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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PaGouass mporpamma o6mieoOpa3oBaTeIbHON y4eOHOW MUCIMIUIMHBI SIBISETCS YacCThIO
OCHOBHOI1 00pa3zoBarenbHOU mporpaMMbl B cooTBeTcTBHH ¢ PI'OC mns cnenmansuoctu 15.02.10
Mexamponuka u pooomomexnuka (no ompaciam), (YKpynmHEHHOM TPYMIIBI CIIEIUATLHOCTEH
15.00.00 «MarmmHOCTpOCHHEY), IUIsl 00YJaIOUIMXCsl OYHON (POpMBI 00ydeHusl.

PaGouas mporpamma paspabotana B coorBerctBuu ¢ ®PI'OC cpeanero obiiero oopa3oBanusi, ¢
Y4eTOM TPHUMEPHOW IMPOTrpaMMbI 00Ie00pa3oBaTeIbHON Y4eOHOW MUCIUIUIMHBI «MaTeMaTHKa,
pexomennoBanHoii PI'BOY IO «MHCTUTYT pa3BuTus MpodeccHoHAILHOTO 00pa30BaHUS» B
KauecTBe MPUMEPHOHN MPOTPaMMBbl JUTS pealln3alii OCHOBHOM MPpodecCHOHATLHOM 00pa30BaTeIbHON
nporpammbel CIIO Ha 6a3ze OCHOBHOTO 00mIero oOpa3oBaHUS C TOJyYEHHEM CPEIHEro OOIIero
obpa3zoBanwus (I[Ipotoxonm Ne 684 ot «14» _ 09 2023 r.).

1.2. MecTo y4yeOHOH AMCHMILIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl

VYuebnas gucrurimHa «MaremaTrkay u3ydaeTcs: B 001eo0pa3oBaTeIbHOM IUKIE Y4€OHOTO
mwiana OOII CIIO nHa 6a3e OCHOBHOTO OOIIETr0 00pa30BaHUS C TOMYYEHUEM CPETHETO OOIIEro
obpazosanus (ITTICC3).

1.3. [liianupyemblie pe3yJbTaThl 0CBOEHHUS 00111€00pPa30BaTe/IbLHON AUCHUIIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:

JINYHOCTHBIX:

Jluunocmuvie pesyromamuvl 6 cepe OMHOULEHUN 00y4arwuxcs K cebe, K C8oeMy
300p08bI0, K NO3HAHUIO CeOsL:

-TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOUIMXCS K OTCTAWBAHHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh U CIIOCOOHOCTH BBIpa0aThIBATh COOCTBEHHYIO MO3HITUIO IO
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHUSM TIPOIUIOTO0 M HACTOSIIETO Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TYXOBHBIX IICHHOCTEH M JOCTHKEHUI HAIIeH CTpaHbl;

Jluunocmuvie pesynomamol 6 cghepe omuowenuti ooyuarowuxcs k Poccuu kax k Pooune
(Omeyecmsy):

-bopMHpOBaHHE YBAXEHUS K PYCCKOMY S3BIKY KakK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickoit ®denepanuu, SBISIOMIEMYCS OCHOBOM POCCHMCKOW HWIASHTHUYHOCTH W TJIABHBIM
(hakTOpOM HAITMOHAIBHOT'O CaMOOTIPEICTICHNS,

Jluunocmuvie pesyibmamol 8 cghepe OMHOUEHUN 0OYUAIOUWUXCSL K 3AKOHY, 20CY0apcma)y U
K 2padcoancKomy ooujecmaey:

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pasBUTHS HAyKd U
OOIIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOE HA JHAJIOTe KYJIbTYp, a TakKKe pa3audHbIX (opM
0OIIECTBEHHOTO CO3HAHMSI, OCO3HAHKE CBOETO MECTA B MOJIUKYIHTYPHOM MUPE;

Jluunocmuvie pesynomamuvl 8 chepe OMHOUWLEHUL O0OYYAIOWUXCA C  OKPYAHCAIOWUMU
JHOObMUL:

-HpPaBCTBEHHOE CO3HAaHWE M TIOBEJCHHE HAa OCHOBE YCBOCHHUS OOIIECUETIOBEUYECKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS W TOBEJCHHUS B MOJUKYIHTYPHOM MHpE, TOTOBHOCTH W
CITOCOOHOCTH BECTH JUAJIOT C APYTUMH JIFOJAbMH, TOCTUTATh B HEM B3aUMOTIOHMMAaHUS, HAXOIUTh
o0IIMe ey ¥ COTPYAHUYATH TSl MX JOCTHUKCHHS,

-pa3BUTHE KOMIETCHIIMH COTPYJAHHYECTBA CO CBEPCTHHUKAMH, JACTHMH MJIQIIIETO
BO3pacTta, B3pOCIABIMH B  00pa3oBarelbHOW,  OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-
MCCIIEI0BATENbCKOM, MPOCKTHOMN M IPYTUX BUJIAX NEATSIbHOCTH.

Jluunocmuvie pezyriomamsl 8 cghepe OMHOUEHUL 0OVUAIOUUXCS K OKPYAHCAIOUeMy MUpY,
2HCUBOTL NPUPOOE, XYOOIHCECBEEHHOU KYIbIype:



-TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, Ha
IOPOTSKEHUH BCEW KHU3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MPpodecCHOHANBHOMN 1 00IIECTBEHHOM NesSTEIbHOCTH,

-3CTETUYECKOE OTHOILIEHUS K MHPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

Jluunocmuvie pezynomamol 6 chepe omuowieHus obyyarowuxca K mpyoy, & cgepe
COYUANLHO-IKOHOMUYECKUX OMHOWEHUIL:

-OCO3HAHHBINA BRIOOP Oymymiel mpodeccuu Kak MmyTh U CIIOCO0 peaau3aii COOCTBEHHBIX
YKU3HEHHBIX IJIaHOB;

-TOTOBHOCTh OOy4arommxcs K TPYIOBOM MNpoPecCUOHANbHON MAESITeNTbHOCTH KakK K
BO3MOXXHOCTH  y4aCTHsl B  PCIICHWHM JUYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
00IIeHaIMOHATILHBIX MPOOJIEM;

-TOTOBHOCTh K CaMOOOCIY)XMBAHHIO, BKJIIOYas OOyYEHHE W BBHITIOJHEHHE JOMAITHUX
o0s13aHHOCTEH.

MeTanpeaMeTHBIX:

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUSI OCHOBHOW 00pa3oBaTEIbHOW MPOTPaMMBbI
IpeCTaBICHbI TPEMs IpyIaMi YHHUBEpCAIbHBIX yueOHbIX feiictBuil (YV /).

1. PerynsTuBHBIE YHUBEPCAIbHBIC yU€OHBIC NEUCTBUS

OOyuaronuiicss Hay4uTCs:

-CTaBUTh U (GOPMYITHUPOBATh COOCTBEHHBIC 3a7a49i B 00pa30BaTEIbHON JIEATEILHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

2. Ilo3HaBaTenbHbIC YHUBEpPCATIbHBIC YUeOHBIC TEHCTBHS

OOyuaronuiicss Hay4uTCs:

-HaXOJWTh W MPHUBOJUTH KPUTUYECKHE apryMEHThl B OTHOUICHHM ACUCTBUHA U
CY)KJIGHUM Jpyroro; CHOKOMHO W pPa3yMHO OTHOCUTBCS K KPUTHUYECKHUM 3aMEyaHUsIM B
OTHOIIEHUH COOCTBEHHOTO CY)KJIEHUS, pacCCMaTPUBATh UX KaK pPecypc COOCTBEHHOI'O Pa3BUTHS;

3. KoMMyHHUKaTHBHBIC YHUBEPCAIbHBIC YICOHbIE NEHCTBUS

OOyuaromuiicst HayYuTCs:

-pa3BEepHYTO, JOTUYHO M TOYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB.

IMpeameTrHbIX:

B pesynbrare nzydenusi yueOHoro npenmera «MaremaTuka» Ha ypOBHE CPEIHEro OOIIETOo
o0Opa3oBaHus 00y4JaroUIHiics Ha YTIayOJIeHHOM YPOBHE HAYUUTCS:

KCIMOJIb30BaTh YHWCIOBBIE MHOXECTBAa Ha KOOPJIMHATHOM MpPsIMOM M Ha KOOPJIAWHATHOMU
MJIOCKOCTH JIJIE OINHKCAaHUSI PEANbHBIX TPOLECCOB U SBJICHUH; MPOBOJIUTH JI0KAa3aTEIbHBIC
paccyXAeHHs B CUTyallUsIX TOBCEIHEBHOM )KU3HU, TP PELICHUHU 3a]1a4 U3 IPYTUX MPEeIMETOB;

BBITIOJHSATE M OOBSCHITH CPAaBHEHUE PE3YIbTATOB BEIYUCICHUH MPU PEIICHUU MPAKTHUECKUX
3aJa4, B TOM 4YHCIIe NMPUONMKEHHBIX BBIYMCIECHUHN, MCHONB3YS pa3Hble CIOCOOBI CpaBHEHUI;
3alUChIBaTh, CPABHUBATh, OKPYIJIATH YMCIIOBBIC TAHHBIE PEAIbHBIX BEJIMYUH C UCTIOJIb30BAHHEM
pPa3HBIX CHCTEM H3MEpEHHMs]; COCTaBIATh M OLEHUBAaTh pPa3HBIMU CHOCOOAMM YHCIIOBBIE
BBIPXXCHHUS TPU PEIICHUH MPAKTUYSCKUX 3a/1a4 U 33]1a4 U3 IPYTHX yU4eOHBIX MPEIMETOB;

COCTaBJIATh U pellaTh YpaBHEHMs, HEPABEHCTBA, UX CUCTEMbI MPU PELICHUU 3aJad JAPYTUX
y4eOHBIX TPEIMETOB; BBIOJHATH OIICHKY IPaBIONOAO00MS pPEe3ylIbTaTOB, MOIYyYaeMbIX TIpU
pElIeHUH pa3IMYHBIX YypaBHEHWIl, HEPaBEHCTB M WX CHUCTEM IMpU pPELIEHUH 3aJad APYTUX
y4eOHBIX TMPEIMETOB; COCTABISATh M pEIIaTh ypaBHEHUS W HEPABEHCTBA C MapaMeTpamu MpH
pelIeHnH 3ajad APYTruX y4eOHBIX NPEAMETOB; COCTaBJISATh ypaBHEHHE, HEPABEHCTBO WM HUX
CHUCTEMY, OMHCHIBAIOLIUE PEATbHYIO0 CUTYAIMI0 WIM MPUKIAAHYIO 3a/1auy, UWHTEPHpPETUPOBATH
MOJIyUYEHHBIE PE3yJbTaThl; MCIONb30BaTh MPOTPAMMHBIE CPEACTBA MPU PEIICHUH OTIEIbHBIX
KJIACCOB YpaBHEHUMN U HEPABEHCTB;

ONpeAeNATh Mo rpadukaM M HCIONb30BaTh JJIs PELICHHs] NMPUKIAJAHBIX 3a/ad CBOWCTBA
pPEANBbHBIX TMPOILIECCOB M 3aBUCHUMOCTEH (HaWOONbIINEe W HAMMEHbBINNE 3HAYCHHSI, TPOMEKYTKH
BO3pacTaHus U YObIBaHUS (YHKIHH, HPOMEXKYTKH 3HAKOINOCTOSHCTBA, ACHUMMTOTHI, TOYKHU



neperuoda, mepuo u T.11.); HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUIECKON
CUTYallUU; OIpeNesaTh Mo TpaduKkaM MpOCTEHINEe XapaKTEPUCTHUKU MEPUOTUIECKIX MPOIIECCOB
B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PAIHOCBS3H U JIp. (AMIUTUTY/AA, IEPUOM U T.11.);

pemiats MPUKIAJHbIE 3a7auyd W3 OWOJOTHH, (PU3UKHU, XUMHH, SKOHOMHKH U JIPYTUX
MpPEJAMETOB, CBS3aHHBIE C HCCIEJOBAaHUEM XapaKTEPUCTUK IMPOLIECCOB;, HHTEPIPETHPOBATH
MOJTy4YEHHBIE PE3YJIbTaThI;

BBIYUCTISATH WM OLICHWBATh BEPOSITHOCTU COOBITHI B peaslbHOM KU3HU; BEIOMPATH METOIBI
MOAXOMASAIIECTO TPEICTABICHUS U 00paOOTKH JTaHHBIX

COCTaBJISTh C WCIOJIb30BAHUEM CBOWCTB F€OMETPUYECKHX (PUTYp MaTeMaTHYECKHE MOJICIH
JUISL pellieHus 3a7ja4 MPaKTUUYECKOro XapakTepa U 3aJad U3 CMEXHBIX TUCHUILUINH, UCCIeA0BaTh
MOJIYYeHHBIE MOJIEJIM U UHTEPIIPETUPOBATH PE3YyIIbTaT;

BJIQ/IETh MOHATHSAMH BEKTOPbl M MX KOOPAMHATHI, YMETh BBIMOJHATH OINEpPallUd HaJ
BEKTOpPAMU; UCIOJIb30BaTh CKAJIIPHOE MIPOU3BEACHUE BEKTOPOB MPU PEIICHUH 33]1a4; IPUMEHSTh
ypaBHEHHUE JIOCKOCTH, GOPMYITY PACCTOSHUS MEXKAY TOUKaMU, ypaBHEHUE chepbl IPHU pelIeHUH
3a/1a4; IPUMEHATbh BEKTOPbI U METOJI KOOPAUHAT B MPOCTPAHCTBE MIPH PELICHUH 3a/1a4.

OO6yuaromuiics Ha yriIyOJIEGHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUUTHCS:

HCIIO0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK M SI3BIK JIOTUKHU ISl ONMUCAHUS PEAIbHBIX
MPOLIECCOB U SBJICHUH, IPU PEUICHUH 3a/1a4 IPYTUX y4eOHBIX IPEIMETOB

CcBOOO/IHO OMEPUPOBATH YHUCIOBHIMU MHOXKECTBAMU MPU PEIICHUU 3a/1a4;

MOHUMATh IPUYMHBI U OCHOBHBIE HJIEU PACHIMPEHUS YHCIOBBIX MHOXKECTB;

BJIAJIETh OCHOBHBIMH MOHATUSIMU TEOPUU ACIUMOCTHU MPU PELICHUN CTaHJIAPTHBIX 3a]1a4

UMeTh 0a30BbIe MPECTABICHUS O MHOKECTBE KOMITJIEKCHBIX YHCET;

CBOOOJIHO  BBINIOJIHATH  TOXJECTBEHHBIE  MPEOOpa3OBaHHUSI  TPUTOHOMETPUUYECKUX,
Jorapu(pMHUECKUX, CTETIEHHBIX BbIPAKEHHUIA;

BiIaneTh popmynoii 6mHomMa HeloToHa;

YMETb BBIMIOJIHATD 3alHMCh YHCIIA B IO3UIIMOHHOM CHCTEME CUMCIICHHUS,

MPUMEHSITH NPU perernu 3a1a4 OCHOBHYIO TEOpEMY alIreOph;

MPUMEHATHh MPU PEIICHUH 3a7ad MpocTeimme (PyHKIIMH KOMILJIEKCHOW TMEPEMEHHON Kak
reoMeTpHUYECKUEe TPE0Opa3OBaHUS

cBOOOJHO OMpeneNnaTh TUIN W BbIOMpaTh METOJ pELICHUS IMOKa3aTeNbHbIX U
norapuMHUECKUX YpaBHEHHH W HEPABEHCTB, HPPAIMOHATBHBIX YPaBHEHHWH M HEPaBEHCTB,
TPUTOHOMETPUUECKUX YpaBHEHHUI U HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUIA;

peliaTh OCHOBHBIE TUIIBI YPaBHEHHUH U HEPABEHCTB € TapaMeTpaMy;

MIPUMEHATD NPU pelieHnn 3aaa4 HepaBeHcTBa Komu-bynskosckoro, bepuysu;

BJIQ/IETh MTOHSITHEM aCUMIITOTHI M YMETh €T0 MIPUMEHSTH MPU PELICHUH 33/1a4;

MPUMEHITh METOJbl PEIICHUs MpocTeUmuXx nuddepeHINaTbHbIX YPaBHCHUN IEPBOTO M
BTOPOTO MOPSAKOB;

CBOOO/HO BJIAJETh CTAaHAAPTHBIM alapaToM MaTEMaTHYeCKOrO aHalu3a JJIs BBIYUCICHUS
MIPOU3BOIHBIX (DYHKIIMH OJTHOM MEPEMEHHOM;

CBOOOJHO MPUMEHSTH ammapaT MaTeMaTHYeCKOTrO aHalu3a AJisi UCCIeAOBaHUS (QYHKIUN U
MOCTPOEHHUS rpapuKOB, B TOM YUCIIE UCCIETOBAHUS HA BBITYKIOCTb;

OTIEpUPOBATH IOHATHEM TIEPBOOOPa3HON PYHKIIMHU IS PEIICHUS 33/1a4;

OBJIAJICTh OCHOBHBIMU CBelleHUsIMH 00 mHTerpasie Hprorona—JIeliOHMIIa M €ro MmpOoCTEHIIIX
MPUMEHEHUAX

OTIEpUPOBAThH B CTAHIAPTHBIX CUTYAlUSIX TPOU3BOJHBIMU BBICIINX MOPSIKOB;

YMETh MPUMEHSTH MPU PEIICHUH 3a7a4 CBOMCTBA HEMIPEPHIBHBIX ()YHKIIHIA,

YMETh MPUMEHSTh MPHIOKEHUE MPOU3BOAHON M ONPEAEIEHHOr0 WHTErpajia K pPeuIeHHI0
3a/1a4 €CTECTBO3HAHUS;

BJIQ/IETh TMOHATHSAMH BTOpas NPOU3BOJHAs, BBINYKIOCTh TIpaduka (QYHKIMH U YMETb
UCCIIEIOBATh (DYHKIIMIO HA BHIMTYKIIOCTh

HWMETH MPEJCTABICHUE O [IEHTPAIbLHOM MPEEIbHON TeOpEME



UMETb MPECTABICHHE O BEIOOPOUHOM KO3 PHUIIMEHTE KOPPEISLUHN U JTUHEHHON perpeccuu;
MMETh NPEJICTaBICHUE O CTATUCTUYECKUX THIIOTE3aX M MPOBEPKE CTATUCTHIECKON TUIIOTE3HI,

O CTaTUCTHUKEC KPUTCPHUA U €€ YPOBHC 3HAYUMOCTU;

MMETh MPEJCTABIECHUE O CBA3U IMIIUPUUECKUX U TEOPETUUYECKUX paCIpeesIeHui

HUMCTH NPCACTABIICHUC O CTATUCTUYCCKUX I'MIIOTE3aX U IMMPOBCPKC CTaTUCTUYECKOM THUIIOTEC3hbI,

0 CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAUNMOCTH;
UMETh TPEICTaBICHNE 00 aKCHOMATHYECKOM METO/IC;

yMETb NPUMEHATH [UJIsl pEUIeHHs 3aJad CBOWCTBAa IUIOCKMX W JBYTPaHHBIX YIJIOB,

TPEXTPAHHOTI'O yIJia, TEOPEMBI KOCUHYCOB U CUHYCOB Il TPEXTPAHHOTO YIJIa;

BJIAACTE NOHATHEM IMCPICHAUKYIAPHOC CCUYCHHUE IMPU3MBI U YMCTh IPHUMCHATH €T0 IIPU

pelIeHnN 3a/1a4;
HMMETh MPEJCTaBICHUE O IBOMCTBEHHOCTH MPABWIILHBIX MHOTOTPAHHUKOB;

UMETh TMpeiacTaBleHHe 00 akcuoMax oObema, NPUMEHATH  (HOpMYIIbI

00BEMOB

IPSIMOYTOJIBHOTO Napajuiesienuneia, Ipu3Mbl U MUpaMUbL, TETpadipa MpU peUIeHUH 3a/1a4;
HMMEThb MPEJICTABIICHUE O JBUKEHHUAX B MPOCTPAHCTBE: MapaJUIeIbHOM NEPEHOCE, CHMMETPUU
OTHOCHUTENIbHO IUJIOCKOCTH, IEHTPAIbHOM CHMMETPHUM, TOBOPOTE OTHOCUTENIBHO MPSIMOM,

BUHTOBOW CUMMETPHUH, YMETh IPUMEHSTH UX MPU PELICHUH 3a/1ay;
YMETb IPUMEHATH (POPMyYJIbl 00BEMOB IPHU PEIICHUU 3a/1a4;

HaxoauThb 00BeM Hnapajjiejcnuicaa u TeTpasipa, 3alaHHbIX KOOPpAUHATAMU CBOUX BCPIIHH;

- 3aJ1aBaTh MPSIMYIO B IIPOCTPAHCTBE;
HAXOJIUTh PACCTOSHHUE OT TOYKH JI0 IIOCKOCTU B CHCTEME KOOPAMHAT;

HaXOJUTh PACCTOSHHUE MEXIY CKPEUIMBAIOUIMMUCS TPSMBIMH, 3aJaHHBIMU B CHCTEME
KOOpJMHAT.
2. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBbI
2.1 O0beM IMCHUIIMHBI M BU/IBI Y4e0HOH padoThI
Ounas ¢opma o0y4eHuUs1
N Oovem ¢
Buo yueonoii pabomut
yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl THCHHUILINHBI 340
1. OcHOBHOE coiep:KaHMe
BT. U..
TEOPETHUECKOE 00yUeHre 166
MIPAKTUYECKHUE 3aHATH 166
2. IIpogeccuoHaILHO OPUEHTHUPOBAHHOE CO/lepPKaHue (CoAepKaHue MPUKJIIATHOTO
MOIYJIs1)
TEOPETHYECKOE 00yUeHre
MPAKTUYECKUE 3aHITUS
WHIMBUIYAIBHBIA MPOEKT (eC/iu npedyCMompeHn)
Koncynbranus 2
[Mpomexxyrounas arrecranms B popme qud. 3auera B 1 ceMecTpe U 3K3aMeHa BO 2 6

ceMecTpe




2.2. TemaTn4yecKuii MJIaH U COIEPKAHME TN CHUILTAHBI

Ounas hopma oOydeHHst

HaumeHoBaHue pa3aenoB U TeM

Copep:xanue y4eOHOr0 MaTepnaJa, 1a00paTOpHbIe H NPAaKTHYeCKHe PAa0OThI, CAMOCTOATEIbHAS
padoTa o0y4ammuxcsi

O0BeM yacoB

Pa3znen 1. Aareopa 64
1. Tema 1.1 Copep:xanue yueOHOr0o MaTepuaa.
o . MHOXeCcTBO HAaTYPaJIbHBIX, HEJBIX, PAIlHOHATBHBIX U HPPAIOHANBHBIX Yrcia. [loHsaTHe OeCKOHETHOH
Hensble n pannoHadbHbIe Yynca. JleiicTBUTEIbHbIE M o . . . 2
anena JIECSITUIHON TMEepHOANYECKOi Ipobu. ANTOpHUTM 3amucu OECKOHEYHOH NEepPHOANYECKON IeCATHIHON
JpoOu B BUJIE OOBIKHOBEHHOW. MOy Th IEHCTBUTEIHHOTO YHCTIA.
2, Tema 1.2. Coaep:xanue yuedOHOro MaTepuasa.
BrinosiHeHne apudMeTHYeCKUX JeCTBUI HAY IIpakTHyeckoe 3aHsITHE 2
YHCJIAMH Brmosnaenne apudMeTnaecKknx eWCTBUI HAJ YUCIAMH, COYETasi YCTHBIC W MICEMEHHBIC IPHEMEI.
3. Tema 1.3 Copep:xanue yueOHOr0o MaTepuaa.
- AnreOpanueckas ¢GopMa 3amUCH KOMIUICKCHOTO 4YHcia. [IpaBuia CHOXKEHHS H  YMHOXCHUS 2
KomnuekcHble unciaa
KOMIUTEKCHBIX urcen. M300pakeHre KOMILICKCHBIX YHCEL.
4. Tema 1.4. Coaep:xanue yueOHOro MaTepuaJa.
Tpuronomerpuueckasi ¢opma 3anucu KommiekcHoro | TpuroHomerpudeckas popma 3anucy KOMIIEKCHOTO YHUCTIA. 2
qmuciaa
5. Tema 1.5. Coaep:xanue yueOHOro MaTepuaJa.
H300pakeHne KOMILIEKCHOTO YHCJIa HA N3006paskeHre KOMIUICKCHBIX Yrcel. Bo3BeaeHne KOMIUIEKCHOTO YKcia B creneHb. @opmyna Myaspa 2
KOOPAMHATHOM miockocTu. ®opmyna Myaspa.
6. Tema 1.6 Coaep:xanue yuedOHOro MaTepuasa.
o IpakTHyecKoe 3aHATHE
IIpuMeHeHne KOMMIEKCHBIX YUce] MPU pelleHUH . . 2
Brmosnnenue neifcTBuii HaJ KOMIUIEKCHBIMHU YHCIIAMH aIreOpandecKiX W TPUTOHOMETPHUIECKHX (HopM
(pu3nyecKHX U TeoMeTPUYECKHUX 3aAa4
3ammcu
7. Copep:xanue yueOHOr0 MaTepuaa.
Tema 1.7. IIpakTHyeckoe 3aHsiTHE ’
CreneHb ¢ HATYPAJIBLHBIM M LEJbIM NOKa3aTeJeM [ToBTOpEHUE MOHATHS CTETIEHH C HATYPaJHHBIM H LEJNBIM IoKa3zaTeneM. CBONHCTBa cTeNeHeH C IeIbIM
nokaszatesieM. CTEIICHHBIC 3aBUCUMOCTH U (DYHKIIUH.
8. Tema 1.8. Coaep:xanue yueOHOro MaTepuaJa.
BeckoHeuHO yObIBamomasi reoMeTpuyecKasi [ToBTOpEHUE MOHATUS TEOMETPUYCCKAs MPOTPECCHS, HAXOXKICHHE N —Or0 YieHa T'€OMETPHYCCKOU 2
TPOrpeccus MPOTPECCHU
9. Tema 1.9 Copep:xanue y4yeOHOro MaTepuasa.
e N . IpakTHYecKoe 3aHsTHE 2
ApudMeTnyecKHii KOpeHb HATYPAIBHOM CTeNeHH N N
KopHu HaTypaibHOM CTEIICHU U3 YKCIIa U MX CBOHCTBA.
10. Copep:xanue y4yeOHOro MaTepuasa.
Tema 1.10.
. . IIpakTuyeckoe 3aHsiTUE 2
Bbruuciienne KopHeil HATYpaIbHOI cTeneHn . N N o
Brrunciienne KopHeH HATypaIbHOW CTEIIEHH M3 YHCIa C IPUMEHEHHEM CBOMCTB CTEIICHEH.
11. | Tema 1.11. Coaep:xanue yuedOHOro MaTepuasa.
CreneHy ¢ pallMOHAJbHBIM H e CTBUTEIbHBIM CreneHb ¢ pannOHATBHBIM MOoKa3aTeneM. CBOHCTBA CTENCHEW ¢ pallMOHANIBHBIM MoKa3aTeneM. CTeneHb 2
noKa3sarejeMm C IeHCTBUTEIFHBIM IOKA3aTEIIEM.
12. | Tema 1.12. Copep:xaHue yueOHOro MaTepuaJa. 2

8




IIpeodpazoBaHue YHCIOBBIX H OYKBEHHBIX
BBIPaKEHHU, COIepPKAIMX CTEeNeHH

HpaKTH'—leCKOC 3aHATHE
Hpeo6pasoBaHHe YHUCJIOBBIX H 6yKB€HHI)IX BLIpa)KeHPIﬁ, COACpIKaIIUX CTCICHU, NPUMCHAA CBOIiCTBA.
CpaBHeHI/Ie BI)Ipa)KGHI/Iﬁ CO CTCIICHAMM.

13. | Tema 1.13. Copep:xanue y4yeOHOro MaTepuasa.
CrenenHasi QyHKIH1 , ee CBOICTBA U rpadguk [ocTpoenue rpadukoB creneHHbIX (GYHKIMNA. BrinosHeHne npeodpa3zoBanus rpadukoB
14. Copep:xanue y4yeOHOro MaTepuasa.
Tema 1.14. Aep y P
IIpakTH4yeckoe 3aHATHE
B3aunmHo o0paTHbIe QyHKIHHA N
[TocTpoenue rpadukoB B3auMHO 00paTHBIX (QyHKLMHA. Brinonnenune npeodpa3zoBanus rpadukos
15. | Tema 1.15. Copep:xanue y4yeOHOro MaTepuasa.
Onpenesienne paBHOCHJIBHOCTH BBIPAKeHHI € Omnpenenenne paBHOCWIBHOCTH BBIP@XKEHHUH C paJuKaiaMu. Pemenne nppaunoHanbHbIX YpaBHEHHUH.
paauKaJaMu.
16. | Tema 1.16. Coaep:xanue yuedOHOro MaTepuasa.
HppanuonaibHble YypaBHEHUSA Pemienue uppanvoHanbHbIX YpaBHEHUN
17. | Tema 1.17 Copep:xanue yueOHOro MaTepuaa.
HppannonanbHble HEPaBeHCTBA Pemenne upparnoHanbHBIX HEPABEHCTB.
18. | Tema 1.18. Coaep:xanue yuedOHOro MaTepuasa.
IMoka3aTeabHasi PYHKIHS, ee CBOMCTBA U rpaduK. IToctpoenne rpadukoB Mmoka3aTedbHBIX GyHKINH. Brimonaaenue npeobpa3osanus rpadukos
19. Copep:xanue yueOHOro MaTepuaa.
Tema 1.19.
. IIpakTHyeckoe 3aHATHE
PenreHue nmoka3zaTeJbHbIX yPaBHeHUI .
Pemenne moka3aTelbHBIX YpaBHEHHH.
20. | Tema 1.20. Coaep:xanue yuedOHOro MaTepuasa.
IMoka3aTeabHBbIE HEPABEHCTBA Perienne nokasaresibHBIX HEPABEHCTB.
21. Copep:xanue y4yeOHOro MaTepuasa.
Tema 1.21. Aep Y P
. IIpakTuyeckoe 3aHsiTUE
CucreMbl NOKa3aTeJbHBIX YPABHEHUIT H HEPABEHCTB N
Perienne cucteM rnokasaresibHbIX YpaBHEHUI U HEPAaBEHCTB.
22. Copep:xanue y4yeOHOro MaTepuasa.
Tema 1.22. Aep Y P
IIpakTHyeckoe 3aHATHE
Pemrenne mpuKJIagHBIX 32/124 HA CJI0KHbIE TPOLEHTHI
Perienne npukia HpIX 3a/1a4 HA CJIOXKHBIE IPOLICHTHI
23. | Tema 1.23. Copep:xanue y4yeOHOro MaTepuasa.
Onpenenenue jorapugma Omnpenenenne soraprupma. OCHOBHOE JOTapHPMHIECKOE TOXKIECTBO.
24. Tema 1.24 Copep:xanue yueOHOr0 MaTepuaa.
Lo CgoiicTBa norapudmoB. BrimonHenne npeodpazoBaHnii BEIpaXKCHUH, TPUMEHEHHE (GOPMYIL, CBI3aHHBIX
CaoiicTBa norapudpmoB .
CO CBOWCTBaMHU JIOTapU(PMOB.
25. Copep:xanue yueOHOro MaTepuaa.
Tema 1.25. IIpakTnyeckoe 3aHsiTHE
JecsAiTHYHBIE M HATYPAJbHBIE JOrapu(PMBbI Jecartuanblie U HaTypanbHbIe Jorapudmel. @opmyrna mepexoa oT Jorapudma mo oJHOMY OCHOBAHHUIO K
JorapudMy Mo APYroMy OCHOBAHHIO.
26. | Tema 1.26. Coaep:xanue yuedOHOro MaTepuasa.
IIpaBuia geiicTBHii ¢ Jorapupmamu [TpaBuiia neiicTBuii ¢ torapudmamu. Pemenne 3aja4 Ha MpUMEHEHHE BCEX CBOWCTB JIOrapu(pmMoB
27. | Tema 1.27. Copep:xanue y4eOHOro MaTepuasa.
Jlorapudmuueckas pyHkuus, ee cBoiicrsa u rpaduk | IToctpoenue rpadukos sorapudmuuecknx GpyHkuuii. Beimoanenue npeodpasoBanusi rpadkoB
28. | Tema 1.28. Copep:xanue y4yeOHOro MaTepuasa.

JlorapugmMudeckne ypapHeHUus

IIpakTHyeckoe 3aHATHE




Onpenenerne 00MacTH  JOMYCTHMBIX 3HAYCHWH JIorapr(MHUYECKOTO0 BBIpaKeHHUsS. PemreHue
JIOTapU(PMUYECKUX YPaBHCHUHN

29. Copep:xanue y4yeOHOro MaTepuasa.
Tema 1.29.
. IIpakTuyeckoe 3aHsiTUE 2
Pemenue ypapHeHuii rpaduuecKkuM MeTOI0M .
[TocTpoenue rpaduKoB TpUroHOMETpHYECKUX (GYHKIMH. BrinonHeHne npeoodpa3zoBanus rpadukos
30. Copep:xanue y4yeOHOro MaTepuasa.
Tema 1.30.
TpakTHyeckoe 3aHsTHE 2
JlorapugMuyeckue HepaBeHCTBA
Perienue norapu)MUUECKUX HEPABEHCTB.
31. | Tema 1.31. Copep:xanue y4yeOHOro MaTepuasa.
IloaroroBka k KOHTPOJILHOM padoTe IIpakTHyeckoe 3aHATHE 2
IToaroToBka KOHTPOJILHOM paboTe
32. Copep:xanue yueOHOr0 MaTepuaa.
Tema 1.32.
IIpakTHyeckoe 3aHATHE 2
KounTpoabHas padora Nel.
KonTpoanrHas padora Nel.
Pa3znen 2. OCHOBBI TPHTOHOMETPHH 40
33. | Tema 2.1. Copep:xanue yueOHOr0 MaTepuaJa.
Pagunannas mepa yria. [IoBopoT TOUKH BOKPYT W3ydenne pagmaHHOTO METOJa HW3MEpPEHHs YIJIOB BpAIICHMS W WX CBSI3M C TPAIyCHOM MEpow. 2
Hayajia KOOPAUHAT M306pakeHNe yIiIoB BpalIeHNs HA OKPYKHOCTH, COOTHECEHUE BETMYUHBI YTIIa C €T0 PACIIOIOKEHHEM.
34. Tema 2.2 Copep:xanue yueOHOro MaTepuaa.
- DopMynpoBaHHE ONPEACTICHUN TPUTOHOMETPHUIESCKAX (QYHKIUI JJIS YTIIOB IOBOPOTA U OCTPHIX YIIIOB 2
OmnpenesieHne cUHYca, KOCHHYCa M TAaHTeHca yria
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA M 00BSICHEHHE MX B3aMMOCBSI3U. 3HAKH CUHYCA, KOCHHYCa M TaHI'€HCa
35. | Tema 2.3. Copep:xanue y4yeOHOro MaTepuasa.
3aBHCHMOCTH MeKAY CHHYCOM, KOCHHYCOM H 3aBUCHMOCTh MEXAY CHHYCOM M KocuHycoM. OCHOBHOE TPHUTIOHOMETPHYECKOE TOXKIECCTBO. 2
TAHTe€HCOM O/IHOTO M TOTO JKe YIJjia 3aBUCHMOCTh MEXK1Y TAHICHCOM M KOTAHT€HCOM. 3aBHCUMOCTh MEX/y TAHIT€HCOM M KOCHHYCOM.
36. Tema 2.4 Copep:xanue y4yeOHOro MaTepuasa.
o IIpakTH4yeckoe 3aHATHE.
IIpnMeHeHne 0OCHOBHBIX TPHTOHOMETPHYECKUX N 2
TOKICCTE [IpuMeHeHHe  OCHOBHBIX  TPUTOHOMETPUYECKMX  TOXKHAECTB  JUIS  BBIYMCICHUS  3HAYCHUH
TPUTOHOMETPHUIECKHUX (PYHKITHI 10 oxHON 13 HUX. CHHYC, KOCHHYC ¥ TAHTEHC YTJIOB Ol M -0
37. | Tema 2.5 Copep:xanue yueOHOr0 MaTepuaa. )
DopMyJabl CJI0KEHHSA W3ydenne popMyn cokeHHs U1l CHHyca, KOCHHYCa M TAHT€HCA PA3IMIHBIX YTIIOB.
38. Tema 2.6 Copep:xanue yueOHOro MaTepuaJa.
e . W3ydenue ¢popmyn ABOHHOTO yriia Uil CHHyca, KOCHHYCa M TAHT€HCA U UX MPUMCHEHHUE TIPH PEIICHUN 2
CuHyc, KOCHHYC U TaHT€HC IBOIHOIO yria
3a1aq
39. Tema 2.7 Copep:xanue yueOHOro MaTepuaJa.
o N IpakTHUecKoe 3aHATHE
Ipumenenue ¢popmyJ1 ABOHHOI0 U NMOJTOBUHHOTO 2
108 W3ydenue ¢opmMyn MOJOBHHHOTO yIiIa UL CHHYCA, KOCHHYCAa M TaHTCHCA W MX NPUMEHEHHE NpH
y : pelieHun 3a1a4
40. Tema 2.8 Copep:xanue y4yeOHOro MaTepuasa.
e O3HaKOMJICHHE CO CBOMCTBAMM CHMMETPHH TOYEK Ha €IMHUYHOW OKPY)KHOCTH M NMPUMEHEHHE HX JUIS 2
@opMy.JIbI IPUBEICHUS
BBIBOJIa (hOPMYII IPUBEICHUS
41. Tema 2.9 Copep:xanue y4yeOHOro MaTepuasa.
o @®opMyinbl CyMMBI M Pa3HOCTH CHHYCOB M KOCHHYCOB M MX IPHMEHEHHE IpH YIPOIICHUU 2

CyMMa H pa3sHOCTb CHHYCOB U KOCHHYCOB

TPUTOHOMETPUYCCKUX BI)Ipa)KeHI/Iﬁ
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42. | Tema 2.10. Coaep:xanue yuedOHOro MaTepuasa.
IMpumenenne popmyJi TPUrOHOMETPUHU NPH pemieHun | Pemenue 3aiau Ha npeoOpa3oBaHUe TPUTOHOMETPUUECKUX BBIPAKEHUH C MPUMEHEHHEM BceX (OpMyI 2
3aaa4 TPUTOHOMETPHUH
43. | Tema 2.11. Copep:xanue y4yeOHOro MaTepuasa.
IIpuMeHeHne OCHOBHBIX TPHTOHOMETPHYECKHUX I[IpakTHYeckoe 3aHsITHE )
(dopmy. nas mpeodpasoBaHus [IpeoOpa3zoBaHre TPUTOHOMETPUYECKUX BBIPRKCHHH C MPUMEHEHHEM OCHOBHBIX TPHUTOHOMETPHYECKUX
TPUTOHOMETPHYECKHX BhIPAKEHUIH ¢dopmyi.
44. | Tema 2.12. Copep:xanue y4yeOHOro MaTepuasa. 5
Apkkocunyc. Pemenune ypapHeHus cos(x) =a OmnpeneneHye apkKKOCHHYca M ero colictBa. PopMyiia 1Jisl pelieHus ypaBHEHHH cos(X)=a
45. | Tema 2.13. Copep:xanue y4yeOHOro MaTepuasa. 5
Apxkcunyc. Penmenue ypaBHeHmii sin(x)=a Omnpezenenne apkcuHyca # ero cBoiictea. @opMyna Ut penieHns ypaBHeHHH sin(x)=a
46. | Tema 2.14. Coaep:xanue yuedOHOro MaTepuasa.
ApPKTaHIeHC U apKKoTaHreHc. Pemenne ypapuennii | OmnpeneneHue apKTaHTeHCAa M apKKOTaHTEHCAa W WX cBoiictBa. DopMmyna [UIs peUIeHWS ypaBHEHHN 2
tg(x)=a u ctg(x)=a tg(x)=a u ctg(x)=a.
47. | Tema 2.15. Coaep:xanue yuedOHOro MaTepuasa.
PenreHue nmpocTeifllinx TPUrOHOMETPHYECKUX IIpakTHyeckoe 3aHATHE 2
ypaBHeHUIl Pemenne npocTedimx TPUTOHOMETPHUECKUX YPAaBHEHHH C MPUMEHEHNEM BCEX M3YYCHHBIX (POPMYIL
48. | Tema 2.16. Coaep:xanue yuedOHOro MaTepuasa.
PenreHue TpMroHOMeTPHYECKUX YPABHEHUIA IIpakTHyeckoe 3aHATHE 5
METO/0M MPHUBEIEHUS K JIMHEIHOMY M KBaJpaTHOMY | PelieHue TpUroHOMETpHUUYECKHX ypaBHEHUH METOZOM NPUBEICHHUAX X K KBaJIpPaTHOMY ypPaBHEHHIO
YPABHEHHUIO
49. Tema 2.17 Copep:xanue y4yeOHOro MaTepuasa.
- MpakTuyeckoe 3anaTHE 2
OnHopoaHbIe TPHTOHOMETPHYECKHE YPABHEHUS . N
OnHOPO/IHBIC TPUTOHOMETPUYECKHE YPABHEHHUSI IIEPBOH M BTOPOH CTENEHH U aITOPUTM UX PELICHHMSI.
50. | Tema 2.18. Copep:xanue y4yeOHOro MaTepuasa.
Pemienne mpocTedINX TPUTOHOMETPHYECKUX [Ipumepsl pewieHuss NPOCTEHIINX TPUTOHOMETPUYECKMX HEPABEHCTB C IIOMOIIBIO EAMHHYHOM 2
HEPABEHCTB OKPY>KHOCTH
51. | Tema 2.19. Coaep:xanue yuedOHOro MaTepuasa.
IHoaroroBka K KOHTPOJIbHOI padoTe IIpakTHyeckoe 3aHATHE 2
IToaroToBKa KOHTPOJILHOM paboTe
52. Copep:xanue yueOHOr0 MaTepuaa.
Tema 2.20.
IIpakTHyeckoe 3aHATHE 2
KoHTpoabHas padora Ne2.
KonTpoabpHas padora Ne2.
Pa3nen 3. @®yHKIUM, MX CBOICTBA U rpauKu 30
53. Copep:xanue yueOHOr0o MaTepuaa.
Tema 3.1. O3HaKOMJICHHE C IOHATHEM ITEPEMEHHOH, TPUMEpaMH 3aBUCHMOCTEH MEXAY IIepeMEHHBIMHU.
N O3HakoMJICHHE C TOHATHEM rpaduKa, ONpeJeNieHne NPUHAUIC)KHOCTH TOYKM TI'papuKy (YHKIUH.
Omnpenesnenue YMCaI0BOH GPYHKIIUM U CIOCOOBI ee L 2
saxamnmst Onpe,“ueneﬂne o ibopMyne mpocTeifmel 3aBUCMMOCTH, BHIa ee rpaduka. Beipaxenune mo ¢opmyie
OJTHOI epeMeHHO yepe3 Apyrue.
O3HakoMJIeHHE ¢ onpenesieHneM GyHKuuu, GopMyIHpOBaHHE €To.
54. Tema 3.2 Copep:xanue y4yeOHOro MaTepuasa.
’ Omnpenenenne Bo3pacTaroleii 1 yobIBaromel, orpaHueHHON cBepxy (cHU3Y) ¢pyHkuun. Hanmensinee n 2

CpoiicTBa QpyHKIMii

HanOoJpIiee 3HAYeHUS (QYHKIMH. YETHOCTh W HEYETHOCTh (YHKIUN. AJNTOPUTM HCCICIOBAHUS
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(YHKITMY HA YETHOCTD.

55. Copep:xanue yueOHOro MaTepuaa.
Tema 3.3. Wsydenue nowsamusi obpamuoii QyHKyuu, ONPEICIICHUE BUNA U NOCMpPOeHUe 2paguxa 0OpamHou
N3y4yenne nousaTus o0paTHoOi pyHKIMHA @yuxyuu, Haxoscoenue ee obracmu
onpedenienusi U 061acmu 3HAYEHUI.
56. Copep:xanue y4yeOHOro MaTepuasa.
IIpakTH4yeckoe 3aHATHE.
Tema 3.4. O3HakoMJIeHHE C TpUMEpaMH (YHKIHOHAIBHBIX 3aBUCHMOCTEW B peajbHBIX IPOLEccCax U3 CMEKHBIX
DyHKINOHATbHBIE 3aBHCHMOCTH B PeaJIbHBIX JHMCLUILINH.
npoueccax O3HaKOMJICHHE C JTOKa3aTeIbHBIMH PACCYKICHHSIMH HEKOTOPHIX CBOMCTB JMHEWHOW W KBaJAPATHIHOMN
(yHKIIMH, TpOBEACHWE WCCICAOBAaHUS JIMHEHWHOW, KyCOYHO-JIMHEWHOW, IpOOHO-TMHEHHON |
KBaJIpaTUIHOHN QYHKIHI, TocTpoeHne uxX rpadukos. [Toctpoenne n urenne rpadukoB QyHKIHHN.
57. Copep:xanue yueOHOro MaTepuaa.
IIpakTHyeckoe 3aHATHE
Tema 3.5.
Cxema uccneoBanus (yHKIINH.
Hccnenosanue pyHkumuu N
CocraBieHnre BUIOB (PYHKITHIA [0 JAHHOMY YCJIOBHIO, PEIICHHE 3a1a4 Ha SKCTPEMYM.
Berinosinenue npeodpazoBanuii rpaduka QyHKIUH
58. Tema 3.6 Copep:xanue y4yeOHOro MaTepuasa.
e . . Ymenbiienne oOnactu onpenenieHuss (GyHKumu. Apudmerndyeckue ornepanuu Haja  (QYHKIUSMH.
IIpeoOpa3zoBanusi pyHKuMii U JelcTBUS HAJ HUMH H N
OCTPOEHHE CJIONKHOH (DYHKIIHH.
59. Copep:xanue y4yeOHOro MaTepuasa.
Tema 3.7. Beruncnenue 3naueHnit pyHKUM 10 3HAYSHUIO apryMEeHTa.
CreneHHble, MoOKa3aTeabHbIE U Jorapumuieckue Omnpenenenue Moj0XeHUs TOYKH Ha rpaduke 1o ee KOOpIUHATaM ¥ Ha00O0poT.
bynxuun Hcnonp3oBanne cBOMCTB (GYYHKIMK AJIs CPABHEHHUS 3HAUEHHUH CTEeTeHeH 1 orapugmMoB.
ITocTpoenue rpaduKoB CTEMEHHBIX, IOKA3aTEIbHBIX U JIOTAPUPMUICCKUX QYHKITUH.
60. | Tema 3.8. Copep:xanue yueOHOr0 MaTepuaJa.
I'pa¢ukm u cBOMCTBA TPUTOHOMETPHYECKUX IToctpoenwue u uccnenoBanne rpadukoB GyHKIUHA y=sinx
$ynkumii y=sinx
61. Tema 3.9. Copep:xanue yueOHOr0 MaTepuaa.
IIpakTHyeckoe 3aHATHE
IMoaroroBka k 1u(depeHIUPOBAHHOMY 3a4eTYy.
IToaroroBka k nuddepeHITUpPOBaHHOMY 3a4eTy
62. Copep:xanue yueOHOr0 MaTepuaa.
JuddepennnpoBaHHbIii 3a4eT. IIpakTHyeckoe 3aHATHE
JuddepenunpoBanHblii 3auer.
63. | Tema 3.10. Copep:xanue y4yeOHOro MaTepuasa.
I'paduxy u cBOlicTBa TPUTOHOMETPHYECKUX [TocTpoenue u nccienoBanue rpadukoB GyHKINH y=cosX
(yHKIMI y=cosx
64. | Tema 3.11. Copep:xanue y4yeOHOro MaTepuasa.
I'paduxy u cBOlicTBa TPUTOHOMETPHYECKUX [ocTpoenue u ucciaenoBanne rpapuxoB GyHKIM y=tgx
dynkumii y=tgx
65. | Tema 3.12. Copep:xanue y4yeOHOro MaTepuasa.

I'paduky u cBOMCTBA TPUTOHOMETPHYECKUX
(yHkumii y=ctgx

IocTpoenue u ucciaenoBanue rpagpuxkoB GQyHKIUM y=ctgx
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66. | Tema 3.13. Coaep:xanue yuedOHOro MaTepuasa.
IloaroroBka k KOHTPOJILHOM padoTe IIpakTH4yeckoe 3aHATHE 2
IToaroToBKa KOHTPOJILHOM paboTe
67. Copep:xanue y4yeOHOro MaTepuasa.
Tema 3.14.
TpakTHyeckoe 3aHsTHE 2
Kontponbnast padora Ne3
KonrposbHast pabora Ne3.
Pa3gen 4. KomOunaTtopnka 16
68. | Tema 4.1. Copep:xanue y4yeOHOro MaTepuasa.
H3yuenne npaBuwia komouHaTopukn. [IpaBuiio N3ydenue nmpapuiia KOMOMHATOPUKH U TIPUMECHEHUE [IPH PEIICHUHA KOMOUHATOPHBIX 33/1a4. 2
Npou3BeIeHNs
69. Copep:xanue y4yeOHOro MaTepuasa.
Tema 4.2. IMpakTuyeckoe 3aHsITHE )
Pa3menenusi, coueTaHus, NepecTaHOBKHU O3HaKkOMJICHHE C TOHATHSAMH KOMOWHATOPHKH: PAa3MEUICHHUSMH, COYETAHMSIMH, MEPECTAHOBKAMH H
(hopMynaMu 1S MX BEIYHCIICHUS.
70. Tema 4.3 Copep:xanue yueOHOr0 MaTepuaJa.
- IMpakTHyeckoe 3aHsATHE
PenreHue mpakTHYeCKHX 32124 ¢ HCMOJIb30BAHHEM . N
OO0ObsicHeHHE W TIpUMEHeHue (GOPMYIT Ui BEIYMCICHUS pa3MEIIeHUH, IePEeCTAHOBOK U COYSTAHHH MTPH 2
NMPaBHJ NepPecTAHOBKHU U pa3MelleHHs
pemeHnH 3aad.
KOMOHHATOPUKH .
PerieHne npakTHYECKUX 33124 ¢ UCIOJIb30BAHHEM MOHATHI U PAaBUII KOMOWHATOPUKU
71. | Tema 4.4. Copep:xanue y4yeOHOro MaTepuasa.
Pemenue npakTH4ecknux 3aJa4 ¢ IpHMeHEHHUEM IIpakTHyeckoe 3aHATHE 2
MPaBUJI pa3MelleHHs U COYeTAHUSA PenieHne npakTHYECKUX 33124 ¢ MPUMEHCHUEM MPABII PA3MEIICHUS M COYCTAHUS
72. Tema 4.5 Copep:xanue y4yeOHOro MaTepuasa.
" Osnakomiuienne ¢ OuHomoMm HelotoHa u TpeyronbHukoMm Ilackams. Pemenue 3amau Ha paziokeHHe 2
bunom HbloToHna
OnHOMA.
73. | Tema 4.6. Copep:xanue y4yeOHOro MaTepuasa.
Peunrenue 3a7a4 KOMOMHATOPUKH, TpuMeHssa 0uHoM | IIpakTuyeckoe 3aHATHE 2
HbloToHa u TpeyroabHuk Iackans. IToBTOpEHUE NPOIIEHHOIO MaTepualla 3a CEMECTP
74. | Tema 4.7. Copep:xanue yueOHOro MaTepuaJa.
IHoaroTroBka K KOHTPOJIbHOI padoTe IIpakTHyeckoe 3aHATHE 2
IToaroToBka KOHTPOJILHOM paboTe
75. Tema 4.8 Copep:xanue yueOHOr0o MaTepuaa.
o IIpakTHYecKoe 3aHsITHE 2
KoHnTpoabHas padora Ne 4
KonTpoabrHas padora Ne4.
Pa3nen 5. DjieMeHTbI TeOPUHU BEPOATHOCTEH M CTATHCTUKHU 18
76. Tema 5.1 Copep:xanue yueOHOro MaTepuaa.
o Omnpenenenye Ciay4ailHOro, JOCTOBEPHOTO M HEBO3MOXKHOTO coObiTHH. CymMma, Npou3BeneHHE 2
CoObITHsI. BeposITHOCTH COOBITHS. N
coObITnii. PaBHOE M mpoTHBOMNONIOKHOE coObITHE. Kitaccnueckoe onpeieneHne BEpOsSTHOCTH.
77. Tema 5.2 Copep:xanue y4yeOHOro MaTepuasa.
o . W3yuyeHne TeopeMbl O BEPOSTHOCTH CYMMbI HECOBMECTHBIX COOBITHH M ee cieacTBuil. Brrumcienue 2
CnoxeHnue BeposiTHOCTEI .
BEPOSITHOCTH HECKOJBKHUX COOBITHH.
78. | Tema 5.3. Copep:xanue y4yeOHOro MaTepuasa. 5

He3aBucumblie cOObITHS. YMHOKeHHE BEPOSITHOCTEIA.

