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COJEPKAHUE

IlosicHuTeNnBHAA 3anMCKa

Meroauueckue peKOMEHIALMH 110 BBIITOJIHEHUIO IIPAKTUYECKUX 3aHATHI
[Ipaktuueckoe 3ansitue Ne 1 «CBolicTBa 1EHCTBUTEIBHBIX YUCEI

[Ipaktuueckoe 3anstue Ne 2 «Meto1 MaTeMaTUUeCKON MHIYKITUNY

[Ipaktuueckoe 3ansitue Ne 3 «Pemenrne KoOMOMHATOPHBIX 33124

[IpaxTueckoe 3anarue Ne4 «PannoHaibHbIe BbIpaKEHUS»

[IpaxTnueckoe 3ansaTue Ne 5 «PanuoHanbHble ypaBHEHUS»

[IpaxTueckoe 3anarue Ne 6 «MeTo1 UHTEPBAJIOB PEIIEHUE HEPABEHCTB »
[IpaxTnueckoe 3ansaTue Ne 7 « «Pemenne cucreMm palloOHaIbHBIX YPaBHEHHI»
[IpaxTueckoe 3anarue Ne 8 « Perienue panoHanbHbIX HEPABEHCTBY
[IpaxTueckoe 3anarue Ne 9 «CBoiicTBa KOpHEN CTENeHH N»

[IpaxTueckoe 3anarue Ne 10«IIpeobpazoBanue BbIpaxxeHHil, COAEPIKALIUX KOPHID)
[Tpaktuueckoe 3anstue Ne 11«CBolcTBa CTETIEHH C PAITMOHAIBHBIM MTOKA3aTEIeM»
[Ipaktuueckoe 3anstue Ne 12«IlokazarenbHast GyHKITUS»

[IpaxTueckoe 3anarue Ne 13 «CBoiicTBa lorapumMoB»

[Ipaxtueckoe 3anarue Ne 14 «Jlorapupmudeckas GyHKIus»

[IpaxTuueckas 3anstue Ne 15 «[Ipocreliniee nokasareabHOE ypaBHEHUE)
[Ipaxtnueckoe 3ansatue Ne 16 «IIpocteitmme nokazareabHble HEPABEHCTBAY
[Tpaktuueckoe 3ansTue Ne 17 «[Ipocteiimme norapudMudeckre ypaBHEHUS
[Ipaktnueckoe 3ansaTue Ne 18 «Pemienne nokazarenbHbIX YpaBHEHUN U HEPABEHCTB»

[TpakTuueckoe 3anstue Nel9 «Pemnienue norapudMudeckux ypaBHEHU U HEPABEHCTB»

[IpakTuueckoe 3anstue No20 « OnpeneneHue cuHyca, KOCUHyca, TaHT€HCa U
KOTaHTeHCca yria»

[TpakTuueckoe 3anstue Ne2l1 «ApkcuHyc, ApKKOCUHYC, APKTaHT€HC, APKKOTAHT €HC»

[Tpaktuueckoe 3ansitue Ne 22 «IIpeobpa3oBanne BEIPKECHHM, PUMEHSIST (POPMYJITBI
CYMMBI M pa3HOCTH»
[IpakTueckoe 3anatun Ne23 «DopMysbl Ui JBOMHBIX U MOJIOBUHHBIX YTIOB»

[IpakTueckoe 3anarue Ne 24« [IpeoOpazoBaHue TPUTOHOMETPUYECKUX BbIPAKECHUI»

[TpakTtuueckoe 3anstue Ne25 «TpuroHomerpuyeckue GyHKIIHH»
[TpakTuueckoe 3ansTue Ne 26«PenieHne TpUroHOMETPUIECKUX YPAaBHCHHI
[TpakTuueckoe 3ansTHe Ne27«PernieHue 0 THOPOTHBIX YPaBHCHHUI
[IpakTuueckoe 3anstue Ne28 «lIlpocreiiiine HepaBeHCTBA»

[IpakTueckoe 3anarue Ne29 «PenieHne TpPUrOHOMETPUYECKUX HEPABEHCTBY
[IpakTuueckoe 3anarue Ne30 «CrocoOsl ipeoOpa3oBaHus rpaduKoB»

[Ipaktueckoe 3anarue Ne31 « MccnenoBanue GyHKIUN U MOCTPOSHUE UX TPAPUKOB»

[Ipaktuyeckoe 3ansTre Ne 32 «['paduxu QyHKIMHA, conepxKaux MOIYIN»
[Ipaktuueckoe 3ansTre Ne 33 «Bbruucienue npenenoB GyHKIUI»
ITpaktuyeckoe 3anstre Ne 34 « [Tonsarue o6paTHOM QyHKIMM»
[Tpaktuyeckoe 3ansTue Ne 35 « IIpou3BoiHbIE 37I€MEHTAPHBIX (YHKIHID
ITpaktuyeckoe 3anstre Ne 36 «Bo3pacranue u yobiBaHue QyHKIHI»
ITpaktnyeckoe 3ansTHe Ne 37 «3agaun Ha MAKCUMYM U MUHUMYM (DYHKIIMH>»

[Tpaktuyeckoe 3ansTue Ne 38 «VccnenoBanue QyHKIMH € TOMOLIBIO IPOU3BOIHOM.

ITpaktuyeckoe 3ansatre Ne 39 «IlepBooOpa3Has HeolpeeeHHbIH HHTETpa»
[Tpaktuyeckoe 3anstue Ne 40 « OnpenenéHHbIi HHTETpaI»

[Ipaktuyeckoe 3ansaTue Ne 41 «IIpuMeHeHre HHTETPAIOB»

[IpakTueckoe 3anatue Ne 42 «YpaBHEHUA-CIEACTBUS»

IIpakTueckoe 3anarue Ne 43 «PenieHne ypaBHEHUH € IOMOILBIO CHCTEMY
[Tpaktuyeckoe 3ansTHe Ne 44«PenieHre HepaBEHCTB € TIOMOIIBIO CHCTEM»
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[IpaxTueckoe 3anarue Ne 45 «PaBHOCUIIBHOCTb YpaBHEHUN Ha MHOKECTBAX)
[IpaxTueckoe 3anarue Ne 46 «PaBHOCHIIBHOCTh HEPABEHCTB HA MHOYKECTBAX»
[IpakTueckoe 3anarue Ne 47 «PelieHne ypaBHEHUI 1 HEPABEHCTB C MOAYIISIMID)
[Tpaktuyeckoe 3ausTue Ne 48 « Mcnosib30BaHue cBOMCTB (DYHKIUI MPHU pelIeHUN
YPaBHEHUI»

[Ipaktuyeckoe 3ansTue Ne 49 « Mcnonp3oBanue cBOMCTB (DyHKINH TPU PEIICHUU
HEPABEHCTBY

[IpaxTueckoe 3anarue Ne 50 «Cucrembl ypaBHEHHM »

[Ipaktuueckoe 3anstue Ne 51 « [Tnomane Tpeyronpauka. @opmyna ['epona»
[TpakTaeckoe 3ansatue Ne 52 « Dmmurnc, runepOoia, mapadosay

[Ipaktugeckoe 3ansTue Ne 53 «[Ipeamer crepeoMeTpuut AKCHOMBI CTEPEOMETPHUID
[Ipaktuueckoe 3ansitue Ne 54 « BzanmHO€ pacmosnioskeHHe MPSMBIX B IPOCTPAHCTBE
[Tpaktuueckoe 3anstue Ne 55 « Terpasap. Ceuenue TeTpasapa»

[TpakTaeckoe 3anstue Ne 56 « [Tapamnenenurnen. CeueHue napaieeuie/ia»
IIpaxtnueckoe 3ansaTue Ne 57 «IlapamienbHOCTb MPSIMBIX U MJIOCKOCTEN»
[IpaxTueckoe 3anarue Ne 58 « [lepneHauKymsip U HaKJIOHHBIE»

[Tpaktuueckoe 3anstue Ne 59 « [lepneHaUKyISIPHOCTD TIJIOCKOCTEM»
[Ipaxtrnueckoe 3ansaTue Ne 60 « [IeprieHIUKYISIPHOCTD NPSAMBIX U IUNIOCKOCTEN»
[Ipaxtnueckoe 3anstue Ne 61 «IIpusma. Pemrenne 3amau»

[Mpaktudeckoe 3ansTre Ne 62 «Yced€HHast THpaMHIA»

[Tpaktuueckoe 3anstue Ne 63 «[lupamuna. Pemenne 3amau»

[IpaxTueckoe 3anarue Ne 64 «O0beMBbI PSAMON U HAKJIOHHOM MPU3MBI»
[Mpaktudeckoe 3ansaTHE No 65 «OOBEMBI MHOTOTPaHHHKOBY»

[Ipaktuueckoe 3anstue Ne 67 «IIpaBuiabHbIE MHOTOTPAHHUKH»

[TpakTuueckoe 3anstue Ne 67 «[lonsitue Bekropa. PaBeHCTBO BEKTOPOB)
[Ipaktuueckoe 3anstue Ne 68 «CioKeHHE U BBIYUTAHUE BEKTOpPA. Y MHOKEHUE
BEKTOPA HA YUCIIO»

[IpakTuueckoe 3anstue Ne 69 «Komranapueie BekTopsl. KoopauHatsl BEeKTOpa»
[IpakTuueckoe 3anstue Ne 70 «J/lelicTBus HaJ BEKTOpPAMH B IPOCTPAHCTBE»
[Tpaktuueckoe 3ansatue Ne 71 «ununmap. Konyce»

[Tpaktuueckoe 3anstue Ne 72 «Cdepa u map. [Tnomanp chepp»

[IpakTrueckoe 3ansTe Ne73 «OO0BEMBI TET BpaIICHUS

31

33

34

35

37

39
40



IHosicHUTEIbHAA 3aIIUCKA

Meronnueckue peKOMEHIALUUU I MPOBENECHUS NPAKTUYECKUX 3aHATUN IO
JTUCLUIUINHE «Marematuka» COCTaBJIEHBI B COOTBETCTBHMHM C paboyeil
nporpaMmoil u PefepanbHbIM IOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM.
Meronuueckue yKazaHUs MpPEJHA3HAYEHbl JUJIl TPOBEACHUS MPAKTUYECKHUX
3aHATHH 17151 00y4daromuxcesa 1o npodeccuu:

23. 01. 08. «CJiecapb 10 peMOHTY CTPOUTEIbHBIX MALIMH»

B meronuueckux pekoMEHJAluUsAX MPUBEIEHO OMHCAHHE MPAKTHUYECKHUX
paboT , OXBATHIBAIOIIMX OCHOBHBIE pa3/iesibl MAaTEMATUKU: IE€HUCTBUTENIbHbBIE YUCIIA,
palMoOHANIbHbIE YpPaBHEHHS W HEPABEHCTBA, KOPEHb CTENEHU 1N, CTEeNeHb
NOJIO)KUTENBHOTO 4YMclia, Jorapudmbl, MOKa3aTelbHblE U JIOTapuMHUUECKHe
YpaBHEHHs] M HEpPABEHCTBA, OCHOBbI TPUTOHOMETPHUH, TPUTOHOMETPUUYECKHUE
YpaBHEHHMsSI M HEPABEHCTBA; BEPOSITHOCTb COOBITHS, YACTOTa, YCJIOBHAs
BEPOATHOCTh; PYHKIMHU U UX rpaduKu, IPOU3BOJHBIE, IEPBOOOpA3HAS U UHTETPa;
yYpaBHEHHMsI, HEPABEHCTBA, CUCTEMbI; KOMIUJIEKCHbIE YuCia, W30paHHbIE BOMPOCHI
IUIAHUMETPUHU, MapaIeIbHOCTh MPSAMBIX M TUIOCKOCTEH; MEPIeHIUKYISIPHOCTD
OpsIMBIX M TUIOCKOCTEH; MHOTOTPAaHHUKH; BEKTOPHI B IMPOCTPAHCTBE, METO]
KOOpJMHAT B IPOCTPAHCTBE, OOBEMBI TEJ BpAIICHHUS.

[IpakTryeckoe 3aHATHE COCTABISIET HEOTHEMIIEMYIO YacTh yUeOHOTO IMpoiiecca
Opv U3yYeHHH MAaTEMaTUKH, U HampaBiIeHO Ha (OpPMUPOBAHHE YMEHHs PEIIaTh
paKTUYECKUE 3aaHMsl.

B mpouecce ux pemeHuss — pa3BUBAIOTCSI YMCTBEHHBIE CIIOCOOHOCTH,
JOTMYECKOe M  TBOPYECKOE MbllIUIeHUE. PemieHue 3agaHuil M0 MaTeMaTHKe
UCTOJb3yeTCs Ui YCBOEHHUS 3HaHUM, (OpMUpOBAaHHS YMEHMM U HAaBBIKOB,
IPUMEHEHUS UX B MPAKTUUYECKOH eATeIbHOCTH U TOBCEAHEBHOM KU3HU

Omnucanue Kax0il pabOThI BKJIIOUAET B ¢€0s1: 11€J1b, KOHTPOJIbHBIE BONPOCHI U
3aJJaHUs JJIs BBIOJIHEHUS IPAKTUYECKOTO 3aHATHS.

KpuTtepuu oueHuBaHus MPAKTHYECKUX PadoT

Orenka «5» CTaBUTCA, €CITU BEPHO U paroHanbHo perneHo 90%-100%
MpeiaraéMbiX 3aIaHui, JOMYCTUM | HEOYeT, HEUCKAXKAIOIUA CYTH PELICHUS.

Onenka «4» craButcs npu 6e3omubounoM pemennn 0% mpeaiaraeMbix
3aJJaHUM.

Ouenka «3» cTaBUTCS, €CU BbIMoJHEeHO 70% mpeaiaraeMbiX 3aJaHui,
IONyCTUM | Hexgouer.

Ouenka «2» - pemieHo meHee 70% mpeasiaraeMbIX 3a1aHUH.



IMPAKTUYECKOE 3AHATHUE Nel
«Ceoticmea 0elicmeumeibHblx Yucei»

HEJIb PABOTbDI:
1. HOBTOpI/ITI) OCHOBHBIC IIOHATHS, CBA3aHHBIC C I[ef/'ICTBI/ITGJH)HI)IMI/I qucCJIaMHU.
2. KoppektupoBarb 3HaHMsA, YyMEHHS W HaBelku 10 Teme: «CBoiicTBa
I[ef/'ICTBI/ITeJII)HI)IX quceln.
3. OmpenenuTh YpOBEHb YCBOCHHUS 3HAHWH, OIICHUTH pE3yJibTaT JACATEIbHOCTU
00yJaronuxcs.

OBOPYJIOBAHMUE: nHCTpYKIIMOHHBIE KAPThI, TETPAAN JUIS IPAKTUYECKUX 3aHATHM.

MNOPAJOK BBIIIOJTHEHUSA PABOTHDI:
1. OtTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:

1) Kakue uucna Ha3piBaoT?

a) HaTypaJIbHbIMU; 0) uenbIMU;  B) pallIOHAJIbHBIMU;

T') UpPaLMOHAJIHBIMH; 1) IeCTBUTEIIbHBIMU?
2) Moxer nu:

a) pa3HOCTh OTPHUIATEIBHBIX YUCEI OBITH MOJIOKUTEITHHBIM YHCIIOM;

0) cymMMa UppaMOHAIBHBIX YUCeN ObITh PAlHOHAILHBIM YHCIIOM;

B) MPOM3BEICHUE UPPANMOHABHBIX YUCEN ObITh pallUOHATBLHBIM YHCIIOM?
3) B kxakoMm ciy4ae HECOKpaTUMYI OOBIKHOBEHHYIO JpOOb MOKHO TIPEICTaBUTh B BHUIE
KOHEYHOU JECSITUIHON IPOOH, a B KAKOM CITydae Heb3si?
4) Kak cpaBHHMBAIOT JCHCTBUTEILHBIC YHCTIA.

a) C TIOMOII[BI0 KOOPJAMHATHON MPSMOiA;

0) 1Mo WX NECATUYHOM 3arnCh?
5) BepHo 51, 94TO Ka)XJI0W TOYKE KOOPAWHATHOW OCH COOTBETCTBYET JCUCTBUTEIHHOE YHCIO U
KaXJ0MY JIEUCTBUTEILHOMY YHCIY COOTBETCTBYET TOUKA KOOPAMHATHOM OCU?
6) B xakom ciiydae roBOpST, YTO 3agaHa MPSMOYroJibHas cucTeMa koopauHat? Yro Takoe
abcuucca TOYKU; OpIMHATa TOUKH?
7) Kak 0603Ha4ar0T MHOKECTBA!
a) HATypaJIbHBIX YHCEIT; 0) LEJbIX YnCe;
B) PallMOHAJIbHBIX YHCET; 1) NIEHCTBUTENIbHBIX YU CEN?
BbInoaHUTH 321aHUS IPAKTHYECKOH PadoThI.
3. Odopmuts oTyeT 0 padore.

N

BAPUAHTBI IPAKTUUYECKOM PABOTHI

Bapuant 1

1. 3amnumure KOHEYHBIE necaTHYHbIe apodu 0,3; 1,6; 2,25 B BUIe OOBIKHOBEHHBIX JPOOCH.

2. 3anummTe 0OBIKHOBEHHBIC APOOH Z; g; g B BUJIE JICCATHYHBIX APOOCH (KOHEUHBIX WIIH
OECKOHEYHBIX).

3. 3anummure NepuoaUYecKylo AeCATUYHYIO IPOOh B BUAE OOBIKHOBEHHOM:

a) 0,(4); 0) 2,(17); B) 0,2(54).

4. Haiinute Bce [EHCTBUTENbHBIE YHCIA X, Ui KaKIOTO U3 KOTOPBIX CIPaBEIUBO
PaBEHCTBO: a)|lx — 3| =1; 6) |2x + 5| = 3.

5. Ilycts mHO)ecTBa A, B u C — yncnoBsie mpomexxyTku, npudem A = [-5; 1], B=[0; §], C
=[2; 10]. Haitnure a) A U B; 6)BNC; B)ANC.

6. Brryucnure:



(0,24—Ej -0,5+3,75:35.
15

7x—2x*-3
7. Coxparure ApoOb: %
2x° —x
(xl X, )2 2
8. Bprumcnmre: ~——=— | rJe X1 ¥ X2 — KOPHH ypaBHEHUs 2x~ + 6x + 4 = 0.
X1%,
Bapuanrt 2
1. 3amnumurte KOHEUHBIE NecaTuuHbie aApodu 0,7; 1,4; 2,75 B BUie 0OBIKHOBEHHBIX APOOCH.
1 7 5
2. 3anummuTe 0OBIKHOBEHHBIE IPOOH 2 ) 3 B BHIE NECATHIHBIX npoOeit (KOHEYHBIX WU
OECKOHEYHBIX).
3. 3anummTe NepruoIMIecKyo IECITUIHYIO APOOh B BHJIE OOBIKHOBEHHOM:
a) 0,(5); 0) 2,(13); B) 0,4(45).
4. HaiimuTte Bce IEHCTBUTENBHBIE YHCIA X, JUISI KaXJOro M3 KOTOPBIX CIPaBEIIUBO
PaBEHCTBO: a) |lx — 1| = 3; 6) |2x + 3| = 5.
5. Ilycte mHOXecTBa A, B u C — yncioBbIie MPOMEKYTKH, ipudeM A = (- 8; - 2),
B=(-3;4),C=(0;5). Haiinute a) A U B; 6) BNC; B) AN
C.
6. Beruncnmure:
(§+0,25—Ej - 3,2+ 9 : 10.
5 8 2
7x—2x*-3
7. Coxparure ApoOb: %
X —x
(xl X, )2 2
8. Bprumcnure: ~——=—, r7e X1 ¥ X2 — KOPHU ypaBHEHHS X~ + 6x +4 = 0.
X1 X
MNPAKTUYECKOE 3AHATHE Ne2
«Metox MaTeMaTHYECKON MHIYKIUID)
HEJIb PABOTbBI:

I.HOBTOpI/ITb OCHOBHBIC YTBCPIKACHUS, CBA3AHHBIC C IIPUHITUIIOM MaTeMaTH4eCcKO HWHAYKIIUH.
2.KOpp€KTHpOB&Tb 3HaHUs, YMCHHUA U HABBIKU 110 TCMC: «Metog MaTeMaTH4ecKoi HUHIAYKIIUN).
3.0Hp€,Z[GJII/ITB YPOBCHBb YCBOCHUSA 3HaHI/II7I, OLCHUTD PE3YJIbTAT ACATCIBbHOCTU 06yqa101unxc>1.

OBOPYJIOBAHMUE: nHCTpYKIIMOHHBIE KapThl, TETPAAH IJIs IPAKTUUECKUX 3aHITHI.

MHOPAAOK BBIITOJIHEHUSA PABOTBI:

1.0TBeTHTH HA KOHTPOJIbHbIE BONPOCHI:

1) B uém BbIpakacTCs MPUHITUI MATEMATHICCKOW WHITYKIIUHN ?

2) UYto 3HAYUT J0Ka3aTh METOJIOM MAaTEMaTUYCCKON HHIYKIHH?

2.BBINOJHHTD 321aHASI IPAKTHYECKOH padoThl.



3.0¢opmuTh 0TUYET 0 padoTe.

BAPUAHTBI IPAKTUYECKOM PABOTBHI
Bapuant 1
1. Jlokaxure, 9TO JyIs JIFOOOTO HATYPAIBLHOTO YUCIA N CIIPaBEUIMBO PABEHCTBO
n(n® +6n +11)

a) 23434+ ... +(n+1)(n+2)= ;

1 1 1 n
0) —+—+... =
2:3 34 (n+)(n+2) 2n+4
2. lokaxwute Gpopmyiry N-ro uieHa apudpmMeTndeckoi nporpeccun  an=ai+(n-1)d mertomzom
MaTeMaTHYeCKOW WHIYKI[HH.

Bapuanrt 2
1. Jlokaxure, 9TO JyIst IFOOOTO HATYPATIBLHOTO YKCIIA N CIIPABEJIUBO PABEHCTBO

n(4n® +9n + 5)
5 :
6) i + i+ . 1 = n
2:4 4.6 2n(2n+2) 4n+4
2. Jloxaxwure GopMyiny N-To 4IeHa FreoMeTPHUECKOH Tporpeccur an=ai-q"* meTogom
MaTeMaTH4eCKON MHIYKIHH.

a) 1-3+2-5+ ... +n(2n+1)=

INNPAKTHYECKOE 3AHSTUE Ne3
«Pewenue xombunamopuuix 3aoau.»
HEJIb PABOTBI:
1. TloBTOPUTH OCHOBHBIC 3JIEMEHTHI KOMOMHATOPHUKH: MEPECTAHOBKH, pa3MEICHHS,
COYETaHHS.
2. KoppektupoBaTh 3HaHHS, yMEHHS W HaBbIKM 10 Teme: «PerieHue
KOMOWHATOPHBIX 3a/1a4.»
3. OmpenenuTh YpOBEHb YCBOCHHS 3HAHWM, OIICHUTH pPE3yIbTaT JEATEIbHOCTU
oOyJaromuxcs.

OBOPYJOBAHMUE: uHCTpYKIIMOHHBIE KAPThI, TETPAAU JUISl HPAKTUUECKUX 3aHATUM.

MHOPAAOK BBIIIOJIHEHU S PABOTBI:
1.  OTBeTHUTH HA KOHTPOJIbHbIE BONPOCHI:
1) Yto Ha3bIBAIOT EPECTAHOBKON U3 N 3JIEMEHTOB?
2) YUto Ha3bIBAIOT pa3MELICHHEM M3 N AIEMEHTOB X/, X2, X3,..., Xn 10 K?
3) Uto Ha3bIBAIOT COYETAHUEM M3 JAHHBIX N AIEMEHTOB 10 K?
2.  BbINOJIHMTH 3a]aHUSA NPAKTHYECKOl padoThI.
3. Od¢opmurs otuyer o padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1
1. Ckonpkum#u Crioco0amMu MOKHO PAcCTaBUThH 7 KHHT Ha MOJKE?



2. CKOJBKO pa3iMYHbIX YETHIPEX3HAUYHBIX YHCEJI MOXKHO 3alucaTh ¢ MomoIbo uudp 1, 2,
3,4, 5 (6e3 moBTOpeHwUs)?

3.  CKoJbKUMH criocobamMu u3 25 4eJI0BEK MOKHO BBIOPATh TpeX ACKYPHBIX?

4. CKOIBKMMH CIIOCOOAMH M3 YETHIPEX MAJbYMKOB M IISITH JI€BOYEK MOXKHO BHIOpATh
JEKYPHBIX — TPU MaJIbUMKa U IBE JIEBOYKH?

5. JlokaXuTe paBeHCTBO C*+ 2C3 + C3 = 2C3%,.

Bapuanr 2
1. Iectp apy3eil Kynmuiau wecTb OuaeToB B KWHO. CKOJBKMMH CHOCOOAMH OHHM MOTYT

3aHATh CBOU IIECTh MECT B KHHO3aJIe?
2. CKOJIBKO Pa3IMYHBIX TPEX3HAYHBIX YHCEN MOYKHO 3aIHMCaTh ¢ TIOMOIIbI0 mudp 2, 3, 4, 5,
6 (6e3 moBTOpEeHUS)?
3.  Ckoapkumu criocobamu u3 24 4eI0BeK MOKHO BBIOPATh TpeX ACKYPHBIX?
4. CKOJBKMMH CIOCOOAMHU M3 YETHIPEX MAJIBUMKOB W TISITH JEBOYEK MOXKHO BHIOPATH
NEXYPHBIX — JIBA MAIBUYUKA U TPU JIEBOYKU?

5. JlokaXuTe paBeHCTBO Ci, +2C3, +C8, =C8,.

INPAKTUYECKOE 3AHSTHUE Ne 4

«PanuoHa/IbHbIC BHIPAKEHM SI»
HEJIb PABOTbDI:
1. [ToBTOPUTH CITOCOOBI TPEOOPA30BAHUS PAITMOHATBHBIX BBIPAKECHUN.
2. KoppektupoBaTh 3HaHMsI, yMEHUS U HABBIKHU 10 TeMe: « PalinoHanbHble BHIpaKEHUS ».
3. OmnpenenuTs YpOBEHb YCBOEHHS 3HAHUM, OLEHUTh PE3YJbTaT JAESITEIbHOCTU
00yJaronuxcs.

OBOPYJOBAHME: uHCTpYKIMOHHBIE KAPTHI, TETPAAM I NPAKTUYECKUX 3aHITUH.
MNOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJbHbIE BONPOCHI:
1) Yro HaszsiBaeTcs ogHOWwIeHOM? UTO Ha3pIBAE€TCS MHOTOUYIEHOM?
2) Tlpusenute HOpMYIIbI COKPAIICHHOTO YMHOKEHHSI.
3) Yro Ha3bIBaeTcs anrebpandeckoil 1poopro?
4) TlepeuncnuTte npaBuiia BEIYUCICHUS aareOpandecKux apooei.
5) Yto Ha3bIBAIOT PAIMOHATIBHBIM BBIPAKECHUEM ?
6) JlaiiTe ompesereHne CHMMETPUYECKOTO MHOTOUJICHA.
2. BBINOJHUTD 32JaHUS NPAKTHYECKON padoThI.

3. Odopmutsb oTyer 0 padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapmuanr 1
1. YnpocTure BbIpaKeHUs:

) x2 —2xy 1
x-2y)® = 2y—x

0
+ ~
1-0



2. Coxparture ajredpanyeckyro 1poodb

x*+27x
x2+3x
3. SBasieTcsi M CHMMeTPHYECKHM MHorowien: 5a’+5b?-3a-3b% +4ab

Bapuanr 2

1. YnpocTture BbIpaKeHUsI:

0 0 2 2

a)— T <A 0) (3p+q3) + 5

0+2 0-2 p°—q a-p
2.CoxparuTe aredpanydecKyio apoonb

x3-8
x2+2x+4

3. SIBasieTcs I CUMMeTpPHYeCKHM MHorowaen: 2a’+3b?-4a%-5b° +6ab

MHNPAKTUYECKOE 3AHSATHE Ne 5
«PanuoHaJbHbIE YPABHECHUS »

HEJIb PABOTbBI:
1. TloBTOpUTH CTIOCOOBI pElICHUS PAllHOHAIBHBIX YPAaBHEHUH.

2. KoppektupoBarh 3HaHUWS, yMEHHS W HaBBIKM TI0 TeMe: « ParoHanbHbIC
YpaBHEHUS ».

3. Omnpenenuth ypOBEHb YCBOCHUS 3HAHMM, OILICHUTh pE3yJIbTAT AESITEIbHOCTH
00ydJaronuxcs.
OBOPYJOBAHME: uHCTpYKIIMOHHBIE KAPThI, TETPAAU JIs MPAKTUUECKUX 3aHITHH.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTHTH HA KOHTPOJIbHbIE BONPOCHI:

1) Kakoe ypaBHEHHE HA3bIBAIOT PAI[HOHATIBHBIM YPABHCHUEM C HEU3BECTHBIM X?
2) Yto Ha3bIBAIOT KOPHEM YPABHEHHUSI C HEU3BECTHBIM X7

3) Yto 3HAYHUT PEUINTH ypaBHEHHE?

4) Kak permraroT pacnaiaroiuecs ypaBHeHus?

A
5) Kak permarotr ypaBHEHHsI BUIa % =0, rue A(x) u B(x) — MHOTO4YJICHBI OTHOCHTEIBHO X?
X

2. BbINoJHUTH 3a1aHNSI MPAKTHYECKO padOoThI.
3. Od¢opmuts oT4eT 0 padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuant 1
1. Pemnre ypaBHeHue:

2
X“ =9 2 X
a)ﬁ = 0; 0) + = 1;
X°+2x4+9 x—1 X—2
x2 15 X
B) i > —
X—2 X“+xX—6 X+3




Bapuanr 2
1. Pemuure ypaBHeHue:

2
X“—16 4 X
)3 = 0: 6) + = 1.
X°>+3x4+16 X—2 X—4
x2 45 X

B) — + = X
x—3 x2-x—6 x+2

MHNPAKTUYECKOE 3AHSTHE Ne 6
«MeTox HHTEPBAJIOB PEeLICHUSI HEPABEHCTB »

HEJIb PABOTbDI:
1. TloBTOpUTH CIOCOOBI pelIeHNs pallMOHAIbHBIX HEPABEHCTB.

