[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
®H0: Coipos Vrops A AIEP AJTBHOE T'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE
HomxHocs: [iupekrop YUYPEXJEHUE BBICIIIEI'O OBPA3OBAHUA

o 4”,8f””‘a””’“28'03'2025 «YOUMCKHUI YHUBEPCUTET HAYKHU Y TEXHOJIOT Uli»

YafkafieabridTiedtioalMABBGoTR626a198149ad36

Crepauramakckuii puman

Komnemx

PaGouas nporpamma o01meo06pa3oBaTeIbHON YUeOHOH TUCUMILINHBI

MUACIUILINHA C0OO0.01.11 Maremaruka

O06meo0pa3oBaTeIbHBIN UK, 00sS3aTeNIbHAS YaCTh

LUK TUCHUILTUHBI M €T0 4acTh (00s13aTeIbHas, BApUATUBHAS)

CHEIUATIBbHOCTh
09.02.07 WudopmaninoHHbIE CHCTEMBI M TPOTPAMMUPOBAHHE
KOJl HaMMEHOBAHHE CIIELIMAIBHOCTU
KBTI (UKAIUS
Hpozpammucm

I'ox Hayama MOArOTOBKH
2025

PazpaboTuuk (cocTaBUTEIH)
C.I'. Imutpuesa npenoaaBareib
BBICIINI KaTEropuu

ydeHasl CTeTIeHb, yIeHOE 3BaHHE,
kareropus ©.11.0.

Crepaurtamak 2025



OT'JIABJIEHHUE

1. MACIIOPT PABOYEM ITPOT'PAMMBI JJUCHUTLJIAHBI 3

1.1. O6JacTh NIPUMEHEHHUS PAOOUYEH MPOTPAMMDI ceccveeecssaresssasessssssssssssssssssssssssssssssssssssssssssssassses 3

1.2. MecTo y4eOHOI TMCHUILIMHBI B CTPYKTYpPe OCHOBHOM 00pa3oBaTe/bHONH NPOrpaMmsal .3

2. CTPYKTYPA U COAEP) KAHUE JUCIUITJIMHBI 6
2.1 O0beM TMCUMTTHHBI M BUABI YHEOHOH PADOTBI ......ccovveeeiiieeiiieeiieeeiieeeieeeeieeeeaeeeseneeeenes 6
2.2. TeMaTH4eCKHUIl MJIAH U COMAEPKAHNE TUCIMIITITMHDBL ........ocoiuvieriiieniieenieeeniieenieeenieeesaeennns 7

3. ®OPMbI KOHTPOJISI U METOAUYECKHUE MATEPHUAJIBI, OIPEJEJISIIOIIAE
IMPOLEAYPbBI OUEHUBAHUA 3HAHUHU, YMEHHUHU, IPAKTUYECKOI'O OIIBITA,

XAPAKTEPHU3YIOIINX DTAIIBI ®OPMHUPOBAHUA KOMIIETEHIUMA.................. 20
4. YCJIOBUS PEAJIM3AIIMU JUCHUTIJIMHBI 20
4.1. Tpe6oBaHUSI K MUHUMAJILHOMY MATEPHAJbHO-TEXHHYECKOMY 00€CIICUCHMIO .cceuveerneees 20

4.2. YyeOHo-MeTOAMYecKOe M MHPOPMALMOHHOE o0ecnieyeHHe JUCHUILNINHBI (MOAYJIs) .....20

4.2.1. IlepeueHb OCHOBHO# U [IONMOJHHUTEJIbHOH YuyeOHOIi JUTepaTyphbl, HEOOXOAUMOI JIs1
OCBOCHUS AU CHUILIMHBI (MOAYJIs1) 20

4.2.2. llepeuenb pecypcoB HMHGOPMAIHOHHO-TEJEKOMMYHHUKANIMOHHOI ceTu «UHTepHET»
(najee - ceTb «AHTEpHET»), HEOOXOAMMBIX IJISI OCBOECHUS JUCHHUILUIMHBI (MOAYJSA) ............ 21

4.2.3. Ilepeyenbr MHGOPMANMOHHBLIX TEXHOJIOTMi, MCIOJb3yeMbIX NPH OCYHIECTBJIEHUU
o0pa3oBaTe/IbHOIO Mpouecca MO0 JAUCHHUIUIMHE (MOAYJI0), BKJIKYasA INepevyeHb
NMPOrpaMMHOI0 obOecneyeHusi W HHPOPMAIMOHHBIX CIHPaBOYHBIX cHcTeM (NpPH

HEOOXOIMMOCTH)....cccuuvveeeeiuniteeesauureeeeausseeesaesseeeasssseesssssseessssssseesasssseesessssseessssssseessnssseessssseeesn 221
INPNJIOXEHHUE 1 23
TTPUITOTKEHE 2......coiiiiiiiiieeieeeeeeeeeeensessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 32




1. IACIIOPT PABOYEH ITPOT'PAMMBI JIJUCHUTLJIAHBI

1.1. O6aacThr NnpUMeHeHHus padoueii MporpaMMbl

Pabouast mporpamma o00meoOpa3oBaTeIbHON y4eOHOH TUCHUIUIMHBI SIBISETCS YacTbhIO
OCHOBHOH 00pazoBaTenbHOi nmporpaMmsel B cooTBeTcTBUM ¢ PI'OC mis cnenmansaoctu 09.02.07
HNudopmannonHsle CHCTEMbl M NpPOrpaMMHUpOBaHuE (YKPYNHEHHAs TpyMIa CIeNUaIbHOCTEH
09.00.00 Nudopmatuka W BBIYHCIUTEIbHAS TEXHUKA), Ui OOYdYAIOUIMXCS OYHOU (HOPMBI
00yJeHUsI.

Pabouas nporpamma paspadotana B coorBercTBrn ¢ ®I'OC cpennero obmero oopazoBaHus.

1.2. MecTo y4eOHOI IMCHUILIIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl

O6meoOpa3oBareabHas yaeOHas JTUCLUTLIINHA «Marematuka» U3y4aeTcs B
obmeobpazoBarennbHOM I1Mkie ydeOHoro turana OOII CIIO Ha 06Ga3e OCHOBHOTO OOIIETO
o0pa3oBaHUs C MOy4YeHUEM cpenHero odmero oopazosanus (ITTICC3)

1.3. Iliianupyembie pe3yJbTaThl 0CBOEHUS THUCHHUILINHBI:
1.3.1 OcBoenue coaepxkanusi 001e00pa30BaTENbHON Yy4eOHON AUCHMILIUHBI 00eCIeYrnBacT
JTOCTHKEHUS O0YJAIOIIMMHUCS CISAYIOIINX PE3yJIbTAaTOB:

JIMYHOCTHBIX:

Jluunocmuvie pesynomamuvl 6 cepe omHOuleHUll oOyuarwuxcs K cebe, K ceoemy
300p08bI0, K NO3HAHUIO CeOs:

-TOTOBHOCTh M CIIOCOOHOCTh OOy4aromMxcs K OTCTAUBAHHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHUSI, TOTOBHOCTh M CIIOCOOHOCTH BBhIpaOaThIBaTh COOCTBEHHYIO MO3UIIHIO IO
OTHONIICHHUIO K OOIECTBEHHO-TOJIUTUYECKUM COOBITHSIM MPOILIOr0 M HACTOSALIET0 HAa OCHOBE
OCO3HAHUSA U OCMBICIICHUS UCTOPHH, TyXOBHBIX [IEHHOCTEW U JOCTHXKEHHI HAIlIEH CTPaHbI;

Jluunocmusie pezynomamsl 6 cghepe omuoutenuti odyuarowuxca k Poccuu xax k Pooune
(Omeyecmsy):

-popMuUpOBaHHE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepannu, ABISIOMIEMYCS OCHOBOM POCCUUCKONW HAEHTUYHOCTH M TJIABHBIM
(bhakTOpOM HAIIMOHAIBHOTO CAMOOTIPEICIICHNUS;

Jluunocmmuvie pezynomamul 8 chepe OMHOUWEHUL 0OVUAIOWUXCS K 3AKOHY, 20CY0apCcme) u
K 2PadHCOaHCKOMY 0Oujecmsy:

-MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKd W
OOIIECTBEHHON TMPaKTUKHU, OCHOBAHHOE Ha JWajore KYyJNbTyp, a TaKXe pa3inuuHbIX (QopM
00111eCTBEHHOT'O CO3HAHUS, OCOZHAHUE CBOETO MECTA B MOJIUKYJILTYPHOM MHUPE;

Jluunocmusie pezynomamsl 6 cghepe OMHOULEHU 00YYAIOWUXCA C  OKPYICATOWUMU
JH0O0bMU:

-HpPAaBCTBEHHOE CO3HAaHWE W TIOBEJICHUE HAa OCHOBE YCBOCHHS OOIIEUETOBEUECKUX
[IEHHOCTEH, TOJEPAHTHOTO CO3HAHUSI U TIOBEJACHUS B TOJMKYJIBTYPHOM MHpPE, TOTOBHOCTU W
CIIOCOOHOCTH BECTH TUAJIOT C APYTUMHU JIObMH, TOCTUTATh B HEM B3aUMOIIOHUMAaHMS, HAXOIUTh
0011IKe 1IeTT ¥ COTPYIHUYATD JUISl UX JTOCTHXKCHHUS;

-pa3BUTHE KOMIIETEHIIMM COTPYAHUYECTBA CO CBEPCTHUKAMH, JCTHbMH MIIQJIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTeIbHOW,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
MCCIIEI0BATENbCKOM, MPOEKTHOM U IPYTUX BUJIAX EATEIbHOCTH.

Jluunocmuvie pesynomamol 8 cghepe OMHOUWEHUL 00YUAIOUUXCS K OKPYIHCAIOUWEMY MUPY,
AHCUBOUL NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:

-TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHWIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
MPOTSHKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HENMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHON MTPO(ECCHOHAIBHON U 00IIIECTBEHHON JIEATEITLHOCTH;



-3CTETUYECKOE OTHOIIEHUS K MHpPY, TOTOBHOCTb K JCTETUYECKOMY OOYCTPOWCTBY
COOCTBEHHOTO OBbITa.

Jluunocmuvie pesynromamsl 8 cgpepe omuouieHus obOyyarwuxcsa K mpyoy, & cgepe
COYUATILHO-IKOHOMUUECKUX OMHOUEHULL:

-0CO3HAHHBIN BBIOOP OyayIIei mpodeccuu Kak MyTh U CIIOCO0 peann3aiuu COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB;

-TOTOBHOCTh OOYYaIOUIMXCS K TPYJOBOH MNpo(ecCHOHAIBHOW JesSTeIbHOCTH KaK K
BO3MOXKHOCTH  y4yacTHsl B pPEIIEHUWU  JIMYHBIX, OOIIECTBEHHBIX, TIOCYIApCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

-TOTOBHOCTh K CaMOOOCIIY>)KMBaHMIO, BKJI0Yas OOyY€HHE U BBINOJIHEHHUE JOMAIIHUX
o0s3aHHOCTEN.

MeTanpeaMeTHbIX:

MertamnpeaMeTHble pe3yibTaThl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOrpamMMbl
MIPEACTABJICHBI TPEMS TPYNIaMU YHHUBEPCAIBHBIX YUeOHBIX AeiicTBuil (VY ]I).

1. PerynsaTuBHBIC YHUBEpCAIbHBIC yUeOHbIE ICHCTBUS

OO0yuaromuiicst HayIuTCs:

-CTaBHUTh M OPMYITUPOBATH COOCTBEHHBIC 337]a4l B 00pa30BaTEIbHON NEATSILHOCTH
Y KU3HEHHBIX CUTYalUsIX;

2. [lo3HaBarenbHblE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS

OO0yyaromuiicss Hay4nuTCS:

-HaXOJUTh WM NPHUBOJUTH KPUTHUYECKUE ApPryMEHTbl B OTHOLIEHUM JACUCTBUN H
CY)KJIGHUM Jpyroro; CIOKOMHO M pa3yMHO OTHOCUTbCA K KPUTHYECKUM 3aMEYaHHSIM B
OTHOILIEHHH COOCTBEHHOTO CYXJ/ICHUS, PACCMaTPUBATh MX KaK Pecypc COOCTBEHHOTO pa3BUTHS;

3. KoMMyHUKaTHBHBIE YHUBEpPCAIbHBIC YUEOHbIE N1eHCTBUS

OOyuaromuiics Hay4uTCs:

-pa3BEpHYTO, JOTUYHO M TOYHO M3Jararb CBOK TOYKY 3PEHHS C UCIOJIb30BAaHHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) S3BIKOBBIX CPEJ/ICTB.

IIpexmeTHBIX:

B pe3yabTare u3ydyeHusi yueOHoro npeamera «MaremMaTHuka» Ha ypOBHe CpeIHEro
0011ero o0pa3oBaHus 00y4arOUIUiics HA YIIy0JJeHHOM YPOBHE HAYYHTCH:

— UCIIOJIB30BaTh YHCIOBBIE MHOXECTBA Ha KOOPAMHATHOM IpPSIMOM M Ha KOOPAMHATHOMN
IUIOCKOCTH ISl ONMCAHMS pEabHbIX IPOLECCOB M SIBJIEHUH; NPOBOJIUTH JI0Ka3aTeIbHBIC
paccyX/eHUsl B CUTyallUsIX TOBCEIHEBHOM JKU3HM, TP PELICHUH 3a]a4 U3 IPYTUX MPEeIMETOB;

— BBIIOJHATh U OOBSICHATh CPAaBHEHHME PE3y/IbTaTOB BBIYMCICHUIN MPU PELICHUH MPAaKTHYECKUX
3a/1a4, B TOM 4HcJie MPUOIMKEHHBIX BBIUYMCICHUHN, UCIIONIb3Ysl pa3HbIE CIOCOOBI CpaBHEHUM;
3allUChIBaTh, CpPAaBHUBATb, OKPYIVIATH YHUCIOBBIE JIaHHBIE DPEANBHBIX BEJIWYUH C
HCIOJIb30BAHUEM Pa3HBIX CHCTEM M3MEPEHHUS; COCTABIATh M OLEHUBATh Pa3HBIMHU CIIOCOOaMU
YHCIIOBbIE BBIPAXEHUS IMpPHU PEIICHUM MPAaKTUYECKUX 3a7ad M 3aJad M3 JIPYTUX Y4eOHBIX
MIPEIMETOB;

— COCTaBJISITh M pEIIaThb ypaBHEHWS, HEPABEHCTBA, UX CHCTEMbI IIPU PEIICHUHU 3a1ad APYTuX
y4eOHBIX MPEAMETOB; BBINOJHITH OLIEHKY MPaBIONOA00Us pe3ylbTaToB, MOJy4aeMbIX MpU
pELICHNN DPA3JIMYHBIX YPaBHEHWM, HEPABEHCTB M MX CUCTEM IIPU PEUICHMM 3ajad JIpYrux
y4eOHBIX MPEIMETOB; COCTABIATh U pellaTh YpaBHEHHUS M HEpPaBEHCTBA C IapaMeTpaMu Mpu
pelIeHnH 33/1a4 APYruX y4eOHBIX MpPEAMETOB; COCTAaBIIATh YpaBHEHHE, HEPABEHCTBO HIIM UX
CUCTEMY, OIMCHIBAIOIINE PEAbHYIO CUTYAIMIO WK MPUKIAJHYIO 33/1a4y, HHTEPIPETUPOBATh
IIOJIyYE€HHBIE PE3YyJIbTaThl; UCIOJIb30BaTh MIPOTrPAaMMHBIE CPEJCTBA MPU PEIICHUN OTAENIBHBIX
KJIACCOB YPABHEHHI U HEPABEHCTB;

— OompeAensaTh Mo rpadukaM M HUCIHOJb30BATh MJS PEIIEHHUs MPHUKIAIHBIX 3a]ad CBOHCTBA
peaJIbHBIX IPOIECCOB U 3aBUCUMOCTEN (HauOOJbIINe U HAUMEHBIINE 3HAYCHUSI, TPOMEXKYTKU
BO3pacTaHuss U YObIBaHUS (DYHKIMH, HMPOMEXYTKH 3HAKOINOCTOSHCTBA, ACUMITOTHI, TOUKH
neperuba, MepUo W T.I.); HHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKpPETHOMU
IPAKTUYECKONH CUTYallMM; OIpeeNaTh Mo TrpadukaM MpocTeHIIne XapaKTepUCTHKH



MEPHONYECKHUX MPOILIECCOB B OMOJIOTHUH, SKOHOMHKE, MY3bIKE, PAJAHOCBS3H U Ap. (aMILUIUTY/IA,
MepUOJ U T.I1.);
peuiaTh MpUKIaIHbIC 32191 U3 OMOJIOTUH, PU3UKU, XUMHUU, YKOHOMUKH U JPYTHUX MPEIMETOB,
CBS3aHHBIE C HCCIECHOBAHMEM XapaKTEPUCTUK IPOLECCOB; MHTEPIPETUPOBATH ITOJYYECHHBIE
pe3yJIbTaThIl;
BBIUUCIISATh WM OLIEHUBAaTh BEPOSITHOCTH COOBITUI B PEajbHOM JKU3HH, BBIOMPATh METObI
MOXOJISAIIECTO MPEACTABICHUS U 00paOOTKH TaHHBIX;
COCTaBJISITh C HCIOJIb30BAHHEM CBOICTB I'€OMETPHUECKUX (PUTyp MaTeMaTHdyecKhue MOJAETH
JUIsL pelIeHHUsA 3a1a4 IPaKTUYECKOI0 Xapakrepa M 3aJad U3 CMEXHBIX JUCLUMIUINH,
HCCIIEN0BATH MOJIyYECHHbBIE MOJEIU U UHTEPIIPETUPOBATh PE3YILTAT;
BJIAJETh IIOHATUAMHU BEKTOPbl M MX KOOPAWHATBHI, YMETh BBIINOJHATH OIEpalud Haj
BEKTOpaMH; HCIIOJIb30BaTh CKaJSIPHOE IMPOMU3BEACHUE BEKTOPOB IIPU PELICHUH 3ajady,
MPUMEHSITh YPaBHEHHE TUIOCKOCTH, OPMYITY PACCTOSIHHSI MEXK]y TOUKAMH, ypaBHEHUE Chepsl
IIPU pELICHUHN 3aJa4; IPUMEHITh BEKTOPBI M METOJ KOOPAUHAT B IIPOCTPAHCTBE IIPU PELICHUU
3a7ad.
Oo0yuaromuiicss HA yriy0OJIeHHOM YPOBHE MOJYYUT BO3MOKHOCTHh HAYUYUTHCS:

— HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK U SI3bIK JIOTUKHU JJIS1 OTIMCAHUS peaIbHBIX
MPOIIECCOB U SIBIICHUIA, IPH PELICHNH 3a]1a4 APYTHX YUSOHBIX IPEIMETOB

— ¢BOOOJTHO OTIEPUPOBATH YHCIOBBIMU MHOXKECTBAMH IIPH PELICHUH 3a]1ay;

— TOHUMATh MPUYUHBI U OCHOBHBIE UJIEU PACIIMPEHUS YHCIOBBIX MHOXECTB;

— BIJIaJIETh OCHOBHBIMH MOHSTUSMHU TE€OPUHU ASTUMOCTH MPH PEIISHUN CTaHJAPTHBIX 3a/1a4

— HMeTbh 0a30BbIEC NPEACTABICHUS O MHOXKECTBE KOMIUIEKCHBIX YHCET;

— CcBOOOIHO  BBIIOJNHATH  TOXKIACCTBEHHbIE  NPEOOpPa30BaHUSI  TPUTOHOMETPHUYECKHX,
JOTapUPMHUYECKHX, CTETIEHHBIX BBIPAYKCHH;

— BiageTh popmynoit OuHnoma HetoToHa;

— YMETb BBINOJIHATH 3aIKCh YKCIIa B TO3UIUOHHON CHCTEME CUUCIICHUS,

— TPUMEHSTH NpH pereHnn 3a1a4 OCHOBHYIO TeOpeMy alreOpsbl;

— MPHUMEHSTH MPH pElIeHUH 3ajad MpocTeHIne (QYHKIMH KOMIUIEKCHOH NEepeMEHHOH Kak
reoMeTpHyYecKe NpeoOpa3oBaHus

— cBOOOJNHO oOmpeAensTh TUN M  BBIOMpaTh METOJ PEUICHUS TMOKa3aTelbHBIX |
JOrapu(PMHUYECKUX ypPaBHEHHH M HEPaBEHCTB, HPPALMOHAIBHBIX YPAaBHEHHMH M HEPAaBEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHHUH U HEPABEHCTB, UX CHCTEM;

— cBOOOJIHO PeIIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHHH;

— peuaTh OCHOBHBIE TUIIBI YPABHEHHI U HEPABEHCTB C TapaMeTPaMH;

— TIPUMEHSTH NPH pelIeHnH 3a1a4 HepaBeHcTBa Komm-bynskosckoro, beprymu;

— BIJIaJETh MOHITHEM aCUMITOTHI M YMETh €r0 MIPUMEHSATh IPH PEIICHNUH 3aj1a4;

— MPHUMEHSTH METOJIbI pPelleHHs MPOCTEHINX TU(PepeHINATBHBIX ypaBHEHU NEpBOTo M
BTOPOTO TOPSIIKOB;

— cBOOOJIHO BJAJIETh CTAHJAPTHHIM allapaToM MaTEMAaTHYECKOTO aHAW3a JJIsl BHIYHCICHUS
MPOU3BOJAHBIX (DYHKLIMHU OJHOW IEPEMEHHON;

— cBOOOJIHO MPHUMEHSThH amnmapar MaTeMaTHYECKOTO aHajlu3a JUIs UCcclieoBaHus (QyHKIUH U
MOCTPOEHHUS TPa(UKOB, B TOM UHUCIIE UCCIECAOBAHHS Ha BBITYKIOCTD;

— ONepHpOBATH MOHITUEM IIEPBOOOPA3HON (QYHKIMH ISl pEIICHUs 3a/1ay;

— OBJIAJIETh OCHOBHBIMH CBEJCHUSIMHU 00 nHTerpaiie Hprorona—JIefOHMIAa U ero MpoCTEeHIINX
MIPUMEHEHUAX

— OINEepHpOBATH B CTAHJAPTHBIX CUTYAIHSIX MPON3BOIHBIMHI BBICIINX TTOPSAIKOB;

— yMeTh NMPUMEHSTH [TPH PEIICHUH 33]]a4 CBOHCTBA HEMPEPBHIBHBIX (DYHKIIN;

— yMeThb NPUMEHSTh NPUIOKEHHE MPOU3BOJHONW W OMPEAETICHHOTO WHTErpaja K PeleHUro
3aJla4 eCTECTBO3HAHUS;

— BIAJETh TOHATHAMHU BTOpas IPOU3BOJHAS, BBIMYKIOCTh Tpaduka (QYHKIUH H YMETh
MCCIeIoBaTh QYHKIIUIO Ha BBITYKIIOCTh

— HMETh IPEACTaBIECHUE O IEHTPAIbHOMN IPEeAeIbHON TeopeMe



— HMETb NpeCTaBICHUE O BEIOOPOYHOM KO3 PHILIMEHTE KOPPEISLINH U TUHEHHON perpeccun;

— HUMCTb IMPEACTAaBJICHHUE O CTATUCTHYCCKUX THIOTE3aX W IIPOBEPKE CTaTUCTHYECKOM
TUIIOTC3bI, O CTATUCTHUKE KPUTCPHUA U €€ YPOBHC 3HAYUMOCTHU;

— WMETh IPECTABICHUE O CBI3U IMIIMPHUECKUX U TEOPETUIECKUX pPacCIIpeleIeHUN

— HUMCTb IMPEACTABJICHHUE O CTATUCTHYCCKUX THIOTE3aX W IIPOBEPKE CTaTUCTHYECKOM
TUIOTE3bI, O CTATUCTHUKE KPUTCPHUA U €€ YPOBHC 3HAYUMOCTHU;

— HMCTb NPCACTABICHUC 00 aKCHOMAaTHYECKOM MCTOJIC,

— YMCETb MNPUMCHATH I PEIICHHUA 3aaaq CBOHCTBA INIOCKUX H ABYI'PAaHHBIX YIJIOB,
TPEXTPAHHOI'O yTIJjia, TCOPEMbBI KOCMHYCOB U CUHYCOB JJIsI TPDEXTPAHHOI'O YTIJIa;

— BJIAACTH TNOHATHEM MNEPHECHAUKYIAPHOEC CCUYCHUE IMPU3MblI U YMETH IPUMEHATH €ro Ipu
PCIICHUH 3a4a4;

— HMCTb NPEACTABICHUE O JIBOMCTBEHHOCTH IIPaBUJIBHBIX MHOI'OI'DaAaHHUKOB,

— WMeTh TpejAcTaBlieHHe OO0 akchuomMax o0beMa, MPUMEHATh (QOpMyIsl 00BEMOB
MPSMOYTOJILHOTO MapauIeIIeIHIIe [a, IPU3MBI U IIMPAMUIBI, TETPadApa IMPHU PEIICHUY 3a/1a4;

— UMETb MPEIACTaBICHUE O [BWKEHUAX B IPOCTPAHCTBE: MAPAJUIEIIBHOM IIEPEHOCE,
CUMMETPUHU OTHOCHUTEIIBHO INIOCKOCTH, LEHTPAJIBHON CUMMETPUHU, IIOBOPOTE OTHOCUTENBHO IPSIMOM,
BUHTOBOM CUMMETPHM, YMETh IIPUMEHSTh UX IIPU PELICHUH 3a/1a4;

— yMeTh MPUMEHSATH GOpMYIIBI 00BEMOB NP pEIICHUH 33/1a4;

— HaXOJAUTh 00BEM MapajulesieNuIeaa U TeTPadApa, 3aJaHHBIX KOOPAMHATAMHU CBOUX BEPIIHH;
- 3a/1aBaTh NPAMYIO B IPOCTPAHCTBE;

— HaxOoJUTb PaCCTOAHUC OT TOYKHU JO IJIOCKOCTHU B CUCTEMC KOOpAMUHAT,

— HaxOAWTh PACCTOSHUE MEXKIY CKPEIIMBAIOIIMMHUCS TPSIMBIMHU, 33JaHHBIMH B CHCTEME
KOOp/IMHAT.

2. CTPYKTYPA U COAEP KAHUE JUCHHUIIJINHBI

2.1 O0beM TUCHUNIMHBI M BUIbI Y4eOHOI padoThl

Buo yueonoit pabomur Obvem uacos
O06bem 00pa3oBaTeTbHOI MPOrPaMMBbI 340
PaGoTa o0yuaromuxcs Bo B3auMO/AeiiCTBUM C MPenoaaBaTejiemM 332
B TOM YHCJIE:
JIeKUUH (YPOKH) 166
B (hopMe ITPaKTHYECKOH MOJITOTOBKH (€CIIH MPETyCMOTPEHO) *
MIPAKTUYECKUE 3aHATHUSL 166
B (hopMe MPaKTHYECKOU MOJITOTOBKH (€CIIH MPETyCMOTPEHO) *

na60paT0pHLIe 3aHATHA

B (hopMe MPaKTHYECKOU MOJITOTOBKH (€CIIH MPETyCMOTPEHO)

CamocTosiTe/IbHasi paboTa o0yuaroierocs (Bcero) 2
[To nucnmmInHe ITPEeTyCMOTPEHO 2 Yaca KOHCYIbTAIIHA.

[IpomexyTouHas aTTecTanus B GopMe HTOTOBOW KOHTPOJIBHOW paboThl B 1 cemecTpe

[IpomexyTouHas arrecTanus B (hopMe IK3aMeHa BO 2 CeMeCTpe 6




2.2. TemaTn4yeCcKHUii MJIAH U CO/IePKAHME TN CHUILIAHbBI

HaunmeHoBaHue pa3ieJioB U TEM

Coneprkanue y4e0HOT0 MaTepHaJia, 1a0opaTopHble H MPAKTHYECKHE PadOThI, CAMOCTONATEIHLHAS
padoTa o0yyaomuxcs

O0BeM yacoB

1 cemectp
1 Coaep:xanue yueOHOT0 MaTepuaJa. 2
Brelemue OSH&KOMHCHI/IGVC POJIBI0 MaTEMAaTHUKH B HayKe, TEXHUKE, SJKOHOMHKE, HH(POPMAIMOHHBIX TEXHOIOTHIX
U TIPaKTHYECKON AEATENBHOCTH.
O3HaKOMJICHHUE C IIEISIMHU 1 33/1a4aMH H3yUICHHUs] MaTEMaTHKH ITPU 0CBOSHMH cnienmassHocTeii CIIO
Pa3gen 1. Anredpa 64
2 Tema 1.1 Coaep:xanue yueOHOT0 MaTepuaJa. 2
e . MHOeCTBO HaTypallbHbIX, IIENbIX, PAIIMOHAIBHBIX U HPPAIMOHAIBHBIX Yncia. [loHATHE OeCKOHEUHON
Lenbie n panMoHaNbHBIE YK, [leiicTBUTE/ILHBIC N o . . N
anena JECATHYHON NEepHoaMYecKor IpoOu. ANTOpUTM 3amicH OSCKOHEYHOW MEPHOANYECKON AECATHIHOU
JIpoOu B BHJIE OOBIKHOBEHHOW. MOyNb NEHCTBUTEIBHOTO YKCTIA.
3 Tema 1.2. IIpakTHueckoe 3aHATHE 2
BeinoJsiHeHne apugMeTHYECKUX AeHCTBUI HAJ Beimonnenue apudmMeTnyeckux AHCTBUI HaJl YUCIaMU, COYETast yCTHBIE U TMCbMEHHBIC IPUEMBI.
YHCJIAMH
4 Tema 1.3 Copaep:xanue y4yeOHOro MaTepuaJa. 2
- AnreOpanueckass Qopma 3amucd KOMIUIEKCHOro 4yucna. [IpaBuiia CIIOXKEHHS M yMHOXKEHHS
KomniexcHble yncia
KOMIUICKCHBIX YHcell. 1300paxeHne KOMIUIEKCHBIX YHCE]I.
5 Tema 1.4. IIpakTHueckoe 3aHATHE 2
Tpuronomerpudeckas ¢gpopma 3anucH Tpuronomerpudeckas Gpopma 3aricyu KOMIUIEKCHOTO YUCTIA.
KOMILIEKCHOT0 YHCJIa
6 Tema 1.5. I[IpakTnueckoe 3ansTHE 2
H300pakeHne KOMILIEKCHOTO YHCJIa HA N300pakeHne KOMIUIEKCHBIX Yncell. Bo3BeieHne KoMIIIeKCHOTo Yicia B crenensb. @opmyna Myaspa
KOOPAMHATHOM niockoctu. Popmyaa Myaspa.
7 Tema 1.6. [IpakTnyeckoe 3ansTHE 2
IMpumeHenne KOMIUIEKCHBIX YHceJI IPU pelieHun | BrimonHenne 1efcTBUH Hall KOMIUIEKCHBIMH YHCIIAMH alreOpandecKuX ¥ TPUTOHOMETPUYECKHX (hopM
(pu3HUecKNX U reoMeTpHYeCKUX 32124 3aIucu
8 Tema 1.7 I[IpakTuyeckoe 3aHATHE 2
o [ToBTOpEHNE MOHATHS CTENEHU C HATYPAIBHBIM M IENBIM Toka3aTtesneM. CBOICTBa CTENEHEH ¢ IeNTbIM
CTeneHb ¢ HATYPAJIBHBIM M LEJbIM NOKa3aTeJIieM
nokaszareneM. CTeneHHbIe 3aBUCUMOCTH U (QYHKITHH.
9 Tema 1.8. Conep:xanue yuedOHOro MaTepuaJa. 2
BeckoHeuHo yObIBaOIas reoMeTpuyecKkas IToBTOpeHNe MOHATHSA TeOMETpH4ecKas INPOrpeccHs, HaXOXKIEHHWE N —Oro WieHa TeOMEeTPHUYECKOH
nporpeccust pOTpeccuu
10 Tema 1.9. IIpakTHyeckoe 3aHATHE 2
ApudmMeTnuecknii KOpeHb HATYPaJIbHOM cTeneHu | KopHu HaTypajsbHON CTENEHU U3 YHCIIA U UX CBOMCTBA.
11 Tema 1.10. IIpakTnueckoe 3aHsTHE 2
BbrunciieHHe KOPHell HATYPAJIbHOM CTeNeHU BolunciieHue KOpHel HaTypajlbHOM CTENEHH U3 YMCIA ¢ IPUMEHEHUEM CBOMCTB CTENEHEH.
12 Tema 1.11. Conep:xanue yueOHOro MaTepuaJa. 2
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CreneHu ¢ PAHOHAJIBHBIM U JeliCTBUTEIbHBIM

CreneHp C panMoOHANBHBIM TMOKa3aTeneMm. CBoiicTBa cCTeleHEeW C palMOHAIBHBIM ITOKa3aTeleM.

noKa3arejieM CrerneHb ¢ ICHCTBUTEIILHBIM [TOKa3aTEIIEM.
13 Tema 1.12. IIpakTHyeckoe 3aHATHE
IIpeodpa3zoBanne YHCIOBBIX H OYKBEHHBIX [TpeoOpa3oBaHue YMCIIOBBIX M OYKBEHHBIX BBIPAXKCHUH, COJCPIKAIMX CTENECHH, MPUMEHsIsT CBOHCTBA.
BBIpa:KeHU, COAePKAIMX CTeNeHH CpaBHeHHUE BBIPQKEHUH CO CTETICHSIMH.
14 Tema 1.13. Copaep:xanue y4yeOHOro MaTepraJa.
Crenennasi pyHKIMSA , ee CBOICTBA M rpaduk [TocTpoeHnue rpaduKoB cTeneHHbIX GpyHKuMi. BeinonHeHne npeodpazoBanust rpagIKoB
15 Tema 1.14. IIpakTHyeckoe 3aHdATHE
B3anmno o6paTHble PyHKIHH [TocTpoenue rpapuKoB B3auMHO 00paTHBIX (QyHKIMHA. BeinonHeHne npeoOdpa3oBanus rpad)uKoB
16 Tema 1.15. Copaep:xanue y4yeOHOro MaTepuaJa.
OmnpenesieHne paBHOCHJIBHOCTH BbIPaKeHHUI € Omnpenenenre paBHOCHIIBHOCTH BBIP@KEHUH C paaKanamMu. PerlieHne uppanoHaibHbIX ypaBHEHHH.
paauKajJamu.
17 Tema 1.16. Coaep:xanue yueOHOT0 MaTepuaJa.
HppauuoHajbHble ypaBHEHUs! Pemenne uppanoHaNbHBIX YPaBHEHUH
18 Tema 1.17 Cogaep:xanue yueOHOT0 MaTepHuaJa.
HppaunonanbHble HEPAaBEeHCTBA Permenne nppannoHaIbHBIX HEPABEHCTB.
19 Tema 1.18. Cogaep:xanue yueOHOT0 MaTepuaJa.
Ioka3aTeabHas GyHkuus, ee cBoiicrBa u rpaduk. | [octpoenue rpadukos nokaszaTenabHbIX QyHKIMHA. BrinonHeHne npeodpa3zoBanus rpadukoB
20 Tema 1.19. IIpakTuyeckoe 3aHATHE
Pemienne nokasarejbHbIX YPaBHEHUH Pemenne noka3aTenbHbIX ypPaBHEHHI.
21 Tema 1.20. Cogaep:xanue yueOHOT0 MaTepHuaJa.
IToka3aTenbHbIe HEPABEHCTBA PemieHne nokasaresbHbIX HEPABEHCTB.
22 Tema 1.21. IIpakTHueckoe 3aHATHE
CucTeMbl OKa3aTeJbHBIX YPABHEHUI W HeEpaBeHCTB| PerleHne cucTeM NoKa3aTeNbHBIX YpaBHEHUH U HEPABEHCTB.
23 Tema 1.22. IIpakTHueckoe 3aHATHE
Pemenue NpuKJIagHbIX 32124 HA CJI0KHbIE Pelenune mpukia HbIX 3a]a4 Ha CJI0XKHBIE ITPOIIEHTHI
TIPONEHTHI
24 Tema 1.23. Conep:xanue yuedOHOro MaTepuaJa.
Onpenenenne jgorapugpma Omnpenenenne gorapupma. OCHOBHOE JIOTAPUPMUIECKOE TOKIECTBO.
25 Tema 1.24 Conep:xanue yuedOHOro MaTepuaJa.
. . CpoiictBa JorapumoB. BeimonHeHne npeoOpa3oBaHuil  BeIpOKCHHI, OpUMeHeHHE (HOpMYII,
CepoiicTBa Jorapupmon N
CBSI3aHHBIX CO CBOIMCTBaMH JIOTapU(MOB.
26 Tema 1.25 I[IpakTuyeckoe 3aHATHE
o Jecsatuunble n HaTtypanbHble Jorapudmsl. @opmyna nepexoja oT Jioraprudma Mo 0JHOMY OCHOBAHHIO
JecATHYHBIEC U HATYPAJIbHbIE JIOrapuGMbI
K Jlorapu¢my 1o ApyromMmy OCHOBAHHIO.
27 Tema 1.26. Conep:xanue y4eOHOT0 MaTepHuaJa.
IIpaBunia geiicTBuii ¢ Torapupmamu [TpaBuna nelicTuii ¢ sorapudmamu. Pemenue 3a1a4 Ha IpUMEHEHHE BCEX CBOMCTB JIorapu(MoB
28 Tema 1.27. Copaep:xanue y4eOHOro MaTepHaJa.
Jlorapudmuyeckast pyHKIHsI, ee CBOHCTBA 1 [MTocTpoenue rpadukoB norapudmuueckux GyHKIUH. Brinonnenne npeodpazoBanust rpagukos
rpaduk
29 Tema 1.28. IIpakTHyeckoe 3aHATHE

Jlorapudgmuyeckne ypaBHeHHs

OnpeneneHne OONACTH  JONMYCTUMBIX 3HAYEHWH JIOTapH(PMHUYIECKOTO BBIpaXKEeHHA. PemreHue
JorapupMHIECKIX YPaBHEHUH




30 Tema 1.29. IIpakTHyeckoe 3aHATHE 2
Pemienne ypaBHeHHUIi rpadpuuecKuM MeTOI0M [TocTpoeHue rpaMKOB TPUTOHOMETPHYECKUX QyHKIMH. BrironHeHne npeodpazoBanusi rpaKoB
31 Tema 1.30. IIpakTHyeckoe 3anATHE 2
JlorapudMuueckne HepaBeHCTBA Pemenne norapupmMuyeckux HEpaBeHCTB.
32 Tema 1.31. IIpakTHyeckoe 3aHATHE 2
IloaroroBka Kk KOHTPOJIBLHOM padoTe. IToaroroBka K KOHTPOJILHOM paboTe
33 Tema 1.32. IIpakTHyeckoe 3aHATHE 2
KontpoabsHas padora Nel. Kontponbnas pabora Nel.
Pa3gen 2. OcCHOBBI TPUTOHOMETPUH 42
34 Tema 2.1. Copaep:xanue y4yeOHOro MaTepHraJa. 2
Papuannast mepa yraa. [loBopoT ToUkn BOKpyr W3ydyenue paauaHHOTO METOJa W3MEPEHHUs YIJIOB BpalleHWs U HMX CBA3UM C TpagycHOl Mepowu.
Havaj1a KOOPAMHAT H300pakeHne yriioB BpalleHUs] HA OKPY)KHOCTH, COOTHECEHHE BEJIMUMHBI YIJIA C €r0 PACIIOJIOKECHUEM.
35 Copaep:xanue y4yeOHOro MaTepuasa. 2
Tema 2.2. DopMyIHpOBaHNE ONPENEICHUH TPUTOHOMETPHUYCCKHX (QYHKIMH AT YIJI0OB MOBOPOTa M OCTPBIX
OnpejeieHne CHHYCA, KOCHHYCA M TAHTEHCA yIiia | YIJIOB NPSIMOYTOJBHOTO TPEYTOJIbHUKA M OOBSCHEHHE MX B3aWMOCBS3H. 3HAKH CHHYCAa, KOCHHYCa U
TaHI'€HCA
36 Tema 2.3. Cogaep:xanue yueOHOT0 MaTepuaJa. 2
3aBHCHMOCTb MeKIY CHHYCOM, KOCHHYCOM H 3aBUCHMOCTh MEXKIy CHHYCOM M KOCHHycoM. OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO.
TAHT€HCOM OJHOTO M TOrO e yrja 3aBHCHMOCTh MEKAY TAHTCHCOM M KOTAHI€HCOM. 3aBHCHMOCTh MEKAY TAHTCHCOM M KOCHHYCOM.
37 Tema 2.4. IIpakTuyeckoe 3aHATHE. 2
IIpuMeHenue OCHOBHBIX TPUTOHOMETPUYECKUX [lppumeHeHNE  OCHOBHBIX  TPHTOHOMETPHYECKMX  TOXKAECTB  JUIA  BBIUUCICHUS  3HAUYCHHH
TOXKIECTB TPUrOHOMETpUUECKUX (PyHKIMI 1o oHOM 13 HUX. CHHYC, KOCHHYC U TaHT€HC YIJIOB (L U -0,
38 Tema 2.5 Conep:xanue yueOHOro MaTepuaJa. 2
DopMyJIbI CII0KEHHST W3y4enue popmya ciaoxKeHHs AJisl CHHYca, KOCHHYCa U TaHIeHCa Pa3InuHbIX YIJIOB.
39 Tema 2.6 Conep:xanue yueOHOro MaTepuaJa. 2
o . W3y4enue hopmyI ABOIHOIO yriia Ui CHHYca, KOCHHYCa M TAHI'€HCA U MX MPUMEHEHHE MTPU PEeLICHUH
CuHyc, KOCHHYC M TaHT€HC IBOIHOI0 yrja
3a1a4
40 Tema 2.7. IIpakTHyeckoe 3aHATHE 2
IMpumenenue GopMy.J IBOHHOIO U MOJOBUHHOr0 | V3ydeHue (opmys MOJOBHHHOTO yria Ui CHHyca, KOCHHYyCca M TaHT€HCa W UX HPUMEHEHHE IMpH
YIJIOB. peLIeHNH 33134
41 Tema 2.8 Conep:xanue y4eOHOT0 MaTepUaa. 2
e O3HaKOMJICHHE CO CBOWCTBAMH CHMMETPHUHU TOYEK Ha €MHUYHOIN OKPY)KHOCTH M IPUMEHEHUE UX IS
®opmyJibl IPUBEAEHUS
BBIBOJIa (hopMyIT IpUBEICHNUS
42 Tema 2.9. Conep:xanue y4eOHOT0 MaTepHuaJa. 2
CyMMa W Pa3sHOCTB CHHYCOB H KOCHHYCOB DopMyibl  CyMMBI U PasHOCTH CHHYCOB M KOCHHYCOB H WX NPUMEHEHHE IPH YNPOIICHHH
TPUTOHOMETPUUECKHX BBIPAKECHUH
43 Tema 2.10. Conep:xanue y4eOHOT0 MaTepuaJa. 2
IIpumenenne popmyJ TPHTOHOMETPHHU NIPH Perenue 3aiau Ha npeoOpa3oBaHHE TPUTOHOMETPHUYECKUX BBHIPAKEHHH C TIPUMEHEHUEM BceX (GopMyIl
pelleHnn 3aaa4 TPUTOHOMETPUH
44 Tema 2.11. IIpakTHyeckoe 3aHATHE 2

IpuMeHenne 0CHOBHBIX TPHTOHOMETPHYECKHX
dopmy 1 npeodpazoBaHust
TPUTOHOMETPHYECKHUX BbIPAKEHHI

Hpeo6paaoBaHHe TPUTOHOMETPUICCKUX BBIpa)KeHHﬁ C MPUMCHEHNUEM OCHOBHBIX TPUTOHOMETPUICCKUX
dhopmy.




45 Tema 2.12. Conep:xanue yuedOHOro MaTepuaJa. 2
Apkkocunyc. Pemenne ypaBHenusi cos(x) = a OnpezneneHue apkKOCHHYca U ero cBoiictsa. @opMmyna 1Jis pelleHus: ypaBHeHUH cos(x)=a
46 Tema 2.13. Copaep:xanue y4eOHOro MaTepHaJa. 2
Apkcunyc. Pemienne ypaBuenuii sin(x)=a OnpezeneHue apkcuHyca 1 ero cpoiicrsa. @opMyna 11 pelieHus ypaBHeHuil sin(x)=a
47 Tema 2.14. Copaep:xanue y4yeOHOro MaTepHuaJa. 2
ApKTaHreHc U apKkoTaHrenc. Pemenne ypasuennii | OnpeneneHue apkTaHIeHca M apKKOTaHreHca M UX cBoiicTBa. Dopmyna Al pelleHHs ypaBHEHHM
tg(x)=a u ctg(x)=a tg(x)=a u ctg(x)=a.
48 Tema 2.15. IIpakTHyeckoe 3aHdATHE 2
Pemienue mpocTeiiInX TPUTOHOMETPUYECKHX Pemenne mpocTeHMx TPUTOHOMETPUUECKUX YPaBHEHHUI C MPUMEHEHNEM BCEX M3YUEHHBIX (hOpMYII.
ypaBHeHHil
49 Tema 2.16. IIpakTHyeckoe 3aHdATHE 2
Pemenyne TPUrOHOMETPHYECKHX Permenne TpUroHOMETPUIECKUX YPaBHEHUH METOIOM NMPHUBEACHUSX X K KBaJPAaTHOMY YPaBHEHHIO
YPaBHeHMiiI MeTO0M NpHBeIeHUs K JUHEHHOMY U
KBa/IPATHOMY YPaBHEHHUIO
50 Tema 2.17. I[IpakTuyeckoe 3aHATHE 2
OaHopoaHbie TpUroHOMeTpHYecKkne ypaBHennsi | OTHOpPOJHBIE TPUTOHOMETPUYECKHE YPABHEHUS IEPBOM U BTOPOil CTENEHU U AJITOPUTM HMX PEIICHUS.
51 Tema 2.18. Cogaep:xanue yueOHOT0 MaTepuaJa. 2
Pemenue mpocTeiiInX TPUrOHOMETPUYECKHX [Tpumepsl pemieHust MPOCTEHIINX TPUTOHOMETPUYECKMX HEPAaBEHCTB C IIOMOINBIO CAMHUYHOMN
HepPaBeHCTB OKPYXHOCTH
52 Tema 2.19. IIpakTuyeckoe 3aHATHE 2
KonTpoJsbHas padora Ne2. KonTponbnas pabota No2.
53 Tema 2.20. IIpakTHyeckoe 3aHATHE 2
IToaroToBKa K HTOrOBOIl KOHTPOJILHOI padoTe. [ToaroroBka K HTOTOBOW KOHTPOJIBHOM paboTe
54 IIpakTHueckoe 3aHATHE 2
Hroropasi KOHTpobHasA padoTa
HToroBasi KOHTpOJIbHAs paboTa
2 cemecTp
Pa3gen 3. @yHkuum, X cBoiicTBa U rpadguku 24
55 Conep:xanue yuedOHOro MaTepuaJa. 2
Tema 3.1. O3HaKOMJICHHE C TTIOHATHEM IIePEMEHHOH, TPUMEpaMH 3aBUCHMOCTEN MEXAY IepeMEHHBIMH.
N O3HakOMJICHHE C TOHSATHEM TpaduKa, ONpeleseHUe MPHUHAIUIC)KHOCTH TOYKH TrpaduKy (QYHKIHH.
OnpeaeneHue YucJI0BOH (PYHKIMHU U CIOCOOHI ee N
saxanms Onpei:[eneHHe 1o (vbopMyne IpocTeIneil 3aBUCHMOCTH, Buaa ee rpaduka. Beipaxenue mo dopmyie
OJTHO epeMeHHO uepes Apyrue.
O3HakoMJIeHHE ¢ onpenesieHneM GyHKuu#, GopMyIHpPOBaHHE €ro.
56 Conep:xanue y4eOHOT0 MaTepHuaJa. 2
Tema 3.2 Omnpenenenne Bo3pacTaroniel 1 yObIBaloIIeH, orpaHuueHHON cBepXy (cHU3Y) QyHKIMU. Hanmensinee
CaoiicTBa pyHKUMIt 1 HauOoJpluee 3HA4YeHWS (QYHKIMH. YeTHOCTh M HEYETHOCTh (YHKIMH. AJITOPUTM HCCIENOBaHUS
(YHKIIM HA YETHOCTb.
57 Conep:xanue yueOHOro MaTepuaJa. 2
Tema 3.3. Wsydenne nousmus obpammuou @ynxkyuu, ONpENeIIeHUE BUIA U HOCMpOeHue epagura oopamuou
H3ydeHune noHATUS 00paTHOH PyHKIMHU @ynxyuu, nHaxoosicoenue ee obracmu
onpeoenenus u 001acmu 3HAYeHUl.
58 Tema 3.4, IIpakTuyeckoe 3aHsATHE. 2

(I)yHK[II/IOHaJILHble 3aBHCHUMOCTH B peaJbHbIX

O3HaKOMJICHHE C IpuMEpaMu (byHKLII/IOHaJ'H)HBIX 3aBHCUMOCTEH B PCAIBHBIX NPOoHECCax M3 CMEKHBIX
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npoueccax JVCLUIIIHH.
O3HaKOMJIEHHE C JOKA3aTEIbHBIMU PACCYXACHUSIMH HEKOTOPBIX CBOMCTB JIMHEHHON U KBaJApaTU4HOM
(yHKIMHA, TpOBEAEHHE WCCICAOBAHUS JIMHEHHOHM, KyCOYHO-JIMHEHHOW, JApOOHO-IMHEHHOH u
KBapaTnuHOW pyHKuMii, nocrpoenue ux rpadukos. Ilocrpoenue u urenue rpapukoB QyHKIHH.
59 IIpakTHyeckoe 3aHdATHE 2
Tema 3.5. Cxema uccnenoBanus GyHKIHH.
Hccaenosanne pyHkuun Cocrasnenne BUAOB (pyHKIHUIT 110 JaHHOMY YCJIOBHIO, PEIICHHE 3a/1ad Ha SKCTPEMYM.
BrimonHenue npeobpazoBanuii rpauka QyHKIHMH
60 Tema 3.6 Copaep:xanue y4yeOHOro MaTepraJa. 2
N YMmenpmieane 007acTH OmpenesieHuss (QYHKIUH. ApupMeTHYecKne oIlepanud Hax (QYHKIHAMU.
IIpeoGpasoBanus GpyHKUUI U AeliCTBUA HAJ HUMH I o
OCTPOCHHE CIOXKHOH (DYHKITHH.
61 Coaep:xanue yueOHOT0 MaTepuaJa. 2
Tema 3.7. Beruncnenue 3HaueHni QyHKINHA IO 3HAYEHUIO apTyMEHTA.
CreneHHble, okasarejbHble U Jorapupmuyeckue | OnpenencHue MOI0KEHUS TOUKH Ha Tpaduke 1Mo ee KOOpAUHATAM M Ha000pOT.
pynkuun Hcnonp3oBaHue cBOMCTB (DyHKIMH ISl CPaBHEHNUS 3HAYEHUH CTEIIEHEH U JoTapu()MOB.
[TocTpoeHue rpaMKOB CTETIEHHbIX, NOKA3aTEIbHBIX 1 JIOTAPHU(PMUUCCKUX (DYHKITUH.
62 Tema 3.8. Cogaep:xanue y4eOHOT0 MaTepuaa. 2
I'paduxy 1 cBOIICTBA TPUTOHOMETPHYECKHX [MocTpoenue u uccnenoBanue rpadukoB QyHKIUH y=sinx
(pyHknmii y=sinx
63 Tema 3.9. Conep:xanue yueOHOro MaTepuaJa. 2
I'pa¢dyky u cBOMCTBA TPUTOHOMETPHYECKUX ITocTpoeHue u ucciieoBaHie TpapuKoB GYHKIUN Y=COSX
(pyHkumii y=cosx
64 Tema 3.10. Conep:xanue yueOHOro MaTepuaJa. 2
I'pa¢dyky u cBOMCTBA TPUTOHOMETPHYECKUX ITocTpoenue u uccienoBanne rpagukoB GyHKIUN y=tgx
dyskumii y=tgx
65 Tema 3.11. Cogaep:xanue yueOHOT0 MaTepuaJa. 2
I'paduxm u cBoiicTBAa TPUTOHOMETPHYECKHUX IHocTpoenue u uccaenopanue rpagukoB pyHkumi y=ctgx
dyskumii y=ctgx
66 Tema 3.12. I[IpakTuyeckoe 3aHATHE 2
KonrtposabHnas padora Ne3 KonTponsHas pabora Ne3.
Pa3ngen 4. Komonnaropuka 14
67 Tema 4.1. Conep:xanue yueOHOT0 MaTepuaJa. 2
N3yuenne npaBuna komouHaTopuku. [IpaBuio N3y4enue npaBuia KOMOMHATOPUKH 1 IIPUMEHEHUE NIPH PEIICHUH KOMOMHATOPHBIX 3a/1a4.
TPOM3BEIeHHsI
68 Tema 4.2 IIpakTuyeckoe 3aHATHE 2
o O3HaKOMJICHHE C ITOHATHSIMU KOM6I/IHaTOpI/IKI/IZ pasMEIICHUAMU, COYCTAHUAMU, NEPECTAaHOBKAMH U
Pa3meneHusi, coueTaHus, NepecTaHOBKHU
(hopmymamu ISt UX BBIYUCIICHUS.
69 Tema 4.3. IIpakTHyeckoe 3aHATHE 2
PenreHre mMpakTHYECKHX 3a/1a4 ¢ HcHoab3oBaHueM | OObsICHeHHE M IpUMEHEeHne (HOpMyYJ JJIsl BEIYHUCICHUS Pa3MENIeHNH, IepPEeCTaHOBOK M COYCTAaHUH MPHU
NMPaBHUJ NePecTAHOBKHU U pa3MelleHHs pemeHnH 3aad.
KOMOMHATOPUKH Perrenne nmpakTHYECKHX 3a/1a4 C UCTIOJIF30BAaHUEM TTOHATHH U MPABHI KOMOMHATOPHKHI
70 Tema 4.4. IIpakTnueckoe 3aHsTHE 2

Pemenne NMPAKTHYECKHUX 3a4a4 ¢ IPUMEHCHUEM

Pemenue IPAKTUYCCKUX 3a/1a4 C IPUMCHCHUEM ITPABUJI pasMCIICHUS U COUCTAHUS
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NMpaBuJI pasMEIlCHUA U COUYCTAHUSA

