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IMosicuuTeILHAS 3aIMCKA

@DOH/T OIICHOYHBIX CPEJICTB MO 00IIe00pa30BaTeIbHON YIeOHOM qUucTHILTHHE «MaTeMaTHHKA
(Briroyasi anrebpy M Hayajga MaTeMaTUYECKOTO aHallM3a, T€OMETPHUIO) HAIpaBlIeH Ha KOHTPOJIb U
yIOpaBieHUE MPOLECCOM MNPUOOpEeTEeHUs HEOOXOIUMBIX 3HAHWM, YMEHUH, HABBIKOB U YpPOBHS
chOpMUPOBAHHOCTH KoMIleTeHINH, ompeaeneHHbix B @PI'OC mno cnemmansHocTH  35.02.07
«MexaHu3anus CeNbCKOro X0351UCTBaY.

@DOH/JT OIIECHOYHBIX CPEJICTB MO 0011e00pa3zoBaTenbHON yueOHON nucuuIuinae «MaTeMaTHKa
(Bkitowast anreOpy W Hayala MaTEeMaTHUYECKOrO aHaiu3a, TEeOMETPHUI0)  HCHONB3YeTCs Mpu
MIPOBEJICHUU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOYHOH aTTeCTAIlUH CTY/ICHTOB.

Texymuid KOHTPOJIb, OCYIIECTBISICTCS IMPENOIaBaTeIeM B IPOIECCe M3YyUCHHUS CTyICHTaMHU
yuyeOHOro marepuana (yCTHOro (MHCbMEHHOTO) OIpOCa, TECTOBBIX 3aJaHUl, NPU BBIIOJIHEHUU
1a00paTOPHO-TIPAKTUYECKUX PAOOT M T.I1.).

[TpomexxyTouHasi arrectanusi B (opMe 3K3aMeHa [0 JAaHHOW JUCIUIUIMHE TPOBOJUTCS II0
TEOPETUYCCKUM H MTPAKTUICCKUM 3HAHHSIM CTYICHTOB.

B cTpykTypy doHIa OLIEHOUYHBIX CPEACTB BXO/IUT:

- [Tacnopt ®OC.

- [IpakTuueckue pabOTHI.

- TecToBble 3a1aHus.

- BOHpOCLI " 3aJIaHUs K 9K3aMCHY.



ITACITIOPT ®OHJJA OHEHOYHbIX CPEIACTB
OBIIME IMTOJIOKEHUA

JIaHHBIII KOMIUIEKT OLIEHOYHBIX CpEICTB, MNpPEIHAa3HA4eH I OpPraHU3alMM TEKYIIEro Hu
MIPOMEKYTOYHOIO KOHTPOJS 3HAHUM CTYAEHTOB IEPBOr0 Kypca mo JucuuIumimHe «Maremaruka»
(BriTrOYas anreOpy U Hauajga MaTeMaTHYECKOrO aHAIN3a, TEOMETPHIO).

Tekymas arrecTanus Mo AUCHUTUIHHE SIBJISETCS 00sS3aTeIbHON ISl BCEX CTYACHTOB IEPBOTO
Kypca. Pe3ynbTaThl Tekylleil aTTecTallid OLEHUBAIOTCS MO TEKYIIUM pe3ylibTaTaM paboThl, Kyla
BXOJIAT YCTHBIC U TUCBMEHHBIC OTBETHI HA BOMIPOCHI, BHITIOJTHEHHE MTPAKTUIECKUX PAOOT.

OcHoBHasl LleNb TEKYIEro KOHTPOJIA — JMAarHOCTUKA 3HAHUU U YMEHUH B IIPOLIECCE YCBOEHUS
OYepeHOMN TeMbI U, IPU HEOOXOAMMOCTH, KOppeKIHs o0ydeHus. PerynspHoe npoBeieHrue KOHTPOJIS
TEKYILEr0 YpPOBHS YCBOEGHHS JEATEIBHOCTH MO3BOJSET MCIPABIATh HENOCTATKU OOyueHHs U
JOCTUTaTh HEOOXOIMMOTO YPOBHS YCBOEHUS.

CDOpMOﬁ HpOMe)I(YTO‘lHOﬁ aTTCCTallMH 110 JUCLHHUIIIINHE ABJIACTCA YCTHHﬁ JOK3aMCH.

[TpencraBnennsiit ®OC coaepKUT KOMIUIEKT OMIJIETOB JIJIsl IPOBEACHUS YCTHOI'O AK3aMEHa.

IMKAJA OIIEHKA OBPA3OBATEJIbHBIX TOCTUXKEHUM

Kpurepun oueHuBaHusi NPaAKTHYECKUX PadoT

[TporeHT pe3ysIbTaTHBHOCTH O11eHKa YpOBHS MTOJITOTOBKH
(IpaBUIILHBIX OTBETOB) 0a1 (oTMeTKa) BepOaIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 — 89 4 XOpoIIO
70-79 3 YJIOBJICTBOPUTEIHLHO
MmeHee 70 2 HEY/I0BJIETBOPUTENBHO
PE3YJIBbTATHI OCBOEHUSA YYEFHOM JUCITATIINHEI,
MNOJJIEXKAIIUE MPOBEPKE

O01Me KOMIETeH MU

B pesynbpTare KOHTPOJIS M OLEHKH MO JAUCUUIUIMHE OCYLIECTBISETCS MPOBEPKA CIETYIOIIUX
00IIMX KOMIIETEHIIHIA:

OK 1. TlonumaTh CyIIHOCTh M COLMAJIBHYIO 3HAYMMOCTh cBOed Oyaymiedt mpodeccuu,
MIPOSIBJIATH K HEW YCTOWYNBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STEIHHOCTh, BHIOUPATh TUIIOBbIE METO/IbI U CLIOCOOBI
BBITIOJTHEHUS MPO(PECCHOHANBHBIX 3a/1a4, OLIEHUBATh UX 3PPEKTUBHOCTh U KaUeCTBO.

OK 3. IlpuHuMaTh pelieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYAlMsIX M HECTH 33 HHX
OTBETCTBEHHOCTb.

OK 4. OcymectBiasaTh NOUCK M HCIOJb30BaHME HH(OpManuu, HEOOXOJUMON s
3¢ PEeKTUBHOTO BBIMOTHEHUST TPO(PECCHOHATBHBIX 3a/1a4, NPO(YECCHOHATBLHOTO U JIMYHOCTHOTO
pa3BUTHA.

OK S. Hcnonb3oBath MH(OPMALIMOHHO-KOMMYHHMKAI[UOHHBIE  TEXHOJOTHUH B
npoecCUOHATLHON 1eATEIbHOCTH.

OK 6. Paborarh B KOJNJIEKTMBE W KomaHjae, >(PQGEeKTHBHO OOMATHCI C KOJUIETaMU,
PYKOBOJICTBOM, MOTPEOUTEIISIMU.

OK 7. bpatp Ha cebsi OTBETCTBEHHOCTh 3a pPabOTy WICHOB KOMaHIbI (MTOJMYWHEHHBIX),
PE3yNbTAT BBIMOJHECHUS 33/JaHUH.

OK 8. CamocToATENbHO ONpenessiTh 3a1a4uu MpodhecCUOHATBLHOTO U JTUYHOCTHOTO Pa3BUTHS,
3aHUMAThCS CAMOOOpa30BaHNEM, OCO3HAHHO TJIAHUPOBATH MOBBIIICHNE KBATH(UKAIIUH.




OK 9. OpueHTHpOBaTbCS B YCJIOBUSX YaCTOH CMEHBI TEXHOJOTHH B MpoQecCHOHaTbHOM
NEsITebHOCTH.

YMeHnus v 3HAHUA
B pesynbpTaTe nuzydeHus: yaeOHON AUCIMIUIMHBI CTYICHT JOJIKEH:
3HATh:

31 — 3HaueHHMe MaTeMaTHYeCKOW HAyKH JUIsl pelIeHUs 3a/lad, BO3HUKAIOIIUX B TEOPUHU U
MPaKTUKE; HIMPOTY U B TOXKE BPEMSI OTPAHUUYCHHOCTHh NMPUMEHEHHS MAaTEMaTUYECKUX METOAOB K
aHaJIM3y ¥ UCCIIEI0BAaHUIO MTPOLIECCOB U ABJICHUH B MPUPOJIE U OOIIECTBE;

32 — 3HayeHUWE NPAKTUKH U BOIMPOCOB, BO3HUKAOIIMX B CaMOM MaTeMaTUKe st
(GbopMUPOBaHUS U PA3BUTHUS MAaTEMaTHYECKOW HAyKH; UCTOPHIO PA3BUTHUS MOHSTHUS YUCIA, CO3AAHUS
MaTeMaTUYeCKOro aHajin3a, BOSHUKHOBEHHS U Pa3BUTHUS FTE€OMETPUU;

33 — xapakTep 3aKOHOB JIOTUKM MAaT€MaTUYEeCKUX PACCYXACHUN, UX MPUMEHUMOCTb BO BCEX
00J1aCcTSX YeTIOBEUECKOM JAeITeITbHOCTH;

34 — BepOSITHOCTHBIN XapaKTep Pa3INYHbIX MPOILECCOB OKPYKAIOLIET0 MHUPA.

YMmerh:

V1 — BBINONHATH apu(pMeTHUECKUe NEHCTBUSA Haj YMCIaMM, COYeTasi YCTHbIE M MHChbMEHHBIE
MIPUEMBI; HAXOJIUTh NMPUOIMKCHHBIC 3HAUYEHUS BEIMYMH W MOTPEITHOCTH BBIYMCICHHIA; CPaBHUBAThH
YHCJIOBBIE BBIPAXKCHUS;

VY2 — HaXxoAWTh 3HAYECHUSI KOPHS, CTETICHH, JIoTapu(mMa, TPUTOHOMETPUIECKUX BBIPAKEHUH Ha
OCHOBE OIIpeJIeNIeHus], UCIOJb3Ys IPU HEOOXOIUMOCTH MHCTPYMEHTAJIbHbBIE CPEJCTBA; MOJIb30BaThCS
NPUOIMKEHHON OIIEHKOH MPH MPAKTUYECKUX pacueTax;

Y3 — BBINOJNHATH NpeoOpa3OBaHUs BBIPAKEHUH, HpUMEHSS (OpMyJbl, CBS3aHHbBIE CO
CBOMCTBaMHU CTENEeHeM, Jorapu(mMoB, TPUTOHOMETPUUYECKUX (PYHKIINA;

Y4 — BeIYMCHATH 3HAUE€HUE (YHKIMHU 1O 3aJJaHHOMY 3HAUEHHIO apryMeHTa NpU pa3iMyHbIX
crioco0ax 3afaHusi QyHKIINH;

VY5 — onpenensiTh OCHOBHBIE CBOMCTBAa YHCIOBBIX (YHKUMH, HIUIIOCTPUPOBAaTH HMX Ha
rpadukax;

V6 — rpaduku GyHKINH, HIUTIOCTPUPOBATH 10 IPadUKy CBONCTBA JIEMEHTAPHBIX (DYHKIIHIA;

V7 — ucnonp30BaTh NOHATUE PYHKIIMH JUIsI ONUCAHUS U aHAIM3a 3aBUCUMOCTEN BEIMUNH;

V8 — HaXOAUTH MPOU3BOHBIE FTTIEMEHTAPHBIX (DYHKIIHIA;

VY9 — ucnonap30BaTh NPOU3BOAHYIO AJISl U3YUYEHUS CBOMCTB (PYHKIIMH U OCTPOEHUS I'paUKOB;

V10 — npuMeHATh HNPOU3BOJHYIO JJS NMPOBEACHMS NMPUOJIMKEHHBIX BBIYMCICHUH, pemaTh
3aJla4yM MPUKJIAJHOTO XapaKTepa Ha HaX0XKJIeHUEe HauOOJIbIIEr0 U HAMMEHBIIIETO 3HAUEHUS;

V11 — BbUHCIATE B MNPOCTEHMIIMX CiydasX IUIOMaId ¥ OOBEMBl C HCHOJIb30BAHUEM
OIIPEJICIEHHOTO UHTErpaa;

V12 — pemarb panuoHaJbHbIE, MOKa3aTelbHbIE, JIOTapu(MUUECKUE, TPUTOHOMETPHUECKUE
YpaBHEHHUsI, CBOJSIIMECS K JIMHEHHBIM W KBaJpaTHBbIM, a TaKXKe AaHaJOTHYHbIE HEPaBEHCTBA U
CUCTEMBI;

V13 — ucnionb3oBath rpaduueckuil METOJ pelIeHHs] YpaBHEHUM U HEPABEHCTB;

V14 — u300paxarh Ha KOOPAWHATHOHN IJIOCKOCTH PEIIEHUs] YPaBHEHUH, HEPABEHCTB U CUCTEM
C IByMSI HEU3BECTHBIMH;

V15 — cocraBisATh M pelaTh ypaBHEHUS U HEPABEHCTBA, CBS3BIBAIOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MPUKIIAIHBIX) 3a/1a4ax.

V16 — pemars mnpocTele KOMOMHATOPHBIE 3a/Jaud METOAO0M Iiepedopa, a TaKxke C
MCIOJIb30BAaHNEM M3BECTHBIX (HhOPMYII;

V17 — BBIMUCAATH B MPOCTEHUIINX CIY4asxX BEPOSTHOCTH COOBITHI Ha OCHOBE ITOJICUETA YHCIa
UCXOJI0B;

V18 — pacmo3HaBaTh Ha 4YepTeXax M MOENSAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH
TpeXMepHBbIE OOBEKTHI C UX ONUCAHUSIMHU, U300pAKEHUAMUY;



V19 — onuckiBaTh B3aMMHOE MPSIMBIX U MJIOCKOCTEM B MPOCTPAHCTBE, apryMEHTUPOBATH CBOU
CYXJCHHS 00 3TOM PacroIOKEHUY;

Y20 — ananu3upoBaTh B MPOCTEUIIMX CIy4yasX B3aUMHOE pacloJIOKeHHE OOBEKTOB B
MIPOCTPAHCTBE;

Y21 — u3o0pakaTb OCHOBHBIE MHOTOTPAHHHUKH W KPYTJBIC TEJa; BBIMOJHSTH YEPTEKH IIO
YCIIOBUSIM 33]1a4;

VY22 — ctpouts npocTeiiiue ceueHus Kyoa, Ipu3Mbl, TUPaMUIbL;

V23 — pemaTh I[UIAHUMETPUUECKHME M TMPOCTEHIIME CTEPEOMETPUUYECKUE 3aJayd  Ha
HaXO0X/ICHUE TEOMETPUYECKUX BEIMYHH (IJIMH, YTIIOB, IUIOMAACH, 00EMOB);

VY24 — ucnonb30BaTh MpU PEIICHUU CTEPEOMETPUUECKHX 3a]ad MJIaHUMeTpruuecKre (HakTol U
METO/bL;

VY25 — npoBOANTH OKA3aTENIbHBIE PACCYKACHUS B XO/I€ PELLICHUS 3a/au.



Konnpukarop KOHTPOJIBHBIX 3a1aHUI

QO yHKIMOHAIBHBINA TPU3HAK Kon
OLIEHOYHOI'O Cpe/CcTBa (TUI Merton/popma KOHTPOIISA KOHTPOJIbHOT'O
KOHTPOJIbHOI'O 33JJaHUs) 3aJlaHus
[IpoekTHOE 3a1aHKe YueOHbIi MPOEKT (KypCOBOH,
HCCIIeIOBATENbCKUIA, 00yYJatoui, 1
CEpBUCHBIH, COLIMAIbHBII TBOPUYECKUH,
PEKJIaMHO-TTPE3EHTALIMOHHBIH)
PedeparuBHOe 3amanne Pedepar 2
Pacuernas 3anaua KonTtposnbHas pabota, MHIUBUAYATIbHOE
JIOMalIHee 3a/1aHue, JlabopaTopHas 3
pa0oTa, NpaKTU4eCKue 3aHs;ATHS,
MIACbMEHHBIA DK3aMEH
ITouckoBas 3aaua KonTtposnbHast pabota, MHIUBUAYATIbHOE 4
JIOMAIITHEE 3a/1aHHe
AnanuTHueckas 3a1a4a KontposnbHas pabota, MHIUBUAYATIbHOE 5
JIOMAIITHEE 3a/1aHHe
I'paduueckas 3anaua KonTtposnbHas pabota, MHIUBUAYaIbHOE 5
JIOMAIITHEE 3a/1aHNe
3anaua Ha nporpamMupoBanue | KonrponbHas pabota, UHauBHyanbHOE 7
JIOMAIITHEE 3a/1aHHe
Tecr, TecToBOE 3a71aHKE TectupoBaHue, NMCbMEHHBIN 3K3aMEH 8
[IpakTuyeckoe 3a1anue JIaGoparopHas paboTa, IpaKTUYECKHE 9
3aHSITHSL, TPAKTUYECKUN SK3aMEH
DK3aMEHAIIMOHHOE 3a/1aHne ITuchbMeHHBIN/YCTHBINH YK3aMeH 10
PosneBoe 3ananue JlenoBas urpa 11
HccnenoBaTenbckoe 3aaHue HccnenoBaTenbckas paboTa 12
Joxman, coobmenne 13
3aganne Ha BKP numioMHEBIH Brinmycknast kBanudukaimonsas pabora 14
MIPOEKT CIIO
3ananue Ha BKP numiomnas Brinycknast kBanugukamonHas padbora 15
pabota CIIO
3ananue Ha BKP nucemennas BrinyckHast kBanugukamonHas padbora 16
HK3aMeHallMOHHas padoTta HIIO
3ananue Ha BKP Brinycknast kBanugukaimonHas padbora
BBIIIYCKHAsI IPaKTUYECKas HIIO 17

KBaJIM(UKaIMOHHas paboTa




Coaep:xaTejibHO - KOMIIETEHTHOCTHASI MATPHIIA OIEHOYHBIX CPEICTB TEKYIIEero KOHTPOJIA (pacrpee/ieHre TUIIOB U KOJTMYECTBA KOHTPOJIbHBIX
3a/IaHUi 110 HJIIEMEHTaM 3HaHUW U YMEHUM).

Conep:xaHue Kox KOHTPOJILHOTO 3a1aHust KoaunuecTBO

y4e0HOro MaTepHasa KOHTPOJIbHBIX
1o mporpamMme OK1-O0OK9 3alaHuH MO

yueOHO THIIAM

JTUCIHUIIJIMHBI 3113213334 |V1{V2|VY3|V4|V5|Y6|[VT7|VY8|VO|VIOVIL|VI2IV13|V14|V15[V16|V17|V18|YV19|YV20[Y21|Y22|V23|YV24|Y25 9

Tema 1.

Begeoenue.

Tema 2.

OcHoebl 9 7

MpU2OHOMempuu

Tema 3.

Pazeumue nonsmus o 9 2

yucne

Tema 4.

Kopnu, cmenenu u 9 3

J02apugmol

Tema 5.

Dynxyuu, ux 9191919 9

ceolicmaa u 2paguxu.

Tema 6.

Ypasnenus u 91919 7

Hepagencmaa

Tema 7.

Ipsmvie u niockocmu 9199 9 7

8 npoCmpancmee

Tema 8.

Koopounamwi u 9 1

6EKMOPbl




Tema 9.
Hauvana
Mamemamu4eckoco
ananuza

Tema 10.
Mnozoepannuxu

Tema 1.
Tena u nosepxnocmu
epaujenus

Tema 12.
Hsmepenus 6
ceomempuu

Tema 13.
Kombunamopuxa,
CMamucmuxa, meopusi
geposimHocmen

Tema 14.
Oboowenue
NPOUOEHHO20
mamepuana

Bceco

59




ConepmaTe.nbno - KOMIIETECHTHOCTHAadA MaTpUIla OIICHOYHLIX CPEIACTB l'lpOMC)KyTO‘IHOfI aTTeCTAallun

Conepxanue
y4ueOHOro marepuaJja
10 nporpamMmme
yueOHou
AUCHMILINHBI

Koxa KOHTPOJILHOI'O 3aJaHUS

OK1-0K9

KoauvecTBO
KOHTPOJIbHBIX
3aJJaHUi 1o
THIIAM

31 [ 32 |33 (34 | VL | Y2|VY3|V4|V5]|VY6|VY7|VY8]| VY9 |VIO|VII|VI2|VI3|VI4|V15

Y16

y17

V18

v19

y20

v21

v22

y23

y24

y25

10

Tema 1.
Beeoenue.

Tema 4.
OcHosbl
mpucoHoMempuu

10 10

Tema 3.
Pazeumue nouamus o
yucne

10 10

Tema 4.
Kopnu, cmenenu u
Joeapughmol

10 10

Tema 3.
QyHryuu, ux
ceolicmea u epaguxu.

10 10 | 10 | 10 | 10

Tema 6.
Ypasuenus u
HepageHcmea

10 10 | 10 | 10

Tema 7.
Ipsimvie u niockocmu
6 npocmpancmee

10

10

10

10

10

Tema 8.
Koopounamet u
BEKMOpbl

10 10




Tema 9.
Hauvana
Mamemamu4eckoco
ananuza

10

10

10

10

10

Tema 10.
Mnozoepannuxu

10

10

10

10

10

10

10

10

Tema 1.
Tena u nosepxnocmu
epaujenus

10

10

10

10

10

10

Tema 12.
Hsmepenus 6
ceomempuu

10

10

10

Tema 13.
Kombunamopuxa,
CMamucmuxa u
meopusl
8eposimHocmetl

10

10

10

10

Bceeo

48




Crpykrypa 0aHKka KOHTPOJabHBIX 3aaaHuii KOC

OO01uee
Bpewms BpeMs
Kon KonmgectBo BBITTOJTHEHHSI BBITTOJTHEHHSI
KOHTPOJIBHOTO Tun KOHTPOIBLHOTO KOHTPOJIBHBIX KOHTPOJIBHOTO | KOHTPOJLHBIX
3aJJaHHs 3aJJaHHs 3aJJaHuil 3aJJaHHsl, 9ac 3aJIaHMi, Yac
9 [TpakTudeckoe 3agaHue 59 2 118
DK3aMEHAIlMOHHOE
10 48 0,5 24
3aJJaHKe
Hroro: 83 2,5 142

11




Texkymmii KOHTPOJIb
yCIIeBAeMOCTH CTY/J€HTOB
IIpakTuyeckune padboTsl
IMosicHuTENABLHAN 3aNIHCKA

IIpakmuueckoe 3anamue - 3T0 (popma OpraHu3alMU y4eOHOro Ipolecca, MPEeAroararnas
BBINIOJIHEHUE CTYACHTaMH [0 3aJaHUI0 M I0J PYKOBOACTBOM IIPENOJaBaTels OOHOW WIIU
HECKOJIBKUX ITPaKTUUYECKHUX PaloT.

Huoaxmuueckas yenv npakmuyeckux pabom - GOpMUPOBAHUE Y CTYIEHTOB IPOPECCHOHATIBHBIX
YMEHUH, a TaKXKe MPaKTHUECKUX YMEHUH, HEOOXOIUMBIX JUISI U3YUEHUS TOCIEYIONINX Y4eOHbBIX
JUCLMIUIMH, a TaKXKe IOATOTOBKAa K IPUMEHEHUI0 3THX YyMEHUH B Ipo¢deccHOHATIbHOU
JESTEIIbHOCTH.

Tak, Ha MPAKTUYECKUX 3aHATUAX IO MaTeMaTHKe y CTYAECHTOB (POPMHUPYETCS YMEHHME pellaTh
3aJ1a4i, KOTOPOE B JAbHEHUIIIEM TOJHDKHO OBITH UCTIONB30BAHO VIS PEICHHS TPOPECCHOHATBHBIX
3a[a4 10 CIIELHAIbHBIM JUCLUILINHAM.

B xone BBIMONHEHUS NMPAKTUYECKUX PAOOT CTYJACHTHI OBIAJEBAIOT YMEHHSMH MOJB30BAThCS
UHPOPMALIMOHHBIMM ~ UCTOYHUKAaMH, paboTaTh C  HOPMATUBHBIMU  JIOKYMEHTaMH U
WHCTPYKTUBHBIMUA MaTepUallaMH, CIPABOYHUKAMH, BBINOJIHATH YEPTEKH, CXEMBI, TAOJHUIIBL,
pelaTh pa3Horo poja 3afauu, AejaaTb BHIYMCICHUS.

3aauu, KOTOpbIE PEIIAIOTCA B X0/1€ MPAKTUYECKUX 3aHATHH 110 JUCLHUIUIMHE:

1) pacmupeHue M 3aKperjeHHe TEOPETUYECKUX 3HAHWUM, MOIYYEHHBIX B XOJI€ JIEKLIMOHHBIX
3aHATHH;

2) ¢opmHpoBaHHE Yy CTYAEHTOB IPAKTHUYECKHMX YMEHHH M HaBBIKOB, HEOOXOAMMBIX JJIs
YCIIELIHOTO pEeLIeHUs 3a/1a4;

3) pa3BUTHE y CTYAEHTOB MOTPEOHOCTH B CaMOOOpPA30BaHMM U COBEPIICHCTBOBAaHMM 3HAHUN U
YMEHMH B Mpoliecce U3yuyeHus MaTeMaTHUKH;

4) ¢opMupoBaHHEe TBOPYECKOIO OTHOIIEHUS M MCCIEIOBATENbCKOIO MOJAX0/Aa B IpolEecce
W3YYEHUS JUCIUILINHBL;

5) ¢opmupoBanue npodeccrHoHalIbHO-3HAYMMbIX KadecTB OyAYILEro ClenualucTa U HaBBIKOB
MIPUJIOXKEHUS TTOTYYEeHHBIX 3HaHUH B TpoecCHOoHaNbHOM cdepe.

B mpakTtuueckue paboThl BKIIOUEHBI 3aJaHMs, HAaIpaBJIeHHbIE HA (POPMUPOBAHUE y CTYJICHTOB
KOMITETCHIINI, HeoOXoauMbIX Jiiid kadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e oCHOBHOIO
o0rmiero oOpa3oBaHus C MOJYYEHHUEM CpPEIHEro o0Iero oopa3oBaHMs; MPOTrPaMMBbl MOATOTOBKH
KBaJIM(ULMPOBAHHBIX PadOYUX, CIYKaLIUX; IPOrpaMMbl MOJATOTOBKU CIIELIUAIUCTOB CPEIHETO
3BEHA:

OK 1. IloHumaTh CYIIHOCTh ¥ COLUAIBbHYIO 3HAYUMOCTb CBOEH Oynyie npodeccuu, IposBIsSTh
K HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JE€SATENBHOCTh, BEIOMPATh THUIOBBIE METOJBI M CHOCOObI
BBINOJIHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, OLIEHUBATh UX APPEKTUBHOCTH U Ka4eCTBO.

OK 3. [IpuHuMare pemeHrs B CTaHJAPTHBIX M HECTAHJIAPTHBIX CHUTYallUsAX M HECTH 3a HHUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh HOUCK M UCHOJIb30BaHUE NH(POpMaLUK, He00X0uMON 117151 3P (HEKTUBHOTO
BBITOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, TPO(PECCUOHATBHOTO U IMYHOCTHOT'O PAa3BUTHSI.

OK 5. Ucnonb3oBath HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B MPOECCHOHATBHON
JEATENBHOCTH.

OK 6. Paboratp B KOMJIEKTHBE W B KoMaHjae, 3(PGEKTHUBHO oOHIaTbCcs C KOJJIEraMu,
PYKOBOJICTBOM, ITOTPEOUTENISIMHU.

OK 7. Bbpatb Ha cebsi OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMAaH[bl (IOJYMHEHHBIX), 3a
pE3yJbTaT BBIIIOJIHEHUS 3aJaHUI.

OK 8. CamocToATenbHO ONpeAeNiaTh 3a7adnd MpodheCcCHOHATBPHOTO W JMYHOCTHOTO Pa3BUTHSA,
3aHUMAaThCs caMO00pa30BaHUEM, OCO3HAHHO TIAHMPOBAThH MOBHIIICHNE KBATU(PHUKAIIH.
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OK 9. OpueHTHpOBAaTBCS B YCIOBHSX YacTOH CMEHBI TEXHOJOTHH B MpodecCHOHATHLHON
NESITETbHOCTH.

Kpumepuu oyenku evinonnenHot pabomol:

OTBeET OLICHUBAECTCSI OTMETKOM «5%», €CIIH:

paboTa BBINOJHEHA MOJHOCTHIO; B JIOTUYECKUX PACCYXACHUSIX U OOOCHOBAHMM PEHICHUS HET
npoOesioB W OIMMUOOK; B PEHICHWH HET MAaTeMaTHYeCKHX OIIMMOOK (BO3MOXKHBI HEKOTOPHIE
HETOYHOCTH, OMHICKH, KOTOpasi HE SBJIAETCS CIEACTBHEM HE3HAHUS WJIM HEMOHHWMaHUS y4eOHOTro
MaTepuana).

OtmeTKa «4» CTaBUTCS B CIIEAYIOIIUX CIy4asK:

paboTa BBIIOTHEHA IMOJTHOCTHIO, HO 00OCHOBAHUSI IIArOB PEIICHUS HEJJOCTATOYHBI (€CITH YMEHUE
00OCHOBBIBAaTh PACCYXJCHHUS HE SBISUIOCH CIIEHUANIBHBIM OOBEKTOM IMPOBEPKHU); JOMYLICHBI
oJlHa omMOKa, WK €CTh JIBa — TPH HEA0YETA B BBHIKIIAJAKAX, PUCYHKAX, YePTEeKaxX MM rpadurax
(ecru 3TH BUJIBI pabOT HE SBIISUIUCH CIICIIMAIBHBIM 0ObEKTOM IPOBEPKH).

OTMeTKa «3» CTaBUTCS, ECIU:

JOTIYIIIEHO He Oosee ABYX OMIMOOK Win 6osee ABYX — TPeX HEJOYETOB B BBHIKIAJKAX, YEpTexKax
wim rpadukax, HO CTYJICHT 00IalaeT 00sM3aTeIbHBIMU YMEHHUSMU TI0 IPOBEPSIEMON TeMe.
OtMmeTKa «2» CTaBUTCS, €CIIU:

JIOTTYIICHBI CYIICCTBCHHBIE OIIMOKH, IMOKA3aBIIMEe, YTO CTYACHT HE 00JamaeT 00s3aTeIbHBIMU
YMEHHSIMH 110 IaHHOI TeMe B IIOJTHOM Mepe.

[IperogaBaTens MOXKET TOBBICHTH OTMETKY 3a OPHTHHAIBHBIA OTBET HA BONPOC WIIH
OpUTHHAIILHOE pEIIeHHEe 3aJauyd, KOTOpbIe CBUICTENHCTBYIOT O BBICOKOM MaTeMaTHYECKOM
Pa3BUTHHU CTYJICHTA; 32 PEIICHUE 0O0Jiee CIIOXKHOU 3a/1a4l WIH OTBET Ha 00JIee CIIOKHBIM BOIPOC,
MpeJI0KEHHBIE CTYJCHTY JOMOIHUTEIBHO MOCIE BHIOTHEHUS UM KaKUX-JIN0O0 JPYTUX 3aJaHHH.

IIpakTHyeckas padora Nel
Tema: Pagnannas mepa yrua.
Menn:
- TO3HAKOMHTBHCS C OCHOBHBIMH U3MEPEHUSAMU YIJIa, IOHATHEM PaJuaHa, OCHOBHBIMU
(dbopMynaMu BbIpaXXeHHsI YIJIOB B Ipajycax U paJuaHax;
- Hay4YHUTbCs UCMOJIB30BaTh GOPMYIIbI IPeoOpa3oBaHMs YIJIOB B Ipagycax U
paanaHax.

Hopma Bpemenu: 2 yaca
OOopynoBaHme: HHCTPYKIIMOHHAs KapTa
Xoa paboThI:
1.ITo3HaKOMBTECH C OCHOBHBIMHU BOIIPOCAMH TEMBI.
Kaxk u3BeCTHO, YIIIbl H3MEPSIOTCS B TPaycax, MUHYTaX, CeKYH/IaX. DTH U3MEPECHUS CBS3aHbI
MEX1y COO0N COOTHOLIEHUSIMU

1° =60’ 1 =60"
1Y 1

1’: _ n_| _—
(60J ! (aoj

KpoMe yka3aHHBIX, HCIIOIB3YETCS TAK)KE €AUHHIIA U3MEPEHUS YIJIOB, Ha3bIBaeMasi paouaHoM.
VYTII0M B OMH paJyiaH Ha3bIBAIOT LEHTPAIbHBIN yroj, KOTOPOMY COOTBETCTBYET JUIMHA AYTH,
paBHas IJMHE paJryca OKPYKHOCTH. YToI, paBHBIN | paa n300pakeH Ha PUCYHKE.

!
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PajmanHas Mepa yria, T.€. BEJIMYMHA YIJIa, BRIpA)KEHHAs B paJdaHax, He 3aBUCHT OT UIMHBI
paauyca. OTO CIeayeT U3 TOro, YT0 (PUTYpHI, OTPAHUYEHHBIC YIIIOM U IYTOil OKPY>KHOCTH C
IIEHTPOM B BEPILUHE STOT0 yIia, MOI00HbI MEXY COOOM.

VY CTaHOBUM CBSA3b MEXKTY PaJHaHHBIMK U TPAIyCHBIMUA H3MEPEHUSIMH YIIIOB.

VYriy, paBHOMY 180°, COOTBETCTBYET MOJIYOKPY)KHOCTb, T.€. Ayra, [uyinHa | koTopoii paBHa ntR:
I=nR.

Yro6bl HAUTH PagMaHHYIO MEPY STOTO YIjia, Hao JUIMHY ayru | pasmenuts Ha uMHy paanyca R.

[Tonmyunm: R =T.
CrienoBaTenbHO, pagranHas Mepa yria B 180°=7 pao.

0 T
Orcrona nmomyvyaem, 4To paguaHHas Mepa yriia B 1~ paBHa ——

180
=" pao.
180 7
Ipubnuscenno 1 0 pasen 0,017 pao.
3 pasencrea 180°=1 pad Taxxke clemyer, 4To rpaaycHas Mepa yria B 1 paj paBHa

0
@: 1 pao= 180 .
T s

Ipubnuscenno 1 pao pasen 5 7.

2. PaccmoTtpuTe nmpuMepsl iepexoa OT paJuaHHON MEpPBI K TPaAyCHOW U OT I'paJyCHOI MephI K
paguaHHOM.

Ilpumep 1. Bripasute B rpanycax 4,5 pan.

Pewenue

80° 180° _ 810°

Tak kax 1 pao= , 10 4,5 pao= 4,5 —— ==— ~ 258",

Ilpumep 2. Halipure paninaHHylo Mepy yria B 72°,
Pewenue

Taxk kak 1° = ﬁ pao, to 72°=72. ﬁpcm: 2?ﬁpad ~1,3 pao.

3ameuanue. Ilpu 3amucu paguaHHOM MephI yrita 0003HaYEHUE pao YacTO OMYCKAOT.
3. BemmosHUTE 3a1aHuS.

1) Beipasute B paguaHHO#l Mepe YIJIbI 300, 450, 600, 900, 2700, 360°.

2) 3anonHuTe TAOIULY:

o 0

z z z z
6 4 3 2 2
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sin a

COS a

g a

ctg a

3) Haiimure rpagycHyro Mepy yria, pagdanHas Mepa kotoporo pasHa 0,5; 10; % ;

2 9 6 4
4) Haiinute paauaHHyiO Mepy yriia, paBHOTO 1350, 2100, 360, 1500, 2400, 3000,
-120°, -225°,

5) Boruucnure:

. T T
1) 2sin—+tg—;
) 3797
2) cosz-sins—”;
2 2

. 3z T T
3) 2sinz2cos — +3tg—-ctg —;
) T > g 4 g >

. T T T T
4) sin(-—)+3cos—-tg—+ctg—;
) sin( 4) R
5) sin?” +sin?
4 3

6) to?Zsin g2 L.
) 19 4 3 g 3

IIpakTnyeckas padora Ne2
Tema: OcHOBHBIE TPUTOHOMeETpHYECKHE (opMYyJIbI.
Hemnn:
- TO3HAKOMHUTBHCS C OCHOBHBIMU TPUTOHOMETPUUYECKUMU (HOPMYJIaMu;
- Hay4YHUTbCS UCMOJIb30BAaTh TPUTOHOMETPUUECKUE (POPMYJIBI IPH YIIPOLICHUH U
peoOpa3oBaHNU TPUTOHOMETPUYECKUX BBIPAKEHUHN, HAXOKICHUH 3HAUYECHU N
TPUTOHOMETPUUYECKUX (PYHKLUH 110 OHOMN U3 U3BECTHBIX.

Hopma Bpemenn: 2 gaca
OO0opynoBaHme: HHCTPYKIIMOHHAS KapTa, OCHOBHBIE (DOPMYIIbI TPUTOHOMETPHUH, CIIPABOYHBII
MaTepuai 1o TPUrOHOMETPHUH.

Xon pa6oThi:
1.ITo3HaKOMBTECH C OCHOBHBIMH (hOpMYJIaMH TPUTOHOMETPUHU, BCTIOMHHUTE 3HAKU
TPUTOHOMETPUUECKUX (YHKIIMH 110 KOOPAUHATHBIM YETBEPTAM

sin a4cos?a=1;

__sina | __cosa
tga—'cosoa’ ctgcc_sincc :
tg o ctga=1;

2 L I 2 o
tg a+l—m, ctg a+l—m
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A, R R,
+H+H\ =+ [~
NN AN AN

2. Hcnonb3yst OCHOBHBIE ()OPMYIIBI TPUTOHOMETPHUH YIIPOCTUTE CIIEAYIOLINE BHIPAKECHUS:
1) 1—cos? x;
2)sin? x —1;

3) cos? x + (L—sin? x);

4) sin® x + 2cos® x —1;
5) (1—sin x)(1+ sin x);
6) (1 — cos x)(1+ cos X);
1-sin®x
cos® X

1-cos® X _
1—-sin®x’

9) sin? x + cos? x + tg 2x
10) sin x - ctgx

7)

8)

3. Hcnonb3ys cripaBOYHbIM MaTepuall 0 TPUTOHOMETPUH U 00pasiibl pelieHus, HalauTe
3HAUEHUS TPUTOHOMETPUYECKUX (DYHKIUHN MO OTHOM U3 U3BECTHBIX. 3a1aHUS BBIIIOJHUTE 110
BapHUaHTaM.

Bapuanr 1

1) [awno: Sina:—g; 3—7[<a<27z.
41 2

Haiitu: cosa,tga, Ctgor .

2) Jano: COSa:—l; 7r<05<3—ﬁ.
25 2

Haiitu: Sina, 9o, Clgar .
Bapmuanr 2

. 7 V4
1 : Slha=—; O<a<—.
) Hano a o a 5

Haiitn: cosa,tga, clga .

9 T
2 . CoSa=——:; —<a<r.
) Mano a 1 > a<r

Haiitu: Sina, tga, Ctgcx .
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Oo0pa3en peuieHust 3a1aHUA
3aoanue:

. 5 T
Hano: Slha=—, —<a<m.
13 2

Hantu: cos o, tga, ctga.
Pernenne: U3 gopmynsr  Sin® @ +c0s° @ =1  momydaem, uro €0’ @ =1—sin’ .
T.X. o SBASETCS YIIOM 2-0ii YUETBEPTH, TO €r0 KOCUHYC OTPHILIATEIEH. 3HAUMT

2
cosa = —/1-sina = - —[ij :—\/l—é :_\/% :_E.
13 169 169 13

5

y sine 13 5 13 5 5
Haiziem t ga="M%_ 18 _ > [ 18)_ 5 g, 2
aiiieM tga mo popmyne  tga coser 12 13( 12 12 go 1
13
_12
Haiinem ctga mo popmyne clga = cosa =£=—E~E=—E=—ZE, clga=-2—

sina 9 13 5 5
13

OtBeT: COS & :—E, Qo = —E, Ctgo :—22.
13 12 5

IIpakTnyeckas padora Ne3
Tema: IIpumeHeHne TPUTOHOMETPHUYECKHX GOPMYJI K NPe00Pa30BAHMIO BbIPAKCHHUH.
Menn:
- BBIpa0aThIBaTh HABBIKHM UCIOJIb30BAHUS TPUTOHOMETPUUECKUX (DOPMYIT MPU YIPOILEHUH U
peoOpa3oBaHNU TPUTOHOMETPUUYECKUX BBIPAKEHUH.

Hopma Bpemenn: 2 yaca

OOopynoBaHMe: MHCTPYKLIMOHHAS KapTa, CIPABOYHBIM MaTeprall 10 TPUTOHOMETPHH.
Xon pa6oThi:

Hcnoab3ys cipaBo4HbIil MaTepraJl BbINOJIHUTE 3aJaHUS

1. JlokakuTe TOXKJIECTBO:

a)(l+tga) +(1-tga) = c0522 . 6)(tlga+cga) —(iga—ctga)’ =4
a

2. YIpoCcTUTE TPUTOHOMETPUYECKHUE BBIPAKECHUS:
1 sinacosa 1 1 1

—— -1 0)1- ; 6)1-———; 2)— ——
sin“ clga COs” sinad—-1 sina+1

a)

3. HOKa)KI/ITe, YTO IMPH BCEX NJOMYCTUMBIX 3HAYCHUAX ¢ , 3HAUCHHUE BBIPAKCHUA

sin® a—cos’ a +1 5 1+ 2sina cosa
(sin 2a) 7 (sin @ +cos @)’

HE 3aBUCHUT OT « . @)
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4. IpeoOpazyiiTe TPUTOHOMETPUUIECKUE BBIPAKCHUS:

9o +1 6) tg(~a)cos a +sina 6) cg(-a)sina
l+ctiga c0S &
2) cos’ atg®(—a)—-1 0) — 1-g(=a) o tg(-a)+1
sin o + cos(—«) 1-ctga

5. Ypocture BeIpaKeHUs:
2 —
COS X Fgar 6) tgza 1

_ +cos’a  )sin® x+00s” X +tg°x
1+sinx g a+1

a)

2) (sinx—2cosx)’ +4sinxcosx  9) tg?x(L—sin?x) e

CnpaBouHblii MaTepuas
OcHoBHBbIE hopMyJIbI
sin?’x+cos’x=1, xeR.
sinx V4
tgx=——, X#—+7xk,keZ.

ctg X:C?ﬂ, xzxk, keZ.

sin x
1+tg°x = ——, x# L ink, keZ.
COS“ X 2
l+ctg’x=———, x=xk, keZ.
sinx

tgx-ctg x =1, x¢%k.

JlonoiHUTeIbHBIE (POPMYJIBI
sinx=1-cos’x, xeR.

cos’x=1-sin’x, XxeR.

IIpakTnyeckas padora Ned
Tema: @opmyJibl IPUBEACHUS
Memnn:
- TI03HAKOMUTHCS C MOHIATHEM (DOPMYIT IPUBEACHHUS, IPABUIIOM,
C TOMOIIBI0 KOTOPOTO MOXKHO 3alucaTh 00y GOpMyIly NpUBEIECHUS
He npuberas K Tabyuue;



- HAy4YHUTbCS UCIOJIB30BaTh MPABUIIO IPUMEHEHHS (YOPMYIT IPUBEACHUS, IPUBOJIS BHIPAKECHUS
K TPUTOHOMETPUYECKON (PYHKIIMY yrJa.

Hopma Bpemenu: 2 yaca

O0opynoBanme: HHCTPYKIIMOHHAS KapTa, GOpMYJIbl IPUBEACHHUSI, CIIPABOYHBIA MaTepral 1o
TPUTOHOMETPHH.

Xox padoTsi:
1.ITo3HaKOMBTECH C OCHOBHBIMH BOIIPOCAMU TEMBI.

V4 3T
Tpuronomerpudeckue GyHKIIUN YTIOB BUIA E toa,rt 0{,7 + a, 27 £ a MoryT ObITh

BBIPA)KEHBI Yepe3 PYHKLUHU YIia ¢ ¢ TOMOLIbI0 (OPMYII, KOTOPbIE HA3bIBAIOT hopmyramu
npUBeOeHUsl.
2. B tabnuiie gaHbl GOpMYITBI IPUBEACHUS TSI TPUTOHOMETPUYCCKHUX ()YHKITHH.

®yHkuma (yron B | 90°- | 90°+ | 180°- | 180° + | 270°- | 270° + | 360° - | 360° +
) a o o o o a o o
sin cosa |cosa | sina | -sina | -cosa | -cosa | -sina | sina
cos sina |-sina |-cosa | -cosa | -sina | sina | cosa | cosa
tg ctga |-ctga | -tga tga ctga | -ctga | -tga tga
ctg tga | tga | -ctga | ctga tg a -t{ga | -ctga | ctga
®yHKuma (yron B | /2 - | /2 + m—a | T+a 3mw/2—- | 3mw/2+ | 21w - 2T + o
paa.) a a a a a

[Tpocnenute no Tabauie 3aKOHOMEPHOCTH, UMEIOIIIME MECTO AJist (POPMYII IPUBEACHHUS,
3alMILIUTE UX B TETPAJb:

- (pyHKIIMA B ITpaBoOii YacTU paBeHCTBa OEpeTcs ¢ TEM K€ 3HAKOM, KaKOH UMEeT UCXOHast
(GYHKIMS, €CIIM CUUTATh, YTO YTOJl & SIBJSIETCS YIJIOM IEPBOM YETBEPTH;

- 1711 yTIOB 77 + @, 27 + o Ha3BaHKe UCXOMHOI (QYHKIIMU COXPaHSETCS,

Vs 3T .
- 1151 YTJIOB 2 +a, > + @ Ha3BaHWE UCXOAHOU (YHKIMU 3aMEHACTCS (CHHYC Ha KOCHHYC,

KOCHHYC Ha CUHYC, TAHT€HC Ha KOTAaHT€HC, KOTAHTCHC Ha TAHTEHC).
3. PaccMoTpuTe IprMeEp MO UCTOIb30BAHUIO 3aKOHOMEPHOCTEH I (hOpMyYJI IPUBEICHUS:
3aoanue: Bripa3uTth tg(n- & ) 4epe3 TPUTOHOMETPUYECKYI0 (YHKIUIO YIiIa o .

Pewenue:

Ecnu cuutate, yto @ sBnsercs yriom | uerBeptu, To M- ¢ Oynet yriom |l ueTBepTH, BO BTOpOit
YEeTBEPTH TAHT€HC OTPUIIATEINICH, 3HAYUT B MPABOM YaCTH PABEHCTBA CJIEYET MOCTABUTh 3HAK
«MuHycy. I yriia 7- @ Ha3BaHUE NCXOAHOM (QYHKIMH «TaHTeHC» coxpansercs. [Toatomy tg(m-
a)=-tga

3. BemmonauTe CJICAYIOIUC 3alaHUA:

1) IIpuBeauTe k TpUroHOMETpHUYECKOi GyHKIMH yriia oT 000 90°:  tg 1377, sin(-178°), sin
680°, cos(-1000°)
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2) Haiigute 3HaueHue BeipaxkeHus: Sin 240°, cos(-210°),  tg 300°, sin 330°, ctg 225°, sin 315°
1) Vmpocrute Boipaxkenue: Sin(a — %); cos(a —x); ctg(a—360°); tg(—a+2707)

4) IIpeobpasyiiTe BbIpaKeHHE:
@) SiN(90 *-a))+cos(180°+ a)+tg(270°+ a)+ctg(360°+ a)
cos(—a)cos(180° + &)
sin(—«)sin(90° + )

IIpakTnueckas padora NeS
Tema: @opMyJibl CyMMBI H PA3HOCTH CHHYCOB M KOCHHYCOB.
Menn:
- BbIpabaThIBaTh HABBIKM MCIIOJIB30BaHUS (POPMYJI CYMMBbI CUHYCOB U KOCUHYCOB IS
peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH.

Hopma Bpemenn: 2 yaca

OO0opynoBaHme: HHCTPYKIIMOHHAS KapTa, CIPAaBOYHbIN MaTepuall 10 TPUTOHOMETPHH.

Xon padoTsi:

Hcronb3yst CpaBOYHbINA MaTePHUAIT 10 TPUTOHOMETPHUH YIIPOCTUTE BBHIPAXKCHUSL:
sinfa+ B)=sina - cos p +cosa - sinf
sin(o—B) =sina - cos p—Ccos a - sin B
cos(a+PB)=cosa - cosPB—sina - sinf
cos(a—B) =cosa - cos B +sina - sinf

tga+1tgp
tga+B)=—— -
g(a+P) 1-tga-tgp
tgo—tg P
tg(a—B):T
go - tgp

_ Cigo - ctgf-1
ctg(a+p) = ctgp+ctga
cta( B)_Ctgoc-ctg[3+1
fa - ctg B - ctg a

IIpakTHyeckas padora Ne6
Tema: YnpouieHne TPUroHOMETPUYECKHUX BbIPAKEHUH.

Menn:
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- BbIpabaThIBaTh HABBIKM UCIIOIB30BAHUS OCHOBHBIX TPUTOHOMETPHUUECKUX (HOPMYIT JUIs
peoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPA)KEHUI.

Hopma Bpemenu: 2 yaca
OO0opynoBaHme: HHCTPYKIIMOHHAS KapTa, CIPAaBOYHbBIN MaTepuall 0 TPUTOHOMETPHH.
Xox padoTbI:

Hcnonp3ys cripaBOYHBIA MaTepuall MO0 TPUTOHOMETPUHU YIIPOCTUTE BbIPAKEHUS:
1) (tga +ctga)(1+cosa)(l—cos @) ;

5 (sina +cosa)® -1
ctgar —sinacosa
3) sin® & +sin® a cos’ a + cos’ ¢;

4) sin’ o +sin® e cos® a + cos* «;

5) (sin(z + &) + cos(% +a))® +(cos(27 — o) — sin(%ﬁ -a))%;

6) cos(% +a)cosa + sin(% +a)sing;

7) sina sin(a + B) + cos a cos(a + f);
T—a

.o . . 3T
8) 4sin—=sin sin(— — a);
) 5 (2 a)

T+a L T+a
—2sin? 2 :

9) 2cos’

H 2
10) (smﬂjt_cosﬂ) )

1+sin2p8
11( cosa  cosa

- - jsinZa;
1+sinag 1-Sina

9 1+cos(z+ f) .
sin(z— )

1-cos2a +sin2a

13) - ;
1+ cos2a +sin2a
14) ctg S (1—cos 23).

IIpakTnueckas padora Ne7
Tema: Pemienune ynpaxHeHHH 110 TPUTOHOMETPUH.
Memnn:
- BBIpa6aTBIBaTB HAaBBbIKH UCIIOJIB30BAHUA OCHOBHBIX TPUTOHOMCTPHUICCKUX (bopMyn JIIs1

Hp606pa3OBaHI/I$I TPUTOHOMCTPUYICCKUX BBIpa)KCHHﬁ.

Hopma Bpemenn: 2 yaca



OobopynoBanue: UHCTPYKIIMOHHAS KapTa, CIIPABOYHbBIA MaTepHral 0 TPUTOHOMETPHUH.
Xox padoThI:

HCHOJ’IBBYH cnpaBqumﬁ MaTe€pHrall 10 TPUrOHOMETPHUHU BBIIIOJIHUTE CICAYIOINEC 3alaHNA:
1) HaiinuTe HanOOJIbIIICEe 3HAUCHUE BHIPAKCHHUS
1) 1—(cos® a —sin® a);
2)1-sinacosatga;
3) cos® artg’a +5¢008° o —1;
4) sina + 3sin® a + 3co0s” «.
2) JloKaxxuTe TOXICCTBA:
1) (tga +ctga)® — (tga —ctga)® =4 ;
2) (2+sinp)(2—sinp)+(2+cos B)(2—cos B) =7 ;
3)ctgax + Mo _ _1 X
l+cosa sina
4) (sina +cosa)’ + (sina —cos a)® = 2;
5) 8L _CO8_ agp;
1-sing 1+sing
6) (sina + cos a)® —sin2a =1.

. . : 40
3) Haiigure sin(a+f), ecim Sina = ok sing = T Ol- YTOJI BTOPOii YeTBEPTH, a [3- yroi

YETBEPTOU YETBEPTH.

4) YupocTuTe BhIPaKEHHS:
sin2
1) _Sin2p_ ; 3
1+cos2p cos| — — 2«
2) ctiga(l—cos 2a); ——=——Zctg(r +a)
1+cos(z +a) . 1+cos 2a ;
sin(r — «)

1—cos 2a . _ 6) (tga + ctgax)(1+ cos &) (1 —cos a);
4) ——— 9| = +a|;
sin(zr +2a) \ 2

7)sin® a +sin® acos® a +cos* a

IIpakTuyeckas padora Ne 8
Tema: KomniiekcHble yncsia. Ajliredpanyeckue 1eidcCTBUSI HAl KOMILUIEKCHBIMHM YHCJIAMH.

Henn:
- MIO3HAKOMUTKCS ¢ PopMyrIamu anreOpandecKux AeUCTBUN HaJl KOMIUIEKCHBIMH YUCIIAMU,
HAaYYHUTBECA BBIIIOJIHATDE CJIOKCHUEC, BBIYUTAHUE, YMHOXCHUC U JJCJICHUEC ABYX KOMIIJICKCHBIX
quce.

Hopma Bpemenn: 2 yaca

O0opynoBanme: UHCTPYKIIMOHHAS KapTa, yueOHuk [1.T.AnanacoB «COOpHUK 3a/1a4 110
MaTeMaTHKE.

Xon padoTsrI:
22



1. Ilo3HakOMBLTECH C OCHOBHBIMH BOIIpOCaMU TEMBI

KoMIutekcHble yncina BO3HHMKAIOT B CBS3M C 3aJa4eil PEIECHUs KBAaJApPATHBIX ypaBHEHHH. Tak,
OCTaBasACb BO MHOXKECTBE JICHCTBUTENBHBIX 4YHMCEJ, HEBO3MOXKHO pELIMTh KBaJIpaTHOE
ypaBHEHHE, TUCKPUMUHAHT KOTOPOTO MeEHbIIe Hyis. KomrmiekcHble 4Yncina HeoOXOIUMBI B
Pa3IMYHBIX IPUIIOKEHUAX MATEMaTHKH.

Komnaexcroe uuciio — 3To BeIpakenue Bupa Z = X + 1y, (1.2)

rae X, Y — BelecTBennble uncna, a | =~/—1 — uuumas eounuya. TlepBoe n3 BEIECTBEHHbIX
4uced, X, Ha3bIBACTCS GewjeCmEeHHOU (OelicmeumenvHoll) 4acmvio KOMIUICKCHOTO YHCIa
(ucnionb3yetcs o6oznauenue X = Re Z); Bropoe, Y, - muumoti uacmoio (Y = IMZ). Beipaxenne

(1.1) Ha3BIBAIOT aseebpauyeckoli hopmoll 3anUcu KOMIIEKCHO20 YUCIA.

