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1. ITacmopT KOMIIEKTA KOHTPOJIbHO-OLEHOYHBIX CPE/ICTB

Kontponsuo-onenounsie cpeactsa (KOC) npeaHazHadueHsbl 1151 KOHTPOJIS U
OLICHKU 00pa30BaTEIbHbIX JOCTUKEHUN 00yYalOLUXCsl, OCBOUBIIUX IPOrPAMMY
yueOHoil nucuumnuuel OJ1.07 MATEMATHUKA.

KOC Bkmo4arT KOHTPOJIBHBIE MaTepuaibl Uil MPOBEAEHUSA TEKYLIETO
KOHTPOJISl U IPOMEKYTOUHOM aTTecTauuu B popMe — HK3aMeHa.

Pezynomamul oceoenus yueoHoii Oucyuniunbl, nooReHcaujue nposepke

Pe3yabTaThl 00yueHus Tun 3apanus
(00beKTHI OLIEHNBAHMS)

JIMYHOCTHBIX: VYceTHBIN onipoc

— CcpOPMHUPOBAHHOCTb  MPEACTABIEHUH O  MareMaTHKe  Kak | MPAKTUYCCKHE
YHUBEPCAJIBHOM $I3bIKE HaYKH, CPEACTBE MOJAEIUPOBAHUS SIBICHUN | 3aaHUsA
Y TIPOIIECCOB, UJIEAX U METOJIaX MaTeMaTHKU, TECTHUPOBAHNE

— IOHMMAaHHUE 3HAYMMOCTH MATEMATHKH i1 HAYYHO-TEXHHUYECKOTO | [MPAaKTHYCCKUC paboTel
nporpecca, cOpMUPOBAHHOCTh OTHOIIEHUSI K MaTeMaTHKe Kak K
yacTh OOIIEeYeNIOBEYECKOM KYyJIbTYyphl uepe3 3HAaKOMCTBO C
HWCTOPUEH pa3BUTHUS MAaTEMAaTHKH, JBOJIIOIHEH MaTeMaTHYECKUX
HJICH;

— Ppa3BUTHE  JIOTHYECKOTO  MBIIUIEHHS,  [POCTPAHCTBEHHOTO
BOOOpaXEHHUS,  AITOPUTMHUYECKOW  KYJIbTYpbl, KPUTUYHOCTHU
MBIIIUICHWSI HAa  YpPOBHE, HeoOXoauMoM i Oynymiei
npodeccuoHaNIbHOM JeSITeNIbHOCTH, JUTSE MPOJOIIKEHUS
00pa3zoBaHus U cCaMOOOpPa30BaAHNS,

— OBJaJileHUe  MaTeMaTHYeCKUMU  3HAHUSIMH U YMEHUSIMH,
HEO0OXOIMMBIMH B TIOBCETHEBHOM KHU3HU, JUIsI OCBOCHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX JCLIUTUTMH u JTUCLUTUIMH
npodeccHoHAIbHOTO IUKJA, s TOJdy4deHus oOpa3oBaHHS B
o0nacTsax, He TpeOyomux yriayOoJeHHOW MaTeMaTHYeCKOu
MIO/ITOTOBKH;

— TOTOBHOCTh M CHOCOOHOCT, K 0Opa3oBaHUIO, B TOM YHCIIE
caMo00pa3oBaHUI0, Ha MPOTSHKEHUH BCEU >KU3HH, CO3HATEIILHOE
OTHOIIEHHE K HEMpEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCIenTHoM npodeccuoHanbHOM 1 001eCTBEHHON AESITETbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIBHOM TBOPYECKOW U
OTBETCTBEHHOH JI€ATEIHHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOH paboTe, COTPYAHMYECTBY CO
CBEpPCTHUKaMH B 00pa30BaTeNbHOM, OOIIECTBEHHO IMOJIE3HOMH,
y4eOHO-HCCIeIOBAaTeNIbCKOM, TMPOEKTHOW M APYrUX  BHAAX
NEeSTEIIbHOCTH;

— OTHOIIEHHE K  MpPOoPEecCHOHATbHON  JIEATENbHOCTH  Kak
BO3MOXHOCTH Y4YacTUSi B PEIICHWU IJIMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIMOHATBHBIX MPOOIIEM;

Memanpedmemelx:

— YMCHHUC CaMOCTOATCIBHO OIPECACIATh LCJIN ACATCIBHOCTU U
COCTaBJIATDH I1JIaHbI ACATCIBHOCTH, CaMOCTOATCIBHO
OCYIICCTBJIATD, KOHTPOJIMPOBATH )51 KOPPCKTUPOBATH

ACATCIIbHOCTh, HUCIIOJIB30BATH BCC BO3MOKHBIC PECYPChI I
JOCTIDKEHMS IIOCTaBJICHHBIX LIeIed o pcajiMdanii IIJIAHOB




NeATeNbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETHH B Pa3IHMYHBIX
CUTYaLIUsIX;
yMEHHE MPOJYKTHBHO OOINAThCS W  B3aMMOJCHCTBOBAaTH B
IpoIiecce COBMECTHOM EATEIIbHOCTH, YUUTHIBATh TO3ULIUU APYTUX
YYaCTHHUKOB JEATEIBHOCTH, 3()(HEeKTUBHO pa3peniars KOH(DIUKTHL;
BIIQJICHHE HaBBIKAMH MI03HABATEIbHOM, y4eOHO-
WCCIIEIOBATENIbCKOM ¥ TPOEKTHOM JIeSATENTbHOCTH, HaBBIKAMHU
paspeuieHuss  mpooOJieM;  CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOWCKY METOJIOB DELICHHUS MPAaKTHYECKUX
3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;
TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIIbHOW MH(OPMAIIMOHHO-
MO3HABATEIBHOM JeSTeNbHOCTH, BKJTIOYAS yYMEHHE
OPUEHTHUPOBATHCSI B  PA3IMYHBIX HCTOYHUKAX WH(POPMALNH,
KPUTHYECKH OLIEHWBATh W WHTEPIPETHPOBATH MH(POPMAIHUIO, TI0-
Ty9aeMyI0 U3 pa3IMYHbIX HCTOYHHUKOB;
BJIAJICHUE SI3BIKOBBIMU CpPEJCTBAMHU: yMEHHE SICHO, JIOTUYHO H
TOYHO HW3JIaraTh CBOIO TOYKY 3PEHUS, HCIOJIH30BATH a/IEKBATHBIC
SI3BIKOBBIE CPEJICTBA;
BJIaJICHNEC HABBIKAMH TO3HABATEIILHOW peQUIEeKCHU KaK OCO3HAHUS
COBEpIIAEMBIX JCHCTBHH W MBICIUTEIBHBIX IPOIECCOB, WX
pe3yabTaTOB W OCHOBAHWIA, T'PAHUI] CBOEr0 3HAHWS W HE3HAHHS,
HOBBIX MTO3HABATENBHBIX 33124 U CPEJCTB [UISA UX JOCTIKCHHS,
[EJIEYyCTPEMIICHHOCTh B TOMCKax W TPUHATHH  PEHICHUH,
CO00pPa3UTENBHOCTh M UHTYUIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX
Mpe/ICTaBJICHU; CHOCOOHOCTH,  BOCIPUHHMATh  Kpacoty U
TFapMOHUIO MUDA;

npeoMemHbix:
cOpMUPOBAHHOCTh TPEACTABICHUI O MaTeMaTHKe KaK YacTH
MHUPOBOM KyJIbTYphl M MeCT€ MaTeMaTHKd B COBPEMEHHOM
LUMBUIIU3AMY, CIIOCO0aX OMMCaHUs SBJICHHUM peallbHOTO MHpa Ha
MaTeMaTH4YECKOM SI3bIKE;
c(OpMUPOBAHHOCTH MPEICTABICHUN O MAaTEMAaTUYECKUX MOHSITHUSIX
KaK BaXHEHIIMX MaTeMaTHYEeCKUX MOJENAX, IO3BOJISIOMINX
OTHCHIBATh U M3y4aThb Pa3HbIe MPOIIECCHl U SIBICHUS; TOHUMaHUE
BO3MOXHOCTH aKCMOMAaTHYECKOTO TOCTPOCHHUSI MaTeMaTHYEeCKUX
TEOPUIL;
BIIQJICHUE METOJAaMM JI0Ka3aTeJIbCTB M AalITOPUTMOB pEIICHHUS,
YMEHHE MX MPUMEHSTh, IPOBOJUTE JOKA3aTEIbHbBIE PACCYKICHUS
B XOJI€ peUIeHHs 3a/1a4;
BIIQJICHUE CTAHJAPTHBIMHM IpPHUEMaMHU PEIICHUs pallMOHaJIbHBIX U
HppalOHAIIbHBIX, MOKa3aTeIbHbIX, CTETEHHBIX,
TPUTOHOMETPUUECKUX YpPAaBHEHHH U HEPaBEHCTB, UX CHCTEM;
HCIOJIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX MTPOrpaMM, B TOM YHCIIE
JUIS TIOMCKa MYTH PEIIeHUs] U WILTIOCTPALMU PEIIeHUs ypaBHEHUMN
Y HEPABEHCTB;
Cc(OPMHUPOBAHHOCTh TPEACTaBICHU 00 OCHOBHBIX MOHSITHUAX
MaTeMaTH4YeCKOT0 aHaju3a M MX CBOWCTBAaX, BJIAJCHUE YMEHUEM
XapakTepu3oBaTh  MOBeAeHUE  (YHKUUH, HCTOJIb30BaHUE
MOJIyYeHHBIX 3HAHWM JJI ONHCAHUS M aHajN3a pPeabHBIX
3aBHCHMOCTEH;
BJIaJICHHE OCHOBHBIMU MOHATUSMU 0 IUIOCKUX U
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (UTYpaX, MX OCHOBHBIX




CBOMCTBAX; c(OpPMUPOBAHHOCTb YMEHUS pacrno3HaBaTh
reoMeTpuieckue (Urypel Ha 4YepTeKax, MOJACISIX U B PEaJbHOM
MUpE; IPUMEHEHHE U3YUYEHHBIX CBOWCTB T€OMETPUIECKUX (DUTYp U
dopmyn JUis peuieHHs TEOMETPHUYECKHX 3adad M 3ajgad C
IIPAKTUYECKUM COJIEpKaHUEM;

c(OPMHUPOBAHHOCTh TPEACTABICHUN O TPOLECCax W SBICHHUSIX,
MMEIOIINX BEPOSTHOCTHBIN XapakTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B PEAIBHOM MHUpPE, OCHOBHBIX IIOHATHAX
JJIEMEHTAPHOW TEOPUM BEPOSTHOCTEM; YMEHHMH HaxOIUTh W
OIICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITHMI B IPOCTEUIINX
NIPAaKTHYECKUX  CHUTYyallUsAX W  OCHOBHBIE  XapaKTEPUCTHUKHU
CIy4alHbIX BEJIMYHH;

BJIAJICHUE HABBIKAMHM HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOTrpaMM IpHU PEIICHHUHN 3a/1a4.




2. ®OopMBbI M METOIbI KOHTPOJIA

2.1. B pe3ynbTaTe aTTECTAllUU [0 Y4eOHON AUCIUILIMHE OCYIIECTBISETCS KOMIUIEKCHAS MPOBEPKA CICAYIOMMNX YMEHUM U 3HAHUH:

HanmMmenosanue TeMbl

HaumenoBanue KOHTPOJIbHO-OLICHOYHOI'O CPEACTBA

Texymmii KOHTPOIIb IIpomexyrouHas
aTTecTalus
Beenenne ®poHTANIBbHBIN 0IIpOC 9K3aMeH

I/IHI[I/IBI/II[yaHI)Hblf/'I Oo1pocC
IpakTHueckas padboTa

Tema 1.1. Ilenble U panMoOHAJIbHbIE YHCJIA

@pOHTAIBHBIN ONPOC
I/IHI[I/IBI/II[yaHI)Hblf/'I Oo1pocC
mpakTHueckas paboTa

Tema 1.2. [leiicTBUTE/IbHBIE YHCJIA

@pOHTAIBHBIN ONPOC
VHIUBUTyAJIbHBIN OTIPOC
npakTHyeckas paboTa

Tema 1.3. [Ipudam:keHHble BbrunciaeHus. KommiekcHble yncia.

®poHTaTBHBINA OITPOC
WHAUBUAYaJIbHBIN O1poC
npakTU4YecKas paboTa

Tema 2.1.1. ApudMeTHUECKHIT KOPEHb HATYPAIbHOI CTENEHU

®poHTaTBHBIN OMPOC
WHAUBUAYaAJIbHBIN OTIPOC
npakTHyeckas paboTa

Tema 2.1.2. CTeneHb ¢ paliiOHATBHBIM H A€iiCTBUTEILHBIM NMOKa3aTeeM

®poHTaTBHBINA OITPOC
WHAUBUAYaIbHBIN OTpOC
npakTHueckas paboTa

Tema 2.2.1. Jlorapupmbi

OpoHTAIBHBIN 0IIPOC
WHAUBUAYaIbHBII OTIPOC
mpakTHueckas paboTa

Tema 2.2.2. CBoiicTBa Jiorapu¢moB

@OpoHTANIBHBIH OMpoc
WHAUBUAYaIbHBII OTIPOC
nmpakTHyeckas paboTa

Tema 2.2.3. HarypaJjibHble U JeCATHYHBIE JOrapu(pMbl

OpOHTAIBHBIN OIIPOC
VHUBHYaJIbHBIA OIIPOC




IIpaKTHyeckas padora

Tema 2.3. [Ipeodpa3oBanue ajaredpandecKuxX BHIPAKeHHH.

OpPOHTAIBHBIN OIIPOC
I/IHI[I/IBI/II[yaJILHBIf/’I o1pocC
IpakTHueckas paboTa

Tema 3.1. Akcnomsbl crepeomeTpun. B3anmMHuoe pacnoJioskeHne NPsIMBIX B POCTPAHCTBE

OpPOHTAIBHBIN OIPOC
I/IHI[I/IBI/II[yaJIBHblﬁ O1pocC
IpakTHueckas paboTa

Tema 3.2. IlapajiiieabHOCTh NPsIMO¥ M I10ckocTH. Ilapanie/bHOCTD IUIOCKOCTEI

@pOHTAIBHBIN ONPOC
I/IHI[I/IBI/II[yaHI)Hblf/'I Oo1pocC
IpakTHueckas padboTa

Tema 3.3. TeTpa3ap u napaJjujieenunes

@pOHTAIBHBIN ONPOC
VHIUBUyJIbHBIN OTIPOC
mpakTHueckas paboTa

Tema 3.4. [lepneHAUKYISIPHOCTH NPSAMBIX H IVIOCKOCTEI

@pOHTABHBIN ONPOC
VHIUBUyJIbHBIN OTIPOC
mpakTHueckas paboTa

Tema 3.5. Teopema o Tpex mepneHIHKYIAPax

DpoHTaTBHBINA OMTPOC
WHAUBUAYaJIbHBIN O1poC
npakTh4Yeckas pabota

Tema 3.6. [lepnieHIUKYJISIPHBIE IUIOCKOCTH

DpoHTaTBHBINA OITPOC
WHAUBUAYaJIbHBII OTPOC
mpakTHueckas paboTa

Tema 4.1. DneMeHTbI KOMOMHATOPUKH

®poHTaTBHBINA OITPOC
WHAUBUAYaJIbHBII OTPOC
npakTHueckas paboTa

Tema 4.2. Bunom HeroTona u Tpeyroyibauk Iackans

OpoHTAIBHBIN 0IIPOC
WHAUBUAYaIbHBII OTIPOC
npakTHueckas paboTa

Tema 5.1. [IpssMoyroabHasi cCHCTeMA KOOPAUHAT B MPOCTPAHCTBE

OpOHTAIBHBIN OIIPOC
WHVBHyaJIbHBIA OIIPOC
npakTuyeckas padora

Tema 5.2. BekTopbl B IpocTpaHCcTBe

OpOHTAIBHBIN ONIPOC
VHUBHYaJIbHBIA OIIPOC




IIpaKTHyeckas padora

Tema 5.3. CkasnsipHoe npon3BeieHHEe BEKTOPOB

OpPOHTAIBHBIN OIIPOC
I/IHI[I/IBI/II[yaJILHBIf/’I o1pocC
IpakTHueckas paboTa

Tema 6.1. Pagnannas mepa yriaa. BpamartenabHoe npmkenne. CHHYC, KOCHHYC, TAHT€HC 1
KOTAHTeHC YHCJIa

OpPOHTAIBHBIN OIPOC
I/IHI[I/IBI/II[yaJIBHblﬁ O1pocC
IpakTHueckas paboTa

Tema 6.2. TpuroHoMeTpuyeckue TOKIECTBA

@pOHTAIBHBIN ONPOC
I/IHI[I/IBI/II[yaHI)Hblf/'I Oo1pocC
IpakTHueckas padboTa

Tema 6.3. IlpeoOpa3zoBaHus NpoCTeHIIMX TPUTOHOMETPHYECKUX BhIpAsKeHU M

@pOHTAIBHBIN ONPOC
VHIUBUyJIbHBIN OTIPOC
mpakTHueckas paboTa

Tema 6.4. IIpocTeiiline TPUroHOMeTPUYECKHE YPABHEHHSI U HePaBEeHCTBA. APKCUHYC,
APKKOCHHYC, apKTAHIeHC YHCIa

@pOHTABHBIN ONPOC
VHIUBUyJIbHBIN OTIPOC
mpakTHueckas paboTa

Tema 7.1. CteneHHnas pyHkuus, ee cBoiicTBa 1 rpaguk

DpoHTaTBHBINA OMTPOC
WHAUBUAYaJIbHBIN O1poC
npakTh4Yeckas pabota

Tema 7.2. B3aumHo o0paTHbie QyHKIIUH

DpoHTaTBHBINA OITPOC
WHAUBUAYaJIbHBII OTPOC
mpakTHueckas paboTa

Tema 7.3. [loka3zaTeabHas GyHKIHUsI, ee CBOHCTBA U rpaduk

®poHTaTBHBINA OITPOC
WHAUBUAYaJIbHBII OTPOC
npakTHueckas paboTa

Tema 7.4. Jlorapudgmudeckasi pyHKIHs, ee CBOICTBA U rpaduk

OpoHTAIBHBIN 0IIPOC
WHAUBUAYaIbHBII OTIPOC
npakTHueckas paboTa

Tema 7.5. O6J1acTh onpenejieHUsA 1 MHOKECTBO 3HAYEHU TPUTOHOMETPHYECKUX (PYHKIMIA

OpOHTAIBHBIN OIIPOC
WHVBHyaJIbHBIA OIIPOC
npakTuyeckas padora

Tema 7.6. UeTHOCTb, HEUETHOCTb, NEPUOTUYHOCTH TPUTOHOMETPHIECKUX PYHKIIHIH

OpOHTAIBHBIN OIIPOC
VHUBHYaJIbHBIA OIIPOC




IIpaKTHyeckas padora

Tema 7.7. CBoiicTBa pyHKIUHU

OpPOHTAIBHBIN OIIPOC
I/IHI[I/IBI/II[yaJILHBIf/’I o1pocC
IpakTHueckas paboTa

Tema 7.8. O0paTHbIe TPUTOHOMETPUYeCKHE (PyHKIMH

OpPOHTAIBHBIN OIPOC
I/IHI[I/IBI/II[yaJIBHblﬁ O1pocC
IpakTHueckas paboTa

Tema 8.1.1. Ilpuzma

@pOHTAIBHBIN ONPOC
I/IHI[I/IBI/II[yaHI)Hblf/'I Oo1pocC
IpakTHueckas padboTa

Tema 8.1.2. Inupamuna

@pOHTAIBHBIN ONPOC
VHIUBUyJIbHBIN OTIPOC
mpakTHueckas paboTa

Pa3nen 8.2. Tena BpanieHus

@pOHTABHBIN ONPOC
VHIUBUyJIbHBIN OTIPOC
mpakTHueckas paboTa

Tema 8.2.1. Hnnauuap

DpoHTaTBHBINA OMTPOC
WHAUBUAYaJIbHBIN O1poC
npakTh4Yeckas pabota

Tema 8.2.2. Konyc

DpoHTaTBHBINA OITPOC
WHAUBUAYaJIbHBII OTPOC
mpakTHueckas paboTa

Tema 8.2.3. Cepa u map

®poHTaTBHBINA OITPOC
WHAUBUAYaJIbHBII OTPOC
npakTHueckas paboTa

Tema 9.1.1. UncioBble MoCa€e10BaTEIBLHOCTH H HX cBoiicTBa. [Ipenes yncioBoii
MOCJIeA0BATeIbLHOCTH

OpoHTAIBHBIN 0IIPOC
WHAUBUAYaIbHBII OTIPOC
npakTHueckas paboTa

Tema 9.1.2. Ilpeaen uncJioBoii mocaeaoBareJbHOcTH. CyMMa GecCKOHEeYHOM
reoMeTpHYecKOoil mporpeccuu

OpOHTAIBHBIN OIIPOC
WHVBHyaJIbHBIA OIIPOC
npakTuyeckas padora

Tema 9.2.1. Ilpenen pyHxuun

OpOHTAIBHBIN OIIPOC
VHUBHYaJIbHBIA OIIPOC
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IIpaKTHyeckas padora

Tema 9.2.2. [Ipon3BogHasA. AJTOPHTM HAXOKIEHHS MTPOM3BOTHOI

OpPOHTAIBHBIN OIIPOC
I/IHI[I/IBI/II[yaJILHBIf/’I o1pocC
IpakTHueckas paboTa

Tema 9.2.3. [Ipou3BoaHast cTeneHHoi pyHKIHA

OpPOHTAIBHBIN OIPOC
I/IHI[I/IBI/II[yaJIBHblﬁ O1pocC
IpakTHueckas pabora

Tema 9.2.4. IIpaBuia tuddepeHuupoBaHus

@pOHTAIBHBIN ONPOC
I/IHI[I/IBI/II[yaHI)Hblf/'I Oo1pocC
IpakTHueckas padboTa

Tema 9.2.5. IIpon3BogHbIe HEKOTOPBIX 3J1eMeHTAPHBIX (yHKIMIT

@pOHTAIBHBIN ONPOC
VHIUBUyJIbHBIN OTIPOC
mpakTHueckas paboTa

Tema 9.2.6. YpaBHeHue kacaTejbHOI K rpaduxy GpyHKIUN

@pOHTABHBIN ONPOC
VHIUBUyJIbHBIN OTIPOC
mpakTHueckas paboTa

Tema 9.2.7. [IpuMeHeHHe MPOU3BOIHOM /I HCCAETOBAHNS (PYHKIUH HA MOHOTOHHOCTD U
IKCTPEMYMBI

DpoHTaTBHBINA OMTPOC
WHAUBUAYaJIbHBIN O1poC
npakTh4Yeckas pabota

Tema 9.2.8. [IpumeHeHue MPOU3BOIHOI A1 HAXOKIEHUS] HAU0O0JIbIIEro U HAMMeHbILEro
3HAYeHUI HenpepbIBHOH PyHKIIUM

DpoHTaTBHBINA OITPOC
WHAUBUAYaJIbHBII OTPOC
mpakTHueckas paboTa

Tema 9.2.9. [IpumMeHeHHEe MPOU3BOAHOI K MOCTPOEHHIO rPadpuKoB PyHKIU

®poHTaTBHBINA OITPOC
WHAUBUAYaJIbHBII OTPOC
npakTHueckas paboTa

Tema 10.1. [lepBooGpa3nasi

OpoHTAIBHBIN 0IIPOC
WHAUBUAYaIbHBII OTIPOC
npakTHueckas paboTa

Tema 10.2. Il;iomaab KPUBOJIMHEHHOWH TPaneun U HHTETPaJ

OpOHTAIBHBIN OIIPOC
WHVBHyaJIbHBIA OIIPOC
npakTuyeckas padora

Tema 11.1.1. BepoATHOCTDH COOBITHSI

OpOHTAIBHBIN OIIPOC
VHUBHYaJIbHBIA OIIPOC
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IIpaKTHyeckas padora

Tema 11.1.2. inckpeTHasi cIy4aifHAs BeJIMYHHA

OpPOHTAIBHBIN OIIPOC
I/IHI[I/IBI/II[yaJILHBIf/’I o1pocC
IpakTHueckas paboTa

Pasnen 11.2. Dj1ieMeHTHI MATEMATHYECKOI CTATHCTHUKH

@pOHTAIBHBIN ONPOC
I/IHI[I/IBI/II[yaJIBHblﬁ O1pocC
IpakTHueckas paboTa

Tema 11.2.1. ITonsiTHe 0 321aYaX MATEMATHYECKON CTATHCTHKH.

@pOHTAIBHBIN ONPOC
I/IHI[I/IBI/II[yaHI)Hblf/'I Oo1pocC
IpakTHueckas padboTa

Tema 12.1. PaBHOCH/IbHBIE YPABHEHHUS M HEPABEHCTBA

@pOHTAIBHBIN ONPOC
VHIUBUyJIbHBIN OTIPOC
mpakTHueckas paboTa

Tema 12.2. UppauuoHa/ibHble YpPaBHEHUs

@pOHTABHBIN ONPOC
VHIUBUyJIbHBIN OTIPOC
mpakTHueckas paboTa

Tema 12.3. UppauuoHajJbHbIe HEPABEHCTBA

DpoHTaTBHBINA OMTPOC
WHAUBUAYaJIbHBIN O1poC
npakTh4Yeckas pabota

Tema 12.4. Tloka3aTeibHbIe YPABHEHUSA

DpoHTaTBHBINA OITPOC
WHAUBUAYaJIbHBII OTPOC
mpakTHueckas paboTa

Tema 12.5. Iloka3aTeibHbIe HEPABEHCTBA

®poHTaTBHBINA OITPOC
WHAUBUAYaJIbHBII OTPOC
npakTHueckas paboTa

Tema 12.6. CucteMbl moka3aTeJIbLHbIX YPABHEHUH U HEPABEHCTB

OpoHTAIBHBIN 0IIPOC
WHAUBUAYaIbHBII OTIPOC
npakTHueckas paboTa

Tema 12.7. JlorapupmMuueckne ypaBHeHUsA

OpOHTAIBHBIN OIIPOC
WHVBHyaJIbHBIA OIIPOC
npakTuyeckas padora

Tema 12.8. Jlorapudpmuyeckue HepaBeHCTBA

OpOHTAIBHBIN OIIPOC
VHUBHYaJIbHBIA OIIPOC
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IIpaKTHyeckas padora

Tema 12.9. Tpuronomerpnyeckue ypaBHeHus1. PelleHust TpMroHoMeTpHYecKuX
YPABHEHHI

OpPOHTAIBHBIN OIIPOC
I/IHI[I/IBI/II[yaJILHBIf/’I o1pocC
IpakTHueckas paboTa

Tema 12.10. Penrenne mpocTeiflimx TPUTOHOMETPHYECKHAX HEPABEHCTB

OpPOHTAIBHBIN OIPOC
I/IHI[I/IBI/II[yaJIBHblﬁ O1pocC
IpakTHueckas paboTa
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3. OueHo4YHbIE CPEACTBA TEKYIIEro KOHTPOJIS

[IpeqmeTrom OLIEHKM cily>KaT yMEHHUS W 3HaHUsA, npeaycMorpeHHble @I'OC
no gucuuminae OVYIL.04 MATEMATUKA, wnanpaBieHHble Ha (HOPMUPOBAHUE
001X U Mpo(ecCHOHATBHBIX KOMIIETEHIIUM.

(mexnono2us OyeHKUu no OUCYUNIUHE HNPONUCLIBAeMCSl 68 COOMEEMCMEUU CO
cneyu@uKkol OUCYUnIUHbL, NPONUCAMb MUNOBblE 3A0AHUS O OYEHKU OCB0EHUS
VUeOHOU OUCYUNTUHBL, KpUMepUuu OYeHKU)

TunoBsble 3aJaHUA 1J4 OCHKH OCBOCHMUSA y‘lGﬁHOﬁ AUCIHUIIIINHBI
3aI[aHI/Iﬂ AJIA TIPOBECACHHUSA TEKYIIETI0 KOHTPOJISA

Pasaea 1. PasBuTHe NOHATHSA 0 YHCJIC

TexcT 3amanusa

BapuanTt 1
1. BLIIOTHUTE AEUCTBUS: r7 519 —6125 + 6\1 :0,8+1,2,

\ )

2. Jlanbl yncna:
1 3
0,212112111...; -6,7; -0,(23); O; _E; 1;; J5-6; 10; 0,25: 136: .

BrinucaTh T€ U3 HUX, KOTOPBIE SBISIOTCS : HATYPAIbHBIMU; 1IEIBIMHU;
paloHaJIbHBIMU;, HPPAIIMOHAIBHBIMH.
3. 3amnucarh B BUAE KOHEYHOUN MJIKM O€CKOHEUHOM MEePUOIUICCKON TeCITUIHON

ou:
B g 2
a) : 6)1—; §)-2—.
25 7 9

Baﬁ)l/laHT 2
o . 7 _ 7. . .
1. BBIIOTHUTE OE€HCTBUA: r812 2%5} 2,714 % 10,65,

\

2. JlaHbl yncha:
1 1
n; —9,8; —+/130; O; _E; 238; 2\3+5; 11; 0,5; 152; 1,020220222....

Brinmucate T€ U3 HUX, KOTOPBIE SIBIISIFOTCA: HATYPAJIbHBIMU; LIEJIBIMU;
palMOHAIbHBIMU; UPPALTMOHATIBHBIMH.
3. 3amurcarh B BUE KOHSYHOH MIIH 0CCKOHESYHOM MEPHOINISCKON TSCITUIHON

[!}3061/12 . 3
a) 5 0) = g)1—.
16 6 11

Bapuanr -1
1. JlokaxuTe, 4TO CyMMa JIBYX YETHBIX YHCEJ €CTh YETHOE YUCIIO.
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2. HaiiTu Bce HaTypaibHbIE YUCHA X U Yy TaKue, 4to: a) 7x + 12y = 50; 0) 5x —y
= 17.

3. Haittu HOJl u HOK uucen: a) 255 u 510; 6) 154 u 210.

4. Boinucatp 10 pa3znuuHbIX yucen, pacooOKeHHbIX Mex 1y unciaamu: a) 0,123
u 0,456; 6) — 0,123 u — 0,132,

5. Pemutsh ypaBHeHue: a) [x + 4| = 5; 0) [x — 4| = |10 — x|.

6. [Toctpouts rpaduk pyHkHMH y = |x — 5.

Bapuant — 2

1. Jlokaxkute, 4TO CyMMa JIBYX HEUETHBIX YHCEI €CTh YETHOE YUCIIO.

2. HaiiTu Bce HaTypasibHbIEC YMCia X U Y Takue, yTo: a) Sx —y =17;0) 5x — 11y
= 137.

3. Haiitu HOJIl m HOK uucen: a)120 1 144; 6) 105 u 165.

4. Boinucatp 10 pa3znudHbIX yuCe, pacCoN0KEHHBIX MEX]y YUCTIaMU: a)
0,123 u 0,1244; 6) — 1,9999 u -2.

5. Pemuth ypaBHeHue: a) [x + 4| = -5; 0) [x — 4 = |5x|.

6. [Toctpouts rpaduk pyHkmu y = |x + 3.

Bapuanr -1

1. JIst komruiekcHbIX uncen Z1 = 3 — 2i u 22 = -1 + 41 HaliTH UX CyMMY H
IPOU3BEICHUE.

2. Beruncnuth: a) 12+1-2;6)1—-11+1.

3. Jlis KOMIUTEKCHOTO uncia Z = 3 — 71 HalTH CONMPsKEHHOE YUCIIO U
BBIUUCTUTH YacTHOE 7Z/ Z7.

4. OTMETUTH Ha KOOPJIMHATHOMN IIOCKOCTH TOYKH, COOTBETCTBYIOILIUE
KOMIUIEKCHBIM yuciiam z1 =1 + 2i, z2 = -2 +5i,z3 = 2 + 3i, z4 = -9 +i,
z5=-3-2i

5. 3anmcaTh KOMIUIEKCHOE YHCIIO B CTAaHAAPTHOM TeoMeTprIecKoit popme: a) 5;
0) -2 + 2i.

6. Beruuciute azl + bz2 ,ecomzl=1+1,z22=1-1,a=2,b=-1.

Bapmuanr - 2

1. JInst koMIuieKCHBIX uncen Z1= 4+2i u z2 =-3 -51 HaliTh UX pa3HOCTH U
NPOU3BE/ICHNE.

2. Beraucute: a) i1 3 +1-3; 0) 1+i 1-1

3. JIis KOMIUIEKCHOTO Yncia Z = -5 +21 HalT! CONPsKEHHOE U BBIYNCITHTD
yacTtHoe z/z?.
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4. OTMETHTh Ha KOOPJAMHATHOM IJIOCKOCTH TOYKH, COOTBETCTBYIOIIUEC
KOMIUIEKCHBIM yuciiaM z1 = -5 — 4§, z2 =1+8i,z23=-2 - 41,24 =8+1,z5=-1 -
8.

5. 3anucaTh KOMIICKCHOE YUCIIO B CTAHIaPTHOU TPUTOHOMETPUIECKOM opme:
a)-8;0)4 + 41.

6. Beruuciuts azl + bz2 ,ecom z1 =-1+21,z22=-1+2i,a=-4,b=-b5.

Pa3nen 2. KopHHu, cTeneHu 1 JJorapupMbl

TexcT 3amanusa

BapuanT 1

Peunre ypaBHeHHUS:

a) VX+4=50) V3x-2=4-X B) ¥4Xx+3=+x>+x-1 1) ¥2x+3=-3

BapuanT 2

Peunre ypaBHEHHUS:

a) Vx+1=56) +/3x—1 =1-3x B) V3x-1=Vx2+x—4 1) 3x-1=-5

Bapuanr -1
Brrunciaurh:

a) V20-/5;
6) 34/100*6+/6400;
B) 2v/x + 51/25x — 31/36x — 44/9x;

Viz,

r) 4V16+ 81-~;
n) 3T +22+ 37— V22.

Bapuanrt — 2
Brrunciaute:

a) v250V16;
6) 44/500 * 4/64

B) V16x + 3v/8x — 2327x;
r) 3\.@'_2—“%'

6v/192’

n).3v12 + 19+ 3412 —+/10.
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Bapuant -1

BerancinTs:

a) (4a-2/3)3/2;

0)(xy2/3)-2(x2yl3)2;

B) (4a -2/5) 5/4 /(2a) -1/2 ;

r) 0,027 -1/3 -(1/6) -2+ 256 0-3-1+5,50;
1) 3V7+V22 - 3722

Bapuant — 2

Berunciauts:

a)(V2a4/3)6a6;
6)2x2y-3¢x-1y4/2\y332;

B) (a4/3/2a5/3)-3;

r) €(3/4y-0,5—7,5-4 -6/4 — (-2) -4 + 81 0,25 ;
0 3 V12 V19 - 312 -V19.

BAPUAHT 1.

1. Berunciurs:

a) log »1/8;

6) log 12\2/4;

B) log 0,0001;

r) log 4 32;

n) Ine-3.

2. YIIPOCTUTH BBIPAKECHHE:

a) log 218 + log 2 3 - log 2 27;
6) log 3 6 + log 3 16 + log 38;
B) logs 14 +l0g 6 3 - l0g 67;

F) |Og 1/48 - |Og 14 3 + |Og 1424
n) log 316 - log 348 + log 5 27.
3. CpaBHHTH BBIPAKEHUS

a) log 17 9 u log 1,7 10;

0) log 513 u log 5 15;

B) log s 11 u log 5 10;

r)lg\7 ulg3,5;

m)lg0,9wulg (0,9) 2

BAPUAHT 2.
1. Beruucnurs:



a)log 3 36/1log 3 6;

0) log 2 l0g 2216;

B) 2 log 2 6 - log 29;

r) log 110 3 V3/3;

n) log 45+ log 4 0,008 + log 4 25.

2. YIIpPOCTUTH BBIPAKECHHE:
a)51logs3-log,8;

0) 6 log 50,2 + log 615;

B) 0,510g9 6 36 + 109 o5 3;

r) 3 log 36 - log »16;

1) log 2(2/3) + log 4(4/9).

3. CpaBHUTDH BBIPAKEHUSA:
a)lg48—-1g9wmulg 21 —1Ig4;

6)log 0,94 +10og 0,917 u 3log 0,9 4,
B) log 411 + log 49 m log 4 (11 + 9);
r)logos7 +10go039ulogos (7 +9);
m) 1g 1,08 u Ig (1,08) -1.

Pasznea 3. [IpsiMble ¥ ILIOCKOCTH B IPOCTPAHCTBE.

TekcT 3a1aHUA

Bapuanr 1

1. ITnockocTth o nepecekaeT ctopoHbl AB u BC tpeyronbanka ABC B Toukax
D u E cootBeTcTBeHHO, npuueM AC || o. Haiiqure AC, eciiu BD: AD = 3:4
u DE =10 cm.

2. Otpesok AB nepecekaet mockocTh o, Touka C — cepenuna AB. Yepes
touku A, B u C mpoBeieHbI napajuieNibHbIe MPSMbIE, IEPECEKarOIIHe
IUTIOCKOCTE o B Toukax A1, B1 u Ci1. Haitnure CCy, ecitt AA1=4 nm u BB =
6 1M

Bapuant 2

1. TInockocTts B mepecekaeT ctoponsl KM u MP tpeyronbanka KMP B Toukax
A u B cootBercTBeHHO, pruuem KP || B. Haiimute KP, eciu MA: AK = 2:7
nuAB=12 cm.

2. Otpesok AC mepecekaet MmiIocKocTh o, Touka B — cepenuna AC. Yepes
Touku A, B u C npoBeieHbI napajuieNbHbIE MPsMbIE, IEPECEKAOIINE
IUIOCKOCTE o B Toukax A1, B: 1 C1. Haiimure BB1, ecoimt AA1= 14 nm u CC,
=16 oM

Bapuanr -1

1. CKOJIBKO MIIOCKOCTEN B IPOCTPAHCTBE MOXKHO MTPOBECTH:
- 4yepes TOUKYy;
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- 4yepe3 TPU Pas3IMYHbIE TOUKH;

- 4yepe3 OHY MPSMYIO;

- 4yepes ABE NepeceKaronmecs npsmsie?

2. lan xy0 ABCDA1B1C1D1. Haiitu yron mexnay npsmeivu: AD u BB1; AC u
B1D1.

3. JIokaxure, 4TO €Ciy IBE NPSAMBIC IEPIEHIMKYIISIPHBI OJJTHOU INIOCKOCTH, TO 3TU
MIPSIMBIE MTapaJUICIIbHBI.

4. B retpasape MABC npoBenute ceduenus uepes3 cepeauny pedpa AB
napasienbHo péopam AC u AM.

Bapuanr - 2

1. CKOJIbKO MJIOCKOCTEH B MPOCTPAHCTBE MOXKHO MTPOBECTH:
- yepes JIBe pa3InyHble TOUKH;

- Yyepe3 UeThIpe TOUKH;

- yepe3 NpsIMYI0 U TOUKY;

yepe3 JIBE MepeceKarouecs npsMbie 1 TOUKY?
2 Han xyo ABCDA1B1C1D1. Haittu yron mexay npsmeimu: AD u A1D1; AC u
AlD1.
3. JlokaxkuTe, 4TO €CJIM JIBE MIIOCKOCTH MEPHEHANKYISIPHBI OJJHOM MPSMOH, TO 3TH
TUIOCKOCTH TapaJijiesIbHBbI.
4. B tetpasape MABC npoBenuTte cedueHus uepes3 cepeauny pedpa AB
napauiensHo péopam BC u CM.

Bapuanr -1

1. Otpe3ok mmHOM 1M He mepecekaeT MI0CKOCTh, KOHIIbI €T0 YJaJeHbI OT
mockoctd Ha 0,5 u 0,3m. Haiinure niuHy npoeKIuy oTpe3ka Ha MIIOCKOCTh.

2. BepxHue KOHIIBI IBYX BEPTUKAIBHO CTOSIIMX CTOJIIOOB, YAAIEHHBIX HA
paccrosinue 3,4M, COeTMHEHBI MepeKiIaanHoi. BricoTa ogHOro cTonba 5,8Mm, a
npyroro 3,9M. Halinure niiMHy nepekiaanHbl.

3. U3 TOYKH K MIOCKOCTH MPOBEACHBI JBE HAKJIOHHBIE, paBHbIE 10cM 1 17cM.
Pa3HOCTh MPOEKIIUM ATUX HAKIOHHBIX paBHa 9cMm. HaiinnTe HakJIOHHBIE.

4. HeneprieHaUKYIsIpHBIE TUIOCKOCTH O U 3 mepecekaroTcs mo npsimoit MN. B
TUTOCKOCTH 3 U3 Touku A mipoBenéH nepneHaukynsap AB k npsmoiit MN u u3 toit
xe Touku A npoBeAcH nepneHAuKyIsip AC K IIOCKOCTH d. JJokaxkuTte, 4To yro
ABC — nunelinbiii yron asyrpansoro yria AMNC.

Bapuant — 2

1. TenedonHas nmpoBosIOKa JIMHOK 15M IPOTAHYTa OT TeIePOHHOTO CTON0A, T
OHa MPUKPEIJIEHA HAa BBICOTE 8M OT MOBEPXHOCTH 3EMJIU, K JOMY, I'1I€ €€
npukpenuin Ha Beicote 20M. HaliguTe pacctositHue Mex1y CTOJIOOM U JJOMOM,
MpEIoaras, 4ro MpoBOJOKa HE MMPOBUCAET.
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4.

. I3 Touek A u B onymieHsl nepneHanuKyIsapbl Ha IUIOCKOCTh 0. Halinure

paccTosiHAE MEXAY TOUKaMH A U B, eciiu nepneHauKyspbl paBHbI 3M U 2M,
PacCTOSIHHE MEXY UX OCHOBaHUSIMM paBHO 2,4M, a oTpe30k AB He nepecekaeT
IUIOCKOCTB.

. I3 TOUKM K JIOCKOCTH IMPOBCACHBI IBC HAKJIOHHBIC, OAHA U3 KOTOPLIX Ha 26cMm

6osbie apyroit. [Ipoekiuu HaKIOHHBIX paBHbI 12¢M u 40cM, HaiauTe
HAKJIOHHBIE.

B rerpasnpe DABC Bce pébpa paBHbl, Touka M — cepenuna pedpa AC.
Hoxkaxwure, yto yron DMB — nuneitnsiii yron nsyrpansoro yria BACD.

Pasznea 4. KomOMHATOpHUKA

TexceT 3a1aHusa

Bapmuanr 1

1.

Onpenenute Bua KoMOWHATOpHOTO coenuHenus: B kimacce 30 ywamuxcs.
CKOJIBKUMH CTOcO0aMM MOXXHO Ha3HauyaTh JBYX JICKYPHBIX (pa3MelieHue,
NepecTaHOBKa, COYETAHUE)?

2. Jlns ocBemieHHs COOBITHH B OJHOM M3 CTpaH OJIMIKHETO 3apyOekbsl pelieHo
OTIIPAaBUTh TPEeX KOPPECIOHJAEHTOB Ta3eThl. CKOJIBKUMHU CIOCOO0aMu 3TO
MOYHO CJIeJIaTh, €CJIU B ITaTe 32 COTpyAHUKA?

3. B xmacce 30 yyammxca. CKOJIbKUMHU crioco0aMy MO>KHO BBIOpaTh U3 Kilacca
KOMaHy U3 4 yyaniuxcs JUisl y9acTHsl B OJTMMIIHAJIE IO UICTOPUH, JIUTEPATypeE,
PYCCKOMY M aHTJITMICKOMY SI3bIKaM?

4. CKOJIBKUMH CIOCOOAMU MOTYT JIEBSITh YEJIOBEK CECTh Ha JIEBSITh CTYJIBEB,
CTOSIIUX B psi?

5. B rpymnme necsth npeIMeTOB U MATh YPOKOB B JIeHb. CKOJBKHUMH CIIOCOOaMHU
MOKHO COCTaBUTh PACIMCAHUE HA OJUH JCHb?

Bapuanr 2

1. BeiGepute BuA KOMOMHATOpHOTO coeawHeHus: B kmacce 30 ywammxcs.
CkonpKkUMH croco0aMu MOXKHO BBIOpaTh 28 4YeloBeK I OCEHHETO Kpocca
(pa3menieHue, nepecTaHoBKa, coueTaHue)?

2. Jlns BBITIONIHEHHUS OOEBOTO 3aJ]aHUSl PEIICHO OTIPABUTH TPEX Pa3BEIUHKOB.
CkonbKUMHM croco0aMu 3TO MOMKHO CJIeNlaTh, €CIM BbI3BAJUCHh HMATH Ha
3aganue 27 deoBek?

3. B xmacce 25 ydyenukoB. CKOTBKHMH CIIOCOOAMH W3 HHUX MOXHO COCTaBUTH
KOMaHJly U3 YEThIPEX YEJIOBEK JJISl y4acTUsi B KOHKYpPCE APYJIUTOB, KOHKYpCE
YTEIOB, B TAHIIEBAIbHOM KOHKYypce U B MaPa3nentuueckoM KoHKypce?

4. CKOJBKMMHU CIIOCOOAMU MOTYT CEMb YEJIOBEK CECTh HA CEMb CTYJIbEB, CTOSIIUX
B psia?

5. CKonpKuUMU crioco0aMu MOKHO BbIOpaTh 4 jenerara Ha KOH()EPEHIINIO, €ClIU B

rpynne 20 4yenoBek?
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Bapuanr 1

1. Yuenuk noMHHT, 4TO B (hOpMYyJi€ a30THOM KUCHOTHI moApsia uayt 0yksel H, N,
O 1 4TO eCcTh OJINH HWKHHUI UHJIEKC — TO JIU JIBOWKA, TO JIU TPOMKA.

a) Hapucyiite nepeBo BO3MOKHBIX BAPUAHTOB, U3 KOTOPBIX YUEHUKY MPUAETCS
BbIOMpATH OTBET.

0) CKOJIBKO Cpeal HUX Te€X, B KOTOPBIX MHJEKC CTOMT HE HAa BTOPOM MecTe?

B) Kak u3mMeHuTcs 1epeBo BapuaHTOB, €CJIM YUEHHUK IIOMHUT, YTO HA IEPBOM MECTE
TOYHO cToUT H, a mopsI0K ocTalbHBIX OYKB 3a0b117?

r) Kak uamMmenurcs nepeBo BapuaHTOB, €Clid OYKBbI MOT'YT UATH B JIFOOOM Hopsiake?

2. Boruncnute: a) 6! + 71 41+ 516) 16-6! + 71 71 + 8!
3. BeTpeTunuchk HECKOIBKO YENOBEK U CTaJIM 3J0POBATHCS JPYT C IPYTOM.

Pykomnoxkaruit 661510 0T 60 10 70. CKOJIBKO Y€JIOBEK BCTPETUIIOCH, €CIIH
U3BECTHO, UTO: a) KaXKIbIN 3J0pOBAJICS C KAXAbIM; 0) TOJIBKO OJIMH YEJIOBEK HE
3I0POBAJICSl HU C KEM; B) TOJIBKO JIBOE HE MO3/I0POBATHCH MEXKy COOOM; T)
YETBEPO MO30POBAIMCH TOJIBKO MEXIY COOOM M OCTANIbHBIE TTO3/I0POBATUCH
TOJIBKO MEXTy COOOM.

4, Berunciute: a) C2 17;6) C227-C 2 26
5. Pemmuts ypaBaenue: C 4 x = A 3 x

Bapuanr 2

1. 3 natu onHoknaccHun A, b, B, I', Tonbko B u | npyxat co Bcemu, b apyxur,
kpome B u JI, Toneko ¢ I', octaneHbIe HE Apy)aT Mexy coboi. s
IIPOBEJICHUS COPEBHOBAHUS HA/I0 U3 ATUX OJHOKIIACCHUII BHIOPATH KalMTaHa v
€r0o 3aMECTHUTEIS, KOTOPBIE IPYKaT MEXIY COOOM.

a) Hapucyiite nepeBo BO3MOXKHBIX BApHaHTOB BHIOOPA.

0) B ckonpkux BapraHTax KanmuTaHoM Oynet A?

B) B cronbkux BapuanTax BeiOOpa OyaeT npucyTcTBoBaTh B?

r) B ckonbkux Bapuanrtax Beibopa I' Oyner 3amecturenem?

2. Beraucnute: a) 11+ 10 4! 51 6) (5!) 2 -(6!) 2 4!-5!1-6!

3. Kaxxnyto u3 n Touek, SBISIONINXCA BEPIUIMHAMU BBITTYKJIOTO N — YTOJIbHUKA,
COEIMHUIIM OTPE3KaMHU C KaxKJ0il Apyroil BepmnHoi. a) CKOJIbKO MPOBETU
otpe3koB? 0) Ckoybko npoBesn auaroHaneii? B) CKOJIBKO €CTh JBY3BEHHBIX
JIOMaHbIX, COEUHAIONIUX BepInHy A ¢ BepinHoi B? r) Ckonbko ecTh
TPEX3BEHHBIX JIOMAHBIX, COSIUHAIONIUX BEPIIUHY A ¢ BepiinHoil B?

