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1 BBEJAEHUE

Baxxnyto gacTh TeOpeTHYECKON M MPOPECCHOHATHHOM MPAKTUYECKOW MOJATOTOBKH OOYYAIOIIMXCS
COCTABJISIIOT IPAKTUUECKUE 3AHSTHSL.

CoctaB m copepkaHMe NPAKTHYECKUX 3aHATHN HaNpaBiIcHbl Ha peannsanuio PenepanbHOro
rOCyIapCTBEHHOT'O 00pa30BaTEILHOTO CTAHIAPTA CPEIHEr0 O0IIeTro 0Opa30BaHHUS.

Benymell nunakTuyeckodl 1enpl0 NMPakTUYECKUX 3aHATUN sBiseTcs (opMupoBaHHE Y4eOHBIX
NPaKTUYECKUX yMeHHW (yMEHHMH pemarh 3aJadyd [0 MaTeMaTHKe), HEOOXOIMMBIX B MOCICIYIOIICH
yueOHOH 1 TeTbHOCTH.

B cootBercTBUM c paboueil mporpammoi y4yeOHOTO mpenMmera «MaremMaTuka» MpeayCMOTPEHO
IIPOBEJICHUE NPAKTUYECKUX 3aHATHH.

B pesynbTare uMX BBINOJIHEHHUS, y OOydYaroUIerocs MOJDKHBI OBITH C(HOPMHUPOBAHBI CIEAYIOIIHNE
pE3yJIbTaThI:

Ilpeomemmnuie:

- [IP1 - chopmMupoBaHHOCTH MPEJACTABICHUNH O MaTEMaTHKE KaK 4aCTH MHPOBOH KYJIBTYPHI U O
MECT€ MAaT€MaTUKH B COBPEMEHHON LMBUIIM3ALMHU, O CIOCO0AX OMMCAHMS Ha MATEMaTH4YECKOM SI3bIKE
SBJICHUH PeajJbHOTO MUPA;

- [IP2 - chopMupOBaHHOCTH MPEACTABICHUI O MAaTEMaTHYECKUX MOHATUSIX KaK O Ba)KHEHIIMX
MaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX ONMCHIBATD M M3ydaThb pas3HbIE IPOLECCHl U SIBJICHHUS,
ITOHMMaHHUE BO3MOKHOCTH aKCMOMAaTU4YECKOT0 MOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

- IIP3 - BiajgeHWe METOJAaMHU [OKAa3aTeNbCTB M AITOPUTMOB PELICHMS; YMEHUE UX IPUMEHSTH,
IIPOBOAUTD JOKA3aTEIbHbIE PACCYKICHUS B XO/€ PEILICHNUS 33/1a4;

- [IP4 - BnajeHue CTaHAAPTHBIMU IPUEMAMH PEIICHUS pPALMOHAIBHBIX M HPPALUOHAIBHBIX,
[I0Ka3aTeIbHbIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUH U HEPABEHCTB, UX CUCTEM;

- IIP5 - cdopMHpPOBaHHOCTb MpPEJICTaBICHUH OO0 OCHOBHBIX IOHATUAX, MIESIX U MeEToJax
MaTEeMaTHUYECKOI0 aHalln3a;

- [IP6 - BnaneHHe OCHOBHBIMM IOHATHSMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX I€OMETPUYECKHUX
¢durypax, UX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTh YMEHHUS pacliO3HABaTh HA YepTekax, MOACIAX U
B peaJbHOM MHpE reOMeTpUYecKre (PUTrypbl; IPUMEHEHUE U3yUEHHBIX CBOUCTB T€OMETPUUYECKUX QUTYp U
(dbopMyIl 1Jis pellIeHus: TeOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPaKTUYECKUM COJECpKAHUEM;

- [1P7 - cpopMHUpOBaHHOCTH MPEJICTABICHHUH O MPOLEccax U SIBICHUSIX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, O CTaTUCTMYECKHUX 3aKOHOMEpPHOCTSIX B pEaJIbHOM MHUpPE, 00 OCHOBHBIX IOHSTHUSX
AJIEMEHTAapHOM TEOpUM BEPOSATHOCTEW; YMEHMI HAaXOAWTh U OLICHMBATh BEPOSITHOCTU HACTYIUICHHS
COOBITHUH B MPOCTEHIINX MPAKTUYECKUX CUTYALUAX U OCHOBHBIE XapaKTEPUCTUKH CIyJallHbIX BEJINYMH;

- IIP8 - BnajeHne HaBBIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELIEHUU
3a/1a4;

- [IP9 - chopmHpoBaHHOCTH MPEACTABICHUNA 0 HEOOXOAMMOCTH J0KA3aTeNIbCTB MPU 0OOCHOBAHUU
MaTeMaTHYeCKUX YTBEPXKJIEHUHN U POJIM aKCUOMAaTHUKH B MPOBEICHUH JAETYKTUBHBIX PACCYKICHUI;

- [TP10 - copmMHUpOBaHHOCTH MOHATUIHOIO arnapaTa MO0 OCHOBHBIM pa3zfieflaM Kypca MaTeMaTHKH;
3HAHUU OCHOBHBIX T€OpeM, (POpMyYJ U YMEHHs UX PUMEHATh; YMEHHUS I0Ka3bIBaTh TEOPEMBI U HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI pelICHHs 3a/1a4;

- IIP11 - cdopMupOBaHHOCTE YMEHHMH MOJENIUPOBATh peajbHbIE CUTYyallMHM, HCCIEA0BaTh
IIOCTPOEHHBIE MOJIENIN, HMHTEPIIPETUPOBATH MOJIYyYEHHBIH PE3YJIbTAT;

- [IP12 - chopMupoBaHHOCTH MpeCTaBIEHNH 00 OCHOBHBIX MOHITHUSIX MaTEMAaTUYECKOT0 aHaIN3a U
UX CBOWCTBaX, BJaJIcHHE YMEHHEM XapaKTepHU30BaTh MOBEJACHUE (PYHKIUI, UCIIOIB30BAaHUE OTYYEHHBIX
3HAHUU I ONMCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

- [IP13 - BnanmeHne yMEHMSIMM COCTABJIEHUS BEPOATHOCTHBIX MOJEJNEH MO YCIOBHIO 33Jadd U
BBIUMCIICHUS] BEPOSTHOCTU HACTYIUIEHUS COOBITHI, B TOM 4HClI€ C NpUMEHEeHHeM (opmyi
KOMOHMHATOPUKH U OCHOBHBIX TEOPEM TEOPHM BEPOSITHOCTEH; MCCIEIOBAHUS CIyYalHbIX BEJIMYHMH 1O MX
pacipeneneHuro.



Memanpeomemnmnuie:

- MP1 - ymMmeHHne CaMOCTOSITENIbHO OINPEEISITh LENU JEATeIbHOCTH U COCTaBIISATH IIJIAHBI
NEeSITeIbHOCTH; CAMOCTOATEIbHO OCYHIECTBIIATh, KOHTPOJIMPOBATb M KOPPEKTHUPOBATh JAESITEIHHOCTB;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUXKEHUS TTOCTABJICHHBIX 1IEJEH U pealn3aliy IJIaHOB
NesITeNIbHOCTH; BBIOMPATh yCIIEUIHbIE CTPATErHH B Pa3IMYHbIX CUTYaIUsX;

- MP3 - BnajgeHue HaBBIKAMH TI03HABATEIIbHOHM, y4eOHO-MCCIIEIOBATEIBLCKON W TMPOCKTHON
NesITeIbHOCTH, HaBBIKAMU pa3pelieHus] MpobiieM; CIOCOOHOCTh UM TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MMOUCKY METOJIOB PEIICHUS MTPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJI0OB TO3HAHUS,

- MP4 - TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIBHOM HWH(OPMAIMOHHO-TIO3HABATEIHLHOM
NeSTeIbHOCTH, BIIQJICHUE HABBIKAMU MOJTy4eHUsT HE00X0[uMOo HH(OPMAIIMU U3 CJIOBApEH pa3HBIX TUIIOB,
YMEHHE OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HWH(POpPMAIUU, KPUTHUYECKH OLICHUBATH U
HHTEPIPETHPOBATH HHPOPMAIIHIO, MTOTYIaEMYIO U3 Pa3IUYHBIX UCTOYHUKOB;

- MP5 - ymeHue HCIONb30BaTh CpeAcTBa MH(GOPMAMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
(manee - WKT) B peuieHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3AlMOHHBIX 3aJlady C
coOmoieHneM TpeOOBaHUM HSProOHOMUKHM, TEXHUKH O€30MAaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
IIPaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMaLIMOHHON O€30I1aCHOCTH;

- MP9 - Binanenue HaBbIKaMU TIO3HABATENbHOM pedIeKCuU KaKk OCO3HAHUS COBEPIIAEMbIX JIEHCTBUI
Y MBICTTUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB U OCHOBAaHUH, IPAHMI] CBOETO 3HAHMS U HE3HAHMUSI, HOBBIX
MO3HABATENbHBIX 3a/1a4 U CPEJICTB UX TOCTHKEHUSI.

Jluunocmmuule:

- JIP4 - chOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOM IMPAKTUKHW, OCHOBAHHOTO Ha JUAJIOTE KYJIBTYp, a TAKKE PAa3IHIHBIX
(bopM 00LIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

- JIP9 - TOTOBHOCTH M CHOCOOHOCTH K OOpa3oOBaHHMIO, B TOM YHCJIE€ CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUHM BCEW KU3HU; CO3HATENLHOE OTHOILICHHE K HENPEPHIBHOMY OOPa30BaHHUIO KaK YCIOBHUIO
YCTEIHOW MPOQPECCHOHATBHON M 00IIECTBEHHOM e TEIIEHOCTH;

- JIP13 - oco3naHHbI BbIOOp Oynymiel mpodeccuu M BO3MOXKHOCTEH pean3aiuy cOOCTBEHHBIX
KU3HEHHBIX TUTAHOB; OTHOIICHHE K TPO(ECCHOHAIBLHON JAESITEIIBHOCTA KaK BO3MOXHOCTH YYacTHs B
pEIIeHNH JTUYHBIX, OOIIECTBEHHBIX, TOCYapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOIIEM.

BrinonHenue npakTuyeckux padoT no yueOHOU AucuuIuinHe «MaremaTrukay HalpaBieHo Ha:

- 000011IeHre, CUCTeMaTU3aInIo, YIIyOJIeHne, 3aKPEIUICHUE, Pa3BUTHE U JCTATU3ALIUIO MOTyYEeHHBIX
TEOPETUYECKUX 3HAHUH N0 KOHKPETHBIM TeMaM Y4eOHOMN 1 CLHUIUINHBL;

- (hopMuUpOBaHHE YMEHHH MPHUMEHSTH MOJyYCHHBIE 3HAHUS HA MPAKTUKE, PEaTU3aIfi0 €IMHCTBA
MHTEJUIEKTYaJIbHON U MPaKTHUECKON AEATeIbHOCTH,;

- (opmupoBaHue M pa3BUTHE YMEHHI: HaOII0/aTh, CPaBHMUBATH, CONOCTAaBIIATH, AHAIU3UPOBATDH,
Je7aTh BBIBOJABI M OOOOIIEHMS, CaMOCTOSITENIbHO BECTH MCCIEIOBAaHMS, MOJIb30BATHCS PA3IMYHBIMU
prUeMaMu U3MEpPEHU, opOPMIIATH Pe3yabTaThl B BUJE TaONMIL, CXEM, I'pa(HKOB;

- Ppa3BUTHE HWHTEIUIEKTYaJbHBIX YMEHUH y OyAylmHMX CHEIHaIMCTOB: aHATUTHUYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BBIPAaOOTKY MPH peIIeHUH MOCTABICHHBIX 3aj1au MPOo(PecCHOHATbHO 3HAUUMBIX KaueCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOpUECKasi MHUIIMATHBA.

[IpakTuyeckue 3aHATHS IMPOBOAATCS IMOCIE COOTBETCTBYIOUIEH TeMBI, KOTopass oOecledrBaeT
HAJIMYHME 3HAHUH, HEOOXOTUMBIX IS €€ BBITIOJTHECHUSI.



2 METOAUYECKHUE YKA3AHUSA
Tema 1.1. Pa3BuTHe NOHATHS O YHUCIIE
IIpakTnueckoe 3anaTne Ne 1
«ApudmMeTnyeckue aeiicTBUS HAJl PAIIMOHAJIBLHBIMUA U KOMILJIEKCHBIMH YHCJIAMID)

Hean padotsi: [loBTOPUTH ACHCTBUSA C JEHCTBUTEIBHBIMU W KOMIUIEKCHBIMH YHCIAMHU.

Bbinosnus padory, Bl Oyaere:
YMeThb BBIIOJHATH J€HCTBUS HaJl PAlMOHAIIBHBIMU U KOMIUIEKCHBIMU YHUCIIaMHU.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/I[[yaJIBHLIG 3alaHusA, CIIPaBOYHLIC MaTCpUalibl, KOHCIICKTBI H@KHHﬁ.

3ananmue:
1. BBINOJIHUTH ICHCTBUS C pAlMOHATbLHBIMU YHCIIAMHU:

7) § 3
2. Brmonnuts ﬂeﬁCTBHH C KOMIIJICKCHBIMHU YHUCJIaMU

(8+i):(2-3i).

Ilopsinok BbINOJHEHHS padOThI:
BauMmaTenbHO 03HAKOMBTECH € YCIIOBUEM3adaHUs.
[Tonb3ysich CBOMMU MIKOJBHBIMH 3HAHUSMHU (B CITy4yae 3aTpyJHEHHS BOCIIOIb3YHTECh CIIPaBOUYHBIMU

MaTepI/IaJ'IaMI/I), BBITIOJIHUTC 3aJaHUC.

Xox pa0doThI:

3ananue Nel
2 r_mr_ 3
1) s L T
1,8 M4 7T _
2)? 7 T 7

1 L _ ’ E 1y 2 _ E
3ttar =+ +(+])=7+i=72

3) ; :
H 1 ! 1 1
2 -1i=g-n+(-Y=2+1=22
I i_T 4 _Fa 7117
B)te'a 12 31 123 311 2
ol,gi_n, 3 _u3_13 13
6) "5 T3 5w 5w 51 s
H 1 ? ot B+5 11
7 Prai=0a+1+ 4=+ =12



3amanue No2
Haiitu (8+1):(2-3i).

=R
Pemenwue. [lepenuiiem 3T0 OTHOIICHUE B BUAE IPOOH: 2-1i .

YMHOXHB, €€ YUCITUTEb ¥ 3HaMeHaTe b Ha 2 + 31 ¥ BBIIOJIHKUB BCE MPEOOPA30BaHMS, TIOTYIHM:
Ca+0(2+30  LI+360 142

(2-a0302+307 13

CDopMa NMpeacTraBjJdCHusd pe3dyjbTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCSA, €Clid paboTa BBHINOJHEHAa B IMOJTHOM O0OBEME C COOJIOJICHUEM
HEO0OXOIMMOM TIOCTIEAOBATEIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBEIYHCIICHUS.

Ouenka "'Xopouo' CTaBUTCs, €CITM BBITIOJHEHBI TPEOOBAHMS K OLICHKE "OTIHYHO", HO IOMYIICHBI
2-3 Henmoyera.

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM padOTa BBINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MIPOBEICHUS pa0OTHI OBUTH JOIYIIEHBI OIIHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CIM pabOTa BBHIIOJIHEHA HE MOJTHOCTHIO WM 00BEM
BBITIOJIHCHHOW YacCTH paOOThI HE MO3BOJISIET CENATh MPABHIBHBIX BBIBOJIOB.

Tema 1.1. PazBuTHEe NOHATHSA 0 YHCTIE
IIpakTuyeckoe 3ansaTue Ne 2
«ToxnecTBeHHBbIE MPEOOPA30OBAHUA PAIMOHAIBHBIX BbIPAKEHHII»

Heas paGorbi: [loBTOpUTh (HOPMYIBI COKPANIEHHOTO YMHOXEHHUS. 3aKPEMUTh TEOPETHUYECKUE
3HaHUA, YTIyOJIeHHOE pelieHe M3YyYEHHOTO MaTepualia, NMPUMEHEHUE MOJYYEHHBIX 3HAHWM s
penieHus 3aay.

Beinosinus patdory, Bel Oyaere:
YMeThb: pelIaTh 337a4u 1o aiareodpe.

MarepuajibHoe o0ecrieyeHue:
WNHnuBuayanbHble 3a1aHUS, CIPABOYHBIE MaTePUAIIbl, KOHCIIEKTHI JIEKIIUH.

3ana}me: WgOCTHTB BBIPAKCHUA:
a) (3p°-2y°).
6) (1 —a)-(1 +a)-(1 +a%)-(1 +a".
B)(x—m)*(x+m)>.
r) (2n — c)-(8n® + ¢3)-(c® + 2cn + 4n?).

Ilopsinok BbINOJHEHHSI padOThHI:

1. BHMMaTeIbHO 03HAKOMBTECH C YCIIOBUEM 3aJaHUS.

2. llonp3ysch CBOWMH INKOJBHBIMH 3HaHUSAMH (B Clydae 3aTpyJHEHHS BOCIOJB3YHTECh
CIPaBOYHBIMHU MaTepUaIaMu), IPUMEHUTE HYKHYIO (POPMYITy COKPAIIEHHOTO YMHOKEHHS.

Xox padoTsr:
3ananue: YOpOCTUTh BBIPAXKEHUS, IPUMEHUB (POPMYJIbI COKPAIIEHHOTO YMHOKEHHUS.

8



a) (3p®—2y*)°®=27p° — 54p"y® +36p°y° - 8y°.
6) (1-a)(l+a)l+ad)@+a)=(1-ad)(@1+ad)(1+a%) =(1-a%) (1 +a"=1-4°.
B)(X—m)% (x+m)?=(x>-2xm+m?)(x*+2xm+m?)=x*+2x3+x’m? 2’ m-4x’m>-2xm*+m>*+2xm?* + +m* =
4 2.2 4
X' =2X'm*+m".
D (@n- c)-(8n° + c®)-(c® + 2cn + 4n®= (2n — c)-( 4n® + 2cn +c%) (8n* + +c®)=(8n*- ¢®) (8n® + ¢¥)=
64n° —c.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COONIOJCHHEM
HEOOXOIMMOM IOCIEI0BATeILHOCTH JICUCTBUI; B OTBETE NPABWJIBHO W aKKypaTHO BBIIIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka '"Xxopomo' CTaBHUTCs, €CIM BBIOJTHEHBI TPEOOBAaHMS K OIEHKE "OTIUYHO", HO JAOIMYIICHBI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEIBHO'" CTaBUTCS, eclid pabOTa BBIMOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJIE
MpOBeICHUS pabOThI ObUIN JOMYIIEHBI OIIMOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CJIM PabOTa BBHIOJIHEHA HE IMOJTHOCTBIO WM 00BEM
BBITIOJITHCHHOM YacTH pabOThI HE MO3BOJISET C/CNIATh MPABHIbHBIX BHIBOJIOB.

Tema 1.1. PazBurHe NoHATHA 0 YUCTIE
IIpakTuyeckoe 3ansitue Ne3
«Pemenue pauoHaJBLHBIX YPaBHEHU D

Lean padoThl: 3akpersieHue TEOPETUUECKUX 3HAHUN, TOBTOPEHUE paHEe U3YUYEHHOI0 Marepuarna,
dhopMHUpOBaHKHE YMEHUM PEIICHUS 3a/1a4.

Boinosinus padorty, Bul Oynere:

yMeTb!

- pelaTh panvoHaAIbHBIE YPABHEHUS, CBOAAIINECS K TMHENHBIM U KBaJPaTHBIM;

- HCII0JIb30BaTh rpauuecKuil METo]| pelIeHHs] YpaBHEHUIH;

- n300pakaTh Ha KOOPJAMHATHOM MJIOCKOCTH PElIeHUs] ypaBHEHUH;

- COCTaBJIAITh U pellaThb YpaBHEHUS, CBSI3bIBAIOIINE HEU3BECTHBIE BEJIUYUHBI B TEKCTOBBIX (B TOM
qucie NPUKIAAHbIX) 3a/1a4ax.

MarepuanbHoe o0ecnieuenue: VHauBHIyabHbIE 3aaHUs, CIIPABOYHBIE MaTEpPHalIbl, KOHCIIEKTHI
JICKITUH.

3anaHue: pelInTh YpaBHEHUS:
a)(3x+1)" +(4x—1)° =(5x—2)".
x 7 _ 8
X—2 X+2 X' -4

ITopsinok BbINOJHEHHS Pa0OTHI:
[Ipu pemieHN ypaBHEHUHN HCIIONIB3YIOTCA CIEAYIONIME MpaBuiia npeoOpa3oBaHusl  ypaBHEHUH B
PaBHOCUJIBHBIE:



a) KakoW- JMOO WIeH ypaBHEHHS MOXXHO TIEpEHECTH W3 OJHOM €ro YacTh B JPYIYIO C
MIPOTHUBOMOIOKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHHUSI MOXXHO YMHOXHUTh WJIH Pa3/ICIUTh Ha OJHO TO XK€ YHCIO0, OTInYHOe OT 0.

KpaTtkue TeopeTnyeckue cBeIeHHA:

Pemenue ypaBaenuit |-l crenenu ¢ ogHoi nepeMeHHOM

-b . . .
ax+b=0, (x =—,a#0| — nuHEelHOE ypaBHeHHUE | cTeneHu ¢ OTHON IepeMEeHHOM
a

ax’ +bx+c= O(a #* O) — ypaBHenwue |l crernenu ¢ ofHOM MepeMEHHOM.

1. Onpenenuth BUJ ypaBHEHHUS U CIIOCOO €T0 pPelIeHUs.

2. Ecniu ypaBHeHHE qpOOHO-pAMOHAIBHOE, TO HAUTH OOLIMI 3HAMEHATENh BCeX JPoOei, KOTOphIe
BXOJIAT B ypaBHEHHUE.

3. YMHOXUTB 00€ 4acTu ypaBHEHUS Ha OOIIHI 3HAMEHATEb.

4. PemuThb MOJy4EHHOE 1IEJI0€ YPABHEHHUE.

5. Ilpou3BecTy MPOBEPKY KOpPHEH, U MCKIIOYHUTH T€ U3 HUX, KOTOPHIE 00pallalT B HYJIb OOIIUit
3HAMEHATEb.

Tak kak MBI pemaeM ApoOHBIE pallOHAIBHBIC YPaBHEHUS, TO B 3HAMEHATENAX IpodOeil Oymyt
nepeMeHHble. 3HaYyuT, OyayT OHM W B 0OIIeM 3HameHaTene. Bo BTOPOM MyHKTE alrOpuTMa MBI
YMHO)KaeM ypaBHEHHE Ha OOIIuii 3HaMeHaTelb. [Ipu 3TOM MOTYT MOSBUTHCS MIOCTOPOHHHE KOPHH, TPU
KOTOpBIX OOIIMI 3HamMeHaTenb OyAeT paBeH HYJIO, a 3HAYUT W YMHOXEHHE Ha Hero Oyzaer
6eccmbiciieHHBIM. [103TOMY B KOHIIE 00513aTEIBHO HYKHO CAETIaTh MPOBEPKY MOTYIEHHBIX KOPHEH.

Pemum ypaBHeHwus:
a)(3x+1)" +(4x—-1)° = (5x—2)°
Packpoem ckoOKu, mpuMeHss pOpMyJIbl COKPAIIEHHOTO YMHOMKEHHUS (@ + b)2 u (a—b)2

Ox? +6X+1+16X> —8X+1=25x* —20X+4. 9X® +6X+1+16X* —8x+1—25%*> +20x—4 =0.
HpI/IBe,I[eM HOI[O6HI>IC YJICHHI, HOJ'Iy"II/IM

18x-2=0 = 21

18x =2 18 9

1
OTtBeT: X = 9" KOpPEHb YpPaBHEHHS.

X 7 8
X—2 X+2 Xx*-4
Pa3HO)KI/IM X2 —4 Ha MHOXHUTCIN U HepeHeceM BCC YJICHBI ypaBHeHI/Iﬂ B HCBYIO qacCThb. HpI/IBeI[eM

Ipo0u K 00IIeMy 3HAMEHATEIIO!
X 7 8

x—2_x+2_(x—2)(x+2)
x(x+2)—7(x—2)—8=0
(x+2)(x-2)
x2+2x—7x+14—8=O
(x+2)(x-2)
X*—5Xx+6
(x+2)(x-2)
ApoOb paBHA HYIIO, KOTJa €€ YHCIUTEIh PaBeH HYJII0, a 3HAMCHATENb HE PaBeH HYIIO, T. €.
(x+2)(x-2)=0, = X#2, X#-2

x> —5Xx+6=0.
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D=25-24=1

e
X2 =5
X =3;X,=2

KOPHM MOHO HaiiTH 10 Teopeme Buera, HO Tak kak X#2, TO X, =2 — MOCTOPOHHHIl KOpEHb,

cJle/I0BaTeNbHO, pellleHueM ypaBHeHus oyaer X =3.
OtBer: X=3
6)x* —x+4=0
D=1-4.4=-15<0

OTBeT: AeHCTBUTEIBHBIX KOPHEH HET.
dopma npeacTaBjieHusi pe3yJabTaTa: BBHITIOJHECHHOE 3a/IaHHE.

Kpurepun oneHku:

Ouenka "oTau4HO" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TIOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBUIl; B OTBETE€ MPAaBUILHO U aKKypaTHO BBIOJHEHHI BCE
3aIlMCU U BEIYMCIICHHS.

Ouenka "'Xopoio' cTaBUTCS, €CTIM BBHIOJHEHBI TPeOOBaHUS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 Hemouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3yJIbTaThl M BBIBOJBI; B XOJE
MPOBeJICHUS pabOThHI ObUIH JOMYILEHBI OIIMOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTAaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacCTH paOOThI HE MTO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1. PasBuTHe NOHATHS 0 YHCTIE
IIpakTnueckoe 3ansitue Ned
«PelieHne CHCTEM PALMOHAJIBHBIX YPABHEHUI»
Ienb padorbl: [I0BTOPUTH pelIEHHE CUCTEM PALMOHAIBHBIX YPAaBHEHUH .

Boinosinus padorty, Bel Oynere
yMeTh:
— pelaTh CUCTEMBI PALIMOHAJILHBIX YPABHEHUN;
— HCIOJIb30BaTh rpaUuecKuil METO] PELIEHUS] CUCTEM PAallMOHAIbHBIX YPaBHEHU;
— u300pakaTh Ha KOOPIAWHATHOM MIOCKOCTH PEIICHHE CUCTEM PAIlMOHATBHBIX YPaBHEHU;
— COCTaBJIATH W pCIIaTb CHUCTEMbI pallMOHAJIbHBIX ypaBHeHHfI, CBA3BIBAOIIINE HCU3BCCTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE TPUKIIATHBIX ) 3a/1a4ax.

MarepuajbHoe obecriedeHue:
I/IH}]I/IBI/IHyaJ'H)HBIe 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTBI J'IeKI.[PIfI.

3ajaHue: PelINTh CHCTEMBI PALIMOHAIBHBIX YPABHEHHN:
3x—15y =16,
1) y
2X+y=2

11



{y+2x:6,_
2 2 _q’
2) 3X°—y° =8

1+2—1=0,
34Xy
2X+y-2=0

ITopsinok BbINMOJIHEHHSI PAa0OTHI:
PELIUTh CUCTEMbI YPAaBHEHHI UCTIONB3YIOTCS CIIOCOOBI CIIOKEHHSI, TOJICTAHOBKH, IpahuyeCcKHii.

Kparkue Teopernyeckue cBeieHHA:
PemnM cucreMy NBYX JIMHEHHBIX YPAaBHEHMH C JByMs HEU3BECTHBIMHU.
3x+8y =31
-10x-7y=-5
Pemmm cucremy Bcemu crioco6ami, T.€. yOeIUMCs, UTO pe3yibTaT MOJIy4yaeTcsl OJUHAKOBBINA U

OIIPEIEITUMCS, KAaKOH M3 METOIOB 00JIee PAIIMOHAIBLHO IPUMEHHUM ISl TaHHOM CHCTEMBI.
1) Crioco6 moACcTaHOBKH.

31 8
{3x+8y:31 {3x+8y=31 x+§y:%1 =373Y
T0x=7y =5 {d0X+7Y=5 10y 7y =5 10(%1—§yj+7y:5
310 80
———Yy+7y=5
PelrraeM BTOpOe ypaBHEHHE OTHOCUTEIBHO «y»: 3 3 , IPUBEJIEM K 0011IeMy
3HAMEHATEITIO 1 TaK Kak 37 0, To
31080y +21y =15
-59y =15-310
-295
—5Qy =-295; y=——"=5
y y 59
y =5, Torma x:s—l—g'Szg—@:—g:%
3 3 3 3 3
Otser: (—3;5).
2) Cocob anrebpanyeckoro CIoKeHHsI
3x+8y =31
-10x-7y=-5

ypaBHSEM 10 MOYJII0 KO3 PHUIMEHTHI MpH X, sl 3TOT0 YMHOKUM IepBoe ypaBHeHue Ha 10, a
BTOpOE — Ha 3.

3x+8y=31 |10 30x+80y =310
-10x-7y=-5 |3 -30x-21y=-15
MOYWICHHO CJIOKHUM U IOJTYUUM:
59y =295

y=5

MoJIcTaBUM Y = 5 B m000€ U3 ypaBHEHHUI CUCTEMBI, HAIpUMEpP B IIEpBOE, 3aTEM HalJIeM X:

12



3x+8-5=31

3x+40=31

3x=-9

X=-3

nojryqaeM X = —3; Y =5, KaKk ¥ B [IEPBOM clIydJae.

Ortgert: (—3;5).

3) I'padmueckwii criocob (caeayer HOMHUTD, YTO PE3YIbTAThl MOTYT OBITh ITOJTYUEHBI

MPUOTKEHHO, YTO MOYKHO OOBSICHUTH HAIIIMM 3PEHHUEM, YMEHHUEM TIPOBOJIUTH JIMHUH, BEIOOPOM
Maciitaba, HeyJJ00CTBOM 3alUCH YKCIIAa U T.J1.)

3x+8y =31
~10x-7y=-5
I'paduxomM Kax10ro ypaBHEHHUs ABIsieTCA npsiMast (puc.l), a mpsimast onpeaensieTcs AByMsI TOYKaMHU.
3x+8y=31
x=0; y= 3—1 = SZ
8 8
Xx=2;6+8y =31,
_31-6_25_,1
3 8 8 8
X \1: -10x-7y=-5
\ 3\ 10x+7y =5
\ 25 \\ 5
2 2 X = 0’ - —
15 y 7
) x=2;20+7y =5
' a5
PSRN IR ; 285 2 45 % 45 050 a?l\\i 2 25 3 33 ll= 7y = —15, y = —g = _2%
o : Otsert: (-3; 5).
z: \
3 \

®opma npeacTaBaeHus pe3yabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COONIOIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JICUCTBHUI; B OTBETE MPABMWIHLHO W aKKypaTHO BBITIOJTHEHBI BCE
3alUCHU U BBIUMCIICHUS.

Ouenka "'Xopoio'' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ouenka "yI10BJIeTBOPHUTEIBHO'" CTAaBUTCS, €clid pabOTa BHIMIOJHEHA HE MOJHOCTBIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO ITO3BOJIAET IMOJYYUTh MPaBUJIBHBIE PE3yJabTaThl M BBIBOJBI; B XOJE
MPOBEICHUS] pa0OTHI ObLTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/0BJIETBOPUTEIBHO'" CTaBUTCS, €CITU pad0Ta BHIMOJHEHA HE TIOJTHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH PaOOTHI HE MO3BOJISIET CAIENATh MPABUIILHBIX BBHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCTIE
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IIpakTuyeckasi pabora Ne5
«PeleHne panuoHaIbLHBIX HEPABEHCTBY

Heanb padortbi: Llenb paboThl: MOBTOpEHUE paHEEe H3YYEHHOTO MmaTepuaia, 3aKperieHue
TEOPETHUUECKUX 3HAHUMN, TPUMEHEHUE TEOPETUUECKUX 3HAHUM K PEIICHUIO TPAKTUYECKUX 3a]1a4.

Beinosinus padory, Bel Oyaere:
yMeThb:
pelaTh paloHaIbHbIE HEPABEHCTBA;
UCIOJIb30BATh TpapUUECKUIl METO/] peIlIeH!s pallMOHAIbHBIX HEPABEHCTB;
n300pakaTh Ha KOOPIMHATHOM MJIOCKOCTU PEIICHUE PAllHOHAILHBIX HEPABEHCTB,;
COCTaBJIATh M peIlaTh palOHAIbHbIE HEPAaBEHCTB, CBA3BIBAIOIINE HEU3BECTHHIE BEJIMYMHBI B
TEKCTOBBIX (B TOM YMCJIE IPUKIAIHBIX) 33Ja4ax.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MAaTCpUaJibl, KOHCIICKThI J'IeKI.[PIfI.

Baua}me: PCUIUTH pallMOHAJIBHBIC HCPABCHCTBA!

Loy Ix=1,2x=5 7
2 5 10
2. [5-2x/<3,

3. 5x—2-3x*>0

Iopsaaok BbINOTHEHHS] PA0OTHI:

[Ipu pemeHHH HEPAaBEHCTB HCIIOJIB3YIOTCS CIEAYIOIIME TpaBuiIa MpeoOpa3oBaHUs HEPABEHCTB B
PaBHOCHJIBHBIE!

a) Kakoi- 1100 uJeH HepaBEeHCTBA MOXKHO NIEPEHECTH U3 OJIHOM ero

YacTH B JPYryl0 C TNPOTHUBOMOJOXKHBIM 3HAKOM, OCTaBUB INPU 3TOM  0€3 H3MEHEHHs 3HakK
HEpaBEHCTBA;

6)o0M YacTH HEpaBEHCTBA MOXKHO YMHOXHTb WJIM DPa3JIeIUTh Ha OJHO TO K€ MOJOXKHUTEIbHOE
YHCII0, OCTaBHB IIPH ATOM 0€3 W3MEHEHHs 3HaK HEPaBEHCTBA,

B) 00€ 4aCTH HEepaBEHCTBA MO>KHO YMHOXHTh WJIHM Pa3/ieNIUTh Ha OHO U TO YK€ OTPHULIATEILHOE YUCIIO,
HU3MCHHB IIpU 5TOM 3HAaK HEPABCHCTBA Ha HpOTI/IBOHOJ'IO}KHI)H\/JI

Ipu perieHry cUCTeM HEPaBEHCTB HYXKHO PEIINTh KKI0€ U3 HUX U BBIOPATh 00I1ee pelieHue.

Kparkune Teopernyeckne CBeeHUA:

Pemmm HepaBeHcTBA.
7x-1 2x-5 7
logy 22,2279, 0
2 5 10
[TepeneceM Bce 4ii€HBI B JIEBYIO YaCTh U MPUBEIEM K o6meMy 3HAMEHATEN0. OOInii 3HaMeHaTeb
10; Tak kak 3HaMeHATeNb HeE COIEPKUT IEPEMEHHOW, TO B JAJbHEHIIEM €ro MOKHO HE IIHCATh

(omycTUTB).
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50x—5(7x—1)+2(2x—5)—7 >0
50x-35X+5+4x-10-7>0

19x-12>0
19x >12
12
X>—
19
LIS A LISV I 0o s,
E
19

)
Xe| —;+©
19

2. |5—2X| < 3TO ecTh
-3<5-2x<3

HCHOJ’ILSYH CBOMCTBA YHCJIOBBIX HCPAaBCHCTB, UMCCM

N7/ /72 5

-3 3

-3-5<5-2x-5<3-5
—-8<—-2X < —2; nenuM Ha (—2) , 3HAK HEPABEHCTBA MEHSETCS

4>x>1 < 1<x<4
N MOXHO 3aIIiUCaTh B BUAC CUCTCMbI HepaBeHCTB

5-2x<3 -2X<3-5 —2X < -2 Xx>1
5-2x>-3 -2X>-3-5 |-2x>-8 Xx<4

1‘; 4

OTBeT: X € (1; 4)

3. 5x—2—-3x* >0 - KBapaTHOE HEPABEHCTBO YMHOKMM Ha (—1)
3x* —5x+2<0
Haiinem kopHU ypaBHEHUS:

3x*-5x+2=0

15



D=25-4.6=1

TS Y S
X2 6 X =LX 6 3
I'paduxom ¢yHKIIN y:3x2—5x+2 sBisieTcs mapabona (puc.2), BETBU KOTOPOW HaIpaBIICHBI

_ 2
BBEPX, a TOUKH NepeceueHus napadonsl u ocu OX x, =1, X, =—
* 3

N300pa3um reoMeTpuvecKu:

(AN [ ]

Pucynok 2. I'padux ¢pynkimu

Tak Kak Mbl pelaeM HepaBeHCTBO 3X° —5X+2 < 0, To pellleHHeM HepaBeHCTBa OyIeT IPOMEKYTOK

(uHTEpBaAN) X € 5;1
@) - Xxel=:1
TBET 3

®opma npeacrabJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kputepun onenkmn:

Ouenka "oTaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHAa B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIMMOM TOCNEA0BATENbHOCTH JIEHCTBUI; B OTBETE€ NPAaBUIBLHO W aKKypaTHO BBHIMIOJHEHBI BCE
3aMUCH, BRIUMCIECHUS, PUCYHKH U TpadUKH.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOTHEHBI TPeOOBaHMS K OLIEHKE "OTIHYHO", HO JOMYIICHBI
2-3 Heyouera.

Ouenka "yI0BJIE€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBIITOJIHEHHOW YacTU TAaKOB, YTO IIO3BOJIAET IOJYYUTh MPaBUJIBHBIE PE3yJIbTaThbl M BBIBOJBI; B XOJ€
MPOBEACHUS PAOOTHI OBUIA JOMYIIEHBI OIITHOKH.

Onenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJHOCTHIO WM 00BbEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISIET CENATh MPABHIILHBIX BHIBOJIOB.

Tema 1.3. @yHKuMHU, UX CBOMCTBA, TPapUKH
IIpakTHyeckas padora Ne6

«HUccaenoanne pynkuuii. CBoiicTBa JMHEHHOI, KBaApAaTUYHOI, KyCOYHO-JIMHEHHOI U
APOOHO-IMHEHHOH QyHKIUID)

Lesab paGoThl: HAYYUTHCS ONMPEAENIATH YETHOCTh HEUETHOCTh (DYHKIIMH, TPOBOAUTH UCCIICOBAHHE
(GYHKIIMM Ha MOHOTOHHOCTD, SKCTPEMYMBI, HYJIH (PYHKIIUH U TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Boinosinus padory, Bel Oyaere ymers:
16



BBIYHCIIATh 3HAUCHHE (QYHKIMH MO 33JaHHOMY 3HAUCHHIO apryMEHTa IPH Pa3IM4YHBIX CIOCO0ax
3aaHus (QYHKIUH;

OIPEIETSITh OCHOBHBIC CBOMCTBA YHCIIOBBIX (DYHKIMH, MINTIOCTPUPOBATh MX Ha Tpadukax;

CTpOUTH TpauKu M3yYEHHBIX (YHKUUH, WIIIOCTPUPOBATH MO IpadUKy CBOMCTBA 3JIEMEHTapHBIX
bynxumit;

MCTOJIb30BATh MOHATHE (DYHKIIUHU JJISl OMUCAHUS M aHAJIM3a 3aBUCUMOCTEH BEJTMYNH;

MarepuanbHoe o0ecnieyeHme:
WupuBuyanbHble 3aJaHNs, CIIPAaBOYHBIE MATE€PHabl, KOHCIIEKTHI JIEKLIUH.

3aganue:
. X
1. Haiitu o6macte onpenenenus GyHKIUu y =
X +x
3
X
2. HccnenoBath QyHKIMIO Y = —————; Ha YETHOCTb.
2(x+5)
3. Uccnenoath pyHkuo y =6vx -(2x —1) Ha MOHOTOHHOCTh M 3HAKOIIOCTOSIHCTRBO.

IMopsinok BbINOJIHEHUS PadOTHI:

1) Haiigute obnacts onpenenenust pyHKINU.

Jlnist HaX 0K JIEHHsI TIPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA HAMIUTE TOUYKH NEPECeUeHHsI C OChI0 alCIHcC,
pemuB ypaBHeHue y=0. Haiinennsle kopHu paccTaBbTe Ha ocu OX B MOpsJIKE BO3pacTaHUs U HaluTe
3HaK (DYHKIIMH Ha KQKIOM M3 IOJYYEHHBIX HHTEPBAIOB. 3aHIIUTE PE3YIIbTaT.

2) Haiigure obnacts onpeaeneHus GQyHKIMU. Y OeIUTECh, YTO OHA CHMMETPUYHA.

1.3amenute apryment Gpynkmuu X Ha "-x". [loncTaBpTe 3TOT apryMeHT B (PyHKIIMOHAIBHOE
BbIp)KEHHE.

2.Y1upocTute BblpakeHHUE.

3.Takum 00pa3oM, Bl HOJTYUHIIU OAHY U Ty ke (DYHKIUIO, 3aMCaHHYIO JJIs apryMeHToB "X"
n"-x". [TocMoTpuTe HA 1BE ATH 3alMCH.

Ecnu y(-x) = y(X), TO 3TO 4eTHast GYHKITHSL.

Ecmu y(-X) =- y(X), To 3TO HeueTHast PYHKITHSL.

Ecnu ke mpo (QyHKITHIO HEJIB3s CKas3aTth, uTo y(-Xx)=y(x) min Y(-X)=-Y(X), TO 10 CBOHCTBY YETHOCTH
310 (hyHKIMSA 0o0uIero Buaa. To ecTb, OHA HE ABISETCS HU YETHOW, HU HEUYETHOM.

4.3anummTe cielaHHble BAMH BBIBO/IBI.

3) Haiigute o6macte ompeneneHus QyHKIMM M HYAud (yHKUUU, ecid OHU ecTh. Mccnenyiite
(GYHKIIMIO HA MOHOTOHHOCTB Ha MOJy4eHHbIX HHTEpBaJax.

@ynkuus F(X) Ha3piBaeTcs Bo3pacTaroueii Ha oTpe3ke [a,b] , ecnu 1y1s TOOBIX IBYX TOUYEK X1 U
X2 w3 [a,b] cmpaBemmmBo HepaBencTBO F(X1) < F(X2) , Korma xi1< X.

Gyukuus F(X) Ha3piBacTcs yobIBalomeii Ha orpe3ke [a,b] , ecnu ast moOBIX IBYX TOYEK X W
X2 u3 [a,b] cmpaBemmBo HepaBeHcTBO F(X1) > F(X2), korma x3< X» .

Kparkue Teopernyeckue cBeeHHA:

. X
1) Haiitu o6nacts onpeaesneHust QyHKIUU y = —F——— M NPOMEXKYTKH 3HAKONOCTOTHCTBA.
x“+x
Pemenne:
1. O6nacth onpenenenus gynkiuu: x° +x = 0,x(x+1) = 0,x, =0, x, # —1.PaccmoTpum Tpu

uaTepBana  (—oo,—1), (=10)u(0;+o0) . Ha unreppanax (—oo;—1)u(0;+00) x° + x>0, a Ha untepnane (-1;0)
x” +x < 0. INonyaaem, uto D(y)= (—o0;—1) LU (0;+0).
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2. Hymneii ¢pyHKIMH HET, T.K. # 0, cnenoBaTenbHO TrpaduK HE MepeceKaeT 0ch abcuuce.