2. KoppektupoBaTh 3HaHHWs, YMEHHS W HABBIKH 1O TeMe: «MeToJl MHTEPBAIOB pEIICHUS
HEPABEHCTBY.

3. OmnpenenuTs ypOBEHb YCBOCHUS 3HAHUW, OLEHUTH PE3yJIbTaT JAEATEIbHOCTH
00yJaronuxcs.

OBOPYJOBAHME: uHCTpYKIIMOHHBIE KapPThI, TETPAAU JIs MPAKTUUECKUX 3aHITHH.

MHOPAAOK BBIITIOJIHEHUS PABOTbI:
1.0TBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:
1) B uem 3aKiIi09aeTcss METOI HHTEPBAJIOB PEIICHHS HEPABEHCTB?
2) Kakoro Bua HepaBEHCTBA PEIIAIOT 3TH METOI0M?
3) Kakoe HepaBeHCTBO Ha3bIBAIOT PAIMOHAIBHBIM HEPABEHCTBOM C HEU3BECTHBIM X7

4) Kak pemiarot HeCTporiue HepaBeHCTBa?

2.BbINOJIHUTD 3aIaHUS IPAKTUYECKOIl padoThbl.
3.0¢opmurs oTuer o0 padore.

BAPUAHTBI IPAKTUUYECKOM PABOTHI

Bapuant 1
1. PemmTte HEpaBeHCTBA:

2x—1 X 3 13
a) > 1. 6) — + — <0
x+3 xX+3 x—1 xX“+2x—3
Bapuanr 2
1. Pemute HepaBeHCTBa:

2x+1 X 5 24
<1 6) + <

+ <
x—3 x—4 x—-1 x%2-5x+4

a)



INPAKTUYECKOE 3AHATHE Ne 7
«PelieHne cuCTEM PAMOHAJIBHBIX YPABHECHUI»

IEJIb PABOTHI:
1. TloBTOpPUTH CIIOCOOBI pEIICHHSI PAIIMOHATIBLHBIX YPABHEHUH M CUCTEM ypaBHEHUH.

2. KoppextupoBaTh 3HaHUS, YMEHHsS W HaBbIKH 10 Teme: «Pemenme cucrem

palMOHAIBHBIX YPABHEHHM ».

3. Ompenenuth ypOBEHb YCBOCHHMS 3HAHUM, OLIEHUTH pE3yJabTaT JEsATEIbHOCTH
00yJaronuxcs.
OBOPYJIOBAHMUE: nHCTpYKIIMOHHBIE KAPTHI, TETPAIH JUIS IPAKTUYECKUX 3aHATHM.
HOPAIOK BBIIIOJTHEHUSA PABOTDI:
1.0TBeTUTH HAa KOHTPOJIbHBbIE BONIPOCHI:
1)Kakoe ypaBHEHHE HA3bIBAIOT PAIlHOHATHHBIM YPaBHEHUEM C HEM3BECTHBIM X7
2)Uto Ha3BIBAIOT KOPHEM YpaBHEHUSI C HEM3BECTHBIM X?
3)YTo 3HAUUT PELIUTh CUCTEMY PAllIOHATIbHBIX YPAaBHEHUN?
4)Kax pemaroT CUCTeMbI palliOHAIBHBIX YPaBHEHH?
2.BBINOJHUTH 3a1aHUA IPAKTHYECKOH PadoThI.
3. Odopmuts oT4eT 0 padore.

BAPUAHTBI IPAKTUUYECKOM PABOTHI

Bapuanr 1
1. PemnTe cucTeMy ypaBHEHUIi:

{x__1+3’__1 =-23
a)

y+1 x+1 ;
x+y=1
6 {yz —3xy=-2
x%+5xy =11"

Bapuant 2

1. Pemure cucTeMy ypaBHEeHHIA:

x—1 y—1 1
— + — T —
a) y+2  x+2 4,

x+y=2
{xz —7xy =18
y? + 5xy = —9”

INNPAKTUYECKOE 3AHATHE Ne 8
«PemieHue panMOHAILHBIX HEPABEHCTB»

HEJIb PABOTDI:
1.IToBTOpUTE CIOCOOBI PEIIEHUSI CUCTEM PALMIOHATBHBIX HEPABEHCTB .

2.KOppCKTI/IpOBaTL 3HaHUA, YMCHHA U HABBIKM II0 TCMC: «Pemienue palroOHAJIBHBIX
HCPAaBCHCTB».

3. OHpC,Z[CJ'II/ITB YPOBCHBb YCBOCHUA 3HaHI/II71, OLCHUTDH PE3YJIbTAT ACATCIBHOCTU 06yqa101u1/1xc;{.



OBOPYJIOBAHMUE: uHCTPYKIIMOHHBIE KapThl, TETPAIU JUISl IPAKTUYECKUX 3aHATHI.

MHOPAAOK BBIIIOJIHEHUSA PABOTDI:
1.0TBeTHTH HA KOHTPOJIbHBbIE BONIPOCHI:
1) B uem 3akitogaercs METO/1 MHTEPBAJIOB PELIECHNUS HEPABEHCTB?
2)Kakoe HepaBEHCTBO HA3bIBAIOT PAllMOHAIHLHBIM HEPABEHCTBOM C HEM3BECTHBIM X?
3)Uro 3HAUUT PELINTh CUCTEMY PALlMOHAJILHBIX HEPABEHCTB
4)Kax pemaroT CUCTEMbI palllOHAIbHBIX HEPABEHCTB?
2.BbINOJHUTD 32JaHHUSA NIPAKTHYECKOil padoThl.
3.0¢opmurs oTueT 0 padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuant 1

1. Pemure cucteMy HEPaBEHCTB:
x2—x—-12<0 x> +x-220 x| < 2

a){ 2 ; 0) x+2 ; B){ 2 o .
x?2—4x+32=0 =0 X" —=x—-620

Bapuant

1. Pemure cucreMy HEpaBEHCTB:
x2+x—-2>0 x?+2x—320 |x| = 4

a){ 2 ; 0) x+3 ; B { 9 o .
x—x—12<0 =0 x“—x—12<0

IHNPAKTUYECKOE 3AHSTHUE Ne 9
«CBOMCTBAa KOPHeil cTeneHu N»

HEJIb PABOTbI:

1. [ToBTOpUTH ONpeeneHe KOPHS CTENEHH N U €ro CBOMCTBA; 3aKPENUTh HABBIK MCIOJIB30BaHUS
CBOMCTB KOpHS CTETIEHU N Mpu IpeoOpa30BaHUM BHIPAKEHUHN, COEPKAIINX KOPHHU.

2. KoppextupoBaTh 3HaHUS, YMEHHS 1 HaBBIKU 10 TeMe: «CBOICTBa KOPHEH cTereHu N».

3. OmnpenenuTh ypoBEeHb YCBOCHUS 3HAHUH, OLIEHUTH PE3yNbTaT ACATEeIbHOCTH 00YyJaIOLIUXCA.

OBOPYJOBAHMUE: uHCTpYKIIMOHHBIE KAPThI, TETPAAU ISl IPAKTUYECKUX 3aHATHUM.
HOPAJOK BBIIIOJIHEHUSA PABOTHDI:

1.  OTBeTUTH HAa KOHTPOJIbHbIE BONPOCHI:

1) MaiiTe onpeaenaeHrne KOpHs CTENEHH N.
2) ChopmynupyiiTe cBOiicTBa KOpHEW CTENEHH N.
2.  BbINOJIHMTH 3a]aHUSA NPAKTHYECKOl padoThI.

3. Od¢opmurs oTyer 0 padore.



BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.
1. Beraucaure:

05 +V=6% 6) 4+ BT, ©) VZ-VE iz a2 - V6)(4+2V6 + V36)

2.Y1upoctuTe BbIpaKeHHE:

V3HV2 | 32 3
a) Va8++32° )9—33\/§+3\/ﬁ V5

3.BeiHucuTe MHOKHUTEIIb H3-T101 3HaKa KOPH:

a)3/24; 6) V3a% ecma>0; B) V5x% ecomx <0

4.BHecuTe MHOXKUTENb 10| 3HAK KOPHS:

a) 23/5; 6)b¥6,ectub>0; B)yY2 ecmmy <O0.

Bapuanr 2.
1. Beruuciaure:

a4 +3-27; 6) 3+V16; ) V4-V16; rﬁf; (V7 +3)(V49 - 3V7 +9)

2.Y1upocTuTe BEIpaKECHUE:
V5—/3 61 3
a) . 6 —a=——=+133
V45-+/27 16—4%/3+3/9
3.BBIHHCUTE MHOXHUTEIb U3-TI0]] 3HaKa KOPHSI:

a)3/32; 6) V8b% ecimb>0; B) 3/2y* ecmx<O0

4.BHecuTe MHOKHUTENb MO 3HAK KOPHS:
a) 33/3; 6)ail2,ecmma>0; B)xV5, ecinx <O.

INPAKTUYECKOE 3AHSTHE Ne 10
«IIpeoOpa3oBaHue BbIPpasKeHUI, COMEPKAIUX KOPHID)

HEJIb PABOTbI:

1. [ToBTOpUTH ONpeeneHre KOPHS CTENEHH N U €ro CBOMCTBA; 3aKPEMUTh HABBIK MCIOJIB30BaHUS
CBOMCTB KOpHS CTEIIEHU N Mpu IpeoOpa30BaHUM BHIPAKEHUHN, COEPKAIINX KOPHHU.

2. KoppexkTupoBaTh 3HaHUS, YMEHUS W HaBblku 1o TeMme: «lIpeoOpa3oBaHue BBIpaKEHUH,
COJIepKalIUX KOPHI.

3. OmnpenenuTh ypoBEeHb YCBOCHUS 3HAHUH, OLIEHUTH Pe3yNbTaT ACATEeIbHOCTH 00YyJaIOLIUXCA.

OBOPYJOBAHMUE: uHCTpYKLIMOHHBIE KAPThI, TETPAAU ISl IPAKTUUECKUX 3aHATHUM.

MHOPAAOK BBIITOJIHEHUSA PABOTDI:
4.  OTBeTHUTH HA KOHTPOJIbHbIE BONPOCHI:

1) MaiiTe onpeaeneHrne KOpHs CTENEHH N.
2) ChopmynupyiiTe cBOiicTBa KOpHEW CTENEHH N.
5.  BbINOJIHMTH 3a1aHUA NPAKTHYECKON padoThI.

6. Odopmurs oTuyer 0 padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.
1. Beruucnure:



) ¥=3-39 + (=% 6) V5 —v26 - 5 + V26.

. MI36aBbTECh OT MPPAIIMOHATIBHOCTH B 3HAMEHATENE APOOH:

3 4
e 0%

. YIIPOCTHTE BBIPA)KCHHUE:

a) v Va+"Va3: 6) 6aVa>:(3Va).
. YopocTuTe BeIpaKEHHE U HAWJUTE ero 3HaYCHUE TIpH a = 3.

\/(2+\/E)2 —8Va

BapuaHT 2.

. Bwraucnure: a) V8 -3/—4 + 6\/ (—3)¢; 0) i/6 ++/35 - i/6 —+/35.

. M30aBbTeCh OT MPpALMOHAIILHOCTH B 3HAMEHATEIE IPOOH:

5 1
)\/§+1'

5
3)575

. YIIPOCTHTE BBIPa)KECHHE:

2) Va? — YVa; 6) 2aVa*:(3Va?).

. Ympocrture BBIPAXKECHUE 3| HalauTe €ro 3HAYCHUE pu

JGa-1(+va) - 2(va-1)

a=o.



INPAKTUYECKOE 3AHATHE Ne 11

«CBOMCTBA CTENEHH ¢ PAIIMOHAJIbHBIM MOKA3aTeJIeM»
HEJIb PABOTDI:

1. HOBTOpI/ITB OMpCACICHUEC CTCIICHU C PAlMOHAJIBHBIM II0Ka3aTCJICM B, 3aKpCIUTh HABBIK

UCIIOJIb30BAHUSI CBOMCTB CTENEHU C pALMOHAIBHBIM IIOKa3aTejleM IpU HIpeoOpa3oBaHUU
BBIPAXKEHUH, COJIEPKAILNX KOPHH.
2. KoppekTupoBaTh 3HaHUS, yMEHUS M HaBBIKU 1O TeMe: «CBOMCTBA CTENEHHU C pallOHAIEHBIM
IIOKAa3aTeIeM».
3. Onpenenutb ypoBEHb YCBOEHUS 3HaHUH, OLIEHUTb PE3yJIbTaT AEATEIbHOCTH 00YyYaOLUXCS.
OBOPYJIOBAHME: nHCTpYKIMOHHBIE KAPThI, TETPAIH JUIS IPAKTUYECKUX 3aHATHM.
HOPAIOK BBIIIOJTHEHUSA PABOTDI:

1. OTBeTHTH HA KOHTPOJIbHbIE BONIPOCHI:

1) UYro Ha3BIBAIOT CTEMEHBIO C PAI[HOHAIBHBIM ITOKa3aTeIeM P HOJIOXKUTENFHOTO YHcia a?

q

2) Mosxert 1 ObITh OTPUIIATEIBHBIM YHCIIOM CTEICHB C PAIMOHAILHBIM MTOKA3aTelIeM
MTOJIOKUTEIBHOTO Yncia’?

3) Ilo kakoMy mpaBUITy: @) YMHOXAFOT; 0) AT CTENEHH C PAIllMOHATBHBIM MMOKa3aTeieM
OJTHOTO H TOTO K€ MOJIOKUTEIHHOTO Yrciia’?

4) Tlo xakOMy IPaBHIIY BO3BOISAT B CTEIICHb C PAlMOHAIBHBIM [TOKa3aTEJIeM CTCIICHb
MOJIOKUTEIBHOrO Yncia’?

5) Uemy paBHa CTENEHb C PALIOHAIBHBIM OKa3aTelIeM:

a) MMPOU3BEACHUS TIOJIOKUTEIBHBIX YUCEIT;
0) 4aCTHOTO TOJIOKHUTEIBHBIX YHCEIT?
2. BbINOJIHHUTH 3aJaHHUSl PAKTHYECKOI padoThI.

3. OdopmuTh 0TUET O padoTe.

BAPUAHTBI MIPAKTUUYECKOM PABOTHI

Bapuanr 1.
1 1 3

1. 3anummuTe B BUAEC KOPHS: 22; 53; 34.
2. Yopocrtute, NpuMeHUB GOPMYIIbl COKPAIIEHHOTO YMHOKEHUS:

a) (m — n%)z + (m + n%)z ; 0) (m§ + Zn%)z — (m§ — Zn%)2

3. BeluncauTs (7% _ 3%)2 N (7% N 3%)2

xX=y
4. Coxparute pobb —1 7.
xX2—y2
Bapuanr 2.
1 1 2

1. anuinure B BUIE KOPHS: 32; 54; 43
2. Yrpocrture, IpuMeHHB (GOPMYIIbI COKPALIEHHOTO YMHOKEHHS:



o(mi4n) +(mion); o (mi—2m) - (mi+2m)

1 1,2 1 1,2
3. BBIYUCTUTH (62 + 22) + (62 — 22) .
xX=y
4. Coxparute 1podb —1 7.
xX2+y2

MNPAKTUYECKOE 3AHATHUE Ne 12
«Iloka3zarejqbHas pyHKIUSA »
HEJIb PABOTbDI:
1. [ToBTOPUTH OMpeneneHne nokazareabHol QYHKIMH, €€ CBOICTBA.
2. KoppexktupoBaTh 3HaHUS, yMEHMsI U HaBbIKU 10 TeMe: «[lokazarenpHas QyHKIUS ».
3. OmnpenenuTh ypoBEHb YCBOEHUS 3HaHUH, OLIEHUTh PE3yJIbTaT A€ATEIbHOCTH 00YyUYaOLUXCS.

OBOPYJIOBAHMUE: nHCTpYKIMOHHBIE KAPThI, TETPAIN JUIS IPAKTUUECKUX 3aHATHM.

HOPAIOK BBIIIOJTHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJbHbIE BONPOCHI:

1) ChopmymnupyiiTe onpeaeneHne moka3aTelIbHON (yHKITUH.

2) TlepeunciuTe cBoiicTBa GyHKIIE Y = a¥ ms: aga>0;, 00<ac<l.

3) Kakue cpoiicta GyHknun Y = @ ApisioTcs oOUMMM TS STUX JBYX CIydaes?
2. BbINOJHUTH 3aJaHUS IPAKTUYECKOI padoThl.
3. O¢popmuts oTyeT 0 padore.

BAPUAHTBI MIPAKTUUYECKOM PABOTHI

Bapuanr 1
1.CpaBnure:
a) 334 37
V2
1 1
0 (5) w3
2 2
B) 31° u 3%;
r0,3%3u1
2. Toctpoiite rpadux pyaxuun y = |2* — 1| u omummre ero cpoiicTsa.
Bapuanr 2

1. CpaBuure:

a) ¢ u 3,2%8;

3 T[
0 (G) vt
) 0,52 u 1;
15,757 u 1.

1 X
2. Tlocrpoiite rpaduk pynkuun y = |(E) — 2| Y ONIMULIUTE €r0 CBOMCTBA.



INPAKTUYECKOE 3AHATHE Ne 13

«CBoiicTBa Jiorapupmon»
HEJIb PABOTDI:
1. IToBTOpUTH OTpenenenue Jorapudma, ero CBOUCTBA.
2. KoppekTupoBath 3HaHHs, yMEHHs M HAaBBIKH 10 TeMe: «CBOICTBA TOTaprMOB».
3. Onpenenutb ypoBEHb YCBOEHUS 3HaHUH, OLIEHUTb PE3yJIbTaT AEATEIbHOCTH 00yUYaOLUXCS.

OBOPYJIOBAHME: nHCTpYKIIMOHHBIE KAPThI, TETPAAH JUIS MPAKTUYECKUX 3aHITUH.

HOPAJOK BBIIIOJTHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:

1) Uro Ha3bIiBatOT JIorapudMoM MosioKuTeIpHOTO uncia b no ocaoBanuto a (a > 0, a # 1).
2) CymecTByeT Jiu Jorapudm HyJs; OTPULIATEIBHOTO Yncia?
3) Copmynupyiite cBOHCTBA JIOTApU(MOB MOJIOKUTENBHBIX YHCET.
2. BbINOJIHUTH 32/1aHUSI IPAKTHYECKOH PadoThI.
3. Odopmuts otuer o padore.
BAPUAHTBI TIPAKTUYECKOM PABOTHI

Bapuanr 1.
1.  IIpumenuB cBoiicTBa Jorapu(MoB, peoOpa3yiTe BbIpaKeHHE:

a)log,(M -N),rpeM > 0,N > 0;
6)log, M* ,rne M > 0,a € R.

2. Beruucnure:

a)log, 8 6)logo—— 8) [g10000;
r)logy, 5; mloggg 1; e) In 2004,
3. Beruncaure:
a) 10g12 48 + 10g12 3 ; 6) 10g11 484 — 10g11 4,
B) logz 125 ; r) 2510g5(2—\/§) + 9log3(\/§+2).
log; 5
Bapuant 2.

1. TIlpumenuB cBoiicTBa JorapudmoB, mpeodpaszyiiTe BEIpaKeHUE:
M
a)log, (N),me M>0N >0;

6) log,a M*,rieM > 0, € R,a # 0.
2. Beruncnure:

a)logs 27 ; 6)log, 7 8)1g0,001;
r)loggs2; mloggg 1; e) In e2905,
3. Beruncaure:
a) loglz 16 + 10g12 9, 6) 10g11 363 — 10g11 3 ;
B) lfoggs 644; r) 16084(5-V5) 4 4log: (V5+5)
5

INPAKTUYECKOE 3AHATHE Ne 14
«Jlocapugmuuecxasn gpynxyus »
HEJIb PABOTHI:
1. IToBTOPUTH ONpeeneHne JorapupmMuyeckoil GyHKIIMH, €€ CBOUCTBA.
2. KoppekTupoBath 3HaHUs, yMEHHs U HaBBIKM 1O Teme: «Jlorapudmudeckas GyHKIUN.



3. OnpenenuTb ypoBEHb YCBOEHUS 3HAHUMN, OLIEHUTh PE3YJIbTaT ACATEIbHOCTH 00yUYaOIUXCS.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH JJIs IPAKTUYECKUX 3aHATHH.

MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:

1) Chopmynupyiite onpeaenenue aorapupMuyeckor GyHKIUH.

2) [lepeuncnure cBoiicTBa pynkuun y=log X mis:a)a > 1; 0)0<a<l.
3) Kakwue cpoiictBa (yHkimu y= l0g 4 X SBIAIOTCA OONIMMH JUISI 3THUX ABYX
ciay4daeB?

2. BbINOJHUTH 3a]aHUsI MPAKTHYECKOIi PadoThI.
3. Odopmuts otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTBI

Bapuanr 1

1. CpaBHure
log25ulog.7 log 75u logs6
log: 5 ulog:7 log 57u log 47

2 3
log.5u log3% log 04 9 u log o4 8
log%% u log%% log 23 u log 34

2. IlocrtpoiiTe rpaduxk GpyHKIHUH :

y=1log 2 | x|
3. B oaHoii cucteMe KOOPAMHAT MOCTPOiiTe rpaguKk PyHKIUN
y=logsx ny=log:x
Bapuanr 2

1. CpaBHuTe

logs8u log a3 log 310 u log 415
log3:6u log46 loge7u logs7
log o571 logos9 log 035 u logos7
logz2wu loga3 log36wu loga7
2. llocTpoiiTe rpadpuk pyHKIMH :
y= | log 2 XT

3. B onHoIi cucTeMe KOOPAMHAT NMOCTPoOiiTe rpadpuK PyHKUMU:
y=1logs u y=logix
1

INPAKTHYECKOE 3AHATHE Ne 15
«lIpocmeriwiue noxazamenvHvle YPaAGHEHU»
HEJIb PABOTBI:
1. TloBTOpUTE OmpeneneHNe MPOCTEUIIEr0 NMOKAa3aTEIbHOTO ypaBHEHUS, BHIbl ypaBHEHUN M
CocoObl UX PELICHHUS.
2. KoppexktupoBaTh 3HaHMs, yMEHUs W HaBblkM 1o TeMe: «lIpocreiimme moka3arenbHbIE
YPaBHEHUS».
3. OnpenenuTs ypoBEHb YCBOCHUS 3HAHUM, OLIEHUTD PE3YJIbTaT AEATEIbHOCTH O0yJIarOIUXCS.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IS IPAKTUUECKUX 3aHITHH.
MHOPAAOK BBIITIOJIHEHUSA PABOTBI:
1.0TBeTHTH HA KOHTPOJILHBbIE BONIPOCHI:



1) Kakoe ypaBHEHHE HA3bIBAIOT MPOCTEHIIINM ITOKA3aTEIbHBIM YPAaBHCHUCM ?
2) CxonbKo KopHeii umeet ypauenne a* = b,a > 0,a # 1,ecmu:a) b < 0;6) b >
0?

3) Yemy paBeH kopenb ypaHenns a¥ = b,ecan a > 0,a # 1,b > 0?
2. BoIOJIHUTH 3a1aHUSA NPAKTHYECKOI padoThl.
3. Odopmurts otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTBI

Bapuanr 1
1. Pemute ypaBHEeHHUS:

1 X
0 (3) =9
6) 2>7=8;
B) 31 - 3 = 18;
r)32%=3 _g.3¥"2 =3
1) 55— 6-5%=3,8

Bapwuanr 2
1. Pemnre ypaBHEeHUS:

1 x
0(;) =8
6) 32x+1 = 271
B) 9% - Qv = 72;
r) 26x—1 —7- 23x—1 = 4.
) 4%-6-4%=2,5

INPAKTHYECKOE 3AHATHE Ne 16

«lIpocmeriwiue noxazamenvHvie HEPAGEHCMBA»
HEJIb PABOTDI:
1. IloBTOPUTH OmNpeneiIeHNnEe NMPOCTEUIIEro MOKA3aTeIbHOIO HEPAaBEHCTBA, BUJbl HEPABEHCTB U
CrocoObl UX PELICHHUS.
2. KoppektupoBaTh 3HaHMs, YMEHHsS M HaBbIKM 1O TeMme: « lIpocreiimme mnokasarenbHble
HEPABEHCTBA».
3. OnpenenuTs ypoBEHb YCBOCHMSI 3HAHUM, OLIEHUTD PE3YNIbTaT IEATEIbHOCTH 00YJaIOLINXCS.

OBOPYJOBAHMUE: uHCTpYKIIMOHHBIE KAPThI, TETPAAU ISl IPAKTUYECKUX 3aHATHUM.
MHOPAAOK BBIITIOJIHEHU S PABOTBI:
1.0TBeTHTH HA KOHTPOJILHBbIE BOIIPOCHI:
1. Kakoe HepaBeHCTBO Ha3bIBAIOT MPOCTEUIINM NOKA3aTEIbHBIM HEPABEHCTBOM?
2. UYro 03HayaeT pelnTh HEPaBeHCTBO?
2. BpInoJIHUTD 3aJaHUs IPAKTHYECKO# padoThI.
3. Odopmurs otuer o padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1



1. Pemnte HEpaBEHCTBO:

Q) (2% < 3;
0(2) =4

B) 4¥12 — 13- 4% > 12;
73-9%—10-3%+3 > 0.

Bapuanrt 2
1. Pemure HepaBEHCTBO:

a) (4)* < 8;
1 2X+5
0) (E) <9
B) 6 — 33 6%2 > 18;
r)16x—2'4x+1 > (.

MNPAKTUYECKOE 3AHSITHUE Ne 17

«lIpocmertiwiue nocapugmuyeckue ypasHeHus»
HEJIb PABOTbDI:
1. I[ToBTOPUTH OMpeeIeHHe MPOCTEUIIIEro JIOTapu(MHUIECKOTO YPAaBHEHHS ; BUIBl YPABHCHUN H
CIOCOOBI X PEIICHHS.
2. KoppektupoBath 3HaHUs, yMEHHs M HaBBIKU 110 Teme: «IIpocTeitmme morapudmudeckue
YpaBHEHUSD»
3. OmnpenenuTh ypoBEHb YCBOCHUS 3HAHUHN, OLIEHUTH PE3yJIbTaT ACATEIbHOCTH 00YyJaIOLUXCA.

OBOPYJOBAHME: uHCTpYKIIMOHHBIE KapThI, TETPAAU IJI1 IPAKTUUECKUX 3aHATHUMN.
MNOPAAOK BBIITIOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:

1) Kakoe ypaBHEeHHE Ha3bIBAIOT MPOCTEHIIIMM JIOTapU(PMUIECKUM ypaBHEHUEM ?
2) Cxonbko KopHel umeer ypasuenue log,x = b, ecima > 0,a # 1,b € R?
2. BbINOJIHUTH 3aJaHUS IPAKTHYECKO padoThl.

3. Odopmurs otuer o padore. _
BAPUAHTHBI HIPAKTUYECKOU PABOTbI

Bapuant 1
1. Pemnte ypaBHEHUS:
a)log,x = 3;

6) logi(3x + 1) = —2;

2
) log2x — 2logsx — 2 = 0;
r)logi(logs x) = —1.

3

1) log 2 (7x-4)=2+ log » 13

Bapuanr 2
1. Pemnte ypaBHeHUS:



a) logsx = 2;
6) logi(4x + 1) = —2;
3

) logéx — logsx = 2;

r) log, <log3 x) = 1.
1) log 3 (4-2x2) —log 32=2

MNPAKTUYECKOE 3AHSATHUE Ne 18

«Pewenue noxazamenvHvlx ypagueHut u HepageHcme
HEJIb PABOTBI:
1. TloBTOPUTH OmpezeneHnue MPOCTEHILIEro Moka3aTeIbHOrO0 YpaBHEHMs (HEpaBEHCTBA); BUIOB
ypaBHEHUN (HEPABEHCTB), CBOJAIIUXCS K MPOCTEHIIINM 3aMEHON HEM3BECTHOTO M CIIOCOOBI MX
peuieHusl.
2. KoppekTupoBarh 3HaHUS, YMEHUS M HABBIKU 1O Teme: «Perenne nmoka3areabHbIX YpaBHEHUN
Y HEPABEHCTBY.
3. OmnpenenuTh ypoBEHb YCBOEHHUS 3HAHUHN, OLIEHUTH Pe3yNIbTaT AeATEIbHOCTH 00YyYaIOIUXCS.

OBOPYJOBAHMUE: nuHCTpYKIMOHHBIE KAPTHI, TETPAAN JUIS IPAKTUUECKUX 3aHATHM.
HOPAIOK BBIIIOJTHEHUSA PABOTDI:
3. OTBeTHTb Ha KOHTPOJIbHbIE BONPOCHI:

1)Kakoe ypaBHEHHE Ha3bIBAIOT MPOCTEHIIINM TOKa3aTCIbHBIM YPaBHECHHEM?
2)CkombKo KopHeit mmeet ypaBHerne a* = b,a > 0,a # 1, ecrm:a) b < 0;6) b > 0?
3)Uemy paBen kopeHs ypaBHenus a* = b,ecau a > 0,a # 1,b > 0?

4) Kakoe HepaBEHCTBO HA3bIBAIOT MPOCTEHIITUM TIOKA3aTEeIbHBIM HEPAaBEHCTBOM?
5)Yro 03HaYaeT PEUINTh HEPABEHCTBO?

2. BbINOJIHUTH 3aJaHUS IPAKTUYECKOI padOThI.
3. O¢popmuTts oTyeT 0 padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1
1. Pemute ypaBHEHUS:

a) 35%2=27
6) 22x—7 - 8,
B)210X2—8x—23+25xz-4x-12 -3=0

r)25% + 4 -5% = 5.

2. Pemute HepaBeHCTBA:

a) 64% +7-8% -8 < 0;
1 2—X
0) (5) <125

Bapuanr 2
1. Peminte ypaBHeHUS:

a) 78x2=49
6) 321 = 27:
B)38x2-6x-13_34x2-3x-7_220



r)36¥ —5-6% = 6.
2. Pemnte HEepaBeHCTBA:

2) 645 — 4 - 8% + 4 > 0;
1 2—Xx ‘—
6))(;) > 92x-1



INPAKTUYECKOE 3AHATHE Ne 19

«Pewenue nocapugpmuueckux ypaguenuii u HepaseHcmey
HEJIb PABOTbDI:
1. [loBTOpHTH OMpeneneHne MPoCTEHIIEero Jorapu(MUIecKOro ypaBHEHUSI U HEPAaBEHCTBA, BUIbI
YpaBHEHUN U HEPABEHCTB U CIIOCOOBI UX PEILICHUS.
2. KoppekTtupoBaTh 3HaHWS, YMEHHS M HaBbIKH M0 Teme: «Pemenue norapudmMuyeckux
YPAaBHEHUI U HEPABEHCTBY.
3. OmnpenenuTb ypoBEHb YCBOEHUS 3HaHUH, OLIEHUTb PE3yJIbTaT AATEIbHOCTH 00YyUYaOLUXCS.