4. Beruucuth: 2) C48;6)C511+C511

5. Pemuts ypaBuenne: C 3x = A 2 x

Pasznea 5. KoopanHaThbl M BEKTOPbI
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3AJAHUE
IIpakTHyeckas padora
«YMHOKeHHE BEKTOPA HA YHUCJI0»

TexcT 3amanusa

BapuanT 1
1. Tausl Bextopsl 2 {7; -1; 2} u b {4; 3; 1}. Haiinute BexTopsI a) -23; 6) 4b; B) ¢ =
3a -2b; r) 2¢.
2. Haiinure xoopauHaTsl BekTopa 2a + 3b, ecim a {2;0; —3}, b {5; —1;2}

BapuanT 2
1. Haiinure koopauHATHI BekTopa 23 + b, ecrm a {—4; 1; 53}, b {3; —5; -1}
2. Jlansl BexTopsl 4 (7; -1; 2) n b(4; 3; 1). Haiiaute Bextops! a) 33; 6) -2b; B) ¢ = -
2a +3b; 1) 2¢.

Bapuant - 1

1. Bekropsr &, b u ¢ 3amansr ux aekaproBeiMu koopauHatamu: a (1; 1; -1), b (3; 0;
2), ¢ (-2; -1; 5). Haitnure KOOpAUHATHI CIIEIYIOIIMX BEKTOPOB:

a)a+b+c;

0)(@ b)c+(b-0)a;

B) 2a—b —1/2c;

r) (b-c)-(a-b).

2. U3BectHo, uto a‘b = 1/2, b-c = -1/2, c-a =1/3, 1al=Ibi=Ic1=|. Beruucaure: a)
(a+2b)-(2a-b); 6) (a-b) 2 -(a + b)-(a - b)

3. Jan yernipéxyronpuuk ABCD. a) [lokaxure, uro Touku A (2; 4; -4), B (1; 1; -
3), C (-2; 0; 5) u D (-1; 3; 4) saBAsAIOTCSA BEpIIMHAMHU Mapaijieiiorpamma. 0)
BbraucnnTe KOCHMHYC OCTPOTO yria MEXAy IUaroHAISIMH TapajuieJiorpaMMa
ABCD. B) Beiuucnure cymMMy KBaJIpaToOB JuaroHajiei mapauieiorpaMmma.

4. lan ky0 ABCDAIBI1CI1DI. Touka K — nentp rpanu AAIBBI1; Touka L —
cepenuna pebpa B1C1. Beruuciaute yribl, KOTOPhIE 00pa3yroT ¢ TpaHIMHU KybOa
cnenytomue npsmeie: a) DC1, 6) DL.

Bapuanr - 2

1. Bektopsl &, b u € 3agans! ux nekaproBeiMu koopauHaTamu: a (-1; 1; 1), b (3; 2;
0), ¢ (-2; 1; -2). Haiinure KOOpAMHATHI CIICIYIONIMX BEKTOPOB:

a)a+b-c;

6) (@ b)c-(b-c)(-a);

B) a—2b + 1/3¢c;

r) (b+c)-(a - b).

2. N3BectHO, yTo a-b = 1/2, b-c =-1/2, c-a =1/3, |1al=Ibi=Ic1=|. Beruucmure: a)
(2atb)-(a-2b); 6) (a-b)-(a+b)2-(a+Db)
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3. lan yetbipéxyroapauk ABCD. a) lokaxure, uro Touku A(1; 3; 2), B(0; 2; 4),

C(1; 1; 4) u D(2; 2; 2) siBnstoTCcs BepIIMHAMU Tapauienorpamma. 0) Berauciure
KOCHHYC OCTPOI0 yrjla MeKIy quaroHasiMu mapaiiesnorpamma ABCD. B)
Beruuciaure cymMmy KBaJpaToB JUaroHajieil mapauieaorpaMma.

4. lan ky0 ABCDAIBICIDI. Touka K — uentp rpanu AAIBBI1; Touka L —

cepenuna pedopa B1C1. Beruucnute yribl, KOTOpble 00pa3yroT ¢ TpaHIMH Ky0Oa
cnenyromue npsimeie: a) DB1, 6) KL.

BapuanT 1

1.

B nmpoctpanctBe 3amanbl Touku A (1; 0; -2), B(0; 3; 2), C(-2; -3; 0). Hanumure
BeKTOpHbIE ypaBHeHMs npsaMbix AB, BC n AC.

2. 3anuiuTe BEKTOPHOE M KOOPJUHATHOE YpPaBHEHUS IJIOCKOCTH, MPOXOASIICH
yepe3 Touky A (5; -1; 3) u nepneHauKyIspHOM NpsIMOM, MPOXOAsIIe yepes
touku B 90; 2; -2), C (1; -1; 3).

3. Jlau tetpasap ¢ sepmunamu P(3; 3; 5), A(1; 1; 0), B (4; 2; 4), C(0; 5; 3).
3anuiuTe ypaBHeHHE cepbl, OMMCAHHONW OKOJIO TETPadIpa.

Bapuanr 2

1. Yepes touky D (1; 1; 1) npoBenena npsmas |, mapannenbuas npsmoii AB,
koopauHatel ToukH A (1; 0; -2), Touku B (0; 3; 2). Hanumute BekTOpHOE
ypaBHEHHE MpsMOH L.

2. 3anumure BEKTOPHOE U KOOPJUHATHOE YPaBHEHUS TUIOCKOCTH, TIPOXOISIIEH
gyepe3 TOUKy A (2; -4; 1) u mapayieapHOM IocKkocTd X — 2y +z—1=0.

3. Jlau tetpasap c¢ Bepmunamu S(-3; -3; -5), A(0; 0; 1), B (2; 4; 2), C(3; -5; 0).

3anuiure ypaBHeHHE cepbl, OMMCAHHONW OKOJIO TETPadIpa.

Pasznesa 6. OCHOBBI TPUTOHOMETPHH

TekcT 3amaHusA

Bapuanr 1

1.

3aMeHuTe TpUroHOMETpHIecKor (DyHKIMEH yria o: a) sin(n/2—a); 6) cos(2n—a);

B) ctg(m+a).

. U3BecTHO, uTO /2 < 00 < . Haiimure sina, tgo u ctga, ecnu cosa = -0,6.

. 3Has, uro sina = 0,8, cosp = 0,6, a u B — yrusl | yeTBepTH, HAWUTE 3HAYCHUS
BbIpaxkeHUH: a) sin(o+fP); 0) cos(a-B); B) sina.

. Haiinnre 3nauenne BeipaxeHus: C0S68 0 - cos22 0 sin68 0 -sin22 0

. YpocTuTe BhIpaKeHHE: Sin2a, Sina.
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Bapuanr 2

1. 3ameHute TpuroHoMmeTpudeckoi ¢yHkiuein yria o: a) cos(3n/2+a); 6)

sin(2nt+a); B) tg(n/2—a).

2. 3BecTHO, uTo 7/2 < a0 < 7. Haitnure cosa, tga u ctga, ecau sino = 1/3.

3. 3Has, uto sina = 8/17, cosP = 4/5, a u p — yrusl | yeTBepTH, HAIUTE 3HAYCHHUS

BhIpakeHUH: a) sin(a - B); 0) cos(o+f); B) cos2a.
4. Haiinute 3Hadyenue Boipakerus: Sin130 0 +sin110 0 cos130 0 + cos110 0

5.¥YupocTtute BelpaxkeHue: sin20 2cosa

BapuanT 1

Pemuts ypaBHeHue:
3sinx/3=0

4 cos 3x+4=0
3tg(x+2) =0

sin(w/6 + x/2) +1=0

V2 cos(2x — 1/5) -1 =0
43 sin(3x — 31/8) —6 =0
V3/ cos(3x — m/3) =2

No ok wbhE

Bapuanr 2

Pemuts ypaBHeHue:
0,5c0s2x=0

5sin 5x -5 =0
ctg(x—3)=0

cos(n/4 +x/3) -1 =0

V2 — 2 sin(5x — w/3) =0
63 cos(2x + 3m/4) + 9 =0
1/sin(4x + w/6) =2

No ok~ wbhE

Pasznen 7. Dyukuuu v rpadhukn

TekcT 3amaHusa

HccnenoBath hyHKIHIO ¥ TOCTPOUTH €€ TpaduK.

Bapuanr 1 f(x) = x* —2x+8.
Bapuanr 2 f(X)=-x?+5x+4..
Bapuanr 3 f(x)=-x* +3x-2.
Bapuanr 4 f(x)=x*-2x* -3
Bapuanr5 f(x)=3x?-x3.
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Bapuanr 6 f(X) =x*+3x+2.

Bapuant 1

1. Jlana 3aBUCHUMOCTH MEXTy MIEPEMEHHBIME X U y. B Tex ciydasx, korja oHa
ompeneNsieT y Kak GyHKIIHIO OT X, BRIPa3uTe SIBHO ATy GyHKIHIO. Bo Bcex
ClIy4asix moCTpouTe rpaduk 3aBUCUMOCTH: a) 5Xx + 2y =1;0)x 2 +y 2 =1; B)
x/y =y/X.

2. Haiitu 061acTs onpenenenus gpyrakmun: a) f (X) = x/X 2 +4; 6) f (x) = Vx/x2.

3. lana ¢pynkius f (X) = Vx 2 +9. BelurcauTe €é 3HAYCHNUS npu x =1; -3; t/2; t+1;
Vt; -4; 11t

4. JTana ¢pynkuus f(x) = 2x - 3 ¢ obnacteio onpeaenenus: D: R. 3anumure
o0paTHyto K Helt QyHKIMIO B BUuze y = g(X), ykazaB e€ 00JacTh ONpeIeIeHusI.
[TocTpoiiTe Ha oHOM uepTexe rpaduku QyHkui f(x) u g(x).

BapuanT 2

1. JlaHa 3aBHCHMOCTh MEXIy IIEpEMEHHBIMU X M y. B Tex ciyuasx, korja oHa
ornpeaenseT y Kak (QyHKIHIO OT X, BbIpa3uTe IBHO 3Ty PyHKIHI0. Bo Bcex
cily4asix moctpoirte rpaduk 3aBucuMmoctu: a) 5x + 0y = 3; 6) x 2 +x =y +1; B)
x/y =3/x -1.

2. Haiiti o6macts onpenenenns dyukmmn: a) f (X) = x/x 2 -4; 6) f(x) =2 - x.

3. lana ¢pynkmms T (X) = Vx+1/x. BeruucianTe eé 3Ha4eHus npu x =1; -3; t/2; t+1;
Vt; - 4511t

4. Jlana pynkums f(x) = 2x + 1 ¢ obnacteto onpeaenenus D: x >0. 3anummute
obpatHyIo K He#t PpyHkuuio B Buae y = g(X), ykazaB e€ 00J1acTh OIpPE/ICIICHHU.
[TocTpoiiTe Ha ofHOM uepTexe rpaduku GyHKIHHA f(X) 1 g(x).

Pa3znesa 8. MHOrOrpaHHUKH U KPVYIJbIe TeJIa

TekcT 3a1aHusA

Bapuanr 1

1. B npsimom napasuienenureie CTOpOHbl OCHOBAHUS PaBHBI 6M U 8M,
o6paszyronuii yron 30° , 6okoBoe pebpo SM. OnpeaenuTh HOTHYIO TOBEPXHOCTD
napajuienenunesa.

2. B HaKkIIOHHOW TPEyTrONBHON MTPU3ME PACCTOSTHUE MEXKIY OOKOBBIMU PEOpaMu
paBubl 10cM, 17¢cMm 1 21cM, a G0KOBasi TOBEPXHOCTh PABHOBEINKA
MEePIEHIUKYIIpHOMY ceueHuto. Onpeaenutb 00KoBoe pedpo.

Bapmuanr -2
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1. Onpenenuth OOKOBYIO MOBEPXHOCTH MPABUIIBHON YETHIPEXYTOIbHON
MIAPAaMHUJIBI, €CIIU €€ BBICOTA paBHA 4CM, a CTOPOHA OCHOBAHUA OCM.

2. B npsiMoii TpeyroapHO# npu3mMe cTopoHbl ocHOoBaHUs 18cM, 20cMm u 34cMm, a
OOKOBasi MOBEPXHOCTh PABHOBEIHNKA OCHOBaHUIO. ONpeIeuTh BHICOTY MPU3MBI.

BapuanTt 1

1. B mpaBuiibHOM TpeyroibHON MUpaMue CTOPOHA OCHOBAHUS paBHA a, BbICOTA
paBHa H. Haligute: a) 6okoBOE peOpo mupaMu/ibl; 0) yrosl MexXay OOKOBBIM
pedpOM U MIIOCKOCTHIO OCHOBAHUS MUPAMUJIBI; B) YTOJl MEXAY OOKOBOM I'paHbIO
Y OCHOBaHHEM MMUPaMUJIbL; T) IBYTPAHHBINA yroJI IpU OOKOBOM pedpe
UPAMHU/IBL.

2. OcunoBanueM nupamuasl DABC sBusiercs tpeyroasnuk ABC, y kotoporo AB =
AC =13 cm, BC = 10cMm; pebpo AD nepneHAUKYISIpHO K MIOCKOCTA OCHOBaHUS
¥ paBHO 9cm. Haitnure miomaas 60KOBOM MOBEPXHOCTH TUPAMUIBI.

3. OcHoBanueM HaksoHHOTO napasuienenunena ABCDA1IB1CI1DI sBasercst pom6.
Bokoroe pedbpo CC1 coctaBisieT paBHbIE YTkl cO cTOpoHaMu ocHoBaHust CD u
CB. Hokaxwute, yto BBID1D — npssmMoyroJyibHUK.

Bapuanr 2

1. B npaBuibHOM YeTHIPEXYTOIBHON MUPaMHIe CTOPOHA OCHOBAaHUS paBHA M, a
TUTOCKHM YToJl IpH BeplinHe paBeH o. Haiinure: a) BRICOTY mUpaMuibl; 0)
00KOBOE peOpO MUPAMUIBI; B) YTOI MEXAY OOKOBBIM peOPOM M TUIOCKOCTHIO
OCHOBaHHUS MUPAMU/IBI; T) YTOJI MEXKy OOKOBOM TPaHbIO 1 OCHOBAaHUEM
MUPAMUJIBL; 1) IBYTPAHHBIN yroil mpu O0KOBOM pedpe mupamuibl.

2. OcunoBanueM nupamuasl DABC sBnsiercst mpsimoyrombHblil TpeyronbHuk ABC,
y koToporo runoreny3a AB = 29cwm, a kateT AC = 21cm. bokoBoe pe6po DA
NEPICHIUKYISPHO K TNIOCKOCTH OCHOBaHMS U paBHO 20cM. HalinuTe muomanb
MOBEPXHOCTH MUPAMHU/IBI.

3. OcnoBanueMm HakioHHOTO mapasuienenunega ABCDAIB1CI1DI sBasercs pomo.
BbokoBoe pedbpo CC1 cocTaBisieT paBHbIE YTkl cO CTOpoHaMmu ocHoBaHus CD u
CB. Jloxkaxwute, uto AA1C1 1 BBIDI.

Bapuanr 1

1. IIpsAMOYTOJIBHUK, CTOPOHBI KOTOPOT'0 3CM U 5CM, BpallaeTcs BOKpYT OOJbIIei
cTtopoHbl. HalinuTe: a) 00bEM MOIY4YEHHOTO LIMJIUH]IPA;

0) momaas OOKOBOM MOBEPXHOCTH.

2. BokoBasi HOBEpXHOCTh KoHycal5m cm? |, a paauyc ocHoBanus 3cM. Haiiti 00béM
KOHYCA.
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3. B mape Ha pacctosiHuM 3¢M OT LIEHTpa IPOBEJIEHO CEYEHHE, IO b KOTOPOTO
16m cm? . Haiiure 00bEM miapa.

4. TloBepxHOCTH mapa 36w cm? . Halinure 00BEM 1mapa.

5. PaBHOCTOpPOHHHUIA TPEYTOJBHUK, CTOPOHA KOTOPOro 6CM, BpaIllaeTcs BOKPYT
cBoeil ctoponbl. Onpenenure 00bEM U TOBEPXHOCTh MOJTYYEHHOTO TEa

BapuanT 2

1. IIpsiIMOYTOJIbHBIN TPEYTOIBHUK, KATETHI KOTOPOTO 3¢M U 4cM, BpalllaeTcs
BOKpYT OoJbliero karera. Haiiaure: a) 00b€M noaydyeHHOro KoOHyca; 0)
IUIOIA/Ib €0 TIOJTHOM MOBEPXHOCTH.

2. BokoBast moBepxHOCTh muauHApa 301 cM? . Paguyc ero ocHoBaHus 3cM.
Haiinure 00bEM nunuHpa.

3.B mape Ha pacCTOSIHMM 8CM OT LIEHTpa MPOBEJEHO CEUYEHUE, JUIMHA OKPYKHOCTH
KoToporo paBHa 12n cm. HalinuTe moBepXHOCTH 11apa.

4. O6bEM mapa pased 36m cm®. Haliiute MoBEpXHOCTH 3TOTO MIApa.

5. PaBHOOEIpEHHBIN TPEYTOJIBbHUK, OOKOBBIE CTOPOHBI KOTOPOTO SCM, @ OCHOBaHHUE
6¢cM, BpaliaeTcsi BOKpyr ocHoBaHus. Onpenenute 00bEM U TOBEPXHOCTh
MOJIYYEHHOT'O TeJa.

Paszgea 9. Hayaja MaTeMaTH4eCKOro aHAJIN3A.

TekcT 3a1aHuA

Bapuanr 1
Hatitu npousBoansie pynkiuid. (A., B., C. — oTBeTHI)
Ne 3ananue OTBeThI
A B C
1 | y=(z+D" l2(x+1) 12(x+ O 12(x+1%
2 | y=4x-3’ 20(4x—3* S5@x—3* 20x(4x -3
3 | y=(x'-2-3° Sx -2 -3 | 5T -2 - (72 -5xYy | 5720 -5
4 | y=3cos(5x+6) — Zsin 5x + 6) — 15sit( 5% +6) 15sin( 5% + 6)
5 | y=dr2 1 o x
E'xm '\m «Jﬂ
BapuanT 2
Hatiti mpousBoansie pyHkimid. (A., B., C. — oTBETHI)
No 3anaHue OTtBeThI
A B C
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1 | y=(z+4° B x+4)’ 6(x+4) x+4

2 | y=03x-2) 3(3x - 2)* 3(3x - 2)° 9(3x —2)°
3 | y=(x+24+D°% | 6" +25+07 (52t 4327 | 6+ 4D | 52t 437
4 | y=2an3x—4) 2oos(3x—4) fros(dx—4) cos(3x —4)

5 <340 1 2x x

l}.?:
2% 48 Wfx? +8 WJx? 48

BapuanT 1
1. Halitu npou3BOJIHYIO QYHKIIAN » =3+ +easss,
3
2. HanucaTte ypaBHeHuE KacaTelbHOM K rpadux HKIIMK '~ B TOUKE C
yp |y y QyHKI
abcuuccoit * =!
3. Paccuuraiite CKOpOCTh U YCKOPEHUE TOUKH, ABUKYLIEHCS BIOJAL ocu OX 1o

3aKOHY B MOMEHT BpeMeHHU t = 3c.
4. Haiigure unterpansi: a) f+ "¢ ; 6) =

d. Haiigure momanb QUrypsl, OrpaHUYEHHOM JTUHUSMHU ¥ =+ - 3+4, v =d-x

BapuanT 2

1. Haiitu mpon3BOIHYIO PYHKITUY + =2+ - sinix

2. Hanucate ypaBHeHHe KacaTeIbHOU K rpaduKy PYHKIIUH fix1=2-+" B TOUKE C
a0cIuccon * =2

3. PaccuuTaiiTe CKOPOCTh M YCKOPEHUE TOUKHU, IBUXKYIIEHCS B0JIb ocu OX 10
3aKOHY B MOMEHT BpeMEHU t =5 ¢

4.  Haiigure unaTerpansl: a) -« §) ol

5 Haiinure miomans GUrypsl, OrpaHUYCHHOM JIMHUSAMU ¥ =3- %, v =x"- 5543

Pasznea 10. UuTerpas u ero npuMeHeHue

TekcT 3a1aHusA

Bapuanr 1

1. Beruucnure uHTETpa: >
dx

a) I(3x2+x—4)dx; 0) I <3
1 a1

2. Ins pynkmun f(X) = 3sin X HaiiguTe:
@) MHOYKECTBO BCEX IMEPBOOOPA3HBIX;

7T
0) nepBooOpa3Hyro, rpaduK KOTOPOH MPOXOAUT Yepe3 TOUKy M ( 2_ ;0)
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3. Bemumcnure, caenaB  OpeABAPUTEIBHO  PUCYHOK, IUIOMIAAbL  (UTYPHI,
OrpaHUYCHHOM JINHUSIMH

y=05x%y=0,x=2,x=0.

4. Jlokaxwute, yto QyHKus F sisercs nepBooOpasnoit mis Gyukiuu f(X) Ha
npoMexyTKe ( - 0o ; +00), eciu F(x) = x> — 4, f(x) = 3x2.

3
5. Berauciante UHTETpat I[xz +(x- 3)2] dx

6. Haiinure ruroma s GUrypbl, OrpaHMYeHHON JIMHUAMU Y = 6x — x? 1 y = 2x.

BapuanT 2

1. Beryuciaute uHTErpa:

+ dx

a) j(4x3 —x+5)dx; 6) f S
1 . } X

2. Inst pynkumu f(X) = 2C0S X HaiauTe:
a) MHOXECTBO BCEX MEPBOOOPA3HBIX;
7T
0) nepBooOpa3Hyo, rpaduK KOTOPOI MPOXOAUT Uepe3 TOUKy M ( 3 ;0)

3. Bpmuucaure, caenmaB  NpeABapUTEIbHO  PUCYHOK, IUIOHMAAb  (PUTYDHI,
orpaHmueHHoM muHuaMu: y =2 x% y=0,x=3,x=0.

4. Jlokaxwure, uto GyHKIUsa F sBasercss mepBoodOpasnoit it ¢pyakiuu f(X) Ha
npoMeskyTke ( - 0o ; +o0), ecnu F(x) = 2x — X2, f(X) = 2 - 2x.

3
5. BbIYHCINTE UHTETPAT j[xz +(1- x)z] dx

6. HaiiauTe ruiomaas GUrypsl, OrpaHUuEHHON TMHUAMM y = - 6x —Xx° ny = - 2x.

Pasznen 11. DjieMeHTHI TEOPHH BEPOSATHOCTEH M MATEMATHYCCKOU CTATUCTHKH

TekcT 3amanus

Bapuanr 1
1. JIns Ka)K10TO M3 ONMHUCAHHBIX COOBITHH ONPEASITUTE, KAKUM OHO SIBIISICTCS :
HEBO3MOXKHBIM, JTOCTOBEPHBIM HIIH CITYYalHBIM
1) 3aBTpa OyaeT Xopolias moroja;
2) B sITHBape B TOPOJIC MOMIET CHET;
3) B 12 yacoB B ropojie HIET A0XK b, a yepe3 24 yaca OyaeT CBETUTh
COJIHIIC;
4) Ha IeHb POXKJICHHUS BaM IOAAPST FOBOPSIIETO KPOKOIMIIA;
5) kpyrias OTJINYHHIIA TOJTYYHUT IBOMKY;
6) KaMeHb, OPOIICHHBII B BOIY YTOHET.
2. Onpenenure Moy, cpeaHee apudMEeTHIECKOE U pa3Max psaa: 5, 6, 11, 11, — 1.
3. KakoBa BeposSTHOCTH TOTO, YTO 3aAyMaHHOE ABY3HAYHOE YUCJIO JICITUTCS Ha 3
Wiy aenurtcs Ha 27 OnpeaenuTe BUA COOBITHS.
a) CIIOKEHUE COOBITHUIA; 0) mpou3BeieHUE COOBITUH.
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4. Beruucnure C* -C3 —C3.C2.
6 5 5 4

5. Ha cron OpocaroTr gBa UrpaibHbBIX TeTpasapa (cepblii M Oenblil), Ha TIpaHsIX
KOKJIOT0 M3 KOTOpPhIX TOYKaMH 00Oo3HaueHbl yuciaa or 1 no 4. Ckoabko
pPa3IUYHBIX Map YUCEI MOXKET MOSBUTHCS Ha TPaHAX 3TUX TETPa’apoB,
COINPUKACAIOMINXCSA C MOBEPXHOCTHIO CTONA?

6. U3 10 mnepBbIX HaATypaJdbHBIX YHCEN CIy4ailHO BBIOMpAIOTCS 2 YHCTA.
Boruncnure BEposSTHOCTH CIEAYIOMIMX COOBITHI:

a) OJTHO U3 BHIOpaHHBIX YKCEI — IBOMKA; 0) 00a yucia HEYETHHIE.

/. B Opurane 4 xeHmuHbl U 3 My)kuuHbl. Cpey 4jIeHOB OpUraabl pa3bIirphIBAIOTCS
4 dunera B Teatp. KakoBa BeposITHOCTb TOTO, YTO cpeau obJaaTeseid OUIeToB
OKa)KeTCs 2 MKEHIIUHBI U 2 MY>KYUHBI?

8. Ha xaxmoit kapTouke HanucaHa ofHa u3 OyKB K, JI, M, H, 0, 1. YeTbIpe KapTOUYKHu
HayraJ BBIKJIAIbIBAIOT OAHY 3a Apyrod B psa. KakoBa BeposSITHOCTH, 4TO MpHU
BBIKJIa/IbIBAHUH TTOTYUYUTCS CIIOBO «KJIOTD»?

9. HaiiguTte BEpOSATHOCTH TOTO, UTO CIy4ailHBIM 00pa3oM BhIOpaHHOE JIBY3HAUHOE
yucio npu aenenuu Ha 11 gaer B ocratke 10.

BapuanT 2
1. JIyis KaXkJI0TO U3 OTMMCAHHBIX COOBITHI ONPEICITUTE, KAKUM OHO SIBJISICTCS:
HEBO3MOXKHBIM, JTOCTOBEPHBIM HJIM CITYYalHBIM:
1) BBI BBIXOJIUTE HA YJIHUILY, & HABCTPEUY UET CJIOH;
2) Bac MpHUIIacsT JeTeTh Ha JIyHy;
3) uepenaxa HAyYMTCS TOBOPHUTH;
4) BBIMAJIET JKEITHII CHET;
5) BbI HE BBIMTPACTE, YUACTBYSI B OCCIPOMTPHIIITHOMN JIOTEpEE;
6) mocie yeTBepra OyaeT MATHUIA.
2. Onpenenute Moy, cpeaHee apudmeTnieckoe U pasmax psaga:15, 4, 12, — 3, 15.
3. KakoBa BeposSTHOCTb TOTO, YTO MEPBOC M3 3aTyMaHHBIX JIBY3HAYHBIX YHCEI
JEUTCS Ha 2, a BTOpoe — AenuTcs Ha 5?7 Onpeaenute BU COOBITHS.

a) CIIOKEHHE COOBITHIA, 0) mpou3BeIeHUE COOBITHIA.

4. Beruucnure 4% - 43.
6 5

5. 13 xopoOkw, coneprkaiieit § MEIKOB pa3TudHbIX 1[BETOB, ['eHa u TaHs 6epyT 1o
oHOMY MenKy. CKOJIBKO CYIIECTBYET pa3IMYHBIX BAPHAHTOB TAKOTO BHIOOpA
JIBYX MEJIKOB?

6. U3 10 mepBpIX HATypaJdbHBIX YHCEN CIy4ailHO BBIOMpAIOTCS 2 dYHCTA.
Boluncnure BEpOSATHOCTH CIAEAYIOMUX COOBITHIA:

a) OJHO W3 BHIOPAHHBIX YHCET — eUHUIA; 0) 00a Yrclia YeTHBIE.

7. B ypHe 6 Oenbix u 4 yepHbIX mapa. M3 3Toil ypHbI Hay1auy U3BIEKIH 5 MIapOB.
KakoBa BeposaTHOCTB TOT0, 94TO 2 M3 HUX Oeble, a 3 YepHbIC?

8. Ha xaxx7oi1 kapTouke HamucaHa ojHa u3 OyKB p, C, T, V, JI, X. UeTbIpe KapTOUKU
HayraJl BBIKJIQJIBIBAIOT OJHY 3a JIpyrou B psaa. KakoBa BEpOATHOCTb, UTO MpPHU
BBIKJIQ/IBIBAHUU TTOJTYUYHUTCS CIIOBO «CTYI»?

9. HaiimuTe BEpOSATHOCTH TOTO, UTO CIIy4ailHBIM 00pa3oM BRIOPAHHOE JIBY3HAUYHOE
YUCIIO IIpU AejeHnu Ha 13 naet B ocrarke 5.
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Pasnen 12. YpaBHeHUS U HEPABEHCTBA

TexcT 3amanusa

BapuanTt 1
7 11
0,725+ 0,6 +ZFO+ 20
1. Beruucnure: 1 3 -0,25.
0,128-6_—-0,0345:
4 25

2. Pemuth ypaBHEHUS:
1) 2x2 +5x-1=0; 2)3x2=x; 3) &X-1 3x+2 .

3. Pemuth HepaBeHCTRA: 2 )
1) 4-2x<1-(4x-1); 2) ZSX_XI >0.
4. PemnTh CHCTeMy ypaBHEHHI: |2X +5y =15
x—2y:3.

5. Pemute ypaBHeHwus:
1) 5. (x-1)> =3-4x+5x2; 2) Jx+2 =X.

Bapuanr 2 —
0425+09+ +

1
1. Beruucnure: 40 20 -~
3 2 7

05-1"-0,023:

5 25

2. Pemuth ypaBHEHUS:
1) 42 -5x-6=0; 2)-32=x; 3) &1 3x+2_,.
3 6

3. Pemmnth HEpaBeHCTRA:
2x+1

DN2(1-x)>5x-Bx+2); 2) . >0.
4. PemuTh cCUCTEMY YPABHEHUI: { X3y =15 :
3X—-2y=—-6

5. Pemnite ypaBHeHUS:
1) 5.-(x+2)? =3-4x+5x%;  2) Vx-11 =x.



INPAKTUYECKHUE PABOTbBI

IIpakTnyeckas padora

Tema: «Apupmerudeckue AeCTBUA HAJ YHCTAMI»

esab padoTbI:

1. ®opmupoBaTh yMEHUS U HABBIKH BBHIIOJIHEHUS IEUCTBUNA HAJ| YUCITAMU

2. @opMUpPOBaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPYy1a
3. [IpyBUBaTH YMEHUS U HABBIKK pa0OTHI CO CIIPABOYHBIM MaTEPHUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUN CTYIEHTOB IO JJAHHON TeMe

KpaTkue TeopeTudyeckne cBeleHUsI:
MHOXeCTBO BCEX YHCEJ, MPOTHUBOMOJOXKHBIX HATypaldbHbIM, Ha3bIBAETCS
MHOKECTBOM II€JIbIX OTPULATENBHBIX yucesd . CaMu HaTypajbHbIE YHCIIA MPU 3TOM

Ha3bIBAIOT nCJIbIMU ITOJIOKUTCIIBbHBIMH YucJiaMHu . MHO0eCcTBO OeJIbIX

OTPHULATCIIBHBIX YHCCJI, MHOKCCTBO HCJIbIX ITOJIOKUTCIIBHBIX YHUCCI U YUCJIO HYJIb

BMCCTC Ha3bIBAOTCA MHO>XCCTBOM O ECJIBbIX YHUCCJI . 9T0 MHOXCECTBO
i

ob0o3HauaeTcss CamMu HaTypalbHBIC YKCJIa WHOTJIA 3allMCHIBAIOT CO 3HAKOM ILTIOC
(+), a UM TPOTHBOIOJIOKHBIE BCET/Ia MUIIYT CO 3HAKOM MUHYC (—). 3HaAK MHHYC
Tiepe;] IeJIBIM OTPHIIATEIHHBIM YHCIIOM Ha3bIBAC€TCSl 3HAKOM KOJMYECTBA B OTIUYHE
OT 3HAKa BBIYUTAHMS, KOTOPBHIH HA3bIBACTCS 3HAKOM JIEHCTBUS. 3aJaHHOE
HampaBJICHHE  KOOPAMHATHOM  TPSIMOW  HA3bIBACTCA  TOJOKUTEIBHBIM
MPOTHBOIIOJIOKHOE HAIpaBJICHUE HA3bIBACTCS OTPHULIATEIBHBIM . MHOXKECTBO
HPPAUMOHAJBHBIX YHCEJI - OTO BCIIECTBEHHBICE 4YHCIA, KOTOpHIE HE
SIBIISIIOTCSL PAllMOHABHBIMH, TO €CTh HE SBIIIIOTCS HU IEIBIMU,A HE MOTYT OBIThH
HpeACTaBICHBl B BHIE ApoOM M/N , rae M — mejaoe Yucio, N — Meinoe YHCIo.
JIrobass Hemepuoandeckas APoOb SBISETCS HUPPAMOHAIBHBIM YHUCIOM, W Jt000e
UppaIoOHATBPHOE YUCIIO MOKHO 3aIKCcaTh B BHJIe OCCKOHEYHOH HEMEPHOINISCKON
poowu.

JIeHiCTBUTENIHPHOE YHCTIO- BEIIECTBEHHOE YHCIO, - TMOJOXKUTEIBHOE YHCIIO,
OTPUIATEIIHPHOE YUCIIO WU HYJIb.

IIpaBuiio ci10keHHs YUCe]T CTOTOUKOM:

7 Z 3 ) BRI A
) 12 A28
S g 3

YTOoOBI CTIOKUTH B YHCIIA, HYKHO:

1. 3anucats nBa uucina oAHO moA JApyrum. L{udpsl cOOTBETCTBYIOMIMX pa3psioB
JIOJKHBI HaXOJIUThCSI HA OJJHOM YpOBHE (€IUHHULBI - MOJ €AUHULIAMH, JIECATKU -
noA JecsaTkamMu W T.4.). [log HwkHUM uwucioM mpoBecTd uepty. OOpartute
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BHUMAHHE: €CJIM YHcia (WIA OJHO W3 HUX) CMELIAHHOE, T.€. UMEET NECATUYHYIO
IpOOHYIO YacTh, TO JECATUYHBIC 3aISThIE TAK )K€ OKA3bIBAIOTCS HA OJTHOM YPOBHE.
2. Cnoxuth nu@pel B KaXIOM pa3psijae, HauMHas C MIIQJUIEro paspsana (camoro
npaBoro). Pe3ynbraT 3amuchiBaeTCs MOJ TEM pa3psaoM, B KOTOPOM BBIIIOJIHEHO
cnoxenue. Ecau pe3yapTaT - ABy3HAUHBIM, HA MECTE OTBETa 3aMMCHIBAETCS YHCIIO
€AVHMI], a YUCIO JECATKOB MPHUOABISIETCS K €IUHUIAM COCEJHEro CTapUIEro
(HaxopsIIerocs ciesa OT JaHHOTO) pa3psa.

3. Eciin yncna (uam ogHO U3 HHMX) OBUIM CMEIIaHHBIC, TO JIECSITUYHAS 3ariarasi B
MOJIY4YEHHOM PE3YJIbTATE CTABUTCS TOYHO IOJ] 3aMATHIMU CJIaraeMbIX.

/7 of ) { / /] = )
) I Y 7) 7459

+ X 5 ’ + oz <

7S B

IIpaBu/10 BHIYMTAHUSA YHCEJ CTOJTOUKOM:

/

'7 = /6; E Z) = L 7-’
7 o g5
it
77 7

YToOBI BEIYECTH U3 OJJHOTO YHCIIA APYTOe, HY>KHO:

1. 3anucaTh 1Ba yMCia OJHO MO APYTUM. Y MEHbBIIIAEMOE JOJIKHO pacrlojararbCs
HaJ BbluuTaeMbIM. L{ludpsel cCOOTBETCTBYIOMMX Pa3psAA0B AOKHBI HAXOAUTHCS Ha
OJIHOM ypOBHE (€IMHMIIBI - TOJ €IWHULIAMHU, JNECATKHU - MO AECATKAMHU U T.I.).
[lon HMWXHUM yuCIOM MpoBecTH 4epTy. OOpartuTe BHMMaHHUE: €CiH uucia (Wid
OJIHO W3 HHUX) CMEIIAHHOE, T.€. HUMEET JCCATUYHYIO JApPOOHYI0 YacTh, TO
JIECSITUYHBIC 3aIsiThIe TaK JK€ OKa3bIBAIOTCS HA OJHOM YpoBHE. 2. B kaxmom
paspsiie BbIYECTh M3 IU(GPH YMEHBIIAEMOTO HU(PY BBHIYMTAEMOr0, HAUYWHAS C
MIIamero paspsiaa (camoro TmpaBoro). PesymbTaT 3amuchiBaeTcs TOA  TEM
pa3psiioM, B KOTOPOM BBITIOTHEHO BhluuTaHue. Eciiu B kakoM-nmbo paszpsiae mudpa
YMEHBIIIAEMOTO MEHbIIIE, 4YeM [H(pa BBUATAEMOTO, HYKHO 3aHATHh CIHHHILY
COCEIHEro crapuiero (pacroyioKEHHOIO JIEBEE TAHHOT0) pa3psiga, paBHYIO JECSATU
eauHuLaM JaHHoro paspsaa. [locie aToro B paspsne, OTKyAa 3aHUMalH, OCTAeTCs
Ha €IMHUIY MEHbIIIE, a B TEKYyIIEeM pa3psijie cTaHOBUTCS Ha 10 emuuuil Oonbiie,
YTO J1a€T BO3MOXHOCTh BBITIOJIHUTh BHIYUTAHHUE.

3. Ecnu yucna (uiv OHO M3 HUX) OBUIM CMEILAHHbIE, TO JAECATUYHASA 3amsTas B
MOJIYYEHHOM PE3YJIbTaTe CTABUTCA TOYHO MOJI 3aMSATHIMU CIIAraeMbiX.

)‘) e ) AT ‘9) _.;?7),5-'
;A ¥ I( '] 7 117

— —_—

VA 4 071 F

IIpaBmj10 yMHOKEHHS YHCeJ CTOJOUKOM:
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YT0oOBl yMHOXKHUTH JBA YHUCIIA, HYKHO:

1. 3anucathe nBa ymcia oAHO MO APYruM. L{udpsl COOTBETCTBYIOMIUX pa3psiOB
JOJIKHBI HAXOJUTHCS HAa OJHOM YPOBHE (€AMHMIIBI - MOJ| €IMHUIIAMH, JECATKU -
1oJ1 IeCATKaMH U T.1.). [loa HM>KHUM YUCIOM MPOBECTH YEPTY.

2. Mnaauryro (kpaifHioro crpasa) Hudpy HUKHETO YKCiIa YMHOXKUTh Ha MJIAJIIYIO
mupy BepxHero uucia. Ecnu pesynabTaT - ABY3HA4HbIM, Ha MECTE OTBETa
3aMMChIBACTCA YUCIIO €IUHUI, a YUCIIO JECATKOB MPHUOABISIETCS K CIEAYIOIIEMY
IPOU3BEICHUIO, MTOJIy4aeMOMY B 1iare 3.

3. Mnagmryto udpy HHXKHETO YHClIa YMHOXKUThH HA CIEAYIONIYIO IO CTAPIINHCTBY
(BTOpYytO cnpaBa) uudpy BepxHero uncia. K nmpousBeneHno npubaBiIsieTcss YUCIIo
JIECSATKOB TMPEABIAYIIEr0 MPOU3BENICHUs, €CId B Iare 2 pe3ylbTar Obll
nBy3HauHbI. Ecnu mocrie ciokeHusi pe3ysbTaT ABY3HAUYHBIM, MOCTYNMaeM C HUM
TakK e, Kak B 1mare 2.

4. AHaJOTMYHO YMHOXHTH OCTaBIIWECS HU(PHI BEPXHEro YHWCIa Ha MIAAINIYIO
mudpy HwkHero. Ecnu mudpa BepxHero uucia Obuta mocieaHed (camoil JieBoit),
NPOU3BEJCHUE  3alMChiBaeM MOJHOCThIO. [lomydeHo TmepBoe  YacTHUHOE
IPOU3BEICHUE.

5. AHaJOTUYHO YMHOXHUTH BCE HU(PBI BEPXHETO YMCIa, HAYMHAS C MJaJIeH, Ha
KXKIYI0 U3 OCTAaBIIUXCS UMp HUKHETO. YacTUYHBIC MTPOU3BECHUS 3aMUCHIBAIOT
TakK, YTO0BI Myiajmias mudpa 4aCTUIHOTO TTPOU3BEICHUS Oblla Ha OJTHOM YPOBHE C
COOTBETCTBYIOIICH UIHM(PPOA HIWKHETO 4YHCIa W Ha OJHY CTPOUYKY HUKE
IPEIbIAYIIET0 YaCTUYHOTO TPOU3BEICHUSI.

6. CHOXHUTHh TONy4YEHHbIE YacCTHYHblE Mpous3BeAeHHs. MX cymma sBiseTcs
KOHEYHBIM PE3YJIbTATOM YMHOKECHHS.

7. Ecnin oguH win o6a COMHOXUTENS UMENU JECATUYHYIO TPOOHYIO 4acTh, TO B
MIPOU3BEJICHUH CIIPaBa OTCUYUTHIBAECTCS CTOJBKO LU(P, CKOJIBKO CYMMapHO ObLIO B
APOOHBIX YACTAX 00OUX COMHOXKUTEJIEH U CTABUTCS JAECATUYHAS 3aIsTasl.
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IIpaBuJi0 ge1eHust YUCeJ CTOJIOMKOM:
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UToOkI pa3faenuTh OJTHO YUCIIO HA JPYroe, HY>KHO:

1. 3anucarh nenMMoe U JIENUTENb Ha OJTHOM CTpPOKE, MOCe 4Yero pasJeiuTh UX
BEPTUKAJIbHOM JIMHUEN BBICOTOM B JBE CTpoku. llom nemurenem mnpoBecTH
TOPU3OHTAIBHYIO JIMHHIO, TMEPHEHAUKYISIPHYIO BepTukaibHOW. [log Heit Oyner
3aMMcaHo 4acTHOe. BHUMaHUe: eciiu JACNUTENb MPE/ICTaBIseT COOOM AECATUUHYIO
IpoOb, TO 3amsiTas B JEIUMOM U JEIUTENe MEPEHOCUTCS Ha OJHO U TO JKE
KOJIMYECTBO Pa3psiI0B BIIPABO TAK, YTOOBI ACTUTENb CTAJT LIEJIBIM YUCIIOM.

2. Camymo sieByto nudpy IeIUMOro CpaBHUBAEM C AenuTeseM. Eciin oHa MEHbIIIe
JEIUTENs, TO paccMaTpUBaEéM YHCJIO, COCTABJICHHOE W3 [BYX JIEBBIX MU
nenuMoro. Eciu  3TO  4MCIO MEHbIIEe JEIUTEeNs, pacCMaTpUBAEM YHUCIIO,
COCTaBJICHHOE W3 TPeX JIEBBIX IU(Dp IeTUMOro, ¥ TaKUM OOpa3oM J00aBIsEM K
paccMaTpuBaeMOMY YUCITY HUGPHI ISIUMOT0 JI0 TeX MOp, MOKa paccMaTprUBaeMoOe
4KCIIO He OyAeT OoJbllie WU PaBHO JEIHUTEIIO.

3. IloacunThiBaeM, Kakoe MaKCHMalbHOE KOJUYECTBO pa3 MOXKHO OTHATH OT
paccMaTpUBaeMOr0 4Yuciaa JAEIUTENb. JDTO KOJIMYECTBO pa3 HYKHO 3alucaTh Kak
mupy dYacTHoro (mocnenyromue UUdpbl yacTHOro OyayT H00aBIsATBCS K
YaCTHOMY CIIPaBa).

4. VYMHOXaeM JenuTelb Ha TMOCJIEIHIO 3allMCaHHyl0 1Py YaCTHOTO.
[Ipou3BeaeHne NUIIEM MOl PACCMATPUBAEMBIM YHCIIOM, KaK Il BBIUMTAHUS ABYX
gucen crondukoM. CreBa nuieM 3Hak «MuHyc». [loa mpousBeneHrneM MpoBOIUM
TOPU3OHTAIBHYIO JIMHUIO, IOCIE YEro BBHIIIOJHSAEM BbIYMTAHUE JBYX YHCEIL.
Pa3zHocTh 3anuchiBaeM 101 TOPU30OHTAIBHOM JIMHUCH.

5. Ecniu Bce nudpbl 1eIMMOTO YKE pacCMOTPEHbI, mepexoauM k mary 7. Ecim xe
HET, JIONMKCHIBAEM K PA3HOCTU CIIpaBa CIEAYIOUIYIO (€llle HE PacCMOTPEHHYIO)
mudpy aenumoro («CHOCUM BHU3» 3Ty mudpy). Eciaun momyuusiieecss u3 pasHOCTH
Y 9TOU MU(PHI HOBOE paCCMAaTPUBAEMOE YUCJIO MEHBIIE ICTUTEINS, TO JOTHCHIBAEM
K 4YaCTHOMY CIIpaBa HOJIb 1 CHOCHM BHH3 CJICAYIONIYIO (€Ill€ HE PacCMOTPEHHYIO)
mudpy nenumoro. Tak MeHCTByeM 70 TeX TMOp, MOKa pacCMaTPUBAEMOE YHCIIO HE
cTaHeT Oosblie uiau paBHo Aenurento. [Tocne atoro Bo3Bpaiaemcs k mary 3. [Ipu
ATOM, €CJIH B JICIMMOM €CTh JCCATHUYHAS POOHAs 4acTh, U B mare 4 mepeHOCUTCS
nepBast udpa dTON YacTH, TO B YACTHOM CTABUTCS JIECATUYHAS 3arlsiTas.

7. Bce nudpsl 1eIMMOTO CHECEHBI BHM3, JICJICHUE BBHIMOJIHEHO. YacTHOE 3amucaHo
oJ AenuTeneM. ECiam ocTaToK OT MOCIEIHETO BBIYMTAHUSI HE PABEH HYIIO, TO 3TO
OCTATOK OT JICJICHUSI.
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HOpﬂ}]OK MMPOBCACHUA paﬁOTbI: HCHOJ’IBSYSI TCOPCTUYCCKUC  CBCIACHUA
NPpUMCEPHIL, BBITIOJIHUTH MPCAJIOKCHHOC IMPCIIOAABATCIICM 3a1IdHUC

3ananue s padoTHhI.
BeI4UCIUTD CTOJIOUKOM:

u

5565890 + 78866543
67543245 + 985643
69874565-4567546
65768765 - 875432
58765 — 34521 + 64096
56745 — 12654 + 85690
28%645 — 16124:29
56*136 — 45172:46
44256 — 18900:20*126
456743 - 17296:47*112
(11+11*11)+11*11-11
896-(64356 + 603*3)-123
2543-(23654-702*%2)+321

5365291 + 38896544
67443265 + 665633
65875562-4527563
35469763 - 845836
55725 — 36522 + 69026
56543 62257 + 83698
62*125 — 49000:56
36*148 — 6848:16

44256 — 18900:20*126
65674 - 12720:48*134
(12+12*12)+12%12-12
496-(64325 + 203*3)-876
4643-(23234-402*2)+643
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IIpakTyeckas padora

Tema: «IIpudanKeHHbIE BEIYUCICHUD)

esab padoThbI:

1. ®opmupoBaTh YMEHUS U HABBIKH BHIYMCIICHUS MPUOIMKEHHBIX BETMYUH
2. @opMUpPOBaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a
3. [IpyBUBaTH yMEHUS U HABBIKK pabOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO JaHHOU TeMe

Kpatkue TeopeTnueckue cBeeHUs:

1. MeToa rpaHUIL NPHOJHKEHHOI0 3HAYEHU S BeJINYHHBI.

Haubonvuee uz uucen ai, az,...,as Ha36l8aAONM HUNCHEU 2PAHUYEI 6eTUYUHBL M,
a HauMeHbuLee U3 Yucel 61, 62, ..., 8, — 6EPXHEIl 2PAHUUEIL.

0003HauuM HUNHCHIOW 2PAHULY —aA, 6EPXHIOI) ZDAHUUY — 8

Toz0a nonyuaem a~m™=e

Mpumepl. ITycts nano 3,85 x = 4,2 . Haiitu rpannmsl Beipakerns: A) 3x; B) -
2x+5

Peenue:

A) yMHOXUM BC€ WIEHbI JaHHOI'O HEPABEHCTBA Ha 3,

3%38<3* <3*y9

[Tomyyaem

11,4 3x < 12,6

b) yMHOUM Bce 4iIeHBI JaHHOTO HEPABEHCTBA HA -2,
*38< T2* < —2%y9

—76<)x< .84

[Ipr yMHOKEHNM HA OTPULIATEIIBHOE YHCIIO 3HAK MEHSIETCS B IPYTYI0 CTOPOHY
[Tomyyaem

8t <ax=-76

Teneps nprbaBuM KO BCeM WjIeHaM JIaHHOTO HEPABEHCTBA 5
584 <57y <5.76

[Tomyyaem

=34 <x+5<.26

OTEET. 5) 11,4% 3x < 12,6; 6) ~ 5% <-2x+5 <-2,6

1
Ipumep 2. Ilycth 1ano 6,2 x = 8,4 . Haiitu TpaHUIIbl BETUYUHBI X
Pemenue: x~ 0

1 1 1 _ 5

Tak kak X~ 6,2 To * 62 pmm x 31

37



1 1 1 5
Ho x= 8,4, TO* 8.4 yp x = 42
[Tomyyaem

3 1 3 5 3

42 x“:al; 42 (0,119...70,11 ;31 0, 156...70,16
<21

[omydaem 0,11 = = 0,16
1

::: —
Otser: 0,11 *<0,16

IIpumep 3.

