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IHosicuuTeNLHAA 3aNIUCKA

[IpakTrueckue 3aHATHSA CIYKaT CBS3YIOIIMM 3BEHOM MEXAY TEOpHEH H
MPAKTUKOW, KOTOpbIE HEOOXOJIMMBI Jii 3aKPEIUICHHs] TEOPETHUUYECKUX 3HAHUM,
MOJIYYCHHBIX Ha YpOKaxX TEOPETUYECKOro OOy4YeHMSs, a TaK K€ I MOJIy4eHHS
MPAKTUYECKUX 3HAHUMU.

[IpakTuueckue 3aJaHusl BBIMOJHSIIOTCS OOYYarOUIUMCS CaMOCTOSITEIBHO, C
NPUMEHEHUEM 3HAHWW W YMEHUHW, I[OJIYYECHHBIX Ha YpOKax, a Takke C
UCITI0JIb30BAaHUEM HEOOXOJIUMBIX MOSICHEHUMN, TTOJIYYEHHBIX OT MpernojaBatess npu
BBITIOJTHEHUHU MMPAKTUYECKOTO 3aJaHUS.

[IpakTnueckue 3amgaHusi pa3pabOTaHbl B COOTBETCTBMU C Yy4eOHOMH
IIPOTPaMMOM

3a4eT Mo KaxJa0M MpakTUYECKOW paboTe MOJydaroT MOcie €€ BBIMOTHEHUS,
a TakK€ OTBETOB HAa BONPOCHI MPENOJABATENsl, €CIM TAKOBbIE BO3ZHUKHYT IPH
IIPOBEPKE BBIMOJIHEHHOTO 3aaHUSl.

IlnanMpoBaHue NPpaKTUYeCKHUX padoT

Pa3neant

Paznen 1 Auaredpa

Tema 1.1. PazBuTHe NOHATHSA 0 YMCJIE.

I1.3.Nel JlericTBus HaJ HATypaAJIbHBIMU, LIEJIBIMHA, PALIMOHAJIBHBIMA U
JNEUCTBUTEIBHBIMU YUCIIAMU.

I1.3. Ne 2[TpuGnmxennbie Berunucinenus. [Ipubnmxennoe 3HadeHne
BenU4MHbL. JIeMCTBUS ¢ TPUOTMKEHHBIMH YUCITIAMHU.

Tema 1.2. KopHu, cTenenu u jorapupmeol.

I1.3. Ne3 BoeluncneHue u cpaBHEHHUE KOPHEH.

I1.3. Ne4 Perienue 3aj1a4 Ha CBOMCTBA CTENECHMU.

I1.3.NeS Crenenu ¢ paluOHaIbHBIMU U ICUCTBUTEIBHBIM IMOKA3aTEIAMU, UX
CBONCTBA.

I1.3Ne6 Peniennie nokazaTeabHbIX YPAaBHEHUN U HEPABEHCTB

I1.3.Ne7 Haxoxienue 3HadeHmii 1orapudmMoB.

I1.3.N\e8 Pemenne 3amayu Ha cBOMCTBA Jorapr(hmMoB

O|oN®| O1 | b~jW

I1.3.N\e9 Pemienne norapudMuyeckux ypaBHEHUI 1 HEPABEHCTB

Pazgen 7 'TEOMETPUSA

Tema 7.1.1IpsiMble M IVIOCKOCTH B IPOCTPAHCTBE.

10 I1.3.Nel10ITapaniensHOCTh NPAMBIX U TNIOCKOCTEH.

11 I1.3. Ne 11 IlepneHAMKYASPHOCTh NPSAMBIX U TUIOCKOCTEM.

Pa3znen 6. JiaemeHThl KOMOMHATOPUKHU. 12 YacoB.

Tema 6.1. OcHOBHbIE IOHATHS KOMOMHATOPUKH

Pasnea 7. TEOMETPUA




Tema 7.5 KoopamHaTbl M BEKTOPBI.

12

I1.3.Nel12 [TeiicTBHs HaJl BEKTOPaMHU.

Pa3znes 2 OCHOBBI TPHTOHOMETPHH.

Tema 2.1 OCHOBHBICIOHATHSA.

Pasznen 2 OCHOBBI TPUTTOHOMETPUHA

Tema 2.2. OCHOBHBbIC TPUTOHOMETPHYECKHE TOMKAECTBA

13

I1.3. Ne 13 Vicnonb3oBanue ¢GopMyI MPUBEACHUS JIJIsT TPeOOpa30BaHUS
TPUTOHOMETPUUYECKUX BHIPAKECHUH.

14

I1.3. Ne14 ®opmyrbl TBOMHOTO ¥ MOJIOBUHHOTO apTYMEHTOB.

15

113 Nel5®opmysbl cyMMBbI M pa3HOCTH ISl CHHYCA, KOCUHYCA, TAHTEHCA,
JIBOMHOTO apryMeHTa JiJisi CHHyCca U KOCUHYCa U UX MPUMEHEHHE IS
npeoOpa3oBaHusl BHIPAKECHHI.

16

I13 Ne 161IpeoOpazoBanus MPOCTEHIIIMX TPUTOHOMETPUUECKUX BBIPAKEHUI.

Tema 2.3. IIpocreiiiine TPUTOHOMETPUYECKUE YPABHECHUS U
HEepaBeHCTBA

17

II13Nel7 PenieHne TPUrOHOMETPUYECKHX YPABHEHMUIA.

18

113 Ne 18 PemieHue npocTenmx TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB Pa3IUYHBIMU CIIOCOOAMH.

Paznen 3. ®yHKIuM ¥ rpauKu.

Tema 3.1. CBoiicTBa QyHKIIHH.

19

113 Ne 19Pemienne 3aga4 METOJIOM UHTEPBAJIOB

20

113 Ne20I'padmueckoe perieHrne CUCTEM HEPABEHCTB HECKOJIBKUX
NIePEMCHHBIX.

PA3JAEJI 7 TEOMETPUSA

TEMA 7.2. MHOTrOrpaHHUKH.

21

I1.3.Ne21 [apannenenunen u Kyo.

22

I1.3. Ne 221Tupamupa. [IpaBuiibHast nupaMuia. Y ceUeHHAsi TUpaMu/Ia.
Terpasp.

23

I1.3.Ne23IlocTpoeHne ceueHuii MHOTOTPAHHHUKOB.

24

I1.3. Ne 2406bem napasuienenumnena. O0beM Mpu3MBbl.

Tema 7.3. Tes1a 1 NOBEPXHOCTH BpallleHUS

25

I1.3.Ne 25 O6beMbl ¥ TOBEPXHOCTH TEJI BpAICHUS.

Pa3nend. Hauaia MmaTeMaTHYeCKOro aHaJmu3a.

Tema 4.1. ITociien0BaTEJIHLHOCTH.

26

I1.3.Ne261 Ipeaen pyHkumm.

Tema 4.2. [Ipou3BogHas u €€ NpUMEHEHUE

27

I1.3.Ne27 [TpousBoanas. [lonsarue o mpou3BoaHON GHYHKIINHU, €€
reOMETPUUYECKUN U PUBNUECKUN CMBICI.




I1.3.Ne28VYpaBuenue kacarenbHOM K rpa@uky pyunkuuu. [IpouzBogusie

28 CYMMBbI, TPOU3BEJEHUS, YACTHOTO.

29 I1.3.N\e29 HaxoxxneHue MakCHMyMa 1 MUHUMYMa Ha OTPE3Ke.
Tema 4.3 UHTErpaJ v ero npuMeHeHmne

30 I1.3.Ne30Pemnienue MHTErpagoB, UCMOIB3YS PA3IUYHBIE METO/IBL.

31 I1.3.Ne31 [Tpumenenue dhopmynsl HetoTona-JlelOHua.

32 I1.3.Ne32BprunciieHue mionaaeid KpUuBOJUHEHHBIX TPaICIU.
Pa3nes 6 JieMeHTHI TeOPUH BEPOATHOCTEN M MATEMAaTHYECKOM
CTATUCTUKHU.
Tema 6.2. DjieMeHTbI TEOPUHU BEPOSITHOCTE

33 I1.3.Ne33Penienue 3aa4 Ha CJIO’KEHHUE M YMHOKEHHE BEPOSTHOCTEH.
Pasznes S. YpaBHeHus1 M HepaBeHcTBA. 20 yacos.
Tema 5.1YpaBHenus u cucrembl ypapHeHuii. HepaBeHcTBa u cucTeMBbI
HEPaBEHCTB C ABYMS NePEeMEHHBIMH

34 I1.3.Ne340OcHoBHBIE TPUEMBI PEIICHUs YpaBHEHUN U HepaBeHCTB. Cocoo
BBEJICHHSI HOBBIX IIEPEMEHHBIX.

35 I1.3.Ne35Pemenne nppaliOHaIbHBIX YPABHEHUN.

36 I1.3. Ne 36 Pemenne nppalimoHAIBHBIX HEPABCHCTB.

HToro 3a roa 36 yacos

MeToanuyecKkue peKOMEeHIAIUN 10 BHINOJIHEHUIO IPAKTHYECKUX PadoT
Paznen 1. Aureopa.
Tema 1.1. PazBuTHe NOHATHS 0 YHCTE.
IIpakTnueckast padora Nel.

BoinosiHeHue aeiicTBUII HAJl HATYPAJIbHBIMH, LEJbIMHU, PAIIHOHAIbHBIMHA U
JeHCTBUTEIbHBIMY YMCJIAMH.

HatypanbHble uncna - 3T0 4ucia, KOTOpbIe UCIONb3YIOTCS TIpH cuere: 1, 2,
3.. u Tt.1.Homp He sBnsercs HarypanbHbIM.HaTypaibHble 4Yuncaa MOPUHATO
o0o3HayaTh cuMmBojioM N./[Ba uymcna ominMyaromuecs Ipyr OT Apyra TOJIBKO
3HAKOM, Ha3bIBAKOTCS HPOMUBONON0HCHBIMU, Haipumep, +1 u -1, +5 u -5. 3nak "+"
OOBIYHO HE MUILYT, HO MPEANOJaratoT, 4To nepea uuciaom ctout "+". Takue yucna
Ha3BIBAIOTCANOI0MCUmMenbHbiMy. Yucna, mepes KOTOPhIMHM CTOMT 3Hak -,
Ha3bIBAKOTCS ompuyamenvuvivu. HatypaibHble 4YHClia, TPOTUBOIOJIOKHBIE UM U
HOJIb HAa3bIBAIOT LEJIbIMU YHUCIaMU. MHOXECTBO IIeJIbIX 4YHCel 0003HAYaIoT

CUMBOJIOM Z.

ParmmonansHbIE quciaa -3TO KOHEYHBIE IPOOH 1 OECKOHEUYHBIE
2 1
—=104. E=D,1(6)

nepuoandeckue apobu. Hampumep, > MHO0XeCTBO paliOHATbHBIX



http://fizmat.by/math/fraction#fraction_3
http://fizmat.by/math/fraction#fraction_3
http://fizmat.by/math/fraction#fraction_3

qHCEC 0003HayaeTcs Q Bce I CJIbIC qucia SABJIIIOTCA
paHI/IOHaJIBHBIMI/I.B@CKOHC‘IH&H HCTICPUOANYCCKAA ,Hp06b Ha3bIBACTCA

MppaLMoHaIbHEM urcioM. Hanpumep: 7= %1416 e=27183..

MHOXeCTBO  HMppallMOHANBHBIX  4yucen  oOo3Hauaercs J.MHOXeCcTBO  Bcex
paIMOHAIBHBIX M BCEX HWPPAINMOHATIBHBIX YHCET HA3BIBACTCS MHOMCECMBOM
oeticmeumenvHulX (8euecmeerHvix) dnucen.JleicTBUTeNbHbIE Yhcia 0003HAYAOTCSA
CUMBOJIOM R.

3amaHud K NpaKTHYECKO# padoTe.
Bapuanr 1

1. BpyuciauTh:

32, 452 8 3V.a4- 312,15 1,
2)3 ?7'- 15.;’ 6) (E_Z) 44 : B)(24+48) 111, T) 65 4.

o 7
2. YHpOCTI/ITL BBIPAKCHHUC U HAUTH CTO 3HAYCHUC IIPU a4 = 1—3

5 3
a)-a+—a.
77 14
9 1
3. Hoxaxwute, 4TO 3HaueHUE BbIpaxkeHus 4,8 + X" 0,5x - ~X HE 3aBHCHT OT

3Ha4YCHUA X.

4. Halinute 3HAYCHUE BBIPAKECHUS:
1 1

+
6+2vV5 6-2v5

5. Pacrnionoxxurte B mopsiike BO3pacTaHUs LII/ICJIail,S;%; %; V3 : %
Bapuanr 2
1. BerunuciauTh:

395 . 9573 345Y. 94" 2 .5y, E
a) 9; 2; - 2;' 75, 0) (8+ 12) 24 : B) 15 (114 7) : r)828 5.

. 2
2. YOpoCTUTh BBIPAKEHUE U HAUTHU €ro 3HaYEHUE MPU a = 45
5 . 3
a) —a+—a.
7" 14
9 1
3 .JoxaxuTe, 4To 3HAUYe€HUE BbIpaxkeHus 4,8 + X" 0,5x - X HE 3aBHCHT OT

3HAa4YCHHUA X.

4. HalimuTe 3HaU€HUE BBIPAXKCHUS:
1 1

+
442+/3  4-243
116 . . ]
5.Pacrnionoxurte B mopsiike BO3pacTaHUs YUCa: 3,1,?, T, V10;

S

Kpurepuu oueHku:
«5» - CTaBUTCS 32 5 BEPHO PELICHHBIX 3aJaHUM;
«4y» - craBuTcs 3a 4 BEPHO PELICHHBIX 33JIaHMUS;
«3» - cTraBUTCS 3a 3 BEPHO PEILICHHBIX 33JIaHMUS;
«2» - eciv peumieHo MeHee 3 3aJlaHuid.
Jlureparypa.
bammakoB M. M. Matemaruka (6a30Bbiii ypoBeHb). 10 kitacc. — M., 2014.
bammakoB M. U. Martemaruka (0a30Bbiii ypoBeHb). 11 kimacc. — M., 2014.

Tema 1.1. PazBuTHe NOHATHSA O YHCJIE.


http://fizmat.by/math/fraction#fraction_3

IIpakTuyeckas padbora No2
Pemenue 3a1a4 Ha BbINOJIHEHHE JeHCTBUI ¢ MPUOJIMKEHHBIMA YUCJIAMU
[{enb: 3aKpenuTh MOTYYCHHBIC 3HAHUS 110 TEME B MPOLIECCE PEIICHUS 3a/1a4.

AOCOJIOTHON MOrPEeNIHOCTHI0 TIPUOJVIKEHUS HA3bIBACTCS MOJYIh Pa3HOCTH
MEXIy WCTUHHBIM 3HAY€HUEM BEIUYMHBI W €€ HPUOIMKEHHBIM 3HAYCHHUEM.

T — zp |, IJic T— WCTUHHOE 3HaueHUe, Ln— MPUOIMKEHHOE.
OTHOCHTEIbHOI MOTPEeIIHOCTHI0 TPHOIMKCHUS HA3bIBAETCS OTHOIICHUE

a0COJIIOTHOM MOTPEIIHOCTH K MOIYIIONPUOINKEHHOTO 3HAYCHHS BETMYNHBI.
|z — |

Tn ,TA€ £— UCTUHHOE 3HaUYCHHE, Ln— MPUOINKEHHOE.
OTHOCHUTEINbHYIO MTOTPEUTHOCTh OOBIYHO BBI3BIBAIOT B MPOIICHTAX.
Ipumep. Ipu oxpyriennu uncna 24, 310 exuaun monyaaercs uncio 24.
24 3 - 24 .
== =0,125
OTHOCHTENIbHAST TOTPEIIHOCTh paBHA 24 . ToBopsT, uyTO
OTHOCHTEIIbHAS IOTPENTHOCTh B 3TOM Cliydae paBHa 12 5%.

Baxnenmen 3amadeil npuOIMKEHHBIX BBIYUCICHUNA TIOMHUMO HaXOXKJICHUS
NPUOIVKEHHOIO 3HAYCHHUS BEIWYMHBI SIBISIETCS OIICHKA aOCOJIIOTHOM WIIM
OTHOCHUTEJIBHOM MOTPEIIHOCTH.

