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IlosicHuTENBbHAS 3aTHCKA

Meroauyeckie yKa3aHHSl 110 BBINOJHEHUIO MPAKTHYECKHX paboT oOydaromuMucs MO JUCHUILTHHE
Maremaruka npeaHa3zHadeHsl At o0ydatomuxcs mo cneuuanbHoctd 08.02.09 MonTax, Halagka U 9KCIUTyaTanus
3JIEKTPOOOOPYAOBaHUS TPOMBIIUICHHBIX U IPaXKJAaHCKUX 3AaHHUM.

Iens MeTOAMYIECKMX yKa3aHUN: OKa3aHUE OMOIIN O0Y4JaroIIMCS B BHITIOJIHEHUH MPAKTHYECKUX padoT 110
JucHuInHe Maremartuka.

Hacrosmue meronudeckne ykazaHHA cOIEpKaT pabOThl, KOTOpPBIE MO3BOJAT OOyYaroUIMMCS 3aKPEIHTh
TEOPETHYECKNE 3HAHMA, C(HOPMUPOBATH HEOOXOAMMBIC YMEHHS W HAaBBIKM JCATEIBHOCTH II0 CIICLHAIBHOCTH,
HarpaBJeHbl Ha (OPMUPOBAHHUE CICTYIONINX KOMIICTCHIIUH]:

OK 01. BeibupaTh crocoObl pemeHnus 3afad Npo(ecCHOHAIPHOW AEATENFHOCTH NPUMEHUTEIHFHO K Pa3IMIHBIM
KOHTEKCTaM;

OK 02. Hcnome3oBaTh COBpPEMEHHBIC CpEJACTBAa IIOWCKAa, aHalW3a M HWHTEpHpeTalu HHPOpPMAlMU U
MH(OpPMaLMOHHbIE TEXHOJIOTHH JUTS BBITIOJIHEHHS 3a/1a4 TPO(ECCHOHANIBHOM e TebHOCTH;

OK 04. D¢ddexTrBHO B3auMoeiicTBOBAaTh U pabOTaTh B KOJJIEKTUBE U KOMaH/IE.

B pe3ynbTaTe BBIOTHEHUS MPAKTHYSCKUX pabOT Mo qUcHUIUIMHE MaTeMaTHKa 00y4aroIuecst JODKHBIL:
3HaTh:
e  JIeiCTBHUSA HAJl YUCIIaMU, CIOCOOOB pelIeHHs anreOpandeckux ypaBHEHHIA;
e  crocoOBI pemIeHUs CHCTEM JTMHEHHBIX W HETHHEHHBIX YpaBHEHHIA;
CBOWCTBA U TPapHKOB AIIEMEHTAPHBIX (DYHKIN, CBOMCTB HEPABCHCTB;
OCHOBHBIC TPUTOHOMETPHICCKUX MOHIATUH, (popMyI, GyHKINH;
OCHOBBI UG HepeHIIUATEHOTO, HHTETPAIbHOTO UCYHCIICHHUS;
(hopMyJIbI ISHCTBHI HAJl BEKTOPAMH;
®  OCHOBHBIC MOHSITHS, TEOPEMBI, AKCHOMBI, (DOPMYJIBI CTEPCOMETPHUH.
YMETh:
®  BBINOJHITH ONEPAllMK HAJl YUCIAMU U pellaTh Pa3IMyHbIe alreOpanieckue ypaBHEeHMs;
®  pelaTh CUCTEMBl JUHEHHBIX U HETUHEWHBIX YpPaBHEHUH;
e CTpoUTh TrpaduKH DSIEMEHTApHBIX (YHKIWHA W BHIIONHATE HX MpeoOpa3oBaHUs, CIIOCOOBI PELICHHUS
HEPABEHCTB,
® TPUMEHATh TPUTOHOMETPHUYECKHE (POPMYIBI K pa3IHMYHBIM IMPEOOpa3OBAHUAM, PEUICHHIO YpaBHEHUH WU
MOCTPOCHHUIO TPAPHUKOB TPUTOHOMETPHUICCKUX (DYHKITHIA;
e muddepeHIHpPOBaTH PYHKIUN W MPUMEHITH 3HAHUE MPOU3BONHOW B PA3IUYHBIX 3a/1a4aX, BBIUYUCIATH
WHTErpaJibl ¥ IPUMEHATh 3HAHUE UHTErpaa;
e BBINOJHATH ACHCTBUA HaJl BEKTOPAMU;
®  [PUMEHSTHh TEOPETUUYECKHUE 3HAHUS CTEPEOMETPHUH K PELLICHUIO 3a/1a4.

Onucanue Kaxa0i MpakTHIeCKOrH paboThl COAEPIKHT: passiel, TeMY, KOJIUIECTBO YacOB, IIETH paboTHI,
YTO JOJDKEH 3HATh U YMETh OOYYAIOIIHIACS, TOPSIOK BEITIOTHEHUS PabOThI, KOHTPOJIBHBIE BOIPOCHI, YIeOHO-
MeTOAMYECKOe M HHPOPMALIMOHHOE 00ECIICYCHHE.
Ha BrIMOTHEHUE MTPaKTHYECKUX paboT Mo qucnuruimae Martemarnka otBoautcst 40 4acos.



Conep:xaHue NpaKTHYeCKNX padoT
IIpakTnyeckas padora Nel

Paznea 1. PazBuTHe noHsTus o yucie. Pemenne ypapHenuii.
Tema 1.1 [leticTBus Hax YuCIaMU
KoauuecTBo yacoB: 2
Iesn: 3aKkpenyTs HABBIKA BBHITTOIHEHHUS ONIEPAITH HAJI YHCIaMA
3agaum: MOBTOPUTH TEOPETUIECKYIO YaCTh, OTBETUTH HA KOHTPOJIBHBIC BOMIPOCH! M BHITIOIHUTH ITPAKTHIECKYIO
paboty
Xopa padorsr:
1. BHuMarenbHO IpoYUTalTE 3aJaHUE.
2. [ToBTOpUTE HEOOXOIUMBIE TEOPETHUECKIE CBEACHUS U BEITIOHEHHS IPAKTHIECKOI paboTHI.
3. CoBeTyeM BBITIOJHSATH 3aJaHKs B TOM MOPSIAKE, B KOTOPOM OHHU AaHbl. [[J1s1 5)KOHOMHY BpeMEHU MPOMyCcKaiTe
3a/1aHue, KOTOpOe He YAa€Tcs BBIOTHUTH Cpasy, U MEPEXOIUTE K clieayomeMy. Eciu nmocie BhIMoIHEHHS Beei
palbOoTHI y BaC OCTAHETCS BPEMSs, BBl MOXKETE BEPHYTHCSI K MIPOIMYIIICHHBIM 3aaHUSM.

3aﬂaHHeiBHHOHHHTLHeﬁCTBHHHaHQHCHaMHI

Bapuanrt 1
(), st
(21-1,25)25  (3--+4,375):195
Bapuant 2
(24+12)4375 B (275-15) 21 67
22 8--045 | 200

KoHTpoJsbHbIe BONIPOCHI:

1. Ompenenenne HaTypaabHBIX, LEIBIX, PAIIMOHAIBHBIX, IEHCTBUTEILHBIX YHCEI.

2. [TIlpaBuna nmeiicTBHil HaJ NEHCTBUTEIEHBIMA YHUCIAMHU.

IpakTnyeckas padora Ne2

Pasnen 1. PazBurue nousitusi o yucJe. Pemenue ypaBHeHnuii
Tema 1.2 Pemenvie TMHEMHbBIX ypaBHEHUH. PelieHne KBagpaTHbIX YpaBHEHUN U YPaBHEHHM, TIPUBOJUMBIX K
KBaJ[PaTHBIM.
KosmmdecTBo yacos: 2
Ienu: 3akpenuTh HaBBIKY 110 PELICHUIO JIMHEHHBIX YPABHEHUI, KBaIPpaTHBIX YPABHEHUH
3agaum: NOBTOPUTH TEOPETUUECKYIO YaCTh, OTBETUTh HA KOHTPOJIBHBIC BOIPOCH! U BBIMOJIHUTH IPAKTUIECKYIO
paborty.
Xoa padoTsI:
1. BuumarensHO npouyuTaiTe 3aJaHue.
2. IloBTOpUTE HEOOXOIMMBIE TEOPETUUECKHIE CBEJICHUS [UISl BBIOIHEHHS IPAKTHIECKON paboThI.
3. CoBeTyeM BBINOJIHATH 3aJJaHKsI B TOM HOPSIKE, B KOTOPOM OHU JaHbl. [lJI1 DJKOHOMHHY BPEMEHH MIPOIYCKalTe
3aJjaHue, KOTOPOe He yIa€Tcs BINOIHUTE Cpasy, U NepeXoauTe K cneqyroneMy. Ecim nocie BbInoIHEHUs Beel
paboTHI Y BaC OCTaHETCsI BpEMsI, BBl MOXKETE BEPHYTHCSI K IPOITYLICHHBIM 33aHHSIM.
3ajganme: pENINTh YpaBHEHUS:

Bapwuanrt 1

x=32-3-2=-x)=(x+7Dx-=-7)
Sx+Z4+2ix=0
17x—264 3
X226 _ 329
4x+3
x> +5x+6=0
x2=5x=0
x2-5=0
x3+x2—4x—-4=0
BapuanT 2
x+22-5-x—4)=Kx+6)(x—-6)
6 —X-t_3=x x=2
T2

2
1 3

2x-3 - x(2x-3) =
9x% +6x+2 =
8x—7x2=0
x2-=7=0
7. x3—-2x*-3x+6=0
KonTpoabHbIe BONIpoCHI:
1. dopmynsl COKpaIIEHHOTO YMHOXEHHUSL.