71 Tema 4.5 ConepixaHue y4eOHOr0 MaTepHaJa. 2
a Osnakomiienne ¢ 6uHoMoM HeloToHa u TpeyronbHukoMm [lackans. Pemenne 3amau Ha pasiokeHHe
Bunom Herorona
OuHOMA.
72 Tema 4.6. IIpakTHyeckoe 3aHATHE 2
Pemienue 3a1a4 KOMOMHATOPUKHU, IpUMeHsist OuHOM | IloBTOpEeHME POHEHHOrO MaTepHaa 3a CEMECTp
HeiotroHa u Tpeyrojabuuk Iackaus.
73 Tema 4.7 IIpakTHyeckoe 3aHdATHE 2
KonTpoabnas padora Ne 4 KontponbHas pabora Ne4.
Pa3gen S. DiieMeHTBI TeOPHH BePOATHOCTEN H CTATHCTHKHA 18
74 Tema 5.1 Copaep:xanue y4yeOHOro MaTepuasa. 2
o OmnpeneneHne CIly4allHOTO, JIOCTOBEPHOTO W HEBO3MOXHOTO coObiTHH. CyMMma, NpoHU3BelIeHUE
Co0bITusl. BeposiTHOCTB COOBITHSI. N
coObITnii. PaBHOE U poTHBOIIONI0XKHOE coObITHE. Kilaccuueckoe onpeneneHne BEpOSITHOCTH.
75 Tema 5.2 Coaep:xanue yueOHOT0 MaTepuaJa. 2
. . N3ydyenue TeopeMbl O BEPOSITHOCTH CYMMbI HECOBMECTHBIX COOBITHH M ee cieicTBuil. Brruncnenne
CioxxeHne BeposiTHOCTEI N
BEPOSITHOCTH HECKOIBKHUX COOBITHH.
76 Tema 5.3. Cogaep:xanue yueOHOT0 MaTepuaJa. 2
He3aBucumble coOBITHA. Y MHOKEHHE N3ydyenue TeopeMbl 0 BEPOSTHOCTH YMHO)KEHHS HE3aBHCHUMBIX COOBITHH. BBIUnCIICHHE BEPOSITHOCTH
BEPOSAAITHOCTEIA. HECKOJIbKIX COOBITHH
77 Tema 5.4. IIpakTnueckoe 3ansTHE 2
Pemenne 3a5au ¢ npuMeHeHueM CBOJCTB Pemenne 3a1a4 Ha BEIYHCIICHHE BEPOATHOCTEH COOBITHI
BEPOSITHOCTEH
78 Tema 5.5 Conep:xanue yueOHOro MaTepuaJa. 2
. - O3HakoMJICHHE C TIOHSITHEM Clly4yailHOll BenuuuHBIL. JIUCKpeTHBIE M HEIpephIBHBIC CIydaiiHbIe
CayuaiiHble BeJIMYUHBI
BCJIMYUHBI. FI/ICTOI‘paMMa " ITOJIMT'OH 4YacCTOT.
79 Conep:xanue yuedOHOro MaTepuaJa. 2
Tema 5.6 O3HaKkOMJICHHE C TIPEACTaBIEHHEM 4YHCIOBBIX MAHHBIX M MX XapaKTepPUCTHKaMH: T'eHepasibHas
LenTpanbHble TEHASHIIMH CJYyYaiiHOM BEJIMUMHBI | COBOKYITHOCTb, BBIOOpKa, cpelnHee apudmernyeckoe, Moja, MenuaHa. [loHsthe o 3ajgadax
MaTeMaTH4eCKOH CTaTUCTHKH.
80 Tema 5.7 I[IpakTuyeckoe 3aHATHE 2
- Mepsl pazbpoca cirydaHOH BENTWYMHBL: pa3Max, OTKJIOHEHHE OT CPEIHEro, IHCIEpCHs, CpelrHee
Mepsbl pazdpoca ciay4yaiiHOH BeTUYHHBI
KBaJIpaTUYHOE OTKJIOHCHHE.
81 Tema 5.8. I[IpakTuyeckoe 3aHATHE 2
Pemrenne mpakTHYecKHX 32124 Ha 00pPadoOTKy Permenne npakTuueckux 3agad Ha 00paOOTKY YMCIOBBIX JAHHBIX, BBIYUCICHUE NX XapaKTEPHCTHK.
YHCIOBBIX JAHHBIX
82 Tema 5.9. I[IpakTuyeckoe 3aHATHE 2
KonrtpoabHas padora NeS. KonTposnbHas pabora Ne5.
Pa3gen 6. Hauaia MaTeMaTH4eCKOro aHAJIN3a 64
83 Tema 6.1. Copaep:xanue y4eOHOro MaTepuaJa. 2
O3HakoMJIeHHe ¢ TIOHSITHEM YHCI0BOI O3HaKOMJICHHE C IOHSATHEM YHCIOBOW IOCIIEOBATENIFHOCTH, CIIOCO0aMH €€ 3aJaHus, BEIYNCICHUSIMH
Nnocj1e10BaTeJIbHOCTH €€ YICHOB.
84 Tema 6.2. Conep:xanue yuedOHOro MaTepuaJa. 2

l'lpez[e.ﬂ MmoCJICA0BATCJIbHOCTH

O3HaKOMJICHUE C TTIOHATHEM mpeaciia nocjI€10BaTCJIbHOCTH.
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85 Tema 6.3. Conep:xanue yuedOHOro MaTepuaJa.
Boruucienne cyMMbl 0€CKOHEYHOI0 YHCJIOBOTO O3HAaKOMJICHHE C BBIYHMCIICHHMEM CYMMBbl OECKOHEYHOIrO YHCIIOBOTO psifa Ha NPUMEPE BBIYMCIICHUS
psina CYMMBI OECKOHEYHO yOBIBAIOIIEH T'€OMETPHYECKOI NPOrpeCcCHH.
86 Tema 6.4 IIpakTHyeckoe 3aHATHE
o HaxoxneHue n —oro 4jieHa apupMeTH4ecKoil 1 reoMeTpUUYeCcKoil MPorpeccuii, CyMMbI NepBBIX N
Apudmernyeckas 4 reoMeTpu4ecKasi porpeccus.
YJICHOB.
87 Tema 6.5. IIpakTHyeckoe 3aHATHE
CyMmMma OeckoHeuHO yObIBamouieii reomerpuyeckoii | Pemenne 3amay Ha npuMeHeHHe (QOpPMyNBI CyMMBI OECKOHEYHO YOBIBAaIOLIEH TIe€OMETPHYECKON
NpOorpeccuu mporpeccuu
88 Tema 6.6. IIpakTHyeckoe 3aHATHE
JInHeliHbIH ¥ IKCIOHEHIHANBHBIHA pocT. Yncso e. | JIMHEHHBIN 1 9KCIOHEHIMAIBHBIN pocT. Yuco e.
89 Tema 6.7. IIpakTuyeckoe 3aHATHE
Hcnonb30BaHKe NPOrpeccuH ISl peleHust Hcnonp30BaHUE IPOTPECCHH ATISI PEIICHHS PEATBHBIX 3a/1ad IPHUKIAIHOTO XapaKkTepa
peajibHBIX 32124 NPUKJIAJHOI0 XapaKTepa.
90 Cogaep:xanue yueOHOT0 MaTepuaJa.
Tema 6.8. O3HaKOMJIEHHE C TOHATHEM IIPOU3BOJHOM.
IoHsTHE NPOU3BOIHOI, ee MeXaHHYeCKHUii cMbIca | V3ydeHne n popMyanpoBaHHE €€ MEXaHHIECKOTO CMBICTA.
H3ydenue aropuT™Ma BHIYHCICHUS TPOM3BOAHON HA IPHMEPE BHIUMCICHNSI MTHOBEHHOH CKOPOCTH.
91 Tema 6.9 Cogaep:xanue yueOHOT0 MaTepHuaJa.
o BeiBoa QopMysbl aisi BEIYHCICHHS TPOWU3BOJHOM cTeneHHOW (QyHKUIUHU. BblumcieHne nmpou3BOIHOM
IIponsBoaHas cTeneHHON QPyHKIUHA N
CTENeHHOU (QYHKIIMH.
92 Tema 6.10. Conep:xanue yueOHOro MaTepuaJa.
IIpaBuia qnuddepenunpoBanus [TpousBo/iHAsE OT CyMMBI, IPOU3BEJICHUS] M YaCTHOTO IBYX (yHKuMil. [Ipon3BoaHas cioxHOW GYHKIMN
93 Tema 6.11. Conep:xanue yueOHOro MaTepuaJa.
IIpou3BoHbIe 3JIeMeHTAPHBIX (PYHKIMIA YcBoenue npasuil 1uddepeHpoBanusi, TaONUIBI TPOU3BOAHBIX AIEMEHTAPHBIX (DYHKIHUI.
94 Tema 6.12. IIpakTHueckoe 3aHATHE
IIpumeHenue TA6AMIbI NPOU3BOIHBIX [TpumeHenne TaOJIUIBI TPOU3BOIHBIX AJIEMEHTAPHBIX (QYHKUUA U mpaBmil TuddepeHupoBanus s
3J1eMeHTapPHbIX (PYHKIMIt HaXO0XJICHUH MTPOU3BOAHBIX (DYHKITHH.
95 Conep:xanue yueOHOro MaTepuaJa.
Tema 6.13. O3HaKOMJICHHE C TOHSTHEM YIJIOBOTO KOd(QHIMEeHTa NMpsMOH. BBeneHne moHATHS KacaTelnbHOH K
I'eomeTpuyecKkuii cMbIC/ NPOU3BOAHOM rpaduky QyHkumu. ['eomerpudeckuii cMbica mpon3BogHOH. DopMyra AJsl COCTaBICHUS ypaBHEHHS
KacaTeJIbHOH K rpaduKy QyHKIHH B TOUKE Xo.
96 Tema 6.14. I[IpakTuyeckoe 3aHATHE
Casi3b NPOU3BOIHOI U IPOMEKYTKOB Bo3pactanusi | [I[puMeHeHHe NPOM3BOAHOM K HAaXOXJICHHIO IPOMEKYTKOB BO3PACTaHMS W YOBIBaHUS (DyHKIIHH.
U YObIBaHUSI GYHKIMHU Teopema Jlarpanka.
97 Tema 6.15 Conep:xanue yueOHOro MaTepuaJa.
e Heobxomumoe ycioBue cyiiecTBOBaHUS JKcTpemyma — Teopema dDepma. JlocTatodHoe ycloBue
IIpousBoaHas u IKCTPpeMyMBbI (PYHKIMHU
CyIIIECTBOBAHMS IKCTPEMyMa.
98 Tema 6.16. IIpakTHyeckoe 3aHsATHE
IIpoBeaenne ¢ NOMONIbIO MPOU3BOAHOM [IpoBeneHue ¢ MOMOIIBIO MTPOU3BOTHOM UCCIIETOBAHNS (QYHKIINH, 3aJaHHON (HOPMYIIOH.
HCCJIeJ0BAHUS (PYHKIUM YcTaHOBIIEHHE CBSA3M CBOWCTB (DYHKITMH M IPOU3BOJHOM 1O MX rpadukKam.
99 Tema 6.17. IIpakTHyeckoe 3aHsITHE

HauGoJabliee 1 HaMMeHblIee 3HaYeHHe PYHKIUM

Haubonpuiee n HaMeHbIlee 3Ha4eHUs QYHKIUN Ha 3aJAHHOM OTPE3KeE.
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AHFOpI/ITM HaAXO0XICHUA HanOOJIBIIET0 U HAUMEHBIIIET0 3HAUCHU I

100 Tema 6.18. IIpakTHyeckoe 3aHATHE 2
Bropas npousBoaHas pyHKnmii HaxoxkneHue BTOpoii NpOU3BOIHONM.
101 IIpakTHyeckoe 3aHdATHE 2
Tema 6.19. [MToHsiTHe MPOU3BOAHON BTOPOTO MOPSAKA.
BrinykiiocTb rpaguka GyHKIMH, TOYKH neperuda | Breimykiocts GpyHKINY.
Touku nepernda.
102 Tema 6.20. IIpakTHyeckoe 3aHdATHE 2
IIpumeHenne MPOM3BOIHON K MOCTPOEHUIO [TpumeHeHne MPOU3BOAHON K IIOCTPOCHUIO IpaKOB (PyHKIMI
rpa¢gukoB GpyHKIHUI
103 Tema 6.21. IIpakTHyeckoe 3aHATHE 2
Hcnonb3oBaHue reoMerpuieckoro u pusuyeckoro | Vcrmons3oBaHHe TeOMETPHIECKOTO U (PU3NUECKOTO CMBICIIA IPOU3BOAHON JUIS PEIICHHMS 3a1a4
CMbICJIa IPOM3BOIHOI 1151 pellleHusi 3a1a4
104 Tema 6.22. IIpakTuyeckoe 3aHATHE 2
IHoaroroBka K KOHTPOJILHOM padoTre. IToaroroBka K KOHTPOJIbHOH pabore.
105 Tema 6.23. I[IpakTuyeckoe 3aHATHE 2
Kontpoabnas padora Ne6 KonTponsnas pabora Ne6
106 Tema 6.24. Cogaep:xanue yueOHOT0 MaTepuaJa. 2
IlonsiTue nepBooOpa3Hoii PyHKIUHN ITonsitue nepBooOpazHoi. CBsi3p MEKAY MPOU3BOAHON (PYHKIMH U ee IepBOOOpa3HOM.
107 Tema 6.25. I[IpakTuyeckoe 3aHATHE 2
Omneparyst ”HTETPUPOBAHMS.
IIpaBuia HaXoKAeHHs] TEPBOOOPAZHBIX .
Tabnuua nepBooOpa3HbIX IEMEHTApHBIX QYHKIMH
108 Tema 6.26. IIpakTHyeckoe 3aHATHE 2
Pemenne 3aga4 Ha CBSI3b EPBOOOPA3HOI U ee Pemenue 3ama4d Ha cBA3b EPBOOOPA3HON U €€ IPOU3BOIHOM.
TMPOU3BOIHOM
109 Conep:xanue yuedOHOro MaTepuaJa. 2
Tema 6.27. OnpeneneHre KpUBOJIUHEHHON Tpameuu.
Iliiomans KpuBoOIMHElHOI Tpaneuuu u uHTerpan | OnpeneneHue nHTErpana.
®opmyna Herorona-Jlelioanma
110 Tema 6.28. Conep:xanue y4eOHOT0 MaTepHuaJa. 2
BobIunciieHHe HHTErpajoB
111 Tema 6.29. I[IpakTuyeckoe 3aHATHE 2
IIpumeHenne HHTErpaaa AJsi BBIYUCTEHUS Permenve 3a1a4 Ha IpUMEHEHUE UHTETPaANA IS BEIYUCIICHUS TUIOMAICH.
1oL a el
112 Tema 6.30. I[IpakTuyeckoe 3aHATHE 2
IIpumeHenne HHTErpaaa AJsi BbIYUCTCHHUS [TpumeHeHne nHTErpana JJisl BIYUCICHUS (PU3NYECKUX BEJIHUIHH.
(uznyeckux BeJMYUH
113 Tema 6.31. IIpakTHyeckoe 3aHATHE 2
IpumeHeHune NPOU3BOHOI U UHTErpajia K IMoaroroBka K KOHTPOJILHOM paboTe
pPelIeHHI0 MPAKTHYEeCKHX 3a1a4.
114 Tema 6.32. IIpakTHyeckoe 3aHATHE 2
KoHTposbHas padora Ne7 KonTponbaas paborta No7
Pazges 7. YpaBHeHHs U HEPABEHCTBA 24
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115 Tema 7.1 ConepixaHue y4eOHOr0 MaTepHaJa. 2
ma 7.1. N .
N O3HaKOMJICHHE C NPOCTEHIIMMH CBEICHHSIMH O KOPHSX alreOpandyeckux ypaBHEHHH, MOHATHIMHU
O3HakoMJIeHHe ¢ TPOCTEHIINMI CBeeHUSIMH 0 . .
. UCCIIeJOBaHNs YPAaBHEHUI U CUCTEM YpaBHEHH.
KOPHSIX airedpanyecKux ypaBHeHHit
116 Tema 7.2. Coaep:xanue yueOHOT0 MaTepuaJa. 2
H3yyeHue Teopuu PaBHOCUJIBLHOCTY YpaBHeHuil 1 | PaBHOCHIbHBIE ypaBHEHHUs. TeopeMbl O PaBHOCHIBHOCTH YypaBHEeHWH. lIpeoOpasoBaHme OaHHOTO
ee IpMMeHeHust ypaBHEHHMs B ypaBHeHue-caenoanue. [Iposepka koprel. [loTepst KopHEH.
117 Tema 7.3. Coaep:xanue yueOHOT0 MaTepuaJa. 2
O0mue MeTOIbI pelieHHsi YypaBHEHU Merto/1 3aMeHbI epeMeHHOi. MckiitoueHne BO3MOXHOW OTEpH KOPHEH.
118 Tema 7.4 IIpakTHyeckoe 3aHATHE 2
o CyTp MeToJa pas3loXKeHHss Ha MHOXHTENW. PelleHWe paluOHAIBHBIX, HPPalOHAIBHBIX,
MeTtox pa3ioskeHUsI HA MHOKHTEJIN -
MOKa3aTeJIbHBIX, JIOrapu(pMUUECKIX U TPUTOHOMETPHUYECKUX YPABHEHNUH JTAaHHBIM METO/IOM
119 Tema 7.5. IIpakTHueckoe 3aHdATHE 2
Meroa BBeIeHUS HOBOII mepeMenHoii 1Jis pemenuss | CyTh MeTona BBeJCHHMsS HOBOH IepeMeHHOW. PelleHne panuoOHaIBHBIX, HPpalUOHAIBHBIX,
ypaBHeHm‘i II0Ka3aTCJIbHBIX, J'IOFapI/I(bMI/I‘-IeCKI/IX U TPUTOHOMCTPUYCCKUX ypaBHeHHfI JaHHBIM METOJ0M
120 Tema 7.6 Copaep:xanue y4yeOHOro MaTepuaJa. 2
e . Cytp  (yHKUMOHaJbHO-Tpaduyeckoro Merona. PemleHWe palMOHANBHBIX, HPPALMOHANBHBIX,
DyHKIMOHAIbHO-TPA(QHYECKHIT MeTO .
MIOKA3aTEJbHBIX, JIOTapH(PMUIECKIX H TPUTOHOMETPHIECKUX YPABHCHNH JAaHHBIM METOIOM
121 Tema 7.7. I[IpakTuyeckoe 3aHATHE 2
Pemenue HepaBeHCTB ¢ 0HOIT nepemenHoii. Merox | PaBHOCHIBHOCTE HepaBeHCTB. CHcTeMa M COBOKYITHOCTh HEPaBEHCTB. MppaloHanbHbIe HEPABEHCTBA.
HHTEPBAJIOB. HepaBeHcTBa ¢ MOIyseM.
122 IIpakTuyeckoe 3aHATHE 2
Tema 7.8.
. CyTbh METOZA TTOICTAHOBKH.
Cucrema ypaBHeHuii. MeToJ noacTaHOBKH o
Permenne cucteM ypaBHEHHH METOJIOM ITOJICTAHOBKH
123 Tema 7.9. IIpakTuyeckoe 3aHATHE 2
Cucrema ypaBHeHuii. MeToa ajredpan4eckoro CyTb MeTOZa anreOpandeckoro CIOKEHHUS.
CJI0KEHM Perrenue cucteM METOI0M anredpanyeckoro CIoKeHHs
124 Tema 7.10. IIpakTHYeckoe 3aHATHE 2
Cucrema ypaBHeHuii. MeTo BBe/IeHHSI HOBBIX CyTbh METO/Ia BBEJICHHSI HOBBIX TIEPEMEHHBIX JIJISl CUCTEM.
nepeMeHHbIX Pemenue cucteM METOJOM BBEJIEHUSI HOBOU IIEPEMEHHOM.
125 Tema 7.11. IIpakTHueckoe 3aHATHE 2
IIpumenenune MaTeMaTHYECKUX METOO0B /LI [MpumeHeHne MaTeMaTHYECKHMX METOJOB ISl PELICHHsS COAEPXKATeNIbHBIX 3alau M3 PasIMYHbIX
pellleHusi coiepKaTeJbHBIX 3a1a4 obnacteil HAyKW M IpakTUKU. VHTEpIIpeTHpOBaHKE Pe3yJIbTaTOB C YUETOM PEeaIbHbIX OTPaHUYEHHH.
126 IIpakTHyeckoe 3aHATHE 2
Tema 7.12. KonTponbHas pabora Ne§
Kontpoabnasi padora Ne§
I'eomerpus
Pa3nea 8. IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 24
127 Tema 8.1 Copaep:xanue y4yeOHOro MaTepHaJa. 2
. I'eomeTpHryeckue Tesla ¥ TOBEPXHOCTH B CTEPEOMETPHHU.
IIpeamer crepeoMeTpuH, AKCHOMBI CTEPEOMETPHH
Axcromsl crepeomerpun. CiieCTBUSI U3 aKCHOM.
128 Tema 8.2. Copaep:xanue y4yeOHOr0 MaTepHaJa. 2
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HapaﬂﬂeﬂbHOCTb NPAMBIX, l'lpﬂMOﬁ H IIJIOCKOCTH

[MTapannensHOCTh MPSIMBIX B IPOCTPAHCTBE.
Teopema 0 mapaJuIeIbHBIX TPSIMBIX.
[TapaniensHOCTh NPSIMOM U TIOCKOCTH.

129 Copaep:xanue y4yeOHOro MaTepHaJa.
Tema 8.3. CkpeluBaroiuecs npsmele.
B3anmHoe pacnoJiokeHHe MPSIMBIX B Teopema 0 CKpEIIUBAIOIINXCS TIPSIMbIX.
NMPOCTPAHCTBE. YT0J MEKIY ABYMSI NPSIMbIMH YToJ ¢ coHanpaBIEHHBIMU CTOPOHAMH.
Yroa Mexay ABYMsI IPSIMBIMHU.
130 Copaep:xanue y4yeOHOro MaTepraJa.
Tema 8.4. ITapannenpHble MIOCKOCTH.
[MapajuleIbHOCTD MJIOCKOCTEH ITpu3Hak mapannenbHOCTH IBYX MIIOCKOCTEN.
CBoiicTBa mapaIeTbHBIX NIOCKOCTEH.
131 Coaep:xanue yueOHOT0 MaTepuaJa.
Tema 8.5. OmnpenencHue TETpasapa U €ro CBOMCTBA.
Terpasap u napajenenumnesn OmnpenencHre napaienenuneaa 1 ero CBOHCTBa.
3ajayn Ha MOCTPOEHUE CEUECHHUH.
132 Cogaep:xanue yueOHOT0 MaTepuaJa.
Tema 8.6. IlepnienquKynspHBIC MIPSIMBIE B IIPOCTPAHCTBE.
o HapaHHeJ'II)HLIC MpsAMBIC, ICPICHAUKYJIIAPHBIC K IIJIOCKOCTH.
IepneHIMKYASAPHOCTD NMPSIMOI H MJIOCKOCTH .
IIpu3Hak NepneHuKyISIPHOCTH IPSIMOU U INIOCKOCTH.
Teopema 0 npsIMO NEPIEHAUKYJIIPHOU K IIOCKOCTH.
133 Tema 8.7 Conep:xanue yueOHOro MaTepuaJa.
- PaccTosiHMEe OT TOUKH 710 INIOCKOCTH.
IlepneHauKyYJISIP U HAKJIOHHBIE. YTOJ MEXKIY
psMO B II0CKOCTHIO Teopema o Tpex TEPTIEHANKYIApax.
Yros MeXIy IpsIMOH U IITOCKOCTBHIO.
134 Tema 8.8. Cogaep:xanue yueOHOT0 MaTepuaJa.
JAByrpanunsiii yroJ. [lepneHauKy/IsipHOCTD JIByrpaHHbIN yroI.
MJI0CKOCTel [Tpu3HaK NepHeHANKYISIPHOCTH IBYX IJIOCKOCTEH.
135 I[IpakTuyeckoe 3aHATHE
Tema 8.9. Onpeznenenue NpsMOYTOJIBHOTO NapaieIenuneaa.
IIpsimoyroJibHBIN MapaJliejenumnesn CBo¥iCTBa IPSIMOYTOJIFHOTO MapauIeNenuIe/1a.
Pemenue 3anau.
136 IIpakTHyeckoe 3aHATHE
Tema 8.10. Pemenne crepeoMeTpUUECKUX 3alad, CBSA3AHHBIX C NEPIECHIUKYJSIPHOCTBIO MPSMBIX U IUIOCKOCTEH,
Pemienue crepeoMeTpruyecKHX 3aAay, CBI3aHHBIX € | HCIOJIB3Ys IUNIAHUMETPUYIECKUE (PAKTBI U METObI
NMEePHEeHINKYISIPHOCTBI0O TNPSIMBIX W IUIOCKOCTEH,
UCNOJIb3YSl NJIAHUMeTpUYecKue (PaKThl H METOBI CamocrosTebHasi padoTa 00y4yalouMXcs
[ToaroToBKa K KOHTPOJIHHOU paboTe
137 Tema 8.11. IIpakTHyeckoe 3aHATHE
IloaroroBka K KOHTPOJIbHOM padoTe Pemenue 3ama4 nmo temaMm paszena 8
138 Tema 8.12. IIpakTHyeckoe 3aHATHE

KonTponbnas padora Ne9

KonTponbnas pabora Ne9
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Pa3znen 9. MHOrorpaHHMKH M KPYIJIble Teja 36
139 Conep:xanue yuedOHOro MaTepuaJa. 2
Tema 9.1. IToHsATHE MHOTOIpaHHUKA.
IlonsaTne mHororpannuka. Ilpuzma I'eomerpuueckoe Teno.
[Tpu3sma. I1nommanb 60KOBOW TOBEPXHOCTH IPU3MBL.
140 Copaep:xanue y4yeOHOro MaTepraJa. 2
Tema 9.2. [TonsiTne nupamMuab.
Mupamuna IIpaBunbHas nupamuna.
[Tioutap GOKOBOI M MOJTHO MOBEPXHOCTH MUPAMHUIBI.
141 Copaep:xanue y4yeOHOro MaTepHuaJa. 2
Tema 9.3. YceueHHas nupamMuaa U €€ CBOKCTBA.
Yceuyennass nupamuaa ITontans 60KOBOH M MOITHOM MOBEPXHOCTH YCEUEHHOH MHUPaMUABL.
Pemenne 3anau.
142 Tema 9.4 I[IpakTuyeckoe 3aHATHE 2
T Haxo:xxpenue mnjiomaau OO0KOBOH, NOJHON IOBEPXHOCTeHd NPU3Mbl, NUPAMHUAbLI, YyCeYeHHOMH
IInomans NOBEPXHOCTH MPU3MBI, MUPAMHUIBI.
MHPaMHU/bI.
143 Tema 9.5. Cogaep:xanue yueGHOT0 MaTepHuaJa. 2
Huaungp [ToHsiTHEe MMIIMHAPUYECKON MOBEPXHOCTH M IFUIMHIPA.
144 Tema 9.6 IIpakTuyeckoe 3aHATHE 2
o BeiBoz1 hOpMyIIBI U1t HAXO0KACHUS TUIOLIA 1 OOKOBOM M MOJIHOM MOBEPXHOCTH LIMJIHHAPA.
Iiromaas NOBepPXHOCTH HUJINHAPA
Pemenue 3anau.
145 Tema 9.7. Conep:xanue yueOHOro MaTepuaJa. 2
Konyc IloHsiTHE KOHUYECKOM TOBEPXHOCTU U KOHYCA. Y CEUEHHBIN KOHYC.
146 Tema 9.8. Conep:xanue yueOHOro MaTepuaJa. 2
YceueHHbI KOHYC IloHsATHE yCeUeHHOro KOHyca
147 IIpakTHueckoe 3aHATHE 2
Tema 9.9
. o [TonsTHE pa3BepTKH KOHYcCA.
IInomans 60K0BOIi M MOJIHON MOBEPXHOCTH KOHYCA B . .
BIBOJT (JOPMYJIBI JJIs1 BBIYMCIICHUS] OOKOBOH 1 IOJTHO MOBEPXHOCTH KOHYCA.
148 Tema 9.10. I[IpakTuyeckoe 3aHATHE 2
Bourumnciienne niomaan NOBePXHOCTH TeJ Brruucnenue rronia gy NOBEPXHOCTH TeJl BPAIICHUS
BpaLleHust
149 Conep:xanue y4eOHOT0 MaTepHuaJa. 2
Tema 9.11. [Monsitue cdeps u mapa.
Cdepa u map. Ypapnenue cdepbl BriBox ypaBHeHHs cepsl.
Pemrenue 3amau.
150 Conep:xanue y4eOHOT0 MaTepHuaJa. 2
Tema 9.12. B3anmuoe pacronoxenne cepsl U MIOCKOCTH.
B3anmHoe pacnoJioxkenue cepbl M IIIOCKOCTH KacatenpHas mrockocts K chepe.
ITnomane chepsl.
151 Tema 9.13. Conep:xanue yuedOHOro MaTepuaJa. 2

IMonsitue 00beMa. O0BbeM MPSIMOYT0JLHOTO
napaJuiejienumnena, NpU3Msbl

ITonsTne o6Bvema.
O06BeM NPsIMOYTOJIFHOTO MAapaJUIEIICTIHIIE/Ia, TIPH3MBI
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Pemenne 3agay.

152 Tema 9.14. IIpakTHyeckoe 3aHATHE 2
O0beM Npu3Mbl, HUJIHHAPA, MUPAMUIBI, KOHYca | HaxoxneHne oObema mpu3Msbl, HWIMHIPA, TUPAMKIbBL, KOHYCa, I1apa.
mapa.
153 IIpakTHyeckoe 3aHATHE 2
Tema 9.15. [Mpumenenne ¢Gopmyn oObeMa TI'€OMETPHYECKUX IIPOCTPAHCTBEHHBIX Teil. llpuMeHeHue QopmMyn
KomMOuHAaIMsi MHOTOrPAHHMKOB U TeJl BpallleHusl | IUIONIaAX U 00beMa Tel INIaHUMETPHH.
Pemenue 3anay
154 IIpakTHyeckoe 3aHdATHE 2
Tema 9.16. [Tpumenenne ¢Gopmyn oObeMa TI'€OMETPHYECKUX IIPOCTPAHCTBEHHBIX Tesl. llpuMeHeHue QopmMyn
KoMOuHanMsi MHOTOrPAHHUKOB U TeJI BpallleHusl | IUIOIAaaN ¥ 00beMa Tel IUIAHUMETPHH.
Pemenne 3anau
155 Tema 9.17. IIpakTuyeckoe 3aHATHE 2
Peunrenue 3aga4 ¢ npumMeHeHueM popmy.a odbema IToaroroBka K KOHTPOJIBHO# paboTe.
Tell.
156 Tema 9.18. IIpakTuyeckoe 3aHATHE 2
Kontpoabnas padora Nel( KontposnpHas padora Nel0
Pasnen 10. KoopauHaThl M BeKTOPbI 20/2
157 Cogaep:xanue yueOHOT0 MaTepuaa. 2
Tema 10.1. OnpezeneHue NPAMOYTOJIBHON CHCTEMBI KOOPIMHAT B IPOCTPAHCTBE.
IIpsiMmoyrosibHasi cucTeMa KOOPAMHAT B KoopauHaTHbIe MI0OCKOCTH.
npocTpancrBe. Koopaunarel BekTopa Koopaunats! BekTopa.
HpaBI/IJ'Ia HaxXO0XACHUA KOOPAUHAT CYMMBI, pa3HOCTH 1 MPOU3BCACHUS BCKTOPOB.
158 IIpakTHyeckoe 3aHATHE 2
Tema 10.2. Koopaunate! cepeiHbl OTpe3Ka.
IIpocreiimme 3a7a4n B KOOPAMHATAX Brruncnenue AIMHBI BEKTOPA 110 €r0 KOOPIMHATAM.
PaccrostHue Mex1y IBYMsI TOUKaMH.
159 Conep:xanue y4eOHOT0 MaTepHuaJa. 2
Tema 10.3. Yron Mexy BEKTOpaMH.
CkajsipHoe Mpou3BeeHNe BEKTOPOB CkaisipHOe IPON3BE/ICHHE BEKTOPOB.
Pemrenue 3amau
160 Tema 10.4. Conep:xanue y4eOHOT0 MaTepuaJa. 2
YroJ MeKIy NPAMON U NJI0CKOCTHIO Brruncnenue yriioB Mexkay MpSAMBIMH U INIOCKOCTSAMH.
161 Tema 10.5. I[IpakTuyeckoe 3aHATHE 2
Pemenue 3a1a4 ¢ NOMOLIbIO KOOPAMHAT [TpumeHeHne MeTo/1a KOOPIMHAT ITPH HAX0XKACHUH YTIIOB ,JUIMH U PACCTOSIHHUM.
162 Tema 10.6 Conep:xanue yuedOHOro MaTepuaJa. 2
g BriBoJ ypaBHEHMS IIJIOCKOCTH.
YpaBHeHHe MII0CKOCTH
Pewenue 3angau
163 Conep:xanue yuedOHOro MaTepuaJa. 2

Tema 10.7.
JBuskenust. IleHTpajbHas U oceBasi CHMMETPHH

IlousaTue nBMXCHHS.
IlenTpanbHas cUMMETpHUSL.
OceBasi CUMMETpUS
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Pemenne 3agau

164 Tema 10.8. Conep:xanue yuedOHOro MaTepuaJa. 2
3epkanbHas cumMerpus. IlapamieabHblii mepenoc | 3epKanbHas CHMMETPHA.
ITapannenbHBlii IepeHocC.
Pemenue 3agau

165 Tema 10.9. IIpakTHyeckoe 3aHdATHE 2
IToBTOpPEHNE H3YYEHHOI 0 IToBTOpeHNe n3yueHHOro Marepuana. Pemenue 3agau.

166 Tema 10.10. IIpakTHyeckoe 3aHATHE 2
IToBTOpPEHNE H3Yy4EeHHOT 0 IToBTOpeHNe n3yuyeHHOro Marepuana. Pemenue 3agau.

CamocrosTebHast padoTa 00y4aloIHXCsH 2

Pemenue 3agau. IloaroroBka K dK3aMeHy.
IK3aMeH 6
Bcero: 332/2/6

[TocnenoBarenbHOE TeMAaTHUECKOE IIAHUPOBAHUE COJEpXKaHUs paboueil mporpammsl o0Ie00pa30BaTeNbHON y4eOHON NHUCHUIUIMHBI, KaJeHIapHbIE
00BEMBI, BUIBI 3aHATHIA, (POPMBI OPTAHU3AIUN CAMOCTOSITEIBHON pabOTHl TaKKe KOHKPETU3UPYIOTCS B KalleHAapHO-TeMaTndeckoM riane ([Ipunokenue

Nel)
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3. ®OPMbI KOHTPOJISI K METOAUYECKUE MATEPHAJIBI, OIPEJEJISIIOIIUE
IMPOUHEAYPbI OHEHUBAHUSI BHAHUH, YMEHUH, IPAKTHYECKOT'O OIIBITA,
XAPAKTEPU3YIOIIUX DTAIIBI ®OPMUPOBAHUA KOMIIETEHIIUU

®onp oueHouyHbIX cpeAactB (nainee — POC) — KOMIUIEKT METOJUYECKHX M KOHTPOJBHBIX
MaTepuasoB, HCIOJB3YEMBIX IpPU MPOBEJCHUH TEKYIIEro KOHTPOJS OCBOEHHUS pPE3yJIbTaToOB
o0yueHus u npomexxyrouHol arrectauuu. (Ilpunoxenue Ne 2).

4. YCJIOBUS PEAJIM3AIIMU JUCTIUITJIMHBI

4.1. TpeGoBaHusi K MUHUMAJIbHOMY MATePUAJIBLHO-TEXHHYECKOMY 00ecnedyeHuIo

Aynutopus Ne 20. YyeOHast ayauTopusi i NPOBEICHHUS: JEKIIMOHHBIX, CEMUHAPCKUX,
MpPaKTUYECKUX 3aHATUM, YPOKOB, [Jisi TPOBEACHUS TPYINIOBBIX W  HMHIAUBUAYAIbHBIX
KOHCYJIbTAllMi, [UIsi TMPOBENEHUS TEKYIIEro KOHTPOJS M TMPOMEKYTOYHOW aTTecTalluH,
KypCOBOT'O IPOEKTUPOBAHUS (BBIIOIHEHUS KypCOBBIX paboT)

VYuebnasg mebenb, T10CKa.

Aymutopuss Ne 144, Ywraneubii 3anm. [loMmemeHue s CaMOCTOSTENBHOW pPaOOThI
oOyJaromuxcs.

YyeOHass MeOenb, y4eOHO-HATISIIHBIE TIOCOOMS, KOMIIBIOTEPHI C JOCTYIIOM K CETH
«uTepuer» u SUOC Ounuana

4.2. YueOHO-MeTOAUYeCKOe U MHPOPMAIITUOHHOE 00ecniedeHne T CIUUIITHHbI

4.2.1. IlepeyeHb OCHOBHON W [ONOJHHUTEJbHOH Y4eOHON JuTepaTypbl, HEOOXOAUMOM 1Jis1
OCBOEHMS THCIMIIJIHHBI

OcHoBHasi yueOHasi IuTEpaTypa:
1. Aaumos . A., Koaseun FO. M., Trxauésa M. B., ®@éooposa: Anrebpa u Havaia
MaTemaruuyeckoro aHanusa: 10—11-e kiaccel: 6a30BbI U yrinyOna€HHBIH ypoBHU— 12-€

u3n., crep., — MockBa: WM3garensctBo Jlamp, 2024. — 463 c¢. — (cpenHe
npodeccuoHasibHoe  oOpazoBanue). — ISBN  978-5-09-112136-0. —  Tekct
aneKkTpoHHBINH//DBC Jlanp[caiiT].—URL:

https://e.lanbook.com/book/4086567category=44381

2. Amanacaun JI. C., Bymyzoe B. @., Kaoomyes C. b., Ilozuax 3. I., Kucenésa JI. C.:
I'eometpus : 10—11-if kmacchl : 6a30BbIN U yIrIyONEHHBIN YpOBHH: Y4eOHUK— 12-€ u31.,
crep., — Mocksa: UznarensctBo Jlanp, 2024. — 287 ¢. — (cpenne mpodeccruoHaibHOe
obpazoBanue). — ISBN 978-5-09-112137-7. — Texct : anextponusiii//IbC Jlanp[caiiT].—
URL: https://e.Janbook.com/book/472934

Jlono/IHuTeIbHAS y4eOHas JIuTepaTypa:
1. Mep3znsak A. I'., Homuposckuii JI. A., [TonsikoB B. M. Anrebpa n Hayasia MaTeMaTH4€CKOTO

ananm3a: 10—11-e kmacchl: 6a30BbIN U YTIIyOJIEHHBIA YPOBHU— 6-€ U31., cTep., — MOCKBa:
WznatensctBo Jlanp, 2022. — 480 c. — (cpeane mpodeccroHanbHOe 00pa3zoBaHHUE). —
ISBN 978-5-09-087877-7. — Tekct : onekrponnslit//3bC Jlans[caiit].—URL:

https://e.Janbook.com/book/360725
2. Mepsnsak A. I'., Homuposckuit 1. A., Ilonakos B. M..: T'eomerpus : 10—11-i1 xnaccsr :

0a30BbIN U yrIyONEHHBIM ypOBHU: yueOHUK— 8-¢ m3., cTep., — Mocksa: M3narenbcTBo
Jlanb, 2024. — 272 c. — (cpenne npodeccuonansHoe odpazopanue). — ISBN 978-5-09-


https://e.lanbook.com/book/408656?category=44381
https://e.lanbook.com/book/472934
https://e.lanbook.com/book/360725

112260-2 Texct
https://e.lanbook.com/book/437393

anexkTpoHHbINH//IBC Jlanp[caitit].—URL::

4.2.2. Ilepeuenb pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«utepHer» (majsee - cerb «UHTEpHET»), HEOOXOAMMBIX /JIsi OCBOEHHMSI IUCIHUILIAHBI
(MmoxyJis)

Ilepeyens gorosopoB IbC u B/|
Cpok
HanMeHOBaHUE JOKYMEHTA ¢ YKa3aHUEM PEKBU3UTOB nelcTBUA
TOKYMEHTa
1 Horosop Ha noctyn k DbC ZNANIUM.COM wmexay YVYHuT B mune | C 12.07.2024
mqupekropa CO® YYHuT u OO0 «3raanym»Ne 2024-36¢ ot 09.07.2024 mo 11.07.2025
Jloroop Ha goctyn k OBC «3BC FOPAWT» (mosiHas KOJIEKIs) C 06.03.2025
w |2 | mexay YVHuT B muue aupekropa CO YVHuT u OO0 «DnekTpoHHOE o 05'03'202 6
g mnatenscTBo FOPAMT» Ne 1/25-36¢ ot 06.03.2025 1. o
g 3 Horosop Ha moctyn k ObC «YHuBepcurerckas Oubmamorexka onmaite» | 01.10.2024 mo
Q Mexay Y YHuT «Hekcmenmay Ne 223-883 ot 19.08.2024. 30.09.2025
N 4 Horosop Ha goctyn k ObC «Jlanp» Mexay YYHuT u nznarenscteom | C 08.08.2024
= «JIaap» Ne OI'3-647 ot 08.07.2024 o 07.08.2025
= 5 Horosop Ha goctyn k COb mexny YYHUT u uzgarenscteoM «Jlanp» Ne | C 04.06.2024
= CDBb 47-1C 5010-24 ot 04.06.2024 no 20.05.2026
é JloroBop Ha AOCTYN K 3JCKTPOHHBIM W3JaHUSM B COCTaBe 0a3bl TaHHBIX C 01.01.2025
§ 6 | <HAYUHASA DJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU» mexmy o 30'1 2'202 5
> YYHuT u OO0 HOb Ne OI'3-1283 ot 05.12.2024 T
7 Horosop Ha BJI muccepranuii mexxny YYHuT u PI'bB Ne 223-664 or | C 10.08.2024
15.07.2024 no 09.08.2025
Horoeop Ha moctyn k DbC BOOK.ru (moctyn x y4eOHUKY: OCHOBBI
poccuiickoi rocynapcTBeHHOCTH : yueOHuK / A. B. Manbsko, A. A. Buikos,
8 | B. B. TI'ypwes [u ap.] ; nox pea. A. B. Manbko. — Mocksa : KnoPyc, 2024. € 10.08.2024
— 263 ¢. — ISBN 978-5-406-12322-5) meskny YYHuT B mmue aupexropa | 10 09.08.2025
C® YYHuT n OO0 «KuoPyc memua» Ne 6/1 ot 16.10.2024 1.
Ne Anpec (URL)
1. www.fcior.edu.ru MTapopmManmoHHble, TPEHUPOBOYHBIE H KOHTPOJIGHBIE MAaTEPUAITBI
2. www. school-collection.edu.ru Enunas koyuteknu nugpoBbix 00pa3oBaTelbHBIX PECYPCOB

4.2.3. llepeyeHb HHPOPMALUOHHBIX TEXHOJIOTHI, HCNIOJIb3YyeMBbIX NPH OCYIIeCTBJICHHUH

o0pa3oBaTeJIbHOI0 MpoLecca MO AUCHMILIMHE (MOAYJI0), BKJIOYas TMepeyeHb
NMpPOrpaMMHOro obecnedeHuss ¥ HHPOPMALMOHHBLIX CHPABOYHBIX cHcTeM (MpH
HEO0XO0UMOCTH)

HanmeHoBaHue NporpaMMHOro odecrieyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmce

AO «Ypaner» (MHTEpHET)
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https://e.lanbook.com/book/437393
http://www.fcior.edu.ru/

IMPUJIO)KEHUE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YUYPEXJEHUE BBICHIEI'O OBPASOBAHMA
«YOUMCKUN YHUBEPCUTET HAVKH U TEXHOJIOT UI»

CrepauTamakckuil puuan

Komnemx

KanenaapHo-remaTuyeckuii njiax

110 JUCUUIUIMHE COO0.01.11 Maremaruka
CHEIUATBbHOCTh
09.02.07 WudopmalinoHHbIE CHCTEMBI M TPOTPAMMUPOBAHHE
KOJT HAaMMEHOBAHHE CIICIIMAIBHOCTH
KBTI (UKAIUS
Ilpocpammucm

Pa3paboTtunk (cocTaBUTEND)
C.I'. Imutpuesa npenoaaBaTeib
BBICIIINN KaTErOpHH

yueHasl CTeleHb, y4eHOE 3BaHHe,
kareropusi, ®.1.0.

Crepaurtamak 2025
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1 cemecTp

Koo Kanenpapubie
CPOKHU Jomamnee
Ne n/m | HaumeHoBaHMe pa3/iesioB H TeM BO Bua 3anarus
H3y4YeHHus: 3aJaHue
4acoB
(m1an)
1 | Beeaenue 2/2 CeHTs0ph Jlexkums Pemuts 3amaun
Paznen 1. Aareopa
eJIble U pallMOHAJIBHBIE YHCIa
2 I . pan 2/4 CeHT0pH Jlexmus Pemmts 3amaun
JlelicTBUTENIbHBIC YHCIIA
BrmonaeHnne apudMeTHISCKUX IIpakTraeckoe
3 N - pug 2/6 CeHT0pH p PemmTs 3amaun
JNEWCTBHUM HAJ YHUCIAMK 3aHATHE
4 | KommiekcHsle yuciaa 2/8 CeHT0pH Jlexmus Pemmts 3amaun
Tpuronomerpuueckas hopma Centsa6ps [IpakTnueckoe
5 P P bop 2/10 P P PemmTs 3amaun
3aIKICH KOMIUIEKCHOTO YHCa 3aHATHE
N3o6paxeHne KOMILIEKCHOTO CeHTs0pB
N IIpakTuueckoe
6 | uncna Ha KOOPAMHATHOM 2/12 SAHSTHE Pemuts 3amaun
miockoctu. @opmyna Myaspa.
[IpuMeHeHnEe KOMITIEKCHBIX CeHT0pH
[IpakTnueckoe
7 | uucen npH penIeHuH GUIMIECKUX 2/14 SaHSTHE Pemuts 3anauun
1 TEOMETPUIECKHX 3a/1ad.
CreneHs ¢ HATypaabHBIM U IIpakTrueckoe
8 P 2/16 CeHT0pH P Pemmts 3amaun
LIEJIBIM TIOKAa3aTeIeEM 3aHATHE
Beckoneuno yoOnIBaromas
9 Y t 2/18 CeHT0pH Jlexmus Pemuts 3amaun
reOMETPHYECKasl POTPECCHS
ApudmeTrnueckuii KOpeHb IIpakTHdueckoe
10 pug M P 2/20 CeHT0pH P Pemuts 3amaun
HaTypaJdbHON CTETIEHU 3aHATHE
Brruncienne kopHei IIpakTuueckoe
11 . P 2/22 CeHTs0ph p Pemuts 3amaun
HaTypalbHON CTETIEHU 3aHATHE
CTeneHu ¢ palOHAIBHBIM U
12 N P 2/24 CeHTs0ph Jlekumsa Pemuts 3amaun
JIEMCTBUTENBHELIM ITOKa3aTeIeM
[Ipeo6pazoBaHue YUCIOBBIX U
o IIpakTuueckoe
13 | OyKBEHHBIX BBIpAKCHUH, 2/26 OKTs10pb SaHsTIC Pemmts 3amaun
COJIEpIKAIUX CTENEHU
Crenennas pyHKIUS , e
14 . i, 2/28 OKT6pB Jlexnus Pewmuts 3anaun
cBOHicTBa M rpaduk
IIpakTuueckoe
15 | B3aumHo oOpaTHBIE QYHKINU 2/30 OKTs16pB p Pemmts 3amaun
3aHATHE
OnpeneiieHue paBHOCUILHOCTH
16 pel N P 2/32 OKTs0pB Jlexmus Pemuts 3amaun
BEIPAKEHUH C paJiKalaMH.
17 | UppaunoHalibHble ypaBHEHUS 2/34 OKTs0pB Jlexuus Pewnts 3anaun
18 | UppaunoHaibHbIe HEpaBEHCTBA 2/36 OKTs6pB Jlexmus Pemmts 3amaun
Iloka3aTenbHas GyHKIUS, €€
19 . bynKums, 2/38 Okt1a0pb Jlexmus Pemmts 3amaun
cBOlicTBa M rpaduk.
Pemenue nokaszaTenbHBIX IIpakTuueckoe
20 N 2/40 OKTs6pB p Pewmuts 3anaun
ypaBHEHHH 3aHATHE
21 | IlokazarenbHblE HEPABEHCTBA 2/42 OKTs0pB Jlexuusa Pemuts 3amaun
CHCcTeMBI ITOKa3aTEIbHBIX IIpakTnueckoe
22 " 2/44 OKTs0pB p PemmTs 3amaun
YpaBHCHHUI ¥ HEPABEHCTB 3aHATHE
Peurenrie mpuKiIagHBIX 3a7a4 HA [IpakTHueckoe
23 P A a 2/46 OKTs0pB p PemmTs 3amaun
CJIOYKHBIC TTPOIIEHTHI 3aHATHE
24 | Ompenenenue jJorapudma. 2/48 OKT0pB Jlexmms Pemmits 3amaun
25 | CoiicTBa n0rapuMoB 2/50 OKTs0pB Jlexuus Pemuts 3apauu
eCATHYHEIE U HAaTypajibHbIE [IpakTrueckoe
26 A My 2/52 OKTs0pB p PemmTs 3amaun
JorapupmMsbl 3aHATHE




IIpaBuna nedicTBuii ¢

27 2/54 Hosi6pb Jlexmus Pemmts 3amaun
soraprumamu
Jlorapudmuaeckas GyHKIUS, ¢
28 \,p u by 2/56 Hos6pp Jlexuus Pemuts 3amaun
CBO¥CTBA U TpaduK
[IpakTrueckoe
29 | JlorapudMuiecKne ypaBHEHUS 2/58 Hos6ps p Pemuts 3anaun
3aHATHE
Pemenne ypaBHeHmIt [IpakTrueckoe
30 P 2/60 Hos6pp p Pemmts 3amaun
rpa)UIecKuM METOIOM 3aHATHE
31 | Jlorapupmudeckue HEpaBeHCTBA 2/62 Hos6pp Jlexmms Pemmts 3amaun
Pemenue ypaBHeHHH U IIpakTuueckoe
32 yP 2/64 Hosi6pb P Pemuts 3a1aun
HEPaBEHCTB. 3aHATHE
IIpakTuueckoe HogTopurs
33 | KontposkHas padota Nel 2/66 Hosi6pb p MPONICHHBIN
3aHATHE
MaTepHuai
Paspen 2. OcHOBBI TPMTOHOMETPHUH
Panunannas mepa yria. [losoport
34 . pay P 2/68 Hosi6pb Jlexuus Pemuts 3a1aun
TOYKH BOKPYT Hayasia KOOPAHHAT
Omnpepenenne cuHyca, KOCUHyca
35 ez Y Y 2/70 Hos6pb Jlexkuus Pewnts 3a1aun
Y TaHTeHCca yriia
3aBUCUMOCTDb MEXKIY CHHYCOM,
36 | KOCHHYCOM U TAaHI'€HCOM OJTHOT'O 2/72 Hos6pb Jlexuus Pemmts 3anaun
U TOTO e yIia
IIpuMeHeHe OCHOBHBIX IIpakTuueckoe
37| P 2/74 Hos6pb p Pewnts 3a1aun
TPUTOHOMETPHIECCKHUX TOXKICCTB 3aHATHE
38 | ®opMybl CIOKEHUS 2/76 Hos6pp Jlexuus Pewnts 3anaun
CuHyC, KOCHHYC U TAaHT'CHC
39 uy > y 2/78 Hos6pp Jlexmus Pemmts 3amaun
JTBOWHOTO U TOJIOBHHHOTO YTJIOB
IIpumeHenne hbopMyn ZBOMHOTO IIpakTHdueckoe
40 P (bopuyr 1 2/80 Hos6pp P Pemuts 3amaun
Y TIOJIOBUHHOT'O YTJIOB. 3aHATHE
41 | ®opmynbl NpUBEACHUS 2/82 Hexabpy Jlexkumsa Pemuts 3amaun
CyMMa u pa3sHOCTh CUHYCOB U eKaopb
42 y p Y 2/84 A P Jlekumsa Pemuts 3amaun
KOCHHYCOB
[Mpumenenune Gopmyn Jexabpb
43 | TpUTOHOMETPHUH IIPH PELICHUN 2/86 Jlexuus Pemwts 3anaun
3a7a4
[IpumeHeHre OCHOBHBIX Hexalpb
WTOHOMETPUYECKUX (PopMyII
P P bopmy [IpakTuueckoe
44 | nns mpeoOpa3zoBaHUS 2/88 Pemuts 3amaun
3aHATHE
TPUTOHOMETPHIECCKIX
BBIPKEHUH
Apxxocunyc. Pemenne eKaopp
45 P y _ 2/90 A p Jlexums Pemmuth 3amaun
ypaBHEHH COs(X) = a
Apkcunyc. Pelienre ypaBHeHH eKaoph
46 P Y yp 2/92 A p Jlexuums Pemmute 3amaun
sin(x)=a
ADpKTaHT€HC ¥ apKKOTAHTEHC. Jexabpb
47 | Pemenue ypaBHeHMi tg(X)=a u 2/94 Jlexuus Pemuts 3apauu
ctg(x)=a
Pemenne npocteitmmx Jexabpb [IpakTrueckoe
48 . 2/96 Pemuts 3amaun
TPUTOHOMETPHUYECKHUX YpaBHEHUI 3aHITHE
Pemienne  TpUroHOMETPUYECKUX Jexabpb
aBHCHHUI METOJIOM IPUBEICHUS IIpakTnueckoe
49 yP N A PHBCIL 2/98 P Pemute 3amaun
K JUHEMHOMY M KBaJIpaTHOMY 3aHATHE
YpaBHEHUIO
OIHOpOIHEIS exadpb IIpakTnueckoe
50 JHOPOR 2/100 A P p PemmTs 3amaun
TPUTOHOMETPHUYECKHE YPABHEHUS 3aHATHE
Pemenne npocreitmux exabpb
51 P 2/102 A P Jlexmus PemmTs 3amaun

