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1 BBEJAEHUE

BaxHylo yacTh TeOpeTH4ecKOi M MpodhecCHOHATBHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTaBJISIOT IPAKTUYECKUE 3aHATHUA.

CoctaB u coaepKaHME NPAKTUYECKUX 3aHATUN HallpaBieHbl Ha peanusanuio DenepanbHOro
roCyJJapCTBEHHOT'0 00pa30BaTEIbHOI0 CTAaHAAPTA CPEIHEro 001Iero 00pa3oBaHusl.

Benymieid nuaakTU4YecKOM NENbI0 MPaKTHUECKUX 3aHATUH sBIsercs (opMupoBaHHe Y4eOHBIX
IPAKTUYECKUX YMEHUH (yMEHMH pelarh 3a7auyd [0 MaTeMaTHKe), HEOOXOOUMBIX B IOCIENyrOIeH
yueOHOH e TeTbHOCTH.

B cootBercTtBUM ¢ paboueil mporpammoil ydeOHOro mnpenmera «MaremaTuka» MPEayCMOTPEHO
IIPOBEACHUE MPAKTUYECKUX 3aHATHM.

B pesynbTare uX BBINOJIHEHHUS, y OOydaroulerocs IODKHBI ObITh C(OPMHUPOBAHbI CIIEAYIOLINE
pE3yJIbTaThI:

- [IP61 copmMHpOBaHHOCTB IPEACTABIECHUI O MaTEMaTHKE KaK YaCTU MUPOBOU KYJIbTYPHI U O MECTE
MaTeMaTHKU B COBPEMEHHON IIMBUIIM3AIMH, O CIIOCO0aX OMMCaHHU HA MATEMATUYECKOM SI3bIKE SBJICHUN
pealbHOTO MUPA;
- [IP62 copmMHupOBaHHOCTH MPEACTABICHUI 0 MATEMATUYECKHUX MOHATHAX KaK O BAXKHEHIIINX
MaTEMaTHYECKUX MOJENSIX, IIO3BOJIAIOIIUX OMKMCHIBATh U U3y4aTh PA3HbIE MPOLIECCHI U SBJICHUS;
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IOCTPOCHUSI MATEMaTUYECKUX TEOPUH;
- [IP63 BnageHue MeTo1aMu J10Ka3aTeIbCTB U AITOPUTMOB PEILIEHHs]; YMEHHUE UX IPUMEHSTh, IPOBOAUTH
JOKa3aTEIIBHBIC PACCYKACHUS B XOJ€ PEIICHUS 3a1a4;
- [IP64 BnaneHue CTaHIAPTHBIMU IPHEMaMU PEIIEHUS PAllMOHAIBHBIX U UPPALlMOHATIBHBIX,
[I0KA3aTENbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;
HCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPamMM, B TOM YUCIIE Ul TIOMCKA IIyTH PEILIECHUS U
WJUTFOCTPALIMM PEIIEHUs] yPAaBHEHUIN U HEPABEHCTB;
- [IP65 chopmMHpoBaHHOCTB NPEACTABICHUN 00 OCHOBHBIX MOHATHUAX, UACAX U METOAAX
MaTEMaTHYECKOIO aHAJIN3a;
- [IP66 BnajeHre OCHOBHBIMM MOHATUSAMMU O IJIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (Urypax,
UX OCHOBHBIX CBOMCTBaX; c(pOPMHPOBAHHOCTh YMEHHUS PAcllO3HABATh HA YEPTEKaxX, MOACIAX U B
peasbHOM MHpe reoMeTpudeckue GUrypsl; IpUMEHEHHE U3YUYEHHBIX CBOMCTB T€OMETPUUYECKUX QUTYpP U
(dbopMyI [Ji pelieHus: TeOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPaKTUYECKUM COJEepKaHUEM;
- [IP67 copMHpOBaHHOCTh MPEACTABICHUHN O Ipolleccax U SIBICHUSIX, UIMEIOLINX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE, 00 OCHOBHBIX MOHATHSIX
JJIEMEHTApPHOU TEOPHUH BEPOSATHOCTEN; YMEHUN HAXOJUTh U OLICHUBATh BEPOSITHOCTH HACTYIUICHUS
COOBITHUH B MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CITy4ailHbIX BEJINYMH;
- [IP68 BageHne HaBBIKAMU MCIIOJIb30BAaHMSI TOTOBBIX KOMIBIOTEPHBIX IPOTrpaMM IpHU PEIICHUH 3a/1a4;
- [IPyl cdopmupoBaHHOCTD MpECTaBICHUH 0 HEOOXOAUMOCTH J10KA3aTeIbCTB IPU 0OOCHOBAaHUU
MaTE€MaTUYECKUX YTBEPKACHUM U POJIM aKCUOMATUKHU B IIPOBEACHUU ACNYKTUBHBIX PACCYKICHUN;
- [IPy2 copmupoBaHHOCTH MOHATUIHOIO anapaTa 10 OCHOBHBIM pa3fiejiaM Kypca MaTeMaTHKH; 3HaHUI
OCHOBHBIX T€OpeM, GOPMYJI U YMEHHSI UX IPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMbI U HAXOAUTh
HECTaHJAPTHBIE CIIOCOOBI peILICHHs 3a/1a4;
- [1Py3 c(OPMHPOBAHHOCTH YMEHHUI MOJIETUPOBAThH pealibHbIE CUTYAllUHU, UCCIIEJOBATh
ITOCTPOEHHBIE MOJIENN, UHTEPIIPETUPOBATH NOJYYCHHBIN PE3YIIBTAT;
- [IPy4 copmMHupOBaHHOCTH MpEACTaBIEHUI 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHUYECKOT0 aHAIN3a U MX
CBOMCTBAX, BJIaJIECHUE YMEHUEM XapaKTEepHU30BaTh MOBeACHNUE (DYHKIUH, UCIIOIb30BAHHUE MOJIYUYEHHBIX
3HAHUH JJI OIUCAHUS U aHAJIM3a PEAJIBHBIX 3aBUCUMOCTEH;
- [Ipy5 Bi1aieHe yMEHUSIMHA COCTABIIEHUS BEPOSTHOCTHBIX MOJIENIEH IO YCIOBHIO 33,144 U BBIYHUCIICHUS
BEPOSTHOCTH HACTYIICHUS COOBITUH, B TOM YHUCIIE C TPUMEHEHHEM (OpPMYIT KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPHUH BEPOSATHOCTEMN; UCCIIETOBAHNS CIIYYAHBIX BEJIUYHH 10 UX PACIPEACIICHHIO;
BrinonHenue npakTuyeckux padoT Mo yueOHON AuciuIuinHe «MaremaTrikay HalpaBieHo Ha:



- 0060011IeHNE, CUCTEMATU3ALUIO, YITTyOJIeHne, 3aKpEIUICHNE, pa3BUTHE U ACTATU3AINIO TOTYYSHHBIX
TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOM JAUCIUIUINHBI;

- (hopMUpOBaHHE YMEHHUI MPUMEHATH MOJyYCHHbIE 3HAHUS Ha MPAKTHKE, pealu3alMio €IMHCTBA
MHTEJUIEKTYAJIbHOM U IMTPAKTUYECKON ACATEIbHOCTH;

- (opmHpoBaHHE W pa3BUTHE YMEHHI: HAOIIOJaTh, CPAaBHHMBATh, COIOCTABISATH, AHAIM3HPOBATH,
Je7aTh BBIBOABI M OOOOIIEHMS, CaMOCTOSATENBHO BECTH MCCIENOBAHMs, I0Jb30BATHCS PA3IUUHBIMU
preMaMy U3MEepeHuit, opopMIISTh pe3ynbTaThl B BUAE TaOJIHII, CXeM, IpauKOB;

- Ppa3BUTHE UHTE/UIEKTyaJbHBIX YMEHUH y OyAylIUX CHELHAIUCTOB: aHAJUTHUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.;

- BBIPAOOTKY NPH PEIIEHUH NTOCTABIEHHBIX 3374 NPO(ECCHOHANBHO 3HAUUMbIX KaueCTB, TAKUX KaK
CaMOCTOATEIIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTh, TBOPYECKAsl NHULIMATHUBA.

[IpakTHyeckue 3aHATHA MPOBOAATCS IOCIE COOTBETCTBYIOLIEH TeMbl, KOTopas oOecreduBaer
HAJINYKE 3HAHUH, HEOOXOTUMBIX JUIS €€ BBITIOJTHEHUSI.



2 METOAUYECKHUE YKA3ZAHUA

Tema 1.1. PazBuTue noHsITHA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 1

«Apml)MeTn'{ecmle JedCTBUA HAJ PAalINOHAJIBHBIMHA U KOMIIJICKCHBIMH YHCJIAMW»>

Ieab padoTbi: [[I0BTOPUTH NEUCTBUS C IEUCTBUTEIbHBIMU M KOMIUIEKCHBIMU YHCJIAMH.

BobinosinuB padory, Bel Oyjaere:

YMETDb BBIINOJIHATH HCﬁCTBHﬁ Hal palliuOHAJIbHBIMU U KOMIIJICKCHBIMU YK CJIAMHU.

MarepunanbHoe obecrnieyeHue:

I/IH,Z[I/IBI/II[yaJ'IBHBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTHI J'IeKI.[HfI.

3aganue:

1. BrbIIONHUTE I[CﬁCTBHSI C pallMOHAJIbHBIMHU YHCJIaMU:

7)5 3

2. Brmomnnurs I[CﬁCTBPI?I C KOMIIJICKCHBIMH YHCJIaMU.

(8+1):(2-3i).

ITopsinok BbINoJIHeHUs padoThI:

BHuMaTenpbHO O03HAKOMBTECH C YCJIOBUEM 3aJaHus.

HOJ'ILSYHCB CBOMMHM IIIKOJIbHBIMH 3HAHUSIMHU (B CiIydac 3aTpyAHCHUA BOCHOHLSYﬁTCCB

CIPaBOYHBIMU MaTepUalIaMHU), BBIIOJIHUTE 3aJIaHUE.

Xona padoThl:
3amanue Nel

2L 2+ 3

niti=s ~
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1 1 ’ 1 2 2
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3) § 5 :

4)
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7)
3amanue No2
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Haittn: (8 +i): (2 — 3i) .
2+

Pemenue. [lepenuiieM 3T0 OTHOIIEHUE B BUJE ApOOHU: 2-1i,

YMHOXHB, €€ YUCITUTEb M 3HaMeHaTe b Ha 2 + 3i ¥ BBIIOJIHUB BCE MPEOOPA30BaHHMS, TIOTYIHNM:
Ca+0(2+30  LI+360 142

(2-a0302+307 13

(I)opMa NMpeacTraBjJaCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBUTCSA, ecii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM
HEO0OXOIMMOM TIOCTIEAOBATEIBHOCTH JEHCTBUI; B OTBETE MPABUIHLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBEIYMCICHHA.

Onenka '"xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBI TPEOOBAaHUS K OLIEHKE "OTINYHO'", HO JOIYIIEHbI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €ClId PabOTa BBIMIOJIHEHA HE IMOJTHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJIHCHHOW YacTH pabOThI HE MO3BOJISIET CACNATh MPABHIbHBIX BHIBOJIOB.

Tema 1.1. Pa3zBuTHEe NOHATHSA 0 YHCTIE
IIpakTuyeckoe 3ansaTue Ne 2
«ToxnecTBeHHbIE MPEOOPA30OBAHUSA PAIHOHAIBHBIX BhIPAsKEHUII»

Heabr pa6orei: [loBTOpUTE (GOPMYITBI COKPAIIEHHOTO YMHOXKEHUS. 3aKPENHUTh TCOPETHUCCKHE
3HaHUA, YTIyOJIeHHOE pelieHHe M3yYEHHOTO MaTepualla, MPUMEHEHUE MOJYYEHHBIX 3HAHWM s
pelieHus 3a1ad.

Beimosnus patdory, Bel Oyaere:
YMeThb. pelIath 3a7a4u 1o aiareodpe.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JIEKIIHI.

3ana1me: WgOCTHTB BBIPpAXKCHUS:
a) (3p*-2y’)°.
6) (1 —a)-(1 +a)-(1 +ad)-(1 +a*).
B)(x—m)%(x+m)>.
r) (2n — c)-(8n® + ¢3)-(c® + 2cn + 4n?).

Ilopsinok BbINOJHEHHS PadOThI:

1. BHMMaTenbHO O3HAKOMBTECH C YCIOBUEM 3aJaHMS.

2. llonp3ysch  CBOMMM IIKOJIbHBIMU 3HaHUAMHU (B cllydae 3aTpyJHEHHUS BOCIOJIb3yHTECh
CIPaBOYHBIMHU MaTepUaIaMu), IPUMEHUTE HYXXHYIO (OPMYIY COKpPAIIEHHOTO YMHOXKEHUSI.

Xon paborhr:

3ananue: YOPOCTUTh BBIPAXKEHUS, MPUMEHUB (DOPMYJIbI COKPAIIEHHOTO YMHOKEHHUS.
a) (3p*-2y’)*=27p° - 54p"y* +36p’y° - 8y°.

6) (1-a)(l+a)l+ad)@+a)=(1-ad)(1+ad)(@+a") =(1-a*) (1+a%)=1-2°.
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B)(X—m)?-(x+m)*=(x?-2xm+m?)(x*+2xm+m?)=x*+2x+x’m?-2x*m-4x’m2-2xm>+m?x®+2xm* + +m* =
4 2.2 4
X' =2X"m"+m".
r) (2n — ¢)-(8n° + c®)-(c® + 2cn + 4n)= (2n — c)-(4n? + 2cn +c?) (8n® + +c®)=(8n*- %) (8n* + ¢¥)=
64n° —c®.

(I)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HEOO0XOAMMO TOCIIEIOBAaTEIFHOCTH JCHCTBUI; B OTBETE€ MPABWIBHO M AKKYPaTHO BBIIOJHEHBI BCE
3alUCHU U BBIYUCIICHUS.

Onenka '"xopomo' cTaBUTCS, €CIU BBIIOJIHEHBI TPEOOBAaHUS K OLIEHKE "OTJINYHO", HO JOITYIIEHbI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIITOJIHECHHOW YacTH TAKOB, YTO II03BOJIAET IOJYYUTh IPaBUIIbHBIE pPE3yJbTaThl U BBIBOJBI; B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 9acTH Pa0OTHI HE MO3BOJISIET CENIaTh IPABHIBLHBIX BBIBOJIOB.

Tema 1.1. PazBurye NOHATHA 0 YUCTIE
IIpakTnueckoe 3ansaTue Ne3
«PelieHne pauMoHAJbLHBIX YPABHEHUI»

Henp padorthl: 3aKkperyieHHe TEOPETUUECKUX 3HAHUM, IOBTOPEHUE paHee M3YYEHHOI0 MaTepuana,
(dbopMUpOBaHNE YMEHUI PEIICHUS 3a/ad.

Beimosinus padory, Bl Oynere:

yMeTb:

- pelaTh palMoOHAIbHbBIE YPABHEHMSI, CBOASIINECS K TMHEWHBIM U KBaJAPAaTHBIM;

- HCII0JIb30BaTh rpauuecKuil METO| pelIeHHs] YpaBHEHHUI;

- n300pakaTh Ha KOOPAMHATHOM MJIIOCKOCTHU PEIIEHUs] YpaBHEHUI;

- COCTaBJIAITh U pellaTh ypaBHEHUS, CBA3BIBAIOIINE HEU3BECTHBIE BEIMYMHBI B TEKCTOBBIX (B TOM
qucie NPUKIAJAHbIX) 3a/1auax.

MarepuanbHoe o0ecnieuenue: VHauBUIyabHbIEe 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKIINN.

3agaHue: pelIuTh YpaBHEHMUS:
a)(3x+1)" +(4x—-1)° = (5x—2)".
x 7 8
X—2 X+2 x*—-4

Ilopsinok BbINOJHEHHSI padOThHI:

[Ipu pemieHnH ypaBHEHUH UCTONB3YIOTCS CIEAYIOLINE MpaBuiia MpeoOpa3oBaHusi  ypaBHEHUH B
PaBHOCHUJIbHBIE:

a) KakoW- MO0 4YJI€H YpaBHEHUS MOXHO MEPEHECTH W3 OJHOM ero 4yactu B JpPYryl0 C
IIPOTHUBOIIOJIOKHBIM 3HAKOM;

6) o0e yacTu ypaBHEHHUsT MO>KHO YMHOXHUTbh MJIM Pa3JeIUTh HA OJJHO TO K€ YHUCIO, OTIMYHOE OT

9



Pemenue ypaBaenuii |-l crenenu ¢ omHol nepeMeHHOM:

-b . . .
ax+b=0, (x =— a#0 | — nuHEHHOE ypaBHEeHUE | cTeneHu ¢ OTHOM IepeMEHHOM
a

ax® +bx+c= O(a #* 0) — ypaBHenwue |l crernenu ¢ oHOM MEPEeMEHHOM.

1. OmpenieuTh BUJ ypaBHEHUSI U CIIOCOO €ro pelIeHHUS.

2. Eciu ypaBHEHHE qpOOHO-PAIMOHAIBHOE, TO HAUTH OOLIUI 3HAMEHATENh BCEX POOei, KOTOphIe
BXOJIAT B ypaBHEHHUE.

3. YMHOXUTB 00€ 4acTH ypaBHEHUS HA OO 3HAMEHATEb.
4. PemuTh MOJy4EHHOE 1IEJI0€ YPaBHEHUE.

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

Tak kak Mbl pemaeM ApOOHO-PallMOHANBHBIE YPaBHEHUS, TO B 3HAMEHATENAX Apolelt OymyT
IepeMeHHbIe. 3HA4YuUT, OyAyT OHM M B OO0IIeM 3HaMeHareie. Bo BTOpOM MyHKTE alropuTMa Mbl
YMHO)KaeM ypaBHEHHUE Ha oOmuii 3HamMeHaTenb. [Ipy 7TOM MOTYT MOSBUTHCS MOCTOPOHHUE KOPHHU, TPU
KOTOpbIX OOImMH 3HamMeHaTeslb OyAeT paBeH HYI0, a 3HAaYUT W YMHOXEHHE Ha Hero Oyner

6eccmbIcieHHBIM. [103TOMY B KOHIIE 0053aTEIbHO HYXKHO CJeNaTh MPOBEPKY MOTYYCHHBIX KOPHEH.
PemuMm ypaBHeHUS:

a)(3x+1)" +(4x—-1)° =(5x-2)’
Packpoem ckoOKu, IpuMeHsis (POPMyITbl COKPALICHHOTO YMHOXEHHUS (@ + 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[O6HBI€ YJICHHI, HOJ’Iy‘II/IM
18x-2=0 2 1

X=—=—
18x =2 18 9
1
OtBeT: X = 9 KOpPEHb YPaBHEHHSL.

5) X 7 8
X—2 X+2 Xx*-4
Pa3HO)KI/IM X2 —4 HA MHOXUTCIIN U HepeHeceM BCC YJICHBI ypaBHeHI/IH B HeBYIO qacThb. HpI/IBeI[eM

Ipobu K 0011IeMy 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 —5X+6
(x+2)(x-2)
IpoOb paBHA HYJIO, KOrja €€ YHCIWTENb PAaBEH HYII0, a 3HAMEHATelb He PaBeH HYIo, T. €.
(x+2)(x-2)=0, = X#2, X#—2
x* —5x+6=0.
D=25-24=1
_5+1,
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KOPHM MOXKHO HAliTH TI0 Teopeme BueTa, HO Tak kak X#2, TO X, =2 — NMOCTOPOHHHII KOpEHb,

cJle/l0BaTeNLHO, PElIEHHEM ypaBHeHHs Oyaer X =3.
OtBeT: X=3

6)x* —x+4=0
D=1-4-4=-15<0

OTBeT: 1eliCTBUTENBHBIX KOPHEH HET.
dopma npeacTaBiaeHus pe3yabTaTa: BbIIIOJIHEHHOE 3a/1aHHE.

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBUTCSA, ecii paboOTa BHITIOJIHEHA B TOJHOM O0BEME C COOIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

Onenka "xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBI TPEOOBAaHUS K OLIEHKE "OTINYHO", HO JOITYIIEHbI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MIPOBEJICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBIIIOJIHEHA HE MOJHOCTBHIO U 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIILHBIX BBIBOJIOB.

Tema 1.1. PazBuTHE NOHATHS 0 YUCIE
IIpakTuyeckoe 3anaTue Ned
«PelieHue cUCTEM PAalMOHAJIBHBIX YPABHEHUI»

Hean padotsi: [IoBTOPUTH pellieHHE CUCTEM PAllMOHATBHBIX YPaBHEHUM.

Boinosinus padorty, Bul Oynere

YMeTh:
— peliaTh CUCTEMBI PAllMOHATBHBIX YPAaBHEHUH;
— HCIONB30BaTh rpauecKuil METOI PEIICHHUS CUCTEM PallMOHAIBHBIX YPaBHEHUI;
— M300pakaTh Ha KOOPJAMHATHOM TJIOCKOCTH PEIIEHUE CUCTEM PAIIMOHATBHBIX YPaBHEHUH;
— COCTaBIIAITb W PpEIIaThb CHUCTEMbl PALMOHAIBHBIX YPAaBHEHHM, CBS3BIBAIOIINE HEU3BECTHBIC

BCJIIMYHHBI B TCKCTOBBIX (B TOM YHUCJIC HpI/IKJ'IaI[HLIX) 3aJaydax.

MarepuajbHoe obecnedeHne:
I/IH}]I/IBI/IHyaJ'H)HBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IeKHPIfI.

3ajaHue: PelINTh CHCTEMBI PALIMOHAJIBHBIX YPABHEHUN:

3x—15y =16,
1
2X+y=2
y+2x=6,
2) 3x? —y? =8’
1+g—1:0,
ix y
2x+y-2=0

11



Iopsinok BbINOJIHEHUSI PAa0OTHI:
[lpy pemieHUH CUCTEM ypaBHEHMH MCIOJB3YIOTCS CIOCOO  CIIOKEHUS, MOJCTaHOBKU
rpau4IecKuil.

Pemmm cucreMy JBYX JTMHEMHBIX YpaBHEHUN C IByMSI HEU3BECTHBIMHU.

3x+8y =31
-10x-7y=-5
Pemmm cucreMy Bcemu criocodamu, T.€. yOeIUMCS, UTO pPe3yNbTaT MOJy4aeTCsl OJUHAKOBBINA U

OIIPENETMMCS, KaKOM U3 METOI0B 00JIce PAMOHAILHO IIPUMEHUM JIJISl JAHHOU CHCTEMBI.
1) Ciocob moACTaHOBKH.

31 8
{3x+8y:31 {3x+8y:31 xaly3t X=ggY
~10x-7y=-5 |10x+7y=5 10x+7y =5 10[331‘23’]*73’:5
310 80
———Yy+7y=5
Pemaem BTOPOC YPAaBHCHUEC OTHOCUTCIIbHO «y»: 3 3 , IPUBCICM K 06H16My

3HAMEHATEITIO 1 TaK Kak 37 0, To
310—80y + 21y =15

-59y =15-310

—295
—5Qy =-205; y="""_5
y Y=—5

y =5, Toraa X=%1—§-5=3—1—@=—9=—3

3 3 3 3
Otser: (-3;5).
2) Coco0 anredpanveckoro CIoKeHHs
3x+8y=31
-10x-7y=-5

ypaBHsIEM 10 MO0 KO3 (ULHMEHTHI IPU X, 1711 3TOr0 YMHOXKHUM IepBoe ypaBHeHUe Ha 10, a
BTOpOE — Ha 3.

3x+8y =31 10 30x+80y =310
-10x-7y=-5 3 —-30x—-21y =-15
IMOYWICHHO CJIOKHM U ITOJTYUUM:
59y =295
y=5
II10ACTaBUM y = 5 B mo0oe u3 ypaBHeHI/Iﬁ CHUCTCMBbI, HAIIpUMEP B IICPBOC, 3aTCM Haﬁl[eM X:
3x+8-5=31
3x+40=31
3x=-9
X=-3
mojrydaeM X = —3; Y = 5, Kak ¥ B TIEPBOM CITydae.
OtBer: (-3;5).

3) 'paduueckuii crocol (cineayeT MOMHHUTh, YTO PE3yJIbTAThl MOTYT OBITh MOJYYEHBI
NPUOIMKEHHO, YTO MOXKHO OOBSICHUTD HAILIUM 3pEHHEM, YMEHHEM IPOBOIUTH JIMHUHU, BBIOOPOM
MaciiTaba, Hey100CTBOM 3alKuCH YKCia U T.1.)

12

n



3x+8y=31

-10x-7y=-5
I'padmkoM KaxI0T0 ypaBHEHUs sBIsieTCS mpsiMast (puc. 1), a mpsimast onpeaensieTcs: IByMs TOUKaMHU.
3x+8y=31
x=0; y= 3t 3Z
8
X=2;6+8y =31
_31-6_ § = 31
o 8 8 8
B » -10x-7y=-5
*\ as
\ : \ 10x+7y=5
\\\ 29 e 5
\ 2 x=0; y==
N 7
N Xx=2;20+7y=5;
5 o : 5 1
YV S (| ; £ Sy R ¢ S % n)\t (V87 682" M2 T e S 7y=_:|_5;y=_7=_27
: e \\ Ortget: (-3; 5).
;
3 N

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJIlaHKE.

Kpurepun onenku:

Ouenka "OoTJMYHO'" CTaBUTCS, €ciii paboTa BBHIMIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM
HE0O0XOMMOW TOC/Ie0BAaTEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "xopomo' CTaBUTCS, €CIIU BBINOJHEHbl TPeOOBAaHUS K OLEHKE "OTJIMYHO", HO JIOMYILEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITMOJIHEHHON YacTH TAaKOB, YTO ITO3BOJISIET IMOJNYYHTHh MPABUJIBHBIE PE3YIbTaThl M BBIBOJBI, B XOE
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJI€TBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBINOJIHEHHON YacTH paboThl HE MO3BOJISET CJIeNIaTh MPAaBUIIbHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE
IIpakTnyeckas padora NeS
«PeneHue pauMoHAJIBLHBIX HEPABEHCTB)

I_Ie.]'lb paﬁoTbI: L[CJ'IB pa6OTBIZ IMOBTOPCHUC PAHECC U3YUCHHOTO Marepuaia, 3aKpCIJICHUC
TECOPETUICCKUX 3HaHI/II\/’I, IMPUMCEHCHUEC TCOPETUICCKUX 3HAHUM K PEIICHUIO IIPAKTHYCCKUX 3a71a4.

Boinosinus padorty, Bl Oynere:
yMeTh:
periaTh pallMoOHaAILHBIE HEPABEHCTBA;
WCIOJIb30BaTh TpaUueCcKUil METO] pEIIeHHsI PAIlIOHATBHBIX HEPABEHCTB;
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M300pakaTh Ha KOOPJMHATHOM TUIOCKOCTH PEIICHUE PAIlMOHATLHBIX HEPABEHCTB;
COCTAaBJISITh W PEIIaTh PAIMOHAIBHBIC HEPABEHCTB, CBS3bIBAIOIINE HEM3BECTHHIC BEIIMYHHBI B
TEKCTOBBIX (B TOM YHMCJIE MPUKIAJHBIX) 3a/1a4ax.

MarepunanbHoe obecrneyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3ana}me: PEIIUTH palliOHAJIbHBIC HCPABCHCTBA!

7x-1 2x-5 7
5 10

l. 5X—
2. [5-2x|<3,
3.5x—2-3x*>0

ITopsinok BbINMOJIHEHHSI PA0OTHI:

[Ipu pelieHun HEPaBEHCTB UCIOJIB3YIOTCS CIEAYIOLIUE MpaBuia NpeoOpa3oBaHUsl HEPABEHCTB B
PaBHOCHJIBHBIE!

a) Kakoi- 1100 YIieH HEPaBEHCTBA MOXKHO IEPEHECTH U3 OJHOW €ro

YacTH B JPYryl0 C MPOTUBONOJIOXHBIM 3HAaKOM, OCTaBUB IIpU 3TOM  0€3 M3MEHEHHs 3HaK
HEPABEHCTBA;

6) o0e yacTH HEpaBEHCTBA MOYKHO YMHOXXHUTh WM Pa3[elIUTh Ha OJHO TO K€ HOJOXKHUTEIbHOE
YKCJI0, OCTABUB MPU ATOM 0€3 U3MEHEHHS 3HAK HEPABEHCTBA;

B) 00€ YacTH HEPAaBEHCTBA MOXXHO YMHOXXUTb WM Pa3[eIUTh Ha OJHO U TO XK€ OTpPHUILATEIbHOE
YHCJI0, UBMCHHUB IIPH 3TOM 3HAK HCPABCHCTBA Ha HpOTI/IBOHOJIO)KHI)Iﬁ

Ilpu perieHnu cUcTEM HEPaBEHCTB HY)KHO PELIMTh KaKJ0€ U3 HUX U BBIOpATh 00lIee peleHue.

PaccmoTtpum perieHre HepaBEHCTBA.
1) sy_ 7X_l+ 2x-5 >1
5 10

[TepeneceM Bce 4wieHBI B JIEBYIO YacTh U MPUBEIEM K 001IeMy 3HaMeHarento. OO0t 3HaMeHaTes b
10; Tak kak 3HaMeHaTellb HE COJEPKUT MEPEeMEHHOH, TO B JalbHEHIIeM ero MOXKHO He MHCcaTh
(omycTUTh).

50X —5(7x~1)+2(2x~5)~7>0

50X —-35x+5+4x-10-7>0

19x-12>0
19x >12
12
X>—
19
Lz,
12
19
12
X€| —;+®
19

2) [5-2X <310 ects

14



-3<5-2x<3

Hcnosnb3ys CBOKWCTBA YUCIOBBIX HEPABEHCTB, UMEEM

Y
>
-3 3

-3-5<5-2x-5<3-5

-8 < -2X < -2; nenum Ha (—2) , 3HAK HEPABEHCTBA MEHSETCS
4>x>1 o 1<x<4

I/IHI/I MOXXHO 3aIIiucaTh B BUC CUCTCMbI HepaBeHCTB
5-2x<3 -2X<3-5 —2X< -2 Xx>1
5-2x>-3 -2X>-3-5 |-2x>-8 X<4

1 4

OTseT: X € (l; 4)

3) 5x—2-3x*>0 - KBaApaTHOE HEPABEHCTBO YMHOXKHUM Ha (—1)

3x* —5x+2<0
HaiineM kopHU ypaBHEHUS:
3x* —5x+2=0
D=25-4-6=1
Xl :E' Xj_:l'X :ﬂ_z
26 76 3

I'papukxom ¢yHKIHH y=3x2—5x+2 aBisieTcs mapabona (puc.2), BeTBH KOTOPOH HalpaBJIECHBI

_ 2
BBEPX, @ TOUKU nepeceueHus napadonst u ocu OX X, =1, X, =—

3
N300pa3um reoMeTpuuecKu:

(AN [ ]
[

Pucynoxk 2. I'paduk ¢pyHKIMH

Tak Kak MBI pelaeM HepaBeHCTBO 3X> —5X+2 <0, To pelleHHeM HepPaBeHCTBA 6YIeT IPOMEKYTOK

15



2
(uHTEpBaAN) X € 5;1
Otser: X€| —;1
TBET 3

dopma npeacTaBiaeHus pe3yJabTaTa: BBIIIOJIHEHHOE 3a/IaHHE.

Kpurepun oneHku:

Ounenka "OTJMYHO'" CTaBHUTCS, €ClM pa0dOTa BBIOJHEHA B IMOJHOM 00BEME C COOMIOICHUEM
HE0oOXOIMMOM TOCIEN0BATEILHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIiCH, BEIYUCIICHUS, PUCYHKU U TPadUKH.

Ouenka "'xopomo' CTaBUTCS, €CIU BBIITOJTHEHBI TPeOOBaHMS K OLICHKE "OTIWYHO", HO JOMYIICHBI
2-3 HemoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISECT MOJYYUTh IPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeJICHUS pabOThI ObUIN JOMYILEHBI OIIMOKH.

OueHka "Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABHIIBHBIX BBHIBOJIOB.

Tema 1.3. @®yHKuMH, UX CBOMCTBA, rPAPUKH
IIpakTuyeckas padora Ne6

«HUccnenoanne pynkuuii. CBOMCTBA THHEHHOM, KBaAPATHYHOMN, KYCOYHO-JIMHEIHON 1
APOOHO-IMHEeHHOH (QyHKIUID)

He.]'lb paﬁoTbI: HAaY4YUTBCA ONPEACIIATE YCTHOCTh HCYCTHOCTD q)YHKIII/II/I, MMPOBOAUTH UCCIICAOBAHNEC
(bYHKHHH Ha MOHOTOHHOCTb, 3KCTPEMYMBI, HYJIU (1)YHI(I_[I/II/I U IPOMCIKYTKHU 3HAKOIIOCTOSAHCTBA.

Beinosinus padory, Bel Oynere ymers:

BBIUUCIIATh 3HAUEHHE (QYHKLIMU IO 33JaHHOMY 3HAQUEHHIO apryMeHTa MpU pa3IMYHBIX CHOC00ax
3aJjaHus (PYHKIMH;

OTIpeENsATh OCHOBHBIE CBOMCTBA YUCIIOBBIX (DYHKIUHN, WIUTFOCTPUPOBATH UX HA IpaduKax;

CTPOUTH I'paUKMU M3YyYEHHBIX (YHKIUH, WILIIOCTPUPOBATH MO IpadUKy CBOHCTBA 3JIE€MEHTAPHBIX
byHKINIT;

UCIOJIb30BaTh MOHATHE (DYHKIIMU JJIs1 OMUCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIUYMH;

MarepuajbHoe obecnedeHne:
WunuBuyanbHble 3a1aHNS, CIIPABOYHBIE MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3aganme:
1. Haiitu o0Gnacte onpenenenust GyHKIUN y =
X +x
3
X
2. Uccnenosats GyHKIMIO Y = ————— HA YETHOCT.
2(x+5)
3. HccnenoBath pyHknuio y =6vx -(2x —1) Ha MOHOTOHHOCTBH M 3HAaKOTIOCTOSIHCTBO.
IMopsinok BbINoJIHEHUs PadOTHI:
1) Haiinurte o6nacts onpenenenust GyHKIUH.

16



JUist HaX 0K JIEHHS TIPOMEXYTKOB 3HAKOIIOCTOSIHCTBA HAMIUTE TOUKH MEpeceueHmsl C 0Chlo alcCImcc,
pemB ypaBHenue y=0. HalineHHble KOpHU paccTaBbTe Ha oc OX B MOPAJKE BO3pACTaHUS M HAWJIUTE
3HAK (PYHKIIMH HA KQXJIOM U3 TOTy4YECHHBIX HHTEPBAIOB. 3aMUIIUTE PE3YNIbTaT.

2) Haiigure obmacts onpenencHust GyHKIUH. Y O€UTECH, YTO OHA CHMMETPHUYHA.

1.3amenute apryment pynkmuu x Ha "-x". [loncTaBpTe 3TOT apryMeHT B (DyHKIIMOHAIBHOE
BBIpaKCHHE.

2.Y1upocTure BbIpaXKeHHUE.

3.Takum 0OpaszoM, BbI IOJYYHIIA OJHY U TY K€ (DYHKIUIO, 3aITUCAHHYIO JJI apryMEeHTOB "X"
n"-x". [TocMoTpuTe Ha 1BE OTU 3aIUCH.

Ecmn y(-x) = y(X), TO 3TO yeTHass QyHKITHSI.

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

Ecinu sxe nmpo QyHKIMIO HEJIb3s CKa3aTh, 4To Y(-X)=y(X) win y(-X)=-y(X), TO 110 CBOWCTBY YCTHOCTH
3TO yHKIUS 001ero Buaa. To ecTb, OHA HE SIBIISCTCS HU YE€THOM, HU HEYETHOI.

4.3anumure caelaHHble BAMU BBIBOJIBI.

3) Haiinute obnactb ompeneneHus (GyHKIMM W HYyTd (YHKIHH, €CIU OHU ecTb. Mccremyiite
(GYHKIMIO HA MOHOTOHHOCTD Ha MOJYyYEHHBIX UHTEpPBAJIaX.

@yukuus F(X) Ha3piBaeTcs Bo3pacTaromieid Ha oTpe3ke [a,b] , ecnu 1yis MTOOBIX IBYX TOYEK X1 U
X2 u3 [a,b] copaBemmuBo HepaBencTBO F(X1) < F(X2), Korma xij< X .

@ynkuus F(X) Ha3piBacTcs yObIBaIowIeil Ha oTpe3ke [a,b] , ecnu aus mOOBIX IBYX TOYEK X H
X2 u3 [a,b] cmpaBemuBo HepaBencTBO F(X1) > F(X2), Korma x1< X» .

PaccmoTpuM npumepsl pemeHus:

o X
1) Haiitu o6nacts onpeaeneHust QyHKIUU y = 7 ¥ IPOMEXKYTKH 3HAKOIOCTOAHCTBA.
x°+x
Pemenue:
1. O6nacth onpenenenus Gpynkiuu: x° +x = 0,x(x+1) = 0,x, = 0,x, # —1. PaccmoTpum Tpu

untepsana (—oo;—1), (—1;0)u(0;+0) . Ha unreppanax (—oo;—1)u(0;+0) x°+x =0, a na unrepsane (-1;0)
x? +x < 0. IMonyugaem, uto D(y)= (—oc;—1) U (0;+00).

2. Hyneii ¢pyHKINU HET, T.K. # 0, cnenoBarenpHO, TpaduK HE MepeceKaeT 0ch adCIucCe.

_x

Vax? +x
3. Haiinem 3nak ¢ynkuuu Ha uHTepBanax (—oo;—1)u(0;+00) . Ha untepBane (—oo;—-1) y <0 , Ha

untepBasie (0;4+00) y>0.

3

2) UccnenoBarh QyHKIHIO ) = x—Z Ha YETHOCTb.
2(x+5)

Pemenne: OGnacte ompexnenenus. DyHKuMsA ompeneneHa A BCEX X KpPOME TeX, KOTOphIe
o0palaT 3HaMeHaTelb B HyJb: X=-5, T0o ecTb D(y)=(—00;—5) U (—5;+0). T.k. o6nacTh onpeneneHus He
CUMMETPHUYHA, TO MO CBOWCTBY YETHOCTH 3TO (yHKUHUs obmero Buga. To ecTh, OHa He ABISETCA HU
YEeTHOW, H HEYETHOM.

3) UccnemoBarh  GyHKIHIO ) = 6\/7 (2x-1) HA MOHOTOHHOCTH W  NPOMEKYTKH
3HAaKOIIOCTOSTHCTBA.

Pemenue: O6nacts onpenenenus Gpynkuuu: x >0, 1.e. D(y) = [0;+oo).

Hynu ¢pyakmuu: x3=0, x2=0,5.

[TpomexxyTku 3HakonoctosiHcTBa: Ha uHTepBane (0;0,5) y <0, na unrepBase (0,5+x) y>0.

[TpomMexyTKl MOHOTOHHOCTH: JIOTUYHO paccMmarpuBarh uHTEpBan (0,5+00). C Bo3pacTanmeMm
aprymenTta ot 0,5 10+ 00 (QyHKIUS BO3pacTaerT.

(I)opMa NMpeaACTAaBJCHUSA PE3yJabTaTa: BBIIIOJHCHHOC 3a/JaHUC.
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Kpurtepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCS, eciii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIOJCHUEM
HE0OXOIMMOM TIOCTIEAOBATEIBPHOCTH JEHCTBHUI; B OTBETE MPABUIHLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMucHy, BEIYUCIICHUS, PUCYHKU U TPapUKU.

Onenka '"xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBI TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOITYIIEHbI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BBHIBOJIOB.