X
Vax? +x
3. Haiinem 3nak ¢ynkuuu Ha wmHTepBanax (—oo;—1)u(0;+00) . Ha untepBane (—oo;—1) y <0 , Ha
untepBasie (0;4+00) y>0.
3
X
2) UccnenoBath GyHKIMIO ) = ————— Ha YETHOCT.
2(x+5)
Pemenne: OOGnactp omnpeneneHusi. OyHKIUS ONpeAeieHa s BCEX X KPOME TeX, KOTOphIC
oOpallaroT 3HaMeHaTelb B HyJIb: X=-5, T0 ecTb D(y)=(—00;—5) U (—5;+0). T.k. 0061acTh OnpeaeacHus He

CUMMETPUYHA , TO TI0 CBOMCTBY YETHOCTH 3TO (hyHKIHs 001miero Buaa. To ecTh, OHA HE SABISACTCS HU
YEeTHOM, HU HEUCTHOM.

3) UccnenoBath  GyHKIHIO ) = 6\/7 (2x-1) HA MOHOTOHHOCTH H  NPOMEXKYTKH
3HAKOIIOCTOSIHCTBA.

Pemenne: O6nacth onpenencuus Gpynkmun: x > 0, 1.e. D(y) = [0;+oo).

Hynu dynknuu: x1=0, x2=0,5.

[TpomexyTku 3HaKomocTosHcTBa: Ha uHTepBane (0;0,5) y <0, na unrepBane (0,5+w0) y>0.

[TpoMexyTK MOHOTOHHOCTH: JIOTUYHO paccmarpuBath uHTepBal (0,54+00). C Bo3pacTanmem
aprymenTta ot 0,5 10+ 00 (QyHKIIUS BO3pacTaerT.

(I)opMa NMpeacTaBJdCHUs pe3yjibTaTa: BEIIIOJIHCHHOC 3aaHKNC.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCSA, €clii paboTa BBHINOJHEHAa B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEOOXOIMMOM TIOCIIEIOBATEIIBHOCTH JEHCTBUI; B OTBETEC NPABHIHLHO W aKKypaTHO BBIMOJIHCHBI BCE
3aMKCH, BEIYMCICHUS, PUCYHKU U TPapUKU.

Ouenka '"xopomo'’ CTaBUTCs, €CJIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIUYHO", HO JAOMYIICHBI
2-3 HenmoueTa.

Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh MPABWIBHBIE PE3YNbTAaThl U BHIBOJBI; B XOE
MIpOBEJIEHUS pabOThI ObUIM JOMYILEHbI OIIMOKH.

Ouenka ""Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CJIH pabOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET C/ENIATh MPABHIILHBIX BHIBOJIOB.

Tema 1.3. @yHkuum, ux cBoiicTea, rpaguku
IIpakTnueckas padora Ne7
«IlocTpoenne u urenne rpapukoB GPyHKUMID

Lenap padoTbl: MOBTOpEHHE H3YYEHHOTO MaTepHasia; MPUMEHEHHE TEOPEeTUYECKHX 3HAHUU K
PELIEHNIO TPAaKTUYECKUX 3ajau.

Beinosinus padory, Bel Oynere ymers:

BBIYUCIISITh 3HaUCHHUE (PYHKITUU TI0 33IAHHOMY 3HAUEHUIO apTyMEHTa IMPHU Pa3IUYHBIX CITOco0ax
3ajaHus (QYHKIMHY;

OTIpe/IeNIsATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIINN, MWILTIOCTPUPOBATh UX Ha rpadukax;

CTPOUTH TpaUKMU M3yYEHHBIX (YHKIHUH, WILTIOCTPUPOBATH MO IpadMKy CBOHCTBA 3JIEMEHTaPHBIX
bynKumii;

MCIOJIb30BATh MOHATHE (DYHKIIMHU JJIS ONTUCAHUS U aHAINM3a 3aBUCUMOCTEH BEJMYUH;
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MarepunanbHoe obecrnieyeHue:
WNunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbI, KOHCIICKTHI JICKIHH.

3aganue: NoCTpOuTh rpaduku HyHKIIHIA:
y==3 x —fx—4

IMopsiiok BHINOJIHEHUS PAGOTHI
D)Ipaduk pyskimu y=ax’+Bx-+c, rae a# 0 CTPOMTCS IO CICAYIONEMY AITOPUTMY:
o  Omucarb GyHKIMIO, 3a1aHHYI0 GOPMYIOH y=ax’+Bx-+c, rae a#0;

8

o 3a]1aTh KOOPJMHATBI BEPIIAHbI Xp=- — ) = ax? +ex + ¢ ¥ TIOCTPOUTH
2a

TOYKY Ha KOOPJIMHATHOM IIJIOCKOCTH;

o TPOBECTH OCh CUMMETPHUHU NapadoIIbl;

o  ONpeleiuTh HyIH (QYHKIUHU (€CIH 3TO BO3MOXKHO), MOCTPOUTH TOYKH IO COOTBETCTBYIOIIUM
KOOpAWHATAM;

o  HallTW KOOpAMHATHI TOUKHU NepeceueHus rpaduka pyHKIUHU ¢ OCbIO OpJIMHAT U ITOCTPOMTE €e, a
TaKKe MOCTPOUTE TOUKY, € CHMMETPUYHYIO, HA KOOPAMHATHOM IUNIOCKOCTH;

o  Hailtu, eciu He0OXOAUMO, KOOPAUHATHI JOMOIHUTENIBHBIX TOYEK;

2)'padpux GpyHKITIN Fx2+px+q, rae a# 0 CTpoHTCs 1O CIICAYIONIEMY aJrOPUTMY:

o B KBampaTHOM TpexuieHe X°+PX-+( BBIIEIMM TONHBI KBagpaT: X +px+q = (x-a)*+B

o Tloctponm rpaduk GyHKIHE y=x°

o Jlemaem mapanienbHblil nepeHoc rpaduka GyHKIUU y=x2 BIIOJIb ocu abciuce Ha lal enunnn
BIIpaBo, eciu a> 0 unu BieBo, eciu a< (.

o JlemaeMm mapaiielibHbI IEepeHoc BJOJIb Oocu opauHar Ha IBl eamuun BBepx, ecnu B> 0 uiau
BHU3, ecin B< 0.

3) Urob6s! moctpouth rpadux GyHKIMH y=x2+3 nocTpouM rpaduk (GyHKIHUN y:X2 U clenacm
napajuleNbHbIN nepeHoc Boabs ocu Oy Ha 3 eJMHUIIBI BBEPX.

Xoa paGoTsI:

I x?
)IToctpoum rpaduk dynxmmm » ~ Sx® —Gx—4

y=-3x° —fix—4 _

Pemenue: KBaJIpaTH4Has, rpaduk —
napa6ona, % = -5 —i=l CIICIOBATENILHO, BETBU HAIPABIICHBI BHHU3.
Koopaunats! Bepiusbr: (—1;-1).
f )
x = =
S 2-1) -6 ’

Ya =-3(-1)? —6f-1)-4=-34+6-4=-1I
Hymu gynkiuu:
~ixf —6x-4=0,

ix? +6x+4=10,

a=35 m=3 c=4,

D=m - ac,

D=0-3.4=0-12=-3 -3<0.

JlelicTBUTENbHBIX KOpHEH HEeT. To eCTh, HET TOUEeK MepeceyeHns ¢ OChIo adcIucc.
Touka nepeceuenus ¢ OV: (0; —4).

Eomy %=05 no ¥ =0+0-4=—4.
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JlomomuauTenbHble Touky: (1; —13) , Tak kak y(1)=-3-1* -6-1-4=-3-6-4=-13;

Ctpoum rpaduxk.

2)loctpoum rpaduk  HyHKIUK y=x2-4x+3 C TOMOIIBID TpeoOpa3oBaHUM. y=x2-4x+3—
KBaJpaTHyHas, rpaduk — mapabona, a=1, 1 >0 Cclie10BaTEIBHO, BETBU HANPABICHBI BBEPX, T.K. X2-4X+3
=(x-2)>—1, 10 y=(x-2)*— 1. Ctponm rpaduk QyHKIHE y=X U JeIaeM MapaUIeIbHBIA EPEHOC BIOIb
ocu abcuucc Ha 2 eIUHHMIIBI BIIPaBO W BIIOJbL OCHU opauHar Ha 1 eamHuny BHu3. 3) IlocTponm rpadux
byHKIIIN y=x2-5 ¢ moMmoIIplo mnpeobpasoBanuii. UToObl ObI TocTpouTh rpaduk (GyHKIIUK y=x2-5
noctponM rpaduk (YHKIMM y=X° M CHelaeM MapaiulenbHbli mepeHoc (puc. 3) Baomp ocu Oy Ha 5
€/IMHUI] BHU3.

Pucynok 3. I'padux ¢pyHkum
dopma npeacraBieHUs pe3yJibTaTa: BEIIIOJIHEHHOE 3a/1aHHUE.

Kpurepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIMMOM TOCIEAOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO U aKKypaTHO BBIMOJHEHBI BCE
3aMiCH, BRIYUCIICHUS, PUCYHKH U TpaduKH.

Ouenka "Xopouo' cTaBUTCS, €CITU BBITIOJHEHBI TPeOOBaHMSI K OLIEHKE "OTIMYHO", HO IOMYIICHBI
2-3 HemoueTa.

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CIM PabOTa BHIMIOJHEHA HE MOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUJIBHBIE PE3yJabTaThl M BBIBOJBI; B XOJI€
MPOBEICHUS] pa0OTHI ObUTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/IeNIaTh MIPABUIIBHBIX BHIBOJIOB.

Tema 1.3. Kopnu, crenenu jiorapugmsi
IIpakTnyeckas padora Ne 8
«PelieHre HPPAUMOHAJIBLHBIX YPABHEHUN»

Heasb padorsi: O0OOIMINTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPU PELICHUU
Pa3IMYHbIX BUJOB UPPAIMOHAIBHBIX YPaBHEHUH.
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Beinosinus padory, Bl Oyaere:
yMeThb:
pemarTs UppatoHaAIbHbIE YPaBHEHUS.

MarepunanbHoe obecrnieyeHue:
WNunuButyansHble 3a1aHNs, CIIPABOYHBIC MaTEPHaIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1)Pemnte ypaBHeHUE ™ S—dx=1x+3
2)Pemmmts ypaBuenue 9+J/x—-3 =x .

3)Pemmth ypaBHeHHE VX —2 =+/3—4x .

4)Perunts ypaBuenue ~4x+2 +/4x—2 =4

Ilopsinok BbIMOTHEHUS PA0OTHI

DIlpu Bo3BeeHMH YypaBHEHHs B YETHYIO CTENEHb IIOJy4aeTCs YypaBHEHHE, SBISIOIIEeCs
CIIEICTBUEM MCXOAHOT0. [I0ATOMY BO3MOYKHO IMOSIBJIEHHE IIOCTOPOHHUX PpEUIEHUM YpaBHEHHUS, HO
HEBO3MOXHa 1oTepsi KopHell. IIpuunna npuoOpeTeHuss KopHeil COCTOUT B TOM, YTO IPU BO3BEIECHUH B
YETHYIO CTEIEHb YMCEJl, PaBHBIX 110 a0COIIOTHOW BEJIMYMHE, HO PAa3HBIX MO 3HAKY, [OJIY4aeTcs OAUH U
TOT € pe3yybTar.

Tak KaK MOTYT MOSIBUTHCS NMOCTOPOHHUE KOPHH, TO HEOOXOJMMO JeNaTh MPOBEPKY, MOJCTABIISSA
HallleHHble 3HAYEeHUs HEU3BECTHON TOJBKO B IEpPBOHAYaJIbHOE YypaBHEHHME, a HE B KaKHe-TO
IIPOMEKYTOUHBIE.

2) Ilpu pemieHUH HMPPALMOHATIBHBIX YpPaBHEHUH IIOJE3HO Iepes BO3BEACHUEM 00enx uvacTei
YpaBHEHHUsS B HEKOTOPYK CTElEHb 'yeOIuHUTh pajaukan", TO €CTh MNPEACTaBUTh YpaBHEHHE B

BHHGC’{:::} =*1INx) _

Toraa mociie Bo3BeACHUS 00eux vacTei YpaBHEHUS B N-YIO CTCIICHb paJMKall ClIpaBa UCYC3HET.

W A(x) = ¥ B(x)

3) YpaBHeHue PaBHOCHJIBHO Ka)KJI0H U3 IBYX CUCTEM

Afx)y= B(x).
%l A(x) = 3 B(x) ‘:x_::A: 1 , L)
{(x) =0,
A(x)= B(x).
ﬂkllA{x} — QLIIB{I:} ‘:-._:: B: :' 0 L e
(x) =

Aixy= Bix)
HOCKOJ‘IBKy I10CJIC BO3BCIACHHUA B IleTHYIO CTCIICHb r[onyqaeM ypaBHeHI/Ie-CJ'IeI[CTBI/Ie A 0
MBI JOJDKHBI, peIJ_II/IB €ro, BBIAACHHUTD, HpI/IHaIIJ'Ie)KaT JIn Hafl,[[eHHBIe KOpHI/I O6J'IaCTI/I onpeﬂeneHI/m

HCXO/IHOTO YPaBHEHHUS, TO €CTh BBINOJIHSETCS JIW HEPABEHCTBO Alx)=20 B(x) =0 ). U3 stux
CUCTEM BBIOMPAIOT JIJIsl PEIICHUsI TY, B KOTOPOH HEPABEHCTBO MPOIIIE.

4) Bo3Benere o0e 4acTu ypaBHEHHUs B KBaJpaT M MPOM3BENECTE MPUBEICHUE MOJOOHBIX UJICHOB,
TIEPEHECUTE CllaraeMble U3 OJTHOM YacCTH PaBEHCTBA B ApYryro. YeauHute paaukai. CHOBa Bo3BeauTe 00e
4acTH YpaBHEHHUs B KBajpaT. Pemute nonyueHHoe ypaBHeHue. Cenaiite npoBepKy.

(mm

Xox padoTsr:

1) Pemmnth ypaBHEHUE

A=3x+3=x-1
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WA(x) = Blx)

AKKypaTHOE€ BO3BEJCHME B UYETHYIO CTENEHb YpaBHEHHUS BHJA COCTOUT B
Nepexoe K paBHOCUJIBHON €My CUCTEME
: , | A(xy= B*(x),
WA(X) = B(x) =~ _
| B(x) 20
Bl{xy=0 .
HepasencrBo = B OTOM CHCTEME BBIpa)KaeT YCJIIOBHEC, NPH KOTOPOM YpaBHCHHE MOXKHO

BO3BOJIUTH B UETHYIO CTEINEHb, OTCEKAET ITOCTOPOHHHE PEIICHUS U TIO3BOJISIET O0XOIUTHCS 0€3 TPOBEPKHU.
YpaBHenue VT Jr+3=x-1 PaBHOCHUIIBHO CUCTEME
: ) Z
I-3x={(x-1).
lx-120

2
. _ 1=
Pemass nepsoe ypaBHEHHE JTOM CHCTEMbI, PABHOCHUIBHOE ypaBHeHuio * 14— == ":", MOJTYYUM

X =1 X, =-1
KOpHU u .

BTOpOfI KOpCHb HE YIAOBJIICTBOPSACT HCPABCHCTBY CHUCTEMbI U, CJIICAOBATCIBbHO, SABJIACTCA
IMOCTOPOHHHUM KOPHEM UCXOJHOI'0 YPaBHCHUA.

Oreer. * =1,
2)Pewiuth ypaBHEHHE
X++2x+3=0
nl =1 —
Peurenne: MeTo/| yeIMHEHHS pajIMKajia IPUBOIUT K yPaBHEHUIO =% T 3=6-x,
3T0 ypaBHEHHE PAaBHOCUJIBHO CUCTEME
’ Py 2
|20+ 3=(6-x)",
6 -x20
. x, =11 x, =3
Pemass mepBoe  ypaBHEHHME OTOM  CHCTEMBI, IIOJIYyYUM  KOpHH ~ 1 n e , HO
ycrnosue 0 X = O ppmonmsercs Tombko amst X = 3.
Otger. ¥ =3,
—0y* —G=nf—Gx—2
3) Pemmuts ypaBHEHHE -0x" + 3 -6 = - 6x- 24 .
Pemenne: D10 ypaBHEHUE paBHOCHIBHO CHCTEME
|—9x% + 3 —6=—6x— 24,

|-6x-2420

2
9 — + T =1
Pemras nmepBoe ABHCHHUEC 3TOU CUCTEMBI, PaBHOCHJIbHOC ABHCHUIO A A+ = IIOJIYy4YUM
3 5

xn=-1_=x,=1
KOpHH " .
= o
JHAKO IIPHU 3TUX 3HAUEHUAX X HE BBIIOJIHAETCS HEPABEHCTBO =%+ =% u noroMy JaHHOE
@) X 0x 4 =0 ,
YpaBHEHUE HE UMEET KOPHEH.
Ortser. KopHeii HerT.

4)Peiuth ypaBHEeHHE
X5 +420-x= 7
Pemenne: Bo3Benem o0e yacTu ypaBHEHUS B KBaJpaT U MPOU3BEIEM IPUBEIACHHE IMOJ0OHBIX

YJICHOB, IEPEHOC CJIaraeMbIX U3 OJHOM YacTH PaBEHCTBA B JPYTYI0 M YMHOKEHHE 00enx yacteid Ha 1/2.
B pesynprare nosryuum ypaBHEHHE

N ﬂﬁﬂ—x=ll,

ABIIAIOIICCCA CICACTBUEM HMCXOIHOTO. CHoBa BO3BCICM 0o0e uyactu
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ypaBHEeHUs B kBaapar. [lonyyum ypaBHeHUE
(x+5H20-x) =14

2 -
KOTOPOE NPUBOAUTCS K Buay X —13x+44=10
D10 ypaBHEHHUE (TAKKE ABIISIOIIEECS CIEACTBMEM MCXOIHOI0) MIMEET KOPHU

=4 x =11

O0a kopHs, KaK MOKa3bIBaCT MPOBEPKA, YIOBICTBOPSIIOT UCXOAHOMY YPaBHEHHIO.
OTBer.

X, = -I1 x, =11 _

(I)opMa NMpeacTraBjJdCHusd pedyJjbTaTa: BbIIIOJIHCHHBIC 3a/IaHUS 1, 2.

Kpurtepun ouenku:

Ouenka "oTJHMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHAa B IMOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBHITIOJHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Onenka "xopomo' cTaBUTCS, €CJIH BBIIIOJHEHbI peOOBaHUs K OILIEHKE "OTJIMYHO", HO IOMYIIEHbI 2-
3 gegoueTa.

Ouenka "'y10BJIETBOPUTEIBLHO' CTAaBHUTCS, €Clid pabOTa BBIMIOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET IMOJIYYUTh MPABHIIBHBIE PE3YNbTaThl U BBIBOJBI, B XOJ€
MIPOBEICHUS paOOTHI OBUIH JOIMYIIECHBI OIIHOKH.

Ouenka "Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIM pabOTa BBIIOJIHEHA HE MOJTHOCTHIO WU 00bEM
BBITIOJIHEHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIATh MPABWILHBIX BHITBOJIOB.

Tema 1.3. Kopnu, crenenu jorapupmsol
IIpakTnyeckas padora Ne9
«IIpeoOpa3oBaHus BbIPaKeHHH, COiEPKALIUX CTEeNEHU U PATHKAIBD)

Heanb padorbi: O0OOMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PEleHUU
KOHKPETHBIX 33/IaHUi 110 TeEME

Boinoinus padorty, Bel Oynere:

YMETh:

- HaxXOJUTb 3HAYCHUSA KOPH, CTCIICHU Ha OCHOBEC OIIPCACIICHUA, UCIIOJIB3YA IPU H€O6XOJII/IMOCTI/I
MHCTPYMEHTAIbHBIE CPEICTBA; MOJIb30BATHCS MPUOIUKEHHON OLIEHKON MPU MPAKTHUYECKUX pacyeTax;

~ BBINOJIHATH NpeoOpa3oBaHUs BBIPAXKEHUH, NpUMEHsAs (OpPMYJbl, CBSI3aHHBIE CO CBOWCTBaMU
CTEIICHEH;

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPaBOYHBEIC MaTCpUalibl, KOHCIICKTEI J'IeKIII/If/'I.

3aganue:
1) [IpoBecTu ympolieHue cTeneHeil ¢ paluoHaIbHbIM TOKa3aTeIeM:
3c?d? - )
16x 16x2y % dxy
at+a?
0) (—5—=)
a’+d’

23



ava +bv/b 2\b
e EO L 2

IMopsiiok BbINOJIHEHUS PAOOTHI
1) a) BelHecuTe 3HAK MHHYC W3 TPOU3BEACHHs. BOCMONB3yHTECh CBOWCTBOM CTEIEHH C
OTpPUIATEIILHBIM TIOKa3aTeleM. YTOTPeOUTE CBOWCTBO BOCIPOM3BEACHHS BO BTOPYIO CTemeHb. Jlis
OKOHYATEJIbHOTO YHPOIICHUS 3TOr0 IMPHUMEpPa BOCIOJIB3YHTECh MPABHIOM YMHOXEHHS apooei. B
MOCJICIHEM II1are BOCIIONIb3yHTECh ICIICHHEM CTEIICHEH ¢ OJJMHAKOBBIM MTOKA3aTEIIEM.

0) B aTOM ciydyae Ha/l0 MPHUMEHHUT CBOWCTBO CTENEHEW C OTPUIATEIbHBIM MOKa3zaTesieM. YToObI
pasrpy3uTh MOJYYCHHYIO Ipo0b, HAIO0 TPeoOpa3oBath 3Ty Apodk B aeneHuUe. [IpuBectu 1podk Kk o0meMy
3HAMEHATEJI0 U MPOM3BECTH CIIOKEHHE Ipoded ¢ oOmmM 3HaMeHareneM. [1oCieIHUM IIaroM caenarth
COKpaIICHHE.

2) Ompezaenure MOPAAOK JeiicTBUS. BpipakeHue B MEpBOH CKOOKE MpHUBEAMTE K OOIIEMY
3HaMEHATENII0, B YHCJIMTENE CJeNaiiTe TPYNIMHUPOBKY M BBIHECHTE OOIIMI MHOXHUTEIb 3a CKOOKY.
BeimonHuTe neneHne, COKpaTuTe Ha OOIIMA MHOXUTENb. Ilocmentee AeHCTBHE — CIIOKEHHE Ipodeit ¢
OANHAKOBBIMU 3HAMCHATCIISIMU. HpI/IBeI[I/ITe HOI[O6HI)IG cJlaracMbIcC.

2) BoInosnHuTh AeicTBUS: (———————

Xox padoTsl

6\-3 2\4 6 7.,557
()2 (D)) Xy _
2.3 10,,10,17
Xy X"yz
Buauane HaJ10 ITPOBCCTU PACKPLITHE CKO6OK, JJIsL 5TOT'0 BOCIIOJIB3YEMCA CBOICTBOM CTEIICHEMN.

1) YnpocTuTth BhIpakeHue:

((-3)6) ,.(42)
X Xy 7-10. 5-10.,7-17 -3 5,-10_
= > — xR0 50T _ 123y 357
X
BOCHOHBSyeMCH CBOﬁCTBOM CTeHeHeﬁ C OTPHULATCIBbHBIM IIOKA3aTCIICM.
_y’ 1
T 12 3. 5-10°
X 33 ySZ 0
3
y
OTBET: —
2 3.51
x? X%y

2) YIpocTuTh BhIpOKCHUE

e+l 1
x\/;+x+\/;.x2_\/;

Pemenue. Beesiem o603Hauenne a =+/x , tormax=(Vx)> =a?, xJx=da’a=d°
a+l 1

3

dopMyna U3 yCIOBUS 3aa91 MOCIE 3aMEHBI OYET BHITIISACTh TaK: 5 f— .
a’+a”"+a a —a

3amernm, uto a’-a=a(a’- 13)=a(a- 1 )(az+a+ 1).

Tor a+l 1 a+1 a(a—l)(a2+a+1)_ 5
ora a3+a2+a.a4—a_a(a2+a+1)' 1 =(a+D(e-D)=a"-1

Bepnemcs k 3amene: a’-1=x-1.

OTtBer: x-1.

(I)opMa NMpeacTaBJACHUSA PE3yjabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepum ouenku:
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Ouenka "OTJMYHO'" CTaBUTCSA, €clM paboTa BBHIMOJHEHAa B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEIOBATEILHOCTH JISHCTBUI; B OTBETE MPABUIBHO M aKKypaTHO BBIIIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "'Xopouo' CTaBUTCs, €CITU BBITIOJHEHBI TPEOOBAHMS K OIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 "Henmoyera.

Ounenka "'y10BJIETBOPUTEIBHO'" CTAaBUTCS, €clii pabOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOE
MPOBEICHUS pa0OTHI OBUTH JOIMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIU pab0Ta BBHIMOJHEHA HE TIOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PaOOTHI HE MO3BOJISIET C/ENIATh MPABMIIbHBIX BBIBOJIOB.

Tema 1.3. Kopnu, crenenu jorapugmsi
IIpakTnueckas padora Ne 10
«PeleHue noka3areJbHbIX YPaBHEHU»

Heas padorsbr: O0O0MMNTH, 3aKPENUTh W CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PEIICHUU
KOHKPETHBIX 3aJJaHHH 110 TeMe

Brinosinus padorty, Bl Oynere:

yMeThb:

- pemarh noka3aTeJabHble YPAaBHEHHs, CBOJAIINECS K JIMHEHHBIM U KBaPAaTHBIM;

- HaxOJUTb 3HAYCHUSA KOPH:A, CTCIICHU HAa OCHOBEC OIIPCACIICHUA, UCIIOJIB3YA MPU HCO6XOI[I/IMOCTI/I
MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BATHCS MPUOIMKEHHON OLEHKON P MPAKTHUECKUX pacyeTax;

~ BBINOJIHATH NPEe0oOpa3oBaHUsl BHIPAKECHUH, TMPUMEHSS (OPMYIbI, CBSI3aHHBIE CO CBOHCTBaMHU
CTEIEeHEeH.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/I)Iya.TII)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HCKHHﬁ.

3ananmue:
Pemmts ypaBHEHUE:
a) 3245 3 1.

B) 01°-95. /01=0,001;

c) 4{116JX _17.(}JX+4:0.

ITopsinok BbINOJHEHHS PA0OTHI:
a-8) OOe 4acTH ypaBHEHMs NPHBOJUM K ogHoMmy ocHoBanmio: a'® =a®™ rne (a>0,a #1)

3ateM ucnonssyem cieayromee coiictso: ( a'® =a®?) < (f(x) = D(X)).
¢) Pemraem xBagpaTHOE ypaBHEHHE OTHOCHUTEIBLHO IepeMennoi (1/4)%.

Xox padoTsl

PemmTe ypaBHEHHUE: 0,1’(2_0’5 \/0—,1 =0,001.
Pemenne: IIpeobpasyem ypaBreHne K Buay: a' ¥ =a®™,

01%-05.010° 013 = 01* 2_05+05 013 =01 2 _ 013 3arem pelraem ypaBHEHHe:
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x2:33x1:—ﬁ,x2 —./3.

(I)opMa NMpeacTraBjJceHusd pedyJjbTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCSA, €clii paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEIOBATEIIBHOCTH JEHCTBUI; B OTBETE€ NPABHIBLHO W aKKypaTHO BBIMOJIHECHBI BCE
3alUCHU U BBIUYKCIICHUS.

Ouenka '"xopomo'’ CTaBUTCs, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIYIICHBI
2-3 HemoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPABUIbHBIE PE3yJIbTaThl M BBIBOJBI; B XOJI€
MpoBeACHUS PAaOOTHI OBUTH TOMYIIEHBI OTHOKH.

OueHka ""Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CJIM PabOTa BBHIOJIHEHA HE MOTHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTu pabOThI HE MO3BOJISET CENIaTh MPABUILHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jsorapugmbl
IIpakTnyeckas padora Ne 11
«Pemenue nokazareibHbIX HEPABEHCTB)

Heap padorsi: O000MMNTH, 3aKPENUTh M CUCTEMATU3HPOBATh 3HAHUS YYAIlUXCS MPHU PELICHUH
KOHKPETHBIX 33JJaHUH 110 TEME

Boinoainus padorty, Bel Oynere:

YMeTh:

- pemaTh NOKa3aTelIbHbIC HEPABEHCTBA,

- HaxOoJIUTh 3HAYEHHUsS KOPHS, CTENIEHU Ha OCHOBE OMpPENEICHUS, UCTIONB3Ysl IPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BATHCSI MPUOIMKEHHOMN OLIEHKON MPU MPAKTHUYECKUX PacyeTax;

- BBIMIONHATH MPEoOpa30BaHMs BBIPAXKEHHUH, MpUMEHsss (OpPMYIbI, CBS3aHHBIE CO CBOMCTBaMU
CTETICHEN.

MaTepI/laﬂbHOE odecneueHue:
I/IH,Z[I/IBI/II[yaJ'IBHBIe 3alaHus, CIIPaBOYHBIC MAaTCPpUAJIbl, KOHCIICKTbI JICKITUH.

3aganmue:
Pemnte HepaBeHCTBO:

a) 1045 > -01;
x2-55 3
25\ _( 27,
B)| =~ — |
5 <l

93% 3.1

_3 <
27
ITopsinok BbIMOHEHHS Pa0OTHI:
O06e yacTy HEpaBEHCTBA MPHUBEAUTE K OJJTHOMY OCHOBAHHIO: a'™ - a [Ipu pemenun 1aHHOTO
0<a=<l1 a1

FO) <D F(X) = D(X)

D(x)

HEPaBEHCTBA MMeEET MecTo Tpeobpasosanue: a '™ = a®™
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Xox padoTsbl

Peurte HepaBeHCTBO: 5% - 2% = 0173,

CHICHUE: €00pa3yeM HEPAaBCHCTBO K BUAY. a . JIT JIEBOM YacTU HEpPaBCHCTBA
P IIpeobpasy y: a'® =a®™

HUCIIOJIb3YEM CBOMCTBO cTenenei: 8 *h*=(a*b)* , mus npasoii yacTh cBOICTBO cTeNeHell ¢ OTPULIATEILHBIM
[I0KAa3aTeJeM, I10JIy4aeM:
(5-2)" =101 <10* ~10° = x > 3.

(I)opMa NMpeacTaBjJaceHus pedyjbTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun ouenkmu:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIMMOM TOCIIEAOBATEIPHOCTH JEHCTBUI; B OTBETE MPABHIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3alMCH U BEIYMCIICHUA.

Ouenka "Xopouio' CTaBUTCs, €CIM BBITIOJHEHBI TPEOOBAHMS K OLICHKE "OTIMYHO", HO JIOMYIICHBI
2-3 Henmoyera.

Ouenka "yI10BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabdOTa BBINOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTHU TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIBHBIE PE3YNbTAaThl U BBIBOJBI; B XOJ€
MIPOBEJICHUS pa0OTHI OBUTH JOIMYIIECHBI OIIHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CIM PadOTa BBIOJIHEHA HE MOJTHOCTHIO WM 00bEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISET CENATh MPABWILHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTnueckas padora Ne 12
«PerieHue noka3areIbHbIX YpaBHEHUIH U HEPABEHCTB

Heap padorbi: O600MMNTH, 3aKPENUTh M CUCTEMATU3UPOBATh 3HAHUS YYalllUXCSl MPHU pPELICHUU
KOHKPETHBIX 3a/IaHUi 110 Teme

Beinosnus padory, Bel Oyaere:

yMeTb:

- pelaTrh NoKa3aTelbHbIE YPABHEHNS U HEPABEHCTBA, CBOASILUECS K IMHEWHBIM U KBaJPaTHBIM;

- HaxOJUTb 3HAYCHUSA KOPHA, CTCIICHU Ha OCHOBEC OIIPCACICHUA, UCIIOJIb3Yys MPU H€O6XOI[I/IMOCTI/I
MHCTPYMEHTAJIbHBIE CPE/ICTBA; MOJIb30BATHCS MPUOIMKEHHON OLEHKON MPU MPaKTHUECKUX pacyerax;

~ BBINOJIHATH NpeoOpa3oBaHUs BBIPAXKEHUI, NpUMEHss (OpPMYJIbl, CBSI3aHHBIE CO CBOWCTBAMH
CTETICHEN.

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaIII)HBIe 3aZlaHusA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTEI J'IeKIII/If/'I.

3aganue:
Pemnts ypaBHeHue:

a) 01*-05. /01=0,001;

B) 4'[116JX _17.[1JX+4=0.

ITopsI0K BLINOJHEHHST PAGOTHI:
a-B) OOe YacTH ypaBHEHHs IPHBOIMM K onHoMy ocHoBammio: a X =a®® rtme (a>0,a #1)
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3areM ucnons3yeM ciexymomiee csoiictBo: ( a'® =a®®) < (f(x) = D(X)).

Xoxa pa6oThl:
Pemmre ypaBHEHUE: 0,1"2_0'5 -4/0,1=0,001.
Pemenne: IIpeobpasyem ypasreHue k Buay: a' ¥ =a®™,

2
01%-05.010° 013 o 01*" —05+05_093 01 2 _ 0413 3aTem peraem ypaBHEHHE:
x> =3=x, :—ﬁ,xz = /3.

Pemnts HepaBeHCTBO:

x2-55 3

B) 25 < 27\,

9 125

x=4

x-4.3 1
c) 3 X < _—
) 27
O06e yacTu HepaBEHCTBA MPUBEIUTE K OJIHOMY OCHOBAHUIO: a'™ ~a [Ipu pemiennn 1aHHOrO

0<a<1 a1
FO) <D F(X) = D(X)’

D(x)

HEpaBEHCTBAa MMeET MecTo mpeobpasopanue: a '™ = a®™

(I)opMa NpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/IaHNUE

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, eciu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIUMOM TOCIEAOBATEIbHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO U aKKypaTHO BBIMOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIIECHbI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €Clii paboTa BBIIOJIHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJIHCHHOM YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIBHBIE PE3yJIbTaThl M BBIBOJBI; B XOJI€
MPOBeIEHUS pabOTHI ObUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TTOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUILHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jiorapugmnbi
IIpakTnyeckas padora Ne 13

«HaxoxaeHue 3HaYeHUH JJorapupmMa no npou3BoJILHOMY ocHoBaHu10. Ilepexon ot oaqHoro
OCHOBAHHUA K APyromy. Beruucienue u cpaBHenue jorapupmos. Jlorapugmuposanue u
NMOTEHIUPOBAHUE BbIPAKECHUI

Heasb padorbl: O0OOMNTH, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIMXCS NPU PELICHUU
KOHKPETHBIX 33/IaHUi 110 TeME

Bbinosinus padory, Bel Oyaere:

yMeTh:

- HaXOJUTh 3HAUCHUS KOPHsS, CTENEHH, JiorapudmMa Ha OCHOBE OMPENEICHUS, HCIONB3YS TPHU
HEOOXOIMMOCTH WHCTPYMEHTaJbHBIE CPEICTBA; TONB30BAThCA NPUOMIDKEHHOW OICHKOW MpH
MPAKTUYECKUX pacyeTax;

- BBIMIONHATH MPEOOPa30BaHMs BHIPAXKEHHUH, MpUMEHssS (OPMYIBI, CBSI3aHHBIE CO CBOWCTBAMU
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CTeneHeH, JorapumMoB;

MarepuajnbHoe o0ecrnieuyeHue:
NupuBuyanbHble 3a1aHUs, CIIPABOYHbBIE MATEPHUAIIbl, KOHCIIEKThI JICKIIHU.

3aganmue:
1) Haiinute 3Ha4YeHUs BBIpaKEHU:

a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
¢) logs loge 3373,

2) Haliute 3HaYeHUs BBIPDAKEHUMN:
a) 5log5 2 + 36Iog6 @;
b) 2Iog2 54+ 81'0991.@;

1-log,6 —log ,0125
) 27 098° _47%947

IMopsinok BbINOJIHEHHUS PadOT

1) Hcnonp3yiiTe COOTBETCTBYIOIIME CBOWCTBA JIOTapU(MOB U  OMNpEIesiCHHE
nmorapupma.
2) Hcnonp3yiiTe 0CHOBHOE JIOTapu(PMHUUECKOE TOKIECTBO U CBOMCTBA JIOTAPH(PMOB.

Xoa paGoThI:
1) Boruancure: |og0 ,:0,64+ Iog0 10.

Pemenue: log .. 0,64+log,;10=

log. a
log. b

Hcnosnp3yem opmyity mepexosa K HOBOMy ocHoBanuto 109, a = , OJTyYUM

c

_ log, 0,64
log,s 0,25

Jajiee NCIOJIb3yeM CBOKMCTBA Jorapu(pMa CTENIEHH U JIorapudmMa Ipou3Be1eHUs

=log, s 40,64 +1log, ;10 =log,(0,8-10) = log, ; 8 = -3.
Ortger: -3.

+1l0g,510 = %Iogov5 0,64 +log,510 =

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOTHEHHOE 3aJaHHe

Kpurtepun onenku:

Ouenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJHEHA B TMOTHOM O0BEME C COONIOJEHHEM
HEOOXOMMOM TOCIEeT0BAaTEILHOCTH JICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJTHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka '"'xopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBAHMS K OIEHKE "OTIUYHO", HO JOIMYIICHBI
2-3 Henouera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM pabdOTa BBINMOJTHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NMpaBUJIbHBIE pPE3YyJbTaThl U BBIBOJBI; B XOJI€
MpoBeACHUS PaOOTHI OBUTH TOTYIIEHBI OITHOKH.

Ouenka ""Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BBHIOJIHEHA HE MOTHOCTHIO WM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CENATh MPABHIILHBIX BBIBOJIOB.

Tema 1.3. Kopuu, crenenu jgorapugmsl
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IIpakTuyeckas padora Ne 14
«IIpn6ankeHHbIe BHIYMCIEHUS U pPellleHue MPUKIATHBIX 321249

Heuanb paGorbr: O0OOMINTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUSA YYAIMXCS IPU PELICHUU
KOHKPETHBIX 3aJJaHUH 110 TEME

Beinosinus patdory, Bel Oyaere:

YMETB!
- HAXOJUTh 3HAUEHUS KOPHS, CTENEHH, Jorapupma Ha OCHOBE ONPEACICHHS, UCHOIb3Yys NpU

HEOOXOJMMOCTH HMHCTPYMEHTAIbHBIE CPEJCTBA; IMOJb30BAaThCA MPHOIMKEHHOH OLEHKOHW Hpu
MPAKTUYECKHUX pacueTax;

~ BBINOJHATH NPEOOpa3OBaHMs BBIPAKEHHUH, MPUMEHSS (OPMYIBI, CBS3aHHBIE CO CBOICTBAMH
CTETIeHEH, JTorapu(MoB;

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIe 3a/laHusl, CIIPaBOYHBIC MaTCPHUaJIbl, KOHCIICKThI JICKIIMH.

3aganue:

Boruucnure: Iog 0.25 0,64+ Iog 01510.
1-log.,6 —log , 0,125
Halinute 3HaueHne BhIPAXKEHUS: 27 93 -4 94 .

IMopsinok BbINOJIHEHHSI PA0OTHI:
log, a

log b

2) Ucnonb3yeM CBOMCTBA CTEIICHEH W OCHOBHOE JIOTapH(PMHUUECKOE TOXKIECTBO

1) Ucnone3yem dopmyity mepexona K HoBoMy ocHoBanuto 109, a =

Xox padoTsl
Brruncnure:

log,, ,50,64+log,510=

C

log. b

Hcnonp3yem opmyiy mepexosia K HoBoMy ocHoBanuto 109, a = , TOJTyYUM

_ log, ;0,64
log,s 0,25

Jlajiee UCIOJIb3yeM CBOMCTBA Jorapu(pMa CTENEeHH U JIorapu(mMa Ipon3BeACHUS

=log,s+/0,64 +1log, ;10 =1log,:(0,8-10) =log,, 8 = 3.
Ortser: -3.

+log,510 = %Iogoy5 0,64 +log,510 =

1-log.,6 —log ,0,125
Haiinure 3HaueHne BbIpaKEHHUS: 27 93 -4 94 .

Hcnons3yeM CBOMCTBA CTETIEHEH U OCHOBHOE JIOTAPU(PMHUIECKOE TOKIAESCTBO
_ (33)1—Iog36 _4—Iog40,125 _

-1 .
noggonzs 3% 1000125 3;::—0,125—1 -1 g-7’

373Iog36 . .
log , 63 6 8

=3 4

3
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OtBet: —7 Z
8

C[)opMa NMpeacTaBjJCHus pedyJjbTaTa: BbIIIOJIHCHHOC 3aJaHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCSA, €clii paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOAMMO TOCIIEIOBAaTEILHOCTH JCHCTBUI; B OTBETE NPABWJIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3alMCHU U BBIYNCIICHUS.

Ouenka "Xopomo" cTaBUTCS, €CIIU BHINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIMYHO", HO JOMYIIEHBI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €Clid pabOTa BBIMOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBIITOJIHECHHOW YacTU TAaKOB, YTO I0O3BOJIAET IMOJYYUTh IPABUIIBHBIE PE3yJbTaTbl U BBIBOJBI; B XOJE
MPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UITH 00bEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET CCNIATh MTPABMIILHBIX BEIBOJIOB.

Tema 1.3. Kopnu, crenenu jorapupmsol
IIpakTnueckas padora Ne 15
«Pemrenue JJorapu(pmMuuecKux ypaBHeHHU»

Heas pa6orsl: O0OOMHNTH, 3aKPENUTh W CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PEIICHUU
KOHKPETHBIX 3aJJaHHH 110 TeMe

Beimosnus patdory, Bel Oyaere:

yMeThb:

- pewarts JorapupMuyeckue, ypaBHEHUs, CBOASIINECS K TMHEHHBIM U KBaIPaTHBIM;

- HaxoJuTh 3HAYEHMs] KOpHS, CTENEHH, jJorapudma Ha OCHOBE ONPENENICHHUS, UCIOJB3YS IpU
HEOOXO/JMMOCTH  HMHCTPYMEHTAJbHBbIE CPEJICTBA; IMOJb30BaThCSl NPUOIMKEHHOW OLEHKOW Tpu
MPaKTUYECKHUX pacyeTax;

~ BBINOJIHATH NpPeoOpa3oBaHusl BbIPAXKEHUH, MPUMEHss (QOpPMYIIbl, CBSI3aHHBIE CO CBONCTBaMHU
CTENeHEeH, JorapudmMos;

MarepuajnbHoe o0ecnevyeHue:
WNHnuBuayanbHbIe 3a1aHNS, CIPABOYHBIE MaTEpUalIbl, KOHCIIEKTHI JICKIUH.

3ananme:
Pemnre ypaBHeHHeE:! In(x+4)—|n(x+3): In3

Kpartkue Teopernyeckue cBeIeHH:
Hcnone3ys cBOMCTBa JIorapu(pMOB OOH YaCTH ypaBHEHHS PUBOJIMM K OJJHOMY OCHOBAHHUIO
log 4 f(X) = log a4 g(x), @> 1. [Totenupyem obe yactu ypaBHenwus, noydaem f(X) = g(X). Pemraem
NOJy4eHHOe ypaBHeHHe. T.K. MOTEHIIMPOBaHHE YPAaBHEHUSI MOXKET MPUBECTH K TOSBICHHIO TIOCTOPOHHHUX
KOpHEH, TO JIeJaeM MPOBEPKY. 3alMChIBAEM OTBET.

Ilopsinok BbINOJHEHHS PadOThI:
3anucarth 3aJJaHU€E B TETPA/b U PELIUTH.
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Xox padoTsbl
log, 5V = (x—4)-log, 5.