OBOPYJIOBAHME: nHCTpYKIIMOHHBIE KAPThI, TETPAAH JUI NIPAKTUYECKUX 3AHITUH.

HOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTUTH HAa KOHTPOJIbHbIE BONIPOCHI:
1) Kakoe ypaBHeHHE Ha3bIBaIOT MPOCTEUIINM JIOTapu(PMUIECKUM YpaBHEHUEM?

2) Cxonbko kopHel umeer ypasuenue log,x = b, ecima > 0,a # 1,b € R?
3) Kakue HepaBeHCTBa Ha3bIBAIOTCS MPOCTEHIIUMHE JIOTapU(MUIECKUMU HEPABEHCTBAMU ?
4) Kaxue pemenus nmeet Hepasencteo log,x > log,b (b > 0), ecau:

aya > 1; 00<a<1?
5) Kakue pemiennst umeer uepasenctso log,x < log,b (b > 0), ecnu:
aya > 1; 00<a<1?

2. BBINOJIHUTH 32/1aHUS IPAKTHYECKOH padoThI.
3. O¢popmuTtsb oTyer 0 padore.

BAPUAHTBI IPAKTUUYECKOM PABOTHI

Bapuan T 1

1. Pemute ypaBHEHHUS:

a) log,x = 3; 6)logi(3x +1) = —-2; ) log%x — 2logsx — 3 = 0;
r)logax+logsx=6 m)lg? xz- lgx—2=0

2. Pemute HepaBeHCTBa:

a)log,x > 2; 6) logo . (x +2) = —1;
B) logg s x + 2logysx —3 > 0;
Bapuant 2

1. Pemiute ypaBHEHMSL:

a) logzx = 2; 6)logi(4x + 1) = —2; B)logix — logsx = 2;

3
r)logzx-logsx+logsx=5 mlg?x-3lgx+2=0
2. Pemnte HepaBeHCTBA:

a)loggsx < 2; 6) log;(2x + 1) < 3;

B)loggsx + loggsx —2 > 0;



IpakTuyeckoe 3ansitue Ne 20
«Onpenenenne cuHyca, KOCUHYCa, TAHT€HCA M KOTaHIEHCa yIJia»

HEJIb PABOTbDI:
1. [ToBTOpUTH ONIpeAeacHuE SiN a,COS a, tg a, ctg a.
2. KoppektupoBath 3HaHHs, yMCHHUS U HaBBIKH 10 TeMe: «Omnpenenenue Sin a, cos a, tg a, ctg a
yria»
3. OmnpenenuTb ypoBEHb YCBOEHUS 3HaHUH, OLIEHUTb PE3yJIbTaT AATEIbHOCTH 00YyYaOLUXCA.
OBOPYJIOBAHME: uHCTpYKIMOHHBIE KAPThI, TETPAAN JUIS IPAKTUYECKUX 3aHATHMN.
HOPAAOK BBIIIOJIHEHUS PABOTDI:

1. OTBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:

1) Yro Ha3BIBAIOT: CHHYCOM YTJIa 0; KOCHHYCOM yrJia o?

2) Jlns Kakoro yriia o, CymecTByeT Sin a, CoS a?

3) EauHCTBEHHBIN WM HET IS JAHHOTO yria o: Sin a, COS a?

4) Kakwue 3HaKM UMEIOT CHHYC M KOCHHYC yIJIa 0, €CJTM TOYKa ¢THHUIHOM
OKPY>XHOCTH, COOTBETCTBYIOIIIAsl YTITy O, pacmoyioxkeHa: B | werBept; Bo 11
yerBepty; B |1l yerBeptu; B IV uerBepTu?

5) 3amummTe OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.

6) Ha3zoBure HanbobIlIeE ¥ HAUMEHBIIIEE 3HAYECHUS: a) SiN o 0) cos a.

7) 3anumiure 0CHOBHBIC (GOPMYJIBI A1t SiN o 1 COS aL.

8) Uro Ha3BIBAIOT: TAHIEHCOM YTJIa O; KOTAHICHCOM yTJIa o.?

9) Jlns kakuXx yriioB 0, HE CYIIeCTBYeT tg a, Ctg a?

10) Eciu utst yrota o cymiecTByer tQg o, TO ¢TMHCTBEHHBIMH JTi OH?

11) Eciu utst yrita o, cymiecTByer ctg o, To € TMHCTBEHHBIH JIH OH?

12) Kakue 3HaKM UMEIOT TAHTCHC U KOTAHT'€HC YIJIa 0, €CIIM TOYKA SAMHIUIHON
OKPY>XHOCTH, COOTBETCTBYIOIIIAs YTITy O, pacnoyiokeHa: B | yerBept; Bo 11
yetBepTH; B Il uetBepTH; B IV yerBepTH?

13) HazoBute ocHOBHbIE hopMyiibl s tg o aust Ctg o. JIJ1st Kakux yriioB o OHH
CIIpaBeJIUBbI?

2. BbINOJIHUTH 3aJaHUS IPAKTUYECKOI padoThI.
3. O¢popmuTts oTyeT 0 padore.

BAPUAHTBI IPAKTUUYECKOM PABOTHI

Bapuanr 1.
1. Ompenenure cuHyc, KOCUHYC, TAHT€HC OCTPOTO yria o MPsIMOYTOJILHOTO TPEYroJIbHUKA.
n a
m

2. Ha eauHMYHON OKPYKHOCTH OTMEYEHBI TOYKH, COOTBETCTBYIOIIUE YIiaMm o, B, Y U ©.
Ornpenenure 3HaY€HUS] CUHYCA U KOCUHYCA KaXJA0T0 U3 3TUX YTJIOB.

y




3. H3o00pa3ure Ha €MUHUIHON OKPY)KHOCTH TOYKH, COOTBETCTBYIOIIME BCEM TaKUM yIiIaMm
0, JUTSl KayKJI0r0 U3 KOTOPBIX CIIPABEIMBO PABEHCTBO:

: 1 . V2 V3
a)smazz; 6)51na=—7; B)cosa=7; r)
coso = —1.
3anuniuTe BCe TaKUE YIJIbI Ol
4)Beraucnure Sin a, tg a, ctg a, eciu
> <a<
cosa= ——,=<a<m
1372

S)HOKa)KI/ITe PaBE€HCTBO, I TEX A, AJIA KOTOPBIX oIlpeesieHa JieBad 4aCTb paBE€HCTBaA

(tg(za)—D(ctglat+5m—1) _ -1
(tg(a—4m)—D(ctg(—a)—1)
Bapuant 2.
1)Beraucnure COS a, tg a, Ctg a, eciaun
4 << 3
sina= ——-,t<a<—
5 2

Z)HOKa}KI/ITC PaBE€HCTBO, IJIA TEX O, IJIsI KOTOPBIX OIMMPECACIICHA JIEBAA YaCTh paBCHCTBA

(tgla+7m) + D(ctg(—a) +1) _1
(tg(—a) + D(ctg(—a)+1)

3)Onpez[eJmTe CHHYC, KOCUHYC, KOTAaHI'CHC OCTPOT'O yIjia O IIPAMOYTOJIbHOI'O TPCYroJbHUKA.

z

y

4) Ha eaMHUYHON OKPY)KHOCTH OTMEYEHBI TOYKH, COOTBETCTBYIOIIME yrjam o, B, Yy U Q.
Onpenenure 3Ha4€HUS] CUHYCA U KOCUHYCA KaXJA0T0 U3 3TUX YTJIOB.

Ay
S a

v




5.1300pa3ute Ha €IMHUYHON OKPY)>KHOCTH TOYKH, COOTBETCTBYIOIIIME BCEM TaKUM YTJIaM O,
JUTSL KQX0TO U3 KOTOPBIX CIIPABEIJIMBO PABEHCTBO:
: V3 : 1 V2
a)sina = —; 0)sina = —; B) COS O = ——; r)
cosa = 1.
3anuniuTe BCe TaKUE YIJIbI Ol

MMPAKTHYECKOE 3AHATUE Ne 21
«Apkcunyc. ApKKOCUHYC. ApKTaHI€HC. APKKOTAHT€HC»
HEJIb PABOTBI:
1. IToBTOpPHUTE ONpeaeneHre apKCuHyca, apKKOCHUHYCa, apKTaHI€HCa, apKKOTAaHIE€HCa.
2. KoppekTupoBaTh 3HaHUS, YMEHUS U HABBIKH 110 TeME: «APKCHUHYC. APKKOCUHYC. APKTaHT€HC.
ApPKKOTaHT€HC».
3. OnpenenuTs ypoBeHb YCBOCHMS 3HAHUM, OLIEHUTh PE3YJIbTAT IEATEIbHOCTH O0yJarOIUXCS.
OBOPYJOBAHME: uHCTpYKIIMOHHBIE KAPThI, TETPAAU IJIs1 MPAKTUYECKUX 3aHITHH.
HHOPAAOK BBIITOJIHEHU S PABOTDI:
1) OTBeTHTH HAa KOHTPOJIbHBIE BONPOCHI:

1) Uto Ha3bIBaIOT: apKCUHYCOM YTJIa 0l; apKKOCHHYCOM yriia o.?

2) Jlus Kakoro 4mcia o CYIIecTBYeT arcsin o, arccos o?

1) Yrto Ha3bIBAIOT: apKTAHICHCOM yTJIa 0l; apKKOTAHT€HCOM yIJia 0.7
2) Jlnst kakoro 4mciia o CyniecTByeT arctg o, arcctg o?

2. BbINOJIHUTH 3aJaHUS IPAKTUYECKOI padoThI.
3. O¢popmuTts oTyeT 0 padore. _
BAPUAHTHBI IPAKTUYECKOU PABOTbI

Bapuanr 1.
1. N300pa3uTe HA eTUHUYHOI OKPY:KHOCTH BCe TOUKH, COOTBETCTBYIOIIHE YIJIaM

1 . 1 1 . 1
o= arcsinz , p = arcsin(— 5), y = arcsin_ @ = arcsin(— 5)
2.Bpruncamnre:

a) sin (arcsin (—%)); 0) sin (arcsiné); B) arcsin (-%); r) arcsin (-%)

n) arctg1; e)arctgVv3; &) arcctgl; x) arcctg(- ‘/3—§)

3. Ynpocrture:

a)sin (arcsin %) ; 0) cos (arccos %) ;  B)sin(arcos §> ;1) cos(arcsin(— %)
4) Yupocture:



a) arcsin(sin %) 6) arccos(sin0,6m) B) arcsin(sin 3)

r) tg(arcctg%); 1) ctg(arctg(-%)); e) sin(arctg(-%)); €) cos(arcctg%)
Bapuanr 2.
1. I/I306pa3nTe Ha eIlI/IHI/I‘{HOﬁ OKPY/KHOCTH BCE€ TOYKH, COOTBETCTBYIOLIHNE YIJIaM
o =arcsin% , B = arcsin(— i), y = arcsini : ¢ = arcsin(— i)
2.Bpruucianre:

3
a) arcsinl 6) arcsin — > B) arccos 0 B) arcsin(— 5)

r) arctg(—1); n) arctg <— ?), e) arcctg1; &) arcctg (—V/3)

3.Ynpocrure
2 1 1 4
a) sin(arcsin §), 6) cos(arccos E) B) sin(arccos E) r) cos(arcsin(— E))

4. Yuopocrure:

a) arcsin(sin g) 6) arccos(sin0,7m) B) arccos(cos4)
r) arcsin(sin g) 1) arccos(sin 0,6m) e) arcsin(sin 3)

IMNPAKTHYECKOE 3AHATUE Ne 22
«IIpeobpazosanue vipadicenuti, npuMeHss popmyvl CyMMbl U PA3SHOCIU»

HEJIb PABOTbDI:

1. TIoBTOpUTH OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI: KOCHHYC Pa3HOCTU U KOCHHYC CYMMBbI
JBYX YIJIOB; (OPMYJbl JUIsl JAOMOJHUTENBHBIX YTJIOB; CUHYC CYMMBbI M CHHYC Pa3HOCTH JBYX
YIJI0B; CyMMa U pa3HOCTh CHHYCOB U KOCUHYCOB.

2. KoppektupoBaTh 3HaHHs, YMEHHUS U HaBbIKU O Teme: «/Ipeobpazosanue 6vlpadicenull,
NPUMEHSISL YOPMYTIbL CYMMbL U PAZHOCHU»

3. OmnpenenuTh ypoBEeHb YCBOCHUS 3HAHUH, OLIEHUTH PE3yJIbTaT ACATEeIbHOCTH 00YJaroIINXCsl.

OBOPYJOBAHME: uHCTpYKIIMOHHBIE KAPThI, TETPAAU JIJIs1 MPAKTUYECKUX 3aHITHH.

MMOPAJAOK BBIITIOJIHEHUS PABOTDI:
1. OTBeTHUTH HAa KOHTPOJIbHbIE BONIPOCHI:
1) 3anumute GopMyIbL:

a) KOCHHYCa Pa3HOCTH JIBYX YIJIOB;
0) KocHHYyCa CyMMBI JIBYX YTJIOB;
B) CUHYCa CYMMBI JIBYX YIJIOB;
I') CHHyCa Pa3HOCTH JIBYX YTJIOB;
1) CYMMBI CUHYCOB;
€) CyMMbI KOCHHYCOB;
) Pa3sHOCTH CUHYCOB;
3) pPa3HOCTHU KOCHHYCOB;

2. BbINOJIHUTB 3a1aHNS PAKTHYECKOH padoThI.

3. Odopmurs otuer o padore.



BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1.

s T
1. VYupocrute BelpakeHue COS (a + g) — COoS (a — g)

2. Bbruucnure
a) cos 54° cos 6° — sin 54° sin 6° ;
3 T . T . 3m
6) C0OS— CcoS— + sin—sin—.
10 20 20 10
sin13° cos 47%+sin 479 cos 13°

. 30051?820 cos 3&20-2ksint98° sin389°

g3a—tg2a g2a-tga

4. JIoKaXHTe PaBEHCTBO + = 2tga.
1+tg3a tg2a 1+tg2atga

3. Brruucaure

BapwuanT 2.
1. VYupocrtute BeIpakeHue COS (g — a) — COoS (g + a).

2. Boruucnure

a) cos 72° cos 42° + sin 72°% sin 429 ;

T 2T . 2T . T
0) COS—COS— — SIn—sSsIn—.
5 15 15 5
sin 549 cos 24%—sin 249 cos 54°

taa Cots %70 cotsz?,7°+§ir§570 sin279°
gaa—tgsa gsa—igea
' = 2tga.

1+tg4a tg3a ' 1+tg3atg2a

3. Brruucaure

4. JloxaxuTe paBEHCTBO

IIpakTHyeckoe 3ansiTue Ne 23
«(DOpMy.]'IBI JJIA ,I[BOP'IHBIX U IIOJIOBUHHBIX YI'JIOB»

HEJIb PABOTbI:

1. TloBTOpUTH OCHOBHBIE TpUrOHOMETpHYeckue GopMynbl: (GopMynbl s JIBOHHBIX H
MOJIOBUHHBIX YIJIOB; IPOU3BEICHUE CUHYCOB U KOCUHYCOB; (DOPMYIIbI JJI1 TAHTEHCOB; (DOPMYJIBI
MIPUBEACHHUS.

2. KoppekTtupoBaTh 3HaHUS, YMEHUS U HaBblIkM M0 Teme: «DopMmynbl A ABOMHBIX U
MTOJIOBUHHBIX YTIIOB)»

3. OmnpenenuTh ypoBEHb YCBOCHUS 3HAHUMN, OLIEHUTh PE3YNbTaT ACSITEIbHOCTH 00yJYarOIINXCsl.

OBOPYJOBAHMUE: uHCTpYKIIMOHHBIE KAPThI, TETPAAU ISl IPAKTUUECKUX 3aHATUM.

MOPAJOK BBIITIOJIHEHUS PABOTDI:
2. OTBeTHTb HAa KOHTPOJIbHbIE BONPOCHI:
1) 3anumute GopmMysbl:
a) CUHYca JJBOMHOTO yria;
0) KOCHHYyca JIBOMHOIO yria;
B) MpeoOpazoBaHMs MIPOU3BEACHUS B CYMMY (Pa3HOCTh);
I') TAaHT€HCAa CyMMBI;
1) TaHT€HCa Pa3HOCTH;
€) TaHTreHca JJBOWHOTO YIJIa;



) TaHT€HCA MMOJIOBUHHOTO apTyMEHTA.
2. BbINOJHUTH 3a]aHUs MPAKTHYECKOIi PadoThI.
3. Odopmurts otuet o padore.

BAPUAHTBI IPAKTUYECKOM PABOTBI
Bapuanr 1.
1. Bpruucaure:

26i T T 6 ( T . TL')( 71'+ . 71')
a) 2sin 179515 ) (cos 3 sin 3 cos 8 sin 8
2. Berumcaure Sin 20 v COS 20, ecJau

3w
cosa=0,8n7<a’<2n

2

1-tg“a T
3. JlokaxxuTe paBeHCTBO COS20 = 1+tggza , €CJIN O F# > +mn, nezZ
4. Berumcamre: a) Sin 22°30° ; 6) cos 15°
.a a 1 31
5. Berumciaure Sln; U COS;, ecJmcosa = —g,n <a< EY

Bapwuant 2.

Broruuciaure:

1. Bbruuciaure

5 s 7T 7m 6 ( 5t ] 57T)( 57r+ ] 5n)
a) sin 75 cos 77 ) cos o = sinT |J{ cos 15 + sin 5

2. Burumcamre Sin 20 1 COS 20, eCIH
. 5 3
sina=——un<a<—
13 2
2tga

3. JlokaxuTe PaBeHCTBO tg2a = ecJim a + g+ m,a #+ %+ nz—n,n €Z

1-tg’a’

Boruucamre: a) sin 75° ; 6) cos 67°30°
. 1 3
5. Berumciaure sm% U cos%,ecmd cosa = E'?ﬂ <a<?2m

INPAKTHYECKOE 3AHATHE Ne 24
«lIpeobpazosanue mpucoHomMempu4ecKux GblpadCeHUL»
HEJIb PABOTDI:
1. IToBTOpUTH OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI: KOCHHYC PAa3HOCTH U KOCUHYC CYMMBI
JBYX YIJI0B; (POPMYJIbI AJIS1 TOTIOJHUTENIBHBIX YIJI0B; CHHYC CYMMBI M CUHYC Pa3HOCTH JBYX
YIJI0B; CyMMa M pa3HOCTb CHHYCOB U KOCUHYCOB.
2. KoppektupoBaTh 3HaHMS, YMEHHS M HaBblkM 1o Teme: «lIpeobpaszosanue
MPUSOHOMEMPUUECKUX BbIPANCEHULL
3. OnpenenuTs ypoBEHb YCBOCHUS 3HAHUM, OLIEHUTD PE3YNbTaT IEATEIbHOCTH 00YJaIOLIHXCS.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IS IPAKTUUECKUX 3aHITHH.
MHOPAAOK BBIIIOJIHEHUS PABOTBI:
1.0TBeTHTH HA KOHTPOJILHBbIE BONIPOCHI:



1) 3anmumute GopMybI:
a) KOCHHYCa Pa3HOCTH JIBYX YIJIOB;
0) KOCHHYCa CYMMBI JIBYX YIJIOB;
B) CHHYCa CyMMBI JIBYX YTJIOB;
') CHHYyCa Pa3HOCTH JIBYX YIJIOB;
1) CYyMMBI CUHYCOB;
€) CYMMBbI KOCUHYCOB;
) pa3HOCTH CHHYCOB;
3) pa3HOCTH KOCHUHYCOB;
M) peoOpa3oBaHus IPOU3BEICHUS B CyMMY (Pa3HOCTB);
K) CHHYyCa JIBOMHOIO YTJIa;
J) KOCHHYCa ABOMHOTO YIJa;
M) IpeoOpa3oBaHus IPOU3BEIEHUS B CYMMY (Pa3HOCTH);
H) TaHT€HCa CYMMBI;
0) TaHT€HCAa PA3HOCTH;
I1) TAaHT€HCa IBOMHOTO YTJa;
P) TaHTreHca MOJIOBHHHOTO apryMeHTa.
2. BBINOJIHUTH 32/1aHUS IPAKTHYECKOH padoThI.
3. O¢popmuTtsb oTyet 0 padore.
BAPUAHTBI TIPAKTUYECKOM PABOTHI

Bapwuanr 1.
1. BbIuucauTh 3HaYeHue Sin a , ecm C0S a = 0.3, a - yroa B nepBoii 4eTBEePTH.

2. YnpocTuTe BbIpPasKeHUsI:

a) sin 20° cos40° + c0s20° sin 40°
0) cos12° cosl8° —sinl2° sinl18°
) tg22°+tg23°
1-tg22°tg23°
3. Berumciure:
a) sinlOn
6) cos105°
Bapuant 2.
1. Bblumcauth 3HaveHnue tga, ecam ctga=0.2.
2. YnpocTuTe BbIpaKeHHsI:
a) sin 45° cos15° — cos 45° sin15°
0) c0s98° c0s8° + sin98° sin8°
) tg45°—tg15°
1+tg45°tg15°
3. Beruucamure .
a) sin75°
6) 2V2cos15°
MNPAKTHYECKOE 3AHATUE Ne 25

«Tpuronomerpuyeckre GyHKLIUU »

HEJIb PABOTBI:
1. [ToBTOpHTH OMpeseaeHne GyHKIUA Y =SIN Xy =c0S X, Yy =tg X u Yy = ctg X u ux
CBOMCTBA.
2. KoppektupoBaTh 3HaHMs, YMEHUS M HaBBIKM O TeMme: « TpUroHomeTpudeckue
GbyHKIIH ».
3. Onpenenuth YpOBEHb YCBOCHHUS 3HAHMM, OLIEHUTb pE3YyIbTaT JAESITEIbHOCTU

yJaruxcs.



OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPAAU IS IPAKTHUECKUX PadoOT.

HNOPAJOK BBIITIOJIHEHUS PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:
1) B kakoMm ciyuae roBOpsT, 4TO 3a7aHa (PYHKIUH Y = SIN X YUCIOBOTO aprymMeHTa X?
2) Cdopmynupyiite cBoiicTBa QyHKIHHU Y = SIN X.
3) KaxkoB rinaBHbli nepuos GyHkiuu y = Sin X?
4) Kakoe cBoiictBo rpaduka ¢GyHKIMH Y = SIN X cieayeT U3 TEePHOJAUYHOCTH 3TOH
byHKIIHR?
5) Kak Ha3biBaercs rpaduk GyHKIuM y = Sin X?
6) B kakoM citydae roBopsT, 4TO 3aaHa GYHKIMU Y = COS X YUCIOBOTO apryMeHTa X?
7) Coopmynupyiite cBoiicTBa pyHKIUHU Y = COS X.
8) KaxkoB rinaBHbli nepuos GyHKIUH y = COS X?
9) Kakoe cBoiictBO rpaduka GyHKIHH Y = COS X CIEAYeT W3 TMEePHOAMYHOCTH OSTOU
byHKIIAHR?
10) Kak Ha3siBaeTcs rpaduk GyHKIMU Y = COS X?
11) B kakoM ciydae TOBOPST, 4TO 3a7aHa GyHKIUH Y = tg X YKCIOBOTO aprymeHTa X?
12) Tpu xakux 3HAYCHUAX X onpenesieHa GyHkiws Y = tg X?
13) Chopmynupyiite cBoiicTBa GpyHKIUHU Y = tg X.
14) KakoB riaBHbIi nepuo yHkuu y = tg X?
15) Kak Ha3biBaetcs rpaduk GpyHkiuu y = tg X?
16) Kakoe cBoiicTBo rpaduka GpyHKIuu y = tg X ciaeayer u3 ee NeprHoAnIHOCTH?
17) B xakom citydae TOBOPST, YTO 3a1aHa QYHKIMH Y = ctg X YUCIIOBOTO aprymMeHTa X?
18) Tlpu kakux 3HAYEHUAX X onpeaesieHa GyHKIws Yy = ctg X?
19) Chopmynupyiite cBoiicTBa pyHKIuu Y = ctg X.
20) KakoB rimaBubIii iepuo GyHKIwu Y = ctg X?
21) Kak HasbiBaetcs rpaduk GyHKIHH Y = ctg X?
22) Kakoe cBoiicTBo rpaduka GyHKImK Y = ctg X ciienyer U3 ee MeproanIHOCTH?

2. BbINOJIHHUTB 3aaHMs ISl MPAKTHYECKOI padoThl.
3. OdopmuTh 0TUET O padoTe.

BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuasnr 1.

1. OrtBeTbTe NUCHMEHHO Ha BOIIPOCHI:
a) SIBystercst i QyHKIMS Y = SiN X yeTHOU (HeueTHOH)? JlokaxuTe.
0) Kakoe cBoiicTBO rpaduka GpyHKIHU Y = SiN X ClieayeT U3 JOKa3aHHOTO YTBEPKACHHS?
B) ITocTpoiite rpadmk GyHKIHH Y = SiN X HAa OTpe3ke |—7T; T |MCI0IBb3ys 3TO CBOICTBO.
r) Ha kakom mnpomexyrke ¢yHkums y = tg X, x € [—m; ]|, monoxwurensna?
OtpunarenbHa?

2. OTBeThTE MUCHMEHHO Ha BOMPOCHI:
a) SABnsercs nu pynkuus y = tg X yetHo# (HedeTHO)? JlokaxuTe.

6) Kakoe cBoiicTBo rpaduka GpyHkiuu y = {g X cneayet u3 J0Ka3aHHOTO YTBEPKICHUS ?
mw T
B) Iloctpoiite rpaduk QyHkuuu y = tg X Ha UHTepBale (_E;E)’ UCIIOJIb3ys 3TO
CBOMCTBO.
mw T
r) Ha kakom mnpomexyrke ¢yakuus y = tg X, x € _E;E , TIOJOXUTEIbHA?

OtpunarenbHa?



3. Tloctpoiite rpaduk dyskumn y = |cos x|.
4. Tloctpoiite rpaduk Gynkmuu y = |ctg x|.

Bapuanrt 2.
1. OtBeThTE MUCHMEHHO HA BOMIPOCHI:

a) SBnsercst i GyHKIMSA Y = COS X yeTHOU (HeueTHOM)? JlokaxkuTe.

6) Kakoe cBoiicTBo rpaduka GpyHKIIUU Y = COS X ClIEyeT U3 JOKA3aHHOTO YTBEPKICHUS?

B) [ocTpoiite rpaduk pyHKIUHK Y = COS X HA OTpe3ke |—7T; 7T |ucromnm3ys 310 cBOMCTRO.
m 3w

r) Ha xakom mnpomexyrke ¢QyHKmus Yy = COS X, x € [—5,7 , TOJIO)KUTEIbHA?

OTtpunarenpHa?

2. OTBeThTE MICHBMEHHO Ha BOMPOCHI:
a) SBnsercs mu GyHkuus Y = ctg X uetHou (HeduetHoi)? Jlokaxure.
0) Kakoe cBoiicTBo rpaduka ¢pyHKIMU Yy = ctg X cieayer U3 J0Ka3aHHOTO YTBEPKICHUs?
B) IMocrpoiite rpaduk dyukuun Y = ctg X Ha muoxectse (—77; 0) U (0; 1), ncrons3ys
9TO CBOMCTBO.
r) Ha xakom mnpomexyrke ¢yakmus Yy = ctg X, x € (0;7), nonoxurensna?
OtpunarensHa?

3. Tloctpoiite rpaduk dyskumm y = |sin x|.

4. Tloctpoiite rpaduk dpynkiuu y = |[tg x|.



INPAKTUYECKOE 3AHATHUE Ne 26
«PelieHre TPUTOHOMETPUYECKUX YPAaBHEHU N »

HEJIb PABOTbDI:
1. IloBTOopuTh OmpenelieHne MPOCTEUIIUX TPUTOHOMETPUUYECKUX YpaBHEHUH, UX BUIBl U
CIIOCOOBI peIICHHUS.
2. KoppektupoBaTh 3HaHUS, YMEHUSI M HABBIKK 10 TeMe: «PeleHne TpUroHoMeTpHYeCKIX
YPaBHEHUI».
3. OmpenenuTh ypOBEHb YCBOCHUS 3HAHWH, OIEHUTH pPE3YJIBTAT  JIEATCIBHOCTH
00yJaronuxcs.

OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH JIJIs IPAKTUYECKUX padoT.

HOPAJOK BBIIIOJTHEHUSA PABOTDI:
1.  OTBeTMTb Ha KOHTPOJIbHbIE BONPOCHI:

1) Kakue ypaBHEHHUS Ha3bIBAIOTCS MPOCTEHITUMH TPUTOHOMETPHUCCKUMH YPABHEHUAMU?
2) Ilepeuncnure OCHOBHBIE CIOCOOBI PEHICHHS MPOCTEHIIMX TPUTOHOMETPHUUECKUX
YPaBHEHUM.
2. BbINOJHUTSH 3aJaHUA U1 PAKTHYECKOH padoThl.
3. O¢popmuTts oTyer 0 padore.

BAPUAHTBI MIPAKTUUYECKOM PABOTHI

Bapuanr 1.
Pemure ypaBHeHus:

a)sinng 0)sinx=-1 B)cosng rycosx=12 mtgx=+3 e)ctgng
m)sin(Zx—g)zo; 3)cos?x +3cosx+2=0;

Bapuant 2.