2. IlpaBuna npeoOpa3zoBaHuii areOpanyecKux BHIPAKESHHUH.
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ANropuTM pelIeHUs IUHEHHOTIO YpaBHEHHUSL.
OnpezneneHue KBaApaTHOTO ypaBHEHMUS.
DopMyIbl JUCKPUMHHAHTA U KOPHEH KBaJpaTHBIX ypaBHECHUN
3aBUCUMOCTbH YHCIIa KOPHEH OT 3HaKa JUCKPUMUHAHTA.
Crnoco0bl peneHus HeMOMHBIX KBaIPaTHBIX YPaBHEHUH
Buzsr u crtocoOb1 pemmeHns ypaBHeHHH 00lree BRICOKHX CTEIeHEH
[pakTuyeckas padora Ne3
Pasnen 1. PazButue nousitusi o yucJe. Pemenue ypapHenui
Tema 1.3 Berauciienue gorapugmon
KoJnuecTBo yacos: 2
Iesu: 3aKkpennTh HABBIKH MO IPEOOPA30BAHUIO JIOTAPH(YMIUECKUX BBIPAKECHUH, pa3BUTHE HHTEPECA K IIPEAMETY.
3apgaun: NOBTOPUTH TEOPETUUECKYIO YaCTh, OTBETUTh HA KOHTPOJbHBIC BOIIPOCH! U BHIMOJIHUTH IPAKTUIECKYIO
paboty
Xoa padoThli:
1. BHumarensHO npouuTaiite 3agaHue.
2. [ToBTOpUTE HEOOXOAMMBIE TEOPETHIECKUE CBEJICHNUS JUIS BBIOJIHEHHS IPAKTHYECKON paboThI.
3. CoBeTyeM BBINOJIHATH 3a/JaHUSI B TOM HOPSIIKE, B KOTOPOM OHU JaHbl. [lJI1 9KOHOMMHU BpPEMEHH MIPOIyCKaiTe
3aJjaHue, KOTOPOE HE yIaéTcsl BBIOIHHUTE CPasy, U MEPEXOJUTE K CIeayromeMy. Ecian nocne BEIOIHEHHS BCeH
paboTHI Y BaC OCTAHETCSI BPEMsI, BBI MOXKETE BEPHYTHCS K IPOITYIIIEHHBIM 33/1aHHSM.
3ananue:

Bapuanr 1
Brraucaure:

NG R®

1
1. logga

lng W

1
3510g3 4

1

log; 54 — log; 2
log1log, 32
5

2 " lng 3 + lngg

log; log; 27
. 81—10g2 3

10. 2'°825 4 ]og, 2 — log, 14

©Wo N o0 bk~ w D

[Tponorapupmupyiite BoipaxkeHHeE:
5

1. x=m3-bs-+a 1o ocuoBanmo 4
0,01-a*%b
2. x= ~—_ 110 OCHOBaHHIO 10
BeinonHuTe noTeHIMpPOBaHUE:

1. logx=2-log2+3-log2
2. logx =4-loga—%-logb+2-logc

BapuanT 2
Brraucaure:

1. log:8
2

lg0,1
logg 16 + logg 4
lOgs Vg

1
8§log2 6
2 -log; V5 — logs %
62—10g6 5
log, 5 logs 81
71987 2: Jog, %

1
10. 9510g3 7+2logg, 4

© oN o ~wh

[Iponorapudmupyiite BeIpaxxeHue:
3
1. x=da3-b*-3/c mo ocuosaumio 2



10m3+/c
2. x= +— 10 ocHOBaHwuto 10
3
BrInonHAUTE TOTEHIIMPOBAHNE:!

1. logx =log5+log4 —1log10

2. logx =loga —%-logb —8-logc
KoHTpoJibHbIE BONIPOCHI:
1. Omnpenenenue gorapudma, ero BUIBL.
2. CsoiicTBa J0rapuQMoB.
3.  ®dopmyna nepexosa kK HOBOMY OCHOBAHUIO.
4. Onepauuu norapu(pMUpPOBaHUS U TOTSHIIMPOBAHHMS

[pakTuyeckas padora Ned
Pa3gen 2. Cucrembl JIMHEHHBIX H HeJIUHEHHBIX YPaBHeHHit
Tema 2.1 CrucTeMbl THHEHHBIX U HETUHEWHBIX YPaBHEHHHA
Koumm4ecTBo yacos: 2
Iesu: 3aKpenUTh HABBIKH MO PEIICHHUIO CHCTEM JIMHEHHBIX M HETMHEHHBIX yPaBHEHHUH, aITOPUTM PEIICHHUS CHCTEM
JIMHEHHBIX ypaBHeHHH 1o popmymnam Kpamepa u merony "aycca, pa3Butie HHTEpeca K IIPEIMETY.
3agaum: NOBTOPUTH TEOPETUUECKYIO YaCTh, OTBETUTh HA KOHTPOJIBHBIC BOIPOCH! U BBIMOJIHUTH IPAKTUIECKYIO
paborty.
Xoa padoThl:
1. BHuMarensHO npouuTaiiTe 3agaHue.
2. IloBTOpUTE HEOOXOIMMBIE TEOPETUIECKHE CBEJICHUS ISl BHITIOJIHEHUS MTPAKTHUECKOI paboTHI.
3. CoBeTyeM BBINOJIHATH 3a/laHHUS B TOM HOPSIIKE, B KOTOPOM OHH JaHbI. [|J11 5KOHOMHMH BpeMEHH IIpOIycKaiTe
3aJjaHue, KOTOpPOe He yIaETcsl BBIMOIHNUTH CPasy, M MEPEXOJHUTe K cieayroneMy. Ecnn nmocie BeIOTHEHUS BCer
paboTHI Y BaC OCTaHETCsI BPEMsI, BBI MOXKETE BEPHYTHCS K IPOITYIIIEHHBIM 33/1aHHSM.
3ananue:
Bapwuasnr 1
1. PemmnTh cuCTEMBI THHEHHBIX ypaBHEHHH 110 popmynam Kpamepa
2x—y =3
) {x +4y=-1
4x—-y—-5z=1
0)] x+ty—2z=6
3x—2y—6z=-2
2. Pemnts cucteMy JTHMHEHHBIX ypaBHEHHH 10 MeToxny ["aycca
3x+4y+2z=5
5x —6y —4z = -3
—4x +5y+3z=1
1. Peumrts HEMUHEHWHYIO CUCTEMY YpaBHCHHU:
{2" -3Y =108
2¥+3Y =31
2. Pemmts MppanMoHaNbHbIE YPaBHEHUS:
a)Vx?+4x=2—x
0)V2x+3—-vx+1=1
Bapuanr 2
1. PemmuTh cUCTEMBI THHEHHBIX ypaBHEHHH 110 popmynam Kpamepa
2) {24x + 9{ =11
x—y=-11
3x—2y+z=-3
0){5x+y—2z=11
x+y+z=1
2. Pemmnth cucteMy JTMHEHHBIX ypaBHEHHH 10 MeToxy ["aycca
3x+2y+z=14
2x+y+4z=12
x+3y+2z=11
3. PemmuTh HenMHEHHYIO CHCTEMY ypaBHEHHM:
x+y=29
{Zng + lgy = 2lg10
4. PemmuTh HppanpioHaIbHBIC YPaBHEHHUS:
a)Vvx?—-3x—-10=2—x
0)VZx—1—-+vx—-1=1



KoHTpoabHBIe BONIPOCHI:
Ornpenenenue onpeaesuTess 2-ro, 3-ro HopsSAKOB.
®opmyner Kpamepa juist cucTeM JIMHEHHBIX YpaBHEHUH ¢ 2-Ms1, 3-Msl IIEPEMEHHBIMH.
KonnuecTBo penieHuii CHCTEMBI B 3aBUCHMOCTH OT 3HAUCHHUS ONPEICIIUTENICH.
ANTOpUTM pelIeHHs] CUCTEMBI JINHEHHBIX YpaBHEeHUit 1o Meroy [aycca.
OmnpenencHre HPpanuoOHAIBHOTO yPABHEHHS.
Crioco05b1 pemeHus HppauoOHaIbHBIX YPaBHCHUH.