Pemenne: CornacHo CBOMCTBaM JorapuMUIecKoi GyHKIHM:
Iog75m =log, 5" &5 =5 o Jx+2 =x—4= x+2=x? —8x+16;, I I]puBoauM YpaBHEHUE K

CTaHJIapTHOMY BHUJY x?-9x+14=0. Peuaem KBaJpPaTHOE YpPaBHCHHE M IOJydaeM KOPHH X1=2, Xo=/.
[IpoBepka mokasbIBaeT, YTO X1=2 SBISAETCS MOCTOPOHHUM KOopHeM. OTBeT: 7

CDopMa NMpeacTaBJCHUd pe3yJjbTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "OTJMYHO'" CTaBUTCSA, €CliM paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIMMOM TOCIIEAOBATEIPHOCTH JICHCTBUI; B OTBET€ NPABHIBLHO W aKKYypaTHO BBHIMIOJHEHBI BCE
3aIMCH U BBIYHCIICHHA.

Ouenka "Xopoumo'" cTaBUTCs, €CIU BBIMOJIHEHBI TPEOOBAHMS K OLEHKE "OTIMYHO", HO JOMYIIEHBI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, eclii paboTa BBIMOJIHEHA HE IMOJTHOCTHIO, HO O00BEM
BBITIOTHEHHOW YacTW TaKOB, YTO IO3BOJISIET IMOJIYYUTh MPABHIIbHBIE PE3YJIbTaThl U BBIBOJBI, B XOJE
MIPOBEJICHUS paOOTHI OBUIH JOIMYIIEHBI OIIHOKH.

Ouenka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIM padOTa BBHIMIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISIET CENATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.3. Kopumu, crenenu jgorapupmol
IIpakTnueckas padora Ne 16
«Pemenue jsorapupmuyecKkux HepaBeHCTB»

Heap padorbi: O600MMNTH, 3aKPENUTh M CUCTEMAaTU3UPOBATh 3HAHUS YYALIUXCS MPHU pPELICHUU
KOHKPETHBIX 3a/IaHUi 110 TemMe

Beimosinus padory, Bel Oyaere:

yMeThb:

- pemwats JorapupmMuuecKkiue HepaBeHCTBa,

- HaxoJuTh 3HAYEHMsI KOpHS, CTENEHH, Jorapudma Ha OCHOBE ONPENENICHHUS, UCIONB3YS IpH
HEOOXO/JMMOCTH HMHCTPYMEHTAJbHBIE CPEJCTBAa; IMOJb30BaTbCid MPUOJMKEHHOW OLEHKOW Ipu
MPAKTUYECKUX PACUETAX;

~ BBINOJIHATH MpPeoOpa3oBaHUsl BBIPAXKEHUN, NMpUMEHssT (OpMyJbl, CBS3aHHBIE CO CBONHCTBaAMHU
CTENeHeH, JorapudmMoB;

MarepuanbHoe o0ecnieyeHue:
WNHauBuayanbHble 3a1aHNS, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTHI JIEKIIH.

3aganme:
2logs(x —1) —logz(2x - 5) <1

IMopsiiok BbINOJIHEHUSI PA0OTHI:

1)PaGoTaeM 1O aNrOpUTMy: WHCIOJB3ys OIpelnesieHue Jjorapupma o0e YacTH HEpaBEHCTBA
MPHUBOAMM K OJHOMY OCHOBaHHIO, T. €. Mojy4aeM HepaBeHCTBO BHaa l0g , f(X) < log 4 g(X). Eciu
ocHoBaHue Jorapupma a=x-3>1, To HepaBeHcTBO l0g 5 f(X) < log 2 g(X) paBHOCWIBHO HO0OI W3
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Flad < glx)
C )LD =0 {f'ix] ~ g(x)
CUCTEM.: g[x:l -0 HIH g[x:' -l

Eciu 0< x-3<1, to HepaBenctBOo l0g 4 f(X) < l0g 4 g(X) paBHOCHIIBHO JHOOOH M3 CHCTEM:
Flacl= gix)
flo) =0
glx) =10

Flad = glx)
Fled =0

nJIn { . Pemaem MOJIYYCHHYIO CUCTEMY, 3allMChIBACM OTBCT.

2)B seBoii yacTH HEpaBEHCTBA JellaeM IPeoOpa3OBaHMsI, HCIONB3ysS CBOWCTBA JIOTapH(MOB-
jorapu@m CTereHu 1 JIorapu@m 4acTHOTO:

log a®=k-log_a, ¢>0, c#l, a=>0.

logﬁ[gjzlogca—logcb, c=0 ¢zl a=0 b=0

[Monyuaem HepaBencTBO Buzpa log ; f(X) < g(x), &> 1, koTopoe 3amMeHsieM Ha PaBHOCHUJIBHYIO
Flad = gz}
cucremy: 4 f lx) =0 Ppenraem MOJTyYCHHYIO CHCTEMY, 3aIUCHIBAEM OTBET.

glel =10

Xoa padoTsl
1) Pemuth HepaBeHCTBO

2
logzx(x +2x + 2)£ 2.
Pemenue: HepaBeHCTBO PaBHOCHUJIIBHO COBOKYITHOCTU CUCTEM

-2 2

X +2x+224x% X~ +2¢+2<4x7,

2 2

X +2x+2>0, HIH X +2x+2>0,
0<2x <1 2x >1
(.2 2

3x —2x-2£<0, 3x —2x-220,

1 HIH 1

D<x<— x>

| 2 2
1 7 1-4/7 1 7 1-4/7
o VT [ 1247 <0, oy A7) [ 14T >0,
3 3 3 3
HIII
0<x<l x>1.
2 2

[IpumenuM MeTO UHTEPBAJIOB
1- 17 1+-/17 1— /17 1+ /17

3 3 3 3

‘rO % L 1
= 2

xE[O;l]U lﬂﬁ, +°°].
2 3
OTtBeT: |

2) Pemmtes HEpaBeHCTBO

2
X +x

logg3logg — <0
’ x+4 _

Perienue:
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2 2+x

X
logg 3lcrgﬁ Y < logys L < logg—+>1 <
+4 x+4
2 _
rx s o B8
x +4 x+4
IIpuMeHHM METO HUHTEPBAJIOB

e(-4,-3)U (8 +=)

HpI/I J9THUX 3HAYCHUAX X BCC BbIPAKCHUA, CTOAIUC 110 3HAKAMU J'IOI‘apI/I(bMOB, IIOJIOKUTCJIIBHBI.

Oreer: * E(_ 4;_3)U (8; + °°)-

(I)opMa NMpeacTaBjJCHus pedyJjbTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOW TIOCIIEOBATEIFHOCTH JICHCTBUI; B OTBETE NPABMWIIBHO M AKKypaTHO BBIIIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka "'Xxopoo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO TOMYIIEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPUTEJIBLHO'" CTAaBHUTCS, eClii pabOTa BBIMIOJIIHEHA HE MOJTHOCTHIO, HO O00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJSET IMOJYYUTh MPABHIIBHBIE PE3YyNbTaThl U BBIBOJBI, B XOJE
MpoBeACHUS PAOOTHI OBUTH TOMYIIEHBI OTUOKH.

OuneHka ""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM paboTa BBHIIOJHEHA HE MOJIHOCTBIO UM 00bEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISET CAENATh PABUIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapupmsol
IIpakTnueckas padora Ne 17
«Pemenue jorapupmuyeckux ypaBHeHHil 1 HEPABEHCTB

Heap padorbi: O600MNUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS YYALUXCSl MPU pEHICHUU
KOHKPETHBIX 3a/IaHUi 110 TemMe

Beinosnus padory, Bel Oyaere:

YMETh:

- pemath JorapupMuyecKre HepaBeHCTBA;

- HAXOJWTh 3HAUEHHs KOPHS, CTEIEHH, JiorapudmMa Ha OCHOBE ONpEICNICHHS, WCTOIB3Yys MpH
HEOOXOJUMOCTH HMHCTPYMEHTAJbHbIE CPEJCTBA; IMOJB30BAaThCSl MPUOJMKEHHOW OLEHKOM mpu
MPAaKTUIECKUX pacdeTax;

~ BBINOJIHATH MpPeoOpa3oBaHUsl BHIPAXKEHUN, NMpUMEHssT (OpPMYJbl, CBSI3aHHBIE CO CBONHCTBAMHU
CTeNeHew, JorapudmMos;

MarepuanbHoe o0ecnieyeHme:
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I/IHI[I/IBI/II[yaJ'IBHBIe 3alaHus, CIIPaBOYHEIC MaTC€pUalibl, KOHCIICKTBI JICKITUH.

3aganus:
3aganune Nel. Pemmure norapudmudeckre ypaBHEHHS U HX CHCTEMBI
a 0
logzx+4+logyxr+loggxe =2 gr—lgv =7
gx+lgy =3

3aganuneNe2. Pemuth gorapupMuuecKoe HEpaBEeHCTBO

log, x+1log, x+log, x<35
8
IMopsaa0K BHINMOTHEHHS] PA0OTHI:
1)PaboTtaeM 1O aIrOPUTMY: HCIONB3Yys OIpeaeieHre Jorapudma o0e YacTH HEpaBEHCTBA
NPUBOAMM K OJHOMY OCHOBaHHIO, T. €. IojiydyaeM HepaBeHCTBO Buaa 109 4 f(X) < log 4 g(x). Eciu
ocHoBanue yorapudma a=x-3>1, To HepaBenctBo l0g ; f(X) < log a 9(X) paBHOCHIBHO THO00H W3

£l = gl
% {f[x] ~ g(x)
CUCTCM. g[;r:l - HITH g[x:' -0 .

Ecmu 0< x-3<1, to HepaBenctBo l0g 5 f(X) < log 4 g(X) paBHOCHIIBHO JHO00H M3 CHCTEM:
Fla) = g(x)
fled =0
gla) =10

Flad = glx)
Fled =0

U1 { . Pemaem MOJIYYCHHYIO CUCTEMY, 3allMCBIBACM OTBCT.

2)B neBoil yacTM HEpaBEHCTBA JeiaeM IpeoOpa3oBaHMs, HUCIOJIB3ysl CBOMCTBa Jiorapudmos-

norapudM CTENeHH! H JTOrapudM YaCTHOTO:
log a®=klog_a, ¢=>0, c#l, a=0.

logﬁ[%]zlog{a—logcb, c=0 ¢zl a=0 b=0

[Monyuaem HepaBencTBO Buma log , f(X) < g(x), &> 1, koTopoe 3aMeHsieM Ha PaBHOCHUIBHYIO
Flad = gz}

cucremy: 4 f lx) =0 penraenm MOJIyYEHHYIO CCTEMY, 3alIICHIBAEM OTBET.

glel =10

Xon paborhr:
3anucaTh 3a/laHAE B TETPaJb U PELIUTH.
3) Pemnth HEpaBeHCTBO

2
logzx(x +2x + 2)£ 2.
Pemenue: HepaBeHCTBO PaBHOCHUJIIBHO COBOKYITHOCTHU CUCTEM

2 2
X +2x+ 22452, X+ 2x +2<4x2,
x2+2x+2>0, HIH x2+2x+2>0,
0<2x<1 2x >1
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(3% - 2x-2<0, 3x7-2x-230,
1 HIH 1
D<x<— x>—
| 2 2
3[x1+‘ﬁ] [xl_‘ﬁ]so, 3[x1+‘ﬁ] [xl_‘ﬁ]zo,
3 3 3 3
HIIH
1 1
<y <— x>,
2 2

IIpuMeHnM METO UHTEPBAJIOB

xel-4-3)U(8 +=)

OTtBeT:
dopma npeacTaBiaeHs pe3yJabTaTa: BHIIIOJHEHHOE 33/1aHHE

Kpurtepun onenku:

Ouenka "oTJaMYHO'" CTaBUTCSA, €clii paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCIICAOBATEIPHOCTH JICHCTBUI; B OTBETE MPABUIBLHO W aKKypaTHO BBIIOJHECHBI BCE
3aIllMCH U BEIYUCIICHU.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUSI K OLIEHKE "OTJIMYHO", HO JOMYIIECHBI
2-3 Henmoyera.

Ouenka "'yI0BJIETBOPUTEIBLHO'" CTAaBUTCS, €Clid pabOTa BBIMOJIHEHA HE IMOJTHOCTHIO, HO O0BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPAaBWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOE
MpoBeACHUS PaOOTHI ObUIH TOMYIIEHBI OTUOKH.

Ouenka ""Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CIM pabOTa BBHIOJIHEHA HE MOJTHOCTHIO WM 00bEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISET CENATh MPABUIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPHUYECKUX BbIPAa:KeHU I

IIpakTHyeckas padora Ne 18

«PajuaHHBIH METO/ U3MEPEHN YIJI0B BPAILlleHUs M CBA3b ¢ rpaaycHoi mepoi. Haxoxxknenune
3HAYECHUH TPUTOHOMETPUYECKUX PYHKIMID)

Heab padorbl: HayuuThcs mepexoauTh OT pajMaHHON Mephl YIJIOB K IpaJyCHOM M 0OpaTHO.
Hayuurtcs HaxoIuTh 3HaYeHUS TPUTOHOMETPUUYECKUX (PYHKLUH 110 ONPEeNICHHIO.

Beimosinus padory, Bel Oyaere:

YMeETh:

- HAXOJWUTbh 3HAYEHMs] TPUTOHOMETPUUECKHUX BBIPAKEHUI Ha OCHOBE OIPENEIECHUS, UCIIONIb3Ys IIPU
HEOOXOIUMOCTH HHCTPYMEHTAJIbHBIE CpPEJCTBA; IOJIH30BATHCS MPHUOIMIKEHHON OIICHKOM TpH
IIPAKTUYECKHUX PACUETAX;

~ BBINOJIHATHh TpeoOpa3oBaHUsl BbIPAKEHUM, NpUMEHsAsT (OPMYIIbI, CBS3aHHBIE CO CBOMCTBAMH
TPUTOHOMETPHUYECKUX (QYHKIIUH.

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/I)]yaJ'IBHLIe 3aaaHus, CIIPaBOYHBIC MaTCpHaIbl, KOHCIICKThI J'IeKHI/II\/'I.

3aganue:
1. Bripasute B paguanax BeIMYMHY yTia, 3aJaHHOTO B Ipajlycax
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a) 150° 6) 450° B) 40
2. BrIpasute B rpagycax BeJIHMUUHY YIJIa, 3aIaHHOTO B paJHaHax
) = 6)4m  B) =
a 10 ]
3. Hcrnonp3ys onpeaesieHus TPUTOHOMETPUYECKUX (DYHKIIMN, HAUAWTE 3HAKWA ITHX (QYHKIHHA IS

YTJIOB:
o Ll
a) —210 6) =

HOpﬂ)IOK BbIIIOJTHCHHU A p360TLI

1. Pannannas u rpangycHas Mepbl CBSI3aHBI 3aBUCUMOCTBIO 180° = mpadua. [loaTOMy 1° = T
3HAYUT & * = ;fbrxp.:zdmn.

2. YroObl BEIPA3UTh YIOJI B IPaJlyCHON Mepe BOCIONIb3yHTECh COOTHOIIEHUEM lpad = %

3. Hageptute €IMHUYHYIO OKPYXHOCTb, OTJIOXHUTE 3aJaHHBIM Yroyi, IIOMHS, 4YTO

MOJIOKUTEITBHBIM CUMUTACTCSI YTOJI, OTKJIAJABIBAEMBI MPOTHB YaCOBOW CTPENKH, a OTPUIATECIBHBIM — 10
4acoOBOHM CTpEIIKe.

o Cunycom yena o HA3bl8AeMcsi OPOUHAMA MOYKU €OUHUUHOU OKPYICHOCMU, NOJYVYEHHOU Npu
no8OpOmMe HAYAILHO20 PAdUyca Ha Y2oJ .

e Kocunycom yena o mazvléaemcsi abcyucca mouku eOUHUUHOU OKPYICHOCMU, NOJYYEHHOU Npu
NOBOPOME HAYAILHO20 PAOUYCa HA YOIl O.

o Taneencom yena o HA3vbl8Aemcsi OMHOWEHUE OPOUHAMbL MOYKU eOUHUYHOU OKPYICHOCMU K ee
abcyucce.

o KomarneeHcom yena o, Hazvleaemcs, OMHOueHUe aOCYUCcbl MoYKU eOUHUYHOU OKPYICHOCMU K ee
opouHame.

Xona padoThI:
1. Bripazute B paananax BeIWYUHY yIIia, 33JJaHHOTO B Fpaaycax
a) 120° ©)225° B)10°

o _T | o T, o — _T | o-:!_fr. o _T | F—
a) 120°=--120° =% 6)228° = --225° =7 B)10° = 10°= T
2. BLIpaSI/ITe B rpaj:[ycax BCJ'II/I"II/IHy yrna, 3a1aHHOI'O B pa,Z[I/IaHaX
kLY 6)2_“ B) i
a) 5 2 ”
T _ 1t I

a) == =108 0) <=
] T 3 k]

1207 51T

B _gpe ) = I ggpe
-] T B

T s

3. Ucnomnb3ys omnpeneneHus TPUrOHOMETpUYECKUX (DYHKIMM, HailiuTe 3HAKW 3THX (QyHKIUH Ui
YIJI0B:
T
a) —120° 0) T
[TocTporM €IMHHYHYIO OKPYKHOCTb M OTJIOKMM JIaHHBIC yIJbl. Yroj—120° OTKJIaabIBaeM IO
4JacoBoii cTpenke. Touka, cooTBeTCTBYIOMIAst yriay —120° nexxut B |1l ueTBepTH, 3HaUUT,
cos{—120°) = 0, sin{-120%) = 0,
tg (—120°) = 0, etg(—120") = 0.

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepun ouenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B TOTHOM O0BEME C COONIOCHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JICUCTBUI; B OTBETE NPABMWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aIlMCU U BEIYUCICHUS.

Ouenka "'Xopoio' cTaBUTCS, €CIM BBHIIIOJHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO JTOMYIIEHBI
2-3 Henmouera.
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Ouenka "yI0BJIEeTBOPUTENIbHO'" CTaBUTCS, €CJIM padOTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET TMOJNYYUTh MPABWIBHBIE PE3YNbTAaThl U BHIBOJBI; B XOJE
MpoBeACHUS PAaOOTHI OBUTH TOMYIIEHBI OTHOKH.

OueHka ""Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIIM PadOTa BBHIOJIHEHA HE MOJHOCTBIO MU 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET CAIENATh MPABUIIbHBIX BBIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPHUYECKUX BbIPAKEHH i

IIpakTuyeckas padora Ne 19

«IIpeodpa3oBaHue TPUTOHOMETPHYECKUX BbIpakeHHil. OCHOBHbIE TPDUTOHOMETPHUYECKH €
TOKIECTBA»

Heabp paGorpi: HayunTbcs HaxXoAWTh 3HAYEHHS] TPUTOHOMETPUYECKUX (YHKIUM, HCHOIB3YS
OCHOBHBIE€ TPUTOHOMETPHUYECKUE TOXKIECTBA.

Boinoainus padorty, Bel Oynere:

yMeThb:

- HAaXOAUTb 3HAYCHHUA TPUTOHOMCTPUUCCKHUX BI)Ipa)KCHI/Iﬁ Ha OCHOBC OIIPCACIICHUS, UCIIOJIb3Ys MPU
HEOOXOIMMOCTH HWHCTPYMEHTaJbHbIE CpPEICTBA; IOJb30BAThCA NPUOMIDKEHHOW OIEHKOW TpH
MPAKTUYECKUX pacyeTax;

~ BBIIIOJIHATHh TpeoOpa3oBaHusl BBIPAKEHUH, MPUMEHSsS (OPMYIIbI, CBS3aHHBIE CO CBOMCTBAMH
TPUTOHOMETPHUYECKUX (QYHKIINH.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPAaBOYHBIC MaTCpUaJIbl, KOHCIICKThI J'IeKI.[PIﬁ.

3aganue:
Haiigure 3HaueHus: TPUrOHOMETPUYECKUX (DYHKIIMH, €CIIN U3BECTHO:
3
1) i W= —, z P
11 2
3 T
M= —- Gl —
2) cos ST S
2

3) tg DC=—15

;—r L

ITopsinok BbIMOTHEHHS PA0OTHI

1. 3anummTe, YTO JAHO B 3aJaHUH.

2. 3anumuTte (GOpMYNIbl OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXIECTB, COAEp)KaIlMe TaHHYIO
(GYHKIUIO U TY, KOTOPYIO HEOOXOIMMO HalTH.

3. Beipaszute HeusBecTHy (yHkiuio. Ecnu HeoOXoauMo u3BIEYb KBAJAPaTHBIM KOPEHb, TO
OTIpeIeNTUTE 3HAK UCKOMOW (DYHKIIMH, UCTIONB3YS 33/1aHHYIO YETBEPTh.

4. BpluuciuTe 3HAUYCHHSI BCEX HEU3BECTHBIX (DYHKIIMH.

Xon paborhr:
Haiigure 3HaueHust TpuroHoMeTpudeckux QyHKIUMN, €CITU U3BECTHO:

k|
1) cos x=10.8, Tﬂ == 2w
2) sin = IZI,E:,E s |

1T
= — =, — X
3) tg 3y TEeTw
kli
. = — =K

a) Jlano: cos 0.8 - <x< 2r
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Haiitu: sin o, tg o ctg o
Pemenue: 1)3anuiiemM oCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
cos? o 4sin® w=1
BbIpazuM 13 HEr0 HCKOMYIO (QYHKIIHIO sin o= ++1 — eos? o
Tak  kak  cuHyc B IV dyerBepTM  MMeeT  OTpULIATENIBHOE  3HAY€HUE,  TO
sin o= —yT — 0,64 = —/0,36 = —0,6.
2) 3anuiineM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO

i =

tp =

4 ros o

HOI[CTaBI/IM N3BCCTHBIC 3BHAYCHUSA U HaﬁI[GM HEHU3BCCTHYIO (bYHKLII/IIO
—0.6 & 3

tg o= =——=——=-0,75

0.a g &
3) 3anuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
tgooetge =1
Bripazum u3 Hero HCKoMyro QYHKIUIO ctg o= mim
4 1
ctg o= _E =-1 E
0) JlaHo: ) sin o= EI,E.,E o
Haiitu: cos %, tg =, ctg =
Pemrenue: 1)3anuiiemM oCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
cos? o 4sin® w=1
Bbipazum u3 HEro HCKOMYH (QYHKIHUIO cos = ++1 — sin? o
Tak kak kocunyc Bo |l yeTBepTH OTpULIATENCH, TO cos = —1 — 0,36 = —0.8.

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO

i =
tp =
4 ros o
HO,Z[CTaBI/IM HN3BCCTHBIC 3HAYCHUA U HaﬁI[eM HCHU3BCCTHYIO (bYHKHHIO
0.6 f 3
tg = :——:——Z—D,TS
5" 0eT T8 T a

3) 3anuiieM OCHOBHOE TPUTOHOMETPUYECKOE TOKIECCTBO
tg oootge =1
L
X= —
Beipa3um u3 Hero HCKOMyI0 (QyHKLUIO ctg -
4 L 1
ctp W= ——=—-1—
4 3 3
T

3
B) JlaHo: tg o= —7.0 <x<m

Haiith: cos w, sin x ctg =

Pemenwue: 1) 3anuiieM 0CHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
tg oo etge =1

1 1
Beipa3um u3 Hero HCKOMy0 (QyHKIHUIO ctg oc= o ctg = —1;

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
1

1+ té'z B= cose oo
L

Beipa3um u3 Hero HCKOMy1o (QyHKLUIO cos x= 1 Tots
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Tak kak kocunyc Bo |l 4eTBepTH OTpHUIIATENCH, TO oS K= — =——=-

3) 3amuiieM OCHOBHOE TPUTOHOMETPHIECKOE TOKAECTBO

roz? o 4sin? o= 1

Beipazum u3 Hero HCKOMy0 QYHKIHIO sin &= +~/1 — cas? o

Tak kak curyc Bo || 4eTBepTH NONOKHUTENBHBIN, TO sin o= /1 — 0,64 = /0,36 = 0,6.

CDopMa NMpeacTaBjJaCHus pedyjabTaTa: BbIIIOJIHCHHOC 3aIaHUC

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHAa B IMOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIILHOCTH JCHCTBHI; B OTBETE MPABUIBLHO U aKKypaTHO BBIMOJIHECHBI BCE
3alMCH U BBIYMCIICHU.

Ounenka "'xopowo'" cTaBUTCS, €CJIM BBINOJIHEHB PEOOBaHUS K OLIEHKE "OTIMYHO", HO JONYILIEHBI
2-3 Henoyera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabdOTa BBINOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJIAECT IOJYYUTh NPaBUJIbHBIC PE3yIbTaThl M BBIBOJBI; B XOJIE
poBeACHUS PaOOThI ObUIH JOMYIIEHBI OTUOKH.

Ouenka ""Hey10BJ1eTBOPUTEIBbHO'" CTaBUTCS, €CIM PadOTa BBIIOJIHEHA HE MOJTHOCTHIO WM 00bEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISIET CAENIATh MPABWILHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIPaKeHU

IIpakTnueckas padora Ne 20
«IIpeoGpa3oBaHusl TPUTOHOMETPHUYECKUX BbIpa:keHHi. POpMYJIbI CJI02KEHHS, YIBOCHMS.
®opmyJibl NPUBETEHUD»

Heabr padorbl: Hayuntbes mnpeoOpa3oBbIBaTH TPUTOHOMETPUYECKHUE BBIPAXKEHMS, HCIIOJIb3YS
TPUTOHOMETpHUYECKHE (POPMYITHI.

Boinoinus padorty, Bel Oynere:

YMeTh:

- HaXOAWUTh 3HAYCHHUA TPUTOHOMETPUUCCKHUX BBIpa)KeHI/II\/'I Ha OCHOBC OIIPCACIICHHA, UCIIOJB3Yys IMPU
HEOOXOIMMOCTH WHCTPYMEHTAJIbHBIE CPEJCTBA; TOJIB30BAThCA MPUOMIDKEHHOW OICHKOW TpH
MPAKTUYECKUX pacyeTax;

~ BBINIOJIHATHh TpeoOpa3oBaHusl BBIPAKEHUH, MpHUMEHAS (GOPMYIbI, CBS3aHHBIE CO CBOWCTBAMH
TPUTOHOMETPUYECKUX (YHKIIHI.

MarepuanbHoe obecnieyeHue:
NHauBuayanbHble 3aaHNsI, CIPABOYHBIE MaTEPUabl, KOHCIIEKTHI JIEKIIH.

3aganue:

coEl? ™ coed 3™ —2inll " 2ingd
cord™ 201 6 + cord 620 547

1.Beruucnure
1 14 r LS
K= — =, == gz —; me o=

2. JlaHo co= o cosf o i B

Hatigure sinfe« — 77,
gints - flcosf +ooale —fomg
coale— ) coaf —gnle —fleing
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Ilopsinok BbIMOTHEHHS PA0OTHI

1) 3anumuTe 3aJaHUe W OINpPENEeNUTe, KaKuMH (OPMYIaMH TPUTOHOMETPUU HYKHO
BOCIIOJTb30BAaThCHA.

2) [Tpumenute 3T HOPMYIIBI.

3) YropocTuTe MoNyduBIIeecs] BbhIpaKeHHE. BpIYucinTe, €Ciu 3TO HEOOXOIMMO, 3HAYCHHE
BBIPKCHUSI.

Xox pelmieHus:
1 Brruncimare coef L™ o2 B+ 2071 20 26"

2120 ¢ o2? 57+ coe2 0225

Pemenue:
cos7 1% pos20° + sinT 10 - sind6°

sim20® « pos25" + eos20" « sin25®

Jlnist perieHust HaM He0OX0IMMO UCTIOIB30BATH (POPMYITBI CIIOKCHHS:
coslee + ) = cose - cosf F sine - sinf

sinlee + £ = sina * cosf + cose  sing
cos71%  pos20° 4+ =inT1%  sin26®  cos(71° — 26 cosdS®

= = =tgda® =1

sin20" - o525 + pos20° « 5in25° in(20° + 25%)  sind5® 4

2. Jlano =in Dc=§; cus,fj‘=§; ;—rc:ucc:m 0=g ::g.

Haiinure sinfe + 57,

Pewenue: Jdns  pemieHMs ~— HaM  HY)XHO  HUCIIOJIb30BaTh  (OPMYJy  CIOXKCHHUS

sinlee + £ = sina - cosf + cose - sing

Ho HaM HEU3BECTHEI sHa4ueHHA ros ® H singd.

Haiimem cHavana 3T 3HAYCHHS, HCTIOJIb3Yysl OCHOBHOE TPUTOHOMETPUUYECKOE TOXK/IECTBO:
ros? o 4sin? o= 1

BeIpazum u3 HEro HCKOMY0 QYHKIMIO cos 6= ++1 — sin? o

sinf = +.J1 — cos?

Tak kak kocunyc Bo || 4eTBepTH OTpHUIIATENCH, TO €05 = — (1 ——= — [— ——= — =

) . 1B 25 1B ki ]
Tax xak cuHyc B | 4eTBEpTH MOJIOKUTENBHBIN, TO sing = J 1- 25 —alos s =
[ToncraBuM HaliieHHbIE 3HAUE€HUS B (DOPMYITY M BBIYMCIUM 3HaYCHHE
sinfoc +57.

17

stale+f) =375+ =% m- B

g 4 (15)3_32 45 13
17 5\ 17/

ginle—flcosf +ooale —fleing
coale—f) conff —gnle —fleing

3.JlokaKuTe TOXKICCTBO: tge

Jloka3arenbCcTBO:

BrinuiieM oTienbHO J€BYIO YacTh TOXK/IECTBA U Mpeodpa3yeM ee, UCIIOIb3Ys POPMYIIb CII0KEHUS:

gintw—flcosf +ooale —fleing _ @nie-F+5H _ finw

coale—F) conf —ginle —Feing  coare—F+f  coee = tgw
tg m=1fg ™
ToxxaecTBO JOKa3aHO.

41



Bo3moken u apyroii crmoco6 moka3aTesbCTBa:
ginte —flcosf +oosle —fleing _ (eine cosf —cosw 2 f) cosf + (o oew cosf +eine sinfleng

coale - conf —gnle —floing | Coosw-cost +3ine Binf) coaf - (Bin g cosf —cooe singleing

PaCKpOCM CKOOKH U IMpUBCIACM HO,[[O6HI->IC ciaracMbIC
sing - costf — cose - sing - cosP + cose - cosf - sing 4 sing o sintf sine o cost B + sing - sint g

" cose e cost R + sine  sind - cosf — sing o cosf o sing + cose sin?f cose o cos?f + cose o sin?
sine (cos® 8 + zin®f)  sine

= = = tgo
cosa(coz?f + =in? ) coso g

tg m=1fg ™
(I)opMa MpeacTaBJACHUSA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepun oneHku:

Ounenka "OTJMYHO' CTaBHUTCS, €ClM pa0dOTa BBHIMOJIHEHA B IOJHOM O0BEME C COOIIOJIEHUEM
HEOOXOMMOM IOCIIeI0BAaTeILHOCTH JIEUCTBUI; B OTBETEC NPABWJIBHO W aKKypaTHO BBINTOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "xopouio' cTaBUTCS, €CIU BBHIIOJHEHBI TPEOOBAHUS K OIEHKE "OTIMYHO", HO JOMYIIEHBI
2-3 HeymouerTa.

Ouenka "yI10BJIeTBOPUTEJIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYUTh MpaBUJIbHBIE PE3yJbTaThl U BBIBOJBI; B XOJI€
MpOBeACHUS PAOOTHI OBUTH TOMYIIEHBI OITHOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CJIM Pa0OTa BBHITOJIHCHA HE IMMOJTHOCTHIO MM 00BEM
BBITIOJITHCHHOW YacTH pabOThI HE MTO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAKEHU I

IIpakTnueckas padora Ne 21

«IIpeoOpa3oBaHusi TPMTOHOMETPHYECKUX Bbipa:keHuil. [IpeoOpasoBanue cymMmbl
TPUTOHOMeTpHYecKHX (pyHKIUH B nponssenenue. [IpeodpazoBanne npounsseeHus
TPUTOHOMETPHYECKHUX (PYHKIMH ¢ CyMMY»

Heas paborbl: HayunTbcs npeoOpazoBbIBaTh TPUTOHOMETPUUECKHUE BBIPAKEHMSI, HCIOIb3Ys
TPUTOHOMETPUYECKHE (POPMYIIBI.

Boinosinus padorty, Bel Oynere:

yMeThb!

- HAaXOAWUTH 3HAYCHHUA TPUTOHOMETPUUCCKUX BBIpa)KeHHfI Ha OCHOBC ONIPCACIICHHA, UCIIOJb3Yyd IMPU
HEOOXOIMMOCTH WHCTPYMEHTAIbHBIE CPEICTBA; TOJIB30BAThCS TMPUONIKEHHOW OICHKOW MpH
MPAKTUYECKUX pacyeTax;

~ BBITIOJIHATHh TPe0Opa3oBaHUsl BBIPAKEHUH, MPHUMEHSS (OPMYIbI, CBS3aHHBIE CO CBOWCTBAMH
TPUTOHOMETPUUECKUX (QYHKIIHH.

MarepuanbHoe o0ecrieyeHme:
NHauBuayanbHble 3a1aHNs, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIIH.

3aganme:
o (1172 —zind2”
1. Haiigure 3HaYeHUE BBIPAKEHUS: —
FEFa” = cond?

Eal1e0° — ) coallan® —elty (907 — i)
TnlI0° + e cbg (907 + 6 LR (F0P +&)

2. YrpocTuTe BhIpaXeHUE:
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B2 +EHEE

3. JloKka)xxuTe TOXISCTBO: = tgdn

FOR2E +COREE
Ilopsi1oK BHINOJIHEHHS PA0OTHI
1) 3anumMTe 3amaHMe W ONpEACIHMTe, KaKMMH (GOpPMYJIaMH  TPUTOHOMETPHH  HYKHO
BOCIIOJIb30BaThCH.
2) ITlpumenute 3TH GOPMYIIBL.
3) YropoctuTe TMOJIydUBIIEECS BbIpaKCHUE. BblyMcauTe, €Clid 3TO HEOOXOAUMO, 3HAYCHHE
BBIPKCHUSI.

Xox padoThI:

o [H1B2° -2l 20"
1. Haiigure 3HaYeHUE BHIPAKEHUS: —

ce26a" — cos2 2

Jlnsi pemieHUs HaM HYKHO BOCIIOJIB30BaThCs (hopMmyiamu MpeoOpa3oBaHUsi CyMMBI U Pa3HOCTH
TPUTOHOMETPUUECKUX (YHKLHUIN B IPOU3BEJICHHE:

o+ o —
cose + cosf = 2eos > £ L cos > d
e LA
rose — posf = —2zin > ' 5in >
o+ o —
sing + sing = 2zin i - ros 4
2 2
w+ f w—f
sing — sinf = Zros ' sin
2 2
Pemenne:
A% 4 22° . BE" — 2a2°
sin6 8" — sin22® dros 5 En 3 2ros45® - sin2 30 ro=45® 4 )
= ) a o e = . . == = —rct, " ==
cos6E® — pos22® oo B8” + 22° . BB — 22" _Zoind5® . sin23® sind5® “id
—2zin 5 ' Ein 5

21 CLAD" + @) TElee— LE0P) con (1607 — &)
-:'tg(;—r—n’j-crg G+ -cm(%—v:j

2. Y1pocTUTe BbIpakeHUE:

[Ipu pemieHnu 3TOro 3aJaHUsl HYKHO NMPUMEHUTH (POpMynbl HpuBeneHUs. [ 3TOro BCOOMHUM
MHeMOHHuecKoe npasuiio: 1) Ha3Banue QpyHKIMM HE MEHSETCA, €CJIM K apryMEHTy o Iipubasisercst —mn
wi 7.

Hazpanue ¢QyHKIMM MEHSETCs, €ClI K apryMeHTY o MpuodaBisercs —gn WIH ;—rn, n-
HEYETHOE YUCIIO.
2) CtaBUTCS 3HAaK UCXOAHOM (DYHKIIMH, CUUTAS , UTO O- OCTPBIN YTOJI.

Pemenue:
=t(180° + el - tgloc —180°) - cos(360° — &) —sing - tge c cosn COSR  COSf COSH o sie _
p= Ey = " pn — = n = o=t = = Tinm
ctg[E—tx] oty lw +al) - CBS[T—R] g ctga (—sina)  ctga jrm— cose

2t +20 3w +EMN 5

3. JIoKaxxuTe TOXKIACCTBO: = tg3a

COSE + CO0RIE + 0 02T e

Jlnst pemieHUs HaM HYKHO BOCIIOJIb30BaThCsl (hopMynamMu IpeoOpa3oBaHUS CYMMbl U Pa3HOCTHU
TPUTOHOMETPUYECKHUX (DYHKIUI B IPOU3BEICHHE.

Perienue:
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ENE 2 e +ENE e
———————— =tgin
CONE +C0TIE + 0085 E
Beimuimem oTaebHO JICBYIO YaCTh TOXK/ICCTBA U IIPeoOpasyeM ee, HCIOIb3ys (GopMyJIbL:
zinw +ainde +ainie _ leine+sinie) +ainde 2zin E;“'EWE_ZEE"'S[“!‘Z _ einde coad-te)+ainde

C+5m

= = = =
come +conde +conie  Coone +coeSed +eonle zcmT-cm%Hmw corle -coab—2e) + conle

Bocmosb3yemest 4eTHOCThIO KOcHHyca cos{—u) = cosa
sinde - cos 2ee + sinde sinde - (eosde + 1) sindo

= = = =itg3
cos3m ooz 2t + eos3n cos3e o (eosZe 4+ 1) cos3m a=

tgdo = tgdo
ToxxaecTBO qOKa3aHO.

(I)opMa MpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJIHCHHOC 3aJaHNUC

Kpurepun oneHku:

Ouenka "oTau4HO" cTaBUTCS, eciu paboTa BBINOJIHEHA B TIOJHOM O0BEME C COOJIIOJICHHUEM
HE0OXOIUMOM TOCTEI0BATENbHOCTH JEHCTBUI; B OTBETE€ MPABUIBLHO U aKKypaTHO BBIMOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BBHIOTHEHBI TPeOOBaHMS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 HemouerTa.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, eclid pabOTa BBIMOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAECT IMOJYYUTh MPaBUJIbHBIE PE3yJIbTaThl W BBIBOJIBI; B XOJI€
MPOBeJICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM paboTa BBIMOJHEHA HE TTOJHOCTHIO UM 00BEM
BBITIOJITHCHHOM YacCTH paOOThI HE MTO3BOJISET CENIATh MPABHIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHSI TPUTOHOMETPHH.
IIpeodpa3oBanne TPUTOHOMETPUYECKUX BhIPAKEHUH

IIpakTnueckas padora Ne 22

IMocTpoenue rpa)uKOB TPUTOHOMETPHYECKUX (PYHKIMI € MCMOJIb30BAHHEM reOMEeTPHYECKHX
npeodpa3oBaHui

Iean padorbi: HayunThcs cTpouTh rpadku TPUTOHOMETPUYECKUX (PYHKIUH

Beimosnus padory, Bel Oyaere:

YMETB!

- pemaTh palMoHalbHbIEe, MOKa3aTeIbHbIE, JorapupMUUIECKue, TPUTOHOMETPUUECKUE YpaBHEHHUS,
CBOISIIITUECS K JIMHEWHBIM 1 KBaJApaTHBIM, a TAKXKC aHAJIOTUYHBIC HCPABCHCTBA U CUCTCMBI,

- HAXOJWUTb 3HAYEHUS] TPUTOHOMETPUUECKHUX BBIPAKEHHI Ha OCHOBE OIPENEIEHMS, UCIIONIb3Ys IIPH
HEOOXOIUMOCTH HHCTPYMEHTAJIbHBIE CpPEJCTBA; IOJIH30BATHCS MPHUOIMKEHHONH  OICHKOH TIpH
IIPaKTUYECKHUX pacueTax;

- BBIIOJIHATHh TpeoOpa3oBaHUsl BBIPAKEHUHM, NpPUMEHsAS (OpPMYJIbI, CBS3aHHBIE CO CBOWCTBAMH
TPUTOHOMETPUUYECKUX (DYHKIIUH.

MarepunanbHoe obecneyeHue:
I/IH)]I/IBI/I)]yaIII)HBIe 3aaaHus, CIIPaBOYHBIC MaTCpHajibl, KOHCIICKThI J'I@KIIPIf/i.

3aganue:
[Toctpouts rpaduk GyHKIMH y = 3zin(x — E]. 3anucarth CBOICTBa 3TOM PYHKIINU.
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IMopsanok BbINOTHEHHSI PA0OTHI:

[Ipu moctpoennu rpadrika Hy>KHO BOCITOJIB30BaThCS MPE0Opa30BaHUSIMHU IPAPUKOB.

1.y = f(xX) + b — rpapux ¢ynkuuu nonmywaercs u3z rpadpuka ¢ynkupm Yy = f(X) myrem
napajuIeIbHOTO TIepeHoca 3Toro rpaduka Ha BenuuuHy Baoib ot OY. Ilpu stom, eciau b>0, To rpadux
¢bynkuu f(X) + b pacnonaraercs Boie rpadpuka Gynkuuu f(x), ecnu b<0, To HuKe 3TOTO rpaduKa.

2.y = f (X + b) — rpadpuk yHkiuu noaydaercs u3 rpaduka GyHKuEH y = f(X) ¢ MOMOIIBIO
napajuieNIbHOTO TIepeHoca 3TOro rpaduka Ha BenuunuHy b Baonb ocu OX, mpu 3ToMm, eciau b>0, To ciBUr
BJICBO, a ecyii b<0, TO CABHUT BIPABO.

3. y = - f(X) — rpaduk cummerpuuen rpaduky y = f(x) orHocuTensHo ocu OX

4.y = a f(x) — rpadux ¢yHkumm nonydaercs u3 rpaduka GyHKnud y = f(X) ¢ momormbro
pacTshKeHUs WK CkaTus rpaduka mo ocu OY nponopruoHaibHO KOAPPHUIUEHTY @, TPUYeM,

eciu @ > 1, To Bce opauHaThl rpaduka af(X) yBeInIuBarOTCs B @ pas, eciu a < 1, TO yMEHBIIIATCs
B a pas.

5.y = fla x) — rpabuk ¢(yaknuu nonydaercs u3 rpadpuka QyHkmuu y = f(x) ¢ momormisio
pacTsHKeHHs WK CKaTHsl BIoJb oc OX MpornmopunoHanbHO KOAPOUIMEHTY @, IpudeM, eciid, a > 1, To
rpaduk cxumaercs B a pas, eciim 0 < a <1, to pactaruaercs B 1/a pas.

6.y = | f (x) - JUI TIOCTPOEHUS 3TOro rpaduka HY)KHO MOCTPOUTH rpaduk Qynkumu y = f(X) u

0T00pa3uTh OTHOCUTENIBHO ocH OX Te yacTH rpaduka, KOTOpbIe PacIoNOKEHbI HUXKE 3TOU OCH.
ITocne moctpoenus rpaduka MpoBeANUTE UCccIe0BaHue (PYHKIUY 110 00IIei cxeme.

Xox padoTsl
[ToctpouTts rpaduk GyHKIMHA ¥ = Zros(x+ ;—r]. 3amucarh CBOMCTBA 3TOM (DYHKIIHH.

CHayvana noctpouM Trpaduk QyHKUIUU ¥ = cosx
ITepeneceM rpaduk QYHKLIUM ¥ = cosx Haf BieBo. [Tomyunm rpaduk QyHKIMH y = cos(x + ;—r].