Hanpumep, uncno 3, 14 sBusercsa npuOIMKEHHBIM 3HAYCHUEM YUCla T, PU
ATOM a0COJIFOTHAS IMOTPEITHOCTh HE TPEBOCXOIUT 0,01,

3ajaHns K NPAKTUYECKOM YaCTH.
1. 3anucath yKcia B BUJE IBOMHOTO HEPABEHCTRA.

a;=547,06, Aa=0,005 a,=0,5478 , Aa=0,0001
a,=8,4589 , Aa=0,0001 a,=21457 , Aa=50
a,=457000 , Aa=200 ao=5,4782, Aa=0,124
a,=0,1245 , Aa=0,0002 a,=44,558 , Aa=0,24
2. Oxpyrmuth ¢ TouHOCTHIO 110 0,01 crepyromue yncna.
0,4558 3,54628 6,54987
15,254 26,4782 3,54628
11,6987 64,2498 2,5487
13,89214 3,9987 9,01124
25,3698 6548,1254 45,6982
3. Haiitu rpanuily OTHOCUTEIBHON MOrPEIIHOCTH YHCTIA a.
a=6,96 , Aa=0,02 a=12,79, Aa=2
a= 648.5, Aa=0,05 a=792,3, Aa=0,05
a=2,372 , Aa=0,004 a=4,25 , Aa=0,02
a=34,27 , Aa=0,005 a=1,9345, Aa=0,0005

Kpurepuu oneHku:


http://mathematics.org.ru/wiki/%D0%9C%D0%BE%D0%B4%D1%83%D0%BB%D1%8C_%D1%87%D0%B8%D1%81%D0%BB%D0%B0,_%D0%B5%D0%B3%D0%BE_%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BC%D1%8B%D1%81%D0%BB
http://mathematics.org.ru/wiki/%D0%9F%D1%80%D0%B8%D0%B1%D0%BB%D0%B8%D0%B6%D1%91%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D1%8B
http://mathematics.org.ru/wiki/%D0%9C%D0%BE%D0%B4%D1%83%D0%BB%D1%8C_%D1%87%D0%B8%D1%81%D0%BB%D0%B0,_%D0%B5%D0%B3%D0%BE_%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BC%D1%8B%D1%81%D0%BB
http://mathematics.org.ru/wiki/%D0%9C%D0%BE%D0%B4%D1%83%D0%BB%D1%8C_%D1%87%D0%B8%D1%81%D0%BB%D0%B0,_%D0%B5%D0%B3%D0%BE_%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BC%D1%8B%D1%81%D0%BB
http://mathematics.org.ru/wiki/%D0%9F%D1%80%D0%B8%D0%B1%D0%BB%D0%B8%D0%B6%D1%91%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D1%8B
http://mathematics.org.ru/wiki/%D0%9E%D1%86%D0%B5%D0%BD%D0%BA%D0%B0_%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2%D1%8B%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F

[Ipouent KadecTBeHHasi olleHKa WHIUWBHUIYAIbHBIX 00pa30BaTEIbHBIX
PEe3yAbTATUBHOCTH | TOCTUKEHUMN

(IpaBuIBHEIX Oay (oTMeTKA) BepOABHBIN aHAJIOT

OTBETOB)

90 + 100 9) OTJINYHO

80 + 89 4 XOpOUIO

70 ~79 3 YIOBJICTBOPUTEIHHO

menee 70 2 HE yJIOBJIETBOPUTEIHHO

Jluteparypa:

bammvakoB M. M. Matemartuka (6a30Bbiii ypoBeHb). 10 kitacc. — M., 2014.
bammakoB M. M. Matemartuka (6a30Bbii ypoBeHb). 11 kitacc. — M., 2014.

Tema 1.2. KopHu, cTenenu u Jiorapugmbl

0,c>0meN, neN, m=22, n=2,mo:
Vab=Va-¥p; Vam= ¥a; ff= 2
V5 - (V2000 — V125)

Ilpumep: 1) Boruucnure:

IIpakTnuyeckas padora Ne3
BoiunciieHue ¥ cpaBHeHHE KOPHeEH.
[leab: 3aKpenuTh NOTYyYEHHBIE 3HAHUA 110 TEME B IPOLIECCE PELICHMS 3a/1a4.
Buvruucnenue u cpasnenue xkopueti. Ceoticmea kopueti cmenenu N: ecmm a= 0, b >

V125 = /10000 —

V625 =

3alaHus K NPAKTHYECKO# YacTH.

n an:

a,(Ya)" = Vam
Na= "a

V10* - 354 =10-5 = 5

Bapuant 1 Bapuanr 2
1 3|8 324
«/0,25+3-\/; —6\[ /
2,5
2 29 - V16 — 15 7 — 3\/_
3 23125 — 0,9° V1255 — 3216
4 /1252 — 0,25 /85 —0,32
5 100 — /3432 17
Y
6 J25+0,04- Y27 = 125 1
/250,09
-1/125- 0,027 - 64
! V216 0,125 s[343 27
243 8 125
8 V54 -4/16 V32
/250 V64 - V4




9 V32-81

/162

327 - /375
V81

10

4\]7+4\/§-\/2—\/§

4\/6—2x/§-4\/6+2x/§

Kpurtepun oueHkwu:

«5» -craBuTCd 3a 5 BEPHO PEIICHHBIX 3aJaHUM;

«4» - craBUTCA 3a 4 BEPHO PEIICHHBIX 3aJaHUS;

«3» - CTaBUTCA 3a 3 BEPHO PELICHHBIX 3aaHUs;

«2» - ecnu peleHo MeHee 3 3aJaHuil.
Jluteparypa.

bammakoB M. M. Matemaruka (6a30Bbiii ypoBeHb). 10 kitacc. — M., 2014.
bammvakoB M. M. Matemartuka (6a30Bbii ypoBeHb). 11 kitacc. — M., 2014.

Tema 1.2. KopHu, cTenenu u Jiorapugmbi
IIpakTnueckas padora Ned

Peurenue 3a1a4 Ha CBOMCTBA CTENCHU
Heab: ciocoOCTBOBAThH 3aKPEIIEHUIO HABBIKOB PAa0OTHI CO CTENEHSIMU C

pamMOHAJIbHBIMU I10OKa3aTCJIsIMU.

CgoiicTBa CTeNEeHU ¢ PAlMOHAJBHBIM IOKAa3aTeJeM.

1. a"=a-a-a.... a( k pa3)
2. a%=1; al=a
3 aK aT_aK+T
4 a® _ k-t
— = a

IIpuMmepsbI.
_ 1 _ 1 1 _ 1 1
1.8 1= =; 53=_3=_; (=3)2%= — = =
8 5 125 (-3) 9
1 —3 5 — 51 g l
2.252=+/25=05; 25=3273= 5;\/5 = ax
2 1 2,1 7
3. B3°B2 = B3 2 = Bé,
1 1 1 1 !
( 16 )‘z _ (0,0625)Z _0,0625% _ (0,5 _ 052 _ 05 _ 0.5
- - 1 - 1 - T - 5 — U
7 5
V128332 _ V2725 2728 22 _
V8164 Voz.3/43 9%4% 94 9
3ajaHnus K NpaKkTU4ecKoi padore.
Bapuanrt 1 Bapuant 2
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275:(2%:29) (-2)°57

&\ "2 _x3:X2 54.210.1 -

(Z=) = 2. (0,2x73y"2)? - (Zy)

3. (4 1)2253( ;) DO g (22 0est ((-sy 2
(5 5%, ()

1 3Y_1 3 ig“?’x. -2, -8 * (;) (3_3’7)
A O 5 WG}
Kpurepuu oueHku:

«5» - CcTaBUTCS 32 5 BEPHO PELICHHBIX 3aJIaHUM;

«4» - craBUTCA 3a 4 BEPHO PEIICHHBIX 3aJaHUS;
«3» - cTaBUTCA 3a 3 BEPHO PELICHHBIX 33/IaHMUS;

«2» - eclli peleHo MeHee 3 3aJlaHuid.
Tema 1.2. KopHu, cTrenenu u Jjorapupm

bl

IIpakTnueckas padora NeS
CreneHu ¢ pauMOHAJBHBIM MOKA3aTeJIeM.

I.[e.m:: CIT0cOOCTBOBATH 3aKPCINICHHUIO HABBIKOB PCIICHUSA BBIpEl)KGHI/Iﬁ

CoACpKalUX CTCIICHN C pallMOHAJIBHBIM IIOKA3aTCIICM.
Ceoticmea cmenenu ¢ PAUUOHAIbHBbIM NOKA3aAmeem.

l.a=a-a-a....a(x pa3) 2. a®=1; at=a 3. da-a" =a*"
a — .
4, — = g" 5. (a*6)=d" 6. (a)"=a""
a
K K
a a
7. (%) =%
8 6~
Ilpumepni
1. 871 = 53=—=—1,; 32=_1_=_2
' ! 53 125 (-3)2 9
1 1
5 51 1
2. 252=425=5; 275=V27%= |5Wa =
2 1 2.1 7
3. 63°62= g3 2= g6,
1 1 1 1 !
( 16 )‘z _ (0,0625)Z _0,0625% _ (0,57 _ 05*%F _ 05 _ 0.5
- - 1 - 1 T - 5 — U
7 5
5 V128332 _ 27325 2725 _ 22 _ 1
" V8T-Ve4 V92.3/33 95.45 94 9
3ajaHnus K NpaKkTU4ecKoi padore.
1 BapuaHT 2 BapuaHT
7 2 2z 1z
1. 6 3:63 1. 5 7:67
54,5_5—2 2 32,6
5—1,5 ' 3—1,9.30,5
1 2 1 1
— — 3_
5553 Imz2-m-2
3. E 3. T
54
1.3 5.3 4
4, (a4) -Va 4 (xE) - Vx3
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—s s (T
6. 2b7: (0.2193) 6. 7(;2_2((;%)5
7. (1255)" + (81) (%) (%)

5

273 645) - ((128§)%>7

oo

(3\/§§ + %) : (0,5‘3 - 35)

o
(0]
N R

o) (&) 0, a5i- (&)

10." (§)6 . 126 10."[274 - (%)4 - (0.5)*

Kpurepuu oueHku:
«5» -craBurca 3a 9-10 BepHO peHIEHHBIX 3aJaHUN;
«4» - craBuTcsa 3a 7-8 BEpHO PELICHHBIX 3a4aHUS;
«3» - craBuTCA 3a 5-6 BEpPHO PEIICHHBIX 3a1aHUS;
«2» - eciu pemieHo MeHee S5 3aJaHui.
Jlureparypa.
bammakoB M. . Martemaruka (6a30Bb1ii ypoBeHb). 10 kitacc. — M., 2014.
bammakos M. U. Maremaruka (0a30Bbiii ypoBenb). 11 kiacc. — M., 2014.

Tema 1.2. KopHu, cTenenu u Jiorapugmbi
IIpakTnueckas padora Ne6
Peumrenue nokaszareJbHbIX YPABHEHUI U HEPABEHCTB
Heanb: cnocoOCTBOBATh 3aKPEIUICHUIO HABBIKOB PEIICHUS MOKA3aTeIbHbIX
YPaBHEHUM U HEPABEHCTB.

OmnpenesieHue: MOKa3aTebHBIMU HA3bIBAIOTCS YPABHEHUSI 1 HEPABEHCTBA,
COJEpIKaIlye IEPEMEHHYIO B IIOKA3aTeNle CTEIEHH.

IIpumepsl.
1)25% — 24% — 23X 4 22X 4 2X — 1 = ( (pa3o’KEHUE HA MHOXKHUTEIIH)
24% . (2% _ 1) = 22%. (25— 1) 4 (2* = 1) = 0;
(2% =225 4 1) = 02 —1 =10, 2= 1,2 = 29, x=0
nyctb2?* =t ,t > 0,
t?—t+1=0; D = -3<0, xopueii nem.

Otget: 0
2)3* > 3Y © x>y, T.K. ocHoBaHnea=3> 1
3) (%)X > (%)y & x <Yy, T.K. OCHOBaHHea = % <1;

1
4)  2r<y, 2¥< 273, x< —3, T.K. ocHOBaHMea = 2 > 1

3ajaHus K NPpaKTH4eCcKoi padore.
12




Bapuanr 1 Bapuanr 2
5\ 1\*
1. (E) -1 1. (;) ~1
2.3%t2 _3X = 216 2. 255 — 6:5*+5=0
3. 2X*t3 _2X =56 3. 2%F3 4 2x+2 = 48
4 344 2-9% =56 4. 6-9*+7-4*—13-6* =
x2-x—20 2x—x2%+8
5. 0,4 <1 5 (g) > 1
6 25¥4+5<6-5% 6. 2x+1 4 4x < 8
2x—7 2_ X
7 0,2%2 > 25 7 (%)x T <1671
1 x2-5x o « (1 X—4
o (g) S pex 8. 1652 > 2 (32)
9, (x + 2)¥"8x+15 < 1 9, (x —2)*""5x < 1
10. (tgn/3)**<90° 10. (cosmt/3)"*°>2

Kpurepuu oueHku:
«5» -craButca 3a 9-10 BEepHO pelIEHHBIX 3aJaHUN;
«4» - craBuTcd 3a 7-8 BEpHO PEIICHHBIX 3aaHUS;
«3» - craBuTCA 3a 5-6 BEpPHO PEIICHHBIX 3a1aHUS;
«2» - ecnu pelIeHO MEHee 5 3aJaHuil.
Jlureparypa.
bammakoB M. M. Matematuka (6a30Bbiii ypoBeHb). 10 kitacc. — M., 2014.
bammakoB M. . Matematuka (6a30Bbiit ypoBeHs). 11 kiacc. — M., 2014
Tema 1.2. KopHu, cTenenu u Jiorapugmbl
IIpakTnueckas padora Ne7
Haxo:xknenue 3Ha4YeHUH JIorapugMoB.
Leab: cnocoOCTBOBATh 3aKPEIUICHUIO HABBIKOB BBIYMCIICHHS JIOTapU(PMOB.

Onpenenenue: Jlorapupmom MoNI0KUTEILHOrO YykciIa b mo ocHoBaHmIO @
Ha3bIBAETCS IMOKA3aTellb CTETICHH, B KOTOPYIO HAJI0 BO3BECTH &, YTOOBI TTOTYYUTh

b.
log,b =k o a*=b.

CsoiicTBa Jiorapugmos. log,x-y=1og,x +log,y; loga§ =log, x —
log,y; log,b= % -log, b ; log x b™ = % -log, b ; log, x = :Z::Z

(@>0,a+1, b>0,b+1). OcHoBHOe JorapupMHUIECKOe TOKIECTBO:
loga b —
aa? =p

IIpumepsl.
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1 1
1)Vupoctute Boipaxkenne: 362 1865 4 2108210 — 365 .

V36 (610;65)2 +==6—+01=024+01=034
2) Haiigure 3nauenue Beipakenus: (2 - logq, 2 +log,,3) - (2 -log,, 6 —
logy; 3) = (logy2 4 + logy, 3) - (logy, 36 — logy; 3) = logy,(4-3) -
log,,(36:3) =log,,12-log,,12=1-1=1;

3) Ha ckonbko cymma yucen log, 5 ulog, 20 6osbinevurcialog, (5 + 20) ?
Pemenwne: (log, 5 + log, 20) —log,(5 + 20) = log,(5-20) —log, 25 =
log, 100 — log, 25 = log,(100: 25) = log, 4 = 2.

3amaHud K NpaKkTHYeCKOl padoTe.

1 + 1 _

210g2 10

36log6 5

Bapuanr 1 Bapuanr 2
52 18
logs 4 logz 2
1 p
log , ¥/22. log ; /20.
2. 22 5 20
3
; 30logs /6. g Oltlogr V7.
. 4, .
4,
5 log ¢ log; 81. . log, 7 - log;, 81.
0 1 7
5 255V, 6. 14-10 %",
logg V7 logs V18’
, 36 . . 25 "
logy V22 logs Y11
8. log9 22 - 8. logg 11 °
18 log ; ¥17.
logg 3 * 9. 17
9.
10, log s logs 25. 10. log; 13-log,349.

Kpurepuu oueHkm:
Ouenka «5» crtaButcs 3a 9-10 BepHO BBINOJIHEHHBIX 3aJaHUl;
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«4» - ctaBUTCS 3a 7-8 BEpHO BBIMOJIHEHHBIX 3aJaHU;
«3» - 32 5-6 BepHO BBINOJIHEHHBIX 3aJaHUS;
«2» - MeHee BBINOJHEHHBIX 5 3aJaHul.
Jluteparypa.
bammakos M. M. Matemartuka (6a30Bbii ypoBeHb). 10 kitacc. — M., 2014.
bammvakoB M. M. Matemaruka (6a30Bbii ypoBeHb). 11 kitacc. — M., 2014.

Tema 1.2. KopHu, cTenenu u JiorapupmMbl
IIpakTnueckas padora Ne8
Pemienue 3aga4 Ha cBoOiicTBA JIOrapupMoB.
Leab: criocoOCTBOBATh 3aKPEIJICHUIO HABBHIKOB BBIYMCIICHUS JIOTapU(MOB.
3agaHus K NPAKTHYECKON YaCTH.

Bapuanr 1 Bapuanr 2
Brruucinure: Brruucnure:
1. 210g4 25 1. 3610g6\/§
2. log‘é + log, 32 2. log; 15 — log; ;—j
3. 27lo8s¢ 3. g1lo8s >
4, log; 16 : logs 8 4, log, 125:log, 25
5. 491-log72 _ 5-logs4 5. log 5108y 729
6. 3619865 + 1017182 — 3logo 36 6 g1025-310894 . 4glog, 2
7. Hawtm X, ecim ]gX = %]gm + 7. Hantu x, eciu 21gx =3 lgm +
5lgp — 3lgn S5lgp—4lgs
8.  HaHo: log,, 18 =n 8. JaHo: Ig2 =p, log,7 =
Haittu:  logg 9 g
Hatitu: lg 56
0. lg8+lg18 9. 2logg 33 —2logy310
2lg2+1g3
10. (2log12 2 +1og123) " | 10. 31g2+31g5
(2logy, 6 —log;, 3) Ig13-1g 130

Kpumepuu ouenxu:
«5» -craButcsa 3a 9-10 BepHO BHINMOJHEHHBIX 3aJlaHUM;
«4» - cTaBUTCS 3a 7-8 BEPHO BBIMOJHEHHBIX 3aJIaHUS;
«3» - 3a 5-6 BEpHO BBINIOJHEHHBIX 3aJaHUS;
«2» - 3a MeHee 5 3aaHui.
Tema 1.2. KopHu, cTenenu u Jiorapugmbi
IIpakTnueckas padora Ne9
Pemrenue jorapupMmuyecKux ypaBHeHUH U HEPaBEHCTB.
[ens: 3akperieHUe 3HaHUM, OTPAOOTKAa HABBIKOB PEUICHUS JIOrapu(pMUUYECKUX
YpPaBHEHUI U HEPABCHCTB.
llosichenus x pabome:.

