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1. ACIIOPT PABOYEH MPOT'PAMMBI JJUCIHUILJIAHBI

1.1. O6saacTh npuMeHeHusi pado4eil MporpaMmbl

Pabouas mporpamma o0061eoOpazoBaTesibHON Y4eOHON AUCHUIUIMHBI SIBISIETCA YacTbIO
OCHOBHOI 00pa3oBarenbHON mporpamMmbl B cooTBeTcTBHH ¢ DPI'OC st crenuaibHOCTH:
44.02.02 IIpenooasanue 6 nauanvhvix kiaccax (ykpynaénnas rpymnmna crenuansuocreii 44.00.00
Ileoazocuueckoe obpasosarnue), st 00y4alOUIMXCS OYHOM (GopMBI 00yUCHHS.

Pabouas nmporpamma paspaborana B coorBerctBuu ¢ ®I'OC cpemnero o6mero oopa3oBaHus.

1.2. MecTo y4eOHOI IMCHUIIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/bHONH NPOrpaMMbl

Oo6meobpa3oBatenbHas ydeOHas gucuumummaa OVIL13  Mamemamuxa wu3y4daercs B
obmeobOpazoBatenbHoM 1ukie ydeOHoro mrana OOII CIIO na 06a3e OCHOBHOrO OOIIEro
o0Opa3oBaHUs ¢ MOy4eHueM cpeaHero obmiero oopazosanus (IITICC3)

1.3. Ilnanupyemble pe3yabTaThbl 0CBOEHUS JHCIUILIMHBI:

1.3.1. OcBoenue coaepkanusi 00mEe00pa3oBaTEILHON YIeOHOW AUCIHUILTUHBI 00SCTICUnBaCT

JOCTH)KEHUE 00YyYaIOLIMMUCS CIEAYIOIINX Pe3yJbTaToB:

JIMYHOCTHBIX:

— c(pOpMHUPOBAHHOCTh NPEACTABICHUH O MaTeMaTUKE KaK YHHMBEPCAJIbHOM S3bIKE HAYKH,
CpeACTBE MOJICTUPOBAHMSI IBJICHUH U IPOLIECCOB;

— NOHMMAaHHE€  3HAYMMOCTHM  MaTeMaTUKW  JJs  HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOLIEHUS K MaTEeMaTHKE KaK K YaCTH OOLIeYeIOBeUECKON KyJIbTYphI;

— Pa3BUTHUE JIOTMYECKOI'O MBIIUIEHUS, POCTPAHCTBEHHOTO BOOOPa)KE€HUS, aJTOPUTMUYECKOM
KyJIbTYpbl, KPUTUYHOCTM MBIIUIEHUS Ha YpPOBHE, HeoOXoauMmMoM Uil  Oynyuiei
poeCCHOHATILHOM 1eATENIbHOCTH, Ul IPOI0JKEHUs 00pa30BaHMs U CaMOOOpa30BaHMs;

— OBJIQJICHUE MaTEMaTHYECKUMH 3HAHWSIMA M YMEHHSIMH, HEOOXOAWMBIMH B TIOBCEIHEBHOM
KU3HU, JJIS OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAyYHBIX JUCLUMIUIMH U JUCLMIUIUH
npoeCCUOHATILHOIO IUKJA, Ul IOJydyeHHs o0pa3oBaHMs B 00JACTIX, HE TPeOyHoLIMX
yrayOJIeHHON MaTeMaTUYeCKOM MOATrOTOBKHY;

— FOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHIO C HCHOJb30BAHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH, B TOM YHCIIe caMOOOpa30BaHUIO, HA NMPOTSHKEHUU BCei
KU3HU; CO3HATEIbHOE OTHOIIEHHE K HENPEPhIBHOMY OOpa30BaHMIO KAaK YCJIOBHIO YCIIELIHOM
npo¢ecCHOHATBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;

— TOTOBHOCTH Y CITOCOOHOCTH K CAMOCTOSITEIbHOW TBOPUECKOM U OTBETCTBEHHOU JIEATEIHLHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYAHUUECTBY CO CBEPCTHUKAMH B 00pa30BaTelbHOM,
OOIIECTBEHHO IOJIE3HOW, Y4eOHO-HMCCIEe0BAaTENbCKOW, TPOEKTHOW M APYTUX BHJIAX
NESTENBHOCTH;

— OTHOIIEHHE K MpO(ecCHOHATBHOM AEATETbHOCTH KaK BO3MOXHOCTH Y4YacTUS B PELICHUH
JIMYHBIX, OOLIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIIMOHATILHBIX TPOOIIEM;

MeTanpeAMeTHbIX:

— YMEHHE CaMOCTOSITEIBHO ONPENENATh ILEJINU JAEATEIbHOCTH M COCTaBIATh  IUIAHBI
NESTENBHOCTH;

— YMEHHE TPOAYKTHMBHO OOWIAThCS M B3aUMOJEWCTBOBAaTH B IIPOLECCE COBMECTHOM
NEeSTeIbHOCTH, YYUTHIBATh TO3MIMHM JAPYTUX YYAaCTHUKOB JEATEIbHOCTH, 3()PEeKTUBHO
pasperiath KOH(PIUKTHL;

— BJaJicHWE HaBbIKAMHU  II03HABATENIbHOM, y4yeOHO-UCCIIEOBATENLCKOH M IPOEKTHOM
NeSITeNIbHOCTH, HaBbIKaMU pa3pelieHust npooiem;

— FOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTENIbHOW  MH(POPMALMOHHO-TI03HABATEIbHOMN
NesITeIbHOCTH, BKIIIOYas YMEHHE OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMaIuu,
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KPUTHYECKH OIEHMBATh W HHTEPIPETHPOBATH MH(POPMALUIO, MOIYYAEMYI0 M3 Pa3IHYHBIX
HUCTOYHUKOB;
BJIAJICHUE SI3BIKOBBIMHU CPEACTBAMU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOIO TOUYKY
3peHus, UCIONIb30BaTh aJCKBATHBIC S3bIKOBBIC CPEICTBA;
BJIaJICHHE HaBBIKAMU ITO3HABATENILHONW pe(IeKCHH KaK OCO3HAHMS COBEPIIACMBIX ACUCTBUH U
MBICJIUTENIBHBIX IIPOLIECCOB, HMX pEe3YyJbTaTOB W OCHOBAaHUMN, TI'PAaHMI] CBOErO 3HAHUA H
HE3HAHUs, HOBBIX II03HABATENbHbIX 3a/1a4 U CPENCTB Ul UX JTOCTHIKEHUS;
LEJICYCTPEMJICHHOCTh B MOWUCKAaX W MPUHATHH PEIICHUH, COOOPa3HTEIbHOCTh U WHTYHIIHA,
Pa3BUTOCTb IMPOCTPAHCTBEHHBIX IPEACTABIECHUMN; CIOCOOHOCTh BOCIPUHUMATh KpacoTy U
TapMOHMIO MUPA;
NpeIMeTHbIX:

c()OPMHUPOBAHHOCTh MPEACTABICHUI O MaTEeMAaTUKE KaK YacTH MHUPOBOW KyJIbTYPbl U MeCTe
MaTeMaTUKU ¥ MUH(OPMATUKH B COBPEMEHHOH LMBMUIM3ALMU, CIOCO0AX ONMUCAHMsS SBICHUH
peanbHOro MUpa Ha MATEMaTU4YECKOM SI3BIKE;
C()OPMHUPOBAHHOCTh IPEACTABICHUH O MaTeMaTHMYECKUX MOHATUSAX KaK BaXKHEHIIMX
MaTEMaTHYECKUX MOJENAX, IO3BOJISIIOIIMX OINUCHIBATh M HM3ydaTb pas3Hble IPOLECCH H
SIBJICHHSI, B TOM YHCJIE C IIOMOMIBIO HH()OPMAITHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
BIIQJICHUE METOJaMHU JOKa3aTeJIbCTB M AITOPUTMOB PEIIEHUS, YMEHHME HX IPUMEHSATD,
IIPOBOAUTH JOKA3aTENIbHBIE PACCYKICHMS B XO/I€ PELLIECHUS 3aay;
BJIAJICHUE CTAHJAPTHBIMM IIpUEMaMU pEUICHUS palUOHAIBHBIX M HMPPALUOHAIBHBIX,
II0KA3aTeIbHBIX, CTENICHHBIX, TPUTOHOMETPUUECKHUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;
c(OPMHPOBAHHOCTH MPEJCTABICHUH 00 OCHOBHBIX MOHATUSAX MAaTEMaTHYECKOTO aHAIN3a U UX
CBOWCTBaX, BIJIQJICHWE YMEHHEM XapaKTepH30BaTh IOBEACHHWE (QYHKIWH, HCHOJIH30BAHUE
IIOJIyYE€HHBIX 3HaHUH JJI ONIMCAaHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;
BJIAJICHUE OCHOBHBIMHM IIOHATHUAMM O IUIOCKMX H IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX;
c(OPMHUPOBAHHOCTh MPEJICTABICHUI O Mpoleccax M SBICHUAX, UMEIOLUIMX BEPOATHOCTHBIN
XapakTep, CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHPE, OCHOBHBIX IOHSTHAX
2JIEMEHTapPHON TEOPHUH BEPOSATHOCTEM;

— BIAJCHUE HABBIKAMU HCIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM IIpU
pelieHnu3anay.

B pesyabrare m3ydenus ydeOHoro mpeamera «MarTemMaTHka» Ha yYPOBHE CpPeIHEro

o0mero odpaszoBanus o0y4aruuiica Ha 6a30BOM YPOBHE HAYYHTCH:

OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHSIMU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOXKECTBO, IepeceyeHne U OOBEAMHEHHE MHOXKECTB, YHCJIOBBIE MHOXKECTBA Ha
KOOPAMHATHOU MIPSIMOM, OTPE30K, NHTEPBAJ;

OlepupoBaTh Ha 0a30BOM YPOBHE MOHATHSMH: YTBEp)KJIEHUE, OTPULAHHE YTBEP)KICHUS,
UCTHHHBIE M JIOXKHBIE YTBEpP)KICHHs, NpPUYMHA, CJEJICTBHE, YaCTHBIA ciay4ail oOIero
YTBEPKIACHUS, KOHTPIPUMED;

HaXO/UTh NepecedeHre U OObEAMHEHUE JIBYX MHOXKECTB, MPEICTaBICHHBIX Ipauyecku Ha
YHUCIIOBOU MPSIMOM;

CTPOUTH HAa YHUCIOBOM MPAMOU IOAMHOXKECTBO YHCIOBOIO MHOXKECTBA, 3aJaHHOE
MIPOCTEUIINMH YCIOBUSIMU;

pacrio3HaBaTh JIO)KHBIE YTBEPXKICHMs, OIIMOKM B pPACCYXKACHUAX, B TOM UHCIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noBceHeBHOM KWU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

HCIOJIb30BAaTh YHCIIOBBIE MHOKECTBA HAa KOOPJWHATHOM MHPSAMOM Uil OMMCAHUS PEATBbHBIX
MPOLIECCOB U SIBJICHUIA;

IIPOBOJUTH JIOTUYECKHUE PACCYKICHHS B CUTYalUSAX TOBCETHEBHOM KU3HU
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OnepupoBarh Ha 0a30BOM YpPOBHE TMOHSATHUSIMHU: I€JIO€ YHCIO, JEIUMOCTh YHCEN,
OOBIKHOBEHHAs JAPOOb, NeCATUYHAS IPOOb, PAMOHATBLHOE YHCIIO, TPUOIMKEHHOE 3HAYCHHUE
qucia, 4acTb, O0JIs1, OTHOMICHUC, MPOLCHT, IMOBBIMICHUC W IMOHMKXCHUC Ha 3aJaHHOC YHCJIO
MPOLIEHTOB, MacIITa0;

orepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMHU: Jiorapu(M 4YHUCIA, TPUTOHOMETPHUYECKAs
OKPY)XHOCTh, TpajycHas Mepa yrja, BeJIMYMHA yIya, 3aJaHHOrO TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJI0B, UMEIOLIUX
MIPOU3BOJILHYIO BETUUHHY;

BBITIOJIHATH apI/I(bMeTI/I‘ICCKI/Ie IIGIZCTBPISI C OCJIBIMU U pallUOHAJIBHBIMU YU CJIAMU;

BBITIOJIHATh HECJIOXHBIE MpeoOpa3oBaHUSl YHUCIOBBIX BBIPAKECHUN, COAEpKAIIUX CTENeHU
qrcen, TM00 KOPHU U3 YUCel, TH00 JorapuMbl YHCET;

CpaBHMBATh pallOHAIbHbBIC YKCIa MEXKAY COOOI;

OLCHUBATh W CPABHUBATHL C PAlMOHAJIBHBIMU YHUCIAMU 3HAYCHUA LCJIBIX CTEICHEH YHUCCII,
KOpHEeH HaTypaJbHOMN CTETIEHU U3 YHCEll, IOrapru(pMOB YUCEI B IPOCTHIX CIy4asx;

n300pakaTh TOYKAMHU Ha YHCIIOBOM MPSIMOH IIEJIbIe M PallMOHATIBHBIC YUCIIA;

n300pakaTh TOYKAMU Ha YHUCJIOBOM MPSIMOW LieJble CTEMEeHH YHWCeN, KOPHU HaTypajJbHOU
CTCIICHU U3 YHUCCII, JIOFapI/I(bMI)I YHUCCJ B IPOCTBIX ClIy4dasaX,

BBHITIONHATh HECIOXHBbIE MpeoOpa3oBaHUs LENIbIX U JAPOOHO-PAIMOHATBHBIX OYKBEHHBIX
BBIPAKCHU;

BBIp@XKaTh B MPOCTEUIINX CIy4asiX U3 paBEHCTBA OJHY IEPEMEHHYIO Yepe3 ApyTue;

BBIYUCIIATE B IIPOCTBIX CIyYasaXx 3HAUCHUA YUCIIOBBIX U 6YKB€HHI>IX BBIpa)KCHI/IfI, OCYIICCTBJIAA
HE00XO0IMMBIE MO/ICTAHOBKHU U MPeoOpa3zoBaHus;

M300pakaTh CXeMaTUYECKH yroJl, BEIMYMHA KOTOPOTO BRIPAKEHA B TPaaycax;

OLICHUBATh 3HAKH CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB.

B noBceHeBHOM XKU3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

BBITIOJIHATH BBIYMCIICHUS IPU PEIICHUH 3aJ1a4 IPAKTUUECKOI0 XapaKkTepa;

BBITIOJHATh MPAKTUYECKUE PACUYEThl C HCIIOJIB30BAHMEM MPH HEOOXOJMMOCTU CHPABOYHBIX
MaTEpUaJIOB U BBIYUCIUTENbHBIX YCTPOUCTB;

COOTHOCUTH pealbHbIC BEIUYHHBI, XaPAKTEPUCTHUKU OOBEKTOB OKPYKAIOIIEr0 MHpa C HUX
KOHKPETHBIMU YUCJIOBBIMU 3HAYCHUSIMU;

HCIOJIb30BaTh METOABl OKPYTJICHUS, TPUOIKEHUS U TMPUKUIIKA TIPU PEIICHUH MPAKTHIECKUX
3a/1a4 NOBCEAHEBHOM KU3HU

Pemiate nuHelHbIE ypaBHEHUS U HEPABEHCTBA, KBAaJPaTHbIE YPABHEHUS;

pemiare Jorapudmuueckue ypaBHeHus Bujaa log a (bx + ¢) = d u npocreiinire HepaBeHCTBA
Buja logax <d;

pemaTh Moka3arejabHble ypaBHeHUs, BuAa abx+c= d (rme d MOXHO MpeNCTaBUTh B BUJIE
CTENIEHH C OCHOBaHMEM a) W NpocTeilline HepaBeHcTBa Buaa ax < d (rme d MoxHO
MIPEJICTaBUTh B BUJE CTENIEHU C OCHOBAHUEM a);.

IIPUBOJUTL HECKOJIBKO IPUMEPOB KOPHEW MPOCTEUILIEr0 TPUTOHOMETPHUUYECKOTO YPABHEHMS
BHJA: SIn X =a, COS X =a, tg X = a, ctg X = a, r71e a — TabJIMYHOE 3HAYE€HUE COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKON (YHKIIUH.

B noBceiHEBHOM )KU3HU U NIPU U3YYEHUH JIPYTHX IPEIMETOB:

COCTaBJIATh W peElIaTh YPAaBHEHMS] M CHUCTEMbl YpPaBHEHUU TMpPU pPELIEHUH HECI0KHbBIX
IIPaKTUYECKHX 3a7a4

OnepupoBarh Ha 6a30BOM ypOBHE MOHSITHIMH: 3aBUCUMOCTh BEJTMYMH, QYHKIIHS, apTyMEHT U
3HaYeHue (yHKIMHM, 00JacTh OMpEeAeNeHUS M MHOXKECTBO 3HAueHUH (QyHKUIWHU, Tpadpux
3aBUCUMOCTH, Trpaduk QyHKUMK, HyId GYHKIUH, TPOMEXYTKH 3HAKOIMOCTOSHCTBA,
BO3pacTaHHE Ha YMCIOBOM NPOMEXKYTKE, YObIBaHHE Ha YKCIOBOM IPOMEXKYTKE, HaubOobIIee
U HauMEHblee 3HayeHHe (PYHKIUU Ha YHUCIOBOM IPOMEXYTKE, Nepuoanyeckas QyHKIHS,
IIEPHOL;



onepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMM: HpsAMas U oOpaTHas MPOMOPIHOHAIBHOCTh
JIMHENHas, KBaJpaTU4Hasl, norapupmuyecKas u IOKa3aTeabHast GyHKIHH,
TPUTOHOMETPUYECKHE (DYHKIIUH;

pacrio3HaBaTh rpauKy JIEMEHTAPHbIX (YHKIUN: IpAMOM U 00paTHON MPONOPLHUOHATIBHOCTH,
JIMHENHOH, KBa/IpaTUYHOM, JorapupMHUECKOn " [10Ka3aTenbHON GbyHKIUH,
TPUTOHOMETPUUECKUX (DYHKLIMH;

COOTHOCHUTH I'paUK{ JIEMEHTAPHBIX (PYHKUMH: IPSAMOM B 0OpaTHON MpPONOPLUOHATBHOCTH,
JIMHEHOM, KBaJpaTUYHOM, JorapuMUIECcKOM u MOKa3aTeJIbHON byHKIHH,
TPUTOHOMETPUYECKHX (PYHKIUH ¢ (hopMyTaMu, KOTOPBIMUA OHHU 33/1aHBI;

HaXOJAUTh 10 rpaduKy NpuOIMKEHHO 3HAUECHUS (PYHKIUH B 3aJaHHBIX TOUKAX;

onpenenate Mo rpaduky cBoicTBa (QYHKUMU (HYJIH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
IIPOMEKYTKH MOHOTOHHOCTH, HAauOOJIbIINE U HAUMEHbIIINE 3HAYEHUS U T.I1.);

CTPOUTH 3CKU3 Trpaduka (YHKIHH, YJOBIETBOPSIOMICH NPUBEJCHHOMY HaOOpy YCIOBUI
(mpoMexXyTKH Bo3pacTaHusi / yObIBaHMs, 3HaueHUE (DYHKIUM B 3aJaHHOW TOYKE, TOYKHU
SKCTPEMYMOB | T.1I.).

B nosceHEBHOM KNU3HU U IPU U3YYEHUU APYTHX IIPEAMETOB:

OIpeNeNIATh 10 IpayiKkaM CBOWCTBA pealbHbIX MPOLECCOB U 3aBUCUMOCTEH (Haubomblliue U
HAauMEHbBIIME 3HAYEHUs, [POMEXKYTKHM BO3pacTaHuUs U  yOBIBaHMS, IPOMEKYTKU
3HAaKOIIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYAINU
OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHAMMU: IPOU3BOIHAS (PYHKIIMU B TOUKE, KacaTellbHas
K rpaduKy QyHKIHH, TPOU3BOIHAS (PYHKIUH;

OIpeNleNIATh 3HAUE€HUE IMPOU3BOAHOM (PYHKIMM B TOYKE MO HM300pa)XKEHUIO KacaTeIbHOM K
rpaduKy, IpOBEAEHHON B 3TOM TOUKE;

pelaTh HECIOXKHbIE 331a4d Ha IPUMEHEHHE CBSI3U MEXIY INPOMEXKYTKaMU MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa (PYHKIMH, C OAHOW CTOPOHBI, U NMPOMEKYTKAMH 3HAKOIOCTOSIHCTBA U
HYJISIMH [TPOU3BOAHOM 3TOM (YHKLUU — C IPYTOM.

B noBceiHEeBHOM KU3HU U TIPU U3YUCHHUHU JIPYTUX HPEIAMETOR:

MOJIb3YACh TpaKaMu, CpaBHUBATh CKOPOCTU BO3pacTaHus (POCTa, MOBBILICHUS, YBETUUCHUS
U T.II.) WIX CKOPOCTH YObIBaHMS (MAJCHUS, CHIDKCHHS, YMEHBIICHUS W T.II.) BEJIUYUH B
peanbHBIX MpoIeccax;

COOTHOCHTh TpapUKd pEATbHBIX MPOIECCOB M 3aBHUCHUMOCTEH C WX OIMCAHHSIMH,
BKITIOYAIOIIUMHU XAPAKTECPHUCTUKU CKOPOCTHU U3MCHCHUS (6BICTpI>II\/JI POCT, IIIAaBHOC MOHWKCHUC
U T.1L.);

HUCITOJB30BATh Fpa(l)I/IKI/I PCATBHBIX MPOLECCOB AJId PCUHICHUA HCCIIOXKHBIX IMPUKIAAHBIX 3a1a4,
B TOM YHCJIC ONPENess Mo rpaduky CKOPOCTh X0J1a Impolecca

OnepupoBarh Ha ©0a30BOM ypOBHE OCHOBHBIMH OINHCATEIIBHBIMU XapaKTEPUCTUKAMHU
YHCIOBOTO Habopa: cpeaHee apudmMeTHueckoe, MeAWaHa, HaWOOJbIlee W HAMMEHBIIEEe
3HAYCHUS,

OIIEpPUPOBATH Ha 0a30BOM YPOBHE MOHSATHSMH: YaCTOTa U BEPOSITHOCTH COOBITHSI, CIy4alHBIN
BI)I60p, OIIBITBI C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6BITI/I$IMI/I;

BBIUUCIISATH BEPOSITHOCTU COOBITHIA HA OCHOBE TI0JICUETa YHCIIa UCXO/IOB.

B noBceHEBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB:

OLICHHMBATh U CPABHUBATH B MIPOCTHIX CIIydasX BEPOSTHOCTU COOBITHI B peaibHOM JKHU3HH;
YUTaTh, CONOCTABIIATH, CPAaBHMBATb, WHTEPIPETUPOBATH B IIPOCTHIX CIIydasX peajbHBIC
JaHHbIE, PECTaBIEHHbIE B BUJIE Ta0IHII, JUarpamMmm, rpadukos

Pemrats Hec0KHbIE TEKCTOBBIE 3314 PA3HBIX TUIIOB;

aHAJIM3UPOBATh YCJIOBHE 3a/ladd, TMpPU HEOOXOAUMOCTH CTPOUTH [UIsl €€ pelIeHUs
MaTeMaTU4YECKYI0 MOJEb;



MOHMMAaTh M HWCHOJb30BaTh Ul PEIICHUs 3aJaud MH(OpMAIMIO, MPEACTABICHHYIO B BHJIE
TEKCTOBOH M CUMBOJIBHOH 3allMCH, CXeM, TaOJHL, TuarpaMmM, rpauKoB, pUCYHKOB;
JIeCTBOBATH IO AJITOPUTMY, COJEPIKALIEMYCS B YCIIOBHH 3a]1a4H;

HCIOJIb30BATh JIOTHYECKUE PACCYXKIEHH TP PELLICHUH 3aJ]auy;

pabotate ¢ W3OBITOYHBIMH YCIOBUSIMH, BBIOMpas u3 Bcell uHpOpManuu, TaHHBIE,
HE0O0XOANMBIE AJIS pelIeHUs 3a/1a4H;

OCYIIECTBIISATh HECIOXKHBIHN 1epedop BO3MOKHBIX PELICHUH, BBIOMpAs U3 HUX ONTHMAIbHOE 110
KpUTEpHIM, CHOPMYIUPOBAHHBIM B YCIIOBUHY;

aHAJIM3UPOBATh U MHTEPIPETHPOBATH MOJYUYCHHBIC PEUICHHUS B KOHTEKCTE YCJIOBHUS 3ajayd,
BBIOMPATH pEIICHNUs, HE IPOTUBOPEYALE KOHTEKCTY;

pelaTh 3a/1a4M Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, MOE30K U T.I1.;

pelaTb HECIOXKHBbIE 3aJlaud, CBA3aHHBIE C JOJIEBBIM y4YyaCTHEM BO BIJIAJICHUU (QUPMON,
NpeaNpUsTHEM, HEIBUKUMOCTBIO;

pelaTh 3aJaud Ha IMPOCThbIe MPOLEHTHI (CHUCTEMBbI CKHJIOK, KOMHUCCHM) M Ha BBIYHMCIIEHHE
CJIO’KHBIX TMPOLIEHTOB B PA3JIMUYHBIX CXEMax BKJIAJ0B, KPEIUTOB U UITOTEK;

pelmaTb NpPakTUYECKHE 3alauyd, TpeOylollue HCIOIb30BAHUS OTPULATENbHBIX YHCEN: Ha
OTIpeJIeIeHUe TEMIIePaTyphl, Ha ONpe/esIeHIE TIOJI0KEHUSI Ha BpEMEHHOH ocH (10 Hamiel 3pbl
U 1ocie), Ha JBMKEHHE JIGHEXKHBIX CpeICTB (NMPHXOA/pacxoj)), Ha OIpenereHue
TJTyOUHBI/BBICOTHI H T.IL.;

UCIOJIb30BaTh MOHATUE MacuITada s HaXOXKACHUS PACCTOSHUM U JJIUH Ha KapTax, IUIaHax
MECTHOCTH, TIaHAaX IOMEIEHHH, BRIKPOWKAX, P padoTe Ha KOMIIBIOTEPE U T.II.

B noBceHEeBHOM KU3HU U IPU U3YYCHHUU APYTUX IPEIMETOB:

pelaTh HEeCIOKHBIE TPAKTUIECKHUE 33a4l, BO3ZHUKAIOIINE B CUTYallUsX [TOBCETHEBHOM KU3HU
OmnepupoBarh Ha 06a30BOM YpPOBHE MOHSTHUSAMU: TOUKA, MpsiMast, IJIOCKOCTb B MPOCTPAHCTBE,
MapajuIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEHH;

pacro3HaBaTb OCHOBHBIE BH/bl MHOTOIPAaHHHMKOB (IIpU3Ma, NUpaMUAa, HPSIMOYTOJIbHBIN
napajuiesenumnes, Kkyo);

n3o0pakaTh H3y4yaeMble (UIYpbl OT PYKM M € IPUMEHEHHEM IPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB;

7enaTh (BBIHOCHBIE) IUIOCKHE YEePTEXH U3 PUCYHKOB IPOCTBIX 0OBEMHBIX (UTyp: BUI CBEPXY,
cOOKYy, CHHU3Y;

U3BJIEKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (DUTYpax, MPeJICTaBICHHYIO
Ha YepTeXax U PUCYHKAX;

IpUMEHATH TeopeMy IIndaropa mpu BEIUMCIEHUH 3IEMEHTOB CTEPEOMETPUUECKUX (PUTYD;
HAXO/UTh 00BEMBI U TUIONIAIA TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C TIPUMEHEHHUEM
hopmyu;

pacrno3HaBaTh OCHOBHbBIE BUbI TEJl BpallleHus (KOHYC, IMIUHAP, chepa u 1map);

HaXO/JUTh 00BbEMBI U IUIOIIAHN MTOBEPXHOCTENH MPOCTEUIIIMX MHOTOIPAHHUKOB U TEJl BpaIllCHHS
C MpUMEeHEeHUeM GopmyI.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

COOTHOCHUTh a0CTpaKkTHbIE T'€OMETPUUYECKHE MOHATHS M (aKThl C pPeaJbHBIMH >KU3HEHHBIMU
00BEKTaMU M CUTYaLUSIMH;

UCIOJIb30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYD Ul peleHus TUIOBBIX
3a/1a4 MPaKTUYECKOTO COACPIKAHMUS;

COOTHOCHTB TUIOIIA/IM IOBEPXHOCTEH TeJ 0IMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;
COOTHOCHUTB 0OBEMBI COCYI0B OAMHAKOBOU (DOPMBI PA3IMYHOTO pa3mepa;

OLleHUBaTh (OPMY MPABUIBLHOIO MHOTOTPAaHHHUKA TOCIE CIUJIOB, CPE30B M T.I. (OMpPEesTh
KOJIMYECTBO BEpPUINH, pedep U rpaHel MoJy4eHHbIX MHOTOTPAHHUKOB)

OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHEM JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE;
HaXOJUTh KOOPJIMHATHI BEPILKH KyOa U IPSIMOYTOJIbHOTO Napasuiesienunea



OnuceiBaTh  OTHENbHBIE BBIJAIOIIMECS PE3yNbTaThl, IOJIYyYEHHbIE B XOAE pPa3BUTUA
MaTEeMaTHKHU KaK HayKu;

3HaTh MPUMEPbl MATEMATHYECKUX OTKPBITUA M UX aBTOPOB B CBSI3U C OTEUECTBEHHOW WU
BCEMUPHOH UCTOPUEH;

MMOHUMATh POJIb MaTeMaTUKu B pazsutuu Poccun

[IpuMeHsTh U3BECTHBIE METOBI IIPU PEIICHNUN CTaHIAPTHBIX MaTEeMaTUUYECKUX 3a]1aY;
3aMe4aTb M XapaKTepu3oBaTh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B  OKpY’Karolen
NeHCTBUTENBHOCTH;

MPUBOAUTH TPUMEPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpPUPOAE, B TOM YHCIE
XapaKTepU3YIOIIUX KpPacoTy M COBEPIICHCTBO OKPYXKAIOLIEr0 MHpa W MPOU3BEICHHM
HCKYCCTBa

OO0yyarommuiicss Ha 6a30BOM YPOBHE NMOJYYHT BO3MOKHOCTh HAYYNUTHCH:
OnepupoBaTh MOHATUSIMU: KOHEYHOE MHOXKECTBO, AJIEMEHT MHOXECTBa, IOJMHOKECTBO,
nepecedyeHne U 00beAMHEHHE MHOXECTB, YMCIOBBIE MHOXECTBA Ha KOOPIMHATHOM MPSMOI,
OTPE30K, HMHTEPBAN, MOJYWHTEPBAJI, MIPOMEXKYTOK C BBIKOJIOTOW TOYKOH, Trpaduyeckoe
IIPE/ICTAaBICHNE MHOYKECTB HAa KOOPAMHATHOM MJIOCKOCTH;

ONEpUPOBATh TMOHATHSIMH: YTBEP)KICHHUE, OTPUIIAHUE YTBEPXKIACHUS, UCTUHHBIE U JIOKHBIC
YTBEPKACHUS, IPUUMHA, CIIECTBUE, YACTHBIN Cllydail OOLIEro YTBEPKACHUS, KOHTPIPUMED;
MIPOBEPSATH MPUHAICKHOCTD JIEMEHTa MHOXKECTBY;

HaXOJUTh IepeceyeHue U OOBEAMHEHHE MHOXKECTB, B TOM YHUCIE IPEJICTaBICHHBIX
rpaduyecKy Ha YMCIOBOM MPAMOI U Ha KOOPAMHATHOM IIIOCKOCTH;

IIPOBOJMTD JJOKA3aTEIbHbBIE PACCYKIACHUS JIJIs1 0OOCHOBAHUS UICTUHHOCTH YTBEPKACHUM.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX IIPEIMETOB:

UCIIOJIb30BaTh YHUCJIOBBIE MHOJKECTBA Ha KOOPAMHATHOM NPSAMOM M HAa KOOPAMHATHOU
IJIOCKOCTH JIJIS1 ONIMCAHUS peabHbIX MPOLIECCOB U SIBICHUI;

IIPOBOAUTH JTOKA3aTENbHBIE PACCYKICHUS B CUTyalUsAX ITOBCEAHEBHOW XXU3HU, IIPU PELICHUU
3a/1a4 U3 IpYyrux NpeaIMeToB

CB00OIHO ONEpPUPOBATH MOHATUAMU: 1I€JI0€ YUCIIO, IEIUMOCThb Yucell, OOBIKHOBEHHAas Jpo0b,
JecsITUYHas Ipo0b, pallMOHAIBHOE YHWCIO, NPUONMKEHHOE 3HAUYE€HHE 4YHCIa, 4acTh, OIS,
OTHOIIICHHE, MIPOLIEHT, MOBHIIIIEHNE U TTOHM)KEHUE Ha 33JJaHHOE YHCJIO0 MPOLIEHTOB, MacIlTa;
MIPUBOJIUTH IPUMEPHI YUCEN C 3aJJaHHBIMU CBOMCTBAMU JI€TMMOCTH;

OIIEpUPOBATH MOHATUSAMMU: JIorapu(M YKcia, TPUTOHOMETPHUECKasi OKPYKHOCTh, PaJiaHHas U
rpajgycHas Mepa YyIUIa, BEJIMYMHA YIUIA, 33JaHHOTO TOYKOM HA TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CHHYC, KOCHUHYC, TAaHI€HC U KOTAaHI'€HC YIJIOB, HMMEIOIIUX IPOU3BOJIBHYIO
BEJINYUHY, YUCIIA € U T;

BBINOJIHATE apu(pMeTHYECKUe IEHCTBHS, COYeTasi YCTHbIC U MUCbMEHHbIE NPUEMBbI, TPUMEHSSA
IIpY HEOOXOIMMOCTH BBIYUCIUTENIbHBIE YCTPOICTBA;

HaXOJUTh 3HAYECHHUS KOPHS HATypaJbHOM CTENEHU, CTENEHHM C PallMOHAJIBHBIM IOKAa3aTENIEM,
jorapu@ma, UCHOJIb3Ys IPU HEOOXOIMMOCTH BBIYHCIUTENBHBIE YCTPOUCTBA;

I10JIB30BATHCS OLICHKOW M IPUKHUAKOW IIPU MPAKTUUYECKUX pacueTax;

MIPOBOJMTH MO U3BECTHBIM (pOpMysaM U MpaBuUiiaM NpeoOdpa3oBaHMsl OYKBEHHBIX BbIpaKEHUH,
BKJIIOYAIOIIUX CTETIEHHU, KOPHHU, JIOTapu(Mbl U TPUTOHOMETpUUECKHe (PYHKIINY;

HaXOJUTh 3HAYEHUS YHCIOBBIX M OYKBEHHBIX BBIPRKEHUH, OCYIIECTBISSI HEOOXOJIMMBIE
MIOJICTAHOBKH U ITPe0Opa3oBaHus;

n300paXxkaTh CXeMaTHYECKH yroJl, BEJIMUYMHA KOTOPOro BhIpayK€Ha B rpajycax WM pajJuaHax;
UCIOJIb30BaTh MPHU PEIIeHUH 3aJad TaOJMYHbIE 3HAUYEHUS TPUTOHOMETPHUECKUX (YHKIMN
YTJIOB;

BBINOJIHATH MIEPEBOJ] BETUUMHBI yIJIa U3 paJUMaHHONW Mephl B TPaJlyCHYIO U 00paTHO.

B noBcegHeBHOI KH3HU U IpU U3YUCHUU APYTUX y‘-Ie6HLIX MnpeaAMCTOB:
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BBITIONHSATH ACUCTBHSI C YMCIIOBBIMH JTAHHBIMU TIPU PEIICHUU 3a/1a4 MPAaKTUYECKOTO XapakTepa
W 33/7a4 U3 PA3IUYHBIX OOJacTeil 3HAHUM, UCHONB3YS MPU HEOOXOJUMOCTU CIIPaBOUYHBIE
MaTepuaibl U BEIYUCIUTEIbHBIE YCTPOUCTBA;

OLICHHUBATh, CPAaBHHBAThb M HCIIOJIb30BATh IPH PEHICHUHM MPAKTUYECKUX 3a]lad YHUCIOBbIC
3HAUEHUS PEANbHBIX BEIMYMH, KOHKPETHBIE YHCIOBBICE XapaKTEPUCTHKH OOBEKTOB
OKpY>KaroIllero Mupa

Pemare panumoHanbHble, NOKa3aTeabHbIE M Jorapu(MUUYECKUE YpPaBHEHUS W HEpPaBEHCTBA,
MIPOCTEUIINE HMPPALUOHAIBHBIE W TPUIOHOMETPUYECKUE YpPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI;

HCIIOJIB30BAaTh METOJBI PEIICHMsS YPAaBHCHUM: NPUBEACHHUE K BHIY «IIPOU3BEIACHUE PABHO
HYJII0» WIN «4aCTHOE PABHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

HCIIOJIB30BaTh METOJ UHTEPBAJIOB Il PELICHUSI HEPABEHCTB;

UCIOJIb30BaTh TpapUuecKuil MeTo 1 ISl TPUOIMKEHHOTO pellleHHs] ypaBHEHUH U HEPaBEHCTB;
n300pakaTh Ha TPUTOHOMETPUYECKOH OKpPYKHOCTH MHOXKECTBO pEIICHHH MpocTeHInX
TPUTOHOMETPUYECKUX YPAaBHEHUHN U HEPABECHCTB;

BBIIIOJHATh OTOOpP KOpPHEW YypaBHEHUN WM pEIIEHUH HEPAaBEHCTB B COOTBETCTBUU C
JIOTIOJIHATEIbHBIMU YCIOBUSIMHU M OTPaHUYEHUSIMHU.

B noBceqHeBHOM KU3HU U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB:

COCTaBJIATh U pEIllaTh YPaBHEHUs, CUCTEMbl YpaBHEHHUIl U HEPABEHCTBA IPU PEILECHUU 3aJ]ad
JPYTUX y4eOHBIX MPEAMETOB;

HCIOJIb30BaTh YPAaBHEHUS W HEPABEHCTBA JUISl IOCTPOEHUS U HCCIEIOBaHMS MPOCTEUIINX
MaTEMaTHYECKUX MOJIEJIEH PEAlIbHbIX CUTYallui WIN IPUKIAJHBIX 3a7a4;

YMETb UHTEPIIPETUPOBATH MOJYyUEHHBIN [IPU PELICHUN YpaBHEHUS, HEPABEHCTBA UM CUCTEMBbI
pe3yibTarT, OLIEHUBATh €ro MpaBAoNoJo0Me B KOHTEKCTE 3aJJaHHOM peaJlbHOM CUTyalluu WiIn
MPUKJIATHON 3a/1a4n

OnepupoBaTh MOHATUAMU: 3aBUCUMOCTb BEIMYMH, (DYHKIMS, apryMEHT U 3HaueHue (yHKIIUY,
00JIaCTh OIpeNeNeHus] U MHOXKECTBO 3HA4eHWH (yHKIMH, TpaduK 3aBHCUMOCTH, Tpaduk
GyHKIMH, HYIM (QYHKLUHH, HOPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHME HA YHCIOBOM
MIPOMEXYTKE, yObIBAaHHE HA YUCIOBOM IPOMEXKYTKE, HauOOJjblllee U HauMEHbIIEEe 3HAaYCHHE
(GYHKIMN Ha YMCIOBOM NPOMEXKYTKE, eproandeckas QyHKIMs, NEepUoJl, YeTHas U HeYeTHas
byHKINH;

ONEepUpPOBaTh MOHATHSAMHU: TpsAMas M oOpaTHas MPONOPLUUOHANBHOCTb, JIMHEHHas,
KBaJlpaTU4Hasi, Jjorapudmuueckas ¢ ToOKa3zaTeslbHas (QYHKIUH, TPUTOHOMETPUUECKHE
GbyHKIIY;

OTpeAeNATh 3HaueHNne (PYHKIMU MO 3HAYEHUIO apryMeHTa IIPU Pa3IMYHBIX Crloco0ax 3aJaHusl
GbyHKIIY;

CTPOUTH IpapMKU N3yUYEHHBIX (QYHKIUI;

OINUCHIBaTh MO TpapuKy W B MPOCTEHIIMX clydyasx Mo (opmylie MOBEJEHHE U CBONCTBA
GyHKIMH, HaXOIUTh MO rpaduKy QYHKIIMN HAUOOJbIINE U HAUMEHBIIINE 3HAYCHHUS;

CTPOUTH 3CKHU3 TIpaduka (YHKIMH, YIOBIETBOPSIOIIEH HpPHUBEJECHHOMY HaOOpy YCIOBUI
(mIpoMeXyTKM BO3pacTaHus/yObIBaHUs, 3HAa4eHHE (DPYHKUMM B 3aJlaHHOM TOYKE, TOYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJIH (PYHKIUH U T.11.);

pelarh ypaBHEHHMsI, MPOCTEUIINE CUCTEMbl YPaBHEHUMN, UCIOJB3YS CBOMCTBA (QYHKUIUN U HUX
rpauKoB.