TPUT'OHOMETPUICCKUX
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HEPaBEHCTB.
Jexabpb IoBTOpUTH
[IpakTuueckoe N .
52 | KonTponsHas padora No2 2/104 p TIPONIEHHBIN
3aHITHE
MaTepHuai
[ToBTOpEHUE MPOIIEHHOTO Jlexatps [IpakTuueckoe Tosroperne
53 p pouzt 2/106 p TPOiIeHHOTO
MaTepHaa. 3aHITHE
MaTepuraa
[IpakTrueckoe
54 | UtoroBast KOHTpOJbHAS paboTa 2/108 Hexabpb p
3aHITHE
Bcero uacos 108
2 cemecTp
Ne i/t | HaumeHOBaHME pa3neioB U TEM Kon- Kanennaphsie Bun 3ansartus Homarnee
BO CPOKH M3Y4ICHUS 3a/1aHne
gacoB | (IUIaH)
Pazgen 3. ®ynkuum, ux cBoiicra u rpadpuxu
OrnpeneneHne YuciaoBoit
55 pea 2/110 SuBapn Jlexmus Pemmts 3amaun
(GYHKIHMU ¥ CLIOCOOBI e¢ 3aJaHus
56 CaoticTBa QyHKIMH 2/112 SHBapp Tlexumn Pewuts 3apaun
H3ydeHre MOHATHS 00paTHOM Jlexms
57 v p 2/114 SHBapb 1 Pemuts 3amaun
¢GyHKIHN
OYHKIMOHATBHBIC 3aBUCUMOCTH [IpakTudeckoe
58 YHKI 2/116 SHBapb P Pemuts 3amaun
B peaJbHBIX IPOIECccax 3aHITHE
[IpakTrueckoe
59 HUccrnenoranue GyHKIUN 2/118 SHBapp p Pemuts 3anaun
3aHSITHE
[IpeobpazoBanus GpyHKIUN U Jlexuus
60 Peodp Pyt 2/120 SHBaps H Pemmuts 3amaun
JCHCTBUS HAJl HUIMHU
Crenennbie, MOKa3aTeabHbIE U Jlexuus
61 ’ 2/122 SHBapp Pemmuth 3amaun
sorapuMudecKue GyHKIHH
I'paduxu u cBo¥icTBa Jlexuus
62 TPUTOHOMETPHICCKIX (PYHKIIUI 2/124 SuBapn Pewuts 3agaun
y=sinx
I'paduxu u cBo¥icTBa Jlexuus
63 TPUTOHOMETPHIECCKIX (PYHKIIUH, 2/126 Pemuts 3a1aun
y=COSX
I'paduxu u cBo¥icTBa Jlexuus
64 TPUTOHOMETPUUECKHUX (YHKITUI 2/128 SuBapp Pemmute 3amaun
y=SgX
I'paduku u cBoiicTBa Jlexuus
65 TPUTOHOMETPUUECKHUX (YHKITHI 2/130 Pemuts 3apauu
y=cngx
[IpakTrueckoe HosTopurs
66 KontponpHas padora Ne3 2/132 SluBapn p TIPOUIEHHBIN
3aHITHE
MaTepHuai
Pa3gen 4. KomOnnaTopuka
W3yuenue npasuna
67 koMOuHatopuku. [IpaBuio 2/134 Jexabpb Jlexuus Pemuts 3amaun
TIPOU3BEICHUS
Pasmemienus, coueTanus [MpakTuaeckoe
68 HI ’ ’ 2/136 JexaOpb p Pemute 3amaun
MIEPECTAHOBKU 3aHITHE
Pemenune npakTHYeCKUX 3a1a4 ¢ [IpakTudeckoe
69 P a 2/138 JHexaOpb p PemmTs 3amaun
WCTIOJIB30BaHUEM MTPABHII 3aHATHE
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MIEPECTaHOBKU U pa3MeILeHUs
KOMOWHATOPUKHU
Pemenne npakTHIecKUX 3a1ad ¢
[IpakTuueckoe
70 IIPUMEHEHHUEM IIPABUII 2/140 Jexabpb SaHSTHE Pemts 3anaun
pa3MemeHus U COYeTaHus
71 Burom Herorona 2/142 Hexabpb Jlexmus Pemmts 3amaun
Pemenue 3amau KoOMOMHATOPHUKHY,
IIpakTuueckoe
72 npuMeHsisi OuHoM HproToHa n 2/144 JexaOpb SaHSTHC Pemnts 3anaun
TpeyroapHuk [lackans.
IIpakTuueckoe HosToputs
73 Kontponbnas padota Ned 2/146 JexaOpb p MIPOICHHBIN
3aHATHE
MaTepHuai
Pa3gen S. DjeMeHTHI TEOPHHU BePOSTHOCTEH M CTATHCTUKH
Jleknus
74 CoObiTus. BeposTHOCTH COOBITHS 2/148 SHBapp 1 Pemuts 3agaun
. Jlexuus
75 CrnosxeHne BEpOsITHOCTEN 2/150 SHBapp H Pemmts 3amaun
He3zaBucumeble coOBITHS. Jlexmus
76 N 2/152 SAuBaps 1 Pemute 3amaun
YMHOXEHHE BEpOSITHOCTEH.
Pemenue 3ama4 ¢ npuMeHEHHEM IIpakTrueckoe
77 . o pr 2/154 SuBapn p Pemuts 3a12un
CBOMCTB BEpOSATHOCTEH 3aHATHE
7 Jlexius
78 CnyuaiiHble BeJIHUNHBI 2/156 SHBapp 1 Pemuts 3agaun
EHTpaJIbHBIE TEHAEHIINT Jlexnms
79 Hentp N JICHIL 2/158 SHBapb 1 Pemute 3agaun
CITy9alfHOU BEIMYHHBI
Mepsl pa3zbpoca ciaydaiiHON IIpakTHdueckoe
80 PEI pasop v 2/160 SHBapb P Pemute 3agaun
BEJTUYUHEI 3aHATHE
Pemenue npakTHUECKUX 3a7a4 Ha IIpakTuueckoe
81 p 2/162 SHBaps p Penmuts 3anaun
00pabOTKY YHCIIOBBIX JAHHBIX 3aHATHE
IIpakTuueckoe TosTopus
82 KonrposnbHas padora Ne5 2/164 SHBaps p PO IeHHBII
3aHATHE
MaTepHuan
Paznea 6. Hauaja MaTeMaTH4€CKOI0 aHAJIHN3a
O3HaKOMJICHHE C TTIOHATHEM Jlexmus
83 N 2/166 SAuBaps 1 Pemurs 3amaun
YHCJIOBOM IOCIIENOBATEILHOCTH
Jlexmus
84 [Ipenen nocaenoBaTeIbHOCTH 2/168 SluBapn 1 Pemute 3agaun
Brruuciaenne cyMMbI OECKOHEYHOTO Jlexmus
85 Y 2/170 SHBaps H Pemmuts 3amaun
YHUCIIOBOTO psiia
ApudmeTnueckas u IIpakTuueckoe
86 pug 2/172 SuBapn p Pemmts 3amaun
reoMeTpuuecKas Mporpeccusl. 3aHATHE
CyMmMa 0eCKOHEYHO YOBIBaroIIEn IIpakTHdueckoe
87 Y . M = 2/174 SluBapn p Pemute 3agaun
TEOMETPHUYECKON IPOTPECCHU 3aHATHE
JIMHEWHBIN U SKCIOHEHIIUATBLHBIN
88 2/176 DeBpaiib Jlexmms Pemmts 3amaun
poct. Hucro e.
Hcnonp30Banne Nporpeccuu st
IIpakTuueckoe
89 pelieHns pealbHbIX 3a1a49 2/178 Dderpaiib saHsTIe Pemuts 3a12un
TIPUKJIATHOTO XapaKTepa.
TlonsaTre npou3BoOIHOM, e Jlexmus
90 POH3BOJIHOM, 2/180 Deppaib H Pemmmts 3amaun
MEXaHNYECKUI CMBICIT
. Jlexmus
91 [IpousBosHas cTeneHHON QYHKINU 2/182 ®despaib Pemuts 3apaun
Jlexus
92 [MpaBuna nuddepenunpoBanus 2/184 ®despaib H Pemuts 3anaun
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HpOI/I3BO,HHI)I€ 3JICMCHTAPHbIX

Jlexmus

93 - 2/186 ®deBpalib Pemmts 3amaun
byHKIINH
[TpumeHenne TaOIUITBI
IIpakTuueckoe
94 IIPOU3BOJHBIX 3JIEMEHTAPHBIX 2/188 ®depaib SAHSTHC Pemmmts 3amaun
GyHKIHH
I'eoMeTpuaeckmii CMBICTT
95 p - 2/190 ®deppais Jlexmms Pemmts 3amaun
TIPOU3BOTHON
CBs3b IPON3BOTHON U
[IpakTuueckoe
96 MIPOMEKYTKOB BO3PACTAHUS H 2/192 Oeppais Pemmts 3amaun
3ansTue 14
yObIBaHMS QYHKIHN
IIpon3BoHAS 1 SKCTPEMYMEI
97 p A pemy 2/194 ®deBpalib Jlexmus Pemmts 3amaun
GbyHKIUN
IIpoBeneHue ¢ NOMOLIBIO
. IIpakTuueckoe
98 IIPOU3BOJHOU UCCIIEIOBAHUS 2/196 ®Deppaib SAHSTHE Pewmuts 3anaun
GbyHKIHMN
HauGonbiiee 1 HaMMEHbIIICE [IpakTnueckoe
99 2/198 ®deBpalb P Pemmts 3amaun
3HAYCHUC (PYHKIIUU 3aHATHE
. IIpakTHueckoe
100 | Bropas npousBonHas (GyHKIHHA 2/200 ODespaib p3aHHTI/Ie Pewmuts 3anaun
Breinmyknocts rpaduka pyHkIum IIpakTuueckoe
101 Y padp (byrxrm, 2/202 ®deBpanb p Pemuts 3agaun
TOYKH Iiepernoda 3aHATHE
IIpuMmeHeHre TPOM3BOTHOM K Mapt IIpakTHdueckoe
102 P P A . 2/204 P P Pemmte 3amaun
MTOCTPOCHHIO TPapUKOB (YHKITHIA 3aHATHE
Hcnonp30BaHuE TEOMETPUIECKOTO U Mapt
N IIpakTnueckoe
103 (pU3NIECKOT0 CMBICITA TIPOM3BOTHON 2/206 SAHSITHE Pemute 3agaun
JUTSL peIICHHUS 33129
. IIpakTHdueckoe
104 [MoxroToBka Kk KOHTPOJIBHOH paboTte 2/208 P Pemute 3agaun
3aHATHE
Mapt MpaKTHccKoe IToBTOPUTE
105 Kontponpras pabota Ne6 2/210 p PO CHHBIN
3aHATHE
MaTepuai
. Mapt
106 | ITonsaTHe mepBOOOpPa3HOH (HyHKIIMU 2/212 Jlexuus Pemuts 3a12un
IIpaBuia HaXO0KIEHUS IIpakTnueckoe
107 P e 2/214 Mapt p Pemmts 3amaun
IEPBOOOPA3HBIX 3aHATHE
Pemenue 3a1a4 Ha CBSI3b IIpakTrueckoe
108 5 . . 2/216 Mapt p Pemute 3agaun
epBOOOPA3HON U €€ POU3BOTHON 3aHATHE
TInomanb KpUBOJIHHESHHON Jlexmus
109 Hah Kp 2/218 Mapt 1 Pemute 3agaun
Tparnenuy ¥ HHTErpa
110 | BbluncieHue UHTErpajos 2/220 Mapt Texmun Pewmuts 3agaun
IIpuMmeHenne uHTErpaIa Ijs IIpakTuueckoe
111 P P . . 2/222 Mapr p Pemuts 3agaun
BBIYMCIIEHHUS IUIOMIAIEH 3aHATHE
IIpuMeHeHUe UHTETpAIIA IS [IpakTrueckoe
112 P p ot 2/224 Mapt p Pemmte 3amaun
BBIYUCIICHUS (PU3UYECKIX BETUINH 3aHATHE
[Ipumenenue npou3BOHOM U
[IpakTuueckoe
113 HHTErpaa K peleHuto 2/226 Mapt SAHSTHE Pewnts 3a1aun
MIPAKTUYECKUX 3a]1a4.
IIpakTuueckoe Tostopus
114 | KonrponbHas pabota Ne7 2/228 Mapt p PO EHHBIN
3aHITUE
MaTepuan
Pa3gen 7. YpaBHeHHSI U HEPABeHCTBA
O3HakoMJIEHHE € TPOCTEHILIUMHU Jlexus
115 CBEICHUSIMU O KOPHSIX 2/230 Mapt Pemmts 3amaun
are0panvyecKuX ypaBHEHHH
Wzydenne Teopun paBHOCHIBLHOCTH Jlexmus
116 i P p 2/232 Maprt . PewmTs 3a124u

YpaBHEHUU U €€ MPUMEHEHHUS
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OO01111e METOABI PEIICHHS Arnpenb Jlexmus
117 = o ABLP 2/234 P it Pemmts 3amaun
YpaBHEHHU.
Ampens IIpakTHdeckoe
118 MerTox pa3noKeHHs Ha MHOKUTEIIH. 2/236 p Pemmts 3amaun
3aHATHE
MeTon BBEIEHHUST HOBOI Arnpenb
N ITpakTnueckoe
119 TIEPEMEHHOM ISl pelIeHUs 2/238 Pemts 3a0aun
. 3aHATHE
YpaBHEHHUH.
DOyHKIMOHAIBHO-TpapuIecKuii Armpenb
120 YHKI rpag 2/240 P Jlexmms Pemmts 3amaun
METOJ,
Pelienre HepaBeHCTB ¢ OJHOM Anpens IIpakTuueckoe
121 up A 2/242 P P Pemuts 3agaun
nepeMeHHON. MeTo/1 HHTEPBAJIOB 3aHATHE
Cucremsl ypaBHeHHH. MeTo, Anpens IIpakTuueckoe
122 P a 2/244 P P Pemuts 3agaun
MOJICTAHOBKH 3aHATHE
o Amnpenb
Cucremsl ypaBHeHHH. MeTo, [IpakTnueckoe
123 yp A 2/246 p PewuTs 3a1a4n
anre0panIeckoro CIOKCHHUS. 3aHATHE
Cucremsl ypaBHeHHH. MeTo Ampenb IIpakTHdeckoe
124 yp ) 2/248 p Pemmts 3amaun
BBEJICHUSI HOBBIX TEPEMEHHBIX 3aHATHE
[IpumeHeHre MaTeMaTHYECKUX Ampenb
IIpakTuueckoe
125 METOJI0B JJI pelIeHUs 2/250 SAHSTHC Pemmts 3amaun
co/iepKaTeIbHBIX 3a7a4
IIpakTuueckoe TosTopus
126 | KontponpHas padora Ne§ 2/252 Amnpenp p PO IeHHBII
3aHATHE
Marepuan
Pasnen 8. IlpsiMble M JIOCKOCTU B IPOCTPAHCTBE
IIpeamet cTepeoMeTpur, aKCHOMBI Jlekius
127 pel P PHH, 2/254 Ampenb 1 Pemuts 3agaun
CTEepEOMETPUN
IlapannenbHOCTh NPSIMBIX, NPSMON U Jleknus
128 p p - TP 2/256 Ampenb 1 Pemuts 3agaun
IUIOCKOCTH
B3aumHoe pacmnonoxeHue MpsiMbIX B Jlexums
129 | mpocTpaHcTBe. YTONI MEXIY ABYMS 2/258 Amnpenb Pemts 3amaun
NPSIMBIMH
130 | [apanenbHOCTb MIIOCKOCTEMN 2/260 Arnipenb Texmn Pewnts 3a1aun
131 Terpasap u napanienenumnes 2/262 Arnpenb ek Pemmts 3agaun
IlepnieHMKYIAPHOCTL NIPSIMON U Jlexius
132 PIHCHIMKYIAD p 2/264 Amnpenb 1 Pemuts 3agaun
IUIOCKOCTH
TlepnenguKyJIIp ¥ HAKIIOHHBIC. Jlexius
133 PHCHAUKYJIAD M 2/266 Amnpenb 1 Pemmts 3amaun
YT0oa MeXIy IPsIMON U TNIOCKOCTHIO
BYI'PaHHBIN YTOJI. Jlexknus
134 AByrp Y . 2/268 Ampenb 1 Pemmts 3amaun
[lepneHIuKyISIpHOCTD MIIOCKOCTEMN
. IIpakTHdueckoe
135 [IpsiMOyroabHBIN Napaeenune] 2/270 Amnpenb p SaHSTHE Pemuts 3amaun
Pewenue crepeoMeTpuyeckux
3aJ1au,
CBA3AHHBIX IIpakTHueckoe
136 | mepreHANKYIIPHOCTHIO 2/272 Arnpenb p SAHSTHE Pewnts 3a1aun
MPSIMBIX U TJIOCKOCTEM, UCTIOJIb3YsI
IJIaHUMETpUIecKre (PaKThl U
METO/IBI.
. IIpakTuueckoe
137 IToaroroBka k KOHTpOJBHOMU pabote | 2/274 p Pemuts 3a12un
3aHITUE
IIpakTuueckoe TosTopus,
138 KontponbHas padora Ne9 2/276 Mait p PO IEHHBIN
3aHATHE
Marepuan
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Pa3zgen 9. MHOrorpaHHUKH M KpyIJjble TeJa

139 | INonsarue mHOTOTpanHKKA. [Ipn3Ma 2/278 Maii VYpok Pemuts 3a1aun
140 IIupamuna 2/280 Maii Jlexups Pemute 3agaun
141 VYcedenHas nupamuia 2/282 Maii Jlexups Pemmts 3amaun
IInomanas MOBEpPXHOCTH IIPU3MBI . IIpakTdueckoe
142 tman p p i 2/284 Mait p Pemmts 3amaun
MTUPAMUJIBL. 3aHATHE
143 Hununanap 2/286 Maii Jlexuus Pemute 3agaun
. IIpakTHdueckoe
144 [Inomaap NOBEPXHOCTU LMIMHIPA 2/288 Maii p Pemmts 3amaun
3aHATHE
145 Konyc 2/290 Mait Jlexmms Pemmts 3amaun
146 | YceudeHHBIH KOHYC 2/292 Jlexuus Pewuts 3a1aun
IIn b OOKOBOM U MOJHOM . IIpakTHueck
147 omai 6okoRo OJIHO 2/294 Maii pa eckoe Pemmte 3amaun
MTOBEPXHOCTH KOHYCa 3aHATHE
Brrancnenue miomann . IIpakTHdeckoe
148 tan 2/296 Mait P Pemmte 3amaun
TTOBEPXHOCTH TEJ BPAIICHHS. 3aHATHE
149 | Cdepa u map. YpaBHeHue chepsl 2/298 Mait Jlexums Peuuts 3anaun
B K . K
150 3aMMHOE PacIooKeHue chepsl u 2/300 Maii Jlexums T —
IUIOCKOCTH
TTousarre o0bemMa. O0beM Jlexmms
151 NpsMOYTOJIbHOTO Napajuienenunena, | 2/302 Maii Pemmts 3amaun
TIPU3MEI
OO0OBeM IPHU3MBI, [IUIHHIPA . IIpakTHdueckoe
152 P -1 Apa, 2/304 Maii P Pemute 3agaun
MIMpaMHJIbI, KOHYCA U I1apay 3aHATHE
KomOuHaruss MHOTOTpaHHUKOB U Hroxs [IpakTuueckoe
153 2/306 Pemmts 3amaun
TeJ BpalleHHs 3aHATHE
KoMmOuHaIus MHOTOrpaHHUKOB U Hrons IIpakTrueckoe
154 P 2/308 p Pemute 3agaun
TeJ BpaleHHS 3aHATHE
P IIpax K
155 elIeHNe 33714 ¢ IPUMEHEHUEM 2/310 PaKTUYECKOe S
¢dbopmyst oObema Tell. 3aHATHE
Hronb
IIpakTuueckoe Tostopus
156 | KonrponsHas padora NelO 2/312 p PO IeHHBIH
3aHATHE
MaTepHuan
Paspnen 10. KoopauHaTbl 1 BEKTOPbI
IIpsimoyronbHas cucrema Wrosb
157 KOOpPJIMHAT B POCTPAHCTBE. 2/314 Jlexuus Pemuts 3a12un
KoopauHaTsl BekTOpa
HioHs IIpakTuueckoe
158 [Ipocreiimue 3anaun B koopauHatax | 2/316 p Pewuts 3a1aun
3aHATHE
159 CkayisipHO€ TTpOU3BeIeHNE BEKTOpoB | 2/318 Vion, Texma Pemuts 3a12un
160 | Yrom Mexay nmpsMoi u miaockocteio | 2/320 Wronb ek Pemuts 3a12un
Pemenue 3ama4 ¢ momMoIib IIpakTHueck
161 N 3a]at ¢ HOMOLIRIO 2/322 Hronb p 0¢ Pemmts 3amaun
KOOpJIMHAT 3aHATHE
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162 YpaBHEeHHE MIOCKOCTH 2/324 Hronb Textma Pemmts 3amaun
163 Jewxenus. llenTpanbHas u oceBast 21326 Vions Jlexums -
CUMMETPHHU
164 3epxanbHas CHvMMeTp WA 2/328 Hronb Texma Pemmts 3amaun
[TapasnenbHblil nepeHoc
165 [ToBTOpEHUE U3yYEHHOTO 2/330 Hronb Hpaxmiraeckoe Pewuts 3a1aun
3aHATHE
[IpakTuueckoe HosTopus
166 | [ToBTOpEeHHE U3YUEHHOTO 1/332 Uronb p MIPOUICHHBIN
3aHATHE
MaTepHua
IK3aMeH
Bcero yacosn 332
MNPUJITOXKEHHE 2
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®onj oneHouyHbIX cpeacTB (POC) npenHazHadeH 1S IPOBEPKU PE3yIbTaTOB OCBOECHUS
quctumimael - COO.01.112 Maremaruka, BXOJAIIEH B COCTaB MPOTPAMMBbI  MOATOTOBKH
CHELHAINCTOB cpenHero 3BeHa mo creuuanbHoctd 09.02.07 MHpOpMaLMOHHBIE CHUCTEMBI U
nporpammupoBanue (ykpynmHéHHas rpynmna cnenuanbHocTter 09.00.00 HMuadopmaruka u
BBIYHCIIUTENbHAS TEXHUKA).

PaGora oOyuamommxcsi BO B3aUMOAEHCTBHM ¢ TNpenogaBarejeM 323 yacoB, Ha
CaMOCTOSITENIbHYIO paboTy 2 yaca.

2. O0beKTHI OLIEHMBAHUS — Pe3yJIbTAThl 0CBOEHUS JUCHHUILINHBI

@®OC 103BOJIET OLIEHUTH CIEAYIOIINE PE3YIbTAaThl OCBOCHUS AUCLUIIINHBL

JIMYHOCTHBIX:

Jluunocmuvie pesynomamvl 6 cgepe OmHOUleHUll oOyuarOwuxcs K cebe, K c8oemy
300p08bI0, K NOZHAHUIO CeOsL:

-TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUMXCsl K OTCTaMBAHHUIO JIMYHOIO JOCTOMHCTBA,
COOCTBEHHOTO MHEHWSI, TOTOBHOCTh M CIIOCOOHOCTH BHIPA0ATHIBATH COOCTBEHHYIO TO3UIIUIO 10
OTHOIICHHUIO K OOILECTBEHHO-TOJIUTUYECKUM COOBITHSIM MPOILIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUS UCTOPUH, TyXOBHBIX IICHHOCTEH M JOCTHKEHUI HAIICH CTPaHbI;

Jluunocmuvie pezynomamsl 6 cghepe omuoutenuti odyuarowuxca ¥ Poccuu xax k Pooune
(Omeyecmsy):

-popMuUpOBaHUE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepaunu, ABISIOMIEMYCS OCHOBOM POCCUUCKOM HMAECHTUYHOCTA W TJIABHBIM
(bakTOpOM HAIIMOHAIBHOTO CAMOOTIPECIICHUS;

Jluunocmuvie pe3yiomamol 6 cghepe OmHOUEHUT 00YUAIOWUXCA K 3AKOHY, 20CY0apcmey u
K 2PadicOanHCKoMy oouecmay:

-MHPOBO33pPEHHE, COOTBETCTBYIOIICE COBPEMCHHOMY YPOBHIO pa3BHTHS HAYKH U
OOIIIECTBEHHON MPAKTUKHU, OCHOBAaHHOE Ha JAMaliore KyJIbTyp, a TakKe pa3IudHbIX (opM
OOIIECTBEHHOT'O CO3HAHUS, OCO3HAHKE CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

Jluunocmuvsie pezynomamsl 6 cghepe OMHOULEHUL O00YYAIOWUXCA C  OKPYICATOWUMU
JH00bMU.

-HpPAaBCTBEHHOE CO3HAaHHE U TIOBEJICHUE Ha OCHOBE YCBOCHUS OOIICUETOBEUYECKUX
[IEHHOCTEH, TOJICPAHTHOTO CO3HAHWS W TOBEJACHHS B TOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH M
CIIOCOOHOCTH BECTH TUAJIOT C APYTUMHU JIOABMH, TOCTUTATh B HEM B3aUMOIIOHUMAaHMS, HAXOUTh
o0ImTHe IeTu ¥ COTPYAHUYATH JIJIS UX JOCTHIKCHHUS,

-pa3BUTHE KOMIIETEHIIMM COTPYAHUYECTBA CO CBEPCTHUKAMH, JAETHbMH MIIQJIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTelIbHOW,  OOIIECTBEHHO  IOJE3HOH,  y4eOHO-
HCCJIEIOBATENbCKOM, MPOSKTHON U IPYTUX BUIAX JESATEIbHOCTH.

Jluunocmmuvie pezynomamsl 6 cghepe omHowEHUL 00VHAIOUUXCS K OKPYHCAIOUEMY MUDY,
HCUBOUL NPUPOOE, XYO0IHCECMBEHHOU KYIbmype:

-TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCJIE CamMOOOpa3oBaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HENMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEIIHON PO eCCHOHATEHON U 0OIIECTBEHHOM JESTENHHOCTH;

-3CTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTH K OCTETHUYECKOMY OOYCTPOMCTBY
CcOOCTBEHHOTO ObITA.

Jluynocmuvie pesynromamsi 8 cghpepe omuouieHus obyyalowuxcs K mpyoy, & cgepe
COYUANLHO-IKOHOMUHLECKUX OMHOUEHULL:

-0CO3HAHHBIN BBIOOpP Oyaymiel nmpodeccuu Kak MyTh U CIIOCO0 peaan3aui COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB;

-TOTOBHOCTh OOyYarommxcs K TPyAOoBOW MpodecCHOHATBbHON MeATeNhbHOCTH KakK K
BO3MOXKHOCTH  y4acTHsl B  PCIICHWW  JIMYHBIX, OOIIECTBCHHBIX, TI'OCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

-TOTOBHOCTh K CaMOOOCITY’)KHBaHHIO, BKJIOUas OOyYEHHE W BBIMOJHCHHUE JIOMAITHHUX
00513aHHOCTEH.
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MeTanpeaMeTHbIX:
MeranpeaMeTHbie pe3yJbTaThl OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOW MPOTpaMMBbI

IPEeJCTaBJICHbI TPEMS IPYIIaMi YHUBEpPCAIbHBIX YaeOHbIX feiictBuil (YV ).

1. PerynsiTuBHBIC YHUBEpPCATbHBIE YU€OHBIC IEHCTBHS
OOyuarommiicss Hay4uTCs:
-CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON JEATENIbHOCTH

Y KU3HEHHBIX CUTYalUsIX;

2. Ilo3HaBarenbHbIC YHUBEpPCAIbHBIC YUEOHBIC IEHCTBHS
OOyuarommiicss Hay49uTCs:
-HaXOJAUTh WM MPHUBOJUTH KPUTHYECKHE apPryMEHTbl B OTHOIICHUU JACUCTBUN H

CYKIEHUM Jpyroro; CIOKOMHO M pa3yMHO OTHOCHUTbCA K KPUTHMUECKUM 3aMEYaHUsIM B

OTHOIIEHUU COOCTBEHHOTO CY)KJIEHUS, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pPa3BUTHS,

3. KoMMyHHMKaTHBHBIE YHUBEPCAIbHBIC YUeOHbIE IEHCTBUS
OO0yuaromuiicst HayquTCs:
-pa3BEpHYTO, JIOTMUYHO M TOYHO M3JaraTh CBOK TOUYKY 3PEHMS C HCIIOJIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) S3BIKOBBIX CPEJICTB.
IMpenmeTrHbIX:
B pesyabrare m3yuyenusi ydeOHOro mpeamera «MaTemMaTHKa» Ha YPOBHe CpeIHEro
0011ero o0pa3oBaHusi 00yUaloNUUiics HA YIIy0JJ€eHHOM YPOBHE HAYYHTCSH:

— HCMOJb30BaTh YHCIOBbIE MHOXECTBA HA KOOPAMHATHOW MPAMONM U Ha KOOPAMHATHOM
IUIOCKOCTH ISl ONMCAHMS pEealbHbIX IPOLECCOB U SIBJIECHUM; NMPOBOJIUTH JI0Ka3aTebHbIE
paccyXJIeHHs B CUTyallUsIX TOBCEIHEBHOM JKU3HH, MTPH PEIICHUH 33]a4 U3 IPYTHX MPEIMETOB;

— BBIIOJHATD U OOBSICHATh CPAaBHEHHE PE3Yy/IbTaTOB BBIYMCICHUN MPU PEHICHUH MPAKTUYECKUX
3a/1a4, B TOM YHCIie NMPUOTMKEHHBIX BBIUYMCICHUN, UCIIONIB3Ysl pa3HbIE CIIOCOOBI CpaBHEHUM;
3alMChiBaTh, CpPaBHUBATh, OKPYIJIATH YHUCJIOBBIE JIaHHBIE PEAJbHBIX BEJIWYUH C
MCIOJIb30BAaHUEM PAa3HBIX CHCTEM H3MEPEHHUS; COCTABIATh M OLEHUBATh PAa3HBIMHU CIIOCOOAMU
YHCIIOBbIC BBIPAXCHUS IPH PEIICHUH MPAKTHUYECKHX 3afad M 3aJad W3 JPYTUX Y4eOHBIX
MIPEIMETOB;

— COCTaBJISITh M pELIaThb ypaBHEHHUS, HEPABEHCTBA, UX CHCTEMbI IIPU PEIICHUHU 3a/ad JAPYrux
y4eOHBIX TMPEAMETOB; BBINOJHATH OLIEHKY MPAaBIOMOAO0US PEe3ylbTaToB, MOJy4aeMbIX MpU
pElIeHNN PA3JIMYHBIX YpPaBHEHHM, HEPABEHCTB M UX CUCTEM IIpU PEHICHUM 3a/1ad JIPYrux
y4eOHBIX MPEIMETOB; COCTABISATh U pelIaTh YpaBHEHHsS U HEPABEHCTBA C MapaMeTpaMu Mpu
pelIeHnH 3aJa4y IpYruX y4eOHBbIX MPEIMETOB; COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WM HX
CUCTEMY, OIMCHIBAIOIINE PEATbHYIO CUTYAlMIO WM NPUKIAIHYIO 3a/1a4y, UHTEPIPETUPOBATh
MOJIyYE€HHBIE PE3YyJIbTaThl; UCIOJIb30BaTh MPOTrPAaMMHBIE CPEJCTBA MPHU PEIICHUU OTAENIbHBIX
KJIACCOB YPABHEHUI U HEPABEHCTB;

— ompenensaTh Mo rpaduKaM W HCHOJB30BaTh Ui pPELIEHUs NPUKIAJHBIX 3a7ad CBOMCTBa
pEabHBIX TPOIECCOB U 3aBUCUMOCTEH (HAauOOJbIINe U HAUMEHBIIINE 3HAYCHUSI, TPOMEXYTKU
BO3pacTaHMsl M YObIBaHUSA (PYHKIMH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, ACHMIITOTHI, TOYKU
nepern0a, MNepuUoOA U T.II.); HHTEPIPETUPOBATH CBOHCTBA B KOHTEKCTE KOHKPETHOM
MPaKTUYECKOW CHUTYyallMM; ONpEeNeNaTh 1o TpadukaM NpOCTeHIInEe XapaKTepUCTUKU
MEePUOJNYECKHX MPOIIECCOB B OMOIIOTUH, SKOHOMHUKE, MY3bIKE, PAJAHOCBS3H U Ap. (aMILUIUTY/IA,
MepUo U T.I1.);

— pemiath NPUKIAJAHBIE 337291 U3 OMOIOTHH, GUBUKH, XUMHUH, SKOHOMHUKH U IPYTUX MPEIMETOB,
CBSI3aHHBIE C HCCIIEJJOBAaHHEM XapaKTEPUCTHK MPOIECCOB; MHTEPIPETHUPOBATH IOITYYECHHbIE
pe3ynbTaThI;

— BBIYUCIIATH WM OIICHUBATh BEPOSTHOCTU COOBITHI B pealibHOM KU3HU; BHIOMpPATh METO[IBI
MOJIXOSAIIETO MPEICTaBIeHHs U 00paOOTKU TaHHBIX;

— COCTaBJISITh C MCIIOJIb30BAHUEM CBOWMCTB T'€OMETPUYECKUX (UTYyp MaTeMaTHUYEeCKHE MOJIEIH
JUISL pelIeHusl 3a7ad [pPaKTUYECKOro XapakTepa W 3aJad M3 CMEXHbBIX JHUCLUUIUIUH,
HCCIIEIOBATh MMOTYYEHHbIE MOJIEIN U UHTEPIIPETUPOBATH PE3YNIbTaT;
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BJIAZACTh TMOHATHUAMU BCKTOPbBI M HX KOOPAWHATBI; YMCTb BBIIOJHATL OICpallMu HaA
BEKTOpaMHM; HCIOJIb30BaTh CKAJSPHOE IMPOW3BEIECHHUE BEKTOPOB IpU pEIICHWU 3a]1ad;
MPUMEHATh YPaBHEHUE TUIOCKOCTH, (POPMYILY PACCTOSHUS MEXIY TOUKaMH, ypaBHEHUE CeEpEI
P PEUICHUH 3aa4; IPUMEHSATh BEKTOPBI U METOJI KOOPJIMHAT B MPOCTPAHCTBE MPU PEIICHUN
3azad.

Oo0yuaromuiicss Ha yriy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUUTHCS:

— HCIIOJIB30BaTh TeOpeTI/IKO—MHO)KeCTBeHHI:Jﬁ SA3BIK U A3BIK JIOTUKU JJI OMMUCaHW PCAJIbHBIX
IMpoLCCCOB U ﬂBJ’IeHHfI, IIpu pCIICHNHU 3aa4 APYTrux y'-Ie6HI>IX mpeaAMETOB

- CBO60)1HO OINCPUPOBATH YUCIIOBBIMU MHOKECTBAMU IIPpH PCUICHUU 3a1a4,

— IIOHUMAThb NPHUYUHBI U OCHOBHBIC NACHU PACIIUPEHUA YUCIIOBBIX MHOXXCCTB,

— BJIaICTh OCHOBHBIMHU MMOHATUAMU TCOPHUU NCITUMOCTHU ITPU PCIICHHUU CTAHAAPTHBIX 3a1a4
— HMeETh 0a30BbIE MpeEACTABJICHUA O MHOXKXCECTBE KOMINUICKCHBIX YHUCEII;

— CBOOOJMHO  BBINIONHATH  TOXIECTBEHHBIE  MPEoOpa3oBaHUs  TPUTOHOMETPHUYECKHX,
Jorapu()MUYECKUX, CTCTICHHBIX BHIPAKEHUIA,

— BiageTs popmynoit OnHoma HetoToHA;
— yMeTh BBITIOJHATH 3aIHCh YUCIIA B MO3UIIMOHHON CHCTEME CUUCIICHHS
— TMPUMEHSTH NPH pelreHuy 3a1a4 OCHOBHYIO TEOpEMY ainreOpsi;

— MPHUMEHSTH MPH pElIeHUH 3ajad MpocTedinue (QYHKIMH KOMIUIEKCHOH MEepeMEHHOH Kak
reoMeTpHUYecKre NpeoOpa3oBaHus

— cBOOONHO oOmpeAensTh TUN M BBIOMpaTb METOJ pEUICHUS TOKa3aTelbHBIX |
JOrapu(MHUYECKUX YpPaBHEHHMH M HEPABEHCTB, HPPALMOHAIBHBIX YPAaBHEHMH W HEPaBEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB, X CUCTEM,;

— CBOOOJTHO pelIaTh CHCTEMBI JINHEHHBIX YPaBHEHU;

— pelaTb OCHOBHBIE THIIBI YPABHEHHI U HEPABEHCTB C TapaMeTPaMU;

— TPUMEHSATH NIPH pelIeHuH 3a1a4 HepaBeHcTBa Komm-bynskosckoro, beprymu;

— BIJIQJIETh MOHATHEM aCUMIITOTHI M YMETh €r0 IPUMEHSATH NP PEIIeHNH 331a4;

— MPHUMEHSTH METOJBI pPeIleHHs MPOCTEHINNX MUQQPepeHINANIBHBIX YPaBHEHUH TEPBOrO H
BTOPOTO MOPSIIKOB;

— cBOOOJHO BJIaJEeTh CTAHJAPTHHIM alapaToM MaTeMaTHUECKOTO aHaju3a I BHIYUCICHHS
MPOU3BOJHBIX (YHKIIMHU OJHOW TIEpEMEHHOMN;

— CBOOOJIHO MPUMEHSTH aIllapaT MaTEMAaTUYSCKOro aHaju3a JJIs UCCIIe0BaHus (YHKIUN U
MMOCTPOCHUS TPaUKOB, B TOM YHCIIE UCCIETOBAHUS HA BHITYKIIOCTS;

— ONepHpOBATH MOHIATHUEM MIEPBOOOPA3HON (QYHKIMH AJIsl pEIICHHs 3a71ay;

— OBJIAJICTh OCHOBHBIMH CBEJICHUAMHU 00 mHTerpaie HproToHa—JIeiiOHMIa U ero MpoCTEeHIIMX
MPUMEHEHUSIX

— ONEpUpOBaTh B CTAHAAPTHBIX CUTYaLUAX IIPOU3BOJIHBIMY BBICIINX IOPSIKOB;
— yMeTh MPUMEHSTH [IPH PELICHUH 33]]a4 CBOHCTBA HETIPEPBHIBHBIX (DYHKIINH;

— YMCTb MNPUMCHATH HNPHUITOXKCHUC HpOHSBO,Z[HOﬁ " ONpPCACIICHHOI'O0 HMHTErpajla K PCHICHUIO
3aJa4 €CTCCTBO3HAHUA,

— BIAJETh TOHATHSAMHU BTOpas MPOW3BOJHAS, BBINYKIOCTh Tpaduka (QyHKIMH U yMeETh
HCCIeIoBaTh GYHKIUIO Ha BBITYKIOCTh

— HMETh NPEACTABIECHUE O IEHTPAIbHOMN IPEAEIbHON TeopeMe
— WMETh IPEJCTaBIEHUE O BBIOOPOYHOM KO3 PUIMEHTE KOPPETAINH U JIMHEHHOW PEerpeccu;

— HUMCTb IMPCACTABJICHHUEC O CTATUCTUYCCKUX THUIOTE3aX W IIPOBEPKE CTaTUCTHYECCKOM
TUIIOTE3bI, O CTATUCTUKE KPUTEPHA U €€ YPOBHEC 3HAYUMOCTHU;

— HUMCTb NPCACTABICHUC O CBA3U SMIIMPUUCCKUX U TCOPECTHUUCCKUX pacnpez[eneHHﬁ

— HUMCTb IMPCACTABJICHHUEC O CTATUCTUYCCKUX THUIOTE3aX W IIPOBEPKE CTaTUCTHYECCKOM
TUIIOTE3bI, O CTATUCTUKE KPUTEPHA U €€ YPOBHEC 3HAYUMOCTHU;

— HUMCTb NPCACTABJIICHUC 00 aKCHOMATHUYECKOM METOAEC,

— YMCTb NPUMCHATHL I PCHICHUA 3adad CBOMCTBA INIOCKUX H JABYTpPaHHBIX YTIJIOB,
TPEXTPAaHHOTO yIJjid, TCOPEMbI KOCUHYCOB U CUHYCOB JJId TPEXTPAHHOI'O YIJia;
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— BJIQJCTh MOHITHEM TNEPICHINKYJISIPHOE CCUYCHUE MPHU3MBI U YMETh MPHUMEHATH €r0 IMPH
pEIICHNY 33/1a4;

— HMETh NPE/JCTABICHUE O IBOMCTBEHHOCTH MTPABWILHBIX MHOTOTPAaHHHUKOB;

— WMETh TpejAcTaBleHne o0 akcuomMax o0beMa, MPUMEHATH (GopMynsl  00BEMOB
MPSMOYTOJILHOTO MapauIeIIeIHIIe [a, PU3MBbI U IIUPAMHUIBI, TETPAdpa MPHU PEIICHUH 3a/1a4;

— WMETh TMpPEJACTaBICHHEC O JBWKCHUAX B TMPOCTPAHCTBE. MapajUICILHOM IEpPEeHOCE,
CUMMETPUHU OTHOCUTEIBHO TUIOCKOCTH, IIEHTPAIbHOW CHUMMETPHHU, MIOBOPOTE OTHOCUTENIBHO IMPSIMOMH,
BUHTOBOW CUMMETPHUH, YMETh IPUMEHSITh UX TIPU PEIICHUH 3a/1a4;

— yYMETh PUMEHSTH (POPMYIIBI 0OBEMOB MPHU PEIICHUU 337a4;

— HaxoIUTh 00BEM MapauIeIeIuIea U TeTPad/pa, 3aJaHHbIX KOOPJAMHATAMYU CBOUX BEPIIIVH;
- 33]1aBaTh MPSMYIO B IIPOCTPAHCTBE;

— HaxXOJUTh PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH B CUCTEME KOOPAHHAT;

— HaxOIUTh PACCTOSIHUEC MEXIY CKPCIIUBAIONIMMHUCS TMPSMBIMU, 33JaHHBIMH B CHCTEME
KOOp/IMHAT.

3 ®opMblI KOHTPOJISA M OLIEHKH Pe3yJIbTATOB OCBOEHUS TUCHUILINHBI

KoHTpo:b 1 o1ieHKa pe3yabTaToOB OCBOEHUS — 3TO BbISIBICHHUE, U3MEPEHUE U OLICHUBAHUE
pEe3yJIbTaTOB OCBOCHHUSI IUCIUTUIHHBI.

B coorBercTBUM ¢ yueOHBIM TuiaHOM criermanbHOCTH 09.02.07 MHpOpManroHHbIC
CUCTEeMbl W MpOrpaMMUpOBaHHE, pabodeil mporpammoili o001eoOpa3oBaTeIbHON yueOHOU
JUCIUIUIMHBL MaTtemaTtuka IpeaycMaTpuBaeTcsi TEKYUIMH M IPOMEXKYTOYHBIH KOHTPOJIb
pPEe3yIbTaTOB OCBOCHHSI.

3.1 ®opMbI TeKyl1ero KOHTPOJIS

Texymuit KOHTPOJIb YCIEBAEMOCTH MPEACTaBIsAeT co00il MPOBEPKY YCBOCHHUS y4eOHOIO
MaTepuaia, peryJiipHO OCYLIECTBIIEMYIO Ha IPOTSHKEHUU Kypca 00y4eHHUs.

Texymuit KOHTPOIb PE3yJlbTaTOB OCBOCHUS AMCHMILIUHBI B COOTBETCTBUU C paboueid
IpOrpaMMOl M  KaJeHJAapHO-TEMATUYECKUM IIJJAHOM IPOUCXOJUT TPU  HCIIOJIb30BAHUU
CIEIYIOIUX 00s3aTeTbHBIX (POPM KOHTPOJIS:

— BBINOJIHEHUE U 3alIUTa IPaKTUYECKUX padoT,

- IPOBEPKA BHITIOIHEHUS] CAMOCTOSITEILHOU pabOThI CTYIEHTOB,

- IPOBEPKA BHINIOJHEHUSI KOHTPOJIBHBIX PaloT.

Bo Bpems mpoBeneHUs y4eOHBIX 3aHATUI OMOJHUTENIBHO HCHOIB3YIOTCS CIEAYIOIINE
(GOpMBI TEKYIIEro KOHTPOJII — YCTHBIA ONpOC, pElIeHHE 3a]ady, TECTUPOBAHHWE MO TeMaM
OTJIE/IbHBIX 3aHATHH.

BoinosiHeHue u 3ammTa npakTudeckux pador. [Ipaktuyeckue paboThl MPOBOASTCS C
LIEJIbI0 YCBOEGHHUS M 3aKpEIJICHUS PE3yJbTaTOB OCBOCHHUS JMCLHUIUIMHBL B Xone mpakTtudeckoin
paboTel O0yyaroniyecs: yyaTcsli MCHOJIb30BaTh (POPMYJbl, U NMPUMEHATh PA3IUYHBIE METOAMKHU
pacueTa, aHaJIM3UPOBATh IIOJYyYEHHBIE pE3yJbTaTbl M J€NaTh BBIBOJBI, ONMPAsACh Ha
TEOPETUYECKHE 3HAHMUSL.

CnHcok npakTH4ecKHX pador:

[TpakTueckas padota Nel «BoeinonHeHnue apupMeTu4eckux AMCTBUIM HaJl YUCIaMU»

[Tpaktnyeckas padora Ne2 «Tpuronomerpuueckas ¢popma 3arucu KOMIUIEKCHOTO YHCIIa

[TpakTuueckast padota Ne3 «M300pakeHne KOMITJIEKCHOTO YUCJIa HA KOOPJUHATHON IJIOCKOCTH.
®opmyna Myaspay.

[TpakTnueckast padora Ne4 «l[IpumeHeHHE KOMITJIEKCHBIX YHMCEN MPU PEUICHUH (PU3NYECKUX U
TEOMETPUYECKUX 3a1au»

[TpakTrueckas padota Ne5 «CrerneHb ¢ HaTypajIbHBIM U 1I€JIBIM ITOKa3aTeIeM»

[TpakTuyeckas pabora Ne6 «ApupmeTnyeckuii KOpeHb HATYPAIbHOM CTEMEHN

[TpakTnueckast pabota No7 «BbrurcieHue KopHel HaTypajJbHOM CTENeHN

[Ipaktuyeckas pabora Ne§ «lIpeoOpa3oBaHue UHCIOBBIX M OYKBEHHBIX BBIPAKEHHIA,
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COJIEpIKalINX CTEIIEHN

[TpakTrueckas padota Ne9 «B3zanmHO 0OpaTHBIC (HYHKIIHI

[TpakTudeckast pabora Nel( «Pemienue moka3aTelbHBIX ypaBHEHU

[Tpaktrueckas padora Nell «Cuctemsl oKa3aTeIbHBIX YPABHEHUI M HEPABEHCTBY

[Tpaktuyeckas padora Nel2 «Pemienne npuKkiIagHbIX 3a1a9 Ha CI0XKHbIE TPOLICHTHI»

[Tpaktnueckas padota Nel3 «JlecaTuuHbie U HATYpaJIbHBIC JTOTAPHPMBI

[Tpaktuyeckas padora Nel4 «Jlorapudmuueckie ypaBHEHHS»

[TpakTrueckas padota Nel5 «Pemenue ypaBHeHUH rpa@UIecKUM METOI0M

[Tpaktuyeckas padora Nel6 «Pemienue norapupMu4ecKux ypaBHEHHH U HEPABEHCTBY»

[Tpaktnueckas padota Nel7 «IloaroroBka K KOHTPOJILHOM paboTeE.»

[Tpaktuyeckas padora Nel8 «[IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKHX TOXKIECTB

[TpaxTuueckas pabota Nel9 «lIpumenenue ¢popmyi ABOMHOTO U MOJOBUHHOTO YTJIOB)»

[TpakTraeckas pabota No2( «IIpuMeHeHNE OCHOBHBIX TPUTOHOMETPUIECKHIX (OPMYIT

JUIs IpeoOpa30BaHusl TPUTOHOMETPUUECKUX BBIPAKEHUI»

[Tpaktuyeckas padora Ne21 «Pemenue npocTeHmx TpPUroHOMETPUIECKUX YPAaBHEHHI»

[TpakTueckas pabora No22 «PerieHre TpUTOHOMETPHYECKUX YPAaBHECHUH METOJOM IPHUBEIACHUS

K JJMHEITHOMY U KBaJIpaTHOMY YPaBHEHHIO»

[Tpaktnyeckas pabora Ne23 «PerieHue npocTeHIux TPUroHOMETPUIECKUX HEPABEHCTB.»

[TpakTuyeckas padora Ne24 «[loBropeHune nporIeHHOT0 MaTepraia

[Tpaktrnyeckas pabora Ne25 «DyHKIHOHAIBHBIE 3aBUCUMOCTHU B PEAJIbHBIX MPOLIECCAX»

[TpakTuyeckas padora Ne26 «VccrnenoBanue GpyHKITHI»

[Tpaktnyeckas padora Ne27 «Pa3Menienus, coueTaHusl, NepPecTaHOBKU»

[TpakTueckass pabora Ne28 «PelieHne nNpakTUYECKUX 3a7ad C HUCIOJb30BAaHUEM IPaBUI
IEPECTAHOBKU U pa3MeIleHUs] KOMOMHATOPUKHU

[Tpaktnueckass pabora Ne29 «PemieHue mNpakTUYECKHX 3a4ad C I[PUMEHEHHEM IIPaBUII
pa3MelICHNs U COYETaHUS»

[TpakTnueckast padora Ne30 «Pemenue 3amau KOMOMHATOPUKH, IIpuMeHssi OuHoM HproroHa u
TpeyroiabHukK Ilackamns»

[Tpaktuyeckas padora Ne31 «Pemienue 3a1a4 ¢ IpUMEHEHNEM CBOICTB BEPOSTHOCTEM

[TpakTuueckas padota Ne32 «Mepsl pazdpoca cnydaiiHOM BETUYUHBI

[Ipaktuueckas padota Ne33 «Pemrenue npakTuueckux 3a7a4 Ha 00pabOTKY YHMCIOBBIX JaHHBIX)

[Tpaktryeckas padora Ne34 «Apudmerndeckas 1 reoMeTpuuecKas Iporpeccus»

[Tpaktuueckas padora Ne35 «Cymma 0€CKOHEUHO yOBbIBAIOIIEH T€OMETPUUECKON MTPOTPECCUI

[Tpaktuyeckas pabora Ne36 «/cnonab3oBaHME NPOTPECCHUU JUIsL PELICHHs peajbHBIX 3ajad
MIPUKIIATHOTO XapaKTepay

[Tpaktuyeckas padora Ne37 «I[IpumeHeHue TaOaM1Ibl TPOU3BOAHBIX JIEMEHTAPHBIX (QYHKIIUI»

[TpakTnueckast padora Ne38 «CBsi3b NMPOU3BOJHON M MPOMEKYTKOB BO3pAacTaHUs U yObIBaHUS
G yHKITII

[TpakTrueckast padota Ne39 «IIpoBeaeHue ¢ HOMONIbIO IPOU3BOAHON UCCIIEAOBAHNS (DYHKIIUN

[TpakTtuyeckas padora Ne40 «Haubosbliee 1 HauMeHblee 3HaYeHUE HYHKIIUN»

[Ipaktuueckas padota Ne41 «Btopas mpou3BoHast (yHKIIHI»

[TpakTuyeckas padora Ne42 «BeimykiaocTs rpaduka GyHKIMH, TOUKH Teperudar»

[TpakTnueckas padota Ne43 «IIpumMeHeHne MpOU3BOAHOMN K NOCTPOEHUIO rpaKoB PyHKIINI

[Ipaktuyeckas pabGora Ned44 «lcronb30BaHHE TI'E€OMETPUUYECKOTO M (PU3MUYECKOrO CMBICIA
MIPOM3BOTHOMN IS PEILIEHUs 3a1au»

[Tpaktuyeckas padora Ne45 «IToarotoBka Kk KOHTPOJILHON paboTe

[TpaxTuueckas padota Ne46 «lIpaBuna HaxoxeHUS MEPBOOOPA3HBIX»

[Tpaktuyeckas padora Ne47 «Perienue 3a1a4 Ha CBSA3b NEPBOOOPA3HON U ee TPOU3BOIHOM»

[TpakTueckas pabota Ne48 «lIpumenenue uHTerpasa s BEIYUCICHUS TII0Ma1eH»

[Tpaktuyeckas padora Ne49 «lIpumeHeHure uHTerpaia ajis BBIYUCICHUS (PU3NYECKUX BEIUYHH!

[Tpaktnueckass pabora NeS0 «IIpumeHeHHe MNPOU3BOMHOM M MHTErpajla K PEUICHUIO
IIPAKTUYECKUX 3a7au»
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[Tpaktuyeckas padora Ne51 «MeTox pas3nokeHus: Ha MHOXKHUTEIIH

[Tpaktrueckas padota Ne52 «Metox BBeieHH HOBOM NIEPEMEHHOM JIJIsl PEIICHUS YPaBHEHU

[Tpaktuyeckas padora Ne53 «Perienne HepaBeHCTB C OHOM epeMEeHHON»

[TpakTrueckas padota Ne54 «Cuctemsl ypaBHEHUNH. METOI MMOJCTaHOBKI

[TpakTraeckast pabota No55 «Cuctemsl ypaBHEHUH. MeTo1 anredpandeckoro CIoKEeHUsD

[TpakTrueckas padota No56 «Cuctemsl ypaBHEHUNH. MeTo1 BBEACHHUS HOBBIX ITEPEMEHHBIX)

[Ipaktuueckass pabora Ne57 «lIpuMeHeHHe MaTeMaTHYECKUX METOAOB I pEHICHUs
COJIepXKATENbHBIX 3a/1a49»

[Tpaktuyeckas padora Ne58 «IIpsiMOyroiabHBIN Mapajuieenunen

[Ipaktnueckas pabora NeS9 «PemieHne CcTepeOMETpUYECKMX — 3aJad, CBS3aHHBIX C
NEPIEHIUKYIAPHOCTBIO  MPSAMBIX M IUIOCKOCTEH, HCIIONb3Ys
IUTAaHUMETPUYECKHe (PaKThl U1 METOABI»

[Tpaktuyeckas padora Ne60 «IToarotoBka kK KOHTPOJIBHOU paboTE

[TpakTnueckas padota Ne61 «Ilnomiaas MTOBEpXHOCTH MPU3MBI, TUPAMHUIBD)

[Tpaktuyeckas padora Ne62 «Ilnomaas moBEpXHOCTH HUIMHAPAY

[TpakTrueckas padota Ne53 «Ilmomranb G0OKOBOM M MOJHON MOBEPXHOCTH KOHYCa)

[Tpaktuyeckas padora Ne64 «Brpraucienue mionaam IOBEPXHOCTH TEJ BPAILICHHSL.»

[TpakTueckas padota Ne65 «O0beM mpu3Mbl, HUIMHAPA, THPAMUIBI, KOHYCA U IIapa»

[Tpaktyeckas padora Ne66 «KomOUHAIsI MHOTOTPaHHUKOB U TEJl BPAIICHUS. )

[TpakTuueckas pabota Ne67 «Pemienue 3agau ¢ mpuMeHeHueM Gopmyi o0bema Tel.»

[Tpaktuyeckas padora Ne68 «IlonroToBka K KOHTPOJIBHOU pabOTE

[TpakTuueckas pabota Ne69 «lIpocTeiiiiue 3agaun B KOOpANHATAX

[TpakTideckas padorta No70 «Perrenue 3a1ad ¢ TOMOIIBIO KOOPIUHATY

[TpakTuueckas pabota No71 «IloBTopeHrEe H3YYEHHOTO»

[Tpaktuyeckas padora Ne72 «I[loBTopeHue u3y4eHHOT0»

IIpakTuyeckas padora Nel «BoinonHeHnue apudpMeTH4ecKxX JSHCTBUIM HaJl YNCTaMU)
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1 3anucaTh B BHAe HeCATHYHOH ApoOH:

2 8 3 3 2 13
1) = 2) —; 3)=; 4) -=; 5) -8=; 6) —.
) 3 ) 11 ) 5 ) 4 ) 7 ) 99
2 BLITOAHUTE AeHCTBHA H 3aMHCATH Pe3VALTAT B BHAE NeCATHYHOMH
Apobu:
1y 24+1L, 2) 842, 3) L+1,25;
11 9 13 3 3
4) L+0,33; 5) 3 .1,05; 6) L.1,7.
6 14 9
3 3anucars B BHIe 00LIKHOBeHHOH Apobu GecKOHeYHYIO HecATHY-
HYIO Apobb:
1) 0,(6); 2) 1,(55); 3) 0,1(2);
4) -0,(8); 3) -3,(27); 6) —2,3(82).

4 BrruncanTts:
1) (20,88 : 18 + 45 : 0,36) : (19,59 + 11,95);
2) L.948.11,9 .5
36 32 10 18

5 BrluMCcaAHTD:

1) (31 + 0,24) 2,15+ [5.1625—2iJ
25 16

.
L]

2
5
2) 0,364: —+2 :0,125+21.08.
25 16 2
IIpakTnyeckas padora Ne2 «Tpuronomerpudeckas popma 3arucu KOMIUIEKCHOTO YHCIIa

Vnpaxuenue 1.
2.1 PemnTh KBaJpaTHBIC YPaBHEHHUS:

a) x> +x+1=0; Omeem: —%i?f

b) x> —x+1=0; Omeem: %i?i

clxt+I=0; Omeem: +1

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

e) x*—10x+41=0. Omeem: 5+4i
2.2 Haiitn HeﬁCTBHTeJ’ILHBIC qucia X Uy U3 yCJIOBHA PaBCHCTBA KOMIIJICKCHBIX YU CCII:
a) 9+ 2xi+4yi=10i+5x—6y; Omeem: (1; 3)
b) (1+i)x+(2+i)y=3i+1; Omeem: (3, —2)
c)3x—2y+(x+y)i=4+35i. Omeem: (2; 3)

2.3 Beimonuuts aeiicrue: (4+21)+(1+51)
2.4 Haiitu nmpousBeieHne KOMIUIEKCHBIX uucen z 1 =3+2iu z 2 =—1-i.
2.5 Haiitu yactHoe oT agenenust z 1 =3+41 Ha uncno z 2 =2-51.

