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[IpakTudeckue pabOTHI IO MaTeMaTHKE: alredpa U Hadaaa MaTeMaTHIeCKOTO aHAIN3a;
reometpus. Merox yka3. / Coct. 3.I'.T'amkuesa / 'BIIOY PII YOP «Tpuymd»

Metoanyeckre peKOMEH/IAIUH 110 BBITIOTHEHUIO IPAKTUYECKUX paboT MpeIHa3HAuCHBI
JUTSL OpTaHu3aluy paboThl Ha IPAKTUIECKHUX 3aHIATUSAX 110 YICOHOH TUCIHUILIHHE:

Matemaruka: anreOpa v Hayalia MaTeMaTHYECKOTO aHAIIN3a; TEOMETPHsI, KOTopast
SIBIIIETCS.  BYKHOUW COCTaBHOM YacThIO B CHCTEME MOJITOTOBKU KBATM(DUIIMPOBAHHBIX PaboUnX,
CITYKallluX CpeaHEero MpoPeCcCHOHAIBHOTO 00pa30BaHUS.

Metoanyeckre peKOMEHIAIuN UMEIOT MPAKTHYECKYIO HAITPABICHHOCTh U 3HAYUMOCTb.
dopmupyembie B IPOIECCE MPAKTUUECKUX 3aHATHI YMEHUS MOTYT OBITh UCTIOJB30BaHBI
oOydaromumucs B Oyaytiei npodeccuoHaIbHON e TEeTbHOCTH.

Metoanyeckre peKOMEHIaIuH MpeIHA3HAYCHBI 151 00YYarOIIUXCsl CPEAHUX
poeCCHOHATILHBIX YUEOHBIX 3aBEACHNH, N3YYAIOIUX YUYeOHYIO TUCIHIDIHHY: «MaTreMaTHka:
anredpa ¥ Havaa MaTeMaTUYeCKOTO aHAIM3a; TEOMETPHUS» U MOTYT HUCIIOJIb30BAaThCs Ha

y4eOHBIX 3aHSATHUSX.

PexomennoBano meroamueckoit komuccueit mnpenogasarencii ['BIIOY Pl YOP «Tpuymd»

IIpencenarens LK Hesnerrepeena [[.M.
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IHosicHuTEeILHAA 3aNIUCKA

IIpakTryeckue 3aHATHSA CIIY’KaT CBA3YIOIIMM 3BEHOM MEXKIY TEOpUEH U IIPAKTHKOM,
KOTOpbIE HEOOXOAMMBI JJIsl 3aKpEIUICHUS TEOPETHUYECKUX 3HAHWM, IMOJIyYEeHHBIX Ha ypoKax
TEOPETUYECKOT0 O0YUEHHS, a TaK K€ JJIS TTOTy4YEHUS MPAKTHUYECKUX 3HAHUI.

IIpakTHyeckue 3aaHus BBINOIHAIOTCA CTYIEHTOM WIM OO0YYaroIMMCsl CaMOCTOSITENBHO, C
IIPUMEHEHUEM 3HAaHUU M YMEHMM, IOJyYEHHBIX Ha YpPOKax, a TaK K€ C HUCIOJIb30BAaHUEM
HEOOXOMMBIX MOSICHEHUM, IOJIy4E€HHBIX OT MpEenojaBareisl IpU BBIIOIHEHUU NMPAKTHYECKOTO
3a/1aHMUs.

[TpakTrueckue 3aganus pa3padOTaHbl B COOTBETCTBUU C YUEOHOM MPOTpaMMOi

3ayer MO KaxI0M MNpakTUYecKOH paboTe  MONydyaloT TMociie e€ BBIMOJIHEHUS, a TaKkxKe
OTBETOB Ha BOIIPOCHI IPENOABATENs, €CIU TAKOBBIE BOSHUKHYT IIPH IPOBEPKE BBINOIHEHHOIO
3a/1aHMUs.

KoMmnerenuun

OK 1. IloHnMaTth CyIIHOCTD U COITMAIBHYIO 3HAYMMOCTH CBOEH Oymymiei mpodeccuu, IposSBIATh K HEH
YCTONYMBBIN UHTEpPEC.

OK 2. Opranu3oBblBaTb COOCTBEHHYIO [JESTEIbHOCTb, BBIOMpPATh THIIOBBIE METOABI M CIOCOOBI
BBITIOJTHEHUS TIPO(eCCHOHATBHBIX 3a/1a4, OIIEHUBAThH MX 3()(HEKTUBHOCTD U KAUECTBO.

OK 3. Ilpuaumarp pemieHWss B CTaHJAPTHBIX W HECTAHAAPTHBIX CHUTYyalsIX M HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4. OcymecTBnsiTh TOUCK W HUCIOJNb30BaHHE WHPOpMALWHU, HeoOXoaumMon it 3()(HEKTUBHOTO
BBITIOJTHEHHUS TIPO(eCCHOHATBHBIX 33124, IPO(eCCHOHATFHOTO U JINYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBaTh HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B NpodecCHOHATBHON
JesITeIbHOCTH.

OK 6. PabGoraTth B KOJUIEKTHBE M KOMaHje, d(PQPEKTHBHO OOIIAThCS C KOJUIETaMH, PYKOBOJCTBOM,
NOTPEOUTEIAMHU.

OK 7. bpatp Ha ce0si OTBETCTBEHHOCTh 3a pabOTy WIECHOB KOMaHAbI (NOAYMHEHHBIX), pE3yJbTaT
BBIIIOJIHEHUS 3aJaHUH.

OK 8. CaMOCTOATENIBHO ONPeASATh 3a1auu MPOGECCHOHANIBHOTO U JUYHOCTHOTO Pa3BUTHUS, 3aHUMAThCS
camo00pa3zoBaHHEM, OCO3HAHHO TUTAHWPOBATH TOBHIINIEHUE KBATH(DUKAIINN.

OK 9. OpueHTHpOBATHCS B YCIOBHUSIX YaCTOM CMEHBI TEXHOJIOTHH B MPO(ECCHOHATBLHON ACSITETBHOCTH.



[ln1aHMpoBaHUEe MPAKTUYECKUX PAGOT

Ne Paznensr, OK
n/m K
TeMBbI, BKJII0Yasi HA3BaHU MPAKTHYECKUX U JIAGOPATOPHBIX padoT
Pasznen 1 Aareopa
Tema 1.1. PazpuTHe NOHATHS 0 YHCIIE.
1 I1.3. Ne 1 [leifcTBus HaJ HATYpaJIbHBIMU, LENBIMH, PAIUOHAIBHBIMU U JEHCTBUTEIbHBIMU Ok
YUCJIaMHU. 1-4
) I1.3. Ne 2 [IpuGnmxeHHble BhIUUCIeHUs. [IpubamkeHHOe 3HAaUeHNEe BETMYNHBL. JIeCTBYS ¢ Ok
NPUOIMKEHHBIMH YHCIIAMH. 1-4
Tema 1.2. KopHu, cTeneHu u Jiorapugmsl.
3 I1.3. Ne 3 BrluncieHue u cpaBHEHHE KOPHEIL. ?_Z
4 I1.3. Ne 4 Pemienue 3aa4 Ha CBOMCTBA CTEIEHH. ?_Z
5 I1.3. Ne 5 Crenenu ¢ pallMOHAIBHBIMU U JEHCTBUTENILHBIM MTOKa3aTeNsIMHU, UX CBOMCTBA. ?_Z
6 I1.3Ne 6 Pemienne noxa3aTrenabHbIX YpPaBHEHUI U HEPABEHCTB ?_Z
7 I1.3. Ne 7 HaxosxneHue 3Ha4EeHUH TorapugMoB. ?_Z
8 I1.3. Ne 8 Perienue 3a1au Ha cBoiicTBa Jorapu(pmoB ?_Z
9 I1.3. Ne 9 Penrenue norapu)MuuecKux ypaBHEHHH 1 HEPABEHCTB ?_Z
Paznen 7 TEOMETPUSI
Tema 7.1. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBeE.
Ok
10 I1.3. Ne 10 [TapannensHOCTb NPSIMBIX U MIOCKOCTEH. 1-4
Ok
11 I1.3. Ne 11 IlepneHuKyIspHOCTh MPSIMBIX U MJIOCKOCTEH. 1-4
Pa3gen 6. JiueMeHThI KOMOMHATOPHKH. 12 YacoB.
Tema 6.1. OcHOBHBIE IOHATHS KOMOMHATOPUKH
Pa3zgen 7. TEOMETPUSA
Tema 7.5 KoopauHaThl 4 BEKTOPBI. ?_IZ
. Ok
12 I1.3. Ne 12 JleiicTBUs HaJ BEKTOpaMHU. 1-4
Ok
Pa3gen 2 OcHOBBI TPUTOHOMETPHH. 1-4
Tema 2.1 OcHOBHBbIE TOHATHS.
Paznesn 2 OCHOBBI TPUTOHOMETPUUA
Ox

Tema 2.2. OcHOBHBIE TPUTOHOMETPHYECKUE TOKAECCTBA




I1.3. Ne 13 Vcnionb3o0Banue HopMyIT IPUBEISHIS VT IPeoOpa30BaHMs TPUTOHOMETPHIECKUX

13 BBIPAKEHHIA. 1-4
14 I1.3. Ne 14 ©opmynbl JBOWHOTO U TTIOJIOBUHHOTO apTyMEHTOB. 10_12
K
15 II3 Ne 15 ©opmyiibl CyMMBI ¥ pa3HOCTH JJIsl CHHYCa, KOCHHYCA, TAHICHCa, IBOHHOIO apryMeHTa | |_4
JUIsl CHHYCa U KOCHHYCa M UX IIPUMEHEHHE ISl Ipe0oOpa30oBaHusl BEIPAKEHUH.
. N Ok
16 I13 Ne 16 TIpeoOpazoBanust IPOCTEHIIMX TPUTOHOMETPHUECKHUX BBIPAYKEHUH. 1-4
Tema 2.3. IIpocTeiinine TPUroHOMeTpPUYeCKHe YPABHEHHS M HEPaBeHCTBA
17 II3 Ne 17 Pemienue TpUrOHOMETPUYECKUX YPaBHEHUH. (1)_12
18 II3 Ne 18 Pemenue npocTeiimux TpPUrOHOMETPUUECKUX YPABHEHUN 1 HEPABEHCTB Pa3IMYHBIMU Ox
croco0amu. 1-4
Pa3znen 3. @®yHkuumn u rpaguku.
Tema 3.1. CBoiicTBa pyHKIUM.
Ok
19 II3 Ne 19 Pemenue 3a1a4 METOJOM UHTEPBAJIOB 1.4
Ok
20 I3 Ne 20 I'paduueckoe pernieHne CUCTEM HEPaBEHCTB HECKOJIbKHUX TIEPEMEHHBIX. 1-4
PA3JIEJI 7 TEOMETPHUSA
TEMA 7.2. MHOrOrpaHHUKH.
21 I1.3. Ne 21 [Napamtenenumen u KyoO. 10_12
O
22 I1.3. Ne 22 TTupamuna. [IpaBunbpHas nmupamMuaa. Y cedeHHas mupaMuaa. Terpasp. 1_12
23 I1.3. Ne 23 TlocTpoeHHe ceUeHN MHOTOTPAHHHUKOB. 10_12
24 I1.3. Ne 24 O6bem napamienenunena. O0beM MPU3MBL. 10_12
Tema 7.3. Tejia 1 MOBEPXHOCTH BpallleHHsI
25 I1.3. Ne 25 OOGbeMbl ¥ IOBEPXHOCTH TEJ BPAIICHHS. ?_Z
Pa3gen 4. Hauasia MaTeMaTH4eCKOI0 aHAIN3A.
Tema 4.1. ITocienoBaTebLHOCTH.
26 I1.3. Ne 26 Ilpenen GpyHKunu. 1(? 41:
Tema 4.2. [IpousBoaHasi U €€ IpUMeHeHUE
. . Ok
27 IL.3. \e 27“Hp01/I3BO,HHa${. [TonsiTHE O NTPOM3BOAHOM (QYHKIMH, €€ TEOMETPUIECKHUI 1 1-4
(U3HYECKNI CMBICII.
K
28 IL.3. Ne 28 VpasHenue kacatesbHoll K rpa¢uky ¢pyHkuuu. [IpousBoHbIe CyMMBL, IPOU3BEACHUS, | | _4
YacTHOTO.
Ok
29 I1.3. Ne 29 HaxoxxaeHue MakCUMyMa U MUHUMYMa Ha OTpe3Ke. 1-4
Tema 4.3 UHTErpas u ero npuMeHeHue
30 I1.3. Ne 30 Pemennie mHTErpanoB, HCHOIB3YS PA3TUIHBIC METO/IBI. 10_12
31 I1.3. Ne 31 Ilpumenenue ¢popmyiel HeroToHa-JIeOHMIIA. Ox




32 I1.3. Ne 32 Beruucnenue miomaaeil KpUBOJIMHEHHBIX Tpanenuit. 1-4
Paznes 6 DnemMeHTBbI TeOPUH BepOSITHOCTel M MaTeMaTH4YeCKOil CTATHCTHKH.
Tema 6.2. D1eMeHTHI TeOPUH BePOSTHOCTEH
. Ok
33 I1.3. Ne 33 Pemenue 3a1au Ha CIOXKEHHE U YMHOKEHHE BEPOSITHOCTEM. 1.4
Pa3znen 5. YpaBHeHusi 1 HepaBeHcTBa. 20 4acoB.
Tema S.1YpaBHeHHs U cucTeMbl ypaBHeHHuli. HepaBeHCcTBa 1 cHCTeMbl HEPABEHCTB € ABYMS
nepeMeHHbIMHU
34 I1.3. Ne 34 OcHOBHBIC TPHUEMBI PELICHUs ypaBHEHHUI 1 HepaBeHCTB. COCO0 BBEIEHHUS HOBBIX Ox
IIEPEMEHHBIX. 1-4
. Ok
35 I1.3. Ne 35 Pemienuie uppaiMoHaabHBIX ypaBHEHUH. 1.4
Ok
36 I1.3. Ne 36 Pemennie uppanvoHaabHBIX HEPABEHCTB. 1-4

Hroro 3a roa 36 yacos




MeToauuyecKue PEKOMEHAAIIUU 110 BBINIOJIHEHUI0 ITPAKTUYE€CKHUX pa60T

Pa3znea 1. Aureopa.

Tema 1.1. PazBuTHEe NOHATHSA 0 YUCTIE.
IIpakTnueckas padora Nel.

BoinosiHenune HeﬁCTBHﬁ Haa HATypaJdbHbIMHU, HEJIBIMHA, PAIUOHAJTBbHBIMUA U
JeHCTBUTEJIbHBIMHA YU CJIaAMM.

Ilenb: MOBTOPUTH MpaBWIIa JEUCTBUM HAJl YUCIIAMM.

HarypanbHble yncna - 3To 4nciia, KOTOpbI€ UCMOIB3YIOTCS NpH cuere: 1, 2, 3... U T.1I.
Honp He siBnsieTcs HaTypanbHbIM. HaTypaibHble yncia npuHsaTo 0003Ha4ats cuMBosioM N. J[Ba
YHCJIa OTIUYAIOIIUECS APYT OT APYra TOJBKO 3HAKOM, Ha3bIBAIOTCS HPOMUBONOJIOICHBIMU,
Hanpumep, +1 u -1, +5 u -5. 3Hak "+" 00bIYHO HE MUIIYT, HO MPEAIOJIATAIOT, YTO Nepe YHCIOM
crout "+". Takue 4yncia Ha3bIBAIOTCS no0dcumenvHuimMuy. Yucia, nepesl KOTOPbIMU CTOUT 3HAK
"-" Ha3pIBalOTCS ompuyamenvuvimu. HarypanbHble 4nciia, IPOTUBOIIOIOXKHbBIE UM U HOJIb
Ha3bIBAIOT LEJIBIMU YUCIaMU. MHOKECTBO IIEJIbIX YHCeT 0003HAa4at0T CUMBOJIOM Z.

PanronanbHbIe YUCTA - 3TO KOHEYHBIE JPOOH U OECKOHEYHBIC IEPUOANYECKHUE JPOOH .

E: 0,4, é: 0,1(6)

Hanpuwmep, 5 MHOXecTBO pallOHAJIbHBIX yucen o0o3Havyaercs Q. Bee nenbie
yucia ABJSAIOTCS pallMOHaIbHBIMU. beckoHeuHas Henepuoandeckas ApoOb Ha3bIBAETCS

MpparoHanbHEM yrcioM. Hanpumep: & — 31416, e=2,7133.

MHO0XECTBO HppaIMOHAIBHBIX YKcesl 0003HadaeTcs J. MHOKECTBO BCEX pallMOHAIIBHBIX U BCEX
MPPALMOHATIBHBIX YHCEN HA3bIBACTCS MHONHCECHBOM OEUCMBUMENbHBIX (6eUeCMBEeHHbIX) YNCET.
JlelicTBUTEIIbHBIC YHCIIa 0003HAYAOTCS CHMBOJIOM R.

3ajanus K NpakTu4ecKoii padore.
Bapmuanr 1
1. Bpruncaurs:

3 2 52 8 3 3 1 5 1
a)3;;+1§;, 6)(H_Z)44’ B)(24_+4§)1H’ 1")6;4

o 7
2. YOpocTUTh BbIpaKE€HUE U HANTHU €ro 3HaYCHHE MpH a = 5

5 3
a)-at+—a.
77 14
9 1
3. Jlokaxwure, yTo 3HAUCHUE BhIpaxeHus 4,8 + ma 0,5x - ~X HE 3aBUCUT OT 3HAYCHHS X.

4. Haiinute 3HaYEHUE BBIPAKEHU:
1 1

+
6+2V5 6-25

8 m 1
5. Pacnonoxute B mopsiike Bo3pacTaHus yucia: 1,5; =5 \/§; =

Bapuanr 2
1. Beruucnurs:

3 A5 5 .3 3.5 2 1 5 3
a)9-=-2-- 2--7-; 0)(=+—)-24; B) I-- (1—--); r)8— 5.
)8 7 7 8 )(8 12) ’ )5(14 72’ )28

2. YOpoCTUTh BBIpa)KEHUE U HAWTH €ro 3HaYEHHE NP a = 45

5 3
a) -at+—a.

77 14

9 1

3 .JokaxwuTte, 4TO 3HaUeHUE BhIpakeHUs1 4,8 + X 0,5x - ~X HE 3aBHCHT OT 3HAYCHHS X.

