 14;
3) 27;
4) 15.

11. qCMy PpaBHa I1I0IIaab IMpAMOYI'OJIBHOI'O TPCYTOJIbHHUKA, CCIIN €TI0 KaTCT PABCH
3 CM U THIIOTEHY3a 5 CM.

1) §;

2) 12;

3) 2;

4) 6

12. Pemnte ypaBHEHHE 5 '=125
1) 6;
2) L.
) 3
3) 4;
4) 1

13. Pemute ypaBaenue l0g, (5x—1) =2
11;
2) 5;
3) 2;
4) -3
o8
Jo.4.42

14. Haiinute 3HaY€HUS BBIPAKCHUS

1) 1;
2) 0,4;
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3) 3;
4)0,1

15. HaiiguTe 3HaueHUs BHIPAKEHUS 6 oy
1) 0,25;

2) 30;

3) 0,75;

01

OT1BeTBhI:

1B

2B

3B

4B

NWRFRL|A~WN

WININ|EA N W

WWIF N N|OT

RWINWFL O

RN AN
AWK
NG YA NG EN
NP0
N[ R (N
WwN|[d|lw|e
AN|R|WR|F
Ar|w|lwlk|k
RN RN

5B

A IEN S

I

1. Kputepum onleHMBaHUs:
«5» - 90 — 100% mpaBUIBHBIX OTBETOB;
«» - 710 — 89% npaBUIBLHBIX OTBETOB;
«3» - 50 — 69% mpaBUIIbHBIX OTBETOB;
«2» - menee 50% MpaBUWIBHBIX OTBETOB.

KpuTtepun onieHKH npeacTaBJIeHHBIX TECTOBBIX 3aIaHUIi:
«5» - 14 — 15 npaBUIIBHBIX OTBETOB;
«4» - 10 — 13 npaBUIBHBIX OTBETOB;
«3» -8 — 9 nmpaBUIBHBIX OTBETOB,;
«2» - MeHee 8 TIPaBWIIBHBIX OTBETOB.
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Hoo~NoOkwWNE

TeMbl HHAUBUAYAJIBHBIX IIPOCKTOB

110 AUCHUIIIIMHC « MaremaTuka»

JKu3nb n HayuHble OTKpBITHSA Ppancya Buera
[TpousBoaHas u €€ mpUKIIaTHOE 3HAYCHHUE
YpaBHEHHUS, HEPABEHCTBA U CIIOCOOBI UX PEIICHUS
[Tudarop u ero Hay4HbIE OTKPHITUS

MatemMaTtuka: UICTOpUSI BOSHUKHOBEHUS U PA3BUTHUS
3amauu Ha APOOU U UCTOPUSI UX BOSHUKHOBEHUS
Matematuka u €€ poiib B apXUTEKType

['paduku GyHKIMN 1 UX TPUMEHEHHE

[Iporpeccun u UX MPAKTUYECKOE MPUMEHEHHE

. B Mupe BeposTHOCTEN

. 'eoMmeTpuyeckue Tesa B IpOCTPAHCTBE U BOKPYT HAC

. Uucna u ux ucropus

. 30JI0TO€ CEYEHHE B MATEMATUKE U €r0 MPUKJIIAJTHOC 3HAUCHUE

. IIponieHTHI, UX 3HAYEHUE U TPUMEHEHUE

. [lepBooOpa3nasi, MHTErpayl U €ro MPUMEHECHHE

. TexcToBBIE 3a1a4M U UX PELICHUE

. MeToapl MaTeEMaTHUECKON CTATUCTUKHU

. [TupamMuabl: TEOMETPUYECKOE TETIO U APXUTEKTYPHOE BEJIUKOJIEIIAE
. JlorapudMsbl: CyIIHOCTh U UX CBOWCTBA

. B Mupe kBagpaTHbBIX ypaBHECHUN

. TpeyronpHHUKH, UX CYIIHOCTb U 3HAYECHHUE

. 'eomeTpus: u3 riryOMHBI BEKOB J0 HAIIMX JHEH

. [lokazaTenpHbIC ypaBHEHUSI U HEPABEHCTBA: CYIIIHOCTh U CIIOCOOBI pEIIeHUs
. TpuroHoMeTpusi U MUP BOKPYT HAC