I/I3yquI/Ie TCOPEMBI O BCPOATHOCTU YMHOXKCHHSA HE3aBUCHUMBIX coObITHI. Brruncienue BCPOATHOCTHU
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HECKOJBKUX COOBITHI

79. | Tema 5.4. Copep:xanue yueOHOro MaTepuaa.
Pemienue 3a1a4 ¢ npuMeHeHHEeM CBOICTB IIpakTuyeckoe 3aHsiTUE 2
BepPOSATHOCTEH Pemenue 3a1a4 Ha BEIYHCIICHUE BEPOSITHOCTEH COOBITHI
80. Tema 5.5 Coaep:xanue yueOHOro MaTepuaJa.
o O3HakOMJIEHHE C TOHSATHEM CIydyalHOW BeIMuuHBbL. J[MCKpEeTHbIE W HENpEepbIBHBIE CIydailHbIe 2
Cay4yaiiHble BeJIMIAHBI
BeJIMYMHEL. [ ICTOrpaMMa Y TIOJIMIOH YacToT.
81. Copep:xanue y4yeOHOro MaTepuasa.
Tema 5.6 O3HaKOMJICHHE C TIPEACTABICHUEM YHCJIOBBIX JAaHHBIX W HMX XapaKTCPUCTHKAMHU: TeHepalibHas )
LenTpanbHble TEHASHIUH CIYYANHON BeTHINHBI COBOKYITHOCTh, BBIOOpKa, CpelHee apupmeTnyeckoe, Mona, MeauaHa. [loHATHE O 3amavax
MaTeMaTHIeCKOHN CTATHCTHUKH.
82. Copep:xanue yueOHOr0 MaTepuaa.
Tema 5.7. IIpakTHyeckoe 3aHsiTHE ’
Mepbl pa3época ciayyaiiHOH BeJUIHHBI Mepsr pa3bpoca ciydaifHOM BEIMYMHBI: pa3MaX, OTKJIOHEHHE OT CpPEIHEro, IUCIEpCHs, CpeIaHee
KBaJIPpaTUIHOE OTKJIOHEHHE.
83. | Tema 5.8. Copep:xanue yueOHOro MaTepuaa.
PenreHue mpakTHYecKuX 3aa4 Ha 00padoTKy IIpakTHyeckoe 3aHATHE 2
YHCJIOBBIX JAHHBIX Pemenne npakTHYeCcKUX 33124 Ha 00paOOTKy YHCIOBBIX TaHHBIX, BRIYHCICHHAE X XapaKTSPHUCTHK.
84. Tema 5.9 Copep:xanue yueOHOro MaTepuaa.
- IIpakTHyeckoe 3aHATHE 2
KonTtponbnas padora NeS.
KonrposbHast pabora Ne5.
Pasznen 6. Hauana maTeMaTu4ecKoro aHajau3a 62
85. | Tema 6.1. Copep:xanue y4yeOHOro MaTepuasa.
O3HaKOMJIeHHE C TIOHSITHEM YHCI0BOIT O3HaKOMJICHHE C TIOHSATHUEM YHCIIOBOHM MOCIIEOBATEIILHOCTH, CIIOCOOAMHU €€ 3a/IaHusl, BBIYHCICHUIMU 2
TOCJIeI0BATEIHLHOCTH €€ YICHOB.
86. | Tema 6.2. Copep:xanue y4yeOHOro MaTepuaJa. 5
[penen mocjieN0BATETHHOCTH O3HAKOMJICHHE C TMIOHATUEM IPEJIelia MOCICI0BATSIBHOCTH.
87. Tema 6.3 Copep:xanue y4yeOHOro MaTepuasa.
- O3HaKOMJICHHE C BBIYMCICEHHEM CYMMBI OCCKOHEYHOTO YHCIIOBOTO psijia Ha TMpPHMEpPE BBIYHCICHHS 2
Bbruucienne cyMMbl 0€CKOHEYHOT0 YHCI0BOI0 pPsia . N
CYMMBI OECKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MTPOTPECCHH.
88. Copep:xanue yueOHOro MaTepuaJa.
Tema 6.4. IMpakTuyeckoe 3aHsITHE )
Apudmernyeckas u reoMeTpuyecKasi mporpeccus. Haxoxagernme n —oro 4ieHa apu(METHUECKOW W TE€OMETPHYECKOW IMPOTPECCHi, CYMMBI IIEPBBIX N
YIICHOB.
89. | Tema 6.5. Copep:xanue yueOHOr0o MaTepuaa.
CymMma feckoHe4HO yObIBalolleii reoMeTpHYecKoii IIpakTHyeckoe 3aHATHE 5
MPorpeccHn Pemenne 3amauy Ha npuMeHeHHE (OPMYIBI CyMMBI OECKOHEYHO YOBIBAMOIICH T€OMETPHYCCKON
MPOTPECCHU
90. Tema 6.6 Copep:xanue y4yeOHOro MaTepuasa.
NN . IpakTHYecKoe 3aHsITHE 2
JIuHeiiHbIH M SKCIOHeHINANbHBIN pocT. YucJio e. NN N
JluHeHHBIN 1 SKCIOHEHIIMATIBHEIN pocT. Yuco e.
91. | Tema 6.7. Conep:xanue yueOHOro MaTepuaJa. 5

Hcnosb3oBanne mporpeccuu 1Jisi penieHust

IIpakTHyeckoe 3aHATHE
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Pe€aJbHbIX 3a/1a4 NPUKJIAAHOI'0 XapaKTepa.

Vcnonp30BaHNe IPOTPECCHH IS pEIICHHs] peabHBIX 3a7ad MPUKIaJHOTO XapaKTepa

92. Copep:xanue yueOHOro MaTepuaa.
Tema 6.8. O3HaKOMJIEHUE C MMOHSITUEM MIPOU3BOIHOM.
ITonsiTHE NMPON3BOAHON, ee MeXaHHYEeCKHI CMbBIC W3zyyenune n GpopmynupoBaHue ee MEXaHHIECKOTO CMbICIIA.
W3ydenue aaropuTMa BEIYUCICHHS IPOU3BOTHON HA MPUMEPE BEIYUCICHHS MTHOBCHHOM CKOPOCTH.
93. Tema 6.9 Copep:xanue y4yeOHOro MaTepuasa.
- . BriBon (hopMysbl i BBIYUCICHHS MPOU3BOIAHON CTENCHHON (QYyHKIUH. BhIYmCcICHHE TpPOM3BOIHON
IIpousBonnasi creneHHoN GpyHKIMT N
CTENEHHOU QYHKINH.
94. | Tema 6.10. Copep:xanue y4yeOHOro MaTepuasa.
IIpasuia nuddepeHunpoBaHus [TpousBosHast OT CyMMBI, IPOU3BEICHHS M YaCTHOro ABYX QyHKIMH. [Ipon3BosHast ci1okHON QyHKIMH
95. | Tema 6.11. Copep:xanue y4yeOHOro MaTepuasa.
ITpou3BoaHbIE 3JIEeMEHTAPHBIX QYHKUMH YcBoenue npasui 1udGepeHIIPOBaHNS, TAOIUIIHI IPON3BOAHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
96. Copep:xanue yueOHOro MaTepuaa.
Tema 6.12.
IIpakTHyeckoe 3aHATHE
IIpumenenune Tad MBI MPOU3BOIHBIX o
. ITpumenenre TaOMHIBI POU3BOIHBIX DJEMEHTAPHBIX (YHKIMHA W TpaBWI AUGGEPSHIMPOBAHMS IS
3J1eMEeHTAPHBIX PYHKIMT .
HAX0)KJICHUH TPOM3BOTHBIX (DYHKITHH.
97. Copep:xanue yueOHOro MaTepuaa.
Tema 6.13. O3HaKkOMJICHHE C TIOHSATHEM YTJIOBOTO KOX(dHIHMeHTa NpAMOH. BBemeHme MOHATHS KacaTeTbHOH K
I'eomeTpuveckuii cCMbICJ TPOU3BOIHOM rpadpuky GyHKOUH. ['eoMeTpudeckuii CMBICT MpoW3BOAHON. DopMyia A COCTaBICHHUS ypaBHEHUS
KacaTelbHOU K rpaduKy (GYHKIUU B TOUKE X.
98. Copep:xanue y4yeOHOro MaTepuasa.
Tema 6.14.
. IIpakTuyeckoe 3aHsiTUE
CBsi3b NPOU3BOAHON W MPOMEKYTKOB BO3PACTAHHS U . N
[IpuMeHeHHEe NPOU3BOAHON K HAXOXKICHUIO MPOMEXKYTKOB BO3PACTAHUS W YOBIBaHHS (DYHKIUH.
yobiBaHuA GyHKIUH
Teopema Jlarpamka.
99. Tema 6.15 Copep:xanue y4yeOHOro MaTepuasa.
T Heobxoaumoe ycioBue cymiecTBOBaHHMs SKcTpemyma — Teopema Pepma. JlocraTtouHoe yciaoBue
IIpousBoaHast ¥ 3KCTPpeMyMbI (PyHKIUH
CYIIECTBOBAHHS IKCTPEMyMa.
100. Copep:xanue yueOHOro MaTepuaa.
Tema 6.16.
N IIpakTHyeckoe 3aHATHE
IIpoBenenne ¢ MOMOLIBIO POU3BOTHOM N o o
S N— [IpoBeneHne ¢ MOMOIIBIO TPOU3BOIHOM HCCIIEOBAaHUS (DYHKITHH, 3aJaHHOH (HOPMYIIOH.
y YcTaHOBIIEHHE CBSI3M CBOMCTB (DYHKIIMH W IPOU3BOTHON 1O UX rpaduKam.
101. Copep:xanue yueOHOr0o MaTepuaa.
Tema 6.17. IMpakTuyeckoe 3aHsITHE
HauboJsb1iee 1 HauMeHbIIee 3HaYeHHe PYHKIUM Haubornpiree n HanMeHbIIee 3HAYCHUS QYHKIIUHN HA 33JaHHOM OTpPE3KeE.
AJITOPUTM HAXOXKICHUS HAUOOJBIICTO M HAMMECHBIICTO 3HAUCHHIA
102. Coaep:xanue yueOHOro MaTepuaJa.
Tema 6.18.
. IIpakTuyeckoe 3aHsiTUE
Bropas npousBoaHas pyHKmmii N .
Haxoxnenue BTopoii Mpor3BOAHOM.
103. Coaep:xanue yueOHOro MaTepuaJa.

Tema 6.19.
Beinykiaocts rpadguka GyHKINH, TOUYKH Nepernda

IIpakTHyeckoe 3aHATHE

[TonsATue nponu3BoAHON BTOPOTO MOPSAKA.
Beimyxiiocts hyHKIUH.

Touku nepernda.
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104.| Tema 6.20. Coaep:xanue yuedOHOro MaTepuasa.
IIpnMeHenne NPOU3BOAHON K IOCTPOCHUIO IIpakTH4yeckoe 3aHATHE 2
rpagukoB pyHKIMii [TpuMeHeHHne NPOU3BOIHOM K HOCTPOCHHUIO rpaMKOB (QYHKIMH
105.| Tema 6.21. Copep:xanue y4yeOHOro MaTepuasa.
Hcnonb3oBanne reoMeTpu4eckoro U (pu3nueckoro IIpakTHyeckoe 3aHATHE 2
CMBICJIA MPOM3BOIHOI 17151 pellleHNs 32124 Vcnonp30BaHe T€OMETPUYECKOTO U (PU3NUECKOT0 CMBICHIA TPOU3BOAHOM /sl pelIeH s 33134
106. Tema 6.22. Copep:xanue y4yeOHOro MaTepuasa.
TpakTHyeckoe 3aHsTHE 2
KonTponbnas pabora Ne6
KonrposbHas pabora Ne6
107.| Tema 6.23. Copep:xanue y4yeOHOro MaTepuasa. 5
IMoHsiTHe MepBOOOPa3HON PYyHKIMHU [onstue nmeppooOpa3Hoii. CBsI3b MEXAY MPON3BOAHON (YHKIIMY U €€ IepBOOOPa3HOH.
108. Copep:xanue yueOHOr0 MaTepuaa.
Tema 6.24. IMpakTuyeckoe 3aHsITHE )
IIpaBuiia HaxXoKIeHHUs MePBOOOPA3HBIX Omneparyst ”HTETPUPOBAHMS.
Tabmuma nepBooOpa3HbIX dJIEMEHTAPHBIX HYHKITUH
109.| Tema 6.25. Coaep:xanue yuedOHOro MaTepuasa.
Penrenue 3aa4 Ha cBsI3b MEPBOOOPA3HON U ee IIpakTHyeckoe 3aHATHE 2
NMPOU3BOIHOI Pemenne 3a1a4 Ha CBSI3b IEPBOOOPA3HOH U €€ TPON3BOTHOM.
110. Copep:xanue yueOHOro MaTepuaa.
Tema 6.26. Onpenenenue KPUBOIUHEHHON Tpanenuu. )
IInomans KPUBOINHEHHOM TPanenuun 1 HHTErpas Onpenenenue UHTErpaa.
®dopmyna Herorona-JlenOuuma
111.| Tema 6.27. Copep:xanue y4yeOHOro MaTepuasa. 5
Bourunciienne HHTErpajoB
112.| Tema 6.28. Copep:xanue y4yeOHOro MaTepuasa.
IIpnMeHnenne MHTErpasa JJisi BBIMHCJICHAS IIpakTHyeckoe 3aHATHE 2
niomaaen Pemienue 3a1au Ha NpUMEHEHUE HHTErpaia JUlsl BBIYMCIICHUS TUIOIIAIEH.
113.| Tema 6.29. Coaep:xanue yuedOHOro MaTepuasa. )
IIpuMeHenne MHTErpaJa 1Jsi BbIYHCIEHHUS IIpakTHyeckoe 3aHATHE
(pu3nyecKHX BeJIHYHH [IprmMeHeHne MHTErpana AJs BRIYUCICHUS QH3HUECKUX BEIHYIHH.
114.| Tema 6.30. Coaep:xanue yuedOHOro MaTepuasa.
IIpuMeHenune NpouU3BOAHOI M MHTErpaJia K IIpakTHyeckoe 3aHATHE 2
pelieHHI0 MPAKTHYeCKNX 3a1a4. IToaroToBKa K KOHTPOIBHOM paboTe
115. Tema 6.31 Copep:xanue yueOHOr0o MaTepuaa.
- IIpakTHYecKoe 3aHsITHE 2
KonTponbnast pabora Ne7
KonrposbHast pabora Ne7
Pa3gen 7. YpaBHeHHS M HEpaBeHCTBA 24
116. Copep:xanue y4yeOHOro MaTepuasa.
Tema 7.1. . O3HaKOMJICHHE C TPOCTEHIIMMH CBEICHUSIMH O KOPHAX aireOpanyeckux ypaBHEHHH, MOHATHUSIMHU
O3HakoMIIeHHe C POCTEHINMHU CBEICHHAMH 0 HCCITEIOBAHHS YPABHEHM H CHCTEM YpABHEHHI. 2
KOPHAX aJredpanvyecKux ypaBHeHUii
117.| Tema 7.2. Copep:xanue yueOHOro MaTepuaJa. )

H3y4yeHue Teopun paBHOCHJIBLHOCTY YPABHEHUI U ee

PaBHOCHIIBHBIE ypaBHEHHS. TeopeMbl O pPaBHOCHIBHOCTH ypaBHeHHWH. IIpeoOpa3oBaHue JaHHOTO
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NMPUMEHEeHUs yYpaBHEHHUs B ypaBHeHHe-cinenoBanue. IIpoBepka kopHeil. ITotepst kopHEH.
118.| Tema 7.3. Copep:xanue yueOHOro MaTepuaa. )
OO0mue MeTo/bl pellieHUs YPaBHeHH I Merton 3aMeHbl nepeMeHHo. MckintoueHnre BO3MOXKHOM OTepH KOpHEH.
119. Copep:xanue y4yeOHOro MaTepuasa.
Tema 7.4. IIpakTHyeckoe 3aHATHE 5
Mertoa pa3ioKeHHs] HA MHOKATEIN CyTh MeTOAa pa3oKEHHWss HAa MHOXKHUTCHIH. PelleHue paluoOHAJbHBIX, HPPAUOHAIBHBIX,
MOKA3aTeIbHBIX, JIOTApU(YMUUICCKAX U TPUTOHOMETPHUCCKUX YPABHCHUN TaHHBIM METOJIOM
120. Tema 7.5 Copep:xanue y4yeOHOro MaTepuasa.
- . . IpakTuyecKoe 3aHsATHE
Merton BBelecHHSI HOBOI epeMeHHOIi 1J1sl peleHust . . 2
ABHCHMIL CyThb MeTO#a BBCACHUS HOBOW IEepeMEHHOW. PemieHue palMoOHANbHBIX, HPPAMUOHAIBHBIX,
yp MTOKA3aTeIbHBIX, JIOTapU(PMUIECKAX U TPUTOHOMETPHUECKUX YPAaBHEHUH TaHHBIM METOJIOM
121. Tema 7.6 Copep:xanue yueOHOr0 MaTepuaa.
o . Cytp  (YHKIMOHANBHO-TPAQUIECKOTO MeTojAa. PemieHuMe  parMOHANBHBIX, HPPANHOHAIBHBIX, 2
DYHKINOHAJIBHO-TPadpuyecKuii MeTos N
MTOKA3aTeIbHBIX, JIOTapU(PMUIECKAX U TPUTOHOMETPHUECKUX YPAaBHEHUH TaHHBIM METOJIOM
122. Tema 7.7 Copep:xanue yueOHOr0 MaTepuaJa.
e . N IMpakTHyeckoe 3aHsATHE
PenreHue HepaBeHCTB ¢ O/IHOI MepeMeHHOii. MeTon 2
HHTeDBAIOR PaBHOCHIBHOCTE HepaBeHCTB. CHCTEMa M COBOKYITHOCTh HEpaBEHCTB. VppannoHanbHEIE HEPAaBEHCTBA.
P ) HepaBeHCTBa ¢ MOIyIEM.
123. Copep:xanue yueOHOro MaTepuaa.
Tema 7.8. IIpakTuyeckoe 3aHsiTUE 5
Cucrema ypaBHeHuii. MeToJ N0OJICTAaHOBKHU CyTb MeTO/Ia MOACTaHOBKH.
Pemienue cucteM ypaBHEHHIA METOAOM ITOICTAHOBKU
124. Tema 7.9 Coaep:xanue yueOHOro MaTepuaJa.
- . IpakTuyecKoe 3aHsATHE
Cucrema ypasHenunii. Meroq aare6panieckoro 2
CTOEHISE CyTb MeTOa ANreOpandeckKoro CIOKCHHUS.
Pemenne cucteM METOZIOM anre0pandeckoro CI0KEeHUS
125. Copep:xanue yueOHOro MaTepuaa.
Tema 7.10.
N IIpakTHyeckoe 3aHATHE
Cucrema ypaBHeHuii. MeTol BBeJeHUsI HOBBIX 2
HeDEMEHNBIX CyTb MeTOa BBEJICHNSI HOBBIX IIEPEMEHHBIX JUISI CHCTEM.
P Pemenne cuctem MeTO0M BBEJCHHUSI HOBOM NIEPEMEHHOIA.
126. Copep:xanue yueOHOr0o MaTepuaa.
Tema 7.11.
IIpakTHyeckoe 3aHATHE
IIpuMeHeHne MaTeMaTHYeCKUX MeTOAOB /LISl 2
[IpuMeHeHNEe MaTEeMAaTHYeCKHX METONOB IS PEIICHHWS COACPKATCIBHBIX 3aJad M3 Pa3IMIHBIX
peleHns coaepKaTeILHBIX 32129 N .
oOnacTeil HAyKH U NpakTUKU. VHTepIpeTHPOBaHUE PE3YIBTATOB C YYETOM PEATHHBIX OTPAHUYCHUH.
127. Copep:xanue y4yeOHOro MaTepuasa.
IIpakTuyeckoe 3aHsiTUE
Tema 7.12. p
Konrponbhas padora Ne§ 2
KonTponbnast padora Ne§
I'eomerpus
Pa3nea 8. IIpsiMble U IVIOCKOCTH B POCTPAHCTBE 22
128.| Tema 8.1. Copep:xanue y4yeOHOro MaTepuasa. 5

HpeumeT CTEePEOMETPUH, AKCHOMBI CTEPECOMECTPHH

I'eoMeTpUUeCcKHe Tela U MOBEPXHOCTH B CTEPEOMETPHH.
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AxcroMsbl crepeoMerprr. CIEeACTBHS U3 aKCHOM.

129. Copep:xanue yueOHOro MaTepuaa.
Tema 8.2. IapamienbHOCT IPSMBIX B IPOCTPAHCTBE.
[apanaeabHOCTH IPSIMBIX, TIPSAMON U MJIOCKOCTH Teopema 0 mapauIeIbHBIX MPSIMBIX.
[apamienbHOCTh NPSMOI U TIOCKOCTH.
130. Copep:xanue y4yeOHOro MaTepuasa.
Tema 8.3. CkpeluBaromuecs: npsiMble.
B3aumHoe pacnoJiokeHne MPAMBIX B POCTPaHCTBe. | Teopema 0 CKPEeIUBAIOIUXCS MPIMBIX.
Yroa MexRIy ABYMs MPSIMBIMH Yo ¢ coHanpaBJICHHBIME CTOPOHAMH.
Yron MexIy AByMS NPSIMBIMHU.
131. Copep:xanue yueOHOr0 MaTepuaa.
Tema 8.4. [TapannenbHble MIIOCKOCTH.
IMapanie1bHOCTb MJIOCKOCTEM IIpu3Hak napajinenbHOCTH IBYX IIJIOCKOCTEH.
CBolicTBa apaJUICITHLHBIX TUIOCKOCTEH.
132. Copep:xanue yueOHOro MaTepuaJa.
Tema 8.5. Omnpenenenne TeTpasapa U ero CBOHCTBA.
TeTpas’ap u napaJuiesenumnesn OmnpeneneHne mapauIeeHIea ¥ ero CBOUCTBA.
3aja4y Ha NOCTPOCHUE CEUCHHH.
133. Copep:xanue y4yeOHOro MaTepuaJa.

[lepnenaukynapHbIe NpsIMbIE B IPOCTPAHCTBE.
[TapannensHele npsMble, TEPIEHIUKYISPHBIE K INIOCKOCTH.
[Ipu3Hak nepneHAUKYIIPHOCTH MPIMOM U MIIOCKOCTH.
Teopema o npsiMO¥ NepHneH IUKYISIPHOH K INIOCKOCTH.

Tema 8.6.
IepnenuKyJISIPHOCTH NPAMOIi H MJIOCKOCTH

134. Copep:xanue y4yeOHOro MaTepuasa.

Tema 8.7.

PaccrosiHue OT TOYKH J10 IINIOCKOCTH.
IepneHAMKYISAP U HAKJIOHHBIE. YTO0J MEKIY

Teopema 0 Tpex MepHeHaUKYIIApax.

NPSMOH U MJIOCKOCTHIO .
Yron MeXIy IpsSIMOH U IIIOCKOCTEIO.

135.| Tema 8.8. Copep:xanue yueOHOro MaTepuaa.
JAByrpannslii yroJ. [lepneHanKkyJApHOCTH JIByrpaHHblii yroJ.
J10CKOCTel IIpu3Hak nepneHIUKyISIPHOCTH IBYX IIJIOCKOCTEM.
136. Copep:xanue yueOHOro MaTepuaa.

IMpakTuyeckoe 3aHsITHE

Omnpenenenue NpsiMOYrojbHOro napaiesienunesaa.
CBolicTBa IpSIMOYTOJILHOTO Tapaslieenuie/a.
Pemenne 3agau.

Tema 8.9.
IIpsiMoyroJibHbIN NapaJjiejenumnes

137. Copep:xanue y4yeOHOro MaTepuasa.
Tema 8.10. IIpakTHyeckoe 3aHATHE
PenreHune crepeoMeTpruyecKUX 3a/1a4, CBSI3aHHBIX € Pemenne crepeoMeTprUYecKUX 3aad, CBA3aHHBIX C MEPICHIUKYISPHOCTHIO MPSMBIX M IUIOCKOCTCH,
TEePNeHIUKYJISIPHOCTHI0 MPSIMBIX | IIOCKOCTEI, HCTOJB3Ys UIAHUMETpHYCCKIE (DAKTBI U METOJIBI
HCNOJb3Ysl IVIAHUMeTpUYecKHe (PpaKThl U MeTObI CamocTosTeIbHasi padoTa 00yyaomuxcs
IToaroToBka K KOHTPOJLHOM padboTe
138.| Tema 8.11. Coaep:xanue yuedOHOro MaTepuasa.
KoHTpoabHas padora Ne9 IlpakTHyeckoe 3aHsITHE
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KonTpoasHas padora Ne9

Pa3gen 9. MHOTOrpaHHHKH M KPYIJible TeJa 36
139. Copep:xanue y4yeOHOro MaTepuasa.
Tema 9.1. ITonsTue MHOrOrpaHHUKA. )
[ousitne mHOTOrpanHnKa. [Ipnzma I'eomerpuueckoe Teno.
[Tpusma. ITiomaap 60KOBOM NOBEPXHOCTH NPU3MBI.
140. Copep:xanue y4yeOHOro MaTepuasa.
Tema 9.2. ITonsiTue nupamuabl. )
IMupamuaa IIpaBunbHas nupamuaa.
ITnomaas OOKOBOH M TOJTHOM MOBEPXHOCTH MTUPAMHU/IBI.
141. Copep:xanue yueOHOro MaTepuaa.
Tema 9.3. VYceueHHas nupamMuia U €€ CBONWCTBA. )
YceueHHasi nupamMuaa [Tnomans G0KOBOH M TOTHOM MMOBEPXHOCTH YCEUEHHON THPAMHUIBL.
Pewenue 3anau.
142. Tema 9.4 Copep:xanue yueOHOr0o MaTepuaJa.
e IpakTHyeckoe 3aHsTHE 2
I[nomans MOBEPXHOCTH MPU3MBIL, MHPAMHUIBL. N N N N
Haxoxxnenue mromaan 60KOBOM, MOJHOW MOBEPXHOCTEH MPU3MBI, MTUPAMUJIBI, YCEYCHHOW MHUPAMHUIBL.
143.| Tema 9.5. Copep:xanue y4yeOHOro MaTepuaJa. 5
Huauaap IonsTHEe NMIHMHIPUIECKOHN MOBEPXHOCTH U LIWIHHIPA.
144. Copep:xanue y4yeOHOro MaTepuasa.
Tema 9.6. IIpakTHyeckoe 3aHATHE 5
[nomans MOBEPXHOCTH IUJTHHIPA BriBox (hopMyIIbI T HAXOKACHUS U0 OOKOBOH M MOJHOM MOBEPXHOCTH IIUITUH/IPA.
Pemrenue 3agau.
145.| Tema 9.7. Copep:xanue y4yeOHOro MaTepuasa. 5
Konyc IToHsiTHE KOHMYECKOH MOBEPXHOCTH U KOHYCA. Y CEUEHHBIM KOHYC.
146.| Tema 9.8. Copep:xanue yueOHOro MaTepuaa. )
'Y ceueHHBbI KOHYC IToHsiTHE YCEUEHHOTO KOHYCa
147. Copep:xanue yueOHOro MaTepuaJa.
Tema 9.9 IMpakTuyeckoe 3aHsITHE )
Iaomans 60KOBOI U MOJIHON MOBEPXHOCTH KOHYyCA ITonsiTue pa3BepTKU KOHYcA.
BwiBog popMyIIBI /U1 BEIYHCIIEHUS] OOKOBOW M TTOJHOM IMMOBEPXHOCTH KOHYCA.
148. Copep:xanue yueOHOr0o MaTepuaa.
Tema 9.10.
IIpakTHyeckoe 3aHATHE 2
Buryuciienne miomaay MoBepXHOCTH TeJI BPalleHHs
Brrurciienue mioraau MoBepXHOCTU T BPAICHUs
149. Copep:xanue y4yeOHOro MaTepuasa.
Tema 9.11. [MonsiTre chepsr u mapa. )
Cdepa u map. YpapHeHue cepsbl BriBox ypaBHeHHUs cepbl.
Pemenue 3agau.
150. Tema 9.12 Copep:xanue y4yeOHOro MaTepuasa.
N BsaumHoe pacronoxkeHue cepsl U IMIOCKOCTH. 2

B3anmMHoe pacnoJioxkeHue cepbl U NI0CKOCTH

KacarenbHast I1ockocTs K chepe.
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ITnomanps chepsl.

151. Copep:xanue yueOHOr0o MaTepuaa.
Tema 9.13.
Ionstue oobvema.
Ionsitne 06bema. O0beM NPSIMOYTOIBHOTO 2
O0BbeM NPSIMOYTOJILHOTO MTapaJliesenuIeaa, MPU3MBbl
napaJjieienumnena, Npu3Mbl
Pewenue 3anau.
152.| Tema 9.14. Copep:xanue y4yeOHOro MaTepuasa.
O0beM Npu3Mbl, HHIHHIPA, MHPAMHA/IBI, KOHYCA H IIpakTHyeckoe 3aHATHE 2
mapa. Haxoxnenue o0beMa npu3Mbl, WIMHAPA, THPAMUJIB], KOHYCa, 11apa.
153. Copep:xanue y4yeOHOro MaTepuasa.
IIpakTH4yeckoe 3aHATHE
Tema 9.15.
IIpumenenne ¢opMys o0beMa TEOMETPUYECKHX MPOCTPAHCTBEHHBIX Tell. IIpuMeHeHne Qopmyn 2
Kom0uHanuss MHOTOrpaHHUKOB M TeJl BpallleHus!
IUIOIIAH U 00beMa Tel IUIAHUMETPHH.
Pewenue 3anau
154. Copep:xanue yueOHOr0 MaTepuaJa.
IIpakTHyeckoe 3aHATHE
Tema 9.16.
IIpumenenne ¢opMys o0beMa TEOMETPUYECKHX MPOCTPAHCTBEHHBIX Tell. [IpuMeHeHne Qopmyn 2
Kom0uHanuss MHOTOrpaHHUKOB M TeJl BpallleHus!
IUIOIIAH U 00beMa Tel IUIAHUMETPHH.
Pewenue 3agau
155.| Tema 9.17. Copep:xanue y4yeOHOro MaTepuasa.
Pemenue 3aga4 ¢ npumeHenueM ¢gpopmyJ1 odbema IIpakTHyeckoe 3aHATHE 2
Tell. [ToaroroBka K KOHTPOJIBHOU padore.
156. Copep:xanue y4yeOHOro MaTepuasa.
Tema 9.18. Aep y P
TpakTHyeckoe 3aHsTHE 2
KonTtponbnas padora Nel0
Konrposbhas padora Nel0
Pa3gen 10. KoopanHaThl H BeKTOPHI 20
157. Copep:xanue yueOHOro MaTepuaa.
Tema 10.1. OmnpezneneHne TPSAMOYTOIEHONW CHCTEMBI KOOPIUHAT B IIPOCTPAHCTBE.
IIpsamoyroyibHas cMcTeMa KOOPAUHAT B KoopauHaTHBIE TIIOCKOCTH. 2
npocrpancTie. KoopauHatsl BekTopa KoopaunaTs! BexTOpa.
[IpaBuia HaX0XJEeHUS KOOPAWHAT CYMMBI, Pa3HOCTH ¥ ITPOU3BEIACHNUS BEKTOPOB.
158. Copep:xanue yueOHOro MaTepuaa.
IIpakTHyeckoe 3aHATHE
Tema 10.2. p
9 KoopauHaTsl cepenHbl OTpe3Ka. 2
IIpocreiimme 3a7a4n B KOOpAMHATAX
Beluncnenue AMHBI BEKTOPA 110 €ro KOOPJIUHATAM.
Paccrosinue Mex1y IByMsl TOUKaMH.
159. Copep:xanue y4yeOHOro MaTepuasa.
Tema 10.3. Yron Mexay BEeKTOpaMH. )
CxajisipHoe Mpou3BeeHNe BEKTOPOB CkaisipHOE IPON3BE/ICHHE BEKTOPOB.
Pemienue 3agau
160.| Tema 10.4. Copep:xanue y4yeOHOro MaTepuasa. )
Yroa Mexay npsiMoii U JI0CKOCThIO BrluuciieHue yrioB Mexay NpsMbIMHU U IIJIOCKOCTSIMU.
161.| Tema 10.5. Copep:xanue yueOHOro MaTepuaJa. 2
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Pemenne 3aga4 ¢ noMoubo KoopaAuHAT HpaKTﬂ'—leCKOC 3aHATHE
HpI/IMGHeHI/Ie MCTOJla KOOPAUHAT IMPU HAXOXKACHUHU YIJIOB ,JJJINH U paCCTOﬂHI/Iﬁ.

162. Coaep:xanue yae0HOIro MaTepHaJa.
Tema 10.6. ep y P
BriBOI ypaBHEHUS IIOCKOCTH. 2
YpaBHeHUE IIOCKOCTH
Pemenne 3agau
163. Copep:xanue y4yeOHOro MaTepuasa.
Tlousarre IBUKEHUS.
Tema 10.7. 8
LenTpansHas cCHMMETPHUSL. 2

JBnxenust. lleHTpajbHas H oceBasi CHMMETPHH
OceBast cuMMeTpHst

Pemenne 3agau

164.| Tema 10.8. Coaep:xanue yuedOHOro MaTepuasa.
3epkanbHasg cumMetpus. [lapanienbHblil nepeHoc 3epkanbHas CHMMETPHSI. ’
ITapannenbHbIl IEpEHOC.
Pewenue 3anau
165.| Tema 10.9. Coaep:xanue yuedOHOro MaTepuasa.
IloBTOpeHUE N3YUEeHHOT O IIpakTHyeckoe 3aHATHE 2
TloBTOpeHne n3yueHHoro Marepuana. Pemenue 3anay.
166.| Tema 10.10. Coaep:xanue yuedOHOro MaTepuasa.
IHoBTOpEHUE HU3y4EeHHOTO IIpakTuyeckoe 3aHsiTUE
[ToBTOpEHUE M3y4YeHHOTO MaTepuaia. Peienue 3anay. 2
CamocrosTeabHast padoTa o0y4aoImuxcs
Pemenue 3amau. [ToaroroBka k ax3aMeHy.
JK3aMeH 6
Bcero: 332/2/6
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3. ®OHJ OHEHOYHBIX CPEJCTB JIJIsI IPOBEJIEHUSA TEKYIIENA 1
MPOMEXKYTOYHOM ATTECTAIIMA OBYYAIOIIUXCA MO JUCIHUATIIMHE

@®onp oneHouHbIX cpeAcTB (mamee — GOC) — KOMIUIEKT METOAMYECKUX U KOHTPOJIBHBIX
MaTepuasoB, HCHOJb3YEMBIX MpPU HPOBEJCHHUH TEKYIIEr0 KOHTPOJS OCBOEHUS pPE3yJIbTaToOB
o0yuyeHus 1 mpomexyrouHoit arrectauuu. (IIpunoxenue ).

4. YCJIOBUS PEAJIM3ALIIMU JUCIUATTJIMHBI
4.1. TpeOboBaHUsI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY O0ecIeYeHH 10

Aymutopus Ne 20, Ne24. VwueOHas ayauTopusi Il TMPOBEIACHUSA: JICKIIMOHHBIX,
CEMUHApPCKMX, IMPAKTUYECKUX  3aHATHH, YPOKOB, JUI1 IPOBEACHHUS  TIPYIIOBBIX H
WHIUBUIYAIbHBIX KOHCYJIbTAIlUM, IJIS MPOBEIACHUS TEKYIIET0 KOHTPOJS M MPOMEKYTOUHOU
aTTeCTalllU, KypCOBOT'O MPOEKTUPOBAHMS (BBITOJHEHHS KYPCOBBIX padoT)

VYyebHas mebenb, T0CKa, KOMITBIOTEPHI.

4.2. YueOHO-MeTOAMYeCKOEe M HH(OPMALIMOHHOE 0O0ecTiedyeHue TN CIUTIIUHbI

4.2.1. IlepeyeHb OCHOBHOI W JOMOJHHUTEJbHONW Y4eOHOH JIUTEPATYpPbl, HEOOXOAUMOM IS
OCBOEHHUS TUCUMUILINHBI

OcHoBHasi yueOHasi IuTeparypa:
1. Amumos II. A., Konseun FO. M., Tkauééa M. B., ®éooposa: Anrebpa u Hayana

MaTreMarndeckoro aHamm3a: 10—11-e kmaccel: 0a30BbI M yriayOnEHHBIN ypoBHU— 12-¢

u3a., crep., — MockBa: W3parenbctBo Jlamb, 2024. — 463 c. — (cpenmne
npodeccuonaibHoe  oOpazoBanue). — ISBN  978-5-09-112136-0. —  Tekct
aneKTpoHHBINH//DBC Jlanb[caiit].—URL:

https://e.lanbook.com/book/408656?category=44381

2. Amanacan JI. C., Bymysoe B. @., Kaoomyes C. b., [losuax 3. I'., Kucenésa JI. C.:
I'eomerpust : 10—11-if kmaccel : 6a30BbIi U yryOIEHHBINH ypOBHU: yueOHUK— 12-€ u3.,
crep., — MockBa: M3narensctBo Jlanb, 2024. — 287 c. — (cpenne npodeccuoHanbHoe
obpazoBanue). — ISBN 978-5-09-112137-7. — Tekcr : anekrponnsiit//IbC Jlanp[caliT].—
URL: https://e.lanbook.com/book/472934

JlonoiHUTeIbHASI YYeOHad JIUTepaTypa:
1. Mep3nsak A. I'., Homuposckuii J. A., [TonskoB B. M. Anrebpa u Hayasia MaTeMaTH4IeCKOTO

ananmu3a: 10—11-e kmaccel: 6a30BbIi U yriyOJIEHHBIN ypOBHU— 6-€ U31., CTep., — MoOCKBa:
WznparensctBo Jlanw, 2022. — 480 c. — (cpeane mpodeccroHanbHOEe 00pa3oBaHUE). —
ISBN 978-5-09-087877-7. — Tekct : onekrponnsiit//3bC  Jlanp[caiiT].—URL:

https://e.lanbook.com/book/360725
2. Mep3nsk A. I'., Homuposckuit 1. A., IlonsaxoB B. M..: T'eomerpus : 10—11-i1 knaccsr :

0a30BbIN U yrIyONEHHBIM ypOBHU: yueOHUK— 8-¢ m3Ad., cTep., — MockBa: U3mparenbcTBo
Jlanb, 2024. — 272 c¢. — (cpenne npodeccuonanpsHoe odbpazopanue). — ISBN 978-5-09-
112260-2 — Tekct : anekTpoHHbINH//DBC Jlanb[caiit].—URL::

https://e.lanbook.com/book/437393

4.2.2. IlepeueHb pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«AHTepHer» (majsee - cerb «UHTEpHET»), HEOOXOAMMBIX /JIsi OCBOEHHMS IHCIHUILIUHbBI
(Moxyis)



HaunmenoBanue AOKYMEHTA C YKa3aHUEM PCKBU3UTOB

Jorosop Ha moctym k ObC ZNANIUM.COM wmexny YYHuT B nume
qupektopa C® YYHuT u OO0 «3nannym»Ne 2024-56¢ ot 09.07.2024

Horosop Ha noctyn k OBC «3bC FOPAUTY (monHas KOIIEKIs) MEXIY
2 | YVHuT B nune aupekropa CO YVYHuT u OO0 «DneKTpoHHOE U3IaTeNbCTBO
IOPATT» Ne 1/25-36¢ ot 06.03.2025 .

Horoop Ha noctyn k ObC «YHuBepcuTeTrckas OuOIMOTEKAa OHJIAHHY
Mexny YYHuT «Hekcmenna» Ne 223-883 ot 19.08.2024.
4 Jorosop Ha moctyn k ObC «Jlamp» Mexay YYHuT m m3marenscTBOM
«JIaapy» Ne OI'3-647 ot 08.07.2024

Horosop Ha goctyn k COb mexny YVYHUT u uznarensctBoMm «Jlaup» Ne
C9b 47-11C 5010-24 ot 04.06.2024

JloroBop Ha AOCTYI K 3JIEKTPOHHBIM H3JaHUSAM B cocTaBe 0a3bl JaHHBIX
«HAYYHAS ODOJIEKTPOHHAS BUBJIIMOTEKA eLIBRARY.RU» wmexnay
YVYHuT u OO0 H3b Ne OI'3-1283 ot 05.12.2024

Horosop Ha BJl mucceprauuii mexny YYHuT u PI'b Ne 223-664 ot
15.07.2024

Jorosop Ha moctym k ObC BOOK.ru (moctyn k y4eOHHKY: OCHOBBI
poccuiickoii rocynapcTBeHHOCTH : yueOHuK / A. B. Manbko, A. A. Bunkos, B.
8 | B.T'ypees [u ap.] ; mox pen. A. B. Manbko. — Mocksa : KnoPyc, 2024. — 263
c. — ISBN 978-5-406-12322-5) mexny Y YHuT B nmume nupexkropa CO YYHuT
n OO0 «KnoPyc menna» Ne 6/u ot 16.10.2024 1.

2026/2027
(8]

YueOublii rox
(@)

4.2.3. Ilepeyenb MHGPOPMANMOHHBIX TEXHOJIOTH, UCIOJIb3yeMbIX NMPH OCYIIECTBJIEHUHU
o0pa30oBaTeJbHOI0 MpoLecca Mo JAUCHMIUIMHE (MOAYJdI0), BKJIKYAs MNepevYeHb
NPOrpaMMHOr0 olecneyeHusi W HHPOPMAIMOHHBIX CHPAaBOYHBIX cHcTeM (IpH
He00X0ITUMOCTH)

5. UHBIE CBEJAEHUA U (MJIN) MATEPUAJIbBI

5.1. Ilepeuennb 00pa3oBaTeIbHBIX TEXHOJIOIHIi, HCIOJIb3yeMbIX IIPH OCYLIECTBJICHUHU
0o0pa3oBaTeIbHOIO NMpoIecca Mo JMCIHUIIHHE

AKTHBHBIEC 1 HHTEPAKTHUBHBIE (DOPMBI IPOBEACHUS 3aHATUI
M cnonb3yroTcst akTUBHBIE M HHTEPAKTHUBHbBIE METOIBI O0YUEHHS B ITPOIECCe U3yUCHHUS AUCIUTUTNHBI

Ne HanmeHoBaHUue

1. Office Standart 2010 RUS OLP NL Acdmc

2. Windows 10

3. INEeKTPOHHO-6MbANOTEYHasA cucTema
Znanium

JACJIOBBIC U POJICBBIC UT'PHI.
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HNPUJIIOKEHHUE

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparnun
(benepanbHOE TOCYIaPCTBEHHOE OFOIKETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«Y GUMCKHUI YHUBEPCUTET HAYKHU U TEXHOJIOTHI

Crepnautamakckuid puman

KOJLIEIK

®OH/ OHNEHOYHbIX CPEACTB 11O JUCHUITJIMHE
OVYIIL.12 MATEMATHUKA

HaumenoBanue cienuaibHOCTH
15.02.10 Mexamponuka u pooomomexnuxa (no ompaciam)

KBanuduxarnus BeimycKHUKA
Cneyuanucm no mexampoHuke u pooomomexHuke

T'ox Hayama moAroTOBKU

2026
PazpaboTunk (cocTraBuTENH)
bouko H.b.
y4eHasi CTeleHb, yY€HOE 3BaHHUE,
kareropus ©.11.0.
Dopma obyuenus: ounasn
Crepnuramak 2026
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB

ObaacTh NpUMEHEHUs

®onp oueHouHbIX cpeacTB (POC) npenHazHadeH ISl IPOBEPKH Pe3yIbTaTOB OCBOEHUS
nucuuminabl - OVIL12  «MaremaTuka», BXOISIIEH B COCTaB MPOTPpaMMbl  MOATOTOBKHU
CIEIMAJINCTOB CPEJHETO 3BEHA O criennanbHocTu 15.02.10 Mexamponuka u pooomomexnuka
(no ompacnam), (ykpynuéHnod rtpynmsl crnenuanbHocTed 15.00.00 «MammHOCTpOCHUEY).
OO6bem yacoB Ha ayIUTOPHYIO Harpy3Ky 1o aucruruimHe 332 yaca.

2. ®opMBbI KOHTPOJISI H OLEHKH Pe3yJIbTATOB OCBOCHHS IMCIUIIIHHBI

KoHTposb 1 o11eHKa pe3yapTaTOB OCBOEHUS — 3TO BBISBIIEHUE, U3MEPEHUE U OLICHUBAHUE
PE3yJIbTaTOB OCBOEHUS IUCLUIUIMHBI.

B coorBerctBHM C y4ueOHBIM TuIaHOM crenuanbHocTH 15.02.10 Mexamponuka u
pobomomexnuka (no ompaciam), pabouyeil mporpamMmoil oO0IIeoO0pa3oBaTeIbHON Y4eOHOM
JUCUUIIIMHBL «MareMaTuka» MpeaycMaTpUBAEeTCs TEKYIIMM M IMPOMEXYTOUYHBIM KOHTPOJIb
pe3yJIbTaTOB OCBOEHUS.

2.1 ®opmbl TeKylIEro KOHTPOJIA

Texymuit KOHTPOJIb YCIEBAEMOCTH MPEACTABISAET CO00I MPOBEPKY YCBOCHHUS y4eOHOTO
MaTepuaia, peryJspHO OCYUIECTBIIEMYIO Ha MPOTSHKEHUH Kypca 00y4eHHUs.

Texymmii KOHTPOJIb pe3yabTaTOB OCBOSHHS IMCLUIUIMHBI B COOTBETCTBUU C paboueit
IporpaMMoOil M  KaJIEHJAPHO-TEMATHYECKUM IUIAHOM IPOMCXOAUT IMPU  HCIOJIb30BAHUU
CIICAYIOIIMX 00s3aTeNbHBIX (POPM KOHTPOJIS:

— BBINOJIHEHHE U 3alIUTa MPaKTUYECKUX padoT,

- IPOBEPKa BBIMOJIHEHUS CAMOCTOSITEIHHON pabOTHI CTYIEHTOB,

- IPOBEPKA BHITIOJHEHUSI KOHTPOJIbHBIX PadoT.

Bo Bpems mpoBeneHHsI y4eOHBIX 3aHATHI JTOTOJHUTENHFHO MCHONB3YIOTCS CIEAYIOIINE
GopMBI TEKYIIEro KOHTPOJII — YCTHBIH OMNpOC, pelleHHEe 3aJad, TECTUPOBAHUE IO TeMaM
OTJEIbHBIX 3aHITHH.

BoinosiHeHHe W 3a1MTAa NMpakTHYeckux pador. [IpakTudeckne paboThl MPOBOAATCS C
LIEJIbI0 YCBOEGHHUS M 3aKpEIJIEHUS PE3yJbTaTOB OCBOEHUS JMUCLHUIUIMHBL B Xo1e mpakTudeckoin
paboThel o0yyaroniyecs: y4aTcsli MCHOJB30BaTh (POPMYNbl, U MPUMEHATh PA3IUYHBIE METOAMKH
pacyeTra, AaHAJIMU3UPOBATh MOJYYEHHBIE pE3yJbTaThl MW J€NaTh BbIBOABL, OMNHUPAsICh Ha
TEOPETUYECKUE 3HAHUS.

Cnmcox npakTnyeckux pador:

[Tpaktuueckas padota Nel «BrimosmHenne apuMeTHUeCKUX IEHCTBHIN HAl YMCITAMI)

[IpakTuueckas padora Ne2 «Tpuronomerpuueckas popma 3anucu KOMIJIEKCHOTO YHCIIa»

[Tpaktuueckas padora Ne3 «300pa’keHre KOMIUIEKCHOTO YKCiIa HA KOOPJAMHATHOU TIIIOCKOCTH.
®opmyia Myaspay.

[Ipaktuueckas padota Ned «lIprumMeHEeHHNE KOMIUIEKCHBIX YHCEN MPU PEIICHUH (PU3MYECKUX U
TrEOMETPUUECKUX 3a7au»

[IpakTrueckas padota No5 «CteneHb ¢ HATypaTbHBIM U IEJIBIM MTOKa3aTEIeM

[IpaxTuueckas pabora Ne6 «ApupmMeTrnuecKkuii KOpeHb HATYPaJIbHON CTECHM

[TpakTrueckas padota No7 «Brruncinenne KOpHEH HaTypaabHOM CTETICHNY

[Ipaktuueckass pabora Ne8 «IIpeoOpa3zoBaHne YHCIOBBIX M OYKBEHHBIX BBIpaKEHU,
COZIepKaIIMX CTECIICHN)

[IpaxTuueckas padora Ne9 «B3zanmMHo oOpaTHblie (HyHKIIMHI»

[TpakTuueckas padorta Nel(0 «Pemenre moka3aTenbHBIX YPaBHCHHUIN

[Ipaktuueckas padora Nell «Cucrembl OKa3aTeIbHBIX YPaBHEHUN U HEPABEHCTB

[TpakTuueckas padota Nel2 «PemeHne mpuKIaIHbIX 3a/1a4 HA CIIOKHBIC MPOIIEHTHI»

[IpaxTuueckas padora Nel3 «/lecsiTuunble U HATYpaJbHBIE JTOTAPU(MBD»

[Ipaktuueckas padota Nel4 «JlorapudmMuyeckne ypaBHSHHUSI

[IpakTuueckas pabora Nel5 «Pemenne ypaBHeHU# rpaguueckiuM METOI0MY

[TpakTrueckas padorta Nel6 «Pemenune gorapuMuueckux ypaBHEHUN U HEPABEHCTBY
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[Ipaktuueckas padora Nel7 «[loaroroBka Kk KOHTPOJIBHOW paboTe.»

[TpakTuueckas padota Nel8 «lIpuMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX TOKIECTBY

[Ipaxtuueckas padora Nel9 «IIpumenenue GpopmyIr ABOHHOTO U MOJIOBUHHOTO YTIIOB)»

[Tpaktrueckas padota No2(0 «IIpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUIECKUX (HOPMYIT

U1 IpeoOpa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUI

[TpakTrueckas padota No21 «PemeHre mpocTeUIIUX TPUTOHOMETPUUECKUX YPaBHEHU»

[IpakTuueckas pabota Ne22 «PemieHre TpPUTOHOMETPUUECKUX YPABHEHUN METOJIOM MPHUBEICHHS

K JINHEWHOMY UM KBaJIpaTHOMY YPABHEHUIO)

[IpakTuueckas pabora Ne23 «Pemenne npocTeHInx TPUrOHOMETPUYECKIX HEPABEHCTB. »

[Ipaktuueckas padota Ne24 «IloBTopeHHE MPONIEHHOTO MaTepHaIay

[IpakTuueckas padora Ne25 «DyHKIIMOHAIBHBIEC 3aBUCIMOCTH B PEATBHBIX MPOIIECCaX)»

[IpakTrueckas padota No26 «MccnenoBanue GyHKIIHI

[IpaxTuueckas padora Ne27 «Pa3menienus, CoueTaHusl, IepecTaHOBKI

[IpakTuueckass pabora Ne28 «PemieHne mNpakTHYECKUX 3a7ad C HUCIOJIH30BAHUEM IPABHII
NEPECTAaHOBKU U pa3MeIleHUs] KOMOMHATOPUKI

[IpakTuueckass pabora Ne29 «PemieHne mpakTHUUECKHX 3a7ad C TPUMEHEHHUEM TPaBHII
pa3MeLIeHNs U COYETaHUs»

[Ipaktuueckas pabora Ne30 «Pemienue 3amay KOMOMHATOPUKHU, puMeHsst OmHOM HproToHa M
TpeyroyubHukK [Tackamns»

[Tpaktuueckas padota Ne31 «Pemenue 3a1ad ¢ MpuMEHEHUEM CBOMCTB BEPOSTHOCTEH

[IpaxTuueckas padora Ne32 «Mepsbl pazdpoca ciiydaifHON BEJIMYUHBD)

[Tpaktuueckas padota Ne33 «PemeHue npakTHUecKux 3a7a4 Ha 00pabOTKy YUCITOBBIX JAHHBIX)

[IpakTuueckas pabora Ne34 «Apudmerndeckas u reoMeTpudecKas Mporpeccus»

[TpakTuueckas padota Ne35 «Cymma 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUIECKOU MMPOTPECCHUI»

[Ipaktuueckass pabora Ne36 «lcmonp30BaHHE MPOTPEcCCUU JAJsl PEIICHUS peallbHBIX 3a/1adu
MIPUKJIAJTHOTO XapaKTepa»

[IpaxTuueckas padora Ne37 «[IpumeneHune TabIUIIBI TPOU3BOJHBIX HJIEMEHTAPHBIX (DYHKIIHI»

[Tpaktuueckas padora Ne38 «CBsi3b MPOM3BOTHON M MPOMEXKYTKOB BO3PACTaHUS M YOBIBAaHUS
GyHKITII

[IpakTrueckas padota Ne39 «lIpoBeaeHue C MOMOIILIO MPOU3BOIHON UCCIETIOBAHUS (PYHKITUN)Y

[IpakTuueckas pabora Ne4(0 «Haubonbiiee 1 HaMMeHbIIee 3HaUCHUE (DYHKITHH»

[Ipaktuueckas padota Ne41 «Btopas mpou3BogHas (yHKIIHI

[IpakTuueckas pabora Ne42 «BrinykinocTs rpaduka GyHKIIUN, TOUYKU TIEperudoar»

[Tpaktrueckas padota Ne43 «lIpumMeHeHrne MPOU3BOIHON K TOCTPOEHHUIO TPadUKOB (PYHKITUI»

[Ipaktuueckass pabora Ned4 «lcronb30BaHUE TE€OMETPUUYECKOTO M (PU3MUECKOTO CMBICIA
MIPOU3BOJHOM JUISl pEILICHUS 3a7a9»

[IpaxTuueckas padora Ne45 «[loaroroBka K KOHTPOJIIbHOM paboTe»

[TpakTrueckas padota Ne46 «lIpaBuiia HaX0XKIEHUS TEPBOOOPASHBIX

[IpakTuueckas pabora Ne47 «Pemienue 3a1a4 Ha CBSA3b EPBOOOPA3HOM U €€ TPOU3BOIHOM»

[TpakTrueckas padota Ne48 «lIpuMeHeHne HHTETpaia JjIsl BEIYUCICHUS TUTOIIA I

[IpakTuueckas padora Ne49 «[IpumeHneHne nHTerpasia s BbIYUCICHUS (PU3NUECKUX BETHYUH!