4. Hailiiute 3Ha4€HUE BbIPAKEHUS:


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

1+1
4+2+/3  4-243

16
5.Pacnonoxure B IOPSAKE BO3PACTAHUS YUCIA: 3,1;?; ; V10;

ull -

Kpurepun ounenkm:

«5» - CTaBUTCS  3a 5 BEPHO PEUICHHBIX 3aJaHMHII;

«4» - craBUTCA 3a 4 BEpHO PEIICHHBIX 3aJIaHUS;

«3» - cTaBUTCS 3a 3 BEpHO PELICHHBIX 3a/1aHUS;

«2» - ecnu peuieHo MeHee 3 3aJaHuM.
Jluteparypa.
bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. Y. Maremaruka (6a30BbIil ypoBeHs). 11 kimacc. — M., 2014.

Tema 1.1. PazBuTHE NOHATHSA 0 YUCTE.
IIpakTnyeckas padora Ne2
Pemienue 3a1a4 Ha BbINOJHEHUE AeHCTBHI ¢ NPUOIMAKEHHBIMI YHCIAMUA

HGHBI 3aKpCHUTD MOJYUCHHBIC 3HAHUA 10 TCMC B IPOLCCCC PCIICHUS 3a/1a1.
AOCOJIOTHOI MOTrPEeNIHOCTbI0 TPUOIMKSHHS HA3bIBACTCS MOAYJIb PA3HOCTH MEXKTY

VICTUHHBIM 3HAYCHHUEM BETHUMHBI M €6 IPHOIKEHHBIM 3HadenueM. |1 — Tn| roe
MCTUHHOE 3HAYCHHE, ' n— MpUOIKEHHOE.

OTHOCHTEIBHOM MOTPEeNIHOCTHIO TPUOIIKEHUS Ha3bIBACTCS OTHOIIIEHUE a0COTIOTHON
MOrpeIHOCTU K MOJAYJITO HDI/I6JII/DKéHHOF O 3HAYCHHUS BCIINYUHBI.

|z — x|

MCTUHHOE 3HAUeHHe, +n— MpubImkEHHOE.
OTHOCUTEIBHYIO MOTPEIIHOCTH OOBIYHO BHI3BIBAIOT B MPOICHTAX.

Tn ,roe T

IIpumep. IIpu okpyrineHun uucia 24, d‘/:(o eJIMHULL ToTydaeTcs yncio 24
24,3 — 24 N
= =0,125

24 . T'oBopsT, uTO
OTHOCHUTCIIbHAs NOTPCIIHOCTL B 3TOM CJIy4dac paBHa J'zll 5%

OTtHocuTeIbHAs OTPENTHOCTh PaBHA

Baxneiieit 3amaueit npuOIMKEHHBIX BRIYUCICHUN TTOMUMO HAXOXKICHHS MPUOIMKEHHOTO
3HAYCHMUsI BEIMYUHBI SIBIISICTCS OIIEHKA a0COFOTHOM MJIM OTHOCHTEIILHON TTOTPEITHOCTH.
Hanpumep, uucino 3, 14 sBusercs npuOIMKEHHBIM 3HaUCHUEM Yrcia T, IPH 3TOM

a0COIIOTHAS TOTPEITHOCTh HE TPEBOCXOIUT 0,01,

3aiaHus K NPaKTUYeCKO YacTH.
1. 3anucaTp yncia B BUJi€ IBOWHOTO HEPABEHCTBA.

ag=547,06, Aa=0,005 a9=0,5478 , Aa=0,0001

a9=8,4589 , Aa=0,0001 ap=21457 , Aa=50
ay=457000 , Aa=200 ag=5,4782, Aa=0,124
ap=0,1245 , Aa=0,0002 ap=44,558 , Aa=0,24
2. OxpyriuTsh ¢ TouHOCTHIO A0 0,01 cnenyromue yuca.

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. HaiiT rpaHMIly OTHOCHUTEJIbHOM MOTPEIIHOCTH YUCTIA a.


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%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%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%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

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

Kpurepun oueHkmu:

[IpouenT KauectBennas OIICHKA VHAUBUAYaIbHbBIX 00pa3oBaTeIbHBIX
Pe3yJIbTATUBHOCTU | JOCTHXKEHUH
(TpaBMIIBHBIX .
OTBETOR) 6asmt (oTMeTKa) BepOaJIbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOoLIOo
70 ~79 3 YIOBJIETBOPUTEIHLHO
MmeHee 70 2 HE YJIOBJIETBOPUTEIBHO
Jlureparypa:

bammvakos M. 1. Maremaruka (6a308BbIil ypoBeHs). 10 kmacc. — M., 2014.
bammvakoB M. U. Maremaruka (6a30Bbiii ypoBeHs). 11 kimacc. — M., 2014.

Tema 1.2. KopHnu, crenenn u jorapugpmsi

IIpakTnyeckas padora Ne3
BoiunciieHue U cpaBHeHHE KOPHeid.
[lesb: 3aKpenUTh MMOTyYCHHBIE 3HAHUS 110 TEME B TPOIIECCE PEIICHHS 3a/1aY.
Buviuucnenue u cpasnenue xopueiti. Ceoticmea kopueui cmenenun: ecnmma=>0, b >0, c >0,me€

N,neN m=>2 n=>2,t0: JVa*= a ;

n
nmom %; n%:%"”%: m%

(Va)™ = Va ;

NVa b= a-3b ;

Ilpumep: 1) Bpraucnure:

10000 — V625 = V10% - 5% =10 - 5

3agaHus K NPAKTHYECKON YaCTH.

V5. (V2000 — V125) =

Y5 - 42000 — ¥/5- Y125 =
5

Bapuant 1 Bapuant 2
1
025+3 |2 —6\/%+\/%
2,5 9
2 29416 — 15 7 —364
3 23125 — 0,9° V125 -5 — 216
4 21252 — 0,25 /85 — 0,32
5 100 — 3/3432 5| 17
27
_ e 1
6 V25 +0,04- V27 + 125 ———/125-0,027 - 64
250,09
3
7 V216-0,125 3(343 27
3243 8 125
g V54 V16 V32
250 Vo4 - V4
9 132 - 481 V27 -3/375
Y162 V81

10



10

4\/7+4\/§-\/2—\/§ 1/6—2\/5-4\/6+2\/§

Kpurtepun ounenkm:

«5» - CTaBUTCS  3a 5 BEPHO PEUICHHBIX 3aJaHMII;

«4» - craBUTCA 3a 4 BEpHO PEIICHHBIX 3aJIaHUS;

«3» - cTaBUTCS 3a 3 BEpPHO PELICHHBIX 3a/1aHUS;

«2» - ecnu peuieHo MeHee 3 3aJaHuM.
Jluteparypa.
bammvakoB M. U. Maremaruka (6a30Bbiii ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. Y. Maremaruka (6a30BbIii ypoBeHs). 11 kmacc. — M., 2014.

Tema 1.2. KopHu, crenenu u jorapu@pmsoi
IIpakTnyeckas padora Ne4
Pemenue 3ana4 Ha cBOMCTBa CTENEHHU
He.]'[]): CHOCOGCTBOBaTB 3aKpCIUICHUIO HABBIKOB pa6OTI>I CO CTCIICHAMHA C pallMOHAJIbHBIMU
MOKAa3aTEeSIMH.

CgoiicTBa CTeneHU € PalMOHAJIBLHBLIM IOKAa3aTejleM.
l.d“"=a-a-a.... a (x paz)

2. d®=1; ol =

3 aK . am — ak+m

4. i a<m
5. (a-6)*=a" - 6"
6. ()" = a™

a K_f
7- (;) _e"
IIpumepsbl.

-1_ 1, -3_1_ 1. -2 __1 1
1. 8 g’ 5 T 537 125’ (=3) T (=32 9

1 3

2. 258 = V25=5; 25=323=" Wa =

2 1 2.1 7
3. 63-62= gz = gs;

16 - 0,0625 i 00625% (054)% 054% 0,5

4 ) 4 _ Y _ ’ _ ’ -
4. (0,0625) B ( 16 ) e (24)% o 2 =025
5 Vizsl3z  _ N27V2S 2722 _ 22 _ 1
© VBi-ea Voz.3/23 9; 4% 94 9
3anaHus K NpaKkTu4ecKoii padore.
Bapuant 1 Bapuant 2

1. 275:(23:29) (-2)853

N2 (3.2 " 5%:210.10
2. (3'X2) ' _3 oz (27

X 2. (0,2x~3y72) (zy—s)
3 (4~ 1 225 8 235, 64‘2 3 3
) 3( ) (_2) (649 3. (-22) :0,25% - ((-5)7%)?

-2

6" )
() ()

4. (—;y%)
1

N

g%"

N LY

N——
|

S

-2

e

)

Kpurepun ounenkm:



«5» - cTaBUTCSH

«4» - ctaBUTCS 3a 4 BEpHO PEUICHHBIX 3a/1aHUS;

«3» - cTaBUTCA 3a 3 BEPHO PELICHHBIX 3a/1aHuUs;

«2» - eciM pelieHo MeHee 3 3aJlaHuil.
JIureparypa.

3a 5 BEpPHO PELICHHBIX 3aJaHUN;

bammvakos M. Y. Maremaruka (6a30BsIii ypoBeHs). 10 kimacc. — M., 2014.
bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 11 kimacc. — M., 2014.

Tema 1.2. KopHu, crenenn u jorapugpmsi

IIpakTnyeckas padora NeS
CTeneHu ¢ pauMoOHAJBHBIM MOKAa3aTeJIeM.
Leab: cnocoOCTBOBATh 3aKPEIJICHUIO HABBIKOB PELICHHS BBIPAXKEHUN CONEPKALINX CTETICHH C

PpaluOHAJIbHBIM IMOKAa3aTCIICM.

Cesoticmea cmenenu c PAUUOHATbHBIM noKasamejlem.

l.a"=a-a-a.... a(xpas) 2. a%=1; al=a 3. a¥-aT =a*"
a¥ k-t K_. K , oK K\T — KT
4, — = a 5. (a-B)*=a¥-B 6. (@T = a
K K
a a
L (-2
B B
llpumepni.
1 1 1 1
1. 81==<; 53 ===—; —37%2 = = -
8’ 53 125’ (-3)2 9
1 32 5/ 51 - 1
2. 252 = 25=5; 275=V27%="1=;  Na= ar
2z 1 21 7
3 B3 B2 = B3 2 = BS;
1 1 1 1 Pl
( 16 )‘Z _ (0,0625)Z 006252 _ (05%)* o05%% 05 _ 025
- - 1 - T T - o = Y
0,0625 16 161 () e 2
7 5 7\/—75\/—5 7S
5 128332 _ V27V25 2725 _o22 1
T ve1ies Voz.3/a3 N 94 9
3anaHus K NpaKkTu4ecKoii padore.
1 BapuaHT 2 BapHaHT
7 2 _2 12
1. 6 3:63 1. 57:67
54,5_5—2 32;6
2. = 2. ———
5 1,5 3 1,9.30,5
12 1
55-53 Iamz2-m-2
3. =5 3.
54 m
143 5\3
1\° 5
4 (a4) -Ya 4, (xs) - V3

5. (i/Z- 22)6

5. (¥27-202)"°

6. 2b7: (o.zzﬁ)

6. 702 -2 (c%)s

15 15

7. (125%)H + (8%)Z

1

1
7 () (2
16 25

5
3\7
5

8. (83-275-6&)— (128§)

1 1 1
8. <3\/§3 + %) (0,572 —32)

2

Q)

©

12



10. ° (g)6 . 126 10. *[27+- (g)4 - (0.5)*

Kpurepun oueHkmu:

«5» -craBurca  3a 9-10 BepHO pelIEHHBIX 3aJaHuUl;

«4» - cTaBUTCA 3a 7-8 BEPHO PEIICHHBIX 3a/IaHUS;

«3» - craBUTCA 3a 5-6 BEPHO PELICHHBIX 3a/1aHUS;

«2» - eclM pelIeHO MEHee 5 3aJlaHuil.
JIureparypa.
bammvakos M. Y. Maremaruka (6a30BbIit ypoBeHs). 10 kimacc. — M., 2014.
bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 11 kmacc. — M., 2014.

Tema 1.2. KopHu, crenenn u jorapugpmsi
IIpakTnyeckas padora Ne6
Pemenue noxkasareJbHbIX YPABHEHUH U HEPABEHCTB
Iesb: ctocoOCTBOBaTh 3aKPEIVICHUIO HABBIKOB PEIIECHUS IMOKA3aTENbHbIX ypaBHEHUH U
HEPABEHCTB.

Onpeue.nelme: IMMOKAa3aTCIIbHBIMU HA3BIBAIOTCS YPABHCHUA U HCPABCHCTBA, COACPKAIIIUC
MEPEMCHHYIO B ITOKA3aTCJIIC CTCIICHU.

IIpumepsbl.

1) 250 — 24— 23v 4 22¥ 4 2¥ — 1 = 0 (pa3OKEHHE HA MHOKHTEIIM)
2 (2 =-1) =2 2-1D+(2*-1) =0;

¥ —-2%4+1)=0umwm 2—-1=0, 2°=1,2*= 2% x=0

nyems 22 =t,t > 0,

t?—t+1=0;, D = -3<0, xopueii nem.

Otser: 0
2) 3* >3 & x >y, Tk ocHoBanmea=3>1
1
3) (%)x > (%)y © x <y, T.K. OCHOBaHHEC@& = 3 < 1;

1
) 2°<, 2°< 273 x< —3, T.k. ocHOoBanne a = 2> 1

3anaHus K NpaKkTUYecKoi padore.

Bapuanr 1 Bapuanrt 2
5\" 1"
. () =1 . () =1
2. 3*2 —3* =216 2. 25" = 6-5+5=0
3. 23 2" =56 3. 2743 4 2¥42 = 48
4. 3-4°+2-9"=5-6" 4. 609"+7-4"-13-6"=0
x%—x-20 2x—x2+8
5. 0,4 <1 5 G) 51
6. 25*4+5<6-5 6. 2t 4+ 47 < 8
2x—7 2_ X
02+ =25 7. @) <16
> <
1 x2—5x =2 . 1\¥ 4
8. ONEY s 8. 1672 2 27 (%)
9. (x +2)¥ 815 < 1 9. (x—2)*""5 <1
10. (tg m/3)*! <905 10. (cos /3)*05 >\2

13




Kpurtepun ounenkm:

«5» -craButcs  3a 9-10 BepHO peUICHHBIX 3aJIaHUM;

«4» - craBUTCA 3a 7-8 BEPHO PELICHHBIX 3a/1aHUs;

«3» - cTaBUTCS 3a 5-6 BEpHO PEIICHHBIX 33/IaHUS;

«2» - ecnu peuieHo MeHee S5 3aJaHui.
Jluteparypa.
bammvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. 1. Maremarunka (6a30BbIii ypoBeHs). 11 kimacc. — M., 2014.

Tema 1.2. KopHu, crenenn u jorapugpmsi
IIpakTnyeckas padora Ne7
Haxo:xnenue 3HaYeHH i JJorapupmos.
Heab: cnoco6CTBOBATh 3aKPEIJICHUIO HABBIKOB BBIYMCIIECHUS JIOrapu(MOB.

Onpenenenne: JlorapudMoM MOTOKUTEILHOIO YHCIA b [0 OCHOBAHHIO 4 HA3BIBACTCS
noKas3aTciib CTCIICHU, B KOTOpyIO HaJg0 BO3BCCTHU A, qTO6BI HOquI/ITB b
log, b=k < a*=hb.

CaoiicTBa Jorapu¢gmos. log,x-y=1log,x + log,y; loga§ = log, x —log,y;

log x b =%-logab; log x b™ =%-logab ; IOgaxZ::E_ZZ

(@a>0, a#1, b>0, b#1). OcHoBHOe JorapupMu4IecKoe TOKICTBO: a'°gb = p
IIpumepsl.

1) VpoctuTe BhIpaKeHHE: 363719865 | 21210 — 363 . 361;65 + 21og12 —= /36"

1 1
(61086 5)2 + 10 -
2) Haiigure 3nauenue Boipakenus: (2 -logy, 2 +logy, 3) - (2 -log,, 6 —logy, 3) =

glo%lz 41+ log,, 3) - (log;, 36 —log;, 3) = log;,(4-3) -log,,(36:3) =log,, 12 -log,, 12 =
3) Ha ckomnbko cymma gmcen log, 5 u log, 20 6oavwe uucralog, (5 + 20)?

Pemenne: (log, 5 + log, 20) — log,(5 + 20) = log,(5-20) — log, 25 = log, 100 —

log, 25 = log,(100: 25) = log, 4 = 2.

3anaHus K NpaKkTU4YecKoi padore.

6 - % +0,1=024+0,1=0,34;

Bapuant 1 Bapuant 2

52 18
5log5 4 3log3 2°

log , V/22. log 4 1/20.

2. 22 20

3
30logs /6 S1tlog; V7.

14



log,q 16 logg 36
. 4. .
4
5 10816 10g3 81. 5 10837‘1087 81.
6 2510g5ﬁ. . 14. 1010g107.
loge V7 1 18
7 36 " ]/—' ; 25 1/—.
logy 122 logs V11
8. logg 22 ° . logs 11
18 log , V17.
logg 3 ° 9. 17
9. 8 e
log logs 25. log; 13-log,5 49.
10.

Kpurepun ounenkm:

Ouenka «5» craButcst 3a 9-10 BepHO BBINTOJTHEHHBIX 3aJIaHUI;
«4» - craBuTCs 3a 7-8 BEpPHO BBINIOJHEHHBIX 3aJaHUN;

«3» - 32 5-6 BEepHO BBINOJHEHHBIX 3aJIaHHUS;
«2» - MeHee BBLINOJIHEHHBIX 5 3aJaHuU.
Jluteparypa.

bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. Y. Maremarunka (6a30BbIil ypoBeHs). 11 kimacc. — M., 2014.

Tema 1.2. KopHu, crenenu u jorapu@pmsoi

IIpakTyeckas padora Ne 8
Pemenue 3a1a4 Ha cBoiicTBa JJorapugmos.
Iesb: crtocoOCTBOBaTh 3aKPEIICHHIO HABBIKOB BBIUYMCIICHUS JIOTapU()MOB.

3aiaHus K NPaKTUYeCKO YacTH.