Pemure YpPaBHCHHUC!:

a)sinx:-g 6)sinx:% B)cosxz‘/z—§ r) COSX = = z[)tgx:‘/3—§ g)ctgx=-v3

m)cos(Zx—§)=1; 3)sin? x + 5sinx + 4 = 0;

IMNPAKTUYECKOE 3AHATHE Ne 27

«Penienre ofJHOPOAHBIX YpaBHEHU N »
HEJIb PABOTDI:
1.IToBTOPUTH OIIpEeNeHHE OTHOPOTHBIX YPAaBHEHUH, MX BU/IbI U CIIOCOOBI PEIICHHUS.
2.KoppekTupoBaTh 3HaHUS, YMEHUS W HaBbIKM 10 TeMe: «PemieHne OZHOPOIHBIX
YPaBHEHUI».
3.0mpenenutb  ypoBEHb  YCBOCHMS  3HAHWW, OLEHUTb  pE3yabTaT  JEATEIBHOCTH
oOyuaronuxcs.
OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPaaU JJIs MPAKTHUECKUX PadoT.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTUTH HAa KOHTPOJIbHbIE BONIPOCHI:



1.Kakue ypaBHEeHHUsI HAa3bIBAIOTCS OJHOPOIHBIMH NIEPBOI cTENeHN?
2.Kakue ypaBHEHHS HA3bIBAIOTCS OJTHOPOTHBIMU CTETIEHU N?
3.IlepeuncnrTe OCHOBHBIE CIIOCOOBI peIIEHHs OTHOPOIHBIX YPaBHEHHH.
4.3anucaTh  OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO;  (POpMyIbI
CJIOKEHHUSI.
2. BbINOJIHUTB 32/1aHUsl VISl IPAKTHYECKOI padoThl.
3. Odopmuts otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1.
Pemnre ypaBHeHus:
a) 2sinx—cosx=0
6) sin?x -3sin Xcos X + 2c0s?x = 0
B) sin 3 X — 7sin xcos? x-6 cos 3x=0
Bapuanr 2.
Pemnre ypaBHeHus:
a) 5sinx+cosx=0
6) sin?x +3sin xcos X - 4c0s?x = 0
B) sin 3 X — 7sin xcos? x+6 cos 3x=0

INPAKTUYECKOE 3AHATHE Ne 28

«[IpocTeliine HepaBeHCTBa»
HEJIb PABOTBI:
1. TloBTopuTh ompeaeneHUE MPOCTEHIINX TPUTOHOMETPUUYECKHX HEPABEHCTB; MX BUJBI U
CroCcOOBI pelIeHus.
2. KoppektupoBaTh 3HaHUsI, YMEHUS U HABBIKH 110 Teme: « [Ipocreiiiue HepaBeHCTBA ».
3. OmpenenuTh ypOBEHb YCBOCHHSA 3HAHUWI, OLEHUTb pE3YyJIbTaT JIEATEIbHOCTU
00ydJaronuxcs.
OBOPYJIOBAHME: uHCTPYKIIMOHHBIC KAPThI, TETPAJM JIJIS1 IPAKTUUYECKUX PabOT.
MNOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:

1) Kaxkue HEpaBEHCTBA HAa3bIBAIOTCS MPOCTEUIITUMHU TPUTOHOMETPHYCCKIUMU
HepaBEHCTBaMu?
2) IlepeurcanTe OCHOBHBIE CITIOCOOBI PEIIEHUS TPUTOHOMETPHYECKUX HEPABEHCTB.
2. BbINOJHUTSH 3aJaHUA U1l IPAKTHYECKOH padoThl.
3. Odopmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuasnr 1.

Pemte HCPaBCHCTBA.
V2

a) sinx>-72 6)sinx<-§ B) COS X < % r) cos x> 0,7
ntgx>v3; e tgx<-2 x) ctg X > -1

Bapuanr 2.
Pemute HepaBeHCTBa:
. 2 . 2 3
a)smx<§ 6)smx>-§ B)cosx>‘/2—_ r)cos X >-0,7

ntgx<-1 e)tgx<-3 x) ctg X <V3



HNPAKTUYECKOE 3AHATHUE Ne 29
«PellteHMe TPUTOHOMETPUYECKUX HEPABEHCTB»

HEJIb PABOTBI:
1. IloBTOopuTh oOmIpElNENEHUE TPUTOHOMETPUUYECKUX HEPABEHCTB, HUX BHJbI U CHOCOOBI
peuieHusl.
2. KoppextupoBaTh 3HaHUS, YMEHHUSI M HABBIKK 1O TeMe: «PemeHne TpuroHoMeTpudecKux
HEPABEHCTBY.
3. OmpenenuTh YpOBEHb YCBOCHHS 3HAaHUH, OIICHUTh PpE3yJAbTaT  JESTEIBHOCTH

00yJaronuxcs.

OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH JIJIs IPAKTUYECKUX padoT.
HOPAIOK BBIIIOJTHEHUSA PABOTDI:

1. OrBeruTbL Ha KOHTPOJIbHBIC BOIIPOCHI:

1)Kakue  HepaBeHCTBa  HA3bIBAIOTCA  MPOCTEUIIMMH  TPUTOHOMETPHUUYECKUMHU
HEpaBeHCTBaMM?
2)Ilepeuncnute OCHOBHBIE CLIOCOOBI PEHIEHHS] TPUTOHOMETPHUUECKUX HEPABEHCTB.
2. BbINOJHUTSH 3aJaHUA U1 IPAKTHYECKOH padoThl.
3. O¢popmuts oTyer 0 padore.
BAPUAHTBI IPAKTUYECKOM PABOTbBI

Bapwuanr 1.
Pemnre HepaBeHCTBA:

a)sin(x—g)sg

0) 2cos?x — cosx > 2
B) 2C0S 2X —3C0S X +2 >0

4
l")tgx—tg—x-l-3<0

Bapwuant 2.
Pemure HepaBeHcTBa:

3n V2
a) cos(2x+T) s -5
0) 2sin’x — cosx > 2

B) 2sin X + 3c0s 2Xx -3 >0

r)ctg x — pro. <0
IMNPAKTUYECKOE 3AHATHUE Ne 30
« Croco6sl npeobpasoBaHus rpadpUKOB»
HEJIb PABOTHI:

1. TloBTopuTh OOUIMI BUJ PyHKIMI U X TPapUKOB; OCHOBHBIE CIIOCOOBI TPe0Opa3oBaHus
rpaduKoB QYHKIHA.

2. KoppekTupoBathk 3HaHHsI, yMEHHsI U HaBBIKU 1O TeMe: « CriocoObl peoOpa3oBaHus
rpauKoB».

3. OnpenenuTb ypoBEHb YCBOECHUS 3HAHUM, OLIEHUTh PE3YIbTAT AEATEIbHOCTH

oOyJaromuxcs.

OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPaaU JJIs IPAKTHUECKUX padoT.
MHOPAAOK BBIITIOJIHEHUSA PABOTBI:



1. OTBeTHTH HA KOHTPOJIbHbIE BONPOCHI:
1. Ilepeuncnure ciocoObl mpeodpazoBaHus rpaduKOB GYHKIUI.
2. BbINOJIHUTB 32/JaHUsl VISl IPAKTHYECKOI padoThl.
3. Odopmurts otuet o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.
1. B cucreme xoopauaat XxOy mocTpoiTe rpaduku ¢ yHKITHIA:

a) y=x"n y= (x+1)3 0) y=sin X u y=sin3x B)y = x%z -2 r) y=3 cos 0,5x

Bapuanr 2.

1. B cucreme koopaunar xOy noctpoite rpapuku ¢yHKIHMA:
a) y=x* u y=(x-1)* 0)y= é +1 B) y=tg X u y=-2tg x r) y=3 cos 0,5x

IMNPAKTUYECKOE 3AHATHE Ne 31
«HccnenoBanre yHKLIUN U IOCTPOEHHE UX TPaPUKOB»
HEJIb PABOTHI:
1. TIoBTOPUTH OCHOBHBIE IIOHATHSI; AITOPUTM UCCIIEAOBAHUS (PYHKIIHH.
2. KoppektupoBaTh 3HaHUS, yMEHUs U HaBblku 10 Teme: «MccienoBanue (yHKUMH U
[IOCTPOEHHE UX I'PadUKOBY.
3. OmpenenuTb ypOBEHb YCBOGHMS 3HAHMUH, OLIGHUTb pPE3YJIbTaT JESATEIbHOCTH
00ydJaronuxcs.
OBOPYJIOBAHME: uHCTPYKIIMOHHBIC KAPThI, TETPAJM JIJIST IPAKTUUECKUX PabOT.
MMOPAJOK BBIITIOJIHEHUSA PABOTDI:
1. OTBeTHUTH Ha KOHTPOJIbHbIE BONPOCHI:
1)Kakyro pyHKIIHIO Ha3bIBAIOT YETHOU?
2)Kakyro ¢pyHKIHMIO HAa3bIBAIOT HEUETHOW?
3)Iycte ¢ynkuums Y = f(X) onpenencHa Ha nmpoMexyTke X. B kakom cirydae ee Ha3bIBaloT:
BO3pacTalolei, yobIBaroIel, CTporo MOHOTOHHOM Ha MpoMexyTke X?
MHllycrs dynkius Y = f(X) ompenenena Ha npomexxytke X. B kakoMm ciiydae ee Ha3bIBaIOT:
HeBO3pacTaroleil, HeyObIBaroIlel, MOHOTOHHOH Ha MpoMexyTke X?
5)Uro Ha3bIBalOT rpaukoM QyHKIHH?
6)PacckakuTe anropuTM UCCIEN0BAHUSA QYHKIUH.
2. BpINOJIHUTH 32/1aHUSA AJI51 NPAKTHYECKOl padoThl.
3. Odopmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1.
1. Onpenenure no rpaduky Gpyukuun Y = f(X) ee npoMexyTku:
a) MOHOTOHHOCTH; 0) 3HAKOIOCTOSHCTBA.
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2. Onpenenure | |ad | IPOMEXYTKU
3HAaKOMOCTOSTHCTBA (PYHKIIHU:
Y _ Goeta)
o f() =5+1; 0) f(X) = e
2x%-5
3*. Uccnenyitte pyHknuo y = 4x+x2 U TIOCTPOHTE ee rpaduk.
Bapuanr 2.
1. Onpenenure no rpaduky Gpyukuun Y = f(X) ee npoMexyTKu:
a) MOHOTOHHOCTH; 0) 3HAKOMOCTOSIHCTBA.
ol ]
= f@)
WEE:
2. Onpenenute s o ik e e 2 s ol IIPOMEKYTKH
3HAKOTIOCTOSTHCTBA byHKIMN:
X ] _ (e—1)(x+2)
o f)=5-1 0) f(x) = (x—3)(x+4)’

1-2x2
3+x2

3*. Uccnenyiite pyHkuuio y = U TIOCTPOKTE ee rpaduK.

INPAKTUYECKOE 3AHATHE Ne 32
«padpuku GyHKUUH, coAepKalLUX MOLYJIA»
HEJIb PABOTHI:
1.IToBropuTh OOImIMIA BUJ (DYHKLIMH, COJIEPHKAILUX MOAYJIN; OCHOBHBIE CIIOCOOBI IOCTPOCHUS
rpaduKoB QYHKIHHI, coepxKalux MOTYIH.
2.KoppektupoBaTh 3HaHUs, yMEHUS U HaBbIKM 10 Teme: «I'paduku pyHKUMH, cogeprammx
MOy .
3.0npenenuTb ypOBEHb  YCBOEHHMS  3HAHUM, OLEHUTh pe3ynbTaT  JesITeIbHOCTH
oOy4aromuxcs.
OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPaaU AJIs MPAKTHUECKUX padoT.
MMOPAJOK BBIITIOJIHEHUS PABOTDI:
1. OTBeTHUTH Ha KOHTPOJIbHbIE BONIPOCHI:

1) [lepeuncaure crnocoObl mHOCTpoeHHUs TpaduKoB (YHKUUH, COAEpIKALINX
MOJYJIN.

2. BoInotHUTD 3aJaHKUS AJS PAKTHYECKOi padoThl.
3. Odopmurs otuet 0 padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuasnr 1.



[octpoiite rpaduk GyHKIUU:

2 2
a)y—|;+2|, 6)y—|x|—_3+2.
Bapuanr 2.
[octpoiite rpaduk GyHKIUU:
3 3
a)y—|;+3|, 6)y_|x|_—2+3'

MHNPAKTUYECKOE 3AHATHUE Ne 33
«Bpruucienue npesiesoB GyHKLIUAN»

HEJIb PABOTbDI:
1. TloBroputh ompeneneHue npenena GYHKIUW; 3aMedaTelIbHble IPENENbl; CBONHCTBA
IIPEJEIIOB.
2. KoppektupoBaTh 3HaHHs, YMEHHS M HaBBIKM 10 TeMe: «Bprumcienue mpenenon
b yHKIHI».
3. OmpenenuTh YpOBEHb YCBOCHHS 3HaHWH, OIICHUTh pE3yJAbTaT  JCSITEIHHOCTH
00yJaronuxcs.

OBOPYJIOBAHMUE: uHCTPYKIIHMOHHBIE KapThl, TETPAIH JUIsI IPAKTUUECKUX PadoT.
MNOPAJOK BBIIIOJITHEHUSA PABOTHDI:
1. OTBeTUTH HA KOHTPOJIbHBbIE BONMPOCHI:
1) Cohopmynupyiite onpeaeieHue npeaena GyHKInu.
2) Cdopmynupyiite onpeaeaeHne IpaBoro npeaeia QyHKIHH.
3) Cdopmymupyiite omnpeaesaeHne JIeBOro npeaeia GyHKINH.
4) 3anumuTe NEPBhIA 3aMeYaTeIIbHBIN TPEICIT.
5) 3anummTe BTOPO# 3aMeUyaTeaIbHbBIN MPe/IeIT.
6) IlepeuncinTe CBOWCTBA MPEICIIOB.
2. BbINOJHUTH 3aJaHUA ISl IPAKTHYECKOH padoThl.
3. O¢popmuTts oTyer 0 padore.

BAPUAHTBI IPAKTUUYECKOM PABOTHI

Bapuanr 1.
Brerauciaure npenen:
. sin4x . x?%-1
a) lim ; n) lim ;
x-0 2x x—>1 x—1 ,
tg 5x . Xe=x—2
6) lim — ; e) lim ;
x—0Ssin15x x—>2 X2+x—-6
1 2
. = . X*“—5x+6
) lim(1 + 3x)x; x) lim —;
x—0 x—3 Xx°-=27
. 1\*
r) lim (1 — —) ;
X=X 2x
Bapuanr 2.
Brruncnure npenen:
. Sin2x . x2%2-4
a) lim ) m) lim ~
x—0 X x->1 X—
6) lim sin12x ) lim x2-3x+2
; e —
x—0 tg4x x—2 x24+x-2"
x2-7x+10

1
B) }Clir(l)(l — 2Xx)x; x) }Cllg e



r) lim (1 + %)x;

X—>X
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« [loHATHE 06pAaTHON QYHKIMU»
HEJIb PABOTbDI:
1. TloBTOpWUTH OCHOBHBIE TIOHSATHs: OOpaTHOW, B3aUMHO OOpaTHOH, OOpaTHOM
TPUTOHOMETPUYECKON (PYHKIIHIA; CBOMCTBA TpaHKOB B3aMMHO OOpATHBIX (QYHKITHIA;
2. KoppexktupoBaTh 3HaHUS, yMEHMSI U HaBbIKU 10 TeMe: « [lonsaTue oOpatHoil pyHKIUN».
3. OmnpenenuTh ypOBEHb YCBOEHHUS 3HAHUW, OLIGHUTb pE3yabTaT JAEATEIbHOCTU
00yJaronuxcs.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IJIs IPAKTUYECKUX padoT.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:
1. Kakyro pyHK1MIO Ha3bIBaIOT 0OpaTHOW (pyHKIMEH?
2. Kakyro QyHKIMIO Ha3pIBalOT B3aMMHO 00paTHOM (yHKIMEH ?
3.HazoBuTte cBoO¥iCcTBa IrpaiKOB B3aUMHO OOpaTHBIX (QYHKIIHA?
4.1lepeuncnute oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIUHU U UX CBOICTBA?
2. BBINOJIHUTH 32/1aHUSA AJIS1 IPAKTHYECKO# padoThl.

3. O¢popmuTts oTyer 0 padore. _
BAPUAHTBI IPAKTUYECKOU PABOTHBI

Bapwuanr 1.
1. Haiigure Gpynkuuio y=¢(X), 00patHyto K nanHo# ¢pyukimu y= f(X), eciu
a) y=4x-2 ,x e [-1;2]
6
0) y =1 —x+2, X € (-2; +o0)
2. IloctouiTe rpaduk GyHKUMU y=@(X), 00paTHBINA K QYHKIMK Y = Sin X, X€ |[— 3771; - %J ;
Bapuanr 2
Haitnure pyukmmo y=¢(x), o0paTHyro K maHHo# ¢pyukimu y = f(X), eciu
a) y=2x-8
6
0)y =1 +x4,x € (-00;4)
2. TocroiiTe rpaduk GYHKIMHU y=@(X), 00paTHBIi K QyHKIUH Y = COSX, X € |m; 27|

HNPAKTUYECKOE 3AHSTHE Ne 35
«lIpouzsoousvie snemenmapuvix QyHKYULL»
HEJIb PABOTBI:



1. TloBTOpUTH OCHOBHBIE BJIEMEHTApHbIE (DYHKIINHU; 3aKPETIUTh YMEHHUS HAXOAUTh
MPOU3BOIHYIO (DYHKIIMHU, UCTIONB3YS TaOIUIly OCHOBHBIX (hopMy: nuddepeHInpoBaHHS
3JIEMEHTAPHBIX (YHKUIUH U npaBuiia 1upGepeHIIMPOBaAHHUS.

2. KoppekTupoBaTh 3HaHUS, YMEHHUS M HABBIKU IO TeMe: «[Ipou3soonvie d1eMeHmaphvix

QyHKYUL».

3. OmpenenuTh ypOBEHb YCBOCHHSA 3HAHWW, OIIGHUTh PE3YJIbTaT JESITEIBHOCTH

00yJaronuxcs.

OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH JIJIs IPAKTUYECKUX padoT.

MNOPAJAOK BBIITIOJIHEHUS PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHBIE BONPOCHI:
1) [lepeuncnure OCHOBHBIE 3JIEMEHTapHbIE (PYHKITUU
2)Ykaxure npasuia auddepeHupoBaHus.
3) 3anumuTe GOopMyIIBI 1T HAXOXKACHUS TIPOU3BOAHBIX JIEMEHTAPHBIX (PYHKIUH,
2. BbINOJIHUTH 32/1aHUsl VISl IPAKTHYECKOI padoThl.
3. Odopmuts otuer o padore.

BAPUAHTBI TIPAKTUYECKOM PABOTHI

Bapwuanr 1.
1. Haitnute mpon3BOIHBIC 3JIEMEHTAPHBIX QYHKIIHM: 2) Y = V3 5 Y=Xx+3 8)
7
y=3x y=J2-x H)y:xs—x+e" o Y =cosx+3sinx )K)y:3x3+4x2+2
2

w Y =X -Inx K) y=x n) y=52 x M) ¥ =Inx — cosx

x?+3x
H)Yy =4 +8*—-16* o)y = ) m) y=(x®+3x)(x-1)

X

2. Haiigute 3Ha4eHUs TPOU3BOAHON (DYHKIIMM B YKa3aHHOW TOYKE:
£’ (2), ecm f (x)= x> -4x? +3x-11

Bapuant 2.

1. HaiiTi npou3BoAHbIE 3JIEMEHTAPHBIX QYHKINMA

a)y =7, 6)y = 2x + 5; B) y = 6X r)y=+3—x

5
n) y=x3—2x +e* e) y=2cosx+sinx  k)y=5x>+4x* -2
3) y=0,5x2—2x4—2x+9 ) y= x>Inx K) y=x'%® n) y=

x2+x-7
x2+1

M) Yy =cosx—Inx  mH)y =2% +4% — 8~ o)y = 1) y=(x2-8x)(x-2)



2. HaiiTu 3Ha4eHUs1 TPOU3BOHON (PYHKIIMH B YKa3aHHON TOUKE:
f’ (1), ecmm f (X)= 3x3-8x%+3x-11

INPAKTUYECKOE 3AHATUE Ne 36

«Bo3pacTaHue u yobpiBaHHE QYHKIIUU»
HEJIb PABOTBI:
1.IToBTOPUTH MOHSTHE TTPOU3BOTHON (PYHKIIMH, TPABHUIIA HAX0XKICHHUS ITPOU3BOTHOM,
TEOpeMy O TPOMEKYTKaxX Bo3pacTaHus (yObIBaHUs) QYHKIIUU; TOUKU JJOKATHHOTO
MakcuMyma (MUHUMYMa)
2. KoppekTupoBaTh 3HaHUSI, YMEHUS U HABbIKU 110 TeMe: «Bo3pacTaHue U yObIBaHUE
bOYHKIUN»
3. Onpenenuth ypoOBeHb YCBOCHHS 3HAHUMU, OIICHUTH PE3YyIbTaT ACSITEIBHOCTH
00yJaronuxcs.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IJIs MPAKTUYECKUX padoT.
MNOPAIOK BBIIIOJITHEHUSA PABOTHI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:
1. Yto Ha3pIBaeTCS MPOU3BOAHON (DYHKIIUH.
2. 3amucaTh MpaBHiIa HAXOXKCHHS POU3BOTHOM.
3. Ycnosus Bo3pactanus (yObIBaHUS) QYHKIIMH HA IPOMEXYTKE |.
4. Yro Ha3pIBaeTCS TOYKAMHU JIOKAJTLHOTO MaKCHMyMa (MUHUMYMA).

2. BbINOJHUTH 3aJaHUA ISl IPAKTHYECKOH padoThl.
3. O¢popmuTts oTyet 0 padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.
Haiigure npoMexxyTku Bo3pactaHus ( yObIBaHHS ) U TOYKHU JIOKAJIBHOTO
SKCTpeMyMa JUI QYHKIHH y=X° -6X% +9x+3.

Bapuanr 2.

Haiigure npomexxyTku Bo3pactanus ( yObIBaHUS ) U TOUKU JIOKAJIBHOTO
skcTpeMyMa T QYHKIHH y=2x° -3x% +12x+6.

IMNPAKTUYECKOE 3AHATHUE Ne 37
«3aaud Ha MAKCUMYM U MUHUMYM (QYHKLIIHN»

HEJb PABOTbI:
1.IToBTOPUTH MOHATHE MPOU3BOJHON (PYHKIIMH, TOYKH JIOKAJIHHOTO MaKCUMyMa
(MMHHMMYMa) Ha IpOMeEXyTKe |.
2. KoppekTtupoBaTh 3HaHHsI, YMEHUS U HaBBIKU 10 TeMe: «3a/lauid Ha MAKCUMYM U
MHHAMYM (pYHKIIUU»
3. Onpenenuth ypoBEHb YCBOCHUS 3HAHUM, OLICHUTD PE3YJIbTaT JeSTeIbHOCTH
oOyJaromuxcs.

OBOPYJIOBAHHUE: uHCTPYKIIMOHHBIE KapThl, TETPAAN JJIS NPAKTUYECKUX padoT.

MHOPAAOK BBIITIOJIHEHUSA PABOTBI:



OTBeTHTH HA KOHTPOJIbHBIE BONIPOCHI:
1. Yro Ha3wIBaecTCSA MPOU3BOTHON (DYHKITHH.
2. Ilepeuncnure yTBEep)KACHHsS O TOYKax Makcumyma( mMuHUMyma ) ¢yHkiuu f(X) Ha
npoMexyrtke |.

2. BoINOJHUTH 3aaHusl AJs PAKTHYECKOH padoThl.
3. Odopmuth otuer o padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1.
Yucno 76 npeacTaBUM BUJE CYMMBI 3 TIOJIOXKUTENIBHBIX YHCE TaK, YTOOBI CyMMa KBa/IpaToOB
BCEX CJIOTaeMbIX ObliIa HANMEHBIIIECH, & OTHOLIIEHHE TIEPBOTO YKCIIa KO BTOPOMY ObLT paBHO 2:3

Bapuanrt 2.
Yucno 90 npeacTaBUM B BUJIE CYMMBI 3 TIOJIOKUTENBHBIX YHCEN TaK, YTOOBI IEPBOE YUCIIO OBLIO

B 2 pa3a 0oJibllle BTOPOTO, a IPOU3BEACHUE BCEX TPEX UMCeN ObLII0 HAaHOOJIBIINM.

MMPAKTUYECKOE 3AHATUE Ne 38

«HccnegoBaHre QyHKIMU C TOMOILbIO TPOU3BOJHON»
HEJIb PABOTbDI:
1. TloBroputs ¢Gopmynsl u mnpaBwia aupdepeHIUPOBAHUSA; AITOPUTM HCCIIEIOBAHUS
(GYHKIMY U TIOCTpOEHHE ee Tpaduka ¢ TOMOIIbIO MPOU3BOIHOM.
2. KoppektupoBaTh 3HaHHS, YMEHUS U HaBbIkU 1o TeMme: «lccinemoBaHue QyHKUUMU C
MMOMOIIBIO TPOU3BOTHOM.
3. OmpenenuTs ypOBEHb YCBOGHMSI 3HAHWUW, OLEHUTh pe3yabTaT JEATEIbHOCTH
00ydJaronuxcs.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIC KAPThI, TETPAAH VIS TPAKTUUECKUX PaOOT.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:

1)Kakue Toukn otpeska [a; b] maseBaror kpurHueckumu Toukamu ¢yakiun? Kak HaiiTa 9TH
TOYKHU?

2)®ynxuusa f(X) mempephiBHAa Ha mpoMexyTke | W MMeeT BHYTPH 3TOTO IIPOMEXYTKA

POU3BOHYHO f / (x). OGBsCHNTE, KaK 10 3HAKY NPOM3BOIHOIN MOXKHO 3aKJIFOUHTH, BO3PACTAET
WK yObIBAeT OHA HA MPOMEXYTKE .
3)Pacckaxkute anropuT™M HCCIenOBaHHS (DYHKIMHM M TMOCTPOCHHE €€ rpaduka ¢ MOMOIIbIO
MPOU3BOTHOM
2. BbINOJHUTSH 3aJaHUA U1l MPAKTHYECKOH padoThl.
3. Odopmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuasnr 1.
x%—4
1. Uccnenyiite dynxmmo f(x) = S2.q © TIOMOIIBIO IIPOU3BOJHON M IIOCTPOMUTE €€
rpaduk.

2. VcenenyiiTe Ha MOHOTOHHOCTB U dkcTpeMymbl pynkmuio f(x) = x2 — 181n x.
Bapuanr 2
1. Uccnenyiire dynxmmio f(x) =

rpaduk.
2. HccnestyiiTe Ha MOHOTOHHOCTH 1 dKkcTpeMyMsl dyrkimio f(x) = 32Inx — x 2,

2
x<-3
i1 C NOMOUIBIO IIPOM3BOJHOMU M IIOCTPOUTE €€
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« [lepBoo6pa3sHas. HeonpeeséHHbBIA HHTETrpaJ.»
HEJIb PABOTBI:
1. IloBropuTh oOmpeaenacHUe MNepBOOOPA3HON, HEONpPEeAEIEHHOT0 HHTErpaiga, CBONCTBA,
IIpaBUJIa HaX0XIEHUS [1EPBOOOPA3HBIX; TAOIUIYy IEPBOOOPA3HBIX .
2. KoppextupoBarh 3HaHWs, yMeHHss W HaBblkh 10 Teme: «llepBooOpasnasi.
Heonpenenennslii nuHTErpaim».
3. OmpenenuTh YpOBEHb YCBOCHHS 3HAaHUH, OICHUTh pE3yJbTaT JCATEIbHOCTH
00yJaronuxcs.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH JIJIs IPAKTUYECKUX padoT.
MHOPAAOK BBIIIOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:
1) Kakyto pyHKIHIO Ha3bIBAIOT NepBO0Opa3Hoii aist hynkimu f(X) Ha uaTepBane (a;b)?
2) Bepno mu, uto ecnu ¢yHkums F(X) sBiasercs mepBooOpasnoit mis ¢ynkiuu f(X), TO
bynkius F(X)+C sBnsercs mepBoodpasHoit s ¢yHkimu f(X)?
3) Uro HA3BIBAKOT HEONMpPeaeJeHHBIM HHTErpaiom?
4) Kak 0003Ha4alOT HeonpeaeJeHHbIi HHTEerpa?
5) Kak npoBepuTh NPABUJIbHOCTH HAX0KIEHUsI HEOTIPEIeJTeHHOr0 MHTerpaJsia?
6) B yem 3akiII0uaeTcsi OCHOBHOE CBOCTBO HeONpeaeIeHHOr0 HHTerpaJa.
2. BoInotHUTB 3a1aHKUS A1 IPAKTHYECKO padoThI.

3. O¢popmuTts oTyet 0 padore. _
BAPUAHTBI IPAKTUYECKOU PABOTbI

Bapuanr 1.
1. Jloxaxwure, uto Gynkimsa F(X) ects mepBoodpaszHas s pyukuuu f(X), ecmu:

_x3  5x2 2
a) F(x)—?—7+2x—13 7 f(x) = x%—5x + 2(x € R);

6)F(x):%+5x+sinx+2 7 f(x)=—%+5+cosx(x¢0);
2. Haiinure mepBoo6pasnyro aist pyuakuuu f(x):
a) f(x)=sin x+ 3 cos x- 2*(X € R);

6)f(x)= ' -3x*+~(x>0)

3. Haiiaure Ty nepBoobpasuyro 1 Gyrkuuu f(X), rpaduk KOTOpoit MPOXOUT Yepe3 TOUKY
A, ecim:

a) f(x)=4x, A2;17);

6) f(x)= 2xsinx, A(g; 2)

4. Haiigure:
a) [/2x—3dx; 6) jcosBx dx
Bapuanrt 2.
1. Hoxaxwure, uto GpyHkuus F(X) ects mepooOpasHas mis pyukuuu f(X), ecru:
x*  5x3
a) F(X)ZT—T+4x+31/1f(x) = x3 —5x2 + 4(x € R);

0) F(x):£+ 5x+cosx—11u f(x) = —é+ 3 —sinx (x # 0);
2. Haiigure nepBooOpaszHyto st pyHkiwn f(X):



a) f(x)=sin x- cos 2x- 3*(x € R);

4
6) f(x)= x5-/x - ~(x>0)
3. Haiigure Ty nepoo6pasnyro mis ynkuuu f(X), rpaduk KOTOpoit MPOXOUT Yepe3 TOUKY
A, ecin:

a) f(x)= 3x2, A(2;33);
6) {()= V2 cos x, AC; 3)
4. Haiigure:

a) [V3x—2dx;  ©) jcost dx

INPAKTUYECKOE 3AHSTHE Ne 40
«Onpese/1IéHHBINM UHTErpas »

HEJIb PABOTBI:
1.IloBTopuTh oOmpeneieHue MepBoOOpa3HON, ONpeAeneéHHOro0 MHTErpajla M ero
TEOMETPUYECKOTO CMBICIIA; CBOMCTBA OMNPEACIEHHOTO MHTErpala u Ta0IHILy

nepBooOpasubix; Gpopmyny HeroTona-Jleitbuuna.
2.KoppekTupoBaTh 3HaHUS, YMEHHS U HABBIKHU 110 TeMe: «OnpenenéHHblil HHTErpal ».
3.0mpenenuTh YpOBEHb YCBOEHHSA 3HAHUM, OLEHUTh PE3YyNIbTaT JESTeIbHOCTH
00yJaronuxcs.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIC KAPThI, TETPAAH VIS TPAKTUUECKUX PaOOT.
HOPAJOK BBIIIOJTHEHUSA PABOTDI:
1.0TBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:
1)UTo Ha3bIBAIOT OMPENCAEHHBIM HHTETPATIOM?
2) 3anuiuTe OCHOBHBIE CBOMCTBA OMIPEICIEHHOTO HHTErpasa.
3)Chopmynupyiite Teopemy HproTona-JIeitOnuia.
2. BbINOJIHUTH 3aJaHUA U1l IPAKTHYECKOH padoThl.
3. O¢popmuTts oTyet 0 padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuasnr 1.
1. Beraucnure ¢ nomonisto popmyinsl Hetorona-JIeliOHMIIAa OnpeieIeHHBI HHTETpal:
5, 2 T . e 2dx
a) [, (x% +x + dx; 6) J, sinx dx; B) [} —-
2. Beruucnure miomaas GUrypbl, OrpaHideHHON JIMHUSMU:
ay=4+x%y=2—-x,x=—-1ux=1;
o)y =x3,y=1ux=2.
Bapuanr 2
1. Beruncnute ¢ nomouisio popmyinsl Hetotona-JleiiOHuma onpeneaeHHblii HHTErpalt:
A
4, o . 2z . e 3dx
a) [, (x? —x + Ddx; 6) J?zcosx dx; B) [} —-

2
2. Beraucnure niomaas GUrypbl, OrpaHUUEHHON JTMHUSMMU:

a)y=4—x%y=x+5x=—-1ux=1;
6)y=x3y=8ux=1.
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«[IpumeHeHue uHmezpa108»

HEJIb PABOTbDI:

1.IToBTOpHTH OIpeeTIeHne ONPEaeIEHHOTO HHTETpaia U €ro reOMETPUIECKOTO CMBICIIA;
CBOMCTBA OIpENeNEHHOTO UWHTErpana; (OpMyibl: IUIOMIaas Kpyra, oObeM Tena
BpameHus, paboThl, Macca CTEPXHs MEPEeMEHHOH IUIOTHOCTH, paboTa IIEKTPHYECKOTO
3apsaaa, AaBJICHUEC XKUJAKOCTH HAa CTCHKY, LCHTP TSXKCCTH; HAYUUTHCA NMPUMCHATL UX IIPU
peleHnn 3a1a4.