[pakTuyeckas padora NeS

oukwnpE

Pazgen 3. ®yuxkuun. HepaBencrBa
Tema 3.1 [Toctpoenne rpadukoB 3eMEeHTapHBIX (YHKITHIHA
KosmmdecTBo yacos: 2
Iesn: 3akpenuTh HABBIKK NOCTPOEHHUS IpauKOB (DYHKIMIA, OTIpeIeNIeHNeM CBOMCTB 3TUX (YHKIMH, pa3BUTHE
MHTEpeca K IPeIMeTYy.
3asaun: NOBTOPUTH TEOPETHIECKYIO YaCTh, OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI U BHINOJIHHUTH TPAKTHYECKYIO
paboty
Xon padoThl:
1. BHumarensHO npouuTaiite 3agaHue.
2. IloBTOpHMTE HEOOXOIMMBIE TEOPETUIECKIE CBECHNUS [UISl BHIIIOHEHNS IPAKTUIECKON pabOTHI.
3. CoBeTyeM BBITIOJNHATH 33AaHHUSI B TOM HOPSIKE, B KOTOPOM OHH JaHBL. [[JIsl 3KOHOMHHN BpEMEHH MpOITyCKaiiTe
3aJjaHue, KOTOpOe He yIaéTcsl BBIMOIHNUTH CPasy, M MIEPEXOJHUTe K cieayroneMy. Ecnun nmocie BeIOTHEHUS BCer
paboTHI Y BaC OCTaHETCsI BpPEMsI, BB MOXKETE BEPHYTHCS K IPOITYIIIEHHBIM 33/1aHHSM.
3aganue:
Bapwuanr 1
[MocTpouts rpadmku GyHKUUI U IEPEUNCITUTh UX CBOWCTBA:
1) y=-3x
2) 2)y=2x-1
3) 3y=23
4) 4y=—x>+x+6
5 y=vx+1
Bapuant 2
[MTocTpouts rpadmku GyHKUUI U IEPEUNCITUTh KX CBOWCTBA:
1) y=4x
2) y=-2x+1
3) y=—1x3
4) y=x?-2x-3
5 5 y=—-
KoHTpoJsbHbIe BONIPOCHI:
1. Ompenenenne HyHKINU, CIIOCOOBI 3a1aHAST () YHKITHIA.
2. XapakTepucTUKU PYHKIUH.
3. DnemeHrapHble PyHKIUH (JIMHEIHAs, CTETIEHHAs, 00paTHast MPONOPLIHOHAIBHOCTD, KBaAPaTUIHAs).
4. CoiicTBa 3eMEHTaPHBIX (PYHKITHIA

IpakTuuyeckas padora Ne6
Pa3zgen 3. ®@ynkuuun. HepaBeHcTBa.
Tema 3.2 Pemenue noxasareiabHbIX U JOTapHPMHUUECKIX HEPABEHCTB
KosnyecTBo yacos: 2
Ilesn: 3aKkpenuTh HABBIKH 110 PEIICHUS MOKA3aTeIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB
Pa3IUIHBIME CLIOCO0aMHU, Pa3BUTHE HHTEpPECa K MIPEIMETY.
3ajgaun: NOBTOPUTH TEOPETUUECKYIO YACTh, OTBETUTh HA KOHTPOJbHBIE BOIPOCH! U BBIMOJIHUTH IPAKTUYECKYIO
pabory.
Xon padoTsl:
1. BHumarensHO npouuTaiiTe 3ajaHue.
2. IloBTOpUTE HEOOXOIMMBIE TEOPETUUECKHIE CBEJICHUS [UISl BHITIOJIHEHUS MTPAKTHUECKOI paboTHI.
3. CoBeTyeM BBINOJIHATH 3aJJaHKsI B TOM HOPSIKE, B KOTOPOM OHU JaHbl. [lJI1 9KOHOMMHU BPEMEHH IIPOIYyCKalTe
3a/1aHre, KOTOPOE He yAaETcs BRIIOIHUTG Cpasy, M MEPEeXoAnTe K cienyoneMy. Eciu mocie BBIONHEHNS Beei
paboThI y Bac OCTaHETCS BPEMS, BBl MOJKETE BEPHYTHCS K ITPOITYIIICHHBIM 3aaHUSM.
3aganue: pemIuTh OKa3aTeNbHBIE U JOTapU(PMHUIECKIEe HEPaBEHCTBA:

BapuanrT 1

1. 3% <27
2. 0573 >0,5%"



nN* 1
() >3
72x2—5x+2 >1
33x+2 + 4 - 33x+1 < 21
log, x > 4

log1(5x —9) = log1 4x
3 3

® Noak w

logs(x +4) +logz(x — 1) < 1 +1log; 2

Bapwuanr 2
2\ 2x+4 4

) >3

72—9 > 73x—6
X

(G) <s

33x%-10x+3 ~ 1

372+l 4+ 5.72%71 < 152

logi(—x) > logi(4 — 2x)
3 3

N ok w0 Db

log, x < —%
8. lg(7—x)lgx>1
KoHTpoJsbHbIe BONIPOCHI:
OrmpeenieHre NOKa3aTeIbHOTO U JIOTapH(MMHUISCKOr0 HEPaBEHCTB.
2.  Cnoco0bl pelIeHus OKa3aTeNIbHBIX HEPaBEHCTB.
3. Cnoco0sl pemeHus torapu(pMUIECKUX HEPABESHCTB.
4. CpoiicTBa MOHOTOHHOCTH U 00JIACTH OIpEeIICHHS JIOTapU(PMUUSCKON B TI0OKa3aTeNbHOH (QYHKINH.

=

IIpakTuuyeckas padora Ne7

Pa3gen 4. OcCHOBBI TPUTOHOMETPHH
Tema 4.1 YnpolueHre TPUTOHOMETPHUYECKIX BBIPAKEHUH
KoanuecTBo yacos: 2
Iesu: 3akpenuTh HABBIKKM MO IPHMEHEHUIO TPUTOHOMETPUUECKUX (POPMYIT K pa3indHbIM MpeoOpa3oBaHusIM,
pa3BUTHE HHTEpECca K IPEIMETY.
3agaun: MOBTOPUTH TEOPETUIECKYIO YaCTh, OTBETUTH HA KOHTPOJIBHBIC BOMIPOCH! M BHITIOIHUTH IMTPAKTHICCKYIO
pabory.
Xon padorsi:
1. BuumarensHO npouyuTaiTe 3aJaHue.
2. IToBTOpUTE HEOOXOIUMBIE TEOPETHUECKHE CBEACHUS JUTS BBITOJIHEHHS IPAKTUIECKOI paboThI.
3. CoBeTyeM BBINOJIHATH 3aJJaHHSI B TOM HOPSIIKE, B KOTOPOM OHH JIaHbI. [|JI1 9KOHOMHMHY BpPEMEHH MIPOIyCKaiTe
3a/1aHre, KOTOPOe He YAa€TCs BBITIOJHUTH Cpasy, M MEPEXOIUTe K cieayromeMy. Eciu mocie BEIOTHEHHsI BCei
paboThI y Bac OCTaHETCS BpPeMs, BBl MOXKETE BEPHYTHCS K IIPOIYIIICHHBIM 3aaHUSM.
3ananue:
Bapuanrt 1

1. Berumenuts: cosa; tga; ctga; ecaum sina =-0,6; 1 <a < 37"

2.  YIpocTHTH BBIpaKCHHE:

T oos T — sin T sin
C0510C0515 sm1051n15

T c0s 2™ 1 cosE sin 2T
51n5c0515 c05551n15

3. YmpocTurs:
2 T[
cos (7 - a) cos?(—a)
tg*(a — 2m) _3m
tg* (a - )

4. YupocTturs:
sin a+sin 3a

cos a+cos 3a
5. JloxazaTh TOXIIECTBO:

sin3a  cos3a __

sina cosa

BapuanTt 2
1. Bsrumenuts: cosa; tga; ctga; ecan sina = —

7

5 3T
—; — < a<2m
13 2



2. prOCTI/ITB BBIPAXKCHUC!
T 51
tg;+ tgz

T 5T
1—tg§tg§

3. YmpocTurts:
1-tg*(a-3) _ toa-)

ctg(a+72—r) 1-ctg?(a—2m)