[cTIOM, conpaxcennviM K Z =X+ 1Y, HaspBatoT uucino Buma Z=X—1Yy. Hcnone3ys ¢Gopmynay pazHOCTH

o2 2
KBaAparoB, Iomy4yaeM, 4yto ZZ = X"+ Y". MOXHO a0Ka3aTb, YTO KOPHAMHU KBaJAPAaTHOI'O

YpPaBHEHUSI C OTPULATEIBbHBIM JUCKPUMUHAHTOM SIBJISIOTCS J1Ba COIPSIKEHHBIX KOMIUIEKCHBIX
qyucia.
CrpaBeAsiuBbl CIHEAYIOLIUE NPAsUla apupmemuideckux Oetcmeull HA0 KOMNIEKCHbIMU

yucaamu Z; = X + iyl U Zy=Xy+ iy2:

1)z 22, =(X +1y) £ (X +1y,) =(X £ X,) +i(y; £ Y,) (ocymectBiusieTcs cnoxenne
WM BBIYUTAHUE AIreOpandecKuX IBYWICHOB U MPUBEICHUE MTOJOOHBIX);

)2y - 75 = (X +1yp) - (Xo +1y2) = (XX — YrY2) +1(X Y2 + X2¥1)  (ocymecrrnsercs
MIEPEMHOXKCHUE aNreOpanyecKuX JBYWICHOB W TPHBEACHHE TMOMOOHBIX C

B yaeTom Toro, uro 12 = —1);
3)i _4a? _ (X + !Y1)(X2 - '_)’2) _ (XaXp + Y1yzg + '()2(2 Y1 —%1Y2) (o1a omepamus
Z, 27, (X +iy)(X% —1y,) X2 + Y2

BO3MOJKHA TOJIBKO B City4ae, koraa Zo #0+10=0).

umep 2. BeIUucanuTe Z = " YKa3aTb BCHICCTBCHHYIO U MHUMYIO YaCTU MMOJTYUCHHOT'O KOMIIJICKCHOT'O YHCJIA.

3+4i
UileHUe. HeﬁCTBYH B COOTBCTCTBUHU C HpaBI/IHaMI/I HOHY‘I&CMZ

,_2-Ti_(2-7i)(3-4i) 6-8i—21i+28i" 6-20i-28 _—22-20 _ 22 29..

C3+4i (3+4i)(3-4i) 9-16i°  9+16 25 25 25

22 29
nodromy Rez=——, Imz=——.

25 25
3aganue 1. BeruncauTse, BRINMNUCATh BEMIECTBEHHYIO 1 MHUMYIO YaCTH IOJYYEHHBIX
KOMIIJIEKCHBIX YHCEII.

. s 2+3i . 1+7i

1) (2-3i)—-@Q+i)(2i-1) 2) i 3) 6I+2—3i
L+
4) (3+|)—1_i

33}13HI/IC 2 Brimomaure HeﬁCTBHﬂ HaJd KOMIIJICKCHBIMU YHUCJIaMU:
1) (-12+5i)+(7-3i)
2) (5+7i)(-3-4i)
3) (-2+3i)(1-4i)
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4) (-10-8i)-(7-6i)

5) (-7-8i)-(3-4i)

6) (-3+5i):(5-6i)

7) (10+3i):(20-12i)

8) (2+i):(-4-3i)

9) (-2-3i):(8-9i)

10) (0,5-4,3i):(-3+2i)

11) (2,5-1,7i):(5-4i)

12) (5+2i):(2-5i)+(3-4i):(4+3i)
13) (6-2,5i)(7-5i):((5,1-8)

IIpakTnyeckas padora Ne 9
Tema: PemieHue ypaBHeHHii ¢ 0OTPULIATEIbHBIM JUCKPUMHHAHTOM.

Henan:
- IO3HAKOMUTKCS ¢ (POpMyIamMH pelIeHUs KBaJAPaTHBIX YPABHEHUI C OTPUIATEIbHBIM
JUCKPUMHUHAHTOM, HAYYUTHCA PCLIATh YPABHCHHUA C OTPULATCIIbHBIM JUCKPUMHUHAHTOM.

Hopma Bpemenn: 2 yaca

OO0opynoBanme: NHCTPYKIIMOHHAS KapTa, yueOHuk [1.T.AnanacoB «COOpHUK 3a1a4 110
MaTEeMaTHKE
Xon pa6oTsi:
1. 3anumure popMyibl JUIsl HAXOKICHUS TUCKPUMUHAHTA U KOPHEW KBaJApaTHOTO

YpaBHCHU:A B ClIy4ac OTPUIATCIBHOIO AMCKPYUMHWHAHTA.
2. PaCCMOTpI/ITC U 3alIMIIUTC MIPUMEP PCIICHHUA YPAaBHCHHA C OTPULIATCIIbBHBIM
JAUCKPUMHUHAHTOM.

IIpumep 1. Pemuth ypaBHEHHE X% —6x+18=0.

Pewenue. JIACKpUMMHAHT JaHHOrO ypaBHeHus: D =(-6)°—-4-1.18=36-72=-36

MEHBIIIE HYJIS, HO TEepPbh Mbl MOKEM BOCIIOJIb30BATHCSI MHUMOM €IMHUIICH:
_6+4-36 6++/36-V-1 6+6i

2 2 2 2

,T.e. X, =3+31; X,=3-3i.

3. Pemmre kBagpaTHBIE YpaBHEHUS C OTPHUIIATEIIEHBIM JUCKPUMHHAHTOM:
1) x*-4x+5=0

2) x*-6x+16=0

3) x*+2x+3=0

4) x*+4=0

5) x*+4x+12=0

6) x°-4x+8=0

7) x*-2x+5=0

8) 2x%-x+1=0

9) x*+6x+18=0
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10) x*+8x+17=0
11) x®+x+1=0
12) 3x*+x+1=0

IIpakTuyeckasi pa6ora Ne 10

Tema: Kopenb N-0ii cTeneHn U ero cBoiicTna.

Memnn:

- MO3HAKOMUTKCS C ONPEICIICHUSIMH apU(PMETHIESCKOTO KOPHS, KOPHSI N-0ii CTETICHH,
CBOMCTBaMH KOPHS N-0il CTENEHH;

- ACTIOJIb3Ysl CBOMCTBA KOPHEH N-1/ CTENEHU TOOUThCs Oe30MMNO0YHOTO
peoOpa3oBaHus BEIPAXKEHUH, COEPKAIIUX PAJAUKAIIBI.

Hopma Bpemenu: 2 yaca

O0opynoBanme: HHCTPYKIIMOHHAs KapTa, yueOHuk A.H.Konmaropos 10-11kn «Anredpa u
Hayaja aHaJlnu3ay.

Xoxa padoTbI:

3anuiuuTe ONpeneIeHUe KBaJIpaTHOrO KOPHs U3 YUCIIa a.

3anuiuTe onpeneneHue apupMeTuuecKoro KOpHs N-oil CTENEHU U3 Yucia a.
3anuiuuTe ONpenerIcHue KOpHs N-0M CTENICHU U3 YUCIIa a.

PaccmoTtpuTe npumepsl pelieHns ypaBHEHUN.

3anuIIuTe OCHOBHBIE CBOMCTBA KOPHEM, pACCMOTPUTE IPUMEPBI IPUMEHEHUS ITHUX
CBOMCTB.

6. BrimonHuTe 3a1aHUS:

agrwbdE

1) BeraucnuTs:

1. 3125: 2. 4/0,0001 : 3,
4. 8/8.3/4: 5. 39.24: 6.
7. 3/0,001-27: 8. 3/2°.6%2 :

9. 3/,/0,000001 -/+/256 .
10. 3/0,064 ; 11.4/81; 12. 1/-128:

7
13. 3/25.3/5:  14.%/48-162: 15. V2 ;

1/256
16. 4/0,0081-16 ; 17. ¥/2°.6%

2) BpiHECTH MHOXUTENb 332 3HAaK KOPHS:

1. @ﬁg;
2. %GE;

3/-32;
625
3\/5 )
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o v A w
w
3
N

. 3/32x°y*? .
3) BHecTH MHOXHUTENb I0J] 3HAK KOPHS:
1. 2-3/3;
2. 3x*-\[Bxy
3.3-42;
4. 2x*-3/5x

4) IlpencraBuTh B BHIE Va:
1. Vx;

2. x%-x

3. 4V2;

4. x-3x .

5) CpaBHUTH yHcCIA:
1. 23u ¥25;

2. \5u 7.

CripaBouHBIi MaTepHrai
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KopHau

KopHem n-oti cmenenu w3 4ncia a Ha3bIBA€TCs TAKOE YHCIIO, N-ast CTENIEHb KOTOPOI'O paBHa a.
Apugpmemuueckum koprem N-ou cmeneHy U3 YUCIIA a HA3BIBAIOT HEOTPHULIATEILHOE YHCIIO, N-ast
CTEeNeHb KOTOPOT'0 paBHa a.

Ceolicmea KopHheil

Jlnst 1r000r0 HATYypasbHOTo N, 1estoro K 1 ro0bIX HEOTPUIATEIBHBIX YHCENT @ U b BBHITIOITHEHBI
paBeHCTBa!

)¥/ab =Va -Vb

25 = =0
3)k/a =¥a (k > 0)
2)fa =Ya* (k > 0)

5)y/ak = (Q/a)k (ecru k <0,moa =0)

6) [ mobwix uucen a u b, maxux, umo 0 < a < b, evinonnsemces nepasencme o R/a < b.

IIpakTnueckas padora Ne 11
Tema: CTeneHs ¢ palMOHAIBHBIM IOKa3aTeJIeM.

Menn:

- IO3HAKOMUTBCS C OIPEICIEHUEM CTETIEHHU C PallMOHAIBHBIM
nokasaresesieM, CBOMCTBaMH CTENICHH C paIllHOHAILHBIM TIOKA3aTeleM;

- UCTOJIb3Ysl CBOMCTBA CTENEHM C PAllMOHAIBHBIM MTOKa3aTeaeM
no0uThesl 0e30mKMO04YHOro npeoOpa3zoBaHUs BRIPAXKEHUN, COJEPKAIINX
CTETEHHU, CHOCOOCTBOBAThH BHIPAOOTKE HABBIKOB CPAaBHEHMSI YK CE,
UCTIONB3Ys CBOWMCTBA CTENCHH C PAIlMOHAIBHBIM MTOKA3aTEIIEeM.

Hopma Bpemenn: 2 yaca

Oo6opynoBanue: MHCTpYKIIMOHHAS KapTa, yaeOHuK A.H.Konmaropos 10-11xk1 «Anre6pa u
Hayasa aHalu3ay.

Xox pa0doTsr:

1. 3anumure ompeneneHUe CTENEHU C pallMOHATBLHBIM MTOKa3aTeeM.

3anumnTe CBOMCTBA CTENEHEH C palliOHAIBHBIM ITOKA3aTEIEM.

3. Paccmorpute 1 3anummTe MpUMephl HAXOXKICHUS 3HAYCHUS BBIPAKSHHIA, COACPIKAIIINX
CTEIICHH.

4. BBITIOJHUTE CICAYIOIINE 3aJaHNUS:

N

| BapuaHT lIBapuanT

HpC,I[CTaBI/ITB BBIPAXKCHUEC B BUAC CTCIICHU C HpeI[CTaBI/ITI) BBIPAXKCHUEC B BUAC CTCIICHU C
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palOHAJIBHBIM TIOKA3aTCJICM:

V2
7

8/,412

a’,

HpC,I[CTaBI/ITB BBIpaXCHUC B BHUAC KOPHS H3

qucjia WKW BBIPAKCHUA:
3

75:
2
5x 3;

(6a)§;
1
(x=y)z.
Beruuciauts:
1

164;
2
83:
1
372.814 ;
1

0,01 2:
_17.1257% 4+18°:
6'.3%.(0,25)%

21 ;

643 .42 .(8°) "

CpaBHI/ITB yuclia:
2 2

433y 823:
2 1

0,35u 0,3 3.

palluOHAJIBHBIM I1OKA3aTCJICM:

J5;
316 ;

711 .
m—,

HpCI[CTaBI/ITB BBIPpa)KCHUC B BHUAC KOPHA H3

qucjia WKW BBIPAKCHHA:
8

911
2
7y °;
4
(5%)s;
1
6(a—b)s.
Berauciaurs:
1
1212;
4
83:
1
272.162;
1
0,001 3;
_15.81% —19°:

672 .18" .47

1 1
625¢ .83 .(32°)°.
CpaBHI/ITB qucia:

2 2
32 °u 26 °;
4 2
6,5'n 6,5°.
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CnpaBouyHbIil MaTepuaJl
Crenenn

m
Crenenpio uMcia & ¢ palMOHAIBHBIM TOKazareneM I =-—, rae M — [ejoe 4Yucio, a N —
n

HatypaibHOe (N>1) Ha3piBaetTcs unciao va" .
Ceoiicmea cmeneneii

ﬂﬂfl ﬂi06blxpab;u0Hdﬂbelx I u'S u 1106bIX NoNOIICUMENbHbIX @ U D Cl’lpdG@()]lUGbl paeencmea:
l)ar .a° =g

2)a":a*=a""’
3)(ar)s :aI‘S
4)(ab)" =a"-b"

o

6) Ilycmo r- payuonansnoe yucio u 0<a<b. Tocoa

a"<b" npur>0,

a">b" npur<0.

7) Ins mo6wix payuonanbhwix ¥ u S u3 Hepasencmea r>S ciedyem, umo
a">a’npua>1,

a'<a’npul<a<l.
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IIpakTuyeckas padora Nel2

Tema: IlpeoOpazoBanne BbIPaKEHU I, COTEPKAIIUX CTENEHU U KOPHH.

Menn:

- BLIpa6aTI>IBaTB HaBBbIKH npeo6pa3013aHI/I51 BBIpa)KeHI/Iﬁ, CoACPpIKAMX CTCIICHU U KOPHH.

Hopma Bpemenu: 2 yaca

OO0opynoBanme: HHCTPYKIIMOHHAS KapTa, CIPABOYHbBIN MaTepHall.

Xox pa0doThI:

I/ICHOHBSyﬁ CHpaBOqHBIﬁ MaTCpHraJl BbINIOJIHUTEC 3aJIaHUA:

1)

BAPUAHT 1

BrruucianTh:

1) 3/0,064. 2) 4/81. 3) -128. 4) ¥25-35.

Yrpocturs:
4/8a° -4/2a° 2) 3—“108b11 3) 5_"9)(2
' ' Yap? 3/288x7

BriHECTH MHOXKUTENB 3a 3HAK KOpH::

1) 432, 2) ¥a®. 3) {16-a°-b°. 4) ¥81.4°-b%.

Buectu MHOXUTETD oA 3HaK KOpHA:
1) 3-42. 2) ¢-42. 3) 2x-3Bx. 4) 2-x*-33xy .
BAPUAHT 2

BrruuciuTh:

1) %125, 2) 4/0,0001. 3) §/-32. 4) ¥8-V4.




Yupocturs:

N ey 2) 3/160x*° 3 }/5x*

BriHECTH MHOKHTEIND 32 3HAK KOPHS:

1) 81. ) o’ . 3) 32.x5-y°.  4) 564 xty2.

BHecTr MHOKUTEIb 1O/ 3HAK KOPHS:

1) 2-3/3. 2) x-3/5x . 3) 3-x-45xy. 4) 2-y®-3/4xy.
Obobwenue nouamus cmenenu

BAPUAHT 1

[IpencraBuTh BeIpa)KEHHE B BUJIC CTCIICHHU C PALlMOHATIBHBIM MoKa3aTeneM (1—4).

) V7. 2) 415, 3) Yo, 4) ¥3°.

[IpeacTaBuTh BhIpAKEHHE B BH/IE KOPHS M3 YKC/Ia WK BhipakeHus (5— 8).
3

3 1 3 2
5) 24. 6) 84. 7) 4b7. 8) (2b)s.
Berauciuts (9 — 20).

1 3 1 2

2 1
9) 814. 10) 362. 11) 27°. 12) 0001°. 13) 2-643. 14) 471.8%. 15)
10-3275 —10°.

BAPUAHT 2
[TpeacTaBuTh BhIpaKEHKE B BUJIE CTEIICHH C PAIllMOHATIBHBIM MOKa3atesneM (1—4).

1) V2. 2) $15. 3) Ym°. 4) Vs,

[IpencraBUTh BEIpOXKCHUE B BUZIEC KOPHS M3 YHCIIA WK BbipaxeHus (5— 8).
2 4 3

7 _ — —
5) 8. 6) 7°. 7) 5m°. 8) 6mé.
Borauciuts (9 — 20).

1 2

1 4 1 3 2 1
9) 362. 10) 273. 11) 001 2. 12) 492.  13) 3.8%. 14) 2°.645. 15)
10-243% —10° .

IIpakTnyeckas padora Ne 13
Tema: [IpeoOpazoBanue rpag)uKoB.
Memnn:
- TIO3HAKOMMTHCS C OIpEAeTCeHHUEM YHMCIOBOW (YHKIMHM, apryMeHTa U 3HaueHus (QyHKUuUH,
rpaduka GyHKINH, IpaBUIaMH ITpeoOpa3oBaHus TpapHKoB;
- HayuduTbhCs CTPOUTH Tpapuku (YHKIUH, HCIONb3ys IpaBWia MpPeoOpa3oBaHUsI- MEPEHOC,
ckatue, oToOpakeHue.
Hopma Bpemenn: 2 gaca
O0OopynoBanue: MHCTPYKLMOHHAs KapTa, yueOHuk A.H.Konmaropos 10-11k1 «Anrebpa u
Hayaja aHaJu3a».
Xon padoTsr:
3anuiuTe onpeneaeHre YUCI0Bol QyHKINH.
3anummre onpeaesieHus apryMeHTa U 3Ha4eHUs! QYHKITUH.
3anuuuTe NoHATUE rpaduka QyHKIUH.
3anumuTe mpaBuiIo s mocTpoeHus rpaduka pynkuun f(X)+b n paccmorpure
IpUMeED.

el oA
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5. 3anmmmre npaBuio s nocTpoeHus rpaduka pynkiun Kf(X) u paccmorpure
puMep.

6. 3anmmmre nMpaBwUIIO IS NOCTpoeHus rpaduka pynkimn f(X-a) u paccmorpure
npuMep.

X
7. 3anummTe MpaBwIIO I NOCTpoeHus rpaduka ¢pyHkimn f( E) U pacCMOTpPUTE

puMep.
8. B omHOIf 1 TOM Ke cucTeMe KOOPAUHAT OCTPOUTE rpaduKu (hyHKITUI:
1 1 1
a. y=—, y:_+2, y=——
X X X—2
b. y=x%, y=4-x4 y=-(x-2)%,

1
c. y=——+1
y X—-3
d. y=1-(x+2)%,
e. y=(x-2)>4,
f y:2+l
X

CnpaBouHbIii MaTepuaa H 00pa3ibl peleHust
IIpaBuia npeoO6pa3oBanus rpapukoB GyHKIMHU
Jns moctpoenus rpaduka pynkuuu y=f(X)+b, rae b — nocrosHuoE wncno, HamO

nepenectu rpaduk f Ha Bekrop (0; b) B1oJIb OCH OpAMHAT.
yT y = x2+1 -

s moctpoenus rpaduka Gpynkuuu y=Kf(X) wago pactsaayts rpaduk ¢pyukipm y=f(X)
B K pa3 BIOJIb OCH OpIHHAT.

3ameuanue: Ecmm 0< |k | <1, 10 pacTsbkeHue ¢ KodhGUIHEHTOM K Ha3bIBAIOT CKATHEM.
Ecnu k<0, To mmst moctpoenust rpaduka ¢pynkiun y=Kf(X) Hamo cHauana pacTsHyTh
rpaduk B k| pas, a 3aTeM OTPa3UTh ET0 CUMMETPUYHO OTHOCUTENBHO OCH abCIUCC.

\ ~
' y 4 7 "« 4
\ iy | N &
' Wl ey N/‘b
'
\ Y v
' ! 3
\\ D fesens ,:
\ ]
\ 1} ’
\ &
1 X

I'paduk dyukiun y=f(X-a) momy4aercs u3 rpaduka f neperocom (Bmoiib ocu adbeiuce)
Ha BekTop (a;0). OOparute BHUMaHue, uyTo eciu a>0, To BekTop (a;0) HampaBieH B
MOJIOKHUTEIHHOM HaIlpaBlIeHUH OcH abcuuce, a npu a<( — B OTpULIATETLHOM.
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4. Jlnst moctpoenus rpaduka ¢pyukimu y=F( (zj HAJI0 MOJABEPTrHYTh rpaduk GpyHKImu f
K

pacTspkeHHIo ¢ KodduuuentoM K Bi1os ocu aderucc.

VIR y =2

2\

IIpakTnyeckas padora Nel4
Tema: BospacTanue n yoObIBaHHe PYHKIHH. JKCTPEMYMBI.

Hemnn:

- I03HAKOMUTKCS C MOHATUSIMU BO3pAacTaHUsl UM yObIBaHUS (QYHKIMH, SKCTpeMyMaMu (QyHKIUH,
HAY4YHUTHCS HAXOJIUTh MMPOMEKYTKH BO3pacTaHUs U yObIBaHUS (PYHKLIMHU, TOUKU SKCTpEMyMa U
AKCTPEMYMBI (PYHKIINHU IO TPpaUKYy.

Hopma Bpemenn: 2 gaca

OO6opynoBaHue: MHCTPYKIIMOHHAS KapTa, YICOHUK
Teopernuyeckuii MmaTepuall

Onpenenenue Bo3pacratomeii pynkunu. Oynkuus y=f(X) Bo3pacraer Ha uHTEpBaje X, eCiau

xnelX, x,=x
Jutst moGBIx 1 = X u - s ! BBINOJIHSAETCS HEPABEHCTBO f [:x; )} f (.‘{1 ] Hpyrumu

CJIOBaAMH — 6OJ'ILI_HCMy 3HAYCHHUIO apryMCHTAa COOTBCTCTBYCT OoJIbIlIee 3HAUCHHUE (I)YHKL[I/II/I
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Onpenenenue yobiBawieiit pynkuuu. Oynkuus y=f(X) yOpiBaeT Ha uHTEepBaje X, €CIu is

JIFOOBIX

xeX " x,eX, x,>x

BBITIOJTHAETCA HEPABEHCTBO f (xl ) <f (xl ) . Apyrumu

CJIOBaMH — OOJIbIIIEMY 3HAYEHHUIO apIyMEHTa COOTBETCTBYET MEHbIIIee 3HaUeHNE (PYHKIINH.

WWW.HEH’EJ’S!WEH‘!S-.!‘J

J
|
|
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;Ir
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: ] — : ] Illl
L] 1 xi 1 }::2 L] | xi 1 nl:2

BO2pacTaoLan pyHKUHA

vBLIBEOIWEA HYHKLHA

3AMEYAHMUE: ecnu ¢pyHKIUS ONpe/iesieHa U HeMpephIBHA B KOHIIAX UHTEPBAIa BO3PACTAHHS
wiy yobiBanust (a;h), To ecTh pu X=a u X=Db, TO 3T TOYKH BKIFOYAIOTCS B TPOMEXKYTOK
BO3pacTaHUs WM YObIBaHUSA. DTO HE IPOTUBOPEUUT ONPECIICHUSIM BO3pacTaroueil u
yObIBaroleil pyHKIMHU Ha TpOMeExyTKe X.

Touku 3kcTpemMyma, 3KCTpeMyMbl PyHKIMH.

X, .
Touky ~ Ha3bIBalOT TOYKOW MakcumyMa ¢ynkiun y=f(X), ecriu 1u1st Bcex X u3 ee

X )E _‘.c:l
OKPECTHOCTH CIPABEIJIMBO HEPABEHCTBO f ( f ( . 3HaueHue (PYHKIUH B TOUKE

v
MaKCUMYyMa Ha3bIBaAlOT MAKCUMYMOM (l)yHKIII/II/I 1 0003HAYAIOT * Max

X N
Touky 0 Ha3bBarOT TOYKOH MUHUMYMA QyHKIMK Y=F(X), eciu I BCeX X U3 €€ OKPECTHOCTH

CIIpaBCAJIMBO HEPABCHCTBO f[

X,

HA3HIBAIOT MHHUMYMOM (YHKIHH ¥ 0603HAUAIOT - min |

X
ITon OKpecTHOCTHIO TOUKH ~ U MOHMMAKOT UHTEPBAI

MaJIo€ ITOJIOKUTECIIBHOC YHCIIO.

(xﬂ —£;X, +£)

)i f (Y] . 3HayeHre GYHKIMU B TOUKE MUHUMYMa

,rae ¢ - JocTaTo4yHo

Toukn MUHUMYMa U MaKCHMyMa Ha3bIBalOT TOUKAMM IKCTPeMyMa, a 3Ha4eHUs! (PyHKLIUH,
COOTBETCTBYIOIINE TOYKAM DKCTPEMYMA, HAa3bIBAIOT IKCTPeMyMaMU QyHKLHH.
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IIpumep 1.0Onpedenumsv no epaghuxy npomexncymru 803pacmanuisl YyHKyuu.
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Ipumep 2.0npedenumsv no epaguxy npomedxcymxu yovl8aHus GyHKYUuU.
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Ipumep 3. Ykasxcume epagux sozpacmaroweni hyHkyuu.
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Ipumep 4. Ykascume epagux yovisarowei (hyHkyuu.
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Hpumep 5. Vkazamo UHmepeaivl 603pacmanusl d)yHKuuﬁ, epadmku KOMOPbIX NPeOCcmagienbl Ha PUCYHKAX.!
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IIpakTnueckas padora Ne 15

Tema: UccaenoBanue pyHkumii.

enmn:

- TO3HAKOMUTHCS € 00IIei cXxeMol rccienoBanus GyHKIINH,

- Hay4UThCS IPOBOAUTH MO 001IIeH cxeMe ucciieoBanne QyHKIUU, CTPOUTD rpaduk QyHKINH,
€CJIM U3BECTHBI €€ CBOMCTBA.

Hopma Bpemenn: 2 yaca
OO6opynoBanmne: UHCTPYKIIMOHHAS KapTa
Xon pa6oTsi:
1.ITo3HaKOMBTECH C 0OWell cxemol UCCIe008aHUs PYHKYUU.
Haiitu o6nacte onpeneneHus ¥ 3Ha4€HUH JAHHON (QYHKIIHMH.
BoisicHUTS, siBIIsieTCS M (PYHKIMS YETHOM, HEYeTHOM, MepHOANYECKOH.
BbraucnuTe KOOpIUHATHI TOUEK TIepeceueHmst rpaduka ¢ OCSIMH KOOPAWHAT.
Haiity npomMeKyTKH 3HaKOMOCTOSHCTBA (DYHKIIUH.

BolisicHUTh, Ha KaKuX MPOMEXKYTKAaX (YHKIMS BO3PACTAET, a HA KAKUX YOBIBAET.
Haiitu Touku s3kcTpeMyma 1 3Ha4eHUs! PYHKIUHU B THX TOYKaX.

ook wndE

2. Ana hyHKUMi, rpaduKky KOTOPHIX N300pakeHbl HA PUCYHKAX, HAWUTE POMEXKYTKI
BO3PaCTaHMA U YObIBaHUS (DYHKIIMH, TOUKM MAKCUMyMa 1 MMHUMYMa, 3KCTPEMyMbI (PyHKIIHH.

T ¥ 1 \ Yy
5 l5-
‘.\\\ T3 3 y \
£\ l‘
_g7ﬂ:5 —z_j‘ou 3 5 \ 7 txl —5W;zr'_ of o) 2 1 4\5 X
\
1 . _
T 1 B 2
a) 3) 37
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3.IlpoBenuTe 1o ob1IEH cxeme uccaenoBanue GyHKINN, 3alaHHBIX IpaduKaMu:

AP PASaEaEmERERS
o I e o
N I\ —
S ANED 1IN 3_LAST 1 Ix] -2_LAo X]
5 Tl | S O
a) d)
7 T
TiRevan
yany / AL an
=6 —‘L:?ro_ L2 Lfe L6 X4 -5_N3_Llab N ?‘, ‘5 ?X‘
B I LN
i ]
[l [ 1]
8 2)

IIpakTnueckas padora Ne 16
Tema: CBoiicTBa TPUrOHOMeTpHYeCKHX (PyHKIMI (CHHYC, KOCHHYC).
Henn:

- TO3HAKOMUTHCS € O0IIIEH CXeMOM MCCIeI0OBaHUs TPUTOHOMETPUUECKUX (DYHKIIMIA, BUIOM
rpaduKoB cHHyca U KOCHUHYCA,

- HAYYUThCS POBOJUTH MO 001l cXxeMe uccieqoBanue (QyHKIHMHA CHHYca U KOCHUHYCa, CTPOUTh
rpaduku 1aHHBIX QYHKIUHI, €CJIM U3BECTHBI UX CBOMCTBA.

Hopma Bpemenn: 2 gaca
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O0opynoBaHMe: MHCTPYKLMOHHAs KapTa, yueOHuk A.H.Koamaropos 10-11k1 «Anrebpa u
Hayaja aHaJu3ay .

Xox pa6oThi:
3anummre onpeaeneHus QyHKINU CUHYC U KOCHHYC.
2. Tlo3HakOMBTECh CO CXEMOM UCCIICIOBAHUS TPUTOHOMETPUYCCKHUX (PYHKIIHH, UCCICTyITe
(GYHKIMM CHHYCA M KOCHHYCA IT0 CXEME:
1) oGmacTh onpeseacHus;
2) 00acTh 3HAYCHHIA,
3) 4éTHOCTDH, HCUETHOCTD,
4) HauMEHbBLIHNH MMOJOXKUTEIbHBIH TIEPUO/;
5) KOOpAHMHATHI TOYEK MEpeceyeHus rpaduKa ¢ OChIO 0X;
6) KOOpIMHATHI TOYEK IepeceveHHs rpadrka ¢ OChIO OY;
7) TPOMEXKYTKHU, Ha KOTOPBIX (QYHKIHSI IPUHUMAET MOJI0KUTEIbHBIC 3HAUCHHS;
8) mpomexyTKH, Ha KOTOPBIX (YHKLHUS IPUHUMACT OTPULATEIIHHBIC 3HAUCHHS;
9) mPOMEKYTKH BO3pAaCTaHMSI,
10) npomexyTKH YyObIBaHUS;
11) TOYKHM MHHUMYMA;
12) mMuHUMYMBI QYHKIINY;
13) TouKM MaKCUMyMa;
14) makcuMyMbl QYHKIIHH.
3. 3amonHuTe TAOMUILY 11 PYHKIIUN CHHYCA 110 TpaduKy

=

HaMMEHBIIINHN ITOJIOKUTEILHBINA
1S5 (V)

KOOpJMHAThI TOUEK
nepeceueHus rpaduka ¢ 0Cbro
0X

KOOPJMHATHI TOYEK
nepeceveHus rpaduka ¢ OChbio

oy

MIPOMEXKYTKH, HA KOTOPBIX
(GyHKINS TpUHUMAET
M0JIO’KUTENIbHbIE 3HAUCHHUS

MIPOMEXKYTKH, HA KOTOPBIX
(GyHKINS TpUHUMAET
OTpHUIATENIbHbIE 3HAUYE€HUS

IMPOMCEIKYTKH BO3paCTaHUA

IPOMEXYTKH yOBIBaHUS
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TOYKH MUHUMYMa

MUHUMYMBI (YHKIIUU

TOYKH MaKCUMYyMa

MaKCUMYMBbI () yHKIIUH

4. 3anonHuTe TAOMUILY 171 PYHKIIMH KOCHHYCA O rpaduKy

A

N

y=C0SX

1

op 3N\ - /T 0|
2“ "2"\/2 L 2

T /3
\/Zn

Z:J'[ ’:ziﬂ' 3Tf 7(

00J1acTh ompeneneHus

001acTh 3HAYEHU I

YE€THOCTh, HEUYETHOCTD

HaMMEHBIIINHN ITOJ0KUTEILHBINA
1(S0)5 (Vi

KOOPJMHATHI TOYEK
nepeceveHus rpaduka ¢ ochbio
0X

KOOpJMHAThI TOUEK
nepeceueHus rpaduka ¢ 0Cbro

oy

IIPOMEXYTKH, HA KOTOPBIX
(GYHKIMS TPUHUMAET
M10JIO’KUTENIbHBIE 3HAYCHHUS

IIPOMEXYTKH, HA KOTOPBIX
GyHKIUS TPUHUMAET
OTpULATENIbHBIE 3HAYEHUS

MIPOMEXKYTKH BO3PACTAHUS

MIPOMEXYTKH yObIBaHUS

TOYKH MUHHUMYMaA

MUHUMYMBI QYHKIIHH

TOYKH MaKCUMyMa
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MaKCUMYyMBbI () YHKITUU

IIpakTuyeckas padora Ne 17

Tema: CBoiicTBa TPUTOHOMETPUYECKHUX (PYHKIIUI (TAHT€HC, KOTAHT€HC).

Memnn:

- IO3HAKOMUTBCS € O0ILEH CXEeMOM HCCIeI0OBaHNs TPUTOHOMETPUUECKUX (DYHKIMH, BUIOM
rpaMKOB TaHTE€HCA U KOTAHT'€HCA,;

- HAy4YUThCS IIPOBOJUTH IO 001IeH cXxeMe uccieqoBaHue (DyHKIMM TaHI€HCa U KOTAHI'€Hca,
CTPOUTH TpaUKH TaHHBIX (YHKINHN, €CITH U3BECTHBI MX CBOWCTBA

Hopma Bpemenn: 2 yaca

O0opynoBanme: MHCTPYKIMOHHAs KapTta, yaeOHuk A.H.Kommaropos 10-11xm «Anredpa u

™

CoNoOARWNE

WhR R R R
B~ WDNPEO

o0Jacr
o0Jacr
YETHOC

HAWMMEHBIIUU ITOJIOKUTEIIbHBIN

Haydajla aHaJIi3ay».

Xon pa6oTsi:

3anummuTe onpeaesieHust yHKIUU TAHTE€HC U KOTAaHTEHC.

[To3HakOMBTECH CO CXEMOI HCCIIEI0BAHUS TPUTOHOMETPUYECKUX (PYHKIIUMN, HCCIeAyHTE
(GYHKIIMM TaHT€HCA U KOTAHTEHCAa M0 CXeMe:

00J1aCTh OIIPEICTICHUS;

001aCTh 3HAUCHMIA;

YE€THOCTh, HEUETHOCTD;

HAaWUMEHBIINI MOJIOKUTEIbHBINA MEPUO/T;

KOOpJMHATHI TOYEK MepecedeHus rpaduka ¢ 0Chlo 0X;

KOOPJIMHATHI TOUEK MepeceyeHus rpaduka ¢ ochio oY;

MPOMEXKYTKH, HA KOTOPBIX (PYHKIIMS IPUHUMAET MOJIOKUTEIbHbIC 3HAUCHHUS,
MIPOMEKYTKH, Ha KOTOPBIX (DYHKIIUS IPUHUMAET OTPUIIATEIIbHBIC 3HAUCHNUS,
MIPOMEXYTKH BO3PACTaHUS;

. IPOMEXYTKH yObIBaHMUS;
. TOUKH MUHUMYMa;

. MUHUMYMBI (DyHKITHH;

. TOUKA MaKCUMYyMa;

. MAKCUMYyMBbI (QYHKIUH.

3anonHuTe TabaMLy Ui QYHKIIMM TaHTeHca Mo rpaduKy

Ay

y=Tgx

s ¥

-2 __-zj[ n

rafs
ol
ity
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TIEPHOJT

KOOPJMHATHI TOUEK
nepecedeHus rpauka ¢ OChIo
0X

KOOPIMHATHI TOUCK
nepecedeHus rpauka ¢ OChIo

oy

MIPOMEKYTKH, Ha KOTOPBIX
GyHKIMS TPUHUMAET
MOJIOKUTEIbHBIC 3HAUCHUSI

POMEXYTKH, Ha KOTOPBIX
(GyHKINS TPUHUMAET
OTpHLIATENIbHBIC 3HAYCHUS

MIPOMEKYTKH BO3PACTAHUS

IPOMEKYTKH yOBbIBAHUS

TOYKH MUHUMYMa

MUHUMYMbI (QYHKLIUU

TOYKH MaKCUMyMa

MaKCUMYMbl (yHKIIUH

4. 3anonHuTe TaOIMIy A5 QYHKIUU KOTAaHTEHCa 110 rpapuKy

Y

y

=1gx

2 Lon _3
ZJI 29 2n

re=)

ras)

n

3n

Y

00J1acTh OnpeaesieHus

00J1aCTh 3HAYCHUI

4E€THOCTh, HEUETHOCTH

HAMMEHBIIINHN ITOJ0KUTEILHBINA
1S5 (V)

KOOPJMHATBI TOYEK
nepeceueHus rpaduka ¢ 0cblo
0X
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KOOPJIMHATHI TOUEK
nepeceueHus rpaduka ¢ 0Cblo

oy

MIPOMEKYTKH, Ha KOTOPBIX
GyHKIMS TPUHUMAET
MOJIOKUTEIbHBIC 3HAUCHUSI

POMEXYTKH, Ha KOTOPBIX
(GyHKIMS TpUHUMAET
OTpHLIATENIbHBIC 3HAYCHUS

MIPOMEKYTKH BO3PACTAHUS

POMEXYTKH yOBIBaHUS

TOYKH MUHHUMYMaA

MUHUMYMbI (YHKLIUU

TOYKH MaKCUMYyMa

MaKCUMYMbI () yHKIIUU

IIpakTnueckas padora Ne 18
Tema: IIpeoOpasoBanne rpaguKoB TPUTOHOMETPUYECKUX (PYHKIHIA.

Menn:
- 3aKpenuTh HaBBIKK TPe0OpaoBaHus rpaUKOB TPUTOHOMETPHUECKUX (PYHKITHIA.

Hopma Bpemenn: 2 yaca

OOopynoBaHme: NHCTPYKIIMOHHAS KapTa, CIIPaBOYHbIN MaTepHall

CrnpaBo4yHblii MaTepra
IIpaBunia npeodpazoBanusi rpapuKoB PyHKIHH
1. JIns noctpoenus rpaduka Gpyukipn Y=f(X)+b, raoe b — mocrosiHHOE YHMCITO, HATO
nepenectu rpaduk f Ha Bexrop (0; b) B1osms OCH opaAMHAT.

2. Jlns moctpoenust rpaduka ¢pyukipn y=Kf(X) Hamo pactsanyth rpaduk Gpyakimu y=Ff(X)
B K pa3 BIoib ocH opAMHAT.
3ameuanue: B 0< | K| <1, To pacTsykeHue ¢ KodduimeHToM K Ha3bIBAIOT CHKATHEM.
Ecnu k<0, To st moctpoenus rpaduka ¢pynkuun y=Kf(X) Hamo cHauana pacTsHyTbh
rpaduk B k| pas, a 3aTeM OTPa3HUTh €r0 CHMMETPHYHO OTHOCHUTEIHLHO OCH aOCIIHCC.
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3. I'padux ¢pynkuun y=f(X-a) moayuaercs u3 rpaduka f meperocom (B1oib ocu abCImcc)
Ha BekTOp (a;0). O6parure BHUMaHue, uyTo eciu a>0, To BekTop (a;0) HampaBieH B
HOJIOKUTEIPHOM HAMpPaBJICHUU OCH abcIucc, a npu a<( — B OTPUIIATEILHOM.

4. Jlns noctpoenus rpaduka Gyukiun y=F( (ij HAJI0 MOABEPrHYyTh rpaduk GpyHkuu f
K

pactsikeHuto ¢ kodhduimentom K B1oib ocu adcIuce.

Cxemul pewienus.
ly=sinx + 2,

Crpoum rpaduk y = sin x. Kaxxayro Touky rpaduka mogHumMaeM BBepX Ha 2 ¢IUHHIIBI (HYJIH
TOXKE).

2)y =cos X — 3.

Ctpoum rpacduk Yy = cos x. Kaxayro Touky rpaduka ormyckaeM BHU3 Ha 3 eTUHUIIBL.
3)y=cos (x- F/2)

Ctpoum rpaduk Yy = C0S x. Bce Touku cipuraem Ha 11/2 BIpaso.

4)y =2 sin X.

Crpoum rpaduk y = Sin x. Hynu ocraBiisieM Ha MecTe, BEpXHHE TOUYKH MOJJHUMAEM B 2 pasa,
HIDKHUE OITyCKAaeM Ha CTOJIBKO XKe€.

3aoanue:
1. Toctpouts rpadux GpyHKIHH cos3x
Y=gt X
2. Tloctpouts rpaduk GyHKIUHK 7
it 2%

3. Toctpouts rpaduk Gynkimu ¥ —

IIpakTnyeckas padora Ne 19
Tema: Crenennast yHKuus 1 e€ cBOMcTBA.
Memnn:
- [To3HaKOMUTBCS C TOHATHEM CTETIEHHOW (PYHKIINHU, €€ CBONCTBAMU U IpapUKOM, HAyUYUTHCS
CTPOUTH TpapUKH CTENCHHON (PyHKITUH.
Hopma Bpemenn: 2 yaca

OOopynoBaHme: NHCTPYKLIMOHHAS KapTa, CIIPaBOYHbIN MaTeprall

CripaBouHBI MaTepua

CrenenHasi pyHKuusi, ee CBOMCTBA U rpapuk
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y=xy=x,y=x%y=1/XuT. 1 Bee 5Ti GyHKIUH SBISIOTCS YACTHBIMU CIydasMH
creneHHol GpyHKIUH, T. e. GyHKIMHU Y = X°, e p - 3aaHHOe JIeHCTBUTENIBHOE YUCIIO.
CaoiicTBa U rpaduk CTENeHHON (QYHKIIMH CYIIECTBEHHO 3aBUCUT OT CBOICTB CTENEHH C
NEHCTBUTENbHBIM IT0Ka3aTeIeM, U B YACTHOCTH OT TOTO, MPU KaKUX 3HAYCHUSIX X U P UMEET
cMbIcH cTeneHb XP. TlepelineM K ogo6HOMY PacCMOTPEHHUIO Pa3IMYHbIX CIy4acs B
3aBHCHUMOCTH OT

MOKa3aTelsi CTENEeHH P.

1. Tloka3arens p = 2N - YeTHOE HATYPATHHOE YHCIIO.

B 3ToMm ciryyae creneHHasit QyHKUuUA Y = x*", raen - HATYypaJIbHOE YHCJI0, 00/1a1a€T
CJIeAYIOIUMH CBOMCTBAMM:

= 00/1aCTh ONpe/eNeHns - BCe AeHCTBUTENbHBIE YHCIIA, T. €. MHOKECTBO R;

*  MHOKECTBO 3HAUEHHUIi - HEOTPHUIATENbHbIE YNCIA, T. €. Y OONbIIe MM paBHO 0;
_ 2 n _ [ 2

»  ¢ynkuua y = X“"yerHad, Tak kak X = (-X)"

= (yHKUOUSA ABISIETCS YOBIBAIONIEH Ha MpoMexXyTKe X < 0 1 Bo3pacTaroleil Ha MpOMEKYTKe X
> 0.

['paduk pynkuuum y = X" MeeT TaKoil ke BUJI, KaK Hanpumep rpaduk GyHKIUU Y = x*.

2. ITokazarens p = 2n - 1 - HeYeTHOE HATYPATBLHOE YUCIIO

2n-1
B 3T0M ciryuae crenennas GyHKUHsA Y = X", I/ie HATYPaJIbHOE YHC/I0, 00J1a1aeT
cJIeYIOIUMH CBOMCTBAMM:

* 00yacTh ONpEACIICHNs] - MHOXECTBO R;
*  MHOXECTBO 3HAUCHMH - MHOXKECTBO R;
=  (yHKIIUA Y = x*"! HeuerHas, Tak KaK (-X)zn'1 =x*"

» (yHKIUSA ABISETCS BO3pacTaIOUIei Ha Bcel JeMCTBUTEIBHOM OCH.

['paduk pynkuuum y = X" nmeer Takoit ke BHI, Kak, Hanpumep, rpa@ux GyHKIUHN Y = X,
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3. [Tokazatens p = -2N, rae N - HaTypajIbHOE YHCIIO.

2 2
B >ToM ciayuae crenennas ynkuus y = X" = 1/x°" o6aagaer caeayomumu
CBOMCTBAMMU:

= 00/aCTh ONpe/eNeHus - MHOKeCTBO R, kpome x = 0;

*  MHOKECTBO 3HAUEHHI - OJIOKHUTENbHBIE uncia y>0;
— P2 2n _ 4 py2n.

»  ¢ynkuua y = 1/x™" yernas, tak kak 1/(-x)" = 1/x°";

. (I)YHKI_[I/IH SABJIACTCA BoapaCTanmeﬁ Ha IPOMCIKYTKEC x0.

I'paduk pynkuuu y = 1/%°" umeeT TaKoii e BU, KaK, Hanpumep, rpapux GyHKIUHN y =

/%2,

4. Iokazatens P = -(2n-1), Tae N - HaTYpaIbHOE YUCIIO.
B sTOM cnyuae crenenHas GyHKIus y = x @D

* 0o0macTh onpeaesieHns - MHOXECTBO R, kpome x = 0;
MHO’KECTBO 3HAYECHUH - MHOXECTBO R, kpome y = 0;
(1)yHKIII/I$I y = X-(2n-1) )-(Zn-l) — _X-(Zn-l);

GbyHKIUS SBIIsIETCsT yObIBatoniel Ha nmpoMeskyTkax X < 0 u X > 0.

HEeYeTHas, TaK Kak (-X

06J13.,[IaeT (S (5919%:0) 080509041 CBOMCTBaMM:
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I'padux pyHKum y = x @Y ymeer Takoii xe Bu, Kax, Hanpumep, rpaduk GyHKIHU Y =
1,

3aganue:

1. Tlocrpoiite rpaduk nokasaTenbHoi GpyHkum y=2"

2. Tloctpoiite rpaduk mokasarenbHoi pyrkimn y=("/2)"

3. Pemmwmtb rpadudecku ypaBHenue: 3 =4-X
p yp

IIpakTnueckas padora Ne 20
Tema: Iloka3zarebHas QyHKIMSA U €€ CBOMCTBA.

Menn:

- [To3HaKOMUTBCS ¢ TOHATHEM NOKa3aTeabHON (DYyHKIMH, €€ CBOMCTBaMU U rpauKOM,
HAy4YUTHCS] CTPOUTH IrpaUKu MOKa3aTeabHON yHKINN.
Hopma Bpemenn: 2 yaca

OO6opynoBaHue: MHCTPYKIIMOHHAS KapTa, CIIPABOYHBIN MaTepra

CnpaBouHBIi MaTepran
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1. @yukunn, 3apannan dopmynoi suaa y=a*, roe a — HeKOToOpoe
NoJOXHTebHOE YHCA0, He paBHOe efHHHIe, Ha3bIBAaeTCH NoKasaTelb-
HOIl.

2. Dynkuua y=a® npu a>>1 obaanaer cAeLyWOLHMH CBOACT-
pamu (cMm. puc. 203):

a) obGaacTe onpefeNeHHA — MHOMXECTBO BCeX AeACTBHTENbHBEIX
qHCeJ; :
6) MHOXKECTBO 3HaYeHHA — MHOMKECTBO BCeX MOJOMHTENbHBIX
yHCesI;

B) (yHKUHA BO3pacTaer;

r) npu x=0 3navenue ¢yHKuHH paBHO 1;

A) ecan x>0, To a*>1;

e) ecnu x<<0, To 0<<a*<<1.

3. Dyuxuuna y=a* npi 0<<a<<1 oGnapfaer clefywOLHNMH CBOCT-
BaMu (cMm. puc. 204):

a) oGnacte onpeaenenns D (f)=R;

6) mnoxectso 3uadenui E (f)=R4+;

B) ¢yHKuHA yOuiBaeT;

r) npu x=0 3nayenune yHKUHH pasHo 1;

n) ecan x>0, To 0<a*<1;

e) ecan x<<0, To a*>1.

yA 1}
y=a" y = a*
a=1 O<no<1
—T _ L
0 X 0 ]
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¥YNMPAXXHEHHA C PELIEHHAMH

Haobpaaute cxemaTHuecKH rpadpuK QyHKIUHH: I? y=2% 2) y=
=—3-2% 8) y=2"1; 4) y=(tg60°)' 7% 5) y=3""".

Pewenue 1) y=2% Tak kak a=2>1, To $yHKuuna sospac-
raowas. Ecan x=0, 1o y=2°=1. I'padux Pyukuun y=2" usobpa-
#eH Ha pucyHke 205.

2) y=—3-2°. Tak kKak a=2>1, To ¢yukuua y=2" Bo3-
pacraiomas. I'paduk ee H3obpakeH IWITPHXOBOH JHHHeld HAa PHCYH-
Ke 206. I'paduk yHKuMH y= —3-2° cuMMeTpHYeH OTHOCHTEJILHO
oct Ox rpaduky ¢yukuun y=3-2". [lostomy cHauana cTpoHM
rpadpuK dynkunu y=3-2% (cum. puc. 206), a satem nonyuaem rpaduk
byuxunn y=—3-2° (puc. 206).

3) y=2"". Ecau x=0, 10 y=2*. T'padux ¢pynkuun y=2* npu
x>=0 noctpoen Ha pucyHke 207.

Mockoabky dyuxkuua y=2" yetnas, To ee rpaduk cuMMeTpHYEH
otHocuTeabHo ocH Oy. Tpaduk dyukuuu y=2" usobpaxen Ha pu-
cyHke 208,

4) y=(tg 60°)'*. 3mecs a=tg 60°=~3. 3anuwem paunywo
yHKUMIO B BHAE

yz[ﬁ}l—x=ﬁ.(ﬁ}-#=ﬁ.$=w‘ﬁ{ﬁ) .
yA

Y =_3.2?~'~

3aoanue

1. H3o6pasure cxemaTHuecKH rpaduk yHKumu:
A. 1) y=2(2; 2) y=—2% 3) y=(sin90°)*%; 4) y=17""",
B. 1} y=2Irl-l; 2} y=_2|=r—|: 3 y={sin’x+cus’ x}x.
B. 1) y=(tg 135°)%; 2) y=2V—*"*,

2. Ykaxute ofinactb 3Hadenuii pyuxunn: 1) 2% 2) 0,45 3) 1%
4) 0,65%; 5) 3'': 6) 0%; 7) 2*—2; 8) 3—0,4".
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IIpakTuyeckas padora Ne 21

Tema:Jlorapudpmmuyeckasi GyHKIHUS U €€ CBOICTBA.

Henn:

- [To3HAaKOMUTBCS ¢ IOHATHEM JIoTapupMUYecKor GyHKINU PYHKINH, €€ CBOWCTBAMU U
rpauKOM, HAYYUTHCSI CTPOUTH TpaduK JorapupMUIECKON (YHKIIUH.

Hopma Bpemenu: 2 yaca

OO0opynoBanme: HHCTPYKIIMOHHAS KapTa, CIPaBOYHBINA MaTepUal.

3adanue: 3yunre TeOpeTUUECKUI MaTepHall, HAUIINTE KOHCIIEKT.
Oyukuus Y = 10ga x (rae a > 0, a #£1) Ha3piBaeTCs JIOrapuPMUIECKOI.
IMocTpoenue rpadukos. ['paduk morapupmudeckoit pyHKIHH l0gax MOKHO MOCTPOUTH,

Xox padoTsli:

BOCIIOJIb30BABIINCH TEM, UTO (QYHKIHs log,x 0OpaTHa mokasatenbHol Qpynkimu Y = a*. [TosTomMy

JI0OCTaTOYHO MOCTPOUTH rpaduk GyHKIMK Y = @*, a 3aTeM 0TOOPa3UTh €r0 CUMMETPTPHYHO

OTHOCHUTCJIIBHO HpHMOﬁ y =X

CpoiicTBa QpyHKkuum y =log.x , a > 1:

NN E

D(f) = (0; +o000);

HE SABJIACTCS HU YETHOM, HU HEYETHOM;

Bo3pacraet Ha (0; +0000);

HE OrpaHUYEeHa CBEPXY, HE OrpaHUUCHA CHU3Y;,

HE UMEET HU HanOOJIBIIEro, HM HaMMEHBIIETO 3HAUCHHUI;
HETPepHIBHA,

E(f) = (-0000;+ 0000);

BBIMTyKJIa BBEPX;

CaoiicTBa ¢pynkmmun y = logx ,0<a<1:

ONoGak~®®ME

D(f) = (0;+0000 );

He SBJISICTCS HU YCTHOW, HU HEYETHOIT;

yObIBaeT Ha (0; +0000);

HE OrpaHHYeHa CBEPXY, HE OrpaHUYCHA CHU3Y;

HET HY HanOOJIBIIEero, HY HAMMEHBIIETO 3HAYCHHUIT;
HEIPEepBIBHA,

E(f) = (-;0000+ 0000);

BBIITYKJIA BHU3;
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Cesoticmsa ¢pynxkyuu 'y = In x :

1. D(f) = (0; +ooo0);
2. He SIBISETCS HU YETHOM, HU HEUETHOM;
3. Bospacraer Ha {0; +0000);
4. He orpaHWUYCHA CBEPXY, HE OTPaHUUYCHA CHHU3Y;
5. He MMeeT HU HauOOJbIIero, HU HAaUMEHbIIIEr0 3HAYCHHUI;
6. HempepbIBHA;
7. E(f) = (-0000;+ 0000);
8. BBIMyKJa BBEPX;
9. muddepennupyema.
y=logx
h & h & y=log, x
a=x
y=logix
X X
af y=logs .x
Bamanue: [loctpoiite rpaduku GyHKIUiT U 3anuIIuTe UccnenoBanue mo rpapuky: y=log; x; y=I1gx;;

y=1log, x; ©0)y=log, x

2 3
IIpakTnyeckas padora Ne 22
Tema: Pemienne npocTreHIuX TPUTOHOMETPHYECKHX YPABHEHHH M HEPABEHCTB.

Hemnn:
- 3aKpenuTh HaBbIKK PELIEHUS MPOCTEUIINX TPUTOHOMETPUUECKHUX YPABHEHUH U HEPABEHCTB.

Hopma Bpemennu: 2 yaca
OO6opynoBaHue: MHCTPYKIIMOHHAS KapTa, CIIPABOYHBIN MaTepra
Xox padoTbI:

1. Ucnonp3ys cripaBOYHbBINA MaTepuan v 00pa3iibl pelieHus: PeIuTe TPUTOHOMETPHYECKHE
YPaBHEHUS U HEPABEHCTBA:

J2 1

l.a)cosx = 7; o)tgx =-2,5; e)sinx=-§; 2)2cosx+1=0;
a)sin3x=%.
2. a)con=§; 6)Sinx=-%; 6)tgx =2; 2)2008x+\/§ =0;
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0)COS£ = i
3 2
3.a)Sinx<%; 0)tgx =1, 8) coSx > - % 2) V2sinx +1=0;
())cosf=1
2 2
4 a)Sinx>§; 6)c0$x<—%; e)ctng-é; 2) 2sinx + 2 =0;
0)sin 4x=10
A 1: Pemute ypaBHeHue: Sin 5 = —%
1) (—1)k.%+7zk,keZ; ( 1)k+l i keZ;
3) (1) %+47Zk kez; 4)(-1)- E+2;zk
A 2: Pemute ypaBHEHHE: V2 cos( +ZJ
3 & 3 &
1) +—-"—+27k, keZ; 2)+t—+=+27k keZ;
4 3 4 3

3)—37”—%+47zk keZ: 4)J_r377z+27zk, keZ.