Bapuant 1 Bapuaunrt 2

Bpruncnure: Bpruncnure:

1. 210g4 25 1. 3610g6‘/§

2. log4% + log, 32 2. log; 15 — log; 5

3. 2710836 3. g1logs5

4. logs 16 : logs 8 4. log, 125 :log, 25

5. 491-log72 _ 5-logs 4 5. log s3 logy 729

6. 360865 4 1017182 — 3logs 36 6. 81025310894 . 4glog; 2

7. Haitu x, ecmu lgx=%1gm+51gp—

7. Haittu x, ecim 2lgx = 31gm +5l1gp —
4lgs

3lgn
8.  JaHo: logi, 18 =n 8. Jano: lg2=p, log,7=g
Hatitu: logg 9 Haiitu: lg 56
9. M 9 2 10g0‘3 3 - 2 10g0’3 10
21g2+lg3

15



10. (2logy, 2 +logy,3) - (2log1, 6 — | 10, 3lg2+31g5
10g12 3) Ig13-1g130
Kpumepuu ouyenxu:

«5» -craButcs 3a 9-10 BEepHO BBIMOJHEHHBIX 3aJaHUI;

«4» - craBuTCs 3a 7-8 BEpPHO BBIMIOJIHEHHBIX 3aJaHUs;

«3» - 32 5-6 BEpHO BBINOJIHEHHBIX 3aJIaHHUS;

«2» - 3a MeHee 5 3amaHuil.

Jluteparypa.

bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.
bammvakxos M. Y. Maremarunka (6a30BbIil ypoBeHs). 11 kmacc. — M., 2014.

Tema 1.2. KopHu, crenenn u jorapugpmsi
IIpakTnyeckas padbora Ne 9
Pemenue Jiorapu(pMuuecKux ypaBHeHUil M1 HepaBEeHCTB.
[enb: 3akperieHre 3HAHUM, OTPAOOTKA HABBIKOB PEUICHHS JIOTapu(MHUUECKUX YPaBHEHHH U
HEPABEHCTB.
llosacnenus x pabome:
Onpeoenenue: JlorapudMoM TOTOXKUTENHHOTO YHCIa b 1Mo ocHOBaHWIO a () Ha3bIBaeTCS

MOKa3aTeNlb CTENEHH, B KOTOPYIO HAJI0 BO3BECTH a, YTOOBI MOIYYHUTH b. log, b=k &
ak = b.

Ceoticmea  noeapughmos. log,x -y =log,x + log,y; loga§ = log, x —log, vy;
1 1

log,xb =+ -log, b ; log x b™ = % -log, b ; log, x = lz:zz

(a>0, a#1, b>0, b#1). OcHoBHOE NTOrapuPMUIECKOE TOKIECTBO: alo8ab = p

IIpumepwr. 1) Pemmare ypanenue: (logsx)? —logsx = 0. Pemenue: (loggx)? — logs x =

— —c0 —

0; logs x - (logs x — 1) = 0; [ljgsgifgﬂo ; [ﬁ;; ;o [Z. omser: I35

2) Pemute HepaBencto:  (logz x)? — 2logzx—3 <0 Pemenne: O603HaunB logs X =

t, TpPUXOAUM K HepaBeHCTBY t* —2t—3 <0, —-1<t<3 & —-1<logz;x<3 &

logs37' <logzx <log33*® & % =x =27 Otser: E’ 27]

3anaHus K NpaKkTU4ecKoi padore.

Bapuanr 1 Bapuanrt 2
1. Pemute ypaBHEHHE: 1. Pemmute ypaBHEHME:
a) logi(3x—5) = -1 a) log:(4x+5) = -1
2 3
6) log1(3x — 5) = log:(x* — 3) 0) logi(4x + 5) = logi(x? + 8x)
2 2 3 3
B) log,(x* —3x) =2 B) log;(x? — 8x) =2
r) log, x +log,(x —3) =2 r) logsx +logs(x—4) =1
n) lg*x—21gx—3=0 1) lg?x—3logx—4=0
2. Pemurte HepaBEHCTBO: 2. Pemnre HepaBEHCTBO:
2) logy(2x—1) 2 5 a) logy(3x —4) >~
0) log:(2x—1) > -1 0) logi(3x—4) > -1
2 3
B)log?x — 3log,x — 4<0 B) log3x + 2logzx — 3<0
r) log;(5x — 1) > log3(2 — 3x) r) log,(5x + 1) > log,(3 — 4x)
3. PemmnTe cucTeMy ypaBHEHHIA: 3. Pemure cucreMy ypaBHEHMI:

16



{logz x+y) =1 {log3 (x+2y)=2
logs(x—y) =2 log,(x—2y) =3
Kpumepuu oyenku: «5» - craButcs 3a 9-10 BepHO BBIIIOJIHEHHBIX 33JaHUN;
«4» - ctaBUTCS 3a 7-8 BEpPHO BBINOJHEHHBIX 3aJaHUI;
«3» -3a 5-6 BEepHO BBINOJIHEHHBIX 3aIAHUN;
«2» - MeHee IATU 3aJaHUM.
Jluteparypa.
bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. Y. Maremaruka (6a30BbIii ypoBeHs). 11 kmacc. — M., 2014.

Pa3nen 2. TEOMETPUA
Tema 2.1. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE.

IIpakTnyeckas padora Ne 10

IHapanineJbHOCTh NPAMBIX H IJIOCKOCTEH
Llens: 3akpernyieHUEe 3HAHWM, OTPaOOTKAa HABBHIKOB NMPUMEHECHHS MapPAUICIBHOCTH TPSIMBIX U
MJIOCKOCTEH MpH pelleHuH 3a1au.
Toscuenuss x pabome:
Onpedenenue 1. JIBe npsiMble B TPOCTPAHCTBE HA3BIBAIOTCS MAapaUICIbHBIMU, €CJIM OHH JIEXKAT B
OJHOM TIOCKOCTH U HE HMEIOT OOIINUX TOYCK
Onpedenenue 2. lIpsimasi ¥ IIIOCKOCTh B MPOCTPAHCTBE HA3BIBAIOTCS MapaJICIbHBIMU, €CJIU OHU
He UMEIOT 00X TOYEK.
Onpedenenue 3.  JIBe  TUIOCKOCTM  HA3bIBAIOTCS  MapajUIeNbHBIMH,  €CIU  OHH
He UMEIOT 00X TOYEK.
Ilpumep: KoHIIbI TaHHOTO OTpe3Ka JIMHON 125 cM oTcTosT OT miockocTd Ha 100 cM 1 56 cM.
Haiitu IMHY €ro npoeKuuH.
Pemienune: HMckomas yiMHa TPOEKUMH paBHA JBYM MapajulebHbIM CTOPOHAM
NpSIMOYTOJIbHUKa Y OAHOBPEMEHHO HIKHEMY KaTeTy PSIMOYTOJIBHOTO
TpeyrosibHUKa. M3 mpsiMOyroapHOTO TpeyrojbHHKa 10 Teopeme Iludaropa
Haiiném »ToT KareTr. c? = a? + b?, b? =c? —a? b? =125% —44% = (125 —
44) - (125 + 44) = 81+ 169, (Bropoii karer paBen 100 - 56 = 44).b=+/81"-169
=9-13 =117 cm. OtBeT: 117 c™m
3anaHus K NpaKkTu4ecKoii padore.

Bapuant 1 Bapuaunrt 2
1. Cnenatb cxemaTHUeCKUI PUCYHOK:
A &€ a, a€ a AE€EP a€a BES

2.Kakum MOKeT OBbITh B3aUMHOE PACIIONIOKEHHUE MPSMBIX B TPOCTPaHCTBE?

JlaTb COOTBETCTBYIOIINE ONPEAEICHNUs U 0003HAYEHUs, IPSIMON U INIOCKOCTH B IIPOCTPAHCTBE
II0KA3aTh HA YEPTEkKAX.

3. UYepes cropoHy mpaBmibHOrO | 3. CKOJIBKO Hap CKpeuBaroImuxcs pedep nMeercs
IECTUYTOJIbHUKA MPOBEACHA TNIOCKOCTh. | B TpeyroiabHou nupamuge ABC/L ?

VYka3aTb TOJIOKEHHE JPYTHX CTOPOH
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MMCCTUYTOJIbHUKA OTHOCHUTCIIBHO

IJIOCKOCTH.
4. Tloctpouts mnpsimyro, napaiienbHylo | 4.IIpsmasi p nepecekaeT MJIOCKOCTb @ B TOUKe A.
IBYM JAHHBIM IUIOCKOCTSIM. CymiecTByeT 1M IUIOCKOCTb, MPOXOASMIAs vepes

IPSIMYIO 0 U NapajuiesibHas INIOCKOCTH a?

5. Kakum wmoxer ObITh B3auMHoe | 5. Ha yepTexxe kyOa yka3aTh mapbl MapaiebHBIX
pacmosoKeHue IUIOCKOCTeH ¢ U [, | ¥ IepeCceKaromuXxcs MIOCKOCTEN.

ecau npsiMas b € a,B € 37
6. Konmpl janHOro orpeska minHoM 125 cm otcrosaT oT miockoctd Ha 100 cMm uw 56 cwm.
Halitu JiMHY €ro NpoeKUHuH.

7. Iapamnensubie npsambie AB u CJl nexat B muiockoctd M Ha paccTosiHuu 28 ¢M oAHa OT
npyroii; EK — BHemHss npsimasi, napamiensHas AB u ynanennas ot AB nHa 17 cm, a oT
mwiockoctt M Ha 15 cM. Haittu paccrosinue mexay EK u CJI.

8. PaccTosiHMe MeXIy IByMs NapajuIeIbHBIMU INIOCKOCTSAMHU paBHO 8 nMm. Otpe3ok niuuHoi 10
IIM CBOMMU KOHIIAMH YIIMPAETCS B 3TU INIOCKOCTH. ONPeesInTh IPOEKIUU OTPE3Ka Ha KK YO0
IIJIOCKOCTb.

Kpurtepun ounenkm:

«5» CcTaBUTCA 32 8 BEPHO PEIICHHBIX 3aJJaHUI;

«4» craBuTcs 3a 6-7 BEPHO PELICHHBIX 3aJaHUN;

«3» craBuTcsa 3a 4-5 BEpHO PEUICHHBIX 33/IaHUS;

«2» - ecnu penieHO MeHee 4 3aJaHui.

Jluteparypa.

Atanacsn JI.C., bByty3oB B.®. I'eomerpust, 10—11: yueObnuk i o01eoOpa3oBaTebHBIX
yupexaeHui: 6a30Bbii U mpoduiIbHBIN ypoBHU. 21-¢ u3n. M.: IIpocBemenne, 2012. 255c.: uin.

Tema 2.1. IIpsiMble U NJIOCKOCTH B MPOCTPAHCTBE
IpakTuyeckas padora Ne 11

IlepneHAUKYAAPHOCTL NPAMBIX U IJIOCKOCTEH
Llenwv pabomur: 3aKkpernieHre 3HaHUN, OTpaOOTKa HABBIKOB IPUMEHEHHUS TEPIEHAUKYIISIPHOCTH
IPSIMBIX U IIJIOCKOCTEN TP PELICHUH 3a/ad.
lloscuenuss x pabome:. Onpedenenue 1. JIBe mpsiMble B MPOCTPAHCTBE HA3BIBAIOTCA
NEPICHIUKYISIPHBIME, €CJIM OHU JieXaT B OJJHOU MJIOCKOCTU U UMEIOT OOLIYI0 TOYKY.
Onpeoenenue2.  Ilpsimas B IPOCTpaHCTBE Ha3bIBACTCS NEPIEHIUKYISIPHOM IVIOCKOCTH, €CJIH
OHa MepPIEHANKYISIPHA m000it
IPSIMOH, JiexKallel B 3TOM IJIOCKOCTU U MPOXOJALEeH yepes3 TOUKY lepeceyeHusl.
Onpeoenenue 3. JIBe MIOCKOCTU HA3bIBAIOTCA MEPIEHIUKYJISIPHBIMU, €CIIH TPEThS MIIOCKOCTb,
npoBeicHHass | MX JIMHUU llepecedyeHus, NepeceKaeT UX MO0 L1 NMpsAMBbIM.
Ilpumep: 13 naHHOW TOYKM MPOBEJICHBI K TAHHOW MJIOCKOCTH JIBE€ HAKJIOHHBIC, paBHbIE Kaxaas 2
CM; yTOJI MEKy HUMH paBeH 60°, yroJ Mexzy Ux NpoeKUUsAMHU — npsaMoiu. Haiitu pacctosnue
IaHHOU TOYKH oT MJIOCKOCTH.
Pewenue. TpeyroabHUK, B KOTOPBIH BXOASAT 00€ HAKIOHHBIE - PABHOCTOPOHHUH, BCE YTJIbI
paBHbl 10 60° , Bce CTOpOHBI paBHBI IO 2 cM. Ho ecnu paBHBI HAKJIOHHBIE, TO PAaBHBI U UX
npoekuuu. Toraa W3 TpeyrojbHUKA, JIEXKAIIET0 B IUNIOCKOCTH, 1o Teopeme [ludaropa Haxonum
ero karetel: 22 =a?+a? 4=2-a% a*=2. U3 TpeyronbHuka ( MEpHEHAMKYISAD —

2
HAKIIOHHAsl — MPOEKIHs) HAXOMUM meprenaukymsp: b2 = 22 — (V2)', b2=4-2=2, b=

V2.

3anaHus K NpaKkTu4ecKoii padore.

Bapuanr 1 Bapuanr 2
1. Jano: MN L BC, BC || AD. Byner mu | 1. lano: AOL a,0 € a,2ACO = 60°,0C =
npsimast MN L AD? MN L AB? MN L CD? | 3cm. Haiitu: |AC|, |AO|
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2. Jlano: Touka B, mnpsamas c, B¢
c. Ilposectu uepe3 Touky B mimockocts «,
MEPIEHIUKYIISIPHYIO TMPSIMOM C.

2. Jano: ABCJIA;B;C;/l; - xy6. Jloka3ars,
qToO Bﬂ 1 (AA1C1C)

3. lano: AB L a, C € a, ] € a, B €aq,
AB =10 cm, £CAB = 60°,2/1AB =
30°. Haittu: |AC|, |AJl]|

3. lano:AB L a, C €a,/l € a,B € a, AB
= 20 cM, £CAB = 45°, £]JIAB = 60°.
Haittu: |AC|, |AJl|

4. V3 HEKOTOpONl TOYKH, HaxoAsulehcs Ha
paccTostHuM 6 CM OT MJIOCKOCTH, IIPOBEJIEHA K
Hell HakioHHas, paBHas 10 cm. Haitgute ee
MPOEKIMIO Ha IAHHYIO MJIOCKOCTb.

4. VI3 HEeKOTOPOU TOYKH TPOBEIAEHBI K JAHHOU
MJIOCKOCTH MEPHEHAUKYIISIP, JIMHA KOTOPOTO
paBHa 5 CM M HaKJIOHHAsA. YTOJ MEXKIYy HUMHU
paBeH 45°. Halinure JUIMHY HAKJIOHHOM.

5. N3 HEekoTOopoll TOYKH IIPOCTPAHCTBA
MPOBEACHBl K IIJIOCKOCTH [IB€ HAKIIOHHBIE
mmHo 20 cM u 15 cM, JIMHA MPOEKLIHUH
MEepPBO HAKJIOHHOM HAa TJIOCKOCTh paBHa 16
cM. Haiinure pmuuMHY npoeknMM BTOPOU
HAaKJIOHHOM.

5. U3 paHHOW TOYKHM NPOBENEHBI K JaHHOM
IJTIOCKOCTH JIB€ HAKJIOHHBIE, PABHBIC Kaxaas 2
cM. Yros Mexay HUMH paBeH 60°, a yromn
MEXKy UX MPOeKIusIMu - npsmoin. Haligurte
paccTostHUE OT JJAaHHOM TOYKH JI0 TUIOCKOCTH.

6. IIpoBecTH MIIOCKOCTH, MPOXOIAIIYIO Yepes3
KOHIIBI TpexX pedep KyOa, BBIXOAAIMUX U3
onHoW BepmuHBL. Pebpo kyba paBHO 2.
BbraucnuTe miomane CeYCHUS.

6. Pebpa npsMOyrosbHOro mapajuiesenumneaa
paBHbl 3 cM, 4 cM u 7 cMm. Onpenenurtb
IJIOIIA b CEYEHHMs, MPOBEACHHOIO uepe3
KOHIIBI Tpex pelep, BBIXOASIIUX U3 OJHOU
BEPIIUHBL.

Kpumepuu ouenku: «5» ctaBuTCs 32 6 BEpHO PEIICHHBIX 3a/IaHUI;

«4» cTaBUTCS 32 5 BEPHO PEIICHHBIX 3aJIaHUS;

«3» craBuTcA 3a 3-4 BEpHO PELICHHBIX 3a/1aHUS;

«2» - eclu peleHo MeHee 3 3aaHuil.
Jluteparypa.

Atanacsn JI.C., bByty3oB B.®. I'eomerpust, 10—11: yuebnuk i o01eoOpa3oBaTeIbHBIX
yupexaeHui: 6a30Bbii U mpoduiIbHBIN ypoBHU. 21-¢ u3n. M.: IIpocBemenne, 2012. 255c.: un.

Tema 2.2 KoopauHaThl M1 BEKTOPbI.

IIpakTnyeckas padora Ne 12
Tema: /leiicTBUA HAJl BEKTOPAMM.
Henab: 3akperuieHre 3HaHUH, OTPaOOTKA HABBIKOB BHITIOJTHEHUS NEHCTBUI HAa/l BEKTOPAMH.

lloscnenus k pabome:

Ochognvie ghopmyibi: |ﬁ| = X2 +y?+ 22 |H3)| = J (X1 — %)%+ (y1 — y2)2 + (21 — 2,)%;

g X Z
dall b ecm =2 =2, a
X2 Y2 Z2

- -

Lb emuda -b=0: a

X1'X2+Y12'Y2+21'2;

-

b= XX +y127y2 +
; &il_;:(xlixz;yli

717234 - b= |d|-|b|-cosp; cosep =

V2212 2z);mrd = (m-xy; m-y;;m-zy);

Hpumep: 1) Jano:d = 21— 4]+ 8k, b=50— ]+ 7k.
¢

Pemenue: d = (2;—4;8),b = (5;—1;7),
56 = 70.