Tema 1.3. @ynkuum, ux cBoiicTBa, rpapukmn
IIpakTnueckas padora Ne7
«IlocTpoenne u urenne rpapukoB GyHKUMID

Lenp padoThl: MOBTOpEHHE HM3YYEHHOIO MarepHala; NPUMEHEHHE TEOPETHMUECKHUX 3HAHUM K
PELICHUIO TPAKTUYECKHX 3a/1a4.

Boinosinus padorty, Bel Oynere ymers:

BBIUUCIIATh 3HAUCHUE (YHKIUH 10 33JaHHOMY 3HAUEHHIO apryMEHTa MPU Pa3IUYHBIX CIIOCO0ax
3aJjaHus (QYHKIMH;

OTIPEJIeNIATH OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKITUH, MILTIOCTPUPOBATh UX Ha rpadukax;

CTPOUTH IpaUKMU M3YyYEHHBIX (YHKIUH, WIIIOCTPUPOBATh MO IpaduKy CBOMCTBA 31€MEHTapHBIX
byHKIUH;

UCIOJIb30BATh MOHATHE (DYHKLMHU JAJIs1 ONMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIUYMH;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3aganue: nocTpouTh rpaduku GyHKIUNI:
y=-3 X —fix—d

IHopsaoK BbINOJHEHNS PA0OTHI
DI'paduk GyHximm FaX2+BX+C, rae a# 0 CTpOHTCS 1O CIIEAYIOIIEMY aJrOPUTMY:
o  Omnucarp GHyHKIUIO, 33JaHHYIO (OPMYIIOi y=ax2+Bx+c, rnea#0;

8
o 3aJaTh KOOPJMHATHI BEPIIMHBI Xp= ——; ) = ax? + ex + ¢ ¥ TIOCTPOUTH
2a

TOYKY Ha KOOPJAUHATHOM INIOCKOCTH;

o  TPOBECTH OCh CUMMETPUHU NapaboIbl;

o  ONpelnelnuTh Hyau (pyHKIMH (€CTU 3TO BO3MOXKHO), IOCTPOUTH TOYKHU IO COOTBETCTBYIOLIUM
KOOpJMHATaM;

o  HaWTH KOOpJIMHATHl TOUKHU IMepeceueHus rpadruka QyHKIMH C OChI0 OpJIMHAT U MOCTPOUTE ee, a
TaK)K€ IIOCTPOUTE TOUKY, €l CHAMMETPUYHYIO, HA KOOPJAWHATHOM MJIOCKOCTH;

o  HaWTH, eciii HeOOXOAUMO, KOOPAUHATHI IOTIOTHUTEIbHBIX TOYEK;

2) Tpadpuk GyHKIHH y=x"+Px-+Q, e a# 0 CTPOUTCS 110 CIEAYIOUIEMY AArOPHTMY:

o B kBagpatHOM TpexuieHe X +PXx+( BBIIEIUM IOJHBIM KBaapaT: X +px+q = (X-a)2+B

o Iloctpoum rpapuk pyHKIMM y=x2

o Jlemaem mapasuienbHBIN TIepeHoC rpaduka GyHKIIUHA y=x2 BIIOJIb ocu abciuce Ha lal enunann
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BIIpaBo, eciu a> 0 uiu BieBo, eciu a< 0.

o [Jenmaem mapannenbHbIA MEPEHOC BAOJIb OcHM opauHAT Ha IBl emuHun BBepx, eciu B> 0 wiaum
BHU3, ecii B< 0.

3) UroOwel moctpouTth Tpaduk GyHKIUHA y:x2+3 MOCTpouM Tpaduk (QyHKIIIH y:x2 U CcrenaeM
napajuleNbHbIN nepeHoc BAoab ocu Oy Ha 3 eAMHUIIBI BBEPX.

Xopn padoThr:

T _
DIoctpoum rpadux QyHKIHH. © izt —tix—4

y=—3;{‘2 —-fx—4

Pemenne: KBaJpaTH4YHASL, rpaduk -
napa6ona, % = -5 —i=l CIICIOBATENIbHO, BETBU HAPABIICHBI BHU3.
Koopaunate! Beprmast: (—1;-1).
ti f
x e
S 2-1) -6 ’

Va =—3(—U2 —Gf—-i)-d==-3+6-4=-1i;

Hynu ¢pyaknuu:

—ixf —6x-4=0,

3x° 46 +4=10,

a=35 m=3 c=4,

D=m - ac,

D=0-3.4=0-/2=-3 -3<(

JleicTBUTENbHBIX KOpHEH HeT. TO eCTh, HET TOYEK MEePECeUeHus C OChI0 a0CITUCC.

Touka nepeceuenus ¢ OV: (0; —4).

Bony % =0 g ¥ =0+0-4=—4,

Jlonomautensusie Toukn: (1; =13) , Tak kak y(1)=-3-1° -6-1-4=-3-6-4=-13;
Crpoum rpadux.
2) Ilocrpoum rpaduxk GyHKIHN y=x2-4x+3 C TMOMOIIBIO ITPeoOpa3oBaHUH.

y=x"-4x+3— kBagpaTuuHasi, rpaguk — napadomna, a=1, 1 >0 cremoBaTenbHO, BETBU HAIPABJICHEI
BBEpX, T.K. x%-4x+3 = (x-2)° - 1, 1O y= (x-2)% - 1. Ctpoum rpaduk GyHKIMU y:x2 U JIeJIaeM
napajuleNIbHbIM MepeHoC BA0Jb OCH a0CIMCC Ha 2 €IUHUIBI BIPAaBO U BJOJIb OCH OpAMHAT Ha 1
enunuily Buu3. 3) Iloctpoum rpaduk ¢pyHkunn FXZ-S C ITOMOIIBIO H5)606p330BaHI/II7I. YroObl ObI
MOCTPOUTD rpapuK QPyHKINU y=X"-5 mocTpouM rpa@uk QyHKIHUN y=X" U CAeJIaeM NapauieIbHbINA
nepeHoc (puc. 3) Baonb ocu Oy Ha 5 eTUHUI BHU3.
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y=x2-5

w 3 8 7 3 5 4

Pucynoxk 3. I'paduk ¢pyHKIMN
®opma npeacTaBjeHUs pe3yJbTaTa: BBIIOJIHCHHOE 33/1aHHE.

Kputepuu onenkmu:

Ouenka "OTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B IOJHOM 00BEME ¢ COOJIOJICHHEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TPadUKU.

Onenka "xopomo' cTaBUTCS, €CJIU BbIIOJHEHBI TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOITYIIEHbI
2-3 Henoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISICT TMOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJGI, B XOJE
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM paboTa BBITIOJHEHA HE TTOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BHIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapupmsol
IIpakTnyeckas padora Ne 8
«PelieHre HPPAUMOHAJIBHBIX YPABHEHUI»

Heanb paGorsl: O0OOMNTE, 3aKPENUTh U CUCTEMATH3MPOBATh 3HAHMS YYAIIMXCS MPU PELICHUU
Pa3IMYHbIX BUJOB UPPALMOHAIBHBIX YPAaBHEHUH.

Boinosinus padorty, Bel Oynere:
yMeThb:

pemaTth UppalMOHAIbHBIE YPABHEHUS.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIMH.

3amanme:

1)Pemmte ypaBHeHHE ™ S—dx=1x+3

20



2)Pemnth ypaBHeHue 9++/x—-3 =x .

3)Pemmth ypaBHeHHE VX —2 = +/3—4x .

4)Perunth ypaBHenue ~4x+2 +~/4x—2 =4

IHopsinok BbINOJIHEHHS PadOTHI

DIIpu BO3BEOEHMM YpaBHEHUs B 4YETHYIO CTENEHb IIOJy4aeTCsi ypaBHEHME, SBISIOIIEECs
CIIECTBUEM MCXOAHOT0. [103TOMY BO3MOXHO NOSIBJIEHHE NOCTOPOHHUX DELIEHUI YpaBHEHMs, HO HE
BO3MOJKHa 1oTepsi KopHeil. IIpuunHa npuoOpereHust KOpHEH COCTOMT B TOM, YTO IIPU BO3BEJICHHUM B
YETHYIO CTEIEHb YMCEJl, PaBHBIX 110 a0COIIOTHOW BEJIUYMHE, HO Pa3HbIX 110 3HAKY, IIOJy4aeTcsl OJUH U
TOT € pe3yybTar.

Tak KaKk MOTYT MOSIBUTHCS MOCTOPOHHHE KOPHH, TO HEOOXOAMMO JeNaTh MPOBEPKY, MOACTABIIS
HallleHHble 3HAYEHUs HEU3BECTHOH TOJNBKO B IE€PBOHAYAIbHOE YpaBHEHHE, a HE B KaKue-TO
IIPOMEXKYTOUHBIE.

2) Ilpu pemieHuM HMPpaLUMOHAIBHBIX YpPaBHEHUH IOJIE3HO Iepell BO3BEIACHHEM O0eHux uacTel
YpaBHEHHsSI B HEKOTOPYHO CTElEeHb 'yeOuHUTh paaukan"', TO €CTb MPEACTaBUTh YypPaBHEHUE B

BHHGC’U:} =*1INx) _

Torna nocne Bo3BeZeHNs 00enX YacTell ypaBHEHHS B N-yIO CTENEHb paJiiKall CIIpaBa UCYE3HET.

WA(x) = ¥ Bix)

3) YpaBueHue PaBHOCUJIBHO KaXOW M3 IBYX CUCTEM

: : | A(x) = B(x).
WA(x)=WB(x) =
o A zo,
A(x)= B(x).
ﬂkllA{x} — QLIIB{I:} ‘:-._:: B: :' 0 L e
(x) =

A{xy= Bi(x)
HOCKOJIBKy II0CJIC BO3BCIACHHUA B quHyIO CTCIICHb HonyqaeM ypaBHeHI/Ie-CJIeILCTBI/Ie R sl
MBI JOJIDKHBI, peIJ_II/IB €ro, BBISICHHUTBH, HpI/IHa,Z[J'Ie)KaT JIn Haﬁ,[[eHHBIe KOpHI/I O6J'IaCTI/I OHpCI[CJ'IeHI/ISI

UCXOJHOTO YPaBHEHHUS, TO €CTh BBINOJIHSIETCA JU HEPABEHCTBO Alx) 20 (vmm Bx)z0 ). U3 stux
CUCTEM BBIOMPAIOT AJIsl PELIEHUs Ty, B KOTOPOW HEPABEHCTBO MPOIIIE.

4) Bo3Beznere 00e yacTH ypaBHEHHs B KBaJpaT M INPOU3BEJETE NPUBEICHUE MOJOOHBIX WIEHOB,
MIEPEHECUTE ClIaraéMble U3 OJJHOW YacTH paBEHCTBA B Ipyryro. Yeaunure paaukan. CHOBa Bo3BenuTe o0e
4acTH ypaBHEHUs B KBajpat. Pemure nonydyeHHoe ypaBHenue. Cruenaite NpoBepKy.

Xoa paGoTsI:

1) Pemnth ypaBHEHUE

A=-3x+3=x-1

WA(x) = Blx)
AKKypaTHO€ BO3BEJICHHE B UETHYIO CTEIEHb YPaBHEHHs BHJA e "7 COCTOMT B
Iepexo/ie K paBHOCUIIBHOM €My CUCTEME
: ) | A(xy= B*{x),
WAX) = B(x)=- _
| B(x) 20
Blxy=0 .
HepaBeHCTBO s B OTOU CHUCTCMC BbIPAXKACT YCIOBUC, IIPU KOTOPOM YPAaBHCHUC MOXKHO

BO3BOJUTH B UCTHYIO CTCIICHb, OTCEKACT IMOCTOPOHHUC PCHICHUS U ITO3BOJIACT O6XO)II/ITBC$I 0e3 ITPOBEPKH.

YpaBHenue VT Jr+3=x-1 PaBHOCHUJIBHO CHUCTEME
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_|'3 —3r={x-1),

lx-120
. Cx-2=0
Pemaﬂ HepBOC ypaBHeHI/IC 3TOU CUCTCMBHI, paBHOCI/IHBHOC ypaBHeHI/IIO - B HOJIy‘-II/IM
x, = 1 x, = -2
KOpHU u .

Bropoli kOpeHb HE YIOBJIETBOPSAET HEPABEHCTBY CHUCTEMBbI U, CJIEIOBATEIbHO, SIBIISIETCA
IIOCTOPOHHUM KOPHEM UCXOJHOI0 YPaBHEHHS.

Orger. ¥ =1,
2)Pewiuth ypaBHEHME
X+2r+3=0
e —6—
Pemenue: MeTo yeaMHEHNs paMKaa IPUBOJMT K yPaBHEHUIO ¥ =+ + 3=06-x,
DTO ypaBHEHHE PABHOCHIBHO CUCTEME
’ oo 2
|2x+3=(6-x)",
6-x=0
N =11 =x 3
Pemas mepBoe  ypaBHEHHME OTOM  CHUCTEMBI, IOJYYMM  KOPHH ~ 1 u ol ,  HO
yemopue & — X = O ppmonmsercs Tompko wrg ¥ =3,
Omser. £ =3,
02 -y YV
3) Pemuts ypaBHEHHE - 05" + 3 - 6 = A= 6x— 24 .
Pemenne: DTO ypaBHEHHME PABHOCHIILHO CHCTEME
|—9x* + 32— 6=—6x-24,

|-6x-2420

2
v _ L
Pemas nepsoe ypaBHEHHE 3TOH CHCTEMBI, PABHOCHIIBHOE ypaBHeHHto — & T4+ == 0 , TOJy4UM

x=-1_=x,=1
KOPHH u :

OIHAKO TIPH STHX 3HAYCHHUAX X HE BBIONHSCTCS HEPaBEHCTBO — 0% — 2420 4 MOTOMY JaHHOE
YpaBHEHUE HE UMEET KOPHEM.

Ortser. KopHeii HerT.

4)Pewiuth ypaBHEeHUE

X5 +420-x= 7
Pemenne: BOSBe,I[eM 00¢ uvacTtu YpaBHCHUA B KBaJApaT U MNPOU3ZBCACM IPUBCACHUC HOI[O6HLIX

YJICHOB, IEPEHOC CJIaraeMbIX U3 OJIHOW YacTH PaBEHCTBA B JAPYI'YIO M YMHOXKEHUE 00enx vactei Ha 1/2.
B pesyinbrare noiay4uM ypaBHEHHE

s 0 vr=12
Jr+5420-x=12 , SABISIONIEECS CIENACTBHEM HcxomHoro. CHOBa BO3BElEM 00€ YacTH
ypaBHeHHs B KBaapar. [loqy4uM ypaBHEHHE
(x+3H20-x)=144
2 -
KOTOPOE MPHUBOAMTCSA K BUy ¥ —13x+4=10
DT0 ypaBHEHHE (TAKKE SBIAIOIIEECS CIEACTBUEM UCXOIHOT0) UMEET KOPHH

=4 x =11

O6a KopHS, KaK MOKa3bIBaeT MMPOBEPKA, YIOBIETBOPSIIOT UCXOHOMY YPAaBHEHUIO.
Otser.

X, = —I’ x, =11

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHEBIC 3aJaHUA 1, 2.
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Kpurepun oneHku:

Ounenka "OTJMYHO'" CTaBHUTCS, €ClM pa0doOTa BBIOJHEHA B IMOJHOM 00BEME C COOMIOIECHUEM
HEe0oOXOIMMOM TOCIEN0BaTEIbHOCTH JEHCTBUIl; B OTBETE€ MPABUIBLHO M AKKypaTHO BBINOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'xopomo' CTaBUTCS, €CIU BBIITOJTHEHBI TPeOOBaHUS K OLEHKE "OTIUYHO", HO JOIYIICHBI
2-3 Hezouera.

Ouenka "yI0BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NPAaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKHY.

OueHka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBINIOJTHEHHON 4acTH pabOThHI HE MO3BOJISIET CAENATh MPABHIIbHBIX BBIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTuyeckas padora Ne9
«IIpeoGpa3oBaHus BbIpaKeHUil, COIEPKAMMX CTENEHH U PATHKAIbD)

Heap padorbi: O000MNUTH, 3aKPENHUTh U CHUCTEMATU3UPOBATh 3HAHUS YYalIUXCA MPU PEIICHUU
KOHKPETHBIX 33JJaHUH 10 TEME

Boinosinus padorty, Bel Oynere:

YMETh:

- HaXOJUTh 3HAYEHUS KOPHs, CTENEHW HAa OCHOBE OINPEJCIICHHS, UCTIONb3Yys MPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BATHCS MPUOIMKEHHOM OIEHKOM MPH MPAKTUYECKUX pacueTax;

- BBINOJHATH NPEOOpa30BaHUs BHIPAKECHUM, TMPUMEHsST (OPMYJbl, CBS3aHHBIE CO CBOWCTBAMH
CTCIICHEH;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananmue:
1) [IpoBecTu ympoieHHe cTeneHel ¢ palioHaIbHBIM MTOKA3aTeIeM:

3c?d?®
)2,

16x 2y3

6) (

a) (W

ava +bvb 2vb
b) + ,

aidp VDN@D T

IMopsiiok BbINOJIHEHHSI PA0OTHI
1) a) BeiHecuTe 3HaK MHHYC U3 TNpOM3BEINEHHS. BoOCHoOib3ylWTeCh CBOWCTBOM CTEICHU C
OTPHUIIATETILHBIM TIOKa3aTelieM. YTOTpeOUTe CBOMCTBO BOCIPOU3BEACHHS BO BTOPYIO CTENeHb. Jlms
OKOHYATENIbHOTO  YIPOIIEHUSI ATOr0 MpHUMepa BOCIHOIB3YHTECh MPABUIOM YMHOXEHHS apobeil. B
MOCJIEIHEM LIare BOCHOIb3YHTECh JIEIEHUEM CTEeTIeHEeN ¢ OJUHAKOBBIM [T0Ka3aTEIeM.

0) B »TOM cnyuae Hajgo MPUMEHUT CBOMCTBO CTEMEHEH ¢ OTpUIIATENBHBIM MOKazareneM. UToOs
pasrpy3uTh MOJIYYCHHYIO ApOoOb, HAZ0 Mpeodpa3oBaTh ATy Apo0k B neneHue. [IpuBectu 1podk k obmemy
3HAMEHATENI0 U MPOU3BECTU CIOKEHHE Apobeil ¢ obmumM 3HaMmeHaTteneM. [locnenHuM 1marom cienarthb
COKpalIeHHE.

2) BbIONMHUTD AeUCTBUS: (——=——F—
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2) Ompexnenure TMOPSAOK JeicTBUSA. BplpakeHne B TepBOW CKOOKE NpPUBEAUTE K OOIIEMY
3HAMEHATENI0, B YHCIHUTENIC CHENAiiTe TPYNIUPOBKY M BBHIHECUTE OOIIMH MHOXHUTEIbh 3a CKOOKY.
BeimonnuTe neneHue, cokparute Ha oOmuil MHOXUTeNb. [locnennee aelicTBue — crioxkeHue Apodeit ¢
OJIMHAKOBBIMH 3HaMeHatemsIMu. [IpuBennTte momoOHBIE caraemMsle.

Xox padoThl

e W
1) YnpocTuTh BhIpaKeHHe: 2 - X0y o717 =

Bnauane Hazi0 npoBecTu packpbITUE CKOOOK, ISl 3TOT0 BOCIOJIb3YEMCsI CBOMCTBOM CTETECHEH.

(-3)6) .(42) _ 6-3

X Xy 7410 510,747 _ _-12 3 -3 -5_-10_
= 5 —x' Ty T =Xy Xy =

x

Bocnons3zyemcst CBOMCTBOM CTEIIEHEH ¢ OTPULIATEIBHBIM IT0KA3aTEIIEM.
_y o1

x12 x3y5210

: 1

Ortger: 2

12 _3.5_10
X x°y’z

2) YIpocTuTh BhIpOKCHUE

Jx +1 ) 1
x x+x+\/;.x2_\/; .

Pemenue. Beenem o003HaueHue a = Jx , TOTAAX = (\/;)2 =a?, xx=d’a=d°.
a+l 1

a+a’+a a'-a

CDOpMy.TIa N3 yCJIOBHS 3aa4U MMOCJIC 3aMCHBI 6y):[eT BBIIIAACTD TAK:

3ameTuM, 4To a4-a=a(a3-13)=a(a- 1 )(a2+a+l) .

Torna a+l 1 a+l a(a-D(a’ +a+1) _ B

o a3+a2+a'a4—a_a(a2+a+1)' 1 =(a+ha-D=a’-1
Bepnemcs k 3amene: a’-1=x-1.
Otser: x-1.

®opma npeacTraBJIeHUs Pe3yIbTaTa: BBIIIOJIHEHHOE 3a/1aHNE
Kputepun onenkmn:

Ouenka "OTJMYHO'" CTaBHUTCS, €clii paboTa BBHIMOJIHEHA B IMOJHOM 00BEME C COOJNIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOJHEHBl TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOIYIIEHbI
2-3 Hezouera.

Ouenka "yI10BJIETBOPUTENbHO' CTaBUTCS, €CJIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOM YacTH paOOThI HE TTO3BOJISET C/ENATh MPABHIIBHBIX BHIBOJIOB.
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Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnyeckas padora Ne 10
«PereHue nNoka3aTeJbHbIX YPABHEHUH»

Heas padorsr: O0OOMMNTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NMPU PELICHUU
KOHKPETHBIX 3a/laHui 110 TemMe

Bbinosinus padory, Bel Oyaere:

yMeTh:

- peliaTth MoKa3aTelbHbIE YPaBHEHHUsI, CBOASIINECS K TMHEHHBIM U KBAAPATHBIM;

- HaxOJUTb 3HAYCHUS KOPHA, CTCIICHHU HAa OCHOBC OIIPCACIICHUS, UCIIOJIB3YA IMPU HGO6XOI[I/IMOCTI/I
MHCTPYMEHTAJIbHBIE CPENICTBA; MOJIb30BATHCA MPHUOIMKEHHON OLIEHKON MPU MPAKTUUECKUX pacyeTax;

~ BBINOJIHATH MPEeoOpa3oBaHUsl BHIPAKECHUH, HMPUMEHSS (OPMYIbI, CBSI3aHHBIE CO CBOICTBaMHU
CTETICHEeH.

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHbBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananmue:
Pemmts ypaBHEHUE:
a) 3x2-45 .\/_:i;

B) 01°-95. /01=0,001;

c) 4.[116JX _17.[£1JX+4:0.

IMopsiiok BbINOJTHEHHSI PA6OTHI:

a-) OOe 4acTH ypaBHEHMs TPHBOAUM K oaHoMy ocHoBaumio: a'® =a®™® rae (a>0,a #1)
3ateM ucronssyem cienyromee coiictso: ( a'® =a®?) < (f(x) = D(X)).

¢) PemraeM kBagpaTHOE ypaBHEHHE OTHOCUTEIBHO repeMenHoit (1/4)".

Xoa padoTsl
PemmTe ypaBHEHUE: 0,1"2_0'5 -4/0,1=0,001.

Pemenne: IIpeobpasyem ypasrenne k suay: a' ) =a®™,

2
01%-05.010° =013 s 01* " —05+05_093 01 2 _ 013 3atem peraem ypaBHEHHE:

x2=33x1=—ﬁ,x2 —./3.

(I)opMa NpeaACTaBJICHUA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJM4YHO'" CTaBUTCS, eciii paboTa BBHINIOJHEHA B TOJHOM O0BEME C COONIOJCHUEM
HEOO0XOAMMOW TOC/Ie0BAaTEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTINYHO", HO JJOMYIIEHbI
2-3 Heyovera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BBIMOIHEHA HE MOJTHOCTHIO, HO 00BEM
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BBIMTOJTHEHHOM YacTH TAKOB, YTO IIO3BOJIACT IMOJNYYUTHL IMPABUIIBHBIC PC3YJIbTAaThl U BBIBOABI, B XOIC

MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.
Ouenka ""Hey10BJE€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM

BBITIOJTHEHHOW YacTH pabOTHI HE MO3BOJISET CAIENATh MPABIIIbHBIX BHIBOJIOB.
Tema 1.3. Kopuu, crenenn jorapugmbi
IIpakTuyeckas padora Ne 11
«Pemenue nokazareJibHbIX HePaBEHCTB)»

Heanb paGorbl: O0O0IMINTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MIPU PELICHUU
KOHKDPETHBIX 3aJJaHUH 110 TEME

Beinosinus padory, Bel Oyaere:

yMeThb:

- pelaTh II0Ka3aTelIbHbIE HEPAaBEHCTBA,

- HaXO/UTh 3HAUEHMs KOPHS, CTEIIEHH HA OCHOBE OIpEJIeNIeHUs], UCIOJIb3Ysl IPU HEOOXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPENICTBA; TTOJIb30BATHCS MPHOIMKEHHOH OIIEHKON MPH MPAKTHYECKUX PacyeTax;

~ BBINOJIHATH NPeoOpa3oBaHUsl BBIPAXKEHUHM, NPUMEHssS (OPMYIbI, CBSI3aHHBIE CO CBOIICTBaMU
CTEIICHEN.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3aganme:
Pemnts HepaBeHCTBO:

a) 10%°>-01;

x2-55 3
25 ’ 27 -
B — |

X—4
c) 3 X

3 1
< ——
27
TlopsA/10K BBINOJIHEHHUS PAGOTHI:
O6e JacTH HepaBeHCTBA MPHBENUTE K OJHOMY OCHOBaHHIO: a' X > a IIpu pemeHuu JaHHOTO
O0<a<1 a>1

uiu .
f (X) < D(x) f (X) > D(X)

@(x)

HepaBEeHCTBA MMeeT MecTo npeobpasopanue: a'™ = a®™
Xox padoTsl

Peumre HepaBerncTBo: 5% - 2% 0173,

Pemenne: IlpeoGpasyem HepaBeHCTBO K BHAy: a ) »=a®¥ . Jlng mesoii yacT HepaBeHCTBA
HCIIOB3yeM CBOMCTBO cTeneneii: a**b*=(a*b)* , nna npaBoii yacTu CBOKWCTBO cTeNeHeil ¢ OTPHUIATENLHEIM
TOKa3aTeneM, MoIydaeM:

(5-2)" = (10)° < 10° =10° = x = 3.
(I)opMa I[peIlCTaBJIeHI/Iﬂ pe3yJ11>TaTa: BBIITOJIHCHHOC 3a1aHUC

Kpurtepun onenkmn:
Ouenka "OTJMYHO'" CTaBHUTCA, €CliM padoOTa BBIOJTHEHA B IMOJHOM 00BEME C COOIMIOIEeHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBHITIOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

Ouenka "'xopomo' CTaBUTCS, €CIIU BBHITIOTHEHBI TPeOOBaHUS K OIEHKE "OTIUYHO", HO JOIYIICHBI
2-3 HemoueTa.

Ouenka "yaoBJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJIYYHTh MpaBUJIbHBIE pPE3yJbTaThl U BBIBOJbI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

Ouenka ""Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenn Jiorapupmsl
IIpakTuyeckas padora Ne 12
«Pemenue nokazareJibHbIX yPABHEHUIl 1 HEPABEHCTB)

Heap padorbi: O600MNUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS Y4YalIUXCA MPU PEIICHUU
KOHKPETHBIX 33JJaHUH 10 TEME

Boinosinus padorty, Bel Oynere:

yMeTb:

- pcuiaTth MOKa3aTCIbHbIC YPABHCHUA U HEPABCHCTBA, CBOAAIIUCCA K JIMHENUHBIM U KBaApPaTHLIM,

- HaxoJIuTh 3HAYECHUS KOPHs, CTENIEHU Ha OCHOBE OMpEJENICHUs, UCTIOIb3Ys MPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPENICTBA; TTOJIb30BATHCS MPHOIMKEHHOH OI[EHKON MPH MPAKTHUECKUX PacyeTax;

- BBINOJIHATH NMPEoOpa3oBaHMs BBIpAXKEHUI, NpUMEHsss (OpPMYIbI, CBSI3aHHBIE CO CBOWCTBAMU
CTETICHEN.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3aganue:
Pemnte ypaBHeHue:

a) 01¥°-05. /01=0,001;

B) 4'[116JX_17'[41JX+4:O'

ITopsinok BbINoJIHeHUs padoOThI:
a-) OOe 4acTH ypaBHEHMs TPHBOAMM K oaHoMmy ocHoBaumio: a'® =a®™® rne (a>0,a #1)

3ateM ucnonesyem cienyromee coiictso: ( a'® =a®?) < (f(x) = D(X)).

Xon paborsr:
Peumre ypasrerue: 01%°05. /01=0,001.
Pemenne: [IpeoGpasyem ypaBHeHue k suay: a ' =a®™ .

2
01:%-05.010° — 013 o 01* " —05+05_093 01 2 — 043 3atem pemaem ypaBHEHHE:
x*=3=x =—ﬁ,x2 =3

PCHII/ITB HepaBeHCTBOZ
255 3

25\ 7 (27,
B - — b
G
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x4 3 1
X el
c) 3 <59

O0e yacTu HepaBeHCTBA MPHUBEIUTE K OJHOMY OCHOBAaHUIO: a'™ ~a IIpu pemenun naHHOrO
O<a<l1 a>1

uiau .
f(X) < D(x) f(x) = D(x)

D(x)

HEPaBEHCTBAa MMeET MecTo mpeobpazosanne:; a'™ >~ a®™

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHECHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "OTJMYHO'" CTaBHUTCS, €CIM pa0dOTa BBIIOJHEHA B IMOJHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEI0BATEILHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'xopomo' CTaBUTCS, €CIU BBHIITOJHEHBI TPeOOBAaHUS K OIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 Heyouera.

Ouenka "yIa0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh IPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CIENaTh MPABIIBHBIX BBHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTnueckas padora Ne 13

«HaxoxkaeHue 3HaYeHU JJorapudma no nNpousBoIbLHOMY ocHoBaHu10. Ilepexon or oaHoOrO
OCHOBAHUA K APyromy. Beruucienue u cpaBuenue jgorapugmos. JlorapupmupoBanue u
NMOTEHIHMPOBAHHE BbIPAKEHH D)

Heap padorbi: O600MMNTH, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS y4YalIUXCA MPU PEIICHUU
KOHKPETHBIX 3a/IaHUH 110 TemMe

Beinosnus patdory, Bel Oyaere:

yMeThb:

~ HaXO/JWTh 3HAUEHUs KOPHs, CTENeHH, Jiorapupma Ha OCHOBE ONpEIENCHMs, UCIONb3Yys IpU
HEOOXOJUMOCTH HHCTPYMEHTAJIbHBIE CpPEJCTBA; TMOJb30BAThCS MPHUOTMKEHHOM OLIEHKOW Mpu
IIPAKTUYECKUX pacyeTax;

~ BBINOJIHATH TNpeoOpa3oBaHUs BbIPAXKEHUH, MpUMEHss (OpMYJbl, CBSI3aHHBIE CO CBOMCTBaMH
CTeleHe, Jorapu@mos;

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3ananue:
1) Haiinure 3HaueHUs BBIPaKCHUIA:

a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
c) logs logs /373,

2y Haliute 3HaYeHUS BBIPDAKEHHMN:
a) 5Iog5 2 + 36Iog6 @;
b) 2I0925 + 81'0991.'@;
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1-log~ 6 —log ,0,125
) 27 098° 47947

IMopsinok BbINOJIHEHUS PadOT

1) Hcnone3yiiTe  COOTBETCTBYIOIIME CBOWCTBAa JOrapudMOB U OmpeaelicHue
norapuma.
2) Hcnonb3yiiTe OCHOBHOE JIOrapu(h)MHUUECKOE TOXKISCTBO U CBOMCTBA JIOTapH(PMOB.

Xon padoThl:
1) Beranciare: |og, ,.0,64+log, 10-

Pemenne: Jog .. 0,64+log,;10=

log,
, IIOJIy4UM

log. b

c

Hcnosnp3yem opmyity mepexosa K HOBoMy ocHoBanuio 109, a =

B Iogo]5 0,64
Iogo,5 0,25

Jajee UCIoIb3yeM CBOMCTBA JorapudMa CTeTeHH U Jorapr(ma Mpon3BeAeHHs

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

+1l0g,510 = %Iogov5 0,64 +log,;10 =

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kputepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B IOJHOM O0OBEME C COOIIOJEHHUEM
HEOOXOMMO TIOCIIEAOBATEIFHOCTH JICHCTBUI; B OTBETE€ MPABWIBHO M AKKypaTHO BBITIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBl TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOIMYIIEHbI
2-3 HenoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM padOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCTU TaKOB, YTO IO3BOJISIET IMOJYYUTh NPABUIBHBIE PE3YJAbTaThl M BBIBOJBIL, B XOJIE
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/IENIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTnueckas padora Ne 14
«ITpudaMsKeHHBbIEe BLIYUCIEHHUS U PellleHre MPUKJIAAHBIX 3a1a9»

Heap padorbi: O600MMUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS y4YalIUXCA MPU PEIIeHUN
KOHKPETHBIX 3a/IaHUl 110 TEME

Beinosnus patdory, Bel Oyaere:

YMETh:

- HAXO/JWTh 3HAUEHUsS KOPHs, CTENeHH, Jiorapupma Ha OCHOBE ONpEICNCHHs, UCIONb3Yys MIpU
HEOOXOIUMOCTH HHCTPYMEHTAIbHBIE CPEJCTBA; IOJh30BAThCS MPHOTMKEHHOW OLCHKOW MpH
MPAKTUYECKHUX pacyerax;

~ BBINOJIHATH NpeoOpa3oBaHMs BbIpAXEHHUM, MpuMeHss (OpPMYIbl, CBSI3aHHBIE CO CBOWCTBAMU
CTeTeHeM, JJorapu(moB;
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MarepuajnbHoe o0ecnieyeHue:
NupuBuayanbHble 3a1aHUs, CIPABOYHbIE MATEPHUAJIbI, KOHCIIEKTHI JICKIIUU.

3aganmue:

Brruucinure: Iog 0.5 0,64+ Iog 01510 :
1-log.,6 —log ,0,125
Haitnure 3HaueHne BbIpaXEHUS: 27 93 -4 94 .

HOpﬂIlOK BbIITOJTHCHUSA paGOTbl:
log, a
log b

2) Ucnonb3yeMm CBOICTBA CTENEHEH W OCHOBHOE JIOTapU(PMHUUECKOE TOXKIECTBO

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

Xox padoTsbl
Brruncnure:

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

Hcnone3yem GopmMysty mepexoaa K HOBOMy ocHOBaHui0 10g, a = o1 b’ MOJTy4UM
0g

_ log, 0,64
" log,, 0,25
Aajiee UCII0JIb3yeM CBOMCTBA norapmbMa CTCIICHHU U J'IOl"apI/ICbMa IMPOU3BCACHUA
=log,s J0,64 + log, ;10 =1log,,(0,8-10) = log, ; 8 = 3.

Ortser: -3.

+ IogO’5 10 = %IogO’5 0,64 + Iogoq5 10 =

1-log.,6 —log ,0,125
Haitnure 3HaueHue BbIpaXEHUS: 27 93 -4 94 .

I/ICHOJ'IL3yeM CBOMCTBA CTEIIEHEN U OCHOBHOE JIOl"apI/I(l)MI/I‘{eCKOG TOXACCTBO

_ (33)1—I0936 _4—Iog40,125 _

3 log 0125 1 33 :
373_4 94 :%_0,125—1:1_8:_71
log ., 6 6 8 8
3 °3

3373Iog36 _4—Iog40,125 _

OtBer: — 7 Z
8

(I)opMa NpeaAcCTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, eciii paboTa BHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

Ouenka "xopomo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTIUYHO", HO JIOMYIIEHbI
2-3 Heyovera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBITTOJIHEHHON YacTH pabOoThI HE MO3BOJISIET CHIENATh MPABUIIbHBIX BHIBOJIOB.
Tema 1.3. KopHu, crenenn jorapupmsbl
IIpakTnueckas padora Ne 15
«Peurenue Jorapu(pMuYecKux ypaBHeHHUID»

Heas padorsr: O0O0MMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPU PELICHUU
KOHKPETHBIX 3a/laHU 110 Teme

Bbinosinus padory, Bel Oynere:

yMeThb:

- pemiath JorapuMUUYECcKUe, ypaBHEHHUsI, CBOASIINECS K TMHEHHBIM U KBaJPaTHBIM;

- HaxOJuTb 3HAYCHUA KOpHA, CTCIICHU, Horapn(bMa Ha OCHOBC OIIPCACIICHUA, HCIIOJIb3YA IIpPU
HEOOXOJIUMOCTH  MHCTPYMEHTaJbHbIE CpPEICTBA; IOJb30BATHCSA MPUOIMKEHHOM OICHKOW MpH
MIPaKTUYECKHUX pacyeTax;

- BBINOJHATH NMPEoOpa30BaHMs BBIPAXKECHHM, MpUMEHssT (OpMYyJbl, CBSI3aHHBIE CO CBOWCTBAMU
CTETIeHEMH, JToTapr(MOB;

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3aganue:
Pemmre ypaBHEHHE: In(x+4)—ln(x+3): In3

Hcnonp3ys cBoiicTBa orapuMoB 00€ 4acTH ypaBHEHUS IPUBOJIUM K OJTHOMY OCHOBAaHHUIO

log 4 f(X) = log 2 g(X), @> 1. [Torennupyem obe yactu ypaBHeHus, moiaydaem f(X) = g(X). Pemraem
NOJTy4eHHOE ypaBHEHHUE. T.K. MOTEHIIMPOBAHNE YPABHEHUSI MOYKET IPUBECTH K TOSIBICHHIO TTOCTOPOHHHUX
KOpHEH, TO IefiaeM MpoBEpKy. 3aluchiBaeM OTBET.

ITopsinok BbINoJIHeHUs padoThI:
3anucarth 3aJlaHuE B TETPa/b U PELIUTh.

Xoa padoTsl

log, 52 = (x —4) - log, 5.

Pemenue: CornacHo CBOMCTBaM aorapumuyeckon GbyHKIUU:
log, 52 =log, 5" * <577 =5"* <o Jx+2 =x—4 = x+2=x> —8x +16

[IpuBOaMM ypaBHEHME K CTAaHAAPTHOMY BUIY x2-9x+14=0.

Perraem kBajsipaTHOE ypaBHEHHUE U TOJTy4aeM KOPHH X1=2, Xp=7.

HpOBepKa IIOKAa3bIBACT, UTO X]_:Z ABJISICTCA HOCTOpOHHI/IM KOpHeM.
OtBet: 7

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, eciii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIOJEHHUEM
HEOO0XOAMMOW TOC/Ie0BAaTEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIIU BBINOJHEHbl TpeOOBaHMA K OLEHKE "OTINYHO", HO JIOMYIIEHBI
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2-3 HemoueTa.

Ouenka "ya0BJIEeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh NPABHIBHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MpOBEACHUS PAaOOTHI OBUTH TOTYIIEHBI OMTHOKH.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTuyeckas padora Ne 16
«Pemenne JiorapupMmmuyecKknx HepaBeHCTB»

Heas paGorbl: O0O0IMINTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MIPU PELICHUU
KOHKPETHBIX 3aJJaHUH 110 TEME

Boinoainus padorty, Bel Oynere:

yMeThb:

- pemiatk Jorapu(MUUECKUE HEPABEHCTBA;

- HaxoJIUTh 3HAYCHMsI KOPHS, CTENEHHU, JorapudmMa Ha OCHOBE OMpEICNICHUs, UCHOIb3Yys MpH
HEOOXOIMMOCTH  WHCTPYMEHTAJIbHBIC CPEICTBA; TIOJIB30BATHCS TMPUOJIMIKEHHOW OICHKOW TIpH
MPAKTUYECKHUX pacyueTax;

~ BBIIOJIHATH NpeoOpa3oBaHMs BbIPAXKEHUM, HpuUMeEHss (QOpMysbl, CBSI3aHHBIE CO CBONCTBaAMU
CTeMeHeH, JorapupmMoB;

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/I[IyaJILHBIC 3alaHusA, CIIPaBOYHLIC MaTCpHUalibl, KOHCIICKTLI HeKHHfI.