(I)OpMyJ'IbI AJI PEHICHUSA TPUTOHOMETPUYECCKUX ypaBHeHI/Iﬁ
1) sint=a, ae[-11]

t= (—1)k arcsin a+ 7k, keZ
arcsin (—a)=— arcsin a

sint=1 t=§+27rn, neZ

sint=-1 t:—£+27rn, neZ

sint=0 t=zn, neZ
2) cost=a, aec[-11]

t =+arccos a+2zn, neZ
arccos (—a) = —arccos a
cost=1 t=2zn, neZ
cost=-1 t=x+27zn, neZ

cost=0 t=%+7zn, neZ

3) tgt=a,aeR
t=arctg a+zn, nel’
arctg(—a)=— arctg a



OcHoBHbIE GopMmyabl
sin?’x+cos’x=1, xeR.
_sinx

tgx=—, X¢£+7rk, keZ.
COS X

ctg x:_—x, xzxk, keZ.

, X¢%+7z'k, k ez .

1+ctg®x = . x=zk, keZ.

sin®x

tgx-ctg x =1, x¢%k.

JomonHuTteabHbIE (POPMYJIBI
sinx=1—cos’x, xeR.
2 L2
cos“Xx=1-sin“x, xeR.
@Dopmy.Jibl ABOHOIO yIiia

COS 2 X = C0S2 X—sin? x

cos2X =2c0s* x—1

cos2x =1—2sin? x

Sin2X = 2sin X - COS X

tg2x = 219 z(
1-tg° X
O0pa3upbl pelieHUs TPUTOHOMETPHYECKUX YPABHECHU I
1 1
IIpumep 1. Pemvire ypaBHeHue COS X = > a= > -1< 5 <l, To mo ¢opmyie

Vs
x==arccos a+2zNn, NeZ 3amumeM X=*arccos—+2mn ,neZ
3
1 T
T.x. arccos— =—, 10 X:i§+27zn,neZ

OrtBer: X=J_r%+27zn,n e’/

IIpumep 2. Pemute ypaBHeHue COS X =—0,2756.
ITo popmyne x ==xarccos a+2zn, neZ
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3anumeM X = tarccos(—0,2756) = 2zn,n € Z.

3nauenue arccos(—0,2756) HaxoUM C MOMOIIBIO KAJBbKYISITOPA; OHO MPUOIUKEHHO PaBHO
1,8500. Urak, X ==X, +27mM,neZ,rae X, =18500.
OtBet: X ==*X, +272m,n € Z, X, ~1,8500.

J3

IIpumep 3. Pemute ypaBHeHue COS[ZX - %j =- 7

[To popmyne x ==xarccos a+2zn, NneZ 3anumem 2X —% = J_rarccos[— EJ +2m,neZ,

arccos _¥3 =7z—arccos—3=7z—£=5—” T.C. 2X—£:i5—7[+27m, neZ
2 2 6 6 4

V4
2x =+ 5 + 2 + 27N, NeZ nenuM NpaByro U JIEBYIO YacTh Ha 2, MOJy4aeM

x=£+5—+7zn neZ.
8 12

OrtBer: X=—J_r5—ﬂ+7zn,neZ.
8 12

ITpumep 4. Pemmre ypaBHenue SiN X = —

V2 V2

a=—-, -1<—<I1, 10
2 2

o opmyne  x = (- 1)k arcsin a+ 7k, keZ zanumem

x = (-1)* arcsin %sz, k e Z,T.x. arcsin ﬁ =7 10
x=(—1)k%+7zk,k eZ

Otser: X = (1) % + 7K,k € Z.

IIpumep 5. Pemmre ypaBuenue sin x = 0,3714.
Cornacuo popmyie x = (— 1)k arcsin a+zk, kezZ
x = (—1)* arcsin 0,3714 + 7k, k € Z.

Otser: X =(=1)*arcsin 0,3714 + 7k, k € Z.

2

nx)_ﬁ

IIpumep 6. Pemute ypaBHEHHe sm(———

10 2
B 2

a——7, -1<—7<1,T0H0(1)0pMy.]'Ie x:(—l)karcsin a+rzk, keZ
5——_( 1)« arcsm(—%jwzk keZ

2 10
Tak kak arcsin —ﬁ =7 umeewm —————( D -=|+k, keZ
2 2 2 10
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X
-5 = (-1)* (— %) + % + 7K, K € Z yMHOXXUM TIPaBYIO U JICBYIO YaCTh PAaBCHCTBA HA -2

x=2 4 ()L 427k k e Z.
5 2

OtBer: X =%+ (—l)kﬂ%Jr 27K,k € Z.

IIpumep 7. Pemnre ypaBHenue tg X =5177.
U3 dopmynel x =arcty a+zn, neZcneayer,yro X=arcty 5177+ m,n e Z.
OtBet: X=arctg 5177+ n,n e Z.

IIpumep 9. Pemnre ypaBHeHHE CigX = 3.

OTO ypaBHEHHE PaBHOCUJIIBHO YPAaBHEHUIO IgX = ——=, KOTOPOE PEILIaeM C IOMOIIbI0 (hOPMYIIbI

V3

x=arctg a+zn, nelZ, x:arctg(—ijwzn,nez,

V3

V4
X=——+m,nel.
6
V4
OtBet: X = —€+7zn, neZ.
IpakTuyeckas padora Ne 23
Tema: Pemienne nokasarejJbHbIX YPABHEHUI U HEPABEHCTB.

Hean:
- 3aKPCIIUTH HABBIKU PCIICHUSA IMMOKA3ATCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

Hopma Bpemenn: 2 yaca
OO0opynoBaHme: NHCTPYKIIMOHHAS KapTa, CIPaBOYHbBIN MaTepuall.

Xon pa6oTsl:

Bapuanr 1 Bapuanr 2
Penmte nmokazarteabpHOE YpaBHCHHE: Pemure nokazarennrHOE YpaBHCHHUC:
37X+6 — 27 ’ 610X—l — 36,
25X76 — 8 ; 34X+5 — 81;
100** =01; 10> =0,001;

X 2 X+
49X+l — l ; 27,5)( _ (1) X 1;

7 8
2717X :i; 25173X :i;
81 125

36-216%" =1; 9.81"2* =27%;
7 +14.7% =3; I 4+15.3* = 2;
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32 _5.3% =36;
A

Pemmte nokazarenbHOE HCPaBCHCTBO:

2" < 1;
(01)** >100;

2x-9 3X—6 .
777 > 770

2+X
27l+2x > [1) ’
9

3“2 _5.3* < 36;
8.2*1 _ 2% 48"
1123 <121

SR

3%2 1 3% =810;
8.2l —2* = 48.
Pemnre nokasarensHoOe HCPABCHCTBO:

3X>i;
27
(01 <10;

1 _ g-2x+8.
9 <9,

243X
l <8X—1.
4 b
7% -14.7* =5;

9.3 13 <36:
14 <196

HEHN

Oépa3zybl pewtenusn nOKA3amenbHbIX YyPAGHEHUT U HePAGEHCME
PaccMoTpuM mpocTeiiniee mokasarenbHoe ypasHenue a'=b (1), rae a >0 u a=1. O6nactsb
3HaueHus QYHKIUU y=a —MHOKECTBO MOJIOKUTEIbHBIX urcel. IloaTomy B cinydae b<0 miu b=0

YpaBHEHUE HE MMEET PEIICHUM.

[Tycth b>0.DyHKIMSA y=a Ha TPOMEXKYTKE (—00;00) Bo3pacTaet mpu a>1 (yosiBaer npu 0<a<l) u
NPUHUMACT BCE MOJIOKUTEIbHBIC 3HaUeHMsI. [Ipumensis TeopeMy o kopHe ([lycmb ¢hynkyus f
6o3pacmaem (unu yovieaem)ua npomexcymke |, yucno a — noboe u3 sHavenull, NPUHUMAEMbIX
@ynryuetl na smom npomescymre. Toeda ypasnenue f(X)=a umeem eouncmeenmwlil KOpeHs 6
npomexcymke |) monydaem, 4yTo ypaBHenue (1) npu 1:000M MOJOKUTETBHOM a, OTIIMYHOM OT 1,
u b>0 nMeeT eTUHCTBEHHBIN KOpPEeHb. J[J1s TOro 4TOOBI €ro HATH, Hao0 b IpeACTaBUTh B BUJIE
b=a°. OueBuHO, YTO ¢ ABISETCA PEIICHUEM YPaBHEHHUs a'=a’ .

Hokazamenvnoie ypasnenus
Ilpumep 1.
Pemnte ypasrenne 7* 2=3/49

3ameTnm, uto 49=7°, a 3/49 =7

2
3

-2
. [TosTOMy JTaHHOE ypaBHEHHE MOKHO 3aIKcath B Buje 7 =7

2
3

2
CrnenoBarenbHO, KOPHSIMH JTAHHOTO YPaBHEHUS SBISIFOTCS TaKUE YUCIIA X, JJISI KOTOPBIX X-2= 3’

T.€. X=2 —.
3

OtBeT: Xx=2 g .
3

Ilpumep 2.
Pemrnte ypasHeHue 5 1=25,

27 S
[Tepernmem ero B Bujge 5* 2xt

KOTOPBIX x?-2x-1=2.

= 52 . KOpHSIMI/I OTOI'0 YpaBHCHMUS SABJIAIOTCA TAaKUC YUCTIA X, OJIA

[Ipuxoaum K KBaApaTHOMY ypaBHEHUIO, KOPHU KOTOPOTO X1=3 U Xp= —1.
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OTBeT: X1=3 " Xp= —1.

Ilpumep 3.
Peure ypasuenue 6 ' +35.61=71.

3amernm, uro 6 '=36-6". [TosTOMy HaHHOE ypaBHEHHE MOKHO 3aIUCaTh B BUJIE 36-6*1+35.6%
1
=71

71.6"
=71, paszenuM mpasyro ¥ JNEBYIO YACTH Ha 9HCIO0 71
1o, °

6"
g0

X-
1=0

x=1.

Otgert: x=1.
Ilpumep 4.

Pemmre ypaBuenue 4°—5-2"+4=0.
CrnenaeM 3aMeHy NepeMEeHHOU t=2
3aMeTuM, 4To 4x=(2x)2=t2. ITosTOMy HaHHOE ypaBHEHHUE IPUHUMAET BUJL t2—5t+4=0.

Haiizem pertierns 3Toro KBaapatHoro ypasuenus: t1=1 u t;=4. Pemas ypaBuenus 2*=1 u 2"=4,
nosyyaeM x=0 u x=2.

Otser: x=0, x=2.

X

IToka3aTenbHbIC HEPABEHCTBA
Pemenue npocTelmx nokas3aTelbHbIX HEPABEHCTB OCHOBAHO HAa U3BECTHOM CBOICTBE (QYHKIIMU

y=a": 3Ta QyHKIMs Bo3pacTaeT npu a>1 u yosiBaer mpu O<a<l.

Ilpumep 1.
Pemure HepaBEeHCTBO 0,54,
5)° (1)°
[Tone3ysick TEM, UTO 0,5%= (E) = [Ej = 2°=4, nepenuimeM 3aJaHHOE HEPABEHCTBO B BUJIE

0,5 %< 0,52. IMokazarenbHas hyHkiws y=0,5" yObiBaet (ocHoBanue 0<0,5< 1). [TosTomy
JTAHHOE HEPABEHCTBO PABHOCHIILHO HEPABEHCTBY 7—3X> —2 (3HaK HEPaBEHCTBA HEOOXOMMO
MOMEHSITh Ha IPOTUBOIOIOXKHBIN), OTKyHAa -3x> -2-7,
-3x>-9,

X<3, 1.e. xe(—ow;3).
OtBer: Xe(—x; 3).
Ilpumep 2.
Pemmnte HepaBeHCTBO 6% 2X> 6°.
IMokazarensHas QyHKIMs Y=6" Bo3pacTaeT (ocHOBaHUE 6>1). [T03TOMY JaHHOE HEPABEHCTBO
PaBHOCHJILHO HEPABEHCTBY

X% +2x>3

X2 +2x-3>0
PeHIaeM JaHHOC HepaBeHCTBO METOAOM I/IHTepBaJ'IOB
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f(x)=x*+2x-3
f(x)=0

x> +2x-3=0

X, ==3ux,=1

Jlannble Be TOUKHM pa3OuBaroT 00JIacTh onpeneneHus GyHKIUN Ha TPU UHTEPBaia, ompeaessieM
3HaK (QYHKIMH B K&KIOM WHTEPBAJIC U BRIOMPAaEM HHTEPBAJIbI CO 3HaKOM TIUItOC. [Tomyuaem X & (

—0;—3) U (1;0)

Ortser: Xe(—0;—3) U (L, o0)

IIpakTuyeckas padora Ne 24
Tema: Peumrenue jjorapu(pMu4ecKux ypaBHEeHH U HEPABEHCTB.

Henan:

- 3aKPCIIUTh HABbIKH PCIICHUA J'IOFapI/I(bMI/I‘leCKI/IX ypaBHeHPIfI H HCPABCHCTB.

Hopma Bpemenu: 2 yaca

OO0opynoBanme: HHCTPYKIIMOHHAS KapTa, CIPAaBOYHbBIN MaTepHall.

Xoxa padoThI:

1.PemuTe norapudmuueckrie ypaBHEHUS:
logs x=2

logs (x+1)=3

logs x=-1

log, x=0

|Ogo'2 (5+2X):1

log, (x-5)+ log, (x+2)=3

log, (1-x)+ log; (3-x)=3

logos (6+5x)=1

logs (x-2)+logs (x+6)=2

2.Pemute norapupmMuyeckiie HepaBeHCTBa:

log, x>3
logox<1

logs (x-2) <2
log , (4-3x) >-1

5
Ig (3x-4) <lg (2x+1)
logs x<2
logo7x >1
log, (x-3) >3
log, (x-1)=>-2

lg (§x+3) >|g (x+1)
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Pemenne norapupMuyecKkux ypaBHeHH i 1 HEPaBEHCTB.
PaccmoTpuM mpocteiimee norapudpmudeckoe ypasaenue log, X = b . Jlorapudmudeckas

(GyHKIIMS BO3pacTaeT WM YObIBaeT Ha nmpoMexyTke (0;0C) U MPUHIUMAET Ha ITOM IPOMEKYTKE
BCe JielicTBUTENbHBIC 3HaYeHus. [1o Teopeme o kopHe (Ilycmob ¢ynrxyus f sospacmaem (unu
yovisaem)na npomedsicymre |, uucino a — moboe uz 3navenuil, NPUHUMAEMbIX QYHKYUel Ha IMom
npomexcymre. To2oa ypasnenue f(X)=a umeem eourncmeennwlii kopenv 6 npomedsicymre 1)
OTCIO/Ia CIIeIIyEeT, YTO ISl JIF00OTo D TaHHOE ypaBHEHHE UMEET U IPUTOM TOJILKO OJIHO PEIICHHE.
13 onpenenenus gorapuMa Unucia cpasy CIeLyeT, 4T a” SBISETCS TAKAM PELLICHUEM.
Teopema: Ecmu log, x, =log, X,, coea>0,a=0, x, >0, mo X, =X,.
OO0pa3upbl pemieHust JorapupMuiecKux ypaBHeHU i

Ilpumep 1

log,(x* +4x+3) =3

Hannomy ypasnenuro yoosiemeopsaom me 3HadeHus X, 0Jisk KOMOopbvlX 6bINOJIHEHO

PABEHCMBO:

X’ +4x+3=2°

X°+4x+3=8

X*+4x-5=0

Pewas oannoe keadpamnoe ypasnenue nouiyuaem:

x1=1, x»,=-5

Omeem: x1=1, x,=-5.
Ilpumep 2

log.(2x +3) =log.(x +1)

O/]3: 2x+3>0
X+1>0
2X+3=x+1
2x-x=1-3
X=-2
Ilposepka:
x=-2
2+(-2)+3>0 (nesepno)
Omeem: Kopueii Hem

Ilpumep 3
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log,(x+1)+log,(x+3)=3
O/3:x+1>0
X+3>0
1o ceoticmey 102 apughma 6epHo paseHcmeo
log,(x+1)(x+3)=3
Ilo onpedenenuto noeapupmanonyuaem
(x+D(x+3)=2°
(x+1)(x+3)=8
X +4x+3=8
x> +4x-5=0
X, =1 X,=-5
IIposepka :
x, =1
1+1> 0 (sepro)
1+ 3> 0 (sepno)
X, =-5
—5+1> 0 (nesepHro)

Omeem : x =1

Ilpumep 4
log,(1—x)=3-10g,(3-X)

oq3:1-x>0
3—-x>0

Ilepenecem noeapugmuz npasoii yacmu 8 1e8yio

log,(1—x)+1log,(3—x)=3

Ilo ceoticmey nocapughma éepro pasencmeo
log,(1—-x)(3—x)=3

Ilo onpedenenu 1o 1oz apupmanonyuaem
(1-x)(3-x)=2°

1-x)(3—x)=8
x> -4x+3=8
x> —4x-5=0

X, =-1X,=5
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IIposepka :

x=-1

1-(-1) > 0 (sepno)
1-(-3) > 0 (sepro)
X, =5

1-5> 0 (nesepno)

Omeem . x =-1

Ilpumep 5
lg (2x* —4x+12)=1g x+Ig(x +3)
O13:2x* —4x+12>0
X+3>0
x>0
Io ceoticmey 102 apupma éepruo paseHcmeo
lg (2x* —4x+12)=1Ig (x-(x+3))
lg (2x° —4x+12) =1g (x* +3x)
2x% —4x+12 = x* + 3x
2x* —x? —4x-3x+12=0
x? —7x+12=0
X, =3,X,=4
IIposepka :
x, =3
2-3°—4-3+12 >0 (sepno)
3+ 3> 0 (sepro)
3> 0 (sepno)
x, =4
2-4% —4-4+12 >0 (6epno)
4 +3> 0 (6epno)
4 > 0 (sepno)

Omeem . x, =3, X, =4

O0pa3usbl pemieHust JorapupMuyecKux HepaBeHCTB
Ilpumep 1



log, x <3
3=log, 2° =log, 8
log, x < log, 8, m.x.a=2>1, mo ¢pynxyus y =109, x onpeoenena npu x >0 u 6ozpacmaem,

{x>0,
mo
x =<8

x € (0;8)
Omeem: x € (0;8)
Ilpumep 2
log, x<-2
3
-2=log, 9

3

log, x<log, 9, m.x.a= %, 0< % <1, mo ¢ynxyus y =109, x onpeoenena npu x >0 u yovieaem,
3 3 3

x>0,
mo
x>9

xe[9; o)
Omeem: x € [9; ©)
Ilpumep 3
lg (x+1)<2
2=1g100
lg(x+1) <Ig 100, m.x.a =10, 10>1, mo ¢pynxyus y =lg(x +1) onpeoenena npu x +1>0u

eozpacmaent,

x+1>0, x>-1
mo
x+1<100 x<99
xe (-1;99]
Omeem: xe (-1;99]

IIpakTnyeckas padora Ne25
Tema: Pemienne HppanMoHaAbHBIX YPABHEHUH.

Hean:
- 3aKpEIUTh HaBBIKU PELIECHUS UPPALMOHAIBHBIX YPABHEHUM.

Hopma Bpemenn: 2 gaca
OO0opynoBaHue: HHCTPYKIIMOHHAS KapTa

Xox pa0doThi:
Pemmre uppannoHaibHble ypaBHEHHMS, UCIIOJIB3YS CIIPAaBOYHbBIN MaTepUal:
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NMepBbiK YPOBEHDb

NMepBbIK YPOBEHDb

BapuaHTt I

BapuaHT I1

PewunTte ypaBHeHUsA

PewwnTte ypaBHeHUA

1) Vx=4

1) Jx=7

2) Vx+16=0 2) 25+/x =0
3)x—/x-6=0 3)7Jx —2x+15=0
VX +x-2=2 4)Vx* +3x+5=3
5)V7x+1=2J/x+4 5)/5x—1=+/3x+19

2 3
6)Vx+2— =1 6)10Vx? —x—1+— =13

7)x* —4x =3VJx* —4x+20-10

7)V3x-1—/x+2=1

BTtopou ypoBeHb

BTtopou ypoBeHb

BapuaHTt 1 BapuaHT I1
PelunTte ypaBHeHUS PelunTte ypaBHeHUS
1)Vx+1=3 1)V/3x-1=1,2
2)2x+3 =X 2)V6—X =X
3)V—4x?—16 =2 3)V2x+3++/3=0
4)x+1-B—4x 4) Jax —oxs2—x-2
5)V2x +x -3 =1 5) V-3x—x% =9

6)VXx+17 —x+1=2

6)Vx+13—/x+1=2

7)V1-2x =13+ x =/x+4

7)\3x+4 +/x—4 =2x

8)V3-x-Vx+4 =46

8)Va+x-/5-x =22

9)V5++/x-1=3

9)V7—-x+1=2

10) VX +13 =17 -3Jx

10) V17 +Vx =20 - 2/x

TpeTtunh ypoBeHb

Tpetmn ypoBeHb

BapuaHTt 1

BapuaHTt I1

PewinTe ypaBHEHUS

PelwinTe ypaBHEHUS

1)v/2x+3+/x-3=0

1) IX+2 +/x-1=-2

2)/2x - 7x = -52

2)2Xx+~4x -8 :%

3) V2x+7 ++/3x—18 =/7x+1

2_
VX 16 gz

3) VvX—3 VX—3

4) X(x +1)+3v2x? + 6x +5 = 25— 2x

4) X +X+T7 +24x* +7x =35-2x

5) VX2 +4X+4 —/x* 12X +36 =8

5) VX2 +4x+4 +/x* —12x+36 =16

6) x? —8(x+1W/x +18x+1=0

6) VX +/6x—9 +/x—6x—9 =/6

CnpaBO4YHbIX MaTepuan
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Hppayuonanonvimu Ha3pIBalOT yPaBHEHUS, B KOTOPBIX IIEPEMEHHAs COAEPIKUTCS IO 3HAKOM
KOPHS WM MO 3HaKOM OIepaIy BO3BEJCHUS B IPOOHYIO CTEIICHb.

Bce xopHU 4eTHOI cTeneHn, BXOAAIINE B yPaBHEHUS, SIBJISIOTCS apupMeTHdecKuMu. Jpyrumu
CJIOBaMH, €CJIM IIOJKOPEHHOE BBIPA)KEHNUE OTPULATENIBHO, TO KOPEHB JINIIEH CMBICIIA; €CIIN
IIOJIKOPEHHOE BBIPAKEHHUE PABHO HYJIIO, TO KOPEHb TAKKE PABEH HYJIIO; €CIIN ITOAKOPEHHOE
BBIPAKCHUE ITOJIOKUTEIBHO, TO ¥ 3HAYECHUE KOPHS MOJI0KUTEIIBHO.

Bce kopHM HEUETHOH CTENEHU, BXOAIINE B YPaBHEHUE, OIIPEAEIEHBI IIPU JII0O0M
JEHCTBUTEILHOM 3HAYE€HUU IIOJKOPEHHOTO BeIpakeHHUs. [Ipu 3TOM KOpeHb OTpHULIaTEeNeH, ECIIN
IIOJAKOPEHHOMN BBIPAKCHUE OTPULATENIBHO; PABEH HYJIIO, €CIIN ITOAKOPEHHOE BBIPA)KECHUE PABHO
HYJIIO; IIOJIOKUTEJICH, €CIIH ITIOAKOPEHHOE BBIPAKEHUE ITOJI0KHUTEIBHO.

Oynkimu y = /X u y= 24X apnsores BO3PACTAIOILMMU Ha CBOEH 00J1aCTH OIpeieIeHusl.
Hcronb3ys 3TH CBOMCTBA B HEKOTOPBIX CIIydasX MOJKHO YCTaHOBUTH, YTO ypaBHEHUE HE HMEET
peeHus, He mpuderas K mpeoOpa3oBaHHsIM.

[1pu pemieHnn UppaMOHANBHBIX YPAaBHEHUH UCIIONIB3YIOTCS JIBA OCHOBHBIX METO/IA:

1) Bo3BeeHNE 00eUX YacTel ypaBHEHUS B OJJHY U TYXKE CTEIICHb;

2) BBeJICHNE HOBBIX IIepeMeHHbIX. HO HHOTIa MPUXOANTCS NPUMEHSTh U HCKYCCTBEHHBIC
NPUEMBI PEUICHUS TAKUX YPAaBHEHUH.

Memooul peuienusa uppayuoHaNbHBLIX yPAGHEHUTL
YpaBHeHue BUaA 4/ f (X) =b < f (X): b® mpu b>0.
Eciu b <0, T0o ypaBHEHHE HE UMEET PELICHUM.

VYpaBHeHue Buja 4 f (X) = g(x) = ¢ (?(gxz) zzo(x)

VYpasuenue Buia m = m = ()= g(x) U F(x)= g(x)

[1-2 —
Ipumep 1. Pemum ypasaenne VY — 5=2
2
Bo3BezeM 00e 4acTH STOTO ypaBHEHHs B KBaapat u momyanm X —9 =4 orkyma ciemyer

2 _
garo X = 9,T.e. x=3 nim x= -3.
[IpoBepum, 4TO MOJyUYECHHBIE YUCIIA SBISIOTCS PEIICHUSIMU YpaBHEHHUSI.
JIeCTBUTENHHO ,ITPH MTOICTAHOBKE UX B JIAHHOE YPAaBHEHHUE TIOTYyYaIOTCS BEPHBIC PAaBEHCTBA.

2
V3t 5-2 -3y -5=2

CrnienioBaTeNibHO, X=3 1 X=-3 ™ pelleHNs JAHHOTO YPABHEHHS.

IIpumep 2. Pemmm ypaBHEHHE Vr=x-2
2
BosBens B kBasipat 00e yacTy ypaBHEHHUS NOIYIUM X=~ — 4x+4

2 _
[Tocne npeoOpa3zoBaHuil NPUXOJUM K KBapaTHOMY ypaBHEHUIO X — Sx+4=0 ,KOpHH
koToporo x=1 u x=4. [IpoBepum, SIBISIFOTCS JIN HalICHHBIE YUCIIA PEIICHUSIMHU JAHHOTO

ypaBHeHus . [Ipu nojcraHoBKe B HETO uKciia 4 mojydyaeM BEpHOE PABEHCTBO Va=4-2 ,T.C
4-perieHue JaHHOTO ypaBHeHUs . [Ipu mojcTaHoBKke ke uncia | moiaydaem B mepBoit yacTu -1,a
B JieBO# wactu uucio 1. CiaenoBarenbHo, 1 HE SABISIETCS pElIEHUEM YPaBHEHUS;, TOBOPST, YTO ITO
[IOCTOPOHHUH KOPEHbB, MOTYYCHHBIN B pe3yIbTaTe MPUHITOTO CIIOCO0a PEIICHUS.
OtBer: x=4

MBb1 BUIUM ,4TO TIPU PELUIEHUU UPPALMOHATIBHBIX YPABHEHUH MOJIyY€HHBIEC PEIICHUS
TpeOYIOT MPOBEPKH ,[TOTOMY ,HAITPUMED ,4TO HEBEPHOE PABEHCTBO NIPH BO3BEJICHUU B KBapaT
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MOKET OBITh BEPHOE PABEHCTBO. B caMoM Jierne ,HeBepHOE PaBEHCTBO 1= -1 mpu BO3BEICHUH B
12 =(-1
KBaJIpaT JaeT BEPHOE PABEHCTBO

2
Tpumep 3. Pemnm ypasrerne VX —2 = \/;

2 _
Bo3sBenem 00e yacTu 3TOro paBHEHHs B KBaapar : X — 2=x ,OTKYZIa TIOJIy4aeM YPaBHEHUE
2 —
x"—x—-2=0 ,KOpHHU KOTOpOro X= -1 u x=2. Cpazy SCHO ,4TO YUCJIO -1 HE ABISAETCA KOPHEM

JTAHHOTO YpaBHEHUs ,TaK Kak 00€ 4acTu ero He ornpeseneHsl npu x=-1. [Ipu noacranoBke B

[92 — ./
ypaBHEHHUE YKcIa 2 MoJy4aeM BEPHOE PaBEHCTBO 2°-2=N2 CrnenoBatenbHO , pelIeHneM
JAHHOTO YpaBHEHUS SIBJISICTCS TOJIBKO YUCIO 2.

Ilpumep 4. PemuM ypaBuenue VX~ 6=vi-x
Bo3Bogs B kBagpar 006€ 4acTu 3TOro ypaBHEHHUS , Toidy4daeM X-6=4-x, 2x=10,x=5.
[ToncranoBKo# yOekIaeMes ,4TO YKCIO S5 HE SBISETCS KOPHEM JIaHHOTO ypaBHEeHHUs. [loaTomy
YpaBHEHUE HE UMEET PEIICHUM.
WHorna yno0Hee peniath uppaioHaIbHbIe YPaBHEHUS ,HCIIOb3Ysl PABHOCHIBLHBIC TIEPEXO/IbI.

IIpakTuyeckasi pabora Ne26
Tema: MeToa HHTEPBAJIOB.

Hean:
- 3aKpCIIMTh HABBIKW PCIICHUA HCPABCHCTB METOJ0OM MHTCPBAJIOB

Hopma Bpemenn: 2 yaca

OO6opynoBanue: MHCTPYKIIMOHHAS KapTa, y4eOHHUK «AsreOpa n Havana ananuzay 10-11k1 mox
pen. A.H.Konmaroposa

Xox pa0doThI:

1. 3anummure onpeseneHre HENPEPbIBHON (QYHKIIUH.
2. PaccmoTpuTe M 3anmuImTe MPUMEPHI PEIICHUsT HEpaBEHCTBAa METOI0M HHTEPBAJIOB.

IIpumep 1
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(x=-1)(x-4)<0

Pewum dannoe Hepasencme o memooom unmepseaos.
Pacemompum ¢pynxyuio f(X) = (X -1)(x —4),
npupasmsiem gynxyuro k wymo f(x) =0,

(x-1)(x-4)=0
x —1=0 wi X—4=0
x=1 unu x=4

Obnacmsb onpedenenu s yHKYUU 6Cs YUCI08a5 NPAMAS.

Jlanuvie 0se mouxu pazousarom obaacmos onpeoeneHu s QYHKYuu Ha mpu unmepeaid, 8 Ka
U3 KOMopwvIX PYHKYUS HenpepovleHa u He oopawaemcs 6 Hyib. Onpedeisiem 3HAK GyHKyuu
KAANCOOM U3 IMUX UHMEPBAIOS.

f(0) >0,

f(3) <0,

f(5)>0.

Buibpas unmepean co 3naxom munyc 3anuwem omsem x € [L4].

Omeem : x € [1;4].

IIpumep 2
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x?-1

x*—5x+6
Pewum oannoe nepasencme o memooom uHmepaanos.
x? -1
Paccmompum pynxyuto f(X) = —5—,
x°—5x+6

npupasHsiem Gyuxyuio k nymo f(X) =0,

x? -1 B
x> —5x+6
x*-1=0 x*-5x+6%0
(x-D(x+1)=0 x#2ux+3

(x-1)=0wm x+1=0

x=1 wwu x=-1

Obnacmuv onpedenenu st hyHKYUU s HUCI08as NPAMAS, 3a UCKTIOUeHUueM Hyell
3HaAMeHames, m.e. moyek x =2 u x = 3.

Hannvle yemoipe mouxu pazousaiom oo1acmv onpedeneHu si PYHKYuU Ha nsamv UHMeps
8 KadHcOOM U3

KOMOPbIX (DYHKYUSA HeNnpepuleHa U He oopawaemcst 8 Hyib. Onpeoensem 3HaK QyHKyuu
KaNCOOM U3 IMUX UHM EPBATIOE.

f(-2)>0,

f(0) <0,

f(1,5) >0,

f(2,5) <0,

f(4)>0

Buviopas unmepeanvt co snaxom nioc 3anuwem omsem x € (—oo;—1] U [1;2) U (3;0).

Omeem : x € (—o;—1] U [1;2) U (3;0).

5. Pemmte HEPaBCHCTBA MCTOAOM HMHTCPBAJIOB:

1) X*=22x-23<0:

2) X2 —3x—-10>0; 7 10
3) (6x—3)(x+4)<0: 3-x
4) x> —8x+15<0; 8) x+4
5) 3x* —8x+5>0 9) %m_
6) (x—2)4x-8)>0; L
—2>-x
10)
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IIpakTnyeckas padora Ne 27
Tema: PemieHue panmoHaJIbLHBIX a1re6panyecKux HepaBeHCTB.

Henan:
- 3aKpEIUTh HaBBIKM PEIICHUS PAIMOHAIBHBIX aJIreOpanyecKuX HEPaBEHCTB.

Hopma Bpemenu: 2 yaca

OO6opynoBaHue: MHCTPYKIIMOHHAS KapTa, Y4eOHHK «AyreOpa n Havana ananuzay 10-11k1 mox
pen. A.H.Konmaroposa

Xox padoTsli:
CnpaBo4HbIii MaTepuas
MeTto/1bl pelieHrs HEPABEHCTB 3aBUCIT B OCHOBHOM OT TOT'0, K KAKOMY KJIaCCy OTHOCSITCS

(yHKIMH, COCTABIIAIOIINE HEPABEHCTBO.

|. KBagpaTHble HepaBeHCTBA, TO €CTh HEPABEHCTBA BUA

ax’+bx+c>0(<0),a#0.

bynem cuurath, uro a>0. Eciu 310 He Tak, TO yMHOXKUB 00€ 4acTu HepaBeHCTBa Ha -1 u
U3MEHUB 3HaK HEPABEHCTBA HA MPOTHUBOIOI0XKHBIHN, OTYyYUM JKeJaeMoe.

UTo0bI pemuTh HEPABEHCTBO MOYKHO:

1. KBagpaTHblil TpeXwieH pa3iokHUTh HA MHOXKUTEINU, TO €CTh HEPABEHCTBO 3alMCaTh B
BUJIE

a(x-x1) (X-x2)>0(<0).

2. KopHu MHOrouseHa HaHECTH Ha YHUCIOBYIO ocCb. KopHU pa30uBaiOT MHOXECTBO
JNEHCTBUTENBHBIX YHUCEJI Ha IPOMEKYTKHM, B KaXKJIOM U3 KOTOPBIX COOTBETCTBYIOLIAs
KBaJipaTUyHas QyHKIHS Oy/leT 3HaKOMOCTOSHHOM.

3. Onpenenuts 3HaK a (X - X1) (X - X2) B K&XKIOM MPOMEXKYTKE U 3aMUCATh OTBET.

Ecnu kBaznpaTHbIN TpexuieH He uMeeT KopHeil, To npu D<0 u a>0 kBagpaTHbIN TpexuieH
pH J1I000M X MOJIOKUTENEH.

IIpumepsr:

1) PemuTh HEPaBEHCTBO. X2+ x-6>0.

Pewenne.

Pa3yioxuM KBaJpaTHBINH TpexwieH Ha MHOKuTenH (X + 3) (X -2) > 0

HanocuM KopHM TpexwieHa Ha YHCJIOBYID OCh M OIpeAeisieM 3HaKd Ha KaXIOM
IIPOMEXKYTKE

+ o) - e "L
-3 2 g X
OtBer: X € (-o0; -3) U (2; +o0).
2) (x-6)2>0
Pemenue:

3TO HEPaBEHCTBO BEPHO MPH JHOOOM X, KpoMe X = 6.

OtBert: (-0; 6) U (6; +00).

3) x2+4x +15<0.

Pemenne:

3necy D <0, a=1> 0. KBagpaTHblii TpeXuJIeH MOJ0KUTENIEH MPU BCEX X.
Otser: X € O.
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Pemnts HepaBeHCTBa:

1. 1+x-2x*<0. Otger: (—o0;— %) U (L;+0).
2. 3x*-12x+12<0. OtBet: x=2.
3. 3x*-7x+5<0. Otet: x €0.
4., 2x2-12x+18>0. OtBet: (—0;3) U (3;+0).
5. Tlpu xakux 3HAYCHHUSIX a HEPABEHCTBO
X2-ax > 2 ppmonnsercs JUTST TIOOBIX X7 OtBer: a €(-2;0).
a

1. PaHI/IOHaJILHbIe HEPaBCHCTBA BbICIIUX CTeHeHeﬁ,_TO €CTh HEPABCHCTBA BU 1A

anX" + X"+ ...+ aix + ag> 0 (<0), n>2.

MHoT04JIeH BBICIIENH CTEIIEHHU CIICOYET Pa3JIOKUTh HA MHOXHUTECIN, TO €CTh HCPABCHCTBO
3alMcaTh B BUIC

an (X - X1) (X - X2) *...- (X - Xp) >0 (<0).

OTMETUTH HA YUCIOBOM OCU TOUYKH, B KOTOPBIX MHOTOWICH 00paIlaeTcs B HyJb.

OHpe,I[CJ'II/ITB 3HAKW MHOT'OYJICHA Ha KAXJO0M IIPOMCEIKYTKCE.

IIpumepsr:

1) Perunts HepaBencTBo X - 6x°+ 11x° - 6x < 0.

Pemienue:

x*- 6x3+ 11x% - 6x = X (X3 - 6x° + 11X -6) = X (X3- X? - 5X? + 5 +6X - 6) =X (X - 1)( X? -5x
+6) =

X (X-1)(x-2)(x-3). Urak, X (x - 1) (x - 2) (x - 3)<0

+ - - +

»
»

+
~ ~
U U U N\

0 1 2 3 X
Otser: (0; 1) U (2; 3).

2) Pemmte HepasenctBo (X -1)° (X + 2) (x - ¥%)" (2x + 1)* <0.
Pemenue:
OTMeTHM Ha YUCIIOBOM OCH TOYKH, B KOTOPHIX MHOI'OWIEH O0palaercs B Hylb. JTO X =
I,x=-2,x= Y%, x=-%.
- + + - +
O O O O >
-2 - 2 1 X
B Touke X = - /2 cMeHbI 3HaKa He IPOMCXOUT, TOTOMY UTO ABYWIeH (2Xx + 1) Bo3BoauTCs
B YETHYIO CTENEHb, TO €CTh BbIpaxeHue (2X + l)4 HE MEHSET 3HaK TP MEPEXOE Yepe3 TOUKY X =
- V2.

Otser: (-0; -2) U (Y 1).

3) Peminth HEpaBEHCTBO: X2 x+2)(x-3)=0.

Pemenne:

JlaHHOE HEPaBEHCTBO PAaBHOCWIBHO CIIEYIONIEH COBOKYITHOCTH
X% (x+2)(x—3) > 0(1)

x%(x+2)(x—3) =0(2)
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Pemenuem (1) sBisiercst X € (-00; -2) U (3; +o0). Pemenuem (2) siBisitorest X = 0, X = -2,
x = 3. O0beuHss MOTyYCHHBIC PellieHH s, mosydaeM X € (-o0; -2] U {0} U [3; +o).

OtBet: X € (-0; -2] U {0} U [3; +o0).

Pemnts HepaBeHCTBA:

1. 5x-1)(2-3x)(x+3)>0. Ortser:
1 2
—00;=3)U(=;—).
( ) (5 3)
2. X3 +5x°+3x-9<0. OtBet: (—oc;1].
3. Xx-3)(x-12Bx-6-x?)<0. Otgert: (3;+).
4, (xX*-xy+3(x*-x)+2>0. OTtBeT: (—o0;+0).

I11. IpoGHO-pannoHa/IbHbIC HEPABEHCTBA.
ITpu pemieHnn TakKMX HEPABEHCTB MOXKHO MPUAEPIKUBATHCS CIEIYIOIIEH CXEMBI.

1. [lepenectu Bce 4IeHBI HEPABEHCTBA B JIEBYIO YaCTh.
2. Bce uiieHBl HEPAaBEHCTBA B JIEBOIM YacTH NMPHBECTU K OOIIEMY 3HAMEHATEI0, TO €CTh
HEPAaBEHCTBO 3aIlMCaTh B BUEC

f(x

L >0 (<0)_

9()

. f(x) .
3. Haiitu 3Ha4eHUs X, IPU KOTOPBIX (YHKIIHS y=T MOYET MEHATH CBOHM 3HAK. JTO
(0104
kopuau ypaBaenuir f(x)=0, g(x)=0.
4. Hanectn HaiiicHHbIC TOYKH Ha YHCIOBYIO OCh. DTH TOYKH Pa30OMBAIOT MHOYKECTBO

NEHUCTBUTENBHBIX YHCEI Ha NPOMEXKYTKH, B KaXJOM HX KOTOpPHIX (YyHKIHUS Oyner
3HAKOIIOCTOSTHHOM.
f(x)

9(¥)
JaHHOT'O OTHOIIICHUS B HpOI/I3BOJ'II)HOI\/JI TOYKE KXKI0Ir0o NpOMEKYTKaA.
6. 3anucarb OTBCT, 06pau1a>1 0co00e BHUMaHHUE Ha T'pPaHUYHBIC TOUYKU ITPOMEIKYTKOB. HpI/I

)
a(x

5. Onpe):[eJme 3HaK B KaXIOM IIPOMCKYTKEC, BBIYHUCIIAA, HAIIPUMCDP, 3HAUYCHUC

pEeLIEeHnN CTPOroro HEpaBeHCTBa >0 (<0) rpaHUYHBIE TOUYKH B OTBET HE BKJItO4aroTcs. [lpu

f(x)

peLIeHUH HecTpororo HepaBeHcTBa —— > 0 (< 0), eciiu Touka sBJIsI€TCS KOPHEM 3HAMEHATEII,
X

TO OHA HE BKJIIOYAETCS B OTBET (aXKe €CIM OHA OJHOBPEMEHHO SIBJIETCSI KOPHEM YHMCIUTES).
Ecnn xe Touka sBiIseTcss KOPHEM OJHOIO YMCIUTENS, TO OHA BKJIFOYAETCS B OTBET.

IIpumepsl.
4—x 1
1). Peminth HEpaBEeHCTBO > —.
x=5 1-x
2 2
- X®—6x+9 X-3
Pemenne: a ! >0, ( ) 0

5 1-x ' (x=5)1-x) (X=5)(1—x)
Haiinem Hynu uucnautens v 3HaMmeHarens. J1o X = 3, x = 5, x=1. Hanocum HaiiieHHble
(x-3)*
(x=5)(1-x)

TOYKHU HA YUCJIOBYIO OCh U OIIPECACIIACM 3HAKU B KaXXJIOM IIPOMCIKYTKC
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1 3 5 X
Boi6 60ii x € (5; + ) 10.T (10-3)°

bIOMpaeM JIF000H X ; , Hanipumep X = 10. Torna ———————

P pHMep (10—5)(1—10)
Brioupaem x =4 € (3; 5).
4-3)? 2-3)°
[Tonyuaem # >0.Ipu x =2 e(1; 3). [lonygaem # >
(4-5(@1-4) (2-5@0-2)

(0-3)°
Haxkowner, mpu x =0 € (- ©; 1). Berunciasiem ————— <
(0-5)(@-0)
Oteet: x €(1;3) U (3;5).

2 3
(x*=7x-8)(x-8) 0

(x=3)*(5-x)
Pemenne. Halinem Hynu yncnauTens 1 3HameHatess Apoou. 9to x = -1, x=8, x = 3, x=15.
Hanecem HaiijieHHbIE TOYKM Ha YHUCIOBYIO OChb W OINPEACIMM 3HAK JPOOH B KaXKIOM
POMEKYTKE, BBIYMCIISASA 3HAUEHUE STOU APOOH B MMPOU3BOJILHON TOUKE KAXKIOTO IPOMEKYTKA.
- + + - -
® O O ® >
-1 3 5 8 X

PerreHnemM HCXOHOTO HEPABEHCTBA SIBIIACTCS
x €[-1,3) U (3;5) U {8}. Haiinem cymmy 1ensix pemenuii: -1 +1+0+ 2 + 4 + 8 = =14,
Otser: 14.
3aoanue:
Pewumv nepasencmsa:
(B—x)(2x+1) <

(x—-2)(x+1)

2). Haiitu cymMy HeNbIX pelieHrui HepaBeHCTBA

OtBeT: (—0;—1)U[- % ;2) U[3;+00).

x+1 3 1
> -
x-2 x-2 2
OtBeT: (—0;2) U (2;+00).
x + 9< 1.
X

Otger: (—0;0) U (L;6).
(8—x*)(x* -27) S

B+x°)(x*+27)
Otger: (—3;-2) U (2:3).
1 2 < 1-2x

x+1  x?—x+1 x3+1
Otget: (—oo;—1)U(=12].
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IIpakTnueckas padora Ne 28
Tema: Peienne pauMoHa AbHBIX CHCTEM YPABHEHHH.

Henan:
- 3aKPEIUTh HaBBIKH PEUICHUS PAIMOHAIBHBIX CUCTEM YPaBHCHHM.

Hopma Bpemenu: 2 yaca

OO6opynoBaHue: MHCTPYKIIMOHHAS KapTa, Y4eOHHK «AyreOpa n Havana ananuzay 10-11k1 mox

pen. A.H.Konmaroposa

Xox padoTsli:
1. 3anumuTe 0TBETHI HA KOHTPOJIbHbIE BONIPOCHI.
1) Yto Ha3bIBACTCS CUCTEMOMN ypaBHEHHIT?
2) Kakwue BbI 3HaeTe CrOCOObI PEIICHHSI CHCTEM YPaBHEHUIA?
3) PaccmorpuTe mpuMepsl pelieHus CHCTEM YpaBHEHH OCHOBHBIMH CIIOCOOAMHU.

2. Pemiure cucreMbl ypaBHEHHIA:

2x+3y =-1,
{5x+4y 1
3x-9y =12,
{4x 12y 16
3) {5
16y = 1
2 {5x+10y—x+8
4x-12y =50—-y
5) {05x+55——y+6%’
5x -3y =8
6) {3x——5y_—
y+0,6x=-14
X+Yy =5,
7) x

2.Iloxaxxure l"pa(bI/I‘IeCKI/I 1 METOJOM IIOJACTAHOBKH, UYTO CUCTEMBI UMCIOT €AMHCTBEHHOC
peuieHue:

) 7x +4y =13, 2 5x — 3y = 26, 3 3,59X — 2,5y = 25,
3x—y=11 2x+y =17 X+2y=18

Cnpagounwlii mamepuan
Cucmema nunelinblX ypasHeruti ¢ IByMsl IEPEMEHHBIMUA UMEET BUJL

{alxﬂaly:c 1
AXTBIV=C)

TlE a; ap By By Cp Cp - 3aJaHHBIC YNCIIA, @ X U Y - HEM3BECTHBIC
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Cucmema ypagnenuii — 5mo yciosue, cocmosiujee 8 00HOBPEMEHHOM BbINOJHEHUU HECKOIbKUX
VPABHEHUIl OMHOCUMETbHO HECKOIbKUX nepeMerHblX. Pewenuem cucmemul ypaenenuii
HA3bl18aemcsl YRopsi004eH bl Habop yucen (3Ha4eHull nepemMenHblx), npu NOOCMaHO8Ke
KOMOPBIX 6MECHO NePEMEHHBIX KANHCO0e U3 YPABHEHUL 00paujaencs 6 6epHoe paseHcmaeo.
Cnocobul pewienus cucmem ypagHeHul

1) T'paduueckuii crocoo.

2) Crocob 1Mo iICTaHOBKH.

3) Cnocob anredpandecKkoro CiaOKeHHs.

4) Cnoco0 BBEJCHHUSI HOBOW ITEPEMEHHOM.

5) Cnoco6 pa3ioeHHs Ha MHOKHUTEIIH.

Memoouueckue pekomeHoayuu no peueHur0 Cucmem YpaeHeHutl
I'paghuyeckuii cnocob
Crpositcst rpaduku 000X YpaBHEHHH, HAXOISATCS TOUKH NIepeceueHsl rpad)uKoB.

Cnocob noocmanosku
1) BsIpaxaioT U3 0JJHOTO YPaBHEHHS OJHY MIEPEMEHHYIO Yepe3 APYIyIO.
2) TloacTaBisiOT MOJYYEHHOE BHIPAKECHKE B IPYro€ ypaBHEHHE.
3) Pemarot mosy4eHHOE ypaBHEHHE C OHOMN MEPEMEHHOM.
4) HaxonsT 3HaueHHe BTOPOH ePEMEHHOIA.
5) 3anuchIBalOT OTBET.

Cnocob cnoacenus
1) VYMHOXaT 00€ 4aCTH OJJHOTO MJIM 00OUX YpaBHCHUI Ha KaKOe-ITHOO0 YKMCIIO TaK, YTO MPH
MOCJIEIYIOLIEM CII0’KEHUH KaKHE-TO CJIAraeMble B3AMMHO YHUUTOKHUTb.
2) CxJIaapIBalOT MOYWICHHO MOJIYYCHHbBIC YPaBHEHHS.
3) Pemarot mosy4eHHOE ypaBHEHHE C OHOMN MEPEMEHHOM.
4) HaxonsT 3HAYCHUSI IPYTOi IEPEeMEHHO.

Beeoenue nosoii nepementoi

BBoauTcs HoBas nepeMeHHas t, monydaercss JpoOHO-PALMOHAIIBHOE YpaBHEHNE OTHOCUTEIBHO 1.
Pemass monydyeHHoe ypaBHEHME, HAXOJAT 3HadeHMs {, M BbIpaxaroT JuOO X, J1uOO y dYepes
BTOpYyIO INepeMeHHylo. [loacTaBisisi MonydeHHOE BBIpaK€HHE BO BTOPOE ypaBHEHUE, PELIAOT
YPaBHEHHE C OJHOU NEPEMEHHOM.

Pasnoorcenue na mmoorcumenu

[TpumeHnsist criocod rpynmnupoBKY, pacKiabIBaloT BIpakeHHe Ha MHOXKUTENHU. [IponsBenenue
JIBYX MHOXKuUTenen paBHo 0, koraa xots Obl 0JIMH U3 MHOXKUTeNel paseH 0. BeipaxkaroT oany
IIEPEMEHHYIO Yepe3 APYTyIO, IMTOACTABIIAIOT ITOJIYYEHHBIE BBIPAXKEHUSI BO BTOPOE YPAaBHEHUE U
MOJIY4YalOT YPABHEHHE C OJTHOW MEPEMEHHON

IIpumep 1. Pemuth cucTemMy ypaBHEHUN CITOCOOOM TMOICTAHOBKH.

3x—Zy=4,
x+3v=5

W13 mepBoro ypaBHEeHUs BbIpazuM x depes kooddummentoiu y: X =(2y +4)/3.

IMozacTaBisieM 3TO BHIPAKEHHE BO BTOPOE YPAaBHEHHE U HAXOIUM Y :
(2y+4)/3+3y=5, orkyna y=1.
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Teneps HaXOUM X, MMOJCTABJISAS HAWIEHHOE 3HAYEHUE BMECTO Y B BhIpaXkeHue Juist x: X = (2 -
1+4)/3, otkyna X=2.

Omeem: (2;1)

Il pumep 2. Pemuth cucteMy ypaBHEHHH CIIOCOOOM alnreOpandecKoro CI0KEeHHS.

3x—2y=4,
x+E3w=50.
YMHOXkaeM nepBoe ypaBHEHHE Ha —1, BTOpoe — Ha 3 U CKJIaJbIBAEM UX:

—3x +2y=-4,
3x +8y=15.

1y=11, orcroga y = 1.

[ToncraBnsiem 3TO 3HaYEHHE BO BTOPOE ypaBHEHHUE (WM B miepBoe) 3X +9 =15, orcroma X = 2.

Omeem: (2;1)

IIpakTuyeckasi pabora Ne29
Tema: AKCHOMBI CTEPEOMETPHUHU M NPOCTeiIue CaeACTBUS U3 HUX.

enmn:

-  HU3YUYUTH MaT€pual 1o TeMcC: «AKCUOMEI CTEPCOMETPUH U HpOCTefIHIHe CIICACTBHA U3 HUX)),
HAaY4YUTHCSI IPUMEHSTh AKCUOMBI IIPU PELICHUH 3a]1a4

- CIOCOOCTBOBATH PA3BUTHUIO JIOTUYCCKOT'O MBIIIJICHHUA 06y11a101111/1xcsf.

Hopma Bpemenn: 2 yaca
OO0opynoBaHme: HHCTPYKIIMOHHAS KapTa, CIPaBOYHbIN MaTepUall.

Xon pa6oTsi:
3aoanue: VI3yunte TeOpeTUUECKUI MaTepuall, BBIIIOJHUTE KOHCIIEKT U3y4aeMOro MaTepuaiia,
BBIIIOJTHUTE HeO6XOI[I/IMBIe YCPTCIKH.

CTCpCOMeTpI/IH — 9TO pa3jacyi reOMCTPUH, B KOTOPOM HU3YHUAIOTCA q)HrprI B IIPOCTPAaHCTBC.

B cTepeomeTpun Tak ke Kak U B IUNIAHUMETPHH CBOWCTBA T€OMETPUUYECKUX (PUTYD
YCTaHABIIMBAKOTCS IIyTEM JI0KA3aTENbCTBA COOTBETCTBYIOIINX TeOpeM. OCHOBHBIMU
¢dburypamu B MpOCTPaHCTBE ABIISAIOTCS TOUKA, IPsiMasi U MIOCKOCTb.

C BBCACHUCM IIJIOCKOCTH ITOABJISACTCS HGO6XO}II/IMOCTB paciiupuTb CUCTEMbI AKCHOM.
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A L A

puc. 1 puc. 2 puc. 3

OCHOBHBIC CBOMCTBA TOYCK, IPAMBIX U HHOCKOCTefI, KacaromuecCsa uX B3aMMHOI'O pacCIioJIOKCHUA,
BBIPpA’KCHBI B aKCHOMax.

Al. Yepes 1100bI€ TPU TOUKH, HE JICHKAIINE HA OJHOU MPSIMON, TPOXOIUT IJIOCKOCTh, U IIPUTOM
TOJIBKO OJIHA.