—> - - '
2) KonnuneapHus! a1 BeKTOppl m = 1 — 3] + k
m

3) Haiitu yron Mexay Bektopamu p = 51;

[avgeag [vieat

)

Haiitu: @ - b=2¢2 u |¢|
—2-54(—4) (-1)+8-7 =14+

b = 27— 6] + 5k? Otser: Her, . k. i #* K-

§ = —V30+k. Pewenne: g = (5;0;0), § =
_-5V3_ V3

(—\/§; 0; 1), cos @ = 5-(=V3)+0-0+0-1

3anaHus K NpaKTHYeCKOH padore:

VZ5+040- | (—v3) +0+1 >2

2

| Bapuanr 1

\ Bapuanrt 2
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1. JlaHo: AABC , | 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) xoopauHaThl ﬁ, W,E Haiitu: a) xoopauHaThl ﬁ, ﬁf,ﬁ

0) UIMHY BEKTOpa AB 0) UIMHY BEKTOpa AB

B) CYMMY U pa3HOCTh BEKTOPOB CB u CA B) CYMMY U pa3HOCTh BEKTOPOB CB u CA

r) 3-AB- 0,5-BC r) 5AB+ 3-BC

n) nepumerp AABC n) nepumerp AABC

2. Onpenenuth KOJUTMHEAPHOCTh BEKTOPOB:

m=(-13)i=(5-2), #F=G-9) g = (10;-4),7 = (7;1)

3. Haocu OX naiitu TOuky, paBHOyaajeHnyto | 3. Ha ocu 0)4 HaTH  TOYKY,

ortouek A (2;—4;5) u B (-3;2;7) PaBHOYTAJICHHYIO OT TOYEK M;(2; 4;7)
u M, (=3;2;-5)

4. Haiitu yroun MEXK]ly BEKTOpaMu:

a=(6,—-2) wu B=1(9;,—-12) a=(-23) wu B=(4,-1)

5. Haittm Touky, nmensmryro otpe3ok Mexnay | 5. CepennHoi oTpe3ka siBisieTcs Touka (-1;2)

toukamMu A (-2;3) u B (4;6) B oTHOUIEHNU 2 | 1 OAHUM W3 €ro KOHIIOB Touka (2;5). Haiitu

:3 KOOpJMHAThl BTOPOTO KOHIIA OTPE3Ka.

Kpurtepun onenkmu:

«5» CcTaBUTCA 32 5 BEPHO PEIICHHBIX 3aJaHUl;

«4» craBUTCS 3a 4 BEPHO PELICHHBIX 3a/laHUs;

«3» craBUTCA 3a 3 BEpPHO PELICHHBIX 3a/1aHUS;

«2» - ecnu peuieHo MeHee 3 3aJaHuM.
Jluteparypa.
Atanacsn JI.C., byry3os B.®. I'eometpus, 10—-11: yyeOHuk 11 061meo0pa3oBaTeNbHBIX
yupexaeHui: 0a30Bbld U npoduibHbIH ypoBHH. 21-¢ u3a. M.: Ilpocsemenue, 2012.
255c.: nn.

Pa3znea 3 OCHOBBI TPUTTOHOMETPUH

Tema 3.1. OCHOBHBbIE€ TPUTOHOMETPHYECKHE TOKIECTBA
IIpakTyeckas padora Ne 13
Hcnoab3oBanue ¢popmys npuBeaeHUs sl MPeoOPaA30BaHUS TPUTOHOMETPHYECKHX
BbIPA’KEHH .
Llenw padomur: 3aKperieHNe 3HaHUM, OTpaOOTKa HaBBIKOB padOThI ¢ (hopMyIamMu MPUBEIACHHUSL.
Tabauya chopmyn npusedenust.

ApryMeHThI
s 3
Dykis (p=§ia p=mta (p=7ia p=2rnta
sin @ cosa +sina -cosa - sina
Cos @ +sina -cosa +sina cosa
tg @ +ctga +tga +ctga -tga
ctg @ +tga +ctga ttga -ctga

o . 8m
Ilpumep 1. Haiinute 3HaueHne sin—-

. 8m . 2T . 2T . T . T \/§
Pemrenue. sin— = sin(2mw + —) = sin— = sin (n — —) =sin-=—
3 3 3 3 3 2
T . 3T
ctg|-—a)-tg(m+a)+sin(—-a tga—tga—cosa  cosa
Ipumep 2. (2 ) (2 ) — tga—tg — -1

cos(m+a) —cosa cosa
3anaHus K NpaKkTUYecKoi padore.

| Bapuanr 1 \ Bapuanrt 2
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1. IlepeBon rpamyCHOW MeEpbI
paaviaHHON B TPaTyCHYIO
a) 30° =

2
6) ? =
B) 2 pan. =
r) Halimute rpamycHyr0 W paadaHHYIO BEITUYHHY
[EHTPATBLHOrO yriia I[ara 3y0d4aTroro Koleca,
nMerotiero 72 3yoa.

B paAuaHHyl0 U

[TepeBon rpagycHoil Mepsl B pajHaHHYIO
Y paluaHHOW B TPagyCHYIO
a) 12° =

T
0) 20 =
B) 3 pan.=
r) OKpyXHOCTb MOPCKHX KOMIIACOB
JenuTces Ha 32 paBHBIE AYTH, Ha3bIBAEMbIE
pymbamu. Beluuciure rpaaycHyr U
paguaHHyIO0 MEphl pymoa.

2. YcTaHOBUTE 3HAKU 3HAYEHUH
a) sin 150°, cos 150°, tg150° ctgl150°

6_(3n> <3n)t<3n)t<3n)
) sin 2 ,COS 2 ,tg 2 ,ctg 2

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

TPUTOHOMETPUUYECKUX (PYHKLHUH:
a) sin 190°, cos 190°,tg190°, ctg190°
0) sin2, cos2, tg2, ctg?
6)ctg282° - ctg(—401°) - ctg(—910°) -
ctg140° - ctg240°

3. Beraucnure:
2sin 30° — 3 cos 30° + 2tg30°

. T
COST — Sll’li

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

tg?30° — sin?90° - cos?270°

4) YupocTtute

sin(2m — «) - sin(wr — a) - cos (37“ - a)

cos2m —a) - ctg(m — a) - tg(3m — a)

BBIPAXKECHUE:
sin(m+a)-sin(t—a)-cos(2n—a)-tg(3n—a)

cos(m—a)-cos(5m—a)-cos2m+a)tg(m+a)

Kpurepum oueHku:

«5» craBUTCSA 32 4 BEPHO PEIICHHBIX 3a/laHU;

«4» craBUTCA 3a 3 BEpPHO PELICHHBIX 3a/JaHUS;

«3» cTaBUTCS 3a 2 BEPHO PELICHHBIX 3aJaHMUS;

«2» - eclM pelIeHO MeHee 2 3alaHu M.
JIureparypa.

bammvakos M. Y. Maremaruka (6a30Bs1il ypoBeHs). 10 kimacc. — M., 2014.
bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 11 kimacc. — M., 2014.
Tema 3.1. OCHOBHBbIE€ TPUTOHOMETPHYECKHE TOKIECTBA
IIpakTnyeckas padora Ne 14
®opMy.bl IBOHHBIX U OJTOBHHHBIX APT'YMEHTOB.
Hess: 3akpenieHre 3HaHU, 0Tpab0TKa HaBBIKOB Pa0OTHI C (POPMYJIaMU TPUTOHOMETPHH.

Toscnenus k pabome.
Ocnosnvie hopmynet: (1) sin2a = 2 - sina - cos a,

(2) cos2a = cos?a — sin’a = 2cos’a — 1 =1 — 2sin’a

. _ 2tga
B)tg2a= T igoa
. ,1—
4) sinz = + =
2 2
1
(5) COSE — i +cosa
2 2
] 2-tg% 1+ tgzg
(6) sina = g2 (7) cosa = T g7t

Ilpumep 1. YpocTuTe BoIpakeHUE:

. . 1
2-sina - cosa - (cos?a — sin’a) =2 - (E' sin 2a - cos Za) =

1- cos2a+sin2a

sin4a

2
2sina+2sina-cosa

2sina-(sina+cosa)

Ilpumep 2. YrpocTuTe BbIpaKEHUE!

sina

= tga

cosa

1+cos2a+sin2a

2cos?a+2sina-cosa 2 cosa(cosa+sina)
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3anaHus K NpaKkTUYecKoi padore.

Bapuanr 1 Bapuanrt 2
a . o« 1+ cos2a—sin2«a
2:ctg—sin“= 1 bt ki
2 - YIPOCTHUTb
1) - YIPOCTHUTH ) 1-cos2a-sinza P

. 2(1 Za
Sin“—-— cos“—
2 2

2) 1-costa TIPOCTHUTH 2) 1costa POCTHUTH
2cos22a ynp 2 ynp

3) Jloka3zaTh | TOXIECTBA:

1—-cos2a ta a sin 2a ¢
— = = 4
sin2a 9 1+cos2a 9
2sina— sin2a a sin2a cosa a
e = t905 4 ' =193
2sina+ sin2a 2 1+cos2a 1+cosa 2
—gin2 . a
Iosin2a _ g2 (E _ a) 5 2-sin®=+cos@ - ynpocTUTh
1+sin2a 2

Kpurepun ouenku:
«5»- CTaBUTCA 3a 5 BEPHO PELICHHBIX 3a/IaHUS;
«4» - cTaBUTCS 3a 4 BEPHO PELICHHBIX 3a/aHus;
«3» - cTaBUTCA 3a 2-3 BEpPHO PEUICHHOE 3aJaHUs;
«2» - BBIIIOJTHEHO MEHEE 2 3aJIaHUM.
Jluteparypa.
bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. Y. Maremarunka (6a30BbIii ypoBeHs). 11 kmacc. — M., 2014.
Tema 3.2. OcHOBbI TPMTOHOMETPHH.

IIpakTnyeckas padora Ne 15
®opMyJIbl CyMMBbI H PA3HOCTH ISl CHHYCA, KOCUHYCA, IBOIHOT0 apryMeHTa 1Jisl CHHyca U
KOCHHYCA M MX IPMMeHeHHe /I TPeodpa30BaHusl BbIPAKEHMIA.
Iesb: ciocoOCTBOBaTh 3aKPEIICHUIO HABBIKOB NMPUMEHEHUs GOpMyII Uil IIpeoOpa3oBaHus
BBIPAKCHU.
@DopMyJIbl CyMMBI M Pa3HOCTH Ul CHHYCa U KOCHHYca

x+ a—f
2

-COS
2

sin &x +sih = 2-sin

L.
2

. ) . &
sin & —sin ff =2 -sin ———-cos8
2

a+ f oa—f

coser+cosff=2-cos i -C08

a+f . f-a

cosg—cosff=—2-sin WM COosax — cosff = 2-sin - sin
2

cx+ﬁ_siﬂa—ﬁ
2 2

[Ipumepl. Beruncinnure TOUHOE 3HaUEHUE PA3HOCTH CUHYCOB /65 U 75 rpaLycoB.
To4HBIX 3HAYEHUI CUHYCOB /65 1 75 TpayCoB Mbl HE 3HAE€M, IOATOMY HETOCPEICTBEHHO
BBIUNCJIUTh 3HAUE€HUE 3aJJaHHON Pa3HOCTU Mbl HEe MoxeM. Ho oTBeTHUTh Ha BONpoc 3a/1a4u HaM

sin e —sin f =2 -sma—’g-cosﬂ
N03BOJIsIET (hOpMyJia pa3HOCTH CUHYCOB 2 2
JlericTBUTENBHO, OTyCyMMa yTIIOB /65 1 75TpaaycoB paBHa /2(), a moaypa3HOCTh paBHa 45,a
TOYHBIE 3HAUYEHUsI CUHYca 45TpaaycoB 1 KocuHyca /2() TpagycoB U3BECTHBI.
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Taxum obpazom, nMeeM

i ) 5:_ 5: 5: 5:
sm165'—sm75'=2-smu-cnsu:
2 2
=2-sm45:-ceslzﬂ°=2-£- 1 =—£
2 2 2
sin 1657 —sin 757 =2-£- —1 :—E
2 2 2

@DopMmy.Jibl IBOMHOI0 ApryMeHTA /IJIsl CHHYCa M KOCHHYCa.

cosdx = cosx — sinx;

sin2x = 2sinxcasx;

tgdx = 2fgx/ (1 — tgix)

@opMyJibl “CUHYC JBOMHOIO apryMeHTa”, “KOCMHYC ABOMHOI'O apryMeHTa  CHPaBEUIMBBI AJIs

Jr0OBbIX 3HAUYEHUI apryMeHTa.
®opmysa “TaHreHC JBOMHOrO apryMeHTa’ ClIpaBeAJInBa JIMILb I TEX 3HAYEHUI apryMeHTa X,

I KOTOPBIX OTpeJIeNensl tgx, tg2x, 1- tg?x£0
[Ipumep?2.
Ynpocture BeIpakeHUE:
cosal®
cosd(” + s 40%
Pemenue. _ _
c0sB0®  _cos”40° —sin " 40° _ [cos40° +sin 407 )icos40° — sin 40°) _
cosd0™ + sin 407 cos 407 + ain 407 cos 407 + g 407
= cos40” —sin 407
Orger: t0840% —sin 407

3amanus K MPaKTUIECKOU padoTe.
Bapuanr 1 ‘ Bapuant 2
1. Boruucnaute 0e3 Tabuui, HCHONB3Ys (OPMYIIBI Ui CYMMBI U pa3HOCTH
CHHYCOB JIBYX yTJIOB:

a) sin 105° + sin 75° a) sin 105° — sin 75°
6) cos ™12 - sin /12 6) sin "%/12 + sin 5%/12

2. YOpocTUTh BBIpAaXKEHHE:
sin(™3+a)+tsin("3—a) sin(™3+a)—sin(*3—a)

3. Jloka3arh TOXKIECTBO:

a)l + sin a = 2cos? ( a— %) a)l — sin o = 2sin® (Y4— %)

6) 1 + sin2x = (cosx + sinx)? 6) 1 —sin2x = (cosx — sin)?
B) cos2x = 1 — 2sin’x B) c0s2X = 2cos’x — 1

4. JlanHO€ BBIpaKCHHUE MPEACTaBUTh B BUJE MPOW3BEACHUS:

2+ sina. | V3—2sina
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5. VYumpocrure:
a) 2sin15° - cos15°
a) 1 —cos2a 0) cos? g — sin? g
6) cos2a+1 B) cos2a—cos’a
sin 2« 1-cos2a
sin 2¢
B) 2cos @

Kpurtepun onenkm:

Ouenka «5» cTaBUTCS 3a 5 BEPHO BBINOJHEHHBIX 3aJaHHI

«4» - craBUTCS 32 4 BEPHO BBINOJIHEHHBIX 3a/JaHUS

«3» - 32 3 BEpHO BBINIOJHEHHBIX 3aJIAHUS

«2» - BBIIOJHEHO MEHee 3-X 3aJlaHui.
Jluteparypa.
BammvaxoB M. U. Matemaruka (6a30Bbiit ypoBeHs). 10 kimacc. — M., 2014.
bammvaxos M. U. Maremarunka (6a30BbIii ypoBeHs). 11 kimacc. — M., 2014.

Tema 3.3. OCHOBHBbIE€ TPUTOHOMETPHYECKHE TOKIECTBA

IIpakTnyeckasi padora Ne 16
IIpeoOpa3oBanust NpocTeHIINX TPUTOHOMETPHYECKUX BbIPaKeHHUIA.
Heanb: 3akperienne 3HaHUH, 0TpaOOTKa HABBIKOB PabOThI ¢ (popMyIaMu TPUTOHOMETPHH.
Toscnenus k pabome.

Ilpumep 1. TlpeoOpa3oBaTh B IPOU3BEICHUE Sin (% + g) — sin (a + %)

T . AL T« 3a,m 3
. ST uT PREEY = . 2 5 -5 5 . s a a s
Pewenue. 2sin #=2——-= - cos #2——-—=2 = 2sin &2 - cos +—2 =2sin (— — —) ' COS (— + —)
2 2 2 2 12 4 4 4
Ilpumep 2.Y1ipocTuTe BBIpa’KEHUE:!
in @—sin 3 2 sin(—a)-cos 2 . . .
e (1 —cos4da) = 2@ CoS2a g in22q =Dcos 2a - sin 2@ = — sin 4a
cosa—cos 3a —2sin(—a)-sin2a
Ilpumep 3.Yupocture:
T . (3m
ctg(3—a)—tg(m+a)+sin(>—a tga —tga —cosa cosa .
cos(m + a) B —cosa - cosa
3anaHus K NpaKkTu4eckKoii padore.
Bapwuanr 1 Bapuant 2
1. Buiyucaume: cos75°+ 1. Buiyucaume:
cos 15° cos 105°+ cos 105°
2. Boiuucaume: 2. Buiuucaume:
sin 105° — sin 15° sin105° + sin 15°
3. [IpeoOpazoBats B MIPOU3BEICHUE:
cos 2x — cos 10x cos 4x + cos 6x
4. [IpeoGpazoBats B [IPOU3BEICHUE:!
sin 2x + sin 4x sin4x — sin 10x
5. Haitu: sin2a,cos2a,tan2a, eciau 5. Haiitn: sin 2a, cos 2a, tan 2a,ecinu
cosa=%ua€4q. tga= -1 u a €2u
6. Haiitu:sin g, cos g ,tan g 6.Haiitu:sin g, cos g, tan g
Ecnnsinﬁ=§uﬂ€2q. Ecnncosﬁ=§u,8€4q.
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o . a o . a
7. Ha#itu sina u cosa, ecau tanz =2 7 .Hatitu sina u cosa, eciu tanz = -1
8. JokazaTb TOKECTBO:
1+ sin2a " (n+ ) 1+ cosa+sina " a
—— —=tan(—-+4+a - =ctg—
cos2a 4 1—cosa+sina g2
4sin 20°-sin 50°-sin 70 sin10°
9. BLIUHCIUTE: - ° 9. Berunciouth: ————— — cos 10°
sin80° 2sin 25°

Kpurepun ouenku:

«5»- cTaBUTCA 3a 8 — 9 BEpHO PEIICHHBIX 33aIaHUS;

«4» - cTaBuTCs 32 6 — 7 BEPHO pEIICHHBIX 3aJaHUS;

«3» - ctaBUTCSA 3a 4 — 5 BEpHO PEIICHHBIX 3aJIaHUS;

«2» - BBIIIOTHEHO MEHee 4 3a/laHni.
Jluteparypa.
bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. Y. Maremaruka (6a30BbIil ypoBeHs). 11 kmacc. — M., 2014.