B noBceiHEBHOI KU3HU U TIPU U3YYCHHUHU JAPYTUX YICOHBIX MPEIMETOB:

OIpeacATL I10 Fpa(l)I/IKaM U HUCIOJb30BAaTh JId PCUHICHUA IPHUKIIAAHBIX 3aJdad CBOICTBa
peabHBIX MPOIIECCOB M 3aBUCUMOCTEH (HanOOIbIINEe U HAUMCHBIIIME 3HAUCHHUS, TIPOMEKYTKH
BO3pacTaHus U Y6BIBaHI/I$I CbYHKHI/II/I, IMPOMECIKYTKHU 3HAKOIMMOCTOAHCTBA, aCUMIITOTEI, IIEPHUOI U
T.IL.);



MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYaLINH;

ONpeNeNIATh 1O TpauKaM MPOCTEHIINE XAPAKTEPUCTHKH MNEPUOJUYECKUX IPOLECCOB B
OM0JIOTUH, SKOHOMUKE, My3bIKE, PAAHOCBSI3U U JIp. (AMIUTUTYa, IIEPHOA U T.I1.)

OmnepupoBaTh NOHATHAMM: NPOM3BOJAHAs (YHKIMM B TOUYKE, KacarelbHas K Trpaduky
¢byHKUIMH, TPOU3BOAHAA QYHKIINU;

BBIYHCIIATh NPOU3BOAHYIO OJHOYIEHA, MHOIOWIEHA, KBaJApPaTHOIO KOPHS, IPOU3BOIHYIO
CYMMBI (DyHKIIHA;

BBIUUCIIATh IPOU3BOAHBIE 3JIEMEHTApHbIX (QYHKUMH M HMX KOMOMHALUM, MCIONb3Ys
CIIPaBOYHBIC MaTEPHUAJIbL;

UCCIIeIoBaTh B MPOCTEHIINX CilyyasX (PyHKIMM HA MOHOTOHHOCTb, HAXOJUTh HAaHOOJbIINE U
HAaMMEHBIINE 3HAuYeHUs (QYHKIMNA, CTPOUTH TpaQuKd MHOTOWIEHOB M MPOCTEHUIIMX
panMoHaNbHBIX (PYHKIMH C UCIIOIB30BAaHUEM allapaTta MaTEMaTHYECKOro aHaJIN3a.

B noBceqHeBHOM KU3HU U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB:

peraTh NPUKIAJHBIC 3a/1a41 U3 OHOJIOTHUH, PU3UKH, XUMHUH, SKOHOMUKHU U IPYTUX TPEIMETOB,
CBSA3aHHBIE C HCCICIOBAaHUEM XapaKTEPUCTHK PEAJIBbHBIX IPOLECCOB, HAXOXKICHUEM
HanOOJPIINX ¥ HAMMEHBIINX 3HAYCHHA, CKOPOCTH U YCKOPEHUS U T.IL.;

MHTEPIIPETUPOBATH ITOJTYYECHHBIE PE3YIIbTATHI

NmMers npencraBiaeHWE O JUCKPETHBIX M HENPEPBIBHBIX CIy4aWHBIX BEIMYMHAX W
pacnpeneseHusIX, 0 HE3aBUCUMOCTH CIIy4aliHbIX BEJINYMH;

HMMETH NPEJCTABICHUE O MATEMATHYECKOM OXKUAAHUU U JUCIIEPCHH CIIyYalHbIX BEINYHH;
UMETb TPEACTABIEHUE O HOPMAJIBHOM pACHpPElNENICHHMH U IPUMEPAX HOPMAIBHO
pacIpenesIeHHbIX CIIy4aliHbIX BEJIUYMH;

MIOHUMATh CYTh 3aKOHA OOJIBIINX YKCET U BEBIOOPOYHOI'O METOJ1a U3MEPEHUSI BEPOSTHOCTEH;
UMETh IpECTaBICHUE 00 YCIOBHON BEPOSTHOCTH U O MOJHON BEPOSITHOCTH, IPUMEHSTh UX B
pELIeHNN 3a]1a4;

VMMETH NIPEJCTaBICHUE O BAXKHBIX YACTHBIX BUJAX PACIPENCICHUN U IPUMEHATh UX B PEILICHUH
3a1ay;

HMMETH NPEJCTABICHUE O KOPPEJSILIUY CIIY9alHbIX BEJIUYMH, O JTMHEHHON PErPECCHH.

B noBcenHeBHOM KU3HU U MIPU U3YyYEHUHU IPYTUX MPEIMETOB:

BBIYHCIISTH UM OLIEHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM JKU3HH,

BBIOMPATH MOJIXOIAIINE METOIbI TIPEICTABICHUS K 00pPaOOTKU JaHHBIX;

yMeTh pellaTh HECJIOXKHBIE 3aa4ud Ha MPUMEHEHHE 3aKOHa OOJBIINX YHCEN B COIHMOJIOTHH,
CTpPaxOBaHUH, 37PABOOXPAHECHUH, OOECIIEYCHUN OE30MaCHOCTH HACEICHHUS B UPE3BBIYANHBIX
CUTYAaILUIX

Pemiate 3a1aun pa3HbIX TUIIOB, B TOM YHCIIE 33/1a4U TTOBBIIICHHON TPYIHOCTH;

BBIOMpATh ONTUMANBHBIN METO PEIICHHUS 33/Ia4H, pacCCMaTPUBAs pa3InYHbIC METOIbBL;
CTPOUTH MOJIENIh PEUICHUS 3a/1a4H, TIPOBOIUTH JOKa3aTeIbHbIC PACCYKICHUS;

pemate 3amaud, TpeOyromue mepedopa BapHaHTOB, TMPOBEPKH YCJIOBH, BbIOOpa
ONTUMAJILHOTO PE3yIbTaTa;

aHAJIM3UPOBATh U MHTEPIPETUPOBATH PE3YNbTAaThl B KOHTEKCTE YCIOBUS 3a/Jay, BHIOMPATH
perieHus1, He MPOTUBOPEYAIE KOHTEKCTY;

MEPEBOUTH TIPH PEIICHUH 3a7aui WHPOpPMAIIHIO U3 OJHON (POPMBI B APYTYIO, UCTIONB3YS MIPH
HE0OXOJIMMOCTH CXEMBbI, TaOJIULIbI, TpaUKH, TUarpaMMbl;

B noBceHeBHOM KNU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

pemaTh MpakTUYECKUe 3aJauu 1 3a/1a4i U3 APYrUX NpeMETOB

OHepI/IpOBaTB MOHATHUAMU: TOUYKaA, IMpAMad, IJIOCKOCTb B IMPOCTPAHCTBEC, MapalICIIBHOCTbL U
NEPIEHAUKYISPHOCTD MPSIMBIX U TJIOCKOCTEH;

MNPUMCHATH I PCHICHUA 3aaa4 T'COMETPUUCCKUC q)aKTI)I, €CJIN YCJIOBUA NMPHUMCHCHUSA 3a/laHbI
B SIBHOM (hopMme;
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— peluaTth 3aJa4M Ha HAXOXKACHUC TCOMCTPHUICCKUX BCIIMYHH 10 06pa3uaM HJIN aJITOPUTMAM;

— Jenath (BBIHOCHBIC) TNIOCKHE YEPTEKH U3 PUCYHKOB O0OBEMHBIX (PUTYD, B TOM YHCIIC pUCOBATH
BHJI CBEPXY, COOKY, CTPOUTH CEYCHHSI MHOTOI'PaHHUKOB;

— W3BJICKAaTh, WHTEPIPETHPOBATH M TMPEOOPa3OBbIBATH HH(MOPMAIMIO O TEOMETPHUUYECKHX
¢burypax, npeJCcTaBICHHYIO Ha YepTexkKax;

— MPHUMEHATh TeOMeTpUYecKre (GakThl JUIS PEHICHUs 3aja4, B TOM YHCJC HPEAIOararoimux
HECKOJIBKO IIaroB PelIcHMS;

— ONKCHIBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX M IDIOCKOCTEH B MPOCTPAHCTBE;

— (¢opMynupoBaTh CBOMCTBA U MPU3HAKU QUTYD;

— JIOKa3bIBaTh T€OMETPUUYCCKHE YTBEPKICHUS;

— BIQJIETh CTaHJAPTHOW KJIACCHU(HUKAIMEW MPOCTPAHCTBEHHBIX (UTYp (MUPaMUABI, HPU3MBI,
napauieIIeUIIe b );

— HaXOJUTh 0OBEMBI U TUIOIIATU TIOBEPXHOCTEH T€OMETPUYECKHUX Tell C MPUMEHEHUEM (POpMYT;

— BBIYHCIIATH PACCTOSHUS M YIJIBI B IPOCTPAHCTBE.

— B noBceHEeBHOM KU3HU U TIPU U3YYECHUH JAPYTUX MPEAMETOB:

— WCMOJB30BaTh CBOWCTBA TEOMETPUYCCKUX (HUTYyp s pemeHus 3agad MPaKTHIECKOTO
XapakTepa | 3aJa4 U3 APYrux o0JacTel 3HaHUH

— OmnepupoBarh MOHATHAMH JICKAPTOBBI KOOPIUHATHI B POCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOpA, Yroll MEXAYy BEKTOpPaMH, CKaJSIPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC BEKTOPBI;

— HaxOJMTh PACCTOSHHE MEXIY ABYMs TOYKaMHU, CyMMY BEKTOPOB W MPOU3BEICHUE BEKTOPA HA
YHCII0, YTOJI MEXKIy BEKTOpaMH, CKaJSIPHOE MPOM3BEICHUE, PACKIAIBIBATh BEKTOP IO JIBYM
HEKOJUITMHEAPHBIM BEKTOPaM;

— 3aJaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOU CUCTEME KOOPIMHAT;

— peliath NPOCTEHIIKE 3a/1a4H BBEICHUEM BEKTOPHOI0 0a3uca

— TlpencraBiaTh BKJIQJ] BBIJAIONINXCS MaTEMATHKOB B Pa3BUTHE MAaTEMATHKH M MHBIX HAYYHBIX
obacTei;

— TIOHMMATh POJIb MaTEMATHKHU B pa3BUTHH Poccun

— Hcnonp30BaTh OCHOBHBIE METOJIBI JI0KA3aTEIbCTBA, IIPOBOJANTD J0KA3aTEeIbCTBO U BBIMOIHATH
OTIPOBEPIKEHUE;

— TPUMEHSATH OCHOBHBIE METO/IbI PEIICHUS MaTEMAaTHUECKUX 3a7ay;

— Ha OCHOBE MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJEC XapaKTEpPHU30BaTh KPacoTy M
COBEpIIIEHCTBO OKPY>KAIOIIET0 MUPa U MPOU3BEACHUI UCKYCCTBA,

— TPUMEHATH TMPOCTEUIHE TPOTPAMMHBIC CPEJICTBA M DIICKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI MPU PEIICHUN MaTeMaTH4YEeCKUX 33]a4

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Ounas ¢popma o0y4eHus1

Buo yueonoit pabomut Oovem uacos
O0bem o0pa3oBaTeIbHOI POrPaMMBbl 340
Padorta o0yuyarommxcsi BO B3aUMO/IelCTBHH C NpenojgaBareyiemM 324
B TOM YHCIIE:
neKuuu (YpoKu) 162

B (hopMe MPaKTUIECKON MOJITOTOBKH (€CITU MPeyCMOTPEHO)

IIPAKTUYECKUE 3aHITHS 162

B (hopMe mpaKkTUUYECKON MOATOTOBKH (€CITH MPETyCMOTPEHO)
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aboOpaTOpPHBIE 3aHATHS

B (hopMe MPaKTUIECKON MOTOTOBKH (€CITU MPEyCMOTPEHO)

KypcoBas pabota (poekT) (eciu npedycmompena)

CamocrosTenbHas pabota ooy4aromierocs (Bcero)(eciu npedycmompena)

Koncynbranuu (eciu npedycmompena)

[IpomexyrouHas aTTectauus B popme ouggpepenyuposannozo 3auema 6 I cemecmpe
U 9K3amena 60 2 cemecmpe.
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2.2. TemaTn4yecKuii IJIaH U COEPKAHUE TN CHUILTAHBI

Ounas hopma oOydeHHst

O0bem
Conep:kanue y4eOHOIro MaTepHasia, JadopaTopHble U MPaKTHYecKne padoThl,
HaumenoBaHUe PA3Ne/IOB U TeM caMocCTosiTeIbHAsA padoTa o0yuammxcs, Kypcopasi padoT (IpoeKT) Hacos
1 2 3
1 cemecTp
Paznen 1. Adaredpa 54/4
Coaep:xaHue y4eOHOIro MaTepuasa
T 11 Maremarrka B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJOTUSIX U MPAKTUICCKON 5
ema 1.1. .
nesitenbHOCTH. Llenu u 3amaun n3ydeHust MaTeMaTuku pu ocBoenuu npodeccuit CI10 u
Bsenenne o
cnenuanpHoctei CI10.
CamocrositeabHas padora: [logroroska coobuienus no teme «Pa3BuTue NOHITHS O YHUCIIE» 2
Tema 1.2 Conep:xanue yueOHOro MaTepuasia
- WppatmonanbHble YUCIia, OCh JEHCTBUTEIBHBIX YMCEN, BEIYUCICHHS 3HAYEHUN BBIPAXKEHHM C 2
[{enble uppanroHanbHbIE YKCIa
WPPAIMOHATLHBIMH YUCIIAMHU
Tema 1.3. Conep:xanue yueOHOro MaTepuasia 5
JlelicTBUTENbHBIC YKCIIA MHOKECTBO JIEHCTBUTENBHBIX YHCEN, BBIYMCICHUS 3HAYCHHUH BBIPAKEHUH C IEHCTBUTENLHBIMH YHCIIaMU
Tewma 1.4 Conep:xanue yueOHOro MaTepuasia
s [Topsimox neWcTBUM, NeWCTBUS HAJ OOBIKHOBEHHBIMU U JECSITHUHBIMU IPOOSIMH, UPPALIMOHATEHBIMH 2
BremonmHenne apupMeTnaeckux
. o YU CIIAMH
NEeHCTBUI Hall YMCIaMU - "
CamocrositeabHas padora: [logroroska coobuienus «VcTopusi BOSHUKHOBEHUS IPO0eii» 2
Tema 1.5. Conep:xaHue yueOHOro MaTepuasa 5
[TpubnKkeHHbIE BBIYUCICHUS AOCOIOTHAS M OTHOCHUTEJbHAS MOTPEITHOCTH, OKPYTJICHUE YHCET
Tema 1.6.
Conep:xanue yueOHOro MaTepuasa
[TorpemHocTs B peoOpa3oBaHUSIX 2
[TorpemHocTH CyMMBI, pa3HOCTH, POU3BEACHHS U YACTHOTO MPUOTMKEHHBIX BETMYUH
Y BBIYUCIICHUSIX
Tema 1.7. Coaep:xanue y4eOHOro MaTepuaa 2
KommekcHple gncia Anrebpanueckast popMa KOMIUIEKCHOTO YHCIIA, MOJYJb U apTYMEHT, KOMIUIEKCHAsI TIIOCKOCTh
Tema 1.8.
Conep:xanue yueOHOro MaTepuasa
CTenens ¢ HaTypaIbHbIM . N 2
CBoiicTBa CTETIEHEH ¢ HATYpAIBHBIM MTOKa3aTeIeM
MOKa3areaeM
Tema 1.9. IIpakTuyeckoe 3ansiTHe 5

CreneHs ¢ IEIBIM ITOKa3aTeaeM

CBOMCTBA CTEIIEHEH C IIEIBIM II0Ka3aTeIeM
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Tema 1.10.
Apudmerndeckuii KOpeHb
HATypaJIbHOU CTEIEHU

Conep:xaHnue y4eOHOIro MaTepuasia
CBolicTBa KOpPHEN C HATYPAIBHOM CTENEHBIO

Tema 1.11.
. . Coaepixkanue yueOHOro MaTepuaJa
Brruncnenue kopHeil HaTypanbHOU o .
cTeIeHI Beruucnenue u npeoGpa3oBaHue BhIPAXKEHUIN C KOPHIAMHU C HaTypaJlbHON CTENIEHbIO
Tema 1.12. Coaepixanue yueOHOro MaTepuaJa
CreneHu ¢ palMOHAIbHBIM 3anuce KOpHS B BUJIE CTENIEHU C pallMOHAJIbHBIM II0Ka3aTesIeM, CBOMCTBA CTENEHEH ¢ pallMOHaIbHBIM
I10Ka3aTeleM I10Ka3aTelIeM
Tema 1.13.
N IIpakTH4eckoe 3aHsATHE
Crenenu ¢ 1eHCTBUTEIbHBIM . . .
CBolicTBa CTENEHEN C IEWCTBUTEIBHBIM IIOKA3aTEIEM
1oKa3areneM
Tema 1.14.

[TpeobpazoBaHue YUCIOBBIX
BBIPOKEHUM, COACPKAITUX CTCTICHU

Conep:xanue yueOHOro MaTepuasia
[IpeoOpa3oBaHue YUCIOBBIX BRIPAKCHUH, COICPIKAIINX CTEIICHU

Tema 1.15.
[IpeobpazoBanmne OyKBEHHBIX
BBIPQXECHHI, COIEPXKALTUX CTENEHU

Conep:xanue yueOHOro MaTepuaJia
[IpeobOpazoBanrie OyKBEHHBIX BBIPAXKECHHM, COACPKAIIUX CTETICHH

Tema 1.16.
Omnpenenenne paBHOCUIBHOCTU
BBIPAKECHMI C paJuKalaMy

Conep:xanue yueOHOro MaTepuasia
[ToHsiTHE PAaBHOCWIIBHOCTH, 00JIACTh JOMYCTUMBIX 3HAYCHUH TOAKOPEHHOTO BBIPAXKECHUSI KOPHEH YETHOM
CTCIICHU

Tema 1.17. IIpakTH4yeckoe 3aHsATHE
WppanmoHanbHble ypaBHEHUS Penenne nppalnoHaJIbHBIX ypaBHEHUN

Tema 1.18

Conep:xanue yueOHOro MaTepuasia

Pemenne nokasarenpHbIX .

. Pemenue nokazareabHbIX YpaBHEHHH
ypaBHEHUH
Tema 1.19.

Pemenne MPUKJIAAHBIX 3aaa4 Ha
CJIOKHBIC TPOUCHTBI

HpaKTI/I‘IeCKOC 3aHATHE
CrHoXXHEIC U MMPOCTHIC MMPOLCHTHI, PCIICHUC ITPUKITAIHBIX 3a/1a4 Ha CIIOKHBIC ITPOLCHTHI

Tema 1.20. Coaepixanue yueOHOro MaTepuaJa
Onpenenenue norapudma [TonsTue norapugma, OCHOBHOE JIOrapu(pMUIECKOE TOXKIECTBO
Tema 1.21. Conep:xanue yueOHOIro MaTepuaJia
CBoiicTBa norapudmon CoiicTBa jorapugmon

Tema 1.22.

Copepixanue yue0HOro MaTepuaJjia

JlecaTuuHbIe U HATypalbHbIE
JlecaTuuHble U HaTypaJIbHbIE JTOTapH(PMbI

Jorapu@msl
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Tema 1.23.

IIpakTnyeckoe 3ansiTHE

dopmyra mepexo1a K HOBOMY 2
[Tpumenenue ¢popmyssl Iepexo1a K HOBOMY OCHOBAHUIO IIPU PEIICHUH 3a/1a4
OCHOBAHHIO JIOrapuQma
Tema 1.24.
. . Coaepixkanue yueOHOro MaTepuaJa
[IpaBuia jeiicTBuii ¢ . y 2
Brruncnenue 3HaueHUN BBIpaXEeHH, coepKaluX Jorapu@mbl
JorapupMamMu
Tema 1.25.
N IIpakTH4eckoe 3aHsATHE
[IpeoOpa3zoBanme BeIpaKEHUH C . 2
Beruucnenye BeIpaXeHUH, COAEPIKAIINX JIoTapu(MBbI
JorapupmamMu
Tema 1.26. Conep:xaHue y4yeOHOro MaTepuasa 2
Jlorapudmuueckue ypaBHEHHS Pemenue norapuMuveckux ypaBHEHHH
Tema 1.27. IIpakTnyeckoe 3ansiTHe
2
KonTponbnaspaboralNel KonTponbHas pabota no teme «Jlorapupmpi»
Paznea 2. OCHOBBI TPUTOHOMETPHUH 42
Tema 2.1.
Conep:xanue yueOHOro MaTepuaJia
Papguannas mepa yrna. Ilosopor 2
Panuannas mepa yria. IloBopoT ToOuku BOKpYT Hauana KOOpIAUHAT
TOYKH BOKPYT Hayaja KOOpJHWHAT
Tema 2.2.
Conep:xanue yueOHOro MaTepuaJia
Ornpezenenne CUHyca, KOCUHyca . 2
- Omnpenenenue cuHyca, KOCUHyca yria. TpUroHoMeTpuyecKuil Kpyr
Tema 2.3. IIpakTnyeckoe 3ansATHE
Omnpenenenue TaHreHca U OmnpeneneHne TaHTeHCa U KOTaHIeHca yria. JIMHuM TaHreHca 1 KOTaHreHca Ha TPUTOHOMETPUYECKOM 2
KOTaHT€Hca yriia Kpyre
Tema 2.4.
Conep:xanue yueOHOro MaTepuasia
3aBUCUMOCTD MEX]ly CHUHYCOM,
OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, 3aBUCUMOCTh MEK/y TAHT€HCOM, KOTAHT€HCOM, CHHYCOM 2
KOCHHYCOM M TaHI'€HCOM OJIHOTO U
1 KOCMHYCOM OJHOT'O M TOIO XK€ yria
TOTO K€ yTia
Tema 2.5. IIpakTnyeckoe 3ansiTHe
[IpumeHeHre OCHOBHBIX [IpeoOpa3oBanre TPUTOHOMETPUUYECKUX BBIPAKEHUHN C IIOMOILbIO OCHOBHBIX TPUTOHOMETPUUYECKUX 2
TPUTOHOMETPUYECKHUX TOXKIECTB TOKJIECTB.
Tema 2.6. Coaep:xanue yueOHOro MaTepuaa
DopMyIIbI CIOKEHUS [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH C MTOMOIIBIO (DOPMYIT CHHYCOB, KOCUHYCOB U 2
TAHI'€HCOB CYMMBI M Pa3HOCTH JIBYX YTJIOB.
Tema 2.7. Conep:xaHue yueOHOro MaTepuasa 5

CI/IHyC, KOCHMHYC M TAHT'CHC

HpeO6p8.30BaHI/IC TPUTOHOMCTPUYICCKUX BBIpa)KeHI/Iﬁ C IIOMOIIBIO (I)OpMYJ'I CHHYCa, KOCUHYCa U
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JIBOMHOTO yria

TaHI€HCa JIBOMHOTO YIJIA.

Tema 2.8. Coaepsxanue yueOHOro MaTepuaa
®opmynbl TpUBEACHUS IIpeobpa3oBaHye TPUTOHOMETPUIECKUX BBIPAKECHUH € TIOMOIIBIO GOPMYJI IPUBECHUS
Tema 2.9. Coaepixanue yueOHOro MaTepuaJa
CyMMa 1 pa3HOCTh CHHYCOB H [TpeoOpa3oBanue TPUTOHOMETPUIECKUX BBIPAKEHUH ¢ TIOMOIIBIO ()OPMYJT CYMMBI CHHYCOB, KOCHHYCOB
KOCHHYCOB Y TAHT'€HCOB YTJIOB
Tema 2.10.

[Ipumenenne hopmy
TPUTOHOMETPHH TPH PEUICHUH

Conep:xanue yueOHOro Marepuasa
Pemmenue 3a1a4 no TpUroHOMETPUHU

3a/1a4
Tema 2.11. IIpakTnyeckoe 3ansiTHE
Konrponbnas padora Ne2 KonrponbHas padora no reme «IIpeobpa3zoBanue v BEIYMCIEHHE TPUTOHOMETPUYECKUX BBIPAKEHUID
Tema 2.12.
Conep:xanue y4eOHOro Marepuasia
Apkkocunyc. Pernienue ypaBHeHus .
cos(x)=a Apxkkocunyc. Penienvie ypaBHeHUs cos(X)=a U ypaBHEHH, CBOASIINXCS K HEMY
Tema 2.13.
. Conep:xanue yueOHOro MaTepuasa
Apxkcunyc. Perenne ypaBHeHui . .
sin(x)=a Apxcunyc. Pemienue ypaBHeHUi sin(X)=a 1 ypaBHEHUI, CBOIAIIMXCS K HEMY
Tema 2.14.

APpPKTaHT'€HC U apKKOTAHI€HC.
Pemenue ypaBHeHui tg(x)=a u
ctg(x)=a

Conep:xanue yueOHOro MaTepuaJa
ApKTaHTeHC ua apkkoTaHreHc. Penenue ypaBHeHui tg(x)=a u ctg(x)=a u ypaBHEHUH, CBOAAIIUXCS K
HUM

Tema 2.15.
Pewenne npocreiiime
TPUTOHOMETPUYECKUX YPAaBHEHHUU

Conep:xanue yueOHOro MaTepuasia
Pemenne npocTeMmmx TPUrOHOMETPUYECKUX YPABHEHUH € TOMOIIBIO TPUTOHOMETPUYECKOTO Kpyra

Tema 2.16.
TpuroHomeTpuuecKke ypaBHEHHUS,
CBOJSIINECS K KBaAPATHBIM

Conep:xaHue yueOHOro MaTepuasa
Pemmennie TpUroHOMeTpHUUECKUX YpaBHEHHH, CBOJSIIMXCS K KBaIPATHBIM

Tema 2.17.
Conep:xanue yueOHOro MaTepuasia
OnHoponaHbie N
Pemenyrie 0o AHOPOIHBIX TPUTOHOMETPUUECKUX YPAaBHEHUN
TPUTOHOMETPHUECKHUE YPaBHEHUS
Tema 2.18. IIpakTH4yeckoe 3aHsATHE
YHuBepcanpHas Pemrenne TpuroHOMeTpUYECKUX YPaBHEHUN € MTOMOIIBIO YHUBEPCAIBHON TPUTOHOMETPUYECKOU
TPUTOHOMETPHUECKAsl IOICTAHOBKA M10JICTAHOBKHU
Tema 2.19. IIpakTH4Yeckoe 3aHsATHE

Metoa BcnoMOraTeiabHOro

Pemenue TPUTOHOMCTPHUICCKUX ypaBHCHI/Iﬁ C MCTOJJOM BBCJACHHUS BCIIOMOT'ATCIILHOI'O apryMCHTA
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aprymeHTa

Tema 2.20.

Conep:xanue yueOHOro MaTepuaJa

Pemenue npocrenmumx Pemenue npocTelmx TPUroHOMETPUYECKUX HEPABEHCTB M HEPABEHCTB, CBOIAIIUXCS K HUM 2
TPUTOHOMETPUUECKHUX HEPABEHCTB
Tema 2.21. IIpakTnyeckoe 3ansiTHe 5
KonrponbHast pabora Ne3 KonrtponbHas pabora no reme «Perienne TpUroHoOMeTpUIeCKUX YpaBHEHHI
Pa3nean 3. DyHKIUM, KX CBOICTBA U rpaduKn 2410
Tema 3.1. Coaeprxanue yueOHOro MaTepuaJa
Omnpenenenue uncnoBoi pynkuun | OnpezneneHue 4ncinoBoi GyHKIMHU U criocoObl ee 3aaanusa. O0nacTe onpeneneHus 1 001acTh 3Ha4eHUH 2
U CIIOCOOBI €€ 3aaHus GyHKIHN.
Tema 3.2. Conep:xaHue y4yeOHOro MaTepuasa 5
CpoiicTBa QyHKIIHIA YeTHOCTh-HEYETHOCTh, MOHOTOHHOCTD, IEPUOJUYHOCTD.
Tema 3.3.
. Conep:xanue yueOHOro MaTepuasia
N3yuenue noHsTHs 00paTHOM . . 2
O6unacTp onpeaeneHus U 006JacTh 3HAUCHU 00paTHON (DYHKIUU.
byHKIIMN
Tema 3.4.
IIpakTH4yeckoe 3aHATHE
@OyHKIMOHAIbHBIE 3aBUCUMOCTH B . 2
HccnenoBanue pyHKIMOHAIBHBIX 3aBUCUMOCTEN B peasIbHbIX MIPOLIECCaX.
peaJIbHBIX Ipoleccax
Tema 3.5. IIpakTH4yeckoe 3aHATHE
HccnenoBanue (HyHKIHM. Cxema uccnenoBanus Gpynkun. Pemenue 3anau. Casuru rpaduka QyHKIUHE 10 OCSIM X U Y, CKaTHE U 2
ITpeoOpa3oBanust GyHKIUH pacTsbkeHue Baosb ocH X U Y. Iloctpoenue rpadukoB GyHKIMN ¢ MOyTIEM.
Tema 3.6. IIpakTuyeckoe 3ansATHE 9
HTorosasi KOHTPOJIbHasi padoTa
2 cemecTp
Tema 3.7. Coaep:xanue y4eOHOro MaTepuaa 5
CrenenHble pyHKINUU CpolicTBa cTeneHHbIX (pyHKIui. Pemenne 3aau.
Tema 3.8. IIpakTH4yeckoe 3aHsATHE 5
ITokazarenbHble QYHKIIMT CpolicTBa noka3aTesbHbIX pyHKIMN. Pemenune 3aau.
Tema 3.9.
IIpakTuyeckoe 3aHsATHE
Jlorapudmuueckue GyHKINUN . . 2
CgoiicTBa norapugmuyeckux GyHkuui. Pemenne 3amgay.
Tema 3.10. IIpakTH4Yeckoe 3aHsATHE
Tpuronomerpuueckne GyHKIUU CBoiicTBa TPUTOHOMETPUYECKUX (DYHKIUH Y=COSX U Y=SiNX. OOpaTHbIE TPUTOHOMETPHYECKIE 2
Yy=COSX U Y=SInX ¢bynknuu. Pemenwne 3amnay.
Tema 3.11. Conep:xaHue yueOHOro MaTepuasa 2
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Tpuronomerpuueckne GyHKIUU
y=tgx u y=Ctgx

CBoiicTBa TpUTOHOMETPUYECKUX QYHKIMHU Y=tgX 1 y=Ctgx . OOpaTHbIe TPUTOHOMETPUUYECKHE (DYHKIIHH.
Pemnrenne 3amau.

Tema 3.12.

IIpakTH4eckoe 3aHATHE

Kontposbnas padora No4 KontposbHast pabota mo teme «DyHKIIUU U UX CBOKWCTBAY. 2
Pa3nean 4. Komo0unaropuka 14/2
Tema 4.1.
IIpakTnyeckoe 3ansiTHe
N3yuenue mpaBui 2
OcHOBHBIE TTOHATHS] KOMOMHATOPHKH.
KOMOWHATOPUKHU.
Tema 4.2. IIpakTnyeckoe 3ansiTHe 5
IIpaBuio npoussencHus IIpaBuio npousseneHus. Pemenue 3agay.
Tema 4.3. IIpakTHYeckoe 3aHATHE 2
Pazmernienusi, coueTaHus Pa3memienus, coueranns. Pemenne 3amaq.
Tema 4.4. IIpakTnyeckoe 3ansiTHe 2
IlepecTtanoBKH IIepectanoBku. Pemienue 3anau.
Tema 4.5. IIpakTH4yeckoe 3aHATHE
Pemenne npaktuyeckux 3aznad c Pemenue npakTuyeckux 3aj1a4 ¢ UCIOJIb30BaHUEM IIPABUJI KOMOMHATOPUKH. 9
HCII0JIb30BAaHUEM MPABUIT
KOMOWHATOPHUKH
Tema 4.6. IIpakTnyeckoe 3ansiTHe 2
bunom Herorona bunom Herorona. Pemenue 3agau.
Tema 4.7. IIpakTH4yeckoe 3aHsATHE 2
KonTtposnbHast pabota Ne5 KontponbHas pabora «KoMOuHATOpHUKaY.
Pazneua 5. Teopusi BeposiTHOCTEH 27/0
Tema 5.1 Coaep:xanue yueOHOro MaTepuaa 5
CoOpwiTHs. BeposaTHOCTD COOBITHS CoOwitHs. BepostHocTh coObITHSA. Pemenue 3amay.
Tema 5.2 IIpakTH4yeckoe 3aHsATHE 2
CBoiicTBa BEpOSATHOCTEN CaoiicTBa BeposTHOCTeH. Pemenue 3amay.
Tema 5.3 IIpakTH4yeckoe 3aHsATHE 2
OTHOCHTENbHAS YacTOTa OTtHocuTenbHast yacToTa. Penenue 3agau.
Tema 5.4 Coaep:xanue yueOHOro MaTepuaa 2
TeopeMa C0KeHHs BEpOATHOCTEN Teopema cnoxeHus BeposTHOCTeH. Pemenne 3aiay.
Tema 5.5
TeoneMa VMHOKCHIS IIpakTH4eckoe 3aHATHE 2
P ™ N Teopema yMHOXkeHHS BeposiTHOCTEW. Penienue 3aaay.
BEPOATHOCTEN
Tema 5.6 IIpakTHyeckoe 3ansTHE 2
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Cymma BeposiTHOCTEN
IIPOTUBOIOJIOKHBIX COOBITUI

CyMmMa BepOsITHOCTEH MPOTUBOIOIOKHBIX COOBITHHA. Pemenue 3anauy.

Tema 5.7

IIpakTH4eckoe 3aHATHE

. . 2
[Tonnas rpynmna coObITHi [Tonnas rpynmna coObrtuii. Pemenue 3amay.
Tema 5.8 IIpakTH4yeckoe 3aHsATHE 2
VYcnoBHast BEpOSITHOCTD YcnoBHas BeposiTHOCTh. Dopmyra beiteca. Pemienue 3amauy.
Tema 5.9 IIpakTH4yeckoe 3aHsATHE 2
City4yaliHble BEJIMYUHBI Cityyalinble BeIMuMHbI. Pemenue 3aaad.
Tema 5.10
N IIpakTnyeckoe 3ansATHE
3aKoH pacnpeiesieHus CiIydaiHoi e 2
3aKoH pacrnpeeneHus cilydaiiHOM BennYuHbI. Pemienue 3aau.
BEJIMYHHBI
Tema 5.11
IIpakTH4yeckoe 3aHATHE
LenTpanpHble TEHACHINN N 2
N LlenTpanpHble TEHACHLINN CIIy4aiiHON BelU4YuHbL. Penienue 3anay.
CIIy4aiiHOM BEJIMYUHBI
Tema 5.12 IIpakTnyeckoe 3ansiTHe 5
Pemenune 3anau Pemenue 3anau.
Tema 5.13 IIpakTnyeckoe 3ansiTHe 5
KonTponbHast padota Neb KonrponbHas padora no reme «Teopus BEpOsSTHOCTEH. .
Pasneu 6. Hauaja mareMarnyeckoro aHajamsa 58/3
Conep:xanue yueOHOro MaTepuasia 5
Tema 6.1. Co0bbITHE, BEPOSITHOCTH COOBITHUS, CII0)KEHNE U YMHOXKEHHE BEPOSTHOCTEH.
YucnoBble OCIEN0BATENBHOCTH CaMmocTosiTeibHasi paboTa: OATOTOBUTH COOOIIEHNE Ha TeMy «VICTOpHs MOSBIEHUS TEOPUU 3
BEPOATHOCTEN»
Tema 6.2. Coaep:xanue y4eOHOro MaTepuaa 2
[Ipenen nociaenoBaTeIbHOCTH [Ipenen nocnenoBaTeIbHOCTH
Tema 6.3.
Conep:xanue yueOHOro MaTepuasia
Brruncnenue cymmsl 2
Brruncnenue cymMmmbl 0€CKOHEUHOTO YMCIIOBOTO psijia. Pemenue 3aau.
0OECKOHEUHOTr0 YHCIOBOTO psia
Tema 6.4.
. . IIpakTHyeckoe 3aHsATHE
CymMma 6eckoHeuHO! yObIBaroIIei . . o 2
. CymMma 6eckoHeuHOM yObIBarOIIel reoMeTpruueckoil nporpeccuu. Pemenne 3agau.
reOMEeTPUYECKOI MPOrpeccuu
Tema 6.5.
[TonsATHE TPOU3BOAHOM, €€ Coaep:xanue yueOHOro MaTepuaa 5

MEXaHUYECKHUIH CMBICIT

[ToHsiTHE TPOU3BOIHOM, €€ MEXAHUYECKHI CMBICI. Pemenue 3anay.
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Tema 6.6.
[Tpon3BoHas cTeneHHON QYHKIIUN

Conep:xanue yueOHOro MaTepuasa
[Tpon3BoaHas crenenHoi GyHKIMu. Pemenune 3amay.

Tema 6.7. Coaepsxanue yueOHOro MaTepuaa
ITpaBuna quddepeHunpopanus ITpaBuna quddepenunpopanus. Penienne 3amad.

Tema 6.8.

Conep:xaHue y4yeOHOro MaTepuasa
IIpon3BoHBIE 2IEMEHTaPHBIX .
. [IpousBoaHbIe reMeHTapHBIX QyHKIUN. [Ipumeps.
byHKIII
Tema 6.9.

[Tpumenenue Tabnui
IPOU3BOJIHBIX AJIEMEHTAPHBI

IIpakTHyeckoe 3aHsATHE
Haxosxnenne npon3BoIHBIX (DYHKIIMI C TOMOIIBIO TAOIHIIBI TPOU3BOIHBIX.

byHKIMI
Tema 6.10.
N Conep:xanue yueOHOro MaTepuaJia
I'eomerpruecknii cMbICT o .
. ['eomeTpuueckuii cMbici pou3BoaAHON. Pemenue 3aaay.
MIPOU3BOJIHOMN
Tema 6.11.

[IpoMmexyTKH BO3pacTaHus U
yObIBaHus (QYHKIIHN

Conep:xanue yueOHOro MaTepuasia
[TpomexxyTku Bo3pacTaHusi U yObIBaHUS PyHKIMH. Penienue 3amad.

Tema 6.12. Coaep:xanue yueOHOro MaTepuaJa
DKCTpeMyMbl PYHKIUU OkcrpeMyMbl QyHKIMH. Penenue 3anad.
Tema 6.13.

UccnenoBanue GpyHKuu ¢
MMOMOIIBIO TPOU3BOTHOM

IIpakTH4yeckoe 3aHATHE
HccnenoBanune pyHKIMM ¢ TOMOIIbIO IPOM3BOAHOM. Pemenue 3aau.

Tema 6.14.
Haubonbpiee 1 HanMeHbIlIEE
3HaueHue PYHKINH

Conep:xaHue yueOHOro MaTepuasa
HauGonbiiee u HanMmeHbilee 3HaueHne GyHKIMU. Pemenue 3aqay.

Tema 6.15.
Pemenune comepkarenbHBIX 3a7a4
Ha HaXO0KJIE€HHE HanOOIBIIETO
(HaMMEHBIIIEro0) 3HAUYCHHUS

byHKIUN

Conep:xanue yueOHOro MaTepuasa
Pemenne comeprkarenbHbIX 3a7a4 HAa HAXOXKIEHHE HaUOOBIIEr0 (HAaMMEHBIIIETO) 3HAYCHUS (PYHKIIHH.

Tema 6.16.
BeinykiiocTs rpaduka GyHKINH,
TOYKHU niepernda

IIpakTH4yeckoe 3aHsATHE
BrinmyxiiocTs rpaduka ¢yHKIuN, ToukH neperuda. MccnenoBanue GyHKIIMN HA BBITYKIIOCTD

Tema 6.17.
PU3NYECKUN CMBICIT TPOU3BOIHOU

IIpakTnyeckoe 3aHsATHE
dusnueckuii cMpica npou3BoAHoH. Pemenue 3anau. MccnenoBanue GyHKIIMK Ha BBITYKIOCTh-
BOTHYTOCTb.
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Tema 6.18.