4. YupocTturs:
cos3a—cos7a

sin3a+sin 7a

5. Jloka3aTh TOXIECTBO:
sin2a—sina
———— =tga
1-cosa+cos2a
KoHTpoJibHbIE BONIPOCHI:
Omnpenenenne cuHyca, KOCHHYCa, TAHT€HCA, KOTAHT'€HCa yTJIa.
OCHOBHBIE TPUTOHOMETPHUIECKUE TOXKIECTBA.
DopMyIbl CyMMBI M pPa3HOCTH TPUTOHOMETPUIECKUX (PYHKIIHH.
DOpMyIIBI CI0XKEHUS.
DopMyJIbl JBOMHOIO U IIOJIOBUHHOI'O apIr'yMEHTOB.
DopMyJIbl IPUBEACHMUS.

ouhkwhE

IIpakTuuyeckas padora Ne8
Pa3gen 4. OCHOBBI TPUTOHOMETPHH
Tema 4.2 [TocTtpoeHne rpadUKOB TPUTOHOMETPUYSCKUX (HYHKIIHN
KoJsmmuectBo yacos: 2
Iesu: 3aKkpennTh HABBIKH MO TIOCTPOCHUIO TPaKOB TPUTOHOMETPHIECKUX (QYHKIMH B UX IPeoOpa3oBaHuUsIX,
pa3BHUTHE HHTEpECa K MPEIMETY.
3asa4n: MOBTOPHUTH TEOPETHIECKYIO YaCTh, OTBETUTH HA KOHTPOJIbHBIE BOIPOCH! U BHIMOIHUTH TPAKTHIECKYIO
pabory.
Xoa padoThl:
1. BHuMarenbpHO npovMTaiiTe 3agaHue.
2. IToBTOpuTE HEOOXOIUMBIE TEOPETHUECKHIE CBEACHUS JUISI BBITOIHEHHS IPAKTUIECKOI paboThI.
3. CoBeTyeM BBINOJIHATH 3aJaHHSI B TOM HOPSIIKE, B KOTOPOM OHH JIaHBI. [|JI1 9KOHOMHHY BpPEMEHH IIPOIyCKaiTe
3aJlaHKe, KOTOPOE He yAaéTcs BHIMOIHUTH Cpasy, M MepexoanuTe K cienyoonemMy. Ecnu nocne BeIoTHeHUs Beelt
paboTHI Y BaC OCTaHETCsI BpeMsI, BBl MOXETE BEPHYTHCS K IPOITYIIEHHBIM 33/1aHHSM.
3amaHue: TOCTPOUTH TPAYUKH TPUTOHOMETPHUECKHUX (DYHKIIUH

Bapuanr 1

1l y= %sinx

2.y = —tg(x+%)

3. y= |ctg(x—§)+2|
Bapuant 2
l.y=ctgx—1

2. y=-—sin (x - %)

VA
3.y= |tg(x+§)| +2
KoHTpoabHBIC BONIPOCHI:
1. OmnpeneneHne TPUroHOMETPUYECKUX (PyHKIMIT (CHHYC, KOCHHYC, TAHT'€HC, KOTAaHI'€HC).
2. CsoiicTBa U rpa)IK¥ NEPEYUCICHHbBIX (QYHKINI.
3. IIpeoOpa3oBanus rpauKoB (cxaTHe, pacTsHKEHHE, MTapaJUIEeIbHBIN IEPEHOC BJOJIb OCeH KOOPAMHAT).

IIpakTuyeckas padora Ne9
Pa3nen 4. OcHOBBI TPUTOHOMETPHH
Tema 4.2 Pemenne npocTeHmMUX TPUTOHOMETPUIECKUX YPaBHEHHH
KosanyecTBo uacos: 2
Iesun: 3akpennTh HABBIKK MO PEIICHUIO TPUTOHOMETPUYECKUX YPABHEHUH, pa3BUTHE HHTEPECA K MPEAMETY.
3amaun: NOBTOPUTH TEOPETHIECKYIO YaCTh, OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI ¥ BHINTOJIHNUTD IPAKTHYECKYIO
pabory.



Xona paborsI:

1. BuumarenbHO mpovyuTaiTe 3aJaHue.
2. [ToBTOpUTE HEOOXOAUMBIC TCOPETUUCCKUE CBEICHUS /IS BHITIOJTHECHUS MPAKTHYSCKON paOOTHI.
3. CoBeTyeM BBITIOJIHATH 3aJJaHUS B TOM HOPSAKE, B KOTOPOM OHH JaHbl. J{J1s1 9KOHOMUU BPEMEHHU NpomycKaiite
3a/1aHue, KOTOpOe He YAa€Tcs BBIOTHUTD Cpa3y, U MEPEXOIUTE K cieayomeMy. Eciu nmocne BhIMoIHEHHS Beei
paboTHI y Bac OCTaHETCS BpEMs, BBl MOKETE BEPHYTHCS K MPOITYIIICHHBIM 3aaHUSM.
3aganue: penIuTh TPUTOHOMETPHYECKUE YPABHEHUS:

Bapuanr 1
sin3x =1
2
2. tg (x + g) =1
3. sin3x+sinx =0
4. (sinx)?+sinx-cosx =0
5. 6(sinx)2—=5sinx+1=0
6. 2sinx-cosx + 3(cosx)? = (sinx)?
7. 2(sinx)?—4sinx-cosx+1=0
Bapuant 2
X
1. ctg 2= 1
2. cos (x - E) =1
6 2
3. sinx-cost—cosx-sin2x=%
4. 2cosx—sinx-cosx =0
5. 2(cosx)? —3sinx-cosx + (sinx)? =0
6. 2(cosx)?—cosx—1=0
7. 1—8sinx-cosx+6-(cosx)2=0
KoHTpoabHBIE BONIPOCHI:
1. Omnpenenenue 0OpPaTHBIX TPUTOHOMETPUUECKUX (DYHKIIHIL.
2. CsoiicTBa 0OpaTHBIX TPUTOHOMETPUUECKUX (YHKIIHH.
3. OmnpeneneHre TPUTOHOMETPUUECKOTO YPABHEHHUSL.
4. ®opmyIsl KOpHEH MPOCTEHUIINX TPUTOHOMETPHICCKUX YPaBHEHUH.
5. Buabl u criocoObI pelieHUs] TPUTOHOMETPUUECKIX YPaBHEHHIA.

IIpakTHyeckas padora Nel0

Pazgen S. Crepeomerpus

Tema 5.2 [TocTpoeHne MHOTOTPaHHUKOB U UX CEUCHHUH
KoauuecTBo yacos: 2

Ilesn: 3aKkpenuTh HABBIKK IIOCTPOCSHUSI MHOTOTPAHHUKOB U TIOCTPOECHUE UX CEYCHUH, pa3BUTHE HHTEpeca K
MPEIMETY.

322[3"[[/[: MOBTOPUTH TCOPECTUICCKYIO HaCTh, OTBETUTHh Ha KOHTPOJIbHBIC BOIPOCHI U BBIIOJIHUTL NPAKTUYCCKYTO

pabory.
Xon padorsi:

1. Pemmrs 3a1a4y Ha ceYeHUE MHOTOTPAaHHHUKOB.
2. TlocTpouTh ceueHHE MHOTOTPAHHUKOB.
Bapwuanrt 1

1.

BricoTa nupamMuabl pa3gcji€Ha Ha Y€ThIPE PABHBIC YaCTU U YE€PE3 TOUYKU ACJICHUA MMPOBEIACHBI IUIOCKOCTH,
napajuieNibHble OCHOBaHMIO. ILIONIa]b OCHOBaHMs paBHa |4cM?. ONpPENENHTh IUIOMIAAb IMONYYEHHbIX

CEUYCHUM.

2. Tloctpontp ceuenne TpeyroipHoW mnpusMel ABCA.B;C;

MeAB,NeA,C, , PeB,Cy, Touku, npudem NPue || A{B;.

Bapuanr 2
B mmpamuzne cedenume, mapajuiebHOE OCHOBAaHMIO NENUT BBICOTY B OTHOIIEHHHM 3:4 (OT BEpIIMHBI K

OCHOBAaHHUIO); MJIOMAAb CEYEHHs MeHbIIe IUIOmaAu ocHoBanus Ha 200cm? Onpenenurtsh IIOmALb

1.

OCHOBaHMsI.

IJIOCKOCTBIO,

MIPOXOsLIeH

qyepes

2. Tloctpouth ceuyeHue YeTHIPeXxyrojpHON mnpu3mbel ABCDA;B;C;D; TIOCKOCTBhIO, MPOXOIAIICH depe3
BepIMHY D; ¥ TOUYKH, NpUHAJJIEKAIIE COOTBETCTBEHHO pedbpam AB u BB,
KoHTpoabHBIC BONIPOCHI:

1.

2.
3.
4.

Onpenenenue npu3Msbl, nupaMusl. X snemMenTsl. Bussl.
IHocTpoenue ceyeHuit MHOrOTpaHHUKOB.