—_ ;\ Aew

. Bea (Touku A, B, C siexart B IUIOCKOCTH )
S © Cen
puc. 4

A2. Eciin JABC TOYKH HpﬂMOﬁ JICXKAT B IINIOCKOCTH, TO BCC TOUYKH HpHMOﬁ JIEKaT B 3TOM
IIJIOCKOCTH

- ABc o
[Ipsimass AB JIeXUT B INIOCKOCTH

puc. 5

3ameuanue. Eciii nmpsiMast ¥ JI0OCKOCTh UMEIOT TOJIBKO OAHY OOIIYIO TOUKY, TO TOBOPST, YTO
OHH IIEPECEKAIOTCA.

=]
\M ama=M
i X [IpsiMas a ¥ IMIIOCKOCTH . MEpECceKaroTcs B ToUke M.
puc. 6

A3. Ecnu 1Be TUIOCKOCTH UMEIOT OOIIYI0 TOUKY, TO OHU UMEIOT OOIIYIO MPSMYIO, Ha KOTOPOit
JIeKaT BCe OOIIME TOUKH ATUX MJIOCKOCTEH.

o B=a
@ U B [IepeceKaroTcs o MPsMOH a.

75



puc. 7

CaencrBue 1. Uepes npsiMyro U He JIeXKallylo Ha HE TOUKY MPOXOAUT MJIOCKOCTh, U IPUTOM
TOJIBKO OJIHA.

CaencrBue 2. Uepes aBe niepecekaromuecs npsMble TPOXOAUT IIOCKOCTh, U IIPUTOM TOJIBKO
OJTHA.

3aoanue:

Touku A, B, C, Dre nexar B 01HO# MIIOCKOCTU. ByIyT M TIIOCKOCTH, IPOXOIAIINE Yepe3
touku A, B, Cu uepes Touku B, D, A mepecekatbcs 1o npsimoit AB?

PaccMoTpuTe perieHne caeayronmx 3auad.

3amaua 1.

JlaHbl nBE MpsMbIe, KOTOPBIE MEPECEKAOTCA B ToOUuke M. JlokaxxuTe, 4TO BCE MPSMbIE, HE
MPOXOSIINE Yepe3 TOUKy M U nepecekarolue JaHHbIe PsSMBbIE, JIEKAT B OAHOU IITIOCKOCTH

Pewenue:

Hawm mansel 1Be nipsimble a u b, koTopblie nepecekaroTcst B HEKOTOpoit Touke M. Bo3bMem
IIPOU3BOJIBHYIO MPAMYIO ¢, KOTOpask He IIPOXOJUT Yepe3 TOUKY M, HO IIEPECEKAET UCXOIHBIE
npsimbie @ U b B Toukax A, B, COOTBETCTBEHHO.

UYepes 1Be nepeceKkaroIuecs npsiMble MPOXOJUT INIOCKOCTh, U IPUTOM TOJIBKO OJIHA, COTIACHO 2
TeopeMe. 3HAUUT Yepe3 MepeceKaroluecs mpsmbie a U b MpoXoaUT eANHCTBEHHAS TIIOCKOCTb,

0603H2uMM ee ! .

I[Be Pa3HbIC TOYKH AuB HpHMOﬁ C IIPUHAJICIKAT IJIOCKOCTU ¥ .Au TOT'0, YTO ABC TOYKH
HpHMOfI MMpUuHAAJICKAT IJIOCKOCTH, BBITCKACT, YTO BCC TOYKHU HpHMOﬁ MMpUHAAJICKAT IJIOCKOCTH,
T.C. BCA IIpsAMas JICKUT B IIJTOCKOCTH. 3Ha‘-II/IT, npsamMas ¢ IPpUuHAJJICIKUT 9TOM IIOCKOCTH.

Taxum 00pa3om, MBI JOKa3alid, 9YTO BCE MPsIMBIE, Tiepecekatomue 4 u B, HO He TPOXO/ISIINe
yepe3 M, jiexxar B OTHOM IIIOCKOCTH.

3agaua 2

Tpu 1aHHBIE TOUKU COETUHEHBI OMAPHO OTpe3KkaMu. J[oKaxkuTe, YTO BCe OTPE3KH JIEKaT B
OJTHOM IIJIOCKOCTH.

Pewenue:
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ITycte Ham nanbl Tpu Touku: A, B, u C. HyxHo noka3ats, uto otpe3ku 45, BC, CA nexar B
OJTHOM IJIOCKOCTH .

I

Ecin Touka C nexxut Ha npsAMoit 4B, To otBeT oueBuieH. [Ipeanonoxum, uto Touka C He
npuHaAIexXuT npsimor AB. Torna yepes Tpu Touku A, B, C, He nexanye Ha OJHOHN MPSMOH,

et
IPOXOJUT IJIOCKOCTh, U IPUTOM TOJIBKO OJIHA, B CUJTy aKCHOMBI 1. O603HaUMUM 3Ty MJIOCKOCTh

£ o
HpﬂMaﬂ AB LECJIMKOM JICKHUT B IINIOCKOCTHU , IOTOMY 4YTO ABC €€ TOYKHU JICI)KAT B 3TOU

44
IIJIOCKOCTH. HO, 3HAYUT, U OTPE30K AB nexuT B IIIOCKOCTH .

44
AHaJNOTHYHO U C APYIruMHu OTpE3KaMHU. HpHMaH BC n1exuT B INIOCKOCTH , IOTOMY YTO JABC €€

e ed
TouKkd B 1 C 1eXar B INIOCKOCTH , 3HAYUT, U OTPe30K BC JIEKUT B TIIOCKOCTH

r
n AHAJIOTUYHO, OTPE30K AC nexwur B mIockoctu . Uto u Tpe6OBa.]'IOCL J0Ka3aThb.

IIpakTuyeckas padora Ne30
Tema: IlepnieHAUKYJISIP U HAKJIOHHASA K MJIOCKOCTH.

Menn:
- U3YYUTh TEOPETUUYECKUN MAaTepUal MO TEME, HAyYUThCS BBIMOJIHATD YEPTEIKHU.
- CIOCOOCTBOBATH PA3BUTHIO JIOTHYECKOTO MBIIIJICHUST 00YyJIarOIXCsl.

Hopma Bpemenn: 2 gaca
Oo0opynoBanue: UHCTPYKIIMOHHAS KapTa, CIPABOYHbBIA MaTepHall

Xox pa0doThi:
3adanue: VIzyanre TeOpEeTUUECKUI MaTepUal, OTBETHTE Ha KOHTPOJIBHBIE BOIIPOCHI, BHITTOJIHUTE
HEO0OXOMMBIC YEPTEIKH.
1. Koraa mpsimas Ha3pIBaeTCs MEPIEHIUKYISIPHON K MIIOCKOCTH?
2. 3anummre onpesesieHue HAKIIOHHOW, IPOSKIINY HAKJIOHHOM Ha TJI0CKOCTh, OCHOBAHHUS
HAaKJIOHHOM, OCHOBAHUsI EPIEHAUKYJIISAPA, BHIIIOJHUTE YEPTEKH.
3. 3amummure TeOpeMbl O CPABHUTEIBHOH JTTHHE MEPIICHANKYIIApA U HAaKJIOHHBIX.

77



Teopernuecknii MaTepua

[ToctaBum 3a/1ady onpeAenuTh, B KAKOM Cllydae IpsMasi MOKET CUMTAThCS MEPICHIUKYIIPHOM K
IUIOCKOCTH. [loKa)keM IIpeIBapUTENIbHO CIAEAYIOLIEE MPEAJIOKEHUE.

Teopema. Ecniu npamas (AAj, uept. 15), nepecexarowasncsa c

niaockocmuvio (MN), nepnenouxkynapuna Kk Kakum-nuoyowb 0eym npsamoim (OB u

0C), nposedennvim na 3moii niockocmu uepe3 mouxy nepeceuenusn (O) dannoi npamoii u
NJI0CKOCMU, MO OHA NEPREHOUKYAAPHA U Ko écakoil mpemuveit npamoit (OD), nposedénnoii
Ha naockocmu uepes my ixce mouky nepecevenus (O).

A

Yepr., 15.

Otnoxum Ha npsMol AA| IpOU3BOJIBHOM JINHBIL, HO paBHbIE 0Tpe3ku OA u OA1 u npoBenéM
Ha IUIOCKOCTH KaKyl0-HUOY b MPSIMYI0, KOTOpas nepecekasna Obl TpU NpsSMbIE, UCXOISIINE U3
touku O, B Kakux-HUOyAb Toukax C, D u B. Ot Touku coequuum ¢ Toukamu A u Aj. Ml
MOJIyYUM TOT/1a HECKOJIBKO TPEYrOJIbHUKOB. PacCMOTpHUM KX B TaKOW MOCIEA0BATEIbHOCTH.

Cuauana Bo3pMéM TpeyroinbHUKu ACB u A1CB; onu paBHbl, Tak kak y HUX CB—o0mas
ctopoHa, AC=A;C, kak HaKJIOHHBIE K IpsAMON AA1, OIUHAKOBO yAaJI€HHbIE OT OCHOBaHuUsA O
nepnenaukyisipa OC; o tou xe npuunHe AB = A1B. I3 paBeHCTBa 3THX TPEYroJIbHUKOB
cienyet, uro /| ABC =/ A;BC.

[Tocne atoro nepeitaém k TpeyroapankaMm AOB u A;OB; onu paBHbI, Tak kKak y HUX OB—
obmas cropona, AB = A1B u/ ABD =/ A1BD. 13 paBeHCTBa 3TUX TPEYTOJHLHUKOB BHIBOIHM,
g0 AO = A;0.

Tenepb Bo3pMEM TpeyroabHukd AOD 1 A1OD; oHU paBHBI, TaK KaK UIMEIOT COOTBETCTBEHHO
paBHbIe cTOpoHBI. 13 ux paBeHcTBa BhIBOaUM, 4T0 [ AOD 1/ A;0D , a Tak KaK 3TH yIJIbI
CMEXHBIC, TO, clieqoBaTenbHo, AA; | OD.

Onpenenenue. IIpsmas Ha3pIBaeTCA NePHEHAUKYJIAPHOM K IITIOCKOCTH, €CIIM OHA, IEPECEKASACh
C 9TOM TIOCKOCTBIO, 00pa3yeT MPpsAMON yroj ¢ KaKA0H NpsSMOH, MPOBEAEHHOM Ha MIIOCKOCTH
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yepe3 TOUKY NepecedyeHusi. B 3ToM ciydae roBopsAT Takke, YTO IJIOCKOCTh NEPIEHANKYIIIPHA K
MIPSMOM.

U3 npenbmymeﬁ TEOPEMBI CICAYET, YTO IIpAMas INEPIICHAUKYIApPHA K INIOCKOCTHU, €CJIIM OHa
NEPNCHAUKYJIApHA K IBYM IIPSAMBIM, JIC)KAIIUM B I[ElHHOfI IJIOCKOCTH U NPOXOJAIINM 4YE€PEC3
TOYKY IEPECCUCHUU HaHHOﬁ HpHMOﬁ " IIJIOCKOCTH.

HpHMaﬂ, nepecekaroias riI0CKOCTh, HO HE NCPICHAUKYJIISIpHAs K Heﬁ,
Ha3bIBACTCS HAKJOHHOM K 3TOi 11ockocTh. Touka MEpCCCUCHU A HpSIMOfI C IINTIOCKOCTBIO
Ha3bIBACTCA OCHOBAHUEM IICPIICHAUKYIISApa UIA HaKJIOHHOI.

CpaBHuTe/IbHAS JJIMHA NIEPIIEHAMKYJISIpa U HaKkIoHHBIX" . Kor/a u3 oHoi Toukn A (uepr.
16) mpoBeieHbI K MJIOCKOCTH neprieHauKysip AB u HakionHas AC, yciaoBuMCS

Ha3bIBaTh, MPOEKIMell HaKJIOHHOM Ha m1ockocTh P orpe3ok BC, coenunsioninii ocHoBaHue
NEepPHEHANKYJIIPa U OCHOBAaHUE HAKJIOHHOM.

1
JJ1s KpaTKOCTH TePMHHBI "MIepneHuKyIap" U "HaKIoHHas" yrnoTpeOstoTCs BMECTO ,"0TPe30K

NEPIEeHIUKYIIpa, OFPAHUYEHHbIN 1TaHHOM TOUYKOW U OCHOBAaHUEM NEpIEeHANKYIsApa" , U "oTpe30k
HaKJIOHHOM, OTpaHUYEHHBIH JAHHOM TOUKOM M OCHOBaHMEM HAKJIOHHOM.

A

B \.

Hepr. 16.

Taxum o6paszom, orpe3ok BC ectb npoekuus HakiioHHOM AC, oTpetok BD ecth npoekuus
HakJIOHHON AD u T. 1.

Teopema. Eciu uz oonotui u mou sce mouku (A, aept. 16), 63amoii e

nnockocmu (P), nposedenvt u smoii nrockocmu nepnenouxyaap (AB) u kaxue-nubyow
naxnounvie (AC, AD, AE, ...), mo:

1) 0ge HaxnoHHbIE, UMEIOWUE PABHBIE NPOEKYUU, PABHDL;

2) U3 08YX HAKIOHHBIX Ma OObULe, NPOEKYUsL KOMOPOU DoNbue,

Bpamas npsmoyronbhblie TpeyronbHukn ABCu ABD Bokpyr kateta AB, Mbl MOXkeM
COBMECTHUTH UX TTOCKOCTH ¢ TuockocThio /\ ABE. Toraa Bce HakiIOHHBIE OyIyT JISKATh B OJJHOM
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IIJIOCKOCTH C IEPIIEHIUKYIISIPOM, & BCE IIPOCKLUU PACIIONOXKATCS HA OJHOM IpsIMON. Takum
00pa3oM, T0Ka3bIBa€Mble TEOPEMBI IPUBOASTCS K aHAJIOTMYHBIM TEOPEMaM IIAHUMETPHH.

3ameuanue. Tak kak AB ecTh KaTreT mpsAMOYTroJIbHOTO TPEYTrOJIbHUKA, & KaXK1ash U3 HAKJIOHHBIX
AC, AD, AE, ... ecTb runorenysa, To neprneHukyasip AB MeHbliie BCIKON HAKJIOHHOM; 3HAYUT,
MePIEHIUKYIISIP, ONMYIISHHBIH U3 TOYKH Ha TUIOCKOCTh, €CTh HAMMEHBIIIHI U3 BCEX OTPE3KOB,
COCIUHSIONIUX JAaHHYIO TOUKY C JIF000H TOUKOM MIOCKOCTH, U IOTOMY OH MPUHUMAETCS 32 MEPY
PAcCTOSIHUSI TOUYKH A OT TIJIOCKOCTH P.

Oo0paTtHble TeopeMbl. Eciu u3 00HOU U MOU JHce MOUKU, 8351MOU 8HE NIOCKOCMU, NPOBEOeHbl
nepneHOUuKYIAp U Kakue-Hubyob HaKIoOHHblE, MO

1) pasuvie nakionHbie uMEIOM pasHvle NPOEKYUU,

2) uz 08yx npoekyuil ma 60abuLe, KOMopasi COOMEemcmayem Dobuell HAKIOHHOU.

3aoanue:

1)Touka A HE JISKUT B INTIOCKOCTH, a TouKka E - mpuHamnexuT 3toi miockoctu. AE = 13 cM,
MIPOEKIIUS ATOTO OTPE3Ka Ha TNIOCKOCTh paBHA ScM. KakoBo paccTosiHuE OT TOUYKU A 70 JTaHHOM
MJIOCKOCTH?

2)PaBHoOenpenHsiii TpeyronbHUK ABE HaxonuTcs B INIOCKOCTH 0. boKOBbIE CTOPOHBI
tpeyroibHuka ABE paBubl o 10 cm, a ctopona ocHoBanus AE=16 cMm. K 370l mtockocTu
npoBeeHbI iepreHaukyisip CB, kotopsiii paBeH 6 cMm, u HakioHHble CA 1 CE. Beruuciure
paccrosinue oT Touku C 10 cTropoHsl TpeyronbHuka AE.

3) Uepes BepuinHy A npsiMoyrosibHOro Tpeyroibauka ABC ¢ npsameim yriom C npoBeeHa
npsimas AD, nepneHIuKysipHast K III0CKOCTH TPEYTroJIbHUKA, a) JJOKaKUTe, YTO TPEYTrOJIbHUK
CBD npsimoyromnsHslii, 6) Hatiaure BD, ecnmu BC =4, DC =6.

IIpakTnyeckas padora Ne31
Tema: IleprieHAUKY AP U HAKJIOHHAA K IIOCKOCTH. Pemienne 3anxay.

Hemnn:
- 3aKpCIUThb MOHATHUA NCPICHAUKYIIAPA U HAaKJIOHHOM K INIOCKOCTH IIpyu pCUICHUH 3aaa4.
- CITIOCOOCTBOBATH Pa3BUTHIO JIOTUYECKOTO MBIIIJICHHUS 00YJarOIINXCS.

Hopma Bpemenn: 2 yaca

O0OopynoBaHHe: HHCTPYKIIMOHHAS KapTa, CIPABOYHBIA MaTepHal
Xox padoTbI:
Pewwume 3a0auu:

Bapuanm 1

1) Ilpsimast a mepecekaet miockocThb B B Touke C, u o0pasyeT ¢ miockocThio yron 30°. PEa,
Touka R - mpoekms Touku P Ha utockocTs 3. PR=7 cm. Haiimu PC.

2)IIpsimoyronbHeiid TpeyroasHiuk MBE (XM=90°) Haxoaurcs B
wiockoctd o. BE=13 cm, a ME=12 cwm. K 3T0# mmockocTr ipoBeaéH
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neprneHaukynsap CB mnuro# 7 cM. Beruuciu paccrosiaue ot Touku C 10 CTOpOHBI
TpeyronpHuka ME.

3)Otpe3ok AD neprneHauKyIsIpeH K MII0CKOCTH paBHOOeApeHHOTo TpeyroiabHuka ABC.
N3BectHo, uTo AB =AC =5 cm, BC= 6 cm, AD = 12 cm. Haitaure paccTosiHus OT KOHIIOB
otpe3ka AD no nipsamoii BC.

Bapuanm 2

1) K mockocTu o mpoBeieHa HaKJIOHHAs, ATMHA KOTopoit paBHa 10 cM, mpoeKIust HaKIIOHHOM
paBHa 6 cM. Ha KakoM paccTOSIHUM OT TUIOCKOCTH HAXOAUTCS TOYKA, U3 KOTOPOM MPOBEICHA
HaKJIOHHAs?

2) Touka K pacnosnoxeHa B pacCTOSHUU 8 cm OT IIIOCKOCTH
npsmoyronbHuka ABCD u B paBHBIX pacCTOSIHUAX OT BEPIIMH MPSMOYTOJIbHUKA.

Paccuwnraii, Ha KaKOM PacCTOSIHHH OT BEPIITHH MPSMOYTOJIBHIKA pacoiokena Touka K,
€CJIM JUIMHA CTOPOH MpsIMOyToyibHKUKa 24 cm u 18 cm.

3) Uepes Bepmnny A npsimoyroinsauka ABCD npoBenena npsimast AK, nepneHauKkyispHas K
IUIOCKOCTH MpsiMoyrojibHuKa. M3BectHo, uto KD = 6 cm, KB = 7 cm, KC=9 cm. Haiinure: a)
paccrosinue ot Touku K 1o nminockoctu npsamoyrosibHuka ABCD;

Bapuanm 3

1) K mnockoctu o mpoBenena HakionHas AB (A€a). [lnuna HakIOHHOH paBHa 18 cMm,
HaKJIOHHAs C INIOCKOCTBIO 00pa3yeT yron 60°. Beuuciu, Ha KakoM pacCTOSIHUU OT IIOCKOCTH
HaxoauTcs Touka B.

2) Pacctosaue ot Touku G 0 KaXKJ0i U3 BEPIIHH MpaBMWIbHOTO TpeyronbHuka ABC paBHo 12
cM. Haiiure paccrosinue ot Touku G o miockoctu ABC, ecmiut AB =9 cwm.

3) Ilpsmas OK nepnenaukymspHa k miaockoctu pomo6a ABCD, nuaronanu KoToporo
nepecekarotcs B Touke O. Haitnure ato paccrosinue, ecnu OK = 4,5 nm, AC = 6 om, BD = 8 am.

Bapuanm 4

1) Ilpsimast m nepecekaeT MI0CKOCTh B B Touke A, 1 00pasyeT ¢ mIockocTbio yrou 60°,PE m,
Touka R - mpoeknus Touku P Ha miockocts . PR=9 cm. Haiinu PA.

2)Hakmonnast AD ¢ utockocTsio o o6paszyet yron 30°, a HakionHas DC ¢
IUIOCKOCTBIO o0 00pa3yeT yrou 45°. Jlnuna neprnenaukynspa DB paBna 7 cM. Berancnu qmHel
00€enx HaKJIOHHBIX.

3) Uepes Bepuinny B kBagpata ABCD npoBenena npssmas BM, neprienaukynsipHast K €ro
iockocTy. Haligute paccTosiHus OT TOUkd M 10 IPSIMBIX, COAEPKALUX CTOPOHBI ¥ INAarOHAIH
kBajgparta, ecinu BM = 10 nm, AB =5 nm.

Bapuanm 5

1) Jnmna orpeska VB pasHa 10 M. OH nepecekaer miockocts B Touke O. PaccTosiHre OT KOHIIOB
0Tpe3Ka JI0 MIIOCKOCTH COOTBETCTBEHHO paBHBI 2 M M 3 M. Haiitn ocTphIid yroi, KOTOphIi
obpa3yet otpe3ok VB ¢ miockocTsio.

2) OauH U3 KaTeToB MpsIMOyroyibHOTO TpeyronbHuka ABC paBeH 5, a ocTpslif yrou,
npuiIeKalini K 3ToMy Katety, paseH 60°. Uepes Bepunny npsimoro yria C npoBesieHa npsmast
CD, neprieHIuKyIsIpHas K IJIOCKOCTH 3TOro TpeyroybHuka, CD = 8. Halinure paccrosHue ot
touku D o mpsmoii AB.
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3) 13 Touku A, ynajeHHOM OT IUIOCKOCTH B3 Ha paccTosHUE 5 CM, IPOBEIEHBI K ATOH MIIOCKOCTH
HaksioHHbIe AB 1 AC mop yriiom 30° k mmockocT. VX mpoekiuy Ha TI0CcKocTh 3 00pasyror
yrou B 120°. Haiinure BC.

Bapuanm 6

1) Ipoexuuu Hakmouubx AD n DC Ha mockoctu o paBHbI cooTBeTcTBeHHO 4 cM 1 10 ¢, a
yroJI MeX 1y HUMH paBeH 60°. Bbruucin paccTosiHue MEXTy KOHIIAMU TIPOEKIIUNA HAKJIOHHBIX.

2) Touka M pacnonoxena B paccrossauu 10 cm 0T TIIOCKOCTH
npsamoyronbHuka ABCD u B paBHBIX pacCTOSIHUAX OT BEPIIMH MPAMOYTOJIbHUKA.

Paccuwnraii, Ha KaKOM pacCTOSTHHH OT BEPIIMH MPSMOYTOJIBHUKA PACIIOIOKEeHA Touka M,
€CJIM IJTMHA CTOPOH IpsAMOyrojibHUKa 12 cm 1 5 cm.

3) OnuH KOHel JTaHHOTO OTpe3Ka JIEKUT B IJIOCKOCTH O, @ IPYTOil HAXOAUTCS OT Hee Ha
paccrosinuu 11 cM. Haligure paccTossHHE OT CEpEeIMHBI JAHHOTO OTPE3Ka J10 INIOCKOCTH O.

Bapuanm 7

1) K mmockoctu o mposeneHa HakiaonHass CD (C€Ea). JnuHa HaKIOHHO# paBHa 16 cMm,
HAKJIOHHAs C TUIOCKOCThIO oOpasyeT yros 30°. Berauciu, Ha KakoM pacCTOSIHUM OT TIOCKOCTH
HaxoauTcs Touka D.

2) Yepes Bepmuny B kBagpata ABCD nposenena npsmas BF, nepnenaukynspHas K ero
mrockoct. Haliaure paccTosiHus OT TOUKHM F 10 mpsIMBIX, COJIEpKAIMX CTOPOHBI U TUArOHaIu
KkBajparta, ecinu BF =8 am, AB =4 nam.

3) Otpesok KD nepnenaukyispeH K mIoCKOCTH paBHOOeipeHHoro Tpeyrojibanka KPE.
N3BectHo, uTO0 KP =KE =4 cM, PE= 8 cm, KD = 14 cm. Halinute paccTosHus OT KOHIIOB
otpeska KD no npsmoin PE.

Bapuanm 8

1) Haknonnass AM, npoBesieHHast U3 TOUKU A K JaHHOM IJIOCKOCTH, paBHa 7cM. UemMy paBHa
IIPOEKIINS TOW HAKJIOHHOM Ha MJIOCKOCTh, €CIIU Yroil MEeXAy npsiMoi AM U taHHOM
IUIOCKOCTBIO paBeH 30°7

2) Pacctosnue ot Touku N 710 Ka)KJ0W U3 BEpIIMH IpaBHIIbHOTO TpeyroabHuka ABC paBHO 5
cM. Haiinure paccrosinue ot Touku N 10 miockoctu ABC, eciin AB = § cwm.

3) YUepes BepumHy A npsmoyroibHuka ABCD npoBesnena npsimast AK, neprneHaukynspHas K
MJIOCKOCTH nmpsMoyroibHuKa. M3BectHo, uro KD = 6 cm, KB = 7 cm, KC=9 cm. Haitnure
paccrosinue mexay npsmeiMu AK u CD.

Bapmuant 9

1) Haknmonnas AM, npoBejieHHast U3 TOYKUA A K JIaHHOM TUIOCKOCTH, paBHa 15. Uemy paBHa
IIPOEKIINS TOW HAKJIOHHOM Ha MJIOCKOCTh, €CIIU Yrojl MeKAy npsimoid AM u 1aHHOU
MJIOCKOCTHIO paBeH 60°.

2) ITpsimast BD nepnenaukyinspHa k miockoctu TpeyronbHuka ABC. U3BectHo, uto BD =9 cwm,
AC=10 cm, BC = BA = 13 cm. Haiinure paccrosiuue oT Touku D 1o npsimoit AC

3) Touka M pacmionoxxeHa B pacctostaud 10 cM. OT TITOCKOCTH
npsmoyronbHuka ABCD u B paBHBIX pacCTOSIHUAX OT BEPIIMH MPSMOYTOJIbHUKA.

PaccuuTaii, Ha KaKOM PacCTOSHHH OT BEPIIH MPSIMOYTOJIbHHUKA PacIioio’keHa Touka M,
€CIIM JITTMHA CTOPOH npsiMoyroibHuKa 16 cm u 10 cm.
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Bapuanm 10

1) ITox yrioMm ¢ K MI0CKOCTH o [TpOBeJIeHa HakIoHHas. Haiinure @, eciiu ©3BECTHO, YTO
MPOEKIIUSI HAKJIOHHOM BJIBOE MEHBIIIE CAMOM HAKJIOHHOM.

2) Yepes BepuuunHy npsmoro yriaa C paBHOOEAPEHHOTO MPSMOYTOJIbHOTO TpeyronbHuka ABC
nposezieHa npsamas CM, nepneHuKyssipHas K ero mwiockoctu. Haiiaure paccrosiHie 0T TOUKH
M 10 npsimoii AB, ecim AC =4 cm, a CM =2 \7 cm.

3) Ilpsamas BD nepnenaukymispHa k miaockoctu Tpeyroibauka ABC. 13BectHo, yto BD =9 cmM,
AC=10 cm, BC = BA = 13 cm. Haiigute miomanb tpeyroibHuka ACD.

Bapuanml1l

1) Ilpoexunu HakmoHHBIX AM 1 MC Ha IIIOCKOCTB 0L PaBHBI COOTBETCTBEHHO 5 cM U 8 cMm, a
YTOJ MEXAY HUMHU paBeH 45°.

Beraucnu pacCTOSIHHUEC MCKAY KOHIIaMU HpOGKI_[I/Iﬁ HaKJIOHHBIX

2) Ilpsimast OK neprnenaukymsipHa K miockocta pom6a ABCD, nuaronanu KoToporo
nepecekarorcst B Touke O. Jlokaxkure, 4To pacCTOssHUA OT TOUKH K 110 Bcex npsiMbIX,
COJIepKalIiX CTOPOHBI poMOa, PaBHbI

3) Yepes Bepunny M kBagpara MNOR nposenena npsmas MF, nepnenaukyispHas K ero
iockocty. Haligute pacctosiHus ot Touku F 10 mpsiMbIX, copep Kallux CTOPOHBI U IMArOHAIN
kBazapara, eciii MF =12 am, MN = 6 nwm.

Bapuanm 12

1) OnuH KOHeI JTaHHOTO OTpe3Ka JISKUT B IJIOCKOCTH B3, a Ipyroil HaXoOAUTCS OT Hee Ha
paccrosinuu 12 cm. HaliquTe paccTosiHue OT cepeuHbl JaHHOTO OTpe3Ka JI0 MII0CKOCTH .

2) Touka P pacnonoxeHa B pacCTOSHUHU 12 ¢M OT MJIOCKOCTH
npssmoyronbHrka ABCD u B paBHBIX pacCTOSIHUSAX OT BEPIIMH MPSMOYTOJIEHUKA.

Paccunraii, Ha KakOM pacCTOSIHMM OT BEPUIMH NMPSMOYTOJIbHUKA paclookeHa Touka P,
€CJIU JITMHA CTOPOH NMPSIMOYTOJIbHUKA 8 CM U 6 CM.

3) IIpoexkunu HakmorHbx MN 1 MK Ha mmockocTr o paBHBI COOTBETCTBEHHO 8 cM 1 12 M, a
yroJsl Mexay HumMu paseH 30°. Beruncnu paccTosiHAE MEXly KOHLIIAMU IPOEKLINN HAKJIOHHBIX.

Bapuanm 13

1) Haknmonnas AM, npoBezieHHast U3 TOYKK A K TaHHOHM TUIOCKOCTH, paBHa 8cM. Yemy paBHa
IIPOEKIINS TOW HAKJIOHHOM Ha MJIOCKOCTh, €CIIU YroJl MEeKAy npsiMoid AM U 1aHHOU
MJIOCKOCTBIO paBeH 45°.

2) Yepes Bepuinny B pomba ABCD nposeznena npsimast BM, nepnenaukymsipHas K ero
riockocTd. Halinre paccTostHus OT TOUKU M 710 TIPSIMBIX, COJIEpKaIUX CTOPOHBI poMOa, eciu
AB =25 cMm, £BAD = 60°, BM =12,5 cm.

3) 13 Touku A, He npuHaUIekKallei MI0CKOCTH 0, TPOBEAEHBI K 3TON MIIOCKOCTH
nepnenaukyisip AO u nBe Hakionnsle AB u AC. U3BectHo, uto ZOAB= 2ZBAC = 60°, AO =
1,5 cm. Haitgure paccTosiHre MEXIy OCHOBAaHUSMHU HAKJIOHHBIX.

Bapuanm 14
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1) KoH11pl 0Tpe3ka OTCTOAT OT IJIOCKOCTH 0L HA paccTosiHUSIX 3 cM U 7 cM. HalinuTe paccTosHue
OT CepeInHbI OTPE3Ka A0 MIIOCKOCTH 0.

2) Paccrosiare oT Touku M 110 Ka)X70i U3 BEPIIHH NpaBWiIbHOTO Tpeyroiabarka ABC paBHo 4
cM. Haiinute pacctosnue ot Touku M 1o miockoct ABC, eciiu AB = 6 cM.

3) Haknonnas HM, npoBeaenHas u3 Touku H k manHo# muiockoctu, paBHa 9cm. YUemy paBHa
IIPOEKLMsS 9TOM HAKIIOHHOM Ha IJIOCKOCTb, €CIIU yroyl Mexxay npsamord HM n nanHoit
MJIOCKOCTBIO paBeH 45°7

IIpakTnyeckas padora Ne32
Tema: Pemienue 3a1a4 Ha NapajieJbHOCTh NPAMBIX H MJIOCKOCTEI.

Menn:

- 3aKpENUTh U3YyYCHHBI MaTepual MpHU pelIeHnH 3a11a4 1o pasnaeny «lIpsMbie U mI0CKOCTH B
MIPOCTPAHCTBEY;

- CITIOCOOCTBOBATH Pa3BUTHIO JIOTUYECKOTO MBIIIJICHHUS 00YJarOIINXCS.

Hopma Bpemenu: 2 yaca
OO0opynoBanme: HHCTPYKIIMOHHAS KapTa, ydueOHuk «[ eomerpusi» 10-11xt.

Xox pa0doThI:

1.Pemute 3a1aun:

1) W3 Touku B, oTcrarorieii OT MIOCKOCTH HA pACCTOSTHUM 4 CM, POBEICHA K ATOM
1ockocTy HaksoHHast BC nmox yriom 60° k npsmoi BA, nepneHukyisipHoi k
iockocTd. OnpenenuTs JMHY HakioHHOM BC.

2) TenedonHas MPOBOJIOKA ATMHON 15 M MPOTsIHYTA OT TeNe(OHHOTO cToJI0A, TIe OHA
IPUKpETJIEHA Ha BBICOTE 8 M OT MMOBEPXHOCTHU 3€MJIH, K JIOMY, IJIe OHA IPUKpEIUJIeHa Ha
BeicoTe 20 M. OnpeenuTh pacCTOSIHUE MEXKIY IOMOM H CTOJIO0M.

3) U3 nekoTopoii Touku C MPOBEACHBI K TAHHOH TUIOCKOCTH MEPIICHIUKYIISP, PABHBINA 7 CM
Y HaKJIOHHAas, MPOEKIUsA KOTOPOH Ha INIOCKOCTh paBHa 3 cM. HaliTu nimHy HakJIOHHOM.

4) Tlnockoctu M u P mapamnensubl. 13 Touek A u B mmockoct M npoBeieHbI K
miockoctd P Haknonnsle AC=37 cm u B/I=125 cwm. [Ipoekuus naknonHoi AC Ha oiHY
13 IUIOCKOCTEN paBHa 12 cM. UeMy paBHa npoekuus HakiaoHHOW B/1?

5) MA — nepneHAMKYISAP K TUIOCKOCTHU MPSIMOYTOJILHOTO TpeyroibHuka ABC ¢ THIIOTEHY30i
AB. Noxaxwurte, uto MC | BC.

6) Karer BC npsmoyronsHoro tpeyronbauka ABC ( £B =90°) nexur B
IUIOCKOCTH « . 13 BepinHbI 4 K IJIOCKOCTH ¢ NpOBeJieH neprneHauKyisip 40.
Haiionre BC, ecmt OB = 6 em, OC = 10 cm.

IIpakTuyeckas padora Ne33
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Tema: JIByrpaHHble yIJibl

Memnn:
- U3YYUTh TCOPETUUYCCKUN MAaTEpPHa IO TEME, HAyUYHUThCS BBIMOIHATH YEPTEIKH.
- CHOCO6CTBOBaTB PA3BUTHUIO JIOTUYCCKOT'O MBIIIJICHHU A 06yqaloumxc;1.

Hopma Bpemenn: 2 yaca
O0opynoBaHMe: MHCTPYKLMOHHAS KapTa, CIPABOYHBIA MaTepHal

Xon padoTsl:

3aoanue: VI3yunte TeOpETUUECKUI MaTepuall, 3alIMIIUTE OTBETHl HA KOHTPOJIbHBIE BOIIPOCH U
BBIIIOJIHUTE YEPTEIKH.

1. Yto Ha3BIBAIOT MOIYILJIOCKOCTHIO?

2. Yro Takoe ABYrpaHHBIN YTOJI, €T0 HJIEMEHTHI? BBIoIHUTE YepTex.

3. Kak monyuuTs TMHEWHBIN yron qByrpaHHoro yria? Yeprex.

4. OnuuuTe paBeHCTBO U HEPABEHCTBO JABYTPAHHBIX YIJIOB.

5. HazoBute cBoiicTBa IByrpaHHbIX YIJIOB.

TeopeTudeckuii MaTepuaJl
JAByrpansbie yrisl

Onpenenenusi. YacTpb IIIOCKOCTH, JI€Kalasi 10 OJHY CTOPOHY OT KaKOW-THO0 MPSIMOH,
JeKalei B 3TOM MII0CKOCTH, Ha3bIBAE€TCA MOJIYINIOCKOCTBIO. Durypa, 00pazoBaHHas AByMs
nonyminockoctsamu (P u Q, uept. 26), ucxoasiimumMu U3 oHOM npsimoii (AB),

Ha3bIBAaCTCs ABYIPaHHBIM yrioM. [Ipsvas AB Ha3siBaeTcst pedpom, a moyrtockoctd P u Q —
CTOPOHAMM WJIM FPAHSAIMHU JIBYTPAaHHOTO yIia.

-]

Bi

Uepr. 26.

Takoi#t yron o6o3Ha4aeTcsi OOBIKHOBEHHO JBYMST OYKBaMH, IMOCTABIEHHBIMU y €ro pedpa
(nByrpanusblii yroia AB). Ho ecnu ipu ogHOM peOpe jiexaT HUCKOIBKO JBYTPAHHBIX YIJIOB, TO
KK U3 HUX 0003HAYarOT YeThIphMs OYKBaMH, U3 KOTOPBIX JBE CPEAHHE CTOST MpuU pedpe, a
JIBE KpaliHue — y rpaHei (Hanpumep, AByrpanusiid yron SCDR) (uept. 27).
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Yepr. 27.

Ecnu u3 npousBonbHOi TOUKH D pedpa AB (uept. 28) mpoBeném Ha Kak 0 TpaHH 110
HepHEeHNKYIpY K pedpy, To o0pa3oBaHHbIi MU yroia CDE Ha3biBaeTCs THHEHHbIM
YIJIOM JBYTPAHHOIO yIJIA.

Yepr. 28.

Benuurna nuHEHHOTO yria HE 3aBUCHT OT MOJIOKEHHS €ro BepIIMHBI Ha pedpe. Tak, TuHelHbIe
yrasl CDE u C1D1E; paBHBI, TOTOMY 4TO MX CTOPOHBI COOTBETCTBEHHO MapasiedbHbl U
OJIMHAKOBO HaITPaBJICHBI.

[TnockocTh TMHEHHOTO yIia MeprneHAuKYIsIpHa K peOpy, Tak Kak OHa COJICPKUT JBE MPsIMbIE,
NeprIeHIuKyIsApHbIe K HeMy. [loaToMy [uist mostydeHus TMHEHHOro yriia IOCTaTOYHO T'paHU

JAHHOTO JBYT'PaHHOTO YTIJia repecedb MII0CKOCThIO, IEPIEHIUKYIISPHOH K pedpy, U
pPaccMOTPETh MOJIYYHUBIIUICS B 3TOM MIIOCKOCTH YTOJI.

PaBencTBoO H HEPABCHCTBO ABYI'PAHHBIX YIJIOB. JIBa JABYI'PAaHHBIX yIJjla CYHUTAKOTCA PAaBHBIMU,
C€CJIM OHU IIPU BJIOKCHHUU MOTYT COBMCECTUTLCA; B IPOTUBHOM CJIY4a€ TOT U3 ABYTI'PAHHLIX YIJIOB

CUMTAETCS MEHBIITUM, KOTOPBII COCTaBUT YaCTh JPYTOro yria.

[Tono6HO yriiaM B IUIIaHUMETPHUH, IBYTPAHHbBIE YIJIbI MOTYT OBITH CMe’KHbIe, BEPTHKAJbHbIE U
mp.
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Ecnu 1Ba cMEXHBIX JIBYIPAaHHBIX YIiIa paBHBI MKy OO0, TO KaxIblil U3 HUX
Ha3bIBACTCS NPAMBIM ABYTPAHHBIM YIJIOM.

Teopembl. 1) Pagnbim 08yzpantbvim yeiam coOmeemcmayon pagnvle TuHeiHble yeibl.
2) Bonvuiemy 08y2pannomy y2iy coomeemcmeyem 601wl TuHeuHbLil y2o.l.

[Tycte PABQ, u P1A1B1Q1 (ueprt. 29)—nBa aByrpanssix yriaa. Binoxwum yron A;B; B yron AB
Tak, 4To0bI pedpo A1B; coBnano ¢ pebpom AB u rpans P; ¢ rpanbio P.

A= ¢ AJ.<Q—;

/

Hepr, 20,

Torpaa ecnu 3Tu ABYrpaHHbIE YIiIbl paBHbBL, TO T'paHb Q1 COBNAAET ¢ rpaHbio Q; eCiy ke yroiu
A1B1 menbie yrina AB, To rpanb Q1 3aiiMET HEKOTOPOE TOJIOKEHHE BHYTPH JBYTPAHHOTO YTIJIa,

Hanpumep Q.

3amMeTHB 3TO, BO3bMEM Ha 00111eM pedpe Kakyro-HuOyIb TOUKy B u mpoBeném uepes Heé
IUIOCKOCTh R, mepneHaukyaspayto k pedpy. OT nepecedeHus 3Toi MI0CKOCTH C TPpaHsIMU
JIBYTPAHHBIX YTJIOB MOJYYaTCs JMHEHHBIC YIIIbI. SICHO, UTO €Clii ABYTPaHHbIE YTIIIbl COBIAIYT, TO
y HUX OKa)KeTCsl OJIMH M TOT ke JTMHeWHbIN yron CBD; ecnu ke IByrpaHHbIE yIiibl HE COBMAAYT,
€cJIi, HanpuMep, rpaib Q1 3aiMET nonoxeHue Qz, T y OOJIBIIET0 JBYTPAHHOTO yIila OKaXeTCst
OoubImil muHEHHbIH yron (umenno: /| CBD >/ C,BD).

OGparHbie TeopeMbl. 1) Pagnbvim TUHEHHBIM Y2/1AM COOMEEMCMEYIOM PasHble 08YZPAHHbIE
yeabl.

2) Bonvuemy nuneanomy yeiny coomeemcmaeyenm 00abuwinil 08yZpaHHblil y2oJi.
OTH TEOPEMBI JIETKO JI0KA3bIBAIOTCS OT IPOTUBHOTO.

CaencrBusi. 1) Ilpsamomy 08yepannomy yeny coomeemcmeyem npsimou JUHEUHbLI Y20, U
obpamuo.
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Hepr. 30

[Tycts (uept. 30) nByrpannsiii yron PABQ npsiMoii. 9To 3HaYUT, 4YTO OH paBEH CMEKHOMY YIITY
QABP;. Ho B Takom ciydae simnelinbie yriael CDE u CDE; Takke paBHBI; a TaK Kak OHU
CMEXHBIE, TO KaX/IbIi U3 HUX JAOJDKEH ObITh psiMoii. OOpaTHO, eclii paBHBI CMEKHBIE
muHelHble yriibl CDE u CDEj , To paBHBI U CMEXHbIE ABYIPAHHBIE YIJIbL, T. €. KOXKAbINA U3

HU JIOJDKEH OBITh MPSMOIA.

2) Bce npsimble 08yepanmble yeivl paghbl, TOTOMY YTO Y HUX PaBHbBI JHHEHHBIC YIIIBL.
[Tono6HbIM 3x€ 00pa3oM JIErKO J0Ka3aTh, U4TO:
3) Bepmukanvhuvle 08yepanHble yeibl pA6HbL.

4) /lgyepannvie yenvl ¢ COOMBEMCMEEHHO NAPALIETbHBIMU U OOUHAKOBO (UNU
NPOMUBONOJIONCHO) HANPABTIEHHBIMU CPAHAMU PABHDL.

5) Ecnu 3a enuHuUIly ABYTpaHHbBIX YIJIOB BO3bMEM TaKOW ABYTPaHHBIHN yroJl, KOTOpPBIH
COOTBETCTBYET €IMHUIIE TUHEHUHBIX YTIIOB, TO MOXKHO CKa3aTh, YTO JIBYIPAHHBIN yroJI
U3MEPSETCS €70 JIMHEUHBIM YIJIOM.

IIpakTnyeckas padora Ne 34
Tema: Pemenue 3a1a4 Ha HAX0KIeHHe IBYTPAHHBIX YIJIOB.
Hemnn:
- 3aKpeNuTh U3YYCHHBI MaTepHual IIPU PEIICHUH 3a7a4 110 TEME
«JlByrpanHsle yribl. [leprneHuKyaspHble IIIOCKOCTHY;
- crmocoOCTBOBATH PA3BUTHUIO JIOTUYECKOTO MBIIIJICHUS 00YJarOIIUXCSl.

Hopma Bpemenn: 2 gaca
OO6opynoBaHue: MHCTPYKIIMOHHAS KapTa, YI€OHUK, TETPAIh
Xox pabdoTsi:
1.Pemme 3anaun:
1) Ha oaHoi#i rpaHu ABYTpaHHOTO YIJIa JIaHbl IBE TOUYKHA A U B; M3 HUX OMyIIeHbI

nepreHIuKyIsApbl Ha Apyryio rpadb: AC=1am u BD=21Mm, u nHa pebpo: AE=31m u BF.
Haiitu BF.
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2) Ha oaHo#l rpaHu ABYTPaHHOTO YIJIa B3ATHI JIBE TOUKH, OTCTOSIIME OT pedpa Ha S1cM u
34cm. PaccrosiHne mepBOM TOYKH OT APYroil rpanu paBHo 15cm. Onpeaenuts
pacCTosIHUE BTOPOM TOUYKH.

3) JByrpauuslii yron paBen 45°. Ha ofHO# rpaHu 1aHa TOYKa Ha PACCTOSIHHHM a OT JPYToi
rpanu. Haiitu pacctosinue 3Toi TOUKH OT pedpa.

4) OmnpenenuTh BEIUYUHY ABYTPAHHOIO YIJIa, €CIIM TOYKa, B3sATas Ha OJHOM U3 IpaHei,
OTCTOUT OT pedpa BJIBOE Jajiee, YeM OT APYroil TpaHH.

5) MHan tpeyroasuuk ABC co cropornamu: AB=9, BC=6, AC=5. Uepe3 ctopony AC
IPOXOJUT IJIOCKOCTh M, COCTaBIISIONIAs C IUIOCKOCTHIO TPEYroJbHHUKA Yroll B 45°.
Haiitu paccrosinue Mexay miockoctbio M u BepimHoi B.

Cnpagounwlii mamepuan
Onpeodenenue. YacTh MIOCKOCTH, JSKaIas MO0 OJHY CTOPOHY OT KaKOW-THOO MPSAMOM, JIexamen
B 3TOM IJIOCKOCTH, HA3bIBACTCSI NOYNIOCKOCHbBIO.
Qurypa, obOpa3zoBaHHas ABYMS MOJYIUIOCKOCTSIMH, HCXOASIIMMU W3 OAHOW mpsimoii (AB),
Ha3bIBACTCS Ogyepannvim yenom. llpsmas AB HaspiBaeTcs peOpoMm, a momyriockoctd P u Q-
CMOpOHAMU VI 2paHAMU ABYTPAHHOTO YyIIIa.
Takoit yronm o003Ha4YaeTCsi OOBIKHOBCHHO JBYMs OYKBaMH, IIOCTaBJICHHBIMH y €ro pebpa
(nByrpanusiii yron AB). Ho ecnu npu onHOM pebpe jekaT HECKONbKO JBYTPAHHBIX YIJIOB, TO
KaKJIbIN U3 HUX 0003HAYAIOT YETHIPbMsI OyKBaMH, U3 KOTOPHIX JBE CPEIHUE CTOAT Mpu pedpe, a
JIBE KpaiiHue- y rpaHeii (Hampumep, aByrpanusiii yroa SCDR).
Ecnu u3 npousBosbHOM Touku D peOpa AB npoBenem Ha Kakaol rpaHy 10 NEPHEHAUKYISAPY K
pebpy, To oOpa3zoBanHbI uMu yroia CDE Ha3bIBaeTCs iuHeliHbIM Y2iom 08y2panHH020 yela.
Benuunna nuHEHHOTO yrila HE 3aBUCUT OT MOJIOKEHMs €ro BEpIIMHBI Ha pedpe. Tak, IuHeHbIe
yrael CDE u CiD;iE; paBHB, moTOMy YTO UX CTOPOHBI COOTBETCTBEHHO MapasuleIbHBI U
OJINHAKOBO HAIpPaBJIECHBHI.
[T10CcKOCTh TMHEMHOTO yria MepHeHIuKyIsIpHa K pedpy, Tak Kak OHa COJAEPXKUT JBE MPSMBIE,
NEepNeHIuKyIsApHble K HeMy. [loaTomMy 1uisl modydeHMsl JTUHEHHOro yria JIOCTaTOYHO TpaHu
JAHHOTO IBYTPAHHOTO yTJja Mepeceyb MI0CKOCThIO, TEPIEHANKYIIPHON K pedpy, U pacCMOTPETh
MTOJIYYMBIIUICS B 9TOM INIOCKOCTH YTOJI.
Pasencmeo u nepasencmeo 08yepanHuvlx y2enos.
JIBa IBYIpaHHBIX yIjia CYUTAIOTCS pABHLIMU, €CIIU OHU NPU BIOXKEHUH MOTYT COBMECTUTHCS; B
MPOTUBHOM CIlydyae TOT M3 JBYTPAHHBIX YITIOB CUMTAETCS MEHBIINM, KOTOPBI COCTaBUT YacTh
JpYroro yria.
[Tono6HO yrinam B MIaHUMETPUU, ABYIPAHHBIE YTJIBI MOTYT OBITh CMedCHble, 8epMUKANbHbIE U
mp.
Ecnu nBa cMeXHBIX TBYTpaHHBIX yria paBHBI MEXAY COOOW, TO KaXKIbI W3 HUX HA3BIBAETCS
NPAMbBIM 08Y2PAHHBIM V2NOM.

Teopemsl. 1) PaBHBIM IBYTpaHHBIM YIJIaM COOTBETCTBYIOT paBHbIe JIMHEHHbIE YIJIbI.

2) BoabuiomMy ABYIpaHHOMY YIJIy COOTBETCTBYET 00JIbIINI JUHEHHBIN YroJ1.

[Tycts PABQ 1 P1A1B1Q1 (puc.29) - aBa nByrpanHbx yria. Bimoxum yrom AiB; B yron AB Tak,
4yT00BI pebpo A1B;1 coBmaino ¢ pebpom AB u rpans P ¢ rpansto P. Torna ecnu 3t 1ByrpaHHbIe
yIIJIBI PaBHBI, TO TpaHb Q; coBmagaer ¢ rpanpto Q; ecmu ke yron AiBi meneme yrma AB, To
rpanb Qp 3aliMeT HEKOTOPOE MOJIOKEHUE BHYTPU JBYI'PAHHOIO yriia, Hapumep Q.

3ameTHB 3TO, BO3bMEM Ha o0meM pebpe Kakyro-HuOynb Touky B um mpoBemem depe3 Hee
IUIOCKOCTh R, meprneHauKkyispHylo K pedpy. OT mepeceueHHsl 3TOH IIIOCKOCTH C TpaHsAMHU
JIBYT'PAaHHBIX YIJIOB ITOJY4YaTCsl JMHEHHBIE YIUIBL. SICHO, UTO €CJIM IBYTPAHHBIE YIJIbI COBNAAYT, TO
y HUX OKaXKeTcs OJIMH U TOT ke JuHeiHbIi yron CBD; ecnu e 1ByrpaHHble yriibl HE COBIAAYT,
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eciu, Harmpumep, rpanb Qp 3aiimer nmonoxxeHue Qz, To y 60OJIbIIET0 ABYTPAHHOTO YIJIa OKaXeTcs
Oonbuii TuHEHHBIN yroa (umenno: ZCBD > ZC,BD).

Obpammuvie meopemvl. 1) PAaBHBIM JIMHEHHBIM YIJIaM COOTBETCTBYIOT PaBHbIe BYIPAHHbIE
yrisbl. 2) BoJblieMy JJMHEiHOMY YIJIy COOTBETCTBYET 00JIbIINIA IBYTPAHHBIH YroJ.

OTH TeOpEeMBI I0KA3bIBAIOTCS OT IPOTUBHOTO.

CnenctBus. 1) Ilpsamomy oeyepannomy yerny coomeemcmeyem NpsaMoOu JUHEUHbI Veoal, U
0bpamHo.

ITycts nByrpanueiM yroa PABQ npsimoii (puc.30). DTo 3HAYUT, YTO OH PABEH CMEKHOMY YIIIY
QABP;. Ho B Takom cnyuae nuueitnbie yriasl CDE u CDE; takke paBHBI; a Tak Kak OHU
CMEXHbIE, TO KaXKIbli M3 HUX JODKEH ObIThb mHpsiMoi. OOpaTHO, €ciau pPaBHBI CMEXKHbBIC
munerinbie yriibl CDE u CDEj, To paBHBI U CMEXHBIE ABYTPaHHbIC YTJIbI, T.€. KXl U3 HUX
JOJIKEH OBITh MPSMO.

2) Bce mipsimble ABYTpaHHBIC YTIIbI PABHBI, TOTOMY YTO y HUX PaBHBI INHEHHBIC YTITbL.
[Tono6HbIM 3x€ 00pa3oM J10Ka3aTh, 4TO:

3) BepTukanbHble IByIpaHHBIE YIJIbl PABHBI.

4) JIByrpaHHbI€ YTIIbI C COOTBETCTBEHHO MapasieIbHBIMUA U OJJUHAKOBO (MU MPOTHUBOIOIOKHO)
HAPABJICHHBIMU I'PAHSIMHU PABHBIL.

5) Eciu 3a eauHuily ABYIpaHHBIX YIJIOB BO3bMEM TaKOW JBYTPaHHBIA Yroll, KOTOPBIiA
COOTBETCTBYET €IUHMIIEC JMHEHHBIX YIJOB, TO MOXXHO CKa3aTh, 4YTO JBYI'PaHHBIH yroi
U3MEPSETCS €r0 TUHEHHBIM YIIIOM.

IIpakTuyeckast pabora Ne35
Tema: [lapannenbHoe npoekTupoBanue. M3o00paxeHne npocTpaHCTBEeHHbIX GuUryp.

Hemnn:
- MHU3YUUTH T eOpeTI/ILISCKI/Iﬁ MarepHrall o T€ME, HAY4YUTHCA BBIIIOJIHATL YCPTCIKU.
- CITIOCOOCTBOBATH Pa3BUTHIO JIOTUYECKOTO MBIIIJICHHUS 00YJarOIINXCS.