[IpakTtuueckass pab6ota Ne50 «lIpuMeHeHHWE TPOWM3BOJHOW W WHTErpaja K PEHICHUIO
IPAKTUYECKUX 3a7au»

[TpakTrueckas padota No51 «Metoa pa3noKeHUsT Ha MHOXKHUTEIIH

[IpaxkTuueckas padora Ne52 «MeTo BBeIeHUs] HOBOW EPEMEHHOM JUIsl pellieHUs ypaBHEHUI»

[TpakTuueckas padota Ne53 «PemreHne HEpaBEHCTB C OJHOM MIEPEMEHHOM

[IpaxTuueckas padora Ne54 «Cucrembl ypaBHEeHUNH. MeTO] TOACTaHOBKH

[Tpaktuueckas padota No55 «Cuctemsl ypaBHeHUH. MeTo anreOpandecKoro CI0KECHHS

[IpakTuueckas padora Ne56 «Cucrembl ypaBHeHUNH. MeTo/1 BBEIEHUS HOBBIX IIE€PEMEHHBIX»

[Ipaktuueckass pabora NeS7 «lIpumeHeHHe MaTeMaTHYECKUX METOJOB I pEHICHUS
COJIEpKaTENbHbIX 3a/1a4»

[Tpaktrueckas padota No58 «I[IpsMOyronbpHBINA MapaieaIenuIe1
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[Ipaktuueckass pabora NeS9 «PemieHne cTepeoMeTpUYECKMX — 3ajgad, CBSI3aHHBIX C
NEePHNEHAUKYJISIPHOCTBIO  MPSMBIX W IUIOCKOCTEW,  HCIONb3YS
IUTAaHUMETPUYECKUE (PaKThl U METOABI

[TpakTrueckas padota Ne60 «IloaroroBka K KOHTPOILHOM pabOTE

[Ipaktuueckas padora Ne61 «[lnormmaas MOBEpXHOCTH MPU3MBI, TUPAMUIBD)

[Tpaktrueckas padota Ne62 «Ilmommanb MOBEepXHOCTH MHJIMHIPAY

[Ipaxtuueckas padora Ne53 «[lnorraas O0KOBOH M MOTHON TOBEPXHOCTH KOHYCa»

[TpakTrueckas padota Ne64 «BrruucieHue mionaan NOBEPXHOCTH TEJl BPAIICHUS. »

[IpakTuueckas padora Ne65 «O0beM MpU3MBbI, HWIMHAPA, TUPAMUIBI, KOHYCA U IIApa»»

[TpakTuueckas padota Ne66 «KoMOnHAIMS MHOTOTPAHHUKOB M TEJT BPAILICHUS.»

[MpakTudeckas padora Ne67 «Pemnienue 3agad ¢ npuMeHeHneM (GopMyr oObemMa Tel.»

[TpakTrueckas padota Ne68 «IloaroroBka K KOHTPOIBHOMN pabOTE

[IpaxTuueckas padora Ne69 «IIpocreifue 3a1aun B KOOpIUHATAX

[TpakTrueckas padorta No70 «Pemenune 3a1a4 ¢ TOMOIIBIO KOOPIUHATY

[IpakTuueckas padora Ne71 «IloBTOpeHHE N3yYECHHOT O

[Tpaktuueckas padota No72 «IloBTopeHNE N3YIEHHOTOY

IIpakTuyeckasi pa6ora Nel «BrimosHeHne apudMETHUESCKUX IEHCTBUIN HAl YUCTAMI)

1 3an¥caTh B BHAe HeCATHYHOH apobu:

2 8 3 3 2 13
1) =5 2) = 3)=; 4)-=; 5) -8=; 6) —.
) 3 ) 11 ) 5 ) 4 ) 7 ) 99
2 BLINOAHHTE XefcTBHA H 3AIIHCATL De3yiLTAT B BHIe AecATHYHOH
npobu:
1) 2,1 2) B2, 3) 1,1,25:
11 9 13 3 3
4y 140,33; 5) 2 .1,05; 6) L.1,7.
6 14 9
3 3anucark B BHAe ODBIKHOBeHHOH ApoOH OecKOHEYHYIO JecATHY-
HYIO ApoOb:
1) 0,(6); 2) 1,(55); 3) 0,1(2);
4) -0,(8); 5) -3.(27) 6) —2,3(82).

4 BroiuHcaAHTE:
1) (20,88 : 18 + 45 : 0,36) : (19,59 + 11,95);

2) L.9+8.1,3.5
36

32 10 18"

5 BrluveauTs:
1) [31 + 0,24) 2,15+ [5.1625— 2 i) 2,
25 16/ 5
2) 0,364: —+2:0,125+21.0,8.
25 16 2
IIpakTuyeckasi pa6ora Ne2 «TpuroHomerpuueckas popma 3aUCH KOMITJIEKCHOTO YUCTIa

Vnpaxuenue 1.
a. PemuTh KBajipaTHBIC YpPABHEHHUS:
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a) x> +x+1=0; Omeem: —%i?i

b) x*—x+1=0; Omeem: %i%z‘

c) x*+1=0; Omeem: +1

d) 2x* +3=0; Omeem: + %

e) x*—10x+41=0. Omeem: 5+4i
b. Haiitu nelicTBUTEIBHBIC YHCIIA X U Y U3 YCIOBHUS PABEHCTBA KOMIUIEKCHBIX YHCET:
a) 9+ 2xi+4yi=10i+5x—6y, Omeem: (1; 3)
b) (1+i)x+(2+i)y=3i+1; Omeem: (5; —2)
c)5x2y+(x+y)i=4+3i. Omeem: (2; 3)

c. Bwmonnuts neiictue: (4+21)+(1+51)
d. Haiitu npousBeneHrne KOMIUIEKCHBIX uncen z | =3+2iu z 2 =1-i.
e. Haiitu yactHoe ot nenenust z 1 =3+41 Ha yncno z 2 =2-51.

Vnpaxunenue 2.
2.1. Jlanbl uncna z,=2+3i, z, =1— 2i. HaiiguTte uncna:

a) z,+zy; Omeem: 3—i

b) z—z,; Omeem: 1+5i
c)z,zy; Omeem: 8—i

d) ? Omeem. —0,8+i

2.2. Jlano: z=2+i. Haiigure z”, ecniu n=2, 3, 4.
Omeem: 3—4i; 2+11i; —7-24i
2.3. Haiijgute x u y u3 ypaBHenus (1+2i)x + (3-5i)y=1-3i,
2oex, yveR. Omeem: (—ii)
- 11 11
2.4. Beruucaure:

IIpakTuyeckasa padora Ne3 «M300paxkeHne KOMIUIEKCHOTO —4HCTa
KOOpAUHATHOM Imockoctu. Popmynia Myaspay.
Ynpaxnenue 1.
1.1. Ha koMII€KCHOM IJIIOCKOCTH MOCTPOUTH TOUKHU:
a) z=2+21; ¢)z=1-1; d)z=1+; e)z=i;, f)z=4
1.2 HaiiiuTe KOMIUIEKCHO-CONPSDKEHHBIE YUCIIA IS CIEAYIOLINX YUCEN U
HOCTPONTE UX HA KOMIUIEKCHOM TIOCKOCTH:
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a) z=3-2i; Omeem: Z =3+2i
b) z=—2i; Omeem: Z =2+i
c) z=5i; Omeem: Z =—5i
d) z=i; Omeem: Z =—i
e) z=6. Omeem: Z =6
1.3.
Bommonuuts neiictBue (3+3i)—(6+3i) u u300pa3uth reo-
METPHUYECKH.
Pewenne:

(3+5i) — (6+3i) = (3—6) + (5-3)i = —3+2i, unu
(3+5i)—(6+3i) = 3+5i—6-3i = —-3+2i.

I cioco®.
Ya II cnoco0.
B z, =3+5i;z,=6+3i
| -z, =—6-3i.
—  Z Lo Z,—2%, =Z]+(—Z:)
I Ya
Li-Z> [ Z -
L] L, R [T A
O X L 1A | 1 [ .
o|_ X
7> —

1.4 Bo3Beaure B CTENEHD

1) (2-(cos138° +i-sin138")%)

Omeem: 16-(cos192° +i-sin192° )
kY4 3T

2) (cos—+i-sin—)"°

) ( < )

Omeem: (cos0+i-sin0)

3) D.l-(-z:t}s?,?}rJr.!'-sing’?ﬂ-)5

Omeem: 0,1-(cosz+i-sinr)
4) (cos o +i- sing—ﬂ-}m
20 20
Omeem: (cos0+i-sin0)
IIpakTnueckass padora Ned «lIpumMeHeHME KOMIUIEKCHBIX YHCENT TPU PEUICHUH
bu3NYECKUX U TEOMETPUUECKUX 3a7au»
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kel. BumonueTe cookeHHe H BHYHTAHME KOMIUIEKCHEIX Yicen: (3 Oanma)

1) 5y =—34+5i.z, =4-Ti,
2 1. 5

NL=—THoL =—+=1
3 4 4 6

3) 5, =06+02z,=-04-05:

MNe 2_(1 Gann)

Brnonuute rpauueckn ciokenne uncen Z; = —14+37 y 2, =44+ 50

ke3. (4 Ganna)
HaiiauTe nponinenenie KOMIUIEKCHBIX YHCE:

21 2 01

5n=2-31,z, =—4+1; NI =——-=0I, ==+~
D)4 Ly = N
3) 7, = 57,2, = 450; H5=5-3z,=2%
ked, (3 Ganna)
Brnonuute .:l'EHE‘TBH.:I!

E L 3=2i
D - D1 D143
ke 5_ (2 Ganna)

]S_

.
B0oinecTH B CTENEHE KOMIUIEKCHEIE YHCIA (_ 2i __.p-{

Ne 6. Pente kpanparusie ypasnenua: (3 danna)
ayx -Im+2=0;

G)axt+4x+5=0;

B)x - 14 +74=0.

IIpakTnyeckas padora Ne5 «CreneHp ¢ HaTypadbHBIM U LIEJIBIM ITOKA3aTEIEM»

1 mapHaHT | 2 sapHanT

Mol Buuncnute: 2 Danna

a)3{-216; &) 432 o2 81

Ne2. Pemnre ypassenne: 2 banna

- N i
a) x=0ok; R0, B) 16x*-1=0; rlll_%——r'—

Ne3. Buumcnure: 2 Ganna

i, z1 -!II"'Z|
2)3/0.008-27: 6143;;; ) fg: N<p :

Ned. Vpoctare papaxenne: 2 Gamna

a2 g™ r) 482" 4207

6)¥11°d" ; 2 ,f&_-’ 4
B}{HTEH: . d V4’
3t e}ﬁ'[ﬁ—ﬂwﬁ -’J|5+ 2.f5.

MNe5. BeHecHTe MHOKHTENE HI-IT0) IHAKA KOPHA. 2 Ganna

a)if—128a47; | 6) 4/ 6attat .

Nebh. BruecHTe MHOMHTENL 0] THAK KopHa. 2 Ganna

2av3a, a=0 vV 5b%, b=0
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IIpakTuyeckasi pa6ora Ne6 «AprdMeTHIECKUI KOPEHb HATYPAIIBHON CTETICHM)

Homep
I eapuanm 2 eapuanm
300aHUA
Botuucaume:
1 . 1
1 —f/ﬁ + V625 Y=1000 — Z‘ste
1
2 , _
YER {Y—0,001 - 1/0,0016 {35 100000
3 :| 64 °|, 19
125 32
5
256
4 V324: Va
V8
5 (V625 - V5): V5 (V25— V45): V5
anacmumb eupamenue;
6 Vasb7 : ab? V8lxty: i/3xy
- Va9 - V112 V54 - V120
~ 3250 G
8 V2ab - {4a?b - V27b Vabe - Va?b%c - \b5c?

IIpakTnyeckass padora Ne7 «[IpeoOpazoBaHre YHCIOBBIX U OYKBEHHBIX BBIpaKECHUH,
COJIEPIKAINX CTEIICHUY

3aoanue 1.

1,7 .2,
[IpencraBpTe JaHHOE BBIPAKEHUE B BUAE CTEreHu: )V )V Y

3aoanue 2.

0.2, 7,-0.7
Vrpocture Beipakenne: b 1b”

3aoanue 3.

YpocTure BelpaKeHue: (@)

3aoanue 4.

Coxparure 1po0b: —;

3aoanue 5.

2
3

33_1
22 11
X +XxT+Xx

1

xz-x%

3
4

-1,5

Haiinure 3HaueHe BhIpAXKEHUS: 7 | PHX = 0,0625.
R

3aoanue 6.

VYnpocture BeIpaxkeHue

3aoanue 7.

I+y*+y

+2\/;.
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2

a§—16_

a%
a% -4

VYrpocture BepakeHue
3aoanue 8.
1

. 3p 7 p _
HaiinTe 3HaYeHue BRIPAKEHUS 9°7-3 7 npup = 5 )

3aoanue 9.
1

o —6p —
HaiinuTe 3Ha4CHHE BBIPAKEHHUS 3 @ * 34 npup =-2.

IIpakTuyeckast padora Ne8 «IIpeoOpa3zoBaHne UYHCIOBBIX M OYKBEHHBIX BBIPAOKCHH,
COoACpIKAIINX CTCIICHU

1,7 .28 -5
3aoanue 1. llpencraBpTe TaHHOE BBIpKEHUE B BUAE cTerieHn: YV )V~ ) .

0,2 . 7,-0,7
3adanue 2. Ynpoctute Beipaxenue: b7 1h "

2
15y 3
3aoanue 3. YupocTture BelpaxkeHue: (a ) 3.

33
x7 =1

3aoanue 4. Cokparute 1podb: —————.
XT+XT+X

3

1 4

_L 1

. xZ-x?

3aoanue 5. Haiinute 3HaueHHE BBIPAXKCHUS: T npu x = 0,0625.
XX

1—
3aoanue 6. Yupoctute BeIpaKeHUE —ly + 2\/; .

I+y*+y
S_ 16
3aoanue 7. YIpOCTHTE BBIPAKEHHE — -a’.
a’ -4
1 1
3
3aodanue 8. Halinure 3HaYEHNE BHIPAKEHHS 9737 npup= E )
“6p 1
3aoanue 9. Haitnute 3HaYCHUE BBIPAKEHUS 3 '37 npu p = —2

IIpakTnyeckas padora Ne9 «B3zaumHOo oOpaTHbIE GYHKIIUN
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131

132

133

134

135

(YerHo.) BeiacHuTE, ABJAAeTca AW ofparumoit pyHKIUHA:

1) y=3x-1; 2) y=22+T7; 3) y=1;
X

4) y:J.;; 5) y=ax4; 6) y=x x<0.
HaiiTn dysrunio, obpaTHyw K AaHHOM:
1) y=2x-1; 2) y=-5x +4;

1 2 3x-1
3 y==x-=; 4) y=—"—;
)y S )y -
5 y=x*+1; 6) y=x*-3.

HaiiTi 0biacTe onpenesieHHA B MHOeCTBO 3HAYEHHH QYHKIHHA,
obpaTHO# K JaHHOM:

1) y=-2x+1; 2) y=ix—7;

) y=x2*-1; 4) y=(x-1)%;
5) y=2; 6) y=—2-.
X x—4

dysxuna y = [ (x) sanasa rpadpuxom (puc. 21). IToerponuTs rpa-
duk byrxkuun, obpaTHO! K AAHHOM.
Heaawrca nu B3auMHO obparTHBIMH QYHKIIHK:
)y=-x* n y= ~Vx;
2) y=—2* u y="x;
. | _ 1
y=x" n y= ﬁ,
4) y= E}}T M y=2x H

IIpakTnyeckas padora Nel( «PemeHue nokazarebHbIX YpaBHECHUN)
Pemnre ypaBHeHUS.
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209

210

211

212

213

214

3x -2
1) 45°1=1; 2) 0,3%-2=1; 3) 22:=243; 4) (%} =[~;-] :

1 27:=1, 2)400:=L; 3) [l) =25 4) (l) -1
3 20 5 3

81
1) 3:9"=81; 2) 2-4"=64;
I#l
3) 3 2.3*2=1; 4) 0,5°*7.0,5' " =2
2x 2x
5) 0,6 _0’63 = 0,6 . 6) 63x l=6°[l) .
0,6° 6 6

2) 23:+2_23:-2=30;
4) 3*" 1 -3*+3**1=63.

1) 32:—1 +32x= 108;
3) 2%*1 4 2% 14 2% =28;

I

1) 5*=8%  2) [%} =(%] s 3) 8°=5%;  4) 4¥=32,
1) 95 —4-83°+3=0; 2) 16* - 17 - 4 + 16 = 0;
3) 2565+ 5=0; 4) 64% - 8% — 56 = 0.
1) 3:3+:-12:1: 2} 2:2-7:+10=1;
x-1 1 1

3) 2%°2 = 4; 4) 0,5% = 45+1,

IIpakTnueckas padora Nell «Cucrempl OKa3aTeabHbIX YPABHEHUM U HEPABEHCTB)
PemmTe HepaBeHCTBO

208

209

210

211

212

213

214

3x -2
1) 457 1=1; 2) 0,3%-2=1; 3) 225=245; 4) (%] =(%J :

pear=li paoo=Ly 3 (l)-2s g [l) _L

3 20 5 3 81
1) 3-9°=81; 2) 2. 4% = 64;

el
3) 3 2.3e-2-1; 4) 0,5**7.0,5' "2 = 2;
2 2x
5) 0,6*.0,6° = 28 x; 6) 63* .l:s.{l) _
0,6° 6 6

2) 23:+2_23:42=30;
4) 3* ' -3*+ 3 "1 =63.

1) 3% -1 4+ 3% = 108;
3) 25+1 42514 2= 28;

1 x 1 x x
1) 5* = 8%; 2) (5) =[§] - 3) 3* = 5% 4) 4*= 32,

1) 9°-4-3*+3=0;

3) 26°-6-5"+5=0;

1) 3:=+r-12:1:
x-1

3) 2*-2 = 4;

2) 16" - 17-4"+ 16 = 0;
4) 64 - 8" - 56 =0,

2) 2:2-7:-10 = 1;

1

4) 0,5% = 4%+1,
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— 3x -2
208 1) 4" 1=1; 2) 0,3%%-2=1; 3) 22r=2473; 4) (%] =(-;-J +

209 1) 27*=1; 2)400°=1; 3) [lJ =25  4) {lJ =1,
3 20 5 3

81
210 1) 3:9°=81; 2) 2-4*=64;
xsd
3)3 2.3*2=1; 4) 0,5**7.0,5' ¥ =2;
2 2x
5) 0,6%.0,6° = 28", 6) 63* .l:ﬁ.(l] .
,6° 6 6

211 1) 3% -1 4+ 3% = 108; 2) 23=+2 _ 23 -2 _ 30;

3) 251 42514 2% = 28; 4) 3* ' -3+ 3 "1 =63.

x x x
212 1) 5*=8%  2) [%] -_-[%} . 3) 3% =52  4) 47=32,

213 1) 9-4-3"+3=0; 2) 16 -17-4"+ 16 = 0;
3) 26" -6-5+5=0; 4) 64 - 8* — 56 = 0.
214 1) 3:2+r-12:1: 2) 2:2-?:--10:1;
x-! A
3) 2%°2 =4; 4) 0,5 =4*+1,

IMpakTnyeckas padora Nel2 «Pemienue npukiagHbIX 3a7a4 Ha CIOKHBIEC MPOLEHTHD)
CymectByeT Gopmyna sl HAUUCICHHS CI0KHOTO MPOIICHTA!
S=A*(1+R)"

A- cymma BKIIaJa;

R- craBka nmporieHTa;

T- xonMUYecTBO NEPUOJIOB;

S- monyyaemasi cymma.

PaccMoTpuM HECKONTBKO 3a/1a4, PemaeMbIX TI0 3TOU (hopmyIie.

3aoanue 1.

Paccuurare cymmy Bkiaga udepe3 3 roja IpH CI0KHOM mpoueHTHOM craBke 10%
TOJIOBBIX, eciu ObL10 BiiokeHo 100000 py6ieii.

3aoanue 2.

C xakoil MPOIIEHTHON CTaBKOW HEOOXOJUMO BJIOKHUTH JICHBIU B OaHK, €CJIM 4epe3 2 roaa
BKJIQIUMK XoueT nonyduts 120000 pyOueii mpu nepBorayansHoM B3Hoce 100000 pyOeii?

3aoanue 3.

3a 5 ner npu ClOXKHOW NMPOLIEHTHOM cTaBke 7% TOAOBBIX HA CYETY y BKJAJUUKa CTAJO
200000 py6uteii. CKObKO ACHET OH BJIOXKWJ B OaHK?

3aoanue 4.

Jlst o0yuenus B kosutemke Heooxomaumo 120000 py6neit. Pogurenn OxcaHbI MOTOKUAIN
B Oank 75000 pybneit mon 6% romoBeIX (CIIOKHAs MPOILIEHTHAs CTaBKa). bymer nm y HEX
HeoOXxoaumasi cymma, eciia moka OkcaHa B IepBOM KJiacce (CuuTath 00ydeHue B mkoJe 9 ner)?

3aoanue 5.

bopuc xouer Bmoxute 50000 pyOmneit Ha 5 jeT, 4roObl moayuuth He MeHblme 70000
pyOreit. OguH OaHK mpejiaraeT BIOXKUTH JNEHbIH 1moa 8% TroloBBIX, a Apyroi - mox 0,5% B
Mmecsi. Kakomy 6aHky oTaaTh npeamnodreHue bopucy?

3aoanue 6.

Kakyio cymMMy HYKHO BJIOXHUTh B OaHK, 4TOOBI uepe3 3 roja Ha cyery Obuio 59550
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pyOIeii, ecnu cioxHas MPOIeHTHAsI cTaBka OaHka paBHa 0,5% B mecsi?

IpakTuyeckas padora Nel3 «JlecaTndnble U HATypalbHbIE JOTapUPMBbI»
Buiuncaurs (368—372).
368 1) log,, 225; 2) log, 256;  3) log, :!:—3; 4) log, ——.

343
369 1) log, 64; 2) log,81; 3) log, L; 4) log, 1
. 3 s 27 2 64
370 1) log,, 1; 2) log, 7; 3) log,; 64; 4) log,, 9.
~logg 4
371 1) (0,1)7'%9%3;  2) 1074,  3) 57#s3, 4 (é] ’

372 1) 4log'l3—glogl 27 - 2 log, 6;
2 2

2
2) %lg{),ﬁﬂl+1g3~.r'1000 - i; 1g/10000.

373 BHIUMCIHTH ¢ NOMOLIBI MHKDOKANBKYJIATOpA:
1) logg 7; 2) log,; 12; 3) log, 5 0,17; 4) log,; 8,1.
IIpakTuyeckasi padora Nel4 «Jlorapudmudeckue ypaBHEHHUS»

3x
208 1) 4 '=1; 2) 0,3%-2=1; 3) 22r=243; 4 (%] =[

co |
L S
L

209 1) 27*=1; 2)400:=1; 3 [l] —25;  4) (l) -1
3 20 5 3

81
210 1) 39" =81; 2) 2-4*=64;
z+l
3)8 2.32=1 4) 0,5°*7.0,5" "= =2;
2 2x
5) 0,67 .0,6% = 26", 6) 6%+ .l:ﬂ.(l) _
0,6° 6 6

211 1) 3% '+ 3% = 108; 2) 2% +2_ 2% -2_30;

3) 2°*1 42714 2 =28, 4) 3* ' -3+ 371 =63.

[

x x
212 1) 5*=8% 2) (%} =(%] i 3) 3*=5%; 4) 4*=32,

213 1) 9 -4.3*"+3=0; 2) 16" =17 -4+ 16 = 0;
3) 25°-6-5"+5=0; 4) 64*-8*-56=0.
214 1) 3:2+r-12:1: 2) 2;2-7:+10=1;
501 L 1
3) 2%°2 =4; 4) 0,5% =4*+1,

IIpakTuyeckasi padora Nel5 «Pemienne ypaBHeHH rpad)i4ECKUM METOIOM)
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ANTOpUTM peLLeHNs CUCTeMbI ABYX YPaBHEHWI C IBYMA HEW3BeCTHLIMK FPaguUeckuM METoA0M:
1) nocTpouTh rpaduk NEPBOro YpaBHEHWS;
2) NOCTPOWTL rPpadyK BTOPOro YpaeHeHWSs;

3) onpegenuTe TOUKK NepeceyeHus rpaduKoe (pelleHnen cMcTemsl ypaBHeH WA ABNAITCA KOOPAWHATE KadKaor
HallAeHHOR TOYKN).

lMpumep:

_ {:rg +y? =9,
pewiume cucmemy ypasHeHull
y—z=-3
Pewerue

1. Hawepmum epaguk nepeozo ypasHeHuUA x>+ y2 =9
Mpagukom ypasHeHUA ABAAEMCA OKPYHHOCME C UeHMPOM 8 Hayane koopduHam u paduycom 3.

2. Hauepmum 2paguk emopo2o ypasHeHUa Yy = & — 3 (eeipazuiu y).
3mo npamas, 047 nocmpoerus komopod Haiidém dee mouku: (0; —3) u (3;0).

3. OkpyxHOCMb U NPAMAA nepecekaromca e moukax A u B.
Touka A umeem koopduramesl (3;0), @ mouka B — koopduqamer (0; —3).

Maper yucen (3;0) u (0; —3) Aensiomcs peweHusMu 060UX YPABHEHULT CLCMEMB, G 3HAYUM, U PEWUEHUAMU CUCMEMs]
VpaeHeHutl.

Omeem: (3;0) v (0; —3).

I'paduueckuit cnoco0 pemeHus cucrteM ypaBHeHHH ['padukom ypaBHEHUS C JBYMs
MIEPEMEHHBIMH Ha3bIBAETCS MHOKECTBO TOUEK KOOPAMHATHOM IIOCKOCTH, KOOPAMHATHI KOTOPBIX
o0OpamaloT ypaBHEHHE B BEpHOE paBEHCTBO. I'paguku ypaBHEHHH € JBYMsI IEpEMEHHBIMH
BecbMa pa3HooOpa3Hbl. Hanpumep,
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2
y=—-—x+3
3 - npsaMas

]
B
+
Ll
h =
[
=]

y
2. xy=35, X - runepbona
j.y= X+ X 42— napabona
4. x*+ }1 = 4 — okpyxHocts, ueHTp (0;0), panuye - 2

rplllI}HICﬂH]-{ TAKHX }"[!&H-HEHHﬁ MOIYT ABJIIATLCH PA3JIHYHEIE JIMHHH.
/ Yk ¥,

\\\\i:j:ffn;a

a
i

W

napabona

KybuMecKas

¥,
X
[+]
o T napal
OEPYRHOCTE pavona

Pemmre cucremy n1Byx ypaBHEHUH

{y=x2+1 {(x_4)2+(y_5)2=9 [y+x—3=0
y= 1 y=x x2+y%2=9

[TpakTrueckas padota Nel6 «Pemenune jorapuMudeckux ypaBHEHUN U HEPABEHCTBY

3amanue 1
BruuciuTh:

1) J(\/7—2x/ﬁ+\/§)-2\/§; 2)\/(\/16—6\/7+\/7)-3;
3) \/(\/8+2\/E—\/8—2\/E)-2+7.

3amanue 2
0,216°
Berunciure: S —.
0,09+-0,027¢
3amanue 3.

Pemmte ypaBHeHuUs.
1) (x—2)(x+3)=0; 2) (x—l x+4=0;
3) J(x=2)x+8)=0; 4) Vx+1-+2x+7 =0.
3amanue 4.
VKaXuTe MPOMEKYTOK, KOTOPOMY TIPHHAUICKUAT KOPEHb YPaBHEHHS \ 2 —x=5+x=1.
3amanue 5.
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CKOJIBKO KOPHEH UMEET ypaBHEHHUE (x2 -9N\3-2x - x): 0.
3ananue 6.

Pemmte ypaBHeHne /49+ 9x{x + 4‘ —2x=".

3aganue 7.

Haiinute KopeHb ypaBHEHHS: 1) (%)’“3 = 64; 2) (%)’“3 =49,
3ananue 8. Pemmre ypaBaenwue: log,(5x—1) =2.

3ananue 9. Pemmre ypapuenue: lg(x” —2) =Igx.

3ananue 10 Pemmure ypapaenue log (x - 9)2 —2=2log, (x — 2) :

IpakTuyeckasi padora Nel7 «IloaroroBka K KOHTPOJIBHOU padbOTE»

BapuwantlI Bapuant Il
1. HaiianTe 3Ha4€HAC BHIPOKCHHA: 1. HaliguTe 3HaYCHHE BHIPOKCHHA:
8 2‘."321 !_19_‘ 4’. i 23.214
4#' 3“' 6. 3. 7 a) !6) 3'2 .B)s .
W \Jo.oszs AU . 40,125 ]f 56
2. Buiuncmure: 2. Borumcanure:

a) Va.48;6) Yo' .22 2. 2 ¥8-42;6) 2" 4232
3. Beiuncanre: U';_-'Jz_z'.{ﬁ+322 " 3. Boiuucaure: ‘\HO+3I9 -‘410-319.

JF ro d S=long
Al. Beluucnure:  a) log,32 + log E; 0) log,50 - 2log,5; g) 3lsiles g

A2, Haiinure 3Hauenus selpakenus: logy(9b), ecin log;b = 5.

A3. Ynpocture seipaxkenue: 27 + 2jog 15 —log ; 9.

. mn’
Bl. Haiiznre 3nauenue seipaxenns 108 . | e log .vm=log .n=1,

B2. Haiiute 3HaueHHE BBIPAKCHUS: [II‘ES)I’J: -[[Lf)'fl)l"2 10",

Al. Bouenwre: — a) logs75 + logs(25)"; 6 logs9 —loge27 ; 6) 8“7 11,

!
" 3
A2. Haitaure 3nauenue Beipaskenus log, a’, ecim logya =Y.

A3. Haiijire snavenne soipamenns: logv14 log12 .

n’ I |
B1. Haiignre snauenue sbipasenus 108 [TJ cecan log . —=log . b L,
a0 toa 1

Solog 5 4
B2. Haiiaunre sHaueue seipaxenms: 36 B _Elugn.uu /0,027,

IpakTnyeckas padora Nel8 «lIprumeHeHrE OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB)
OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO
sina + cos?a =1
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BcmomuuM, d9To KBagpar Jr000r0 4YHCla BCerja OoJbllle WU pPaBeH HYNIsS W ele pas
BHHUMATEJIbHO TOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

3ameuaem, uTo sina K 1u cos?a < 1

Otkyna —1 K sina K 1lu—-1<Kcosa K1

Hatinem sin f u cos [, 3ameTuM, 4to sina = cos ; acosa = sinf; tga = ctgf

To ecTh B IPSAMOYTOJILHOM TPEYTOJIbHUKE CUHYC OJJHOTO OCTPOrO yria paBeH KOCUHYCY JPYroro
(1 Hao6OoPOT).

3ameTuM, YTO 3Hass KOCHHYC OJHOTO yrja, MOXHO HaWTH CHHYC (TaHreHC, KoTaHreHc). U

HA000pOT.
cosa =+/—/1—sin’a
sina =+/—y/1—cos?a

3Hak +/- 3aBUCHUT OT TOTO, KAKOW YeTBEPTH MPUHAIIICIKUT YTOJI &.

3adanue 1

OTBeyaeM Ha BOIIPOC, MOKET JIM CHHYC TIPOU3BOIBHOTO yIiia paBHsThCA -2; 8; 1; 0,2; 1/8; /3 /2
MoKeT i KOCHHYC MPOM3BOJIBHOTO yIJIa paBHAThCS -6; -0,6; 1/2; 1/14;/5/25

3aoanue 2

MoXeT I CHHYC U KOCHHYC OJTHOTO M TOTO € yIJia YIOBIETBOPSTH yCIOBUSAM (OO 3amaHue

MOJXET 3BydYaTh TaK — CYIIECTBYET JHM TaKOW YTOJI @, YTO €ro CHHYC M KOCHHYC paBHBI
COOTBETCTBEHHO)

. 1 V3
1) sing = - ; cosa@ = —
2 2
[ToncraBisiem 3HaU€HHE B OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, MPOBEPSIEM

. N2 (V3 1,3
sin®a + cos?a = (E) + (?) =, +7 =1 Orser: IA(cymectsyer)

. 1 V3
2) sina = —; cosa = —
4 4
[ToncraBnsieM 3HaU€HHE B OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, TPOBEPSIEM
2 2
. , 1 V3 1 3 1
sin“a + cos“a = Z +

Otset: HET (Takoro yria a He cylLiecTByeT)

2] T16T1672

3adanue 3

Haiitn MHOXecTBO 3HaueHUH GyHKIMK Yy = 7 cos @ — 3
Bcecnomuaaem

—1Kcosak1

—7 K 7cosa K7

—7—-3K7cosa—3K7-3

—10 Ky < 4

OtBer: —-10Ky K4

TaHreHc ocTporo yria npsiMOyroJIbHOIO TPEYroJlbHUKA — OTHOILIEHUE IPOTUBOJIEKAILIETO KaTeTa
K IIPUJISKAIIEMY

a sina
tg a=-=
b cosa
Kotaurenc OCTPOro yria npAaMOyYroJIbHOIo TPEYyroJbHUKa — OTHOIICHUEC IMPUIICKAIIETO KaTeTa K
MIPOTHBOJICIKALICMY
b cosa
ctg a = —= —
a sina

Otkynatg a * ctg a =1, mubo, 4yTo TOXKE camoe tg a = pryn

40



3aoanue 4

Yemy paBeH TaHT€HC, €CJIM KOTaHTEHC paBeH -2; -7; 1/3; 15/2?

3adanue 5

MooxeT ju TaHrec yria paBHsTbes -4; 6; -3; 0; 10000007

3aoanue 6

JlokasaTh ToxkaecTBo cos*a — sin*a = cos?a — sina
cos*a — sin*a = (cos?a — sina)(cos?a + sin*a) = cos?a — sina

IIpakTuyeckasi pa6ora Nel9 «[Ipumenenre GopMyIr TBOWHOTO U TTOJIOBUHHOTO YTJIOB)

Dopmynvt 0801HO20 apZymenma
sin2a = 2sina cosa,
cos2a =cos’ a—sin’ @,
2tga
g2 = 280
l-tg°a
sin3¢ =3sina—4sin’ «,

cos3a =4cos’ a—3cos.

3aoanue 1

Haiitu sin 2a ¥ cos 2a , €ClU 57 < o < “T”, tga=0,75

3aoanue 2

Haittu sin 2a , ccmn 90° < & < 180°, sin e =%

3aoanue 3

I+cos2a +sin2a
YIpOCTUTH BBIpaKEHUE

cosa +sina
3aoanue 4

Joxa3zatsb ToxIecTBO cos’ @ —6¢cos” asin® a +sin® o = cosda

3aoanue 5
Pemmte ypaBHeHue 8sin2xcos2x =4.

Dopmynvt ROOBUHHOZ0 ApeyMeHma
,a l+cosa

cos’ —=———,
2 2

. ,a l-cosa

sin* —=———,
2 2

,a l-cosa

Z = >
g 2 l+cosa
2tg—
sina = 20(’
1+1g° —
1-tg> —
cosa = ,
1+1g”—
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3aoanue 1
Boruncinthb 1g15° 6e3 moMomy TabauI] ¥ MUKPOKAIbKYISTOPa
3aoanue 2

Bripasuts cymmy S =sin® o +cos® a gepes cos 4a
3aoanue 3

BeimonHuTh noHmkenne crenenu sin® 30°, cos?27°, tg* 75"
3aoanue 4

a .«
1+cos——sin—

a
Jloka3aTh TOXIECTBO =—ctg—
a . «a 4

I—cos——sin—

2 2

3aoanue 5
Pemmmts ypauenne 1—2sin” 2x=0

IIpakTuyeckasi padora Ne2( «[IpumeHeHNE OCHOBHBIX TPUTOHOMETPUUYECKUX (HOPMYJT
JUTSI IPEOOPa30BAHMS TPUTOHOMETPHUECKUX BBIPAKCHUI
3aoanue 1
2sin’ o —1
YrpocTuTs BelpaxkeHne 4 = ——
cosa +sina

3aoanue 2

(sina —cosa )’ -1

YIpOCTUTH BRIPAXKCHHE ~— -
sin“a —cos”a—1
3aoanue 3

2 2 2
YrpocTuth BeIpakeHue Cos” a g a +cos” a
3aoanue 4

cos’a —sin’ al

YrpocTuth BeIpaKeHUe —tg(—a
P P cos’ (—a) —sin(—a) cos(—a) g(-a)

3aoanue 5

V4 V4
YTOpoCTUTh BBIPAKEHUE cos(; - aJ +cos(a + E)
3aoanue 6

sin2a —2cos2a 2(sinax —cos )

YOpocTUTh BEIpAXKEHUE S = — T

(sina +cosa)cos” o cos2a

3aoanue 7
cosa sin o

YIpoCTUTh BBIpaXKEHUE —— > — >
2sin“a—-1 2cos“a-—1
3aoanue 8

sin(¢ — ) — cos(;Z - aj

yrIpOCTI/ITB BbBIpAXXCHHUC H HalTH €ro 4YHCJIOBOE 3HAYCHHE pu

. (37
cos(a — )+ sm(2 - aj
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4

IpakTnyeckasi padora Ne21 «PemeHue npocTelInX TPUTOHOMETPUYECKUX YPAaBHECHUI)

1. PemnTe ypaEHeHHEA:

1. Pemure ypaeuenus:

Hin{3,1'+£} ﬁ 51'1'.{'_1[:_5] = _ﬂ
3} 4 : a} 4 2
. iT 1 k,
cus{;——} = cos(2x + -
ﬁ} 3 4 2 ﬁ) 3 2
b . )
,g(xﬁ |=""3 Fg[-r—ﬂjr '—
B) 3 ) B) 3, V3
5 -
cosix=— cos(—)=~-
r) r) 4
sinf dx — %} =0 sin(3x — E} 0
a) : a) 3
T X
te(2x——) =1 te(=—=) = -1
e) 6 o 5 3
m}.?cm".r+cnﬂx—1—{‘1 %) 2tgx+igx—1=0

3) sin® x—+3sinxcosx =0

3) sin® x+2cosxsinx =10

IIpakTuyeckas padora Ne22 «PernieHrue TpUroHOMETPUUYECKUX YPABHEHUM METOI0M
MPUBEJICHUS K JINHEWHOMY M KBaJIpaTHOMY YPaBHEHUIO)

3aoanue 1

[IpuBecTn ypaBHEHHE K KBAaJAPATHOMY OTHOCHUTEIBHO OJHON U3 TPUTOHOMETPUYECKHUX (DYHKITHIA
Y HaliTH €ro KOPHU

1) sin®x=1;2) 2cos’ x=1;3) 2sin’ x +sinx -3 =0;

4) 2sin” x+cos’ x—3sinx—5=0; 5) 2sin” x+3cosx =0

3aoanue 2

PemmuTs ypaBHEHHE, PAa3JI0KUB HA MHOXKHTEIU €T0 JIEBYIO YaCTh

1)sin x —sin 3x = 0; 2) 3tg’x — \/gtgx =03;3) sin 7x —sin 3x —cos 5x =0

3aoanue 3

Pemmte 0JHOPOHOE ypaBHEHHE MIEPBOE CTEIICHH

1)\/§Sinx+cosx=0; 2) sinx—cosx=0;3)3sinx+2cos x=0.

3aoanue 4

PemmnTe 0qHOPOIHOE ypaBHEHUE BTOPOU CTENEHU

1)sin” x —3cos” x+2sinxcosx=0; 2) 6cos’ x+sin’ x —Ssinxcosx =0.

3aoanue 5

Pemmnts ypaBHEeHUE

1)2sin® x —5sinxcosx =3cos” x; 2) 3sin x+4cos x =1; 3) sin 2xcos 4x = sin 6x cos 8x

IIpakTnueckas padora Ne23 «Pemenne npocTeinX TPUTOHOMETPUIECKUX HEPABEHCTBY
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Bapuant — 1

) V3 6.2cosx +V3 =0
1l.sinx 27
7.sin?(x) + 7sinx > 0
2.5inx < —1
X X 1
, (x) N N 8.sin (Z) cos (Z) p \Tg
.COS 35
9.4 sin?(x) — 4 cos?(x) =1 =0
V3
4. cos 4x E?

5.2 cos G) <2

Bapuant — 2

lsinx:}—ﬁ 6.2cosx +vV2 =0
' -2

7.cos?(x) —4cosx < 0

2.cosx =1
8 sin? 3x , (3% :}1
. /3 .sin (?) coS (7)_5
3.(:05(1)2?
9.2 cos?(x) + V2sin(x) > 2
V2

. L _Ye
4.5sin2x = 5

5.2 cos G) <3

IpakTnyeckas padora Ne24 «[loBTopeHue npoilIcHHOro MaTeprasa»

Samanue 1. Bpraucints
1) 23 267 :2,3-3,6-(17.,2-0,125 + 0,005 :0,1)+ 6,25 -3,2 5
2) 9,25 -1,04 - (6,372 :0,6 + 1,125 -0,8):1,2 + 0,16 -6,25 -
3ananue 2.  YOpoCTUTH

1) 3 g—%Jz_o+3«/180—4‘/%5 :

” 1-v5 3 4
Jo  V5+42 Ve-+2°

3agaune 3. BeruuciauTb
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log
1) 8 2) log2 ™ ; 3) log VI g ; 4) —10g1 log, 9

3ananue 4. Pemnth ypaBHEHHE
2 3
1) (logzx)2—310g2x+2=();2) (IOgX) +5=210gx;

3) log ,(2x — 18 )+ log ,(x —9) =75
3aganue 5. Brrunciure

T T
1) log, cosg ;2) log;, tg;

3amanue 6. Haiitu FpaILYCHYIO MEpY yIJIa, BEIPaXXEHHOTO B paJyaHax:
) 2) -3) 37”; 4)2:5)3: 6) 0,36

. 0
3aganue 7. YKa}KI/ITe YETBEPTh, B KOTOPOH JIEKHUT yroa «, eciu a=300".
3amanme 8. HaliguTe 3HaYeHHME KOCWMHYyCa yria , €CIH H3BECTHO, 4TO: Sing~ -0,6 wu

3—7T<05<27z
2

Vx* =3x-2

Baganue 9. Halinure o6nacts onpenenenns Gpynkuun f(X) = BT

Samanue 10.

bankoBckas nporeHTHas craBka paBHa 12% rogoBbeix. KakoBa foikHa OBITH MEepBOHAYAIbHAS
CyMMa BKJIaJia, 9TOOBI 4yepe3 2 roja ero pa3mep cocraBmi 56448 pyoOieit.

3ananue 11

CKONBKUMHU CIIOCOOAMHU MOXKHO Pa3MECTUTh 6 pa3NUYHBIX aBTOMOOUIIEH B CEMH OJHOMECTHBIX
Ookcax?

IpakTnyeckas padbora Ne25 «OyHKIIMOHATBHBIE 3aBUCMOCTH B PEAJIbHBIX MPOIECCaX))
OTBeTUTH Ha BOIIPOCHI:

. KTo u3 yuensix man ompeneneHue QyHKIHH KaKk U3MEHEHHE OPAMHATHI TOUYKU B 3aBUCHMOCTH
OT U3MEHEHHUs ee abcuucchl?

2. Ko BrepBsIe cTan ynotpeoasaTs cioBo "dyHkmus"?

3. Ko BniepBhIe ain siBHOE orpeesneHue GpyHKiun?

4. Kto BBen o003HaueHne GyHKIIMH CUMBOJIOM f?

5. OxapakrepusyiTe (yHKIIMOHAIBHBIE 3aBUCUMOCTH B MYy3BIKE.

6. B uem 3akiiouaeTcss mMareMathyeckuidl mopTtper mocnoBull? IlpuBenuTe 1Ba KOHKPETHBIX
npumepa.

7. Kakue pyHKIMOHAIbHBIE 3aBUCUMOCTH BCTPEUYAIOTCS B OMOJIOTUH?

8. Kakue pyHKIIMOHAIBHBIE 3aBUCIMOCTH BCTPEUYAIOTCSl B MH(POpMaTHKE?

IIpakTuyeckasi pa6ora Ne26 «MccnenoBanue ¢yHKIIN
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P —
Tpmaep 1. Mecnegvitte dvasamso .‘fr}=izg.
e
Pemenme:
xz a X

]
1. D{fi={x€ Rix — 2 # 0}={x€ Rix = 2} = (—o5; 2) U (2; +=);
2. Beprukanenas acuvmrToTa x=2. IIposepra; ecm =2, o {rt3)(c-1)=0.

(x+3)x—-1)

3. Towuxu mepecedennd © 0CAMH KOOPIHHAT: a)f(ﬂ,]=—z=l=5; Togxa (0; 1.5);
e

6) f(x)=0, torma | (x+3)x-I)=0,

=3 s x=1,_ Toasm (-3; Oy m {1; 1)

4 TIpoMesVTEH 3HAKOTIOCTOAHCTEA <

- e
3 1 2 Puc. ]

5. Mecnenoven GwHEITHIO Ha 98THOCTD HITH HEIETHOCTE:
al Dl = (—:::- 2) U (2;40) - 3T0 CHMMETPHIECKOE MHOKECTEO]

EY 1) (3-x){x+1
6 =TT,

Tak Kax f (-0 = (x) B (=) #- f(x), To DvEEIHA fHe S819eTCH HH 9eTHOH, HH HedeTHOH.

6. CTeneHs 9HCIMTEDT Ha COHHHITY QONBINE CTENEHH SHAMEHATEIE, 3HAYHT, CVIOECTBVET

HAKJIOHHAA ACHMIITOTA. BLI;[EJIPIM eIV 9aCTE

o+ 2x-3 | x-2 _(x+3}(x 1) 5

©-2x x+4 J =xrt S
4x-3 (x— im] = {ﬁ —=0) =) »xt+4 = (f{x) - (x+4))—= 0,
4x—§ IMa9NT, IO ONPeJeTeH 0o V' = X + 4 — HAKTOHHAd ACHMITOTA.

3
Tak xax fix) =x+4 + iz Tae — # (), sga=mT, rpadHk He NepeceKaeT HAKIOHH VIO ACHMIITOTY.
e

7. Obmacta CVINECTEOEAHHA
rpaduxa:

Puc.?

C xt+2x—3
B Efv=F1 {fr,J:%. IlvcTe v — mapasMeTp, BRIACHHM BOSMOMHOCTE KOPHER v
e

TApAMEeTPHIECKOT0 VPaBHeHHA | 1x-2y=r- +Jx-3

X+ QpHEY-3)=0, y#0,
D=(2Y-4(2y-3)=4-dy+1"-Sv+12=" -1 v+ 16=0
Vv -12v+16=0, D=36-16=20

y=6+120=6+25

‘_;\f
&-205 — /625 4 Puc.3
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E(fi=(—00; 6 — 24/5] U [6 + 2\/5; +o0).
9. Tax xax E(fl=(—o0; 6 — 2-\,"3] U [6 + 245 +oe)= 3 = 6-24/5 u y: = 6+2\5 seamoTCH

SHA9EHHAMH MHHHMYMA H MakcHMyMa ¢vHEIHH. Haligem abcumccsl To9eK
. . b —(2-y) -2
oma dvermmy gix)=x*+ 20k +(2v-3) x=-—=——= jT
2a 2 =
6-2v5-2 _ 2(2—,/5)

ecm v = 6-245, Tox; = =— - =2 -5,

pa

2
= -2 2(2+,/5) =
ecmm 31 = 6725, To o = ——— =———=2+45
< <

VauTHIBAT MHOMKECTIEO 3HAYeHHH QJ}"HIHJ.[HH ONpEOEIACM,. KakKdd HF TOHUEK ABIACTCA TOYKOH

MHHWMVMA, 3 KaKad — TO9KOH MaKCHMYMA™ Xmin—2 + \,'E Tmar—2 - \,'E
min fix) = f(2 + 5) = 6+245 : max fix) =f(2 - V5) = 6-24/5.
Dif) DiF)

10. W= scxkmza rpadmxa caegver, y |
=T PVHKITHA fi%) :
E03pACTAET B NPOMERVTEAX ]
{-co; 2 — \.,"'E] ulf2+ \V'5; +o0): GoalE : o
VOBIBAET B TIPOMEEVTEAX |
[2-J52)u( 2 + V5] '

Puc.4
3ananue 1. Ucenenyiite hyHkumio no rpadpuxy

~ £

3amanwme 2. Uccnenyiite GyHKIUIO.
Dy =sin2x; 2)f(x)=5x4-6x2 -3

3amanme 3. Haiitu uHTEpBaIBl MOHOTOHHOCTH QyHKIMN: 1) f(Xx) =x 3 —4x2 + 5x — 1; 2) f(x) =

3+24x-3x2-x3;

IIpakTnyeckas padora Ne27 «Pa3menieHus, coueTanusi, IEPECTAHOBKM))

3anaua 1.

CKOJIBKO YEThIPEX3HAUYHBIX «CJIOB» MOYXHO COCTaBUTh U3 KapTOYEK B, €, 4, H, 0, C, T, b?

3anaya 2.

CKOIIBKO CYIIECTBYET YEThIPEX3HAYHBIX YHCEI, Y KOTOPBIX Bce UG PHI HeueTHbIe?

3anaya 3.

Heckonbko cTpOK B KauecTBE CHMBOJIA CBOETO TOCYJapCTBa PEIIMIIN UCIIOIB30BaTh (yiar B BHUIE
YEeThIpEX MO IBETYy: O€mnbli, CUHMM, KpacHbIH, 3eileHbld. CKOJIBKO BCEro CTpaH MOIYT
UCIIOJIB30BaTh TAKYI0 CUMBOJIUKY?

3anaua 4.
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W3 mudp 1,2,3,5 cocTtaBuiam Bce BO3MOKHBIE YEThIpEX3HAaUYHbIe yKcia (0e3 MOBTOpeHU Hdp).
CKOJIBKO Cpeaii HUX TaKuX uncen, koTopeie Oonbine 2000, Ho menbie 50007

3agaua 5.

CKONBKO CyIIecTBYET CIOCOOOB 3aHATH 1-oe, 2-oe, 3-¢ MecTa Ha ueMnuoHare mo ¢yroomny, B
KOTOpOM y4dacTBYIOT 10 xomann?

3amaua 6.

CkonpkuMH crioco0aMH  MOJKHO JEJErHpoBaTb TPOMX CTYJIEHTOB Ha MEXIYHAPOIHYIO
KOH(pepeHIHIo U3 9 WIeHOB Hay4YHOTo o01iecTBa?

IIpakTnyeckass padora Ne28 «PemieHne NpakTUYECKUX 3ajad C MCIOJIb30BAaHUEM IPABUI
MEePECTAaHOBKU U Pa3MEILICHUs] KOMOMHATOPUKI

3amaua 1. Y mamsl 2 si6510ka 1 3 rpymn. Kaxapiii 1eHs B TeueHUE S5 THEH MOApsT OHA BBIAAET 10
omHOMY GpyKTy. CKOTBKUMH CIIOCOOAMH 3TO MOXKET OBITh CCIIaHO?

3anaua 2. [Ipenqnpustie MOKET IPEIOCTaBUTh pabOTy MO OJTHOM clIelnaIbHOCTU 4 KEHIIIMHAMU,
no Jpyroil - 6 MyxumHaMm, N0 TpeThed - 3 paboTHHKAM He3aBHUCHUMO OT mosa. CKOJIbKUMHU
crocob6aMy MOKHO 3alOJIHUTh BAKaHTHBIE MECTA, €CIIM UMEIOTCS 14 MPEeTeHACHTOB: 6 KEHIIUH U
8 MyKunH?

33)121‘121 3.B MMaCCaAXXUPCKOM II0C3]IC 9 BaroHoB. CKOJIBLKHUMH CIIOCOOaMH MOYKHO pacCaiuTh B
moe3ac 4 YCJIOBCKA, IMTPH YCIIOBUH, UTO BCC OHU JOJIKHBI €XaTb B PA3JIMYHBIX Baronax?

3anaua 4. B rpynne 9 yenoek. CKOJIbKO MOXHO 00pa30BaTh Pa3HBIX MOATPYIII IIPU YCIOBUH,
YTO B MOArPYIIY BXOJUT HE MEHee 2 YeIoBeKk?

3agaua 5. I'pynny u3 20 cTyJ€HTOB HYKHO pa3JieluTh Ha 3 Opurajsl, IpuueM B IEpPBYIO Opuramy
JOJKHBI BXOJUTH 3 4e€JIOBeKa, BO BTOPYIO — 5 U B TpeTbto — 12. CKOJIBKUMHU CIIOCOOAMHU 3TO
MOYHO CJIeNaTh.

3amaga 6. Jlng ywactuss B KOMaHAe TpeHep orOupaer 5 manbuukoB u3 10. Cxonpkumu
crioco0aMM OH MOXET C(OPMHPOBATH KOMAHIY, €CIU 2 ONPEAETICHHBIX Malb4MKa JOJKHBI
BOWTH B KOMaHy?

IIpakTnueckass padora Ne29 «PemieHne NpakTUYECKUX 3aJady C MNPUMEHEHHEM MpPaBUI
pa3MeIIeHUs U COUETaHU»

3amaua 1.

B kmacce 25 yuenHukoB. CKOJIBKMMH cIOCOOaMH MOXHO W3 HUX BbIOpaTh 4 ydammuxcs i
JexypcTBa’?

3agaua 2.

CKOJIBKO BapHaHTOB TPEX3HAYHOIO IIU(PPOBOro KOJa CyIeCTBYyeT?

3agaua 3.

B kontekcre 2 OykBbl Oesoro mpera, 2 OykBbl CHHEro nBera M 1 OykBa eNTOro IBeTa.
CxonpKUMHU crioco0amMu MOKHO BbIOpaTh 3 OYKBBI (IIOPSAOK BBIOOpA HE BaXKeH)?

3amaua 4.

CxonpKUMHU c11oco0aMu MOKHO COCTAaBUTh OyKeT U3 7 LIBETOB, €CJIM B BallleM pactopskeHuu 15
BETOB?

3agaua 5.

CKONBKMMH c1I0CO0aMHU MOKHO COCTABUTh CITUCOK U3 6 (pUiIbMOB?

3agaua 6.

Ha KHMXHOH IOJIKE BBICTABJIEHB! 8§ KHUT Pa3InYHbIX aBTOPOB. CKOJIBKO CIIOCOOOB MMEETCs 1Jis
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paCcCTaHOBKHU 3THUX KHHUI B PA3JIMYHOM HOpHI[KC?

IIpakTnyeckas padora Ne30 «Pemenne 3anau KoMOMHATOPUKH, TpuMeHssl OnHoM HproToHa u
TpeyroapHukK Ilackans»

HE +-:‘.-"§ i
1. CKOJIBKO YJIEHOB Pa3JI0KCHUA ouHoMa {"\.- 3 v } ABJIAOTCA O ECJIIBIMA quciiaMu?
BhLIYHCIHTS CYMMY Cr +2C +2°C5 +2°C +2°C +2°C:.