3aganue:
2logz(x —1) —logz(2x - 5) <1

IMopsaa0K BHINMOTHEHHS] PA0OTHI:

1)PaboTaeM 1O aNrOpPUTMY: HCIOJB3Yys ONpenaesieHre Jorapudma o0e YacTH HepaBEeHCTBA
NPUBOAMM K OJJHOMY OCHOBaHHIO, T. €. Mojy4aeM HepaBeHCTBO Buaa l0g , f(X) < log 4 g(X). Eciu
ocHoBaHMe jiorapupma a=x-3>1, To HepaBeHcTBO l0g 5 f(X) < 109 4 g(X) paBHOCHIBHO JFO0OH W3

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

Eciu 0< x-3<1, to HepaBeHctBo l0g 4 f(X) < log 4 g(X) paBHOCHIBHO 000N M3 CHCTEM:
Flal= gix)
flo) =0
gled =10

Fla) = gl
Fflad =10

HNJIn { . Pemaem MOJIYYCHHYIO CUCTEMY, 3alIMChIBACM OTBCT.

2)B neBoif yacTH HepaBEHCTBA JeNlaeM MpeoOpa3oBaHMs, HCIOJIb3ys CBOICTBa JOrapuQpmoB-
Jorapu@m cTeneHu 1 Jorapu@m 4acTHOIO:

log a=klog a, ¢>0, c#l, a=0,

logﬁg =log,a-log b, ¢>0, c#l, a=0, b>0

[Tomyyaem HepaBeHcTBO Buaa log , f(X) < g(x), @ 1, koTopoe 3aMeHsieM Ha PaBHOCHIBHYIO
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Flc) = gz
CUCTEMY: flad =10 . PemmaeM mosy4yeHHYIO CUCTEMY, 3alIUCHIBAEM OTBET.

glx) =10

Xox padoThl
1) Pemmtes HEpaBeHCTBO

lizm,s_z;zx(x2 +2x + 2)5 2.

Pemenue: HepaBeHCTBO paBHOCUIIBHO COBOKYITHOCTH CUCTEM

2 2 2 2
X +2x+224x", X +2x +2<4x7,
) Y
x +2x+2>0, HUTH X +2x+2>0,
0<2x<1 2x > 1L
i 2 2
3x - 2x-2£<0, 3x —2x-220,
1 HIH 1
0<x<— x>
L 2 2
3[\' 1,\'-,] [\ lnv:]iﬂ. 3[\' “\"‘] [r l_wl‘]Zﬂ.
3 3 3 3
TR
1 1
0<x< X>—.
2 2

[IpuMeHnM METO UHTEPBAJIOB

1--17 El+«)"177 1— 17 L4 i7
N N 3 3
= o = % Ll l L
xE[O;%] U 1+3‘ﬁ,
Ortser:
2) Pemmts HepaBEHCTBO
2
X +x
logg 3 10g6 2 <0
Pewrenue:
N 2
x° +x
logg 3lcrgﬁ Y < logys L < logg—+>1 <
+4 x+4

2 —
Prx e o E3E-8)
x +4 x+4
[IpuMeHnM METO HUHTEPBAJIOB

N e

el-4;,-3)U(8; +=)

HpI/I 9THUX 3HAYCHUAX X BCC BBIPAXKCHUSA, CTOAIIUC 101 3HAKAMU J'IOl“apI/I(I)MOB, IIOJIOKHUTCIIBHBI.

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

OTtBeT:
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®opma npeacTraBJeHus pe3yIbTaTa: BbIIIOJIHEHHOE 3a/1aHNE

Kputepun onenkmn:

Ouenka "OoTJMYHO'" CTaBUTCS, ecii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIOJEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIIU BHIMOJHEHBl TPeOOBaHMA K OLEHKE "OTINYHO", HO JTOMYIIECHBI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS pa0OTHI OBUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnyeckas padora Ne 17
«Pemenue jorapupmuyeckux ypaBHeHHil 1 HEPABEHCTB

Heas padorsi: O0O0MMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS TPU PEIICHUU
KOHKPETHBIX 3aJJaHUH 110 TeMe

Brinosinus padorty, Bl Oynere:

YMETB!

- pewarts JorapupMuyecKkiue HEpaBEeHCTBA;

- HaxoJuTh 3HAYEHMsI KOpHS, CTENEHH, JorapudMa Ha OCHOBE OINPEIEIICHUS, UCIOJb3YS IpU
HEOOXO/JMMOCTH  HMHCTPYMEHTAJbHbIE CPEJCTBA; I0Jb30BaTbCid MPUOJMKEHHONW OLCHKOW IpH
MPaKTUYECKHUX pacyeTax;

~ BBINOJIHATH NpPeoOpa3oBaHUsl BBIPAXKEHUH, NPUMEHsS (OPMYIbI, CBSI3aHHBIE CO CBOICTBaMHU
CTENeHEeH, JorapudMoB;

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIE 3a1aHMs, CIIPABOYHBIE MATepUalibl, KOHCIIEKTHI JIEKIIHI.

3aganus:
3aganue Nel. Pemnre sjorapupmMudeckie ypaBHEHHs U UX CHCTEMBI
a 0
logzx+4+logyxr+loggxe =2 gr—lgv =7
gx+lgy =3

3aganueNe2. Pemuth norapudpmMuyeckoe HepaBeHCTBO

log, x+log, x+1log, x<35
8
IMopsiiok BbINOJIHEHHSsI Pa0OTHI:
1)PaGoraeM 1o anropuTMy: UCHOJB3YS OIpeleneHue Jjorapudma o0e YacTH HepaBEHCTBA
NPUBOJAMM K OJJHOMY OCHOBaHHIO, T. €. Mojy4aeM HepaBeHCTBO Buaa l0g 4 f(X) < log 4 g(x). Ecim
ocHoBanue yorapudma a=x-3>1, to HepaBenctBo l0g 5 f(X) < log a1 g(X) paBHOCHIBHO THO0OH W3
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Flx) < g ()
Al =0 {f[x]' ~ g(x)
CUCTECM: g[:r:' -0 HIH g[:r:' o .

Eciu 0< x-3<1, to HepaBenctBOo l0g 5 f(X) < log » g(X) paBHOCHIIBHO JHO00H M3 CHCTEM:
Flacl= gix)
flo) =0
glx) =10

Flad = glx)
Fled =0

Ui { . Pemaem MOJIYYCHHYIO CUCTEMY, 3alIMChIBACM OTBCT.

2)B 5eBoii yacTH HEpaBEHCTBA JellaéM MPeoOpa3OBaHUS, HCIIOJIB3Yys CBOWCTBA JOrapu(MoOB-
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 PaBHOCUIIbHYIO
Flad = gz}
flxd =0
glel =10

CUCTCMY: . Pemaem IMMOJIYYCHHYIO CUCTEMY, 3aIlIMChIBACM OTBCT.

Xox pabdoThI:
3anucarh 3aJlaHuE B TETPa/b U PELIUTh.
3) Pemnte HEepaBeHCTBO

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

2 2 2 2
X +2x+224x", X +2x +2<4x°7,
) Y
X +2x+2>0, HITH X +2x+2>0,
0<2x<1 2x>L
( 2 2
3x —2x-2<0, 3x —2x-220,
1 HITH 1
D<x<— x>
L 2 2
x[‘ . ][\ l"‘”]<O, 3[1 144 ][\ - ]20
3 3 3 3
TR
(b<.x'<‘_l‘ .t)l

[IpuMeHnM MeTO MUHTEPBAJIOB

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

OTtBer:
@DopMa npeacTaBJeHUs pe3yJbTaTa: BbIIIOJIHEHHOE 3a/IaHUE

Kpurtepun onenkmn:

Ouenka "OoTJMYHO'" CTaBUTCSA, eciii paboTa BHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HEOO0XOAMMOW TOC/Ie0BAaTEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTIMYHO", HO JJOMYIIEHbI
2-3 Heyovera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MIPOBEICHUS] pa0OTHI OBUTH JOMYIIEHBI OIIHMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoGpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAKEHU

IIpakTnueckas padora Ne 18

«PaguaHHBIH MeTOJ U3MePeHNsl YIJIOB BPallleHUs M CBS3b C rpaaycHoil mepoii. Haxoxaenne
3HAYEHUH TPUTOHOMETPUYECKUX PYyHKIIUII»

Heas padorbl: HayuuThes mepexoauTh OT palaHHOW MeEphl YIVIOB K TpaayCHOH U 0OpaTHO.
Hayuntcs HaxoauTh 3HaUY€HUSI TPUTOHOMETPUYECKUX (QYHKIIUN 110 OTPEIEICHHIO.

Boinosinus padorty, Bel Oynere:

yMeThb:

- HAaXOAUTh 3HAYCHHUA TPUTOHOMETPUUCCKUX BI)Ipa)KeHI/H\/JI Ha OCHOBC OIIPCACIICHUS, UCIIOJIB3YS IIPU
HEOOXOIUMOCTH  WHCTPYMEHTaJbHbIE CpPEICTBA; TOJb30BAThCS MPUONMIKEHHOW OLIGHKOW Tpu
MPAKTUYECKUX PacyeTax;

~ BBIIOJIHATH TpeoOpa3oBaHUsl BBIPAKEHUH, NpUMEHsss (QOPMYJbl, CBSI3aHHBIE CO CBONCTBAMU
TPUTOHOMETPUUECKUX (PYHKIIMM.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3aganmue:
1. BeIpasure B paguaHax BEIMYHHY yTJa, 3aJaHHOTO B Ipajycax
a) 150° 6)450°  B) 40°
2. BwIpasute B rpajycax BeIUYHHY YTJIa, 33JJaHHOTO B PaliaHax

a) T 6)4r  B) =

ic =
3. Ucnonn3ys ompeseneHns TPUTOHOMETpUYECKUX (YHKIUHN, HAaAUTe 3HAKU 2TUX (DYHKUUN 7S
YTJIOB:

a)-210°  6) =

HOpﬂI{OK BbIITOJTHCHU A paﬁoTbI

1. Pannannas m rpagycHas Mepbl CBSI3aHbI 3aBUCUMOCTBIO 180° = mpadua. [loaTOMy 1° = T
3HAYUT & * = ;fbrxp.:zdmn.

2. UToOb!I BBIPA3UTh YroJl B IPayCHOM Mepe BOCIIONIb3yWTECh COOTHOLIEHUEM 1pad = %

3. HadeptuTe €IMHWYHYIO OKPY)KHOCTb, OTJIOXKMTE 3aJaHHBIA yroj, TOMHS, YTO

IMMOJIOKHUTCIIBHBIM CUHUTACTCA YIOJI, OTKHaJII)IBaeMI)IfI IIpOTHUB JacOBOM CTPCIIKH, a OTPULATCIIBHBIM — IIO
YacOBOM CTpEJKE.

o Cunycom yena o Ha3vlaemcsi OpOUHAMA MOYKU eOUHUYHOU OKPYHCHOCMU, NOJVYEHHOU Npu
no8Opome HAYAIbHO20 paouyca Ha y2oil q.

e Kocunycom yena o Hazvléaemcs abcyucca mouku eOUHUUHOU OKPYICHOCMU, NOTYYEHHOU npu
no8opome HaAUaIbHO20 Paouyca Ha y2oil O.
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o Taneencom yena 0. HA3bIBACMCST OMHOULEHUE OPOUHAMbBL MOYKU COUHUYHOU OKPYICHOCMU K ee
abcyucce.

o Komamneencom yena o Ha3vléaemcst OMHOUleHUe AOCYUCChl MOYKU OUHUYHOU OKPYICHOCIU K ee
opouname.

Xopn padoThr:
1. BeipasuTe B paguaHax BeJIMYUHY yIUIa, 33JaHHOTO B Ipajlycax
a) 120° 6)225° B) 10°

a) 120° = ——.120° = §)z25° = — -225°=§; B) 10° =—— 10° = —,

iac® 1° 1ae” 1ap® 18
2. Brlpasute B rpagycax BeIMYUHY YIJIa, 3aJaHHOTO B pajinaHax
a) ar 6) i B) T
5 ] B
ar _impt oaw

== B=108° 6)T=
] T E El

e o

ST _ 1207 5
L

40° B) —=——=150°
-] T B
3. Ucnonb3ys omnpeneneHuss TPUrOHOMETPUUYECKUX (DYHKIMM, HaWauTe 3HAKK ATUX (PYHKUMHA JUIs
YIJI0B:
2 in
a) —120 6) =
[TocTporM €IMHHYHYIO OKPYKHOCTb M OTJIOKMM JaHHBIC yIibl. Yroja—120° OTKJIaabIBaeM II0
4JacoBoii cTpenke. Touka, cooTBeTCTBYIOIAsA yray —120° nexxut B |1l ueTBepTH, 3HauMT,
cos(—120°) = 0, sin(-120%) = 0,
tg (—120°) = 0, etg(—120") = 0.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kputepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B IOJHOM OOBEME C COOIIOJEHHUEM
HEOOXOMMO TIOCIIEOBATEIFHOCTH JCWCTBUI; B OTBETE MPABWJIBHO M AaKKypaTHO BBINOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCs, €CIIU BBINOJIHEHbl TPeOOBAHUS K OLEHKE "OTIUYHO", HO JJOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €Clid paboTa BBIIOJIHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJ€
MPOBeICHUS pabOThHI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBINOJIHEHHON YacTH paboThI HE TIO3BOJISIET C/IENATh MPABUIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKUX BbIPAsKeHUH

IIpakTuyeckas padora Ne 19

«IIpeoOpa3oBaHue TPUTOHOMETPHYECKHX BbIpaskeHUil. OCHOBHbIC TPUTOHOMETPHYECKHE
TOKAECTBA)»

Heas padorbi: HayunTbcs HaXOAUTh 3HAYEHHUS TPUTOHOMETPHUECKUX (YHKUUH, HCIONIB3YS
OCHOBHBIE TPUTOHOMETPHUECKHE TOXKIECTBA.

Boinoanus padorty, Bul Oynere:
yMeThb:
- HAXOJIUTh 3HAYCHHSI TPUTOHOMETPHUSCKHUX BBIPAKCHUU HA OCHOBE OMPECIICHUS, UCIIOIB3Ysl IPU
HEOOXOIMMOCTH WHCTPYMEHTaJIbHBIE CPENCTBA; TMOJB30BAThCA NPUONIKEHHOW OICHKOW TpH
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MPAKTUYECKHUX pacyeTax;

~ BBIMOJIHATH MpeoOpa3oBaHUsl BBIPAKEHUM, NpUMEHSsS (QOPMYJbl, CBSI3aHHBIE CO CBONCTBaAMU

TPUTOHOMETPHUYECKUX (YHKLIUH.

MarepunanbHoe obecrnieyeHue:
WNunuButyansHble 3a1aHNs, CIIPAaBOYHbBIE MaTEePHAIIbl, KOHCIEKTHI JICKIIHH.

3aganue:
HaiinuTe 3HaUYeHHUSI TPUTOHOMETPUYECKUX (PYHKUUH, €CIIU U3BECTHO:
3
1) i W= —, z P
11 2
3 T
K= —= oo —
2) cos ST S
2 T
= ——,— =&
3) tg oy SEE T

IMopsiiok BbINOJIHEHHUSI PA0OTHI
1. 3anummre, 4TO JAHO B 3aJaHUH.

2. 3anuimre q)OpMy.]'ILI OCHOBHBIX TPUTOHOMCTPUYCCKHUX TOXKIACCTB, COACPKAINHUEC JaHHYIO

(GYHKIHUIO U Ty, KOTOPYIO HEOOXOIMMO HANTH.

3. Boipazute HeusBecTHylo ¢yHkiuio. Eciu HeoOXoaumo u3BIEeYb KBaJApaTHBIA KOPEHb, TO

OTIpeIeNIUTE 3HAK HCKOMOHW (PYHKIINH, UCIIOIB3YS 3aJaHHYIO YETBEPTh.
4. BpruuciuTe 3Ha4YCHHsI BCEX HEU3BECTHBIX (DYHKIIMH.

Xox pabdoThI:

HaiinuTe 3HaUYeHHS] TPUTOHOMETPUYECKUX (PYHKIUH, €CITH N3BECTHO!
k|

1) cos x=10.8, Tﬂ == 2w

2) sin o= EI,E:E = K
1w
= — -, — =X
3)1'5 B TEET

nr
: o= = =0
a) Hano: cos 0.8, o =m= dm

Haiitu: sin o, tg o ctg o

Pemrenue: 1)3anuiiemM oCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

cos® o 4sin® w=1

BeIpazum u3 Hero HCKOMy QYHKIHIO sin = +~/1 — caz? o
Tak  kak  cuHyc B IV uerBepTM  HMMeeT  OTpULIATENIbHOE  3HAYEHUE,
sin = —1 — 0,64 = —/0,36 = —0,6.
2) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO

i =

tg =

4 ros o

HOI{CTaBI/IM HN3BCCTHLBIC 3HAUYCHUSA U HafII[eM HCU3BCCTHYIO (I)YHKI_II/II-O
—0.6 f 3

tg o= =——=——=-0,75

0.8 8 4
3) 3anuiIeM OCHOBHOE TPHTOHOMETPUYECKOE TOKIAECTBO
tg oo etge =1
BhIpa3suM U3 HETO HCKOMYHO (DYHKIIMIO ctg o= rgim
4 1 1
tp = —— = —]1 —
4 3 3
0) JlaHo: sin o= D,E-,;—r s T

Haiitu: cos %, tg =, ctg =

Pemenue: 1)3anuiiemM 0oCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO

cos? o 4sin® w=1
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BbIpazuM 13 HEro HCKOMy0 QYHKIMIO cos ce= 41 — sin? o
Tax xak kocunyc Bo |l yeTBepTu orpunarenes, 1o ros = —/1 — 0,36 = —0.8.

2) 3anuimeM OCHOBHOE TPUTOHOMETPHUYECKOEC TOXKIAECCTBO

zin
tp m=
4 ros o
[ToscTaBUM U3BECTHBIC 3HAYCHUS U HAMIEM HEM3BECTHYIO (DYHKIIHIO
0.6 f 3
tg = :——:——Z—D,TS
5" 0eT T8 T a

3) 3anmiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO
tg oootge =1
L
= —
Beipa3um U3 HEro UCKOMyYIO (DYHKIUIO ctg -
4 1

b k= —— = =1 —
ct4 3 E

__3r
B) JlaHo: tg o= —2.7 <x<m

Haiitn: cos o, sin o ptg

Pemenue: 1) 3amnuieM 0CHOBHOE TPUTOHOMETPHUYECKOE TOKIACCTBO
tg oootge =1

1 1
Bbipa3zum 13 Hero UCKOMy10 (PyHKIUIO ctg o= o ctg = —1;

2) 3anuiieM OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO
1

1+ té'z B= cose oo
L

Bripazum u3 Hero HCKoMyro GyHKIUIO cos = + Tote=

Tak kak xocunyc Bo |l yerBepTH oTpHIIaTENEH, TO £O5 XK= — =——=-

3) BanuieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO

cos? o 4sin® w=1

BbIpazuM 13 HEro HCKOMYIO (PYHKIUIO sin o= ++/1 — cos? o
Tak kak cunyc Bo || yeTBepTH MONOKUTENBHBIN, TO sin x= /1 — 0,64 = 0,36 = 0,5.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNE

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €cliM padoOTa BBIOJTHEHA B IMOJHOM 00BEME C COOIIOaEeHUEM
HEOOXOMMOM TOCIIEeI0BAaTeILHOCTH JICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOIHEHBl TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOITYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIIBHBIE pPE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABHIIBHBIX BHIBOJIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTnueckas padora Ne 20
«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpakeHUil. POpMYJIbl CJI0KEHUSA, YIBOCHHUS.
®opMy.ibl IPUBeEICHUD

Heas padorbl: HayunThcsi mnpeoOpa3oBBIBATE TPUTOHOMETPUYECKHUE BBIPAKCHHS, HCIIONb3YS
TPUTOHOMETPHUECKUE (POPMYJIBL.

Beinosinus patdory, Bel Oyaere:

yMeThb:

- HAaXOAUTh 3HAYCHUA TPUTOHOMETPUUCCKUX BLIpa)KeHI/Iﬁ Ha OCHOBC OIIPCACIICHUS, UCIIOJIB3YS IIPU
HEOOXO/JMMOCTH  HMHCTPYMEHTAJbHBIE CPEJCTBA; I0Jb30BaTbCid MPUOJMKEHHONW OLCHKOW IpH
IIPAaKTHUYECKUX pacdeTax;

~ BBIIOJIHATh NPEoOpa3oBaHMs BBIPAKEHUH, HpPUMEHssT (OPMYyIbl, CBSI3aHHBIE CO CBOMICTBaMHU
TPUTOHOMETPUUECKUX (PYHKIIMM.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaHBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI JICKIUH.

3aganue:

coell®poedd™ - 2112 " 2indd”

1.Beruucnure — —
Feeid 2N B +roedb S0

L] 24 :E D
ros = —-) posh = —— . W —) ow= fioD—,
2. laHo : A — ” B=3

Haiinure sinfo —§7,
gints - flcosf +ooale —fomg

3.JIokaXuTe TOXKIECTBO: coaCo— ) couf —gnle Mg — tgo

IMopsiiok BbINoOJIHEHUS PAdOTHI

1) 3anumure 3aJaHue U OMNpeNesuTe, KaKUMU (OpPMYJIaMH TPUTOHOMETPHUH HYXKHO
BOCIIOJIb30BaThCH.

2) [Tpumenure 3T GOpMyIIHI.

3) YnpoctuTe moiydmBIIeecs BhIpaKEHHE. Bwrumcnure, ecinm 3TO HEOOXOAMMO, 3HAUYEHHE
BBIpKEHUS.

Xoa peureHus:
1.Berumciure coef L™ o2 B+ 2071 20 26"

220" ¢ 082 57 + oozl 0 2R 25"

Pemenmne:
cosT1"  coz20° + sinf 1« sin2b®

sim20® « pos25" + eos20" « sin25®

Jliig pelieHus: HaM HEOOXOAUMO HCTOIb30BaTh (POPMYJIbI CIOKEHHUS:
coslee + ) = cose - cosf F sine - sinf

sinle + F) = sing - cosf + cose - sing
cos71" - cos26° + 5inT1%  sin26°  coz(T1Y — 26%)  cos45°

= = =tgda® =1

sin20% - cos25° + pos20°  5in25° #inl20° + 25%)  sind5* 4

2. JlaHo =in Dc=%; cusﬁ‘=§; ;—rc:ucc:m 0=g ::g.

Haiinure sinfo + 47,

Pemenmue: Hdns  pemeHus HaM HYXXHO WCTIOIB30BATh bopMyity  CIIOKEHUS

sinle + £ = sine - cosf + cose - sing
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Ho HaM HEU3BECTHHI sHa<ueHHA ros ® H singd.

Haiinem cHavasa 3T 3HaYCHHUSI, HCIIOJIB3YSI OCHOBHOE TPUTOHOMETPHYECKOE TOXKICCTBO:
cos? o 4sin® w=1

BhIpazum 13 HEr0 HCKOMYIO (PYHKIUIO cos o= ++1 — zin? o

sinf = +.01 — eos?f

223 5] 15

-5
= — _—= = — = =
Tak kak kocunyc Bo |l yeTBepTH OTpHUIIATENEH, TO oS5 ||1 - Py -

25 25 5 5

o~ . ) 25 ) 2 k|
Tak xak CHUHYC B | YETBCPTHU HNOJOKHUTCIBHBIU, TO sinf = Jl T = |m——=

HOI[CTaBI/IM HaﬁHeHHBIe 3HAUYCHUSA B (bOpMy.Hy W BBIYHUCIIUM 3HAUYCHHC
sinfoc +4).

17

stale+f) =375+ s =% w5

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

gints—§cosf +ooale - fleing
coale—F) conf —ginle —feing

3.JlokaxxuTe TOXKICCTBO: b

Z[OKafSaTeHBCTBOZ
BrimuiieM oTepHO JIEBYIO YacTh TOXKIECTBA U Mpeodpa3yeM ee, UCTIONb3Ysl POPMYIIbI CIIOKEHUS:
gint=—Flcesf +ooale —fleing _ @nie-F+5 _ s

coale—F conf —ginle —Seing | coare—F+5  cooe
tg o= tg o

= ton

ToxkmecTBO JOKa3aHO.

Bosmoxxen n I[perﬁ cnoco0 JOKa3aTcJIbCTBA.
gintz -Gl cosf +coale —Sleing _ (ine cosf —cose S f) cosf +(c oew coBf +eine Sinfleng

coale— ) conf —gnle —Sloing | Cooow-cosf +oine oing) conf - (2in e coof —cooe eingleing

PaCKpOCM CKOOKH U IIpUBCACM HOI[O6HBIC cjraracManiC
sine - costf — cose - sing - cosP + cosa - cosf - sing 4 sine  sin®f sine o cost @ + sine - 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(cos?f + =in? ) cosa g

tg m=1fg ™
d)opMa NMpeaAcCTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCSA, eciii paboTa BHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM
HEOO0XOMMON TOCIIe0BAaTEIbHOCTH JCHCTBUI; B OTBETE€ MPaBHJIBHO M AKKYPAaTHO BBIIIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTIUYHO", HO JJOMYIIEHbI
2-3 Heyovera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISET IMOJYYUTh MpPAaBWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJ€
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITTOJIHEHHON YacTH pabOoThI HE MO3BOJISET ClIeNaTh MPaBUIIBHBIX BHIBOJIOB.
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Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTuyeckas padora Ne 21

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKHUX BbIpaskeHuii. [IpeoOpazoBanue cymmbl
TPUTOHOMeTpHYecKUX (PpyHKuMii B npousBenenue. [lpeoopaszoBanne nponsseaenus
TPUTOHOMETPHUYECKUX (PYHKIMI ¢ CyMMY)»

Heabr padorbl: HayuuTbes mnpeoOpa3oBbIBaTh TPUTOHOMETPUYECKUE BBIPAKEHHUS, HCIOIB3YS
TPUTOHOMETPUYECKHE (DOPMYITHIL.

Beinosinus patdory, Bel Oyaere:

yYMeEThb:

- HAaXOAUTh 3HAYCHUA TPUTOHOMETPUUCCKUX BLIpa)KeHI/Iﬁ Ha OCHOBC OIIPCACIICHUS, UCIIOJIB3YS NIPU
HEOOXOJMMOCTH  HMHCTPYMEHTAJIbHBIE CPEJICTBA; I0Jb30BaTbCid MPUOJMIKEHHONW OLEHKOW IpH
IIPAKTHYECKUX pacdeTax;

~ BBIIOJIHATh NPEoOpa3oBaHMs BBIPAKEHUH, HpPUMEHssT (OpPMYIbl, CBS3aHHBIE CO CBOMCTBaMHU
TPUTOHOMETPUUECKUX (PYHKIIMM.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaHBHBIC 3a/laHus, CIIPaBOYHBIC MaTCpUaJibl, KOHCIICKTbI JICKIMI.

3aganue:

o (1172 —zind2”
1. Haiigure 3HaYeHUE BBHIPAKEHHUSA: —
FEFa” = cond?
EatLan® — e coalia® — el kg (07—

TOLIC + &) by (90 + &) Ea It +)
B2 +EHEE

2. YrpocTUTe BBIpa)KEHUE:

3. JloKa)XuTe TOXKISCTBO: = tgdn

FOR2E +COREE
ITopsinok BbINOJIHEHUs PadOThI

1) 3anummuTe 3agaHKe W ONpEACIHTe, KakuMH (opMylaMd TPUTOHOMETPHUH  HYXKHO
BOCIIOJIb30BaThCSL.

2) Ilpumenute 3TH GOPMYIIBI.

3) YopoctuTte moNyduBIIeecss BbIpaKeHWE. BblUMcaMTe, €CIH 3TO HEOOXOAUMO, 3HaYCHHE
BBIPAYKEHUS.

Xoa pa0doThI:

o 2" —sin22®
1. Haiigure 3HaYeHUE BBIPAKEHHUSA: —

co26a" — cos22”

Jlis pelieHUss HaM HYKHO BOCIIOJIb30BaThesa (opMyllaMH IpeoOpa3oBaHUsi CYMMbI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (DYHKIUN B IPOU3BE/ICHHE:

o+ o —
coset + cosf = 2ros £ - cos 4
a a
e LA
rosn — cosf = —2sin S ST
o+ o —
sing + sing = 2zin £ - ros £
2 2
o+ f i—f
sing — sinf = Zros S ' sin S

42



Pemenue:

g8 +da° . 68° —2af

SinA B — sin22® Zros 5 sin 5 2c0545° - sin23° cos45° 4 )
= o o o - = . . = - = —ct, =
cosBA® — pos22° oo 68”4+ &2° 68T — 28°  _ZgindS° . sin23® singds? 8
—2sin 5 -5 5

2if (1807 + &) tElec— 18070 com (I60° —a)
-:'tg(;—r—n’j-crg G+ -cm(?—v:’j

2. YopocTuTe BhIpaKeHue:

[Ipu pemeHnn 3TOro 3aJaHHUS HYKHO MPUMEHHUTH (OPMYIbI MpuBeneHHs. s 3TOro BCHOMHUM
MHeMOoHHuYecKoe npasuio: 1) Ha3Banue QyHKIMM HEe MEHsETCS, €CJIM K apryMEHTy o pubaiisercst —mn
wii 7.

Ha3Banue ¢yHKIMM MEHSETCA, €ClIM K apryMEHTY o IpuOaBIseTcs —gn W ;—rn, n-

HEYETHOE YHUCIIO.
2) CraBHTCS 3HAK UCXOMHON (PYHKIIMH, CIUTAS , YTO O- OCTPBIN yTOJL.

Pemenue:
=t(180° + el - tgloc —180°) - cos(360° — &) —sing - tge c cosn COSR  COSf COSH o sie _
p= ey = ; pn — = " = o=t = = Tineg
ctg[E—tx] oty lw +al) - CUS[T—R] g etge (—sinw)  ctga jrm— cose

2t +20 3w +EMN 5

3. JloKaxxuTe TOKIACCTBO: = tg3a

COSE + CO0SIE + 0 0SE e

Jlnst pemieHUs HaM HY)KHO BOCIIOJIB30BaThCs (hopMyiamMu TpeoOpa3oBaHUS CyMMBI M pPa3HOCTH
TPUTOHOMETPUUYECKUX (PYHKLIUN B IPOU3BEIECHHE.

Pemenne:

FNE +2HE +2M5 8
———————— = tgin

C0PE + 002w +Cosi
Brinuiiem oTaeabsHO JICBYIO 4aCTb TOXKACCTBA U npeo6pa3yeM €C, UCIIOJIb3Y (bOpMy.]'IBII

+ - .
£ EE'I:DBETEE+SL'H!R’

zing +oinde +emSe _ inetsinge) reinle 28 __ Einig coad—2e+Sinde

";EE-GME_TEEHE\B!R’ corle coa -2 + cosde

COoE +ooedE +oosiR Croow +rosS e +eoslE 2coe

Bocmosb3yeMest 4eTHOCThIO KOocHHyca cos{—u) = cosa
sindm ooz 2ee + sinde sinde o (cosde 4+ 17 sinde

= = = =itg3
cos36 - cos 26 + cos3r cos3w - (cos2r + 1) cos3m Eht

tgdo = tgdm
ToxkaecTBO JOKa3aHO.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ounenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €cliM pabdoTa BBIOJHEHA B IMOJHOM 00BEME C COOMIOIEeHUEM
HEeoOXOIMMOM TOCIIEI0BaTENIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCe
3alUCH U BBIUYUCIICHUSI.

Ouenka "xopomo' cTaBUTCS, €CJIU BHIIIOJHEHBI TPEOOBaHUSA K OLIEHKE "OTJIMYHO", HO JOMYIIEHBI
2-3 HeyoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CJIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABHIIBHBIX BHIBOJIOB.
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Tema 2.1 OcHOBHBbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KEHHU N

IIpakTnueckas padora Ne 22

IHocTpoenne rpa¢uKkoB TPUTOHOMETPUUYECKUX (PYHKIIUI € UCIOJIb30BAHUEM IeOMeTPUYECKHX
npeodpa3oBaHuil

Hean pabdotbi: HayunThes cTpouTh rpadiKu TPUTOHOMETPUICCKUX () YHKITHMA

Bbinosinus padory, Bel Oynere:

YMETh:

- pemiath palMoOHANbHBIE, MOKa3aTeabHble, JorapuMUUYECKUe, TPUTOHOMETPUYECKUE ypPaBHEHUS,
CBOJAIINECS K JIMHEUHBIM U KBAaApPATHLIM, a4 TAKKC aHAJIOTHUYHBIC HCPABCHCTBA U CUCTCMBbI;

- HAXOJUTh 3HAYCHHs] TPUTOHOMETPHUUECKUX BBIPRXKEHUN HAa OCHOBE OMpE/ENICHHUs, UCTIOIb3Ysl MPU
HEOOXOIMMOCTH  WHCTPYMEHTAJIbHBIC CPEICTBA; TIOJIB30BATHCS TMPUOJIMIKEHHOW OICHKOW TIpH
MPAKTUYECKHUX PacyeTax;

- BBIIIOJIHATHh NpeoOpa3oBaHUsl BBIPAKEHUH, NpUMEHsS (QOpPMYyJbl, CBSI3aHHBIE CO CBOMCTBaAMU
TPUTOHOMETPUUECKUX (PYHKIIHIA.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:
[ToctpouTts rpaduk GyHKINU v = 3sin(x — E]. 3amucarb CBOWMCTBA 3TOH (DYHKIIHH.

IMopsiniok BbINoOJIHEHUS padOTHI:

ITpu nocTpoeHnu rpaduka Hy>KHO BOCIIOJIb30BATHCS MPEOOPA30BAaHUSIMU TPAPHUKOB.

1.y = f(xX) + b — rpapux ¢ynkuuu nonmydaercs u3 rpaduka ¢yHkipm Yy = f(X) myrem
napajuieIbHOrO MepeHoca 3Toro rpaduka Ha BennuauHy Baosb or OY. Ilpu stom, ecnu b>0, To rpadux
¢bynkiuun f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HIKe 3TOTO rpaduKa.

2.y =f (X + b) — rpaduk dynkunu momydaercst u3 rpaduka GyHkuuu y = f(x) ¢ momoruipo
MapajuieJIbHOTO MepeHoca 3Toro rpaduka Ha BenuuuHy b B1oas ocu OX, npu 3Tom, eciu b>0, To casur
BJIEBO, a ecyiu b<<0, TO CABUT BIPaBO.

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

4.y = a f(x) — rpapux yHKIMM mosyyaerca U3 rpapuka GyHkuuu y = f(X) ¢ momolursro
pacTspKeHUs WK cxkaTs rpaduka no ocu OY nponopiuuoHanbHO KO3 GULMEHTY a, TpUYeM,

ecnu @ > 1, To Bce opanHaThl rpaduka af(x) yBennuuBaroTcs B a pas, eciu a < 1, TO yMEeHbLIa0TCs
B a pas.

5.y = fla x) — rpadpuk QyHKuM noiydaercs u3 rpadpuka QyHkmuu y = f(X) ¢ momoIpo
pacTsHKEHHS WIIH CKaTHsI BIOJb ock OX MpOMOpIHOHATBHO KOAPPHUIMEHTY @, IpUdeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, ecnu 0 < a <1, To pactaruBaercs B 1/a pas.

6.y = | f (x) - JUI TIOCTPOEHUS 3TOro rpaduka HY)KHO MOCTpOUTh rpaduk pyHkuuu y = f(x) u

0To0pa3zuth oTHOCUTENBbHO ocu OX Te yacTu rpaduka, KOTOpbIE PacoI0KEHbI HUXKE ITOU OCH.
[Tocne moctpoenus rpaduka NpoBeIUTE UCCIIe0BaHUE (PYHKIUH IO 001IIel cxeme.

Xox padoTsl
[ToctpouTts rpaduk GyHKIMHU ¥ = 2ros(x+ ;—r]. 3amucarh CBOMCTBA 3TOM (DYHKIIMH.

Chauana noctpouM rpaduk QyHKIUU ¥ = £osx
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[Tepenecem rpaduk GyHKIMHU ¥ = cos x Haf BJeBO. [lomyunm rpaduk GyHKINH y = cos(x + ;—rj.

PactsiHeM rpaduk nomyuuBmieiics GpyHkuuu B 2 pasza B1oab ocu Oy.

y= Zcos(x+£j
: 3

Uccnenyem yHKkIuto mo oOmiei cxeme:

D(y)=R;
E(y) =[-2;2]
y =0, mpu X=m/6 + wn, n € Z,
@yHKIMS 00I1IEro BUA.
OyHKIMS HEMOHOTOHHAS,
npu XE(27/3+27Nn;51/3+27Nn) — GyHKIKS BO3PACTAET;
npu X € (-n/3 + 27n;2 /3 + 27n) — GyHKIKS YObIBAET;
6. (-n/3 + 27n; 2) — max;
(2n/3 + 27tn; -2) — min;
7. T=2x.

orwdPE

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "OTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B TOJHOM O0OBEME C COOIIOJEHHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUNCIICHUS.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOIHEHBl TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOIMYIIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABWIbHBIE PE3YyJIbTaThl U BBIBOJBI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHs] U HEPaBEHCTBA
IIpakTHyeckas padora Ne 23
«IIpocreiiue TPUroHOMETPHYECKHE YPABHEHUS U HEPABEHCTBA)

Iean pabdotbl: HayunTscs pemars NpocTeiiye TPUroHOMETPUYECKHE YPABHEHUS.

Beinosnus patdory, Bel Oyaere:

yMeThb:

- pemaTh paluoHaNbHbIE, MOKa3aTeIbHbIe, Jorapu(pMUUIECKUe, TPUTOHOMETPUUECKUE YpaBHEHHUS,
CBOJSIIMECS K IMHEHHBIM M KBAaJIpaTHbIM, & TAK)KE aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

~ HAXO/UTh 3HAYEHMsI TPUTOHOMETPUUECKUX BBIPA)KEHUH HA OCHOBE ONPEIEIICHUs, UCIOIb3Ysl IPU
HEOOXOJIMMOCTH  MHCTPYMEHTaJbHbIE CpPEICTBA; IOJb30BAaThCS MPUOIMKEHHOM OIEHKOW MpH
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MPAKTUYECKUX PacyeTax;

~ BBIMOJIHATH MpeoOpa3oBaHUsl BBIPAKEHUM, NpUMEHSsS (QOPMYJbl, CBSI3aHHBIE CO CBONCTBaAMU
TPUTOHOMETPHUYECKUX (YHKLIUH.

MarepuajibHoe o0ecrnieyeHue:

I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPABOYHbBIC MaTCpUaJibl, KOHCIICKTBI HGKL{I/II\/JI.

3aganmue:
Pemme TpuronHoMeTpruuecKue ypaBHEHUA:
1) coz3x =0
. LA
2) s1n(2x — ;_) =-1

3) stgf{4x+5) = —3
4) ctg (23:+5 = —?

5) sindx  cos3x + cosdy - zindr = i

IMopsinok BbINOJIHEHUS PA0OTHI:

1. 3anucare ypaBHEHHE W OINPEACIHTh, K KaKOMy BHJy OHO OTHOCHUTCS W Kakod (opmyoii
HEOOXOMMO BOCIIOIL30BAThCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarh OTBET.