Pactsnem rpaduxk nonyduBiieiics ¢pyHkuuu B 2 pasza Baoib ocu Oy.

s
) =2C08| X+
! (3]

Uccnenyem ynkiuto mo oOiei cxeme:

D(y)=R;
E(y) =[-2,2]
y =0, npu X=m/6 + n, n € Z;
OyHKIMS 0011Iero BUA.
DyHKIUA HEMOHOTOHHaA,
npu X € (2n/3 + 27n; 57/3 + 27n) - GyHkIMA BO3PACTALT;
npu x € (-n/3 + 27n;2 /3 + 2an) — GyHKIMS yObIBaET;

6. (-n/3 + 2nn; 2) — max;
(2n/3 + 27tn; -2) — min;

7. T=2m.

agkrownE

(I)opMa NpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHUE
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Kpurepun oneHku:

Ouenka "oTau4Ho'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOTHOM O0BEME C COOJNIOICHHUEM
HEe0oOXOIMMOM MOCHIEA0BaTENbHOCTH JEHCTBUIl; B OTBETE€ MPAaBUILHO U aKKypaTHO BBIIOJHEHHI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO JOIYIICHBI
2-3 HeoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIECT MOJYYUTh NPABUIBHBIE PE3YyJbTAaThl M BBIBOJBI; B XOJ€
MpoBeACHUS PAOOTHI OBUTH TOTYIIEHBI OTHOKH.

Ouenka "Hey10BJIEeTBOPUTEIBHO' CTaBUTCS, €CIM PadOTa BBIMOJIHEHA HE MOJTHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTu pabOThI HE MO3BOJISIET CENaTh MPABIIbHBIX BHIBOJIOB.

Tema 2.2 TpuronoMerpuyeckue ypaBHeHUsI 1 HEPaABEHCTBA
IIpakTuyeckas padora Ne 23
«IIpocreiinine TPUroHOMeTPpUYECKHE YPABHEHHSI M HEPABEHCTBA

Heanb padorbl: HayunThcs pematsh NpocTeIme TPUrOHOMETPUIECKIE YPABHEHHUS.

Boinoanus padorty, Bel Oynere:

yMeThb:

- pewiaTth palMoOHANbHBIE, [MOKa3aTeIbHbIE, JOrapuMUYECKUE, TPUTOHOMETPUUECKNE YPaBHEHUS,
CBOJAIIUECS K JIMHEHHBIM U KBaIpAaTHBIM, a TAK)KE aHAJIIOTMYHBIE HEPABEHCTBA U CUCTEMBIL;

- HAaXOAUTh 3HAYCHHUA TPUTOHOMCTPUUCCKHUX BI)Ipa)KCHI/Iﬁ Ha OCHOBC OIIPCACIICHUSA, UCIIOJb3Yyd IMPU
HEOOXOIMMOCTH WHCTPYMEHTaJbHbIE CPEICTBA; TOJIb30BAThCS MPUONIMIKEHHOW OLIGHKOW TpHU
MPAKTUYECKUX pacyeTax;

~ BBIIIOJIHATHh TPeoOpa3oBaHUsl BBIPAKEHUHM, NpUMEHsAS (GOPMYIbI, CBS3aHHBIE CO CBOMCTBAMH
TPUTOHOMETPUUECKUX (QYHKIIHI.

MarepuanbHoe obecnieyeHue:

I/IH)II/IBI/IZ[yaHI)HI)IG 3alaHusA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTEI HGKHI/Iﬁ.

3ananmue:
Pemmte TpuroHoMeTprueckue ypaBHEHUS:
1) ros3x =10

2) sin(Ex - E_) =-1

4
3) stg{4x +5) = —3
4) cig (23:+5 = —?

5) sindx  cos3x + cosdy - zindr = i

Ilopsinok BbINOTHEHHS PadOThHI:

1. 3anucarh ypaBHEHHE W OINPEACIWTb, K KaKOMY BHJIY OHO OTHOCHTCS M Kako (opmyoi
HEOOXOMMO BOCIIOIL30BATHCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarhb OTBET.

Xox pa0doThI:

Pemure TPUTOHOMCTPUYCCKUC YPABHCHUA:
1) sindx =10
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3TO0 ypaBHEHHE OTHOCUTCS K YAaCTHBIM CIIy4asiM, TIO3TOMY KOPHHU HaxoJsATcs 1Mo (popmyie

r=wrn NESZ

i = WM, MES
3
X = HES

2
OTBeT:.x = Tz—rﬂ, AES
W f—
2) coz (53: + ;) =-1

OTO ypaBHEHHE OTHOCHTCS K YAaCTHBIM CIIydasM, IO3TOMY KOPHH HaxoIsATCsA 1O Qopmyme

r=mw4+ 2N, MEZ

5I+;—E=H+ 2mn, nel
Sx =TE—;—[+ 2mn, nes

Sr = ZTW+ 2mn, nes

MM
= + gt nES
o 2T 2w -
TEeT: *¥ = —+—7n. #E
15 &

3) Zrosdxr=-1

1
Pasnennm o0e yactu ypaBHenus Ha 2. [lony4nm ypaBHeHHe: cos3x = — 7.

1

OTO ypaBHEHHE HE SBJCTCS YaCTHBIM CilydaeM, &= —..|e| < 1. TloaToMy OHO MMeeT pelieHue,

KOTOPOE HAXOJUTCS 10 hopMmyiie: x = tarceosn + 2w, ned
Jxr =tarccoz(— i‘) + Zmn, neid
Jxr = 4w — arccos %__) + 2mn, mes
3% = dim — ) + 2mn, neZ
3x =izTﬂ+ 2w, nes
o em

xr= i?+ 5 eSS

9 tgfex—3)=-7

VpaBHEHHE UMEET pelIeHHEe, KOTOPOE HaXOAUTCS 10 PopMyIIe: x = arctgn + mn, ned

f z V3 z
x—4—arctg —3 + T, 1E
DOyHKIUSA ¥ = eretgx HEYETHAS, TIOITOMY oretg (—x) = —arct g,
A3
B — L—r = —oirctg T!+ el
T T
b -3 = —E+m*1, MES

T T
fxr = ——+ -4+ w1, NES
[
T
E|x=E+f.m, NES
T T
r=—+4 -1, nes
?2+5 !
T

OTEeT ¥ = E+Eﬂ, Nes

e
5)eastix + cosdx + sinfix « sindx = T!
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BuauM, 4TO JIEBYIO 4acTh MOKHO CBEPHYTH 10 (POPMYIIAM CIIOKEHHUS:
coslee + B) = cose « cosf F sine - sinf

V3

coslbr — 3x) = ?
V3
cog dx = ?

Tenepp ypaBHEHUE SBISETCA MPOCTCUIIMM W €ro KOPHM Haxomarcs 1o  Qopmyne:
¥ = +oreeosn + 2mN, NES .

=
3r = +nrecos ?!+ 2mn, nes

Jx =ig+ 2T, NES

T 21T
r=4+—4+—n, Hes
—1.2+ 1

o0 +1IT i i
TBET.x—_lE+3ﬂ, E.

(I)opMa NMpeacTaBJICHUsA pe3yjabTarTa: BhIIIOJIHCHHOC 3a/JaHNUE

Kpurepun onenku:

Ouenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIMMOM TOCTEI0BATENIBHOCTH JEHCTBUIl; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopoio' cTaBUTCS, €CTIM BBIIOJHEHBI TPeOOBaHMS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABUIBHBIE PE3yJIbTaThl W BBIBOJBI; B XOJE
MPOBeICHUS] pa0OTHI ObLTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJI€TBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHOW YacTH pabOTHI HE MO3BOJISIET CENaTh MPABIIIbHBIX BBIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHUsI 1 HEPaBEHCTBA
IIpakTuueckas padora Ne 24
«Tpuronomerpuyeckue ypaBHeHHs 1 METOAbI MX PELICHUS»
Henab padorsr: HayunTscs pemars TPUrOHOMETPUUECKHE YPABHEHHUS.

Beinosnus padory, Bel Oyaere:

YMETh:

- pemaTh palUoHaNbHbIEe, MOKa3aTeIbHbIe, Jorapu(pMUUIECKUe, TPUTOHOMETPUUECKUE YpaBHEHHUS,
CBOSIITHUECS K JIMHEWHBIM U KBaJApaTHBIM, a TAKXKE aHAJIOTUYHBLIC HEPABCHCTBA U CUCTCMBI;

~ HaXOJUTh 3HAUYEHUS] TPUTOHOMETPHUECKUX BBIPAKEHUI HAa OCHOBE OMNpEeNeHus], UCIOIb3ys IpU
HEOOXOJUMOCTH HMHCTPYMEHTAJIbHBIE CpPEICTBA; IOJB30BAThCS MPHUOTMKEHHON OICHKOH TIpH
MPAKTUYECKUX pacyeTax;

~ BBIMOJIHATH TPeoOpa3oBaHUsl BBIPpAKEHUH, MPUMEHSs (OPMYyIIbl, CBS3aHHBIE CO CBOMCTBAMHU
TPUTOHOMETPUUYECKUX (DYHKLIUH.

MarepunanbHoe obecrnieyeHue:
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I/IHI[I/IBI/II[yaJ'IBHBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI JICKITUH.

3aganue:

Penmre TpUTrOHOMETPHYECKHE YPABHEHHS:
1) 2sin’x —3sinc +1=10

2) Bsinlx 4 feasr —3 =10

3) btgir+tgxr—1=10

4) sindx + sin3x = 0

5) eos?(m —x) 4+ Beoslm+ )+ 7 =10

Ilopsinok BbINOJHEHHS padOThI:

1. 3anummre ypaBHEHHE M OIPEICIUTE, KaKUM CIIOCOOOM YPaBHEHHE BO3MOXHO CBECTH K
IIPOCTEUIINM YPABHEHUSM.

2. Ecnn Heo6Xxo1uMo, BBEJUTE HOBYIO MEPEMEHHYIO U PELIMTE ypaBHEHHE OTHOCUTEIBHO 3TON
nepemeHHo. llocime pemeHus ypaBHEHMS C HOBOM IIEPEMEHHOM BEPHHMTECh K 3ameHe. J{OIKHO
IIOJIyYUTBCS NPOCTENIIEE TPUTOHOMETPUYECKOE YPABHEHUE, PELIUB KOTOPOE, NOJYy4YUM KOPHHU JAHHOTO
ypaBHeHUs. [loMHHTE, YTO, €ClIM ypaBHEHHME COAEPKUT (PYHKUUHU ¥ = tgx,y = ctgx, TO HEOOXOJUMO
YUYEeCTb UX 00JIaCTh ONPEIEIICHUSI.

3. Ecnu ypaBHeHHE MOXKHO NPEACTaBUTh B BHJE IPOM3BEAECHUS HECKOJIbKUX MHOXKHTENEH, U
IIpaBas 4acTb PaBHA HYJIO, TO PA3JIOKUTE JIEBYK) YaCThb Ha MHOXKMTEJIM U MCIOJb3yH IPaBUIIO, KOIAA
IIPOU3BEICHNE PAaBHO HyM0.  [IpupaBHAB KaXAbI MHOXUTENIb K HYIIO, IOJYYUM HECKOJIBKO

MIPOCTEHIINX YpaBHEHUH, KOTOPhIE HEOOXOIUMO PEIIUTh, YYUTHIBAS 00JIACTh TOMYCTUMBIX 3HAYCHHIA.
4, 3anumure OTBET.

Xox pabdoThI:

Pemnre TpuroHomMeTpru4eCcKue ypaBHEHHUS:

1) 2eos®sx +ecosxr =1

Pemenue:

OTO ypaBHEHHE C IIOMOILIBIO BBEJACHUS HOBOM IEPEMEHHOW MOYKHO IIPUBECTH K PEILIECHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.

[lycTh rosx = t, TOrAa Hallle ypaBHEHHUE NIPUMET BUJ 2t° + t =1

IIepeneceM | B JIeByIO 4acTh U MOJYyYUM ITOJIHOE KBAJAPATHOE YPABHEHUE

284+ —1=10
D=1-4.2.(-1)=9, D=3
—-1-3
ty =———= —1:
t 4
-14+3 2 1
g =——m—_= -
z 4 4 2
BepHemcs k cTapoii IEpeMEHHOM:
cosx = —1 501051 cosr = %

HOquHHH aBa HpOCTef/'IHII/IX TpI/IFOHOMeTpI/IquKI/IX ypaBHeHI/IH, HepBoe OTHOCHUTCA K YaCTHBIM
Cily4asiM, a BTOpO€ peliaercs mo obieit popmysie. Permum ux.
1Deose =—1

r=w+4+ 2mn. Nel
1

2)cosx = :

r = t+mrcros E+ 2T, NES

T
x=i§+ 2T, NES

OTEeT x =W+ 2mEn, x = ig+ 2mn, nel
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2) 2eosts 4 sine—1=10
Pewrenue:
DTO ypaBHEHHE COJCPKHUT Pa3HOMMEHHBIE (DYHKIIMH, TIO3TOMY Cpa3y BBECTH HOBYIO IIEPEMEHHYIO

HC NOJIYYUTCA.

BOCHOJ’IB?)yeMCH OCHOBHBIM TPUI'OHOMETPHYECKHUM TOXKIACCTBOM W BbIPpA3UM OJHY (bYHKHI/II-O qecpes

JpYTyIo:

costx+ sintx =1

coslx =1 — sinlx

201 —sinfa) 4 sine —1 =10

2—2sinfr4sine —1=10

—Zsinfx+sinr+1=10

2sinfr —sime —1=10

9T10 YpaBHCHHUE C IIOMOIINBKO BBCACHHA HOBOU HepeMeHHOﬁ MOXHO IIPpUBECTH K PCUHICHUIO

IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.

Ilyctp sinx = t, TOr/a Hallle ypaBHEHUE IPUMET BUI; 2t —t —1 =10

D=1-4.2.(-1)=9, D=3

1-13 1
W= =
1+3 4
= T3t
BepHemcs k cTapoi IEpeMEHHOM:
siny =1 40051 it = — 5,

2
HOJIy‘II/IJ'II/I JBa HpOCTGﬁHIPIX TPUTOHOMCTPHUYCCKHUX YPAaBHCHHUA, IMEPBOC OTHOCUTCA K YaCTHBIM

cllydasiM, a BTOpO€ peliaercs o oouieit popmyne. Pemnm ux.

1) sinr =1 ::::;—r+2m~1,nfz
2) sinx = —i. 2= (=1 oresin (—?) + wn, el
"
— il —_
x=(-1)" { - El) tmn nez
™
r= [—1]“”E+1rm. neR

b3 b
OTeeT: x = §+ 2mn, x = [—1]“”‘E+ T, =

3) Sctglx—fBetgr+3=10
DTO ypaBHEHHE C TIOMOIIBIO BBEJICHUS HOBOH TEPEMEHHON MOXHO TPUBECTH K PEIICHUIO

MPOCTEHUIINX TPUTOHOMETPUUECKUX YPABHEHHH.

Ilycth etgx = t, TOTAA Halle ypaBHEHHUE IPUMET BUL: 5t° — 8t + 3 =100
YuuteiBaem O/13 = # mn, ned
St —8t+3=10

D=B4—-4.5.3=4, D=2

g2
ty = T = 0.6;

8+2
© =T S
Bepremcs k cTapoii mepeMeHHOM:
ctgr =1 HIIH ctgx = 0.0,
Pemmm ux.

50



Deotge =1 r=uwrectgl +mnoneEd = L—r+ L PES

2)ctgx =0,6 x = orcetgl 6+ wn, nel

OTBeT! ¥ = L—r+ i, x = ewreckglB 4w, nes
4) cosZx + rosdx — cos3x =10

Pemenue:
Hcnons3ys ¢hopmyssl mpeoOpa3oBaHusl CYMMBl U Pa3HOCTH (PYHKIIMN B TIPOU3BEICHUE, PA3JIONKUM

IMpaBYyIO YaCTb YPABHCHUA HAa MHOXUTCIINU:

2 by 2 —dhy

Cros —rosdr =1

2ros

2eos3x cos{—2x) —cos3x = 00 cosl—2x) = rosZe

2e0s3x rposdy —eos3x =0

rosdxiZeos2x — 1) =10

cos3x = 0 WK Zeos2x — 1 =10

HOJ'Iqu/IJ'II/I ABa HpOCTCﬁHIHX TPUTOHOMETPHYCCKUX YpPaBHCHHUS, IIEPBOC OTHOCHUTCA K YaCTHBIM
cilydasiM, a BTOpoe penraercs mo ooieit popmyse. Permm ux.

Deos3xr =0 2)2eos2x —1 =10

.;II —
3xr = §+ TR, NEX 2eps2r =1

1
T W —
r=—4-nmnesd cos2: 2
6 3 i
2x=i§+2m, eSS
T
x=ig+m, nes

T T T
OT‘BET::L':E-F;?I, :r=i;+m nES

5) ESiﬂzfn—x]+5cns(!Tw—xJ+2 =10

Pewrenne:
CHayasna Hy)KHO IPUMEHUTH POPMYJIbl IPUBENEHUS: sin’lm — x) = sin’x
cos (3; - ) = —sinr
[lonyunm ypaBHeHHUe: 2sin’x — Ssinx 4+ 2 =10
OTO ypaBHEHHE C IIOMOIIBIO BBEJIEHUS HOBON IEPEMEHHOM MOYKHO MPHUBECTH K DPELIECHUIO
IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUH.
Ilyctp sinx = t, TOra Hallle ypaBHEHNUE IPUMET BUJ;: 2¢% — St 4+ 2 =10
D=25-4.2.2=9, D=3
5—13 1

tl_— —Zi

4 2

8
: 3 °
BepHemcs k ctapoii IEpeMEHHON:
sine = % U s = 2,

t2=

1)sine = % x = [(—11"aresin & + mn, nes 2)sinx = 2 YpaBHEHHE HE UMEET PEIIeHU, T.K. 2 = 1
r= (-1 E +

OtBet: x = (—1)"=+mn
®opMa npeacTaBIeHHs Pe3yJIbTATA: BHIIOIHEHHOE 3aJaHHE

Kpurepun onenkmn:

51



Ouenka "oTJMYHO'" CTaBUTCSA, €clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCIEAOBATEIPHOCTH JEHCTBUI; B OTBETE€ MPABUIBLHO W aKKypaTHO BBIMOJTHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "'Xopomo' cTaBUTCs, €CITU BBITIOJHEHBI TPEOOBAHMSI K OIIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €Clid pabOTa BBIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIBHBIE PE3YNbTaThl U BBIBOJBI; B XO7E
MPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PaOOTHI HE MO3BOJISET CIENIATh MPABIIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHUsl 1 HEPaBEHCTBA
IIpakTnueckas padora Ne 25
«Tpuronomerpuyeckue ypaBpHeHHs»
Heanb padorbl: HayuuThbcs pemiatb O4HOPOIHBIE TPUTOHOMETPUUECKHUE YPABHEHUS.

Boinosinus padorty, Bel Oynere:

YMETh:

- pfliaTth panuOHAJIBHBIC, IMOKAa3aTCIIbHEBIC, J'IOI“apI/ICpMI/ILIGCKI/Ie, TPUTOHOMCTPUUICCKHUEC YpPaBHCHMH,
CBOJAIIUECS K JIMHEWHBIM U KBaIPaTHBIM, a TAK)Ke aHAIIOTMYHBIE HEPABEHCTBA U CUCTEMBIL;

- HAaXOAUTh 3HAYCHHUA TPUTOHOMCETPUUCCKHUX BI)Ipa)KCHI/If/'I Ha OCHOBC OIIPCACIICHUS, UCIIOJIb3Ys MPU
HEOOXOIMMOCTH WHCTPYMEHTAJbHBIE CPEJICTBA; IMOJB30BAThCA NPUONMIKEHHOM OIICHKOM MpH
MPAaKTUYECKUX pacyeTax;

~ BBIIIOJIHATH TPeoOpa3oBaHUsl BBIPAKEHUH, MPUMEHSsS (OPMYIIbI, CBS3aHHBIE CO CBOMCTBAMH
TPUTOHOMETPUUECKUX (QYHKIIMH.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIE 3a1aHNS, CIPABOYHBIE MaTePUAIIbl, KOHCIIEKTHI JICKIIUH.

3ananue:

Pemmte TPUTOHOMCTPHUYCCKNEC YPABHCHHA:
1) sin’x — Ssing - cosx +4eostx =10

2) Tsinlx —dsindx + costy = 00

2

3) fisin?x — Asing - cosy —eostr =1

4) Seastx + 3sinr - cosx + 2sin’x = 2

ITopsinok BbINOJHEHHS PadOThI:
1.YcranoBure, ABISIETCS JIN YPABHEHUE OJTHOPOIHBIM.

O0HOpPOOHBIMU MPUOHOMEMPUYECKUMU YPAGHEHUAMU HA3bIBAIOMCS YPABHEHUS BUOA.:
asine 4+ brosx =10

asin’r + beos?x + csine - cosx =0

2. Ecnu ypaBHEHUE SIBISI€TCS OJJTHOPOJIHBIM YpaBHEHHEM MEPBOTO MOPSIIKA, TO pa3/ieiuTe 00e yacTu
ypaBHEHUS HA cosx * 0 uwma sinr £ 0

3. Ecnu ypaBHeHUe SBISETCS OJHOPOIHBIM YPaBHEHHEM BTOPOIO MOPSJIKA, TO pa3JiesuTe 00e YacTu
YPaBHEHUS Ha cosx # 0 uma sinfx # 0.

4. Beenure HOBYIO IEPEMEHHYIO U PELINTE YPABHEHHE OTHOCUTEIBHO ATOM IIEPEMEHHOM.

5. BepHuTech Kk cTapoil NEPEMEHHON U peIUTe MOTYyYUBIIAECS TPOCTEUIINE TPUTOHOMETPUYECKHE
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ypaBHEHUS.
6. 3anuImTe OTBET.

Xon padoThr:

PemmTe TpuronoMeTpruueCcKue ypaBHEHUS !

1) Zsin®x — Ssine - cosx + Jeostxr =10

Pemenue:

YpaBHEHHE SBISIETCS OJHOPOJHBIM TPUTOHOMETPUYCCKUM YPaBHEHHEM BTOPOTO MOpsiaKa. UTOOBI

€ro peluTh, pa3aeiauM 00e YacTH Ha ros’x # 0.
2zin®x  Szingy - cosy

— I=1
cos?x cosix +
3HaeM, 4To % = tgx. 2tglx —Stgr+3=10

BBenem HoByto niepemennyto. IlycTsb tgx = £, TOrJa Hallle ypaBHEHUE IPUMET BU: 2¢2 — St + 3 =10
VYuaureiBaem O/13: x = ;—r+ N, NEE.

2P —5t+3=10

D=25-4.2.3=1+D=1

BepHemcs k crapoil mepeMeHHOM:
tgr =1 wmm tgr =15

1) tgx =1 x = oretgl +mn, nel r= L—r+ TN, NES
2)tgx =15 x = orotgl,S+ wn neld

"
OTBeT: 2 = E+ T, x =orotgl 54+ mn, e

2) dsinx — Isindx 4+ 2eostxr =10

Chauazna nmpeoOpa3yeM apryMeHT , HCII0JIb3ysl (OpPMYJIbI JBOMHOTO apryMeHTa: sindx = 2sirlx - cosx,
dsin ® o — fsine - cosx + 2eostc = 0

VYpaBHeHHE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUYECKHUM ypaBHEHHUEM BTOPOro mnopsjika. UToOsl

€ro pelInTb, pa3fenuM o0e 4acTu Ha sinx # 0.
4rin’y  fsine cosy  Zeostx

_ + =
sindx sindx sinfx
[yt g
3HaeM, 94To o ctgx 4 — Grtgr + 25‘{'52::: =1

Brenem HoByIO nepemennyto. IlycTh etgx =t, TOrAa Hallle ypaBHEHUE IPUMET BUI; 2t° — 6t + 4 =1
YuuteiBaem O/13: x £ w0, nek.

2P —6t+4=10

D=36-4-24=4D=2

E—2
ty=—=
L=y
B+2
g =—— =
2T 4

BepHemcs k cTapoli IepeMEHHOM:
ctgxr =1 wum ctgr =2

Detgx =1 x = wrectgl +wn, nel xr= E+ T, MES
2)etgx =2 ¥ = eretg? + mn, nesd

3
OTBeT: =E+m x = mrotgd 4w, e
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3) 2sinlx 4 Ssing - cosx + cosiyx =4

Pemenue:

VpaBHeHHME TOKAa HE SBISETCS OJHOPOAHBIM, T.K. B NMPaBOM YaCTH €ro0 BMECTO HYJS CTOUT 4.
[lepeneceM 4 B IpaByIO YacCTh ¥ IIPUMEHMM OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO:

25im x4 Sringe  cosx + costx — dieosty + sinx) =0
25in x4 Sringe  cosx + postx — deostr — dsintr =10

—Z2zintx 4 Ssinr - posx — Jepsix =10
VYpaBHeHUE Tenepp SBISETCS OJHOPOJHBIM TPUTOHOMETPUYECKUM YPABHEHUEM BTOPOTO MOPSIKA.
UToObl €ro pemuThb, pa3faeauM o0e YacTu Ha rostx # 0.
- .
ey e gy
—2tglx+ Stgr —3 =10
2tglx —Stgr +3 =0
BBeneMm HoByto nepemenHyto. Ilycte tgx =t, TOra Halle ypaBHEHHUE IPUMET BUJL: 2t* — 5t + 3 =10
VYuursiBaem O/13: = = ;—r+ wn, nel.

2P —5t+3=10
D=25-4.2.3=1,+D=1

5—-1

ti_ 4 -

tE =E=1,5
&

Bepuemcs k cTapoii mepeMeHHOM:
tgr =1 mm tgx =10

1tgz =1 x = oretgl + w0, nel x= L—r+ i, nek
2)tgx =15 x = oretgl.5 + mn, nel

T
OTEET: X = E+ T, x =oarckgl, 5+ wn, e

4 5co5° x 4+  3sinr - cosx 4+ Gsin’x = 5
YpaBHeHI/Ie INOKa HEC ABJIAICTCA OAHOPOAHBIM, T.K. B HpaBOﬁ 4aCTu €ro BMCECTO HYJII CTOUT 5.
[Tepenecem 5 B mpaByro 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO:

Scosx + 3sing - cosx + 6sinly — Seoslx — Ssinfx =0
Asing ense + sinfr =0

BriHeceM 0OLIMIT MHOKHUTEND 32 CKOOKH: sirux [+ 3cosx + sinx ) =00

sine =00 mma ~ 3cosx + sine = 0
1) sine =0, x=mnned
2) ~Bensy + sine =0

YpaBHeHI/Ie ABIISACTCA OHHOPOHHBIM TpI/IrOHOMeTpI/I‘{eCKI/IM ypaBHeHI/IeM HepBOTO HOp;I[[Ka. qTO6BI
€ro PEelINTh, Pa3feluM 00€ YacTh Ha rosx #10,
Beosr  sin

+ =
cosx cosx

w.-"§+tg:r:=lil
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tgr = —\@
x = mrotg (—w@:l + o, ned

xr = —eretgy 3 + w0, nel
T
r= —§+ T, NES
T
OTEET: x = ®H, xr= —§+m*1, MES

CDopMa IPEeaACTABJICHUA Pe3yJibTaTa: BBIIIOJIHCHHOC 3a/1aHHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCSA, €Cclii paboTa BBHINOJHEHAa B IMOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOI TOCIIEOBATEILHOCTH JCWCTBUI; B OTBETE€ MPABMWJIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ouenka "'Xopomo'" cTaBUTCS, €CIIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIMYHO", HO JOMYIIEHBI
2-3 Henoyera.

Ouenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET IMOJYYUTH MPABWIbHBIE PE3YNIbTaThl U BBIBOJBI; B XOE
MIPOBEICHUS pa0OTHI OBUTH JOIMYIIEHBI OIIHOKH.

OueHka ""Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CJIM PadOTa BBIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJITHCHHOM YacTH paOOThI HE MTO3BOJISIET CENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.1. IIponszBogHasi pyHKIIMHM U ee MPUMEHEHHE

IIpakTHyeckas pabora Ne 26

«HucaoBas nmocjaea10BaTeJIbHOCTD, CnocoobI ce 3agaHus, BbIYUCJ/ICHUC YJICHOB
nmocjaeaA0BaTe/JIbHOCTH. Hpenen nocjaenoBareabHocT. Haxoxnenune npeaejioB q)yHKIII/[I/[»

ean padoTbi:
1. HayuuThcsl BEIYUCTATH NpeAensl QYHKIUU.

v Ik
2.Hayuutbcs n30aBasiThCS OT HEONPEAEICHHOCTEN (EJ HIH (—)

3.Hay‘lI/ITBC$I peuaTth 3aJa4n CBA3aHHBIC C YHCJI0BOM MOCIEI0BAaTEIbHOCTBIO.

Boinmosinus padorty, Bel Oynere:

yMeThb:
1. Bbruucnate npenenst pyHKIUH.
o I ca
2. N36aBnaTecs OT HEONpeAEICHHOCTEN (EJ HIH (—)
3. PemaTs 3agaun CBS3aHHBIE C YHCIIOBOH ITOCIIEIOBATEILHOCTHIO.

MarepuanbHoe obecnieyenue: MHIuBUIyaIbHBIE 3aJaHUsA, CIIPABOYHBIE MaTEpPHUasbl, KOHCIIEKTHI
JIEKIINN.

3ananmne.

1) Pemmts 3aa4n Ha YUCIOBYIO MTOCIIEI0BATEIHLHOCTD.
2) Beraucnuth npeaens! QyHKIui
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3amanue 1 3amanue 2
1. HaiiT BOCEMOM 4JICH ITOCIICIOBATCIBHOCTH,
L2 3 =, , x°—2x-1
PLEE L LR 6.11mx_3! T er_17
2. Haiitu HOMEDp unciia 3 B MOCIEI0BATEIIbHOCTH:
n+1 ) xe—1
G’ﬂ = ?'12 7 hm.r—ll 249
3. Beruucnurs:
Il—i:lrzlzl:axz - EI + 5] 8']'im.1’—32 = 2+5:;._4
STE 4L
4 im ——
. Y= 2
L—2x 9lim AT 4L
Aeay iy
, x° —16 , wrELi-?
5.11111:_,4? 10.1irm,..q -1

IMopsiiok BbINOJIHEHHS PA0OTHI:

BHuMarenbHO 03HAKOMBTECH C YCIOBHUEM 3aJaHUS.

[Tonb3ysce CBOMMHU IIKOJBbHBIMU 3HAaHUSAMU (B CiIy4ae 3aTpyAHEHUS BOCIOJIb3YHTECh
CIPaBOYHBIMU MaTE€pUAIaMU ), BHIIIOJIHUTE 3aJJaHHE

Xox pabdoThI:

3amanue Nel
o 2Zn-1
1. JIeBATHIN YICH MOCIIEAOBATEIbHOCTH € = ( ng”) paseH ?
2:9-1 17 17 17
93 +3 VT332 24/183 2+183
2. Howmep uncna 6, sastomnierocs 4ieHoM Nociaea0BaTelbHOCTH 6, = n — Sn  paBeH?
fi=n 5n
n? - Sne6=0]
ﬂ1=6
f13=-1 —TIOCTOPOHHHI1 KOPEHb T.K. HOMEP HE MOXKET OBITH OTPHUIIATEIILHBIM YUCIIOM.
Ortsert: N=6.
3amanue No2
Haiinure mpeaens! npenBapuTeaIbHO N30aBUBIIMCH OT HEOTIPEIETICHHOCTH (EJ
. wiog gy o, Ge-di(pedd L owew _L,o1@ o, A,
1 limg s wiogw (D.] _}{E;E' wle-gi LIE;% ' ];'{IE:E e :!.{1_131312 =2
. wea—s BN L GeeE(e-n 5 5 _
2. lim,,, = (DJ —Llﬂ—(x_ﬂ = %{1_13111[7{+ 5) = Ll_rkrilf;l + 91 = 1}{%[6] =6
. e xydxy= —4 {x1=—5
i 4dr—-5=10 {I1+Ig=—5 == cy=1
I detxr—g-x (_[:-) _ [E+x 2] [Erz+lo-x) -1 fErml—pz—a? o C+x—2+¥ _
W=, = \p/ = Lm 2 arEriar) T ilVarRedaom) | rhprlaeredioE)

2x 2 2 2 1 1
lim————=lim——=lim——=lim—=lim— = —;
3 Foabx(ETFr iR =X ¥ SDVEFE+YE-T  FaDvVEHOHYE-0  ¥obIVE ¥abYE AT

Brrunciaurs npeaciibl UMCIOIUE HCOIPCACICHHOCTD (EJ
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2% 2x? Ex 4 4

2.1
4. lim A r2aftlxed _ femy lipn i xitaE bt lir L+D+D+E
' HHER B naT il head | gegentrt 3xE Zx o4 T o g D B T T A dD4D x4 4
xE T Thatss x xf a3
EJ
233 22 » 2.1
5. lim R L (m) = lim 2 e T lim A litn T4E4E (D —too
. —=l=]= == - = =l=-|=
Y—iea ¥ 4d ea, X¥—ica %_'_ig X¥—ica ;+.'r_3 Y—ica [D+D
X x

(0 B 3HaMeHaTesIe IPUHUMAEM 32 OECKOHEUHO MaJTy0 BEIMYUHY.)
®opma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJNIOICHUEM
HE0OXOIMMOM TOCIEA0BATEIILHOCTH JCHCTBHI; B OTBETE€ MPAaBUIBLHO U AKKypaTHO BBINOJIHEHBI BCE

3aI11MCHu U BBIYHCIICHUA.

Ouenka '"Xxopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIYIICHBI

2-3 Henouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPaBUJIBHBIE PE3yJIbTaThl M BBIBOJBI; B XOJIE

MPOBeICHUS pabOThI ObUIH JOMYIIEHBI OIIHMOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJIHEHA HE TTOJIHOCTHIO MM 00BEM

BBIITOJIHEHHOM YacTH pa60TBI HEC IMO3BOJIACT CACJIATh ITPABUJIbHBIX BBIBOIOB.

Tema 3.1. IlpouzBogHasi pyHKIMHU U ee IPUMEHEHH e

IpakTnyeckas padora Ne 27
«Haxoxk1eHue Npou3BOHBIX MO ONpeaeeHHI0»

Heas padorbl: OtpaboraTh oOmpeeleHHe MPOU3BOAHOM (QYHKIMH.
muddeperurpoBanus . HayuyuTbcss HaX0AUTh TPOU3BOJHYIO B 3a/1aHHOM TOUKE.

Boinoainus padorty, Bel Oynere:
YMeTh:
- HaxoJUTh MPOU3BOIHBIE dJIEMEHTAPHBIX (YHKIIHIL;

MaTepI/laﬂbHOQ odecneyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIe 3aZlaHus, CIIPaBOYHBIC MAaTCPpUAJIbl, KOHCIICKTBI JICKITUH.

3aganmue:
1. Haiimure " = (0}, ecm v = »* —x
2. Haiigure ¥ = (2}, ecm v = _i

3. Halimure ¥ = (5).ecm v = vx— 1

Ilopsinok BbINOJIHEHHS PadOTHI:

[TpumensaTh mpaBuia

Brruunciienue npon3BoaHON GyHKIMY ¥ = (%) MPOU3BOIAUTCS 1O OOIIEMY TPABUITY

g depeHIMPOBaHUS:

1) IpunaBas apryMeHTy X IpUpaleHue Ax 1 MOJCTABISS B BhIpaKeHHE (QYHKIIUH BMECTO
apryMeHTa X HapalleHHOE 3HaYeHHue X + Ax, HaX0/IUM HapallleHHOe 3HaueHne QyHKIMU: ¥+ Ay = f(x + 4x)
2) BrrunTas u3 HapanieHHOTO 3HaYeHNe PyHKINHU €€ IepBOHaYAIbHOE 3HAYCHUE HAXOIUM

npupatienie QyHKuuu:
Ay = fix + Ax) — {(x)
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3) Hdemum npupanienue GyHKIUH Ay HA MPUPALICHUE apryMEHTa £%; T.€. COCTAaBJIsIeM OTHOIICHHE
Ay flerldd -0

oy Ax
4) HaxoauM mpejielt 3TOro OTHOICHHS Py Ax — 0, T. &.
CoAy o flx 4 Ax) — (%)
limm — = lim ————
Ap—pAx Axab Ax

DTOT mpeien u eCTh MPOU3BOAHAS OT QYHKINH ¥ = f{x)

Xox padoThI:

1. Haiitu: v'(x), ecms v = 2x® — 3x

Haxoaum npoun3BoaHyto 1o 001emMy mpaBuiLy:

1) v+ Ay =2+ ax)? — x4+ Ax) = 2% 4 4wz 4 2(Ax)° — 3x — 3Ax

2) v+ Ay —v = 2xt 4 dwix + 2(0x)° — 3x — 3Ax — 2xP 4 3x = dwdx 4+ 2(4x)° — A

Ay _ dwlie+2oun -0 dugae+2ig-1) _
3) T i - dx =dx+24% -3

4) limy, p{dx + 24x —3) =4 — 3

Haiiném 3HaueHue mpou3BOAHON NIpH & = 3.
(3 =4.3-3=10

2. Haiity y'(4), ecmz yx

1) v+ 4y =yl +ax

2) Ay = Vr 4 Ax —x

dy vl
3) am i
i iy _ SRR _ Wi e . g 4y _
Mae g, = e ™ = U P ety - lmﬂ'“_mﬂ.x(u'mﬁmv'ﬁj - lnl"l“_mﬂ..x(v'HExﬂ'ﬁj -
; L -
4) W0 i — 20w
o o . 11
Haiinem 3HaueHue POU3BOIHON B TOUKE ¥ = ¢, ¥ () = il

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIIOJIHEHA B TMOTHOM O0BEME C COONIOeHHEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBINIOJTHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIU BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO MO3BOJISIET TMOJYYUTh MPABHIIBHBIE PE3YNbTaThl U BHIBOJBI; B XOE
MpoBeACHUS PaOOTHI OBUTH TOTYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIHM padOTa BBHIMOJIHEHA HE MOJHOCTHIO MM 00BEM
BBITIOJTHCHHOM YacTH pabOThI HE TTO3BOJISICT CAENIATh MPABIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBogHast pyHKUMHU U ee IPUMEHEHHE
IpakTuyeckas padora Ne 28

«IIpaBuia u ¢popmyJsl 1upPpepeHINPOBAHNSA, TAOTHUIA IPOU3BOJIHBIX 3JIEMEHTAPHbIX
pyHxumin»

Leas padorbl: HayunTbces BEIYUCIATH MPOU3BOAHBIE SIEMEHTAPHBIX (DYHKITHIA
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Beinosinus pabdory, Bl Oynere:
yMeThb:
BbraucnsTh IpOU3BOIHBIC JIEMEHTAPHBIX (DYHKIIUH.

MarepuanbHoe obecnieuenue: VHauBuIyaibHbIe 3aJaHuUs, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JIEKIIUH.

3aganue.

1) Haiitu mnpousBognple (YHKIMIA HCIONB3Ysl MpaBUja BBYUCICHUS U TaOIHILy
IIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKLUH.

2) BBIUMCIUTH POU3BOIHYIO (GYHKIIH B TOUKE.

3aganue 1 3amanue 2

1) =Txt a4 +5:2.2, | 6) ftI=0,5t+0, 643405048, £(1)-7

2) =5 %E+%; 7) il )=ctgx-tax; f Cf) 2
3) =3ctgeti -3 8) )=z 43¢5, £(0)-2
4) =+ 2x-1 ), 9) fx)=cosy (1 +sine) . G) -7

¥ L

5) i 10) flx) 1 £{13-7

HOpﬂIlOK BbIITOJTHCHU A paGOTbI:
1. BHUMaTeabHO O0O3HAKOMBTECH C YCJIOBUEM 3aaHUA.
2. HOJII)SyHCI) KOHCIICKTOM JIGKIII/Iﬁ " CIIpaBOYHBIMH MaTCprajiaMu, BBIIIOJIHUTC 3a1aHUC.

Xoa padoThI:
3ananune Nel
Haiitu  npousBognble  (QyHKUMH  WCIONB3yd  MpaBuia  BBIYMCIEHHS U Ta0nuiy
MIPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKINH
Tabnuna Npon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIMH.

(x") =nx"" | (e¥) =€ (@*) =a*Ina | (cosx)'=-sinx
(sinx)" = cos x 1 , 1
J— ’: tX =
(Inx) . (tgx) 0% X (tgx) cos? X
£ =0c—consty | & =1 =
uxv) =u=+V
, 1 Vv r_ ,V V'
(\/;) :2 (u ’) u'v+u
X [uj _uv+u
=
, 1 v v
(log, x)"=
xIna

1 y=6x"-8x"+2x*—-4

y' = (6x" —8x> +2x% —4)' = 24x% — 24x* + 4x;
2 ¥Y=0Xx-4)*(x+2)
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u=5x—-4; u' =5
V' =(B5x-4)(x+2)' =v=x+2;, v =1 |=
(u*v) =u'v+uv’
=5(x+2)+1(5x—4) =5x+10+5x-4=10x+6
X+1

5
y,:(x_”] o wimg | b2X20D _ 2-2x-2
> (2x) ax

_-2_ 1.
4x? 2x2"
3amanmeNe2

Bbraucinte mpon3BoHYIO QYHKIIMU B TOUKE.
y=3x>-8x"*+9x* -4
Yy (-1)=3 -1 -8 (-1)*+9(-1)" -4 =—3 -8+ 9—4 = 6.

1. y =5sin X oS X
yf
(;—r) = 5{(sinr)"  cosx + sinr(eosx) ) = S(eos?x — sin®x) = S{eos2x) = S(cos2 ;—r] = = Sroswr =5
(—1) = -5

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun ounenku:
Ouenka "oTiau4HO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COOJNIOIEHUEM

HEe0OXOIMMOM TOCIEeN0BaTEIbHOCTH JEHCTBUI; B OTBETE MPABUIBHO W AKKYpaTHO BBIIOJHEHBI BCE

3aIlUCH U BBIYUCIICHHUS.
Ounenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBaHMS K OLIEHKE "OTIMYHO", HO JTOMYLICHBI

2-3 HenoueTa.
Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM

BBIIIOJIHEHHON YacCTH TAKOB, YTO IIO3BOJIACT MOJYYWUTH MNPAaBUIIBHBIC PE3YJIbTATbl U BBIBOJBI; B XOIC

MpoBeACHUS PAOOTHI OBUIH TOMYIIEHBI OTUOKH.
Ouenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BBIIOIHEHA HE MOJHOCTBIO WM 00BEM

BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CENaTh PABUIIbHBIX BBIBOJIOB.
Tema 3.1. IlpouszBogHast pyHKIMHM U ee IPUMEHEHHE

IIpakTHyeckas padora Ne 29

«IIpou3BoaHbIE CJOKHBIX QYHKIMID)
Leas padorbl: HayuuTbes BEIYUCIATH MPOU3BOAHBIE CIOKHBIX (DYHKIIMN

Boinosinus padorty, Bel Oynere:
YMeETh:
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Bbruncnste mpou3BOAHBIE CIOKHBIX (QYHKIUH.

MarepuanbHoe obecniedenue: VHIUBUAyaIbHBIE 3aJlaHUS, CIIPABOYHBIE MaTepHUailbl, KOHCIEKTHI
JIEKLIMN.

3ananmue.

3apanue 1: Halitu npowusBoaHble (YHKIHMA HCIOAB3YS TpaBWia BBIYMCICHUS W TaOJIUILY
MIPOM3BOIHBIX CIIOKHBIX (D)YHKITUH.

3apanue 2: BrauciauTh Npou3BOAHYIO (DYHKITUU B TOUKE.

SamanueNel 3aganueNe?2

1)y = (mx* +4)° 2)y =m*cos(px‘ —m). y(1=2

3)y =(e™" +kx) Ay =kigmx®); - yr(-1)=2

5y =12 px™ —mx 6)y = ctg (px* —mx) L Y(2)=?

7)Yy = In(x* + px™) 8)y=\/W; y'(-2)=?

9)y =log, (mx+Kk) 10)y:(epx+k)*m_
y(3)-? |

11)y = p*sin(kx+m) 12)y = % ; y'(-3)=?