Tema 3.4. IIpocTeiinine TPUroHOMETPHYECKHE YPABHEHHUS U HEPABEHCTBA
IIpakTnyeckas padora Ne 17
Pemienue TpuroHoMeTpu4ecKUX ypaBHeHUM

[enb: cmocoOCTBOBATH 3aKPETUICHUIO HABBIKOB PEIICHHS] TPUTOHOMETPHUYECKHIX
YpaBHEHU.
TpuroHomerpuyecKMMHI YPaBHEHHUEM HA3bIBAECTCSI PABEHCTBO TPUTOHOMETPUUECKUX
BBIPOKCHHH, COZIEpIKalee HEN3BECTHOE (TIEPEMEHHYIO0) TOJIBKO MO 3HAKOM
TPUTOHOMETPHUECKUX (DYHKITUH.
Pemiuth TpUroHOMeTpHYECKOE YPAaBHEHHUE - 3HAYUT HANTH BCE €r0 KOPHU - BCE
3HA4YCHM [IEPEMEHHOMN, YIOBIETBOPSIOLIEE YPAaBHEHUIO. PellleHne TPUrOHOMETPUIECKUX
YPaBHEHUU CBOJSITCS K PEIICHUIO MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH,
HaX0XJICHUE KOPHEH KOTOPBIX IPUBEICHO B TAOJIHIIE:

Bun Dopmy.Jibl pelIeHn i

N YacTHbIe Cy4yau
YPaBHeHHsI TPUTOHOMETPUYECKUX YPABHEHHU I

gn x=0, x=mm, nelr’

2

. Fil
. smx=1, x=—+2m, ne 2
SN X =2 . _ 2
x={—1" arcsin a+ ke Z ’
TO _ o
gn x = -1, x:—5+2;?m, nelr

o
cosx =10, x:5+m, ne L

2 =1
cosx=a ECHH| | ) ,
o x=>Xarccosa+ 2 ke X cosx =1, x=2m, ”EZ’
cosx=—1 x=m+im, recZ
a- 11000€e
igr=a 7
qHCIIO X=aroige +7K, K<

3anaHus K NpaKkTu4ecKoii padore.
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Bapuanr 1. Bapuant 2.

1.Peminre ypaBHeHuS: 1.Peminre ypaBHeHuS:
: V3 : V2
a) sint= 5 a) sint -
0) cost=-\/7§ 0) costZ-g
B) 2cos’t + 3cost +5=0 B) 2cos’t -5 cost +2=0
g (@x+7)=-v3 r) tg(2x+3)= V3
2. Pemunte ypaBHeHMS: 2. Pemunre ypaBHeHHe:
a) 2 cos’x= 1 + sinx; a) 2sin’x=1-cosx
6) 2sin®x —5 sinx-cosx + 5cos?x = 1 6) 5sin®x -5sinx-cosx + 2cos?x=1

Kpurepun oueHkmu:

«5» -craBurca 3a 9-10 BepHO pEIIEHHBIX YpaBHEHUM;

«4» - cTaBUTCS 3a 7-8 BEPHO PEIICHHBIX YPABHEHUN;

«3» - craBUTCA 3a 5-6 BEPHO PELICHHBIX YPaBHEHMUI;

«2» - eciM pelIeHO MEHEeEe 5 ypaBHEHHUI.
JIureparypa.
bammvakos M. 1. Maremarunka (6a30Bs1il ypoBeHs). 10 kimacc. — M., 2014.
bammakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 11 kmacc. — M., 2014.

Tema 3.5. IIpocreiinine TPUroHOMeTPUYECKHE YPABHEHHS M HEPABEHCTBA
IIpakTnyeckas padora Ne 18
Pemenne npocreiilinx TPMrOHOMETPHYECKUX YPABHEHHI M HEPABEHCTB Pa3InYHbIMH
crocodamu.
Ienb: MOBTOPEHUE U3YYEHHOIO MaTepuasa Iepel UTOrOBOM aTTeCTaluei.
Iosacnenus x pabome.
1. PaccmoTpute m. 9 c.67 yueOHuka « AnreOpa m Havana aHanmuza 10— 11», npumepsr 1 -9,
pa3o0OpaHHBIE B ATOM ITYHKTE.
2. BcnoMHuTe (OpMyJIbl peIIeHUs] MPOCTEHIINX TPUTOHOMETPHUUECKUX YpPaBHEHUH.
3anaHus K NpaKkTu4ecKoii padore.

Bapwuanr 1. Bapuanr 2.

1. Pemure ypaBHEHHUS: 1. Pemute ypaBHeHuUE:

a) sinx + cosx + sin 3x = 0; a) cosx +sinx —cos 3x = 0;
6) V3 cosx — sinx = 0; 6) cosx ++/3sinx = 0;

B) V3 cosx — sinx = 1; B) COSx +sinx = /2;

r) sinx + cos?x + sin?3x = % r) cos?x — sin?2x + cos?3x = %
2. Pemite HEpaBEHCTBO: 2. Pemute HepaBEeHCTBO:

a)cosx > —%; a)sinx<%;

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

B) tg(x - g) < V3. B) ctg(x + %) >3

3. Ilpu KakuX 3HAYEHUSAX ¢ YPAaBHEHUE 3. Ilpu xakux 3HAYCHUSIX b ypaBHCHHUE
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sin?x — (a+3)sinx+3a =0 He wumeer | cos’x+ (b—3) cosx—3b = 0 He wumeer
peieHnii? peleHnii?

4 Pemmre ypaBHeHHE COS’X + cos4x = a, | 4. Pemmre ypaBHenuwe sin’x — cos4x = b,
€CJIU OJIHO U3 ero pelleHuu g €CJIM OJTHO U3 €ro pelIeHui g.

Kpumepuu oyenxu:

«5» -CTaBUTCS 3a BCE BEPHO BBIMOJIHEHHBIC 3a/IaHMS;

«» -3alu2, 1u3, 1u4 BepHO BHIIOJHECHHbIC 33/IaHNUS;

«3»- 3al wnmm 3a 2,3,4 BepHO BHINIOJIHECHHBIE 3aJaHUS;

«2» - BO BCEX OCTaJbHBIX CIIyyasx.
JIureparypa.
bammvakos M. Y. Maremaruka (6a30Bs1ii ypoBeHs). 10 kimacc. — M., 2014.
bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 11 kimacc. — M., 2014.

Pa3nen 4. @ynknuu u rpaguku.

Tema 4.1. CBoiicTBa QyHKUMH.
IIpakTnyeckas padora Ne 19
Peurenne 3a1a4 MeT010M HHTEPBAJIOB
Leab: cnoco0cTBOBATH 3aKpeNJieHUI0 HABBIKOB pellieHusl 32/1a4 MeTO/I0M MHTEPBAJIOB.
Memoo unmepeanoe — 3T0 CHELMAIBHBIA AITOPUTM, NPEAHA3HAYEHHBIN ISl pEIICHUs
CJIOKHBIX HepaBEeHCTB BUA f (x) > 0 u £ (x) < 0. AITOpUTM COCTOUT M3 5 IIAroB:

1. Pemmrts ypaBHenue f(x) = 0.

2. OTMeTHUTh BCE TOJYYCHHBIE KOPHHM Ha KOOPJWHATHOW mNpsMou. Takum oOpaszom,
npsamad pasacinuTCsa Ha HCCKOJIbKO MHTCPBAJIOB.

3. BbIsICHUTH 3HaK (TUTIOC WM MUHYC) QyHKIMH f (X) HA caMOM TIpaBoM uHTepBaie. Jis
3TOTO JIOCTaTOYHO MOJCTAaBUTH B f (x) m000e 4YMciio, KoTopoe OyAeT mpaBee Bcex
OTMEUYEHHBIX KOPHEH.

4. OTMETHUTH 3HAKHA Ha OCTAJIbHBIX HHTCpBAJIaX. I[.H}I 9TOro A0CTaTO4YHO 3alIOMHUTBL, YTO
IIPU MEepeX0/ie Yepe3 KaKblii KOPEeHb 3HAK MEHSIETCS.

5. Brinucare HHTEPBaIIBL, KOTOPBIE HAC UHTEPECYIOT. OHU OTMEUEHBI 3HAKOM «+», €CIH
HEpaBEHCTBO UMeeT BU f (x) > 0, WM 3HAKOM «—», €CJIM HEPAaBEHCTBO UMEET BH/I

f(x)<0.
. 3a1aHus K NpaKTHYeCKoil padoTe.
No BapwuanT 1 Bapuanrt 2
1. (2x—1)(8+4x) >0 (2x—5)(6+2x) >0
9—4x - 10—4x
2. x2—x—12 > 0 x2—=3x—10 0
x—17 x+7 o
3. 2x—8 0 6x—9
(x—8)(x+8) (x—4)(x+4)

4. Haiitu oGnacte onpeneneHus Haiitu o6nacte onpeneneHus

ynxuun: y = loge (x? — 81) ynkuun: y = loge(x? — 64)
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S. IIpn kakux 3HAYECHUAX
MEPEMEHHOM X
MMeeT CMbICJI BbIpaXKeHHue

IIpu xakux 3HAYECHUAX
MEPEMEHHOM X
¥iMeeT CMbICJI BbIpaXKeHue

Kpurepun ounenkm:

«5» - CTaBUTCS  3a 5 BEPHO PEUICHHBIX 3aJaHMII;

«4» - craBUTCA 3a 4 BEpHO PEIICHHBIX 3aJIaHUS;

«3» - cTaBUTCS 3a 3 BEpPHO PELICHHBIX 3a/1aHUS;

«2» - ecnu peuieHo MeHee 3 3aJaHuM.
Jluteparypa.
bammvakoB M. U. Maremaruka (6a30Bbiid ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. Y. Maremaruka (6a30BbIil ypoBeHs). 11 kimacc. — M., 2014.

Tema 4.1. CBoiicTBa QyHKUIMH.
IIpakTnyeckas padora Ne 20
I'padnueckoe pemieHne cucreM HEPABEHCTB HECKOJIbKHX NepeMeHHBIX.

[enb: crmocoOCTBOBATh 3aKPEMIEHNIO HABBIKOB PEIICHHS CHCTEM HEPaBEHCTB HECKOJIBKUX
IIEPEMEHHBIX.
Cuctemsl, coepxalire HepaBeHCTBAa C IByMs TIEPEMEHHBIMH, BUIA

Alx oyl

Bylx yr=0,

Fix yizl
HaswiBatotcs cucmemamu nepagencme ¢ 08ymsa nepemennvimu. PellieHueM JaHHBIX CUCTEM SIBIISICTCSI
MEPECCUYCHUC PCIICHNU BCEX HEPABCHCTB, BXOAAIIUX B CUCTEMY.
{xj +p-1F<q

2
Mpumep 1. PewnTb cnuctemy s

PeweHue. [loctpoum B cucteme Ox) COOTBETCTBYIOIIUE THHUH

=4

P I:y - 1)2
YpaBHeHue 3a/1ae€T OKPY>KHOCTH C LICHTPOM B Touke O

O; DuR=2.

y=x
YpaBHeHuE onpezaeseT napadoiy ¢ BEPIIMHON B TOUKE
0(0; 0).

Haﬁ}leM PEHICHUA KaXXI0TO U3 HEPABECHCTB, BXOAAIINX B CUCTEMY.
[lepBoMy HepaBEHCTBY COOTBETCTBYET 00JIaCTh BHYTPH OKPY>KHOCTH U
cama OKpY>KHOCTb (B CIIPaBeUIMBOCTH 3TOr0 YOEKAaeMCsl, €CITi
MOJICTaBUM B HEPABEHCTBO KOOPAMHATHI JIFOO0H TOUKH U3 ATOM
obnactr). BropoMy HepaBeHCTBY COOTBETCTBYET 00J1aCTh,
pacrosnioxeHHas 1Mo napadoJou.

Pemenue cuctemsl — epecedeHue IBYX yKa3aHHbBIX oOnacTel (Ha
PHUCYHKE ITOKa3aHO HAIOKEHHEM JIBYX HITPUXOBOK).

3anaHus K NpakTU4ecKoii padore.

Ne Bapuanrl Bapuant2
1. Py, T+y-5<0,
2. I+ ¥ EL y-2x+3 =0,
¥ =0, y-Zx+1210;
3. (x— 1% + (y+ 3 <16, yzad+],
y=x yel|x-2.
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4. 'J“: 1 yENI-x,
17 x+ 2] xzp-1
|2-yz0
5. ’|2_x|2+|l}r—2|2£25, lED
2.2 x
X+ =4,
e F+yi-5s0

Kpurepun ounenkm:

«5» - CTaBUTCS  3a S5 BEPHO BBHINTOJIHEHHBIX 3aJIaHUI;

«4» - craBuTCs 3a 4 BEpHO CHENAHHBIX 3aJaHUS;

«3» - craBUTCA 3a 3 BEpHO BBINOJHEHHBIX 3aJaHMUS;

«2» - ecnu peuieHo MeHee 3 3aJaHuM.
Jluteparypa.
bamvakoB M. Y. Matemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.
bammvakxos M. 1. Maremarunka (6a30BbIii ypoBeHs). 11 kimacc. — M., 2014.

PA3JEJI S TEOMETPUS
TEMAS.1. MHOrOrpaHHHMKH.

IIpakTnyeckas padora Ne 21
Hapamnenenunen. Kyo.
Heas: 3akperuieHHWe 3HAHUH, OTPaOOTKAa HABBHIKOB pEIIEHUS 3a/1a4, HCIOJb3ys CBOMCTBa
UpaMUIbI U KyOa.
Ioscnenus x pabome:
1. UByunrte . 172 - 175(c. 301 ), yueOnuka I'eomerpusi 7 — 1 [Toropenona A. B..
2. Cnenaiite KpaTKuii KOHCHEKT ( U€PTEXH, OCHOBHBIC ONpeAeIeHHs, (POPMYIIbI)
3. PaccMmotpute pemienue 3agauu: Ne 22 crp.301
4. 3anoMHUTE CBOICTBa napalenenunena: 1. Y mapannenenunena IpoTUBOJIEKAILNE TPAHU
PaBHBI M MapajuIeNbHbL. 2) JnaroHanm napauienenuie/a nepecekaroTcs B OJHOM TOYKE M TOYKON
nepeceueHus AensATcs mnomonaM. 3) B mpsMoyroipHOM mNapaiieNienunene KBaapaT JIoO0on
JMaroHalld PaBEH CyMMe KBaJpaToOB TPEX €ro u3MepeHuid. 4) Y Kyba Bce rpaHu — paBHBIC MEKITY
co0oi KBapaThl.
3ajanus K NpakTU4ecKoii padore.

1. HaiiiuTe moBEepXHOCTh MPSMOYTOJIBHOT0 NapajuleenuIe1a no TpéM ero uamMepeHusam: 10 cm,

22 cm, 16 cm.

2. Jlokaxxute, 4TO OTPE30K COEIUHSAIOIINI IEHTPbI OCHOBaHW MapaiesienuIe a, napaiesieH

OOKOBBIM pEOpPaM.

3. Haiigutre OOKOBYIO MOBEPXHOCTH MPSMOYTOJBHOTO MapaljieNienuIeia, €CiIu ero BpIcoTa A,

IIonaab OCHOBaHMA (), a IUIOWAAb IUAarOHAIBHOIO ceueHus M.

Kpurepun oueHkmu:

«5» - cTaBUTCA 3a TPU BEPHO pEIICHHBIC 3a/1a4H;

«4» - cTaBUTCS 3a IB€ BEPHO pEIICHHbIE 33/1a4U;

«3» - CcTaBUTCA 32 OJHY BEPHO PEILICHHYIO 3a/1ady;

«2» - MeHee OIHOH 3aIayu.

JIureparypa.

Aranacsa JI.C., byty3oB B.®. I'eometpus, 10—11: yuebHuk 11 o61ieoOpazoBaTeabHbIX
yupexaeHuit: 6a30Bblii U npoduiabHbI ypoBHH. 21-¢ u3a. M.: [IpocBemenue, 2012. 255¢.: un.

TEMA 5.2. MHOrOrpaHHHKH.
IIpakTnyeckass padora Ne 22,
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IMupamuna. llpaBnibHas nupamuaa. YcedeHHas nupamuja. Terpasap.
Hean: 3akperyieHne 3HaHUN, OTPaOOTKAa HABBIKOB PEIICHHS 3a/lad, HCIOJIb3ys CBOMCTBA
MUPAMHU/IBI.
llosacnenus x pabome:
1. U3yuure n. 176 (c. 305), 177, 178, 179 yuebuuka I'eomerpus 7 — 11
[Toropenosa A. B..
2. Cnenaiite KpaTKuii KOHCHEKT ( U€PTEXH, OCHOBHBIC ONpeAeTIeHUs, (POPMYIIbI)
3. PaccMoTtpute pemenue 3agaun:  Ne 69 ctp.309
4. 3anomHUTE cBOMcTBA mupamuabl: 1) [lupamuaa Ha3pIBaeTCS MPAaBUILHOM , €CITH €€ OCHOBAaHHE
€CTh IIPABWJIbHBII MHOTOYTOJIBHUK U €€ BBICOTA MPOXOAMUT YEPE3 LIEHTP 3TOI0 MHOTOYT'OJIbHUKA.
2) B npaBunbHOM mupaMuie Bce OOKOBBIE pedpa paBHBI MEKIy co00ii. 3) Bece GokoBbIE TpaHu

NPaBUIBHON MUpaMUIbl — PaBHBIE PABHOOEIPEHHBIC TPEYTOIbHUKH.

3anaHus K NpaKkTHYecKoi padore.

1. Bce G0KOBBbIE T'paHM TPEYroJabHOM MUPAMUABI COCTAaBIIAIOT C MJIOCKOCTHIO OCHOBAHMSI YIoJ
45°. Haiinute BBICOTY NMUpPaMMJIbl, €CIIM CTOPOHBI OCHOBaHMs paBHbl 20, 21 u 29 cMm.

2. B ocHOBaHMM nUpaMuibl TPEYTOJIBHUK, CTOPOHBI KOTOporo paBHsl 7, 10 u 13 cm. Beicorta
nupamubl paBHa 4 cM. HaiiiuTe BenmnunHy IByrpaHHOrO yIila Ipyu OCHOBAaHUU ITUPAMUJbI, €CIIH
Bce OOKOBBIE IPaHU OJJMHAKOBO HAKJIOHEHBI K TNIOCKOCTH OCHOBAHMUSL.