DopMyITBI TUIOINAAH U 00beMa MHOTOTPAaHHHUKOB.
[Mapamnenenunen. Ero cBoiicTBa u BUABIL.



IIpakTnuyeckas padora Nell
Paznen 5. Crepeomerpust
Tema 5.2 [ToBepXHOCT MHOTOTPAaHHUKOB
KonuuectBo 1acos: 2
Henu: 3akpenuTh HABBIKY 10 BBIYUCIICHHUIO TJIOUIAIN TOBEPXHOCTH MHOTOTPAaHHUKOB Pa3BUTHE HHTEpeca K
TIPEIMETY.
3agaum: MOBTOPUTH TEOPETUIECKYIO YaCTh, OTBETUTH HA KOHTPOJIBHBIC BOMIPOCH! M BHITIOIHUTH ITPAKTHIECKYIO
pabory.
Xopa padorsr:
1. BHuMarenbHO IpoYUTalTE 3aJaHUE.
2. [ToBTOpMTE HEOOXOIUMBIC TEOPETHUCCKIE CBEACHUS JUISI BEITIOHEHHUS IPAKTHIECKON paOOTHI.
3. CoBeTyeM BBITIOJIHATH 33J]aHUs B TOM MOPSAKE, B KOTOPOM OHU AaHbI. [[J1s1 S)KOHOMHM BpeMEHU MPOMyCKaiiTe
3a/1aHue, KOTOpOe He YAa€Tcs BBIOTHUTH Cpasy, U MEPEXOIUTE K clieayomeMy. Eciu nmocie BhIMoIHEHHS Beei
pabOTHI y BaC OCTAHETCS BPEMS, BBl MOXKETE BEPHYTHCS K MPOIMYIICHHBIM 33 JaHUSIM.
3aganne:
Bapuanrt 1
1. [laso: mpsimast TpeyToJIbHas Ipu3Ma. a, b, C — CTOpOHBI OCHOBaHHS, d- 60KOBOE pedpo. Beraucmurs
TUTOIIAb TTOJTHOHM MMOBEPXHOCTH U 00beM npm3Mel. @ = 2,1 ;b =3,2;c =4,2;d = 10,6
2. JlaHO: IpaBWIIbHAS YETHIPEXYTOJIbHAS MHPaMHIA.ad — CTOPOHA OCHOBaHUS, b- 60koBOe pedpo. Berancants
IUTOIA/Ib MTOJHOMN MOBEPXHOCTH U 00beM mupaMuibl. a = 2,3 ;b = 4,8.
Bapuant 2
1. JlaHo: mpsiMas mpH3Ma, B OCHOBAHUM KOTOPOii eKUT poM6 ¢ ocTphiM yriaoMm 60° u cTropoHoii - a. b —
6oKkoBo€ pedpo. BrruncauTh miomaap moJiHOH MOBEPXHOCTH U 00beM npu3Mbl. a = 2,7 ;b = 3,1
2. JlaHO: IpaBWIIbHAS TPEYTOJBHAS MIHPaMUAIa CO CTOPOHOW OCHOBAaHUS — @ W OOKOBBIM pedpoM — b.
BrrancuTs miona e moTHOW MOBEPXHOCTH B 00heM mipamMunsl. a = 3,5;b = 6,2.
KoHnTpoJsbHbIe BONIPOCHI:
1. OmpeneneHue MpU3MBL, THpaMUIBL. VX 3eMeHTHI. Bumsr.
2. TloctpoeHue cedeHHIT MHOTOTPaHHHKOB.
3.  ®opMynbl IIOMIAIN IOBEPXHOCTH MHOTOI'PAHHUKOB.
4. Tlapamnenenumnen. Ero cBoiicTBa u BUABI.

IIpakTHuyeckas padora Nel2
Pazgen S. Ctepeomerpus
Tema 5.3 [locTpoeHne Ten BpaleHUs U UX CEUYCHUN
KoangecTBo yacoB: 2
esm: 3aKkpenuTh HABBIKH 110 TIOCTPOCHUIO CEYCHUH TEJ BPAIlCHIS U PEIICHUIO 3a/1a4 HA BBIYHCICHUE TUIOIA TN
CEYCHHIA, pa3BUTHE HHTEpECa K IIPEIMETY.
3agaun: MOBTOPUTH TEOPETUIECKYIO YACTh, OTBETUTH HA KOHTPOJIBHBIC BOMIPOCH! M BHITIOHUTH MTPAKTHICCKYIO
pabory.
Xoa padoTsI:
1. BHuMarenbpHO povMTaiiTe 3agaHue.
2. [ToBTOpUTE HEOOXOAUMBIE TEOPETUIECKIE CBEICHUS JIs1 BBITIOJTHEHHS MPAKTUIECKON pabOTHI.
3. CoBeTyeM BBITIOJHSATH 33J]aHKS B TOM MOPSIAKE, B KOTOPOM OHU AaHbI. [[Jsl 5)KOHOMHY BpeMEHU MPOMYCKaiTe
3a/1aHre, KOTOPOe He YAaETCs BBITIOJHUTH Cpasy, M MEPEXOIUTe K cienyromeMy. Eciu mocie BEIOTHEHHsI BCei
paboThI y BaC OCTaHETCS BPEMSI, BBl MOXKETE BEPHYTHCS K POMYIIEHHBIM 3aJaHHUSIM.
3ananue:
Bapuanr 1.
1. Pammyc ocHOBaHUS OWIIHHApA 2 M, a BeIcoTa 3 M. Haliute AuaroHais 0CeBOTO CEUCHHUS.
2. Beicora konyca 20, paguyc ero ocHoBanus 25. HalianTe miomazs cedeHusl, IpOBEICHHOTO Yepe3 BEPIIHHY,
€CJIM PacCTOSTHUE OT HEro JI0 LIEHTpa OCHOBAHMS KOHYyca paBHO 12.
3. Ilap, paguyc xotoporo 41 oM, mepeceycH IIOCKOCTHIO Ha PAcCTOSTHUU 9 M OT IieHTpa. Haiiaure ruiomanb
CEUEHHSI.
4. OceBoe cedeHue IMIMHAPA KBaJIpar, IIomaas kotoporo 16. Haliaure miomnans OCHOBaHUS IIMIHHIPA.

BapwuanT 2
1. Beicota mumuHapa 6 cM, paauyc OcHOBaHU 5 cM. HaiiuTe mioniaab cedeHus, IPOBEACHHOTO MapalieIbHO

OCH IIWJIMH/PA Ha PACCTOSHUH 4 CM OT Hee.
2. Beicora mwmmHapa 8 oM, paauyc ocHoBaHHA 5 aM. LluanHap nmepecedeH INIOCKOCTBIO Tak, YTO B CEYEHHU
nony4uics kBajapar. Haligure paccTosiHue OT 3TOro C€UEHHs JO OCH.
3. Paamyc ocHoBaHMs koHyca R. OceBbIM ceueHreM KOHyca sBJISeTCs MPSIMOYTOJIbHBIN TpeyronbHUK. Halinure
€ro MJIOoLIA/b.
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4. lap, paxuyc KOTOpPOro 35 1M, epeceydeH IIOCKOCThIO Ha paccTostauu 10 1M oT nieHTpa. Haiinure mioraas
CEUCHHUS.
KoHTpoJibHbIE BONIPOCHI:
Omnpenenenne MOBEPXHOCTH BpallleHUs, Tella BpaleHUSI.
Omnpenenenue UWINHIPA, €r0 YIEMEHTHI, BUIBL.
[TocTpoenue ceueHuni HUIMHIPA MTIOCKOCTHIO.
OmnpeneneHne KOHyca, €ro MIEMEHTHI, YCEUSHHBIA KOHYC.
Omnpenernenne mapa, €ro MJIEMEHTHI, CCUCHHE apa IIOCKOCTHIO.
Dopmyier 00beMa GUTYP BpaILICHUS.

ouprwdE

[pakTuyeckas padora Nel3
Paznea 5. Crepeomerpust
Tema5.3 Brruncienue o0bema Tel BpalieHUs
KoauuecTBo yacoB: 2
Iesm: 3akpenuTh HABBIKY 110 PEIICHUIO 3a]1a4 HA BRIYMCIICHUE 00beMa Tell BPAIlICHHUs, Pa3BUTHE HHTEpeca K
MpenMeTy.
3agayu: MOBTOPUTH TEOPETUUECKYIO YaCTh, OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI U BHITIOJHUTH MPAKTUIECKYIO
pabory.
Xoxa pa6oThi:

1. Pabory HE0OOXOIMMO BBINOIHSTE B TETPAJH IJIs TPAKTHUECKHUX 3aHATHH.

2. Paboty oopmMisiTh YepHMUIAMH OJJHOTO I[BETa aKKYPAaTHBIM M Pa300PUMBEIM IOYEPKOM.

3. YcnoBus 3a7a4 JOIDKHBI OBITh EPETTHUCAHBI TIOJHOCTHIO.

4. Tlpuctynas K pelIeHHIO, ClIeyeT BHUMATEIbHO U3YIUTh METOANYECKHUE YKA3aHHUA.

5. Crnenyet yaenauts BHUIMaHHE BOIPOCAM JISi CAMOKOHTPOJIS.

6. Pemenne HEOOXOMMO CONPOBOAUTH KPATKUMU TTOSICHEHUSMH, YKa3aB HCIOJIb3yeMble (OpMYIIbL.
3apanne:
Bapuanrt 1

1. Haiiti 00beM KOHYyCa, €CIIH €T0 BBICOTAa 3CM U paJinyc OCHOBaHUsA 1,5¢cM.
2. Haiiti pagnyc IIITHHIpPA, ecu ero oobeM 1201 cM® 1 BBIcoTa 3,6CM.
3. CBUHIIOBBIY mAp CIUTIOCHYT B KPYTIIBIH JIUCT TOMIIUHOHN 1,8CM. onpeenuTs AuaMeTp JTUCTa.
4. Haiiti paguyc KOHyca, CIIi €ro BLICOTa 8cM, a 00beM 64w cm®,
5. OO6beM mumuHApa 8T cMs, a paauyc ocHoBaHUs 1,5cM. HAUTH BBICOTY LMJIMHAPA
Bapuant 2
1. HaiiTu BBICOTY KOHYCA, €CIIU PaflyC ero OCHOBaHUs 4cM, a 00beM 487 cm®.
2. Haiiti 0GbeM LMIMHIPA, €CIH PaIHYC ero OCHOBaHHMs 21/2 ¢M, a BHICOTa 3CM.
3. Haiitu Bec mosoro mapa, eciy HapyHblil 1uamerp paseH 160mm, a BHyTpeHHU# 110MM (III0THOCTH
metanna 7,5r/cm®).
4. Haiity BBICOTY KOHYCa, €C/IU PaJUYC ero OCHOBaHHUA ScM, a 00beM 6251 cv®.
5. O6bem mumuHApa 125 M, BeicoTa SaM. Haittu paauyc HIMHAPA.

KoHTpoJsbHbIE BONIPOCHI:

Omnpenenenne MOBEPXHOCTH BPAICHUs], TeIa BPAIICHHS.
Omnpenenenne NUINHIPA, €T0 HJIEMEHTHI, BUJIBL.

[ocTpoeHue cedeHmii UIMHAPA UIOCKOCTBIO.

OmnpeneneHre KOHyca, €ro 3JEMEHThI, YCEUEHHBII KOHYC.
Omnpenenenue mapa, €ro 3JeMeHThl, CEYEHHE I1apa MIOCKOCTHIO.
Dopmyiel 00bemMa GUryp BpaleHusl.

ourwNE

IpakTuyeckas padora Nel4

Pa3gen S. Crepeomerpus
Tema 5.3 Beruucnenue miomaayu NIOBEPXHOCTH TEN BPALCHUS
KoJsmm4ecTBo yacos: 2
Iesn: 3akpenuTh HABBIKU 110 BBIYUCICHUIO TIIOMIAIeH TIOBEPXHOCTH Tell BpaIlleHUs, pa3BUTHE HHTEpeca K
OpeaMeTy.
3agaun: NOBTOPUTH TEOPETUUECKYIO YACTh, OTBETUTh HA KOHTPOJIbHBIE BOIPOCH! U BBIMOJIHUTH IPAKTUYECKYIO
pabory.
Xoa padoThli:

1. PaGory HE0OX0IMMO BHITIONHATH B TETPAAN AJISI MPAKTHIECKUX 3aHATHH.

2. Paboty odopMIIsTh YEPHUIIAMH OJJHOTO I[BETa aKKYPATHBIM M Pa300PUYMBBIM [IOYEPKOM.

3. VYcnoBus 33724 JOIDKHBI OBITh EPENUCAHBI IIOJHOCTHIOQ.

4. Tlpuctynas K pemeHHIo, ClIeAyeT BHUMATEIbHO H3YIUTh METOANIECKHAE YKA3aHNUS.

5. Crenyer ynenuTh BHUIMaHHE BOIIPOCAM JIJISI CAMOKOHTPOJIS.
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6. Pemenune H€O6XOZ[I/IMO COIMPOBOAUTH KPATKUMMU MMOACHCHUSAMU, YKa3aB UCIIOJIb3yCMbIC (1)0pMyJ'H)I.

3aganne:
Bapwuanr 1
1. IIpsAMOYroybHUK, IMaroHallb KOTOPOTo paBHa 13cM, cBepHYT B HMIHHAP. ONpenesnuTs HOIHYI0
MOBEPXHOCTH IMIMH/PA, €CIIH €T0 BBICOTAa PaBHA SCM.
2. Panmmyc ocHOBaHUS KOHyca paBHa 51M, a BeIicoTa 17aM. OnpeaenuTs IIomaab MOTHOH MOBEPXHOCTH
KOHyca.
3. TlosepxHocTh nuauHapa pasHa 100w cm3. OnpeneuTs pajuyc OCHOBAHHUS M BHICOTY LIMIMHPA, €CIIH
UX OTHOLIEHHE paBHO 1:2.
4. Papmyc ocHOBaHHUS KOHYC 3CM, a BRICOTa 12¢cM. ONpeae Th IUIOMab NOJTHOM TOBEPXHOCTH KOHYCA.
5. Haiitn nnomazs chepsl, eciu ee paauyc 6v/3 cu.
Bapuant 2
1. /lnaroHanb 0CEBOrO CEYECHUS PAaBHOCTOPOHHETO IMIMHAPA (OCEBBIM CEUCHUEM LIMIMHAPA SBISETCS
KBajgpaT) paBHa SaM. OnpeeNnTh ero MOJIHYIO MOBEPXHOCTh
2. Paamyc ocHOBaHUS PaBHOCTOPOHHETO IMIMHIPA (OCEBBIM CEYEHHEM LIIMHIPA SBISIETCS KBAJpaT)
paBeH 4cM. HAUTH OTHOIIICHHE €0 IIOBEPXHOCTH K 00BEMY.
3. OO6pasyromas koHyca 13cM, BEICOTa paBHA 12CM. ONIPeNeNnTh IDIOMIA b TOJTHOW TOBEPXHOCTH KOHYCA.
4. Haiitu momazns chepsl ¢ pagmycom 2v/5 cm.
5. OOpasyromas koHyca paBHa 15¢Mm, a ero BeicoTa 1 1cM. HAalTH TOTHYIO IIOBEPXHOCTH KOHYCA.
KoHnTpoJsbHbIe BONIPOCHI:
OmnpeneneHne MOBEPXHOCTH BPAICHUS, T€TIA BPAICHHS.
OmnpeneneHne NUINHIPA, €T0 HJIEMEHTHI, BUBI.
[TocTpoeHne cedeHnii UIMHAPA UIOCKOCTBIO.
OnpezeneHue KOHyca, €ro IEMEHTHI, YCEUSHHBIH KOHYC.
Omnpenenenue 1mapa, €ro 3JeMeHThl, CE4EHHE I1apa MIOCKOCTHIO.
DopMyIIbI IUIOIAAM TOBEPXHOCTH M 00beMa (hUTyp BpaIICHUS.

ourwNE

IIpakTnyeckas padora NelS

Pasnea 6. IuddepenunanbHoe ucuucjieHue
Tema 6.1 VccrnenoBanue GyHKINN ¢ TOMOIIBIO IIPOU3BOIHOM
KoanyecTBo yacoB: 2
esm: 3aKkpenuTh HABBIKK HCCIICOBAHUS (PYHKITHH C TIOMOIIBIO MPON3BOIHON U MIOCTPOCHHE Tpaduka GyHKIUH,
pa3BUTHE UHTEpECA K IIPEIMETY.
33)]3‘{[)[: HOBTOpI/ITI) TeOpeTI/I‘ICCKyIO 4aCTh, OTBCTHUTH Ha KOHTpOJ'IBHI)Ie BOHpOCLI U BBITIOJTHUTH HpaKTI/I‘-IeCKyIO
pabory.
Xoa padoTsI:
1. BHUMatenpHO NpoYuTaiiTe 3a1aHue.
2. IToBTOpUTE HEOOXOIUMBIE TEOPETHUECKHE CBEACHUS JUIS BBITOJIHEHHS IPAKTUYIECKOIT paboTHI.
3. CoBeTyeM BBINOJIHATH 3aJJaHHSI B TOM HOPSIIKE, B KOTOPOM OHH JIaHbI. [|JI1 9KOHOMHMHY BpPEMEHH MIPOIyCKaiTe
3aJjaHne, KOTOPOe He yaaéTcs BRITOMHUTE CPasy, U MepexXoIuTe K cieayromemy. Ecim nocie BEIOTHEHNS BCeH
paboTHI y Bac OCTAaHETCS BPEMs, BBl MOKETE BEPHYTHCSI K MIPOITYIIICHHBIM 3aaHUSIM.
3aganmue:
Bapuanr 1