. CuMMeTpHs - OCHOBOIIOJIAraloIMi MPUHIUI YCTPOUCTBA MUPa

. Marematuku JlpeBHel ['perum 1 uX OTKPBITHUS

. MHOrOyTOJIBHUKHN UX CBOMCTBA

. BeKTophI Ha TIJIOCKOCTH ¥ B IPOCTPAHCTBE

. UppannoHanbHble ypaBHEHHS U CITIOCOOBI UX PEIICHUS

. Tena Bpamienusi, X BUAbI U CBOKMCTBA

. B mupe xomOunaropuku

. @yHKIMA: CTIOCOOBI 3a]JaHUs U CBOMCTBA

. CucreMbl KOOPAUHAT U UX TPUMEHEHHE

. Kopnu, crenenu u norapudmsi

. TpuroHoMeTpruYECKrE YPABHEHHUS M HEPABEHCTBA U UX PEILICHUE
. 3HaKOMO€ ¥ HE3HAKOMOE YHCJIO MU

1. Kpurepum onleHMBaAHUSA:
Oyenxa « Omau4Hoy.
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— paboTa HOCHUT TMPAKTHYECKUN  XapakTep, COJEPXKHUT TPaMOTHO
U3JTI0’KEHHYIO TEOPETHUECKYIO 0a3sy, XapaKTepU3yeTcs JIOTUYHBIM,
MOCJICIOBATEIHLHBIM M3JI0)KCHHEM MaTepHalia ¢ COOTBETCTBYIOIIMMHE BBIBOJAMH U
000CHOBaHHBIMH MPEIOKEHUSIMH,

— TIpH 3ammTe paboThl 00yYaromMKCA MOKa3bIBAET JOCTATOYHO TIIyOOKHE
3HAHMS BOMPOCOB TEMbI, CBOOOJIHO ONEPUPYET JAHHBIMH HCCIIEIOBAHUSMU, BHOCUT
000OCHOBaHHBIEC MPEJUIOKEHUS, BO BPEMSI BBICTYIUICHUS HCIIOIB3YET HAarJIsIHbIC
nocoous (TabuuIel, cXeMbl, rpadUKd, IJICKTPOHHBIC MPE3CHTAIMW U T.1I.) WIU
pa3naTovYHbIA MaTepHual, Jerko OTBEYAET Ha MOCTABIICHHBIE BOMPOCHI.

Oyenka «Xopouioy:

— HOCHUT TMPAKTHYECKHH XapakTep, COACPKUT TPaAaMOTHO H3JIOKCHHYIO
TEOPETUYECKYI0 0a3zy, XapaKTepH3yeTcs IOCIEJOBATEIbHBIM  H3JI0KCHHEM
MaTepHaa C COOTBETCTBYIOIIMMH BBIBOJAMH, OJTHAKO C HE BIIOJIHE 000CHOBAHHBIMU
PEIIOKECHUSIMU;

— TpU 3aluTe OO0YyYalolUics TIOKa3blBa€T 3HAHUS BOIMPOCOB TEMBI,
ONEpUPYET JAaHHBIMM HCCIEIOBaHUSI, BHOCHUT TMPEJIOKEHUS, BO BpeMs
BBICTYIUICHUS HCIIOJNB3YET HArJsaHble MocoOusi (Talnuilbl, CXeMmbl, Tpaduxw,
AJIEKTPOHHBIE TMPE3EHTAlMM U T.JA.) WIM Pa3gaTOUYHbIA Martepual, 0e3 0COoOBIX
3aTPyAHCHHUI OTBEUYAET Ha TIOCTABIICHHBIE BOTIPOCHI.

Oyenka « YooenemseopumenvHoy.

— HOCHUT TMPaKTUYECKUM XapakTep, COJEPKUT TEOopeTUUYecKyro 0azy,
O0asupyercss Ha MPAKTUUYECKOM Marepuane, HO OTJIMYAeTCs MOBEPXHOCTHBIM
aHAJIM30M M HEJOCTAaTOYHO KPUTHUYECKUM pPa3zbopoM, B HEHW MpPOCMATPUBAETCS
HEIOCJIEIOBATEILHOCTDh M3JIOKEHUSI MaTepualia, MpecTaBlIeHbl HeOOOCHOBAHHbIE
MPEIIIOKCHHUS;

— HMEIOTCS 3aMEUaHMs IO COJIEPKAHUIO PabOTH U 0OPMIICHUIO;

— TIpU 3aIyTe OOYYAIOUTUHCS TPOSBISICT HEYBEPEHHOCTh, ITOKA3bIBACT
ciiaboe 3HaHKE BOMPOCOB TEMBI, HE JaeT MOJHOTO, apTyMEHTHPOBAHHOTO OTBETA HA
3aJJaHHBIEC BOTIPOCHI.

Oyenxa «Heyooenemeopumenvroy:

— WHIUBUAYAJbHBIA MPOEKT HE 3aBEPIIICH;

— K 3aIuTe 00yJaroluiicss He JOIyCKaeTcsl.
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