3. B ocHOBaHWYW NMUpaMUIbI JIGKUT PaBHOOCAPEHHAS Tpallelys, OCHOBaHMs KOTOpOM paBHBI 16
n 4 cM. Haiinute BBICOTY MHpaMHIBL, €CIIN KaXKaas e O0KOBasi TpaHb COCTABIISIET C OCHOBAaHHEM

yrou 60°.
Kpurtepun ounenkm:

«5» - craBUTCA 3a TPU BEPHO pEIICHHbIC 3a/layM;
«4» - cTaBUTCS 3a JIB€ BEPHO pPEIICHHBIC 3a/1auu;
«3» - cTaBUTCA 3a OJHY BEPHO DPELICHHYIO 3a/advy;

«2» - MeHee OIHOH 3aIayu.
Jluteparypa.

Atanacsn JI.C., Byty3oB B.®. I'eomerpust, 10—11: yueOnuk s o61eoOpa3oBaTebHBIX
yupexaeHui: 6a30Bbiit U mpoduibHBIN ypoBHU. 21-¢ u3n. M.: IIpocBemenne, 2012. 255c.: ui.

TEMAS.2. MHOTrOrpaHHHMKH.

IIpakTuyeckas padora Ne 23
IHocTpoenne cevyeHUit MHOTOrPAHHUKOB.
Heanb: 3akpernyieHre 3HaHNUN, OTPaOOTKa HABBIKOB IMMOCTPOCHUSI CEUCHU.
Toscnenus k pabome: Ilpu TMOCTPOCHUU CEYCHMU CIIEAYET PYKOBOJCTBOBATHCS CIIEIYIOIIUMHU
npaBuiamMu: 1) 2 TOYKH, JIeXkKaIlue B OJHOM IJIOCKOCTH, MOXHO COCIWHSATH MPSMOMN JTUHUCH;
2) CTOpOHBI ceueHUs, JIeKAIME B MapaJUIEIbHBIX IIJIOCKOCTSIX — MapaJljIeIbHBI.
3ananus kK npakTudeckoi padore. (IToctpoiite camocTOATEIHHO)

MPSMOYTOJIbHUK CO cTopoHamu 2 u 8. Halitu
IJIOMAAW OUATOHAJILHBIX CEYCHUH.

Bapuant 1 Bapuant 2
1. Breicora npsamoil  4eTblpéxyronbHol | 1. BbpicoTa NpaBUIBHOW YETHIPEXYTOJbHOMU
nupamuael  paBHa 4.  OcHoBaHMe  — | nmupamuabl paBHa 4, quaroHanb 5 cM. Haiitu

ILIOIIAb JUATOHAJILHOTO CEYEHMUS.

2. B mpaBuiIbHON TPEYrojabHOW YCEYEHHOU
NMpaMHJIe CTOPOHBI OCHOBAHUM paBHBI 8 M U 5
M, a BbicoTa 3 M. [IpoBectu ceueHue wyepes
CTOPOHY HUKHETO OCHOBaHUs u
MIPOTUBOIOJIOKHYIO € BEpPIIMHY BEPXHETO
ocHoBaHus. OnpeesnnuTh IIONIAb CEUEHUS.

2. B mnOpaBWIbHOW  YETHIPEXYTOJIBHOU
YCEUEHHOW NUpaMUZIE CTOPOHBI OCHOBAHUU
paBHBI 6 cM 1 8 cM, a 6okoBoe pedbpo 10 cm.
[IpoBecTu ceueHue yepe3 KOHEL AWArOHAIIN
MEHBIIIEr0 OCHOBAHMS MMEPHNEHIUKYISPHO K
ATOM TMaroHAJIA U ONPEJIETUTh €ro MO b.

3. B mnpaBunbHOW  YETHIPEXYTrOJIBHOU
YCEUEHHOM nmupamMuie Iomaam ocHoBanuii G
u g, a 60KkoBOE pedpo 00paszyeT ¢ MIOCKOCTHIO

3. B mnpaBuinbHOW TpEyroibHON YCEYEHHOMN
nUpaMyuie CTOPOHA OOJIBIIET0 OCHOBAaHHS a,
CTOpoHa MeHbIlero b. bokoBoe pebpo
oOpazyeT C  OCHOBaHHEM yroi B
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HUKHETO OCHOBaHUs yron B 45°. Onpenenuts | 45°. TlpoBecTu ceueHue depe3 60koBoe pedpo
IJIOLIA/1b JTUATOHAJIIBHOTO CEUYEHMUSI. Y OCh U HATH €ro Miouia/b.

4. CropoHa OCHOBaHHUS IPAaBUJIBHOM TPEyroibHON MPU3MBbI paBHA 12 cM, a BeIcOTa IIPU3MBI 6
cM. Haiinure muomanb Ce4eHUs 3TOM MPU3MBI IIOCKOCTHIO, MPOXOASIIEH Yepe3 CTOPOHY
HUKHETO OCHOBAHMSI M TPOTHUBOJICIKAIIYIO BEPIIMHY BEPXHETO OCHOBAHMSI MPU3MBI.

Kpurtepun ounenkm:
«5» craBuUTCA 3a 4 BEpHO PEUICHHBIX 3a/IaHUM;
«4» craBUTCS 3a 3 BEPHO PELICHHBIX 3aJaHMUS;
«3» cTaBUTCA 3a 2 BEPHO PELICHHBIX 3aJaHUS;
«2» - ecnu penieHo MeHee 2 3aJaHui.
Jluteparypa.
Atanacsn JI.C., bByty3oB B.®. I'eomerpust, 10—11: yueObnuk i o01eoOpa3oBaTeIbHBIX
yupexaeHui: 6a30Bbii U mpoduiIbHBIN ypoBHU. 21-¢ u3n. M.: IIpocBemenne, 2012. 255c.: uin.
TEMA 5.2. MHOrOrpaHHHKH.
IIpakTnyeckasi padora Ne 24

O0bem napamnenenunena. O0bem Npu3Msbl.
Heasn: 3akperuieHne 3HaHui, 0TpaboTKa HaBBIKOB PELICHUS 3a/a4, UCIOJb3Yys CBOWCTBA MPU3MBbI
Y IUpaMU/IbL.
llosacnenus x pabome.
1. Uzyuure m. 194, 195,196, 197, 199, 200 (c.339-347). Teomerpus 7-11 Iloropenos
2. OTBeTbTE HA BOMPOCHI:
a) Cdopmynupyiite cBOicTBa 00bEMOB MHOTOTPAaHHUKOB.
0) 3amumure B TeTpamsx (OPMYJIbl 00bEMOB MPSIMON U HAKIOHHON TMPHU3M.
3. Haiigure o0beM u IUIOIIAAb IIOJHOW TOBEPXHOCTH Ky0Oa, [JIMHA JAWAaroHajlud TpaHu

KOTOPOTro paBHa V2 cM.

4. 3Banumute GopmMyny oObeMa HUPaAMHUJIBL.

5. O6wem nupamuasl ABC pasen V. Haiiaure 06beM npu3Mbl, B OCHOBAaHHH KOTOPOH JICKUT

tpeyrojbHUK ABC, a BbIcOTa paBHA BBICOTE TUPAMU/IBI.

6. bBokoBbie pebpa TpeyroiapbHOW MHpaMUIbl MOMAPHO MEPIECHAUKYISPHEL, a JJIMHBI UX PaBHBI

a, B, c. Haiinure o0beM mupaMuibl.

7. Kak m3menutcs o0beM KyOa, eciiv ATUHY ero pedpa yBeIWYMTH B JIBa paza’

3anaHus K NpaKkTH4YecKoil padore:
1. Kaxxoe pebpo npsMoro napajiefenunesa UMeeT JUIMHY 5 ¢M, OJMH U3 YIJIOB OCHOBAHUS
30°. Haiimure 00beM U IIIOIIA b TTOJTHOW MMOBEPXHOCTHU Mapauieenumne/a.
2. CTOpOHBI OCHOBaHUS NPAMOI0 Napajuleenuneia UMEIOT JJIMHBL 3 U 8 1M, a OAWH U3 YIJIOB
ocHoBanus 120 °.Haitnure o0beM mapasiesenurnena 1 miollad ero JuaroHaJbHBIX CeUCHUH,
€CJIM TUIONIAaIb er0 OOKOBOM MOBEPXHOCTH paBHa 220 M2,
3. Jan npsamoii napamnenenunen ABCJl A;B;C;/l;, B xotopoMm B /I; nepnenaukynspao A;C.
Haiigure ero o6wvem, ecnu B/[; =6 cM, A;C =8cm AB = 3 cm

Kpurepun ounenkm:

«5» - CTaBUTCS 32 TPU BEPHO PELICHHbIE 3aa4u;

«4» - cTaBUTCSI 3a JIB€ BEPHO PEILICHHBIE 3a/1a4H;

«3» - cTaBUTCS 32 OJHY BEPHO PELICHHYIO 33/a4y;

«2» - MeHee OJHOU 3aJayu.

Jluteparypa.

Artanacsn JI.C., bByty3oB B.®. I'eomerpust, 10—11: yueOnuk i o01eoOpa3oBaTeIbHBIX
yupexaeHui: 6a30Bbii U mpoduiIbHBIN ypoBHU. 21-¢ u3n. M.: IIpocBemenune, 2012. 255c.: uin.

Tema 5.3. Tes1a 1 MOBEPXHOCTH BpallleHUSA
IIpakTnyeckas padora Ne 25
O0bemMbl M IOBEPXHOCTH TeJI BPpALlleHH .
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Leab: KOHTPOJIb M 3aKperjieHHe 3HAHWN, YMEHUH, HaBBIKOB CTYJCHTOB IO TeMe OOBEMBI M
MIOBEPXHOCTH TEJ BPALLECHHUS.

3anaHns K NpaKkTHYecKoi padoTe.

Bapuanr 1 Bapuanrt 2

1. Haiizure mnomHyto u OokoByio | 1. KocMudeckuii kopabip umeer (opMy HWIMHApA
MOBEPXHOCTH  UWJWHIPA,  JUIMHY | BBICOTOM 7M U paguycoM 3M, KOTOPBIM C OJHOH
JMAarOHAIM OCEBOTO CEUYeHHs, 00bEM | CTOPOHBI 3aBeplIeH Nodychepoil, a ¢ aApyrod —
UWIMHAPA, €CIU pPaguyC OCHOBAaHHS | KOHYCOM  BBICOTOM 4m. Hatinute 00BeM
paBHBI 4cM, a BBICOTA paBHA 6CM. KOCMHYECKOT0 KOpabJisi.

2. BricoTa u paguyc KoHyca paBHBI 5 | 2. YT01 MeXIy AByMsl oOpa3yromuMu Konyca — 60°,
cMm. Haiigure mnuny oOpasyromed u | a yroa MEXAy paauycamu, TMPOBEAEHHBIMU K
OOKOBYIO TTOBEPXHOCTH KOHYCA. OCHOBaHMSM oOpazytommx — 90°, paanyc OCHOBaHHS
— lem.  Haiinure o00beM  KOHyca, MOJHYO
ITOBEPXHOCTh KOHYCA.

3. Onpenenute paauyc mapa, ecau ero | 3. Haiiaure o0beM U TOMHYIO MOBEPXHOCTH IIapa ,

00beM paset 4,4 T S, paguyc KOTOporo 2 CM.

Kpurepum ouenku: «5» cTaBUTCs 32 3 BEpHO PEUICHHBIX 3a/1aHUS;

«4» craBUTCS 32 2 BEPHO PEIICHHBIX 3aJIaHUS;

«3» cTraBuTcd 3a | BEpHO pElIEHHOE 3a/1aHUE;

«2» — ecnu penieHo MeHee 1 3aganus.

JIureparypa.

Aranacsa JI.C., bByty3oB B.®. I'eometpus, 10—11: yueOHuk 11 o61ieoOpazoBaTeabHbIX
yupexaeHuit: 6a30Bblii U npoduabHbI ypoBHH. 21-¢ u3a. M.: [IpocBemmenue, 2012. 255¢.: ui.

Pa3gen 6. Hauaja MaTeMaTHYe€CKOI0 aHAJIN3A.
Tema 6.1. IlocaenoBaTeILHOCTH.
IIpakTnyeckas padora Ne 26
Ilpenen pynkuun.
[{ens: crmocoOCTBOBATH 3aKPEIIJICHHUIO HABBIKOB BEIYUCIICHUS TTPEJIEIIOB.
Oyukuio y=f(X) Ha3bIBaIOT HEMPEPHIBHOMN B TOUKE X=a, €CIIA BHITIOTHSIETCS TOXKIECTBO:

lim flx) = f(a)

Oynknuo y = f(X) Ha3pIBaIOT HEMPEPHIBHON B TOUKE X = a, €CJH mpenei GyHKIUHA MPU X— a
paBeH 3HAYCHHIO (DYHKIMH B TOYKE X = a.
OyHKIMS HETPEPhIBHA Ha OTpe3Ke [a, b], eciu oHa HenmpephIBHA B KAXKIOM TOUYKE OTpE3Ka.

. 3 2
[Tpumep 1. BeruucauTs: llgll(x —2x" +5x+3),
X

Pemenue. Beipaxenue x° — 2x” + 5x + 3 onpejiesnieHo B Mo6oii TOUKE X, B YACTHOCTH, B TOUKE X =
1. CnenoBaTenbHo, GyHKIMA y = x° — 2x° + 5x + 3 HenpephbIBHA B TOYKE X = /, a TOTOMY Hpeien
(YHKIMU pU CTPEMJICHUH X K / paBeH 3HAUCHHIO (PyHKIIUH B TOUKE X = /.

tvee: lim{x® =2 + 5x43) =1 =2-17 45143 =7,

Ortser: 7.
Jlst perieHust Ceayroniero npuMepa HaM MoTpeOyIOTCS TPpaBHIIa BEIYUCIICHUS TTpeena yHKIHI
B TOYKCEC.

Mpasuno 1. im(f(x)+ g(x))=lim f(x) + lim g(x).
Mpasuo 2. lim(f(x)- g(x))=1lim 7 (x)-lim g ().
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f(x)_lim /)
[Mpasuiio 3. }Cl_f)fal g(x) = limg(x) )

xX—a

lim 2x+3

ITpumep 2. Berancauts — .

PUMEP Sldx+2
2

2x+3
4x+2

. 1
Bripaxxenue f (X ) = OTIPEIETICHO B JIFOOOW TOYKE X # — > B YACTHOCTH, B TOYKE X =

3 CrnenoBatenbHO, (QYyHKIMSA Y = f (X) HEIpEpPhIBHA B TOUKE X = — , 3HAYUT Ipeael

1
2

GYHKIUY MPU CTPEMIICHUH X K % paBeH 3HAYCHUIO (PYHKIIMU B TOUKE X = % . Nmeewm:
lim(2x+3) , 1
i 2-—+3
1m2x+3_x—>5 ) _1+3_1
1 T B 1 B o
ool 4x+2 11311(4“2) 4.1, 242
2
Ortger: /.
3aiaHus K NpakTu4ecKoii padore.
Ne Bapuanrt 1 Bapuant 2
L 2x+3 . Ix—14
lim—— lim——
H%4x+2 H§21x+2
2. lim(x2 —3x+5) lim(x2 +6x—8)
x—l x—-1
0. x"-9 . x’—3x
m ——— lim———
>34x+12 =3 x—3
40 x+l . Xx+5
lim ——— lim ———
—>-1x° 4+ x x>=5x° +5x
5. | Bpluucnure npenen npu x— oo X% +x—2
2 Brraucnure npeaein npu x— 0 oo
x“+x—8 X°>—3x+6
6x%—5x+2

Kpurepun oueHkmu:

«5» - CTaBUTCSA  3a S5 BEPHO BBIOJIHEHHBIX 3aJIaHUM;
«4» - craBUTCS 3a 4 BEpHO CIETAHHBIX 3a/IaHUS;

«3» - craBUTCS 3a 3 BEPHO BBIMOJHEHHBIX 3a/1aHMUS;
«2» - eciM pelIeHo MeHee 3 3aJlaHHuil.

Tema 6.2. IlpousBoaHas u eé NnpuUMeHeHHUe.
IIpakTnyeckas padora Ne 27
IIpousBoanas. [lonsiTHe 0 NPOM3BOAHOM (PYHKIMH, €e TeOMETPUYECKHI U (PU3HYECKUI
CMBICJI.
Heas: 3akpenieHre 3HaHUH, 0Tpa00TKa HAaBBIKOB BBIYMCICHHUS TPOU3BOIHBIX.
Iosacnenus x pabome.
1. Onpeoenenue. Tlpoussoauoii ¢yukimu y = f (X) B TOUKE X HA3bIBACTCS MPEIEI

oTHoIeHuUs npupanieHus Gpyakiun ( Ay) B 3TOH TOYKE K MPUPAIICHUIO apIyMEHTa
Ay

Ax

[TpousBognas ¢pyukmuu y = f(X), B TOUKE Xo, BRIpAXKAET CKOPOCTh U3MEHEHUS (PYHKITUU B ITOU
TOYKE.

( Ax), korma Ax crpemutcs k 0. OGo3Hauenwue: f '(x)zAlimO
X—>
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2. Ecnu ¢yHKIMA 3a7aHa 3aKOHOM MIPSMONUHEHHOTO ABMKeHus S = S(t), To S' (t) —?
CKopoCTh IBMKEHUS B MOMEHT BPEMEHH t - 3TO TPOM3BOHAS 1O mepeMenieHno S' (t) = v(t)
3. Yro ecTb BTOpasi MpOU3BOJHAS OT 3aKOHA ABW)KCHUA?
CKopoCTh U3MEHEHHUST CKOPOCTH 3TOTO JIBIIKEHUS, T.€. yckopeHue a(t) = v' (t) =S'" (t).
C ¢dusnueckoit Touku 3peHus nuddepeHupoBanue — onpeeieHne CKOPOCTH U3MEHEHHUS
nepeMeHHoil BenuuuHbl. [IpomsBogHas, TakuM 00pa3oM, UTpaeT poJib CKOPOCTH H3MEHEHUs
3aBUCHMOM IIEPEMEHHOM ) 110 OTHOLICHUIO K U3MEHEHUIO HE3aBUCUMOW IIEPEMEHHOM X.
Brisicusiem ¢opMyIibl U3 GU3MKH, T7I€ UCTIOIB3YETCS IPOU3BOIHAS.

v(t) = x'(t) — CKOpOCTSH.

a(t) =v'(t) — yckopeHue.