1. HccrnenoBaTh QYHKIHH C TIOMOIIBIO POU3BOIHON U IIOCTPOUTH €€ TPaduK:

y=x3-6x2+16
2. Haiiti HauOoIbIlee M HANMEHBIIIee 3HAYCHNE (PYHKIH Ha TIPOMEXKYTKE:

1
y= §x3—2x2—5x+1; [1;3]

BapwuanT 2
1. HWccnenoBath QyHKINU C TOMOIIBIO MPOU3BOIHOMN U MMOCTPOUTH €€ TpaduK:
y=x3+6x*+9x—1
2. Haiiti HauOoJbIIee ¥ HAUMEHBIIIEE 3HAYCHUE (DYHKIMH HAa TPOMEKYTKE:

1 1
y:_§x3—§x2+6x+1; [0;3]

KoHTposabHbIe BONPOCHI:
1. OmpeneneHre Bo3pacTaromeil 1 yosIBaroer (GyHKIINH ¢ TOMOIIBIO TIPOU3BOAHOM.
2. OnpeneneHne KPUTHIECKUX TOUEK PYHKINH.
3. IIpaBuio cymecTBOBaHUS SKCTPEMYMOM (YHKIHH.
4. Bropas npouszBonHas ¢pyHkiud. [lepernd ¢pyHkmm.
5. OOmias cxema ucciie10BaHus (QyHKIUH.
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6. HpaBI/IJ'IO HaXO0XICHUA HanOOJIBIIIEr0 ¥ HAMMEHBIIETO 3HAYEHUI (1)yHKIII/II/I Ha MPOMEIKYTKE.

IIpakTHuyeckas padora Nel6
Paznen 7. UnTerpajbHoe NcUMCIeHUE
Tema 7.1 VHTerpupoBanue 3eMeHTapHbIX QyHKINI
KosmmdecTBo yacos: 2
Ilenn: 3aKpenuTh HABBIKK HHTEIPUPOBAHHMS JIEMEHTAPHBIX (QYHKIHH, pa3BUTHE HHTEpECa K PEAMETY.
3aga4yu: MOBTOPUTH TEOPETUUECKYIO YaCTh, OTBETHTH Ha KOHTPOJIbHBIC BOIIPOCH! U BBIITOIHUTD IIPAKTHIECKYIO
pabory.
Xopa padorsr:
1. BHuMarenbHO IpoYUTalTE 3aJaHUE.
2. [ToBTOpUTE HEOOXOAMMBIEC TEOPETHIECKUE CBEJICHHUS JUIS BHITOJHEHHUS IPAaKTHYECKOH pabOTHIL.
3. CoBeTyeM BBITIOJNHATH 33AaHKSI B TOM MOPSKE, B KOTOPOM OHM JIaHbl. J{Jisi 5KOHOMHHU BpEMEHH NpOITycKaiTe
3aJjaHue, KOTOpOe He yIaéTcsl BBIMOIHUTH Cpasy, U MepexoJuTe K cieayromeMy. Eciu nocie BeIoIHEeHUs Bcer
paboTHI Y Bac OCTaHETCsl BpEMsI, BBl MOYKETE BEPHYTHCS K IPOITYIICHHBIM 331aHHSIM.

3aganne:
Bapwuanr 1
BBIYHCITATE HEOTPEIENEHHBINA HHTETPAI TI0 (HOPMYTIAM H MPABHIIAM:
1. [10x7dx
2. J(2x*+6x3+4)dx
3. [2x*-(3x% —5x + 1)dx
3_
4. f(x+2))(CS3x 2) dx
3
5. f(4e" + sian) dx
6. J(7sinx — 8cosx)dx
x4 4
7. f(3 1+\/;) dx
8. f 121+54x2
O L
10. | (10 sin 2x — 6 cos S) dx
Bapuanr 2
1. [5x%dx

[(4x* — 2x? + 1)dx

f(2x — 1)(5x% + 3)dx
(x3-1)(x+2)

Ide

[(4cosx + 6sinx)dx

f( > —4")dx

cos?x
Il (% - Ze") dx

2
f 169+9x2
J- dx
V49-25x2
10. | (2 cos 4x + 5sin g) dx

KoHTpoJsbHbIE BONIPOCHI:
1. OmpeneneHue nepBooOpasHOM (HyHKIIHH.
2. OmnpeneneHue HEONPEAEICHHOTO HHTETpaJIa.
3. CaoiicTBa HEOIpEIEICHHOTO HHTErpana.

© ® N o~ b

IIpakTuyeckas: padora Nel7
Paznen 7. UnTerpajibHoe ucyuciaeHue
Tema 7.2 Beruucnenue onpeneneHHOro HHTerpana
KoJsmm4ecTBo yacos: 2
Iesn: 3akpennTh HABBIKKM BBIYHMCIICHHS OIIPEAEIEHHOT0 HHTErpajla, pa3BUTHE HHTEpeca K MPeIMETY.
3amaun: NOBTOPHUTH TEOPETHIECKYIO YaCTh, OTBETUTH HA KOHTPOJIbHBIE BOIPOCH! U BHIMOJIHHUTH ITPAKTHYECKYIO
pabory.
Xoa padoTsI:
1. BEuMarenpHO npouMTaiiTe 3agaHue.
2. IToBTOpuTE HEOOXOIUMBIE TEOPETHUECKHIE CBEACHUS UL BEITIOIHEHHS IPAKTHYECKON pabOTHI.
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3. COBeTyeM BBITIOJIHATD 3a/laHNA B TOM MOPSJAKE, B KOTOPOM OHU JAaHBI. I[J'Iﬂ O9KOHOMHH BpEMCHU r[por[ycxaﬁTe
3alaHnuEC, KOTOPOC HE ynaéTca BBITIOJIHUTB Cpasy, U NEPEXOAUTE K CICAYIOLIEMY. Ecnu nocine BeimonHeHUs BCek
pa6OTLI Yy BaC OCTAHCTCA BpEMS, Bbl MOKETC BEPHYTHCA K MPOMYIICHHBIM 3a/IaHUAM.

3a11aHne: BBIYUCIUTL ONIPEACIICHHBIC MHTETPAJIbl:

Bapuanr 1
1. [ #sinxdx
4
25dx
2. [P
4
3. I(x+3)dx;
0
2
4 I(x2+3x)dx,
-1
2
5 J.szdx,
0
© dx
6. j—;
0,5X
4
7. '[ \/;dx;
1
4
dx
8. I—;
l X
Bapuant 2
S
L f—% cos2x
2. [ Vxdx
RE
:odx
3. j ,
0,5 :|.—X2
2
dx
[
1 X
7
5. .[ cos xdx;

Ot |y &[N

6. . |sin xdx

(cos x +sin x)dx;

~
Ot |y

8. . j'((ax2 — 2)dx.

1

KoHTposabHbIe BONPOCHI:
1. OmpeneneHne KPUBOIMHEHHON Tparmenny.
2. Ompenenenune onpeaeIeHHOT0 HHTErpaa.
3. CBoiicTBa OIpeIeICHHOTO HHTErpaJa.
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4. ®opmyna Herorona — JleitOHMIa U1t BBIYMCIICHUS OTIPEICNICHHOTO HHTETpaa.