VYupaxHenue 2.
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2.1. Jlanwl unucna z,=2+3i, z, =1- 2i. Haligute uncna:

a) z,+z;y; Omeem: 3—i
b) z—-2z,; Omeem: 1+5i
c) z,°23; Omeem: 8—i

d) ? Omeem: —0,8+i

2.2. Jlano: z=2+ i. Haiinute z", eciu n=2, 3, 4.
Omeem: 3—4i; 2+11i; —7-24i
2.3. Haingure x u y w3 ypaBHenus (I+2i)x + (3—5i)y=1-3i,
20ex, veR. Omeem: [—iiJ
: 11 11
2.4. Brruncnure:

1 i3 ] 1 3
a) — gt Omesem: ———:‘£
2 2 2 2

IIpakTuyeckas padora Ne3d «M300pakeHHEe KOMILIEKCHOTO YHCIIA
KOOpAMHATHOM 1ockocTu. @opmyna Myaspay.
Ynpaxnenue 1.
1.1. Ha KOMIUIEKCHOM INIOCKOCTH IOCTPOUTH TOUKH:
a) z=2+421; c¢)z=—1-; d)z=1+1; e)z=1; f)z=H4
1.2 Haiinute KOMIIJIEKCHO-CONPSKEHHBIE YKCIIa IS CIEAYIOIINX YUCEIl U
IIOCTPOUTE UX HA KOMIIJIEKCHOW IIOCKOCTH:

a) z=3-2i; Omeem: Z =3+2i
b) z=—2-i; Omeem: Z =—2+i
c) z=5i; Omeem: Z =—5i
d) z=i; Omeem: Z =—i
e) z=6. Omeem: Z =6
13.
Boinonuutes neictBue (3+5i)—(6+3i) m n300pa3uts reo-
METPHYECKH.
Pemenue:

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

I cioco0.
Ya II crmoco0.
B z, =3+5i;z,=6+3i
| -z, =—6-3i.
- 2 L2, z, —z, =z,+(-=z,)
Zi-Z, 7>
I N I I N S 40
0 X
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Ya

’——Z’]-Zg I Z[

7 —

1.4 Bo3Beagure B CTENEHD

1) (2-(cos138° +i-sin138")%)

Omeem: 16-(cos192° +i-sin192°)
kY3 37

2) (cos=—+i-sin—)"°

) ( 2 2 )

Omeem: (cos0+i-sin0)

3) 0.1-(6053%+i-sin3?x)5

Omeem: 0,1-(cosz+i-sinx)
Or . 9:1'}4,;,

4 s — +i-sin—
){00320 g

Omeen: (cos0+i-sin0)

IIpakTnyeckas padora Ned «IIpumeHeHME KOMIUIEKCHBIX YHMCEI TPU PELIEHUU
(bU3MUECKUX U TEOMETPUUYECKHX 3a7au»
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Nel. BumomssTe clokeHHe H BRIYHTAHHE KOMIUIEKCHEIX wicen: (3 Ganma)

1) 5, =—3+5i,2, =4-Tr;

2 1. 1 5.
N =——t—in=—+=
i 4 4 6
3) z; =-06+072z, =—04-05i;
Ne 2. (1 Gann)
Bunonuute rpauueckn cnoxenne uncen I = —1+ 37w 2, =4+ 50

Ne3_ (4 Ganna)
Haiigume nponiseicHHe KOMIUIEKCHEIX YHCEN:

2 1. 2 1.
1)z =2-3i,z, =—4+1; 2 :IZE_;I:]:E_F;I:
3) :1=ﬁi~::=4ﬁf'3 )5 =5-3z,=2
Ned, (3 Ganna)
Brmonuure geficTena:

! 1 3-2i
Vit V=i NPT

Ne 5. (2 Ganna)

Y]
E T
BoasecTH B cTENeHE KOMILIEKCHEIE YHCIA '(- 2i T ? -

Ne 6. Pemmmte kpajparaee ypassenns: (3 banna)
a) X -2x+2=0:

6) 4" +dx+5=0;

B)x - 14x +74=0.

IIpakTyeckas padora NeS «CrerneHb ¢ HATYpaJIbHBIM U LENBIM IIOKa3aTeIeM»
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| mapuanT | 2 papuanT
Mol BulumcanTts: 2 fanna

a)3-216: 6) 432; il 22 o o 51
g’ 625
Ne2. Pemnte ypasnenne: 2 Ganna
T T :
B)R e AN B) 16x*-1=0; i gy
4 4
Ne3. Brumcnure: 2 Ganna
Y24 ST Y243
a)3f0,008-27; G) : B) : [j——.
42 V136 -9

Ned. Yopocmare nripasxenne: 2 Ganna

n]W: r) W’J’F

6)1d" ; 255 ,_q'ﬂ,
V37507 d V4

; fantt e}{fﬁ—lﬁ-’u‘lm-hﬁ_
NeS. BulHecHTe MEOKHTENE H3-M0J 3HaKa Kopua. 2 fanna
a)i-128a": 6) 4 6attat .
Ne6. BuecHTe MHOKHTENE N0 383K kopud. 2 Banna
7233a, a>0 Y502, b>0

IIpakTuyeckas padora Ne6 «ApupmeTnueckuili KOpeHb HATYPaJIbHOW CTEIECH

Homep
1 ¢apuanm 2 eapuanm
3a0aHUA
Botuuciaums:
1 . 1
1 —§Vﬁ+ V625 {/—1000—1‘{/256

s| 1
2 _
3 +J 0,001 —1/0,0016 535100000

125 32

P V256

4 V324: V4 75
5 (V625 - V5): V5 (V25— va5): V5

anocmumb évlpaxcenue:

6 Vaéb? : i ab? V8lxty : /3xy

- V49 - V112 V54 - V120
{250 B
8 V2ab - {4a?b - V27D Vabe - Va?b%c - \b5c?

IpakTuyeckass padora Ne7 «lIpeoOpazoBaHue UYHUCIOBBIX U OYKBEHHBIX BBIPAKCHUMH,
coJiepKallnX CTEIEHN
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3aoanue 1.

1,7 .28 .-l
HpeHCTaBBTe JaHHOE BbIpa)KE€HUE B BUJIC cTeneHu: ) ) )

3aoanue 2.

5

0,2, 1,-0,7
VYnpocrute Boipakenue: b b

3aoanue 3.

YnopocTtute BoIpaskeHue: (a

3aoanue 4.

15g
,)3‘.

x’ -1

Coxpatute qpobb:

3adanue 5.

Haitaure 3HaueHue BbIpaKeHUs:

3adanue 6.

Ypocture BeIpaKeHUE

22 11°
B+ +x

3
4

pu x = 0,0625.

1 1
2 3

X X

olu

1_—ly+2\/;.

1+y*+y

3aoanue 7.
YrpocTuTte BeIpaKeHUE

3aoanue §.

a%—16_

a—4

.

1

o 3p 2 p —
Haiinure 3HaueHne BoIpaKCHUS 9737 npup = E .

3aoanue 9.

1

o ~6p —
Haiiure 3HaueHNe BEIPOKCHUS 3 ° npup=-2

IIpakTnyeckas pabora Ne8

3

«IIpeobpa3zoBaHne YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,

COACpIKAINX CTCIICHW

L7 .28 -,
3aoanue 1. llpencraBbTe TaHHOE BHIPAKEHUE B BUJE CTeTIeHH: ) YV Y .

5

0.2 . 3.-0,7
3adanue 2. Ynpoctute Beipaxkenue: b 1b

2
3adanue 3. Yrpocture BepaxeHue: (@) 7 .
X’ -1
3aoanue 4. Coxparute Ipodb: ———— ;-
XTHxT+x
N
N x-x
3aoanue 5. Halinute 3HaueHUE BBIPAKECHUS: W npu x = 0,0625.
XX

ol

3aoanue 6. YIpOCTUTE BBIpAKEHNE 1_—,y + 2\/; .

3aoanue 7. YIpOCTUTE BBIpAXKEHHE

I+y*+y
ai 16 L
I —a.
a’—4
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1

1

. 3p 2 p _
3aodanue 8. Halinure 3HaUEHNE BHIPAKEHHS 9737 mpup= %

1
p=r) npup=-2.

o -6p
3aoanue 9. Haiinute 3HaYCHUE BBIPAKEHUS 377

IIpakTnyeckas padora Ne9 «B3zaumHo oOpaTHbIC GYHKIIUN

131 (VYcrHo.) BrsAcHHTE, ABAAeTcH JH OOpaTHMOR (QYHKLHA:

)y=3x-1 2 y=2*+T 3 y=1
X
4)y=\[_;; 5) y=x* 6) y=x' £<0.
132 Haiitn dbyHEKUAI0, o6PaTHYIO K AAHHOM:

1) y=2x-1; 2) y=-5x+4;

1 2 3x-1
) y==-x-=; 4) y= -
)y %= )y P
5 y=x2+1; 6) y=x*-3.

133 Haijitu ob6aacTh onpeneJeHHA B MHOMKECTBO 3HaAYeHNH QYHKIHHA,
obpaTHO# K JaHHOM:

1) y=-2x+1; 2)y:%x—7;

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

134 <&Pyurumna y = f (x) sagasa rpapuxom (puc. 21). ITocTpouTs rpa-
¢ux byrxkunn, obpaTHoit K gaHHOM.

135 HAsasloTca nu B3amMHO ob6paTHEIMH QYHKIHM:
1) y=-2* n y=-Vx;
2) y=—2* u y="vx;

3) y:x'B H y:ai;
x

4) y=Yx® n y=xVx2?

IIpakTyeckas padora Nel( «PemeHne noka3aTenbHbIX YPaBHEHUN»
Pemnre ypaBHeHusI.
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209

210

211

212

213

214

IIpakTnyeckas padora Nell «Cuctembl oKa3aTelnbHbIX YPAaBHEHUN U HEPABEHCTB»

3x =2
1) 457 1=1; 2) 0,3%-2=1; 3) 22r=243; 4) (%} =(-;-J :

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

1) 3-9*=81;
el
3) 3 2.37-2=1;
5) 0,67 .0,6% = 282,
0,6°

1) 3%*-14 3% =108;
3) 2%*1 42514 25 = 28;

1) 5*=8% 2) (%T=(

1) 99-4-3"+3=0;
3) 25°"-6-5"+5=0;

1] 3:31-:-12:1:
-1
3) 2%-% =4;

Pemure HEPAaBCHCTBO

208

209

210

211

212

213

214

3x -2
1) 4°-1=1; 2) 0,3%-2=1; 3) 22:=243; 4) (l] =(1J :

1 1 1) 1}y _ 1
1) 27*==; 2) 400*= —; 3 - | =25; 4 =| ==.
) 3 ) 20 )[5) ][3)

1) 3.9 =81;
:&l
3) 3 2.3:2-1,
5) 0,6+ .0,6% = 9877,
0.6°

1) 3~ 4 3% =108;
8) 2%+1 42514 2% = 28;

r — Q. l x=
1) 5* = 8%; 2) (2J (
1) 9°-4-3*+3=0;

3) 25°-6:-56"+5=0;
1) 3:=+r-12 =1;

x-1

3) 252 = 4;

X —
%]: 3) 3*=5%;  4) 47=37,

5

2) 2-4"=64;
4) 0,5**7.0,5' " *=2;

8) 63+ ' . 3.(1)2:_

6 6

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

X

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

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

1

4) 0,55 = 45+1

3 3

81
2) 2-4*=64,;

4) 0,5**7.0,5" "% = 2;

6) 6.1~ 3.[1]2:_
6 6

2) 23r+2_23:42=30;
4) 3*"1-3*+ 3**1 =68,

x x
] ; 3) 8* = b*; 4) 4*= 32,

2) 16°-17-4"+16=0;
4) 64" -8 -56=0.

2) 2:2-71-"10 = 1;

1 1

4) 0,5% =45+
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= 3x -2
208 1) 4*°'=1; 2) 0,33 2=1; 3) 22x=2473; 4) (%] :(%] .

209 1) 27°=1; 2)400°=2L; 3) [lJ =25, 4) (1} L
3 20 5 3

81
210 1) 3.-9*=81; 2) 2-4*=64;
o
3)3 2.3=-2=1; 4) 0,5*7.0,51-2*=2;
2x 2x
5) 0,6 .0,6% = 29" 6) 6%+ -l=6-(l] :
0,6° 6 6
211 1) 3%-! 4+ 3% =108; 2) 23+2_atr-230;
3) 25+1 4 25-14 2= 28; 4) 3*"1 -3+ 3**1=§3.
x x x
212 1) 5*=8%  2) [%] =[%) s 8) 8% =5%;  4) 4*=32,
218 1) 9*-4-3*+3=0; 2) 16*-17-4*+16 = 0;
3) 25-6-5+5=0; 4) 64 - 8* - 56 = 0.
214 1) 3:2+r-12:1: 2) 2:2-?:40:1;
L SR by
3) 2%°2 = 4; 4) 0,5 =4*+1,

IIpakTuyeckasi padora Nel2 «PemieHre npukiIaJHbIX 3a7a4 Ha CIO0KHbBIE IIPOLIEHTHI

CymectByeT hopMyiia 17151 HAYUCICHUS CII0KHOTO MPOIICHTA!

S=A*(1+R)"

A- cyMMa BKIIQJIa;

R- cTaBka mporieHTa;

T- KOMYECTBO MEPHUOJIOB;

S- mony4yaemas cymma.

PaccmoTpuM HECKOIBKO 3a/1a4, peraeMbIX 1Mo 3Toi popmyie.

3aoanue 1.

Paccuntate cymmy Bkiama yepe3 3 roja TpH CIOXHOM mpouieHTHOM crtaBke 10%
TOJIOBBIX, eciu ObL10 BioxkeHo 100000 pybneit.

3aoanue 2.

C xako¥l MpoLEeHTHOM CTaBKOW HEOOXOMMO BIIOKHTH JEHBIU B OaHK, €clii uepe3 2 roja
BKJIauuK xoueT nony4dutsh 120000 pybsneii npu nepBoradanbHoM B3Hoce 100000 pyOneit?

3aoanue 3.

3a 5 ner npu ClOXHOW MPOLEHTHOW cTaBke 7% TroO/OBBIX HA CUETY y BKJIAJYUKa CTAJIO
200000 py6uieit. CkoIbKO JEHET OH BJIOXKWI B OaHK?

3aoanue 4.

Jlns oOyuenus B kojutemxe HeoOxomumo 120000 pybneit. Pogurenn OkcaHbl MONTOXKIIN
B Oank 75000 pyOneil mon 6% ronoBbIX (ClOKHas MpPOLIEHTHAs cTaBKa). byner nm y Hux
HeoOxouMas cymma, eciii moka OkcaHa B IepBOM KJiacce (CUMTaTh o0ydeHue B 1mkose 9 jier)?

3aoanue 5.

Bbopuc xouer Broxute 50000 pyGuseit Ha 5 jer, 4ToObl momyuuTh He MeHbiie 70000
pyOneit. OnuH GaHK MpejyIaraeT BIOXKWTh ACHBIH 1Mo 8% romoBbiX, a aApyroi - mox 0,5% B
Mmecsi. Kakomy 6aHky oTaath npeanourenue bopucy?

3aoanue 6.

Kakyio cymMMy HYXHO BJIOXHTb B OaHK, 4TOObI uepe3 3 rojga Ha cueTy Obwio 59550
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pyOIeii, ecnu cioxHas MPOIeHTHAsI cTaBka OaHka paBHa 0,5% B mecs?

IIpakTnyeckas padora Nel3 «JlecaTuuHble U HaTypaJlbHBIC JIOTAPU(DMBI»
Buiuncaurs (368—372).
368 1) log,, 225; 2) log, 256; 3) log, 21—3; 4) log; -

369 1) log, 64; 2) log, 81; 3) log é; 4) log, L.
4 3

2 e

6
370 1) log,, 1; 2) log, 7; 3) log,q 64; 4) log,, 9.
371 1) (0,1)'& 03, 2) 107'& 4, 3) 57883, 4) (

372 1) 4log, 3- % log, 27 - 2 log, 6;
2 2

2
2) 21g0,001+1g¥1000 - 2 1g /10000.
373 BoIYHCIHTE ¢ NOMOLIBI0 MHKDOK&IBKYIATODA:
1) logg T; 2) log; 12; 3) log, ; 0,17; 4) log, ; 8,1.
IIpakTnyeckas padora Nel4 «Jlorapudmuyeckrie ypaBHCHHS

3x
208 1) 4*"'=1; 2) 0,33 -2=1; 3) 22r=247F; 4) (%) =(-;-]

(]
*

208 1) 27*=1; 2)400:=L; 3) [l] =25 4) (l) =1,
3 20 5 3 81
210 1) 3.9 =81; 2) 2. 4% = 64;
r.yl
3) 3 2.35-2-1; 4) 0,5°+7.0,5' " 2r = 2,
2 2x
5) 0,67 .0,6° = 98 ", 6) 63+ .l:ﬁ.(l) _
.69 6 6
211 1) 3%*-! 4+ 3% = 108; 2) 2%3=+2_23=-2 - 3(;
3) 25+1 42514 27— 28, 4) 31 - 35+ 351 = 63,

| 1

x x L
212 1) 5 = 8% 2) [%J =(%] ;. 3) 8*=5%*; 4) 4*=32,

213 1) 9-4.3*+3=0; 2) 16*- 174+ 16 = 0;
3) 25°-6-5"+5=0; 4) 64*-8"-56=0.
214 1) 3:z+:-12:1; 2) 2:2-7:-"10:1;
x1 L1
3) 2358 =4; 4) 0.5% = 4%+,

IpakTuyeckasi padora NelS «Pemenue ypaBHeHH rpad)i4eCKUM METOIOM»
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ANrOpUTM peLleHms cUcTeMbl ABYX YPaBHEHWIA C ABYMA HEWN2BECTHEIMUN rPadgUYeckuM MeTOAOM:
1) NOCTPOUTE rPadyK NEPBOTO YPaBHEHUS;
2) NOCTPOUTE rpadyK ETOPOTO YPaBHEHS,

3) onNpeAennTb TOUKW NepeceyeHus rpaduKkoB (PeELUeHEM CUCTEMBI YPaBHEH WA ABNAKTCA KOOPAWHATHI KX A0
HaMAEHHON TOUKW).

[Tpumep:

_ {:332 +y? =09,
pewiume cucmemy ypasHeHuli
y—z=-3;
Pewerue

1. Havepmum 2pagux nepeozo ypasHeHus 2%+ y2 =0
Tpapukom ypasHeHuUA A8AAEMCA OKPYHHOCME C UEHMPOM 8 Hayare KoopouHam u paduycom 3.

2. Havepmum zpaguik emopozo ypasHeHUA 1y = T — 3 (eslpazunu y).
3mo npamas, dna nocmpoerus komopod Haiidém dee mouku: (0; —3) u (3;0).

3. OKpyx#HOCMb U NPAMAA nepecekaromea e moykax A u B.
Touka A umeem koopduramel (3;0), a mouka B — koopdurams (05 —3).

Maper yucen (3;0) u (0; —3) Aeasromca peweHuaMU 060UX YpagHeRU(T CUCMEeMbI, @ 3HAYUM, U PEWEHUAMU CLCMeMs]
ypaeHeHud.

Omeem: (3;0) u (0; —3).

I'paduueckuii cnoco0 pemieHus cUcTeM ypaBHEHWH ['padukoM ypaBHEHUS C IBYMs
NEepPEMEHHBIMH Ha3bIBA€TCS MHOYKECTBO TOYEK KOOPJIMHATHOM MIOCKOCTH, KOOPIMHATHI KOTOPBIX
o0pamaroT ypaBHEHHE B BEpHOE paBEHCTBO. | 'padukum ypaBHEHHIl ¢ IByMs INEepeMEHHBIMHU
BechbMa pa3HooOpa3Hbl. Hampumep,
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2
y=——x+3
x+3y=6, 3 - npsimas

[

x |

3
2. xy=5, - runepbona
3. y=-x"+2x +2 - napaGona
4. x*+y’ =4 - okpykuocts, uentp (0;0), pamuyc — 2

I'padukamu Takux ypaBHEHHIT MOIYT SBISTLCS Pa3JIHYHbIE JIMHHU,
Y Y Y.

WOM

-
C

N T

Y Vﬂn
napabona
A
X
x
2 > 0 KyGuvecxas
OXpPYAHOCTE napadona

Pemnre cucreMy 1ByxX ypaBHEHUI

{y=x2+1 [;x—4]2+(y—5)2=9 {y+x—3=0
o L =x x2+y2=9

W

[IpakTuueckas pabora Nel6 «Pemienne norapupMuyecKkux ypaBHEHUN U HEPABEHCTB»

3aganue 1
Brrauciuth:

1) \/(\/7—2\/1_0+\/7)-2\/§; 2)\/(\/16—6\/7+\/7)-3;
3) \/(\/8+2\/1_5—\/8—2\/1_5)-2+7.

3aganue 2
o.216° f
Beruucnure: 5 T .
0,09¢-0,027¢
3ananue 3.

Pemmute YpaBHCHUS.

) (x=2)x+3)=0; 2) (x-1x+4=0,
3) Jx=2)x+8)=0; 4) Jx+1-42x+7 =0.
3aganue 4.

VKaXuTe IPOMEKYTOK, KOTOPOMY IIPHHAUIEKUT KOPEHDb YPaBHEHUS V 2x*—x-5+x=1.
3ananue 5.
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CKOJIbKO KOpHEHN UMeeT ypaBHEHHE ( 93 -2x - x): 0.
3ananue 6.

Pemute ypaBuenue /49 + 9x|x + 4| —-2x="1.

Samanue 7.

Haiizure KOpeHb ypaBHEHHMS: 1) (i)"_3 = 64, 2) (%)X_3 =
3ananue 8. Pemmre ypaBHeHue: log,(Sx—1)=2.
3ananue 9. Pemmre ypaBHenue: lg(x° —2) =1g x.

3amanue 10 Pemre ypasuenne log ,(x —9)* —2 = 2log , (x - 2);

IpakTuyeckasi padora Nel7 «IloaroroBka K KOHTPOJIBHOU pabOTE»

BapuwanrtlI Bapuanr Il
1. Haiiaure 3nayenne nupa)xeuug 1. HaliauTe 3HaYCHHE BBIPAKCHHA:
Yot 5 27 .32 2.6 Y3020 .y o] 22:3%
a) 4 ;6) V2 \’ ) {51550 V32" im) e ;
' 5|6
2. Buiuncnnre: 2. Buraucaure:

a) V4 -48:6) Yo' .2 27 8 48-47;6) 2" {273
3. BoIUHCAHTE: U?TJZ_Z.-W+:722 . 3. Boiyucaure: ‘J10+Jl9 -‘JIO—:/I9 .

JF ro fS=log
Al. Bouuenure:  a) log,32 + log E; a) log,50 - 2log,5; g) 3% Rad L

A2, Haiijiure 3nauenus seipaskerus:  logy(9bh), ecnu log;b = 5.

A3. Ynpocture oipaxenne: 2627 + 2log 15 -log; 9

. mn
B1. Haiigure snauenue sbipakenus 108 . T ) ecin log . Jm = log .n=1,
§ a2 a2
B2. Haiiawre snavenne suipaxenns: (0,25)" -(0,04)" - 10",
=1 - feigra 3
Al. Boumcnure:  a) logs75 + logs(25); 0 log;9 —loge27 ; 8 8% =11,
!
e kS
A2. Haitjaure 3Hauenue Bbipakenus log,a’, ecim logya =Y.
w 'l
A3. Haiigure 3nauenne soipamenus: logv 14 logy J12,

2 | |
|, eciu log . —=log ,—=1,
e l'I:—' o T Ir';.

Bl. Haiigure 3naveHne BulpaxeHus |L"Hn-[
P 0.5 log, 5
B2. Haiigure snauenne Boipamenus: 367 Ing.] w 40,027,

IpakTuyeckasi padora Nel8 «IIpumeHeHE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTBY
OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO
sin®a + cos?a = 1
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BcrmomuuM, d9ro KBagpar r000ro 4Ymcia Bceraa OOJbIle WM paBeH HYNsS W eme pas
BHUMATEJIHHO TIOCMOTPUM Ha OCHOBHOE TPUTOHOMETPHUYECKOE TOWKIAECTBO.

3ameuaeMm, uto sin‘a <K 1u cos?a < 1

Otkyna —1 K sina K 1lu-1Kcosa K1

Haiinem sin 8 u cos 3, 3ametum, 4to sina = cos f; a cosa = sinf; tga = ctgf

To ecTh B IPAMOYTOJILHOM TPEYTOJIbHUKE CHHYC OJHOTO OCTPOTO YIjla paBeH KOCHHYCY JIPYroro
(1 HAaO0bOpPOT).

3aMeTHM, YTO 3Has KOCHHYC OJHOTO yIJIa, MOKHO HaWTH CHHYyC (TaHreHc, KoTaHreHc). U

Hao000pOT.
cosa =+/—/1—sin’a
sina = +/—/1—cos?a

3HaK +/- 3aBUCUT OT TOTO, KAKOW Y€TBEPTH MPUHAIICKHT YTOJI .

3aoanue 1

OtBe4yaeM Ha BOMPOC, MOXKET JIM CUHYC MPOU3BOJILHOIO yIJia paBHAThCA -2; 8; 1; 0,2; 1/8; V3 /2
MO3KeT JIi KOCHHYC MPOH3BOJIBHOTO yIJIa paBHAThCA -6; -0,6; 1/2; 1/14;/5/25

3aoanue 2

MokeT i CHHYC M KOCHHYC OJHOTO M TOTO K€ YIJIa yJOBJIETBOPATH YCIOBUAM (JINOO 3a1aHuE

MOKET 3BYUaTb TaK — CYHICCTBYCT JIU TaKkou yroi «, 4To €ro CMHYC W KOCHHYC paBHBI
COOTBeTCTBeHHO)

. 1 V3
1) sin = - ; cosa = —

I[ToxcTaBiseM 3HaUEHHE B OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, IPOBEPIEM
2 2
. 1 V3
sina + cos’a = (5) + (?)

1. 3

=.t.;= 1 Ortser: {A(cymiecTByer)
. 1 V3
2) sina = —; cosa = —
4 4

HOIICT&BJISICM 3HAYCHHUEC B OCHOBHOC TpI/IFOHOMGTpI/ILIGCKOC TOXICCTBO, HpOBepﬂeM

2
- ) 1\* (V3 1 3 1
sin“a + cos“a = Z +

Otset: HET (Takoro yria a He cyLiecTByeT)

) T16716 2

3adanue 3

Haiitu MHOXecTBO 3HaueHU pyHKkuun y = 7 cosa — 3
BcenomuHnaem

—-1K<cosa«K1

-7 L 7cosa K7

—7—3<K7cosa—-3K7—3

—10 Ky <4

OtBer: —-10Ky K4

TaHresc ocTporo yria npsiMoyroibHOIO TPEYroJdbHHKA — OTHOILIEHHE TPOTHBOJIEKAILErO KaTeTa
K IIpUJIeKAIIEMY

a sina
tg a=-=
b cosa
Koraurenc OCTpOro yria npsAaMoyYrojJlbHOI0O TPEYroJbHUKa — OTHOIHNCHUEC ITPUIICKAIIETO KaTe€Ta K
IIPOTHUBOJIC)KALIEMY
b cosa
Ctg a = —= —
a sina

Otkynatg a * ctg a =1, 1ub0o, 4T0 TOXKE Camoe tg a = pro

52



3aoanue 4

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

3adanue 5

MoskeT i TaHTec yriia paBHATHCA -4; 6; -3; 0; 1000000?

3aoanue 6

JlokazaTh ToxxmecTBo cos*a — sin*a = cos?a — sina

cos*a — sin*a = (cos?a — sina)(cos?a + sin’a) = cos?a — sin*a

IIpakTuyeckasi padora Nel9 «[Ipumenenne GopMyI TBOWHOTO U MTOJIOBUHHOTO YTJIOB)

Dopmynvt 0601IHO20 apZymenma
sin 2 =2sin o cos &,
cos2a =cos’ a—sin’
2tga
920 =280
1-tg°c
sin 3 =3sin ¢ —4sin” &,

cos3a =4cos’ a—3cosa .

3aoanue 1

Haiitu sin 2o 1 cos 2o, ecinu Sz < a < 117”, tga =0,75
3adanue 2

Haitru sin 2¢, ecim 90° < ¢ <180°, sin & =%

3aoanue 3
1+cos2a +sin 2a

YIpoCTUTh BbIpaKE€HUE -
cosa +sin

3aoanue 4
Jloka3aTb TOXIeCTBO cos’ o —6c¢os” asin’® a +sin’ o =cos 4

3adanue 5
Pemnth ypaBHeHue 8sin 2xcos2x = 4.

Dopmynvl NOI0BUHHO20 ApyMenma

) 1+cosa
cos” —=——,
2 2
., l—-cosa
sin* —=————,
2 2

»a 1-cosa
2 l+cosa’

2tgg
sin @ = 205’
l+1g*>—
£
l—tg2g
cosa = 02[,
l+1g> =
8 2
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2tg i

zg.
2

3adanue 1
Borancnuts tg15° 6e3 momory TabiuI ¥ MUKPOKAIBKYIISTOpa
3aoanue 2

Beipaszuts cymmy S =sin ® o +cos® o uepes cosda
3aoanue 3

s 2 0 2 0
Brinonauts noumskenue crenenu sin” 30°, cos®27°, 1g*75°

3aoanue 4
a . «a
1+cos——smn — o
Jloka3aTh TOXIIECTBO 2 _ —ctg —
a .« 4
1—cos——sin —
2 2
3adanue 5

Pemts ypasHenue 1—2sin” 2x=0

IIpakTuyeckas padora Ne2( «[IpumeHeHe OCHOBHBIX TPUTOHOMETPHUYECKHUX (POPMYIT
JUIs IpeoOpa30BaHusl TPUTOHOMETPUUECKUX BBIPAKEHUI
3aoanue 1
2sin’ o —1
YnpocTuts BelpaxkeHue A =———
cosa +sin o

3aoanue 2
(sina—cosa )’ —1

YIpoCTUTh BBIPAKEHHUE ———; >
sin“a—cos” a—1

3aoanue 3
VIIpOCTUTE BhIpaskeHHe cos” o tg ar +cos’ a
3aoanue 4

cos’a—sin’ al

YHIpocTUTh BEIpaXKEHHE —tg(—a)

cos’(—a) —sin( —a) cos(—a)
3aoanue 5

/4 T
YHpocTuth BeIpakeHUE cos(g — 0{] +cos(a + g)

3aoanue 6
sin 2a —2cos2a B 2(sin ¢ —cos &)

YIpOCTUTH BBIpaXKEHUE S = — 3
(sin ¢ +cosa)cos” o cos2a

3aoanue 7
cosa sin

YTpOCTUTD BBIPAKEHUE —— — >
2sm“a—-1 2cos”a-1

3aoanue 8

sin(ax — ) — cos(;[ - aj

YHpOCTI/ITB BBIpAXCHUE U HAlTH €ro 4YHCJIOBOE 3HAUYCHHE npu

. (37
cos(a — ) + sin (2 - a)
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4
IpakTnyeckas padora Ne21 «PemieHue npocTeHIMX TPUTOHOMETPUIECKUX YPABHEHU I
1. Pemunte ypaeHenns: 1. PemnTe ypaBHeHH:
f f
5 I3 . - )
a) 4 2 a) 3 ¢ E
X iT l 7
CUE‘-{T——L} = cos('-.’x+£) -
5) 3 4 2 6) 3" 2
i A / \
T r ( 7
g+~ |=+3 g x-Z | =——
M) 3) B) 3) V3
5 x
|.:r\:r!-;3'r——1 Ccos(—) =~
r} . r) d
: T
sin(4x——)=0 Sin(3x — =) = 0
) 3 a) 3
T 2 T,
1g(2x -2y =1 tg(= -2y =-1
E} b e) d 3
&) 2¢cos’ x+cosx—1=0 %) 2g’x+1gx—1=0

af B X~ v3sinxcosx =0 3) sin x+2cosxsinx =0

IIpakTnueckas padora Ne22 «PerieHne TpPUroHOMETPUUYECKUX YPABHEHUM METOI0M
IIPUBEJCHUS K JIMHEHHOMY U KBaIpaTHOMY YPaBHEHHUIO»

3aoanue 1

[IpuBecTH ypaBHEHHE K KBAJIpATHOMY OTHOCHTEIBHO OJHOW M3 TPUTOHOMETPHUYECKUX (YHKITUI
U HaliTH €ro KOpHU

1)sin®x=1;2) 2cos’>x=1;3) 2sin* x+sin x—3=0;

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

3adanue 2

Pemmth ypaBHEHHUE, Pa3ioKUB HA MHOKUTEIIH €T0 JICBYIO YaCTh

1) sin x—sin3x=0; 2) 3tg*x —/3tgx =0; 3) sin 7x —sin 3x —cos 5x =0

3aoanue 3

Pemmte 0JTHOPOHOE YpaBHEHHE TIEPBOE CTEIICHU

1)\/§sin x+cosx=0;2) smx—cosx=0;3) 3sin x+2cosx=0.

3aoanue 4

Pemmte 0JHOPOIHOE YpaBHEHHE BTOPOU CTETICHH

1)sin* x—3cos” x+2sin xcos x=0; 2) 6¢cos” x+sin” x—5sin xcosx=0.

3adanue 5

Pemnte ypaBHEHHE

1)2sin* x —5sin xcos x =3cos” x ; 2) 3sin x+4cosx=1;3) sin 2xcos4x =sin 6xcos8x

IIpakTuyeckas padora Ne23 «Pemenne npocTeHIInX TPUTOHOMETPHUUECKUX HEPABEHCTBY
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Bapuant — 1

, V3 6.2cosx +V3 =0
1.5mx27
7.sin?(x) + 7sinx > 0
2.sinx < —1
X X 1
, (x)}\ff 8.5111(1)(:05 (Z):)ﬁ
. COS § _?
9.4 sin’(x) —4cos?(x) —1=0
V3
4. cos dx E?

Bapuaunrt — 2

lsim.c:::-—\"rE 6.2cosx +vV2 =0
' - 2

7.cos?(x) —4cosx < 0

2.cosx =1
8 sin? 3x , (3% }1
. J3 .sin (T) cos (7)_5
S'CDS(Z)E?
9.2 cos?(x) + V2sin(x) > 2
V2
4.sin2x = — —
2
N<-v3
S.ZCDS(E)::— 3

IIpakTuyeckas padora Ne24 «[loBropeHue NponIEHHOTO MaTepraiay

3aganue 1. Brerauciaurs
1) 23.267:2,3-3,6-(17.2-0,125 + 0,005 : 0.1) + 6,25 - 3,2 ;
2) 9,25.1,04 — (6,372 :0,6+1,125 -0,8): 1,2+ 0,16 - 6,25 .
3ananue 2.  YIOpOCTUTH

1 3 g—%@+3\/180—4 g;

4
-5 3 4
Vo 5442 Jo-+2°

3amauue 3. BelunucianuTb

2)
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1
log—~ 1 1 2
8 3:2) log2§,3) log3ﬁ§;4) glogélogﬂ
3anganue 4. Pemuth ypaBHEHUE

1) (log, x) —3log, x+2=0;2) (log; x)" +5=2log, x';

3) log,(2x—18) +log,(x—9) =5
3amanue 5. Brruuciure

1) lo cos = :2) log,| ¢ z
g5 3 ) g3 g3

3apanue 6. HaitTu rpagycHyto Mepy yriia, BBIpaXKEHHOTO B paJInaHaX:
T T 3z
1) —32) —:3) =—:4)2;5)3;6) 0,36
6 9 4
3ananue 7. YKaxXuTe YETBEPTh, B KOTOPOU JIEKUT yroyl ¢ , €Clu & =300".
3amanue 8. Haiinure 3HaueHuWE KOCHHYCa yrila ¢, €CJIM HM3BECTHO, 4uTo: sing= -0,6 wu

3—7[<0(<27r
2

Vxt =3x-2

3anmanue 9. Haitnure o6nacte onpenenenus GyHkuun f(x) = T
- X

3ananue 10.

bankoBckas mporeHTHas ctaBka paBHa 12% romosbix. KakoBa gomkHa ObITh IepBOHAYaIbHAS

cyMMa BKJIaJia, 9TOOBI yepe3 2 roja ero pasmep cocraBuil 56448 pyoieil.

Saganue 11

CKOJIbKHMH CITIOCO0AMHU MOYKHO Pa3MECTUTh 6 pa3IUYHBIX aBTOMOOWIICH B CEMH OJHOMECTHBIX

Ookcax?

IIpakTyeckas padora Ne2S «DyHKIMOHAIBHBIE 3aBUCUMOCTH B PEaIbHBIX MPOLIECCAX»
OTBeTUTH Ha BOIIPOCHI:
. KTo u3 yueHsIx nan ompenenenue QyHKIUN KaKk U3MEHEHHWE OPAMHATHI TOUYKH B 3aBHCHMOCTH
OT U3MEHEHNs ee abCIucchI?
2. Ko BriepBble cTall ynoTpedasTh ¢aoBo "dpyHkuus"?
3. Kto BepBble ain siBHOE onpeaeneHue QyHKuuu?
4. Kto BBen o603HaueHrne GyHKIUU CUMBOJIOM f?
5. Oxapakrepusyiite GyHKIMOHATBHBIE 3aBUCUMOCTH B MY3bIKE.
6. B uem 3akirouaeTcs MareMaTW4yecKud mnopTpeT nociosul? IIpuBenure 1Ba KOHKPETHBIX
npumepa.
7. Kakue QpyHKIIMOHANIbHBIE 3aBUCUMOCTH BCTPEYArOTCsS B OMOJIOTHU?
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8. Kakue pyHKIIMOHAIBHBIE 3aBUCIMOCTH BCTPEYAIOTCS B MHPOpPMATHKE?

IIpakTuyeckasi padora Ne26 «MccnenoBanue (yHKIN

x*+2x—3
Tlpmvep 1. Mecnegviite dvmsamo fxl=————
xr—2
Pemenmne:
x +2x—3 (ar+3Mx—1}
fix= i e

x—2 x—1
1. D{fi={=€ Rex — 2 # 0F{x€ R:x # 2} = (—o= 2) U (2; +x=);
2. Beprurannnas acuvmrota x=2. [lpoeepxa: ecmm x=2, o (x+3)x-1)=0.
(x+3Hx—-1)
3. Todsm nepecedeHNd ¢ OCAME KOOPIHHAT. a)f (0j=————=
&) f{x)=0, torma | {x+3)x-I=0,
=3 mmm =1, Tomm (-3; 0) m (1; 0)

4 ITpoMe®yTKH 3HAKOIIOCTOAHCTEA! Lt T L

1.5; Touma (0; 1,3);

P Pl

'”"'-_—‘4‘3 {M xPErf..f

3. Mccnegves bvHEIIMID HA 9eTHOCTE HIH HETeTHOCTE'
a) D(fi = (—a; 2) U (2; 40) - 3T0 CHMMETPHYIECKOE MHOKECTEO!

(—x+3)(-x-1y G-x}x+1)
6) fi-x) = - = e

—x—2 x+2

TaK Kak (-0l f o) uf (<o) =- f (), To dvErma fHe SBIIeTcs HH 9eTHOH, HH HedeTHOH.
6. Crenens THCMTENT HA SNHHNITY OOMBINE CTEISHH SHAMEHATEN, SHATHT, CYINECTEVET
HAKTOHHAT ACHMITOTA. BBINEmM MeIVED 9acTh

e S R le+3)(x—1) 5
= —_ —_—— 4+ —
- 2x x+4 S x—2 = =27
_4x-3 (x— £o0) = (x_i7 =0)=f) s x+d = (F(x) - (x+4))= 0,

Ax—8

s JHAYHT, II0 OIIPEOSJIEHHKY V = X + 4 — HAKIOHHAT ACHMIITOTA.

]

3
Tax xax fix)=x+4 + T3 TAe #+ 0, sma=uT, rpadHx He nepecekaeT HAKIOHHVID ACHMIITOTY.

x—=2

Qonacti CVIOEeCTEOEAHHA V A VLSS S
rpaduxa: Ve A4
|' ’/1/
! AT
LA ! /
| 1/1;/ {1 s "
r i s ;
| B .
LA & 4
Py i z
7701
A /
4 o 1 '/l
A _,'/ ,{ I/f'I
o s ! A
...' L i Fr
A i 1
/J | t’/“f

Puc.?
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x42x-3

B Ef:-v=Ffix)=

IapaMeTpHIeCKOT 0 VPAEHEHHS

. IIveTs v — mapaseTp, BEIACHHM BO2MOMHOCTE KOPHEeH v

yx-2y=x"+2x-3

13+ (2t (2p-3)=0, :r#ﬂ,

D =2 4(2y-3)=4-dy 7 -Sy+1 2= -1 v+ 16=0
Vv -I12v+16=0, D=36-16=20
y=6++20=6+2+5

v_
6-205 =65 4 Puc.3

E(fi=(—o; 6 —2/5] U [6 + 2V/5; +x0).
0. Tax xax E(fl=(—o0; 6 — Z\J"E]U [6+ 24/5; +oo)= 3 = 6-245 u ¥ = 6+2+/5 ssa1moTCH

SHATSHIIMI MIHHMVMA H MakcHMyvMa dvaxamm. Hafigew adcmccer Togex

b —(2— s
aons s g(o)=x*+QVR+(Q-3) xo=-—= . b - ¥)_y 22:
a
ecm v1 = 6-24/5, To x1 _6-2v¥5-2 2(2—y5) 2.5
6+245-2 2(2+.5)
ecm y2 = 6+2V'5, To x2 = +: ol }=2+1J'§_

VOHTRIBAA MHOMECTEO SHAYCHHI DVHEITHH, ONpegsndeM, KaKad H3 TOUSK ABIAeTcH TOUKoH

d. 3 KakKad — TOIKOH MAKCHMYMA - rmm_z + 5 Inra:l.'_z 'v'

mmﬁ’r.l = f(2++/5) = 6+25 ; maxﬁ’w =f(2 - \V5) = 6-24/5.

10. 1= secxmza rpadmxa coegver, "N .
gro v fix) 'r hat
BO3pACTALT B IPOMEEVTELX | i)
(-00; 2 — V5]u [2+V5; +00); 6Bt | N
vORIBAET B IPOMEEVTELX Ir 11
[2-452)r(; 2 + V5. bt
b
B
A
2 ooiF 3
I
|
t
! Puc.4
¥ i 1 *y‘*f’—.’ y =f(x) T
o e e S
EEERNERYE
.i_.lo._’ ':F .,_J.... ! |
R
gaRaRiay
1 1 6
| 2N T_T‘: " o RAR
A

3ananue 2. Uccnenyiite GyHKIUIO.

)y =sin2x; 2)f(x)=5x4—-6x2-3
3ananue 3. Haiitu uHTEpBaIbl MOHOTOHHOCTH pyHKIMi: 1) f(x) =x 3 —4x2 + 5x — 1; 2) f(x) =
3+24x-3x2-x3;
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IIpakTuyeckasi padora Ne27 «Pa3mMeleHus, COUeTaHus, IEPECTAHOBKI

3anaya 1.

CKOJIbKO YeThIPEX3HAUHBIX «CJIOBY» MOXKHO COCTAaBUThH U3 KAPTOUEK B, €, Y, H, 0, €, T, b?

3anaya 2.

CKOJIBKO CYIIECTBYET YEThIPEX3HAUHBIX YUCEIl, Y KOTOPBIX BCE HU(PHI HEUETHBIE?

3anayga 3.

Heckonbko cTpok B KauecTBE CHMBOJIa CBOETO TOCYJapCTBA PELIMIIM UCIIONIBb30BaTh (iar B BHJIE
YeThIpeX 10 LBETy: Oenblif, CHHUH, KpacHblid, 3eneHblid. CKOJBKO BCEr0 CTpPaH MOTYT
UCIIOJIb30BaTh TAKYI0 CUMBOJIHMKY?

3anaya 4.

N3 mudp 1,2,3,5 coctaBmiii Bce BO3MOXKHBIC YEThIpEX3HAUHbIE unciia (0e3 moBTOpeHU mudp).
CKOJIBKO Cpeiu HUX TakuX yucell, kotopble Oonbiie 2000, Ho menbie 50007

3agaua 5.

CKOJIBKO CyIIecTByeT crnoco0OoB 3aHATh 1-oe, 2-oe, 3-e MecTa Ha 4eMIumoHate mo ¢yroony, B
KOTOpOM y4acTBYIOT 10 komana?

3anaya 6.

CKonmpKMMH  CIIOCOOAMH  MOKHO JIETIETUPOBATh TPOMX CTYJACHTOB Ha MEXIYHAPOIHYIO
KOH(EpEeHIHIO U3 9 WIeHOB HAyYHOro 001mecTBa?

IIpakTnyeckas padora Ne28 «PemieHue NpakTUYECKHUX 3a/ad C HCIIOJIB30BAHUEM IIPABUII
HEPECTAaHOBKU M pa3MeIleHHs] KOMOMHATOPHKI

3anmava 1. Y mamsl 2 si6510Kka u 3 rpymud. Kaxapiii 1eHb B Te4eHue 5 THEl MOoapsii OHa BBIIAET MO
onHoMYy (pykTy. CKOJIBKUMHU CIOCOOAMHU 3TO MOKET OBITh ClI€JIaHO?

3anaua 2. [Ipennpustue MOXET MPEIOCTAaBUTh PadOTY MO OJTHOM CHEIUATLHOCTH 4 KEHITUHAMU,
no Apyroil - 6 MyXuuWHaM, MO TpeThe - 3 paboTHUKAM He3aBUCUMO OT moja. CKOJIbKUMHU
Crocob6aMy MO>KHO 3aIlOJIHUTh BAKAHTHBIE MECTA, €CJIM UMEIOTCA 14 MPEeTeHIeHTOB: 6 KEHILNH U
8 My>X4MH?

3amava 3. B maccaxxupckom noesnie 9 BaroHoB. CKOJBKMMH CIOCOOAMHM MOXHO paccaguTh B
noesJie 4 4enoBeka, MpH YCIOBHM, YTO BCE OHU JIOJDKHBI €XaTh B Pa3JIMUHbIX BaroHax?

3anaua 4. B rpynne 9 yenoBek. CKOIBKO MOXKHO 00pa30BaTh pa3HbIX MOATPYII MPU YCIOBHH,
YTO B NOJATPYIITY BXOJUT HE MEHee 2 YeoBeK?

3anava 5. I'pynny u3 20 cTyIeHTOB HYKHO pa3AeauTh Ha 3 OpUrajsl, IpU4YeM B IEPBYIO Opurany
JIOJDKHBI BXOJUThH 3 4eJoBeKa, BO BTOPYIO — 5 U B TpeTbio — 12. CKOJIBKUMH CIIOCOOAMU 3TO
MOKHO C/I€JIaTh.

3agaua 6. Jlns yuyacTus B KoMaHjae TpeHep oTOupaer 5 manbuukoB u3 10. CkonbkuMu
crocobaMu OH MOKET c(OpPMHUPOBATH KOMaHJY, €CJIM 2 OINpeAENeHHBIX MaJbuuKa JOJIKHBI
BOMTHU B KOMaHy?

IIpakTuyeckas paGora Ne29 «PemeHne mNpakTUYECKUX 3a/lad C MPUMEHEHUEM IPaBHI
pa3MEILEHUs U COYETaHUS»

3amgaua 1.

B knacce 25 ydyenukoB. CKONBKUMH CIOCOOaMU MOKHO M3 HUX BbIOpaTh 4 ydarmmxcs Jis
nexypcTBa’?

3agaua 2.
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CKOJIBKO BapHaHTOB TPEX3HAYHOTO IIU(PPOBOTO KOJIA CYIIECTBYET?

3amgaua 3.

B kontekcte 2 OykBbI Oenoro 1mpera, 2 OykBbI CHHEro nBera M 1 OyKBa KENTOro IIBETA.
CKOJIBKUMH CITOc00aMH MOXHO BBIOpaTh 3 OYKBBI (IOPSIOK BBIOOpA HE BayKeH)?

3anaya 4.

CKonbKUMHU cTIOCO0AMU MOKHO COCTAaBUTH OYKET M3 7 I[BETOB, €CIIM B BallleM pachopsiKeHuu 15
1IBETOB?

3agaua 5.

CKOJBKUMH c1I0OCO0aMH MOKHO COCTAaBUTH CITUCOK U3 6 (pUiabMoB?

3agaua 6.

Ha kHIKHOH MOJIKE BBICTABIICHBI 8 KHHUT Pa3IMYHBIX aBTOPOB. CKOJBKO CIIOCOOOB MMEETCS ISt
pPaccTaHOBKU 3TUX KHUT B Pa3IMYHOM HOpsiaKe?

IIpakTuyeckasi padora Ne30 «Pemenne 3a1auy KOMOMHATOPUKH, TpUMeHsIss OMHOM HproToHa 1
TpeyrojbHuk [lackas»

HE —|--:‘.-"§ i
1.  CKoOJBbKO WICHOB pa3joKeHusi OMHOMa (N3 +37) SIBJISIFOTCS LIETTBIMU YHUCIIaMu?
afl ey L -).1 Lk d ped S -F;-
Boraucnts cymmy Cs 7265 +2°C; +2'C +2C1 +2°C

3. Haiitu anreOpamveckylo cymMMmy KOX(QQHUIMEHTOB MHOTOYICHAa OTHOCHUTEIBHHO X,

v 17
IoJIyq4a€Moro B pasJIOKCHUU OouHOMa (‘EX - 4«] '

IIpakTuyeckas padora Ne31. «Pemienue 3a7a4 ¢ IPUMEHEHUEM CBOWCTB BEPOSTHOCTEN
3aganue 1

B ypue naxomutca 15 Oenbix, 5 kpacHbiXx U 10 u€pHbix mapos. Hayran usBnekaercs 1 map,
HAWTH BEPOSTHOCTH TOTO, UTO OH OyZAeT: a) OebiM, 0) KpaCHBIM, B) UEPHBIM.

3ananue 2

B wmaraszun noctynuiao 30 XONOAMIBHHUKOB, ISTh M3 KOTOPBIX HMEIOT 3aBOJCKON JedexT.
Cny4aifHpiM 00pa3oM BBIOMPAIOT OJUH XOJIOAWIHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OYyJeT
6e3 nedexra?

3aganue 3

HaOupas Homep TenedoHna, aDOHEHT 3a0bliI JBe MOCieqHHE LU(PBI, HO TOMHUT, YTO OJHA M3
HUX — HOJNIb, a Jpyras — Heu€THas. HaliTu BEepOATHOCTH TOro, YTO OH HAOEpET MpaBUIbHBIN
HOMEp.

3aganue 4

AOGOHEHT 3a0bul NHH-KOJ K CBOEH CHUM-KapTe, OJHAKO IOMHHUT, YTO OH COIEPXKHUT TpH
«IATEPKU», a oAHA U3 TUPpP — TO JIU «ceMEpKa», TO MU «BOChbMEpKa». KakoBa BEpOSITHOCTH
YCIIEIIHOW aBTOPU3ALMH C IEPBON MOMBITKN?

3aganue 5

Haiitu BeposITHOCTB TOro, 4To MpHU OpOCAaHUM ABYX UIPalbHBIX KOCTEH B CyMMeE BBINAJET: a)
ISTh OYKOB; 0) HE OoJsiee YETHIPEX OYKOB; B) OT 3 710 9 0UKOB BKIHOUUTEIBHO.

3aganue 6

B mudt 20-3TakHOro goma Ha TEpBOM dTaxe 3anum 3 yenoBeka. M moexamu. Haiitu
BEPOSTHOCTH TOTO, YTO: @) OHU BBIMIYT HAa Pa3HBIX 3Taxax 0) BOe BHIHAYT Ha OJJHOM STaxke; B)
BCE€ BBIMJYT HA OJHOM JTaxe.

3aganue 7

KakoBa BepOsSITHOCTB TOTO, UTO B YETHIPEX CAAHHBIX KapTax OyJeT OJ1H Ty3 U OJJUH KOpPOJIb?
3aganue 8

B smuke Haxomutcs 15 kadecTBeHHBIX WM 5 OpakoBaHHBIX neTtaneil. Haynmauy wmsBnekarorcs 2
neranu. Haiftu BeposTHOCTH TOro, uyro: a) o0e jgetasn OyAyT KauyeCTBEHHBIMH;
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0) oxHa netanb OyJaeT KaueCTBEHHOM, a 0/1Ha — OpakoBaHHOM; B) 00e eTanu OpakoBaHHBI.
3amanue 9

Urpoxky B nokep cnaércs 5 kapt. HaliTu BEpOATHOCTH TOrO, YTO OH IMOJIYUHUT: a) Mapy JAECATOK U
napy BajeToB; 0) duenr (5 kapT 0JHON MacTH); B) Kape (4 kapThl 0JHOTO HOMUHANA). Kakyro u3
NEePEYHCICHHBIX KOMOMHALINI BEpOSITHEE BCETO MOTYUIHUTh?

IIpakTnyeckas padora Ne32 «Mepsl pa3dpoca cirydailHON BETUYNHBDY
3amanne 1 Halitn Moay, Meuany U cpeHee 3HaueHHue BRIOOPKH:

1. 13, 10, 15, 18, 21, 22, 10, 16, 10
2. 7,8,2,5,6,9,5,6,2,1,3,8

X 5 6 1 9 12

M 3 1 4 2 1

3.

3amanue 2. Haiitm cpennee apudmernueckoe W MaTeMaTHYECKOE OXHUIAHWE 3HAUYCHUH
CIIy4ailHOM BEJTUYUHBI X:

X 11 10 15 14 16 12 20

M 2 5 6 1 3 2 1

3ananue 3. Haiitu pasmax JUCHEPCUIO U CpPEJHEE KBAAPAaTUYHOE OTKIOHEHHE:
a)2,5,8,4,12,6,2,8,1

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

3amanue 4. HaliTu aucnepcuio U cpeiHee KBaJApaTHYHOE OTKIIOHEHUE:

0 2 5 6 8 10

M 7 8 4 2 1 3

IIpakTuyeckas padora Ne33. «Pemenue mnpakTU4ecKuX 3afad Ha 0OpabOTKY YHCIOBBIX
JaHHBIX )

3aoanue 1

Haiinem maremaTtndeckoe OKMIAHUE CIy4alHOM BEIWYMHBI X — YUCIIA CTAHAAPTHBIX JeTanei

cpeau Tpex, oToOpaHHBIX U3 mapTuu B 10 neranel, cpean KOTOpbIX 2 OpakoBaHHBIX. CocTaBUM

psn pacnpenenenus aus X. M3 ycinoBus 3aiaun cieayer, 4To X MOKET MPUHUMATh 3Ha4eHus 1,

2,3.

3adanue 2

3a/aH 3aKOH pacnpeieleHusl JUCKPETHOM CIIy4ailHOM BEJIMYUHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) MaremaTuueckoe oOXuaaHue; 2) IUCHEpPCUIo; 3) cpelHee KBaapaTUYeCKOe
OTKJIOHEHHE.

3adanue 3

Haiitu: a) matemaTudeckoe oxxujianue, 0) TUCIIEPCHIO, B) CpeHee KBAAPATHUECKOE OTKIIOHEHNE
JTUCKPETHOW CIIydallHOM BENWYMHBI X TIO0 M3BECTHOMY 3aKOHY €€ pachpelleleHHs, 3alaHHOMY
TaOIMYHO:

X |8 4 6 5

3aoanue 4
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HenpepsiBHas cinyvaiinas BennunHa X 3a/laHa UHTETpajbHON (DyHKIMEH pacripeeneHus:

Onmpux <0,

F(x) =<{x3mpu0<x<1,

1opux > 1.
Haiitu: 1) nuddepenumanbayro ¢dynknuio pacnpeneneHus f(x); 2) MaTreMaTHyeckoe
oxxunanne M(x); 3) aucnepcuro D(x).
3aoanue 5
Paboumii obciyxuBaeT Tpu cTaHka. V3BeCTHO, 4TO BEPOATHOCTH OecriepeOoiHON paboThl Ha
MPOTSHKEHUH OHOTO yaca Mocje HallaJAKu paBHaA AJs nepBoro cranka 0,9, 1is BTOporo craHka —
0,8 u ansa Tperbero cranka — 0,7. HailT BeposiTHOCTB TOTO, YTO 3@ 3TOT Yac JUIIb OJUH CTAHOK
OTKaXKeT B paboTe U moTpedyeT BMEIIaTeIbCTBa padoyero.
3aoanue 6
BepostHocTs nonaganus B el IpU OTAEILHOM BbicTpene paBHa 0,6. HaiiTu BeposiTHOCTB TOTO,
410 yncio nonananuit mpu 600 BeicTpenax OyaeT 3akiodeHo B mpenenax ot 330 mo 375.