2.KoppekTupoBaTh 3HaHUS, YMEHUS U HaBBIKU 110 TeMe: «[IpuMeHeHne HHTEerpaJoB»
3.0npenenuTs ypOBEHb YCBOGHUSI 3HAHUW, OIEHUTh PE3YJIbTaT JIEATEIbHOCTH
00yyJaronuxcs.

OBOPYJIOBAHMUE: uHCTPYKIIMOHHBIE KapThl, TETPAIH JUIsl MPAKTUYECKUX PadOT.
HOPAJOK BBIIIOJTHEHUSA PABOTDI:

1.

OTBeTHTH HA KOHTPOJIbHBIC BOIIPOCHI:

1)UTto Ha3bIBatOT ONpeeEHHBIM HHTErpaioMm?

2) 3anumute GopMyy BHIYMCIEHUS TUIOIIAAN Kpyra.

3) 3anummute hopmyiry oobeMa Teia BparieHusl.

4) 3anumute popmMyay pabOTHI.

5) 3anummTe GopMyITy MacChl CTEPXKHS MIEPEMEHHOU TIJIOTHOCTH.
6) 3anumute GopMyiry paboThI AIEKTPUUECKOTO 3apsiia.

7) 3anummuTe GopMyITy JaBICHUS KUIKOCTH HA CTCHKY.

8) 3anumuTe GpopMyIiy LIEHTpa TSHKECTH.

2. BbINOJHUTH 3aJaHUA ISl IPAKTHYECKOH padoThlI.

3. O¢popmuts oTyet 0 padore.

BAPUAHTBI IPAKTUUYECKOM PABOTBI

Bapuanr 1.
1. TInotHOCTH cTepkHS Ha oTpeske [a; D] ects dynkmms p(x) koopawHatel X(a < x < b)io

Beruncnure maccy crepikHs, eci : p(x) =x+1,a=0,b=2.

Bapuanr 2

1. Berauciure 066eM Tena, MOJydeHHOTO BpalleHHeM KpuBoii — rpaduka GyHKmun y = X, -2 < X
<2, Bokpyr ocu Oy.

INPAKTHYECKOE 3AHATHE Ne 42
«YpaBHEHUS-C/IeACTBUA»

IIEJIb PABOTDI:
1. HOBTOpI/ITb OIIPCACIICHUC YPaBHCHUA-CIICACTBUS OCHOBHBIC npeo6pa30BaHH}1,
MMpUBOJAIINC K YPABHCHHUIO-CIICACTBUIO.
2. KOppeKTI/IpOBaTb 3HAHUA, YMCHUA U HABBIKU 110 TEME: «ypaBHeHI/IH'CJ'IeI[CTBI/IH».
3. OHpeI[eJ'II/ITL YPOBCHb  YCBOCHUA 3HaHHﬁ, OLOCHUTL  pPE3yJIbTaT  ACATCIbHOCTHU

oOyJarouxcs.

OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPaaU AJIs MPAKTHUECKUX padoT.
MHOPAAOK BBIITIOJIHEHUSA PABOTBI:

1.

OTBeTHTH HA KOHTPOJIbHbIE BONIPOCHI:
1) Kakoe ypaBHEHHE Ha3bIBAIOT YPaBHEHHEM-CIICICTBUEM HCXOIHOTO YPaBHEHUS ?
2) SIBNAIOTCS JM BCE KOPHHU HCXOJHOTO YPABHEHHS KOPHSIMU €ro ypaBHCHHS-
clencTeus’?
3) Moxer M ypaBHCHHE-CIEJCTBUE HMETh KOPEHb, HE SIBJISIOUIMICS KOPHEM
HCXOJIHOTO YpaBHEHUs?



4) Kakwue npeoOpa3oBaHusl IPUBOJIAT K yPABHEHHSIM -CIICICTBHSIM ?

5) SIBnsiercss i TpOBEpKa TMOJYYEHHBIX KOPHEH 00s3aTeIbHON YaCThIO PCIICHHS
ypaBHEHHUS, €CIIM B IPOLECCE pemieHHs] ObLT COBEpPIICH MEPEeX0] OT YpaBHEHHUS K
YpaBHEHUIO-CIIEACTBUIO?

6) OObsicHHTE, TIOYEMY BO3BE/ICHHE YPAaBHECHUS B YETHYIO CTCIICHb MOYKET MPUBECTU
K MOSIBJIEHUIO KOPHEH, IOCTOPOHHUX JJIsl UCXOJAHOTO YpaBHEHMUS?

7) Kakoe ypaBHEHHME Ha3bIBalOT UppaluoHadbHBIM? Kak MOXHO pelIHuTh
HppalOHaIbHOE YpaBHEHUE?

2. BoINOJHUTH 3aaHusl AJs PAKTHYECKOH padoThl.
3. Odopmurts otuer o padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.
Pemnre ypaBHeHus:

avx+3=x+1;

6) Vx2 —5x = Vsz —4x — 6;

B) lg(x* —x% —6) = lg(x* + 4x — 11);
Nx?4+x+¥x—1=Yx—1+12;

m log;(x +5) = 2log;(x — 1).

Bapuanr 2
Pemnre ypaBHeHus:

aA)Vx — 2 =x —4;

6) Vx?2 — 4x = 6\/Zx2 — 5x — 6;

B) lg(x* —x%?—=3) =lg(x* + 3x = 7);
Nx?—x4+Yx—2=%Yx—-2+20;

m logs(x + 3) = 2logs(x — 3).

MPAKTUYECKOE 3AHSTHE Ne 43
«PellreHre ypaBHEHHUU C MOMOIIbIO CUCTEM»

IEJIb PABOTDI:
1. HOBTOpI/ITB onpeaAcICHUE CHUCTEMBI, PABHOCHUJIBHOCTHU CHUCTEM; PCIICHUEM CHCTEMEI ,
IIOKa3aTh 3aI11iMCh CUCTEMbI ypaBHeHI/Iﬁ.
2. KOppeKTI/IpOBaTb 3HAHUA, YMCHUSA U HABBIKHU 110 TCMCE: «Pemenue ypaBHeHI/Iﬁ C IOMOIIIBIO
CHUCTEM»
3. OHpe,[[eJ'II/ITB YPOBCHb  YCBOCHUA 3HaHHI>i, OLOCHUTL  pPE3yJIbTaT  ACATCIbHOCTHU

oOyJaromuxcs.

OBOPYJIOBAHMUE: uHCTPYKIIMOHHBIE KapThl, TETPAIH IJIs MIPAKTUUECKUX PaboT.
HOPAJOK BBIIIOJIHEHUSA PABOTDI:

2.

OTBeTHTH HA KOHTPOJIbHBIC BOIIPOCHI:

1) B xakoMm ciydae TOBOPST, YTO JlaHa CUCTEMa ypaBHEHUN?

2) Kak 3anuceIBaroT cucteMy ypaBHEHUN?

3) Kakoe ymnciio Ha3pIBalOT PELICHUEM CHCTEMbI?

4)Yto 3HAYUT PELIUTH CUCTEMY?

5)B kakoMm ciy4ae TOBOPST, YTO CUCTEMbI PAaBHOCUIIbHBI?

6) B xakoMm cirydae roBopsT, 4TO YpaBHEHNE PABHOCUIIBHO CUCTEME ?
2. BoInoJIHUTD 3a1aHus A1 NPAKTHYECKOH padoThI.

3. Odopmurs otuet o padore.



BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1.
Pemnre ypaBHeHus:
a) V2x=1-x 6) V8 — 10cosx = 2sinx B) V2x—2=%4x—1
r) logsin2x = logcosx n) X2+x+lg sinx = 1+Ig sinx
Bapuanr 2.
Pemnre ypaBHeHus:
a) V2x+2=1-x 6) V8 + 10 cosx = 2sinx B) V2x2—1=1%Y6x—4

r) logsin2x = lgsinx 1) X2-x+lg cosx=1+ lg cosx

IPAKTUYECKOE 3AHATHUE Ne 44
«PelieHre HepaBeHCTB € IOMOILIbIO CUCTEM»

IIEJIb PABOTBI:
1.IloBTOpUTH OmpeneneHne CUCTEMbl; HEPABEHCTB CHCTEM; MOKa3aTh PELIEHHE CHCTEMBI U
3aMMch CUCTEMbI HEPABEHCTB.
2.KoppekTupoBaTh 3HAaHUS, YMEHHS M HaBBIKM 1O TeMme: «PerieHne HepaBEeHCTB ¢
MTOMOIIBIO CUCTEM.
3.0mpenenuTh YpOBEHb YCBOEHHSA 3HAHUM, OLEHUTh pE3YJIbTaT JESTeIbHOCTH
00ydJaronuxcs.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IJIs MPAKTUYECKUX padoT.
MNOPAIOK BBIIIOJIHEHUSA PABOTHDI:
1. OTBeTUTH HA KOHTPOJIbHBbIE BONPOCHI:
1) B xakom ciryuae TOBOPAT, YTO JaHA CUCTEMa HEPaBEHCTB?
2) Kak 3anuchIBaloT cUCTeMy HEpaBEHCTB?
3) Kakoe 4mciio Ha3bIBAIOT PEUICHUEM CUCTEMBI?
4)YTo 3HAYUT PEUTUTH CUCTEMY HEPABEHCTB ?
5) B kakoM ciydae TOBOPST, 4YTO HEPABEHCTBO PABHOCHIILHO CHUCTEME ?
2. BbINOJHUTH 3aJaHUA IS IPAKTHYECKOH padoThlI.
3. O¢popmuts oTveT 0 padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.
PeninTe HepaBeHCTBA:
4 4
a) v2x+3>2x—1 0) V2x+3<x B) Vx?2—3<Vx+3
r) logz (x3-x+10)>log.(x3+5x%-6x) 1) x%—6x+ Vsinx < 2x — 12 + /sinx
Bapuanr 1.
PeninTe HepaBeHCTBA:
6 6
a) V3x—2<x 0) V3x+4>2x+3 B) Vx2—-2<V4—x
r) logs(x3-x+24)>logs(x3+4x2-5x) 1) x?+x++/cosx < 3x+ 3+ +cosx
INPAKTHYECKOE 3AHSTHUE Ne 45
«PaBHOCHUJIBHOCTb YpaBHEHHUH Ha MHOKECTBaX»
HEJ/Ib PABOTBI:

1. HOBTOpI/ITB OMpCACIICHUC ypaBHeHI/Iﬁ , PaBHOCHIIBHBIX Ha MHOKCCTBC; OCHOBHBIC
HpeO6paBOBaHI/I$I, NpuUBOAAIINE K YPABHCHUIO, PABHOCUJIBHOMY HCXOAHOMY Ha
HEKOTOPOM MHOKECTBEC,; OIIPCACIICHUC PABHOCHUIIBHBIX ypaBHeHHﬁ.

2. KOppCKTI/IpOBaTB 3HAaHUA, YMCHUA U HABBIKU 110 TCMC: «PaBHOCUIIBHOCTH ypaBHeHI/Iﬁ Ha
MHOXKECTBaAxX».



3. OmpenenuTb YpOBEHb YCBOCHHS 3HAaHUH, OIICHUTh pE3yJbTaT  JESATEIbHOCTH
00OyJaronuxcs.
OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPAAX IS MPAKTHUECKUX PadoT.
MHOPAAOK BBIIIOJIHEHUSA PABOTbDI:
1. OTBeTHTH HA KOHTPOJIbHbIE BONIPOCHI:
1) Kakue ypaBHEHUS Ha3bIBAIOTCSI PABHOCUIIBHBIMU HA MHOXKECTBE M?
2) Uto Ha3pIBAIOT pABHOCHIbHBIM Ha MHOXECTBE M MEpexoj0M OT OJHOrO
yYpaBHEHUS K Ipyromy?
3) Kakue npeoOpazoBaHus MPUBOIAT K YPABHEHUIO, PABHOCHIBHOMY UCXOIHOMY Ha
HEKOTOPOM MHOXKecTBe M?
4) B KakoM citydae rOBOPST, YTO YPaBHEHHS PABHOCHIIbHBI?
2. BoInoJHUTD 3a1aHus A1 NPAKTHYECKOH padoThI.
3. Odopmuts otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.
1. Pemmute ypaBHEHUS:
a)Vx = V3x — 2; 6) 71087(—1) — 53 _ 2x2 _ 7x — 1;
1-tg?x . 4. 1 2 6 2 _
B) Trigix sin2x — 1; r) porialen- fenlew- felon +1=0.
Bapuanr 2
1. Pemmute ypaBHEHUS:

a)Vx = /3 = 2x; 6) 61986(*=2) — x3 _5x2 4 5x — 2;
1260 o, 13 43
B)1+tg2x— sin 2x — 1; r)x4+x3+x2+x+1—0.

IMNPAKTUYECKOE 3AHATHE Ne 46
«PaBHOCH/IBHOCTb HEpPaBEHCTB Ha MHOECTBAX»
IEJIb PABOTHI:

1.IToBTOpUTH OmpeneseHre HEPaBEHCTB, PABHOCUJIBHBIX Ha MHOKeCTBe M; OCHOBHBIE
npeoOpa3oBaHusl, MPUBOIAIINE K HEPABEHCTBY, PABHOCHIIBHOMY HCXOJIHOMY Ha HEKOTOPOM
MHOecTBe M; ornpezeneHe paBHOCHIbHBIX HEPABEHCTB.
2.KoppekTupoBaTh 3HaHUS, YMEHHS U HABBIKM MO TeMe: «PaBHOCHMIBHOCTP HEpPaBEHCTB Ha
MHOKECTBaX».
3.0mnpenenuTsh YpOBEHb YCBOCHHUS 3HAHUMN, OLIEHUTH PE3yNIbTaT AeATeIbHOCTH 00YyJaIOUXCS.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH AJIs MPAKTUYECKUX PaboT.
HOPAJOK BBIIIOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:
1).Kakue HepaBeHCTBa HAa3bIBAIOTCS PABHOCHIBHBIMU HA MHOXeCTBE M?
2).Yto Ha3bpIBaIOT PaBHOCUIIBHBIM MEPEXOOM Ha MHOXKECTBE M OT OJIHOTO HEPaBEHCTBA K
apyromy?
3).Ilepeuncnure ocCHOBHBIE MPeoOpa30BaHUs HEPABEHCTB, MPUBOAAIINE JAHHOE HEPABEHCTBO
K HEpPAaBEHCTBY, PABHOCUIILHOMY €MY Ha HEKOTOPOM MHO>KECTBE YHCEI.
4) B xakoMm ciy4yae roBOpST, UTO HEPABEHCTBA PABHOCUIBHBI?
2. BpINOJIHUTH 32/1aHUSA AJIS1 NPAKTHYECKO padoThl.
3. Odopmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuasnr 1.
1. Peminte HepaBeHCTBa:



a)Vx < V6 — x; 6)vVx +1 > 33x—1;

2
) log, (3x + 1) > log, (x + 2); nlog3x < e 3
X
Bapuanr 2
1. Pemwnte HEpaBeHCTBA:
a)Vx < V6 + x; 6)V3x +1>V7x +1;
2
) log, (3x + 2) < log, (x + 3); nlogi x < T
X
IMPAKTHYECKOE 3AHATHE Ne 47
«PellleHre ypaBHEHUH ¥ HEPABEHCTB C MOAYJISIMU»
HEJIb PABOTBI:

1. TloBropuTh OOWIMI BHUJ ypaBHEHHS C MOJAYJEM; CIIOCOObI pEIIeHUs ypaBHEHUH C
MOJlyJeM; OOLIMIl BHJ HEPABEHCTBA C MOJYJEM; CHOCOOBI PEIIEHUS HEPABEHCTB C
MOJYJIEM.

2. KoppektupoBaTh 3HaHHWs, YMEHHS W HaBBIKM TI0 Teme: «PemeHne ypaBHeHWH u
HEPABEHCTB C MOAYJIAMUY.

3. OmpenenuTh YpOBEHb YCBOCHUS 3HAHUH, OIICHUTH PE3YIbTAT ACATEIBHOCTH yUaIUXC .

OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIC KAPThI, TETPAAH VIS TPAKTUUECKUX PabOT.

HOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:
1) B ueM 3aKIH04aeTCst METO/T IIPOMEXKYTKOB?
2. BbINOJIHUTSH 3aJaHUA U1l IPAKTHYECKOH padoThl.
3. O¢popmuTts oTyet 0 padore.

BAPUAHTBI IPAKTUUYECKOM PABOTHI

Bapuanr 1.
1. Pemute ypaBHEHUS:

a)|lx+2|+|x—3| =7
6) |x2 — 1| + |x? — 4] = x + 10.

2. Pemmre HepaBEHCTBA:
a) |lx — 1] + |2x — 6] < 5;
6) [x2 —5x — 1| > |x?> + x — 5|.

Bapuanr 2
1. Pemute ypaBHEeHUES

a)|lx+3|+|x—2| =7
6) [x2 — 1| + |x?> — 9] = x + 18.

2. Pemmure HepaBeHCTBA:

a)|lx — 2|+ |2x — 8| < 7;



6) |x? —7x —3| > x> + x = 5|.

IHPAKTUYECKOE 3AHATHUE Ne 48
«Mcnonb3oBaHNe CBOMCTB QYHKIUHI IPU pelleHUH YpaBHEHU I »

IIEJIb PABOTDI:
1.IloBTOpUTh OmpeneneHne (QyHKIUMU U €€ CBOMCTBA; METOJbl PEIICHUsS YPaBHEHUU C
HCII0JIb30BAHUEM CBOMCTB (DYHKIIMU.
2.KoppekTupoBaTh 3HaHUS, YMEHMS M HaBbIKU IO TeMme: «JVIcrmonb3oBaHHE CBOMCTB
(GyHKUIMH TIpU PEIICHNN YpaBHEHHIT»
3.0npenenuTb YpOBEHb YCBOEHHUS 3HAHUM, OLEHUTh PE3YlIbTaT JESATEIbHOCTH
00yJaronuxcs.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IJIs IPAKTUYECKUX padoT.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1.0TBeTUTH HAa KOHTPOJIbHbIE BOIIPOCHI:
1)Uto Takoe 061acTh CyliecTBOBaHUS (PyHKIMHN?
2)Ilepeuncnute apyrue cBOHMCTBa PYHKUINNA?
3)Kaxk pemarorcs ypaBHEHUsI HA MHOXeCTBEe M?
2. BbInoJHUTD 3a1aHus A5 NPAKTHYECKOH padoThl.

3. O¢popmuTts oTyet 0 padore. _
BAPUAHTBI IPAKTUYECKOU PABOTHI

Bapwuanr 1.

Pemnre ypaBHeHus:

a) vxz—1+ 7V2-2 log,(4 —x) =x
6) Vx*—32+Yx5+32=2
B) V2x+4=4—Vx+2

Bapuant 2.
Pemnure ypaBHeHMS:

a) Jxz—1-g"%3 log,(3+x) =x
6) Vx¥+8+Vx3-8=2
B) Vx+4=6—V3x+4
INPAKTUYECKOE 3AHATHE Ne 49
«Mcnosp30BaHKe CBOMCTB GQYHKIHUH NIPU pellleHUH HepaBEHCTB»
IEJIb PABOTHI:
1.IloBroputh ompeneneHue (GyHKUMHM U €€ CBOMCTBA; METObl PEIICHUS HEPABEHCTB C
UCIOJIb30BaHUEM CBOMCTB (DYHKIIMH.
2.KoppektupoBaTh 3HaHHs, yMEHHMs M HaBbIKM 1O TeMe: «lcnoib3oBaHHE CBOMCTB
(GyHKUUH NPU pelIeHuN HEPABEHCTB»
3.0npenenuTs YpOBEHb YCBOEHHS 3HAHMM, OLIEHUTb pE3YJIbTaT JCSITEIbHOCTH
oOyJaronuxcs.
OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPAAU I IPAKTHYECKUX PadoT.
MMOPAJOK BBIITIOJIHEHUS PABOTDI:
1.0TBeTHTH HA KOHTPOJILHBbIE BONIPOCHI:
1)Yro Takoe 001acTh CyIIECTBOBAHUS (DYHKIMH?
2)[lepeuncnure apyrue cBoicTBa GyHKIUI?
3)Kak pemarorcst HepaBeHCTBa Ha MHOXecTBe M?
2. BbINOJIHUTD 32/IaHUS AJI51 NPAKTHYECKOH padoThI.




3. Odopmurts otuet o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.
Pemurte HepaBeHCTBA:
V=2x2+6x+8
a) VTS _ k2 —3x—4>x

0) Vx2+7x+10 <Ig(—5x++/—x%2—-5x—6)
B) Vx2—6x+8+I1g(x?—8x+17)<0

Bapuanr 2.
Pemurte HepaBeHcTBa:
[ 942 _
a) 2V _ k2 4 3x—4>x

6) Vx2—7x+10>I1g(\/7x—x2—10+2)
B) Vx2—8x+15+I1g(x*—10x+26) <0

IMPAKTUYECKOE 3AHSITHUE Ne50
« CucTteMbl ypaBHEHUM»
ILEJIb PABOTBI:
1. TloBTOpuTH ompeneneHrne PEIIeHUsI CUCTEMBI JIBYX YpaBHEHUH C IBYMSI HEU3BECTHBIMU,
YTBEPIKJICHHS O PABHOCHUIILHOCTH CHCTEM; CTIOCOOBI PEIICHHS] CUCTEM YPaBHEHHH.
2. KoppekTupoBath 3HaHUS, yMEHUS M HABBIKH 10 TeMe: « CHCTEMBI ypaBHEHHID»
3. OmpenenuTs ypOBEHb YCBOCHHS 3HAHWH, OICHUTH pPE3YJIBTAT  JICATCIHBHOCTH
00ydJaronuxcs.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIC KAPThI, TETPAAH VIS TPAKTUUECKUX PaOOT.
HOPAIOK BBIIIOJTHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:
1) Yrto Ha3BIBAIOT PEIICHUEM CUCTEMbI YPaBHEHU?
2) Kakue cucTeMbl ypaBHEHHI Ha3bIBAIOT PABHOCUIBHBIMU?
3) Kakue nmpeoOpa3oBaHus YpaBHCHHH CHUCTEMbl MPHBOAAT K  CHCTEME,
PaBHOCUJILHOM MCXOIHOM?
2. BbINOJIHUTB 3aJaHUA VISl IPAKTHYECKOH padoThI.
3. O¢popmuTts oTyet 0 padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuasnr 1.
Pemnte cucremy ypaBHEHMIA:

: x+y=§ 6){lg(x—5)+,/y—3=1

a ; )

sinxcosy=% lglx —5)—Jy—3=-1
2x +sinx = 2y +siny

B){ x+y=§ :

Bapuanr 2
Pemnre cucremy ypaBHEHMIA:

x+y:§ _ 6){lg(x+2)+,/y—1=2
2

cosxcosy:1 lglx+2)—Jy—1=0
{Bx — cosx = 3y — cosy
B) .

a)

x+y=§






PA3JIEJI 2. TEOMETPUA
INPAKTUYECKOE 3AHATHUE Ne 51

«[lnomaab TpeyrosbHuka. ®opmysia 'epona»

IIEJIb PABOTDI:
1.IloBTOpHUTE TOHSTHE IUIOMIAAW, IEPUMETPAa TPEYTrOJBbHUKA; (OPMYIIBI, CBS3BIBAIOIINE
IIJIOIIAb TPEYrOJIbHUKA C PAJUyCOM BIIMCAHHOW B HErO OKPYKHOCTH; CJIEICTBHS O IUIOLIAH
TpeyrojpHuKa; popmyrna ['epona.
2.KoppekTupoBaTh 3HaHUs, YMEHUS U HaBbIKU 10 TeMme: «[lmomans Tpeyroiapauka. opmyna
I'epona».
3.0mnpenenuTsh ypoBEHb YCBOEHUS 3HAHUHN, OLIEHUTH PE3YJIbTaT ACATEIbHOCTH 00YyYaOLUXCS.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IJIs IPAKTUYECKUX padoT.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1.0TBeTUTH HAa KOHTPOJIbHBbIE BOIIPOCHI:
1) 3Banummrte GopMyIIbI IUIOIIAAN TPEYTOIbHUKA.
2) Kak onpeienuTh MepuMeTp TpeyroibHUKa?
3) 3anummuTe paBEeHCTBA, CBA3BIBAIONICE IUIOIIAAb TPEYrOJIbHUKA C
paguycoM ONMCAHHOM BO3JIE HETO OKPYKHOCTH.
4) 3Banwumute GOPMYIIBI TUIOIMAAM TPEYTOJIbHUKA Yepe3 pajnyc OMUCAHHOM
OKOJIO HErO OKPYKHOCTH.
5) 3anumure (GOpMYNIBI IJIOMIAAA TPEYrOJbHHUKA HCIONB3YsS (OPMYITy
I'epoHa.
2.BbINOJIHUTSH 3aJaHUA VIS IPAKTHYECKOH padoThl.
3.0¢popmurts oTyet 0 padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapwuanr 1.
1.JlaH TpeyroJbHUK CO CTOPOHaMH a =2 ¢M, b = 3 cM, ¢ =4 cM, B KOTOPBI BIIUCaHA
OKPY)KHOCTB € paguycom 2 cM. HaiiTu mionmaap TpeyrojabHUKA.
2. Haiinure muiomaap TpEyrojJbHUKA, €CJIA €ro BHICOTHI paBHBI 3¢M, 4cM U 6CM.
3. Beraucnure miomniaap TpeyroiabHUKa, 3Has, 4YTO €r0 CTOPOHBI PaBHBI 6 ¢M; 5 ¢cM U 2,2 cM.
Bapuant 2.
1./laH TpeyroJbHUK CO CTOpoHaMH & = 5 cM, b = 6 cm, ¢ =4 cm. Bokpyr Hero omnucana
OKPYXHOCTh ¢ R = 3 cM. HaliiuTe TUIOIaab TPEYroJbHUKA.
2. Haiinurte muiomaap TpEyrojabHUKA, €CIIM €ro MeuaHbl paBHbl 9cM, 12cm u 15¢m.
3. .Haiitu mnomaap TpeyroapHUKa, CTOPOHBI KOTOPOTo paBHbI 13aM, 14am u 151Mm.

IMPAKTUYECKOE 3AHATHUE Ne 52
«JJIIMIIC, TUTIep6oJia, mapaboJia.»

IEJIb PABOTHI:
1.IloBTOpuUTh oOmpeAeneHus  UIMICA, TUnepOoJbl ,Mapaboibl U UX XapaKTEepPUCTHK
HAy4YUThCS BBINOJIHATH YEPTEXK K 3a/7aue; NPUMEHUTb YpPaBHEHUS ODJUIMIICA, TUIEPOOJIbI
,-Iapa0oJIbl IPU PEIICHUH 3a/1a4.
2.KoppekTupoBaTh 3HaHUS, yMEHUS M HABBIKH 110 TeMe: «IUIHUIIC ,runepooa, napadosay
3.0npenenuTb ypoBeHb YCBOCHHSI 3HAHUH, OLIEHUTh Pe3yNbTaT AeSTebHOCTH 00YJaOLIIXCSl.
OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KAPThI, TETPAAN AJIS MPAKTHUYECKUX PaOOT.
MHOPAAOK BBIITIOJIHEHUSA PABOTBI:
1.0TBeTHTH HA KOHTPOJILHBbIE BONIPOCHI:
1. [laiiTe onpeaeseHne 3UIMICA U €0 OCHOBHBIX XapaKTEPUCTHK.
2.3anummuTe KAHOHNYECKOE YpaBHEHHE JJUINIICA.