I'me p —uucio OyKB B UMEHHU; M — YMCIO OYKB B paMHIIMH;, K — YHCIIO OYKB OTYECTBA.

Ilopsinok BbINOJHEHHS padOThI:
1. BHUMaTeNbHO O3HAKOMBTECH C YCIOBUEM 3aJlaHMUs.
2. Tloap3ysch KOHCIIEKTOM JICKIHIA U CIIPAaBOYHBIMHU MaTepUalaMH, BEITIOJHUTE 3a/IaHUE.

Xoa paGoTsI:
3amaaue Ne 1

Halitu npousBoaHble (QYHKIMHI HCIONB3YS IpaBUJa BBIUUCICHUS WU TaOMUIly HPOU3BOIHBIX
CIIO’KHBIX (DYHKLUH

«[IpaBuia BeruMcaeHUs ¥ TaOIMILY IPOM3BOIHBIX CIOKHBIX ()YHKIIUI

"y =nu"u’ (sinu)" =cosuu’
(e") =e'u’ (cosu) =—sinu-u’
uyr _ qu i 1 U’
(@) =a"lnau (tgu) = ——u'=—%
COS“ X COS“ U
1 ! 1 u’
(Inu)’=—u’=u— (ctgu)' =——=—u'=——
u u sin“ u In“u
1 ! !
(log, u) = ———u' = — Wy ==Y
ulna ulna

1 y = (Bx® —4x%)°;

' =((3x —4x)5) = 50322 —4e)* (3 — 4] =
=503x% — ) (fr —4) = (30x — 200 (32" — 4%,
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o Y =sin(3x—x?)

' (ainf3r — 2?0 = coz(3xr —x®) - (Bxr — 2% =(3 - 220 coz(3r — 22

3 Y =6In5x

y' = (101N 2x)' =10(In 2%)’ =10 . (2x) = 22 _ 10,
2X 2X X
3aganue Ne 2
Bbrauciuth npou3BoAHYI0 (GYHKIUU B TOUKE.

1. v =(xri+ 6y, i3 =?
v = (fxt =) =

x

7'(3) =

1 x
—-I2+E|r= =
x4+ 6 ¢ ) xP 46 Jxi4nA

3

+6  WETE I

3

(I)opMa NMpeacTaBJacHUA pe3dyjbTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HO" cTaBUTCS, eciu paboTa BBINOJIHEHA B TIOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIMMOM TOCNEA0BAaTENIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINIOJIHEHBI BCE

3aI1uCHu U BBIYHCIICHUA.

Ouenka "Xopouo' cTaBUTCS, €CIU BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIIEHbI

2-3 Henouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS paOOThHI ObUTH JOMYILEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM pabOTa BHIMOJHEHA HE TTOJHOCTHIO U 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISET CACNIATh MPABHILHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckas padora Ne 30

«['eomeTpryecKue NPUI0KEHHUS IPOU3BOIHOI)

Henp padorbi: HayuuTbCsi COCTaBISATH YpPaBHEHHME KacaTeNbHONM K JAHHOM KPHUBOW B TOYKE
KacaHUs; HaXOUTh YIJI0BOM KO3 (ULIMEHT KacaTeIbHOM, TPOBEAEHHBINA K KPUBOM.

Boinoainus padorty, Bel Oynere:

yMeTh:

- HaxoJUTh MPOU3BOAHbBIE JIEMEHTAPHBIX (YHKIUI;

~ HCHOJb30BaTh MPOU3BOJHYIO JJIsl U3YUECHHUSI CBOUCTB (DYHKLUH U MTOCTPOEHUS rPpauKOB;

- TMPUMEHSATh TPOU3BOJHYIO JJIsl HPOBEACHHUS MPHUOIMKEHHBIX BBIYMCIICHUH, pelaTh 3ajadu
MPUKIIQJHOTO XapakTepa Ha HaX0XKIeHHE HauOOJIbIIEro 1 HAaUMEHBIIETO 3HAYEeHUSI.

MarepunanbHoe obecnedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI HGKHHﬁ.

3aganue:

1. Haiinute yrioBod Ko3(pUIMEHT KacaTelbHOW, MPOBEIEHHON K mapaboie

TOYKE & = —2

j?=—I2+IB

2. HaiinuTe yron HaKJIOHEHA K OCH KacaTelbHOU, MPOBEICHHOM K KPUBOH ¥ = x? B TOUKe xy = —2
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3. CocraBbTe ypaBHEHHE KacaTeIbHOM K KPpUBOH ¥ = zin3x B TOUKE (E DJ.

Ilopsinok BbINOJIHEHHS Pa0OTHI:

1. 3HaueHne NPOM3BOAHON (YHKIMH ¥ = fix) TPH x =z, PaBHO YIJIOBOMY KOI(PQHUIHECHTY
KacaTeJIbHOW, MPOBEACHHOW K KpPUBOM ¥ = f(x) B &€ Touke ¢ abOcmumccoil xp , T.€.
k= yilag) = fflag) = tan
[JI€ H-YTOJl MEXKy KacaTeIbHOM K KPUBOM B TOUKE My (i3] M MOJIOKUTEIbHBIM HaIPABJIECHUEM OCH [, .

2. YpaBHCHHE KacaTeabHON K KPUBOH ¥ = f{x) B TOUKE HUMEET BUIy — v, = f Lrp)(x — xp).

3. HampaBnenue KpuBO# B KaXI0M TOUYKE ONpEeNseTcs HANpaBiICHUE KacaTeIbHON K HEeH B 3TOU
TOYKE, MOITOMY JJIsl HAXOXKIAEHMS yIja HAaKJIOHHOW KPUBOW B JaHHOM TOYKE HAJO BBIYMCIUTH YIOJ
MEXy KacaTeJIbHOU, IPOBEACHHON B 3TOM TOUYKE, U OCBIO .

Xox padoThI:
1. Haiitn yros HakioHa Kk ocu ¢, KacaTelbHOHN IPOBEIACHHOM K KPUBOM ¥ = sinx B TOYKE
£y ="
-HaliJileM IPOU3BOIHYIO (DYHKIMIO ¥ = sinx 3 = cosx

o o 1 1
-Haii/leM 3HaYeHHue TIPOU3BOIHON B TOUKE =E ¥ (:—r) = casf =-

o o 1
-TaHI'CHC yTI'JIa HAKJIOHA KaCaTCJIIbHOU B JaHHOH TOYKEC PABCH k=tp , OTKyIa ®== ot th £ 26,6°

2. [Ton xakumu yriaamu napabona y = x? + x IepeceKkaer och Gy ?
-Haiinem Touku nepecedenus mapadbobl C OChIO £, PELINB CUCTEMY
=x'4x —1:0

{y y=0 "7 {[(n; n]]

-ITapabona mepecekaer och @, B Toukax AUl 0J;@(0;0) . Haiiném yrioBbie KO3 GHIUEHTHI
KacaTelbHbIX K M1apadoJie B 3TUX TOUKaxX

y=ltd =+ Lk =2-D+1=-1.k0d=2-0+1=1

- BBIUMCIWIN YIJIBI % # ; , oOpa3yeMble KacaTelbHBIMH B TOYKaX IMepecedeHus: mapadoibl ¢
OCBIO (: tg o, = —1, 06, = 1357 tg o= 1, 00,= 45°

3. CocraBbTe ypaBHEHHE KacaTelbHON K KpUBOH ¥ = 3x? — x B TOUke xp = —1

-HaAEM NPOU3BOJHYIO KDUBOM B TOUKE

y=0Bx'—xr=6xr—1;y-1) =6(-1)-1=-7

-HaliJ1IeM KOOpANHATY TOUKU KacaHUs:

yi—13 =301} — (-1} =4 M(-1;4)

-I0CTaBUM B (GOPMYJly YpaBHEHHS KacaTelbHOI:

v—4==—Tlx+1)

yv—d=—Tr -7

Tx 4+ v+ 3 = 0 — ppasucHue Kacamenonot

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHUE

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TOCIEAOBATEIHPHOCTH JEHCTBUI; B OTBETE€ MPABUIBLHO W aKKypaTHO BBHITIOJHEHBI BCE
3aIMCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouio' cTaBUTCs, €CIM BBHITIOTHEHBI TPEOOBAHMS K OLIEHKE "OTIHYHO", HO JIOMYIICHBI
2-3 Heyovera.

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BHIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBINIOJIHEHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh NpaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBHO'" CTaBUTCS, €CIIH pabOTa BBHIOJIHEHA HE MOJHOCTHIO UIH 00BEM
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BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISET CAENIaTh MPABUIBHBIX BHIBOJIOB.
Tema 3.1. IIpousBoaHasi QyHKIMU U ee IPUMEHEHUE
IIpakTnyeckas padora Ne 31
«O0mas cxema ucciaea0BaHus QyHKIIUID)
Heanb padorbi: HayuuThcs uccnenoBath GyHKIUU C TOMOILBIO POU3BOIHOM U CTPOUTH TpapuKy.

Bbinosinus padory, Bel Oyaere:

yMeThb:

-OIpeAeNATh IPOMEXYTKH MOHOTOHHOCTU (DYHKLIUH C TOMOILBIO IPOU3BOIHOM;
- HaXOUTh KCTPEMYMBI (PYHKIIUY;

-[IPOBOJAUTH MCCIIEI0OBaHNE (PYHKLIUU 110 001l cxeme;

-CTpOUTH rpaduku QyHKIHN, HCIIONB3YSI TPOBEACHHOE UCCIICIOBAHHE.

MartepuanbHoe obecnieueHue: VHIUBUya bHBIC 3a/aHUS, TAOJIHIA TIPOU3BOJHBIX, KOHCIICKTHI
JICKIINN.

3aganue:
HccnenoBaTh PyHKIUIO M TOCTPOUTH €€ rpaduk:
1) flad = 2" =124,

2) flad ==

7-x2"

Kparkue Teopernyeckue CBeJeHHA:

Anroput™ uccienoBaHusi yHKIIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI:

1) HaiiTu npou3BoAHYIO (QYHKIUH.

2) HaiiTu KpUTHYECKHE TOUKH.

3) OTMETUTh KPUTUYECKME TOYKM HA YUCIOBOM NPSAMOM M ONPENENINTh 3HAaK IPOMU3BOJHOM Ha
Ka)kJIOM UHTEPBAJIE.

4) 3anucaTbh UHTEPBAJIbI, HA KOTOPBIX (PYHKIMS Bo3pacTaeT f () = 0 u yObIBaeT f [x) = 0.

5) Beimucarh TOUKHM 3KCTpEMyMa U BBIYMCINUTD 3HAUYEHUS QYHKIIMH B HUX.

Anroput™m uccnenoBaHus QyHKIMH Ha BBITYKJIOCTh U TOUKU Iepernoa:

1) Haiitu BTOpYIO NPOU3BOJHYIO.

2) Haiiti TOYKH, B KOTOPBIX BTOpast IPOM3BO/IHAS PaBHA HYIIIO WM HE CYLIECTBYET.

3) OTMETUTh ATH TOYKM HA YHUCIOBOM NpPSIMOM W ONpPENENUTh 3HAK BTOPOW NPOM3BOJHON Ha
Ka)KJIOM UHTEPBAJIE.

4) Ecmu f"(x) =0, To rpaduk BeIMyKIbIH BHU3. Ecu " () = 0, To rpaduK BBITYKIBINA BBEPX.

5) Beruucnuth 3HaueHUs (PYHKIIMM B TOUKaX neperuoa.

ACUMITOTBHI MOT'YT OBITh BEPTUKAIbHBIMH, TOPU30HTAILHBIMUA U HAKJIOHHBIMH.

Ecmu limy,,, f(x) =, TO mpsiMasiz = & SIBISETCS BEPTUKAIBLHOM aCUMITOTOM.

VYpaBHEHHE HAKJIOHHON aCUMIITOTHI Oy/IeM UCKaTh B BUJE ¥ = kx + &

ITopsinok BbINOJHEHHS PadOTHI:

1. 3anumuTe QYHKIHIO.

2. Hcnonb3ys oburyro cxemy, uccienyinTe GyHKIHo.

3. Ilo pe3ynbraram uccieqoBaHus MOCTPoiiTe rpaduk GyHKIIMN
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Xox padoThI:

UccnenoBath QyHKIMIO ¥ = %! — 6x? + 9% — 3 ¥ MIOCTPOUTH rpaduK.

-(pyHKIHS onpeiesieHHa Ha BCEH YMCIIOBOM mpsiMoit: Dixl: x € (—wo; o)

-JIaHHAast byHKIHISA HE SIBJISICTCSI HU YETHOM, HHA
HEUCTHOM: wi—x) =(—x)? —fl—x)? + 90—} — 3= —x?'—fx? -9 -3 =—(x'+6x’+ 9+ 3 & —w(x)

-HalaéM TOYKy mnepecedeHus rpaduka ¢ ocblo Oy , mojoras x =10 , molnyyuMm y= —3 TOUKHU
nepeceveHus rpaduka ¢ ocbl0 Uy B JAHHOM CJydae HalTU 3aTPYIHHUTEIBHO.

-HallIéM POU3BOAHYIO: ¥' = (x? — 6x® + 9x —3) = 3x* —12x + 9

-HaWJIEM KPUTUYECKUE TOUKH, JIJIs 3TOro 3 = 0 ,T.€ 3x% — 12x +9 =10

¥l —dx+3=0x =1;x =3

-rccueayeM GyHKIUI0 HA MOHOTOHHOCTD

+ - +

»
»

1 3
{(—eo; 131 (3; wo) rpaduk (yHKIMEM Bo3pacraer, (1; 3)-yObIBaer
-ucenenyeM GYHKIHMIO Ha OKCTPEMYM:
w(1) =1-64+9—3 = 1; A(1; 1)Toma max
w3) = 27 — 54+ 27 — 3 = -3, B(3: —Z)Tomma rmin

-HCII0JIb3Ysl [TOJIyYEHHBIE JaHHbIE CTPOUM HCKOMBIN TpauK.

~
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[HEY

[
I
I
A
ﬂ]/\ ld b 8 10 12
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®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHINOJHEHAa B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCTEAOBATEIHPHOCTH JEHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIIOJHEHHI BCE
3aMUCH ¥ BBIYMCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CITU BBITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 HemoueTa.

Ouenka "y10BJIETBOPUTEIBHO' CTaBUTCS, eclii paboTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBE/ICHUS pabOTh! ObUIN JIOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pad0Ta BHIMOJHEHA HE TIOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE
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IIpakTuyeckas padora Ne 32
«HUccaenoBanue pyHkumMid 1 mocrpoeHue rpagukonB GpyHKIHD)
Hean pabdotrbl: Hayuuthes uccinenoBath GyHKIUN U CTPOUTH UX TPadUKH.
Bbinosnus padory, Bl Oyaere:

yMeTbh: UCCIIEI0BaTh PYHKIMMA U CTPOUTH UX TPapUKH.

MarepuasnbHoe obecnieyenue: VMHauBUayalbHbIE 3aJaHusA, CIPAaBOYHBIE MaTEpHUasibl, KOHCIIEKThI
JIEKIIUN.

3apganme: VccnenoBarh (yHKIMI U IOCTPOUTH CXEMATUYECKH UX TPa(UKH.

Samanus
a)y =2+5x> -3x°; 6)f(x)=x"-2x*+2;
a)y =2x>-3x*-36x; | 6)f(x)=x*-2x*+2
V) 2.
a)y_x —4x ' 6)f(X):1X4—gX3—§X2+2;
4 3 2

Ilopsinok BbInOJHEHHS Pa0OTHI:
BHumarenbHO 03HAKOMBTECh C YCIOBHUEM 3aaHMUS.
[Tosb3ysich KOHCIIEKTOM JIEKLIUI U CIIPAaBOYHBIMHM MaTepHallaMy, BBIIIOJIHUTE 3aJaHUE.

Xoa padoTsl

[ToHsiTHE MPOU3BOAHON MO3BOJISET MPOBECTH MOAPOOHOE HCCenoBaHUe (PYHKIHM C 1eTbio 0olee
TOYHOTO TIOCTPOCHUS X TPa(UKOB.

Paccmotpum anroputm rccnenoBanus QyHKIUN:

1) naiiTu oOnacTh onpeaeneHus GpyHKINY;

2) uccienoBarh (GYHKIHIO HA YETHOCTh M HE YETHOCTD;

* Ecmu ana QyHKUMM BBITOJTHSETCS PAaBEHCTBO f(—ix) = flx), To maHHass (QYHKIUS SBISETCS
yeTHOU. CreoBaTensHo, rpaduk GYyHKIIMH CHMMETpUUYEH OTHOCUTENbHO ocu (OV).

sEcnmu 1ns QyHKIMM BBIIOMHSIETCS PaBEHCTBO f(—x) = —f(x), TO naHa QYHKIUS SBISETCS
HeueTHOH. CrieroBaTenbHO rpaduk GyHKIIMM CHMMETPUYEH OTHOCUTENBHO Havana koopauHar (0;0)

sEcmu f{—x) # flx) u f(—x) £ —f(x), To nmanHas QyHKIUA sBIseTcs (PyHKIMeH oOImero BuUaa U
CBOMCTBOM CUMMETPUYHOCTHU JlaHHAas (PYHKIIUS HE 00JagaeT

3) HalTH UHTEPBAIbl MOHOTOHHOCTH (DYHKIIHH;

= Haiitu npou3BoIHYIO PYHKIIMH.

= [IpUpOBHATH MPOU3ZBOAHYIO K HYJIFO U PELIUTH ITOJIyYEHHOE YPaBHEHHE.

= OTMeTUTh HaWJEHHbIE KOPHM YpaBHEHHS Ha KOOPJMHATHOW TMpsiMOM, pa30ouB e€ Ha
IIPOMEXKYTKH.

= HaiiTu 3HaK MpOM3BOJHON HA KaXKJOM U3 MOJYYEHHBIX MPOMEKYTKOB.

- | -+ | - fix ] ), mpu xe (oo 3 MUK o)
Tk le - ' 3 — ) T, mprtx €0 xg)
4) HaWTH SKCTpEeMyMBbI ()yHKIINH;
) + .
I I
Ty "Xz
mm max

Tinin = X1
Tinex = Xy

5) HaiiTh 3HaUeHHE PYHKIMU B KPUTHYECKUAX TOYKAX M B TOUKAX IKCTPEMYMa;
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6) HalTH TOYKM MEPECEUYCHHUS C OCAMH KOOPAMHAT W, BO3MOXKHO, HEKOTOPBIC IOMOIHUTEIbHBIC
TOYKH, YTOUHsIOIUE rpaduk GpyHKImm;

7) mocTpOouTh rpaduK HUKIHH.
3ananue Ne |
1) Uccnenyiite GpyHKIMIO U TOCcTpoiiTe €€ rpaduK y=1+2x* —x*;
2) Onpenenum 4eTHOCTh
f(=X) =1+ 2(=x)* = (-x)*=1+2x* = x* = umeen f(-x)=f(x)=>
(GbyHKIMS YeTHas U ee TpaguK CUMMETpUYeH OTHOCHTENBbHO ocH (OY).
3) Haiinem npou3BoiHYyIO

f'(x) = (1+2x* —x*) = 4x - 4x%;

4x—4x3 =0

AX(1-x*)=0=>x=0:x==1;

f(-1) =1+ 2(-2)2 - (-2)* =2

+,— , + , — f(0)=1+2(0)> -0* =1
) '1 \['j A 1 f(l)=1+2%12-1*=2
max min  Max
X (-o0-1) | -1 (- 0 1 | @+
1:0) 0;1) )
f'(x) + 0 _ 0 + _

f(x) ya 2 Ny 1 ya 2 ™y

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "oTaMYHO'" CTaBUTCSA, €CliM paboTa BBHIMOJHEHAa B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEIOBATENHHOCTH JEHCTBUI; B OTBETE MPABUIBHO U aKKypaTHO BBIMOJHEHBI BCE
3aMUCH ¥ BBIYMCIICHUS.

Ouenka "Xopomo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 HesoueTa.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMIOJHEHA HE MOJHOCTBIO, HO O00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUJIBHBIE PE3yJIbTaThl W BBIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CIIM padOTa BBITIOJHEHA HE TIOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PaOOTHI HE MO3BOJISIET CAENATh MPABUIILHBIX BBIBOJIOB.

Tema 3.1. IlpouszBogHast pyHKUMHU U ee IPUMEHEHHE
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IIpakTnueckas padora Ne 33

«Haxo:xxkneHue Han(0JIbIIEr0 1 HAMMEHbIIIET0 3HAYEHHUS M IKCTPEMAJIbHBIX 3HAYEHH I
¢yuxuuu. IIpukinaaHbie 3a1a4u HA IKCTPEMYM»

Iesan padoThl: HaydnThCst IPUMEHATh IPOU3BOAHYIO (DYHKIMM NP PEILICHUH 3ajau.
Beinosinus padory, Bl Oyaere:

yMeTh:

— HaXOAWUTh HauOOJbIlICe U HAMMEHBIIIee 3HAaUeHUS (PYHKIIUH Ha 33JaHHOM OTPE3KE;

— pemaTh 33241 Ha HaXOXKJICHHE HAauOOJIBIIET0 U HAMMEHBILETO 3HAUCHHS () YHKITHH.

MarepuanbHoe obecnieyeHue: VHIUBHAyanbHBIC 3a/aHusl, TaOJMIA TPOU3BOAHBIX, KOHCIIECKTHI
JIEKIIUN.

3aganue:

1. Haiinute HawMeHbIee W HaWOOJbINEEe 3HAYCHUS QYHKIHH Flx) = x*—8x'—9 Ha OTpe3ke
6)[—1; 11; &) [0:3],

2. imeeTcst MpOBOJIOKA JUIMHOW @ METpOB. TpedyeTcs orpaauTh 3TOW MPOBOJIOKOM MPSMOYTOIbHBIN
YYaCcTOK 3€MJIH, OJJHAa CTOPOHA KOTOPOTO MPUMBIKAET K CTCHE 3aBOJICKOTO 3/aHHS, TaK, YTOOBI TUIOIMIAH
OTOPOXKEHHOTO yJacTKa Oblia HauOOJIbIICH.

Kparkue Teopernyeckue CBeAeHUA:

Jlnst OTBICKaHWSI HAUMEHBIIETO M HAauOOJbIIero 3HauYeHHs (yHKUuH, AuddepeHIupyeMoil BHyTpH
OTpe3Ka M HENpPEphIBHON Ha €ro KOHLAX, ClIeAyeT HAalTH Bce KPUTHUUECKUE TOUKU (DYHKLMH, JIeKaIIue
BHYTPH OTpE€3Ka, BHIYMCINUTH 3Ha4eHUsl (PYHKIMM B 3THUX TOYKAaX M Ha KOHIIAX OTPE3Ka, a 3aTeM U3 BCEX
MOJTY4YEHHBIX TAKUM 00pa30M uuces BbIOpaTh HaMEHbIlee U HauboJbIee.

ITopsinok BbIMOJHEHHS Pa0OTHI:

1. Haxomgum kpuTHyecKue TOYKU QYHKIUH.

2. IlpoepsieM, Kakue U3 HalJICHHBIX KPUTHYECKUX TOUYEK JIEKAT BHYTPH 3aJaHHOTO OTPE3KA.

3. Haxomum 3HadyeHMs] QyHKIMM Ha KOHIAX OTpe3Ka M B TEX KPUTUYECKUX TOYKaX, KOTOpHIE
MIONAa0T B 9TOT OTPE3OK.

4. W3 Bcex moJydyeHHBIX 3Ha4eHUH (PyHKIIMU BbIOMpaeM HauMeHbIlIee U HauboJIbIIee.

Xoa paGoThI:

1. Haiinute HauMeHbIllee U HauOoJibIliee 3HaYEHUsT PYHKIUU flx) = —2x? — 3x? + 4 HA IPOMEXKYTKE
ed[—2; 0,518y [1: 2],

Pemiennue.

HaxoauM KpUTHYECKHE TOUYKH (HYHKITHH.

Fllad =027 = 30 + )= ? — 6 = —6uc (o + 1);

Flla) =0; —6x(x 4+ 1)=0; x = 0mx = —1. NONYYUIH JBE KDUTHUECKUE TOUKH: ¥ = Dmx = —1,

& ) B mpomesgrie [—2; —0,5] JI€KUT O/1HA M3 KPUTHYECKUX TOYEK:X= -1.

Tak  kak  f(—2) =8 f(-1) =3.f(—-05) =3,5.T0  HauMeEHbIIEE  3HAUYCHUE byHKIUSA
Fle) = —2¢? — 3¢ 4+ 4 OCTUrAeT B TOYKE x = —1 W paBHO 3, a HAMOOIBIEE - B TOUYKE ¥ = —2 M paBHO ..
Kparko 3TO MOXHO 3amucath TaK: wwiny_y,_gg fla) = Fl—1) = 3. manp_,,_pq Fl) =f(-2) = 8.

0) Otpesky [1:3] He mpuUHAUIEKHUT HU OJHA M3 KPUTUYECKUX TOYEK, [IOITOMY HAWIEM 3HAUCHHMS
GbyHKIMM Ha KOHIAX  oTpe3ka: fl1l=-211-3 14+4=-1[L3;f30 =-2-3"-3.32+4=-77.
KpaTko 5TO MOXHO 3amHcaTh TaK: rrny |y,q Flx) = f(3) = =7 maxy q fl)=F 00 = -1,
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2. Yucno 86 mpencraBieHO B BHAE CYMMBI JIBYX CJaraéMbIX TakK, 4TO MX IPOU3BEICHUE
MakcuManbHO. HaliguTe >TH cliaracMeble.

Pemienue. IlycTh 3amaHHO€ YHUCIO MPEACTABICHO B BHC CYMMBI JIBYX CJaraeéMbIX
x v, T1.6.86=x + y. BolpasuM BTOpoO€ ciaraemoe 4epes x:

y=86-x.3anuIeM MPOU3BEACHUE STHX YHMCENT B BHIC QYHKIUH OT X.fixd = x- (86 —x) Haiiném
3HAUEHUE X, MPU KOTOPOM (YHKITUS

f () =x (86 —x) nocturaer makcumyma..Haiiném mnpousBoanyrofi(x) u  mpupaBHsAEM €&
nymo. fl () =(x (86 —x)) = (86 — 20 =86 — 2 = 2043 — ),

2043 — x) = 0,x =43,

OnpenenuM BTOpOE€ ciaraemoe: v = 86 —x = 86 — 43 =43,

OtBer: x =43y =43,

®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kpurtepun ounenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €Clid paboTa BBHINOJHEHAa B IMOJTHOM OOBEME C COOJIOICHUEM
HEO0OXOIMMOM TIOCIICAOBATEIPHOCTH JICHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIIIOJIHCHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIYIIEHbI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €Clii pabOTa BBIMIOJHEHA HE IMOJTHOCTHIO, HO O00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MIPOBEICHUS pa0OTHI OBUTH JOIMYIIEHBI OIITHOKH.

Ouenka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBIIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISIET CENATh MPABHILHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 34

«HHTerpaa u nepsoodpasnas. HaxosxaeHue HeonpeaeJJeHHbIX MHTETPAJIOB IIPH MOMOIIU
CBONCTB HHTEIrPajJI0B»

Ieib: HAy4UTHCSA HAXOAUTHh HEONPEIEIEHHBIE UHTErPajbl HENOCPEACTBEHHBIM UHTETPUPOBAHUEM
IIPY TIOMOIIY CBOMCTB MHTEIPUPOBAHUS.

Boinoinus padorty, Bel Oynere:

YMeThb:

- HaxXOJUTb UHTCTPAJI

- BBIYHCIATH B MPOCTEUIINX CIydasX IUIOMATU U OOBEMBI C HCIIOJIB30BAHHEM OIPEIECICHHOTO
MHTErpaa.

MarepuanbHoe obecnieyeHue:
NHauBuayanbHble 3aaHNs], CIPABOYHBIE MAaTEPUabl, KOHCIIEKTHI JIEKIIH.

3amanme:
Haiitu cnepyromue HHTETrpas:

1. J Gxg —ixz + 5) g
2. Jarzxt — 1)
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3. Jx¥1 +5x¥dx
4, f[%+ xis] di
5. J{5vxF — 74x7 Jdx

Kparkue TeopeTuueckue cBeeHHA:
Ceoticmea HeonpeodeleHH020 unmezpaia

1) jmf(x)dx = mJ. f (x)dx, m-const
2) j (f(x) = g(x))dx = j f (x)dx + j g(x)dx

Ta6ﬂuua OCHOBHbIX UHmMezpajlos

1) Idx=x+C;
Xn+l

Z)Ix”dx: +C,n=-1;
n+1

3) Id—: =Inx/+C;

4) .[exdx:ex+C;

5) Iaxdx=a—+C;
Ina

6) Isinxdx:—cosx+C;

7) jcosxdx =sinx+C,;

8)_[ ox =tgx+C;

cos? x
9) I _d>2< =—Ctgx +C;
sin‘ x
dx .
10) | —==arcsinx+C;
dx
11 =arctgx +C .
) J.1+ x? ]

ITopsinok BbINOJHEHHS PadOTHI:

CoOBOKYIHOCTH BCEX MEPBOOOPA3HBIX Ul QYHKIIUK Ha3bIBa€TCs HEONPEAEIEHHBIM HHTErPAIOM.

OcHOBHBIE CBOWCTBA HEONPEACIEHHOIO HHTErpaia

1) J{£C) + glx) )iz = J fled e+ J g e

2) Jkflahde =k ] fla)dx

HenocpencTBeHHOE HHTErPUPOBAHUE OCHOBAHO Ha MPSIMOM HCIOJB30BAHUU TaOJIMIIBI HHTETPAJIOB.
MoryT npencTaBUThCS CIEAYIOLUE CIIyYau:

1) JlaHHBIA WHTErpal HAXOIMUTHCS HEMOCPESACTBEHHO IO COOTBETCTBYIOIIEMY TaOIHMYHOMY
UHTErpay.

2) JlaHHBIN MHTETpas TMOCIe MPUMEHEHHs CBOMCTB 1M2 MPHUBOAUTCS K OJHOMY HJIH HECKOJIBKAM
TaOJIUYHBIM UHTETpaIaM;

3) JlauHbIid ~ HMHTErpaj  MOCJIE  DJIEMEHTAPHBIX  TOXKAECTBEHHBIX  MPeoOpa3oBaHHi,  HAl
NOJIBIHTErpaibHON (DYHKIIMEH M TNpUMEHss CBOicTBa 1M2 NPUBOIUTCA K OJHOMY WM HECKOJIbKUM
TaOJIMYHBIM HHTETPAJIaM.

Xox pa0doThI:
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Haiitu cnepyronue nHTErpab:
1. J'6x*dx —ucmonb3yeM cBOICTBO 2 1 popmyiy 2.

T x"dx ='rm1

+ ¢ Ilomyuunm:

fn+1
_rﬁxzd:r= Eu_rxzd.r= 6%+c= Eu§+|:'= x4 ¢
2. Jalx? —x+ Ddx Ucnionp3yss cBoiictBa 1 w 2 wu, dopmynsr 1 wu 2 mnonydmm:
4[] xrlde—4f rdr+12 [dr= 4%—‘%% 12z +¢ =§x9— 268+ 12x + ¢
- mocrosiHHas uWHTerpupoBaHuss C paBHa anreOpandeckoll CymMMe TpeX MOCTOSHHBIX
WHTETPUPOBAHUS .
3. J2(3x — 10 =2 {32 — 1% = 2 [ (0x? — b — Lldr = 2-9%-2-5§+ 2rtrc=6x —bx'+2x 40

4. J-.r3+!.r2 ob¥

, fx —pa3aciiuM IIOWICHHO Ha X, IOJIy4YMM:
€3 3t
(x? + 3+ 4)dx =gttt

1 e 1
5. Ij—; —Hcnonb3yeM Gopmyny 2 [« Fdsr = —4 ¢ =F+c= Wt o
2 2

(I)opMa NpeacTaBJICHUA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNUE

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HE0oOXOIMMOM TOCIEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHIOJHEHBI TPeOOBaHMS K OLIEHKE "OTIMYHO", HO TOMYIICHBI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MPABWIBHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS] pabOThI ObUTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABIIBHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 35
«HHTerpupoBaHue MeTOA0M 3aMEHbI ePEMEHHOIN»
Iesan padoTbi: HaydnThCst BBIYUCIATH HHTETPAIBI CIIOCOOOM MOICTAaHOBKH.
Beinosnus patdory, Bel Oyaere:
YMeETh:
- HaxoJuTh UHTErpaj
- BBIYHUCIIITH B HpOCTCfIIHPIX CclIydadax Iuiomaian H 00BEMBI C HCHOJL30BAaHUEM OIMpPECACIICHHOI'O

HHTCrpaia.

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/I)]yaHBHBIe 3aaaHus, CIIPaBOYHBIC MaTCpHajibl, KOHCIICKThI J'ICKHPIf/i.

3aganue:
Haiitu naTerpas:
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CJ2e — 5 dx
’ 'r B:is

1
2
3. JafxT —Tdx
4, [ =2 gy
5
6

3‘IB:III:I..:t’
. Jtgrds

-J-d.r

1+16x?

IMopsiiok BbINOJTHEHHE PAOOTHI:

B ocHOBe MHTErpupoBaHHs METOJOM 3aMEHBbI NIEPEMEHHOU ( WM CIIOCOOOM IOCTAHOBKH) JICHKHT
CBOWCTBO HWHBAapPUAaHTHOCTH (POPMYJI HWHTETPUPOBAHUS, KOTOPOE 3aKIIIOYAETCS B CIEAYIOLIEM: €CIH
Jfldde =Flx)+ ¢ o] fladdu=Fl) + ¢, rne u(x) npoussonHas nuddepeHuupyemas GyHKIHMS OT X.

3aMeHa mepeMeHHON B HEOMPEACICHHOM HHTETpajie IPOU3BOIUTCS C TIOMOIIBIO TOJICTAHOBOK JIBYX
BUJIOM:

1. x=w(t) , rune t-HOBas mepeMeHHas, a wif) HenmpepblBHO AuddepeHImpyemMas QyHKIUSI

T fldde = Flol) 1o dt
2. t=p(x) ,roe t-HoBas nepemenHas, Toraa: | £l u(t) Ju' (:ddx = [ Fldt

Xoa paGoThI:

x i
L 'I.E+.rg
-T.K. 8(8 + %) = 3x¥dx , TO
JI" xidx lj‘d{8+ 3ty
8+4+x7 3 8+ x?

-nonaras 8+ x? =¢ HOJ‘IY‘II/IMZEI% =§1n[t:| +re =§1n|8 +x¥+¢c

copxdy rge{i: byl .
2. Py I teaimi, HOOTOMY, HCHOJIB3Ys MOJCTAHOBKY t =sirx , NPUXOIUM K TaOINYHOMY
. gr 1 r _1 (Sl:ﬂ.t’)
HUHTETrpaly: I4+r2 =3 eret g » +rc= 2 eroty o +rc
3 J- g¥dy o odie™y
R I T P
-BOCITOJIb30BABIINCH  MOJICTAHOBKOU t=e¢", TOpUBOAMM K TaOJUYHOMY HWHTErpaiy
dr 1 +
f = @resin - 4+ 0 = oresin L+ c
g-I2 1 |

Tpumeyanne: dx = > dlox + b]

1
whx = Ed[xzzl

g dr = dlg”)
[l _
= = dfin(x)

cosxdy = g s
(I)opMa NpeaACTaBJICHUA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTEAOBATEIHPHOCTH JEHCTBUI; B OTBETE€ MPABUIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCs, €CIU BBITIOTHEHBI TPEOOBAHMSI K OLIEHKE "OTIMYHO", HO IOMYIICHBI
2-3 Hemouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BBIMIONHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacCTH TAaKOB, YTO ITO3BOJIET IMOJYYUTh MpPaBUJIbHBIE PE3yJIbTaThl W BBIBOJBI; B XOJI€
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MpOBeACHUS PAOOTHI OBUTH TOTYIIEHBI ONTHOKH.
OueHka ""Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIM PadOTa BBHIIOJIHEHA HE MOJHOCTHIO WU 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme

IIpakTuyeckas padora Ne 36
«/HTerpupoBaHue pa3jiMuYHbIMH METOIAMI

Henp padorbl: HayuuThcs HAaXOIUTh MHTErpajbl pPa3IMYHBIMU METOJAMM: HMHTEIPUPOBAHUE
IIOJICTAHOBKOM U IO YacTsIM.

Bbinosinus padory, Bel Oyaere:

yMeTh:

- HaxoJIUTh UHTErpaj

— BBIYHUCJISATH B HpOCTCfIHIHX CIydadax Iuiomaiau H 00BEMBI C HCHOJIB30BAaHUEM OIpeCaACIICHHOI'O
UHTErpaa.

MarepuajibHoe o0ecrnieyeHue:
I/IH[[I/IBI/IZIyaJILHBIC 3alaHuA, CIIPAaBOYHbBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3aganmue:

Hatitu naTerpanst
ix

e im
J- Jatgx

coelx

g

. f reosxdx

SRF RN
—_
|E'
X
[n
=

IMopsiiok BbINOIHEHHE PAGOTHI:

1. IlepBble fABa WMHTErpaja peHIalOTCS METOJAOM 3aMEHbl IepeMeHHOM (  3ToT ciayyail
paccMaTpHBaiCs B IPaKTH4ECcKoil padote Ne 35).

2. Crnenyroliye HHTErPaIbl PEIIAOTCS METOOM HHTETPUPOBAHHS 110 YaCTSIM.

WHTerpupoBaHWeM 1O  YacTsIM  Ha3blBACTCS ~ HAXOXKJACHHE HWHTerpaga 1o  dopmyne:
Judd = — [ #du rae wH? HenpepsiBHO auddepeHnupyembie GYHKIUHU OT X.

Wurerpupys 00€ 4acTH paBeHCTBA glaf) =udd + fdu |, MOJIYYUM

fd[u&] =fucs~a +f~&du

0 =J‘ud19 +J-19du,|:|'rrq,r,qa J-udﬂ = ut —J-t‘i'du

C noMomibo 3Toi (GOPMYIIBI BHIYUCIEHHE HHTErpaTa CBOAMTCS K BBIYMCIEHUIO MHTerpana [ #du,
€CJIM MOCIEAHUN OKaXXETCsl MPOLIE UCXOTHOTO.

Xoa padoThI:

Bpruncinuts uHTErpan METOA0M UHTETPUPOBAHUS 1O YACTSIM:
1. Jix — Slcosxdx

-fojarast 4 =x — 5; d¥ = rosrdx,

-HalAeM du = dx; # = [ cosxdx = sinx
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-CJICAOBATCIBbHO:
Jr(x — Slposrdy = (x — S)sine = J- sinrdx = [x — S)sinr + cosx + ¢

2. Jrovetgrds

—yCTh u =arectgyr: df = xdx,
1 x

g #=—
2

-Torja  du = —
1+x

-Ha OCHOBAHHU (POPMYJIbI HAXOAUM
z
x
Jr xoretgrdy = e} erotgr

J‘:cz ax 1 . lJI"x2+1—1d
— —_——— — — £ e —_—
2 xig1 2o WEEETL Ty

L aret lfdfdx ltxzt tgx)
=g m‘c'g:::—z[ - x2+1:|_2 eretgr — x4+ arctgrl) + ¢

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHHEM
HEOOXOJAUMOW TIOCIIE0OBATEIFHOCTH JICMCTBUI; B OTBETE NPABWJIBHO M AKKypaTHO BBIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIYIIEHbI
2-3 Henmoyera.

Ouenka "yI10BJIeTBOPUTEIBHO'" CTAaBHUTCS, €Clii pabOTa BBIMIOJIHEHA HE IOJHOCTBIO, HO O00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPABHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJE
MIPOBEICHUS paOOTHI OBUIH JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJIHOCTBIO M 00bEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET CAENATh IPABUIIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 37
«Teopema Hprorona-JleiitOnnna. Beruuciienue onpeaeaeHHbIX HHTErPaaoB»
Iesb paGoThl: HAYYUTHCS BHIYUCIIATD ONPeIeNeHHbIH nHTerpal no gopmyne Hetorona-JleitGuuma.
Beinosinus patdory, Bl Oyaere:
yMeThb:

HaxoauThb OHpCI[eHCHHBIﬁ HUHTCrpal

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'IBHI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTHI .]'IGKI_[I/II\/'I.

3aganue:

Boruucnure uHTerpansl.
2

1. I 2x?ds
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4
_[(8+2x—x2]a!’x
-2

2. .

3. fD cosxax

4, I cos X — 3sin X d
H
2

5. J'l_i( dx

X
-2
Iopsinok BbINOJIHEHHSI PadOTHI:
1) Ucnionb3ys Tabnuily HHTETpajIoB HAMTH MHTErpall
2) Ucnonwiys popmyny Hetotona — JleiiOuuiia

3
[ =

= F()— Fla)
HAaWTH OIPENEICHHBIN UHTETPal

Xoa paGoTsI:
Beruncianute onpeeneHHbli HHTErpan

2
_I-Exjr::fx
1
PemeHHe
[oa, M2 2 _ 142
2 2 3 3 — —
IExdx 2] dx = (f)|1_—(2 lj——(S D=2 T7===43

(1) BI)IHOCI/IM KOHCTaHTY 3a 3HAK UHTErpaja.
e+l
x
xidx=
n+1

+

(2) Unrerpupyem mno Tabiauile C MOMOIIbIO caMOW MOMYJIpHON (HOpMyIIbl
1

3
TMOSBHBIIYIOCS KOHCTAHTY ~ LEIecO0OBpasHO OTAENHTh OT % U BBIHECTH 3a CKOOKy. JlemaTh 5T0 He

O6$I38.T€J'H:>HO, HO JKEJIaTEILHO — 3a4eM JIMIITHUE BEIYHCICHUS?

&
[ Fixax = = P(b) - Fla)

(3) HUcnomp3zyem dopmyny Hprorona-JIeitOnuma 2 . Cnauana

3
MOJICTAaBIISIEM B * BEPXHUU Tpejes, 3aTeM — HWKHHANA npenern. [IpoBoauM nanpHeHne BEIYUCICHUS U
[I0JIy4a€M OKOHYATEIIbHBIN OTBET.
Beruncnurs onpeneneHHslii HHTErpa

4
j(8+2x—xf*).:fx
2

Pemrenue:

[ty 2ol wo Loags 1, s ¥
j(3+2x )z ajdﬁzjxdx JRar=slh+2 GG - @)=

-2 -2 -1
= 84— (=20 + (4% — (-2 —§(43 — -2y =8 6+(16 -4 —%(64+8) =

=483+12-24 =36
(1) Ucnonb3yem CBOIMCTBA TMHEHHOCTH ONPEACICHHOT0 UHTETpaa.
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(2) UaTerpupyem 1o TabiauIe, MPU 3TOM BCE KOHCTAHTHI BRIHOCUM — OHHM HE OYyIyT y4acTBOBAaTh B
MOJICTAHOBKE BEPXHET0 U HIDKHETO Mpeena.
(3) Hna xaxmoro w3 TpEX ciaraeMbix mnpumeHseM ¢opmyny  Hprorona-JleiiOnuma:

FIO)2 = () - Fla)

CoBer: mepea TeM, Kak HCH0Jb30BaTh (opmyay HbroTona-JleiiOHua, mnoJie3HO NPOBECTH
NMPOBEPKY: a caMa-To NMepBo0OpPa3Has HAlleHa MPABWIbHO?