= =
I'panuuml cymmbl a+B M1tN1 atB  M2+ne

Haiitu rpanuibl cymMMsl a+B, eciu
12a~14

155 < 71,1

Pemenue: ciioum Mo4JieHHO 00a BhIPAXKEHUS
1,2-15% atp <1,4-1,1

[Tomyunm

03%ats< 0.3

Otsert: -0,3 a+B <0,3

Ipumep 4.

= =
I'panunusl pazHocTu a-B M1— N2 @-B Mz- My
Haiitu rpanunbl pa3HOCTH a-B, €CIIU
-32%a <728
1558 <17
Penienure: BbIUTEM BBIPAKEHHS KPECT HA KPECT
32-1,7%a-8 < T28-15
[Tomyunm
4,95 ap = —43

Otser: -4,9% a-B <43

Ipumep 5.

= =<

: <
I'paHuubl npousBeaeHust a B m1 Ny

ma2 N2
Haiitn rpanuiel nponsBez[eHmf a B, €CIH
2,1%a=2,6

1258 ~1,4

Pemenue: nepeMHOXNUM TaHHBIE IOYJIEHHO

21125 aB 2,614

aB
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2.52< aB <364
Otset: 2,52 a'B ~3,64
IIpumep 6.

a 1y a g

- <
I'panuubi yacthoro ¢ ™2 6 — M1
a

HaiiTi rpaHuiibl 4acTHOTO ¢
3,8%a~4
2,4~ 8526

Pemenue: MMOACIINM BBIPAXKCHUSA KPECT HAa KPCCT
3,8{ a 4
2.6 5{‘2,4‘

a

14%:516
Otser: 1,4 { " ci 1,6

2. TouyHOCTHL NPUOJIHNKEHHBIX 3HAYCHUH BeJIUYHH.

X=aih

B npakTthke B KauecTBE MPHUOJMIKEHUS BEJIMYMHBI X MOXKHO B3SITh CpeaHEe
apu(pMETUUYECKON HIKHEH W BEpXHEW I'paHMIl dTOTO Yucia, T.€. €CIM MU3BECTHO,
gro My = X = My, To mpuMeM

iy +Hg
a= 2
Torma

Imi—mzl
h= =z

IIpumep 7. Beruucauts npuOIMKeHHOE 3HAUEHUE BEIMYUHBI X , PABHOE CPEAHEMY
apu(pMETHIECKOMY T'PAHUII U YKa3aTh TOUHOCTH 3TOTO MPUOJIMIKEHUS , €CITH

3,65x73,8

3.6+3.8 13.6— 3,8|

a= 2 =37:h= 2z =01:x=37%01

Otset: X = 3,7 + 0,1

3. OTHOCHTEIbHAS NIOIPENIHOCTD.
Fiy

(-

T.K. B OOJBIIMHCTBE ClIy4acB UCTUHHOC 3HAYCHUC BCIIMUYMHLBI X HCU3BCCTHO, TO Ha
MMPAKTUKC OTHOCHUTCIIbHYIO IIOI'PCIHIHOCTL OLOCHHBAIOT HCKOTOPBIM YHCIOM E,

OOJIBIITM 3TOM MOTPEITHOCTH.
h

£_la h=gla|
€. rpaHnIa OTHOCUTEILHOM ITOTPENTHOCTH

Ipumep 8. Ilyctp x = 42,17 0,2 . BoumcauTs B MPOLICHTaX TpaHUILy
OTHOCUTETHHOU MOTPENTHOCTH MPUOIMKEHHOTO 3HAYCHUS BEIMYUHBI X.

Pemenune: x = 42,1i 0,2
a=42,10=0.2
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LI ¥
€= lal = 421=0,004 = 0,4 %
Oteet: € =0,4 %

IIpumep 9. HalinguTte BepXHIOIO M HIKHIOIO TPAaHUIIBL, €CIU MPUOJIMKEHHOE
3HAYEHHUE YUCJA U OTHOCHUTEIBHAs IOTPELIHOCTh a IPOLEHTAX COOTBETCTBEHHO

paBubl: a = 18; € = 1%
Pemmenue: * = 18 0,01 = 0,18
a=18"=0,18
m=—a-"=18-0,18 = 17,82
m,=a+"=18+0,18 = 18,18
17,82 =x =18,18

Oteer: 17,82 = x = 18,18
IHopsinok npoBenenunst padoThbl:

I/ICHOJ'IB?)YSI TCOPCTHUCCKHUC CBCIACHUA W IIPHUMCPLI, BBIIIOJHUTL IMPCAJIOKCHHOC

IpEeIoiaBaTeseM 3a1aHne
3ananue nJs1 padoThI.

1 Bapuant

2 BapHAHT

[Iycts mano 3,4< x <X 3,9 . Haiitu rpaHuipt
BBIpaKEHUS: A) -3x+2

[Iyctp mano 3,2<< x < 3,6 . HaiiTu rpaHuiisi
BBIpOXEeHUS: A) -4x+3

IIycts mano 5,9< x < 7,4 . Haiitu rpaHuiipl
1
BEJIMYUHBI _.

[Iyctp mano 6< x < 8,2 . Haiftm rpanHuiibt
1
BEJTMYMHBI _.

HaiiTu rpanuiisl cymMmMBbl a+B, €Cu
18<a<24

-1,3<B < —0,8

Haiitu rpanuniel pasHocTy a-B, €CIIU
-34<a < —-29

14=8 =19

Haiitu rpanuiibl CyMMblI a+B, €CITU
16<a<19

-1,2<B < —0,6

Haiitu rpaHuipl pa3HOCTH a-B, €CIH
-3,1<a < —2,6

12=8 =15

Haiitu rpanuiel npousBeieHHs a-B, €CIIH
2,4<a=2,6
14<=8 <18

Haiitu rpanuiel npousBeieHUs a-B, €CIIH
2,3<a<2,8
1,2<B <16

o F]
Haiitu I'paHHIIbI 4aCTHOI'O ;

o El
Haiitu r PaHHLIbI HaCTHOT'O ;

3,2<a=<4,2 34<a<4,4

2,2<B <25 2,6 B <28

Berancnuts pUOIMKEHHOE 3HauyeHue | Beruncanrn MpUOIMKEHHOE 3HAYEHUE
BEJINYHNHEL X , paBHOE CpeIHEMY | BEJTHMYMHBI X , paBHOE CcpeaHeMy
apudmMeTrueckoMy  TpaHMII W yKa3aTh | apuMETUYECKOMY  TpaHUI] H  yKas3aTh
TOYHOCTh JTOTO TPHUONIKEHUS , €CIu TOYHOCTh OTOTO MPHUOMMKEHUS , €CIU
3,4<-x=:3,9 3,2<x=3,6

[lyctob x = 376t 0.2 BbIuMciuTh B | [lycTh x = 38,1+ 0,2 BBIUHUCIHUTL B
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IIPOLIEHTaxX
MIOTPELIHOCTH
BEJINYUHBI X.

CpaHULy OTHOCUTEJILHON
NpUOIDKEHHOTO  3HAYEHUS

IIPOLIEHTaX
HOTPEIIHOCTH
BEJINYUHBI X.

rpaHuLly OTHOCHUTEJIBHON
IpUOIMKEHHOTO  3HAYEHUS

Haitaure BEpXHIO M HUKHIOKO TPaHULbI, €CIIU
pUOIINKEHHOE 3Ha4YCHUE qucia U
OTHOCHUTEJNIbHAS TOTPEIIHOCTh a TPOIEHTaX
COOTBETCTBEHHO paBHBL: a =24 ; £ =4%

Haitngure BEpXHIO UM HHXKHIOKO TPaHULIbI, €CIIU
npuOIMKEHHOE 3Ha4YeHHE qucia u
OTHOCHTENIbHASl TIOTPEIIHOCTh a TPOLEHTaX
COOTBETCTBEHHO paBHBL: a = 32 ; £=3%
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IIpakTuyeckas padora
Tema: «KopHu u crenenn»
esab padoThbI:
1. ®opmupoBaTh YMEHUS U HABBIKM BBIYMCIEHUS KOPHEW U CTETICHEN
2. @opMUpPOBaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a
3. [IpyBUBaTH yMEHUS U HABBIKK pabOTHI CO CIIPABOYHBIM MaTEPUATIOM
4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO JaHHOU TeMe
IlepedyeHb cIpaBOYHOM JTUTEPATYPHI :
1. Anumos L. A. u np. «Anre6pa u Havana ananuza 10-11 kn», M: [Ipocseienue ,
2008
2. Jopodees I'.B. «COopHUK 3a1aHMil 17151 TPOBEIECHUS MMCbMEHHOTO 3aaHus 10
marematuke 11 xn», Mocksa, Jlpoda, 2004
3. AnteiHoB [1.M. «2600 TecTOB 1 IpOBEPOUHBIX 33JaHUI MO  MaTeMaTuke», M:
Hpoda, 1999
Kpatkue Teopernueckue cBeieHHA:
Onpenesnenne. KopHewm n-11 crenenu u3 yuciia a Ha3blBaeTCsl TAKOE YUCIIO0, -5
CTENEHb KOTOPOTO paBHA a.
CgolicTBa KOpHS N-0l CTETEHHU.
@= @, ecIH x=2k—-1, ke, Yacs kK
- | ecnm # =2k, Wke N, Vae R

B ﬁE:%“{f_’,TnTN,TaTO,bTO,a,b‘IR
o _Wa

1 ¥& %% n N 7a 0 b>0ab IR

7 mﬂ%?‘”ﬂn,mTN,TaTo,aTR

] Wﬂ%ﬂk,ﬂn,m,kTN,k:m:n,TaTO,aTR

Ya® =a*¥a” n m krIN,m=nk+r,0<rInl Ja10aR
6. M ="a 1 mN, 1a10,a R
7.%7:@,Tn,m,p,q,kTN,m=kq,n=kp,‘Ia‘IO,aTR
8.@'@=”ﬂﬂw—w,‘ln,m,p,q‘lN,Ta‘IO,aTR

@:@=x@famq—xp’Tn’m’p’qTN,—laTO,ajR-

Hpumep :

1) 327 43=427T"3=4/8T=¢3=3
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a|256 256
D et as
3) A/521=7/(5%) =5%=125
4) /4096 = '3/4096 = ¥/212=2

5)  (¥9)2=19—2 =“\E=—

‘:“.Tm

l-'.nl-[h
unl-lh

UI

OnpeneﬂeHne. Cmenenwvio wyucna a c HamypajlbHbIM noxkasamejiem n, oonvuuUM
1, HAaszvleaemcs npous*eedeHue n MHO.’)fCMmeJlelZ, Kaxcowlll U3 Komopblx pdeeH a.
Cmenenvio yucna a ¢ nokazamenem 1 Hazvléaemcs camo 4ucuo a.

CreneHpb ¢ OCHOBAHHUEM a M MMOKaszarejeM N 3amnuceiBaeTcsd Tak: a" . Unraerca “ a B

29, ¢¢

CTEIEHH N n- s CTENEHb Ynuciaa a .

IIo OIIPCACIICHUIO CTCIICHU:

al=a
aZ=aea
a® = asaa

a’ =ae asaca

Haxosxnenue 3HaueHus CTETNIEHH Ha3bIBAIOT 6038€0€HUEM 6 CHIENEHD.
1. IlpuMepbl BO3Be/IeHUS B CTeNEHb:

33=3¢3.3=27

0*=0+0°00=0

(5)=(-5)+(-5)+(-5)=-125 .

7! =7 2.TIpeacraBbTe B BHAE KBaapaTa yncaa: 25 ; 0,09 ; 4%

16 (4]‘
25=52:0,09=(0,3)2; % 7
3. [IpeacraBbTe B BUE KyDa uucJa:
27;0,001;8.
27=3%;0,001=(0,1)%;8=23.
4. HaiiTh 3Ha4YeHH S BbIPAKEHUI:
a) 3¢ 10° =3+ 10+ 10+ 10 = 3+ 1000 = 3000
0)-2+(-3)°=7
24=16
(-3)y=9
-16+9=7
IHopsinok npoBeaeHus padoThI:
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I/ICHOHBSYH TCOPCTHUUCCKUC CBCACHUA W IIPHUMCPBI, BBIIIOJHUTDL HPCIAJIOKCHHOC

[IperoaaBaTeieM 3a1aHue
3ananue 1Js1 padoThI.
Bpruuciurs :

1 Bapuant

2 BApHAHT

1.Haiiaure 3HAYEHUS CTEIICHU:

-

2)10% 8 (8)% 1 325 of13);

2. llpeacraBbTe B BHjAe KBaApaTa Wid Ky0a
qyucJio:

a)25; 0)-64; B)289; r)0,027;

3. Ipeacrasbre B BHJIE cTeneHu
MpoMu3Be/IeHHE:

a) (-1-7-7-7: 6)
(=3)(-3)(-3)(-3).

) x° x8 )V Y ; x)268.24;
3)m>m° mt ; ) x®- x3 x";

K) (-7)°- (-7)*- (7).

4. MpeacraBbTe B BHjIE CTENEHH YaCTHOE:
a) x& 1 x4 6) (-0,5): (-0,5)%;
B) x° X3 T) y10 : ylo;

2Y (2Y
) [3} (3] '
5. Bblqnc.lme

a) (2 ] 17 (05)%
6) 3000 - (0,2)° — (-2)%;

m2%:24;

1. Haiignre 3HaYeHHUS CTEIICHU:
1
7% B 054 n(-2)
2. IlpencraBbTe B BHJE KBaJApara HJIH
Ky0a umcio:

a)36; 6)-121; B)1,728; 1)0,081;

3. Hpe}ICTaBI)Te B 133701 (S CTCIICHU
IPOU3BEACHUC:

a) 6-6:6:6-6; ©6) (-4)-(-4)-(-4);

B)X-X-X-X'X; D) YYYYYYYyY;

1) x° x? )Yy x)2°%- 25
3)ymm’ m? ; n) x> Xt x8;

K) (-4)" - (-4)°- (4)"

4. lIpeacraBbTe B BUJIE CTENEHH YaCTHOE:
a) X8 x3; 6) (-0 3)9 (-0,3)%
B) X% : x; r) y Y
8 (=
OO
5. BbIYHCIHTB.
2 (3) 25- 08
0) 5000 (O 3)° - (-3)";
(-3) F)E”l—25 n) 8 :(-3);

e) 8-7%; x) (-9+2)3; 3)—:;

21)35:32

BII}II'“'

.Ma—_( -3)% 1) 5 -3, & :(_4); " (-0.2)° K)ﬁ ) ':EE}E

o 36, 0 (—10+7)3.3) 6 I G N )
| G (-3)* (1)

) & (-0.5)7 X) lr“} ) (1 j]" M) 44-42; H) ;

coo® O(3F Py e 4
v 22—, )( 2) -(-1) gg;a'a'aa;n)(&i), p)p-p°

6; c)c-c ¢ )T-1 - (Th* - 1°
Data-was MOV ppro V)@@ )= (%5
0)c-cc; D1t (1) ) (0)*: p?; w)(5%? - (59)° : 5Y.
@)@y, box ( )
UDl‘il/l\/Jll/ll']J_. — : |'E : '_ T j |'E 3 |4
1) a)Ve - V4 ; )"Nll P "Nllg BVTHE 5 | 1) a) Ve4-V4; 6) |4E~65E~. \e’
(s Ea7es 1) (2/37)2

DVVERT6E (432 D wAES: o YT AT
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IIpakTyeckas padora

Tema: «CTeneHb ¢ pallHOHATBHBIM NOKA3aTeJIeM»

esab padoThbI:

1. ®opMupoBaTh yMEHMS U HABBIKU PELLICHUS  YIPAKHEHUU MPUMEHSSI CBOWCTBA
CTETICHU

2. DopMHpOBAaTh YMEHHS U HABBIKM CAMOCTOATEIHHOIO YMCTBEHHOTO Tpy/a

3. IlpuBuBaTh yMEHHS U HABBIKH PAOOTHI CO CIIPABOYHBIM MAaTEPHATIOM

4. OnpenenuTb ypOBEHb OCTATOYHBIX 3HAHUH CTYACHTOB 110 IaHHOW TeMe
IlepedyeHn cnpaBoOYHOIi JIUTEPATYPHI :

1. Anumos III.A. u np. «Anrebpa u Hauana ananuza 10-11 xna», M: [IpocBemenue ,
2. Hopodees I'.B. «COopHuK 3amanuii Asi IPOBEACHUS MMICEMEHHOTO 3a/1aHuUs IO
marematuke 11 xk1», Mockga, poda,

3. AntbinoB [1.1. «2600 TecTOB M MPOBEPOUYHBIX 33/IaHUN N0 MATEMATHKE»,
KpaTkue TeopeTHuecKkue cBeleHHA:

Hanomnum, umo payuonanvnoe 4ucio r — imo uucio

T
suoa . 20e m — yeyoe, n — HAMypanbHoe YUco.

Bce cBoiicTBa cTeneHn ¢ HATypajdbHBIM IOKa3aTelieM BEpHBI JJisi CTETNEHH C JI0-
OBIM paIlMOHAJILHBIM TOKa3aTeNeM U MOJIOKUTEIbHBIM OCHOBAHHEM.

A uMeHHO, JIJ1s1 TFOOBIX pallMOHATBHBIX YHCEN p U ( U M00bIX @ > 0 1 b > 0 BepHBI
paBeHCTBA:

CBoilicTBa CTeNIEHM:
m

n‘\,,n' am=an

aP a9 =gP*9

aP: a9 =gP9
(aP)9 = aPd
(ab)P = aPbP
a’=1

al =a

(Epzf

18

(162)%4=1632=16:=2°=8
243 = (2% * 3)a=22*3:= 4337 = 43/9
IHopsinok npoBeaeHus padoThI:

B w o

45



I/ICHOHBSYH TCOPCTHUUCCKUC CBCACHUA W IIPHUMCPHI, BBIIIOJHUTL HPCIAJIOKCHHOC

MperoJgaBaTcjicM 3aJlaHnC

1 BapuanT 2 BapuaHT
Brerancioutse Brerunciute
8: * 8z 113 %113
16z2: 16= 25z 25z
272: 272 64z 642
120 11z
(164) 4 (814)4
1 —1
(81 = 16)4 (81 *6)+
163* 252 (2)1: 0
273 1 1
( 6]9 (27 =8)3
1?25 -y 1 1
73 “ 73 52" ha
77 52
?—_4 * ?i * ?‘_3 213% 2-0,7% 914
250.3 * 51.=1- 40.?* 2—0.4

YIpocTUTh BhIpaKeHUE

YTpocTUTh BhIpaKeHUE

(XO’5 _ yO,S)XO,By + (Xy3)0,5

1
(05 + y5)y0S - (15 yo)°
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IIpakTyeckas padora

Tema: «CreneHsp ¢ 1elCTBUTEIbHBIM IIOKA3aTeJIeM»

esab padoThbI:

1. ®opMupoBaTh yMEHMS U HABBIKU PELLICHUS  YIPAKHEHUU MPUMEHSSI CBOWCTBA
CTEINEHU

2. @opMUPOBaTh YMEHUS U HABBIKM CAMOCTOSITENIBHOI'O YMCTBEHHOT'O TpyAa

3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe

Kpatkue Teopernueckue cBeieHHA:

[Ipu m06om x € R u mobom a > 0 creneHb a* SBISETCS MOJOXKUTEIbHBIM
nercTBUTeNbHBIM unciioM: a* >0 mpu x €R, a > 0.

Ecnu ocHoBanue crenenu a = (0, To crenens 0° onpenenstor Toabko mpu x > 0 u

cuurarot, yro 0¥ = 0 mpu x > 0. Hanpumep, 02 =0, 0% = 0. Ilpu x < O BEI-
paxenue 0* He mmeerT cMbicia. Hanpumep, Boipaxkenus 07, 07V2 cmbicna He
HMEIOT.

[Ipu TakoM onpeneieHnH CTENEHU C ACHCTBUTEIbHBIM MTOKA3aTEIEM COXPAHSIOTCA
BCE U3BECTHBIE CBOMCTBA CTENEHU C PAIIMOHAIBLHBIM IMOKA3aTEJIEM.

E.1-‘-'3-—J. :]"'\rm
Ipumep 1. YOPOCTUTD BBIPAKEHUE ©| ~Jog 2Tz

Vo g5
> HpI/IMeH}I}I CBOMCTBA CTEIEHHU C I[GﬁCTBI/ITGHBHBIM IMOKa3aTCJICM, I10JIyHdaCM

o A
e =7 [ ja3—1)iy/3+1)
{a'\-ﬂ 1 :]\-E-'l'J. a 3 W a

— =-— =3

gV5—3 ,34—Vs T aV5—-3+a—5 B

Jlns mro6oro a > 1 u mo6oro x > O yucno a* 6onpmie 1, 1.e.a* > 1lopua > 1, x
> 0.

C moOMOIIBI0 CBOMCTB CTEIIEHH C JEHCTBUTEILHBIM MOKa3aTEJIEM JTOKAa3bIBACTCS
cleayroIIas Teopema:

Teopema. Ilycts a> 1 ux; <xp Torma a X! <a*%

CuaeacrBue 1. Ilycts 0 <a <1 ux; < xz Torma a* >a*.

CaeactBue 2. Ilyctba >0, a * 1, aX'=a*,

Torma x1 = xo.

CaenctBue 3. [Iycts 0 < x1 < x2. Torna ecnu p > 0, To ¥’1 < xP2, a ecnu p <0,
TO XP1 > xP 5

Takum 00pa3oM, MpHU BO3BEICHUH HEPABEHCTBA C TOJOKHUTEILHOW JIEBOM H
MOJIOKUTEIILHOW TPaBOM YacTSIMHU B IOJOKHUTEIBHYIO CTEIICHb 3HAK HEPAaBEHCTBA
HE MCHSCTCS, a MPU BO3BEJCHUU B OTPHUIATCIBHYIO CTENCHb 3HAK HEPABEHCTBA
MEHSIETCSI Ha MPOTHUBOIOJIOKHBIH.

CBoiicTBa CTEeNlEeHHU:

n m
a™=an
aP a9 =gP*9
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aP: a¥9 =gP9

(aP)9 = aP9
(ab)? = aPhP
=1

al =a

1 ﬂp
GF=
an= 1

an

Ipumepsl :

1+3

5. T&Te=77% = ’?E: 71=7
6. 9%9s=09:=+0=3
7. (163)%=1622= 16s=2°=8

8.  243=(2%*3)s=22%3:= 4¥32= 439

IHopsinok npoBenenunst padboThbl:

I/ICHOHBByH TCOPCTHUCCKHUC CBCIACHUA W IIPHUMCPLI, BBIIIOJHHUTL IMPCAJIOKCHHOC

IMpCrioaaBaTcCJICM 3aJIaHNC

3amanue a5 padoThl.

3auaHne YHOPOCTHUTH BBIPAXKCHHUEC, BEIYUCIIUTD .

H»‘E - E\-‘E

[HBJZﬂ’E

H'\-‘B - E»‘B

[HE]:H«;'E

(Hi+\.‘? )1-»‘?

(H:L+'-JE ji—\.-'E

(HVS _ B»‘E )( H\'E"' E\.-'E)

H'\-‘B +1 % aw‘B -1

(51+\.-"§ ji-\.‘i

(T1+v’f ji-\.‘i

42—3\.-'? * 54\-?

52—3»‘ﬁ * 125»‘ﬁ

12 3+5

33+»‘E - 42+»‘E

153+\."§

33+/8 . ganE

(Ew'?j\.-'? : EZ

161+".-"?_ . 42—".-"'?_ ;:_,:4—2—\-'?
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IIpakTyeckas padora

Tema: «Onpeaesenue Jjorapugpma

esab padoThbI:

1. ®opmupoBaTh yMEHUS U HABBIKU peLICHUS JIOrapu(pMoB

2. @opMUpPOBaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK pabOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUN CTYJIEHTOB IO JaHHOU TemMe

Kpatkue Teopernueckue cBeieHHA:

Omnpenenenue: JlorapupmMoM NOJOKHUTEIHHOTO YKCIa D TI0 OCHOBaHHIO 4, TIIe
a> 0, a#1, Ha3pIBaeTCs MOKa3aTeNlb CTENEHU, B KOTOPYIO HAJl0 BO3BECTU YMCIIO a,
4T00BI MOJTYYUTH D.

log.b=x
a‘=

Ilpumepl: Bouucauts log, 8
log, 8=x

[To onpenenenuto orapupma
2*=8

2x:23

X=3

[Tomyyaem

log, 8=3

Omnpenenenue oraprudma MOXKHO KpaTKO 3aMucaTh TakK:

alug“b:b

D10 paBencTBo cupasemuso npu b= 0, a<0, a#1. Ero o0ObYHO Ha3bLIBAIOT
OCHOBHBIM JIOTaPU(HMHUICCKUM TOKISCTBOM.

IMpumep 2. Boraucnuthb

410g45=5

3-2 logg 5=(3 logg 5)-2=5-2: L
25

Ipumep 3. Pemnuts ypapaenne 10g;(1 —x)=2
Io onpenenenuto norapupma 32=1-x; -x=9-1; -x=8 unu x=-8
OtBet: X=-8

IHopsinok npoBeaeHus padoThI:
Hcnonb3ys TeOpeTUYECKHE CBEICHUS M NMPUMEPBI, BBINOJHUTH MPEIT0KEHHOE
MpEIoIaBaTeeM 3a1aHue
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3ananue 1ist padoTbl.
1 BapuanT
3aganmMe BBIYMCIHUTD JIOTAPUPMBI:

log, 32; log, i , log, V38 ;
log; 9;log: - ; log; V3 ;
log, 16;log116; log, ¥4 ;

logs 125 : mgij - log, 36,

3ajmaHye BBIYHCIIUTD:

510g520 ; zalugz 7 ; 1610g43; 22+1c:g2 9 ; 32—10g3 ?.
3ajanue pelnTh ypaBHEHUE:

log,(1 —x)=3

log,(x—5)=2

log, x=3

3ananue st padoThbl.
2 BapuaHT
3aganue BBIYMCIUTH JIOTaPU(PMBIL:

log, 64; log, - ; log, ¥4;
log, 27; logii -log, ¥/3 :
log, 64 log: 16 log, ¥4 :

1
216

log; 3125; lngii ' log,

3anaHue BBIYHCIIUTE:
41og4 17 . TEIGg? 9. 81053 5. 32+1c:g3 4. 23—1cgz &

3anaHue penuTh ypaBHEHUE:

log,(1 —x)=3
log,(5 —x)=2
log- x=4
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IIpakTyeckas padora

Tema: «CsoiicTBa Jjorapugpmon»

esab padoThbI:

1. ®opmupoBaTh YMEHHMsI U HaBBIKM MPUMEHEHHs CBOWCTBA JOrapu(gmoB mpu
pelieHuu JJorapupMon

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH YMEHUS U HABBIKK pa0OTHI CO CIIPABOYHBIM MAaTEPHUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
KpaTkue TeopeTudyeckne cBeleHUsI:

[Ipu BbIONHEHUH NPeOoOpPa30BaAHUM BBIpaKEHUH, COAEpKAIIUX Jorapu@msbl, MpH
BBIUMCIICHUSAX M TPHU PEIICHUMH YpPaBHEHU 4YacTO HCIHOJIBb3YIOTCS pa3lInyHbIe
CBOICTBA JIOrapu(MOB.

PaccMOTprM OCHOBHBIE U3 HUX.

[Mycte a=0, a#l, b>0, c¢>0, r- mr00oe nelcTBUTENbHOE YHCIO. Toraa
CIpaBeJIMBBI (POPMYJIbI:

log.b+log,c =log, bc
log.b-log,c= ]c:gﬂE
log.b"=rlog,b r
log.» b= i]q:agsl b

Ipumepl. BerunciauTs:
log, 18 + log, 2=1log, 36=2

Ilpumep 2. Boraucnursb:
log,,48-log,,4 =log,, ? =log,,12=1
Ipumep 3. Beraucnurs:

S 1 1
log; 37 = ~log; 3= Fl=-

IIpumep 4. Beruucnurs:
1

logg 2=1og,2 2 = Ellt:-g2 2 :i *1 ==

3
IIpumep 5. Berunucnurs:

logs V3 - ziloga 12 + log; 50=logg %*50 =log: 25=2

IHopsinok npoBeaeHus padoThI:
Hcnonb3ys TeOpeTUUEeCKUE CBEICHUS M NMPUMEPBI, BBIOJHUTH NPEIT0KEHHOE
[PEIoIaBaTeIeM 3a/1aHue

3aganue 11 padoThlI.

1 BapuaHT
3agaHue BBLIYMCIIUTE:
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log,, b +log,, 20;

log,, 25+ log,, 40;

log, 64 - log, 4 ;

log, 8 - log, 2;

logy; V169 ;

log, ¥/128;

log, 12- log, 15+ log, 20;
log: 12 -log: 15 + log: 20;

;llog?SE)— log, 14— 3log, 21 ;

2log, 6 - %lﬂgg 400 + 3log, V45,

3ananue st padoThIl.
2 BapuaHT
3amaHue BBIYNCIIUTE:

log,,25 +1log,, 4 ;

log,, 50+ log,, 20;

log, 16 - log, 4 ;

log, 8 - log, 4;

log,, V121,

log, ¥/243;

log, 12 -log, 15+ 1log, 20;
log,,12-log,, 15+ 10g,, 20;

Ellggﬁgﬁ. -log: 14 - 3log: Y21 ;

210g: 6 - g log: 400 + 3log: /45 .
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IIpakTyeckas padora

Tema: «Jlorapupmuyeckue ypaBHeHIsI M HEPABEHCTBA)

esab padoThbI:

1. ®opmupoBaTh YMEHHSI U HABBIKM PELICHUS JIOTapU(PMUUECKUX YpaBHEHUH U
HEPABEHCTB

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUN CTYJIEHTOB 1O JaHHOU TemMe
Kpatkue Teopernueckue cBeieHHA:

PaccmoTpum perienue sorapupMUUECKUX YpaBHEHHU Ha TpUMeEpax.

IIpumep 1 . Pemunts ypaBHEHME logip(x+1) =2
0.0.J1. x+170

x~-1

peleHue: log;p(x+1)=2

10 ONpEAEICHUIO JIorapudma rnonydaem

x+17102

x+17—100

x—100-1

x99

99 OoubIile yeM -1, 3HAYUT OH UIET B OTBET
Otset: x~ 99

Hpumep 2. Pemmuts ypaBHeHne 082 T 1) 4 10820x T 3) = 3
TTpeoGpasyeM TeByio 4acTh [0 CBOHCTBY norapudmop 108a P + 108, ¢ - log, be
[Tomyuum

loga(r+ 1) (x+3)=3 (1)

Tak kak m000€ YMCIIO MOXHO 3amucaTh B BHUJE JIorapudma, TO MPeACcTaBUM 3 B
BU/IE JjorapudmMa ¢ OCHOBaHHEM 3 , TIOTy4YUM

log,(x+ 1J(X+3)= 3

[To onpenenenuto noraprudma morydaem

(x+1)(x+3) =23 (2)

YMHOXaeM CKOOKH

X2 +4x+3 =38

X2 + 4x-5=0

JI=4%-4*1*(-5)=16+20=36 "6

Xlzl; X2 = -5

Tak kak ypaBHeHue (2) sBJISETCS CJCICTBHEM WCXOJHOTO YpaBHCHHS, TO
HEeo0X0oMMa MpoBepKa.

X1=1

logy(1+1); log,(1+3) =3
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log,2, log,4 - 3

1+2=3

3=3

DTOT KOPEHb MOJXOAUT

X2 = -5

log,(=5+1); log,(=5+3) - 3

CKOOKM TOJYYaroTCsi OTPUIATEIBHBI, U MO3TOMY JieBas 4acTh ypaBHeHus (1) He

MMEET CMBICIIa, TO €CTh X=-5 HE SIBJISETCS KOPHEM dTOTO YpPaBHEHHS.
OtseT: X;=1

IIpumep 3 . Pemuth ypaBHEHHE
[IpupaBHUBas BEIpAKEHUS, CTOSIIIME MO 3HAKOM Jiorapudma, noiayyaem
3x+4 = 5x+8
3x-5x=8-4
-2x=4
=-2
Boimonusas mpoBepky, yOexkmaemcs, 4TO Npu X=-2 JieBasg W IpaBas 4YacTu

HCXOOHOI'O YPaBHCHUA HC UMCIOT CMBICJIA.
log,(—6 +4)— log,(—10+ 8)

log,(3x+4) _ log,(5x+ 8)

OTBET: KOpHEil HET.
[Ipu wuzydyenun mnorapudpmMuyeckod (yHKIMH paccMaTpUBAIUCh HEPABEHCTBA
X<y p y 108X >p

leml':'gﬂ [TpuBenem OpUMEpPbl  PEIICHUS 6onee

CJIOXHBIX Jorapu¢pmMuueckux HepaBeHCTB. OOBIYHBIN CHOCOO pEIIeHHS] TaKUxX
HEPABEHCTB 3aKJII0YAETCS B MIEPEX0e OT HUX K 00Jiee MPOCTOMY HEPAaBEHCTBY WU
CUCTEME HEpaBEHCTB, MMEIOIEH TO XK€ CaMO€ MHOXECTBO PEIIEHUH, TO €CTh K

PaBHOCWJIBHOMY HEPABEHCTBY HJIM K PABHOCUIILHOM CHCTEME HEPABEHCTB.
— —2)=
Ipumep 1. Pemiuth HEpaBEHCTBO log,(x —3) + log,(x—2) = 1

271, 3HaK HE MEHSIETCS B HEPaBEHCTBE
xr—3 =0

. {x: —2=0
0.0.JI:

{‘JE >3
X = 2nonyqa(m oTcIona X= °

Pemenue no cBoiicTBaM J0rapu(pMoB MOIydaeM
log,(x—3)(x—2) =1

(x-3)(x-2) =21

X2-5x+6-2= 0

X?-5x+4= 0

X2-5x+4="

J=52-4*1*4=25-16=9""3

X1=1, X2=4

VY (0)=0-0+4=4

[Tonyuaem 15x=4
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CoBmeniast 3TOT OTPE30K C MPOMEKYTKOM X

3<x=4
OtseT: 3°x=4

IHopsinok npoBenenust padoThbl:

> 3, noJIy4aem

HCHOJIB?.YSI TCOPCTHUCCKUEC CBCACHUA W IIPHUMCPBI, BBIIIOJHUTDL HMPCAJIOKCHHOC

mpernogaBaTejicM 3a/1aHne

3ananue 1Js1 padoThI.

1 Bapuant

2 BapHAHT

log,(2x—1)=3

log,,(4x+5) — log,,(5x+2)=0
log,;(2x+ 1)=1log; 13 +log; 3
log,(4—2x)-log; 2<2
log,(x—1)+ log,(x+4)<log, 6

log,(x+3)=4

log, (5x+ 3) — logy(7x+5)=0
log,,(x+ 3) =log,, 10 + log,, 25
log,(2x+ 1) -log,3 <1
log,(5—x)+ logy(—1—x)>3

3 BapuaHT

4 BapuaHT

log. (x—2)=2

logy(2x+ 4) — log; (4x+12)=0
log,,(5x+ 2) =log,, 6 +log,, 2
log, (6 — 2x) - log; 2 <3
log,(x—2) 4+ log(x+6)>2

log,(x+4)=2

log,,(x+2)— log,p(2x+6)=0
log,(7x— 4) =log, 4 +log, 13
log:(2x— 1) -log:16>5

lng; (x—2)+ lc-g; (x—3)<1
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IIpakTyeckas padora

Tema: «Akcuombl crepeomeTpun. CiaeaCTBUA U3 AKCHOM)

eab pabdoThI:

1. ®opMupoBaTH YMEHUS U HABBIKU PEIICHUS TECTOB U 3a7]a4 C UCIIOJIb30BAHHEM
AKCHUOM CTEPEOMETPHUU U CIIECICTBUIA U3 AKCHUOM

2. ®opMUpOBaTh YMEHUS U HABBIKA CAMOCTOSITEIbHOI'0 YMCTBEHHOTO TPY/a

3. [IpuBuBaTh yMEHUS U HABBIKK PAOOTHI CO CIIPABOYHBIM MaTE€PUATIOM

4. Onpenenutb ypoBEHb OCTATOUHBIX 3HAHUM CTYJICHTOB I10 TaHHOU TeMe

KpaTkue TeopeTudyeckue CBeJIeHUSA:

Teopus.

A1. Yepes ntobvie mpu mouku, He jedxcawue HA OOHOU NPAMOLU, NPOXOOUM
NJIOCKOCMb, U NPUMOM MOIbKO OOHA.

Az. Eciu 06e mouku npsmotl iexcam 6 nioCKoCmu, mo 6ce mouKku npsamou 1excam
8 9MOouU NAOCKOCMU.

Az. Eciu 06e niockocmu umerom o0wyo moyky, mo oHu umerom oouyro npsamyio,
Ha KOMOPOLL 1lexcam éce ooujue mouKku 3mux njioCKoOCmell.

HexoTopble ciiecTBUSI U3 AKCHOM.

Teopema. Uepes npamyro u ne nexcauiyio Ha Heil MOUKY BPOXOOUM NAOCKOCHb,
U npuUmMoOM moJibKo 00Ha.

JlokazarenbcTBO. PaccMoTpuM MpsiMyr0o a M HE JIXKAIIyKd Ha HEW TOUuKy M .
JlokaxkeM, 4TO 4depe3 NpSIMY0 @ U TOYKYy M MpOXOAUT IUIOCKOCTh. OTMETHM Ha
npsmoit a nBe Touku P u Q. Touku M, P u Q He nexaT Ha OIHOW THPSIMO,
MO3TOMY COTJIaCHO akcuoMe Al yepe3 3TH TOYKH IPOXOAUT HEKOTOpas MIOCKOCTh
a. Tak Kak aBe TOukH HpsMoit a (P u Q) nexaT B IIIOCKOCTH a, TO M0 akcuome A2
IJIOCKOCTH @ MIPOXOAUT Yepe3 NpsIMYIO d.

EnnHCTBEHHOCTh MJIOCKOCTH, MTPOXOJAIIECH Yepe3 MPSAMYIO a U TOUKYy M, cienyer
U3 TOro, 4ro Jit00as TUIOCKOCTh, TNPOXOAAIIas dYepe3 MPAMYIO a U
Touky M, mpoxonut yepe3 touku M, P u Q. CinegoBaTenbHO, OHAa COBITAJACT C
IJIOCKOCTHIO @, Tak Kak mo akcuome Al uepe3 Touku M, P u Q MpOXOIUT TOJIBKO
OJIHA IJIOCKOCTh. Teopema 1oka3zaHa.

Teopema. Uepez 06e nepecexkarowuecsa npamvie HNPOXOOUM HAOCKOCHMb, U
npUMoOM moJibKo 0OHa.

JlokazarenbcTBO. PaccmoTpuM mpsiMble a U b, nepecekaromuecss B TOuke M , u
JNOKAXKEM, YTO Y€PE3 3TH NPSIMbIE MPOXOAUT INIOCKOCTH, U IIPUTOM TOJIBKO OJHA.
OtmernM Ha npsMod b kakyro-HuOyns Touky N, OTIMUYHYIO OT TOYkH M, W
pPacCMOTPUM IUIOCKOCTh a, MPOXOoAsiIyto yepe3 Touky N u npsamyro a. Tak kak aBe
TOYKH MPSIMOI D J1e)KaT B INIOCKOCTH a, TO IO akCHoMe A2 IIJIOCKOCTh a MPOXOIUT

yepes npsmyro b. Urak, IJIOCKOCTh a MPOXOAUT yepes
npsiMmble @ 1 b. ENUHCTBEHHOCTh TaKOM MJIOCKOCTH CIEAYET U3 TOro, 4TO JroOas
IJTIOCKOCTB, IPOXOaAIIast yepes npsiMble @ U b, TpOXOaUT yepes

touky N. CnemoBaTeiabHO, OHa COBNAJAET C IUIOCKOCTHIO a, MOCKOJBKY 4epe3
TouKky N ¥ npsiMyr0 @ IPOXOAUT TOJIBKO OJIHA IUIOCKOCTh. TeopeMa Jloka3aHa.
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IHopsinok npoBenenus padorThbl:

Hcnone3ysa TEOpETHYECKHE CBEACHUS W MPUMEPHI, BBIIOJHUTH MPEIIIOKEHHOE
IIPETIOJaBaTEeIEM 3aJaHUE

3ananue 1is1 padoThI.

TecT Mo TeMe «KAKCHOMBI CTEPEOMETPHUHM U CJICACTBHUS U3 AKCHOM»

1 Bapuanr.
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IIpakTyeckas padora

Tema: «IlapajieIbHOCTb PSAMOM U IVIOCKOCTH)

esab padoThbI:

1. ®opMupoBaTH YMEHUS U HABBIKU PEIICHUS TECTOB U 3a7]a4 C UCIIOJIb30BAHHEM
TEOpeEM

2. ®opMuUpPOBaTh YMEHUS U HABBIKA CAMOCTOSITEILHOI'0 YMCTBEHHOTO TPY/a

3. [IpuBuBaThH YMEHHUSI U HABBIKUA PAOOTHI CO CIIPABOYHBIM MAaTEPUATIOM

4. Onpenenutb ypoBEHb OCTATOUHBIX 3HAHUM CTYJICHTOB I10 TaHHOU TeMe

KpaTkue TeopeTudyeckue CBeJIeHUSA:

Teopus.

. Mapa/utesbHble  mpsiMble B NPOCTPaHCTBe. BBenem  mousATHE
napajuieNIbHBIX TIPSIMBIX B TPOCTPAHCTRE.

Omnpenenenue. /[ee npsamvle 6 NpOCmMpancmee Ha3vl8aOMcs NapailebHbIMU, ecliu
OHU Jledcam 6 0OHOU NIOCKOCIU U He NepeceKarmcsl.

[MapannenbHOCTh MPsAMBIX @ U b 0003HauyaeTcs Tak: a\\b.

Teopema. Uepe3 n100yi0 moyKy RnpocCmpancmea, He Jiedcauiylo Ha OAHHOU
nPAMOil, NPOX0OUM NPAMAs, NAPAIIEbHAA OAHHOU, U NPUMOM MOJILKO 00HA.
JlokazarenbcTBO. PaccMOTpuM mpsAMyr0 a U TOUKYy M, HE JeXKallyl Ha 3TOU
npsaMoit . Uepe3 npsMyro a U TOUKy M TPOXOAHT IJIOCKOCTb, U IPUTOM TOJBKO
onHa . OO6o3HauMM ATy IUIOCKOCTh OYykBo#l o. Ilpsimas, mpoxopmsmias uyepes
TOYKY M mapajuienbHO MpsSMOW a, JOJDKHA JiekKaTh B OJHOM IUIOCKOCTH C
TOYKOM M 1 mpsiMOM a, T. €. JOJDKHA JIeKaTh B IUIOCKOCTH 0. Ho B miockocTu a,
KaK HM3BECTHO W3 Kypca IUIAHUMETPUHU, Yepe3 TOUYKy M TnpoXoauT mpsMas,
napajuielibHass OpsIMOM a, M TPUTOM TOJbKO onHa. Ha pucyHke 3Ta mnpsimas
obo3nauena OykBoi b. Hrak, b—enuHCTBeHHAass mpsMas, OPOXOAAIIas dYepes
TOUYKY M mapajuiesibHO npsiMon a. Teopema Joka3zaHa.

Omnpenesienue:/[Ba oTpe3ka Ha3bIBAIOTCI NAPALIEIbHbIMU, €CIU OHH JIEXKAT Ha
napajuiebHbIX IPSIMBIX

. IapangenbHocTh Tpex mnpsMbIX. JloKaxkeM JieMMy O M[E€pEecCeUeHUU
IUIOCKOCTH  TMapaJUieIbHBIMH  MPSMBIMH, HEOOXOIUMYIO [UJISl  JTalIbHEUIIETO
W3J105KCHUSL.

Jlemma. Eciu o0na u3 08yx RapaiilenvpHulX NPAMBIX hepecekaem OaHHYI0
NJ10CKOCMb, MO U 0PY2aa NPAMasn nepecexkaen Iny nioCKOCHb.

Teopema. Eciu 06e npamvle napaiieibHbl mpemveil npamou, mo OHU
napainieibHbl.

JlokazatenscTBO. [Tycth a\\c u b||c. Jokaxem, aro a\\h. s aTOTO

HY)KHO JIOKa3aTh, 4TO MpsiMbIe a U b\

1) nexaT B OJJHOM IJIOCKOCTH U 2) HE MEPECCKAIOTCA.

1. OTMeTHM Kakyro-HHOYAb TOuky K Ha TpsMoil b u o0o3HaumM OyKBOW O
IJIOCKOCTh, MPOXOASIIYI0 4Yepe3 TMpsiMyro a U Touky K . JlokaxeM, 4YTO
npsMasi D JIeKHT B 3TOM IIOCKOCTH. JICHCTBUTENBHO, €CIM JOMYCTUTh, YTO
npsiMasi b mepecekaeT IMJIOCKOCTh @, TO IO JIEMME O IEePECCUYCHUU IUIOCKOCTH
napajuielIbHbIMA TPSIMBIMU TIpsiMas ¢ TaKXKE IepecekaeT IUockocTh o. Ho Tak
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kak c\\ag, TO W TpsAMas a MepecekaeT IUIOCKOCTh 0, YTO HEBO3MOXHO, HOO
npsiMasi @ JISKUT B MIIOCKOCTH Q.

2. [Ipsimbie @ u b He nmepecekaroTes, Tak Kak B IPOTHBHOM Cllydae 4epe3 TOUKY
UX TepeceueHus npoxoaunu Obl JBe mOpsaAMmble (a u b), mapaienbHble
IpsIMOiL ¢, 4TO HEBO3MOKHO. Teopema j0ka3aHa.

3. IMapajiebHOCTH NPSIMON H IJIOCKOCTH.

Onpenenenue. Ilpsamasn u niockocms HA3bIBAIOMCS NAPALIEbHbIMU, eCllU OHU He
umerom oouwux mouyex.

Teopema. Ecau npamasn, ne nexcawias 6 OAHHOU HNAOCKOCHU, NAPAielbHA
KaKou-Huoyob npamoi, aex;cauieil 6 Imoil Ni0CKOCmuU, mo OHA napajiieibHa
OaHHOIl NJIOCKOCHU.

JlokazarenbcTBO. PaccMOTpUM  TMJIOCKOCTh O M JIB€ NapajljiesibHble NpsIMbIe a
U b, pacmonoXeHHbIe Tak, 4To mpsMmas D JIeXKHUT B IUIOCKOCTH a, a MpsAMas a He
JIGKUT B ATOU MIocKocTH . JlokaxkeM, 4uTo al| o. JlomycTim, uto 310 He Tak. Torma
npsiMasi a epeceKkaeT MIOCKOCTh O, a 3HAUUT, MO JIEMME O MEepecedeHn  MI0CKOC-
TH TapaJuIeIbHBIMKU NPSIMBIMU TNpsiMasi b Takke mepecekaer miockocth a. Ho ato
HEBO3MOXKHO, TaK Kak TpsiMas b JeXKUT B IUIOCKOoCcTH o. WTak, mpsimas a He
NEPECEeKaeT MIOCKOCTh 0, MOATOMY OHA MapajulelibHa ATOW TJIOCKOCTH. Teopema
J0Ka3aHa.

JlokaxkeM eIe JBa yTBEPKACHUS, KOTOPBhIE YacCTO HMCIOJB3YIOTCS MPHU PEIICHUU
3ajay.

1°. Ecau nnockocmos npoxooum uepes OGHHYIO NpaMYIO, NAPALNETbHYIO OpY20ll
NJIOCKOCMU, U nepecekaem 9my NJIOCKOCHMb, MO JUHUS NepeceyeHus NI0CKOCmell
napanieibHa OaHHOU NPAMOU.

2°. Eciu oona uz 08yx napannienvHulX NpAMbIX NApaiielbHad OAHHOU NAOCKOCMU,
mo opyeas npamas 1ubo makaice napaiieslbHa OAHHOU NI0CKOCHU, U0 JeHCUm 8
MOt NJIOCKOCMU.

Iopsinok npoBeaeHusi padoThI:
Hcnonb3yst TeOpeTUUeCKHe CBENICHUS W MPUMEPHI, BHITIOIHUTH MPEJI0KEHHOE
npenojaBaTeieM 3aJaHue

3ananue 1751 padoThI.