3aoanue 7

HaiiTu: a) Mmarematudeckoe oxuaanue, 6) TMCHEpCHo, B) CpeiHee KBaApaTHIECKOe OTKIOHEHUE
JIUCKPETHOM CIy4ailHOM BEJIMYMHBI X IO U3BECTHOMY 3aKOHY €€ paclpeiesieHUs, 3aJaHHOMY
TaOJIMYHO:

X |8 4 6 5

P 02 105 02 10,1

IIpakTnyeckas padora Ne34 «Apudmernyeckas ¥ reoMeTpuUecKas IPOrpeccus»
3ananue 1. Jlana apudmernueckas nporpeccus an : al = 10, d = 4. Haiitu a2, a4
3ananue 2. Haiftu cymmbl Sn 115 apudmerndeckux nporpeccuii an, al =2, d=1,n=10
3aganue 3. Mexay uucnamu 7 ¥ 35 BCTaBbT€ LIECTh TAKMX 4YUCEN, 4YTOOBI OHM BMECTE C
JAaHHBIMU YMCIIaMU 00pa30Baiu apu(PMETUYECKYIO IPOTPECCHIO.
3ananue 4. HaiiTu niepBblii 4ieH U pa3HOCTh apU(PMETHUECKOM MPOrpeccuu, eciu:
a,+a, =42 a,+a; =24
{am—aa =21 {az-aa =60
3ananue 5. Jlana apudmerudeckas nporpeccus: —10; —5; 0; 5...; u3BecTHa cymMMa HEpPBHIX h
wieHoB Sn = 585. Haiitu n.
3ananue 6. Jlana reomeTrpudeckas nporpeccus bn : bl =2, q = 2. Haiitu b4, b6, b8
3amanne 7. JlaHa reomeTpuueckasl Mporpeccust ¢ MOJOKUTEIbHBIME uieHamMu bn . Haittu b3,
b,-b,=6

comy D1+ D, =16

3ananue 8. HailTu nepBbie MATh WIEHOB Fr€OMETpUUECKOM porpeccuu bn : bl =4, q =2.

IIpakTuyeckass padora Ne3S. «Cymma O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKON
MIPOTrPECCUU»

3aoanue 1

[IpencraBuTh B BUJIE OOBIKHOBEHHOM poou uncio 0,(6).

3aoanue 2

Jana nocnenosatenbHocth C, = 5(—2)" . JIoKaxXuTe, 4TO 3Ta MOCIEN0BATENLHOCTE SBISETCS

reOMETPUYECKON TPOrpecCreil.

3aoanue 3

Jana reomerpudeckas nporpeccust b, = 2(—3)" 1. Haiiaure nsaThiii 4ieH MPOrpecCHH.

3aoanue 4

Hailinure cymmy nepBbIX BOCBMH YJIEHOB IIPOTPECCHH.
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3adanue 5

Haiinure cymmy GeckoHeuHOM TeoMeTpudeckoit mporpeccun 8;2;0,5;...
3aoanue 6

Jana reomerpuueckas nporpeccus Cy ¢ IOJOKUTEIbHBIMU UlieHaMH, B KOTOpoil C4=24;C¢=96 .
a) Haiigute C;. 6) Onpenenure KOIMYECTBO YICHOB MPOTPECCHU, HAYMHAS C TIEPBOTO, CyMMa
KOTOpPBIX paBHa 45.
3aoanue 6

Cymma OeckoHE4HO yObIBarollell reomeTpuueckoi nmporpeccuu pasHa 150. Haiitu by, ecnu q =
1/3
3aoanue 7
CymMma 4ieHOB 0€CKOHEYHON IeOMETPHYECKOW Mporpeccuu b, B Tpu pasza OOJbIIe ee MEepPBOro
wiena. Haiinure otHOIIeHnE by/by.
IpakTuyeckas pa6ora Ne36 «lcronb3oBaHue MPOTPECCUU AJiS PEIICHHUS pPeabHbIX 3aaad
MPUKIIATHOTO XapaKTepay

3agaga o gememnn xaeda. Cro umep x1e0a pasmenHTE MEEIY NATRID THOIEMH TAE, UTOOE BTOpOH
[OIVSIT Ha CTOBKD JEe DOIBINE MEPEOTO, HA CHONBEO TPETHH HOIVIHI OOMNBINE ETOPOTO, SeTESPTEIA
OONBINE TPEeTHETO H IIATEIH DONBINE 9eTEepToro. Kpoue Toro, JEOS NepERIX JOMAHEL IOTVYIHTE B | pas
MeHBIIE TpeX ocTanbHEX. CKOIBKO HVEHO JaTh Ka# oMy’
Pemenne:
Ouepnano, KUIM9ecTEa X1e0a, NONVICHHBIE VIACTHHEAME pPa3fend, COCTAEIEIOT EBO3PACTAIOIIYED
apudMeTHIeCKYI0 nporpeccuo. [IyeTs nepesif ee wien X, pazHocts v. Torma
IONA NEPEOTO X, SOMA ETOPOTO X + ¥, ZOMA TPETBETO X + 2y, I0MA 9eTEEpTOTo X + 3y, Z0M IATOT0 X +
4w
Ha ocHoBanus yeI0EHH 230391 COCTARTAEM CISIVIOIINE IBA VPAEHEHHT:

[z () (5 20) (e )+ (5 +4g) =100,

T[40+ 9] =+ 2) + (£ +39) +(x +49).

[Tocas }TIPGHIE"HI’]I‘:I CHCTEMA IIPHHHMAET BHI

{x i Bp—idfh I
11x = 2y. Pemme 3Ty cHCTeMY, IOTYIaeMX= 3.y =6 . JHATHT, X1e0 JOTEeH OBITE pasdedcH Ha
2 5 eI
S I FE
COeyIOIEe 9acTH 3, 6, 20, 7 7 s, 383,
Ve B [Iperner Erunre sHaTH HE TOTRKD
QM apHPMEeTHISCKYIO, HO H
= ' TEOMETPHYUSCKVED TOporpeccHio.  Bot
e - i
S . HAPHMEp, 3aJa9a H3 OaOHpyCca
T T

Paiigga: «Y ceMH IHI 0 CEMH KOIMEK;
Eaxad KOIOka CBREOJACT IO CEMH Z\fH]]IEfI_. EaEOad MBINE CESIAET IIO CEMH KOIOCHECE, HI EKaFJOIO
KOI0Ca MOMET BRIPACTH IO CEME MCEp AIMEHA. Kax penuxm 9Hcaa 3toro PAda H HX C}-‘Jﬂfa'?»

PeweHwne:4ncnay, 49, 343, 2401, 16807, 117649 npeAcCTaBnAKOT rEOMETPUYECckyo Nporpeccuio,
Nepesll Yned b4= 7 W 3HameHaTens nporpeccui g=7. Torga, Wcnonk3sys GopMyny n-ro Yneda

n-1

nporpeccinb,= bqg' "', HaxoguMm bg= 7 7%= 7 -75= 7%= 117649.NM0 dopMyne cyMMbel N - NEPBLIX

UneHos reoMeTpuYeckomn nporpeccuin:Sy=(b1(g™-1))/(g-1), HaXOAMMSg =
&_ . =

T(7°=1) _ T((117649—-1) = 137256
7—1 &
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2. IlporpeccHs B MaTeMaTHKE
3amaga Ne 1. Uncna rpagyvcoB,  COOSpEANTHXCE B [IOCISI0EATETBHEDY EBHVIPEHHMX —VITax
HEKOTOPOTD MHOTOVIOIBHHEA, COCTABIAI0T NPOTPECCHID, pasHOCTE kortopoi 10; mamveHsmmR vroa
storo MEoroyroaeHsEa 100°. Croaerko B MHOMOYVTOIBHHKE CTOPOH?

. Pemenne.  S,=(2a;+d(n-1))n:2= ={2¢}G—19{11-1})-11:2=5n:—9‘3n. Cynmva

s
.
. EHYTPEHHHX VITI0E MHOTOVIOIBHHEA HAxXOOHTCA Ho QopuMyTe, HiBecTHOH H3

"~

reomeTpur: (n-2)- 180
5n2+95n= 180n-360:
5n2-85n+360=0:

nZ-17n+72=0;
n=8, n=9
CymecTEyeT [pa MHOIOVTOIBHHEA, VIORISTEOPAIOMMY VCIOEHIO 3247a9H. EBOCEMHYTONBHHE H
IEBATHVIONEHHE

[Iporpeccun B OHOTOTHH
3agaga Nel.baxTepna, nonaE B AHEOH opraHazM, K KoHLY 20-8 MHHYTE ZeIHTCA Ha OB€ DAKTEpHH,
KA#Ia% H3 HHX K KOHITY cIeaviomsx 2() MHHYT JeIHTCH OIATE HA B¢ H 1.0 HalnHTe 9HCI0
OarTepHi, 0OPAIVIOMMXCT H2 OTHOH DAKTEPHHE K KOHITY CVTOK.
Pemenune. B cyrrax 1440 vumyt, wasnpie J8anate MEEVT NOSEIEETCT HOBOS MOKOISHHS - 33 CYVTKH

72 noxonenna. [To dopMyIe cyMMEL n IePERIX WISHOE FeOMeTPHYECKOH NpOrpeccHH, vV KoTopoi by=1.
g=2, n=72, HaxoImM, TTO S?2=2'_2—].: 4722 366 482 860 645 213 696 - 1=4 722 366 482 869 645
213 695(0axT).

IIpakTuyeckas padora Ne3d7. «llpumenenue TabIUIBI TMPOU3BOJHBIX 3JIEMEHTAPHBIX

byHKIII
3a0anue BprUCIATH MTPOU3BOAHYIO (PYHKINU:

1. x7 4+ 5x°% 4+ 24x%> -7
2. 7x* — Yx?
2
3. T 48
4. (5x2% — 3x)*
5. (7x + 4)3 - (8 — 6x)°
6. 12x* —5x7 + 8 — 3x
7. 12x3 — x%
8. 12x 45
9. (4x3 — 12)°
10. (12 = 7x)3 - (x3 — 2x)*

IIpakTuyeckas padora Ne38 «Cas3p NpOU3BOAHON M MPOMEKYTKOB BO3pacTaHus U yObIBaHUS
GYHKIIHI

3ananue 1. Ha pucynke uzoOpaxen rpadux pyHkuuu ¥=/(z) , onpeaeneHHoN Ha UHTepBajie ( —
0,5;4,3).Onpenenute KOTUIECTBO IENIBIX TOUEK (Y KOTOPBIX KOOPIWHATA — 1I€TI0€ YHCIIO), B
KOTOPBIX TPOU3BOIHAS (PYHKITUH MTOJIOKUTENbHA, OTPHUIIATENbHA. (PUCYHOK 1)
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\ /—\ /\//\ ’

0| 2 3 X

Puc.1 Puc.2. Puc.3

3ananue 2. Ha pucynke n3o0paxkeH rpaduk ¢dyHKIuM ¥ = f12), onpeneneHHoi Ha uatepBaie (— 0
, 5 ;4 , 1). Onpenenure KOJUMYECTBO IEJIBIX TOYECK, B KOTOPBIX IMPOU3BOAHAS (QYHKIIUU
OTpHIIATENIbHA.

3amanne 3. Ha pucynke wu3ob0paxen rpaduk v=/(@)— mnpousBogHoil GyHKIMKH Y= f(2),
onpezaeneHHoi Ha uaTepBae ( — 0, 6 ; 4, 8 ) . Haiinure mpomMexxyTKu Bo3pacTaHus (yHKITUH
y=7Iz), B oTBeTe YKaXUTE MPOM3BEACHUE IICNBIX TOYEK, BXOISANIMX B OTH IMPOMEXKYTKH.

IIpakTnueckass padora Ne39. «llpoBeneHue ¢ NOMOLIBIO NPOM3BOJHOM HCCIEIOBAHUSA
byHKIUN

3aoanue 1

C momouipo MpOU3BOIHON HAWIWTE MPOMEXKYTKH BO3pacTaHus M yObiBaHus pyHkmmm: f(x) =
2x” - 3x” - 36x + 40.

3aoanue 2

Uccnenyiite ¢pyHKIuio u noctpoite e€ rpaduk: f(x) = -0,5x% + 2x + 6.

3aoanue 3

Haiinute nanbonpiee 1 HauMeHblee 3HaueHus Gynkuuu f(x) = x*—8x*+ 5 Ha MIPOMEXYTKE |-
3:2].

3aoanue 4

C moMoOmIbI0 MPOU3BOAHOW HAWAWTE TMPOMEXKYTKH BO3pacCTaHHUs W yObIBaHUS (QyHKIuH: f(X)
=x' - 8x* + 3.

3aoanue 5

Hccnenyiite pyHkuuto u noctpoiire e€ rpapuk: f(x) =x"-2x +8.

3aoanue 6

Haiinute Hanbosnblee 1 HauMeHblee 3HaueHus: pyHKuuu f(x) = 2x? + 3x”* — 36x Ha OTpe3Ke [-
2:1].

3adanue 7

C nomouipio0 NpOU3BOAHON HaMIUTE MPOMEXKYTKU BO3pacTaHUs U yObiBaHUS QyHkumu: f(x) =
2x” — 15x” + 36x.

3aoanue 8

Hccnenyiite ¢pyHkuuio u noctpoiire e€ rpagpuk: f(x) = X+ 3% + 4.

3aoanue 9

Haiinute HanGombiee U HauMeHbIIee 3HadeHus GyHkun f(x) = x'—2x*+ 3 Ha IIPOMEXKYTKE |-

4;3].
IIpakTuyeckas padora Ne4() «Haubosnbiee 1 HauMeHbIIee 3HAUCHUE PYHKIMI
3aoanue 1

Jns dynkuuit, rpad Uk KOTOPhIX N300paKeHbI Ha PUCYHKE, a-T HalIuTe:
1) ToukM MakCUMyMa U MUHUMyMa (YHKIHMH; 2) SKCTPEMYMbI (PYHKIIMH.
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B) r)
3aoanue 2
Hauepture 3cku3 rpaduka GpyHKIUN

D) X =3, X5, =4 f(3) =5, f(H=-5:2) x;, =5, X, =2, f(-5) =1, f(2)=6;
3) f—uemnasn,x, , =-3,x, =0, f(-3)=4, f(0)=0;

4) f —newemnaa, x,, =2, x,;, =35, f(2)=3, f(5)=—4.

3adanue 3

Haiinure Toukn MakcuMymMa 1 MUHIMYMa (QYHKITUH €€ MAKCUMYMbl 1 MUHUMYMBI

3 3
Dy=-x+6x-8;2) y=——33) y=—-1;
x—2 x+1

4) y:—(x+3)5, 5) y=3sinx—1;6)y=1+21gx.
3aoanue 4
Haiinute Touku skcTpeMyMa (GYHKIIUU U SKCTPEMYMBI ()yHKITHH

1)y=ﬁ+1;2) y =43/ —x*;3) y=cos(x+%};4) yzl—sin(x—%j.

3aoanue 5
Jokaxxure cneayronme yTBepKICHHUS:

1) ecin f — derHas QyHKOMA, x, - TOYKa MaKCHUMyMma, TO —x, SBISETCA TOYKOH
MaKCUMyMa;
2) 2) ecim f — HedeTHas (yHKIMA HA IPOMEXKYTKE, x, - TOYKA MHUHHMYMa, TO — X,

SIBIISIETCS TOUKOM MaKCuMyMa.

IIpakTnueckas padora Nedl «Bropas npousBogHas QyHKIHID
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1836, Hafit vcropeHHs Tela, JEEKVIIETOCH 0o 2akoHy § () =2 —~ 3 + 44 (s —oy1e B
METpax, I — EpPeMd B MHHVTAX), B MOMeHT EpeMens:  a)f=40cex; o0)f=1=

1837, Hafite ycropeHHe Tela, JRICEVINETOCH IO 3aK0HY § = VI (§ — IIVTE B MeTpax, f —
EpeMA E MHHYTAX), B OPOHIEOIBHEIN MOMEHT EPEMEHH 1.

Jna nassex GVHEKIHE HAHTH OPOHIBOIHEIE ECeX MOpAIKoE (1835—1843):

[a—
i.')':l
i.')':l

Cy=(x+2)7 1840 y=x? —x— 1. 1842 y =cos x.

1839, p=(2x— 1. 184l p=x+4x — Ta? 1843 p=(1+x)100

1844, Mokazars, 910 1719 GVHELIHH ¥ = & sin X — b COs X CHIPABeITHEC COOTHOIIEHHS yI‘" =y

100
)

1845, Cromeko pas Hy#HO npogubdepermmposars dyaxmmo y = (x> + 1)1, a106m 5

PEe3VIETaTE NOMVEHICE MEOToLIeH J0-H cTenenn’

1846* . Hafitn nponzeogayie 100-ro nopagxa o1 GVEEIHHE y = sin X cos .
OTBETEL

1
gVt
1838, y" = 3 (x+ )% y" =6 (x+ 2; r"’—ﬁ y "’=...==ﬂ+ 1839, y' =
=6 (2x — 1)% ”—24{2x—1} y" =48, y'V=yV= =0, 1842, y'=—siny

y' = —cosx; yl = gin x"a%'w = £0S X M Jance mce nrmmpﬂfmﬂ. 1845. 150 pas.

1846. Emnx—:ﬂcﬁx s "*;* sin 3x.

IIpakTuyeckas padora Ned42 «Brimykinocts rpaduka QyHKINH, TOUYKUA TEPETHO
3ananue 1. Haiitu Touku mnepern0a W HMHTEpPBajJbl BHIIYKIOCTH M BMSTHHBI I'padUKOB

1838. a) 18 mjmun® 6) 730 m/mun®. 1837, —

4 5 2 “1-3ffx—ay
dyHKmmit. »=25 -5 +36s7-100. =" —4x" — 1857 +2x -1 y=1-3j(x-4)"
3amanue 2. Hailftu TOukM mnepernba W UHTEPBaJbl BBINYKIOCTH U BMSITHHBI I'paduKOB
ysKImi. Y = P —dx —18x° 425 1.
3ananue 3. Haiitu Touku nepern6a u MHTEPBAJIbl BHITYKJIOCTH M BMATHHBI IPaUKOB QYHKIUI

¥ =1—q3||(x—4)5.

IIpakTuyeckas padora Ned43 «[IpuMeHeHue NporU3BOAHON K OCTPOEHUIO IpadUKOB PYHKIIMI»
3aoanue 1

C nomomnibio NMpOU3BOJHON HaAlAUTE MPOMEXKYTKU BO3pacTaHus W yObiBaHusd ¢QyHkiuu: f(x) =
2x” — 3x” - 36x + 40.

3aoanue 2

Hccnenyiite ¢pyHkuuio u noctpoiire e€ rpapuk: f(x) = -0,5x” + 2X + 6.

3aoanue 3

Haiigure HanbombIee i HanMeHbIee 3HauerHms GyHkmmn f(x) = x* — 8x° + 5 Ha IPOMEKYTKE [-
3;2].

3aoanue 4

C moMoIbl0 MPOU3BOAHOM HalaAWTE MPOMEXKYTKH BO3pacTaHus W yObiBaHus ¢yHKuuu: f(x)
=x" - 8x* + 3.

3aoanue 5

Vccrenyiite GyHKIHIO U TOCTpoiite eé rpaduk: f(x) =-x* - 2x + 8.

3aoanue 6
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Haiinute HanbomnbIiiee U HanMeHbIee 3HaUeHUs QyHKIUH f(X) = 2x> + 3x* — 36x Ha oTpe3kKe [-
2;1].

3aoanue 7

C moMomipi0 MPOU3BOAHOM HAWIUTE MPOMEKYTKH BO3pacTaHus W yObiBaHus GyHKiuu: f(x) =
2x> — 15%% + 36x.

3aoanue 8

Uccnenyiite pynkuuto u mocrpoiire e€ rpaduk: f(x) = X2 +3x + 4.

3aoanue 9

Haiinute Hanbosbiiee 1 HauMeHbIIee 3Ha4eHUs GyHKIun f(x) = x*—2x*>+ 3 na MIPOMEXYTKE |-
4;3].

IIpakTuyeckass padora Ned4 «lcronp30BaHHE T'€OMETPUUYECKOTO WU (DU3UYECKOTO CMBICIA
MIPOU3BOHOM ISl pEILICHUS 3a/1a4»
CBA3b NPOU3BOAHON C GU3NYECKUMU BETUUYMHAMMW.

CBA3bL NPOV3BOAHOMN C OnwcaHwne BenM4YMH Pursmyeckan popmyna
bU3MHECKUMI BRIMYNHAMMN
U — CKOPOCTh __ 5
v==5{t) S — nepememenne v t
@ — yCKOpeHHe _
a=v'(t) ¥ — CKOPOCTh A Tt
I — cuna Toka = q
I=q{t) § — 3MeKTpUYecKUil sapas Tt
P — IMHeHHAaA [VIOTHOCTE m
p=m(l) m — Macca Tesa T
| — pnuHa Teaa
p — 00 beMHAA IOTHOCTE m
p=m'(V) m — Macca Tesa P= ;

V — obmpem

Nel. HaliTm KHMHETHYECKYIO DHEPIHUI0 Tela, KOTOpPOE [JBHKETCS NPAMOJIMHEHHO IIO
3aKOHY S=1-1+17 (5 - u3MepseTcs B MeTpax, a | — B cekyHzax), uepes 10 c. mocie Havana
JBWKeHUs. Macca Tenla COCTaBIIseT 5 KT.

Ne2. B TOHKOM HEOJHOPOIHOM CTEpkKHE JJIMHOH 25 cM., Macca KOTOPOro (B I') pacHpezeneHa 1o

3akony M= 217 +31 , Tae I _ JUIMHA CTEP’KHSI, OTCUMTHIBAIOLIASACA OT €ro Havajla, HalTH
JUHEHWHYIO TIJIOTHOCTh B TOYKE:

1) OTCTOSAILEH OT Hauaja CTeP’KHA Ha 3 CM.;

2) B KOHIIE CTEPKHS.

Ne3. KonmunaecTBo QJICKTPHUUYCCTBA, IIPOTCKAOIICC Y€PE3 IIPOBOAHUK, HAYMHAA C MOMCHTA t=20 c

o oa=3ter 22 o
3amaetcs opmymnoit ¢ =3 1+ 2 HaiiguTe cumy Toka B MOMEHT BpeMeHH £ =3 ¢,

Ne4, B kakoii MOMEHT BPEMCHHU CKOPOCTb TOYKH, KOTOpasA ABUKCTCA HpﬂMOJ’IHHCfIHO 1o

x(t)=5=3t=12 «x(1) '
3aKOHY , — HepeMelleHre B CAaHTHMETpax, | — BpeMs B CeKyHax), Oyaer

paBHa 33 cm/c.?

IIpakTnyeckas padora Ne45 «[loaroToBka Kk KOHTPOJILHON paboTe»
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1

HaitTu nnTepBajsbl BO3pacTaHHA W yOnBaHHS QYHKIHHA
y = 6x — 2x°.

HafiTu TOYKH sKcTpeMyMa QYHKIHHE Y= — +

® |ca

AR

TlocTporTs rpaduk byHKIHH:

1) y=2x"-x*+1; 2) y=x°- 3x.

PyHKOHA § = ::::+i HenpepnlBHA Ha oTpe3ke [1; 5]. Haiitu eé
x

HauboJbIllee H HAMMEHbIee 3HAYEHHS.

IlepuMeTp OCHOBAHHSA NPAMOYTOJBHOIO Napanienenunena 8 M,

a BelcoTa 3 M. Kako#l A1HHE A0aHEl OBITE CTOPOHBI OCHOBS-

HHA, 4ToOBl 00BéM mapaiienenunesa Obl1 HanbGoapmuM?

HaiiTn Hambosbillee M HauMeHbIlee 3HAYEHHUSA QYHKIHH:

1) f(x)=2sin x + sin 2x Ha oTpe3Ke [0; g m}:

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

M3 Bcex mpAMOYroJibHEIX TPEYTOJbHHKOB, YV KOTODRIX CYMMAa O
HOT'O KaTeTa M FMOOTeHy3bl paBHa [, HaliTH TpeyroJibHUK C Hau-
foablIeil maOIIAABIO.

Cymma KaTeTOB MpAMOYTOJABHOro TpeyroabHHKa pasHa 40. Ka-
KYIO JJHHY JAOJKHBI HMETh KaTeThl, 4YTOORI MJIOHIAAL TPEYroJib-
HUKa Owliia Hanbonbmen?

Cymma aumaroHanei mapanaemorpaMma paBHa a. Hailtu mHam-
MeHblIIee 3HAaUYeHHe CYMMBI KB&JApaTOB BCeX ero CTOPOH,

Haiitn Toukm mepermba pvHKmUM:
1) f(x)=6x%— x? 2) f(x)=3x*+ 4x°.

W3 Bcex NMpAMOVroJbHHKOB, BIHCAHHBIX B MOJVKDYVT paguyca R
TAK, YTO OJHA CTOPOHA MNPAMOYrOJbHHKA JIEXKHT HA JHamMeTpe
NoJIyKpyra, BelOpaH TOT, ¥V KOTOpOro Haubonpmiafd NJI0MAAL.
Haiitin 2ty naomazns.

IIpakTnyeckas padora Ned6. «Brruucnenue nepBooOpasHoit it QyHKIMI»

3aoanue
Haiigure nepBooOpasnyto
3

1. X)=6x—-9+3x ——

f(x) s
2. f(x)=5cos(4x—2)+5x

3

3. =

J = G2

2 4

4. f(x)= -—

/ Jadx+3 X
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3
5. f(x)=—>
) (5-7x"

6. f(x)=5e"" +4x°

7 fn=2es
X

8. (=54

0. F(x)=3"" +8e5"

IIpakTuyeckasi padora Ne47 «Pemienne 3a7a4 Ha CBsI3b IEPBOOOPA3HON U €€ TTPOU3BOIHOMN
3aoanue
Haiinure mepBooOpasHyto

. f(x):6x—9+3x5—%

o JS(X)=5cos(4x—2)+5x

3
SRR PR CRER
2 4
SR rrere i
3
° f(x)—m
. f(x)=5€2”3+4x2
° f(X) _+5x
3
¢ f=sd

o f(x)=3" 485

IIpakTnueckas padora Ned8. «[IpumeHeHne uHTerpaa Jiist BHIYUCICHUS TUIOMIAAei»

3aoanue 1

Haiitu muiiomanp ¢urypsl, orpanndeHHoN rpadukamu GyHKIMNA y=2X,y=3X u OpsaMoii x=1.
3aoanue 2

Haiftu mnnomane  ¢urypsl, orpaHuyeHHoil rpadukamMu  QYHKIUE  y=sinxX, y=COSX H
npsambeivu x=0,x=1/2.

3aoanue 3

durypa orpanndena rpadpukamu GyEKIEE y = 3 — v/x n npameivu x=1,y=0. [Ipsamas y=4 genut
¢burypy Ha nBe yactu. PaBHbI T uX muiomann?

3aoanue 4

Haiitn momanps ¢urypsl, orpaHudeHHON rpadukoM QYHKIMM Yy=X2+2X, KacaTelbHOU K
rpa¢uxy B Touke ¢ abcuuccot XO=1 u oceio OY.

IIpakTnuyeckass padora Ne49 «lIpumeHeHume HHTErpasa s BBIYUCICHHUS (PU3MUYECKUX
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BCIIMYHUH»

— 42 .
v=1"=1t+3 Hajitu ypapnenue

|]=3M.

1. CkopocTh ABM)KEHUS Tella 3aJjaHa YpaBHEHUEM

. 5
JABYKCHUSA, €CJIM B HAYAJIbHBIM MOMCHT BPEMCHU
2. Haiitu YpPaBHCHUE JIBUKCHHA TOUKH, €CJIM K MOMCHTY HavdaJia OTCYETa OHa IIpoIlia

= = 2 -
myTh >0 4 M 'a ero ckopocTb 3anana ypassenuem ¥ = £ — 66 +7.

3. CxopocCTh JIBMIKEHUS Tella MPOIOPIMOHAIbHA KBaApaTy BpeMeHH. HaliT ypaBHeHUE
JIBUKEHUSI TeJla, €CJIM U3BECTHO, UTO 32 3 ¢ OHO mponuio 18 m.

— 2
4. Teno nBuxercs NPSIMOIMHEHHO CO CKOPOCTBIO v(t) =(3+3t%)
MPOMJEHHBIN TEJIOM 3a 5 ¢ OT Hayaja JABUKCHHUS.

M/c. Haiitu myTb,
— (32
5. CKopocCTh ABM)KECHHUS TeJla U3MEHSETCS M0 3aKOHY v(t) =Gt +t+1)
MPOMJIEHHBIN TEJIOM 3a 4 ¢ OT Hayaja JABUKCHHUS.
6. Haiitu nyTth npoiieHHbIi Tesom 3a 10-10 cekyHay, 3Hasi, 4TO UTO CKOPOCTh €T0
s v=t3+4t -2

M/c. Halitu myTs,

IPSAMOJIMHEHHOTO JIBUKEHUS BhIpakaeTcs GopMyIon m/c.
7. Haiitn myTh, NPORAEHHBIM TOYKON OT Hayasla JBUKECHHUS 10 €€ OCTAHOBKH, €CIIN
— —_ 2z
CKOPOCTb €€ TIPAMONMHEHHOrO IBUKEHNS N3MEHSAETCA 110 3aKOHY © (158 =5%) \ye,

*

Kakyro paboty coBepmaer cuia B 8 H npu pactsokeHHH PYKUHBI HA 6 cm?

9. Cuna B 40 H pactsrusaer npyxuny Ha 0,04 M. Kakyro paboTy Ha10 COBEpIINUTE, YTOOBI
pacTsaHyTh npyxuny Ha 0,02 m?

10. Beraucnuts cuity AaBIEHUS BOABI HA BEPTUKAIBHYIO IPSIMOYTOJIbHYIO TUTACTHHKY,
ocHoBaHUe KoTopoii 30 M, a BeicoTa 10 M, IpuyeM BEpXHUI KOHEIl IUIACTUHKU COBIA1aeT
C YPOBHEM BOJIbI.

11. Beruucauth cuily JaBlieHUs BOJbI HA OJIHY U3 CTEHOK aKkBapuyma, UMerolero Juiny 30

cM H BbicoTy 20 cMm.

IIpakTnueckas padora NeS0 «[IpumeHeHnne npon3BOAHON U UHTErpaja K peLIeHUIO
IIPAKTUYECKUX 3a7a9»

BeruucnuTe miomnaas KpUBOIMHEHHBIX (GUTYp

S = j'f(x)dx

3

0
%)
I

Y y-fix b
[ (F 0 = p(x))dx

S = j;f(x)dx + ’jtp(x)dx

IIpakTyeckas padora NeS1 «Metoa pa3nokeHus: Ha MHOXKHUTEIIN

3aoanue 1
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Pemuts ypaBHenue Vx2 — 5x + 1 = vVx — 4

3aoanue 2

Pemmuts ypaBuenue x* — 5x3 + 8x2 —5x+1 =10
3aoanue 3

Pewnth ypaBaenune 9* — 4 *3* +3 =0

3aoanue 4

Pemuts ypaBHenue sin2x = 0
IpakTnyeckas padora Ne52 «MetoJ1 BBE€IcHHS HOBOM MTEPEMEHHOM JJIsI PEIICHUS] YPABHEHUI»

Pemnte ypaBHeHUs, CHCTeMY YpaBHEHHIl METOJOM BBEACHMUS

5 , 3 __, HOBOMIIEPEMEHHOMU.
3x—y x—3y

Hecnoxxno 3ametuth B 000MX  YpaBHEHUSX  CHUCTEMBbI
OJIMHAKOBBIE BbIpakeHUs. [[03TOMy nepBbIM 1€ICTBUEM BBOJIMM HOBBIE

HIePEMCHHBIC:

[Tonyuena s 1 MpocTeuias JUHEHHAs CHUCTeMa,
KOTOPYIO MOXEM PEIIUTh 3x—y x—3y b JI0OBIM U3 paHee PacCMOTPEHHBIX
cmocoboB.  Pemmm ¢ MOMOIIIBI0O  METO/a IOJCTAHOBKH.
BolpasuM a B mepeom  CUMONHACM samery: YPaBHEHHMH U MOJCTABUM BO BTOPOE:

5 3 _
3x—y x-—3y {a+3b=—2
15 2 3a+2b=1

=1

{a-|-3.b=—2 (_}{ —y x—3y

3a+2b=1

{_}{a=—3b—2€

—7b =7

TGHGPI) H€O6XOI[I/IMO BCPHYTHCA K UICXOAHBIM IIEPEMCHHDBIM!

3x—y <_){32{—3{=5=;E0
x—3y=-1=%0

— 3y
3x—y= 3x—y=5 {3(3}7—1)—}7:5 {9]{—3—}':5 { 8y =28
{X—Ey——le{x=3y—1e x=3y—1 - x=3y—1 x=3y—1<_)
o{ YT SpT
x=3-1 x=2
Otger: (2;1)

38.,[[3HI/IC 2. Pemnth CUCTCMY MCTOAOM BBCACHU HOBBIX IICPECMCHHBIX !
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{I:sz +cos2y =—-05
3cos2y —cosx = 2,5

Beoaum u M3y4aem HOBbIE NEpEeMEHHbIE!

cosx =a € [—1;1];cos2y = b € [—1;1];

Mpouzeoamm 3ameHy:

{cnsx +cos2y =—0,5 {a +b=-05
3cos2y —cosx = 2,5 3b—a=25

nDJ’I}"—lEHHyI-CI CHUCTEMY MOMXHO pelwaTe pa3fIMiHbIMK cnocobamu, mbl npUMeHMM METOL
anreépaMHECKoro CNOXMEHWA:

{a+b = —0,5

1
3b—a=2,5|+e4b:2eb=§

nO,ﬂ,CTEBMM Haﬁ,ﬂEHHOE‘ 3Ha4YeHWe B Nepeoe YypaBHEHKWE K HEI:I,D,E‘M da.
at+b=-05<a+05=—-05<=a=-1
HaineHHsle 3HaveHua yaoeneteopaoT O3, [Nepexoanm K MCXOAHBIM NEepeMEHHbIM:

{cosx=—1 { x=mT+2nn,nE€Z { x=m+2an,neEZ
“

1 1 (=3 T —
0052y=§ 2y=iarccosi+ 2nk,k € Z 2}’=i§+ 2rk,keZ

x=mt+2rn,neEZ
—3 o
y=ig+ﬁk,kEZ

Oteert: (w + 2mm; S+ 7k), (w+ 2nm; —Z+ k), kn € Z

O6paTyvm BHUMaHMe, 4YTO 34ech N M k HMKaK He CBf3aHbl MeXay COBOoN M NPU HAXOMAEHWM THAYEHMIA X 1
Y HYXXHO CTaBWTb Pa3Hble LeNoYuc/eHHbIe NepemMeHHbIe.
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{ lgx —lgy =1
lg?x +1g°y=5

OuyeBnaHa 3ameHa:

{lgx=a
lay=b

He 3a6piBaem npo O3: x> 0.y >0
Mpeo6pazyem:

{lgx—lgy=1 H[a—b=1
lg?x +1g?y=15 a?+ bt =5

Pewnm nonyyeHHylo CMCTEMY METOAOM NOACTAHOBKMU, BbIPa3iM B MEPBOM YPAaBHEHWMW a M NOACTaBUM
BO BTOpPOE ypaBHEHWE!

[a—b=1 (_){a=b+1 (_){ a=b+1 <—>[ a=b+1 o
a?+bt=5 la®4+b:=5 ((B+1)2+b2=5 W2+2b+1+b2=5
[a=b+1 [a,=—1
[ a=b+1 (_)[ a=b+1 o b=-2 o b=-2
2B2 4+2b—4=0 B +b—2=0 [a=b+1 {a=2
b=1 b=1

BepHEMCH K MCXOOHbIM NEPEMEHHbBIM:

1 {lgx=—'l {yx=0,1
—3 lgy=-2 =0,01
2 ‘_’[ lgx =2 “’[{x=10n
1 lgey=1 y =10

(-
(=

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

(3z — 14)% — 4(3z — 14)+3 = (
(2z —21)2 —5(2z —21)+4 = 0.

Ob6ozHayaem 2x — 21 = vy. [Mosyyaemca npocmoe KeadpamHoe ypaeHeHue:

yg —by+4 = 0 no Teopeme Bueta;

y1 =4, yo=1.

Bosspauyaemca k 0003HaYeHHOMY:

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

Omeem: x = 12.5; = = 11.
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MeToaom BEEAEHNA HOBOH I'I'EDE‘ME'HHGH PewakoTCA 6HKE§a,ﬂ,paTHbIE YPaBHEHWA.

azt+ b2+ c = 0, 20ea,b,c € R; B bMkBaapaTHbIX
ypaBHeHWAX Bcerja

MCNONL3YETCA HOBaA
z? = Y; nepemeHHas.

9 nOﬂ}"—lE\E‘TCH KBajpaTHoe
ay“ +by+c=0. ypaBHeHue.
zt — 1322 +12=0;
zd - 1322 +12 =0,

22 =y, Toraa y2 — 13y + 12 = 0;
y1 =12, yo=1.

OTBeT : {—2{?; —1; 2/3; 1}.

K{]'Kny 3AMeHY MOXHO UCN0AB2080ME 8 3MOM ypGSHE'HUU?

1 5
—_—+ —
2410  z2411

= 2. Crapaemcs BbIrogHO 0003HaYNUTD.

1 5 5. .2 .
—_ =2: *+10=1y:
2410 22410 +1 ' Y;

IIpakTyeckas padora NeS3 «PemeHne HEpaBeHCTB ¢ OJIHOM NEPEMEHHON
PaccmoTtpum pemienue B o01iemM BUIE: flx) > g(x) (D).

*0 HaspIBaeTCH YACTHBIM peuIeHueM, eCili flxo) > g(x0 ].

MHOXecTBO BCEX YacTHBIX peIIeHUH ecTh oOlllee pemieHue (WM OpOCTO pelIeHHe)
HEpaBEeHCTBA. PelINTh HEpaBEeHCTBO — 3HAUUT HANTH ero odlee perieHue.

PaccMoTpuM oTIMYMSI HEPABEHCTB OT YPaBHEHMIA:
1.  Hmeet OecKOHEUHOE MHOXKECTBO pPEIICHUH (KaK MPaBHIIO).
2.  HeBo3MoOXxHa npoBepKa NOACTAaHOBKON B HCXOJHOE HEPABEHCTBO.

[ToaTomMy HepaBeHCTBa MOXKHO pelIaTh TOJIbKO PaBHOCHIBHBIMH IIPEOOPA30BAHUSIMU:
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flx) =g(x)..=(2)..xeX

Pemenne HEPABCHCTBA 3aKJIFOYACTCA B 3aMCHC MCXOAHOT'O HEPABECHCTBA Oonee IIPpOCTBIM, HO
PaBHOCHUJIIbHBIM HECPABCHCTBOM.

Onpeoenenue 1.

HepaBenctpa fx) > g(x) (1) m p(x) > k() (2) Ha3BIBAIOTCS PABHOCHIIBHBIMH, €CIH HMX
pelIeHus COBIAAtOT. f(x) > g(x) & p(x) > k(x).
[pumep 1

Ilpumep 1.

12:;—1::-0{:»:5::-%
, log(4x —1) >0 4x—1>1 & 4x> 2 x >

MHoxecTBa peI_HeHI/Iﬁ COBIIaAAIOT. 3HA4UT:

2x—1>0 < log(4x—1) =0
Onpenenenue 2. PaBHOCHILHOCTE HEPABEHCTB

Omnpenenenue 2. Ecnam peleHne HepaBEeHCTBa fx) = g(x) (1) comepxxutTcsi B pelieHUU

HEpaBEHCTBA p(x) > k(x) (2), To HepaBeHCTBO (2) ecTh ciencTBue HepaBeHCTBA (1).
F&) > g(x) = p(x) > k(x)
PaccMoTpuM HEKOTOpPBIE U3 PABHOCUIIBHBIX TPEOOPA30BAHMINA:

L F) > g() & Fx) —g(x) > 0

) flx) = g(x) & F () = g™ ()
3.0 > @ S f(x) > g(x)
4 af ) > g9 == f(x) < g(x)
Rix)=0
5 f(x) = gx) = f(x) = h(x) = g(x) * h(x)

o F() > 9(0) 5 F(x) * hx) < g(x) * h(x)

PaCCMOTpI/IM IPUMCEPEI, B KOTOPBIX MOXXHO JOIMYCTUTH TUIIOBBIC OIINOKU:

77



[Ipumep 2

Mol

=1

«Pewenuey:

x#=0

x=-10,= —-11

i
«Omeemy: ™~ — — YaCTHBIE peIIeHus)

x.
Hpo6neMa B YMHO>KCHHH Ha OH Mor OBITE U OTPULATCIIBHBIM, U ITOJOXHUTCIIbHBIM. Hano
MCHATH 3HAK.

X
HpaBI/IJIOI B HCPABCHCTBAX HEJIB3Ad YMHOKATh HA , CCJIM €0 3HAK HC U3BCCTCH.

_=1
2. %
Pewenue:
1
—xx=1=%x
x
x=1

Omeem: * — 1(6epH0)
[IpaBunbpHOE pemieHue:

3.

Mo

=1 {lix
= =
x =0

Puc. 1. Unmoctpanus k npumepy 1
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=
= ﬁ-{l_x@x-{’ﬂ
x =<0

Puc. 2. Unmoctpauust k npumepy 2

Omgem.xc‘:ﬂm{}{xz 1

IIpakTyeckas padora NeS4 «Cuctembl ypaBHEHUN. MeTos MOACTaHOBKU»

PaccMoTpuM crucTeMbl ABYX YpaBHEHHI C JBYMsI HEM3BeCTHBIMHE (1) M TpeX ypaBHEHUH ¢ Tpems
HEW3BECTHBIMHU (2).

{p(x,}r) =0 1)

q(x,¥) =0
3,[[601) p H q — HeKOTOpI)Ie BBIpa)KeHI/Iﬁ, 3aBUCAIIINEC OT HapI)I HepeMeHHI)IX XH y

plx,y,z) =0

g(x,v,z) = 0 (2)

r(x,v,z) =0

BHGCL P> g U T — HCKOTOPBIC BBIPAKCHUS, 3aBUCAIIIUEC OT TpOﬁKH INEPEMCHHBIX X, Y U Z.

.
YacTHpIM pemieHMEeM cuUCTeMbl | Ha3biBaeTcs mapa yucen ( ["FD) Takas, MpHU MOJCTAaHOBKE
KOTOPOM B YpaBHEHUSI CUCTEMBI TIOJIYYUM BEPHBIC PAaBEHCTBA.

- Hpi Vi £
qaCTHBIM peH_IeHI/IeM CUCTCMBI 2 HaA3bIBACTCA TpOI/IKa YHUCCII (

KOTOpOfI B YpaBHCHHA CUCTCMBI IIOJTYYHUM BCPHBIC PaBCHCTBA.

'}) TaKasd, IIpu IMMOACTAHOBKC

Pemnth CUCTEMY ypaBHeHI/Iﬁ 03Ha4yaeT HAaTH MHOXKECTBO BCEX €€ pemeHI/Iﬁ.

UToOBI HAWMTH MHOXECTBO BCEX peH_IeHI/II\/'I CUCTCMBI, JIY4JIIC BCEro IIOJIb30BATHCA
SKBUBAJICHTHBIMH WJIM PAaBHOCUJIBHBIMH HpeO6p330BaHI/I${MI/I, TO C€CTb TaKUMH, KOTOPBIC HE
HCKaXXar0T MHOXCCTBO peIlIeHHfI. B PE3YIbTATC TaKUX HpCO6pa30BaHHI>'I MBI TIOJIy4acM

PaBHOCHUIIBHBIC CUCTEMBI, TO €CTh UMCIOIIINE OAHO U TO XK€ MHOXKCCTBO peIHeHI/Iﬁ

TakuMm 00pa3om, npoliecc peleHnust CHCTEMbI CBOJIUTCS K MIOCTENIEHHOMY MEepeXoy OT 3aJaHHON
CJIO’KHOM CHUCTEMBI K Bce OoJiee MpOCTOH U TaK JI0 TeX MOp, OKa He TMOJIYyYUM OTBET.

Mertoasl pemiCHus CUCTEM C ITOMOIIBIO SKBUBAJICHTHBIX Hp606pa3OBaHHf/'IZ
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-MCTOJ ITOACTaHOBKH,
-MCTOJ anrerquGCKoro CJIOXKCHUA,

-METO/]1 BBE/ICHUSI HOBBIX MTEPEMEHHBIX;
2. CyTp METOAa OACTAHOBKU

[ToBropum MeTton noacTaHOBKM. HamomMHuM CyTh JnaHHOro Meroga. Mbl paccMaTpuBaeM
3a/laHHyI0 CUCTEMY Bua | M 3aMeuyaem, 4TO B OJHOM M3 ypaBHEHHI, IIyCTb BO BTOPOM, JIETKO
BBIPA3UTh OJHY IIEPEMEHHYIO Yepe3 APYTYIO, IIYCTh Y Uepe3 X:

MRS

Honyquﬂoe BBIPAXKCHUC MTOACTABJIACM B IICPBOC YPABHCHUC CUCTCMBI:

{p(x,}f] =0, {p(x,}r(x]j =0
y =v(x) y = y(x)

Takum o0Opa3oM MBI TOJy4yaeM OJIHO YypaBHeHHE (B JIaHHOM cCllydae I€pBOE€) TOJIbKO
OTHOCHUTEIIFHO X. peIlaeM 3TO ypaBHEHHWE, HAaXOJUM BCE 3HAUCHUS X, TOJCTABISIEM HX B
BBIPKEHUE IS Y U HAXOJIUM COOTBETCTBYIOIINE 3HAUYCHUS Y.

3. Penienue npuMepoB

[Tpumep 1 — pemuTh cucTeEMy METOJIOM MOACTAHOBKHU:

{x+}r=1
Xy =—2

B nannomMm ciIy4dac y'):[06HO U3 IIEPBOIr'o YPaBHCHUA BbIPA3UTH Y:

{x+y=1<_>{y=1—x
xy=—2 Xy = —2

[ToacTaBuM MOTYy4YEHHOE BBIPAKEHUE BO BTOPOE YPABHEHHUE:

xy=—2 X(1l-x)=-2 —xl=_2 2 _y—_2= {}F=1—x

a

Haxonum COOTBCTCTBYIOIIINEC 3HAUCHUA Y:

{g,r=1—x {}r=1—2 { =-1
e S [
x=—1 x=—1 =-1 Otser: (2;-1), (-1;2)

[Ipumep 2 — pemuTh CUCTEMY METOJIOM IOJICTAHOBKHU:
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{x—}r= 2
2*3" = 24

B nannoMm ciydae yn1oOHO U3 IEPBOTO YPAaBHEHHS BBIPA3UTh X:

{x—}r= 2 <_}{x=}?—|-2
2737 = 24 2737 = 24

[ToxcTaBuM MOMy4EHHOE BBIPaXKEHUE BO BTOPOE YPaBHEHUE:!

{x:r}r+2<_>{xﬂ=y+2 (_}{ }{:r}Tr—FE (_}{ x=}r—|-r2
273 =24  (2v*237 = 24 42737 =24 (4=(2%3)7 =24

{_}{x=r:.r+2{_}{x=y+2
6" =6 y=1

HaxommMm COOTBCTCTBYIOIICC 3HAYCHUC X:

{x=3r—|-2 {x=1—|—2 §=3
o s
y=1 y=1

Ortgert: (3;1)
B crnenyromeii cucteme BaxkHo oOpatuTh BHUMaHue Ha O/13.

HpHMep 3 - peminuTb CUCTEMY MCTOAOM IOACTAHOBKHU:

{lng}.ﬂ(x-l- 3)=1
x*—3y=1

VYkaxem O/13 nis nepBoro ypaBHEHUs:
x+3 =0 =—3
k T2=0 ey = —2
+2+1 -1
[Tpu cobmonennu OJ13 nepBoe ypaBHEHHE MOKHO MTPeoOpa3oBaTh:
(v+2)'=x+3oy+2=x+3

Nmeem cucremy:
{}F +2=x+3
x2—3y=1
B nanHom ciydae y100HO M3 EpBOTO YpaBHEHUS BBIPA3UTH V:

{}F+2=x+3 {}r=x+1
—

x> —3y=1 x*—3y=1
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[ToncraBuM Moy4yeHHOE BBIPAXKEHUE BO BTOPOE YPAaBHEHHUE:

{],r =x+1
{xy=x+1 { y=x+1 {x y=x+1 {x yv=x+1 X =
- e, e e e -
c—3y=1 x“—3(x+1)=1 2 _3xy—3=1 2 _3x—4=0 {F—K-I-l
x=-1
Haxoaum cooTBeTCTBYIOIINE 3HAYCHUS Y:
{y=x+1 {y=4+1 {y=5
=4 ¥ =4 X =4
F=x+1“ F=_1+1H{F=ﬂ
x=-1 x=-1 x=-1
Cgepusmiuch ¢ OJ13, BEITUCHIBAEM OTBET. OtBer: (5:4), (-1;0)
[Tpumep 4 — pemIuTh CUCTEMY METOJIOM MOACTaHOBKHU:
Xty=m
cosx —cosy =1
B nanHoMm ciyyae yaoOHO U3 EPBOr0 YpaBHEHUS BBIPA3UTh Y:
{ Xty=m V=T —Xx
=
cosx —cosy =1 {cusx—cnsy= 1
[ToncTaBuM MoTy4eHHOE BRIpAXKEHUE BO BTOPOE YPABHEHHE:
V=mw—x V=mT—x V=T —X y=T—x
{cc:sx —cosy=1° {cosx —cos(m—x) =1 = {cnsx —(—cosx)=1 = {2 cosx =1
y=m—=x V=T —x
y=m—x {x=arccns%+ Zmn {x=%+2ﬂn
“ 1l e

cosx = — y=m—=x y=m—x
2 T
{x = —arccns%-l—ﬂnn X =—z+2nn

HaXOI[I/IM COOTBCTCTBYIOIIMEC 3HAUCHUA Y:

I r _ 2m
y=m—x y=m-—3 2mn F—T—Eﬂ,’ﬂ,
T
{x=%+2ﬂ?ﬂ x=§+2?rn x=%+2ﬂ.’ﬂ
y=n—x < T < Am
T F=?I+§—2?In F=T—2TEH
x=—§+2ﬂn H -
x=—§—|-2?rn _x=—§—|—2?rn
X4 2mm; Z—2mn —§+2?Iﬂ:4—n—2ﬂ'ﬂ

OrgerT: (G 3 ) ( ?
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O6paTI/IM BHUMAHHUE, 4TO N 34CCh Hp06€raeT BCC L CIIOYUCICHHBIC 3HAYCHUA

[Ipumep 5 — pemuTh CUCTEMY METOIOM IIOJICTAHOBKHU:

{ log z(y—x)= 4
3F4+2=372=171

Paccmotpum nepBoe ypaBHEHUE:

—%
y—x=+2 =4>0 ~O/13 coboIeHo

[Tomryunnu paBHOCUIIBHYIO CUCTEMY:

{ log z(v—x)=4 {_}{ v—x=4
34237 2=171 3F4+2=3"2=171

B nanHOM ciyyae ya00HO U3 IEPBOr0 YpaBHEHMSI BHIPA3UTh Y:

{ yv—x=4 H{ y=x+4
3¥+2=377=171 (3¥+2=372=171

IToacTaBum IMMOJIYYCHHOC BBIPAKCHUEC BO BTOPOC YPABHCHUC!

{ y=x+4 { y=x+4 { y=x+4
— oy - 3 " “
F+2+37°=171 3423542 =171 34232 = 171
<_}{ y=x+4 (_}{ y=x 14 (_}{ y=x+4 (_}{}r=x+4<_>
3 4+2=9x3%* =171 3F4+18=3* =171 19 =3 =171 =9
(_}{}r=x—|-4
x =2

HaXOI[I/IM COOTBCTCTBYIOIIMEC 3HAUCHUA Y:

{}r=x+4<_>{}r=2+4<_}{v=6

x=2 x =2 x=2

Ortgert: (2;6)
IIpakTyeckas padora NeSS «Cucrembl ypapHennid. Meton aaredpandeckoro cJa0KeHus»

13x-y+2=0  |2x+6y=120 {3x—4y=5

1) |-x+y+4=0 2) | 2x — 2y =20 3) “2x+3y=7

{3}:—37—5:0 {(—Y:Ei {42{—531:—2
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Pemure METOIOM CJIOKEHHS CHCTEMY YPABHEHHH:

Sx -6y =", 3x -3y = 14,
10x + 6y = 8; 2x -Ty = 2.
9 5x + 4y = 25,
5x -3y = -3;
PemmuTe cUCTEMY YDaBHEHH METOAOM CIOMKEHUS
1) 3x-Ty =11, 3 2x -3y = 8,
6x + Ty = 16; Tx - by = -b.
4x + 2y =5,
2) X + 2y
4x -6y =-T;

IpakTnyeckas padora Ne56 «Cucrtembl ypaBHEHU. MeTO/T BBEJICHUSI HOBBIX MIEPEMEHHBIX»
3ananue 1.

Pemure cucreMy ypaBHEHHII METOAOM IIOJCTAHOBKH:

1 2x -y =1, 3) 2(x +2y) - 3(x — y) =5,
Tx -6y = —4; 4(x +3y)—-3y = 1T,
5r 8
2){2x—3y=2, B %-7y=14!
4x -5y =1; 2% . Y.
'? + E = 10
3amauue 2.
PemuTe cuCTEeMY VPDABHEHHUN METOJOM NOJICTAHOBKH:
3x +y =4, 32x -y)-5(x+y)=-T,
ox — 2y =14; 2(x +4y) -5y = 5;
2¢. . Ty .
5x -3y =1, " e R
Tx -6y =8; & _Y_n
8 2 '

IIpakTuyeckass padora NeS7. «lIpumeHeHMEe MaTeMaTHUYECKHMX METOJOB i pelIeHUs
COJIEPIKaTENbHBIX 3a/1a4»

1. Benocunenuct Ha mpoTskeHuM mepBbiXx 20 KM exaid co ckopocTbio 20 km/d,
cienyromme 15 km - 10 km/4, a mocneanue 30 kM - co ckopoctbio 10 km/4. HeoOxoaumo Haiftu
CPEIHIOI0 CKOPOCTh ABM)KEHHUS BEJIOCUIIEUCTA.

2. B cy000Ty akuuu MOJHSUINCH B II€HE HAa HEM3BECTHOE YHMCIIO MPOIIEHTOB, OJHAKO BO
BTOPHUK Ha TaKO€ K€ YHUCIIO MPOLIEHTOB OT HOBOM CyMMBbI OHM MoOjelieBenu. B pesynbrate
TAKOT0 CKayka IleH, OHM cTaiau Ha 4% nemesne. Heo6xonuMo y3HaTh MPOLIEHT, HA KOTOPBIN
aKIN¥ YBEITUYMIN CTOUMOCTH B CyOO0OTYy.

3. HMurepHer-npoBaiifiep (KOMIaHMs, OKa3bIBAIOLIAs YCIYyTd IO IMOAKIIOYEHUIO K CETU
WuTepHer) npeuiaraet Tpu TapupHBIX MJIaHA.

Tapudbiii AOOHEHTCKas 11aTa [InaTa 3a Tpaduk
TIJIAH
[Tnan «0» Her 2,5 py6.3a 1 M6
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600 py6. 3a 500 M6 tpaduxka
B MECSI]

[Tnan «500» 2 py0. 3a 1 M6 cBepx 500 M6

850 py6. 3a 800 M6 tpaduxka
B MECSII]

[Tnan «800» 1,5 py6. 3a 1 M6 cepx 800 M6

[Tonb3oBarens maHupyer, uyto ero Tpaduk cocraButr 600 M6 u, MCX0Ast U3 ITOTO, BEIOUpAET
HaunOosee AemeBbldd TapudHbld wiaH. CKOJBKO pyOJsiel JODKEH 3aIljIaTUTh IMOJb30BaTElb 32
Mecsll, eclii ero Tpaduk AelcTBUTENbHO OyaeT paseH 600 MG?

4.  PemeHo kKoMHary ( BKIIOYas IMOTOJIOK) OKJIEHTh 000siMu. OO0 MOKYIAIOTCS C 3a11acoM
20% ot oxienBaeMoil Twiomanu. CromMmocTh 000eB yka3zaHa B Tabmuie. IloTtonok pemieHo
OKJICUTH OCJIBIMUA 00O0SIMU, CTEHBI - 3eJICHBIMH.