3. Haiitu anrebpamdeckyro cymMmy KO3(P(GUIMEHTOB MHOTOYJIeHa OTHOCHUTENIBHO X,

: 17
MOJIy4aeMoro B pa3ioKeHUH OMHOMA (3x-4)".

IpakTnyeckas padora Ne31. «Pemienue 3a1a4 ¢ NpUMEHEHUEM CBOWCTB BEPOSATHOCTEI»
3ananue 1

B ypue Haxomutcs 15 Oenbix, 5 kpacHbix u 10 uépHbix mapoB. Hayran usBnekaercs 1 map,
HaWTH BEPOSITHOCTH TOTO, YTO OH OyZeT: a) OebIM, 0) KPaCHBIM, B) YEPHBIM.

3aganue 2

B marazun moctynuno 30 XOJOAWIBHUKOB, TSTh M3 KOTOPBIX HMEIOT 3aBOJCKOW Ie(deKT.
CrnyuaiiHeiM 00pa3oM BBIOMPAIOT OJUH XOJOIWIbHUK. KakoBa BEpOATHOCTH TOTO, YTO OH OyneT
0e3 nedexra?

3amanue 3

Habupast Homep Tenedona, aboHEHT 3a0bul J1BE MOcieaHne HU(PHI, HO MOMHHUT, YTO OJHA W3
HUX — HOJIb, a Jpyras — HeuéTHas. HaillTu BeposSTHOCTH TOTO, YTO OH HAOEPET MpPaBWIIBHBIN
HOMEp.

3amanue 4

AOOHEHT 3a0bl1 NMH-KOA K CBOEH CHM-KapTe, OJHAKO IIOMHUT, YTO OH COJAEPXKHUT TpHU
«IATEPKU», a ofHa U3 HUdp — TO U «ceMEpKa», TO JH «BOochMEpkay. KakoBa BeposTHOCTH
YCHEIIHOW aBTOPU3AINU C MIEPBON MOMBITKU?

3aganue 5

Haiitu BeposiITHOCTH TOrO, YTO IPH OPOCAHHMH JIBYX WUTPAIBbHBIX KOCTEH B CyMME BBITIAJIET: a)
ISTh OYKOB; 0) He Ooiee YeTHIPEX OYKOB; B) OT 3 10 9 OYKOB BKIIOUUTEIHHO.

3aganue 6

B mu¢dt 20-sTaxkHoro gomMa Ha mepBoM STaxe 3anuin 3 dyenmoBeka. M moexamu. Haiitu
BEPOSITHOCTh TOTO, YTO: @) OHU BBIWYT HA Pa3HBIX 3Taxkax 0) ABOE BBHIMIYT HA OJHOM ITaXE; B)
BCE BBIMYT HA OJHOM 3Taxe.

3aganue 7

KakoBa BepOSITHOCTB TOTO, UTO B UETHIPEX CAAHHBIX KapTax OyIeT OJUH Ty3 U OJUH KOPOJIb?
3aganue 8

B smuke Haxoautcs 15 xadecTBeHHBIX M 5 OpakoBaHHBIX Aeraneil. Haymauy u3Bnekarotcs 2
neranu. Halitu  BeposTHOCTH TOro, 4ro: a) obe pgeranu OyAyT KauyeCTBEHHBIMH;
0) ogHa meTanb OyeT KaueCTBEHHOM, a 0JIHa — OpaKOBaHHOM; B) 00e JeTannu OpaKOBaHHBI.
3aganue 9

Urpoky B mokep caaércs 5 kapT. HaliTu BepOATHOCTH TOTO, YTO OH IMOJIYYHT: a) Mapy IECATOK U
napy BayieTos; 0) ¢uemr (5 kapT oHOI MacTH); B) Kape (4 KapThl oJHOr0 HoMHHaNa). Kakyro u3
MEPEYUCICHHBIX KOMOMHALINI BEPOSITHEE BCETO MOTYUUTh?

IIpakTuyeckasi padora Ne32 «Mephbl pazdbpoca CirydailHON BETMYUHBDY
3ananue 1 Haiitu Moy, MeanaHy U cpeiHee 3HaUCHUE BBIOOPKHU:
1. 13,10, 15, 18, 21, 22, 10, 16, 10

2. 7,8,2,5,6,9,56,2,1,3,8
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3.

3aganue 2. Haiitu cpenHee apudmerndyeckoe M MaTeMaTHUECKOE OKUAAHUE 3HAYCHUH
CIIy4yallHOM BEIUYMHBI X:

11 10 15 14 16 12 20

M 2 5 6 1 3 2 1

3ananue 3. Haiitu pasmax Qucnepcuro U cpeHee KBaApaTUIHOE OTKIIOHEHHE:
a)2,5,8,4,12,6,2,8,1

0)-10,-5,0,2,5,7,8,9, 11, 15

3ananue 4. Haiitu qucnepcuto u cpeHee KBaApaTUYHOE OTKIIOHEHHE:

X 0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTnyeckas padora Ne33. «Pemenue npakTudyeckux 3azgad Ha oOpabOTKYy YHMCIIOBBIX
JAHHBIX»

3aoanue 1

Haiinem maremaruyeckoe OXKHAaHUE CIy4alHOM BeIMUYMHBI X — YMCJIA CTAaHIAPTHBIX JeTajel

cpeau Tpex, oToOpaHHBIX U3 napTuu B 10 neranei, cpeau KOTopbix 2 OpakoBaHHBIX. COocTaBUM

psna pacupenenenus ans X. M3 yciaoBus 3aiauu cieayer, yTo X MOXKET NPUHUMATh 3HaYeHus 1,

2,3.

3aoanue 2

3a/1aH 3aKOH paclpeneaeHus] IUCKPETHOM ciaydaiiHON BEIMYUHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) marematnueckoe oxuanue; 2) TUCIepcuio; 3) cpeHee KBaApaTuiecKkoe
OTKJIOHEHHE.

3aoanue 3

HaiiTu: a) MaTemaTnueckoe oxuaanue, 06) AUCIEPCHIo, B) CpeiHee KBaIpaTHUeCcKoe
OTKJIOHCHME TUCKPETHOU CIIy4allHON BEeIUYMHBI X 10 U3BECTHOMY 3aKOHY €€ paclpeeIeHus,
3aJaHHOMY TaOJIMYHO:

2 )5 2 ,1
3aoanue 4
HenpepoiBHas cirydaiiHas BenmuurHa X 3a/laHa HHTETPpaIbHON GyHKIUEH pacripeneneHus:
Onmpux <0,
Fx) =<x3nmpu0<x<1,
lopux > 1.

Haiitu: 1) nuddepenunansnyro Gpynkmuio pacnpeaenenus f(x); 2) mareMaTHIeCKOe
oxxunanne M(x); 3) mucnepcuro D(X).

3aoanue 5

Pabouwnii oOcmykuBaet Tpu ctanka. M3BecTHO, 4TO BEPOATHOCTH OecniepeOoiHOM paboTh Ha
MPOTSKEHUH OJHOTO Yaca Moclie HaIaAK! paBHA JUIs epBoro cranka 0,9, st BToporo craHka —
0,8 1 mnst Tpetbero cranka — 0,7. HaliTi BEpOSTHOCTB TOTO, YTO 32 3TOT Yac JIUIIb OJUH CTAHOK
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OTKa)XeT B paboTe U NOTpedyeT BMEIIaTENbCTBA pabovero.

3aoanue 6

BeposiTHOCTh OMaianus B 11€1b MPU OTACIbHOM BhIcTpesie paBHa 0,6. HaliTu BeposiTHOCTD
TOTO, 4TO YKcJIo onagaanuii mpu 600 BeIcTpenax OyaeT 3akiroueHo B npeaenax ot 330 mo 375.

3aoanue 7

Haiitu: a) MaTeMaTnueckoe OkuIanue, 0) TUCIIEPCUIO, B) CPEAHEE KBAIPATHICCKOE
OTKJIOHCHME TUCKPETHOU CIIy4allHOM BEeIUYMHBI X 10 U3BECTHOMY 3aKOHY €€ PaclpeleIeHus,
3aJIaHHOMY TaOJIMYHO:

IIpakTuyeckasi padora Ne34 «ApudmeTndeckas U reoOMETpUIECKas TIPOTPECCHSI
3amanue 1. [lana apudmerndeckas nporpeccus an : al = 10, d = 4. Haiitu a2, a4
3amanue 2. Halitu cymmbl Sn 151 apudgmeTndeckux mporpeccuii an, al =2, d=1,n=10
3amanue 3. Mexay uncinamu 7 1 35 BCTaBbTE IIECTh TAKUX YKCEN, YTOOBI OHU BMECTE C
JAaHHBIMU YHCIIaMHU 00pa30Baliu apu(PMETUYECKYIO TIPOTPECCHIO.
3ananue 4. HaiiTu niepBbIii WieH U pa3HOCTh apu(PMETHUECKON MPOTPECCUH, €CITH:
a,+a, =42 a,+a; =24
{am—aa=21' ) {aQ-aazﬁo ’
3ananue 5. Jlana apudmernueckas nporpeccusi: —10; —5; 0; 5...; U3BECTHA cCyMMa MEPBBIX N
wieHoB Sn = 585. Haiitu n.
3amanue 6. Jlana reomerpuyeckas mporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8
3ananue 7. Jlana reomeTpuuecKkas Mporpeccusi ¢ MOJ0KUTEIbHBIME WwieHaMmu bn . Haiitu b5,
b,-b,=6
comy [P1+ 0, =16

3amanue 8. HaliTu mepBbIe MATH WICHOB F€OMETPUUYECKON mporpeccuu bn : bl =4, q = 2.

IIpakTuyeckasi padora Ne35. «Cymma OeCKOHEUHO yOBIBAIOIICH T€OMETPUIECCKOM
MIPOTPECCHI

3aoanue 1

[IpeacraBuTh B Buae 0OBIKHOBEHHOM 1podu uncio 0,(6).

3aoanue 2

Jlana nocienoBarensHOCTh Cy = 5(—2)" . JIokaxkuTe, 4TO 3Ta MOCIEA0BATEIBHOCTD
ABIISIETCS] TEOMETPUUYECKOM Mporpeccue.

3aoanue 3

Jlana reomerpudeckas mporpeccust b, = 2(—3)" 1. Haiinute nsThlil 4WieH Mporpeccumu.

3aoanue 4

Haiiaute cymmy nepBbIX BOCBMHU WIEHOB MPOTPECCHH.

3aoanue 5

Haiinure cymmy GeckoHEUHOM reoMeTprudeckoi mporpeccuu 8;2;0,5;...

3aoanue 6

Jlana reomerpudeckas nporpeccusi C, ¢ MOJIOKUTETbHBIMU WICHAMH, B KOTOPOM
C4=24;C¢=96 . a) Haiinute C;. 6) Onpenenure KOJIMUYECTBO WICHOB MPOTPECCUU, HAUYMHAS C
NEepBOro, CyMMa KOTOPBIX paBHA 45.

3aoanue 6

CyMmMa GeckoHeYHO YOBIBaroIel reoMeTpruieckoi mporpeccuu papHa 150. Haiitu by, ecnu
q=1/3
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3aoanue 7

CyMMa 4ieHOB 0€CKOHEUHOH TeOMeTpUIeCcKOl mporpeccun b, B Tpu pasza OoJiblie ee
nepBoro wieHa. Haiimure otHomenue by/by.

IpakTuyeckas padora Ne36 «/crnosb3oBaHuE MPOTPECCUM IJIsI PEIICHUS PeabHbIX 3a/1a4
MPHUKIIATHOTO XapaKTepay

3agaga o gemennH xaeda. Cto Mep x720a pasgendTeR MeEOY MATRK THOORMH TAK, YTOOR BTOpOH
MOTYVEHI Ha CTONIRKO K& DOJBIIE MEpBOTO, HA CKOTBKO TPETHHA MOIVIHI OOIBIIE BTOPOTO, 9eTEEPTRIR
OOIBIIe TPETLETO H NATEIH OonLIe 9eTBepToro. Kpome Toro, ABoe NepBLIX JOTLKHEI IOTYIHTL B | pas
MeHEIIE TPeX ocTATsHE. CROMEKO HY:KHO JaTL Kakgomy?

Pemenne:

O=eEnano, KOMHY9ECTEa Xiaeda, IOMYVICHHBIE VIaCTHHKAMH Pasgeld, COCTABIANT EO3PACTAIOIIYIO
apadMeTHIecKyIo nporpeccuo. [IyeTe nepernil ee w1l X, pasHocTs v. Torda

0714 MEPBOTO X, J0MA BTOPOTO X + ¥, J0MA TPeTRero X + 2y, 10714 4eTEepToro X + 3y, 10714 MAToro X +
4.

HEL OCHOBAHHH }'C.‘IOEHﬁ 34089H COCTABIIACM C.TIE.:[}-'EO]]]}I'E dBd }’pE.EH'EI-IIij[Z
{ X%+ y) 4 (% +29) + (x4 39) + (2 +4y) = 100,
Tl (x4 y)] = (x4 20) 4 (x4 3y) + (x +4y).

[Tocae }-TIPOE['EHHIL:I CHCTEMA IIDHHHMACT BEHT

{x+2y=2[’l, .

11x = 2y. Pemme 3Ty cHCTeMY, IOTYIASMX= 3.y =6 . JHAYHT, X710 JOTKeH OBITH pasdelesH Ha

2 105 1 1

29

CASOVIONTHE YacTH 3, &, 20, 6, 383.

Vae e Jpeenem Erunrte zHaqm He TOIBED

Q{w apHbMeTHIECKYIO, HO H

s FeOMETPHYSCKVID NpOrpeccHI. Dot
Eeio =
- e _'---
%"-—. e HaOpHMEep., 3ajada H3  ODaOHpYca
_.(:—A“.H"IA-‘ .

Paiinga: «VY ceMH THIT IO CEMH HOMEK;
Ea¥Oad KOIKa CheJacT II0 CeMH l\fbl'l]IEﬁ_. K dad MBIINE CBECOACT IIO CEMH EKOMWIOCESE, HI EKa:EIOIO
KOI0Ca MOXET BEIPACTH IO CEME MSp ATUMEHA. Kax penmxn aHcaa storo pPaoa H HX C}-'}.ﬂﬁia'?»

Pewenwne:vicna’, 49, 343, 2401, 16807, 117649 npeacTaBNAKT FeoMeTpUYeckylo Mporpeccuio,

nepebiid YneH bs;= 7 W 3HaMeHaTenk Nporpeccd g=7. Toraa, McNonesya GopMyny n-ro YieHa

n-1

nporpeccukb,= bqg'"™", Haxoamm bg= 7 7%= 7 -75= 75= 117649.M0 dopMyne CyMMel N - NEPBbLIX

UNeHoB reoMeTpuYeckor nporpeccum:Sy=(b+1(q"-1)/(g-1), HaxoAWmMSg =
E_. 44 e

(7 .1} _ T((117649-1) = 137256
=1 &
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2. IlporpeccHs B MaTeMaTHKe
Jamaga Ne 1. Uncaa rpagycoB, COOSpiKAINHXCA B MOCISTOEATEIRHEIX BHVIPSHHHX VITax

HEKOTOPOTO MHOTOVTOABHHEA, COCTABIAKT NPOTPECCHIO, pa3sHOCTE koTopod 10; HammeHBmHE yroa
sToro MuoroyroreHExa 100°. Croarko B MHOTOVTOIBHHEE CTOPOH”

. Pemenne. 5,=(2a;+d(n-1))n:2= :(290—19{11-1})-11:225112—9511. Cyaama

o
rd
. EHYIPEHHHX VITIOE MHOTOVIOIBHHEA HAXOZHTCH Ho QopMyTIe, HIESCTHOH H3

reoneTpuE: (n-2)-180.
5n%+95n= 180n-360;

3n?-85n+360=0-

n2-17n+72=0;

n=8. n=9.

C}mECTB}'E'I JEBEd lIHDl'D}'l_OJLHHI{E._ F.IGE.'IETBOPHI‘OD]HX }'C.'.[DBHIO 3aIa9H: BGEL}IH}TD.‘ILHHK H
JCEATHVI OVIBHHE

[Iporpeccun B OHOTOTHH
3amaga Nel baxTepHd, NONAE B AHEBOH oprasHsM, K koHOy 20-H MHEHYTE JeIHTCH Ha OB OaKTepHH,

K139 H2 HHX K KOHITY caeayiomux 20 MHHYT JeIHTCH ONATE Ha Oe B 7.0 Hafinute uncmo
DAKTEpHH. 00pazVIOIIHXCA H3 OJHOH DAKTEPHH K KOHIY CVTOK.
Pemenne. B cyvtrax 1440 MueyvT Ka#gele IBAOUATE MHHEYT MOABIASTCA HOBOS MIOKOISHHS - 33 CYVTKH

72 noxonenna. [lo bopMyae cyMMEI NI IEPEEIX TICHOE FeOMETPHIECKOH IPOTPECCHH, v KoTopoi b1=1.

g=2, n=72, EaxoOHM, TTO S?2=2'_2—l: 4722366 482 860 645 213 696 - 1=4 722 366 482 869 645
213 695(oaxT).

IIpakTnyeckas padora Ne37. «IIpumenenne Tabnuibl IPOU3BOAHBIX ATIEMEHTAPHBIX

b yHKIIHI
3a0anue BprUUCINTH MPOU3BOAHYIO (PYHKINU:
x7 +5x® +24x%2 -7

7x4—W

(5x2% — 3x)*
(7x + 4)3 - (8 — 6x)°
12x* —5x7 + 8 — 3x

12x3 — Y%

3

12x° + s
(4x3 — 12)5

(12 — 7x)3 - (x3 — 2x)*

IIpakTnyeckas padora Ne38 «CBsA3b NpoN3BOAHON U MPOMEXKYTKOB BO3pACTaHUS U

yObIBaHUS () YHKITUH

3ananue 1. Ha pucynke n3zobpaxen rpaduk QyHkmun ¥ = f(z), onpeaeeHHOW Ha HHTepBaje
(—0,5;4,3).Onpenenure KOIMUECTBO LIETBIX TOYEK (Y KOTOPBIX KOOPAWHATA — IEJI0E
YHCII0), B KOTOPBIX MMPOU3BOIHAS (PYHKIIUU TTOJOKUTENIbHA, OTpUIaTeIbHA. (PHCYHOK 1)
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\/\ IVavA |

0| 2 4 3 x

Puc.1 Puc.2. Puc.3

3anmanue 2. Ha pucynke u3o0paxkeH rpaduk Gyakuuu v = /(z), onpeaeneHHoi Ha uaTeppaie (— 0
,5;4,1). Onpenenute KOJTUYECTBO IENBIX TOYEK, B KOTOPBIX MPOU3BOAHAS (DYHKIIUN
OTpHUILIATEbHA.

3amanue 3. Ha pucynke nzoopaxen rpaduk v = f'(z)— mpousBogHon GpyHkuu v = f(z),
ompexaenenHoi Ha uaTepBane (— 0, 6 ;4 , 8 ) . Haiimute mpomMexxyTku Bo3pacTanus HyHKIIUU
y = flz). B oTBeTE yKa)KuTe MPOU3BEICHUE LIETBIX TOUYEK, BXOIALIUX B 3TH IPOMEXKYTKH.

IIpakTnyeckas padora Ne39. «IIpoBenenne ¢ mOMOIILI0 MPOU3BOIHON UCCIIECTOBAHUS

GYHKITII
3aoanue 1

C moMoIIbI0 TPOU3BOJHON HAWIUTE IPOMEKYTKH BO3pacTaHus U yObIBaHUs pyHKIMH: f(X)
=2x" — 3x” — 36x + 40.

3aoanue 2

Uccnenyiite GyHKIHIO 1 ocTpoiite eé rpaduk: f(x) = -0,5x> + 2x + 6.

3aoanue 3

Haiiure HanGobIee 1 HanMeHblee 3Havenns Gpyuxun f(x) = x* — 8x> + 5 Ha
npoMexyTke [-3;2].

3aoanue 4

C moMomIsI0 MPOU3BOJHON HAWUTE IPOMEKYTKH BO3pacTaHus U yObIBaHUS pyHKIMH: f(X)
=x" - 8x*+3.

3aoanue 5

Uccnenyiite GpyHKIHMIO 1 ocTpoiite eé rpaduk: f(x) =-x" - 2x + 8.

3aoanue 6

Haiiiute HanGoblee 1 HanMeHblee 3HadeHns GpyHkimn f(x) = 2x° + 3x° — 36X Ha OTpe3sKe
[-2;1].

3aoanue 7

C moMoIIbI0 MPOU3BOJHON HAWIUTE IPOMEKYTKH BO3pacTaHus U yObIBaHUs pyHKIMH: f(X)
=2x" — 15x° + 36x.

3aoanue 8

Uccnenyiite GpyHKIHIO 1 ToCTpoiiTe eé rpaduk: f(x) = -x° + 3x + 4.

3aoanue 9

Haiiure HanGobIee 1 HanMeHblee 3Haverns Gpyuxun f(x) = x* — 2x> + 3 Ha
npoMexyTke [-4;3].

IIpakTunyeckas padora Ne4( «Haubosnpiee 1 HanMeHbIee 3HAUYCHUE (DYHKITH»
3aoanue 1

Jnsa dyHKIUH, rpaduku KOTOPBIX H300pakeHbl Ha PUCYHKE, a-T HailauTe:
TOYKH MaKCUMyMa U MHHHUMYMa (YHKIUH; 2) SIKCTPEMYMbI () YHKITUH.
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y“r UA
5 b =1
3 o4 '}
. (_.r |
Y | 3 i
i \ . | - V4 B 2 ," \Il e
=7i=h1 =2 \0j [ /al § N7 Tx =4 -4 N\ 0] | 2 4‘5 [zl
...3. i . | ;3 . '
a) 6)
7L 7
; ] @
-8 ]
9 ]
SEEIN RN * 6 \#/-2[0] [ 204/ 6 %
~9 \/ | 19 \

B) r)
3aoanue 2
Haueprtute 3cku3 rpaduka GyHKIUU
D) X =3, X =4, f(=3) =5, f(A) =5, 2) X =5, %0 =2, [(-5) =1, f(2) =6;
3) f—uemnas, x, , =-3,x,,=0,f(-3)=4, f(0)=0;
4) f —wnevemnas, x,, =2,x,.. =95, f(2)=3, f(5)=—4.
3aoanue 3

Haiinute Toukn MakcuMymMa 1 MUHUMYMa (QYHKITUH €€ MAKCUMYMbl i MUHUMYMBI
3 3
Dy=-x*+6x-8:;2) y=——33) y=———1;
x—-2 x+1
4) y=—(x+3),5) y=3sinx—1;6)y =1+ 21gx.
3aoanue 4
HaiinuTte Touku sKcTpeMyMa QYHKIIUU H SKCTPEMYMBI () YHKITHH
1 2 .
Dy=—=+1:;2) y=4M—x ;3) y=cos(x+£j; 4) y= 1—s1n(x—£j.
(x-2) 4 3
3aoanue 5
JIOKa)KHUTE CIENAYIOIINE YTBEPKIACHHUS:
ecnu f— yeTHas QyHKIMSA, x, - TOYKa MAKCUMYMA, TO — x, SBISETCS TOUKOI MaKCHMYMa;
2) ecnn f — HeueTHas QyHKIMSA HA IPOMEXKYTKE, x, - TOUKA MUHUMYMA, TO — X, SBJISETCS

TOYKOW MakCUMyMa.

IIpakTuuyeckas padora Nedl «Bropas npousBoaHas GyHKIIHI»
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1836, Hafita ycropeHHs Tena, JBRHAVIOSTOCT 0 2akoHy s (1) =2 ~ 3 + 4t (s —oyTe B
METPAX,  — BpeMd B MHHYTAX), B MOMEeHT EpeMenn: a)f=40cex; 0)r=14a

1837, HafitH ycEOpeHHE Tena, JRICKVINETOCT M0 2aK0HV § = VI (§ — IIVIE B MeTpax, f —
EpeMd E MHHYTaX). B OPOH3BOIBHEIN MOMEHT EPEMEHH L.

Jna garHex GVHKIHA HAHTH OPOHIBOIHEIE BeeX mopaakos (1838—1843):.
1838, p=(x+2). 1840,y =a% —x— 1. 1842. y = cos x.

1839, y=(2x —1)°. 184l p=x"+4a" — Ta? 1843 p=(1 + )10

1844 oxkazats. 49to 114 QVHEIHH ¥ = a sin X — b cos X cIpaEeIIHED COOTHONISHHE yp" =y

1845, Cronsko pasz Hy:EHO npoguddepeHIHpoEaTs QYEEDHID ¥ = (x~ + ljlm= 9TOORI B
PE3VIETATE NOTVIHICE MEOrowIeH S0-H cTenenn’

1846* . Hafite npomzeogayvio 100-ro mopagka or dyHEEIHE v = sin X cosx.
OTBETEL

_J
T MVT
1838, y =3 (x+ 2% y"=6(x+ 2 y"’—ﬁ y ----- ‘”’=...==r;: 1839, y’' =
= 6 (2¢ — 1)% ”—24{2.1'—1} y" = 48; y }r =0, 1842, y'=—sinx
y'= —cosx y" = sin rﬁ' V= cos x u Aanee mee nowropnerca. 1845. 150 pas.

1836. a) 18 m/mun® 6) 730 m/mun®. 1837.

1
1846, — sin x — — cos x + — sin3x.
2 4 4
IIpakTuyeckasi padora Ne42 «BrimykinocTs rpadguka QyHKITUN, TOUKH ITEPEruoay
3anmanue 1. Haiftu Touku nepern0a M HHTEPBAIBI BBITYKIOCTH U BMSITHHBI TPadUKOB

4 3 2 1= ay
yHKIHii. y=2x"—x" 43622 —100. y=x —4x —18x"+2x-1. y=1 (x 4) :
3amanue 2. HaliTu Touku nepern0a u MHTEPBAIBI BBITYKJIOCTA U BMSTHHBI TPaQUKOB
byHKIMiA. Y = st —ax 1824 +2x 1.
3amanue 3. HaliTu Touku nepern6a u MHTEPBAIBI BBITYKJIOCTA U BMSTHHBI TPaQUKOB

e

IIpakTuuyeckas padora Ne43 «[IpuMeHeHre NpoU3BOIHON K MOCTPOSHHIO rPpahuKoOB
b yHKIIHI

3aoanue 1

C moMonIbp0 MpOU3BOAHON HAMIUTE MPOMEKYTKH BO3pacTaHus U yObiBaHus GyHKIuu: f(X)
=2x" - 3x” — 36x + 40.

3aoanue 2

Wccnenyiite pyHKIHIO U TOCTpoiiTe eé rpaduk: f(x) = -0,5x + 2x + 6.

3aoanue 3

Haiinure Hanbonpiee n HanMeHbIee 3HaueHus Gyakun f(x) = x*—8x*+ 5 Ha
npoMexyTke [-3;2].

3aoanue 4

C moMomnibp0 MPOU3BOAHON HAMIUTE MTPOMEKYTKH BOo3pacTaHus U yObiBaHUs QyHKIuuU: f(X)
=x"—8x*+3.

3aoanue 5

Wccnenyiite hyHKIHIO ¥ TOCTpOiiTe 8 rpaduk: fix) =-x* - 2x + 8.
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3aoanue 6

Haiiiure HanGobIee 1 HanMeHblee 3HadeHns GpyHkimn f(x) = 2x° + 3x° — 36X Ha OTpe3sKe
[-2;1].

3aoanue 7

C moMomIpI0 MPOU3BOJHON HAWIUTE IPOMEKYTKH BO3pacTaHus U yObIBaHUS pyHKIHH: f(X)
=2x" — 15x° + 36x.

3aoanue 8

Uccnenyiite GpyHKIHIO 1 ToCTpoiiTe eé rpaduk: f(x) = -x° + 3x + 4.

3aoanue 9

Haiiiure HanGobIee 1 HanMeHblee 3Havenns Gpyuxun f(x) = x* — 2x> + 3 Ha
npoMexyTke [-4;3].

IIpakTnuyeckas padora Ned44 «Vcnonap30BaHrE T€OMETPUYECKOTO M (PU3UUECKOTO CMBICIIA
IPOM3BOIHON AJIS peIlIeHUs 3a/1a4»
CBA3b NPOM3BOAHOI C PU3NUECKUMU BENNUYNHAMMW.

CBA3bL NPOW3BOAHOMN C OnwucaHwne BenvYnH Pursnyeckan popmMmyna
HUZMHECKMMI BEAMHMHAMMK
? — CKOPOCTE __5
v=5(1) 5 — nepemMemeHne v t
@l — yCKOpeHHe v
a=v'(t) v — CKOpOCTh A= t
[ — cina Toka = q
I=q(t) § — 3JeKTpHUHecKHil 3apaAy Tt
P — NMHEeHHAadA [I0THOCTh _m
p=mil) m — Macca Tena P=T
I — gnuHa Tena
p — 0D'BEMHAS IJIOTHOCTE m
p=m'(V) m — Macca Tesa P=—
VV — obwem Vv

Nel. HaliTu KHHETHYECKYIO SHEPTHUIO TeNa, KOTOPOEe ABMKETCS MPSIMOJIUHEIHO 1O

3aKOHY S=l-r-1 (-5 — M3MepsieTcs B MeTpax, a | — B ceKyHax), uepes 10 c. moce Hayana
nBUKeHHs. Macca Tena CoCTaBIIsieT S K.
No2. B TOHKOM HEOJTHOPOJHOM CTEpKHE JUIMHOU 25 CM., Macca KOTOporo (B T)

pacnpesenena 1o 3akony = 21 =31 , TIIe I _ JUIMHA CTEPIKHS, OTCUMTHIBAIOIIASCS OT €0
Hayaja, HalTH JIMHENHYIO INIOTHOCTh B TOUKE:

1) OTCTOSIIEH OT Havaja CTEP)KHS Ha 3 CM.;

2) B KOHIIE CTEPKHSI.

Ne3. KonnuecTBo 371€KTpUUYECTBa, IPOTEKAIOIIEE YEPE3 TPOBOAHUK, HAUMHAS C

momenta t — 0 ¢ 3anaerca popmymnoit ¢ =¥~/ Haiinure cHily TOKAa B MOMEHT
BpeMeHu t =3¢,

Ne4. B kakoii MOMEHT BpEMEHHU CKOPOCTh TOUKH, KOTOpask ABMXKETCS MPSIMOJIUHENHO 11O

o _= N _ 1A .
akony 1= 3 1', M TepeMeleHHe B CAHTUMETpPAx, | — BpeMs B CeKyHIax), 6yaeT

paBHa 33 cm/c.?

IpakTuyeckasi padora Ne45 «[loaroroBka K KOHTPOJIBHOU padbOTE»
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1

HaiiTih uHTepBandbl BO3pACTAHHS W YORIBAHUA QYHKIHHA
y = 6x — 2x°.

HaliT TOYKH 3KCcTpeMyMa QYHKIHE Y= —+

o |x
= o

ITocTpouTs rpaduk dyHROHH:
1) y=2x"-x%+1; 2) y=x*- 3x.

PyHKNHA y = Jc+i HenpepsiBHAa Ha otpeake [1; 5]. Haiitu eé
x

HanboJiblllee © HAMMEHbINEe 3HAYEHHA.

IleprMeTp OCHOBAHHA NPAMOYTOJBHOIO NMapaijienenunena 8 M,
a BeicoTa 3 M. Kako# anuHbl foa#HBl ObITE CTOPOHEI OCHOBA-
HHA, 4T00Bl 00BEM mapaienenunena ObLl HaubGoOALIDHM?

HaiiTu HanbDonbilee W HauMeHbIlee 3HAYEHUA QYHKIMHU:

1) f(x)=2sin x + sin 2x Ha oTpe3ke [0; g n}:

2) f(x)= 2 cos x +sin 2x =Ha orpeske [0; xn].

M3 Bcex NpAMOYTroJbHEIX TPEYrOJbLHHKOB, ¥ KOTOPEIX CYMMAa OJ-
HOT'O KaTeTa M I'MOOTeHy3bl paBHa [, HaliTH TpeyroJibHUK C Han-
foapmeil naomagsLIo.

Cymma KaTeTOB NMpAMOYTroJabBHOro TpeyroabHHKa pasHa 40. Ka-
KVIO JAJHHY JOJKHBI HMETh KaTeThl, YTOOBI mIOHIaAB TPEyroJb-
HUKa Owlia HaubGonbmmen?

Cymma gumaroHaneid napanaejnorpaMma paBHa a. Haiitu Ham-
MeHbIIIee 3HAYEHHMEe CYMMEI KBAJ[paTOB BCEX €ro CTOPOH.

HaiiTu Touku mepermba pvHKODHUM:
1) f(x)=6x%— x3 2) f(x)=3x"+ 4x5.

W3 Bcex NMpAMOYTOJBHHKOB, BIIMCAHHLIX B MOJVKPYr paauyca R
TAK, 4YTO OJHA CTOpPOHaA NPAMOYroJBHHKA JIEXKHT Ha JHaMeTpe
noJaykpyra, BeldpaH TOT, ¥V KoTOoporo Haumbonbmas njaomanb.
HaiiTu aTy niaomansb.

IIpakTnuyeckas padora Ned6. «Beruucnenue nepBooOpasHoi it GyHKITHI»
3aoanue
Haiinure nepBooOpasnyto

f(x)=6x—9+3x5—T

3

X

f(x)=5cos(4x—2)+5x

S0 =

S = Jax+3 X

3
4sin* (5 -2x)
2 4
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3
f(x)—m

f(x)=5e"" +4x°

S =245
X

3

— 4
2x -5

fx) =

I3

f(x)=3"" 185

IIpakTuyeckasi padora Ne47 «Pemienne 3a1a4 Ha CBsI3b IEPBOOOPA3HOM U ee
MIPOU3BOIHON»

3aoanue

Haiinure nepBooOpasnyto

f(x)=6x-9+3x _3

Vx

f(x)=5cos( 4x—-2)+ 5x

3

SO = i 620
2 4

T s %
3

S() —m

f(x)=5"" +4x°

=25

fe) =5 -4

Fx) =3 485

IIpakTnyeckas padora Ne48. «IIpumenenue uHTerpaia sl BBIYUCIECHUS IIOLIaAen»

3aoanue 1

Haiitu niiomans Gurypsl, orpaHndeHHON rpadukamu GyHKIUH y=2X,y=3X u npsaMoit x=1.

3aoanue 2

Haiitu niomanp Gurypsl, orpaHndeHHON rpadukamMu pyHKIUH y=sinx, y=COSX H
npsMbiMu Xx=0,x=1/2.

3aoanue 3

®durypa orpanndena rpadgukamMu GyHKkuun y = 3 — v/X u npsameivu x=1,y=0. [Tpsavas
y=4 nenut ¢purypy Ha aBe 4acTu. PaBHbI 1 UX miomau?

3aoanue 4

Haiitu niomans Gurypsl, orpaHndeHHoN rpadukoM GyHKIHH y=Xx2+2X, KacaTeIbHOH K
rpaduky B Touke ¢ abcuuccoi x0=1 u ocero OY.
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IIpakTuuyeckas padora Ne49 «[IpuMeHenne nHTErpaia aisl BBIYUCICHUS (PU3MUECKIX
BEJINYMH»
v=t?

1. CkopocTb ABM)KEHHUS TeNa 3aJjaHa ypaBHEHUEM —t+3 Haiiru YPaBHEHUE ABUKCHUS,

o 5, =3 M.
€CJIM B HAaYaJIbHBI MOMEHT BPEMEHH ~ °

2. Hatitu YpaBHCHUC NBUXKXCHUA TOYKH, €CCJIM K MOMCHTY Hadalla OTCUCTA OHA ITponljia

= = 2 -_
nyTh ¢ 4 ™ aero ckopocts 3amana ypasHennem ¥ = ¢ 6t +7.

3. CkopocTh ABHKEHUS Tella MpOoNopIHOHaIbHa KBaJpaTy BpeMeHu. Haiitu ypaBHeHue

JBIKEHHUS TeJa, €CJIM U3BECTHO, UTO 32 3 ¢ OHO mpouuio 18 M.

— 2
4. Teno nBUXeTCS MPAMOIUHEITHO CO CKOPOCTHIO v(E) = (3+3t7) M/c. HaliTu myTb,
MPOMJEHHBIN TEJIOM 3a 5 ¢ OT Hayajia JABUKECHHUS.

— 2
5. CKOpOCTB ABMIKCHUA TCJIAa U3MCHACTCA 110 3aKOHY v(t} - (Et ti+ 1}

M/c. HaliTu myTb,
MPOICHHBIN TEJIOM 3a 4 C OT Havyaia JIBU>KECHHUS.
6. Haiitu nyts npoiieHusbIit Tenom 3a 10-10 cexyHay, 3Has, YTO YTO CKOPOCTh €ro

. .y = t2 —
MPSMONMHEHHOTO IBHKEHHs BhIpakaetcs popmymoit ¥ = L~ F =2y,

7. Haiit nmyTh, NpONAEHHBIN TOYKON OT Hadaia JABUKEHUS 10 €€ OCTAHOBKH, €CJIM CKOPOCTH €€

v = (15t — 5t%)

8. Kakyro paboty coBepuiaer cuna B 8 H npu pacTsokeHuH NpyXuHbI Ha 6 cM?

IPSIMOJIMHEHHOTO ABMKEHUS U3MEHSIETCS M0 3aKOHY m/c.

9. Cuia B 40 H pactsaruBaer npyxuny Ha 0,04 m. Kakyto paboTy Haz0 COBEPIIUTE, YTOOBI
pactsHyTh nipyxkuny Ha 0,02 m?

10. Beruucnuth cuily 1aBieHUs BOJABI HA BEPTUKAIBHYIO MPSMOYTOJIbHYIO MIACTHHKY,
ocHoBaHue KoTopoi 30 M, a BeicoTa 10 M, mpruyeM BEpXHHUM KOHEIl INIACTUHKYU COBMIAAAET C
YPOBHEM BO/JIBI.

11. Beruucnuth cuity AaBjieHUs BOABI HAa OJIHY U3 CTEHOK aKkBapuyma, uMmeromiero Jinny 30 cm
u BbicoTy 20 cM.

IIpakTuyeckas padora NeS0 «[IprumeHnenre npou3BOAHON U MHTErpaJia K PEIICHUIO
MPaKTUYECKHUX 3a/1a49»
Brruncnute miuomaabs KpUBOIUHEHHBIX GUTyp
Y y-Rx

S = ]’ F(x)dx

B
o
L

S = [(f () — p(x)dx

;|
2
L)

S = :.;f(x)d.x+ iqo(x)dx

IpakTuyeckas padora NeS1 «MeToa pa3noKeHUsT Ha MHOKHUTEIH
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3aoanue 1
Pemuts ypaBHeHne Vx2 — 5x + 1 = Vx — 4

3aoanue 2

Pemuts ypasnenue x* — 5x3 +8x2 —5x +1 =10
3aoanue 3

Pemuth ypaBuenue 9 —4 % 3* +3 =0

3aoanue 4

Pemmth ypaBuenue sin2x = 0

IIpakTnueckas padora NeS52 «Metos BBeA€HHsI HOBOM EPEMEHHOMN I PELLICHUS
ypaBHEHUI

Pemmre ypaBHEeHUs, CUCTEMY YpaBHEHUH METOJIOM BBEJCHHUSI HOBOW NMEPEMEHHOIA.
5 3
3x—y x—3y B
15 2
3x—y x-—3¥y

-2

=1

Hecnoxno 3ameTuTh B 000MX YpaBHEHUSIX CUCTEMBI OJIMHAKOBBIEC BhIpakeHus1. [loaTomy
MEPBbIM JIEUCTBUEM BBOJUM HOBBIE IEPEMEHHBIE:

[Tonyyena npocreiias TMHEHHAs CUCTEMa, KOTOPYIO MOXEM PEIIUTh JIF0OBIM U3 paHee
PaCCMOTPEHHBIX CIIOCOOOB. Pemmmm ¢ moMoIpo MeToa moIcCTaHOBKK. Bripazum a B mepBom
YpaBHEHUU U MOJCTABUM BO BTOPOE:

5 1

b

a, =
3x—y x — 3y

Boinonuaem 3aMeHYy:

5 3
+ =-2
3x—y x—3y {a+3b=—2
15 2 3a+2b=1
3x—y x—By_
{a+3b=—2<_>{a=—3b—2<_>{ a=—-3b-—-2 (_}{ a=-3b-2
3a+2b=1 3a+2b=1 3(—3b-2)+2b=1 —9b—-6+2b=1

N R S G S At

Tenepb HeO6XO)II/IMO BCPHYTBHCA K UCXOJHBIM IICPCMCHHBIM
5

3x—y H{Bx—y=5¢0

1 " x—3y=—-1+0

—3}'_
3x—y=5 3x—y=5 {3(3y—1]—y=5 {9y—3—y=5 { 8y =8
{x—3y=—1e{x=3y—1e x=3y—1 < x=3y—1 x=3y—1<_;

H{ y=1 e{yzl
x=3—1 x=2

Otser: (2;1)

3aHaHI/Ie 2. Pemnuth CUCTCMY MCTOAOM BBCACHUA HOBBIX IICPECMCHHBIX !
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{cnsx +cos2y =—-0,5
3cos2y —cosx =25

Beoaoum u M3y4aemM HOBbIE NEPEeMEHHbIE:

cosx =a € [—1;1];cos2y = b € [—1;1];

MNpown3zeoomm 3ameHy:

{cnsx +cos2v =—-05 o {a +b=—-05
3cos2y —cosx = 2,5 3b—a=25

nOJ'I’_',"-lEHH}‘I-O CHMCTEMY MOMXMHO pelWaTe paznnM4HbIMK cnocobamu, Mbil npUMeHMM METOL
anreﬁ-pamqecuoro CNOXMEHWA:

{a+b = —0,5

1

nOﬂ,CTaBMM HaI:'I,[I,E!HHOE 3Ha4YeHWe B NepBoe ypaBHEHWE M Hal;:lﬂ,EM d:

atb=-05=2a4+05=-05=a=-1
HalpeHHble 3HaveHusa yaoeneTeopaoT Of13. Mepexoanm K MCXOA4HbBIM MepeMeHHbIM:

{cosx=—1 { x=mw+2rn,nE€Z ¥x=mw+2mn,nEZ

1 e 1 “ T )
3052y=£ 2y=iar‘ccos£+ 2ek ke Z 2}’:i§+ 2nk,k € Z

x=nm+2mn,neEZ
3 w
}?=ig+ﬂ.'k,kEZ

OTeeT: (7 + 27n; ;—'+ k), (m + 2mn; —;—'+ k), knez

O6paTvm BHMMAaHKMeE, YTO 34eChb N U K HUKaK He CBA3aHbI MeXay COB0M M NPU HAXOXAEHWUM 3HAYEHWMI X 1
Y HY)XHO CTaBUTb Pa3Hble UeNoYUCIEHHbIE NepeMeHHbIE.
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{lgx—lgy=1
lglx+1gtyv=75

OyeBngHa 3ameHa:

{lgx =a

ley=5b

He 3a6biBaem npo OA3: x>0y =0
Mpeobpazyem:

{lgx—lgy=1 [a—b=1
lg?x+1giyv=75 a’+b* =5

Pewmm NONY4YEeHHYH CUCTeEMY METOAOM NMNOACTAHOBKW, Bbipa3vm B NEPBOM YpPaBHEHMWM a U NOACTABUM
BO BTOPOE YpaBHEHMWE:

[a—b=1 (_)[a=b+1 H{ a=b+1 (_){ a=b+1 o

a’+pt =5 a?4+bi=5 l(b+1)*+b2=5 br+2b+1+bt =5

H[zbziz:jion[bzizizion [a=b+1 [a=2
b=1 b=1

BepHemcn K MCXOOHbIM NEepeMEHHbIMI

1 [lgx=—1 {yx=0,1
_zﬁllgy=—2(_)[ =0,01
2 {x
1 ¥

lgx=2 =100
lgy=1 =10

b
s =

OTeeT: (0,1;0,01), (100;10)

(3z —14)%2 —4(3z — 14)+3 = C

(2z —21)2 — 5(2z —21)+4 = 0.
Ob6ozravaem 2x — 21 = y. Moayyaemca npocmoe keadpamHoe ypasHeHUe:

yﬂ —5y+4 = 0 no Teopeme BueTa;

y1=4, 1p=1

Bozepaujoemca kK 0003HaYeHHOMY:

1)2x —21 = 4; 22x—21=1;
2x = 2b; 2x = 22;
x=125 z=11

Omeem: x = 12.5; = = 11.
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MeToaom BEBEASHWMA HOBOIA I'IEFJE‘*AEHHDI?I PeLaoTCA Eilr‘ll{Ba,ﬂ,paTHble VPaBHEHWA!

c R B BukBagpaTHbIX
YPaBHEHWAX Bceraa
MCNONkL3YeTCA HOBasA

2 = y; nepemMeHHas.

0 )
art L+ br? 4+ ¢c= 0. 20ea.b.c

g NonyyaeTcA kBagpaTHoe
ay“ +by+c=0. ypaBHeHWe.

0y a
zt — 1322 + 12 = 0;
z? — 1322 12 —0;
72 — Y, TOraa yj — 13y +12 = 0
y1 =12, yo = 1.

OTger : {:—2\.-"._3.: —1: 2v/3: 1}.

KﬂKny 3AMeHY MOMHO UCN0Ab3080IME 8 3MOM yPGSHE‘HUU?

,,J‘ + }—) = 2. Crapaemca BbIrogHo 0b03HaunTL.
r<+10 r<+11
'1: !:5 T '3 M -
- = 2: x*“+10 = v;
2410  z2410 +1 Y;
4, 5 _ o
y y+1 -

IpakTuyeckas padora Ne53 «Penienue HepaBeHCTB C OJTHON MEPEMEHHON»

flx) = g(x) ).

%0 yazpiBaeTCS YACTHBIM pelIeHnEM, eCIT f (x“' )>g (o ]

MHOXECTBO BCEX YAaCTHBIX PEIICHUH eCTh o0IIee pemeHne (MM MpoCcTo PEIIcHUE)
HEPaBEHCTBA. PelIMTh HEPaBEHCTBO — 3HAYUT HAWTH ero o0IIee perieHune.

PaccMoTpuM OTIMYMS HEPABEHCTB OT YPaBHCHUM:

1. HMwmeer OeckoHEUHOE MHOXKECTBO pelIeHUM (Kak MpaBuIIo).

2. HeBo3Mo’kHa nmpoBepka MOJCTaHOBKOM B HCXOJIHOE HEPABEHCTBRO.

[TosTOMY HEpaBEeHCTBA MOXKHO PEIIaTh TOJIBKO PaBHOCUIBHBIMU ITPEOOPa30BAHUAMH:

flx)=glx)...=(2) ...xEX

Pemenue HCEPAaBCHCTBA 3aKI0OYACTCA B 3aMCHC HCXOJHOT'O HCPABCHCTBA Ooinece IMPOCTBIM, HO

PaCCMOTpI/IM PCUICHUC B O6H.[CM BUAC!:

PaBHOCHJIBHBIM HEPAaBEHCTBOM.
Onpeodenenue 1.
flx) = g(x) (Hwn p(x) > k(x) (2) Ha3pIBatOTCS paBHOCUIIBHBIMH, €CITU UX

PEIIEHHUS COBIIAAOT. flx) = glx) & plx) > k(x).

[Ipumep 1

HepasencrBa
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Ipumep 1.
 2x—13>0 Sxs-

, log(4x —1) > 0=4x—1>1 o x> 2 x>~

MHOeCTBa pelIeHri COBIMAal0T. 3HAYHUT:
2x— 1> 0 = log(4x— 1) =0

Omnpenencaue 2. PABHOCHIIBHOCTHL HEPABESHCTB

flx

HEpPaBEHCTBA p(x) > k(x) (2), To HepaBeHCTBO (2) ecTb cneAcTBUE HepaBeHCTBa (1).
() > g(x) = p(x) > k(x)
PaccmoTpuM HEKOTOpBIE U3 PAaBHOCUIIBHBIX MPe0Opa30BaHMIi:
| @) > g(x) & f(x) — g(x) > 0

o f)> g(x) & F72(x) > g7 (x)

. P = §
3 af ¥ = @9 = f(x) = g(x)

Omnpenenenue 2. Ecnu pemieHue HepaBeHCTBA ) > g(x) (1) conepxuTcs B perieHun

4 @) > as @ === fx) < g(x)
5 FO) > g == () *h(x) > g(x) * A(x)

Rixi<0
6 F(0) > g(x) == F(x) * h(x) < g(x) * h(x)
PaCCMOTpI/IM MMPUMCPLBI, B KOTOPBIX MOXHO JOIIYCTUTb TUITOBBIC OH_II/I6KI/IZ

[pumep 2
1<
1. %

«Pewenuer:
x#+0

—#x=1=%x
x

x=1

1 x=-10,= —11
(

x
«Omeemy: — YacTHBIE pelleHus)

.
Hpo6neMa B YMHO’KCHHU Ha OH Mor OBITE U OTPULATCIIbHBIM, U ITOJIOKUTCIIbHBIM. Hano
MCHATH 3HAK.

X
HpaBI/IJIOI B HCPABCHCTBAX HECJIB3sd YMHOKATh Ha , CCJIM €0 3HAK HC U3BCCTCH.

1
=1
2.%
Pewenue:
1
—*xx =1=%x
x
x=1

Omeem: ™ — 1(66pHO)
[IpaBunbHOE pelieHue:
3.

Eilﬁ{lixﬁle
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Puc. 1. Unmoctpanus k npumepy 1
: =1 = {1 =x

= x<0
x =0

2. = 0

e
m— ) 3

Puc. 2. UnmocTtpanus k npumepy 2

Omgem.x{ﬂmnxz 1

IIpakTuyeckas padora Ne54 «Cucremsl ypaBHEeHUH. MeTOT TOACTAaHOBKW
PaccmoTpuM cucTeMbl IByX YpaBHEHHH ¢ ABYyMsI HEU3BECTHBIMU (1) U Tpex ypaBHEHUH C
TpeMsl HEU3BECTHBIMHU (2).
{p (cy)=0
a(xy) =0
371ech p U  — HEKOTOPbIE BBIPAKEHHUS], 3aBUCAILNE OT Mapbl IEPEMEHHBIX X U Y.
plx,y,z) =0
q(x,v,2) = 0 (2)
r(x,v,z) =0
371€ech p, q U I — HEKOTOPBIE BBIPAKEHUS, 3aBUCSIINE OT TPOUKH NEPEMEHHBIX X, Y U Z.

.
YacTtHbIM perieHueM cucteMbl 1 Ha3biBaeTcs mapa yucen (¢ Y0) rakas, IIPU MOJCTaHOBKE
KOTOPOM B YpaBHEHUSI CUCTEMBI TIOJIyYMM BEPHBIC PAaBEHCTBA.

YacTHBIM pelIeHHEM CUCTEMBI 2 Ha3bIBAETCs TPOIKa YHCEN (xf’: Yoi Zﬂ') Takas, IIpu
MOJICTAHOBKE KOTOPO B ypaBHEHUSI CUCTEMBI IIOJIYyYUM BEPHBIE PAaBEHCTBA.

Pemuts cucreMy ypaBHEHM 03Ha4aeT HAUTH MHOXKECTBO BCEX €€ PELLICHUM.

YT0oOB! HAITM MHOKECTBO BCEX PEIIEHUN CUCTEMBI, JIyUIll€ BCETO MOJIb30BaTHCS
SKBHBAJIEHTHBIMU WJIM PAaBHOCUIIBHBIMU IPEOOPa30BaHUSAMU, TO €CTh TAKUMH, KOTOPBIE HE
MCKaXXalOT MHOYKECTBO pellieHui. B pe3yibTare Takux npeodpa3oBaHUIl Mbl IIOJIy4aeM
PaBHOCHJIBHBIE CUCTEMBI, TO €CTh MMEIOIIHNE OJHO U TO 7K€ MHOYKECTBO PEILICHUN

Taxum 06pa3om, IpoLECcC pELIeHNs] CUCTEMBI CBOAUTCS K IOCTENIEHHOMY IIEPEXOAY OT
3aJJaHHOM CJII0XKHOI cUCTEMBI K Bce OoJiee MPOCTOH U Tak 10 TeX MOop, MOKa He MOJIYy4YUM OTBET.

MeTopl peleHus: CUCTEM € OMOIIbIO AKBUBAJIEHTHBIX PE00pa3oBaHMii:

-METOJ NOACTaHOBKHY;

-METOJ aIre0panyecKoro Cl0KEeHHUs;

-METOJl BBEICHHSI HOBBIX IIEPEMEHHBIX;

2. CyTbh MeTO/1a IOJCTAHOBKH

IToBTOpUM MeTOA noACTaHOBKYU. HanmoMHMM cyTh TaHHOrO MeTona. Ml paccMaTpuBaem
3a/laHHyI0 CUCTEMY BHa | U 3aMeuaeM, 4TO B OZJHOM U3 ypaBHEHUH, IIyCTh BO BTOPOM, JIETKO
BBIPA3UTh OJHY IIEPEMEHHYIO YepE3 APYTYI0, IYCTh Y Yepes X:

{p[x,y] =0 _, {p(x,}il =0

q(x,¥) =0 y =y(x)
[TonyueHHOE BBIpa)KE€HUE MOJICTABIISIEM B IEPBOE YPABHEHUE CUCTEMBI:
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{p(x,y) =0 {p(xr}FEXD =0
y =vy(x) y = vy(x)

TakuM o0pa3oM MbI IOJIy4aeM OAHO ypaBHEHUE (B JaHHOM CJIy4ae IEePBOE) TOJIBKO
OTHOCHUTEIIBHO X. pelIaeM 3TO YpaBHEHHE, HAXOAUM BCE 3HAYEHUS X, IIOJICTABIISIEM UX B
BBIPAXEHHE ISl Y M HAXOJUM COOTBETCTBYIOIINE 3HAYCHUS Y.