IIpakTH4eckoe 3aHATHE

2
Kontponbras pabora No7 KontponbHas padota o teme «lIponsBomaHas»
Tema 6.19. Conep:xanue yueOHOro MaTepuasa 2
[TonsiTue mepBooOpazHoOl HYHKIIMH [Tonstue nepBooOpasznoit pynkumu. [Ipumepsl. Pemmenue 3amay.
Tema 6.20.
Conep:xaHue y4yeOHOro MaTepuasa
[IpaBuiia HaXOXACHUS 2
[TpaBuia HaxoXXaeHUS IepBOOOpa3HbIX. Pemenue 3a1a4.
11EpBOOOPA3HBIX
Tema 6.21.
IIpakTnyeckoe 3ansiTHe
Penienne 3a/1a4 Ha CBsI3b N N 2
o . Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOIHON
nepBo0Opa3HOI U ee MPOU3BOJHON
Tema 6.22. IIpakTH4yeckoe 3aHsATHE 5
Heonpenenennplii HHTErpa Heonpenenennsrit uaterpan. [Ipumepsl. Tabnuia nHTErpaIos.
Tema 6.23.
HaxoxaeHue nHTerpaios c IIpakTuyeckoe 3aHsATHE 2
MTOMOIIBIO TaOJHIIBI HaxoxnaeHue nHTerpajioB METOJOM 3aMEHbI lepeMeHHON. Perenue 3anad.
MIepBOOOPA3HBIX
Tema 6.24.
IIpakTnyeckoe 3ansATHE
HaxoxaeHue naTerpaioB METO0M . 2
. HaxoxaeHnue nHTerpaioB METOJOM 3aMEHbI IiepeMeHHo. Pemenue 3amay.
3aMEHbI IEPEMEHHON
Tema 6.25.
Boruncnenue onpeneaeHHbIX IIpakTuyeckoe 3aHsATHE 5
uHTerpanoB. @opmyna Herorona- Boruncnenue onpeneneHubix nuTerpainos. @opmyna Herorona-Jleitbuuna.
JleitOHuna
Tema 6.26.
[1nomans KpUBOJIUHENHON Coaep:xanue yueOHOro MaTepuaa 2
Tpaneluny U ONpeIeICHHBIN [Inomane KpUBOJIMHEWHOM TPANEUK U ONIPEACIICHHBIN HHTErpan. Pemenue 3anad.
UHTErpal.
Tema 6.27.
Conep:xanue yueOHOro MaTepuasia
[TpumeHeHue uHTErpana 1s . 2
. [TpuMmeHeHne uHTerpaa A BbIYUCICHUS IUTomael miockux ¢uryp. Pemenue 3aau.
BBIUMCIICHMS TIJTOIIAAeH
Tema 6.28.
IIpakTH4yeckoe 3aHsATHE
[IpyMeHenre MHTErpaa ajs . 2
[IpumeneHnue nHTerpana i BHIYUCICHUS 3HaUeHUH (pru3nueckux BenuyuH. Pemenue 3agau
BBIYUCIICHHS] (PU3MUECKUX BEINYHH
Tema 6.29. IIpakTnyeckoe 3ansiTHe 5
KonrponbHas pabora Ne§ KonTpoJsbHas pabora no teme «MHTErpaabn.
Paznen 7. YpaBHeHUsI 1 HEPABEHCTBA 30/0
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Tema 7.1.
[Ipocreiiue cBeAeHNs O KOPHSIX
areOpanyecKnx ypaBHEHUH

Conep:xaHnue y4eOHOIro MaTepuasia
[Ipocreiitme cBeneHUs 0 KOpHAX anreOpanyeckux ypaBHeHui. Pemenue 3amad.

Tema 7.2. Conep:xaHue yueOHOro MaTepuaJa
PaBHOCWIBHOCTb ypaBHEHUN PaBHoCHJIBHOCTDL YpaBHeHuil. Pemnenue 3agay.

Tema 7.3.

Coaep:xanue yueOHOro MaTepuaa
OOu1re METOABI peleHus .
9 Pemienue ypaBHeHui.
YPaBHEHHUH.
Tema 7.4. Coaepixanue yueOHOro MaTepuaJa

MCTOI[ Pa3I0KEHUA HAa MHOXKUTCIIN

Pemenne ypaBHeHI/Iﬁ MCTOJOM PAa3JIOKCHHI Ha MHOXUTCIIN.

Tema 7.5.
MeTto BBEIEHUS HOBOU
IIEPEMEHHOM IS PELICHUS

Conep:xaHue y4eOHOro MaTepuaa
Pemenne ypaBHEHUI METOIOM BBEICHHS HOBOW ITIEPEMEHHOM.

ypaBHEHUH.
Tema 7.6.
. Conep:xanue yueOHOro MaTepuasia
OYHKIMOHAIBHO - Tpa@UUecKuii N
MeTON Peienne ypapHennii (QyHKIIMOHANBHO - TpaUYECKUM METOAOM
Tema 7.7. IIpakTH4Yeckoe 3aHsATHE
KonTponbHas padorta Ne9 KonTposabHasi padora no teme «Penienne ypaBHeHUi»
Tema 7.8.
N IIpakTnyeckoe 3aHsATHE
Pemennie HepaBeHCTB ¢ OTHOMN . .
. Perrenne HepaBeHCTB C OJTHOM MEPEMEHHON METOJIOM WHTEPBAIOB
MIEPEMEHHOM.
Tema 7.9.
. IIpakTHyeckoe 3aHATHE
Cucremsl ypaBHeHH. MeToz o
Pemienue cuctem ypaBHEHHI METOJIOM MOJCTaHOBKH
M10JICTAHOBKHU
Tema 7.10.

Cucremsl ypaBHeHH. MeTog
anreOpanvecKoro CIOKEHHUS.

Conep:xanue yueOHOro MaTepuasia
Pemenue cucrem JIMHENHBIX ypaBHEHUI METOI0M JIreOpandecKoro CiI0KEeHUs.

Tema 7.11.
Cucremsl ypaBHeHH. MeTog
BBEJICHUS HOBBIX IIEPEMEHHBIX

Conep:xanue yueOHOro MaTepuasia
Pemmenue cucreMnl ypaBHeHI/If/'I MCTOAOM BBCJICHHA HOBBIX IIEPEMCHHBIX

Tema 7.12.
N IIpakTnyeckoe 3ansiTHe
CucreMbl HEpaBEHCTB C OAHOMN . .
. Pemenue cucrteM HEpaBEHCTB C OJJHOW NTEPEMEHHOM
MIepeMEHHON
Tema 7.13. IIpakTHyeckoe 3ansTHE

['padpuaeckuit MeTox penieHus

I'padrueckuit MeTO]| perieHus CUCTEM HEPABEHCTB C IBYMsl IEPEMEHHBIMU
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CUCTCM HCPABCHCTB C IBYMs
NCPEMEHHBIMU

Tema 7.14.
[IpuMeHEeHHEe MaTeMaTHYECKHUX

Conep:xaHue y4yeOHOro MaTepuasa

[IpumeHeHre MaTEMaTUUECKUX METOJIOB JUIsl pEIIEHUS CO/IEpP KATEIbHBIX 3a1a4. MareMaTuueckoe 2
METOJIOB JIJIsl PELICHUS
MOJICJINPOBAHUE.
COJIEpXKATENbHBIX 33]1a4
Tema 7.15. IIpakTH4eckoe 3aHsATHE 2
KonTtponbnas pabora Nel0 KontposbHast padota mo teme «CucTeMbl ypaBHCHHI H HEPABEHCTBAY
Paznea 8. IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE 22/0
Tema 8.1.
Coaep:xanue yueOHOro MaTepuaJa
[Ipeamer crepeoMeTpuu, aKCHOMBI 2
[Ipeamer crepeomeTpun. AKCHOMBI CTEPEOMETPHH.
CTEpEOMETPUN
Tema 8.2
N Conep:xanue yueOHOro MaTepuaJia
[TapannenbHOCTb NPSAMBIX, IPAMOI . 2
[TapannenpHOCTD MpsAMBIX. [lapannenbHOCTh NPSAMO U MIIOCKOCTH.
1 TJIOCKOCTH
Tema 8.3.
B3anmHoe pacnosioxkeHne npsiMbIx Conep:xanue yueOHOro MaTepuasia 5
B IIPOCTPAHCTBE. YTOJI MEKIY B3anMHoOe pacnionoxeHue npsaMbIX B IPOCTPAHCTBE. YTOJI MEXAY ABYMS IPSIMBIMHU.
JBYMSI IPSIMBIMHU
Tema 8.4. Conep:xanue yueOHOro MaTepuaJa 5
[TapajienbHOCT IIOCKOCTEN [TapamensHOCTB IIOCKOCTEN. Pemenne 3amay.
Tema 8.5. Coaep:xanue yueOHOro MaTepuaa 5
[Tapannenenunen [Tpsimoit mapannenenunen. Haknonnsiit napamienenunen. Kyo6.
Tema 8.6.
. Conep:xanue yueOHOro MaTepuasia
[lepneniuKynsipHOCTH MPSAMON U . 2
[lepnieHIuKyNsIpHOCTH MPSIMOMN U TUIOCKOCTH. Perenue 3anad.
IJIOCKOCTH
Tema 8.7.
[TeprieHAUKYIIAp 1 HAKIIOHHBIE. Coaep:xanue y4eOHOro MaTepuaa 2
VYron Mexay npsaMon u ITepnennukynsp. Haknonnas. [Ipoeknus. Yroa Mexay npsMOi U TNIOCKOCTBIO.
IJIOCKOCTBIO
Tema 8.8. IIpakTH4Yeckoe 3aHsATHE 2
Teopema o Tpex nepneHauKyIspax Pemenne 3a1a4 ¢ IPUMEHEHUEM TEOPEMBI O TPEX NEPIEHIUKYIISIPaAX.
Tema 8.9.
. Coaep:xanue yueOHOro MaTepuaJa
JIByrpaHHblii yrod. 2

[TeprieHAMKYASAPHOCTD IIOCKOCTEHN

JIByrpanHbIi yroi. IlepneHuKynsspHOCTb IIIOCKOCTEN
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Tema 8.10.

IIpakTH4eckoe 3aHATHE

Tetparap Terpasap. Oxrasdap. Pemenue 3amay. 2
Tema 8.11. IIpakTHyeckoe 3ansATHE 2
Kontponbhas pabora Nel 1 Kontposbnas padota mo teme «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY
Pa3nen 9. MHOrorpaHHUKH M KPYIJible Tejia 28/0
Tema 9.1. Conep:kanue y4eOHOT0 MaTepHuaJa
[MTousitrie MEHOTOrpaHHuKa. [Tpu3ma Bepmunsl, pedpa, rpanu MHororpannuka. [lpusma. [psmas npusma. [IpaBunbHas npusma. 2
Tema 9.2. IIpakTH4yeckoe 3aHsATHE 2
[Tupamuga ITupamua. Beicota nupamuasl. Anodema.
Tema 9.3. IIpakTnyeckoe 3ansATHE 9
YcedeHnHas nupamMuja Yceuennas nupamua. Beicota yceueHHOM nupaMuibl.
Tema 9.4. IIpakTnyeckoe 3ansiTHe 5
Humsap BricoTta mumaapa. Pa3sepTka 60KOBOM MOBEPXHOCTH HMIUHIPA
Tema 9.5. IIpakTH4yeckoe 3aHATHE 5
[1nomanp NoBEpXHOCTHU HUIMHJIpA [1nomaap NOBEPXHOCTH HMJIMHJpA
Tema 9.6. Conep:xanue yueOHOro MaTepuaJia 5
Konyc BricoTa konyca. OOpa3syromas. Pa3BepTka koHyca.
Tema 9.7.
[Tnomans 60KOBOI U MOTHOM . HpaKTu"quKoe Jatrrue 2
[Tnomane 60KOBOM U MOJTHON MOBEPXHOCTH KOHYca. Pemenue 3amay.
MOBEPXHOCTH KOHYCa
Tema 9.8. IIpakTH4eckoe 3aHsATHE 2
Cdepa u map Llentp chepsl. Paguyc chepsl. lap.
Tema 9.9.
[TonsiTue o6vema. O6beM IIpakTH4eckoe 3ansTHE 5
IPSIMOYTOJIBHOTO [Tapannenenunen. Kyo.
napajiesienunea
Tema 9.10. Conep:xaHue yueOHOro MaTepuasa 5
O6BeM npu3mMsbl dopmyiia 1151 HaX0XkAeHUs] oObeMa npu3Mbl. Perienne 3aau.
Tema 9.11. IIpakTnyeckoe 3ansiTHe 5
O6beM HUIMHIpa dopmyna IS HaX0KJIeHUs o0bema nuianHapa. Pemenue 3anay.
Tema 9.12. IIpakTH4yeckoe 3aHsATHE 5
O6beM nupaMuIbl dopmyrna I HaX0XKJIeHUsl o0bema nupamuabl. Pemenue 3amay.
Tema 9.13. IIpakTyeckoe 3ansTHE 9
O6beM KoHyca U 1mapa dopmyra 1715 HaX0XKJIeHUs: o0bemMa KOoHyca U napa. Pemenue 3agau.
Tema 9.14. IIpakTuyeckoe 3aHsATHE 2
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KonrponsnaspaboraNel2

Konrponsnas padora no reme «Ilnomaab moBepXHOCTH U 00BEMY.

Pazgen 10. Koopaunatsl u BeKTOpa 23/0
Tema 10.1.
[IpssMmoyronbHas cucrtema Conep:xaHue y4yeOHOro MaTepuasa 5
KOOpJMHAT B IPOCTPAHCTBE. [TpsimoyronbHast cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTtel BEKTOpa.
Koopaunats! BekTOpa
Tema 10.2.
o Coaep:xanue yueOHOro MaTepuaa
[Tpocreiimue 3agaun B 2
Pemienue 3a1a4 ¢ moMouIb10 METO1a KOOPIUHAT
KOOpJMHaTax
Tema 10.3.
Coaep:xaHue y4eOHOIro MaTepuasa
CkansipHO€ pOoU3BEICHUE 2
CkansipHO€ MMPOU3BEIEHNUE BEKTOPOB.
BEKTOPOB
Tema 10.4.
IIpakTnyeckoe 3ansATHE
BekropHoe npousBeneHue 2
BekropHoe nmpoun3BeieHuEe BEKTOPOB.
BEKTOPOB
Tema 10.5.
N Conep:xanue yueOHOro MaTepuaJia
VYpaBHeHue npsMoi. YTosn Mexy L 2
VYpaBHeHUe NpAMON. YT0I MEXAY IPSIMbIMU.
IPSIMBIMU
Tema 10.6. IIpakTnyeckoe 3ansiTHe 5
YpaBHEHHE INIOCKOCTH Pemenne 3a1a4 Ha ypaBHEHME INIOCKOCTH.
Tema 10.7.
IIpakTnyeckoe 3ansATHE
Boruncnenue yrioB Mexy 2
Pemienue 3a1a4 Ha HAXOXK/IEHUE YIIIOB MEXKY IPSIMBIMU U IJIOCKOCTSIMU.
NPSIMBIMU U TJIOCKOCTSIMU
Tema 10.8. IIpakTH4yeckoe 3aHsATHE 2
YpaBHeHue chepbl Lentp chepsl. Panuyc cheprl. YpaBHeHHE CheEpBI.
Tema 10.9.
Conep:xaHue yueOHOro MaTepuasa
MeTo KOOpAMHAT IPU PELLIEHUU 2
sanau [IpumeHeHne MeTo1a KOOPAWHAT IIPH PEIICHNUN 3a]a4
Tema 10.10. Coaep:xanue yueOHOro MaTepuaa 9
JIBrokeHUs. JIBroKeHUs.
Tema 10.11. Coaep:xanue yueOHOro MaTepuaa 2
I{eHTpanbHas U oceBasi CHMMETPUHI I{enTpanbHas cummerpus. OceBas CHMMETPHS.
Tema 10.12. IIpakTHyeckoe 3ansTHE 2

KonTponbnas pabora Nel3

KontponbHas pabora no reMe «KoopauHaThl 1 BEKTOpay.
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Tema 10.13. Coaepsxanue yueOHOro MaTepuaa 1
ITonBeneHue UTOroOB. O06001IeHre MPOMICHHOTO MaTepraa.
Bcero 3a 2 cemecTp 216/4
KouncyabTanus 2
IK3aMeH 6
Bcero 324/16

[TocnenoBarenbHOE TeMaTHUECKOE TUIAHUPOBAHUE COJEpKaHus padouell mporpaMMbl 0011e00pa3oBaTeNbHON y4eOHON AMCHMILIMHBI, KaJleHJIapHbIe
00BEMBI, BUBI 3aHATUH, (OPMBI OPraHU3AIUN CAMOCTOSTENIFHON pabOThI TAK)Ke KOHKPETU3UPYIOTCS B KajeHaapHo-TeMaTnueckoM 1uiane (IIpunoxenne Ne

1)
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3. ®OPMbI KOHTPOJI5SI U METOANYECKHE MATEPHAJIBL, OITPEJAEJIAIOIIAE
IPOHEAYPbI OHEHUBAHUSI 3BSHAHUU, YMEHUH, IIPAKTHYECKOTI'O OIIBITA,
XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIIHU

®onp oueHouyHbix cpeAcTB (nanee — POC) — KOMIUIEKT METOJIUYECKUX U KOHTPOJIbHBIX
MaTepuasoB, UCHOJIB3YEMBIX MpPU MPOBEACHUM TEKYILIETO0 KOHTPOJS OCBOCHHS PE3yJbTaTOB
o0ydeHus u npoMexxyrouHoit arrectauuu. ([Ipunoxenue Ne 2).

4. YCJIOBUMA PEAJIM3ALIMN JTUCIHUITJIMHBI

4.1. TpeGoBaHUSI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHHuI0

Jisi OocBOGHMS IUCHMIUIMHBI TpeOyercss ydyeOHas ayauTopus, KOTOpas JOJDKHA
YIIOBJIETBOPATH TpeOoBaHUsIM CaHUTAPHO-IIUIEMHUOJIOTHYECKUX MPABUII 1 HOPMATUBOB M OBITH
OCHAIIIeHA THUIIOBBIM O00OPYZOBAaHHEM, B TOM YHCIIE CIIEHUATN3UPOBAHHON Y4eOHOU MeOesbio 1
cpeAcTBaMu OOYYCHHs, JIOCTATOYHBIMU ISl BBITIOJHECHUSI TPEOOBAaHUI K YPOBHIO TOITOTOBKU
0o0yyJaronmxcs

4.2. YueOHO-MeTOAHYeCKOe U MHPOPMALMOHHOE o0ecTieyeHue U CUMIIMHBI (MOTYJ151)

4.2.1. IlepeyeHb OCHOBHOW M JOINOJHUTEILHON Y4eOHOH JUTEPATypPbl, HEOOXOAUMON AJIs1
OCBOCHUS AMCHUILIMHBI (MOXYJIs1)

OcHoBHasi yueOHasl JiuTepaTypa:
Boromonos, H. B. Maremaruka. Anrebpa ¥ Hauyana aHanu3a. ba3zoBblii ypoBeHb: 10—11 kiacchr :
yueOHHK I cpefHero ooOmiero oodpaszosanms / H. B. boromomoB. — Mocksa : M3marensctBo HOpaiir,
2023. — 241 c.— (OO6meobpazoBatenbhblii  muki). — ISBN 978-5-534-16084-0. —  Tekcr
anektponHbiid // OOpasoBarenbHas miargopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/530391
(maTa obpamienust 25.09.23r.).

JonosHuTebHAA yueOHas IuTEpaTypa:
boromonoB, H.B. Anre6bpa u Havyama aHanm3a: YydyeOHOe TMoOcOoOHWE JUIs  CpPEIHEro

npodeccuoraibHOro obpa3oBanus / H. B. boromonoB. — MockBa : M3marensctBo IOpaiir,
2023. — 240 c. — (ITpodeccnonanproe odbpazoBanne). — ISBN 978-5-534-09525-8. — Tekcr :
AIEKTPOHHBIN /l OobpazoBatenbHast mwiardopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/511954(nata ooparmenus 25.09.23r.).
boromonos, H. B. I'eomerpus : yueOHOoe mocoOue s cpeaHero mpogecCHOHATHHOTO

obpazosanusi/ H. B. boromosioB. — Mocksa : M3marensctBo HOpaiit, 2023. — 108 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09528-9. — TekcT : »neKTpoHHBIN //
Oo6pasoBarenbHas 1uiarpopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/511955(nara

oOpamenus 25.09.23r.).

4.2.2. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJICEKOMMYHUKAUMOHHOH  CeTH
«uTepHer» (najee - cerb «UHTEepHET»), HEOOXOAMMBIX /AJsi OCBOEHHMS JUCHHILIMHBI
(Momy.Jist)

Ilepeyens gorosopos IbC u B/

YueOHbIi Cpok
HaumMeHoBaHUe JOKYMEHTA C YKa3aHHEM PEKBH3UTOB N
roj JeucTBUs



https://urait.ru/bcode/530391
https://urait.ru/bcode/511954
https://urait.ru/bcode/511955

AOKYMEHTAa
2025/2026 Horoop Ha noctyn k OBC ZNANIUM.COM wmexny C  12.07.2005
1 YVYHuT B gune pgupekropa CO YVYHuT u OOO A
«3Hannym»Ne 272-56¢ ot 11.07.2024 no 11.07.2026
JloroBop Ha goctyn Kk DBC «9BC IOPAUT» (monuas
2 kosuiekuust) Mexny YYHuT B smne gupexropa CO YYHuT |C - 06.03.2025
1 OO0 «Qnekrponnoe uzaarenbctBo FOPAUT» Ne 1/25-36¢ [mo 05.03.2026
ot 06.03.2025 r.
Horoop Ha gnoctyn k ObC «YHuBepcuTerckas C 01102025
3 o6ubnuoreka onnaitn»y mexay Y YHuT «Hekcmenua» Ne 223- A
332 ot 20.08.2025 o 30.09.2026
4 Horosop Ha goctyn k ObC «Jlaub» mexny YVYHuT u [C  08.08.2025
n3nareabcTBoM «Jlaupy Ne 223-255 ot 25.06.2025 o 07.08.2026
Horoop Ha poctyn k COb wmexny YYHuT wu
5 mparenbctBoM  «Jlaapy Ne COBb 47-JIC 5010-24 ot 1(]:0 2003'503622()624
04.06.2024 T
JloroBop Ha JOCTYN K DJEKTPOHHBIM H3JaHUSM B
6 coctaBe ©Oaspl maHHbix «HAVYUHAS OJIEKTPOHHASA |(C  01.01.2026
BUBJIMOTEKA eLIBRARY.RU» mexny YYHuT u OOO o 30.12.2026
HOb Ne 223-423 ot 22.10.2025
JloroBop Ha JOCTYN K DJEKTPOHHBIM H3JaHUSM B
7 coctaBe ©Oaspl maHHbiXx «HAVYUHAS OJIEKTPOHHAS |C  01.01.2025
BUBJIMOTEKA eLIBRARY.RU» mexny YYHuT u OOO o 30.12.2025
HOb No OI'3-1283 ot 05.12.2024
8 Horosop Ha B/l auccepranuit mexxay YYHuT u PI'b Ne [C  10.08.2025
073/04/0056 ot 04.07.2025 o 09.08.2026

4.2.3. llepevyenb HHPOPMALUOHHBIX TEXHOJIOTHH, HCMOJIb3yeMbIX MPH OCYLIECTBJIEHHH

0o0pa3oBaTe/IbHOIO Mpouecca MO0 JAUCHUILUIMHE (MOAYJII0), BKJIKYasA IepevYeHb
NporpaMMHOro obecrniedyeHusi M HUHPOPMANMOHHBIX CHPABOYHBLIX cuUCTeM (HpH
HEe00XO0AUMOCTH)
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ne

HaumeHnoBanmue
Adobe  Photoshop
AcademicEdition
Corel DRAW Graphics Suite X4 Education
License ML

Kaspersky Endpoint Security

CS4 EXT Russian

Mathcad University Classroom Perpetual-15
Floating

MATLAB Classroom new Product Concurrent
License

Office Standart 2007 Russian OpenLicensePack
NoLevel Acdmc

Office Standart 2007 Russian OpenLicensePack
NoLevel Acdmc

Office Standart 2010 RUS OLP NL Acdmc

AO «Ydaner» (Untepuer)

Windows Vista Business

Windows 7

Windows 10
ABUC «Pycnan» (Moxynn)

®OH/I PT'b

ba3a a51eKTpOHHBIX NEPUOAUYCCKUX H3IaHUH
9BC «Jlanp»
baza  gaHHBIX

cucrema elibrary»
OBC «YHuBepcHuTeTcKast OMOIHOTEKa OHIIAHY»

«DNEKTPOHHO-ONOIHOTeUHAS

DiekTpoHHO-OMOIMOTE HAs cucTemMa Znanium

OnekTpoHHO-OMONMMoTewHass  cuctema  «ObC

IOPAUT

Kou-Bo IIK

30/ OO0 «O6uiecTBO MH(MOPMALMOHHBIX TEXHOJIOTHI».
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

32/ OO0 «OO0mecTBO WHPOPMAIMOHHBIX TEXHOIOTHI.
I'ocynapcrBennsiii koHTpakT Nel3 ot 06.05.2009

970/ OO0 «AUP-CODT» [orosop Ne223/028 ot
15.11.2023

15/ OO0 «OO6mecTBO WHPOPMAIMOHHBIX TEXHOIOTHI.
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

15/ T'ocynapctBennsiit KoHTpakT Nel6 ot 11.01.2011

200/ OO0 «O6mecTBO MH)OPMAIOHHBIX TEXHOJIOTHI.
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

137/ 3A0 «CodtJlaitn Tpeiin». IocymapcTBeHHBII
koHTpakT oT 18.03.2008

200/ JInuensuonusiii orosop Ne04297 ot 9.04.2012
Jorosop Ne73240733 27.12.2024

137/ Codrnaita Yoda. 06.05.2008 r.

Heorpannuenno Ha 3 roga/ Microsoft Imagine. [Toanucka
Ne8001361124 ot 04.10.2017T.

Heorpannuenno Ha 3 roga/ Microsoft Imagine. [Toanucka
Ne8001361124 ot 04.10.2017T.

1/ OO0 «OTKpBITEIC OMOIHUOTEUHBIC CHCTEMBD» JIOTOBOP
Ne095 o1 01.09.2014 1.

30/ ®T'BY «PI'by. Horosop Ne095/04/0220 ot 06.12.2017
T.

Heorpannuenno/ OO0 «MBUC». Joroop Nel33-IT 1650
ot 03.07.2018 1.

Heorpanmaerrno/ OO0 «3bC JIAHby. [loroBop Ne848 ot
03.09.2018 r.

Heorpanmaeano/ OOO «PYHEB». [loroBop Nel256 ot
13.12.2017 r.

27000 / OOO «HexkcMemnay». J[orosop Ne847 or
03.09.2018 r.

Heorpanmuenno/ 3HAHUYM OOO  JoroBop oOT
09.07.2024 Ne 2024 >6¢

Heorpanmuenno/ DJIEKTPOHHOE WU3AATEJIBCTBO

FOPAIT OO0 Jlorosop ot 06.03.2025 Ne 1/25-35C
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INPUJIOKEHHUE1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIET'O ObPA30OBAHUA
«YOUMCKUN YHUBEPCUTET HAVKH U TEXHOJIOT UI»

CrepauTamakckuil pumuan

Komnemx

KanennapHo-reMaTuyecKuil nJjian

M0 TUCIUILINHE OVYII. 13 Mamemamuka
CIEIMATLHOCTD
44.,02.02 Ilpenooasanue 6 HauanbHBIX Kaaccax
KO HAaUMEHOBAHHE CIEIUATBHOCTH
KBTI (UKAIUS

Yuumenws nauanvnuvix xknaccos

Pa3paboTtunk (cocTaBUTEND)
Cnupuoonosa H.A.

ydeHasl CTeTIeHb, yIeHOE 3BaHHeE,
kareropusi, ®.1.0.

Crepauramak 2025
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1 cemecTp

Kajenmapubie
Koa- ap
Ne CPOKHU Jomamnee
HaumeHoBaHMe pa3eioB U TeM BO Buna 3anarus
n/n H3y4eHHs 3a/laHue
4acoB
(m1aH)
Pa3gen 1. Anreopa
1 Baenenue 2/2 CeHTs10pb Jlexmus PemmTs 3amaun
2 | Llensle u panoOHATBHBIC YHICTIA 2/4 CeHTs0pD Jlekmus Pemmts 3amaun
3 JleficTBUTENIbHBIE YHCIIA 2/6 CeHTs10pb Jlexmus PemmTs 3amaun
Brimonnenue apupMeTHIECKUX
4 N - pu( 2/8 CeHTs10ph Jlexmus PemmTs 3amaun
JNEUCTBUM HAJ YUCIAMU
5 [IpubnmxeHHbIe BEIYUCICHNS. 2/10 CeHTs10pb Jlexmus PemmTs 3amaun
ITorpemHocTts B IpeoOpa3oBaHusgX U
6 P peodp 2/12 CeHTs0pD Jlexmms Pemmrs 3amaun
BBIYMCIIEHUAX
7 | KommiekcHbIe Yynciia 2/14 CeHTs0pD Jlexums Pemuts 3amaun
8 | Cremnenb ¢ HATYypaJbHBIM MTOKAa3aTEICM 2/16 CeHTs0pb Jlekrus Peruts 3amaun
IIpakTHdueckoe
9 CTeneHb ¢ IeNbIM ITOKa3aTeeM 2/18 CeHTs10ph p PemmTs 3amaun
3aHATHE
ApudmeTrnueckuii KOpeHb
10 pug . p 2/20 CeHTs0pD Jlexmms Pemmrs 3amaun
HATypaJbHOH CTEHCHU
Brrancnenne kopHel HaTypalbHOU
11 P yp 2122 CeHT0pD Jlexmms Pemmrs 3amaun
CTENEeHN
CreleHd ¢ paloHaIbHBIM
12 pan 2124 CeHTs0pD Jlexmms Pemmrs 3amaun
IOKa3aTeaeM
CreneHu ¢ JeHCTBUTEIIHLHBIM IIpakTHdeckoe
13 A 2126 CeHTs0pD P Pemmts 3amaun
[oKa3aTeaeM 3aHATHE
IIpeoOpa3oBaHue YUCIOBBIX
14 peobpasor 2/28 CeHTs0pB Jlexmms Pemmts 3a1aun
BBIPKCHUH, COEPKAITIX CTCIICHH
IIpeoOpa3oBaHne OyKBEHHBIX
15 peobpasor Y 2/30 CeHTs0pB Jlexrms Pemmts 3amaun
BBIPKCHUH, COJCPKANTIX CTCIICHH
Omnpepenenre paBHOCUIBHOCTH
16 DEACIICHIE b 2/32 CeHTs10pb Jlexuus Pewnts 3anaun
BBIPAKCHUH C parKaIaMu
IIpakTuueckoe
17 | UppamnuoHanbHbIe ypaBHEHHS 2/34 CeHTs0pb p Pemmts 3a1aun
3aHATHE
18 | PemeHue moka3aTeIbHBIX ypaBHCHHN 2/36 CeHts0pb Jlexmus PemmTs 3amaun
Pemenne npukiaaHeIX 3a71a4 Ha IIpakTrueckoe
19 P A A 2/38 CeHTs0pB P Pemmrs 3amaun
CJIO’KHBIC TTPOIICHTHI 3aHATHE
20 | Ompenenenue norapudma 2/40 CeHTs0pB Jlexmms Pemmts 3amaun
21 | CsoiicTBa sorapudmoB 2/42 OxTs6pB Jlexmms Pemmts 3amaun
€CATHYHELIE U HATypaabHbLIE
22 A yp 2/44 OxTs0pB Jlexmus PemmTs 3amaun
Jorapu(mMbl
dopmyiia nepexona K HOBOM [IpakTrueckoe
23 PMY. PEXOL y 2/46 OxTs10pB p Pemuts 3amaun
OCHOBaHHIO JIoTapudma 3aHATHE
24 | IlpaBuna neiicTBuii ¢ norapudmamu 2/48 OKTa0pB Jlexnus Pemurts 3anaun
IIpeoOpa3oBaHue BEIpaKEHMII C IIpakTuueckoe
25 peoop p 2/50 OxTs0pB p Pemuts 3amayn
sorapupmMamMu 3aHSTHE
26 | Jlorapudmuueckue ypaBHCHHS 2/52 OKTAOpPD Jlexuus Pemuts 3amaun
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IIpaxTuueckoe

27 | KontponbHas pabora Nel 2/54 OKTa0pB
3aHATHE
Pa3gen 2. OcHOBBI TPUTOHOMETPUH
Panuannas mepa yrna. [ToBopot Touku
28 A pa yr P 2/56 OxTs16pB Jlexmms Pemmts 3amaun
BOKpPYT Haydaa KOOPIWHAT
29 | Ompenenenue cuHyca, KOCUHyca yria 2/58 OxTs0pB Jlexuus PemuTs 3amaun
OmnpenesicHUE TAHTCHCA ¥ KOTAHT'CHCA [IpakTuueckoe
30 ezt 2/60 OkTs6pb p Pemmts 3amaun
yria 3aHATHE
3aBHCHMOCTH MEXAY CHHYCOM,
31 | KOCHHYCOM ¥ TaHTEHCOM OJHOTO M TOTO | 2/62 OxTs16pB Jlexmms PemmTs 3amaun
XKe yria
[IpumeHeHre OCHOBHBIX [IpakTuueckoe
32 p 2/64 OKTA6PD p Pemnts 3agaun
TPUTOHOMETPHIECCKHUX TOXKIECTB 3aHATHE
33 | ®opMyIbl CIOXKEHUS 2/66 OKTa0pB Jlexmus Pemmts 3amaun
WHYC, KOCHHYC ¥ TAHTCHC JBOWHOT
34 Srnayc’ OCHHYC CHC ABOMHOTO 2/68 OxTs0pB Jlexuus Pemuts 3amaun
35 | ®opmynsl npuBEeICHUSA 2/70 Hos6ps Jlexnus Pemts 3ana4n
CyMmMa U pa3HOCTh CHHYCOB H
36 M p Y 2172 Hos16pp Jlexmms Pemmrs 3amaun
KOCHHYCOB
[Ipumenerne GOpPMyYI TPUTOHOMETPUHU
37 P (bopmy p P 2174 Hos16pp Jlexms Pemmrs 3amaun
TIPH PEIICHUH 32124
[IpakTrueckoe
38 | KonTpompsHas padota No2 276 Hos16pp p Pemmts 3amaun
3aHATHUEC
Apxkkocunyc. Perienre ypaBHeHUS
39 P _ Y P 2/78 Hos6ps Jlexuns Pewnts 3anaun
cos(X) = a
Apxkcunyc. Perenne ypaBHeHUH
40 | 0P _ Y P 2/80 Hos6ps Jlexuns Pewnts 3anaun
sin(x)=a
Apxk KK .P
41 PITAHTCHC ap_ OTaHFeHE CHICHAC | /g2 Hos6ps Jlexmus Pemmuts 3amaun
ypaBHeHnwui tg(x)=a u ctg(x)=a
P =
42 CLICHHC TIPOCTCHIIHMX . 2/84 Hostopb Jlexuus Pemuts 3amaun
TPUTOHOMETPUYCCKHUX YPABHCHUI
T K
43 PHTOHOMCTPHHICCKHC yPABHCHHA, 2/86 Hostopb Jlexums Pemuts 3a1aun
CBOJIAIINECS K KBAJAPATHBIM
K
44 OnHOpOHbIE TPUTOHOMETPHHECKHE 2/88 Hos6ps Jlexnus Pemnts 3anaun
YpaBHCHHS
VYHuBepcanpHas TPUTOHOMETPHICCKAs [pakTudeckoe
45 P ™ P 2/90 Hos16pp p PemmTs 3amaun
TOJICTAHOBKA 3aHATHE
[IpakTrueckoe
46 | MeroJ BCIIOMOTaTEIEHOTO apryMEHTa 2/92 Hos16pp p Pemmmts 3amaun
3aHATHE
Pemenne npocreitmmx
47 P 2/94 Hos16pp Jlexmus Pemmrs 3amaun
TPUTOHOMETPHICCKUX HEPABCHCTB
[IpakTrueckoe
48 | KonrpomnbHas paboTa Ne3 2/96 Hos16pp p
3aHATHE
Pa3gen 3. ®ynknum, ux cBOiicTBa U rpaguKn
i K
49 Onpenenenne CI0B0i GynKiun u 2/98 Hostopb Jlekrust Peruts 3amaun
CIOCOOBI ee 3aJJaHmHsI
50 | CgoticTBa QyHKITMI 2/100 Hos16pb Jlexuus Pemmmts 3apaun
51 | U3yuenue nousitust ooparHoit Gpyukuuu | 2/102 Hos16pb Jlexuus Pemmmts 3apaun
O yHKIHOHAJBLHbBIE 3aBUCUMOCTH B [IpakTrueckoe
52 YHIH 2/104 Jexadpb p Pewuts 3a1aun
peasbHBIX MpoIeccax 3aHATHE
HccnenoBanue GpyHKuuu. [IpakTrueckoe
53 ! by . 2/106 JexaOpb p Pemuts 3amayn
[Ipeobpa3oBanus pyHKIHIA 3aHITHE
[IpakTrueckoe
54 | Nrorosas KOHTpOJbHAS paboTa 2/108 Jexabpb psaHﬂTHe Pemmts 3amaun
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Bcero yacos 108
2 cemMecTp
Kanengapubie
Koa- Aap
Ne CpOKH Jdomamnee
HaumeHoBaHMe pa3esioB U TeM BO Buna 3anarus
n/n H3yYeHHst 3aJanue
JacoB
(mian)
55 | Crenennsle QyHKIMN 2/110 Jexabpb Jlexumsa Pemts 3anaun
IIpakTuueckoe
56 | IlokazaTenmpHBIC PYHKIUU 2/112 Hexabpb p Pemmts 3amaun
3aHATHE
IIpakTuueckoe
57 | Jlorapudpmraeckue GpyHKIIH 2/114 Hexabpb p Pemmts 3amaun
3aHATHE
Tpuronomerpuueckue GyHKIUU IIpakTuueckoe
58 B _p_ bymxx 2/116 Iexabps p Pemuts 3amaun
Y=COSX u Y=Sinx 3aHATHE
Tpuronomerpruyeckue QyHkuuu y=tgx
59 p _ P ynxuun y=tg 2/118 JexaOpb Jlexuus Pewuts 3agaun
u y=ctgx
IIpakTuueckoe
60 | KoutpombHas pabora N4 2/120 JexaOpb P
3aHsTHE
Pazgen 4. KomOunnaropuka
IIpakTuueckoe
61 | W3ydenue npaBuia KOMOMHATOPHKH. 2/122 Jexabpb P Pemmts 3amaun
3aHATHE
IIpakTuueckoe
62 | IIpaBmio mpon3BeACHUS 21124 Hexabpb P Pemmts 3amaun
3aHATHE
IIpakTuueckoe
63 | Pasmemnienus, couetanus 21126 Jexalpb P Pemmts 3anaun
3aHsTHE
IIpax K
64 | IlepecranoBku 2/128 Jexalpb DAKTHHICCKOE Pemmts 3amnaun
3aHsATHE
Pemmenne nmpakTHdeckux 3a1ad ¢
IIpakTuueckoe
65 | ucroap30BaHUEM MTPABHII 2/130 Jexabpb SAHSTIE Pemts 3anaun
KOMOWHATOPHKH
[IpakTuueckoe
66 | bunom Herotona 2/132 Hexabpb P Pemmrs 3amaun
3aHATHE
[IpakTuueckoe
67 | KonTpompHas pabora No5 2/134 Hexabpb P Pemmts 3amaun
3aHATHE
Pa3gen 5. DieMeHTHI TEOPHHU BePOSTHOCTEH U CTATHCTHKHA
68 | CoObiTust. BeposTHOCTH COOBITHS 2/136 JexaOpb Jlexuust Peruts 3amaun
. . [IpakTuueckoe
69 | CpolicTB BeposTHOCTEH 2/138 Hexabpb P Pemmts 3amaun
3aHATHE
IIpax K
70 | OtHOCHTEIBHAS YACTOTA 2/140 JexaOpb paKTiieckoe Peruts 3amaun
3aHsTHE
71 | TeopeMa Cll0KE€HHUSI BEPOSITHOCTEMN 2/142 Hexabpb Jlexuus Pewuts 3agaun
. IIpakTuueck
72 | Teopema yMHOKEHHS BEPOSTHOCTEH 2/144 JexaOpb pBaHﬂT:I(; 0¢ Pewuts 3agaun
i II
73 CymMma BeposiTHOCTEH 5 2146 JlexaGpb paKkTHYECKoe Pewwits 3a1an
MIPOTHUBOIIOJIOKHBIX COOBITHI 3aHsTHE
. IIpakTuueckoe
74 | Ilonnast rpynna coObITHIH 2/148 Jexabpb p3aHsmie © Pemmrts 3anaun
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IIpaxkTryeckoe