3. laiite onpenencHue runepOoIibl U e€ XapaKTePUCTUK.
4.3anumure ypaBHEHHUE runepOoJIbl.
5. JlaiiTe onpenenenue mapaboibl U €€ OCHOBHBIX XapaKTEPUCTHUK.
6.3anuiuTe ypaBHEHUE MMapadOoJIbL..
2.BbINOJTHUTSD 32/1aHUSA A1 NPAKTHYECKOi padoThl.
3.0¢opmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1.
1.IToctpouts smumnc 9x%+25y?=225.
Haiitu: a) momyocu; 6) kKoopauHaTHl (OKYCOB; B) SKCHIEHTPUCHUTET; T') YpaBHEHUS TUPEKTPHLC.
2.IToctpouts mapadony Y?=6Xy U HAlTH ee IapaMeTphL.
Bapnanr 1.
1.IToctpouTs smmnc 4x2+36y?=400.
2.IMoctpouts runepboiy 36 X>—5y? =169.. Haittu: a) momyocu; 6) KOOpaAMHATE! (HOKYCOB; B)
AKCIICHTPHUCHUTET; T) YPAaBHEHHUSI aCHMIITOT; 1) YPaBHEHHUS JUPEKTPUC.

IMPAKTUYECKOE 3AHSTHUE Ne 53
«IIpeomem cmepeomempuu. Axcuomvl cmepeomempuuy

HEJIb PABOTBI:
1.IToBTOpUTH MOHATHE CTEPEOMETPUH, OCHOBHBIX (PUTYP B IPOCTPAHCTBE; aKCHOMBI
CTEPEOMETPHUH U CIICICTBUS U3 aKCHOM; HAYYUTHCS BHITIOJHATH YEPTEXK K 3a7a4aM; MPUMEHSITh
3HAHUS 10 TaHHOW TeMe TIPH PEIICHUH U J0Ka3aTeNbCTBE 3a/1a4.
2. KoppekTupoBaTh 3HaHUsI, YMEHHS U HaBBIKHU 110 TeMe: «IIpeamer crepeoMeTpun. AKCHOMBI
CTEPEOMETPUI.
3.0mnpenenuTh YpOBEHb YCBOCHHUS 3HAHUM, OLIEHUTh PE3YNIbTaT ACATEIbHOCTH 00YyJatoUXCS.
OBOPYJIOBAHMUE: uHCTPYKITMOHHBIE KaPThI, TETPAJIN TSI TPAKTHICCKUX PadoT.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1.0TBeTUTH HA KOHTPOJIbHBbIE BONIPOCHI:

1) Kak Ha3piBaeTcs pa3ien reoMeTpuu, U3yJdarouinii Gurypsl B mpocTpaHCTBE?

2) HazoBute ocHOBHBIE (DUTYPHI B IPOCTPAHCTBE.

3) Chopmynupyiite akcuomy Al.

4) Chopmynupyiite akcuomy A2

5) Chopmymupyiite akcuomy A3.

6) MoryT i1 npsiMasi ¥ TUIOCKOCTh UMETh JIBE€ OOIINE TOUKHU ?

7) CKOJIbKO TUIOCKOCTEH MOKHO TPOBECTH Uepe3 TPU TOUKU?

8)CKOJIbKO TIOCKOCTEH MOKHO MPOBECTH Yepe3 MPSIMYIO U HE JISKAIIYI0 Ha Hel TOuKy?

2. BbINOJHUTD 3aJaHUS JJIA PAKTHYECKO padoThl.

3. Odopmurs otuer o padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.

l.ﬂaHbI ABC IIPAMBIC, KOTOPBIC IIEPECCKAOTCA B TOUYKC M. I[OKa)KI/ITC, 4TO BCC MPAMBIC, HC IIPO-

XOOAIHUE 4€pPE3 TOUKY Mn MEPECCKAIOINEC JaHHBIC IIPAMBIC, JICKAT B OJTHOM TIJIOCKOCTH .



C

2.Tpu nanHble TOUKH COEAMHEHBI MOMApPHO OTpe3kaMu. JIoKakuTe, YTO BCE OTPE3KH JIeKaT B

OJHOY IIOCKOCTH.

Bapuanr 11
1.Jlana nipsimasi ¥ TOYKa, HE JieXkKallasi Ha 3TOU npsiMoil. JlokaxuTte, 4To BCe MPSAMbIE, IPOXOIs-

1[Me yepe3 JaHHYI0 TOUKY U MepeceKaroline JaHHYIO MPsIMYI0, JIe)KaT B OHOMN MIIOCKOCTH.

AN

a M

2. Touxku A, B, C u D He nexar B OJHOM IIJIOCKOCTH
a) Moryt nu Kakue-To TpU U3 HUX JIeKaTh Ha OJHON TPIMOi?

6) Moryr nu npsimbie AB u CD nepecexaTbesi?



MNPAKTUYECKOE 3AHSATUE Ne 54
«B3anMHoe pacnoJioxkeHue NpsiMbIX B IPOCTPAHCTBE »
IIEJIb PABOTBI:
1.IToBTOPUTH OTMIpEieTICHUE CKPEITUBAOIIUXCS IPSIMBIX B TPOCTPAHCTBE; TPU3HAK
CKPEITUBAIOIINXCS MPSMBIX; TPU CIydasi B3aUMHOTO PACIOJIOKEHUS ABYX MPSIMBIX; YTIia MEXITY
MIPSIMBIMH ;HAYYUTHCS BBITIONHATh YEPTEXK K 3a7a4aM; MPUMEHATh 3HAHUS 10 TAaHHOHW TeMe MpH
peIIeHNH U J0Ka3aTeIbCTBE 3a/1a4.
2.KoppekTupoBaTh 3HaHUs, YMEHHS M HABBIKH 110 TeMe: «B3anMHoe pacrosioxkeHne mpsMbIX B
MIPOCTPAHCTBEY.
3.0npenenuTh ypoBEHb YCBOCHUS 3HAHU, OIIEHUTh PE3YJbTAT JAEATEILHOCTH 00YJarOIIIXCS.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIC KAPThI, TETPAAH VIS TPAKTUUECKUX PabOT.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1.0TBeTUTH HA KOHTPOJIbHbIE BONPOCHI:
1)Kakue npsiMpie B TPOCTPAHCTBE HA3BIBAIOTCS MAPALICTbHBIMUA? CKPEITUBAIOIIIMMHUCS ?
2)KakoB0O MOXeET OBITh B3aUMHOE PACIIOJIOXKEHNE JBYX MPSMBIX B IIPOCTPAHCTBE?
3)ChopmynupyiTe TpU3HAK CKPEIIHUBAIOIIUXCS MTPSIMBIX.
4)UeMy paBeH YroJl MExIy IpsMbIMU?
2. BbINOJIHUTSH 3aJaHUA VISl IPAKTHYECKOH padoThl.
3. O¢popmuts oTyer 0 padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1.
1./lan ky0 ABCDA1B1C1D1. Haitnure yraer mexxay npsmbiMu: a) AB1 u CCy; 6) AB1 1 CDy; B)
AB1 1 DA;.

2. JTano: ABCD - mapamnenorpamm; ABEK - tpanerus: EK - ocnoBanue; EK € (ABCD)

a) BersicuuTe B3aumHoe pacrionoxenue npsameix CD u EK.

0) Haiitu: P(ABEK), ecmu AB = 22,5 cm; EK =27,5 cwm.

E
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D puc2 c



Bapuant 11

1.B xy6e ABCJIA1B1C1/l1naiitu yron mexay npsmeivu AB1 u BCi.

2. lano: ABCD - napaiutenorpamm; ABEK - tpaneuus: EK - ocnoBanue; EK ¢ (ABCD)
a) BeisicauTe B3auMHoe pacnonoxenue npsmbix CD u EK.
6) Haittu: P(ABEK), eciu AB = 32,5 cm; EK =37,5 cm.

K E

D puc2 C

INPAKTHYECKOE 3AHSATHE Ne 55
«Terpasap .CeyeHud TeTpasgpa»

LEJIb PABOTDI:
1.IToBTOpUTH OMpeaeaeHrne TeTpadapa U €ro XapaKTepUCTUK; CEKYIEeH TIIOCKOCTH; CEUCHUS
TETpadpa ; HAYYUTHCS CTPOUTH PA3JIMYHBIC CEYCHUs TETPadApa ;BBIIIOIHATH YEPTEXK K 3a1a4H;
MIPUMEHATH 3HAHUS 10 TaHHOW TEME IIPU PELIEHUH U J0KAa3aTeIbCTBE 3a/1a4.
2. KoppekTupoBaTh 3HaHUs, YMEHHS U HaBBIKHU 10 TeMe: « Tetpasnp .CedueHus: TeTpasapar.
3.0mpenenuTsh YpOBEHb YCBOCHHUS 3HAHUM, OLIEHUTH PE3yNIbTaT ACATEeIbHOCTH 00YyJalOIUXCS.
OBOPYJIOBAHME: uHCTpYKIIMOHHBIC KAPThI, TETPAAH JIJIs1 TPAKTUUECKUX PabOT.
HOPAJOK BBIIIOJTHEHUSA PABOTDI:

1.0TBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:

1)Yto Ha3pIBaeTCSA TETPadIpoM?

2)[1epeunciute OCHOBHBIC JIEMEHTHI TeTpadapa (IToKa3aTh Ha MOJICIH).

3)Kakwue pedpa TeTpadapa Ha3BIBAIOTCS TTPOTHBOIOIOKHBIMH?

4)HazoBuTe BuABI TeTpasapa. YTo Ha3pIBa€TCs CEKYIIEeH MIOCKOCTRIO TeTpasapa ?

5Uto Ha3pIBaeTCH CeUeHHEM TeTpadipa (IT0Ka3aTh Ha MOJENN).?

6)Kakre MHOTOYTOJIbHUKH MOTYT OBITh CEYCHHEM TeTpasapa’?

7)Urto Ha3bIBACTCS CEKYIIEH IJIOCKOCTHIO TeTpasapa ?

8)Uro Ha3bIBACTCS CEUCHHEM TeTpadapa(loKa3aTh Ha MOIEIH).?

9)Kakmne MHOTOYTOJIEHUKH MOTYT OBITH CEYEHHEM TeTpadipa?

2. BbINOJHUTSH 3aJaHUA ISl MPAKTHYECKOH padoThl.
3. Odopmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1
A 1.Touku M u N — cepenunsl pedep AB u AC terpasapa ABCD (puc.
1). Hoxaxute, uro npsimas MN napaensHa mockoctd BCD.
M Haiinure ninny otpeska MN, eciu BC = a.



Puc. 1.

2.B terparnape ABCD Touku M, N u P sBrsitores cepequaamu pedep AB, BC u CD, AC =10
cM, BD = 12 cm. lokaxure, uyto muiockocts MNP npoxoaut uepes cepeauny K pedpa AD, u
HalJUTE MEPUMETP YEThIPEXYTOJIbHUKA, IOJTYYEHHOIO IIPU IIEPECEUEHUH TETpa’ipa ¢
IJI0CKOCThI0O MNP

3.M306pazute Terpasdap KLMN. a) [ToctpoiiTe cedeHre 3TOro TeTpalapa MmioCKOCThIO,
npoxoismieit uepes peopo KL u cepeauny A pedbpa MN. 6) JlokaxuTe, 94TO MIOCKOCTH,
npoxojsuias uepes3 cepeaunsl E, O u F orpeskoB LM, MA u MK, napaienbHa miockocTu
LKA.

Bapuanr 2
1.Yepes cepenunnl pedep AB u AC terparapa SABC npoBejieHa MI0CKOCTh MapalieIbHO
pebpy SB. Jlokaxkute, 4T0O 3Ta TIIOCKOCTH nepecekaet rpanu SAB u SBC no nmapamiensHbIM
MIPSMBIM.

S

Puc. 2.

2.B terpasape ABCD touku M, N u P sBsiorest cepenmnamu pedep AB, BC u CD, AC =8 cm, BD = 14 cm.
Hoxaxxknte, uto mockocts MNP mpoxomut wepes cepenuny K pedpa AD, u HaliiuTe mepumMerp
YeThIPEX YT OJILHUKA, TIOYYEHHOT'0 TIPH TIepeceueHrH TeTpadpa ¢ miockoctbio MNP,

3.Touka M nexur Ha GoxoBoii rpanu ADB terpasapa DABC. [ToctpouTts ceuenue terpadapa
TUTOCKOCTBIO, TIPOXOIAIIeH uepe3 Touky M mapamiensHo ocHoBanuto ABC.

IMNPAKTUYECKOE 3AHATHUE Ne 56

«l'[apaJmeJIem/me,a .CedyeHus Inapasuiaesenuiena.»

IEJIb PABOTHI:
1.IloBTOPHUTE ONpeneneHne napajiesIenuIeaa U €ro XapakTEPUCTUK; CBOMCTBA
NapajuleNIENUIENa; CEKYILEH III0OCKOCTH; CEUEHUS NapajlIeeNuIea; HayYUThCsl CTPOUTD
pa3IMyYHbIE CEUEHUS MapajlIeeNUIIe a; BEIIOIHIATD YEPTEXK K 3a7a4aM; [IPUMEHATh 3HaAHUSI 110
JAHHOW TEME NPU PELICHUH U JOKA3aTeJIbCTBE 3aau.
2.KoppekTupoBats 3HaHuUs, yMEHUS U HaBbIKM 110 TeMe: «llapamienenunen. Ceuenns
napajuIeIenune1a».
3.0npenenuTb ypoBeHb YCBOCHHSI 3HaHUH, OLICHUTH PE3YyNbTaT AESTEIbHOCTH 00YJatOLINXCSl.
OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPaaU JJIs MPAKTHUECKUX PadoT.
MHOPAAOK BBIITIOJIHEHUSA PABOTBI:

1.0TBeTHTH HA KOHTPOJIbHbIE BONIPOCHI:



1)Yto Ha3bIBaeTCs Mapauielienuneaom?

2)[IepeuncnuTe OCHOBHBIE DIIEMEHTHI MTapajuienenuneaa (oka3aTh Ha MOJICIIN).
3)Kakue pebpa napanenenunena Ha3bIBAIOTCS POTUBONOIOKHBIMU ?
4)HazoBuTe 1Ba CBOMCTBA MapasllelCIHIeaa.

5)Uro Ha3bIBaeTCS CEKYIIEeH TIOCKOCTBIO apauienenumnena?

6)Uro Ha3pIBaETCS CeUCHUEM Hapasuienenunena (Ioka3aTh Ha MOICIH).?
7)Kakre MHOTOYTOTBHUKHA MOTYT OBITh CEUEHUEM Mapaljieienunesa.

2. BoINoJHUTH 3aaHusl AJs PAKTHYECKOH padoThl.
3. Odopmuts otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTBI

Bapnanr 1
1.Jan napamnenenunen ABCDAIBICIDI1 . lokaxute, uto AC || A1C1 u BD || BIDI.
2. Ha pucynke uzoOpaxen napamienenunen ABCDA1B1C1DI1, Ha pebpax KOTOpOro 0TMEYEHBI
touku M, N, M1 u N1 Tak, uto AM = CN== A1M1 = CINI1. [loxaxwuTe, 910
MBNDM1B1N1D1 — napannenenumnes.
3. U3o6pazute napammienenunes ABCDA1B1C1D1 u moctpoiite ero ceuenue miockocthio BKL,
rae touka K — cepennna pedbpa AA1, a Touka L — cepeauna pedpa CCi. [Jokaxure, 9To
MTOCTPOEHHOE CEYCHNE — IMapauIeIorpaMM.

Bapuant 2

1.lokaxxute, uto B mapamienenumene ABCDA1B1C1D1 mnockocts A1DB nmapamnensna
mockoctu D1CB;.

2. Ha pucynke mn3o0pakeH mapalijielienuIe]] ABCDALBICIDL, Ha pedpax KOTOPOTO OTMEUYECHBI
touku M, N, M1 u N1 Ttak, yto AM = CN== AIMI1 = CINI1. Jlokaxxute, 4TO
MBNDM1B1N1D1 — napannenenunes.

3.13o6pazute napamnenenumnes ABCDA1B1Ci1D:1 u noctpoiite ero ceuenue miaockoctsio MNK,
rae Touku M, N u K nexxar cooTBeTcTBeHHO Ha pebdpax: a) BB1, AA1, AD; 6) CCy, AD, BBy,



INPAKTUYECKOE 3AHSATHE Ne 57
«[lapaniesbHOCTb NPAMBIX U IIJIOCKOCTEH. »

IIEJIb PABOThI:
1.IloBTOpUTE OmpeneneHne MNapauIeIbHbIX MPSAMBIX B

mapalyiICJIbHOCTH MPAMBIX; OIPCACICHHUE IapalJICIbHOCTU HpﬂMOﬁ n IIIOCKOCTH,

MIPU3HAK MMapajljIeIbHOCTU MPSMON U TIOCKOCTH.
2.KoppektnpoBaTh 3HaHUS, YMEHMS U HaBbIkU 1O TeMme: «[lapamienbHOCTh NpsMBIX U

MIPOCTPAHCTBE; MPU3HAK

IIJIOCKOCTEM».
3.0npenenuts yYpOBEHb YCBOEHHUSI 3HAHUU,
00ydJaronuxcs.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIEC KAPThI, TETPAIH IS MPAKTUUECKUX PaboT.
MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1.0TBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:
1)Kakue npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS MapalIeIbHBIMU?
2)ChopmynupyiiTe MpU3HAK NAPALIETHBHOCTH MPSMBIX.
3)UTo 3HAUMT: MpsAMas U INIOCKOCTh MapalieIbHbI?
4)ChopmynupyiTe NMpU3HAK MAPALICTLHOCTH IPSIMOM H IJIOCKOCTH.
2. BbINOJIHUTH 3aJaHUA U1l IPAKTHYECKOH padoThl.

3. Odopmurs otuer o padore. _
BAPUAHTBI IPAKTUYECKOU PABOTbI

OLCHUTHb PpPE3YJIbTAT ACATCIBHOCTU

Bapuanr 1.

1.Tpeyronsauk ABC u xBagpar AEFC ne nexar B ogHoii minockoctu. Touku K u M —
cepenunbl oTpe3koB AB 1 BC cooTBeTCTBEHHO.

a) Jlokaxwute, uto KM || EF.
0) Haitnure KM, eciu AE = 8cwm.

<




2.ITnockocth o mpoxoaut yepe3 ocHoBanne AD tpanermu ABCD. Touku E u F — cepenunbl
otpes3koB AB u CD cootserctBenno. Jlokaxure, uro EF || a.

Bapuanr 2
1.KBanpar ABCD u tpanenuss KMNL ne nexar B ogHoit miockoctu. Touku A u D — cepeaunsl

otpe3koB KM u NL cooTBeTCTBEHHO.

a) Jloxaxure, uro KL || BC.
0) Haiigure BC, eciu KL = 10cm, MN = 6¢m.

M N

B C
2.IInockocth o mpoxomut uepe3 ocHoBaHue AC tpeyronpanka ABC. Toukm D m E —
cepenunnl otpe3koB AB u BC coorBerctsenno. [Jokaxure, uro DE || a.

IMNPAKTUYECKOE 3AHATHE Ne 58
«[lepnieHAMKYIp ¥ HAKJIOHHBIE»

IIEJIb PABOTBI:
1.T1oBTOPUTH OMpeneeHe NepHeHIuKYIsApa, HAKIIOHHOW, TPOEKIUH HAKJIOHHOM Ha IJIOCKOCTh
0l; PAaCCTOSIHME OT TOYKH A JI0 MJIOCKOCTH 0L, PACCTOSIHUE MEX]Ty NapauIeTbHBIMU TIOCKOCTSIMH;
paccTosiHUe MEXTy MPSIMO U MapajliebHOM el TNIOCKOCThIO; PACCTOSIHIE MEXIY
CKPEILMBAIOIIUMHUCS MPSIMBIMU; HAYYUTHCS CTPOUTH PUCYHOK K 3ajjaue; IPUMEHATh 3HAHUS T10
JTAHHOW TeME MPU PEUICHUH U JOKa3aTelIbCTBE 3a/1au.
2.KoppekTupoBaTh 3HaHUS, YMEHHS M HaBBIKU 110 TeMe: «llepreHauKynsp 1 HaKIIOHHBIEY.
3.0mnpenenuTsh YpoBEHb YCBOCHHUS 3HAHUMN, OLIEHUTH PE3yNbTaT AeATeIbHOCTH 00YyJaIOUXCA.
OBOPYJIOBAHMUE: uHCTPYKIIMOHHBIE KapThl, TETPAIH IJIs MPAKTUUECKUX PaboT.
HOPAJOK BBIIIOJIHEHUSA PABOTDI:

1. OTBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:

1) Yro Takoe MepreHaAnKYJIsIp, ONYIICHHbIH U3 JTaHHOW TOYKH Ha IIOCKOCTh?
2) Yto Ha3bIBAETCS PACCTOSHUEM OT TOUYKH J0 TJIOCKOCTH?
3) Yto Takoe HAKJIOHHAs, MPOBEACHHAs W3 JaHHONH TOYKH K TuockocTH?  IIpoekims
HaKJIOHHOM?
4) Yemy paBHO PaccTOSHHE OT TOYKU A JIO IUIOCKOCTH 0.7
5) Uemy paBHO paccTOsHUE MEXKLY MAPAIUIENLHBIMH TNIOCKOCTAMH ?
6) Yemy paBHO pacCTOSHHME MEXKIY IPAMOM U HapaJUIENbHON €l MIOCKOCTBIO?
7) Yemy paBHO PacCTOSHHE MEXTY CKPEIIUBAIOMIUMUCS TIPAMBIMHE ?
2. BoINOJIHUTH 32/1aHUS AJI51 NIPAKTHYECKO# padoThlI.
3. Odopmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI



Bapuanr 1

1.13 touku M npoBenen nepnenaukyisip MB k nnockoctu npsimoyrosibiuka ABCD.

JHokaxure, uro TpeyroapHuku AMD u MCD npsimoyrosbHsle.

2.0tpe3ok AD mepneHAMKYISIpeH K IUIOCKOCTH paBHOOeapeHHOoro TpeyrojapHuka ABC.
N3Bectho, yto AB = AC =5 cm, BC = 6 cm, AD = 12 cM. Haiiaure pacctosiHusl OT KOHLIOB
otpeska AD no nmpsimoii BC.

3.Haiinute paccrostHue oT cepeauHbl oTpe3ka AB 10 miiockocTH, HE MepeceKaroliel 3ToT
oTpe3ok. Ecim paccrostaue ot Touek A u B 10 mimockocT paBHbI 3,2¢M 1 5,3¢M.

Bapuanr 2

1.IIpsimas AK neprneHaukyispHa K IUIOCKOCTH IpaBuiibHOro TpeyronbHuka ABC, a Touka M —
cepenuna croponsl BC. Jlokaxure, uto MK L BC.

2.Yepes Bepmmny B kBagpatra ABCD npoenena npsimasi BF, mepnenaukymnspHast K ero
mwiockoctu. Haiinure pacctostHus OT TOUkH F 10 psMBIX, cofepKalliux CTOPOHBI U JMArOHaIu
kBazpara, ecau BF = 8 nm, AB =4 am.

3.Haitaure paccTosiHue OT ceperHbl 0Tpe3ka AB 10 IIOCKOCTH, HE MePECEKAIOIIEH ITOT
oTpe3ok. Eciu pacctostHue ot Touek A u B 10 mockoctu paBHbl 7,4¢cM U 6,1cMm.

MMPAKTHYECKOE 3AHATHE Ne 59
«[lepneHAMKYISIPHOCTb MJIOCKOCTEN»

IIEJIb PABOTBI:
1.IToBTOpUTH ONpeAeneHNe IBYTPAHHOTO yIJla, €r0 XapaKTEepPUCTUK; TUHEHHOTO yria
JIBYTPAHHOTO yIJIa; FPayCHON Mephl IBYTPAHHOTO yrila U €ro BUJIOB; MEPHEHAUKYISIPHOCTH
JBYX IUIOCKOCTEH; MPU3HAK MEPIEHANKYIIPHOCTU ABYX MIOCKOCTEH; HAyYUTHCS CTPOUTH
PUCYHOK K 3a/1a4e; IPUMEHATh 3HAHUS 10 JaHHOW TeMe MPH PEIICHUH U I0Ka3aTeIbCTBE 3aa4.
2.KoppekTupoBaTh 3HAHUS, YMEHHS U HaBBIKU 110 TeMe: «lleprneHauKyaspHOCTh TIOCKOCTEM.
3.0mnpenenuTsh YpOBEHb YCBOCHHUS 3HAHUMN, OLIEHUTH PE3yNIbTaT AeATEeIbHOCTH 00YyJaIOLUXCS.
OBOPYJIOBAHMUE: uHCTPYKIIMOHHBIE KapThl, TETPAIH IJIs MIPAKTUUECKUX PaboT.
HOPAJOK BBIIIOJIHEHUSA PABOTDI:

1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:

1.Kakas ¢urypa HazpiBaercs AByrpaHHbiM yriom? [IpuBeaure npuMepsl.

2.Kak uzmepsiercst AByrpaHHbli yroi?

3.Ha3Batb BU/bI JBYTPAaHHBIX YIJIOB.

4.Kakue J1Be MJIOCKOCTH HA3bIBAIOTCS NEepHeHAuKyIsipHbIMU? [IpuBeaure npumep.

5. ChopmynupyiiTe MpuU3HaK NEPHIEHAUKYISIPHOCTH JBYX TIOCKOCTEH.

2. BpINOJIHUTH 32/1aHUSA AJIS1 NPAKTHYECKO padoThlI.

3. Odopmurs otuer o padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuasnr 1.



1.Beimoniaure Ne 167.

2.Pemuts 3amauy. B rerpasape PABC yron ABC pasen 90°, npsimast PB nepnenukysispHa
mockoctd ABC. [Jokaxure, uto yrona PCB — nunelinbiit yron asyrpansoro yria ¢ peopom AC.
3. Mapamnensusie otpe3ku A1A2, B1B2, C1C2 3akiroueHsl MEXy HapaiebHbIMUA TIOCKOCTSI-
MU QU .

a) Onpenenute Bua uetbipexyroibauka A1BIB2A2, C1B1B2C2, A1CIC2A2.

0) Hokaxure, uto TpeyroapHukd A1B1C1 u A2B2C2 paBHBI.

Bapuanr 2.

1.Beimonnute Ne 177.

2.Pemmte 3anauy. 13 Touek A u B, nexxamux B ABYX NEPIECHAUKYJISAPHBIX IJIOCKOCTSX,
onymieHsl neprneHaukyisipel AC u B]l Ha psimyro niepeceuenus miockocteit. Haiiaure nimay
otpeska AB, eciiu C/I=AC=6¢cm, B/I=7cM.

3.ITnockocTn o 1 B napamnensuel. AAL | BB1, AB =10 cm. Haiitn A1B1.

INPAKTHYECKOE 3AHATHE Ne 60
«[lepneHAUKYIAPHOCTb NPAMBIX U IIJIOCKOCTEU»

IIEJIb PABOTBI:
1.IToBTOPUTH ONpeeneHNE NEPIEHAUKYIISPHBIX IPSMBIX B IPOCTPAHCTBE;
MEPIEHAUKYIIIPHOCTH MPSAMOM U TUNIOCKOCTH; MTPU3HAK NEPIICHINKYISIPHOCTH NPSIMOU U
IJIOCKOCTH; HAYYUThCSI CTPOUTH PUCYHOK K 33/1a4Ue; IPUMEHATh 3HAHUS 110 JAHHOU TeMe IIPU
pELIeHUH U J0Ka3aTeIbCTBE 3a/1a4.
2.KoppekTupoBarh 3HaHUsI, yMEHHSI U HABBIKU 110 Teme: «lleprneHIuKyaspHOCTh OPSIMBIX U
IIOCKOCTEN».
3.0mnpenenuTsh YpoOBEHb YCBOCHHUS 3HAHUMN, OLIEHUTH PE3yNbTaT AeATeIbHOCTH 00YyJaIOUXCS.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IJIs IPAKTUUECKUX PaboT.
HOPAJOK BBIIIOJITHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:

1) Kakue mpsiMbie B IPOCTPAHCTBE HA3BIBAIOTCS MEPICHUKYIAPHBIMHU?

2) Jaiite onpeesieHre MEPIEHANKYIAPHOCTH MPSIMON M TIOCKOCTH.

3) ChopmysupyiiTe IpU3HAK MEPIEHANKYIIPHOCTH MPSMOM U TIIOCKOCTH.

4) ChopmyaupyiiTe TeOpeMy O MPSIMOU, MEPIEHIUKYISIPHOM K IOCKOCTH.

2. BoInoJIHUTD 3a1aHus A1 NPAKTHYECKOH padoThI.
3. Odopmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI



Bapuanr 1 | Bapuant 2

1. 3akoHuuTe MpEIOKEHHE, YTOOBl MOJYyYWIOCh BepHOE yrBepxkieHue. Crenaiite

PHUCYHOK.

1.1. e IIpsIMbIE Ha3bIBAKOTCS 1.1.  Ilpsmas Ha3bIBACTCS
NEePIIEeHAUKYIISIPHBIMHE, €CIIH. . . NEPIEeHIUKYIIPHON K IUIOCKOCTH,

1.2. Ecim miIockocTh NMEpHeHIUKYISIpHA €Cllu. ..
ONHOW W3 JBYX MapauleJbHBIX 1.2.  JIBe mpsMble, MEpICHIUKYISIPHBIE
IPSIMBIX, TO OHA... OJHOMW U TOM K€ INIOCKOCTH. . .

1.3. Ecm 1BE IJIOCKOCTH 1.3. Ecmum oxHa u3 IBYX mapasienbHBIX
NEPIEHAUKYISIPHBI  TPSIMOU,  TO IPSIMBIX nepreHInKyIspHa
OHH...

TJIOCKOCTH, TO W Apyras NnpsiMasl. ..

2. OTBeThTE Ha BOMPOC

2.1.  CKoIJIbKO TEpIEeHAMKYISPOB MOXKHO 2.1CKonpKO MEpHeHIUKYISPOB

MIPOBECTH 4Yepe3 JaHHYI0 TOUYKY K MO>KHO IIPOBECTU gepes

JAHHOW NPSIMON Ha MJIOCKOCTU? JAHHYI0 TOYKYy K JaHHOM

psIMOM B IPOCTpaHCTBE?

1. Bemmummwmre

By~ £1
Ax ll D1
D, === ---JC
Al
a. PeOpa, MePIEHIUKYIISIPHBIE 1.1. PeOpa, MePIEHANKYSIPHBIC
miockoctu (DCCy). mwiockoctd (ABB1).
b. Tlnockoctu, mepreHIUKYIAPHBIC 1.2. [InockocTH, TEPIECHIUKYISIPHBIE
pebpy BB1. pebpy A1D1.
2. Ucnonbzys cumBoibl || U L, 3ammmmre, Kak pacrmoyioKeHbl MpsMas M IUIOCKOCTb.
Joxaxure.
B1 C1
A :. D1
B . C
AL
21. CC:uDCB 2.1 AA1uDCB
2.2. D:CiuDCB 1.2 B;C; v DCB
3ABlLa, CDLa, BEa, D €a, 3. ABLa, CD| AB B € a, D € a),
AB = CD. E € a, £ ECD = 40° Torxaa qyemy
KakoBo B3auMHOE pacmoio’keHue MTPSIMOn pasen Z CED? Otger oBocHyiiTe.
AC u nockoctu &? OTBEeT 060CHYHTE.