Hopma Bpemenn: 2 yaca
OOopynoBaHme: NHCTPYKLIIMOHHAS KapTa, CIIPaBOYHbIN MaTepHall

Xon padoTsr:
Teopernuyeckuii maTepuall
N300paxenne NpOCTPAHCTBEHHBIX (PUI'YP HA MJIOCKOCTH

Jns  u300pakeHMsT ~ NPOCTPAHCTBEHHBIX  (UIYp  HA INIOCKOCTH OOBIYHO  TOJIB3YIOTCS
napauieIbHBIM TPOSKTUPOBAHUEM. DTOT CIIOCO0 M300pakeHUs (PUTYPBI COCTOUT B CIIEIYIOIIEM.
bepem npousBoibHYIO HpsAMyro h, mepecekarolryto MIOCKOCTh YepTexa @, MPOBOJUM dYepe3
MIPOU3BOJBHYIO TOUKY A (QUrypbl mpsMmylo, napauienbHyio h. Touka Aj mepeceueHus »To
OpSAMOM € TUIOCKOCTBIO uepTexa OyaeT m3oOpaxkeHneM Toukd A . IlocTpouB Takum oOpazom
n300paxkeHre KaxJ0h TOUKH (UTYpBI, MOJIyduM H3o0paxkeHue camoi ¢urypsl. Takoi crnoco0
U300pakeHUs] TPOCTPAHCTBEHHON (UIYyphl Ha IIJIOCKOCTH COOTBETCTBYET 3PUTEIBHOMY
BOCTIPUATHIO (PUTYPBI IPU pacCMAaTPUBAaHUU €€ U3AITH.
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IIpsiMo/inHeliHbIe 0TPe3KH GUIypPbI M300PaKAIOTCHA HA IVIOCKOCTH YepTe:Ka 0Tpe3KaMu

JeiicTBuTensHO, Bce MPsAMBIE, TPOEKTHpYIoIIKe Touku oTpe3ka AC, nexar B ogHoit
IUIOCKOCTH, NTEPECEKAIONIEN MIJIOCKOCTh YepTeka a 1o npsmon A1Cy. IlponsBonbHas Touka B
otpeska AC uzobpaxkaercs Toukoit By orpeska A;C;.

3ameuanue. B TOIBKO YTO JOKAa3aHHOM CBOMCTBE U Jlajiee MPEIoIaraeTcsi, KOHEYHO, YTO
MPOEKTUPYEMBIE OTPE3KU HE NapalljiebHbl HAMPABICHUIO poeKTHpoBanus. [lapannensHbie
OTpe3KH (PUTYpPHI H300pAKAIOTCS HA TUIOCKOCTH YePTeka napaJuielbHble oTpe3kaMu (puc. 338).

HeitcrBurensho, nyctb AC u A'C' — napasienbhbie oTpe3ku ¢purypsl. [psameie A1Cy

A'1C'1 mapasienbHbl, TaK KaK OHU TOJIYYalOTCs MPH NEPECEUSHUH MapauIeIbHbIX IOCKOCTEH ¢
IJIOCKOCTBIO @ . [lepBas U3 3TUX miockocten npoxoaut uepes npsimoie AC u AA1, a BTOopas —
yepes npsmblie A'C'u A'A'y.

OTHOMIEHNE OTPE3KOB OJTHOW MPSMON I apAIICITFHBIX MPSIMBIX COXPAHSIETCS TIPH
napajuleJIbHOM NpoeKkThpoBaHuu. [lokaxem, Hampumep, uto (puc. 339)
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AB __ AB (%)

BC B\C,

[TpoBenem depe3 Touky B npsmyto A,C,, mapamnensayto A;Cy Tpeyronsauku BAA; u
BCC;, nogo6ub1. M3 mogobust TpeyrodbHUKOB U paBeHCTB A1B1=AB u B1C1=BC,; cienyer

nponopuus (*).

6
&
o 2,

Puc. 338 Pue. 339

3aoaua Jlana napaienbHasi IPOEKLUs TpeyroiabHUKa. Kak moCTpoOUTh MPOEKIMHU MEAUaH 3TOro
TpeyrojabHuKa?

Pewenue. 1lpu napanieabHOM IPOEKTUPOBAHUN COXPAHSIETCS OTHOLIEHUE OTPE3KOB MPSAMO.
[ToaTomy cepenyHa CTOPOHBI TPEYTOJbHUKA IPOEKTUPYETCS B CEPEAUHY IPOEKIIMU ITOU
cTopoHbl. Clie10BaTeNbHO, MPOEKIIMU MENaH TPEYroJdbHIUKA OYAyT MEAMaHAMU €ro IPOEKILIHH.

3aoanue:

1. BepHo 51, 4TO NnpH NapajuieabHOM NPOEKTUPOBAHUM POEKIMEN mapaienorpaMma oyaer
IIPOU3BOJILHBIN Mapaienorpamm?

2. Kakum Oyzer nmpu napaiienbHOM MPOSKTUPOBAHUYU H300pakeHne IPSIMOYToIbHUKA?
pomba? kBamgpara?

3. Kak HaiiTu nipu mapauieIbHOM MPOCKTUPOBAHUH MPOSKITUIO TOUKH MIEPECCUCHUS BHICOT
PaBHOCTOPOHHETO TPEYTOJIbHUKA?
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Hanee pa3zdepeM mpuMepsl H300paxKeHUs: HEKOTOPBIX MJIOCKUX (PUryp:

durypa B IpPOCTPAHCTBE

A

[TIpOU3BONBHEL TPEYTOIBHHK

_

[IpsAMOVTONBHEII TPEYTOJIBHHK

allie,

PaBHOOeIpEHHEIH TPEYTONBHUK

durypa B mpoCTPaHCTBE

A

PaBHOCTOPOHHUI TPEYTOIBHUK

[TapammenorpaMm

[IpsAMOYTONEHHK

E€ n3o0pakeHue Ha IUI0CKOCTH

Y

[TpOU3BONEBHEIH TPEYTOIBHUK

| N

[TpOU3BONEBHEIIH TPEYTOIBHHK

il

[TpOU3BONEHELI TPEVTOIBHUK

E€ uzo0paxeHne Ha ILIOCKOCTH

-l

[TIpOU3BONEHEIH TPEYTONRHUK

[TpOU3BONEHEII TapaATUIEIOrPAMM

[TpOU3BOINEHEI [TapaUIenorpaMMm
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durypa B IpOCTPAHCTBE

Kpanpar

—

PoMm0O

A

Tpanenus

durypa B MpOCTPAHCTBE

PapHOOOKAS Tpamemus

[IpsAMoyTONbHASA TpaNes

Kpyr
(OKpPYKHOCTB)

Eé& n300pakeHne Ha IUI0CKOCTH

[Tpou3BONBHEII MTapaIeIOrpaMMm

4

[Ipon3BONLHEI IapaieIorpaMM

[Ipon3BONEHAsA TpaNeua

Eé u3o6pakeHne Ha IO CKOCTH

AR

[Ipon3BoNBHAA TPANEIHs

[Ipon3BoNbHaA TpaneIs

Opaut (3JUTHIIC)

Pas6epeMCﬂ, KaK IMOCTPOUTH 1/1306pa>1<eH1/1e MMPpaBHUJIBHOT'O IECTUYTOJIbHUKA.
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Pazo6beM npaBUIIbHBIN IECTUYTOIBHUK HA TP yacTu: npamoyronbHuk FBCE u nBa
paBHOOeapenHbIX Tpeyroiabauka AFAB u ACDE. IToctponM BHadane n300pakeHue
npsmoyronbauka FBCE — nmpousBonesiii napamienorpamm FBCE. Ocranocs HaiiT
MECTOIOJIOKEHHUE JIBYX OCTaBIIMXCs BepiiuH — Touek A u D.

BcnomHuuB cBOWCTBA MPaBUIIBHOTO IIECTHYTOIBHHUKA, 3aMETHM, YTO: 1) 3TH BEpIINHBI JISKAT Ha
IPSMOM, TPOXOAALICH Yepe3 LIEHTP MPSIMOYTOJIbHUKA U MapauiedabHoil croponam BC u FE;
2)OK=KD u ON=NA.

3HaYuUT:

Haxoaum Ha nzo6pakenun Touky O u mpoBoauM depe3 He€ npsmyro, napamuiensnyo BC u FE,
nosryuuB mipu 3ToMm Touku N u K.

OtxmagsiBaem ot Touek N u K ot ientpa O Ha npsMOii Takue k€ OTPE3KH — B UTOTE TMOIy4aeM
JIBE OCTaBLINECs BEPUIMHBI IPABUILHOTO IecTuyroibHuka A u D. (cnaiin 18)

IIpakTnyeckas padora Ne36

Tema: /leiicTBusi HaJ BeKTOPAMM B KOOpPAMHATHOHM dopMme.

Hean:
- 3aKpENHUTh HABBIKK BBITTOJIHEHHS IEHCTBUI B KOOPIAMHATHON (opMme.

Hopma Bpemenn: 2 yaca

OO6opynoBanmne: HHCTPYKIMOHHAsS KapTa, yueOHuk [1.T.AnnanacoB «COOpHUK 3a/1a4 110
MaTEeMaTHKE

Xox paboTsr:
1. 3anummTe OTBETHI HA KOHTPOJIbHbIE BONPOCHI.
1) 3amummTe MpaBHIO aANreOPAnIecKOro CIOKEHUSI BEKTOPOB.
2) 3anuimMre NpaBUio aareOpanvdecKoro BEIYUTAHUS BEKTOPOB.
3) 3amnumrTe MPaBUIO YMHOKEHHUS BEKTOPA Ha YHCIIO.
4) 3BanwumuTe GOPMYJIBI IS BEIYUCICHUS CKAISIPHOTO MPOM3BEICHUS BEKTOPOB.
5) Bamumure GopMyITy s BBIYHCICHUS YIiIa MEKIy BEKTOPaMHU.

I/ICHOJ'ILE}y}I CHpaBO‘-IHHﬁ MaTcpHrall, BBIIIOJIHUTC 3aJaHU 10 BApUAHTaAM.

1 sapuanm
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2
1. Jlausl BexTopsl a (3, -5, 2), 6(0;7;-1), ¢ (5; 0; 0),d (-2,7; 3,1; 0,5).

Haiitn koopauHaThI:
a)ate

0) atc

B) 6+cC

r)d+e

n) d+a

e) ate+tc

x) 6+a+d

3) a+e+c+d

2 sapuanm
1,2 1
1. Hausl BexTopsl a (5, -1; 1), 6 (-2; 1, 0), ¢ (0;0,2;0),d (-5;2?—?)_
Haiitn koopauHaThl:
a) a-6
0) 6-a
B) a-c
r) d-a
n) c-d
e) a-6+c
K) a-6-c
3) 2a

1 sapuanm

1. dausl Bextopel a (-1; 1; 1), 6 (0; 2;-2), ¢ (-3; 2,0),d (-2; 1; -2).
Haiitn koopauHaThI:

a) 3a+26-c

0)-a+2c-d

B) 0,1a+36+0,7¢-5 d

r) (2a+36 ) -(a-28)+2(a-8)

2 sapuanm

1. Taust Bextopsl a (1; 1, -1), 6 (2; 0; -2), ¢ (-3;0,2),d (2;- 1; -2).
Haiitn koopauHaTsI:

a) 3a+26-c

0)-a+2c-d

B) 0,1a+36+0,7¢-5d

r) (2a+38)-(a-28)+2(a-6)
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Cnpasounbwiit mamepuan
Ecnu BekTOpbI 33/aHbl B KOOPAMHATHOM (popMe, TO omepanuu CiIOXKEHUS U BBIYMTAHMS
BEKTOPOB, YMHOXXEHHMsSI BEKTOpa Ha YHCIO MOXXHO 3aMEHHTb Ooyiee  MPOCTHIMHU
apu(MeTHUECKUMHU ONepalusIMU HaJl KOOPIAMHATaMH 3TUX BEKTOPOB 110 CIIETYIOLIUM IIPaBUIIaM.
Ilpaguno 1. Ilpu cnoxeHUH BEKTOPOB UX OJJHOMMEHHBIE KOOPAUHATBI CKJIa/IbIBAIOTC:

a=xi+yj+zk, b=xi+y,j+2,k,
C=a+b=(x,+x)-i+(y,+y) j+(z,+2)k
C=(X2+ X1, Y2+ Y1, 22+ 21)

IIpasuno 2. Yto6s1 BeraecTs U3 Bektopa a(Xy, Vi, Z;) Bexrop D(X,,Y,,Z,), HyXHO BEIUECTH

KOOPJAMHATEI BEKTOPa b us COOTBETCTBYIOIMX KOOPJAMHAT BEKTOpa a , T.e.
a-b=(X—-X,Y,—VY,,2,—2) nm

a-b=(x-x)i+(y,—-V,) j+(z,-2)k

IIpaguno 3. UTo6B yMHOXHTH BEKTOp @ HA UMCIO A, HY)KHO YMHOXHTH Ha 3TO UHCJIO €TO
koopauHathl, T.e.eciu & = Xi + Yi+Zk o A-a=A-Xi+A-Yi+ A .

Ckanaphnoe npouseedenue 6eKmopos

CKaNspHBIM TIPOU3BEJIECHHEM [BYX BEKTOPOB QA H b maspaercs uncio ,(0003Hauaemoe
(ab)) paBHOE IIPOM3BENCHUIO JUIMH BEKTOPOB HAa KOCHHYC YIja MeEXIy HUMHU:

(ab) =|aljp|cos ¢,

rae ¢ - yrom Mexuy Bektopamu @ u D

Ceoiicmea ckanapnozo npouseedenus:
1) (ab) =(ba)
2) (56) =0<aub neprnenuKynapHel; (um @ =0, wm b =0)
3) (@b) =|a|Z1p,b =|b|lIp;a
4)(A1ab) = A(@b), rze A - ncno
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Ckanapnoe npouszeedenue 6eKmopos, 3a0aHHbIX KOOPOUHAMAMU

Tak kak enuHMYHBIE BEKTOPHI (OpThI) |, J,K oceit Ox, Oy, Oz npsMOYrojbHOW CHCTEMBI
KOOpJMHAT B3aUMHOIIEPIICHIUKYIISAPHBL, TO IO POPMYJIE MOIYUUM :

(i) =(ii) =0, (jk)=(kj)=0, (ik)=(ki)=0

JlaJtee, HCIIONB3Ys CBONCTBO CKaIspHOro npoussencHus (Aa) = a® umeem:
(i) = (i) = (kk) =1

[ycts A (Xl, Yi Zl) : E(Xz, Y,,Z,) . Haiiziem Ipou3BeieHHE 3TUX BEKTOPOB
@D) = (X0 +y,j+2K) (%0 + Y, ] +2,K) ==X X, +V,y, +22,

Takum 00pa3oM, CKaJIIpHOE TMPOU3BEJCHHE ABYX BEKTOPOB PAaBHO CYMME IPOU3BEICHHMA
OJTHOMMEHHBIX KOOPJAUHAT 3THX BEKTOPOB.

Haiinem iy BekTOopa A (x,Y,2):

al=yx* +y*+2°

JlnuHa BeKTOpa paBHA KBaJIpaTHOMY KOPHIO U3 CYMMBbI KBaJpaToOB €ro KOOpIUHAT.

Yeon meoncoy eexmopamu

ab
N3 onpenenenuss CKaasipHOTO MPOU3BEICHHUS ABYX BEKTOPOB CIENYET, YTO COS p = |(|—5)
al|b

Eciu Bexktopst @ n D samansr xoopmumaramu (X, Y;,Z)u b(X,Y,.2,), o dpopmyna
3allUIICTCA B BUJIC:
X1X2 + y1y2 + ZIZZ

cos g =
JX Y, 2 X Y, 2

IIpakTnyeckas padora Ne37
Tema: BorunciieHue npou3BOAHBIX.
Hemnn:
- 3aKpenuTh HaBbIKU BBHIUMCIIEHUSI IPOCTENIIIEH TPOU3BOIHOM, TPOU3BOIHON MTPOU3BEACHNUS,
4aCTHOTO.
Hopma Bpemenn: 2 yaca

O0OopynoBanue: HHCTPYKLIMOHHAS KapTa, HOpMYJIbL.

Xoa padoTsl:

(Utv) =u'zv’

(U-v) =u'-viu-v

!

uy uv-u-v
v v?
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1) (€) =0; 11) (cosx) =—sinx; | 19) (cosu) =—sinu-u"
2) (x) =1 12) (sinx) =cosx; | 20) (sinu) =cosu-u’;
3) (x”) =nx"% | 7) (u“)' =nu™tu; | 13) (g X)' = 12 ;1 21) (tg u)’ = 12 u’
, , cos® X cos’ u
1 1 1 1 ' 1 ' 1
4 2 == il T __ . __ .
) (xj 2 8) (uj U 14) (ctg x) sinzx’zz) (ctg u) peeanil
! ' r1 r1
1 n —_—- —_=.u"
5) (X_”j T 9) (ui“j :_u?ﬂ u ?15) (Inx) X 23) (Inu) o
C1 G| 16) (log, x) = L 24) (log, u) = L
6) (\/;) =m; 10) (\/U) :m-u’ 'a xIna ,a ulna
17) (e*) =e’; 25) (e*) =e"-u;
18) (ax)' —a*Ina; | 26) (a”), =a'lna-u’.

Haiigure npousBoHbIe cienyromux GyHKIHII:

[Ipocreiimme npon3BOIHEBIE: [Ipon3BoaHas MpOU3BEICHHUS:

f(x)=3
1
f(x)= >

f(x)=6,

f(x)= 3x'
f(x)=-2x'
f(x)=1,5x'

f(x)= 3x*+2x’
f(x)= -5x+4'
f(x)= x>

f(x)= 5-2x'

f(x)= 15x+6x>-3'
f(x)= -3x*-8x+8,6'

f(x)=(x+1)(x+3)
f(x)=(x-7)(x-2)
f(x)=(2x+4)(3x+2)
f(x)=(6+4x)(2+5x)
f(x)=(3x-8)(4x+2)
f(X)=(5-4x)(7-2x)
f(x)=(x°+3) (x-4)
f(x)=(x+7)(x*-5)
f(x)=(x*+1)(5-x)
f(x)=(3-x%) (6-x°)

HpOI/ISBOI[HaSI YaCTHOTIO:

2
fx=x+
) x+3

x-5
x+7
2x+1
3x+2
6—4x
4+ 2x
x2

X+ 2
2x
x—3
x+4
3x
x?+1

f(x)=

f(x)=

f(x)=

f(x)=

f(x)=

f(x)=

f(x)=

x> -4




Oopa3ubl JuppepeHunpoBaHUA PYHKIMHU

Hpumep 1. Haiitu npoussoanyio gpynkmun f (X) = -5x* +8x> —3x* + 7x -5
Pewenue.
f'(x) = (-5x* +8x% —3x* + 7x—=5)" = (-5x*)" + (8x%)' = (3x*)' + (7x)' =5 =
=-5.4x%+8-3x* —3-2X +7—0==-20x° + 24x* - 6X + 7.
IMpumep 2. Haiitu npoussoanyto ¢pyukuuu f(X) = (6 —2X)(7 + 4X)

Pewenue.
F'(xX)=(6-2X)"(7T+4x)+ (6 —-2x)(7+4X)'=-2- (7 +4x) + 4(6 —2x) = -14 -8x + 24 - 8x =
=-16x+10

IMpumep 3. Haiiti npoussoanyro Gpyakuuu f(X) = EX 1)7( .
Pemenue.
F1(x) = (2x+7)-(5-4x)—-(2x+7)-(5-4x)" 2-(5-4x)+4(2x+7) 10-8x+8x+28
(5-4x)* (5-4x)° (5-4x)°
38
(5-4x)*
. 9
IMpumep 4. Haiitu npoussoanyro ¢pyukuuu f(X) = NS
+
' 2 _0. 2 ' _0.
pemenne,  17(x)= & 0 +6) 92(x +6) _0-9 2x___18x
(x2 + 6) (x2 + 6) (x2 + 6)
Mpumep 5. Haiitu npoussoanyto ¢pyukuuu f(X) = (6—2X)(7 +4X)
PermeHie. F'(xX)=(6-2X)"(7T+4x)+ (6 —-2x)(7+4x)' =-2-(7T+4x) +4(6 - 2x) =
=-14-8x+24 -8x=-16x+10
Hpumep 6. Haittu npomssoanyio gpyakmun f (X) = —5x* +8x> —3x* + 7x -5
' _ (_Ey4 3 _ 2 _r:_4! 3y YAV [~
T— f'(x) =(-5x" +8x" =3x" +7x—=5)"=(-5x")"+ (8x”) — (3x")" + (7x)' =5

—5-4%> +8-3x* —3-2X+ 7 —0 == —20x> + 24x* —6X + 7.
IIpakTuyeckas padora Ne38

Tema: KacareabHasi k rpagpuky QyHKIIHH.

Henn:

- TO3HAKOMUTHCS C TIOHATHEM KacaTeJIbHOU K TpaduKy GyHKINU, TEOMETPUIECKUM CMBICIOM
KacateJlbHOMU, (hOpPMYJIOM YpaBHEHHUS KacaTeIbHOM;

- HAYYUThCS POBOJUTH KacaTeJbHbIE K IpauKy GYHKUIUHU B TaHHON TOUKE, BBIBOJUTH
ypaBHEHHUE KacaTeJbHON K JAHHON (YHKIIMH B TAHHOW TOYKE.
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Hopma Bpemenn: 2 yaca

O0OopynoBanue: MHCTPYKLMOHHAs KapTa, yuyeOHuk A.H.Konmaropos 10-11xi1 «Anredpa u
Hayasua aHaJu3a».
Xox pa6oThi:
1. ITo3HaKOMBTECH C OCHOBHBIMHU BOIIPOCAMH TEMBI M PACCMOTPHUTE IPUMED:

[Ipsimyro, mpoxo syt yepes Touky (Xo;f(Xo)), ¢ 0Tpe3koM KOTOpOi MPaKTHUECKU CIMBACTCSI
rpaduk QyHkunu f npu 3HaUECHHUSX X, OU3KUX K Xo, HA3BIBAIOT KACAMENbHOU K 2PAPUKY
@yuxyuu t 6 mouxe (xo;f(Xp)).

T'eomempuueckuti cmvica npoussoonou: CylecTBoBaHKe Mpou3BoAHON GyHknuu f B TOUKE X
9KBUBAJICHTHO CYIIIECTBOBaHUIO (HEBEPTHKAILHOW) KacaTelibHOM B TouKe (Xo;f(Xo)) rpaduka,
[P 3TOM YTII0BOH KO3 GUIIUEHT KacaTeabHON paBeH

'(Xo)).

Kacamenvnas x epagpuxy nubdepenuupyemoii B Touke Xo GyHnkuuu f —3to npsmas,
npoxoJsimas 4yepe3 Touky (Xo;f(Xo)) 1 uMeromas yriaoBoii ko3hhuimeHT

f(Xo).

BeiBesieM ypaBHeHHE KacaTenbHOM K rpaduky Gyrkimu f B Touke A(x 0;f(x0)).
VYpaBHeHuUe MpsiMoii ¢ yritoBbiM koddduiuertom f '(X0)

umeet Bua: y=f '(X0) x+b (y=kx+b-ypaBuenue npsmoii, k=f '(x0)).

Tak kak KacaresnbHast MPOXOIUT Yepe3 TOUKY A

f (x0)=f '(x0)-x+b, orkyma b=f(x0)-f '(x0)-x0.

TakuMm 00pa3oM ypaBHEHHE KacaTeIbHOM TAKOBO:

y=f '(x0)-x-f '(x0)-x0+f (x0)

WIH

y=f '(x0)-x-f '(x0)-(x-x0)

Haiiném ypaBHeHue kacarenbHOU K rpaduky ¢pyukimn f(X)=x3-2x2+1 B Touke ¢ abcuuccoit x0
B sTtom mpumepe x0=2,

f(x0)= f(2)=23 -2- 22 +1=1,

f'(x)=3x2-4x,

f'(x0)=f'(2)=3-22 -4- 2 =4,

[TojicTaBIisis YKCIa B ypaBHEHHUE KacaTelIbHOM, MMOIydacM ypaBHEHHE:
y=1+4(x-2),

y=4x-7

2. IIpoBenuTe KacaTenbHbIe K rpaduKaM B JaHHBIX TOUKAX:
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3. Bemonuute 3aaanue: HanuimuTe ypaBHeHHE KacaTeabHOM K rpaduky Gynkuuu f B Touke ¢
abcuuccon Xg

1 Bapuant
1) f(x) = %,x(;:l 2) f(x) =x*+1,x0=-3
Nfx)=x>+1,x0=2 4)f(x)=x>+1, xg=2

5) f (x) = x* — 2X, X0 = -2

2 BapuaHT
2 2
Dfx)=—,x0=-1 2) f(x)=2x"-1,x0=-2
X
Nfx)=x-1,x=1 ) f(x)=-x>+1,%x0=-3

1) f(x)=x—4x +1,x0=2
IIpakTnyeckas padora Ne39
Tema: IIpousBoaHas CJI0KHOM PyHKUMH.

Memnn:
- 3aKpenuTh HaBbIKU BBHIUMCIICHHS IPOU3BOIHOMN CIIOKHON (QYHKIIMH.

Hopma Bpemenn: 2 gaca
OO6opynoBaHue: MHCTPYKIIMOHHAS KapTa, (OPMYIIHIL.

Xoa paboThI:
CnpaBo4HbIii MaTepuas
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'—o; 11) (cosx) =—sinx; | 19) (cosu) =—sinu-u’;
1 ! !

12) (sinx) =cosx; | 20) (sinu) =cosu-u’

_ ' ! 1 ! 1
3) (x") =nx"?; ) —nu™ty | 13) (t _ | 21) (& _ u"
) ) - 7)) s [19) = 20 (el =
1 1 1 ’ 1 '
4 = === =y _ . _
) (Xj x? 8) (uj uz 14) (etg x) sinzx’zz) (ctg u) sin?u !
! ' ' ' 1
1 == ==.u

w=uq(x r T
g onpeoenena Ha MHOXNCeCmae X,U

Ilycms ¢pynxyus - MHOJCeCme0 3HaAYeHUull Smou

@dynxyuu. Ilycmo, MHON*CECMBO U (unu e2o0 NOOMHONCECME0) ABIAEMCsL 00IACbIO ONPedeeHUs]

i % - 3 [ .'I
y=f(u) T X i (.ﬁ' [T ) }
Gynxyuu < V7 1 Tlocmaseum 6 coomeememaue Kaxcoomy = u3 ~* yucno © N . Tem

y=f(9(z

- y J
camvim Ha mHodicecmee X byoem 3adana pynKyus ' /. Ee nasvleaiom komnosuyuell

DyHKYULl UnU CLOIHCHOU PYHKYUELL.

. . y=f(u)
B sTOM ompeseneHnu, eCiii MoJIb30BaThCs HAIIEH TEPMHUHOJIOTHEH, y=r(u). BHEITHSIS

=gz | o
byHKIHS, AN - MPOMEXYTOYHBIM apIryMEHT.

Obpasybl pewienus:

1) y=sin(2x+3). 3aech BHemHsAd QyHKIMSA cCUHYc: f=sinu, BHyTpeHHs — JUHEHHas: u=2x+3.
CoOTBeTCTBEHHO, IPOU3BOIHAS JAHHOM CIOXKHON (PYHKIIH €CTh
y’=co0s(2x+3)-(2x+3)’=c0s(2x+3)-2=2c0s(2x+3).

2) y=co0s(5-7x). Buemnss pyHkums — kocunyc: f=cosu, BHyTpeHHsIsI — JIMHEeWHas: u=5-7X.
[Moatomy y’=- sin(5-7x)-(5-7x)’=- sin(5-7x)-(-7)=7sin(5-7x).

3)y = \V4z? — 12 + 8.
, 1

o — ,

Y 2/ A — 12 + 8
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o 122*-12 12 -12 62" —6
VAP 120 +8 2V — 120 +8 A3 — 125 £ 8
1)y = In(5z" — 3z — 11)

f=Inuu=>5c"—3r—11,=

1 - 3525 — 3
.f= _ ) "_.|'_3_ _11f= _ .
Y=gz OF —dr - ) =y
,) tﬂl;r
Sy = etg—
y=ctyg
dx , 1 dr ., 4
— ctquu = =y = — - (e ) = —
f=cguu=1=V=-gom () = ~gem

6)y = tg(hxr + g]

3neck f=tgu, u=5x+n/8. n- uncino, 3HAYNT, /8 — TOKE YUCIO, TO eCTh (5SX+71/8)’=5

=

N 1 iy

cos?(hx + %] '

f=u"u=3r—17.= ¢ =103z - 17)" - 3z — 17) =
= 10(3z — 17)” -3 = 30(3z — 17)".
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HaiiTi npou3BoaHYyIO CII0KHON (QYHKIIUU

A1) y=(—5:+8; 2) y=("~1 3) y=gips

a—x

B. 1) y=(ax’+bx4o)t; 2) y= (““) :
4. Hafinure npoH3BoAHYI0 BYHKUHH]
A. 1) y=-2%; 2) y=3~5x—1; 3) y=—2~T—x; 4) y=-FF1.

B. 1) y=+i—x% 2) y=(*+6)Vx"=3; 3) y=-F'—1) "
1) y=Y"+ 1.

B. 1) ym=—n: 2) y=(0)""—3%: 142
7
:  10x—"- 4. ~3
Oreetn. 1. A. 1) 6x; 3) 10x~°; 4) e 5) .
. . 2_[-. 5
B. 1) e 2) 3+2x; 3) 35x24x; 4) v

11
B. 1) —2x % 2) 5

B. 3) 5x* +4x3-]-3x2 2¢—1. B. 2) 0,75:~%4x S
3. A 2) 182(—1P B. 1) k(ax +bx4cf~! (2ax+b);

_E
6.

: 3) -—x -7 L20A00) 12x —4x41.

2ak(ad-x)t! 15 .
7) Bt .c:.;qh.z}:hmﬁ.awT ) o=
% . 3 2840 =1, 2x*
b.D) 7= o' Y v Vo
J—=2x)+/1—=2x
B. 3) 8=2941

IIpakTnyeckas padora Ned0
Tema: IIpusHaku Bo3pacTanus U yObiBaHus (pyHKIMH.

Memnn:
- MIO3HAKOMUTKCS C MPU3HAKAMU BO3PACTAHUS U yObIBAaHUS (PYHKIIHH;
- HayYUTHCS HAXOAHUTh MMPOMEKYTKH BO3pACTaHUs U YObIBaHUS (QYHKITUH Yepe3 MPOU3BOTHYIO.

Hopma Bpemenn: 2 yaca
O0opynoBanme: MHCTPYKIMOHHASA KapTa, yueOHUK A.H.Konamaropos 10-11k1 «Anrebpa u

Hayaja aHaJu3a».
Xon padoTsr:

=

3anuinuTe 10CTaTOYHBIN MPU3HAK BO3pACTaHUs QPYHKIIUU.

3anumuTe TOCTATOYHBIN MPU3HAK YOBIBAHUS (DYHKITHH.

3. PaccmoTpuTe U 3auImTe B TETPaIh MPUMEP HAXOKICHHS MPOMEKYTKOB BO3pACTaHUS U
yObIBaHUS (YHKIIUH.

N
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4. Haiinure NpOMeXyTKU BO3PACTaHUsS U YObIBaHUS ()YHKIIHIA:

1) f(x)=6+4x

2) f(x)=6x°-5

3) f(x)=3x*+36x-1
4) f(x)=-5x>-2x+2
5) f(x)=x3-4x*

6) f(X)=x’-x

7) f(x)=5x-3x-1

8) f(X)=x’+6x-4

9) f(x)=x3-6x*+9

5.BeinonnuTe 3¢cKu3 rpaduKa, UCIOIb3ys CIEAYIONIIE JaHHbIE:

N3o06pazute rpaduk HenpepbiBHOH pyHkunu y=Ff(X), 3Has, 4To:
1) OGuacte omnpezaesaeHus GyHKIUU eCTh MpoMexyTok [-6;1];
2) 3naueHHs QYHKIUH COCTABISIOT IPOMEXYTOK [-2;4];
3) ' (X)<0 mnst mro6oro x u3 mpomexytka (-4;1), f' (X)>0 mis 10600 X U3 MPOMEKYTKOB
(-6,4) u (-1;1), ' (x)=0 npu x=-4,
4) wuymu yskun: x=-4 u x=0

IIpaBuJI0 HAXOKIEHHUS MPOMEKYTKOB Bo3pacTanus u yobiBanus Y = f(X)

1. Haiitu npousBoanyto f'(X) mamHoi QyHKIMH, a 3aT€M ONPENETUTH TOYKH, B KOTOPBIX
f'(X) paBHa HyJI0 WK HE CYIIECTBYET (KDUTHUECKUE TOUKH).

2. WUccnenosars 3uak f'(X)B mpomexyTkax, Ha KOTOpbIE KPUTHYECKHE TOUKH JIENAT
obnacte onpenenenns pynakuuu f'(X). B tex umutepanax, rae f'(x) >0, bynxmus
BO3pACTaeT, a B Tex uHrepBanax, rae f'(x) <0, - yOsiBaer.

1
Ipumep 1  Haiitu unrepBaisl MOHOTOHHOCTH QyHKIuu T (X) = 3 X® —2x% +3x+1.

1. Haxoaum nmpou3BOAHYIO U MPUPABHUBAEM €€ HYIIO:

f'(x)= X2 —4x+3; x*—4x+3=0 , OTKyza X1=1 u Xp=3. DTUMH TOYKAMH YUCIIOBas MpsIMast
pasouBaercss Ha wHTepBasbl (-00; 1); (1; 3), (3;+®©), B KaXIOM M3 KOTOPBIX MPOM3BOHAS
COXpaHSIET 3HAK.
2. Onpenenum 3uak npoussoguoi f'(X) = (X —1)(x —3) B aTux MHTEpBaNax.
I[Tycte X=0, torga f'(0)=(0-1)(0-3) > 0;
nyctb x=2, torga f'(2) =(2-1)(2-3)<0;
nycts x=4, torqa f'(4)=(4-1)(4-3)>0.
Otcrona cnenyer, 4To JaHHas (yHKUMS B UHTepBane (-co; 1) Bo3pactaer, B uHTepBaie (1; 3)
yObIBaeT u B uHTEpBaJie (3;+00) CHOBa BO3pacTaer.

IIpakTnyeckas padora Nedl
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Tema: Kputnueckue Touku. Toukn MakcuMyMa 1 MUHMMYMA.

Memnn:

- IO3HAKOMUTHCS C MOHATHEM KPUTHUYECKOM TOUYKH; IPAaBUIIOM HAXO0XJICHUS TOUEK MaKCUMyMa U
MUHHMYMa, SKCTPEMYMOB (DYHKITHH:

- HAYYUTHCS HAXOJUTh TOYKM MaKCUMyMa U MUHHUMYyMa (QYHKIIMH 4epe3 NPOU3BOAHYIO,
AKCTPEMYMBI (DYHKITHH.

Hopma Bpemenn: 2 yaca

O0OopynoBanMe: MHCTPYKLIMOHHAs KapTa, yueOHuk A.H.Koamaropos 10-11k1 «Anrebpa u
Hayaja aHaJu3a».
Xox padoTsli:
1.3anumuTe 0TBEeTHl HA KOHTPOJIbHbIE BOIIPOCHI.

1) 3anummuTe onpenenenHre KPUTHYECKHX TOUYEK (DYHKIIHH.

2) 3anummure HEOOXOIMMOE YCIOBHE SKCTPEMYMA.

3) 3anummmre npusHAK MaKCUMyMa (yHKIUH.

4) 3anumure nMpU3HAK MUHUMYMA QYHKITHH.

5) Usyuure npaBuno HaXoxAEHUs SKCTPEMYMOB (QDYHKIMU ¢ TOMOILBIO IPOM3BOIHOM.

6) PaccMoTpute U 3amMIIMTE NPUMEP HAXOKIEHUS TOUEK MAKCUMYMa, MUHUMYMa 1
IKCTPEMYMOB (PYHKITHH C IOMOIIBIO TTPOU3BOTHOM.

2. Haiigure MPOMEKYTKH MOHOTOHHOCTH (l)yHKIII/II/I U ONPEACJIUTDb €€ TOYKHU IKCTpEMyMa

1) f(x)=3x+6;

2) f(x)=x>-5x+5;

3) f(x)=x>+x*-5x+3
4) f(x)=2x-5;

5) f(x)=x*+4x-5;

6) f(x)=x>-x>-x+3

Cnpasounbviit mamepuan
IIpaBuy10 HAX0XKAEHHUA IKCTPEMYMOB (PYHKIUH C IOMOLIbIO IPOU3BO/HOMM.

1. Haiitu kpuTHuecKHe TOUKH DYHKIUH, T.€. TOUKH, B KOTopbix '(X)=0 wmu f'(x) ne
CYLIECTBYET.

2.UccnenoBath 3Hak f '(X)B HEKOTOPOW OKPECTHOCTH KaXJI0W N3 KPUTHYECKUX To4eK. Ecin
IPOM3BOIHAS U3MEHSET 3HAK MPH MEPEX0/ie Yepe3 TaKyko TOUKY, TO (YHKIHS UMEET B 3TOU
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TOYKE KCTPEMYM, a €CIIU 3HAK HE U3MEHSETCA, TO PYHKILUS B 3TOM TOUKE IKCTpeMyMa He
umeer. [Ipu 3TOM ecitn mepexo/1 4epe3 paccMaTprBaeMyro TOUKY cJieBa Ha IPaBO 3HAK
f'(X) u3MeHseTCs ¢ MUHYCA Ha TLTIOC, TO B 9TOM TOUKE  OCTHTaeTCsl MUHUMYM, & €CITU

IJIF0Ca Ha MUHYC —TO MaKCUMYM.

f(x):gx3 —x? —4x+1
Ilpumep 1. Haiitu skcTpeMyMBbl QyHKIUN 3
Pewenue.
1. Haiiném npousBoanyio: f ’(X) =2x* —2x —4 . Jlanee, umeeM 2x? —2x—4=0, OTKy/1a
X, = =1, X, = 2 — KpUTUYECKUE TOUKH. DTH TOUKH Pa30MBAIOT 00JIACTh OIPEICICHHS
¢byukuuu Ha Tpu uHTepBana  (-8; -1), (-1; 2),(2; + ).
2. OmnpenenuM 3HAKH MPOU3BOIHON B OKPECTHOCTSIX KPUTHUECKUX TOo4eK. B nHTepBane (-
o -1) BO3bMEM NMPOM3BOJILHYIO TOUKY X=-2; 1ipu X=-2 umeeM f'(—2)>0. B untepnane
(-1; 2) Bo3pMéM x=0; ipu x=0 umeem f ’(0) = —4 < 0. Tak kak Npou3BOAHAs IIpU
Iepexo/ie Yuepe3 TOUKy X=-1 MEHsIeT 3HaK C IJI0Ca Ha MUHYC, TO (PYHKIHMS B TOUKe X=-1

HMECM MAaKCUMYM.

1
3. BbluncinM MakcuManbHOe 3HaueHne dyukmmn  f(—1)=3>.

3
4. Bbiule MBI YCTAaHOBUJIH, uTO B MHTepBae (-1; 2) mpoussoanas f'(x)< 0. Onpenesnenuem
3HaK MPOU3BOJHON B MHTepBasie (2; +00); monaras x=3, HaxonuM f ’(3) > 0. Tak kak
IIPOM3BO/IHAS MPU IEPEXOJIE Uepe3 TOUKY X=2 UMEET MUHUMYM.

2

5.  BblupcinM MHHEManbHOE 3HaueHue pynkuum: f(2)= —5§ .

Hpumep 2. Haiitu sxcrpemymst pyukrmm ()= (X —1)5.
Pewenue
1. Haxommm  f'(x)=5(x —1)"; manee umeem 5(x —1)' =0, otkyma x=1. DTa kpuTHIeCKas

TOYKa pazouBaeT 001acTh onpeaeneHus PyHKIMY Ha UHTEPBaJIbl
(-o0; Du(1; o).

2. Ecimn x=0, o f '(O) =5>0; ecmx=2,10 f ’(2) =5>0 . Tak kak 3HaK IPOU3BOIHOM
CJIeBa M CIpaBa OT KPUTHUECKOU TOUKU X=1 HE U3MEHSAETCS , TO B TOUKE X=I| QyHKIIUS HE
HMMEET HKCTpEMyMa.

IIpakTnyeckas padora Ned2

Tema: Uccaenopanue GyHKIUM U MOCTPOEHHE TPAPHUKOB.

Henn:
- HCTOJB3Ys CXeMY UcceoBaHus QYHKIIMN HAYIUTHCS CTPOUTH TpaduK (HYHKITUH 110
MIPOBEIEHHOMY UCCIICIOBAHHMIO.

Hopma Bpemenn: 2 gaca
O0opynoBanme: cxema ucciaeioBaHusl GyHKIIMM, WHCTPYKLIMOHHAS KapTa

Xox pabdoTsi:
1. Mcnionb3ys JaHHBIE O IPOU3BOJIHON y', IPUBEICHHBIC B TAOIUIIE, OTBETUTH HAa BOMIPOCHI:
a) MPOMEKYTKHU BO3PACTAHUS;
0) MPOMEKYTKH YOBIBAHNS,
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B) TOUKU MaKCUMyMa;
I') TOYKU MUHHUMYMa.

(0:-5) | -5 | (5:-2) | -2 | (-28) | 8 | (8:+w0)

+ 0 - 0 + 0 +

2. Ucnonb3ys cxemy uccienoBaHusl QyHKIMM U 00pa3el pelieHus 3a1aHusi, IOCTPOUTh TpapuKH
(GyHKIUH 0 TPOBEAEHHOMY HCCIIEIOBAHUIO.

f(x)=x3-3x+4

f(x)=-x>+3x-4

f(X)=X%-6X+2

Cxema ucciie0BaHusi PyHKIUHU
Haiitu obnacte onpeneneHus: GyHKIIUH.
HaiiTu Touku nepecedenus rpaduka ¢ OCSIMH KOOPIMHAT.
HccnenoBaTh QyHKIMIO HA Y€THOCTh, HEYETHOCTD, IIEPHUOJUYHOCTh
Haiit mpoMexxyTky Bo3pacTaHus  YObIBaHUS (DYHKIIMH, TOYKH SKCTPEMyMa M 3HAUCHHSI
(YHKIIMH B 9TUX TOYKAX.
5. Hcnonp3ys nogydeHHBIE CBEICHUS TTOCTPOUTD TpaPuK QYHKIIUH.

s~

IpaBuJI0 HAXOKIEHHUS MPOMEKYTKOB Bo3pacTanus u yobiBanus Yy = f(X)

3. Haiitu npoussoanyro f'(X) nanHoit QyHKIMM, a 3aTeM ONPENETUTh TOYKH, B KOTOPBIX
f'(X) paBHa HyJI0 WK HE CYIIECTBYET (KDUTHUECKUE TOUKH).

4. WUccrnemosath 3uak f'(X)B mpomexyTkax, Ha KOTOpPBIC KPUTUYECKHEC TOUKH MEIAT
obnacte onpenenenus pynakmuu f'(X). B tex umutepanax, rae f'(x) >0, bynxmus
BO3pAcTaeT, a B Tex uHrepBanax, rae f'(x) <0, - yOsiBaer.

HpaBn.no HaXO0KACHUA IKCTPEMYMOB (l)yHKIII/IH C MOMOIIbIO Hp0H3B0)IHOﬁ.

1.HaiiTn kputudeckue TOYKH (QYHKIMH, T.€. TOUKHU, B KOTOPBIX f'(x)z 0 wm f’(X) HE
CYLIECTBYET.

2 ViccnenoBath 3nak f'(X)B HEKOTOPOIl OKPECTHOCTH KaX [0l U3 KpUTHYECKUX ToueK. Eciu

MIPOM3BOIHAS M3MEHSET 3HAK MPH MEPEX0/ie Yepe3 TaKylo TOUKY, TO (QyHKIHS UMEET B ITOU
TOYKE SKCTPEMYM, a €CJIM 3HAK HEe U3MEHsETCs, TO (YHKIHS B 3TOH TOUKE SKCTpEeMyMa He
umeet. I[lpu 3TOM ecnu mepexoa depe3 paccMaTpUBaeMyl0 TOYKY cCJeBa Ha MpPaBO 3HAK
f'(X) u3MeHseTCs ¢ MUHYCA Ha TUTIOC, TO B OTOH TOYKE  JIOCTHTAeTCs MUHEMYM, & €CITH

IJIr0Ca Ha MUHYC —TO MaKCUMYM.

Ilpumep: WccnenoBaTh 1o cxeMe (PyHKITHIO y=x3-3x2 Y TIOCTPOUTH €€ TpaduK.

1. D(f)=R,
2. Haiizem aGermecs! Touek mepecedenus rpaduka ¢ ocsro Ox: X>-3x°=0, x%(x-3)=0, x=0
WM X=3.
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HaiizeM opMHATEI TOUEK Tepeceuenns rpaduka ¢ ocsio Oy: y=0%-0-0%=0.

3. OnpezelsieM YeTHOCTb, HEYETHOCTb U MEPHOANIHOCTD (yHKIH: T.K. f(-X)=(-X)*-3(-X)*=-
x3-3x%, T0 (hyHKIMS HU YeTHAS, HA HeYeTHasi, YYHKIMS HETEePHOMICCKas.

4. HaxoauMm NpOMEXKYTKH BO3pacTaHHs W yObIBaHUS (DYHKIIMH, SKCTPEMyMbl (DYHKIUH U
COCTaBHUM TaOIHUITY.
Haiinem npomssoanyto f'(X)=( x3-3x?) '=3x*-6x=3X(X-2), HaiileM KPUTHYECKHE TOUKH
f'(x)=0, 3x(x-2)=0, x=0 uu x=2

X | (-0;0) | O 0;2) | 2 (2; )
f(x) |+ 0 - 0 +
fx) | N 0 N2 -4 N
max min

5. Hcnomnp3ys nmonydeHHbIE CBEACHUS, TOCTPOUM IpadUuk (PyHKIIHH f(X):X3-3X2

To:Ad
4

IIpakTyeckas padora Ne43
Tema: ILli1omags KpUBOJIMHENHON Tpaneunu.

Hean:
- HAYYHUTHCS TIPUMEHSTH IOHATHE ONPEACTICHHOTO HHTETpalla K BHIYUCICHHUIO TUTOIIAAeH
IUIOCKUX (QUryp.

Hopma Bpemenn: 2 gaca

O0OopynoBaHMe: MHCTPYKLIMOHHAs KapTa, yueOHUK «Anredpa u Havasna aHanu3a» 10-11km mox
pen. A.H.Konmaroposa

Xox padboThl:
| BapuaHt Il BapuaHT
1.KoHTpOIBHBIE BONPOCHI
a) 4TO TaKOE€ KPUBOJIMHEHAS TpaTeus?
0) 3anucath GOPMYIBI ISl BBIYMCICHUSI KPUBOJIMHEHHBIX Tpaneuil cleayoIero Buaa:
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y=A%)

y=g(x)
y=f(x)

D

>

)

>

QD
o

% |

s
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=
Q
<

2. BeruucnuTh mionias GUrypsl, OrpaHUuEeHHON JTHHUSIMU:

1) yzxzi y:O’x:_B;

1) y=x2,y:0,x=4; 2) y:X3! y:O’X_Syle;

2) y=x3+2,y:0,X=0,X=2; 3) yZCOSX,y:O,xz—%,xz
T

3) y=sinx, y=0, XZE;

z
7

3. Haiitu mmomaas Gurypsel, n300pakeHHOM Ha 33JAHHOM PUCYHKE:

1) 2)

'::0:2::

3) 4)

11 y=sinx

IL1omans KpUMBOJIMHEHHON TPpaneun
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OnpenenéHHbI MHTETPall IPUMEHSIOT JJIS PEIICHUS] TEOMETPHUECKUX U (PU3NYECKHX 3ajad.
Hanpumep, Beruncnenue miomaaen ¢puryp, o00bEMOB Tel BpaleHusi, paboTbl IepeMEHHON CHIIBL,
paccTosHUs MpH NPSIMOJUHEHHOM IEepeMELCHUH, [UIMHBI AyTU IUIOCKOM KpUBOHM, 00bEMa Tell,
IJIOMIAY TOBEPXHOCTH BpAILEHUs, CTaTUYECKUX MOMEHTOB M KOOPAMHAT LEHTPAa TAKECTU
IUIOCKOM KPUBOW M MHOTHE IPYrHe IPUKJIAJHbIC 3a1a4H.

Bbrunciienune onpeaeséHHOr0 HHTErpaJa.
Jli1st BeIUMCIeHus onpenenéHHoro uurerpana ot Gpynkuun f(X) Ha oTpeske [a;b]IPUMEHSIOT
dbopmyny Herorona-JleiiOHuma:

b
j f (x)dx = F(b)— F(a) »
b
T.O. AJIs1 BBIYUCIICHUA OHpeI[eJ'IéHHOFO HHTErpaia j f (X)dX Hago0 HalTH COOTBCTCTBYIOIHI/Iﬁ

HEOIpeaeIEHHBIN HHTETPall, a 3aTEeM BBIYMCIUTD PA3HOCTh 3HAYEHUH epBo0Opa3sHO Mpu
BEPXHEM U HI)KHEM IIPeJieNIax UHTETPUPOBaHUS.

®opmyny Hetorona-JleitOHuIa TaK)Ke 3aMCHIBAIOT B BUJIE:
b b

J FO9dx=F(x) =F(b)-F(a)

Brruuciaenne miomaneu mJIocKux puryp

['eomeTpuyeckuii CMbBICI ONPENEIEHHOTO HWHTErpaia: ONpPENEHEHHbIA HWHTErpajl  oOT
HEOTPUIATENLHON (PYHKIIMY YUCIEHHO PaBeH IUIOMIAAN KPUBOJIMHEHHON Tpaneuy.

OnpenenuM KpUBOJIMHEMHBIE TpaneUud C OCHOBAaHUSAMHM Ha OCH OX M OCH Oy H
COOTBETCTBYIOIINE (POPMYJIIBI JIJISI BBIYUCIICHUS UX TIOMIAICH.

Omnpenenenue. ®durypa, orpaHuueHHas TIpapUKOM HENpepblBHOH (QYHKIHU  f(x)>0,
MPSIMBIMU

X=4a, X=Db (a<b) 4 OCbIO OX, Ha3bIBaETCsI KPUBOJIMHEHHON Tpanenueil (C OCHOBaHUEM Ha

OCH OX).
A y = f(x)

LLLLLL

S= —T f (x)dx

pumep 1.  Berumcnuts miomans GUryphl, OrpaHUYEHHON THHUAMH Y = X* +1,
x=2,y=0, x=0.

[TocTpoum nMHUH, OTpaHUYMBAIOIINE QUTYDY.

y = x? +1— napabosa, CHMMeTpUYHast OTHOCUTENIBHO OCH 0Y, BepiinHa (0;1).

x =2 — IpsiMast, IpoxoasIas yepe3 Touky (2;0), mapannenpHasi OCH 0Y.

y =0 — aHATUTUIECKOE BBIPAKECHUE OCH OX.

X =0 — AaHAJIUTUYCCKOC BBIpa)KeHI/Ie ocnu Oy.
y A
54 -

-

[
>
X

ol 1|2

X=2

Puc. 5.
[Toctpoennas ¢urypa (puc.5) sBIsETCS KPUBOJIMHEHHON Tpamenuei ¢ OCHOBaHHEM Ha OCH
0X, I0ATOMY €€ IJIOLIa/Ib BEIYHCIAETCS MO0 (hopMyIie
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S:Jb.f(x)dx-

f(X)=x*+1, a=0, b=2.
2 3|2
B 2 X 2 8 .2 .2
ToruaS—!(x +1)dx_? +x|0_§+2_2§+2_4§ (xB. e11.).

0

OrtBer:; 4%1(3. ell.

IIpakTnyeckas padora Ned4
Tema: U3yyeHne MHOTOTPAHHUKA M MPU3MbI.

enmn:

- H3Y4YHUTh MaTepual Mo TEME:

- CIoCOOCTBOBATh Pa3BUTHIO JJOTUUECKOT'O MBIIIUICHHS M MIPOCTPAHCTBEHHOTO MPEICTABIICHUS
Yy CTYACHTOB.

Hopma Bpemenn: 2 yaca
OO6opynoBaHue: MHCTPYKIIMOHHAS KapTa, (OPMYJIBIL.

Xon pa6oTsi:

3aoanue: VI3yunte TeOpEeTUUECKUI MaTepuall, OTBETbTE HAa KOHTPOJbHBIE BOIIPOCH!, BHIIIOJHUTE
HEO0XOIUMbIE YEPTEKH.

1. Yto Ha3bpIBalOT MHOTOI'PaHHUKOM, KaKH€ BU/Ibl MHOIOI'PaHHUKOB BbI 3HaeTe?

2. 3anummTe OCHOBHBIE HJIEMEHTHI MHOTOTPAaHHUKA, TIOKAXKHUTE X Ha YEPTEKE.

3. Kakoii MHOTOrpaHHMK Ha3bIBae€TCs MPU3MOM, KaKue BUJIbI TPU3M BbI 3HaeTe? BrinonHuTte
yepTexu?
Kakas npu3ma Ha3pIBaeTCs MPSIMOM MJIM HAKJIOHHOM? BBINOTHUTE YepTexH.
5. Uro Takoe BbicoTa mpu3Mbl? [lokaxuTe Ha yepTexKe.

&

Teopernyecknii marepuaJl
Onpeoenenue. I10BepXHOCTb, COCTABIEHHYIO U3 MHOIOYTOJIBHUKOB M OTPaHUYMBAIOIYIO
HEKOTOPOE FeOMETPUUYECKOE TEJI0, OYZeM Ha3bIBaTh MHOTOIPAaHHON MOBEPXHOCTHIO MU
MHOT'OI'PAaHHUKOM.

Ilpumepvt MHO202pAHHUKOS
PaccmoTtpum cregyromiue npruMepbl MHOTOTPAaHHUKOB:

1. Terpasap ABCD — 5T0 moBepXHOCTh, COCTABJIEHHAS U3 YETHIPEX
tpeyroiapHuKoB: ABC, ADB, BDC u ADC (pwuc. 1).

D
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puc. 1

2. Mapanaeaenunenq ABCDA;B;C1D; — 3To moBepXHOCTh, COCTaBJICHHAS U3 IECTH
napajuiesorpaMmmoB (puc. 2).

puc. 2

OcHogHnble 21eMeHmbl MHO202PDAHHUKO8
OCHOBHBIMH JIEMEHTAMU MHOTOTPAHHHUKA SBIITIOTCS TPaHU, peOpa, BEPIIUHBI.
['panu — 3TO MHOTOYTOJILHUKH, COCTABIISIONINE MHOTOTPAHHUK.
Pebpa — 3T0 cTOpOHBI IpaHei.
BepmunHbl — 3TO KOHIIBI pedep.
Paccmotpum Terpasap ABCD (puc. 1). YkaxkeM ero OCHOBHBIC 2JIEMEHTHI.
I'panu: tpeyronsuuku ABC, ADB, BDC, ADC.
Peopa: AB, AC, BC, DC, AD, BD.
Bepwunwi: A, B, C, D.
Paccmotpum napamrenenunen ABCDA;B;C1D; (puc. 2).
I'panu: napamienorpammsl A410:D, D1DCCy, BB1C1C, AA1B1B, ABCD, A;B1C1D;.
Pebpa: AA1, BB1, CCy, DDy, AD, A;1D4, B1C4, BC, AB, A;B;, D1C4, DC.
Bepwunwt: A, B, C, D, A1,B1,C1,Ds.