Xoa pa6oTsI:

Pemmte TPUTOHOMCTPUYICCKNEC YPAaBHCHUS:
1) =sindx =10

DT0 ypaBHEHHE OTHOCUTCS K YaCTHBIM CITy4asiM, IIO3TOMY KOPHU HaXOISTCS 1O popmyie

r=mn 9NELI

2y =mn, nes
T
X =—n,MeES

2
OTBeT:.x = ;—rﬂ, NES
Tr —_—
2) coz (Sx + ;) =-1

910 YpaBHCHHE OTHOCUTCA K YACTHBIM CJIydasiM, IIO3TOMY KOPHU HaAXOIATCA 110 (bopMyJIe

r=xw+:2ZEn MNESZI

5x+;—r=n+ 2mn, MeZ
B =TE—;—[+ 2@, meZ

Bx = ZTE+ 2w, nes

aro, oI
r=tTn HES
o i im -
TEET: X = -+ - 1. MNE
15 5

3) deosdxr=-1

1
Pasnennm 00e yactn ypaBHeHus Ha 2. [loiny4um ypaBHeHHe: cosdx = — 7.

L

910 YpPaBHCHUC HC ABJIACTCA YAaCTHBIM CIIy4acM, & = —E,|B| =1, HOBTOMy OHO HMMCECT PCIICHUC,

KOTOPOE HAaxoaUuTcs 1Mo hopmydie: x = tarccosn + 2mn, nel
Jxr =tarccoz(— é‘) + Zmn, neid
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Jxr = 4w — arccos f_) + Zmn, Med
3 =+(m— ;—‘] + Zmn, nez
3x =i2T1T+ 2mn, nes
oo
xr= i?+ 5 eSS
Otser: « = i%r+ ET“n, nes

9 tglox-f)=-3

VYpaBHEHHUE UMEET PEIICHUE, KOTOPOE HAXOAUTCS 110 (hopMyIIe: x = aretge + mn, ned

] z v3 5
x—4—arctg —3 + T, 1E
OyHKIMSA ¥ = erctgr HEYETHAS, TIOITOMY aretg (—x) = —aret g,
43
B — ;—r = —mrcty T!+ T, NES
T T
B -3 = —E+m*1, MES

T T
br = —= 4 -+ 7, nel
[
T
E|x=E+f.m, NES
T T
r=—+4-M1, Nes
r2+5 !
T

OTEeT ¥ = E+Eﬂ, Nes

e
5)eastir - eos3x 4 sinfix - sindx = T!

BI/II[I/IM, 4ToO JICBYIO 4aCTbh MOKHO CBEPHYTH I10 (I)OpMyJ'IaM CJIOKCHMUA:
coslee + B) = cose « cosf F sine - sinf

V3

coslbr — 3x) = ?
V3
cog dx = ?

Tenepb YpaBHCHHC ABJIACTCA HpOCTCﬁMHM u €ro KOpHH HaxXoOAaTCs 110 (I)opMyne:
¥ = +orecosn + STN, NES .

=
3x = +erecos ?!+ 2mn, ned

Jx =ig+ 2T, NES
x
—1z

s
r= + 5 nes

0] +:II i -z
TBET..‘L’—_18+3?‘1, ME

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurepum ouenku:

Ouenka "OTJMYHO'" CTaBHUTCS, €Clid pa0doTa BBHIMOJTHEHA B IMOJHOM O0BEME C COOJIIOJIEHUEM
HEe0oOXOIMMOM TOCIe0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOIHEHBl TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOITYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.
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OueHka "Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHITOJIIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHsI 1 HEPABEHCTBA
IIpakTnueckas padora Ne 24
«Tpuronomerpuyeckue ypaBHeHHsI M METOAbI HX PELLICHHUS»
Heab padorbl: HayunThcs pemiatb TPUTOHOMETPUUECKUE YPABHEHMSL.

Beinosinus patdory, Bel Oyaere:

YMETh:

- pfliaTh panMOHAJIbLHBIC, MMOKA3aTCIIbHBIC, JIOFapI/I(l)MI/I‘IeCKI/Ie, TPUTOHOMCTPUYCCKHUEC YPaBHCHUA,
CBOJAIIMUECS K JINHEHHBIM U KBaJIPaTHBIM, a TAK)KE aHAJIOTHYHBIE HEPABEHCTBA U CUCTEMBI;

- HAaXOAUTh 3HAYCHHUA TPUTOHOMETPUUCCKUX BI)Ipa)KeHI/Iﬁ Ha OCHOBC OIIPCACIICHUS, UCIIOJIb3Ys MPU
HEOOXO/JMMOCTH  HMHCTPYMEHTAJbHbIE CPEJCTBA; I0Jb30BaTbCid MPUOIMKEHHONW OLCHKOW IpH
IIPAKTHYECKUX pacdeTax;

- BBIIOJIHATh NPEo0Opa3oBaHMs BBIPAKEHUH, HpPUMEHssT (OpPMYIbl, CBSI3aHHBIE CO CBOMCTBaMU
TPUTOHOMETPUUECKUX (PYHKIIHMM.

MaTepnaﬂbﬂoe odecneyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3ananmne:

Pemure TPUTOHOMCTPUYCCKNEC YPABHCHUSA:
1) 2sin®x — 3sinr +1 =10

2) Bsinlx 4 feasr —3 =10

3) btglux+tgx—1=10

4) sindx + sin3x =0

5) eas?(w —x) 4+ Beoslm+ )+ 7 =10

IHopsaok BbINOJIHEHUS PA0OTHI:

1. 3anumwuTe ypaBHEHHWE U OINpEAeIuTe, KaKuM CIIOCOOOM ypaBHEHHE BO3MOXKHO CBECTH K
MPOCTEUIINM YpPaBHEHUSIM.

2. Ecnmn HeoOXoIuMO, BBEIUTE HOBYIO TEPEMEHHYIO M PEUINTE YpaBHEHHE OTHOCHTEIBHO ITOH
nepeMeHHON. Ilocne pemeHus  ypaBHEHUS C HOBOM IEpEMEHHOM BEpHUTECh K 3ameHe. J[oymkHO
MOJIYUUTBCS MPOCTENIIee TPUTOHOMETPUUYECKOE YPaBHEHUE, PELIUB KOTOPOE, MOJy4YUM KOPHHU JaHHOTO
ypaBHeHus. [lomHHTE, 4TO, €ciM ypaBHEHHE COJAEPKUT (QYHKIHMM ¥ = tgx.¥ = ctgx, TO HEOOXOAUMO
y4ecTh UX 00JIaCTh OIPE/IEICHHUS.

3. Ecniu ypaBHEeHHWE MOXHO TPEACTAaBUTh B BUJEC NMPOU3BEACHHUS HECKOJIBKUX MHOXUTENEH, u
IpaBasi 4yacTh paBHAa HYJIO, TO PA3JIOXKHUTE JIEBYIO YacTh HA MHOXXHUTEIM W HMCIOJIb3YyH MPaBHUIIO, KOIna
MpPOU3BE/ICHHE paBHO HyM0. [IpupaBHSIB KaXKIblii MHOXUTENb K HYJIO, MOJIYYUM HECKOJIBKO
MPOCTEHIINX YpaBHEHHH, KOTOpble HEOOXOIMMO PEIINUTh, YYUTHIBAas 00JACTh TOMYCTUMBIX 3HAUEHUI.

4. 3anumure OTBET.

Xon paborsr:

Pemmmte TpuronoMeTpuueckrie ypaBHEHU:
1) 2eos®sx +ecosxr =1

Pemrenne:
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OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUM.

[TycTh eosx = t, TOra Hallle ypaBHEHUE TPUMET BUI 2t + ¢ =1
[lepeneceM 1| B neByI0 4acTh U MOJIYYUM MOJTHOE KBaIpaTHOE YpaBHEHHE

24t —1=0
D=1-4.2.{-1) =9, D=3
-1-3
ty =———= —1;
t 4
-14+3 2 1
g =————— === -
: 4 4 2
BepHemcs k cTapoii IepeMEHHOM:
rosy = —1 Ui cosxr = 3

[Tomyuynnu nBa NMPOCTEHIIMX TPUTOHOMETPUYECKUX YPAaBHEHUS, ME€PBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpOe peraercs 1o oomeit popmyne. Pemmm ux.
1)cosz =—1
r=w4+ 2mn, ek
1

2)5‘05::: =3

r = +to¥cros E+ 2N, NES
T
r=4 §+ 2w, NES

OTEeT x = X+ 2mn, x = ig+ 2, nes
2) 2eastr 4 simr —1=10
Pemenue:

OTO ypaBHEHHE COJIEPKHUT pa3HOWMEHHBIE (PYHKIIMH, IO3TOMY Cpa3y BBECTH HOBYIO TIEPEMEHHYIO
HE IOJIYYUTCS.

Bocmonb3yemcsi OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKAECTBOM W BBIPA3UM OAHY (YHKIHUIO 4epe3
APYTyro:

coslx 4 sinix =1

rosix = 1 — sin’x

20 —simPx) dsinx —1 =10

2—2sinr+sine —1=10

—2sinfx 4 s +1=10

2sintr —sine —1=10

OTO ypaBHEHHE C TOMOIIBIO BBEJCHHS HOBOW NEPEMEHHON MOXXHO TPUBECTH K PEIICHHIO
NPOCTEHITNX TPUTOHOMETPHUECKUX YPAaBHEHUIA.

Ilyctp sinx = t, TOra Hallle ypaBHEHUE NPUMET BUM: 2t —t—1 =10

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

1-13 1
W= =
1+3 4
= T3t
BepHemcs k cTapoii mepeMeHHOM:
siny =1 401041 sine = —=

>

[Tomyuynnu f1Ba MPOCTEHUIIMX TPUTOHOMETPUUECKHUX YPaBHEHHs, MEPBOE OTHOCHTCS K YaCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.

1) sinr =1 x=;—r+2m*1,ﬂfz

2) sinx = —%. x = ({—1"oresin (—ﬂ + m, nes

49



= (—1" (—E) + mn, NES
&
T
x= [—1]“”E+Tm. =

T T
OTBeT: x = §+ 2mn, x= [—1]"+la+ T, =

3) Sctglx—fBetgr4+3=10
DTO ypaBHEHHE C MOMOINLK) BBEIECHHUS HOBOM IEPEMEHHOM MOYKHO IPUBECTH K PELICHUIO

MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUH.

[Iycth ctgx = t, TOra Hallle ypaBHEHUE MPUMET BUJ;: S5t2 — 8¢+ 3 =0
VYuursiBaem OJ13 i« # wn, nesd
St2—Bt+3=10

D=f4—-4.5.3=4 D=2

8-2
ty = T = 0,6;
842
S
BepHemcs k cTapoil mepeMeHHOM:
ctgx =1 WA ctgx = 0.6,
Pemmm ux.

Detgr =1 x=orectgl +mnneEl xr = L—r+ L PES
2)ctgx = 0,6 x = orectgl b+ wn nel

OTERT: * = L—r+ L x = arectgl 6+ mn, nel

4) cosix + cosdx —eos3x =100

Pemienue:
Hcnonb3ys ¢popmyiel mpeoOpa3oBaHus CyMMBl U Pa3HOCTH (DYHKIUI B MPOU3BEACHUE, PA3TI0KUM

IIPaBYIO 4acCTh YPABHEHMS HA MHOKHTEIIN:

2 44

2roz oz # —ros3xr =1

2e053x cos(—2x) —eps3x =10 pozl—2x) = posdx
2e0s3x rposdy —eos3x =0

rosdxiZeos2x — 1) =10

cos3x = 0 WK Zeos2x — 1 =10

HOJ'Iy‘lI/IJ'II/I JBa HpOCTeP’ILHI/IX TPUTOHOMCTPUUCCKUX YPABHCHUA, IIEPBOC OTHOCUTCA K YaCTHBIM

cllydasM, a BTOpoe peraercs o oouieit popmyie. Pemum ux.

1)eos3x =0 2)2eos2x —1 =10
T _
T = E+ mn nezZ drosdx —11
T W - _
UL cos2r 5
a3 T
dr = i§ + 2mn, nes
T
r= ig+ T, neL

T T T
OT‘BET::L':E-I-;?‘I, :.c=ig+1rm, neS

5) 25iﬂ2[ﬁ—x]+5|:ns(%ﬁ—xj+2 =10

Pemenue:
CHayvaJia Hy)KHO TPUMEHHUTH (POPMYITBI IPUBEICHUS: sin’(mw — x) = sin’x
am )
cog|— — = —zinyw
=
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[Tonyunm ypaBHeHHE: 2Zsinlx — Ssing + 2 =0
DTO ypaBHEHME C TIOMOIIbIO BBEICHUS HOBOW MEPEMEHHONM MOXHO NPUBECTH K PEHICHUIO
MIPOCTEUIIHUX TPUTOHOMETPUUECKUX YPABHEHUMN.
Ilycth sinx = t, TOrza Hallle ypaBHEHUE NPUMET BU: 2t% — St + 2 =10
D=325-4.2:-2=9, D=3
5—13 1

b= —— = —=

4 2
5+3 8
b= =T
BepneMcs k ctapoit mepeMeHHOM:
sinx = % 20105 sinr = 2,

1)sinx = % x = (—1)"oresin & + ®n, nes 2)sinx = 2 YpaBHEHHE HE UMEET PEUICHUH, T.K. 2 = 1
r= (-1 E +

OtBet: x = (—1)" =+ mn,
@®opMa npeacTaBJIeHHusl Pe3yJbTaTa: BBIIOIHEHHOE 3aJaHUe

Kpurepun oneHku:

Ouenka "oTJaM4HO'" CTaBUTCS, €ciii paboTa BBHINOJHEHA B MOJHOM O0OBEME C COOJIIOJEHHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

Ouenka "xopouio' cTaBUTCS, €CIIU BBIIOJHEHBI TPeOOBaHUS K OLIEHKE "OTIWYHO", HO JOMYIIEHbI
2-3 Hemouera.

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €Clii PabOTa BHINOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CJIM pabOTa BBHITOJIHEHA HE IMOJTHOCTBIO W 00HhEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPABEHCTBA
IIpakTnyeckas padora Ne 25
«Tpuronomerpuyeckune ypaBHeHH
Ienb padorbr: HayunThcs pemars OAHOPOJHBIE TPUTOHOMETPUUECKUE YPAaBHEHUS.

Beinosnus padory, Bel Oyaere:

YMETB!

- pemiaTh paluoHalbHbIEe, MOKa3aTeabHbIe, Jorapu(pMUUIEeCKue, TPUTOHOMETPHUECKUE ypaBHEHUS,
CBOISIITUECS K JIMHEWHBIM U KBaaApaTHBIM, a TAKXKEC aHAJIOTHYHBIC HCPABCHCTBA N CUCTCMBI;

- HAXOJWUTh 3HAYEHMS] TPUTOHOMETPUUECKUX BBIPA)KEHUI HA OCHOBE ONPEIEICHUS, UCIIONIb3Ys IIPU
HEOOXOJUMOCTH HHCTPYMEHTAJIbHBIE CpPEJCTBA; IOJb30BAThCS MPHOTMKEHHOW OLCHKOW MpH
MIPaKTUYECKUX pacueTax;

~ BBIMOJIHSATH MpeoOpa3oBaHUsl BBIPAKEHUH, NpUMEHssS (QOPMYJbl, CBSI3aHHBIE CO CBONCTBaAMU
TPUTOHOMETPUUYECKUX (DYHKLIUH.

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

51



3amanmue:

Pemire TpuronomeTpuueckie ypaBHeHHUS:
1) sin’x — Ssine - cosx + deastx =10

2) Tsin'y —dsinlx 4+ cos’x =0

2

3) fisin?x — Asing - cosy —eostyr =1

4) Seas?x 4 Isinr - cosx 4 Isin’x = 2

IHopsiaok BbINOJIHEHUS PA0OTHI:

1.YcranoBuTe, SABISICTCS JIU YPaBHEHUE OJTHOPOIHBIM.

O0HOpOOHBIMU MPUOHOMEMPUYECKUMU YPAGHEHUAMU HA3bIGAIOMCS YPAGHEHUS 8UOA:

msite + Brosx =10

osin’y 4+ brosix + csine cosx =10

2. Ecniu ypaBHEHHE SBISCTCS OAHOPOJIHBIM YPaBHEHHUEM IEPBOTO MOPSIKA, TO PA3JCIUTE 00€ YacTH
ypaBHEHUSA HA cosx # 0 mm sine +

3. Ecnu ypaBHEHHE SBJISETCS OJHOPOJIHBIM YPaBHEHUEM BTOPOTO MOPSIKA, TO Pa3EIUTE 00€ YacTH
YpaBHEHUS HA cos®x # 0 mwmi sinfx £ 0.

4. BBenuTe HOBYIO IEPEMEHHYIO U PEIINTE YPaBHEHUE OTHOCUTEIILHO 3TON EPEMEHHOM.

5. BepHutech K cTapoil mepeMeHHOM U PelnTe MOJTYyUYHBIIUECS MPOCTEHINE TPUTOHOMETPUIECKHE
ypaBHEHUS.

6. 3anummTe OTBET.

Xox pabdoThI:

PeH_H/ITe TpI/IFOHOMeTpI/I‘{eCKI/Ie ypaBHeHI/IH:

1) Zsin?x — Ssiny - cosx + Jeosix =10

Pemenue:

ypaBHeHI/Ie SABJSICTCA OAHOPOAHBIM TPUTIOHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPSAJAKA. Y100kl

CTro pCIInThb, Pa3aACInM 00€e yacTu Ha cos®x + 0,

Zzin®x  Gsine - cosx

— i=10
cos?x c':_:lsz:r +
3HaeM, 4TO = = tgx. 2tglx —Stgr +3 =0

BeneMm HoByto nepemenHyto. IlycTe tgx =t, TOrna Halle ypaBHEHUE NPUMET BUA: 2t* — 5t + 3 =10
VYuursiBaem O/13: = = ;—r+ N, nel.

2P -5t +3=10

D=25-4.2.3=1,+D=1

ti = =

tz = = 1_.5

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

1) tgx =1 x = mretgl +mn, NeE ¥ = L—r+ TN, NES
2) tgx =1.5 x = oretgl. 5+ wn nel

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

2) dsintx — IsinZx + 2rostx =10

CHayana npeobpa3zyeM apryMeHT , UCIIONIb3ys (POPMYIIbI IBOMHOTO apryMeHTa: sindi = dsiny - cosx,

doin iy — fzine - pory + 2eosfe = 0

ypaBHCHI/Ie ABJICTCA OAHOPOAHBIM TPUTOHOMETPUYCCKUM YPABHCHUCM BTOPOI'O IOpsAKA. Y1005l
€ro pPeIlIuTh, pa3ieiuM o0e YacT Ha sin’x ¥ 0.
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deinty  Bsinr cosy  Zcostx

- + =
sintx sintrx sin i
[ et g
fomy _ 2, —
3HaeM, 4T0 __— = ctgx 4 — Brtge + 2otglx =10

Beenem HoByto nepemennyto. IlycTe etgx =t, TOra Haille ypaBHEHUE MPUMET BUM: 2t° — 6t + 4 =1
YuursiBaem O/13: x £ =n, neZ.

2t —6t+4=10

D=36-424=4 D=2

B—2
o =—=
L™ 4
B+2
g =—— =
2T 4

BepneMcs k ctapoii mepeMeHHOM:
ctgxr =1 wum ctgr =2

Detgx =1 x = wrectgl +wn, nel xr= E+ T, MES
2)ctgx =2 * = mrotgd + wn, nes

3
OTBeT: =g+m x = mrotgd 4w, MES

3) Zsin’x+ Ssiny - cosx + costy =4

Pemenue:

ypaBHeHI/Ie IOKa HC ABJIKICTCA OJHOPOAHLIM, T.K. B HpaBOﬁ 4aCTu €ro BMCCTO HYJIA CTOUT 4.
HepeHeceM 4B IIpaByrl0 4aCTb U IPUMEHHUM OCHOBHOC TPUTOHOMETPHUUICCKOC TOKICCTBO!:

2zin’x + Sxirer - cosx + eosty — 4oty + sin®x) =0
25in’x + Sxirer - cosx 4 costx — doosty — dsinlx =10

—2sin x4+ Ssinr - cose — 3rosiy =00
VYpaBHeHUE Tenepb SABISETCA OJHOPOIHBIM TPUTOHOMETPUUYECKUM YPABHEHHEM BTOPOTO MOPSIKA.
YTo0bl €ro penuThb, pa3faeauM o0e 4acTu Ha cos®x # 0.
- -
ey
—2tgix+ Stgx —3 =10
2tglx —Stgr+3 =0
Beenem HOBy1O nepemenHyro. IlycTh tgx = t. TOr/1a Hallle ypaBHEHUE MPUMET BU: 2¢% — St + 3 =10
VuaureiBaem O/13: x = ;_r_'_ N, NEE.

2tP —5t+3=10
D=25-42:3=1+D=1

i-1
t = D 1
=gy

4
Bepremcs k ctapoli TepeMeHHOM:
tgr =1 wmm tgr =15

Dtgz =1 x = oretgl +mn, nel r= L—r+ TN, NES
2) tgx =15 x = nretgl S+ w nel

T
OTBeT: 2 = E+ I, x =orotgl, 54+ mn, MES
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4 5co5° x 4+  3sinr - cosx 4+ Gsin’x = 5
VpaBHEHHE TOKA HE SIBISETCS OMHOPOAHBIM, T.K. B IIPAaBOM 4YacTH €ro BMECTO HYIS CTOUT 5.
[lepereceM 5 B MPaByIO 9acTh U MPUMEHHM OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO:

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

BriHeceM 00LIMI MHOKHUTEND 3a CKOOKU: sirux [+ 3cosx + sine ) =00

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

VYpaBHEHHE SBJISICTCS OJHOPOIHBIM TPUTOHOMETPUYCCKUM YPaBHEHHEM MEPBOTO Mopsiaka. YToOb
€ro PelInTh, pa3aeuM 00e 4acTu Ha cosx + 0.
~3eosx  sine

cosx cosx

w.-"§+tg:r:=lil

tgr = —3
x = mrotg (—w@:l + o, ned

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

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kputepun onenkn:

Ouenka "OoTJMYHO'" CTaBUTCS, €ciii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HE0O0XOMMON TOC/IeIOBATeIbHOCTH JeWCTBUIl; B OTBETE€ MPaBWJIBHO M aKKypaTHO BBINOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCs, €CIIU BBINOJIHEHbl TPeOOBAHUS K OLEHKE "OTIUYHO", HO JJOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BBIIOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBIIMTOJIHEHHON YacTH TAaKOB, YTO ITO3BOJISIET IMOJNYYHTHh MPABUJIBHBIE PE3yIbTaThl M BBIBOJBI, B XOE
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBINOJIHEHHON YacTH paboThl HE MO3BOJISIET C/IENaTh NPABUIIBHBIX BBIBOIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
IIpakTnyeckas padora Ne 26

«UnciaoBasi  MOCIEAOBATEIBHOCTb, CHOCOOBI  ee  3aJaHMsA, BbIYHMCJICHHE  YJICHOB
nociaenosareabHocTH. [Ipenes nocaenosareabnoctu. Haxoxxaenue npenesioB GyHKIHN»

eab padoThi:
1. HayuuThcsl BEIUMCISTH MPEAebl (PYHKIINU.

v Ik ca
2.Hayuutbcs n30aBasiThCS OT HEONpeAeIeHHOCTEN (EJ HIH (—)
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3.Hay‘-H/ITBCSI pemaTh 3aia4r CBA3aHHBIC C YHCI0BOM noCIaCa0BaTCIBHOCTBIO.

Beinosinus pabdory, Bl Oynere:

yMeThb:
1. Bbruucnate npenenst pyHKIUH.
o Ik =a
2. N36aBniAThCS OT HEONPEAETICHHOCTEN (EJ HJH (—)
3. Pemrate 3a1auu CBA3aHHBIE C YUCIIOBOU I1OCIIEN0BATEIBHOCTHIO.

MarepunanbHoe obecnieyenne: VHauBuayanbHble 3aJaHus], CIIPABOYHBIE MaTEPHUaJIbl, KOHCIIEKThI

JIEKIIUH.

3aganue.

1) Peuuthb 3a1aun Ha YKCIOBYIO MOCIIEA0BATEILHOCTb.

2) BeIurciuTh mpeaestbl GyHKIHiA

3amanue 1 3amanue 2
1. HaiiTu BocbMOH 4JieH IoCJIICAOBATCIBbHOCTH,
L 2.3 n. 6.1 2l _zx_a
L LU W3 7 12
2. Haitu HOMCP 4HncCja 3B IIOCJICA0BATCIIBHOCTHU:
n+1 -1
= 7.1
Gy = o Wy 77
3. Belunciurs: .
lim (32 — 8x + 5 ; B +hx—4
.r—:—:![ + 5] 8 liry, ., Z_ay
, IS
4 lirr, e —
9.lim,_,.. -
, xt-18 , Srel-2
S5.lim,_, a 10.lirm, 1

ITopsinok BbINoOJIHeHUs padoOThI:

BHuMaTenpbHO O03HAKOMBTECH C YCJIOBUEM 3aJaHus.
CBOMMHM IIKOJBHBIMH 3HAaHUIMU (B cirydae

ITonw3ysce
CIPaBOYHBIMU MaTepUaIaMH), BBIIIOJIHUTE 3aJJaHHe

Xoa paGoTsI:

3aTPYAHCHUS BOCHOHLSYﬁTCCB

3amanne Nel
1. JIeBATBIN 4JIeH MOCIEI0BATENbHOCTH Gy = (2]::!) paEeH?
2:9-1 17 17 17
C‘?:( 9=+3) TyTZ i % 241
2. Howmep urncna 6, SBASIONIETOCS YWICHOM MOCIEI0BATENbHOCTH &, = nZ — Sn  paBeH?
fi=n-5n
n-5n-6=()
f=f
f1;=-1 —[IOCTOPOHHUI KOPEHb T.K. HOMEP HE MOKET OBITh OTPUIATETLHBIM YHCIIOM.
OrtBert: N=6.
3amanne No2

55



- 4
HaI/I,Z[I/ITe Mpeaciibl NPCABAPUTCIIBHO M30aBUBIIIHCEH OT HCOMPCACIICHHOCTH (_DJ

1. limH.;.E = ([-U

®Z-gx

. lim
2 =l =1

x4t dr -5 =10

lim,

kg

li

wledu-5 (

detxr—g-x (D)

=l SR g B2 i 28 = Lo = 2
Py Ty | R g ? [3XF]
L D EI0e—10 , \ ,
—DJ = lim =Y il + 50 = limi1 + 5) = lim(6) = &
o wal  Le=10 w3l i w—al

{:::,_+x2=—4- {IL:_S

==
xyta, = =5 =1
[Werr e [VErredz-x) s R T S E+E—E+E
-| =lim = lim =lim =
L FD xErr+T—7) Fab alNErredEoz)  zapxlVEraevEox)

L 1

, 2 . 2 : ? :
m———=lim——=lim———=lim—=lim—= —;
3 robx(MErredE-x)  xSpVEE+ E-x yOLVERDHVE-T ¥opIE yapvE vE

Breranciaurts npeaciibl UMCIOIUE HEOIIPEACICHHOCTD (E)

3 ngd +54
, 22 42xt 1 ax 44 ca , st tats , weets L+0+0+E
4.11mx_,m#:(—):11mf3:22"1:11m = lim = lim
3 41 +2x 41 ea Foheadd 3X SX 1 rocaddbTd4Ty ¥ ddD4DHD xoiea
23 T x3 T3N3 FoEE
2 5,2
Z2X 3x X 3.1
. Rt enaex ea ., ataata , g . 24+D+D 2
5. lim————=[—|=lim*7F—7T"=lim—¥= = lim =l=-]|=+o0
¥—ica X+ £a X—ica Ed -3 Y—yca D+D

H 2
x% 2¥% 2y 4 P T B

A—iea ;"‘Ig

(0 B 3HAMeHaTesIe MPUHUMAEM 332 OECKOHEYHO MaJTyI0 BETUUUHY.)

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHKE.

Kpurtepun ounenku:
Ouenka "OTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B IOJHOM O0OBEME C COOIIOJEHHUEM
HEOOXOIMMOM TIOCIIEIOBATEIIBHOCTH JEHCTBUI; B OTBETEC NPABHIBLHO W aKKypaTHO BBIMOJIHCHBI BCE

3aI1MCHU U BBIYHCIICHHA.

_1_
=-=

i

1 '
4

Onenka "xopomo' cTaBUTCS, €CIU BBIIOIHEHBI TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOIYIIEHbI

2-3 Henmoyera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBIITOJIHEHHOM YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh IMPABUJIbHBIC PE3yJbTAaThl U BBIBOJBI, B XOJ€
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON 4acTU pabOTHI HE MO3BOJISIET C/I€NIaTh IPABUIIBHBIX BBIBOJIOB.

Heabr padoThI:

Tema 3.1. IlpousBoanas pyHKIMH U ee IPUMEHEHHUE

IIpakTnueckas padora Ne 27
«Haxo:k1eHne Npon3BOHBIX MO ONpeaeTeHUI0»

OtpaboraTe ompeaeneHUe MNPOU3BOAHON (QYHKITHH.

muddepennpoBanus . Hayuntbces HaX0oIUTh MPOU3BOIHYIO B 3aJaHHON TOUKE.

Beinosnus patdory, Bel Oyaere:

yMeTh:

- HaxoJUTb MPOU3BOAHLIC 3JICMCHTAPHBIX (t)YHKI_[I/II\/'I;

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'IBHI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI HGKHI/IP'I.

3aganue:

1. Haiiqure " = (0). ecms v = x® —x
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2. Haiimure 3" = (3), ecm y = _i
3. Haiigure 3" = (5], ecms v = vx — 1

Iopsiok BbINOJIHEHUS PA0OTHI:
Brruncnenue npou3BoaHON QyHKIMH ¥ = f{x) TPOU3BOIUTCS 1O OOIIEMY MPABUITY

i depeHIrpOBaHUS:

1) I[IpunaBas apryMeHTy X IpHUpalleHHue Ax 1 MOJCTABIISAS B BRIPAKECHHE (QYHKIIMH BMECTO

aprymeHTa X, HapalieHHOE 3Ha4YCHHE X + Ax, HAXOIUM HapalleHHOE 3HAaYCHUE QyHKIINU:
v+ Ay = f(x 4 Ax)

2) BbrunTas u3 HapalieHHOTO 3HAYCHUS QYHKIMH ¢€ TIepBOHAYAILHOE 3HAYCHHE HAXOIUM

npupaneHue QyHKINNU:

Ay = fix + Ax) — {(x)
3) Jenum npupamnieHre QyHKIMK Ay Ha MPUPAIIEHUE apryMeHTa Ax; T.e. COCTaBIIsEM OTHOIIEHHE

ay _ fleied {0

i

e
4) Haxoaum mpezes 3Toro OTHOMICHHS TpH Ax —+ 0, T. e.

Ay fix + Ax) — £(x)
lim—= lim———
A0 Ax Ak Ax

DTOT mpeaen v ecTh MPOU3BOAHAS OT QYHKINH ¥ = %)

Xoa paGoTsI:

1. Haiitu: v'(x), ecms v = 2x® — 3x

Haxoaum npousBoiHyro 1o o01iemMy npaBuiy:

1) v+ Ay = 2(x+ Ax)7 — x4+ Ax) = 2%+ dmAx + 20Ax)" — 3x — 3Ax

2) v+ Ay — v = 2ad+drAx + 2(4x)° — 3% — Ix — 2= 4 3= = dwAx+ 2(Ax)7 — x

Ay _ aulicr2gn®-2d i+ 2a-1y _
3)ﬂx_ ” == = dx + 2% — 3

4) limyg, pldx + 2Ax —3) = 4x — 3

Haiiném 3HaueHre NpoOn3BOIHON IIpH * = 3.
73 =4.3-3=0

2. Haiity v'(4), ecrm v'x

1) y+ay=pfx+ax

2) Ay =+ ax—x

3) dy _ ealE—
fx fi
lirtgg o 2 = limgy g So® = limg e WCERRERT) _ ) g, B
Mg g, — Mese ™ oy = Mg My - mﬂ'“"”ﬂx(«n‘mﬁmv’ﬁj - mﬂ“"”ﬂ.&:(«a‘mﬁxh’ﬁj -

1

. T
4) U s T o

o o r 1 1
Haiizem 3HaueHne MPOM3BOIHOM B TOUKE % = 4, y'l4) = A

(I)opMa NpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:
Ouenka "OTJMYHO' CTaBUTCSA, €cii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIOJEHUEM

HCO6XOHHMOﬁ IOCICI0BATCIBbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYHMCJIICHUS.

Ouenka "xopouo' cTaBUTCS, €CITU BHIIOTHEHBI TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOIMYIIECHbI

2-3 Henmouera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM

BBIIOTHEHHON YacTH TAaKOB, 4YTO IIO3BOJIACT IMOJYYUTH IMPAaBUJIBHBIC PE3YJIBTAaThl W BBIBOABLI, B XOI€
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MPOBEJICHUS padOTHI ObUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBHITIOTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MPABIIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckas padora Ne 28

«IIpaBuia u ¢popmyiasl nuddepeHunpoBanus, TA0JIMLIA NPOU3BOTHBIX YJIeMEHTAPHBIX
pyHkumii»

Heanb padorbl: HayuuTbcs BHIYUCISATH TPOU3BOAHBIC dJIEMEHTAPHBIX (QYHKIIUN

BoinostnuB padory, Bel Oyjaere:
yMeTh:
Bbruncnsate npou3BOAHbBIE 3TIEMEHTAPHBIX (QYHKIUH.

MarepuanbHoe o0ecniedeHue: VHauBHIyalbHbIE 3aaHUs, CIIPABOYHBIE MaTEpHaJIbl, KOHCIIEKTHI
JIEKLINN.

3amanue.

1) Haiitu mnpousBojHple (YHKIMHA HCIONB3YysS TIpaBWIA BBIYHCICHHUS | TaOJIHILy
IIPOM3BOJIHBIX 3JIEMEHTAPHBIX (QYHKIUI.

2) BbruucauTh Mpou3BOIHYIO QYHKIMH B TOUKE.

3amanue 1 3aganue 2

1) =Tt 4 +54.3, | 6) ft)=0,5t+0, 63 H0, 8448, £(10-7

2) =5vx %ﬁ+%; 7) flx )=ctgn-tax, | f Cf) 7
3) =ictgetslnx 3, | 8) fx)=2- F43-,  £(0).7
4)  y=e)(21); | 9)  fld=cosx(l4sinx);  f @ 2

i el

5) Vi 10) flx) 1 £(13-7

ITopsinok BbIMOJTHEHHS Pa0OTHI:
1. BHUMaTeNnbHO O03HAKOMBTECH C YCIOBUEM 3a/IaHHUS.
2. Ilonp3ysach KOHCTIEKTOM JIEKIMIA U CIIPABOYHBIMU MaTepHajaMHU, BBIIIOJHUTE 3aJaHHE.

Xoa pa0doThI:
3amanne Nel
Haiitu  mpousBojnbple  (QyHKUIMHA  UCHONB3YyS  MpaBWJIa  BBIYHCICHUS W TaOIMUILy
MIPOM3BOJIHBIX 3JIEMEHTAPHBIX (QYHKIUI
Tabmuia mpon3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITUH.

(x") =nx"" | (") =¢" (@*) =a*Ina | (cosx)’=-sinx
(sinx)" = cos x 1 , ,
(Inx)' = (tgx)' = —; (tgx)' = —;
X COS* X COS™ X
£ =0,c—const; | & =1 o =0
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’

(\/;),221 (u-v) =u'v+uv

X [uj _uv+uy
2 =2
1|\ v

1 y=6x"-8x"+2x* -4
y' = (6x* —8x° +2x° —4)' = 24x® — 24%” + 4x;
o Y =(x-4)*(x+2)
u=5x-4; u'=5
y'=(BGx-4)(x+2)' =v=x+2; v'=1 |=
(u*v) =uv+uv
=5(Xx+2)+1(5x—4) =5x+10+5x—4=10x+6
X+1

3. X

r u=x+4L u' =5
,:(x+1j oy v=2 _1-2x-2(x+1) _ 2x-2x-2 _
2X , (2x)° 4x?

uy uv-uv
v v?

_-2__ 1.
4x? 2x2"
3amanneNe2

BoruncnuTh npon3BoiHYI0 (YHKIIUU B TOUKE.
y=3x"-8x*+9x* -4
Y (-1)=3 -1 -5 (-1)*+9(-1)" -4 =—3 -84+ 9 -4 = —6.

1. y =5sin xcos x
y’
I) = 5(isiru) "« cosx + sin (cosx) ") = S{cos x — sin?x) = S({cos2x) = S(cos2 o) = =OrosT =5+
2 2
(—1) = -5

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3a/laHUE.

Kpurtepun onenkmn:

Ouenka "OoTJMYHO'" CTaBUTCSA, eciii paboTa BHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3alUCH U BBIYUCIICHUSI.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIIOJHEHBI TPEOOBAaHHUA K OLIEHKE "OTJIIMYHO", HO TOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpOBeJIEHUS pabOThI ObUIH JOMYILEHBI OIIMOKH.

OueHka ""Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
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BBITTOJIHEHHON YacTH pabOoThI HE MO3BOJISAET ClIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckas padora Ne 29

«IIpou3BoaHBIE CJIOKHBIX QYHKIMID
ean padorbl: HaydyuThCst BEIYUCIATH MPOU3BOIHBIE CIIOKHBIX ()YHKIIHMA

BbinosinuB padory, Bel Oyjaere:
yMeTh:
Bbruncnsite mpou3BOAHBIE CIOKHBIX (QYHKIUH.

MarepuanbHoe obecniedenue: VMHIUBUIyaIbHBIE 3aJaHUs, CIIPABOYHBIE MaTepHaibl, KOHCIIEKTbI
JIEKIIUN.

3ananue.

3aganme 1: Haiitu npousBoanble (QYHKIMN HMCHOIB3Ysl IMpaBUIa BBIUUCICHHUS U TaOIHILy
MIPOM3BOIHBIX CIIOKHBIX ()YHKITUH.
3aganue 2: BoruncnuTh Npou3BOAHYIO QYHKIIUU B TOUKE.

3aganueNel 3aganueNo2

1)y = (mx* +4)° 2)y =m*cos(px‘ —m). yr(1y=7

3)y =(e™" +kx) Ay =kgmx). yr(-1)=

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

7)y =In(x* + px™) 8)y =\mp” +kx. y1.2)=7

9)y = log, (Mx +k) 10)y:(epx+k)*m.
y3)-? |

11)y = p*sin(kx+m) 12)y = klz(cgz:zx | (-3)=2

I'ne p —uucno OykB B UMEHHU; M —4YHCIO OYyKB B GaMMWINM; K — YHUCIO OYKB OTYECTBA.

HOpﬂlIOK BbIITOJTHCHU A paﬁon:
1. BHuMaTenbHO O3HAKOMBTECH C YCIIOBUCM 3aJaHUs.
2. HOJ’IBSYSICI) KOHCIICKTOM J'IGKI.[I/IfI U CHPaBOYHBIMU MaTC€pUaaMu, BEIIIOJTHUTE 3aIaHUC.

Xox pa0doThI:
Samanme Ne 1

Haiitu npousBoaHble (QYHKIMHA HCHONB3YS NpaBUJa BBIYUCICHUS W TaOJMUIy HPOU3BOTHBIX
CIIO’KHBIX (DYHKLUH

«[IpaBuia BerYMCIEHUS M TaOIMIlY TPOU3BOJHBIX CIOXKHBIX (QYHKITHI

(u"y =nu"u’ (sinu)’ =cosuu’

(e") =e"u’ (cosu)' =—sinu-u’

a')Y=a"lnau’ 1 u’
@) (tu) =———-u'=—
cos? X cos? u
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(nuy = =Y (ctgu) = 5w =~
u u sin“u In“u
1 u’ 1 u’
log,u) = u'= u) =—u'=——
(log, u) ulna  ulna () 2J0u 2Ju

L Y =GxF =97

}?: =((3x® —4)8) = 5032 —d)*  (3? — 4" =
= 5(3x% —du)* (B — 4) = (30x — 200 (3 — ) ¥,
o Y =sin(3x —x*)

' ain(3r — 220 = coa(3x — %) (3x — 2% =(3 - 22) - coa(3x — x7.
3 Y =6In5x

y' = (10In 2x)’ =10(In 2%)’ =10+ . (2xy' = 222 _ 10,
2X 2X X
3amanue Ne 2
BoeruncnuTh npon3BoHYI0 (PYHKIIUU B TOUKE.