I(t) = q'(t) — cumna Toka.

c(t) = Q'(t) — TEMI0EMKOCTb.

D N N N N N NI N

o(t) = ¢@'(t) — yrioBas CKOPOCTb.
v e(t) = '(t) — yrmoBoe ycKopeHue.

d(l) = m'(l) — nuHelHas MITOTHOCTD.
K(t) = I'(t) — koadunueHT TUHEHHOTO pacIIUPEHUS.

YTo06bl 0OXapaKTepu30BaTh CKOPOCTh COBEPILIEHUS PaOOTHI, BBOAAT MOHITHE MOIIIHOCTH.

v" N(t) = A'(t) — MOIIHOCTb.

v F(x)= A'(x) — Cuna ectb mpon3BoHast paOOTHI 11O IEPEMEIICHHIO.

v E=®'(t) - OJC unaykmuu F = p'(t) — 2 3akon HeroroHa.

IIpumepbl NpuMeHeHUs1 NTPOU3BOIHON B (hM3UKe

3anaua Pemienue
Tes0 maccoii 4 kr ABMsKeTcs npsiMosnHeiino | 1. W= (m'v?)/2
no 3akony x(t)=t>+t+1. X' (t)=v(t)=2t+1,
1. KakoBa kuHETHYECKasl YHEPTHUS TejIa B KOHIIE v(3)=17,
3 cek. mocie Havasia JBUKEHUs Tena’? a(ty=v' (t)=2,
2. KaxkoBa cuna, neiicTByroIas Ha Teo? W= (4'7%)/2=98
2. F=ma,

a(t) =v' () =x"" (),
x'(t)=v(t)=2t+1,
a(t)=v' (t)=2,

F=ma=42=8H.

YroJs nosopora Tejia BOKpYr ocH o(t) =9'(t)
M3MeHsieTcs 10 3aKony ¢(1)=0,11>-0,5t+0,2. ¢'(t) = 0,2t-0,5
Haiitu yriioByro CKOpOCTb BpallleHUs TEIA B o(t) = 0,2t-0,5

MOMEHT BpeMmeHu t=20c. ®(20)=3,5
Jas modoii Toukn C crep:xkas AB nuunoi d() =m'(l)

10 cm, Mmacca kycka crep:kHs AC m'(l) = 61+5

onpenensiercs mo popmyae m(1)=312+51. d(l) = 61+5

HaiiTn nuHelHyI0 TIOTHOCTh CTEPKHS B
cepeauHe oTpe3ka AB, B KOHIIE OTpe3Ka.

d(5) = 6:5+5=35 — B cepenuHe OTpe3Ka
d(10) = 6°10+5=65 — B KOHIIE OTpE3Ka

KosmyecTBO 2J/IeKTPUYECTBA, IPOTEKAlOIIEe I(t) =4q'(t)
yepes MPOBOJHUK, HAYUHAA C MOMEHTA q'(t) = 6t-3
Bpemenn t=0, 3axaércs popmyJoi q=3t>- I(t) = 6t-3
3t+4. I(6) = 6:6-3=33
Haiitu cuny Toka B KOHIIE 6-11 CEKYH/IBI.
Tabimira mpou3BOTHBIX

f(x) f'(x) f(x) f'(x)
k-f k-f x" n-x"!

34



f(kx + b) k- f(kx + b) sin x cos X
f+g f+¢g COS X -sin x
f-g f'-9+f-g tg x 1
CoSs?x
f ff9-fg e* e*
g g?
C 0 a* a* Ina
X 1 In x 1
X
Vx 1 log, x 1
2v/x x Ina
3ananus K NpaKkTu4ecKoii padore.
Hajigute npon3BoaHy0 pyHKIMUH.
BapuaHTt 1 BapuaHT 2 BapuaHT 3
y =2x? —x3.1 y = x? —5x3.6 y = 2x — 5x%3.11

y =1x3 —15x% — 4x3.2
3

y = —§x3 +x2% +123.7

y =x>— ?x‘?’ + 5x3.12

y = 4x — 3x2?3.3

y =x*+ 4x3.8

y = x*—12x23.13

y = x3 + 1.5x%3.4

y =4x — %x33.9

y = 2x* — x83.14

y = x3 — 6x% — 63x3.5

y = §x3 —8x3.10

y = 3x — 5x% + x33.15

HaijiTu Heo0OXxoauMbIe BeJINYHHDI.

1.1 S@)=2¢'+37-t+\7F 1.6 S@)=12t°-(2/3)F 1.11 S@)=21t+2£-(1/3)¢
v(1), a(y)-? (1), a())-? (1), a())-?

1.2 S(t)=>5sin(3t+1), 1.7 S(t)=6cos(0,5t-4), 1.12  S(1)=0,5sin(4t+2),
v(1)-? v(1)-? v(1)-?

1.3 x(t)=-4£+2t+2, 1.8 x(t)=t+2¢- 3t+2, 1.13 x(t)=(-1/3)F+2¢+5t,
v(1)-? v(25)-? v(2)-?

1.4 x@)=£-4£, a(5)-? 1.9  x(1)=0,25¢"-2¢, 1.14  x(t)=£+3¢£-1,

a(l) -? a(2) -?
1.5 x(t)=(-1/6)F +31 -5, 1.10  x()=2+t-1, 1.15 x(t)= (-1/3)F+2¢+5¢,
Haumu t, ko2coa a(t)=0 Hatmu t, ko2oa a(t)=2 Haumu t, ko2oa v(t)=0

Kpumepuu ouenku:
«5» craButrca 3a 8-10

BEpPHO PEILLIEHHBIX 3aJaHU;

«4» craBuTCcA 3a 7-6 BEpPHO PEIICHHBIX 3aJIaHUS;

«3» craBuTCs 325 Bep

HO PCHICHHBIX 3aJaHH;

«2» - eclM pelIeHO MEHee S5 3alaHuH.

Tema 6.2. IIpousBoaHasi M eé npuMeHeHHE.




IIpakTnyeckas padora Ne 28.
YpaBHeHune kacareqbHoil K rpaduky ¢pynkuuu. [IpousBoanbie cymMMbl, NPOU3BEAEHUS,
YaCTHOTIO.
Iean: 3akperuieHre 3HaHuM, 0TPabOTKa HABBIKOB BBIUMCIICHHS MTPOU3BOIHBIX.

3anaHus K NpaKkTU4ecKoii padore.

11 1.6 1.11 S
2 x> 16
_ 5_ .3 2 _ _ 3
y—12x 3X +5x 7 y:26x+3x3 f(x)_?—Tx
y = xe*1.2 1.7 _ sin3x '
( ) 1-4x y 2x+3112
X)=
2x+1
1.3 1.8 1.13
. .
y=¢e (sinx+cosx) T~ .
v=3x" sinxlnx y =4x"sinx
y=x*=3)(x*+ 1.9 y = (x° — x)e*1.14
2)1.4 y=(x+2)(x*+2x3+6)
15 3
2 1.10 1-x 1.15 arctg x
Y= 7 ] V= 3 y=————
(I-x" )J(1+x") l—x arcsin x
= 4x5 4 2 x?+ 3x
Yy = 4x + 2e _—ZIH—_‘IE . , 4x+x3+zx 1 6+?I 3:1._:1.2
y=5x°—4e* + ——— r=— _
: x? + 2x* y=37 S

Kputepuu oneHku:

«5» CTaBUTCA 3a S5 BEPHO PCLICHHBIX 3aJaHUI;
«4» craBuTCA 3a 4 BEpPHO PELICHHBIX 3a/aHUS;
«3» cTaBUTCS 3a 3 BEPHO PELICHHBIX 3aJaHMUS;
«2» - eclH pelIeHo MeHee 3 3alaHuH.
JIureparypa.

bammvakoB M. U. Maremaruka (6a30Bbiii ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. Y. Maremaruka (6a30BbIii ypoBeHs). 11 kimacc. — M., 2014.

Tema 6.2. [IpousBoaHasi M eé npuMeHeHHE.
IIpakTnyeckas padora Ne 29.

Haxoxaenne MakcuMymMa 1 MUHUMYMa Ha OTpe3Ke.
Heas: 3akpernsieHue 3HAHWNA, OTPAaOOTKAa HABBIKOB HCCIENOBaHHMS (YHKIMA W HOCTPOCHHS
rpaguKoB.
Ioscnenus k pabome: Ilpu moctpoeHHH rpadUKOB (YHKIHMHA € MOMOIIBIO IMPOU3BOIAHBIX
MPUACPKUBAKOTCS TAKOIO IJIaHA!
1) HaxonsT obnacte onpeneneHus: GyHKIUU U ONPEACISIOT TOUYKU Pa3phiBa, €CIH OHH UMEIOTCS.
2) BbIsICHAIOT, HE sBAsSETCAs M (DYHKIUS YETHONM WM HEYETHOH; MpOBEPSIOT e€ Ha
NEPUOANYHOCTD;
3) OnpenensitoT TOYKU IepeceueHus: rpadrka QyHKIMH ¢ KOOPIMHATHBIMU OCSIMH, €CIH 3TO
BO3MO>KHO;
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4) HaxonsaT KpUTUYECKHUE TOUKH (DYHKITNH;

5) OnpenensioT MPOMEKYTKH MOHOTOHHOCTH M SKCTPEMYMBI (DyHKIIUH.

6) Wcnonb3ys pe3ynbTaThl MCCICIOBAHUS, COCAMHSAIOT IMOJIyYCHHBIC TOYKH IUIABHOW KPUBOM.
Nuorna mis Gomphield TOYHOCTH Tpadyka HaXOJAT HECKOJBKO JOMOJIHUTEIBHBIX TOYEK; HX
KOOPJIMHATHI BBIYUCIISIOT, TIOJIB3YSICh YPAaBHEHHUEM KPUBOM.

Ipumep. ViccnenoBaTh GyHKLMIO M IOCTPOUTH Tpauk: y = x2 +2x — 3

1. ®yHKIus onpeeneHa Ha naTepBaie (—oo; c0). Touek pa3phiBa HET.

2. OyHKIUSA HE SBIAETCSA HU Y€THOM, HU HeueTHOH, T.K.y(— X) # y(x) 1 y(—x) # — y(x).

3. Haiiiém Touku nepecedenus rpaduka GyHKIMI ¢ KOOPAUHATHBIMK ocaMu. Ecin y=0, To x% +
2x—3 =0, orkyna x = - 1 £Vv1+3= —-1x2.T.e. Xy =—3, X, = 1. 3Hauut, KpuBas
nepecekaer ock abcuuce B Toukax (-3;0) u (1;0). Eciiu x = 0, To y = - 3, T. €. KpuBas mepecexaer
och opauHat B Touke (0;-3).

4. Haiiném kputnueckue toukd pynkiun. Umeem y' = 2x+2,2x +2=0,2-(x+1) =0, x=
—1.

5. O6nacte ompezaeneHuss QYHKIUKA pa3aeauTcsi Ha MpoMexyTKu (—oo; —1) u (—1; 00).3Haku
IIPOU3BOJHON Y'(X) B KaX/10M IIPOMEKYTKE MOXKHO HAUTU HEMTOCPEACTBEHHO [10ICTAHOBKOM TOUKU
U3  pacCMaTpMBAEMOr0  IPOMEXKYTKA. Tak, y'(—2x)=-2<0, y'(2)=2 >0.
CrnenoBartenbHO, B IPOMEXYTKe (-00;-1) yHKIMS yOBIBaeT, a B mpoMexyTke (-1;00) Bo3pacraer.
IIpu x = - | QyHKIUA UMeeT MUHUMYM, paBHbId y(— 1) =y =(—1)2+2:(-1)—-3=1—
2-3= -4

CocTtaBuM Ta0NIHUIly; CTPOUM rpaduK.

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

3anaHus K NpaKkTu4ecKoii padore.

Bapuanrt 1 Bapuant 2
1. Uccnenyiite GyHKIMIO U MOCTpOiTE TpaduK.
y(x) =6x-2x3 +1 y(x) = x3—12x—1
2.y(x) = 4x% —x* 2.y(x) = %x‘* _ %xz

3 X
3y(x) = = 3y(x) = —

Kputepuu oneHku:

«5» cTaBUTCSA 3a 3 BEPHO PELICHHBIX 3aJlaHUM;

«4» craBUTCA 3a 2 BEpPHO PELICHHBIX 3a/JaHUS;

«3» craBUTCA 3a | BEpHO pELICHHBIX 3a/1aHUE;

«2» - ecnu peuieHo MeHee 1 3amaHus
JIureparypa.

bamvakoB M. M. MaTtemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. 1. Maremaruka (6a30BbIil ypoBeHs). 11 kmacc. — M., 2014.

Tema 6.3 UHTerpaJ u ero npuMeHeHue.

IIpakTnyeckas padora Ne 30
Pemienue nHTErpaJioB, HCNOJIb3ys Pa3jMYHbIE METOAbI.
+  Heau: OBnamerp yMEHHEM MPUMEHEHHUS TEPBOOOpa3HON (YHKIHMH TIpU PEUICHUHU
BBIYUCIIMTCIIBHBIX 3a1a4.

3anaHus K NpaKkTu4ecKoii padore.
1. HaiiTu HeonpeaeJéHHbIH NHTETPAJI, HCIOJb3YI0 TA0JIUIlY HHTErPAJIOB.
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1.1 1.6 1.11
j[x3+212—5]dx j[4xz+x5+3]dx j[6x5—2x3+x—1]dx
1.2 1.7 3 2 1.12 J‘ 16 ° .
3.7 _ .4 —x + 2x" 4+ x)dx
f{gx“—xﬁ—l-dl-x—ﬁjdx j[:x +2x x")dx [3 )
1.3 jv,«; dx 1.8 H; g 1.13 f B dx
1.4 J‘(i.’; + x%)dx 1.9 J-[:u“’;‘F Exajdx 114 j[i";—Sxajdx
2
1> j(x4+ 32 + 3x%)dy 1-10 j[ﬁ+ 23/x% + 9x%)dyf 115 f(4x? —Vx+ Yx®)dx
2. HeonpenenéHHbIN HHTErpaJj, MCMOJIb3YI0 Ta0JIHIy MHTETPAJIOB.
2.1 . 2.6 J‘ 1 30% ) dy 2.11 4 .
j(4casx+ 2sinx)dx ;"‘ € j(coszx_ 2e )dx
2.2 J‘ 3 1 2.7 2 2.12 8
e dx = ¥ _Z
Exa + o xj j(xE 3cosx)dx j (Ee x)dx
2.3 J‘L 2.8 j (1 —cos2x) dx 2.13 J‘ tg*xdx
14 sin’x v
24 fx2—4 2.9 f2x2+3x—2dx 2.14 jwdx
x+2 x+2 x=3
25 J.Exz _;_x?dx 2.10 J‘x2 + 7+ 12,:;[;5 2.15 J‘ xz—_l dx
x x(x+3) X% —x
3. HaiiTu HeonpeaeJéHHBIA HHTErPAJ METOJA0M MOACTAHOBKH.
3.1 f(4x— 2 3.6 j(sx+ 1Yo dx 3.11 f(E _ sv)fdn
3.2 s 3.7 4 3.12 j 2 e
jzx—?dx jE—F?xdx -8
3.3 3.8 T 3.13
jsin(.‘:’wx—g)dx j3cns(2x+4)dx j4sin(2x—g)dx

Kputepuu oneHku:
«5» craButcs 3a 8-10 BEpHO pelIeHHBIX 3aJaHUl;
«4» craBuTca 3a 6-7 BEpHO PEUIECHHBIX 33/IaHUI;
«3» craBuTCs 3a 4-5 BEpHO PELIEHHBIX 3aJaHMI;
«2» - ecnu pemieHo MeHee 4 3amaHuit

Jlureparypa.

bammvakos M. 1. Maremaruka (6a30BbIii ypoBeHs). 10 kimacc. — M., 2014.
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bammvakoB M. U. Maremaruka (6a30Bbiid ypoBeHs). 11 kimacc. — M., 2014.

Tema 6.3 UHTerpaJ u ero npuMeHeHue.
IpakTuyeckas padora Ne 31
IIpumenenne popmysisl HeroTona-JleiioHuna.
Hean: 3akperieHne 3HAHWNW, OTPAOOTKAa HABBIKOB BBIYHMCIICHHS TUIOMIATH KPHBOJIWHEHHON
Tpaleuuu.

Ecmu f(x) =0 Ha oTpeske [ a, b |, TO momaas S COOTBETCTBYIOIIEH KPUBOJIMHEHHON Tparenuu
Berumcisiercs 1o popmyne Hootona — Jleiionuna:
b

V fixyde=F (&)= F(a).

]
[Ipumep. Borauciuts miomans GUrypbl, OrpaHUdeHHON muHIsIMH Y = X —1, y=—x" —2x+3.
Haitnem Touku nepeceyeHus 3TUX ABYX JIMHUM:

y=x"-1
y=-x"-2x+3

x=1,x,=-2

e 2 2 ! 2 _ 2x° 2 31
S_le((_x —2x+3)—(x —l)dx)—J:z(—2x —2x+4)dx—[—T—x +4xj =—
-2
3anaHus K NpaKkTU4ecKoi padore.
BapuaHTt 1 BapuaHT 2 BapuaHT 3
1.1 1.6 1.11
2 2 2
j 25x dx j 8x>dx j 64x7 dx
-1 -1 -1
o, 1.7 2 1.12 3
jﬂ(zx +x—1)dx j(xa—l}dx J‘ (3 +x%)dx
1.2 o 0
13 T 1.8 T 1.13 T
2 2 dx 3
j 2cosxdx j > j sinxdx
0 L COS X .
1.4 z 1.9 J.4 i 1.14 2 5dx
L’coszx o 16 +x® 1 X
B
1.5 J.z dx 1.10 - N 1.15 ;_'
L (2x+ 132 J; casidx J;;‘ sin2xdx

| 4. BeIUuCIUTh MJI0MA b II0CKOW (GUTYPHI ¢ ToMOIbio hopmyiibl HeioToHa — JleiOHuIIA.




4.1.3 51
—Ixtsag]
}—3.’1’ 3:

\ng JZZ
x = "
x=2 T
}:r:l:l =l
3

Kpurepun oueHkmu:
«5» -craBUTCs 32 6 BEPHO BBINOJTHEHHBIX 3aJaHUN;
«4» - ctaBUTCS 3a 5-4 BEpHO CAENaHHBIX 3aJIaHUS;
«3» - craBUTCS 3a 3 BEPHO BBIMOJHEHHBIX 3a/1aHMUS;
«2» - eciM pelieHo MeHee 3 3aJlaHuil.