15




Onpeodenenue: JlorapudMoM MOIOKHUTENEHOTO dicaa b 1o ocHoBanmio a ()
HA3BIBACTCS MOKA3aTeNb CTEMEHH, B KOTOPYIO HA0 BO3BECTH @, YTOOBI MOTYUHTh
b. log, b =k © ak =

Cesoticmea nozapughmos. log,x-y=1log,x +log,y; logag = log, x —
log, v; log kb = % logg, b ; log xb™ = % -log, b ; log, x = :zgzz
@0, a#1, b>0, b+1). OcHoBHOE JOTapU(PMUUECKOE TOXKIECTBO:
alo8ab — p

Ilpumepoi. 1) Pemure YpaBHCHHUE:
(logs x)? —logs x = 0. Pemenue: (logsx)? —logs x = 0; logs x -

(logsx—1) = 0; [lolgsgf::go : [izgi : [ﬁ:é oTBeT: 1;5

2) PemnTe HEpaBEeHCTBO: (log3x)? — 2logz;x—3 <0 Pemenue:
O6o3HauuB log; X =t, NPUXOAMMKHepaBeHCTBYt? —2t—3<0, —1<

t<3 ©&-1<logzx<3 c}log33_1Slog3XS10g333@§SXS
27 Otser: |3;27]
3

3ajaHuA K IpaKTHYECKOH padoTe.

Bapuanr 1 Bapuanr 2

1. Pemure ypaBHEHUE: 1. Pemmre ypaBHEHUE:

a) log1(3x -5 =-1 a) log1(4X +5)= —

0) log1(3x —5) = logl(x -3) 0) log1(4x +5) = logl(x + 8x)

B) logz(x —3x) =2 B) log3(x — 8x) = 2

r) log, x4+ log,(x—3) =2 r) logsx+logs(x—4) =1

n) lg?x—2lgx—3=0 n) lg*x —3logx—4=0

2. Pemmmre HEpaBEHCTBO: 2. PemmuTe HEpaBEHCTBO:

a) log,(2x—1) > % a) logo(3x—4) > %

0) logi(2x—1) > —1 0) logi(3x—4) = —1

2 3

B)log?x — 3log,x — 4 <0 B) logix + 2log;x — 3 <0

r) log;(5x — 1) > log;(2 — 3x) r) log,(5x + 1) > log,(3 — 4x)

3. Pemmute cucreMy ypaBHEHUI: 3. Pemure cucremy ypaBHEHMWIA:
{logz(x +y)=1 {log3(x +2y) =2
logz(x —y) =2 log,(x — 2y) =3

Kpumepuu oyenku: «5» - craButcs 3a 9-10 BepHO BBINOJHEHHBIX 3a/IaHUM;
«4» - cTaBUTCS 3a 7-8 BEpPHO BBHITIOJIHEHHBIX 3aJ]aHUM;
«3» -3a 5-6 BEepHO BBINOJIHECHHBIX 3aJ]aHUI;
«2» - MeHee IIITH 3aJaHuH.

Jluteparypa.
bammakoB M. M. Matemaruka (6a30Bbiii ypoBeHb). 10 kitacc. — M., 2014.
bammakoB M. M. Matemaruka (6a30Bbiit ypoBeHs). 11 kiacc. — M., 2

Pa3znea 2. TEOMETPUSA
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Tema 2.1. IIpsiMmble ¥ IJIOCKOCTH B MPOCTPAHCTBE.

IIpakTnyeckas padora Nel(

IMapajuieJbHOCTh NPAMBIX U IVIOCKOCTEH
[ens: 3akperieHUe 3HaAHUM, OTPaOOTKAa HABBIKOB NMPUMEHEHHUS MapauiebHOCTH
MPSMBIX U TUIOCKOCTEN IPH PEIICHUU 33/1a4.
lHosacnenus x pabome:
Onpeodenenue 1. JIBe npsiMble B IPOCTPAHCTBE HA3bIBAKOTCS MMAPAJLIEIbHBIMU, €CIH
OHH JIeXKaT B OJTHOM INIOCKOCTH U HE UMEIOT OOIIMX TOYEK
Onpedenenue 2. llpgiMags © IUIOCKOCTH B MPOCTPAHCTBE  HA3BIBAKOTCA
napajuIeTbHBIMU, €CJIM OHM He UMEIOT OOLUX TOYEK.
Onpedenenue 3. JIBe TIJIOCKOCTH Ha3bIBAIOTCA MapajUICIbHBIMH, €CIUOHU
He UMEKT 00LUX TOYEK.
Illpumep: KoHubl JaHHOTO OTpe3Ka AMMHOM 125 cMm orcTosT OT miockoctr Ha 100
cM 1 56 cMm. HaliTu JuiMHy €ro npoeKInH.

Pemenue: Mckomass AAMHA TNPOEKIMM paBHA JABYM HapauiebHbIM
CTOpOHAM  TIPSAMOYIOJbHMKA M OJHOBPEMEHHO HIDKHEMY KaTeTy
IPAMOYTOJILHOTO TPEYTOJILHUKA. M3 IPSAMOYTONBHOIO TPEYrOIbHHUKA 110
teopeme Iludaropa Haliném stoT Karer. c? = a?+ b?, b%*=c? -
a2, b2 = 1252 — 442 = (125 — 44) - (125 + 44) = 81 -

169, (Bropoii karer papen 100 - 56 = 44).b=+81-169 =9-13 =
117 cm. Otet: 117 cm

3ajaHud K NpaKTHYECKOH padoTe.

Bapuant 1 Bapuanr 2

1. CoenaTth cXeMaTUYECKUN | pUCYHOK:
A & a a€ a A€ a€a BES]

B

2.KakuM MOKeT ObITh B3aUMHOE PACIIOIOKEHHUE TPSIMBIX B IPOCTPAHCTBE?
JlaTh COOTBETCTBYIOIIME OMpeeiIeHUsI U 0003HAYCHUS, MPSIMOM U TIJIOCKOCTH B
IIPOCTPAHCTBE MOKA3aTh HA YEPTEXKaX.

3. UYepes ctopoHy | 3. CKOJIBKO Tap CKPEIIMBAIOIIUXCS pedep uMeeTcs
MIPaBUIILHOTO B TpeyroapHoi nupamuae ABCJI?
IIECTUYTOJIbHUKA TPOBEICHA

TUIOCKOCTb. Yka3zarp

MOJIOKEHUE JIPYTUX CTOPOH

IICCTUYTOJIbHAKA

OTHOCUTCIIBHO ITJIIOCKOCTH.

4.  Iloctpouts  mpsaAmylo, | 4.Ilpsmas p nepecekaeT IJIOCKOCTb & B TOUKe A.
napajieNbHy0 IBYM JaHHBIM | CyIIeCTBYEeT JIM IUIOCKOCTb, MPOXOASAIIAs 4epes3

IIJIOCKOCTSIM. OpSIMYIO 0 W NapaJljiesibHas INIOCKOCTU a?
5. Kakum wmoxer ObITh | 5. Ha uepTexe ky0a yka3aTh napbl HapayijieIbHbIX
B3aMMHOE PaCIIONIOKEHUE | U NIEPECEKAIOIINXCA NIOCKOCTEMN.

IJIOCKOCTe @ U f3,
ecqu npsiMasi b € a,B € [7?
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6. Konupl gaHHOro orpe3ka JHOM 125 cm orctosT ot miockoctd Ha 100 cM u
56 cMm. Havitu vy ero npoekuuu.

7. lapannensusie mpsiMmble AB u CJI nexxat B miockoctd M Ha paccTostHum 28
cM oaHa ot aApyroi; EK — BHemHss npsiMas, napaisenbHas AB u ynanennas ot
AB na 17 cm, a or mimockoctdt M Ha 15 cm. Haiitu paccrosinue mexny EK u

CH.

8. PaccTosinue Mexay AByMs MapaJuieIbHBIMU TJIOCKOCTSIMU paBHO 8 AM. OTpe3ok
quHoM 10 M CBOMMH KOHIIaMU YIUpaeTcs B ATU IUIOCKOCTU. OmnpenenuThb
ITPOEKIIMM OTPE3KA HA KAXKIYIO IIIIOCKOCTb.

Kpurepuu oueHkm:

«5» cTaBUTCS 3a 8 BEPHO PEILICHHBIX 3a/IaHHI;
«4» ctaBUTCs 3a 6-7 BEPHO PEIICHHBIX 3a/IaHHH;
«3» crtaBuTCS 3a 4-5 BEpHO PEUICHHBIX 33JaHUS;
«2» - ecnu pemieHO MeHee 4 3aJaHuid.

Tema 2.1. [IpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE
IpakTnyeckas padora Nell

IlepnieHAUKYJISAPHOCTh NPSAMBIX M IJIOCKOCTEMH
Ileny pabomer: 3akperuieHHE 3HAHWW, OTpPaOOTKAa HABBIKOB IPUMEHEHHUS
NEPHEHANKYJIAPHOCTH MPSAMBIX U IJIOCKOCTEN MpH PEIICHUH 3a]1ay.
loacuenuss xk pabome. Onpeoenenue 1. JIBe mpsiMbIE B ITPOCTPAHCTBE
Ha3bIBAIOTIIEPIIEHAUKYJIAPHBIMY,
eCJIM OHM JiexKaT B OJJHOM IIJIOCKOCTHU U MMEIOT 0011y TOUKY.Onpedenenue

2. [IpsiMast B mpOCTpaHCTBE HA3BIBACTCS MEPIICHIUKYIISIPHON TUIOCKOCTH, €CJIU
OHa MEePIECHIUKYJIIpHA 0001
IPAMON

,JIeXKaller B 3TOU IJIOCKOCTH U MPOXOJAller yepe3 TOYKy nepecedyeHUda.Onpe
Oenenue 3. JIBe MJIOCKOCTH HA3bIBAIOTCA  MEPHEHIUKYISIPHBIMU, €CIH TPEThS
IJIOCKOCTh, NPOBEJEHHAas 1 WX JIMHWM NlepecevyeHus, lepecekaeT Ux no 1

NpAMBIM.

Illpumep: V3 naHHOW TOYKH MPOBEAECHBI K JAHHOW IIOCKOCTH JBE HAKJIOHHBIE,
paBHbIC KaXkaas 2 CM; yroJj MEXTY HUMU paBeH
60°, yros Mexxay ux NpoeKuusaMU — npsaMour. Halitu paccrosHue — JaHHOU
TOYKH oT IIJIOCKOCTH.

Pewenue. TpeyronbHUK, B KOTOPHIA BXOAAT 00€ HAKIOHHBIE - PAaBHOCTOPOHHHUIA,
Bce yribl paBHBI 110 60, Bce CTOPOHBI paBHBI 110 2 cM. Ho eciii paBHBI HAKJIOHHBIE,
TO paBHBI U UX Npoekiuu. Toraa M3 TPEeyroibHUKA, JEKALIEro B IIOCKOCTH, 0
Teopeme Iludaropa Haxomum ero karetsl: 22 = a? + a?, 4 =2-a%a?> = 2. U3
TpeyroiapHuka ( THEpHeHJUKYNsAp — HAaKJIOHHAas — MPOEKIMs) HaXOJUM

nepneHuKynsp: b2 = 22 — (\/5)2, b?=4—-2=2, b= 2.
3ajaHus K NPpaKTHYeCcKOl padore.

Bapuanr 1 Bapuanr 2

1. lano: MNL BC, BC || AD. byner | 1. ]JlaHno: AOL a,0 € a,2ACO =
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hiv| npsmassMNL AD? MN 1
AB? MN 1 CD?

60°,0C = 3cm. Haiitu: |AC|, |AO|

2. Jlano: Touka B, mpsmas c, B¢
c. IIpoBectu uepe3 Touky B miockocTs
Q, TMEPIEHIUKYISIPHYIO MPSMOI C.

2I[aHO: ABCI[AlBlclﬂl =
Iokasats, uto BJ[ 1 (AA;C,C).

KyO.

3. Hano: AB L a, C€ a /]I € a,
B € a, AB=10cMm, £/CAB =
60°, £JIAB = 30°. Haiitu: |AC|, |AJ|

3. Jlano: AB La, C €a,/l € a,B €
a, AB = 20 CM,
£CAB = 45°, 2JIAB = 60°.HaiiTu:
|AC], [AA]

4. VI3 HEeKOTOpOW TOYKHU, HAXOJSIICHCs
Ha paccTostHuM 6 CM OT IUIOCKOCTH,
MIPOBEJICHA K HEW HAKIJIOHHAs, paBHas 10
cM. Haiinure ee mpoekUuio Ha JAHHYIO
IJIOCKOCT.

4. VI3 HEKOTOPOUM TOYKH TMPOBEACHBI K
JAHHOW TUIOCKOCTH  TEPICHIUKYIIIP,
JUIMHA KOTOPOTO paBHa S5 CM W
HaKJIOHHAs. YTOJ MEXJy HHUMH pPaBeH
45°, Haitgure qIMHY HaKJIOHHOM.

5. W3 HEKOTOpOM TOYKM IPOCTPAHCTBA
MIPOBEICHBI K IJIOCKOCTH JIBE
HaKJIOHHBIE muHOM 20 cM u 15 cm,
JUTMHA TIPOEKIMU MTEPBOM HAKJIOHHOW Ha

5. U3 paHHOM TOYKM NPOBEAECHBI K
JAHHOM IJIOCKOCTH [JIB€ HAKJIOHHBIE,
paBHBIE Kaxaas 2 CM. YTOI MEXIy
HUMH paBeH 60°, a yrosm Mexnay Hux

IUIOCKOCTh paBHa 16 cm. Haigure | mpoekumsimu - mipsimoi.  Haiinure

JUIMHY ITPOEKIUU BTOPON HAKJIOHHOM. paccTositHUE OT JaHHOM TOYKH JO
IIJIOCKOCTH.

6. IIpoBecTn MIOCKOCTBH, MPOXOASIIYIO | 6. Pe6pa PSAMOYTOJIBHOTO

yepe3 KOHIBI Tpex pebep KyOa,
BBIXOJISIIIIMX U3 OJHOU BepuinHbl. PeOpo
Ky0a paBHO 2. Bpuuciuth miomagb
CECUCHHS.

napajiesenunena paBusl 3 cm, 4 cm u 7
cM. OrnpenenuTs IUIONIAAL CEYEHUS,
MPOBEICHHOTO 4Yepe3 KOHIbI  Tpex
pebep, BBIXOSIIUX U3 OJJHON BEPIITUHEI.

Kpumepuu ouyenku: «5» cTaBUTCS 32 6 BEpPHO PEILICHHBIX 33/IaHUII;
«4» cTaBUTCS 32 5 BEpHO PEIICHHBIX 33JaHNUS;
«3» cTaBUTCS 32 3-4 BEPHO PEILLICHHBIX 33/IaHMUS;

«2» - eclii pelIeH0 MeHee 3 3a/1aHHil.

Tema 2.2 KoopanHaThl U BEKTOPBI.

IIpakTuyeckas pabGora Nel?
Tema: [leficTBUS HAX BEKTOPaMHU.

Hean: 3akperieHde 3HaHUN, OTPaOOTKAa HABBIKOB BBITIOJTHEHUS JACHCTBHIA

BEKTOPaAMH.
llosichenus k pabome:
OcHoénbie

HaJl

Gopmynor.

|AB| = /32 +y? + 22|AB| = (%, = x2)2 + (y1 —y2)? + (z1 — 2,)%, @ Il b,

X Z
e <=2 =2
X2 V2 Z2

YZ+Zl'ZZ;C_i 'b

—

a 1 b,

ecau d

= |al - |B| - COSQ;, COSQ =

- b =0; a *b=3x"X+y"

: &iBz

X1'X2+Y12'Y2121'2Z;

[rvgead [Ravgang

(1 x5y12y5z0 2 2z);ma= (m-x;; m-y;;m-zy);
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Ilpumep:
b=¢ u [
Pewenue:
8:7=14+56 =70.

2) KonnvHeapHs! 11 BEKTOPHI 111 =
K.l # K'm

3) Haiitu yrom Mexay BekTOopamMu P = 571;

p=(50;0), g=(—V3;0;1),cosg =

3aiaHu K NpakTHYeCKoii padoTe:

1) Jano: d =20— 4j+ 8k, b=

1—3]+k,

Haiitu: d

d= (2;—4;8),1—5 = (5;—1;7),&-5: ¢ =2-5+(—4)(-1)+

b = 27— 6] + 5k? Otser: Her, .

§= —V3l+k. Pemenue:
5:(—V3)+0-:040:1  _ -5v3 E]

V25+0+0- /(—\/§)2+0+1 52 2

Bapuanr 1 Bapuant 2
1. Jlano: AABC 1 1. JlaHo: AABC ,
A(2;3;1),B(—1;-3;-2),C(-7;5;3) |A(1;2;3), B(7;-1;-3), C(5;3;7)

Haiitu: a) KOOp,Z[I/IHaTI)IA—B), ﬁ,ﬁ

0) mnunHy BekTtopa AB

B) CyMMY M pa3HOCTb BEKTOpPOB
CB u CA

r) 3-AB-— 05-BC
n) nepumerp AABC

Haiitu: a) KoopﬂHHaTmﬁ, ﬁ,ﬁf

0) mnuHy BekTtopa AB

B) CyMMYy M pa3HOCTb BEKTOPOB
CB u CA

r) SAB + 3-BC
n) nepumerp AABC

2. OnpenenuTh KOJJTMHEAPHOCTh
m = (—1;3),1n=(5;-2),

BEKTOPOB:
g = (10;—4),7 = (7;1)

p=(3-9)
3. Ha ocu OX wHaittu Touky,|3. Ha ocu OZ HalTh TOUKY,
paBHOYJIAJICHHYI0 OT TOYEK A | paBHOYIaJICHHYTO oT TOYEK

(2;,—4;5) u B(-3;2;7)

M;(2; 4;7) u M,(—3;2;-5)

4. Haittu yron
a=(6;,-2) wu B =(9;—12)

MEXIY BEKTOPAMHU:
a=(-2;3) wu B=(4;,-1)

5. Hautu TOYKy, IEISIIIyH0 OTPE30K
mexay Toukamu A (-2;3) u B (4;6) B
OTHOIICHUH 2 : 3

5. CepenuHoi oTpe3ka SIBJISIETCS TOYKa
(-1;2) " omHMM W3 €ro KOHIIOB TOYKa
(2;5). Haiitu koopAaMHATBI BTOPOTO
KOHIIa OTpe3Ka.