75 | YcrnoBHas BEpOATHOCTD 2/150 Jexabpb Pemuts 3amaun
3aHATHE
. IIpakTHueckoe
76 | CrmyuaiiHble BETUYHHBI 2/152 JexaOpb p Pemnts 3apaun
3aHATHE
3aKoH pacHpeaeacHHS CIydanHon IIpakTHueckoe
77 pacrpen y 2/154 JexaOpb P Pemmts 3amaun
BEJIUYUHEL 3aHATHE
SHTpalbHBIC TEHACHIIMU CIyYalHONH IIpakTHueckoe
78 Hentp fICHTL y 2/156 JexaOpb P Pemuts 3amaun
BEJIUYUHEL 3aHATHE
IIpakTHueckoe
79 | Pemrenwne 3amaq 2/158 Hexabpb P PemmTs 3amaun
3aHATHE
IIpakTHueckoe
80 | KonTpomsHas pabota Ne6 2/160 Hexabpb p Pemmts 3amaun
3aHATHE
Pa3ngen 6. Hauajia MaTeMaTHYeCKOr0 aHAJIN3A
82 | UucmoBsle MOCIEN0BATEILHOCTH 2/162 SuBapp Jlexnus Pemuts 3agaun
83 | IIpenmen mociemoBaTeNEHOCTH 2/164 SuBapn Jlexkums Pemurs 3amaun
Brruuciaenne cyMMBI OECKOHEYHOTO
84 M 2/166 SuBapp Jlexmms Pemmts 3amaun
YICIIOBOTO psia
CymMa 0eCKOHEYHO YOBIBAIOIIEH IIpakTHdeckoe
85 M SHOY H-I 2/168 SuBapp p Pemmts 3amaun
TCOMETPHUUECKON IPOTPECCHHU 3aHATHE
IlonsaTue npou3BOAHOMN, €€
86 POH3BOJIHOH, 2/170 SIHBapb Jlexuus Pemmts 3anaun
MEXaHHYECKHI CMBICIT
87 | IlpousBoaHas cTeneHHOMN QyHKIHH 2/172 SHBapb Jlexuus Pewuts 3a12un
88 | IlpaBmna nuddepeHpoBaHUs 21174 SuBapp Jlexmms Pemmts 3amaun
IIpon3BoHBIE DJIEMEHTAPHBIX
89 P A P 2/176 SIuBapb Jlexuus Pemmts 3anaun
GbyHKIMN
IIpuMeHeHue TaOIULBI IPOU3BOIHBIX IIpakTuueckoe
90 P HbL TP A 2/178 SIHBapb p Pemmts 3anaun
3JIEMEHTAPHBIX (HYHKIUH 3aHATHE
91 | I'eomerpuyeckuii cMbich mpousBoanoi | 2/180 SuBapb Jlexmus Pemmte 3amaun
IIpoMmexyTKkH Bo3pacTaHus U
92 P Y P 2/182 SuBapn Jlexmms Pemmts 3amaun
yObIBaHHS () YHKIIHA
93 | DkcTpeMyMmbl HYHKITUU 2/184 ®despaib Jlexuus Pemuts 3a12un
HccnenoBanre GyHKIUU C TTOMOIIBIO ITpakTrueckoe
94 A . (bynxu t 2/186 deBpaib p Pemmwrs 3agaun
MIPOU3BOTHOM 3aHATHE
Haubonbiiee u HaMMEHbIIIEE 3HAYCHHE
95 2/188 Despaitb Jlexius Permnth 3amauu
byHKIMN
Pewenue copepxarenpHbIX 3a7a4d Ha
HaxO0KJICHHE
96 I 2/190 ®Depainb Jlexmms Pemurs 3a1aun
HanOoJbIIero(HauMEHBIIIET0)
3HAYCHUS (PYHKIIUU
Brimykitocts rpaduka G yHKIIHHA, TOYKA IIpakTrueckoe
97 Y padp bynxwm, 2/192 ®Depainb p Pemmts 3amaun
neperuda 3aHATHE
. o IIpakTHdueckoe
98 | ®usnveckuil CMBICI IPOU3BOIHOM 2/194 Deppaiib p Pemmts 3amaun
3aHATHE
IIpakTnueckoe
99 | KontponbHas padora Ne7 2/196 ®DeBpainb p Pemuts 3apaun
3aHATHE
100 | IMonsarue nepBooOpa3Hoi GyHKIHH 2/198 ®deppaib Jlexuus Pemuts 3a12un
101 | IIpaBuna HaxoxaeHus nepoodpasusix | 2/200 ®despaib Jlexmmst Pemute 3amaun
Pemenue 3a1a4 Ha CBSI3b [IpakTrueckoe
102 A . . 2/202 deppaiib p Pemmts 3amaun
IepBOOOPA3HON U €€ MPOU3BOTHON 3aHATHE
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IIpaxTuueckoe

103 | HeompeneneHHbli HHTErpal 21204 ®DeBpainb Pemuts 3anaun
3aHATHE
Haxoxaenne nHTerpaaoB ¢ TOMOIILIO IIpakTdueckoe
104 A p tm 2/206 ®Depainb p Pemute 3amaun
TaOIHUITBI TEPBOOOPA3HBIX 3aHATHE
Haxoxxmenne nHTErpagoM METOIOM IIpakTHdeckoe
105 A 13 A 2/208 ®Depainb p Pemuts 3amaun
3aMeHBI IePEMEHHOM 3aHATHE
Brranciienue onpeneneHHbIX IpaKrieckoe
106 | uaTerpanos. ®opmyna HeroToHa- 2/210 Depainb p Pemmts 3amaun
. 3aHATHE
JleiiOaMIAa
IInomanb KpUBOJMHSHHON Tpareuu 1
107 [anb Kp N parrer 21212 Maprt Jlexmus Pemmts 3agaun
OTIpe/ICIICHHBIA HHTETpaJl.
IIpumenenue nHaTETpANa JIJIsI
108 P pana it 21214 Mapt Jlexmus Pemuts 3anaun
BBIYMCIIEHUS II0MAAEH
IIpuMeHenne WHTETpAIA IJIs IIpakTrueckoe
109 | P pana i 2/216 Maprt p Peunts 3amaun
BBIUUCIICHUS (PU3HYCCKUX BEINYHH 3aHATHE
IIpakTuueckoe
110 | KonrposbHast pabota Ne8 2/218 Mapt p
3aHATHE
Paznen 7. YpaBHeHusi 1 HepaBeHCTBA
IIpocreiimuye cBeACHUSI 0 KOPHIX
111 P A vp 2/220 Mapt Jlexmus Pemmte 3amaun
anreOpanvdecKuX ypaBHECHHHA
112 | PaBHOCHIIBHOCTH ypaBHEHUH 21222 Mapt Jlexnms Pemute 3amaun
113 | OO6uMe METOIbI PEIICHUS YPABHCHHUIA. 2/224 Mapt Jlexuus Pewuts 3a12un
114 | Meton paznoKeHUsI Ha MHOXKHUTEIH. 2/226 Mapt Jlexmus Pemmte 3amaun
MeTto/1 BBEIcHHS HOBOH IIEpEMEHHOM
115 A a N p 2/228 Mapt Jlexmms Pemmts 3amaun
JUTSL peIICHUS] YpaBHECHUIA.
116 | ®yHKIHMOHANEHO-TpadUIECCKUN METO 2/230 Mapt Jlexmms Pemmts 3amaun
IIpakTuueckoe
117 | KonrposbHas padota Ne9 2/232 Mapt p Pemmts 3ama4n
3aHATHE
Pemenue HepaBeHCTB C OJHOM IIpakTuueckoe
118 up A 2/234 Mapt p Pemuts 3amaun
MIEPEMEHHOIA. 3aHATHE
CucrtemMsl ypaBHEHHH. MeTo, IIpakTuueckoe
119 P A 2/236 Mapt p Pemurs 3amaun
MOJACTAHOBKH 3aHATHE
Cucrtemsl ypaBHEeHHH. MeTo,
120 yp A 2/238 Mapt Jlekrust Peuuts 3a1a4u
anreOpanveckoro CIOKEHUSI.
Cucrtembl ypaBHEHHM. MeTO/ BBEACHUS
121 P A A 2/240 Mapt Jlexmus Pemmte 3amaun
HOBBIX MTEPEMEHHBIX
CucTeMbl HEPABEHCTB C OJTHOM IIpakTHdueckoe
122 vp A 21242 Mapt p Pemmte 3amaun
TIepeMeHHOM 3aHATHE
I'padmueckuii MeTOI peNICHUS CUCTEM IIpakTHueckoe
123 pad Ap 2/244 Mapt P Pemmts 3amaun
HEPaBEHCTB C JIBYMs IIepeMEHHBIMHU 3aHATHE
[IpuMeHeHnE MaTeMaTHIECKIX
124 | MeTOnOB AN peIIeHUs 2/246 Mapt Jlexmms Pemmts 3amaun
coJlepKaTeIbHbIX 33134
IIpakTHdueckoe
125 | KonrpomnpHas padora NelO 2/248 Amnpenp p Pemmuts 3amaun
3aHATHE
Pa3nen 8. IlpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE
IIpeamet cTrepeoMeTpruH, aKCHOMEBI
126 pea P PHH, 2/250 Ampenb Jlexmmst Pemute 3amaun
CTepEOMETPHUHI
ITapannenbHOCTE NPSAMBIX, IPIMOM U
127 p P - TP 2/252 Ampenb Jlexmmst Pemmute 3amaun
IJIOCKOCTHU
B3anMHOe pacronioxkeHne IPSMBIX B
128 | mpoctpaHcTBe. YTOI MEXKIY ABYMS 2/254 Ampenb Jlexuus Pewuts 3a1aun
TIPSIMBIMH
129 | [MapamnenbHOCTh IIOCKOCTEH 2/256 Arnpenb Jlexus Pemmts 3amaun
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130 | IMapamrenenumen 2/258 Arnpenb Jlexmus Pemmts 3amaun
131 Tlepnen Ky npHoCTS MpAMOii 1 2/260 Amnpenb Jlexums Pemuts 3amaun
IJIOCKOCTH
132 HepHCHHI/IKYJIi[p 1 HAKJIOHHEIE. YT 2/262 Arnpenb Jlexmus Pemmts 3amaun
MEXAY MPSIMOU U MIOCKOCTHIO
133 | Teopema 0 Tpex HepHCHIUKYIAPAX 1/264 Amnpenp Hpiﬁlyg;?oe Pemmts 3amaun
134 JIBYrpaHHbI yroi1. o 2/266 Amnpenp Jlexmms Pemmts 3amaun
[eprieHAUKYISAPHOCTD IIOCKOCTEH
135 | Terparap 2/268 Amnpenp Hpakmieckoe Pewuts 3a1aun
3aHATHE
136 | KonrponsHas padora Nell 21270 Amnpenb Hpakirieckoe
3aHATHE
Pa3nen 9. MHOTOTpAaHHHUKH M KPYTJIbIE TejIa
137 | [onsarue MmHOTOrpaHHMKa. [Tpr3ma 21272 Amnpenp Jlexmms Pemmts 3amaun
138 | Ilupamuga 21274 Amnpenp Tpaxmiracckoe Pemmts 3amaun
3aHATHE
139 | Yceuennas nupamuia 21276 Amnpenp Hpakitieckoe Pemmuts 3anaun
3aHATHE
IIpakTuueckoe
140 | Hunmuuap 2/278 Ampenb SaAHSTIC Pemmts 3amaun
141 | IInomaas MOBEPXHOCTHU IIMINHIPA 2/280 Amnpenb Hpakiieckoe Pemmuts 3anaun
3aHATHE
142 | Konyc 2/282 Maii Jlexmus Pemmte 3amaun
143 Ilromans 6OKOBOM U MOJHOM 2284 Mait [Mpaktuyeckoe R
MOBEPXHOCTH KOHYyCa 3aHATHE
144 | Cdepa u map 2/286 Mait Tpaxmirieckoe Pemmts 3amaun
3aHATHE
145 [onsarue o6vema. O6BeM 21288 Maii [IpakTudeckoe T
MPSIMOYTOJIBHOTO MapajlieNenunea 3aHATHE
146 | O6beM mpU3MbI 2/290 Mait Jlekrus Peuuts 3amaun
147 | O6wem nunHuHIpa 2/292 Maii Hpaxmiaeckoe Pemmts 3amaun
3aHATHE
148 | O6beM mupaMuabI 2/294 Maii Hpaxmiaeckoe Pemmte 3amaun
3aHATHE
149 | O6bem KOHYca U Iapa 2/296 Mait Mpaxmiieckoe Pemmuts 3amaun
3aHATHE
150 | Konrponpnas padora Nel2 2/298 Mait Mpaxmiieckoe
3aHATHE
Pa3gen 10. KoopamHAaThI H BEKTOPHI
151 TIpsamoyronbHas cucTema KoOpAUHAT B 2/300 Mait Jlexums Pemuts 3anaun
npoctpanctBe. KoopauHaTel BekTOpa
152 | [poctelimue 3a1a49u B KOOPAUHATAX 2/302 Maii Jlexmus Pemmte 3amaun
153 | CkansipHOE POM3BEICHUE BEKTOPOB 2/304 Mait Jlexmms Pemmts 3amaun
154 | BexTopHOE IpOM3BEIEHIE BEKTOPOB 2/306 Mait Tpakiieckoe Pemmts 3amaun
3aHATHE
155 YPABHCHNUE PAMOI. YTOI MEXK Y 2/308 Uroun Jlexums Pewurs 3amaun
MPSAMBIMH
156 | YpaBHeHHUE IIOCKOCTH 2/310 UroHb Tpakirieckoe PewnTs 3anaun
3aHATHE
157 BbrunciieHue yrioB MEKIY IPSIMBIMA 2312 Mok IIpakTuueckoe R
IJIOCKOCTSIMH 3aHATHE
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IIpaxTuueckoe

158 | YpaBHenue chepsl 2/314 Hrons Pemuts 3anaun
3aHsITHE
159 | MeTox KOOpAMHAT MpH pereHnu 3anau | 2/316 Urons Jlexmms Pemmts 3amaun
160 | JIBwxeHwus. 2/318 Uronn Jlexmus Pemmts 3amaun
161 | LlentpanpHas 1 0ceBasi CAMMETPUU 2/320 Hronb Jlexuus Pewuts 3a1aun
162 | KonrponsHas pabota Ne 2/322 Wionb Hpakruecioe
3aHsITHE
163 | [lonBenenne UTOroB 2/324 Urons Jlexmms
Bcero uacos 324
JK3aMeH 6
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| ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. Ob01acTh NpUMeHeHus!

®onj oueHoYHbIX cpeacTB (POC) npenHazHadyeH sl MPOBEPKH Pe3yJIbTaTOB OCBOCHUS
mucuuuimael - OVYIL.13  Maremartuka, BXOZAsmIEi B COCTaB MPOrpaMMbl  MOJITOTOBKH
CIICIIUAJIUCTOB CpeaHero 3BeHa Mo crenuanbHocTH 44.02.02 IlpenonmaBanwe B HavyalbHBIX
kiaccax. PaGora oOyyamomuxcss BO B3auMoJelicTBHM ¢ TpenogaBateiem 324 yaca, Ha
caMOCTOSTeNIbHYI0 padoty 10 yacos.

2. O0beKTbI OLIEHNBAHUS — Pe3YJIbTATbI 0CBOEHH S TUCUHUIIJIMHBI
®OC 103BOJIAET OLIEHUTH CIEAYIOIINE PE3YyIbTaThl OCBOSHUS AUCLUIIINHBIL

JIMYHOCTHBIX:

— c(OPMHUPOBAHHOCTh NPEACTABICHUNH O MaTeMaTUKE KaK YHHMBEPCAJIbHOM S3bIKE HAYKH,
CPEICTBE MOJEINPOBAHMSI SIBJICHUIN U MPOLIECCOB;

— IOHMMAHHE  3HAYMMOCTM  MaTeMaTHMKH I  HAay4YHO-TEXHHYECKOrOo  Iporpecca,
c(OPMHPOBAHHOCTh OTHOLIEHUS K MaTEMAaTHKE KaK K YaCTH OOLIeUeIOBEUEeCKOM KyJIbTYpBI;

— Pa3BUTHUE JIOTMYECKOI'O MBIIUIEHUS, POCTPAHCTBEHHOTO BOOOPa)KE€HUs, aITOPUTMUYECKOM
KyJIbTYpbl, KPUTUYHOCTM MBIIUIEHUS HAa YpPOBHE, HEOOXOAUMOM s Oyayuieu
poeCCHOHATILHOM 1eATENIbHOCTH, Ul IPOI0JKEHUs 00pa30BaHMs U CaMOOOpa30BaHMs;

— OBJIQJICHUE MAaTEMaTHYECKUMH 3HAHMSIMA M YMEHHSIMH, HEOOXOAWMBIMH B TIOBCEIHEBHOM
KU3HU, JJIS OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAyYHBIX JUCLUMIUIMH U JUCLMIUIUH
po(eCCHOHATILHOIO IUKJIA, Ui IOJy4eHHs oOpa3oBaHUs B 00JacTAX, HE TPeOYIOLIMX
yr1yOJIeHHON MaTeMaTHYeCKOW OATrOTOBKH;

— FOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHIO C HUCHOJb30BAHHEM HH(OPMAIIMIOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH, B TOM YHCIIe caMOOOpa30BaHUIO, HA IMPOTSIKEHUU BCei
KM3HH;, CO3HATEIIFHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BAHMIO KaK YCIOBUIO YCIICUTHON
po¢ecCHOHATILHON U 00IIECTBEHHOM 1€ATEIbHOCTH;

— TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUECKOW U OTBETCTBEHHOM J1€ATEIbHOCTH;

— TOTOBHOCTH K KOJUJIEKTUBHOM paboTe, COTPYAHUUYECTBY CO CBEpCTHUKAMU B 00pa30BaTeNbHOM,
OOIIECTBEHHO TMOJIE3HOM, Y4eOHO-HMCCIEeI0BAaTENbCKOW, TPOEKTHOW M APYTUX BHJIAX
NESTENBHOCTH;

— OTHOIIEHHE K MpO(ecCHOHATBHOM AEATETbHOCTH KaK BO3MOXHOCTH Y4YacTUS B PELICHUH
JIMYHBIX, OOLIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIIMOHATILHBIX TPOOIIEM;

MeTanpeAMeTHbIX:

— YMEHHE CaMOCTOSITEJIbHO  ONPENENATh ILEINU JAEATEIbHOCTH M COCTaBIATh  IUIAHBI
NESTENBHOCTH;

— YMEHHE NPOAYKTHMBHO OOLIAThCS M B3aUMOJEHCTBOBAaTH B IIPOLECCE COBMECTHOM
NESTeNIbHOCTH, YYUTHIBATh TMO3ULIMHM JAPYTUX YYAaCTHUKOB JEATEIbHOCTH, 3()PEKTUBHO
paspematbh KOH(QIUKTHI;

— BJaJICHUE HaBbIKAMHU  IIO3HABATENIbHOM, y4eOHO-UCCIIEOBATENLCKOH M IPOEKTHOM
NeSITeIbHOCTH, HaBbIKaMU Pa3pelIeHus mpooem;

— FOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSTENILHOW  MH(POPMALMOHHO-TI03HABATEIbHOMN
JeSITeIbHOCTH, BKIIIOYass YMEHHE OPUEHTHPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(OpMAINH,
KPUTHYECKH OLIEHWBAaTh W WHTEPNPETHUPOBaTH MH(GOPMAIMIO, IMOJYyYaeMyI0 U3 Pa3IUYHbBIX
HCTOYHUKOB;

— BJIaJIeHUE SI3bIKOBBIMU CPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JaraTh CBOIO TOUYKY
3peHus, UCTI0Ib30BaTh aJeKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HABBIKAMH MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U
MBICIUTENBHBIX TPOLIECCOB, MX pE3yJbTaTOB M OCHOBAaHUM, TpaHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX ITO3HABATENbHbBIX 3a/1a4 U CPEJICTB JUIS UX JTOCTHIKEHUS;
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— OCJICYCTPEMJICHHOCTL B IMOUCKAX W IPUHATUU pemeHHﬁ, C006pa3I/ITCJ'H>HOCTL U UHTYHLUA,

Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEACTABIECHUIN; CIOCOOHOCTh BOCIHPHUHHMATH KpacoTy U
FapMOHUIO MUPA;

NpeJIMeTHBbIX:
c(hOPMUPOBAHHOCTH TMPEACTABICHUI O MAaTeMaTHKE KaK YaCTH MUPOBOW KYIbTYPhl U MECTE
MaTEeMaTHKU ¥ MHPOPMATHKHA B COBPEMEHHOW IMBWIM3AINHU, CIIOCO0AX OMUCAHUS SBICHHMA
peanbHOro MUpa Ha MATEMAaTUYECKOM SI3bIKE;
c(OPMUPOBAHHOCTh TMPEACTABICHUH O MAaTeMaTHYECKHX MMOHATHSIX KaK BaKHEHUIIUX
MAaTEMaTUYECKUX MOJENAX, MO3BOJSIIONIMX OMNUCHIBATH M HM3y4YaTb pa3HblE€ MPOLIECCH U
SIBJIGHUS, B TOM YHCJIE C IOMOIIBI0 HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;
BJIAJICHUE METOJAaMHM J0KA3aTeJIbCTB WM AJITOPUTMOB PEUIEHUS, YMEHUE HUX IPUMEHSTH,
IIPOBOJUTH JTOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;
BJIAJICHUE CTAHJAPTHBIMM IIpUEMaMU pEUICHUS palUMOHAIbHBIX W HMPPALUOHAIbHBIX,
[I0Ka3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUIN U HEPABEHCTB, UX CUCTEM,;
c(hOPMHUPOBAHHOCTH MIPEJCTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUYECKOTO aHAIIM3a U UX
CBOWCTBAxX, BJIAJICHUE YMEHUEM XapaKTEepHU30BaTh MOBEACHHE (YHKIUN, HCIIOIH30BAHHE
MOJIYYEHHBIX 3HAHUH JJI ONUCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;
BJIAJICHUE OCHOBHBIMH MOHSATHUAMHU O IUIOCKUX UM IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢durypax, 1X OCHOBHBIX CBOMCTBaX;
c(OPMHUPOBAHHOCTH MPEACTABICHUI O IMPOILECCaX U SIBJICHUSAX, UMEIONINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHPE, OCHOBHBIX IOHITHUAX
3JIEMEHTapHON TEOPUH BEPOSTHOCTEN;

— BJIAACHHUC HaBbIKaMH UCIIOJIb30BAHUSA I'OTOBBIX KOMIIBIOTCPHBIX IIPOTpaMM IIpHU pCIICHUN

3aja4.

B pe3yJbTaTe HU3YyUYCHUA yqeﬁﬂoro npeamMera «MarteMaTHKa» Ha YPOBHE CPEAHETO

o0urero o0pazoBanus o0y4yarouuiics Ha 0a30BOM YPOBHE HAYUYMTCH:

OnepupoBarh Ha 0a30BOM YPOBHE MOHSATUSMU: KOHEYHOE MHOXECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, IlepeceueHue U OObEIUHEHHE MHOXKECTB, YHCIOBBIE MHOXKECTBA Ha
KOOPJMHATHOU MIPSIMOM, OTPE30K, NHTEPBAJ;

onepupoBaTh Ha 0a30BOM YpPOBHE NOHSATHUSAMH: YTBEpXKJIEHHE, OTPHUIIAHUE YTBEpPXKACHUS,
UCTUHHBIE U JIOKHBIE YTBEP)KICHMS, IPUYMHA, CIEACTBHE, YacTHBIM clyyail oO1ero
YTBEPKIECHUS, KOHTPIIPUMED;

HaXOJUTh MepeceueHrne U O0bEeIMHEHUE JBYX MHOXECTB, MPEACTAaBICHHBIX T'padUyecKu Ha
YHUCIIOBOU MPSIMOM;

CTPOUTH HA YHUCIOBOM MPAMOH IOAMHOKECTBO YHCJIOBOIO MHOXECTBA, 3aJaHHOE
IIPOCTEUIINMHU YCIIOBUAMU;

pacrno3HaBaTh JIOKHBIE YTBEP)KIACHHUS, OIIMOKM B pPAacCYy)KIEHHUSAX, B TOM 4HCIE C
HCIIOIb30BAaHUEM KOHTPIIPUMEPOB.

B noBceHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

HCIOJIb30BaTh YHCJIOBbIE MHOXECTBAa Ha KOOPAMHATHOM MpPsIMOW I OMUCAaHUS pealbHbIX
IIPOLIECCOB U SABJICHUM;

MIPOBOJUTD JIOTUYECKHE PACCYXICHUS B CUTyalUsIX TOBCEITHEBHOM JKU3HU

OnepupoBarb Ha 0a30BOM ypOBHE MOHATUSMH: 1I€JI0€ YHUCIO, JEIUMOCTh YHCel,
OOBIKHOBEHHAs JIpo0b, JECATHUYHAs ApoOb, pallMOHAIBHOE YMCIO, MPUONIMKEHHOE 3HAYCHHE
4lCIla, YacTh, JOJs, OTHOLIEHUE, MPOLEHT, NOBBILIEHUE U IOHW)KEHHE HAa 33aJaHHOE YHUCIO
MIPOLIEHTOB, MacIITa0;

ornepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMHU: JorapudM YHUCIA, TPUTOHOMETPHUYECKAs
OKpY)KHOCTb, TIpajyCcHas Mepa yIya, BEeJIMYMHA YyIVIa, 3aJaHHOrO0 TOYKOW  Ha
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TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHI'€HC U KOTAHT€HC YIJIOB, UMEIOIINX
IIPOU3BOJIbHYIO BEITMUYUHY;

BBINOJIHATE apU(METUYECKHE ACUCTBUS C EIBIMUA U PAllHOHAIEHBIMU YHCIIAMHU;

BBINOJIHATh HECIIOKHBIE IPe0Opa30BaHMs UHUCIIOBBIX BBIPAKEHHUH, COAEP)KAIIUX CTENEHU
qrcen, TM00 KOPHHU U3 YUCel, TU00 JorapuMbl YHCET;

CpaBHUBATh PallMOHAJIBHbBIE YKMCIIAa MEXY CO0Oi];

OLICHUBATh M CPABHMBATH C PALMOHAIBHBIMHU YMCJIaMHU 3HAUCHHs IENIBIX CTENEeHEW uucel,
KOpHEH HaTypaJbHOW CTENEHU U3 YMCEJ, JOrapu(pMOB YHCEII B IPOCTHIX CIydasX;

n300pakaTh TOYKAMU HA YHCIIOBOM MPSIMOH LIEJIbIE U PAllMOHAbHbIC YHCIIa,

n300pakaTh TOYKAMM Ha YHUCIIOBOM NPSAMOM ILiejble CTENEHH YHuCell, KOPHU HaTypalbHOU
CTETICHH U3 YHCEJ, JOrapru(Mbl UUCEI B MPOCTHIX CIYYasx;

BBINOJIHATh HECIIOKHBIE IpeoOpa3oBaHUs LEIbIX U APOOHO-PALMOHATIBHBIX OyKBEHHBIX
BBIPAKCHU;

BBIpa)XaTh B IPOCTEHIINX CIIydasiX U3 PABEHCTBA OJHY IIEPEMEHHYIO Yepe3 ApYyIrue;

BBIUUCIIATH B MIPOCTHIX CIIy4asx 3HAUEHUS YHUCIOBBIX M OYKBEHHBIX BBIPAKECHUHN, OCYIIECTBIISASA
HE00XO0AMMBIE IOJICTAHOBKU U IPeoOpa3oBaHus;

n300pakaTh CXeMaTHUECKH YTroJl, BEIMYMHA KOTOPOTO BHIPAXKEHA B TPalyCcax;

OLIEHUBATh 3HaKU CUHYCA, KOCHHYCA, TAHI€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB.

B noBceHeBHOM XKU3HU U MIPU U3YYCHHUH IPYTHX YUEOHBIX MPEAMETOB:

BBITOJIHATH BBIYMCIICHUS IPU PELICHUH 33/1a4 TPAKTHYECKOTO XapaKTepa,

BBITIOJHATh MPAKTUYECKUE PACUYETHl C HCIOJIb30BAaHHEM NpPHU HEOOXOIUMOCTH CIPABOYHBIX
MaTEepPHAJIOB U BEIYUCIUTEIBHBIX YCTPOICTB;

COOTHOCUTBH pealbHbIe BEIUYHHBI, XaPAKTEPUCTHKU OOBEKTOB OKPYKAIOIIET0 MHpa C HUX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;

UCIOJIb30BaTh METOABl OKPYTJICHUS, MPUOIMKEHHS U PUKUIKU MPU PEHICHUN MPAKTUYECKUX
3a/1a4 NOBCEAHEBHOM KU3HU

Pemars nuHeiiHble ypaBHEHUS 1 HEPABEHCTBA, KBaIpaTHbIC YPABHEHUS;

pemats orapudpmMudeckue ypaBHenus Buaa log a (bx + ¢) = d u mpocreiiine HepaBeHCTBA
Buja logax <d;

pemaTh Moka3arejabHble ypaBHeHUs, BuAa abx+c= d (rae d MOXHO MpeACTaBUTH B BUIE
CTENIEHH C OCHOBaHMEM a) W NpocTeillIne HepaBeHcTBa Buaa ax < d (rme d MoxHO
MIPEJICTaBUTH B BUJIE CTETICHH C OCHOBAHUEM a);.

MPUBOANUTH HECKOJBKO IMPUMEPOB KOPHEH MPOCTEHIIEro TPUTOHOMETPHUUECKOTO YPABHEHUS
BHJA: SIn X =a, COS X =a, tg X = a, ctg X = a, r71e a — TabJIMYHOE 3HAUE€HUE COOTBETCTBYIOLIEH
TPUTOHOMETPUUECKON (YHKIIHH.

B nosceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB:

COCTABJITh W pEIIaTh YPAaBHEHHMsS W CHCTEMBl YPAaBHEHHMU IIPM PEIIEHHM HECIOKHBIX
IIPaKTUYECKHX 3a7a4

OnepupoBarh Ha 6a30BOM ypOBHE MOHITHSIMH: 3aBUCUMOCTb BEJIMYMH, QYHKIIMS, apTyMEHT U
3HayeHne (yHKIMM, 00JacTh ONpeAeNeHHS M MHOXKECTBO 3HAueHUHl ¢yHKUWH, Trpadpux
3aBUCUMOCTH, TIpaduk ¢(yHKUMM, HyIH QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHHE Ha YMCIOBOM NPOMEXKYTKE, YObIBaHHE Ha YMCIOBOM IPOMEXKYTKE, HauOobIIee
U HauMEHblee 3HauyeHUe (PYHKIUMU Ha YHUCIOBOM IPOMEXYTKE, Nmepuoauyeckas QyHKIHS,

IIEPHOL;
onepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMHU: HpsiMas U oOpaTHasl MPONOPLHOHAIBHOCTD
JIMHENHas, KBaJpaTU4Hasd, norapupmMuyuecKas 51 IoKas3aTenbHas ¢byHKIHY,

TPUTOHOMETPUYECKHE (PYHKIINU;
pacro3HaBaTh rpauKy JIEMEHTAPHbBIX (YHKIUNA: IPAMOM U 00paTHON MPOMOPLHUOHATIBLHOCTH,
JIMHEWHOH, KBaJpaTUYHOM, JorapupmMuIecKoi u ITOKa3aTeIbHON byHKIHH,
TPUTOHOMETPUYECKHUX (PYHKIIUH;
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COOTHOCHUTH I'pauKy IJIEMEHTAPHBIX (YHKIUI: IpsMOi U 0OpaTHOM MPONOPLUHOHAIBHOCTH,
JINHETHOM, KBaJIpaTUYHOM, Jorapu(MUIecKoM u MOKa3aTeIbHOU byHKIHH,
TPUTOHOMETPUYECKHUX (PYHKIUH ¢ (hopMyTaMu, KOTOPBIMUA OHHU 33/1aHBI;

HAXOJUTh 10 rpaduKy npuOIMKEHHO 3HAYCHUS PYHKIIUH B 3aJaHHBIX TOYKAX;

onpeneNnate Mo rpaduky cBocTBa (QYHKUMU (HYIH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MPOMEKYTKH MOHOTOHHOCTH, HAaHOOJIbIIIME U HAUMEHBIITNE 3HAYCHUS U T.11.);

CTPOUTH 3CKU3 rpaduka (YHKIHH, YJOBIETBOPSIOMICH NpPUBEJCHHOMY HaOOpy YCIOBUI
(IpoMeXXyTKU BO3pacTaHusi / yObIBaHHs, 3Ha4eHUE (DYHKIUU B 3aJaHHOW TOYKE, TOYKH
SKCTPEMYMOB | T.1.).

B nosceHeBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

OIpeNeNIATh 110 TpayKkaM CBOWCTBA pealbHbIX MPOLECCOB U 3aBUCUMOCTEH (HauOomblIne U
HAauMEHbBIIME 3HAUEHUs, [POMEXKYTKHM BO3pacTaHus U  YyOBIBaHMS, IPOMEKYTKU
3HAaKOIIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKON CUTYaLIUU
OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSIMMU: IPOU3BOIHAS (DYHKIIMU B TOUKE, KacaTellbHas
K rpaduKy QyHKIHH, TPOU3BOIHAS (PYHKIUH;

OIpeNIeNIATh 3HAUE€HUE IMPOU3BOAHOM (PYHKIMM B TOYKE MO HM300pa)KCHUIO KacaTeIbHOM K
rpaduKy, IpOBEAEHHON B 3TON TOUKE;

pelaTh HECIO0XKHbIE 331a4d Ha IPUMEHEHHE CBSI3U MEXIY INPOMEXKYTKaMU MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa (PYHKIMH, C OAHOW CTOPOHBI, U NMPOMEKYTKAMH 3HAKOIOCTOSIHCTBA U
HYJISIMH [TPOU3BOJAHOM 3TOM (PYHKLUU — C IPYTOM.

B noBceIHEBHOI JKU3HU | TTPU U3YUCHHUH JPYTUX PEIMETOB!

MOJIB3YSCh TpaduKaMHu, CPAaBHUBATH CKOPOCTH BO3pacTaHUs (POCTa, OBBIIICHUS, YBEIUICHHUS
W T.II.) WIX CKOPOCTH YObIBaHMs (NAJCHUS, CHIIKCHHS, YMEHBIICHUS W T.II.) BEJIUYUH B
peabHBIX IpoIeccax;

COOTHOCHTh TpapUKd pEIbHBIX MPOIECCOB M 3aBHCUMOCTEH C HMX OIMCAHHSMH,
BKJTFOUYAIOIUMHU XapaKTEPUCTUKN CKOPOCTU M3MEHEHHS (OBICTPBIN POCT, IIABHOE TIOHMKEHUE
U T.IL);

WCIOJIb30BaTh TpaQUKH PEATbHBIX MPOIECCOB IS PEIICHUS HECIOKHBIX MPHUKIATHBIX 3a/1a4,
B TOM YHCIIE OTIPEAeIiss Mo rpaguKy CKOPOCTh X0/1a mpoiiecca

OnepupoBath Ha 0a30BOM ypOBHE OCHOBHBIMH OIHCATEIBHBIMH XapaKTePUCTHKAMHU
4yucIoBoro Habopa: cpenHee apudmernyeckoe, MeauaHa, HauOoblllee W HaWMEHBIIEe
3HAUCHUS;

OrepupoBaTh Ha 0230BOM YPOBHE MOHSTHUSMH: YaCTOTa M BEPOSITHOCTh COOBITHS, CITy4aiHbII
BBIOOD, OTIBITHI C PABHOBO3MOXHBIMHU JJIEMEHTAPHBIMHU COOBITHUSIMHU;

BBIYUCTISTH BEPOSTHOCTU COOBITUI HA OCHOBE MOJICUETa YKCIa UCXOJIOB.

B noBcenHEBHOM KM3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

OLICHMBATh U CPABHUBATH B MIPOCTHIX CIIydasiX BEPOSATHOCTU COOBITUI B peaIbHOM JKU3HH;
YUTaTh, CONOCTAaBJISTh, CPaBHUBATb, MHTEPIPETUPOBATH B IPOCTBIX CIy4asX peallbHbIC
JaHHbIE, PECTaBIEHHbIE B BUJIE Ta0INIL, JUarpamMmm, rpadukos

Pemarp Hec0KHBIE TEKCTOBBIE 33/Ja4H Pa3HbIX THIIOB;

aHAJIM3UPOBaTh YCJIOBHE 3a/ladyd, TIpPU HEOOXOAUMOCTH CTPOUTH [JIsi €€ PpEelIeHHs
MaTEMaTHYECKYIO MOJIENb;

MMOHUMAaTh M HCIIOJIb30BaTh JJIsl pelIeHUs 3aJaud MHGOpMaIuIio, MPEACTAaBICHHYIO B BUJE
TEKCTOBOM M CUMBOJIBHOM 3alucH, cXeM, TaOJHuL, TuarpaMM, rpa(ukoB, puCyHKOB;
JeUCTBOBATH IO AJITOPUTMY, COAEPIKALIEMYCS B YCIIOBUH 33]1a4H;

HCII0JIb30BAaTh JIOTMYECKUE PACCYKIEHUS IIPU PELLICHUH 3a7a4u;

pabotath ¢ U30OBITOYHBIMH YCIOBUSIMH, BbIOMpas W3 Bceld uHPOpMaAlUyU, JaHHbIE,
HEOO0XOAMMBIE JIS peIICHUs 3a/1a4H;
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OCYILIECTBIISATh HECIOXKHBIHN 1epedop BO3MOKHBIX PELICHUH, BBIOMpAs U3 HUX ONTHMAaIbHOE 110
KpuTepusiM, chOpMyJINPOBAHHBIM B YCIOBHH;

aHAJTM3UPOBATh U MHTEPIPETHPOBATH MOJYUYCHHBIC PEUICHHUS B KOHTEKCTE YCJIOBHUS 3ajayd,
BBIOMpATh pelIeHHUs], HEe IPOTUBOPEUAIUE KOHTEKCTY;

peraTh 3a/1a4M Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, MTO€30K U T.I1.;

pelaTth HECIOKHbIE 3a/layd, CBS3aHHBIE C JIOJEBBIM Y4YacTHEM BO BIIaJieHUH (DUPMOIL,
NpEaNpUsATHEM, HEIBUKUMOCTHIO;

pelarh 3aJa4d Ha IMPOCThIE MPOLEHTHI (CUCTEMbl CKHUJOK, KOMHCCHUU) M Ha BBIYHCICHUE
CJIO’KHBIX TPOLIEHTOB B PA3JIMUHBIX CXEMax BKJIAJI0B, KPEIUTOB U UITOTEK;

pelars MNpakTHUYeCKHUe 3a7adyd, TpeOylolre HCIOJIb30BaHUs OTPHUIATEIbHBIX YHCEN: Ha
OIIpeJIeJIeHUE TeMIIepaTyphl, Ha ONpPE/eNICHHE MOJI0KEHUSI Ha BPEMEHHOM OCH (10 HaIeil pbl
W TI0CNIe), HAa JBIKCHHE JCHEKHBIX CpeICTB (IPHXOI/pacxoid), Ha OINpeAcIICHHE
TJTyOUHBI/BBICOTHI H T.IL.;

MCIOJIb30BaTh MOHATHE MaciiTada JIjs HaXO0XJACHUS PACCTOSHUN U JUIMH Ha KapTax, IJIaHax
MECTHOCTH, IJIaHAaX MMOMEIIECHH, BEIKPOWKAaX, P padoTe Ha KOMIBIOTEPE U T.II.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

pelaTh HEeCIOKHBIE TPAKTUIECKHE 33a4H, BOZHUKAIOIINE B CUTYallUsIX TOBCETHEBHOM KU3HU
OnepupoBath Ha 0a30BOM ypOBHE MOHSATUSMHU: TOYKA, MpsiMasi, TUIOCKOCTh B MPOCTPAHCTBE,
MapajuIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEHH;

pacrmo3HaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHMKOB (MpU3Ma, MHUPaMHAa, MPSMOYTOJbHBIN
napajuiesenumnes, Kkyo);

n300paxkaTh M3y4yaeMmble (QUTYpbl OT PYKHM M C TMPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB;

nenath (BBIHOCHBIE) IIOCKUE YEPTEXkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI CBEPXY,
cOOKy, CHU3Y;

U3BJIEKaTh MH(MOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTaBICHHYIO
Ha YepTeKax U PUCYHKAX;

pUMEHSITh TeopeMy [Iudaropa mpu BeIYMCICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (pUryp;
HAXOJUTh 00BEMBI U TUIONIAIA TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C TIPUMEHEHUEM
opmyu;

pacrno3HaBaTh OCHOBHbBIE BUbI TEJl BpallleHUs (KOHYC, IMIUHAP, chepa u 1map);

HaXO/JUTh 00BbEMBI U TUIOIIAAN MTOBEPXHOCTEH NMPOCTEHIIIMX MHOIOI'PAaHHUKOB U TeJl BPALleHUs
C MpUMEeHEeHUeM GopmyI.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX IPEIMETOB:

COOTHOCHUTh a0CTpaKkTHbIE T'€OMETPUUYECKHE MOHATHS M (aKThl C pPeaJbHBIMH >KU3HEHHBIMU
00BEKTaMU M CUTYalUSIMH;

UCIOJIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (DUTYD Ui PELIeHUs THUIOBBIX
3aJ1a4 MPaKTUYECKOTO CO/IEePIKAHMUS;

COOTHOCHTB IUIOIIA/IM IOBEPXHOCTEH Tel 0IMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;
COOTHOCHUTb 0OBEMBI COCYI0B OMHAKOBOU (DOPMBI PA3IMYHOTO pa3Mmepa;

OlLleHUBaTh (OPMY MPABUIBLHOIO MHOTOTPAaHHHUKA IOCJE CIUJIOB, CPE30B M T.I. (ONpPEesiTh
KOJIMYECTBO BEPUINH, peOep U rpaHell MOJy4YeHHbIX MHOTOTPAHHUKOB)

OmnepupoBath Ha 0a30BOM YpOBHE MOHATHEM JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE;
HaXOJUTh KOOPJIMHATHI BEPILIMH KyOa U IPSIMOYTOJIbHOTO Napasuiesienurnea

OnucelBaTh OTAEIBHBIE BBIAAIOIIMECS PE3YJIbTAThl, IIOJIYYEHHbIE B XOAE Pa3BUTHA
MaTeMaTHKHU KaK HayKu;

3HATh INPUMEPHl MATEMATHUUYECKUX OTKPBITUM M HMX aBTOPOB B CBSI3U C OTEUECTBEHHOW H
BCEMHMPHOHN UCTOPHUEH;

IIOHMMATh POJIb MaTEMATUKH B pa3BuTuu Poccun

[IpuMeHsTh U3BECTHBIE METOBI IIPH PEIICHNN CTAHJIAPTHBIX MaTEMaTUUYECKHUX 3a]1ay;
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3aMe4aTb M  XapaKTepu30BaTh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B  OKpY’Karolleu
JIEHCTBUTEIIFHOCTH,

MPUBOAUTH TPUMEPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpPOJAE, B TOM YHCIE
XapaKTEePU3YIONIUX KPacoTy W COBEPIICHCTBO OKPYXKAIOIIEr0 MHpa W TMPOU3BEICHUMN
HCKYCCTBA

OO0yyarommiicss Ha 6a30BOM YPOBHE NMOJYYHT BO3MOKHOCTh HAYYUTHCH:
OnepupoBaTh MOHATUSIMU: KOHEYHOE MHOXKECTBO, AJIEMEHT MHOXECTBa, IOJIMHOKECTBO,
nepeceueHne U 00beAMHEHHE MHOXECTB, YMCIOBBIE MHOXECTBA Ha KOOPJIMHATHOM MPSMOI,
OTPE30K, HMHTEPBAN, MOIYUHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTOH TOYKOM, rpaduyeckoe
IIPE/ICTaBIEHNE MHOYKECTB HA KOOPAMHATHOM MJIOCKOCTH;

OIEPUPOBATh TMOHATUSIMU: YTBEP)KICHHUE, OTPUIIAHHUE YTBEPKIACHUS, UCTUHHBIE U JIOKHBIC
YTBEP)KICHUS, IPUYHHA, CICICTBUE, YACTHBIN CITy4yail 00IIero yTBEp:KICHUS, KOHTPIPUMED;
MIPOBEPSATH MPUHAIEKHOCTD JIEMEHTa MHOXKECTBY;

HaXOJUTh IMEpeceueHue U OOBEAMHEHHE MHOXECTB, B TOM YHCIE HPEACTABICHHBIX
rpaduyecKy Ha YMCIOBOM MPAMOM U Ha KOOPJAMHATHOM IJIOCKOCTH;

IIPOBOJMTH JJOKA3aTEIbHbBIE PACCYKICHUS 1151 000OCHOBAHUS UCTUHHOCTH YTBEPKICHUM.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX PEIMETOB:

UCIIOJIb30BaTh UHUCJIOBBIE MHOJKECTBA Ha KOOPAMHATHOM NPAMOM M HAa KOOPAMHATHOU
IJIOCKOCTH JIJIS1 ONIMCAHUS peabHBIX MPOLIECCOB U SIBICHUI;

IIPOBOJUTH JTOKA3aTEJIbHBIE PACCYKIEHUS B CUTyalUsAX IMOBCEIHEBHOW XU3HU, IIPU PEIICHUU
3a/1a4 U3 Ipyrux NpeaIMeToB

CB00OIHO ONEpPUPOBATH MOHATUAMU: 1I€JI0€ YUCIIO, IEIUMOCTb Yucell, OOBIKHOBEHHAas Jpo0b,
JecaTu4Has ApoOb, PalMOHAIBHOE YHUCIIO, MPHUONMKEHHOE 3HAYCHHWE 4YHCIa, 4acTb, JOJI,
OTHOILCHHE, IPOLIEHT, NOBBIIIEHUE U IOHM)KEHUE Ha 33JaHHOE YHUCIIO IPOLIEHTOB, MacIlTao;
MIPUBOJIUTH IIPUMEPHI YUCEN C 3aJaHHBIMU CBOMCTBAMU JI€JTMMOCTH;

OIIEpUPOBATH MOHATUSAMMU: JIorapu(M 4Kcia, TPUrOHOMETPHUECKasi OKPY>KHOCTh, PaJiaHHas U
rpagycHas Mepa YIUIa, BEJIMYMHA YIVIA, 33JaHHOTO TOYKOM HA TPUIOHOMETPUYECKOU
OKPY’KHOCTH, CHUHYC, KOCHHYC, TAHI€HC W KOTAaHI'€HC YIJVIOB, HMMEIOLIUX IPOU3BOJIBHYIO
BEJINYUHY, YUCIIA € U T;

BBINOJIHATE apu(pMeTHYECKUe IEHCTBHS, COYeTasi YCTHbIC U MHCbMEHHBIE NPUEMBbI, TPUMEHSSA
IIpY HEOOXOIMMOCTH BBIYUCIUTENIbHBIE YCTPOICTBA;

HaXOJUTh 3HAYEHHsS KOPHS HATypaJbHOM CTENEHH, CTENEHU C PAlMOHAIBHBIM IOKA3aTelleM,
jorapu@ma, UCHOJIb3Ys IPU HEOOXOIMMOCTH BBIYHCIUTENbHBIE YCTPOUCTBA;

I10JIB30BATHCS OLICHKOW M IPUKHUAKOW IIPU MPAKTUUYECKUX pacueTax;

MIPOBOAMTH MO U3BECTHBIM (pOpMysaM U MpaBuUiaM MpeoOpa3oBaHMsl OYKBEHHBIX BbIpaKEHUH,
BKJIFOYAIOIIUX CTETIEHU, KOPHHU, JIOTapu(Mbl U TPUTOHOMETpUYECKHE PYHKIINY;

HaXOJUTh 3HAYEHHUS YHUCIOBBIX U OYKBEHHBIX BBIPQKEHHUH, OCYIIECTBISISI HEOOXOJIMMBIE
MOJICTAHOBKHU U NTPe0Opa30BaHus;

n300paxaTh CXeMaTHUUECKH yroJl, BEJIMUYMHA KOTOPOro BhIpakeHa B rpajaycax WM pajuaHax;
UCIOJIb30BaTh MPHU PEIIeHUH 3a/1ad TaOJIMuYHbIe 3HAUEHHUs TPUTOHOMETPUUYECKUX (YHKLUN
YTJIOB;

BBINOJIHATH IEPEBO/] BETUUMHBI yIJIa U3 paJAMaHHONW Mephl B TPaJlyCHYIO U 00paTHO.