Tect mo teme «llapasieabHocTts npsimpix. IlapanienbHocTs NPAMOH H
IUIOCKOCTI
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IIpakTyeckas padora

Tema: «B3aumMHoe pacmnoJiokeHue NpAMbIX B IPOCTPAHCTBE)»

esab padoThbI:

1. ®opMupoBaTH YMEHUS U HABBIKU PEIICHUS TECTOB U 3a7]a4 C UCIIOJIb30BAHHEM
TEOpeEM

2. ®opMuUpPOBaTh YMEHUS U HABBIKA CAMOCTOSITEILHOI'0 YMCTBEHHOTO TPY/a

3. [IpuBuBaTh yMEHUS U HABBIKK PAOOTHI CO CIIPABOYHBIM MaTE€PUATIOM

4. Onpenenutb ypoBEHb OCTATOUHBIX 3HAHUM CTYJICHTOB I10 TaHHOU TeMe

KpaTkue TeopeTudyeckue CBeJIeHUSA:

Teopus.

CxkpemmBamoumuecss mnpsimble. Eciu  ABe mNpsaAMbIe TEPECEKAOTCA  WIIH
napasieiabHbl, TO OHHU JEXaT B OJHOW MIOCKOCTU. OIHAKO B MPOCTPAHCTBE JBE
psIMBIE MOTYT OBITh PACIIOJIOKEHBI TaK, YTO OHU HE JIEKAT B OJIHOU TIOCKOCTH, T.
€. HE CYIIECTBYET TaKOM IJIOCKOCTU, KOTOpas MPOXOJIUT Yepe3 00e 3T TpsMBIEC.
SIcHO, 4TO Takue MPsMbIE HE MEPECEKAIOTCS U HE TTapasUIeIbHBI.

Onpenenenue. /[[ge npsamvie HA3b186A10MCA  CKPEUWUBAIOWUMUCS, €CNIU OHU He
Jievrcam 8 0OHOU NIOCKOCMU.

[Tpu3HaK CKpeIUBAIOIIUXCS MPSIMBIX.

Teopema. Eciu 00na u3 08yx BpAMBIX J1eHCUM 6 HEKOMOpOU na0cKocmu, a
opyzasa npamasn nepecekaem Imy NiA0CKOCHMb 6 MouKe, He Jexcauiell Ha nepeoil
nPAMOIL, MO IMU NPAMbBLE CKPEUUBAIOUUECH.

JlokazatenscTBO. PaccmoTpum mnpsimyro AB, nexaiqyto B IUIOCKOCTH d, W
npsimyto CD, mepecekaronryro 3Ty IDIOCKOCTh B Touke C, HE Jexalie Ha
npsiMmont AB.

Hoxaxem, uto AB m CD — ckpenuBaronigecss npsmbie, T. €. OHU HE JIeKaT B
OJTHOM TTOCKOCTH. JIeMCTBUTEIBHO, €CIIU JOMYCTHTh, 4TO npsimbie AB u CD nexat
B HEKOTOPOH TUIOCKOCTH [, TO TIJIOCKOCTH 3 OyJeT MPOXOIUTh uepe3 MpsaMytro 4B u
Touky C ¥ MO3TOMY COBHAJET C IUIOCKOCThIO 0. HO 3TO HEBO3MOXKHO, Tak Kak
npsmas CD He nexuT B iockocty o. Teopema goka3aHa.

Bo3Mo:xXHBI TpH cJjy4assi B3aHMHOIO pPACIOJOXKEHHS [BYX IMPAMBIX B
NMPOCTPAHCTBE:

a) npamble nepecexaomcs, T. €. IMEIOT TOJIBKO OJIHY OOIIYIO TOUKY ;

0) npsamvie napanienvhusl, T. €. IEKAT B OJHOU MJIOCKOCTH U HE TIEPECEKAIOTCS |

B) npsAMble CKpewuearomcesi, T. €. HE JIeKAT B OJJHOM MJIOCKOCTH .

Teopema. Uepe3 Kaxcoyrww u3z 08yxX CKpewyuearOwWuxca npAamMviX npoxooum
NJ10CKOCMb, NAPALIEAbHAA OPY20U NPAMOI, U RPUHILOM MOJIbKO 00HA.
Hoka3zarenscTBo. PaccmoTpum ckpemmBatomuecs npsimbie 4B u CD .

JlokaxxeM, d4ro 4Yepe3 mpAMyr0 AB TPOXOIHUT IUIOCKOCTh, NapajuleibHas
npsmoit CD, 1 mpuTOM TOJIEKO OfHA.

[TpoBenem depes Touky A mipsimyto AFE, mapamienbayto npsimoit CD, n 0603HaunM
OYKBOHM @ MIIOCKOCThb,  MPOXOJAILYl0  uepe3  mpsimble AB u AE. Tak  Kak
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npsmas CD He JeXHT B INIOCKOCTH @ M NapajuiesibHa npsMoi AE, nexanieil B 3Tou
iockocty, To npsiMas CD napanensHa MIOCKOCTH a.

SIcHO, 4TO @ — €OWHCTBEHHAs IUIOCKOCTh, MPOXOAsAlias dYepe3 Npsamyo AB u
napasensbHas npsamoid CD. B camom gene, mrobas aApyras IUIOCKOCTb,
npoxonsmias uepe3 npsaMyr AB, nepecekaercs ¢ TmpsAMorl AE, a 3HAYWT,
nepecekaercs u ¢ napayenbHoi et npsimoit CD. Teopema nokasana.

HarnsagHol wutroctpanen 3T0M TeOpeMbl CIIYKAaT JABE JOPOTH, OJHA U3 KOTOPBIX
NPOXOJUT 10 ACTaKaje, a qpyras — noj dctakanon (cm. puc. 19). Huxuss mopora
JIEKUT B INIOCKOCTH 3€MJIH, MApAJIIEIBLHOM JOPOre Ha 3cTakaje. SIcHO, 4To U uepes
JOpOTy Ha 3CTaKkaJe MPOXOJMUT IUIOCKOCTbh, IMapajulesibHas IJIOCKOCTH 3€MIIM, a
3HAUYUT, NapajuiesibHas HUXKHEH opore.

Teopema. Ecnu cmoponvl 06yx y2n06 cOOMEEmMCHIEEHHO COHANPAGIEHbl, MO
makue y2/ivl pa6Hbl.

Yroa Mexay nNpsiMbIMH.

JIroOble n1Be mepecekarouiuecs: MpsiMble JIeKaT B OJIHOM TJIOCKOCTH M 00pa3yroT
YeThlpe Hepa3BepHYTHIX yria. Eciu u3BecTeH OAMH W3 3TUX YIJIOB, TO MOKHO
HaWTH U Apyrue Tpu yraa . [Iyctb o — TOT U3 yrioB, KOTOPBIM HE MPEBOCXOAUT
mo00i M3 Tpex OCTaJdbHBIX YIJOB. Torga TOBOPST, UTO )20 MedxHcoy
nepecexkarnuuMucs NPAMbIMU PAGeH (.

BBenem Temeph MOHATHE yIyla MEXKAY CKPEUIMBAIOIIUMUCS — MPSIMBIMH.
ITIycte AB u CD — nBe ckpemmBaromuecs npsiMbie . BozbMeM NpOU3BOJIBHYIO
Touky M; nmpocTpaHcTBa " IIPOBEIEM qgepes Hee
npsmbie A; B1 u C1 D1, cooTBeTCcTBeHHO MapaieabHbie psiMbiM AB u CD.

Ecnu yron mexnay npsmeivu A; By u C1 D1 paBen ¢, To OyzieM roBopuTh, 4TO 201
medncoy ckpewugarowgumucs npamvimu AB u CD pasen .

Iopsinok npoBeaeHus padoThI:

Hcnonb3yst TeOpeTUUECKHe CBEJICHUS W MPUMEPHI, BHITIOIHUTH MPEII0KEHHOE
IperoaBaTeieM 3aJaHue

3amanue a5 padoThl.

Tect mo Teme «B3auMHoe pacnosioxkeHHue MPAMbIX B IPOCTPAHCTBE»
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IIpakTyeckas padora

Tema: «IlapaniesIbHOCTH IJIOCKOCTE»

esab padoThbI:

1. ®opmupoBaTh YMEHHUS U HaBBIKH PEIICHUS TECTOB M 3a/1a4 C UCIOJIb30BAaHUEM
TEOpEM

2. ®opMUPOBaTh YMEHUS U HABBIKK CAMOCTOSITEIIBHOT'O YMCTBEHHOTO TPy/1a

3. [IpyBUBaTH yMEHUS ¥ HABBIKK Pa0OTHI CO CITPABOYHBIM MaTEPHATIOM

4. OnpeaenuTh ypoBEHb OCTATOYHBIX 3HAHUW CTYJICHTOB TI0 JaHHOUW TEME

Kpatkue TeopeTnueckue cBeeHUs:

Teopus.

IMapannenbHbIe IVIOCKOCTH.

MpbI 3HaeM, 4TO €CiM JBE IIIOCKOCTH UMEIOT OOIIYI0 TOUKY, TO OHH MEPECeKaAIOTCs
no mnpsmoit (akcuoma Asz). OTcroma cleayeTr, 4YTO JBE IUIOCKOCTH JIHOO
NEPECEKAIOTCS M0 MPsIMOM , OO HE MepeceKaroTcs, T. €. He UMEIOT HU OJHOM
0011Ie# TOYKH .

Omnpenenenue. /[ge niockocmu HA3b18AOMCA NAPANIETbHLIMU, €CIU OHU He
nepecekaromcs.

[IpencraBienne o mapauieNbHBIX TUIOCKOCTAX JAOT MOJ U MOTOJIOK KOMHATHI, /1BE
IPOTUBOMOJIOKHBIE CTEHBI, TOBEPXHOCTh CTOJIA U MJIOCKOCTH IMOJIA.
[TapamienbHOCTH MIIOCKOCTEH o M B 0003HayaeTcs Tak: o|f. PaccmoTpum npusHak
napajiyIeIbHOCTH ABYX MIOCKOCTEH.

Teopema. Ecau 0se nepecekawwuecai  npamvele 00HOU  NI0CKOCHU
COOMBENCMBEEHHO NAPAIIEIbHbL 08YM NPAMBIM OPY20ll NAOCKOCHIU, MO IMU
N10CKOCHIU RApPAlelbHbl.

JlokazatenscTBO. PaccmoTpum nBe miockoctd o U . B mmockoctu o jexar
MepECEKAOIIECS B Touke M npsimbie a U b, a B IJIOCKOCTH [ —
npsiMbie a1 1 by, mpudem a||la; u b\\b1. Jokaxkem, uto o|p. [Ipexae Bcero oTMeTHM,
YTO I10 NMIPU3HAKY MapaLUICIIbHOCTH MPSMOU M TUIOCKOCTH al|f 1 bl|f.

JlommycTuM, 4TO TJIOCKOCTH O M 3 HE MapajuienbHbl. TOr/ia OHU MepeceKaroTCs 1o
HEKOTOPOW TMpsAMON ¢. MBI MNOXYy4dWSIH, 4YTO IUIOCKOCTh 0O IIPOXOJAWUT Yepe3
NpSIMYI0 @, TIapaJUIeNIbHYI0 IUIOCKOCTH [3, W TEpeceKkaeT IUIOCKOCTh [ 1o
npsiMoii ¢. Otcroga cieayer (1o cBOMCTBY 1°), 4To MpsAMbIE a U ¢ MapaJIIEIbHBI.

Ho miiockocTh o MPOXOAUT TakKe yepe3 MpsiMyro b, mapalieJbHyI0 MJI0CKOCTH f3.
[Tostomy b|lc. Takum  oOpa3om, depe3  Touky M  mpoxomsTr  JBeE
npssmeie a U b, mapauienbHble npsamMod ¢. Ho 3TO HEBO3MOXKHO, TaKk Kak IO
TEOpeME O MapaJyIeIAbHBIX MPSAMBIX 4Yepe3 TOUKYy M TPOXOIUT TOIBKO OJHA
npsMasi, mapajienbHas TpsIMOM c. 3HAYWT, HAIIE IOMyIIeHHE HEBEpHO H a|f.
Teopema oka3aHa.

CaoiicTBa napaJjieJIbHbIX IVIOCKOCTEH.

1°. Ecau 0se napannenvbHvle HIOCKOCMU Nepecedenbl mpemvell, mo JIUHUU UX
nepecevenusi napauieibHbi.
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2°. Ompe3Ku napanieibHvlX NPSAMbIX, 3aKTIOYEHHble  MedHcO0y  NapaiielbHblMU
NIOCKOCMAMU, PAGHDL.

IHopsinok npoBenenust padoThbl:

Hcnone3ysa TEOpETHYECKHE CBEACHUS W MPUMEPHI, BBIIOJHUTH MPEIII0KEHHOE
IpenoAaBaTeeM 3aJaHue

3ananue 1is1 padoThI.

Tect mo teme «IlapajiebHOCTD JIOCKOCTED)

63



IIpakTuyeckas padora

Tema: «IlepecraHoBKI»

esab padoThbI:

1. ®opmupoBaTh yMEHHUS U HABBIKM pEIICHUA 3a7ad Ha T[EPECTAaHOBKU U
BBIYHUCIICHUS 110 (hopMylie pakTopraIoB

2. ®opMuUpPOBaTh YMEHUS U HABBIKA CAMOCTOSITEILHOI'0 YMCTBEHHOTO TPY/a

3. [IpuBuBaTh yMEHUS U HABBIKK PAOOTHI CO CIIPABOYHBIM MaTE€PUATIOM

4. Onpenenutb ypoBEHb OCTATOUHBIX 3HAHUM CTYJICHTOB I10 TaHHOU TeMe

Kpatkue TeopeTnueckue cBeieHUs:

Ilepecmanogkamu u3 n 31eMEeHmMOE HA3bIBAIOMCA MAKUE COCOUHEHUA U3
gcex N I1eMeHmos, KOmopvlie OmaudawOmca o0pyz om O0pyza nopaoKom
PAcnonodicenus INeMeHmos.

Yucno nepecTaHOBOK U3 N 3JIEMEHTOB 0003HAYaeTCs CUMBOJIOM P 1 BeIunCsieTCs
o ¢opmyse:

Pn =nl

n! =1'2'3'4-' 5'6---(?1—1]?1

Harpumep: 5= 1" 2-3-4:5-620=120

Pi=41=12"3-4=64=24

3apaua 1. CKOJIBKUMH cIOcO0aMM MOTYT BCTaTh B OUepeb B OUJIETHYIO Kaccy 6
YeJnoBeK?

Pe=61=12"3"4-5-6=3620=720

Otert: 720 coco6oB

3apauya 2. CKOJIBKO Pa3auYHBIX MPABUIBbHBIX (C TOYKUA 3PEHHS] PYCCKOTO SI3bIKA)
¢pa3 MOKHO COCTAaBUTb, M3MEHSA TOPSIOK CJIOB B MPEUIOKEHUU: «S mormen
TYJISTBY.

P;=31=12"3=¢6

«51 momen ryisTte»

«S1 rynaTe momen»

«'ynsaTs s momen»

«'ynsate nomuen s»

«lTomen s rynaTe»

«lTomen rymars s»

OtBerT : 6 ppa3

3apaua 3. CKOJIBKMMH CIOCOOAMHU MOKHO PAcCTaBUTh HA MOJKE 8 KHUT, Cpeau
HUX 2 KHUTH OJIHOTO aBTOPa, KOTOpbIE MPH JIOOBIX MEPECTAHOBKAX JOJIKHBI
CTOSITH PSIIOM?

VYcnoBHo OyneM cudTaTth JBE KHUTM OJHOTO aBTOpa €IWHOW KHurou. Torma
KOJIMYECTBO CMOCOOOB PACCTAHOBKH YCJIOBHBIX KHUT HA MOJIKE OYJET paBHO YHCILY
MEePECTaHOBOK U3 CeMHU ieMeHToB: P7 = 71 = 1 2:3-4-5-6-7 =120 42 = 5040
Ho B kaxnoil Takoll NEPECTaHOBKE KHHUIM OJHOIO aBTOpPa MOXHO ITOMEHSTh
MeCTaMu, O3TOMY O0IIee YUCIIO CIOCOOOB PAaCCTAHOBKU KHUT Ha MOJIKE OyleT B 2
pasa Oomble, T.€.
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50402 = 10080
Otset: 10080 cmoco6oB

3amaua 4. CKOJbKO pPa3IMYHBIX TPEX3HAYHBIX YHCEN, BCe MUPPBI KOTOPHIX
pa3IUYHbI, MOXKHO 3aMMcaTh ¢ MOMOIIBIO ITudp 2, 3, 4( mokazaTh HATJISAIHO).

P;=31=12"3=¢6
234, 243, 324, 342, 432, 423
3agaua 5. BeraucianTe:

IRFALT R b+ L = b o N AN B A -

11!=

= 1213= 156
IHopsinok npoBeneHust padoThbl:

1-2-3-4-5-6-7-83-910-11

I/ICHOHBSYSI TCOPCTHUCCKHUC CBCIACHUA W IIPHUMCPLI, BBIIOJHUTL MPCAJIOKCHHOC

MNpCrnoAaBaTeyicM 3a1dHUC

3ananue 1Js1 padoThI.

1 Bapuant | 2 BapuanT
Pemuts 3agaun.
CKOJIBKUMH ~ CTIOCOOaMH  MOXXHO  cocTaBHTh | CKOJBKAMH  croco0aMH MOXKHO —COCTaBHUTH

crrcok u3 10 uemosex?

CIINCOK U3 9 yenoBek?

CKOJBKMMHU CIOCOOAMH MOXKHO pacipeenuTs 12

KJIACCHBIX KOMHAT 1101 12 yueOHbIX KaOMHETOB?

CKOJIbKHMH CITOCOOaMH MOYKHO pacIpeieiTh
11 xnaccHpix koMmHar mox 11  y4eOHBIX
KaOWHETOB

CKOJIPKO pa3NUYHbIX MPABWIBHBIX (C TOYKHU
MO>KHO

3peHHMsI  PYCCKOTO  si3bIKa)  (pa3
COCTaBUTh, W3MEHsSI  TMOPSAJOK  CJIOB B
MPeUIOKEeHUH: «Bo JBOpE T'yiseT KOKay

CKOJIBKO Pa3JIMYHBIX TPABWIBHBIX (C TOYKH
3peHUsI PYCCKOTO  si3bIKa) (pa3  MOMKHO
COCTaBUTh, W3MCHSA TMOPAIOK CIIOB B
npetoskeHun: «Ko MHe mpumiesn apyr»

CKOJIBKMMH CIIOCO0aMH MOYKHO pacCTaBUTL Ha
nonke 7 KHUT', CpCIu HHUX 3 KHUTH OJHOI'0
aBTOpa, KOTOPBIC IIpHU JIFOOBIX IEpECTaHOBKAX

JIOJDKHBI CTOSITh PAJIOM?

CKOJIBKUMH CITOCOOaMH MOKHO PacCTaBUTh HA
nojke 6 KHUT, Cpeld HUX 3 KHUTH OJHOTO
aBTOpa, KOTOpBIC TPH JIFOOBIX MEPECTAHOBKAX
JIOJDKHBI CTOSITh PSIIOM?

CKOJIBKO Pa3IMYHBIX TPEX3HAYHBIX YHUCEII, BCC
I_[I/I(bpbl KOTOPBIX pa3jIM4YHbI, MOKHO 3aIlMCaTb C

nomo1ipio 1udp 4, 5, 6( mokazarhk HarJsAIHO).

CKOJIbKO Pa3JIMYHBIX TPEX3HAYHBIX YHCEN, BCC
(Pl KOTOPBIX Pa3IMYHbI, MOKHO 3aIlliCaTh
¢ mnomompo mupp 7, 8, O( mokasarh

HAarJIsTHO).
Brraucnnts: Brurancnnts:
15! . 58465 170 & THTE
120’ 66! 14!’ 77!
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IIpakTHyeckas padora

Tema: «PazmemieHusn»

esab padoThbI:

1. ®opmupoBaTh YMEHHMSI W HaBBIKM pEIICHMS 3ajlad Ha pa3MelICHUs |
BBIYUCIICHUS 110 (DOpMYJie pa3MeleHU

2. ®opMUpOBaTh YMEHUS U HABBIKA CAMOCTOSITEIbHOI'0 YMCTBEHHOTO TPY/a

3. [IpuBuBaTh yMEHUS U HABBIKK PAOOTHI CO CIIPABOYHBIM MaTE€PUATIOM

4. Onpenenutb ypoBEHb OCTATOUHBIX 3HAHUM CTYJICHTOB I10 TaHHOU TeMe

Kpatkue TeopeTnueckue cBeeHUs:

Pazmewenuamu u3z N 3j1emenmoé no M 6 KaxicoomM HA3bl6AIOMCA mMaKue
COeOUHeHUA, KOmopvle omauuaromca opyz om opy2a Jaudo camumu
Inemenmamu (Xxoms 0vt 0OHUM), TUOO NOPAOKOM UX PACHOJIONHCEHUA.

o T
Yucno pa3MCIICHUN U3 N 271eMeHmoe no m 0003HAYaeTCsI CHMBOJIOM A‘ﬂ u

BBIYHCIISIETCS 10 (hopMYyIIe:
!

A‘T:{ﬂ—m:]!
nN=1234:-5:6---(n—1)n

Hanpumep: 51=1"2-3 -4~ 5 =620 =120
3agauya 1. Kaxnas u3 msaTe moApyr cobupaercs BeuepoM IMOWTH TUOO0 B KHHO,
mn6o B tearp. CKOJIBKUMHU Pa3IMYHBIMH CIOCOOAMH 3TH 5 TMOAPYT CMOTIHU OBI

pOBECTH Beuep?
5! 50 12345

*":'*2 G-2z=a31= 123 =4"5=20
Ortsert: 20 crtoco00B

A-E-'l'ﬂd
3amaya 2. Berunciaurs: Als - Ap AZ v A4 AZ. 7z - AF-AS-AY,
15! 15!
Ais: (15-3) = 12:= 13 1415 = 2730
10! 10!

ASo= Go-s) = 51 = 678910 = 30240
A%, AZ L AZ - 90430+42=92

5 EH 5_- )
AE: {5—.2:]: = 3] = 4 5=20

. B! 5:
Ag=(e-2n=7, = 56 =30

, I 7
.1":'1-;: (7—2) = 51 = 67 =42
A3*al 8404210 q050

AZ 42 = 42 =25

_Ton

3 7
A _{??aj _31 4567 =840
AS= 7-ax =41=567=210

66



I¥
A%: (7—2) =

A

=67 =42

2 2 2
Ag "Ay Afo= 56" 72 90 =362880
H a!
Al-e2n=5=78=56
g! 9_'
A§= (g—2t=71=8 9=72
108 10!

Azm: (10-2) = 9_ =9 10=9g

Orser: A1s = 2730 : Alo = 30240: A3 + A% + Al = g2

AZTas
a2~ 25: A3~ AS- Al = 362880
IHopsinok npoBeneHust padoThbl:

I/ICHOHBSYSI TCOPCTHUCCKHUC CBCIACHUA U IIPHUMCPLI, BBIMOJHUTL IMPCAJIOKCHHOC

MIpCrnoAaBaTejyicM 3a1dHUC

3ananue nJs1 padoThI.

1 Bapuant

2 BapHAHT

Pemmuts 3agaun:

Haiitn uncno pasmeniennii u3 10 smemMeHTOB
o 4

Haiitn uncno pasmemenuii u3 12 snemeHTOB
o 7.

CroJpKMMH cmocobamMu M3 8 KaHIUIATOB
MOXHO BBIOpaTh 3 4eIOBEeKa Ha 3 JOJHKHOCTH?

CronpknMu criocobamu n3 10 xamnumatos
MOYKHO BBIOPATh S YEIOBEK Ha 5 JODKHOCTEH?

Haiitn ymncno pasmemnieHnii u3 12 syieMeHTOB
1o 6.

Haiitn umcno pasmemenuit u3 17 snemeHToB
o 10.

CKOJIBKUMH CITIOCOOaMH MOYKHO BBIOpaTh 5
4yeJoBeK U3 15 Ha copeBHOBaHUA?

CKOJIbBKUMH CIToco0aMu MO>KHO BBIOpaTh 8
YeJI0BEK M3 15 Ha copeBHOBaHUA?

Brraucnnts:

Brrunciante:

13 . 6 . 2 2 2 .
Az, AY, Aj+AD +AL,

AZYAZ 3
. a3 . Al
al Ag - Az - A,

13 . 9 . 3 3 3.
A‘fl} ’ Jcl15- ’ AE +A6 +A'_‘-" ’

3+ ,4

AsTAs A:'A:'A:
a2 ' 7 9 11

9
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IIpakTHyeckas padora

Tema: «CoueTanusp»

esab padoThbI:

1. ®opMupoBaTh YMEHUS U HABBIKU PEIICHUS 3a/71a4 HA COUETAHUS U BHIYUCIICHUS
o ¢hopmysie coueTaHun

2. ®opMuUpPOBaTh YMEHUS U HABBIKA CAMOCTOSITEILHOI'0 YMCTBEHHOTO TPY/a

3. [IpuBuBaThH YMEHHUSI M HABBIKU PAOOTHI CO CIIPABOYHBIM MAaTEPUATIOM

4. Onpenenutb ypoBEHb OCTATOUHBIX 3HAHUM CTYJICHTOB I10 TaHHOU TeMe

Kpatkue TeopeTnueckue cBeeHUs:

Couemanuamu u3z N 3j1eMeHmMO8 NO M 6 KaAMHCOOM HA3bIGAIOMCA MAKue
COCOUHEeHUA, KOMmOopble omauyawmca opyz om oOpy2a xomsa 0Obl O00HUM
INNEMEHMOM.

o m
Yueno codetaHuil uz N siemenmos no M o6osHauaercs Cn . Bolumcnsercs mo
dbopmyse:

n!
Cﬂmz m!ln—m)!

nN=12-3-4-5-6---(n—1L)n

Hanpumep: 51=1°2-3-4-5 =620 = 120
3apauya 1. CkonbkuMu criocobamMu u3 8 KaHAUAATOB MOXKHO BBIOpaTh 3 delloBeKa
Ha y4acTHe € COPEBHOBAHUAX?

. =i 8 12danedE 6
Ca: 3lg-3) = 3151 = 1-2.31-2.345 = 123 = 7 8 = 56

3agaua 2. Beryuciaurs:
Cois; Co1C%
=1

15! %-10-11-12-13-14-15 3:11-13-15 6435

C8s=8!15-8) = gi71= 1234567 = 2 = 2z =32175
C%+ C% = 126+7 = 133
9! ol &789
(59 =5!(-5) = 5121 = 1234 = 729 = 126
7! 7!
g_f’{:’rﬁj—ﬁl {0 12 4 _ o4
agaya 3 IIOKEDKI/ITG C 4+C 4+C 4+....+C 4= 2
C“ Ci_
= 1(mo cBOMCTBY coYeTaHU)
4! 4!
Cr 11{4-1)t = 1131 =4
Cizae—2)t=2121=12=2 =6
4! 4!
Ci=a-a)=31=4
24=272'2'2=16
CO4+C14+C24+. . ..+C44 = 1+4+6+4+1 =16
16=16
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OTBeT: paBEHCTBO BEPHOE
IHopsinok npoBenenust padoThbl:

I/ICHOHBSYH TCOPCTHUUCCKUC CBCACHUA W IIPHUMCPHI, BBIIIOJHUTDL HPCIAJIOKCHHOC

MperogaBaTcjicM 3aJlaHnC

3ananue 1Js1 padoThI.

1 Bapuant |

2 BApHAHT

Pemnts 3a1aun:

CkoJibkuMH  crioco0aMyd  MOKHO BBIOpaTh B
rpynne u3 25 yyamuxcs 3 4YeJoBeKa Ha
TOPOJICKYI0 MaTEMaTHUECKYIO OJIMMITUATY?

CKOJIBKHMH CITIOCOOAMU MOYKHO BBIOpaTh B
rpynne w3 20 ywamuxcs 3 uenoBeka Ha
TOPOJICKYIO0 MAaTEeMaTHUECKYIO OJIMMITHATy?

N3 8 coTpynHUKOB B HIOJIE MOTYT TOWTH B
orimyck 3 uyenoBeka. CKOJBKMMH croco0amMu
3TO MOKHO cJienaTh?

N3 10 coTpyaHHKOB B HIOJ€ MOTYT MOWTH B
oTnyck 4 uyenoBeka. CKOJBKUMHU crocoOamu
3TO MOKHO c/ienarh?

Berauciute: C713,; C27 ; C7's8 ;C7 9+U’7

Beranciute: C1e; C™724 ; C7%57 ;C° 8+(,*6

Joxaxure C”7+C*7+C‘7+. e O ;= 2

Hoxaxute C° G-i-()l 6+C‘ 6+' . ACT 5 A

TTpOBEPBTE PaBEHCTBO T 14T 4= T _

IIposepsTe paBerctBo Cs — C3 5= Cls

-
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IIpakTuyeckas padora

Tema: «bunom Herorona»

esab padoThbI:

1. ®opmupoBaTh yMEHUS U HABBIKM PELICHUS 3a]1a4 Ha BBIYUCIIEHUS 0 (hopmyie
6unoma HeroTona

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
Kpatkue Teopernueckue cBeieHHA:

®opmy.ia ounoma HeroToHa:

(a+b)"= Chan + Caanip + Chan2p2 + ...+ Cltarmpm 4+ Cit pn,

®opmyna HetoToHa 06magaet ciaeIyromuMy CBOMCTBAMHU:

1. B Pa3lIoKECHUU neyuieHa (a+b)" mo bopmyre HeroToHa
cojaepxkurcs N+1 ujeH.

2. CymMMa mokasareeii a v b B kax1oM wieHe paBHa N.

3. brunomuHaNBEHBIE KOAXPOUITUEHTHI, paBHOYJAJIEHHBIE OT Hayaia M KOHIA
Pa3I0KEHHMsI, PABHBI MEXKITY COOOM.

4, bunoMuHanpHbie KO3 GUIMEHTHI COBMAAIOT C YACIAMU COOTBETCTBYIOIIEH
CTpOKHU TpeyroybHuka [lackans.

5. CymMa OMHOMHHAJIBHBIX KO3 puImeHToB pasioxenus (a+b)" pasua 2",

2" = COt+Cl+C? #....+C"y

6. Cnaraemsie B pa3noxern (a+b)" MoxHO moyunuth 1o o0mieit popmyie

kE  n—kpk
Thr1= Co @D (= 0,1,2,.....m),

I'me Tien . (k+1)-e cmaraemoe

Ipumep. Haiitu paznoxenue (a+x)8
Hcnonszyem popmyny HproToHa, momydaem:

0 1 2 3 4 5 6 7 g
(a+x) = Czg8 + Caa’p + Caatp? + Cag5p3 +Caatp? +Ca3p° +Caa2pf + Cag b7 + Ca pe,
[Tocuntaem k03P PUITUEHTHI:

Ca=Cs = 1( mo cBoOMCTBY)
a! ol

Ci=Co=7me-7! =711:1= 8
Cz Cﬁ, —8. S_l E

g= 8 = 6!(8-6)! = g121= 1.2 =28

2 s _ 8  a e78
Ca= CE = 5!{8-5)! :ﬁ:m: A 8:56

8! gl 5678

C=21(8-4)! = 141 = 1234 = 572= 70

[ToncrapisieM B pa3ioxeHHE:

(a+x)® = a8 + 8a’b + 28a’h? + 56a°h® +70a%h? +96a3p’ +28a2b° + 8ab” + b,
IHopsinok npoBeaeHust padoOThI:
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I/ICHOHBSYH TCOPCTHUUCCKUC CBCACHUA W IIPHUMCPBI, BBIIIOJHUTDL HPCIAJIOKCHHOC

MperoJgaBaTcjicM 3aJlaHnC

3aanue 1Js1 padoThI.

1 Bapuant | 2 BApHAHT
Haiitu pa3noxenue:
A) (a+B)™° A) (atB)

B) (2n + 0,1m)°

B) (0, 2n + 3m)*
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IIpakTyeckas padora

Tema: « PaccTosiHue Mexay AByMs TOYKAMM»

esab padoThbI:

1. ®opmupoBaTh YMEHUS U HABBIKU PELICHUS 3a]1a4 UCTIOIb3Ys (POPMYIIBIL.

2. @opMUpPOBaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK pabOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUN CTYIEHTOB MO JAHHOUN TeMe
Kpatkue Teopernueckue cBeieHHA:

Paccrosinne Mexay A1ByMs TOUKaMM A(X1; y1; Z1) 1 B (X235 y2; Z2) BbIUHKCIASIETCS
1o popmy.ie

AB = \/(Xz —x1)% + (y2 —y1)* + (22 — 7;)?

3amaya 1. Jlane touku A(4;3;2), B(2;4;-5), C(-2;3;-1). Haiimute menuaHsl
TPEyroibHUKa, TUIOMIAAb TPEYTrOJdbHUKA, €ro MEPUMETP U ONPENCIUTE BUJ
TPEYroJIbHUKA.

B

aHo :

A(4;3;2),

B(2;4;-5)

C(-2;3;-1).

Haiitu:
Sasc -?
PABC-?
AM, CN, BK -?

A C

Penienue:
1

Sasc = 2zZAC*BK
Pagc = AB+BC+AC
1. Haiinem koopaunaTel Touku M- 6epeM koopauHaTel Touek B u C, Tak Kak

Touka M nexuT Ha cepeaune otpeska BC
B M C

Xy +Xo

J1J1st 3TOTO BOCTIOJIB3yeMCsl POPMYJIOi KOOPIUHATHI CEPEIUHBI OTPE3Ka: X = 2 ;
¥1+¥= 2y +23

2+(-2) 443 —5+(—1)

Mx= 2 =0;y= 2 =35;z= 2 =-3)
72




Touka M( 0; 3,5; -3)
Haiinem nnuny meauansr AM.

IAM|= (0—4)*+ (3,5-3)* + (=3 - 2)*
V42 +0,52 +52_ 16 +0,25+25 _ /4125 ¢ 4

2. Haiinem xoopaunatel Touku K- 6epem koopaunatsl Touek A u C, Tak Kak
Touka M nexut Ha cepeaune orpeska AC
A K C

Xy +Xz

JIi1st 3TOT0 BOCIOB3yeMCs (hOpMYJI0i KOOPAMHATHI CEPEANHBI OTPE3Ka: X= 2 ;Y
¥1+¥= Zy+Eg

= 2 2= 2

4+({—2) 343 2+(—1)
Kx= 2 =1lLy=2 =3;z= 2 =05
Touka K( 1; 3; 0,5)
Hainpem nnmuny meaunansl BK.

IBKl- /A -2+ (3—4)2+ (05— (-5)°-
Jp+qz+&y=J1+1+3m%:ﬁ@amh%ﬁ

3. Haiinem xoopaunatel Touku N- 6epeM koopauHaThl Todek A u B, Tak kak
Touka N JIeKUT Ha cepeauHe oTpe3ka AB
A N B
|
X:L +}Iz

JI71s1 5TOro BOCIONb3yeMcs (POPMYIION KOOPAMHATEI CEPEAMHBI OTPE3KA: X= 2 |y
Vit¥s Zy 425

= 2 2= 2
442 3+4 24+(-5)

N(x= 2 =3;y= 2 =35;z= 2 =-1p5)
Touka N ( 3; 3,5; -1,5)
Haitnem nmuny menuansl CN.

ICNL VB —(—2)7+(3,5—-3)*+ (—1,5— (1))
V52 +0,52+0,52_ /25 + 0,25+ 0,25 _ /25,5 ~g 4

[TonyyaeM menraHbl |AM| - 6,4
IBKl- g 6

ICNl =504

4, Haxonum eI CTOPOH

IABL(2—4)2+ (4—3)2+(—5—2)2_+22+12+72_+1+4+49_+/54

~73
JACL (—2-4)*+ (3—3)*+ (-1 —-2)*_ V6% +32_36+9 _ 45 x4
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IBCl- v/ (—2—2)2+ (3—4)? + (-1—(-5))2_ 47+ 12+ 47_J16+ 1+ 16

33 R 7
Tpeyronsank ABC - mpon3BOJIbHBIN

5. Pagc = AB+tBC+AC =7,3+6,7 +5,7=19,7
AB+BC+AC 197

6. ITo hopmyne I'epona: p = 2 =2 =98
_ \/9,8 *2,5%3 141 _ J311,395

OtBeT : Sapc=17,6

~17.6

Papc =19,7
IAM_ g 4
IBKl= 6 6
ICNI= 5,04

Tpeyronsauk ABC - mpou3BOJIbHBII
Ilopsanox mnpoBeneHuss padoThl: Mcnonb3yss TeEOpeTUUYECKUE CBEICHUS U
PUMEPBI, BBITOJIHUTH NPEJI0KEHHOE MPENOJaBaTEIeM 3aJaHue

1 papuanT | 2 Bapuant

1. PemmmTs 3a1a4y:

Jansr Touku A(-4;7;3), B(2;-3;5), Hansl Toukn A(-1;-5;5), B(-1;-3;5),

C(-10;3;1). Haiiaure nepumerp | C(0;-3;4). Halimute mnepumeTrp TpeyroJjbHHUKA,
TPEYroJIbHUKA, IJIONIa b TPEYrOJIbHUKA, €ro | IUIOMAAb TPEYrOJIbHUKA, €ro MeAuaHbl H
MeJIMaHbl U ONPEICITUTE BUJ] TPEYTOJIbHUKA. | ONPEICITUTE BUJ TPEYTOJIbHUKA.
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IIpakTyeckas padora

Tema: «KoopanHaTbl BeKTOpa»

esab padoThbI:

1. ®opmupoBaTh YMEHUS U HABBIKU PELICHUS 3a]1a4 UCTIOIb3Ys (POPMYIIBIL.

2. @opMUpPOBaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH YMEHUS U HABBIKK pa0OTHI CO CIIPABOYHBIM MaTEPHUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO JaHHOU TeMe

Kpatkue Teopernueckue cBeieHHA:

Koopannarsl BekTOpa.

3aaquM B MPOCTPAHCTBE MPSMOYTOJIbHYIO cucteMy koopaunat Oxyz. Ha xaxaoi
u3 HOJIOKUTENBHBIX NoJIyocei OTJIOKUM oT Havana
KOOpJIMHAT e()uHqutbzd BEKTOP, T. €. BEKTOp, JUIMHA KOTOPOTO PaBHA EIMHMIIC.

OGo3HaunM 4vepes ! enuHUYHBIA BekTOp ocu abcumce, 4epes / — enuHUUHBIA
—

BCKTOPp OCH OpAuHAT HU HYCPEC3 k__ e)lI/IHI/I‘lelﬁ BCKTOp OCH allllJIMKaT.

&4 3 T

Bexropsl 1 J ;K nazoem xoopounammuvimu eexmopamu. OUEBHUIHO, STH BEKTOPHI

—

He KOMIUTaHapHBL. [loatomy .i06oit  eexkmop @ mooxcno  paznosxcumv  no

— = = -
KOOPOUHAMHbIM 6eKmopam, m. e. npedcmagums 6 eude & = xt +yl + zk

npuyem  Kodhuyuenmol  paznodcenus X, y, L onpeoesitomcs,  eOUHCMBEEHHbIM
0opaszom.

-
KosdduimenTsl X, y ¥ Z B pasjiokeHud BekTopa & 10 KOOpAMHATHBIM BEKTOpaM
=
Ha3bIBAOTCS KOOPOUHAMAMU gexmopa & ¢ OaHHOU cucmeme
=
koopounam. Koopaunatel Bekropa @ OymeMm 3anmchiBaTh B (UIYPHBIX CKOOKax

: e AT
nocie 00o3HaueHus BekTopa: (0 ;Y; 23
PaccMoTpuM IpaBuMIIa, MO3BOJIAIONIME M0 KOOPAWHATAM JIaHHBIX BEKTOPOB HAWTH
b
KOOPJAMHATHI KX CYMMBI, PA3HOCTH U IMPOU3BEICHUS BEKTOPA Ha TAHHOE YHCIIO.
1° Kaowcoas xoopounama cymmvl 08YX uiu 0Oojee B6eKMOpo8 pasHd CyMMe
COOMBEMCMBYIOWUX KOOPOUHAT DMUX 6EKIMOPOE.
5 -
Jpyrumu  cioBamu, eciu & (K15 V15 213w b X25025 223 jannmie BEKTOPBI, TO
= _:" " "
pextop @ + Pumeer xoopaumarer K1 + X2; Y1 +¥2; 23 + 25}
2°. Kaocwcoass  koopounama — pasmocmu 08X  8eKMOPO8  PABHA  PA3HOCHU
COOMBEeMCmMBYIOUUX KOOPOUHAM IMUX BEKMOPO8.
= —
Hpyrumu cioBamu, eciu & (45 V15 213w b (25925 223 janmmre BEKTOPBI, TO
= —
BexkTopd — b nmeer koopmuHaThI{X1 — X35 ¥1 — V25 Z1 — Z2}

3°. Kaoxcoas koopounama npouszeedenus 6eKmopa Ha YUcio PaeHa Npou3eeoeHuro
coomeemcmayouel Koopduﬂambz 8EKMOpaA HA MO HUCIIO.

I[pyrHMI/I CIIOBAMH, €CITH @ {GY: 2} naumit BEKTOD, K — JIAHHOE YHUCIIO, TO
BEKTOP 3k nmeer KOOPIMHATHI {Kx; Ky; KZ}
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3agaua 1. Jlanel  BEKTOpHI a{3; _4$?}, ri0;1; _4}, ¢{2;0;1},  3ammmmre

—

]

pa3IIOKEHHE ITHX BEKTOPOB 10 KOOPAMHATHBIM BekTopam L; J ; K-
— = = P S P = =
Pemenne: 3=31-4J + 7K; BE=] gk €=l + k

Oreer: 8 = 31 - 4] + 7k

—

BE—]._gk

Coolyk

3agaua 2. JlaHBl BEKTOpHI at3; 4'7} ri0:1; 4} ¢{2;0;1},  Haitnure
KOOP/IMHATBI 1 JUTHHY BEKTOPOB: 44E, |a+B| 3k [B] ¢ [3—¢| 3L €], 23+3E.-
c ¢ |2a+3E — cl’ |23+ |3E| _|¢| |

Pemennue:

3 B(B3+0; —4+1;7—4)

a+E {3; —3:3}
|3+8|=v32+32+3°=4/9+9+9 =27-33
l3l=v32+42+72-/9+ 16 + 49-+/74
Bl=v0Z+ 12+ 42 -0+ 1+ 16=v17

|3+ [B] =74+ V17
3.83-2,-4-0;7-1
3.c{1; —4;6}

|3—¢=v12+ 42+ 62=-4/1+ 16+ 36=1/53
|Al=v32+ 42 +72-+9+ 16+ 49-+/74
1€l=v2Z2+ 02+ 12=/4+0+1 =5
|3-1¢]=v74_+/5

0a{2%3;2%(—4);2*7}

23 {6;—8;14}

3B {3+0;3 +1;3 + (—4))

3E {0;3;—-12}

0d4gB_ C{6+0—2;—8+3—0;14+ (—12) -1}
od4+3E - ¢ {4:-5:1}

|22+ 38 — €| =42+ 52+ 12 -+/16+ 25+ 1=+/42
123l= V62 + 82 + 142 = /36 + 64 + 196 = V296
|3B]- 02+ 32+ 122 -0+ 9 + 144 — /153
1B=v2Z+ 02+ 12-y24+0+1=+5
|23]+|3E|-|¢] =296 + V153 .+/5
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OTBeT: d+E {3; _3;3}, |3+ E| = 3@, |3]+|E] 74, m, a.

C{1; —4;6} |3—2¢l=v53 [EL1¢| =V74.5 2d+3E -
¢4 —5:11 123+ 38 — €| =42+ 57 + 17 = V42 |23}, |3E].

€] =+/296 + V153 /5

Iopsimoxk mnpoBeaeHuss padorTwl: Mcrions3yss TeopeTHUECKHE CBEICHHUS U
MIPUMEPDI, BBIMIOJHUTD MPEIJIOKEHHOE PENOaBaTEIEM 33 JaHUE

1 papuanT 2 BapHaHT

3aHI/IC3TB PA3JIOKEHUEC BEKTOPOB IO KOOPANMHATHBIM BEKTOpaAM i ; ; ; E , €CJIN:

a {6;,—-23}, B {-3;40}, c{0;-2;0}, e|a {8-3;2}, B {3;-51}, cf0;—42}e
{1; 0; 0} {6;0; 0}

—

Haiiti may 1 KoopauHaThI BekTopoB | & B |a + Bl, |al+[8l, a-c, [a—¢l, [al-Ic], 2a+3E - ¢,
|2a + 38 — cl, 12al+|3&l-[cl, ecnm:

a{-1;2;0},8{0; -5 -2}, ¢{2; 1, -3} a{1;-2;1},2{0;3; -2}, ¢{2; 1, 0}
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IIpakTyeckas padora

Tema: «CkansipHoe npou3sBeeHNe BEKTOPOB»

esab padoThbI:

1. ®opmupoBaTh yMEHUS U HABBIKU PEUIECHUS 3a/1a4 UCTIONb3Ys (POPMYIIbL.

2. @opMUpPOBaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK pabOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO JaHHOU TeMe

KpaTkue TeopeTuyeckne cBeileHUs:

CkajqsipHoe mnpou3BeieHHe BEKTOPOB. CKalAPHbLIM _NPOU38eO0eHUEM 08YX
6€KMOpPOE HA3bIEACHICA NPOU3Ee0eHue ux OJUH HA KOCUHYC Y2ia Melcoy

=

numu. CKaJsIpHOE TPOU3BEACHUE BEKTOPOB AU E oGosnauaerca Tax:a D, Takum

o0Opazom,

5. [a]- [b|cos(@B)

Kak v B mmanuMeTpuu, CripaBeIJIuBbI YTBEPIKACHUS:

CKanapHoe npouseedenue HeHy1e6blX 6eKMopo8 PAGHO HYJI0 Mo20a U moabKo

mozoa, Ko20a Imu 6eKmopvl NePpneHOUKYIAPHbLL;

cKanapuwlil Keaopam eekmopa (m. e. CKanapHoe npou3eedeHue 6eKmopa Ha

cebs) pasen Keaopamy €20 OJUHDbL.

CkansipHoe IPOU3BEICHHUE JIBYX BEKTOPOB MOXKHO BBIYMCIINUTD, 3HASI KOOPAUHATHI

ATUX BEKTOPOB: CKAIAPHOE npouseeoenue
. —

6eKmopos aix1;¥1;213 g b (x2;¥2; 22 svipaxcaemcs opmynoii

db- X1X2ty1y2+7122

Kocunyc yraa & mexay HEHYJIEBBIMU

. —
BekTopamu @ xX1; Y1213 y b {x2;¥2; 22} pprancasercs mo dbopmyie

B e e e S

[
- T T - R S
COS @ — J\Ix1+_1 i+z3 ,\,-‘*z"‘}z"‘zz

OcHOBHBIE CBOMCTBA CKaJISIPHOTO MPOU3BEICHHS BEKTOPOB.

= T =
Jlist mo6b1x Bektopos 2 , P €y moGoro uncna k cnpasenineb paBencrsa:
=2 ) —
1°. 220, npuuem =0 npu 2 70.

03b - b3
20,40 = a(HepeMeCTHTe.HLHLII/I 3aKOH).

_3_}

3%, (El +bye= d¢ be (pacnpeaeauTeIbHBIN 3aK0H).

)

4°, k(El by=( kaj b (coueTaTe/IbHbIN 3aKOH).

—

3az1aqa 1 JlaHbl  BEKTOPBI a- 2_: ] 3kyb =i 3f + 4K Bprumcmure

. d b ar, bj - (El + b) K. (El -2 by (ki 21) BbIUKCIUTE yroNl MEXIy BEKTOPAMHU
Y BBISICHUTE KaKOW OH (OCprII/I, TYIIOH, IPSIMOIA).

Pemenue:
a{2;1;-3}

78



b{1;—3;4}

111:0;0}

j{0;1;0}

k{0;0;1}

d b= 2%1+ 1%(-3) + (-3)*4 = 2-3-12 = 2-15=-13
dT= %1+ 1%0 + (-3)*0 =2

bj= 1%0+(-3)*1+4*0 = -3

@ K=0*0+1*0+(-3)*1=-3

b= 1%0+(-3)*0+4*1 = 4

@+D)K =3R4 DK = 344 =1

(ﬁ 25) [k+1 2}) dK4+3ai_pdjJ 25ﬁ_25f+4_}

dJ= 2%0+1*1+(-3)*0 = 1

bi= 1%14(- 3)*0+4*0=1

@2by (K 1_of)=3R 4 3T 93] bR _ 9l 4 4b] = 342.2%1-2%4-2%1+4%(-3)
= -3+2-2-8-2-12 = -25

1

1

L

J:L

d b= 2%+ 1%(-3) + (-3)*4 = 2-3-12 = 2-15= -13(Tymoit yrom)

Xy Xo Iy Vo +Ey Zp

[ [
(L2, .2, 2  |[.2, . 2, %2
COS f — __\Ix1+;l.?1 +z37 __\Ixz+;l.?2 +z35

214+ 1{—3) +({—3)=4 —13 —13

COS@ = 4/ 22+12+32-4/12+32+4% = \/14.4/26 = V364

Omser:2b = -13;3T1=p:b/= 3 @+b)K=1: @20y (ks 1. 2))=25: yron

~13
Tymoif; COS & = 364

Ilopsinok mnpoBeaeHusi padoTwl: Microns3ys TeopeTHMUECKHE CBEICHHUS U
MIPYMEPHI, BBITIOJIHUTD MPEIJI0KEHHOE ITPEIo/IaBaTeIeM 3a1aHIe

1 BapuaHt 2 BapHAHT

1. Braucnure CKaJ'ISIpHOG HpOI/I3Be,Z[eHI/IC BCKTOPOB:

abath); G+B)E @-2Db) (k+1-2]), ecm:

A=51+3]-ku B=1-47+ 2k A=20+2)-ku B=1+3j+k

BelsicHute, Kakoi yron ( OCTpBIH, IPSAMOMN WM TYTIOi) MEX Ty BEKTOpaMHU: a) a U E; 0)

:2_I+4j-2E;E:f-3f+E; 5:?+2}'-3E;E:4f+2}'+ﬁ;
C=1-5142 k c=31-j+2k
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3. Beruucnaure yroin mMexay BEKTOpaMHU

a) af{2;—2;0}, B{3;0;-3} ; 0)af0;5;0},
E{D; —\."'E; l}.

a) 5{\."’5; "'E; 2}, E{—E; —3; 0}
6) a{—2,5;2,5; 0}, 8{—5;5; 5v2}.
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IIpakTyeckas padora

Tema: «Paguannas mepa yria. [IIoBopoT TOYKH BOKPYI HA4aJI1a KOOPAMHAT
esab padoThbI:

1. ®opMupoBaTh yMEHMS U HABBIKM BBIYMCICHUS PAJUAHHON U IPalyCHOU MEpHI
yIila ¥ IOBOPOTAa TOYKH BOKPYI Hayajaa KOOpIAUHAT

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
Kpatkue Teopernueckue cBeieHHA:

Paguanuas u rpagycHast mepa yrJja.