Kpurepuu ouenku:

«5» CTaBUTCA 3a S5 BEPHO PELICHHBIX 3aJaHUM;
«4» craBUTCS 3a 4 BEpPHO PEUICHHBIX 3aJJaHUs;
«3» cTaBUTCS 3a 3 BEPHO PEILICHHBIX 33JIaHMUS;

«2» - eciv peumieHo MeHee 3 3aJaHuid.

Pa3nen3OCHOBBI TPUTOHOMETPUU

Tema 3.1. OcHOBHBbIE TPUTOHOMETPHUYECKHE TOKIECTBA
IpakTnueckasi padora Ne 13
HUcnoab3oBanue GpopmyJ1 npuBeaeHns 1S MPeo0pa3oBaHUA
TPUTOHOMETPHYECKUX BbIPAKEeHHH.
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Ilenv pabomur: 3axkpenyieHUe 3HAHUN, OTPAOOTKA HAaBLIKOB PabOThI ¢ (popmynaMu

MIPUBEICHMUS.
Tabauya popmyn npueeodenus.
ApryMeHTHI
o s 3
YHKIIUSA (p=zia p=nta <p=7i0£ p=2nta
sin ¢ cosa +sina -Ccosa - sina
COS @ +sina -cosa +sina cosa
tg @ +ctga +tga +ctga -tga
ctg @ +tga +ctga +tga -ctga
o .. 8m
Ilpumep 1. Haiinute 3HaueHue sin 5
Pemenne. sin = = sin(2m + 2—ﬂ) = sinZZ = sin (n — E) = sin= = V3
3 37 3 3 3 2
ctg 2 _a —tg(m+a)+sin 2 _a - -
HpuMep 2 (2 ) (2 ) _ tga—tga—cosa _cosa_
cos(m+a) —cosa cosa
3ajaHus K NPaKTHYeCKOH padore.
Bapuanr 1 Bapuanr 2
1. IlepeBon rpagycHoi Mepbl B paguaHHyto | [lepeBog  rpagycHoil  Mepbl B
Y PaJiMaHHOM B IPaJyCHYIO paguaHHylO W  paJuaHHOd B
a) 30° = rpagyCHYIO
6)2_” _ a) 12° =
3 mo_
B) 2 pan. = 0) 20
r) Haiinute IpagyCHYIO u | B) 3 paa.=

paJiMaHHYIOBEIMYHMHY LEHTPAJIbHOIO YIJia
miara 3yodaTtoro Kosieca, UMEIero 72
3y0a.

r) OKpYyKHOCTh MOPCKHX KOMIIaCOB
nenuTcs — Ha 32 paBHbBIE OYTH,
Ha3bIBaeMble pymOamu. Beramciure
TpalyCHYI0 U paJdaHHYl) Mephl
pymba.

2. YcraHoBuTE 3HAKU 3HAUYCHUN
a) sin 150°, cos150°, tg150°,

ctg150°
&) si 3 3 . 3 .
)Sm( 4)’C°S( 4)’9( 4)’69(

B)tg71°- tg139° - tg235° - tg304° -
tg(—393°) - tg1000°)

TPUTOHOMETPUUYCSCKHUX (HYHKITHIA:
a) sin 190°, cos 190°,tg190°, ctg19
0) sin2, cos2, tg2,
ctg?
8)ctg282° - ctg(—401°) -
ctg(—910°) - ctg140° - ctg240°

3. Beruucnure:
2sin30° — 3 cos 30° + 2tg30°

. T
CoSTT — Sll’l;

3. Beruucinure
sin 45° - cos 60° + cos 45° - sin 60°

tg?30° — sin?90° - cos?270°

4) Yopoctute

sin(2m — a) - sin(m — @) - cos (%ﬂ — a)

cos(2r —a) - ctg(m — a) - tg(3m — a)

BBIPAKEHUE:
sin(m+a)-sin(rt—a)-cos(2n—a)-tg(3n—a)

cos(m—a)-cos(5m—a)-cos(2m+a)tg(m+a)

Kpurepuu oueHku:
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«5» craBuTCS 32 4 BEPHO PEIICHHbIX 3aJJaHUM;

«4» cTaBUTCS 3a 3 BEPHO PEUICHHBIX 3aJIaHUS;

«3» cTaBUTCS 3a 2 BEPHO PEUICHHBIX 33JIaHUS;

«2» - ecly pelIeHO MEHee 2 3aJaHuil.

Tema 3.1. OcHOBHBbIE TPUTOHOMETPUYECKHE TOKIECTBA

IpakTnueckasi padora Ne 14

®opmyJibl IBOMHBIX M MOJOBUHHBIX APTYMEHTOB.

Heab: 3akpermsieHue 3HAHUM, OTPabOTKAa HABBIKOB pabOTel ¢ QopMylIaMu

TPUTOHOMETPHH.

Tosacnenus k pabome.

Ocnosnvie hopmynwt. (1) sin2a = 2 - sina - cos a,

(2) cos 2a = cos?a — sin*a = 2cos?a — 1 =1 - 2sin*a

(3)tg2-a = _ztge

1-tg2a

(4) sin E — i 1-cosa
2 \’ 2
(5) COS g — i 1+cosa
2 \l 2

a 2

. 2:tg—- 1+tg°—

(6) sina = —=2z (7) cosa = —%
1+ tg%; 1+ tg*5

Ilpumep 1. YipocTuTe BBIpaXKEHUE:

. . 1 . sin4a
2-sina - cosa - (cos?a — sin*a) =2+ (E - sin 2a - cos Za) = =
1- cos2a+sin2a 2sin®a+2sina-cos a
Ilpumep 2. Ymupocture BBIPA)KCHUE:! . = : =
1+cos2a+sin2a 2cos?a+2sina-cosa
2 sin a*(sin a+cos a) sina
2 cos a(cos a+sin ) cosa
3ajaHns K NpaKkTU4ecKoi padore.
Bapuanr 1 Bapuanr 2
a2 1+ cos2a—sin2a
2:ctg—sin“— 1
2 - VIIPOCTUTH
1) - YIIPOCTUTDH ) 1-cos2a—sin2a ynp

. 2 2a
Sin“—-— Ccos“—
2 2

2) Zcosta TIPOCTHUTH 2) Treosta TIPOCTHUTH
2cos?2a yip 2 yip

3) JlokasaTh | TOXKIECTBA:

1 —cos2«a sin 2«
—=1lga — = {9«
sin 2« g 1+ cos2«a g
2sina-sin2a a sin2a cosa a
— = tg?- 4 ' =tg5
2Sina+ sin 2« 2 14+cos2a 1+4cosa 2
—cinl . a
Losin2e _ pg2 (E_ ) 5 2:sin* =+ cosa -
1+4sin2«a 4 2

YIPOCTUTH

Kpurepun ouenku:

«S5»- cTaBUTCS 3a 5 BEPHO PELICHHBIX 3aJIaHMUS;

«4» - cTaBUTCS 32 4 BEPHO PELICHHBIX 3aJaHUs;

«3» - cTaBUTCA 3a 2-3 BEPHO PEIICHHOE 3aJaHuUsl;
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«2» - BBITIOJIHEHO MeHeEe 2 3aJaHul.
Tema 3.2. OcHOBBI TPUTOHOMETPHH.

IpakTueckasi padora Ne 15
@opMyJibl CyMMBI H PA3HOCTH /ISl CHHYCA, KOCHHYCA, TBOITHOT0 apryMeHTa
JJISl CHHYCA M KOCMHYCA W UX MPUMeHeHHe /1JIsl Mpeo0pa3oBaHus BbIPaKeHMIi.
Ieab: ciocoOCTBOBATh 3aKPEIUICHUIO HABBIKOB NMPUMEHEHUS (popMyIT [11s
npeoOpa3oBaHUsl BRIPAKECHUIA.
DopMyITBI CyMMBI U PA3HOCTH JIJISI CHHYCa M KOCHHYCA

: : . &+ o —
sin & +sin f=2-sin ’S-cos p
2 2
: : . - &+
sin & —sin F =2 -sin ’S-cos g
2 2
o+ o—
COS+ cosff=2-Cos ﬁ-ms P
2 2
LA . O . O+ . b
cosg—cosff=—2-sin 'B-sm P WK Cosg— cosfi=2-sin 2‘8-51111‘82

[Tpumepl. Beraucnure TouHOE 3HaUEHNE PA3HOCTH CHHYCOB 165 1 75 rpasycos.
Tounbix 3HaueHWii cuHYCOB 1651 75 rpagycoB MBI HE 3HaeM, TOITOMY
HETMOCPEICTBEHHO BBIYMCINTH 3HAYCHHE 3aJaHHOW Pa3HOCTH MBI He MoxeMm. Ho
OTBETUTh Ha BONPOC 3aJa4ydl HaM  TO3BOJsieT  (opMyna  pasHOCTH

o— 5 o+

sin @ —sin 5 =2 -sin -COS
CHUHYCOB 2 2 . JleHiCTBUTENBHO, MONYCYMMa
yraoB 165 u 75rpanycoB pasHa 120, a mosypa3HocTh paBHa 45, a TOYHBIC
3Ha4YeHus cuHyca 45rpanycoB u kocunyca 120 rpamgycoB U3BECTHBI.
Takum 0Opazom, umMeem

. e e . 1657 — 75 165" +75°
smles —sm75 =2-s ——COS——— =
2 2
e . 2/ 1) 2
=2-sm45 -cosl20 =2-£- —— =—£
2 2 2
. i e 2 1 2
Sin 1657 —sin 75" <242 __J=_£
2 2 2
®opMyJIbI JBOMHOI0 APryMEHTA VISl CHHYCA U KOCHHYCA.
oSy = cosSx — SEFE<ax;
SEFE 2w — DEIFICCa S0

Eo2yw = 2roxw-{F — Eox)
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®opmynbl  “CHHYC JBOWHOrO apryMeHTa’, “KOCHHYC JBOMHOTO apryMeHTa’”
CIIPaBEJIUBBI IS JIIOOBIX 3HAUEHUM apryMeHTa.
dopMmyia “TaHreHC ABOMHOTO apryMeHTa’ CIpaBeIMBa JIMIIb JJIS TE€X 3HAUCHHM
apryMeHTa X, JJIs KOTOPBIX ONpeeeHbl tgx, tg2x, 1- thX¢0
[Tpumep?2.
YpocTuTe BbIpaKeHue:
coss0®
cosd0” +am 40°
Pemenue. _ _
cos80°  _cos® 407 —sin 407 _ (o5 40° +5in 40°ros40° - sin 40°) _

cosd0® + qin 407 - cosd0® + am 407 cosd0” + gn 407
= cos 407 —sm 407

OTtBeT: tos 40% — an 40°

3agaHus K IpaKTUYeCKoM padoTe.

Bapmuasnr 1 ‘ Bapuanr 2

1. Beriuucnutrs 0e3 Tabiuil, HUCHOIB3YSd (POPMYJIIBI 111 CYMMBI U Pa3HOCTH
CHUHYCOB JIBYX YIJIOB:

a) sin 105° + sin 75° a) sin 105° — sin 75°
6) CoS nllz - sin 77[/12 6) sin 11“/12 + sin 57[/12
2. YOpOCTUTHh BBIpaKECHHE:
sin("s+a)+sin(";—a) sin("/3+a)—sin(";—a)
3. Jloka3aTh TOXKJIECTBO:
a)l + sin o = 2c0s” ("/4— %) a)l — sin a = 2sin® (",— “>)
6) 1 + sin2x = (cosx + sinx)® 6) 1 —sin2x = (cosx — sin)®
B) 02X = 1 — 2sin°x B) COS2X = 2€0s°X — 1

4, JlanHOE BBIpaKCHHUE IIPEACTABUTH B BUJIC POU3BEIACHNS

1 . i
I, + sin a. V3—2sina
5. Ynopocrture:
a) 2sin15°- cos15°
a) 1-cos2a 6) cos? % — sin? %
0 cos2a+1 cos2a—cos?a
sin 2« B) " coszq
sin 2¢
B) 2C0s @

Kpurepuu oueHkmu:
Ouenka «5» CTaBUTCS 3a 5 BEPHO BBIMOJHEHHBIX 3aJaHUN
«4» - cTaBuTCS 32 4 BEPHO BBINOJIHEHHBIX 3aJaHUs «3» - 3a 3 BEepHO

BBIIIOJTHCHHBIX 3aJaHUA
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«2» - BBINOJHEHO MeHee 3-X 3aJlaHui.
Tema 3.3. OcHOBHBIE TPUTOHOMETPHYECKHUE TOXKAECTBA

IMpakTnyeckass padora Ne 16
IIpeoGpa3zoBanus MPOCTEHIIUNX TPUTOHOMETPHUYECKUX BbIPAKEHU.

Heab: 3akperuieHWE 3HAHUU,
TPUTOHOMETPUHU.
Toscnenus k pabome.

OTpa0OTKa HaBBIKOB Pa0OTHI

¢ dopmyinamMu

Ilpumep 1. TlpeoOpazoBaTh B IPOU3BEACHUESIN (% + g) — sin (a + %)

a T A

a T A
23 6 2 tztaty

2 3
2

Pewenue. 2sin * COS

cos (3—a + E)
4 4

Ilpumep 2.YTIpOCTUTE BBIpAXKEHUE:

sina-sin3a (1 — COS 46()

2 sin(—a)-cos 2a

3a, ™

T . T a
Z_2  =2sin (— — —) .
2 12 4

T
6 2

* COS

2sin
2

- 2sin?2a=-2cos 2a - sin 2a =

cosa—cos3a
—sin4a
Ilpumep 3.YupocTure:

ctg (g—a) —tg(m+ a) +sin(37n—a)

—2sin(—a)-sin 2a

tga—tga —cosa cosa

cos(m + a)
3ajaHns K NpaKTU4ecKoi padore.

—cosa cosa

BapwuanTt 1 Bapuant 2
1. Buiyucaume: 1. Buiuuciume:
cos 75° + cos 15° cos 105° + cos 105°
2. Bviuucaume: 2. Buiuucaume:
sin 105° — sin 15° sin 105° + sin 15°
3. [IpeobpazoBath B IPOU3BECHUE:
cos 2x — cos 10x cos 4x + cos 6x
4, [IpeobpazoBars B IPOU3BEICHUE:!
sin 2x + sin 4x sin 4x — sin 10x
5. Haiitu: 5. Haiitu:

sin 2a, cos 2a, tan 2a,ecin
1
cosa = —ua € 4uy.

sin 2a, cos 2a, tan 2a,ecinu
tga = —1lua € 2u.

6. Haittu:sin g, cos g, tang 6.Hantu:sin g , COS g, tang
) 4 3
EcnnsmﬁzEHﬁEZq. Ecnncosﬁz;nﬁéélq.
L4 o . a
7. Haiitn 7.Haiitu sin a ¥ cos a, ecu tan; =
. a
sinaucosa,ecautan— = 2 -1
2
8. Jlokxa3atp TOXXIECTBO:
1+ sin2a n+ 1+ cosa+sina a
—— = tan (— a) - = ctg—
cos2ax 4 1—cosa+sina g2
4 sin 20°-sin 50°:sin 70 sin 10°
9. BpIYNCIUTE: - ° 9. Beruuciure: — cos 10°
sin 80° 2sin  25°
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Kputepun oueHku:

«5»- cTaBUTCS 32 8§ — 9 BEpHO pEIICHHBIX 3aaHNs;
«4» - cTaBUTCs 32 6 — 7 BEpHO PEIICHHBIX 3aJaHUS;
«3» - cTaBUTCS 32 4 — 5 BEepHO PEIICHHBIX 3a/1aHU;
«2» - BBIIOJIHEHO MeHee 4 3aJaHui.

Tema 3.4. IIpocTeiilue TPUroHOMeTPUYECKHE YPABHEHUSI U HEPABEHCTBA
IIpakTn4yeckas padora Ne 17
Pemienue TpUroHOMETPHYECKHX YPABHEHUI

[enp: cnocoOCTBOBATH 3aKPETNICHUIO HABBIKOB PEIICHUS] TPUTOHOMETPUYECKUX
YPaBHCHUU.

Tpuronomerpu4ecKkMuMu ypaBHeHHUEM HA3bIBA€TCSI PABEHCTBO
TPUTOHOMETPUUECKHUX BBIPAXKEHHH, cojieprKaliee HEM3BECTHOE (TIEPEMEHHYIO)
TOJIBKO T10]] 3HAKOM TPUTOHOMETPUYECKUX (PYHKITUH.

Pemuth TPUroHOMETPUYECKOE YPABHEHHUE - 3HAUUT HAUTU BCE €TI0 KOPHU - BCE
3HAYCHUS IEPEMEHHOM, YAOBIETBOPSIOIIECE YpaBHEHUIO. Pemienue
TPUTOHOMETPUUECKUX YPABHEHUM CBOJSITCS K PELICHUIO TTPOCTEUIIINX
TPUTOHOMETPUUECKUX YPABHEHUM, HAXOXKICHUE KOPHEU KOTOPBIX MPUBEICHO B
TabnuIe:

Dopmy.Jibl penieHun

Bu
A TPUTOHOMETPHIECKUX YacTHble caydan
ypaBHEHHS .
yYpPaBHeHMii
sin x=0, x=m, nel
)
2 =1 _ b
o ECJ]I/I|| : sinx=1, x=—+2m, nei
fin x=a . _ o
Tox:(—l) carcsmn a+MELEE 2 '
. K
sinox = -1, x:—5+2m, ner
i
cosx =0, x:5+m, ne L
2 =1
cosx=a ECHH| | ' ’
T0x=iarccosa+2.?ﬁ:,kez cosx =1, x=2m, ??EE,
cosx=—1 x=m+2m nei
a- JIroboe
gy =
ypcno X = @rciga+iK, el

3ajanus K npaKkTH4ecKoi padore.
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Bapuanr 1. Bapuanr 2.