[lupuna nBepu komHatel paBHa 0,8 M, BeicoTa - 2 M. Illupuna okHa - 1,5 M, BbicoTa - 1 M.
Ckosnbko pyOsei Halo 3amIaTUTh 32 000U, €CIM ICKU3 KOMHATBI IPEJICTAaBIEH Ha PUCYHKE?

48m

2.5 m

Lena oboes 3a 1 m2 | & pyD.) B 38ENCHMOCTH OT NOKYNKNX

ao 30 m2 ot 30 go 100 cebiwe 100 m2
M
Benwe 14 13 12
Jenenpe 12 1 10

IIpakTyeckas padora NeS8 «lIpsAMoyrosbHbII Mapaenenunen

[loBepxHOCTB, cOCTaBlieHHas W3 JBYX paBHbIXx napamenorpammoB ABCD u A;BC/D;u
YEThIPEX rapasiesorpaMMoB ABB A, BCC,B,, CDD,(C,, DAA D,
Ha3bIBacTCs mapaJuieaenuneaom (puc. 1).

Puc. 1 [Tapannenenunen

To ectb: mMeeMm nBa paBHbIX mapamienorpaMmma ABCD u A ;B;C,D; (ocHoBanus), oHu
JekaT B TapaUIebHBIX IUIOCKOCTAX Tak, 4To OokoBeie pebpa AA;, BB,, DDy,
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CC, napamnensHbsl. Takum 00pa3oM, COCTaBJICHHAs U3 MapaIeJIOTPAMMOB TOBEPXHOCTh
Ha3bIBACTCs MapaJliesienuIe oM.

Taxum 06pa30M, IMOBEPXHOCTH IMapaJUICIICIIUIICAAa - 3TO CyMMa BCEX IapalICIorpaMmMoB, U3

KOTOPBIX COCTaBJICH MapajlieIeIuIe].
CaoiicTBa nmapaJuielienuiena

1. IIpomugononosicnvle epanu napanieienunedd napaiieibHvl U pasHbl.
((uryps! paBHBI, TO €CTh UX MOXHO COBMECTUTDH HAJIOKEHHEM )
Hanpuwmep:

ABCD = AB;C D, (paBHbI€ mapaieaorpaMMbl IO ONIPEACICHHUIO),

AA BB = DD;C,C (tak kak AA;B\B u DD;CiC — mnpOoTHBOIOJOXHbIE TIpaHU
napajuiejenumnesa),

AA DD = BB;C,C (tak xak AA; DD u BB;C,C — mnpoTHUBOIONOXKHBIE TpaHU
napajuieeuneaa).

2. luaconanu napannenenuneda nepecekaomcs 8 0OHOU MOUYKe U Oelsimcs Mol mouKou
NONOAAM.

Huaronanu napamienenunena AC;, BiD, A;C, DB nepecekatorcss B onHoit Touke O, u
Ka)K7asi THaroHaib JICJIUTCS 3TOW TOUKOM momoiaM (puc. 2).

Puc. 2 I[I/Ial"OHaJ'II/I Hnapajujiejacnuiecaa IMepeCceKaruTCd MU ACIATCA TOYKOM NepeCCUCHU A
I10ITI0JIaM.

3. Umeromes mpu yemeepKku pasHulX U napaiieivHvlx pedep napannenenuneoa: 1 — AB,
AiBy,D|C;,DC, 2 - AD, ADy, B,Cy, BC, 3 - AA,, BB, CCy, DD;.
IIpsimoii mapaJiiesienumne/

Onpenenenue. Ilapanienenunen Ha3bIBaeTcsi NPSIMbIM, €CJIH ero OOKOBbIe pedpa
NEPHNEHIUKYJIAPHBI OCHOBAHUSM.
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[Tycts GokoBoe pebpo AA; MEepHEeHIUKYISIPHO OCHOBaHMIO (pHUC. 3). DTO O3HAYAET, YTO
npsmas AA| nepneHauKkyssipHa npsameiM AD u AB, KkoTOpbI€ Jie’KaT B IIIOCKOCTA OCHOBAaHUA. A,
3HAYUT, B OOKOBBIX TI'paHSIX JIEkKAT MPSIMOYTOJIbHUKH. A B OCHOBAaHHUSX JIEXKAT MPOU3BOJIbHBIC
napaenorpaMmel. O603naunM, ZBAD = ¢, yros ¢ MOXeT ObITh JTFOOBIM.

Br C1
At D1
3 S C
A D
Puc. 3 [Tpsamoit napasuieenuIe

Wtak, npsMoil mapaiienenures - 3TO MNapajjielienunea, B KOTOpoM OOKOBbIe pedpa
NEePIEeHIUKYIIIPHbl OCHOBAHUSAM Napajuleenue/1a.
IIpsiMoyroJibHBII NapaJulelenumnesn

Omnpenenenue. [lapanienenunen Ha3biBaeTcsl MNPAMOYIOJbHBIM, €CIH  €ro  OOKOBBIC
pebpa nepreHIuKyIsIpHbl K OCHOBaHUI0. OCHOBaHUS SIBJIIOTCS IPSIMOYTOJIbHUKAMHU.

[Mapannenenunenq ABCDA | B,CD; — npssimoyronbHbIii (puc. 4), eciu:

1. AA;1L ABCD (60okoBoe peOpo MNEepreHAMKYJISIPHO IUIOCKOCTH OCHOBAaHMS, TO €CTh
napajuleJIenue ] NpsiMon).

2. ZBAD =90°, T. €. B OCHOBaHUH JICKUT MPSIMOYTOJbHUK.

B1 Cr

A1 Dy

Puc. 4 IIpssmoyronbHbIi napasuieaenune

IIpamoyzonvuolii  napannenenuned  obradaem — 8cemMu  CEOUCMEAMU  NPOU3BOTLHO20
napannenenuneda. Ho ecTh JTOMOTHUTENBHBIE CBONCTBA, KOTOPHIE BBIBOAATCS U3 OMpEACIICHUs
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NpSIMOYTOJIBHOIO IapajjeaenuIieia.

Wtak, npsiMOyroibHbIi napaJjiejenumnesn - 3T0 NapajuleJenunel, y KOTOPoro OOKOBBIE
pebpa mneprneHANKYIsIpHbl OCHOBaHUIO. OCHOBaHMe NPSIMOYI0JIbHOIO MNapaJjJiejenunena -
NPSAMOYI0JbHUK.

CaoiicTBa NPAMOYT0JIbHOTO MapaJjliesienumnena
1. B npsamoyeonvnom napanienrenunede gce uleCms epameti npsamoy20ibHUKU.

ABCD u A|B;C|D; — npAMOyroJibHUKH IO ONPEICICHUIO.

2. bokosvie pebpa nepneHOUKYIApHbl  OCHO6AHUIO. 3HAYUT, BCce OOKOBBIE TI'paHH
MPSIMOYTOJIBHOTO MapajuieNienuIiea - MPSIMOYTOJIbHUKH.

3. Bce 08yepannble yenvl npsamoy201bH020 napaiieienuneod npsambie.

Paccmotpum, Hanmpumep, OBYTPaHHBIA YTOJI MPSIMOYTOJILHOTO IMapalijielienuIiesia ¢ pedpom
AB, 1. e. AByrpanHsbIil yroa mexay miaockoctsimu ABB; u ABC.

AB — pebpo, Touka A| JEXKUT B OJIHOI MIIOCKOCTH — B mmockoctu ABB|, a Touka D B apyroii
— B muiockoctu A1 B;CD,. Torga paccMaTpuBaeMblil JBYTpaHHbIN yrojl MOKHO €lie 0003HAYUTh
cienyromum oopazom: £AABD.

Bospmem Touky A Ha pedpe AB. AA| — neprnenaukymsp kK pedpy AB B minockoctu ABB,
AD mnepnenmukynsip k pedpy AB B miockoctu ABC. 3naunt, £A;AD — nuHEHHBIH yroi
JaHHOTO JByrpaHHoro yrina. ZA;AD = 90°, 3Hauut, AByrpaHHbIi yron npu pedpe AB pasen
90°.

£(ABB;, ABC) = £(AB) = 2£A;ABD= £AAD = 90°.
AHaIOrn4yHo JOKa3bIBACTCA, qTo J'IIO6I>IC ABYTI'PAaHHBIC YIJibl IpsAMOYT'OJIbHOT'O
napajjiciacnuicaa nmpsamabIc.

Teopema

Ksaopam ouazonanu npsmoyzonvhoco napanienenuneoa pageH cymme Kaopamos mpex e2o
uzmMepeHull.

[Ipumeuanue. JlnuHbl Tpex pedep, HUCXOMAUIMX W3 OJHOM BEPIIMHBI MPSMOYTOJIBHOTO
napajuleeuIena, sSBiIsoTCd U3MEPEHUSMU IPSAMOYTOJIBHOIO Mapajulenenunena. Mx wmHorna
Ha3bIBAIOT JUIMHA, IIMPHUHA, BBICOTA.

Hano: ABCDABC;D; — nmpsimoyrosbHbIN nTapayuienenumnes (puc. 5).

—_ 2 2 2
Noxasary: ACL = AB® + AD? + AAY
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C1 D1

Br1 T A

Puc. 5 IlpsimoyronbHbIN apasuieenumne

JlokazarenbCcTBO:

[Ipsamas CC; nepnenaukynsipHa miockoctu ABC, a 3Hauur, u npsmoit AC. 3Hauwur,
tpeyroiabHuK CC A — npsmoyronbHsid. [1o Teopeme I[udaropa:

AC} = AC* 4+ CCf

Paccmotpum npsamoyronbabiil TpeyroasHuk ABC. Ilo Teopeme [Tudaropa:

AC? = AB* +BC?

Ho BC u AD — npoTHBONOJI0XKHBIE CTOPOHBI IIpAMOyrojbHuKa. 3Hauut, BC = AD. Torpa:
AC? = AB* + AD?

Tax kax ACi = AC® +CC}  AC® = AB®+AD® | AC] =AB®+AD?+CC 1o

CCi=AA, 10

-
rs

ACf = AB"+AD +AAy | TpeOOBaJIOCH 10KA3aTh.

CaencrBue - /lnaronaau npsiMoyroJibHOro napaJuiesienumnena paBHbl
Juaconanu npsamoy2onvHo2o napanieienuneod pasHul.

O603naunm uzmepenus napamienenunena ABC kak a, b, ¢ (cm. puc. 6), torna AC; = CA;| =
B,D=DB, = va? 4+ b* + 2.
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C1 D1

B1 Al
€
C_; _______________ 1 D
T b
7T
B A
Puc. 6
Kyo

Ompenenenue. [IpsiMoyroJibHbI mapaJiesienunel, y KOTOPOro Bce TPU H3MepeHUs
PaBHbI, Ha3bIBAETCSI KyOOM.

Bce epanu kyba — smo pasHuvle keadpamboi.

3anava 1 HaiiTu qtuaronann kyoa

Haiitu nuaronains ky6a ¢ pedpom 1 (puc. 7).

Gf_ D+
B1 At
E
G_‘___:"I ___________ b D
B 1 A
Puc. 7

Pemenne:

I L) L) ) = L) - e
AC, = JABZ+AD? + AAT = V1P + 12+ 17 =3

/3
Otser: ¥~ cm.

3agaua 2

Pucynok

Han xy0 ABCDAB,CiD;(puc. 8). Hoxaxute, uro tuiockoctu ABC,u A;B;D
NepHEHANKYIISIPHBI.
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D+ C1
A1 ;i B
S D
r.’ . _‘\-‘ ______________ 3 G
A B
Puc. 8

JlokazarenbCcTBoO:
[Tpsmbie BC) u B|C nepnenaukymnspHbl kKak quaronanu ksajapara BB;C,C.

[Ipsmas DC nepnenaukynspHa miockoct BB Cy, a 3nauut, u npsmoit BC;, kotopas nexut
B 3TOM MJIOCKOCTH.

Nwmeem, mnpsmas BC, mepnenaukynspHa aByM nepecekaromumes npsmeiM B;C u DC
IJI0CKOCTH, 3HauuT A B;D. 3nauuT, npsamas BC, nepnenaukynspHa miockocty A BD.

[Tnockocts ABC; mpoxomut uepe3 neprenaukyisip BC; ko Bropoii mmiockoctu A B;D,
3HauuT, TIockocth ABC;m A|B;D mnepneHmuKyaspHbl MO MPU3HAKY, YTO M TPeOOBAIOCH
JIOKa3aTh.

IIpakTnyeckas padora NeS9 «PemeHue crepeoMeTpUUYECKHUX 3a7ad, CBSI3aHHBIX C
HNEPHIEHAUKYIAPHOCTBIO MPSAMBIX W IUIOCKOCTEH, MCIONB3Ysl IJIaHUMETpudeckue (GakThl U
METOJIbI»

«IlepneHAUKYJISIPHOCTH NPSIMOM M IJIOCKOCTH»

Bapuanr 1
B, o
A, 4 Al. ITonw3ysck n300pakeHHEM Ha pUCYHKE 1, Ha30BHUTE:
a) Touky nepecedenus npsimoir AD ¢ mmockocteio DD C;
= 0) nmuHuto nepecedeHus mwiockocreit ADD; u D;CD.
------------------ B kakoit u3 mnockocreit ADD;, A1BB, BB;C;, BCD nHe nexxut Touka
AL D A?
Puc. 1
5 A2. TlepeyepTuTe PUCYHOK 2 B TETPAIb
Y TIOCTPOMTE:
a) TOYKY [epeCceUeHUs IpsIMOi MH c

miockoctbio ABC;
0) JMHUIO

Bl. Touka O -

nepecevenus miockocreir MHB u ABC.

LIEHTP OKPYXXHOCTH, OINHCAHHOW OKOJIO




tpeyroiabauka ABC. Ilpunagnexut au Touka C MIOCKOCTH, B KOTOPOH JIEKAT TOUKH A,

Bu O?
Bapuant 2
B, (83
A 2 Al. ITonp3ysick N300pakeHUEM Ha PUCYHKE |, Ha30BUTE:
a) Touky nepeceuenus npsmod MC ¢ minockocteio B;BCy;
M 0) munuto nepeceyenus miockocreit MC;C u BCB;.
------------------ ¢ B kakux u3 mnockocreit ADD;, ABB;, ABD, MD,C,, nexur npsamas
AL D MD,?
Puc. 1 y
A2. IlepeuepTuTe pPUCYHOK 2 B T€TPaJb U IOCTPOMTE:
a) TOYKY nepeceyenuss npsmod PK ¢ mutockoctero
D
ABC, N /’]\\
0) JIMHUIO \ nepeceuenus miockocreid PKC u ADC.
Bl1. Touka O — // H \""\\ LHEHTP OKPYKHOCTH, OIMCAaHHOW OKOJO
/’ \'\.\ yerbipexyroyibiuka ABCD. Touku A, O u C
NPUHAJIEKAT " / mockoctn & [Ipunamie:xxur 1M 3TOU
IIOCKOCTH S~ BepuHa D?

«llepnenaukyassp u HAKJIOHHBbIE. YroJ MeKAy NpAMOi H

IVIOCKOCTBIO. /IByrpaHHbIH YyroJ»
Bapuanr |

1. Ilpsmas a mapamienbHa IUIOCKOCTH o, IpsiMasi b Takke mapajuiesbHa IVIOCKOCTH
a. MoryT i1 a u b:
a) beITh mapannensHpIMU?
0) Ilepecekatncs?
B) BBITH CKkpermuBaromuMucs npsMpIiMu?
2. Touka M JIEKUT BHE IIJIOCKOCTH napajuiejaorpaMmma ABCD.
a) Jlokaxure, 4Tro cpegHHE JMHUM TpeyroibHukoB MAD u MBC mnapasmienbHsI.
0) Hailinqute 5TH cpeaHue JUHUM, €Clu OOKOBas CTOpPOHA MapajuiesiorpaMMa paBHa 5, a
€ro BbICOTa paBHas 4 U JEJIUT CTOPOHY, K KOTOPOI MpOBEACHA, IIOTOJIaM.
3. Ilnmockocts o nepecekaer cropoHsl AB u BC tpeyronbauka ABC B Toukax M u N
cooTBeTcTBEHHO. BN:NC=5:8. MB:AB=5:13.
a) Jlokaxwure, uro AC || a.
0) Haitnure MN, ectu AC=26.
4. Yepe3 Bepmmny C kBagpara ABCD, mpoxoaut npsmas CK, He nexamas B IUIOCKOCTH

KBaapara.
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a) Jlokaxxure, uto CK u AD ckpentuBarommecs.

6) Uemy pasen yron mexay CK u AD. Yron CBK pasen 45 rpagycos, yron CKB pasen 75
rpaaycoB?

Bapuant 11

1. [Ipsimas a mepecekaeT IIOCKOCTh @, MpsiMast b Takke nepecekaeT IIOCKOCTH o. MOoryT ju a u
b:

a) beITh napamienbHBIMU?

0) Ilepecekarbcs?

B) BbITh ckpermuBaronmmucs npsaMbIMu?

2. Tpeyroapauk ABC u tpaneuums KMNP wumeror obmyto cpennioro nunauto EF, MNJEF,
EF||BC.

a) okaxwure, uto BC|| KP.

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

3. Ilnockocth o mnpoxonut dvepe3 cropoHy AB tpeyrompHuka ABC. Ilpsmas mnepecekaet
ctoponbl BC n AC B Toukax M u N cootBerctBeHHO. MC:BC=6:13, NC:AN=6:7.

a) Joxaxwure, uro MN || a.

0) Haitnure MN, ecmu AC=39.

4. Touka F nexxut BHe muiockoctu Tpaneuuu ABCD.

a) loxaxure, uro AF u BC ckpeuuBatomuecs.

6) Uemy paBen yroa mexay AF u BC, ecnu yroan AFD pasen 70 rpanycos, yroa FDA pasen 40
rpagycoB?

IIpakTnyeckas padora Ne60 «IloaroToBka Kk KOHTPOJILHON paboTe»
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1 IInockoctu o u [} mepecekaioTca no npaMoi a. M3 Touxkn M nposeneHb
MepneHANKYAApEl MA ¥ MB cooTBeTCTBEHHO K TLTocKocTAM o U . IIpsa-
Maf a nepecexaet maockocte AMB B rouke C. Jlokamure, yro MC 1 a.

2 IlrockocTy o ¥ B B3aMMHO MEPNEHAWKYIAPHBI B TEPECEKAIOTCA IO
npamoii a. U3 toukm M nposesess nepneHAMKyaaspsl MA u MB
K 9THUM ILTocKocTAM. IIpAamMas @ nepecekaeT miaockocTe AMB B TOu-
Ke C. a) JlokaxmuTe, uTo YeThipexyrolsHHK ACBM aBndercsas mpaAMO-
yroibaukoM. 6) Haidinure pacerosuue or Touku M no npaMoi a, ecau
AM = m, BM = n.

3 IInockocTu o m B mepecexkawTcA N0 NPAMOH @ M IMePHEHAHKYJIADHBI
K IIOCKOCTH Y. JlOKa)KuTe, YTO nNpAMad ¢ OepHeHIHKV/IADHA K ILIoC-
KOCTH 7.

4 O6masa cropoHa AB tpeyronsaEukoB ABC u ABD pasra 10 cm. IL1ocko-
CTH 3THX TPEYTOJBHHKOB B3aUMHO nepneBAMKynApHEl. Haitaute CD,
eclIH TPeyrOJBHHKH: a) paBHOCTOpPOHHHEe; §) DpAMOYroibHBIE pPaBHO-
OeapeHHble ¢ ranoTeny3oi AB.

3 IIpsamas a He mepneHJUKYJIAPHA K ILIOcKoeTH o. JlokaykuTe, 4TO CV-
MIECTBYET IIJIOCKOCTh, NPOXONfAINAasi 4epe3 NpaMyIo d ¥ IepneHguKy-
JAAPHAA K MJOCKOCTH (L.

PemeHue

Yepes npoH3BONBHYI0 TOYKY M npamMol a mposeaeM NMPAMVIO p, Iep-
NeHAWKYJIAPHEYI0 K IJIOCKOCTH (O, ¥ PACCMOTDHM ILTOCKOCTE 3, mpoxo-
AAMYIO Yepead npaMble ¢ ¥ p. [InockocTs P ABIAeTcA MCKOMOMH, Tak
KaK OHA IIPOXOJHT Yepe3 MPAMYIO @ H N0 IIPHIHAKY NMepNeHAUKYIAD-
HOCTH JBYX ILIOCKOCTEH NepHneHAHKVISDHA K IJIOCKOCTH (.

IIpakTuyeckas padora Ne61 «Iliomanp NoBEpXHOCTH MPU3MBIL, TUPAMUIbDY
3aganue 1

Haiiqute mnuomans NOBEPXHOCTH MHOTOTPAaHHMKA, W300paKEHHOTO Ha pHCYHKE (Bce
JBYTPaHHbIE YTJIbI IPSIMBIE).

3ananue 2

Yepez CpenHIO JIMHHAIO OCHOBAHMS TPEYroJbHOM TNpPU3MBI, TIPOBEACHA IIOCKOCTB,
napajuieiabHas OokoBomy peOpy. Haiinure momans OOKOBOWM TMOBEPXHOCTH TPHU3MBI, €CIU
I01a b OOKOBOM MOBEPXHOCTH OTCEYEHHOM TPEyrojbHOM MpU3Mbl paBHa 37.

3ananue 3

Haiinute 06beM MHOTOTpaHHUKA, U300paXKEHHOT0 Ha PUCYHKE (BCE ABYIPaHHbBIE YTJIbI IIPSMBIE).

\
FpR—— |
iy pp—— S—

\
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3aganue 4

Haiinute 06beM MHOTOTpaHHHKA, H300PAKEHHOTO HA PUCYHKE (BCE IBYTPAHHBIC YTIIBI TIPSIMEBIE).

5 | 1
)

|
| 2
4 j SORE

IpakTnyeckas padora Ne62 «llimomaas MOBEPXHOCTH HWIMHAPA»

Puc. 1. ununapudeckas 60uka

Mpbl ¢ BaMM 3HaeM, 4TO TaKoe IMJIUHJIpP, MONpoOyeM HalTH IUIOIIAJ b €ro MOBEPXHOCTH.
3ayeM HYXXKHO pemiaTh Takylo 3amady? Hampumep, Hy)KHO TOHSTh, CKOJIBKO MaTepHalia MOHaeT
Ha U3roTOBJIEHUE HWIMHApUYecKoil 6ouku (Cwm. Puc. 1).

Puc. 2. [Inzanckas OamrHs

Nnu ckonpko Kupnuued MOHAZOOUTCS, YTOOBI CIIOKHUTh KHPIUYHYIO OamrHio (Bpoje
[Muzanckoii, Toapko poBHYH0)? (CMm. Puc. 2.)
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Puc. 3. bouka, oOMOTaHHas1 TKAHBIO Puc. 4. Pazpe3annas TkaHb

KoneuHo, u3mMepuTh miomaab 0OKOBOW MOBEPXHOCTH IUIMH]PA MIPOCTO TaK HE MOTYIUTCS.
Ho npexacraBum cebe Bce Ty ke 60uky, oOMoTanHyto TKaHbio. (CM. Puc. 3.) Kak nHaiitu miomanp
kycka Tkanu? Hy KOHe4HO, pa3pe3aB TKaHb W pa3noxuB e¢ Ha crone! I[lomyuurcs
MPSIMOYTOJIBHUK, €r0 IIoniab jJerko HaitneM. (Cm. Puc. 4.)

Puc. 5

Caenaem Tak ke ¢ HMWIMHAPOM. «Paspexem» ero OOKOBYIO TMOBEPXHOCTh BJOJb JIFOOOI

oOpa3yroleid, HarmpuMep Ady (Cwm. Puc. 5.)

v o)

A 2

P — —————

oy

Puc. 6. Pa3BepTka O0KOBOI1 MOBEPXHOCTH

Teneps «pazMoTaeM» OOKOBYIO MMOBEPXHOCTh Ha IIOCKOCTb. [Tonyyaem

Al Al

MPSAMOYTOJIbBHUK ‘41‘425’251, rae ‘411/1 1 — oxHa W Ta XK€ TOYKA Ha MIIHHPE (aHATOTUIHO AZI/I 2
). (Cm. Puc. 6.)

Takoit mpsAMOYTOJIFHUK HA3BIBACTCS PA3BEPTKON OOKOBOM IMMOBEPXHOCTH ITUITHH]IPA.
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Puc. 7. PazBepTka O0KOBOI MOBEPXHOCTH

UYTo MBI 3HaEM PO ATOT NPSAMOYrobHUK? Ero cropona A14, paBHa BBICOTE IIMIIMHAPA (BEIh
!

oGpasyiomas pasra Bbicote). Jpyras cropora “11 papma juimne OKPYKHOCTH OCHOBAHHS, TO
ects 278 (Cwm. Puc. 7.)

2tRh  irar Son = 27RR. B

3HaAuuT, MJIOIIAAb NPSIMOYrOJbHUKA paBHA rae — pammyc

OCHOBaHUA HUJIMHAPA, h — BBICOTA.

IInomanb mMoTHOM MOBEPXHOCTH LUJIHHAPA

Hapsiny ¢ momansio OOKOBOM IMOBEPXHOCTH MOXHO HANTH W IJIOMAAb MOJHOM
noBepxHocTH. [lIst 3TOro K Iwiomaar OOKOBOH IMOBEPXHOCTH HANO MNPHOABHUTH TUIOIIATIA

R TERZ

ocHoBaHMH. Ho Kax10e OCHOBaHME — 3TO KPYI pajnyca ', 4bs IJIOLIAAb 0 (hopMyJsie paBHA

OKOHYATEIbHO, UMEEM:

_ 2 _
Sun = Sgn + 2R = 2nR(R + h}, rae R_ paauyc OCHOBaHUS LIUIIMH]PA, h_ BBICOTA.

IIpuMeps! 32124 HAa NIPUMeHeHUE BbIBeIeHHBIX (OpMY.JI

o)
A B

Puc. 8. Mnmoctpanus k npumepy 1

Ilpumep 1. Ilnomans GOKOBOM MOBEPXHOCTH IIJIMHJIpA paBHA 5. Haiitn momomaabs oceBoro
ceuenus muuHapa. (Cum. Puc. 8.)

Sem = 2TRM | So.= 2R Soc= Sgnil =

Pemenne. Kak MbI 3HaeMm, . 3Ha4uT
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Puc. 9. Unmoctpauust k npumepy 2

5
OtBeT: ™.

Ilpumep 2. Beicora uunuuapa Ha 12 cMm Oofblie ero paawyca, a IUIOMAAb IOJHOMN

MOBEPXHOCTH PaBHA 2881 ¢M” Hajity panunyc ocHoBaHUA U BbIcOTY. (CM. Puc. 9.)

Pemrenwue. ITo Gpopmyite nmeem: 2nR(R +h) = 288m; R(R +h) = 144.

ITo ycnoBuio, h=R+ 12, UMEEM:

R(2R+12) =144; R?+6R—-T72 =0;

R=6
R=-12

Tak kak paanyc NOJOKUTEIEH, TO R=6cv;h =18 cm

OTBCTZR =6cm; h =18 cM

IIpakTyeckas padora Ne63 «Iliomans 00KOBONM M MOJIHOH MOBEPXHOCTH KOHYCa»

1. Paguyc ocHOBaHus KOHYca paBeH 3, BbicoTa paBHa 4. HalinuTe miomans

MIOJIHOM NMOBEPXHOCTU KOHYCA, €r0 00bEM.

2.0ceBo€ ceueHne KOHyca paBHOCTOPOHHUN TPEYTOJIbHUK CO cTOpOoHOM 10cMm.

Haiitu mmomnanbs O0KOBOI M MOTHOM MOBEPXHOCTH KOHYca. O0BheM KOHYca.

3./lnaronainb 0CeBOro CEYEHUs LHUIMHAPA paBHa 48. Yoo MexXy 9TOU

JIMaroHanbelo u oopasyromieit pased 300. Halinure paanyc nuauHApa, €ro BHICOTY,

IUIOINAAX OOKOBOM U MOJIHOM MOBEPXHOCTEN M 00BEM.

4.Ilycts V, r 1 h cooTBeTCTBEHHO 00BEM, paInyC U BbICOTA UIUHApPA. Halaure:

a) V, eciu =272 cM, h=3 cm; 0) 1, ecmu V=120 cm3, h=3,6 cm; B) h, eciu r=h,

V=8mn cm3

IIpakTyeckas padora Ne64 «BbruucieHne miIomaau NOBEPXHOCTH TeJl BPaIllCHUs.»
Bapnanr 1
1. OOpa3ytomias KOHyca paBHa 8 CM M HaKJIOHEHA K IUIOCKOCTHM OCHOBaHHS moj yriom 30°.
Haitaue monHyro MOBEpXHOCTh KOHYCA.
2. boxoBasi MOBEPXHOCTh KOHYCa paBHA S, a paauyc ocHoBaHus — R. Haiinure muymmHy Xopsl
OCHOBaHUS, KOTOpasi BUJIHA U3 BEPILHMHBI KOHYCA MO/ YTJIOM O
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3. Paguycel OCHOBaHHI YCEYEHHOTO KOHYCa paBHBI 3 U 6 cM. Haiinure 60KOBYIO TOBEPXHOCTh
KOHYCa, €CJIM €ro BbICOTa paBHa 4 CM.

Bapuant 2

1. BricoTa kKOHyca paBHa 3 CM M cOCTaBJSIET ¢ oOpa3zyromieit yroa 60°. Haiinure mosHyro
IIOBEPXHOCTh KOHYCA.

2. bokoBas mOBEpXHOCTh KOHyca paBHa S, a oOpasywomas — |l. Halgute mmuHy Xopmbl
OCHOBaHUs, KOTOpasi BU/IHA U3 LIEHTPa OCHOBAHUS II0]] YIJIOM O

3. Panuyc Gouiblliero OCHOBaHUsI YCEUEHHOTO KOHYCa paBeH 7 CM, a €ro BbICOTa U 0Opasyromias
paBHBI 3 ¥ 5 cM cOOTBEeTCTBEHHO. HalinTe 0OKOBYIO MOBEPXHOCTH KOHYCA.

IIpakTnyeckas padora Ne65 «O0beM NpU3Mbl, HHJIMHAPA, TUPAMHUAbI, KOHYCA H IIAPa»

Jlerko WM CHOXHO BBIYMCIHATH 0O0BeMbl? [loka MBI ymMeeM HaxXOIUTh JIHUIIb OOBEMBI
napajjieNienune 0B, HWIMHAPOB U HPU3M, MO3TOMY 3ajJaya BBIYMCICHHS OOBEMOB KaXKeTCs
JIOBOJIBHO JIETKOU. [leicTBUTENBHO, U (POPMYIIBI TOKA3BIBAIUCH O€3 TPy/la, U BEIYUCICHUS ObUIN
HE CIMIIKOM rpoMo3akuMu. CoOCTBEHHO, (hopMysa /Ui HAXOXKACHUS 0ObeMa MPSIMOYIOJIbHOTIO
napajuIeIenuIe1a U3BECTHA €IIe ¢ Ha4aIbHOU LIKOJIBI.

Uness Oblma oTHOCUTENBHO TIpocTa. MbI BBeIM 00BbeM Kyba, depe3 HEro Haluid 00beM
NPSIMOYTOJIBHOTO Tapalielienuea, Mo CyTH, «pa30uB» €ro Ha KyOHMKH, OTCIOAA MPUIILIH K
npu3Mam, a oT HUX — K unHapaM. Ho B ciayyae nupaMuipl 1 KOHyca «pa30uTh» UX Ha KYOUKHU
HE MOJTYYUTCH.

XoTs apeBHUE rpeku npoboBanu. B V Beke 70 H. 3. rpedeckuM MaTeMaTUKOM JleMOKpUTOM
ObUIO BBICKA3aHO IPEIOJI0KEHNE, YTO 00BEM MUPAMUJIBI PAaBEH TPETH 00bEMa MPU3MBI C TEM
K€ OCHOBAHUEM U TOM K€ BBICOTOM. /[0Ka3aTh 9TO HE CMOT HU OH, HY MOJTY4YMBIINUN [T03JHEE TOT
ke pesynbrar EBkima. Bnopouem, gaHHas Qopmyna  HOATBEp)KIAlach IMPAKTUKOH —
JNEHCTBUTENIBHO, MBI MOXEM H3MEpPUTh 00beM 1000 KOHKpPETHOW NHpamMHbl ¢ JI0OOH
CTeNeHbo ToyHOoCcTU. Hampumep, ecinu B3SITh NMUPAMUAKY U 3allOJIHUTH €€ YeM-HUOYAb (BOJOM,
IIECKOM), @ ITOTOM BBIUYUCIUTH 00OBEM TOr0, YeM MbI 3alOJHSIM. Brpouewm, yueHsle u mo cei
JIeHb MBITAIOTCS Pa30UTh MPU3MY Ha TPU PABHBIX MUPAMUJbI, UTO JOKa3ai10 Obl GOpMYyITy.

IIpakTuyeckas padora Ne66-67. KomOuHaius MHOTOTPaHHUKOB U TEJ BpaIllEHUS.

1. Paauycel OCHOBaHMI yce4eHHOro KoHyca 3 M 1 6 M, BeicoTa 4 M. Halinure
00pa3yromIyro.

2. Jlmametp mapa 25 cm. Ha ero noBepxHoCTH AaHbl TOYKA A U OKPYXHOCTb, BCE TOUKU
KOTOpO# ynasensl (mo npsiMoit) oT A Ha 15 cm. HaiinuTe paguyc 3Toit OKpy>KHOCTH.

3. Bricora nununapa 6 cm, paauyc ocHoBaHus 5 cM. Halinure miiomans ceueHus,
IIPOBEJEHHOTO MapaJlIeIbHO OCH LIWJIMHIPA HA PAaCCTOSHUU 4 CM OT HEe.

4. BeicoTa nuiMHApa 8 1M, paguyc OCHOBaHusA 5 M. [{unuuap nepecedeH MI0CKOCThIO Tak,
YTO B CEYEHHH MOJIydmIcs KBaapar. HaliiuTe pacCcTOsIHME OT 3TOTO CEYEHMS 10 OCH.

5. Beicota nununapa 2 M. Paanyc ocHoBaHus 7 M. B 3TOT IMIMHAP HAKJIOHHO BIMCAH
KBaJparT TaK, YTO BCE BEPIINHBI €T0 JIEKAT Ha OKPYKHOCTAX OCHOBaHMWU. Haiinure
CTOPOHY KBaJipaTa.

6. Paanyc ocHoBanus koHyca 3 M, BeicoTa 4 M. Haliaute oOpa3zyromyro L

7. OO6pa3yromiast KoHyca | HakJIOHeHa K TUIOCKOCTH OCHOBaHUs 1o yriiom 30°. Haitnure
BBICOTY.

8. IlpaBuibHas n-yrojapHas mpu3Ma BIKcaHa B map paguyca R. PeOGpo ocHoBaHus mpu3Mbl
paBHoO a. Haiinure BbicoTy npusmsl npu: 1) n = 3;
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2)n=4;3)n=06.

O0beM NUpaMKUAbI M YCEYEHHON MMPAMU/IbI

B namu nuu dopmyna naBHo qokazana. U crienano 3To ¢ momMoibio uHTerpanos. [Tomuum,

b
V= Slx)dx
qT0 -‘ra (x) , TIe 5(x) —  23TO  IUIOWIAJb  CEUYEHHUSA burypsr IIOCKOCTBIO,

MEePIECHANKYJISIPHON HEKOTOPOI OCH, KOTOPYIO MbI IIPOBEJIH.

C moMomipI0 3TOTO METOJIa BBIBEIeM 00beM mupamuabl. Haunem ¢ o0beMa TpeyrojbHOU
HHpaMHHLL

0ABC O |4
Paccmotpum nupamuay (7 — BepmnHa), 0003HAYMM €€ 00beM Yepe3  ; IJIOMIAIb ee

OCHOBaHUS Sapc = 5; ee BhICOTa OH = h (cm. Puc. 1).

o)

OABC

Puc. 1. Ilupamua

ox OH M
[IpoBenem och ~ ", COBNANAOILYIO C JIy4OM . PaccmoTpuM mpou3BOJIBHYIO TOYKY = Ha
y A,B,C,
9TOW OCH BHYTPH NUpaMHbl. Uepes3 3Ty TOUKY MIPOBEIEM CEUEHUE

V= SCdx | S(x)

, HCPIICHAUKYIIAPHOC

AyBy

N C
Hamedt ocu. [lomHuM, 4TO IJTOIA/Ib CEUEHUS 1 (cm. Puc. 2).

Beipasum, uemy paBHO S{x}.
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Puc. 2. [IpoBenenHbie 0Ch 0x Y MEPIICHANKYJISIPHOE OCH CEUCHUE 4,B,C4

3 AA,B,C,~AABC, A,B,C, ABC
aMCTHUM, 4TO . U3 TOI'O, YTO IIJIOCKOCTH )41 NEPHNCHANKYIISAPHBI

[0} A,C, | AC B,C, |BC _A,B, || AB
ocu , CJICAYCT, 4YTO IIJIOCKOCTH ITapaJlJICJIbHbI, 4 3HAYUT, , u .

AA,0C,~AAOC AB,0C,~ABOC AA,0B,~AAOB
Torma moisryyaercs, 4to , u

A6 _ 06 _B6G _ 45 _
yTo € ec  BC 4B (1o TpeTheMy npu3HaKy noaoous) (cM. Puc. 3).

, OTKyJla CJIEIYeET,

Puc. 3. [lonoOHBIE TPEYTOTHHUKH

Haiinem, yemy paBeH ko3 duiment nonodus k

P AAHO AA MO k
acCMOTpPUM u . OHu momobHbpl ¢ TeM ke KOIPPHUIHEHTOM ~, T.
Kk 9¢ 04 , a 3Hauwt, 94 OH . W3 ycnoBus OH= h,, yCTh ME = *,
oM _hzx _
rorma M = h—x [Tonydaem, uto O & )
& .2 ol
L43BsCy _ g2 slx) _ (n :;} S(x) = sk :c}
VuuTBIBas, 4TO ~LAEC , TIOJydaeM S L R
OKOHYATENbHO,
R R E(R-x)? o philx-n)? . _ o lx=r)® R _ (_s-h“ _ Sk
V_-ru S{x]dx—fu RZ dx—.‘:?fu = dlx—h) =573 0o~ ° 3?:5)_ 3
1
§ V=:S5-h
Wtak, MbI JOKa3a1H, YTO 00BEM TPEYTOIBHOM MUPAMHUIBI 3 .

Ocranoce BbIBeCTH (OpMYJIy sl TMPOU3BOJBHOM MUpaMUAbL. DTO JAENaeTcss IMPOCTO:
pa30uBaeM MPOU3BOJIbBHYIO TUPAMUTY Ha TpeyroyibHbIe (cM. Puc. 4).
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C

Puc. 4. Pazouenune npou3BoIbHON MUPAMHJIBI HA TPEYTOJIbHBIC

Torna

'PI' S:I.Dﬂ-].h_l_szbﬂ-].h_l

— — - =1y.
opamEp. Vl TR OEp. + VZ TROEP. 3 3 - E h {Slﬂ-l'_'[-l. + SEEHZH.} T3 h-S

Op.ITHp.

Wrak, OKOHYATENHbHO, TeOpeMa, KOTOPYI0 MBI JOKa3adu: 00beM NHpaMHIBI PaBEH TPETH
1
V==5-h

MPOU3BCACHUA TIJIOIIAaAN €€ OCHOBAHHW U BBICOTBI 3 .

B kauectBe cienctBusi MOXKHO J0Ka3aTh U (POpMyIy JUIisi BHIYMCICHUS 00beMa yCEUCHHOU

=~h(S, + /5,5, +5,)

Vv =
VCIMHP. o
nupamuasl (M. Puc.  10): A€  — BbBICOTA YCEUYECHHOM

5 5 .
nUpaMuJibl, @ ~1 1 =2 — [IIOLAAU €€ OCHOBAaHUI.

S

1
(

Puc. 10. Yceuennas nupamuga

Joka3areibcTBO (0€3 MHTErpaJia)

1
Viap. = =S h
JlokaxkeM, 4TO 3 . Kak u B mepBom Jj0Kka3arenbcTBe, Mbl IOKXEeM (OpMYITy JUis

TPEYroJbHOW MUPaMH/Ibl, @ Kak OHA 00001aeTcst 0 MPOU3BOJIbHOM, BBI YK€ 3HAETe.

SABC 5 AABC
ITycth — TpeyroJyibHasi MMpamMHJia, - — BEpILUHA, — ocHoBanue (cm. Puc. 5).
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B

SABC
Puc. 5. — TPEeyroJbHas NupaMuia

JlomoTHIM 3Ty TUpaMHTy 10 MIPU3MEI C TEM K€ OCHOBAaHHEM U BBICOTOM (cM. Puc. 6).

Puc. 6. IIpuzma ABCSB, €y

, . SABC SBCB, SCC,B
OTa mpu3Ma cOoCTaBlIeHa U3 TPEX MUPAMUJL: TaHHOH , u

1 (cm. Puc. 7).

Puc. 7. IIpusma u3 Tpex nupamusu

103



Ped&Bompdfiy Bcxomnyro HI/IpaMI/II[yABCS U [UpaMUIy BCSB, 3amerum, uréBy

HUX AXBa® rtpeyronbpHuku, 00pa3oBaBIIMECS NPH NPEBEIECHUM IUATOHAIA B
napaieorpaMme hy. =BpicoTel, mnpoBelieHHBIE M3 TOYKM HA KAKAYI0O M3 OTHX
MIJIOCKOCTEH, COBITaIal0T (cm. Puc. 8).
c
S
C
A
B
ASB,B

Puc. 8. BricoTa, mpoBeieHHas! K TIIOCKOCTH

ABCS FEBCSB,
u

Pa3 Yy nupamMua PaBHBI BBICOTHI nu OCHOBAaHmU1, TO PaBHBI n

Vascs = Vacss,

00BbEeMBI (crmemyeT 3 paBeHCTBA 00bEMOB PABHOBEITMKUX TEM).
S5CC, B, 5CBF vV =V
AHAJIOTMYHO €CJIM  PACCMOTPETh HPAMUIbI 171y 1 qo <GB TSCEE, - p
ACC,B, = AB,BC B,C
K. (KaK TpeyroJbHHUKH, 00pa30BaBIIUECs MPH MPOBEICHUH TUATOHAIH B

BB,C,C S
). BBICOTLI, MNPOBCACHHBIC M3 TOYKM Ha KaAXKAYIO U3 OTUX
h,=h

napajjiejiorpaMmme

IJIOCKOCTEH, COBIIAAAI0T 2 (cm. Puc. 9). To ecTb miomaay OCHOBaHUM U BBICOTHI PaBHBI.

d

BB,C,C
Puc. 9. BricoTta, npoBeneHHas K MIOCKOCTH

HOJ’IY‘-II/IJ'II/I, 4qTo BCEC Tpu MUupamMuJabl HUMCIOT OJINH n TOT XKEC

Vsces, T Voces, T Vases = 3Vages =5 h

[ ECC, B [SI‘.'.'EE [ ABCE !
152 : , TO ecTpb ™ ,

00BeM
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Sh

V =
AECE
OTKyJa 3 . Teopema nokazana.

O0beM yceueHHOM MUPAMM/IbI

A,B,C,A,B.C s,

. S
Nrak, nycTb y yCEYEHHON NHUPAMHUJIBI 2 OCHOBaHUs MMEIOT IUIomaau ~ 1 72;
h . o
BbICOTA — . JIOCTpOUM 3Ty yCEUEHHYIO MUPaMUAY 10 OOBIYHOM mupamusl. IlycTs = — BepmHa
M, M
nupaMuel. OnycTUM BBICOTY, OHA IIEPECEYET OCHOBAHUSA B TOYKAX LM 2 COOTBETCTBEHHO.

[lycTh OM; ==x (cm. Puc. 11).

Puc. 11. Unnroctparus K yCIOBHIO

LA

E= =
3ameTum, 4TO AdyB,C~AA4, B, s,

paHHee).

C
21 xoopduumeHT mnoaO0HS (060CHOBBIBAJIOCH

Toraa o4yeBHAHO, YTO 00BEM YCEUEHHON NUPAMUIBl PAaBEH PA3HOCTH OOBEMOB OOJIBILION
NUPaMU/Ibl U MaJIOH, TO €CTh:

1 1
V=Vousnec, ~Voamc = 551{3‘ +h) - 552 Tx

. X
OcTranocs HAlTH

4M, _ s
AAB Cy~AALERC A M, 45
N3 Toro, uro 1711 27275 noyyaem T (B cwIry TOro 9TO 3TO
COOTBETCTBYIOIINE OTPE3KH MOJOOHBIX (DUTYP, YbH IUIOIIATN HAM U3BECTHBI).

OM, _ hix

Sy
L

M, x -

AOM, A,

y ~AOM, A, 0
C nmpyroii CTOpOHBI, (ObLTO BBIBEZIEHO paHee), TOTAa

5

X,
h =X = — X y=—
3Hauur, (h+x)ySy =xy 51; S NN

9

OKoHYaTENbHO,
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V:%(Si.(ﬂﬁ)_sz.ﬁ—fjﬁ):

3( lj:l ;:/5_?{_) 3 ‘f— J_ (51\;_ ﬂ'{S_Z]=%h(51+ 5152"'52)

B cUIIy (OpMYJIIBI pa3HOCTH Ky0OB. UTO 1 TpeOoBaIoCh A0Ka3aTh.
IIpumep 1

3akpenum BbIBeICHHYIO (hopMyy 00beMa MUpaMHIbI TPUMEPOM.

Yemy paBeH o0beM v MPaBUIILHON TPEYTOJIbHON MUPAMMU/JIbI SABC, ecnu 48 = E, As = 4?
(Cwm. Puc. 12))
Puc. 12. Unmtoctpanus k 3aaue
V = E 5 . h_
Pewenue. Kak Mbl 3HaeM, 3 :

ITockonbKy B OCHOBaHMM JIKHUT MpaBUIbHBIM  TpeyroibHUK (cM. Puc. 13),

_a®3 33
TOS_ s 4 _Q\E.

Puc. 13. [IpaBuibHBIN TPEYTOIBHUK B OCHOBAHUH
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S04

HagIEeM BBICOTY S0 s MPSIMOYTOJILHOTO TpeyronLHHKE;_'@ F@gTe_H&;E iﬂzjfl, a

KaTeT  — paJauyc OMMCAHHOW OKPYXHOCTH, KOTOPbII paBeH  , TO €CTh (cm.
Puc. 14).

A504

Puc. 14. Ctoponsl

S0 =+s4A2 —pA2 =16 -1

Otcroga no teopeme Ilucdaropa 2=2 A 3HAYUT, 00BEM

paBeH

V=§-9u’§-z=ﬁu’§

fw’ﬁ_

Otger:
O0beM KOHYCA H YCEYEHHOr0 KOHYCa
V =InR’h=:5h R
Teopema. OOwvem konyca (cm. Puc. 15) paBen 3 3, rme” — paamyc

h
OCHOBAHHA KOHYCaA, — €r'0 BbICOTA.

Puc. 15. Konyc

dopMyna I BBIUMCICHUS 00beMa KOHyca B TOYHOCTH COBIMAJAeT C aHAJIOTHYHON
dopmynoil ans muUpaMuabl, TaK Kak KOHYC — 3TO, MO CYTH, MU €CTh NUPaMHUAA, TOJIBKO B
OCHOBAHUU JIEKUT «OECKOHEYHOYTOJIBHUK» — OKPYKHOCTH (cM. Puc. 16).
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Puc. 16. MHOrOyroJIbHUK, CTPEMSIIUNACS K OKPYKHOCTH

Ecmm noACTaBUThL B q)OpMy.]'Iy o0beMa InupaMuJibl IJI0IaJb OCHOBAaHHA KOHYCA, TO €CTb

V =_nR%h
IUIOINAb KPyra, TO MbI U IIPUXOJUM K (opMyIie .

JlokaspiBaeTcss ke (opmyna s KOHyca aOCONIOTHO — aHAJOTMYHO — MUPaMUJIC.
PaccmarpuBaercst Takasi )K€ OCh, OTMEYAETCSl TOYHO TAaKOE K€ MOJ00He, a Jayblie OepeTcs TOT
Ke caMblii mHTEerpan (cM. Puc. 17).

Puc. 17. Unmroctpanuus Aas 10Ka3aTenbcTBa (hOpMyIbl

AHANOTHYHBIM  BBITTISIAUT W CIEACTBHE TMPO  yCEYeHHBIH KOHyc (cM.  Puc.
_1 _1 2 2
Vyew = 3h(S1 +/5:5, +5,) = ;nh(R] + RyR, + R).
18): JlokazaTenbCTBO a0COJIFOTHO
AQHAJIOTUYHO TOMY, UYTO OBLIO MIPUBEICHO /IJIsi YCEUSHHOW MUPAMUJIBI.

Puc. 18. Yceuennas nupamua

IIpakTuyeckasi pa6ora Ne 68. Pemenne 3a1au Ha mpuMeHeHne GOpMyIT BEIYUCICHHUS] 00BEMOB
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Samanue 1.
JlnameTp ocHOBaHMS KOHYca paBeH 12, a juimHa obpasyromeit — 10. Haiinute o6bem koHyca.

v
B otBeTe 3anumnmmre —.
TT

Pemrenue:

V =2 nrh
3

OtBer: 96.
3agaHue 2.
Pebpa mnpsmoyrompHOTO mapamienenunena paBHel 4, 5 w 8. Hailiaute o0beM

napajjieiacnuicaa.

=

V=a-b:c— dopmysa c5 kuacca
V=4-5-8=160
Otset:160

3anganue 3.

10 o
Pa,Z[I/ch OCHOBAaHUA UWJIMHPA PaBCH 4, BeICOTa — . Haiigute 00BeM UJIIMHApA.
TC
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V = 1tréh
10
V=m-4%-— =160
0
OtBeT:160
3aganue 4.

B ocHOBaHuU TpeyroabHOM MUPAMU/IBI JIEKUT MPSIMOYTOJIbHBIN TPEYTOJIBHUK C KaTeTaMu 4

u 3. Haiinure o0beM nmupaMu/ibl, €ciii €€ BhICOTa paBHA 9.

1
V=§Socﬂh
Seqy =--a‘b S=2:3-4=6
V—1 6:-9=18
=3 =
Ortser:18
3amanue 5.

O6beM koHyca paBeH 12. [lapannenbHO OCHOBaHHIO KOHYCa MPOBEACHO CEUYEHHUE, JAeNsIiee

BBICOTY KOHYyca nonojam. Haiiiute 00beM 0TCEUeHHOr0 KOHYCa.
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Croco0 1.

o o r h
Jlunelinbie pa3mMepsl 00JIBIIOTO KOHYca ' U h. JInHeiHbIe pa3Mepbl MAJICHHKOTO KOHYCa Sh7

2
Znr? =12 nl.
3 3 4
[Ipeobpazyem:
nr? = 36 Lz =V,

TloxcraBum:

! 36 =V,
24 oo

V, =15

OtBeTt:1,5 - coKHO
Cmoco6 2.

ITonckaska:
[Tpu U3MeHEHNH BCeX JTMHCWHBIX pa3MepoB Tella B K pa3, 00beM 3TOTo Tejla U3MEHSETCS B
k3 pas.
12

Orser:1,5

JlaHHBIN pueM perieHus 3a1a4 He TpedyeT 3HaHus Gopmyiibl o0beMa KoHyca.

3aganue 6.

Konunyeckas BopoHka 00beMoM 16 TUTPOB MOTHOCTHIO 3aNIOJTHEHA KUIKOCTHIO. M3 BOpOHKH
BBIYEPIIATIN YaCTh >KMJIKOCTH, MPU ITOM €€ YPOBEHb CHU3UJICS IO MOJOBUHBI BHICOTHI BOPOHKHU.

CKOJIBKO JINTPOB KUAKOCTH Bblueprnanu?

16
k=2 K®=8V="r=2

Haitnem CKOJBKO JIUTPOB KUAKOCTH BblUEPIATIU:
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16-2=14
OtBert: 14

Samanue 7.
1 N
B cocyn B Bujie KOHyca HaauTa KUIAKOCTH 110 , BPICOTBL. O0beM HATUTOM KUIKOCTH PaBEeH

5. CKOJIBKO >KMJIKOCTH HY>KHO JTOJIUTh, YTOOBI HAIIOJIHUTB COCY[l AOBEPXY?

k=4 k3=64 V=64-5=320

Haiinem CKOJIBKO )KMIKOCTH HY)KHO JTOJUTh, YTOOBI HATIOJHHUTH COCYJ] IOBEPXY:
320-5=315
OtBet:315

3agaHue 8.
O0bEM  mpsiMoyrosibHOrO mapaiienenunena paseH 108. UYemy Oynmer paBeH 00BEM

napajuiesienuines1a, eciiv Kaxaoe ero pedpo yMEeHbIINTh B TpU pasa?

k=3 k3=27 V—108—4
= = =— =
OtserT: 4
3aganue 9.

O6bém mmwmmHapa paBeH 30. Uemy paBeH 0o0BEéM KOHyca C TaKUM >X€ OCHOBAaHHEM U
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BEICOTOMN?

Ilonckazka:

1
Ecnu nunuHIp 1 KOHyC UMEIOT 00111ee OCHOBaHHE U BBICOTY, TO Vi = §Vu

1
Vi, = =+30 = 10
k=3

OtBet:10

3aganue 10.
O0béM koHyca paBeH 25. UeMy paBeH 00BbEM NHIMHApPA C TaKUM K€ OCHOBAaHHMEM H

BBICOTOM?

Vy = 75
Otsert:75

IIpakTuyeckas padora Ne68 «lIpocreiiine 3agaun B KOOpAUHATAX»

3ananue 1.

CocrtaBuTh ypaBHeHHe chepbl paanyca R =5 ¢ eHTpoM B Hayajie KOOpAHHAT.

3ananue 2.

Hanucats ypaBHenue ceprl ¢ nieHtpom B Touke C (2; —3; 5) u paguycom, paBHBIM 6.

3aganue 3.
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Haiitu nientp u paguyc chepst (x + 4) + (y — 3)+ z* =100.

3aganue 4

. Jlokaszarb, 4TO ypaBHEHHUE x>+ y2 + 7z —2x+ 4y—6z+ 5 = 0 saBusgeTcs ypaBHEHUEM
chepsl.

3ananue 5

Hanumure ypaBHeHue npsMoi npoxoasiue uepes Ase nanHbie Touku C(2;5) u D(5;2)

IpakTnyeckas padora Ne69 «Penienue 3a1a4 ¢ MOMOIIBIO KOOPJIUHATY

3ananue 1
Ha ocu OxOx HalTH TOYKY, PaBHOYJIAJICHHYO oT
touek A(2;—4;5)A(2;—4;5) u B(—3;2;7)B(—3;2;7).
3ananue 2
Haiitu xocunyc yrina mexny Bekropamu ABAB u ACAC.
A=(—4;4;4),B=(3;1;0),C=(—1;0;6).
3ananue 3
Komnnanaphs! 11 BekTopa a,b,ca,b,c?
a=(—3;2;1),b=(3;1;2),c=(3;—1;4)
3ananue 4
3anaHbl JBa BEKTOpa B mpocTpaHcTBe. HaiiTu: a) ux cymmy; 0) MX pa3HOCTh; KOCUHYC yIia
MEXy HUMH; B) UX BeKTopHOE mpousBenenue. a=(0;1;1),b=(—2;0;1).
3ananue 5
HaiiTu panr u 6a3uc cucteMbl BEKTOPOB, IEPEHTH K HOBOMY 0a3ucy. 3anucarh pa3ioxKeHUs]
BEKTOPOB I10 HalJICHHBIM Oa3ucam.
3ananue 6
KommnanapHs! 11 BekTopa?
a =(—3;2;1),b =(3;1;2),c =(3;—-1;4).

IIpakTuyeckas pa6ora Ne7( «Pemienne 3a1a4 ¢ MOMOIIBIO KOOPIMHAT
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1 Hansl tpeyroasamnxu ABC, A,B,C, u ase touku O u P mpocTpaHcTsa.
HasBecTHO, 4TO OA +&5=o_f¢1. OB +5f’=(}_§,, D_C,+5F=C_Ja. Hoxa-

JUTe, 4YTO CTOPOHBI TpeyroasHHka A, B,C, cooTBeTCTBEHHO paBHBI
H MapajjiefbHLl CTOpOHaAM TpeyroasHuxa ABC.