INPAKTUYECKOE 3AHATHUE Ne 61
«[IpusmMma. Peienuve 3agau»

IIEJIb PABOTDI:
1..IToBTOPUTH ONpeseneHue Npu3Msbl; €€ OOKOBOM U MOJHON MOBEPXHOCTH; OCHOBAHMUSI, BBICOTHI,
JraroHanu, O0KOBOM I'paHu, OOKOBOro pelpa; OIpeleieHne MpsAMOi, HAKIIOHHOM, MpaBUIbHON
PU3MBI; (OPMYIIBI IS BEIYHUCICHUS OOKOBOW TIOBEPXHOCTH M IUIOIIAH MOJHOW MOBEPXHOCTH
MIPU3MBbl; HAyYUThCS CTPOUTh PUCYHOK K 3ajJaye; MPUMEHATh 3HAHUSA O JAHHOW TeMme Mpu
pEILIEHNH U 10Ka3aTeIbCTBE 3aau.
2.KoppekTupoBarh 3HaHUs, yMEHUs M HaBBIKH 110 Teme: «IIpu3ma. Permenue 3amay.».
3.0mnpenenuTh YpOBEHb YCBOSHHSI 3HAHUH, OIICHUTH PE3YNbTaT AESTEIFHOCTH 00YJatOIIIXCSl.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IJIs IPAKTUYECKUX padoT.
HOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:
1) Yro Takoe npu3ma (OCHOBaHHUS MPH3MbI, OOKOBBIC TpaHu, pedpa)?
2) CoopmynupyiiTe CBOMCTBO OCHOBaHHIA TIPU3MbI; CBOMCTBA €€ OOKOBBIX pedep.
3) Urto Takoe BbICOTA MPHU3MBbI?
4) Yro Takoe TUaroHaib MPU3MbI?
5) Kakast mpu3Ma Ha3bIBaeTCs MPSIMOi (HAKJIOHHO#)?
6) Kakast mpu3Ma Ha3bIBaeTCSI MPABUIILHOM?
7) Yto Takoe 60KoBas (MOJIHAS) OBEPXHOCTH MTPU3MBI?
8) Uemy paBHa OOKOBasi IOBEPXHOCTh MPSIMOW TPU3MBI?
2. BbINOJHUTH 3aJaHUA U1l IPAKTHYECKOH padoThlI.
3. O¢popmuts oTyer 0 padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1.
1. B ocHOBaHUM TIPSAMOM MPU3MBI JIEKUT NPAMOYTOJIbHBIN TPEYTrOJBHUK C KaTeTaMu 6 ¢M U 8 CM.
BricoTa npusmsl paBHa 12 cM. HailTu nomaabs NOBEPXHOCTH MPU3MBI.
2.JlnaroHanab MpaBWIbHOM YETHIPEXYTrOJbHOW MpU3MbI paBHa 25 cM. BeicoTa mpusmsbl paBHa 15
cM. Halitu nomaas OCHOBaHMS IPU3MBI.
3.B ocHOBaHMM IPSAMOM MPU3MBI JIEKUT NPSIMOYTOJIBHBIN TPEYroJbHUK, TUIIOTEHY3a KOTOPOIO
10 cM, a octperii yron paBen 30°. Beicota mpu3mbl 20 cm. HaiiTu GOKOBYIO IMOBEPXHOCTH
MIPU3MBI.
Bapuanr 2.
1.B ocHOBaHMM NPSIMOM MPU3MBI JIEKUT IPSIMOYTOJIbHBIN TPEYTOJbHUK, KATEThl KOTOPOTO PaBHBI
12 cM u 5 cm. Haiitu niiomaib MoJIHOM MOBEPXHOCTHU MPU3MBIL, BBICOTA KOTOPOU paBHA 4 cM.
2.JInaroHanb NpaBUIbHOW YETHIPEXYTOJIbHOW MIPU3MBbI paBHa 25 cM. BeicoTa npusmsl paBHa 20
cM. Haiitu niomaas OCHOBaHMS IPU3MBI.
3.Iuaronanb 60KOBOM T'paHU MPaBUIBLHON TPEYroJIbHOM NMPU3MBI paBHA 15 cM, a cTopoHa
ocHOBaHus paBHa 12 cM. Haiitu mnomaabs OOKOBOM MOBEPXHOCTH MPU3MBI.

HNPAKTUYECKOE 3AHSTHE Ne 62
«YceyeHHad nupaMuja»
IIEJIb PABOTBI:

1. TloBTOpUTH OmpeeNeHne MUPaMH/Ibl; YCEUCHHOW U TIPaBUIILHONM YCEUEHHON MUPaMU/IBI;
OCHOBaHUs1, OOKOBBIX p&Oep ,00KOBBIX TpaHEeid, BBICOTHI, ano(deMbl; TEOpEeMy O IJIOMIaAN
OOKOBOH MOBEPXHOCTH ; HAYUYUTHCS CTPOHUTHh PUCYHOK K 3a/1ade; MPUMEHSTh 3HAHUS IO
JTAHHOW TeMe IIPU PELICHUHN U T0OKA3aTeIbCTBE 3a/1a4.

2. KoppekTupoBaTh 3HaHUs, YMEHUS U HABBIKH 0 TeMe: « Y CeUEHHAs MHpPaMUIa.



3. OmpenenuTb YpOBEHb YCBOCHHS 3HAaHUH, OIICHUTh pE3yJbTaT  JESATEIbHOCTH
00OyJaronuxcs.
OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPAAX IS MPAKTHUECKUX PadoT.
HNOPAJOK BBIITIOJIHEHUS PABOTDI:
1. OTBeTHTH HA KOHTPOJIbHbIE BONIPOCHI:
1) Yro Takoe nupamuja ?
2)ChopmynupyiiTe omnpeAeNeHUe YCCYCHHONW mHpaMuibl. (OCHOBAaHWE IHUPAMUJIBI,
OOKOBBIC TpaHH, pedpa, BbICOTA, anodema)?
3)Kaxkas nupaMua Ha3pIBA€TCS MPABUIIbHON yCeU€HHON mupamMuaoin?
1) Yemy paBHa IUI0IIa/b OOKOBOW OBEPXHOCTH MPABUIBHONW YCEYEHHOW MUPaMUIbI?
2. BoInoJHUTD 3a1aHus A1 NPAKTHYECKOH padoThl.
3. Odopmuts otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1.
1.CropoHbl OCHOBaHUM MPAaBUIBHOW YETHIPEXYTOJbHON yCEUEHHOM nMupamMuabl paBHbI 4 ¢M U 2
CM, a BBICOTA MUPAMUJIbI 3 cM. BbruncnuTe niomaay quaroHajlbHbIX CEYEHUH.

2.CTOpOHBI OCHOBAHMM MPABUIBHOW YETBIPEXYTOJIBHON YCEUEHHOW MUPAMHUJIBI PaBHBI 6 cM U 8
CM, YroJl MeX]y IUIOCKOCTSIMU OOKOBOW I'paHW U OcHOBaHUS paBeH 30° . Boruncnute miomanb
OOKOBOM MOBEPXHOCTH JIAaHHOM yCEUEHHOM MUPaMHU/IBI.

Bapuanr 2.

1. CTopoHbI OCHOBAaHUH MPaBUIBLHON YETHIPEXYTONIBHON yCeUEeHHOW MUpaMUbl paBHbI 6 ¢M U 8
cMm. Haiingure miomans AMaroHaIHbHOTO CEUEHHUs, el OOKOBOE pedpo 0OpasyeT ¢ OCHOBaHUEM
yroJ B 60°.

2..CTOpOHBI OCHOBAaHUM MPaBUJIBHON TPEYrOJIbHOM YCEUYEHHOUN MUpaMuIbl paBHbI 12 1M U 6 1M,
a e BeicoTa 1AM . Beraucnmre miomaas O0KOBOM MOBEPXHOCTH MTHUPAMHU/IBI.

MMPAKTUYECKOE 3AHATUE Ne 63
«[Iupamupga. Pemuenue 3agau»

IEJIb PABOTHI:
1.IToBTOPUTH ONIpEaEeHUE MUPAaMU/Ibl; €€ OOKOBOM M MOJHON MOBEPXHOCTH; BBHICOTHI,
IMaroHaiu; GopMysbl sl BBIYMCICHUSI OOKOBOW U MOJIHOW MOBEPXHOCTU MUPAMHU/Ibl; HAYYUThCS
CTPOMTh PUCYHOK K 33/1a4e€; IPUMEHATh 3HAHUS 110 JaHHOW TeMe IPU PELICHUH U
JI0Ka3aTenbCTBE 3ajay.
2.KoppekTupoBaTh 3HaHUs, yMEHUs U HaBbIKK 110 Teme: «[Iupamuia. Penenue 3amnau».
3.0npenenuTs ypoBeHb YCBOEHUS 3HAHUMN, OLICHUTh Pe3yJbTaT AEATEIbHOCTH O0yJaroIuXcs.
OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPaaU AJIs MPAKTHUECKUX padoT.
MMOPAJOK BBIITIOJIHEHUS PABOTDI:
1. OTBeTHUTH HAa KOHTPOJIbHbIE BONPOCHI:
2) Uro takoe nupamuaa (OCHOBaHHE MUPAMHU/IbI, OOKOBBIC TpaHH, pedpa, BbICOTA)?
3) Uemy paBHa OOKOBasi IOBEPXHOCTh MTHPAMH/IBI?
4) Yemy paBHa IIOLIA/b MOJHOM MOBEPXHOCTU MUPAMU/IBI? 3alUIITUTE (POPMYITY.
2. BbINOJIHUTH 32/1aHUS AJI51 NIPAKTHYECKO# padoThl.
3. Odopmurs otuet o padore.



BAPUAHTBI IPAKTUUYECKOM PABOTHI
Bapuanr 1.

1. BolcoTa npaBUJIBHOM YETHIPEXYroJIbHOM nupamuabl paBHa 41 cM, a OokoBoe peOpo paBHO

13 cm. HaiinuTe miomaas OCHOBaHUS IUPaMUIbI.

2. Jlana mpaBwIbHAs MIECTUYTOJbHAS MUPAMHUAa CO CTOPOHON ocHOBaHUsS 30 cM U OOKOBBIM
pebpom 25 cM. Beruncnute miomaas 60KOBO MOBEPXHOCTH MTHPAMHU/IBL.

3. Jlana npaBuibHas ueThlpexyrosibHas nupamujga. CTopoHa OCHOBaHMS paBHa 8 cM, a
60okoBOE pedpo 5 cMm. BoruncnuTe miomaab MoJHON HOBEPXHOCTH MUPAMUIBIL.

Bapuanr 2.
1.JlaHa nmpaBUiIbHAS YETHIPEXYTOJIbHAS TUPAMH/Ia, CTOPOHA OCHOBaHUS paBHa 12 cM, a O0KOBOE

pedpo 10 cM. Beruncaute miomaab MoJHOM MOBEPXHOCTH MHUPAMU/IBI.

2. Beruncnure miomnaas 00KOBOW MOBEPXHOCTH MPABUIILHOM TPEYroIbHON MUPAMHUJIBI CO
cTtopoHo#t ocHoBaHUsI 30 cM 1 GOKOBBIM pedpom 25 cMm. .

3. BricoTa mpaBUILHOM YETHIPEXYroIbHOM MUpaMuIsl paBHa 12 cM, a GokoBoe pedpo paBHO 13
cM. Haiigure nomaas OCHOBaHUS TUPAMU/IBI.

IMMPAKTUYECKOE 3AHSTUE Ne 64
«06beMbl MPSAMOK Y HAKJIOHHOM NPU3MBL»

IIEJIb PABOThI:
1. IToBTOPUTH ONIpEAEICHUE NMPU3MBI; IPAMON , HAKIIOHHON NMPU3Mbl; HAYyYHUTHCS BBINOJIHSThH
YepTexX K 3ajjaue; HaX0AUTh 00beM NPSIMON 1 HaKIIOHHOW IPU3MBI.
2.KoppekTupoBaTh 3HaHWS, YMEHUS U HABBIKK 1O TeMe: «OOBEMBI MPSMOW W HAKIOHHOM
MIPU3MBI».
3.0mnpenenuTsh ypOBEHb YCBOCHHUS 3HAHUMN, OLIEHUTh PE3YJbTaT AeATEeIbHOCTH 00YyYaIOUXCS.
OBOPYJIOBAHME: uHCTpYKIIMOHHBIC KaPThI, TETPAIH JIJIS IPAKTUYECKUX paObOT. TJIaKar,
MOJIEJIb.
MNOPAAOK BBIITOJIHEHUSA PABOTDI:

1.0TBeTUTH HA KOHTPOJIbHBbIE BONIPOCHI:
1.Yrto Takoe npuzma?
2. Kakast mpu3ma Ha3pIBaeTCs MPSIMON (HAKJIIOHHOM)? (YKaXKUTE MOJICIIB ).
3.. Chopmynupyiite Teopemy 006 00beMe npsMoii mpu3MbL. ( 3anuimuTe GOpMyay U MOSCHUTE
CMBICT BXOJSIIIKX B HE€ MapaMeTpoB. )
4. Yemy paBeH 00beM HaKJIOHHOM npu3Mbl? 3anumute GopMyay U HOSICHUTE CMBICT BXOSIINX
B He€ mapaMeTpoB.

2. BbINOJIHUTD 3a1aHMs J1JI51 IPAKTHYECKOIl padoThbl.
3. Odopmurs otuer o padore.
BAPUAHTHI TIPAKTUYECKOM PABOTHI
Bapmuanr 1.
1. OcHoBaHMe MpsAMOi PU3MBI — KBapat. HaliTi 00beM mpu3MBbl, €Clii ee BhIcoTa 6¢cM, a
JMaroHalb MPU3MbI 00pa3yeT ¢ IIOCKOCTHI0 OCHOBAHUS Yroi 45 rpamycos.
2. OcHoBaHHMEM MPSMO MPHU3MBI SBISETCS POMO, CTOpoHa KoToporo 13cwM, a oHa U3
nuaroHanel ocHoBaHus 24cM. Haiitu o0beM mpu3Mebl, €ciu IMaroHanbh OOKOBOM IpaHU paBHA
14cm.



3. Haiinute 06bEM HAKJIOHHOW PU3MBL, Y KOTOPO OCHOBAaHHEM SIBJISIETCS TPEYTOJIBHHK CO
CTOpPOHAMHU

6¢cm ,6¢cm 1 10cMm, a GokoBoe pedpo, paBHOE 8CM, COCTABIISET C TNIOCKOCTbIO OCHOBAHMSI YTOJI B
60°.

Bapuanr 2.

1. OcHoBaHue€ MPSAMON MPU3MBI — IPSIMOYTOJILHUK, CTOPOHBI KOTOPOTO 6¢M U 8cM, a TMaroHaib
IIPU3MBbl HAKJIOHEHA K IJIOCKOCTU OCHOBaHUS 1oJ yriaoMm 45 rpaxycoB. Haiinure o0beM npu3Msl.
2. OcHoBaHMEM NPSAMON MPU3MBI SIBIIIETCS POMO, CTOpoHa KoToporo 15¢cm, a oiHa u3
nuaroHanei ocHoBanus 36 cMm. Halitu 00beM npu3Mel, eciiy JuaroHajib O0KOBOM IpaHu paBHa 21
CM.

3.Haiinnte 00bEM HAKIIOHHOW TPEYTrOJIBHOM NMPHU3MBI, €CITH PACCTOSTHUS MEXKTY €€ OOKOBBIMU
pé6pamu paBHBI 25¢cM, 11cm 1 20cM, a TToIIaas GOKOBOI MOBEPXHOCTH paBHa 480cM2.

MNPAKTUYECKOE 3AHATHUE Ne 65
«06'beMbl MHOTOTPAaHHUKOB»

ILEJIb PABOTBI:

1. TloBTopuTh mMOHSATHE OO0BEMA, €ro CBOWCTBA; (OPMYNIBI JUII BBIYUCICHHUS OOBEeMa
MPSIMOYTOJIbHOTO  MapajljiesienuIiesla, HAKIOHHOTO  MapajljiesieNunesa;  MPU3MBbI;
MMUPAMU/IBI; YCEYCHHOUW TTMPAMHU/IBI.

KoppektupoBaTh 3HaHUS, yMEHUSI U HAaBbIKU 1O TeMe: «O0BbeMbl MHOTOTPAHHUKOB.
3. OmpenenuTh ypOBEHb YCBOCHHSA 3HAHWIl, OLEHUTb PpE3YyJIbTaT JIEATEIbHOCTU
00ydJaronuxcs.

N

OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThI, TETPAAM JIJIs1 TPAKTUYECKUX PabOT.

MNOPAJAOK BBIITOJIHEHUS PABOTDI:

1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:
1) ChopmynupyiiTe OCHOBHBIE CBOMCTBA 0ObEMA.
2) Yemy paBeH 00beM MPSIMOYTOJILHOTO Mapaienenunena?
3) UYemy paBeH 00beM JTH000TO Mapajuiesenueaa’?
4) Yemy paBeH 00beM 1000 PU3MBI?
5) Yemy paBeH 00beM K000 mupaMup1?

2. BbINOJIHHUTD 3aaHus VIS MPAKTHYECKOI padoThl.

3. OdopmuTts oTyeT 0 padore.

BAPUAHTBI IPAKTUUYECKOM PABOTHI

Bapuasnr 1.
1. Jluaronans kyOa paBHa 12cMm. Haiiaure o6beMm kyOa.
a) 144+/3 cv®; 6) 216 cM®; 8) 1923 omd; ) 216v2 cu®

2. CTOpOHBI OCHOBAHHsI MPSAMOTO Mapajuielienumnena papusl 1am u 2V2 1M, a yroi Mexiy
numu  45°. Haiigute o00beM mNapansenenumnena, ecid IUIONAAb €ro MEHbIIEro

AUaroHaJbHOTO CEYCHUS paBHA V 15 ,I[Mz.

a) 3v2 em®; 6) 2v/3en’; B) 3v/5 om; r) 4 o’



3. uaronanp GOKOBOI I'paHH MPaBHILHOW TPEYrOJIbHON MPU3MBI 00pa3yeT ¢ OCHOBAHHUEM
yron, pasubii 60°. Haiiure 00beM IpH3MBI, €CIM IUIOMAb OOKOBOH MOBEPXHOCTH

npusmst pasna 36v/3cm?.
a) 24 cm®; 6) 24/3cm?; B) 18v3 cm®; r) 3243 o,

4. JluaroHagpHOE€ CEYEHHE MPABWIBHOM  YETBHIPEXYrOJIbHOM MNUpaMUAbl  SIBISIETCA

PaBHOCTOPOHHUM TPEYTONLHUKOM, TIIOmaas Kotoporo pasHa 6V 3cm?. Haitaute 06bem

nupaMubl.
a) 9/6 cms: 6) 18cm?; B) 122 cm®; r) 15 cm®,
Bapuanr 2.
1. Muaronanp ky0a paBHa 15cm. Halinute 06beM kyOa.
a) 225v3 om; 6) 375v3 cm’; B) 625v/3 cm?; r) 450 o,

2. CTOpOHBI OCHOBAHMs MPAMOTO MapajleNenunena papusl 1am u 2V 3 1M, a yron Mexmy
auvu 30°. Haiiure oGbem napajuieJienumnesa, eCiy MmIomab O0JIbIIero JUaroHaJIbHOTO

CedyeHus Mmapajiesenunena pasaa V38 mv2.
a) 2V2 cem®; 6) 4v3em; B) 3V 3 e, r) V6 cml.
3. umaroHanp OGOKOBOW T'paHU MPaBHILHON TPEYTOJBHOM MPU3MBI 00pa3yeT ¢ OCHOBAHHUEM
YroJi, paBHBIN 60°. Haiiqure o0bem MPU3MBI, €CJIM TUIONIaJAh OOKOBOW IMOBEPXHOCTH

npusmst pasna 36v3cm?.
a) 24 cm; 6) 24+/3cms; B) 18v/3 ceumd; r) 32v/3 oM

4. JluaroHaqpHOE€ CEYEHHE MPABWIBHOM  YETHIPEXYroJIbHOM MUpaMUAbl  SIBISIETCA
TPAMOYTOJILHBIM TPEYroNLHUKOM, IUIomaas koToporo pasHa 24 cm?. Haitnure o6bem

THPaMUIBL.
a) 40v/3 cv®; 6) 32V6 ov; B) 482 eM3; r) 54 cm®,
INPAKTHYECKOE 3AHSATHUE Ne 66
«IIpaBU/IbHbIE MHOTOTPAHHUKH.»
HEJ/Ib PABOTBI:

1. TloBTrOopuTh oOIpeleieHNe NPaBUIBHOTO MHOTOTPAHHUKA; LEHTP CHUMMETPHM; OCh
CUMMETPUH; IUIOCKOCTb CHMMETPHM; BHJbl MHOTOI'PDAaHHMKOB; HAYyYUTHCS CTPOHUTH
PUCYHOK K 3a/1a4e; IPUMEHATh 3HAHUS 110 JaHHOM TeMe IIPU PELICHUU U 10Ka3aTeIbCTBE
3az1ad.

2. KoppexTupoBaTb 3HaHUS, yMEHUS 1 HAaBBIKH 110 TeMe: «[IpaBuiibHbIE MHOTOI'PAaHHHUKH.»

3. OmpenenuTb YpOBEHb YCBOGHHS 3HaHUM, OLIGHUTh pe3yiabTaT  JESITEIbHOCTH
oOyJaromuxcs.

OBOPYJIOBAHHUE: uHCTpYKIIMOHHBIE KapThl, TETPAAN AJIS MPAKTHUECKUX padboOT
MHOPAAOK BBIITOJIHEHUSA PABOTBI:

1. OTBeTHUTH Ha KOHTPOJIbHbIE BONIPOCHI:

1. Onpenenenne NpaBMIBHOTO MHOTOIPAHHUKA.

2. IlpaBuibHBIN rekcasap.

3. IlpaBuibHBIHi TETpasap.

4. ITpaBUIBHBIN OKTAdP.

5. IlpaBuibHBIM HKOCAdAP.

6. [IpaBuIIbHBI T0AEKASP.



7. Teopema Jilniepa.

2. BoInoJIHUTD 3a1aHusl A1 NPAKTHYECKOH padoThI.
3. Odopmurts otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuanr 1.
1.CropoHbl OCHOBaHUH MPaBUILHOW YETHIPEXYIOJBbHOM yCEUEHHOM Mupamuabl paBHbl 4 cM U 2
CM, a BBICOTA MUPAMUJIbI 3 cM. BbruncnuTe niomaay quaroHajlbHbIX CEYEHUH.
2.CTOpOHBI OCHOBAHUI NMPaBUIbHON YETHIPEXYIOJIbHOW YCEUEHHOM MUpamMuabl paBHbI 6 ¢M U 8
CM, YTOJ MEXIY IUIOCKOCTAMH OOKOBOM rpaHu v ocHOBaHus paBeH 30° . Beruncnure miomais
OOKOBOI IOBEPXHOCTH JTAHHON YCEUCHHOUN MUPaMUJIBI.
Bapuanrt 2.
1. CtopoHbl OCHOBaHUI MPaBUILHON YETHIPEXYTOJILHOM YCEUEHHOM MupaMuibl paBHbl 6 cM U 8
cMm. Haiinure momans AMaroHaIHLHOTO CEUEHHUs, el OOKOBOe pedpo oOpazyeT ¢ OCHOBaHUEM
yroxa B 60°.
2..CTOpOHBI OCHOBAaHUH MPaBUIbHON TPEYroJIbHOM yCeUeHHOW MUpaMubl paBHbI 12 1M 1 6 1M,
a e€ BoicoTa 1M . BeluncnuTe mioma s 00KOBOM MOBEPXHOCTH MUPAMMU/IBI

MMPAKTHYECKOE 3AHATUE Ne 67
«[lonaTHE BeKTOpa. PaBeHCTBO BEKTOpPOB»

ILEJIb PABOTBI:

1. TloBTOopuTh MOHSATHE BEKTOPA; KOJUIMHEAPHBIX, COHAMPABIEHHBIX, MPOTUBOIOJIOKHO
HaIpaBJICHHBIX, PAaBHBIX BEKTOPOB M HMX O0OO3HAUEHMS, JUIMHBI HE HYJEBOTO BEKTOPA;
HAyYUTHCS CTPOUTH PUCYHOK K 3a/1a4e; MPUMEHSATh 3HAHUS 10 IaHHOM TeMe MPH pelIeHun
3azad.

2. KoppektupoBaTh 3HaHHS, YMEHHUSI U HaBbIKU 1O TeMe: «lloHsitue BekTopa. PaBeHCTBO

BEKTOPOBY.

3. Onpenenuts ypOBEHb YCBOCHHS 3HAHWM, OLEHUTb PpE3YJIbTaT JeSTEIbHOCTH

00ydJaronuxcs.

OBOPYJIOBAHME: uHCTPYKIIMOHHBIC KAPThI, TETPAJH VIS TPAKTUUECKUX PabOT.
MNOPAAOK BBIITIOJIHEHUSA PABOTDI:

1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:

1) ChopaBemmuBo 7 yTBEp)KIEHHE: a) JBa BEKTOpa, KOJUIMHEApHBIE HEHYJIEBOMY
BEKTOPY, KOJIMHEAapHBI MEXIy co0oif; 0) 1Ba BEKTOpa, COHAIMpaBIEHHBIE C
HEHYJEBbIM BEKTOPOM, COHAIPABJICHBI; B) IBA BEKTOPA, KOJUIMHEAPHBIE HEHYJIEBOMY
BEKTOPY, COHAIIPaBJICHBI.

2) CropaBeyIMBO T YTBEPKJIEHHUE: a) JIIOObIe J1Ba MPOTUBOIOJIOKHO HAIpPaBICHHBIC
BEKTOPBI KOJUTMHEApHBI; 0) M00bIe JBa KOJUIMHEAPHBIX BEKTOpA COHAIPABIICHBI; B)
mo0ble 1Ba PaBHBIX BEKTOPA KOJUTMHEAPHBI; T') JIFOObIE 1Ba COHAIPABIECHHBIX BEKTOpPa
PaBHBI.

2. BpINOJIHUTH 32/1aHUSA AJIs1 NPAKTHYECKO padoThl.
3. Odopmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapuanr 1.
1. U3mepenus npsmoyrossHoro napamienenunena ABCDA1B1C1D1 umetor mmuner: AD = 8cwm,
AB =9cm u AA1 = 12 cm. Haiinure nuHBI BEKTOPOB:

2) CC,, CB, CD.



6) DC,, DB, DB,.
2. BeimosauTe Ne 326(a,r), Ne323
Bapuanr 2.
1 BermmomauTe Ne 322, Ne326 (6,B)
2. Usmepenns npsimoyroipHoro napaienenunena ABCDA;1B1Ci1D1 umeror qimuab: AD = 6¢M,
AB =7cm u AA1 = 14 cMm. Haiinute AyiMHBI BEKTOPOB:
2) CC,, CB, CD.
6) DC,, DB, DB,.
MNPAKTUYECKOE 3AHATHUE Ne68
«CJyioKeHue ¥ BbIYUTaHKE BEKTOPOB. YMHOXKEHHUE BEKTOpa Ha YU CI0»

IIEJIb PABOTDI:

1. TloBTOopuTh NOHSTHE BEKTOpA; IJIMHBI HE HYJIEBOI'O BEKTOpA; OINEpallM CIOKEHUs U
BBIYMTAHUS BEKTOPOB U X CBOMCTBA; YMHOXEHNE BEKTOPA HA YUCIIO; OCHOBHBIE CBOMCTBA
YMHOEHUS; HAYYUThCA CTPOUTHh PUCYHOK K 3a/a4ye; IPUMEHTh 3HAHUA 110 JAHHOWU TeMe
IIpY PELICHUH 3a/a4.

2. KOppeKTI/IpOBaTI) 3HaHUA, YMCHHSA W HABBIKM II0 TEMC!: «CnoxeHne W BbBIYHUTAHUE
BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YHCIIO».

3. OnpenenuTe ypOBEHb YCBOCHHUS 3HAHUM, OILICHUTh pE3yJbTaT AEATEIbHOCTH
00ydJaronuxcs.

OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IJIs MPAKTUYECKUX padoT.
HOPAIOK BBIIIOJTHEHUSA PABOTDI:
2. OTBeTHTb Ha KOHTPOJIbHbIE BONPOCHI:
1) 3anuiuTe NPaBUIIO TPEYrOJIbHUKA, MHOTOYTOJIbHUKA CII0KECHUE BEKTOPOB;

2) Yro Ha3bIBaeTCs pPA3HOCTHIO BEKTOPOB a M 1_5; MPOU3BEJCHUEM HE HYJIEBOTO
BEKTOpa a Ha uucio K?

3) Moxer nu AJIMHA CYyMMBI JIBYX BEKTOPOB OBITh MEHbIIE JIMHBI KaKIOTO W3
claraeMbIx?

4) MoseT i ATMHA CyMMBbI HECKOJIbKMX HEHYJEBBIX BEKTOPOB OBITh PaBHOM cymMMme
JUIMH 3THX BEKTOPOB?

5) Mosker 11 AjiiHa pa3HOCTHU JIBYX HEHYIJIEBBIX BEKTOPOB OBITH paBHON CyMMe JUTHH
3THUX BEKTOPOB?

6) Mosxet i AJIMHA CYyMMBI JIByX HEHYJIEBBIX BEKTOPOB ObITh paBHA JUIMHE PA3HOCTH
3THUX BEKTOPOB?

2. BbINOJHUTH 3aJaHUA U1l MPAKTHYECKOH padoThl.
3. Odopmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI
Bapwuanr 1.
1 B napanmnenenunene ABCDA1B1C1D: HanpaBIICHHbIC OTPE3KH, COBMNAAIOWHUE € ErO pebpamu,

AB—G AD bAA

OMIPCACIIAIIOT BEKTOPBI:
-~ - 1 _ - - - -
a)2a+b-3 c;6)a+b+C;B)-a-

1 =c HOCTpOI/ITL KaXObIN U3 CJICAYIOINNX BCKTOPOB:

i1 .
2 b+ c,

2. Hapucyiite napamnenermmnes ABCDA1B1CiD1 u o6osnausre Bextopsr N,D;, AA, AD
COOTBETCTBEHHO 4epe3 4, b, ©. N306pa3ute Ha pUCYHKE BEKTOPHI: a) a-b ; 6) a—C; B)
5—5;1“) 6—5;;{) c—a.