1. vy =(xri+ 6y, i3 =?

1 ar x
r:.-.,'j_fz:ﬁr:—-;fz+ﬁr: =
y =t 2t 46 ¢ J Vx4 xiTin
R I B
V) e T ER

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kputepun onenkmn:

Ouenka "OoTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B IOJHOM OOBEME C COOIIOJEHHUEM
HEOOXOMMOW TIOCIIEIOBATEIFHOCTH JCWCTBUI; B OTBETE MPABIJIBHO M AKKypaTHO BBIMOJIHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOIHEHBI TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOIMYIIEHbI
2-3 HepoueTa.

Ouenka "yI10BJIETBOPUTENbHO'" CTaBUTCS, €ClIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCTU TaKOB, YTO IO3BOJISIET IOJyYUTh NPABUJIBHBIE PE3YJAbTaThl M BBIBOJBL, B XOJIE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CJIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAIENATh IPaBUIIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckas padora Ne 30
«['eomeTpryecKkue NPUI0KEHHUs NIPOU3BOIHOI)

Heas padorbl: HayuuTbes COCTaBIATh ypaBHEHUE KacaTE€IbHOM K JaHHOM KPUBOM B TOYKE
KacaHMsl; HAXOAUTh YrIIOBOH K03 PULIMEHT KacaTeIbHOM, TPOBEACHHBIN K KPUBOM.

Beinosnus patdory, Bel Oyaere:

yMeTb:

~ HaXOJUTh MPOU3BOIHBIEC HIEMEHTAPHBIX (DYHKIIMIA;

~ HCIIOJIb30BaTh MPOU3BOJIHYIO JUIsl U3yYEHUS! CBOMCTB (PYHKLNN U OCTPOEHUS TpaduKOB;

~ TPUMEHATh NPOU3BOJHYIO JIsi MPOBEACHUS NPUONMKEHHBIX BBIYUCIEHHM, pelarh 3ajladu
IMPUKIIAAHOI'0 XapaKTEpa HaA HAXO0XICHUE HanOOJIBIIET0 U HAUMEHBIIIETO 3HAYEHUS.
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MarepuajnbHoe o0ecnieyeHue:
NupuBuayanbHble 3a1aHUs, CIPABOYHbIE MATEPHUAJIbI, KOHCIIEKTHI JICKIIUU.

3aganmue:

1. Haiigute yrioBod ko3(duumeHT KacaTenbHOW, MpPOBENEHHOW K mapaboine vy = —x’+ B
TOYKE xp = —2

2. Haiigute yroy HakJIOHEHa K OCH KacaTelbHOU, TPOBEACHHON K KPUBOH ¥ = x? B TOUKE xp = —2

3. CocTaBbTe ypaBHEHHE KacaTeIbHON K KPUBOHU ¥ = sin3x B TOUKe (E DJ.

Iopsiok BbINOJIHEHUS PA0OTHI:

1. 3HaueHne NPOM3BOAHON (YHKIMHM ¥ = fix) TPH x =z, PaBHO YIJIOBOMY KOI(PQHUIHEHTY
KacaTeJIbHOW, MPOBEACHHOM K KpUBOM ¥ = f(x) B €& Touke ¢ abOcuuccol =z , T.€.
k= y gl = flrg) = tan o
[JI€ H-YTOJl MEXKY KacaTeIbHOM K KPUBOU B TOUKE My (i) M MOJIOKUTEIbHBIM HaIPABJIECHUEM OCH [, .

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

3. HanpaBrieHne KpuBOM B KaXJA0W TOYKE ONMPEEISICTCS HAIPaBICHUE KacaTeIbHOW K HEH B ATOU
TOYKE, MOATOMY IS HAXOXKJCHHS yrjla HAaKJIOHHOW KPUBOM B JAHHOW TOYKE HAJI0 BBIYMCIUTH YroOJ
MEXy KacaTeJbHOU, IPOBEACHHOM B 3TOM TOUYKE, U OCBIO .

Xoa padoThbI:
1. Haiitn yrosm Hakinona k ocu ¢, KacaTelbHON NPOBEACHHOM K KPUBOW ¥ = sinx B TOYKE
="
-HaliJileM IPOU3BOJIHYIO (DYHKIIMIO ¥ = 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 JdHHOU TOYKE paBCH k=tg *, OTKyHga ®= ot th £ 26,6°

2. [Ton xakumu yriaamu napadona y = x? + x TepeceKkaer och Gy ?
-Haiinem Touku nepeceuenus napabosbl ¢ OCbio fy, PEIIUB CUCTEMY
=x'4x —1:0

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

-ITapabona mepecekaer och @, B Toukax AUl 0J;@(0;0) . Haiiném yrimoBbie KO3 QGHIUEHTHI
KacaTeNlbHbIX K MapadoJie B 3TUX TOUKax

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

- BBIYMCIIWIN YIJIBI % & ©;, 00pa3yemble KacaTeJIbHbIMU B TOUKAX IMepeceyeHns napadoibl ¢ OChIO
Oy tg oy =—1,00,=135%tg o= 1,06, = 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

-HaiiJIeM KOOpANHATY TOUKU KacaHUs:

yi—13 =301} — (-1} =4 M(-1;4)

-I0CTaBUM B (OPMYIly YpaBHEHHS KacaTelbHOI:

v—4==Tlx+1]

yv—d=—Tr -7

Tx 4+ v+ 3 = 0 — ppasucHue Kacamenonot

(I)opMa NpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:
Ouenka "OoTJMYHO'" CTaBUTCSA, eciii paboTa BHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM
HEO0OXOIMMOM TOCTIEIOBATEIHHOCTH JEHCTBHUIl; B OTBETE MPABUIBHO M AKKypaTHO BBHITIOJHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

Ouenka "'xopomo' CTaBUTCS, €CIIU BBHITIOTHEHBI TPeOOBaHUS K OIEHKE "OTIUYHO", HO JOIYIICHBI
2-3 HemoueTa.

Ouenka "yaoBJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MpaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

Ouenka ""Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 3.1. IIpousBogHasi pyHKIIMU U ee IPUMEHEHUE
IIpakTnyeckas padora Ne 31
«O0mas cxema ucciaea0oBaHuss QyHKIIUID)
Heanb padorbl: HayuuThcs uccnenoBath GyHKINN C TOMOIIBIO POU3BOIHOM U CTPOUTH TPadUKH.

Brinosinus padorty, Bl Oynere:

yMeThb:

-OIpeAeNsaTh IPOMEXYTKH MOHOTOHHOCTH (DYHKLIUH C TOMOILBIO TPOU3BOIHOM;
- HaXOJIUTh KCTPEMYyMbI (PYHKIUY;

-[IPOBOJIUTH HCCIeI0OBaHNE (PYHKLUU 110 001Lel cxeme;

-CTpOUTH rpaduku GyHKIUN, HCTIONB3YS MTPOBEACHHOE UCCIIETOBAHHE.

MartepuanbHoe obecnieueHue: VHIUBUyanbHBIC 3a/IaHUs, TAOJIHMIA TTPOW3BOIHBIX, KOHCIICKTHI
JICKIINN.

3aganue:
HccnenoBaTh GyHKINIO U TIOCTPOUTH €€ IpaduK:
1) flad =x?—12x;

3
2) flad =7

7-x2"

Kparkue Teopernyeckue CBeAeHUA:

Anroput™ uccienoBaHusi QyHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI:

1) Haiitu npou3BOoHYIO GYHKINU.

2) Haiitu KpUTHYECKUE TOUKH.

3) OTMETUTh KPUTUYECKUE TOYKM HAa YUCIIOBOM MNpPAMOM M ONPENENINTh 3HAK ITPOU3BOJHOM Ha
Ka)KJIOM UHTEPBAJIE.

4) 3anucaTbh UHTEPBAJIbI, HA KOTOPBIX (PYHKIMS Bo3pacTaer f () = 0 u yObIBaeT f [x) = 0.

5) BobimucaTh TOUKHM 3KCTpEMyMa U BBIYUCIUTDH 3HAUYEHUS QYHKIIMHU B HUX.

Anroput™m uccnenoBaHus QyHKIIMM Ha BBITYKJIOCTh M TOUKU Iepernoa:

1) Haiit BTOpYIO NpOU3BOJHYIO.

2) Haiiti TOYKH, B KOTOPBIX BTOpas IPOU3BO/IHAsI PaBHA HYJIIO WA HE CYILLECTBYET.

3) OTMETUTh 3THM TOYKM HA YHMCIIOBOM IpPSAMONM M ONPEIEIUTh 3HAK BTOPOM INPOU3BOJHOM 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.

ACUMITOTHI MOT'YT OBITh BEPTUKAIbHBIMH, TOPU30HTATILHBIMU U HAKJIOHHBIMU.

Ecmu limy,,, f(x) =, TO mpsAiMasiz = & SIBISETCS BEPTUKATBLHON aCUMIITOTOM.

VYpaBHEeHHE HAKJIOHHON aCUMIITOTHI Oy/IeM UCKAaTh B BUAE ¥ = kx + &
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Iopsinok BbINOJIHEHUSI PAa0OTHI:

1. 3anumuTe QyHKIHIO.

2. Ucnonw3ys o0myto cxemy, HccleayTe pyHKIHIO.

3. Ilo pe3ynbraTam uccieA0BaHUs MOCTpoiTe rpaduk GyHKIIH

Xopn padoThr:

UccnenoBath PyHKIHIO ¥ = x* — 6x® + 9% — 3 ¥ MIOCTPOUTH TpaduK.

-(pyHKIMS onpeiesieHHa Ha BCeH YMCIIOBOM MpsiMoit: Dix): x € (—worwa)

-JllaHHas byHKIISA HE SIBIISIETCS HU YETHOH, HU
HEYeTHOM: yi—x) = (—x)? — 6(—x)? + 0(—x) — 3 = —x —6x? —Ox — 3 = —(x? + 6x? + O + 3} = —y(x)

-HalaéM TOYKy mepecedeHus rpaduka ¢ oceio Oy , mojoras x=0 , MOIy4UM y¥= —3 TOUKH
nepecedeHus rpaduka ¢ ocblo 'y B JAHHOM CITydae HAWTH 3aTPyTHUTEIBHO.

-HaAEM NPOU3BOJIHYIO: ¥ = (x? — fx? 4+ 9x —3) = 3x? —12x + 9

-HaAEM KPUTUYECKUE TOUKH, I 3Toro ¥' =0, T.e 3x® —12x + 9 =10

¥2—dx+3=0x =1L;x, =3

-uccueayeM QyHKIMI0 Ha MOHOTOHHOCTD

+ - +

1 3
{(—eo; 1)1 (3; wo) rpaduk yHKIMEM BO3pacTaer, (1; 3)-yObIBaer
-uccaenyeM (GpyHKIUIO Ha DKCTPEMYM:
w1l =1-649—3=1;A(1; 1)Toura max
w(3) = 27 — 54+ 27 — 3 = —3, B(3: —3)To=ma min

-~UCIIOJIB3YS IMOJTYYCHHBIC JAHHBIC CTPOUM HCKOMBIH l"pa(bI/IK.

[ =R ]
T —

[SEY
T,

[RE
f—

L~
H‘H"‘--

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHAs padoTa

Kpurepum ouenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €CliM padoOTa BBIOJTHEHA B IMOJHOM 00BEME C COOIMIOIEeHUEM
HEeoOXOIMMOM TOCIe0BaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "xopomo' CTaBUTCS, €CJIU BBIIOJHEHBl TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOIYIIEHbI
2-3 HeyoueTa.

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CIM pabdOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MIpOBeJIEHUS pabOThI ObUIH JOMYIIEHBI OIIUOKH.

64



OuneHka ""Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIH pabOTa BBHIMOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 3.1. IIpousBoaHasi QyHKIIMU U ee IPUMEHEHUE
IIpakTuyeckas padora Ne 32
«HUccaenoBanue pyHkumMii M mocrpoeHue rpagukon GyHKIuii»
Hean pabdorbl: Hayuuthes uccienoBarh GyHKIIUN U CTPOUTH UX TpadUKH.
Boinosinus padorty, Bl Oynere:

yMeTbh: UCCIIEIOBaTh PYHKIMIA U CTPOUTH UX TPapUKH.

MarepuanbHoe obecniedenue: VMHIUBUIyaIbHBIE 3aJaHUs, CIIPABOYHBIE MaTepHaibl, KOHCIIEKTbI
JIEKIIUN.

3aganme: VccnenoBarh (yHKIMIA U IOCTPOUTH CXEMATUYECKH UX TPApUKH.

3agaHust
a)y = 2+5x —3x°; 6)f(x)=x*—2x*+2;
a)y =2x>-3x*-36x; | 6)f(x)=x*-2x*+2;
3 2.
a)y=x" —4x%; 5)f(x):%x“—§x3—§x2+2;

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
BaumartenrHO 03HAKOMBTECH C YCJIOBHUEM 3aJaHUA.
HOJH)?;YFICI) KOHCIICKTOM JIGKHI/Iﬁ H CIIPpaBOYHBIMU MAaTCpUaIaMH, BBIIIOJHUTEC 3aJaHUC.

Xoa padoTsl

[ToHsiTHE MPOU3BOAHON MO3BOJISET MPOBECTH MOAPOOHOE MCCenoBaHNe (PYHKIIMHA C 1eTbi0 0olee
TOYHOT'O MOCTPOCHUS X IPAPUKOB.

PaccmoTpum anroputm rccnenoBanus QyHKIUHI:

1) HaiiTu oOnacTh onpeaeneHus QyHKINY,

2) uccnenoBarh GYHKIMIO Ha YETHOCTh U HE YETHOCTb;

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

sEcnmu s QyHKIMM BBIIOMHSIETCS PaBEHCTBO f(—x) = —f(x), TO naHa QYHKIUS SBISETCS
HeueTHOH. CrieoBaTenbHO rpaduk GyHKIIMM CHMMETPUUYEH OTHOCUTENBHO Havasa koopauHar (0;0)

"Ecmu f{—x) # flx) u f(—x) £ —f(x), To nmanHas QyHKus sBisieTcs QyHKIMEH oOiero Buaa u
CBOMCTBOM CUMMETPUYHOCTH JIaHHAsI (PYHKIUS HE 00magaeT

3) HalTH MHTEPBAJIbl MOHOTOHHOCTH ()YHKIIUH;

= Haiitu npou3BoIHYIO QYHKIIMH.

= [IpUpOBHATH MPOU3ZBOAHYIO K HYJIFO U PELIUTH ITOJIYYEHHOE YPaBHEHUE.

= OTMeTuTh HaWJEHHbIE KOPHM YpaBHEHHS Ha KOOpJIWHATHOW MpsMOW, pa3douB e€ Ha
MIPOMEKYTKH.

= HaiiTn 3HaK NpOU3BOAHON HA KaXKJIOM U3 MOITYYEHHBIX TPOMEXKYTKOB.

) | + N ) ), mpr e (onyy JU g s
|

e oz T I E g )T, mpax €03 %)

4) HaWTH SKCTpEeMyMBbI (DYHKIINH;
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lle_ 7
min max
Tinin = X1
I‘I‘i"l.IIA’ = IE
5) HaiiT 3HaueHHE (PYHKIMU B KPUTHYECKUX TOYKAX U B TOUKAX IKCTPEMYyMa,;
6) HATH TOYKU MEPECCUYCHHUS C OCAMH KOOPJUHAT M, BO3MOYKHO, HEKOTOPBIC IOMOJHUTEIbHBIC
TOYKH, YTOUYHSIOMUE Ipaduk QyHKITUH;
7) moctpouth rpaduK GUKIKH.
Samanue Ne 1
1) Uccnenyiite pyHKLNIO U TOCTPOHTE €€ 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 Tpauk CUMMETpUYeH OTHOCUTEIRHO ocu (OY).
3) Haiinem npousBoiHyt0
f'(x) = (1+2x* —x*) = 4x — 4x3;
4x—4x3 =0
AX(1-x)=0=>x=0:x==1;

f(-1)=1+2(-2)2 — (-2)* =2

+,— + | — f(0)=1+2(0)2 —0* =1
) '1 \['3 A ,] f()=1+2*12 -1 =2
rr]a)( min max
X (—o0-1) | -1 (- 0 1 | @+
1:0) (0;1) )
() + |0 o +

) |7 12 N (2N

—
alw

.___
b=

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ounenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €cld pabdoOTa BBIOJIHEHA B IMOJHOM 00BEME C COOMIOaEeHUEM
HEe0oOXOIMMOM TOCIEI0BaTEIbHOCTH JEHCTBHI; B OTBETE MPaBWIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOJHEHBl TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOIYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3yJbTaThl U BBIBOJIBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.
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OuneHka ""Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIH pabOTa BBHIMOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckas padora Ne 33

«Haxo:xkneHue Han(0JIbIIET0 U HAMMEHbIIIET0 3HAYEHUA W IKCTPEMAJIbHBIX 3HAYEHU
¢yuxuuu. [lpuknaaabie 3a1a4n HA IKCTPEMYM»

Iesan padoTbl: HayunThCst IPUMEHATh HPOU3BOJIHYIO QYHKIMM IPU PEIICHUH 3a/1ay.
Beinosinus padory, Bel Oyaere:

yMeThb:

— HaxXOJUTh HaNOOJIbIIIee ¥ HAUMEHbIIIee 3HaUCHUS (YHKITMH HA 3aIaHHOM OTPE3KE;

— peuiaTh 3ala41 Ha HAXOXKACHHUC HauOOJIBIIIETO U HAMMEHBIIIEr0 3HAYEHUS (byHKI_[I/II/I

MarepuanbHoe obecnedyenue: VHIuBUyanbHbIE 3a/laHus, TaONHIa MPOU3BOAHBIX, KOHCIIEKTHI
JIEKLIMN.

3aganue:

1. Halinute HaumMeHblliee W HauOousbliee 3HA4YeHHS GYHKUUM flx) = x*—8x% — 9 Ha oTpe3ke
e)[—1;1]; &) [0;3].

2. imeeTcst MpOBOJIOKA JUIMHOW @ METpoB. TpedyeTcs orpaauTh 3TOW MPOBOJIOKOM MPSMOYTOIbHBIN
YYaCTOK 3€MJIH, OJJHA CTOPOHA KOTOPOTO MPHUMBIKAET K CTEHE 3aBOJICKOTO 3/IaHUS, TaK, YTOOBI ILIOMAIb
OTOPOXKEHHOTO yJacTKa OblIa HauOOJIbIIIEH.

Kparkue Teopernyeckue CBeACHUA:

JInist OTBICKaHUsI HAaMMEHBIIEr0 U HauOOJbIIero 3HaueHHsl QyHKUMHU, JUPPepeHIpyeMoil BHYTpU
OTpe3Ka M HENpPEphIBHON Ha €ro KOHIAX, CIeAyeT HAalTH Bce KPUTHUYECKUE TOYKM (PYHKIMH, JIexKarine
BHYTPH OTpPE€3Ka, BHIYMCINUTH 3Ha4eHUs1 (PYHKIMM B 3TUX TOUKAaX M Ha KOHI[AX OTPE3Ka, a 3aTeéM U3 BCeX
MOJTYYEHHBIX TAKUM 00pa30M uuces BbIOpaTh HaMEHbIlee U HauOoJbIee.

ITopsinok BbINOJHEHHS PadOTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIMH.

2. IlpoepsieMm, Kakue U3 HalICHHBIX KPUTHUYECKUX TOYEK JIEKAT BHYTPH 3aJaHHOTO OTPE3KA.

3. Haxomum 3HadeHHs] yHKIMM Ha KOHIAX OTpe3Ka M B T€X KPUTHUUYECKHX TOUYKAX, KOTOPHIE
MIONAa0T B 9TOT OTPE3OK.

4. W3 Bcex mosydyeHHBIX 3HaUeHUH (QyHKIIMU BbIOMpaeM HauMeHbIIIee U Haubobllee.

Xox pa0doThI:

1. Haiinute HauMeHbllee W HauOousibliee 3HAYCHHUS] QYHKIUU filx) = —2x" —3x*+4 Ha
npomexyTke: oil—2; —0,5]; 83 [1:3].
Pemenue.

HaxonuMm kputndeckue TOUKH (yHKITHH.

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

Flld =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(—-0,5) =3,5.T0 HauMEHbIIEE  3HAUYCHHUE byHKIUSA
Flx) = —2x? — 32 + 4 mocTHraeT B TOUYKE ¥ = —1 W paBHO 3, a HaKOOJIBIIIEE - B TOYKE X = —2 M paBHO &.
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KpaTko 5T0 MOXHO 3amucath TaK: rmin_y,_pe fle) = fl—1) = 3. max_,,_,q fle) =F (=21 = 8.

0) Otpesky [1;3] He mpUHAUIEKHUT HUA OJHA M3 KPUTUYECKUX TOYCK, TOITOMY HalJIEM 3HAYCHUS
(GyHKIMU Ha KOHIIAX OTpe3Ka:

fl=-21"-3-1"+4=-1[1;3;f(3) =-2-3" -3 .32+ 4= —77. . Kparko 53TO MOXHO 3amucaTh
TaK: ity |y,q fl) = F(3) = =Trmaxy g Fl=F00 = -1,

2. Uucno 86 mpencTaBIeHO B BHJIE CYMMBI JBYX ClIaraeMbIX TakK, YTO WX MPOU3BEICHUE
MakcuMalibHO. Haliiure 3Tu craraeMele.

Pemenne. [TycTh 3aaHHOE YHMCIIO TPEACTABICHO B BHJAC  CYMMBI  JIByX CJIaraeMbIX x H7¥,
T.€.86=x + v. BelpasuM BTOpoO€ ciaraemoe 4epes x:

y=86-x.3anuiieM MOPOU3BEACHHE JTHX YHCEl B BHAE QYHKIUH OT X.flx) =x (86 —x) Haiigém
3HAYCHUE X, IPU KOTOPOM (PyHKITUS

f (o) =x. (86 —x) pmocTmraer makcumyma. Haiiném mnpomssommyrof!(x) um  npupaBHieM eé
nymo. fl () =(x (86 —x)) = (86 — 20 =86 — 2 = 2043 — ),

2043 —x) = 0,x =43,

OnpenenuM BTOpoE ciaraeMoe: ¥ = 8f —x =86 — 43 =43,

OtBer: x =43y =43,

@®opMma npeacTaBJieHus pe3yJbTaTa: BRIIOIHEHHAs paboTa.

Kpurepun oneHku:

Ouenka "oTJMYHO'" CTaBUTCS, €ciii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HE0OXOIMMOM TOCIEA0BAaTEIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHHUS.

Ouenka "xopouio' cTaBUTCS, €CIIU BBIIOIHEHBI TPeOOBaHUS K OLIEHKE "OTIWYHO", HO JOMYIIEHbI
2-3 Henmouera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJYYWUTh MPABHIBHBIC PE3yJIbTaThl U BBIBOJGI, B XOJE
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJSET CIIENaTh MPABIIIbHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 34

«HMHTerpaa n neppoodpasnasi. Haxosxxaenue HeonpeaeJeHHbIX HHTETPAJIOB IIPH MOMOIIHA
CBOIICTB HHTEIPAJIOB)»

I_[e.nb: HAaY4YHUTBECA HAXOIUTh HeonpenenéHHHe HUHTETpajibl HEMOCPCACTBECHHBIM UHTCTPUPOBAHHUEM
IIpu IOMOIIH CBOICTB HHTCIPpUPOBAHUA.

Beinosnus patdory, Bel Oyaere:

YMeETb!

- HaXOJAWTh MHTETpal

- BBIYHUCIIITH B HpOCTCfIIHPIX CIydadax Iiomaian H 00BEMBI C HCHOJL30BAaHUEM OMMpeaACICHHOI'O
MHTErpaa.

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHusA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HCKHHﬁ.
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3amanmue:
Haiitu cnepyronue nHTErpab:

IGIE —ixz + 5) g
CJaext -1 e
T2 1+ 5xdr
S+ D

. J(5va® — 75T Jdx

=

g B~ WD

Kparkue TeopeTuueckue cBeeHHA:
Ceoticmea HeonpeodenleHHo20 uHmezpana

1) [ mf (x)dx = mf[ 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+1

Z)Ix”dx: +C,n=-1;
n+1

dx
3) [ =1 :
)J.X njx +C;
4) jede=eX+c;

5) Iaxdx=a—+C;
Ina

6) Isinxdx:—cosx+C;

7) jcosxdx =sinx+C;

8)I ox =tgx +C;

cos? x
9) I _d>2< =—Ctgx +C;
sin® X
dx )
10) | —==arcsinx+C;
J o=
dx
11 =arctgx+C .
) I1+ x? g

Ilopsinok BbINOJHEHHS padOThI:

COBOKYMHOCTb BceX MEPBOOOPA3HBIX Il PYHKIMU HA3bIBAECTCS HEOMPEAETICHHBIM HHTETPAJIOM.

OcHOBHBIE CBOWCTBA HEONPEAECIEHHOIO HHTErpaia

1) J{fG) + gled Jax = [ flad dx + T glad dx

2) Tkfledde =k [ fladdx

HenocpencTBeHHOe MHTErPUPOBAHME OCHOBAHO HAa MPSIMOM HCMOJIb30BaHUM TaOJIMIIBI MHTETPAJIOB.
MoryT npencTaBuThCS CIELYIOINE CIIYyIan:

1) JlaHHBI WMHTETpall HAXOAWUTHCS HEMOCPEACTBEHHO I10 COOTBETCTBYIOLIEMY TaOINYHOMY
WHTErpaly.

2) JlaHHBII MHTETpaN TOCIEe MPUMEHEHHS CBOMCTB 1M2 NMPHBOAWTCS K OJHOMY HJIM HECKOJIBKUM
TaOJIUYHBIM UHTETpaIaM;

3) JlauHbIid ~ WHTErpaJ  MOCIAE  3JIEMEHTAPHBIX  TOXIECTBEHHBIX  MPEeoOpa3oBaHUi,  HaJ
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MOJIBIHTErpaibHON (DYHKIIMEW M MpHUMEHss cBoMcTBAa | M 2 MPUBOIUTCS K OJHOMY HIIM HECKOJIBKUM
TaOJMYHBIM UHTErpasIaM.

Xox padoThI:
Haiitu cnenyromuye HHTETpabl:
1. J'6x*dx —ucnons3yeM cBoiicTBo 2 1 hopmymy 2.

f _xﬂ"‘l .
I dx =——+¢ [lonyunm:
2+1 3
fﬁ:r:zd:r=Eufxzdx=6'zj+c=6x?+c=2x!+c
2. J4lx? — x4 3dx Ucnone3yst cBoiictBa | u 2 wu, dopmynst | u 2 mnomydum:
H 2
4jx2dx—4jxdx+12jdx=4"'?—‘%+12x+c=§xﬂ—2x2+12x+c

- noctosiHHasg uHTerpupoBaHuss C paBHa anreOpandyeckodl CcymMMe TpexX IOCTOSHHBIX
UHTETPUPOBAHHUS .

3 z
3. f2[3:r—ljzdx=2f[3:r—ljzdx=2f{9x2—6x—1]dx=2-9%—2-6%+2x+c=6x9—6xz+2x+c

P P .
4. If g —pa3aciuM IIOYJIICHHO Ha X, IMOJIy4uM:
1 gt
Le? 4 Qw4 dlds :?+T+4-:r+ £

1 1

i - —_
5. ff,—; —Hcnosb3yeM hopmyiny 2 [ x zdx = 'rj_i—L+ e=F+c=2Vr+ec
2 2

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CJIU BBIIOJHEHBI TPEOOBAaHUS K OLIEHKE "OTJIIMYHO", HO TOMYIIEHbI
2-3 HenoueTa.

Ouenka "yI10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MpoBeACHUS PAOOTHI OBUIH TOMYIIEHBI OTUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 35
«HHTEerpupoBaHue METOAOM 3aMeEHbI IePEMEHHOI»
Hean padoTbi: HayuuThest BRIYUCISATH HHTETPAIBI CTOCOOOM TTOJICTAHOBKH.
Boinosinus padorty, Bel Oynere:
yMeThb:
- HaxoJuTh UHTETrpaj
~ BBIYUCIIATh B MPOCTEHIIMX CIIy4yasX IJIOLIATd M OOBEMBI C MCIOJIb30BAHUEM OIPEAEIIEHHOTO

UHTErpaa.

MarepuanbHoe o0ecnieyeHme:
NuauBuayanbHble 3a1aHNS, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTHI JIEKIIUH.

70



3aganue:
Haiitu naTerpas:
CJ2e — 5 dx
iy
T B +5

1
2
3. JafxT —Tdx
4, fﬁd:c
5
6

3‘IB:III:I..:t’
. ftg.rdx

-J-d.r

1+16x?

IMopsiiok BbINOJTHEHHE PAOOTHI:

B ocHOBe MHTErpupoBaHHsI METOJOM 3aMEHBI TIEPEMEHHOM ( WJIM CIIOCOOOM IOCTAHOBKH) JICHKHT
CBOWCTBO WHBAapUAaHTHOCTH (POPMYJI HWHTETPUPOBAHUS, KOTOPOE 3aKIIIOYAETCS B CIEAYIOLIEM: €CIH
Jfldde =Flx)+ ¢ 1o ] flad du=F) + ¢, rue u(x) npoussonHas auddepeHuupyemas GyHKIHUS OT X.

3aMeHa MepeMeHHON B HEOIIPEICIICHHOM MHTErpajie IPOU3BOIUTCS C TIOMOIIBIO TIOJICTAHOBOK JIBYX
BUJIOM:

1. x=w(t) , rune t-HOBas mepeMeHHas, a wif) HenpepblBHO AuddepeHimpyemMas QyHKIUSI

T fldde = Flol) 1o dt
2. t=p(x) ,roe t-HoBas nepemenHas, Toraa: [ £l u(t) Ju' (:ddx = [ Flat

Xoa paGoThI:

1- J-.rzd.r

a+4+2°

-T.K. 8(8 + ) = 3x%dx, TO
JI" xidx lj‘d{8+ 3ty
B4+x? 3J 8B40

-monaras 8+ x? =t , nonquszf% =§1n[t:| +rc =§1n|8 +x¥+¢c

copxdy rge{i: byl .
2. 'r4+siﬂ2.r = I4+3[ﬂ2x TMO3TOMY, HCHOJIb3ysd MNOACTAHOBKY t = zinx , MNPpUXOIUM K Ta6J'II/I‘IHOMy
. 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 TaOJIMYHOMY HWHTErpay
dr 1 +
f = @resin - 4+ 0 = oresin L+ c
g-I2 1 |

Tpumeyanne: dx = > dlox + b]

1
whx = Ed[xzzl

g dr = dlg”)
[l _
? = dilnlx)

cosxdy = g s
(I)opMa NpeaACTaBJICHUA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:

Ouenka "OoTJMYHO'" CTaBUTCSA, eciii paboTa BHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HEOO0XOAMMON TOCIIEe0BAaTEIbHOCTH JCHCTBUI; B OTBETE€ NPABMWIIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTIMYHO", HO JJOMYIIEHbI
2-3 Heyovera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJIYYHUTh NPABHIIbHBIE PE3YJIbTaThl U BBIBOJBI, B XOJE
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/IENIaTh IPABIIBLHBIX BBIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnueckas padora Ne 36
«AHTEerpupoBanue pa3InYHbIMU METOAAMMD)

Heabr padorbl: HayuuTbcss HaXOAWTh HWHTErpaibl Pa3IMYHBIMU METOJAMU: WHTETPUPOBAHUE
HOJACTAHOBKOM U I10 YaCTSIM.

Beinosinus padory, Bel Oyaere:

yMeThb:

- HaxOJUTb MHTCIpPaJl

~ BBIYUCIIATh B IPOCTEHIIMX CIIydyasX IJIOLIATM M OObEMBI C HCIOJIb30BAHUEM OIPEICIIEHHOIO
HHTErpana.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3aganue:

Haiitn naTErpasst
dx

b+ 3E
2, i

costx

gx

3. [ xrosxdx
4, I]de

x3

5. J- xoy

zinlx

Ilopsinok BbINOIHEHHE PadOTHI:

1. IlepBele fBa WHTErpajga pelIarOTCs METOAOM 3aMEHbl IepeMeHHOW ( 3TOT ciyvaid
paccMaTtpuBaics B pakTuueckon padore Ne 35).

2. Crenyrolye HHTETpajIbl PELIAOTCs METOI0M UHTETPUPOBAHUS IO YaCTSIM.

WuTerpupoBaHueM 1O  4acTsIM  Ha3blBa€TCd  HAxXOXKIEHME HHTerpaisa 1Mo  Qopmyie:
Judd = wd — [ ddu rae @ H# HenpepblBHO AU depeHmpyembie GyHKINU OT X.

Wurerpupys o0e yacTu paBeHCTBA  glaf) = udd + fdu , MOIyduM

fd[maj =fm:m +f~a.:su

i =J‘udt‘.? +J‘t‘3‘du,|:|'rrq,r,qa J‘udt‘? = —J‘t‘.?du

C MMOMOILIBIO 3TOM (1)0pMyJ'ILI BBIUUCJICHUC UHTCIpaJIa CBOJUTCH K BBIMHCIICHUIO MHTCTpaJia Itﬁ'd‘u,
€CJIn HOCJ'IG)IHI/If/'I OKaXXETC IMPOIIE NCXOAHOTO.

Xox padoThI:

BLI“H/ICHI/ITB I/IHTeraH METOAOM I/IHTerI/IpOBaHI/IH I10 4aCTsiAM.
1. Jix — S)eosxdx

-mojiarasg u =x — 5 di = rosxdx,
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-HalnéM du = dix; ¢ = [ coswdr = sinx
-CJICAOBATCIIBbHO:
Jr(x — Slposrdy = (x — S)sine = J- sinrdx = [x — S)sinr + cosx + ¢

2. [ xoretgrds

—yCTh u =arctgyr; df = rdx,
1 xt
e ?=—=

1428 ]

-Ha OCHOBAHHU (POPMYJIbBI HAXOAUM
2

-TOrga du=

x
Jr xoretgrdy = E erotgr

J‘:cz ax 1 ” lJI'.r2+1—1d
| — —_— = gy —— | —————
2 xig1l 2o MEEETL ) Ty

" earet lfdfdx ltxzt tga)
=5 m"'c'g:::—z[ i — x2+1:|_2 pretgr — x+ arctgrl) + ¢

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kpurepun onenkmn:

Ouenka "OoTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B TOJHOM OO0BEME C COOIIOJEHHUEM
HEOOXOMMOI TIOCIIEIOBATEIFHOCTH JCHCTBUI; B OTBETE NPABWIBHO M AKKypaTHO BBIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Onenka "xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBI TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOITYIIEHbI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET MOJNYYUTh NPABHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJIE
MpOBeACHUS PaOOThI OBUIA JOMYIIEHBI OITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/I€NIaTh IPABUIIbHBIX BBIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 37
«Teopema Hprorona-JleiitOnnna. BeruuciieHne onpeaeeHHbIX HHTErPaJIoB»
Iess paGoThI: HAYYUTHCS BHIYUCIIATD ONpeIeeHHbIH HHTerpan no ¢popmyine Hetorona-JleiiGuuma.
Beinosinus padory, Bl Oynere:
yMeThb:

HaxoauThb OHpCI[eHCHHBIﬁ HUHTCrpal

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'IBHI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI HGKHI/IfI.

3aganue:

Boruucnure uHTerpansl.
2

1. I 2x?ds
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4
[8+2x-2*)dx
-2

2. 2

3. ID cosxgx

4. j(cosx—Bsin X Jdx
2
2 1_X2

5. dx
%

IMopsiiok BbINOJTHEHHS PA0OTHI:
1) Ucnons3yst TaOIMIly MHTETPaIOB HAWTH WHTErpaj
2) Ucnionb3ys Gpopmyny Herotona — Jleitbnuma

]
[fxdx=F(X|s = B - Fla)

HAWTH ONPEACICHHBIN UHTETPall

Xox pabdoThI:
Brrunciuts onpeneeHHblil HHTerpal

]
IExgdx
1
Penrenue:
2 iy 2 (2] (3]
szﬂdnglfdng(ﬁ)ﬁ :3(33 -1 = 3(3_1;. _2a214 2
] ] 3 3 3 3 3 3
(1) BeiHOCUM KOHCTaHTY 3a 3HAK MHTErpaa.
H4l
_l-x”.::fx: +1
n+1

(2) Unrterpupyem mno Tabiuie ¢ MOMOIIBIO CaMOW MOMYyJISAPHOW (OpMYJIbI
1

3
HOSIBI/IBH_IYIOCH KOHCTAHTY 3 uenecoo6pa3H0 OTACIUTL OT 4 W BBIHECTH 3a CKO6Ky. I[eHaTL 9TO HEC

00513aTeJIbHO, HO KEJIATEIbHO — 3a4eM JIMIITHUE BHEIYMCICHUS?

A
[ @dx= FUDf. = F&) - Fla)

(3) HUcnonb3yem ¢dopmyny HeroTona-Jleitbnuna @ . CHavaina

3
MoJICTaBysieM B # BepXHUU Mpenen, 3aTeM — HWKHUHM npenen. [IpoBoaum nanpHeiMe BEIYUCICHUS U
MOJy4aeM OKOHYATEIbHbBINA OTBET.
Brruncnuts onpenene bl HHTerpal

4
[ (8+2x—x*)dx
]

Pemenne:
4 4

4 4
[@+2x- f).;fxfejdﬁ 2| xdx - _lezdxiijg(x}tg +2 %(.—ﬁ)tg - % )| Z

-2 -2 -2 -2
= 84— (=20 + (4% — (=29 —%(43 —(—2¥1=8. 64(16 -4 —%(64+8} =
=48+12-24=36

(1) Mcnonb3yem cBOMCTBA JINHEHHOCTH ONMPEEIIEHHOT0 UHTErpasa.
(2) UnTterpupyem no tabiuie, Ipyu 3TOM BCe KOHCTAHTHI BBIHOCHM — OHU He OyJyT y4acTBOBaTbh B
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MOJICTAHOBKE BEPXHET0 U HIDKHETO Mpeena.
(3) Hna xaxmoro w3 TpEX ciaraeMblx mnpumeHseM (opmyny Herotona-JleiOnuma:

FO|,=FE)- Fla)

CoBer: mepea TeM, Kak wuHCHoJb30BaTh (opmyay HproTona-JleiiOHuna, mnoJie3HO NPOBECTH
NMPOBEPKY: a caMa-To NMepBo0OPa3ZHas HalleHa MPABUJIbHO?

Tak, mpUMEHHUTEIBPHO K paccMaTpUBAEMOMY IpUMEpPY: Mepel TeM, Kak B IMepBOOOpa3HyIo
3

x
Sx4xt -1

(b yHKITIIO 3 OmCTaBIATH BEpXHUN ¥ HIDKHUM TIpEAeIbl, >KEJIaTeJIbHO Ha YEPHOBUKE

MPOBEPHUTH, a MPABWIBLHO JIM BOOOINE HaWAeH HeompeaeaeHHb uHTerpan? Juddepenmupyem:
r

[8x+x2 —%J =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =84+ 2x—x°

ITomyyena ucxonHas HOABIHTErpanbHas (YHKLMSA, 3HAUYUT, HEONPEAEICHHBbIM MHTErpan HaijaeH
BepHO. Teneps MokHO 1 hopmyny HeroTona-JIeitOHMIIa TPUMEHUTB.

®opma npeacTaBjeHUs pe3yJbTaTa: BBIIIOJIHEHHOE 3a/1aHKE/

Kpurtepun ounenku:

Ouenka "oTauM4HO'" CTaBUTCA, ecii paboTa BBHINOJHEHA B IOJHOM 00BEME C COOIIOJEHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBITOJIHEHBI BCE
3aIlMCH U BBEIYUCICHHA.