Omnpenenenune: LleHTpanbHbIN YroJy, ONMPAIOIIMICA HA AYyry, JJIMHA KOTOPOM
paBHA panyCy OKpPYKHOCTH, Ha3bIBAa€TCA YIJIoM B | panuas.

dopmyna I nepeBoa yriia u3 paarual B IpagycChl:

180
o pax = (— *a)°

3o

[Tpumep1: HaiiTu rpagycHyio Mepy yria 4 paj
3l 180 320

spag= (1 *a pam)° =135°
dopmyra 1Sl IepeBojia TPaJayCcoB B PauaHbl:

n
a"ZE*apan

[Tpumep 2: Haiitu paaunannyio Mepy yria , paBHoro 15°
I 1l

15° = 180 *15 pan = 1z pajg

IToBOpPOT TOYKH BOKPYTI HAYAJIa KOOPIAMHAT.

Kaxmomy nedcTBUTENTFHOMY YHCITY 0 COOTBETCTBYET €IWHCTBEHHAs TOYKa
€IUHUYHOUN OKPYKHOCTH, Mojydaemas noopotom Touku P(1;0) Ha yron a panuas.
OkpyxHOCTh, pamuyca | cM ¢ LEHTpOM B Hayajie KOOpPJIWHAT, Ha3bIBAIOT

€AMHUYHON OKPYKHOCTBIO. ‘

[Tpumep3: npu noBopote Touku P(1;0) Ha yron g pan noisyvaetcs Touka M(0;1).
/4*
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[Tpumep 4: HaliTu KoopaAMHATHI TOUYKH, IOJy4eHHOU oBopoToM Touku P(1;0) Ha

510
yrona - T
ST 5+180

Tak kak - — = -
2 2

= - 450°= - (360 +90)°, TO mosTy4aeM TOUKY

I

N

padotsi: Mcnons3ys

IMopsimok mnpoBeaeHus

»

TCOPCTUYCCKUC  CBCIACHUA

NPpUMCEPHIL, BHITIOJTHUTH MPCAJIOKCHHOC IPCIIOAAaBATCIICM 3aIdHUC

3ananue nJs1 padoThI.

u

1 Bapuant 2 BApHAHT
Haittu rpamycHyro mepy yria

2M 30 M 5 2m .30 O 50
7% 2o Al ERERPErTEe

Haiitu paguannyio Mepy yriia, paBHOTO

32°; 128°; 150°; 190°;,45°

46°; 132°; 170°,210°,90°

Haiitu koopArHATHI TOYKH, MTOJTy4eHHOM ToBopoToM ToukH P(1;0) Ha yron

“3—“ .- 2250 - 24017

T2I1

@ | =

_5;1350;_
&
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IIpakTyeckas padora

Tema: «3HaKM CHHYCA, KOCHHYCA M TAHT€HCA. 3aBHCHUMOCTb MEK/AY CHHYCOM,
KOCHMHYCOM M TAHI€HCOM OJHOI'0 M TOIO0 e yIrja»

Heab paboThi:

1. ®opmupoBaTh yMEHUS U HABBIKU BHIYMCIICHHS] TPUTOHOMETPUUECKUX (DYHKUIUN
2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBeHb OCTATOYHBIX 3HAHUN CTYIEHTOB MO JJAHHOM TeMe

3HaKM CHHYCa, KOCHHYCA H TAHTeHCA.

/ﬁ‘ \ /j

sin @ cos

3aBUCHMOCTH MEKAY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOIO0 W TOIO Ke
yrJja.

v

Sin’e +cos?a =1 too =
Cigo:
Sina=+v1—cos?a ctgo=— -
TEx
cosa =+1—sinfa l+tg2a = l_,,,
coFT
tga*ctgo=1 ctg?o+1 = .
sind

Ipumep 1. Beranciuth 3HaYeHUS KaXKIOW W3 TPUTOHOMETPUUYECKON (PYHKIIWH,
eciu

3
COSA=_5y
e N Z
Pewenue : Bocnons3yemes Gpopmyioit Sin® = +V1—rcos®a
am
T < <— .
Tak kak 2, 10Sin"<0, 10 ecrs B dbopmysie mepen KOPHEM HYXKHO

IOCTABUTD 3HAK «-».

Sin®=—VT—cos”a = _Ei)z_ Jia: ( :

sin @ 4 El 4 3
tga—cusaz-i:(-i):-i (-3):3
1 4
ctgo=tga = 1:3 =4
2 il 3
Otset: Sin® =-5; tgo =3 ; ctgo. = 4.
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IIpumep 2. Bbrunciuth 3HaY€HUs KaXKIOW M3 TPUTOHOMETPUUYECKOM (PyHKUUH,

€CJIn

am
tea=3u" “* <7,

1

Pemenue: Boconb3yemcs popMynoit 1+tg2a = cos? @
1

U3 Hee nomydaeM cos’o = 1+tg2a
T<a<>

Tak kax 2, 10cosT€0, 10 ects B dbopmye mepes; KOpHEM HYKHO

MMOCTaBUTH 3HAK «-».

Y10

10

BocTonb3yemcst popmyoit Sin @ = +V1 — cos® a,

37
o= —

Tak xak © 2, 10Sin'<0, 10 ecrp B dbopmysie mepen KOPHEM HYXKHO

IMOCTABUTH 3HAK «-».

410

1_ P
Sin® =—vV1—cos?a=- 10 )2 = -
1 1

ctgo =tga =3
3 1

|'1_ 10 [0 3
100 = _ /100 = _ \7p

=

Otser: Sin® = -+/10; cosa = - v10 ; ctga = 3.
Iopsaaok npoBeaeHuss PadoThbi: VICIIONb3yss TEOPETHYECKHE  CBEIEHHS
IPUMEPBI, BBIOIHHUTE IIPEAI0KEHHOE NPETIONABATENIEM 3a]aHUE

3amanue 1151 padoThl.

51

1 Bapuant

2 BapHaHT

BbluncJuTh 3HaAYEHHUS KAKI0H U3 TPUTOHOME

TPUUYECKOH (PYHKIMH, eCIIn:

cosa =08 nl0<=<a<

v lH

ccrsa::-i U — <l << 27
s:‘ncx:-gnaﬂ—'q{cxﬂzn. sz‘ncx:é Hn:ﬁga:aﬂ—”,
tga=-2,4 u - <a<m. tga—i H0< <=

3

T 3m
Ctga_ﬁ u ]"E{:CI{::—.
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IIpakTyeckas padora

Tema: «Tpuronomerpuyeckue Toxaecrsa. @opmyJibl CI0KEHU D)

esab padoThbI:

1. ®opmupoBaTh YMEHMS U HABBIKUA PELIEHUS TPUTOHOMETPUUYECKUX TOXKJIECTB,
YMEHHUS IPUMEHSTh (POPMYIIbI CIOKEHUS .

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
Kpatkue Teopernueckue cBeieHHA:

Onpenenenue: Pagencmeo, cnpageonugoe 0Jisi cex OONYCMUMbBIX 3HAYEHUL d, NPU
KOmopvlXx  e2o0  Jesas  yYacmev U Npasas — 4acmv  UMEm  CMbICI-
HA3b18AEMCSl MOMHCOECHBOM.
3agauyn  Ha J0Ka3aTeNbCTBO TAaKUX PABEHCTB HA3BIBAIOT 3aJjayaMM  Ha
JI0KA3aTeJIbCTBO TOXK/ECTB.
[Ipu pemieHun Takux 3ajad HCIOJIB3YIOT CICAYIOIIME CIOCOOBI JOKa3aTeIbCTBA
TOXXJIECTB: TIpeoOpa3oBaHME JIEBOW YacTU K TMPaBOM; mpeoOpa3oBaHUE MPABOM
YacTU K JICBOM; YCTAHOBJIEHHE TOTO, YTO Pa3HOCTh MEXIy JIEBOW M IPaBOu
YacTsIMH paBHA HYJIIO.
Ipumep 1. JTokazaTh TOXAECTBO

1

1+ctg? & = sin a®

cos® sina+cosa 1
Pemenne: 1+ ctg? @ = l+sina =  sina = sina®
Ot ipeoObpa3oBaHus BEPHBI — TOXKIECTBO JT0KA3aHO.
IIpumep 2. JIokazaTh TOXKIESCTBO

Cos2@ = (1- Sin a)( 1+ sin )

Pemenue: o gpopmyne (1- S &)( 1+ S &) = 14+sin?® = cos 2@
ToxecTBO T0Ka3aHO.

IIpumep 3. Jlokazath TOX1€CTBO

COS 1+4sin @
1-sin @— COS@
Pemenue:

UtoOBI A0Ka3aTh 3TO TOXKAECTBO, MOKAXEM, UYTO PA3HOCTh MEXKIY €ro JICBOW U
MIPaBOM YACTSAMH PABHO HYJIIO

COS X 1+sin a cosa—(1—sin @) COS &—COS X

1-sin @- cosg = cosa(l-sina) = cosa(l-sina) =(

KpaTKne TCOPETHYCCKHUE CBCACHUA:
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dopmynamu CIIOKEHHS Ha3bIBAIOT
(popmyus,Beipaxatomme COS(& £ B) y SIN(@ £ By yepes cumycsr u xocumycsl
yriiop & H B.
Teopema. Jlist moGbix & ¥ B cnipaBensinso pasencrso
cos(a + B)= cosacosfB_sinasin f
cos(a— fB)-cosacosfB , sinasinf
sin(a+ f)-sinacosf ; cosasinf
sin(a — B)=sinacos B _cosasinf
Mpumep 1. Beraucyuts Sin 2 10°
] 1

sin 210°= sin(180° 4 30°) = sin 180° cos 30°%cos 180° sin30°= x +(-1)*2 =
1
-2

in2Z cosZ cos— sin~

Ipumep 2. Beruucnurs SIn—-cos— 057 -

. 8 T ¥m . T . a1
SIN—CO0S— COS— SIn— _ sin(—
7 7- 7 7= 7 -

T

7) = SINT = ()
Ilopsinox mnpoBeneHusi padoThbl: Mcnonb3ys TEOpEeTUYECKHWE CBEICHUS U
IPUMEPBI, BBHITIOJIHUTH MPEIJIOKEHHOE TIPETo1aBaTeIeM 3aJaH1e

3amanue 1551 padoThl.

1 papuanT | 2 BapuanT
1 Jloka3aThb TOXKIECTBO
A) gin@ _ l1+cosm ) Bin @ +1+|:'|:|3rf_ 2
l-cose  sming l+cosm gine  mine
ginfa+f8) _ tgattgPh B) cos(a+f) - Ctgﬁ —tgfx
sinfe—f) tga-tgf cosa zin f
gin @ cos@ .
=1-cosa B - =1l+sina
B) l+tcosam 1 )1— gin o
2. Ynpocturb
cos a — ctga(— sin a) |tg(-a)cosa +sina
3. BuruucanTs
= . mw m 3m P ) (=T
A) 1,‘,"3 Sln(_ E) — 2Ctg(- ;) +4 C05( — .-._) A) 2 Bln[ E}+EDSI‘ a}
- Zcusf—£}+sln(—£}
v B -]
b) sin 73°% cos 17%+cos 73% sin 17°
B) ) sin 73° cos 13%- cos 73° sin 13°
. 7o g T . m
B) sin - cos - - cos - sin — o - - -
} - } - B) sin — cos — + cos — sin—
12 12 12 12
B T . 8m , m
I) cos — cos_ +sin—sin— . 1im rr 1im
I') cos ? COos T’ - sin? sinT'

86



IIpakTyeckas padora

Tema: «@opmy.sl ABoiiHOro yriaa. Cymma u pasHocTb cuHycoB. CymMmMma M
Pa3HOCTH KOCHMHYCOB.»

Heab paboThi:

1. ®opmupoBaTh yMEHUS U HABBIKU BHIYMCIICHHS] TPUTOHOMETPUUECKUX (DYHKUIUN
2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH YMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe

3HaKu cMHYCa, KOCHHYCA H TAHT'€HCA.

A ‘
s> . B

DopMyJIbI ABOWHOIO YIJIA.
sin2a = 2sina cos

cos 2a = cos2ex - Sinle

2tgo

tgoee = —2=

1-tg

Ipumep 1. Beraucauts Sin2%, ecnu
am

sina=_ 6™ <% <7

) _ -
Pemenue : Bocronb3yemcs hopmyioii €08 &= +V1 — sin® a,

am
Tak xak© — & {?, t0 cosI €0, 1o ectb B Qopmyne mepen KopHeM HyXHO

HOCTABHUTh 3HAK «-»:
cos®=—vV1—sinfa=_y1-(-06y2=.41-036=_4064=_038

sin 2a= psina cos & = 2(-0,6)(-0,8) = 0,96

Otsert: Sin2 % = 0,96

Ipumep 2. Borancmurs €05 2€, ecin COS & = 0,3

Pewrenne: Bocrionbzyemcst dopmymoit €08 2& = cos2@ - sjn2® = cos2® - (1- cos2®)
= c0s?® — 1+ cos?® = 2 cos®® -1 = 2(0,3)>— 1 =20,09-1=0,18 -1 =-0,82
Otser: €052 = . 0,82

1

Ipumep 3. Boruncauts tg2% | tg * =2
2tga
Permenne: Boconb3yemes hopmynoii tg2® = 1-tg* =
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4
Ortser: tg2%=13,
CyMMa ¥ pa3HOCTb CHHYCOB.
CyMMa u pa3HOCTh KOCHHYCOB.
+p a—ff

. - . 144
sing + sinff = 2511|T cos——

. . . o+
Sina - Slllﬁ = ZSIIITJ:il IEIIZI'STJ:il

e+ m—
cosc +cosff = ZCDSTHCDS—H

2
. atf . a-f
cosc-cosff=-2 sin—= sin—

IIpumep 1. Beruucaurs:
75415 75-15 U

. . 90U 2]
sin75; sin15-  pSIM—/—cCOS——_  ,SIN-7COS—= _  Haindhrnedll -

V2 43 s
20 2 & 2 =2
&
Otger: SiN75 4 sin15 -7
IIpumep 2. YpocTuTh BhIpaKEHUE:

i T T T zn
sin (1 + fl’) + sin (E—il’) = ,sin Grar,~m COS G772 %)  sin2 cosZ
3 3 2 2 =2 2 2
« IT "-.I'E
S~ cosa = 9e, COS@ =V3cosa

Ilopsinok mnpoBeaenuss PpadoThi: Mcnonb3ys TeopeTHUECKHe CBEISHUS U
IPUMEPHI, BHIMOIHUTH MPEJIOKEHHOE MPEerojaBaTeeM 3aJaHue

3amanue 151 paéoThl.

1 papuanT | 2 Bapuant
Brruuciants:
Beruucnurs Sin2a, eciau Beraucnurs Sin2ea, eciu
. 4 3m . 3 3m
sma::EHT:::cx:‘:ZH_ smcx:-gnnﬂ‘:cx:‘:ﬂ—.
3 2
Berauciuts cos 2a, ecimi cos & = - Z Brrumcnuts cos 2a, ecny cos @ = Z
_ 1
Boruuciouts tQ2a ,tg @ = 0,6 Beraucmnts tg2et | tg @ = :
Brraucnntb:
cos 75 -cos 15 5in 105+ sin 165
sin 105+ sin 75 cos 105 - cos 75
COS == + cos >~ sin— + sin —
12 12 12 12
YTpOoCTUTH BhIpa)KEHHE:
m m . m . m
cos[: -B) - CDS[:I + ) sm[: +£) + sm[: -B)
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IIpakTyeckas padora

Tema: «YpaBHenune COSX = @,

esab padoThbI:

1. ®opmMupoBaTh YMEHHSI U HABBIKH PEIICHUS TPUTOHOMETPHUUECKUX YpPaBHCHUMN
Biga COSX = @

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a
3. [IpyBUBaTH YMEHUS U HABBIKK pabOTHI CO CIIPABOYHBIM MAaTEPHUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUN CTYJIEHTOB MO JaHHOU TemMe
Kpatkue Teopernueckue cBeieHHUA:

COSX= @ COSX=—a

X = T arccos @ +2 ™ n; nE€z x =+ (T — arccos @) +2 T n; N€z
I ™

cosx= 0 X= 2 +7TN; NEZ

cosx= 1 x= 21n; nEz

cosx= —1 x= T +27Nn; nEZ

Y Kocunyca ecTh orpannuenne €osx € (—1;1)

Ipumep 1. Pemuts ypaBHEHUE
cosx= 1

Pelienue cMOTPHUM B TaOJIHIIE X= 21n: n&z
Otger: x= 2Mn: n€z

IIpumep 2. Pemnth ypaBHECHHE
1

COSX = -
2
1
Pemaem o ¢opMysie MoNOKUTEIBHOTO YUCTA X = =T arccos 2 + 27 n; n%z
1

=z
arccosz =

X
x——a+2”nnz

1o Ta6JII/IHe, noACTaBJIsICM B 3aIINCh

OTBerT: X = i ; + 27 n: nSz

IIpumep 3. Pemuts ypaBHEHHE
V2

COSX = — —

2

4y
Pemraem o ¢opmysie oTpuIaTeIbHOTO YHCIA X = 0T — arccos > jl+ 2n n; n%z
V2 _ =@
arccos z 4 HO TaOIMUIIE, MOACTABIIICM B 3aIIUCh

(jII + 2T 0%z

89




IIpumep 4. Pemints ypaBHEHHE
cOSX = ~

=]

1
Pemaem o gopmyiie moji0XKUTENIBHOIO YUCa X = — arccos s + 2T n; n%z
1

Tax Kak 5 He TabJIMYHOE BEIPAKEHUE , TO 110 (POPMYIIE CPa3y XKE 3AIUIIEM OTBET
1
Otget: x = T arccos 5 + 27 n: n€z

IIpumep 5. Pemiuts ypaBHeHUE
COSX = —

W | ra

2
Pemaem o ¢opmyiie OTpULIATETLHOTO YHCIIA X = (T — arccos 3 ]+ 2T p; n®z
2

Tak Kak 3 He TaGIHIHOE BRIPAXKEHHE , TO IO HOPMYIIE Cpasy IKE 3alHIIEM OTBET
2
Ortser: x = (T — arccos 3 2+ 27 n; n=z

IIpumep 6. Pemnth ypaBHEHHE
coOsX = 3
Penrenus HeT, Tak KaKk KOCUHYC MPUHAICKUT nHTepBay (-1;1)

OTBET: pelIeHns HeT , Tak Kak COS X € (—-1;1)

Ipumep /. Pemiuth ypaBHEHHE

cosdx=1

PemaeM mo ¢opmynie MOJOKUTETHLHOTO YHUCIA, TOJBKO BMECTO X CTaBUM BCE
BbIpaKeHHE 4X W TaK Kak ypaBHEHHE paBHO |, TO OTBeT OepeM U3 TOTOBOIO
penieHus B TabIuIe OT ypaBHEHUS

cosx= 1

4x = 2Tn: nSz

Henum teneps o0e yactu Ha 4
2mn

x= 2 :n%z
x= 2:n%z

Tn

OtBeT: x= 2 | NSz

IIpumep 8. Pemmuts ypaBHEeHHE

x@cosgz 1
2

,HGJ'II/IM 00e gactn YPaBHCHHA HA YHCJIO0, CTOAIICC CJICBA OT KOCHUHYCA: V¥
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1

]

+

by 1 1
COsS— = - —
¥2 paBHO3HAYHO TaOJUYHOMY 3HAUEHUIO 2

2= - /2 ; 3HaueHUe
X Yz

cos- _ —

[Tomyuaem 2=- 2

Pemaem 1o ¢popMysie OTPULATENBHOIO YKCIIa

x *-,"'E ]

o= (T = arccos 2 + 27 n: n&;z

V2 _om

2 4 110 TaONuIE, IOACTABIIAEM B 3aIIUCh

x JL

=2 (I — % +2mn; 0%

~

arccos

X
2=i 4+ 2T 0z

Teneps yMHOXaeM 00€ 4acCTH YypaBHEHUS Ha 2
am
x=175 +47nn%

> an

OTtBeT: X = i 2 + 4TS

Ipumep 9. Pemiuts ypaBHeHUe

T
cos(x +—
x+5
T
BwmecTo X cTaBEM 3, a OTBET 3alMCLIBAEM 110 YPABHEHHMIO U3 TAOIULIEI
cosx=10
T T T
3 =2 +7In: NSz, IIEPEHOCHM 3 B IPABYIO YaCTh C MPOTUBOIOIOKHEIM 3HAKOM
T T
X= ==, T 7 nE
3+ 2 +7In; Nz; npuBOAMM K 00IIEMY 3HAMEHATEIIO: 6
X = 2w 3Am
6+ 6 +n: n%z
X _ TT
6+ n%z
X _ T
OtBer: 6 +7n; n%z

IIpumep 10. Pemuts ypaBHEHHE

(1+ COSX)(3-2C08X)=(

[TpupaBHUBaeM Kaxayro ckoOKy k O u permaem
1+ COS X=() 3-2C0S X=()

COSX= _ 1 .2COSX = _3
3
Xy= T 427 0§z COSX =5 pemreHus Her, T.k. COSX € (-1;1)

Otget : X;= T +27n: nSz

ITopsimok mpoBeaeHusi PpadoThI: Cob3ysl TEOPETUUECKHE CBEIACHUS U
MIPUMEPBI, BBIIIOJHUTH MPEIIOKEHHOE TPENOJAaBATEIEM 3aJaHUE
3aganmue 119 padoThl.

91



1 BapuanT | 2 Bapuant
Peumnts ypaBHeHus
1) cosx =0 1) cosx =1
2) cr:-sx:i 2) cosx:-%
3) cos3x=1 3) cosbx=-1
4) CDS;E:_% 4) cosZ= 13
- - - 4 2
5)  cos(3x+2)=0 5)  cos(2x—7)=0
6) cgs[:';--g) +1=0 6) cos(g -%) -1=0
7) 2cos [33 +2x) =3 7) 2cos(= -2x)=-4/2
&
8) (1-2cos x)(1+3cos2 x)=0 8) (1+cos x)(V2+2cos2 x)=0

92




IIpakTHyeckas padora

Tema: «YpaBHenue »

eab pabdoThI:

1. ®opmupoBaTh YMEHUS U HaBBIKM PEIICHHUS TPUTOHOMETPUUECKHX ypaBHEHHI
BHJA

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
Kpatkue TeopeTnyeckue CBeIecHUA:

sinx = a sinx = —a
x =(-1)" arcsin a + ™ N; NEZ x =(-1)™? arcsin & + 1 n; n€z
sinx = 0 X= 7IN; NEZ
sinx =1 x= 7+ 27n; NEZ
sinx =—1 =- %1 2mn: nez
z L

Y cuHyca ecTh orpaHuyeHne Sinx €(-1;1)

Ipumep 1. Pemuts ypaBHEHUE
sinx=10

Pemenne cMmoTpum B Tabauie X=N; n®z
OTBeT: X=n; nz

IIpumep 2. Pemnth ypaBHEHHE

2
(] | I’-.'l]

Penraem o popmyte mosoxkurensHoro yncna x =(-1)" arcsin 2 + ™ n; n~z
VI_ o=

arcsin 2+ mo TabImIIe, MOICTABIIAEM B 3aIIUCh
T
x =(-1)" 4+ + ™ n; n%z
T

Otset: x =(-1)" *+ + ™ n; n%z

IIpumep 3. Pemuts ypaBHEHHE

1

Pemaem 1o popmyste otpumarensHoro duciaa x =(-1)™! arcsin? + ™ n; n€z
1 T

arcsin? ¢ o TabumIle, ITOACTABIISIEM B 3aIIHCh
T
X =(_1)n+1 £ 4 10 n; nEz
T

Otser: x =(-1)™! & + ™ n; n%z
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IIpumep 4. Pemints ypaBHEHHE

-

PemmaeM o hopMyiIe moToxuTenpHoro drcia x =(-1)" arcsin® + ™ n; nz
Tak kak He TaOJIUYHOE BRIPAXKEHHE , TO TIO POpMYJIE Cpa3y e 3alullleM OTBET

Otsert: x =(-1)" arcsin® + ™ n; n®z

IIpumep 5. Pemiuts ypaBHEeHUE

3

PemaeM 1o dhopmyite oTpruarensHoro uncna x =(-1)™! arcsin 5 + ™ n; n<z
3

Tak kak -5 He TaOJIMYHOE BBIpaXKEHUE , TO 1O hOopMYyJie cpasy ke 3amuiieM OTBET
3

Otset: x =(-1)™! arcsin £ + ™ n; n*z

IIpumep 6. Pemiuts ypaBHEeHHE
sinx =2

Penrenus HeT, Tak KaKk CHHYC PpUHAAICKUT uHTepBaty (-1;1)

OTBeT: pelIeHns HeT , Tak Kak —(-1;1)

IIpumep 7. Pemiuts ypaBHEHUE
s5in 3x = 1

Pemaem mo q)OpMyJ'IG ITOJIOKUTCJIBHOI'O 4YHCJia, TOJBKO BMCCTO X CTaBHM BCC
BBIPAKCHUC 3X U TaK Kak YpPaBHCHHC PABHO 1, TO OTBCT 6€pCM U3 TOTOBOT'O

peleHus B TabJIUIIE OT ypaBHEHUS
sinx=1
T

3x=2 " 2T &7
Jlenum Teneps 00€ yacTy Ha 3
27Ty
3 ;n%z
27In

=+
OtBeT: X = ¢ 3 n<z

T
=t "

IIpumep 8. Pemuts ypaBHEeHHE
sin =
3i— 1
5
JleimM 06e 9acTH ypaBHEHHS Ha HCIIO, CTOSIIEE CIIeBa OT CHHyca : ¥ 2
1

W2

. X
Sin - =
3= V% ; 3HayeHue ¥* paBHO3HAYHO TAOJIUYHOMY 3HAUEHUIO 2

sin = «,ﬂ_:
[Tonyyaem 3= 2

Pemraem mo popmyiie moaoKMTEILHOTO YUCIa

vl

2

X
3=(-1)"arcsinz + ™ n; n%z
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(o] | h.'l]

T

arcsin 110 TaOJINIIE, ITOICTABIISIEM B 3aIIHCh
X

n
s=(-1)"+ + T n; n%z

Tenepb ymMHO)kaeM 00€ YaCTH ypaBHEHUS Ha 3
x=%+3"n;n%z

Orger: x = < + 37 n; n%z

IIpumep 9. Peiuts ypaBHEeHUE
cos(x + g) =0

x+-
BMeCTO X CTaBUM 3 , @ OTBCT 3aIllMChIBACM IIO ypaBHeHI/IIO n3 Ta6JII/IHBI
sinx=10

T T
r+- =
3 = ™n: n%z, mepeHocHM 3 B IIPaBYIO YacTh C MPOTUBOMOIOKHBIM 3HAKOM
T
3+7n; n€z;
= _T
Otgert: 3 +7n; nSz;

IIpumep 10. Pemuts ypaBHeHHE
(1+ cosx)(3-2cos x)=0
[TpupaBHuBaeM Kaxayro ckoOKy k O u pemaem

1+ cosx=0 3-2cosx=0
cosx=-1 -2008X = -3
3
X,= T +27n; nez COSX =~ PEIICHHUS HET, T.K. cosx € (—1;1)

Ortser : X4= T +27n; NEZ

Ilopsinox mnpoBexeHusi padoThbl: Micnonp3yss TeopeTHYeCKHe  CBEICHHS
IIPUMEPBI, BBITOJIHUTD MPEJJIOKEHHOE MPETo/IaBaTesIeM 3a/1aHHe
3amanue a5 padoThl.

u

1 BapuanT | 2 Bapuant
Pemurs ypaBHeHus
1) sin x =0 1) sinx=-1
1 .z
2) sinx:g 2) sinx =- -
: _1
3) sin4x =1 3) 5l 2-1{ -
x 1 4) sin-= :—3
4) sin-=-— ' 2
Pz 5)  Sin(x-2)=0
5  sin( 3x+5):0 §  snC-2)-1=0
6) sin(g + g) +1=0 7) 25111(% -3x) =- 2
8) (1+sin x)(1-2sin x)=Q
7) 2sin(= +2x) = \/§
8) (1-2sin x)(1+3sin 4x)=0

95




IIpakTHyeckas padora
Tema: «YpaBHenue »
esab padoThbI:

1. ®opmupoBaTh YMEHUS U HaBBIKM PEIICHHUS TPUTOHOMETPUUECKHX ypaBHEHHI

BHJA

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a
3. [IpyBUBaTH YMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
Kpatkue TeopeTnueckue cBeieHHA:

tgx = o tgx = —a
X = arctg e + ™ Nn; NEz X = - arctg ¢ + 1 n; Nz

Y ranrenca HET orpannuyenui

IIpumep 1. Pemuts ypaBHeHUE
tgx=1

Pewienrie cMOTpUM 1151 HOJIOKUTENBHOTO YUCIA
x=arctg 1+ n; n€z
T
arctg 1=+ no Tabmnure, MoACTaBIsIEM B 3aKCh
T
x=+n; n€

T

OrtBer: X=;+n; n<z
IIpumep 2. Pemnth ypaBHECHHE

Pemaem mo d¢opMyne oTpulIaTeIbHOIO 4YHCIA, TaK KaKk Yy TaHTeHca
OTpaHUYCHHUIA, TO JIFOO0E YUCIIO MOXKET OBITH PEIICHHEM YpPaBHEHUS

x =-arctg 2 + ™ n; nz
OtBet: X = - arctg 2 + ™ n; n€z

IIpumep 3. Pemuts ypaBHEeHHE

HECT

Pemraem mo ¢dopmyiie mOJIOKUTETBHOTO YHCIIA, TOJBKO BMECTO X CTaBUM BCE

BBIpaKCHUE 4X

4x =27 n;n%z

Jenmum teneps 00e yacTu Ha 4
mn

x= ¢:n%z

OtBeT: X= 4;N°Z

IIpumep 4. Peminth ypaBHEHHE

96




3

I
T Wi

MEPCHOCHUM quCiIo, CTOAIICC rnepen TaHT'CHCOM B IIpaBYIO 4qaCTb C
IMPOTUBOITIOJIOKHBIM 3HAKOM

x 3

_tg_ —_

Pemaem 1o ¢opMyse TNOJOXKUTENBHOIO 4YHUCHA, TOJBKO BMECTO X CTaBUM
x

BBIpA)XCHUE 3
= S
s=arctg @ + n; nz

E
BoipaskeHue 3 paBHO3HAYHO TAOJMYHOMY BBIPAYKEHUIO
V3=

arctg 3 =6 10 TAGIHILE. [ToacraBnsiem B perieHue
£ T

1
VB

3= e+ n;nz
VMHO)aeM 00€ 4acTu ypaBHEHHS Ha 3

T

X=2+3n; nz
T

OteeT: X=2 +3 n; n<z

IIpumep 5. Pemuts ypaBHEHUE
)=1
x+Z

BmecTo X ctaBuM 2, a OTBET 3alKUCBIBAEM IO MOJI0KUTEIBHOMY YHCILY

T
x+-
3 = arctg 1+ ™n; n%z,

T

arctg 1= ¢ mo Tabnure, MOJCTaBIsIEM B 3aIKCh

T £
x+-_ <
3= 4+ ; nEZ’

T

IICPCHOCHUM iB IIpaByr0 4aCThb C IIPOTUBOIIOJIOKHBIM 3HAKOM

T w
X=—- -
3+ 4 +™n: nz; IPUBOAUM K 001IIeMy 3HaMeHaTelo 12
& 3m

X=- 12+ 12 +™n; n%z;
T
X=-12+™n; n%z
T
Orget: X=- 12 + ™'n; n%z
IIpumep 6. Permuts ypaBHeHUE
T

tg2x-%)+1=0
nepeHocuM 1 B mpaByro CTOPOHY C MPOTUBOIOIO0KHBIM 3HAKOM

tg2x-%)=-1
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T

BwmecTto x cTaBuM 2X - 4 a OTBET 3alMCHIBAEM 110 OTPULATEIIBHOMY YUCTY

| A

2x - + = - arctg 1+ ™n; n%z,

T

arctg 1= ¢ mo TaGuIie, MOJCTABIsAEM B 3aIHCh

T 14 T
2x -+= -+ +7p; nEZ, IIEPEHOCUM -4 C JIEBOM CTOPOHBI B MPaBYK C
IPOTHBOIOIOKHBLIM 3HAKOM
T m
2X = - ¢ + ™n; nSz,Beruncisem

IIpumep 7. Pemiuts ypaBHEeHHE
(5+ )(tg4x-1) =0
[IpupaBHUBaeM Kaxayro ckoOKy k O u pemaem

5+ =0 tg4x-1=0

=-5tgdx=1

Xi= - arctg 57 ™n; n®z 4x = arctg 1+ "x; k%2,
4x = #+ Tg; k%7,

13 TE

Otger : X1= - arctg 57 ™n; nz ; Xo= 1 ++ ; k52

Iopsaxox mnpoBeneHus padoTbl: Mcnonb3yss TeopeTHUYECKUE CBEACHHUS W
MIPUMEPBI, BBIMOJIHUTH NPEIJI0KEHHOE IPEN0AaBaTEIEM 3a1aHUe
3ananue 1js1 padoThI.

1 papuanT | 2 Bapuant

Pemurs ypaBHeHust

9) tgx=-1 1) tgx =3

10 tgx=3 __ ¢
) s 2) tgx=--

11) tg2x=0

3) tg5x=0

4 V3+tgZ=0

5)  1-tg(xt;)=0
x 1

6) tWBx-1)=7%

) 3+tgC -40=V3

12)  1+tg;=0
13) V3-tg(x-7)=0
14)  tg(F+2)=-1

15 3-19C +20=V3
16)  (tgx-5)(tg3x+y/3)=0
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8)

(tgx+2)(tg> — /3)=0
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IIpakTHyeckas padora

Tema: «YpaBHeHue ¢»

esab padoThbI:

1. ®opmupoBaTh YMEHUS U HaBBIKM PEIICHHUS TPUTOHOMETPUUECKHX ypaBHEHHI
BHJIA C

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH YMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
Kpatkue TeopeTnueckue cBeieHHA:

cigx = o cigx = —a
X = arcctg e + T n; NEZ X = - arcctg ¢ + 7w N; NEZ

| Y koranrenca HET orpannyenui

IIpumep 1. Pemuts ypaBHeHUE
ctgx=1

Pewienrie cMOTpUM 1151 HOJIOKUTENBHOTO YUCIA
x=arcctg 1+ n; n€z
T

arcctg 1=4 o TabyuIie, MOJICTaB/IsIEM B 3aIUCh
T

X= 4 n; Nz

T

OrtBer: X=;+n; n<z
IIpumep 2. Pemnth ypaBHECHHE

Pemaem mno Qopmyne oTpuIIaTeNpHOTO YHCIA, TaK KaKk y KOTAaHTeHCAa HET
OTpaHUYCHHUIA, TO JIFOO0E YUCIIO MOXKET OBITH PEIICHHEM YpPaBHEHUS

x = - arcctg 2 + ™ n; n€z

OtBeT: x = - arcctg 2 + ™ n; n

z
IIpumep 3. Pemuts ypaBHEeHHE

Pemaem mo Qopmyne MONOKUTENIBHOTO YKCIA, TOJIBKO BMECTO X CTaBUM BCE
BBIpaKCHUE 4X

w
=+
4x =2 n;n%z
Jenmum teneps 00e yacTu Ha 4

T mn

s n%z
=,
OTBeT; X =8 4 - n<z

(=@

IIpumep 4. Peminth ypaBHEHHE
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&
3 %5o

INEPpECHOCUM  YHUCJIO0, CTOoAmECC TICpCd KOTAHI'CHCOM B IIPpaByrO 4YacCTb C
IMPOTUBOITIOJIOKHBIM 3HAKOM

Pemaem 1o ¢opMyse NOJOXKUTENBHOIO 4YHUCHA, TOJBKO BMECTO X CTaBUM
x
BBIpA)XCHUE 3
= S
3= arcctg 3 +n; n€z

V3 L
Beipakenre 3 paBHO3HAYHO TAOJIUYHOMY BBIPAKCHHIO 2

3 o=

arcctg 3 =3 10 TaGiuue. [ToxCTaBIsIEM B pelICHHE
=3+ n;n%z

YMHOXaeM 00€ 4acTH YpaBHEHHS Ha 3

X="+3n; n%z

Otger: X="+3 n: nz

IIpumep 5. Pemiuts ypaBHEHUE

ctg(x + 32) =1

BmecTto x ctaBuMm x + g, a OTBET 3aIMKCBIBAEM IO MOJ0KUTEIBHOMY YHUCITY
X +§ = arcctg 1+ mn; nez,

arcctg 1= E 10 TaOJIMIIe, TOJICTABIISIEM B 3aMKCh

x+7= T+ mh; nez,

EPEHOCUM g B [IPABYIO YaCTh C IPOTHUBOMOJIOKHBIM 3HAKOM

x =—-+ Z +7N; NEZ; IPUBOJMM K 06IIeMy 3HaMeHaTeN0 12

X=- % = +mh; nez;
X=-Z +7n; nez
m

12
OtBeT: X= - - tmn; nez

IIpumep 6. Permuts ypaBHeHUE
ctgx-4)+1=0
nepeHocuM 1 B mpaByro CTOPOHY C TPOTHUBOIIOIOKHBIM 3HAKOM

ctgx-+)=-1

T

BwmecTto x cTaBuM 2X - 4 a OTBET 3alMCHIBAEM M0 OTPULIATEIILHOMY YUCITY
T

2x - + = - arcctg 1+ ™n; n%z,
T

arcctg 1= ¢ o Tabuuiie, MOJCTABIISIEM B 3aMUCh
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Th AE

IMPOTUBOITIOJIOKHBIM 3HAKOM
T T

2x = % - ¢+ + ™n: NSz Beruncisiem

+Nn; Nz, mnepeHocUM -

T

2x = ™n; n%z, nenum 06e YaCTH YpaBHEHHS HA 2

x= 2:n%z,

b

OtBeT: X= 2;N~Z,

IIpumep 7. Petuth ypaBHeHHE
(5+ ctgx)(ctgdx-1) =0

[IpupaBHuBaeM kaxayro ckoOky k O u perraem

S5+ctgx=0
ctgx=-5
X1= - arcctg 5+ mn; Nez

OtBer : X1= - arcctg 5+ nh; NEZ

ctgdx-1 =0

ctgdx =1
4x = arcctg 1+ mk; KEZ,
4x = E+ K, KEZ,

Xo= =+ k€EZ
1le 4

Xo== +5; kez
16 4

Ilopsinok mnpoBeaenuss padoTwi: Mcnons3ys TeopeTHueckue
IPUMEPHI, BHIMOIHUTH MPEJIOKEHHOE MPEerojaBaTeeM 3aJaHue

3amanue 151 padoThl.

C JIEBOM CTOpPOHBI B IIPaBYIO

CBCACHUA

1 Bapuant | 2 BapHaHT
Pemmuth ypaBHeHus1

17)  ctgx=-1 9) ctgx = /3
18) ctgx=3

19) ctg2x=0

20) l+ctg=0

21) V3-—ctg(x-7)=0
22)  ctg(;+2x)=-1

23 3-ctgC +29=V3
24)  (ctgx-5)(ctg3x+y/3)=0

=1 | pa

10) ctgx =-
11) ctg5x=0
12) V3+etgz=0

13)  1-ctg(x+)=0

14)  ctg (3x-3)= %

15 3+cgl -40=V3
16)  (ctgx+2)(cty; —V'3)=0
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IIpakTyeckas padora
Tema: «Tpuronomerpuyeckue ypaBHeHUA»
esab padoThbI:

1. ®opmupoBaTh YMEHUS U HABBIKU PEIIEHUS] TPUTOHOMETPUUECKUX YPABHEHUM.

2. ®opMUpOBaTh YMEHUS U HABBIKK CAMOCTOSITEIIBHOT'O YMCTBEHHOTO TPy/1a
3. [IpyBUBaTh yMEHUS U HABBIKU Pa0OTHI CO CITPABOYHBIM MaTEPHATIOM

4. OnpeaenuTh ypOBEHb OCTATOYHBIX 3HAHUN CTYICHTOB TI0 JaHHOU TEME
KpaTkue TeopeTHyeckmne cBeIeHUsI:

PaccMoOTprM HEKOTOPBIE IPUMEPHI PEIICHHUS TPUTOHOMETPHYCCKUX YPaBHCHUI
1. YpaBHeHus , CBOASINIAECS K KBAAPATHBIM

IIpumep 1. Pemuth ypaBHEHHE

2C0s?X — 5sinx+1=0

3amenss COS?X Ha 1- Sin?X, momyuaem

2(1- sin®x)-5sinx+1=0

2- 2 sin’X - 5sinx+1=0

CunrtaeM og00OHbBIE YJICHBI

- 2 sin?x - 5sinx+3=0

O0o03Hayas SiNX =y, MmoyiyuaeM KBaJpaTHOE YPaBHEHUE

-2y?—5y+3=0

a=-2:B=-5:¢=3

D= B?-4ac=25+24=49

547 1
yi= ~* =3 yo=?
TOJICTABIISICM B 3aMEHY
1. Sinx = -3 —ypaBHEHHUE He HMeeT PelIeHHs, TaK Kak SinX=(-1;1)
1
2. sinx=?

1
x = (-1)" arcsin 2 + ™n; n =z
14

x=(-1)"e +™n;n Sz

OtBer: x = (-1)"& + ™n; n &z
IIpumep 2. Pemuts ypaBHeHHE
tg?x + tgx — 2 =0

3aMeHsAeM tgX =y

y2+y-2=0
a=1;B=1;c=-2
D=p%-4ac=1+8=9

—1+3

V= ¢ =1

-1-3
Vo= 2 =22
[ToncraBnsiem B 3aMeHy
1. tgx=1

x=arctg1+"™n;n "z
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x1=++™;n%z
2. tgx=1
x; = - arctg2 + 7k; k €z

Oteet: X1 = ¢ +™; n z; x, = - arctg2 + "k; k &z
IIpumep 3. Pemuth ypaBHeHHE

4sin®x — 5sinxcosx — 6¢cos?x = 0

JlenuM Bce ypaBHEHHE Ha COS2X

4sinx S5sinxcosx 6cosx 0

COs X _ COos X COsSX =-CO5X

ITonyyaem ypaBHeHUE

4tg°x — 5tgx — 6 =0

3ameHsieM tgX =y, nmosry4yaeM ypaBHEHHUE
4y —5y-6=0

a=4:8=-5¢c=-6

D= B?-4ac = 25+144 = 169

5+13

ylz 2 =9

5—13
Vo= 2 =-4
HOIICT&BJI}IGDM B 3aMCHY
1. tgx =9
x; = arctg 9 +™n; n <z
2. tgx=-4
Xz = - arctgd + "k; k €z
Ortser: x1 = arctgd + ™n; n €z ; x, = - arctgd + "k; nk=z
2. YpaBHenne asin X +b cos x=0
Ipumep 3. Pemiuth ypaBHEHHE
2sinx-3cosx=0

[TonenuMm Bce ypaBHEHHE Ha COS X
2sinx 3cosx 0

COSX _ COS5X — CO5X

2tgx—-3=0
21gx=3

3
tgx =2

3
X = arctg? + ™n; n%z
3

OrseT: X = arctg® + ™n; n%z

IHopsinoxk mnpoBeaeHuss padoTwl: Vcrione3ys TeopeTHUECKHe
MIPUMEPBI, BBIOJIHUTD MPEIIOKEHHOE PENOJaBATEIEM 33 JaHUE
3aganue 1J1s1 pad0THI.

CBCACHUA

u

1 BapuaHT | 2 Bapuant
Pemmnre ypaBHeHus
A) 6 sin’x —cosx +6 =0 | A) 8 cos?x — 12sinx +7=0
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B)tg>x +3tgx=0 B)2tg?x —tgx-3=0
C) 3 sin®x + sinx cosx — 2 cos?x = 0 C) 2 sin®x +3 sinx cosx — 2 cos?x = 0
D) sinx - v/3cosx = 0 D) sinx + cosx =0
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IIpakTyeckas padora

Tema: «IIpou3BoAHBIC OCHOBHBIX 3JIEMEHTAPHBIX PyHKIMID)

esab padoThbI:

1. ®opmupoBaTh yMEHHUS W HaBBIKM NpPUMEHEHHUS (DOpMYN sl BBIYMCICHUS

MPOU3BOTHOMU

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a
3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM
4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe

KpaTkue TeopeTudyeckne cBeleHUsI:

(I)OpMyJ'lI)I JIEMCHTAPHBIX ITIPOU3BOAHBIX:

(In (kx + b)) '= -

1

xlna

(log, x) /=

() =¢

(cosx) /= - sinx

(Ek.t’+b) /= Kk EFI:.:’+IJ

(sin) '= cosx

(a®) —a*lna

(cos (kx + b)) = - ksin(kx + b)

(lnx)’:i, x>0

(sin (kx + b))’ =kcos (kx + b)

IIpumep: Beryucianth Npou3BOAHYIO:
1. (3X+2€X)/:3Xln3+2€x

2
2. (es+2x+21nx)/:263+2x+x
2

3

3. (zlﬂgq‘ x + ]-n(:gx + 1]) I=x In4 + 3x+1

(zsinx + 4%)/ = 2COSX 4 gx In 4

&
5. (2€OSX . gln X) /= _oSinx _ x

6. (sin(-‘-l + ij) I= oC0S(4 + 2x)
7 (CGS(I — SX]) I=gsin(1 —3x)

IMopsinok npoBeaeHusi padoThI:

I/ICHOHBS}’H TCOPCTHUCCKHUC CBCACHHA W IIPHUMCPBLI, BBIIIOJHHUTL IMPCAJIOKCHHOC

npenojaBaTeeM 3aJaHue
3ananue 1js1 padoThI.

1 BapuaHT | 2 BapuaHT

Brraucnute mpon3BoaHYO:

(4-3¢¥)/; (7T*+e9)/ ;(10°+4|(8-2¢")'; (9%+3¢Y/ ;(-7T%+5
ex) / ex) /

(e >*+4Inx)/ ; (e'**-5lnx)’

(e ¥*+Inx)’ ;(-e*?+3Inx)’

(3logs x + In(—4x + 2))/;
(4log, x +In(1 — 2x))

(log, x + In(2 + 5x))/;
(4logy x + In(9 — 2x))
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(3sinx + 5/ ; (5sinx + 3%/ ;(6sinx
+ 2x)/

(sinx - 29/ ; (3sinx + 59/ ;(5sinx -
6x) /

(3cosx+2Inx)’; (4cosx-6lnx)’

(-5cosx-2Inx)’; (- 4cosx-5lnx)’

(sin(3 — 4x))/; (sin(7x+ 2))/

(sin(5x— 3))/; (sin(2x+ 5))’

(cos(2 + 5x)) ;(cos(2 — 8x))

(cos(4 — 7x)) ’;(cos(8 — 6x))

( cos(g +5) — ™)/

( sin(f -2)+ e/
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IIpakTyeckas padora

Tema: «Bo3pactanue u yObiBaHHE PYyHKIHMID)

esab padoThbI:

1. ®opmupoBaTh yMEHHUS W HaBBIKM NpPUMEHEHHUS (DOpMYN sl BBIYMCICHUS
MIPOU3BOIHOM, HAX0XKACHHUS BO3pacTaHus U yObIBaHUS ()yHKIIMH

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH YMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TemMe
Kpatkue TeopeTnueckue cBeieHHA:

Ecan MpOou3BO/IHAsl HA OTPE3KE UMEECT 3HAK:

«+» - T0 pynkuusi BO3PACTAET | «-» - o pyuxuus YEBIBAET

Paccmompum na npumepe anzopumm_HaxoiHcoeHus 603PACMAHUA U YOblEAHUS

!ié VERKUuuUu:
Haiitu MHTEpBajIbl BO3pACTAHUS M YOBIBAHUS (QYHKIIUH
y(x) =x7 - 2x% + x

1.061acth onpesenenns pynkuun X € R (nr060e X).
2. BerauciauTh MPOH3BOJIHYIO:

yix) =(x*- 2 +x) =3x% - 4x +1

IMomyunsock KBapaTHOE YpaBHEHHUE,
IMPUPABHUBACM K HYJIIO 1 HAXOAUM KPUTHUICCKHUC TOYKHU:

3x - 4x+1=0
D=b’-4-ac=16-12 =4
a=3:b=-4:c=1

442
2=
X, :E =1 X, :g :l
6 6 3
3. UccneayeM GyHKIHIO: y (O) =3.0°-4.0+1=1

'(1\ (\ -4 +1- —2+1-3—1-1
__—‘\\\\\\\\\\///////’_\\\\\\\\////////’ﬂ_— Ly Y A R

w |

y (2)=322-4.241=12-8+1=5
1 o1
X<_ ® x>1-Bo3pacTaeT; _<Xx<1 -yObIBaeT

3 3

x<1 1<x<1

Oteer: 3 m x>1 - pospacraert; 3 - yOBIBaCT

IHopsinok npoBeaeHus padoThI:
Hcnonb3ys TeOpeTUUYECKHE CBEIICHUS M NMPUMEPBI, BBIOJHUTH NPEIT0KEHHOE
MPEIoIaBaTeeM 3a1aHue
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3ananue 1Js1 padoThI.