B noBceHEBHOI KU3HU U IPU U3YYEHUU APYTUX YIEOHBIX MPEIMETOB:

BBITIOJTHATH AEMCTBHSI C UMCIOBBIMHU JAHHBIMU IIPU PEIICHUH 3a/1a4 MPaKTHUYECKOr0 XapaKkTepa
U 3aJad W3 Pa3IUYHBIX OONacTe 3HaHW, UCHOJIB3ysd NMPH HEOOXOIUMOCTH CIIPaBOYHBIE
MaTepuasbl U BEIYUCIUTEIbHBIE YCTPOUCTBA;

OLIEHUBaTh, CPAaBHUBATh W HCIOJIb30BaTh INPH PEIICHUH MPAKTHUYECKUX 3a7ay YHUCIIOBBIE
3HAUEHHUS! pealbHbIX BEJIIMYMH, KOHKPETHBIE YHUCJIOBbIE XapaKTEPUCTUKH OOBEKTOB
OKpY>KaIoILEero Mupa
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Pemate panmoHanbHble, MOKa3aTeIbHbIE M JIOTapu(MUYECKUE YPABHEHUS W HEPaBEHCTBA,
IIPOCTEUIINE HMPPALUOHAIBHBIE W TPUIOHOMETPUYECKUE YpPAaBHEHUS, HEPAaBEHCTBA M HX
CUCTEMBI;

HCIIOJIB30BaTh METOJBI PEIICHMsS YPAaBHCHUM: NPUBEACHUE K BHIY «IIPOU3BEIACHUE PAaBHO
HYJII0» WIN «4aCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

HCIIOJIB30BaTh METOJ UHTEPBAJIOB I PELICHUSI HEPABEHCTB;

UCIOJIb30BaTh TpapUuecKuil MeTo 1 sl MPUOIMKEHHOTO pellieHHs] ypaBHEHHI U HEPaBEHCTB;
n300pakaTh Ha TPUTOHOMETPUYECKOH OKPY)KHOCTH MHOMKECTBO PEIICHHH MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUHN U HEPABEHCTB;

BBITOJIHATE OTOOp KOpHEH YpaBHEHHWH WM pEIICHUH HEPaBeHCTB B COOTBETCTBUH C
JOTIOJIHATEIbHBIMU YCIOBUSIMU M OTPAaHUYEHUSIMHU.

B noBceHeBHOM KU3HU U IPU U3YYEHUH APYTUX YYEOHBIX PEAMETOB:

COCTAaBJIATh U pEIIaTh YPaBHEHHUS, CUCTEMbl YPAaBHEHHI M HEPaBEHCTBA IPU PELLIECHUM 3a]a4
JPYTUX y4eOHBIX IPEAMETOB;

UCIOJIb30BaTh YPAaBHEHHUS W HEPABEHCTBA JUISl IOCTPOEHUS U HCCIEIOBaHMS MPOCTEUIINX
MaTeMaTHYECKUX MOJIENEeH pealbHbIX CUTyalluii MM MPUKIAIHBIX 3a1a4;

YMETb UHTEPIIPETUPOBATH MOIYUEHHBIN MIPU PELICHUH YpaBHEHUS, HEPABEHCTBA UM CUCTEMBbI
pe3yibTar, OLIEHUBATh €ro MpaBAoNoJo0Me B KOHTEKCTE 3aJJaHHOM peaJlbHOM CUTyalluu WiIn
MPUKJIATHON 3a/1a4n

OnepupoBaTh MOHATUAMU: 3aBUCUMOCTb BEIMYMH, (DYHKIMS, apryMEHT U 3HaueHue (yHKIINH,
00JIaCTh OIpeNeNIeHUs] U MHOXECTBO 3HAa4eHWH (yHKIMH, TpaduK 3aBHCUMOCTH, Tpaduk
GbyHKIMH, HYIM (QYHKLUHH, HOPOMEXKYTKH 3HAKOIOCTOSIHCTBA, BO3PAaCTaHME HA YHCIOBOM
IIPOMEXKYTKE, yObIBAaHHE HA YUCIOBOM IPOMEXKYTKE, HauOOJbIlIee U HaUMEHbIIEE 3HAUCHHE
(GYHKLIMU Ha YMCIOBOM NPOMEXKYTKE, epuoandeckas QyHKIMs, IepUoJl, YeTHAs U HeYEeTHas
byHKIIY;

ONEpUPOBATh MOHATHSAMHU: TpsAMas M oOpaTHas IMPONOPLUUOHANBHOCTb, JIMHEHHa,
KBaJpaTU4Has, Jorapupmuyeckas u TMoOKazaTeqbHas (YHKIWH, TPUTOHOMETPUYECKUE
GbyHKIIY;

OTpeAEeNATh 3HaueHNnEe (PYHKIMU MO 3HAYEHHUIO apryMEeHTa IPU Pa3InYHbIX crocobax 3adaHus
GbyHKIIY;

CTPOUTH IpapMKU N3yUYEHHBIX (QYHKIUI;

OINUCHIBaTh MO TpapuKy W B MPOCTEHIIMX clydyasx Mo (opmylie MOBEJEHHE U CBONCTBA
GyHKIUH, HAXOAUTh MO rpaduKy GYHKIIMN HAUOOJbIINE U HAUMEHBIIINE 3HAYCHMUS;

CTPOUTH 3CKHU3 TIpaduka (YHKIHMH, YIOBIETBOPSIOIIEH HpPUBEJECHHOMY HaOOpy YCIOBUI
(mIpoMeXyTKM BO3pacTaHus/yObIBaHUS, 3HAa4eHHE (DPYHKUMM B 3aJaHHOM TOYKE, TOYKH
HKCTPEMYMOB, aCUMIITOTHI, HYJIH (PYHKIUH U T.11.);

pelarb ypaBHEHMsI, IPOCTEUIINE CUCTEMbl YpPaBHEHUH, UCIOJB3Ys CBOMCTBA (QYHKIMN U HX
rpauKoB.

B noBceHEeBHOI KU3HU U IPU U3YYEHHUU APYTUX YIEOHBIX MPEIMETOB:

onpeAensaTh Mo rpadukaM M HCHOJB30BaTh I DPELIEHUS NPUKIAIHBIX 337a4 CBOWMCTBA
peanbHBIX MPOIIECCOB M 3aBUCUMOCTEH (HanOoIblIe ¥ HAaUMEHBIINE 3HAUSHHsI, IPOMEXYTKU
BO3pacTaHus U yObIBaHMS (DYHKIIMU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, aCUMIITOTHI, IEPHOJ U
T.I.);

WHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUYECKON CUTYALIVH;

OIpeNeNiATh O TpaduKkaM MPOCTEUIINE XaPaKTEPUCTUKH MEPUOJUYECKUX IPOIECCOB B
OMOJIOT MM, SKOHOMUKE, MY3bIKE, PaJAUOCBS3H U Jp. (aMILTUTY/a, IEPUOJ U T.I1.)

OmnepupoBaTh NOHATHAMM: NpPOM3BOAHAs (YHKIMM B TOUKe, KacaTreidbHas K Trpaduky
GbyHKIUH, TPpOoU3BOIHAS QYHKIINH;
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BBIYHCTIATh TPOU3BOAHYIO OJHOWIEHA, MHOTOWIEHA, KBAJPAaTHOTO KOPHS, MPOU3BOJIHYIO
CYMMBI (DYHKITUI;

BBIYHCIIATh TMPOW3BOAHBIC JJIEMEHTAPHBIX (QYHKIMA W WX KOMOWHAIWN, WCIOIb3YS
CIPaBOYHBIC MATEPUAIIBI;

UCCIIEIOBATh B MPOCTEUINUX clydasX (YHKIMH HA MOHOTOHHOCTH, HAXOJUTh HAHOOIBIINE H
HAaMMCHBIIME 3HAYeHUS (QYHKIMNA, CTPOUTh Tpa@UKd MHOTOWICHOB U MPOCTEUIIHX
paIMOHATBHBIX (PYHKIIMIA C UCTIOJIB30BAHUEM allliapaTa MaTeMaTHIeCKOTO aHAIH3a.

B noBceiHEBHOM KM3HU U IIPU U3YYEHUU IPYTUX YUYEOHBIX IPEIMETOB:

pelaTh NPUKIAJHbIC 3a1a41 U3 OMOIOTUY, PU3UKH, XUMHUU, 3KOHOMUKHU U IPYTUX MPEIMETOB,
CBA3AHHBIE C MCCIECIOBAHMEM XapaKTEPUCTUK PEAIBHBIX IPOLECCOB, HAXO0XKICHUEM
HauOOJIBIIMX U HAMMEHBIINX 3HAYCHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

WHTEPIPETUPOBATH MTOIYYCHHBIE PE3YIIbTaThI

HNmerp mnpencraBieHUE O JUCKPETHBIX U HENPEPHIBHBIX CIydalHBIX BEJIMYUHAX W
pacupeneneHusx, O He3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

UMETB IPEJCTABICHNUE O MATEMAaTUYECKOM OKUIAHUM U JUCIIEPCUH CIIyYalHBIX BEJIUYUH;
MMETh IPEACTaBICHUE O HOPMAJIbHOM pACHpENCICHUHM U IPHUMEpPax HOPMAIBHO
pacnpeelIeHHbIX CIIy4aiHbIX BEJINYMH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METO 1A H3MEPEHHSI BEPOSTHOCTEIH;
UMETb MpescTaBieHue 00 yCIOBHON BEPOSTHOCTH M O MOJHOM BEPOSTHOCTH, IPUMEHATh UX B
peuieHny 3a1ay;

HMMETH IIPEJCTABICHUE O BaXKHBIX YACTHBIX BUJAX PACIPEACICHUN U IPUMEHATh UX B PELICHUU
3a1adg;

UMETBH IPEJCTABICHUE O KOPPEIALMY CIy4aiiHbIX BEJINYUH, O JINHEHHOW PETPECCHH.

B noBcetHeBHO )KU3HU U IPU U3YYCHHUU JIPYTUX IPEIMETOB!

BBIYUCIIATH UKW OLICHUBATL BEPOATHOCTHU CcOOBITHH B peaJIBHOﬁ KHU3HU,

BBIOMPATh MOAXO/SIINE METOIBI IIPEICTABICHUS U 00pAaOOTKH JaHHBIX;

YMETh pelIaTh HECIOXKHBIC 33Ja4l Ha MPUMEHEHHE 3aKOHA OOJIBIIMX YHCET B COIMOJIOTHH,
CTPaxOBaHHH, 37PABOOXPAHEHUH, O00CCICUCHUN OE30MacCHOCTH HACENICHHS B YPE3BBIYANHBIX
CUTyalusax

Pemiate 3a1aun pa3HbIX TUIIOB, B TOM YHUCIIE 33/1a4H [TOBBIIIEHHON TPYIHOCTH;

BI)I6I/IpaTI> ONTUMATEHBIA MCTOA PCUICHUA 3aaa4u, pacCMaTpruBas pa3jIMuIHbIC MCTOIbI;
CTPOUTH MOJIEIb PEIIEHUs 3a/1a41, IPOBOJUTD JJOKA3aTEIbHbIE PACCYKACHNUS;

pemate 3agauu, TpeOyromue mnepedopa BapHaHTOB, IPOBEPKU YCIOBMH, BbIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

AHAJIIM3UPOBATE U MHTCPIPETUPOBATHL PE3YJIbTATBI B KOHTCKCTC YCIOBHA 3adayu, BI)I6I/IpaTI>
peleHsl, He MPOTUBOpeyallie KOHTEKCTY;

MEePEBOUTH MIPU PEUICHUH 3a7auu UH(POpMaLHIO U3 OJHON (POPMBI B APYTYI0, UCTIOIB3YS MIPH
HE00XOAMMOCTHU CXEMBbl, TAOJIUIbI, TPa(UKH, AUArpaMMBbI;

B noBceHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

pelarh NpakTUUYEeCKHUEe 3aJ]a4M U 33Jja4l U3 IPYTUX IPEeIMETOB

OnepupoBaTh NOHATUSAMU: TOYKA, NpsAMas, IUIOCKOCTb B IPOCTPAHCTBE, NMapajuIeIbHOCTh U
MEPIEeHIUKYISPHOCTD MPSMBIX U INIOCKOCTEH;

NPUMEHSATH JUIsl pellleHus! 3a]a4 reoMeTpuyeckre (akThl, €CIM YCIOBUS IPUMEHEHUS 3a]1aHbl
B SIBHOH (opMme;

pelaTh 3a/1aud Ha HaXO0XKJIEHHE T€OMETPHUECKUX BEIMYHMH 10 00pa3iaM WK alropuTMam;
nenath (BBIHOCHBIE) TUIOCKHUE YePTEekKH U3 PUCYHKOB 00bEMHBIX (DUTYp, B TOM YUCIIE PUCOBATh
BUJ] CBEPXY, COOKY, CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB,;

U3BJIEKaTh, HWHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HHPOPMAIUI0O O TEOMETPUUYECKUX
¢burypax, npeJCcTaBICHHYIO Ha YepTexkax;
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— HNPUMCHATHL I'COMCTPUUCCKUC (I)aKTBI I pCHICHUA 3aaa4, B TOM YHCJIC MPCANOJJIararommx
HECKOJIbKO LI1aroB PEeIeHMS;

— OIIUCBIBATH B3aMMHOC PACIIOJIOKCHHUEC IPAMBIX U IIOCKOCTEH B MMPOCTPAHCTBC,

— (opmynupoBaTh CBOICTBA U IPU3HAKHU (PUTYD;

— JI0Ka3bIBaTh F€OMETPUUYECKUE YTBEPIKICHUS;

— BIQJETh CTaHJAPTHOW KiIacCHU(UKaLMEld MPOCTPAaHCTBEHHBIX (GUIYp (IUpaMHUbI, MPU3MBL,
napajuleJenune/bl);

— HaxoAWUTb 00BbEMBI U IUIOLIA/IM IOBEPXHOCTEH reOMETPUYECKUX TeJ ¢ IPUMEHEHUEM (opMyII;

— BBIYHCIIATH paCCTOAHUA U YIJIbI B IPOCTPAHCTBC.

— B noBceHEBHOMN KU3HU U IIPY U3YYEHUU APYTHUX IIPEAMETOB:

— HCMOJb30BaTh CBOWCTBA TE€OMETpUYECKUX (QUIyp Al peleHus 3a7ad IPaKTHUYECKOTo
XapakTepa | 3a/1a4 u3 APYrux 00JacTeil 3SHaHHiA

— OmnepupoBarbh NOHATUAMHU JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, Yrod MEXKIYy BEKTOPaMH, CKAIAPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBHI;

— HaxXOoAUTb paCCTOAHUC MCKAY ABYMA TOYKAMH, CYMMY BCKTOPOB U IMPOU3BCACHUEC BCKTOpA Ha
YHUCIJIO, YToJlI MEXAY BEKTOPAaMH, CKAJSIPHOE MPOU3BEACHHUE, PACKIAIbIBaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOpaM;

— 3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JI€KAPTOBOM CUCTEME KOOPJIUHAT;

— pelarth NpoCTeHINe 3aa4u BBEJICHHEM BEKTOPHOTo 0a3uca

— IlpencraBnsaTh BKJIAJ BBLAAIOUIMXCS MAaTEMAaTUKOB B PAa3BUTHUE MAaTEMAaTUKH M MHBIX HAyYHBIX
obJacrei;

— IOHUMAaTh POJIb MAaTEMAaTUKH B pa3BuTuu Poccun

— Hcnoap30BaTh OCHOBHBIE MCTOJbI AOKA3aTCIbCTBA, IPOBOJAUTL AOKA3aTCILCTBO U BBIIIOJIHATH
ONPOBEPKEHUE;

— HNPUMCHATH OCHOBHBIC MCTO/Ibl PCHICHUA MATEMATUYCCKUX 3a/1a4,

— Ha OCHOBE MAaTE€MAaTHMYECKMX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepU30BaATh KpacoTy U
COBEPUIEHCTBO OKPY’KAIOIIEr0 MUPa U IPOU3BEAECHU HCKYCCTBA;

— IPUMEHATh NPOCTEUIIUE MPOrPAMMHBIE CpPEACTBA M  3JIEKTPOHHO-KOMMYHHKAlIMOHHBIE
CHUCTCMBI ITPU PCIHICHUH MaTCMAaTUUCCKHUX 3aJ1ay.

3 ®opMbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 0CBOEHHS TUCHHUIJIUHBI

KoHTposb 1 olleHKa pe3ysbTaTOB OCBOEHUS — 3TO BBIBICHHE, U3MEPEHUE U OLIEHUBaHNE
PE3yIBTATOB OCBOCHUS IMCIUTLTUHBI.

B coorBerctBuu ¢ yueOHbIM maHoM cnenuanbHocTH 44.02.02 IlpenogaBaHue B
HaYaJIbHBIX KJaccax, padodeil mporpamMmoil oO0I1ieo0pa3oBaTeIbHON YYEOHOW TUCIUTIIMHBI
OVII.13 MaremMaTHka npeaycMaTpuBaeTcs TEKYIUH 1 IPOMEXYTOUHbIN KOHTPOJIb PE3Y/IbTaTOB
OCBOCHHSI.

3.1 ®opMBbI TeKylIEro KOHTPOJIS

Texymmii KOHTPOIb YCIIEBAEMOCTH TPENCTABIISIET COOOH MPOBEPKY YCBOCHHUS Y4e€OHOTO
MaTepHaia, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHs.

Texkymmii KOHTPOJIb pe3yabTaTOB OCBOCHHS JWUCIUIUIMHBI B COOTBETCTBHH C paboyeit
OporpaMMoOil M KaJeHJapHO-TEeMAaTWYeCKMM IUIAHOM IPOUCXOAUT TPU  HCIOJIb30BaHUH
CIICAYIONINX 005M3aTeNBbHBIX (POPM KOHTPOJIS:

— BBINIOJIHEHHE TIPAKTHYECKUX padoT,

- IPOBEPKa BHITIOTHEHUSI CAMOCTOSITEIIHHON paOOTHI CTY/ICHTOB,

- IPOBEpPKa BHIMOJIHEHUS KOHTPOJIBHBIX paboT.

Bo Bpemst mpoBeneHusI yUeOHBIX 3aHSATHHA JOMOJHUTEIHHO HCIIONB3YIOTCS CIETYOIINe
(GopMBI TEKYIIEro KOHTPOJS — YCTHBI ONpOC, pelIeHHe 3ahady, TECTHMPOBAHUE IO TeMam
OTJEIbHBIX 3aHITHH.

BbinosiHeHHe M 3a1MTa NpaKkTHYecKuX pador. [Ipakruyeckre paboThl MPOBOJATCS C
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LEJIbI0 YCBOCHUS M 3aKPEIUICHUs] PE3yJbTaTOB OCBOCHUS JAMCHUILUIMHBL. B Xoje mpakTuueckon
paboThl oOydwaromuecs ydarcs HCHOJb30BaTh (HOPMYIbI, 1 MPUMEHATH Pa3IUYHbIE METOIUKU
pacueTa, aHaJIM3UPOBATh IIOJYYEHHBIE pE3yNbTaTbl M JENaTh BBIBOABI, ONUPASICh Ha
TEOPETUYECKHE 3HAHMUSI.
Crucok MpakTUYecKux padoT:
e [Ipaktuueckas padora Nel «CTeneHs ¢ 1eIBIM ITOKa3aTEIeM»

e [IpakTnyeckas padora Ne2 «CTeneHu ¢ IEUCTBUTEIBHBIM ITOKA3aTEIEM

e [Ipaktuyeckas pabora Ne3 «/ppannoHaabHbIC YpaBHEHHS

e [Ipaktuyeckas pabora Ne4 «PemieHre NpUKIAAHBIX 33124 HA CIIOKHBIC TIPOLIEHTHI»

e [Ipaktuyeckas pabora Ne5 «Dopmyia nepexosia K HOBOMY OCHOBAHUIO JIoTapupmar.

e [Ipaktuueckas padora Ne6 «IIpeobpazoBaHue BRIpaKEHUN ¢ JorapudMaMm»

e [Ipaktuyeckas pabora No7 «OmpeneneHre TaHTeHCa U KOTAaHTEHCA YTIiay

e [Ipaktuyeckas pabora Ne§ «lIpumeHeHHnE OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTBY

e [Ipaktuyeckas pabora Ne9 «YHuBepcaabHas TPUTOHOMETPUYECKAs! TOJICTAHOBKA»

e [Ipaktuueckas padora NelO «DyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX IIPOLIECCaxX»

e [Ipaktuyeckas pabora Nell «MccnenoBanue GpyHKIUN

e [Ipaktuyeckas pabora Nel2 «IIpeobpazoBanus GyHKIMI»

e [Ipaktuyeckas pabora Nel3 «IlokazarenbHble PYHKIIUN

e [Ipaktuyeckas pabora Nel4 «Jlorapudpmuueckue GyHKITUN

o [Ipaktuyeckas padora Nel5 «TpuroHomerpuueckue GpyHKIHH Y=COSX U Y=SiNX»

e IIpaktuyeckas pabora Nel6 «M3yueHue npaBuiia KOMOMHATOPUKI

e [Ipaktuyeckas padora Nel7 «IIpaBuiio nmpousBeneHus»

e [Ipaktuyeckas pabora Nel8 «Pa3merenus, coueTaHus»

e [Ipaktuyeckas pabora Nel9 «IlepectaHOBKM»

e [Ipaktuyeckas padora Ne2( «PemieHne npakTH4YECKHUX 3aJa4 ¢ UCIOJIb30BAHUEM MPABUIT
KOMOHMHATOPUKH

e [Ipaktuyeckas padora Ne21 «bunom HeroTona»

e [Ipaktnyeckas pabora Ne22 «CBONCTB BEpOSATHOCTEH»

e [Ipaktuyeckas padora Ne23 «OTHOCUTEIbHAS YACTOTA»

e [Ipaktuueckas padora Ne24 «Teopema crokeHus: BEpOATHOCTEN»

e [Ipaktuyeckas pabora Ne25 «Cymma BeposSTHOCTEN IPOTHUBOMOIOKHBIX COOBITHI»

o [Ipaktnyeckas pabora Ne26 «IlomHast rpymnmna coOBITHI

e [Ipaktnueckas pabora Ne27 «¥YciioBHas BEpOSATHOCTh

e [Ipaktuyeckas padora Ne28 «CmyuyaiiHble BETUUYHUHBI»

e [Ipaktuyeckas pabora Ne29 «3akoH pacnpeeneHus CiIydaifHOW BEJINYMHBI)

e [Ipaktnyeckas pabora Ne30 «lleHTpanbHble TEHICHIIMU CIIy4ailHON BETUUUHBI»

e [Ipaktuyeckas padora Ne31 «Cymma OecKOHEUHO yOBIBarOIIEeH reOMeTpUUECKO
IIPOrPECCUN»

e [Ipaktuyeckas padora Ne32 «IIpumeHeHre TabIUIBI TPOU3BOIHBIX 3JIEMEHTAPHBIX
byHKIIHI

e [Ipaktuyeckas pabora Ne33 «VccrnenoBanue GpyHKIIUMH ¢ TOMOIIBIO IPOU3BOIHON

e [Ipaktuyeckas padora Ne34 «BoimykiocTs rpaduka QyHKIIMHN, TOUKH Teperundar»

e [Ipaktuyeckas padora Ne35 «Duzndeckuii CMbICI TPOU3BOTHOM
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ITpakTuyeckas padora Ne36 «Pemienune 3a1a4 Ha CBS3b IEPBOOOPA3HOI U ee
MPOU3BOHOMN»

[TpakTuyeckas padora Ne37 «HeomnpeneneHHbI HHTErpa»

[TpakTuueckas pabora Ne38 «HaxoxkieHrne HHTETPaiOB ¢ MTOMOIIBIO TAOIUIIBI
[1EPBOOOPA3HBIX»

[TpakTrueckas padota Ne39 «HaxoxkneHre HHTETpaJioM METOI0M 3aMEHBI
MIEPEMEHHON

[TpakTrueckas padota Ne4( «BrrunciaeHue onpeneneHHbIX nHTErpanoB. ®opmyna
Herorona-Jleiioauma»

[TpakTrueckas padota Ne41 «IIpuMeHeHre HHTETpaIa IS BEIYUCICHUS (PU3HUECKUX
BEJINYUH»

[Tpaktuyeckas pabora Ne42 «Pemienne HepaBeHCTB C OHOM MEpeMEHHON
[MpakTuueckas pabora Ne43 «Cucrembl ypaBHeHUN. MeTO] MOJCTAHOBKI
[Tpaktrueckas padota Ne44 «CucteMbl HEpaBEHCTB C OJTHON IIEPEMEHHOM
[IpakTuueckas padota Ne45 «I'paduueckuii METO pelIeHNs CUCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMU »

[IpakTuueckas padora Ne46 «Teopema o Tpex NepHeHIUKYISIPax»

[IpaxTuueckas padora Ne47 «Terpasrip»

[IpakTuueckas pabora No48 «Ilupamugar»

[IpakTuueckas padora Ne49 «YceuenHas nupamuaa

[Ipaktuueckas padota Ne50 «umunap»

[TpakTuueckas padborta No51 «Ilnomans mOBepXHOCTH LUIUHAP»

[TpakTuueckas pabota No52 «llnomaas 60KOBOI U MOJHOI MOBEPXHOCTH KOHYCA»
[Ipaktuyeckas padora Ne53 «[lonstue oobema. O0bEM IPSIMOYTOIBHOTO
napajuiesienune1a»

[IpaxTuueckas padora Ne54 «O0beM HUIMHIpA»

[TpakTuyeckas padora Ne55 «O0beM nupamMuib»

[TpakTruyeckas pabora Ne56 «O0beM mupamMuIb»

[IpakTuueckas padora Ne57 «O6beM KoHyca U 11apay

ITpakTryeckas padora Ne58 «BekTopHoe Mpon3BeieHnEe BEKTOPOB)»
ITpakTruyeckas pabora Ne59 «YpaBHEeHUE MIOCKOCTH

[IpaxTuueckas padora Ne60 «BprunciaeHue yriaioB MEKIy MPSIMbIMU U TUIOCKOCTSIMU
[TpakTrueckas padota Ne62 «YpaBHeHnue chepbi»

IIpakTnyeckas padora Nel
«PeneHue MPUKIATHBIX 327124 HA CJIOKHbIE MPOLEHTHI»
CymectByeT popmyna s HAUUCICHUS CJIOKHOTO MPOIICHTA!
S=A*(1+R)’
A- cymMma BKIIafa,
R- craBka mporieHTa;
T- KOTU4EeCTBO MEPHOJIOB;
S- momrygaemas cymma.
PaccMoTpuM HECKONBKO 3324, pelIaeMbIX 10 3TOH dopMyIe.
3aoanue 1.
Paccunrare cymmy BkiIaga uepe3 3 rojia IpHU CIOXKHOW mpomeHTHOM craBke 10%
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TOJIOBBIX, eciu Ob110 BiiokeHo 100000 pybneit.

3aoanue 2.

C xaxoii MPOLEHTHOI CTaBKOW HEOOXOIMMO BJIOXKHTD JIEHBIU B OaHK, €ClU yepe3 2 roja
BKJIauuK xo4ueT rnmoiny4dutsh 120000 py6iieit npu nepBoHavaabHOM B3HOce 100000 pyOneii?

3aoanue 3.

3a 5 JIeT Npu CIO0KHOW MPOLEHTHOM cTaBKe 7% TOJOBBIX HA CUETY y BKJIAJYMKA CTAJIO
200000 py6uteii. CKOIBKO JIEHET OH BJIOXIII B OaHK?

3aoanue 4.

st o6ydenus B koyiempke Heooxomumo 120000 py6neit. Pogurenn OKcaHbl TOTOKHIIN
B Oank 75000 pyOneii mon 6% romoBbIX (ClIOKHas MPOLIEHTHAas cTaBKa). byner nu y Hux
HeoOxoaumas cymma, eciii moka OKcaHa B IepBOM KJ1acce (CuuTaTh 00ydeHue B mkose 9 ner)?

3aoanue 5.

Bopuc xouer Bioxute 50000 pyGuseit Ha 5 jer, 4roObl momyuuth He Menbiie 70000
pyOuneii. OnuH 6aHK mpeanaraer BIOXKHUTb JeHbI'W moj 8% rofoBbix, a npyrou - mox 0,5% B
Mmecsi. Kakomy 6aHky oTaath npeanourenue bopucy?

3aoanue 6.

Kakyro cymMMy Hy)XHO BIOXUTh B OaHK, 4ToObl 4epe3 3 roma Ha cuery Obwio 59550
pyOuieii, eciu cioXkHasl MPOIIeHTHAas cTaBka 6aHka paBHa 0,5% B mecs?

IIpakTuyeckass pabora Ne2
«I[IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKHX TOKIECTBY»
OCHOBHOE TPUTOHOMETPUIECKOE TOKICCTBO
sin®a + cos?a = 1

BcriomHuM, 4TO KBaapar JiroOOro ymciia Bceraa OOJbINe WM paBeH HYJS M elie pa3s
BHUMATEJIFHO TTIOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.

3ameuaeM, uTo sin‘a K 1u cos?a K 1

Otkyna —1 K sina K 1u—-1Kcosa K1

Haiigewm sin § u cos 8, 3ameTum, 4To Sina = cos f; a cosa = sinf; tga = ctgf

To ecTh B MPsAMOYTOJLHOM TPEYTOJIBHUKE CHHYC OJHOTO OCTPOTO yIJia paBeH KOCHHYCY
apyroro (1 Ha000poT).

3ameTuM, YTO 3Hasi KOCHHYC OJTHOTO YTJIa, MOKHO HalTH CUHYC (TaHTeHC, KoTaHreHc). U

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

3HaK +/- 3aBUCUT OT TOr'0, KaKOW YETBEPTH MPUHAIJIEKUT YTOJI (.

3aoanue 1

OTBeuaeM Ha BOIMPOC, MOXKET JIM CHHYC TIPOM3BOJBHOTO yriia paBHsAThes -2; 8; 1; 0,2; 1/8;
V3/2

MoseT ST KOCHHYC MPOU3BOJILHOTO yIiia paBHsThCs -6; -0,6; 1/2; 1/14; V5 /25

3aoanue 2

MoeT U CHHYC ¥ KOCHHYC OJHOTO M TOTO K€ YIJIa YAOBIETBOPATH YCIOBHSM (JINOO
33JJaHue MOXET 3By4aTh TaK — CYIIECTBYET JIU TAKOW yrojl &, 4TO €ro CHHYC M KOCHHYC PaBHBI

COOTBETCTBEHHO)

. 1 V3
1) sina = —; cosa = —
[ToncraBnsiem 3HaYSHHE B OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, TIPOBEPSIEM
. 5 2 N2 VA 1 3
sin“a + cos“a = (E) + (7) =.t.= 1 Ortser: IA(cymiecTByer)
V3

. 1
2) sina = -; cosa = —
4 4
HO,Z[CTaBJBIeM 3HAYCHUEC B OCHOBHOC TPUT'OHOMETPHICCKOC TOXKIACCTBO, ITPOBECPACM
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4 4 16 16
Otget: HET (Takoro yrna a He CyL|eCTBYeT)

L, , 12 (V3 1 3 1
sma+cosa=(—)+— =—+_=Z

3aoanue 3

Haiitu MHOXecTBO 3HaueHUH QyHKIMK Y = 7 cosa — 3
Bcnomuuaem

—l1Kcosak1

-7 K 7cosa K7

—7—-3KLK7cosa—3K7-3

—10 Ky K 4

OtBer: —-10Ky K4

Tanrenc OCTpPOro yria rnmpsaMoyrojdbHOoro Tp€yrojlbHUKa — OTHOIICHUE ITPOTHUBOJICKAIIICTO

KareTa K IIPpUJICKAIIEMY
a sina
tga=-=
b cosa
Koranrenc OCTPOro yria npsAMOYIroOJbHOI'O TPEYTOJIbHHKA — OTHOIONCHUEC IPHUIICKAIICTO

KaTeTa K IPOTUBOJIC)KAIEMY

_ b _ cosa
Ctg a= Z ~ sina
Otkynatg a * ctg a =1, 0o, 4ro TOXKE camoe tg a = pryn
3aoanue 4
Yemy paBeH TaHI'CHC, €CJIM KOTAHTeHC paBeH -2; -7; 1/3; 15/27?
3aoanue 5
MoskeT 511 TaHTec yria paBHAThCS -4; 6; -3; 0; 10000007
3aoanue 6

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

IIpakTnyeckas padora Ne3
«@yHKIHOHAJbHBIE 3aBHCHMOCTH B peajibHbIX NpoLeccax»
OTBeTUTH Ha BOIIPOCHL:
Kto u3 yuenbix gan ompeneneHune (yHKIMM Kak U3MEHEHHE OpAMHATBI TOYKH B

3aBHCHUMOCTH OT U3MEHEHUS ee abcLucchl?

2. Kto BniepBslie cTan ynoTpeousith caoBo "QyHkuus"?

3. Ko BiepBbIe a1 IBHOE ompeieneHue GpyHKIuu?

4. Ko BBen o0o3HaueHne GyHKIIMH CUMBOJIOM f?

5. OxapakrepusyiiTe (pyHKIIMOHAIbHBIE 3aBUCUMOCTH B MY3BbIKE.

6. B uem 3aximouaercs Mmaremarudeckuil moptper mnocnoBun? IlpuBenuTte nBa
KOHKPETHBIX IIPUMEDA.

7. Kakue QpyHKIIMOHANbHbBIE 3aBUCUMOCTH BCTPEYAIOTCS B OMOJIOTUU?

8. Kakue QyHKIIMOHAIBbHBIE 3aBUCIMOCTH BCTPEYAIOTCS B MHPOPMATHKE?

IIpakTnyeckas padora Ned
«IloaroroBka Kk 1M pepeHUPOBAHHOMY 3a4eTy»
3aoanue 1
Brruucnuts
1) 23267:2,3-3,6-(17,2-0,125+ 0,005:0,1) +6,25-3,2;
2) 9,25-1,04—-(6,372:0,6 +1125-0,8) : 1,2+ 0,16 - 6,25.
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3aoanue 2
Yrpoctuthb

1) 3 ———\/_+3\/1?

2 1—[_ 3. 4
J6  VB+2 -2

3aoanue 3
BBI‘II/ICJ'II/ITB

1) 87 2) |og2 533 log, ; =

L.y 3|091 log,, 9

3aoanue 4
Pemuth ypaBHeHMe

2
1) (log, x)’ —3log, x+2=0; 2) (log, X)* +5=2log, x*;
3) log,(2x —18) + log,(x —9) = 5

3aoanue 5
Brrauciaure

1) Iogz(cos ) 2) Iog{tg j

3aoanue 6
Haiitu rpagycHyto Mepy yriia, BBID&KEHHOTO B paJiHaHax:
1) 7:2) %;3) %7 4)2,5)3;6)036
6 9 4
3aoanue 7
YKaKHTE YeTBEPTh, B KOTOPOI JIeXKHUT yron & , eciu & =300°,
3aoanue 8
Haiinute 3HaueHWe KOCHHYyca yIrjla g, €CIH HM3BECTHO, 4To: SiNg= -0,6 u

3—7[<oz<27r
2

3aoanue 9

VX2 =3x-2

16— x?