Ounenka "xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBI TPEOOBaHUS K OLIEHKE "OTJINYHO", HO JOITYIIEHbI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO'" CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MpOBeACHUS Pa0OTHI OBUIA JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJIeTBOPUTEIbHO'" CTaBUTCS, €CJIM pa0OTa BBHIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABWIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 38
«BbIyuc/ieHne onpe/ieIeHHbIX MHTErPAJIOB MeTO0M 3aMeHbI IepeMeHH0i»
Heap padoThl: HAYYUTHCS BBIYUCIATH ONPEENIEHHBIE HHTErPaIbl METOJJOM 3aMEHbI IIEPEMEHHOM.
Borinoinus padorty, Bel Oynere:
YMETB!

- HaXOAUTh onpeneneHHHﬁ HHTCErpaj METOA0M 3aMCHBI HepeMeHHOﬁ

MarepunanbHoe obecnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:
Boruucnure uHTErpansl.

6
xXdx
1.£—X2 .
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z}@x_awx

3

1
3. IS\/X + 2dx
0

1
4, j(xs +1)*x? dx
a

4
5. Isin[x - zjdx
5 4
IHopsiok BbINOJIHEHUS PA0OTHI:
1) BeecTr HOBYIO IEpEMEHHYIO
2) Haiitu nuddepennman
3)BbrurcnuTh HOBBIE TPAHUIIBI MHTETPUPOBAHUS
4) Cnenatb oACTaHOBKY
5) BerunuciauThb, MONTy4YUBIIUICS UHTETPAT

Xox pabdoThI:
Brpruncivre uHTErpaisl.

B xdx
172

BBenem HOBYIO EepeMEeHHYIO t = x? — 6
Huddepennnan Oyner paBeH &t = 2udx
Brraucium rpanuiel naTerpupoBanus 11=25-6=19, t2=36-6=30

BBIMOJIHAM MOCTAHOBKY = [ 22t _ Lpibdt
Yods m T Me T

o L L _L, 1
Brruucinm, noyuusmmiics uarerpan ; inl3ol - inl 18] =i =

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe/

Kputepun onenkn:

Ouenka "OoTJMYHO'" CTaBUTCSA, €ciii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM
HE0O0XOMMOW TOC/Ie0BAaTEIbHOCTH JIeMCTBUI; B OTBETE€ MPaBWJIBHO M aKKypaTHO BBINOJIHEHBI BCe
3aMKCU U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCs, €CIIU BBINOJIHEHbl TPeOOBAHUS K OLEHKE "OTIUYHO", HO JJOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BBIIOJIHEHA HE IMOJHOCTHIO, HO 00BbEM
BBITIOJTHEHHON YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJ€
MpOBeIeHUs paObOTHI ObUTH TOMYIEHbI OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBINOJIHEHHON YacTH pabOoThl HE MO3BOJISET C/IEaTh NPAaBUIbHBIX BBIBOIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 39
«Bbruncienue niaomaaei ¢puryp u o0bemMoB Te»

Hean padorsi: HayunThcs BEIYUCIATH IUIOMIAAN GUTYP U 0OBEMBI TEJI, UCIOb3Ys ONpeae/ICHHbIE
MHTETpaJIbl
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Beinosinus padory, Bl Oynere:

YMETb:
- HAXOJUTh UHTETPAI

- BBIYUCJIATh B MPOCTEHIIMX CIIy4asx IUIOMIAJd U OOBEMBI C HCIOJIb30BAHHEM OIPEIEICHHOTO
MHTErpaa.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. Beraucauts miomazs Gpurypsl, orpaHUYeHHON TUHUSIMA

a) y=-x>+4,y=0

b) y=x* y=x°

c) y=e’, y=e", y=4
2.Beruuciauth 00beM Tejia

y=Xx?, y=1, eoxpyeocuQOY

IMopsiiok BBINOJTHEHHS PA0OTHI:

1) moctpouth rpapuky GyHKIH

2)  HaiiTu 00JacTh, OTPaHHUYCHHYIO STUMH IpapuKaMu

3)  COCTaBHT OIpECIICHHBIA HHTErPaL, JIIsl HAX0XKICHHS IO 1 HalAeHHOW 001acTH

Xoa paGoTsI:
[Tpumep 1: Haiitn mutomanp obmactu D, orpaHn4eHHOM KPUBBIMU Y = X2+ X + 11, y=2X-9, npu

YCJIOBHH,
x<=1
_ 2
r=x" +x-11,
D iy=2x-9

x 21

[Ipn pemieHunu Takux 3azad cieayeT 00s3aTelbHO H300pa3uTh HUCCIEAYEMBbI TreoMeTpUYeCKUi
00beKT. [l onpeseneHns HUXKHETO Mpe/iesia MHTErPUPOBaHUS Ha/l0 HAWTH TOUKY MEepPEeCeUEeHUs] KPUBBIX;
YpaBHEHUE X?+x+11=2 X -9 umeer 1Ba KOpHs: X = -1 u X = 2. [logxoasmuii Kopess - X = -1. O6mnacts
OrpaHUYEHa CBEpXY Mapabosoi, CHU3Y - IPSIMOii, cripaBa - MpsiMOi X = 1, KpalfHss JeBas Touka - X = -1,
MI03TOMY
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! !
1 3ot 1.1 L1 10

S(D)= I[(2x-9)-(x2 +y —11)]1: = ((2-xd exd : zx-"?ﬁ? =|2-_+|-|-2+242]=2
3 -1 -1
Ecnu obnacte uMeet 601ee CIOXKHYIO CTPYKTYPY, €€ cleayeT pa3ouTh Ha MPOCTHIC YaCTH .

[Tpumep 2

Bbraucints 00beM Tema, MOoMyYeHHOTO BpalieHueM (pUrypsl, OrpaHUYeHHON JTMHUAMUA

— " —
y=ix—x 1;.;_[] BOKpPYT OCU O

Pemenne: Kak u B 3a7jaue Ha HAXOXKICHUE TUIONIA/IM, PellieHHe HAYMHAETCS ¢ YepTeka MJIOCKOI

¢urypel. To ectb, Ha INUIOCKOCTH ACY geobxommmo HOCTPOUTh (DUTYPY, OTPAHUUYCHHYIO JUHHUSIMHU

y=2x—x°

X

Hckomas mnockast Q)Hrypa 3alITPpUXOBaHa CUHUM LBCTOM, UMCHHO OHAa W BpAlIaCTCd BOKPYI' OCHU

& B pesynbrare BpaICHHs IIOIyYaeTCs TAKas HEMHOTO SHLCBHHAS JICTAIOLIAs TApEJKa, KOTOpas

CUMMCETpHUYHA OTHOCUTCIIBHO OCH A .
O0beM Te1a BpalieHUs MOKHO BBIYHMCJINTD 10 opmyJie:

&
v =r| rA(xdx
2
Berancnum 00BeM Tena BpaIllCHUS, UCTIOJB3YS TTAHHYIO dbopmyiy:

A 2 2
V= a] fA(xdx = x| (21— 2y dr=a] (4" — 42" + x*)dx =
I3 i} i}

3 5
= . 4i—x4+x_ |§=ﬂ' E—lﬁ-}%—ﬂ :16_??-
3 5 3 5 15
= 6z 2% =335 28°

OTtBeT:
dopma npeacTaBJieHNus Pe3yJbTAaTa: BHIIIOJIHEHHOE 33/1aHNe

Kpurtepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, €ciii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

Ouenka "xopomo' CTaBUTCS, €CITU BBINOJIHEHBl TPeOOBAHUS K OIL[EHKE "OTIMYHO", HO JOMYIIEHBI
2-3 Heyovera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBITTOJIHEHHON YacTH pabOoThI HE MO3BOJISAET ClIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 40
«Du3nyecKue NPUIOKEHUS] HHTErPAJIOB)»
Lesas padoThi: HaydnThCsi IPUMEHSATH HHTETPANIBI K PEIICHHUIO (PU3MYECKHX 33124

Beinosinus patdory, Bel Oyaere:

yMeThb:

- HAXOAUTb UHTCIpal

~ BBIYUCJIATD B IPOCTEHIINX CIIyYasX IyThb, IPONMACHHBIN TEJIOM 3a IPOMEXKYTOK BPEMEHH.

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IIIyaJIBHI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HGKHHﬁ.

3aganue:

1) Haiitu myTh, mpoiiieHHbIH TeToM 3a 4 CeKyH/IbI OT Hayala ABM)KEHHUS, €CJIU CKOPOCTh Tena v(t) =
10t + 2 (m/c).

2) Ilycte marepualibHas TOYKa MepeMEIIaeTcs MO MPsIMON C MEePEeMEHHON CKOPOCTBIO V=V(t).
Haiinem nyTh S, mpoiIeHHBIN €10 32 TPOMEKYTOK BPEMEHH OT t1 /10 to.

3) Teno OpoiieHO BEPTUKAIBHO BBEPX CO CKOPOCTHIO, KOTOpash M3MEHSETCS MO 3aKOHY
v =29.4 —9.8t M/c. HaiiTit HanOOIBIITYIO BBICOTY IMOABEMA.

IMopsaa0K BHINOTHEHHS] PA0OTHI:
) ta
1) 3anucathb Gopmyity, MCTIONB3Ys ONPEIECHHbIN uHTErpan § = [, * vltl dt

2) BbruuciuTh onpeeneHHblii HHTerpain

Xoa pa0doThI:

— (gs2 y . . . .
1. Cxopocth nBuKeHus Toukn ¥ = (9% 8t} m/c. HaifTi 1yTh, TIPOIICHHBINH TOUKOH 3a 4-10

CEKYH]TY.

Pemenue:  COMIacCHO  YCJIOBHIO, flo)y=9t*- 8t ty =3,52 =4 (CnenoparensHo,
s = [;(9t? — 8t)dt = [3¢3 — 4¢2]4 = 83 (w).

2. JIBa Tea Ha4aId JBMIaThCs OJHOBPEMEHHO M3 OJHOM TOUKHM B OJJHOM HAIPABJIECHUH IO IPSAMOM.

[TepBoe Teno ABMXKETCS CO CKOPOCThIO ¥ = (6t* + 2t) M/C, BTOpoe — €O cKopocThio v = (4t+5) m/c. Ha
KaKOM PacCTOSIHHH APYT OT Ipyra OHU OKaXyTcs uepe3 5 ¢?

Pemenne: o4eBUIHO, YTO MCKOMAs BEIMYMHA €CTh PA3HOCTh PACCTOSHUM, MPOUCHHBIX MEPBBIM U
BTOPBIM TEJIOM 32 5 C:

¢ 5 7 f
5= (612 + 26)dt = (262 + 5 = 275 (), 5, = (4t + )t = [24% 4 565 = 75 (),
Sy =8, =275="75=200 (v).
3. Teno OpoIIeHO ¢ TOBEPXHOCTH 3€MJIM BEPTUKAIBHO BBEPX CO CKOpocThio U = (39,2—9,8") m/c.
Haiiti HanOobITyt0 BEICOTY MOhEMA TEJA.
Pemenue: Teno mOCTUTHET HAaUOOJBIIIEH BBHICOTHI TTOIbEMA B TAKOH MOMEHT BpeMeHHU t, korga v = 0,
T.e. 39,2—9,8t = 0, otkyna t= 4 c. [To popmyne (1) Ha xonum h=78.4

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE
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Kpurtepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCS, eciii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIOJCHUEM
HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Onenka '"xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBI TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOITYIIEHbI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPAaBUIBHBIE PE3YNIbTAaThl U BBIBOJBI; B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BBHIBOJIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IIpakTnueckas padora Ne 41

«BekTopsbl. /leiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TOUKaAMM»

]_le.ﬂb paﬁDTbI: Hay‘lI/ITBCH MNPUMCHATDb TCOPCTUYCCKUEC 3HAHUA ITPH PCIHICHHH 3a/1aY.

Boinosinus padorty, Bel Oynere:

yMeTb!

pacrio3HaBaTh Ha YepTEXax U MOJIENIAX POCTPAHCTBEHHbIE (DOPMBI;
COOTHOCHUTD TPECXMCEPHBLIC OOBEKTEHI C UX OIMNCaHUsIMMU, 1/1306pa>1<eH1/1$[M1/1;
IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS B XO/€ PELIeHUs 3a/iau.

MaTtepuajbHOe o0ecneyeHue:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananmne:

Pemnre 3amaym:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIM4YecTBO OYKB B (paMUIIHH
pP- Mecs1 poxKACHUS

—>

1. Jlauel aBe Touku: A{mu —m:0) m Blp: —m: Z).Paznoxwure BEKTOp AB 10O BEKTOpaMm 0a3zuca u
HAWJIUTE €ro JJIUHY.

- -> - - N N N
2. Jlanbl Bektoppl a=pPi—j+MK u b=ni+pk Haiiqute KoopauHATBl BeKTOpa
- - -
c=ma-nb

- - o -
3. Beluncnure  ckanspHoe npousBeneHue  Bektopos(a—2Db)-a, ecom a:{— m; n; p} u

b={0;—p;n}.

4. Tlpy KaKoM 3Ha4YEHUH «c» BEKTOPHI & = {m;—n; X} ub= {— 2m; 2n; p} OyIyT KOJUIMHEAPHBIMU?

Iopsaok BbINOJHEHUS PA0OTHI:

1. BHUMaTEIbHO O3HAKOMBTECH C YCIOBHEM 3a/IaHMUSI.

2. Ilonb3ysCh KOHCIEKTAaMHU JIEKIUW, MOAOEepUTEe HYKHYIO (OPMYIy HUIU COOTBETCTBYIOIIEE
YCJIOBUE JJISl PEUICHUS 3a]aUH.

80



Xox padoThI:
3amgaga Ne 1. Jlanbl Toukm A{—3: 1: —1) m B {2: —4: 17,

—

Paznoxure BekTop AB 10 BEKTOpam Oa3uca M HaluTe ero JUTUHY.
Pewenue.

1) ﬁ ={2-(-3);4-11-(-1}= {5;—5;2} - KOOPJAMHATHI BEKTOPA.
2) Paznoxum AB 10 BeKTOpaM Oa3zuca:

AB =5i-5j+2K.

3) Jiuny ‘AB\ Haiinem 1o gpopmyie:

=X ty2 izl
= /5% +(-5)2+22 =/54=19.6 =36 .
3amaua Ne 2.
Jlambt Bextopbt A= i—3 j+ K 11 b = 2i+ k .HailTe Koop/MHATH BeKTOpA & = a—2 b Pemmenne
={-31}.
b={-201}; 2b={40;2}.
C=a-2b={:-31}~ {-402}= - (4):-3- 01— 2}={5-3-1}.
Sanata Ne 3

> o5 o

Brruucnute ckansproe npoussenenue (2a+b)-a, ecom a {1;0;3} ub= {2;—1;1}.
Pemenue

1) Haiiném koopauHaThl 2 Z :
2a=1{2,0,6}

2). Haiiném koopauHatsl 2 Z+ B :
2a+b={206}+{2-11}={4-17}.
3). Haiiném ckansipHoe mpou3BeeHUE:
(2a+b)-a=4-1+0-(-1)+3-7=25.
OtBerT: 25

3amaua Ne 4.

N

.
4. Tlpy KakOM 3HAYEHUH #x+ BEKTOPBI A = {4;—6; X} ub= {—

N =
Nlw

;3} OyIyT KOJUTHHEAPHBIMU?

YcaoBue KOJUIMHCApPHOCTU BEKTOPOB:

a ¥ b KomnuMHeapHBI, ecmu — = —— =

'
XZ y2 Z2
[Tonyuum:
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4 -6 X
1 3 3
2 4
—8:5; X=-24.
3
OrtBeT: X=-24.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "OTJMYHO'" CTaBHUTCS, €CIM pa0doOTa BBIIOJHEHA B IMOJHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCHU U BBIUMCIICHUS.

Ouenka "'xopomo' CTaBUTCS, €CIU BBIIOJTHEHBI TPeOOBaHUS K OLEHKE "OTIUYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MPABWIBHBIE PE3yJIbTaThl M BBIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.1. KoopauHaThl M BEKTOPBI
IIpakTHyeckas padora Ne 42

«/lekapToBa cuCTeMa KOOPAMHAT HA IJIOCKOCTH. Y PABHEHHS NMPSAMOM, OKPY:KHOCTH. Pemienne
3aa4 HA PacmoJjioKeHue NPAMBbIX HA IUVI0CKOCTID)

Heanb padorbl: HayuyuThcs NpUMEHATh TEOPETUUECKNE 3HAHUS IIPU PEILICHUH 3ajau.

Boinoainus padorty, Bel Oynere:

YMeTh:

- pacrio3HaBaTh Ha YepTekKax U MOJEISIX MPOCTPAHCTBEHHBIC (DOPMBI;

- COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C X OMHCAHUIMHU, U300pAKECHUSIMH,
- MPOBOAMTH J0Ka3aTEIbHBIE PACCYKIICHUSI B XOJIE PEIICHUS 3a/1a4;

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAIIbI, KOHCIIEKTHI JICKIUH.

3aganme:

M- KOJINYECTBO OYKB B UMEHH

N- KOJIM4YeCcTBO OYKB B (paMUITHH

pP- Mecs1 poxXACHUS

1. Haiitu TOUKy mepecedeHus MpsMbIX: mx —py+n=0 u x—v—p=10.

2. HaiimuTe OCTpBIN YroJl MeXTy IPSIMBIMH:

me+ny —p=0nnr—py—nm =10,

3. CocraBbTe ypaBHEHHWE MPSIMOMU, MAPAJUICTBLHOW MpsAMO pPX+ Y —mM =0 u mpoxojsieid yepes
TOYKY A[—n: 1].

4. U3 Touku A(m; —1) Ha mpsimyro nX+ py+1=0 omnymen neprnenaukynsp. CocraBbTe €ro
YpaBHEHUE.
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Iopsinok BbINOJIHEHUSI PAa0OTHI:

1. BHuMaTenpHO 03HAKOMBLTECH C YCJIOBUCM 3aJlaHU.

2. Tlonap3ysick KOHCHEKTaMH JIEKIMK, MOAOCpUTE HYXKHYIO (GOPMYITy WIH COOTBETCTBYIOIIEE
YCIIOBUE [UIsl pELICHUs 3a/1a4U

Xopn padoThr:

3amaua Ne 1

Haiitu Touky nepeceyeHus NpsMbIX :
2Xx+3y—-12=0u x—-y-1=0.
Pemmm cucremy:

{2x+3y—12=0, {2(1+ y) +3y -12=0,

X—y—-1=0; X=1+Yy;
2+2y+3y-12=0, 5y =10, y=2,
Xx=1+Yy; x=1+Yy; X=3.

OtBer: Touka M (3:2].

3agaua Ne 2
OrnpenenuTts yroia Mexay IpsiMbIMH, 3aJJaHHBIMH YPaBHEHUSIMU:
2X—-3y+6=0wu x+5y—-2=0.

Pemenue
Haiinem yrnoBbie K03 GUIIUEHTHI ITHX TPSIMbIX:
2X -3y +6=0; X+5y—-2=0
-3y =-2X—6, S5y =—-Xx+2,
y—gx+6 y——1x+g
3 5 5
2 1
kl = 5 . k2 = _g .
[ToncraBum HaliICHHbIE 3HAYCHUSA k, 51 Kk, B dbopmyny:
1 2 13
k, —k 573 15
tgo=—2 1 tgp=—2 3 __16_ 4
S ik, 97 1, 2 13
1+(-2)-— =
5 3 15

tgp=-1 ¢=135"
[Tonmy4yeHHbI yronm Mexay OpsMbIMH - Tynod. CMeXHbI ¢ HUM, OyOeT OCTphlid, TO €cTh

¢, =180° —135° = 45°.

3amaga Ne 3

1. CocTaBpTe ypaBHEHME NPSIMOU, MapauieNbHOW npsaMond S5X + 3y —7 =0 u nmpoxopsmen depes
Touky A(-2;6).

Pewenne

CocraBum YpaBHEHUE my4yKa MPSIMBIX, MIPOXOIALINX yepes TOUKY
A(-2;6).

y—-6=Kk(x+2)

HaxonuMm yrinoBoit ko3¢ GUIIMeHT J7aHHONW IPSIMOiA:

3y=-5x+7,
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5 7. 5
y=—§x+—, k,=——.

5 . . .
Tak xax mpsiMble apatienabHsl, TO K, = — 3 YII0BOM KOO(PGUIIUEHT UCKOMOM MPSMOIA.

. 5
HOI[CTaBI/IM HaAuACHHOC 3HAYCHUEC k2 = —— B YPaBHCHHUC ITy4Ka IIPAMBIX:

y—6=k(x+2);
rocJie npeoopa3oBaHus MOJIYUUM:
5x+3y —-8=0.

3amaua Ne 4
U3 touku A(-3;5) Ha psimyto X — 2y + 3 =0 onyiieH neprneHaukyisp. Hamucars ero ypaBHeH#He.
Pewenne

CocraBum ypaBHEHUE Iy4Ka IIPSIMBIX, MIPOXOASAIINX yepes TOYKY
Al=35),

y —5=k(x+3).
Haiinem yrioBoii koadduiuent k, npsmoit X —2y +3=0;
—-2y=—Xx-3;

y—1x+§'
21

k, =

2
1
2

1

VuuTEIBasg YCIOBHE TNEPIEHIUKYISAPHOCTH MpPSAMBIX: K =—k—, HalJeM ypaBHEHHE HMCKOMOM
2
IpsAMON

k, =-2.
y—-5=-2(x+3);
y+2x+1=0.
Otset: y+2x+1=0.

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "OoTJMYHO'" CTaBUTCS, €ciii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HEe0OXOIMMOM TOCTIEIOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "xopomo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTINYHO", HO JJOMYIIEHBI
2-3 Heyovera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.
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Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTnueckas padora Ne 43
«Pemenne 3a1a4 Ha NapaJIeJILHOCTD MPSIMOI U INIOCKOCTID)

Henab padorbl: HayunThes pewmaTs 3ajaun Ha HapajuieIbHOCTh IPSIMON M IUIOCKOCTH, UCIOJIB3YS
IIPU3HAK NapAJUIEIbHOCTU IPSIMON U INIOCKOCTH.

BbinosinuB padory, Bel Oyjaere:

yMeThb:

- pacro3HaBaTh Ha YepTekaxX M MOJCISIX IMPOCTPAHCTBEHHBIC (POPMBI, COOTHOCHUTH TPEXMEpPHBIC
OOBEKTHI C UX OMHUCAHMSIMHE, U300pAKESHUSIMU;

- OIKUCHIBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKCHHH;

- aHAJIM3UPOBATH B MIPOCTEHINNX CITydasX B3aUMHOE PaCIOIOKEHUE OOBEKTOB B IPOCTPAHCTBE;

- CTPOUTH MIPOCTEHINNE CeUEHUS KyOa, TPU3MBbI, TUPAMHU/IBI;

- HCITOJIB30BATh MIPH PEIICHUN CTEPEOMETPUICCKHX 3a/1a4 IJITAHUMETPUIECKHE (PAKThl U METOJIBL;

- POBOIUTH JIOKA3aTEIHHBIC PACCYKICHUS B XOJC PCIICHUS 3a/1ad.

MarepuanbHoe obecnieuenue: VHauBuIyaibHbIC 3aaHUs, CIIPABOYHBIE MATEPHAIbl, KOHCIICKTHI
JICKIINN.

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- mecsn poXIaACHUS

3anagaNel

Touka K ne nexur B minockoctu kBagpata ABCD. Touku M u P - cepenunst orpe3zkoB KB u KC.
1). Kak pacnonosxensl npsimeie AD u MP?

2). Beruncaure quny orpeska MP, eciiu cTopoHa KBajipaTta paBHa 7 CM.

3anaya Ne2

OcnoBanne AD tpanenuu ABCD naxoautcs Ha ruiockoctu P, a ocHoBanue BC oTcTouT oT Hee Ha

o < DA f+n
p cm. Haiigure pacCTOAHUEC OT TOYKH MEPCCCUCHUA UArOHaJICU 0 IJIOCKOCTHU P, €CJIIn . =

3amaua Ne3
[Tnockocte P nepecekaer ctoponsl AB nu AC TtpeyronpHuka B Toukax Bi m C; COOTBETCTBEHHO.
B1C; napannensna BC u paBHa ¢ cm, a AC;: G, C = #=:n. Haiitu BC.

IMopsiiok BbINOJIHEHHS] PA0OTHI:

1. BHuMaTenpHO MPOYMTANTE YCIOBHE 3aaUH.

2. 3anummTe, YTO B 3a/1a4€ JAHO, CAEIANTE PUCYHOK.

3. [Ipoananu3upyiite yclOBUE 3a/1auH, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcnomuuTe, kakue
TeopeMbI U (HOPMYIIBI TOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a1a4y. 3anuIlInuTe OTBET.

[Ipu pemeHun 3amay Ha 3Ty TEMY HCHOJIB3YETCS ONPEACIICHUE MMAPAUIEIBHBIX IPIMONM H
TJTOCKOCTH, MPHU3HAK MapajuIeIbHOCTH MPSMOW U INTIOCKOCTH, a TAK)KE BaIlly 3HAHUS U3 TJIAHUMETPHH.

Xox pa0doThI:
3anaga Nel
Touku A, B,CuD ne nexar B onnoit minockoctu. K u M — cepeaunst orpeskoB BD u CD.
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1) Wmerot nu oOmmme Touky npsimasi KM u 11ockocTh, B KOTOpoii Jexar Touku A,B u C?
2) Beruncnure nepumerp tpeyroabauka AKM, eciii pacCTosHHE MEXKITY KOKIOH Mapoil JaHHBIX
TOYEK PaBHO § CM.
Jano: =, Aew, Bew CEwx,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

= / M 1) nepecekarorcss u KM u
2) Haiitu Papy
%W c
oo A
Pemenue:

1) Touka K sBisiercst cepenunoit orpe3ska BD, Touka M- cepennna otpe3ka CD. 3HauuT oTpe3ok
KM - cpennss nunus tpeyronbauka BCD.

o o 1
IIo CBOMCTBY CpE€IHEUW JIMHUM TpPEyrojibHuUKa EM||BC, KM =EBC . CnenoBareibHO, OTpPE30K KM
napajuieJieH NpsMou, Jexameld B miaockocTd. [lo mpu3Haky napajieabHOCTH MPSAMOM M IUIOCKOCTH,

oTpe30k KM U 10CKOCTh apajliesibHbI, T.€. HE MEPECEKAOTCS.
2)Puyae = AK + AM + KM

KM =>BC KM =4an
Pacemorpum tpeyronmbaukun ACD u ABD: AC=AD=AB=CD=BD, Tt1.e. ACD u ABD- paBHbic

PAaBHOCTOPOHHUE TPEYrojabHUKH, a oTpe3ku AM u AK- mMeamaHbel U BBICOTBI 3THX TPEYrOJbHHUKOB.
Haitnem 3tu otpe3ku:

AK = AM = JACT —MCT

MC =42 cMm.

AK = AM =+/82 — 47 = 64— 16 =48 = 4¢3 c™m
Pise =4 +43 + 43 =44 53

3amaya Ne 2
OcnoBanue AD tpanenuun ABCD naxoautcs Ha miiockoctu P, a ocHoBanue BC oTcTouT 0T Hee Ha

o o oA T
5 cm. Hailinure paccTossHEE OT TOYKH MEepeceueHus quaronaneit 1o miockoctu P, ecnu b
C B

HaHno:
\ ABCD - tparnerius,

A_-'vv’“‘ ! I“’\» = E — E =
| | ~— 2 =1 BB;=5Scm, BE1- P

Haiitu: paccrosiuie ot M 1o mmockoctu P

Pemenue

1) U3 toukm M mpoBenem K miockoctd P mepnengukymsip OM. CnemoBarensHo, OM-
paccrosgaue oT M 10 miockoctu P.

2) Paccmotpum 4404 y ACEM

<BMC = 2DM{ Kak BEpTUKaJIbHbIE

£CBM = £ADM Kak HakpecTJIexalue npu napaienbHbix npsmsix BC u AD u cexymieit BD.
3HauuT, AADM 1 ACEM 1OTOOHBI 1 % - _ A

T BM oM
DA _ 7 _. DA DM _AM 7

cF 3 €0 EM LM 3
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™ I pM="gDEM=18D
B k| i ik

3) Paccmotpum AEE, D u AMOGD
£0 — ofimu#, 2 BB, D = 2M0D = 90% = ABB, D ~ AMOD

BE _ BX
Mo MD
FF, _ ED _ 1D
MC  L7ED 7
7
MO =—ED
10

MO =—.5=35em.
ic

OtBerT: 3,5 cm.
dopma npeacTaBieHusi pe3yJabTaTa: BBITIOJHECHHOE 3a/IaHHE.

Kpurepun oneHku:

Ounenka "OTJMYHO'" CTaBHUTCS, €ClM pa0doOTa BBIOJHEHA B IMOJHOM 00BEME C COOIIOIECHUEM
HE0OXOIMMOM TOCIEN0BAaTEIBLHOCTH JECHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aUCH U BBIYUCIICHUSI.

Ouenka "xopouio' cTaBUTCS, €CIIU BBIIOJHEHBl TPeOOBaHUS K OLIEHKE "OTIWYHO", HO JOIMYIIEHbI
2-3 HemoueTa.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpoBeACHUS PAOOTHI OBUTH TOTYIIEHBI OITUOKH.

OueHka ""Hey10BJIEeTBOPUTEIBbHO'" CTaBUTCS, €CIIM pabOTa BBHIMIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBHITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckasi padora Ne 44
«Pemenue 3a1a4 Ha NePNEHAUKYIAPHOCTH NPSIMOI U MJIOCKOCTH

Henp padorei: HayunTbest MCIONb30BaTh NPU3HAK MEPHEHAMKYISPHOCTH NPSAMOM U IUIOCKOCTH,
TEOpPEMY O TPEX NEPHEHANKYIIAPAX IMPH PELICHUH 3a1ad.

Boinosinus padorty, Bl Oynere:

yMeTh:

pacro3HaBaTh Ha 4YEpTEk)axX WU MOJIEISAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH TPEXMEPHBIE
OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMH;

OMHCHIBATh B3aUMHOE PACTIOJIOKEHHE MPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOIOKEHHH;

AQHATM3UPOBATH B MIPOCTEUIIINX CIIyJasX B3aUMHOE PACIOJIOKEHHE OOBEKTOB B MPOCTPAHCTBE;

CTPOUTH MPOCTEUIIINE CeUSHHsI Ky0a, MPU3MBI, TUPAMUJIbI;

HCIIOIB30BAaTh NP PEIICHUH CTEPEOMETPUUECKHX 3a/1a4 TUIaHUMETpUIecKue (aKkThl U METO/IBI;

MIPOBOJIUTH JIOKA3aTEIIbHBIE PACCYXKIACHUS B X0JI€ PEIICHUS 3a/1a4.

MarepunanbHoe obecneyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:
M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIINU
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P- MecCs1 pOXKACHUS

3amaualNel

Jan pom6 ABCD. U3 Touku mepecedeHusi ero amaroHaiei mposeneH orpe3ok OF, Tak, uto
AF =€CF,  BF=DF.  [Jlokaxute, uyto OF mneprneHIukyaspeH IUIOCKOCTH pomba, orpe3ok AC
nepHneHuKyIsipeH miockoctu BDF.

3anaya Ne2

Han paBHoOenpennsbiii TpeyronbHuk ABC. AC = EC= n cm, AB = m+ 5 cm. U3 Bepmmnsl yria C
MPOBEJICH K MJIOCKOCTH neprneHaukyisip CD, paBublii ¢ cM. Haitgute paccrosinie ot Touku D 10 cTOpOHBI
AB.

3amaua Ne3

Touku Au B nexxar B miockoctu o, M—  Takas  Toyka B NPOCTpaHCTBE,  JJIA
KOTOpOH AM = m , BM = v 1 OPTOTOHAJbHAS MPOEKIMS Ha TIOCKOCTh ¢ 0Tpe3ka BM B Tpu paza Gombiie
OpPTOTOHAJILHOM NPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosHue ot Touku M 1o
IJIOCKOCTH « .

3anaga Ne 4

Bricota mpsimoyronpHoro TtpeyroinbHuka ABC, omynieHHas Ha THIOTEHY3y, paBHa P cm. U3
BepmuHbl C mpsiMOTO  yriia  BOCCTaBiIeH K  Iutockoctd  TpeyronbHuka ABC mepnenaukymsip CM,
npuueM M = m+n cMm. Haligute paccrosinue ot Touku M 1o runorenyssl AB.

Ilopsinok BbIOHEHHS padOThHI:

1. BHUMaTenbHO IPOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAENaiTe pPUCYHOK.

3. [Ipoananu3upyiite ycroBUe 3a/ayu, paccyXkaas OT TOro, YTO HY>KHO HalTu. BcoMHuTe, kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemre 3aaa4y. 3anuiinTe OTBET.

[Ipu pemieHuu 3agady Ha 3Ty TEMY HUCHOJb3YETCsl ONpPEIEIICHHE NEPIEHAUKYISPHBIX MPSAMOU U
IJIOCKOCTH, MMPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON U MIJIOCKOCTH, TEOPEMBI O TpeX MEePHeHAUKYISIpax, a
TaKKe Balllk 3HAHUS U3 INIAHUMETPUHU

Xonx padoTsI:

3angaua 1

W3 touku mepecedeHus auaroHainen napamuienorpaMmma ABCD nposenen orpe3sok OM Tak, 4to
Ma = MCMB =MD, Jlokaxkure, 4To 0Tpe30k OM neprneHuKyIsspes MIOCKOCTH NapajuiesiorpaMmma.

Jlano:
M ABCD - mapammenorp asm
ACNED =0
D c MA=MC ME =MD
0 Jlokazarp: GM-L{AECD)
A E
JlokazaTenbCcTBO

1) Paccmorpum tpeyronmpHukn AOM u COM. OM - oOmas cropona, Ma=MC mo
YCIIOBHIO, 40 = (T 110 CBOMCTBY JAMAaroHajlei mapajuiesiorpaMMa. 3HaYUT, TPEYTOJIbHUKHN PaBHBI 110 TPEM
CTOpOHAaM, T.e. AAOM = ACOM. CnenoBarenbHO, LAOM = £COM,

T. K. 9TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 11O 90°, T.e. OM L AL,

2) Paccmotpum tpeyronbHukn BOM m DOM. OM - oOmas cropona, ME =MD 1o ycinoBHIo,
BO = 0D o cBOMCTBY AMaroHajeil napauieaorpaMma. 3Ha4uT, TPEYrOJIbHUKN PAaBHBI 110 TPEM CTOPOHAM,
T.e. ABOM = AROM. CnegoBarenbHo, £ECOM = » DOM,
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T. K. 3TH yIJIbl CMEKHBIE M pPABHBIE, TO OHH PABHBI MO 90°, T.e. OM LBD.
3) Ol 1L AC,
oML ED

} = (M L (ABCD ) oo mps a8 ary Oep e HARKFAPHOCTH OPAM 0 H II10CHOCTH,

3agaya 2

Croponsl Tpeyronbauka 10 cm, 17 cm u 21 cm. M3 BepminHbl O0JBIIETO YIia 3TOr0 TPEYroJbHUKA
IIPOBEJEH MEPNEHAMUKYISAP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Halinure paccTosHHME OT €ro KOHILIOB 10
O0JIbIIeH CTOPOHBI.

Jano:
, AABC,AE = 10 o, BEC = 170, AC = 21l

EDL{ABI), BD = 15em
= c - Haiitu paccrosiaue or Bu D o AC

Pemenne
1) JlonosHuTenpHOE NOCTPOEHUE: mpoBeaeM EM L AC,

3nauut, BM- paccrosaue ot B 1o AC.
DM — marmonHas

BM — mpoerpia marotonsed = DM L AC = DM — paceroaune oT D go AC,
EIM L AL,

2) [ns toro, utoObl HaiTU BhIcOTY BM TpeyronsHuka ABC, BbUMCINM CHadajga €ro IUIOHIAllb,
ucrons3ys Gopmyiny [epona 5, =4p p—o) (p—8) - (p—c), p= 20

z
L0+17+21
== = 24 oM

Sape =+ 24 (24 —10) (24 —17) - (24 — 21) =24 14 7 - 3 = Bdep?
3) 3anumiem Gopmyiy ISl BBIYUCICHUS IUIOMANA 5, = % fuft

[Tpumenum 3Ty GOpMYITy K HallIEeMy TPEYTOIbHUKY: 5qapc = %P‘C - BM,

v . _ 25g8c
Beipasum u3 atoit popmynst BM: - BM ===

BM =12 =5 au
21
4) Paccmotpum TpeyrosibHUK BDM- npsMoyronbHbIi, T.K. BD L (ABL]),
ITo Teopeme Iudaropa naitnem DM:
DM =BDE +BM?
DM* =153% +8° = 289
DM =+/289 = 17
OTBeT: pacCTOSHMS OT KOHIIOB NIEPIIEHAUKYJIIsIpa 10 cTopoHbl AC paBHbI 8 cM 1 17 cwm.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "OoTJMYHO'" CTaBUTCSA, eciii paboTa BHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aMUCH ¥ BBIYMCIICHUSI.

Ouenka "xopomo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTINYHO", HO JJOMYIIEHbI
2-3 Heyovera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTU pabOTHI HE MO3BOJSET CAENaTh MPABIILHBIX BHIBOJIOB.
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Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTnyeckas padora Ne 45
«Pemenune 3a1a4 Ha NpUMeHeHHe TeopeM 0 TPEX NepneHIUKYJIsAPax»

Henp padorei: Hayuntbest MCmosib30BaTh NPU3HAK MEPHIEHAMKYISIPHOCTH MPSMON U IUIOCKOCTH,
TEOpEMY O TpexX NMEPIEHAUKYIISIPax IPU PELICHUM 3aa4.

BbinosinuB padory, Bel Oyjaere:

yMeThb:

pacro3HaBaTh Ha 4YepTeXaxX M MOJCNSIX IMPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI ¢ UX OMUCAHHUSIMH, U300paKECHUSIMU;

OIHMCHIBATh B3aUMHOE PACIIOJIOKECHHE MPSIMBIX M IUIOCKOCTEH B HPOCTPAHCTBE, apryMEHTHPOBATh
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKCHHH;

aHAJIM3UPOBATH B MPOCTEHUIITNX CIIyYasX B3aMMHOE PACIIOJIOKEHHE 00BEKTOB B IPOCTPAHCTRBE;

CTPOUTH MPOCTEUIITNE CEUCHHSI Ky0a, IPU3MBI, ITHPAMHUJIBI;

HCII0JIb30BATh IIPH PEIICHUU CTEPEOMETPUYECKHX 3a/1a4 IITAHMMETPUIECKHE (DAKThI U METOJIBI;

MIPOBOINTH JTIOKA3aTEIbHBIC PACCYKICHHS B XOJI€ PCIICHUS 3a]1ad.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYeCcTBO OYKB B (paMIIIUU
p- mecsn poXIaACHUS

3amaualNel

Han pom6 ABCD. U3 Touku nepeceueHust ero auaroHaneil mposeneH orpe3ok OF, Tak, 4to
AF =€CF, BF=DF. Jlokaxute, uro OF nepneHaukyaspeH IUIOCKOCTH pomba, oTpe3ok AC
neprneHauKynsapeH miockoctu BDF.

3agaua Ne2

Han paBHOOeapeHHbIi TpeyroabHUK ABC. AC = BC= n cm, AB = m+ 5 cm. W3 Bepmmnab yria C
MIPOBEJIEH K IUIocKOCTH nepneHaukyisip CD, paBubiii ¢ cM. Haliaure paccrosiHue ot Touku D 10 cTOpOHBI
AB.

3anmaga Ne3

Toukun Au B nexxar B mockoctH a , M — Takag TOYKa B  MPOCTPAHCTBE, A
KOTOpOIl AM = m , EM = n 1 OpTOrOHAJIbHAs MPOEKIUS Ha IIOCKOCTh o 0Tpe3ka BM B Tpu pa3za Gosblie
OpPTOTOHANILHOM MPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosHue ot Touku M 1o
IIJIOCKOCTH « .