3. Penienue npumepos

IIpumep 1 — pemuTh cucTEMy METOIOM IOACTAHOBKHU:

x+y=1

{xy ==2

B nanHoM ciydae yo0HO U3 IEPBOrO ypaBHEHUS BBIPa3UTh Y:

{x+}?= 1(_}{}:'= 1—x

Xy=—2 Xy= —2
[ToncraBUM NOTy4EHHOE BBIPAKEHUE BO BTOPOE YpaBHEHUE:

{:,r =1—x
=1 — = — — —_ — —_ —
{y XH{leHLF ,,1 x{_}{xﬂylx{_} i
xy = —2 x(l—x)=-2 _xl=_32 2 _x—2=0 {:f—l—x
x=-1
Haxonum cooTBETCTBYIOIINE 3HAUCHUS Y:
{y=1—x {}F=1—2 { =—1
X = 2 o _x= 2 o | x= 2
F—l—x F—l—ﬁﬂl {f—z
x=-1 x=-1 =1 Omer: (2:-1), (-12)
[Ipumep 2 — pemuTh CUCTEMY METOJIOM MOICTAHOBKHU:
{x—j.r= 2
2%37 = 24

B nanHoM ciydae ygo0HO U3 IEpBOr0 YpaBHEHHUS BBIPA3UTH X:
{x—],r= 2 (_}{x=].r—|-2
2*3¥ = 24 273 = 24
[ToacTraBuM Moay4eHHOE BBIPAXKEHUE BO BTOPOE YPaBHEHHE:
= = = = 2 =
{x :H—E(_}{x y+2 (_}{x y+2 (_}{ X=y+ 9{2{ y+2

2%3¥ = 24 (gv*2izv = 24 4£2Y3" =24 (4=(2=3)" =24 4= 6" = 24
{_}{x ,F+2<—’{ y
6 =6 y=1

HaxoauM cooTBeTCTBYyIOLIEE 3HAUCHHE X:

r=y+2 F=1+2 E=3
= _ —

y=1 y=1 Otser: (3;1)

B crnenyromeii cucrteme BaxxHo oOpatuth BHUMaHue Ha O/13.

ITpumep 3 — pemIuTh CUCTEMY METOIOM MOJICTAHOBKU:

{lr.:-g}.Jrg (x+3)=1

x*—3y=1

VYxaxem O/13 1151 nepBoro ypaBHeHUs:
x+3>=0 = =3
[}; +T2>0 E = =2
1221 #—1
ITpu cobmonenun O/13 nepBoe ypaBHEHHE MOKHO IIPE0OpPa30BaTh:
v+2) ' =x+30y+2=x+3

HNmeem cucremy:
{}T +2=x+3

x*—3y=1
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B nanHOM citydae ynjoOHO U3 IIEPBOrO ypaBHEHUS BBIPA3UTh Y:
{}F+2=x+3 {y=x+1
P

x*—3y=1
[ToacTaBuM MolydeHHOE BBIPAXKEHHUE BO BTOPOE YpABHEHUE:

x*—3y=1

{y=x—|—1
{x:f=x+1 { y=x+1 {x y=x+1 {x y=x+1 %=
q —3 " =3 - = b = —
f—3y =1 —3x+1)=1 2_3x_3=1 2 _3x—a4=0 {y—x-l—l
x=-—1

Haxoaum coOTBETCTBYIONINE 3HAUCHHUS V:
{y=x—|—1 {y=4—|—1 {1;:5

X=4 =4 Xx=4
{y=x+1<_}{y=—1+1<_> y=20
x=-1 x=-—1 {x =-1
Csepusmncs ¢ OJ[3, BEITUCHIBAEM OTBET. Otget: (5:4), (-1;0)
[Ipumep 4 — pemuTh CUCTEMY METOJIOM MOJICTAHOBKHU:
Xt+y=Tm
{cnsx —cosy =1

B nanHoM ciyuae ynoOHO U3 TIEPBOTO YpaBHEHHUSI BBIPA3HTH Y:
X+y=m { V=T—X
—
cosx —cosy =1 cosx—cosy =1
[ToacTraBuM MoOay4eHHOE BBIPAXKEHUE BO BTOPOE YPaBHEHUE:
y=mT— X V=T — X V=T —x V=T—x
{cosx—cnsy= 1 {cosx— cos(m—x) =1 {cnsx—(—cosx] =1 {Ecc-sx =1

y=n—x yV=mT—x
y=mn—x {x=arccos%—|—2ﬂn {x=%+2ﬂn
1
= cosx=§{_} y=7T—x V=T —x
i
{x = —arccns% + 2nn x =—3z+2mn
Haxoaum cooTBeTCTBYIONIME 3HAUCHUS Y:
[(y=n—-Z—-2mn [[y=2C 2
T
{x=%+2nn x =g +2nn x=%+2ﬂn
y=m—x < n “ 4m
T y=m+3—2un y == — 27n
_ _ 3
x = 3+2?rn T
x=—§—|—2?rn _x=—%+2ﬂ'ﬂ

" 4 4
- —5 +2nm;—- - 2nn

Otser: (3 ), ( 3 )
OG6paTiM BHUMaHHE, YTO N 37€Ch MPOOeraeT BCe MeI0UNCIICHHBIC 3HAUCHHSI
[prmMep 5 — penIuTh CHCTEMY METOOM IOJACTAHOBKH:

{ log 7(v—x) =4
3L 2372 =171
PaccmoTrpuM niepBoe ypaBHEHHE:

2w
+ 2an; Fai 2mn

—4
y—x=v2 =4>0 =073 cofmoneno
ITonyunnu paBHOCHUIIBHYIO CUCTEMY:
{ log z(y —x) =4 <—>{ }F—xr=ﬂ4
34+ 237 2=171 GF*+2=3"°"=171
B nanHoM ciydyae yao0HO U3 IEPBOr0 YpaBHEHMsI BHIPA3UTh Y:
{ yv—x=4 o { y=x+4
3F+2+3 =171 (3 +2=3" =171
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HOHCTaBI/IM MOJIYYCHHOC BBIPAXKCHUC BO BTOPOC YPABHCHUC!
{ y=x+t4% { y=x+4 { y=x++4

X . —2 _— i = . px+a-—-2 _ = X . 2x+L _ =
3*+2+3"°=171 3F+2=3 =171 3F+2=%3 =171

{ y=x+4 { y=x+1+4 { y=x+1+4 {}r=:r;+4
o - o - -
3F4+2x9x3¥ =171 3F4+18=3" =171 19«3 =171 3*=9
{v=x +4
o 2
x =12

Haxoaum cooTBETCTBYIOIINE 3HAYCHHUS Y:
{}r=;=::-|-4 {}F=Z+4 {}r=6
—» “
x=2 x =2

x =2
Otsert: (2;6)

IpakTnyeckas padora Ne55 «Cucrembl ypaBHenunii. Meroj ajnredpanyeckoro
CJIOKEHU S»

|3x-y+2=0  |2x+6y=120 {k—4y=s

| =x+y+4=0 2y [2x-2y=20 3y lx+3y=7

{32{—:{—5:0 ﬁ—y=5 {4}(—5}':—2
4) 2x+y—7=20 5) -|-}:r:6 6) 3x+2y=-13

PelnrdTe MeToIoM CI0XeHHA CHCTEMY FPBBHEHH}-"[:

Sx—-6y="T, 3 3x -5y = 14,
) 10x + 6y = 8; ) 2x -Ty = 2.

ox + 4y = 25,

2) y
ox -3y = -3;

PemuTe cucTeMy ypaBHeHHI METOAOM CHOMKEHHSH:
3x - Ty =11, 2x -3y =8,

3 i

6x +Ty =16; Tx -5y =-b.
4x —

2) x +2y =5,
4x -6y =-T;

IIpakTnyeckas padora NeS6 «Cucrtembl ypaBHEHU. MeTOo1 BBEICHUS] HOBBIX
MEePEMEHHBIX)

Samanue 1.

Pemure cucTeMy ypaBHeHHIT MeTOZOM HOACTAHOBKH:
1) 2x -y =1, 3 2(x +2y)—-3(x —y) =5,
Tx -6y =—4; 4x+3y)-3y =1T,

bx By
g [2X-3=2 o
4x -5y =1; ) E-a-g—li)
g
3amanue 2.
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Pemure cucTeMy YPaBHEHHI MeETOAOM MO/ICTAHOBKH:

1) 3x+y=4, 3) 32xr —y)-dx+y)=-1,
5x — 2y = 14; 20x+4y)-5y = 5;
ot
m 5x —8y =1, 5 3 T =k
Tx-6y =8 i _ ¥ _n
¥ B

IMpakTuyeckas padora NeS7. «[IpumeHeHre MaTeMaTHYECKUX METOIOB JJISI PEILICHUS

COACPIKATCIIbHBIX 3a1a9»

1.

Benocunenuct Ha mpoTshkeHHH nepBbIxX 20 KM exai co ckopocTbio 20 km/4, ciaenyromue 15
KM - 10 km/4, a mocnenane 30 kM - co ckopocThio 10 km/4. Heo6xomuMo HalTH CpeTHIOI0
CKOPOCTb JIBUKEHMSI BEJIOCUIIEIUCTA.

B cy600Ty akiuu MoJHsUINCH B 1I€HE HA HEM3BECTHOE YKCIIO MIPOLIEHTOB, OJIHAKO BO BTOPHUK
Ha TAaKO€ € YUCIIO IPOLIEHTOB OT HOBOM CyMMBI OHM IOJIeIIeBeNU. B pe3ynbraTe Takoro
CKayKa I1eH, OHU cTainu Ha 4% nemesne. HeoOXxoauMo y3HaTh IPOLEHT, Ha KOTOPBIN aKLUU
YBEJIUYHIIA CTOUMOCTH B CyOO0OTY.

WHTepuer-npoBaiinep (koMnaHus, 0Ka3blBalOasl yCIYTH 0 MOAKIIOUEHHUIO K CETH
WuTepHer) npeanaraeT Tpu TapuHBIX IJIaHA.

Tapn i AOoHEHTCcKas 1iaTa [Tnara 3a Tpadux
[1aH
[Tnan «0» Her 2,5 py6.3a 1 MO

600 py6. 3a 500 M6 Tpaduka
B MECSI]

[Tnan «500» 2 py06. 3a 1 M6 cBepx 500 M6

850 py0. 3a 800 M6 Tpaduka
B MECSI]

[Tnan «800» 1,5 py6. 3a 1 M0 cBepx 800 MO

[Tonmp30oBaTens muaHupyeT, 4To ero Tpaduk cocraBut 600 M6 1, UCX01s U3 3TOTO, BEIOUpPAET
HanOosee nemeBslid TapuHbIN wiaH. CKOJIbKO pyOJIeil TOHKEH 3aIuIaTUTh MOJIb30BaTeNb 3a
Mecsll, eclii ero Tpaduk AeicTBuTensHo Oyaer pasen 600 M6?

Pemeno komHary ( BKJIr04asi HOTOJIOK) OKJIEUTh 000siMu. O60ou nokymnatores ¢ 3anacoM 20%
oT oxsienBaeMoit miomanu. CTouMocTh 000€B yka3aHa B Tabuuie. [10Tosok pemeHo okIenTh
OenbIMU 0005IMU, CTEHBI - 3€JICHBIMH.

[lInpuna nBepu komHathl paBHa 0,8 M, BbicoTa - 2 M. [IIlupuna okHa - 1,5 M, BbicoTa - 1 M.
Ckonbko pyOsei Hafo 3amIaTUTh 32 000U, €CIIM 3CKU3 KOMHATHI IIPECTABICH Ha PUCYHKE?

45m

25m
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Lena oboee 3a 1 m2 | B pyD.) B 32BMCHMOCTH OT NOKYNKN

ao 30 m2 ot 30 go 100 cepiwe 100 m2
u2
Benwe 14 13 12
JeneHwie 12 il 10

IIpakTnyeckas padora NeS8 «lIpsMoyronbHbIil napanienenunen
[ToBepxHOCTB, COCTaBIEHHAs U3 IBYX paBHbIX napaienorpammoB ABCD u A;B|CD; u
yeThIpex napamienorpammos ABB A, BCC,B;, CDD,C,;, DAA D,
Ha3bIBacTCs MapaJJieaenunenom (puc. 1).
B1 C1

ns
Puc. 1 Iapannenenunen

To ectb: umeem nBa paBHbIx napaiuenorpamma ABCD u A;BC,D; (ocHOBaHus), oHM
JeKaT B MapauIeNIbHBIX TUIOCKOCTAX Tak, 4To 00KoBbIe pedpa AA |, BBy, DD,
CC, napannenbHbl. TakuM 00pa3zoM, COCTaBJIEHHAs U3 NapajljIeIorpaMMOB ITIOBEPXHOCTb
Ha3bIBACTCS MapaJlie/IeNnuIe0M.

Takum 006pa3om, MOBEPXHOCTH MapajuIeNIeNUIeia - 3TO CyMMa BCeX MapajuieiorpaMMOB, U3
KOTOPBIX COCTABJIEH MapajuieIeHuIIe]I.

CaoiicTBa napaJjuiesenumnena

1. Ilpomusononoscuvle epanu napaiieienuneda napaiieibHsbl U PacHbl.

(urypsl paBHBI, TO €CTh UX MOXXHO COBMECTUThH HAIO)KCHHUEM )

Hampuwmep:

ABCD = A;B;C,D; (paBHbIe napamienorpaMmsl 10 OIPEAEIEHHUIO),

AABB=DD,C,C (tak kaxk AA;B|B u DD;C,C — mpoTHBOIOJI0KHbIE TPaHU
napajuienenunesaa),

AA DD =BB,C,C (tak kaxk AA;D;D u BB;C,C — npoTHBOIOJI0KHBIE TPAaHU
napajuleJenunesa).

2. Jluaeonanu napannenenuneda nepecekaromest 8 00HOU MouKe u OelsAmest SMotl MmouKou
nonoaam.

Huaronanu napamienenunena ACy, B|D, A;C, DB nepecekatorcs B ogno#t Touke O, u
KaXKJ1asi TUaroHalb JEIUTCS 3TOM TOUKOM momnosiam (puc. 2).
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Puc. 2 Jluaronanu napasuieienuresia IepecekaoTcs U AeNATcs TOUKON IepeceueHus
IIOTIOJIAM.

3. Umeromces mpu yemeepku pasHulX U napaiieivbHulx pedep napainenenuneoa: 1 — AB,
AB;, D|C;, DC,2-AD, A|Dy, B,Cy, BC, 3 - AA,, BB, CCy, DD;.

IIpsimoii mapaJiiesenumne

Onpenenenue. [lapanienenunen Ha3bIBaeTCs NPSIMbIM, €CJIM €ro 00KOBbIE pedpa
NepreHAUKYJISIPHbI OCHOBAHUSIM.

ITycts O0KkOBOE pebpo AA| nepneHauKyIIpHO OCHOBaHUIO (pUc. 3). DTO 03HAUaeT, 4To
npsivast AA | neprneHaukyispHa npssMeiM AD u AB, koTopsle JekaT B INIOCKOCTH OCHOBaHMUS. A,
3HAYUT, B OOKOBBIX I'PaHAX JIeXKAT MPSAMOYTOJIBHUKU. A B OCHOBAHHUSAX JIEKAT POU3BOJIbHbIE
napanienorpaMmel. O60o3HaunM, ZBAD = @, yros ¢ MOXeT ObITh JTHOOBIM.

C1

m
Py

A1 D+

R LT T

A

Puc. 3 Ilpsimoit napamienenumnen

Wtak, npsiMoii mapasuiesenumnes - 3T0 MapajieNienue]], B KoTopoM 00KoBbie pedpa
NEepHEHANKYIISIPHBI OCHOBAHUSM Napallieienunesaa.

IIpsiMOyroJIbHBIN NapaJieenumnesn

Omnpenenenuve. [lapanienenunen Ha3bIBaeTcst NPSIMOYTOJbHBIM, €CIIH €TI0 OOKOBBIE
pebpa nepneHIuKyISIpHbI K OCHOBaHUI0. OCHOBaHUS SIBJISIOTCS MPSIMOYTOJIbHUKAMHU.

[Tapannenenunenq ABCDA B,C D, — npssMoyrosibHbIi (puc. 4), eciu:

1. AA;L ABCD (60okoBo€ pedpo NeprneHIUKYIIPHO TUIOCKOCTH OCHOBAHUS, TO €CTh
napasuieJenumne1 npsiMon).

2. £BAD =90°, T. . B OCHOBaHHH JIECKHUT MPSIMOYTOJIbHUK.

B1 C1

At D1

A

Puc. 4 IIpsimoyronbHbIN apajuienenumne

IIpamoyzonvrulil napannenenuned obnadaem cemu C80UCMBAMU NPOUZBOTILHOO0
napannenenuneda. Ho ecTb 1OMOIHUTENBHBIE CBOWCTBA, KOTOPBIE BBIBOJSATCS U3 ONPEACICHUS
NPsIMOYTOJIBHOTO MapajuleenuIe1a.

Wrak, npsiMoyroJibHbIi nmapaJiiejenunes - 5T0 nmapajuiesienure]l, y KoToporo 00KOBbIe
pebpa nepreHauKyIsIpHbl ocHOBaHUI0. OCHOBaHMe MPSIMOYI0JIbHOIO NapaJljie/ienumnena -
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NPSIMOYTOJIbHUK.

CBoiicTBa NpAAMOYT0JILHOIO MapaJJiesenunena

1. B npsamoyeonvnom napanienrenunede gce uleCms epameti NpAMoy20abHUKU.

ABCD u AB;C D — npssMOyTOIbHUKH O ONPEICICHUIO.

2. bokosvie pebpa nepneHOuKyiapHsvl 0CHO8aHUI. 3HAYUT, BCE OOKOBBIC TPaHU
NPSIMOYTOJIBHOTO MapajuieNenuIieia - MpSIMOYTOJIbHUKH.

3. Bce 08yepannble yenvl npamoy20ibH020 napaieienunedd npsambie.

PaccmoTrpum, Hanpumep, IBYTpaHHbBIN yroJl MPSIMOYTOJIBHOTO Mapajuielienurnena ¢ peopom
AB, T. e. nByrpanssiii yron mexay miockoctsimu ABB; u ABC.

AB — pebpo, Touka A| J€KUT B OJTHOM TJIO0CKOCTH — B TIockocT ABB|, a Touka D B apyroi
— B mockoctH A B;CD;. Toraa paccMarpuBaemblii IBYTpaHHBIN yroJl MOXKHO €111e 0003HAYUTh
cienyromum oobpazom: £A;ABD.

Bozbmem Touky A Ha pebpe AB. AA;| — nepnienaukyisp k pedpy AB B mutockoctu ABB1,
AD nepnenaukynsp k peOpy AB B minockoctu ABC. 3nHaunt, £A;AD — nuHeNHBIH yron
JAHHOTO JABYrpaHHOTO yriaa. ZA;AD = 90°, 3HauuT, NByrpanHbslii yroia npu peope AB paBen
90°.

£(ABB;, ABC) = £(AB) = ZA|ABD= 2A;AD = 90°.

AHaJIOTHYHO JTI0Ka3bIBAETCS, YTO JIOObIE ABYTPAHHBIE YIIIbI IPSMOYTOJIBHOTO
napajuieienunesa npsmbie.

Teopema

Keaopam ouazonanu npsamoyzonvrno2o napanieienuneda pager cymme K8aopamos mpex e2o
uzMepeHull.

[Tpumeuanue. /[nunbl Tpex pedep, UCXOASIIUX U3 OAHON BEPLIMHBI IPSIMOYT OJIBHOTO
napajuienenunesa, SBIsitoTCa U3MEPEHUIMHU IPSMOYTOJIBHOTO Mapasuienenumnena. Mx naoraa
Ha3bIBAIOT JJIMHA, IIUPUHA, BHICOTA.

Hano: ABCDAB|C;D; — npsmoyrosbHbId napauienenumnes (puc. 5).

AC] = AB*+ AD? 4+ AA7

Jlokazars:
Cr D
Bi 1 L A.,’
:‘ I'h
L FEEE S EEREEEERE , D
el
B A

Puc. 5 [IpssMoyTosibHBIN Napaienenune;t

JloKa3aTesbCTBO:

[Tpsmas CC, nepnenaukynspHa miockoctu ABC, a 3HaunT, u npsimoit AC. 3Hauur,
tpeyroibHuK CCA — npssmoyroisHbIi. [To Teopeme [Tudaropa:

ACI = Ac? +cc?

Paccmotpum npsimoyronbasiii TpeyroasHuK ABC. ITo Teopeme [ucdaropa:

Ac? = AB* + BC?

Ho BC u AD — npoTHBONOJI0XKHBIE CTOPOHBI IpsIMOyroibHuKa. 3HauuT, BC = AD. Torna:

AC* = AB® + AD?

2 _ ap2 2 2 _ ap? 2
Tax kax ACL = AC? +CC] , AC? = AB® + AD?

— 2 2 2
CCi=AA,, 10 ACy = AB™ TAD” 1+ A4y 4TO U TPEOOBAIOCH I0KA3AaTh.

o Aci = AB? + AD? + CC}

T 1. ITockombky
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CueacrBue - /lnaroHaju NpsiMoyroJibHOro napaJjijiesenuiena paBHbl
Huazonanu npsamoyeonbHo2o napaiieienunedd pagHul.
O603nauum n3mepenus napamenenumnena ABC kak a, b, ¢ (cM. puc. 6), Torna AC; =CA| =

B,D=DB, = Va® + b? +c2

G‘]" D‘I
B1 A
e
Ca . . D
L b
.- a
B A
Puc. 6
Kyo

Omnpenenenue. IIpsiMoyroJibHbIN MapaJiejenumnes, y KOToporo Bce Tpu U3MepeHust
PaBHbI, HA3bIBACTCS KyOOM.
Bce epanu kyba — 2mo pagnvle Kaopamoi.

3anaua 1 Haiitu quaronasns Kyoa
Haiitu nuaronains ky6a c pedpom 1 (puc. 7).

G‘I- 04
B A1
SE
o I D
e ‘f’:\ ] 1
B I A
Puc. 7
Pemnrenue:

— [am2 z Z — 12 5 T _ =
AC, [AB? + AD? + AAT = V1P + 1241 MEECM.
Orser: V3 cm.
3agaua 2
Pucynox

Jlan xy6 ABCDA B,C D, (puc. 8). Jlokaxure, uto miaockoctd ABC; u A|B;D
NepHEHANKYIISIPHBI.
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(B} C1

i

Ar S B
T D |/ = C
A B
Puc. 8
JlokazaTenbCcTBO:

[Ipssimbie BC; u B;C nepnenaukynspusl kak auaroHanu ksajaparta BB;C,C.

ITpsmas DC nepnenaukynspHa miockoctu BBCy, a 3nauut, u npsamoit BC, koTopas 1exut
B OTOU INIOCKOCTH.

Nwmeem, npssmas BC; nepnenaukymnspHa aAByM nepecekatouiumes npsmeiM B;C u DC
MJIOCKOCTH, 3HauuT A|B|D. 3nauuT, npsmas BC; nepnenauxynsipaa miockoctu ABiD.

ITnockocts ABC mpoxoaut uepes neprnenaukyisip BC; ko Bropoii miockoctu AB D,
3Ha4yuT, miaockoctu ABC; u A;B|D nepneHaukyisipHbI 10 IPU3HAKY, YTO U TPEOOBAIOCH
J10Ka3aTh.

IIpakTnyeckas padora NeS9 «Pemienne ctepeoMeTpuYeCKuX 3a/1ad, CBSI3aHHBIX C
HEePIEeHIUKYISIPHOCTHIO MPSAMBIX U MIIOCKOCTEH, UCTIONB3YsI ITITAHUMETPUYECKUE (PaKThl U
METOJIbI»

«IlepneHIUKYJISIPHOCTH NPSAMOM M IJIOCKOCTH)
Bapuanr 1
B, .
Al. [Tonp3ysick n300pakeHNEM Ha pUCYHKE 1, Ha30BHUTE:
: D, a) Touky nepecedyenus npsmoit AD ¢ mockoctsio DD C;
0) nmuHMIO epecedenus mwiockocteit ADD; u D;CD.

B kaxoi u3 mimockocteit ADD;, A{B{B, BB,C,, BCD nHe nexur
R e Touka A?
@ A2. IlepeuepTuTe pUCYHOK 2 B TETPAb
Y MIOCTPOMTE:

a) TOuKy nepecedenus npsmoir MH ¢
mIockoctbio ABC;
nepeceuenus miaockocreit MHB u ABC.
LEHTP OKPYKHOCTH, ONTUCAHHON OKOJIO
[Tpunagnexut au Touka C MIIOCKOCTH, B
A A, BuO?
Bapuant 2

Puc. 1

0) TUHUIO

B1. Touka O —
Tpeyroiaparka ABC.
KOTOPOM JI€KaT TOUKH

el
]

Al. ITone3ysachk n300pakeHNEM Ha
A

| D, puCyHKe 1, HazoBHUTE:!
. a) Touky nepecedenust mpsmoir MC ¢ mtockocteio BiBCy;
M : 0) muanro nepecedenus miockocteit MC;C u BCB,.
i c 3 B kakux u3 minockocrteit ADD;, ABBy,
ABD, MD,C,, nexur npsimas MD,?
Ak < A2. [lepeuepTute pUCYHOK 2 B TETpaab
U TIOCTPOWTE:!
Puc. 1 P

a) Touky nepecedenus npsimoit PK ¢
miockoctbio ABC;




0) nmuuauto nepeceuenus miockocret PKC u ADC.
B1. Touka O — eHTp OKPY>KHOCTH, OIMCAHHOW OKOJI0 YeThipexyrojbHuka ABCD. Touku A,

O u C npunamiexar miockoct & | TIpHHALIEKHUT 11 3TOH MIOCKOCTH BepiirHa D?

«IleprieHANKYJIAP U HAKJIOHHBIE. YT0J MEKAY NPAMOH U IVIOCKOCTBIO. /IByrpaHHbIH
yroJn»

Bapuant I

[Ipsimast a mapassienbHa IIOCKOCTH o, IpsiMast b Takoke mapasuiesbHa INIOCKOCTH o. MoryT
muaub:

a) boiTh mapamiensHpIMU?

0) [lepecekarbcs?

B) BBITH CKperuBaromuMucs NpsMbIMu?

2. Touka M nexut BHE m1ockoctu napamienaorpamma ABCD.
a) Jlokaxxure, 4To cpeHue JIMHUK TpeyronbHuKoB MAD n MBC mapasienbHbl.
0) Haiinute 3Tu cpeanue TMHUM, €cIi OOKOBasi CTOpOHA MapaijiesiorpaMMa paBHa 5, a ero
BBICOTA paBHas 4 U JEIUT CTOPOHY, K KOTOPOH IIPOBEEHA, ITOMOJIaM.

3. Ilnockoctk o nepecekaet cropoHsl AB u BC tpeyronsuuka ABC B Toukax M u N
cootBeTcTBeHHO. BN:NC=5:8. MB:AB=5:13.

a) Jloxaxwure, uro AC || a.

0) Haiinure MN, eciu AC=26.

4. Yepes Bepmmny C kBaapara ABCD, npoxoaut npsimas CK, He nexarias B IiI0OCKOCTH
KBaJpara.

a) loxkaxure, uto CK u AD ckpemuBaroruecs.

0) Uemy pasen yroa mexay CK u AD. Yron CBK pasen 45 rpagycos, yron CKB pasen 75
rpagycoB?

Bapuanrt II

1. IIpsimast a mepecekaeT MI0CKOCTh 0, MpsiMasi b Takke mepecekaeT MIOCKOCTH 0. MoryT in
aub:

a) boiTh mapamiensHpIMU?

0) [lepecekarbcs?

B) BBITH CKperuBaromuMucs NpsMbIMu?

2. Tpeyronsauk ABC u tpanenust KMNP umeror o6myro cpenntoro muauto EF, MNJEF,
EF||BC.

a) okaxwure, uro BC|| KP.

0) Haiinutre KP u MN, ecnmu BC=24, KP:MN = 8:3.

3. ITnockocTs a mpoxoaut uepe3 ctopony AB tpeyronbsauka ABC. Ilpsimast nepecexaet
croponsl BC u AC B Toukax M u N cootBercTBeHHO. MC:BC=6:13, NC:AN=6:7.

a) lokaxwure, uro MN || a.

0) Haitnure MN, ectu AC=39.

4. Touka F nexut BHe muiockoctu Tpaneunu ABCD.

a) Jloxaxwure, utro AF n BC ckpenuaromuecs.

0) Uemy paBen yron mexay AF u BC, ecnu yron AFD pasen 70 rpagycos, yroia FDA pasen
40 rpagycoB?

IIpakTnyeckas padora Ne60 «[loaroroBka Kk KOHTPOIBHON paboTe»
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1 Ilnockoctu o u [ mepeceraioTcsd mo mpsamMoir a. Ma mrouxkn M npoBeneHE!
nepneHanKyaAApsl MA 1 MB cooTBeTCTBEHHO K ILTOCKocTAM o u [. [Ipa-
Maf a nepecexaer miaockocTe AMB B rouke C. [oxammure, yto MC 1 a.

2 TIlrockoe™w o ¥ B B3AaMMHO NEPNEHAWKYIADHBI W TEPECEKAITCA TI0
npamoi a. M3 rouxw M nposegesm nepneHAHKyaapel MA u MB
K 3THM NaockKocTAM. IIpamMasa a mepecekaeT miaockocTe AMB B ToOu-
Ke C. a) JlokamxmuTe, uTO 4YeThipexyroasHHK ACBM saBAsfeTcA NpPAMO-
yroabaukoM. 6) Hafinure pacerosauue or Touku M o npamMo#i a, ecau
AM = m, BM = n.

3 IlnockocTu o m B mepecekamTcda N0 NPAMON @ M NEePHeHAUKYJIADPHBI
K IJOocKocTH Y. JJoKaMuTe, YTO NpAMad ¢ NeplHeHIMKYJADHA K IJIO0C-
KOCTH 7.

4 O6masa cropoHa AB tpeyronsenkoB ABC u ABD pasra 10 cm. IL1ocko-
CTH 3THX TPEYTOJbHHUKOB B3aHMHO nepneHAMKynapHul. Haitaute CD,
€CIH TPeVrOJbLHHKH: a) PAaBHOCTOPOHHHEe; §) mpAMOYrojdbHBIE PABHO-
OeapeHHBIe ¢ TANOTEeHY30H AB.

3 IIpamas a He NeprneHAUKYJIApHA K IUIOCKOCTH . Jloka)kuTte, 4TO CV-
IEecTBYeT ILJIOCKOCTh, NPOXONflllas 4epes NpPAMY0 d ¥ IeprHeHguKy-
NAPHAA K MJIOCKOCTH (L.

Pemienne

Yepes npoH3BONBHYID TOYKY M npamMol a mpoBeieM NPAMVIO p, mnep-
NEeHAHKYIAPEYI0 K IJIOCKOCTH (f, ¥ PACCMOTDHM ILTOCKOCTE [3, IIpoxo-
AAmMYy©0 yepe3d mpsMele a U p. [lmockocTe  ABIAeTCA MCKOMOWH, Tak
KaK OHa MPOXOJHT Yepe3 MPAMYIO @ H M0 NPU3HAKY NMepOneHIHuKYIAp-
HOCTH ABYX ILIOCKOCTEH HNepneHgHKVJIAPHA K IJIOCKOCTH .

IIpakTnueckas padora Ne61 «Ilnomans noBepXHOCTU NPU3MBI, TUPAMUIBI»

3amanue 1

Haiigure momanb MOBEpXHOCTH MHOTOTPaHHHKA, H300paKEHHOTO Ha PHCYHKE (BCE
JIBYTPaHHBIC yTJIbI IPSMBIC).

3amanue 2

Uepes cpeHIO0 JUHUI0 OCHOBAHUS TPEYTOJIbHOM MPU3MBbI, TPOBEICHA MIOCKOCTD,
napajuieiabHas 0okoBomy pedpy. HaiiauTe miomaas O0KOBOM MOBEPXHOCTH IMPU3MBI, €CIIH
TJI01a b OOKOBOM MMOBEPXHOCTH OTCEYCHHOUW TPEYTOIbHOUM MPU3MBI paBHA 37.

3ananue 3

Haiinure 06beM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE IBYTPAHHBIC YTJIbI
IPSAMEIE).

———— |

T

3amanue 4
Haiigure 00beM MHOTOTpaHHHKA, H300PKEHHOTO HA PUCYHKE (BCE IBYTPAHHBIC YTIIbI
MPSIMBIE).
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4 l--- - - - -

IpakTuyeckasi padora Ne62 «ILmomanb MOBEPXHOCTH IJIMH]IPAY

Puc. 1. Humuanpuyeckas 6odka

MBI ¢ BaMu 3HaeM, 4TO TaKoe HUIMHIP, TONPoOyeM HANTH IUIOIMIAh €0 TOBEPXHOCTH.
3adyeM HYKHO pelllaTh Takyro 3anauy? Hanpumep, Hy>)KHO MOHSATh, CKOJIBKO MaTepuasa Mmonuaer
Ha M3TrOTOBJIEHUE NWIMHApUYecKoit 6ouku (Cwm. Puc. 1).

Puc. 2. Iluzanckast Ganiss
Wnu ckombKO KUpIHUYEH TOHAT00UTCS, YTOOBI CIIOXKUTH KUPITMYHYO OAlTHIO (BpOIe
ITuzanckoi, Toapko poBHYH0)? (CMm. Puc. 2.)
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| Puc. 3. bouka, 0OMOTaHHas TKaHbIO | Puc. 4. PazpezanHas TKaHb

KoneuHo, n3MepuTh MI0M1a1b OOKOBOH MOBEPXHOCTH MIJIMHAPA TIPOCTO TaK HE TOTYIUTCS.
Ho npencraBum cebe Bce Ty xe 60uky, oOMoTaHHyr0 TKaHblo. (Cm. Puc. 3.) Kak Halitu miomasas
Kycka Tkanu? Hy KoHe4YHO, pa3pe3aB TKaHb U pa3ioxuB ee Ha ctone! [lomyunrcs
MPSIMOYTOJIBHUK, €0 IJI0mab jJerko HaiaeM. (Cum. Puc. 4.)

,r'5'42:'32

Puc. 5
Cnenaem Tak e ¢ IUIHHAPOM. «Pa3pexem» ero 60KOBYIO MOBEPXHOCTH BIOJb JIFOOOM

oOpa3yromieid, HarmpuMep A1y (Cm. Puc. 5.)

A - A

2 2

A, - A
1
Puc. 6. Pa3BepTka O0KOBOI1 MOBEPXHOCTH
Tenepb «pa3MoTaeM» OOKOBYIO IIOBEPXHOCTh Ha IUIOCKOCT. [lomydyaem

AA28:8) e A1y Ay _

A
MIPSIMOYTOJIBHUK OJIHA U Ta € TOYKa Ha LUIMHAPE (aHAJTOTMYHO Azy 42

). (Cm. Puc. 6.)
Taxoli IpSAMOYTOJILHUK Ha3bIBAETCS pa3BEPTKON OOKOBOI MOBEPXHOCTH LIMIMHIPA.

2 '
A A

2

h

A
' 27R B, !
Puc. 7. Pa3BepTka O0KOBOI1 MOBEPXHOCTH
Uto MBI 3HaeM MpPo ATOT NPSAMOYTOJbHUK? Ero cropona Ard; paBHa BBICOTE IIMIMHAPA (BEIb
oOpasylorias paBHa BeicoTe). [Ipyras cropoHa ArAy paBHa JIMHE OKPYKHOCTH OCHOBAHMSI, TO
ects 2™ (Cwm. Puc. 7.)
3HAUUT, IIOMAb MPSIMOYTOJIbHUKA PaBHA

OCHOBaHUA HUWJIMHIAPA, h — BBICOTA.

20RA pog Son =27RR R L
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Inomaab NOJIHON MOBEPXHOCTH HWINHAPA

Hapsiny ¢ niomaapio 60K0BOI MOBEPXHOCTH MOKHO HAMTH U TUIOMIAb TOTHOM
MOBEPXHOCTHU. JJIs 3TOTO K IJIOIIA 11 OOKOBOM MOBEPXHOCTH HAI0 MPUOABUTH TUIOLIATN
. 2
ocHoBaHuH. Ho kax1oe oCHOBaHUE — 3TO KPYT paanyca R , Ubsl TUIOIIAb 10 (hopmyrie paBHA R
OKOHYaTeNbHO, UMEEM:

— z
Sea = Sen t 2R = ZRR(R + h}, riue R_ paauyc OCHOBaHHUS IIWJIMHIIpA, h_ BBICOTA.

IIpumepsl 3a1a4 HA NPUMeHeHUE BhIBeIEHHBIX (OpMY.JI

Puc. 8. Mnmoctpanus k npumepy 1

Ipumep 1. I1nomans 60K0BOI MOBEPXHOCTH IMJIMHPA PaBHA S Haittu IJIOIIAAb OCEBOTO

ceyenus nmuauHapa. (Cum. Puc. 8.)
=
Fﬁ-mzzﬂRh’asuc: 2Rh SEE:'S-E.m:TE:;

Pemenne. Kak MbI 3HaeM, . 3HaYUT

A B,

Puc. 9. Unmroctpanust k npumepy 2
k)

Ortser: =.
IIpumep 2. Boicota nunuHapa Ha 12 cm Oosiblie ero paauyca, a iouaab MoJHON

2
MOBEPXHOCTU paBHA 2881 ¢ Hajiry paaunyc ocHoBaHus U BbicoTy. (Cm. Puc. 9.)

Pemenue. ITo Gpopmyne umeem: 2nR(R +h) = 288m; R(R+h) =144,

To yenosuto, * = B +12 yyeen:

R(2ZR+4+12) =144; R4+ 6R-72=0:
[RR =6

=12
Tak Kak paanyc MoJI0KUTEIEH, TO
R=6c; h =18cm

R=6c;h=18cm

Ortser:
IIpakTnueckas padora Ne63 «Ilnomans 00K0BOM M MOJTHONM MOBEPXHOCTH KOHYCA»

1. Paguyc ocHOBaHuUs KOHYyca paBeH 3, BeicoTa paBHa 4. Haiinure miomane
IIOJTHOM MOBEPXHOCTH KOHYCA, €0 00bEM.
2.0ceBoe ceueHne KOHyca paBHOCTOPOHHMM TPEYTOJIbHUK CO CTOpOoHOH 10cM.
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HatiTi miomaas 60KOBOM U MOJTHOM MOBEpXHOCTH KOHYca. O0beM KoHyca.

3.JlnaroHasib 0OCEBOTO CEUEHHUs UIMHIpa paBHa 48. YT0JI MEeXKy ATOMI

IMaroHanbio u oopasyromiet pasex 300. Haiinure pagmyc nuianHIpa, ero BEICOTY,

TJI0IA I OOKOBOM M MOJTHOM IMOBEPXHOCTEH U 0OBEM.

4.Ilycte V, r 1 h cooTBeTCTBEHHO 00BEM, PANYC U BbICOTa LMiMHApa. Haiiaure:

a) V, ecnu =22 cM, h=3 cm; 0) 1, ectu V=120 cm3, h=3,6 cm; B) h, ecu r=h,

V=8n cm3

IIpakTnyeckas padora Ne64 « BorunciieHne njaoMAaI1 MOBEPXHOCTH TeJl BpallleHUs.)

Bapuanr 1

1. OGpa3yromas KOHyca paBHa 8 CM M HAaKJIOHEHA K TUIOCKOCTH OCHOBaHUs 1o yriiom 30°.
Haiinure nonHyoo nNoBepXHOCTh KOHYCA.

2. bokoBasi MOBEPXHOCTh KOHYCA paBHa S, a paauyc ocHoBaHus — R. Haiinure niuny xopasl
OCHOBaHUs, KOTOpasi BUIHA U3 BEPIIUHBI KOHYCA M0 YIJIOM O.

3. Pangnycel ocHOBaHMIA yCEUEHHOTO KOHYca paBHBI 3 u 6 cM. Haitnute 60KoBYIO
IIOBEPXHOCTh KOHYCA, €CJIN €r0 BbICOTa paBHA 4 CM.

Bapuant 2

1. BeicoTa KOHYca paBHa 3 CM U COCTaBIIsieT ¢ oOpasytomiei yron 60°. Haiiaure monnyro
MOBEPXHOCTh KOHYCA.

2. bokoBas MOBEpXHOCTh KOHYCa paBHa S, a oOpa3zyromas — |. Haiiaure ninuny xopast
OCHOBaHMs, KOTOpast BUJHA U3 LIEHTPA OCHOBAHUS MO YIJIOM 0.

3. Paguyc 601b111€r0 OCHOBAHUS YCEUEHHOTO KOHYCa paBeH 7 CM, a €ro BbICOTa U
oOpa3yroas paBHbI 3 1 5 cM co0TBeTCTBeHHO. HalimuTe O0KOBYIO MOBEPXHOCTH KOHYCA.

IpakTnyeckas padora Ne65 «O0beM Npu3Mbl, HMJIMHAPA, TUPAMHU/IbI, KOHYCa U
mapa»

JIerko WM CI0XKHO BHIYUCIATH 00beMbl? [loka MBI yMeeM HaXOAUTh JUIIb 0ObEMBI
napajuleJenune10B, HWINHAPOB U MPU3M, IO3TOMY 3a]a4a BEIYUCICHUS 00bEMOB KaXKETCS
JOBOJIBHO JIETKOH. J[eHCTBUTENBHO, U (POPMYIIBI JOKA3BIBATUCH 0€3 Tpyaa, U BHIYUCICHUS ObLIH
HE CIMIIKOM rpoMo3akuMu. CoOCTBEHHO, (hopMyIia Ul HaXOXKAEHHUsI 00beMa IPSIMOYTOJILHOTO
napa’suiesienureia U3BeCTHa ellle ¢ HaualbHOW IIKOJIBI.

Wnes Obuta OTHOCUTENBHO NpocTa. MBI BBEIM 00beM Ky0a, uepe3 Hero Haluid 00beM
IPsIMOYTOJIBHOTO TIapajuiesienunenia, Mo CyTu, «pa30uBy» ero Ha KyOUKH, OTCIOa MPHILLIU K
npu3Mam, a OT HUX — K uiIMHIpaM. Ho B ciiyyae nupaMuipl M KOHyca «pa30uTh» UX Ha KYOUKHU
HE MOJYYUTCS.

XoTs npeBHuUE rpeku npodosanu. B V Beke 110 H. 3. rpeyeckuM MaTeMaTuKoM [leMokpuTom
OBLIO BBICKA3aHO MPEANOI0KEHHE, YTO 00beM MUpPaMUIbl PABEH TPETH 00beMa MPU3MBI C TEM
7K€ OCHOBAHMEM M TOM e BBICOTOM. J[0Ka3aTh 3TO HE CMOT HU OH, HU ITOJIYYMBIIUHI NIO3JHEE TOT
ke pesynbraT EBkina. Brnpouewm, nannas popmyia noaTBepkaanach NpakTUKON —
JNEHCTBUTENBHO, MBI MOXEM U3MEPUTH 00BbEM JIF0O0H KOHKPETHON MUpaMUbI ¢ JIF000M
CTeNeHbl0 TOYHOCTU. Hanpumep, eciiv B3sTh MUPAMUAKY U 3allOJIHUTH €€ YeM-HUOYAb (BO/IOH,
IIECKOM), @ IIOTOM BBIYMCINUTH 00BEM TOTO, UEM MBI 3aMONHUIM. Bripodyem, yueHsle U 1o ceit
JICHb MBITAIOTCS Pa30UTh MPU3MY HA TPU PABHBIX MUPAMUBI, YTO JOKa3aiao Obl GopMyITy.

IIpakTuyeckasi padora Ne66-67. KomOuHaIMs MHOTOTPaHHUKOB W TEJ BPAIICHHUS.

Paanycel ocHOBaHU# yceueHHOTO KOHYca 3 M U 6 M, BbicoTa 4 M. Haiimute oOpasyromryio.

Huametp mapa 25 cM. Ha ero nmoBepXHOCTH JaHbI TOUKA A U OKPYKHOCTbH, BCE TOUKH
KOTOpOH ynasneHsl (1o npsimoii) oT A Ha 15 cm. Haitaute paguyc 3Toi OKpY>KHOCTH.

Bricora mununapa 6 oM, paanyc ocHoBanus 5 cMm. Haiiaute miomaab ceyeHus,
IPOBEJECHHOTO MapajljIeIbHO OCH LIMJIMHPA HA PAaCCTOSIHUM 4 CM OT HEe.

Bricora mununapa 8 1M, paguyc ocHoBaHUA 5 M. LIMIMHIp nepeceyeH miIocKOCThIO TakK,
YTO B CEUEHUHU NOJIyumics KBajapar. Haliiure paccTosIHME OT 3TOT0 CEYEHMS 10 OCH.

Bricora mununapa 2 M. Paguyc ocHoBanus 7 M. B 3TOT nunuHIp HaKJIOHHO BIIMCAH KBaapatT
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TaK, 4TO BCE BEPIIMHBI €r0 JIEXKAT Ha OKPYKHOCTAX OCHOBaHUMU. HaliquTte cCTOpoHyY KBaapara.

Paauyc ocHoBaHust koHyca 3 M, BeicoTa 4 M. Haiinute oOpasyromryro L

Oo6pa3yromias KoHyca | HakIIOHEHa K TUIOCKOCTH OCHOBaHus 1o yriaoM 30°. Haiinute
BBICOTY.

[TpaBuibHAs n-yrojapHas Mpu3Ma BIKcaHa B map paaunyca R. Pebpo ocHoBaHus mpHU3MBbI
paBHO a. HaiiguTe BeicOTY mpu3Mebl ipu: 1) n = 3;

2)n=4;3)n=06.

O0beM nUpaMuAbI M yCEYECHHO MUPAMUIbI
B namm nHu dpopmyna gaBHo nokazaHa. M cenaHo 3To ¢ MOMOIIbIo HHTEerpaioB. IlomMmHuM,

b
4TO V= ‘rﬂ S(Ede, rae SCI _ 3TO IUIOLIA/lb CEUEHUsI (PUTYPBI IIIOCKOCTHIO,
NEPIEHAUKYJIIPHON HEKOTOPOH OCH, KOTOPYIO MBI IIPOBEIIH.
C noMo1IbI0 3TOro MeTo1a BhIBeieM 00beM nupamubl. Haunem ¢ o0bema TpeyrojabHoOH
ApaMUJBL.

OABC O

|4
— BepIIMHA), 0003HAYNM ee 00bEM Uepe3 = ; MIIOMAb €€

(

ocHOBaHMs “4BC 5; ee mricora 7 = h (cm. Puc. 1).

0o

Paccmorpum nupamuny

0ABC

Puc. 1. [lupamua
I oX OH M
pOBEIIEM OCh , COBIAJIAIONIYIO C JIy4OM . PaccMOoTpuM npou3BOIBHYIO TOUKY *~ Ha

. A,8.C
9TOM OCH BHYTpH MupamMuabl. Uepes 3Ty TOUKy MpoBeaeM cedeHue 1 171 mepreHIuKyaspHoe

v = [ s(x)dx e S A,B,C

Hatiel ocu. [ToMHUM, 4TO — IUIOIIAaAb CEUCHUSI 1 (cm. Puc. 2).

S{x]

Bripaszum, yemy paBHO

ox 48,64
Puc. 2. TlpoBenennsie och 1 NEPIICHAUKYISIPHOE OCU CEUCHUE

3 AA,B,C,~AABC. A,B,C, ABC
dMCTHUM, YTO . U3 TOT'O, 4YTO ITJIOCKOCTH u MNEPICHAUKYIIAPHBI

ocu GX, CJIeIyeT, UTO TUIOCKOCTH MapajlieNbHbl, a 3HAUHT, Ay Gy I AC, BiCy I BC u A1By | HB.
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Tora moJydaercs, 4o &.Alﬂﬂl“‘ﬂa‘lﬂﬂ, AB,0C,~AFOC " AA,0B,~AA0B
46 _ 026G _5BG _AB _
yro A€ ot BC AR (o TpeTheMy Ipu3HaKy monoous) (cM. Puc. 3).

, OTKyaa CJIICOYCT,

Puc. 3. [lomoOHbBIC TPEYTOJIBHUKN

Haiinem, yemy paBeH k03 GUIIUEHT TOA00US

A4HO u ﬁAlMD. OHu og00HKI ¢ TeM ke KodhPUIueHTom k, T.

Paccmotpum
of, _ D4, _ 04, _ OM _
oc —oa ¥ oa om K OH = h, MH = x
K. , 4 3HAYUT, . 3 ycnoBus U IIYCTh ,
oM _ hmx _ o
OM = h—x oH = h
Toraa . [lomygaem, 4ro .
Sad.E. € 2 5(x) _ (h=2)® Slh-x)"
=Tl = k g —
Sa4BC 5 RE . (=) r®
VYuuteiBas, 4To , IOJTy4yaeM ;

OxoHYATEIRHO,

(h-x)? (x—n)?
V= sEde= [T de =5 [ S d(x—h) =5 -

(x—n)* |h _ 0— (_S-h“) _ Sk

izt | 3R® 3

1
) V==-5-h
Wtak, Mbl JOKa3aau, 4TO 00beM TPEyroabHON MUpPaMU/IbI 3 .
Ocranock BeIBECTH (HOpMYITy Uil HPOU3BOJIBHON MUPAMHIBL. DTO JAETaeTCsl IPOCTO:

pa3zbuBaeM MPOU3BOJIBHYIO MUPAMUIY Ha TpeyroibHbie (cM. Puc. 4).

5

A a
Puc. 4. Pa30uenue npous3BoJIbHON NUpaMuAbl Ha TPEYTOJIbHBIE
Tornma
j— _S:I.Dﬂ-].h SZDEH-h_l _1
V'-TP‘-HHP- - Vl'I'P-an. + VZ TROEp. 3 + 3 - E “h- {Slu-cu. + SZDL'H.} - E h- Srrp.nnp.
WTak, OKOHUATENbHO, TEOPEMA, KOTOPYIO MBI I0OKa3ajau: 00bEM MUPAMUAbI PABEH TPETU

1
V==5h
MMPOU3BCACHUA TJIOIIaAN €€ OCHOBAHUS U BBICOTHI ¥ .
B kauectBe CJIICACTBHA MOXXHO JOKa3aThb U q)opMyny JJIA BBIYUCIICHU A obbeMa ycequHop“I

Ll;c.nnp. = %h’(‘gl + W 5152 + 52) o h

nupamusl (cM. Puc. 10): € = — BBICOTA yCEUEHHOMU
5.5 .
nUpaMuIbl, @ ~1 1 ~2 — [JIOU[aAu €€ OCHOBaHUH.
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Puc. 10. Yceuennas nupamuga

Joka3aTenbcTBO (0€3 HHTErpaJia)

1
==5S-h
i
Jokaxem, uto =+ 3 . Kak u B mepBoM n0Ka3zarenbeTBe, MBI JOKaXKeM (popMyiry Juist
TPEeYroJabHOU MUPaMHIbI, a KaK OHa 0000111aeTcs 10 TPOU3BOILHOMN, BBl YK€ 3HAETE.

I S5ABC 5 AABC
YCTh — TpeyroJibHasi MUpaMK/Ia, = — BEPIIUHA, — ocHoBanmue (cm. Puc. 5).

S

S5ABC
Puc. 5. — TpEeyroJbHas MupaMuia

JlomosTHUM ATy MHUpaMKUTy 10 TIPU3MBI C TEM K€ OCHOBAHUEM U BBICOTOM (cM. Puc. 6).

s

B

Puc. 6. Ilpuzma ABCSBy Gy

. SABC SBCB, SCC,B
, u

OTa nmpu3Ma cocTaBlieHa U3 TpeX MUPAMHI: TaHHON 1 (cm. Puc. 7).
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Puc. 7. IIpu3ma u3 Tpex nupaMmus

ABCS BCSB,
PaccMOTPHM MCXOHYIO MHPAMULY ¥ TIUPAMULY . 3aMeTHuM, uTO y
AASBE = AB,BS 5B
HUX (KaK TPeyrolbHMKH, 00pa30BaBLINECs IPU IPOBEACHUH JUArOHAIH ~ B
ASB,B c
TnapajuIesorpaMme ). BBICOTBI, IPOBEICHHBIE M3 TOUKH — Ha KAKIYIO M3 9THX
. hy=~h
IJIOCKOCTEH, COBITaIalOT = 1 2 (cm. Puc. 8).
ASB,B
Puc. 8. BricoTa, IpoBeeHHas K IIOCKOCTH
ABCS EBCSE;
Pa3 y nupamus u PaBHBI BLICOTBI U OCHOBAHHUS, TO PABHBI U
Vv =1
o0bempr 4B "BCSEy (crienyer us paBeHcTBa 00HEMOB PABHOBEIHMKHUX TEN).
15 =W
AHAJIOrMYHO ecJIM PacCMOTPETh MUPAMUIbI SCC By, 5(2'331’ To “CCaBr TSCEEs g

ACC,B, = AB,BC B,C
K. (KaK TPCYIrOJIbHHUKH, 06p330BaBHII/IeC5{ Inpu MpOBCACHUN AUAT'OHAJIN B

BB,C,C 5
). BeICOTBI, MpOBEICHHBIE U3 TOUKHU ~ Ha KaXIYI0 U3 ITUX

h
1

napauiejiorpaMmme

o =h o
IIJIOCKOCTCH, COBIIaAAIOT 2 (CM. Puc. 9) To ecTh nIomaau OCHOBaHUIM U BBICOTHI PaBHBLI.
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Puc. 9. Bricora, npoBeeHHas K MIOCKOCTH BBy G, C
[Tonyuniin, 4TO BCE TpU MUPAMUIBI UMEIOT OJWH U TOT K€
= Vsece,m, T Voers, T Vages = 3Vages =35 h

b

Vsce,s, = Voces, = Vases

v Lh
ABCE
I |
OTKyaa . 1eopemMa JI0Ka3aHa.

V.
00BeM , To ecTh "

O0bem yceyeHHOH MUpPaMU/IbI
A,B,C,{A,B,C s,

9

. 5
Wtak, mycTh y yCEUeHHOI MUpaMubl Z ocHOBaHUS UMEIOT IUTOMIAIN ~ 1

o o
BbICOTa — . JIOCTpOMM 3Ty yCEUEHHYIO IUpaMUIy 10 0O0bIYHOM nupaMusl. Ilycte ~ — BepinHa

M, M
nupaMuibl. OIycTUM BBICOTY, OHA IIEPECEUET OCHOBAHUSA B TOUKAX U 2 COOTBETCTBEHHO.