Tak, mpUMEHHUTEIBPHO K paccMaTpUBAEMOMY IpUMEpPY: Mepel TeM, Kak B IMepBOOOpa3HyIO
3

x
Sx4xt -1

(G yHKITIIO 3 HOmCTaBIATH BEpXHUN M HIDKHUM TMpeAelibl, >KEIaTeJbHO Ha YEPHOBHKE

MIPOBEPHTH, a NPABWIBHO JIM BOOOIIE HaWaeH HeompeaeaeHHbi wuHTerpan? JuddepeHmupyem:
r

[8x+x2 —%J =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =84+ 2x—x°

[Tonydyena ucxoaHasi MOABIHTErpaibHas (YHKIMS, 3HAYUT, HEONpPEIETICHHbI HHTErpaj HaiineH
BepHO. Teneps MoxHO 1 hopmyiry HeroroHa-JIeiiOHHUIIa TPUMEHHUTS.

®opma npeacTaBjeHUs pe3yJbTaTa: BBIIOJIHCHHOE 3a/1aHKE/

Kputepuu onenkmu:

Ouenka "OTJAMYHO" CTaBUTCSA, ecii paboTa BBHINIOJIHEHA B TOJHOM 00BEME C COOJIIOJIEHHUEM
HEOOXOIMMOM TIOCTICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIITOJTHCHBI BCE
3aMKCU U BBIYUCIICHUS.

Onenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIYIIEHbI
2-3 Henmoyera.

Ouenka "yI10BJIETBOPUTEIBLHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYHUTH MPAaBWIbHBIE PE3YNbTAaThl U BBIBOJABI; B XOJE
MpoBeACHUS PAOOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIM pabOTa BBHIOJIHEHA HE MOJTHOCTHIO WM 00bEM
BBITIOJTHEHHOW YacTH PabOTHI HE MO3BOJISET CIENIAaTh MIPABIIILHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 38
«BbIyuciieHue onpeieIeHHbIX HHTErPaJIOB MeTOI0M 3aMeHbI IlepeMeHHO»
Heap padoThl: HAYYUTHCS BBIYUCIATH ONPEACIEHHBIE UHTErPaIbl METOJJOM 3aMEHbI TIEPEMEHHOM.
Boinoanus padorty, Bul Oynere:
YMETb:

- HaXOAUThb OHpCI[GJ'IGHHLIfI HUHTCrpaj MCTOAOM 3aMCHEIL HepeMeHHOﬁ

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHEIC MaTCpUalibl, KOHCIICKTBI J'I@KIIPIf/i.

3aganue:
Boruucnure uHTErpansl.

6
xdx
1.|———
-! x> —6
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2.}(2x—5)3dx

3

1
3. J‘i/x + 2dx
0

1
4, I(xs +1)*x? dx
a

T

4
5. _[sin(x - Zjdx
0 4
Iopsinok BbINOJIHEHHSI PAa0OTHI:
1) BeecTu HOBYIO IEPEMEHHYIO
2) Haiitu nuddepenmman
3)BbIuncauTh HOBBIE TPAHUIIBI HHTETPUPOBAHUS

4) Cnenatb MoJCTaHOBKY
5) Beruncinuth, NOJy4MBIIUICS UHTETPAT

Xoa paGoTsI:
Beruncinre nHTErpasl.

B xdx
1.5 e

BBenem HOBYIO NIEpEMEHHYIO ¢ = x% —
Huddepennnan Oynet paBeH &t = 2xdx
Boeruucnum rpanunbl mHTErpupoBanus t1=25-6=19, t2=36-6=30

1 #B2xd 1 ~30 dt
BrinosiHMM OACTaHOBKY E'rﬁ e

¥os 2919 ¢
. L 1 _i, 1
Boraucium, nosyunsuimiics uurerpan 5 fal3ol -2 in[19]1=2in =

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe/

Kpurtepun onenku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COONIOEHHUEM
HEOOXOMMOM TOCIe0BATEILHOCTH JICUCTBUI; B OTBETE MPABUIBHO M aKKypaTHO BBITIOJTHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIMYIIEHbI
2-3 HenoueTa.

Ouenka "yI0BJIETBOPUTENbHO' CTaBUTCS, €CJIM padOTa BBINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJIAECT MOJYYUTh NPaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpoBeACHUS PaOOTHI OBUTH TOMYIIEHBI OITUOKH.

Ouenka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBIIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISET CENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
IIpakTHyeckas padora Ne 39
«Bpryucienue miomaaei Gpuryp u 00beM0B TeJD»
Heap padorsi: HayunThcs BHIYUCIATH MIIOMAAN GUTYP U 0OBEMBI TEJ, UCTIONb3Ysl ONpeAeIeHHbIE

HHTETpabl
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Beinosinus padory, Bel Oyaere:

YMETb:
- HAXOJIUTh UHTErpall

- BBIYUCJIATH B MPOCTEHIIMX CIIy4asX IUIOUIAJd U OOBEMBI C HCIOJIH30BAaHUEM OIPE/IEICHHOTO
MHTErpaa.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbl, KOHCIICKTHI JICKIHH.

3aganue:
1. Beraucauts miomazs Gurypsl, orpaHUYeHHON JTUHUSAMA

a) y=—x"+4,y=0

b) y=x% y=x°

c) y=e*, y=e", y=4
2.Beruuciauth 00beM Teja

y =X, y=1, eoxpyzocuQY

IHopsaok BbINIOJIHEHHS PA0OTHI:

1) noctpouth rpapuku GyHKIHUI

2)  HaiiTu 00JacTh, OTPaHHUYCHHYIO STUMH IpapuKaMu

3)  COCTaBHT OIpECIICHHBIA HHTErPaL, JIJI1 HAXO0XKICHUS IIJIOIIA i HalICHHOM 00J1acTH

Xoa paGoTsI:
ITpumep 1: Haittu nnomans o6nactu D, orpaHMueHHON KPUBBIMH Y = X+ x+11,y=2x-9, npu

YCJIOBHH,
x<=1
_ 2
r=x" +x-11,
D iy=2x-9

x 21

[Ipn pemieHny Takux 3anad cieayeT 00s3aTelbHO H300pa3UTh HUCCIENYyEMbIH T'€OMETpUUYECKUI
00beKT. [l onpeneneHns HUKHETO MpeJieia MHTErPUPOBaHUS Ha/l0 HAWTH TOUKY NEepPEeCceUeHUs] KPUBBIX;
YpaBHEHUE X?+x+11=2 X - 9 umeer 1Ba KOpHs: X = -1 u X = 2. [logxoasmuii Kopess - X = -1. O6nacts
OorpaHUYEHa CBEpXY Mapabosoi, CHU3Y - IPSIMOii, cripaBa - MpsiMOi X = 1, KpalfHss jeBas Touka - X = -1,
MI03TOMY
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! !
! 3.
E ﬂ(2x-9)-(x2+x-ll)}fx= (- e =l | |2 A RN N
! ! vl s 3y
Eciu obnacte uMeet Gosiee CIOKHYIO
CTPYKTYpY, €€ cieayeT pa3OuTh Ha MPOCTHIC YaCTH .
[Tpumep 2

2
BBIUHCIIHTH 00BEM TeJIa, IONY4EHHOTO BPAIeHHEM (DUIyphl, OrPAHHUEHHOM THHUAMU » 2x—x ,

y=0 BOKPYT OCH Q|
Pemenune: Kak u B 3a71aue Ha HAXOXX/ICHUE TUIONIA/IM, pellieHHe HAYMHAETCS ¢ YepTeKa MI0CKOoM

¢urypsl. To ecTh, Ha IUIOCKOCTH AT HeoBxomMMO MOCTPOUTH (DUTYPY, OTPAHUYCHHYIO JIMHUSIMH
y=2x—x°

QX | B pesynsrare BpalleHHs MONydaeTcsi TaKas HEMHOTO SHIEBHIHAS JIETAIOMIAS TapeiKa, KOTOpas
CHMMETpHYHA OTHOCHTEIBHO ocH T4 |
O0bem Tes1a BpaleHHs1 MOKHO BBIYHCJIUTD 110 (popmyJre:

a
v =] FA(x)dx
2
Brerancnum 00BemM Tena BpallleHUs, UCIIONB3YS TaHHYIO bopmyny:

A ] ]
= Xidx =21 r—x r=T r—-4xr +x X =
g FHxnd (2 Mg (4x* —dx* + z2Md
a 1] 1]

3 5
E] ] 3 3 15

_16;??

s 2d® =335 8%

OTtBer:
®opMa npeacTaBjeHus pe3yJbTaTa: BEIIOJIHEHHOE 3a/1aHUE

Kpurepum ounenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €ClM pabdoOTa BBIOJTHEHAa B IMOJHOM 00BEME C COOMIOaEeHUEM
HEOOXOMMOM TOCIEeI0BAaTeILHOCTH JIEUCTBUI; B OTBETEC NPABMWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "xopoumo' cTaBUTCS, €CJIU BHIIIOJHEHBI TPEeOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIIEHBI
2-3 HeoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM pabOTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
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BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET IMOJYYUTh NPAaBUIbHBIE PE3YAbTaThl U BBIBOJBL, B XO7E
MIPOBEJICHUS pa0OTHI ObUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIM pabOTa BBITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/IENIaTh MPABIIIBHBIX BEIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 40
«Du3nyecKue NPUIOKEHUSI HHTETPAJIOBY
Leuas padoThl: HaydnThCcsi IPUMEHATH HHTEIPAIBI K PEIICHUIO (PU3MUYECKHUX 33134

Beinosinus padory, Bel Oyaere:

yMeThb:

- HAaXOAWUTb UHTCIrpal

~ BBIYUCJIATD B IPOCTEHIINX CIIY4asX IyThb, IPONACHHBIN TEJIOM 3a IPOMEXKYTOK BPEMEHH.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHBHI)Ie 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTHI HCKHI/IfI.

3aganue:

1) Haiitu myTh, npoiiieHHbIH TeToM 3a 4 CeKyH/IbI OT Hayala ABM)KEHHUS, €CJIU CKOPOCTh Tena v(t) =
10t + 2 (m/c).

2) Ilycte marepualibHas TOYKa MEpEMEIIaeTCs MO MPSIMOH C MEPEeMEHHOH CKOPOCThIO V=V(t).
Haiinem nyTh S, mpoiIeHHBIH €10 32 TPOMEXKYTOK BPEMEHH OT t1 /10 to.

3) Teno OpoiieHO BEPTUKAIBHO BBEPX CO CKOPOCTHIO, KOTOpas M3MEHSETCS IO 3aKOHY
v =29.4 — 9.8t M/c. HaiiTit HanOONBIITYIO BBICOTY MOABEMA.

IMopsaa0K BHIMOTHEHHS] PA0OTHI:
) ta
1) 3anucath GopmyIy, UCTIONB3Ys ONPEIECHHbIR HHTEerpan § = [, * v(tl dt

2) BbruucnuTh onpeeneHHbli HHTerpai

Xoa pa0doThI:

— (gs2 y . . . .
1. Cxopocth nBukeHus toukn ¥ = (9% 8t} m/c. HaifTi 1yTh, TIPOIICHHBINH TOUKOH 3a 4-10
CEKYHJY.

Pemenne:  coracHo  yciosuio, 1 () =9t% - 8t t1 =3,5: =% (CpenosarensHo,
.I‘r

5= j3 (9t2 — 8t)dt = [3t3 - 4t%]% = 83 (m).
2. JIBa Tena HAYaM JBUTATHCS OJHOBPEMEHHO M3 OJHON TOYKH B OJHOM HAMPABJICHHH T10 TIPSIMOIL.

[TepBoe Temo ABMKETCA CO CKOPOCTHIO ¥ = (6t* + 2t) M/C, BTOpOe — €O cKopocThio v = (4t+5) m/c. Ha
KaKOM pacCTOSIHUU JPYT OT APYra OHU OKaXKYTCs dyepes S ¢?

Pemenne: o4eBUIHO, YTO MCKOMAsi BEIMYUHA €CTh Pa3HOCTh PACCTOSHUH, MPOWIEHHBIX MEPBHIM U
BTOPBIM TEJIOM 32 5 C:

sy = (662 + 26)dt = [21% + 1§ = 275 (), 5, = [ (4t + S)dt = [262 4 5¢]§ = 75 ()
§;= 5, = 27575 = 200 (n).
3. Temo OpOIICHO C MOBEPXHOCTH 3€MJTH BEPTUKAILHO BBEPX CO CKopocThio U = (39,2—9,8") m/c.
Haiiti HanOoJBIIIyIO BRICOTY TOThEMa TeJa.

Pemenue: Teno 1ocTUTHET HAaMOOJBINEH BHICOTHI MTOAbEMA B TAKOW MOMEHT BpeMeHH t, koraa v = 0,
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T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyie (1) Ha xoaum h=78.4
®opma npeacTaBiaeHus pe3yJIbTaTa: BHIIIOJHCHHOE 3aJJaHNe

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HEe0OXOIUMOM TOCTEI0BATEIILHOCTH JEHCTBUI; B OTBETE MPABUIBHO U aKKypaTHO BBINOJHEHBI BCE
3alUCH U BBIUMCIICHUS.

Ouenka '"Xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OLIEHKE "OTIMYHO", HO JOIYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM padOTa BBIMOJIHEHA HE TOJHOCTHIO, HO O0BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAECT IMOJYYUTh MPaBUJIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJ€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHY.

OueHka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIM Pa0OTa BBHIOJIHEHA HE IMOJTHOCTBIO WU 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET CIENIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.1. KoopauHaTbl U BEKTOPbBI
IIpakTnyeckas padora Ne 41

«BekTopbl. JleiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinne MeKay TOYKAMM»

Heab padorbl: HayunThcs NpUMEHATh TEOPETUUECKHUE 3HAHUS IIPU PEILICHUN 3a/1ad.

Boinoinus padorty, Bel Oynere:

yMeTb!

pacro3HaBaTh Ha YepTekKax U MOJENSIX MPOCTPAHCTBEHHBIEC (DOPMHBI,
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, H300PAKEHUIMU;
MPOBOJIUTH JTIOKA3aTEIIbHBIEC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHNS, CIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUH.

3aganme:

Pemmre 3anaun:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIINU
p- MecsIL pOKICHUS

—

1. Janer aBe Touku: A(wm —n;0) m B —n 2).Pazmokure BekTOp AB 10 BEKTOpaMm Oa3uca H

HaMuTe ero JJIAHY.
- -> o> -

2. Jlamer BexkTopsl a=pi—j+mKk u b=n

— —
i+ pk Haiinure KoopaumHaTel BeKTOpa

- — —
c=ma-nb.
- - > -
3. Beruncnure  ckanspHoe npousBeneHue  BekTopos(d—2D)-a, ecom  a= {— m; n; p} u

b={0;—p;n}.

4, HpI/I KaKOM 3HA4YCHUHU #x* BEKTOPBI a= {m;—n; X} ub= {— 2m; 2n; p} 6y,uyT KOJ‘IJ‘II/IHeapHBIMI/I?
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IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3aJJaHUS.

2. Tlomb3ysick KOHCHEKTaMH JEKIWH, MoAOepUTe HYXKHYI (QOpPMYyITy HWIH COOTBETCTBYIOIIEE
YCJIOBHE JIJISl PEIICHHMS 3a1a4H.

Xox padoThI:
3agaga Ne 1. Jlanbl Toukm A{—3: 1: —1) m B {2: —4: 17,

—

Paznoxure BekTop AB 10 BEKTOpam Oa3uca U HalJUTe €ro JJIUHY.
Pemenue.

1) ﬁ = {2 —(-3)~4-11-(-D}= {5;—5;2} - KOOPJMHATHI BEKTOPA.
2) Paznoxum AB 10 BeKTOpaM Oa3zuca:

AB =5i-5 j+2K.

3) Jiuny ‘AB\ Haiinem 1o gpopmyie:

al= Pyt

AB|:\/52 +(-5)2 +22 =/54 =196 =3/6.

3agaua Ne 2.

JlaHbI BEKTOPBI g = T— 3_j)+ E b =2i+k .Haiinure koopauHaThl BEKTOpa ¢ = a-2b .Pemenue
a={-31).

b={-201}; 2b={ 40;2}.

c=a-2b= {30}~ {- 402}= - (4)-3-01-2}={5-3-1.

3amgauga Ne 3
Brruncnute ckansgpHoe npousseaenne (2a+b)-a, ecimm a= {].;0;3} ub= {2;—1;1}.
Pemenue

1) Haiiném xkoopauHaThl 2 Z :
2a=1{2,0,6}

2). Haiiném koopauHatsl 2 a+b:
2a+b={206}+{2-11}={4-17}.
3). Haiiném ckansipHOe mpou3BeIeHUE:
(2a+b)-a=4-1+0-(~1)+3-7=25.
Otser: 25

3amaua Ne 4.

- -
4. Tlpy KakOM 3HAYEHUH #x+ BEKTOPBI A = {4;—6; X} ub= {—

N |-~

3.
, Z ;3¢ OyIyT KOJIMHEAPHBIMH?
YcnoBre KOJUTHHEAPHOCTH BEKTOPOB:
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-7 X Yi _ ¢

a U b KOJUIMHEApHBI, €CIU L=t=
X2 Y2 I

[Tonyunm:
4 _-6_x
13 3

2 4
= :5, X=-24.

3

OtBer: X=-24

(I)opMa NMpEeaACTaBJICHUA pe3dyjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HE0OXOIMMOM TOCTEI0BATENbHOCTH JEHCTBUI; B OTBETE MPABUIBHO U aKKypaTHO BBINOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIIECHbI
2-3 Heouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAECT IMOJYYUTh MPaBUJIBHBIE PE3yJIbTaThl M BBIBOJBI; B XOJ€
MPOBeICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIEeTBOPUTEIBbHO'" CTAaBUTCS, €CIIM PabOTa BBITOJIHEHA HE IMOJIHOCTBIO HITH 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISIET C/CNIATh MPABHIIbHBIX BBIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPbBI
IIpakTnyeckas padora Ne 42

«JlekapToBa cHCTeMa KOOPAMHAT HA IVIOCKOCTH. Y PAaBHEHHs NPAMOM, OKPYKHOCTH. Pemenne
32724 HA PACIOJIOKEHHE MPAMBIX Ha IJIOCKOCTH»

Heab padorbl: HayuyuThcs NpUMEHATh TEOPETUUECKHUE 3HAHUS TP PEIICHUH 3a]1a4.

Boinoainus padorty, Bel Oynere:

YMeTh:

- pacrio3HaBaTh Ha YepPTEkKaxX M MOJIEISIX MPOCTPAHCTBEHHBIE (DOPMBI;

- COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMHCAHHUSIMHU, U300paKEHUSIMU;
- IPOBOAWTD JOKA3aTCIBbHBIC PACCYXKACHUA B XOAC PCHICHUSA 3aaay,

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3aaHNs, CIIPABOYHBIE MaTEPUabl, KOHCIIEKTHI JIEKIIH.

3amanme:

M- KOJINYECTBO OYKB B UMEHH

N- KOJIM4YeCcTBO OYKB B (paMUITHH

p- Mecs1 poxXACHUS

1. Haiitu TOUKy mepecedeHus NpsMbIX: mx —py+n=0 u x—v—p=10.
2. HaiimuTe OCTPBIN YroJ MeXITy IPSIMBIMH:

me+ny —p=0nnr—py—nm =10,
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3. CocraBbTe ypaBHEHHUE HPSMOM, MapaICIbHON MpsMoi pX+ Y —m =0 u mpoxoasiiei yepes

TOYKY A(—; 1],

4. 3 Touku A(m; —1) Ha mpsmyro nX+ py+1=0 onymen nepnengukynsap. CocraBbTe €ro

YpaBHEHHE.

gy =

I[opsiaok BbINOJIHEHHSI PA0OTHI:

1. BuuMarenbHO O3HAKOMBTECH C YCIOBHUEM 3aJaHMUS.

2. Ilonmb3ysich KOHCIEKTaMH JICKIHWHA, MOAOEPUTE HYKHYIO (OpPMYIIy HIM COOTBETCTBYIOIIEE
yCIIOBUE [IJISl peUICHHS 3a1a4u

Xox padoThI:

3anaga Ne 1

Haiitu Touky nepecedeHust NpsiMbIX :
2x+3y—-12=0wu x—-y-1=0.
Pemmm cucremy:

{2x+3y—12=0, {2(1+ y) +3y-12=0,

X—y—-1=0; Xx=1+Yy;
2+2y+3y-12=0, [5y=10, y=2,
X=1+Yy; x=1+Yy, X =3.

OtBeT: Touka M (3; 2],

3amaua Ne 2
OHpeI[eJ'II/ITB yroJj Mexay IpaMbIMU, 3aJTaHHBIMHA YPABHCHUSMU:
2Xx—3y+6=0u x+5y—-2=0.

Pemenue
Haiinem yrinosbie KO3 GUIIUEHTHI ITUX IPSIMBbIX:
2X—3y+6=0; X+5y—-2=0
-3y =-2X—6, Sy=—-X+2,
y—gx+6 y——1x+Z
3 5 5
2 1
kl = 5 . k2 = — g .
[ToxcraBum HaliJICHHbIE 3HaYCHUSA k, 51 Kk, B bopmyny:
1 2 13
k, -k 573 15
27 tge = 5 3 __156_ 1
1+k, -k, 1, 2 13
1+(-2)-— =
5 3 15

tgp=-1 @=135".

[TonydeHHbI yronm Mexay nOpsAMbIMH - Tynod. CMEXHbIH ¢ HHUM, OyIeT OCTpbIi, TO €cTb

@, =180° —135° =45°,

3amaya Ne 3
1. CoctaBbTe YypaBHEHME MPSAMOM, MapamienbHoOl npsaMoil 5X+ 3y —7 =0 u npoxoasiieil yepes

Touky A(-2;6).

Pemenue
CocTtaBuM ypaBHEHUE Mmy4Ka MPSAMBIX, MPOXOIAIINX yepes TOYKY
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A(-2;6).
y—6=Kk(x+2)
Haxoaum yrioBo#t ko3 puimeHT 1aHHOM MPSMOK:
3y =-5x+7,
5 7 5

=——X+—; kj=—=.
y=m3Xty T3

5 . . o
Tak kak npsiMble napaienabHbl, TO K, = — 3 YIIIOBOM KO3 PHUIMEHT UCKOMOH TPSMOH.

. 5
[ToncraBuM HaliieHHOE 3HaUeHUE K, = —— B ypaBHEHUE ITy4YKa MPSIMBIX:
3

y—6=k(x+2);
ocJie mpeodpa3oBaHus MOIYIHM:
5x+3y—-8=0.

3agaua Ne 4

W3 touku A(-3;5) Ha ipsimyto X — 2y + 3 =0 omyiieH neprneHaukyssip. Hamucars ero ypaBHeHue.

Pemienue

CocraBum ypaBHEHUE my4JKa MPSIMBIX, TIPOXOJISATITAX qepes TOUYKY
Al=35),

y —5=Kk(x+3).

Haiinem yrioBoii koadduiuent k, npsmoit X —2y +3=0;

—2y=—X-3

y—1X+§'
2’

k, =

2
1
2

1

VunThiBas YCIOBHE MNEPHEHIUKYISAPHOCTH TpAMBIX: K = —k— , HalJaeM ypaBHEHHE HCKOMOU
2
psAMOM
k, =-2.
y—5=-2(x+3);
y+2x+1=0.
Otser: y+2x+1=0.

®opma npeacTraBiaeHust pe3yabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO" CTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COOJIOEHUEM
HEO0OXOIMMOM TOCEeN0BaTEIbHOCTH JEHCTBHUI; B OTBET€ NPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3alUCHU U BBIUNCIICHUS.

Ouenka "'Xxopomo' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBaHMS K OLIEHKE "OTIMYHO", HO JTOMYIIEHBI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJIAET MOJYYUTh NpPaBUIbHBIE PE3yJabTaThl U BBIBOJBI; B XOJI€
MpOBeIEHUS pabOThI ObUIH JOMYIIEHBI OIIMOKHU.

Ouenka ""Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM pabOTa BBHIMOJIHEHA HE MOTHOCTHIO WU 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIaTh MPABWIBLHBIX BHIBOJIOB.
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Tema 4.2. [IpsiMmble M IVIOCKOCTH B NPOCTPAHCTBE
IIpakTnueckas padora Ne 43
«Pemenne 3a1a4 Ha NapaJIeJILHOCTD NPSIMOI U INIOCKOCTID)

Henp padorbl: HayunThes pemaTs 3ajjauy Ha NapajuleIbHOCTh MPSMON U IJIOCKOCTH, UCIIOJIB3Ys
IPU3HAK NAPATIIEIBHOCTU IPSIMON U IIIOCKOCTH.

BbinosinuB padory, Bel Oyjaere:

yMeThb:

- pacrio3HaBaTh Ha YepTeXaxX M MOJCISIX IMPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX OMUCAHMSIMHE, U300pAKESHUSIMU;

- OIMCHIBATh B3aHMMHOE PACIIOJIOKEHHUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATH
CBOHM CYXKJICHUSI 00 ITOM PACIIOJIOKCHHH,

- aHAJIM3UPOBATH B MPOCTEHIINX CIIyYasX B3AUMHOE PACIIONIOKEHHE 00BEKTOB B IIPOCTPAHCTBE;

- CTPOUTH MPOCTEHIINE CeUCeHUS KyOa, TPU3MBbI, TUPAMHU/IBI,

- HCITOJIB30BATh MPH PEIICHUN CTEPEOMETPUICCKHX 3a/1a4 IJITAaHUMETPUIECKHE (PAKThI U METOJIBL;

- POBOIUTH JIOKA3aTEIbHBIC PACCYKICHUS B XOJC PEIICHUS 3a]1a4.

MarepuanbHoe obecnieuenue: VHauBuIyaibHbIC 3aaHuUsl, CIIPABOYHBIE MaTEpPHAIbl, KOHCIICKTHI
JIEKIINN.

3aganme:

M- KOJIMYECTBO OYKB B UMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- Mecs1 poxKACHUS

3anagaNel

Touka K ne nexur B minockoctu kBagpata ABCD. Touku M u P - cepenunst orpeszkoB KB u KC.
1). Kak pacnonosxens! npsimeie AD u MP?

2). Beruncnure mmHy otpe3ka MP, eciu cTopoHa KBajipata paBHa #1 CM.

3anaya Ne2

OcnoBanue AD tpanenuun ABCD naxoautcs Ha miiockoctu P, a ocHoBanue BC oTcTouT 0T Hee Ha

o o DA f+n
p cm. Haiigure pacCTOAHNEC OT TOYKH MEPCCCUCHUA TUArOHAJICH A0 IMJIOCKOCTU P, €CJIn . =

3amaua Ne3
[Tnockocte P nepecekaer ctoponsl AB u AC TtpeyronbHuka B Toukax B; m C; COOTBETCTBEHHO.
B1C; napannensna BC u paBHa ¢ cm, a AC;: G, C = #m:n. Haiitu BC.

IMopsiiok BbINIOJIHEHHS PA0OTHI:

1. BHuMaTenpHO MpOYHUTANTE YCIOBHUE 3aaUH.

2. 3anuiuuTe, 4TO B 33/1a4€ aHO, CAENIaliTe PUCYHOK.

3. IlpoaHanu3upyiiTe yCIOBUE 3aa4M, pacCyx aas OT TOTO, YTO HY)KHO HaWTH. BcrioMHuTE, Kakue
TeOpeMbI U (POPMYIIBI TOHATO0SATCS IPU PEIICHUH 3a1a4H.

4. Pemnre 3a1a4y. 3aluIlInTe OTBET.

[Ipu pemennn 3amay Ha STy TEMYy HMCIHOJB3YeTCsl OMNpEIETIEeHUE MapalieNbHbIX TPsIMOM U
TIJIOCKOCTH, MPU3HAK MApaJIEILHOCTH MPSIMOM U TIJIOCKOCTH, a TAK)KE BAIllM 3HAHUS U3 INITAHUMETPHUH.

Xox pa0doThI:
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3amaua Nel
Toukn A, B, Cu D ne nexar B onno# miockoctu. K u M — cepenunnt orpeskoB BD u CD.
1) MHwmerot au obme Touku mpssMasi KM U mi1ockocTh, B KOTOPOit jieskat Touku A,B u C?

2) Beraucnute nepumerp tpeyronbauka AKM, eciiu paccTosHIE MKy KXKI0W Mapoil JTaHHBIX
TOYEK PaBHO 8 CM.

Jano: = Aewx, Bew Ce
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K / M 1) nepecexarorcs u KM u o
E : 2) Haiitu Pagy
c
o A
Pemenue:

1) Touka K sBnsercs cepeaunoit orpe3ka BD, Touka M- cepenuna otpeska CD. 3HauuT oTpe3ok
KM - cpennsis nunus tpeyroiasHuka BCD.

3 o 1
Ilo cBoiicTBy cpepHeil JMHMM TpeyroibHuka KM||BE, KM =7 BC. CneposarensHo, otpe3ok KM
MapajuleieH MpPsMOW, JieKamend B IIIOCKOCTH. [lo mpu3HaKy napajuieIbHOCTH IPSIMOW M IIJIOCKOCTH,

OTPEC30K KM u mi1ockocTs mapauiCjibHbI, T.C. HC IICPCCCKAIOTCA.
2)Puzse = AK + AM + KM

KM =§Bc KM =4 e

Paccmotpum Tpeyronpauku ACD u ABD: AC=AD=AB=CD=BD, Tt1.e. ACD u ABD- paBHbie

PaBHOCTOPOHHUE TPEYTroJbHUKH, a OTpe3ku AM u AK- meamaHbl U BBICOTBI 3THX TPEYrOJbHHUKOB.
Haiinem 3Ti oTpesku:

AK = AM = ACT —MC?

MC =4 cwMm.

AK = AM =87 —47 = 84 — 16 = V48 = 4T cm
Puxrg =4+ 43 +4/3 =44+ 8V3

3amaya Ne 2

Ocnoanne AD tpaneruun ABCD naxoaurcs Ha tutockoctr P, a ocHoBanue BC oTcTouT oT Hee Ha

o o DA T
5 cMm. Haiigute pacCToAHNUEC OT TOYKHU IMEPCCCUCHUA NUArOHaJICU 0 IIJIOCKOCTU P, cCiin - = 7

C B

Jano:
ABCD - Tpamenus,

DA 7 .
et BBi1=5cwMm, BE1-LF

Haiitu: paccrosiaue or M o mmockoctu P

Pemenue

1) U3 toukm M mpoegem k minockoctd P mepnengukymnsp OM. CrnepoBarenbHo, OM-
paccrosgaue oT M 10 miockoctu P.

2) Paccmotpum AADM u ACEM
£BMC = £DMC Kak BEpTUKAJIbHBIE
£CBM = £ADM Kak HakpecTIekalue npu napamiensHbix npsamsix BC u AD u cexymeit BD.
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oA Fatiy Al
3nauuT, AADM u ACEM 11000HBI M T = o
oA T oA Fatly Al T

£ 1 €0 BM  EM 1
oM 7 7 1
—=-= DM =—EDEM =—ED
B 1 10 L0

3) Paccmorpum AEE, D u AMGD
£0 — ofimu#, £ BB, D = 2M0D = 90% = ABB, D ~ AMOD

BB, _ BD
MO MD
EE; _ 5D _ 1L
MG LFED T
7
M =—ED
10

MO =-—.5 =35
i

OtBerT: 3,5 cm.
dopma npeacTaBjieHusi pe3yJabTaTa: BBHITIOJIHCHHOE 3a/IaHHE.

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEIbHOCTH JEHCTBUIl; B OTBETE€ MPABUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIMCH U BBIYHCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIIECHbI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEIBLHO'" CTaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUJIbHBIE PE3yJIbTaThl M BBIBOJBI; B XOJ€
MPOBeICHUS pabOThI ObUIN JOMYILIEHBI OIIMOKH.

Ouenka ""Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIM padOTa BBHIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISET CENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.2. IlpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE
IIpakTnueckas padora Ne 44
«PemeHue 3a1a4 Ha MePHEHANKYIAPHOCTD MPSIMOMH U MJIOCKOCTH»

Heab padorei: Hayuntbest ncmosib30BaTh MpU3HAK MEPHEHANKYISIPHOCTH MPSMOM U IUIOCKOCTH,
TEOpEMY O TpeX MEPHNEHAUKYIAPAaX IPHU PELICHUH 3a1a4.

Beinosinus padory, Bel Oynere:

yMeTh:

pacmo3HaBaTh Ha 4YepTekaxX M MOJENSIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TpPEXMEpHBIC
00BEKTHI C UX OMMCAHUSIMH, H300pAKEHUSIMU;

OMUCHIBaTh B3aUMHOE PACIOJIOKEHHUE MPSAMBIX U IMJIOCKOCTEH B MPOCTPAHCTBE, ApryMEHTHUPOBATH
CBOM CYXKJIEHHUS 00 3TOM PacCTOI0KECHHH;

aHAJIM3UPOBATH B MPOCTEUIITNX CIyYasiX B3aMMHOE PACIIOIOKEeHHE 00BEKTOB B IPOCTPAHCTRE;

CTPOUTH MPOCTEHUINNE CeUeHUs KyOa, MPU3MBbI, ITUPAMU/IBI;

MCIOJIb30BATh MIPU PEIICHUU CTEPEOMETPUIECKIX 3a]1a4 IAHUMETPUIECKHE (PAKThl U METOIBL;

MIPOBOJIUTH JTOKA3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4.

MarepuanbHoe o0ecnieyeHue:
WNHauBuayanbHble 3a1aHNs, CIIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIIHA.
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3aganue:

M- KOJIMYECTBO OYKB B IMEHU
N- KOJIUYECTBO OYKB B (haMUTUHU
p- mecsn poXIaACHUS

3anagaNel

Jan pom6 ABCD. U3 Touku mepeceueHus ero auaroHajieil mposeaeH orpe3ok OF, Tak, dto
AF =€CF,  BF=DF.  [Jlokaxute, uyto OF mneprneHmukyaspeH IUIOCKOCTH pomba, otpe3ok AC
nepneHIuKyIsipeH miockoctu BDF.

3anaya Ne2

Han paBHoOenpennbiii TpeyronbHuk ABC. AC = EC= n cm, AB = m+ 5 cm. U3 Bepmmnsl yria C
MPOBEJICH K MIIOCKOCTH neprneHaukyisap CD, paBublii ¢ cM. Haitgute paccrosiHue ot To4uku D 10 CTOpOHBI
AB.

3amaua Ne3

Toukm Au B nexxar B miockoctu o, M—  Takas  Toyka B NPOCTpaHCTBE, IS
KOTOpOil AM = m , BM = n ¥ OpTOroOHaJIbHAs MPOEKIMS Ha IIOCKOCTh o 0Tpe3ka BM B Tpu pa3za Oosibiie
OpPTOTOHAJILHOM MPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosHue ot Touku M 1o
IJIOCKOCTH 0 .

3anaga Ne 4

Bricota mpsimoyronpHOro TpeyroinbHuka ABC, omyiieHHas Ha THUNOTEHY3y, paBHa P cMm. U3
BepmnHbl C psiMOTO  yriia  BOCCTaBIeH K  Iuiockoctd  tpeyronbHuka ABC nmepnenaukymsip CM,
npuueM M = m+n cMm. Haligute paccrosinue ot Touku M 1o runorenyssl AB.

Ilopsinok BbINOJIHEHHS Pa0OTHI:

1. BHUMaTenbHO IPOYHUTANTE YCIOBHE 3a/1a4H.

2. 3anuiuuTe, 4TO B 3a/1a4e JaHO, CAENIAUTEe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, pacCy’aas OT TOro, UTO HY)KHO HalTU. BcroMmHuTe, Kakue
TeopeMbl U (POPMYJIbl TOHAA00STCS TPU PEIICHUH 3a/1auH.

4. Pemite 3aga4dy. 3anuimTe OTBET.

IIpn pemieHnn 3agad Ha 3Ty TEMY HUCHOJB3YETCS ONpPENEICHHE NEPIEHIUKYISIPHBIX NPSIMON U
IJIOCKOCTH, MPU3HAK NMEPHEHIUKYISIPHOCTH TPSAMON U MIOCKOCTH, TEOPEMBI O TpeX MEPHeHAUKYIIpax, a
TaKKe Balllk 3HAHUS U3 INIAHUMETPUN

Xox padoTsI:

3anaua 1

W3 touku mepecedeHus auaroHaner napamienorpamma ABCD mposenen orpezok OM Tak, 4To
Ma = MCMB =MD, Jlokaxkure, 4To 0Tpe30k OM neprneHIuKyIspeH IIOCKOCTH NapajljiesiorpaMmma.

Jlano:
M ABCD - mapammenorp asm
ACNED =0
D c MA=MC ME =MD
0 Jlokazatp: GM-L{AECD)
A E
JlokazaTenbCcTBO

1) Paccmorpum tpeyronmpHukn AOM u COM. OM - oOmas cropona, Ma=MC mo
YCJIOBHIO, 40 = OC 110 CBOMCTBY AMAaroHajael napajienorpaMma. 3HauuT, TPEYTOJbHUKN PaBHBI MO TPEM
CTOpOHAaM, T.€. AAOM = ACOM. CnenoBarenbHO, LAOM = £COM.
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T. K. 3TH yIJIBI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 90°, T.e. OM L AL,

2) Paccmotrpum tpeyronmpHukn BOM m DOM. OM - o6mas cropona, ME =MD 1o yCIIOBHIO,
EC = 0D no cBOMCTBY AMaroHajieil napauieaorpaMma. 3Ha4uT, TPEYTOJIbHUKU PaBHBI 110 TPEM CTOPOHAM,
T.¢. ABOM = ADCOM. CnenoBaTenbHO, LBOM = £ DOM,

T. K. 3TH yIJIbl CMEKHBIE U paBHBIE, TO OHH PABHBI 11O 90°, T.e. OM LBD.

O L AC,
3) O L ED

} = OM L (ABCD ] oo mpmsHary Dep Il HAHKFAPHOCTH OpAMof H [0 CHOCTH.

3agaya 2

Croponsl Tpeyroisauka 10 cm, 17 cm u 21 cm. M3 BepmnHbl O0JIBIIETO YIila 3TOr0 TPEYTroJIbHUKA
IIPOBEJEH MEPNEHAMUKYISAP K €ro INIOCKOCTH, paBHbIM 15 cM. Halinnre paccTosiHME OT €ro KOHLOB 10
O0JIbIIeH CTOPOHBI.

Jano:
c D AABC,AE = 10 o, EC = 170, AC = 21em

BDL(ABE), BD = 15
Haiitu paccrosuue or B u D no AC

M

Pemienue
1) JdomomHuTenbHOE MOCTpOeHUE: MpoBeaem BM L AC,

3nauut, BM- paccrosnue ot B 1o AC.
DM — marmonHas

Bb — mpoeripid HarmoHHOH } = DI L AC = DM — paceroarne oT D go AC,
EIM L AL,

2) Hns toro, utoObl HalTH BbicOTY BM Tpeyronpnuka ABC, BelUMCIMM CHaydajla €ro IUIouajib,
e+b+c

ucnonb3ysd Gopmyny l'epona 5, =p - lp—ol - (p—8) (p—c), p= -
10+17+21
p=—7p = 24 oM

Sape =+ 24 (24 —10) - (24 —17) - (24 — 21) =24 12 T - 3 = Sden?
3) 3anumem Gopmyiy M1 BBIYUCICHUS IUIOMIAAd 5, = % fuft

[Ipumenum 3Ty HopMynny K HallleMy TPEYTOJIbHUKY: 5,4 = %P‘C - BM,

o . _ Zigac
Beipasum u3 atoit popmynet BM: - BM ===

M ="2=gm
21

4) Paccmotpum TpeyrosiibHUK BDM- npsMoyronbHbli, T.K. BD L (ABL),

ITo Teopeme Iudaropa naitnem DM:

DM =BDE +BM?

DM? =13% + 8% = 289

DM =+/289 = 17

OTBeT: pacCTOSHMS OT KOHIIOB NIEPIEHANKYJIIsIpa 10 cTopoHbl AC paBHbI 8 cM 1 17 cwm.

(I)opMa NnpeacTaBJICHUA Pe3yabTaTa: BRIIIOJTHCHHOC 3aJIaHUE.

Kpurtepun onenkmn:

Ouenka "oTaM4HO'" CTaBUTCA, €ciii paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOIIOICHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JIEHCTBUI; B OTBETE MPAaBUILHO U aKKypaTHO BBIMOJHEHHI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo'' cTaBUTCs, €CIU BBITIOJHEHBI TPEOOBAHMSI K OLIEHKE "OTIHYHO", HO JOMYIICHBI
2-3 Hemouera.

Ouenka "yI10BJIeTBOPUTEJIBLHO'" CTaBUTCS, eclii paboTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM

90



BBITIOJTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJYYUTh MPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOE
MIPOBEICHUS] pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE MO3BOJISIET CAENIATh MPABUIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckas padora Ne 45
«Pemenue 3a1a4 Ha IPUMeHeHHE TeopeM 0 TPEX NMepHeHTUKYIAPAX»

Leas padorbl: HayunThCcs MCHOJIB30BaTh NPU3HAK MEPHEHIUKYISIPHOCTH MPSMOM U INIOCKOCTH,
TEOpEMY O TpeX MEPHEHAUKYISAPaxX IPU PELICHUH 3a/1a4.

Boinosinus padorty, Bl Oynere:

yMeThb:

pacro3HaBaTh Ha 4YEpTEk)ax M MOJEISAX IMPOCTPAHCTBEHHBIC (OPMBI; COOTHOCHUTH TPEXMEpPHBIC
OOBEKTHI C UX OMUCAHUSIMH, U300paKEHHUSIMH,

OMHCHIBATh B3aUMHOE PACIOJIOKEHHUE MPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHUPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKECHHH;

aQHAIM3UPOBATH B MIPOCTEUIIINX CIIy4asX B3aUMHOE PACIOJIOKEHHE OOBEKTOB B MPOCTPAHCTBE;

CTPOUTH MPOCTEUIIINE CEYEHUS KyOa, MPU3Mbl, TUPAMUIbL;

MCIIOJIb30BATh MIPH PEIICHUU CTEPEOMETPUICCKIX 33/1a4 IJIAHUMETPUICCKIE (PaKThI U METO/IBI;

MIPOBOMTH TOKA3aTEIbHbBIE PACCYKICHHS B XO/I€ PEILICHUS 3a/au.

MaTtepuajbHOe o0ecneyeHue:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTBI J'IeKIIHfI.

3ananne:

M- KOJIM4YECTBO OYKB B UMEHU
N- KOJINYEeCTBO OYKB B (haMIIINU
p- MecsIL pOKICHUS

3anmagaNel

Han pom6 ABCD. U3 Touku mnepecedeHus ero auaroHanei mposeneH otpe3ok OF, tak, uto
AF =¢F, BF=DF. Jlokaxute, uro OF mnepneHOuKyIspeH IUIOCKOCTH pomba, otpesok AC
nepneHauKyisiper miockoctu BDF.

3anaya Ne2

Han paBHOOenpeHHblit TpeyroabHUk ABC. AC = BC = n cMm, 4B = m+ 5 cM. U3 Bepmunbl yrioa C
IIPOBEJIEH K IUIOCKOCTH nepneHauKyisip CD, paBHbiii p cM. Haiinure paccrosinue ot Touku D 10 cTOpOHBI
AB.

3amaga Ne3

Touku Au B nexar B  minockoctma, M — Takas Toyka B MPOCTpAaHCTBE, IS
KOTOpOM AM = m , BM = = 1 OPTOTOHAJIbHAS MPOEKIMS Ha IIOCKOCTh oo 0Tpe3ka BM B Tpu paza Gomblie
OpPTOTOHAJILHOW MPOEKUUH Ha 3Ty IUIockocTh oTpe3ka AM . Haiinute paccrosHue ot Ttouku M mo
IJIOCKOCTH d .

3anaga Ne 4

Bricota mpsmoyroisHOro TpeyroibHuka ABC, omymieHHas Ha THIOTEHY3y, paBHa P cMm. U3
BepunHbl C mpsiMOro  yria BoOcCTaBleH K  Iulockoctd  TpeyronbHuka ABC nepnenauxymsip CM,
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npuueM M = m+n cMm. Haligute paccrosiHue ot Touku M 1o runorenyssl AB.