Haiiure o6nacts onpenenenus Gpynkuun f(X) =

3aoanue 10

bankoBckass mporeHTHas crtaBka paBHa 12% romoBbix. KakoBa JomKHA OBITH
NepBOHAYalIbHAs CyMMa BKJIaJa, 4ToObl yepe3 2 roja ero pasmep cocraBuil 56448 pyomeil.

3aoanue 11

CKONBbKMMH cIIOcCOOaMU  MOYKHO pa3MecTUTh 6 pa3iMyHbIX aBTOMOOMIIEH B cemH
OJTHOMECTHBIX OOKcax?

IIpakTnueckas padora NeS
«PewieHue 3a1a4 ¢ NPUMEHEHUEM CBOCTB BEPOATHOCTEI

3aoanue 1

B ypue naxomutcsa 15 Oenbix, 5 kpacHbix U 10 uépubix mapos. Hayran ussnekaercs 1
I1ap, HAlTH BEPOSTHOCTH TOTO, UTO OH OyZeT: a) OenbiM, 0) KpacHbIM, B) YEPHBIM.

3aoanue 2

B marazun noctynuio 30 X0J0JUIBHUKOB, MATh U3 KOTOPBIX UMEIOT 3aBOJICKOM J1e(deKT.
CnyqaifHiM 00pa3oM BBHIOMPAIOT OJUH XOJIOAWIHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OYyJeT
0e3 nedexra?
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3aoanue 3

Ha6upas Homep Tenedona, aboHeHT 3a0bUT IBE MOCISAHUE MUPPHI, HO TOMHUT, YTO OJHA
U3 HUX — HOJIb, @ JIpyras — HeuéTHas. HaliTu BEepOSITHOCTh TOTO, YTO OH HAOEpET MpaBUIIbHBIN
HOMEP.

3aoanue 4

AOGOHEHT 3a0blI MUH-KOJA K CBOEH CHM-KapTe, OJHAKO MOMHHUT, YTO OH COACPKHUT TPH
«ATEPKU», a OHA M3 LUPpP — TO M «ceMEPKa», TO JH «BOCbMEpKa». KakoBa BepoATHOCTh
YCIICIIHOW aBTOPHU3ALIMU C TIEPBOM MOMBITKH?

3aoanue 5

HaiiTi BeposiTHOCT TOTO, YTO IIpU OPOCAHUM IBYX UTPAJIbHBIX KOCTEH B CyMMeE BBIMAJIET:
a) MATh 0YKOB; 0) HEe OoJiee YETHIPEX OYKOB; B) OT 3 10 9 0UKOB BKIFOUUTEIBHO.

3aoanue 6

B mudT 20-3TakHOro jomMa Ha mepBOM dTaxke 3anum 3 denoBeka. M moexamu. Haiitu
BEPOATHOCTH TOTO, YTO: @) OHU BBIMIYT Ha Pa3HbIX 3TakaX 0) BOE BHIMAYT HA OJHOM 3TaXeE; B)
BCE€ BBIMJYT HA OJHOM JTaxe.

3aoanue 7

KakoBa BepOsSITHOCTH TOTO, YTO B YETHIPEX CIAHHBIX KapTax OYyJET OJUH Ty3 M OJIUH
KOpOJIb?

3aoanue 8

B smmke wnaxomutcs 15 kadecTBeHHBIX M 5 OpakoBaHHBIX neTaneil. Haynmauy
U3BJICKAIOTCS 2 feTtanu. HailTh BEepOSITHOCTh TOTO, YTO: a) 00e jaerainu OyIyT KaueCTBCHHBIMU;
0) onHa getanb OyAeT KaueCTBEHHOI, a 0JJHa — OpaKOBaHHOI1; B) 00€ JeTaiu OpaKOBaHHBI.

3aoanue 9

Urpoky B mokep cnaércs 5 xapt. HaiiTu BEeposSTHOCTH TOTO, YTO OH MOJYYHT: &) Mapy
JIECATOK W Tapy BajeToB; 0) duem (5 kapT oHON MacTH); B) Kape (4 KapThl OJJHOTO HOMHHAJA).
Kakyto 13 nepedrcieHHbIX KOMOUHAIMI BEPOSITHEE BCETO MOIYUUTh?

IIpakTuyeckasi pabora Ne6
«PemeHue npakTH4YecKUX 3a/1a4 HA 00pad0TKY YHCJIOBBIX JAHHBIX)
3aoanue 1
Haiinem martemaTmyeckoe OXUJaHUE CIy4YalHOW BEIMYMHBI X — 4YHCIA CTAHJAPTHBIX
Jetajei cpenu Tpex, oToOpaHHBIX W3 maptuu B 10 neranell, cpean KOTOphIX 2 OpakOBaHHBIX.
CocraBum psa pactpenenenus st X. M3 ycioBus 3agauu ciaenyeT, 4To X MOXKET IPUHUMATH
3HadeHud 1, 2, 3.

3aoanue 2

3a/aH 3aKOH pacnpeieIeHUsl JUCKPETHOM CIy4ailHOM BEJIMYMHBI X:
X 40 42 41 44
p 01 0,3 0,2 0,4

Haiinure: 1) Maremarndeckoe OXHIAHHE; 2) AUCHEPCHUIO; 3) CpPEeIHEE KBaapaTHUYECKOE
OTKJIOHEHHE.
3aoanue 3
Haiitu: a) maremaruueckoe oxkujaHuwe, 0) IHCIEPCHIO, B) CpelHEe KBaJpaTHUECKOe
OTKJIOHEHHE JTUCKPETHOM CIIydalHOW BEIWYMHBI X MO M3BECTHOMY 3aKOHY €€ pachpeaesieHus,
3a/laHHOMY TaOJIUYHO:

3aoanue 4
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HenpepoiBHast ~ cnywaifHas ~— BenuuuHa X 33JjaHa  MHTETpajbHOM  (QyHKUMEH
pacnpezeneHus:
Onpux <0,
Fx)=<4x3mpu0<x<1,
lopux> 1.

Haiitn: 1) muddepenumansuyo ¢ynkiuio pacnpeaeienus f(X); 2) maremarndeckoe
oxkumanue M(x); 3) nucnepcuro D(X).

3aoanue 5

Pabouwnii oOcmykuBaeT Tpu cTaHka. MI3BeCTHO, UTO BEPOATHOCTH OecriepeOoHON paboThI
Ha MPOTSHKEHUH OJHOIO yaca Iocje HajaJKu paBHa g nepsoro cranka 0,9, misg BTOporo
cranka — 0,8 u ayia Tpetsero cranka — 0,7. HaliTu BEposITHOCTB TOr0, YTO 3a 3TOT YaC JUIIb OJIUH
CTaHOK OTKaXeT B paboTe 1 moTpedyeT BMeIaTeIbCTBa paboyero.

3aoanue 6

BepositTHOCTh moOmnajgaHust B 1edb IOpU OTAEIbHOM BbicTpene paBHa 0,6. Haiitu
BEPOSATHOCTH TOTO, YTO YMCIIO monaaanuid nmpu 600 BeicTpenax OyJeT 3aKiF0UeHO B MpeaeiaX OT
330 mo 375.

3aoanue 7

Haiitu: a) maremaruueckoe okujaHuwe, 0) AUCIEPCHIO, B) CpelHEe KBaJpaTHUECKOe
OTKJIOHEHHE JUCKPETHOM CIy4alHOM BEJIMYMHBI X 110 U3BECTHOMY 3aKOHY €€ paclpelelicHUs,
3aJJaHHOMY TaOJIMYHO:

8 4 6 5

0 0 0 0
2 5 2 1

IIpakTnyeckas padora Ne7
«CymMma 0ecKkOHeYHO yObIBaIOLIel reOMeTPHYeCKO Mporpeccum

3aoanue 1

[IpencraBuTh B BHJIe OOBIKHOBEHHOM Jpoou uncino 0,(6).

3aoanue 2

Hana mnocnemoBaTenbHocTh C, = 5(—2)" . JloKaxkuTe, YTO 3Ta IOCIENOBATENIHLHOCTE
SIBIISIETCS] TEOMETPUUICCKON MPOTpecCrei.

3aoanue 3

Jlana reomerpudeckas nporpeccust b, = 2(—3)" 1. Haiiaure naThlil 1wieH MPOrPECCHH.

3aoanue 4

Haiinure cymmy nepBbIX BOCBMH Y4JIEHOB IIPOTPECCHUH.

3aoanue 5

Hatigure cymmy GeckoHeUHOM reoMeTprdaeckoit mporpeccun 8;2;0,5;...

3aoanue 6

Jlana reometpuueckas mporpeccus Cp € MOJOKUTETFHBIMU  4YJI€HaMH, B KOTOpOM
Cy=24;C¢=96 . a) Haiigute C;. 6) Ompenenure KOTUYECTBO UJICHOB MPOTPECCHH, HAUMHASA C
MEePBOro, CyMMa KOTOPBIX paBHA 45.

3aoanue 6

CymMa OeckoHEUHO yOBIBAIOIIEH TreoMeTpudeckoil mporpeccuu paBHa 150. Haiitu by,
ecmuq=1/3

3aoanue 7

CymMa 4JIeHOB OCCKOHEYHOH TeOMeTpHuUecKoi mporpeccuu Dn B Tpu pasa OoJblie ee
nepBoro wiena. Haiinure otHomenue by/by.

IIpakTnyeckas padora Ne8
«IIpumeHeHue TA0TUIBI IPOU3BOJHBIX 3JIeMEHTAPHBIX (QyHKIMI»
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3aoanue
BbraucuTh pou3BOAHYIO (DYHKITUU:

1. x7 +5x% + 24x%2 -7
2. 7x* — Vx2?

2 8
3. 5\/_x_7 — 4x
4. (5x?% — 3x)*
5. (7x +4)3 - (8 — 6x)°
6. 12x* —5x7 + 8 — 3x
7. 12x3 — x4
8. 12x° + 7=

X

9. (4x3 —12)°
1

0. (12—-7x)3(x3—2x)*

IIpakTnyeckas padora Ne9
«IIpoBeneHue ¢ MOMOIIBIO MPOU3BOIHOI MccIeI0BAHUS PYHKIUI»

3aoanue 1

C moMouIpio MPOU3BOIHON HaWIUTE MPOMEXKYTKH BO3PACTaHUS W yObIBaHHMSA (PYHKIHU:
f(x) = 2x° — 3x* — 36x + 40.

3aoanue 2

Vccnenyiite GpyHKImio 1 octpoiite eé rpaduk: f(X) = -0,5x% + 2X + 6.

3aoanue 3

Haiiqure Hambonbliee M HamMmeHbiuee 3madenms Qynkmud f(X) =x*— 8x*+ 5 Ha
npoMexyTke [-3;2].

3aoanue 4

C nomompl0 MPOW3BOJAHON HAWAWTE NPOMEXKYTKH BO3PAacCTaHUS M yOBIBaHUS
dymxmmm: f(x) =x* — 8x? + 3.

3aoanue 5

Vccnenyiite yHKIHIO 1 TocTpoiiTe & rpaduk: f(X) =-X* - 2X + 8.

3aoanue 6

Haiiaure HanGonbiree W HamMenbinee 3uadenns pynkmmn f(x) = 2x° + 3x% - 36x na
orpeske [-2;1].

3aoanue 7

C nomOmpBI0 MPOM3BOAHOM HAWIUTE NPOMEXKYTKH BO3pAacTaHUS M yOBIBaHHS
dyrxmm: f(x) = 2x3 — 15x% + 36x.

3aoanue 8

Vccnenyiite yHKImIO 1 TocTpoiite eé rpaduk: f(X) = -x% + 3x + 4.

3aoanue 9

Haiigure Hambonmbliee W HamMeHbinee sHauenms (yskmmm f(x) =x*— 2x*+ 3 ma
npomexyTke [-4;3].

IIpakTnyeckas padora Nel(

«BpInykJ10cTh rpauka QyHKINH, TOUYKH Neperndoa»

IIpakTnyeckas padora Nell
«PemieHue 3a1a4 Ha CBA3b NIEPBOOOPA3HOM U ee IPOU3BOAHOI
3aoanue
Haiinure mepBooOpasHyto

3
f(x)=6Xx—-9+3x" - —

2. f (X) =5cos(@x—2)+5x
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3

3. f(X)Zm
2 4

4. f(X)—m—F
3

5. f(X):m

6. f(X)=5e" +4x°
7. f(x):ﬂJrSX
X

3
2X-5

—4

8. f(x)=

4x-5 %3
9. fT(xX)=3""+8e
IIpakTnyeckas padora Nel2 «Pemenue HepaBeHCTB C OJIHO NepPeMeHHOH»

PaccmoTpum perienue B 001ieM BHIE: flx) = g(x) (2).

f[xuj:‘gtxu:]_

X
U Ha3pIBAETCS YaCTHBIM PECUICHUCM, CCIINU

MHOXKECTBO BCEX YACTHBIX PEIICHUH €eCTh o00Iee pemeHue (WId MPOCTO PEIICHHE)
HEpaBEeHCTBA. PeninTh HEpaBEeHCTBO — 3HAUUT HANTH ero odlee pelieHue.

PaccMoTpuM OTIIMYKSI HEPaBEHCTB OT YPaBHEHHIA:

1. HNmeer GeCKOHEUHOE MHOXKECTBO PEIICHHH (KaK IMPaBUIIO).

2.  HeBo3MmoxHa poBepKa MOJCTAHOBKOW B HCXOJHOE HEPABEHCTBO.

[ToaToMy HEepaBeHCTBA MOXKHO PelIaTh TOJIbKO PAaBHOCHIBLHBIMH MIPEOOPA30BAHUSIMU:

f(x) =g(x)..=(2)..xEX

Pemenue HCPABCHCTBA 3aKJIIOYACTCA B 3aMCHC UCXOAHOTO HCPABCHCTBA Oonee IMpOCTBIM, HO
PAaBHOCHUJIbHBIM HEPABCHCTBOM.

Onpeodenenue 1.

Hepasenctpa flx) > g(x) (1) u p(x) > k(x) (2) Ha3BIBAIOTCSI PAaBHOCUIBHBIMH, €CIIU HX
peLIeHNns COBIIAAAOT. f(x) > g(x) & p(x) > k().
[Tpumep 1

Ilpumep 1.

B3| =

1 2xr—1>=20=x=>
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, log(4x —1) >0 4x—1>1 & 4x> 2 x >

MHoecTBa pelieHrid COBNaJat0T. 3HAUUT:

2x—1>0 < log(4x—1) =0
Onpenenenne 2. PaBHOCWILHOCTh HEPABEHCTB

Ompenenenue 2. Ecnu pelieHue HepaBeHCTBA fx) = g(x) (1) comepkuTcs B pEIICHUU

HEpaBEHCTBA p(x) > k(x) (2), To HepaBeHCTBO (2) ecTh ciencTBue HepaBeHCTBA (1).
F&) > g(x) = p(x) > k(x)
PaccmoTpum HEKOTOPBIE U3 PABHOCHIIBHBIX MMPEOOPA30BAHMIA:

L F@) > () & F() —g(x) >0

L F() > () & F1() > g7 (2)
3 af (%) = qal*) gf(xj = g(x)
4 @@ > s == f(x) < g(x)
R(x)>0
5 f(x) = g(x) == f(x) = h(x) = g(x) = h(x)

6 F(0) > 9(x) == £() = h(x) < g(x) * h(x)

PaCCMOTpI/IM IMPUMEPEI, B KOTOPBIX MOKHO JOITYCTHUTDb TUIIOBBIC OIIINOKH:

[Ipumep 2
1<
1.=
«Pewenuey:
x=0
—®=x = 1#®x
x
x=1

«Omeemy: ¥ =1 = —10,=—11

— YaCTHBIC PEIICHUSI)
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x.
[Ipo6nema B ymHOkeHHH Ha =~ OH MOT OBITh U OTPHULIATEILHBIM, U MOJIOXKUTEIbHBIM. Hato
MEHSATDH 3HAK.

x
HpaBI/IJ'IOZ B HCPABCHCTBAX HEJIB3d YMHOXKATh Ha , €CJIM €I'0 3HAK HEC U3BCCTCH.

_=1
2. %
Pewenue:
1
—kx=1=%x
x
x=1

Omeem: * — 1(6€pH0)
[IpaBunbHOE peieHue:

3.

Puc. 1. Unmroctpanus k npumepy 1

i
- =
x::_lﬁ-{l x@xc:l]
2 =0 x =<0

ﬁ?

0 - x
i

\V/

Puc. 2. Unnroctpanus k npumepy 2

Omeem_xﬁ:ﬂmnx& 1

IIpakTuyeckas padora Nel3 «Cucrembl ypaBHeHnil. MeToa mocTaHOBKW

PaccmoTpuM cucteMbl ABYX ypaBHEHHH ¢ JByMS HeM3BECTHBIMHU (1) M Tpex ypaBHEHUH C
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TpeMsi HEU3BECTHBIMHU (2).

{'p(x,}f] =0 (1)

g(x,y) =0
3,[[6CB p nu q — HeKOTopBIe BBIpa)KeHI/IH, 3aBUCAIIINEC OT Hapbl HCpCMeHHBIX XH y

p(x,y,z) =0
q(x,y,2z) =0 (2)
r(x,y,z) =0

371€ech P, q U I — HEKOTOPBIE BBIPAXKEHM S, 3aBUCSIINE OT TPOUKH IIEPEMEHHBIX X, Y U Z.

-
YacTHBIM pelleHneM cucteMbl | HasbiBaercs mapa wmcen (0 Y0) Takas, MpH MOACTAHOBKE
KOTOPOI B YpaBHEHHUS CUCTEMBI IIOJyYUM BEPHbIC PaBEHCTBA.

. Xgi Vi Z
YacTHBIM peUIeHHMEM CHCTEMbl 2 Ha3bIBAaeTCsl TpoHKa uucen ( 0i Yo ®) Takas, mpu

IIOICTAHOBKE KOTOPOM B YPaBHEHUS CUCTEMBI I10Jy4YUM BEPHBIE PABEHCTBA.

Pemnte cucreMy ypaBHEHUI 03HA4aeT HAUTH MHOXKECTBO BCEX €€ PEIICHUN.

UroObl HalTU MHOXKECTBO BCEX PEUICHUM CHCTEMbI, JIydllle BCEro IO0Jb30BaThCs
SKBHUBAJCHTHBIMU MJIM DPABHOCUJIBHBIMU IPEOOpa30BAHUSAMHU, TO €CTh TAKMMHU, KOTOpbIE HE
HCKaXalOT MHOXECTBO pelleHui. B pesynprare Takux mnpeoOpa3oBaHUN Mbl IOJy4aeM

PaBHOCHUJIbHBIC CUCTEMBI, TO €CTb UMCIOIIMUEC OJHO U TO K€ MHOXKCCTBO peH_IeHI/Iﬁ

Takum oOpa3oM, mporecc peleHus CUCTEMbl CBOJAMTCA K IOCTEIIEHHOMY IEpexojy OT
3a/1aHHOM CJI0’KHOM CHUCTEMBI K Bce 00jIee MPOCTOM U TaK JI0 TEX MOp, IOKa HE MOJIyYUM OTBET.

MeToapl pemieHus CUCTEM C IIOMOIIBIO0 SKBUBAJIEHTHBIX MPE0Opa30BaHUI:
-METO/I ITOICTAHOBKH,
-METO/]I AIre0panvdecKoro CIOKEHUS;

-METO/]l BBE/ICHUSI HOBBIX NTEPEMEHHBIX;
2. CyTp METOIA ITOACTAHOBKH

IToBTOpM MeTon moactaHoBkM. HamoMmHuMM cyTe naHHoro merojga. Mel paccMaTpuUBaeM
33IaHHYI0 CUCTEMY BuJa | M 3aMeuyaeM, 4TO B OJIHOM M3 YPaBHEHMH, IIyCTb BO BTOPOM, JIETKO
BBIPA3UTH OJHY IIEPEMEHHYIO YE€PE3 APYTYIO, IIYCTh y YEPE3 X:

sRm

HonyquHoe BBIPpAXKCHUEC MMOACTABJISICM B IICPBOC YPABHCHUC CUCTEMBI:
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{p(x,}f] =0 _, {“p(x,}f(xj] =0
y =y(x) y = ¥(x)

Takum 00pa3oM MBI IMOJNy4aeM OJHO YpaBHEHHE (B JAaHHOM Cliydae IIEPBOE) TOJIBKO
OTHOCHUTEIIFHO X. peIlaeM JTO ypaBHEHWE, HAaXOJIUM BCE 3HAYCHHUS X, IOJICTABISIEM HX B
BBIPAKCHHE [Tl Y M HAXOJIUM COOTBETCTBYIOIIUE 3HAYCHHS Y.

3. Peltenye npuMepoB

[Tpumep 1 — pemmth cucTeMy METO/I0M MOJCTAHOBKHU:

F+y=1
Xy =—2

B nanHoM citydyae ygo0HO U3 1IepBOr0 YpaBHEHHUS BBIPA3UTH Y:

{x+y=1{_}{y=1—x
Xy = —2 Xy = —2

[ToacTaBuM MOTy4EHHOE BBIPAXKEHUE BO BTOPOE YPABHEHHUE:!

xy=—2 x(1l—x)=-2 —xl=_2 —x—2= {}F=1—x

[ ]

Haxomgum COOTBCTCTBYIOIIHUEC 3HAUCHUA Y:

{}r=1—x {y=1—2 { =-1
x=2 x=2 x=2
{FZl_KH {le_(_UH {KFZE
x=-1 x=—1 =-1

Ortset: (2;-1), (-1;2)
[Tpumep 2 — penIuTh CHCTEMY METOIOM MOJICTAHOBKH:

{x—y= 2
2¥37 = 24

B nanHOoM cjIyduace y,HO6H0 U3 NIEPBOTO YPAaBHCHUSA BBIPA3UTH X:

{x—y= 2 (_}{x=:f—|-2
2*3" = 24 2%37 =24

IloacraBuM MOJIYYCHHOC BBIPAKCHUC BO BTOPOC YPABHCHHC!

{XZ,F_FEH{X,.:F_'_E <_}{ x=y+2 (_}{ X=F-|:2 H{XZE,H_E
2%3¥ = 24 2¥+Igy — 24 4% 2¥3F = 24 4=(2=3)F =24 4= 67 = 24
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6}':6 };r:l

HaXO,I[I/IM COOTBETCTBYIOIIICC 3HAYCHHUC X:

{x=}r—|—2 {x=1—|—2 g=3
= =
y=1 y=1

Otsert: (3;1)
B cnenyromieii cucteme BaxkHo oOpatuth BHUMaHue Ha O/13.

[Ipumep 3 — pemuTh cuCTEMY METOJIOM MOJCTAHOBKHU:

{lng},ﬂ (x+3)=1
x*—3y=1

VYxkaxem O/13 17151 nepBoro ypaBHeHUsI:
Xx+3 >0 = -3
v+2>=0oy>=-2

+2+1 -1
[Tpu cobmonennn OJ13 mepBoe ypaBHEHHE MOKHO TIPe0Opa30BaTh:

(v+2)'=x+3eoy+2=x+3

Nmeewm cucremy:
{}r +2=x+3
xX—3y=1
B nanHOM citydae yaoOHO U3 MIEpBOTO YpaBHEHUS BBIPA3HUTH Y:

{}F+2=x+3 {y=x+1
—

x*—3y=1 x—3y=1

[ToacTaBuM MOTy4eHHOE BBIPAXKEHUE BO BTOPOE YPABHEHHUE:!

{x}’:x+1 { y=x+1 {x v=x+1 {x y=x+1
. e, e e o
T—3y=1 x“—3(x+1)=1 2 _3x—-3=1 2 _3x—4=0

Haxoaum COOTBCTCTBYIOIIHUEC 3HAUCHUA Y:
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Xx= x=4 x=4
{],r=x+1 {y=—1+1<_> {],r=
= —11 ¥x=-—1 x=—1

CaepuBmcs ¢ O/13, BBINMCHIBAEM OTBET.
Ortgert: (5;4), (-1,0)
[Ipumep 4 — pemuTh cUCTEMY METO/IOM MOJCTAHOBKH:

Xty=m
cosx —cosy =1

B nannoMm citydae y1o0HO U3 IEpBOTO YpPaBHEHHS BBIPA3UTh Y:

X+y=m yV=m—Xx
—
cosx —cosy =1 cosx—cosy =1

IToacraBuMm IMMOJIYYCHHOC BBIPAKKCHUC BO BTOPOC YPABHCHUC!

y=m—x y=m—x y=m-—x y=m—x
{cnsx— cosy =1 {cnsx —cos(m—x) =1 {cnsx —(—cosx) =1 = {2 cosx =1
y=m—Xx V=7T—Xx
y=m—=x {x=arccns%+2ﬂn {x=%+2ﬂ'n
1
< ccrsx=£<_} y=m—x V=T —X
T
x=- arccns% + 2Zmn x =—g¥inmn
Haxoaum cooTBeTCTBYIONINE 3HAUEHHUS Y:
., — T r _ 2w
y=1m—x y=m—3 2mn F_T—znn
T
{x=%—|—27m x =z +2mn x=%—|—27m
y=n—-x T = Am
- F=T’E+§—2’ﬂ.’ﬂ y =5 —27n
—_I 3
x = 3+2?In . -
| x=—§+2ﬂn I x=—§—|-2‘i"!.'ﬂ
Z42mm; Z—2an, —Z42mm= - 2mn
Ortser: (3 3 ), (3 3 )

OO6patum BHUMaHUE, YTO N 37I€Ch TPOOETaeT BCE IEIIOYNCICHHBIC 3HAUCHU S

[Ipumep 5 — pemmTh cUCTEMY METOJIOM NOJICTAHOBKHU:

{ log z(y —x)= 4
3F L2232 =171
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PaccmoTtpum nepBoe ypaBHEHUE:

—4
—_ T =

y—x=v2 =4>0-=0753 cobmoneno

T[lonyunu paBHOCHIBHYIO CHCTEMY:

{ log s(y—x)= 4 {_}{ vy—x=+4
3* 14237 2=171 3F L2232 =171

B nanHoM citydyae yao0HO U3 IIepBOr0 YpaBHEHHUS BBIPA3UTh Y:

{ y—x=4 {_}{ yv=x+4
3¥+2=37=171 3" +2+37=171

[ToacTraBuM MOTy4EeHHOE BBIPAXKEHUE BO BTOPOE YPABHEHHUE:

v=x+4 y=xt+4 y=x+4
. 272 “ . A2 i . 2x+2 =
3F+2=3"°=171 3 4+2=3¥7° =171 F+ 237" =171
H{ y=x+4 H{ y=x+4 e% y=x+4 eﬁy=x+4ﬁ
3F4+2+£9=3* =171 34183 =171 19 =3* =171 3F=9
(_}{}r=x+4
x =2

Haxomgum COOTBCTCTBYIOIINEC 3HAUCHUA Y:

PIrttep e

x =2
Otser: (2;6)

IIpakTnyeckas padora Nel4 «IIpssMoyronbHbIi mapaJjuiesenumnen
IToBepXHOCTb, cOCTaBIE€HHAs M3 JABYX paBHbIX mnapamienorpamMmoB ABCD u A1B1CiDiun

YEThIPEX rapasiesorpaMMoB ABB1A, BCCB,, CDD,(Cq, DAAD4,
Ha3bIBacTCs mapaJuieaenuneaom (puc. 1).

Puc. 1 [Tapannenenunen
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To ectb: mmeem nBa paBHbIX mapasuienorpamma ABCD u A31B;C1D; (ocHoBanus), oHu
JeXaT B TapaUIeIbHBIX IUIOCKOCTSX Tak, 4YTo OokoBble pedpa AA;, BBj;, DDy,
CCq nmapaynenbubl. Takum o0pa3oM, COCTaBI€HHAas W3 IapajulelorpaMMOB IIOBEPXHOCTh
Ha3bIBACTCS MapaJijiesienuienoM.

Takum 00pa3om, MOBEPXHOCTh Mapaylieenuea - 3TO CyMMa BCEX MapauieIorpaMMOB, U3
KOTOPBIX COCTABJICH MapajuieIeIume/.
CaoiicTBa nmapaJuielienuiena
1. IIpomusononooicuvie epanu napaiieienunedd napaiiesibHbl U PAGHbI.
(durypsl paBHBI, TO €CTh UX MOKHO COBMECTUTh HAJIOKEHUEM )
Hanpuwmep:

ABCD = A;1B1C1D; (paBHBIC MapaiesorpaMMBbl TIO ONIPEACIICHHUIO),

AA;Bi:B = DD;CiC (tak kak AA3;Bi:B um DD;Ci;C — mnpOoTHBOIONOXKHBIE TI'paHU
napajuiejenumnesa),

AA;D;D = BB;CiC (tak xak AA;DiD u BB;CiC — mnpoTHBOIONOXKHBIE TpaHU
napajuieeuneaa).

2. [luaeonanu napannenenuneda nepecekaomcs 8 0OHOU MOuYKe U Oelsmcs SMou mouKou
NONOAAM.

Huaronanu napamienenunena ACi, BiD, A;C, D1B nepecekatorcs B onHoit touke O, u
Ka)KIasi TMaroHaib JIEIUTCS 9TOW TOUKOH mormosaM (puc. 2).

Puc. 2 I[I/Ial"OHaJII/I napajjiejicnmIiicja IMepeceKaroTcss U ACIATCA TOYKOM MepeCceUCHU A
I10II0JIaM.

3. Umeromes mpu yemeepKku pasHuiX u napaiieivHulx pedep napannerenuneoa. 1 — AB,
A]_B]_, D]_C]_, DC, 2— AD, A]_D]_, B]_C]_, BC, 3 fAA]_, BB]_, CC]_, DD]_

IIpsimoii mapaJiiesienumne
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Onpenenenue. Ilapanienennnen Ha3bIBaeTcsi NPSIMbIM, eCJIH ero OOKOBbIe pedpa
neprneH UKy PHbI OCHOBAHHSIM.

[Tycts GokoBOe pedpo AAj MepreHIUKYIIPHO OCHOBaHUIO (puc. 3). DTO O3HAYaeT, 4YTo
npsivast AA; neprneHukyisgpHa npsMbeiM AD u AB, koTopble JiexkaT B INIOCKOCTH OCHOBAHUSA. A,
3HAYUT, B OOKOBBIX T'paHSIX JIEKAT MPSIMOYTOJBHUKH. A B OCHOBAHMSIX JIEKAT MPOU3BOJIbHbBIE
napauieraorpammbl. O603HaunM, ZBAD = @, yros ¢ MoKeT OBITH JTFOOBIM.

B1 C1
At D1
S C
A D
Puc. 3 [Tpsimoin napajuieNIenuIe]]

Wtak, mpsiMoil mapaienenuiesn - 3TO MapajUielenune], B KOTOpPOM OOKOBBIE pedpa
NEPIEHUKYJIIPHBI OCHOBAHUAM IapaJuIeICIUIIEA.
IIpsimoyroJibHbIN NapaJliesienune

OHpG[[GJIeHI/Ie. Hapauneuennnen Ha3bIBA€TCHA MNMPAMOYI0JIbHBIM, CCJIX €TO OOKOBBIC
pe6pa NEPHNCHAUKYIIAPHBI K OCHOBAHUIO. OcHoOBaHUS SABIISIIOTCS npsAMOYTOJIbHUKaAMU.

[Mapannenenunen ABCDA1B1C1D; — npsimoyronbaslit (puc. 4), eciu:

1. AA;l ABCD (OokoBoe peOpo MNEepHeHIUKYJISpPHO IUIOCKOCTH OCHOBaHHUS, TO €CThb
napauieJenumne;] mpsiMoi).

2. £BAD =90°, T. . B OCHOBAaHUH JIS)KUT MPSAMOYTOJIbHUK.

B1 C1

A1 Dy

Puc. 4 IlpssmoyronbHbIN Tapajuieenumne
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IIpsimoyeonvuelli  napannenenuned  obaadaem —6cemMu  CEOUCMBAMU — NPOU3BOTLHOO
napannenenuneda. Ho ectb JIONOMHUTENbHBIE CBONCTBA, KOTOPbIE BBHIBOAATCA U3 ONpEAeSICHUs
IPSIMOYTOJIBHOTO TIapajuieIenuIe/a.

Htak, npAMOYroJibHbIA NapaJjuiejienumne] - 3T0 MapauleenuIes, y KOTOporo OOKOBBIE

pebpa mneprneHANKYIsIpHbl OCHOBaHUIO. OCHOBaHMe NPSIMOYIOJIbLHOIO MapaJjuiejienunena -
NPSMOYTOJILHUK.

CaoiicTBa NPAMOYT0JIbHOI0 MapaJjliesienumnena
1. B npamoyeonbHom napannenenuneoe 6ce uiecms 2pamell Npamoy20bHUKU.

ABCD u A1B1C1D;1 — npssAMOYTOJIBHUKH T10 ONPECIICHHIO.

2. boxoevie pebpa nepneHOUKyIApHbl OCHOBAHUIO. 3HAYUT, BCE OOKOBBIE TpPaHU
MPSIMOYTOJIBHOTO TIapaJUICTICTINIIC A - MPSMOYTOJIbHUKH.

3. Bce 08yzepanubie yenvl npamoy20ibH020 napaiieienuneod npamole.

Paccmotpum, Hanmpumep, OBYTpaHHBIA YTOJI MPSIMOYTOJILHOTO IMapalijielienuiiesia ¢ pedpom
AB, 1. e. AByrpanHsbIil yroa mexay miockoctsimu ABB; u ABC.

AB — pebpo, Touka Aj JEKUT B OJIHOM MIIOCKOCTH — B mockoctu ABB1, a Touka D B apyroi
— B muiockoct A1B1C1D;. Torna paccmaTpuBaeMblil JBYrpaHHbIN yrojl MOKHO elle 0003HAaYUTh
cienyromum oopazom: £A;ABD.

Bosepmem Touky A Ha pedpe AB. AA; — neprnenaukymsp xk pedpy AB B minockoctn ABB;,
AD mnepnennukynsip k pedpy AB B miockoctu ABC. 3naunt, £A1AD — nuHEHHBIH yroi

JAHHOTO JBYrpaHHoOro yrima. ZAi1AD = 90°, 3HauuT, 1ByrpanHblid yroa npu pedpe AB pasen
90°.

£(ABBy, ABC) = £(AB) = 2A;ABD= £A;AD = 90°.
AHaIOrn4yHo JOKa3bIBACTCA, qTo J'II-O6BIC ABYTpPAaHHBIC YIJIbL MpAMOYT'OJIBHOTO
napajjiciacnuicaa nmpsamabIc.

Teopema

Ksaopam ouazonanu npsmoyzonvhoco napaiienenuneda paseH cymme K8aopamoes mpex e2o
uzmepeHull.

[Ipumeuanue. JlnuHbl Tpex pedep, HUCXOMAUIMX W3 OJHOM BEPIIMHBI MPSMOYTOJIBHOTO
napajuleJIenunesa, SBISIOTCS M3MEPEHMSIMHM INPSMOYTOJIBHOIO mNapauienenunena. Mx nHorna
HA3bIBAIOT JJIMHA, IIUPHUHA, BBICOTA.

Hano: ABCDAB1C1D1 — mpsimoyronbHbIi apauienenumnes (puc. 5).

— aAp?2 2 2
AC} = AB? + AD? + AAZ

Jlokaz3arn:
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Cr D1

B1 e A1

Puc. 5 IlpsimoyronbHbIN apajuiesienumne

JlokazarenbCcTBO:

[Ipsmas CC; nepnenaukyisipHa miockoctu ABC, a 3Hauut, u npsmoir AC. 3Hauwur,
tpeyroiabHuK CC1A — npssmoyronsHslii. [To Teopeme [udaropa:

AC} = AC* 4+ CCf

Paccmotpum npsmoyronbhbiil TpeyroiasHuk ABC. I1o Teopeme [udaropa:

AC? = AB* +BC?

Ho BC u AD — npoTuBONOJI0XKHBIE CTOPOHBI IIpAMOyrojbHuKa. 3Hauut, BC = AD. Torpa:
AC? = AB* + AD?

Tax xac ACi = AC*+cCi  AC? = AB®+AD® | AC=AB®+ AD® +CC]

1. ITockonbKy
AC? = AB? + AD? + AA]

CC1=AAy, 1O 1 yT0 M TPeOOBATIOCH 10KA3ATh.

CaencrBue - /lnaronaau npsiMoyroJibHOro napaJuiesenumneaa paBHbl
Juaconanu npsamoy2onvHoeo napanieienuneod pasHul.

O603nauum uzmepenus napamnenenunena ABC kak a, b, ¢ (cMm. puc. 6), torma AC1 = CA; =
B;D=DB; = va? 4+ b* + 2.
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C1 Dt

B1 ' A1

Omnpenenenue. [IpsiMoyroJibHbIi mapaJiejienunel, y KOTOPOro Bce TPU H3MepeHUs
PaBHbI, HA3bIBAETCSI KYOOM.

Bce epanu kyba — smo pasHvle keadpamboi.

3anava 1 HaiiTu ntuaronann ky6a

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

Gf_ D+
B1 At
E
G_‘___:"I ___________ b D
- "-'F-'wl.f?\\x L "!‘
B 1 A
Puc. 7

Pemmenne:

I L) L) ) = ) - e
AC, = JABZ+AD? + AAT = V1P + 12+ 1P =3

/3
Otser: ¥~ cm.

3agaua 2
Pucynok

Han xy0 ABCDA;B1CiD;(puc. 8). Hoxaxute, uro tuiockoctu ABCiu A;BiD
NepHEHANKYIISIPHBI.
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At ‘ B1

Puc. 8
JlokazarenbCcTBO:
[Ipsmbie BC1 u B1C nepnenaukyispHbl kak quaronanu kBajapara BB1C,C.

[Ipsmas DC nepnenaukynspHa miockoct BB1Cy, a 3nauut, u npsimoit BCq, koTopas nexut
B 3TOM MJIOCKOCTH.

Nwmeem, mnpsamas BCi nepnenaukynspHa nByM nepecekarommumcess npsameiM B1C u DC
IJI0CKOCTH, 3HauuT A1B1D. 3naunT, npsamas BCy nepnenaukynspra miockoctu AiBiD.

[Tnockocts ABCj mpoxomut uepe3 mnepnenaukyisip BCj ko Bropoi miockoctu A;BiD,

3HayuT, Mmiockoctd ABCiu AjBiD nepneHIuKymspHbl MO MNPU3HAKY, YTO U TPeOOBAIOCH
JI0Ka3aTh.

IIpakTuyeckas padora NelS «Iliomanb NOBEPXHOCTH HWIHHAPA)

Puc. 1. lfununapudeckas 60uka
Mpbl ¢ BaMM 3HaeM, 4TO TaKoe LWJIUHJIpP, MONpoOyeM HaMTH IUIOIIa[b €ro MOBEPXHOCTH.

3adyeM HY)KHO pellaTh Takyr 3anady? Hanmpumep, HyKHO MOHSTh, CKOJIBKO MaTepuayia MOWJIET
Ha M3roTOBJIEHUE HWIMHApUYecKoil 6ouku (Cwm. Puc. 1).
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Puc. 2. [Iuzanckas OamrHs

Nnu ckonmbko Kupnuued MOHAZOOUTCs, YTOOBI CIOXUTH KUPIUYHYIO OariHio (Bpone
[Tuzanckoi, Tosnbko poBHy0)? (CMm. Puc. 2.)

Puc. 3. bouka, oOMOTaHHAasI TKAHBIO Puc. 4. Pazpe3zanHas TKaHb

KoHeuHo, u3MepuTh 1uIomaabs OOKOBOM MOBEPXHOCTH MUJIMHIPA MPOCTO TaK HE TOTYIHTCS.
Ho npeacraBum cebe Bce Ty ke 00uky, oOMoTaHHYI0 TKaHbio. (CM. Puc. 3.) Kak HaliTu momanb
Kycka Tkanu? Hy KoOHe4HO, pa3pe3aB TKaHb M pa3ioxuB ee Ha crose! [lomydnTcs
MPSIMOYTOJIBHUK, €T0 TIomas jierko HanaeM. (Cum. Puc. 4.)

Puc. 5

C):[enaeM TaK K€ C HNUJIHHIAPOM. «Pa3pe>1<eM» €ro 60KOBy10 MMOBCPXHOCTL BAOJIb JII000MH

o0pasyrorieii, HapuMep A A, (Cwm. Puc. 5.)
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v o)

e ————— — —

o)

Puc. 6. Pa3BepTka O0KOBOI1 MOBEPXHOCTH

Temepp  «pa3moTaem»  OOKOBYHO  IIOBEPXHOCTb  Ha  IIOcKocTh.  Ilomydaem
' !

4‘114‘123231, rae Ay Ay Az

PSIMOYTOJIbHUK OJIHA M Ta € TOYKAa Ha MWJIMHJPE (AHATOTMYHO Azy

). (Cm. Puc. 6.)