* (em. Puc. 11).

[TycTp OM,

Puc. 11. Mnnroctpanus K ycaoBUIO

Sy

k=

LY, £
AA4B G ~A4, B, L U KO3PPUITMECHT TOT00US * (000CHOBBIBAJIOCH

3aMeTHM, YTO
paHHee).

Torna oueBHUIHO, YTO 0OBEM YCEUCHHOM MUPAMUIBI PABEH PA3HOCTH 00BEMOB OOBIION
MAPaMUIbI U MAJIOW, TO €CTh:

1 1
V=Voa,mec, —Voa,pc = 551(5‘ +h)— 552 T

o X
Ocraiocs HAWTH

A, M 5,
AA B C;~AA,B,C A4,My S
U3 Toro, uto 1 171 7172 nonmygaem T * (B cHIIy TOTO YTO 3TO
COOTBETCTBYIOIIME OTPE3KH TOAO0OHBIX (PUTYP, UM IUIOMIAIH HAM U3BECTHBI).

oM,  htx s,
o e oM £
C npyroit CTOpoHBI, AOM,A,~AOM, 4, (651110 BBIBEJICHO paHee), Toraa = :
2ox x=—2 V5
h+x),/5, =x/8 5 —J5;
3HAYHT, (h+ ) : VIS

OxoHYATEIRHO,

V=%(51-(h+%)—sz-ﬁ—w_{s_;5_):

—hS 1
1 2
B CHITy (hOpMYJIBI PAa3HOCTH KyOOB. LITO u Tpe6OBaJIOCL JI0Ka3aTh.
IMpumep 1
3akpenum BbIBeIEHHYIO (hopMyTy 00beMa MUPaMHUIbI IPHMEPOM.

Yemy paBeH 00beM v IIPaBUJILHON TPEYTOJIbHON TUPAMUIBI SABC, ecinu aB = ﬁ, A5 = 4?
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(Cwm. Puc. 12.)

C

Puc. 12. Unmroctpanus k 3agadye
1
V==5-h
Pewenue. Kak MbI 3HaeM, 3 .
ITockonbKy B OCHOBAaHUU JIEKUT NPABUIIBHBINA TPEyrosbHUK (cM. Puc. 13),

_'j':ﬂﬁ:—sﬁﬁzgﬁ
TO 2 2 .

Puc. 13. [IpaBribHBIN TPEYroJibHUK B OCHOBAHUU

o 50 AS0A S54=4
Haiifem BBICOTY ~ ~ M3 IPAMOYTOJBHOIO TPEYTONbHUKA . Tunorenysa ,a
04 ; s 3 10 com 04 = 5= 23
Karter - " — paJuyc ONMCAHHOH OKPYKHOCTH, KOTOpBIi paBeH 2 , TO ecTh (cMm.

Puc. 14).
s »

C
ASOA

Puc. 14. Ctoponsl

S0 =+SA2 —0A? =+16— 12 =

Ortcrona o Teopeme Iudaropa 2 A 3HAYHT, 00bEM

paBeH
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V=>-9V3-2=63
OTtBeT: 6“'@.

O0beM KOHYCA M YCEUEeHHOI0 KOHYCa
V=InR’h=15h p
Teopema. O6beMm konyca (cM. Puc. 15) pasen 3 3 .rame” — pammyc

h
OCHOBAaHHUA KOHYCA, — €r'0 BbBICOTA.

Puc. 15. Konyc

dopmyna 171 BRIYUCIEHU 00beMa KOHYca B TOYHOCTH COBIAIaeT C aHATOTHYHOMN
dbopMyIIOit sl MUpaMUIBI, TAK KaK KOHYC — 3TO, 110 CYTH, U €CTh IMHUPaMUa, TOJIbKO B
OCHOBaHUU JIEKUT «OECKOHEUHOYTOJIBLHUK» — OKPY>KHOCTH (cM. Puc. 16).

Puc. 16. MHOrOyroibHUK, CTPEMSIIUICST K OKPY>KHOCTH
Ecnu moacraButh B popmyny o0bemMa mupaMuabl IO (b OCHOBAHUS KOHYCA, TO €CTh
V =>mR%h
IUIOIAAb KPYyra, TO MBI ¥ IPUXOAUM K (opMmyIie 3 .
JlokaseiBaeTcs xe Gpopmysa A KoHyca abCOMI0THO aHAIOTMYHO MUPaMUJIE.
PaccmarpuBaercs Takas xe 0Cb, OTMEUAETCSI TOYHO TaKOe Xke 1moooue, a gajbine Oepercs ToT
ke camblil mHTEerpan (cM. Puc. 17).

y

Puc. 17. Unmroctparnus it 10Ka3aTenbCTBA (hOPMYJIBI
AHAaJIOTMYHBIM BBITJIAJIUT U CJIEICTBHUE MPO yCeUEHHbIN KOHYC (cM. Puc.
1 T o 1 2 2
P;.E.E‘_. - h(.'_i'i + 5152 + 52) _— _Hh{:Ri + R:LRZ + Rz}
18): 3 3 JlokazaTebCcTBO aOCOFOTHO
AQHAJIOTMYHO TOMY, UYTO OBbLIO MPUBEJCHO IJI YCEUEHHOU MUPaMHUIBI.
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Puc. 18. Yceuennas nupamua

IpakTuyeckasi padora Ne 68. Penenue 3a1a4 Ha mpuMeHeHHE POPMYIT BBIYUCICHUS
00BeEMOB

3amanue 1.

JlnameTp ocHOBaHMS KOHYyca paBeH 12, a ninHa obpasyrouieit — 10. Halinute o0bem KoHyca.
B orBere 3anummure %

Pemenue:

V= é nrh
r=6h=8V=c-n-62-8=96n
Otser: 96.

3amanue 2.

Pe6pa mpsimoyronpHOTO NIapauienenunena pasusl 4, 5 u 8. Haliqute o0beM
napaienenue/a.

=a-b-c— dopmyna c 5 knacca
4-5-8=160
Otset:160

\%
\%

3amanue 3.

10 .
Pannyc ocHoBanms nmunuHApa paBeH 4, BeicoTa — . Haiinure o0beM mummHapa.
T
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V = nr’h
10
V=n-4%-—=160
T
OtBeT:160
3aganue 4.

B ocHOBaHMU TPeyroabHOI MUPaMUJIBI JICKUT NMPSIMOYTOJIBHBIN TPEYTOIBHUK C KaTeTaMu 4
u 3. Haiigure o0beM nupamMuibl, eciii €€ BhICOTa paBHa 9.

OtBeT:18

3amanue 5.
O0beM koHyca paBeH 12. [lapanienbHO OCHOBaHHIO KOHYCA IIPOBEAECHO CEUEHUE, IETIsIIee
BBICOTY KOHYyca nonosiaM. Haiiagure 060beM 0TCEUEHHOr0 KOHYCA.

Cmoco0 1.

o o r h
JInHeiinbIe PasMCpPhbI 00JIBIIOTO KOHYCarmu h. JInueiinsie PasMCpPbl MAJICHBKOI'O KOHYCa E u E

2
Znr? =12 lnr—-E:VM
3 374 2
[Tpeobpazyem:
ar? = 36 Zar? =V,
24

[ToncraBum:

1

—-36 =V,

24 M
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V,=15
OtBeT:1,5 - cnoXHO

Cmoco0 2.

IToacka3zka:
[Ipu u3MeHeHNH BceX JIMHEWHBIX pa3MeEPOB Tela B K pa3, 00beM 3TOro Tejla U3MEHSICTCS B
k3 pas.
3 12
k=2 k®°=8 V=?=1,5
OtBeT:1,5
JlaHHBIN TIpUeM pemieHus 3a1a4d He TpeOyeT 3HaHus GopMyIibl 00beMa KOHYca.

3amanue 6.
Konnyeckas BopoHka 00beMoM 16 JINTPOB MOJIHOCTHIO 3aII0JIHEHA )KUJKOCTHIO. 113 BOpOHKH

BbIUEPIIAJIN YACTh KUAKOCTH, IIPU ITOM €€ YPOBEHb CHU3HWJICS /10 TTOJIOBHUHBI BBICOTHI BOPOHKH.
CKOJIBKO JINTPOB KUAKOCTU Bbluepnanu?

16
k=2 k3=8V=§=2
Haiinem CKOJBKO JIMTPOB KUAKOCTU BbIUEPIIAIIN:
16-2=14
OtBert: 14
3amaunne 7.

1 o
B COCy B BUJAC KOHYCa HAJIUTA ) XKUIAKOCTH 0 Z BBICOTBL. OOBEM HATUTOM KUJIKOCTHU PaBCH

5. Cxonbko KUIAKOCTHU HYKHO J10JIUTh, YTOOBI HAITOJIHUTD cocyn I[OBCpXY?

\O

k=4 k3=64 V=64-5=320

HaiineM CKOJIBKO KUAKOCTH HYKHO JOJIUTH, YTOOBI HAITOJTHUTH COCY I0BEPXY:
320-5=315
OtBeT:315

3amanmue 8.

O06BEM npsiMoyTOIBEHOTO TTapayuieenumneaa pased 108. Uemy Oynet paBeH 00bEM
napajuiesenunesa, €ciim Kaxa0e ero peopo yMeHbIIUTh B TpU pa3a’?
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k=3 k3=27 V—108—4
= — =— =
OtBeT: 4
3amanne 9.

O0béM muuHIpa paBeH 30. Uemy paBeH 00bEM KOHYCaA C TAKUM K€ OCHOBAaHHUEM U
BBICOTOM?

Iloncka3zka:
1
Ecnu munmuaap 1 KoHyC UMEIOT 00111ee OCHOBaHHUE M BBICOTY, TO V) = EV”

1
Vi = § 30 =10
Otset:10

3amanne 10.
O0BéM KoHyca paBeH 25. UeMy paBeH 00BEM IIMIIMH/PA C TAKUM K€ OCHOBAHHUEM U
BBICOTOM?

25 ==V,
V, =75
OtBeT:75

IMpakTuyeckas padora Ne68 «IIpocreifmue 3a1aun B KOOpAMHATAX»

3amanue 1.
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CocraBuTh ypaBHeHHe chepbl paanyca R = 5 ¢ meHTpoM B Havaje KOOpAHHAT.

3amanue 2.

Hanmcats ypaBHenue chepsl ¢ neHTpom B Touke C (2; —3; 5) u paguycom, paBHBIM 6.
3aganue 3.

Haiitu nentp u paguyc cdepsi (x +4)° + (y — 3)*+ z* =100.

3amanue 4

. Jloka3ars, 4TO ypaBHEHHE x>+ y2 +z —2x+4y— 6z + 5 =0 ABnsercs ypaBHEHUEM
ctepsl.

3aganue 5

Harnmmure ypaBHeHHE TIpsIMOM mpoxo el uepes nBe nanubie Touku C(2;5) u D(5;2)

IpakTnyeckas padora Ne69 «Pemenue 3a1a4 ¢ TOMOIIBIO KOOPIUHATY

3amanue 1
Ha ocu OxOx HaliTH TOUKY, paBHOYIAJIEHHYIO OT
touek A(2;—4;5)A(2;—4;5) u B(—3;2;7)B(—3;2;7).
3amanue 2
Haiitu kocunyc yrna mexay Bekropamu ABAB u ACAC.
A=(—4:;4;4),B=(3;1;0),C=(—1;0;6).
3amanue 3
Komruranapusl 11 BekTopa a,b,ca,b,c?
a=(—3;2;1),b=(3;1;2),c=(3;—1;4)
3aganue 4

3anaHbl 1Ba BEKTOpa B MpocTpancTBe. HaiiTu: a) ux cymmy; 6) X pa3HOCTh; KOCHHYC yTJia

MeXIy HUMH; B) UX BekTopHOE npousBeaeHue. a=(0;1;1),b=(—2;0;1).
3amanue 5

HaiiTu panr u 6a3uc cucteMbl BEKTOPOB, IEPEHTH K HOBOMY 0a3ucy. 3anucarh pa3ioxeHUs

BEKTOPOB 0 HalJIEHHBIM Oa3ucam.
3aganue 6
Komnnanapusl 11 BekTopa?
a =(-3;2;1),b =(3;1;2),c =(3;-1;4).
IMpakTnyeckas padora Ne70 «Penienue 3a1a4 ¢ TOMOIIBIO KOOPIUHAT
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Hauw Tpeyroasauxu ABC, A,B,C, u ase touku O u P mpocTpancTsa.

I —_— e — % —3 —_— —3 — —
WNasectHO, ur0 OA +OP=0A,, OB + OP =0B,, OC + OP =0C,. [loka-
JKMTe, 4TO CTODOHBI TpeyroabEuka A,B,C, COOTBETCTBEHHO paBHBI
¥ mapajiejbHBI CTOpOHaM TpeyroasHuxa ABC,

[Ipm KaKuX SHAYEHHAX k B paseHcTBe @ = kb, rae b # 0, BeKTOPLI @ u b:

a) KO/UIMHeapHbI; 0) cOHANpAaBJIEHBLI; B) NPOTHBOIOJIOMKHO HAaOpaBie-
HBEI; T') ABJIAKTCA NPOTHUBOINOIOMKHEIMH? ,
Yucna k u [ He pasHe!l ApyT Apyry. JloKkamuTe, 4To ecJH BeKTOpPELLI @ + kb

U a+[b He KONTHHEEapHBI, TO: a) BEKTODPHl 4 u b He KOJLIMHEADHBI;

6) BEeKTOpHI 4 + kb ua+1,b He KONNHHEADHBI OPH JIOOBIX HEPaBHBIX
uucaax k, u [,

Tourkn A,;, B, u C, — cepeanum cropor BC, AC u AB TpeyroasHUKa
ABC, Touka 0 — npom3BoJMLHAA TOYKA NpocTpancTsa. [Jokamure, uro
J— — —a e — - ——

OA, +0B, +0C, =0A + 0B + 0OC.

OTrpeakn, coeJUHAONHE CEepPeAMHbLI NPOTHBONOJOMXHBIX CTOPOH YeThl-

pexyroasauka ABCD, nepecekarorcs B Touke M. Touxka O — npomuas-
BOJTBHAA TOUKAa NpocTpaHCTBa. [[OKa)KHTe, YTO CIPABeAJIHEO PaBeHCTBO

oM =i{OT+O_§+G_(L‘-+O_ﬁ).
Juarosann napannenorpamma ABCD nepecerkarxoTrca B Touke (. Jloka-

WHUTEe, UTO 418 J060# Toukn M mpocTpaHCTBa cOpaBe B0 HePABEH-
crBo MO < 4l(ﬂm + MB + MC + MD).

Tpu touxkra M, N u P ne:xar Ha ogHOH npamoii, a Touxka O He JeXHT
. — — —=l
Ha 2ToM npaMoit. Bupasure BekTop OP uepes BexTopsl OM u ON, ecau:

a) ﬁﬁ == EM_ﬁ; ) ﬁ = —% P_.?F;- B) M_Pr= k- Mﬁ: rae k — gasHOe 4HCNO.

IIpakTnueckas padora Ne71 «lloBTopeHne n3y4eHHOIO»

HaiiTi yron Mexay BeKTOpamH.

Haiinure yron ACB B Tpeyronsauke ABC.
Haiitu yriel, coctaBisieMble BEKTOPOM € KOOPIUHATHBIMU OCSMHU.

Bapmuanr 1.

1. 2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.1 B(9; -1;4).

Bapuanr 2.

1. 2. A(6;-1;2); B(8;-2;4) u C(-3;9;0).
3. u B(-2;3;5).

Bapuanr 3.

1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).

3.u B (-8; -2;3).

Bapuanrt 4.

1.2. A(7; -3;1); B(5:4;-2) u C(0;1;-5).
3.uB 4;-1;2).

Bapuanr 5.

1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).

3.uB (2:4; -1).
Bapuanrt 6.
1.2. A(2;-3;5); B(0;1;7) u C(4;-3;6).
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3.u B (-3; -1;4).
Bapuanr 7.

1.2. A(11; -1;5); B(10;0:4) 11 C(3;6:9).

3.u B (-6; -2;4).
Bapuanr 8.

1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).

3.1 B(5;9;2).
BapwuanT 9.

1.2. A(0;1;2); B(-2; 0;-1) u C(-3;-2;5).

3. u B(-3;5;8).
Bapuanrt 10.

1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).

3. u B(1;6;0).
BapuanTt 11.

1.2. A(2; -3;4); B(3:4;5) u C(-1;-2;0).

3. u B(5;0;10).
Bapuant 12.

1. 2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).

3. 1 B(8:4;0).

IpakTuyeckas padora Ne72 «[loBTopeHnEe N3y4eHHOTO»

1 BapuaHt

3amganue No 1

Ha cropone BC
napauienorpamma ABCJ
B3sTa Touka K tak, uyto

BK:KC=1:4.
Bripaszute Bextopsl AC, BK,
CK, AK, Kl uepe3 AB=pu
AJl = k. Boipazute AS, ecinu
Touka S — cepeanna K/I.

3amanue Ne 2

B paBHOOeapeHHOI
Tparneuuu OCTPhIe YIiIbl PaBHBI
450, MEHBIIIee OCHOBAHUE
paBHO 5 cM, a paccTosIHHE
MEXIy OCHOBAaHUSAMHU 4 CM.
Haiinure Gomnpliiee ocHOBaHUE
U CPEIHIOIO JTUHUIO TPaTeIUu.

2 BapuaHT

3ananue Ne 1

Ha cTropone HK pomba
MHKC B3sra Touka E Tak,
4TO

KE : HE=1 : 6. Bripazute
Bektopsl CH, KE, HE, CE,
EM uepes CK=pu CM =q.
Bripazute CJ, ecnu Touka /|
— cepequna ME.

Samanue Ne 2

B paBHOOenpenHON
Tpamneuuu OCTPbIE YIIIbl
paBHBI 60°, GoxbImas CTOpOHA
paBHa 10 cm, a Gonbiiee
ocHoBaHue 15 cm. Halignre
MEHbIIIEE OCHOBaHUE U
CPEIIHIOIO JTUHUIO Tpaneuu

3 BapuaHT

3amanue Ne 1

B mapannenorpamme
ABC]J] Touka K — cepenuna
AB, Touka P - cepenuna BC.
Beipasute BexTopsl AC, B/,
AK, CP, CO, AP uepe3
BeKkTOpbl AB = a, AJ[ = B.

3amanue Ne 2

B C

A _| 1~

7X 1< I[

ABC/I — Tpanenusi,
BC| AL,

CIl = 6 cm, yrox /| paBeH
30°,

BC=4cwm.

Haiinure cpennioro
JIMHUIO Tparenuu.

Chnucok 3alav 1Jisl CAMOCTOATEC/IBbHOI'O PCIICHUHA

42)V/2;

THICSYHBIX. 1) 735274;

95

BBIHCHI/ITB, KaKHUM 4YHCJIIOM (paHI/IOHaJ'IBHHM NN I/IppaHI/IOHaIIBHBIM) ABJIACTCA YUCIIOBOC

3nauenue BeIpaxennus: 1) (V8 — 3)(3 + 2v2); 2) (\/2_ — 2)(2 — 3v3);

3) (vV/50 +

Haiit abComoTHYIO MOrpemHoCTh Mpuomkenus 0,55 yucia 5/8
3anummMTe YUCIIO B CTAHJAPTHOM BUC. Y KQKHUTE €ro MPSAI0K U OKPYTIIUTE MAaHTHCCY 10
2) 32465103; 3) 6,0054;




10.

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Wl
“

|
wy
N

.w —

W
>~

Haﬁ)lPITe 3HAUYCHUC BbIPAKCHUA: (2 :

4 3
9

0,216
0,09° -0,027°
Boruucnure: 2°-27 + 27327 +1,25.

Brorauciure:

3
1 4

HaiinuTe 3HaueHne BhIpaKEHUS: X npu x = 0,0625
3 -1
N
Pernts ypaBHeHUs: 1) (. ~ 1) 1 3)= 0, 2) (x—l x+4=0,
HaiinuTe KopeHb ypaBHeHHUs: 1) (%))‘_3 =64; 2) (%)”3 =49,
C kako¥ mpoOLIEHTHON CTaBKOM HEOOXOMMO BJIOKUTH JIEHBI'H B OaHK, €CJIH uepe3 2 roga

BKJIauuK xo4ueT nmony4dutsh 120000 pyoieii npu nepBoHavansHoM B3HOce 100000 pyOneii?
BBIUHCITHTE, MCIIONB3YS ONpPEeIeHNE U CBOMcTBa Torapudmos: 5108516 — 111081112

Peume ypasrenue: 10 g(zx2 —7x+6)—10g(x—2) =log x

Haiigute 3nauenue Bripaxenus 1) 3tg45° — V3ctg60° + 4sin30°
JlokasaTe ToxxaectBo cos*a — sin*a = cos?a — sina

5 3z 12 RY/4
cosa=— —<a<2r cosf=—— rm<a<-—
BuMMCINTE o5 o + p ), €CIIH 13y 2 , u 2

[Ipeo6pa3oBaTh B IPOU3BEAECHHUE sin 18 ° + sin 20 °

T VA
VipocTuTs BeipaxeHue CO 5—0! +COS(0H-§)

Boranemurs 1)COS 18+sim2 10+ 12420, ) ¢in 136ﬂ ~cos 1167z + et 12;z |

Pemuts YpaBHCHUC, PA3JI0KUB Ha MHOKUTECIIN €TI0 JICBYIO YaCThb sin x — sin 3x = 0

Pemmuts HepaBeHncTBO 1) COSX > —E ;2) sin2x >%

2arcsi —ﬁ +arctg(—1)+ arccosﬁ
2 2
7 x)_2

Pe aBHeHme sin| — —— |=——
IIUTh YPAaBHEHU (10 2) >

Brrauciure

N x 1
Haiitu Bce penieHnst ypaBHEHHUS HA 3aJTaHHOM OTPE3KE COS 3 = > [— 67[;67[]

T
Haiitu o0macth onpeneneHus U 001acTh 3HAYCHUH KaXKI0W U3 (PYHKIIHIA 1)y=200{x —5);

4

2) y=2+

Haiinure To4kn MakcuMyMa U MUHUMyMa (DyHKIIMH €€ MAKCUMYMbI M MUHUMYMBIL |, _ _ .= | ¢, _ g
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26.

27.

28.

29.

30.

31.
32.

10.
11.

12.

13.

14.

BruIsicCHUTD, SIBIII€TCS JTH, Y€THOM, HEUSTHOW MITH HE SABJIACTCS HU YETHOM, HM HeUeTHOU pyHKIH: 1)

3_X .
y=Xx _§+Slnx72)y = x’ + cos 3x >

CKOJBKO Pa3INYHBIX JABYX3HAYHBIX YHCEN C Pa3HBIMU HU(PPAMU MOXKHO COCTABUTH,
ucronb3ys mudpei: 1) 1 u5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?
AJMMHHUCTpaIMs ropoJia peluia nepeuMeHoBarsb 3 ynuisl. K BeiOOpy OblLIN NpeanoxkeHsl 7
Ha3BaHUN. CKOJIBKUMHU CIIOCOOAMH MOTYT OBITh IEPEMMEHOBAHBI 3TU 3 yJINLbI?

CKOJIBKMMHU CITOCOOaMH MOXKHO Pa3MECTUTD 6 pa3IM4HbIX aBTOMOOUIIEN B ceMU
OJIHOMECTHBIX OoKcax?

B marasun noctynuino 30 X0J0JHIEHUKOB, ISTh U3 KOTOPBIX UMEIOT 3aBOJICKON Ae(eKT.
CrnyuaiiHpIM 00pa3oM BBIOMPAIOT OAMH XOJOIMIbHUK. KakoBa BEpOSATHOCTH TOT0, YTO OH
Oyner 6e3 nedekra?

KakoBa BepoATHOCTb TOTO, YTO B YETBHIPEX CIAHHBIX KapTax OydeT OAMH Ty3 U OAUH KOPOJIb?
Haiitu: a) maTemMaTHueckoe oxxusjanue, 0) TUCIepCHIo, B) CpeiHee KBaApaTHUECKoe
OTKJIOHEHUE TUCKPETHOMU ClTyyailHOH BeIUYMHBl X 110 U3BECTHOMY 3aKOHY €€ pacipe/eseHus,
3a/IaHHOMY TaOJIMYHO:

2 )5 2 ,1

Cymma 6eckoHeuHO yObIBaroIeii reoMmeTpudeckoit mporpeccun pasaa 150. Haiitu by, ecnmm q
=1/3

BoruucnuTh npousoanyio pynxmuu (12 — 7x)3 - (x3 — 2x)*

C noMoIIbI0 TPOU3BOTHON HAMIUTE MPOMEKYTKH BO3pacTaHust U yObIBaHUS QyHKIUH: f(X)
=x*—8x* +3.

CocTaBbTe ypaBHEHHE KacaTeNbHO K TpaduKy QYHKIMH Y = X° + X° B TOUKE C aOCIHCCOM
x0=1.

Haiitu miiomans Gurypsl, orpaHndeHHoM rpadukoM QyHKIMH y=c0sX, ocbio OX u
HOPSAMBIMU X = —gnx =n

2x+3 2
Haiigure mepBooOpasHyio f (x) =5¢"" +4x

Pemnth ypapuenue x* — 5x3 + 8x%2 —5x+ 1 =0

3y+l —2X =5,
4¥—6x3Y4+2=0.
Pemmte ypaBHenne:V2x — x2 + 8 + Va2 —4x =+v/—x—2 +1
Vx

X2-8x+7 X2 -8x+7
1/1306pa3I/ITe paCCTOHHI/Ie nu erJI MG)KI[y CerH_[I/IBaIOH_[I/IMI/ICH AnaroHaJisiMnu HapaﬂﬂeﬂBHBIX

Pemnts cucreMy ypaBHEHUN {

Pemnts HEpaBEHCTBO

rpaHeit kyoa.
B xy6e ABCDA BC,D, naiitu yron mexay npssmeiMu A;D u DE |, rae E - cepenuna pedpa
CC,
Jlana npsiMast 1 1Be TOUkH A 1 B, pacnonoxeHHbIe 110 0HY CTOpoHY OT Heé. Halinure Ha
npsMoit Takyro Touky C, 4To0bI TpeyrodbHUK ABC nMen HauMeHbINN TePUMETD.
Haiinute 00beM LMIMH]pA C BEICOTON, paBHOW 5 CM, €CJIU AMaroHallb 0CEBOr0 CEUYEHUs
LWIMH]Ipa 00pa3yeT ¢ IJI0CKOCThI0 OCHOBAaHHUA yroil 45 rpaaycos.
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15.

16.
17.

18.

[Tnomans ceyeHus mapa mIoCKOCThIO, TPOBEAEHHON Yepe3 KOHEIl JuaMeTpa 1moj yrioM 60° k

HEMY, paBHA 75I1em?. Haifaute miomans [IOBEPXHOCTH 11apa.

HaiiguTe quaMerp mapa, 06beM KOTOPOro paBeH 367 v’

CTOpOoHBI TpeyroibHUKA paBHBI 12¢M 1 9 cM, a yrosl Mex1y HUMH 30°. maitt mIomans
TpPEeYrojabHUKa

Hanucatb ypaBHeHue cepsl ¢ eHTpoM B Touke C (2; —3; 5) u paguycom, paBHbIM 6.

IIpoBepka BbINOJHEHUs] KOHTPOJIbHBIX pa6oT. KoHTpoibHast paboTa mMpoBOIUTCS C

LCJIbIO PC3YJILTATOB OGy‘ICHI/IH H IOCJICAYIOICTO aHaJIN3a TUITMIHBIX OIINOOK U Sany,Z[HCHI/Iﬁ
06yqa10mnxc;1 B KOHIIC U3YYCHHA TCMbI UJIX pa3acia. CornacHo KaJICHAApHO-TCMATHYCCKOMY
IIaHy JUCHHUINIMHBI IPEAYCMOTPCHO IMPOBCACHUC CIICAYIOIIUX KOHTPOJIbHBIX pa60T:

S kWD

~

10.

KonTponbnas padora Nel no paspeny «Anredpay»

Kontponbras padota No2 no pazneny «OCHOBBI TPUTOHOMETPUM

Konrtponsnas padora Ne3 no pazaeny «PyHKINH, UX CBOHCTBA U TPaPUKID
Kontponbras padota Ne4 no pazneny «KoMmOuHaTopuka

KonTponbnas padota NeS no pazzaeny «1€MEHTHI TEOPUH BEPOSITHOCTEN U CTATUCTUKI
KontpomnsHas padora Ne6 o teme «lIpon3BoiHas u ee NpUMEHEHUE

KonTponbnas padora Ne7 no teme «HTErpai u ero npuMeHeHue

KontponbHas pabota Ne§ no pasaeny «YpaBHEHUS U HEPABEHCTBA»

KonTponbHas padota Ne9 no paszneny «lIpsMble 1 IJI0OCKOCTH B IPOCTPAHCTBEY
Kontposnsnast padora Ne 10 no pazaeny « MHOTOrpaHHUKHU U KPYTJIbIE TEJIa»

KonTpoabHas padora Nel

Bapuanm 1
3anummTe yuciia B BUIe OECKOHEYHBIX MEPUOINICCKUX IPOOCH: 2L , :(
3anucaTh B BUJIe OOBIKHOBEHHOM IpOOU OECKOHEUHYIO EeCITHUHYIO Tpo0b: 1,(7);
-5,3(23).

1.1
Brraucnenue: (g)z

Bsrunciute: (2V2)°
Bounciure: V54 - V4

Vi

Hpe):[CTaBBTe B BUJAC CTEIICHEN ¢ PalrOHAJIbHBIM ITOKA3aTCJIEM

HaiinuTe 3HaueHUe BRIpOKCHUI Va? +16b2? + 4b npu a =- 2000, b =- 3000

2 Loy =
1 1y2 545 (1)2
Pacnionosxkute uncina B mopsike BO3pacTaHus 5 =1 39 °%:3% | —

x—16  x%5+4

YHpoctute BeIpaXkeHue ——— | ———
p p x+x05+1 " x15-1

Y HaAUTE €ro 3HayeHue npu x = 2,25

Bapuanm 2
8

18
3anucaTh B BUJIe OOBIKHOBEHHOM JIPOOU OECKOHEUHYIO NECITHUHYIO Ipo0b: 4,(8);
-2,6(93).

1
Brruncaure: 810000+

L 2
3anummuTe ynciaa B BUJie OECKOHEUHBIX MEPUOIUYECKUX Apodeit: — |
7
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10. Ynpocture BelpakxeHHe

Bsrunciute: (-3v2)*
Berauciure: V144 - /9

[IpencraBbTe B BUE CTENIEHEN C palliOHAIBHBIM I10KA3aTEIEM

HaiinuTe 3HaueHne BhIpaKeHUM 94*+Vb%+3a npu a =- 100, b =- 2000
_3 1 2
Pacnonoxure uncia B mopsIKe BO3pacTaHUs 242 5; 23,23

x=9 .x&5+3

x—x05+1" xL5+1

Y HalJIUTe ero 3HaueHue npu x = 6,25

Bapuanm Ne 1
1. Berancnuthb 10g3 81

2.BbIauciauTh 10g169 13

3.BeIunCcIuTh 10& 1%9
1g125

4 BBIUNCIATH
g5

5 Borancrnrs 10g 12—log, 3+log 9

6.Berancnuts 2log, 6 + log, 3?5— log, 35

7. BoraucauThb 10g3 2—10g3 2. 10g2 6+10g3 6
8.BeruncianTh 1g7(10g7 15"‘1(87 4—10g7 6)

2 10g0,3 442
9. Beruncnure

10 . Pemmnre ypaBuenne logs(7 —x) = 2.
11. Haiigure KOpeHb YpaBHEHHUS logs(x — 1) = logs(2x — 3).

12. HaiiguTe KOpeHb ypaBHEHUS 2logs’x — 7logs x + 3 = 0.
13. HaiiguTte KOpeHb ypaBHEHUS logz(7 —x) =log;(1 —x) +1
14. Haiinute KOpeHb ypaBHEHUS 2log,4(3x —5) = log, (15 —x)
Bapuanm Ne2

1.Berancinuth 1%125
2.Berauciauts 10g25 5

3.BerauciuThb 10g3 10g4 o4
1g256
g4

4. BEIUMCIATD

5.Berancnuts log, 6 +log, 4 +log, 29—4
6.Bbruncints 210g6 2] —10g6 81—210g6 18
7.Berauciuts 2log, 8 +log, %— log, 25
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lg3(log, 25—log, 2+log, )

logg 2+ log5%

&.BeryncimTh

9.Boruucnute 9
10. Pemmmre ypaBHeHUE logg(=3+x) =1
11.Pemure ypaBHEeHUE loge(x + 17) = logg(2x + 7)

12. Pemute ypaBHeHHE log,(3x+8) =log,(3—x) +1

13. Pemute ypaBHEHHE 10g32x —3logzx+2=0
14. Peminte ypaBHEHHE loge(18 — x) = 4logze 2
Bapuanm Ne3

1 .Beraucnuts log, %

2.BBIuuciauTh 10g81 9

3 .Beruncnuth 10g2 10g4 256
1g32

4 BeIUMCIATE —,

g2

5.Beramcnuts log, 5+1log, 25+ 1log, %

6.BbraunciuTh 10g2 10—10g2 5-|—10g2 8
7.BeraucianTs 210g7 32_1(% 256—210g7 14
lg2(log, 75-log, 15-+log, 20)

&.Berynciimth

9.Beruncinth: 419829 4+ 9
10. Pemmure ypaBuenue log,(—5—x) = 3
11. Pemmre ypaBuenue log,;(4x —9) = logy7 x

12. Pemnte ypaBHEHHE 2 log62x + 5loggx+2 =0.

13. Pemnte ypaBHEeHME log,6(2x — 1) —log,ex =0
14. Pemvte ypaBHEHHE 11'0811(+1D) = 2
Bapuanm Ned

1 .Beraucnuts  log, L
25

2.BeIaucinTh 10g121 11

3.BBUuCINTL logs 10g32 2
1g27

4 BpaucinTh —

g3
5.BBIYMCIIUTS k& 10"‘1% 50—1% 4
6.Berancauthb 1082 8—10g2 3+10g2 12
7.Berauciuth 3log, 4 +log, %— log, 15

8.Be1yucinThb lg4(10g4 35 +10g4 2_10& 7)
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9.Beruncnnty 251085 3710825 27

10. Pemmure ypaBuenue log,(6 —x) =35

11. Haiigute kopeHb ypaBHEHUS log,(x + 3) = log,(3x — 15)
12. PemuTe ypaBHEHHE logs x = —logp (14 — x)

13. Pemnte ypaBHEHHE loge(x + 17) = logg(2x + 7)
14.Pemurte ypaBHEHUE 3log,°x — 7logax+2=0

KonTpoabHas padora Ne2
1 séapuanm

1. a) mepeBecTH rpaaychl B paluaHbl: 155 -, 55 ° ;

2r &
0) mepeBecTu paguaHbl B IPaychbl ERTE

2. Haiinure ctg a »ecau SN = T 1 0l JISKUT BO 2 YETBEPTH.

3. Brluucnure:

a) /3 sin 60 ° + cos 60 °sin 30 ° — sg 45 "cg 135 ° + ctg 90 ° >

T . T T
0) COS——\/ESIH—-F «/gtg—. B) sin(—w—”)+2sin lcosl
6 4 3 6 12 12

4. Pemivite ypaBHEHUE: /2 sin 3x -1 = 0 -

. PermmTe ypaBHEHHE: 2 cos > x — 3cos x - 2 = 0

6. YIpocTUTE BBIpAKEHUE:
(I1-cosa)(1+cosa)

9]

> Q@ # IN,Nn € z;

sin’ (—a)

3z .
0)cos(o—P)—2sinasinf  B) COS( +a} 2einler —a)

sin(a + 7)
F) si( 37z + a)+ cos( 7 —a)—sin( —a)+ cos( —a).

7. Pemnre ypaBHEHHUE: cos 3xcos 5x = sin 3xsin 5x
2 eapuanm

1. a) mepeBecTH rpalycsl B pauaHel: 175 -, 75 ° ;
2r &
0) mepeBecTy paJuaHbl B rpaaych 512

2. Haiity 4 o , €cim COSQX = ? U 0, JISKUT B 3 4ETBEPTH.

3. Beruucnure:

a‘) sin 30 ° + ~/6 cos 45 *sin 60 ° — g 30 *ctg 150 ° + ctg 45 °;

) cos T asin i Vg L. Asirt 120 -200600 +27660,

4. Pemivte ypaBHEHUE: 2 cos 3x - ~/2 = 0 -
5. Pemute ypaBHEHHME: 2 sin > x — 3sin x — 2 = 0
6. YrpocTuTe BbIpaXKeHUeE:

(I-cosa)(1+cosa) )
a) . s & # TN,N € Z »
sin
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6)Sin( 27 + a)+cos( 7 +a )+ sin( —a )+ cos( —a).
6)cos( a — f)—cos( a + B
2) sin(—a) + cos(7 + @)

1+ 2cos(% —a)cos(—a)

: : 1
7. Pemure ypaBHEHHE: sin 6x oS x + €os 6xsin x = 5

3 sapuanm

1. a) mepeBecTH rpalycsl B pauaHbl: 195 -, 95 ° ;

3 2rx
0) mepeBecTH paguaHbl B rpagycbl —,— .

7715
2. Haiigure ¢o o , €CIIN sing = T U 0, JISKUT BO 2 YETBEPTH.

3. Beruucnure:

) V2simd8 —co8('sir60 +crg gl 38 —1;

257 V4 Vs
6) sin > + /2 cos - — T co{——j—2sin—cos—,
) sin 3 ++/2 cos 2 x/gctg . B) 3 2 T

4. Pemte ypaBHEHHUE: 2 sin 3x — 1 = 0 .

2
5. Pemure ypaBHEHHE: th X —3tgx—2=0.
6. YIpocTUTE BBIpAKEHUE:
2) (I—sina)(1+sin a)

V4
, a¢5+7m,nez;

cosa
6) si( 7 + a)+cos( 27 + a)—sin( —a)— cos( —a).
¢)sin( @ + f)+sin( a - f);

sin(%z +a)+sin27 + @)

2cos(a)sin(—a) +1
7. Pemute ypaBHEHHUE: sin 2x cos x + cos 2xsin x = |

4 sapuanm

1. a) mepeBecTH rpalycChl B pauaHbl: 145 -, 15 ° ;

Sto&
0) mepeBecTH pagraHbl B TPaaycCh FREE

2

2. Haiityt 4 o , €cim COSQX = ? U 0, JISKUT B 3 4ETBEPTH.

3. Beruucnure:

a‘) cos 60 ° — +/6 cos 30 ° sin 45 ° + c1g 30 “1g 150 " - 1g 45

) sin T+ 3e0s T reig . ) 2518704120570 ~1g°60.

4. Pemnte ypaBHEHHUE: 2 cos 3x — 1 = 0 .

5. Pemnte ypaBHEHUE: QCtéx—%thﬁ 2=0.
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6. YIpocTUTE BBIpAKEHUE:

(1-sin@)(1+sinQ) ju
s d * E +m,n e z.

cos’ (—a)

6) sin( 7 —a )+ cos( 37 —a )+ sin( —a)+ cos( —a).
cos’ x—sin’ x

sin2x

r) sin(a—f)—sin(a+f)

7' PCH_II/ITC YpaBHeHH93 sin 3xcos 5x —cos 3xsin 5x = 0,5

KonTtpoabnas pabora Ne3

Bapuanm 1

1. Ilo rpaduKy (HpyHKIIMHM OTBETHTE HA BOIIPOCHL:

1) KakoBbl mpOMeKYTKH BO3pacTaHus GyHKIIUN?

2) KakoBbl IpoMeXyTKH yObIBaHUS (QYHKIIMN?

3) HazoBuTe Touku MakcuMyma 1 MUHUMyMa GyHKuuu. Kakue 3HaueHUS MpUHUMAET
(GyHKIUSA B 3TUX TOUKaX?

4) KakoBbl HanOoJIbIIIee ¥ HAUMEHBIIIee 3HAUYCHUS dTUX QYHKIHUHA Ha OTpe3ke [-2; 2]?

5) B xakux Toukax (QyHKIHS HE SIBISIETCS HENPEPBHIBHOW M KaKOBBI 3HAUCHUS (DYHKITUH B
3TUX TOUYKax?

6) Ha xakux mpomexyTkax (QyHKIHS HepepbIBHA?

7) ®yukuus, n3odpaxeHHas Ha rpaduke, ABISIETCS YETHON UM HEUeTHOH?

B)

Y
3

|

-5/ -4 f3-2-10| (I T P T N

Ry

3
2. JlokaxuTe 4eTHOCTh (HeUeTHOCTh) PyHKIMU: a) V=X —3x ; 0) y=ﬁ.

3
3. Uccnenyiite pyHKINIO U TOCTPOTE ee Tpaduk yz(x—2) —1.

4. Haiinute o6nacTh onpeaesieHus QyHKIUN: y = -
cos” x

5. Haiinure o6nacTh 3Ha4eHUH QYHKLIMM: | — 5 cos x sgr

6. B 0/1HOIi cHCTEMe KOOPANHAT CXEMaTHUECKHU MOCTpoiTe rpaduku pyHkuuil y =log x u

4
(1Y
=4
1 2-3x
7. Pemiuth ypaBHEHUE: a) (gj =25, 0)4v+2v -2 -o0-

Bapuanm 2

1. ITo rpaduky (HpyHKIIMHM OTBETHTE HA BOIIPOCHL:

1) KakoBbl mpOMeXyTKH BO3pacTaHus GyHKIIUN?

2) KakoBbl IpoMeXyTKH yObIBaHUS (YHKIIMN?

3) HazoBuTe TOouku MakcuMyma 1 MUHUMyMa GyHKuuu. Kakue 3HaueHUS MpUHUMAET

(GyHKLUSA B 3TUX TOUKaX?

4) KakoBbl HanOoJIbIIIee ¥ HAUMEHBIIIee 3HAUYCHUS dTUX QYHKIIUHA HA OTpe3ke [-2; 2]?
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5) B kakux Toukax (yHKIUS HE SBJISETCS HENMPEPHIBHON M KAaKOBBI 3HAUCHUS ()YHKITUU B
3THUX TOYKaX?

6) Ha xakux mpomexyTkax (QpyHKIHS HepepbIBHA?
7) dynkuys, n3o0pakeHHas Ha rpaduke, sIBISETCS YeTHON MIJIM HEYETHOMU?

yA
2

1

By

—-6..-6,/-4.-3.-2.-1.0 1434 8 L 4N 5. L6
-1

[¥+2

4
2. JIoKaXuTe YeTHOCTh (HEYeTHOCTh) QyHKIMU: a) V=X (x2 +2); 0) Y=—75—
X
4
3. Uccnenyiite GyHKINIO U TIOCTPOHTE €€ TpaduK y=4—(x +2) .
1

1+ 2sin2x
5. Haligure o6acTh 3HaueHUH QYHKIMH: |, _ 5 4 3 cos 5x

4. HaiinuTe o6nacTh onpeneneHuss yHKIUU: y =

6. B oHO# cucTeMe KOOpAMHAT CXeMaTHYeCKU OCTPOiTe TpaguKu PpyHKIH

y=4".

y=log ,x U

2x3
7. Pemuth ypaBHEHUE: a) 01 :10, 0)or_7.37-18 = 0.

KonTtpouabsnas pabora Ned
Bapuanm 1
1. B smuke nexar 20 mapukoB, 12 u3 koTopbix yepHbie. KakoBa BEpOSTHOCTH BBITAIIUTh

HayTaj:
a) YepHBIN mapuK?
0) Tpu YepHBIX IIAPUKa 32 OJUH pa3?

2. [lana BRIOOpKA pe3yabTAaTOB BHEITHETO OLICHUBAHUS IO MaTEMATHUKE HECKOJIIBKUX YEIIOBEK (B
bamnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocTaBuTh TaOIUILY
pacripeniesieHus 3JIeMEHTOB BEIOOPKH MO YaCTOTaM M OTHOCHTEIBHBIM yacToTaM. Haitu
MOJy, MEIHaHy, cpeiHee 3HaueHHe BEIOOPKHU. [1oCTpOUTH MOIHUTOH YacToT.

3. B kopoOke nexaTt KapTo4ku, Ha KoTopbix 3anucanbl 0ykBel cioBa OCHOBATEJIBHOCTD.
KakxoBa BeposITHOCTh TOTO, YTO Ha HayTaJl B3sATON KapTouke Oyzaer 3anmucana Oyksa: a) O; 0)
corjacHast OykBa?

4. Haiimute A UBu A N B, ecmu A={2;3;7}, B={5;7;3}

5. B xopoOke nmexat 4 rosyObIX, 3 KpacHbBIX, 9 3eJIeHbIX U 6 KEeNThIX mapukoB. Kakosa
BEPOSATHOCTH TOT'O, UTO BHIOPAHHBIN IApUK OyIET HE 3€JEeHbII?

6. KakoBa BeposITHOCTB TOTO, YTO MPH MOAOPACKIBAHUYU UT'PATHHON KOCTH BBITIAJIET HE Ooiee
TpPEX OYKOB?

7. Ha gecsatu kapToukax 3anucaHbl HaTypanbHble uncia oT 1 no 10. Hayran 6epyt nBe u3 Hux.
KakoBa BepoSITHOCTh TOTO, UTO MOAYJIb PA3HOCTH YMCEN Ha KapToukax paBeH 37

8. Pemuts ypaBHenue: C 2 =153

Bapuanm 2
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1. B Baze nexart 15 koH]eT, MATh U3 KOTOPHIX IIOKOIagHbIe. KakoBa BEpOATHOCTH BBHITAIIUTh
HayraJ: a) IMOKOJIaJAHYI0 KoH(peTy? 0) TpH mOKOIaJHbIe KOH(ETHI 32 OUH pa3?

2. Jlana BbIOOpKa KOJMYECTBA HOBOPOKJAEHHBIX B TOPOAE A Ha NPOTSHKEHUH HECKOJIBKUX
nHen: 56, 45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, Mmeauany, cpeHee 3HaueHue
BbIOOpPKU. [IOCTPOUTH MONUIOH YACTOT.

3. B kopoOke nexat 30 kapTodek, Ha KOTOPbIX 3anucanbl yncia ot 1 1o 30. Kakosa
BEPOSATHOCTH TOTO, YTO HA HAyraJ B3sTOW KapTOUuKe OyJeT 3almiCcCaHo YHUCII0, KOTOpPOE: a)
KpaTHO 7; 0) HE KpaTHO HH YUCIY 2, HM YUACTY 3, HU YuciTy 57

4. Haiinute A U Bu A N B, eciu A={2;3;7}, B={5;7;3}

5. Manpuuk 3a0bUT TOCIEIHIO IU(PY CeMU3HAYHOTO HOMepa Tenedona npyra. Kakosa
BEPOSATHOCTH TOTO, UTO OH HaOpaJl BEPHBII HOMED.

6. bpocaroT urpajibHyro KOCTh OJUH pa3. KakoBa BEpOATHOCTb TOTO, UTO BBINAAET YHUCIIO, HE
MeHbIIIe ABYX?

7. Ha kaproukax 3anucansl uncina ot 1 qo 12. Hayrax GepyT nBe u3 Hux. KakoBa BeposiTHOCTB
TOTO, YTO CyMMa YHCell Ha KapToukax Oyaer paBHa 127

8. Pemuts ypaBHeHUE: A 2.=20

KonTpoabHas padora NeS

Bapuanr 1

Al. Cnyyaiinas BenuunHa X npuHuMana 3Hadenust: 1, 0,4, 3, 1, 5, 3, 2, 4, 3. CoctaBbTe
Ta0NUILy pacnpeneneHus 3HaUeHHH cllydaitHoi BennuuHbl X 1o yactoram (M) u
oTHOcUTeNbHBIM yacToTaM (W). [locTpoiiTe monuron OTHOCUTENBHBIX YaCTOT 3HAUCHUN
BEJIMYUHBI X.

A2. Haiigute Moy, Meinany, cpelinee U pa3Max BRIOOPKH 3HAUEHUH CIydailHOM BENTWYHHBIL:

a)3,5,6,4,4,5,2,4,3;

6)7,4,6,5,6,7,5,6;

B) 3,5; 3,8;4,1; 2,8;3,7;4,4; 2.9.

B1. B taGaune 3anucansl pazmepsl 00yBu 20 aeBouek IX knacca:

34 34 35 35 35 36 36 36 36 36

37 37 37 37 37 38 38 39 39 39

HOCTpOI/ITB Ta6JII/II_IBI pacrpeaciCcHusd 4aCToT U OTHOCUTCIIbHBIX YaCTOT. HOCTpOI/ITB IIOJIMI'OH
qacCToOT.

B2. Ot™euas BpeMs (C TOUHOCTBIO 10 MHHYT), KOTOPOE TOKapu OpUTaabl 3aTpaTUIIN HA
00paboTKy OAHOM JeTanu, MoJyduiiu Takou psa nanusix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32,40, 42, 36, 33, 35, 32, 40, 38. CocTaBUTb TaOIHIIBI pacpeIeIeHUs 110 YacTOTaM U
OTHOCHUTEJIBHBIM 4aCTOTaM 3HAa4CHM CllydaiiHOU BennuyuHbl. Haiinure pazmax, cpenHee, Moay U
MeJIMaHy I JaHHOTO psija.

C1. Haittu nucnepcuto BeiOOpku: 23, 29, 25, 26, 22.

Bapuanm 2

Al. Cnyyaiinas BenuunHa X nNpyuHUMAala 3HadeHust: 2, 1, 2, 3,4, 3, 3, 2, 3, 4. CoctaBbTe
Ta0NHILy pacnpeneneHus 3HaUeHUH cilydaitHoi BennuuHbl X 1o yactoram (M) u
oTHOcUTeNbHBIM yacToTaM (W). [TocTpoiiTe monuron 4acToT 3Ha4eHU BETUYUHBI X.

[TocTpoliTe MOAUTOH YACTOT 3HAYCHUI BETNUMHBI X.

A2. Haiigute Moy, Meiuany, cpelinee U pa3Max BRIOOPKH 3HAUEHUH CIydailHOM BeNUYUHBIL:

a)7,4,6,5,6,7,5,6;
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0)3,5,6,4,4,5,2,4,3;

B) 34, 35, 34, 37, 38, 37, 37.

B1. B Tabnune 3anucans! poct 20 neBouek [X kinacca:

153 153 154 154 154 154 155 155 155 155

155 156 156 157 157 157 158 158 159 160

[TocTpouTh TaOAUIIBI pacpeieNieHUs YaCTOT U OTHOCUTENIbHBIX 4acTOT. [locTpouTh nonuron
YacToT.

B2. B opranuzanuu Benu €KeIHEBHBINA yUET MOCTYNUBIINX B TEUEHUE MecALa nuceM. B
pe3yJsibTaTe Moy4Yuin Takol psaa aaHubIX: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38,
25,34,0, 52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. CocTaBuTh TAOJHIIBI pacpeeICHUs
M0 YaCTOTaM M OTHOCUTEIbHBIM YaCTOTAM 3HAUYCHUH CIy4dailHOW BennuuHbl. Halinute pazmax,
cpenHee, MOAY U MEUaHy JJIs JAaHHOTO psija.

C1. Haiitu nucniepcuto BeiOopku: 23, 29, 25, 26, 22

KonTtpouabsnasi pabora Ne6

Bapuanm 1

1. Haiitu npon3BoIHYIO (QYHKIIHH

2

E 1 4 3
Do 0. omay SR G &) (-5x) .
2. Haiitn f(xﬂ)
2 1
a) J(X)=v3-2x,x,=-11 6) S(X)=——=3x", x) =~
Jx 4
3. Haiitu npon3BoHYyIO QYHKIIHH
a) X3+l—1; 6) (x+7)x2’ B) 2X+3.
X 2-3
4. HaifT npon3BOIHYIO (QYHKIIMH
a)e” +sinx; 6)cosxlogx. B) 3> 15 1) co@(z—3),

3 2
5. Haiitu mpomexxyTKH Bo3pacTaHusi U yObIBaHUs PYHKITUN f (X) =x =2 +x+3.

6. Haiitu HauGonbliee U HauMeHbLIEE 3HAYE€HHs () yHKIIUH f() =x° =2 +x+3 Ha

3
0= |.
OTpe3Ke[ 2}

Bapuanm 2
1. Haiiti mpousBoHyIO QyHKITMN

4

p 1 4 5
D 6. B Do w25 o) (-2x)

2. Haiitu f(xﬂ)

a) f(x)=v1-5x,x,=-3; 6) f(x)=4\/;+%,x0 =é.
X

3. Haiitu nmpon3BoHYyIO HYHKIIHH

a) x> -1 43; 6) (x—6)-x: g X3
X 3-2x

4. Haiiti mpou3BoaHYIO (DYHKITUU
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a’)COSX+3X; 6) Inx - sinx B) 23~ F) Sll&g—'_z)
3 2
5. Haiiti mpomexxyTKH BO3pacTaHus U yObIBaHUs PYHKITUN f (X) =X =X —Xx+2.

6. Haiiti HanOospliee 1 HAaUMEHbBIIIEE 3HAYCHUS (PYHKIIHH f (X) :X3 —x2 —X+2 ua

3
OTPE3KE 5 2 .

KonTtpoabsHnas padora Ne7
Bapuanm 1
1. Ilokazatp, uro pyHKIMS F(X) — IepBooOpa3Has GyHKIUH f(x) Ha BCEW YHCIOBOI MpsMOi

4
X 3
a) F(X)=7,f(X)=x ; 6) F(x)=§x5,f(x)=2x4.
2. Haiftu Bce nepBooOpa3Hble TaHHOH (YHKIUU
1 3
a)3x’ —4ax’; 0) —=—=51  B) i 4 x2; T) 4er+ x5
X x

3. s pyHK1MH f(x) HATH IEpBOOOPa3HyIO, Tpad K KOTOPOU MPOXOAUT Uepe3 TOUKy M.
a) f(x) = —%, M@1;-2); 0) f(x) =sin x — cos x, M(%;l) .