1 BapuanT 2 BApHAHT

Haiitu unTepBasl Bo3pactaHus U yObIBaHUS (DyHKIIUH:

V=2x3+6x°+4 V= x3+ 6x% + 9x
V=-x*+8x*-16 V=x*-2x2+2
V = 6x* — 4x° Vv =4x° — 5x*

V=x-3x+2 V=x*-10x*+9
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IIpakTyeckas padora

Tema: «Cxema ucciaenosanusi pynkuuu. Illocrpoenune rpaguxon»
esab padoThbI:

1. ®opmupoBaTb YMEHHS W HaBBIKM HCCIENOBAaHUS (PYHKIUI C TOMOIIBIO
MPOU3BOIHON U OCTPOECHUS TpadUKOB (PyHKIUH

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a
3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
KpaTkue TeopeTHyeckne cBeleHuUs:

Cxemy uccnenoBanusi GyHKIIMU paCCMOTPUM Ha MpUMEpE:

[TocTpouTts rpaduk GyHKUIUN

V(x) = x3 - 2x2 + x Ha orpeske (0; 2)

1.061acth onpesenenns pynkuun X < R (n060¢ X).

2. BoIuucanTh Npou3BOIHYIO:

yix) =(x*- 2% +x);:3x2 - 4x+1

NPUPABHUBACM K HYJTIO U HAXOJAWM CTaHJIAPTHBIC TOUKH:
3x°- 4x+1=0
D =b’-4-a-c=16-12=4
a=3:b=-4:c=1
e
1,2 _T
N |
6 6 3
3. Uccnenyem pyHKITHIO

0
\>4

A 3.\\\ A
I —aity2_yg L _2 _3
Y(a.)_S(a.) -4 4.+1_16_1+1_16

') =3CP-4-J+1=3-1=-1

2 4 4

I3y =203y _».3 _z
v/ @) =3Cp-4-2+1=2 1

x>1 - BO3pacTaer X=§ - max
Lox<t- yOBIBacT x=1-min

3
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y(x) =x’- 2x* +x .
4, Beraucium 3HaueHHS QyHKIAN B TOYKaX M MHTEpBAIaX:

y(0) =0°-2-0°+0 =0 (0;0)
- [I0JIy4acM TOYKY C KOOpAWHATaAMUN

010 010 010 11 2.1 _1-6+9_4 01 47
317030 "3 3T 9 3T 27 T B3l
010 010 010 11 2.1 e
YIRE7020 “020 T2Te 42 “8 28]
y(1) =1*- 2 1* +1=1- 2+1=0(1,0)
y(2) =2°-2.2"+2=8-8+2=2(22)
5. CocTaBuUM TaOIUILy:
1 x=" 1
X | X=0 | ¢ < y<2 3 |1y x=1|1<x<2 X=2
3 3
y'(x) 0 + 0 - 0 + 0
y(X) 0 / i \ 0 / 2
max min

6. Ctpoum rpaduk:

IMopsinok npoBeaeHus padoThI:

Hcnonb3yst TeopeTUuecKre CBEJIEHUS W MPUMEPHI, BBINOIHUTH MPEII0KEHHOE
IpernojaBaTesieM 3aJaHue

3amanue 1551 padoThl.

1 papuanT | 2 Bapuant
Uccrenosats QyHKIMIO HA OTPE3Ke M MOCTPOUTH rPaduK
V=x-3x+2mnal—1;3] | V=x*-10x*+9 na [—3;3]
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IIpakTyeckas padora

Tema: «HauOosb1iee 1 HaMMeHbLICE 3HAYCHUSA (PYHKIIHMI»

eab pabdoThI:

1. ®opMupoBaTh yMEHMS U HABBIKM HAXOXACHUS MO AJITOPUTMY HAHOOIBILETO U
HAaMMEHBLIETro 3HaUYeHUs (PYHKIIUU

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUN CTYJIEHTOB MO JJAHHOMN TeMe
Kpatkue Teopernueckue cBeieHHA:

[lycte ¢yHKIUS y HEOmpepblBHA Ha OTpE3Ke [3;B] 1 umeer meckombKO
KPUTUUYECKUX TOYEK Ha ITOM OTPE3KE.
JUis  HaxoXKIeHWsT HauOOJIBIIEr0 M HAaUMEHbBLIEro 3HAYeHMH (QYHKIMM Ha

OTpe3Ke [&; ] HYKHO:

1. HaiiTu 3Hauenust GyHKIMM HAa KOHIIAX OTpE3Ka, T.€. yrcia y(a) u y(B) ;

2. HaiiTi ee 3HaueHUS B TeX KPUTHUECKUX TOYKAX, KOTOPHIC MPHUHAIICKAT

UHTEpBaIy (a;B);

3. W3 HaiileHHBIX 3HAUCHU BBIOpATh HANOOJIbIIIeE M HANMEHBIIIEE.

Ipumep 1. HaiiTu HanGonbliee 1 HauMeHbIee 3HaueHus QyHKuun y = 1 + 2x% —
4 [-1;2]

X" Ha OTPE3KEC
1. V(1) = 142(-12 - (-1)* = 142-1= 2
V(2)= 14222 - 24=148 - 16 = -7

2. V'=(@1+2x>-x*'=4x-4x® moxHo nomenuTs Ha 4
x-x3=0
x(1-x%)=0

x=0mm 1 —-x°=0

X1:0,X2:1,X3:-1

U3 MMOJYYCHHBIX YUCETI, BCE BXOAAT B MHTEPBAI
CUMTAEM TEIEPh OT ITUX YHUCEII 3HAUCHUS (HYHKITUU

V(1)=14212-14=1+2-1=2
V(0)=1420°-0*=1+0-0=1
3. HauOonbiree 2
Hanmensiee - 7

OrtBet: Hanbonbiee 2

Haumensbiuee - 7
1

IIpumep 2. 1. HaiiTu HaubompIiiee 1 HAaNMEHbIIIEE 3HAYCHHS GYHKIIMU y = X + * Ha

OTpE3KE [2;4]

B | =

1. V@Q)=2+2=25
1

V(4)=4+4 =425
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1 1

2. V/i=(x+ ;) /=1-% YMHOKa€M Ha X> ¥ IIPUPABHUBAEM K HYIIIO
X?2-1=0
x?=1

2= +/1

X1=1; X2 = -1

OTH YWCIa B MHTEPBAJI HE BXONAT, 3HAYUT OyJIeM BBIOMPATh M3 TE€X YTO YKE
[IOCYUTAJIH:

3. Haubonsmee 4,25

Haumensbiuee 2,5

Otset: HaubGonbiiee 4,25

Haumensbiuee 2,5

IHopsinok npoBeneHust padoThbl:

Hcnonp3ys TEOPETUUYECKHE CBEAECHUS W MPHUMEPHI, BBIIOJIHUTH MPEITIOKEHHOE
[IPENnoaBaTeseM 3aJaHue

3ananue nJs1 padoThI.

1 Bapuant 2 BapHAHT

Haiiti HanOonpliee 1 HaMeHblIee 3HaUeHUs (QYHKIIHHU:

V=x-x*+xmna [0;2] V=1+x*—x*ua [1;3]
V=2x%+3x’-36x Ha [—2;1] V=x3+9x°+ 15x ma [—3;—2]
V=x*-6x>+9 na [~2;2] Y =x3+6x?+9x Ha [—4;0]
V=x*-2x*+3 na [—4;3] V=x*-8x*+5 na [—3;2]
V=X+i—_ Ha [1;4] Y=x+§ na [1;9]
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IIpakTyeckas padora

Tema: «Muororpanauku. Iliomans 1 00beM MHOTOIPAHHUKOB

esab padoThbI:

1. ®opmupoBaTh yMEHUS U HABBIKU PEUIECHUS 3a/1a4 UCTIONb3Ys (DOPMYIIbL.
2. @opMUpPOBaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a
3. [IpyBUBaTH yMEHUS U HABBIKK pabOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUI CTYJIEHTOB IO JaHHOU TeMe
Kpatkue Teopernueckue cBeieHHA:

Ky®o.

dopMyiibl, HEOOXOAUMBIE JUIsl pELICHUS 3a1a4:

S =a?, a-pedpo kyba
Seox= 4a?

P ocn=4a

Shon= 6a?

d? = 3a?

d2 OCH: 2a2

Socn= a?

3apaua 1. PeOGpo xyba paBHO 4 cMm. Halimure mepuMerp OCHOBaHUS, JUAroHab
Ky0Oa ¥ TUIOIIAIb OCHOBAaHUS Ky0a 1 ero o0bheM.

JlaHno: Pemenue:

Ky6 Poew = 4a =474 =16 cm

a =4 cM Soen = 2% = 4%= 16 cM?

d2,=3a%~ dxzﬁ:ﬂ@m

V=a® =43 =64 cm®

POCH-? dk'? SOCH-? V'? OTBGT: POCH = 16 CM; SOCH = 16 CMZ; d K = 4'4\}"’§ CcM
V =64 cm®

3agaya 2. [Inomans auaroHambHOTO CEYEHUS Ky0a paBHA 8*IE cm?. Haiigure
IO TIOTHOM MOBEPXHOCTH Ky0a U ero o0beM.

JlaHo: Pemenue: 1) Scea=d*a
Ky6 2)d=av2

Seen = 8V2 M2

SH.K -? Vk'?
3)Seeq =aV2 *a = a2 V2
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8V{§2a2\'{§

8=a’

a=18cm

4) Sy = 6a% = 6-8 = 48 cM?

5) Vi = a3 = (V8)% = 1612 cm®

OtgeT: Syx = 48 cM? ; Vi = 1672 o
MapaJjeaenunmnen.

®opMyiibl, HEOOXOAUMBIE JUIsl pELICHUS 3aau:
Ecnu 6 ocnosanuu nescum - Keadpam

a-pedpo oCHOBaHUS Seox= 4ac

P oeu= 4a Sion= 2 Soent Seox
d? ,= 2a%+¢? Snos= 2 a*+4ac
Socen= a2 d? ocH— 2&2; d=ay'"§

Ecnu 6 ocnosanuu neaxcum - NnpAmMOy2cOJIbHUK

a, B -pedpo OCHOBAHMS Seox= 2ac + 2Bc = 2¢(a+B)
C- BBICOTA
P ocn= 2(a+B) Ston= 2 Soent Seox
d? u= a?+B%+ ¢? Snos= 2 aB+2c(a+B)
Socn— aB d? OCH— a?+p?

3apaua 1. Cymma Beex pebep mapasuienenunena papHa 120 cm. Haitaure kaxmgoe

. AB 4 BC s
pebpo napauieNenue]a i IIOMaAb HOMHOH OBEPXHOCTH, SCIH _— = = == = o
. 1
Jlano: Peuienue:
[Tapamrenenurey Bce pebpa o603HaumMM 32 X,
2pes = 120 cm torma AB=4x; BC = 5x; BB;= 6x

AB 4 BC 5
ac = g, B_Bl = E Imojrydyacm:
AB=DC = AlBl = D1C1 =4X
BC, AB, BBl -? BC=AD= B1C1: A1 D1: 5X
BB1: CC1= DD1: AA1: 6X
4*¥4X+4*5X+4*6X=120
60x=120 =X=2
AB=4*2=8CM
BC=5*2=10CM
BB1=6*2=12CM
Soen= AB*BC = 8*10=80 cm?
Seo= 2AB*BB; + 2BC*BB; = 2BB1(AB+BC) = 2*12(8+10) =432 cm?
Ston= 2 Socst Seox = 2*80+432 = 592 cm?
OtBeT: AB = 8 CM; BC =10 CM; BB; = 12 CM , Sgor =432 cM?
Ston = 592 cm?
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3agaua 2. VM3mepeHus npsMOyroiabHOro mapajuienenumena paBisl: 8 cM, 12 cm u
18 cm. Hailinute  pebpo kybOa, 00BbEM KOTOpPOro paBeH O00BEMY 3TOrO

napajuiesenuIe a.
aHo: PemicHue:

[Mapamnenenunen V =a-B-h=99-16 = 1728 cm®
a=8cwMm, Ve=V,=1728 cm®
B=12cMm, V,=al
h=18cum a,=V1728=12 cm

V=V, OtBeT: ax = 12 cM

ag - ?

Hpuszma.

Mp1 Oyzem paccMaTpuBaTh NPSIMYIO IPU3MY.
®opMyiibl, HEOOXOAUMBIE JJI PEIICHUS 3a/1a4:

Sﬁo]cz Ph
Snon: 2 Socn+ Sﬁolc

(I)ODMV.]'IBI, JAJISA BBIYUCJICHUSA IJIOIINAAN OCHOBAHMUA .
az '-,-"§
4

a)paBHOCTOPOHHUM TPEYTOJbHUK S =

0)IPOU3BOIBHBIN TPEYTOJbHUK

dopmyna ['eponHa, eciivi U3BECTHBI BCE €TI0 CTOPOHBDI:
at+e+c

p=—— S=Vpp—a)p—B)(P-0

1 1 .
B)TPEYTOJbHUK S = 5 ah; S= S apsin £C

r)keajpaT S =a’
T)IPSIMOYTOIBHUK S = aB

e)mapajureniorpamm S = ah; S = aBsin Za

K)poMo S= a’sinfa ;S :é did>

3apauya 1. CtopoHa OCHOBaHUS MPABUJIBHOM TPEYTrOJbHOW MPU3MBI paBHA 8 CM,
O60koBoe peOpo paBHO 6 CM. HaWAUTE TUIOMIAJb CEYCHHSI, MPOXOMISIIETO Yepes3
CTOPOHY BEpPXHEro OCHOBAaHUSI U MPOTUBOJEKAIIYID BEPIIUHY HHKHETO
OCHOBaHMUS.
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aHo: B; Pewienue:
[Tpuzma 1)  Paccmotpum A4A1B:1C
OcHoBaHue- AiC = BiC, T1ak Kkak
TPEYTOJIBHUK SBIIFOTCSI  TMArOHAJIIMU B
a= 8 cM T PSAMOYTOJIbHUKAX.
B=6cMm Ay Ci 2)  Paccmorpum  ACAA;,
£A=90°
[To t.I1udaropa
Sceq -? 6 T A1C2 = AA12 + AC?
T AlC = JAAI+ AC? =
J6TT 8=
| =v36+ 64 =v100=10 cm
A '8 C
3)  Haiinem S ceuenus o ¢popmyite I'epona:
10+10+8
P= — = 14
Seer = +/14(14—10)(14—-10)(14—8) = V14+4+4+6 =V1344 =
8v21~36,6 cm

OTBeT: Scee= 8V 21 36,6 cm
3apaua 2. Berauciauth 00beM TpeyrojibHOM npu3Mebl, eciiu AB =25 nm, BC =29
cM, AC =36 1M, Suon = 1620 oM.

aHo:

nmpu3Ma
OCHOBaHHE —
TPEYTOJIbHUK
AB =25 1M
BC =29 nm
AC =36 nm
S, = 1620 am?

V-?

IIupamunaa.

Pemenue:
V = SOCH h

[Tnomanp ocHoBanus Haiiaem o popmyse ['epona
pP= AB+BC+AC _ 25+29+36 _ 45

2
Soen = /45(45—36) (45— 29) (45— 25) =
=+/45-9-16 -20=+/129600 = 360 am?
Snon: 2 SOCH+ S601< ; S601<: Pocx—x h
1620 = 2 - 360 + (25 + 29 + 36)- h
1620 =720 + 90- h

162=72+9h

9h=162-72

9h=90
hz?:].OI[M

V =S, h =360 - 10 = 3600 am?
Otet: V = 3600 1M

dopmyIbl, HEOOXOAUMBIC JIJIsI PEIICHUS 3a/1ay:

SﬁoK: % P d

Snon= Soent Séox

Dopmy.Jibl, i1 BBIYUCJIEHUS IJIOLIAAN OCHOBAHMS:
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ﬂz \.-"§

a)paBHOCTOPOHHUI TPEYTOJBHUK S =

0)pOU3BOIBHBIA TPEYTOJIBHUK

(dopmyina ['epoHa, eciiv U3BECTHBI BCE €0 CTOPOHBI:
a+e+c

p=——: S=J/plp—a)lp—B)(P—0

1 1 .
B)TPEYTOJBHUK S = 3 ah; S= 5 aBsin £C

r)keajgpar S =a’
I)NPSIMOYTOIBHUK S = aB

¢)mapamieiorpamm S = ah; S = aBsin Za
K)pom6 S= a’sinZa;S :5 did2
3apaua 1. OcnoBanueMm nupamuasl JJABC sBasercs 4ABC, y kotoporo AB = AC

=13 cm, BC =10 cm™, pebpo A/l  mepneHAUKYISIPHO K TIIOCKOCTH OCHOBAaHUS U
paBHO 9 cMm. Halinure mioniaas 60KOBOM MOBEPXHOCTU MTUPAMUJIBI.

aHo: O Pemenue:

[Tupamua 1)  Seox =2 Spas + Sucs

OCHOBaHHe- o

TPEYrOJIbHUK Syiap = AA4B _ 913 _ 117 12

ABC 2 2 2

AB = AC = 13 13

o Al 2 Sy =2 == =117 e’

BC=10cm 2) AIAB =4JAC(mo 2

AIl=9cm 13 H KaTeTaMm)

AJILABC c JC =]IB; AIBC —
paBHOOEAPECHHBIN

Séox -? JH 1BC; CH = HB = 5 cm(1o
YCJIOBHIO)

3) ATAH — npsaMoyronbHbIH 8)Sycp = 2]H-CB=>10-15=

AAHC, /_'H:900, IO T. Hmbaropa 5*15 = 7§ CM2 7

AH=VAC?*—-CH?= 5)  Seox = 2 Spas + Spc =

=V132 - 52= 117 + 75 = 192 cm?
=v169— 25=v/144 = 12¢cm

AIAH, £A=90°, no 1. [Tugaropa

1 - JARE + AT -

V122 + 97 =

=144+ 81=V225=15cm

OT1BeT: Seox = 192 cm?

3agaua 2. OcHoBanuem nupamunbl [|ABC sBnsercs TpeyroibHHK, B KoTopoMm AB
= 20 cm, AC = 29 cm, BC = 21 cm. I'pann JIAB u JIBC nepneHauKyIsipHbI K
IJI0CKOCTH OcHoBaHusA, a rpanb JIBC cocraBnser ¢ Heil yron B 60°. Haiigure

00bEM MUPAMUJIBI.
aHo: Pemenne:
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mapampia =g il
OcHoBaHUe- 3 y
S —— IInomage  OCHOBaHMSI  HAWJAEM IO
ApB 50 o dopmyie I'epona
_ AB+BC+AC _ 20+29+21 _
AC=29cem P=—7 ==, =3
BC=21cM  Soum = A 20,03
JAABL ABC /35(35—29)(35—21)(35—20) =
i[AC_ii%BC =V35:6-14 -15=V44100=210cm® )
a =60 Suo = %H'CB 29 H 21
210=2 h 21 c
V-7 10=2h
h=10-2=20cm

ANTAH, £A=90°; £]1=30° 1.x. ZH =

60°

IIpotus yraa B 30° nexuT karer, paBHBbI

ITOJIOBUHC TUITOTCHY3bI

AH =20 cm, Torma IH = 40 cm

ITo 1. IMudaropa

JA = /JIH? — AH? =407 — 20%=

= /1600 — 200 = /1200 = 20v3 cm
= i . 210 - 203 = 1400V3 o8

Oteer: V = 1400v3 o3
Iopsinok npoBenenusi padoOThHI:

Hcnonb3yst TeopeTHYecKue

CBEJIECHUS WU

IIPUMCPHI, BBITIOJIHUTD IIPCAJIOKCHHOC IIPCIIOAaBATCIICM 3a1dHC.

Pemurn 3apaun:

1 Bapuant

2 BapHaHT

Pe6po kyba paBuno 10 cm. Haiimute nepumerp
OCHOBaHHUs Ky0a, TUaroHajab Kyoa v IIIONaab
OCHOBaHUs KyOa.

PeGpo kyba paBHO 9 cm. Haiimute mepumerp
OCHOBaHHMS Ky0a, TMaroHaib Kyoa U Iuioimaipb
OCHOBaHUs KyOa.

[Tnomans AMaroHaJLHOTO CEYEHUs Kyba paBHa
12+/2 cm® Haiimure 1uomaap  IOJHOM
MOBEPXHOCTU KyDOa 1 ero 00beMm.

[Tnomane AuaroHalIbHOTO CEYCHUs KyOa paBHA
16v2 cM® Haiimure TUTOMAAb  TOJHOM
MOBEPXHOCTHU Ky0a U ero oobem.

CymMma Bcex pebep mnapaiienenunena paBHaA

CymMma Bcex pelep mapajiesienunesa paBHa

140 cm. Haiinure kaxgoe pebpo | 100 cm.  Haiinute Kaxaoe  pedpo

napajjiefienunesa W IUIOUIagb  [OJHOHM | mapajulenenunena M IJIOMIAJb  IOJHOM
AB 5 BC _ & AB _ 3 BC _ 4

TIOBEPXHOCTH, €CIN: = = =) -~ = = NIOBEPXHOCTH, €CIN: Z= = 7} 20— = ¢

W3mepenus npsiMoyroibHOro | M3mepenus IPSMOYTOJIbHOTO

napajienenumnena pasusl: 4 oM, 13 am u 42,25
oM. Haiinure pebpo kyba, 00beM KOTOPOTo
paBeH 00beMY ITOTO HapasieNenunesa.

napajuienenunena pasHel: 4 cMm, 68,6cm u 10
cMm. Haiimure peOpo kyba, 06beM KOTOPOTro
paBeH 00beMy 3TOT0 NapauleNenumnea.

Cropona OCHOBaHUS HpaBUWILHOMN
TPEYroJibHOW MpHU3MbI paBHa 3 cM, OOKOBOE
peopo paBHo 4 cM. Haiiqure momanp

Cropona OCHOBAHUS MIPaBUIILHOM
TPEyroJibHOM Mpu3Mbl paBHa 4 cM, OOKOBOE
pebpo paBHo 3 cMm. Haiigure mnomank
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CEUEHMS, IPOXOMALIETO  4Yepe3  CTOPOHY
BEPXHETO OCHOBaHHMS M IPOTHBOJICHKALIYO
BCPHIMHY HUXKHCTO OCHOBAHMUSI.

CEUYEHMS, IIPOXOALIETO  4Yepe3  CTOPOHY
BCPXHCTO OCHOBAaHUA W MPOTUBOJICIKAIIYHO
BCPIINHY HU)KHCTO OCHOBAHMSIL.

Bbruucnute  00beM  TPEYroJbHOW — MPHU3MBI,
ecau AB = 40 cm, BC = 13 cMm, AC = 37 cm,
Snon = 4980 CM2.

Boruncaure  00beM  TPEYroJbHOM  IPU3MBI,
ecii AB = AC =25 cm, BC =12 cm, Shon =
576 cM?.

OcHoBanuem nupamuiasl JABC sBasercs
AABC, y xotoporo AB=AC=12cm, BC=9
cM, pebpo AJl  TEepHEHAMKYISPHO K
IJIOCKOCTU OCHOBaHHUA M paBHO 6 cM. Haiinure
TUIOIIA/b OOKOBOM MOBEPXHOCTH MHUPAMH/IBL.

OcnoBannem mnupamuasl JABC sBisercs
AABC, y xotoporo AB = AC =10 cm, BC =38
cM, pebpo AJ[  nmepneHaUKYISpHO K
IUIOCKOCTH OCHOBaHUsA U paBHO 6 cM. Halinute
I1011a/1b OOKOBOM MOBEPXHOCTH MUPAMUIBI.

OcHoBanuem nupamugsl  JABC sBasercs
TpeyrosbHuK, B kKotopom AB = 40 cm, AC =
13 cm, BC = 37 cm. I'panu JIAB u JIBC
MEPIEeHIUKYJISAPHBI K MJIOCKOCTH OCHOBaHUS, a
rpans JIBC cocraBnser ¢ Heil yrom B 60°.
Haiinure 06beM nupaMuib.

OcHoBanuem nupamugsl  JTABC sBusercs
TpeyroibHuK, B KoTopoM AB = 25 cm, AC =
29 cm, BC = 36 cm. I'panu JIAB u [ABC
NEePIEeHIUKYISPHBI K MJIOCKOCTH OCHOBaHUS, a
rpans JIBC cocraBimser ¢ Heit yrom B 60°.
Haiinure 06bemM nupamMuib.
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IIpakTyeckas padora
Tema: «Cevyenusi Ky0a, npu3Mbl, THPAMHUIAbD)
esab padoThbI:
1. ®opmupoBaTh yMEHHsS W HAaBBIKM MOCTPOCHMSI CE€YEHH B KyOe, MPHU3MBI,
MUpaMUJIbL.
2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a
3. [IpyBUBaTH YMEHUS U HABBIKK pa0OTHI CO CIIPABOYHBIM MaTEPHUATIOM
4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
KpaTkue TeopeTudyeckne cBeleHUsI:
[110cKkOCTh HaA3BIBACTCS CeKyuieil na0cKoCmplo Kyba, eciv 1o 06e CTOpPOHBI OT
ATOMU MIJIOCKOCTH UMEIOTCS TOUKH JIaHHOTO KyOa.
MHOTOyroNbHUK, CTOPOHAMH KOTOPOTO SIBJSIOTCS OTPE3KH, [0 KOTOPHIM CEKYILast
IUIOCKOCTh NEpeceKaeT I'paHu Ky0a, Ha3vleaemca ceyenHuem Kyoa.
Ky06 wumeer mectb rpaned. Ero cedyeHusmMu Moryt OBITh TPEYrOJIbHUKH,
YeThIPEXYTOJIbHUKH, MSTUYTOJbHUKHI U IIECTUYTOJTbHUKH.
JIJist TOCTpOEHUsI CeUeHUsl AOCTATOYHO MOCTPOUTH TOUKHU MEPECEeUeHUs] CEeKyIlen
IUIOCKOCTH C pedpamu.
3agaua 1. [loctpouTs ceduenue Kyba IIOCKOCThIO, Mpoxosiieit uepe3 Touku P, K
u H , nexxammue Ha pebpax AA1, BB1 u CC1 cOOTBETCTBEHHO.

aHo: IToctpoenue:

ABCJ1A1B1C1/11 — xy0 1 ¢ 1)  Coenunsiem
PE AA; touku P u K (T.x. oOHHM
K € BB; Al JIe)KAT B OJIHOM
H e CC, IIJIOCKOCTH);
XR H 2)  Coenunsiem
[TocTpouTh CeueHHE J €  touku KuH (T.x. oHH
KyOa TUIOCKOCTBIO, AR . Jexar B OJTHOM
MPOXOISAIIEN yepes E IIJIOCKOCTH);
touku P, Ku H 3) UYepes Touky P
IPOBEACM IPSIMYIO,

napamensuyro KH, no
nepecedeHus ¢ pedpom

AJI(PEIIKH,
PEXAJI=FE);
4)  UYepes Ttouky H
IPOBEIEM PSIMYIO,

napamnensayro KP, no
nepeceyeHus ¢ pedpom
CA(HMIIKP,
HMXJIC=M);

5)  Coenunsiem
toukud E u M (T.X. OHH
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JIexKaT B OHOM
TIJIOCKOCTH).
IlamuyzonoHuk
PKHME — uckomoe
ceueHue

3anaua 2. [loctpouTs ceyenne Ky0a MI0CKOCThIO, Tpoxo e yepe3 Touku P, K
u H , nexxamue Ha pedbpax AA1, BB1 u CC1 cooTBeTCTBEHHO.

dHO:
ABCJIA1B1C1/11 —
KyO
P E AA;
KeE AB;
H € B:C;

[TocTpouts
CEUYCHHE
IJIOCKOCTBIO,
MPOXOISAIIEN
yepe3 Toukn P, K
u H

Ky0a

Ay

s

H

Z\

Cy

[IocTpoeHue:
1) Coenunsiem Touku P u K
(T.k. OHHU JIe)KaT B OJHOU
IIJIOCKOCTH);
2) CoenunuseM touku K u H

(T.k. OHH JIe)XKaT B OJHOU
IIJIOCKOCTH);

3) Uepes Toukm K wu P
IpOBEACM PSIMYTO 70

nepecedyeHus ¢ pedbpom AB

( KPXAB=0);

4)  Yepes touky O mpoBeneMm
npamyto, napamienpayo KH, no
nepeceueHus ¢ pedpamu Al u
JC(OEIKH, OExAI=]I,
OEXIC=E );

5)  Coenunsem Touku P u JI
(T.K. OHHM JIe)KaT B OJHOH
MJIOCKOCTH);

6) Uepe3 touky E mpoBemem
npsmyto, napamuiensnyro PK, no
nepeceUCHUs C pebpom
CC1(EMIIPK, EMXCC1=M);

6) Coemunsem Touku M m H
(T.K. OHM JIeXaT B OJHOU
TIJIOCKOCTH).

Hlecmuyzonvnuxk  PKHMEJI —
UCKOMOe ceueHue
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Kpatkue Teopernueckue cBeieHUA:

[110CcKOCTh HA3bIBACTCS CeKyuiell n10CKOCmbl0 RPU3Mbl, €CIU 10 00€ CTOPOHBI OT
3TOM IIJIOCKOCTH UMEIOTCS TOYKU TaHHOM IIPU3MBI.

MHOroyrojibHuK, CTOpPOHaMHU KOTOPOTO SIBJISAIOTCA OTPE3KHU, [0 KOTOPBIM CEKyIlas
IIJIOCKOCTBH IIEPECEKAET I'PAHU IIPU3MBI , HA3bI6ACMCA CeYEeHUeM NPUIMDbL.

[Ipuzma wumeer nATb, IIECTh, ... rpaHed. Ee ceueHussMHM MOTYT OBITh
TPEYIrOJIbHUKH, YETHIPEXYTOJIbHUKHU, IMATUYTOJBHUKA U LIECTUYTOJIBHUKA U .... B
3aBUCUMOCTH OT TOr'0, KAKOE€ Y IPU3MbI OCHOBAHUE.

JIns MOCTpOEHMsT CEYEHUS JOCTATOYHO IOCTPOUTH TOYKU IEPECEUEHUS CEKYyLIEH
IUIOCKOCTH € peOpamu.

3anaua 1. I[loctpouts ceuenue tpeyrosbHoU npusmbl ABCA1B1Cy , npoxonsiiee
yepe3 TOYKY IMepeceueHMs] JIuaroHajieil oJHOW u3 ee¢ OOKOBBIX TIpaHed u
IIPOTUBOJIECIKAILYIO BEPIIMHY HUKHETO OCHOBAHUSI.

aHo: Ay ¢, Ilocrpoenwue:
ABCA1B:1C, — M 1) [TpoBoauM aroHaian
npusma - AC1 u CAjp rpann AA1C1C

K H

OcHoBauue- % 2) P-touxka TepPeCCUCHHMS
TPEYTOJIbHUK A c nuaroHaneit AC1 u CA1(AC; X
P —TOYKa CA1=P)

IepeCeYCHUs 3) Yepes Ttouky P npoBoaum
JaroHasiein B NpsMYyI0, TapalIeIbHYI0 pedpy
OJIHOU OOKOBO¥ rpaHu AC, mnonysaeM Touku H wu
IIpornBonexainas K(KHXCC; = H u KHxAA; =
BEpIIIUHA K);

4)  Coenunsem toukn H u B
(T.K. OHM JIeXaT B OJHOM
MIJIOCKOCTH);

[Toctpouts  ceueHue
IPU3MbI TJIOCKOCTBIO,

HPOXOAMICH — 9€pes3 5)  Coenunsem touku K u B
TOYKY P 1 (T.k. OHH J€XaT B OJIHOMU
HPOTUBOJIEKAIILYIO IUTOCKOCTH);

BCpIINHY  HHIKHCTO Tpeyzonvnux KHB — uckomoe
OCHOBAHUS ceuenue

3amaya 2. Touku M,N wu P npunagnexar rpansm AAi;, AB u A1C; -
cootBeTcTBeHHO. IlocTpouth ceuenue tpeyroiapHoir mnpusMbl ABCA1B1Cq
IIOCKOCThI0O MNP.
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aHo: A P [TocTpoenue:

ABCA1B1C1 — npuzma 7)  CoenuHseM TOYKH P
OcHoBaHue - u M (T.K. OHM JexaT B
TPEYTrOJILHUK OJIHOM IJIOCKOCTH);
M € AA; B, 8)  Uepe3 touku P u M
N € AB H  nposeaeMm npsamyro PM, no
P e AC o} nepecedeHus ¢ peopom AC(
c PMxAC=0);
[TocTpouts CEUCHHUe 9) Yepes  TOYKY
IMPU3MBbI IIJIIOCKOCTBIO, ’ IpoBeAEM psIMYIO
POXOASILEH qepes3 K nepeceyeHuss ¢ pe6paMH
Toukn P, M u N B AB um CB( OKx AB=N,
OKXx AC=K);

OJIHOM TIOCKOCTH).
11) UYepes  Touky

napaimensayro . MN,

CCy(PHIl MN,
PHXCC;=H);

OJIHOM TIJIOCKOCTH).

UCKOMOe ceyeHue
Kpatkue Teopernueckue cBeieHHA:

[110cKOCTh HA3BIBACTCS CeKyuiell n10CKOCMbI0 RUPAMUOBL, €CTTU TI0 00€ CTOPOHBI
OT 3TOM INIOCKOCTH UMEKOTCS TOUKU TAHHOW NTUPAMUIBI.

MHOroyroJibHuK, CTOpOHaMu KOTOPOTO SIBJISIFOTCS OTPE3KH, IO KOTOPBIM CEKyIlas
IJIOCKOCTB MEPECEKAECT TPAHU ITUPAMUIBI , HA3bI6AEMCA CEUEeHUEM NUPAMUODL.
[Tupamuga wMeeT YeThIpe, MATh, MIECTh, ... TpaHel. Ee cedeHustMu MOTyT OBITH
TPEYTOJIbHUKH, YETHIPEXYTOJIbHUKH, NATUYTOJIBHUKNA U IIECTUYTOJBbHUKHU U .... B
3aBUCUMOCTH OT TOT'0, KAKO€ Y TUPaMUIbl OCHOBAHME.

JIns moCTpoeHHsT CeYEeHHUs] JOCTATOYHO IMOCTPOUTH TOUKH MEPECECUCHUS CEKYIIEeH
TIJIOCKOCTH C peOpaMu.

3amaya 1. Toukmu MN wu P npunagnexar rpausm AJl, AB u JAC -
cooTBeTCTBeHHO. IlocTpouth ceuenue TpeyronbHoil nwupamunasl J[  ABC
IIOCKOCThI0O MNP.
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10) CoeaunsieM Toyku N
u M (T.x. OHHU JeXaT B
IPOBEIEM PSMYIO,

nepeceueHus ¢ peOpom

12) Coemunsiem toukn H
uK (T.K. OHH Jexar B

Ilamuyzonenux MPHKN —



aHo:
JABC — nupamupa
OcHoBaHue
TPEYTOJIbHUK

M e AJl

N € AB

P e JIC

[TocTpouth ceueHue

IMPU3MBbI
IIJIOCKOCTBIO,

MPOXOJAIIEH 4Yepes3

touku P, M u N

3agaua 2. Touku

COOTBCTCTBCHHO. HOCTpOI/ITB CCUCHUC

aHo:

JTABCF —
nupamua
OcHoBanune -
YETBIPEXYTOJILHUK
M € AF

N  IIF

Pe JIC

[TocTpouTh ceuenue
MIPU3MBI
TIJIOCKOCTHIO,
NpOXOJAIIEH Yepes
touku P, M u N

IToctpoenue:

1)  CoeaunsieM Touku P u
M (T.K. OHH JeXaT B OJHOMU
IIJIOCKOCTH);

2) Yepe3s Touku P u M
nposenem Ipsamyro PM, 1o
nepeceueHus ¢ pedpom AC(
PMxAC = O);

3)  Uepes TOYKY 0)
MPOBEAEM  MPSIMYIO hi (6]
nepeceueHus ¢ peopamu AB u
CB( OKx AB=N, OKx AC=K);
4)  CoenunseM TOYKH N H
M (T.K. OHHU JE€XaT B OJHOU
MIJIOCKOCTH).

5) CoenuuseM TOYKU P u
K (T.k. oHM JjexaT B OJIHOM
MIJIOCKOCTH).
Yemuvipexyzononuxk MPKN —
UCKOMOe ceyeHue

M,N u P npunagnexar rpansim AF, JIF u JIC -
nupamuasl I ABCF mnockocteio MNP

ITocTtpoenue:

1) CoenuuseM Touku P u
N (T.K. OHHM JeXaT B OJHOU
MIJIOCKOCTH);

2)  UYepe3 Touku P m N
nposenem npsamyro PN, no
nepeceueHus ¢ pedpom FC(
PNxFC = O);

3) UYepe3 toukm O mu M
NpoBeAEM  MPSAMYH  JO
nepeceueHus ¢ pedbpamu AF
" CB( OKXAF=M,
OKX BC=K);

4)  CoenuHseMm TOYkd N U
M (T.K. OHM JieKaT B OJHOU
TIJIOCKOCTH).

5)  Coenunsem Touku P u
K (T.k. oHM Nexar B OJIHOU
TIJIOCKOCTH).
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IMopsimok mnpoBeaeHus

padorsl: Mcnons3ys

Yemuvipexyzononuk MKPN
— UCKOMOe ceueHue

TCOPCTUYCCKUC CBCIACHUA U

IMPUMCEPLBI, BBIMIOJIHUTD ITPCAJIOKCHHOC IIPCIIOAABATCIICM 3aIaHNUC

3ananue nis1 padoThI.

Pemuts 3agaun.

1 Bapuanr

[Moctpoutrs ceuenne kyba ABCJIA1B1Ci/I1
IJIOCKOCTBIO, TPOXOJAIIEH dYepe3 auaroHajib
ocHoBanusi AC, mapamnensHo aquaroHanu B/I;.

2 BapHaHT

[Toctpouts ceuenne kyba ABCJIA1B1Ci/:
miockoctsimu  AJIC: m BCI1 , oTMeTruTh
OTPE30K, 10 KOTOPOMY OTH IIJIOCKOCTH
MePECEKaIOTCSl.

[Toctpouts ceuenne npusmbl ABCIA1B1C1/11
IJIOCKOCTBIO, TPOXOJIAIIEH 4Yepe3 JauaroHajib
ocHoBanusi AC, nmapasiensHo auaronanu B/1;.

Touku M,N u P npunamiexar rpansm AAi,
AB u AiCi - cootBerctBeHHO. IlocTpouth
ceuenue TtpeyroibHor mnpusMbl ABCA1B1C:
mI0cKocThi0 MNP.

Ha pebpax mnmpamugst AB, A u JC
oTMedeHbl ToYku M, N u P COOTBETCTBEHHO.
[Moctpoutrs ceuenune nupamuasl JJABC
IJI0CKOCTBI0O MNP .

Touku M,N u P npunamnexar rpansim IF, JIC
u BC - coorBerctBeHHO. [locTpouts ceuenue
nupamusl JJABCF mnockoctsio MNP.
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IIpakTyeckas padora
Tema: «Kpyrasle Teqaa. Ilnomaab u 00beM KPYIJabIX TeJL.»
esab padoThbI:
1. ®opmMupoBaTh YMEHUS U HABBIKK PEIIaTh 3aJ1aud C UCIOJIb30BaHUEM (POpMYIT O
TEME KpYTJible Teja, UX IIOMAAN U 00bEMBI.
2. ®opMuUpPOBaTh YMEHUS U HABBIKA CAMOCTOSITEILHOI'0 YMCTBEHHOTO TPY/a
3. [IpuBuBaTh yMEHUS U HABBIKK PAOOTHI CO CIIPABOYHBIM MaTE€PUATIOM
4. Onpenenutb ypoBEHb OCTATOUHBIX 3HAHUM CTYJICHTOB I10 TaHHOU TeMe
KpaTkue TeopeTnyeckne cBeeHUs:
ot PaccMoTpuM 71Be  mapauienbHbIE
IWIOCKOCTH & ¥ B 1 okpyx)HOCTH L
¢ ueHtpom O paguyca 17,
PacHoJIOKEHHYIO B TUIOCKOCTH (X.
Uepes KKyl TOUYKY OKPYKHOCTH
A D o L ’ Hpre)IeM ’ pipHMy}O,
/ TIOBEPXHOCTH
NEPHSHIUKYISIPHYI0 K TIJIOCKOCTH
ofpasyrmye . OTpe3ku  ITUX  NPSIMBIX,
3aKJIFOYEHHBIE MEXITY
IWIOCKOCTAMU & u B, o0Opasyror
’ \)&L/& HHJIHHAPUYECKY 0 TOBEPXHOCTb.
X Camu OTPE3KH Ha3bIBAIOTCS
0Ch IMTHHAPA OCHOBAHHE IHTHEAPA o0pasyromumMn MWIHHAPUYECKOM
MOBEPXHOCTH.
Teao, OrPAaHMYEHHOE
HMJIHHAPUYECKOH TMOBEPXHOCTHIO
M IBYMS Kpyramu ¢ rpanumnamu L

" Ly Ha3bIBAETCS
IHWJIMHAPOM.

[unuaaprdeckas IOBEPXHOCTh
Ha3bIBaeTCs 00KOBOI1

NMOBEPXHOCTHI0O  HWIMHApPA, a
KPYTd — OCHOBAHUSIMHU IIWJIHHAPA.
OO6pa3syromue THIMHIPUYSCKOW MOBEPXHOCTH HA3BIBAIOTCS 00pa3yloIMuMuCs
nuJauHApa, npsamas OO1 — 0cbI0 HMJIUHAPA.
Bce oOpa3yromue nuinHApa MapajuiesIbHbBI 1 PaBHBI IPYT JIPYTY.
JlnuHa oOpasyromield Ha3bIBaeTCsl BBICOTON IMJIMHAPA, a PaJNyC OCHOBAHUS —
paauycom IUJIMHIPA.
[unuaap Ha3bIBa€TCS TEJIOM BpaIlEHHUs, OH MOXKET OBITh MOJYyYEeH BpalleHHEM
MpSIMOYTOJIbHUKA (KBaApaTa) BOKPYT OAHOM U3 €r0 CTOPOH.
Ceuyennst uuJIMHAPA
0CEBOEC KpPYroBO€
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.

L T~
> —

Cekymas IUIOCKOCTb MpOXoauT uepe3 ocb Cekymas IUIOCKOCTD
HMJTHHIPA. NepHeHAUKYJsIpHA K OCH
Ceuenue — npsIMOYTOJIbHUK (KBaapaT) uunuHapa. CeueHne — Kpyr

3amaya Nel. Konuel orpe3ka AB nexaT Ha pa3HbIX OCHOBAHMAX ILWJIMHAPA.
Panuyc umnuuapa paBeH r, a ero BbicoTa-h,paccrosnue mexay npsmoir AB u
ocklo nunuHpa paBHo d.Haiiaure: a)Beicoty, ecinu r=10cm,d=8cm, AB=13cwm.

aHo:
WIHH]IP

r=10cMm e

N
d=8cmMm ]

CcM K H

K H A

h-?

S~ ] B

Pemenue

Paccmorpum A0OHA

I[To 1. ITudaropa

AH=+vVr2—d2=v102—-82=+/100—64=+v36 =6 cm

Tormra KA=2AH=2-6=12 cm

Paccmorpum 4AKB

ITo 1. [Mudparopa

KB =+ ABZ —KAZ=+132 — 122 =169 — 144 =25 =5¢cm

OtBeT: h=5M™
3amaya 2. [lnomazae OCEBOTO cedeHHUs IUIMHIApa paBHa 15 cM?, a IUIOMmAIbh
ocHOBaHMs paBHa 9 T cm?. Haiigure o0beM M IIOMAAbL MOJHONM MOBEPXHOCTH
UUATUHAPA.
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aHo: Penienue:

Hunuunap Seeu= MrZ I ri= SocH
Soc =15 cM?
= 2 SocH
Soci =9 T cM r= [ —3=3cm
V y SLII/IJI '? SOC h
15 15
h : - = 2 5cm

V=SOCHh 91'125 22,5m =70,65 cM®

Suw=2mr(r +h)=2mn3(3+2,5)

=331 c¢m? =103,62 cm?

Otset: V=70,65 cMm>; Sy =103,62 cm?

Konyc.

P — peprmina xonvea

00pazvIomHe

DOKOBAA IIOE CPEHOCTE

L A

OCHOBAHHE KOHVCA

PaccMOTpUM  OKPY’KHOCTB
L ¢ nearpom O u npsMyro
OP, nepreHauKyIsipHyIO K

JIOCKOCTH STOU
OKPYHOCTH.
Kaxmyro TOUYKY

OKPY>KHOCTH COCIUHUM
OTpPE3KOM ¢ TOYkKou P.
[ToBepXHOCTB,
oOpa3zoBaHHas STUMU
OTpE3KaMH,  Ha3bIBAETCS
KOHUYECKOH
MOBEPXHOCThIO, a caMu
OTPE3KU Ha3BIBAIOTCS
o0pa3yliumMu
KOHHYECKOM
NMOBEPXHOCTH.

Teu0, OrPAHMYECHHOE
KOHHYECKOM
MOBEPXHOCTHIO )1
Kpyrom ¢ _rpanuneii L
HA3bIBaETCS
KOHYCOM.
Konunueckass moBepxHOCTh
Ha3bIBACTCS 00KOBOI
MOBEPXHOCTHI0 KOHYCA, a
KpyT —  OCHOBaHHEM
KOHYCA.

Touka P Ha3piBaeTCs BepHIMHON KOHYca, a oOpa3ylollue KOHUYECKOM

MOBEPXHOCTH — 00Pa3yl0IIMMHU KOHYCA.
Bce o0pa3ytoire koHyca paBHbBI APYT APYTY.
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[Ipsamas OP , mpoxopsias yepe3 LEHTP OCHOBAHUS U BEPIIUHY, HA3bIBACTCS OCHIO
KOHYCA.

Ocb KOHYyCa NepNEHAUKYJIISIPHA K INIOCKOCTH OCHOBAHUSI.

Otpes3ok OP Ha3biBaeTCs BBICOTON KOHYCA, a paJnyC OCHOBAHUSA — PAaJRYyCOM
KOHY(CA.

Konyc Ha3bIBaeTCs TEJIOM BpAIIEHHS, OH MOXKET OBITh MOJYYEH BpalleHUEM
MPSAMOYTOJIBHOTO TPEYTOJbHUKA BOKPYT OJHOM U3 €ro KaTeToB.

CedeHus KoHyca

0CeBOe KpyroBoO€

Cekymasi 1TiockocTh mpoxoaut depe3 Cekymias MJI0CKOCTh
0Ch KOHYCA. nepreHInKYyJIsipHA K OCH KOHYCA.
Ceuenue — paBHOOeApeHHbI (CeueHne — Kpyr

TPEYTrOJIbHUK

3amaua Nel. OceBoe ceyeHre KOHyca - MPsIMOYTOJIbHBIN TpeyrojbHUK. Halinure
IUIOIA/b 3TOTO CEYEHHUs], €CJIM PalnyC OCHOBAHUSI KOHYCA PABEH 5 CM.

aHo: Pemenue:
KOHYC T.K. TpEeYroabpHUK MPSIMOYTOJIbHBIN
0CEBOE CEUYEHHUE- O6o3naunm £ 3a x
MIPSIM. TPEYTOJI. | | ITo T. IImdaropa
r=5cm 2ri =x? +x?
10%=2x?
S.Oceq '? 400 = 2}(2
x* =50
x =50
x=5VZ2em
£=5V2cm
So.ceq:% . »P:;l 5'\1{"2 .5‘\1(_::‘?0:
25 cm?