Tpeyzonvnan npuzma

Ba)kHbIM 4aCTHBIM ClTydaeM MHOTOTPAaHHUKA SIBJISIETCS IPU3MA.

Paccmotpum Tpeyronbnyto npusmy ABCA1B1C1 (puc. 3).

puc. 3

PaBubie TpeyronsHuku ABC u A1B1C1 pacnofio’keHbl B MapaJljIeNIbHBIX MIOCKOCTIX O U 3 TaK,

yro pedpa A41, BB1, CC1 napansenbHsl.
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To ectb ABCA1B1C1 — TpeyrosbHas pu3Ma, €cilu:
1) Tpeyronbauku ABC u A181C1 paBHBL.

2) Tpeyronpauku ABC u A1B1C1 pacniosioKeHbI B MapajlIeIbHbBIX INTIOCKOCTAX O U
B: ABC || 41B:C (a || B).

3) PeGpa AA41, BB1, CCy napainenbHbl.
ABC n A1B1C1 — OCHOBaHUS IPU3MBI.
AA1, BB1, CC1 — 60KOBBIC pebpa MPU3MBI.

Ecnu ¢ mpon3BosibHOM TOUKH H1 OJJHOH IIIOCKOCTH (HAarpumep, ) OImyCTUTh
nepneHaAnKysap HH; Ha INIOCKOCTb 0, TO 3TOT MEPIEHAUKYIISAP Ha3bIBAETCS BBICOTOM MPU3MBI.

Onpeoenenue. Ecan 60xoBble peOpa MeprneHIUKYIIpPHbI K OCHOBAaHUSM, TO IpU3Ma Ha3bIBAETCS
IpsIMOM, a B IPOTUBHOM CJIy4ae — HaKJIOHHOH.

Ipamana npuzma

Paccmotpum tpeyronbnyto npusmy ABCA1B1Cy (puc. 4). Ota npusma — npsimasi. To ectb, ee
OOKOBBIE pedpa NepIeHINKYISIPHBI OCHOBAHUSIM.

Hanpumep, pedbpo 441 nepnenauxynasipao miockoctu ABC. Pebpo AA; siBiseTcs BHICOTOM TOM
MIPU3MBI.

Cr

puc. 4

3ameTuM, uTo O0KOBas rpanb AA41B1B neprienukynsipHa Kk ocHoBaHusiM ABC u A1B1C1, Tak Kak
OHa MPOXOJUT Yepe3 NEPNEeHAUKYISAP AA1 K OCHOBAHMSIM.

Haknounnasn npusma

Tenepp paccMoTpuM HakJIoHHYIO ipusmy ABCA1B1C1 (puc. 5). 3necs OokoBoe pedpo He
NEPIEHUKYIISPHO IJI0OCKOCTH OCHOBaHMs. Ecnu onmycTuTh U3

TOukH A1 nepneHauKysip A1H Ha ABC, To 3TOT neprneHuKysp OyneT BbICOTOM MPU3MBI.
3aMeTuM, 4To O0Tpe30k AH — 310 npoekuus orpeska 441 Ha iockocTb ABC.

Torga yron mexay npsimon 441 1 TIOCKOCTBIO ABC 3T0 yron Mexay npsimoit 44, u
e€ AH npoekiuei Ha TIOCKOCTh, TO €cTh yrol A1AH.
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puc. 5
Yemuvipexyzonvnaa npuzma

Paccmotpum vetsipexyronsayro npusmy ABCDA;B1C1D; (puc. 6). Paccmorpum, kak oHa
MOJTy4aeTcsl.

1) Yetsipexyronpauk ABCD paBen uetbipexyronsauky AijB;C1D;1: ABCD = A;B;C;D;.

2) Yersipexyronpauku ABCD u A;B1C1D; nexar B mapauieIbHbIX IIOCKOCTSX 0L U
B: ABC||41BiC (o || B.

3) Yersipexyronpauku ABCD u A;B;C1D; pacrionoxkeHs! Tak, 4To O0KOBBIE pedpa
napasuliesibHbl, TO €CTh: AA1 || BB, || CCy || DD;.

Onpeoenenue. JlnaroHanb NpU3MbI — 3TO OTPE30K, COSAMHSIIONINIA 1BE BEPIIUHBI IPU3MBI, HE
MpUHAJIeKAITUE OJTHON TPaHHU.

Hanpumep, AC; — nuaronans yetbipexyronbHoi npusmsl ABCDA;B;1C1D;.

Onpeodenenue. Eciin 60koBoe pedpo 441 NeprneHAuKyISIpHO MIIOCKOCTH OCHOBAHMSI, TO TaKast
IIPU3Ma HA3bIBACTCS MPSIMOM.

IIpakTnyeckas padora Ned4S

Tema: U3ydyenune nupaMuabl. YcedyeHHAas NUPaMH/a.

Memnn:
- U3YYHUTh MaTepHall IO TEME
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- CIOcOOCTBOBATh PA3BUTHIO JIOTHYECKOTO MBIIICHUS! M POCTPAHCTBEHHOTO MTPEICTABICHHUS
y CTY/ICHTOB.

Hopma Bpemenu: 2 daca

OO0opynoBanme: HHCTPYKIIMOHHAS KapTa, GOPMYIIBL.

Xox padoTbI:

3aoanue: 3yunte T€OpETUUECKUN MaTepual, OTBEThTE Ha KOHTPOJIbHBIE BOMPOCHI, BHIMOTHUTE
HEOOXOIUMbIE YEPTEIKHU.

1.

2
3.
4.
5

Uto Ha3BIBAIOT MUPAMUION, KaKWE BUJIBI TUPAMHU]I BBl 3HAETE?

3anuIKnTe OCHOBHBIE 3JIEMEHTHI TUPAMU/IbI, TOKAKUTE UX HA YEPTEKE.

Kakas nupamuia Ha3eiBaeTcs npaBuiibHONU? YTo Takoe anodema? BoIOTHUTE YePTEKH.
Yro Takoe BbicoTa nupaMuibl? [lokaxure Ha yepTexe.

Kaxkas nupamuna nHasplaercsa yceueHHo? [lokaxkute OCHOBHBIEC 3JIEMEHTHI YCEUEHHOM
MUpaMUJIbl HA YEPTEKE.

TeopeTudeckuii MaTepuaJl

[Mupamunoit (Hanpumep, SABCDE) Ha3bpiBaeTC MHOTOIpaHHUK, KOTOPBIA COCTOUT U3 IIIOCKOTO
MHOToyrojipHuKa (matuyroisHUK ABCDE) — ocHOBaHus upamMu/Ibl, TOUKH (S), HE Jexarei

B IUIOCKOCTH OCHOBAHMSI,— BEPIIMHBI MUPAMHUJIBI U BCEX OTPE3KOB, COSAMHSIIONINX BEPIIUHY
IUPAMU/JIBI C TOUKAMU OCHOBAHUS.

Ortpesku (SA, SB, SC, SD, SE), coeaunstonie BepinHy THPaMHIbI ¢ BEPIIMHAMA OCHOBAHUS,
Ha3bIBAIOTCSI OOKOBBIMH peOpamu.

[ToBepXHOCTh MUPAMUJIBI COCTOUT U3 ocHOBaHMs (TsaTHyroibHUK ABCDE) 1 60KOBBIX TpaHeii.
Kaxnas 6okoBast rpaHb — TpeyroiabHUK. OHOM 13 ero BepIlrH SBISETCS BepIIMHA THPaMUJIBL, a
MPOTUBOJIEXKAIIEH CTOPOHON — CTOPOHA OCHOBAHHUS MTUPAMMU/IbI:

ASAB, ASBC, ASCD, ASDE, ASEA — 6okoBblie rpanu. BokoBoii MOBEpXHOCTHIO TUPAMUIBI
HA3bIBAETCS CyMMa IO/ ee OOKOBBIX TPaHEH.

S

BricoToit nupamuel (SO) Ha3bIBaeTCs MEPIEHIUKYIISP, MPOBEAEHHBIN U3 BEPIIUHBI TUPAMHUIBI
K IUIOCKOCTH OCHOBAHHUSI.
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[Iupamua Ha3pIBaeTCs N-yrojIbHOM, €CJIM €€ OCHOBAHUEM SIBIIAECTCS N-yroJbHUK. TpeyronbHas
NMpaMua Ha3bIBA€TCs TAK)KE TETPadIPOM.

Ceuenus IMUpaMuJbl IIJIOCKOCTIAMHA, IPOXOJAIINMHA Y€PE3 €€ BEPUIUHY, IPCACTABIAIOT coboii
TPCYIrOJIbHUKH. B YaCTHOCTH, TPCYT'OJIbHUKAMU ABJISAIOTCA AWMATrOHAJIbHBIC CCUCHUS. OTO ceueHUs
IIJIOCKOCTAMU, IPOXOJAIINMHA YEPE3 IBa HECOCCIHUX OOKOBBIX pe6pa nmupamMubl.

5

A B1

VY

C

HJ'IOCKOCTL, KOTOpada NepeCceKacT nMupaMuay 1 mnapajuicjiibHa eé OCHOBAaHHUIO, JCINT e€ Ha JBe
HacCTHu:

nupamuy, nonoonyro ganHo (SA1B1Cq) n
MHOTOTPaHHHMK, Ha3bIBaeMblll yceueHHom mupamuaoit (ABCA1B1Cy).

['paHu yceyeHHO MupaMuibl, JexkaIllne B mapamieabHbix miockocTsx (AABC u AA1B1Cy),
Ha3bIBAIOTCSI OCHOBaHUSIMHU, ocTalibHBIE Tpanu (AA1B1B, AA;C1C, BB1C:C)
Ha3bIBAIOTCS OOKOBBIMU IPAHSAMU.

OcHOBaHUsI YCEUEHHOW MUPaMUJIBI TIPEJICTABIISIOT CO00M MO1I00HBIE MHOTOYTOJIbHUKH, OOKOBBIE
TPaHU — Tpamneluu.

BricoTa yceuenHo#t mupamuibl (O01) — 3TO paccTOSHUE MEXKIY IIOCKOCTAMH €€ OCHOBaHHIA.

5
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[Mupamuna (Hanpumep, SABCD) Ha3bIBaeTCs MPaBUIBHOM, €CIIM €€ OCHOBAaHHEM SIBIISICTCS
npaBUIbHBIN MHOTOYToJMbHHUK (ABCD — KBaspart), a OCHOBaHHE BHICOTHI COBMAIAET C IIEHTPOM
3TOro MHOTOoyroyibHUKa (O — LIEHTp OMUCAaHHOM U BIMCAaHHOMN OKPY>KHOCTEW OCHOBAHUA).

Ocpl0 paBWIIbHON NMpaMUbl Ha3bIBaeTCA MpsiMasi, CoAEpIKallasi €€ BbICOTY.
bokoBbie peOpa npaBUIbLHON MUPAMUIBI PABHBL.
bokoBble rpany MpaBUIIbHOM MUPaMUABI — paBHbIE PABHOOEAPEHHBIE TPEYTOJIbHUKH.

Bricota 60k0BO# TpaHu npaBuiIbHON upaMu bl (SL), mpoBeneHHas U3 €€ BEPLUIMHBI K CTOPOHE
OCHOBaHHs, Ha3bIBaeTCs ano(eMoi.

B ]

A D

Yceuennas nupamua (Harpumep, ABCDA1B1C1D1), koTopas nony4aercs U3 npaBUIbHON
MIAPaMU/IbI, TAK)KE HA3bIBACTCS MPABHIIBHOM.

BokoBbie rpaHu mpaBWIIbHOM yceueHHoM mupamuansl (AA1B1B, AA;C,C, DD;C,C, AA;D1D) —
paBHBIE paBHOOOKHE TpaIelny; UX BHICOTHI HA3bIBAIOTCS anoeMaMu.

IIpakTnyeckas padora Ne46

Tema: Pemenne 3ana4 no reme: «Ilpusma u nupamuna».
Hemnn:
- 3aKpeNuTh U3YYECHHBI MaTepHall IIPU PELICHUH 3a4a4 10 TEME:

«[Ipuzma u nupamuaar»;
- CIOCOOCTBOBAThH Pa3BUTHIO JJOTHUYCCKOI'0 MBIIJICHUA U ITPOCTPAHCTBCHHOI'O IIPCACTABJICHUA
y CTYJEHTOB.
Hopma Bpemenn: 2 yaca

O0opynoBanue: HHCTPYKLIMOHHAS KapTa, HOpMYJIbL.

Xon padoTsr:
1. Pewmmure 3agaum:

1) B npaBuIbHO# YETHIPEXYTOJILHOM MTPU3ME TUIOIIAAb OCHOBAHHS paBHA 144cMm?, a BbicoTa
paBHa 14cM. OnpenenuTh AUaroHa b 3TON TPU3MBI.
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2) Ompenenuth AUaroHab NPABHIBLHON YEThIPEXYTOJILHON MPU3MBI, €CIH AHaroHajb
OCHOBaHMS paBHA 8CM, a TMaroHajib OOKOBOW rpaHH paBHA 7CM.

3) OcHoBaHHEM NPSMON MPU3MBI CITY>)KUT poMO. JlnaroHany npu3Mel paBHbI 8¢M H ScM,
BbICOTA 2cM. HaiiTu CTOpOHY OCHOBaHMS.

4) BeicoTa NpaBUIBHOM YETHIPEXYTOJIBHOM MUPAMH/IBI pAaBHA 7CM, @ CTOPOHA OCHOBAHUS
paBHa 8cMm. OnpenenuTbs 60KOBOE pedpo.

5) OcHoBaHWeM HPaMUIBI SBISIETCS MPSIMOYTOJIBHHUK CO CTOPOHAMK 6CM M 8CM, KaX10€
60koBO€ pedpo nupaMubl paBHO 13cM. BRIUUCINUTD BHICOTY MUPAMUIBL.

CnpaBouyHbIil MaTepuaJl

Hp U 3 M 0 il Ha3BIBaeTCs MHOI'OI'paHHHUK, Y KOTOPOT'O ABE I'PaHU - paBHBIC MHOI'OYI'OJIBHUKH C
COOTBCTCTBCHHO IMapaJUICIIbHBIMU CTOPOHAMH, 4 BCC OCTAJILHBIC I'PAHU — IMAPAJUICIIOIPAMMBI.

Muoroyroasauku ABCDE u A; B; C1 D; E;, nexxarue B napanienbHbIX IIOCKOCTSX,
Ha3bIBAIOTCS OcHOBaHusMuU npusmul, iepneHaAuKy1sap KR onymeHnHbii 3 kakoi-HUOY b
TOYKH OHOT'O OCHOBAHMS Ha INIOCKOCTh JPYTrOro Ha3bIBAETCS 6b1COMOL IPU3MBI.
[Tapannenorpammsl ABLK, BCML, CDNM, DEPN, EAKP Ha3biBatoTCs 60K08bIMU epaAHAMU
npuszmut, a ux cropousl AK, BL, CM, DN, EP, coennHsome COOTBETCTBYIONINE BEPIINHBI
OCHOBaHMI, Ha3bIBAIOTCS OOKO8bIMU péOpamu. Y TIPU3MBI Bce 00KOBBIE pEOpa paBHBI, Kak
OTPE3KHU MapajuleNbHBIX MPSIMbBIX, 3aKITI0YEHHBIE MKy MapaieIbHbBIMU MIOCKOCTSIMHU.
OTpe3ok npsAMoii, COeTMHSABIINI KaKkoe-HUOY1b ABE BEPIIUHBI, HE IpHIeKallle K OJHON
I'PaHM, HA3bIBACTCA OUA2OHANbIo npu3mel. TakoB, HapuUMep, oTpe3ok PB.

[InockocTh, mpoBeaEHHAS Yepe3 Kakue-HUOy b A1Ba OOKOBBIX pedpa, He Mpuiexamue K
OJIHON OOKOBOM I'paHM NMpuU3MBI (HarpuMmep, yepe3 péopa AK u CM) HaspiBaeTcs
O0UA20HANbHOU NIOCKOCMbI0 (Ha PUCYHKE HE NTOKAa3aHHOM ).

[Ipu3ma Ha3bIBACTCS NPAMOLU UMY HAKIOHHOU, CMOTPS IO TOMY, OyAyT 1 €€ OOKOBBIE
pEOpa mepneHIUKYISIPHBI MJIM HAKJIOHHBI K OCHOBAHUSAM. Y MPSIMOIl MpU3Mbl OOKOBBIE TPaHU
- IPSAMOYTOJBHUKH. 32 BBICOTY TaKOH MPU3MbI MOKHO NPUHATH O0OKOBOE pedpo.

Ilpamasn Haxnounas
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[Ipsamas npu3Ma Ha3bIBAETCS NPABULLHOU, ECIIU €€ OCHOBAHUS - IPABUJIbHbBIE
MHOTOYTOJBHUKH. Y TaKOH IPU3MbI Bce OOKOBbIE I'PAaHH - paBHbIE IPSIMOYTOJIbHUKH.
[Ipu3mbl OBIBAIOT TPEYTOIBHBIC, YETHIPEXYTONBHBIE U T. 1., CMOTPS 110 TOMY, UTO SIBIISIETCS
OCHOBAaHMEM: TPEYIOJIbHUK, YETBIPEXYTOJIBHUK U T. 1.

LLlectnyronbHasn TpeyronbHaa YeTbipexyronbHas
npusma npusma npusama

ITupamuooii Ha3bIBaeTCsI MHOTOTPAaHHUK, Yy KOTOPOTrO OJHAa TIpaHb, Ha3bIBaecMas
ocnosanuem (ABCD), ecTh KakoW-HUOy/Ib MHOTOYTOJBHHK, & BCE OCTalbHbIE TpaHH,
HasbiBaemble Ookogvimu (ABM, BMC, DMC, AMD) - TpeyroibHHKH, UMEIOIINE OOIIYI0
BEPIINHY.

OOmast BepmmHa M OOKOBBIX TpPEYrOJbHUKOB HA3bIBACTCA 6epUIUHOU TIUPAMUIBI, a
nepneHauKyisip MO, omymieHHBI W3 BEPUIMHBI HA IUIOCKOCTH OCHOBAaHHS Ha3bIBaeTCA e&
8b1COMO.

OOBIKHOBEHHO, 0003HaYas MUpaMUAy OyKBaMH, IMAINYT CHaYajga Ty, KOTOPOW 0003HaYeHA
BepumHa (MABCD). ITnockocts, mpoBeaéHHAs yepe3 BEpIIMHY MUPaMHUIbI U Yepe3 KakKylo-
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HUOY/b TUAroHalb OCHOBAHMs, HAIpUMeEp, yepe3 Auaronans BD, Ha3bpiBaeTCs AMaroHabHOM
miockocteio (BMD).
[Tupamuabl OBIBAIOT TPEYroJbHBIE, YETHIPEXYTONbHBIE U T. 1., CMOTPS IO TOMY, YTO

ABJIICTCA OCHOBAaHUEM — TPCYI'OJIbHUK, IICTI)IpéX}’l"O.]'II)HI/IK UT. AO.
S

..

A
Y bHas YeTbIpEXyronbHas WECTMYroNbHan

TpeyrosnbHas Ha3bIBa€TCsl MHAYE mempa’odpom; BCE YETHIPE I'PAHU Yy TAaKOM NMHUpaMHUABI —
TPEYTOJIbHUKY.

[lupamuna Ha3bIBACTCSl NPABUILHOU, €CIIH, BO-TIEPBBIX, €€ OCHOBaHHE €CTh IMPaBUJIbHBIN
MHOT'OYTOJIBHUK M, BO-BTOPBIX, BBICOTAa IPOXOAUT 4Y€pe3 LIEHTP 3TOr0 MHOTOYroibHHKa. B
IIpaBWJIbHOM NHUpaMuie Bce O0KOBbIE pEOpA paBHBI MEXAY CO00M (KaK HAKIIOHHBIE C PaBHBIMU
npoekiusamu). IloaTomy Bce OOKOBbIE TI'paHHM NPABWIBHOM MUPaMUABI  SBISIOTCA
paBHOOEAPEHHBIMU TpeyroibHUKamMu. Bwicora ML kaxmoro w3 53THX TPEyroJbHUKOB
Ha3bIBaeTCs anogemou. Bee anodemsl B IpaBUIIbHONW UPAMHJIE PABHBI.

v

A B IIpasunvnas nupamuoa
Yceuénnasa nupamujaa

Yacte mupaMuiel, 3akarodéHHas Mexay ocHoBanmeM (ABCD) um cekymied IIOCKOCTBIO
(A1B1C1D1), napannensHOl OCHOBaHUIO, HA3bIBACTCS yCeuéHHOU nupamudot. TlapaiensHbie
TPaHU Ha3bIBAIOTCS OCHOBAHUSMU, A OTPE30K mepneHaukyisipa O0;, onymeHHoro U3 Kakowu-
HuOynp toukn O; ocHoBanus A;Bi1CiD; Ha npyroe ocHoBanme, - 6vicomoti yce4€HHOM
MUpaMuIbl. Y Cceu€HHas TUpaMHa HA3bIBACTCS MPAGUIbHOU, €CTU OHA COCTABISIET YacTh
MPaBIIIbHOMN MUPaAMUJIBI.

122


http://www.bing.com/images/search?q=%d1%82%d0%b5%d1%82%d1%80%d0%b0%d1%8d%d0%b4%d1%80+%d0%ba%d0%b0%d1%80%d1%82%d0%b8%d0%bd%d0%ba%d0%b8&view=detailv2&&id=A2645D489E5B3DABDC72DF45501EA204B34C085C&selectedIndex=0&ccid=42dBrzgk&simid=608041604668328183&thid=OIP.Me36741af38245f9388efba00b58d235co0

IpakTnyeckas padora Ne47
Tema: U3ydyeHue nUJIMHAPUYECKOH MOBEPXHOCTH W HMJIUH/PA.

enmn:

- H3Y4YHUTh MaTepuall Mo TeMeE,

- CIOCOOCTBOBATh Pa3BUTHIO JJOTHYECKOTO MBIIIICHUS M POCTPAHCTBEHHOTO MPE/ICTABICHUS
Yy CTYACHTOB.

Hopma Bpemenn: 2 yaca
OO6opynoBaHue: MHCTPYKIIMOHHAS KapTa, POPMYJIBIL.

Xon pa6oTsi:
3aoanue: I3yunte TeOpeTUUECKUI MaTepuall, OTBETbTE HAa KOHTPOJbHBIE BOIIPOCH!, BHIIIOJIHUTE
HEOOXOUMbIE YEPTEKH.
[ToHsATHE HMIMHAPUYIECKON TOBEPXHOCTH, LIMIIUHPA (UEPTEXK).
Urto Ha3pIBatoT 0Opasyroleil U Hanpasisitoliei B mHape? [lokazats Ha yepTexe.
Yo Ha3pIBatOT OOKOBOM MOBEPXHOCTHIO U OCHOBAHUSMH LIMJIUHpA?
Bunbl tunuHApoOB, NpsAMON KpyroBOo HUIHHAP (YEPTEXK).
[TosryueHune npsAMOro KpyroBoro HAINHAPA.
Uro Takoe BbicoTa uunHapa? [lokazate Ha yepTexe.
CeueHus MWIMHAPA, TIOKA3aTh HA YEPTEXKE.

NoabkowhE

Teopernuyeckuii MmaTepuall

Onpenenenne. [{mmmHIpUIECKONl TOBEPXHOCTHIO HA3BIBACTCS IMOBEPXHOCTH (puc. 18),
oOpa3oBaHHas TpsIMBIMU (00pa3yrOIMKUMHK), TApaUIeIbHBIME HEKOTOPOH NaHHOW mpsMoil L u
MepeCeKaAIMMU TaHHYI0 JTUHUI0 C (HampaBIIsIIONIyIo).
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ONPEJAEJEHUE IWINHAPA 1 EI'O DJIEMEHTOB

Huaunap (Kpyrosoi HMIMHAP) — TEI0, KOTOPOE COCTOUT UX JABYX KPYTOB, HE JIEKAILUX B
OJIHOM INTIOCKOCTU ¥ COBMELIAEMBIX ITAPAJIENIbHBIM IIEPEHOCOM, U BCEX OTPE3KOB,
COCIMHSIOIMX COOTBETCTBYIOIINE TOYKU ITUX KPYTOB.

Kpyru Ha3bpIBarOTCs OCHOSAHUAMU YUIUHOPA, A OTPE3KU, COCIUHIIONINE COOTBETCTBYIOIINE
TOYKU OKPY>KHOCTEH KpYyroB, - 00pa3yl0IMMHU HMJINHAPA. DTH OTPE3KH 00pa3yroT
LUIAHIPUYECKYIO IIOBEPXHOCTD, SIBISIOLLYIOCA 00K060U NOEEPXHOCHbIO YUIUHOPA.

Tlonnas nosepxnocms IUIAMH]PA COCTOUT U3 OCHOBAHUI M OOKOBOW MOBEPXHOCTH.

[{unuHIp HAa3BIBACTCS NPAMBIM, €CITH €T0 00pa3yIoIUe MePHEeHAUKYISPHBI K TUIOCKOCTH
OCHOBaHUMU.

IpsiMoii HMJIMHAP HATTIAAHO MOXKHO NPEICTABUTh KaK TEJIO, TOJY4YEHHOE B pe3yJIbTaTe
BpalICHUs IPSIMOYTOJIbHUKA BOKPYT CTOPOHBI KaK OCH.

N

\

Paduycom nvivHIpa HA3bIBAETCS PAJNYC €r0 OCHOBAHUS.

Boicomou HUIMHAPA HAa3bIBACTCA PACCTOAHUEC MEKAY IJIOCKOCTIAMU €TI0 OCHOBaHMHI.
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Ocb1o TWIIMHAPA HA3bIBAETCS NIpsAMas, IPOXOAsILas Yepe3 HEHTPbl ocHOoBaHMs. OHa
napajuieabHa 00pa3yIouM.

Ceuenne nMIUHAPA TIOCKOCTHIO, MAPAIJIEIBHOM €ro OCH, MPEACTaBISAET CO00M MPSMOYTOJIbHHUK.
JIBe cTOpOHBI ero — 00pasyromue MHUIHHIPA, a IBE APYTHe — MapajuieIbHbIe XOPIbl OCHOBAaHHIA.
OceBoe ceueHne HUINHAPA — ATO CEUYEHUE TUIOCKOCTbhIO, MPOXOASIIEH Yepe3 ero och.

Kacamenvhoit nnockocmuio K IIMHAPY HA3bIBAETCS IIOCKOCTD, IPOXOIAIIAs Yepe3
00pa3yIoUIYIO IIJIMHAPA U ePICHIUKYISPHAS TUIOCKOCTH OCEBOTO CEUSHHSI, COJICPIKAIICH ITY
00pazyromyro.

a
allp
ObpasyoLyas BbicoTa
Ocb yunuxapa >/ P
/ —QOCHoBaHuA

IIpakTuyeckas padora Ne48
Tema: U3yyeHne KOHM4YECKOH MOBEPXHOCTH U KOHYCA.
Henn:
- HM3y4UTh MaTepual Mo TEME,
- CcrocoOCTBOBAaTh PA3BUTHIO JIOTHYECKOTO MBIIIIEHUS ¥ POCTPAHCTBEHHOT'O MIPEJICTABICHUS
y CTY/IEHTOB.
Hopma Bpemenn: 2 yaca

O0OopynoBanue: HHCTPYKLMOHHAS KapTa, HOpMYJIbL.

Xon padoTsr:
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3adanue: V3ydanre TEOPETUUECKHUIA MaTEpHUall, OTBEThTE Ha KOHTPOJBHBIE BOIIPOCHI, BHITIOTHUTE
HEOOXOIMMBIC YEPTEHKH.
1. TloHsTHE KOHMYECKOWN MOBEPXHOCTH, KOHYCA (UEPTEK).
Yro Ha3pIBAIOT OOKOBOI MOBEPXHOCTHIO U OCHOBAHUEM KOHYyca?
[Ipsimoii KpyroBoil KOHYC (4EPTEXK).
[Tony4yeHne mpsMOro KpyroBoro KoHyca.
Uro takoe BbicoTa konyca? Iloka3are Ha yepTexe.
CedeHue npsMOTro KPYroBOro KOHYca, MOKa3aTh Ha YePTEKeE.
Kakoii konyc Ha3biBaeTcsi yceueHHbIM? [lomydenue yceueHHOTo KOHyca.

Noakown

Teopeanecmlﬁ MaTepuaJl

Konnueckoif moBepXHOCTHIO HAa3bIBACTCS MMOBEPXHOCTH, 00pasyemast IBIKeHueM npsimoit (AB),
nepeMelaroIIeics: B IPOCTPAHCTBE TaK, YTO OHA IIPU 3TOM IOCTOSHHO IPOXOJIUT Yepe3
HETIOABIDKHYIO TOUKY S U miepecekaeT nanuyro auanio MN.

\ Obpasyrowas

KoHuvecKkas
noBepXxHocmb

Z Hanpabnsrowas

Konycom Ha3pIBaeTCsi TE€JI0, OIPAaHMYEHHOE OJHOW IIOJOCTBK0 KOHHYECKOW ITOBEPXHOCTH C
3aMKHYTOH HAMpaBISIONIEH U TIIOCKOCTHIO, TIEpeceKaroleil Bce 00pa3yroline 3TOi MOJ0CTH U
HE MPOXOISIICH Yepe3 BEPIINHY.

Yactb 3TOM IIOCKOCTH, JeXkalllasi BHYTPH KOHUYECKON MOBEPXHOCTU, HA3BIBAETCS OCHOBAHUEM
KOHyCd.

Bvicoma KOHyca — 3TO NCPHCHIUKYIIID, OHyIJ.[CHHBIﬁ M3 BCPIIMHBI KOHYCa Ha IIJIOCKOCTb
OCHOBAHUsI.
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YacTb KOHUYECKON ITOBEPXHOCTH, PACIIOIOKEHHAS MEXK Y BEPILIMHON U INIOCKOCTHIO OCHOBAHMS,
Ha3bIBAETCS HOKOBOI NOBEPXHOCMbIO KOHYCA.

Kpusast ABCDA — Hanpaasitommas;
npsiMast SA — obpazyroras;

TOYKa S — BEPIIUHA;

0oTpe30K SO — BBICOTA;

¢urypa F — ocHOBaHue KOHYcCA.

KoHnyc Ha3bIBaeTCs npsamuvim Kpy2oebim, €CIM €ro HaIpaBJIAIoIas — OKPYKHOCTb, a BEpILMHA
OPTOrOHAJILHO IIPOEKTUPYETCS B €r0 LEHTP.

B SHGMCHTapHOﬁ reomMeTpun HpHMOﬁ I(pyTOBOﬁ KOHYC 4aCTO Ha3bIBAKOT IMIPOCTO KOHYCOM.

IIpsiMO# KpyroBOM KOHYC MOKHO ITOJIYYUTh BPALLIEHUEM IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT
OJIHOrO M3 ero kKareroB. IIpu 3TOM BpaleHuu Opyrom KaTeT ONMUINET OCHOBaHUE KOHYCa, a
TUIIOTEHY3a — OOKOBYIO TOBEPXHOCTb.

Ocbi0 npsAmMo20 Kpy206020 KOHYca HA3bIBAETCS MpsMasi, COJepKallasi ero BbICOTY.

CedyeHne KOHyca IIIOCKOCTBIO, TPOXOJSIICH dYepe3 €ro BEpUIMHY, NpPEACTaBIseT CcoOoi
pPaBHOOEIPEHHBI TPEYTOJIbHUK, Y KOTOPOro OOKOBBIE CTOPOHBI SBISIOTCS 00pa3yOIMMU
KOHyca. B wacTHOCTH, paBHOOEIPEHHBIM TPEYTOJILHUKOM SIBIISIETCSI OCcegoe ceueHue KOHycd. ITO
ceueHue, KOTOpoe MPOXOAUT Yepe3 OCh KOHYcCa.
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Yactb KOHYCa, OIrpaHM4YCHHAasA ¢€ro OCHOBAaHHEM U CCKyHIGfI INJIOCKOCTBIO, HapaHHCHLHOﬁ
OCHOBAHHIO, HAa3bIBACTCA yC’elléHHblM KOHYCOM.

OTtpe3ok AB — o0pa3yromias yceu€HHOTO KOHYCa;
otpe3ok O;0; — BbICOTa YCEUEHHOTO KOHYCA;
otpesku AO; u BO,— paanycel OCHOBaHMIA.

IIpakTuyeckasi pabora Ne49

Tema: U3yuenne mapa. Ceuenne mapa miockocroro. Cepa.

Menn:

- HM3y4YUTh MaTepual Mo TeMe,

- CIIOCOOCTBOBAThH Pa3BUTHUIO JJOTHUYCCKOI'0 MBIIJICHHUA U ITPOCTPAHCTBCHHOI'O IIPCACTABJICHUA
y CTYJEHTOB.

Hopma Bpemenn: 2 yaca
O0OopynoBaHue: MHCTPYKLIMOHHAS KapTa, HOpMYJIbL.

Xox padoThI:

3aoanue: VI3yanTe TEOPETHUECKUI MaTepUall, OTBETHTE HA KOHTPOJIBHBIE BOIIPOCHI, BHITTOJTHUTE
HEO0XO/IMMBIE YEPTEXKH.

1. TlonsTtue chepsl, mapa (4epTéx).

2. Tlokaxxute Ha YyepTEKEe OCHOBHBIE SJIEMEHTHI CEpHI.

3. Kakas miockocTh Ha3bIBaeTCs KacaTenbHOU K chepe (depTex)?

4. Yro Takoe M1apoBOI CEKTOpP, OCHOBAHHUE IIAPOBOTO ceKTOpa?

5. Kak Beraucnsercs o0bem mapa?

Teopernuyeckuii MmaTepuall

IHousiTue cepnl 1 mapa

Cdepoil Ha3bIBaeTCS TOBEPXHOCTh, COCTOSIIAS U3 BCEX TOUEK MPOCTPAHCTBA, PACTIONOKEHHBIX
Ha JIaHHOM PacCTOSIHUU OT JaHHOW TOUKH.

Teno, orpanndeHHoOe cPepoid, HA3BIBACTCS MAPOM.
JlanHast Touka Ha3bIBa€TCS HEHTPOM Cephbl, a JAHHOE PACCTOSIHUE — PaIUycOM Cephl.

OTpe3oK, CoeTMHSIONINN 1BE TOUKU Cephl U MPOXO AU
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yepes ee LEHTP, Ha3bIBaeTCs JUAMETPOM CheEpBbI.

Lentp, panuyc, nuamerp chepbl Ha3bIBACTCS TAKIKE IICHTPOM, PAIANYCOM U TMAMETPOM IIrapa.

X

KacareabHasi ILIOCKOCTH K cepe

[TnockocTh, nMeromiast co chepoit TOIBKO OHY
~. 00I11yI0 TOUKY, Ha3bIBaeTCs KacaTeJIbHOU
~..  IUIOCKOCTBIO K cpepe, a nux o0Imast Touka
a/ : Ha3bIBAETCS TOUKOM KacaHMs IUIOCKOCTH U

5 chepsl.

Teopema. Panuyc cdepsbl, npoBeieHHBIN B
TOUKY KacaHUs Cepbl U MIIOCKOCTH,
MEPIEHIUKYIISPEH K KacaTeIbHOM INIOCKOCTH.

O0bém mapa u ero yacrei

Omnpeaenenune. Teno, noxydaemoe ot BpaiieHus kpyrosoro cekropa (COD) Bokpyr nuamerpa
(AB), He nepecekaroIIero OrpaHUYMBAIOLIYIO €r0 IyTy, Ha3bIBA€TCS MIAPOBBIM CEKTOPOM. DTO
TE€JI0 OTPAaHUYEHO OOKOBBIMHU MIOBEPXHOCTSAMU JIBYX KOHYCOB U IMOBEPXHOCTHIO IIAPOBOTO MO5CA;
MOCJIEAHSIS HA3bIBAETCS OCHOBAHMEM IIAPOBOIro cekropa. OuH U3 paguycoB KpyroBoro
CEKTOpa MOKET COBIAJaTh C OChIO BpallleHus; Hanpumep, cekrop AOC, Bpamiasick BOKpyr AO,
npoun3BoauT mapoBoit cektop OCAC; , orpaHMYeHHbIH GOKOBOM MOBEPXHOCTHIO KOHYCA U
CErMEHTHOM MOBEPXHOCTBIO.
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O0vém wapa pagusaemca npou3ee0eHUI0 €20 NOGEPXHOCHU HA MPemsb paouycd.

00BEM mapoBoro cexkropa = 2nRHe Y3 R=2/3nR?H;
00BEM I1apa = 4nR?%e Y3 R=4/zmR% Y

W

06béM wapa = /31 ( °l)* = YenD®.

IIpakTuyeckas padora Ne 50
Tema: Pemenne 3aaa4 no reme: «I{HaIuHAP U KOHYC».

Hemnn:
- 3aKpeNuTh U3YYECHHBI MaTepHall IIPU PEIICHUH 3a4a4 10 TEME:
«IunuHIp ¥ KOHYC»;
- CHOCO6CTBOBaTI> PA3BUTHUIO JJOTHUYCCKOI'O MBIIIIJICHUA U IMTPOCTPAHCTBCHHOI'O
MPEJICTaBICHUS Y 00yJaroIHXCsl.

Hopma Bpemenn: 2 yaca
OOopynoBaHme: NHCTPYKIIMOHHAS KapTa, CIIPaBOYHbBIN MaTepHall.

Xon padoTsr:
1. 3anummTe OTBETHI Ha cJIeYIOIIHEe KOHTPOJIbHbIE BONPOCHI:
3anuiuTe ONpeneIeHus LUINHAPA U KOHYCA.
Kaxo# nmunuHap Ha3zbiBaeTCs NPSIMBIM KPYTOBBIM?
3anuIuuTe ONpeneIeHHe BBICOThHI LUINHAPA.
YTto Ha3BIBAIOT PAUYCOM LIMWIMHApA?
Kakoli KoHyc Ha3bIBA€TCs MPSMBIM KPYTOBBIM?
3anuuImMTe ONpEAEIICHUE BBICOTHI KOHYCA.

ook owdE

2. Pewmmmre 3agaum:

1) BeicoTta mmmHApa 6¢M, paaguyc OCHOBaHUsA ScMm. HaliTu mommaas cedeHus,

MMPOBCACHHOT'O MapaJUICIIbHO OCHU HUJIMH/PA HA paCCTOAHUU 4cM OT Hee.
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2) BeicoTta nunuHapa 8aM, paguyc ocHoBaHus SaM. L{unuuap 3ToT nepeceueH
IIJIOCKOCTBIO NApaJIEIbHO OCH TaK, YTO B CEUYEHUH MOITYy4YHIIcs KBajapaT. Hailtu
paccTosiHue ATOTO CEUCHUSI OT OCH.

3) Beicora numuHapa 6¢M, paauyc ocHoBaHus ScM. KOHIIBI TaHHOTO OTpe3Ka Jiexar Ha
OKPYKHOCTH 000MX OCHOBaHMH, MHA ero 10cm. Haiitu ero kparyaiiniee
pPacCcTOsIHUE OT OCH.

4) Beicota koHyca 20cM, paguyc ero ocHoBaHus 25¢M. HaiiTu momniaas ceueHus,
IIPOBEICHHOTO Y€PE3 BEPLINHY, €CIIU €r0 PACCTOSHHUE OT LIEHTPa OCHOBAHUS KOHYCa
paBHO 12¢cM.

5) Pamumyc ocHoBanus KoHyca 16aM. OCEBBIM CEUCHHEM CITY)KUT MPSIMOYTOIbHBIN
TpeyrosbHUK. Halitu ero miomasus.

CnpaBouHblii MaTepuaa
MuauHgp

Hununopuueckas noeepxHocms — IOBEPXHOCTb, 00pazyeMasl IBIKEHHEM IpPSIMOH (B KaxJIOM
CBOEM IIOJIO)KEHHWH Ha3bIBaeMOil 00pa3yromieil) BIOJIb KPUBOW (Ha3bIBa€MOI HampaBJsSIoLIei)
TaK, 4TO IpsAMas MOCTOSHHO OCTa€Tcs MapajulesIbHOM CBOEMY HadaJIbHOMY IOJIOKEHHUIO.

[Ipssmass AB — oOpasyromias;
kpuBass AKNLA — nanpasistomas.
beckoneunsiii yunundp — €510, OrpaHUYCHHOE [HJIMHAPUIECKON MOBEPXHOCTHIO.

L[I/UZMH()p — ICOMCTPHUYCCKOC TCJIO, OIPaHUYCHHOC I.[PIJ'IPIHILpH‘-ICCKOfI MOBCPXHOCTBIO U ABYMSA
napaijaCJIbHBIMU IIIOCKOCTAMHU, IIECPECCKAOIITNMHA e€.

YacTh MOBEPXHOCTH MHIWHIApPA, OTPaHHUYEHHAs [WIMHIPHYECKON MOBEPXHOCTHIO, HA3bIBACTCS
0O0K0BOLL NOBEPXHOCMbIO YULUHOPA.
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Buvicomoii yununopa Ha3bIBaeTCS PaCCTOSHUE MEXK]Y TNIOCKOCTSMH €T0 OCHOBAHUM.
Hpyras 4acTh, OrpaHHYCHHAS MAPaUICIbHBIMU TIJIOCKOCTSIMH — 3TO OCHOBAHUS YUTUHOPA.
Otpe3ok AB — o6pazyromias;
¢urypsl F1 u F» — ocHOBaHwUsI.

Y unnunapa:

e OCHOBAaHM: paBHBI,

e 00pa3syrolue napaieibHbl U PaBHBI

L

-~

b

[unuaap, y KOTOPOrOo OCHOBAHUS TMEPHEHAUKYISPHBI 00pa3ylolIMM U SIBISIOTCS Kpyramu,
Ha3BIBACTCS NPAMbIM KPY20GbIM YUTUHOPOM (4ACTO, U JaJIee, — IPOCTO YUIUHOPOM).

[TpsMoii KpyroBoi LMIMHIP MOKHO MOJYYUTh BpalleHHEM NPSIMOYTOJIbHUKA BOKPYT OJHON M3
€ro CTOpOH.

Paouycom yununopa Ha3pIBaeTCsl pailyc €ro OCHOBAHUS.

Ocvio yunuHopa Hazvleaemcsi Npamas, npoxoosawjas depes yeHmpsl e20 ocHoganull. Ocb
YUIUHOpa napaiebHa 00pazyiouUM.

Ocesbim ceyenuem yuruHOpa HA3bIBAETCSl CEUCHHE LIMIMHIPA IUIOCKOCTBIO, MPOXOSILEH depes
ero ocb. OceBbIM Cce4YeHHWEM IWIHMHApa (MPAMOro KpyroBOro LWJIMHJIpPA) SBISIETCS
HPSIMOYTOJIbHUK.

AO; — panuyc nUIMHAPA;

AB, CD — o6pa3yromue MmHIpa;
010, — ock muIMHApA;

AB, CD, O;0;— BBICOTBI IWJIMH]IPA;

ABCD - oceBoe cedeHne UIHHIPA.

Konyc
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Konuueckoii nogepxnocmuio Ha3bIBAa€TCSl TOBEPXHOCTb, OOpasyemas IBIKCHHEM MPSIMO,
pOXOoALIel BCE BpeMs uepe3 HEeOABM)KHYIO TOUKY B/I0JIb JAHHOW JIMHUY.

OTa TUHUS HA3bIBACTCS HAnpaesisiowell, TBUratoIascs npsaMas, B KaXKJ0M CBOEM I0JIOKEHUH, —
obpa3zytoweli, a HETIOABIKHAS TOUKA — 8EPUIUHOU.

Konycom Ha3pIBaeTcs Teno, OrPpaHMYEHHOE OJHOW IOJOCThIO KOHMYECKOW IIOBEPXHOCTH C
3aMKHYTOM HampaBISIOLIEH U MJIOCKOCTBIO, MepeceKarolieil Bce 00pa3yroue TON MOJIOCTH U
HE MPOXOSIIECH Yepe3 BEPIIUHY.

YacTe 3TOM MIOCKOCTH, JeKallasi BHYyTPU KOHUYECKOW MOBEPXHOCTU, HA3BIBAETCS OCHOBAHUEM
KOHyCd.

Bvicoma KOoryca — 39TO NCPHCHIUKYIIID, OHyu.[CHHBIﬁ M3 BCpIIMHBI KOHYCa Ha IINIOCKOCTb
OCHOBAHUA.

YacTp KOHUYECKOM MOBEPXHOCTHU, PACTIOJIOKCHHAA MCKIAY BepHJHHOﬁ " IMJIOCKOCTbIO OCHOBAHMA,
HAa3BIBACTCI HOKOBOLL NnOBEPXHOCNIbIO KOHYCA.

Kpusass ABCDA — Hanpasastommas;
npsiMast SA — obpasyromas;

TOYKa S — BEpPUINHA;

otpe3ok SO — BBICOTA;

¢urypa F — ocHOBaHue KOHYyca.
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Konyc Ha3bIBaeTcs npsamvim Kpy2o8biM, €CIM €ro HAIpaBISIONIas — OKPYXHOCThb, a BEpPILHUHA
OpPTOTOHAJILHO MPOEKTUPYETCS B €r0 LHEHTP.

B sneMeHTapHON reoMeTpuu IpsiMOM KPYroBOM KOHYC 4aCTO Ha3bIBAOT IIPOCTO KOHYCOM.

[Tpsimoii KpyroBoii KOHYC MOXHO MOJIYYUTh BPAIIEHUEM MPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT
OJIHOTO W3 ero kareroB. IIpu »TOM BpalieHuu IpPyroil KaTeT OMUIIET OCHOBAaHUE KOHYca, a
TUIIOTEHY3a — O0KOBYIO TOBEPXHOCTb.

Ocvio npsAMoco Kpy2o6020 KOHyca Ha3bIBaCTCs MpsAMasd, COACpKallasd €ro BbICOTY.

CedyeHue KOHYyca IUIOCKOCTBIO, TPOXOJAIICH 4Yepe3 €ro BEpUIMHY, NpPEACTaBIseT CcoO0oi
paBHOOCAPEHHBI TPEYTONBHUK, Y KOTOPOTO OOKOBBIE CTOPOHBI SIBISIOTCS OOPa3yrOIIUMU
KOHyca. B yacTHOCTH, paBHOOECIPEHHBIM TPEYTOJIBHUKOM SIBJSIETCSL OCegoe ceueHue KOHycd. ITO
ceueHue, KOTOpoe MPOXOAHT Yepe3 OCh KOHYCa.

A

Yacte KOHYCa, OI'paHHUYCHHAasA €ro OCHOBAHHEM U cexymeﬁ INJIOCKOCTBIO, HapaHHCHLHOﬁ
OCHOBAHHIO, HA3bIBACTCs ycel{éHHblM KOH)COM.

Otpes3ok AB — oOpa3yroriast yCeu€HHOTO KOHYCa;

otpe3ok O;0; — BeICOTa YCEUEHHOTO KOHYCA;

orpe3ku AO; u BO,— paanycsl OCHOBaHUI.

IIpakTnyeckas padora NeS1
Tema: Pemrenue 3a1a4 Ha HAXOKACHUE MOBEPXHOCTH NPU3MbI U IUPAMHU/BI.
Henn:
- 3aKpenuTh M3YYEHHBIN MaTepua MpH PelIeHUH 3a1ay 110 TeMe:
«BbokoBast MOBEPXHOCTH MPU3MBI M TUPAMHUIBD;

- CcIocoOCTBOBATH PA3BUTHUIO JIOTMYECKOTO MBIIIJICHUS U MIPOCTPAHCTBEHHOTO MPEICTaBICHUS
y 00 yJaromnuxcs.
Hopma Bpemenn: 2 gaca

Oo0opynoBanue: UHCTPYKIIMOHHAS KapTa, CIPABOYHbBIA MaTepHall

Xox padoTbI:
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w

3anummuTe OTBETHI HA c1eayriniue KOHTPOJbHbIC BOIIPOCHI:

Kakas npu3ma Ha3bIBaeTCs MPSMOiL, YTO TaKOE BBICOTA IPU3MBI?

Kak Bprumcinsiercss 60koBasi MOBEPXHOCTb MPU3MBbI?

Kak Beramcisiercsi 60koBasi MOBEPXHOCTh MIPSIMON TIPU3MBI?

Kaxkas nupamua Ha3pIBaeTCs MPAaBUIBHOM, YTO TAKOE BBICOTA MUPAMUbI?
Kak Bbruucisiercst 60koBasi HOBEPXHOCTh MPABUIIBHOM MUPAMUIbI?

arONE

4. PemuTe 321a4H:

1. BslicoTta npsiMoii IpU3MBbl, OCHOBaHUE KOTOPOM €CTh IIPaBUIIbHBIN TPEYTOJbHUK, paBHA
12¢cMm, cTopoHa ocHOBaHMS 3¢M. BBIUMCIANTE NOJIHYIO TOBEPXHOCTD MIPU3MBI.

2. TlomHast MOBEpXHOCTH MPSIMOYTOJIBHOTO MapajuIeenuIie/ia paBHa 1714m° a HEpaBHBIC
CTOPOHBI OCHOBaHHUS paBHBI 25M U 14M. BeraucianTs O0KOBYIO MOBEPXHOCTh M OOKOBOE
peopo.

3. B npaBunbHOI 4eThIpEXYToNbHON MHpaMuie OOKOBasi MIOBEPXHOCTh paBHA 14,76M%, a
IIOJIHASI IOBEPXHOCTh 18Mm°. Onpenenutb CTOPOHY OCHOBAHUS U BBICOTY UPAMU/IBL.

4. OmnpenenuTs OOKOBYIO TOBEPXHOCTh MPABUIBLHOU TPEYTOJIbHONU MUPAMHU/IBI, €CIIU €€
BBICOTA paBHA 4cM, a anioema 8cm.

CnpaBo4HbIii MaTepua
II p u 3 m 0 it Ha3BIBACTCSI MHOTOTPAHHUK, Y KOTOPOTO JIBE IPAHU - PABHBIE MHOTOYTOJIbHUKH C
COOTBETCTBEHHO NapaJUIEIbHBIMA CTOPOHAMM, a BCE OCTAJIbHBIE TPAHU — NAPAJUIETIOTPAMMBI.
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Muoroyronasauku ABCDE u A; B; C; Dy E; nexaniue B mapajijiebHbIX MJI0CKOCTSX,
Ha3bIBAIOTCS OCHOB8aHUAMU npusmul, niepneHaAuKy1sap KR, onymeHHbli n3 kakoi-HUOY b
TOYKH OHOT'O OCHOBAHMS Ha IUIOCKOCTb JAPYTOr'0 Ha3bIBAETCS 6b1COMOL TIPU3MBI.
[Tapamnenorpammer ABLK, BCML, CDNM, DEPN, EAKP na3biBaloTCs 60K08bIMU cpaHAMU
npuszmul, a ux cropousl AK, BL, CM, DN, EP, coeaunsomme COOTBETCTBYIONINE BEPIINHBI
OCHOBAaHMI, Ha3bIBAIOTCS O0OKO8bIMU pébpamu. Y TPU3MBbI Bce O0KOBBIE pEOpa paBHBI, Kak
OTPE3KHU MapajulesbHbIX NPSIMbBIX, 3aKITI0YEHHBIE MKy MapaiebHbIMU MJIOCKOCTSAMH.
OTpe3ok npsAMoil, CoOeIMHSABIINI KaKoe-HUOY1b 1B€ BEPIIUHBI, HE IpHIeKaIlle K OJHON
I'PaHM, Ha3bIBAETCA OuazoHaablo npusmsl. TakoB, HapuMep, oTpezok PB.

[InockocTh, mpoBeAEHHAS Yepe3 Kakue-HUOy1b 1Ba OOKOBBIX pedpa, He Mpuiexamnue K
0JIHON OOKOBOI rpaHu npu3Msbl (Hampumep, yepes péopa AK u CM) HazpiBaeTcs
JTUarOHATBLHOM MJIOCKOCTHIO (Ha PUCYHKE HE TTOKa3aHHOM).

ITpu3ma Ha3pIBaeTCs NPSAMON UM HAKJIIOHHOM, CMOTps 1O TOMY, OynyT Ju €€ OOKOBBIE
pE€Opa mepreHIuKyYIIPHBI HJIM HAKJIOHHBI K OCHOBAaHUSIM. Y TPSIMOU MPU3MBI OOKOBBIE TPAaHU
- IPSAMOYTOJBHUKH. 32 BBICOTY TaKOI MPU3MBI MOKHO NMPUHATH OOKOBOE pedpo.

[Ipsimast mpu3Ma Ha3bIBaeTCs MPABIIIHHOM, €ClIA €€ OCHOBAHUS - IPABUJIbHBIC
MHOTOYTOJBHUKH. Y Takoil MpHU3Mbl Bc€ OOKOBBIE I'PaHH - paBHbIE IPSIMOYTOJIbHUKH.
[Tpu3MbI OBIBAIOT TPEYTOJIbHBIC, YETHIPEXYTOIBHBIC U T. ., CMOTPS 110 TOMY, UTO SIBISIETCS
OCHOBAHHUEM: TPEYTOJIbHUK, YETHIPEXYTOIBHUK H T. II.
boxosas nogepxrnocms npusmsl paBHA MPOU3BEICHUIO TIEPUMETPA MEPIEHIUKYISIPHOTO CEYEHUS
Ha 60KOBOE pedpo.

SﬂoK: Pnepn.ceu. ‘N

N- 6oxosoe pebpo

H- gvicoma

P- nepumemp

S- nnowaoe

boxosas nosepxnocmo npsamoti Ipu3Mbl paBHA IPOU3BEICHUIO IIEPUMETPa OCHOBaHMS Ha
BBICOTY.

SéoK: Pocn' H
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Tlonnas nosepxuocmos npuzmuvl pasHA Speuu= 2Secn™t Seox
Tlonnas nosepxnocme npamot npuzmvl pasHa Spppy= 2Secn™t Pocn* H

ITupamuooit Ha3pIBaeTC MHOTOTPAaHHUK, y KOTOPOrO OJHA TIpaHb, Ha3bIBacMas
ocnoganuem (ABCD), ecthb Kakoii-HHOyIb MHOTOYIOJBHHK, a BCE OCTalbHBIC TpaHH,
HassiBaeMble 6okosvimu (ABM, BMC, DMC, AMD) - TpeyroibHHKH, HMEIOIIHE OOIIyIO
BEPILUHY.

M

OOmast BepmmHa M OOKOBBIX TPEYrOJbHUKOB HA3bIBACTCS 6EpUUHOLU TIUPAMUIBI, a
neprieHauKyisip MO, onymieHHBIH W3 BEpPIIMHBI Ha IUIOCKOCTh OCHOBAHHS Ha3bIBaeTCs €€
8b1COMOIL.