3. anOCTI/ITe BbIpaKEHHE: a) AC —BC —PM — AP+ BM. 0)

_— —s —s —

AB+BA+CD+MN +DC + NM.



Bapuanr 2.

1 ABCD A:1B:1CiD:1— xy6. Haiigure BeKkTOp, paBHBIii A_fll _D_C; +BC
2. B mapannenenumnene ABCDA181C1D1 . HANPABJICHHBIC OTPE3KH, COBNANAIONIAE C ETO pebpamu,

AB

OIIPEICIISIOT BEKTOPHI: =a, AD =b, AA; =c . TTocTpouTh KaX bl U3 CIICAYIOIINX BEKTOPOB:

a) 3&—%5—26 6)a+b+c; B a+2 b- c,

_— —— — — — —_— — — —

3. Ynpoctute Bhipaxenue: a) AA+IN +DC +CA+PQ+NM; 6) AD+MP + EK — EP— MD;

MHNPAKTUYECKOE 3AHSATHUE Ne69
«KoMmianapHble BeKTOpbl. KoopHHaThI BEeKTOpa»

IIEJIb PABOTBI:
1.TToBTOPUTH OTIpeAeIeHne KOOPAMHATHI TOUKH(a0cIcca, OpAMHATA, allllJINKaTa),BeKTOpa;
KOMIIJIAHAPHOTO BEKTOPA; MPSAMOYIOJIbHOM CHUCTEMBI KOOPIUHAT; ocel(Toryoceit), Hauano
KOOpJUHAT; GOpMYIy pPa3IokKEHHUS BEKTOPa IO KOOPIAUHATHBIM BEKTOPaM.
1. KoppektupoBaTh 3HaHUSA, YMEHUS H HaBBIKK MO TeMme: «KomiuiaHapHbie BEKTOPBI.
KoopauHaTel BEKTOpA ».
2. OmpenenuTh ypOBeHb YCBOCHHS 3HAHWM, OIICHUTh  PE3YJIbTAaT  JISATCIBHOCTH
00ydJaronuxcs.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIC KAPThI, TETPAAH JIJIs1 TPAKTUUECKUX PaOOT.
HOPAJOK BBIIIOJTHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:
1). HapucoBarh cucTeMy KOOpPAWHAT B TPOCTPAHCTBE W OTMETHUTh Ha HEH Ha3BaHHUE
KOOPAMHATHBIX OCEU, EAUHUYHBIE BEKTOPA;
2). 3anucath Kakhe KOOpIUHAThl UMEIOT €IMHUYHBIE BEKTOPA;
3). [laTe onpeneneHue paanyc-BeKTopa.
4) 3anucarb GopMyly pazoKeHUsI BEKTOpa 10 KOOPAMHATHBIM BEKTOpaM.
5) IlpaBuiia HaXOKIEHUSI KOOPAUHATHI CYMMbI U Pa3HOCTH, IPOU3BEACHUS JAHHOTO BEKTOpa Ha
JAHHOE YHCJIO.
2. BbINOJIHUTH 3aJaHUA U1l IPAKTHYECKOH padoThl.
3. Odopmurs otuer o padore.
BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapmanr 1.

1. Haiioume xoopounamut eéexmopa * , ecnu
al1:—2:0,5]0:3,6),¢(=2,3:1), aB= zp—éhc

2. Haiigute KOOpAMHATHI BeKTOpaA_B) ecnu  a) A(3 -1:2;); 6) B(2;-1;4)
3. 3anumuTe KOOPMHATHI BEKTOPOB : @ = 3l + 2], b=-50+ 3] — kué¢=1 -7

Bapmuanr 2.

1. Tanst BekTopel a{—1; 2; 0}, B{O; —5; —2} u ¢{2; 1; —3}. HaiiauTe KOOpaAMHATHI BEKTOpA
p=3b-2d+ ¢

2. Haiinute KoopauHATHl BEKTOpa AT3: eciu  a) A(-2;6;-2); 0) B(3:-1,0)



3. Jlauwl BekTopel a(3;—5;2), 5(—3; —1;0),¢(0; —1;0), 62)(0; 0; 0;). 3anumuTe pasnoKEHUs
3THX BEKTPOB [0 KOOPIMHATHBIM BEKTOPAM [: I k

INPAKTUYECKOE 3AHSATHE Ne70
«/lediCcTBYA HaJ, BEKTOPAaMHU B IPOCTPAHCTBE»
IIEJIb PABOTDI:

1.TToBTOPUTH OTIpeACIEHNE KOOPAUHATHI TOUKH(a0cIMcca, OpAUHATA, allllJINKaTa),BeKTOpa;
KOOPJAMHATHI CEPEUHBI OTPE3Ka; JUIMHBI BEKTOPA MO €r0 KOOPAMHATAM; PACCTOSIHUE MEXTY

JBYMsl TOYKAaMH; OTIPE/IENIEHHUE YIJIa MEXKLy BEKTOPaMHU d U zcxanﬂpHoro IIPOU3BENICHUS ABYX
BEKTOPOB, YTBEPXKACHHUS, CBOICTBA, (POPMYIIbI CKAISIPHOTO MPOU3BEICHUS; HAYyUUTHCS
MPUMEHSTH (POPMYIIBI IPU PEIICHUH 3a]au.

2. KoppektupoBaTh 3HaHHS, YMEHHS U HaBBIKH 110 TeMe: «JleiicTBUs Ha/l BEKTOpaMH B
MIPOCTPAHCTBEY.

3.0npenenuTb ypoOBEHb YCBOCHHS 3HAHUH, OIIEHUTD PE3YNIbTAT EATETLHOCTH 00YJaIOIIHXCS.
OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH JIJIs MPAKTUYECKUX padoT.
MHOPAAOK BBIITOJIHEHUS PABOTDI:

1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:
1). 3anumuTe GopMyity KOOPAUHATHI CEPEAUHBI OTPE3Ka;

2). 3anuiuTe GopMyITy BEIYUCICHUS IIMHBI BEKTOPA MO €r0 KOOPJMHATAM;
3). 3anummute GopMyIy pacCTOSTHHS MEXKTY TOUKaMU;
4) Yto Ha3bIBACTCS CKAJISIPHBIM MPOU3BEACHUEM JIBYX BEKTOPOB;(3amumuTe GopMyity)

5) 3anmmuTe GopMyITy COS 0L MEXKIY HEHYJIEBBIMHU BEKTOpaMu d U b;

2. BbINOJHUTH 3aJaHUA ISl IPAKTHYECKOH padoThl.
3. O¢popmuTts oTyeT 0 padore. _
BAPUAHTBI IPAKTUYECKOU PABOTbI

Bapmanr 1.
1. Touka M — cepenuna otpe3ka AB. Haiinure koopaunater: Touku B , ecniu A(14;-8;5;), M(3;-
2;-7
2. H)aHBI tpu touku A(1;0;1), B(-1;1;2), C(0;2;-1), D(-2;3;-1). Haiiaure touky D(xX;y;z), eciu
BEKTOPBI ABuCD PaBHBL.
3.JIaHbI KOOPJMHATBHI TOYCK: C(-4;-3;-1), D(-1;-2;3), M(2;-1;-2), N(0;1;-3). Haitmute
| 3CD — 2MN |
4. JTausl BexTOopnl  a(3;-1;1); B(-5;1;0); ¢(-1;-2;1). BoisicauTe Kakoi yros(oCTphiii IpsAMOi
WM TYIION ) MEXKy BEKTOPaMH a U b.

Bapmanr 2.

1. Touka M — cepenuna otpe3ka AB. Haiinute xoopaunatel: Touku M , ecnu A(0;3;-4;), B(-
2;2;0)

2. Jauer wetbipe Toku A(2;7;-3), B(1;0;3), C(-3;-4;5), d(-2;3;-1). Vkaxure cpead BEKTOPOB
AB,BC,AD,AC uBD paBHBIE BEKTOPBI.

3. CDEF — napamnenorpamm: C(-4;1;5), D(-5:4;2), E93;-2;-1), F(x,y,z). Haiiaute KoOpArHATHI
TOYKH F ¥ B OTBETE 3aIUIIIUTE YKHCIIO, PABHOE X+Y+Z.

4. lansl BekTopbl  a(3;-1;1); B(-5;1;0); ¢(-1;-2;1). BoisicauTe Kakoi yros(oCTphlii IpsAMoi
WK TYIIOM) MEXKIy BEKTOPaMH a U C.



INPAKTUYECKOE 3AHATHE Ne 71
«Uunnuuap. Konyc. »

LHEJ/Ib PABOTBI:

1. TloBTOopuTh oOmpeneleHre UWIUHAPA; €ro paauyca, OCH; BHJbBl CEUCHUS UUIUHIPA
IUIOCKOCTSIMH; OTNPENICIICHUE BIMCAHHOW M ONMHMCAHHOM IPHU3MBI; OINpPEIECIECHUE KOHYCA;
€ro pajamyca, OCH; BUIbl CEUECHHUS KOHYCa IUIOCKOCTSIMH; OIPEIEICHUE BIHMCAHHON M
OIMCAHHOW MUpPaMU/IbI.

KoppektupoBats 3HaHUs, yMeHUs U HaBbIKHU 10 TeMe: « {umuuap. Konyc».
3. OmpenenuTh ypOBEHb YCBOCHHS 3HAHWH, OIEHUTH PE3YJITAT  JIEATCIBHOCTH
00yyJaronuxcs.

N

OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IJIs IPAKTUYECKUX padoT.

MNOPAJOK BBIIIOJTHEHUSA PABOTHDI:
3. OTBeTHTb HA KOHTPOJIbHbIE BOMPOCHI:

1) OO®bscHHMTE, YTO Takoe KpyroBoil muimHAp (0Opasyromias MWIMHAPA, OCHOBAHUS
IUAJTUHIPA, OOKOBast MOBEPXHOCTH MIMJIUHIPA).

2) Kaxkoii UIHHIP HAa3bIBACTCS MPIMBIM?

3) Yto Takoe pamuyc HWIMHAPA, BHICOTA IWJIMHIPA, OCh IHJIMHIPA, OCEBOE CCUCHUE
HWIHHApPA?

4) Yro Takoe mpu3Ma, BIIUCAHHAS B [IHJIUHIP?

5) Yro Takoe mpu3Ma, ONMMCaHHass OKOJIO [IHIHHIpa?

6) Yro Takoe KacaTelbHas TNIOCKOCTh K MUIHHAPY?

7) OOBbscHUTE, YTO TaKOE KPYroBOW KOHYC, BepIIHHA KOHyca, 0Opa3yroias KOHyca,
OCHOBaHHUE KOHYca, 00KOBasi IOBEPXHOCTh KOHYCA.

8) Kakoii KOHyC Ha3bIBACTCSA MPIMbIM?

9) Yto Takoe BhICOTA KOHYCA, OCh KOHYCA, 0CEBOE CEUCHUE KOHYyca?

10) Yto Takoe yceueHHBIH KOHYC?

11) Kakas mupamuia Ha3pIBa€TCsI BIIMCAHHOM B KOHYC?

12) Kakast nupamMu/ia Ha3pIBACTCs OMMCAHHOM OKOJIO KOHYyca?

13) Uto Takoe kacaresibHas INIOCKOCTh K KOHYCY?

2. BbINOJIHUTSH 3aJaHUA U1l IPAKTHYECKOH padoThl.
3. O¢popmuTts oTyet 0 padore.

BAPUAHTBI IPAKTUYECKOM PABOTBI
Bapuanr 1.

1. JluaroHaib OCEBOro ceueHus HuuHapa pasHa V61 cm, a paauyc ocHoBanus — 3 cm.
Haitaure BbICOTY IMIIMHApA.

a) V52 cMm; 0) 12 cm; B) 5 cMm; r) V58 cMm; 1) V55
CM.

2. Tlnomambs OCEBOTO CeueHHs PaBHOCTOPOHHEro LMIMHApa paBHa 4 cm’ Haiioure

TJIOIa/1b OCHOBAHUS LUIHH]IPA.
a) 21 cM?; 0) T cM?; B) 41T cM?; r) 0,51 cM?; 1)
onpedeﬂumb HEJIb3Al.



3. JluaroHans cedyeHMs IMIMHIPA, HAapaUIENLHOrO OCHM, paBHa 8V 3, OHa HAKIOHEHA K
IJIOCKOCTH OCHOBaHuA moj yriaom 60°. Dto ceuenue B ocHOBaHUM oTcekaeT ayry B 120°.
Haitaure nomaas 0CEBOr0 CEUeHUS UUIMHIPA.

a) onpeodenums Helb3s; 0) 48; B) 16+/3; r) 96+/3;
n) 96.
4. BriOepuTe BEpHOE YTBEPIKICHHE:
a) anuHa 0Opasyrollel UJIMH]pa Ha3bIBAETCS PAUYCOM IIMIMH/PA;
0) MIIMHAPUYECKas TIOBEPXHOCTHh HA3hIBAECTCSl OOKOBOM MOBEPXHOCTHIO IMJIMHPA;
B) CeUEHUE MUINHAPA, TEPICHANKYIIPHOE OCH LIWJIUH/PA, HA3BIBAETCSI OCEBBIM;

T') IJIOMAb OOKOBOW MOBEPXHOCTH IHIIMHPA BEIYUCIISICTCS TT0 POpMyne Ssox = TT r2h;
1) TWIMHAP MOKET OBITh MOJYYEH B pe3y/bTaTe BpAIICHHS TPEYroJibHHKA BOKPYr OTHOUW W3
CTOPOH.
5. CedeHue MpOBEIEHO MapajyieIbHO OCH LWJIUHIApPA M YAAJEHO OT Hee Ha PacCTOSIHUE,
paBHoe 3. HailimuTe ruiomaas ce4eHus, €ClIM paauyc MUJIUHIpA PaBeH 5, a €ro BhICOTA
paBHa 10.

a) 40; 6) 80; B) 60; r) 30; 1) 104/91.
6. BoiOepute BepHOE YTBEPKICHHE:

a) KOHYC MOKeT OBbIThb NOJy4eH B pe3yjibTaTe BpAallleHHWs PAaBHOCTOPOHHErO TPEYroJibHUKa
BOKPYT €0 CTOPOHBI;
0) mpsmMasi, TPOXOJIAIas Yyepe3 BEPIIMHY KOHYCa W IEHTP €ro OCHOBAHHs, HA3bIBAECTCSI OCHIO
KOHYCa;
B) pa3BepTKOI OOKOBOM MOBEPXHOCTH KOHYCA SIBIISIETCS KPYrOBOM CETMEHT;
r) 1omaas OOKOBOM MOBEPXHOCTH YCEYEHHOTO0 KOHYCa paBHA MPOU3BEICHHUIO CYMMBbI JJIUH
OKPYXHOCTEH OCHOBaHHI Ha 00pa3ymoIIyo;
1) ce4eHHe KOHyca, MPOXOIsliee Yepe3 OCh, €CTh KPYT.

7. OOpa3yrorasi KOHyca paBHa 8§ CM, HaKJIOHEHa K TJIOCKOCTH OCHOBAHUS TOJ yIJIOM

30°. Haiiaure mIomaas 0CEBOTO CEYEHHS KOHYycA.

a) 2v3 cM?; 6) 4+/3 oM B) 16V3 oM r) 8V3 oM 1) 3243 em?
8. Pamnyc ocHoBanus konyca paBeH 10cwm, a BeicoTa paBHa 15cm. Haiinure mutomanb
CEYCHHMS KOHYCa IUIOCKOCTBbIO, IapajUIeIbHOM OCHOBAaHUIO M HaxOJAIICHCS Ha

PAcCTOSHUU 2CM OT BEPIIMHBI KOHYCA.
16m ot 17
a)— cM?%,  6) — cM?; B) — cM?; r) 56251 cm?; n 9m
9 16 10
cM?.
9. Pamuychl OCHOBaHHMIl YCEYEHHOTO KOHyca paBHbI 12cM M 6¢cMm, a oOpasyromas
HAKJIOHEHA K IUIOCKOCTM OCHOBaHHs 1oj yriom 45°. HaiifuTe BBICOTY yCEUEHHOTO

KOHYCca.
a) 4 cm; 0) 3 cM; B) 12 cm; r) ONpeseJIuTh HeJb3d;
1) 6 cm.
10. JInuna oOpasyromeil ycedeHHOTo KoHyca paBHa 29cM, BbicoTa — 20cM, paanychl
OCHOBaHUHN OTHOcATCA Kak 5 : 9. Haligute mepuMerp OCEBOro CEYEHHs YCEYEHHOIO
KOHYyca.

a) 205 cm; 6) 102,5 cm; B) 47,25 cMm; 1) 26,25 cMm; 1) 73,5 cMm.

Bapuanr 2.
1. JluaroHamb 0ceBOro ceueHus ImmuHapa pasHa V89 cm, a Beicota — 5 cm. Haiigure
paauyc HWIUH]IpA.



a) V114 cm; 0) 8 cm; B) 4 cM; r) V57 cm;
1) 16 cwm.

2. Ilnomams OCHOBAHMS PAaBHOCTOPOHHErO LMIMHApA paBHAa 27T cM’. Haiinure miomans
OCEBOI'0 CEYECHHUs LMINHAPA.

a) 8T cm?;,  6) 8 cm?; B) 2 cM?; r) 4 cm?; )
onpeoenunmv Heib3si.

3. CeyeHne HWIMHAPA IUIOCKOCTBIO, MapajuIeIbHON OCH, yJaJIeHO OT Hee Ha V3. Do
cedeHMe B OCHOBaHMH oTcekaeT ayry B 60°. Haiinure mmomans oceBOro ceueHus
IWIMHPA, €CITH TUIOIIAAb JAHHOTO CEYEHUS paBHa §.

a) onpeoenums Helb3s; 0) 8; 8) 16V/3; r) 8v/3;
n) 16.
4. BeiOepuTe BepHOE YTBEPKICHUE:
a) pamuyc IMUIMHIPA HE MOXKET PAaBHATHCS BBHICOTE IIMIIMH/PA;
0) momaas OOKOBOW MOBEPXHOCTH IWJIMHJIpPA paBHA IMPOU3BEICHUIO IUIONMIAJA OCHOBAHHS
IWIAHPA HA €ro BBICOTY;
B) CEUCHHE IMIINH/IPA, TAPAILIEIIEHOE OCH IMIIMH/IPA, Ha3bIBAETCSI OCEBBIM;

I') IWIONIA/Ib TIOTHOM MOBEPXHOCTH IIMIMHIPA BEMHUCIsETCs 1o popmyine Sy, = T (h + 1);
1) UAJIMHAP MOXKET ObITh MOJY4YEeH B pe3yJbTaTe BpalleHUs MPSMOYTOJIbHUKA BOKPYT OJHOM M3
CTOPOH.
5. B munuuape napamienbHO €ro OCH MpPOBEACHO cedeHue. JlMaroHajab ceueHus, paBHas
16, coctaBmster yron 60° ¢ mIOCKOCTBIO OCHOBaHHS. Paiyc OCHOBAaHHS IMUINHAPA PaBEH
5. HaiiguTe paccTossHUE OT OCH LMJIMHAPA JI0 TIIIOCKOCTH CEYCHHS.

a) 3; 0) 4; B) 8; r) 5; 1) 4+/ 3.
6. Beibepute HEBEpHOE YTBEPKICHUE:
a) KOHYC MOJKET OBITh MOJTy4YEH B pe3yJIbTaTe BPALICHHUS MPSIMOYTOJIHHOTO TPEYroJbHIKa BOKPYT
OJTHOTO U3 KaTEeTOB;
0) mpsiMasi, MPOXOAINasl Yepe3 BEepIIMHY KOHYca M IEHTP €ro OCHOBAHWMsI, HA3bIBACTCS OCHIO
KOHYCa;
B) IIoma b 60KOBOH MOBEPXHOCTU KOHYCA MOYKET OBITH BHIMUCIIEHA 1O popmyite Seox = TTT (T +
D);
') OCEBBIM CEYCHUEM YCEYCHHOTO KOHYCA SIBJISICTCS] paBHOOCAPEHHAS TPAIICIIHH;
1) KOHYC Ha3bIBACTCS PABHOCTOPOHHHM, €CIIH €r0 OCEBOE CEUECHUE — IPABUIIBHBINA TPEYrOJbHHK.
7. OOpasyrorias KoHyca paBHa 4 CM, HaKJIIOHCHA K TUIOCKOCTH OCHOBaHHsI IMOJI YIIIOM
60°. HaifiuTe mI01a1b 0CEBOTO CEYeHHs KOHYCA.

a) 8V3 cm? 6) V3 cm? B) 16V 3 cm?; r) 4V 3 cm?; 1) 2V 3 cM?
8. Pamuyc OCHOBaHHMS KOHYcCa W €ro BbICOTa paBHbI 7cM. Haiimure muiomans cedeHus
KOHYyCa IIIOCKOCTBIO, MPOXOASAIIEH MapalIebHO OCHOBAHMIO HA PACCTOSHUH 4CM OT €T0

BEPILLIUHBI.
a) 16m cm?; 6) 121 cm?; B) 8T cm?; r) 491 cm?; n 3,0625n
cM?,
9. Pannycsl OCHOBaHMI yCEUEHHOTO KOHYCA PaBHbI 10v3 em u 63 cM, a o0Opazyromas
HAKJIOHEHa K IUIOCKOCTH OCHOBaHMs moj yriom 60°. HaiifuTe BBICOTY yCEUEeHHOToO
KOHYyca.
a) 4 cm; 0) 6 cM; B) 12 cm; r) ONpeeJIUTh HeJlb34;
1) 3 cm.

10. Inuna obpa3yromieil yceueHHOTO KoHyca paBHa 13cM, Beicota — 12c¢cm. Haiinure
paanycbl OCHOBaHUM, €CJIM IEPUMETP OCEBOTO CEUEHHUS YCEUEHHOTO KOHYCa paBeH S6¢cM.



a) 6cm u 12¢M; 6) 5cm 1 10cM;  B) Scmu 15¢m; r) 10cm u 12cMm; 1) 12cm
u 13cMm.

MNPAKTUYECKOE 3AHSATHUE Ne 72
«Coepa u wap. [lnomane chepor»

IIEJIb PABOTDI:

1. IloBropuTh ompejeneHUE IIapa; HIAPOBOW IMOBEPXHOCTH, IUAMETpa; CEUYEHHE IIapa
IJIOCKOCTBIO; OIPEAETICHUE KacaTeJIbHON IJIOCKOCTH K IIapy; MOHSATUE BIHMCAHHOTO U
ONMCAHHOTO MHOT'OTPaHHHUKA.

2. KoppekTupoBarh 3HaHUS, yMEHUS ¥ HaBBIKH 110 Teme: «Cdepa u map. [Tnomans chepobr».

3. OmpenenuTh YypoBEHb YCBOCHUS 3HAHUH, OIICHUTH PE3YIbTAT ACATEIBHOCTH yUaIUXCs.

OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH IJIs IPAKTUYECKUX padoT.

MHOPAAOK BBIITOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONPOCHI:
1) Yro takoe map (1rapoBasi MOBEpXHOCTh WK cdhepa)?
2) Yrto Takoe paauyc mapa, jauamerp mapa? Kakue TOuYKM 1mapa Ha3bIBAIOTCS
JMaMeTpaibHO MPOTUBOMIOJIOKHBIMU?
3) Kakasi TUIOCKOCTh Ha3bIBACTCS IHAMETPABHOM IUIOCKOCThIO miapa? YTo Takoe
00mb1I0M KpyT?
4) Kakast mI0CKOCTh Ha3bIBAETCS KacaTeIbHOM K miapy?
5) Kakas mpsiMast Ha3bIBa€TCS KacaTeIbHOM K Iapy?
6) 3anumure Gopmynty mIomEaan chepsi.
2. BbINOJHUTH 3aJaHUA ISl IPAKTHYECKOH padoThl.
3. O¢popmuTts oTyet 0 padore.

BAPUAHTBI IPAKTUUYECKOM PABOTHI

Bapuant 1.
1. Cedenue mapa IUIOCKOCTBIO MMeET Iuiomans 367T. Yemy paBeH paamyc Imapa, €Ciu
CeueHHue yJaleHo OT ero IeHTpa Ha paccTosiHue 87
2. B mpaBuiIbHOUM YeTHIPEXYroabHOM MPU3ME CTOPOHA OCHOBAHUS paBHA 47M, BBICOTA 2]IM.
Haiigute paanyc onucaHHOM OKOJIO PU3MBI CEpHI.
3. Kaxk uzmenurcs miomanps chepsl, €cliu €e YMEHBIIUTh B 2 pa3a’?

Bapuanr 2.
1. Jlunus nepeceueHus: cdepbl ¢ MIOCKOCTHIO UMeeT Anuny 187T. UeMy paBHO paccTosiHue
OT LIeHTpa c(hepbl 10 ITOM MIOCKOCTH, €CIU paauyc cdepsl paBeH 157
2. Y npaBWIBHON TPEyroJIbHOW MPHU3MBbI BHICOTA PaBHA 21M, paJNyC OIMUCAHHONW OKOJIO Hee
cdepsl paBeH 21M. Haiiaure cTopoHy OCHOBAaHUS IPU3MBI.
3. Kak n3menuTcs miomaas chepsl, €ciu ee yBelIUyuTh B 2 pasza?



HNPAKTUYECKOE 3AHATHUE Ne 73
«06'beMbl TeJ1 BpalleHUsI»

IEJIb PABOTHI:

1. TloBTropuTh mOHATHE OOBEMA, €ro CBOWCTBA; (OPMYIBI s BBIYHUCICHHS OO0bBEeMa
HWIMHAPA, KOHYCa, YCEUEHHOIO KOHyca, IIapa, MIapOBOTO CEKTOpa; (HOpMysbl st
BBIUMCIICHUS] OOKOBOM MOBEPXHOCTH IIMIIMHPA, KOHYCA, CQEPHI.

2. KoppektupoBaTh 3HaHUS, YMEHUS ¥ HABBIKH 110 TeMe: « OObEeMBI TEJI BPALICHHS.

3. OmpenenuTh ypOBEHb YCBOCHUS 3HAHUH, OIICHUTH PE3YIAbTAT JEATEILHOCTH YUAIIUXCH.

OBOPYJIOBAHMUE: uHCTpYKIIMOHHBIE KapThl, TETPAIH JJIs IPAKTUYECKUX padoT.
HOPAAOK BBIIIOJIHEHUSA PABOTDI:
1. OTBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:
1) UYemy paBeH 00beM IMITHH/pPA?
2) Yemy paBeH 00beM KoHyca?
3) Yemy paBeH 00beM miapa?
4) Yro Takoe m1apoBOii CErMEHT?
5) Yemy paBeH 00beM IIApOBOTO CerMeHTa?
6) Yro Takoe mapoBoii cekrop?
7) Yemy paBeH 00beM MIAPOBOTO CEKTOpa?
8) Ilo kakoii popmMyJie BEIYUCISIETCS IO b OOKOBOM MOBEPXHOCTH HMIIMHIPA?
9) TIlo kakoii hopmysie HAXOJUTCS MJIOMIAAb OOKOBO MOBEPXHOCTH KOHYCa?
10)TTo xakoii (dopmysie HAXOIUTCS TUIOMAML OOKOBOH TMOBEPXHOCTH YCEYEHHOTO
KOHyca?
11) TTo xakoit popmysie BBIYHUCISETCS TUIOaabs chepbi?
2. BbINOJHMTB 3aaHus VISl IPAKTHYECKO padoThl.
3. O¢opmuTh 0TUET O padoTe.
BAPUAHTBI MIPAKTUUYECKOM PABOTHI

Bapuanr 1.
1. Haiigure 00beM MUIMHIpPA C BHICOTOM, paBHOW 3 CM, M TMaMETPOM OCHOBAHMS, PAaBHBIM
6 cMm.
a) 271 cm®;  6) 91 em®,; B) 361 cm; r) 18w cm3 1) 541 oMl

2. Haiimute paccTosiHEe OT IICHTpa mapa J0 INIOCKOCTH CEYCHHUS, eClIi 00bhEM Iapa paBeH
2887, a utonaapr cedyeHus paBHa 277t.

a) 2/3; 6) 3; B) 4; r) 6; ) 3v2.

3. Haiizute 00beM KOHYCa, HOJIY4EHHOTO B PE3YJILTATE BPALICHHsS BOKPYT OOJIBILIETO KaTeTa
HPSMOYTOJILHOTO TPEYrOJIBHHUKA C THIIOTEHY30M, paBHON 26 oM, u yriaom 30°,
a) 1872 oM 6) 181 cM3; B) 6mV2 oM r) 2mV2 oM,
n6T oM.

4. BeicoTa mMIMHApa paBHa 5 CM, AMArOHalb OCEBOTO CEUYEHMS COCTABISET Yroll 45° ¢
IUIOCKOCTBIO OcHOBanusA. Haiinure Spy.

Bapuanr 2.
1. HaiiguTe 00beM HUIMHIPA C BHICOTOM, PaBHOM 6 CM, M IMAMETPOM OCHOBAHUS, PABHBIM
3 cMm.
a) 13,57 cm?; 6) 91 cm®; B) 27T oM, r) 18w oM® 1) 541 oMl

2. Haiigute 00BeM mrapa, €CJId pacCTOAHUEC OT LCHTpa 1Iapa A0 IIJIOCKOCTU CCUCHUS PABHO

3, a IJiomanab CCYCHUA paBHA 1T,

a) 256m; 6)275671; B)6?47T; r)%n; m)64.



3. Haiinute 00beM KOHYyCa, IOJTYYEHHOTO B PE3y/IbTaTe BPAIICHUS BOKPYT OOJIBIIETO KaTeTa

PaBHOOEIPEHHOTO NPSIMOYTOJILHOIO TPEYTOJIbHUKA C TUIOTEHY30H, paBHOW 3V2 cm,
BOKPYI' CBOETO KaTera.

2) 9TV?2 ov3;6) 271 em’; B) 3MV2 omd; r) 9m cm?; n) 3w
eve.
4. Haitnure Sy KOHYCA, €CIIM BHICOTA PaBHA 4 CM, a BEIMUYMHA YTJIa TIPH BEPIINHE OCEBOTO
ceyenus pasHa 90°,

a)16m(vV2 +4) v’ 6)16m(V2 + 1) oM’ B) 167V2 cm?
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