OTBeT: Sqceq = 25 cM?
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3agaua Ne2. Panuyc koHyca paseH 4 cM, a ero o0beM paseH 48 cm®. Haiinute

BBICOTY, IUIONIah OOKOBOM M MOJIHOM MMOBEPXHOCTU KOHYCA.

aHo: Pemenue:
KOHYC V=§Hr2h ;h:E—Z:H::%:ch
- mr e
(/_ 4 (;M 487 d ITo . ITudaropa
L £ =VIE+ 1% = VoI % &% = yBIT 16 =97
~ 98 oM
N, Seor, Seox=Trl =3,14-4-9,8 = 123,08 cm?
Skon -? Seon= Tr(r+l) = 3,14-4(4+9,8) = 173,32 cm?
OtBeT: S50=123,08 cM?%; Seon=173,32 cm?> ;h=9
cM
Cdepa n map.
Cdepoii Ha3bIBACTCS MMOBEPXHOCTH
R cOoCTOsIIIasi M3 BCEX TOYEK IPOCTPAHCTRBA,
PACIIOJIOKEHHBIX HAa JAHHOM PACCTOSIHUU OT
JTAHHOM TOYKHU.
JlaHHasi TO4YKa Ha3bIBaeTCi HEHTPOM cdepsl
(t.0), a pgaHHOE pacCTOSIHUE PaaANyCOM
chepsbl.
R — pagnyc
JIro0oit  OTpe30K, COSTUHSAIONIUN IIEHTP U
KaKyl0 — HIOy/Ib TOUKY Ha3bIBAC€TCS PajHyCcoOM
chepsbl.
OTpe30K, COeAUHSIONUN ABE TOYKU Chephl U
NPOXOASUIMN Yepe3 €€ LEHTpP, Ha3bIBACTCS
auaMeTpom cepsl.
D=2R

Chepa  moxer OBITH TOTy4YEHA BpAIICHHEM TMOJIYOKPY)KHOCTH BOKpPYT €€
IuaMmeTpa.

Teno, orpannyeHHOE chepoii, Ha3bIBACTCS LIAPOM.

LenT-p, paguyc, nuamerp chepbl HA3BIBAIOTCS TaK K€ HEHTPOM, PaAUyCcOM M
AUAMETPOM IIapa.

B npsiMoyronpHON crcTeMe KOOPAWHAT ypaBHEHUE chepsl paanyca R ¢ menrpom
O(x0;y0;Z0) UMEET BUI:

(X —x0)* + (Y —yo)* + (- 20)°=R®

Ecau nentp cdepbl HAXOUTCA B HEHTPE MPSAMOYTOIbHON CUCTEMBI KOOPAUHAT, TO
ypaBHEHME 3alMIleTcs B BUae: X2+ y?+z2=R?

B3aumHoe pacnosioxkeHue cepbl U IIIOCKOCTH.

R — panuyc cdepbl

d- paccrostaue oT eHTpa chepsl 10 MIOCKOCTH &
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1)
TO
r=+VRZ— @2

€ClId pacCcTOsHUE OT IICHTpa
chepbl 10 TIOCKOCTH MEHBIIE

d< R, torma R? — d? =0,

paguyca cdepbl, TO CeueHUe
chepbl  IUIOCKOCTBIO  €CTh
OKPY’KHOCTb.

Cedenue mapa IUIOCKOCTBIO-

€CTb Kpyr
| &

Eay

2) d= R, Torma R? —
d? =0

€Cli  pacCTOSHHE OT
neHtpa  chepbl 70
TTOCKOCTH paBHO
paguycy cdepbl, TO
chepa ©  IJIOCKOCTH

UMEIOT  TOJBKO
00IIyI0 TOUKY.

D
S

OIHY

3) d< R, torma R? —
d? <0

€CIM  PacCTOSIHHUE OT
neHtpa  chepbl 710
MIJIOCKOCTHU OoJblie
paguyca cdepbl, TO

chepa M IIIOCKOCTh HE

UMEIOT OOIINX TOYEK.
F Y

/7

3apaua Nel. Bepmmnabsr TpeyronpHuka ABC nexar Ha cdepe pammycal3d cm.
Hailinute paccrosiHue oT 1eHTpa cdepbl 10 MIIOCKOCTH TpeyrojbHuKa, ecinu AB =

6 cm, BC=8cm, AC=10cm.

JlaHo:

Cdepa O

R =13 cm

AB = 6 cm

BC = 8 cm

AC=10cmMm

h-? 1
A

Pemenue:
[Tpennonoxum, uto AABC —

npAMOYToJbHbIH , ZB = 90°
[TIpoBepum

9TO 10

[Tudaropa

AC?= AB? + BC?
C 102 = 62 + 82

100 =36 + 64

100 =100

Torga h — Oynmer nexaTh Ha

cepenune AC u

AAOC — paBHOOETpEHHBIH,

T. k. OA=0C =13 cm

[lo 1. IIudaropa

h

V132 — 52 = 4169— 25

= +0C%— HC*

V144 =12 cm

OtBer: h=12 cm
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IHopsinoxk npoBeaeHusi padoOTHI:

HCHOHBSYH TCOPCTUICCKUC

CBCOCHHUA H

IMPHUMCPLI, BBIITOJHUTD HPCAJIOKCHHOC IMTPCIIOAaABATCIICM 3aJaHUC.

3aanue 1J1s1 NPAKTHYECKOM padoThI

Pemuts 3agaun

1 Bapuant

2 BApHAHT

Konupl otpeska AB nexar Ha pasHbIX
OCHOBaHMAX LwinHApa. Paamyc mwimHzapa
paBeH I, a ero BbICOTa-h,paccrosiHEEe MEXIy

Konmpr orpeska AB nexar Ha pasHBIX
OCHOBaHUWAX LMIMHApa. Pammyc numiameIapa
paBeH 1, a ero BbIcoTa-h,paccTosiHue Mexay

npsmMor AB  u  ocbo mwinmHApa paBHO | psMoil AB M ochl0 mMIMHApPa paBHO
d.Haiimure: BwIcOTY, ecmu r=10cm,d=6¢cmMm, | d.Haiimure: BwICOTY, ecmu r=12cm,d=6cwMm,
AB=25cwm. AB=30cwm.

OceBoe cedyeHHWE KOHyca - IPSIMOYTroJibHBEIN | OceBoe ceueHHe KOHyca - MPSMOYTOJIBHBIN
TpeyroibHUK. Haliaure Tmomame  ATOrO | TpeyrojdbHHWK. Haliaure TUIOmams  3TOTO
CCUCHUS, €CIIM paJWyC OCHOBaHHWS KOHYCA | CEYCHHUS, €CJIH PaTUyC OCHOBAHUS KOHYyca

paBeH 6 cM.

paBeH 8 cM.

Bepmmnsl Tpeyronbaruka ABC nexar Ha chepe
pammycal2 cm. Halimure paccrosHHE OT
1eHTpa cdepbl A0 MIOCKOCTH TpPEYrojbHHKA,
ecit AB=4 cm, BC=3 cm, AC=5 cm.

Bepmmnasl  TpeyronbHuka ABC nexar Ha
cthepe pagmycalS cm. Haitgure paccrosiHue
OT 1eHTpa  chepl A0  TJIOCKOCTH
TpeyronpHuKa, ecnu AB=12 cm, BC= 5 cwm,
AC=13 cwm.

[Tmomane oceBoro cedeHws MUIMHApPA paBHA
10 cM?, a TmTomans OCHOBaHWS paBHA 4 T cM>.
Haiimnre o00beM ©  IUIOIAAL  IIOJIHOM
MMOBEPXHOCTU IUITUHIPA.

[Inomane oceBoro cedeHus! MUIMHIpA pPaBHA
20 cM? a TIOmIaab OCHOBAHWS paBHA 16 T
cm?. Haiimure 00BeM W IUIOMIAAb TOJHOMN

MMOBEPXHOCTHU ITUITUHIPA.

Pamnyc konyca paBeH 5 cwm, a ero 00beM paBeH
125m cm®.  Haiiaure BBICOTY, IUIOLIAIb
OOKOBOM U TTOJTHOM TTOBEPXHOCTH KOHYCA.

Pamnyc koHyca paBeH 6 cM, a ero oobem
paBen 367 cm®. Haiiaure BBICOTY, IIJIOMIAb
OOKOBOM M MOJTHOW TTOBEPXHOCTH KOHYCA.
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IIpakTnuyeckas padora
Tema: «IIpousBognas»
esab padoThbI:

1. ®opmupoBaTh yMEHHUS W HaBBIKM NpPUMEHEHHUS (DOpMYN sl BBIYMCICHUS

MPOU3BOTHOMU

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a
3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM
4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe

Kpatkue Teopernyeckue cBeIeHUA:
DopMyJIbl NPOU3BOAHOM:

(xiijl': N« .1.'“_1 (C)/ -
N — 11000€ unciI0

C — mo00e uncao

(kx +b)'=k (Q:-%(# 0)

x

('=1 (Vx)= 72 (0)

Ipumep . BeruucauTh Nponu3BOAHYIO:

1. (x*) '=4x41=4x3

—&

2. (x%)/=-6x%=-6xT= %
2 221z 2
3. (xa)’zgxa = 3% _a%s
1 4 1 42
4 =TT
5. (10)/=0

6. (2x+5)/=2

S
7. (2‘\1'{_)/—2* JEx = =

8, (Z)/z_E

IMopsinok npoBeaeHus padboThI:

I/ICHOHBBY}I TCOPCTHUCCKHUC CBCACHHA W IIPHUMCPbLI, BBIIIOJHHUTH IMPCAJIOKCHHOC

npenojaBaTeyeM 3aJaHue.
3ananue 1js1 padoThI.

1 Bapuant 2 BapMaHT
BbruncnuTe npou3BoIHYO:

XI5: x25: x30: x90 XIZ: x 20: 328 A0

X 12 x 20: 328 A0 X 15 x55: x 30 x 19
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oz 3
XE, X5, X%

et
X5 ,X4,X"7

21; -15; 345; -128;4

8; -26; 654: -109; 96

(x-3);(5x12); (6-4x); (9-5x)

(4x+3);(x+2); (10-5x); (6+5x)

-3\.&; 8\."& ; -10\.&

61,‘.';; -181,,"? ;12 \."E

N L
) )
x

N
]

iz,
) )
X

Mo m
-]
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IIpakTyeckas padora

Tema: «IIpaBuina nuggepeHunpoBaHus»

esab padoThbI:

1. ®opmupoBaTh yMEHHUS W HaBBIKM NpPUMEHEHHUS (DOpMYN sl BBIYMCICHUS
IIPOU3BOIHOU

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH YMEHUS U HABBIKK pabOTHI CO CIIPABOYHBIM MaTEPHUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
Kpatkue Teopernueckue cBeieHHA:

Ipasuia 1uddepennupoBanus:

IIpousBoaHas cyMMbl (Pa3HOCTH) PaBHA cymMMe (Pa3HOCTH)
NPOM3BOJAHBIX &

(f(x) £g(x))"=f/(x) Tg'(x)

TIoCTOAHHBLIA MHOKHTEIbL MOKHO BBIHECTHM 32 3HAK
NPOMU3BOIHOM:

(cf(x)'=c*(f'(x) =c*f'(x)

IIpousBoaHasi npou3BeeHHs:

(fx) * g(x)' = f'(x) * g(x) + f(x) = g'(x)

IIpou3BoaHast YaCTHOIO:
(f@)._ fi(x)*g(x) — f(x) * g'(x)
g(x) (g(x))?

IIpumep: BerynucianTh NpOU3BOAHYIO :

a) y'(x) = (3%° — 5% + 5= (3x%)- (5x)+ (5)= 3(X")’- 5(x)’+ (5)'=
3*2x - 5*1 = 6x - 5.

2x+x  x®-ax

6) (( £ )*( 96 )y= (2):2 +x) *(xF—4x0)+ 2x*+ 1) * (x* —4x) =

—(Ax+ 1D+ (x? 40+ 2x*+x)=(2x—4) =
=4x® —16x* + x? —4x+4x* —8x? + 2x? —4x =
=8x%—21x? — 8x.

Fa N
x4x+1
X
B) gx)

I::vcz+.?c+ ljrax— I::'c2+:lc+ ljsx! . {2x+1:]ax—{xz+x+ 1:]*1 . 2x% +x—x

2

2 _x—1 x%-1

x2 x2Z x xZ

IHopsinok npoBeaeHus padoThI:
Hcnonb3ys TeOpEeTUUYECKHE CBEIICHUS M NMPUMEPBI, BBINOJHUTH NPEIT0KEHHOE
MPEIOoIaBaTeeM 3a1aHue
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3ananue 1Js1 padoThI.

1 Bapuaunt

2 BapUaHT

BerunciauTe nNponu3BoaHYyIO:

8x°% + 5x* — 6x° + 8x% — Tx +2
7x4 + 8x3 — 6x° +8x — 4

X6+ 2x" — 7x® + 9%°

x3 +5x% ~ 8x+5

9x58 - 6x* + 3x° + 4x° +5x -3
5x% +2x3 — 7x% -6x +6

X5 - 3x8 +7x" - 8x°

X* -6x% +9x-1

(3x—5)(2x*+2)
(3x® + 2x)(3x — 4)
(2x-6x2)(4x> + 2x?)

(5x +4)(x? - 2x)
(2x3 - 6x)(7x + 4)
(3x+ 8x?)(2x3 - x?)

Cixtd | PS4y

oxtl

2x

2x" —x+6 25 — %

-

Ix ' ox—2
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IIpakTuyeckas padora
Tema: «IlepBooOpasHasn»
esab padoThbI:

1. (DOpMHpOBaTB YMCHHUSI W HAaBBIKM BBIYHCJICHUA  HCIIOJIB3YS

NepBOOOPA3HBIX

2. ®opMUPOBAaTh YMEHUS U HABBIKM CAMOCTOSITEIBHOI'O YMCTBEHHOT'O TPYy1a
3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM
4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe

KpaTkue TeopeTudyeckne cBeleHUsI:

Tabanna nepBoodpa3HbIX:

bopMyibl

OYHKIUSA INEPBOOEBPA3HAA
XPp#-—1 £+l

ptil + C
1.0 Inx+C
- 9
ex e‘+(j
sinx -cosx+ C
COSX sinx + C
(kx+B)P ,p= —1,k = 0 cnﬂf”+c

mipti)

rtE K+ 0

lln(kx+8)+C

e # 0

1 eKX+B +C

sin(kx+ B), k = 0

-%cns[nx-l-ﬂj +C

cos(kx+B), k=0

2 sin(kx+ B)+C

1

X+C

Ilpumep . HMcnonp3ys Tabnuily MepBOOOpa3HBIX HAWTH BCe IMEpBOOOpaA3HBIC

byHKIINH:
1. VY =3x* +4x°

x> ax® 3x” 2x°

Fx)= 5 +

&
2
z

2. y:x_x
2

F(x)=3X+x+C

=3 + 32 4C

3. v=oVX . gVx= o g%

1 i 4
1+4= i+
2x 3

8y 'z 2x3 gxz

1
14= =
Z

1
F(X): 1+E + = =z +

2 16
= Exﬁf§-+ 3 X;1f§-+(:
4. y = 5C0SX 4 g Sinx

F(x) = Ssinx _gCOSX 4 ¢
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5. V=2e+7005X.¢

F(x)= 2e* + 751N X 6x +C
6. V= (x+2)3

(x+2)*
Fx)= + +C
1
7 y =x-2 4+ gC0S(x —1)
F(X) — ln(}{— 2] +65in(}( - 1) + C
8. y=si11(5:=f:+ 2)

%cos(5x+ 2)
F(x) = -3 +C

9 Y = e2x+6
1

F(x) =2 e+ C
1

10. VY = Zx+3
ZIn(2x + 3)
F(x) =2 + C

IHopsinok npoBenenust padboThbl:

I/ICHOJ'II)?)y}I TCOPCTHUCCKHUC CBCACHUA U IIPHUMCPLI, BBIIIOJHUTL IMPCAJIOKCHHOC

IpernoaBaTesieM 3a1aHue
3amanue 151 padoThl.

1 Bapuanr

‘ 2 BapUaHT

Haiitu Bce mepBooOpasHbie QyHKITUU:

V=2x3-6x* 1 V=7x*-2x>+8

V=-5x3+2x> : V=3x*+4x%-6

4 & 2 s
yxxz’yx}:z

N 4
y}C :’y }:3

X

Wolm

V= 63%-2Vx = 6x= -2x=

V = 4V +24x = 4z 4232

V=-Tcosx+3sinx ;Y =2cosx-3sinx

V=9cosx-8sinx ;¥Y=4cosx+bsinx

V=4¢* + 5cosx —9; Y = -5¢* - 10cos x +16

YV =7¢"-4cosx - 12;V =-3e* +cosx -11

VY =(x-5)?° ; V=(xt+4)3

V=(x+2)*; V=(x-8)°

1
V="t 8cos(x + 2)

y=— gcos(x— 3)

=14

y =sin(3x+7); V =sin(—6x—5)

Y =sin(8x— 2); V =sin(—5x+5)

V= e3x—2 Y = ex+9

V= eSx+6 Sy = ex—3

Y=—: y=—

-6 ' 3x+7

Ve V=

1
3x+2 5x—3
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IIpakTyeckas padora

Tema: «BbrunciieHue miomaaei mIocKuX Guryp ¢ NoMoIb0 HHTErpajioB»
esab padoThbI:

1. ®opmupoBaTh YMEHHS U HABBIKM BBIUYMCIEHUS IUIOMIAEH IUIOCKUX (QUTYp C
ITIOMOIIIbIO UHTETPATIOB

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH YMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
Kpatkue Teopernueckue cBeieHHA:

Ipumep 1. BoruvcnuTh miomaab KpUBOJWHEWHON Tpameinuu, orpaHu4YeHHON
ocbro Ox. IpsaMbiMu x= -1, x=2 u napaboyoi y = 9 — x,

[MocTpoum rpaduk GyHkmun y = 9 — x? 1 M300pa3kM JaHHYIO TPAICLHMIO.

X 0 1 2 3 -1 -2 |-3

y |9 |8 5 |0 |8 |5 |0

&~ 1rF'

[l 2\

Hckomas miomaas S paBHa HHTETPATY

2
= f (9 - KEJ dx .
Ho (bopMyne Hprorona- HeH6HHua HaXO,Z[I/IM
x* (-1 1]“ g8 1
5=/ 00— gy = (9x-3)=(9%2-3)-(9(-1)— 3 )=18-3+49-3=27—
3 =24 k8. en.

OtBet: S= 24 kB. en.
Ipumep 2. Haiitu miomaas Gpurypsl, orpaHA4eHHOI mapabonamu y = X2, y = 2xX
— x? 1 oceio OX.

IToctpouM rpaduku GyHKIME y = x? | y = 2X — X2

X 10 |1 (2 |-1 -2

y |0 |1 [4 [1 |4

140



x (0 (1 (2 |3 |-1

y |0 [1 [0 [-3]-3

¥ HalieM aOCIMCChl TOYEK MEPECEUCHHs STUX IPaUKOB U3 yPaBHEHMS X2 = 2X —
x? . Kopru storo ypasHenus x1 = 0 , x; = 1. Jlannas ¢urypa usobpaxkeHa Ha

PHUCYHKE.

e

L J

N3 pucynka BUAHO, 4TO 3Ta PUTypa COCTOUT U3 JIBYX KPUBOJUHEHHBIX TpAICIUil.
CrnenmoBarenbHO, HCKOMas TIJIOMIA/Ib paBHA CyMME TUIOIIA/ICH STUX TPATICIUA:

S=5+5,

Si= f;xz dx:x? = g -OZEiKB. el

2 x? 8 1 8 1 7 1 2
So= [, 2x—xNdx=(x"-[7) =(4-3)-(1-7)=4-;-1+;=83-=3-2-=7
KB. €.

1 2

SZE—+E= 1 kB. en.

Otset: S = 1kB. en.

Ipumep 3. Haiitu miomans GUIrypsl, orpaHudeHHol napabonoit y = x>+ 1 u
npsiMont y = x+3

ITocTpouM rpadukn GyHKIui y = x° + 1 ny = x+3.

X 0 1 2 -1 -2

y |0 |2 |5 |2 |5

X 2 -1

y 5 2

Haiinem aGciucchl ToYek epecedyeHus STuX rpaMKoB U3 ypaBHEHUd X2 + 1 = x +
3

x?-x-2=0

D = 1+8=9

DTO ypaBHEHHE UMEET KOPHU X1 = -1, X2 = 2

®durypa, orpaHnyeHHas rpaduKaMu TaHHBIX QYHKIUM, H300pakeHa Ha PUCYHKE.
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L 3
it

2

]

W3 pucyHka BHUJHO, YTO HCKOMYIO IUIONIAJhb MOXXHO HAWTH KaK pPa3HOCTb
mwiomazeit S1 u S, ABYX Tpamenwuii, onupatomruxcs Ha orpe3ok [—1; 2] neppas n3
KOTOPBIX OrpaHHYEHA CBEPXYy OTpPE3KOM mpsiMoi y = x+3, a BTOopas — Ayroi
napa6onsl y = x2 + 1.

S= 81- Sg

$i= [ (x+ 3)dx=(E + 3 |=(2+6) - (05-3) =8+25= 105 kw.en

Si= fl(xz +1)dx = (’;—+ X) ‘ = (§+ 2)—(_?1- 1) :§+ 2 +§1+1= 3+3=6 kB.eL.
S=10,5-6 =45 ksB.en.
OtBet: S= 4,5«kB.en.

IMopsinok npoBeaeHus padoThI:
Hcnonb3yst TeOpeTUUECKHE CBENICHUS W MPUMEPHI, BHITIOIHUTH MPEJI0KEHHOE

mpernoaaBaTeieM 3a1aHue
3amanue 15151 padoThl.

1 Bapuant 2 BapHaHT

Haiiti nnomans Gurypsl, orpaHU4eHHON TMHUAMMU:

YV =4 —x? u ocsio Ox V =1-x°u ocsto Ox
V =x?, x=3, x=4 u ocsto Ox V=x%+1,x=-2,x=1 n ocbto Ox
V=x?+1lny=3-x V=(x+2)? ny=x+2
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IIpakTyeckas padora

Tema: «Pemenue npocreiiminx 3aga4 Ha onpeeeHue BEPOITHOCTH

esab padoThbI:

1. ®opMupoBaTh yMEHMS U HABBIKU PELLICHUS MPOCTEUINX 3a7a4 Ha ONpe/IeTICHUE
BEPOSITHOCTH

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB MO JaHHOU TeMe
Kpatkue Teopernueckue cBeieHHA:

Omnpenenenue: BepoaTHOCTbIO COOBITHST A Ha3bIBa€TCS OTHOIICHHE 4HCIIA
UCXOJ0B M, OJaronpusTCTBYIOMIMX HACTYIUICHHIO COOBITHS A, K 4YHCIy N BceX

UCXOJIOB, T.C.
m

PlA) =" 0 <p(a) <1
P(A) =0

- HCBO3MO>KHOC
pP(A) =1

- ,HOCTOBepHOG.

IIpumep 1. B ypHe HaxoauTcst 5 OenbIX U 3 4epHBIX IIapa, BRIHUMAIOT OJIMH IIap.
HaiiTu BeposiITHOCTD TOTO, UTO IIAp OKAXKETCS YEPHBIM.

A — osIBJICHHE YepHOTO T1apa.
n=5+3=8
P(A) =2 ~0.375
m=3; 8
Ilpumep 2. V3 ypHBI, B KOTOpOH HaxomuTcs 12 Oenplx W 8 4YEpHBIX IIApOB,
BBIHIMAIOT Hay/ady JBa Iapa.
KakoBa BeposTHOCTH TOT'0, UYTO 002 OKaXKYTCSl YePHBIMHU.
Pemmenne: A — MosiBJICHHUE BYX IIApPOB.
OO611ee YnCI0 BOBMOXHBIX CITy4aeB N paBHO YUCITY coueTaHui u3 20 3eMeHTOB

(12+8) no nBa:
: !

n=c§0=%=190 cr-— T _

1.2 m!(n—m)!
Yucno CJIy4aeB m, 0JIaronpUATCTBYIOIINX COOBITHIO A,

87
n=C, =—- =28
COCTABIISIET 1 ,
p(a) =2

o ¢popmyiie N HaxoJAUM BEPOSTHOCTD MOSABJICHUS JBYX YEPHBIX IIAPOB.

Ilpumep 3. B maptuum w3 18 nerameit Haxonstcs 4 OpakoBaHHBIX. Hayran
BbIOMpaloT 5 neranei. HallTu BepOSTHOCTH TOTO, YTO M3 3TUX O JeTajed aBe
OKaXyTCsl OpaKOBaHHBIMH.

Pemenne:
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Hucno Bcex paBHOBO3MOXKHBIX ...
T.C.
s 14151617 18
" 12345
[TogcunTaeM YUCIO UCXOAOB M, OJIarompusTCTBYOmUX coobiTHi0O A. Cpenu 5
B3STHIX Hayraj JeTanei JOKHO ObITh 3 KaueCTBEHHBIX U 2 OpakOBaHHBIX. YHCIO
croco0oB BBIOOPKU JBYX OpakOBaHHBIX JeTaliell M3 4 MMEIoIMXCcs OpakOBaHHBIX

UCXOJIOB PaBHO 4HWCIy codeTaHud u3 18 mo 5,

=8568

PABHO YUCITy COYETaHUN U3 4 1o 2:

c: =22 ¢
1-2

Uucno cnocoOOB BBIOOPKM TpeX KadeCTBEHHBIX Jerajed u3 14 wumeromuxcs

Ka49CCTBCHHBIX PABHO

YHUucCJIo

quciia

3 _121314 364
123

JIrobass Tpynma KayeCTBEHHBIX JETalie MOXET KOMOWHUPOBATHCA C JtOOOH

IPYIION OpaKoBaHHBIX JleTaleu, IIO3TOMY oOruree

KOM6I/IH&III/II>1 m COCTaBJISICT

m =C; -C;, =6 364 =2184

Hckomas BCPOATHOCTD CO6BITI/I$I A PpaBHA OTHOIICHHUKO

HCXO0O0B M 6HaFOHpI/I$ITCTBy}OHII/IX 9TOMY CO6BITI/I}0, K

PaBHOBO3MOKHBIX HC3aBUCHUMbIX UCXOOO0B:

_ 2184

P(A) ==—— =0,255
8568 ,

IMopsinok npoBeaeHus padoThI:

qucClly 1n BCECX

I/ICHOJ'II)By}I TCOPCTHUCCKHUC CBCACHUA U IIPHUMCPBLI, BBIIIOJHUTL IMPCAJIOKCHHOC

IpernoIaBaTesieM 3a1aHue

3amanue 1551 padoThl.

1 BAPUAHT

2 BAPUAHT

1) Cpemun 140 JieTaJIeH,
U3rOTOBIECHHBIX HA CTaHKE, OKa3alioch 3
jeTajed, He OTBEYAIOIIUX CTAHIAPTY.
Haiigure BEpOSATHOCTL BHIOOpPA HETAllU, HE
OTBEYAIOIIEH CTaHAaPTY.

1) Cpemun 170 JIeTaJIeH,
U3rOTOBJICHHBIX HA CTaHKE, OKAa3alloch &
JeTajell, He OTBEYAIOUIMX CTaHAapTy.
Haiigure BEpOATHOCTH BHIOOpA HETAlld, HE
OTBEYAIOIIEH CTaHIapTYy.

2) Kontponep, mnpoBepsisi KadecTBO
700 uzpenuii, yctaHoBui, yto 100 u3 Hux
OTHOCHUTCSI KO  BTOPOMY  COpTYy, a
OoCTaJlbHble — K IepBoMmy. Hanaure
BEPOSITHOCTh BBIOOpA H3AETUS BTOPOTO
copra.

2) Kontponep, mnpoBepsis KadyecTBO
500 w3penuid, ycraHoBuia, 4to 10 u3 HuUX
OTHOCUTCSI KO  BTOPOMY  COpTYy, a
OCTallbHBIE — K IepBomy. Haiinure
BEPOSITHOCTh BBIOOpA W3JIENHUST BTOPOTO
copra.

3) B smuke Haxomarcs 8 KpacHBIX U
10 Genbix mapos. M3 simmka U3BIEYEHbI
yeTelpe mapa. Haiiaure BeposSTHOCTh TOTO,
YTO JIBa U3 HUX OKAXKYTCS KPACHBIMHU.

3) B smmke HaxomsATCs 6 KpacHbIX U 9
Oenpix mrapoB. M3 smivika M3BIEYEHBI TPU
mapa. Haiinure BeposTHOCTH TOTO, YTO JBa
U3 HUX OKaXYTCS KPACHBIMHU.

4) B smuke ¢ geransMu OKazaioch
500neraneii 1 copra, 300 neraneit 2 copra
u 150 neraneit 3 copra. Haynauy

4) B smuke c JAeTaNsAMH OKa3aloch
300neraneii 1 copra, 200 neraneit 2 copra
u 50 neraneii 3 copra. Haynauy BeIHUMAIOT
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BBIHUMAKOT OJHY U3 AeTanei. Yemy paBHa
BEPOSATHOCTH BBIHYTH AeTanb 1, 2 wim 3
copra?

omHy u3  geramed.  Yemy — paBHa
BEPOSATHOCTHh BBIHYTH AeTanb 1, 2 wim 3
copra?

5) B ypue Haxomsarcs 15 Oenbix u 12
YepHBIX IapoB. Haynady BBIHUMAIOT OJIUH
map, KOTOpbIM oOKasajics OenbiM, |
OTKJIA/IBIBAIOT €ro B ctopony. Ilocie storo
Oepyr eme oawH Imap. Haiiaure
BEPOSITHOCTh TOTO, YTO JTOT IIAp TaKKe
OKKETCsI OCIIbIM.

5) B ypue naxomsarcs 20 Oenbix u 15
YepHBIX I1apoB. Haynady BRIHUMAIOT OJUH
miap, KOTOpBIM  OKa3aycs OenbIM, U
OTKJIQJIBIBAIOT €ro B cTopoHny. Ilocie 3toro
Oepyr eme oaun 1map. Haigure
BEPOSITHOCTh TOTO, YTO 3TOT IAp TaKkKe
OKa)eTcsl OeNbIM.

6) B ypHe Haxomiarcs 9 Oenbix U 6
YepHbIX I1apoB. Halinure BepOATHOCTH
TOro, 4ro 1) Haygady BBIHYTBIM mIap
OK&XETCS YepHbIM; 2) JBa Hayaady
BBIHYTBIX I1Apa OKAYKYTCSI YEPHBIMH.

6) B ypue Haxomsrcs 7 Oenmbix u 5
yepHbIX 1apoB. Haiinure BEPOATHOCTH
TOro, 4ro 1) Haygauyy BBIHYTHIM mI1ap
OK&XETCs YepHbIM; 2) JBa Hayaady
BBIHYTBIX I11apa OKa)KyTCs YEPHBIMU.

7) B  kopoOke  wumerOTCS 20
JOTeperHbIX OWUJIETOB, M3 KOTOpPBIX 16
nycteix  (0e3  Bemrpeimeif). Hayran
BBIHUMAIOT OJHOBpeMeHHO 4 Owuera.
Haitgute BeposTHOCTH TOrO, 4to u3 4
OUJIETOB JIBA OKAXYTCS BBIMTPBHIITHBIMU.

7) B KOpoOKe UMEIOTCS 30
JOTepeiiHbIX OWJIeTOB, M3 KOTOpPBHIX 26
nycteix  (0e3  Bemrpeimeit).  Hayran
BBIHUMAIOT OJHOBpeMEeHHO 4 Ouera.
Haitgute BepoATHOCTH TOro, 4to u3 4
OMJIETOB JIBA OKAXYTCS BBIMTPHIIIHBIMHU.
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IIpakTyeckas padora

Tema: «Pemienue 3a1a4 Ha BEpPOSATHOCTH NPOTHBOIOJIOKHOIO COOBITHS M
BEPOSITHOCTH NMPOU3BEACHUS HE3aBHCUMBbIX COOBITHID)

Heab paboThi:

1. ®opmupoBaTh yMEHUS M HaBBIKM pEIICHHS 3aJady Ha BEpPOSITHOCTH
MPOTUBOIIOJIOAKHOTO COOBITUSL M BEPOSATHOCTh IPOMU3BENICHUS HE3aBHUCUMBIX
cOOBITUH

2. @opMHUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpuBuBaTH yMEHUS U HABBIKK paOOTHI CO CIIPABOYHBIM MaTEPUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB 1O JaHHOU TemMe

Kpatkue Teopernueckue cBeieHUA:

Onpenenenue. [IpoTUBONO/IOKHBIMM Ha3bIBAIOTCS 1BA HECOBMECTHBIX COOBITHS,
oOpa3yrolue NoJHYIO FPYIIy.

Teopema. Beposamnocms nosenenusi xoms 0Obl 00HO20 U3 O08YX COBMECHIHbIX
cobbimuil pagHa cymme eposmHOCMEN 2Mux coovimuil 0e3 6eposimHOCMU UX
COBMECMHO20 NOSABAEHUS.

P(A+B) = P(A) + P(B) — P(AB)

CaencrBue 2: Cymma 6eposmuocmell NPOMUBONOJIONCHLIX COObIMULL  PABHA
eouHuye.

P(A)+ P(A) =1

IIpumep 1. JIBa crpenka CTpensiOT MO MHUIIEHU. BepoATHOCTH mMomnajgaHusi B
MUIIIEHb TIPU OJHOM BBICTpEJNIE JJIsi IEPBOTO cTpeyika paBHa 0,7, a s BTOPOTO —
0,8. HaifTu BepOSITHOCTh TOTO, YTO TIPU OJHOM 3aJIII€ B MUILIEHb TOMAIaeT TOIBKO
OJIMH U3 CTPEJIKOB.

Pewenue:

O0603HaunM II0TIaJIaHKE B I MIEPBBIM CTPEIKOM — COOBITHE A,

BTOpPBIM — cOObITHE B,

poMax MepBOro CTpesika — COObITHE A,
MpOMax BTOPOTo — coObITHE B .

P(A) =0,7; P(A)=0,3; P(B)=0,8; P(B)=0,2.

BeposiTHOCTH TOro, 4TO MEPBBIA CTPENIOK MOMAAET B MHUILIEHb, & BTOPOM — HET
paBHa

P(A)P(B) =0,7 -0,2 =0,14

BeposiTHOCTB TOr0, UTO BTOPOU CTPEJIOK MOMAAET B LENb, a IIEPBbIM — HET paBHA
P(A)P(B) =0,3 -0,8 =0,24

Torna BEpOATHOCTD MONAJaHUs B LIEIb TOJIBKO OJTHUM CTPEJIIKOM PaBHA
P =0,14+0,24 =0,38
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Tot xe pPE3YJIbTAaT MOKHO ITOJYYHUTH APYTUM CHOCO60M — HaxXOoOIWM BCPOATHOCTHU
TOr0, 4TO 00a CTpesKa Momnajy B Lellb U 00a MPOMaxHYJIUCh. DTU BEPOSITHOCTU
COOTBCTCTBCHHO PAaBHBI:

P(A)P(B) =0,7 -0,8 =0,56; P(A)P(B) =0,3-0,2 =0,06.

TOFI[a BEPOATHOCTH TOI'O, 4YTO B LCJIb IMOMNAACT TOJIbKO OAWH CTPCIIOK paBHA:

P =1- 0,56- 0,06 =0,38.

IIpumep 2. B ypHe HaxonsaTcs 4 Oenblx mapa U 5 yepHbIX. M3 ypHBI BBIHUMAETCS
OJIMH 11ap, a 3aTeM — BTopoil. CoOriTHe B — nosBienue 6e5oro mapa rnpu nepBom
BoIHUMaHUU. CoObITHE A — MOsIBIIEHHE OeNoro 1mapa npyu BTOPOM BHIHUMAaHUU.
Pewenue:

1. 1- BBIHYJIM OJMH Gelblii map B
4
Torna P(B) =*
3

P(A) = B (T.K. IEPBBIM BEIHYJIN — O€IbIN)
F{AB) 4 3 4 3

“P(A/B)= P®) =(2.9: o==

'

2)B. HE MPOU30IILIO0 P(B) =9

BeposiTHOCTH COOBITHSI A TIpH YCIIOBUH, YTO cOObITHE B He mpowu3onuio, Oyaer
= % 1

p(a/B) =58 =2

IIpumep 3. B ypHe 4 Genbix u 4 dyepHbIX 1mapa. M3 ypHbI 1BaKbl BBIHUMAIOT T10
OJIHOMY IIapy, HE Bo3Bpalias ux oopaTHo. HailTu BepoATHOCTh MOSIBIEHUS 0€I0T0
apa mpu BTOPOM HUCIbITaHUU ( coObITHE B), eciu npu nmepBOM UCHBITAHUM ObLT
W3BJICUCH YepHBIN map ( coObITHE A).
Pewenue:
[Tocne mepBOTO UCMBITAHKS B YPHE OCTANIOCH 7 MIapoB, U3 HUX 4 6enbix. Mckomas
yCIJIOBHAs1 BEPOSITHOCTD

4

P(B/A) =7
DTOT ke pe3yabTaT MOKHO MOTYYUTH 10 popmyie
P(AB)

P(B/A) = F&)

BeposiTHOCTD TOsIBIIEHUS 6€II0TO 1Iapa Mpy MEPBOM UCTIHITAHUH
4 1

P(A)=28=2

Haiinem BepositHocTh P(AB)

A — W3BIICUEH YEPHBIN 1Iap

B — u3Bneden Oenblit map

OO6uiee 4nCiIO UCXOJO0B — COBMECTHOTO TMOSIBJICHUS ABYX LIApPOB, 0€3pa3inyHO
KaKoro uBeT%,I PaBHO YUCITy pa3MelleHUun

Aéz (8-2)! — g1 = 7-8 =56
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N3 sToro yncna ucxonos codbiTuio AB OnaronpusitctByet 4-4 =16 nucxo10B
16 2

CrnenoBatensio P(AB) 56 = 7

HckoMas ycioBHAst BEPOSITHOCTD
P(AB) 2 1 4

P(B/A)= P& =7.2=7

Pesynprarsl coBnanu.

T: BeposTHOCTL mNpou3BeAeHHMs [JABYX HE3aBHCHMMBIX COOBITHH PpaBHA
NPOU3BeIeHNIO BeposATHOCTH ITUX co0bITHII P(A-B) = P(A) -P(B)

IIpumep 4. B kaxxnoM u3 Tpex sSmukoB umeercs no 10 geraneil. B nmepBoM smuke
8 CTaHAapTHBIX JETaJIed, BO BTOPOM — 7, B TpeTbeM — 9. M3 Kaxmoro smuka
HayraJl U3BJIECKAIOT MO OAHOMN aeranu. HallTu BEpOATHOCTH TOTO, YTO BCE AETaIU
OKa)KyTCsl CTaHJapTHBIMU.

Pewienue:

Bce Tpu coObITHSI HE3aBHCUMBI.

S1 — w3 1 suka u3BlieueHa cTaHAapTHAS JeTalb.

S2 — U3 2 suyKa U3BJIeUeHA CTaHAapTHAS JeTalb.

S3 — u3 3 sAmuMKa U3BJIeUYCHA CTaHIapTHAs JAeTallb.

IIo KIIACCUYICCKOMY OIIPCACIICHUIO!
a

P(S) =10=08

7
P(Sz) =10= 0,7
9

P(S3) =10=0,9

HuTepecyromiee Hac coObiThe (M3 1 situika OymeT u3BlIedYeHa CTaHaapTHAS 1eTab,
U U3 2 CTaHJapTHAas, U U3 3 CTaHIapTHAs) BRIpaXKaeTCs MPOU3BEICHUEM S1 - S2- S3
P(S1- S2- S3) = P(S1) - P(S2) - P(S3) = 0,8 *0,7*0,9 = 0,504 — BeposATHOCTH TOTO,

YTO U3 3 SIIMKOB OyACT U3BJICUCHO 10 OJHOM CTaHIAPTHOMN JETajIu.
IMopsinok npoBeaeHus padboThI:
Hcnonb3ys TeOopeTHYECKUE CBEACHUS W TPUMEPHI, BBIMOJHUTH MPEIIOKEHHOE

IIPCIIoAaBaTCJICM 3a1dHHUC

3ananue 1js1 padoThI.

1 Bapuant 2 BapMaHT

1) JlBa cTpelka  CTPEJsIoT no | 1) JlBa cTpesnka  CTpENsIOT o
MulleHd. BeposTHOcTh monazaHuss B | MULIEHH. BeposSTHOCTh TMOMajaHus B
MUIIEHb TP OJHOM BBICTpeNie /ISl | MULIEHb MpPU OJHOM BBICTpene JJis

nepBoro crpenka pasHa 0,5, a 17151 BTOporo
— 0,8. Haiitu BEpoSITHOCTH TOTO, YTO IPH
OJIHOM 3aJIII€ B MUIICHb IONAJAET TOJIBKO
OJIVH U3 CTPEIIKOB.

nepBoro crpenka pasHa 0,6, a 111 BTOporo
— 0,9. Haiitu BEposITHOCTH TOTO, YTO IIPH
OZIHOM 3aJIIl€ B MUIICHb IONAJAET TOJIBKO
OJIVIH U3 CTPEIIKOB.

2) B ypue HaxonsaTcst 5 GenbIx mapa

2) B ypHe HaxonsaTcst 6 GenbIx miapa
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u 6 uepHbiXx. U3 ypHBI BBIHUMAETCSA OJIMH
map, a 3areM — BTopoil. CoOwiTe B —
MOSIBJICHHE O€JIoro Iiapa NpH MEPBOM
BelHUMaHuu. CoOblTHE A — TIOSBIIEHHE
0enoro mapa npu BTOPOM BEIHIMAHHH.

u 7 yepHbIX. I3 ypHBI BBIHUMAETCA OJHMH
miap, a 3areM — BTopoi. CoObiTHe B —
MOSIBJICHHE Oelloro Imapa Tpu TEPBOM
BeiHMMaHud. CoOblTHE A — TOSBJIEHHE
0eJoro mapa npu BTOPOM BIHUMAaHUH.

3) B yphe 5 Genbix U 5 uepHBIX MIapa.
W3 ypHBI ABaXKIbl BHIHUMAIOT 110 OJTHOMY
mapy, He Bo3Bpaiias ux obparno. Haiitu
BEPOSITHOCTH MOSIBJIIEHUS O€JI0To 11apa npu
BTOpOM HchbITaHuu ( coObiTe B), ecnu
IpU TIEPBOM HCIBITAHUH OBUT W3BJICUCH
4yepHbIi map ( coobiTue A).

3) B yphe 6 Oenbix U 6 YepHBIX MIapa.
W3 ypHBI ABaKIbl BEIHUMAIOT IO OJTHOMY
mapy, He BO3Bpaias ux ooparno. Haiitu
BEPOSATHOCTD MOSBJICHUS OEJIOTO Iapa MpH
BTOpOM HcnbITanuu ( codbiTrie B), ecnu
Ipyd TIEPBOM HCHBITAHWM OBUT HM3BJICUCH
yepHbIil wap ( coosiTue A).

4) B kaxmom w©3 Tpex SIIMKOB
umeercs no 10 geraneil. B nepBom siuke
O crangapTHBIX AeTajieif, BO BTOpOM — 6, B
TpeTbeM — 7. W3 KaxJI0oTo sIuKa Hayran
U3BJIEKAIOT II0 OJHOM jetanu. Haltu
BEPOSITHOCTH TOrO, YTO BCE JleTallu
OKa)XKyTCsl CTaHJapPTHBIMHU.

4) B  kaxmom w©3 Tpex SIUKOB
umeertcs 1o 10 geraneil. B nepBom suuke
5 cTaHAApTHBIX JIeTalel, BO BTOpoM — 4, B
TperbeM — 6. M3 KaxJI0oro sIuKa Hayrana
W3BJIEKAIOT II0 OJHOM netanu. Haiitu
BEPOSITHOCTH TOTO, YTO BCE JIETaIH
OKaXXyTCS CTaHIaPTHBIMH.
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IIpakTyeckas padora

Tema: «Iloka3aTenbHble ypABHEHHUS M HEPABEHCTBA»

esab padoThbI:

1. ®opMupoBaTh YMEHHUS W HABBIKM DPEIICHUS IOKA3aTEJIbHBIX YPaBHCHUU W
HEPABCHCTB

2. ®opMUpOBaTh YMEHUS U HABBIKK CAMOCTOSITEILHOTO YMCTBEHHOT'O TPya

3. [IpyBUBaTH yMEHUS ¥ HABBIKK Pa0OTHI CO CITPABOYHBIM MaTEPHATIOM

4. OnpeaenuTh ypoBEHb OCTATOYHBIX 3HAHUW CTYJICHTOB TI0 JaHHOUW TEME
KpaTkue TeopeTHyeckmne cBeIeHUsI:

PaccMOTpUM _HECKO0JbKO NMPUMEPOB MOKA3ATeIbHBIX YPABHEHMIi , B KOTOPBIX
HEU3BECTHBIC COJICPIKUTCS B TTOKA3ATCIbHON CTCTICHH .

Pemenune noka3areabHbIX YPAaBHEHHUH YaCTO CBOJUTHCS K PEIICHUIO YPaBHEHUS
a*=a®

x=b e a>0, a* 1 X-HEH3BECTHBIC

OTH ypaBHCHUS pEIIAIOTCS C IIOMOIIBI0 CBOWCTB: CTENCHH C OJMHAKOBBIM
OCHOBaHHMEM PaBHBI TOJBKO TOTJa, KOT/Ia PaBHBI UX TTOKA3aTeIN

IIpumep 1. Pemuts ypaBHenue 4-2*=1

3anuiieM ypaBHEHHUE B BUJIE 2x72=, oTkyaa x+2=0

OtBer: x=-2

Ipumep 2. Pemuts ypaBHeHue 2°%-3*=576.

Tak kak 2%=(23)*=8%, 576=24% To ypaBHEHHME MOKHO 3aIkCaTh B BHJE
8%.3*=242 ynu 24*=242. Orciona x=2.

OtBet: x=2

Ipumep 3. Pemuts ypaBHeHue 3%'-2.32%=25

BbIHOCS B JIEBOI YacTH 3a CKOOKHM 0OIIHMil MHOKHUTENb 3%2, momyunm 3%2(33-2)=25;
3%2.25=25, otkyna 3*?>=1, x-2=0 , x=2.

OtBet:x=2

IIpumep 4. Pemuts ypaBHeHHE 3*=7%,

3™ 3
Taxk xax 770, T0 ypaBHEHHE MOYKHO 3aIiCaTh B BHJIC 73=], OTKyJ1a (;)XZl , x=0.
Otser:x=1
Ipumep 5. Pemuts ypaBHenue 3257 1+2.542=5% +2x2
3anuieM ypaBHEHHE B Buje 3-2%1-2%2=5%-2.5%2 orkyna 2*%(3-23-1)= 5*%(5%-2),
2v2.93=5x2.3,

2

OtBet:X=2

IIpumep 6. Pemuts ypaBaenne 9*-4-3*-45=0.

3ameHoli 3*=t jaHHOE ypaBHEHHE CBOJMTHLCH K KBAJPaTHOMY YpaBHEHHUIO t>-4t-
45=0.

Pemras 310 ypaBHeHMe HaxomuM KopHH : t1=9, t=-5, orkyma 3*=9, 3*=-5.
VYpaBHeHue 3*=9 umMeeT KOpeHb X=2, a ypaBHEHUE 3*=-5 HE MMeEeT KOpHEW , Tak
KaK MoKa3aTejabHasi GQyHKIMS HE MOXKET IPUHUMATh OTPULIATENIbHbIC 3HAUCHUSI.
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Otser :x=2.

PaccMoTpuM npuMepsbl pellieHUs NMOKa3aTeJbHbIX HEPABEHCTB.

Takue HEpaBEeHCTBA YACTO CBOASTCS K MPOCTEUIINM HEPAaBEHCTBAM BHUIA

a*>al, a*<aP

[Ipu pemieHny TaKMX HEPAaBEHCTB MCMOJIB3YIOT CBOMCTBA BO3pacTaHUs (PyHKIUU
a* npu a>1 u yowsiBanus npu 0<a<l.

IIpumep 1. Pemints HepaBeHcTBO 3* <81

3anuieM HepaBeHCTBO B Buae 3*<3*. Tak kak 3>1, To QpyHKIUA y=3*- BO3pacTaer.
3HAYUT 3HAK HE OyJeT MEHAThCS B HEpaBeHCTBE. [103ToMy pelieHneM HepaBeHCTBA
3* <81 sBustorcs yncia x<4

OtBer : x<4

1

Ipumep 2. Pemuth HEpaBEeHCTBO (5)X>*‘J{.ﬁ
3 2
1 1 1 175 1

3anuiieM HepaBeHCTBO B BujE (2)*>2 , win (2)*>2  Tak Kak y=(2)* — yObIBaromas
3

byHKIMA, TO X<- 2.
3

OtBer : x<- 2.