OOBbIKHOBEHHO, 0003HaYasi nupaMuay OykBamH, MUINYT CHaydajga Ty, KOTOpoi oO03HaYeHa
BepmnHa (MABCD). ITnockocTs, npoBenéHHAs Yepe3 BEPIIMHY MUPaMUJbI U Yepe3 KaKyro-
HUOY/Ib TMAroHallb OCHOBAHMsI, HAIPUMeEp, Yepe3 AuaroHans BD, Ha3piBaeTCs AuaroHabHON
mwiockocTeio (BMD).

[TupamMuabl OBIBAIOT TPEYroJbHBIE, YETBIPEXYTONbHBIE W T. 1., CMOTPS IO TOMY, YTO
SIBJIIETCS. OCHOBAHUEM — TPEYTOJIbHUK, YETHIPEXYTOJIBHUK U T. 1.

TpeyronbpHas Ha3bIBaeTCA WHAYE mempa’Opom, BCE YETHIpE TPAHW Yy TAKOW MHpPAMHIBI —
TPEYTOJIbHUKHU.

[Mupamuna Ha3bIBACTCS NPABUILHOU, €CIIH, BO-TIEPBBIX, €€ OCHOBaHHE €CTh MpPaBUJIbHBIN
MHOTOYTOJIBHUK M, BO-BTOPBIX, BBICOTA IMPOXOAUT uYepe3 LEHTP ATOr0 MHOTOYroJbHUKA. B
MpaBWJIbHOM MHpaMuie Bce O0KoBbIE pEOpa paBHBI MEXAY cO00M (KaK HAKIOHHBIE C PAaBHBIMU
npoekiusamu). IloaTomy Bce OOKOBBIE T'paHHM TPAaBWIBHOH NHpPAMUIBI  SBISIOTCA
paBHOOEAPEHHBIMU TpeyroibHUKaMu. Bwicora ML kaxmoro w3 53THX TPEyroJbHUKOB
Ha3bIBaeTCs anogemou. Bee anodemsl B IpaBUIbHONW UPAMHJIE PABHBIL.

YceuéHHass nupamMuaa
Yacte mupaMubl, 3akiaou€HHas Mexay ocHoBaHueM (ABCD) u cekymieil MIIOCKOCTBIO
(A1B1C;D1), mapannensHOli OCHOBAHUIO, HA3bIBACTCS yceuéHHou nupamudoll. TlapaniensHbie
I'paHM HA3bIBAIOTCSA OCHOBAHUAMU, A OTPe30K nepneHaukyssipa OO1, OnyIeHHOTo U3 KaKoi-
HuOyns Ttoukm O; ocHoBanums A;Bi1CiD; Ha npyroe ocHoBaHuWe, - 6blcomoll yCEUEHHOU
nupaMuibl. Yceu€HHas NHUpamMKia Ha3bIBACTCS MPABUNbHOU, €CIA OHAa COCTaBJsIeT 4acThb
MPaBUIHLHOMN MUPaMUJIBI.
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boxosas nosepxnocmov npasunvhotli nupamuodsl paBHa MPOU3BEICHUIO IEPUMETPA OCHOBAHUS Ha
MOJIOBUHY ano(eMmsl.

1
SﬂoK: POCH-E m, m-anoqbeMa

Tonnas nosepxnocmo nupamuovl pasua Suenn= Socut Seox= S,,c,,+§ m

IIpakTnyeckas padora Ne52
Tema: Pemenne 3a1a4 Ha HAXOKIeHUE 00beMa MPU3MbI M IMPAMU/IbI.

Menn:
- 3aKpenuTh U3YYEHHBIH MaTepua MpU PeLIeHUH 3a1ay 110 TeMe:
«O0beM NPU3MBI U THPAMUJIBIY;
- CI0CcOOCTBOBATH PA3BUTHIO JIOTMYECKOTO MBIIIJICHUS U IIPOCTPAHCTBEHHOT'O MPE/ICTaBICHUS
y 00y4Jaronuxcs.

Hopma Bpemenn: 2 yaca

O0opynoBaHue: MHCTPYKIIMOHHAS KapTa, CIPABOYHBIA MaTepHal

Xox padoTsr:
3adanue: 3anummte GOpMyIIbI A BBIUUCICHHUS] 00beMa IPU3MBbI U TUPAMUJIbI U PELIUTE
3aauu.

1. B npsiMoil TpeyrosibHOM mpU3Me CTOPOHBI OCHOBAHUHM paBHBI
4 cm, 5 cMmu 7 cM, a G0KOBOE pedpo paBHO OOJIBIIEH BHICOTE
ocHoBaHuA. Halimute 00bEM MpU3MBI.

3
OtBeT: 48 M ™.
o o 2
2.I1nomaap OCHOBaHUS MPSMOM TPEYTOJIHHON MPU3MBI paBHAa 4 CM
" 2 2 2
a Tromaau 60KOBbIX TpaHeit 9cm ~, 10cm ™ u 17 cm .
Haiinute 00BEM.

Orger: 12 cm .

3. OcHOBaHHMEM HAKJIOHHOH MPU3MBI SBISIETCS] pABHOCTOPOHHUH
TPEYTOJIbHUK CO CTOPOHOM @; OfHA U3 OOKOBBIX TPaHEH
MEePIEHANKYIISIPHA OCHOBAHHUIO U SIBIISIETCS POMOOM, Y KOTOPOTO
MEHBIIIast TUaroHaib paBHa c. Haliaure 00bEM pU3MBL.

1
g acy 124% - 3¢*

OrtBer:
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4.B npaBuibHO# ueThIpéxyronbHoil nupamuge SABCD ¢ ocnoBanuem ABCD GokoBoe pedpo

Vo

SA paBHO 5, cTOpoHa ocHoBaHHMs paBHa 4V 2. Haiimure 00B8M nupamMuipL.
O06bEéM npaBmibHOM YeThIpéXxyroabHoi upamusl SABCD pasen 16. Touka E — cepenuna
pebpa SB. Haitnure 06péM mupamuasr EABC.
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5.0cHOBaHMEM MUPAMUJIBI CITYKUT TPSIMOYTOJILHUK, OJTHa OOKOBAsI IPpaHb MEPIICHIUKYIIIPHA
TUIOCKOCTH OCHOBaHUSI, a TPH JIpyrue OOKOBBIC IPAHU HAKJIIOHEHBI K IJIOCKOCTH OCHOBAHMUS IO/
yriaom 60¢. Beicota nupamusl paBaa 9. Haliqute 00bE€M mupamMuibl.

IpakTuyeckas padora Ne 53
Tema: Penienue 3a1a4 Ha HAXO0KI€HHE MOBEPXHOCTH IIUJIUHAPA U KOHYCA.

Menn:
- BCIIOMHHUTB TE€OPEMBI O BHIYHCICHUH OOKOBOM MOBEPXHOCTH
KOHYCa U HWJIMHApPA,
- 3aKpENUTh U3YYCHHBIN MaTepual MpH PEIICHUH 3aa4 Mo TeMe:
«BboKOBas MOBEPXHOCTH KOHYCA U IIWIIHHIPAY;
- CIOCOOCTBOBATh PA3BUTHIO JIOTUYECKOTO MBIIIIEHUS M POCTPAHCTBEHHOTO MIPEICTABICHUS
y 00y4Jaronuxcsi.

Hopma Bpemenn: 2 gaca
Oo0opynoBanue: MHCTPYKIIMOHHAS KapTa, CIPABOYHBIA MaTepHral.

Xoa pa6oTsl:
3anuIuTe OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
UYto Ha3BIBaIOT OOKOBOM MOBEPXHOCTHIO IIMJIMH/IpPA U KOHYyca?
Yto Ha3pIBaOT BBICOTOM LIWJIMHIPA U KOHYca?
3anumute GOpMYyIIbl AJi BEIYUCICHHUS OOKOBOM U MOJHOM MOBEPXHOCTH LUWJIMHJIPA.
3anumumre GOpMYIIbI I BEIYUCICHHUS] OOKOBOM U MOJIHOM MOBEPXHOCTH KOHYCA.
Kakoli KoHyC Ha3bIBAIOT YCEYEHHBIM?
Kak Bbruncnsercst 00koBasi HOBEPXHOCTh yCEUEHHOTO KOHYca?

NoabkowhE
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2. Pemure 3amaun:

1. Beicora nmunmaapa Ha 10cM Gonbine paguyca OCHOBaHUS, a MIOJTHASI TOBEPXHOCTh paBHA

144n CMZ.OHpe,I[eJ'ITB paanyc OCHOBAHUS U BBICOTY.

Bricora paBHOCTOpOHHETO MIIMHIpa paBHa h. HaliTi G0KOBYIO TOBEPXHOCTb.

3. Paamyc ocHoBanus nuauHApa paBeH R, 60koBasi MOBEPXHOCTh paBHA CyMME IUIOIIa e
ocHoBaHui. Halitu BeICOTY.

4. Tlnomans oceBoro ceueHus HuinHapa paBHa Q. HaliTu 60KOBYI0 MOBEPXHOCTH.

BricoTa koHyca paBHa 6M, paanyc ocHoBaHus 8M. HaiiTu 60KOBYIO TOBEPXHOCTb.

6. Konycoo0Opa3Has majgaTka BEICOTOU B 3,5M ¢ TMaMETPOM OCHOBaHHMsI B 4M MOKPHITa
napycuHoi. CKOJIbKO KBaJpaTHBIX METPOB apyCUHBI IIOLLIO Ha MMaJaTKy?

N

o1

CnpaBouHblii MaTepuas
Huauuap

Hununopuueckas noeepxnocmuv — NOBEPXHOCTb, O0pazyeMas ABMKEHHUEM MpPSIMOH (B KaXJIOM
CBOEM IIOJIO)KEHUH Ha3bIBaeMOM 00pasyromiei) BIOJIb KpHBOW (Ha3blBaeMOW HampaBIIsIoNIeil)
TaK, 4TO MpsAMasi MOCTOSHHO OCTAETCS MapauIeIbHOW CBOEMY HAYAJIbBHOMY IOJIOKEHUIO.

[Ipsimas AB — oOpasyromas;
kpuBasi AKNLA — manpasistroniasi.
beckoneunuiii yununop — Te10, OrpaHN4eHHOE HMINHAPUYIECKOH IOBEPXHOCTBIO.

Lununop — reoMeTpuyecKkoe TeJI0, OrPaHUYEHHOE LMJIMHAPUYECKON MOBEPXHOCTHIO U JIBYMS
NapauIeIbHBIMU MIJIOCKOCTSIMU, IIEPECEKAIOLIUMHU €€.

YacTh MOBEPXHOCTH IHIMHAPA, OTPAaHWYCHHAS IHIMHAPUYECKON MOBEPXHOCTHIO, HA3BIBACTCS
OOK0801 NOBEPXHOCMbIO YUTUHOPA.

Bvicomou yununopa Ha3pIBaeTCs pacCTOSHUE MEKTY IIIOCKOCTSIMU €r0 OCHOBAHHIA.
Jpyras 4acTh, orpaHUYEHHAs TApaUIETbHBIMU TIIOCKOCTSIMH — 3TO OCHOBAHUSL YUTUHOPA.

OTtpe3ok AB — oOpa3yroras;
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¢urypst F1 u F» — ocHoBaHusl.

VY nuununapa:

e OCHOBAaHH: paBHBI,

e oOpasyrolye napauieabHbl U paBHbBI

’

-~

~

[{unuaap, y KOTOPOrO OCHOBAHUS IMEPHEHAUKYIISPHBI OOpa3yOIIMM W SIBJISFOTCS Kpyramw,
HA3bIBACTCS NPAMbIM KPY208biM yuauropom (4acto, U Jaiee, — MPOCTO YULUHOPOM).

IIpssMO#1 KpyroBOM LMIMHAP MOXKHO IOJYYUTh BPALICHUEM IPSMOYTOJIBHUKA BOKPYI OJHOM M3
€ro CTOPOH.

Paouycom yununopa naszpiBaercs paanyc ero OCHOBaHUS.

Ocvio yunuHopa Hazvleaemcs npamas, npoxoosawjas uepes yeHmpsl e2o ocHoganull. Ocb
YUTUHOPA NAPANIeNbHA 00PA3YIOWUM.

Ocesvim ceuernuem L;wzuHOpa HAa3bIBACTCA CCUCHUC HNUIIMHAPA IIJIOCKOCTBIO, npoxozulmeﬁ qepe3

ero ock. OceBbIM ceyeHMEM IWIMHJIpa (MPSAMOTrO KpYroBOrO LMJIMHApA) SBISETCS
IIPSAMOYTOJIBHUK.

AO; — panuyc nuIMHpa;

AB, CD — o6pa3yromue MIIMHIpa;
010, — ock mMHApPA;

AB, CD, O;0;— BBICOTBI IUIHH/IPA;
ABCD - oceBoe ceueHHe ITUITHHIPA.

boxkosas nosepxnocms yurunopa paBHa MPOU3BEICHUIO JUIMHBI OKPY>KHOCTH OCHOBAHUS Ha
BBICOTY.

Sio=C-H=2 7R-H

C-onuna oxkpyscnocmu

R- paouyc

H- evicoma

Ilonnas nosepxuocmov yuauHOpa PaBHA Speun=2 Spent Sgorx=2 7R%*+ 2 7R H=

=2 zR(R+ H)
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Konuuyeckoii nogepxnocmsro Ha3bIBa€TCsl MOBEPXHOCTh, OOpazyemasi IBUKEHHEM MPSIMOH,
MPOXO/ISIIEH BCE BpeMsl uepe3 HETOABUKHYIO TOUKY BJIOJIb TAHHOU JIMHUH.

OTa TUHUS HA3BIBACTCS Hanpaegisioujell, TBUTAIOMIASICS IpsAMast, B KaXKI0OM CBOEM IOJIOKESHHUH, —
obpasyoweli, a HEOABM)XHAS TOUKA — BEPULUHOLL.

Konycom wHaszpiBaeTcs Te€NO, OTPaHMYEHHOE OJHON TMOJOCTHIO KOHMYECKOH MOBEPXHOCTH C
3aMKHYTOH HANpaBIISIONMICH M TUIOCKOCTHIO, TIEPECEKaloIIel Bce 00pa3yromue 3TOM MOJIOCTH U
HE POXOJSILIEH Yepe3 BEPIINHY.

YacTb 5TOM IUIOCKOCTH, JIEXKAIAsh BHYTPH KOHMYECKOW MOBEPXHOCTH, HA3BIBACTCSA OCHOBAHUEM
KOHYCA.

Bvicoma xomyca — 3TO TepneHIUKYISIp, OMYIICHHBIH W3 BEPIIMHBI KOHYCa Ha IUIOCKOCTH
OCHOBaHMUSI.

YacTh KOHNYECKON ITOBEPXHOCTH, PACTIONOKEHHASI MEXKTY BEPIIMHON U INIOCKOCTHIO OCHOBAHH,
Ha3bIBAETCS HOKOBOI NOBEPXHOCMbIO KOHYCA.

Kpusas ABCDA — nampasisitonias;
npsmMasi SA — obpa3zyrormas;

TOYKa S — BEPIUHA;

oTpe3ok SO — BBICOTA;

¢urypa F — ocHoBaHMe KOHYcCa.
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KOHYC HAa3bIBACTCA HNPAMbIM KPY2c08biM, €CIINW €0 HAIIpaBJIAIOIIAd — OKPYKHOCTb, a BCpPIIMHA
OpPTOrOHAJIBHO MPOCKTHUPYETCA B €TI0 LICHTP.

B sneMeHTapHON reoMeTpuu IpsiMOM KPYroBOM KOHYC 4acTO Ha3bIBAOT IIPOCTO KOHYCOM.

HpHMOﬁ prrOBOfI KOHYC MOKHO ITIOJIYUUTH BPAIICHHUEM IIPAMOYTOJIBHOI'O TPEYTOJIbBHUKA BOKPYT
OJHOIr'o M3 €ro KaTcToOB. HpI/I 9TOM BpallCHUH I[perﬁ KaTeT OIMIIET OCHOBAHHMEC KOHYCa, a
THUIIOTCHY34a — 6OKOBYIO IOBCPXHOCTD.

Ocvio npsAMo2co Kpyeco6020 KOHyca Ha3bIBaCTCs MpsAMas, COACpKallasd €ro BeICOTY.

CeueHne KoHyca IUIOCKOCTBIO, MPOXOASIIEH Yepe3 ero BepIIMHY, MpeacTaBiseT co0oit
pPaBHOOCIPEHHBIN TPEYrOJIbHUK, Y KOTOPOTO OOKOBBIC CTOPOHBI SIBISIOTCS OOPa3yrOIUMU
KoHyca. B yacTHOCTH, paBHOOGIPEHHBIM TPEYTOJIBHUKOM SIBIISETCS 0Ccesoe ceuenue KoHycda. ITo
CE4YeHHE, KOTOPOE NMPOXOIUT Yepe3 OCh KOHYCA.

A

Yacts KOHYCa, OIpaHHUYCHHAasA C€ro OCHOBAHHCM U ceKymeﬁ INJIOCKOCTBIO, HapannenLHoﬁ
OCHOBAHHIO, HA3bIBACTCs ycelléHHblM KOHYCOM.

Otpes3ok AB — obOpa3yroriasi yCe4€HHOTO KOHYCa;
otpe3ok O;0; — BeICOTa YCEUEHHOTO KOHYCA;

otpe3ku AO; u BO,— paanycbl OCHOBaHMIA.
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boxosas nosepxnocms konyca paBHa IPOU3BEIECHUIO IJTHMHBI OKPY)KHOCTH OCHOBaHMS Ha
MOJIOBUHY 00pa3yIOIIei.

C-onuna okpyscnocmu

R,r- paouycot

L- o6pazyrowasn

1 1
Sﬁok:C'E L= E 27RL=7RL

Ilonnas nosepxnocmsv KOHYCa pagHa S,,,,,,H:SOC,,+85,,KZER2+ERL: aR(R+L)

bokosas nosepxnocmo yceuenno2o Konyca pasna Sgox = (R + 1)L,

Tlonnas nosepxnocmo yceweHHo20 KOHyca pasHa S, = a(R*+r’+RL + rL);

IIpakTuyeckas padora Ne 54

Tema: O0bem nnJaMHApPA U KOHyca. PemieHue 3a1a4y Ha HaxXoXKIeHUe 00beMa HUJIHHAPA U
KOHYCA.

Menn:
- BCIIOMHHUTB T€OPEMBI O BBIUHCICHUN 00beMa
KOHYCa ¥ IWINH]IPA;
- 3aKpENUTh U3YYCHHBIN MaTepuall P PEIICHUH 3aa4 [0 TeMe:
«O0BeM KOHYCa U UIUHAPAY;
- CIOCOOCTBOBATh Pa3BUTHIO JJOTHYECKOTO MBIIIICHUS M POCTPAHCTBEHHOTO MPE/ICTABICHUS
y 00y4Jaroniuxcsi.

Hopma Bpemenn: 2 yaca
O0OopynoBaHme: MHCTPYKLIMOHHAs KapTa, CIPAaBOYHBIN MaTepHuall.

Xon padoTsr:
3aoanue: 3anummte GOpMyIIbI A BBIUUCICHHS 00beMa HUWIMH]Ipa U KOHYCa U PELIUTE 3a/1a4yH.

V = wrih

" - paguyc oCHOBAHWA
h - BoicoTa

Uwnuugp

arih

L

KoHyc
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Bapuanm 1

. Pagnyc ocHOBaHusA UMJIMHApPA OTHOCUTCS K €ro BbicoTe Kak 1:2. Haiinure

00BEM LIMIIMHJpA, €CIM JMAroHalb €ro oceBoro cedeHms: papHa 10+/2 .

CropoHa OCHOBaHHUS MPABUIIBHOM YETHIPEXYroJbHOM mupamuasl pasHa 4+/3 .
Haiinute 00BbEM mupamunbl, ecau e€ OOKOBasi rpaHb COCTaBISET C

IUIOCKOCTBIO OCHOBaHUsi yroi 60°.

. IImomane oceBoro ceyenus koHyca paBHa 30, a IUIOIAAb €r0 OCHOBaHHSA
paBHa 25 7C . Haiinute 00bEM KOHYCA.

. B xy0 Bmucan map. Haiinute o0béM 1miapa, ecian o6béM Kyba paBeH 24.
Bapuanr 2

. Pagnyc ocHoBaHMsS UWIMHIpa OTHOCUTCS K ero BbicoTe kak 1:2. Haiimute

00BEM LIMIIMHJpA, €CIM JWArOHalb €ro OCEBOro cedeHMsi paBHa 14+/2 .

CropoHa OCHOBaHHUS MPABUIILHOM YETHIPEXYroJbHOM MHUpaMuIbl paBHa 6+/3 .
Haiigure o0béM nupamuiabl, ecnu e€ OOKOBasi IpaHb COCTaBISET C

TUIOCKOCTBIO OCHOBaHUsi yroi 60°.

. IInomane oceBoro ceueHus KOHyca paBHa 24, a TUIOMAh €r0 OCHOBAaHMS
paBHa 36 7C . Haiimute 00bEM KOHYyca.

. B ky0 Bnucan map. Haiinure o0béM mapa, ecinu o0béM kyba pasen 30.
Bapuanr 3

. Pa,Z[I/IyC OCHOBAHUA HHUJIIMHAPA OTHOCUTCA K €ro BBICOTC KakK 1:2. Haiigute

00BEM mujinHAapa, CCJIM AuaroHajlb €ro OCEBOIo CCUHCHHA paBHaA 8\/2 .

CTopoHa OCHOBaHHUS TNPABUIILHOM YETHIPEXYrobHOM nupamuasl pasaa 10+/3 .
Haiigure o0béM mupamuabl, ecnu e€ OOKoBas IpaHb COCTaBISET C

IUIOCKOCTBIO OCHOBaHUsi yroi 60°.

. [Imomaas oceBOro cedeHwsi KOHyca paBHa 42, a IUIOIIAJb €r0 OCHOBAHUS
paBHa 49 7C . Haiimute 00bEM KOHYyca.

. B ky0 Bnucan map. Haiinure o0béM mapa, ecnu o0béM kyba paBeH 36.
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Bapuanr 4

1. Paguyc ocHOBaHUS LWIMHApPAa OTHOCUTCS K ero BbicoTe Kak 1:2. Haiinure

00bEM LWJIMHIPA, €CIM JHArOHalb €ro OCEBOr0 ceyeHus paBHa 12+/2 .

2. CTOpOoHa OCHOBaHHMS IIPABUIBHOM YETBIPEXYTOJIBHOM IMpaMuabl paBHa 8+/3 .
Haiinure 00béM mupamuabl, eciiu €€ OOKOBas TpaHb COCTaBIISIET C

IUIOCKOCTBIO OCHOBaHUs yron 60°.

3. Ilnomanp oceBoro cedyeHwss KOHyca paBHa 36, a IUIONI[h €r0 OCHOBaHUS
paBHa 16 7C . Haiimute 00bEM KOHYyca.

4. B xy0 Brucan map. Haiinure o0bEM mmapa, ecnu oObéM Kyba paBeH 42.

OTBETbI
Ne
1 3a0anue 2 3a0anue 3 3a0anue 4 3aoanue
eapuanma

1 250 7T 96 50 7T 47T
2 686 7T 324 48 7T 57T
3 128 7T 1500 98 7T 67T
4 432 7T 768 48 7T 77T

IIpakTnyeckas padora NeSS
Tema: Pemenue 3a1a4 Ha MoJACYeT YHC/IA Pa3MELLEHUH, IEPECTAHOBOK U COYETAHH M.

Memnn:

- BBIpa6aTLIBaTB HaABBIKHN pemeHI/m 3a1a4 Ha [MoACYeT Yucjia paBMeLHeHHfI, HepeCTaHOBOK nu
COUYETaHUMU:

- CIOCOOCTBOBAThH PA3BUTHIO JIOTHYECKOTO MBIIIJICHUS CTY/ICHTOB.
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Hopma Bpemenu: 2 yaca
OobopynoBanue: UHCTPYKIIMOHHAS KapTa
Xoxa padoTsbl
1.U3yuyuTe KpaTKue TeopeTHYECKHE CBeJAeHUA U 00pa3lbl pellieHUusl IPUMEPOB

Kombunamopnuvimu 3a0auamu Ha3pIBalOTCS 33/1a4U, B KOTOPBIX HEOOXOIUMO
MOJICUUTATh, CKOIBKUMH CIIOCOOaMHU MOXKHO CJIeNIaTh TOT WJIM MHON BBIOOD, BHIOJIHUTH KaKOe-
100 yCIIOBHE.

ITycTs MMEeTCss MHOXKECTBO, coAepskalee N 3ieMeHToB. Kaxioe ero ynopsaoueHHoe
MIOJIMHOKECTBO, COCTOsIIIee U3 K 37IeMEHTOB, Ha3bIBACTCS pasmeujeHuem u3z N siemenmos no K
971eMEHMOB:

A= e ni=1x2#3%._
(n—=k)!

Ipumep. I'pynna yyamuxcs uzydaer 7 yueOHbIX AUCUUILIINH. CKOJIBKMMHU CIIOCOOaMU
MO>KHO COCTaBUTbh PACIMCAaHUE 3aHATUI Ha MIOHENIETIbHUK, €CIIU B 3TOT JIEHb HEJEIH JT0KHO
OBIT 4 pa3IMyYHBIX ypoKa?

Pewenue. Yucno cnocob60B paBHO YHCITy pa3MEIIeHH U3 7 3IEMEHTOB 110 4, T.e. paBHO

s a_ T T MFEEERT
A7.H0quaeM A7—m—§——3! =4*5*6*7 =840.

PaBMGIIIeHI/ISI n3 N DJIEMEHTOB I10 N BJIEMEHTOB HA3KIBAOTCA nepecmaHoeKkamu u3 n
DJIEMEHMOB.
n! n!

PnZAFm—aﬂ“-

Ipumep. CKOJBKO HIECTU3HAYHBIX YHCEN, KPATHBIX MATH, MOKHO COCTaBUTh U3 IUdp 1,
2,3,4,5, 6 mpu ycnoBuH, 4TO B YKcie NU(PHI HE TOBTOPSIOTCS?

Pewenue. ludpa 5 00s13aHa cTosATh Ha nocineHeM Mecte. OcTanbHble IATh HU(P MOTYT
CTOSITh Ha OCTAaBILIUXCS MATH MecTax B I000M nopsiike. Cie10BaTeIbHO, HCKOMOE YUCIIO

LIECTU3HAYHBIX YACEJ, KPATHBIX IISITH, PABHO YHUCITy IIEPECTAHOBOK U3 IISITU DJIEMEHTOB, T.€.
51=5%4*3*2*1=120.

Couemanus. Ilyctb nMeeTcsi MHOKECTBO, cocTosiiee U3 N aneMmeHToB. Kaxnoe ero
MOJIMHOKECTBO, CojieprKaiiiee K aieMeHTOB, Ha3bIBaeTCs couemanuem u3 N oiemenmos no K
971eMEHMOB:

k n!

C, (n—k)Ik!

Ipumep. Ckonpko MaTueit OyZeT chirpaHo B pyTOOIHPHOM YeMITHOHATE C ydacTueM 16
KOMaH/I, €CJIM KaX/Ible JIB€ KOMaH/Ibl BCTPEYAIOTCS MEXy OO0 0JIuH pa3?

Pewenue. MaTtueit cOCTOUTCS CTOJIBKO, CKOJIBKO CYIIECTBYET JBYXJJIEMEHTHBIX
MIOJIMHO>KECTB Y MHO>KECTBA, COCTOSIIIETO U3 16 2JIEMEHTOB, T.€. X YUCIIO PAaBHO

2 16! _ 141*15*16 15*16 120
Ce 21(16 — 2)! 21*14! '
CBoiicTBa coueTaHUM:
k+1 k+1

7 C,=C." C..=C,

k

+Cn
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2. Pemure cienyomme 3a1a4M HA pa3MeLleHHs.

1) CxonbKkuMH cIIocoO0aMu MOKHO BBIOpATh MpeACceaaTess, 3aMECTUTEIIS U CEKpeTaps COOpaHus
u3 npucyrcrByromux 30 yenoBek?

2) CkoIbKO TPEX3HAYHBIX YHCET MOXKHO COCTaBUTH U3 mudp 1,2,4,5,8 npu yciioBUH, YTO TpU
UQPBI B KAKIOM YUCIIE Pa3THUHBI?

3) Bo Bpems 3aropoiHoi nporyiku Ha npuBaiie [lets namen Tpu kamuas Becom 1 kr,1,5 kr u 3 xr
Y PELINI HE3aMETHO IMOAJIOKUTh 110 OIHOMY KaMHIO B PIOK3aKU K CBOUM J1py3bsiM. CKOJIBKUMU
crocobamMu MOXKeT «omryTuTh» [lets, ecnu apy3elt ¢ prok3akaMmu 1mecTb?

3. Pemure cienyoniye 3a1a4M Ha IePeCTAHOBKH.

1) CxonbkuMu criocod6amu 4 My>KUMHBI MOTYT PacCIIOJIOKUTHCS HA YETHIPEXMECTHON cKameiike?
2) Kypbep 10/KeH pa3HECTH MAKETHI B 7 pa3HbIX yupexaeHuid. CKOJIbKO MApIIPYTOB OH MOXKET
BBIOPATH?

3) CKOJIBKO CYIIECTBYET BBIPAXKEHHI, TOKICCTBEHHO PABHBIX MIPOM3BECHUIO abcde, KoTopbie
MOJIYYarOTCA U3 HETO NEPECTAHOBKONH MHOKUTEIICH?

4) Osibra mOMHHUT, 4TO TeJIePOH MOAPYTH OKaHYMBAETCS Tpems udpamu 5, 7, 8, HO 3a0bLIa, B
KaKOM TMOPAJIKE 3TH HU(PBI pacIONOKEHBI. YKaKUTE HAauOOJIbIlIee YHCIO0 BAPUAHTOB, KOTOPHIE
el npuaercs nepedpaTh, YTOOBI JO3BOHUTHCS MTOAPYTE.

5) CkoabKO mecTU3HAYHbIX yucel (0e3 moBTopeHus udp) MOKHO COCTABUTH U3 UDD:
1)1,2,56,7,8;2)0,2,5,6,7,8?

6) B pacniicanuu Ha OHENEIbHUK LIECTh YPOKOB: ajireOpa, reOMETpHsl, HHOCTPAHHBIN SA3BIK,
uctopus, GU3KyIbTypa, XUMusi. CKOJIBKUMH CII0COOaMHU MOKHO COCTaBUTh PAaCMCaHUE YPOKOB
Ha 3TOT JIEHb TakK, 4TOObI 1Ba ypOKa MaTEMATUKH CTOSUIU MOAPAA?

4. Pemuure cienyromue 3a1a4M Ha COYETAHMS.

1) B knacce 7 yganuxcs yCHemHo 3aHUMaroTcst MaTeMaTukoi. CKOIbKMMHU crioco0amu
MO’KHO BBIOpATh U3 HUX BOMX JUIS y4acTUsl B MaTEMATUUYECKON onumnuae?
2) B marazune «®unarenus» npojaercs 8 pasHbIX HAOOPOB MAPOK, MOCBAILICHHBIX CIIOPTUBHON
tematuke. CKOJBKUMU CII0OCO0aMU MOYKHO BBIOpATh M3 HUX 3 Habopa?
3) Vuenukam nanu crucok u3 10 KHUT, KOTOPbIE PEKOMEHYEeTCs TPOYUTATh BO BPEMsI KAHUKYIL.
CKoNbKUMHU cIIOCOOaMM YUEHUK MOXKET BbIOpaTh U3 HUX 6 KHUT?

4) Ha nonke ctouT 12 KHUT: aHTJI0-pYCCKUit cioBaph u 11 Xyn0KeCTBEHHBIX [TPOU3BEICHHUI
Ha aHIIMICKOM s3bIKe. CKOJBKUMHU CIIOCOOAMM YUTATEIh MOXKET BbIOPATh 3 KHUTH, €CITU:
1) coBapb eMy HyKeH 00s513aTeNIbHO; 2) CIIOBaph €My He HyXeH?

5) B xnacce yuarcs 16 manbunkoB u 12 neBouek. J{is yOopku TeppuTOpUN HEOOXOAUMO
BBIJIETIUTH YETBIPEX MAIBUYUKOB U TPeX eBOYEK. CKOIBKUMU
cnoco0aMu 3TO MOKHO CIENATh?

IIpakTnyeckas padora NeS6

Tema: BorunciieHne BeposiTHOCTH cOObITHH. PelieHne 3a1a4 Ha CJI0OKEHHE M YMHOKEHHE
BEPOSATHOCTEM.

Henn:
- BbIpabaThIBaTh HABBIKH PEIICHUS 33/1a4 HA CI0XKEHHE U YMHOXKEHHE BEPOSITHOCTEM

- CIT0COOCTBOBATh PA3BUTHUIO JIOTUYCCKOI'O MBIIIIJICHUA CTYICHTOB.

Hopma Bpemenu: 2 yaca
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OOopynoBaHme: NHCTPYKLIMOHHAS KapTa
Xoa pa6oTsl
1.M3yunTe KpaTKue TEOPETUUECKHE CBEACHUS M 00pa3Lbl peIeHNUs TPUMEPOB.

Knaccuueckoe onpedenenue seposmunocmu: BeposiTHOCTb P(A) coObiTust A paBHa
OTHONICHUIO YUCIIa BO3MOXKHBIX PE3yJIbTAaTOB OMbITa (M), 611aronpusTCTBYIONUX COOBITHIO A, K
YHCITy BCEX BO3MOXKHBIX pe3yibTaToB ombita (N):

P(A) = M :
N

Ipumep 1. [logOpackiBaHuEe UTPATBHON KOCTH 0JIMH pa3. CoObITHE A COCTOUT B TOM, YTO
BBITIABIIIEE YMCJIO OUYKOB — 4€THO. B 3TOM cimyuae N=6 — uncio rpaneit kyoa; M=3 — uucio
rpaHeii ¢ u€THpIMU HOMepamu; Toraa P(A)=3/6=1/2.

Ilpumep 2. IlongOpacbiBanre CUMMETPUYHON MOHETHI 2 paza. CoObITHE A COCTOUT B TOM,
4TO BEIMANIO poBHO 2 repba. B atom ciryaae N=4, r.k. Q={I'T, I'P, PI', PP}; M=1, T.x. A={IT'}.
Torpa P(A)= Ya.

Ilpumep 3. BeITsruBaHue mapa u3 ypHsbl, coaepkamiei 2 6enbix u 3 4€pHbIX mapa.
CoObITHE A COCTOUT B TOM, UTO BBITAHYIU YEPHBIH map. B aTom cimyyae N=2+3=5 (obmee
YHCIIO MIapoB B ypHE), M=3 (umcno u€pHbIX mapos), Toraa P(A)=3/5.

Ilpumep 4. Habupas nomep tenedona, aboOHEHT 3a0bLT ABE mocieaaue mudpel. Kakosa
BEPOSTHOCTh TOT'0, YTO OH C IEPBOro pa3a HaOepET 3TH UG PHI MPABUILHO, €CIIM OH IIOMHUT,
YTO OHM Pa3IUUHBI?

Pewenue. O603HaunM A — coOBITHE, COCTOSIIEE B TOM, YTO aOOHEHT, HaOpaB
MIPOU3BOJILHO JIBE IUQPHI, YyTaJal X MPaBUILHO. M — YHCIIO MPaBUIIHHBIX BAPUAHTOB,

| 1%Q *
o4eBHIHO, YT0 M=1; N — uncio paznuunbix uudp, N = Afo = 18—(: = % =9*10=90.

Takum o6pazom, P(A)=M/N=1/90.

Ilpumep 5. lllecTh mapukoB caydyailHBIM 00pa30M pacroJiaraloTcs B IIECTHU SAIUKaX TakK,
YTO JUIsS KaXKI0TO IIapuKa paBHOBEPOATHO IMOMAJJaHKE B JIFOOOH SIIMK U B OAHOM SIIIUKE MOXKET
HaXOJUTHCSI HECKOJILKO MAapuKOB. KakoBa BEpOSTHOCTB TOTO, YTO B KAYKIAOM SIIIUKE OKAKETCS
110 OAHOMY LIapUKY?

Pewenue. CobbiTie A — B KaXI0M SIIMKE 110 OJHOMY IIapUKy. M — YUCIIO BapUaHTOB
pacripeielIeHus! [AapUKOB, IPH KOTOPBIX B KAXKABIHM ALIUK IMONAJAET [0 OAHOMY LIapuKky, M=6!
(ancmo crmocoOoB MepecTaBUTh MEXKTY cO00i 6 anemeHToRB). N — o0IIee 4rciio BApuaHTOB N=6°
(Tak KaK KaXKAbIil IapuK MOXET MOMAacTh B KAXKABIN U3 AIMKOB). B pe3ynbTare monydaem

I 1 I
p(A)= 2 -0 _ 3
6 6 6

Ilpumep 6. B ypHe 3 Oenbix u 4 uépHbIX mapa. 13 ypHbI BeIHUMaOTCs ABa mapa. Haiftu
BEPOSITHOCTH TOTO, YTO 00a mapa OyayT OepIMH.

Pewenue. O603HaunM: A — cOOBITHE, COCTOsAIIEE B NOABICHUH OembIX mapos; N — qucio

2
croco6oB BeITauTh 2 mapa u3 7; N = C7 ; M — gncio cmoco6oB BRITAUTE 2 OENbIX mIapa u3

2
umeromuxcs 3 6enpix mapos; M = C .
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C. s 3

M
P(A) = W 25 IRl 7%6
C7 T

1
=

Beposmuocms npomugononoxcno2o coovimus A ornpenensiercs no popmyie: p(Z )=1-
P(A).

s necoemecmmubix cobbimuli BEPOSITHOCTb CYMMBI JIBYX COOBITUI BBIYHCIISETCS IO
dbopmye:

P(A+B)=p(A)*+p(B).

Ilpumep. 3aBog npousBoaut 85% npoaykuuu nepsoro copra u 10% - Broporo.
OcrasnbHble H3/IEHs CUATAIOTCS OpakoM. KakoBa BEpOSITHOCTB, UTO B3sIB HAayaqy M3/ICIIHE, MbI
noJy4YuM Opak?

Pewenue. P=1-(0,85+0,1)=0,05.

Beposmuocmus cymmul 08yx i0bwix cuyuaiinwvix coovimuti paBaa p(A+B)=p(A)+p(B)-

p(AB).

Ilpumep. 13 20 cTyaeHTOB 5 4eIOBEK CAAIA HA JBOMKY 3K3aMEH 0 UCTOPHUH, 4 — 110
AHTJIMICKOMY S3BIKY, IPUYEM 3 CTyACHTA MOTYyUUIIN JBOMKH 110 00ouM npeameram. Kakos
MPOLEHT CTYICHTOB B TPYIIE, HE UMEIOIIUX JIBOEK MO 3TUM mpeameram?

Pewenue. P =1 - (5/20 + 4/20 - 3/20) = 0,7 (70%)

Ycnosnou seposmnocmoio cobvimus B npu ycnosuu, umo codvimue A npouzouino,
Ha3bIBAETCS

B1 4)=PUB)
p(Bl A) )

Ilpumep. B ypue nexxut N mapos, u3 Hux N 6ensix. M3 He€ gocTaroT map u, He KJajas ero
00paTHo, 1ocTaroT enieé oauH. YeMy paBHa BEPOSITHOCTh TOTO, 4TO 00a 1mapa oesnbie?

Pewenue. O603HaunM A — COOBITHE, COCTOSAIIEE B TOM, YTO IEPBBIM BBIHYIJIN O€IIbIi
map, yepe3 B coObITHE, cCocTOsAIIee B TOM, UTO MIEPBBIM BBIHYIIH YEPHBIH 1m1ap, a uepes C
COOBITHE, COCTOAIIEE B TOM, UTO BTOPBHIM BBIHYJIU O€lblii 11ap; Torna

n. _N-n. _n-1. S
plA)= pB)=—3—: pCA)=1—: p(C[B)=1—:
n*(n-1)

p(AC)=p(A)*p(C|A) = N *(N —1)

Ilpumep. N3 30 3x3aMeHALIMOHHBIX OWJIETOB CTYJEHT MOJArOTOBWI TosbKO 25. Ecin oH
OTKa3bIBACTCS OTBEYATH [0 MIEPBOMY B3SITOMY OMJIETY (KOTOPOTO OH HE 3HAET), TO EMY
pasperniaercs B3sTh BTOpoil. OnpeaenuTb BEpOATHOCTh TOTO, YTO BTOPOIl OMIIET OKaxeTcs
CUHaCTJIMBBIM.

Pewenue. ITycts coObITHE A 3aKII0YaETCS B TOM, YTO MEPBbIH BBHITALICHHBIN OnieT
OKa3aJICs TS CTYJIEHTA «IUIOXUM», a B — Bropoii — «xopomum». [TockobKy 1ocie HacTyIuIeHus
COOBITUS A OJIMH U3 «ITOXUX» YK€ U3BJIEUEH, TO OCTAETCs BCero 29 OMieToB, U3 KOTOPHIX 25
CTyIeHT 3HaeT. OTcro/ja uckoMasi BepoaTHOCTh paBHa P(B/A)=25/29.

Beposimnocmo npousseoenusi: p(AB)=p(A)*p(B|A)=p(B)*p(A|B).

Ipumep. Tlo ycrnoBusiM MpeabAYIIETO TpUMEpPa HANTH BEPOATHOCTh YCTICIITHON Ca4H
9K3aMEHa, €CIIU AJIs ATOTO CTYJEHT JI0JDKEH OTBETUTH Ha MEPBBI OWIIET, UK, HE OTBETUB Ha
MIePBBIi, 0053aTEIILHO OTBETUTH HA BTOPOH.
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Pewenue. ITycts coObITHS A U B 3aKimi0uatoTcst B TOM, 4TO COOTBETCTBEHHO NEPBBINA U
BTOpOi1 OuseTsl «xopomuey. Torna A - MosiBICHHE «IJIOXOro» Ouiera B IEpBbIN pa3. DK3aMeH
OyZner caaH, eciu mpou30ounET coositue A, umu ogqHoBpeMeHHO A u B. To ecTh uckomoe
coObiTue C — ycneniHas cjauya dK3aMeHa BhIpaxkaeTcsl cieayromum oopasom: C=A+ 4 B.
Orcrona

p(C)=p(A+ 4 B)=p(A)+p( A B)=p(A)+p( 4)p(B/ 4)=25/30+5/30*25/29=0,977
WIH
p(C)=1-p(C)=1-p(A*B)=1-p(A)* p(AlB)=1-5/30%4/29=0,977

Cnyqaitabie coObITHSA A U B Ha30BEM Hezasucumvimu, eciu
p(AB)=p(A)*p(B).

Ilpumep. PaccMOTpuUM mpeabIAyIINiI IpUMeEp ¢ ypHOU, coaepxaiieit N mapos, u3
KOTOPBIX N OeJbIX, HO U3MEHUM OTIBIT: BBIHYB IlIap, MbI KJIaJ1€M €ro 00paTHO U TOJIBKO 3aTeM
BBIHUMAEM CJIEAYIOIMHMI. A — cCOOBITHE, COCTOSIIIEE B TOM, UTO MEPBBIM BBIHYJIM O€mbIif map, B —
coOBITHE, COCTOSIIIEE B TOM, YTO MEPBHIM BBIHYJIU YEPHBIH map, a C — coObITHE, COCTOSAIICE B
TOM, YTO BTOPBIM BBIHYJIW OCIIBIN IIap; TOTaa

n. _N-n, _n, _n.
p(A)=W, p(B) = ; p(C/A)—N, p(CIB)—N,
P(AC) = p(A)* p(C| A) = ﬁ = p(4)* p(C);

T.C. B 3TOM CJIy4ac coObITHs A ¥ C HE3aBUCUMEIL.

2. PemnTe cnenyronue 3a/1auu.
1. Ha crome 12 kyckoB mupora. B Tpex «cyacTiaMBBIX» U3 HUX 3amedeHsl nmpusbl. KakoBa
BEPOSITHOCTH B35ITh «CUACTIIUBBIN» KYCOK Iupora?
2. B ypue 15 Genbix u 25 yepHbIx mapoB. M3 ypHBI Hayraj BeiOupaeTcs ofauH map. Kakosa
BEPOSATHOCTH TOT0, YTO OH OyJeT 6enbiM?
B norepee 100 6uneTos, U3 HUX 5 BRIMTPHIIIHBIX. KakoBa BEpOSITHOCTH BBIUTPbIIIA?
B kop3une nexar 5 16510k 1 3 rpymu. M3 Kop3uHbl Hayraj BBIHUMAeTCsl OAUH QPYKT.
KakoBa BeposSITHOCTb TOT'0, UTO 3TO SI0JI0KO?

Hw

5. B Basze 7 uBerkos, u3 Hux 3 po3bl. I3 OykeTa Hayraj BelHUMaeTcs 1iBeTok. KakoBa
BEPOATHOCTH TOT'O, YTO 3TO po3a?

6. B xop3une 10 510710k, 13 HUX 4 YepBUBHIX. KakoBa BEpOATHOCTH TOTO, YTO JIFOOOE B3ATOE
HayraJ si0JJ0KO OKa)XXeTcsl He YepPBUBBIM?

7. BeposTHOCTH TOTO, UTO Ha TecTe 1Mo Omosioruu ydariuiics O. BepHO permuT Oombie 11

3amad, paBHa 0,67. BepositHocTh TOoro, uto O. BepHO pemut Oomnpiie 10 3amad, paBHa
0,74. Haiinute BepossTHOCTB TOT0, yTO O. BepHO pemuT poBHO 11 3axau.

8. buatioHHCT NATH pa3 CTpENseT MO MUIIEHSIM. BeposTHOCTh TONagaHusi B MHUIIEHb TTPU
oxHOM BbIcTpene paBHa 0,8. Halinure BeposSTHOCTH TOTO, YTO OUMATIIOHUCT NEpBbIE TPH
pasa romnaju B MULICHH, a ITIOCJIEAHUE 1B IPOMaxHYJICA. Pe3ynpTar OKpYIJIUTe 10 COTHIX.

9. BeposTHOCTH TOTO, YTO Oarapeiika OpakoBanHas, paBHa 0,06. [Tokymnarens B MarasuHe
BbIOMpaeT cCHy4aiHyl0 YIakoBKy, B KOTOpoil JBe Takux Oarapeiiku. Haiigure
BEPOATHOCTH TOTO, UTO 00€ OaTapelku OKa)xyTcsl UCIIPABHBIMHU.
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IIpakTnyeckas padora Ne 57
Tema: [loBTopenue no reme «IIpousBoanas».

Memnn:

- BCIIOMHHUTbH OCHOBHBIE ITpaBmiia quddepeHnpoBanus PyHKINM,
- BblpaGaTbIBaTB HAaBbIKW HAaXO0XJICHUA IIPOU3BOIHBIX.

Hopma Bpemenu: 2 yaca

OO6opynoBaHue: MHCTPYKIIMOHHAS KapTa, CIIPABOYHBIN MaTepuall.
Xox padoTbI:

BapuanTt Nel.
1. Halinure mpon3BOIHYIO (PYHKIIUH:
a) fx)=2 X' +7 X
0) f(x)=3sin x — cos x + tg X
B) f(X)=(3x*+1)(2x*-3)
2sin3x—3cosx

r) f(x)= sin? x

e
0)f(x)=V3x—1
2. Pemnte Hepasenctso T '(x)>0, ecim f(X)=2x3+6x
3. Hanumure ypaBHEHUE KacaTeIbHOM, MPOBEAECHHON K rpaduky G yHKIUU f(X):X2+2X-1 B
TOukKe xg=1.

4. Teno ABMKETCS MO 3aKOHY X(1) =21*-8t+7. OmpeenTe MOMEHT BPEMEHH, KOI/a CKOPOCT
TeJa paBHa HYIIO.

2 .
S. UccnenoBate Ha 3kcTpeMyMm ¢yHkiuio f(x) = x*-3x* W HaiitH ee IIPOMEKYTKH
MOHOTOHHOCTH.

Bapuant Ne2.
1. Haiinute npou3BoaHy0 QYHKIIUH:
a) f(x)=5 X' -4 X
6) f(x)=2sin x + cos X - ctg x
B) f(X)=(2x3+1)(4x*-2)
20053 x—3sinx

r) f(x)= cos2 x

ey
0) f(x)=V2x +1
2. Pemnte HepaBenctBo f '(x)<0, eciu f(x)=4x%6x°

3. HanmumTe ypaBHeHHe KacaTelbHOl, POBEICHHOM K rpaduky dyrkimu f(X)=x’-3x+1 B
TOUKE Xp=2.

4. Tero ABHKETCS 1O 3aKOHY x(1)=31*-12t+8. OnpenennTe MOMEHT BPEMEHH, KOT/1a CKOPOCTb
Tella paBHA HYIIIO.

2 .
5.UccnenoBats Ha skcTpemMyM QyHKIUIO f(X) = 2x%-x% u Haiitn ee IIPOMEKYTKH MOHOTOHHOCTH.
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IIpakTnueckas padora Ne 58
Tema: IloBTopenue no reme «Pemienne ypaBHeHuin».

Memnn:

- BCIIOMHHTH OCHOBHBIE IIPABHJIA PELICHUS ITOKA3aTENbHBIX, JJOTapuPMUIECCKUX U
UppalMOHATILHBIX YPaBHEHUH,

- BBIpa0aThIBaTh HABBIKK PEIICHUS yPaBHEHHIA.

Hopma Bpemenn: 2 yaca

OOopynoBaHme: NHCTPYKIIMOHHAS KapTa, CIPAaBOYHbIN MaTepHUall.

Xox padoTsli:
3aoanue: Pemure ypaBHEHHS

ITOKA3ATEJIBHBIE
1) 2% =16;
2) 3 =81,
3) 4%° =64,
4) 6%°=36;
5) 2% =32

6) 57*° =125
JOI'APUOMHUNUYECKHUE

log, (2x-1)=-1
(DI :

log,,(4x+3)= %

log,(2x-1)=

N~

log, (4x+5)=-1
4 3 :
HUPPAIIMOHAJIBHBIE

1) J2x+3=3; 4) 3/2x-1=-2;
2) 3/4x+1=—4" 5) A2X+3=X;

6) J2x-1=2;
3) JAx+1=4;
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Tema:

Memnn:

IIpakTnueckas padora Ne 59

Peimnenue 3aga4 nmo reoMeTpuu.

- TIpUMEHEHHE 3HAHUH, HOITYYCHHBIX NPH U3YYCHUHU CTEPEOMETPHH TP PELICHUH 3a/1a4.
Hopma Bpemenn: 2 yaca

OOopynoBaHme: NHCTPYKLIMOHHAS KapTa

Xon padoTsl:

3adanue: Pemmre 3amadu.

1.

Uepes Ttoukm A wu B 1npoBeneHbl MpsiMble, INEPIEHAUKYISIPHBIE IUIOCKOCTH
nepecekatomue ee B Toukax C u D coorBerctBenHo. Haiitu paccrosiHue Mexny
toukamu A u B, eciu AC=3cu, BD=2cu, CD=24cm u otpezok AB He

IEPECECKACT ILIOCKOCTh & .

OcHoBaHMe NPSAMON NPU3MBI — IIPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTeTaMu 6cuu 8com .
Huaronans OOKOBOM TpaHU, COJEp)KAIlled THUIIOTEHY3Y TpeyrojbHuUKa, paBHa 26 cm.
Haiinute: BbIcOTY npu3Mbl; OOKOBYIO IOBEPXHOCTh IPU3MBI; MOJIHYIO IIOBEPXHOCTh
HPU3MBI.

B npaBuibHOM YeThIpexyronbHO nupamuae anodpema paBHa 4 cu, a 60KoBoe pedpo —
Scm. Haigure: CTOPOHY OCHOBAaHMS IHPAMHUJbI; BBICOTY IHPAMUJBI; ITOJIHYIO
MOBEPXHOCTh TUPAMU/IBL.

OceBoe ceueHHe WMIMHApPAa — KBaApaT ¢ momansio 36 cu’. Haiigure mommyro
MOBEPXHOCTh IIUIHHIPA.

O6pa3y}oma${ KOHYCa paBHa 8 cm M HaKIOHEHA K IUIOCKOCTH OCHOBaHMS mnmoa yriom

30°. HaiinuTe HoJHYIO MOBEPXHOCTH KOHYCA.

BeicoTta nununapa paBHa 5 cm, a AuaroHains oceBoro ceueHust — 13 cu . Haiiaure o0bem
WINHpa

OceBoe ceueHrne KOHYca — NMPSIMOYTOJIBHBIN TPEYTrOJIBHUK C TUNIOTeHY30i 8 cum . Halinure
00BbEeM KOHYca.
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TecToBblE 3aJaHUA 5 CTYACHTOB

IlosicHuTeIbHAA 3alIHCKA

Tecmuposanue - onuH 3 Hanboee 3P (HEeKTUBHBIX METOIOB OIICHKH 3HAHMIA CTyIeHTOB. K
JIOCTOMHCTBAM METOJa OTHOCHTCSI:

-00bEKTUBHOCTD OI[CHKH TECTHUPOBAHUS;

-OTIepaTHBHOCTb, OBICTPOTA OIICHKH;

-[IPOCTOTA M JJOCTYITHOCTb;

-IIPUTOTHOCTH PE3YJbTATOB TECTUPOBAHHUS I KOMITBIOTEPHOI 00pabOTKH M UCIIOIb30BaHUS
CTaTUCTHYECKUX METOIOB OLICHKH.

TectupoBaHue ABISIETCS BAKHEHIIINM JIOTIOTHEHUEM K TPAJUIIMOHHON CUCTEME KOHTPOJIS
YpOBHS 00y4YCHUSI.

J1J1s1 OLIEHKU YPOBHS MOATOTOBJICHHOCTH CTYJICHTOB METOJIOM TECTHPOBAHHUS CO3/IAI0TCS
CHeIHaIbHbBIC TECThI. TeCThI MpeIHa3HAYEHBI )1 IIPOBEPKU 3HAHHUM CTYJACHTOB OYHOM (HOPMBI
0o0y4eHHsI Ha YPOBHE BOCIIPOM3BEICHUS, IOHMMAaHUS MM YMCHUS IPUMEHHUTD 3HAHHS Ha
PaKTHKE.