Taxoli IpSMOYTOJIbHUK Ha3bIBACTCS Pa3BEPTKON OOKOBOM MOBEPXHOCTH LIHHIPA.

v o)

N

A

2

A ’

2

A !

1

mi———————-

N
2

Puc. 7. Pa3BepTka O0KOBOI1 MOBEPXHOCTH

Yrto MBI 3HaeM PO TOT NpSAMOYToIbHUK? Ero cropona A4y paBHa BbICOTE LIMIIMHJPA (BEb
!

06pasyiomas pasHa Bhicote). JIpyras cropona 2141 papma jumiHe OKPYKHOCTH OCHOBAHHS, TO
ects 2B _(Cwm. Puc. 7.)

20Rh yrai Sea = 2MRR. R

3Ha‘II/IT, miomazab MNpAMOYTOJIbHHKAa paBHaA rape — paauyc

OCHOBaHMA HUJIMHIpPA, h — BBICOTA.

ILnomans MOJTHOM NOBEPXHOCTH LUJIHHAPA

Hapsiny ¢ muomazpio OOKOBOW TMOBEPXHOCTH MOXXHO HAWTH M IUIOMIAAb TTOJTHOU
noBepxHOCTU. [l 3Toro K rmiom@aau OOKOBOM MMOBEPXHOCTH HAI0 NpHOABUTH IUIOMIAIN

R TR?

ocHoBaHui. Ho kajk;j0e OCHOBaHUE — 3TO KPYT pajuyca -, 4bs IUIOHIalb o popmyse paBHa

OKOHYATENBHO, UMEEM:
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_ 2
San = Sga +2ZAR® = 2nR(R + h}, rae R_ paJinyc OCHOBaHUS IMIINHIPA, R _ gpicora.

IIpumepsl 32124 HA IPUMEHEHHE BbIBEACHHBIX GopMyJI

Puc. 8. Mnmoctpanus k npumepy 1

A)

Ilpumep 1. Ilnomans OOKOBOW MOBEPXHOCTH IHJIMHApPA paBHA ~. HaliTu miomaab 0ceBOTO

ceuenus muiunapa. (Cum. Puc. 8.)

— — S.=5_m=
Sen = ETrRh, a 5= ERh_ Suaunr - % B

Pemenue. Kak MbI 3HaeM,

Puc. 9. Unmoctpanus k npumepy 2

5
OtBeT: ™.

Ilpumep 2. Beicota umnuHApa Ha 12 cM Oojbine ero paamyca, a IUIOMIAAL TOJTHOM

2
MOBEPXHOCTHU paBHA 28871 €M” Hajiry panuyc ocHOBaHUs U BbICOTY. (CMm. Puc. 9.)

Pemenme. [To hopmyste nveem: 278 (R+h) = 288m; R(R+h)=144.

To yenosmio, " =& +12 jnveen:

R(2R+12) =144; R*+6R-72=0;

R=6
=-12
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Tak Kak paanyc MoJ0KUTEIEH, TO R=6cm;h =18 cm.

OTBGT'R =6cv; h =18 cM

IIpakTuyeckas pa6ora Nel6 «O0bemM nupaMuabl, KOHyCa U 1Iapa)

JIeTKO WM CIOXHO BBIYUCIATH 00beMbl? I[loka MBI ymMeeM HaxXOAWTh JIMIIb OOBEMBI
napajjellenune 0B, UWIMHIPOB U HPU3M, MO3TOMY 3ajJaya BBIYMCICHHS OOBEMOB KaXKeTCs
JIOBOJIBHO JIETKOW. JlelicTBUTENbHO, U (POPMYIIBI TOKA3bIBAIUCH 0€3 TPy, U BEIYUCICHHS ObUIN
HE CIMIIKOM rpoMo3akuMu. CoOCTBEHHO, (hopMyia /Uil HaXO0XKICHUs 00beMa MPsIMOYTOJbHOIO
napajuleIenuIea U3BECTHA €IIE ¢ Ha4aabHOU LIKOJIBI.

WNnes Obuta OTHOCUTENBHO TpocTa. Mbl BBelM o0BeM KyDa, depe3 HEero Halmwm o0beM
IPSIMOYTOJIBHOTO MapajuieNenuieia, Mo CyTH, «pa3duB» ero Ha KyOHKH, OTCIOa MPHILIA K
npu3MaM, a OT HUX — K IuinHApaM. Ho B cityyae mupamuibl 1 KOHYCa «pa30UTh» X Ha KyOUKH
HE MOJTYYUTCH.

XoTs peBHUE Ipeku npodoBanu. B V Beke 710 H. 3. rpedyeckuM MaTeMaTUKOM J{eMOKpuToM
OBUIO BBICKA3aHO TPEATONIOKEHHE, YTO 00BEM MUPAMUIBI PaBEH TPETH 00beMa MPU3MBI C TEM
K€ OCHOBAHUEM U TOM K€ BBICOTOM. J[0Ka3aTh 3TO HE CMOT HU OH, HU MOJIY4YMBIIUN IT03HEE TOT
xe pesyiabrar EBxima. Brpodem, npanHas QopMyna mOATBEpKIANach MPAKTHKOW —
JNEHCTBUTENIBHO, MBI MOXEM H3MEpPUTh 00beM 1000 KOHKpPETHOW NHpaMHbl € J0OOH
cTerneHbo TouyHocTU. Hanpumep, ecinu B3SITh MUPAMUAKY U 3aIOJHUTH €€ YeM-HUOYAb (BOJOM,
IIECKOM), @ ITOTOM BBIUYUCIUTH 00BEM TOr0, YeM MbI 3alOJHSIM. Brpouewm, yueHsle u mo cei
JICHb MBITAIOTCS pa30UTh MPU3MY Ha TPH PaBHBIX MUPAMUIBI, YTO J0Ka3aio Okl hopmyiy.

O0beM nupaMuIbl M yCEUEHHON NMMPaMU/IbI

B namw nHu dpopmyna naBHo nokazaHa. U crienaHo 3TO ¢ MOMOIIBIO HHTErpanoB. [TomHMM,

b
V=], 5(x)dx 5(x)

4TO a , rme — 93TO  IUIomlaJb  CeYeHUuss  (QUrypel  IUIOCKOCTBIO,

NEPHEHAUKYISIPHON HEKOTOPOU OCH, KOTOPYIO MBI IIPOBEIH.

C momouipo0 3TOro MeToja BbIBeAeM 00beM mupamuabl. Haunem ¢ oObema TpeyroiabHOU
IUPaAMUJIBI.

OABC (G'

Vv
Paccmotpum nupamuny — BeplIMHa), 0003HAaUYUM ee 00BEeM uepe3 = ; TUIOIAb €€

OCHOBaHUSs Sapc = 5; €€ BbICOTa OH = h (cm. Puc. 1).
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Puc. 1. Ilupamua 0ABC

ox OH M
IIpoBenem och ~ ', COBINANAIOILLYIO C JIy4OM . PaccmoTpuM npou3BOJIBHYIO TOYKY = Ha

. A B, C
3TOM OCH BHYTpHU nupamuabl. Uepes 3Ty TOUKy MpoBeeM ceyeHue ~ 1171

h
V=] 5(x)dx
Hame ocu. IloMHUM, YTO Iﬂ' (x) , rae S _

S{x}

, IEPIICHIUKYIISIPHOE

IJIOMIA/Ib CEYCHUS 418,64 (cm. Puc. 2).

Bripazum, ueMy paBHO

) A1B,C4
Puc. 2. IlpoBenennbie 0Ch 1 MIEPIICHAUKYIIIPHOE OCU CEUEHUE

AA,B,C,~AABC, A,B,C, ABC
: U3 TOTO, YTO INIOCKOCTH u HEePIEHUKYIISPHBI

0X A,C, | AC B,C,|BC _A,B, | AB
ocH ', CIIEIyeT, UTO IUIOCKOCTH MapaJuIeibHBbl, a 3HAYHT, , u .
AA,0C,~AAOC AB,0C,~ABOC AA,0B,~AAOB
Torma moisryyaercs, 4to , u
A6 _ 06 _ BG4 _ 4B _
qro 4¢ ec  BC 45 (o TpeTbeMy mpu3HaKy mogoous) (cMm. Puc. 3).

3aMeTuM, 4TO

, OTKyZa CJEIyeT,

Puc. 3. Ilono6HBIE TPEYTOIBHUKA

Haiinewm, yemy paBeH ko3¢ hunueHT noqoous k.

AAHO AA MO
51 .

k
Paccmorpum Onu mnomoOHBI ¢ TeM ke KkoddduimmeHtom —, T.
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oc, _ 04,

_ — 04, _ OM _ 4 .
=1 = =—= OH = MH=x
K. 9¢ 04 , a 3Hauut, 94 OH . W3 ycroBus ‘M IIyCTh :
oM _h-x _ o
DM = h — X E - h -
Toraa . [Tomygaem, uro :
Shd.BaCs _ i 2 Six) _ (h—x)® S(x) = s(h—x)?
VYuTBIBas, 4TO ~SAEC , moityqyaeM < RE R
OxoHYaTEIRHO,

V= f S(x)dx = J-h.S'(h —x)? dx = th (.x h} d(x — k) = (xa—h?:}“ '.ijz 0— (_s-h“) _ Sk

3R 3

1
. V==5h
Wtak, MbI JOKa3aiu, 4TO0 00bEM TPEYroJIbHON MUPaMUIbI 3

Ocranocy BbIBeCTH (GOpMYIly JUIsl NPOU3BOJIBHOM NHpPaMUIbl. IJTO J€laeTcs IpOoCTo:
pa3buBaeM NPOU3BOJIBHYIO IMpaMHly Ha TpeyroybHble (cM. Puc. 4).

S

G

Puc. 4. Paz0uenne npous3BoJIbHOM MUpaMUIbl Ha TPEYTOJIbHbIE

Torna

v =V,

M. . + VZ

= S1omt + Somh _ i h - (SluEH. + Szncﬂ.j = ih 5

TR OHP. TROHP. 3 3 MP.IHP.

I/ITaK, OKOHYATCJIbHO, TCOpPEMaA, KOTOPYIO MbI HOKA3aJIU: 00BeM nupaMuJabl paBEH TPCTHU

1
V==5-h
MPOU3BCACHUA TJIOIIaAN €€ OCHOBAHHW U BBICOTHI 3

B kadectBe cieacTBHS MOXKHO ,Z[OKEB&TB u q)OpMy.TIy JJIA BBIYHMCIICHUA o0bema ycequHoﬁ

10): Vemap. = h(s +./5,5, +52)

nupamuael  (cM.  Puc. I1€  — BBICOTA YCEUEHHOM

5 5 o
MnUupaMuJbl, a ip~2 — miomaan €€ OCHOBaHUH.
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Puc. 10. Yceuennas nupamuia

Joxka3ateabcTBO (0€3 MHTErPaJia)

V. =2i§-h
Joxaxem, uto © 3 . Kax u B mepBom 10Ka3arenbCcTBe, MBI IOKKEM (OPMYILY Ui

TpGerJ'ILHOﬁ nmUupaMu/Jbl, a Kak OHa O606HIaCTC5I 10 HpOH3BOJ’IBHOI>i, BbI YK€ 3HACTC.

[lyctsb SABC TpeyrojbHas nupamua, S BEpILINHA, AABC _  yopanme (cm. Puc. 5).

S

B

SAEBC

Puc. 5 — TpeyroJibHas MUpaMuIa

JononHum 3Ty nupamuay 10 MpU3MbI C TEM K€ OCHOBAaHMEM U BbICOTOM (cM. Puc. 6).




Puc. 6. [Tpuzma ABCSB, Gy

SABC SBCB, SCC,

B1 (em. Puc. 7).

Ora npu3Ma coCTaBJIEHA U3 TPEX MUPAMUJ;: TaHHOU

Puc. 7. IIpu3ma u3 Tpex nupamus

ABCS BECSE;
51 .

PaccMoTpuM  MCXOIHYIO — NIHUpPaMHUIY
X AASB = AB,BS

nUpaMHUILy 3amMeTuM, UYTO Yy

5B
(KaK TpeyroJIbHUKH, O0O0pa30BaBIIMECS MPHU MPOBEACHUU JHArOHAIIN B

HHN
ASB,B c
mapajujicjorpaMmme ) BBICOTLI, MNPOBCACHHBIC K3 TOYKM Ha KaXIAYHO H3 3THX

. h,=nh
MJIOCKOCTEH, COBIAIAI0T = 1 2 (cMm. Puc. 8).

ASB,B
Puc. 8. BricoTta, mpoBeieHHas K TIIOCKOCTH

ABECS BCS5EB;
u paBHBI

Pa3 y nupamMug BBICOTHI n OCHOBAaHU1, TO PaBHBI n

Vases = Vaesa,

00BEMBI (cneayeT N3 paBCHCTBA 00BEMOB PAaBHOBCIIMKUX TCJ'I).

SCCyBy, SCBBy | Vsccs, =Vecss,

B,C

AHaJOTMYHO €CIIM PAcCMOTPETh IUPAMUIBI

ACC,B, = AB,BC
K. (KaK TPCYTr'OJIbHUKH, O6p3.30BaB]J_II/IeCH Ipu MpoOBCACHUN JUArOHaJIN
BB,C,C

B
5
napajjicjiorpaMmme ) BBICOTLI, MPOBCACHHBIC M3 TOYKM Ha KaAXAYIO U3 OTHUX

N h,=nh .
IUIOCKOCTEH, COBIIAAAlOT 1 2 (cM. Puc. 9). To ecth muomaan OCHOBAaHUN U BBICOTHI PaBHBI.
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A
B
Puc. 9. Bricota, npoBeieHHas K MIOCKOCTH BB, C,C
[Monyuwnnu, 4TO BCC TpHU nUpamMu/Ibl HMEIOT OJVH u TOT Ke
06BeM Vsce,s, = Vscme, = VAEI.".-'.S" TO ecTh Vie. = Vsce,s, + Vocee, T Vases = 3Vages =35 h’
_ s
Vages = 7
OTKyJa . Teopema nokasana.
O0beM yceueHHOH MUPaMU/IbI
Wtak, mycTh y yCEUEHHOW MHUPAMUJIBI OCHOBAHMSI MMEIOT ILJIOIIAIN ;
BbICOTa — . JIOCTPOUM 3Ty yCeUeHHYIO MUpaMuAy A0 0ObraHOM mupaMusl. [lycts o_ BEpIIMHA
M, M,
u COOTBETCTBEHHO.

nupaMuipl. OnycTUM BBICOTY, OHA IEPECEYET OCHOBAHUS B TOUYKAX

[Tyctb oM, =x (cm. Puc. 11).

Puc. 11. Mmroctpanus K yciaoBHIO

||5
k= [=
~ s
3ameTuM, 4TO AA4B,C~AALBLC, KOX(PPUIUEHT TMOA00HS * (060CHOBBIBAJIOCH

paHHee).
Torma o4eBWIHO, YTO 00BEM YCEUECHHOW NMUPAMUIBI PaBEH Pa3HOCTH OOBEMOB OOJBIION

nmupamMuabl 1 MaﬂOﬁ, TO €CTh:

1 1
V="Voa,nc, —Voa,mec, = ;51{3‘5 +h) - 352 %
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. X
OcTanock HalTH

A M,

Si
AAB Oy ~AALE,C A M 1||.5‘
M3 Ttoro, uro 1 171 27272 nonmyyaem TR (B cmly TOro YTO 3TO

COOTBETCTBYIOIIME OTPE3KH MOAOOHBIX (PUTYp, UbU IUIOLIAN HAM U3BECTHBI).

OM, _ h+zx s,
ﬁ GME Jq. 2 ‘“1 & SZ

. N o
C nmpyroii CTOpPOHHI, AOM, A, (6B1T0 BBIBEZIEHO paHEe), TOTa

5, k5

h=x [*—x r = =
3HaYuT, (h+ 2)y/S; = =[S, : 5y : NS

OxoHYaTEIRHO,

o (e S N o MS )
""5(51 (“Js—l—@) : E—Js_z)_

3
B cu1y GOpMYIIBI pa3HOCTH Ky0oB. UTO 1 TpeOOBaIoCh JOKa3aTh.

Hpumep 1

3akpenum BbIBeICHHYIO (hopMyTy 00beMa MUPaMU/Ibl IPHMEPOM.

|4 . . SAEC AB =6 A5 =4,
YeMy paBeH 00beM  IPABUIBHON TPEYTrOJILHOM MUPAMU/IBI , €CIIN : :

(Cwm. Puc. 12.)

9
&

Puc. 12. Unmtoctpanus k 3aga4e

1
V==%5-h
Pewenue. Kak MbI 3HaeM, 3 .

[lockonbKy B OCHOBAaHMM JIKHUT TMpPaBUIbHBIA  TpeyroibHUK (cM. Puc. 13),
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_a®3 33
TOS_ 4 s —9\_.@.

Puc. 13. IIpaBunbHBINA TPEYTOJIBHUK B OCHOBAaHUU

Hai 50 ASOA
auieM BBICOTY U3 MPAMOYIOJIbHOIO TPEYroJbHHKA . I'mnorenysa

Y 63
04 . . — 04 =—= 21.,.’ 3
KaTreT — paanycC OIMMUCAHHOU OKPYKXHOCTH, KOTOPbIM PAaBCH 3 , TO €CTh 3 (CM.

Puc. 14).

S54A=4
, a

A504

Puc. 14. Ctoponst

S0 =+542 —pA? =1

Otcroga o teopeme I[ludaropa 6-12=2 3HAYUT, 00BEM

paBeH

V=§-9u"§-2=ﬁu"§

Otser: E\E.
O0beM KOHYCA U YCEYEeHHOT0 KOHYCa
V =1nR*h =15h R
Teopema. OObem konyca (cm. Puc. 15) pasen 3 3, tme” — pamuyc

h
OCHOBAHHA KOHYCaA, — €ro BhICOTA.
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Puc. 15. Konyc

@dopmyna A BbUKCICHHS O0beMa KOHyca B TOYHOCTHM COBMIAJaeT C aHAJIOTUYHOU
dbopMynoil myis MHpaMUABl, TaK Kak KOHYC — 9TO, MO CYTH, M €CTh NMUPAMHJA, TOJIHKO B
OCHOBaHUU JIEKUT «OECKOHEYHOYTOJIbHUK» — OKPYKHOCTH (cM. Puc. 16).

Puc. 16. MHOTOyroibHUK, CTPEMSLIUICS K OKPY>KHOCTH

Ecau moxacraButh B (1)OpMy.]'Iy o0beMa InmupaMuJibl 1JI0IM@JAb OCHOBAaHHA KOHYCA, TO €CTb

_1 2
V==xRh
TUIOMIA/Ib KPyTa, TO Mbl U IPUXOJIUM K (hopmyIie 3 .

JlokaspiBaercs ke (QopMmyna and  KOHyca aOCONIOTHO — aHAJOTMYHO  MHUpPaMUJE.
PaccmaTpuBaeTcst Takast e 0Cb, OTMEYaeTCsd TOYHO TaKoe ke 1Mojolue, a Jaimbine Oepercs TOT
e camblit uHTerpain (cMm. Puc. 17).

Puc. 17. Unmoctpanuus s 10Ka3aTenbcTBa (hOpMyIbl

AHaIOTrHYHBIM BBITTIAAUT u CICICTBUC npo N €UEHHBIMN KOHYC (CM. Puc.
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1 1 - -
View = -h(S; +/5.5,+5,) = -wh(R{ + R,R, + R3).
18): 3 3 JlokazarenbcTBO a0COITIOTHO
AQHAJOTUYHO TOMY, YTO OBLIO MPUBEICHO VIS YCCUCHHOW THPAMUIbI.

Puc. 18. Yceuennas nupamuia
Cnmcok 3a1a4 VISl CAMOCTOSITE/ILHOTO pelieHust
1. BBIICHUTH, KAKUM YUCIIOM (paIlliOHAIBHBIM UM UPPAUOHATBHBIM) SBIISICTCS

upcII0BOE 3HAaUeHNe Bhipaxenus: 1) (V8 — 3)(3 + 2v2); 2) (\/ﬁ - 2)(2 -3V3); 3)
(v/50 + 4V2)VZ;

2. Haiitu abcomotHyto norpemrHocTs npudmmxenns 0,55 ancna 5/8

3. 3anuIIUTe YUCIO B CTAHIAPTHOM BUE. YKAXKHUTE €r0 MPSIOK U OKPYIIIHTE
MaHTHCCY 10 ThicsiuHbIX. 1) 735274; 2) 32465103; 3) 6,0054;

5 _1 5 _1 3
4. Haiijute 3nauenue Buipaxenus: 203 ° =32 ° \/6

5. Brruucnure: 0,216

0,09¢ -0,027¢
6. Beruuciure: 28272 + 27322 +1,25.

3

J npu x = 0,0625

L
\/; . 3\/ x*
Pemmts ypaBHeHUA: 1) (x —2)(x+3)=0; 2) (X ~INx+4=0;

HaiinuTe kopeHb ypasHeHus: 1) (i)x‘3 = 64; 2) (%)’“3 = 409,

7. HaiinuTe 3HaUeHUE BBIPAKCHHUS: [

10. C Kkako¥ MPOILIEHTHON CTaBKOW HEOOXOMMO BJIOKUTD JIEHBI'H B OAHK, €CJIM Uyepe3
2 roga BKJIQAYUK XoueT nonyuutsh 120000 pyOeii npu nepsoHavansHoM B3Hoce 100000
pyomnei?

11 BBILH/IC.]-H/ITL, HCIIOJIb3YA OIIPCACICHNUC U CBOMCTBA JIOFapI/I(I)MOB: 510g5 16 _
1 110g11 12

12.  Pemmrte ypasuenue: 109, (ZX2 — X+ 6)— log, (X - 2) =log, x

13.  HaiinguTe 3nauenne Brpaxkenus 1) 3tg45° — V3ctg60° + 4sin30°
14.  Jlokasate ToxaecTBO cos*a — sin*a = cos?a — sina

cosoz:i 3—”<0¢<27r cosﬁ’:—E

15.  Bbuucouth cos( + g3) , €ClU u , 13 u
3
T<a<—
2
16.  TIpeoGpa3oBaTh B Mpou3BEACHHE sin18° +sin 20°

T /2
17.  YupocTuTh BbIpaxkeHue CO{E - aj +Cos(x + E)
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11z
4
19. Pemnts ypaBHeHuUE, pas3ioKUB HA MHOXKHUTENM €70 JIEBYIO 4acTh Sin X —sin3x =0

18.  Bwruumcautsk sin 1::[ _Cosllgr + ctg

1 1
20.  Pemwutb HepaBeHCTBO 1) COSX 2 ———: 2) sin2x > =
P ) 7212 ey

21.  Bsruucmute 2arcsi —? +arctg(-1)+ arccos%

X)_\/E

(7
22.  Pemwuts ypaBHEHUE Sln(— -—

10 2 2
. x 1
23.  Haiitu Bce penieHust ypaBHEHUS Ha 3aIaHHOM OTPE3Ke °°S§ =5 [— 67z;67r]
24.  Haiiti 06macTh onpeaesieHrus U 00J1acTh 3HAYCHHUH Kax 01 u3 GyHKIui 1)
T 4
y=2C0§ X——1|;2) y=2+——
3 x—3
25.  Haiinure TOYKM MaKCUMyMa U MUHUMYMa (DYHKIIUU €€ MAKCHMYMbI I MUHUMYMBI
y=-—x>+6x—8
26. BrIsiIcCHUTD, SBISETCS 11, YETHOM, HEUCTHON HUIIM HE SIBIISCTCS HUA YETHOM, HU

o X .
HeueTHOU pyHkmus: 1)y = x° _E+Sm X;2) y—x?+cos3x;

27.  CKOJbKO Pa3JIMYHBIX JABYX3HAYHBIX YHCEN C Pa3HBIMU HU(PPAMU MOXKHO
COCTaBHUTh, UCTIONB3YS UGpbL: 1) 1 1 5;2)0u 6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4
u6?

28.  AaMuHUCTpaIys ropoja pemnia nepeuMeHoBars 3 ynuisl. K Beioopy Obuin
npeiokeHbl 7 HazBaHUM. CKONBKUMHU ClIOCO0aMH MOTYT ObITh IEPEUMEHOBAHBI 3TU 3 YIIHUIIbI?

29.  CKOJBKUMH crI0cO0aMHU MOKHO Pa3MECTUTh 6 Pa3ITMUHBIX aBTOMOOHIICH B CeMH
OJIHOMECTHBIX OOKcax?
30. B wmarasun noctynmio 30 X0JIOAMIBHUKOB, TISTh U3 KOTOPBIX UMEIOT 3aBOJICKOM

nedext. CayyaitHpIM 00pa30oM BRIOMPAIOT OJIMH XOJOIMIbHUK. KakoBa BEpOSTHOCT TOTO, UTO
oH Oyzet 0e3 nedexra?

31.  KakoBa BepOsSITHOCTH TOTO, YTO B YETHIPEX CAAHHBIX KapTaxX OyJeT OJAWH Ty3 U
OJINH KOPOJIH?
32.  Haiftu: a) MaTeMaTH4eckoe OKUaHue, 0) TUCIIEPCHUIO, B) CpeHEe

KBaJIPaTUYECKOE OTKIOHEHHE TUCKPETHOM CIIy4allHOM BEIMYMHBI X 110 U3BECTHOMY 3aKOHY €€
pacripeniesieHus, 3aJaHHOMY TaOJIUYHO:

2 5 2 1

33.  Cymma GeckoHEUHO YOBIBAOIIEH T€OMETPUIECKOM mporpeccu paBaa 150.
Haiitu by, eciu q = 1/3
34.  Berumcauts npousBoayto Gpynkuun (12 — 7x)3 - (x3 — 2x)*

35.  C noMoIpko NpOU3BOIHON HAMIUTE MPOMEKYTKH BO3pACTAHUS U YOBIBAaHUS
, _4 2
bynkmm: f(X) =X" — 8x“ + 3.
36.  CocraBbTe ypaBHEHHUE KacaTelbHOM K rpaduky QyHKIUN y = x>+ x? B TOUKe ¢
abcuccon x0 = 1.
37.  Haiitu muomanb GUrypsl, orpaHi4eHHON rpaduKkoM (PYHKIIMH Y=COSX, OChIO
T
OX 1 psAMBIMHA X = —gHX=T
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2x+3 2
38.  Haiigure nepBooOpasHyro f(X)=5e""" +4x

39.  Pemmrs ypasuenue x* —5x3 + 8x2 —5x+1=0
40. P v{ 3+t — 2% =5,
. CIIUTH CUCTEM ABHCHUU

yIP #—6%3V+2=0,
41.  Pemmte ypaBHeHue:V2x —x2 + 8 +vVx2 —4x =V—x—2+1
42.  PemuTb HEPABEHCTBO = > I

X4—8x+7 X“—8x+7

43.  H3o06pasute pacCTOSHUE U YToJl MEXYy CKPEITUBAIOIUMUCS TUATOHATIIMU

napaJuleJIbHBIX TpaHeil Kyoa.

44, B xy6e ABCDA;1B1C1D; naiitu yron mexay npsimeiMua A1D u D1E |, rne E -
cepenuna pedopa CC;

45. Hana npsimast u ABe Touku A u B, pacrosnoxeHHble Mo OAHY CTOPOHY OT Heg.
Haiinure Ha mpsimoit Takyro Touky C, uToObI TpeyrodbHUK ABC umen HauMeHbIINI TIEpUMETD.

46. Haiinute 00beM IUIMHIPA C BBICOTOM, PABHOW 5 CM, €CITU JIMArOHATIL OCEBOTO
CEUeHHUs UMWIMHJIpa 00pa3yeT C MIIOCKOCThI0 OCHOBAaHUA yroil 45 rpaaycos.

47. [Tmomaae ceyenus mapa mioCKOCThIO, MPOBEAEHHON Yepe3 KOHEL AnaMeTpa o
yriom 60° k HEMy, paBHa 75Iem?. Haiigure mwiowmazs IMOBEPXHOCTH II1apa.

48.  Haiigure quamerp mapa, 00beM KOTOpOoro paBeH 367 oM

49.  CropoHbI TpEYTroJIbHUKA PaBHBI 12¢M 1 9 cM, a yrosl Mexay HUMU 30°. Haiitn
IUIOIIAAb TPEYTOJIbHUKA

50.  Hamwmcatp ypaBHeHue cdepsl ¢ neHtpoM B Touke C (2; —3; 5) u paguycom,
paBHBIM 6.

IIpoBepka BBINOJHEHUS] CAMOCTOSATENbHONW padoThl. CamocTositensHas paborta
HalpaBJIeHa Ha CAaMOCTOSATEIIbHOE OCBOCHHE U 3aKPEIICHNUE Pe3yJIbTaTOB O0yUYEeHHUS.

CamMocTosATenbHass MOATOTOBKA OOydarolUXcsl MO  JUCHUIUIMHE  IPEAINOaracT
cileAyronye Buabl U GOpMbl pabOTHI:

e Hanucanue u 3awuma 00K1ada, nNo020MOBKA K COOOWeHUulo uiu becede Ha 3aHAMUU NO
3aA0aHHOL npenooasamenem meme.
e Buinonnenue pacuemuuvlx 3a0aHull.

IIpoBepka BBINOJTHEHHsI KOHTPOJbHBIX pador. KoHTponbHas pabora ImpoBOIUTCS C
LENbI0 PEe3yJbTaTOB OOYYEHUs W TMOCIEIYIOIIEro aHajli3a TUIUYHBIX OLIMOOK M 3aTpyIHEHUI
o0yyaroImuxcsi B KOHIE M3Y4EHHUS TeMbl MM paszena. CorylacHO KaJleHAapHO-TEMaTHYeCKOMY
IUTaHY TUCHUIUIMHBI IPEIYCMOTPEHO MPOBEIECHUE CIIEAYIOINX KOHTPOJIBHBIX padoT:

e KonrtponbHas pabora Nel no reme «KopHu, cTenenu, sorapudme»
e KonrtponrHas pabora Ne 2 no teme «IIpeobpazoBanre TPUTrOHOMETPUUECKUX

BBIPAKECHUI»

e KonrtponbHas pabora Ne 3 no teme «OCHOBBI TPUTOHOMETPUN»
e KontponbHas padora Ne 4 o teme «CTeneHHble, IOKa3aTeNbHbIe, JIorapudMuieckue

GyHKIUN

e KonrtponbHas padora Ne 5 o teme «bunom HeroToHa u Tpeyronasauk [Tackams»
e KouTtponpsHas padota Ne6 1mo Teme «I1eMEHThI MATEMAaTHIYEeCKOW CTATUCTUKU U TEOPUHU

BEPOATHOCTH

e KontponrHas pabota Ne7 o teme «Hagasia MaTeMaTHueCKOTO aHATTU3a»

e KonrtponbsHas pabota Ne® no teme «MHTerpan u ero npuMeHeHue»

e KonrponbHas padora Ne9 o teme «Pemienne ypaBHEHHH pa3InIHbBIMU METOIAMU»
e KontponsHas pabota Nel0 no Teme «YpaBHEHUS U HEPABEHCTBA»

e KonrtponsHas padora Nell no teme «lIpsiMble U MIOCKOCTH B IPOCTPAHCTBEN
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Kontponbnas padora Nel2 no teme «MHOTOrpaHHHUKH U TeJla BpaIEHHUs»
Konrtponsnas padora Nel3 no Teme «KoopanHaThl M BEKTOPHI»

KonTtpoabsnas padora Nel

Bapuanr 1
. Beruucianth:

3
)
16

.92 4273 —
5

21 e
.(275 -25-2]

. log, 7 +log,. 5
. log,, 56 —2log,, 2

[

=)}

w

—

2. Pemute ypaBHEHHE U HEPABEHCTBA!
&)

. \64 8

6. 3 -3"=72

g, 4-9-2°48=0

. log,(x—-12) =2

. lg(x+4)—lg(x—3) =1g8

. log,*x—6log, x=-8

Bapuanr 2
1. Beruuciuts:

22 1o
.(723J 360 : 2

a
12 2
6.12%.6%-(0,5)s
B. log, 18—log, 9
2 2

—

. %I091416+2Iog14 7

2. Pemite ypaBHEHHE U HEPABEHCTBA!
1
. 327 =33
6. 2% -2 =112
5+ 12X5 =30
B.
L log.(x+10) =2
. log,(x+1)+log,(x+3) =3
o, 97 x+lgx*=Ig*2-1

KonrtpoabHnas pabora Ne2
IIpeoGpa3zoBanue TPUTOHOMETPHYECKUX BbIPAKEHMIt

Bapuanum Ne 1

Bapuanm Ne 2

1) Bwuruucaume

COS&;ZSin T leod - % ;tg930°;sinm
2 6 4 6

sin X —3c0sx

2sin X +5cosx

yecau tgx=—-2

2) Pewuume

a) cos(—3x)=—1; 0) tg(Sm+x)=0
B) Sin(2x + 6m) + cosmn/4 = \/5/2

sin15—”;co _r -3tg _r ;ctg930°;cos£
2 3 4 6

—2sinx+3cosx

4c0SX +3sin x
YpaeHeHusl

a) sin(-2x)=—1; 0) ctg(7u+x)=0
B) c0S(8m + 3x) + 1 = tgn/4

,eciu tgx=—-3

3) Vnpocmume evipasicenus

sin X —tgx COSX — Ctgx T 2 r
a)——— Q) ——— r*) C0S—-C0S—-...-COS—
cosx—-1 sinx—1 15 15 15
. (3 . . X o 3~ 4cos2a +cosda
1+5sin 2x +sin| > 7 —2x sin(z —Xx) +sin_ )
2 6) 2 3+4c0s2a + cosda
6) 3 . (3 X e*)
1+sin 2x—sin(27r+2x} 1-sin ST XJTEOSS 1 _sin47° —sin61°+5in11° + sin 25°
.4 4 cos7°
1— (sin x —cos x)? g)oMm_X—Cos X
1—2cos2 x sin X COS X
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. f 2 .
o*)2(sin® ¢ +sin? & cos’ o +cos* ) —sin® & —cos’ a;

*)4cos* 4° +3—6¢0s8° +/4sin® 4° + 3+ 6c0s8°

4) JJano cosp=-5/13,n1/2<p<mn
Hatimu sin(u/3 — p)

4) Hano

Haumu

sinp=8/17,m/2<p<mu
cos(n/6 — p)

5) Cpasnume ¢ 0O ewvipasicenus

cosb; tgl,6m; sinl1ln/9

| sin4; cos1,8m; ctg9n/7

6) Haumu X, eciu

Sin 28° —sin x = —2sin 21°-c0s49°

| c0s51°—cosx = 2sin17°-sin 68°

Konrtpoabnas pabora Ne3

Bapuanr 1
1. Haiigute 3HaK BBIpaKCHUS:

sin150° - tg? 280°
ctg140° - cos160°

2. Beruucinure:

a)

T . 3 T .
ctg = +tgzr —sin=— —coy —= |+sinx

2 2 { 2)

0) cos(-x)- sin(— %) . sin(— 3?7[}

3. Beruucnure: cosa,tgauctga, eciu

. 3z
Sna=—,—<a<r
52
4. JloKaxuTe TOXKAECTBO
tg’a—sin‘a=sin’a-tg’a
5. Pemnure ypaBHeHUS:

. Clgx= 3

X T
co{— + —j =-1
6. 4 6

s 2sin®x+3cosx—3=0

Bapuanr 2
1. Haiigute 3HaK BhIpaKCHUS:

tg225° - ctg280°

sin160° -cos310°
2. Bbruucnure:

a) sinz—coss—” +cosz —tg0+ctg i
2 2 2

s T T
0) cos (—EJ—ctg(— Zj+tg(—§j

3. Brruuciure: sina,tga u , eciu

12 3z
c0Ssa=——,7T<a<<—
13

2
4. JlokaxuTe TOXKIECTBO

cosa(sin a+ cosa)(l—tga) = cos’a—sin’a
5. Pemnre ypaBHEeHUS:

J3
tgx = ——
a. 3
sinf = += |=——
s 8 3) 2

cos’ X —Ccosx—2=0

KonTtpoabnas pabora Ned

Bapuanm Ne 1

Bapuanm Ne 2

Bapuanm Ne 3* Bapuanm Ne 4*

Pewume cucmemuvl ypasnenuu
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J?)

) xX*+y°=9 1) x*—y® =56 {x )y =30 1){X yIX2y? =
log, x+log,y=1 "|log,x—log,y = (x+ y)xy =120 (x+yxy =12

2) 3V +x=10 2) 2F +y=5 2) x2 = \/_ 36 2){ 2X+1 2V+1 9
y—log,x=2 —log, y=2 y —x\/— 72 x+y =X+Yy
3 Ux -3fy =1 3) Yx -3y =1 3){x =1+6log, y o |x* +xi/xy* =80
Xy =8 X—y=7 y y2X+22X+l y2 + y3lyx? =5
5.31-3.2V = 4) 2-4"+3-5" =11 e | e x+3yf:36
3 _5.2v1 =4 5.4 +4.5Y =24 y—x:5 yAJy +3xJy =28
5%) Ilpu kakux 3mauenusx p cucmema HepaBeHCme He uMeen peuteHull?
(x=p)-(px-2p-3)20 px* +(p=3)+2/p-2p20
px=4 px>p* -2
KonTtpoJabHnas padora NeS
1 sapuanm

]
N2 2)5! :ﬂmE HCct 5 ¢ C
- 41 :
1. HafinuTe 3HAUSHHE: '
2. BRIUHCIHTE SHAUSHHE OHHOMA:

(2a +3b)* 2fa-20) 3 [1 c+4H ) I=e
n2 [:

..nl—'

1)
3. 3aMHmATe, KaK Ha3bIBASTCS MHOTOWIEH BHIA (C + b)
4. Kak pacronararmTcsa OHHOMHHATBHBIE KO3GhDHIHEHTEI

5. 3anHmHTe Ko3QPHIHeHTEl pasIokeHHI AsyaleHa (2a + 3) B BHIe TpeyrolbHHKa [lackana
2 Bapuanrt

8! . w2 .l
DI VU2 HCT 9 € C

1. HafinuTe 3HAUSHHE:
2. BRIUHCIHTE SHAUSHHE OHHOMA:

4 4
(@ +2b6)" 2a-b)S 3 HLe +2f 4) L. 4f
1) 13 0 04 0
. 3EHI/I]]IHTE‘; KdK HASBEIEASTCHI MHOTOUISH EHIA (a - b:lr
. Kax pacnonararoTcd OHEOMHHATBHBIE KO3QHIHEHTH

[P T S W

. JanumHTe Ko3hOHIHEHTE! pasToxe U IBVdaeHa (3a +2) B BHIe TpeyroabHHKa [Tackand

KonTtpoabnas padora Ne6

Bapmuanr 1
1) B copeBHOBaHUSX 10 JIETKOM aTJIETHKE YYAaCTBYIOT 8 criopTcMeHoB U3 Yexuu, 3 criopTrcMeHa
n3 @pannnn, 7 cnoprcmenos u3 ['epmanuy, 6 - u3 Poccun. Ilopsa1ok, B KOTOPOM BBICTYIAKOT
CIIOPTCMEHBI OTpeiensieTcs xxpedbueM. Haligure BepoITHOCTH TOTO, UTO CIIOPTCMEH KOTOPBIN
BBICTYIIA€T MEPBBIM, OKaxeTcst u3 Poccun.
2) 3aBoj BBITYCKAET JAETalH JIsl KOMOAHHOB - MOAMMIHUKU. B cpeanem Ha 250 netaneit
MPUXOIUTCS 7 CO CKPBIThIMU JehexTamu. Haliiute BEpOATHOCTD TOTO, YTO BHIMYIIIEHHAS JIETalh
OKaXKeTCS KQUCCTBCHHOM.
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3) Bpocatot Tpu urpansHbie kKoctu. Haliiute BeposiTHOCTh TOTO, YTO B CYMME BbINagaeT 12

OYKOB.

4) B ypue 30 mapoB: 14 kpacHbix, 11 cunux, 5 6enpix. Haiinute BepoATHOCTB TOTO, YTO HAyTa

BBIOPAHHBIN IIAP — IIBETHOM.

5) B siuke neskut 11 neraneit, 3 u3 HuX HectanaapTHele. M3 smuka aABakap! OepyT 1Mo OHOM
JieTajiu, He Bo3Bpallas ux oopatHo. Halijure BEposITHOCTh TOrO, 4TO BO BTOPOM pa3 U3 sluKa
Oyzer u3BJIEeUYCHA CTaHJapTHAs JIeTalb - cOObITHE B, ecnu mepBbIii pa3 ObLIa N3BICUEHA

HeCTaHJapTHAs JEeTallb - COObITHE A.

Bapuawnr 2
1) B copeBHOBaHUSX 110 TOJKAHMIO Spa YIaCTBYIOT 4 criopTcMeHa u3 Mpana, 6 cnopTcMeHOB U3
Typuuu, 5 cnoprcmeHoB u3 OuniaHanH, 7 - 3 Poccuu. [1opsanok, B KOTOPOM BBICTYHAKOT
CIIOPTCMEHBI oTpeensieTcs xxpedbueM. Haliure BepoITHOCTH TOTO, UTO CIIOPTCMEH KOTOPBIH

BBICTYIIACT MOCJICIHUM, OKAXKETCA U3 Tpr[I/II/I

2) 3aBoj BBIITYCKAET JI€TAIH JJI1 aBTOMOOMIICH - moAmuimHuKY. B cpeanem Ha 270 neraneit
IpPUXOAUTCS 9 cOo CKpBIThIMU AedexTamu. Haliiute BEpOSITHOCTh TOTO, YTO KYTIJICHHAS IETATb

OKa)KETCSI KAUeCTBECHHOM.