2_
IIpumep 3. Peminth HEPaBEHCTBO 3% <9

®—x
3amyieM HEpaBeHCTBO B BHIE 3 <32, Tak kak 3>1, To x%-x<2, OTKyma X2-X-

2<0, 1=1+8=9="3

XlzTZZ ; Xz_ T:-l

[Tomyuaem -1<x<2

Otger : -1<x<2

IIpumep 4. Pemuts HepaBeHcTBO 16*+4*-2>0

O6o3HaunM 4*=t, Toraa MOJyYyHM KBajpaTHOE HepaBeHCTBO t?+t-2=0 u npu t>1.
J=1+8=9=>3

t1:-2; =1

Tak kak t=4%, To moay4nyiv 2 HEpaBEHCTBA

4*<-2; 4*>1. TlepBoe HEpaBEHCTBO HE MMEET pelleHui, Tak kak 4*>0 mpu x€R,
BTopoe HepaBeHCTBO MOYKHO 3anucath B Bujie 4>4°, otkyna x>0.

Otset : x>0

IMopsinok npoBeaeHusi padoThI:
Hcnonb3ys TeOpeTUYEeCKHE CBEJICHUS W MPUMEPHI, BBHIMOJHUTH MPEII0KEHHOE
Mperno/iaBaTeyieM 3a1aHue

3ananue nuis padoThbl.

1 BapuaHT

3ajaHue pelInTh YPAaBHEHUS:
1. 3-81*=9

2. 2%+ 2x3 =18

3. 2.3 - 6.3x1 - 3F=9
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3ajaHue pelInTh HEPABEHCTBA!

4 20 =

5. 5% _5X.600~

0
3ananue st padoTbl.

2 BapuaHT

3ajaHue peluTh ypaBHEHUSA:
1. 4-16* = 64

2. 3* +4.31 =13

3. 5x*l 4+ 3.5%1 _ 6.5%= -10

3ajaHme pelInTh HEPABEHCTBA!

4, x+23-18
5. 442.2-80=0
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IIpakTyeckas padora

Tema: «AppaunoHajbHble yPABHEHUS U HEPABEHCTBA)

esab padoThbI:

1. ®opMupoBaTh yMEHHS W HABBIKM PEIICHUS WUPPAIMOHATBHBIX YPAaBHCHUU H
HEPABEHCTB

2. DopMHpOBATh YMEHHS U HABBIKA CAMOCTOSITETLHOTO YMCTBEHHOTO Tpy/1a

3. IlpuBuBaTh yMEHHS U HABBIKH PAOOTHI CO CIIPABOYHBIM MAaTEPHATIOM

4. OnpenenuTb ypOBEHb OCTATOYHBIX 3HAHUH CTYACHTOB 110 IaHHOW TeMe
IlepedyeHn cnpaBoOYHOIi JIUTEPATYPHI :

1. Anumos I A. u np. «Anrebpa n Havana ananuza 10-11 kn», M: IIpocsenienue ,
2008

2. lopodees I'.B. «COopHuUK 3aaaHMil 17151 TPOBEICHUS MUCbMEHHOTO 3aaHus 10
marematuke 11 xin», Mocksa, [poda, 2004

3. AntbiHoB I1.U. «2600 TecToB M MpOBEpPOYHBIX 3aJaHUN MO MaTeMaTHKe», M:
Hpoda, 1999

KpaTkue TeopeTudyeckne cBeleHUs:

B ypaBHeHmax VXt 1=x1, Vhx—4 = 2 +Vx HEU3BECTHOE X HAXOJMUTCS IOJ
3HaKOM KOpHs. Takue ypaBHEHHs] HA3bIBAKOTCS HPPAIMOHATBLHBIMU.

Perienrie uppanrioHaqbHBIX YpaBHEHUH OCHOBAHO Ha CIICYIOIIEM CBOMCTBE: MPHU
BO3BEJACHUU O00OEMX 4YacTel ypaBHEHHS B HATypPaIbHYIO CTEINEHb I1OJYy4aeTCs
ypaBHEHHUE-CIIE/ICTBHE TaHHOTO.

IIpu BO3BenEHWM ypaBHEHHs] B HATYPAIbHYK) CTENEHb MOTYT TOSBHUTHCS
IIOCTOPOHHHE KOPHH, IIOATOMY ITPOBEPKaA 00s13aTeIbHA.

IIpumep 1. Permuth ypaBHEHUE:! IIpumep 2: Pemuth ypaBHEHUE:
Vx+1-=8 VE+1=x-1
BosBenem B kBagpar o0e uactu | Bo3BeneM B kBajpaT 00e yacTu ypaBHEHMUS
ypaBHEHHUS (w,“'m )2=(x-1)?
(Vx + 1)2=(8)? IMoy4aem
[Honyuyaem X+1=x2-2x+1
X+1=64 [TepenocuM Bce B 0JIHY CTOPOHY U NpupaBHUBaeM K 0
X=64-1 x%-2x+1-x-1=0
X=63 x%-3x=0
Cnenaem npoBepKy: BBIHOCHM X 32 CKOOKY, MOJTy4aeM
X=63 x(x-3)=0
ve3i+1=8 x1=0 nmmu x2=3
\64=8 clieNiaeM MpOBEPKY:
8=8 xi=0
OtBeT: x=63 v0+1=0-1
1=-1
Takoro ObITH HE MOKET-CIIeZIOBATENHHO X=0-He MOAXOTUT
X2=3
Vv3i+1=3-1
2=2
DTOT KOPEHb MOJIXOAMT, CIEA0BATEIBHO €r0 M 3alullieM B
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OTBCT.

OtBeT: x2=3

IMpumep 3: Pemuth ypaBHEHUE:
Vx+6-—vx+1=42x—5

Bo3sBenem o6e uactu B kBajgpar

(\."Ix 16 x4+ 1)22 ( \."'m )2
[Tonyuaem

X+6 - 2Vx+ 6 Vx+ 1 + x+1=2x-5
OcraBnisieM ¢ KOpHEM B OJJHOUM CTOPOHE,
0e3 KOpHs IepeHeceM BCe B IPYT'YIO CTOPOHY
—2Vx+6Vx+1=2x5x-6-x-1
2(x+6)(x+1)=-12

YMHOKHUM CKOOKH 10| KOPHEM

M ITIOCYUTAEM II0I00HBIE YHCIIa
2WE+ T+ 6=-12

[Togenum 06e yacTu Ha -2, IOTy4aeM
V2 +7x+6=6

Bo3Benem 00e yacTu B KBajpaT

x® +7x+6=36

x° + 7x + 6-36=0

x* + 7x—30=0

JI=7%-4*1*(-30)=169—13

X1=3

X2=-10

CnenaeM npoBepKy

X1=3

V3+6 -v3+1=42%3-5

3-2=1

1=1-moxxoaur

X2=-10

V—10+6 —V—10+1=,/2+*(—10)—5
Tak KakK non KOpHEM oJrydyacTesa
OTpHULATCIBbHOC YHUCIIO, TO BTOpOﬁ KOPCHb
HE MOAXOIUT-0H JIUIITHUNA

'-'1— 2 . —
(V=2 + 7x+6) =(6)° Orser: X2=-10
Ilonmyyaem
HepaBeHCTBa, coacprKalmnc HEU3BCCTHOC moJ 3HAKOM KOPHA -

HAa3bIBAlOT HPPAIMOHAIBbHBIMH.
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IMpumep 1: Peiuts HEpaBEHCTBO

VE—x <4

Haiinem oOmacth ompeneneHus HEpaBEHCTBA, TO
€CTh MHOXKECTBO TAaKUX 3HAYCHUH X, TPH KOTOPHIX

UMEIOT CMBICIT 00€ YaCTH HEPaBEHCTBA.

0.0.H: /5 —x =0

5-x =0

-x=-5

x=h

peleHue:

(V5 —2P<(4y

5-x=16

-x=<16-5

-x=11

x=-11

o0beMHsIeM BMecTe O0O0JIacTh OmNpeNeIeHus |
pelIeHne HepaBeHCTBA

nosryqaeM -11<x<5
Otser : -11<x=5

IIpumep 2: Pemiuth HEpaBEeHCTBO
Vxr— 3x <2

0O.0.H:

Vi —3x=0

X?-3x= 0

X?-3x=0

X(x-3)=0

X1=0 nim x2=3

V(1) = 1%-3*1=1-3=-2

[Tonyyaem

x= 0,x =3

pelieHue:

X2-3x<4

X?-3x—4<0

X?-3x—4=0
JI=3%-4*1*(-4)=9+16=25—5
X1:4

Xo=-1

V(0)=0?-3*0-4=-4

[Tomyuaem

-1=x=24

O0BequHsIEM BMECTE o0iacThb
OTpeieTICHUs HEPAaBEHCTBA U PEIICHUE
-1=x=0u 3=x<4

Otsert: -1=x=0u 3=x<4

Iopsinok npoBeaeHusi padboThI:

Hcnonb3ys TeOpeTUUECKUE CBEIECHUS M IPUMEPBI, BBIIIOJHUTH IPEII0KEHHOE

IpernoIaBaTesieM 3a1aHue

3ananue 1J1s1 padoThl.
1 BapuanT

3anaHue peniuTe ypaBHEHUS U HEPABEHCTBA:

1. 'IJX_2=3
'|J25_X2=4
VI2+x V1-x_4
Vx+ 2=+/4 —x

v/ hx+ 113::‘X+3

o b~ w0

3aganue 11 padoThlI.
2 BapuaHT

3amaHue peumuTe ypaBHEHUS U HEPABEHCTBA:

1. VX—24
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S

V00— g
Vx+T7,Vx—2_g
V2x+3-2Vx+ 1
V33X — 21:)('2
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IIpakTyeckas padora

Tema: «Pemienne cucreM ypaBHEHHiIl ¢ JABYMSI HEHM3BECTHBIMHM CIIOCOOOM

MOACTAHOBKH H CIIOCOOOM CJIOKEHH»

Heab paboThi:

1. ®opmupoBaTh yMEHHS M HaBBIKM PEIIEHUS CHCTEM YpPaBHEHUU CIOCOOOM

MOJICTAHOBKH M CIIOCOOOM CIIO3KEHHUS

2. @opMUPOBAaTh YMEHUS U HABBIKK CAMOCTOSITEIBHOI'O YMCTBEHHOTO TPy1a

3. [IpyBUBaTH yMEHUS U HABBIKK PabOTHI CO CIIPABOYHBIM MaTEPHUATIOM

4. OnpenenuTb ypoBEHb OCTATOYHBIX 3HAHUU CTYJIEHTOB 1O JaHHOU TemMe

Kpatkue Teopernueckue cBeieHHA:

Pemienne cucteM AByX ypaBHEHHI pacCMOTPUM Ha IPUMEpPax.

Ipumep 1. Pemuts cuctemy ypaBHEHHI METOJJOM MMOACTAHOBKHU:
XxX+y=5

{ Xy =06

W3 nepBoro ypaBHEHUs BbIPA3uM X

X=5-y

W noxcTaBuM 3TO BBIPAKEHUE BO BTOPOE YpPaBHEHUE

(5-y)y=6

S5y-y?-6=0

-y?+5y-6=0

J=25-24=1

—5—1

Y= -2 =3

Vo= -2 =2

Tenepp 1oaCTaBIISAS B YPABHEHHUE , T1I€ BBIPA3UIIU X, ITOJyYaeM
X1:5-3:2

X2:5-2:3

OTtBer: X1:2, Y1:3; X2:3, y2:2.

IIpumep 2. Pemnuts cuctemMy ypaBHEHUN METOJIOM CIIOKCHHUS
{xz + 3xy + by® = 36
+

2 2 _
X+ Xy — 3y° = —4 cxrapiBas MOWICHHO ypaBHEHHS CUCTEMBI, ITOTy4aeM
XXy F2y?=32" T T

OTtkyna, MoAenuB Bce ypaBHEHHUE HA 2-TIOTydaeM

x*42xy+y?=16

a 310 hopmyna
(x+y)*=16

Tornma x-l-y=i V16
N x+y=4 u x+y=-4
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x+y=4 x+ty=-4

BBIPA3uM X=4-y BBIPA3UM X=-4-y
U [TOJICTABMM BO BTOPOE YpaBHCHHE ¥ [TOJICTABMM BO BTOPOE ypaBHEHUE
(4-y)*+(4-y)y-3y*=-4 -(4-y)*+(-4-y)y-3y*=-4
16-8y+y*+4y-y2-3y*+4=0 16+8y+y?-4y-y?-3y>+4=0
-3y%-4y+20=0 -3y*+4y+20=0
JI=16+240=256—16 A=16+240=256—16
_ 1o Vi=-2
Vi=- 3
3 _10

Vo=2 Y4_?
IloacraBnss Tyaa, rae Bbpaxanu X, [loacraBiss Tynga, IJI€ BhIpaXKald X,
HOJIyJYaeM: HOJTyYaeM:
X1=E X3=-2

3 22
X,=2 X4= - 2

Ly iw L 10

OtBer : X1=2 , V1=- 2 ; Xo=2, V=2 5 X3=-2,VY3=-2;X4=- 2, y4=?
IHopsinok npoBenenust padboThbl:

Hcnonb3ys TeOpeTUUEeCKUE CBEIECHUS UM IPUMEPBI, BBIIIOJHUTDH IPEII0KEHHOE
[IPEenoaaBaTeeM 3a1aHue

3amanue 1J1s padoThlI.

1 Bapuanr.

3agaHue peniuTe CUCTEMbl YpaBHEHUN METOJIOM TOJICTAHOBKU:
(x+y=7 {xz +y? =41

2x+y=81 y—x=1

3agaHue pelnTe CUCTEMbI YPaBHEHUN METOJIOM CIIOKECHHUS:
x—xy—y=—7

([ x+xy—y=1

(%% + 3xy = 54

4y? + xy = 115

3ananue nuis padoThbl.
2 BapuaHT.

3aganue pelmuTe cUCTEMBbl YPaBHEHHH METOI0M MOICTAHOBKH:
(y—x=0 {xz +y? =25

Bx+y=81 x+y=1

3anaHue pemnTe CUCTEMbl YPABHEHUN METOJIOM CJIOXKEHUS:
(X+xy+y=-—1

(X—xy+y=3

(x> —bxy+3y* =17
2x * — Txy+ 4y° = 26
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4. OueHoYHbIe CPeACTBA IS IPOMEKYTOYHOM aTTecTaluu

DK3aMeH MpeIHA3HA4YEeH JJISI KOHTPOJS M OLIEHKH PE3yJbTaTOB OCBOCHUS
yueOHoi nucuumuinabl OYI1.03 «MatemaTtukay

DK3aM€H BKJIIOYAET: YCTHHIM OTBET U PEUICHUE 3a/1a4H.

HTorom sk3amMeHa SIBJISICTCS OIlCHKA 110 IITHOAJIBHOM IIKaJIE.

«5» - oTiIMuHO

«4» - XxopouIio

«3» - YIOBJIETBOPUTEITHLHO

«2» - HEYJIOBJIETBOPUTEILHO

[IIxana onucaHusi CUCTEMbI OIIEHOK MPECTaBIICHA B TAOJUIIE.

TpanuionHas mkana OmnucaHue OlleHOK

OTnuryaHO Teopernueckoe  cojaepxkaHue  y4eOHOro  Kypca, IpeaMeTa,
JTUCIUTIIMHBI, MOMIYJISI OCBOEHO TMOJHOCThIO. CdopMHUpOBaHHBIE
3HAHUS W YMEHHS TIO3BOJISIIOT CTYICHTY BBIPAXaTh COOCTBEHHOE
MHEHHE o BOIIPOCY, JIMCKYTUPOBATH B paMKax
MEXIMCIUTUIMHAPHOM ~ B3aWMOCBSI3M  DK3aMEHYEMOTo  y4eOHOTO
Kypca, TpeaMera, JIUCHUIUIMHBI, Moxyns.  HeoOxomumbie
MPAaKTUYECKHE HABBIKK pPabOTBI C OCBOCHHBIM MaTEpHAIOM
chopmupoBansl. Bce mnpemycMoTpeHHBIE pabouel mporpammoit
yueOHbI€ 3a/JaHUs BBINOJIHEHbI CBOEBPEMEHHO U KaU€CTBEHHO.

Xoporio Teopernueckoe  coaepkaHue  y4eOHOTO  Kypca,  MpeaMera,
TUCHUIUIMHBI, MOJIYJIsl OCBOEHO MOJHOCThIO. CdopMupoBaHHBIE
3HaHHUA W YMEHHUS TO3BOJIAIOT CTYIEHTY BbIpaXkaTh COOCTBEHHOE
MHeHHuE 1o Bompocy. HeoOxoaumble mpakTHUYEeCKUE HABBIKU PabOThHI
C OCBOCHHBIM MaTepuajioM B OCHOBHOM chopMupoBaHbl. Bcee
npelycMOTpeHHble pabouell mporpaMMoil  yueOHbIE  3aJaHUs
BBITIOJTHEHBI CBOEBPEMEHHO U Ka4YeCTBEHHO.

Y 10BJIETBOPUTENHHO Teopernueckoe  coaepkaHue  ydeOHOro  Kypca, IpeaMera,
TUCHUIUIMHBI, MOJAYJSL OCBOCHO YaCTUYHO, HO MPOOETbl HE HOCAT
cyuiectBeHHOro xapakrepa CdopmupoBaHHbIE 3HAHHUS U YMEHUS
MO3BOJIIIOT CTYJACHTY PACKpBITh BOIMPOC YacTU4YHO. HeoOxoanmbie
MPAaKTHYECKUE HaBBIKK pabOThl C OCBOGHHBIM MAaTepuaioM B
OCHOBHOM  c(opmupoBaHbl. BONBIIMHCTBO  MpeAyCMOTPEHHBIX
paboueii mporpamMMoii y4eOHBIX 3aJaHUIi BBITIOJIHEHO, HEKOTOPBIE U3
3aJlaHuM CoJIepKaT OTHOKH.

Teopernyeckoe  coiepkaHue  y4eOHOro  Kypca, IpeaMeTa,
JUCLMIUINHBI, MOZYJsS OCBOEHO MeHee ueM Ha S50 IpOLEHTOB.
CchopmupoBaHHble 3HAHMS M YMEHHS HE IMO3BOJSIOT CTYIEHTY
HeynosnerBopuresibHO | packpbITh Bompoc. HeoOxoumMble MpakTHUYeCKue HAaBBIKK PabOTHI C
OCBOEHHBIM MaTepuajoM He chopmupoBaHbl. bosblmias dacTb
NPEIyCMOTPEHHBIX pabouell mporpamMMoil y4deOHBIX 3aJaHUil He
BBINOJIHEHA.

Ha arrecranimoHHOM MeponpusiTud OOydYaroluics JOJKEH PacCKPHITh
CJIEYIOLIHE BOIIPOCHI:
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TecToBbIe 3a1aHUA NJIA IPOBeAeHUA AN PepeHIMPOBAHHOIO 3a4eTa

no qucuumianae OYIL.04 MATEMATHUKA

1 Bapuanrt

1. Beruucnure: ?fﬁ +3-8
1)1 2)0 3) -1
2. Berumciure: V53 - 73
1) 35 2) 33 3) 30
3. Pemmmre uppanmonanbHoe ypaBHeHHe: yx — 1 = 2
1)1 2) 4 3)5

-1
4. Beruncoure: 27° + (;) —81
1)9 2) 10 3) 8
5. Beruucnure: ;5 ?_D
1) -4 2) 6 3) 8
6. Beruncnure: 2 - 27z
1)3 2) 18 3)2
7. Beiuucnure: 25-2s5
1)2 2) 4 3)8

-2 &
X 2 x3

8. YnpocTture BhIpaKeHHE: 3
x5

1) x* 2) - 3) x72

2

9. Beruucnure: 105 - l{]-_i. - 1Dj_o

1) 10 2)8 3)6
10. Pemnte nokasareiabHoOe ypaBHeHue: 271+ =
1)0,75 2)0,25 3)0,5

11. Pemyre noKa3aTelbHOE HEPABEHCTBO: 327 < 27
1) (=1;+e0) 2) (0;+e0) 3) [1;+00)
12. Boruncnure: 4198410

1) 2) 3)

13. Beruucnure: log, 4 - log; 27

1)2 2) 4 3) 6

14. Beruucnure: logg 12 + log, 3

1)1 2)2 3) 4

15. Borunciure: 2310824

4) 3
4) 37
4) -4
4)7
4) 2
4) 16

4) 6

4) xE
4) 4
4)1

4) [1; +oo]

4) 10
4) 10

4) 8
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1) 25 2) 49 3) 64 4) 36
16. Pemure norapudmudeckoe ypasuenue: 10g, x = log, 2 +log, 7

1) 14 2) 12 3) 16 4) 20
17. Pemmre norapudmuyeckoe ypasuenue: log, (3x—2) =3

18. Pemure npocreiiniee norapuGMuUUecKoe HepaBeHCcTBO: 10gg X > 2

1) [36;+o0) 2) (6; +o0) 3) (—6; +) 4) (36;+)

19. Pemmre norapudmudeckoe Hepaperctso: 1ogs(3x + 1) < 2

1 1 1 1
) [5:8] 2 (-8:2) 3 (~1:8) 9 (-8
20. B tpeyronsauke ABC 2C =90°, £A = 60°. AB = 5. Haiinure AC
1) 2,5 2) 35 3)7,2 4)5
2 BApUAHT
1. BBIqHCHHTe:m + 3 W
1) 11 2) 13 3) 15 4) 17
2. Berumciure: V114- 34
1) 30 2) 33 3) 27 4) 35
3. Pemure uppanuoHaibHoe ypaBHeHue: VX — 2 = 3
1) 11 2) 12 3) 13 4) 14
1
4. Berunciare: 472 + G) — 1671
1) -4 2) 2 3)-6 4) 8
5. Berauciure: :32 .
1O 2) 1 3)3 4) 4
6. Beruucnure: 571 - 252
1) 2 2) 4 3)1 4)5
7. Beruucaure: 9z + 9.
1) 7 2)5 3)3 4)1
8. YnpocTuTte BbIpaXKeHUE: — 11
1) ¢ 2) cz 3)c* 4) s
9. Beruucnure: 210+ 2 10+ 410
1) 2 2) 4 3) 6 4) 8
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2—x
10. PemuTe nokaszareiabHOe ypaBHeHHE: 9% = (;)

19 2) 3 3)8 4) 6
11. PemmTe mOKa3aTeNbHOE HEPABEHCTBO: 62 < 36
1) [1;+o0] 2) [1;+e0) 3) (—1; +o0) 4) (—o; 0)
12. Beluucnute: 310828
1)3 2) 6 3) 8 4) 2
13. Beruuciure: logs 125 =+ log, 16
1) 15 2) 2,25 3)0,5 4) 05
14. Boruucnure: logs 75— logs 3
1) -5 2) 2 3) 4 4) -4
15. Beruucnute: 82108s 3
1)3 2) 8 3) 2 4) 9
16. Pernure norapudmuyeckoe ypaBHeHue: 10gg x = logg 5 +log, 6
1) 33 2) 28 3) 35 4) 30
17. Pemmre norapudmudeckoe ypasuenne: 1og;(2x+1) =1
1) 0 2) 1 3)2 4) 3
18. Pemure npocreiimee norapuhMUUECKOE HEPABEHCTBO: 108, X < —3
1 2) (—8;0] 3) (0; 8) 1
1 (0:3) ) ) 9 [0:]
19. Pemmre norapudmudeckoe Hepaserctso: logs(x +2) < 3
1) [2;25] 2) (=25;2) 3) (=2;25) 4)(—25;2]

20. B tpeyroasauke ABC 2C =90°, CB =9, CA = 12. Hatinure AB.

1) 17 2) 19 3) 13

OTBeTHI HA BONIPOCHI TECTA

Ne 1 papuant 2 BapuaHT
3aaHus

1 2 1
2 1 2
3 3 1
4 1 4
5 4 2
6 2 1
7 3 3
8 4 1
9 1 2

4) 15
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10 2 4
11 1 2
12 4 3
13 3 1
14 2 2
15 3 4
16 1 4
17 2 2
18 4 1
19 3 3
20 1 4

IlIkana nepegoda 6anioe 6 ommemku no NAMUOANNLHOU cUCmeMme

Yucao 60amios,
OtmeTka
HEO0OXO0IMMOE JIJIsl TOJTYUYEHHUSI OTMETKH
«3» (yIOBJIETBOPUTENHHO) 12-15
«4» (XOpoI1IOo) 16-18
«5» (OTIUYHO) 6oxee 18

3agaHus 1J1s1 IPOBeACHUS IK3aMEHAa 110 JMCIHUIINHE
OVIL.04 MATEMATHUKA

TexkeT 3a1aHus. BEINOIHUTE 3K3aMEHAIIMOHHYIO PaboTy

Bapuanr 1.
Ooa3zamenvuan uacmo
IIpu BbInoHeHNHU 3a1aHmii 1-3 3anuIIMTe X0/ pelIeHUs] U MOJIy4e HHbIi
OTBeT.
1. (1 6amn) Haiinute xopeHs ypaBHeHus: 32 2= 81.

J13

2. (1 6amr) HalimuTe 3HaueHUe BhIpaKSHUS IOgG—_

log 13
3. (1 6amr) ®@makon mamiyHs ctout 160 py6neit. Kakoe HanbosbIee 4ncio
¢daxonoB MmoxHO KyruTh Ha 1000 pyOmeit Bo BpeMs pactpogaku, KOraa CKUIKa
coctaBisiet 25%?

Ilpu BbINOIHEeHUM 3a/1aHU 4-/ 3aNIUIIIATE MOJTYYeHHbIH OTBET.
4. (1 6amwn) Ha pucynke (cMm. Humke) n3o0paxken rpaduk Gynxuuu y= f (x),
ornpeenecHHON Ha uHTepBasie (- 6; 8). Onpenenure KOJIMISCTBO ICIIBIX TOUYCK, B
KOTOPBIX TPOU3BOJIHASI QYHKIIMH MOJIOKUTEIbHA.
5. (1 6ain) Onpenenvite HAaMMEHbIIEE U HAUOOJIbIIIEE 3HAUCHHS (PYHKITHH.
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6. (1 6amn) I1pu xakux 3HadeHusx x, f(x) > 0.
7. (1 6amn) IIpu kakux 3HaveHusx x, f(x) <O0.

¥

IIpu BhInoHeHNHU 3aganHmii 8-12 ykauTe X0/ pelieHUs] U 3alIUIIUTE
MOJIY4YE€HHBIH OTBET.

uotcl

w|

8. (1 6aur) HaiimuTe 3HaueHue sina, €CIM U3BECTHO, YTO COSAL =

YEeTBEPTH.

T
9. (1 6amn) Pemuts ypaBHeHue 2C0S (X+;)=1 :
10. (1 6ayn) Pemure ypaBuenue logs(5 — 5x) = 2logs2.
11. (1 o6amn) CrpoutensHoil (upme HyxkHO mnpuodpectu 50 kKyOomMeTpoB
CTPOUTENBHOTO Opyca y OJHOTO M3 TpexX NocTaBmuKoB. KakoBa HanMeHbIas
CTOMMOCTH TaKOW MOKYIKH ¢ JOCTaBKoM (B pyOssix)? LleHbl U yCIOBHS yKa3aHbI B
TaOJIHIIE.

TocTaBImHK Lena 6py03a CrouMocTh JlononHuTEIBHBIE
(py6. 3a 1m°) JTOCTaBKH YCIIOBHSI

A 3500 9900 -
[Tpu 3akaze Ha cymMy Oosbiie

b 4500 7900 150000 py0. noctaBka
OecIu1aTHO
[Tpu 3akaze Ha cymMmy Oosbiie

B 3600 7900 200000 py6. mocraBka
OecraTHO

12. (1 6amn) B paBHoOenpenHoM Tpeyronsauke ABC ¢ ocHoBanneM AC GokoBast

ctopona AB paBHa 8, a COS A = ﬂ . HaitauTe BBICOTY, TPOBEIEHHYIO K
4

OCHOBAQHHIO.

IIpu BhinoiHeHnu 3aganuii 13-18 3anumure xoa pemeHus 1 MoJy4YeHHBbIH
OTBeT.
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46 +10 ,—6-6

8x+36
X+13
15. (16ann) IpssMOyTONBHBIN MTapasuIeNIeUIE ONMUCAH OKOJIO HIWIUHAPA, PaIuycC
OCHOBaHHUS KOTOporo paseH 2. O6beM napamienenunena paseH 16. Haitnure
BBICOTY LIMJIMH]IPA.

e

13. (1 6amn)HaliguTe 3HaYCHHUE BBIpAKECHUS

14. (1 6amn)Halinure KOPEeHb ypaBHEHUSI X =

16. (1 6amn) Teno geuxkercs no 3akony S(t) = x? — 4x +3. Onpenenure, B KaKoid
MOMEHT BPEMEHH CKOPOCTh OyeT paBHa 4.

17. (1 6ann) Pemuth ypaBHeHHE SiNn 2 x—2sin x—3=0.

15004

18. (1 6amn) Perute HepaBEeHCTBO
5X
Jlononnumenvhan uacmo
IIpu BbInoOJHeHUM 3a4aHuii 19 - 22 3anummuTe X0/ pemeHust U MoJy4deHHbIi

OTBeT.
19. (3 6amna) Haiinure HanbobIiee 3H<’|'}“I6HI&|6 byHKIIH
y= 12\/2COS X+12x—-37 +9 Ha oTpeske

|L 2 1]
20. (3 6aya) Pemmre cucTteMy ypaBHEHHUM AX—y=2
ilog 123X =109 1, (y +1)
21. (3 6ama) PaBHoOouHas Tpanenus ¢ ocHoBaHusAMH 10 cM u 18 cM u BbICOTOM 3
CM BpaIaeTcsi OKOJIO MEHBIIIEr0 OCHOBaHUs. HaliauTte ruiomnans moBEpXHOCTH Telia

BpalICHUSI.

2

22. (3 6anna) HaiiquTe pemenne ypaBHEHHUS COS 2X+SiN X=C0S“ X . YKaxxute

KOPHM, IPUHAIEKAIIUE OTPe3Ky [0;27].

Bapuanr 2
Oobsa3amenvuan yacmeo
IIpu BhINoIHeHNHU 3a1aHmii 1-3 3anunTe X0/ peleHus1 ¥ MOJTy4eHHbIH
OTBeT.

1. (1 6ann) Haiinute kopeHs ypaBHenus 2 1 * = 16.
. log,%/27
2. (1 6ayn) Haligure 3HaYCHUE BBIPAKCHUS oa. 27
09,
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3. (1 6amn) Terpanpb crout 20 py6iei. Kakoe HanOobIiee YnuCiIo TAKUX TETPaCH
MOXHO OyneT kynuth Ha 350 py0Osieit mociie moHMmKeHus 1eHbl Ha 25 Y.

[Ipu BbINOJIHEHUH 32/IaHMIA 4-7 3aNIMIINATE MOJTyYeHHbIi OTBET.
4. (1 6amwn) Ha pucynke (cMm. Humke) n3o0paxen rpaduk Gynxuun y= f (x),
ornpeaencHHon Ha uaTepBaie (-7; 7). OnpeaeauTe KOJIMYECTBO LEIbIX TOUCK, B
KOTOPBIX MPOU3BOIHAS (PYHKIIUH MTOJIOKUTEIIbHA.
5. (1 6amun) Onpenenure HAaUMEHbIIEE U HAaHOOJbINCe 3HAUCHHS (DYHKIIUH.
6. (1 6amn) IIpu kakux 3naveHusx x, f(x) > 0.
7. (1 6amn) IIpu kakux 3HaueHusx x, f(x) <O0.

IIpu BhInoHeHNHU 3a1anHmii 8-12 ykakuTe X0/ pelieHUs] U 3allUIIUTe
MOJIY4YE€HHBIH OTBET.

. 12
8. (1 6ayn) HaiimuTe 3HaYeHHE COS @, €CJIM U3BECTHO, 4TO SiN o = a no€l

YETBEPTH.

T
9. (1 6amn) Pemuts ypasHenue 28in(x+ 2)=1-
10. (1 6amn) Pemmre ypaBuenue logs (2 - 2x ) = 2logs 4.
11. (1 6amr) CtpoutenbHol pupme HYKHO NpuoopecTu 79 KkybomMeTpoB
MeHoOeTOHa y OJHOTO M3 TPeX MOCTAaBIMUKOB. CKOJIBKO MPUIETCS 3aIUTATUTD 32
camyro JIemeEBYIO MOKYIKY € J0CTaBKoi (B pyOssix)? LleHsl u yclioBUS TOCTaBKH
MIPUBEJICHBI B TA0JIUIIE.

CtoumocTh CtouMoCTh
JlonoMHUTEIbHBIE
[TocTaBuiuk neHooeToHa JIOCTaBKH -
(py6. 3a 1 M°) (B py6.) 4
A 2650 4400 -
[Ipu 3aka3e Ha cyMMy OoJibliie
b 3200 5400 150 000 py6. noctaBka
OecrIaTHO
3
B 2680 3400 [Tpu 3aka3ze 6omee 80 m
JIOCTaBKa OECIIJIaTHO
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12. (1 6amn) B tpeyronsauke ABC AC =BC, AB=6,cosA= — - Hainute BhICOTY

CH.

o] w

IIpu BhInosHeHnu 3aganuii 13 - 18 3anummTe X0 pelieHUus1 U MOJTy4eHHbIi
OTBeT.

35 +10 45— 5
7X —6
X+2

13. (1 6amn)HatiguTe 3HaYCHHE BHIPAKECHUS

14. (1 6amn)Haliaure KOPEeHb YpaBHEHUS X =

15. (16amn) Hunuuap BrrcaH B MPSMOYTOJbHBIN Mapajuienenunes. Paguyc
OCHOBaHUs LUIUHJIpa paBeH 2. O0bem napamnenenumnena pased 80. Haitnure
BBICOTY LIWJIMHJIPA.

16. (1 6amn) Teno apmxerca 1o 3akoHy S(t) = 2x2 — x + 1. Onpenenure, B KaKkoi
MOMEHT BPEMEHH CKOPOCTh OyeT paBHa 7.

17. (1 6ain) Pemuth ypaBHeHHE Sin 2 x—6sinx =0.

1

18. (1 6amn) PemuTe HepaBeHCTBO 8_X >0,125.

ﬂonwmum éJlbHasA Hyacmo

IIpu BbInOJIHeHUM 3aganuii 19 - 22 3anumuTe X0/ pemieHusi U MoJyYeHHbIH
OTBeT.
19. (3 Ggiung) Haiinure Haumenblee sHaueHne QyHKIM ¥ = 13x—9sinx+9 ga
otpeske 0;= .
2]
20. (3 6ayna) Pemmre cucreMy ypaBHEHHIA | X+y=3
log ,(5x-+4)=Iog ,(y+5)

21. (3 6anna) PaBHoOOYHas Tpametnus ¢ ocHOBaHUSIMH 12 cMm 1 18 cM u BeicOoTOM 4
CM BpallaeTcst OKoJo Ooubiero ocHoBanus. Haiinure 00bEM Tena BparieHus.
22. (3 6amuta) HaiinnuTe Bce pelIeHus ypaBHEHMS COS 2X +Sin 2 X =COS X .

VKaknuTe KOPHU, NPUHAJIEKAIINE OTPE3KY [-m;m |.
Bapuanr 3.
Oobazamenvuan uacmao

IIpu BbINOJIHeHNHU 3a1aHmii 1-3 3anMIIMTe X0/ PelIeHUsI U MOJIy4Ye HHbIi
OTBeT.
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1. (1 6amn) Haiimure Kopens ypaBHenus 2 220 = 16,
42

2. (1 6amr) HalimuTe 3HaueHue BhIpakKeHUS 05,3 -

3. (1 6amn) Terpanpb ctout 40 py6ieit. Kakoe HanOobIiee YnuCiIO TAKUX TETPaCH
MOXHO OyzeT Kynuth Ha 750 pyOseit mociie moHmxkeHus 1eHsl Ha 10%?

IIpu BbINOIHEeHNH 3aJaHUIl 4-7 3aNIMIIUTE NOJTYYeHHbIH OTBeET.
4. (1 6amwn) Ha pucynke (cMm. Hmke) n3o0paxen rpaduk Gynxuun y= f (x),
omnpeaencHHon Ha uaTepBaiie (- 10; 2). OnpenenuTe KOTMYECTBO LEIbIX TOUCK, B
KOTOPBIX MPOU3BOIHAS (DYHKIIUU OTPHUIIATEIbHA.
5. (1 6amn) Onpenenute HaUMEHbIIEe U HAMOOJbINICE 3HAUCHHSI (DYHKIIUH.
6. (1 6amn) IIpu kakux 3navenusx x, f(x) > 0.
7. (1 6amn) Ilpu kakux 3navenusx x, f(x) <O0.

My

y

IIpu BhInoHeHNHU 3a1aHmii 8-12 ykauTe X0/ pelieHUsI U 3alIUIIUTe
MOJIY4YE€HHBIH OTBET.

) 3
8. (1 6amn) Haiigure 3navenue SiN @, €CIM U3BECTHO, YTO COS o = : no€ll

YETBEPTH.
9. (1 6amn) Pemmth ypaBHEHHE COS (x+%)=cos = .
2 6
10. (1 6amn) Pemute ypasuenue logs(5 — 5x) = logs2 + 1.
11. (1 6amr) B Tabnuie ykazaHsl cpeiHUE IIEHBI (B pyOJIsSX) Ha HEKOTOPHIE

OCHOBHBI€ MPOJYKTHI MUTAaHUS B TPEX ropojax Poccuu (Mo TaHHBIM HAa HA4YaJI0
2010 rona)

HaumeHnoBanue npoaykra bapnayn TBepb IIckoB
[Tmennunbiit x1e6 (6aTOH) 12 11 11
Moutoko (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 kr) 260 240 235
I'oBsimuna (1 kr) 300 280 280
[Toncomueunoe macio (1 murp) 50 38 62

Onpenenute, B KAKOM U3 3THUX FTOPOJOB OKAXKETCSI CAMBIM JICIIEBBIM CIICTYIOITUN
Habop MpoayKTOB:3 Kr KapTtodeins, 1 Kr ceipa, 3 J1 MOACOJHEUYHOIo Macia. B orBeT
3aMUIINTE CTOMMOCTh JAHHOTO Habopa MPOIYKTOB B 3TOM ropo/ie (B pyoJisx).
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5 o
12. (1 6ain) B tpeyronpanke ABC AC = BC, AB =10, cos A = 5 Haiinure
BbicoTy CH.

IIpu BbInoiHeHnu 3aganuii 13-18 3anumure xon pemieHns 1 MOJTY4YeHHBIH
OTBeT.

13. (1 6amn) Haiinure 3HaYeHHE BBIPAXKCHUS 4Tz g2 .
9x-3

14. (1 6ann) HaiimuTe KOpeHb YpaBHCHHS X= 5
X+

15. (16amn) [IpssMoyTONMBHBIN MTapasuIeNIeHUIIE ] OMMCaH OKOJIO IUINHIPA, PATAYC
OCHOBaHHUS U BBICOTA KOTOPOTro paBHbl 6. Haiinure 00beM napamienenumneaa.

16. (1 6am) Temo ABMXKETCS MO MPSIMOM TaK, YTO PaCCTOSHHUE S OT HaYaJIbHOM
TOYKM M3MeHsieTcs 110 3akoHy S = 5t — 0,5t2 (M), rze t - Bpems ABUKEeHUS B
cexkyHaax. Haliqure ckopocTs Tena yepes 4 ¢ mocie Havajia ABHKESHHUS.

17. (1 6amn) Pemuth ypaBHeHue 2sin 2 x—3sin x+1=0,

X+ 1.,
18. (1 6amn) Pemnre nepasencrso 49 <(2)
7

ﬂonwmum éJlbHasA Hyacmo

IIpu BbInoJHeHUM 3aAaHuid 19 - 22 3anumnTe X0 pelmeHus U MoJydeHHbII

OTBeT.
19. (3 6anna) Haitnure HanMeHbllee 3HaYeHHE (QYHKIIMKA Y=2c0SX+5X+8 Ha
OTpEe3Ke |_0; 3n —|| ,
2 [ 2x+y=15

20. (3 6ayna) Pemmre cucreMy ypaBHEHHIMA .
Lx—3y:Iog 216

21. (3 6amna) PaBHoOOYHAs Tpamenusi ¢ OCHOBaHUSAMHU 12 ¢cM u 24 ¢M | BBICOTOM 8
CM B TIEPBBI pa3 BpaIIaeTcsl OKOJIO MEHBINEro OCHOBaHUS, a BO BTOPOH — OKOJIO

oompiiero. CpaBHATE O0OBEMBI TS BpPAIICHUS.

22. (3 6amta) Haiinure penieHne ypaBHEHHs COS2X—Sin X=C0S% X .

VKakuTe KOPHH, IPUHAIEKAIIUE OTPE3Ky [0;27 |.

Bapuanr 4.

Oosazamenvnas uacmo
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IIpu BBINOJIHEHUH 3a1aHMii 1-3 3anMIIATE X0/ pelIeH s U I10JIyYeHHbIi
OTBeT.
1. (1 6ann) Haiinute kopens ypaBHenus 3 > =9,

84

5Iog5 7 -

2. (1 6amr) HaliquTe 3HaueHue BhIpaKCHUS

3. (1 6amn) IlapukoBas pyuka crout 20 pyonei. Kakoe HanOobiee 4nucio Takux
pydek MoxkHO Oynet kynuTh Ha 500 py6sieit mocie noseieHus eHsl Ha 10%?

IIpu BbINOIHEHNH 3aJaHUIl 4-7 3aNIMIIUTE NOJTYYeHHbIH OTBeET.
4. (1 6amn) Ha pucynke (cMm. Hmke) n3o0paxen rpaduk Gynxuun y= f (x),
omnpeaencHHon Ha uaTepBaie (-1; 12). OnpeaennuTe KOJUYECTBO HEIbIX TOUYCK, B
KOTOPBIX MMPOU3BOIHAS (DYHKITUH TTOTOKUTEIBHA.
5. (1 6amn) Onpenenute HAUMEHbINIEE U HAaUOOJIbINCE 3HAUCHHS (DYHKIIUH.
6. (1 6amn) IIpu kakux 3navenusx x, f(x) > 0.
7. (1 6amn) Ilpu kakux 3HaueHusx x, f(x) <O0.

y=f%)

VO

IIpu BhInoJHeHNHU 3a1anHmii 8-12 ykamuTe X0/ pelieHUs] U 3allUIIUTE
MOJIY4Ye€HHBIH OTBET.

ol N =

] 5
8. (1 6amn) Haiigure 3nauenue COS a, €CIIM U3BECTHO, YTO SIN o = = no€ll

YETBEPTH.
9. (1 6amr) Pemuth ypaBHEHUE sin(x+7 ) =cos(- ) .
3

10. (1 6amn) Pemmre ypaBuenue Ig (x +3 ) = 21g 5.
11. (1 6amr) B Tabnuie ykazaHsl cpeiHUE IIEHBI (B pyOJIsX) Ha HEKOTOPHIE

OCHOBHBIE MPOAYKTHI MUTaHUs B TpEX ropoaax Poccuu (o JaHHBIM Ha Ha4ajo
2010 rona)

HaunmeHnoBanue npoaykra benropon | Spocnasnb Boponex
[Tmennunbiit x1e6 (6aToH) 11 15 14
Moutoko (1 nutp) 23 26 20
Kaprodens (1 kr) 10 9 13
Crip (1 xr) 205 240 270
I'oBsiuna (1 kr) 240 230 240
[Toncomueuynoe maciio (1 murp) 44 58 52
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Omnpenenute, B KAKOM U3 3TUX TOPOJIOB OKAYXKETCS CAMBIM JICIIEBBIM CIIETYIOIIHIA
Ha0oOp MPOAYKTOB: 3 J1 MOJIOKA, | KT roBAAuHBL, 1 JI moAcoIHEeYHOro Macia. B
OTBET 3aIUIINTE CTOUMOCTh JAHHOT'O Ha0Opa MPOJYKTOB B 3TOM ropoze (B
pyOIIsX).

4 o
12. (1 6ain) B tpeyronsarke ABC AC = BC, AB =32, cos A= s Hainnure
BbicoTy CH.

IIpu BhInosHeHnu 3aganuii 13 - 18 3anummTe X0 pelieHUus1 U MOJTy4eHHbIi
OTBeT.

6\/§+l .62—\/§

13. (1 6amn) Haitnure 3Ha4eHNUE BBIPAXKCHHS
11x -12

14. (1 6ann) Haiimute KOpeHb YpaBHCHHS X= 1
X+

15. (16amn) [IpssMoyToNbHBIN TTapasuIeNIeUIe OMKCaH OKOJIO [WIHHAPA, PaauycC
OCHOBaHHUS U BBICOTa KOTOPOro paBHbl 1. Haiinure o0beM mapamienenuneaa.

16. (1 6ann) Teno ABMXKETCA MO NPAMOIA TaK, YTO PACCTOSHUE S OT HAYATHLHOI
TOYKHU M3MeHseTcs 1o 3akoHy S = t + 0,5t% (M), rie t - BpeMs JBUKEHUs B
cexynax. Haiiaute ckopocTs Tena uepes 4 ¢ 1mocie Havyana JBUKEHHUS.
2

17. (1 6amn) Pemmts ypaBHeHne 2C0S° X—C0S X—1=0,

1
o 272X _ (D)2+x

9

18. (1 6amn) Pemmre HepaBEeHCTB > (

ﬂonwmum éJlbHasA yacmo

IIpu BhinoiHeHnu 3aganuii 19 - 22 3anummTe X0/ pelieHUus1 U MOJIy4e HHbIi

OTBeT.
19. (3 6anna) HaiimuTe HauMeHbIee 3HaYeHUE QYHKIIMHM y=6C0SX+11x+7 Ha
OTpe3Ke |_0; 3n | ,
2 ]

4y =16
20. (3 6ayna) Pemmre cucreMy ypaBHEHHIA % Xy

log 7y =log 7 (4x +4)

21. (3 6amna) PaBHoOo4Has Tpamemnusi ¢ OCHOBaHUSIMH 12 ¢cM 1 28 ¢cM U BBICOTOH 6
CM B NIEPBBII pa3 BpalllaeTcsi OKOJIO MEHBIIEr0 OCHOBAHHUS, a BO BTOPOH — OKOJIO
oosbiero. CpaBHUTE IUIOMIAAN TOBEPXHOCTEH TeJ BpaILICHHUS.

22. (3 6ayta) Haiigure Bce pemieHns] YPAaBHEHUS COS2X+Sin 2 X+C0SX = 0.

VKaknuTe KOPHU, IPHHAJIEKAIINE OTPE3Ky [—m;m |.
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OTBeTHI K IK3aMEHALIMOHHOI padoTre

1 papuant 2 BapUaHT 3 BapuaHT 4 BapuaHT
1 x=-1 x=-3 x=12 x=3
2 0,5 0,2 14 12
3 8 ¢maxoHoB 23 TeTpaau 20 retpaneit 22 terpaau
4 4 Toukn 6 Touek 5 Touek 5 Touek
5 Yuau6 = 4,5; Yuaué = 3, Yuaué = 4; Yuau6 = 313a
Yuaum = ‘3,3 Yuaum = '3,5 Yuaum = '3,2 Yuaum = -3
6 | X e(-6-41U[-22]U[6:8) x €[-2;2] U[6;7) X e(-10-8]U[-2:2) x €(-1;2]U[4;8]
7 x e[4;-2]u[2;6] x e(-7;-2]u[2;6] x €(-8;-2] x €[2;4]U[8;12)
8 sino =22 cosa = sino.=0,8 coso—— 1%
3 3 13
9 x=ii—i+2nn,n eZ x=(-1)" E—EH‘CH,ﬂeZ x=t"-" y2mnez x=(-1" £ ~m4mn,nez
3 3 6 2 6 2 6
10 0,2 -7 -1 22
11 184900 TriC. pyo. 213750 TBIC. pYO. 381 pyo. 352 pyo.
12 6 4 12 12
13 256 243 256 216
14 4u-9 3u? 3ul 4nu3
15 1 5 864 4
16 4 cexyHIbl 2 CeKyHJIBI Im/c 5 M/c
17 x=—"+2mn,neZ x=0+mn,neZ x="+2mn; x=0+27n;
2 2 - x:iEJann,neZ
x=(-1)"-= +mn,neZ 3
6
18 X<2 x<1 x<3 xo— !
8
19 21 9 10 13
20 x=1,y=2 x=1,y=0 x=7;y=1 x=0;y=4
21 1387 cm? 2247 cm® Ha 2567 cM® Ha 1927 cm?
22 0:" :nom +7 0 0;1t;3_7t + i
2 2 2 2

Illkana nepesoda 6annoe 6 ommemKu no NAMUOALILHOU cucmeme

Yucno 6ajuIoB,

OtMmetka
HEO0OXO0IMMOE JIJISl TIOTYUYEHUSI OTMETKH
«3» (yIOBJIETBOPUTEIHHO) 9-16
«4» (xopomio) 17-21
«5» (OTIIMYHO) 6onee 21
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	1. Паспорт комплекта контрольно-оценочных средств
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	Размещениями из n элементов по m в каждом называются такие соединения, которые отличаются друг от друга либо самими элементами (хотя бы одним), либо порядком их расположения.
	Сочетаниями из n элементов по m в каждом называются такие соединения, которые отличаются друг от друга хотя бы одним элементом.
	скалярное произведение ненулевых векторов равно нулю тогда и только тогда, когда эти векторы перпендикулярны;
	скалярный квадрат вектора (т. е. скалярное произведение вектора на себя) равен квадрату его длины.
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