X
4. HaiiTu ruiomaap KpUBOJMHEHHON Tpaneuuu, OrpaHn4eHHON IPSIMbIMU X=a, X=b,

rpaduxoM dpyuKumn y=f{x) u ocsio Ox: a=0, bzz,f(X)ZXZ —2x+2,

’ ’ =3x+18-x", y=0
5. Haiitn mnomans GUrypsl, OrpaHUYEHHOM 3aJaHHBIMY JIMHASAMU: Y =X+ X,y=U,
6. Berurcnuth miomans Gurypst F, n300paKeHHOI Ha pUCYHKE.

Y y=x2—2x+2

Bapuanm 2

1. [Toka3zate, uto pyHkIUsa F(x) — mepBooOpa3Has GyHKIMH f(X) HAa BCEH YUCITOBOU MPSIMOU
6

4 X 5

a) F)=2¢, (=10, ) Fo==, f()=2¢"
2. Haiftu Bce nepBooOpa3Hble TaHHOH (QYHKIUU

1 2
a)2x4—5x; 6)_2__4, B) 3cosX - X » F)Sex—2x4;

x° x
3. Ans dynkuu f(x) HaiiTu nepBooOpasHyro, rpaduk KOTOPOI MPOXOIHUT Yepe3 TOUKy M.

2

a) f(x)=?,M(2,—1), 6) fix) = cos x + sin x, M (7;-2) -
4. Haiitu mutonmaap KpUBOJIMHEHHOW Tpamneluu, OTPaHNYCHHON MIPSMBIMU X=a, X=b,

rpadukom GyHKIHH y=F(x) 1 ockio Ox: A =L b=3 f(X): X2 —4x+5.

5. Haiitu mmomanpb GUrypsl, OrpaHU4eHHON 33 1aHHBIMU JIMHUSMU: y=5 +14—x2 ,y=0.
6. Beruncnuts miaomans Gurypst F, n300pakeHHOI Ha pUCYHKE.
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KonTtpouabHnasi pabora Ne8

Bapuanm 1
Pemnte HepaBeHCTBO:
30x—9 4x—x?

Pemnte nppauronansHoe ypaBHeHue: VX + 8 —x+ 2 =0

Pemnts HppanuoHaibHOE HEPABEHCTBO: VX2 — X —2 > x — 1
Pemmte nokazarenbHOE U TorapudMuyeckoe ypaBHEHHUE:

logs(2x+1)=logz13+1 b. 43X 4 2 = 9% 23%
PemmuTh mokazaTenbHOE HEPABEHCTBO:
322x+3 < 0,25 b. L HZ36
' 9 3
PemuTe norapupmMuueckoe HepaBEHCTBO: logs(4x+1) >-1

Pemuts cucreMy ypaBHEHHI:
{ 2y —3x = 6, b{ X—y=6,
2x +y =log; 135 — log; 5 “x3 —y3 = 126.

Bapuanm 2
Pemuth HepaBeHCTBO:

1 _oy2
X>— b. 22>
x—1 10—-Xx

Pemmuts uppanuoHaibHoe ypaBHeHne: V2x2 — 4x = Vx2 + 1 +Vx2 — 1
Pemmnth uppannonanbHoe HEpaBEHCTBO: VX + 3 > x + 1
Pemmth nokaszarenbHOE ypaBHEHHE:
1
9-81' =27 b. 42— 727X =4
Pemmth nokaszarenbHOE HEPABEHCTBO:

G)HX > 0,758 b. 3:9° 103" +3<0

Pemute norapudmuueckoe HepaBeHcTBO: 21g6 — Igx > 31g 2
Pemuth cucreMy ypaBHEHHI:

2x—y=1, y2—xy+1=0,

{3y = (H*? ' {Xz +2x = —y? — 2y —1.

27

Bapuanm 3

Pemnts HEpaBEHCTBO:

4x%4+8x—5 _
< 0 b (x 5)(2x+7)_0
x+1 4-X
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2. PemuTh uppannvoHagpHoe ypaBHeHue: 4V + 1 = 2x + 2

Pemuth HppanroHaibHOe HepaBeHCTBO: V—X2 + 6X —5 > 8 — 2x
4. Pemmutb mokasareiabHOE U JIoTapupMUIECKOe ypaBHEHHUE!

0,36x"1 —0,3%x = 0,7 b. -log7(5-x)=log;2-1
5. PemmuTh NOKa3aTeNIbHOE HEPABEHCTBO:
2x—1 2%
2X—1 4 2% > 2x+1 _ 4 b. 3 +3 <10§

6. Pemmuth norapudgmuyeckoe HepaBeHCTBO: 21g6 —lgx > 31g 2

7. PemuTh cUCTEMY YpaBHECHUU:
{ 2x+y =15, b{?)(x+1)+2(y—2)=20,
x — 3y = log, 144 — log, 9 ' X+ 2y = 4.

Bapuanm 4

1. PemmuTth HEPABEHCTBO:
4 2 —
X+ 2 <= b, 3XiHaX—4

1-x 8+15X

2. PemmTh UppaIMOHAILHOE ypaBHEHHE: V6 — 4X — X% = X + 4

Pemuth uppanroHanbHoe HEpaBeHCTBO: V4X — 8 > x — 5
4. PemmuThb MokaszateabHOE ypaBHEHUE!

2X 4 2X+2 = 20 b. 752.14-7%=5
5. PCH_II/ITB ITOKA3aTCJIIbHOC HepaBeHCTBOZ
1
2x-1 5 (i) b. 8:4"—6-2"+1>0

6. Pemmts norapudmudeckoe HepaBeHCTBO: logs(4x+1) >-1
7. PemuTh cucTeMy ypaBHECHMI:
2y —x = 6, X+ 2y =6,
{92"*3’ = 3273 ' {3x2 —xy + 4y? = 48.

KonTpoabHas padora Ne9
I ¢apuanm

Nel. OcnoBanue AD Tpaneunun ABCD nexXuT B IIOCKOCTH ,. Yepe3 Touku B u C mpoBeEHbI
napajujieiabHble MPSAMbIE, IEPECEKAOIINE MIIIOCKOCTh ¢ B TOUKaX £ U F' COOTBETCTBEHHO.

a) KakoBo B3auMHOe nonioskeHue npsimeix EF u AB?

6) UeMy paBeH yron Mexay npsiMeiMu EF u AB, ecnu ~ 4sc = 150 ° ? [losicHuTe OTBET.

Ne2. [Ipsmble a u b nexaT B apaieabHbIX INIOCKOCTAX , U 4z . MOTyT 111 5TH IIpsMBbIE

OBITh:
a) mapajyuIeIbHBIMU;  0) CKpEITUBAIOIIMMHCS ?
Crhenaiite pUCYHOK JUTSI KQXKIOTO BO3MOYKHOTO CITydasi.
Ne3. Uepes Touky O, nexaniyro Mex1y napaiielbHbIMU INIOCKOCTAMU ¢ M 4z , IPOBEJICHEI

npsimeie [ u m. Ilpsmas [ mepecekaer MIOCKOCTH ¢ M ; B TOYKaxX A M Ay COOTBETCTBEHHO,
npsiMasi m — B Toukax B; u B,. Halinure nnuny otpe3ka A>B,, ecin AlBl = 12CM,
BO:0OB=3:4.

Ne4, Jlnaronans kyOa paBHa 6 cM. Halinure:
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a) pebpo kyoa;
0) KOCHHYC yIiia MEXy JUAarOHAISIMU Ky0a M IMIIOCKOCTBIO OJTHOW U3 €ro rpaHei.

NeS. U3 Touku 4 K MIOCKOCTH , TPOBeNEHbI HakJIOHHBIE AB u AC, obpasyroue ¢
IJIOCKOCTBIO , paBHbIE yribl. 3BecTHO, uTO BCc = 4B . Haiigute yrusl Tpeyronsauka ABC.

11 géapuanm

Nel. Tpeyronbanku ABC nu ADC nexaT B pa3HbIX INIOCKOCTSAX M KMEIOT OOIIYI0 CTOPOHY
AC. Touka P — cepenuna ctoponsl AD, a K — cepeauna ctoponst DC.

a) KakoBo B3auMHoe nosioxxkerue npsimbix PK u AB?

0) Uemy paBeH yroa Mexay npsmeiMu PK u AB, ecliu ~ ABC = 40° U 2 BCA = 80 ° ?
[TosicauTe oTBET.

Ne2. [psamble a u b nexaT B IepeceKaroIuX MIOCKOCTAX @ U z . MOTYT I 5TH NpsIMbIe
OBITh:

a) mapajulelbHbIMM;  0) CKpelMBalOIUMuUcs?

Crenaiite pUCYHOK AJIS1 KQKJJOTO BO3MOXHOTI'O CITyyasl.

Ne3. Yepes Touky O, He JeKallyo MEK1y NapauleIbHBIMU IJIOCKOCTSAMU @ U gz ,

IpOBEAEHHI NpsAMbIe [ 1 m. IIpsamast [ mepecekaer IIIOCKOCTH @@ U ; B TOYKaxX Ay ¥ A
COOTBETCTBEHHO, IIpsiMasi m — B TOUKax B; u B,. Halinute ninuny otpeska A B, eciu

AB, =15wm OB:OB=3:5.
Ned. OcHoBanneM MMPAMOYT'OJIbBHOTO TapaJIICTICIIUIIC/Ia CIIYKHUT KBaJApaT, AuaroHajlib

napajuiesieuIe a paBHa 2\/8 CM, a ero u3MepeHus oTHocaTcs kak 1:12 Haligure:
a) U3MEepEeHus Napajuleenunesa;
0) cuHyc yria MeXAy AUaroHajablo MapajjiesieuIeaa U MI0CKOCThIO0 €ro OCHOBAHUS.

NeS. 13 Touku A K INIOCKOCTH POBEAEHBI NepneHuKyisap AO 1 ABE paBHbIE HAKIIOHHBIE
AB n AC. U3BectHO, uTO BC = Bo . Haniaure yrisl TpeyronbHuka BOC.

KonTpoabHas padora Nel0

Bapuanm 1

1. OcHoBaHMeM I IPSMOI MPU3MBI SIBIISIETCA paBHOOEAPEHHAs Tparenus, JIUHbl OOKOBBIX
CTOPOH KOTOpO# paBHbI 110 13 cm, ocHoBanus 11 cm u 21 cm, nomans AMaroHaaIbHOTO CEUCHUS
npu3Mbl paBHa 180 ev’. Haiizure BBICOTY TIPU3MBI.

A. 16 cm. b. 12 cm. B. 9 cm.
2. Touka M ynanmeHa OT KaxJ0W BepIIMHbI KBajgpaTa Ha 10 cyw. Haitaute paccrosinue ot

TOYKH M 110 MJIOCKOCTH KBaJpara, €Clid ero CTOpoHa paBHa 6 V2 cm.

A. 8 cm. b.9 cm. B. 10 cm.

3. Uepes TouKy nepeceueHus quarotaneit pomba ABCD mpoBeAeH K ero MI0CKOCTH
nepneHaukyisp MO nnunoit 12 cm. Jluaronanu pom6a paBHbI 18 cm u 10 cm. Haitnure
JUTUHY OOJIbIIIEH HAKIIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.

4. TInowaas OCHOBAHMS WUIMHAPA OTHOCHTCA K ILIOIIAM OCEBOTO CeueHus Kak 13 : 4.

Haiinute yron Mexay AMaroHaabio OCEBOrO CEYEHMS LIMIMHAPA U INIOCKOCTbIO OCHOBAHMSL.
A. 60°. b. 45°. B. 30°.

5. Beicora konyca paBHa 10 cu. Halinure monians ce4eHusl, IPOXOIALIETO YEPE3 BEPLUINHY
KOHYCa U XOpJly OCHOBaHMs, CTSTUBAIOILYIO 1yry B 60°, eclii IIIOCKOCTh CeYeHusl 00pasyer ¢
MJIOCKOCTBIO OCHOBaHUs KoHyca yroi 30°.

A. 100 erd’. B. 200 car’. B. 500 car’.
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6. Haitnure o6bem ky0a ABCDA B |C |D;, ecnu DE =1 cm, rae E - cepenuna pedpa

AB.
A. 3 o’ b. icmf. B. 1,5,
V5 5v5 ’

7. BwicoTta munuHApa Ha 12 cm Gosble ero paanyca, a Imiomaas MOJHONH MOBEPXHOCTH

paBHa 288 T o’ Haitaute pannyc ocHOBaHUS UMJIMHAPA.
A. 6 cm. B. 9 cm. B. 16 cm.
8. B nunmHzp BOMcaHa MpaBWiIbHAs nh-yroyibHas npusMma. Haiitu oTHomeHne o0beMoB

IPU3MBI U WINHApPA, €Clu 1 = 4.
2 4
A = b. 5. B.— .
™ 3n
9. OcHoBanuem nupamuzbl DABC aBnsercs NpsMOYroyibHbIN TpeyroabHuk ABC, y
KOTOpOro runoTeHysa AB paBHa 29 cMm, katet AC paBeH 21 cMm. Pebpo DA nepneHauKyIsapHO K
IUIOCKOCTH OcHOBaHMs U paBHO 20 cMm. HaliguTe miuomans O0KOBOW MOBEPXHOCTU MUPAMUIBL.
A. 580 car’, B. 650 ea’. B. 790 car’.
Bapuanm 2

1. JluaroHanb MpaBUIBLHON YETHIPEXYTOJIbHOI MPU3MBI COCTABIISIET ¢ OOKOBOI IPaHbIO yroj
30°. Haiinute 00beM MPU3MBI, €CITH CTOPOHA OCHOBAHUSIV 2 CM.

A 2w, B.4ov . B.5vV2 ev’.

2. U3 Toukn A npoBeAeHBI K MIIOCKOCTH HakJIOHHbIE AB u AC nyunHoit 12 cm u 18 cm.

Haiinure niuHbI POEKIMN HAKJIIOHHBIX, €CIIM OJHA U3 HUX Ha 10 cm Gosblie ApyToi.
A. 14 cmu 4 cm. b.6cmu9 cm. B. 10 cm 1 20 cm.

3. U3 touku M k miiockocTH mnpoBefeHbl HakinoHHble MA u MB pnunoit 10 cmu 17 cm.
Haiinure pacctossHre OT TOUYKH M 10 TIIOCKOCTH, €CITU JUTMHBI TPOCKITUN TTPOIIOPIIMOHATBHBI
guciaaMm 2 U 5.

A. 6 cm. Bb. 7 cm. B. 8 cm.

4. lnaroHajib 0CEBOI'0 C€UEHUsI LIUIMHAPA paBHA 48 cy. Yoo MEXy 3TOM TUaroHaibio U

oOpasytomei nuauHapa paseH 60°. Haliqute pagnyc muimHApa.
A. 12 cnm. B. 124/3 cm. B. 14 cnm.

5. BeicoTa koHyca paBHa 8 Om. Ha KakoM pacCTOSTHUM OT BEPIIMHBI KOHYCA HAJIO TIPOBECTH
MJIOCKOCTh, MapajuieIbHYI0 OCHOBAHHUIO, YTOOBI TIIOLIAAL CEUeHHs Oblia paBHA IMMOJOBUHE
TJIOIIAIA OCHOBAHUS?

A.2V3 om . b. 5 om. B. 4/2 om.
6. Kakoe konmuecTBo He()TH (B TOHHAX) BMEIIACT HMIMHAPUYECKAs IICTEPHA JUAMETPOM
18 m u BBICOTOM 7 M, e€cnu TIIOTHOCTH HedTH 0,85 2/em’?
A. 1513 m. b. 900 m. B. 2408 m.
7. Hanbompbias AuaroHalib NpaBUIbHOM IECTUYTOJIbHON MPU3MBI PaBHA 8 ¢ U COCTABIISIET
¢ 6okoBbIM pebpoM yron B 30°. Haiinure 06beM mpu3Msl.
A T2 en’. B. 64 cn’. B. 60 car’.
8. PaBHOO€epEeHHAs Tpamnenus, OCHOBaHUs KOTOpo paBHbl 6 cm u 10 cm, a ocTpslii yroiu
60°, BpaiaeTcst BOKpYr 00JbIlIero OCHOBaHUs. Bbruncnure mionans NOBEpXHOCTH
HOJIy4YEHHOTO TeJa.

A. 40 aa’ B.40 V3 err’. B. 150 cnd’.
9. B nununap BOucaHa mpaBwibHas n-yroibHas npusMa. Haiinure oTHomenrne o0beMoB
IIPU3MBI U WIXHJIPA, €CIINA 1 = 3.

A 2B B. \/E B. ¥
41T 2 7

Bapuanm 3

1. OcHoBaHue MPAMOM NPU3MbI - TPEYTOJBHUK CO CTOPOHAMH 5 cmu 3 cm U YIJowm,
paBHbIM 120°, mexxny HuMuU. Hanbonbmas u3 miomaneit 00KoBbIX IpaHel paBHa 35 e’
Haiinure nmiomians 60K0BOM MOBEPXHOCTH MPU3MBI.

A. 42 end. B. 75 end’. B. 108 caf’.
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2. OcHoBanuem nupamuabl DABC sBnsercs paBHOOeApEeHHBINH TpeyronbHUK ABC, B

kotopoM AB = AC, BC =6 cm, Beicota AH = 9 cm. U3BecTHO Takxke, uto DA = DB = =DC =
13 cm. HaiinuTe BBICOTY IUPAMUIBL.
A. 12 cm. b. 13 cm. B. 16 cm.

3. Touka M olMHAKOBO yJaJleHa OT BCEX BEPLIMH MPAaBUIBHOTO TpeyronbHuKa ABC u oT ero
IUIOCKOCTH Ha 6 cm. Haliaure paccrosiHue OoT TOYKU M 10 BEPILIUH TPEYTOIbHHUKA, €CIIH €ro

cropoHa pasHa 8v/3 cu.
A. 8 cm. b. 10 cm. B. 12 cm.
4. Otpe3ok AD neprneHauKyIsIpeH K MIOCKOCTH paBHOOEIpeHHOTO TpeyroabHuka ABC.
U3BectHo, ut0 AB=AC=5 cm, BC=6 cm, AD = 12 cm. Halinute paccrosinre ot Touku /| 10
otpe3ka bC.

A.6,5cu.  B.10V3em.  B.4V10 cm.
5. Haiiaute BBICOTY KOHYCA, €CJIH IUIOIIAIh €r0 OCEBOTO CEYCHMS paBHA 6 on’, a
MJI0IA] b OCHOBAHUS paBHA & on’.

A. 6\/£. B.8\/E. B. |Z
8 6 8

6. Iuametp JIyHbl cocTaBiseT (MpUOIU3UTEIBHO) YETBEPTYIO YacTh AUAMETPa 3EMITH.
Haiinute otHOMIEHHE 00beMOB JIyHBI U 3eMIIH, CUMTas UX MIapaMH.
A.—. B. —. B. =
64 16 8
7. Haiinute 00pa3yroliyto yCeueHHOro KOHYca, €CIIU pagiuyCchl OCHOBaHHUM 3emunbem,a
BBICOTA 4 cM.
A. 4 cm. B.5cm. B. 6,5 cm.
8. PaBHOOepeHHAs Tparmenus, OCHOBaHUs KOTOPOM paBHBI 6 cm 1 10 cm, a OCTpBIN yro
60°, BpaiaeTcsi BOKpyT Oosibliiero ocHoBanus. Haiinure o0bem Tena BparieHusl.
A. 481 e’ B. 100m+ 6 ca’.  B.120m ea’.
9. OcHoBaHMEM NUPAMUBI SBISIETCA TPEYTOJIBHUK cO cTopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnast 6okoBass TpaHb HaKJIOHEHA K OCHOBaHHUIO 1o yriioM 45°. HaliauTe mutomaas 60KOBOM
MOBEPXHOCTU MUPAMUJIBI.

A. 48 ant’ B. 483 cn’. B. 48v2 cu’.
Bapuanm 4
1. OcHoBaHM€ NPSAMOI IPU3MBI — PABHOOEIPEHHBIN TPEYTOJIBHUK CO CTOPOHON 6 cum, a
nuaroHanb 6okoBoil rpanu 10 cy. HalinuTe niomiaas 60KOBOIM MOBEPXHOCTH MPU3MBI.

A. 2 ent’, B.2V2 cen’. B. 4 ea’.
2. OcHoBaHME UpPaMU/bI - IPSIMOYTOJIBHUK €O cTOpoHamu 6 cv u 8 cm. BricoTa
nUpaMuUIbl paBHa 12 cv ¥ IPOXOAUT Yepe3 TOUKY MepeceuyeHus 1uaroHaneii OCHOBaHMUs.
Haiinute 6okxoBble pebpa NmupamMHIb.

A. 12 cm. b. 13 cm. B.13vV2 om.

3.Yepes Bepuinny B pomba ABCD npoBeneHa npsimasi BM, neprneHIuKyIspHas K ero
wiockocTy. Haliiute paccTosiHue OT TOYKU M 10 TpsMBIX, COAEPKAIIUX CTOPOHBI
pomba, eciu AB =25 cm, £ BAD =60°, BM=12,5 cm.

A.12,5cmn 25 cm b.13cm u25cm. B. 12,5 cm u 24 cm.

4. Beicora mumnHapa paBHa 10 om. Ilnomanes ceyeHns MMIMHAPA MIOCKOCTBIO,
napauieIbHON OCH NUIUHAPA U yIaJleHHON Ha 9 Om ot Hee, paBHa 240 ou ?. Haiizure panuyc
HUATUHAPA.

A. 15 om. B. 15,5 om. B. 15v2 om.

5. [Ilmomaas oceBoro ceuenusi konyca paBHa 0,6 ev’. BoicoTa KOHyca paBHa 1.2 cm.

Haitaure nnomans MoJHOW MOBEPXHOCTH KOHYcCA.

A lSw o’ B.0,9vV2 & on’. B. 09w o’
6. Haiigure o6pasyromyto yceueHHOro KoHyca. Eciu paanycsl ocHoBaHuUi paBHbI 3 cM 1 6
CM, a BbICOTa paBHA 4 CM.
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A.5,5cm. B. 5 cm. B.5V2 cm.

7. Huaronanb npsMoyroJibHOTO Mapajienenumnena paBHa 18 cu u cocrasisier yroi B 30° ¢
IUIOCKOCTBIO0 OOKOBOM IpaHu U yroi B 45° ¢ 6okoBbIM pedpoM. Haiinure o6bem

mapauICJICIInIICaa.

A. 7292 eri’. B. 729 cad’. B. 729v2 e,

8. Pa3BepTkoil OOKOBOI MOBEPXHOCTH KOHYCA SIBIISIETCS CEKTOp C nyroi . Haiimute [,

€CJIM BBICOTA KOHYCa paBHA 4 CM. a palyC OCHOBAaHUs PABECH
A. 230°. b. 250°. B. 216°.

3 cMm.

9. CKoOJbKO MOHAAOOUTHCS KPACKH, YTOOBI MOKPACUTH OaK IMIIMHIPUYECKON POpMBI C
JIMaMeTpoM ocHoBaHus 1,5 m u BeicoTOM 3 M, ecnu Ha 1 M pacxoayercst 200 & kpackwu.

A.1,125 T ke. b.1,5 T xe. B. 153 T K2

OTtBeTsI: 1 2 3 4 5 6 7 8 9
Bapuanm 1 B A A B b b A A B
Bapuanm 2 b A B b B A A b A
Bapuanm 3 b A b B A A b B B
Bapuanm 4 A B A A B b B B A

CBoaHas TadjMua no npuMeHsieMbIiM (popMamM M MeTOaM TEKYIIEro KOHTPOJISI U

OLIEHKH Pe3yJIbTATOB 00y4YeHUsI

DopMbI U
Pe3yabTaTnl 00y4yeHust METOIBT KOHTPOIH
U OLlEHKH
pe3yabTaToB
00y4eHust
JIMYHOCTHBIX:
Jluunocmuvie pe3ynomamol 6 cghepe omuoulenuti 00y4aroWuUxcs K Boeinonnenue

cebe, K coemy 300pP08bi0, K NOSHAHUIO ceOsi:

-TOTOBHOCTH M CIIOCOOHOCTh O0YUYaOIMIUXCS K OTCTaUuBAHUIO
JINYHOTO JOCTOMHCTBA, COOCTBEHHOIO MHEHMS, TOTOBHOCTE U
CIIOCOOHOCTH BbIPA0ATHIBATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHHUIO
K OOIIECTBEHHO-TIOJTUTHIECKUM COOBITUSM IMPOIILJIOTO U HACTOSIIIETO
Ha OCHOBE OCO3HAHMS M OCMBICIICHUS] UCTOPUH, JYXOBHBIX LIEHHOCTEH
Y JOCTUKEHUI Hallel CTpaHbl;

Jluunocmuvie pe3ynibmamol 8 cghepe OMHOUEHUL 00YYATOWUXCSL K
Poccuu kax k Pooune (Omeuecmay):

-popMupoBaHUE YBAKEHUS K PYCCKOMY SI3BIKY KaK
rocyJIapCcTBEHHOMY s13bIKY Poccuiickoit denepanuu, sBISIOMIEMYCS
OCHOBOH POCCHHCKONM MACHTUYHOCTHU M TJIaBHBIM (PaKTOPOM
HaIlMOHAITBLHOTO CaMOOIIPEICIICHHUSI;

Jluunocmuvie pe3ynibmamol 8 cghepe OMHOUEHUL 00YYATOWUXCSL K
3AKOHY, 20CYOAPCMBY U K ePANCOAHCKOMY 00uecms).

~-MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOE Ha JUAJIOTE
KYJIBTYP, a TAK)XK€ Pa3IUIHbIX (HOpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHHUE CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

Jluunocmuvie pe3yibmamol 8 cghepe OMHOUIEHUL 00YYATOWUXCSL C
OKPYIHCAIOUUMU TTHOObMU:

MPaKTHYECKUX padoT
Nel-72

OneHka
MPaBUILHOCTH
BBIIIOJTHEHHS
CaMOCTOSITEILHOM
paboThI

Pemenue 3amau
BO BpEMSI 3aHATHUS
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-HPaBCTBEHHOE CO3HAHUE U MOBEJCHIE Ha OCHOBE YCBOCHUS
00I11e4eNIOBEYECKUX [IEHHOCTEH, TOJIEPAHTHOT'O CO3HAHUS U TOBECHUS
B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JMAJIOT C
JIPYTHUMH JIOJBMU, IOCTUTaTh B HEM B3aMMOIIOHUMAHW S, HAXOIUTh
oOuiye eIy U COTPYAHUYATh IS MX JOCTHUKCHHUS,

-pa3BUTHE KOMITETEHITMI COTPYAHHYECTBA CO CBEPCTHHKAMH,
JIEThbMH MJIAJIIEr0 BO3pacTa, B3pOCIbIMU B 00pa30BaTEIbHOM,
0OLIECTBEHHO N0JIE3HOH, yueOHO-NCCIIEI0BATENbCKON, IPOEKTHON 1
OPYTUX BUIAX ACSTEIbHOCTH.

Jluunocmuvie pezyromamol 6 cghepe omuoulenuti 00y4arWuUxcs K
OKpYIHCaArOUieMy MUpy, HCuso npupooe, Xy00rCecmeeHHOU Kyibmype.

-TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHUCIIE
camM000pa3oBaHuIo0, HA MPOTSHKEHUN BCeH )KU3HH; CO3HATEIbHOE
OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHOM
npodeccuoHanbHOM U 00IIECTBEHHOH AEATEeIbHOCTH;

-3CTETUYECKOE OTHOUICHUS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA.

Jluunocmusie pezyromamel 6 cgpepe omuoutenus 00y4aromuxcs K
mpyoy, 6 cghepe coyuanbHO-IKOHOMUYECKUX OMHOULEHUU:

-0CO3HAHHBINA BBIOOP OyayIel npodeccuu Kak myTh U CIIOCO0
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IIAHOB;

-TOTOBHOCTH 00YyYaromuxcs K TpyAOBO# MpodeccuoHaIbHON
NESTEIIbHOCTH KaK K BO3MOKHOCTH Y9aCTHUS B PEIICHUH JINYHBIX,
00IIECTBEHHBIX, TOCYIapCTBEHHBIX, O0IIEHAIIMOHATIBHBIX MPOOIIEM;

-TOTOBHOCTb K CaMOOOCTYKHUBAaHUIO, BKJItOUasi 00yueHHUe U
BBIMOJTHEHHE TOMAITHUX 00sI3aHHOCTEH.

METaNnpeaAMETHBIX!

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aU B
00pazoBaTenbHON AEATEIHbHOCTH U KU3HEHHBIX CUTYaIHIX;

-HaXOJUTh U IPUBOJUTh KPUTUUECKHE APTYMEHTBI B OTHOILIEHUH
JEUCTBUN U CYXIEHUM IPYroro; ClIOKOMHO U pa3yMHO OTHOCUTBCS K
KPUTHYECKUM 3aMEUaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYXKICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

-pa3BEpHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOK TOUKY 3PEHHUS C
MCIIOJIb30BAaHUEM aJIeKBAaTHBIX (YCTHBIX M MHUChbMEHHBIX ) S3BIKOBBIX
CPENCTB.

OneHka
MPaBUILHOCTH
BBITTOJTHCHUS
KoHntposnbnsie
paboter Nel — 10

Bremonnenne
MPaKTHYECKUX padoT
Ne 1 — 72 Ounenka
MPaBUJILHOCTH
BBIIIOJITHCHUS
CaMOCTOSITENLHOMI
paboThI

Pemenne 3agau
BO BpeMsI 3aHATHUS

NMPpEeAMETHBIX:

KCIOJIb30BaTh YHCIOBBIE MHOKECTBA HA KOOPJAWHATHON IPSMOM U
Ha KOOPJMHATHOM MJIOCKOCTH ISl OITMCAHUS peaIbHBIX MPOILIECCOB U
SIBJICHU; TPOBOJUTH JOKA3aTEIbHbBIEC PACCYKAEHUS B CUTyalUsIX
TMOBCETHEBHOM KU3HU, TP PEMICHUU 3a7a4 U3 APYTUX OPEIMETOB;

BBITIOJIHATH U OOBSACHATH CPAaBHEHHE PE3YJIbTATOB BHIYMCICHUM
NP PEIICHNHU MTPAKTUYECKHX 33/1a4, B TOM YUCJIE PUOTNKEHHBIX
BBIYHCIICHUM, UCTIONB3YS pa3HbIe CIIOCOOBI CPAaBHEHMI; 3aMMCHIBATS,
CpPaBHUBATh, OKPYIJISITh YUCIIOBBIE IAHHBIEC PEATBHBIX BEJTUYHH C
VCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS; COCTABIATD U

Ouenka
MIPaBUIILHOCTH
BBITIOJTHECHUS
KonTposnbnsie
pabotsl Nel — 10

Beinonuenue
IIPaKTUYECKHUX paboT
Nel-72

Ouenka
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OIICHUBATH PA3HBIMU CITOCOOAMHU YUCIIOBBIC BRIPAXKCHUS TP PEIICHUN
MPaKTUYECKUX 3a/1a4 U 33]a4 U3 APYTUX Y4eOHBIX MPEIMETOB;

COCTaBJISITh M peIIaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPH
PEILICHUH 3a]a4 IPYTUX YUYEOHBIX MIPEAMETOB; BBIMOIHATD OLEHKY
MPaBIONO00Ms pe3yIbTAaTOB, MOJYYaeMbIX TP PEIICHUH Pa3THYHbBIX
YpaBHEHUU, HEPABEHCTB U UX CUCTEM IIPH PEUICHUU 3a]1ay APYTUX
y4eOHBIX MPEIMETOB; COCTABJIATh U PEIIaTh YPaBHEHUS U HEPAaBEHCTBA
C IapaMeTpaMHu MPHU PEIICHUH 3a7a4 IPYTUX Y4eOHBIX IPEIMETOB;
COCTaBJISITh YPAaBHEHHE, HEPABEHCTBO MJIH UX CHCTEMY, OTTMCBHIBAIOIINE
peabHYIO CUTYAILMIO WIHM MPUKIIAIHYIO 3a/1a4y, HUHTEPIPETUPOBATh
MOJTYYCHHBIC PE3YIIbTAThI, HCTIOJIB30BaTh MPOTPAMMHBIC CPEICTBA TIPH
PEIICHUH OTJIEIbHBIX KJIACCOB YPAaBHEHUHN U HEPABEHCTB;

ompeeNaTh o rpaduKaM M UCTIOJIb30BaTh IS PEIICHHS
MPUKJIAHBIX 33/1a4 CBOMCTBA peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEMN
(HanOoIBIITE M HAMMEHBIITNE 3HAYEHUS, TPOMEKYTKH BO3PACTaHUS U
yObIBaHUS ()YHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA, ACUMITOTHI,
TOYKH Tiepernda, mepro U T.11.); HHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM MPaKTUUECKON CUTYyallUU; ONPEACIIATH 110
rpadukam MpoCTEeUITNe XapaKTEPUCTUKH IEPHOIMISCKHUX TPOIIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAIUOCBS3H | JIp. (aMIUIUTY/A,
NepuoJ U T.11.);

perarh IpHUKJIaHbIC 33/1a4U U3 OHOJIOTHH, PU3UKH, XUMHH,
SKOHOMUKH U JPYTUX MPEIMETOB, CBA3aHHBIC C UCCIEAOBAaHUEM
XapaKTEPUCTHUK MPOIIECCOB; HHTEPIPETUPOBATH TOJyUCHHbBIC
pe3ynbTaThI,

BBIYHCIISITH WJIM OIEHUBATh BEPOSTHOCTH COOBITHI B pealbHON
YKU3HH; BEIOMPATh METOAbI MOAXOASIIETO MPEICTaBICHUS U 00padOTKU
JaHHBIX;

COCTaBJISITh C HCIIOJIb30BAHUEM CBOMCTB reOMeTprudecKux puryp
MaTeMaTUYECKUE MOJICIH JIJIs PEIICHHS 3a71a4 MPAaKTHIECKOTO
XapaxkTepa ¥ 3a7a4 U3 CMEXHBIX JUCHUIUINH, HCCIIEIOBATh
MOJTYYCHHBIC MOJICIIM U HHTEPIIPETUPOBATH PE3yJIbTaT;

BJIQJICTh OHATUSIMU BEKTOPHI U X KOOPAUHATHI; YMETh
BBITIOJTHSITH OTI€paIliy HaJl BEKTOPaMU; UCITOIH30BaTh CKAIIPHOE
MPOU3BE/ICHNE BEKTOPOB MPH PEILICHUH 3a/1a4; IPUMEHSATh YpaBHEHUE
MJIOCKOCTH, POPMYITY pacCTOSIHHS MEXKTy TOUKaMH, YpaBHEHUE chepbl
MIPU PEILICHUH 3a/1a4; TPUMEHSATh BEKTOPHI M METOJI KOOPIUHAT B
MIPOCTPAHCTBE MPHU PEIICHUH 3a/1a4.

MPaBUJILHOCTH
BBITTIOJTHEHUS
CaMOCTOSITEILHOMI
paboThI

Pemenne 3agau
BO BpEMS 3aHATHS

3.2 ®opMa NpoOMe:KYTOYHOH aTTeCTANMHI

HpOMe)KYTO‘IHaH aTTeCTalysd 110 JUCHUIINIIMHC MaTCMaTHKaA B 1 CEMCCTPC —

QG epeHIIMPOBAHHBIN 3a4€T, BO 2 CEMECTPE — IK3aMEH.

JuddepeHunnpoBaHHbIN 3a4€T MPOBOAUTCS 3a CYET BPEMEHHU OTBEECHHOTO Ha U3YUYEHUE
JTUCLUIIIMHBL, IPU YCIIOBUUA CBOEBPEMEHHOI'0 U KQU€CTBEHHOTO BBIMOJIHEHHUS 00yYaIOIUMCS
BCEX BHUJIOB padOT, MPEIyCMOTPEHHBIX paboueil MporpaMMoil TUCIUIUIMHBI MaTeMaTHKA.

JAnddepeHnupoBaHHbIH 3a4eT
Bapuanr 1
1. Boluucnure: 47 .11 ¢ . 44
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10.

11.

10.

11.

2-/128

Haﬁ):[PITe 3HAUYCHUC BbIPAKCHUA: \/3—2

Borancmre: 108 8+10g100-log. 4.

2
HaiiauTe pelienue ypaBHEHHUS: log ;(x” —5) = log ,4x

T
Brraucante log 2| COS ?

5
[TepeBenute U3 paaraH B TPaIYChI -
VYKaxuTe 4eTBepTh, B KOTOPOU JICKUT Yyroi , , €ciu ,, =470°

o . T
Haiigure 3HaueHue KOCHHYCa yrJjia & | eCIIU U3BECTHO, YTO: SIN&= 0,6 nu E< a<rw

x + 4
x? — 49

bankoBckas mpolieHTHas ctaBka paBHa 7% roaoBbix. KakoBa qomxHa ObITh TepBOHAYAIbHAS

Haiinute obnacts onpenenenus GpyHKIuu Jix) =

cyMMa BKJIaJia, 9TOOBI uyepe3 2 roaa ero pasmep cocraBmi 34347 pyOneit.
B Baze nexar s6mo0ku: 10 3eneHbIx U 5 kpacHbIX. CKOJBKHUMH CIIOCOOAMHU MOXHO B3SITh U3
Ba3bl 2 3€JICHBIX U 3 KPacHBIX s010Ka?

Bapmuanr 2

3-4/108

Haﬁ)lPITe 3HAUCHUEC BbIPAKCHUA: T

Beraucnoure: 7: .37 .9 2.

Borancmre: 10g 36+10g99-log 11

2
Haiimure pelenue ypaBHEHUS: log 3( 10 — x°) = log 33x

T
log ;| tg ?

Bprunciure
Tr
[lepeBeaute U3 paauaH B rpagycel -
. —_z0n0
VYKaxkuTe 4eTBepTh, B KOTOPOI JIEXKHUT yroi , , eciu , =500".
. . T
Haiinute 3HaueHne KocuHyca yriia &, eciii U3BECTHO, yTo: sin?= 0,8 u 5< a<r.
2

6x — x

x + 2

bankoBckas nporeHTHas cTaBka paBHa 9% rogossix. KakoBa nomkHa ObITh IepBOHAYATBHAS
cyMMa BKJIaJia, 4ToOBI 4epe3 2 rojaa ero pasmep coctaBui 59405 pyoueid.

Haiiziure o6macts onpenenenus dyuxmuun f(X) = log

B Baze nexar s6m0ku: 5 3enenbix u 10 kpacHbIX. CKOIBKHUMH CIIOCOOAMHU MOXHO B3SITh U3
Ba3bl 3 3€JICHBIX U 2 KPacHBIX s010Ka?

Bapuanr 3
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10.

11

10.

11

Broraucaure: 35 .25 ¢ 275 5.

405
HaﬁﬂI/ITe 3HAUYCHUC BBIpa}KeHI/IH: —_—.
45

Beruncnure: 1Og 96—10% 3_10g 8 ]

2
HaiinuTe pelieHye ypaBHEHUS: log ;(x* —8) =log ;2x .

. T
Brraucante log 2| Sin Z

5x
[lepeBenuTe U3 paguaH B Tpaaychl =5
. —non0
VYkaxuTe 4eTBepTh, B KOTOPOU JIKUT yroi , , ecinu , =380".

o . 3w
HaiinuTe 3HaueHne KOCUHYCa yria &, eClii U3BECTHO, 4TO: Sin®=-0,6 u 7< a<?2rx

Hatingute obmacTe onpenencHus: GyHKIHH fx) =

bankoBckas mporenTHas craBka paBHa 12% rogossix. KakoBa nomkHa ObITh
nepBOHAYalIbHAsl CyMMa BKJIaJa, 4TOOBI Yepe3 2 rojia ero pasmep coctaBui 56448 pyoueit.

. B Baze nexar g6n0ku: 6 xenthix U 12 kpacHbIX. CKOJIBKUMH CIIOCOOaMU MOYKHO B35Th U3

Ba3bl 4 )KENTHIX U 2 KPAaCHBIX s10710Ka?

Bapuanr 4
Borauciaure: 95 o115 - 99 4.
. 5-3/108
HaiinuTe 3HaueHne BhIpaKEHUS: T

Borancmre: 108 320-log S—log21¢

2
Haiiqure pemenie ypaBHEHUS: lOg 2( 6 —x ) = lOg 25)6 .
T
Bprunciure log 3| CIg ;

T
[lepeBeauTe U3 paaraH B rpaaycChl T .

. 0.
VYkaxuTe 4eTBepTh, B KOTOPOU JEKUT yron , , ecinu , =700

o . kY4
HaiinuTe 3HaUYeHnEe KOCHHYCA yIiia &, €ClIi U3BECTHO, 4To: Sin®=-0.8 u 7< a < BN

5 x -3

Haiigute obmacTe onpenencHust GyHKIIHH f (X) = log 5 > n
X

bankoBckas npouenTHas craBka paBHa 11% rogossix. KakoBa nomkHa ObITh

nepBOHaYalbHAsl CyMMa BKJIaJa, 4TOOBI Yepe3 2 rojia ero pamep coctaBui 73926 pyoueit.

. B Baze nexar g610ku: 6 xentbix U 12 kpacHbIX. CKOJIBKUMH CIIOCOOaMU MOYKHO B35Th U3

Ba3bl 2 KENTHIX U 4 KpacHBIX s10J10Ka?
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O6yqafoumec;1 JOITYCKAKTCA K CAa4Y€ 9K3aMCHa IIPU BBIIIOJITHCHUU BCCX BUJIOB

CaMOCTOSITENIbLHOM paOOThl, TPAKTUYECKUX U KOHTPOJBHBIX paboT, IPEeIyCMOTPEHHBIX padoueit
IIPOrpaMMO U KaJI€HAAPHO-TEMATUYECKUM IIJIaHOM JUCLIUIUIMHBIL.

(98]

= A

12.
13.
14.
15.

16.
17.

18

21

26.
27.

28.
29.
30.
31.
32.
33.

IlepeyeHb BONPOCOB K 3K3aMeHY
Yacts A

Kopensb n-oii crenenu. CoiicTBa KOpHs n-0i1 cteneHu. OO00IIeHIE TOHITHS O MTOKa3aTee
CTEIICHH

[TonsTue norapudma u ero csoiicrsa. OCHOBHOE JIorapupMuUIecKoe TOXIECTBO.
Jlecatuunble U HaTypaybHble Jorapudmsl. [Ipasuna neiicrsuii ¢ norapupmamu. Ilepexon k
HOBOMY OCHOBAHHUIO.

Jlorapudmuueckue ypaBueHus. [Ipuemsr pemenus. [lpumepsi.

Jlorapudmuueckas pynkius. Ee cBoiicTBa, rpadux

Tpuronomerpuueckue ¢pynkuuu. OnpenesneHnue cuHyca, KOCHHyca, TaHreHca, KOTaHT'eHCa.
Panuannas mepa yruia. Ilepexon ot rpagycHoOi Mephl K paAMaHHON U HA000POT.
3aBUCUMOCTb MEXY TPUTOHOMETPHUUECKUMH (PYHKIUAMH OJHOTO yIJa.

®opmyisl ABOMHOTO yria. GopMyIIbl CI0KEHUS.

. Pemmenne npoctednx TpUroHOMETPUUYECKUX YPaBHEHHI.
. Tpuronomerpuueckue ¢pyHkiuu. O01acTh onpeeeHns 1 MHOKECTBO 3HAUYCHU I

TPUTOHOMETPHUUYECKHUX (PYHKLIUH.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

OcHoOBHBIE IOHATHS KOMOMHATOPUKU: Pa3MEILEHUs, IEPECTAHOBKU U COUETAHUS.
Teopus BepositHOcTel. COOBITHE, BEPOATHOCTH COOBITHS.

3aBUCUMOCTb ¥ HE3aBUCUMOCTH COOBITHIH. COBMECTHOCTh U HECOBMECTHOCTH COOBITHIA.
ITpoTHBONOIOKHOCTH COOBITHI.

Teopus BeposiTHOCTEH. Cl10KEHNE U YMHO)KEHUE BEPOATHOCTEH.

[Tpupamenue GpyHKIMN U IpUpalieHue apryMmenTa. OnpeaeneHue Ipou3BOIHOM.

. DU3nYeCKUi U MEXaHUYECKHUI CMBICI TPOU3BOIHOM.
19.
20.

VYpaBHeHUEe KacaTeNbHON K TpapuKy (yHKIIHH
[IpaBuna u popmynsl nupdepeHInpoOBaHHS.

. [IpuMeHeHne MpOU3BOTHON IS HAXOXKIEHHUS SKCTpeMyMa (yHKIIHH
22.
23.
24.
25.

[TonsaTue unterpasia u nepBooOpazHoOU

Teopema HproTona — JleitOHuIIa

Crepeomerpusi. OCHOBHBIE aKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 AKCHOM.

[IpsiMbIe 1 MJIOCKOCTH B POCTpaHCTBE. B3anMHOE pacnoniokeHue IByX NpsIMbIX B
IIPOCTPAHCTBE.

B3anMHOe pacnonoxeHue npsaMon U mIockocTy. [lapamienbHOCTh IPSMON U TUIOCKOCTH.
B3anMHOe pacnonokeHue IByX IUIOCKOCTEH B POCTPAHCTBE. [IepreHIuKyIIpHOCTD ABYX
IIJIOCKOCTEM.

JIByrpaHHBIN yroy. Yroi Mexay IMI0CKOCTSIMHU.

Mmuororpanauku. Bepmmnsl, pedpa, rpanu MHOrorpannuka. @opmyna Ditiepa.

[Ipu3ma u ee cBoricTBa. [IpsiMas u HaKMOHHAS TPU3MBI.

[TpaBunbHas npusma. [Inomaas OOKOBOM U MOTHOM MOBEPXHOCTH MPU3MBI.

Ky6. ITapannenenunen u ero cBoiictBa. O0beM kyba. O0beM mapasuiesienurne/a.
[Mupamuna u ee croiicta. [lnomaas 60KOBO U MOTHOM MOBEPXHOCTH MUPAMU/IBI.
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34.
35.

36.

37.

38.
39.
40.

10.

11.
12.

13.
14.

15.

16.

17.

18.

19.

HpaBI/IJ'IBHaH nmupamMuyjaa. YceueHHas nupamMuaa.

[IpencraBieHue o NpaBUIBHBIX MHOTOTPaHHUKAX (TETpa’ip, Ky0, OKTa’aAp, NOAEKa’Ip U

UKOCAdIP).

Tena u noBepxHocty BpauieHus. Hununap. OcHoBaHus, BbICOTa, OOKOBAs TOBEPXHOCTbD,

oOpasytommas, pa3septka. [nomaas 60KOBOM U MOJHON MOBEPXHOCTH.

Tenau IMOBCPXHOCTHU BpalllCHUA. KOHyc. OCHOBaHI/Ie, BBICOTA, OoKoBas IMOBCPXHOCTD,

oOpazyroimas, pa3Beprka. [Inomaas O0KOBOM U MOTHOM MOBEPXHOCTH.

[ap u chepa. [Tnomaap moBepxHOCTH CHEpHI.

Ceuenus mapa u chepsl.

®opmyibl 00beMa MUPaMUIBL, IIIMHAPA U KoHyca. Dopmyra oObeMa 1mapa.

Yacts B
x=16  x%°+4 .
YnpocTture BeIpakeHue TR Y HalWUTE €ro 3HayeHue npu x = 2,25
x+x05+1 " X151
3 2 4
l. 3.9 3

Pacnonoxure dncia B nopsiAke BO3pacTaHUs 242 >’ 2°;2

3anucaTh B BUJIe OOBIKHOBEHHOM IPOOU OECKOHEUHYIO IECITHUHYIO po0b: 4,(8);
-2,6(93).

1 (1)2 4 2 (1)
Pacniosnioxwute 4ncia B HOpsIKEe BO3pACTaHHS 3 ; 3 ;9 3 34; 3

Beraucnure: logsS + log 425 + log4i
125

Boruucnure: logs72 — loggy + log;18
2.

I 12

Brraucinure: log4g + log436 +2 log, 8!

Pemmre norapudmuueckoe ypaBHeHHE: 10g 3 (2X - 1) =2

Pemmre norapudmudeckoe ypaBHeHHE 10g5 (X + 1) - 10g5 (4x - 5)

Pemure norapudmuueckoe ypaBaenue logs (3x —5) = logz (x — 3)

Pemmnre norapu(h)MuuecKoe ypaBHEHUE 1oy  (« + 3) - 4
Pemmnre norapu(h)MuuecKOe YPABHEHUE 1og . (4 - x) + log , (1 - 2x) = 2 log , 3
Pemmre norapudpmudeckoe ypasuenue Ig (3 —x) —Ig (x+2)=21g2
222
YnpocTute BeIpaXeHue: li&
cos a—1
sin(360° — &) cos(—)
cos(180° + &)

Yrpocrure Beipaxenne: 1 + cos® o, — sin” o

YIIpOCTUTE BBIpAKEHUE:

. T
Ynpocture Beipaskenne; SN )8 ()

T
cos(—+a
(5+a)

. . 5 .
Haiinure cos o u tg a, eciu sin ¢ = — ¥ o - yroa Il koopauHaTHON YyeTBepTH
13
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20.
21.
22.

23.

24.
25.
26.
27.

28.

29.

30.

31.
32.

33.

34.

35.
36.

37.

38.

39.

40.

41.
42.
43.

44,

45.

46.

Haiinure cos o u tg o, ecu sin o = 0,6 1 o - yroxn [ KoopJMHATHO YeTBEpPTH
Haiinure cos oo m tg a, ecu sin oo = — 0,8 u a - yroux Il koopauHaTHO# YeTBepTH
Haiinure sin oo u tg a, ecnu cos oo = 0,6 1 o - yroi [ KoopJuHATHOW YeTBEpPTH

T
Pemnte TpuronoMerpuueckoe ypaBHeHue: 2 cos( x + Z) =2

PewiTe TPUrOHOMETPHIECKOE ypaBHeHHe: sin® x — 0,25 =0
Pemmre Tpuronomerpuueckoe ypaBHenue: 2 cos X + ; =0

PewiTe TPHrOHOMETPHIECKOE ypaBHeHHne: 2 sin® X +sinx — 1 =0
PewriTe TPHrOHOMETPHUECKOE ypaBHeHHe: 2 sin® X + 7sin x — 4 = 0

Pemnre TpuroHoMeTpuuecKoe ypaBHeHue: 2 sin( x + %) +42 =0

Pemmte Tpuronomerpuueckoe ypaBHenue: 2 cos X — 3 =0

6 x+3 125 2
Pemmre nmoka3zarenrHOE YpaBHCHHUEC: | — =| —
25 64

PewnTe mokazatenbHoe ypasHenue: 2 - 47 — 17 - 4+ 8 =0
Pemnte nokazarenbHOE ypaBHEHHE: 3% _4-3+3=0

2x+3
-2
Pemmre nmoka3zarenrHOE YPaBHCHHUCE! [gj = 4’5x

. 1
Hanumure ypaBHeHHe KacaTelabHOH K rpaduky ¢pynkuuu f(x) =5 - 5x2 B TOUKE X( = 2.

CocraBbTe ypaBHEHHUE KacaTeslbHOM K rpaduky pyHkmn f(x) = ¢” B TouKe X = 0.

3anuunTe ypaBHEHHE KacaTenbHoil K rpaduky ¢pyrkimun f(x) =3 x° + 5x B Touke ( 1; 8).

5-x
Haiinute mpou3BoaHy0 QYyHKIIUA V=<
x+2

. N Vs
HaiinuTe 3Ha4eHre TPOM3BOAHON QYHKIMH |, _ 3, 4 4 — 5 5in y B TOUKE X, =—

3+2x
x—5

Haiinute nponsBoanyto GyHKIUU y =

Haiiaure npousBoaHyo QyHKIHN y = — % x* +3x? —2x+11

HaiizuTe nponsBoanyio GyHKIHE y= X —X ( X° + 7).
Haiitu npomexxyTku Bo3pacTaHust QyHKIHH y = X2 —2x + 3.

Vccnenyiite dynkumo f(x) = 3x° — 20 x> Ha BospacTanue (yObIBAHHE) U YKCTPEMYMBL.

Uccnenyiite pynkmuro f(x) = ;x4 + %x3 — 3 Ha Bo3pacraHue ( yObIBaHHE).

2
Brruucnure unTerpan J. (O +2x+1)dx
|

T

4
Beranciure uHTErpan J‘sm2xdx'

z

6
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47.

48.

49.

50.

51.

52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

9
6x
BBI‘II/ICJ'II/ITC I/IHTeraJ'I j /_dx
1 x

8
3/.2 d
Bbrunciaute uaTerpan | VX ax
1

1
Berunciure uaTerpal I(l +2x)*dx
0

. N N |
Haiingure obmuii Bun nepooOpasHoi 1t pyHakiuu f (x) = —- sin 3x
X

Haiitu nepBooOpasnyro ¢pynkunn f (x) = 37 +2x -1, rpaduK KOTOPOH MPOXOINT Yepe3
Touky M ( 2;4).

Haiinute nepBoobpa3Hyto GyHKIUH X - 3 {/)Ci2

Jlnst pyrkumn f(x) = (2x + 5)° HaiiguTe MepBo0OpasHyIo, rpadUK KOTOPOIl IPOXOIUT Yepe3
Touky M (- 2; 3).

B smuke 20 mrapoB, u3 Hux 12 6enbix, octaiabHbie roiryosie. M3Bnekator 2 mapa. Haitu
BEPOSTHOCTH, YTO 00a 1mapa Oebie.

B nepBoii ypue conepxkutcst 8§ cuHux U 10 KeNThIX MapoB, BO BTOPOit 4 O6enbix U 12 KenThix
mapoB. M3 kax 01 ypHBI Hayiady U3BJIEKIIH 110 OXHOMY wapy. Haiitu BEpOATHOCTB TOTO,
4yTO 00a U3BJICUEHHBIX 1Iapa )KEJITOrO LIBETA.