JIureparypa.

bammvakoB M. U. Maremaruka (6a30Bbiid ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. Y. Maremaruka (6a30BbIil ypoBeHs). 11 kimacc. — M., 2014.

Tema 6.3 UHnTerpaJ u ero npuMeHeHue.
IIpakTnyeckas padora Ne 32

Borunciienue miomanaeil KpUBOJIUHEHHBIX TPaNennid.
Heasn: 3akpernseHue 3HaAHUHM, OTPaOOTKAa HABBIKOB BBIUMCIICHHUS IUIOIIAAW KPUBOJIUHEHHOM
Tparneuuu.
Toscnenus k pabome: Skprp. = f; f(x)dx (1)
[1nan BeIIONHEHUS PAOOTEHI.
1. [TocTpoiite purypy 1o 3aJaHHBIM YCITOBHUSIM.
2. CocraBbTe mHTErpai no gopmyne (1)
3. Beruucnure uHTErpal.
Ipumep: Halinure mmomans (GUIypbl, OTPaHHYEHHON JTHMHUAMU: y=-x%+5 W y = x + 3.
Pewenue: Haiiném abcumcchl TOYEK mepecedeHns napabonsl y = - x2 + 5 v npamod y = x +

2
LYy ==X - -
3. JI7151 3TOr0 peumm CUCTEMY: { y=x+3 OTKyJla X =-2, X,= 1.
Haiiném miomans S; GUrypel, orpaHUYeHHON napa6ooi y=-x% + 5, OpAMbIMH X = —2,
3
x=1wu y=0. llonyyum S; = f_lz(—x2 + 5)dx = (—%+ Sx) [_12 = 12 (xB.en.). Haiiném
wiomanas S, GUIypbl, OrpaHUYEHHOHU IPSIMBIMU y=x+3, x=-2, x=1uy=
2
0. S, = f_lz(x + 3)dx = (x? + 3x) [_12 = 7,5 (xB.ex.). [Lmomaas uckomoit GUrypsl ecThb
S=8,—-5,=12—-75 = 4,5(xB.en.).
3anaHus K NpaKkTU4ecKoi padore.
BapuanTt 1 ‘ Bapuant 2

Haiinure miomans GUrypsl, OrpaHUYEHHON JIMHUSIMM:
l.y=x*—2x+2, x=-1,x = 20cp OX. | 1. y*=9x, x =16, x=25, y=0.
2. y=§,y=0,x=1,x=3, 2.y=2sinx, y=0, x=0, ng.
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3. x-y-1=0, x=-4, x=-2, y=0. 3.y=-x

5. y=1+sinx,y = 0,x=0,x=2r| 5. y=x> nu x=2

Kpurepun oueHkmu:
«5» cTaBUTCA 32 5 BEPHO PELICHHBIX 3a1aHUM;
«4» craBuTCA 3a 4 BEpHO PEIICHHBIX 3aJJaHUS;
«3» cTaBUTCS 3a 3 BEpPHO PEILIECHHBIX 3aJaHUS;
«2» - eciu penieHo MeHee 3 3aaHui.
JIureparypa.
bammvaxoB M. Y. Maremaruka (6a30Bs1il ypoBeHs). 10 kimacc. — M., 2014.
bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 11 kimacc. — M., 2014.

Pa3nes 7 DiieMeHTBI TEOpUHU BEPOATHOCTEH M MATEMaTHYeCKOH CTATHCTHKH
Tema 7.1. Dy1eMeHTbI TEOPUU BEPOSITHOCTEH
IIpakTnyeckas padora Ne 33
Pemenne 3a1a4 Ha cJI0:KeHHE M YMHOKEHUE BEPOSITHOCTEI.
Henb: KOHTPOIb W 3aKPEIUICHWE 3HAHWM, YMEHUW, HAaBBIKOB CTYIEHTOB II0 TEME TEOpUs
BEPOATHOCTH.

[ vacTp dakTopua IlepecTaHOBKM Pazmemienust Coueranus
a) Jlatp
OmpeieICHUe
0) 3anucartb n!=... P, = .. Ay = ... Ch =
(opmyiy
B) Beraucnuts (n+1)! _ P, = .. A8, = Cé =
eV
IT vacts
n o _ Cn+1
a) Petunre ypasuenne: A5, = 3044_,; 6) Pemmre cucremy ypaBHeHHﬁ:{ Z‘Z B 72"0
2 —
III gacTp

1. B ypue naxoxmsarcs 20 yepHbIX u 15 Oenbix mapoB. Haynauy BeiHUMaetcs 1 map, KOTOpBIN
okazaiics 6enbiM. [locme aToro 6epyT emie onun map. Haitagure BeposITHOCTh TOTO, YTO 3TOT IIap
TOKE OKAXKETCS OCITbIM.

2. Haiigute BepOSITHOCTB TOTO, UTO HayAauy B3STOE JBY3HAYHOE YHUCIIO OKAXETCsS KPaTHBIM JTM00
4, mu6o 5, tubo ToMy U APYroMy OJHOBPEMEHHO.

Kputepun oneHkH: «5» CTaBUTCS 32 BCE BEPHO PEILICHHbIE 33/IaHNUS;

«4y» craputcs 3a I u Il vactu Bmecte; 3a [ u 11l wactu BMecTe;

«3» craButcs 3a 11 i III gacTs;

«2» — B OCTaJIbHBIX CIyYasX.

Jluteparypa:
bammvakoB M. U. Maremaruka (6a30Bbiid ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. 1. Maremaruka (6a30BbIii ypoBeHs). 11 kmacc. — M., 2014.

Pa3znesn 8 YPABHEHUSA U HEPABEHCTBA.
Tema 8.1YpaBHeHnus u cuctembl ypapHeHuil. HepaBeHCTBa M cCTeMBbI HEPaBEHCTB C
ABYMsI IepeMEHHBbIMH.

41



IIpakTnyeckas padora Ne 34
OcHOBHBIE IpHEeMbI pellleHUs1 ypaBHeHUid 1 HepaBeHCTB. Croco0 BBeleHUsI HOBBIX
nepeMeHHbIX.
Heanb: 3akpernieHre 3HaHNUN, OTPaOOTKa HABBIKOB PEIICHUS YPAaBHCHHUIA.
THoscuenus k pabome: OO0mre npuéMbl perieHus YPaBHCHHIA:
1. Paznoxenune Ha MHOkuTenu. ITpumep. (x> —1)-v2x—1=0
Pewenue. (x> —1)-vV2x—1=0 OJ3: 2x-1 =0, x=>0,5

(@ —1)V2x—1=0;[5 120 [¥Z £ x=-1- e sxomur 5 OJI3. Orser: 0.5; 1

1=0 [x=o05
2. 3aMeHa nepeMeHHOi. [pumnep. 32" — 12-3%° 427 = 0

Pewenue. Tlycts 3*° =y, Torga 3%%° = (3x2)2 = y?. TloAcTaBUB B MCXOJHOE ypaBHEHHE,

nonydaem: y2 - 12y +27 =02y, =3y, =9 © [ =3 & [xzz o [x=il 3.
’ 3% =9 x% =2 x=+V2

Hcnonp3oBanue CBOUCTB (PyHKITHIA.

Ipumep. Pemmre ypaBHernue: VX — 7 + Vx = 3.

Pewenue. O/13: x - 720, x =27. Vx—7 + Vx = 3; Vx—7=3—- V¥x Ecm x =7,

To f(X) = VX —7 - Bospacraer, a g(X) = 3 — 3/X - yObIBaeT, ClieZ0BAaTENbHO, yPAaBHEHHE

Vx—7 + VX = 3 uMeer eaUHCTBEHHbIIH KOpEHb, X = §. OTBeT: 8.

3anaHus K NpaKkTu4ecKoii padore.

Bapuant 1 Bapuaunrt 2
Pemnre YpaBHECHUSA:
X 1 2x—3 1
s x L==x
2. Vx+2+Vx+10=14 2. Vx+3++V2x—5+4+43=0
3. 9%+ 10x+1=0 3. 5x2—x+25=0
4, 2¥¥3 4 2% =172 4, 9¥—-—8-3*-9=0
5 log;(x? —5x+9) =2 5. log;(x2+ 4x+8)— 3=0
6 2sin’x+ sinx— 1 =10 6. cos2x+ cos10x =10
7 {5x+3y=31 . { 2_2_4
3x + 43’2:_253 " Bx+7y=65
8. {zx -y _2 g {x2+y2=25
x“—xy+y-=7 : X'y =12

Kpurepun oueHkmu:

«5» - craBUTCS 3a 7-8 BEPHO BHIMIOJIHEHHBIX 3aJaHUN;
«4» - ctaBUTCA 3a 5-6 BEPHO BBITIOJIHEHHBIX 3aJIaHUS;
«3» - 3a 3-4 BepHO BBINOJHEHHBIX 3a/IaHMUS;

«2» - MeHee TpEX 3aaHui.

JIureparypa.

bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.

bammvakxos M. Y. Maremaruka (6a30BbIii ypoBeHs). 11 kimacc. — M., 2014.
Tema 8.1YpaBHeHust u cuctembl ypapHeHuil HepaBeHcTBa 1 cHCTeMbl HEPABEHCTB € IBYMS
nepeMeHHbIMH.

IIpakTnyeckas padora Ne 35
Pemenue nppanmoHaJdbHbIX YPABHEHUIA.

HppanuonajbHble ypABHEHHUS.
Hesnb: 3akperieHne 3HaHUM, OTPa0OTKA HABBIKOB PEIIEHUS] HWpPPALMOHAIBHBIX YPABHEHUH.
Toscnenus k pabome: Onpenenenue. MpparmoHalbHbIM Ha3bIBAa€TCsl YpaBHEHHE, COJIEpIKaIlee
NEPEMEHHYIO T10J1 3HAKOM KOPHS.
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Memoouvl pewienus: 1) BO3BEACHUE B CTENICHb 00EUX YaCTeH ypaBHEHMUS,

2) BBeJICHHE HOBOU MEepEeMEHHOH (3aMeHa MepeMEHHO ).

3ameuanue: py BO3BEICHUU 00€UX YacTell ypaBHEHUS B YETHYIO CTEIICHb BO3MOKHO MOSIBIICHHUE
MOCTOPOHHUX KOpHEH. B 3TOM cityuae o0si3aTenibHa MIPOBEPKA HAMICHHBIX KOPHEH TIO/ICTAHOBKOM
B ICXOJTHOE YpaBHEHUE.

IIpumep. Pemuth ypaBHeHme: V4x + 8 —V3x — 2 = 2.

Pewenue: Bossoanm 06e yactu ypasHenus B kBajpar. (V4x + 8 — v/3x — 2)2 = 22,

4 +8-2V4x+8 -V3x—2+ 3x—2=4; Tx+2=2+/4x+8 -V3x — 2.
BosBoaum elne pas B kBazpar: (7x + 2)% = (2 Vi4x + 8 -/3x — 2)2;

49x% +28x +4 =4-((4x+8)-(3x—2));

49x? +28x +4 =4+ (12x% — 8x + 24x — 16);

x%? —36x+ 68 = 0.

Haiing xopHU KBaJpaTHOTO ypaBHEHUS NOIyuuM: X = 34; X, = 2.

ITpoBepka: X; =34: V4-34+8—-+3-34 -2 = V144 —V100 =4 -2 = 2. Xy =
2:V4-2+8-3-2-2=+16—-vV4=4—-2=2. Orser: x; = 34; x, = 2.

3anaHus K NpaKkTU4YecKoi padore.

Bapuanr 1 Bapuanrt 2

— el . __2 e
1.7Vx—2x+15=0 LVx+2-= =1
2.Vx2+3x+5= 3 2.5 =+vVx?—-4x+20
3.v5x —1=+3x+ 19 3.V7x+1= x—1

4{w/3y—2x—2=1 4{w/2x—3y+2=3
Wfax—2y+3=2 /3x+2y—-5=2

Kpurepun ounenkm:
«5» craBuUTCA 3a 4 BEpHO PEUICHHBIX 3a/IaHUS;
«4» cTaBUTCS 3a 3 BEPHO PELICHHBIX 3aJaHMUS;
«3» cTaBUTCA 3a 2 BEPHO PELICHHBIX 3a/JaHUS;
«2» - ecnu peuieHo MeHee 2 3aJaHui.
Jluteparypa.

bamvakoB M. M. Matemaruka (6a30Bblit ypoBeHs). 10 kimacc. — M., 2014.

bammvakos M. Y. Maremaruka (6a30BbIii ypoBeHs). 11 kmacc. — M., 2014.
Tema 8.1. YpaBHenus u cucrembl ypaBHeHuii HepaBeHCTBa M cHCTeMBbI HEPABEHCTB C
ABYMS IlepeMeHHbIMHU

IIpakTnyeckas padora Ne 36
Pemienne nppanuoHaJ bHbIX HEPABEHCTB.

Lenb: ciocoOCTBOBATH 3aKPEIJICHUIO HABBIKOB PELICHUS UPPAlMOHATBHBIX HEPABEHCTB.
Bcsikoe HepaBeHCTBO, B COCTaB KOTOPOIO BXOAMUT (DYHKIIMS, CTOSINAS 1O KOPHEM,
Ha3bIBAETCSI UPPALIMOHAIbHBIM.

WppannonaibHOe HEPaBEHCTBO BUaa V f&x) =gx)
PaBHOCUIIBHO cHCTEME HEPABEHCTB:

flx) = g% (x)
flx)=0
gx) =0

JlaBaiiTe pacCMOTpUM, OTKya OepeTcs Takasi CuCTeMa:
1. f(x) <g?(x). DTO HCXOIHOE HEPABEHCTBO, BO3BEACHHOE B KBAIPAT.
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2. f(x)>0—osto O3 xopHs: apruPMeTUIECKUN KBaAPATHBII KOPEHb CYIECTBYET
TOJIBKO U3 HeOMpUyameibHo20 INCIa.
3. g(x)>0— 310 001aCTh 3HAYCHUI KOPHSI.
3agayva. Pemure HepaBeHCTBO:
V2x+3 <2

2x +3 <4
2x =1 x =05
V2x+3<2> %x}+03:3”:’{zx3—3:'{x2—1,5

N3 Tpex HEpaBEHCTB K KOHILY PEIIEHUS OCTAIOCh TOJIBKO JiBa. [loToMy 4TO HEpaBeHCTBO 2 >
0 BeimonHsieTcst Beerga. [lepeceueM ocTaBIIMeCs: HEPaBEHCTBA:

. L
i,
|
w
—1,5
Urak, x € [—1,5; 0,5]. Bce Touku 3akpailieHbl, IOCKOJIbKY HepaseHcmea Hecmpozue.
3anaHus K NpaKkTHYecKOoi padoTe.

No BapwuanT 1 | Bapuanrt 2
Pewmnts HepaBeHCTBa:

1. VE—2 = 2; Vv E—2 >3

2. 22+ x—=x2 =0; 2)V3—x <5;

3. |3)Jax?+8x—3 <0 3)v2x24+3x—2 > 0

4. 4 Vi+3r=1—x 4) «\ﬁ = —1;

5 |5)Vx+3>x+1 sVr+l<x—1;

Kpurepun ounenkm:

«5» - CTaBUTCS  3a S5 BEPHO BBHINTOJIHEHHBIX 3aJIaHUI;

«4» - craBUTCS 3a 4 BEpHO C/ENAHHBIX 3aJaHUS;

«3» - craBUTCA 3a 3 BEpPHO BBINOJHEHHBIX 3aJaHMUS;

«2» - ecnu peuieHo MeHee 3 3aJaHuM.
Jluteparypa.
bammvakoB M. U. Maremaruka (6a30Bbiid ypoBeHs). 10 kimacc. — M., 2014.
bammvakos M. 1. Maremarunka (6a30BbIil ypoBeHs). 11 kmacc. — M., 2014.
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PEKOMEHJAYEMAS JIUTEPATYPA
11 cTy1eHTOB ¥ 00y4aroIuXcs
bawmaxos M. M. Matematuka: y4eOHHK JUIA CTY. YUPEKICHUN cpe. mpod. oOpazoBaHUS.
—M., 2014.
bawmaxose M. M. Marematuka. COOpHUK 3aqad Npo(UIBLHON HANpaBICHHOCTH: yueO.
[Tocobue mst cTya. yupexxaenuii cpen. mpod. oopazoBanus. — M., 2014.

Jns mpenonaBareJiei

OenepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit
denepanumny.

[Ipuxa3z Munucrepcrsa oopazoBanus U Hayku PO ot 17.05.2012 Ne 413 «OO0 yTBepx)aeHUN
dbenepabHOTO0 TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHJapTa CpeaHero (IMOJHOTO) OOIIEro
00pa3oBaHU.

[Tpuka3z MunucrepcTBa oOpa3zoBanusi 1 Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUH
u3MeHennid B Ilpuka3 MunuctepcTBa obOpa3oBanus W Hayku Poccuiickoit depepanuu ot
17.05.2012 Ne 413 «*“O06 yTtBepxkaeHnu (eaepaibHOTO TOCYyAapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHaapTa cpeaHero (ToJHOT0) 00IIero oOpa3oBaHus’ .

[Tucemo JlemapraMeHnTa rocy1apCTBEHHOM MOJUTHKH B c(hepe MOATOTOBKH pabounX KaapoB
u JAITIO MunucrepcrBa obpazoBanus u Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenaanuu no
OpraHM3alMy  TOJy4YeHHs] cpeiHero oomero oOpa3oBaHHMsi B Ipeaeiax  OCBOEHUS
00pa30oBaTeNbHBIX MPOrpaMM CpeIHero NMpohecCHOHATLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmrero o0pa3oBaHus ¢ y4eTOM TpeOoBaHUM (eaepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJApTOB M TOJy4aeMOH MpO(EecCHH WM CIEHUAIBHOCTH CPEIHEro Mpo(hecCHOHAIBHOTO
00pazoBaHUM.

bawmaxose M. M. MaremaTHka: KH. JJIs penogaBareis: MeToJ. mocooue. — M., 2014

HNuTepHer-pecypcebl
www.fcior.edu.ru (MadopmManmonHbie, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE MAaTEPHAIIBI).
www.school-collection.edu.ru  (EguHast komueknuss mUGPOBBIX  00pa30BaTEIBHBIX

pecypcoB).
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