3amaga Ne 4

Bricota npsimoyroneHoro tpeyronbHuka ABC, omymieHHas Ha TunoteHy3y, paBHa P cMm. U3
BepmuHbl C IpsiMOTO ~ yrila  BOCCTaBIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsip CM,
npuueM M = m+n cm. Haligute paccrosiHue ot Touku M 1o runorenysst AB.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1. BHuMaTenpHO MPOYHTANTE YCIOBHUE 3aaUH.

2. 3anummTe, YTO B 33/1a4€ JJAHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyiite yclOBUE 3a/1auH, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcnomuuTe, kakue
TeopeMbl U (HOPMYJITBI TIOHAIOOSATCS TIPH PEIICHUH 3a1auH.
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4. Pemnte 3aauy. 3anyIINTE OTBET.

IIpu pemeHnn 3azad4 Ha 3Ty TE€MY HCIOJIB3YETCsl ONpPEAETICHUE NEPHEHAUKYISIPHBIX MPSIMON U
IJIOCKOCTH, MMPU3HAK NEPIEHANKYIISIPHOCTH IPSIMON U INIOCKOCTH, TEOPEMBI O TPEX MEPHEHIUKYIIAPAX, a
TaKXKe BalllM 3HaHUS U3 IJITAHUMETPUHU

Xoa paboThbI:

3anaga

Bricota mnpsmoyronsHOoro tpeyroiabHuka ABC, omyiieHHas Ha TUNOTeHY3y, paBHa 9.6. U3
BepmHbI C IpSIMOTO ~ yriia BOCCTaBlIeH K IUIOCKocTH  TpeyroibHuka ABC mepnenmaukymnsp CM,
npudem CM = 28. Haitgute paccrosiuue ot Touku M 10 runoreny3sr AB.

Pemenue

[IpumenuTe TeopemMy 0 TpexX MEePHEeHIUKYIIpaX.

ITycts CK - BbICOTA [AaHHOTO MpPSIMOYIOJBHOTO TpeyronbHuka. Torma MK - HakioHHas K
mockoctu TpeyronbHuka ABC, a CK - opToroHaibHas mpoeKnHs 3TOH HAKJIOHHOW Ha TUIOCKOCTh
tpeyronbHuka ABC. Tak kak CEL-AE, TO 10 TeopeMe O TpeX MepIeHIUuKYIsIpax MK ~ AB. 3HauuT, IIuHA
orpe3ka MK paBHa PACCTOSIHHIO oT Touku M 110 npsimoit AB. U3 MPSMOYTOJIBHOTO
tpeyroasauka MCK 1o teopeme Iludaropa Haxoaum, 4ro

ME = VK +0M? = 967 +28° = 29.6,

OteT: paccrosinue ot Touku M g0 runotenyssl AB paBno 29.6.

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ouenka "OoTJMYHO'" CTaBUTCSA, €ciii paboOTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

Ouenka "xopouo' cTaBUTCS, €CIIU BHIIOTHEHBI TPEOOBaHUS K OIICHKE "OTIMYHO", HO IOMYIICHBI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT TMOJYYWUTh MPABHIBHBIC PE3YJIbTAaThl U BBIBOJGI, B XOJE
MPOBeICHUS pabOThHI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIBHBIX BBHIBOJIOB.

Tema 4.2. IIpsiMble  NJIOCKOCTH B MPOCTPAHCTBE
IIpakTnueckas padora Ne 46
«Pemenne 3a1a4 Ha Napa/LIeJbHOCTD MJIOCKOCTEI»

Henab padorel: HayunThbcs HMCMONB30BaTh MPU3HAK —IMAPALIEIBHOCTH IIOCKOCTEHM M CBOMCTBA
MapaJuIeIbHbIX IIJIOCKOCTEN MPH PELICHUH 3a1a4.

Beinosinus padory, Bl Oynere:

yMeTh:

pacmo3HaBaTh Ha YepTekaxX M MOJENAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH TPEXMEpPHBIE
00BEKTHI C UX OMMCAHUSIMH, H300pAKEHUSIMU;

OMUCHIBaTh B3aUMHOE PACIOJOKEHHE MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATH
CBOM CYXKJIEHHUS 00 3TOM PaCIOI0KECHHH;

aHAJIM3UPOBATH B MPOCTEUIITNX CTyYasiX B3aHMHOE PACIIONIOKEHHE 00BEKTOB B IIPOCTPAHCTBE;

CTPOUTH MPOCTEHINNE ceueHUs Ky0a, TPU3MBbI, ITUPAMHU/IBI;
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HCIOJIb30BATh MIPH PEIICHUU CTEPEOMETPUICCKHX 3aa4 IUIAHUMETPUIECKHE (PAKThI U METOIBL;
MIPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYXKACHUS B X0JI¢ PEIICHHS 3a/1a4.

MarepuajibHoe o0ecrnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPABOYHbIC MaTCpUaJibl, KOHCIICKTbI HGKHHﬁ.

3aganmue:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YeCTBO OYKB B (haMUITHH
p- MecsI pOKICHUS

3amaua Ne 1

Mexnay nByMsl napajuiedbHBIMHM IUIOCKOCTSIMHU 3aKJIFOYEH OTPE30K, JIMHOM m+n cMm. Halinure
MPOEKIIMHU 3TOTO OTPE3KA HA KAXKAYIO IIJIOCKOCTb, €CJIM PACCTOSIHUE MEXKTY INTIOCKOCTSIMU PABHO # CM.

3anaya Ne 2

[Inockoctu M u P mapamienshsl. M3 Touek A u B miockoctu M mpoBefieHbl K TJIOCKOCTH P
HakKJIOHHBIE AC = m+n cM U ED = m+n—3 cm. [lpoexkuus HakinonHoit AC Ha OHY M3 IUIOCKOCTEH
paBHa m cM. YeMy paBHa NpoeKkuHs HaKJIOHHOW BD?

3amaua Ne3

Mexny aByMs lapauieIbHeIMA TUTocKocTssMu P Q mpoBenensr otpesku AC u BD (Touku A u
B nexar B miockoctu P), AC =m +n+¢ am, ED = m+n am , pazHocTs npoekiuit AC u BD Ha onHy u3
IJIOCKOCTEH paBHa # 1M . HailauTe NIuHBI 3TUX IPOEKIUI U pacCTOSTHUE MEXAY MIIOCKOCTSIMHU.

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. BHuMareabHO MPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anuiuuTe, 4TO B 33/1a4€ JAHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyiTe yCclIOBUE 3a/lauu, pacCykaas OT TOTO, YTO HYKHO HailTu. Bcnomuute, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

IIpn pemeHun 3agad4 Ha 3Ty TEMY HCIOJIB3YETCS ONPEIEICHHUE IapaJlIENbHBIX IUIOCKOCTEH,
MIPU3HAK NapaJUIeTbHOCTH IUIOCKOCTEH, TEOPEMBI O MapalyIeNbHbIX JIOCKOCTSX, a TAK)Ke Ballld 3HAHUS U3
MIJITAHUMETPUHU

Xoa padoThI:
3amauga Ne 1
Mexnay AByMmsl NapauielbHBIMU IUIOCKOCTSMM 3aKJIO4eH OTpe3ok, JimuHou 10 m . Haiinure
MPOEKIIMU ITOTO OTPE3Ka Ha KAXAYIO INIOCKOCTh, €CJIM PACCTOSTHUE MEXKITY TIJIOCKOCTSIMU PAaBHO 8 M.
Hano:

t
1 / A /
AN Haiitu npoexuun AC

AN

Pemenue
1) Tak Kak TUIOCKOCTH TapaJielbHBI, TO PACCTOSHUE MEXIY HUMH - 3TO nepreHaukyasip AC.
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[Toctpoum npoeknuto orpeska AB Ha miiockocTs £. 910 oTpe3ok BC.
2) Paccmorpum TtpeyronbHuK ABC- mpsMOyTrobHBIN.
ITo Teopeme [Mudaropa 4B* = AC? + BC?

ACY = AR? —BC®
ACT =10%F —8f =100 — 64 = 36
AC=6 cm.

Tak Kak MI0CKOCTH MapajuiesibHbI, TO MPOCKIIMU OTPE3Ka HA ATU TNIOCKOCTU OYIyT paBHBI.

3anaya Ne 2

[Inockoctu M u P mapamiensnsl. M3 Touek A u B miockoct M mpoBefeHbl K TUIOCKOCTH P
HaksioHHble AC= 37cm u BD=125 cm. Tlpoekuus nakinonnoit AC Ha oJHy U3 IUTIOCKOCTEH paBHa 12 cM.

UeMy paBHa mnpoekiusa HaKJIoHHON BD?

Jano: M| P, AecM,EeM
al AC =37 a1, BD = 125 au
/A B / AE LP,BK LP,CE=12em
/ \ Haittu: KD

Pewenue

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.
ITo Teopeme [Mudaropa A2* = AE* + CE?

AF? = AC* — CE®  AF® =372 — 127 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronbHuk BKD- npsiMmoyroibHbIil.
ITo Teopeme I[Mucaropa E0? = K0*® + B&®

En? =BDp* —BEK* AE=BK xak paccTosiHus MeX]y napajjelIbHbIMH IJIOCKOCTSMHU.
KD? =1258% —358% =18A25 — 1225 = 14400

KD= 120 cm.

Ortgert: npoekuus BD pasna 120 cwm.

3amaga Ne3

Mexny aAByMms napauieabHbIMU 1IockocTaMu P 1 Q mpoBenenst otpesku AC u BD (Touku A u
B nexar B mimockoctu P), AC=13 cm, BD=15 cm, cymma npoekunii AC u BD Ha onHy U3 miockocTein
paBHa 14 cm . Haliiute JIMHBI 3TUX MPOEKUUNA U PACCTOSIHUE MEXY TUIOCKOCTSIMHU.

. / &

Hano: ¢l P,AeP,.EEF
AC =13 e, ED =15 m
AE L QEE L QCE+DE =14

Haiitu: CE, AE, DK
S—Ed5S o
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Pemenue
1) Paccmorpum tpeyronbHuk ACE- mpsMoyroibHBIN.
ITo Teopeme [Mudaropa AC* = AE® + CE?
AE? = AC? — CE?
ITycts CE = %, Torma DK=14-X.
AE? =169 — x°
2) Paccmotpum tpeyrosnbHuK BDK- npssMoyroapHBIii.
ITo reopeme I[Mucdaropa E0? = BX® + D&*
EX® = BED® — D&*
BR? =225 — (14 — )% = 225 — 196 + 28x —x® = 20 4 28y — x°
AE=BK, kak paccTosiHusS MEXy MapauieIbHBIMU IIOCKOCTIMU
3HauwT,
169 — x? =29 4+ 28x — ¢
28x = 140
X=5
CE=5 cm, DK=14-5=9 cm
AE =160 — 25 =/1# = 12 em

OTBeT: paccTOSIHUE MEXY TUIOCKOCTSIMH 12 M, MPOEKIIMN HAKJIOHHBIX 5 ¢M U 9 cM.
®opma npeacraBJieHUs pe3yJbTaTa: BbIIIOJIHEHHOE 33/1aHHUE.

Kputepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B IOJHOM OOBEME C COOIIOJEHHUEM
HEOOXOMMO TIOCIIEAOBATEIFHOCTH JCUCTBUI; B OTBETE IMPABHJIBHO M AaKKypaTHO BBIMIOJIHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TPadUKU.

Ounenka "xopomo' cTaBUTCS, €CJIU BHIIOJIHEHBI TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOITYIIEHbI
2-3 Henmoyera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIIOJIHECHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBIBOJIOB.

Tema 4.2. IlpsiMble  NJIOCKOCTH B MPOCTPAHCTBE
IIpakTnueckas padora Ne 47
«Perenue 3a1a4 Ha ABYrpaHHbIe YIJIbD»

Henab padorbr: HayunThcs pemaTe 3a7auu Ha NMPUMEHEHHME IMOHATHHA yria MEXAYy NpsIMOU H
IIJIOCKOCTBIO, JBYTPAHHOTO YIUIa, YIJIa MEXKIY INIOCKOCTSIMH.

Beinosinus padory, Bel Oyaere:

yMeTh:

pacmo3HaBaTh Ha YepTekax M MOJENSIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TpPEXMEpHBIC
00BEKTHI C UX OMMCAHUSIMH, H300pAKEHUSIMU;

OMKCHIBaTh B3aUMHOE PACIOJOKEHHE MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATH
CBOM CYXKJIEHHUS 00 3TOM PACIOI0KCHHH;

aHAJIM3UPOBATH B MPOCTEUIITNX CTyYasiX B3aHMHOE PACIIOIOKEHHE 00BEKTOB B IIPOCTPAHCTBE;

HCIIOIB30BaTh NP PEIICHUH CTEPEOMETPUUECKHX 3a/1a4 TUIaHUMETPHUIecKue (aKkThl U METO/IBI;

MPOBOJIUTH JIOKA3aTEJIbHBIE PACCYXKIACHUS B X0JI€ PEIICHUS 3a/1a4.
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MarepuajnbHoe o0ecnieyeHue:
NupuBuayanbHble 3a1aHUS, CIIPABOYHbIE MATEPHUAJIbI, KOHCIIEKTHI JICKIIUM.

3aganmue:

M- KOJIM4YECTBO OYKB B UMEHU

N- KOJIM4YEeCTBO OYKB B (haMUITHH

p- MecsL pOKICHUS

1) U3 Toukn A BHE IUIOCKOCTH IPOBEAEHBI K IIOCKOCTH MEPIEHAUKYIAp AE = s CM U HAaKIIOHHBIE
AC u AM, o6pa3yomixe ¢ IIOCKOCThIO YIJIbI 30°. Haiture YroJl MeX1y HaKJIOHHBIMU TpsiMoi. Haitaure
CM.

2) Karetbl npsIMOYroJIbHOTO TPEYroJIbHUKA PaBHBI # CM U #+ m cM. Onpenenure paccTOsIHUE OT
BEPIIMHBI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOpas POXOHUT Yepe3 IHIoTeHy3y u cocrasmser yron 30° ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe npsMoro aByrpaHHoro yria. AAj; u BBi- nepnenaukynspsl K
pedpy, MPOBEACHHBIE B PAa3HBIX I'paHAX, puueM AB = wm cM, 44; =n+m cM, BE; =n —1 cMm. Haiinure
A1B1.

IHopsaok BbINOIHEHUS PA0OTHI

1. BHuMareabHO MPOYUTANTE yCIOBUE 3a/1a4H.

2. 3anuiuuTe, 4TO B 33/1a4€ JAHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyiTe yCclOBUE 3a/1auH, pacCyXkaas OT TOTO, UTO HYXHO HaiiTh. BcomuuTe, kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 33/1a4H.

4. Pemite 3aga4y. 3anuiinTe OTBET.

[Ipu pewiennn 3aaa4 Ha 3Ty TEMY UCIOJIb3YIOTCS ONPEIEICHUS yria MEXAY MPSMOH U IIIOCKOCTHIO,
JBYTPAHHOI'O yIJIa, JMHEWHOT'O yIJia ABYTPAHHOIO YIJIa, @ TAK)KE BalllM 3HAHUS U3 IUIAHUMETPUU.

Xoa paGoTsI:

3anauva |

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepe3 MEHBIITYIO CTOPOHY
MPOXOIMT TIOCKOCTh, COCTABISIONIAs C IUIOCKOCTBIO TpeyrombHuka yron 45°. Haiimute paccrosame
MEXy INIOCKOCTBIO U BEPIINHOM B.

B
o Jlano: AAEC,AB = 9em
Bf =6 ot AC =5
Ay D AT E oot = 457

Haittu: Paccrosinue ot B 10 a

Pewenne
1) JlononHUTENBHOE NOCTPOCHKE: TIpoBeaeM ED L & = ED) — pacrroanse oT B go mnockocTs o,
EM 1 AC = DM 1L AC oo TeopeMe o0 TpeX MepleHARKYIIPAX,
3naunt, £BMID — minefinufd yron geyTpanHoro yrua, £BMD = 458,
2) B tpeyronsauke ABC Haiinem BeicoTy BM.
CHauaa BBIYMCIIUM IUIOLIA/b TPEYyrojbHUKa 1o popmyie ['epona:
Sa=+plp—el lp—8l-(p—c)
— HHE+E
2
Supe =10 145 = 10+ Zex?

Sapc = AC - BM = B = 2ae

=10 M
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AT
EM=“: N e

3) PaccmoTtpum TpeyroabHuk BMD- psiMOyToJIbHBIN 110 TOCTPOEHUIO.
2 = sincEMD
B
ED = EMsinsBMD
-
BD = 42 sin4s? = 42 T =4 .

OtBert: paccrosiHue ot B 10 miockoctu 4 cm.

3anaya 2
Konmer otpeska MK  nexar Ha rpaHsx npsamoro jasyrpaHHoro yria. MMj; u  KK;-
NEePIEeHANKYISPHI K pedpy, npudeM MK=13 cm, MM =12 cm, M1K1=3 cm. Haiigure KKj.

/ JHano: = aef = 90°

S ME =13 o, MM, =12 9, My K, = 3 em
/S RN 2 ) MM, Lo.KK, Lo
yy ' \ : Haiitu: K&,

Pemenue

1) IMoctpoum nmuHEiHBINH yroa AByrpaHHoro yria. [lyis sToro yepes Touky Mj MpoBeleM OTpe30K
M;E, napannensnsiii u paBubiii KKj.

KK, 1a, cnenoBarenbHo, ML E L a,

= MM, E — msefisnif yToa gETPaHHOro yIua, sua=mT = MM, E =90°,

2) Paccmotpum AMEK

ME- HaknonHas K miaockoctd £, EM; — ee mpoekius Ha 3Ty miockoctb, EM; L B ( T.k. EM1KiK —
MPSIMOYTOJIBHUK TI0 ocTpoeHuo). CrnenoarensHo, ME 1L EK (o Teopeme 0 Tpex MepHeHAuKYIsIpax) u
AMER — nmpamoyTomeHES,

ITo Teopeme Iudaropa MK? = ME? + EK®

ME® = ME®? — EK? EK=M;K;=3 cm

ME? =13 —3% =169 — 9 = 160

ME = /160 = 4~/10 em

3) Paccmotpum AMM, K — npamoyromsse, T, < MM, E = 908

ITo Teopeme ITudaropa ME® = MM, * 4 M, E?

M, E = ME® — MM, *

M,E = 160 — 144 = 16

M;E=4 cm.

3naunt, KKi1=4 cm.

OtBet: KK1=4 cMm.

(I)opMa NMpEeaACTABJCHUSA PE3yJabTaTa: BBIIIOJHCHHOC 3a/JaHUC.

Kpurepum ouenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €ClM pabdoTa BBIOJIHEHA B IMOJHOM 00BEME C COOIIOIEeHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMKCH, BEIYUCICHUS, PUCYHKU U TPadUKH.

Ouenka "xopomo' CTaBUTCS, €CJIU BBIIIOJHEHBl TPEOOBaHUS K OLIEHKE "OTJINYHO", HO JOMYIIEHbI
2-3 Henmouera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MIPOBEICHUS] pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia
IIpakTuyeckas padora Ne 48
«Pemenne 3a1a4 Ha nmapaJjuiesienumnen U Kyo»
Heapb padotbl: HayuuThcs pemars 3a1a4uu ¢ napajiesienunesoM U Kyoom

Bbinosinus padory, Bel Oyaere:

yMeThb:

—pacrio3HaBaTh Ha YEePTSHKAX M MOJECISAX IHPOCTPAHCTBEHHBIC (POPMBI, COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX ONMUCAHHSIMH, U300PaKCHUSIMH;

—OIUCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh
CBOHM CYXKJICHUSI 00 ITOM PACIIOJIOKCHHH;

—aHaJM3UPOBATh B IPOCTEHIINX CIyYasX B3aUMHOE PACIIOIOKEHUE OOBEKTOB B TPOCTPAHCTBE;

—un300pakaTh OCHOBHBIC MHOTOTPAaHHUKH W KPYTJIBIC TEJa; BBIMOIHSITH YCPTEHKH IO YCIOBUIM
3a1ad4;

—CTPOUTH MPOCTEUIITNE CEUCHHSI Ky0a, PU3MBI, TUPAMHIBI;

—pemiaTh IUTAHUMETPHYECKHE M MPOCTEUIINE CTEPEOMETPUYECKHE 3a7aud Ha HaXOXKICHHE
F€OMETPUYECKUX BEJIMYUH (JIJIUH, YIJIOB, IJI0MIaeH, 00bEMOB);

—HCIOJIb30BaTh IPU PEIICHUU CTEPCOMETPHUCCKUX 3a/1a4 IIAHUMETPUIECKHE (DAKThI U METOJIbI;

—TIPOBOJIMTH JJOKA3aTEIIbHBIC PACCYXKICHHS B XOJI¢ PEIICHUS 3a1a4;

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:

1.Pe6po xy0a paBHO 6 cM. Haiitu ero o0beM u miionaab MoIHONH HOBEPXHOCTH.

2. B nmpsmMoyroipHOM MapauieNienunesie AMaroHanb ocHoBaHusA 12 cMm, a 6okoBoe pedpo 15 cm.
HaiiTu nomans 1MaroHaibHOrO CEYEHUS.

IMopsinok BbINOJTHEHHS PA0OTHI:
1)BBITIONTHUTE YepTexX

2)3amnucarb KpaTKo YCIOBHE 3aa4H
3) OdopMuTts pereHue 3a1a4u

Xon paborhr:

3agauya 1: Yron mexnay nuaroHaneio AC, npsmoyroibsHoro napamienenunena ABCDA1B1C1Ds, u
ockocTeio ocHoBaHuss ABCD pasen 30°, a nuaronans OokoBoi rpanu DC, Hak/oHeHa K IJIOCKOCTH
ocHOBaHUs o7 yriioM 45°. Beicota mapaienenunena paBaa 3 cM. Haligute ero oonem.

Pewenne:

97



C

ZLCDC = £DC,C=45°=DC=CC, =3
AC,=2CC, =6
AC =6 -3 =33
BC=JAC - 4B =37-9=3/2
Viscosacn = AB-BC-CC,=3.32.3=27V2
Oreet: 2772 on’.
3agaua 2: CTOpPOHBI OCHOBAHHS MPSIMOYTOJILHOTO MapalieNienuiea paBHel 6 Mu 8 M, 60koBoe pedpo

pasno 10 M. Haiire yroi Mexxay quaroHasIbio napayuiesienuIie/ia v MIIOCKOCThIO €0 OCHOBAHUS.
Pemrenne:

AC =6 +8° =10

AC = CC, = AACC, paBHOGeRpeRWLK, 2 IRANHT ot = A5 ,
Orgert: 45°,

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun ounenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €clii pabdoTa BBHINOJIHEHA B MOJHOM 00BEME C COOIMI0IEeHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CJIU BBIIOJHEHBl TPEOOBaHUS K OLICHKE "OTJIIMYHO", HO TOMYIIEHBI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NPABHIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.
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Tema 4.3 MHOTOrpaHHMKH M KpPyIJible Tesa
IIpakTnyeckas padora Ne 49
«Pemenune 3a1a4 Ha NpU3My»
Hennb padorsl: HayunThcs pemars 3a1auu ¢ IpU3Moit

Beinosinus patdory, Bel Oyaere:

yMeThb:

—pacrno3HaBaTh Ha YepTekax M MOJENAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEpPHBIC
OOBEKTHI C UX ONUCAHUSIMHU, U300paXKEHUAMHY;

—OIIUCBIBATh B3aUMHOC PACIIOJIOKCHUC IIPAMBIX U IJIOCKOCTEH B MMPOCTPAaHCTBC, apryMCHTUPOBATH
CBOU CYXJIEHUS 00 3TOM PaCIOJIOKEHUH;

—aHaJM3UPOBATh B IPOCTEHIINX CIyYasx B3aUMHOE PACIIONIOKEHUE 0OBEKTOB B IPOCTPAHCTBE;

—u1300paXkaTb OCHOBHbIE MHOTOTPAHHUKU M KPYIJIbI€ TeJla; BBIIOIHATH YEPTEXKH IO YCIOBUAM
3ajad4;

—CTpOUTH NpocTeiiiue cedeHus Ky0a, Ipu3Mbl, TUPaMU/IbL;

—pemars IUIAHUMETPUYECKUE W MPOCTEHIIME CTEPEOMETPUYECKHE 3aJadyd Ha HAaXO0XKICHUE
reOMETPHUECKUX BEIMYHUH (JJIMH, YIJIOB, IUIOIIAJeH, 00bEMOB);

—HUCIIOJIB30BaTh IPHU PCIICHUNU CTCPCOMCTPHUYCCKHUX 3a/Jad IINTAHUMECTPHUICCKUC q)aKTI)I 1 METOJBI,

—IIPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS B XO/I€ PEILEHUS 3a1a4;

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHbBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:

1.0cHoBaHMe mpsMON MPU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHbI 4 M, O0KOBOe pedpo
pu3Mbl paBHo 8 M. Haliure miiomaib moiHOM NOBEPXHOCTH MPU3MBI.

2.0cHOBaHHUE NPSIMOM MPU3MBI — MTapAJLIENIONPaMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°.
Beicora npusmsl 12 cMm. HaiiTy nosHyro moBepXHOCTh U 00bEM.

Kparkue Teopernueckue cBeieHUS:

MHOrorpaHHMKOM Ha3bIBA€TCS TEJIO, OTPaHMYEHHOE IUIOCKUMM MHOroyrosibHukamu. OOmiue
CTOPOHBI CMC)KHBIX MHOTOYT'OJIbHUKOB HA3bIBAIOT peﬁpaMn MHOTI'OrpaHHHUKa. MHOFOYFOJ'[BHI/IKI/I, KOTOPBIC
OTPaHUUYMBAIOT MHOTOTPAHHMK, HA3BIBAIOTCA €r0 rpaHsIMH. ['paHM MHOIOrpaHHMKA, CXOJALIMECS B
OJIHOM TOYKe, 00pa3yl0T MHOTOTPAHHBINA Yyroj; BEpPIIMHBI TAaKMX MHOTOTPAaHHBIX YIJIOB Ha3bIBAIOTCA
BepIIMHAMM MHororpaHHuka. IIpsmMele, coenuHsomMe 1Be Kakue-HUOYb BEPIIMHBI, HE JIeXKalIHe Ha
OJIHOM IrpaHH, HA3bIBAIOTCS AMArOHAJISIMH MHOTOTPAHHHUKA.

IIpu3sma — MHOTOrpaHHUK, [BE€ TpaHM KOTOPOIO SIBJISIFOTCSI PAaBHBIMH MHOTOYTOJIbHUKAMH,
JCOKAIIMMHU B Mapa/UICIIBHBIX IINIOCKOCTAX, a4 OCTAJIBHBIC I'paHU — IMapauicjiorpamMmMamMu, HMCIOIMIUMHA
00I1I1e CTOPOHBI C STUMU MHOTOYT'OJIbHUKAMH.

HpﬂMaH IIpru3Ma Ha3bIBaCTCA HpaBHHbHOﬁ, €CJIn €€ OCHOBAHHA — IMPAaBUJIIbHBIC MHOT'OYT'OJIbHUKH.

IInomanbo MOTHONW NMOBEPXHOCTH IPU3MBI Ha3blBacTCAd CyMMa IUIOLIA/EN BCEX €€ IpaHeH, a
IJIOINA/IbI0 00KOBOI MOBEPXHOCTH IPU3MbI — CyMMa IIJIOLIA/Iel ee OOKOBBIX I'paHei.

S,.,,=2S,,+S

ocH 60K
H.TIOI[IaI[L 60KOB0ﬁ HOBerHOCTI/I HpHMOﬁ MMpU3MbI paBHa MPOU3BCACHUIO IICPUMETPA OCHOBAHUA
Ha BBICOTY ITPHU3MBI.

Sﬁox = P ' h
O0LEM l'[pﬂMOﬁ IMPU3MbI PaBC€H IMPOU3BCACHUIO IIJIOMIa OCHOBAaHUA Ha BBICOTY.
V=S,-h
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Iopsinok BbINOJIHEHUSI PAa0OTHI:

1) BbIIOTHHUTE YEPTEK

2) 3amucarh KpaTKO YCJIOBHE 3a/1a41
3) Odopmurs pemienue 3agaun

Xopn padoThr:

3ajgaua 1: OcHoBaHHE TPSAMOW TPU3MBI - poMO C BbIcOTOM 2 aM. Ilmomans OOKOBOHM MOBEPXHOCTH
IIpyU3MBI paBHa 96 M7, a TUTONIA T TTOTHOM IIOBEPXHOCTH paBHa 128 av’. Haiizire BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ O0KOBOe pedpo bPasHuMIly MeXIy IUIONIA/Ib0 MTOTHOM TOBEPXHOCTH
MIPU3MBI U TJIOIIA/IbE0 OOKOBOW OBEPXHOCTH MPU3MBI — 3TO YABOCHHAS

IJiomaab OCHOBAaHUS ITPU3MBI.
2 '

Seu™2a = 20=128-96=32 = g=16

Se=4ah=96= h=22_15 (xv)
Orser: 1,5 nm. e
3agaua 2: OcHOBaHUE MPSIMON MPU3MBI - IPSIMOYTOJIbHBII TPEYTONbHUK, KaTEThl KOTOPOTO PaBHBI
5Mu 12 M, 6okoBOe pedpo mpu3mbl paBHo 10 M. HaiinuTe ruromaas noaHOH MOBEPXHOCTH TIPHU3MBL.

Pemrenne

A,

AC =5 +12 =13
Som = 28, 5 + S_-u,a',s + Sss,c,c' + S.f.-qqc

S =2%0,5*5%12+5*%10+12*10+13*10=60+300=360 M
Otser: 360 M°.

(I)opMa NpeaACTaBJICHUA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "OoTJMYHO'" CTaBUTCSA, eciii paboTa BHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM
HEOO0XOAMMOW TOCIIE0BAaTeIbHOCTH JCHCTBUI; B OTBET€ NPABMWJIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTIMYHO", HO JJOMYIIEHbI
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2-3 HemoueTa.

Ouenka "ya0BJIEeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPABHIBHBIE PE3YIbTAaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IeNIaTh IPABUIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia
IIpakTuyeckas padora Ne 50
«Pemenue 3a1a4 Ha NMPAMUIY»
eab padoTni: HayuuThes pemiars 3aj1auv ¢ MUPAMUI0N

Bbinosinus padory, Bel Oyaere:

yMeThb:

—pacIio3HaBaTh HAa YEPTEHKAX M MOJCISIX MPOCTPAHCTBEHHBIC (OPMBI, COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX ONMUCAHHSIMH, U300PaKCHUSIMH;

—OIUCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh
CBOHM CYXKJICHUSI 00 ITOM PACIIOJIOKCHHH;

—aHaJIM3UPOBATh B IPOCTECHIINX CIyYasX B3aUMHOE PACIIOJIOKEHUE OOBEKTOB B IPOCTPAHCTBE;

—n300pakaTh OCHOBHBIC MHOTOTPAaHHUKH W KPYTJIBIC TEJa; BBIMOJIHATH YEPTSIKU IO YCIOBUSAM
3a1ad4;

—CTPOUTH MPOCTEUIITNE CEUCHHSI Ky0a, PU3MBI, TUPAMHIBI;

—pemiaTh IUTAHUMETPHYECKHE M MPOCTEUIINE CTEPEOMETPUYECKHE 3a7aud Ha HaXOXKICHHE
F€OMETPUYECKUX BEJIMYUH (JIJIUH, YIJIOB, IJIOIIA/IeH, 00bEMOB);

—HCIOJIb30BaTh IPU PEIICHUU CTEPCOMETPHUCCKUX 3a/1a4 IUIAHUMETPHUYECKUEe (DaKThl K METO/IbI;

—TIPOBOJIMTH JJOKA3aTEIIbHBIC PACCYXKICHHS B XOJI¢ PEIICHUS 3a1a4;

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:

1.Haiinute 00beM NMpaBUIIbHOM YETHIPEXYTOJIbHOM MUpPaMUIb, BEICOTa KOTOPOH 4 cM, a TuaroHaib
OCHOBaHUA 8 CM.

2. HaifTu TONHYIO TOBEPXHOCTH TMPSIMOH TNHpaMHIbl, B OCHOBAaHWH, KOTOPOH JICKHUT
pPaBHOOEIPEHHBIH TPEYTOJIbHUK C OCHOBAaHHMEM 5 ¢M M OOKOBBIMM CTOpOHaMu 6 cM. BokoBbie peOpa
nupamMuiel 12 cm.

KpaTkue TeopeTnyeckue cCBeIeHUS:

IupamMuaa — 5T0O MHOTOTPaHHUK, COCTaBICHHBIN U3 N—yroJbHUKA U N TPEYTOJIHHUKOB.

MHOTOYTOJIbHUK - OCHOBAHUE TTUPAMHIBI, TPCYTOJHBHUKHU - DOKOBbIE€ TPAHU C OOIICH BEPIIMHOM,
Ha3bIBaeMOWl BepIIMHOM mupamuabl. [lepneHIuKymsip, OMYIIEHHBIH W3 BEPIIMHBI MHpPaMUAbBl Ha €
OCHOBaHUE, Ha3bIBACTCS BHICOTOM MAPAMUJIBI.

[Tnomaab MOHOM MOBEPXHOCTH MUAPAMUABL:  Spoms = Sgox + Soc

\Y ZESOCH-H

OO0beM mupamMuIbL:

Ilpasunvnasa nupamuoa

[lupamuja Ha3bIBaeTCs NPABWJIBHOM, €ClId €€ OCHOBAHHME — TIPABWIbHBIA MHOTOYTOJIBHUK, a
OTPE30K, COSTUHSIONINA BEPITNHY TTUPAMHJIBI C IIEHTPOM OCHOBAHUS, SBIISIETCS €€ BHICOTOM.
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Bce OoxoBble peOpa MpaBUIBHOW NHpPaMHIBI PaBHBI, @ OOKOBBIE T'PAaHU SBIAIOTCA PAaBHBIMU

paBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.
BricoTa 0GOKOBOIW TpaHM NpaBWIBHOW NHpPaMH[bI, NMPOBEACHHAS M3 €€ BEpIIHWHBI, Ha3bIBACTCSA

anogemMoii.
I[nomanabs 00KOBOII MOBEPXHOCTH NMPABUJILHOW NUPAMHIbBI PaBHA IOJOBUHE MPOU3BEACHUS

NepuMeTpa OCHOBAHUS Ha anodemy.

1
8601< = E Pocn : f
1'[.1101113115 NOJTHOM MMOBEPXHOCTH HpaBI/IJILHOﬁ MHPpaMHUIbI:
1
Sno;m = SOCH + E P : I

ITopsinok BbINMOJIHEHHSI PAa0OTHI:
1)BbINIOIHUTE YepTexX

2)3amnucarb KpaTKO YCIOBHE 3aa4H
3) Odopmurs penieHue.

Xoa paGoTsI:
3agauya 1: CtopoHa OCHOBaHHUS IPABWJIBHOM YETHIPEXYTrOJbHOW NHUpaMuabl paBHa 4 cM, a amnodema

o0pasyeT C MJI0CKOCTHIO OCHOBAHUSI yToJl B 60°. Haifyre 1wiotmap mosHoi MOBEPXHOCTH MHUPAMMUIBI
Pemenue:

5

]
EH =—~BC w2
2
LESH =90°—-60°=30° = SE =2FEH =4
S :4-4-%41“ AB? =2.4.4 447 =48 (em?)
Oreer: 48 oM’

3agava 2: OcHoBaHHME TUpaMUIIbl —poMO, MaroHam kotoporo paBHbl 30 cM 1 40 cM. BbicoTbl GOKOBBIX
TpaHeil, POBEACHHBIE M3 BEPIIMHBI TMPAMU/IBI, 00pa3yroT C BHICOTOM MMPAMUJIBI YIJIBI, PAaBHbIC 30°. Haiiyre oGbeM

[UpaMH/IBL.
Pemienmne:
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AC=40 = AH=HC~20
BD=30 = BH=HD~15

AB =207 4157 = 25

H£=§Bc=|2,5

Otser: 250043 o,

@dopma npeacTaBJieHUs pe3yJbTaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:

Ouenka "oTJMYHO'" CTaBUTCSA, €ciii paboTa BBHINIOJIHEHA B TOJHOM OO0BEME C COOIIOJEHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BBIYHCIICHUS.

Ouenka "xopouio' cTaBUTCS, €CIIU BBIIOIHEHBI TPeOOBaHUS K OLIEHKE "OTIWYHO", HO JOIMYIIEHbI
2-3 Hemouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJYYUTh TMPABHIBHBIC PE3yAbTaThl U BBIBOJBI; B XOJC
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka ""Hey10BJeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPYyIJible Tesa
IIpakTnyeckas padora Ne 51
«Pemenue 3a1a4 Ha BbIYHCJIeHHE 00bEMOB M TOBEPXHOCTEl MHOIOIrPAHHHMKOB)
Ieas padotbi: HayunTcs pemath 3a1a41 Ha CEYEHHUS MHOTOI'PAaHHUKOB

Beinosnus padory, Bel Oyaere:

yMeThb:

—Ppacro3HaBaTh Ha YepTekax U MOJIENAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHTH TpPEXMEpHbIE
00BEKTHI C UX OMHCAHUSIMH, U300PAKEHUSIMU;

—OIUCHIBAaTh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATH
CBOM CYXKJIEHUSI 00 3TOM PACIIOJIOKEHNH;

—aHaJM3UPOBATh B IPOCTEHIINX CIyYasx B3aUMHOE PaCIONIoKeHUE 0OBEKTOB B IPOCTPAHCTBE;

—u300paxkaTb OCHOBHBIE MHOTOIPAaHHUKHM W KpPYIJIble Teja; BBINOJIHATH YEPTEKU IO YCIOBUSAM
3ajay;

—CTPOUTH NMPOCTENIIINE CedeHUsI Ky0a, MPU3MBbI, TUPaMHU/IbI;

—pelmaTh IUIAHUMETPUYECKUE M MPOCTEHIINE CTEPEOMETPUYECKHE 3a7auyd Ha HaxOXKICHHE
reOMEeTPUUYECKUX BEJIMYUH (JUIMH, YIJIOB, IUIOMIa e, 00HEMOB);

—HCII0JIb30BaTh MPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4 IUTAHUMETPUYECKUEe (PaKThl U METO/IbI;

—IIPOBOJIUTH JJOKA3aTENIbHbIE PACCYXKACHUS B X0JI€ PELICHUS 3a1a4;

MarepuanbHoe o0ecnieyeHme:
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I/IH,Z[I/IBI/I,Z[yaJIBHI:Ie 3alaHuA, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3amanmue:

1. Omnpenenute Bua W HaWgute nepuMmerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxojsmiei yepes pedbpo Aill; u cepenuny pedbpa BBj, ecniu qnmuna pebpa kyda paBHa 8 cm.

2. Omnpenenute BUA W Haigure nepumerp ceueHus kyoa ABCJIA1B1Ci/l; mockocThio,
npoxopsuieit uepe3  touku A, Jl u cepeauny pedpa CCs, eciu anuHa pedbpa kyda paBHa 4 cM.

I[opsiok BbINOJIHEHUS PA0OTHI:

1) BbINOJIHHUTE YEPTEK

2) 3ammcarbh KpaTKO YCIIOBHE 3a/1auu

3) OdopmuTh pereHne 3a1aun

Xopn padoThl:

3anaua 1: [lan xy6 ABC/[A1B1C/[1. Jlokaxure, uTo ceuyeHue Kybda rockoctbio 41C1K, rae Touka
K - cepenuna /[C - Tpanenus.

B| CI

A : D
Pemenune:MK||A1C1, notomy uto (A1/1C1) mapamiensha (A4C), a MK u AiCy - nuHuH
nepecedeHuss ITUX Iiockocredt. MK||A1Cy, AlM‘H' C1K, MK#A,Cy, 3naunt MA;C1K - Tpamenws.
3anaua 2:
Han xky6 ABC/[A1B1C1/11. Jokaxkute, 9T0 ceueHune Kyba miockocTeio A181K - mapaienorpamm.