1.Peminte ypaBHeHUs: 1.Pemunte ypaBHeHUs:

a) sint =‘/2—§ a) sint =g

0) cost= ? 0) cost = ‘/2—5

B)2c0s°t + 3cost +5=0 B) 2c0s°t -5 cost + 2=0

rtg (x+5)=-v3 rtg (x+7)= V3

2. Pemiure ypaBHeHUS: 2. Peminre ypaBHeHue:

a) 2 cos’x= 1 +sinx; a) 2sin®x=1-cosx

6) 2sin’x —5 sinx-cosx + 5cos?x |6) 5sin’x -5sinx-cosx + 2cos?x
=1 =1

Kpurepuu oueHku:
«5» -craBurcs 3a 9-10 BEpHO pELICHHBIX YpPaBHEHUMU;
«4» - craBuTCcsa 3a 7-8 BEpPHO PEIICHHBIX YPaBHECHUI;
«3» - craBuTCs 3a 5-6 BEPHO PEIICHHBIX YPAaBHCHUM;
«2» - ecnu pelIeHO MEHEE 5 ypaBHEHU.
Tema 3.5. IIpocTeiilue TpUroHOMeTpUYECKUE YPABHEHHUSI U HEPABEHCTBA
IIpakTuyeckas padora Ne 18
Pemienue npocreiilinXx TPMrOHOMETPUYECKUX YPABHEHHH M HEPABECHCTB
Pa3JIMYHBIMHU CIIOCOOAMHU.
Ilesb: MOBTOpEHNE U3YYEHHOIO MaTepUaa nepesl UTOrOBOM aTTECTALUEH.
losacnenus x pabome.
1. Paccmotpute m. 9 c.67 yueOHMKa « Anrebpa u Havanma a”anmmza 10 — 11y,
npumepbl 1 —9, pazoOpaHHBIE B 3TOM IyHKTE.
2. Bcrnomaute  GopMynbl  pelIEHUS  MPOCTEUIIMX  TPUTOHOMETPUUECKHUX
YPaBHEHUM.
3ajaHns K NpaKkTU4ecKoi padore.

Bapmuanr 1. Bapuanr 2.

1. Pemre ypaBHEHUSA: 1. Pemure ypaBHEHuE:

a) sinx + cosx + sin 3x = 0; a) cos x + sinx — cos 3x = 0;
6)\/§cosx— sinx = 0; 6)Cosx+\/§sinx=0;
B)\/§cosx— sinx = 1; B) COSX +sinx = \/f;

r) sin’x + cos?x + sin?3x = % r) cos?x — sin®2x + cos?3x = %
2. Pemure HEpaBEHCTBO: 2. Pemure HepaBEeHCTBO:
a)cosx > —%; a)sinx<%;

0) sin2x < 0; 0) cos 2x > 0;

B) tg(x — %) < 3. B)Ctg(x + %) > /3

27




3. [Ipu xakuX 3Ha4YEHUSIXa ypPABHEHUE 3. Ilpu xakux 3HaYeHUAX DypaBHEHME
sin?x — (a+3)sinx+3a =0ne | cos?x+ (b—3)cosx—3b = Oue
MMEET PEIICHUI? MMEET PEIICHUI?

4  Pemmre ypaBHeHHue co0S’x + |4. Pemmre  ypaBHeHue  sin’x —
cos4x = cos4x = b, ecu OJHO U3 €T0 pelIeHUMN
a, ecJy OJJHO U3 ero pelmeHumn g g.

Kpumepuu ouyenxu:

«5» -CTaBUTCS 3a BCE BEPHO BBLINIOJHCHHBIE 3aJIaHUS;

«4» -3alu2, 1u3, 1wu4 BepHO BBINOJHECHHbIC 3aJaHUSI;
«3»- 3al wumm 3a 2,3,4 BEpHO BHINIOJIHCHHBIC 33JIaHUS;
«2» - BO BCEX OCTAJIbHBIX CIIydasX.

Pa3znen 4. ®ynkuuu u rpaguku.

Tema 4.1. CBoiicTBa QpyHKIIUM.
IIpakTuyeckas padora Ne 19
Pemienue 3a1a4 MeT010M HHTEPBAJIOB
Leab: cioco0cTBOBATh 3aKpelJIeHUIO HABBIKOB pellieHus 32/1a4 MeTOI0M
HHTEPBAJIOB.
Memoo unmepeanog — 3TO CIEUUATBHBIN AITOPUTM, MPEAHA3HAYCHHBIN
JUIsL pEeIIeHus CIOKHBIX HepaBeHCTB Buaa f (X) > 0 u f (X) < 0. Anroput™ cocTouT
13 5 1Iaros:
1. Pemmwuts ypaBuenwue f (x) = 0.
2. OTMeTHTHh BCE TMOJYYEHHbIE KOPHU Ha KOOPJAMHATHOW mpsAMou. Takum
o0Opa3oMm, mpsiMasi pa3AeIUuTCI Ha HECKOJIBKO HHTEPBAJIOB.
3. BoisicHuTh 3Hak (mwioc wid MuHyC) QyHKiuu f (X) Ha camoM mpaBoM
uaTepBaie. Jinsg sTtoro mocrarouno mojactaButh B f (X) mrobOoe umcio,
KOTOpOe OyIEeT mpaBee BCEX OTMEUCHHBIX KOPHEH.
4. OTMETUTh 3HAKUM HA OCTAJIbHBIX MHTEpBanax. st 3TOro A0CTaTOYHO
3aIlIOMHHUTD, YTO MPH TIEPEXO0JIC Yepe3 KKl KOPEHb 3HAK MEHSICTCH.
5. Beimmmcath WHTEpBaNBI, KOTOpBIE HAac HHTEpecyloT. OHH OTMEUEHBI
3HAKOM «+», eclii HepaBeHCTBO mMeeT BHI f (X) > 0, wim 3HAKOM «—»,
€CJIM HEPAaBEHCTBO UMEET BH/T

f(x) <O.
3agaHus K NpaKkTH4YeCKOH padoTe.
No Bapuanr | Bapuant 2
1. (2x—1)(8+4x)> 0 (2x—5)(6+2x)> 0
9—4x - 10—4x -
2. XZ—X—12> 0 X2—3X—10>
Xx—7 x+7 o
3. 2x—8 6x—9
(x—8)(x+8) <0 (x—4)(x+4) <0
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4, Haiitu o6nacte onpenenenust | Haittu obnacth onpeneneHus QyHKINH:
Gynkimn: y = logg(x2 — 81) |y =logs(x? — 64)

5. ITpy KaKuX 3HAYCHHSIX [Tpy KaKKMX 3HAYCHHUIX IEPEMEHHOMN X
HEPEMEHHOM X HMEeET CMbICJI BhIpaXKEeHHE
HMeEeT CMbICJI BbIpaXKeHH e \/ﬂ )
’ x2-25 " x2—5x+6
X2—5X+6

Kpurepuu oueHkm:
«5» - CTaBUTCS 32 5 BEPHO PELICHHBIX 3aJaHUM;
«4» - craBuTcs 3a 4 BEPHO PELICHHBIX 33]IaHMUS;
«3» - cTaBUTCS 3a 3 BEPHO PELICHHBIX 33/IaHMUS;
«2» - ecmu pemieHO MeHee 3 3aJaHnM.
Tema 4.1. CBoiicTBa GpyHKIIUM.
IIpakTnueckas padora Ne20
I'paguueckoe peiieHne CHCTEM HEPABEHCTB HECKOJIbKHMX IEPeMEHHbIX.

[enp: cnocoOCTBOBAThH 3aKPEIICHUIO HABBIKOB PEILICHUS] CHCTEM HEPABEHCTB
HECKOJIbKHX MEPEMEHHBIX.
Cucremsl, coJiepKalliie HEPaBEHCTBA € ABYMs IEPEMEHHBIMM, BH1A

Alx yiel,

Aix yi=,

Fix yiz0
Ha3ssIBaroTcst cucmemamu nepasencme ¢ 06yma nepemeHnvimu. Periennem
JAHHBIX CUCTEM SIBJIICTCA IIEPECEUCHUE PEIIEHUI BCEX HEPABEHCTB, BXOIAINX B
CUCTEMY.

Palp-1reag

Ipumep 1. Pemuts cucremy {"2 =

Pewenue. I1loctpoum B cucreme Oxy COOTBETCTBYIOIIUE JTUHUN

2 7
Vpasnenue * * 171" =4 sanae1 okpykHOCTS ¢ HIEHTPOM

B Touke O (0; 1) u R=2.

Vpasuenue ¥ ~ < OIpeEeNAeT HapaboIly ¢ BEPIIMHON B
TOYKE

0(0; 0).

Harinem peuienust kaxa0ro u3 HEpaBEHCTB, BXOISAIIUX B
cucremy. IleppoMy HEpABEHCTBY COOTBETCTBYET
00J1acTh BHYTPH OKPY>KHOCTH U cama OKPY>KHOCTH (B
CIIPaBEIJIMBOCTH 3TOTO YOEKIAeMCsl, €CJIU MOJICTAaBUM B
HEPABEHCTBO KOOPIMHATHI JIFOOOM TOYKU U3 ITOU
obnacTtH). Bropomy HepaBeHCTBY COOTBETCTBYET 00JIaCTh, PACIIOI0KEHHAS O/
napaboIoii.
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Pemenue cucteMbl — nepecevyeHre IByX yKa3aHHbIX 00yiacTel (Ha pUCYHKe
MOKAa3aHO HAJIOKEHUEM JIBYX LITPUXOBOK).
3amaHus K NpaKkTHYECKOH padore.

No Bapuantl Bapuant2
1. Z+yzd; x+y-5<l;
2. i+ y =1, y—2x+3 >0,
y=10, y—2x+120;
3. (= 1%+ (y+ 2 <16, v+,
y=x y<|x-2.
4, ’y-:: 1 ¥EJ2-x,
i x+2° Xz y-1,
2-yz0
5 (2-xf +iy-27 225 lag
2, .2 x
x4+ ¥ =4, . .
x=—y Kyt -5Ax0

Kpurepuu oueHku:
«5» -craBuTCs  3a 5 BEPHO BBHINIOJIHEHHBIX 3aJaHUN;
«4» - craBuTCS 3a 4 BEpHO CHCIAHHBIX 3a/1aHUS;
«3» - cTaBUTCS 3a 3 BEPHO BBINOJIHEHHBIX 3aJaHUS;
«2» - ecmu pemieHO MeHee 3 3aJaHui.

Jlureparypa.

PA3JIEJI 5 TEOMETPUA
TEMADS.1. MHOrOrpaHHUKH.

IpakTnueckass padora Ne 21
Hapanuenenunen. Kyo.
Heab: 3akperieHHe 3HaHUM, OTpabOTKAa HABBIKOB PEIICHUS 3a/1ay, UCIOJb3Ys
CBOICTBA MUpaMUIbI U Kyoa.
llosicnenus x pabome:
1. Uzyuute 1. 172 - 175(c. 301), yueOnuka ['eometpus 7 — 1 [Toropesnona A. B..
2. CnenaiiTe KpaTKUi KOHCTIEKT (YePTEXKH, OCHOBHBIE ONpeeIeHUs, (HOPMYIIbI)
3. Paccmotpute pemenne 3amaun: Ne 22 crp.301
4. 3anomHuUTEe CBOWMCTBAa mapawienenunena: 1. Y  nmapamienenunena
MPOTUBOJIEKAIIME TPAHU PABHBI U MapajuieNbHbl. 2) J{naronany napaienenunena
NepeceKaroTCcsl B OJIHOM TOYKE M TOYKOM mepeceueHus: Aenstcs mnomnosiam. 3) B
OpsIMOYTOJIBHOM TapajuUlesienunee KBajpaT J000W IuaroHald paBeH CyMMe
KBaJIpaTOB Tpex ero m3MepeHuid. 4) YV kyba Bce IpaHH — paBHBIE MEXKIY COOOM
KBaJpaThl.
3ajanus K npakTH4YecKoi padore.
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1. Haiinure noOBEpXHOCTh NPSIMOYTOJBHOTO Mapajuiejenuneaa Mo TpEM €ro
m3mepenusim: 10 cm, 22 cm, 16 cm.

2. JlokaxuTe, 4TO OTPE30K COCIUHSAIONINKI LIEHTPhl OCHOBAaHUH MapasuielienuIea,
napasuiesieH O0KOBBIM péOpam.

3. Haiigute 00KOBYIO TOBEPXHOCThH MPSAMOYTOJIBHOTO MapajuiesieluIeia, €Clid ero
BbICOTA N, TI0IIIah OCHOBaHUAQ, a TUIOIaAbh TUArOHATBLHOTO ceucHus M.

Kpurepuu oueHkm:

«5» - craBUTCA 3a TPU BEPHO pPEIICHHBIE 3a]a4H;

«4» - cTaBUTCS 3a JIB€ BEPHO pPEIICHHBIE 3aJ]1a4M;

«3» - cTaBUTCA 3a OJHY BEpPHO PELICHHYIO 3aj]ady;

«2» - MeHee OJHOM 3aJauu.

Jlureparypa.

Artanacss JI.C., byty3oB B.®. I'eomerpus, 10—-11: yueOHuk 1
001e00pa3oBaTENbHbIX YUPEKACHUI: 0a30BbIM U MPOPUIbHBIA YPOBHHU. 21-€ U3 .
M.: [Ipoceemienne, 2012. 255¢.: ni.

TEMA 5.2. MHOTrOrpaHHUKH.
IIpakTuyeckas padora Ne 22.

IIupamuna. IllpaBuiabHas nupamuaa. Ycedennass nupamujaa. Terpasap.
Heab: 3akperieHne 3HaHUM, OTpaOOTKAa HABBIKOB PEIICHUS 3a/1ay, UCIOJb3Ys
CBOMCTBAa NUPAMUJIBIL.
losacnenus x pabome:

1. U3yuure n. 176 (c. 305), 177, 178, 179 yuebuuka I'comerpus 7 — 11
[Toropenosa A. B..

2. CnenaiiTe KpaTKUi KOHCTIEKT (YepTEkKH, OCHOBHBIE OMpeeIeHUs, (hOPMYIIbI)

3. Paccmotpute pemenne 3amaun:  Ne 69 crp.309

4. 3anomHuTe cBoiicTBa nupamuisl:1l) [lupamuaa Ha3bIBaeTCs MPaBUIBLHOM, €CIH
€€ OCHOBAHME €CTh MPABHJIbHBIH MHOTOYTOJBHUK M €€ BBICOTa MPOXOJIUT YEpe3
IIEHTP 3TOr0 MHOTOYyrojbHUKa. 2) B mpaBuibHON mupamuyie Bce OOKOBBIE pedpa
paBHbI Mexay coOoi. 3) Bce OokoBbIE TpaHM NMPABUIBHOW MUPAMHUABI — PABHBIE
paBHOOEIPEHHBIE TPEYTOJIbHUKHU.

3ajaHnus K NpaKkTU4ecKoi padore.

1. Bce OokOBbIE TpaHM TPEYroJbHONM NUPAMUIBI COCTABJSIIOT C IUIOCKOCTBIO
ocHOBaHus yroa 45°. Hailinute BbICOTY NHPAMUABIL, €CIU CTOPOHBI OCHOBAHMS
paBHbl 20, 21 u 29 cm.

2. B ocHOBaHMM NHUpPaMHIIBI TPEYTOJIBHUK, CTOPOHBI KOTOPOTO paBHbl 7, 10 m 13
cM. Bricora nupamuael paBHa 4 cMm. Haliiure BenIMuuMHy ABYTPAHHOIrO yrjia IpU
OCHOBAHMM MHUPaMUIbl, €CIM  BCEOOKOBBIE TPaHU OJMHAKOBO HAKIOHEHBI K
IIJIOCKOCTH OCHOBAHMS.

3. B ocHoBaHuM mnHpaMuIbl JIEKUT paBHOOEIPEHHAs Tpamenusi, OCHOBAHUS
KOTOpoii paBHbI 16 1 4 cM. HaliguTe BBICOTY NHUpPaMUBLECTH Kaxaas ee OOKoBas
IPpaHb COCTABIISIET C OCHOBaHHEM yroJ 60°.
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Kpurepuu oueHkm:

«5» - CTaBUTCA 3a TPHU BCPHO PCHICHHLBIC 3ada4u;
«4» - cTaBUTCS 3a ABC BCPHO PCIICHHBLIC 3aJda4dH,
«3» - cTaBUTCA 3a OJHY BCPHO PCIICHHYIO 3aJa4y,

«2» - MEHee OJIHOW 3a/JayH.
Jluteparypa.

AranacsH JI.C., byty3oB B.®. I'eomerpus, 10—-11: yueOHuk 1
00111e00pa30BaTEIbHBIX YUPEKACHUN: 0a30BBIN U MPOPIIBbHBIN YpOBHU. 21-¢ U3,

M.: IIpocBemenne, 2012. 255c.: ui.
TEMADS.2. MHOTOrpaHHUKH.

IIpakTuyeckas padora Ne 23
IlocTpoenne ceyeHUt MHOTOTPAHHHMKOB.
Hean: 3akpemnieHne 3HaHUM, 0OTpaObOTKA HABBIKOB OCTPOCHUS CEUCHHI.
losacnenus x pabome: Ilpu NMOCTPOEHUH CEUEHUHN CIEAYeT PYKOBOJCTBOBATHCS
CIIEYIOIMMU ITpaBuiaamMu: 1) 2 TOUYKM, JeXallue B OJHOW INIOCKOCTH, MOYKHO
COCUHATh MNpsAMOH JuHMEH; 2) CTOPOHBI CEYEHMs], JIeXkKaIIUe B MapauleIbHbIX

IUIOCKOCTAX — IIapaJIJICIIbHBI.