AndaBuT HEKOTOPOTO s3bIKA COAEPKUT 12 OyKB. CKOJBKO CYLIECTBYET TPEXOYKBEHHBIX CIIOB,
COCTaBJICHHBIX U3 OYKB 3TOro andaBuTa, €ciau OyKBHI B CIOBAX MOTYT MIOBTOPATHCA?
AndaBuT HEKOTOPOTO sA3bIKa CONEPKUT 12 6ykB. CKOJIBKO CYIIECTBYET TPEXOYKBEHHBIX CJIOB,
COCTaBJICHHBIX U3 OYKB 3TOro andaBuTa, €ciu OYKBHI B CIIOBaX HE MOTYT MTOBTOPATHCA?

B kop3une 16 mapos, u3 Hux 14 6enbix, octainbHble cuHKe. M3BnekaroT 2 mapa. Haiitu
BEPOATHOCTH COOBITHI TOT0, YTO 00a I1apa CUHKE; IEPBBIN 1ap Oelblii, a BTOpOil CHHUH.

Ha nexypcTBo U3 3 ManbuukoB U 4 1eBoYeK ciaydyaiiHO oTOMparoT 4 AexKypHbIX. CKOJIbKUMU
CIO0Cc00aMM UX MOYXHO OTOOpAaTh IIPH YCIOBUH, UTO OyIyT OTOOpaHbI 2 ManbyuuKa U 2
IeBOYKU?

YCTpONCTBO COCTOUT U3 TPEX JIEMEHTOB, padOTaIOIINX He3aBUCUMO. BeposTHocTH
0e30TKa3HOM pabOTHI 3a OMPE/IEIEHHBIN TPOMEKYTOK BpEMEHH IIEPBOT0, BTOPOTO U TPETHETO
3JIeMeHTa coOTBeTCTBEHHO paBHbI 0,4; 0,3; 0,5. HaliTu BEpOATHOCTH TOTO, YTO 32 3TO BpEMS
OTKaXXYT BCE TPH JIEMEHTA.

U3 15 TypucTOB HaZ0 BHIOpATh ACKYPHOTO U €ro MoMoIHiKa. CKOIBKUMH CIIOCO0aMu 3TO
MOHO cienaTh?

Jlnaronasib oceBOro ce4eHus LMIMHApa paBHa 12 cM, a paguyc ocHoBaHus — 5 cM. Haiinure
BBICOTY LIMJIMH/IPA.

B npaBuibHO#M 4eTHIpEXYTOIBHOM MUpaMue BEICOTa paBHa 12¢Mm, a anogema - 15cm.
Haiiaure moniaab mogHOM MOBEPXHOCTH MUPAMHUIBL.

B ocHoBanuu npaBuibHOM YeThIpexyroyibHOM mpu3Mbel ABCDA | B;C D) nexxut kBaapar co
ctopoHoit 4 cM. Jlmaronans nmpu3Mbl AC; o6pasyer ¢ iockocTbio ocHoBaHus ABCD yroun
60°. Haiinute BbICOTY IPU3MBI U IIJIOLIA/1b [TOJIHOM MOBEPXHOCTH.

JlnaroHasip NpaBHIIbHOMN YETHIPEXYTOIBHON IPU3MBI COCTABIISET C OOKOBOMW I'paHblo yrou 60°.
Haiinure o0bemM npu3Mbl, €Clii CTOPOHA OCHOBAHUS 8cm
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80.

81.

Pagnycel ocHOBaHMI yceueHHOTO KOHYca paBHBI 12 ¢cM U 5 ¢M, a 0Opazyroias HaKJIOHeHa K
IJIOCKOCTH OCHOBaHMs oA yriaom 45°. HaiinuTe miomanas 1 00beM yCeueHHOT0 KOHYcA.
Haiiaure monHyro miomaas TOBEPXHOCTH U 00beM MUPAMHU/IBI, Y KOTOPOI BHICOTA paBHA 2 M,
a OCHOBAHHMEM MUPAMU/IBI ABIISETCA KBAAPAT CO CTOPOHOM 3 M.

OcHOBaHKEM MUPaMU/IBI SBIISIETCSL TPEYTOJIbHUK cO cTopoHamu 12 cm, 10 cm, 10 cm. Kaxknas
00KOBas rpaHb HAKJIOHEHA K OCHOBaHUIO 1oA yriaom 60°. Haliqute o0beM 1 muiomanb
OOKOBOM MOBEPXHOCTH MUPAMU/IBI.

Haiinure cTopoHYy OCHOBaHHMS U BBICOTY NIPABUIIBHOW YETBIPEXYTOJIBHON MTPU3MBI, €CIIH
Som=90cM’, Sgo=40cM”.

Boicota nununapa pasHa 10 am. Ilnomanes ceyenns HuaMHAPA MIIOCKOCTBIO, ApAJIEIbHOM
OCH IWJIMHJIpA U yAaJIeHHOM Ha 9 1M OT Hee, paBHA 240 1M 2, Haitnure pannyc nunusapa.
OcHoBaHMe MPSAMOI TPU3MBI — paBHOOEIPEHHBIHN, IPAMOYTOJIBHBINA MPSIMOYTOJIbHBII
TPEYTOJIBHUK CO CTOPOHOU 6 cM, a muaroHanb 60okoBoit rpanu 10 cm. Haliqure momaas
OOKOBOI OBEPXHOCTH U 00bEM IIPU3MBI.

B npaBuiibHOM 4eTHIPEXYroJbHON MTPU3ME IIJIOIIAIb OCHOBAaHUS paBHa 25 cM?, a BBICOTA 4 CM.
Haiinute nuaronans u 00beM MPU3MBL.

OcHoBaHUEM MPSAMOUN MPU3MBI CITYKHUT MPSIMOYTOJIbHBIA TPEYTOJIbHUK ¢ KareramMu 12 cMm u 5
CM, BBICOTA ITPU3MBbI paBHa 8 cM. HaiinuTe miomaaps noJHOW MOBEPXHOCTH.

Pannyc okpyXHOCTH, OIIMCAHHOW OKOJIO OCHOBAHUS IIPAaBUIILHOM IIECTUYTOJIbHON IIPU3MBI,
paseH 3 cMm. HaiiauTe muionaap MOJHOM MOBEPXHOCTH MPU3MBI, €ciIu €€ BbicoTa paBHa 10 cM.
JlnaroHasnb MpaBUIILHON YETHIPEXYTOJIBLHOMN MPU3MBI COCTABIIsAECT ¢ OOKOBOM rpaHbio yroma 30°.

Haiiyure miomass G0KOBOI MOBEPXHOCTH U 00BEM MPH3MbI, €CITH CTOPOHA OCHOBAHHS /2
CM.

Bricora nunnnapa Ha 12 cm Gonbliie ero paanyca, a miouaab MoJIHOM MOBEPXHOCTH paBHA
288 1 oM. Haiinure paanyc ocHOBaHUS TUIMHAPA.

Jlnaronasib NpaBHIIbHOMN YETHIPEXYTOIBHON IPU3MBI COCTABISET C OOKOBOU I'paHblo yrou 60°.
Haiinure 06beM npu3Msl, €CIU CTOPOHA OCHOBAHUS 6 CM.

Juametp mapa paBeH BbICOTE KOHYCa, 00pa3yolas KOTOPOro COCTABISET € MIOCKOCTHIO
ocHoBaHus yroa 60°. Halitu oTHOIIeHNE 00bEMOB KOHYCa U 111apa.

Pannyc mapa paBen R=5. HalinmuTte miomaas moiHONH MOBEPXHOCTH BIIMCAHHOTO B IIap Kyoa.
Pannycel ocHOBaHWI YCEUEHHOTO KOHYca paBHBI 4 ¢cM U 12 cM, a oOpasytrotiasi paBHa 17cwm.
Haiinure: a) BBICOTY yceUeHHOTO KOHYca; 0) MIOMaAb OCEBOTO CEUSHHUSI.

B ocHoBanuu npaBusiibHOM YeThIpexyroyibHOM pu3Mbl ABCDA | B;C D) nexxut kBaapar co
cTtopoHoit 8 cM. Jlnaronans npusmMel AC; o6pasyeT ¢ miaockocTeio ocHoBanus ABCD yron

30°. Haiinute BBICOTY MIPU3MBI U IIJIOLIA/1b [TOJIHOM MOBEPXHOCTH.

Crnenudurkanus KOMILIEKTA OLEHOYHBIX MaTepuaioB. Pacnpenesienue TeCTOBBIX 3aJaHUI
10 THUIIAM U YPOBHSIM CJIO’KHOCTH.

Taouauna 1. Tunbl, ypoBeHb CJI0KHOCTH M BpeMsl BbINIOJHEHHUS TECTOBBIX 3aJaHUI.

Bpewms
YpoBeHb
Howmep 3ananus Tunel 3ananus BBIIIOJIHEHMS,
CJII0’)KHOCTH
MUH.
3aganue 1-5 3agaHue OTKPBITOTO THUIMA C Pa3BEPHYTHIM | BBICOKHIA 8
OTBETOM
3ananue 6-10 3ajaHusl OTKPHITOrO THIA HA JONOJIHEHUE HNOBBIIICHHBIA | 5
Samanue 11-13 3amanne 3aKphITOTO THIIA HA YCTAaHOBJIEHWE | 0a30BBIN 2
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OoCJIICAOBATCIBbHOCTH

3ananue 14-16 | 3amaHue KOMOMHHMpPOBAaHHOrO TuUHa C | 0a30BbIN 2
BBIOOPDOM  OJHOTO BEpPHOI'O OTBETa U3
YEeTBIPEX NPEIOKEHHBIX U 00OCHOBAaHUEM
BBIOOpaA

3ananue 17-19 | 3ajmaHue 3akpbITOro THIA HAa YCTaHOBJIEHUE | Oa30BbIN 2
COOTBETCTBUS

3ananue 20 3ajaHue  KOMOMHHMpPOBAaHHOrO THHa € | 0A30BBIH 2

BbIOOPOM HECKOJIBKMX BapHaHTOB OTBETA U3
IPEJUI0KEHHBIX 1 000CHOBAaHMEM BbIOOpaA

Tabauna 2. CueHapuu BbINOJHEHNUS TECTOBBIX 3aJaHU I

Twun 3aganus

ITocaenoBaTenbHOCTE AEHCTBUI
IIPY BBITIOJTHEHHUH 3aJaHHS

3ajaHue KOMOMHUPOBAHHOIO THUIA C
BbIOOPDOM OJHOIO BEpHOIO OTBETa W3
YEeThIPEX MPEII0KEHHBIX 1 000CHOBaHUEM
BBIOOpaA

[IpounTaiite Tekcrt, BbIOEpUTE NMPaBUIbHBIA OTBET
U 3allUIIATE apryMEHThI, 000CHOBBIBAIOIINE BBIOOD
OTBETa

3ajaHue KOMOMHUPOBAHHOTO THUIA C
BbIOOPOM HECKOJIBKMX BapHaHTOB OTBETa

IIpounTaiite TEKCT, BBIOEPUTE NMPABUIbHBIE OTBETHI
U 3allUIINTE apryMEHThI, 000CHOBBIBAIOIINE BBIOOD

U3 TPEIJIOKEHHBIX W  OOOCHOBAaHUEM | OTBETOB

BBIOOpaA

3anmanue 3aKPBITOTO THTA Ha | [Ipounraiite TEKCT u YCTaHOBUTE

YCTaHOBJICHHE TIOCIIEIOBATEIIBHOCTH MOCJIeIOBATEIBHOCTD. 3anummre
COOTBETCTBYIOIIYIO  IOCJIEIOBATEILHOCTE  H(P

CJICBA HAIIpaBO

33)121HI/IC 3aKpPbITOI'O TUIIA Ha

YCTAHOBJICHUC COOTBCTCTBUA

[IpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBHUE.
3anumure BBIOpaHHbBIC U psl oz
COOTBETCTBYIOIIUMHU OYKBaMH.

3aI[aHI/ISI OTKPBITOI'O THUIIA HA JOIIOJHCHHUEC

[TpounTaiiTe TEKCT U HONOTHUTE (Ppazy

3ajaHue OTKPBHITOIO THUIA C Pa3BEPHYTHIM
OTBETOM

IIpounTaiiTe TEKCT M 3aNMIIATE Pa3BEPHYTHINA
00OCHOBAHHBIH OTBET

Taoauna 3. CucreMa olleHUBaHUSA 3aaHHUH.

Howmep
3a/1aHUs

VYka3aHus 1Mo OleHNBaHUIO

Pesynbrar onenuBanus (0asuibl,
MOJTy4YEHHBIE 32 BBITIOJTHEHUS
3a/I1aHMsN)

3aganue 1-5
OTBETOM

3aIlaHI/I€ OTKPBITOI'O TUIIA C PA3BCPHYTHIM

[lTonupli mnpaBUIBHBIA OTBET Ha
3aJJaHie OIlCHHMBacTCA 3 Oaiuramu;

eciu JIOTIyIIIeHa oJlHa
OIMOKa/HETOYHOCTh /oTBeT
MpaBWIbHBINA, HO HE MOJHBIA — 1

0aJiy, eciau JomyIeHo 0oJiee O HOM
OomuOKK / OTBET HEMPABWJIHHBIA /
oTBeT oTcyTCTBYeT — () OasioB.

3amanue 6-
10

3aIlaHI/I${ OTKPBLITOI'O THUIIA HA JOIIOJITHCHHUEC

[Tonupli mnpaBUIBHBIA OTBET Ha
3aJJaHie OIlCHHMBacTCa 3 Oaiuramu;
€CIIH JIOIyIIEHa 0JlHa
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OIIMOKAa/HETOYHOCTh /oTBET
IIPaBUJIbHBIM, HO HE MOJIHBIA — 1
OaJiy, eciM JoMmyIeHo 0oJiee OHOM
omuOKH / OTBET HENpPaBUIBHBIN /
OTBET OTCYTCTBYEeT — () OasuioB.

3anaHue 3ananue 3aKpBITOTrO THIIA Ha | CoBnazieHUe ¢ BEPHBIM OTBETOM
11-13 YCTaHOBJICHUE MTOCIEA0BATEIbHOCTH ornieHUBaeTcs 1 OayytomM; HEBEpPHBII
OTBET WU ero orcyrctBue — 0
6aoB.
3anaHue 3ananue KoMOuHUpoBaHHOoro Tuna c | [logHoe coBmajgeHue ¢ BEPHBIM
14-16 BBIOOPOM OJIHOTO BEpPHOTO OTBETAa M3 | OTBETOM OIICHMBaeTcs | Oamiom;
YeThIPEX IPEIOKEHHBIX 1 0OOCHOBAaHUEM | HEBEPHBIMI ~ OTBET  WJIH €0
BBIOOpA orcyrcTBue — () GaJIIOB.
3anaHue 3ananue 3aKpBITOrO THIIA Ha | CoBnazieHWe ¢ BEPHBIM OTBETOM
17-19 YCTaHOBJICHUE COOTBETCTBUSA orieHUBaeTcs 1 OayyioM; HEBEpHBII
OTBET WM ero orcyrctBue — 0
6aoB.
3amanue 20 | 3aganue KomMOMHMpoBaHHOro tuma c | [lonHoe coBnajgeHHe ¢ BEpPHBIM
BBHIOOPOM HECKOJBKHX BapHaHTOB OTBETa | OTBETOM OIleHHBaeTcs 1 OGamiowm;
U3 TPEUIOKEHHBIX W OOOCHOBAaHMEM | HEBEPHBII ~ OTBET  WJIH €O
BBIOOpA orcyrcTBue — () GaJIIoB.
Taoiuna 4. JlomosHuUTe/JbHBbIE MaTepUaJbl M 000pPyIOBaHHE, He00XOAUMBbIE JIs

BBINOJTHEHUSI TECTOBBIX 3aJaHMil

Kon HanmeHnoBanue komneTeHInu JlononHUTEIbHBIE MATEPUATIBI
KOMIIETCHIIUH 1 000pyI0BaHUE
— - bymara
Pyuka

2. TecToBBIE 3a1aHUSA

Bapuanrt 1

1. IlIpounTaiiTe TEKCT U 3aNMUIINTE Pa3BEPHYTHIi 000CHOBAHHBIH OTBET.
Haiitu Kom4ecTBO Coco00B, KOTOPHIMH MOYKHO PacCaauTh TPEX peOsT.
JTaJOHHBII OTBeET.
2. TlpouuTaiiTe TEKCT M 3aNIMIINTE Pa3BePHYTHI 000CHOBAHHBIN OTBET.
Kakast 1poOb Ha3bIBaeTCs MPaBUIBHOM?
JTaJOHHBIN OTBeET.

3. IlpouuTaiiTe TeKCT M 3aNIMIINTE Pa3BePHYTHI 000CHOBAHHBIN OTBET.
Ha ocHOBaHMM CBOWCTB OMCCEKTPUCHI 3aIIUILINUTE €€ OIPEICICHUE.
HexkoTopsie cBoiicTBa OMCCEKTPHUCHI:

o Kaxnas Touka, nexarias Ha OUCCEKTPUCE yIila, HAXOUTCS Ha OIMHAKOBOM PaCCTOSIHUM
0T 00€UX CTOPOH ATOTO yIiia — 3TO KIF0YEBOE CBONCTBO OMCCEKTPHCHI.

e B TpeyronpHuKe MOXKHO IPOBECTH TPU OUCCEKTPUCH! U3 KaKIOW BEPIINHBI, U BCE OHU
IIEPECEKYTCS B OJJHOM TOUYKE, KOTOPAasi HA3bIBACTCS LIEHTPOM BIIMCAHHON OKPYKHOCTH.

o buccekrpuca yriia TpeyrojabHUKa JEIUT IPOTUBOIIOJIOKHYIO CTOPOHY Ha OTPE3KH,
NPONOPLMOHAIBHBIE IPUIIEKALLIUM CTOPOHAM.

e Yros Mex1y OMCCEKTpUCAMM BYX CMEXHBIX YIJIOB (MEXAY BHYTPEHHUMH U BHEITHUMU
OHCceKTprcaMu YIJIOB TPEYToJIbHUKA MPU OJIHOM BepIiinHe) paBeH 90 rpagycam
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ITAJTOHHBIN OTBET.

4. IIpounTaiiTe TeKCT U 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBIH OTBET.
Ha ocHoBanuu manHO# (OpMYIIBI COKPAIIEHHOTO YMHOXKEHUS (a + b)? = a? +2ab+b?, 3anummre
€€ CIIOBECHYIO (DOPMYJITHPOBKY.
JTAJOHHBIN OTBET.

5. ITpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHIii 000CHOBAHHbLIN O0TBET.
Haiitu kom4ecTBO CocoO0B, KOTOPHIMH MOYKHO PacCauTh YEThIPEX PeOsT.
JTaJOHHBIN OTBeET.

6. Jlonoanute ¢ppasy Jlaunsie uncia V169 V0,64 V2 HaswBaroTcs ... ?

7. Jonosnnurte ¢ppasy. Beskas OeckoHeuHas JecsITUUHAsA HENEpUOAUYECcKas ApoOb
ABJIIETCS. YUCIIOM .... 7

8. Jonosnnure ¢ppasy. PanmonansHblie U MppaliOHaNbHbIE YKCIa BMECTE 00pa3yroT
MHOKECTBO ...

9. Jomoanute ppa3y. PazHocTh KyOOB ABYX BBIpaKCHUI paBHA MPOU3BEICHHUIO Pa3HOCTH
IIEpBOTO U BTOPOTO Ha ...

10.  Jdomosnute ¢pa3y. 'eomerpusi — paszaen MaTeMaTHKH, U3y4arOUIUA CBOMCTBA
11. ITpounTaiiTe TEKCT U YCTAHOBHTE MOC/I€0BATEILHOCTb. PacmoioxuTe yncia B
MopsiIKe BO3PaCTaHUsI
1. -23
2. 0
3. 45
4. 45

3anumure COOTBCTCTBYIOIIYIO ITOCJICAOBATCIIBHOCTD HI/I(i)p CJICBA HAIIPAaBO:

5. IlpounTaiiTe TEKCT U YCTAHOBHUTE NMOCJ€A0BATEIbHOCTD. Pacnoso:xure ynciia B nopsiake
yObIBaHHS

1) 6,7

2) -2

3) 0

4) 400

3anummre COOTBETCTBYIOIIYIO TIOCIEI0BATEIBFHOCTD UG CIeBa HAIPABO:

6. TIpounTaiiTe TEKCT M YCTAHOBHUTE MOCIE0BATEIbHOCTD. Pacnono:kuTe yucjia B mopsiake
yObIBaHHS

1) -6,7

2) -2/5

3) 08

4) 4

3anuimuTe COOTBETCTBYIOIIYIO IMOCIEA0BATEIIBHOCTD IU(P CIIeBa HAIIPABO:
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7. IlpouMTaiiTe TEKCT, BbIOepUTE OAUH NPABMWIbLHBII OTBET M 3aNUIIUTE APTYMEHTHI,
000CHOBBIBAKOIIINE BHIOOP OTBETA.
Pewmte pasuenue log, x + log, 5=log, 20
1) 15
2)5
3)4
4) 10.
OrTBerT.
O6ocHoBaHMe.

8. IlpouuraiiTe TekcT, BbIOEpUTE OJMH NPABWJIbHBIA OTBET M 3aNMIIUTE APTYMEHTDI,
000CHOBBIBaIOIIIME BLIOOP OTBETA
Pemmte pasuenue log, x + log, 6=log, 18.
Do
2) 11
3)3
4) 12.
OTBerT.
O6ocHoBaHHE.

9. IlpoumTaiiTe TeKcT, BbIOepUTe OJMH MNPABMIBHBIA OTBeT M 3alHIINTE APTryMEHTHI,
000CHOBBIBaKOIINE BHIOOP 0TBETA
Pewmnre pauenne log, x +log, 3=log. 12.
Do
2)4
3)9
4) 15.
OrtBer.
O0ocHOBaHHE.

10. IIpouMTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE.
K kaxxknoii mo3unum, 1aHHOH B JIEBOM €TO0JI01e, TOA0epUTE COOTBETCTBYIOLIYIO

MO3UIMIO U3 MPABOBOr0 CTOJIONA.

3agaua OTtBer

A

Crepeometpust 1 Paznen MaTEMATUKHU U3y4darouun CBONCTBA
reOMEeTpUUYECKUX QUTYp B MPOCTPAHCTBE

b

Konyc 2 I'eomerpnuyeckoe TeJO, KOTOpPOE IPEACTABISAET
cOoOOH COBOKYITHOCTb BCEX TOYEK IPOCTPAHCTBA,
Haxo4dmuxcs OT HEHTpa Ha paCcCTOSAHWU, HC OoJibIIIe
3aJJaHHOT0. DTO PAacCTOSIHME Ha3bIBACTCS PajnyCcoM
mapa

lap 3 OTO0  Teno  BpamieHus, KOTOpOe  MOJIy4aeTcs
BpAIllEHUEM MPSIMOYTOJIBHOTO TPEYroJbHUKA BOKPYT
OJIHOrO M3 KateToB. [Ipsmas, koTopas COIEpPKUT 3TOT
KaTeT, Ha3bIBAETCS OChIO KOHYCA

Mumaap 4 I'eomeTpuyeckoe TeJo, OTPaHUYEHHOE
LAJIMHIPUYECKOMN MMOBEPXHOCTHIO u JBYMSI
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| MapaJuiCJIbHBIMHA IIJIOCKOCTAMHU, IMCPECCCKAOIMMHA eé

3anummre BbIOpaHHbIe HUGPHI 0] COOTBETCTBYIIMMH OYKBAMM:

A b

B

r

11. IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K ka:xknoii nmo3unum, 1aHHOH B JIEBOM CTO0JI01e, TO0epUTe COOTBETCTBYIOLIYIO

MO3UIMIO U3 MPABOBOr0 CTOJIONA.

3apaua OtBer

A Ha Houp nenuth HEnb3s 1 Teopema [Iudaropa

b KBagpar  rumoreHy3sl  paBeH  cymme | 2 BepHo

KBaJpaTOB KaT€TOB

B Konyc 3 3TO  TENO  BpallleHus, KOTOpoe
MOJTy4aeTcs BpalieHUEM
MPSAMOYTOJIBHOTO TpEyroJibHUKa
BOKPYT OHOTO M3 KaTETOB

r [TapannenorpamMmm 4 YETBIPEXYTOJIBHUK, Yy  KOTOPOTO
MIPOTHUBOJIEKAIUE CTOPOHBI
MOMAPHO MAapaJUIeNbHBI, TO €CTh
JIeXKaT Ha MapaulesIbHbIX NPSIMBIX.

3anumure BoiIOpaHHble HMQPHI N0 COOTBETCTBYIIMMHU O0YKBAMM:

A b

B

r

12. IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K kaxaoi no3umum, T1aHHO B JIEBOM CTO0JI01I€e, MOA0epHTEe COOTBETCTBYIOIIYIO

MO3UIIUI0 U3 MPABOBOI0 CTOJI0LA.

3apaua OtBer
A Kaxon aorapudm HasbiBaercs | 1
HaTypaJbHbIM? JorapudM 1o OCHOBaHHUIO €
b Jlorapudpm 2 | 310 MaTeMaTH4yecKas byHKIHA,
KoTopasi  sBifeTcs  oOpaTHOM K
omepanusiM BO3BEJCHUS B CTEICHbD.
Jlorapum orBeuaer Ha Bompoc: «B
KaKyl0 CTENeHb BO3BECTH 4YHUCIO a,
YTOOBI MOJYYUIIOCH YHUCIIO b
B Kakoii norapu¢m HasbsiBaetTcs gecatnyabM? | 3 | Inx
r 4 | morapudm™ mo ocHoBaHUIO 10
O6o03HaueHne HaTypaIbHOTO Jorapudma?

3anumure BoiIOpaHHble HMQPHI N0 COOTBETCTBYIIMMHU O0YKBAMM:

A

b B

r

13. IlpoumnTaiiTe TeKCT, BIOEPHTE BCe MPABWJIbLHBIC OTBEThHI M 3alIHIINTE APTYMEHTHI,

000CHOBBIBAIOII[HE BblﬁOp OTBeTa. YKaKuTe BCe BEPHLIC cBOiicTBa NnpAMOYTroJibHUKA.

1) Bce cTopoHsl paBHBI

2) Bce yrusl npsiMele

3) IIpoTHBOIIONOXKHBIE CTOPOHBI PABHEI
4) OnuH IpsAMOH yroi

OTBerT.
O0ocHoBanue.
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Karoun kK onieHNBaHHUIO

Bapuanr 1
Ne BepHelIii oTBeT Kpurepun
3a/1aHusl
1. Orser. Ecn nepsoro us pedsar na 10 mectax MOXHO | /| 6 — nOIHOe NpPABUIbHOE
nocaguth 10 cmocobamu, BTOporo — 9 cnocodamu, | coomeemcmeue;

Tpetbero  — 8 cmocobamu, torma  Oyxer 720 | 0 6 — ocmansusle ciyuau
croco6oB. Pemmenne: 10 x 9 x 8 = 720 crmoco6oB.
2. [lpaBunbHol  HasbBacTCA  ApoOb, y KOTOpo# | [ 6 — noinoe npasuivhoe
YUCIIUTENb MEHBILIE 3HAMEHATENA. DTO O3HAYAET, YTO | coomeemcmaue;
3HAYEHUE NPAaBUIBHOW JpoOM BCerja MeEHbIIe 0 6 — ocmanbHble C yuau
CIIMHHMIIBL.
3. buccekrpuca— Jyd, MCXOISIIMIA U3 BEPIIMHBL yrila ¥ | [ 6  — noJHOe NpasuiibHoe
OSSN 3TOT YIroJl Ha /iBa paBHBIX yIJia coomeemcemaeue,
0 6 — ocmanvHwvle cryuau
4, KBagpat cymmbl 1BYX BBIpa)KCHHM paBeH KBaApaTy I 6 — nonnoe npasuibHoe
IIEPBOT'O BBIPAXKCHUSA IIJIFOC YABOCHHOC IIPOU3BEACHNE coomeemcmaeue;
IIEPBOTO Ha BTOPOE ILTIOC KBAPAT BTOPOTO 0 6 — ocmanvvle cryyau
BBIPAJKCHHUS.
5. Orser. Ecnu nepsoro u3 pedsar na 10 mectax MOXHO | | 6 — nOIHOe NpAUlbHOE
nmocaauth 10 crrocobamu, BTOpOoro — 9 crocobamu, coomeemcmaue;
TpeThero — § crocobam, 4eTBepToro — 7 0 6 — ocmanvivle cryyau
cnocobamu, Toraa oyaer 720 cnocodos. Pemenue: 10
x 9 x 8 x 7= 5040 crroco6oB.
6. UPPaIHOHATLHEIMI 1l 6 — nonnoe npasunrvHoe
coomseemcmaue;
0 6 — ocmanvHwvle cryuau
7. UppaIMOHATBEHBIM I 6 — nonnoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
8. JICUCTBUTEIBHBIX YHCEIT 1l 6 — nonnoe npasunrvHoe
coomseemcmaue;
0 6 — ocmanvHwvle cyuau
9. HETOJHBINA KBaJAPaT UX CYMMBI I 6 — nommoe npasunvHoe
coomeemcmaue;
0 6 — ocmanvHvle cryuau
10. IPOCTPAHCTBA, TAKKUE KaK paccTosiHUE, (hopma, 1l 6 — nonnoe npasunvHoe
pa3Mep U B3auMHOE pacroyoxenue Guryp coomseemcmaue;
0 6 — ocmanvHvle cryuau
11. 1),2),3),4) I 6 — nonnoe npasuibHoe
coomeemcmaue;
0 6 — ocmanvHvle cryuau
12. 4),1),3),2) I 6 — noanoe npasunvhoe
coomeemcmaeue;
0 6 — ocmanvHvle cryuau
13. 4),3),2),1) 1 6 — noanoe npasuivbhoe
coomseemcmaue;
0 6 — ocmanvHwvle cryuau
14. Orger. 3) 2 0 — noaMbll NPABUILHBLU
O6ocHOBaHHE: OTBET TONIy4YeH B Pe3yNbTaTe PEMICHUS | omeem;
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JIOTapuPMHUIECKOTO YpaBHEHHUS 110 CBOICTBAM I 6 — o00un u3 npasuibHLIX
norapchMa C OINHAKOBBIM OCHOBAHHUEM pPaBHBIM 4, omeemoes He yKa3am,

0 6 — ocmanvHvle cryuau

15. Ortser 3) 2 6 — noaMbll NPAGUIbHBIU
O0oCcHOBaHUE: OTBET MOJIYYCH B PE3yIbTaTe PEIICHHUSI omeem,
HOI‘apI/I(bMI/I‘{CCKOI‘O YpaBHCHUS 110 CBOMCTBaM ] 6 _ OOUH U3 NpasuiIbHbIX
norapH(bMa C OIMHAKOBBIM OCHOBAHHUEM pPaBHBIM 7. 0mMeEemos He yKasam,
0 6 — ocmanvHvle cryuau
16. Ortser 2) 2 6 — noMblll NPABUILHBLU
OO0OocHOBaHHE: OTBET IIOJIYYEH B PE3YJIbTATC PCUICHHUA omeem,
HOFapI/I(bMI/I‘ICCKOFO YpaBHECHHUA 110 CBOMCTBaM ] 6 _ 0()1/[7‘! U3 NpasulbHbIX
HOFapI/I(bMa C OJUHAKOBBIM OCHOBAHHEM pPaBHLIM 5. 0mMeenoes He yKa3aH,'
0 6 — ocmanvHvle cryuau
17. A b B r 1l 6 — nonnoe npasunvHoe
1 3 2 4 coomeemcmeue,
0 6 — ocmanvHwvle cyuau
18. A b B r I 6 — nommoe npasunvHoe
2 1 3 4 coomeemcmeue;
0 6 — ocmanvHvle cryuau
19. A b B r 1l 6 — nonnoe npasunvHoe
1 2 4 3 coomeemcmeue,
0 6 — ocmanvHwvle cryuau
20. Ortser. 2), 3) I 6 — nonnoe npasuibHoe
O6ocHoBanue. ITo OIpeaACJICHUIO NPAMOYTOJIbBHUK — coomeemcemaeue,
YeTBIPEXYTOIBLHUK, Y KOTOPOTO BCE YIIIBI TIPSIMBIC. 0 6 — ocmanvhvle ciyuau

HexoTtopsie cBoMCTBA MPAMOYTOJIBHUKA!
IIpoTHBONONOKHBIE CTOPOHBI PABHBIL.

1.

4.

Bapuanr 2
IIpounTaiiTe TEKCT W 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBINH OTBET
HaiiTi xonndyecTBO cioco60B, KOTOPHIMU MOKHO PAacCaJUTh YEThIPEX PEOsT.
OTaIOHHBIA OTBET.
IIpounTaiiTe TEKCT W 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBINH OTBET
Kaxkas mpoOn Ha3bIBaETCS HEMPABMIIBHOMN ?
OTaIOHHBIA OTBET.

IIpounTaiiTe TEKCT W 3aNHUIINTE PA3BEPHYTHIH 000CHOBAHHBINH OTBET
Ha ocHOBaHuUM CBOMCTB MeIMaHbl 3aIUIIUTE €€ ONPEACICHUE.
HexoTopsble cBOMCTBAa MEIHAHBI:
- Bce Tpu mMenmnaHbl mepecekaroTcsl B OJHOM TOYKE — LEHTPOUIE WM LIEHTPE TAKECTH
TpeyrojibHUKa. ITO NepeceyeHre BCeraa HaX0AUTCs BHYTPU TPEYTOJIbHUKA.
-Touka mepecedenuss MenuaH ACIUT KXY MEIUWaHy B OTHoOIIeHHH 2:1, cuurtas OT
BEPIINHBI.
-OTpe3ku MearaH OT BEPIIUH JI0 LIEHTPOUA JENSAT TPEYrOJbHUK HA TPU TPEYroJbHUKA
PaBHOM TUIOIIAIH.
- Tpu MeauaHbl JeaST TPEYTOJIBHHUK HA IECTh TPEYTOJIBHUKOB PABHOM IIOLIAH.
DTaJIOHHBIA OTBET.

IIpounTaiiTe TEKCT U 3aNMIINTE PAa3BEPHYTHIi 000CHOBAHHBLINH OTBET
Ha ocnoBanuu ¢popmyiner Teopemsl [Tudaropa a + b? = ¢, 3anummTe ee CIIOBECHYIO

(OpMyIHpPOBKY.
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OTalOHHBII OTBET.

5. IIpouwnTaiiTe TEKCT M 3aNUIINTE PA3BEePHYTHIi 000CHOBAHHBIN 0TBET
HaiiTi xonndyecTBO cioco60B, KOTOPHIMU MOKHO PacCaJuTh TPEX peOsT.
OTalOHHBIN OTBET.

6. Jonosuute ppa3y. Jannsie uncna V196 V0,66 V7 uaseiBarorcs ... 7

7. Jomoanute (ppa3y. ParmoHanbHbie U UppaIllMOHATBHBIC YHCIAa BMECTE 00pa3yroT
MHOJKECTBO . ...

8. Jlomoanute ppa3y. Beskas OeckoHeUHas qecATHYHAS HENEPUOANUECKas po0b
SIBIISIETCA YHMCIIOM .... 7

9. Jomoanute (ppa3y. Pacimmpenne MHOXKECTBA HATYPATIbHBIX YHCEI, TTOJTy4aeMOe
N00aBJICHUEM K HEMY HYJIS M OTPUIIATEIBHBIX YUCEI, 00pa3yeT MHOKECTRBO ...

10. Jdomoanure ppa3zy. CtepeoMeTpusi — pa3iesl MATEMaTUKH, U3y4alOIINil CBOMCTBA
reoMeTpHUeCKuX (GUryp B

11. TIpouuTaiiTe TeKCT H YCTAHOBHTE MOCJIeA0BATEJILHOCTD. PacmososxkuTe ynciia B mopsake
BO3pACTaHHS
1) -23
2) 0
3) 45
4) 45
3anummre COOTBETCTBYIOIIYIO MOCIEI0BATEIHHOCTE QP CIeBa HAPABO:

12. IIpoumMTaiiTe TEKCT M YCTAHOBHTE MOCJIe10BATEJbHOCTD. Pacnonokure 4yucjia B Nopsiake
yObIBaHUS

1) 6,7

2) -2

3) 0

4) 400

3anummre COOTBETCTBYIOIIYIO TOCIEI0BATEIBHOCTh UG CIeBa HAIPABO:

13. [IpounTaiiTe TEKCT H YCTAHOBHUTE MOCIE0BATEIbHOCTD. PacmonokuTe yucjaa B mopsiake
yObIBaHHS

1) -6,7

2) -2/5

3) 08

4) 4

3anumuTe COOTBETCTBYIOIIYIO IMOCIEA0BATEIIBHOCTD IU(P CIIeBa HAIIPABO:

14. IlpoumTaiiTe TeKCT, BbIOepHTe OAWH NPABWIbHBLIA OTBeT W 3aNHMIIUTe APTryMeHTHI,
000CHOBBIBAIOILME BHIOOP OTBETA
Pewmnre pasuenue log, y +log, 5=log, 20
1) 15
2)5
3)4
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4) 10.
OTBer.

O0ocHOBaHue.

15. TIlpounTaiiTe TeKcT, BbIGepUTEe OJMH NPABWIbHBIH OTBET W 3anMIINTE APryMEHTHI,

000CHOBBIBaIOIIIME BLIOOP OTBETA

Pemmte pasuenue log, x + log, 6=log. 18.

1)0
2) 11
3)3
4) 12.

OTBeT.

O0ocHOBaHue.

16. [IpounTaiiTe TeKCT, BbIOEPUTE OAMH NPABWILHBIHi OTBeT W 3aNUIIUTE APTYMEHTHI,

000CHOBBIBAIOLIME BLIOOP OTBETA

Pewte pauenne log, x +log, 3=log, 12.

1)0
2)4
3)9
4) 15.
OTtBer.

O0ocHoBaHue.

17. IlpouyuTaiiTe TEeKCT H YCTAHOBHUTE COOTBETCTBHE.
K kaxaoi no3umum, 1aHHO B JIEBOM CTO0JI01I€e, MOA0epHTEe COOTBETCTBYIOIIYIO
MO3UIIUI0 U3 MPABOBOI0 CTOJI0LA.

3agaua

OTtBer

A Crepeomerpus 1

Paznen MaTeMaTHKU U3Y4arOIINN CBOMCTBa
reOMEeTPUYECKUX (PUryp B MPOCTpAHCTBE

b Konyc

I'eomeTpuueckoe TeJO, KOTOPOE MPEICTABISIET
co00il COBOKYNHOCTh BCEX TOUYEK IPOCTPAHCTBA,
HaXOJSAIIUXCS OT IIEHTpa Ha PacCTOSHUU, HE OoJblie
3alaHHOr0. DTO PAcCTOSHUE Ha3bIBacTCi PaanycoM
mapa

OT0  TeNno  BpallleHUs, KOTOpOE  IOJIy4aercs
BpallleHuEM MPsIMOYTOJIbHOTO TPEYroJbHUKA BOKPYT
OJIHOTO M3 KaTeToB. lIpsAmMas, KkoTopas comepKUT 3TOT
KaTeT, Ha3bIBAE€TCS OChIO KOHYCa

3anummre BoIOpaHHbIe HUGPHI 0] COOTBETCTBYIIMMH OYKBAMM:

A

b

B

18. IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K ka:xnoii no3unum, 1aHHOH B JIEBOM €TO0JI01e, TO0epUTE COOTBETCTBYIOLIYIO
MO3UIMIO U3 MPABOBOr0 CTOJIONA.

3apaua OtBer
A IIpn yMHOXeHMM HaA eqUHHUILY pe3ysbraT He | 1 Teopema [Tudaropa
W3MEHUTCS
b KBagpar  rumoreHy3pl  paBeH  cymme | 2 Bepno
KBaJI[paTOB KaTETOB
B Ky6 3 OTO NMpaBWJIbHBI MHOTOIPAHHHMK
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¢ 6 oaMHAKOBBIMH CTOPOHAMH,
Ka)KJ1as U3 KOTOPBIX — KBaJpar

3anummure BoiIOpaHHble HMQPHI M0 COOTBETCTBYIIMMHU O0YKBaAMM:

A

b B

19. IlpouuTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE.
K kaxaoi no3umum, 1aHHO B JIEBOM CTO0JI01Ie, MOA0epHTEe COOTBETCTBYIOIIYIO
MO3UIUI0 U3 MPABOBOI0O CTOJI0LA.

3agaua OTBer
A Jlorapupm 1
Jorapu@m Mo OCHOBaHUIO €
b Kakoii norapum Ha3bpiBaeTCs 2 3TO  MaTeMmarudeckas  (QyHKIus,
HaTypaJIbHbIM? KOTOpas sBJIsleTCs OOpaTHOM K

omnepauusM BO3BEIECHUS B CTEIICHb.
Jlorapudm otBewaer Ha Bompoc: «B
Kakyl CTEIEHb BO3BECTH YHCIIO a,

4TOOBI NOJYYUIIOCH YUCIIO b

B

Kakoii norapum Ha3bIBaeTCs IECATUIHBIM?

3 Inx

3anummure BoiIOpaHHble HMQPHI M0 COOTBETCTBYIIUMHU O0YKBaAMM:

A

b B

20. [IpounTaiiTe TeKCT, BbIOEPUTE BCe NMPaBUJIbHbIE OTBETHI H 3aNMIINTE APTYMEHTHI,
000CHOBBIBAKOIIME BHIOOP O0TBETA. YKAKUTE BCe BEPHbIE CBOIICTBA KBaaAparTa.

1) Bce cTopoHbl paBHBI

2) Bce yrusl npsimbie

3) /IBe CTOpOHBI apayljiesibHbl U PAaBHBI
4) OpauH IpsAMOi yro

Ortser.

OobocHoBaHnme.

Kirouu k onileHUBaHUIo0.

BapuanT 2
Ne Bepuslii oTBET Kpurepun
3aJaHus
1. Ortset. Ecin iepBoro u3 pedsrt Ha 10 mectax 1l 6 — nonnoe npasunvHoe
MOXHO mocaauth 10 ciocobamu, BTOpOro — 9 coomeemcmaue,
crnocobamu, TpeThero — 8§ crnocodamu, 0 6 — ocmanvhvie cyyau
geTBEpTOro — 7 crmocobdamu, Toraa oyner 720
crnioco6oB. Pemenne: 10 X 9 x 8 x 7= 5040
c11oco0oB.
2. HenpaBunsHo# Ha3pIBaeTcs 1poOb, B KOTOPOIH I 6 — noanoe npasuivbHOe
YUCJIMTENL OOJIbIIE 3HAMEHATEIIS UIN paBE€H EMY. coomeemcmeue;
0 6 — ocmanvHvle cryuau
3. Menunana - OTpe30K B TPEYrOJIbHUKE, 1l 6 — nonnoe npasunvHoe
COCAUHAIOLIMN BEPUIMHY TPEYTOJIbHUKA C | coomeemcmeue,
CEPEANHON  CTOPOHBI, IPOTHUBOIIOJIOKHOM 0 6 — ocmanvHvle cayuau
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ATOM BEpIIUHE

4, B npsiMoyronsHOM TpeyrojabHUKE KBaapat 1l 6 — nonnoe npasunbhoe
JJIAHBI TUTIOTCHY3bI paBE€H CYMMC KBaJApaToOB coomeemcmeue,
AJIH KaTCTOB 0 6 — ocmanvHwvle cryuau
5. OtBer. Eciim nepBoro u3 pedst Ha 10 mecrax I 6 — nonnoe npasuivbHOE
MOKHO nocaautek 10 cnocobamu, BTOporo — 9 | coomeemcmaue;
crocobamu, Tperbero — 8 crocobamm, TOrza 0 6 — ocmanvhvle ciyuau
Oyner 720 cnoco6oB. Pemenue: 10 x 9 x 8 =720
croco0oB.
6. HppaInOHaIbHBIMU 1l 6 — nonnoe npasunbhoe
coomeemcmeue;
0 6 — ocmanvHwvle cyuau
7. JEACTBUTEIbHBIX YHCEI I 6 — nonnoe npasuivbHOe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
8. HpPaIHOHaIbHBIM 1l 6 — nonnoe npasunbhoe
coomeemcmeue;
0 6 — ocmanvHwvle cryuau
9. LEJIBIX YHCET 1l 6 — nonnoe npasunbhoe
coomeemcmeue;
0 6 — ocmanvHwvle cyuau
10. MPOCTPAHCTBE I 6 — noanoe npasuivbHOe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
11. 1),2),3),4) 1 6 — nonnoe npasunbHoe
coomeemcmeue;
0 6 — ocmanvHwvle cryuau
12. 4),1),3),2) I 6 — noanoe npasuivbHOe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
13.14),3),2),1) I 6 — nomnoe npasuavhoe
coomeemcmeue;
0 6 — ocmanvHvle cryuau
14. Orser 3) 2 6 — noaHbIL NPABUTLHLLL
OG6ocHOBaHHKE: OTBET MOJIYYCH B Pe3yJIbTaTe omeem,
pelenus J0rapuh)MHIECKOrO yPaBHEHHUS 11O I 6 — o00un u3 npasuibHLIX
CBOMCTBaM norapmbM'a C OJIJMHAKOBBIM omeenoes He YKA3aH,
OCHOBaHHEM PaBHBIM 4. 0 6 — ocmanwnvie cryuau
15. Orger 3) 2 6 — noaHbIL NPABUTLHLLU
OG6ocHOBaHHKE: OTBET MOJIYYCH B PE3yJIbTaTe omeem,
peleH s Torapu(pMUYECKOTO YPABHEHUSI 110 I 6 — o0un u3 npasurbHLIX
CBOMCTBaM norapmbM'a C OJIJMHAKOBBIM omeenoes He YKAa3daHr,
OCHOBAaHHEM PaBHBIM 5. 0 6 — ocmanwnvie cryuau
16. Ortser 2) 2 6 — noaHbIL NPABUTLHLLL
OG6ocHOBaHHKE: OTBET MOJIYYCH B Pe3yJIbTaTe omeem,
peleH s TOrapu(pMUYECKOTO YPABHEHUSI 110 I 6 — o0un u3 npasuIbHLIX
CBO¥cTBaM JorapudMa ¢ OTHHAKOBBIM omeemoe He yKA3aH,
OCHOBaHHEM PaBHBIM 4. 0 6 — ocmanwnvie cryuau
17. A B B | I 6 — nonnoe

npasujlibHoe
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|1 13 P coomeemcmeue,
0 6 — ocmanvHwvle cryuau
18. A b B I 6 — nonnoe npasurvHoe
2 1 3 coomeemcmeue,
0 6 — ocmanvHvle cryuau
19. A b B 1l 6 — nornoe npasunvHoe
2 1 4 coomeemcmeue;
0 6 — ocmanvHbvle cyuau
20. Ortser. 1), 2) I 6 — nonnoe npasuivbHOe
ObocHoBanne. HekoTopsie BepHbBIE CBOHCTBA coomeemcmaue;

KBaJlpaTa: Bce YIJIBI IPSIMBIE, BCE CTOPOHBI
paBHbl. KBagpat — 3T0 npaBUIIBHBIN
YETBIPEXYTOJIBHUK, Y KOTOPOI'O BCE YIJIBI U BCE
CTOPOHBI PaBHBI.

0 6 — ocmanvHovle cryuau
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4. Cucrema onenuBanns komiviekta ®OC Tekyunero KOHTpPOJIs M MPOMEKYTOYHOH
arrecTauMu

[Tpu orleHUBaHUY MPAKTUYECKON U CAMOCTOSTEIILHON padOoThl u (HOPM IMTPOMEKYTOTHOM
aTTecTaluy oOy4Yarolerocss yYuThIBAETCS CIeNyIoIIee:

- KQ4eCTBO BBINOJIHEHUS TPAKTUYECKON YacTh padoThI;

- KauecTBO 0(hopMIIEHUS OTYETa 10 padboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI IIPU 3aLUTE PaOOTHI.

Kaxxapiit BuJ paboThl OLIEHUBAETCS 10 MATH OaTbHON MIKaJe.

«5» (0TIMYHO) — 3a TITyOOKOE U MOJIHOE OBJIa/IEHUE COJepKaHueM y4eOHOro MaTepuana, B
KOTOpPOM 00y4Jaromuiics CBOOOAHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHHUE MPAKTHUECKU
IPUMEHSTh TEOPETUUECKHE 3HAHMSI, BBICKA3bIBaTh U OOOCHOBBIBATh CBOU CyXkA€HUs. OLeHKa «5»
(OTAMYHO) MpeArnonaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHHE OTBETA.

«4» (xopou1o) — ecny 00yJaroIuics MOJIHO OCBOWII yUeOHBIN MaTepual, BIaJeeT HayuyHo-
MNOHATUMHBIM annapaToM, OPUEHTHPYETCS B U3YUYEHHOM MaTepHalie, 0CO3HAHHO MPUMEHSIET
TEOpPETUYECKHE 3HAaHUS Ha MPAKTUKE, TPAMOTHO M3JIaraeT OTBET, HO cojiepkanue u popma
OTBETA UMEIOT OTAEIIbHbIE HETOYHOCTH.

«3» (yIOBIETBOPUTEIBHO) — €CIIM 00yJaroIuiicsi 0OHapyKMBaeT 3HaHUE U [IOHUMaHUE
OCHOBHBIX MOJIO’KEHUH y4eOHOro MaTepuana, HO U3JIaraeT ero HermoJHO, HEeMOCIEe10BaTENbHO,
JIOITYCKaeT HETOYHOCTH, B IPUMEHEHUH TEOPETUYECKUX 3HAHUN IIPU OTBETE HA IIPAKTHKO-
OpUEHTUPOBAaHHBIE BOIIPOCHI; HE YMEET J0Ka3aTeIbHO 000CHOBATH COOCTBEHHBIE CYXKACHHUS.

«2» (HEYIOBJIETBOPUTEIHHO) — €CJIH 00yUYaIOIIUIC UMEET pa3pO3HEHHBIEC, OECCUCTEMHBIE
3HaHUS, JOMYCKAeT OMMUOKH B ONPEIEICHUN 0a30BbIX MOHATHI, HCKaKAET UX CMBICI; HE MOXKET
IPAKTUYECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oueHuBaHusI NPAKTHYECKUX PadoT.

[IpakTnueckast paboTa OLIEHUBAETCS MAKCUMAIbHO OLIEHKOM «5» (OTJIMYHO).

Kaxxnoe 3amanue oreHuBaeTCsl MaKCUMaJIbHO OLIEHKON «5» (OTIMYHO).

ITo pe3ynbTaTram OLIEHUBAaHUA BCEX 3aJaHUN OILIEHKA COOTBETCTBYET CPEAHEM.

Kpurepun onienuBanus penieHui 3aaay.

«5» (OTIIMYHO) — COCTABJIEH NMPABUJIbHBIN AITOPUTM PELIEHMS 3a/1a4H, B IOTHYECKOM
paccyXJaeHHH, B BLIOOpE HOPMAaTUBHBIX HCTOYHUKOB M PEIICHUN HET OUIHMOOK, TOTy4YeH BEPHBIi
OTBET, 33aJ]a4a PellieHa PalliOHAIIbHBIM CIIOCOOOM.

«4» (XOpoII0) — COCTaBNIEH MPABUIIBHBIN aJrOpPUTM PELICHUS 3a7auu, B JIOTHYECKOM
paccyXJI€HUH U PELICHUH HET CYLIECTBEHHBIX OIIMOOK; IPABUIIBHO CIIEIaH BHIOOD
HOPMAaTHUBHBIX UCTOYHHKOB; €CTh 00BCHEHUE PELICHHs, HO 33/1a4a pelleHa HepaloHaIbHbIM
CII0cOOOM MIIM JIOTYILEHO HE 0oJiee IBYX HECYILECTBEHHBIX OIIMOOK, IT0JIy4€H BEPHBIN OTBET.

«3» (yIIOBIETBOPHUTENHHO) — 3a/IaHKE BBIMOJIHEHO, B JIOTHYECKOM PACCYKICHUH HET
CYILIECTBEHHBIX OLIMOOK, HO JOIYILEHbI CYIIECTBEHHbIE OLIMOKH B BBIOOPE HOPMATUBHBIX
MCTOYHUKOB; 3aJ]aua pellieHa He MOJHOCTHIO HIIM B 00LIEM BH/IE.

«2» (HEeyIOBJIETBOPUTEIBHO) — 3a/la4ya pelIeHa HEMPABUIBHO.

Kpurepun oneHuBaHusi KOHTPOJIbHBIX padoT.

«5» (otmnuno) — pemiero 81-100% 3amanuid.

«4» (xopomio) — pemreHo 61 — 80% 3aganuii.

«3» (yIOBIETBOPUTENBHO) — pemieHo 41 — 60% 3ananuii.

«2» (HEeyIOBIETBOPUTENHHO) — pemieHo Menee 40% 3amanuil.

Kpurtepun onenuBanus 1uppepeHIUPOBAHHOIO 3a4eTa

— BBINOJHEHO MpaBmiIbHO 9-11 3aganuii — onenka «otiauyHo» (80 — 100%);

— BBIMIOJIHEHO MPABUIILHO 6-8 3a7aHui — OLleHKa «xopouio» (55— 79%);

— BBITNIOJIHEHO PABWIBHO 4-6 3aJaHUI — OLIEHKA «yJOBJIETBOPUTEIBHOY

(36-54%);

— BBINOJIHEHO IpaBWiIbHO (-3 3a7aHUil — OLIEHKA «HEYJOBJIETBOPUTEIHHO»

(0-35%).
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KpuTtepun oneHMBaHus 0TBETOB 10 9K3aMEHALMOHHBIM OHJIeTaM.

OTBeT 1o K3aMeHAllMOHHOMY OUJIETY OLIEHUBAETCSl MAKCUMAJIBHO OLIEHKOH «5» (OTIUYHO).
IlepBblii BOIPOC MAKCUMAaJILHO OLIEHUBAETCS OLEHKOMN «5» (OTIMYHO).

Kaxnas u3 AByX 3a7au OLlEHUBAETCS OTAEIbHO MAKCUMAJIbHO OLEHKOH «5» (OTIMYHO).

ITo pe3ynbTaTraM OLIEHHBAHUS BCEX TPEX 3a/laHUi OLIEHKA COOTBETCTBYET CPEIHEN.
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