Iopsinok BbINMOJIHEHHSI PadOTHI:

1. BHuMaTenbHO IpOYUTANTE YCIOBHE 3a1aUH.

2. 3anuiuTe, 4YTO B 3aJ1a4e JaHO, CAeNaiiTe pUCYHOK.

3. Ilpoananu3upyiite ycioBUe 3ahauu, pacCy’kaas OT TOro, UTO HY)KHO HalTu. Bciomuure, kKakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS IPU PEILICHUH 3a1a4H.

4. Pemte 3a7a4y. 3anuilnTe OTBET.

[Ipy pewmreHnu 3amad Ha 3Ty TEMY HUCIIOJIb3YETCS ONPENEICHUE NEPIEHAUKYJSPHBIX MPSMON U
IJIOCKOCTH, IPU3HAK NEPIEHIUKYIISIPHOCTH TMPSAMON U MJIOCKOCTH, TEOPEMBI O TPeX MEPHEHAUKYIIPAX, a
TaKKe BalllM 3HAHUS U3 [UNIAHUMETPUHU

Xoa paboThbI:

3anaqa

Bricota mnpsmoyronsHoro tpeyroinpHuka ABC, omyiieHHas Ha THUINOTEHY3y, paBHa 9.6. U3
BepmHbEI C IpSIMOTO ~ yriia BOCCTaBIeH K IUIOCKOCTH  Tpeyroibauka ABC mepnenaukynsp CM,
npuueM CM = 28. Haiiaute paccrosiaue ot Touku M g0 runotenysst AB.

Pemenue

[IpumenuTe TeopemMy 0 TpexX MEePHeHANKYISIPaX.

[Tycts CK - BBICOTA MAaHHOTO MPSIMOYTOJBHOTO TpeyrojbHuKa. Torma MK - HakimoHHas K
wiockoctu TpeyroiabHuka ABC, a CK - oproronanmpHasi MHpOEKIUs 5TOM HAKIOHHONW Ha IUIOCKOCTb
tpeyronbHuka ABC. Tak kak £KL-AE, TO 0 TeopeMe O TpeX MEepHeHauKyisIpax M& L+ AE. 3HayuT, AMMHA
orpe3ka MK paBHa PacCTOSTHUIO oT Touku M 1o npsimoii AB. "3 IIPSIMOYT'OJIBHOTO
tpeyroiabHuka MCK o teopeme Iludaropa naxoaum, uto

ME = ~CE' +CM? = /967 4+ 287 = 29.6.

OtBeT: paccrosinue ot Touku M g0 runotenyssl AB paBno 29.6.

(I)opMa NnpeacTaBJICHUsA Pe3yabTaTa: BLIIIOJTHCHHOC 3a/IaHNE.

Kpurtepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €CiM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0O0XOAMMOW TOCIE0BAaTeIbHOCTU JeMCTBUI; B OTBETE€ MPABWIBHO M AKKYPAaTHO BBIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xopomo'" cTaBUTCs, €CIIU BHINOJIHEHBI TPEOOBaHMS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HeyroueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHIIOJIHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJTHEHHON 4YacTH TaKOB, YTO IO3BOJISIET IMOJIYYUTh HPABHIbHBIE PE3YJbTaThl U BBIBOJBI; B XOJ€
IIPOBE/ICHUS paObOTh! OBUIN JIOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM paboTa BHITIOJHEHA HE TTOJIHOCTHIO UM 00BEM
BBINOJIHEHHON YacTH pabOoThl HE TIO3BOJISIET C/IE€NaTh MPABUIIbHBIX BBIBOIOB.

Tema 4.2. [IpsiMble U NJIOCKOCTH B IPOCTPAHCTBE
IIpakTHyeckas padora Ne 46
«PemieHue 3a1a4 Ha NaPaJIEJIbHOCTb II0CKOCTE»

Hear padorbi: HayunThcs MCMONB30BaTh MPU3HAK —MMAPAUIEIBHOCTH IIJIOCKOCTEW W CBOWMCTBA
MapaJuIeNbHBIX IUIOCKOCTEN MIPU PELIEHNHN 3a1a4.
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BobinosinuB padory, Bel Oyaere:

yMeTh:

pacrmo3HaBaThb Ha 4YepTekaxX M MOJENAX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH TpPEXMEpPHBIE
OOBEKTHI C UX OMUCAHHUSIMH, U300PAKEHUSIMU;

OIKCHIBATh B3aUMHOE PACIIOJNIOKEHHE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHUPOBATH
CBOU CYXJIEHUS 00 3TOM PaCIOJIOKCHHH;

aHAJIM3UPOBATh B MPOCTEUIINX CIyYasiX B3aUMHOE PACIIOIOKEHHE 00BEKTOB B IIPOCTPAHCTBE;

CTPOMUTH NMPOCTEUIINE CEUEHUS KyOa, IPU3MBbI, TUPAMUJIbL;

MCIOJIb30BaTh IIPU PEILICHUU CTEPEOMETPHUUECKHX 3a/1ay IUIaHUMETPHUUECKHE (PaKThl U METO/IBI;

MIPOBOJIUTH JIOKA3aTEIIbHBIC PACCYXKICHUS B X0/1€ PEIICHUS 3a]1ay.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIHH.

3aganue:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIW4YecTBO OYKB B (paMHIIUU
p- mecsn poXIaACHUS

3anaya Ne 1

Mexnay nByMsl napajuleIbHBIMHU IUIOCKOCTSIMH 3aKJIIOYEH OTPE30K, UIMHOW m+n cM. Haligure
MIPOEKILUU 3TOT0 OTPE3Ka Ha KaXIAYI0 MIIOCKOCTb, €CIIU PACCTOSHUE MEXKY INIOCKOCTSMU PABHO # CM.

3anaya Ne 2

[Inockoctn M u P mapaenshsl. M3 Touek A u B miockoctn M npoBeneHsl K 1iockoctu P
HaKJIOHHbIE AC = m+n cM U BED = m+4+n—3 cm. Ilpoexkuus naknonHod AC Ha OJHY M3 IUIOCKOCTEH
paBHa m cM. Uemy paBHa Ipoekuus HakIoHHOW BD?

3anaga Ne3

Mexny AByMsl lapauieabHbIMU TIockocTsMu P 1 Q mpoenenst otpe3ku AC u BD (touku A u
B nexar B mockoctd P), AC =m +n+p am, BD = m+n qm , pasnocts npoekiuit AC u BD Ha oy u3
IJIOCKOCTEN paBHa m M . Haliiure JIMHBI 3TUX MTPOEKIUN U PACCTOSHUE MEXKIY IUNIOCKOCTSIMH.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuTe, 4TO B 3a/1a4e JIJaHO, CAENIalTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3aauu, pacCyXkaas OT TOrO, UTO HY)KHO HalTU. BcnoMmHute, kakue
TeopeMbl U (HOPMYJIIBI TOHAIOOSATCS TP PEUICHUH 3a/1a4uH.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipn pemeHun 3agad Ha 3Ty TEMY MHCIIOJIB3YETCS ONpENEICHHE MapajyieNbHbIX IUIOCKOCTEH,
IIPU3HAK NapAJUIETbHOCTH IVIOCKOCTEHN, TEOPEMBI O MapaIEIbHBIX INIOCKOCTAX, a TAKXKE BalllM 3HAHUS U3
TUTAaHUMETPUU

Xox pa0doThI:
3amaua Ne |
Mexny nBymsi mapajuielIbHBIMU IUIOCKOCTSMHM 3aKJIFO4eH OTpe3ok, miuHor 10 m . Haligure
MIPOEKIIUU ITOTO OTPE3Ka Ha KAXIYI0 MIOCKOCTh, €CIIM PACCTOSHUE MEKY MIIOCKOCTSIMH PABHO 8 M.
Hano:

o
/ Haiitn npoexun AC
93
c B /
B

L




Pemenue

1) Tak Kak TJIOCKOCTH HapasuieibHbl, TO PACCTOSIHHUE MEXIy HUMH - 3To mneprneHaukyiasip AC.
[Toctpoum npoeknuto orpeska AB Ha miiockocts £. 910 oTpe3ok BC.

2) Paccmorpum TpeyronbHuK ABC- mpsSMOyroibHBIN.

ITo Teopeme [Mudaropa 4B* = AC? + BC?

ACY = AR? —BC®
ACT =10%F —8f =100 — 64 = 36
AC=6 cm.

Tak Kak MI0CKOCTH MapaielbHbl, TO IPOEKIUU OTPe3Ka Ha ATH MJIOCKOCTU OYAYyT paBHBI.

3agaua Ne 2

[Tnockoctu M u P mapamnensHbl. 3 Touek A m B muockoctu M mpoBenens! k miockoctu P
Haknonnble AC= 37cm u BD=125 cm. IIpoekuus HakinonHoit AC Ha OJHY U3 TUIOCKOCTEH paBHaA 12 cMm.

Yemy paBHa mpoekuys HakJIoHHOH BD?

Jano: M | F.Ae M.EeM
Tl AC =37 e, BD = 125 em
/A B / AE LP,BK LP.CE=12em
/ \ Haittu: KD

Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIH.
ITo Teopeme [Mudaropa A2* = AE* + CE?

AF? = AC* — CE®  AF® =372 — 127 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronpauk BKD- npsiMmoyronbHbIil.
ITo Teopeme I[Mudaropa E0? = K0*® + E&®

En? =BD* —BE* AE=BK, kak paccTosiHus MEX]y MapajielbHbIMU MIOCKOCTSIMH.
KD? =1258% —358% =18A25 — 1225 = 14400

KD= 120 cm.

Otser: npoekuus BD paBna 120 cwm.

3amaua Ne3

Mexny aAByms apauiedbHbIMU TIockocTaMu P 1 Q mpoBenenst otpesku AC u BD (Touku A u
B nexar B mmockoctu P), AC=13 cm, BD=15 cm, cymma npoeknuit AC u BD Ha ogHy M3 TIocKocTen
paBHa 14 cm . Haliiure JUIMHBI 3TUX MPOEKIMA U PACCTOSTHUE MEXKAY MIIOCKOCTSIMHU.
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Jano: Gl P, AP, EE?F
AC =13 e, BD =15 e
AE LR,BK L Q€+ DK = 14
Haritu: CE, AE, DK

Pemenune
1) Paccmorpum tpeyronbHuk ACE- IpsMOyroJIbHbIN.
ITo Teopeme [Mudaropa A* = AE* + CE?
AF? = AC? — CEP
[lycts CE = x, Torna DK=14-x.
AE? =169 — x°
2) Paccmotpum tpeyrosnbauk BDK- npssMoyronabHBIii.
ITo Teopeme I[Mucdaropa E0? = BX® + DX*
BK? = ED® — DK?
BE? =225 — (14 —x)% = 225 — 196 + 28x — x? = 29 4 28x — x?
AE=BK, kak paccTosHUs MeXAy NapauieIbHbIMU IIJIOCKOCTIMU
3HauuT,
169 —x? =20 4 28y — x®
28xr =140
X=5
CE=5 cm, DK=14-5=9 cm
AE =+/169 — 25 =144 = 12 em

OrtBer: pacCToOAHUEC MCKAY IITIOCKOCTAMUA 12 CM, IPOCKI NN HAKIIOHHBIX 5cmu9cem.
(I)opMa NpeacTaBJCHUA pe3yabTaTa: BhIIIOJTHCHHOC 3aJIaHUE.

Kputepun onenkn:

Ouenka "oTaM4HO'" CTaBUTCSA, €clii paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCNEAOBATENBHOCTH JEHCTBUI; B OTBETE MPABUIBHO U aKKypaTHO BBIMOJIHEHBI BCE
3aMiCH, BRIYUCIICHUS, PUCYHKH U TpadUKH.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPeOOBaHMS K OLIEHKE "OTIMYHO", HO IOMYIICHBI
2-3 HemoueTa.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMIOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUJIbHBIC PE3YyJIbTaThl M BBIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO'" CTaBUTCS, €CITU pad0Ta BHIMOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B IPOCTPAHCTBE
IIpakTnyeckas padora Ne 47
«PerieHue 3a1a4 Ha ABYIrpaHHbIe YIJIbD»

Heas padorbi: Hayuutbes pemars 3aaydl Ha MPUMEHEHHE MOHATHH yriia MeXAy NpsMOd U
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IJIOCKOCTBIO, ABYTPAHHOTO YIJIa, YIJIa MEXAY TIOCKOCTSIMH.

BobinosinuB padory, Bel Oyaere:

yMeThb:

pacro3HaBaTh Ha 4YepTeXax M MOJENSIX IMPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX OMUCAHHSIMHU, U300PAKESHUSIMU;

OIHMCHIBATh B3aUMHOE PACIIOJIOKCHHE MPSIMBIX M IUIOCKOCTSH B MPOCTPAHCTBE, apryMEHTHPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKCHHH,

aHAJIM3MPOBATh B MPOCTEUIINX CITyYasiX B3aMMHOE PACIIOJIOKEHHE 00BEKTOB B IIPOCTPAHCTRE;

MCIOJIb30BaTh MIPH PEIICHUU CTEPEOMETPUICCKIX 33]1a4 IJIAHUMETPUIECKIE (PAKTBI U METOIBI;

IIPOBOIMTH JIOKA3aTEIbHBIC PACCYKICHHS B XOJI¢ PEIICHUS 3a/ad.

MarepuajibHoe o0ecnieyeHme:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCPpUaJIbl, KOHCIICKTbI JICKI_[I/II;'I.

3aganue:

M- KOJINYECTBO OYKB B UMEHH

N- KOJIMYECTBO OYKB B pamMiinu

p- Mecs1 POKICHUS

1) 3 Toukn A BHE IUIOCKOCTH MPOBEACHBI K IUIOCKOCTH MEPIEHIUKYIAp AE = # CM U HaKJIOHHBIE
AC u AM, o6pasyrolue ¢ MIOCKOCThIO YIJIbI 30°. Hailinute yron mexay HakJIOHHbIMU IpsiMoi. Haliure
CM.

2) KareTtsl npsiIMOyroJIbHOTO TPEYrOJIbHUKA PaBHBI # CM U #+ m cM. Onpenenure pacCTOsTHUE OT
BEPUIMHBI MPSAMOIO yria A0 MJIOCKOCTH, KOTOpask MPOXOAUT Yepe3 TMIIOTEHY3Y M COCTaBIIAET YIoj 30° ¢
MIJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe mpsmoro aByrpanHoro yria. AAj; u BBi- nepneHaukynspsl K
pedpy, MpOBEACHHBIE B Pa3HBIX TPaHAX, MpHueM AR = wm cM, A4, =n+4m cM, BE; =n —1 cMm. Haiigute
AlBl.

ITopsinok BbIMOTHEHUS PA0OTHI

1. BHUMaTeapHO NPOYMUTANTE YCIOBHUE 3aJa4H.

2. 3anuiunTe, 4TO B 3a/1a4€ JAHO, CAEIANTE PUCYHOK.

3. [Ipoananu3upyite yCJIOBHE 3a/auu, pacCyXxias OT TOTO, YTO HY>KHO HailTu. BcmomuuTe, Kakue
TeopeMbl U (hOPMYJIbl HOHAAOOSTCS IPU PELICHNUH 33/1a4H.

4. Pemute 3a1auy. 3anuimTe OTBET.

IIpu pemennu 3a1a4 Ha ATY TEMY MUCIOIB3YIOTCS ONPEAEIEHHS YIJla MEXY NPSMOM U MJIOCKOCTBIO,
JIBYTPaHHOI'O yIJia, JMHEHHOr O yIJia ABYTPaHHOIO yIJia, a TAKXKe Ballld 3HaHUS U3 IUIaHUMETPHUH.

Xox pa0doThI:

3agaua 1

Han tpeyronsauk ABC co croporamu AB=9 cm, BC=6 cm 1 AC= 5 cMm. Yepe3 MEHBIITYIO CTOPOHY
IIPOXOJUT IUIOCKOCTh, COCTAaBJISIONIAs C INIOCKOCTBIO TPEYrOJIbHUKA YTroJl 45°. Haiizure paccTosiHue
MEXy INTIOCKOCTBIO U BEPIIMHOMN B.

E
o Jlano: AAEC,AB = 9em
Bf =6 ot AC =5
A D AT E oot = 457

Haittu: Paccrosinue ot B 10 a
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Pemenne

1) JononHuTEIbHOE MOCTPOCHKE: TpOoBeaeM Bl L ¢ = BD — paccToamue oT B go miockocTH 6
EM 1 AC = DM 1L AC o TeopeMe 0 TpeX MepIleHARKYII DAY,

3HayuT, £BMID — minefinud yron geyTpadHoro yroa, £ BMD = 458,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHauasa BBIYHUCIUM ILJIOMIAIs TPEYrojbHHUKa 10 Gopmyite ['epoHa:

Sa=Ap lp—al lp—8-(p-c)
p:q+:+5:ll:lc:r-1

Supe =10 145 = 10+ Zep?
Supe =3 AC BM = B =212

AL
1047
BM = T = 432
3) Paccmorpum tpeyroapHuk BMD- npsiMOyrosibHbIN 110 TOCTPOEHHUIO.
= = sinzEMD
EM
ED = EMsinsBMD
-
= 42 sind8® = 42 T =4 o

OTBeT: pPacCTOAHUC OT B 1o nmnockoctu 4 cm.

3amaua 2
Konusr otpeska MK nexar Ha rpaHax mnpsMoro jsyrpanHoro ymma. MM; un KKi-
MePIeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM31=12 cm, M;1K;=3 cm. Haitnute KKj.

M I
Jlano: = mef = 90°

ME =13 ca, MM, = 12 o1, M K, = 3 om

MM, 1o, KK, Lo

/ M / Haitru: ¥,

Pemenue
1) TlocTpoum NMHEHHBIH yroj ABYrpaHHOro yria. /[ns atoro uepe3 Touky Mj nmpoBeneM OTpe3oK
M;E, napannensusiii u paBubiii KKj.
KK, 1a, cnenosarenbHo, M, E L a,

= MM, E — mimefisnfi yToI gEFTDAHHOT0 YIa, sHa=mT = MM, E =90¢,

2) Paccmotpum AMEK

ME- HaknonHas k miaockocTH £, EMj — ee mpoekiust Ha 3Ty miockocTb, EM; 1 B ( T.k. EM1KiK —
MPSIMOYTOJIBHUK 10 nocTpoeHuto). CrnenoaTtensHo, ME L EK (1o Teopeme 0 Tpex MepHeHANuKYIsIpax) u
AMER — nmpamoyTomeHES,

I[To Teopeme Iudaropa MK? = ME? + EK®

ME® = ME®? — EE? EK=MK;=3 cm

ME® =13% —3F =169 — 3 = 160

=+160 =410 e

3) Paccmotpum AMM, K — mpamoyromese, T.x. < MM, E = 908,

ITo teopeme IMudaropa ME* = MM, * 4 M, E?

M,E® = ME® — MM, *
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M, E? = 160 — 144 = 15
M.E=4 cm.

Bunaunt, KK1=4 cmMm.
OtBet: KK1=4 cm.

C[)opMa NMpeacraBjJdcHusd pedyjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCSA, €clii paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCIIEAOBATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO W aKKypaTHO BBIOJHEHBI BCE
3aMMCH, BRIYMCIICHUS, PUCYHKH U TpadUKH.

Ouenka "'Xopoio' CTaBUTCS, €CITU BBITIOJHEHBI TPEOOBAHMS K OLICHKE "OTIMYHO", HO TOMYIICHBI
2-3 Henmoyera.

Ouenka "y10BJIETBOPUTEIBHO' CTAaBUTCS, €clii paboOTa BBIMOJIIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITTOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAECT IOJYYUTh INMpPaBUJIbHBIC PE3yJbTaThl M BBIBOJBI; B XOJIE
MIPOBEJICHUST pa0OTHI OBUTH JOIYIIEHBI OIIHOKH.

OueHka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIM pabOTa BBHIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISIET CACNIATh MPABUIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHM U KpyIJble TeJa
IIpakTHyeckas pabora Ne 48
«Pemenue 3a1a4 Ha napaJjuiejienune] u Kyo»
Hexapb padotbl: HayuuThcs pemats 3a1a4u ¢ napajiesienunesoM u Kyoom

Beimosinus padory, Bl Oynere:

yMeThb:

—Ppacrno3HaBaTh Ha YepTekax M MOJENAX IMPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C UX ONMHUCAHUSIMH, U300pAKEHUIMH,

—OIUCBIBAaTh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh
CBOM CYXKJIEHUSI 00 ITOM PACIIOJIOKEHHH;

—aHaJM3UPOBATh B IPOCTEHIINX CIy4asX B3aUMHOE PaclooKeHHuEe 0ObEKTOB B IPOCTPAHCTBE;

—u300pakaTb OCHOBHbIE MHOTIOIPAaHHUKHM W KPYIJIbIE TE€Ja; BBINOJIHATH YEPTEXKH IO YCIOBUAM
3ajau;

—CTPOUTH NMPOCTENIINE CeUeHUsI Ky0a, TPU3MBbI, TUPaMU/IbI;

—pelmaTh IUIAHUMETPUYECKHE W TPOCTEHIINE CTEPEOMETPUYECKHE 3aJaud Ha HaxOXKICHHE
reOMEeTPUYECKUX BEJIMYHUH (IUIMH, YIIIOB, IUIOMIa e, 00beMOB);

—HCII0JIb30BaTh MPH PELICHUH CTEPEOMETPUUECKHX 33/1a4 IJIaHUMEeTprudecKkrue (GakThl U METOJIBI;

—IIPOBOJIUTH JJOKA3aTENIbHbIE PACCYXKACHUS B X0JI€ PELICHUS 3a1a4;

MarepuanbHoe obecrnieyeHue:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MAaTEpUabl, KOHCIIEKTHI JIEKIIHIA.

3aganue:

1.Pe6po xyba paBHO 6 cM. HaiiTu ero o6beM U miiomajs NoJIHOW MOBEPXHOCTH.

2. B nmpsmMoyronsHOM mapalijieNienure/ie Juaroainb ocHoBaHUA 12 cM, a 6okoBoe pebpo 15 cwm.
Haiitn mnomaas AMaroHaIbHOTO CEUEeHMS.
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ITopsinok BbINoOJIHEHUs PadoOThI:
1)BBIMOTHUTE YepTex

2)3anucarb KpaTKO yCJIOBHE 3a/1a4U
3) OopMuTh perieHue 3a1a9u

Xox padoThI:

3agaua 1: Yron mexnay nuaroHansio AC, npsmoyronsHoro napamienenunena ABCDA1B1C1D;, u
mockocThio ocHOoBaHUs ABCD pasen 30°, a nmuaronans O0okoBoi rpanu DC, HakiIOHEHa K IIOCKOCTH
OCHOBaHMs 101 yriioM 45°. Beicota napamenenunezaa pasHa 3 cMm. Haiinute ero oobem.

Pemenue:

LCDC = £DC,C=45°= DC =CC, =3
' AC,=2CC, =6
AC =6 —F =33
BC=AC - 4B =\J37-9 =32
Viscosncn =AB-BC-CC,=3-342-3=272
Oreet: 27/2 o’ |
3agaya 2: CTOpPOHBI OCHOBAHMS npﬂMoyroanbro napauiesienuIes;a paBHel 6 Mu 8 M, 60KoBoe pedpo

paBHO 10 M. HaiinuTe yron Mex 1y quaroHalibio napasuiesienuiiesia ¥ INIOCKOCTBIO €r0 OCHOBAHUS.
Pemenue:

AC =6 +8° =10

AC = CC, = AACC, paBHOGeRpeRWLK, 2 IRANHT ot = A5 ,
Orgert: 45°,

®opma npeacraBiaeHus pe3yabTaTa: BHIIOJHEHHOE 33JaHHE.

Kpurepum ouenku:

Ouenka "OTJMYHO'" CTaBHUTCS, €ClM pa0doOTa BBHIOJTHEHA B IMOJHOM 00BEME C COOMIOIEeHUEM
HEOOXOMMOM TOCIIEI0BATEILHOCTH JICUCTBUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aITMCH U BBEIYHCIICHMS.
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Ouenka "'xopomo' CTaBUTCS, €CIU BBHIITOJTHEHBI TPEOOBaHUS K OLEHKE "OTIUYHO", HO JOITYIICHBI
2-3 HemoueTa.

Ouenka "yI0BJIETBOPUTENbHO' CTaBUTCS, €CId pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MpaBUIIbHBIE PE3yJbTaThl M BBIBOJBI; B XOJIE€
MpOBeACHUS PAOOTHI OBUTH TOTYIIEHBI OTHOKH.

Ouenka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM PadOTa BBHIIIOJIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpYyIJble TeJia
IIpakTnueckas padora Ne 49
«PerieHue 3a1a4 Ha IPU3MY»
Hean pabdotbi: HayuuThes pemars 3aa4u ¢ MPU3MOn

Boinosinus padorty, Bel Oynere:

yMeThb:

—pacrno3HaBaTh Ha 4YEPTEXKAX W MOJEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH TPEXMEpPHBIC
OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMU;

—OIIKMCBIBATh B3aUMHOC PACIIOJIOKCHHUEC IIPAMBIX W IJIOCKOCTEH B IMpOCTPAaHCTBC, apryMCHTUPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJNIOKECHHH;

—aHaJM3UPOBATh B MPOCTEHUININX CITy4asX B3aUMHOE PACIoJIOKeHHUE 0ObEKTOB B IIPOCTPAHCTBE;

—u300paxaTb OCHOBHBIE MHOTOTPAHHUKH W KPYIJIBIE TE€Ja; BBINOIHITH YEPTEKH IO YCIOBUSIM
3ajauy;

—CTPOUTH NMPOCTEUIIINE CeYeHHs Ky0a, MPU3MBbI, TUPAMUJIbI;

—pemarh TUTAHUMETPUYECKHE U TPOCTEHIINE CTEPEOMETPUUYECKHE 3a/ladyd Ha HaXO0XICHUE
Te€OMETPUUYECKUX BEIUYUH (IUIMH, YIIIOB, TUIOMIaAeH, 00bEMOB);

—HCIIOJIB30BAaTh NPHU PCIICHUU CTCPCOMECTPHUUCCKUX 3aaaY INITaHUMETPUICCKUC q)aKTBI U METOBI,

—IPOBOJIUTh JJOKA3aTeJIbHbIE PACCYKIEHUS B XO/I€ PEIICHUS 33]1a4;

MarepuajbHoe obecnedyeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI J'IGKHI/II\/'I.

3ananne:

1.0cHoBaHMe MpsSMON MPHU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOpPOro paBHBI 4 M, O0KOBOE pedpo
npu3Mbl paBHo 8 M. Haliure mitomaib moiHOM NOBEPXHOCTH MPU3MBI.

2.0cHOBaHHE NPSIMOM MPU3MBI — MTApAJLIEIONPaMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°.
Beicora npusmbl 12 cM. HaiiTu mosmHyro moBepXHOCTh U 00bEM.

Kpartkue Teopernyeckue cBeleHUA:

MHOrorpaHHMKOM Ha3bIBAE€TCS TEJI0, OTPAaHMYEHHOE IUIOCKUMHM MHOroyrosiibHukamu. OOrmime
CTOPOHBI CMEKHBIX MHOTOYTOJIBHUKOB Ha3bIBAIOT pedpaMu MHOTOTrpaHHUKA. MHOTOyroJIbHUKH, KOTOPBIE
OrpaHUYMBAIOT MHOIOTPaHHUK, HA3bIBAIOTCA €ro IpaHAMHM. ['paHM MHOTOrpaHHMKA, CXOIAILIUECST B
OJIHOM TOYKe, 00pa3yl0T MHOTOTpPaHHBIA YroJl; BEpUIMHBI TAaKMX MHOTOTPAaHHBIX YIJIOB Ha3bIBAIOTCS
BepIIMHAMM MHororpaHHuka. [IpsmMele, coenuHsonMe ABe Kakue-HUOYIb BEpIIMHBI, HE JIeXKAllUe Ha
OJIHOM T'PaHH, Ha3bIBAKOTCS AUATOHAJISIMH MHOTOTPaHHUKA.

IIpu3ma — MHOIOTpaHHHK, JBE TIpaHU KOTOPOIO SBJIAKOTCS PAaBHBIMM MHOIOYTIOJIbHUKAaMH,
JeXalMMU B NapaJUIeNIbHBIX IIJIOCKOCTSX, a OCTAJIbHBIE I'PDAHU — MNapaJIeJorpaMMaMH, HWMEIOIIUMHU
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o0111e CTOPOHBI C 3TUMU MHOTOYTOJIbHUKAMHU.
IIpsiMas nmpu3ma Ha3bIBACTCA NPABUJIBHOM, €CIIU €€ OCHOBAaHUS — IIPAaBUIIbHBIE MHOTOYT'OJIBHUKU.
IliIomaap0 MOJIHON MOBEPXHOCTH NPU3MbI HA3bIBAECTCS CyMMa IUIONIANCH BCEX €€ TpaHeu, a
IUI0IA/IbI0 0OKOBO MOBEPXHOCTH ITPU3MBI — CyMMa IIJIOIIAJe ee OOKOBBIX TpaHEH.
S,.,,=2S,,, +S

noxn 60k

Inomaas 60KOBOI MOBEPXHOCTH MPSMOIl IPU3MBI paBHA MPOU3BEICHUIO IEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

Sﬁok = P ’ h
Oﬁ'béM HpﬂMOﬁ Hpﬂ:;MbI PaBCH HpOI/ISBe,I[eHI/IIO Ijomazan OCHOBAHUS HaA BBICOTY.
V=S -h

OCH

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1) BbINOJHHUTH YEPTEK

2) 3amucarh KpaTKO yCJIOBHE 3a/1a41
3) OdopmuTs pelieHue 3aaadu

Xoa paGoTsI:

3amgaua 1: OcHoBaHHE TPSMOW TPU3MBI - poMO C BbicOTOM 2 aM. Ilmomans OOKOBOHM IMOBEPXHOCTH
IIpyU3Mbl paBHa 96 M7, a TUTONIA T TTOJTHOM MIOBEPXHOCTH paBHa 128 mv’. Haiizire BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ O0KOBOE pedpo bPasHuMIly MEXTy IUIOMA/b0 MTOTHOM TOBEPXHOCTH
TIPU3MBI U TJIOIIA/IbE0 OOKOBOW OBEPXHOCTH MPU3MBI — 3TO YABOCHHAS

TUIOIA/Th OCHOBAHMSI ITPU3MBIL.

L Sem2a > 2a~128-96=32 = a~16

S dah=962 h=2 o5 Gu)
Omer: 1,5m. %
3apava 2: OcHoBaHHME MPSAMOM MPU3MBI - IPSIMOYTOJIbHBIN TPEYTOJIbHUK, KATEThl KOTOPOTO PaBHBI
5 wmu 12 M, 6oxoBoe pedpo npusmel paBHo 10 M. Haiiaure mtoriane mOgHONH MOBEPXHOCTH MPU3MBL.

Pemenne
C,
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AC =~5"+12° =13

S = 25, 5 + SAA. a5t SBB.CIC' + S“MC'C

S =2*0,5*5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ouenku:

Ouenka "oTJM4YHO'" CTaBUTCSA, ecii paboTa BBHINOJHEHA B TOJHOM OOBEME C COOJIOJIEHHUEM
HEO0OXOIMMOM TIOCIIEAOBATEIPHOCTH JEHCTBUI; B OTBETE€ NPABWIBLHO W aKKypaTHO BBIMOJIHECHBI BCE
3alMCH U BEIYHCICHHA.

Ounenka '"xopomo' cTaBUTCS, €CJIU BBIIIOJHEHBI TPEOOBaHUA K OLICHKE "OTJIIMUHO", HO TOIYLIEHBI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €Clii pabOTa BBINIOJHEHA HE IMOJHOCTHIO, HO O00BEM
BBITIOJTHEHHOW YacTHW TaKOB, YTO IO3BOJISIET IMOJIYYUTh MPABHIIbHBIC PE3YNbTAaThl U BHIBOJABI; B XOE
MIPOBEJICHUS paOOTHI OBUIH JOIYIIEHBI OIITHOKH.

OueHka ""Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIM pabOTa BBIOJIHEHA HE MOJTHOCTHIO U 00bEM
BBITIOJTHEHHOW 9acTH PaOOTHI HE MO3BOJISET CIENIATh PABIIIBHBIX BEIBOJIOB.

Tema 4.3 MHOrorpaHHMKHM M KpyIJble Teja
IIpakTnueckas padora Ne 50
«Pemenue 3a1a4 Ha NMPaAMUIY»
Hean pabdotbi: HayuuThes pemars 3aa4u ¢ MUpaMUI0i

Boinoinus padorty, Bel Oynere:

YMeTh:

—pacrno3HaBaTh Ha 4YEpPTEkKaxX W MOJEIAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEpPHBIE
OOBEKTHI C UX OMUCAHUSIMH, U300PAKEHUSIMU;

—ONUCHIBaTh B3aMMHOE PACIIOJIOKEHUE NPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE, apryMEHTHUPOBATh
CBOHM CYXKJIEHUSI 00 ITOM PACIIONIOKECHHH;

—aHaJM3UPOBATh B MPOCTEHIINX CIy4asX B3aMMHOE PACIOJIOKEHNE 0OBEKTOB B IIPOCTPAHCTBE;

—u300paxarb OCHOBHBIE MHOTOTPAaHHUKH W KPYTJIbIE TeJNa; BBIMOIHITH YEPTEXKH IO YCIOBUSIM
3ajady;

—CTPOUTH MPOCTEUIIINE CeYeHHS KyOa, MPU3MBbI, TUPAMUJIbI;

—pemarh TUTAHUMETPUYECKHE W TIPOCTEHINE CTEPEOMETPUUYECKHE 3aJaud Ha HaXOXJIEHUE
Te€OMETPUUYECKUX BEIMYUH (IUIMH, YTIIOB, TUIOMIAeH, 00hEMOB);

—HCIIOJIB30BAaTh IPHU PCIICHUU CTEPCOMETPHUICCKUX 3a1aY INNITaHUMETPUICCKUC q)aKTI)I n MCTOABI,

—IPOBOJIUTH JJOKA3aTEJIbHbIE PACCYKIEHUS B XO/I€ PEIICHUS 3a]1ay;

MarepuanbHoe o0ecnieyeHmne:
NHauBuayanbHble 3aaHNs], CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTHI JIEKIIHIA.

3aganme:

1.Haiiaute 00beM MpaBUIIbHOMN YETHIPEXYTOIbHOM MUPaMUbI, BHICOTA KOTOPOH 4 CM, a AMAaroHajb
OCHOBaHUA 8 CM.

2. HaifTu TONHYIO TIOBEpXHOCTh TMPSIMOH THpaMHIbl, B OCHOBAaHWH, KOTOPOH JIEKHT

102



PaBHOOEAPEHHBIN TPEYTrOJbHUK C OCHOBAaHHMEM 5 CM M OOKOBBIMH cTOpoHamMH 6 cM. bokoBeie pebpa
nupamMujsl 12 cm.

Kparkue Teoperuyeckue cBeleHUA:

IImpamua — 5T0O MHOTOTPaHHUK, COCTaBJICHHBIN U3 N—YTOJbHUKA U N TPEYTOJIbHUKOB.

MHOrOoyroJbHHUK - OCHOBAHHME MMHUPAMU/IBI, TPEYTOJILHUKY - OOKOBbIE TPaHM C OOIIeH BEPIIMHOM,
Ha3bIBA€MOW BepIIMHOM mnupaMuabl. [lepneHauKymsp, ONyIIEHHBIM M3 BEPIIMHBI NMpPaMUIbl Ha €€
OCHOBAaHME, HA3bIBACTCS BbICOTOM MUPAMU/BI.

[Tomaae MoMHON MOBEPXHOCTH MUPAMUIBL:  Spom = Sgox + Socn

VZESOCH.H

O0bemM TUpamMuIbL:

Ilpasunvuas nupamuoa

[lupamua Ha3bIBaeTCs NPABWJIBLHOM, €CIM €€ OCHOBAaHHME — TMPABWJIBHBIM MHOTOYTOJIBHUK, a
OTPE30K, COSAUHSIONINI BEPIIHHY TUPAMUIBI C IICHTPOM OCHOBAHHSI, SIBIISIETCS €€ BHICOTOM.

Bce OokoBble pebpa mNpaBWIBHOW TNHpPaMUIbI PaBHBI, a OOKOBBIC T'paHU SBISIOTCS PaBHBIMHU
paBHOOCIPEHHBIMH TPEYTOJIHLHUKAMHU.

Bricota O0KOBOW TpaHM TPaBUIBLHON NHPAMHIBI, MPOBEACHHAS W3 €€ BEPIIMHBI, HA3bIBACTCS
anogemMoi.

Ilomanabs 00KOBOIi MOBEPXHOCTH TPABHJIBHOW NMHPAMHMIBI PaBHA IIOJOBUHE IMPOU3BEIACHUS
MepruMeTpa OCHOBAHUS HA arodemy.

1

SéaK:EPocn'g
Il10omaab MOJIHOI MOBEPXHOCTH MPABUJIBHON NMUPaAMUIbI:
S = SOCH+% P-Il

NnoJiH

ITopsinok BbINOJIHEHUs padoOThI:
1)BbInONHUTE YepTex

2)3amnucarh KpaTKo yCJIOBHE 33/1a4H
3) Odopmuts perieHue.

Xoa paGoTsI:

3anaya 1: CtopoHa OCHOBaHHS TPABWILHOW YETHIPEXYrOJLHOW MUpamMuabl paBHa 4 cM, a amodema
o0pa3yeT C MI0CKOCTHIO OCHOBAHUS yToJl B 60°. Haifiprre 1uiotmap mosHoi TIOBEPXHOCTH MHUPAMMUIBI

Pemenue:

EH=Ypc_2
2
© LESH =90°-60°=30°= §E =2EH = 4
l 3 a
S =4-4-5AB+AB' =2-4.4+4% =48 (cmh)

Oreer: 48 e’
3anaua 2: OcHoBaHMe MpaMHIBI —poMO, TraroHam kotoporo paBabl 30 cM 1 40 cM. BbeicoThl OOKOBBIX
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TpaHei, POBEACHHBIC M3 BEPIIMHBI TUPAMH/IBI, 00pa3yrOT ¢ BHICOTOM MAPAMUIBI YIJIBI, PABHBIC 30°. Haiimre 0GbeM

MAPaMUIBL
Peirenne:
AC=40 = AH=HC =20

BD=30= BH=HD =15
AB=\20° 1157 = 25
HE=%BC=I2,5

SE = 2HE = 25
SH =VSE2 —HEZ =

. .
25? ——-.=25...‘/1-
4 2

11 3 + |
V. =-.2.40.30.95.87 _ y3
=3 40.30.25 > =5000- 3 =2500\/§ ((:Mg)

Otser: 250043 o,

(I)opMa NpeacTaBJICHUA pe3yabTaTa: BhIIIOJIHCHHOC 3a/JaHNUE

Kpurepun oneHku:

Ouenka "oTJaM4HO'" CTaBUTCS, €ciid paboTa BBHINOJIHEHA B TOJHOM O0BEME C COOIIOJEHUEM
HE0OXOIUMOM TOCIEA0BATEIBHOCTH JEHCTBHUI; B OTBETE€ MPABUIBHO U aKKypaTHO BBINOJHEHBI BCE
3aIIMCH U BBIUYKMCIICHHS.

Ouenka "xopouo' cTaBUTCS, €CITU BHIIOTHEHBI TPEOOBAHHUA K OLIEHKE "OTIIMYHO", HO JIOMYIICHBI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEJIBHO'' CTAaBUTCS, €Clid pabOTa BHIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJNYYHUTh MPABWIBHBIC PE3YNIbTAThl U BBIBOJBI; B XOJC
MPOBeIEHUS pabOThHI ObUIH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CITU pabOTa BBHIMOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUILHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpPYyIJble TeJ1a
IIpakTnyeckas padora Ne 51
«Pemenue 3a1a4 Ha BbIYHCJICHHE 00bEMOB M TOBEPXHOCTEHl MHOIOrPAHHMKOB)
Ilean padoThbi: HayunTcs pemaTh 3a1a4i Ha CEYEHHU MHOTOI'PaHHUKOB

Beinosnus patdory, Bel Oyaere:

yMeTh:

—Ppacrno3HaBaTh Ha YepTekax U MOJENAX IMPOCTPAHCTBEHHBIE (OPMBI; COOTHOCUTH TPEXMEpHBIE
O00BEKTHI C UX OMMCAHUSIMH, H300paAKEHUSIMH,

—OIUCBIBAaTh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATh
CBOM CYXKJIEHUSI 00 3TOM PACIIOJIOKEHHH;

—aHaJM3UPOBATh B MPOCTEHIINX CIyYasxX B3aUMHOE PacIoIOKeHHE 0OBEKTOB B TPOCTPAHCTBE;

—1300pakaTh OCHOBHBIE MHOTOTPAaHHUKH WM KPYIJIbIE TEJa; BBIIOIHITH YEPTEKH IO YCIOBHIM
3ajau;

—CTPOUTH MPOCTEHIITNE CeUeHUs KyOa, IPU3MBI, ITMPAMHU/IBI;

—pemare IUIAaHUMETPUYECKHE M MPOCTEHIINe CTepeoMETpUYECKUe 3a7ayd Ha HaxOXKJIEHUE
reOMEeTPUYECKUX BEJIMYUH (JUIHH, YIJIOB, IUIOMIaIel, 00bEMOB);
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—HUCMOJIB30BaTh MPU PELICHUH CTEPEOMETPUUECKUX 3ajau IUIaHUMEeTpHUecKrue (DakThl 1 METO/IbI;
—IPOBOJIUTH JJOKA3aTeJIbHbIE PACCYKIEHUS B XO/I€ PEIICHUS 3a]1ay;

MarepunanbHoe obecrnieyeHue:
WNunuButyansHble 3a1aHus, CIIPABOYHBIC MaTepPHaIbl, KOHCIEKTHI JICKIIHH.

3aganue:

1. Onpenenure Bux u Haigute nepumerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxoasien uepes peopo A1llx u cepenuny pedbpa BB1, ecniu qimHa peGpa kyda paBHa 8 cwm.

2. Ompenenute BuA W Haiiaure mnepumerp cedenuss kyba ABCJIA;B;Ci/l; mmockocTsio,
npoxoxsmiei uepe3  Touku A, Jl u cepequny pedpa CCs, ecu aimHa pedpa kyda paBHa 4 CM.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1) BbINOJIHHUTE YEPTEK
2) 3ammcarh KpaTKO YCIIOBHE 3a1a4u
3) Odopmuts perieHue 3aaaun
Xoxa pabdoThI:
3apaua 1: [lan xy06 ABC/[A1B1C1/[1. Jlokaxure, uto ceueHue kKybda miockoctbio A1C1K, rae Touka
K - cepenauna /[C - Tpanenus.
B, C,

A : D
Pemenue:MK]||A;C;, motomy uro (A3/]1C1) mapamnensHa (AHC), a MK wu A;Ci - JOWHUH
nepeceueHust 3Tux Mmiockocred. MK]||A1Cy, AMY CLK, MKZA:Cy, 3pauur MA1C1IK - Tpaneuus.
3agaua 2:
Han xy6 ABC/[A1B1Ci/11. Jokaxure, 4To ceyeHmne Kyoa miockocTbio A181K - mapannenorpamm.

A, B,

Pemenne: (AA1B1)||(A11C), o A1B1||/IC u A1B1=JC. (AA/1)||(BB1C1), T0 A/||B1C, 3HauuT
A1B1C/] - mapamienorpamm.

(I)opMa NpeaAcTaBJICHUA pe3yabTaTa: BRIIIOJTHCHHOC 3a/laHUE.

Kpurtepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, eciii paboTa BHITIOJIHEHA B TOJHOM O0OBEME C COOIIOJIEHUEM
HEOO0XOUMOW TOC/IeA0BATEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CITU BBIIOJIHEHBl TPeOOBAaHHUS K OLEHKE "OTIUYHO", HO JIOMYIIEHBI
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2-3 "Henmouera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €clii paboTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET IMOJIYYUTh MPAaBWIbHBIE PE3yNbTaThl U BBIBOJBI; B XO7E
MPOBEJICHUS pa0OTHI ObUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM paboTa BHIMIOJHEHA HE TTOJIHOCTHIO U 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE MO3BOJISET CIENATh IPABIIIBHBIX BEIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTuuyeckas padora Ne 52
«Pemenue 3a1a4 Ha NUJIHHAP»
Hean pabdotbi: HayunThes pemars 3aa4u ¢ HHJIMHIPOM

Boinoainus padorty, Bol Oynere:

—pacrno3HaBaTh Ha 4YepTEk,axX W MOJCIAX MHPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHTH TPEXMEpPHBIC
OOBEKTHI C UX ONMHUCAHMSIMHE, U300pAKESHUSIMU;

—OIKCHIBATh B3aMMHOE PACMOJIOKEHUE MPAMBIX U ITUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATh
CBOM CYXKJIEHHUS 00 3TOM PaCIOI0KCHHUH;

—aHaAJIM3UPOBATh B MPOCTEUIINX CIyYasiX B3aHMHOE PACIONOKEHHE 00bEKTOB B IPOCTPAHCTBE;

—un300pakaTh OCHOBHBIE MHOTOTPAHHHMKH W KPYTJIbI€ TEJa; BBIMOJHITH YEPTEKH IO YCIOBHUIM
3a/1ad,

—CTPOUTH NMPOCTEHIINE ceUeHUsI KyOa, TPU3MBbI, ITUPAMU/IBI;

—pemarth IUTAHUMETPUYECKHE W TMPOCTEHIINE CTEPEOMETPHUYCCKHE 3a/Jauyd Ha HaXOXKICHUE
TCOMETPHUYECKUX BEJIIMYUH (IUIHH, YIIIOB, TUIOIIAJIEH, 00bEMOB);

—HCIIOJIB30BAaTh NP PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4 TUTAaHUMETPpHUECKUe (haKThl U METOJIbI;

—TIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYXKICHUS B X0JI€ PEIICHUS 3a]1a4;

MaTepI/laﬂbHOQ odecneyeHue:
I/IH,Z[I/IBI/II[yaJ'IBHBIC 3alaHuA, CIIPAaBOYHbIC MAaTCPpUaAJIbl, KOHCIICKTBI JIEKITUM.

3aganue:
1.06wem tmnunapa 120 CM2, ero BricoTa 3,6 CM.
Haiitu paguyc unnunapa.
2. Beicorta munmuHapa 12cMm, pagunyc ocHoBanust 10cM. L{unmmHap nepecedeH MIOCKOCTHIO Tak, YTO B
CEYCHMH IMOJy4HIICs KBaapar. Haliiure pacCTOSHUE OT 3TOTO CEUEHHUS 10 OCH.

KpaTkue TeopeTnyeckue cBeIeHUs:

HuauHap — Teo, MOJydeHHOE MPH BPAMICHUM MPSAMOYTOJIbHUKA BOKPYT OCH, COJIEPIKaICH ero
CTOPOHY.

Kpyrn Ha3pIBalOTCSA OCHOBAHMSIMHM IHJIMHIAPA, a OTPE3KH, COCAWHSIONINE COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHUX KPYroB — OOpPa3yHIIUMHU HUJIMHAPA. Y IWIMHIPAa OCHOBAaHUS PaBHBI U
napajuieNIbHbI U 00pa3yroline TaKKe PaBHBI U TTapaJIeTbHBI MEXKIY COOOH.

Ocbl0 HWIMHAPA HA3BIBACTCS TpsMas, MPOXOJAIIas 4Yepe3 LEHTPHl OCHOBaHWH, MapaiielbHas
00pa3yromuM.

BokoBasi moBepXHOCTh HMJIMHAPA — 3TO TMOBEPXHOCTh TMOJTy4YEHHAas OT BPAILIECHUS CTOPOHBI
MIPSAMOYTOJIBHUKA, TApAJIEIbHON OCH HUIUHAPA.

BobicoToii 1MIMHIpa Ha3BIBAETCS PACCTOSIHHME MEXAY OCHOBAaHUAMU UWJIMHIApa. Paamycom
MUJIMHAPA HAa3bIBACTCA paanuyC €ro OCHOBAaHUH.
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HunauHap Ha3bBaeTCs MNPSAMBIM, €CIM €ro o0pasyrmue MNepHeHANKYISIPHBI TUIOCKOCTSIM
OCHOBaHUI.

S. =27mRh;

6ok

[Inomanb 60KOBOM MOBEPXHOCTH:
[Lnomaae MoaIHON MOBEPXHOCTH:
S om =S50 +2S,,, =2+ 27R;

noJH

S =2aR(h+R)

noJH

O6beM npuHapa: vV = RN,

Ceuenue yurunopa — uUrypa rnosydeHHasi B IepeceIeHUH [IUITHH/PA TIOCKOCTHIO.

Ceuenue, MPOXOASIICE YePe3 OCh IMIUHIIPA, HA3BIBACTCS 0CE6bIM CeueHueM U MPEICTaBIseT co0oi
PSIMOYTOJIbHUK.

Ecnu cekyiias IiiocKocTh MEPHeHINKY/ISIPHA K OCH [IUJIUH/IPA, TO CCUYCHHE SBJISICTCS KPYTOM.

ITopsinok BbINOJIHEHHUSI PadOTHI:
1)BbInoaHuTh yepTex
2)3anucarh KpaTKO yCIOBHE 3a1a4l

Xox pabdoThI:

3amaua 1.0ceBoe cedeHWe IWIMHApPA — KBaapar, miomaab kotoporo Q. Haligure mmomags
OCHOBaHUS IIWIMHIPA.

Pemenue:

CropoHa KBajpaTa paBHay Q. OHa paBHA JMaMeTPy OCHOBaHMSA. I10PTOMY IUIOmAh OCHOBAHHS

) _=

2 4

paBHa :
_ g

OTBeT: Socman. =7

3amaga 2. BelcoTa nmunmHApa 6cM, paauyc oOcHOBaHMs ScM. Halinure miomans cedeHus,
MIPOBEJIEHHOTO MapaJljIeIbHO OCU IIMJIMHIPA HAa PACCTOSIHUU 4CM OT Hee.
M

Pemenue:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyronsauk OKM — paBHoOenpennsiii (OK =0OM =R =5 cm),
TpeyronbHUK OEK — npsMOyrobHBIi.

N3 tpeyronsauka OEK, o Teopeme [ludaropa:
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£~ VOK? —OE? =/25-16 =+/9 =3
KM = 2EK = 2x3 = 6,

Seen= 6X6 = 36 cMm°.

OtBeT: Scey= 36 cM?.

(I)opMa NMpeacTaBJdCHUA pe3dyjbTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "OTJMYHO'" CTaBHUTCS, €CIM pa0dOTa BBIMOJTHEHA B IOJHOM 00BEME C COOJIIOICHUEM
HE0OXOIMMOM TOCHEI0BATEIBHOCTH JIEHCTBUI; B OTBETE€ MPABUIBHO U aKKypaTHO BBIMOJHEHBI BCE
3aMUCH U BBIYMCIICHUS.

Ouenka "'xopomo' CTaBUTCS, €CIU BBIITOJHEHBI TPEeOOBAaHUS K OIEHKE "OTINYHO", HO JOMYIICHBI
2-3 HemoueTa.

Ouenka "yI0BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM pabOTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAECT IMOJIYYUTh MpaBUJIbHBIE PE3YyJbTaThl M BBIBOJBI; B XOJIE€
MpOBeIeHUS! pabOTHI ObUIH JOMYILEHBI OIIMOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CJIM PadOTa BBHITOJIHEHA HE IMOJTHOCTHIO HITH 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISIET CIENIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMKHM U KpyrJble TeJa
IIpakTHyeckas padora Ne 53
«Pemenue 3a1a4 Ha KOHYC»
Heanb padorbl: HayuuThes pemars 3a1a4u Ha KOHYC

Borinoinus padorty, Bel Oynere:

YMeTh:

—pacrno3HaBaTh Ha 4YEpPTEkKaX U MOJEIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH TPEXMEPHBIC
OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMHU;

—ONHUCHIBAaTh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE, apTyMEHTUPOBATh
CBOHM CYXKJIEHUSI 00 ITOM PACIIONIOKEHHH;

—aHaJU3UPOBATh B MPOCTEUININX CIy4Yasx B3aMMHOE PACIIOIOKEHNE 0OBEKTOB B MIPOCTPAHCTBE;

—u300pakaTb OCHOBHBIE MHOTOTPAaHHUKH W KPYIJIbIE TeJa; BBIIOJIHATH YEPTEXKH IO YCIOBUAM
3ajay;

—CTPOUTH MPOCTEUIITNE CeYeHHsI Ky0a, MPU3MBI, TUPAMUIBL;

—pemarh TUTAHUMETPUYECKHE W TMPOCTEHIINE CTEPEOMETPUUYECKHE 3aJladyd Ha HaXOXJEHUE
Te€OMETPUUYECKUX BENIMYUH (IUIUH, YTIIOB, TUIOMIAIeH, 00HEMOB);

—HCIIOJIB30BAaTh NIPU PECIICHUU CTCPECOMETPHUICCKUX 3aaal IIIaHUMETPUUCCKUE q)aKTI)I 1 METOJBI,

—IPOBOJIUTH JJOKA3aTeJIbHbIE PACCYKICHUS B XO/1€ PEIICHUS 3a]1ay;

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHusA, CIIPaBOYHEIC MaTCpUalibl, KOHCIICKTBI HeKHHﬁ.

3ananue:
1. HaiiTu noiHyro MoBepXHOCTh KOHYCa, ecii oOpa3ylolias HaKIOHEHa K MJIOCKOCTH OCHOBAaHUS
IO/ YTJIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUSA § CM.
2. Haiftu muiomajs 0ceBoro ceueHust KoHyca, eciiv oOpasyronias paBHa 15 cM, a pauyc OCHOBaHUs
4 cm.
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Kparkue TeopeTnueckue cBeieHHUA:

PaccmoTpuM okpyXHOCTB ¢ 1IeHTpoM B Touke O u npsimyto OP, nepneHIuKyIsipHYyIO K MIIOCKOCTH
3TOM OKPYXKHOCTU. Kaxayro TOYKYy OKPYXKHOCTH COeAMHUM C TOoukoil P orpeskom. IloBepxHOCTSH,
o0Opa3oBaHHAasi 3TUMHU OTPE3KAMHU, HA3bIBACTCSI KOHUYECKOM, a CaMHi OTPE3KU — 00pPa3yoIIUMHU KOHYCA.

Teno, orpaHueHHOE KOHUYECKOW TTOBEPXHOCTBIO M KPYI'OM, Ha3bIBaeTCSl KOHYCOM (pHc. 2.2).

KoHnueckas noBepXHOCTh — 0OKOBasi IOBEPXHOCTh KOHYCAa, KpYT — OCHOBaHMe KOHYCa, Touka P —
BepIIMHA KOHYCa, 00pa3yroline KOHMYECKOW MOBEPXHOCTH — oOpa3ylomme KoHyca. Bee oOpa3zyromue
KOHyca paBHbl apyr Apyry. llpsmas OP, npoxondias yepe3 LIEHTp OCHOBAHMS U BEPUIMHY KOHYcCa,
Ha3bIBAaeTCsl OCbK KOHyca. OcChb KOHyca HEpIEHIUKYJsApHa K IUIOCKOCTH ocHoBaHusA. Otpe3zok OP
Ha3bIBAECTCS BBICOTOM KOHYCA.

Ecin cekymasi miockocTh MPOXOJUT YEPE3 OChb KOHYCA, TO IOJYyYEHHOE CEUEHHE HAa3bIBAECTCS
0CEeBBIM CECYCHHEM.

IIpoBeném cexylyro MI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYca. JTa IUNIOCKOCTh IEPECEKAETCS C
KOHYCOM 10 Kpyry U pa3OuBaeT KOHYC Ha JBe yacTu. OfHa U3 yacTeil mpejcTaBiisieT coO00l KOHYC, a
Jpyras Ha3blBaeTcsl yceuéHHbIM KOHYcoM. (M300pa3ute yceu€HHbIN KOHYC camocTosTenbHo. [locTpoiite
00pa3ymolIyto, BBICOTY.)

IInomanb 60K0BOIi MOBEPXHOCTH KOHYCA paBHA IPOU3BEJIECHUIO MOJIOBUHBI JJIMHBI OKPYXHOCTU
OCHOBaHUS Ha 00Pa3yIoIIyIO.

S;o =l

I[lnomaabs MOJHOW NMOBEPXHOCTH KOHYCAa paBHa CyMME IUIOMIAAu OOKOBOW IMOBEPXHOCTU H
IO OCHOBAHUSI.

S,,,, =ar(l+r)

noJn

60k

IInomanb 60KOBOIl MOBEPXHOCTH YCEUEHHOI0 KOHYCA paBHA IIPOU3BENCHUIO MMOITYCYMMbI JJIMH
OCHOBaHHUI Ha 00pa3yIOLIYIO.
O01b€éM KOHYCa paBEH OJHOM TPETH MPOU3BEICHUS TIJIOMIAIM OCHOBAHHS Ha BBICOTY.

V :%Soc’u.h:%ﬂrzh

IMopsiiok BbINOJIHEHHS PA0OTHI:
1)BBITIONTHUTE YepTexX
2)3amnucarb KpaTKo YCJIOBHE 3a7a4H

Xon pa0doThI:

3apava 1: [nomans 60KOBON MOBEPXHOCTH KOHYyca paBHa 60 e, a paguyc OCHOBaHMsI paBeH 6 M.
Haiinure paccrosiHue OT 11eHTpa OCHOBaHHMSI 10 00pa3yroliel KoHyca.

Pemenune:

Se. =l =601 = vl =60

r=6=1=_10.
B &
SO = AS* — 40 = J10° -6* =8

1 I
Spgo ==+ A0 -O5 =—.6-8=24
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Sms-Z-OHAS SOH = 24::»01%%

C nipyroii CTOpoHBI,
3agaya 2:PaccrositHue OT LIEHTpa OCHOBAaHMsI KOHyca J0 CepeIII/IHLé oOpasytomieid paBHO 4 cM, a
yrojl HakjloHa oOpa3yrollel KOHyca K IUIOCKOCTH OCHOBaHUs paBeH 60°. Haiigure ruiomaznb oceBoro
CEUEHUs KOHYca.
5

.S.‘A SB = ‘KSBA 60°
| ZASB=180°-2-60°=60°,
'ro ecTh ASAE panﬂocroponunﬁ..

. l
AMO  AASB > —— =—— =
o 5B A4S

".‘:N

SB 2MO 8

B

'S@Q—'AS 4B 60"-——.8 8-—-—~—16\/-(CM)
" Oteer: l6~/§ o,

(I)opMa NpeacTaBJICHUA Pe3yabTaTa: BhIIIOJTHCHHOC 3a/IlaHUE.

Kpurepun oneHku:

Ounenka "OTJMYHO' CTAaBHUTCS, €CIIM pa0OTa BBIMOJIHEHA B IOJIHOM O0BEME C COOIFOJICHUEM
HE0OXOIMMOM TOCTEA0BATEILHOCTH JCHCTBUI; B OTBETE€ MPABUIBHO U aKKypaTHO BBIINOJHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

Ouenka "xopouo' cTaBUTCS, €CITU BHIIIOJHEHBI TPEOOBAHUA K OIEHKE "OTIHYHO", HO JOMYIIEHBI
2-3 HemoueTa.

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh MPABUJIBHBIE PE3yAbTaThl W BBIBOJIBI; B XOJI€
MPOBEICHUS pabOTHI ObUIH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO'" CTaBUTCS, €CIU pab0Ta BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IeNIaTh PABIIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible TeJ1a
IIpakTnyeckas padora Ne 54
«Pewenne 3a71a4 Ha wap u cpepy»
Ieas padotbi: HayunThes pemaTh 3a1aun Ha map u chepy

Beinosnus padory, Bel Oyaere:

yMeTh:

—pacro3HaBaTh Ha YEpPTEKaxX M MOJEISIX MPOCTPAHCTBEHHBIC (OPMBI; COOTHOCHTH TPEXMEpPHBIE
00BEKTHI C UX OMMCAHUSIMH, H300PAKEHUSIMU,

—OMNUCHIBaTh B3aMMHOE PACIIOJIOKEHUE MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE, apryMEHTHUPOBAThH
CBOM CYXKJIEHHUS 00 3TOM PACIOI0KECHHH;

—aHAIIM3UPOBATh B MPOCTEUIINX CITyYasiX B3aMMHOE PacIoiokeHne 00BEKTOB B IPOCTPAHCTBE,

—un300pakaTh OCHOBHBIE MHOTOTPAHHHMKH W KPYTJbI€ TeJa; BBIMOJHITH YEPTEKH IO YCIOBHSIM
3a1a4;

—CTPOUTH MPOCTEHIIHE ceueHUs Ky0a, TPU3MbI, TUPAMHUIBI;
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—pemarh IUIAHUMETPUUYECKUE M MPOCTEHININE CTEPeOMETPUYECKUE 3a7auyd Ha HaXO0XKJIEHHE
reOMETPUUYECKUX BEJIMYMH (IUIMH, YTIJIOB, IUIOIIAAeH, 00bEMOB);

—HCII0JIB30BaTh NIPH PELLICHUH CTEPEOMETPUUECKHUX 3a/1a4 IUTAHUMETPUYECKUEe (PaKThl 1 METO/bI;

—IIPOBOJUTD JJOKA3aTEJIbHBIE PACCYKICHUS B XOJI€ PELLIEHUS 3a/ay;

MarepunanbHoe obecnieyeHue:
WunuButyansHble 3a1aHNs, CIIPAaBOYHbBIE MaTE€PHAIIbl, KOHCIEKTHI JEKIIHH.

3aganue:

1.PaccrosiHue OT LieHTpa IIapa /10 CEKyIeH IUIOCKOCTH PaBHO 8 M, a paAuyC CEYEHHUs IIIIOCKOCTBIO
paBeH 6 M. Haligure paauyc mapa u oobem.

2. OGbem mapa 12511 m°. Haiitu momams chepsi.

Kparkue Teopernyeckue cBeieHUS:

Cdepoii Ha3bIBaeTCS MOBEPXHOCTD, COCTOAILAS U3 BCEX TOUEK IIPOCTPAHCTBA, PACIIOJIOKEHHBIX Ha
JAHHOM pAacCTOSIHUM OT JaHHOM TOYKM. J[aHHas TOYKa HAa3bpIBACTCS WEHTPOM cdepbl, a JaHHOE
paccrosiHue — paguycoM cgepbl. OTpe30K, COEAMHSIOUIMNA JIB€ TOYKHM cepbl U MPOXOIAIIUN depe3
LIEHTp, Ha3bIBacTCsl AUaMeTpoM. Teno, orpaHu4eHHOE c(pepoil, Ha3bIBACTCS HIAPOM.

[Ilap MOXHO IOJIy4UTh IIPU BPAILIECHUU IOJYKpPyra BOKpPYr IuMaMeTpa. ['paHuuel mapa CiIyKHUT
cepa.

ITnockocts, uMeromas co cdepoil TOIbKO OAHY OOIIyH0 TOYKY, Ha3bIBaeTCs KacaTebHOM
IUIOCKOCTBIO K cdepe. Pamumyc cdepbl, mpoBeACHHBIH B TOYKYy KacaHus chepbl M IUIOCKOCTH,
NEPIEHIUKYIJIAPEH K KacaTelbHON IUIOCKOCTH.

Ceuenue miapa, MpoxoJjsliee 4epe3 LEHTP, Ha3blBaeTCs OOJbIIMM KPYIroM, HE MPOXOsIIee —
MaJIbIM Kpyrom LleHTp 6oibIIOro Kpyra COBMagaeT ¢ LEHTPOM IIapa, a LEHTP MaJoro Kpyra sBiseTcs
OCHOBAaHMEM IEPIEHAMKYJIAPA, OIYIIEHHOTO U3 LIEHTPa 1iapa Ha IJIOCKOCTh 3TOr0 Kpyra.

Ceuenusi, paBHOOTCTOSAILME OT LIEHTPA, PABHBI.

Pajiuyc OKpy)KHOCTH, HOJYydeHHOM Mpu TepeceueHnn chephl paauyca R mimockocTsio, ynaneHHoi

D2 2
OT 1IeHTpa chephl Ha d , PaBeH R™-d~

. S pepu = 4R 2
Inomaab noBepxHocTu cdepbl paBHA YUETBEPEHHOM IIJIOMIAIU OOJBIIIOTO KPyTa: r .
4
Viapa == R®
3

O0bem mapa:
Ilopsinok BbINOJHEHHS padOThI:
1)BhINIONHUTD YePTEXK

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

Xox pa0doThI:

3apaua 1: Ilmomans chepst pasra 100 M°. PaccrosiHue ot 1eHTpa cepsl 10 CEKyIeH MIOCKOCTH
paBHO 4 M. Haiinute pannyc ceueHus.

Penrenmne:

S¢=4m2=100u$R2=25:>R=5 11

AD=VBD" - 45 = 5§ —3 ()

Orser: 3.



3agaua 2: [[nomaau ceyeHus mapa miockoctbiopaBHa 1611 M , @ TIoNaJb MapajyIeIbHOIO eMY
2 o
CEUEHMSI, MPOXOJIAIIEIo Yepe3 IeHTp mapa, pasHa 25I1 M“ . Haiftu paccTositHue Mexay IMIOCKOCTSIMU

CEUECHUN.

=16 =" =16, r=4dwm,
R =25t=R*=25,R="5m,

h=vR* =" =\25-16 =3 (m)

OtBer: 3 M
@®opMma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 33/I1aHHUE.

Kpurepun oneHku:

Ouenka "oTJM4YHO'" CTaBUTCSA, €ciii paboTa BHIMIOJIHEHA B TMOJHOM O0BEME C COOJIOJIEHHEM
HE0OXOIMMOM TOCIEA0BATEILHOCTH JEHCTBUI; B OTBETE€ MPABUIBHO U aKKypaTHO BBINOJHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

Ouenka "xopouio' cTaBUTCS, €CIU BHIIOTHEHBI TPEOOBAaHUA K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 HemoueTa.

Ounenka '"y10BJ1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BBIIOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJNYYHUTh MPABWIBHBIC PE3YNIbTAThl U BBIBOJBI; B XOC
MPOBeIEHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IENaTh MPABHIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHU U KPYyIJible Tejaa
IIpakTuyeckas padora Ne 55
«Pemienue 3a1a4 Ha KOMOMHAIIMHM TeOMETPHUYECKHUX TeJD)
Hean pabdotbi: HayunThes pemrath 3aa4u Ha KOMOMHAITUIO TEOMETPUUYECKHIX TEI

Boinosinus padorty, Bel Oynere:

yMeThb:

—pacIio3HaBaTh HA YEePTe)KAX M MOJEISIX MPOCTPAHCTBEHHBIC (OPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX OMUCAHUSIMHE, U300paKEHUSIMU;

—OIHMCHIBATh B3aUMHOE PACIOJIOKEHUE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKECHHH;

—aHAJIM3UPOBATH B MPOCTEUITUX CIydasX B3aUMHOE PACIIOIOKEHHE 00BEKTOB B TIPOCTPAHCTBE;

—u300pakaTh OCHOBHBIE MHOTOTPAHHUKH W KPYTJIbIE TeJa; BBIIOJIHSITH YEPTEHXKH IO YCIOBUIM
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3aja4;
—CTPOUTH MPOCTEUIIINE CeUCHHsI Ky0a, MPU3MBI, ITUPAMUJIBI;
—pemarph ITUTAHUMETPUYECKHE W MPOCTEHINNE CTEPEOMETPUUYECKHUE 3aJauyd Ha HaXOXKICHHUE
r€OMETPUYECKUX BEJIMYUH (JIJIUH, YTJIOB, IUIOIIAIel, 00bEMOB);
—HCIIOJIH30BAaTh MPH PEIICHUH CTEPEOMETPUUYECKHUX 3a/1a4 TUTaHUMETpHIecKue (haKkThl U METOJIbI;
—IPOBOJIUTH JJOKA3aTeJIbHbIC PACCYXKCHUS B XOJI€ PEIICHUS 3a]1a4;

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIHH.

3aganue:

1. B mwiMHap HAKJIOHHO BIMCAH KBaJpaT TaK, YTO BCE €r0 BEPIIMHBI JIEKAaT HAa OKPYXKHOCTAX
ocHoBaHMs. HaliuTe cTOpoHy KBajapara, eciid BhICOTa IMJIMH/IpA paBHA 2CM, a paJlyC OCHOBAHHS PaBEH
Tem.

IMopsiiok BbINOJIHEHHS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCIOBHUE 3aa4H

Xoa paGoTsI:
3agava. B nununap BoucaHa npaBuiibHAas LIECTUYrojibHas npu3Mma. Halinure oTHOmeHUs oObeMa
MPU3MBbI K 00bEMY LIMJIMHAPA.

Pemenne:

vV
—mu§ xh S,

me. - 7ZR2 Xh a 7Z'R2

ag — R
_3R%J3
OCH. 2
Vnpuam _ 3R2\/§ x 72- _ 3\/§
V... 2 R 2z
Vnpu3M ﬁ
OrTBer: V“””' 2n

®opma npeacTraBiaeHus pe3y/abTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
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Ouenka "oTJM4YHO'" CTaBUTCS, eclid paboTa BBHINOJHEHA B TOJHOM 00BEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEIFHOCTH JICHCTBUI; B OTBETEC MPABUIBLHO W aKKypaTHO BBHITIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka '"xopomo' cTaBUTCS, €CJIU BBIIIOJHEHBI TPEOOBaHUS K OLIEHKE "OTJIIMYHO", HO IOMYLIEHBI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET IMOJIYYUTh MPABHIIbHBIE PE3YNbTaThl U BBIBOJBI; B XO7E
MPOBEICHUS pa0OTHI OBUTH JOIMYIIEHBI OIIHOKH.

Ouenka "Hey/10BJIETBOPUTEJIBbHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TIOJTHOCTHIO UJIH 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET C/IENIATh MPABMIILHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTuyeckas padora Ne 56
«Pemmenne 3a1a4 Ha KOMOMHALMM TeOMETPHYECKHUX TeJD)
Leas padoTbi: HayunThcs pemaTs 3a1a4i Ha KOMOMHAILIUIO T€OMETPHYECKUX TeIl

Boinoinus padorty, Bel Oynere:

yMeThb:

—pacrno3HaBaTh Ha 4YEpPTEkKaX W MOJEIAX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH TPEXMEpPHBIC
OOBEKTHI C UX OMUCAHUSIMH, U300PAKEHUSIMU;

—OIIUCBIBATh B3aUMHOC PACIIOJIOKCHHUC IMPAMBIX WU IJIOCKOCTEH B IMPOCTPAHCTBEC, APrYMCHTUPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIONIOKECHHH;

—aHaJM3UPOBATh B MPOCTEHIINX CIy4YasX B3aMMHOE PACIOJIOKEHUE 0OBEKTOB B IPOCTPAHCTBE;

—u300paxkaTb OCHOBHBIE MHOTOTPAaHHUKH W KPYIJIBIE TEJa; BBINOJHATH YEPTEXKHU IO YCIOBUAM
3ajady;

—CTPOUTH NMPOCTEUIIINE cedeHHsI Ky0a, MPU3MBI, TUPAMHUIBI;

—pemarh TUTAHUMETPUYECKHE U TIPOCTEHIINE CTEPEOMETPUUYECKHE 3a/Jaud Ha HaXOXJEHUE
Te€OMETPUUYECKUX BEIUYUH (IUIHH, YIIIOB, TUIOMIaeH, 00HEMOB);

—HCIIOJIB30BaTh NPU PCIICHHUU CTCPCOMECTPHUICCKUX 3adaY INNITaHUMETPUICCKHEC (I)aKTI)I U METOBI,

—IPOBOJIUTh JOKA3aTeJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1ay;

MarepuajbHoe obecnedyeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPABOYHLIC MaTCpUalibl, KOHCIICKTHI J'ICKIII/Iﬁ.

3ananmue:

1. B nuimHap HAKJIOHHO BMIHMCAH KBaJgpaT TaK, YTO BCE €ro BEPIIMHBI JIEKAT HA OKPYNKHOCTIX
ocHOBaHMs. HaliiuTe cTOpOHY KBaapara, €Ciy BbICOTA HUJIMHIPA paBHA 2CM, a paJuyC OCHOBaHUS PaBEH
TcM.

ITopsinok BbINOJHEHHS Pa0OThI:
1)BbInonHUTE YepTex
2)3amnucarh KpaTKo yCJIOBHE 33/1a4H

Xon paborhr:

3amaua Haiimure paamyc OCHOBaHWS NWJIWHIpA HAWOOJBIIET0 00BbeMa, BIMUCAHHOTO B KOHYC,
paauyc OCHOBaHHUs KOTOPOTO paBeH 3.

Pemenue:
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O603HaunM Yepes h U r BEICOTY M paiyC OCHOBAHHS IJIMH/PA, BIUCAHHOTO B KOHYC C BEPIIMHON
A. PaccmoTpuM oceBoe ceueHue KoHyca — paBHOOenpeHHbId TpeyrodbHUK ABC ¢ BeicoToit AO = H u
ocHoBanuem BC = 2- 3 = 6 (puc.2). Ilnockocts ABC nepecekaet nuianHAp, BOUCAHHBIN B KOHYC, IO €ro
oceBOMY ceueHuo — npsimoyrosibHUKy KLMN, rie touku K u L nexxat cooTBeTcTBEHHO Ha oTpe3kax AB
u AC, atouku M u N — Ha otpeske BC , mpuuém KL = 2r, KN = LM = h . Ilycts P — Touka nepeceuenus
AO u KL . Tpeyroasuuk APL nono6en tpeyronsauky AOC , mosromy
AP PL H-h r

A0 T0C yy H 3

r
h=H|1--
OTKyJa 3 . Iyctpb V(r)— 06bem mumunapa, riae 0< r <3. Toraa
r
2

V (r) = ar?h = 2Hr? -
3 3

Haiinem HanbGosnbiee 3Hadenne Gpyukuuu V(r)Ha npomexytke (0;3).

V'(r) = H(2r - r%) = Hr(2 - ).

[TpomexyTky (0;3)npuHaAICKUT SAMHCTBEHHBII KOPeHb ( I' = 2) monydeHHoro ypaBHenus. Eciu 0<
r <2, ro V'(r)>0. IMostomy Ha npomexytke (0;2)dbynkuus V(r)Bospactaer. Ecim 2< r <3, to V'(r) <0.
[Tosromy Ha mpomexytke (2;3)bynkuus V(r)yObiBaer. 3Hauut, B Touke I = 2dyHkuus V(r)umeer
MakcumyM. CrieZioBaTeNbHO, PAIyC OCHOBAHUS IIMIIMHIpA HANOOIBIIETO 00beMa, BIIMCAHHOTO B TAHHBIN
KOHYC, PaBEH 2.

OtBer: I = 2.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHHe

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBHUTCS, €clii pa0doTa BBHIMOJIHEHA B IMOJHOM O00BEME C COOJIIOIEHUEM
HEOOXOMMOM TOCIEe0BATEILHOCTH JICUCTBHUI; B OTBETE NPABUIBHO W AKKypaTHO BBITIOJTHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ounenka ""xopomo' cTaBUTCS, €CJIU BBIIIOJHEHBl TPEOOBAaHUA K OLIEHKE "OTJIIMYHO", HO TOMYIIEHBI
2-3 HeyoueTa.

Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €CIM pabdOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJIAET MMOJYYUTh NPaBUJIIBHBIE PE3yJabTaThl U BBIBOJBI; B XOJ€
MPOBEJIEHUS pabOThI ObUIH JOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIMOJIHEHA HE MOJTHOCTHIO WM 00bEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISET CENATh MPABHILHBIX BBIBOJIOB.

Paznen S Teopusi BeposiTHOCTEH U MaTeMaTHYECKAas CTATUCTUKA
Tema 5.1. DiieMeHTBI KOMOMHATOPUKU B HH(POPMATHKE U IPOrPAMMHMPOBAHUH

IIpakTHyeckast padora Ne 57
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«Pemenue KOMﬁHHaTOpHBIX 3ajaav. Pa3MemeHnﬂ, COYECTAHUA U MEPECTAHOBKN

Heas padorbi: HayuuThCcst OTIAMYATH COYETAHUS OT Pa3MEIICHUH, MPUMEHSATH (OPMYIbI IS
BBIUUCIICHUS BCEX BBIOOPOK O€3 MOBTOPEHUH.

Bbinosinus padory, Bel Oyaere:

yMeThb:

- pewiath mpocTeiilnre KOMOMHATOPHBIE 3a/ladyl METOJIOM Iepedopa, a TakKe C MCIHOJIb30BaHUEM
M3BECTHBIX (hopMyT,

MarepunanbHoe obecrnieyeHue:
WNunuButyansHble 3a1aHNs, CIIPAaBOYHbBIC MaTE€PHaIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. B copeBHoBanusix yuactByer 10 uenoBek, Tpoe U3 HUX 3alMyT l-e, 2-e u 3-e mecto. CKOJIbKO
CYILECTBYET Pa3IMYHBIX BAPUAHTOB ?

2. W3 rpynmel, B KOTOpo# yuutcs 12 denoBek, HEOOXOAMMO BHIOpaTh 3 4YeJIOBEKa B COBET
koseka. CKOJIBKO CYIIECTBYET pa3iMyHbIX CHOCOOOB Takoro BbIOOpA.

3. Ha KHWXHOI MOJIKE BBICTABJICHBI 8 KHUT pa3jIMYHBIX aBTOPOB. CKOJIBKO CHOCOOOB MMEETCs
1L pPACCTAHOBKH 9THX KHUT B Pa3HOM TTOpsiaKe?

IMopsiiok BhINOJHEHUS PAGOTHI

1. Omnpenenure BUI BBIOOPKH 0€3 MOBTOPEHUS.

2. Bribepere cooTBETCTBYIOUIYIO (POPMYITY /ISl BBIYMCICHUS BO3MOYKHBIX KOMOMHAITHIA.

3. IIpomsBeanTe BBIYKMCIICHUS, UCTIONB3YS NOHATHE (aKTOpHaa.

Xox pabdoThI:

1.Ko/oBBI# 3aMOK OTKPBIBAETCS MOCIEAOBATEIbHBIM HAOOPOM 4YeThIpEX pasHbIX 1udp. Tpedyercs
OTIPEACTUTh YUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO MO00paTh JJIsl 3TOTO 3aMKa.

Pemienue.

Bosmoxnbix 1mudp Bcero aecars(1,2,3,4,5,6,7,8,9,0).Kaxxnas wabpanHas KoOMOMHamMsl Koja
OTJIMYAETCS OT APYrol KOMOMHAIMU XOTs Obl oxHOM 1udpoii(1,4,5,7 #2,4,5,7),m160 nopsiakoM Habopa
onuHakoBbIx 1ubp(1,4,5,7#4,5,7,1),n0oToMy g MojAcuéTa 4YMCIa BO3MOXKHBIX KOMOHWHAIIMN KOJOB
UCIIONB3yeM (HOpMYITy Urcia pa3MeIieHu .

2.®opMyiia pa3MEILIEHUN UMEET BUILAl =

nl

rt—tmy!

. B Hamem ciiyqae n =4 ,m =10,
] I - q.m.
[Ipou3BoMM pacuéT A}, = El::)!:%:m::ﬂr’_:: 21-10-9 .87 =5040
3.CKOJIBKO CYIIECTBYET CIIOCOOOB BbIOOPA TPEX YETIOBEK U3 AECITH?
Pemenue.

B nanHOM ciydae mpu BBIOOpE [UIS HAC BaXKEH TOJILKO COCTAaB IO TPH YEJIOBEKa, TIOPSIOK BIOOpa
pOJM HE UTpaeT, MOITOMY B OTIMYME OT MEPBOTO MPHMEpa YUCIO CIIOCOOOB MoJcUuTaeM mo Gopmyie
COYETaHMH.

®dopmyna couyeTaHui nMeeT BUAO =

—"_ B hamem ciydae n=10, m=3.
mlin—tn)!
ip! _l_l}!z?!'ﬂ"?'lﬂ' _120

rip-n! Al 3er

[IponsBoauM pacuér: i, =

4.CKONBKO PA3MUYHBIX YETHIPEX3HAYHBIX YMCENl MOXKHO cocTaBUTh U3 nu¢pl,2,3.4 9 uudpsr He

MOBTOPSIIOTCS)?

Pewienue.

[To ycrmoBHWIO aHO MHOXKECTBO W3 YETHIPEX DJIEMEHTOB, KOTOpBIE TPeOYEeTCs paCIONOXHTH B
OIpeIeIEHHOM nopsiike. 3HauuT, TpeOyeTcss HaWTH KOJMYECTBO IMEPECTAHOBOK HX YETBIPEX
DIIEMEHTOB.
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®dopmyna nepecTaHOBOK U3 I —3JIEMEHTOB UMeET BUJI:F, = n! B Hamiem cnydae n =4.
[TpousBeném pacuér: Ay, =4!=4.3 +2.1=24,

CDopMa NMpeacTaBjJdCHusd pedyjbTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJM4YHO'" CTaBUTCSA, ecid paboTa BBHINOJHEHA B TOJHOM 00BEME C COOJIOJIEHHUEM
HEOO0XOAMMOI TOCIIEOBATEIFHOCTH JCHCTBUI; B OTBETE NPABWJIBHO M AKKypaTHO BBIMOJHEHBI BCE
3alUCHU U BBIYUCIICHUS.

Onenka '"xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBI TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOITYIIEHbI
2-3 Henmoyera.

Ouenka "yI10BJIeTBOPUTEIBLHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBIITOJIHECHHOW YacTU TAaKOB, YTO I03BOJIAET IOJYYUTh NpPaBUIIbHBIE pPE3YyJbTaThl U BBIBOJBI; B XOJ€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMIOJIHEHA HE MOTHOCTHIO UM 00bEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IeNIaTh MPABUIBHBIX BHIBOJIOB.

Tema 5.2. Teopusi BepoOSITHOCTEH U 3JIEMEHThI MATEMATHYECKON CTATUCTUKH
IIpakTuyeckas padora Ne 58

«Kiaccuueckoe onpenesieHue BeposiTHOCTH. CBOMCTBA BEPOATHOCTEH, TeOpeMa 0 CyMMe
BeposITHOCTel. BblunciieHne BeposiTHOCTE»

Leas padoThl: HAYYUTHCS HAXOAWUTH BEPOATHOCTH COOBITHIA, HWCIIONB3YS KIIACCHYECKOE
OIpeJIeJIeHUE BEPOSATHOCTH

Beinosnus padory, Bel Oyaere:
yMeThb:
— BBIYUCIIATH B IPOCTEHIINX CIy4asX BEPOSITHOCTU COOBITHI Ha OCHOBE MOJCYETa YHUCIIa UCXO0B;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI HeKHHﬁ.

3ananne:

1.Haynauy BbIOpaHo HaTypajibHOE 4Hcio, He mnpeBocxojsieel(. KakoBa BeposSTHOCTh TOTO, YTO
9TO YHUCIIO SBJISETCS MPOCTHIM?

2.B xnure 300 crpanun. Yemy paBHa BEpOATHOCTh TOTO, YTO HAyraj OTKpBITas CTpaHHLa Oyser
UMETh HOMEp, KpPaTHBIN 57?

3. IlonOpackiBaroTCs ABa UTPAJIbHBIX KyOHKa, MOACYMTHIBACTCS CyMMa OYKOB HAa BEPXHUX I'PAHSX.
UYro BeposiTHEE- MOJIYYNUTh B CyMME 7UIn8?

Ilopsinok BbINOJHEHHS Pa0OTHI

1. Ompenenute coObITHEA, BEPOSATHOCTH KOTOPOTO HY>KHO BBIYUCIHUTD.

2. Ilpocunraiite obmee 9rcio(N) BO3MOXKHBIX UCXOJOB.

3. IlpocunTaiite 4mrcio UCX0H0B(M), OIATOMPHUATCTBYIONIMX HACTYIUICHUIO COOBITHUS A.

v . m
4. Ucnonb3yiite (opMyiy Uit BBIYUCIEHUS BEPOSTHOCTH ONMPENETEHHOTO COOBITHS. F(A) = —

Xon paboTsrI:
1.B ypHe 10 oaMHaKOBBIX 1O pa3Mepy M BeCy IIApOB, U3 KOTOPBIX 4 KpacHbIX U 6roiayosix. 13
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YPHBI U3BJIeKaeTcs ouH map. KakoBa BEpOsSTHOCTb TOT0, YTO M3BJICYEHHBIN 1A OKAXKETCS TOTyObIM?
Pewenue.
1. CoObiTne A-«3BaeuE€HHBIN MIap OKa3ajICs TOIyObIMY.
2. =memo n=10
3. ymcio m=6
4. P(A)="===06
2.Bce HatypanbHble uncia oTl a0 30 3anucaHbl Ha OAMHAKOBBIX KAPTOUKAX M IIOMEILEHBI B YPHY.
ITocne TmaTENBHOrO IEpEMEIIMBAaHUSA KapTOYeK M3 YpHBl  U3BJIEKaeTcs oAHa Kaprouka. KakoBa
BEPOSITHOCTH TOTO, YTO YUCIIO HA B3ATON KaPTOUKE OKAKETCSI KPaTHBIM 57
Pemenue.
CoObiTue A-«Ha B34TOI KapTOYKe YHCIIO . KpaTHOE 5».
=m0 N1=30
grcio M=6(unciaa 5,10,15,20,25,30)
Pl ="=2=02,

Mo PE

3. U3 OykB cnoBa odugghepenyuan Hayran BeiOupaetrcs onHa OykBa. KakoBa BepOSTHOCTH TOTO,
410 3Ta OyKBa OynmeT: a) riiacHoil, 0) cornacHoi, B) OykB CoObiTHe A-«Ha B3sTOM KapTOYKe YHCIO .
KpaTHOE 5».

Pemenne.
Coo0biTue A-«Hayraz BeiOpanHas OykBa OyAeT TJIacHOM ».
=memo N=12(-4nciio 6YKB B CII0BE)
qucito M=5(0yKBHI :u,e,e,u,a )
Pla) == w0417

11
yrciao M=7(0yKkBblI :0,p,h,p,H,y,1 )
Coo0biTe B-«Hayran BeiOpanHas OykBa OyJeT COTIacHOM ».
=memo N=12(-4nciio 6YKB B CII0BE)

PE) =2=" 0,583
1 12

© o NO DD E

Coobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOH u».
10. =z N=12(-4ncio OyKB B CIOBE)

11. yrcao M=0(Takoit OyKBbI HET B JAaHHOM CJIOBE )

12.  pPA=T=2=0,

(I)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "OTJMYHO' CTaBUTCS, €clid paboTa BBHINOJHEHA B MOJHOM O0BEME C COOJIOJEHHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYNCIICHUS.

Ouenka "xopomo' CTaBUTCs, €CIIU BBINOJHEHbl TPeOOBAaHHUS K OLEHKE "OTIMYHO", HO JOMYILEHBI
2-3 Heyovera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM pabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPABUIBHBIE PE3yJabTaThl M BBIBOJBI; B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHIMOJHEHA HE TIOJIHOCTHIO W 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.
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