3ananus k npakTuyeckoii padore. (Iloctpoiite caMoCTOATENHHO)

Bapuant 1

Bapuant 2

1. Beicora mpsmoil 4YETBIPEXYTOIBHON
nupamMuabl  paBHa 4. OcHoBaHue
IPSAMOYTOJIBHUK CO CTOpOHamu 2 u 8.

1. Bricora IIPaBUIBHOU
YETBIPEXYTOJBHONW TMHUPAMUABI paBHA 4,
muaroHais S5 oM. Hautm 1oiomanb

Haittu TTOIIAN JIAATOHAIBHBIX | AMArOHAJILHOTO CEYCHMUS.

CECYEHUM.

2. B nmpaBwibHOW  TpeyroipHOH | 2. B mnpaBuiIbHOM YETHIPEXYTOIBHON
YCEUECHHOMN ApaAMUJIE CTOPOHBI | YCEUEHHOU UpaAMUIE CTOPOHBI

OCHOBAHUW paBHBI 8 M U 5 M, a BbICOTA
3 M. IIpoBecTu ceueHHe Yepe3 CTOPOHY

HIDKHETO OCHOBAHUS u
IIPOTUBOIOJIOKHYIO en BEPILIMHY
BEpXHEro  OcHOBaHusA. Onpenenutsb

Iomaab CCUCHUA.

OCHOBaHUW paBHbl 6 ¢cM U 8 cM, a

ookoBoe pedbpo 10 cm. IlpoBectn
CCUCHHME 4epe3 KOHEI[ JuaroHau
MEHBIILIETO OCHOBaHHSI

MEPIECHAUKYJISIPHO K 3TOM THArOHAIHN U
ONPENIEIIUTH €70 TIOIIAb.

3. B mnpaBuUibHOW YETHIPEXYTOIBHOMN
YCEUEHHOM  MUpaAMUJIE [UIOINA N
ocHoBanuii G m ¢, a OGOKoBoe pedpo
oOpa3yeT C IUIOCKOCTBIO  HHUKHETO
ocHoBaHus yroi B 45°. Onpenenuthb
IUIOIIAbL AUATOHAIBHOTO CEYEHUSI.

3. B  mpaBWIBHOW  TPEYroIbHON
YCEUYEHHOU nupamue CTOpOHA
OOJBITIETO  OCHOBAHUS a, CTopoHa

menbIero b. bokoBoe pedpo oOpasyer ¢
ocHoBaHueM yroa B 45° Ilposectn
cedeHue dvepe3 OOKOBOE pedpo U OCh U
HaWTH €ro IUIoHaab.

4. CTopoHa OCHOBaHUs NPaBUJIILHOM TPEYTroOJIbHOW MPU3MBI paBHa 12 cM, a BeICOTa

IIPU3MBI

6 cMm. Haijgurte miomans Ce4EHUs HTOM MPUMBI

IIJI0OCKOCTEIO,

MPOXOSILEH Yyepe3 CTOPOHY HMKHETO OCHOBAHUSI M MPOTHUBOJIEKAIIYIO BEPIIUHY

BCPXHCTO OCHOBAHUM ITPU3MEI.

Kpurepuu oneHku:
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«5» craBUTCS 32 4 BEpPHO PEIICHHBIX 3a/aHMHI;
«4» cTaBUTCS 3a 3 BEPHO PEUICHHBIX 3aJIaHUS;
«3» cTaBUTCS 3a 2 BEPHO PEUICHHBIX 33JIaHUS;
«2» - ecnu pelIeHO MeHee 2 3aJaHuil.
Jluteparypa.
AranacsH JI.C., byry3zoB B.®. I'eomerpus, 10-11: yueOHuK 11t
00111e00pa30BaTEIbHBIX YUPEKACHUN: 0a30BBIN U MPOPMIBbHBIN YpOBHU. 21 - U3,
M.: IIpocBewmienne, 2012. 255c.: ui.
TEMA 5.2. MHOTrOrpaHHUKH.
IIpakTuyeckas padora Ne 24

O0bem napaienenunena. O6beM Npu3Msbl.
Heab: 3akperieHre 3HaHUM, OTpabOTKa HABBHIKOB PEIICHMS 3a7ad, HCIOJb3Ys
CBOMCTBa TPHU3MBbI M TUPAMU/IBI.
losacuenus x pabome.
1. Usyuure n. 194, 195,196, 197, 199, 200 (c. 339 —347). T'eomerpus 7-11
[Toropenos
2. OTBEeTHTE HAa BOIPOCHI:
a) Cdopmynupyiite cBoiicTBa 00HEMOB MHOTOTPAaHHUKOB.
0) 3amummuTe B TeTpaasx (Hopmyiibl 00bEMOB MPSIMON U HAKIIOHHOM MPU3M.
3. Halinute o0beM U 1UIONIaJh TMOJHOM TMOBEPXHOCTH KyOa, JJIMHA

JMArOHaTH TPaHH KOTOPOro paBHa V2 cM.
4. 3anumwure dopmyiy oObema MUPAMUIIBI.

5. Oo6vem mupamuasl ABC pasen V. Haiinute 00beM mpu3MbL,B OCHOBAaHUHU
KOTOPOM JIe)KUT TpeyrodbHUK ABC, a BpIcOTa paBHa BBICOTE MTUPAMUIBI.
6. BokoBble peOpa TpeyroiabHOW MUpaMuIbl MONAPHO MEPIEHIUKYISPHBL, a

JUIMHBI MX PaBHHI a, B, ¢. Haliiure 00beM nupaMuibl.

7. Kak usmenurcs o0ObeM KyOa, eciiv JJIMHY ero pebpa yBEIWYUTh B JBa pasza?
3ajaHusi K nmpakTU4YeckKoil padore:

1. Kaxxnoe peOpo mpsMoro napaswienenunesa MMEeT JJIMHY 5 ¢M, OJMH U3 YTJIOB
OCHOBAHUS 30°. Halimute o00BbeM U TIUIONIAAbL TOJHOW TOBEPXHOCTH
napajuieienuneaa.

2. CTOpOHBI OCHOBAaHMS NMPAMOTrO MapaJUICIENNINEIa UMEIOT JUIMHBL 3 U 8 1AM, a
oauH U3 yriaoB ocHoBaHus 120 °.Halinure o0beM napaienenuneaa U rmionaan
€ro AaroHajIbHBIX CEYEHHUH, €CU IUIoaab ero O0KOBOM MOBEPXHOCTH paBHa 220
M2,

3. Jan mnpsmon mapamnenenunen ABCI A;B;C;[;, B xotopom B /[|;
nepneHaukynsapuo A;C. Haitnure ero oobvem, ecnu B/[; = 6 cm, A;C = 8cm AB =
3 cm

Kpurepuu oueHkmu:

«5» - CTaBUTCS 3a TPU BEPHO PELIEHHBIE 3a1a4H;

«4» - cTaBHUTCS 32 JIBE BEPHO PEILICHHBIE 33/1a4H;

«3» - CTaBHUTCS 3a OJIHY BEPHO PELICHHYIO 3a/a4y;

«2» - MeHee OIHOW 3aJayH.

Jluteparypa.

33



Aranacsa JI.C., Byry3oB B.®. I'eomeTrpust, 10—11: yueOHuK 11t
o011e00pa3oBaTeNbHbIX YUpEKACHUI: 0a30BbIM U MPOPUIbHBIA YPOBHHU. 21-€ U3 .
M.: IIpocBemienue, 2012. 255c¢.: un.

Tema 5.3. Tesia 1 NOBEPXHOCTH BpallleHUSI
IIpakTnueckas padora Ne 25
O0beMbl 1 TOBEPXHOCTH TeJl BpallleHHs].
esb: KOHTPOJb U 3aKPEIICHUE 3HAHWM, YMEHUM, HABBIKOB CTYJICHTOB IO TEME
00BEMBI ¥ TIOBEPXHOCTH TEJ BPAIICHUS.
3aiaHud K NpakTHYeCKoii padoTe.

Bapuant 1

Bapuanr 2

1. HalimuTe mojHy0 U OOKOBYIO
IIOBEPXHOCTH LWIMHIpPA, JIMHY
JAArOHAJIM  OCEBOTO  CEYECHHH,
o0BeM IWIMHJIpA, €CIU PaanycC
OCHOBAaHHUA paBHBI 4CM, a BbICOTA
paBHa 6¢Mm.

1. Kocmuueckuit kopabinp wumeer Qopmy
UWAJMHIpAa BBICOTOM 7M UM paguycoM 3M,
KOTOPBIA C OJHOW CTOPOHBI  3aBEPIICH
nostycepoit, a ¢ Apyroil — KOHYCOM BBICOTOM
4m. Hatinure 00beM KOCMHYECKOT0 KOpaoJIs.

2. BricoTa um pammyc KOHyca
paBHbl 5 cm. Halinure pnuny
oOpazyromnieit u OOKOBYIO
MOBEPXHOCThH KOHYCA.

2. Yron mexay IByMsl oOpa3yloliuMu KOHyca
— 60°, a yrom MeXIy paanycaMu,
MPOBENEHHBIMU K OCHOBAHUSIM 00pa3yoIINX —
90°, pammyc ocHoBanus — lcm. Hamngure
00BbEM KOHYCa, MOJHYI0 NOBEPXHOCTh KOHYCA.

3.  Omnpexpenure paguyc IIapa,
ecli ero o0beM paseH 4,4 mMM3,

3. Haiinutre o0beM W TOJIHYIO MOBEPXHOCTH
miapa, paJinyc KOToporo 2 cm.

Kpurepuu oueHku: «5» cTaBUTCSA 3a 3 BEPHO PELIEHHBIX 33aHNU;
«4» cTaBUTCS 32 2 BEPHO PEIICHHBIX 3aJJaHUs;

«3» cTaBUTCA 32 | BEpHO PELIEHHOE 3a/1aHHUE;

«2» — ecnu pelieHo MeHee 1 3amanus.

Jluteparypa.

Artanacs JI.C., byty3oB B.®. I'eomerpus, 10—11: yueOHuK 115
o011eo0pa3oBaTeNbHbIX YUPEKACHUI: 0a30BbIM U MPOGUILHBIN YPOBHH. 21-€ U3,
M.: IIpocBemenue, 2012. 255c¢.: un.

Pa3gen 6. Hayajia MmaTeMaTH4eCKOr0 aHAJIN3A.

Tema 6.1. I[Tocj1e10BATEIHLHOCTH.

IMpakTuyeckas padora Ne 26
Ipenen pyHkuuu.
[enb: cnocoOCTBOBATH 3aKPETNICHUIO HABBIKOB BHIYMCIICHUS MTPEEIIOB.
Oyukuio y=f(X) Ha3bIBAIOT HEMPEPHIBHOM B TOUKE X=a, €CJIM BBIIIOIHIETCS

TOXIECTBO:

lim f(x) = f(a)

Oynkuuio y=f(X) Ha3pIBaIOT HEMPEPHIBHOM B TOUKE X=a, €CJIU Npeaen GyHKIIMU
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IpU X— a PaBeH 3HAYEHUIO (PYHKIIMU B TOUKE X=a.
DyHKIMS HEMpepbIBHA HA OTpe3Ke [a, b], eciiu oHa HenpephIBHA B KAXKI0W TOUKE
oTpe3ka. [ |

[Tpumep 1. Beruucnurs: |)ETl(X3 —2x* +5x+ 3).

3 2 .
Pemenne. Boipaxkenue x° — 2x° + 5x + 3 ompeneneHo B 000 TOUYKE X, B

YaCTHOCTH, B TOYKC X

= ]. CuegoBatenbHo, QyHKIUSI y = x° — 2x° + 5x + 3

HEIpEepbIBHA B TOUKE X = /, a MOTOMY Mpeaen (yHKUUU NpU CTpemiieHnu x K 1

paBeH 3HauYeHUIO QYHKIUU B TOUKE X = /.

Uneew: Iiml(x3—2x2+5x+3)=13—2-12+5-1+3=7_

Ortser: 7.
Jlnst pemieHust CIEIYIONIEro MpUMepa HaM IMOTPeOYIOTCS IMpaBUjla BBIYHCICHUS
npezena GyHKIIMA B TOUKE.

IpaBuio 1. |Im( (x)+
(

[IpaBuiio 2.
i £00_ I 70
HpaBI/IHO 3. s g(X) leTa g( )
|| 2x+3
[Ipumep 2. Berauciautp n 4x+ 5

Bripaxxenue f (X) =

2x+3
dx+2

o) =lim )+l g(x).
i (- 9(x)=tim () g(x).

o 1
OTIPEICNICHO B JIIOOOW TOUKE X #— > B YacTHOCTH, B

_1 _
TOKE X = . CnenosarenbHo, ¢yHkiusy = f (X) HenmpepbiBHA B TOUKE

1
3HAUUT TIpeaes GYHKIUU MPU CTPEMIICHUH X K 5 paBeH 3Ha4YCHHIO QYHKIIUU B

x==,

lim(2x+3) ., 1
. o203 25%3 143
Touke x = =. MmeeMm: = = =
ol Ax+2 ||ml(4x+2) 2.1, 242
2
Ortser: 1.
3ajaHns K NPpaKTHYeCKOl padore.
No Bapuanrt 1 Bapuant 2
1. . 2x+3 . (x-14
Iim lim
vt dx+2 sl 2lx+2
2 3
2. | lim(x* —3x+5) lim (x? +6x—8)
x—1 x—>-1
3. x? -9 . x%-3x
im lim
x>-84X +12 -3 X—3
4. | x+1 ) x+5
lim — lim —
x>1x"+X x>5 x° +5X
5. | Beraucnure npeaen npu x— Beruucnure npegen  npu X—




x%4+x-8 X% 4x—2

6X2—5x+2 x5-3x+6

Kpurepuu oueHkm:

«5» - cTaBUTCS 3a 5 BEPHO BBHITIOJHEHHBIX 3aJaHUM;
«4y» - craBuTCsS 3a 4 BEPHO CJIICJIAHHBIX 33JIaHMS;

«3» - cTaBUTCS 3a 3 BEPHO BBINMOJHEHHBIX 3aJIaHUS;
«2» - ecnu peleHo MeHee 3 3aJaHuil.

Tema 6.2. I[IpousBoagHas u eé NpUMeHeHHe.
IIpakTuyeckas padora Ne 27
IIpousBognas. IlonsaTHe 0 NPOM3BOAHON QYHKIMH, €€ TeOMETPUYCCKUN U
(pu3nyecKuit CMBICJI.
Hean: 3akperieHre 3HaHUH, OTPaOOTKA HABBIKOB BBIUUCIICHHUST TPOU3BOHBIX.
losacnenus x pabome.
1. Onpeoenenue. IpousBoanoit pyukuuu y = f(x) B TOUke X Ha3bIBACTCS
npejes OTHoIIeHUs mpupaiieHus ¢ynkiuu (Ay) B 3TOH TOYKe K
npuparienuro  aprymenta (Ax), korma Ax crpemwutcs k0.
Ay
Ax
[TpousBognas gynkuuu y = f(X), B TOUKE X, BBIPAXKAET CKOPOCTb W3MEHEHHUS
(yHKLIHHU B 3TOI TOUKE.
2. Ecnu yHKIMS 3aaHa 3aKOHOM MPSIMOJIMHENHOTO IBHXKEHHS S = S(t),
To S' (t) -7
CKOpOCTh JBUKEHUS B MOMEHT BPEMEHHU t - 3TO MPOU3BOJHAS MO MEPEMEILECHUIO
S'(t) = v(t)
3. Uto ecTh BTOpasi MpOM3BOHAS OT 3aKOHA ABUKCHUS?
CKOpOCTh U3MEHEHHUSI CKOPOCTH ATOTO JBHXKCHHMS, T.€. ycKopernue a(t) = V' () = S"'

(t).

O6oszuauenue: f'(x)=limp,_,

C ¢wusuyeckoit ToukM 3peHHs IUPPEpPeHIIMPOBAHUE — OMPECICHHUE
CKOPOCTH HM3MEHEHUS TEepeMEHHOW BenuduHbL. [Ipom3BomHas, TakuMm oOpa3om,
UTPaAeT PoJib CKOPOCTH M3MEHEHHUS 3aBUCUMOMN MEPEMEHHON Y MO OTHOUICHHIO K
VM3MEHEHUIO HE3aBUCUMOW NIEPEMEHHOM X.

Briscuasiem dopMyibl U3 PU3NKH, TI€ UCTIONB3YETCS MMPOU3BOIHAS.
v(t) = x'(t) — cKOpOCTH.
a(t) =v'(t) — yckopenue.
I(t) = q'(t) — cuna Toka.
c(t) = Q'(t) — TETI0EMKOCTb.
d(l) = m'(l) — nmuueliHas MIIOTHOCTB.
K(t) = I'(t) — koaddunmeHT TMHEHHOTO paCIIUPCHHUS.
o(t) = ¢'(t) — yryioBasi CKOPOCTb.
v e(t) = o'(t) — yriioBoe yCKOpeHHE.
UToOBl OXapakTepu30BaTh CKOPOCTb COBEPIICHHS] padOTHI, BBOASAT TOHSATHE
MOIIHOCTH.
v N(t) = A'(t) — momHOCTE.
v F(X)= A'(X) — Cua ectb Ipon3BOIHAS PAOOTHI 11O TIEPEMEIICHHIO.

AN N N N N SR
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v E=®'(t) - 9J1C unaykuuu F

= p'(t) — 2 3akoH HproToHa.

IIpuMepsbl npruMeHEeHUsI IPOU3BOAHOM B pu3HKe

3amaua

Penienue

Teno Mmaccol 4 Kr ABHKETCH
NPSIMOJIMHEIHO 1o 3aKoHy X(t)=t*+t+1,
1. KakoBa kuHeTHUYECKasi SHEPIUs Teaa B
KOHIIE

3 ceK. MocJie Hayaia JBMKCHUS
Tena?
2. KakoBa cuita, elicTByroIas Ha TeJio?