IIpakTnuyeckas padora Nel8
Pasnen 7 UuTerpajbHoe HCHHCICHHE
Tema 7.2 HaxoxneHue ruiomany miockux Gpuryp
KosmmdecTBo yacos: 2
Iesu: 3aKkpennTh HABBIKH MO BBIYMCICHHUIO IIOMIAAN IIIOCKON (PUTYypBI C TOMOIIBIO OMPEAEICHHOTO HHTETPaa,
pa3sBUTHE UHTEPECA K IPEAMETY.
3asaun: MOBTOPHUTH TEOPETHIECKYIO YaCTh, OTBETUTH HA KOHTPOJIbHBIEC BOIPOCH! U BEIMOIHATH TPAKTHIECKYIO
pabory.
Xopn padorsr:
1. BHumarensHO npouuTaiite 3agaHue.
2. [ToBTOpUTE HEOOXOAUMBIE TEOPETUIECKUE CBEJICHNUS JUIS BBIOJIHEHHS PAKTUYECKON paboThI.
3. CoBeTyeM BBINOJIHATH 3aJJaHUSI B TOM HOPSIIKE, B KOTOPOM OHU JIaHbl. [lJI1 9KOHOMMHY BpPEMEHH MIPOIyCKaiTe
3a/laHue, KOTOpoe He yAaéTcsl BBIIOIHUTE cpa3y, U MEPeXoAnTe K cienyromeMy. Ecinu nocne BeinonHeHus Beeit
paboTHI Y Bac OCTaHETCsl BpeMsi, BBl MOXKETE BEPHYTHCS K IPOITYIIEHHBIM 33/IaHHSM.
3aganne:
Bapmuasnr 1
Boraucnouts momans GuUrypsl, orpaHUuCHHON JIMHASMHE:
1. y=—x*+2x+3;, y=0
2. y=x?+2; y=2x+2
Bapuant 2
Boraucnuts momans GUrypsl, orpaHUuCHHON JIMHASMHU:
1. y=—x*+x+6; y=0
2. y=vx y=1x
KoHnTpoJsbHbIe BONIPOCHI:
1. OmpeneneHue KPUBOIMHEHHOMN Tpanenuy.
2. OmnpeneneHue onpenesieHHOro HHTerpaa.
3. CBoiicTBa OIpeAEICHHOTO HHTErpaJa.
4. @opmyna Herorona — JleiOHMIA A7 BRIYUCIIEHUS ONPEICICHHOTO HHTETpaa.
5. BrluncneHue miona M KpUBOJIUHEHHON TpaneyH.

IpakTnyeckas padora Nel9
Pa3znen 8. BekTopsl B npocTpaHcTBe
Tema 8.1 [leiicTBusI HaJl BEKTOpaMU F€OMETPUUYECKU
KosmmaectBo yacos: 2
Iesun: 3aKkpennTh HABBIKY BHITTOJIHEHHS ACHCTBUIT HaJl BEKTOpPAaMH T€OMETPHIECKH,
pa3BHUTHE UHTEpECa K TPEIMETY.
33)]3‘{[)[: TMOBTOPUTH TEOPECTUUECCKYIO YaCTh, OTBETUTH Ha KOHTPOJIbHBIC BOIIPOCHI U BBINIOJIHUTH NPAKTUYCCKYTO
pabory.
Xoa padoTsI:
1. BHuMarenbpHO MpovMTaiiTe 3agaHue.
2. IToBTOpUTE HEOOXOIUMBIE TEOPETHUECKUE CBEACHUS ISl BBHITIOIHEHUS TPAKTHYECKOH pabOTHI.
3. CoBeTyeM BBINOJIHATH 3aJJaHHSI B TOM HOPSIIKE, B KOTOPOM OHH JIaHBI. [|JI1 9KOHOMMHY BpPEMEHH MTPOIyCKaiTe
3ajJ1aHNe, KOTOpOe He yaaéTcst BRIIOIHNTD Cpasy, U MEPEXOauTe K cieayronieMy. Eciu nmocie BeIoaHEHUS Beer
paboTHI Y BacC OCTAHETCsI BpEMsI, BBI MOXETE BEPHYTHCS K IPOITYIIEHHBIM 33/1aHHSM.
3aganmue:

Bapuanr 1
> 7T > 73

Ha sucTie n300paskeHsl BeKTOpsl d; b; €;d
+ b

N 5> o
IMocrpouts: @ + d; b — ¢; —2a; 3b
Bapwuanr 2
O 1
Ha nmucTke n3o0pakeHsl BekTopsl d; b; ¢ ;d
> S —

Iocrtpours: b + d; @ — ¢; —3d; 2b +
KoHTposabHbIe BONPOCHI:

1. OnpenesneHue BEKTOpa B IPOCTPAHCTBE. BUIBI BEKTOPOB.

2. Jle#icTBUsI HaJ BEKTOPAMH B MIPOCTPAHCTBE FEOMETPHICCKH.

3. Paznoxxenne Bekropa 1o 60a3ucy B IpOCTPAHCTBE.

o

IIpakTnuyeckas padora Ne20
Pa3gen 8. BekTopsl B npocTpaHCcTBe
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Tema 8.1 [leiicTBus HaJ BEKTOpaMu, 3aJaHHBIMU KOOPJIMHATAMH
KoanuecTBo yacos: 2
Henu: 3akpenuTh HABBIKY IO BBIMOJIHEHUIO ACHCTBUI HAJl BEKTOPAMHU B KOOPJAHWHATaX
pa3BUTHE UHTEpeca K MPEIMETY.
3agayu: NOBTOPUTH TEOPETUUECKYIO YaCTh, OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI U BBHIIIOJIHUTH MPAKTHYECKYIO
pabory.
Xopn padorsr:
1. 3anmcaTh KOOPIMHATHI BEKTOPA bu MIOCTPOUTH €TO0.
Brruncnuts 1nuHY BEKTOpa AB

BbIYMCINTL KOOPAMHATEI BEKTOPOB: d + b ; —4d ; 5d — 3b
IIpy KaKuX 3HAYECHUAX M U N BEKTOPHI X, ¥ KOJUIHHEAPHBI?

-

[NepreHIUKyISpHEL JIU BEKTOPHI d U b; ¢ ud?
Haittu yriel A u B tpeyronsHuka ABC.
Bapuant 1

1. b=20+2]+2k
A(0;-1;3);B(5:4;,-2)

d (0;—1;8); b (8;—4;3)

X(4m;=3); y (n;2;9)

a(5;0;3); B(—4; 10;6) ;¢ (2; —4; —3); d (5;—0,5;4)
A(4;-6;0); B(2;-3;-1);C(7; ;1)

Bapuanr 2

b =47+ 3]+ 3k

A(=5;-2;3); B(2;—1;0)

d (10; —8;1); b (—3;15;4)

X(5;m;n); ¥ (10;3; —4)

d(3;8;—1);b(—3;2;7); ¢ (5;—10;3); d (2;1,2; —6)
A(—1;5;1); B(—8;3;2); C(—2;2; —12)
KoHTposabHbIe BOPOCHI:

4. OmnpeneneHue BEKTOpa B IPOCTPAHCTBE. BUABI BEKTOPOB.
JleficTBuUs Hall BEKTOPAMHU B IIPOCTPAHCTBE FEOMETPUUYECKH.
Pa3znoxenue BekTopa 1o 60a3ucy B IPOCTPAHCTBE.
JlelicTBUs HaJ BEKTOpaMu C 3aJlaHHBIMU KOOPJIUHATAMM.
CkassipHO€e TPOU3BE/ICHHE BEKTOPOB.

VYron Mexy BEeKTOpaMH.

o0 h~wbd o0 kwbd

e ~wdE

Co~No O

Kpurtepnu oueHnBaHusi NpaKTUHYeCKUX padoT
Ouenka «5» cTaBUTCS, €CIH:
* paboTa BBINIOJTHEHA TIOITHOCTHIO;
* B JIOTHYECKHX PACCYKICHUIX 1 000CHOBAHUSX PEILICHUSI HET ITPOOEIIOB U OIIHOOK;
* B pEILICHUU HET MaTeMaTHYECKHX OIIUOOK (BO3MOYKHA OZIHA HETOYHOCTb, OIIMCKA, HE
SIBJISIFOLIASICS CIIEZICTBUEM HE3HAHMS MJIM HETIOHUMAaHUsI y4eOHOTO MaTepHana).
OueHka «4» CTaBUTCSI, €CIIU:
* paboTa BBIMIOJIHEHA TIOJIHOCTHIO, HO 00OCHOBAHMS IIAr0B PELICHHs HEJIOCTATOYHBI (ecin
yMeHHe 000CHOBBIBATH PacCy>KICHHS HE SBJISUIOCH CIIEIHAIbHBIM 0O BEKTOM IPOBEPKH);
* IIONYyIIEHA OJ[HA OIMOKa MJIM BAa-TPH HEJl0YeTa B BBIKIIAIKaX, PUCYHKaX, YepTeKax
Wi rpadukax (eciau 3TH BUABI pabOTHI HE SIBIISUTUCH CTICIMATIBHBIM OO BEKTOM MPOBEPKH).
Ounenka «3» cTaBUTCS, €CIH:
* IIONyIIEHbI Oosiee 0HOM OIMOKHN MM OoJiee ABYX-TPEX HEJAOUETOB B BBIKJIAIKaX,
yepTexax Win rpadukax, HO yJalluiics BiiasieeT 00s13aTesIbHBIME YMEHHUSIMH 110 IPOBEPSEMO TeMe
OueHka «2» CTaBUTCS, €CIH JOITYIIEHBI CYIIECTBCHHBIE ONIHOKH, IIOKa3aBIINe, 9TO
yYaIuics He BiIajeeT 00A3aTeIbHBIMI YMEHHUSAMH 110 TaHHOH TeMe B ITOJTHON Mepe.
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