2 TIpm xakux 3HaueEuaAX k B paseHcTBe @ = kb, rne b # 0, BekTOpHI d ¥ b:

a) KoJMnMuHeapHBl; 6) coHanpasjeHRI; B) NPOTHBONOJOMKHO HaIpasJe-
HBl; ') ABJAKTCA MPOTHBOIIOJIOMHBIMH? .
3 UYucna k u [ He pasus! Apyr Apyry. JlokamuTe, 4To ecIM BEKTOpLl d + kb

ud+lb e KOJMHEAPHBLI, TO: &) BEKTOPHl @ u b He KOJIMHEADHBI;

6) BekTOpHI @ + kb u @ + [, He KOAAHWHEADHB! NPHU JMOGHIX HEPABHBIX

uncaax k, u [,.
4 Touxkn A,, B, u C, — cepegunnl cropoE BC, AC u AB TpeyroisHHUKa
ABC, Touka O — npomssoibpHaA TOYKa npocTpancrsa. [JokaskHTe, 4YTO

—— p— —a — — —
OA, +0OB, +0C, =0A + 0B + OC.
5 Orpeskn, coelUHAOIIAE CEPEAHHEI IPOTHBOMOJIOMKHEIX CTOPOH YeTh-

pexyronesHEKa ABCD, nepecexkarorcs B Touke M. Touxka O — mpomus-
BOJTLHAA TOUKAa NpocTpaHCcTBa. [[OKa)HTe, ITO CIPABeNJIUBO PABEHCTBO

G_ﬁ=%{{)ﬂ;’+£+@'+ﬂ_ﬁ}.

6 JIuaronann napaianenorpamma ABCD mepeceraxrca B Touxe O. [loka-
WHTe, YTO 418 a060i Toukn M mpocTpaHCTBa cnpaBegaHBO HepaBeH-
ctBo MO < 41(MA + MB + MC + MD).

7 Tpu toukm M, N u P nexar Ha OgHOH mpaAmMOil, a Touka O He JeXKHT
Ha 2T0# npaMoii. Beipasare BeKTOP (TF yepes BeKTOpPbI {ﬁ.? " (IV’ , eclIHu:
a) ’Gﬁ = EM_}:T; 0) ﬂ?ﬁ = —% P?'«”; B) M?z k- Mﬁ: rae k — gaHHOe YHCIO.

IIpakTuyeckas padora Ne71 «IloBTOpeHrEe N3YUEHHOTO»
1. HaiiTu yroa Mex1y BEKTOpaMu.

2. Haiinure yron ACB B tpeyronsauke ABC.
3. Haiitu yrusl, cocTaBisieMble BEKTOPOM C KOOPIUHATHBIMU OCSIMH.

Bapmuanr 1.
1. 2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3. uB(9; -1:4).
Bapmuanr 2.
1. 2. A(6;-1;2); B(8;-2;4) u C(-3;9;0).
3.1 B(-2;3;5).
Bapwanr 3.
1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3. u B (-8;-2;3).
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Bapuanr 4.

1. 2. A(7; -3;1); B(5;4;-2) u C(0;1;-5).
3.uB 4;-1;2).

Bapwuanr 5.

1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).
3.uB(2:4;-1).

Bapuanr 6.

1. 2. A(2; -3;5); B(0;1;7) u C(4;-3;6).
3.uB(-3;-1;4).

Bapuanr 7.

1.2. A(11; -1;5); B(10;0;4) u C(3;6;9).
3.u B (-6; -2;4).

Bapwuanr 8.

1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).
3.1 B(5;9;2).

BapwuanT 9.

1. 2. A(0;1;2); B(-2; 0;-1) m C(-3;-2;5).
3.1 B(-3;5;8).

Bapuanrt 10.

1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).
3. u B(1;6;0).

Bapuant 11.

1. 2. A(2; -3;4); B(3;4;5) u C(-1;-2;0).
3. 1 B(5;0;10).

Bapmuant 12.

1. 2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).
3. u B(8;4;0).

IIpakTuyeckas padora Ne72 «IloBTOpeHHE N3YUEHHOTO»

1 BapuaHT 2 BapHaHT 3 BapHaHT
3ananue Ne | 3ananue Ne | 3ananue Ne |
Ha CTOpOHE BC Ha cropone HK pombOa B napajuieorpamme

napajuiesiorpaMmma ABCJl | MHKC B3sta touka E Tak, | ABC/J Ttouka K — cepenuna
B3sTa Touka K Tak, uro qT0 AB, Touka P - cepenuna BC.

BK : KC =1 : 4 KE : HE=1 : 6. Breipazure | Boipasute Bextopel AC, B/,
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Beipasute Bektopel AC, BK,
CK, AK, KJ[ uepe3 AB=pnu
AJl = k. Beipazute AS, eciu
Touka S — cepennna KJI.

3ananue Ne 2

B paBHOOEAPEHHON
Tpareuuu OCTPhIEC YIiibl PaBHbI
450, MCHBIIIEE  OCHOBAaHHE
paBHO 5 cM, a paccTosiHue
MEXJy OCHOBaHUSMU 4 CM.

Haiinnre Oosbliiee OCHOBaHUE

H CPpCAHIOIO JIMHUIO TPAIICIUU.

Bektopel CH, KE, HE, CE,
EM uyepes CK =p u CM = q.
Bripazute CJI, ecnu touka /]
— cepenuna ME.

3ananue Ne 2

B paBHOOEIPEHHOM
Tpameuud  OCTpble  YIJIbI
paBHBI 60°, Gospmast CTOpOHA
paBHa 10 cM, a Oonbliee
ocHoBanue 15 cm. Haiigute
MEHblIIee OCHOBaHUE u

CPCAHIOIO JIMHHUIO TpallCliuKU

AK, CP, CO, AP wuepe3
BekTOopbl AB =a, A/l =B.

3amanue Ne 2

B C
1
A K Ji|
ABCJI — Tparnenus,
BC || AL,

CI = 6 cm, yron /I paBeH
30",

BC=4cwm.

Haiinure CPEIIHIOI0

JIMHUIO Tparcuuu.

Cnucox 3aJa4 JJi1 CaMOCTOATEC/IbHOI'0O PEIICHUSA

1. BBISICHUTB, KAKUM YUCJIOM (PAllMOHAIBHBIM WM UPPAIMOHAIBHBIM) SIBIISIETCS
upcIIoBOE 3HaueHue BeIpaxenns: 1) (V8 — 3)(3 + 2v/2); 2) (\/2_ — 2)(2 —
3v3);  3) (V50 + 4V2)V2;

2. Haiitu aGCONIOTHYIO MOTPEIIHOCTD npubamxenus 0,55 uncna 5/8
3. 3anummTe YMCIo B CTAaHAAPTHOM BHJIE. Y KQKUTE €TO MPSIOK M OKPYTIIUTE
MaHTHCCY /10 THICSYHBIX. 1) 735274; 2) 32465103; 3) 6,0054;

5 1 5 1
. N el
4. HaliguTe 3HaYE€HNE BHIPAKECHUS: (23 33-3.2 3)' \/g

216°
5. Brluucnure: M

0,09%-0,027°
6. Bomuciure: 2°-27 + 27327 +1,25.

7. Haitgure 3HaueHUE BBIPAKEHHUS: ( npu x = 0,0625
8. Pemmnts ypaBHeHus: 1) (x —2)x+3)=0; 2) (x -1Nx+4=0;

9. Haiizure KOpeHb ypaBHEeHUs: 1) (%)X_3 = 64; 2) (%)’“3 = 49.

10. C xaxo¥i IpOLEHTHON CTaBKOM HEOOXOIMUMO BIIOXKUTH JIEHBIU B OaHK, €CIIH yepes

2 roaa BKIaA4MK Xo4eT noiayunuth 120000 py06iaeit mpu mepBoHavaIbHOM B3HOCE
100000 py6mneit?

11. BEIYMCIUTE, HCMONIBL3YA ONpEIeNeHHe U CBOHCTBa TorapudMoB: 51085 16 —
1 110g11 12

12. Pemmurte ypasHenue: 10 (2X2 ~Tx+ 6)— log (x - 2) =log, x

13. HaiinuTe 3Hauenne Bepaxkenus 1) 3tg45° — /3ctg60° + 4sin30°
14. Jloka3ats ToxaecTBo cos*a — sin*a = cos?a — sina
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5 3z 12
cosg=— —<a<2mr cosf=——
15. BBIYUCIUTD cos(x + ) , €CH 13y , 13y
kY4
T<a<—
2

16. IIpeoOpa3oBaTh B MPOU3BEACHHUE sin 18° + sin 20°
/4 V4
17. YrpoctuTs BelpaxkeHHue COS 3 a |+cos(a+ g)

0 : 0 0
18. Beruucnuts 1)COS315 +sm 210" + fg420 ;2) sin B?ﬂ—cosll?ﬁ—t— CtgllTﬂ: .

19. Peminth ypaBHEHHE, Pa3I0KUB HA MHOXKHUTEIHN €T0 JIEBYIO YACTh sin x —sin 3x =0

1
20. PeruTh HEpaBeHCTBO 1) COS X 2 _E ;2) sin 2x > %

: 3 2
21.Bpraucnure 2arcsin| — B + arctg(— 1)+ arccosT

2

22.Pemuth ypaBHEHUE Sin (% — g) = V2

. 1
23. HaiiTu Bce pelieHus ypaBHEHHS Ha 3a/IaHHOM OTpe3Ke cos% =5 [-67:67]

24. Haiitu 00nacTh onpeeneHus U 001acTb 3HAYCHUH Kax 10 u3 pyHKumii 1)

y:2cos(x—%j; 2) y=2+

25. HaiiuTe TOYKHM MaKCUMyMa 1 MUHUMYyMa (DYHKIIUU €€ MAKCHMYMbI I MUHUMYMBI
y=—x>+6x—8
26. BEISICHUTD, ABISCTCS JIU, YSTHOM, HEUETHO! MM HE SIBJISICTCS HU YETHOM, HU

X —

. x .
HeueTHOU pyHkmus: 1) y = x° —E+sm X32) y— x2 +cos3xs

27. CKONBKO Pa3IMYHbIX JBYX3HAYHBIX YHCEN C Pa3HBIMU ITU(PaAMH MOKHO
COCTaBUTh, UCTIONB3YS UGpbL: 1) 1 u 5;2)0u 6;3)2,4u6;4)0,1u8;5)3,4,5u6;
6)0,2,3,4u6?

28. AnMUHHUCTpaLys ropojia pennia nepeuMeHoBaTh 3 yauisl. K Beioopy Obuin
npeioxkeHsl 7 Ha3BaHUH. CKOIBKUMHU CITIOCOOaMH MOTYT OBITh IEPEUMEHOBAHBI 3TH
3 ynuisi?

29. CkobKUMU cI0c00aMU MOYKHO Pa3MeCTUTh 6 Pa3InYHBIX aBTOMOOUIIEH B ceMu
OJTHOMECTHBIX OOKcax?

30. B marazun noctynuio 30 X0JIOAUTFHUKOB, MSTh U3 KOTOPBIX UMEIOT 3aBOACKOM
nedext. CayualtHbIM 00pa3oM BEIOMPAIOT OJIMH XOJ0AUIIbHUK. KakoBa BEpOsSTHOCTH
TOT0, YTO OH OyneT 6e3 nedexra?

31. KakoBa BEpOSTHOCTB TOTO, UYTO B UETHIPEX CIAHHBIX KapTax OyAeT OJUH Ty3 H
OJIMH KOpOJIb?

32. HaiiTu: a) MaTeMaTH4eCKOE OXKUJaHue, 0) TUCTIEPCHIO, B) CpeIHEE
KBaJIpAaTHYECKOE OTKIIOHEHUE AUCKPETHOM clydaifHOM BeTUYUHBI X 110 H3BECTHOMY
3aKOHY €€ paclpeeeHus, 3aJaHHOMY TaOJIMYHO:

X 8 4 6 5

P | 02 0,5 0,2 0,1
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33. Cymma GeckoHeuHO yObIBaroIeii reoMeTpuieckoit nporpeccun pasaa 150.
Haiitu by, ecniu q = 1/3

34. Beruuciuth npoussoanyo dynkuun (12 — 7x)3 - (x3 — 2x)*

35. C momoIpio IpOU3BOTHON HAWIUTE IPOMEKYTKH BO3PACTAHUS M YOBIBAaHUS
dyrkmmm: f(x) =x" — 8x* + 3.

36. CocTaBbTe ypaBHEHHE KacaTeIbHON K rpaduKy GYHKIMK ¥ = X° + X* B TOUKE C
abcuuccoit x0 = 1.

37. Haittu uiomaas GUrypsl, OorpaHuueHHON Tpad®UKoM PYHKIIUHA Y=COSX, OChIO

e
OX ¥ npsAMbIMH X = o HUX=T

2x+3 2
38. Haitgute nepBooOpa3Hyro f (X) =5e"" +4x

39. Pemuts ypaBHenue x* — 5x3 +8x2 —5x +1 =10
3+l _gx = 5,
4¥—6x3Y4+2=0.
41. Pemmte ypaBHeHHe:V2x — x2 + 8 + Va2 —4x =+/—x -2 +1
Vx

X2-8x+7 X2-8x+7
43. I/I306pa3HTe pacCTOAHUC U YIOJI MCKAY CKPCIINBAOIMIUMUCS JUAT'OHAJISIMU

napajuieJIbHbIX TpaHell Kyoa.

44.B xyoe ABCDA B,C D, naiitu yron mexny npsmbeiMa A;D u DE e E -
cepenuna peopa CC;

45. Jlana npsimast ¥ ABe TOYKU A U B, pacnosokeHHble 10 OHY CTOPOHY OT HEE.
Haiinure Ha npsmoii Takyto Touky C, 4To0bl TpeyronbHuk ABC nmen HanMeHbImi
HIEPUMETP.

46. Halimute 00beM HUIMHIPA C BBICOTOM, paBHOM 5 CM, €CJIM IMaroHaJlb OCEBOTO
CeueHMs LWIMHpaA 00pasyeT ¢ MIIOCKOCTbIO OCHOBAHUS yroil 45 rpajaycos.
47.11lnomane ceueHus mapa mIoCKOCTbIO, IPOBEIEHHON Uepe3 KOHELl JuaMeTpa MmoJ
yriom 60° k HEMy, paBHa 75Icem?. Haiiure miomas IMOBEPXHOCTH I11apa.

48. Haiiure uamerp mapa, 00beM KOTOPOro paBeH 367 e,

49. CropoHs! TpeyroyibHUKa paBHbl 12¢cM 1 9 ¢M, a yroi Mexay HUMu 30°. naiit
IUIOIIA/lb TPEYTOJIbHUKA

50. Hanincats ypaBHeHue cepsl ¢ neHTpoM B Touke C (2; —3; 5) u paauycom,
paBHBIM 6.

40. Pemuth cucTeMy ypaBHEHHI {

42.PemiiTh HEPAaBEHCTBO

IIpoBepka BbINOJHEHHS] KOHTPOJbHBIX padot. KoHTposnbHas paboTa MpOBOAUTCS C
LEJIBI0 Pe3yJbTaTOB OOYYEHHUS U IMOCIEAYIOIIEro aHalu3a THUIMYHBIX OMIMOOK W 3aTpyAHEHUH
oOyyaromuxcsi B KOHIE U3y4eHHs] TeMbl WK pas3zaena. CoryiacHO KalleHAapHO-TEMAaTUYECKOMY
IUIaHy AMCUUIUIMHBI IPEIYCMOTPEHO MPOBEACHUE CIEAYIOIINX KOHTPOJIBHBIX paboT:
Kontponbnas pabora Nel o pazneny «AnreGpa»
KonTponbhas padota Ne2 no pazneny «OCHOBbI TPUTOHOMETPUI»
KonTponbhas padota Ne3 no paszneny «PyHKIUHU, UX CBOMCTBA U IrpaduKu»
KonTponbnas padota Ne4 no pazneny «KomOuHaTopuka»
Kontponbnas pabota Ne5 no paszneny «31€MeHTHI TEOPUU BEPOSITHOCTEH U CTATUCTUKH
Kontponbnas pabora Ne6 o teme «IIpousBogHas U ee MpUMEHEHHUE)
Konrtponbnas padora Ne7 o teme «VHTerpan u ero npuMeHeHHE»
Konrtponbnas padora Ne§ mo pazzaeny «YpaBHEHUS U HEPABEHCTBA
Konrponsnas padora Ne9 no pazaeny «lIpsiMble 1 IIIOCKOCTU B IPOCTPAHCTBE
Konrponsnas padora Ne 10 no pazneny «MHOTOrpaHHUKY U KPYTJIbIE TENay

KourtpoJubHas padora Nel
Bapuanm 1
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.7 4
1. 3anummwre yncna B BUAe OECKOHEUHBIX MEPHOANYECKUX APOOei: g -
2. 3anmcaTh B BUJIe OOBIKHOBEHHOU JIPpoOH OECKOHEUHYIO NECATHYHYIO po0b: 1,(7);
-5,3(23).
1.1
Brraucnenue: (g)z

Boranciure: (23/2)°
Berunciute: V54 - V4

[IpencraBpTe B BUAE CTEIIEHEN C PAlMOHAIIBHBIM I1I0KA3aTENEM

Haiinure 3HaueHue BoIpaeHUM Va2 +V16b2 + 4b mpu a = - 2000, b = - 3000
1 3

Vxx
.

NS e W

1Y (1)2 -2 2 (1)
8. Pacmonoxute ynciia B IOPsAIKE BO3pACTaHUs 3 ; 3 ;9 334 9

x—16  x%5+4

9. Vmpocture BRIpa)XeHHE ——— | ————
p P x+x05+1 " xL5-1

Y HalAUTE €ro 3HaYyeHue npu x = 2,25

Bapuanm 2

.. 2 8
1. 3anummre yucia B BUJe OCCKOHEUYHBIX EPUOJUICCKUX APOOECH: 75
2. 3amucaTh B BUIe OOBIKHOBEHHOW JpOoOH OECKOHEUHYIO IECATUIHYIO Ipo0b: 4,(8);

-2,6(93).
1
Brruucnure: 810000+

Beranciute: (-3v2)"*
Boruuciure: V144 - 3/9

IIpencraBpTe B BUAE CTENEHEN C PAallMOHAIBHBIM IT0Ka3aTEIEM

XS.&
<

N e W

Haiigure 3nauenne Beipaxkenuii V9a2+vVb?+3a npu a = - 100, b =- 2000
3 2 4
_Z 1 z =
8. PacmosioxkuTe Yncia B IOPsKE Bo3pacTaHus 2 452 5; 23,27

X—9 x05 43

x—x05+1" xL5+1

A

YrnpocTtute BelpaxeHue W HaliuTe ero 3HayeHue npu x = 6,25

Bapuanm Ne 1
1. Borancomts 108581
2.Borancimirs 10g169 13

3.Berauciurs 10g,10g,9
1g125
g5
5.BBIYHCTHTS 10g6 12- 10g6 3+log 6 9

4 BBIYUCIATH

6.Beranciuts 2log, 6 +log, % —log, 35

7. BLIUUCIIUTD 10g3 2 - 10g3 2 . 10g2 6 + 10g3 6
8 Borememnrs 1 7(10g, 15+10g, 4-log., 6)
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3 2 10g0‘3 442

)

9. Beruucnurh
10 . Pemmure ypaBuenne logs(7 — x) = 2.
11. Haiigure KOpeHb ypaBHEHUS logs(x — 1) = logs(2x — 3).

12. Haitnute KOpeHb ypaBHEHUS 2 log52X — 7logsx+3=0.

13. Haiinute KOpeHb ypaBHEHHUS log3(7 —x) =logz(1 —x) +1

14. Haiiute KOpeHb ypaBHEHUS 2log,(3x —5) =log, (15 — x)
Bapuanm Ne2

1.Berunciuts 10g5 125
2.BbIYHCIIUTh 10g255

3.BBIYUCIHTD 10g3 log 4 64
1g256
g4

4 BBIYUCIATH

5.Berauciuts log, 6 +log, 4 +log, %

6.Boraucts 2108, 27—log, 81-2log, 18

7.Beranciuts 2log, 8+log, % —log, 25

lg3(log, 25-log, 2 +log, 8)

&.Berunciurts

1
1 2+1 —
9.Berunciaurs, 9 089 4 108533

10. Pemure ypaBHEHHE logg(=3+x) =1
11.Pemmre ypaBHeHuE loge(x +17) = loge(2x + 7)

12. Petnte ypaBHEHHE log,(3x+ 8) =log,(3—x) +1
13. Pemute ypaBHeHHE log32X —3logzx+2=0

14. Pemute ypaBHEHHE loge(18 — x) = 4logse 2

Bapuanm Ne3

1.Berauciute log, l
16

2.Beancauts 10gg | 9

3.Boruncants 10g2 log A 256
1g32
g2

4 BBIYUCIATH

5.Berunciuts log, 5+log, 25 +1log, %

6.Beraucnuth 10g2 10- 10g2 5+ lOg2 8
7 Boraucuts 2108, 32-10g, 256 -2log, 14
1g2(log, 75-1log,15+1og, 20)

&.Brianciautb

9 Beruncauts: 419829 4+ 9
10. Pemmre ypaBuenue log,(—5 —x) = 3
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11. Pemute ypaBHenue log,,(4x — 9) = log;- X
12. Pemute ypaBHEHHE 2 log62x + 5loggx+2=0.

13. PemmuTe ypaBHEHUE log,6(2x — 1) —logyex =0
14. PemnTe ypaBHEHHE 1110811+ = .

Bapuanm Ned

1 .Beraucnuts log; L
25

2.BraucinuTb loglzl 11

3.Beraucauth 10g5 10g32 2
1g27
g3
5.BbIYnCIUTD IOgS 10+ 10g5 50- IOgS 4

6.Borancurs 108, 8—1log, 3+log, 12

4 BBIYUCIATH

7.Beranciuts 3log, 4 +log, % —log, 15

8 . BLIUuCIuTh lg 4(10g4 35 + 10g4 2 - 10g4 7)

9.BbI4UCIHT 251085 3~ logzs 27

10. Pemute ypaBHeHHE log,(6 —x) =5

11. HaiinuTe KOpeHb ypaBHEHHUS log,(x + 3) =log,(3x — 15)
12. Pemmte ypaBHEHUE logs x = —logp (14 — %)

13. Pemnre ypaBHEeHME loge(x +17) = loge(2x + 7)
14.Pemte ypaBHeHHE 3log,’x — 7log,x +2 =0

KonTtpoabHnas pabora Ne2
1 éapuanm

1. a) mepeBecTu rpaaychl B paiuaHbl: 155°, 55°;

2r &
0) mepeBecTy paJraHbl B TPayChl ERTh

2. Haiiute crgexr , €ciu sin @ = ? U 0, JISKUT BO 2 YETBEPTH.

3. Brruuciure:
@) _/3sin 60° + cos 60° sin 30° —1g45°c1g135° + c1g90° >

0) cosz—x/asin£+\/§tg£.B) sin _Bz +2sin = cos -
6 4 3 6 12 12

4. Pemte ypaBHEHHUE: /2 sin 3x —1=0.

. Pemnre ypaBHeHHE: 2cos? x —3cos x—2=0

6. YIpOCTHUTE BBIpAKEHUE:
(1-cosa)(l+cosa)

9]

: a#m,ne z;
sin * (—t) ’

9 cos(zr+ aj —2sin(7-a)

sin(a + 7)

0)cos(a—p)—2sinasinf
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F) sin(37z + &) + cos(r — ) — sin( —«) + cos(—ax).

7. Pemute ypaBHEHHE: cos 3xcos 5x = sin 3xsin 5x
2 sapuanm

1. a) mepeBecTu rpaaychl B paAuaHbl: 175°, 75°;

2r 7
0) mepeBecTH pajuaHbl B TPaaycCh TR

2. Haiitn rgex , ecin COSQ = 3 HOIeKHTB 3 yeTBepTH.

3. Briuucnure:

a) sin 30° + /6 cos 45° sin 60° —7g30° crg150° + c1g45°;

0) cos%—\/asin%r+\/§tg%. B) 4sin 2120° =2 cos 600° +\/ﬁl‘g66()0.

4. Pemmre ypaBHEHHUE: 2cos3x—+/2 =0.
5. Pemnre ypaBHEHHE: 2sin 2 x —3sin x —2 =0
6. Ypocture BbIpakKeHHE:

(I—cosa)(1+cos )

a) - , O£ M, N E 2,
sSin @

6) sin( 27z + ) + cos(r + ) + sin( —x) + cos(—a).
g)cos(ax — ) —cos(ax + [3);
2) sin( —a) + cos(7 + )

1+ 2005(% —a)cos(—)

. . 1
7. Pemnre ypaBHEeHHE: sin 6xcos x + cos 6xsin x = )

3 eapuanm

1. a) mepeBecT rpasychl B paiuaHbl: 195°, 95°;

3r 27
0) mepeBecTy paJuaHbl B IPaychbl EIETR

2. Haiiute crgexr , €ciu sin o = T U 0, JISKUT BO 2 YETBEPTH.

3. Beruncnure:

a) V2 sin 45° - cos 30° sin 60° +c1g45°19135" - 1g0";

257 LT /2
0) sin%+«/§cos%—\/§ctg%. B) cos(—Tj—%m ECOSE.

4. Pewnte ypaBHeHHE: 2sin 3x—1=0.

5. Pemnte ypaBHEHUE: 2tg "y - 3tgx-2=0.

6. Ypocture BbIpaKeHHE:
(1—sin a)(1+sin &) T
a) , A #*—+7m,nez
cos o 2

6) sin( 7 + &) + cos(2z + &) — sin(—ax) — cos(—x).
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&)sin(x + B) +sin(x — 3);

sin(%r+a)+sin(27r+a)

2cos(a)sin(—a) +1

7. Pemmte ypaBHEHUE: sin 2xcos x + cos 2xsin x =1
4 sapuanm

1. a) mepeBecTu Tpaaychl B paiaHbl: 145°, 15°;

St o«
0) mepeBecTH pajuaHbl B TPaaychl — , — .

2. Haiitn rgex , eciu COS Q@ = —y M QiexuTB 3 yeTBepTH.

3. Briuucnure:

@) cos 60° — /6 cos 30° sin 45° +c1g30°2g150° —1g45°;

6) sin % + 2 cos 2% —3ctg Z. . 2sin870° ++/12 cos 570° 157 60",
6 4 3" B)

4. Pemnte ypaBHeHUE: 2cos3x—1=0.

2
5. Pemnre ypaBHeHuUe: 2ctg"x=3cigx-2=0.
6. YIpocTHTE BBIpaKCHHE:

(1-sin a)(1+sin o) T
,a¢5+7m,nez.

cos’(—a)
6) sin( z — ) +cos(37z — ) + sin(—«) + cos(—).

cos’ x—sin’ x
B) — -
sin 2x

r) sin(o—f)—sin(o+f)

7. Pemnre ypaBHEHHE: sin 3xcos 5x — cos 3xsin 5x = 0,5

KonrtpoabHnas padora Ne3
Bapuanm 1

1. Ilo rpadmky QyHKIMM OTBETHTE HA BOIPOCHL:
1) KakoBbI TpoMeKyTKH BO3pacTaHust (QyHKIIAN?
2) KakoBbI MpOMEXyTKH yObIBaHUS (DYHKIIAN?
3) Ha3zoBute Toukn MakcuMyMa M MHUHUMyMa QyHKiuH. Kakue 3HaueHUs] npuHUMaeT QYHKLIUS B 3TUX
TOYKax?
4) KakoBbl HauOOJIbIIIEe U HAMMEHBIIICE 3HAYCHHSI STUX (YHKIIHMIA Ha oTpe3ke [-2; 2]?
5) B kakux Toukax (QyHKIHS HE SBISETCS HENPEPHIBHOM U KAKOBBI 3HAYCHHST (YHKIIUH B ITUX TOYKaX?
6) Ha xakux nmpomexxyTkax (QyHKIUS HepepbIBHA?
7) ®yukums, n300pakeHHast Ha TpaduKe, SBISIETCS YSTHON WM HEYETHOM?

YA
3

2
1

Ry

-5/-4 -3.-2/-110 .1 213814 L§

3
2. JIoKa)XuTe 4eTHOCTh (HEeYeTHOCTh) QyHKImu: a) Y =X — 3x; 0) Y= 7.
X
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3
3. Uccnenyiite pyHKIUIO U mocTpoiite ee rpaduk Y = (X - 2) -1.
2
cos’x
5. Haiinure o6nacth 3HaYyeHHI QyHKIMU: y = 2 cos x7gx -

4. Haiinmute obnacts onpeneneHus QyHKIUU: Y =

y , y 1Y
6. B o1HOl cHCTEME KOOPIMHAT CXEMAaTUIECKH MOCTpoiiTe rpaduku Gpyrkumii y =1og | X u y = (Zj
4

2-3x
7. Pemuth ypaBHEHUE: a) (gj =25, 0) 4 +2* _20=0.

Bapuanm 2
1. Io rpaduky dyHKIIHM OTBETHTE Ha BOMIPOCHL:
1) KakoBbI mpoMexxyTku Bo3pacTaHus (GyHKITHH?
2) KakoBbl mpoMexxyTKH yObIBaHUS (DYHKINHN?
3) HazoBute TOUKM MakcuMyMa W MUHUMyMa (yHKIuH. Kakne 3HaueHwss mpuHIMaeT (QyHKIUS B 3THX
TOuKax?
4) KakoBbl HauOOJIBIIICE U HAMMEHBIIICE 3HAYCHMS STUX (YHKIIMIA Ha oTpe3ke [-2; 2]?
5) B kakux Toukax QyHKIHS HE SBISIETCS HENPEPHIBHON U KAKOBBI 3HAYCHHST (PYHKIIUH B ITUX TOUYKaX?
6) Ha xaxux mpoMexxyTKax (QyHKITUS HETIpephIBHA?
7) ®yHk1ms, n300pakeHHast Ha TpaduKe, SBISAETCS YSTHON M HEYETHOM?

yA

4.2 7 |X| +2
2. JIokaKuTe 9eTHOCTB (HedeTHOCTh) GyHkuun: a) Y =X (X +2);6) y=—5—
X

4
3. Uccnenyiite pyHKInio u mocTpoiite ee rpagux Y = 4~ (X + 2) .
1

1+ 2sin 2x
5. Haitnure o6nacth 3HaYeHUH QyHKIMU: y = 2 + 3cos 5x

4. Haiinute obnacTs onpeneneHust QyHKIUU: Y =

_AX
6. B o1HO}I crCTeMe KOOPAMHAT CXEMAaTHIECKH MOCTPoiiTe Tpaduku GyHKIMH y —jog, x H Y = 4"

2x-3
7. Pemuth ypaBHEHHE: a) 0,1 =10 , 0) o —7.3*—-18=0.

KonTtpouabnas padora Ned4
Bapuanm 1

1. B smuke nexar 20 mapukos, 12 u3 KoTopeIx yepHble. KakoBa BEpOATHOCTD BHITAIIUTH

Hayraj:
a) YEpHBIN MapukK?
0) TpH YEpHBIX LIapUKa 33 OJUH pa3?

2. Jlana BbIOOpKa pe3yJIbTaTOB BHEIIIHET0 OLCHUBAHUS 110 MAaTEMaTHKE HECKOJIBKUX YelIOBeK (B
6amnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CoctaButh TabIuily
pacripeielieHUs 3JIeMEHTOB BEIOOPKU MO YaCTOTaM M OTHOCHTEIBbHBIM YacToTaM. HalTi
MOJly, MEIUaHy, cpeJHee 3HaueHrue BbIOOpKH. [1oCTpONTh MOJUTOH YacToT.

3. B kopoOke nexaT KapTOUKH, Ha KOTOpbIX 3anucanbl 0ykBbl cioBa OCHOBATEJIBHOCTbD.
KaxoBa BeposITHOCTh TOTO, YTO Ha HayTaJl B3sATOM KapTouke Oyjer 3anucana Oyksa: a) O; 0)
coryiacHast OykBa?
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4. Haitnure A U Bu A N B, ecmu A={2;3;7}, B={5:7;3}

B xopoOxe nexar 4 ronyObix, 3 KpacHBIX, 9 3eeHBIX U 6 )KeNThIX mapukoB. KakoBa

BEPOSATHOCTH TOTO, YTO BHIOPAHHBIN IAPUK OyIET HE 3EJICHBIN?

6. KakoBa BeposSTHOCTb TOT0, YTO MPH NMOAOPACHIBAHUU UTPAILHOM KOCTHU BBINAJIET HE OoJiee
TpPEX OYKOB?

7. Ha gecsatu xapToukax 3anmucaHbl HaTypayibHbie yncia oT 1 1o 10. Hayran 6epyT nBe u3 HUX.
KaxoBa BeposiITHOCTh TOTO, YTO MOAYJIb PA3HOCTH YKCEJ HA KAPTOUKaX paBeH 3?7

8. PemmTts ypaBuenue: C 2 =153

b

Bapuanm 2

1. B Baze nexar 15 koH]eT, mATh U3 KOTOPBIX IIOKOJaAHbIe. KakoBa BEpOATHOCTH BBHITALUTH
Hayraj: a) MOKOoJaaHy KoHdeTy? 0) Tpu IMIOKOJIaHbIe KOH(ETHI 32 OJUH pa3?

2. [lana BbIOOpKa KOJMYECTBA HOBOPOXKACHHBIX B TOPOJe A Ha MPOTSHKEHUN HECKOJIBKUX JTHEH:
56,45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, MeinaHy, CpelHEE 3HAUCHUE BHIOOPKHU.
IToCcTpOUTH MOJIUTOH YacTOT.

3. B kopoOke nexat 30 kapTodek, Ha KOTOPbIX 3anucanbl yucia ot 1 1o 30. Kakora
BEPOATHOCTb TOT'O, UTO HA HAyraJ B3sTOW KapTOUKe OyJeT 3aliCcaHo YUCII0, KOTOpOE: a)
KpaTHO 7; 0) He KpaTHO HU YMCIY 2, HU YUCTY 3, HU Yucay 57?

4. Haiinutre A U Bu A N B, eciu A={2;3;7}, B={5;7;3}

Manbuuk 320611 TOCTIEAHIO U PY ceMU3HAYHOTO HoMepa Tenedona apyra. Kakosa

BEPOSATHOCTH TOTO, UTO OH HaOpaJl BEPHBII HOMED.

6. bpocaroT urpanbHylo KOCTh OJUH pa3. KakoBa BEpOSITHOCTb TOTO, UTO BBIMAAET YHCIIO, HE
MEHbIIIEe ABYX?

7. Ha kaproukax 3anucansl yncna ot 1 1o 12. Hayrag 6epyt aBe u3 Hux. KakoBa BeposTHOCTb
TOTO, YTO CyMMa YHCEII Ha KapTovkax OyneT paBHa 127

8. PemmuTth ypaBHEHUE: A 2X =20

b

KontpoabHas padora Ne5
Bapuanr 1

Al. Cnyuaiinas BenmuumHa X mnpuHumana 3nHaudenuws: 1, 0, 4, 3, 1, 5, 3, 2, 4, 3. CocraBsTe
TaONMUIy pacnpeieseHus 3HayeHMH ciydyailHoM BenmmumHbl X 1o dyactotaMm (M) wu
otHocutenbHbIM YactotaM (W). IlocTpoiiTe NOJUIrOH OTHOCHUTENBHBIX YaCTOT 3HAYEHUU
BEJIMUMHBI X.

A2. Haiinute Moy, MeIMaHy, CpeIHEE U pa3Max BHIOOPKH 3HAYCHHUH CIIy4ailHOM BEJIMUMHBI:
a)3,5,6,4,4,5,2,4,3;

0)7,4,6,5,6,7,5,6;

B) 3.5; 3,8;4,1;2,8; 3,7, 4,4; 2,9.

B1. B taGnuie 3anucansl pazmepsl 00yBu 20 neBouek X kiacca:

34 34 35 35 35 36 36 36 36 36

37 37 37 37 37 3 38 39 39 39

HOCTpOI/ITB TaGJII/ILILI pacipeaciaCcHuss 4aCTOT U OTHOCHUTCIIBHBIX 4YaCTOT. HOCTpOI/ITL IIOJINTOH
qacCToT.
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B2. Otmeuas BpeMs (C TOYHOCTBIO A0 MHHYT), KOTOpPO€ TOKAapH OpHraabl 3aTpaTHid Ha
00paboTKy OJHOM JeTalu, MOJydniIu Takou psa nanubeix: 30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 40, 38. CocraButh TaOMUIBI pPACHpPENEICHUS 1O YaCTOTaM H
OTHOCHUTEJIbHBIM YacTOTaM 3HAYCHMI ClydailHON BennunHbl. Halinure pasmax, cpeaHee, MOy U
MeJUaHy JiJIsi JAaHHOTO psJia.

C1. Haiitu nucniepcuto Beroopku: 23, 29, 25, 26, 22.

Bapuanm 2

Al. Cnyuaiinas BenuunHa X TpuHHMaia 3Hadenws: 2, 1, 2, 3, 4, 3, 3, 2, 3, 4. CocraBbTe
TaONMIly paclpeic/iCcHUs] 3HA4YCHWH CIlydaiHoOW BeauumHbl X 10 dactrotam (M) wu
oTHOcuUTeNbHbIM yacToTaM (W). IlocTpoiiTe oIMroH 4acToT 3Ha4€HUH BETMYUHBI X.

ITocTpoiiTe MOJUIroH YacTOT 3HAYEHU BETMYUHBI X.

A2. Haiimute Mofy, MeiMaHy, cpe/iHee U pa3Max BRIOOPKH 3HAUEHUH CIIydallHON BEITMUYUHBI:
a)7,4,6,5,6,7,5,6;

0)3,5,6,4,4,5,2,4,3;

B) 34, 35, 34, 37, 38, 37, 37.

B1. B ta6nuiie 3anucans poct 20 aeBouek IX kmacca:

153 153 154 154 154 154 155 155 155 155

155 156 156 157 157 157 158 158 159 160

HOCTpOI/ITB Ta6J'II/II_[LI pacipeaciiCHud 4aCTOT U OTHOCHTCIIbHBIX YaCTOT. HOCTpOI/ITL IIOJIMI'OH
HacCToT.

B2. B opraHuzanuu Benu €XEAHEBHBIM YYET NOCTYNUBIIMX B TEYEHUE Mecsla mnuceM. B
pe3yabpTaTe Moy Takou psia manHsix: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38,
25, 34, 0, 52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. CocTaBUTh TaOIUIIBI pACIIpEICTICHHI
10 YaCTOTaM M OTHOCHUTEJIbHBIM 4acTOTaM 3HA4eHUM CiaydalHOM BennuuHbl. Halinure pasmax,
cpeaHee, MOy U MEMaHy Ul JaHHOIO psAJa.

C1. Haiitu nucnepcuto Beioopku: 23, 29, 25, 26, 22.

KonTtpouabnas padora Ne6

Bapuanm 1
1. Haiitu npou3BoHyI0 GyHKIUU
2
3 1 4 3
) o omrs o= -3 e (-5x).
Ve

2. Haiitu f,(XO)
a) f(x)=+3-2x,xy=-11; 6) f(X)Zi—foz,xO:l.
Jx 4

3. Haiitu npou3BOAHYIO (QYHKIIUU
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2
a) X3+l—l; 0) (X+7)'X ; B) 2X+3
X 2-3x
4. HaiiTu npou3BoaHYIO (DYHKITUH
a) e" +sin x ; 0)COSX - log 54 B) 32x+1; r) cos(x2 - 3)_

3 2
5. Haiit ipoMesKyTKH BO3pacTaHus U YOBIBaHHS ()yHKITUH fx)=x"=2x"+x+3.

3 2
6. Haiitn HamGonbluee 1 HanMeHbinee 3uadenns Gpyuxiun f(X) =X —2x"+x+3 na orpeske
3
{O;—}.
2

1. Haiitn nmpou3BoHyI0 GyHKINN
4

Bapuanm 2

B 1 4 5
8) 6) x2; B Do— -5 o) (-2x)
2. Haiitu f'(xo)
a) J () =1=5x, % =-3; 6) f(X)=4\/;+%»xo=é-
X
3. Haiitu npousBoaHYyIO GyHKIIHH
, 1 ( —6)' 3 2x +3
a) X" ——+3; 0) \X X B) .
X 3-2x
4. Haiitu mpon3BOAHYIO QYHKIIUU
a)cosx +3" 6) Inx - sinx ; B) 231, r) sin(x3 +2),

3 2
5. HaiiTu mpoMeXyTKU BO3pacTaHus U yObIBaHUs (DyHKIIUU Jx)=x"-x"-x+2.

3 2
6. Haiitu HanOombliee U HauMeHbIIEE 3HAUEHUS (DYHKIUU J()=x"=x"-x+2 na OTpe3Ke
3
-L=
2
KonTtpoabnas padora Ne7
Bapuanm 1

1. ITokxazate, uro pyHkuus F(x)— nepBooOpa3Has GyHKIMH f{x) Ha BCEH YUCIOBOU MpsAMOi
4

a) F(x)=%,f(X)=x3; 6) F(x)=§x5,f(x)=2x4.

2. Haiitu Bce nepBooOpa3Hble TaHHON (QYHKIUU

1 3
a) 3x> —4x?; 0) ———;  B) 2sinx +x%; T) 4e* + X3}
X X
3. st pyHKIMU f{x) HATH IEpBOOOPa3HYIO, TpaduK KOTOPOH POXOAUT Yepe3 TOUKy M.
a) f(x) =—i3, M(1:=2); 6) f(x) = sin x — cos x, M(%;l).
X

4. Haiitu muomaas KpUBOJIMHEHHON Tpaneuuu, orpaHideHHON MpsIMBIMHE X=a, X=b, TpapuKoM
2
byHKIUH y=f{x) 1 ocbro Ox: d = 0,b=2, f(X) =X"-2x+2.

2
5. Haittu nnomaas GpUrypsl, orpaHUu4E€HHOMN 3alaHHBIMU JTUHUSAMU: Y = 3x+18-x%,y=0.
6. Beraucnuts miomans Gurypsl F, n300pakeHHON Ha PUCYHKE.
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X

Bapuanm 2
1. [Tokazate, uto pyHKIMA F(Xx) — mepBooOpa3Has GyHKIMH f{X) Ha BCEH YUCIOBOU MPSIMOM
6
5 4 X

a) F(x)=2x", f(x)=10x"; 6) F(x)=?f(x)=2x5.
2. Haiitu Bce nepBooOpa3Hble TaHHON (PYHKIUU

1 2
a) 2x* —5x; ©0) ———; B) 3cosx -x; ) Se* —2x%;

X7 x

3. st dyHKIMY f{x) HAUTH IEpBOOOPa3HYIO, TpaduK KOTOPOH MPOXOAUT Yepe3 TOUKY M.
2

a) f(x) = > M(2;-1); 6) f(x) =cosx +sin x, M (7;—2) -
X

4. Haiitu muiomaas KpUBOJIMHEHHON Tpamenu, OorpaHnYeHHON MPSIMBIME X=d, X=b, TpapuKOM
2
dynkunn y=f(x) u ocsio Ox: a=1b=3,1(x) =x"—4x+5.

2
5. Haiitu nmnomaas GuUrypsl, orpaHU4eHHON 3alaHHBIMH TUHUSAMU: Y = Sx+14-x7, y= 0.
6. Berurcnuth miomans Gurypsl F, n300paKeHHOMN Ha pUCYHKE.
vy

2
X+ 6x-5
af YT X

KonTtpouabHnas pabora Ne8

Bapuanm 1
1. PewmnTth HEpaBEHCTBO:
30x—9 4x—x?
2 > 25(X + 2) b. HTSO

2. Pemmnts uppanuoHanpHOe ypaBHeHHe: VX +8 —x+2 =0
3. Pemmth UppanoHALHOE HEPABEHCTBO: VX2 —x —2 = x — 1

Pemuth nokazarenbHOE U JOorapuMUUECKOE YpaBHEHUE:

a. logz(2x+1)=log313+1 b. 43% 42 = 9 % 23
5. PemmTh nokazareibHOE HEPABEHCTBO:
X x-2
a. 322¥*3 < 0,25 b. L > 36
' 9 3

Pemmmte norapudmuyeckoe HepaBeHCTBO:  logs(4x+1) >-1

7. PemuTh cUCTEMY YpaBHEHMIA:
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{ 2y —3x =6, b{ X—y=6,
2x +y =log; 135 — log; 5 “x3 —y3 = 126.

Bapuanm 2

. Pemuth HEepaBeHCTBO:

1 2
a x> — b. Z=2X">0
x—1 10—x —

. Pemmts nppanuonansHoe ypasaeHne: V2x2 — 4x = Vx2 + 1 +Vx2 — 1

3. PewmuTs uppanoHanbHOE HEPABEHCTBO: VX + 3 > x + 1

. Pemmuts mokaszarenbpHOE YpaBHCHHE!

1
a. 9-81"%=27%* b. 4™ —7x2X=14

. Pemmuth mokazaTenabHOE HCPaBCHCTBO!

a. G)MX > (0,7518x b. 39" -10-3"+3<0

6. Pemuts norapudpmuyeckoe HepaBeHCTBO: 21g6 — lgx > 31g2

7. PemmuTh cucTEMYy YpaBHEHMM:

. {2x—y=1, { y2—xy+1=0,
y _ X-2 .
=0 X? +2x=-y*—=2y—1
Bapuanm 3
. PemmTe HepaBeHCTBO:
4x%+8x—5 <0 b. (x—5)£2x+7)20
X+1 4-x

. Pemunth uppanuonansHoe ypaBHeHue: 4vVx + 1 = 2x + 2
. PemmnTs uppannonansHoe HEpaBEHCTBO: V—X2 + 6x — 5 > 8 — 2x

. Pemuth mokazarenbHoe U jorapuMuYecKoe ypaBHEHUE:

a. 0,3%1_03%x=0,7 b. -logs(5-x)=log;2-1

. Pemmuts nokazarenabpHOE HCEPAaBCHCTBO:

W %l g% e g b 37 +3% <108

. Pemmts norapudmuueckoe HepaBeHCTBO: 21g 6 — Igx > 31g 2

. PemmuTh cucreMy ypaBHEHMII:

{ 2x+y =15, b{3(x+1)+2(y—2)=20,
x — 3y = log, 144 —log, 9 ' X+ 2y = 4.

Bapuanm 4

. PemmTe HEpaBeHCTBO:

4 3X2+4X—4
e <
a. X+2<1_X b. Sex 0

. Pemmrs upparmonansHoe ypaBHenune: V6 — 4x — x?2 = x + 4

. Pemmth uppanmoHaabHOE HEPABEHCTBO: V4X — 8 > X — 5

. Pemmuts mokazaTtenabHOE YpaBHCHHC:
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a. 2X 4 2%t2 =20 b. 7*2-14-7°=5

5. PemmuTh nokazareibHOE HEPABEHCTBO:
1
a 2x—1>(1)x b 8:4"-6-2"+120
16

6. Pemuts norapupmMuyeckoe HepaBeHCTBO: logs(4x+1) >-1
7. PemuTh cuCTEMY YpaBHECHMIA:

. {2y—x=6, { X+ 2y = 6,
92Xty = 3273y "(3x% —xy + 4y? = 48.

KonTtpouabnas pabora Ne9
I eapuanm

Nel. OcnoBanue AD tpaneuun ABCD 5eXUT B INIOCKOCTH ,. Yepe3 Touku B u C npoBeeHbI
napaJelibHble IpsMbIE, IEPECEKAIOLIUE IIJIOCKOCTh (¢ B TOUKAX E U F COOTBETCTBEHHO.
a) KakoBo B3aumHoe nosoxxenue npsmoix EF u AB?
0) Uemy paBeH yroia mexay npsmeiMu EF u AB, ecnmui ~ABC = 150° ? [losicHuTE OTBET.

Ne2. HpHMLIe a u b nexar B IapajICJIbHBIX INIOCKOCTAX , U 3. MOFYT JIK OTHU IIPAMBIC OBITh:

a) mapajuieIbHBIMU;  0) CKPEIIMBAIOIIUMHUCS?
Cnenaiite pUCYHOK JUISl KQXKJIOTO BO3MOYKHOTO CIyyvasl.

Ne3. Yepes touky O, nexaniyro MeXIy NapauleNbHBIMHU IJIOCKOCTAMU (! U 43, NPOBEACHBI
npsmsele [ u m. [Ipsamas [ nepecekaer MIOCKOCTH O U g B To4Kax A; U A, COOTBETCTBEHHO,

npsiMas m — B Toukax B; u B,. Haiinutre mimHy otpeska AxB,, ecnu AIBI =12 CM
BO:0B,=3:4.

Ne4. JTnaronans ky0a paBHa 6 cMm. Haiinure:
a) pebpo ky0a;
0) KOCHHYC yIiia MeXy JUaroHaIsiMU Ky0Oa M MIOCKOCThIO OJTHOW U3 €ro rpaHei.

NeS. U3 Touku A K MIOCKOCTH ., MPOBeAeHBI HaKIoHHBIE AB u AC, o0pa3yroliue ¢ MI0CKOCThIO
« PaBHbIE yribl. U3BecTHO, uTO0 BC = AB. Haiigure yriel Tpeyronsauka ABC.

II éapuanm

Nel. Tpeyronsuuku ABC nu ADC nexar B pa3HbIX IUIOCKOCTSAX U UMEIOT o011yt ctopoHy AC.
Touka P — cepennHa ctoponsl AD, a K — cepeauna ctopons! DC.
a) KakoBo B3anmMHoe nosnoxxenue npsamoeix PK u AB?
0) Uemy paBeH yron Mmexnay npsmbiMua PK um AB, ecnu /ABC =40° U /BCA =80°?
ITosicHuTE OTBET.

Ne2. Hp}IMLIe au b nexar B NEPECCKAOIMX INIOCKOCTAX X U i MOFyT JIK 3THU NPSAMBIC OBITh:

a) mapajyieNIbHbIMU;  ©) CKpeIIMBAIOIUMHCA?
CnemnaiiTe pUCYHOK ISl K&KJI0TO BO3MOKHOTO CITy4as.

Ne3. Yepes Touky O, He JeXallyl0 MEKAY MapajledbHbIMU MJIOCKOCTAMUA (X U g3, IPOBEEHBI
npsamsle [ u m. IIpsamas [ nepecekaer MIOCKOCTH O U B B To4Kax A; U A, COOTBETCTBEHHO,
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npsiMas m — B Toukax B; u B,. Haiinure nnuny otpeska A;B;, eciau A232 =15 M,
OB, :0B,=3:5.
Ne4, OcHoBaHMEM TPSMOYIOJILHOTO MapajUiejenunesa CIYyKUT KBaapar, JUaroHalb

napajuiesenunea paBHa 2\/6 CM, a ero u3MepeHus otHocsarced kak 1:12 Haligure:
a) U3MEpEeHUs NapajuleenuIea;
0) CHHYC yria MeXJy JUaroHalbo MapajuleieNuIeia U IIJIOCKOCTIO €r0 OCHOBAHUS.

NeS. U3 Touku A K IUIOCKOCTH IIPOBEIEHBI NepHneHAUKYIsp AO 1 1Be paBHbIE HAKIIOHHBIE AB U
AC. U3BecTHO, uTO BC = BO . Haiinure yrisl Tpeyronbauka BOC.
KonTpoubnas padora Nel0
Bapuanm 1
1. OcHoBaHueM Ui MPSAMOM NPHU3MBI SBJSIETCS paBHOOEApPEHHAs! Tpameuus, JIIMHBI OOKOBBIX
CTOPOH KOTOPOM paBHbI 10 13 cm, ocHoBanus 11 cm u 21 cm, mimomaas 1MaroHaaIbHOrO CEYEHUS
npu3Msbl paBHa 180 e, Haiinnre BBICOTY ITPU3MBI.

A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ynanena ot kaxaoi BepmMHbI kBajapaTta Ha 10 cwm. Hailigute paccrosiHue ot
TOuKH M J10 IIIOCKOCTH KBaJpaTa, eClli ero CTOpoHa paBHa  6/2 ¢

A. 8 cm. b.9 cm. B. 10 cm.
3. UYepe3 TOuky mepecedyeHus auaroHaneid pom6a ABCD  mnpoBeleH K €ro IUIOCKOCTH
neprnesaukynsap MO nnunout 12 cm. Jlnaronanu pomba paBHBI 18 em n 10 cm. Haiinure
JUINHY O0JIbIIEeH HAaKJIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.
4. Tomaas OCHOBAHMS UIMHAPA OTHOCHTCS K IUIOIIAM OCEBOTO CeueHHs Kak mv/3 : 4.
HaiinuTe yron Mexay 1uaroHajiblo OCEBOrO CEUEHUs LUINHIPA U MIIOCKOCTbIO OCHOBAHMUSL.

A. 60°. b. 45°. B. 30°.

5. Bricora konyca paBHa 10 cm. Haligute mimomaabr ceyeHus, MPOXOMASIIEro Yepe3 BEPIIUHY
KOHYyCa U XOpJly OCHOBaHUS, CTATMBAIOILYI0 1yry B 60°, eciii IIOCKOCTh ceueHHUsl 00pa3yer C
MJIOCKOCTBIO OCHOBaHUs KOoHyca yroi 30°.

A. 100 car’, B. 200 cx”. B. 500 car’.
6. Haiigure o6bem kyba ABCDA B |C D, ecniu DE =1 cm, tne  E - cepenuHa pebpa
AB.

A. % o’ b. six/ﬁ o, B. 1,5 o,

7. Beicota numnmunaapa Ha 12 cm Gosblie ero paguyca, a IUIOINAAb MOJIHOW MOBEPXHOCTU
paBHa 288 Tt cm’. Haiiznre paanyc OCHOBaHUS LUIUHIPA.

A. 6 cm. b.9 cm. B. 16 cm.
8. B umnusnp BmMcaHa mpaBuUibHAs —n-yrojbHas npusMa. Haiftu oTHomieHue o0beMOB
IIPU3MBI U WINHAPA, €CIIU 1 = 4.

A 2. B.5. B.— .

4 3r

9. OcHoBanuem nupamunbl DABC sBnsieTcss NpSAMOYroibHbI TpeyroiabHuk ABC, y KOTOpOro
runotenysa AB paBHa 29 cm, kateT AC paBeH 21 cm. Pe6po DA nepneHauKyIsipHO K TIIOCKOCTH
ocHoBaHus U paBHO 20 cM. Haliaute miomaas G0KOBOM MOBEPXHOCTH MUPAMUIBI.
A. 580 car’. B. 650 ca’. B. 790 cr’.
Bapuanm 2

1. JluaroHanab MpaBUIIbHOW YETHIPEXYrOJbHON MPU3MBI COCTABISET ¢ OOKOBOM rpaHbio yroiu 30°.
HaiiuTe 06beM IPU3MEL, €CIIA CTOPOHA OCHOBAHUAY 2 M.

A.2ceM’. B.4cm’. B.5v2 ov’.
2. U3 Touku A npoBeAeHBI K MIIOCKOCTH HakJIOHHbIE AB 1 AC nnuHoit 12 cm u 18 cm. Haiinure

JUTMHBI IPOEKIIUN HAKJIOHHBIX, €CJTM OJfHa U3 HUX Ha 10 cvm Gomble Apyroi.
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A. 14 cmund cm. B.6cvun9cm. B. 10 cm 1 20 cm.

3. N3 Toukn M K miockocTy TipoBeneHbl HakioHHble MA u MB pmunont 10 ecm u 17 cm.
Haiinure paccrosgHue or To4ku M A0 IJIOCKOCTH, €CIU JUIMHBI MPOEKIHH IPONOPLUOHAIBHBI
yucnaM 2 u 5.

A. 6 cm. b.7 cm. B. 8 cm.
4. ]JluaroHajib OCEBOI0 CEUECHMSI IUIMHJIpa paBHa 48 cm. Yrona Mexay ATOH JHaroHaJbl U
oOpasyromei nuuHapa pasen 60°. Haliqure paanyc nuinHapa.