1. W= (mv9)/2
X' (1) =v (t) = 2t+1,

v(3)=7,
a(t)=v' (1) =2,

W= (4:7%)/2=98
2. F=ma,

a(t) =v' (t) =x"" (1),

X' (1) =v (t) = 2t+1,
a(t)=v' (t) =2,
F=ma=42=8H.

¥YroJ noBopoTa Tejia BOKPYT 0CH o(t) = o¢'(t)
H3MeHsieTcs 110 3aKony ¢(t)=0,1t>- ¢'(t) = 0,2t-0,5
0,5t+0,2. o(t) =0,2t-0,5
Haiitu yriioByt0 CKOpPOCTh BpalleHHsI ®(20) = 3,5
TeJla B MOMEHT BpemeHnu {=20c.
Jast ar060ii Touku C crep:xkusa AB d(l) =m'(l)
aauHoi 10 cM, Macca KycKa CTepIKHS m'(l) = 61+5
AC onpenensiercs mo ¢popmyJie d(l) = 61+5

m(1)=31*+5l.
Haiitn nuHENHY0 IIOTHOCTD CTEPKHS B
cepenrHe oTpe3ka AB, B KOHIIE OTpe3Ka.

d(5) = 6:5+5=35 — B cepenuHe oTpe3Kka
d(10) = 6:10+5=65 — B KOHIIE OTpe3Ka

Koan4yecTBo 3JIeKTpHYeCTBA, I(t) =q'(t)
npoTeKaolee Yepe3 NPOBOAHUK, q'(t) = 6t-3
Ha4YHHasi ¢ MOMeHTa Bpemenn t=0, I(t) = 6t-3
samaéres opmy.aoii q=3t>-3t+4. 1(6) = 6:6-3=33
Haiitn crity Toka B KOHIIE 6-11 CEKYHIBI.
Tabnuia mpon3BOTHBIX
f(x) f' (x) f(x) f'(x)
k-f K-f x" n-x" 1
f(kx + b) k- f(kx + b) sinx COS X
f+g f+g COS X -sin x
f-g f'-9+f-g tg X 1
cos?x
f ffg-rg e* e*
g g?
C 0 a* a*lna
X 1 Inx 1
X
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Vx

1 log, x 1

2/x

x Ina

3amaHug K NpakTH4YecKoii padore.

Hajiaure npou3BoaHy0 GyHKIIMH.

Bapuanr 1 Bapuant 2 Bapuanr 3
3.1 y=2x"—x 3.6 vy =x?—5x 3.11 ¥ = 2x — 5x°
3.2 3.7 5 3.12
= .3 2 _ S — 2.3 z 10
b x*—1,5x° — 4x ¥ 3% +x"+ 12 y = x5 — x4y
3.3 ) 3.8 " 3.13 .
y =4x — 3x° y=xT 4 4x y=x%—12x?
3.4 3.9 L 3.14
y=x%+ 1.5x° }==4x—§x3 y=2x%—x"
3.5 3.10 5 3.15
] T = 3 J— ]
v=x%—6x"—63x ) 3x 8x y =3x— 5x% + x*?

HaiiTin Heo0XoaUMBbIEe BeJTUHYNHBI.

1.1 S()=2t"+3t*-1+7
v(t), a(t)-?

1.6 S(t)=12t *-(2/3)t°
v(t), a(t)-?

1.11S(t)=21t+2t*-(1/3)°
v(t), a(t)-?

1.2 S(t)=5sin(3t+1),
v(t)-?

1.7 S(t)=6co0s(0,5t-4),
v(t)-?

1.12S(t)=0,5sin(4t+2),
v(t)-?

1.3 x(t)= - 4t°+2t+2,
v(1)-?

1.8 x(t)= Nt+2¢" - 3t+2,
v(25)-?

1.13x(t)=(-1/3)t>+2t°+5t,
v(2)-?

1.4x(t)=t>-4t°, a(5) -?

1.9  x(t)=0,25t"-2t%,
a(l) -?

1.14 x(t)=t+3t*-1,
a(2) -?

1.5 x(t)=(-1/6)t> +3t° — 5,

natmu t, kocoa a(t)=0

1.10  x(t)=2t+t-1,
naumu t, koecoa a(t)=2

1.15 x(t)= (-1/3)t>+2t°+5t,

natimu t, koeoa v(t)=0

Kpumepuu ouenku:
«5» craBUTCH

3a 8-10 BepHO penieHHbIX 3aJJaHul;
«4» craBuUTCS 3a 7-6 BEPHO PEIICHHBIX 3aJaHUS;

«3» CTaBUTCS 325 BEPHO PEIICHHBIX 3aIaHUS;
«2» - eclv peuieHo MeHee S 3aJlaHuid.

Tema 6.2. [IpousBoaHas u eé NpuMeHeHUe.
IIpakTuyeckas padora Ne 28.

YpaBHeHue kacarejbHOM K rpa¢uky pynkuuu. IIpousBoaHbie CyMMBbI,
NPOMU3BeACHNsI, YACTHOIO.
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He.]'[b: 3aKpCIIJICHUC 3H3HI’II>1, OTpa6OTKa HAaBBIKOB BBIYMCJIICHUS ITPOU3BOJHBIX.

3amaHus K NpaKTHYECKOH padore.

1.1 ) 1.6 1.11 5 16
=12x° —Sx° +5x2 -7 . _X O
et +ox y=2e" +3x° f() 5 3X
-2 L 112 sin3x
‘}I = xex = 1_4X F =
f(x) 2x+1 Y T2 +3
1.3 1.8 1.13
r=e*(sinx+cosx ) L
’ / }'='§J{x_“5mﬂnx y=4x%sin x
1.4 1.9 s o
Y= =3)02+2) | y=(x+2)(x%+2x3+6) y=0G"—xe
1.14
1.5 ;
v= _ 2 110 1= j_x_ 1.15 v = arcig x
(=X )1x) EVEES T aresinx
v =4x°+ 2e¥ —x:—l—Ex 3
Y  2x3 — x2 2 4w, X T2X 1, . 3x—x?
¥y =>5x"—4e +x—2—|—2x4 y=—x"4+7e" — g

Kpurepun ouenku:

«5» cTaBUTCS 3a 5 BEPHO PEIICHHBIX 3a/JaHUN;
«4» crtaBuTCS 3a 4 BEpHO PEILICHHBIX 33/IaHMUS;
«3» cTaBUTCS 3a 3 BEPHO PEIICHHBIX 3aIaHUS;
«2» - ecnu pelleHo MeHee 3 3aJaHuil.

Jlureparypa.

bammakoB M. M. Matematuka (6a30Bbiii ypoBeHb). 10 kitacc. — M., 2014.
bammakoB M. U. Martemaruka (0a30oBbiii ypoBeHb). 11 kimacc. — M., 2014.

Tema 6.2. [IpousBogHasi M €€ NPUMEHEHUE.

IIpakTuyeckas padora Ne 29.

HaxoxaeHue MaKCMMyMa 1 MUHUMYMA HA OTPe3Ke.
Hean: 3akperieHUe 3HAHWMA, OTPaOOTKA HABBIKOB HCCIEAOBaHUS (DyHKOHN U

MOCTPOEHUSI TPadUKOB.

losacnenuss k pabome: Ilpu mnoctpoeHuu TrpadUKOB (PYHKIHA C TOMOIIBIO
MPOU3BOJIHBIX TPUACPKUBAIOTCS TAKOTO IIAHA!
1) Haxonsat o6nacTs onpenenenuss GyHKIMHM U OTMPEIESISIOT TOUYKHA pa3pbiBa, €CIN

OHH UMCIOTCAI.
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2) BBIACHSIOT, HE SBJIACTCS JIM (PYHKIMS YETHOM WJIM HEUETHOMW; MPOBEPSIOT €€ Ha
NEPUOANYHOCTD;

3) OnpenenstoT TOUKU nepecedyeHust rpaduka GyHKIMHA C KOOPIAUHATHBIMU OCSIMHU,
€CJIA 3TO BO3MOXKHO;

4) HaxoasT KpuTHYECKHE TOUKU (QYHKITUH;

5) OnpeaensoT NPOMEXYTKH MOHOTOHHOCTH U SKCTPEMYMbI (PYHKITUH.

6) Hcnons3ys pe3yiabTaTbl HCCIENIOBaHUS, COCIUHSIOT TOJYYEHHbIC TOUYKHU
rIaBHOW KpuBoil. Horma s Oosibliieid TOYHOCTH rpaduka HaXOASIT HECKOJIBKO
JOTIOTHUTENBHBIX TOYEK; WX KOOPJIWHATHI BBIUUCISIOT, MOJB3YSICh YpaBHEHUEM
KpHBOM.

Ipumep. Viccnenosath GyHKIMIO U IIOCTPOUTH rpaduk: y = x2 +2x — 3

1. ®dyHKIMs onpeseicHa Ha nHTepBaje (—oo; 00). Touek pa3pbiBa HET.

2. OyHKIHUS HE SBJISICTCSA HU YETHOM, HM HeYeTHOH, T.K.y(— X) # y(X) U y(—X) #
—yX).

3. Haiiném Ttouku mnepecedeHus: rpaduka (QyHKIIMU C KOOPAWHATHBIMHU OCSIMHU.
Ecin y=0, 70 x2+2x—3=0,0otkyma X =-1++vV1+3= —1+2.1T.e. x; =
—3, X, = 1. 3Hauur, KpuBas mepecekaeT och adcumcc B Toukax (-3;0) u (1;0).
Ecim X =0, To y = - 3, T. . KpuBas nepecekaer och opauHaT B Touke (0;-3).

4. Haitném xputnuyeckue Touku ¢yHKiuu. Umeem y' = 2x+2, 2Xx + 2 = 0, 2-
x+1)=0, x= —1.

5. OOnacte  omnpeneneHuss  (QYHKIMM  pa3lelIUTCd  HAa  MPOMEXKYTKH
(—00;—=1) u (—1;0).3Haku TPOU3BOAHON Y'(X) B KAKIOM MPOMEKYTKE MOKHO
HAWTU  HENOCPEACTBEHHO MOJCTAHOBKOW TOYKA M3  PaccMaTpUBaeMOro
npoMekytka. Tak, y'(—2x)= —2 <0, y'(2) =2 > 0. CuenosareibHo, B
nmpoMexxyTke (-00;-1) PyHkius yobiBaet, a B mpoMmexyTke (-1;00) Bozpacraet. [Ipu
x = - 1 Qpynkuns umeer MuHAMYM, paBHbIA y(— 1)= yin = (— 1)2 + 2 (= 1) —
3=1-2-3= —4.

CocTtaBuM TabIHILy; CTPOUM rpaduK.

X (—o0; —1) -1 (—1; )
y' (%) - 0 +
Y(X) N Ymin = —4 7

3ajaHns K NpaKTH4ecKoi padore.

Bapuant 1 Bapuant 2
1. Uccnenyiite GyHKIMIO U MOCTpOWTE TrpaduK.
y(x) =6x-2x3+1 y(x) = xX3— 12x—1
2.y(x) = 4x?—x* 2.y(x) = ix“ —%xz

3 X
3y(x) = 2 3y ==

Kpurepun oneHku:

«5» crtaBUTCS 3a 3 BEPHO PEILICHHBIX 3aJIaHUI;
«4» cTaBUTCS 3a 2 BEPHO PEUICHHBIX 33JIaHUS;
«3» craBUTCS 3a | BEpHO pELICHHBIX 33JIaHUE;

40




«2» - ecnu pemieHo MeHee 1 3agaHusd
Jluteparypa.

bammakos M. M. Matemartuka (6a30Bbii ypoBeHb). 10 kitacc. — M., 2014.
bammakos M. M. Matemartuka (6a30Bbii ypoBeHb). 11 kitacc. — M., 2014.

Tema 6.3 UHTerpaj u ero npuMeHeHue.

+ Hean: OsnageTh yMEHHEM NPUMEHEHHS TMEPBOOOPa3HON (YHKIUHU TPHU

IIpakTnueckas padora Ne30
Penienue HHTErpasioB, HCMOJIb3Ys Pa3JINYHbIE METO/bI.

PCUICHUHN BBIYHUCIUTCIIBHBIX 3a1a4.

3ajaHns K NpaKTH4ecKoi padore.

1. HailTu HeompeaeJéHHBI MHTErpaj, HCHOJb3YI0 TaldJaumy
HHTErpaJioB.
11 1.6 1.11
j(x3+2x2—5]dx j(4x2+x5+3]dx j[ﬁxE—Exﬂ—l—x—l]dx
1.2 3 2 1.12 16 ° .
34y — oyt —x + 2x" + x)dx
j(§x4—x5+4x—sjdx j[x T Tk j(Ex *r
13 f»-’F i 1.8 “? N 1.13 f JxEdx
L4 @@ eema |12 [ st L4 [ - seyan
15 j(x4+ 32+ 3x%)dq 110 J‘(wx—k 237 4+ 9x%)dy 113 J[dkx? —Vx+ YxO)dx
2. HeompeneJéHHBII HHTErPaJl, HCMOJIB3YI0 TA0JHILY HHTETPAJIOB.
2.1 2.6 1 . 211 N
j(dlcosx—l- 2sinx)dx J‘(;‘F 3e )dx j(coszx_ 2e )dx
2.2 5 1 2.7 2 2.12 . B
J‘(F'Fsmzxjdx j[F—Ecosxjdx j(ge —;)dx
2.3 j dx 2.8 j I(1— cos2x) dx 213 jtgzxdx
1+ sin’x N
2.4 I —4 2.9 2¢° 4+ 3x—2 2.14 x2+21_15dx
j x+2 dx j x+2 dx J‘ x—3
2.5 3xt + 47 2.10 ¥4+ 7x 412 2.15 x—1
j x? dx j x(x+3) dx sz—xdx

3. HaiiTu HeonpeaeIéHHbIN HHTETPaJ MeTOA0M MOJACTAHOBKH.
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3.1 j(4x—2)3dx 36 j(ax+ 1)°dx 311 I[E—Exjﬁdx
3.2 3.7 3.12 2
e 5=

3.3 jsin(s.x—g)dx 3.8 jgm(h%)cﬁ 3.13 j“m(h_g)dx

Kpurepun ouieHkH:

«5» craButcs 3a 8-10 BepHO pelICHHBIX 3aJaHUI;
«4» craBUTCS 3a 6-7 BEPHO PEIICHHBIX 3aJaHUi;
«3» crtaBuTCS 3a 4-5 BEpHO PEUICHHBIX 3aJJaHUI;
«2» - ecnu pemieHoO MeHee 4 3aaaHui

Jlureparypa.

bammakoB M. U. Martemaruka (0a30Bbiii ypoBeHb). 10 kimacc. — M., 2014.
bammakoB M. M. Maremaruka (6a30Bbiii ypoBeHb). 11 kitacc. — M., 2014.

Tema 6.3 UnTerpaJ u ero npuMeHeHue.
IIpakTuyeckas padora Ne 31
IIpumenenne popmyabl Herorona-JleiiOnumna.
Hean: 3akpersieHne 3HaHWNA, OTPaOOTKAa HABBIKOB BBIYMCICHUS ILJIOIIATU
KPUBOJMHEWNHOMN TpaIleuu.

Eciu f(X) =0 Ha otpeske [a,b], To mutommane S cooTBeTCTBYIOMIEH KPUBOJIMHEHHOM

Tpaneuuu Beruucisercs no popmysne Herorona — JleitOnuna:
b

| fixyda=Fes)-Fia).

]

[TpuMep. BEIMHUCIUTE I0Manb GUIyphl, OTPAHUYEHHOMN THHUAME Y = X° —1,
y=—x*—2x+3.
Haitnem Touku niepecedenus 3TUX ABYX JIMHUM:

y=x*-1
y=-—x"-2x+3
X =1, x,=-2

S= fz((—x2 —2x+3)—(x2 —1)dx) :Ijz(—sz —2x+4)dx :(—%@—xz +4XJ

3ajaHus K NpaKkTU4ecKoi padore.

\ Bapuanrt 1 ‘ Bapuant 2 ‘ Bapuant 3
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11 16 111
j 25x dx j 8x3dx j 64x7dx
-1 —1 —1
' 1.7 2 112 s
ju (22" +x— 1)dx U (x%— 1)dx J; (3 + x¥)dx
1.2
1.3 z 1.8 z 1.13 z
2 3 dx 3
J; 2cosxdx J‘u oy J; sinxdx
1.4 % dx 1.9 J.4 dx 1.14 2%
,['_-caszx o 16 +x? 1 X
15 2 110 . 115 =
__— : x E
J; (2x + 1]2 J; casidx —LE sin2xdx

4. BpluncauTh IIOIAAb IIIOCKOM (UTYpHI ¢ ToMOIIbio (opmyisl HeroToHa —

JlenOnwuIa.

4.1.1 4.1.2 4.1.3 5 él
= 2 1 4
y=-—3x"+4 y=——x+2 }==§x4+13 Z
x=1 N ¥=8 T
y=0 5 b : r=a 1?\ R 3 4

) .':I |:| \é }:r:l] _2.

a1t at

Kpurepuu ouneHku:
«5» -craBuTcsa 3a 6 BEpHO BBIIIOJIHEHHBIX 3aJaHUM;
«4y» - craBUTCS 3a 5-4 BEpHO CJEIaHHBIX 3aJaHNS;
«3» - cTaBUTCS 3a 3 BEPHO BBINOJHEHHBIX 33/IaHHUS;
«2» - ecny peumieHo MeHee 3 3aJaHuid.
Tema 6.3 UnTerpaJ u ero npuMeHeHme.
IMpakTuyeckas padora Ne 32

Boruncienue miomaaeil KpMBOJIUHENHBIX TPaNelni.
Heab: 3akperyieHne 3HAaHWUNA, OTPaOOTKA HABBIKOB BBIYHCICHUS TIUIOIIAN
KPUBOJIMHENHOMN Tpareuu.