3amaun, KOTOPhIE PEIIAIOTCS B X0/I€ TPOBEICHUS TECTOB 110 MaTEMAaTHKE:

1) pacummpenue u 3aKperuieHne TEOPETUUECKUX 3HAaHUH 110 MaTeMaTHKe, MOJy4YEeHHBIX B XOJe
JICKIIUOHHEIX 3aHSATHI;

2) hopMUpOBaHHE Y CTYICHTOB MPAKTHUECKUX YMEHUIN U HaBBIKOB, HEOOXOAUMBIX IS
YCIICIIHOTO PELICHUS 3a4a4 10 MATEMATHKE;

3) pa3BUTHE Yy CTYACHTOB NOTPEOHOCTH B caMO00pa30BaHUM U COBEPILICHCTBOBAHUM 3HAHUN U
YMEHHH B MIPOLECCE U3YUECHUSI MATEMATUKU;

4) hbopmupoBaHUEe TBOPUECKOTO OTHOIICHUS U UCCIIE0OBATEILCKOTO MOIX0a B MpoIiecce
W3yYECHUSI MAaTEMaTUKHU.

B TecToBBIC 3aaaHuA 10 JUCHUIIIMHC BKIIFOYCHBI 3aJaHKs, HAIIPpaBJICHHBIC Ha q)OpMI/IpOBaHI/Ie y
CTYACHTOB KOMIETEHIUH, Heo0X0oAUMBIX i1t kKauecTBeHHOro ocBoeHust OITOIT CIIO Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHus C MOJTYYEHUEM CPEIHEro o0LIero 00pa30BaHus; IPOTrPAMMBbI
HOJArOTOBKH KBAJTM(PHUIMPOBAHHBIX pabOUUX, CIyKaIUX; IPOrpaMMbl IOATOTOBKU
CIIELUAJIIICTOB CPEIHETO0 3BEHA.

OK 1. [ToHumaTh CyIIHOCTb M COL[MAJIbBHYIO 3HAUMMOCTh CBOEH Oyyieit npodeccuu, MposBIsiTh
K HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STEIILHOCTD, BHIOMPATh TUIIOBBIE METO/BI M CIIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((PEKTUBHOCTh M KAYECTBO.

OK 3. [IpyHuMaTh pemeHns B CTaHAAPTHBIX U HECTaHJAPTHBIX CUTYALMSIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK U UCHIOJIB30BaHUE HHPOPMAIH, HE0OX0IUMMOM 15 3 PeKTUBHOTO
BBITOJIHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, TPO(PECCHOHATBHOTO U TMYHOCTHOTO Pa3BUTHSI.

OK 5. Ucnonb3oBath HHGHOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B MPO(eccroHalIbHON
JESATENBHOCTH.

OK 6. PabGoTtath B KOJUIEKTHBE U B KOMaH€, 3 (HEKTUBHO 00IIAThCS C KOJJIETaMu,
PYKOBOJICTBOM, ITOTPEOUTENISIMHU.

OK 7. Bpatb Ha ce0si OTBETCTBEHHOCTb 3a pabOTy YIEHOB KOMaH/bl (MMOAYNHEHHBIX ), 3a
pE3yJbTaT BBIIIOJIHEHUS 3aJaHUi.

OK 8. CamocTosiTeIbHO ONPEACATh 3aa49i MPOGECCHOHATHHOTO M JIMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCS caMO00pa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIIIEHHE KBATHU(PHUKAIIUH.
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OK 9. OpueHTHpOBATHCS B YCIOBHSIX YaCTONH CMEHBI TEXHOJIOTH B MPpOecCHOHATbHON
NESITETbHOCTH.

ConeprkaHue TECTOBBIX 3a/IaHUi COOTBETCTBYET TOCYJAPCTBEHHOMY 00pa30BaTeIbHOMY
CTaHAapTy no qucruruimHe «MatemaTukay 1o crnenuanbHoctu 35.02.07 «Mexanuzarus
CEITLCKOTO XO3SICTBAY.

Kpumepuu oyenxu evinonnennou pabomol:

Ouenka «ydogremseopumenvbHoy CTaBUTCS, €CIH TecTUpyemblid BbImoiaHMI 70-80% TecTOBBIX
3a1aHUM.

OueHka «xopouio» CTaBUTCS, €CIIU TECTUPYEMbIN BbINOJIHUI 80-90% TECTOBBIX 3aJaHUN.
OrneHka «omauyHo» CTaBUTCS, €CITU TECTUPYEMBIi BBITOHUI O6051ee 90% TeCTOBBIX 3a/IaHU.

Tect no Teme: «IlpeodpazoBanne TPUTOHOMETPUYECKHUX BhIPAsKEHUI».
BapuanTt 1

1. Ympocture BeIpakenue (Sin o —200s ar)® + 4sin a cos a.

Ne oTBeTa 1 2 3 4
Otser 4cos? o 1+3cos’ 1 (sin o + cos ax)?

2. YHupocTuTe BBIpaKCHHE ——19 ‘a.
cos“a
No oTBeTa 1 2 3 4
Ortser 1 Qo tg2c 0
3. Bsruncmure: cos405° —sin330° +1g225°.
No oTBeTa 1 2 3 4
o J2+3 V2 +1 J2-3 J2-1
TBET 2 xXe < Ne— -
2 2 2
4. Beruamcmure: 2cos210° —2sin150° + c1g135°.
No otBeTa 1 2 3 4
1
—= 1
OtBer \/— 2 ~-J3 > -3 — ?
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w| &y

5. Haiigure 3HaYeHHE BHIPKEHUsT 3C0S & — 2 , €CIIM M3BECTHO, YTO SiN ¢ = u
V4
—<a<r.
2
Ne orBera 1 2 3 4
OtBeT 0 2 -6 4
6. IIpeoOpasyiiTe BEIpaKCHHE Sin(% —X) +sinx.
Ne orBera 1 2 3 4
Ortser ﬁsin(g +X) \/Ecos(% +X) \/icos(% —X) \/Esin(% —X)

Tect nmo Teme: «IIpeodpazoBaHue TPUTOHOMETPHYECKHX BbIPAKEHHII».

Bapuanr 2

1. Yupocture Beipaxenne (3sina +2cos ) —12sin acos a.

Ne orBeTa 1 2 3 4
Otser 2+sin*a 4+5sina | 5+cos’ « 9
tga
2. YIpOoCTUTE BhIPAKCHHE ——lga.
cos‘a
Ne oTrBeTa 1 2 3 4
OtBer 9o t9’a t9°a sin’ o
COS o
3. Bsruucmure: sin120° — cos330° + ctg 240°.
Ne orBeTa 1 2 3 4
OTtBeT 2\/5 — \/5 0 \/§

4. Beraucmure: cos210° +sin150° —tg240°.

Ne oTrBeTa 1 2 3 4
Ormer 1+43 1-+3 1-3/3 1433
2 2 2 2
5. Haiigure 3HaueHne BoIpaXkeHus 2 —5C0S a, €ClIM U3BECTHO, UTO SiNQ = g u
O<a<£.
2
Neoteera | 1 2 3 4 |
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Ortger | -2 | -1,2 | 6 | 1,2 |

2
6. IIpeoOpasyiiTe BEIpaKCHHE COS(?ﬂ — X) — COS X.

Ne oTBeTa 1 2 3 4

OtBer cos(g —X) - \/§sin(§ —X) \/§sin(§ —X) - cos(§ —X)

9TaI0HBI OTBETOB K TECTY IO TEME: <<Hpe06pa3OBaHne TPUTOHOMETPHUICCKUX

BbIPasKeHM D).
1 BapuaHT
1 2 3 4 5 6
2 1 1 2 4 3
2 BapuaHT
1 2 3 4 5 6
2 3 4 3 1 2

TecTbl MO TEME: ((TpHFOHOMeTpH‘leCKI/Ie YPaBHEHUSD».

1 BapuanT
1. arccosa wuMeeT CMBICH, ECIIH:
a)ac0;x] T T
8)ac |- 5 2]
0) ae[-1;1] 2) ae(-1;1)
3
2. arccos (-7) paBeH:
Y Y5
2n s
6 - -
)3 7%
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2
3. arccos B3 paBeH:

a) % 8) g

6) -% 2) g
4. 3HaucHHWe BBIpaXKCHHS (Arccos (-72)+arccos 73) PaBHoO:

a)% 6)2?75

5)% 2 1y

5. Haiinute perenue ypaBHeHus C0S x=0.

a)x=g+2nk, keZ

6)x=g+nk, keZ

6) x=nk keZ

2)x=n+2nk keZ

6. Haiinute KOpHH ypaBHEHHUS COS X=-—

3
@) x=-arccos g +2nk keZ

3
8) x= (T -arccos g)+2n k,keZ

3
0) x=t arccos g+2nk, keZ

3
2) x==* (m-arccos g)+2nk, keZ

2 BapuaHT

1. Yucno arccos a mpuHAMIEKHUT OTPE3KY:

) [-5i5]

6) [0;m]
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0) [-1;1] 2) [0;2n]
2
2. arccos (-7) paBeH:
)= )
Y4 774
I 3n
a /7
3
3. arccos 3 paBeH:
) Hn )T
a 6 6 3
T
6) = il
) 27
4. 3HaueHHe BhIpakeHUs (@rccos (-7)-arccos 7) PaBHoO:
5n
2 il
a)2mn B) 1
5" | In
)12 Y12

5. Haiinure pemenue ypaBHeHust COS x=-1.

a) x=2nk keZ

8) x=n+2nk keZ

6) x=n+nk keZ

2)x=-g+2nk, kezZ

1
6. Haiinute KOpHM ypaBHEHHUST COS X= - 5

a) x=-§+2nk, keZ

2
B) x=§+2nk, keZ
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2
6) x=+ §+2nk,kez

5n
r)=t+ E+2nk' keZ

3 BapuaHT

1. Ywucno arcsin a nmpuHAIICKUT OTPE3KY:

a) [0;n]

O[]

6) [-1;1]

2) [0; gl

2. Jlns moboro a € [-1;1] cipaBeyuBa popmyia:

a) arcsin (-a)=arcsin a

) arcsin (-a)=m -arcsin a

0) arcsin (-a)=-arcsin a

2) arcsin (-a)=-arcsin a+2nk, ke Z

7

3. VYpaBHeHue sin x=—.

a) IMeeT OJHO PEIlEHUE;
0) HE UMEEeT pelleHus;
B) UMEET JBa PELICHMUS;

') UMeeT 0eCKOHEYHOE MHOXKECTBO PEIICHUN.

3
4. arcsin (-7) paBeH:

) x ) 2
Y3 Y73
6) - )4

3 73

1

5. Haiinute pemienue ypaBHeHUs Sin x= 5

a) x=(-1)”%+2 xnneZ

B)XZ(-l)n%'l'ﬂ:n, nez

6) x=(-1)“§+n nneZ

r) x=(-1)”§+2 xnneZ

161




5

6. HailiguTe pemenue ypaBHeHUsT Sin xX= ry

5 5
a) x=(-1)"arcsin y +2nn,neZ B) x=(-1)"arcsin 3 +n,neZ

5 5
6) x=(-1)"" arcsin 3 +nn,neZ r) x=(-1)"* arcsin 3 +2ntn,ne”Z

4 BapuaHT
1. arcsina HMeeT CMBIC, ECIIH:

a) ac[-1;1] e)ae[-g;g]
2) ae[0;1]

6)ac|0;n]

2. Ecnu | a | <1, TO ypaBHEHHE S§in X=a HUMEET PEIICHHUS:

a) t=arcsin a+ Kk, ) t=arcsin a+2 nk,

t=n-arcsina+nk, keZ t=mn-arcsina+2nk, keZ

o) t=xarcsina+2nk, keZ 2)t=xarcsina+nk, keZ

3. YpaBHeHue sin x= J5:
a) IMeeT OJHO PEIlEHUE;
0) UMeeT [Ba pelieHus;

B) HE UMEET PEILIEHUs;

') UMeeT 0ECKOHEYHOE MHOYKECTBO PEIICHUH.

1
4. arcsin (_E) paBeH:

n oL
a) 5 8) - g
5n T
0) 5 2)_§
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J3

5. Haitaute pemenue ypaBHEHUST Sin x=—— .

2
n T n n
a) x=(-1) €+2nn,neZ B) x=(-1) §+nn,neZ
n n n n
0) x=(-1) §+2nn,neZ ) x=(-1) g+nn,neZ
6. HaiinuTe pemenue ypaBHeHHS Sin X= -— .
N aresin v 4
a) x=(-1)" arcsin s +2nn,ne’Z B) x=(-1)"arcsin s +nn,ne”Z
_ n+l H i _ n+l H i
0) x=(-1)"""arcsin c +2nn,ne”Z r) x=(-1)"" " arcsin c +nn,ne’Z
S BapuaHT
1. Yucno arcctga npuHAAICKHUT IPOMEKYTKY:
a) [0;m] B) (0;7)
T T
0)(-—:— ) (-00;+00
)(515) ) (orto0)

2. VYpaBHeHue {gX=a uMeeT peuIcHHUS:

a) x=arctg a+2nk, ke Z

g) x=tarctg a+nk, ke Z

6)x=zarctga+2nk, ke Z

e) x=arctg at+ nk, ke Z

3. arctg\/§ paBeH:

T T
a) E 8) §
6) - )~
1 72

4. arcctg (-1) paBen:
3n 3n
a) -T 8) T
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0)

~a

5. VYpaBuenue 2tg x=-3:
a) UMEeT OJIHO pelICHUE;
0) HEe UMEeT PEIICHHUS;

B) UMEET JIBa PEILCHUS;

') UMeeT 0ECKOHEYHOE MHOXKECTBO PEIICHUH.

6. HaiiguTe pemenue ypaBHEHUS 3ctgzx:3.

a)x=§+nk, ke Z

3
G)XZ%'FZTCK, x=7n+2nk, ke Z

3
6)x=i%+nk, x=i%+nk, ke Z

3
2)x=g+nk, x=%+nk, ke Z

6 BapuaHT

l. Yucno arctga mnpuHagIeKUT MPOMEKYTKY:

a) (-o0,+w)

8) (0; )

6) (5i7)

N3

-]

2. Ins mo6oro 3HAUEHHUST a CHpaBemiivBa Gopmyna:

a) arcctg (-a)=-arcctg a

8) arcctg (-a)=-(m-arcctg a)

0) arcctg (-a)=arcctg a

2) arcctg (-a)=m-arcctg a

J3

3. arcctg? paBeH:

T i

a) § 8) Z

i

0) < 2) P

J3
4. arctg (-?) paBeH:

2n T

a) ? 8) g
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6) s ) 5n
ad o) —
6 6

5. VYpasuenue ctg x-4=0:

a) IMEET OJHO PEIICHHE;

0) HEe UMEeT PEIICHHUS;

B) UMEET JIBa PEILCHUS;

') UMeeT 0ECKOHEYHOE MHOXKECTBO PEIICHUIA.
6. HaiiguTe pemenus ypaBHEHUS 2tgzx+tg x =0.

1 1
a) x=7k,X = iarcth +nk ke Z 8) x=2 Kk, x:-arcth +2nk ke Z
1 1
0) x=mk, x:-arctg§+nk,kez 2) X=ial‘Cth+nk,keZ

9Tal0HbI OTBETOB K TECTY II0 TEME: «Tpnr0HOMeTpn'{ec1me YPaBHECHUSD

1 BapuanT
1 2 3 4 5 6
o 6 a 0 6 2
2 BapuaHT
1 2 3 4 5 6
6 0 o 2 6 o
3 BapuaHT
1 2 3 4 5 6
6 o o o 6 o
4 BapuaHT
1 2 3 4 5 6
a 6 6 6 6 2
S BapuaHT
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6 2 6 6 2 2
6 BapuaHT

1 2 3 4 5} 6

1] F4 a 7] F4 1]

Tect o Teme: «IlokazaresbHbIe ypABHEHUS».
1) VkaxuTe NpoMexyToK, KOTOPOMY NPUHAJIEKHUT KOPEHb YPABHEHHUSI 504x3=125,

1 2 3 4
(-15,5;0) (-5;10) (10;15,5) (15,5;20)
2) YkaxuTe NPOMEKYTOK, KOTOPOMY IPUHAJUICKUT KOPEHb YPaBHEHHS 215%3=64,
1 2 3 4
(-5:7) (-6:6) (7;10) (6:12)
3) VKaxuTe MPOMEKYTOK, KOTOPOMY NPHHAJUICKUT KOPEHb ypaBHeHnst ~ 9°=27.
1 2 3 4
[-1:3] [-2:1] [3:6] [-4:0]
4) HaiinuTe npousBeeHne KOpHEH ypaBHEHUS 272 =8
1 2 3 4
0 1 -1 2
9] 9] x%-9 1
5) Haitmute npousBeieHHe KOpHEH ypaBHeHHs 3~ = 3"
1 2 3 4
-16 8 -8 16

6) Haiinure nponsse/ieHne KOpHel ypaBHenus 4° =1,

1 2 3 4
-2 0 2 4
x-1 4
7) Pemmte ypaBaenue 1,57 = %
8) Pemmte ypaBuenne 0,577 = é :

3
9) Pemure ypaBHeHHE 45% = (%) )
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9TaI0HBI OTBETOB K TECTY IO TEME: «Iloka3aTteabHbIe YPaBHEHUSD».

Tect no Teme: «Jlorapudpmudeckue ypaBHeHHD).

1 BapuanT
1.YkaxxnuTe NpoMexyToK, KOTOPOMY IIPUHAIIICKHUT KOpeHb ypaBHeHus 10g,(3—2x) =3.
1 2 3 4
(-00;-11) (-12;-1) (-10;10) (11;00)

2. VKakuTe MPOMEKYTOK, KOTOPOMY NMPUHAJJIEXKAT Bee KOpHH ypasHenus log, (x* —5) = 5.

1 2 3 4
(-7;-7) (-68) (-86) (0;00)
3. Haiture npoussenenue kopHeil ypasuenus lg (x° —x) =1—1Ig5.
1 2 3 4
2 25 50 -2
4. Haiinure cymmy xopHeii ypasaernus Ig( x> —6x +9) = Ig 3+ Ig( x + 3).
1 2 3 4
0 9 10 11

5. Pemmre ypasuenue log; x* —6=0.

6. Pemmure ypasuenue log®s x —3log, x = 3°%*. B oTBeTe yKaxkuTe HAMMEHBIINIT U3 KOpHeit
JIaHHOTO YpaBHEHHSI.

Tect no Teme: «Jlorapupmuyeckue ypaBHeHHA».

2 BapuaHT
1.YkakuTe NpoMexyToK, KOTOPOMY NPUHAIICKUT KopeHb ypaBHeHus 10g4(5x —5) = 2.
1 2 3 4
(-8;8) (7;9) (9;11) (10;00)

2. YKaXKHuTe IPOMEXKYTOK, KOTOPOMY HPHHAIUIEXKAT BCe KOpHH ypasHerns 10g,(X* +8x) = 2.

1

2

3

4

(-12;0)

(-10;2)

(-8:8)

(0;0)

3. Haiiute npousBe/ieHne kopHeii ypasuenus 10g, (2x° — x) =1-log, 2.
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1 2 3 4
3 -1 -1,5 -3
4. Haiinure cymmy KopHer ypaBHenus log, (x +3) +1og,(x +2) =log, 6.
1 2 3 4
0 5 -1 -5

5. Pemure ypasuenue log, x* +5=0.

2 log, 6 o o
6. Pemure ypasuenune 10g“s x —log, X = 4°%°. B oTBeTe yKaKuTE HAUMEHBIIUI U3 KOPHEN

JaHHOI'O YPAaBHCHUSI.

9Tal0HbI OTBETOB K TECTY 110 TEME: «.HOI‘apI/I(l)MI/I‘lCCKI/Ie YPaBHEHUSD».

1. Haiinure npousBoanyto ¢pynkuun  fix) = X'+ 3% + 4.
1) 43 + 9% + 4,
2) 4x3 + 9% + 4x,
3) 4% + 3x% + 4,
4) 4x% + 9%,

1 BapuaHT

3 4 5 6
4 2 25 0,25
2 BApHAHT

3 4 S) 6
3 1 0,25 27

1 BapuanT

2. IlpousBonHas Gpynkuuu f(x) = cos(4x) paBHa:

1) -4sin(4x),
2) 4cos(- 4x),
3) 4xsin(4x),
4) 4xcos(- 4x).

3. Haiigute 3HaueHne MPOU3BOJHON (DyHKIIMH

1) 0,75,
2) -1,
3) -0,5,
4) 1.

4. Tlpoussoxuas ¢pyuxuuu f(X) = Vx> —1 papHa:

f(x)=

2

X
+1

npu x=1.

Tecr mo Teme: «BbrunciieHNe MPOU3BOAHON PYHKIIMMN.
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1) - ,
1-x?
X
2) ,
1-x?
X
3) - ,
V1—x?
1
4) -
1-x

5. Berumciute 3Hadenue mpomsBogHon dymkmmm f(X) =—-3x° +2x° +10x° -3

XO :—1.

1) 16,
2) 64,
3) - 16,
4) —64.

6. Haiimmure npomsonnyto pynkmun f (X) = (2x +1)°.
1) 3(2x+1) ,
2) 6(2x+1)%,
3) 3(2x+1)?,
4) 6(2x+1) .

2 BapuaHT
1. IIponsBonnas ¢pynkimu f(x) = X+ 2x° -6 paBHa:
1) 3x% + 10x*,
2) 3x3 + 10x* -6x,
3) x* + 3x*
4) 3% + 10x*-6.

2. IlpousBoanas ¢pyukuuu f(x) = sin(3x) pasHa:
1) 3cosx,
2) 3xsin(3x),
3) 3xcos(3x),
4) 3cos(3x).

3% -2

3. Haiigure 3nauenue npousBoaHoi (ynkmuu f(X)=
1) 2,
2) 26,
3) 22,
4) 1.

4. HaiiTu mpou3BOAHYI0 (QYHKIHMH Y =+/1—X

1) X
\1—X2

x-1

npu x=2.

B TOYKC
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41— X

5. Haiinure 3nauenne npousBoguoi dpynkmmn T (X) =3x*—2x*+Xx —1 B Touke ¢

a0cruccon Xp=1.
1) 9,
2) 5,
3) 4,
4) 6.

6. Haiimure npousBoanyo pyakmun f(X) = (4x+9)7°.
1) —12(4x+9)72,
2) —12(4x+9)*,
3) —3(4x+9)7?,
4) —3(4x+9)™.

9Tal0HbI OTBETOB K TECTY II0 TEME: «Bbrunciaenue l'lpOl/I3BO[[H0]71 q)yHKIII/II/I»

Bapuanr 1
1 2 3 4 5 6
4 1 1 2 2 3
Bapuanr 2
1 2 3 4 5 6
1 4 1 3 4 4

Tect no Teme « MHOrorpaHHUKH
Bapmnanr 1
1. MHOrorpanHHK — 3TO T€JI0, TOBEPXHOCTh KOTOPOT'O COCTOMT H3:
1) mapannenorpamMMoB,
2) MHOTOYTOJIbHHKOB M TPEYTOJIbHUKOB,
3) MHOTOYTOJIbHHKOB,
4) MHOTOYTOJIbHMKOB U MapajiieJorpaMMOB.

2. Ecnu 60xoBbIe pebpa MpHU3Mbl MEPICHIUKYIIIPHBI K OCHOBAHHSIM, TO MTPU3Ma HA3bIBACTCS
1) PaBUIIBHOM,
2) PSIMOiA,
3) HAKJIOHHO,
4) NepIEHINKYIISIPHOH.

3. JlmaroHajpb MHOTOTPaHHHUKA — 3TO OTPE30K, COSTUHSIOIIHIA
1) moOble IBE BEpIIMHBI MHOTOTPAHHUKA,
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2) JBe BEpIIMHBI, HE MPUHAJIC)KAIINE OJTHOU TPAHH,
3) IBe BEpIIMHBI, IPUHAIICKAIINE OAHOMN rPaHH,
4) nBe BEpIIMHBI, OTHOTO OCHOBAHUSI.

KonnyecTBo pedep mecTuyroabHON NpU3Mbl
1) 18,

2) 6,

3) 24,

4) 12.

Haumens1iee yncino rpaHeit npu3Mbl
1) 3,
2) 4,
3) 5,
4) 6.

[Tapanienenumnes — 3TO TENO, IOBEPXHOCTh KOTOPOT'O COCTOHT H3:

1) IlapannenorpamMmos,

2) 4eThIpex MapajuieiorpaMMOoB,

3) MOBEPXHOCTh, COCTABIICHHAS U3 MapaJUICIIOrpaMMa U YeThIPEX TPEYTOJIbHUKOB,
4) TIOBEPXHOCTH, COCTaBJICHHAS U3 LIECTH ITapaJlIeIOrPaMMOB.

Anogema — 310

1) BbICOTA IHPAMUIBI,

2) BBICOTa OOKOBOI rpaHH MHUPAMUJIBI,

3) BbicoTa OOKOBOIA I'paHH MPABHIBHON MUPAMHUIBI,
4) BBICOTA OCHOBAHUS MMUPAMU/IBL.

[IpaBunpHas nmpuszma — 3TO

1) mpu3ma, OCHOBaHHEM KOTOPOH SIBJISIETCS IPABUIIbHBI MHOTOYTOJIbHHK,

2) Tpu3Ma, OCHOBAaHHEM KOTOPOIi SBJISIETCSI PABHOCTOPOHHHHN TPEYTOJIbHUK,

3) mpsiMasi mpu3Ma, OCHOBaHHEM KOTOPOH SIBJISIETCS IPABUIIbHBI MHOTOYTOJIbHUK,
4) mpsimasi pru3Ma, OCHOBaHHEM KOTOPOH SIBIISICTCS] KBaIpaT.

10.

11.

BricoTol NTpr3MBI HAa3bIBAECTCS:

a) OTPEe30K, COCTUHSIONINM JIB€ BEPIIMHBI IPU3MBI, HE PUHAJJICKAIINE OJTHOU TPaHH,
0) OTpe30K, COEAUHSIOMUN ABE BEPIIMHBI, IPUHAIeKAIINE OTHON IPaHH,

B) MEpPHEHAMKYISAP MEXAY IUIOCKOCTSIMU €€ OCHOBAHUH,

I) TEepPHeHIUKYISP MEKIY IBYMsI OOKOBBIMU TPaHSIMHU.

KonndecTBo rpaHeif mecTuyroiabHOM NpU3Mbl
1) 6,

2) 8§,

3) 10,

4) 12.

Haumensbiee uncio pedep npu3Msl
1) 9,
2) 8§,
3) 7,
4) 6.
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12. Beibepute BepHOE YTBEP)KICHUE

1) mapasenenume COCTOMT U3 MECTH TPEYrOJIbHUKOB,
2) TPOTUBOIOJIOKHBIC TPAHH MapalIeIenuIea UMCIOT OOIIYI0 TOUKY,
3) AuMaroHa M nmapajuielienuIesa NepecekarTcs U TOUYKOW TIepecedeH s ACTSITCS MOToJIaMm,
4) mapasuIeNenuIe UMEeT BCero mectsb pedep.
ITAJIOHBI OTBETOB K TeCTy M0 TeMe: «MHOrorpaHHuKm

1 2 3 4 5 6

3 2 2 1 3 4

7 8 9 10 11 12

3 3 3 2 1 3

172




IIpoMe:KyTOYHBIH KOHTPOIb

ycleBaeMOCTH CTY/1eHTOB

ITosicHuTeIbHAA 3alIMCKA

Bonpocel 1 mpakTudeckue 3alaHus Uil 3K3aMeHa pa3paboTaHbl HA OCHOBAaHMM MPOTPAMMBI
oUucHUIIMHEL «MaTteMaTuka» no crueruanbHocti 35.02.07 «MexaHu3anus CeIbCKOro Xo3saiicTBa
U OpHUCHTUPYIOTCS Ha (OPMHPOBAHHE Yy CTYJCHTOB KOMIIETEHIMH, HEOOXOAMMBIX IS
kauectBeHHOro ocBoeHuss OITOII CITO Ha 6a3e 0ocCHOBHOTO 00111eT0 00pa30BaHMS C MOTYYCHUEM
cpeaHero oO0mero oOpa3oBaHMS; MPOrPaMMbI IMOATOTOBKH KBAJTU(HUIIMPOBAHHBIX pabouunx,
CIIy’KallluX; IPOrpaMMbl IOATOTOBKHU CIELUAJINCTOB CPEIHETO 3BEHA:
OK 1. IloHumarp CyniHOCTh U COLMANIbHYIO 3HAYMMOCTb CBOEH OyayIiel npodeccuu, NposBIsATh
K HEH yCTOMYMBBIN UHTEpEC.
OK 2. Oprann3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTD, BRIOMPATh TUIIOBBIE METO/IBI U CIIOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLIEHUBATh UX YPPEKTUBHOCTb U KAYECTBO.
OK 3. [IpuHumaTh penieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYALUSAX U HECTH 3a HUX
OTBETCTBEHHOCTb.
OK 4. OcymiecTBiATh IOUCK U HCIIOIB30BaHUE MHPOPMALIUHU, HEOOXOAUMON 11 AP PEKTHBHOTO
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, IPO(PECCUOHATBHOIO U TMYHOCTHOI'O Pa3BUTHS.
OK 5. Hcnonb3oBaTh HHYOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIIOTUH B MTPO(HECCHOHATLHON
JESATEIIBHOCTH.
OK 6. PaboTatp B KOJUIEKTHBE M KOMaH 1€, 3)(HEeKTUBHO 00IIATHCS C KOJIEraMH, PYKOBOJICTBOM,
MOTPEOUTEIISAMHU.
OK 7. bpatp Ha cebs OTBETCTBEHHOCTb 3a pabOTy WIEHOB KOMaH bl (TIOJYNHEHHBIX ), PE3yIbTaT
BBITOJIHEHMS 3a/1aHU .
OK 8. CamMOCTOSITeNTEHO ONPEEISITh 33149 MPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHSA,
3aHUMAaTbCs CaMO00Pa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIIIEHHE KBATU(PHUKALIUH.
OK 9. OpueHTHpOBaThHCS B YCIOBUAX YaCTOM CMEHbI TEXHOJIOTUI B PO ecCHOHaTbHON
JESATEIBHOCTH.
[Tpy w3ydeHMM IUCHMIUIMHBI «MareMaTuka» cieAyeT MOCTOSIHHO oOpaiaTh BHMMAaHHME Ha
HE00X0/IMMOCTh BbINONHEHUsT DeepanbHOr0 IoCy1apCTBEHHOr0 00pa3oBaTeIbHOIO CTaHIapTa
CpeIHero npoQeccuoHaNIbHOIO 00pa30BaHUs, TaK KaK HEOOXOAWMBIE 3HAHUS U YMEHHS MOTYT
OBITh UCIIOJIL30BAHbI B OyAyIIeH NPAaKTUYECKOH 1eATeIbHOCTH.
VCTHBI 3K3aMEH NPOBOJUTCS C LEJIBbI0 KOHTPOJIA 3HAHWM, YMEHHU M HAaBBIKOB CTYJICHTOB
IIEPBOTO Kypca, NOJyUYEHHBIX IIPA U3YYE€HNUN AVCLIUIIINHBL.
Bormpock! 1 3a1aHust cocTaBiIeHbl 10 MaTepUaIaM pasieioB:

1. OcCHOBBI TPUTOHOMETPHUH.
PazButHe nousATHsa o yucie.
Kopuu, crenenu u porapudmel.
OyHKIUY, UX CBOMCTBA U IpaduKu.
YpaBHEHHS 1 HEPABEHCTBA.
[IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE.
KoopauHnats! 1 BEKTOPBI
Havana marematndeckoro aHaimsa.
. MHoOrorpanHuku.
10. Tena ¥ MOBEPXHOCTH BpAILIEHUS.
11. UsmepeHus B reOMETPUH.
12. KoMOuHATOpHKa, CTATUCTUKA, TEOPHS BEPOSTHOCTEH.

©oOoNOO O R WD

W3 npemiokeHHbIX CTYIAEHTaM BOMPOCOB M 3aJaHUN OyayT cOpMHUpPOBaHbI OUIIETHI, KOTOPHIE
COCTOAT M3 TpeX BONpPOCOB. IlepBbie BONPOCHI NMPOBEPSIOT YCBOCHUE TEOPETUYECKUX 3HAHUM,
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BTOpbIE WU TPETbU IPOBEPAIOT Yy CTYIACHTOB YMEHHE IMPUMEHATh 3HAHHUS IIPU PELICHUU
NPAaKTHYECKUX 3aJaHUH 10 OINpeeJIeHHBIM TeMaM. PexoMeHryemoe BpeMs Ui MOJITOTOBKH K
OTBETY CTyJeHTa Ha sk3ameHe — 20-30 MUHYT.

Kpumepuu ouyenku:

Omeem oyenueaemcs Ommemrkou «3», ecllu:

OTBET Ha TEOPETUYECKUN BOIPOC IOJIHBIM U IPABWIBHBINA, MAaTEPUAI U3JI0KEH B ONPEICICHHON
JIOTUYECKON IOCJIEOBATEIbHOCTH, MAaTEMATHYECKUM SI3BIKOM, OTBET CaMOCTOSITCIIBHBIN, B
pELICHUH MPAaKTUYECKHX 3aJaHui HET MaTeMaTHYeCKUX OIIMOOK (BO3MOXHBI HEKOTOPHIC
HETOYHOCTH, ONUCKHU, KOTOPAsl HE SIBJIAETCS CIIEACTBUEM HE3HAHMsI MJIM HEMOHUMAaHUs y4eOHOI o
MaTepuana).

Omeem oyenusaemcst OMmMemxou «4», eciu:

OTBET Ha TEOPETHYECKUH BOIPOC IOJIHBINA, MaTepuan M3JI0KEH B OMPENCICHHON JOTHYECKOU
MOCJIEIOBATEILHOCTH, TIPH 3TOM JOIYIICHBI JABE-TPH HECYIIECTBEHHBIC OIIMOKH, UCIIPABICHHBIC
no TpeOOBaHMIO MpernoAaBaTelNsi, MPH PEIICHUU MPAKTUYECKUX 3aJaHUil JOMYIIEeHbl OJHa
omunOKa, WJIM €CTh JIBa — TPU HEIOUETA.

Omeem oyenusaemcst ommemkou «3», €CIu:

OTBET Ha TEOPETUUYECCKUN BOMPOC MOJHBINA, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs OIINOKA, WU
HETOJIHBIM, HECBSA3HBIHM, B PEIICHUH MPAKTUYECKUX 3aJaHUil JOomyIieHo He Oolsiee ABYX OMIMOOK
wi 0oyiee TBYX — TpPeX HEIOYETOB, HO CTYASHT 00OJamaeT 00s3aTeIIbHBIMH YMEHHUSMHU I10
MIPOBEPSIEMON TEME.

Omeem oyenusaemcst Ommemkou «2», €Clu:

MpU OTBETE HA TEOPETHUECKHH BOMPOC OOHAPYKEHO HEIMOHWMAaHHUE CTYIAECHTAMHU OCHOBHOTO
coJlepkaHusl yueOHOro MaTepuaja WIH JOMYIIEHbl CYIIECTBEHHbIE OUIMOKHU, KOTOPbIE CTYIEHT
HE CMOT WCIIPaBUTh MPU HABOMSIIUX BOIPOCAX IMpENojaBaTeNsi, B PEHICHUU MPAKTUUYECKHUX
3a/laHuil  JIOMYIIEHbI CYIIECTBEHHBbIE OIMMOKM, TMOKa3aBIlMEe, 4YTO CTYIAEHT He o0janaer
00s13aTeIbHBIMU YMEHHSIMU TI0 IAaHHOW TEME B TIOJTHOM Mepe.

[IpennogaBaTens MOXKET MOBBICUTH OTMETKY 3a OpHUTMHAIbHBIA OTBET HA BONPOC WIH
OPUTMHAJIBHOE PEIIECHUE 3aJaud, KOTOPbIE CBUAECTEILCTBYIOT O BBICOKOM MaTeMaTHYECKOM
Pa3BUTHH CTYJEHTA; 3a pelieHue 0oJiee CI0KHON 3a]a4u WIKM OTBET Ha OoJiee CII0KHBINA BOIIPOC,
NPEJIOKEHHBIE CTYJIEHTY JIOTIOJIHUTENILHO MOCTE BBIMOJIHEHUS UM KaKUX-JTHOO0 IPYTUX 3alaHui.
[To mpocsbe cTyaeHTa 3K3aMEHAIMOHHBIN OMJIET MOXKET OBbIThb OJHOKPATHO 3aMEHEH JIPYruM
(Ipx 3TOM KOJHMYECTBO BONPOCOB B 33JaHUU W KPUTEPHH YCIEUIHON Cllaud yBEJIWYMBAETCS Ha
OJIMH BOIIPOC 10 BBIOOPY npenoaasarensd). [lo pemenuto npenogasarens co CTyJEHTOM MOXKET
OBITH MPOBEJICHO JONOJIHUTENbHOE coOeceloBaHUe Ul MPUHATUS OKOHYATEILHOTO PEIICHHs O
pe3yibTarax cadu sk3aMeHa. [loBTopHas cnada sK3aMeHa 10 AUCHUILUIMHE IPOXOIUT HE paHee,
4yeM Yepe3 JBa JIHS MOCie Mpeablayliei caun, He0OXOIUMBIX Ul MOATOTOBKH IO CIaBaeMOM
JTUCIUILINHE.

Teopernueckne BONPOCHI K IK3aMeHY 110 MaTeMaTHKe

AKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX (C UepTeKaMU U MOSCHEHUSIMU).

2. OmnpezneneHue napaiebHBIX MPSAMON U II0CKOCTH. [Ipr3HaK mapamieabHOCTH MPSIMOi
1 11ockocTh. Onpeenenre napauulelbHbIX IIIocKocTel. [Ipu3Hak napamiensHOCTH
IIJIOCKOCTEM.

3. Ormpenenenue MpsiMOi, MEPIIEHAUKYISIPHON K TUIOCKOCTH. [leprieHanKyIsip 1 HaKJIOHHAs
K TUIOCKOCTH, ITPOEKIUS HAKJIOHHOW Ha MJIOCKOCTH (TIOSICHUTh Ha YepTeke).

=
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10.

11.

12.

13.

14.

15.

16.

17.

[ToHsITHE MOJTYTNIOCKOCTH, ONIPEAEIIEHUE IBYTPAHHOTO YIJIa, M0 AIEMEHTHI (IIOSICHUTh Ha
yeprexe). Kak monmyanth TMHEHHBIN yroJl IBYTPaHHOTO YTJIa, BUIBI M CBOMCTBA
JBYTPaHHbIX YIJIOB.

Onpenenenue MHOrorpaHHuka. OCHOBHBIE 3JIEMEHTHl MHOTOI'paHHMKA (PEOpa, BEPILUHBL,
IpaHy, IUaroHaau). BeIIyKiible MHOTOIpaHHUKH.

Onpenenenue npu3Mbl. OCHOBHBIE 3JIEMEHTBI IPU3MBI (OCHOBaHMs, OOKOBBIE IPaHH,
O60KoBBIE pEOpa, TMaroHajb MPU3MBI, BEICOTA). JlnaroHampHast MJI0CKOCTh MPU3MbI. Bus
pU3M (IIEPEUYHUCIIUTB ).

Onpenenenue napauienenunena. Buael napamienenunenos. IpsMoyronpHblii
napanenenunes. CBolcTBa napasuienenunesia (YepTexxu IpsMoro 1 HaKJIOHHOTO
napauIeenuIe10B).

Onpenenenue nupamuasl. Ilonydyenne nupamuipl. OCHOBHBIE 3JIEMEHTHI TUPAMU/IBI

(ocHOBaHme, OOKOBBIE TPaHK, OOKOBBIE pedpa, BEPIINHA, BBICOTA, JHATOHAILHAS
wiockocTh) [IpaBunbHast nupamuaa. Anodema npaBUIbHOW IUPAMUIBI.

Omnpenenenue nupamMuipl. Y ceu€HHas NTUpaMuIa. JJIEMEHThl yCEUEHHOM MUpamMu bl

(ocHOBaHMs, BbIcOTa). JlnaronanbpHas miockocts. [IpaBunbHas yceu€HHas NUpaMuaa.
Onpenenenne mumuHApa. OCHOBHBIC 3JIEMEHTHI MIIMHAPA (0OKOBasi TOBEPXHOCTH,
oOpasyroliye, OCHOBaHus, BbicoTa). IIpsMoii ninm HaknoHHbIN nuausap. [psmoit
KpYroBOW LMJIMHJP, €ro nosydyeHue. (YepTerxxu: LUIMHIAD, PAMOU, HAKJIOHHBII).
Onpenenenue koHyca. OCHOBHBIE 3JIEMEHThI KOHYca (00KOBasi HOBEPXHOCTH,
oOpasyroiue, OCHOBaHuUE, BbIcoTa). [Ipsimoii kpyroBoit konyc. [lonyuenue npsimoro
KPYrOBOI'O KOHYCA.

Omnpenenenue npu3Mbl. OCHOBHBIE 3JIEMEHTHI IPU3MBbI (OCHOBaHUS, OOKOBBIE I'PaHU,
60KkoBBIe pEOpa, BbicoTa). IlepnenukynsapHoe cedeHne npusMel. bokoBas moBepXHOCTh
IpU3Mbl. bOKOBasi IOBEPXHOCTH MPSIMOU TPU3MBI.

Onpenenenue npu3Mbl. OCHOBHBIE 3JIEMEHTHI TPU3MbI (OCHOBaHMsI, OOKOBBIE I'PAHHU,
00KOBBIE pEOpa MPU3MBI, BhicOTa). O0BEM IIPsIMOYTOJILHOTO Mapauienenumnena. Oobém
HPU3MBI.

Omnpenenenne nupamuibl. OCHOBHBIE 3JIEMEHTHI TUPAMHU/IBI (BEPILMHA, BBICOTA, OOKOBbBIE
peOpa u rpanu, ocHoBanue). [IpaBuiibHas nupamuia. bokoBasi MOBEpXHOCTh MPaBUIIbHON
UPaMUJIBI.

Onpenenenne nupamuibl. OCHOBHBIE 3JIEMEHTHI MUPAMU/IbI (BEpPIIMHA, BBICOTA,
OokoBbIe pedpa u rpanu, ocHoBaHnue). [IpaBuibHas nupamuaa. Anodema npaBuIbHON
nupamuibl. O6bEM nUpaMuIbl.

Onpenenenne nuinHapa. OCHOBHBIE 3JIEMEHTHI MIMH]pa (OOKOBasi TOBEPXHOCTb,
oOpasyroliye, OCHOBaHUS, BbICOTa). bokoBas M 1mosHas MOBEpXHOCTh HMIAMHAPA. O0BEM
HWIMH]IpA.

Onpenenenue koHyca. OCHOBHBIE 3JIEMEHThI KOHYca (00KOBasi HOBEPXHOCTH,
oOpa3yroline, OCHOBaHUE, BbICOTA). bokoBasi U MoyiHas MOBEPXHOCTh KOHyca. OO0BEM
KOHYycCa.
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BIIOY BO «I'psi3oBenikuii MOJIUTEXHUUECKUN TEXHUKYM

PaccMOTpeHO LIUKIIOBOM KOMUCCUEH IO CormnacoBaHo:

JUCIUTUTMHAM 0011e00pa3oBaTeIbHOTO

LMKJIa 3am. nupektopa no OMP

IIpotokon Ne E.A. Tkauenko
« » 2016r. « » 2016r.

IIpencenarens kKoMUccuu
E.B.3unoBneBa

IK3aMeHAIMOHHELIN OnJter Ne 1
CnenuanbHocTh: 35.02.07 «Mexanuzayus cenvbcko2o X0351cmeay
Hucuunnuna: Mamemamuka

1. Ompenenennie MHOrorpanHuka. OCHOBHBIE 3JIEMEHTBI MHOTOTpaHHUKa (pEOpa, BEpIIMHBI,
JMaroHayn). Beinykible MHOTOrpaHHUKH.
2. PemuTe nmokazaTenbHble YPAaBHEHUS:

1) 471=1: 2) GJ _1
3) 8l

3. YopocTuTte BbIpaKeHUS:

1)43+x/§ .21—\/5 '2747\/5. 2)aﬁ 'Cll_ﬁ

[IpenonaBarens E.M. Anposa

BIIOY BO «I'psizoBelikuii MOJIUTEXHUUECKUN TEXHUKYM»

PaccMoTpeno uukIiIoBoi KOMUCCUER 1O CornacoBaHO:

JTUCHIUIUIMHAM 0011e00pa3oBaTeIbHOTO

LUK 3am. nupekrtopa no OMP

IIporokoi Ne E.A. TxaueHko

« » 2016r. « » 2016r.
>HKO

IIpencenarens komuccuu
E.B3umnosbesa  OI-

JK3aMeHAMOHHDIH OmyteT Ne 2
CrerunanbsHoctb: 35.02.07 «Mexanuzayus cenvbcko2o X03581cmea
Jucuunnuna: Mamemamuka

18. Onpenenenue npuszMbl. OCHOBHBIE 3JIEMEHTHI IPU3MBI (OCHOBaHMS, OOKOBBIE TPaHHU,
OoKOBBIE pEOpa, TMArOHAJb MIPU3MBI, BEICOTA). JlMaroHanpHas TIIOCKOCTh MPU3MBL. Buab
IPU3M.

2. Pemmre uppaioHaibHbie ypaBHeHUs: 1) Jx =2 2) V2x—-1=x-2

3. CKOJBKO pa3IuYHbIX TPEX3HAYHBIX YHCET MOXKHO cocTaBUTh u3 uudp 1,2,3,4,5 npu

YCIIOBHH, YTO B KaX/I0M YHCIIE HET OJJMHAKOBBIX LIU(P.
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[IpenonaBarens E.M. Anposa

BITOY BO «I'psizoBenkuii OJIUTEXHUYECKUI TEXHUKYM»

PaccMOTpeHO LIUKIIOBOM KOMUCCUEHR IO CormnacoBaHo:

JUCIUIUIMHAM 00I1e00pa30BaTeIbHOTO

IUKJIa 3am. nupektopa no OMP

IIporokoin Ne E.A. Tkauenko
« » 2016r. « » 2016r.

[Ipencenarens komuccun
E.B.3unoBneBa

IK3aMeHAIIMOHHBIN OnJier Ne 3
CnenuanbHocTh: 35.02.07 «Mexanuzayus cenbcko2o X03a1Ucmeay
Jucnumnuna: Mamemamuxa

1. Ompenenenue napamienenumnena. Bunsl napamnenenumnenos. [IpsmoyronbHbrit

napasienenunea. CBoicTBa napaieIenuIe/a.
2. Pemure mokasareibHble ypaBHeHHsA: 1) 0,3%2=1: 2) 9%-4-3'+3=0

3. Haiizure npomssozubie Gyukmumit: 1) fX)=x%-x; 2) f(x)= %
X+
[IpenonaBarens E.M. AnpoBa

BIIOY BO «I'psi30BeLKHii OJINTEXHUUECKUNA TEXHUKYM»

PaccMmoTpeno uukiIoBoi KOMUCCUER 1O

CornacoBaHo:
JTUCHIUTUIMHAM 0011e00pa3oBaTeIbHOTO
ﬁHKHa N 3am. nupekropa no OMP
poTokon Ne "E.A. TkaueHko
« » 2016r.

« » 2016r.

IIpencenarens komMmuccuu
E.B.3uHOBBEBA

JK3aMeHAUMOHHBI Omiter Ne 4
CnenuanbHocTh: 35.02.07 «Mexanuzayus cenvbcko2o X03a1cmaeay
Hucumnnuua: Mamemamuka

1. Onpenenenue nupamuasl. [lomydenune nmupamuapl. OCHOBHBIE 3JIEMEHTHI TUPAMHUIBI
(BepImMHa, BBHICOTA, IMAaroHaIbHas MmIockocTh) [IpaBunpHas nupamuga. Anodema

MIPaBUIILHON TUPAMUJIBIL.

2. PemmTe nokasarenbHble HepaBeHcTBa: 1) 3 < 81; 2) (%) < %

3. Haiitu HanGosbliiee 1 HAaMMEHbIIIEE 3HAUCHUS (DYHKI[HH:
f(x)= 2x3+3x%-36x na ompeske [-4;3];
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[IpenonaBarens E.M. Anpoa

BIIOY BO «I'psi3oBenikuii MOJIUTEXHUYECKUN TEXHUKYM

PaccMOTpeHO LIUKIIOBOM KOMUCCUEH IO CormnacoBaHo:

JUCIUTUTAHAM 0011e00pa3oBaTeIbHOTO

LUKJIa 3am. nupektopa no OMP

IIpotokomn Ne E.A. TkaueHko
« » 2016r. « » 2016r.

IIpencenarens kKoMuccuu
E.B.3unoBneBa

IK3aMeHAIMOHHBLIN Omiaer Ne 5
CrenuanbHoCTh: 35.02.07 « Mexanuzayus cenbCko2o X03aUcmeay
Hucuunnuua: Mamemamuka

1. Onpenenenue napaenenunena. [IpsmoyronsHeiii mapamienenumnen. CBolicTBa rpaHeit

U JuaroHasei ImapauiCJICIIuIicaa.

3x -2
2. Pemnte nokasarenbHbIe ypaBHEeHHS: 1) (%) = [%j . 2)9"7=81

3. Haifzute npoussonnbie Gpymkuumit: 1) f(x)=13x°+26;  2) f(x)= 2_—2;
x—

IIpenonasarens E.M. Anpoga

BIIOY BO «I'psizoBelikuii MOJIUTEXHUUECKUN TEXHUKYM»

PaccmoTpeno nukioBoit KoMuccuen 1o CoOrJIacoOBaHO:

JTUCHIHTUTHHAM 0011e00pa30oBaTeIbHOTO

UKJIa 3am. gupekropa mo OMP

ITpoTtokon Ne E.A. Tkauenko
« » 2016r. « » 2016r.

[Ipencenarens komMuccuu
E.B.3uHOBBEBA

JK3aMeHAIMOHHDII OmiteT Ne 6
CrenuanbHoCTb: 335.02.07 « Mexanuzayus ceibCro20 X03aUcmeay

Hucuunnuua:  MamemamukaOnpeneneHue NUpaMuibl. Yced€éHHas Nupamuja.

yceu€HHOM nupamubl (OCHOBaHUS, BbicoTa). [IpaBuiibHas yceu€HHas nupamuia.

2. Pemure mnokaszarenbHble HepaBeHcTBa: 1) 37> 9; 2) 2% > %

3. Haiitu HauGonpliee 1 HaUMEHbIlIee 3HaYCHUs] PYHKIIUU:
f(x)= X>+3x*-9x na ompeske [-4;0];

[IpenonaBarens E.M. Anpoga

DIIEMEHTHI
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BITOY BO «I'psi3oBenKuil MOIUTEXHUYECKUN TEXHUKYM)

PaccMOTpeHO LIUKIIOBOM KOMUCCUEHR IO CormnacoBaHo:

JTUCHIUILUIMHAM 00IIe00pa30BaTeILHOTO

IUKJIa 3am. nupektopa no OMP

IIporokoin Ne E.A. Tkauenko
« » 2016r. « » 2016r.

[Ipencenarens komuccun
E.B.3unoBneBa

9K3aMeHAIIMOHHBIH OnJteT Ne 7
CrenuanbHocTb: 35.02.07 « Mexanuzayus cebCko20 X03aUcmeay
Hucuunnuuna: Mamemamuka
1. Onpenenenue nmpusMbl. OCHOBHBIE 3JIEMEHTHI MPU3MbI (OCHOBaHUS, OOKOBBIC TPaHH,
O0okoBEIe péOpa, BeIcoTa). [leprieHnuKkyspHOe cedeHue MPU3Mbl. BOKOBast TOBEPXHOCTh
pu3Mbl. BOKOBasi TOBEPXHOCTh MPSIMOM MPU3MBI.

2. Pemure mokasareibHble ypaBHEHUs: 1) [%) = 8_11 7 2)9%-43+3=0
o o 0.2 . _ 3-4x
3. Haiinute npousBoansie Gpyukimii: 1) f(X)=8x-16; 2) f(x)= ey
+ X
[IpenonaBarens E.M. AnpoBa

BIIOY BO «I'psizoBenikuii MOJIUTEXHUUECKUN TEXHUKYM»

. . CornacoBaHo:
PaccMoTpeHO TUKIIOBON KOMHCCHEH TI0

JUCIHTUTMHAM 0011e00pa30oBaTeIbHOTO
IUKITa
ITporoxoin Ne
« »
[Ipencenarens komuccuu

3am. nupekropa no OMP
E.A. TxaueHko
20161 « » 2016r.

E.B.3unoBneBa

IK3aMeHAIMOHHBIN OmiaeT Ne8
CrenuanbHOCTh: 35.02.07 « Mexanuzayus cenbCko2o X03aUcmeay
Hucuunnuua: Mamemamuka

1. Ompenenenuie npuzMbl. OCHOBHBIE JIEMEHTHI TPU3MbI (OCHOBaHUS, OOKOBbIE IPaHU,
60KkoBBIe pEOpa Mmpu3Mbl, BeicoTa). OOBEM NMpsMOyTroiabHOTro napaienenunena. OobeEm
MIPU3MBL.

2. Pemnte moka3aTtenbHbIC HEpaBeHCTBA: 1) [%) > % ; 2) 3" <9

3. HaiitTu HauGomnbliee 1 HaUMEHbIIIee 3HAYCHUS PYHKIIUU:

f(x)= % X3-2x*+3 na ompeske [-1;2];

[IpenonaBarens E.M. Anposa
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OcHoBHasi IUTEPaTYpAa AJIsl CTY/IEeHTOB

1. Maremartuka [DneKTpoHHBIN pecypc] : yaueoHoe nocodue / Kapbaunnckas H.b., Jlebenera
E.C., Xaputonosa E.E., UepnenioB M.M. [u Ap.]. — DJAEKTPOH. TEKCTOBBIEC JaHHBIE. — M. :
Poccutickuii rocynapcTBeHHbINH yHUBEpCHTET npaBocyausi, 2015. — 342 ¢. — Pexum
nocryna: http://www.iprbookshop.ru/49604.

JlonoIHUTEeIbHAS JTUTEpPaTypa

Anumos I1I. A. u Op. Matemartuka: anredpa U Hauyajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPUSL.
Anrebpa 1 Hauana MaTeMaTHYECKOro aHanu3a (0a30BbId U yriryOiaeHHbIH ypoBan).10—11
Knaccel. — M., 2014.

bawmarose M. Y. Marematuka. COopHUK 3a/1a4 TporIIbHOM HarpaBieHHOCTH: yueO. [locobue
JUTIS CTYJI. YUpeXIeHUH cpel. nmpod. oOpazoBanus. — M., 2014.

BbammvakoB M. U. Matemaruka. 3agaqyHuk: yue0. mocoOue ajsi CTyA. YUIpexKIeHUH cpel. mpod.
obpazoBanus. — M., 2014.

C.A. Tensxosckuu Tpuronomerpus 10kinacc, 3-e uzganue, Mocksa, [Ipocsemenue, 2001 roz.
A.Il. Kucenés, H A. Poibxun «Ctepeomerpus 10-11kmaccy, uznarensckuit 1oM «JIpoda» 1995
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