A. 12 cm. B. 12V/3 cm. B. 14 cm.
5. Beicota koHyca paBHa 8 om. Ha kakoM pacCTOSHUM OT BEPIIMHBI KOHYCa HaJ0 MPOBECTH
IUIOCKOCTh, TapaieIbHYI0 OCHOBAHHIO, YTOOBI IUIONIA/b CEYCHHsI ObUIAa paBHA MOJIOBUHE
IUIONIA I OCHOBAHUS?

A.2V3 om. B. 5 om. B. 4v/2 om.
6. Kakoe konndectBo He(TH (B TOHHAX) BMEIIAeT HWIMHIPUUYECKas IIIUCTepHA quameTpoM 18 u
U BBICOTOM 7 M, eciu ioTHOCTh Hed T 0,85 2/em>?

A. 1513 m. b. 900 m. B. 2408 m.
7. Haubomnpias nuaroHaigb NpaBUIBHOM IIECTHYTOJILHOW MPHU3MBI pPaBHA 8 CM U COCTABIIAET C
60koBbIM pedpom yron B 30°. Haiiaure 00beM npu3MBbl.

A. 72 en’. B. 64 cn’. B. 60 e’
8. PaBHOOeIpeHHas Tpamelus, OCHOBaHUS KOTopou paBHbI 6 cm u 10 cm, a ocTpsliit yron 60°,
BpAIlaeTCsl BOKPYT OOJBIIETO OCHOBaHHS. BBIYMCINTE TUIOMIAh TOBEPXHOCTH IOJYYCHHOTO
Tena.

A. 40 en. B. 40 V3 e’ B. 150 ca’.
9. B munuHIp BiMcaHa MpaBUiIbHAA N-yrojpHas npu3ma. Haiinnre oTHOIIEHHE 00EMOB IPU3MBI
Y UWIMHAPA, eclu n = 3.

3v3 T 3T
A —. b. |- B. —.
4m 2 7
Bapuanm 3
1. OcHoBaHue NPAMOU MPU3MBI - TPEYTOJIBHUK CO CTOPOHAMH 5 CM U 3 cm U yriowm,

paBubIM  120°, Mexy Humu. Hawbomburas 3 mmomaneii GOKOBBIX IpaHell paBHa 35 cu’.
HaiinuTe miomnaas O0KOBOI MOBEPXHOCTH MPU3MBI.

A. 42 e, B. 75 en’. B. 108 ca’.
2. OcHoBanueM nupamugsl DABC sBisercst paBHOOEIpEeHHBIH TpeyronbHUK ABC, B KOTOpOM
AB = AC, BC = 6 cm, Boicota AH = 9 cm. U3BectHO Takxke, uto DA = DB = = DC = 13 cm.
Hailigure BBICOTY TUpaMUIBIL.

A. 12 cm. b. 13 cm. B. 16 cm.
3. Touka M oauMHAKOBO yJaJeHa OT BCEX BEPUIMH IPABUWIJIBHOTO TpeyroiapHuka ABC m oT ero
II0CKOCTH Ha 6 cm. Haiinure paccTosHue OT TOUYKM M 10 BEpIIMH TPEYrojbHUKA, €CJIHU €ro

cTopoHa paBHa 8v/3 cwm.

A. 8 cm. b. 10 cm. B. 12 cm.
4. Otpe3ok AD mnepneHIUKYIspeH K IJIOCKOCTH paBHOOeApeHHOro TpeyroibHuka ABC.
N3BectHo, uT0 AB = AC =5 c¢m, BC =6 cm, AD = 12 cm. Haligute pacctostHue ot To4ku /[ 10
otpeska 5C.

A.65cm.  B.10V3cem.  B.4V10cm.
5. HaiifnTe BBICOTY KOHYyCA, CCIH IUIOMIAAb €r0 OCEBOrO CEYCHMs paBHA 6 Om°, a
ILIOIIAb OCHOBAHHS PaBHA 8 OM’.

A. 6\/5 E.8\/£. B. |=
8 6 8

6. Iuametp JIyHbl cocTaisieT (MpUOIM3UTENBHO) YETBEPTYIO YacTh AuaMerpa 3emiu. Haiinure

oTHouIeHne 00beMoB JIyHbI ¥ 3eMiH, cuuTas ux Mapamu.
1 1 1
A —. b. —. B. -
64 16 8
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7. Haiigute 00pa3yrolylo yCe4eHHOT0 KOHYCa, €CIU PaJnyChl OCHOBAaHUH 3cemn6cem,a
BBICOTA 4 cM.

A. 4 cm. B.5 cm. B. 6,5 cm.
8. PaBHOOepeHHast Tpamelus, OCHOBaHUs KOTOpPoi paBHBI 6 cv U 10 cm, a ocTpbiii yroa 60°,
BpalaeTcss BOKpyr Oosbiiero ocHoBanus. Haiiiute o6bem Tena BpameHus.

A. 48w cear’. B. 1007+ 6 cx’.  B. 120m cr’.
9. OcHOBaHuEM THpPaMUJIbl SIBISETCS TPEYTrOJIbHUK cO ctopoHamu 12 cm, 10 cm, 10 cm.
Kaxnas 60koBasi TpaHb HaKJIOHEHA K OCHOBaHMUIO 1o yriioMm 45°. Haiinure momans 60KOBOMA
MOBEPXHOCTU TUPAMU/IBL.
A. 48 erd’. B. 48V3 cal’. B. 48v2 cn’.
Bapuanm 4

1. OcHoBaHKe NPsAMON MPU3MBI — paBHOOEAPEHHBIN TPEYroJbHUK CO CTOPOHOH 6 cMm, a
nuaroHaib 60xoBoi rpanu 10 cu. Haligute momans 60KOBOM MOBEPXHOCTH MPU3MBI.

A.2 en’, B. 22 v’ B. 4 ev’.
2. OcHoBaHuE MUPAMUJBI - MPSIMOYTOJIBHUK CO CTOpOHaMH 6 cvm u 8 cm. BoicoTa mupamuab
paBHa 12 cu ¥ IPOXOIUT Yepe3 TOUKY MepeceueHus nuaronaneit ocnoBanus. Haiinure 60koBble
pebpa nupamMuibl.

A. 12 cm. b. 13 cm. B. 13V2 om.
3.Yepe3 Bepmiuny B pomba ABCD mpoBeneHa mpsmas BM, neprneHAUKYIsSpHas K €ro
m1ockoctu. Halaure paccTossHHE OT TOYKH M 1o npsAMBIX, COIEpKAIIUX CTOPOHBI

pomba, eciu AB = 25 cm, £ BAD =60°, BM =125 cm.

A.12,5cmu 25 em b.13cm u25cm. B. 12,5 cm u 24 cm.
4. Beoicora nunuHapa paBHa 10 om. [lnomane ceueHuss HUWIMHAPA IOCKOCTHIO, MapajlielbHON
ocH LMJIMHJIpA U yajdeHHoU Ha 9 om oT Hee, paBHA 240 om 2 Hailigure pannyc uwimsiapa.

A. 15 om. B. 15,5 om. B. 15V2 om.
5. Ilmomamp OCEBOro cedeHms KoHyca paHa 0,6 cu’. Bbicota komyca paBHa 1.2 cw.
Haiiaure muomanp MOJHON MOBEPXHOCTH KOHYCA.

A lSx e, b. 0,9\/5 e’ B. 0,9 en’.
6. Haitnure 00pa3ymoIryo yceueHHOro konyca. Eciu pagnycsl ocCHOBaHUN paBHBI 3 cM U 6 cM,
a BbICOTa paBHA 4 cMm.
A.5,5cm. b.5cm B.5V2 cm.
7. JlmaroHans MpsAMOYTOJIBHOTO Hapallesenuiena pasHa 18 cu m cocraBmser yron B 30° ¢

IJIOCKOCTBIO GOKOBOM rpanu ® yron B 45° ¢ GokoBeiM pebpom. Halimgure — 0Obem
napajuleJenumnena.

A. 7292 en’. B. 729 car’. B. 729v2 cnr’.

8. PasBepTkoif OOKOBOW MOBEPXHOCTH KOHYCa SBIseTCs CeKTop ¢ ayroi . Haiiaure [, ecnu
BBICOTA KOHYCa paBHAa 4 CM. a paAMyC OCHOBAaHUS PaBeH 3 cM.

A. 230°. B. 250°. B. 216°.

9. CkonbKO MOHAJOOMTHCS KpPacKW, YTOObI MOKpPAacHTh Oak MMIMHIPUYECKOH (OpMBI C
JMAMETPOM OCHOBAHHS 1,5 M U BBICOTOI 3 1, ecir Ha 1 a° pacxomyercst 200 2 KpackH.

A.1,125 T ke B.1,5 7 ke B. 12 m ke

OTBeTHI: 1 2 3 4 5 6 7 8 9
Bapuanm 1 | B A A |B |b b |A |A B
Bapuanm 2 | b A B b B |A A b A
Bapuanm 3 | b A b B |[A |A |b B B
Bapuanm 4 | A B A |A |B |b |B B A
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CBO)IHaﬂ TaﬁJ'II/IIIa IO IPUMEHACMBIM Q)OpMaM H METOAaM TEKYHIEro KOHTPOJIA U

OlIeHKH Pe3yJ/IbTATOB 00y4eHus!

Pe3yabTarnl 00yyeHus

@opMBbI U METOABI
KOHTPOJISA U

OIIEeHKH
pe3yJabTaToB
o0yueHust
JMYHOCTHBIX:
Jluunocmuvie pezyiomamol 6 cgpepe omuoweHull odyyarowuxcsa | Beimonnenue

K cebe, K c6oemy 300pP06bl0, K NO3HAHUIO CeOsL:

-TOTOBHOCTh W CIIOCOOHOCTh OOYYarOMIMXCS K OTCTAMBAHHIO
JUYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHMs, TOTOBHOCTb U
CIIOCOOHOCTH BbIPA0AThIBaTh COOCTBEHHYIO MO3HUIUIO 110 OTHOUIEHHIO
K OOILECTBEHHO-TIOJIUTUYECKUM COOBITHUSAM MPOILUIOrO U HACTOAIIETO
Ha OCHOBE OCO3HAHMS M OCMBICIICHHS] UCTOPUH, JYXOBHBIX IIEHHOCTEH
Y JOCTU)KEHUM HAIlIEW CTPaHbL;

Jluunocmmuvie pesynomamul 6 cghepe omuouwienuti 06y4aromuxcsl
Kk Poccuu kax k Pooune (Omeuecmsy):

-popMUpOBaHHE YBXKEHUS K PYCCKOMY  S3BIKY  Kak
rocyiapcTBeHHOMY si3bIKy Poccuiickoit denepanuu, SBISIOMIEMYCS
OCHOBOIl  POCCHICKOM MJEHTUYHOCTH U TJABHBIM  (aKTOPOM
HAI[MOHAJILHOTO CaMOOIIPeIeICHHUS,;

Jluunocmmuvie pesynomamul 8 cghepe omuouienuti 06y4arouuxcsl
K 3aKOHY, 20CY0apCcme) U K 2paricOaHCKOMy ooujecmsy:

-MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOW MPAaKTHUKH, OCHOBAHHOE Ha JHUAJIOTe
KyIbTyp, @ TakXe pa3IuyHbiXx (OpM OOIIECTBEHHOTO CO3HAHMS,
OCO3HaHHE CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

Jluunocmmuvie pesynbmamul 6 cghepe omuouienuti 06y4arouuxcsl
C OKPYAHCAIOWUMU THOObMU.

-HpPaBCTBEHHOE CO3HAHUE W TOBEJIEHUE HA OCHOBE YCBOCHUS
0011eYeI0BeUYeCKUX [IEHHOCTEH, TOJEPaHTHOTO CO3HAHUS U TIOBEJCHUS
B MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTU M CITOCOOHOCTH BECTH JHAJIOT C
OPYTMMH JTIOJbMH, JOCTHUTaTh B HEM B3aHMOIIOHHUMAHWs, HaXOJIUTh
0011IKe 1IeTTU ¥ COTPYIHUYATD JUTSl UX TOCTHKCHHUS;

-pa3BUTHE KOMIIETEHIIMI COTPYAHHYECTBA CO CBEPCTHUKAMHU,
JEeTbMU MIJIQJIIIIETO BO3pacTa, B3pPOCIBIMA B 00pa30BaTENbHOM,
OOIIECTBEHHO TMOJIE3HOH, Y4eOHO-HCCIeI0BaTENbCKOM, MPOESKTHON U
JIPYTHX BUIAX JACSITEIHLHOCTH.

Jluunocmusie pesynrbmamul 8 cghepe omHouleHull 00y4arouuxcs
K OKpydcarowemy MUupy, OJHCUBOU Npupooe,  Xy00dHCeCMBEHHOU
Kylibmype:

-TOTOBHOCTh U CIHOCOOHOCTh K OOpa30oBaHWIO, B TOM YHCIIC
caMo00pa3oBaHWIO0, Ha TMPOTHKEHUU BCEH IKU3HU; CO3HATEIHHOE
OTHOIIIEHHUE K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCJIOBHUIO YCIEITHOMN
npodecCuoHaNbHOM U 00IIIECTBEHHOM IEITeTbHOCTH;

-3CTETUYECKOE  OTHONICHUS K  MHpY,
ACTETUYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA.

T'OTOBHOCTbH K

MPaKTUYECKHUX PaboT
Nel-56

OneHka
MPaBUIBHOCTH
BBIITOJTHEHUSA
CaMOCTOSTEIbLHOMI
paboThI

Pemenne 3amaq Bo
BpEMsl 3aHATHUS
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Jluunocmuvie pe3yiomamol 6 chepe OMHOUEHUS 00YYAIOUUXCSL
K mpyoy, 8 cghepe coyuanbHO-3KOHOMULECKUX OMHOWEHUTL:

-OCO3HAHHBIA BBIOOp Oymymier mpodeccuu Kak IMmyTh U CIocod
peanu3anuu COOCTBEHHBIX )KHU3HEHHBIX I1JIAaHOB;

-TOTOBHOCTh OOYYalOIUXCs K TPYIOBOH MpodeccHoHANBHOM
NESTEIIbHOCTH KaK K BO3MOXXHOCTH YyYacTHsl B PEIICHUHM JHYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHAIBHBIX POOIIeM;

-TOTOBHOCTh K CaMOOOCIY>KMBAaHUIO, BKIIOYash OOY4YCHHE U
BBINOJIHEHHUE JJOMAIIHUX 00s3aHHOCTEH.

MeETAllpEeAMETHBIX:

CTaBUTh ©  (GOPMYyIUPOBAaTH COOCTBEHHBIC 3a7auyd B
00pa30BaTeNbHOI 1eATEeTbHOCTH U KU3HEHHBIX CUTYaIUsX;

-HAXOJUTh W TIPUBOAWTH KPUTHUYECKHE apPTyMEHTHl B
OTHONIIECHUU JEUCTBUU W CYXKJICHUH IPYroro; CIOKOWHO M PazyMHO
OTHOCUTHCS K KPUTHYCCKUM 3aMEYaHUSIM B OTHOIIEHUU COOCTBEHHOTO
CYXKICHHSI, pacCCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

-pa3BepHYTO, JOTUYHO U TOYHO M3JIAaraTh CBOIO TOUYKY 3PEHHS C
UCIIOJIb30BAaHUEM aJIeKBATHBIX (YCTHBIX U TMHCHMEHHBIX) S3BIKOBBIX

CPEICTB.

OncHka
MPaBUILHOCTH
BBIIIOJIHCHUS
KonTpoJsibHbie
pabotsr Nel — 10
Brimonnenue
IPAKTUYECKUX paboT
Ne 1 — 56 Ouenka
MPaBUILHOCTH
BBITOJTHEHHS
CaMOCTOSTEIbLHOMI
paboThI

Pemenne 3amaa Bo
BpEMsI 3aHATHUS

NMpeAMETHBIX?

— HCIOJb30BaTh YMCJIOBBIE MHOXKECTBA HA KOOPAMHATHOW INpPSAMOW U
Ha KOOPAMHATHOW IUIOCKOCTH JUIsl ONMCAHUS PEAJIBHBIX IIPOLIECCOB U
SBJICHUH; NPOBOJUTH JOKA3aTEIIbHBIE DPACCYKIEHUS B CUTYaLUAX
ITIOBCEITHEBHOM KU3HM, IIPU PEIICHUH 3a1a4 U3 IPYTUX IPEIMETOB;

— BBIIOJHATh U OOBACHATh CPAaBHEHHE PE3YJIbTATOB BBIUMCIECHUH MpH
pEelIeHNN MPaKTUYECKUX 3aJady, B TOM 4YHUCIIE HPUOIHIKEHHBIX
BBIUMCIICHUH, HCIIONIB3Ys pa3Hble COCOObI CPaBHEHMIA; 3aIMChIBATb,
CPaBHUBATh, OKPYIJISATH YHCIOBBIE JAHHBIE PEAJIbHBIX BEJIWYMH C
HCIIONIb30BAHUEM Pa3HBIX CHCTEM M3MEpPEHUsS; COCTaBIATH W
OLICHMBATh Pa3HBIMU CIIOCOOAMH YHCIIOBBIE BBIPAXKEHUS IPH
pellieHNH TNPAKTUYECKUX 3ajad M 3aJad U3 JPYrux  y4eOHbIX
MIPEAMETOB;

— COCTaBJIATh U pelIaTh YpPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU
pelIeHnr 3a/ad APYruX Y4eOHBIX MPEJAMETOB; BBINOJIHATH OLIEHKY
NPaBJIONOAO0Us  pe3yiabTaToB, IMOJy4aeMbIX IpU  pelIeHUH
pa3JINYHBIX YPaBHEHUW, HEPABEHCTB M HX CHUCTEM IIpU PEUICHUH
3aJady  JIpYyruX Y4eOHBIX MpPeIMETOB; COCTaBIATh M  pellaTh
YpPaBHEHHs W HEpPABEHCTBA C MapaMeTpaMH IpPH PEIICHWH 3a1ad
JPYTUX Y4E€OHBIX MPEIMETOB; COCTABIATh YpaBHEHHE, HEPABEHCTBO
WO WX CHCTEMY, ONMUCBHIBAIOIIME pPEATbHYI) CHTYalUI0 WIH
MIPUKIIAJHYIO 3aJ1a4y, UHTEPIIPETUPOBATh IIOJIy4YCHHBIE PE3YyJIbTaThl,
WCIIOJIB30BaTh MPOTPAMMHBIE CPENCTBA NMPHU PEHIEHUN OTAEIbHBIX
KJIACCOB YPaBHEHUU U HEPABEHCTB;

— ompenensTh 1O rpadukaM M HCIOJIB30BAaTh JUISl  pELICHUS
MIPUKJIAJHBIX 3a7a4 CBOMCTBA PEAJIBHBIX IIPOLIECCOB U 3aBUCUMOCTEU
(HanOoJipllIMe ¥ HaWMEHbIINE 3HAUYEHHUs, POMEXYTKH BO3pACTaHUS

Onenka
PaBUILHOCTH
BBIITOJTHEHUSA
Kontposnbnsie
pabotel Nel — 10
Brmonaenne
MPAKTHYECKUX padoT
Nel-56

Onenka
MPaBUIBLHOCTH
BBITIOJTHEHHS
CaMOCTOSTEILHOMI
paboThI

Pemenne 3amaq Bo
BpeMsI 3aHATHUS
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u  yObiBaHUA  (GYHKIUH, TPOMEXKYTKM  3HAKOIMOCTOSHCTBA,
ACHUMITOTHI, TOYKH Mepernda, Mepuoj U T.I.); UHTEPIPETHPOBATH
CBOMCTBA B KOHTEKCT€ KOHKPETHOM MPaKTUYECKOW CHUTYyallHH;
ompeAensATh 1Mo  rpagukaM  MPOCTEHINHE  XapaKTEePUCTUKH
MEePUOJNYECKUX IIPOIECCOB B OHOJOTMH, SKOHOMHKE, MY3BIKE,
PaIuOCBS3H U JIp. (AMIUTATYAA, IEPUO U T.IL.);

— pewarb NPUKIATHBIE 3a7auyd M3 OWOJIOTHUH, (DU3UKH, XUMHH,
SKOHOMUKH M JPYrHUX IPEIMETOB, CBSI3AHHBIC C HCCIIEIOBAHHEM
XapaKTepUCTUK  TMPOIECCOB; HHTEPIPETHPOBATH  IMOTYYCHHBIE
pe3yabTaThl;

— BBIYUCIIATH WJIM OLIEHUBAaTh BEPOSTHOCTU COOBITHII B peaabHOU
KU3HHM; BBIOMpaTh METOJbl MOAXOMSIIET0 MPEACTaBICHUS U
00pabOTKHU TaHHBIX;

— COCTaBJISITh C WCIOJb30BAaHUEM CBOWCTB TEOMETPHUYECKUX (QUTYD
MaTeMaTHYeCKUe MOJENU Uil pelIeHUs 3a/ad MpPaKTHYECKOTo
XapakTepa M 3aJad M3 CMEXHBIX JHUCIMIUIMH, HWCCIEA0BATh
MOJIy4YE€HHBIE MOJIETT U UHTEPIPETUPOBAThH PE3yIIbTAT;

— BIJIQJICTh MOHSATUSMHU BEKTOPHI U UX KOOPIMHATHI; YMETh BBITOJHATH
oTepaluy HaJl BEKTOPaMU; UCIOJIb30BATh CKAJSIPHOE MTPOU3BEIICHUE
BEKTOPOB IIPU PELICHUM 33]a4; MPUMEHSTh ypaBHEHHUE IJIOCKOCTH,
bopMyIly pacCTOSHUST MEXAY TOYKAMH, YpaBHEHHE CQephl IpH
pelleHrny 3a7ad; MPUMEHSATh BEKTOPhl U METOA KOOpAMHAT B
MIPOCTPAHCTBE MPHU PEIICHUH 3a7a4.

3.2 ®opMa NPOMEKYTOUHOM aTTeCTAIIUN

[IpomexxyTouHasi aTTectalusi 1O JUCHMIUIMHE MareMaThka B 1 cemectpe —
QG epeHIIMPOBAHHBIN 3a4€T, BO 2 CEMECTPEe — HK3aMeH.

JuddepeHnnpoBaHHbIN 3a4€T MPOBOAMUTCS 33 CUCT BPEMEHH OTBEICHHOTO HAa M3YyYCHUE
JTUCHUTUTMHBL, TIPU YCJIOBHHM CBOCBPEMEHHOTO W KAYECTBEHHOTO BBIMOJIHEHUS OO0YYaroUIMMCs
BCEX BUJOB PaboT, MPelyCMOTPEHHBIX paboyell mporpaMMoil TUCIMITIIMHBI MaTeMaTHKA.

Hrorosasi koHTpoILHAsI padoTa

Bapuanrt 1
1. Beruncaure: 47 -11* : 44*
. 2-4/128
2. Haitngure 3HaueHMEe BbIpAKEHHUS:

NG

3. Berancmre: 108, 8+10g 25 100 ~log 25 4,

2
4. Haiinure pemenne ypaBHEHHUS: logé(x —5)= log6 4x
7T
5. Bomncmre (08> COS 3
Sz
6. [TepeBeaute U3 paanaH B rpagychl e
7. VKaKHTe 4eTBEPTh, B KOTOPOIT JIGKUT YIOl ., , ecin ., =470°
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T
—<a<r
2

9.

10.

HaiinuTe 3HaueHune Kocunyca yria & | ecimm u3BeCcTHO, 4yTo: sin?=0,6 u

x+ 4
x° —49°

bankoBckas mpolieHTHast craBka paBHa 7% rojoBbix. KakoBa qomkHa ObITh

Haiigute obnactes onpeneneHus GyHKIIUHA f ( x)=

nepBOHAYallbHAsI CyMMa BKJIaJ1a, 4TOOBI uepe3 2 roja ero pazmep coctaBmi 34347 pyomneit.

11.

B Baze nexar s6m0ku: 10 3emeHpix u 5 kpacHbIX. CKOJIBKUMH CITOCOOaMH MOYXHO

B3SITh W3 Ba3bl 2 3€JICHBIX U 3 KPACHBIX sI0I0Ka?

T
—<a<r.
2

10.

Bapuanr 2

Brrancnure: 72 -37 :212.

3:+/108
B

Beruuciure: 10g 6 36 + log 3 99 — log 3 11 .

Haitngure 3HaueHnEe BbIpAKEHHUS:

2
Haiinure pewenue ypapuenns: (0g (10— x° ) =log;3x

7T
Borancire LO& 3| I8 E

T
[lepeBenuTe U3 paguaH B rpaychl ? .

VKaKHTE 4eTBEPTh, B KOTOPOH JIGKHUT Yol ., , eciu ., =500°.

Haiinure 3HaYeHne kocuHyca yria &, eciiu u3BecTHO, 4to: Sin®=0,8 u

2
O6x — x

Haitnute o6nacts onpenenenus pynkuun f(x) = log s o
X

bankoBckas IMPOLCHTHAA CTaBKa paBHA 9% T'OO0BbIX. Kaxkosa JOJIDKHa OBITh

nepBOHAYAJIbHAsI CYMMa BKJIaga, 4TOOBI uepes 2 rojia ero pazmep coctaBmi 59405 pyorei.

11.

B Baze nexart si6moku: 5 3enenbix U 10 kpacHbIx. CKOTBKUMEU CIIOCOOAMU MOYKHO

B3STh M3 Ba3bl 3 3€JI€HBIX U 2 KPACHBIX 0JI0Ka?

Bapuanr 3

Breruncnure: 3° .25¢ . 755 .

Ja0s

Haitnure 3HaueHue BBIpaKEHUS: ———

ENC
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3. Borancmare: 108, 9 —log, 3-log,, 81

2
4. Haiigure pemenue ypaBHEHHUS: logyx —8)=logs2x.

. 7T
5. Borncmre LO& 5| Sin g )

S5z
6. [TepeBenuTe U3 paguaH B Tpaaychl 3
7. VYkaxuTte 4eTBepTh, B KOTOPOU JISKHUT YroJl ., , €CIU =380".
8. Haiinure 3HaueHune Kocunyca yriia & |, ecim u3BecTHO, uto: sin® =-0,6 u
T
—<a<?2r
2

36 — x

0. Haiinute obnacts onpenenenus GpyHKuuu f (xX)=———.
x—3

10. bankoBckas nporeHTHas ctaBka paBHa 12% romoBbeix. KakoBa qoimkHa OBbITH

nepBOHAYalIbHAS CyMMa BKJIaJia, 9TOOBI yepe3 2 Toja ero pa3mep cocTaBmil 56448 pyoneit.
11. B Baze nexar s1650Kku: 6 xkentbix U 12 kpacHbIX. CKOJBKUMHU CLIOCOOAMU MOKHO

B35Th W3 Ba3bl 4 KENTHIX U 2 KPACHBIX s0710Ka?

Bapuanr 4
1. Breraucnoure: 9°.11° :99+4.
o 5-3108
2. Haiinute 3HaueHNe BBIpAKEHUS: ————.

i
3. Bemucmre: 108,320 -log,5-log, 216

2
4. Haiinure pemenue ypaBHEHHUS: lOg 2( 6—x")= lOg > S5x.

T
5. Borancure 10& 3 Cl‘gg .

T

6. [lepeBenuTe U3 paguaH B Tpagychl 5
1. YKaXXUTe 4eTBEPTh, B KOTOPOU JIEKUT YIOIl . , ECIHHU =700"
8. HaiiguTe 3HaueHne kocuHyca yria & | eciu U3BeCTHO, 4to: sin® =-0,8 u

3

<o <—.
2
x—3
0. Haiinure obmacth onpenenenus GyHKIAN J(x)=log; > - e
X X
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10. bankoBckas nporeHTHas ctaBka paBHa 11% romoseix. KakoBa momkHa OBITH

NepBOHAYaJIbHAS CyMMa BKJIaja, 4ToObI Yepe3 2 Toja ero pazmep cocraBuil 73926 pyomeil.

11. B Baze nexar s6510ku: 6 sxentbix U 12 kpacHbIX. CKOJBKUMH CIIOCOOAMHU MOXKHO

B3SITh W3 Ba3bl 2 KENTHIX U 4 KPAaCcHBIX s0710Ka?

O6yqa}oumec;1 JOITYCKAKOTCA K Caadc OJK3aMCHa IIPH BbIIIOJHCHHUN BCCX BHUIOB

CaMOCTOSITENIbHOW pabOoThl, MPAKTHUYECKUX U KOHTPOJBHBIX pabOT, MPEAyCMOTPEHHBIX paboueit
IIPOrpaMMO U KaJIEHAAPHO-TEMAaTUYECKUM IIJIAHOM JUCLIUILINHEL.

SN

== 0 0N

12.
13.
14.
15.

16.
17.
18.
19.
20.
. IlpumMeHeHune nporu3BOAHOM I HAX0XKICHHUS SKCTpeMyMa (pYHKIUU
22.
23.
24.
25.

21

26.

Hepeqenb BOIIPOCOB K 3K3aMEHY

Yacts A

Kopens n-oii crenenn. CoiicTBa KOpHsI n-0i1 ctenieHH. O000IICHUE TOHITHS O
II0Ka3aTese CTENEHU

ITonsarue norapugma u ero csoiicrsa. OCHOBHOE JIOTapu(pMHUUECKOE TOXKIECTBO.
JlecsaTuanble U HaTypasbHbIe orapudmel. [IpaBuna neiictuii ¢ morapupmamu. [lepexon
K HOBOMY OCHOBAHHIO.

Jlorapudmuueckue ypaBuenus. [Ipuemsr pemenus. [Ipumeps.
Jlorapudmuueckas Gpynkus. Ee cBoiicTBa, rpadux

Tpuronomerpuueckue GpyHkuuu. OnpeneneHre CuHyca, KOCUHYyca, TAaHTeHCa,
KOTaHI'€HCa.

Paguannas mepa yrina. Ilepexoa ot rpaaycHoOil Mepsl K paiMaHHONW U HA000pOT.
3aBUCUMOCTb MEX/1y TPUTOHOMETPHUECKUMH (DYHKIIUSAMU OJITHOTO yIJIa.
DopmyJibl ABOMHOTO yria. POpMyJIbl CIOKEHUS.

. Pemenue npocTedmmx TpUroHOMETPUYECKUX YPABHEHUM.
. Tpuronomerpuueckue GyHkiuu. O0acTh ONMpeeIeHNUs U MHOXECTBO 3HAYCHU

TPUTOHOMETPUUECKUX (QYHKIIMH.

OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIHH.

OcCHOBHbBIE MOHATHSI KOMOMHATOPUKH: pa3MeIleH s, IEPECTAHOBKU U COUYETaHMUS.
Teopus BepositHOCTEN. CoOBITHE, BEPOSATHOCTH COOBITHS.

3aBUCUMOCTh M HE3aBUCUMOCTH COOBITUNH. COBMECTHOCTh U HECOBMECTHOCTH COOBITHIA.
[TpoTHBOMONOKHOCTH COOBITHIA.

Teopus BeposiTHOCTEl. Cl1OXKEHHE U YMHOKEHHE BEPOSITHOCTEH.

[Ipupamenue GpyHKIMU U npupalieHue aprymesTa. OnpeneiaeHue npou3BoIHOM.
@uU3NYEeCKU 1 MEXAaHUYECKUI CMBICI ITPOU3BOJHOM.

VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUU

ITpaBuna u popmyinsl 1updepeHInpoBaHUs.

[TonaTue uHTErpana u NepBooOpasHoOi

Teopema HetoToHa — Jleitbuura

Crepeomerpusi. OCHOBHBIE aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 AKCHOM.

[Ipsimble U MIIOCKOCTH B MpOCTpaHCcTBE. B3anMHOe pacnonokenue AByX NpsMbIX B
MIPOCTPAHCTBE.

B3anMHOe pacnionoxeHue npsaMon 1 miockocTy. [lapamienbHOCTh TPsAMOM U INIOCKOCTH.
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27

28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.

39.
40.

10.

11

14.

. B3anmHoe pacnoiioxkeHne IByX IIOCKOCTEHN B MpocTpaHCTBE. [lepneHuKyIsipHOCTh

JIBYX TIJIOCKOCTEH.

JIByrpaHHBIN yroil. YToja MEXAy INIOCKOCTSMM.

Mmuororpanauku. Bepmunsl, pedpa, rpanu MHOrorpanHuka. @opmyna Ditnepa.

IIpusma u ee cBorictBa. [IpsAmMast ¥ HAKJIOHHAS IPU3MBI.

[IpaBunbsHas npusma. [lnomans 60KOBOIH M OJHON MOBEPXHOCTH TIPU3MBI.

Ky®6. INapannenenunen u ero cpoiictBa. O0beM kyba. O0beM mapasuiesienurne/a.
[Tupamua u ee croiicta. [nomans 60KOBOM U MOJIHOW MTOBEPXHOCTH MTUPAMUIBI.
[IpaBuibHas nupamuaa. YceueHHas nupaMua.

[IpencraBienre 0 MPaBUIBLHBIX MHOTOTPAHHUKAX (TETpadIp, KyO, OKTadap, NOACKadIp U
HUKOCAdIP).

Tena u moBepxHocTH Bpamienus. [{unuanp. OcHoBaHMS, BRICOTA, OOKOBasi TOBEPXHOCTb,
oOpa3yromas, pa3seprka. [Inomaas 60KOBOM U OTHON TOBEPXHOCTH.

Tena u noBepxnoctH Bpamienus. Konyc. OcHoBaHue, BbIcOTa, 00KOBasi IOBEPXHOCTD,
oOpa3yromas, pa3Beptka. [Inomaas 60K0BOH U MOTHON TOBEPXHOCTH.

ap u chepa. [Tnomans noBepxHocTu chepsl.

Ceuenus mapa u chepsl.

dopmynsl 00beMa THPaMUIBL, IIMHIAPA U KoHyca. Dopmyna oobeMa mrapa.

Yacts B
x=16  x%°+4

Yopocture BeIpaxkeHue ———— | ———
p p x+x05+1 " xL5-1

Y HaWJIUTE €ro 3Ha4YeHue npu X = 2,25

3 2 4
PacnionokuTe 4yucia B Hopsake Bozpactanus 2 *; 2; 5; 23,27

3anmcath B BUJE OOBIKHOBEHHOU JIPOOM OCCKOHEUHYIO JACCATHUHYIO IPO0k: 4,(8);
-2,6(93).

1Y (12 4 2 (1)
Pacnionoxwure uncia B mopsiiKe BO3pacTaHUsI 3 sl=1 393 3% =

Beruucnure: logsS + log 425 + 10g4i
125

16 + log;18
7

Berancaure: logs72 — logs —
2

Beruucnure: log4l + log436 +; 10g4§
5 81

Pemmre norapupmuyeckoe ypasaenue: log,(2x-1)=2

Permure norapndmieckoe ypasrenne 108 s (X +1) =log s (4x-5)

Pemure norapudmuyeckoe ypaBaenue logs (3x —5) = logs (x — 3)

. Pemure norapupMuueckoe ypaBHEHUE log  (x +3) = 4
12.
13.

Pemmte J‘IOl“apI/I(l)MI/ILIeCKoe YpaBHCHHEC log,(4-x)+log,(1—2x) =2log, 3
Pemmre norapudmuyeckoe ypasuenue Ig (3 —x) —1g (x +2)=21g2
1-sin’a

YIpoCTUTE BBIPAKEHHE: —
cos” a—1
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15.

16.

17.

18.

19.
20.
21.

22.

23.
24.
25.
26.

27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.
41.
42.

43.

sin(360° — &) cos(—)
cos(180° + )

2 . 2
Yupocrture BeipaxkeHue: 1 + cos” o — sin” a

Ynpocture BepaKeHUE:

. T
VIpPOCTHTE BBIPAKEHHE: sin(a —2)ig(-a)

T
cos(—+ o
(2 )

. . 5 .
Haiinure cos o u tg o, eciu sin @ = 3 u o - yroa Il koopauHaTHON YeTBEpTH

Haiinute cos o u tg o, ecmn sin o = 0,6 u o - yroi I KoopJuHATHOI YeTBEPTH
Haiinure cos o u tg o, ecnu sin oo = — 0,8 u o - yroun Il koopauHaTHOM YeTBEpTH
Haiigure sin oo u tg o, ecu cos o= 0,6 u a - yroa I koopaAMHATHON YeTBEPTU

T
Pemnre TpuronomeTpuueckoe ypaBHeHue: 2 cos(x + Z) =A/2

Pemvite TpUroHoMeTpUUECKOE ypaBHEHHUE: sin” x — 0,25 =0
Pemure Tpuronomerpuueckoe ypaBHeHue: 2 cos X + 2 =0
Pemnre TpuroHomeTpuueckoe ypaBHeHue: 2 sin®x +sinx—1=0
Pemnre TpuroHomeTpuueckoe ypaBHeHue: 2 sin®x +7sinx—4=0

Pemire TpuroHoMeTpuueckoe ypaBHeHue: 2 sin( x + %) +42=0

Pemmnte Tpuronomerpuueckoe ypapHenue: 2 cos X — 3 =0

6 x+3 125 2
Pemure nokaszareinrHOE ypaBHeHI/ICZ —_— = —
25 64

Pemnre nokaszatenbHOe ypaBHEHUE: 2 - 4% 17 -4+8=0
2
Pemmre nokasarenbHoe ypaBHenue: 37 —4 -3 +3 =0

2x+3
Pemmre nmokazarenbHOE ypaBHEHUE: (5) =4,57

. 1
Hanummure ypaBHeHue kacaTenbHOl K rpaduky pyHkiuu f (x) =5 - 5 x> B TOUKE Xg = 2.

. 2
CocraBbTe ypaBHEHHE KacaTellbHOM K rpaduky ¢pyukuuu f(x) = e™ B Touke Xo = 0.

3anuunTe ypaBHeHHe KacaTenbHoil K rpaduky pyrkimn f(x) =3 x° + 5x B Touke ( 1; 8).

5-x

Haiigute npousBonnyto GpyHkImuu Y = )
X

. . T
Haiinure 3HaYeHue MPOU3BOAHON QYHKIMH y = 3x + 4 — Ssin x B TOUKE X, = —
2

3+2x

Haiigute npousBoHyI0 GyHKIMH y = S
x —

HaiiauTe npons3BoaHYO0 QYHKIHMK y = — % xt +3x7 = 2x+11

Haiiure mpom3Boanyio GpyHkman y=x° — X ( x° + 7).
Haiiti npomexxyTku Bo3pacTaHusi QyHKIUH Y = x*—2x +3.

Uccnenyiite pynkumio f(x) = 3x°—20 x’ Ha BO3pacTaHue (yObIBaHHE) H SKCTPEMYMBI.

1 I
Uccnenyiite dpynakmuro f(x) = 5 x* + §X3 — 3 Ha Bo3pacrtanue ( yObIBaHHE).
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44.

45.

46.

47.

48.

49.

50.

51.
52.

53.

54.

55.

56.

57.

38.

59.

60.

2
BbIuKcauTE MHTErPA .[(xz +2x+1)dx

Berumciure uaTerpan | Sin 2xdx .

NN —— [N

Beruncinure naTerpan I \/—

8
3/.2
Brraucnure HHTErpal J- x“dx
1

1
Bpruncnure naTerpan J.(l +2x) dx

. . . 1.
Haiinure o6umii Bun mepBooOpasHoit anst pynkmun f (x) = — - sin 3x
X

Haiitu nepBooGpasznyto pynkuuu f (x) = 3x% + 2 x — 1, rpahuK KOTOPOii IPOXOLUT Uepes
Touky M ( 2;4).

Haiiaure nepBooOpa3zHyto GyHKIUH X J/x - 3 5\/)C>2

Jlnst byrkimn f(x) = (2x + 5)° HaiiauTe MepBo0bpasHy0, rpadK KOTOPO IPOXOIUT
yepe3 Touky M (- 2; 3).

B smuke 20 mapos, u3 Hux 12 Genbix, octanbHble TonyoObie. M3Bnekator 2 mapa. Haittu
BEpPOSATHOCTH, YTO 00a 1mapa Oebie.

B niepBoii ypHe coaepkutcs 8 cuHux u 10 KenTeIx mapos, BO BTopoii 4 Oenbix u 12
JKENTBIX AapoB. M3 KaxX10M ypHBI Haylayy U3BJIEKIIU 10 oOqHOMY mapy. Haiitn
BEPOATHOCTH TOTO, YTO 002 N3BJIEUEHHBIX 11apa KEJITOrO 1IBETA.

AndaBuT HEKOTOPOTO sA3bIKA CONEPKUT 12 OyKkB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX M3 OYKB ATOr0 andaBuTa, €ciu OyKBbI B CJIOBaX MOTYT
HOBTOPATHCS?

AndaBuT HEKOTOPOTO sA3bIKA COAECPXKUT 12 OyKB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OyKB 3TOro andaBura, ecau OYKBHI B CJIOBAaX HE MOTYT
HOBTOPATHCS?

B kop3une 16 mapos, u3 Hux 14 6enbix, octanpHble cuHue. M3BnekaroT 2 mapa. Haiitu
BEPOATHOCTH COOBITHI TOT0, YTO 00a I1apa CUHKE; EPBBIN 1Iap Oeblii, a BTOpO CUHUH.
Ha nexypcTBo 13 3 ManbuukoB U 4 1eBOYEK Cay4yailHO OTOMpPAIOT 4 NeKYpPHBIX.
CKONBKMMHU CITOCOOaMH UX MOYKHO OTOOpPATh MPH YCIOBUH, YTO OYIyT OTOOpaHbI 2
Majb4yrKa U 2 IeBOYKU?

YCTpoiCTBO COCTOUT U3 TPEX AIIEMEHTOB, pabOTAOLINX He3aBUCUMO. BeposTHOCTH
0€30TKa3HOM pabOoThI 3a ONpPeIETICHHBIN TPOMEKYTOK BPEMEHH MIEPBOr0, BTOPOTo U
TPETHEro AeMeHTa cooTBeTcTBeHHO paBHbl 0,4; 0,3; 0,5. HaliTu BeposiTHOCTH TOTO, YTO
3a 3TO BpeMs OTKaXKyT BCE TPH DJIEMEHTA.

U3 15 TypucTOB HaJ0 BEIOpATh A€KYPHOTO U €ro NoMonIHuKa. CKOJIBKIUMH CIioco0amMu
3TO MOXKHO cJlieaTh?
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61

62.

63.

64.

65.

66.

67.

68.

69.

70.

71

72.

73.

74.

75.

76.

7.

78.

79.

. Jlnaronane oceBoro ceyeHus MUIMHApPA paBHa 12 cM, a paanyc OCHOBaHUS — 6 CM.
Haitgure BbICOTY HIUIMHApA.

B npaBuibHO#M 4eTHIpEXYTOIbHON MUpaMuie BEICOTa paBHa 12¢Mm, a anogema - 15¢cm.
Haitgure nuomaas noJHOW NOBEPXHOCTH MUPAMU/IBI.

B ocHoBanuu npasuiibHO# yeThipexyronbHoi npusmsl ABCDA B C D, nexur kBaapat
co cropoHoii 4 cm. /lnaronans npusmel AC; oOpa3yeT ¢ IIocKocThio ocHoBanus ABCD
yrona 60°. Haiiiute BBICOTY IPU3MBI U TUIOILIAb TOJTHOM MOBEPXHOCTH.

Jlmaronanb MpaBUIBLHON YETHIPEXYTOIBHOM MPU3MBI COCTABIISIET ¢ OOKOBOW I'PaHbIO YTOJI
60°. Haiiiure 00beM MPU3MBI, €CITH CTOPOHA OCHOBAHUS 8cu

Panuycel ocHOBaHMI YCEUEHHOTO KOHYCa paBHEI 12 cM 1 6 cM, a oOpasyromas
HAaKJIOHEHA K IJIOCKOCTH OCHOBaHUsI 1o/ yriioM 45°. HaliquTe momaas 1 00bem
YCEUYEHHOT'0 KOHYCa.

HaiiguTe monHyo 1U1011a1s TOBEPXHOCTH H 00bEM MUPAMHU/IBI, Y KOTOPOI BHICOTA paBHA
2 M, a OCHOBaHUEM MUPAMUJIBI SIBJISIETCS KBaJIpaT CO CTOPOHOM 3 M.

OcHoBaHMEM MUPaMUJIBI SIBIISIETCSA TPEYTOIbHUK co cTopoHamu 12 cM, 10 cm, 10 cm.
Kaxxnast OoxoBasi rpaHb HAKJIOHEHA K OCHOBaHUIO 1oJ yriioM 60°. Haiinure o0beM 1
II0MIa/1b OOKOBOW MOBEPXHOCTH MUPAMUBI.

Hailinute cTOpoHY OCHOBaHHUS U BBICOTY ITPAaBUIILHOM YETHIPEXYTOJIBbHON IPU3MBI, €CIIU
Srom=90cM’, So=40cM’.

BeicoTa mmimnaapa passa 10 am. [nomans ceyenust HMIMH]PA IOCKOCTHIO,
napajuieJIbHON OCH NUIMHAPA U yIajJeHHoH Ha 9 M oT Hee, paBHa 240 1M ?, Haiizure
paanyc HUINHIPA.

OcHoBaHMe NPSMOM TPU3MbI — paBHOOEIPEHHBIN TPEYTOJILHUK CO CTOPOHOM 6 cM, a
nuaroHanb 6okoBoit rpanu 10 cm. Haiinure miomnaas O0KOBOM MOBEPXHOCTH U 00bEM
MIPU3MBI.

. B npaBuIIbHON YeTHIPEXYTOJIBHOW MTPU3ME ILIOIIA/Ib OCHOBAHUs paBHa 25 ¢cM?, a BbicoTa 4
cM. Haiinurte nuaronans 1 00beM MpU3MBI.

OcHOBaHUEM NPSAMOUN MPU3MBI CITYKUT IPSIMOYTOJIbHBIN TPEYTOJbHUK C KaTeTamMu 12 cM
1 5 cM, BbICOTa MpU3MBbI paBHa § cM. HaiiauTe miiomanb nojaHOM MOBEPXHOCTH.

Paanyc okpyXHOCTH, ONIMCAHHON OKOJIO OCHOBaHUS MPABUIILHON MECTUYTOJIbHOMN
npu3Mbl, paBeH 3 cM. HaliauTe momaas moJiHONH MOBEPXHOCTH IPU3MBI, €CITU €€ BhICOTa
paBHa 10 cMm.

JnaroHainb MpaBUILHON YETHIPEXYTOIBHOM MPU3MBI COCTABIISIET C OOKOBOW IpaHbIO YOI
30°. Haiigure miomaabs 60KOBOW MOBEPXHOCTH U 00BEM MTPU3MBI, €CJIM CTOPOHA
ocHOBaHHs V2 cM.

BricoTta mununapa Ha 12 cM Gosibliie ero paanyca, a Iioaab MOJIHON TOBEPXHOCTH
paBHa 288 T oM. Haiinure pannyc ocHOBaHUS TUIMH/PA.

JlnaroHans mpaBHIIbHOM YETHIPEXYTONBHON MPU3MBI COCTABISET ¢ OOKOBOW TPAHBIO IOl
60°. Haiigute 00beM IpU3MBI, €CIIU CTOPOHA OCHOBAHUA 6 CM.

Juamerp 1mapa paBeH BbICOTE KOHYca, 00pa3yrolas KOTOPOro COCTABIISAET C MIIOCKOCThIO
ocHoBaHwus yroua 60°. Haiitu oTHOmenne 06b€MOB KOHYCa U I1apa.

Pannyc mapa pasen R=5. HaliquTte miomaas nojJIHON NOBEPXHOCTH BIIMCAHHOTO B IIap
KyoOa.

Pagunycsl ocHOBaHUI yceueHHOT0 KOHYyca paBHbI 4 cM U 12 cM, a oOpa3yromas paBHa
17cm. HaiinuTe: a) BBICOTY YCEUEHHOTO KOHYCa; 0) IUIOMIAAb OCEBOTO CEUCHHUS.
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80. B ocHOBaHuu npaBuibHOM YeTbIpexyroyibHOM mpu3Mbl ABCDA B {C D, nexut kBaapar
co ctopoHo#t 8 cm. [lnaronans npusmbsl AC; o0pasyeT ¢ mockocThio ocHoBanus ABCD
yrod 30°. HaiiauTe BbICOTY NPU3MBI U IUIOLIA/Ib MTOJTHON TOBEPXHOCTH.

4 Cucrema oueHuBanus komijiekta @OC TeKylero KOHTPOJIS U MPOMeKYTOYHOI
arrecTaumnu

[Ipu olleHMBaHWU TMPAKTHYECKON M CAMOCTOSTEIHLHOU paboThl U (HOPM MPOMEKYTOTHON
aTTecTaluy 00y4aroIerocs: yuuThIBAeTCs Celyollee:

- KQUeCTBO BBIIIOJHEHUS IPAKTUUECKOM YacTH padOThI;

- KauecTBO 0(OpMIIEHUS OTYETa 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONPOCHI IPHU 3aLIUTE PAOOTHI.

Kaxnp1it BuJ paboThl OLIECHUBAETCS 110 MATH OalbHOH LIKae.

«5» (OTIMYHO) — 3a IITYOOKOE M MOJHOE OBJIAZICHUE COJIEPKAHUEM Y4eOHOr0 MaTepuaia,
B KOTOpPOM oOOydarouuiics cBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 3a yMEHHUE INPaKTHUYECKU
IPUMEHSTHh TEOPETUYECKHE 3HAHUS, BHICKA3bIBaTh M 000CHOBBIBATH CBOM CYXJeHHs. OneHKa «5»
(OTNIMYHO) IpearoaaraeT rpaMOTHOE U JIOTMYHOE U3JI0KEHUE OTBETA.

«4» (xopowo) — eciau OOy4aroUMiicsi MOJIHO OCBOWJI Y4eOHBIM Marepuall, BiajaeeT
HAy4YHO-IIOHATUMHBIM alllapaToOM, OPHEHTHPYETCS B M3YyYEHHOM MAaTepuaje, OCO3HAHHO
IPUMEHSIET TEOPETUUECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
¢dopma oTBETa UMEIOT OT/ENbHbIE HETOUHOCTH.

«3» (yIOBIETBOPHUTEIBHO) — €CIH O0YyJaromuiicss 0OHapyKMBAeT 3HAHWE W MMOHHMaHUE
OCHOBHBIX MOJOXEHUH yuyeOHOro MaTepualla, HO U3JaraeT ero HEroJHO, HEelocCleA0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTH, B NPUMEHEHHUU TEOPETUYECKUX 3HAHUM IIPU OTBETE€ HA NPAKTUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIMd OOy4YalOIIMICI HMEET pPa3po3HEHHBIC,
OeccucTeMHbIe 3HAHUS, JOMYCKAaeT OLIMOKM B OMNpeAEIeHUU Oa30BbIX MOHATHH, UCKaXKaeT UX
CMBICJI; HE MOXKET MTPAKTUYECKH PUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun ouneHuBaHusi NpaKTH4YECKUX padoT.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAJIbHO OLIEHKON «5» (OTIMYHO).

Kaxnoe 3a1aHue olleHUBaeTCs MaKCUMAJIbHO OLIEHKOH «5» (OTJIMYHO).

1o pe3ynbTaram OLIEHMBAaHHUS BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEIAHEH.

Kpurepun onieHnBaHus pelIeHUH 3a1ad.

«5» (OTJIIMYHO) — COCTaBJIEH MPABUJIBHBIA AJTOPUTM PELICHUS 3aJauyd, B JOTMYECKOM
paccyKIeHHH, B BIOOpE HOPMATUBHBIX UCTOYHUKOB U PEIIEHUH HET OIIMOOK, MOJy4YeH BepHBII
OTBET, 33/J]a4ya pellleHa palliOHAIbHBIM CIIOCOOOM.

«4» (XOpoIIO) — COCTaBJIEH MPaBWIBHBIA alTOpPUTM pPELICHHs 337ay, B JIOTUYECKOM
pacCyXJA€HMM U pEIIeHHH HeT CYUIECTBEHHbIX OHIMOOK; MpaBWJIBHO CJAeJaH BbIOOp
HOPMATHUBHBIX HCTOYHHUKOB; €CTh OOBSICHEHUE PELIeHMs, HO 3ajjaya pelleHa HepalroHaTbHbIM
CIocoO0OM WIIM JIOTYILIEHO He 0oJiee IBYX HECYILIECTBEHHBIX OINOOK, ITOJIy4eH BEPHbIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHHE BBINOJIHEHO, B JIOTHYECKOM PpACCY)XJICHUM HET
CYILIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3a/1auya pellieHa He MOJHOCThIO WX B O0OLIEM BHIE.

«2» (HeylOBJIETBOPUTENHHO) — 33/1a4a pelieHa HePaBUIbHO.

Kpurepun onieHuBaHus CAMOCTOSATEIbHBIX PadOT.

Kpurepun onieHnBaHusI pelieHni 3a1au.

«5» (OTJIIMYHO) — COCTaBJIEH MPAaBUJIBHBIA AJTOPUTM PELICHHS 3aJaud, B JOTHYECKOM
paccyXIeHHUH, B BIOOpEe HOPMATHBHBIX UCTOYHUKOB U PEIIEHUH HET OIMOOK, MOIY4eH BEPHBIi
OTBET, 33aJlauya pellieHa palliOHAIbHBIM CIIOCOOOM.

«4» (XOpoIIO) — COCTaBJIEH MPaBWIBHBIA alTOPUTM pPELIeHHs 337ayd, B JIOTHYECKOM
pacCykJI€HUH U pEIIeHUH HEeT CYIIECTBEHHbIX OMIMOOK; MpaBWJIBHO CJAeJaH BBIOOp
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HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHE PEIICHUs, HO 3ajaya pellleHa HepalMoHaTbHBIM
Croco0OM WJIH IOMYIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX OIMMUOOK, TTOJYYCH BEPHBINH OTBET.

«3» (yIOBIETBOPUTENIbHO) — 3aJlaHUE BBINIOJHEHO, B JIOTHYECKOM pPACCYXXJIECHUU HET
CYILIECTBEHHBIX OLIMOOK, HO [OIYILEHbI CYIIECTBEHHbIE OIIMOKM B BBIOOpE HOPMATHBHBIX
MCTOYHUKOB; 33]]a4a PeIlieHa He MOJTHOCTHIO WK B 00IIIEM BHIC.

«2» (HEeYIOBJIETBOPUTEIHLHO) — 3a/1a4ya pelIeHa HEMPABUIbHO.

Kputepun onieHuBaHus KOHTPOJILHBIX PadoT.

«5» (otmuuHo) — peutero 81-100% 3aganuid.

«4» (xopomio) — pemeno 61 — 80% 3ananuid.

«3» (yIoBIEeTBOPUTENBHO) — perieHo 41 — 60% 3ananuii.

«2» (HeYIOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3amanuil.

Kpurepun ouenuBanusi 1upPepeHunpoBaHHOIO 3a4eTa

— BBINOJIHEHO NpaBWIbHO 9-11 3aganuii — ouenka «otimuHo» (80 — 100%);

— BBITIOJIHEHO MPABUIILHO 6-8 3aaHuil — OlleHKa «xopomioy» (55— 79%);

— BBITNOJIHEHO MPABMILHO 4-6 3a/JaHUI — OIIEHKA «yIOBIETBOPUTEIHHOY

(36-54%);

— BBITMOJHEHO NpaBmiIbHO 0-3 3a7aHuil — OLIEHKa «HEYOBIETBOPUTEIHHOY

(0-35%).

Kputepun oneHnBaHus 0TBETOB 10 IK3aMeHALMOHHBIM OWJIeTaM.

OTBeT MO »HK3aMEHALMOHHOMY OWJIETY OLIEHUBAE€TCSd MAaKCUMAlbHO OLEHKOH «5»
(OTIMYHO).

[TepBsIii BOMPOC MaKCUMAJIBHO OLIEHUBAETCS OLIEHKON «5» (OTIMYHO).

Kaxxnas u3 aByx 3a/1a4 OLIEHHUBAETCS OTIECTBHO MAaKCUMAIIBHO OIIEHKOM «5» (OTJIIMYHO).

[To pe3ynbTaram olleHMBaHUS BCEX TPEX 3a/laHUM OLEHKAa COOTBETCTBYET CpEIHEH.
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