B,

D 1( C
Pemenue: (AA1B1)||(111C), 10 A1B1||/IC n A1B1=/]C. (AA:11)||(BB1C1), 10 A1/]||B1C, 3HAuuT
A1B1C/] - mapamienorpamm.

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurepum ounenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €ClM pa0OTa BBHIMOJTHEHA B IMOJHOM O0BEME C COONIOIEHUEM
HEeoOXOIMMOM TOCIEN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOIHEHBl TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOIYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM pa0OTa BBIOJIHEHA HE MOJTHOCTHIO WU 00BEM
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BBITTOJIHEHHON YacTH pabOoThI HE MO3BOJISAET ClIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTnueckas padora Ne 52
«Pemenue 3a1a4 Ha DIUJITHHAP»
Hean pabdotbi: HayuuThes pemars 3aa4u ¢ HAITUHIPOM

Boinosnus patdory, Bel Oyaere:

—pacIio3HaBaTh HAa YEePTSHKAX M MOJEISAX HPOCTPAHCTBEHHBIC (POPMBI, COOTHOCHTH TPEXMEPHBIC
OOBEKTHI ¢ UX OMUCAHHUSIMH, U300paKECHUSIMU;

—OIMMCHIBaTh B3aMMHOE PaCIOJIOKEHUE MPSMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE, apr'yMEHTHPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKCHHH;

—aHAJIM3UPOBATh B MPOCTEUIINX CITyYasX B3aMMHOE PacIoIOKeHUE 00BEKTOB B IPOCTPAHCTRE;

—un300pakaTh OCHOBHBIC MHOTOTPAaHHUKH W KPYTJIBIC TEJa; BBIMOJIHATH YEPTSIKU IO YCIOBUSAM
3a1ad4;

—CTPOUTH MPOCTEUIITNE CEUCHHSI Ky0a, PU3MBI, TUPAMHJIBI;

—pemiaTh IUTAHUMETPHUYECKHE W IPOCTEHIINE CTEPEOMETPUYECKHE 3aJauyd Ha HaXOXKICHHE
F€OMETPUYECKUX BEJTMYUH (JIJIUH, YIJIOB, IJI0MIaeH, 00bEMOB);

—HCIOJIb30BaTh IPU PEIICHUU CTEPECOMETPHUCCKUX 3a/1a4 IUIAHUMETPHUYECKUEe (DaKThl K METO/IbI;

—TIPOBOJIMTH JJOKA3aTEIIbHBIC PACCYXKICHHS B XOJI¢ PEIICHUS 3a1a4;

MaTepnaﬂbnoe odecneyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3aganme:
1.06bem tmnmunapa 120 CM2, ero BricoTa 3,6 CM.
Haiitu paguyc unnunapa.
2. Beicorta munmuHapa 12cMm, pagunyc ocHoBarus 10cM. LlunmuHap nepecedeH MIOCKOCThIO TaK, U4TO B
CEUEHUU NOyunics kBaapaT. HaliiuTe paccTOsSHHUE OT 3TOTO CEYEHHMsI 10 OCH.

KpaTkue TeopeTnyeckue cBeIeHUs:

HuauHap — Teno, MOJydeHHOe TP BPANICHUH MPSMOYTOJIBHHKA BOKPYT OCH, COAEpIXalleld ero
CTOPOHY.

Kpyru Ha3pIBalOTCS OCHOBAHMSIMHM HHJIMHIPA, a OTPE3KH, COCAWHSIONIMNE COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHX KPYroB — 0OOpPa3yHIIUMHU HUJIMHAPA. Y IWIMHIPAa OCHOBAaHUS PaBHBI U
MapajuIeNIbHBI 1 00pa3yIoIIHe TaKXKe PABHBI M MapAIICIIEHBI MEXKIY COOOM.

Ocbl0 HWIMHAPA HAa3bIBAaeTCS MpsMas, MPOXOJsias 4epe3 IEHTPbl OCHOBAHW, MapasieiabHas
00pa3yromuM.

BokoBasi moBepXHOCTh HMJIMHAPA — OTO TOBEPXHOCTh TMOJYYCHHAs OT BPAIICHHS CTOPOHBI
MPSIMOYTOJIBHHKA, MTAPAJIICIIbHON OCH IMIIMH/IPA.

BbicoToii 1MIMHIpa HA3BIBAETCS PACCTOSIHHME MEXAY OCHOBaHUSAMHU IWIHMHIpa. Paamycom
IIWJIAH]IPA Ha3bIBACTCS PAIUYC €r0 OCHOBAHUS.

Huanuap Ha3piBaeTCs NPSAMBIM, €CIH €ro o0pa3yrllue MepHeHAUKYISIPHBI IIOCKOCTIM
OCHOBAaHHII.

o . Ss, = 27RN;
[Tmomane 60KOBOI MOBEPXHOCTH: ~ 00k

[Imomaae MOTHOM MOBEPXHOCTH:
S, =Sso+2S,,, =27RN+27R;

noJn ook
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S =2aR(h+R)

noJn

O0beM UIHHIpA: V =7Rh.

Ceuenue yurunopa — Gurypa MoTyIeHHAs B IEPECEUCHUH IHITMHAPA TUIOCKOCTBIO.

Ceuenue, MpoxXoAsIIee Yepe3 OCh MIIMHIPA, HA3BIBACTCS 0Ce8bLM CeyeHueM Y IPEICTaBIsIeT cO00M
MPSIMOYTOJIbHHK.

Ecnu cexymas miockocTh NEpIeHINKYISIPHA K OCH IIMIMHAPA, TO CEUCHUE SBISETCS KPYTOM.

IHopsinok BbINOJIHEHUS PA0OTHI:
1)BBIMOTHUTE YepTekK
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

Xon paboThr:

3agaya 1.0ceBoe cedeHue HWIMHApPA — KBajpar, Iomaas kortoporo Q. Haligure miomans
OCHOBaHUS IUJIMH/PA.

Pemenne:

Cropona KBajpaTa paBHay Q. OHAa paBHA JMAMETPy OCHOBAHHMSA. 1109TOMY ILIOImANh OCHOBAHHMS

Jo)

2 4

paBHa
_Tg

OTBeT: Socnn. =

3amaga 2. BelcoTa nmminmHApa 6cM, paguyc OcHOBaHMs ScM. Haligure miomans cedeHus,

MPOBCACHHOTO Mapa/lICJIIbHO OCHU HUJIMHPA HAa paCCTOAHUU 4cM oT Hee.
M

Pemenune:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyronsauk OKM — paBHoGenpennsiii (OK = OM =R =5 cm),
TpeyronbHUK OEK — npsMOyrobHBIii.

N3 tpeyronsauka OEK, o Teopeme IIudaropa:

Bk - VOK? —OF* =/25-16 =/9 =3

KM =2EK =2x3 =6,
Seen= 6%6 = 36 cM>.
OTBeT: Seeq= 36 cM’.

(I)opMa NpeaAcCTaBJICHUSA PE3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.
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Kpurtepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCS, eciii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIOJCHUEM
HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Onenka '"xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBI TPEOOBaHUS K OLIEHKE "OTJINYHO", HO JOITYIIEHbI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckas padora Ne 53
«Pemenue 3a1a4 Ha KOHYC»
Heanb padorbl: HayunThcs pemars 3a1a4u Ha KOHYC

Boinosinus padorty, Bel Oynere:

yMeThb:

—pacrno3HaBaTh Ha 4YEPTEXKAX W MOJEISAX MPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX OMUCAHUSIMH, U300paKECHUSIMHU;

—OIKUCHIBATh B3aMMHOE PACIIOJIOKEHUE NPSAMBIX U IJIOCKOCTEM B IIPOCTPAHCTBE, apryMEHTUPOBATh
CBOHM CYXKJIEHUSI 00 3TOM PACIIOJIOKECHHH;

—aHaJN3UPOBATh B MPOCTEUIINX CITy4asX B3aUMHOE PacIoyiOKeHHUE OOBEKTOB B MPOCTPAHCTBE;

—u300paxkaTb OCHOBHBIE MHOTOTPAaHHUKHM W KPYIJIbIE Teja; BBIMOJIHATH YEPTEKU MO YCIOBUSAM
3ajady;

—CTPOUTH NMPOCTEUIIINE cedeHHsI Ky0a, MPU3MBI, TUPAMHUIBI;

—pemarh TUTAHUMETPUYECKHE W TMPOCTEHIINE CTEPEOMETPUUYECKHE 3aJadydl Ha HaXOXKICHHUE
Te€OMETPUUYECKUX BENIMYUH (IUIHH, YTIIOB, MIIOMaeH, 00beMOB);

—HUCIIOJIB30BaTh IPHU PCIICHUU CTCPCOMECTPHUICCKUX 3a/Ja4 IINTAaHUMETPHUICCKUC q)aKTBI U METOBI,

—IPOBOJIUThH JOKA3aTeJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3aganue:

1. HaiitTu noiHyro MOBepXHOCTh KOHYCa, €ciaM 00pa3yrollas HAKJIOHEHA K IUIOCKOCTH OCHOBAHMS
IO/ YIJIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUSA § CM.

2. Haiftu mutomazbs 0ceBOro ceueHus KoHyca, eciii o0pasyroias paBHa 15 cM, a paanyc OCHOBaHHMS
4 cm.

Kparkue Teoperudeckne cBeleHUs:

PaccmoTpuM OkpykHOCTH ¢ IIeHTpoM B Touke O n npsamyro OP, nepneHIuKymnspHyo K IJI0CKOCTH
ATOM OKpPYXKHOCTH. Kaxayro TOYKY OKPYXHOCTH COE€IMHUM C Touykoi P orpeskom. IloBepXHOCTS,
o0pa3oBaHHAast STUMU OTPE3KaMH, Ha3bIBAETCSI KOHMYECKOIi, a CAMU OTPE3KH — 00Pa3yOIIMMH KOHYcA.

Teno, orpaHnYeHHOE KOHUYECKOM MMOBEPXHOCTHIO M KPYTOM, Ha3bIBAETCS KOHYCOM (puc. 2.2).

Konnyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYT — OCHOBAHHe KOHYyca, Touka P —
BepIIMHA KOHYycCa, 00pa3yromue KOHUYECKON MOBEPXHOCTH — oOpa3ylouiue kKoHyca. Bee oOpasyromue
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KOHyca paBHbI Ipyr Apyry. Ilpsmas OP, mpoxopsias yepe3 LIEHTP OCHOBAaHMsI M BEPUIMHY KOHYCa,
Ha3bIBaeTCsl 0CbK KOHyca. OChb KOHyca MEPHEHIUKYISApHA K IUIOCKOCTH oOcHOBaHus. Otpe3ok OP
Ha3bIBAETCS BBICOTOM KOHYCA.

Ecnu cekymiasi miaockocTh MPOXOIUT 4Yepe3 OCh KOHyCa, TO MOJYyYEHHOE CEUYEHHE Ha3bIBAETCS
0CeBBIM CeYeHHEeM.

[IpoBeném cexyliyo MmI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYca. JTa IIOCKOCTh MEPeceKkaeTcs ¢
KOHYCOM TII0 KpPYT'y W pa30uBaeT KOHyC Ha JBe yactu. OpHa M3 yacTel mpeacTaBisier coboil KoHyc, a
Jpyras Ha3blBaeTCsl ycedéHHbIM KOHYcoM. (M300pa3uTte yceu€HHbI KoHyC camocTosTensHo. [locTpoiiTe
00pa3yoIIyIo, BBICOTY.)

IInomaabs 60KOBOIi MOBEPXHOCTH KOHYCAa paBHA IMPOU3BENICHUIO MOJIOBUHBI JIJIHUHBI OKPYXHOCTU
OCHOBaHUS Ha 00pa3yIoIyIO.

Ss =l

IInomaab MoJHOH MOBEPXHOCTH KOHYyCa paBHAa CyMMe IUIOIIATd OOKOBOM MOBEPXHOCTU U

IJIomaayn OCHOBaHUS.
S,,,, =a(l+r)

noJH

6ok

IMnomans 60KOBOI MOBEPXHOCTH YCEUEHHOT0 KOHYCA PaBHA IPOM3BEIACHUIO TOJYCYMMBI JUIUH
OCHOBaHHI Ha 00Pa3yIONIYIO.

O0Bém KOHYCa paBcH OJIHOMU TPETHU NPOU3BCACHUS TUIOIIAAN OCHOBAHUW HA BBICOTY.

V=#8,,-h="1arh

ITopsinok BbINOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xox pabdoThI:
3amaua 1: Iiomans GOKOBOH MTOBEPXHOCTH KOHYca paBHa 60 1M, a paaiyc OCHOBAHHS PAaBeH 6 M.

Haiinute paccTosiHUE OT IIEHTpa OCHOBaHUS 10 00pa3yroliel KoHyca.
Pemenne:

Seux = Arf =600 => pl =60

r=6::>f=ﬁq=10.

1
1
|
1
1
1
]
]
|
]
'
)
1
T
I

"

SO =VAS — 40 =10° -6 =8
1 |

S =t AQ-OS=1.6-8=24

SM,,,-JLOH-AS:SOH:N:: 0H=-Zi

C 1pyroii CTOpOHBI, 2 5

3agaua 2:PaccTosiHue OT IIEHTpa OCHOBAHMS KOHYyca O CEpeaMHBI oOpasyroiieil paBHO 4 cMm, a

YTOJl HakKJIOHAa 00pa3yrolleil KOHyca K TUIOCKOCTH OCHOBaHMS PaBeH 60°. HaiiguTe MUIOmags OCEBOrO
CEUEHUs KOHyca.
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Oreer: 163 o’

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTJMYHO'" CTaBUTCSA, €ciii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHHUS.

Ouenka "xopouio' cTaBUTCS, €CITU BHIIIOJHEHBI TPEOOBaHUSA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHBI
2-3 Hemouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MMOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTAaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyIJble TeJa
IIpakTnyeckas padora Ne 54
«Pewenne 3a71a4 Ha wap u cpepy»
Iean padorbi: HayunThes pemaTs 3a1a4u Ha map u chepy

Beinosnus padory, Bel Oyaere:

yMeThb:

—pacrno3HaBaTh Ha YepTelkax M MOJENAX MPOCTPAaHCTBEHHBbIE (HOPMBI; COOTHOCHTH TpPEXMEpHBIE
00BEKTHI C UX OMHCAHUSIMH, U300pAKEHUSIMU;

—OIUCBIBAaTh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE, apr'yMEeHTUPOBATh
CBOM CYXKJIEHUSI 00 3TOM PACIIOJIOKEHUH;

—aHaJM3UPOBATh B IPOCTEHIINX CIyYasx B3aUMHOE PacIooKeHUE 0OBEKTOB B IPOCTPAHCTBE;

—u300pakaTb OCHOBHBIE MHOTOTPAaHHUKHM W KpPYIJIbIE Teja; BBIOJHATH YEPTEKU IO YCIOBUSAM
3ajay;

—CTPOUTH NMPOCTEUIIINE CeYeHUsI Ky0a, PU3MBI, TUPAMUIbL;

—pelmaTh IUIAHUMETPUYECKUE M MPOCTEHIINE CTEPEOMETPUYECKHE 3a7auyd Ha HaxOXKICHHE
reOMEeTPUYECKUX BEJIMYHUH (IUIMH, YIJIOB, MIIOIaei, 00beMOB);

—HCII0JIb30BaTh MPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4 IUTAHUMETPUYECKUEe (PaKThl U METO/IbI;

—IIPOBOJIUTH JJOKA3aTENIbHbIE PACCYXKICHUS B XOJI€ PELICHUS 3ajay;

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIMH.
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3aganue:

1.PaccrosiHue OT LIieHTpa IIapa 10 CEKyILEeH IUIOCKOCTH PaBHO 8 M, a paJnyC CEYEHUs IUIOCKOCTBIO
paBeH 6 M. Haligure paaunyc mapa u o00beM.

2. OGbem mapa 12511 m°. Haiitu momans chepsi.

Kparkue Teopernyeckue cBeieHUS:

Cdepoii Ha3pIBaeTCs OBEPXHOCTD, COCTOAILAS M3 BCEX TOYEK IIPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM pacCTOSIHUM OT JaHHOM TOYKU. JlaHHasg TO4YKa Ha3bIBACTCS WEHTPOM cdepbl, a JaHHOE
paccrosHue — paauycoM cgepbl. OTpe3oK, COeAMHSAIOMMMI ABE TOUYKM cepbl U MPOXOIAIIUN depes
LIEHTP, HAa3bIBACTCS AMaMeTpoM. Teno, orpaHudeHHOe Cepoii, Ha3bIBACTCS MIAPOM.

[Ilap MOXHO IOJy4UTh IIPU BpAILCHUU IOJIYKpyra BOKpPYr Auamerpa. I'paHunei mapa ciayXuT
cepa.

[Tnockocts, uMeromas co cdepoil TOIbKO OAHY OOIIYH0 TOYKY, Ha3bIBaeTCsi KacaTebHOM
IUIOCKOCTBIO K cdepe. Pamuyc cdepbl, mpoBenaHHBII B TOYKy KacaHUs chepbl U IUIOCKOCTH,
NEPIECHIUKYIIAPEH K KacaTeJIbHON IUNIOCKOCTH.

Ceuenue miapa, MpoxoJsliee 4epe3 LEHTP, Ha3bIBaeTCs OOJbIIMM KPYIroM, HE MPOXOSIIee —
MaJIbIM Kpyrom LleHTp GoibIIoro kpyra CoBmagaeT ¢ LIEHTPOM IIapa, a IEHTP MaJoro Kpyra sBiseTcs
OCHOBaHUEM MEPIEHANKYJISpa, OMYIIEHHOIO U3 LIEHTPA [Iapa Ha MIIOCKOCTh 3TOr0 Kpyra.

Ceuenusi, paBHOOTCTOSAIIUE OT LICHTPA, PABHBI.

Pa,Z[I/IyC OKPY’KHOCTH, nonyquHoﬁ IIpH IICPECCUCHUU C(bepbl paauyca R IIJIOCKOCTBIO, y,HaHeHHOﬁ

D2 2
OT 1IeHTpa chephl Ha d , PaBeH R*—d"

y S pepn = 47R?
Inomans moBepxHocTH chepbl paBHA YICTBEPESHHOM IO OOJBIIOTO Kpyra: 4o .
4 o3
Vi = 3 R

O0bem mapa:
Ilopsinok BbINOJHEHHS padOThI:
1)BBITIONTHUTE YepTexX

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

Xoa paGoTsI:

3apaua 1: I[lnomans chepst pasra 100 M°. PaccrosiHue ot 1eHTpa chepbl 10 CEKYIIEeH MIOCKOCTH
paBHO 4 M. Haiiute pannyc ceueHus.

Penrenmne:

Su =47k =100r = R' =25 = R =5

AD =VBD' - AB* = 5§ _ 3,9y
Orveer: 3 »,

2

3apava 2: [lmomany ceyeHus mapa IIOCKOCThIO paBHa 1611 M™ , a muiomane nmapamuieabHOrO eMy
CedeHMs, TPOXOJIAIIEro depes HeHTp miapa, paBHa 2511 mM° . HaifTH paccTostHue MEeXIy IUIOCKOCTSIMH
CEYCHMII.
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A4

w =16n=>rt =16, r=4 M,
R =25x=>R'=25,R=5m.

h=yR -7 =J25-16 =3 (M)

OtBer: 3 M
dopma npeacTaBiieHusi pe3yJabTaTa: BBHIIIOJHECHHOE 3a/IaHHE.

Kpurepun oneHku:

Ouenka "oTJMYHO'" CTaBUTCS, €ciii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HEO0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BBIYKMCIICHUS.

Ouenka "xopouo' cTaBUTCS, €CITU BBIIOJHEHBI TPEOOBaHUS K OLIEHKE "OTIMYHO", HO TOMYIICHBI
2-3 Henmouera.

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJNYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka ""Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHN U KpPyIJible Teja
IIpakTuyeckasi pa6ora Ne 55
«Pemmenne 3a1a4 HAa KOMOMHAIUM T€OMETPUYECKHUX TeJD)
Hean pabdotbi: HayunThes pemars 3a1a4u Ha KOMOUHAIIMIO TEOMETPUUYECKUX TeI

Boinoinus padorty, Bel Oynere:

YMeTh:

—pacrno3HaBaTh Ha 4YEPTEXKaX W MOJEISAX MPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMH;

—ONUCHIBaTh B3aMMHOE PACIIOJIOKEHUE MPSMBIX U IJIOCKOCTEW B MPOCTPAHCTBE, APIyMEHTUPOBATH
CBOHM CYXKJIEHUSI 00 ITOM PACIIOJIOKECHHH;

—aHaJU3UPOBATH B MPOCTEHUININX CITydasX B3aUMHOE PACIoJIOKEHHE OOBEKTOB B MPOCTPAHCTBE;

—u300pakaTh OCHOBHBIE MHOTOTPAaHHUKHM W KPYTJIbIE TeJa; BBIMOIHATH YEPTEKU MO YCIOBUSIM
3azady;

—CTPOUTH MPOCTEUIIINE CeUeHHsI Ky0a, MPU3MBI, TUPAMHUIBI;

—pemarh TUTAHUMETPUYECKHE W TMPOCTEHIINE CTEPEOMETPUUYECKHE 3aJadyd Ha HaXO0XKICHHUE
Te€OMETPUUYECKUX BEIUMYUH (IUIUH, YTIIOB, TIOIAeH, 00beMOB);

—HCIIOJIB30BAaTh IPHU PCIICHUU CTCPECOMETPUICCKUX 3a/Jad IINTAaHUMETPHUICCKUEC (1)aKTI)I 1 METO/JBbI,

—IPOBOJIUTH JJOKA3aTeJIbHbIE PACCYKICHUS B X0/I€ PEIICHUS 3a/1a4;

MarepunanbHoe obecrniedeHue:
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I/IH,Z[I/IBI/I,Z[yaJIBHI:Ie 3alaHuA, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3amanmue:

1. B umiuHAp HAKJIOHHO BIIMCAH KBaJpaT TakK, YTO BCE €r0 BEPIIMHBI JISKAT HAa OKPYKHOCTSIX
ocHoBaHus. Halinure cropoHy KBajapaTa, €Clid BbICOTAa LIMJIMHAPA paBHa 2CM, a paJilyC OCHOBAaHUS paBeH
TceM.

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1)BBINOTHUTE YepTexK
2)3amnucarb KpaTKo YCIOBHE 3aa4H

Xox padoThI:
3amava. B muimHap BhucaHa mpaBUIIbHAS IIECTUYToibHas mpu3Ma. HaliauTte oTHomeHus o0bema
MIPU3MBI K 00beMY ITUITUHIPA.

Pemrenmne:

Vnpus.u Socn. % h B S

OCH.

Vi - R2xh  R?

as =R
S _3RV3
oo =
Ve _3R*V3 7 _3V3
V... 2 R 2z
Vipu 33
vV 2z

OtBeT: yurL - =
dopma npeacTaBaeHus pe3yJbTaTa: BHIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, eciii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIOJEHHUEM
HEOO0XOAMMOW TOC/Ie0BAaTEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka "xopommo' CTaBUTCS, €CIU BBINOJIHEHBl TPeOOBAHUS K OLEHKE "OTINYHO", HO JJOMYIIEHbI
2-3 Heyovera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MpOBeICHUS pabOTHI ObUTH TOMYIEHbI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBITTOJIHEHHON YacTH pabOoThI HE MO3BOJISAET ClIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTnueckas padora Ne 56
«Pemmenne 3a1a4 Ha KOMOMHALMY TeOMETPHYECKHUX TeJD)
Heas padoTbi: HayunThes pemaTs 3a1a4d Ha KOMOMHAIIUIO T€OMETPUYECKHX TeTl

Beinosinus patdory, Bel Oyaere:

yMeThb:

—Ppacrno3HaBaTh Ha YepTekax M MOJENAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEpPHBIC
OOBEKTHI C UX ONUCAHUSIMHU, U300PAKEHUAMH;

—OIMUCHIBATh B3aMMHOE PACIIOJIOKEHUE IIPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE, ApIyMEHTUPOBATH
CBOU CYXJIEHUS 00 3TOM PaCIOJIOKEHUH;

—aHaAJIM3UPOBATh B IPOCTEUIINX CIIy4asiX B3aMMHOE PacIoiokeHne 00BEKTOB B IPOCTPAHCTBE;

—1300paXkaTb OCHOBHbIE MHOTOTPAHHUKU M KPYIJIble TeJa; BBIIOJIHATH YEPTEXKH IO YCIOBUAM
3ajad4;

—CTPOUTH NpocTeiiue cedeHus Kyoa, Mpu3Mbl, MIUPaAMUIbL;

—pemars IUIAHUMETPUYECKUE U MPOCTEHIIME CTEPEOMETPUYECKHE 3aJadyd Ha HAaXO0XKICHUE
reOMETPHUECKUX BEIMYHMH (JJIMH, YIJIOB, IUIOIIA/eH, 00bEMOB);

—HCIIOJIB30BAaTh IPHU PCIICHHUU CTCPCOMCTPHUICCKUX 3a4a4 IINTaHUMETPUICCKUC (1)8,KTI>I U METOBI,

—IIPOBOAMTH JOKA3aTEIIBHBIE PACCYXKACHUS B XOJI€ PEILIEHUS 3a1a4;

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHBHI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananmue:

1. B nuimMHap HAKJIOHHO BOHMCAH KBaJgpaT TaK, YTO BCE €ro BEPIIMHBI JIEKAT HAa OKPYNKHOCTAX
ocHoBaHus. Haiinure cropoHy KBajapaTa, €Clid BbICOTa LIMJIMHAPA paBHa 2CM, a paJilyC OCHOBaHUS paBeH
TcM.

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xoa pa0doThI:

3amaua Haiinure paamyc OCHOBaHUS UUJIWHIApa HAWOOJIBIIEr0 0o0beMa, BIHMCAHHOTO B KOHYC,
paanyc OCHOBaHHUs KOTOPOTO paBeH 3.

Pemenue:

O603HauuM yepes h U r BBICOTY U paJllyCc OCHOBAHUS LIMJIMHAPA, BIIMCAHHOTO B KOHYC C BEPIIMHON
A. PaccMoTpuM oceBoe ceueHue KoHyca — paBHOOeapeHHbIH TpeyroibHuK ABC ¢ Beicotoit AO = H u
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ocHoBanuem BC =2- 3 =6 (puc.2).

[Inockocts ABC mnepecekaer UWMIMHIP, BIHCAHHBIA B KOHYC, II0 €r0 OCEBOMY CEUECHHIO —
npsmoyronbHUKy KLMN, rae touku K n L nexar coorBerctBeHHO Ha otpe3kax AB u AC, a Touku M n
N — na otpeske BC , mpuuém KL = 2r , KN = LM = h . Ilycte P — Touka mepeceuenus AO u KL .
Tpeyronsauk APL mono6en Tpeyronasauky AOC , mosTomy

AP  PL H-h r

A0 °0C y H 3

r
h=H|1-—
OTKyJa 3 . Iyctb V(r)— o6bem mununpa, rae 0< r <3. Torma
3
V (r) = r’h = aHr? 1—% =7H| r? —%

Haiinem naun6osbinee 3Hauenue ¢pynkuuu V(r)Ha npomexytke (0;3).

V'(r) = H(2r - r®) = Hr(2 -r).

[Tpomexytky (0;3)npuHaIIeKUT €AUHCTBEHHBIN KOpeHb ( I' = 2) nosydeHHoro ypaBHeHus. Ecau 0<
r <2, ro V'(r)>0. IMostomy Ha mpomexxytke (0;2)dbynkuus V(r)Bospactaer. Eciu 2< r <3, to V'(r) <0.
[Mostomy Ha mpomexytke (2;3)pynkuus V(r)yobiBaer. 3Hauut, B Touke I = 2¢ynkuus V(r)umeer
MakcumyM. CiieioBaTeNbHO, PAJUYC OCHOBAHUS IIMJIMHIpA HAUOOJIbIIEro 00beMa, BIUCAHHOTO B JaHHbIH
KOHYC, PaBeH 2.

OtBeTt: I = 2.

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

Kpurepun oneHku:

Ouenka "oTJMYHO'" CTaBUTCSA, €ciii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHUEM
HE0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aITUCH U BEIYUCIICHHS.

Ouenka "xopomo' CTaBUTCs, €CIIU BBINOJIHEHbl TPeOOBAHUS K OLEHKE "OTIUYHO", HO JJOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITTOJIHEHHOM YacTH TAaKOB, YTO IO3BOJISIET IMOJNYYHTH NpPaBUJIBHBIE PE3YyIbTaThl M BBIBOABI; B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBINOJIHEHHON YacTH paboThl HE MO3BOJISET CJIeNaTh MPAaBUIIbHBIX BHIBOJIOB.

Paszpnen S Teopusi BeposATHOCTEH M MaTeMaTHYeCKAasd CTATHCTHKA
Tema 5.1. DiieMeHTBI KOMOMHATOPUKH
IIpakTnyeckas padora Ne 57
«Pemenne KOMOMHATOPHBIX 3a71a4. PasMenieHus, coueTaHusA U MEePeCTAHOBKN

Heas padorbi: HayuuThcst oOTIAMYATh COYETAHUS OT pPa3MEIICHUH, MPUMEHATh (HOPMYIbI A
BBIUUCIICHUS BCEX BHIOOPOK O€3 MOBTOPEHUH.

Beinosnus patdory, Bel Oyaere:

yMeTh:

- pemaTh MmpocTeinine KOMOMHATOPHbIE 337a4ll METOOM Iepedopa, a TakKe C HCHOJIb30BaHUEM
W3BECTHBIX (hopmyIT;
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MarepuajnbHoe o0ecnieyeHue:
NupuBuayanbHble 3a1aHUs, CIPABOYHbIE MATEPHUAJIbI, KOHCIIEKTHI JICKIIUU.

3aganmue:

1. B copeBHoBanusx yyactByer 10 yenoBek, Tpoe U3 HUX 3aMyT 1-e, 2-¢ u 3-¢ Mecto. CKOJIBKO
CYILECTBYET PAa3IMYHBIX BAPUAHTOB ?

2. W3 rpymmel, B KOTOpo# yumTcs 12 4YelnoBeK, HEOOXOIUMO BBHIOpATh 3 YEIOBEKa B COBET
koyeka. CKOJIBKO CYIIECTBYET pa3iIMyHBbIX CHOCOOOB TaKOTro BHIOOpA.

3. Ha xHWXHOH MOJIKE BBICTABJICHBI 8 KHUT Pa3INMYHbIX aBTOPOB. CKOJIBKO CHOCOOOB MMeEETCs
JUTSl PACCTAaHOBKH 3THX KHUT B Pa3HOM MOpsiAKe?

IMopsiiok BbINOJTHEHUSI PA0OTHI

1. Onpenenute Buj BEIOOPKH O€3 IOBTOPEHHUS.

2. BeiOepere COOTBETCTBYIOIIYIO (JOPMYIY ISl BBIYUCICHUS BO3MOYKHBIX KOMOMHAIIHIH.

3. TlpomsBenuTe BHIYHCICHUS, HCIIONB3Ys MOHATHE (pakTOpHaa.

Xoa paGoTsI:

1.KonoBblit 3aMOK OTKpBIBAETCs MOCIEI0BATEIbHBIM HA00poM deThIpéX paszHbix nudp. Tpedyercs
OTIPEICIUTh YUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOYKHO IMOA00PATH I TOTO 3aMKa.

Pemenne.

Bosmoxnpix 1mudp Bcero aecsars(1,2,3,4,5,6,7,8,9,0).Kaxnass HaOpaHHas KOMOWHAIMsS KoOja
OTJIMYAeTCsl OT APYroi komMOWHanuu XoTs Okl oxgHOU uudpoii(1,4,5,7 #2.4,5,7),1u60 nopsakom Habopa
onuHakoBbIX 1Udp(1,4,5,7#4,5,7,1),m09TOMY I TOACYETA YHUCIIAa BO3MOXKHBIX KOMOWHAITMI KOJIOB
UCIOJIb3YeM (POPMYITy YUCIIA Pa3MEIIeHUN.

2.®opMyiia pa3MEIIeHUH UMEET BUILAT = —_ B namewm ciyvae n =< ,m = 10.

-yl
.. ip! iR 1032765321
At = === =109 8.7 =35040
IIponsBomum pacuér Aty = o ——=— e 10
3.CKoJIbKO CyIIECTBYET CIOCOO0OB BbIOOpA TPEX UEIOBEK U3 A€CATU?

Pemienue.
B manHoM ciyyae mpu BeIOOpE AJIsS HAC BAKEH TOJIBKO COCTaB IO TPH YETIOBEKa, MOPSI0K BEIOOpa
pOJIM HE WTPAET, MOITOMY B OTJIMYKE OT MEPBOTO MPUMEPA YUCIO CHOCOOOB MOJACUYUTAEM MO (hopmyre
COUYETaHUH.

o !
dopMyna codeTaHui UMeeT BUAOCT = —-

——— B ramem cimygae n=10, m=3.
tnlin -yl

5o.m3 LB _1pl_7laean
[IponzBoaum pacuér: i, = PP =120.

4.CKONbKO pPA3IMYHBIX YETHIPEX3HAYHBIX YHMCET MOKHO cocTaBUTh U3 1mudpl,2,3.4 9 nuudps He

MOBTOPAIOTCS)?

Pemenne.

[To ycnoBHIO 1aHO MHOKECTBO M3 YETHIPEX 3JIEMEHTOB, KOTOpbIE TpeOyeTCsl pacHoiOXHUTh B
OTpeIeIEHHOM nopsiike. 3HauuT, TpeOyeTcss HAHTH KOJMYECTBO MEPECTAHOBOK HX YETHIPEX
3JIEMEHTOB.

®dopmyna mepecTaHOBOK U3 1T —3JIEMEHTOB UMeeT BUA:F, = #! B Hamem ciaydae n =4.
[TpomsBeném pacuér: Ay =4!=4-3 -2 -1=24.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ounenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €clid pabdoTa BBIOJIHEHA B IMOJHOM 00BEME C COOIMIOIEeHUEM
HEOOXOMMOM TOCIIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOIHEHBl TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOITYIIEHbI
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2-3 HemoueTa.

Ouenka "ya0BJIEeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IO3BOJISIET TMOJNYYUTh MPAaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 5.2. Teopusi BepoSITHOCTEH M 3JIEMEHThl MATEMATHYECKON CTATUCTUKHU
IIpakTuyeckas padora Ne 58

«Kiaccuueckoe onpenesienne BeposiTHOCTU. CBOiiCTBA BEPOAATHOCTEN, TeopeMa 0 cymMMe
BepoOsITHOCTe. BorunciieHne BeposiTHOCTE»

Heas padoThl: HAYYUTHCS HAXOAUTH BEPOATHOCTH COOBITUH, WCHOIB3YS KIACCHUYECKOE
OIIpeJIeJIEHUE BEPOATHOCTH

Beimosiaue padory, Bel Oynere:
yMeThb:
~ BBIYUCIISTH B IPOCTEHIINX CIy4asX BEPOSITHOCTU COOBITHI Ha OCHOBE MOJCYETa YHCIIa UCXO/I0B;

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:

1.Haynauy BeIOpaHO HaTypanbHOE 4Mcio, He mpeBocxoasmeel). Kakoa BeposITHOCTH TOTO, 4TO
3TO YHUCIIO SBJISAETCS IPOCTHIM?

2.B knure 300 crpanun. Yemy paBHa BEpOSATHOCTh TOTO, YTO HAYraj OTKpbITas CTpaHULA Oyaer
UMETh HOMEP, KpPaTHBIN 57?

3. IonOpackiBaroTCs ABa UTPATIBHBIX KYyOHKa, MOACYUTHIBAETCS CYMMa OYKOB Ha BEPXHUX I'PaHSX.
Yro BeposiTHEE- MOJIYYUTh B CyMMe 7Hing?

Ilopsinok BbINOJHEHHS Pa0OTHI

1. Ompenenute coObITHEA, BEPOATHOCTH KOTOPOTO HY>KHO BBIYUCIHUTD.

2. Ilpocunraiite obmee yrcio(N) BO3MOXKHBIX HCXOJIOB.

3. IlpocunTaiite 4YrcIo UCX0M0B(M), OIATONPUATCTBYIONINX HACTYIUICHUIO COOBITHS A.

v . m
4. Ucnonb3yiite (opMyiy Uit BBIYUCIEHUS BEPOSTHOCTH ONMPENENEHHOTO COOBITHS. F{A) = —

Xon paboTsl:

1.B ypue 10 oauHaKoBBIX MO pa3Mepy M BECy IIAPOB, U3 KOTOPHIX 4 KpacHBIX M 6rosyObIx. M3
YpHBI U3BJIeKaeTcs oAuH map. KakoBa BEpOSITHOCTh TOTO, UTO U3BJICUEHHBIN 1Iap OKa)XeTcs roayosiM?

Pemennue.

1. CobbiTne A-«/13BNeU€HHBIN 1ap 0Ka3aucs ToIyobIM».

2. =mcno N=10

3. 4uciao m=6

4. P(A)="=2=0%

L] ic

2.Bce HatypanbHble uncia oTl go 30 3amucaHbl Ha OJIMHAKOBBIX KapTOYKaxX M MOMEUIEHBI B YPHY.
[locne TmiaTenbHOTO MEpeMEIIMBaHUs KapTOYeK W3 ypHBI  H3BJIEKaeTcs oJHa Kaprouka. KakoBa
BEPOATHOCTH TOTO, UTO YUCIIO Ha B3ATON KApTOUKE OKAXKETCS KPaTHBIM 57

Pemenne.

1. CoGriTne A-«Ha B35TON KapTOUYKE YUCIIO . KpaTHOE S».
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2. =meno N=30
3. umcio m=6(uucia 5,10,15,20,25,30)
4. Pla) === 2=z,

k1

3. U3 OykB cioBa Jugghepenyuan Hayran BeiOupaercs onHa OykBa. KakoBa BepOSTHOCTH TOTO,
4yTO 3Ta OyKBa OyJeT: a) riacHoi, 0) corjacHoi, B) OykB CoObitne A-«Ha B3ATON KapTOUKE YHCIIO .
KpaTHoE 5».

Pewenue.
CoobbiTue A-«Hayran BeiOpanHas OykBa OyAeT IJIacHOH ».
=m0 N=12(-unciio OykB B cloBe)
qrcI0 M=5(0yKBHI :u,e,e,u,a )
Pla) === %&: 0,417

urciao M=7(0yKkBelI :0,p,,p,H,u,1 )
CoobbiTue B-«Hayran BeiOpanHas OykBa OyJeT COTIaCHOM ».
=m0 N=12(-unciio OykB B cloBe)

P =2=L 0,583
1 12

© 0N ~wWwDNE

Cobpitne C-«Hayran BeiOpanHas OykBa OyneT OyKBOW u.
10. =mcao N=12(-4ncio OyKB B CIIOBE)

11. grciio M=0(Takoil OyKBEI HET B JAHHOM CJIOBE )

12. P =T=_=0

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepun onenkmn:

Ouenka "oTauM4HO'" CTaBUTCA, ecii paboTa BBHINOJHEHA B IOJHOM O0BEME C COOIIOJCHUEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUSL.

Ounenka "xopomo' cTaBUTCS, €CJIU BBIIOIHEHBI TPEOOBaHUS K OLIEHKE "OTINYHO", HO JOIMYIIEHbI
2-3 HepoueTa.

Ouenka "yI0BJIeTBOPUTENbHO' CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCTU TAaKOB, YTO IO3BOJISIET IOJYYUTh NPABUIBHBIE PE3YJAbTaThl M BBIBOJBIL, B XOJIE
MIPOBEEHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

Onenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BBHIIOJHEHA HE MOJIHOCTBIO MM 00bEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.
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