Ioscnenus x pabome: Sy, = f; fx)dx (1)
[TnaH BBIOIHEHUS PAOOTHI.

1. IToctpoiite pUTypy MO 3aTaHHBIM YCIOBHUSIM.
2. CoctaBbTe mHTErpai mo dpopmyne (1)
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3. Boluucnure uHTErpall.

IIpumep: Haligure miomans (QUIypsl, OrPaHUYCHHOM JMHUAMH: y = - X2 +
S5uy=x+3.

Pewenue: Haiiném abciucchl Touek IepecedeHusl mapabonsl y = - x2 +

2
. = —x*+5

5 wunpaMmouy = x + 3. [Iyst 3TOr0 pemum CucTemy: {y y=x+3 ° OTKyJa Xq
=-2, x,= 1.

Haiiném mmiomans S; QUIyphl, OTpaHUYEHHOM mapabosoily = - x2+

5 mnpambiMi X = —2, x =1 u y = 0. [lonyuyum S; = f_lz(—x2 + 5)dx =

3
(—%+ Sx) [_12 = 12 (xB.ex.). Haiiném mmomane S, GUrypbl, orpaHUYEHHON

HPAMBIMH y=x+3, x=-2,x=1uy=0.5, = f_lz(x+3)dx=
2
(x? + 3x) [_12 = 7,5 (kB.ex.). [Tnomanas uckomoit purypel ectb S =S5; — S, =

12 — 7,5 = 4,5(kB.ex.).
3ajanns K NpaKTU4ecKoi padore.

Bapuant 1 ‘BapHaHT 2

Halimute miomanps (GuUrypbl, OrpaHMY4E€HHON JIMHUSIMU:

. y = x2-2x+2, x=-1,x=|1y*=9% x =16, x=25 y=0.
2,0ce OX.

2. y:i,yzo,le,x:& 2.y=2sinx, y=0, x=0, ng.
3. x-y-1=0, x=-4, x=2, y=0. 3.y=-x*—1,x=1,x=4y=0.

4 y=e%, y=e™ 4. y = x?, yzi, 1<x<e

5 y = 1l +sinx,y = 0,x=|5y=x> u x=2

0,x=2m

Kpurepuu oneHku:
«5» CcTaBUTCH 3a 5 BEPHO PELICHHBIX 3aJaHUN;
«4» cTtaBUTCS 32 4 BEpHO PEIICHHBIX 3a1aHUS;
«3» cTaBUTCS 32 3 BEPHO PEIICHHBIX 3a1aHUS;
«2» - eclu pelIeHo MeHee 3 3aJaHui.

Pa3zges /7 JjieMeHTHI TEOPUH BEPOSITHOCTENH M MATEMATHYECKOH CTATHCTUKH
Tema7.l. DjieMeHTHI TEOPHMUBEPOSITHOCTEH
IIpakTuyeckas padora Ne 33
Pemrenue 3a1a4 Ha CJ102KeHHE U YMHOXKEHHE BEPOSITHOCTEI.
Iesab: KOHTPOJIb U 3aKPEIUICHUE 3HAHWM, YMEHUW, HABBIKOB CTYJICHTOB IO TEME
TEOpHUsI BEPOATHOCTH.

‘ | yacTsb ‘ QPakropuai ‘ IlepecranoBku ‘ PasMelenus ‘ Coueranus
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a) Jlatp

OIpCACICHHUC

0) 3amucath n!'=... P, = .. A = ... Ch = ..
hopmyity

B) BrrunciauTs EZ:;:: P, = .. A8, = Cé = ..

Il vactp
a) PemmTte ypaBhenme: A = 30A%_,; 0) PemmTe cucreMy ypaBHEHHIi:
{Cr?l — Cr1;LL+1

A% = 20
Il vacts
1. B ypue naxonsarcs 20 yepHsix U 15 6enbix mapos. Haygauy Beiaumaercs 1 map,
KOTOphIM okazancsi OenbiM. [locne storo Oepyr emie onun 1map. Haligute
BEPOATHOCTH TOTO, YTO 3TOT LIAp TOKE OKAKETCS OEIIBIM.
2. Haitgute BEpOSTHOCTh TOTO, YTO HayAady B3ATO€ JBY3HAYHOE YUCIIO OKAXKETCS
KpaTHbIM JI00 4, 1100 5, 1100 TOMY U APYrOMY OJJTHOBPEMEHHO.

Kpurepuu oneHku: «5» CTaBUTCS 32 BCE BEPHO PEIICHHBIC 3aJaHNUS;
«4» craButcs 3a | u |l wactu Bmecte; 3a | u |1l vact BMecTe;

«3» craBurcs 3a |l i 111 gacTs;

«2» — B OCTQJIBHBIX CIIy4asiX.

Pa3znea8YPABHEHUWSI U HEPABEHCTBA.
Tema8.1YpaBHeHnus u cucrembilypaBHeHuii. HepaBeHncTBa u cucrembl
HEPABEHCTB C ABYMsNlePeMeHHbIMH.

IIpakTnueckas padora Ne 34
OcHOBHBbIC IPUEMBI pelIecHUs YPABHeHUH U HepaBeHCTB. Cnioco0d BBeieHUs
HOBBIX IepPeMEHHbIX.
Hean: 3akperieHne 3HaHUH, 0TPabOTKA HABBIKOB PEIICHUSI ypaBHEHUH.
losichenus x pabome: OO61ue puéMbl peIeHUs YPaBHCHHI:

1. Pasnoxenue Ha muoxkutenu. Hpumep. (x> — 1) -vV2x—1=10
Pewenue. (x> —1)-V2x—1=0 Ol3: 2x-1 >0, x=10,5
(x2—-1)-vV2x—1=0; [x ~1=0 [X= t1y =1 - ne Bxogur 8 OJ[3. Otsert: 0,5; 1

2x—1= x= 0,5
2. 3aMeHa mepeMenHOM. [Tpumep. 3% — 12-3% +27= 0

2
Pewenue. ITycts 3x* = y, Torja 32x% — (3x2) = y?. IlojcTaBuB B I/ICXOI[HOC

ypaBHeHHe, monydaem: y2 - 12y + 27 = 0y, =3,y, =9 © [

= =+1
[ ) ; % e [X + \/—3 Hcnonb3oBaHue CBOMCTB (hYHKIUH.

Ipumep. Pemmre ypapHenue: Vx — 7 + x = 3.
Pewenue. O/13: x - 720, x =27. vx—7 + ?{/§= 3 Vx—7=3- ix
Ecmm x =7, To f(x) = v/x— 7 - Bo3pactaer, a g(x) = 3 — /X - yOwBaer,

9
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3 o
clea0BaTeIbHO, YpaBHeHHE VX — 7 + VX = 3uMeer eIMHCTBEHHBIN KOpEeHb, X
= 8. oTBeT: 8.
3amaHud K NpaKkTHYeCKOl padoTe.

Bapuanr 1 Bapuanr 2
Pemmmre yYpaBHEHUS:
X 1 2x-3 1
" 248 x L= =3
2. Vx+2+ Vx+10=4 2. Vx+3+V2x—5+3=0
3. 9x*+ 10x+1=0 3. Bx?— x+25=0
4, 2¥t3 4 2% =72 4, 9*—-8-3*-9=0
5. log;(x? —5x+9) = 2 5. log;(x?> + 4x+8)— 3=0
6. 2sin’*x+ sinx— 1=0 6. cos2x+ cos1l0x=0
. {5x+3y=31 . { §_§:4
3X2+ 4y2=_253 ' 3x+ 7y =65
xX“—xy+y =7 - Xy =12

Kpurepuu oueHku:

«5» - cTaBUTCS 3a 7-8 BEPHO BBINOJHEHHBIX 3aJaHUM;
«4» - cTaBUTCS 3a 5-6 BEpHO BBIMOJHEHHBIX 3aJIaHUS,
«3» - 32 3-4 BEpHO BBINOJIHEHHBIX 3aJaHUS;

«2» - MeHeeTpEX 3aJlaHni.

Jlureparypa.

Tema8.1YpaBHeHusi u cucteMbl ypaBHeHuii HepaBeHcTBa U cucTeMbI
HEPABEHCTB C ABYMsAIIePEeMEHHbIMH.

IIpakTuyeckas padora Ne 35

Pemienne uppauuoHaJbHbIX YPABHEHHUH.

HppaunoHanbHble ypaBHEHMUS.
Heab: 3akpemyieHue 3HaHUM, OTpaOOTKa HABBIKOB PEIIECHUS  UPPALUOHATIBHBIX
YPaBHEHUM.
Toscnenus k pabome: Onpenenenue. MppairionaabHbIM Ha3bIBAa€TCsl ypaBHEHUE,
coJieprKalliee NEPEMEHHYIO 10 3HAKOM KOPHS.
Memoowl pewenus: 1) BO3BelIEHNE B CTETIEHb 00CMX YacTeH ypaBHECHHSI,
2) BBEJEHUE HOBOW MEPEMEHHOM (3aMeHa IEPEMEHHOM ).
3ameuanue: Tpu BO3BEIEHUU O0EMX YacTeld ypaBHEHUS B YETHYIO CTENEHb
BO3MOYKHO TIOSIBJICHHE TIOCTOPOHHMX KOpHeil. B sTrom ciydae oOs3arenbHa
IIPOBEPKA HAMJAECHHBIX KOPHEHN ITOACTAHOBKOU B UCXOJHOE YPaBHEHUE.

IIpumep. Peuts ypaBHenue: V4x + 8 —v/3x—2 = 2,

2
Pewenue: Bossogum o6e uacth ypashenus B ksaapar. (VAx+8 —3x—2) =
22,

4 +8-2V4x+8 *V3x—2+ 3x—2 = 4; 7x + 2 = 2
V4x +8 -V3x — 2.
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BossoauM emie pa3 B kajpat: (7x + 2)% = (2 V4x + 8 -/3x — 2)2;
49x% 4+ 28x +4 =4 ((4x+8) - (3x — 2));
49x2% +28x +4 =4- (12x% — 8x + 24x — 16);
x? —36x+ 68 = 0.
Haiinst kopHM KBaApaTHOTO YPAaBHEHUS MMONYyUYUM: Xq = 34; X, = 2.
[IpoBepka: X; =34: V4:34+8—+/3-34—2= V144 —V100=4 -2 = 2.
X, =2:V4-2+8—-+32-2=+16—-V4=4-2=2. OTBeT: X; =
34; x, = 2.
3amaHus K NpaKTHYEeCKOH padore.

Bapuanr 1 Bapuanr 2

_ — . 2 _
1.7Vx—2x+15=0 1.:Vx + m_1

2.Vx2+3x+5= 3

2.5 =vVx?—4x+ 20

3.V5x—1=+3x+ 19

3.V7x+1= x—1

4.{\/3y—2x—2=1

4{\/2X—3y+2=3
JAx—2y+3=2 '

J3x+2y—5=2

Kpurepuu oueHku:
«5» crtaBUTCS 32 4 BEpHO PEUICHHBIX 33JaHUS;
«4» crtaBUTCS 3a 3 BEPHO PEILICHHBIX 33/IaHMUS;
«3» cTaBHUTCS 3a 2 BEPHO PELICHHBIX 3aIaHUS;
«2» - eclv peuieHo MeHee 2 3aJaHuid.
Tema8.1. YpaBHenusi u cucrembiypaBHenuii HepaBencrBa u cucrembl
HEPABEHCTB C ABYMsIEePeMEeHHbIMH
IIpakTuyeckas padora Ne 36

Pemenne uppanuoHajibHbIX HEPABEHCTB.
[enp: cnocoOCTBOBATH 3aKPETNICHUIO HABBIKOB PEILICHUS UPPALIMOHATIBHBIX
HEPaBEHCTB.
Bcsikoe HepaBeHCTBO, B COCTaB KOTOPOT'O BXOJUT (DYHKITHSI, CTOAIIASI TIOJT KOPHEM,
Ha3bIBAETCS UPPAIMOHATBHBIM.

VppaunonaibHoe HepaBeHcTBO Bija V /. (x) = g(x)
PaBHOCWIIBHO cricTeMe HEPABEHCTB:
fG) =g°(0)
fG) =0
gx) =0
JlaBaiiTe paccMOTpuUM, OTKyJla OepeTcs Takasi CUCTeMa:
1. f(X) < g® (X). DTO HCXOIHOE HEPABEHCTBO, BO3BEACHHOE B KBA/IPAT.
2. f(X)>0—>nst10 O/I3 KOpHS: apudMeTHIeCKU KBaIpaTHBIA KOPCHb
CYIIECTBYET TOJBKO U3 HeOMpUuyameibHo20 9Ucha.
3. g(X) >0 — 310 00MACTh 3HAYCHHI KOPHSI.
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3agayva. Pemure HepaBeHCTBO:

V2x+3 =<2
2x +3 =4

V2x+3<2= %x;ogr_}{]:}{zxr_}—S:}{xE—lﬁ

U3 TPCX HCPABCHCTB K KOHIIY PCIICHUA OCTAJIOCH TOJIBKO IBA. HOTOMy qTo

HEpPaBEHCTBO 2 > () BeINIONHAETCA Beeraa. [lepeceueM ocraBmimecs: HEpaBEHCTBA:
0,5

ULty
_ ppri.,

—1,5
Urak, X € [—1,5; 0,5]. Bce Touku 3aKpalieHbl, IOCKOIbKY HepageHcmea
Hecmpozue.
3ajaHns K NPpaKTH4YeCKOi padore.
No Bapuanrt 1 ‘ Bapuant 2
Pemuth HEpaBeHCTBA:
1. VE—2 = 2; xﬁ = 3
2. |22+ x—x2 =0, 2)V3—x < 5
3. |3)y4xiL8r—3<0; 3) 422243 —2 =0
4, YV1+3r =1 —x 222 = 1
5 S)Vx+3=xL1 5)Vr+1<x—1;

Kpurepuu oueHkm:

«5» - CTaBUTCS 3a S BEPHO BBINOJHEHHBIX 33/IaHU;
«4» - craBuTCS 3a 4 BEpHO CHCIAHHBIX 3a/1aHUS;

«3» - cTaBUTCS 3a 3 BEPHO BBINOJIHEHHBIX 3aJaHUS;
«2» - ecnu pelieHo MeHee 3 3aJaHuil.

PEKOMEHAYEMAS JIMTEPATYPA

No Aemop Ha3zeanue Bovixoonwvie Koauuecmeo
n/n OCHOGHOIL y4eOHoul OaHHbvle IKZEMNIAPOE 8
u oubuomexe
0ONOIHUMENIbHO JATI'YHX/aopec
yueonoi docmyna
Jumepamypul,
Heo0X00uMmMoil 011
0C80CHUSA
OUCUUNTUHBL

l. Ocnoenan yueonasa numepamypa
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rmocooue TUTST
CpeIaHETO
npodeccruoHaIbHO

ro oOpa3oBaHUsI.

boromonos H.B., MaremaTuka: MockBa: URL:
Cawmoiinenxo [1.1. yUeOHHUK IS H3narenbcTBO https://urait.ru/bc
CpeIHEro FOpaiiT, 2021. 0de/489612
npodeccuonanbio | — 401 c.
ro oOpazoBaHus.
HopodeeBa A.B. Maremaruka: Maremaruka: URL:
y4eOHUK s | yaeOnuk i | https://urait.ru/bc
CpeIIHETO CpeIIHETO 00e/449047
npodeccuoHanbHO | MpodecCHoHaTb
ro oOpa3oBaHUsI. HOTO
00pa3oBaHUs.
1. lononnumenvnas rumepamypa
A) /lononnumenvnan yueonas 1umepamypa
Kpemep H. I11., Marematuka 1 | MockBa: URL:
Koncrantunosa O.I"., | komtemKeii: N3 pgaTeancTBO https://urait.ru/bc
®puaman M.H. yueObHOoe mocobue | FOpaiir, 2021. | 0de/489379
TUIA cpennero | — 346 c.
PO EeCCUOHAIBHO
ro oOpa3oBaHusl.
boromosnos H.B. Marematuka. Mockaa: URL.:
3amauyun ¢ | U3narenbcTBO https://urait.ru/bc
pemenusiva B 2 4. | FOpaiit, 2019. | 0de/490794
Yacts 1: yuebuoe | — 280 c.
nocobue TUTS
CPEIHETO
npodeccruoHaIbHO
ro oOpa3oBaHusI.
boromosnos H.B. Marematuka. Mockaa: URL.:
3amauu ¢ | U3parenbcTBO https://urait.ru/bc
pemenusivua B 2 4. | FOpaiir, 2021. | 0de/490795
Yacts 2: yuebnoe | — 320 c.

b) Oguyuanvuvie uzdanun: coOOpHuKU 3aKOHOO0AM EJILHBIX AKM OB, HOPMAMUBHO-
npagoevix 0OKymMeHmos u Kkooexkcoe P@® (omoenvno uzoannvie, npooodcarouiuecst u
nepuoouyeckue), 2-3 HQUMEHOBAHUA.

Koncruryuus

Poccuiickon

denepauuu

http://www.consultant.ru/document/cons doc LAW 28399/

Ilepuoouueckue uzoanus

| Kypman «Kauty» - https://catalog-n.com/kvant-10-2021

Ompacnesole crosapu

| Onaiin cripaBoYHMK 0 MaTeMaTHKe.- https://ru.intemodino.com/math/.
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PexkomeHnayeTcsi 03HAKOMJIEHHE C PeCypcaMH CJIeyIOIUX caiiTOB:

1.Buneoypoku, TeCcThl M TpeHaXEphl Mo Marematuke 3a 10 kmacc -
https://interneturok.ru/subject/algebra/class/10.

2.Bugeoypoku, TeCcTbl M TpeHaXEphl MO Maremarnke 3a 11 kimacc -
https://interneturok.ru/subject/algebra/class/11.
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