3) Bpocatot Tpu urpansubie koct. Haiiure BeposiTHOCTh TOTO, YTO B CyMMe€ Bbiniagaet 11

OYKOB.

4) B ypue 20 mapos: 8 kpacHbIX, 9 cuHuX, 3 O6enbix. Haiinure BeposTHOCTH TOT0, YTO Hayraj

BbIOpaHHBIN IIap — IIBETHOM.

5) B smuke nexur 13 neraneit, 4 u3 HUX HecTaHAapTHBIE. M3 smuka nBakibl OepyT 10 0JTHOU
JeTanu, He Bo3Bpalas ux ooparHo. Haiiute BeposSTHOCTH TOTO, YTO BO BTOPOU pa3 U3 SIIMKa
Oyzer u3BJEeUCHA CTaHJApTHAs JIETallb - cOObITHE B, eciu mepBbIii pa3 ObL1a N3BICUEHA

HeCTaHJapTHAs JeTallb - COObITHE A.

KonTtpoabnas padora Ne7

Bapuanm 1
1. Haligute mpon3BOIHYIO (QYHKIIHH:

a. y=3x"+8x°+7x2 —+/3
0. y=(3x? —5x+4)-(2x5+3)

_3x-5
2x—4

B. Y

2. Haiigute nuddepenuman GpyHKIum:

y:7x5—2x3+8x—%

a.

6. Y= (3x* —8x%)- (2x6 + 5x)
y = 4 —5x

B. 4x+7

3. MHccnemoBath (yHKIHIO M TIOCTPOUTH
rpaduk: y=2x*+6x2-9;
4. BerancnuTh onpeaenéHHbIe HHTETPaIbL:

3
a. [(2x° +x* ~5)dx
2

Bapuanm 2
1. Haligure mpon3BOIHYIO (PYHKIIHH:

a. y=4x6—7x2+9x+%

6. y=(9x* +4x—1)-(3x* -2)

5—-2x
B. Y=
3X+7
2. Haiimure nuddepernnan GyHKIIN:
y = B +24x -
a X ctg X
5 ¥V =06x"+7x") (3x3 — 4x)
y = 4x -9
B. 3-5X

3. MHccnemoBath (yHKIHIO W TOCTPOUTH
rpaduk: y=-3x2 +6x+2;
4. BeraucnuTh ornpeieIEHHbIC MHTETPAJIBI:

a. [(3x* —x* +2)dx

88



6. f(s—zx)de

5. Breruncnure IUIOLIAIU duryp,

OTrpaHUYEHHBIX JINHUSAMU:
a) y=2x—x°, y=0
6) y:xz, y:—2x+18
6. CKOpOCTb JBHKCHHMS TOYKH U = (9t2 —8t)
m/c. HaifTu myTh, MpOWICHHBIN TOYKON 32 4-10
CEKyHLY.

1
6. [ (2+3x)*dx
e

5. Brruncnure IUIOIIA U ¢uryp,

OTPAaHUYEHHBIX JTUHUSMU:
a) y=1-x%, y=0
0) y=x°, y=-3x
6. CKOpOCTb JBH)KEHUSI TOYKU U3MEHSETCS 10
3aKOHY U = (3t2 + 2t + 1)M/C. Haittu nyts,

NpouaeHHbId TOYKOM 3a 10c oT Havaia

JBYIKCHMUS.

KonTpoabHas padora Ne§

Bapuanm Ne 1

Bapuanm Ne 2

Boiuucaiume naowaou ¢hueyp, oepanuuenuvix epaghuxamu

1) y=—x*+4x-3,y=0
1-6)y=x2—2,y=2x—2
2) y=x+4x+10,x=0 u

KAcamenvHol 8 mouke Xo=—3
3) y =sinx, y = cosx, X =m/4, X =1
4) f(x) = 4x, F(X), eciu epagux
@ynuxyuu f(X) nepecexaem epaguk ceoeii
nepsoobpasnoi F(X) 6 0eyx mouxax, oona
uz komopuwix (—1; —4).
5) f(x)=—-2x+4,F(X),x =1, ecmu
epagpux pynxyuu T(X) sersiemes
kacamenvhot o 2papura F(X).
6) y=8/X,y=6-x
7)) y=¢,y=¢%x=0
8) y=[sinx|; x=4?ﬂ; 7z£xs4§; y=0

9) y= \/m,yzo,x:—4,x:1

1) y=—x*+x+2,y=0

1-6)y=x2—2,y=2x—2

2) y=x*-2x+5,x=0, u
KacamenvHol 8 mouke Xo =2

3)y =sinx,y=cosx, —37/2<x<7/2

4) f(x) = 2%, F(X), ecau epapux gpynxyuu (X)

nepecexkaem epaghux ceoeul nepeoobpasnou F(X)

8 08yx moukax, oona uz xkomopwix (3; 6).

5) f(xX) =—2x -4, F(X), X =—4, ecau

epagux pynxyuu T(X) sersemes kacamenvroii ons

epagura F(X).

6) y=3/x,y=4-x

7 y=e™ ,y=e,x=¢

or, 0 x = o

5" y=_,

8)y:|c0sx|;%SXS 5

9) y:\/m,yzo,x:—g,x:4

10) Hatimu p, eciu uzsecmua niowadsv ¢hueypvl, 02pAHU4eHHol epaguramu

y= \/;,yprz,S: 2%

11) B xaxom omnowenuu napabona’y = 1/2 x?
X+y? <8 [x*+y* <2]?

y=x,y=px,S=45

[y= X2 | denum narowaows xkpyea

KonTtpoabnas pabora Ne9

Bapmuanr 1.
Pemnre ypaBHeHUs

MeTO0M TPYIITHPOBKH X° — 7x% = 21x + 27
Wcrons3ys Loprepa 4> + X —5=0

el N

Meroom 3ameHbl iepeMeHHo X(X — 1)(X —

=0

Mertoaom 3amMeHbI IEPEMEHHON x* 4+ 2x% — 9x% — 6x + 9 =0

2)(x—3) =8
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5. MeTooM 3aMeHBI iepeMerHoit (2X — 1)%(X + 2)° — (2x — 1)(X* — 4) = 2(x - 2)* = 0

6. Haiinute Bce 3HaueHus b , mpu KOTOPBIX OJMH M3 KOPHEH ypaBHEHUS

> Lbh e

10.

X2+ 3x° —

bx — 8 = 0 paBen. [Iyis1 KaKA0T0 M3 HAWACHHBIX 3HAYCHUH D onpeaenuTe ocranbHbIe KOPHU

YpaBHEHHUS.
Bapuanr 2.

Pemte ypaBHeHuUs.

ok wnE

Metoaom rpynnupoBKu 3x*—5x%+15x—81=0

Hcnonb3ys cxemy ['opHepa 2 3% —4x+1=0

Metoaom 3aMeHbI IEPEMEHHON X438 - 12x+16=0

Mertomom 3amensl iepeMeHHoi X(X + 2)(X + 3)(x + 5) = -5

MerozoM 3amensl mepemeHHoi (2X + 1) — (2x% + 5x + 2)2 — 12(x + 2)* = 0
HaiinuTe Bce 3nadeHus b, mpu KOTOPBIX OJMH M3 KOPHEH ypaBHEHHS paBeH -2. J{ist

Ka)XJIOT0 M3 HaiJICHHBIX 3HAYCHUI1 D onpenenuTe ocTainbHbIe KOPHU YPaBHEHHS.

KonTpoasnas padora NelQ

BapuanTt 1
Pemnre ypaBHEHHE U HEPABEHCTBO:

X+/41-%x* =9
VX-3=x-9
2X +22X+2 _3_22X+l > _3

23’X>1

8
log,” x—6log, x=-8
log,(x+2)<3

. 2
sinX=—
2
cosx > —
2
ctgx<\/§
{ 2y —3x =6,
2x +y =log; 135 —logs 5

R R

Bapuant 2
Pemnre ypaBHEHUE U HEPABEHCTBO:

V6 —X =X
Vx2—4 =45

x2—4
377 >1
3¥1.2">25
lg>x+Ilgx* =1Ig?2-1
logg(4—2x)>2

3
COSX =—

KonTpoubsnas padora Nell

Bapmuanr 1

W3 Toukn A K INIOCKOCTH & TIPOBEIEHBI
NEPNEHANKYJIAP U HAKIIOHHAS, YTOJI MEXIY
xotopeiMu 60°. HaiiTu 1IMHY HaKJIOHHOM
U €€ MPOCKIUHU IIJIOCKOCTh & , €CIIM JJIUHA
nepnesauKkyIsapa pasHa S50 cm.

N3 Bepmmuel C, paBHOOEIPEHHOTO
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA C IPSIMBIM

90

Bapmuanr 2

N3 touknm C K IJIOCKOCTH ¢ TPOBEACHBI
NEPIEeHIUKYIIAP U HaKJIIOHHAs!, YIOJ MEXIy
kotopeiMu 45°. HallTu 1MHY HaKJIOHHOM
U ee MPOEKIUHU IMJIOCKOCTh & , €CIIU JJIUHA
NeprneHauKysipa pasHa 40cwm.

N3 touku O K MIOCKOCTH ¢ TPOBEACHbI
nBe HakiaoHHble OA u OB, paBHOI AJKHBI,



yriaoMm C, mpoBeleH K IUIOCKOCTH 3TOrO yroJl MeKIy KoTopsiMu 60° , a paccrosHue

Tpeyroiapauka nepneHaukyiap KC, AC = MeXIy HuX OcHoBaHMsMU [2cm. Haiitu
8cMm. Halitu nnuny nepneHauKkyisipa u paccrosiHue MEXIY OCHOBAHUEM
yroiq mexay npsamMoid KA u miockocThro MEPICHANKYJISIpa U CEPEAUHOM OTpe3Ka
TPEYroJbHUKA, €CJIM PACCTOSHUE OT TOUYKU AB, eciu yron wmexny mnpsmoit OA wu
K 110 cepennHbl runoTeny3sl 6¢M. IIOCKOCTBIO @ paBeH 30°.

3. JlByrpaHHBIN yrox paseH 45 °. Ha ommoit 3, JByrpannsiii yron paseH 30 ©. Ha ogmoit
u3 FpaHefI JICKUT TOYKaA, yAaJICHHas OT u3 IpaHeﬁ JISKUT TO4YKa, yJaJeHHas OT
Apyroii rpanu Ha paccrosiHum 18cm. Haiitu JIpyroii rpanu Ha paccrosinuu 40cm. Haiitu
paccrosiHue 10 pebpa IBYTrpaHHOro yria. paccrosinue 10 pedpa JBYrpaHHOTO yIiia.

4. Ocnosanue AD tpaneunn ABCD nexur B 4, Tpeyromsauku ABC u ADC nexar B
mnockoctn ¢ . Yepes touku B m C pasHbIX IUIOCKOCTAX U MMEIOT OOLIYI0
NpOBEJEHBl  INapaielbHble  NpSMEIE, cropony AC. Touka P - cepenuna
HIePECEKAIOIINE TIOCKOCTh Q g toukax E croporst AD, a K — cepennna CTOPOHBI
u F cooTBEeTCTBEHHO. DC.

a) KakoBo B3aMMHOE MOJIOXKEHHUE MPSIMBIX a) KakoBo B3auMHOE MOJIOKEHUE MPSIMBIX
EF u AB? PK u AB?
6) UeMy paBeH yroi Mexay IpaMbIMHEF u 0) Uemy paBeH yron mexay npsameiMuPK u

AB, ecniu £ABC =150° 9 [Togcuure oTser. AB, ccnn £ABC=40° y ZBCA=80°7

5. Ilpsmble a u bnexar B mnapamienbHBIX ITosicuute OTBET.

5. Ilpsameie a u bimexar B mepecexarommx
mwiockoctsaix & u P Moryr mu 31H p p m

IpsAMbIE ObITh: mwiockoctsix & wu P Moryt nu 3TH
a) HapauIeIbHBIMH, IpsIMbIE OBITh!

0) CKpemuBarOIUMUCs? a) mapajuiebHbIMH;

Cnenmaiite ~ pHUCYHOK [  KaJOTO 0) CKpelrBarOIUMuUCs?

BO3MOKHOI'O CJIy4Yas. Cnenaiite  pHCYHOK I KaXJIOro

BO3MOHOI'O CITyYasl.
KonTposbnas padora Nel2

Bapuanr 1
1) OcHoBaHMe NPSAMOI IPU3MBI - IPSIMOYTOJIbHBIN TPEYroJbHUK ¢ KateTamu 6 u 8 cm. Haiinute
IUI0IaAb OOKOBOM MOBEPXHOCTH MPU3MBI, €CIIU ee HauOoJIbIas G0KOBas rpaHb - KBapar.
2) bokoBoe pedpo npaBUIbLHON YETHIPEXYTOJIBbHOM MUPaMHIbl paBHO 4 CM U 00pa3yer ¢
MJIOCKOCTHIO OCHOBAHUS TUPaMUIBI yro 45°.
a) HaiinuTe BBICOTY MUPAMHUIBI.
6) Haiinure niomaas OOKOBOM MOBEPXHOCTH MUPAMUJIBI.
3) Pebpo npasunbHOTO TeTpadapa DABC pasHo a. [Toctpoiite ceueHne TeTpasapa, mpoXoasiiee
yepe3 cepenuny pedbpa DA mapamiensHo tiockoctu DBC, u HaliiuTe 1iIomaas 3TOr0 CEUeHHUs.
4) OceBoe ceueHMe IMINH/PA - KBaApaT, JJIMHA TUaroHail KOToporo paBHa 36 cm. Haiinure
paanyc OCHOBaHMS HUIUHAPA, a) 9 cM; 6) 8 cMm; B) 83 em; 1) 92 em.
5) BeicoTa KOHYyca paBHa 4\3 CM, a yroJI IpH BepIIIHE 0CeBOro cedeHus paser 120°. Haiinure
ILIOIIAb OCHOBAHHS KOHyca, a) 120V2 cM2; 6) 136w cM2; B) 1441 cM2; 1) 24V3 T em2.
6) Ctopons! Tpeyroiasauka MKN kacatorcst mapa. Haiigure paguyc mapa, ecmu MK =9
cM, MN = 13 cm; KN = 14 cm u paccrosiame ot nentpa mapa O 1o miockoctn MNK pasro \6
cM. a) 4V2 om; 6) 4 ov; B) 3V3 om; 1) 312 em.

Bapmuanr 2
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1) OcHoBaHue NpsIMOM IPU3MBI - IPSIMOYTOJBHBIM TPEYTOJIBHUK C TUIIOTEHY301 13 cM u
karetoM 12 cM. Halimure momaas O0KOBOM MOBEPXHOCTH MPU3MBI, €CITH €€ HAMMEHbBITIas
OOKOBast rpaHb - KBaJpar.

2) BeIcOTa MPaBHIIbHOM YETHIPEXyTONBHOI MHpaMibl paBHa V6 cM, a GOKOBOE Pedpo
HAKJIOHEHO K MJIOCKOCTH OCHOBAHUS 1o yriioM 60°.

a) Haiigure 60KOBOE peOpPO MUPAMUIBI.

0) HaiiguTe mutonmaas 60KOBOW MOBEPXHOCTH MTUPAMUIBI.

3) Pebpo npasunbHOTO TeTpadapa DABC paBHo a. [Toctpoiite ceueHne TeTpasapa, Ipoxosiiee
yepes cepenunbl pedbep DA u AB mapamnensao pebpy BC, u HaiiuTe 1uiomas 3Toro CeUeHusl.
4) Pagnyc ocHOBaHUs NWIMHApPA 3, BeIcoTa 8. Haiiure quaroHaib OCEBOTO CEUCHHS.

5) BeicoTa koHyca paBHa 15 cMm, a paanyc ocHOoBaHUs paBeH 8 cM. Haiinure oOpasyroniyro
KoHyca, a) 19 em; 6) 17 em; B) 13 em; 1) 133 em.

6) Berauciure miomaap Kpyra, miomas KOTOPoro paBHa mmiomann chepsr paauyca 5 m. a) 20
M2; 6) 10 M2; B) S5 M2; 1) 15 m2.

KonTposbnas padora Nel3
Bapuant 1
1. Onpenenurte ATUHY BEKTOpA a, €CIH:
a) a(-4;3;0); 6) a(0;-8;6); B) a(-9;0;0).
2. Touka C —cepenuna orpe3ka AB. Haiinure koopauHaThl TOUKU:
a) C, ecmu A(2;-3;7) u B(-1;1;-3);
0) A, ecu C(1;0;3) u B(-2;5;0) ;
B) B, eciiu A(-2;3;1) u C(0;-3;5).
3. Haiinure paccrosinue Mexay Toukamu A u B:
a) A(7;1;5) u B(3;1;2); 6) A(3;2;-2) u B(-5;2;4).
4. 3anummre ypaBHeHue cepsl ¢ eHTpoM B Touke O u paanycom R:
a) 0(0;0;0), R=3; 6) O(1;-2;4), R=2; B) O(-3;0;2), R=7.

5. Beruucnure kocunyc yriia Mexay Bekropamu a(1;-2;2) u b(3;4;0).

Bapuanr 2
1. Onpenenure JIMHY BEKTOpA a, €CIIU:
a) a(8;6;0); 6) a(4;0;-3); B) a(0;0;-7).
2. Touka C — cepeauna otpe3ka AB. Hailiinte KoOpAMHATHI TOUKH:
a) C, ecu A(0;5;-2) u B(4;-1,0);
0) A, eciiu C(2;0;-1) u B(3;-2;1);
B) B, ecniu A(1;-3;0) u C(2;1;3).
3. Haiinure paccrosiHue Mexay Toukamu A u B:
a) A(2;3;4) u B(10;3;-2); 6) A(2;0;1) u B(-2;3;1).
4. 3anumure ypaBHeHHE ceprl ¢ IeHTpoM B Touke O u pannycom R:
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a) O(1;-2;0), R=5; 6) O(0;0;0), R=6; B) O(-3;2;5), R=L1.

5. Beraucnure kocuHyc yria mexay Bekropamu a(11;10;2) u b(-6;0;8).

CBO)IHaﬂ Taﬁ.]'ll/llla Mo MPpUMCEHAECMbIM (l)OpMaM U METOAaM TEKYLIEIr0 KOHTPOJISA U

OlleHKH Pe3y/IbTATOB 00y4eHus!

Pe3yabTarnl 00yyeHus

(I)OpMLI H METObI
KOHTPOJIA U OLHCHKH

pe3yJabTaToB
00y4eHust
JIMYHOCTHBIX:
— chopMHpOBAaHHOCTh MPEJCTAaBICHUH O MaTeMaTUKE Kak Beinonnenue

YHHUBEPCAIbHOM SI3bIKE HAYKH, CPEICTBE MOJCIUPOBAHMS SBIICHUN U
IIPOLIECCOB, UAESIX U METOJaX MaTEMaTHKU;

— T[OHMMaHME 3HAUYMMOCTH  MAaTeMaTUKU JUIsl  HAy4YHO-
TEXHUUYECKOTO Tporpecca, Cc(HOPMHPOBAHHOCTH OTHOIICHHUS K
MaTeMaTUKe KakK K YacTh OOIICYeIOBEYECKON KYJIbTYphl uepe3
3HAKOMCTBO C HCTOpUEH pa3BUTUS MAaTEMaTUKU, SBOJIOIHEH
MaTeMaTH4YeCKUX HJICH;

— pa3BUTUE JIOTUYECKOIO  MBIIUICHUS,
BOOOpaXKeHUs, ITOPUTMUYECKON KYJIbTYPBI, KPUTUYHOCTH
MBIIUIEHUS Ha  YpOBHE, HE0OXOAMMOM JUISL Oymyiein
npodeccCuoHaNBHOM AeSITeIbHOCTH, VIS TPOAOKEHUs 00pa30BaHUs U
camMo00pa3oBaHus;

— OBJAJEHUE MATEMaTUYECKUMH 3HAHHSIMH U YMEHUSIMHU,
HEOOXOJUMBIMU B TOBCEIHEBHON XHU3HU, Ui OCBOCHHS CMEKHBIX
€CTECTBCHHO-HAYYHBIX JUCIUTUINH U TUCITUIUINH TPO(HECCHOHATLHOTO
UKIA, i1 TOoJdy4deHus oOpa3oBaHUs B 00JacTsIX, HE TPEOYIOLIUX
yriayOJIeHHON MaTeMaTUYeCcKO MOArOTOBKHY;

— TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMIO, B TOM 4HCIE
caMo00pa3oBaHUI0, Ha NPOTSHKEHMM BCEHW KHU3HHU; CO3HATEIbHOE
OTHOIICHHE K HEMPEPHIBHOMY O0pa30BaHUIO KAK YCIOBHUIO yCIIEUTHOU
npoQeCCHOHAIBHON U 0OIIECTBEHHOM JESTEIHHOCTH,

— TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSATENHHON TBOPUECKON U
OTBETCTBEHHOM 1€ATEIbHOCTH;

— TOTOBHOCTh K KOJIJIEKTUBHOH paboTe, COTPYyIHHUYECTBY CO
CBEpPCTHHUKaMH B 00pa30BaTelbHOM, OOLIECTBEHHO MOJIE3HOU, Y4eOHO-
HCCIIEIOBATENHLCKOM, MPOSKTHON U APYTUX BUJIAX JIEATEIBHOCTH;

— OTHOUIEHME K Mpo(eccHOHANbHON  JeATEeNbHOCTH  Kak
BO3MOXKHOCTH YYacTHUsS B PCIICHUU JINYHBIX, OOIIECCTBCHHBIX,
TOCY/IapCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MPOOIIEM;

IIpOCTPAHCTBCHHOI'O

MIPaKTUYECKUX padoT
OneHka
MIPaBUIBHOCTH
BBIMIOJTHEHUS
CaMOCTOATEJIbHOMN
paboThI

METANIPEAMETHBIX?

— YMEHHE CaMOCTOSITEJIbHO ONPEAENATh LEIU JEATENbHOCTH U
COCTaBJISITh IUJIAHBI JAESATEIBHOCTH; CaMOCTOSITEIBHO OCYIIECTBIIATD,
KOHTPOJMPOBATh U KOPPEKTUPOBATH JEATENBHOCTD; UCIIOIB30BaTh BCE
BO3MOXHBIE PECYpPCHl JUISI JOCTH)KEHUS IIOCTaBIICHHBIX LEJIEH U
peanu3auy IIaHOB JEATEeIbHOCTH; BHIOUPATh YCIICIIHBIE CTPATETHH B
Pa3IMYHBIX CUTYaLHSX;

— yYMEHHE TPOAYKTHBHO OOMIATHCSA W B3aWMOJCHCTBOBATH B
IIPOLECCE COBMECTHOM JEATEIbHOCTH, YYUTBHIBATH IO3MIMU JIPYTHUX

Brimonnenue
MPaKTUYECKUX padboT
Nel-62

Ornenka
MPaBUILHOCTH
BBIIIOJTHEHUS
CaMOCTOSITEIbHOM
paboTsl

93




YYaCTHHKOB JATENHHOCTH, 3()(PEKTUBHO pa3pernarh KOHPIUKTHI;

— BJIAACHUC HaBbIKaMH H03HaBaTeJIBHOI7I, y‘-I€6HO-
HCCHGHOB&TGHBCKOﬁ n HpOGKTHOfI JACATCIIBHOCTH, HaBBIKaMU
pasp€iCHusd HpO6HCM; CIIOCOOHOCTD n T'OTOBHOCTB K

CaMOCTOSITEIbBHOMY IIOUCKY METOJOB PELIEHUS MPAKTUYECKUX 3a]ad,
IPUMEHEHUIO PA3JIMYHBIX METO/I0B IO3HAHMS;

— TOTOBHOCTh M CHOCOOHOCTH K  CaMOCTOSATEIbHOM
UH(POPMALIMOHHO-TIO3HABATEIBHON JEATEIbHOCTH, BKJIIOYAs yMEHHE
OPUEHTHPOBATbCSI B pa3IMYHBIX  MCTOYHHMKAX  HH(OpMaluy,
KPUTUYECKH  OICHMBATh W  HMHTEPIPETUPOBATH  HH(POPMALHIO,
HOJIYy4aeMyI0 U3 pa3IMYHbIX HCTOYHUKOB;

—  BIQ/ICHUE SA3BIKOBBIMH CPEJCTBAMM: YMEHUE SICHO, JJOTUYHO U
TOYHO H3JIaraTb CBOIO TOYKY 3pEHHUS, MCIOJIb30BaTh aJEKBATHBIE
A3BIKOBBIE CPEJICTBA;

— BJAJICHHE HaBbIKAMHM TI03HABATENBbHOW peduieKCuu  Kak
OCO3HAHHUS COBEPIIAEMBIX JEHCTBUM U MBICIUTEIbHBIX IIPOLIECCOB, UX
pe3ysbTaTOB U OCHOBAHMI, IPaHMIl CBOETO 3HAHUS U HE3HAHUS, HOBBIX
MIO3HABATEJIbHBIX 33J1a4 U CPEJICTB AJIS UX JTOCTHKEHUS;

— IIeJIeYCTPEMJIEHHOCTh B TOMCKaxX M MPHUHIATUU PpELICHUl,
COO0pa3sUTENbHOCTh M HUHTYHMIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
IPEJICTAaBICHUH; CIIOCOOHOCTh BOCHPUHUMATH KpacoTy U TapMOHHUIO
MUDA;

Pemrenne  3agau
BO BpEMsI 3aHSITHS

KonTposibHbie
pabotsr Nel — 13

NpeAMETHBIX:

— chopMHpPOBAaHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YacTh
MHUpPOBOWM  KYJBTYpbl M MECTE€ MATEMaTUKH B COBPEMEHHOMU
[MBWJIM3AIMHU, CIIOCO0AaX OIMCAaHUS SBJIICHUM pPEAIbHOIO MHUpa Ha
MaTeMaTHIECKOM SI3BIKE;

—  cOpMHUpPOBAHHOCTh TPEJACTABICHHA O MaTeMaTHYECKUX
MOHATUAX KaK Ba)KHEHIIIMX MaTeMaTHYECKUX MOJENIX, ITO3BOJISIOMINX
ONKMCHIBATH M W3Yy4YaTh pAa3HbBIE MPOIECCHl U SIBJICHUS;, MOHUMAaHHE
BO3MOXXHOCTM AKCMOMAaTHYECKOTr0 TOCTPOCHUS MaTEeMaTHYECKUX
TEOPHiL;

—  BIIQJICHHE METOJAaMU JOKA3aTeIbCTB U AJITOPUTMOB PEIICHUS,
YMEHHME HUX IPUMEHATH, IMPOBOJMUTH JIOKA3ATEIIbHBIE PACCYKICHUS B
XOJI€ pelIeHUs 3a1aY;

—  BJIQJICHHUE CTAHJAPTHBIMU MPUEMAaMU PELICHUS PallMOHAIbHBIX
u MppalOHaJIbHBIX, MMOKa3aTeIbHbIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB, MX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM UHCIIE JIIS
MOMCKA IYTH PEHIEHUS W WUIIOCTPALMU PEUICHUS YpPAaBHEHUW W
HEpPABEHCTB;

—  cOpMUPOBAHHOCTH TPEJICTABICHUM 00 OCHOBHBIX MOHSITHIX
MaTeMaTUYECKOr0 aHajin3a M MX CBOMCTBAaX, BJIAJCHUE YMEHUEM
XapaKTepu30BaTh MOBEACHUE (PYHKIIMIA, UCIIOIb30BAHNUE MOTYYCHHBIX
3HAHWU [ ONTMCAHMS U aHAJIM3a PEaIbHbBIX 3aBUCUMOCTEN;

— BJaJeHHE  OCHOBHBIMHU  MOHSATHSIMH O  IIJIOCKUX H
MPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (UTypax, HX OCHOBHBIX
CBOMCTBAx; c(hopMUPOBAHHOCTH YMEHHUS pacmno3HaBaTh
reoMeTpuueckue GUrypsl Ha 4YepTekax, MOJIEISIX U B PEAIbHOM MUPE;
MPUMEHEHNE U3YyYEHHBIX CBOMCTB I€OMETPUUYECKUX (PUTYP U (OpMYyI
JUIl pELICHHMS TEOMETPUYECKUX 3aJad M 3aJa4 C NPaKTHYECKUM

KoHntposbnsle
pabothr Nel -13

[IpakTrueckue
paboThr Nel-62

YCTHBIN onpoc BO
BpeMs1 3aHATUS

Pemenne 3amau

Onenka
MIPaBUIILHOCTH
BBITIOJIHEHU S
CaMOCTOATEIHON
paboTHI
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COACPIKAHUEM

MMEIOLIUX BEPOSATHOCTHBIN Xapaxrep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B  PEAJIbHOM MHUpPE, OCHOBHBIX IOHATHSIX
AJIEMEHTAPHOU TEOPUH BEPOSTHOCTEH; YMEHUI HAXOJUTh U OLICHUBATH
BEPOATHOCTH HACTYIUICHUS COOBITHI B NPOCTEHINNX MPAKTUYECKUX
CUTYalHsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYUH;

KOMITIBIOTCPHBIX IIPOIrpaMM IIpu PCIICHUH 3aaa4.

COO0pa3UTENbHOCTh M HWHTYHUIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEJCTaBIICHUM;
CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHHUIO MUPa

c(hOpMUPOBAHHOCTH MPECTABICHUH O MPOIeccax U SBICHUSIX,

BJIaJICHUC HaBbIKaMH HCIIO0JIb30BaHMA T'OTOBBIX

LEJIEYCTPEMIICHHOCTh B IIOMCKAaXx M IPUHATUU DPELICHUH,

3.2 ®opMa NpoMe:KyTOUYHOM aTTecTALMHU

[Ipomexxyrounasi arrectanus no gucuuiuimae OVYIL13 Marematnka B 1 cemectpe

muddepeHIMPOBaHHBIN 3a4eT, BO 2 CEMECTPE — IK3aMEH.

OOyuaromuecst JA0MycKaroTes K caade nuddepeHIIMpoBaHHOTO 3aueTa U dK3aMeHa TpU
BBIIIOJIHEHUH BCEX BUIOB CAMOCTOSTEIBHOW pPa0OThI, MPAKTHUYECKUX W KOHTPOJIBHBIX padoT,
MIPEAYCMOTPEHHBIX paboyeil mporpaMMoi 1 KaJleHJapHO-TEeMAaTUUECKUM TUIAHOM JTUCIUTIITUHBI.

JuddepeHnnpoBaHHbIN 3aUeT TPOBOIUTCS 33 CUET BPEMEHHU, OTBEICHHOT'O HA M3y4YCHHE
JAUCHUIINIMHBI, IIPpHU YCIOBUM CBOCBPECMCHHOI'O M KAaUCCTBCHHOI'O BBLIIIOJIHCHUA O6y‘IaIOHII/IMC$I
BCEX BHJIOB PadOT, MPEAYCMOTPEHHBIX paboueil mporpaMMoii o01ieo0pa3oBaTebHON ydeOHOU

JUCLUIUINHBI.
IIepeuyenb BonpocoB K AuddepeHUPOBAHHOMY 3a4eTy
Yacts A
1. Kopens n-oii crenenu. CoicTBa KOpHA N-0i crenenu. O600111eHne TOHATUS O

MOKa3aTele CTEIEeHN
ITonsatue norapugma u ero ceoiicrsa. OCHOBHOE JIOrapu(pMHUUECKOE TOXKIECTBO.

JlecsitTuuHble U HaTypaibHble Jorapudmsl. [lpaBuna nelictBuil ¢ norapudmamu. [lepexon

K HOBOMY OCHOBAHHUIO.

Jlorapudmuueckue ypaBHenus. I[Tpuemsl pemenus. [Ipumepsi.
Jlorapudmuueckas Gynkuus. Ee cBoiicTBa, rpadux

Tpuronomerpuueckue GpyHkiuu. OnpeneneHre CHHyca, KOCHHYyca, TAaHTeHCa,
KOTaHI'€HCa.

Panuannas mepa yria. [lepexos ot rpaxycHOM MephI K paJiMaHHOM U HA00OPOT.
3aBUCUMOCTb MEX]ly TPUTOHOMETPUUECKUMH (PYHKIIMSIMHA OJHOTO yIJIa.
@opMyiibl ABOMHOTO yria. @opmyJIbl CII0KEHUS.

. Pemenue npocTrelmmx TPUrOHOMETPUYECKUX YPABHEHU.
. Tpuronomerpuueckue QyHkiuu. O61acTh ONpPEIEICHNs 1 MHOKECTBO 3HAUEHU I

TPUTOHOMETPUUYECKUX (PYHKLIUH.

. OGpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUH.

Yacrs B
x-16 _x%%+4

VYopocture BelpakeHue ——— | ———
P P x+x05+1 " x15-1

Y HAAUTE €ro 3HaYeHue npu x = 2,25

95




10.
11.

12.
13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.
24.
25.
26.

27.
28.

3 2 s
PacrosoxkuTe 4Kcia B Hopsake Bo3pactanus 2 4; 2, E; 23:2°3

3anucaTh B BUJIe OOBIKHOBEHHOM JIpOOH OECKOHEUHYIO IECITHYHYIO Ipo0b: 4,(8);
-2,6(93).

1V (1) 2 2 (1Y)
Pacnonioxute uncia B OpsIKe BO3pacTaHUs 5 X g ;9 3; 3% 5

Beraucnure: 10945 + log 425 + Iog4i
125

Beraucnure: 109372 — |093§ +log318
27

Beraucnure: |0g4} + 109436 +; Iog4§
5 81

Pemmre norapudmuueckoe ypaBHeHHE: |09 3 (2X '1) 2

Pemmre norapudmudeckoe ypaBHeHHe |09 5 (X + 1) = |09 5 (4X - 5)

Pemure norapudmudeckoe ypasuenue 1ogs (3x —5) = logs (X — 3)
Pemnre norapumuueckoe ypaBHEHHE log, (x + 3) = 4
Pemnre norapupmMuueckoe ypaBHEHHE log, (4 - X) + log, (1 — 2x) = 2log, 3
Pemmre norapupmuueckoe ypasuenue Ig (3 —x) —Ig (x +2) =21g2
1-sin’a
cos’a -1
sin(360° — a) cos(—a)
cos(180° + &)

Yrpocrure Beipaxenne: 1 + cos? o, — sin® o

prOCTI/ITC BBIPAXKCHUC:

YIIpocTUTE BBIpaKEHUE:

sin(e — Hitg(-a)
YIpocTuTe BBIpaKEHUE: 2’

T
cosC +a
Gra)

. . S o
Haiinure cos o u tg a, ecnu sin o = ) u o - yroa Il koopauHaTHON YeTBEPTH

Haiinute cos o u tg o, ecnmu sin o = 0,6 u o - yrona [ koopMHAaTHON YeTBEepTH
Haiimure cos o u tg a, ecmu Sin o = — 0,8 u o - yrou Il koopauHaTHO# YeTBepTH
Haiiaure Sin o 1 tg o, ecu €0S o0 = 0,6 1 o - yroi | KOOpAMHATHON YETBEPTH

T
Pemute Tpuronomerpuueckoe ypaBHeHue: 2Cos(X + Z) =4/2

PewiTe TPHrOHOMETPHUECKOE ypaBHeHHe: Sin° X — 0,25 =0
PemmTe Tpuronomerpuieckoe ypaBHeHue: 2 C0S X + 2 =0
PelnTe TPUrOHOMETPHYECKOE ypaBHeHHe: 2 Sin° X +sinx—1=0
PelnTe TPUrOHOMETPHYECKOE ypaBHEeHHe: 2 Sin® X + 7sin X — 4 = 0

Pemmure Tpuronomerpuueckoe ypaBHenue: 2 sin(x + %) +42=0

Pemmre Tpuronomerprueckoe ypaBHeHue: 2 €0S X — 3 =0
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16\ (125Y
29. PemuTe mokasarenbHOE YpaBHEHHE: | — | =| —
25 64
30. Pemnte rokasareinsHoe ypaBHerue: 2 - 47 — 17 - 4*+ 8 =0
31. Pewmnre nokasarelpHoe ypaBHeHue: 37 —4 - 3+ 3 =0

2x+3
32. Pemnre mokazaTelbHOE ypaBHEHHE:! (5) =457

OOyuvaromuecss JTOMYCKAalOTCSl K clade 5K3aMeHa IMPH BBHIMOJIHCHWUW BCEX BHJIOB
CaMOCTOSITENIbHOM padOThI, IPAKTHUECKUX U KOHTPOJIBHBIX paboOT, MPEAyCMOTPEHHBIX paboueit
IpOrpamMMoil ¥ KaJleHAapHO-TEMATUHYECKUM IIJIAHOM JTUCLUILIUHBIL.

IlepeyeHb BONMPOCOB K IK3aMEHY

Yacts A

13. Kopenb n-o#i ctenenu. CBoicTBa KOpHSA N-0# crenenu. O600111eHne NOHATHS O
1oKa3aTesie CTeleHU

14. Tlonsitue norapudma u ero coiicrsa. OCHOBHOE JIOTapu(hMUIECKOE TOKIECTBO.

15. lecsituunble U HaTypaibHble Jorapu@msl. [lpaBuna nelictBuii ¢ norapupmamu. Ilepexon
K HOBOMY OCHOBAHHIO.

16. Jlorapudmuyeckue ypaBHenus. [Ipuemsl pemenus. [Tpumepsr.

17. Jlorapudmuueckas ¢pynkius. Ee cBoiicTBa, rpaduk

18. Tpuronomerpuueckue GpyHkuuu. OnpeneneHue CHHyca, KOCUHYyca, TAHIeHCa,
KOTaHTeHca.

19. Papnannas mepa yria. [lepexon oT rpaycHOM Mepbl K paiMaHHONW U HA00OPOT.

20. 3aBHUCUMOCTBH MEXIY TPUTOHOMETPUIECKUMHU (PYHKIIUSMH OJHOTO YIJIa.

21. ®opmyIibl JBOMHOTO yriaa. POpMYIIbI CIOKECHHUS.

22. PerreHue nMpoCTEHINX TPUTOHOMETPUIECKUX YpaBHEHUI.

23. Tpuronomerpudeckne GyHKIuu. OONaCTh ONpEACTICHUS 1 MHOKECTBO 3HAYCHUN
TPUTOHOMETPUUYECKUX (QYHKLUH.

24. O6paTHble TPUTOHOMETPUUYECKHE (DYHKIIUH.

25. OCHOBHBIE IOHATUSI KOMOMHATOPUKU: pa3MeEIlEeHUs, IEPECTAaHOBKU U COUETaHMS.

26. Teopus BeposiTHOCTENH. CoOBITHE, BEPOSATHOCTH COOBITHS.

27. 3aBUCUMOCTb M HE3aBUCUMOCTH COOBITUNH. COBMECTHOCTh U HECOBMECTHOCTH COOBITHI.
[TpoTHBOMOIOKXHOCTD COOBITHIA.

28. Teopus BeposiTHOCTEH. CII0KEHNE B YMHOKEHUE BEPOSTHOCTEH.

29. [lpupamenne GyHKINU U IpHpalieHne apryMmenTa. OnpeaeneHne mpou3BOHOM.

30. ®usnueckuii ¥ MEXaHUICCKUI CMBICI TPOU3BOTHOM.

31. YpaBHeHHe KacaTeabHOU K TpaduKy GyHKIUU

32. IIpaBuna u popmyinsl 1updepeHInpoBaHmsL.

33. [IpuMeHeHne TPOU3BOTHOM /ISl HAXOXKIEHUS dKCTpeMyMa (QyHKIIUU

34. TlonsiTue WHTETpaja u NepBooOpasHO

35. Teopema Hrrorona — JleiiOamIIa

36. Crepeomerpust. OCHOBHBIE aKCHOMBI CTEPEOMETPUH U CICIICTBHS U3 aKCHOM.

37. [IpsiMbIe U TUIOCKOCTH B IPOCTPAHCTBE. B3aMHOE pacionokeHue IBYX MPSIMBIX B
MIPOCTPAHCTBE.
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38.
39.

40.
41.
42.
43.
44,
45,
46.
47.

48.

49,

50.

51.
52.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.
43.
44,

45.
46.

B3anmHoe pacnonokenue npsMoi U miockocTH. [lapamienbsHOCTh TPSAMOM U IITIOCKOCTH.
B3anMHOe pacnosnokeHue IByX INIOCKOCTEN B IPOCTPaHCTBE. [IepreHIuKyIsspHOCTh
JIBYX TIJIOCKOCTEH.

JIByrpaHHBIN yroil. YToja MEXAy INIOCKOCTSMM.

Mmuororpanauku. Bepmunsl, pedpa, rpanu MHOrorpanHuka. @opmyna Ditnepa.

[Ipusma u ee coiicTBa. [Ipsimas 1 HaKJIOHHAS] TPU3MBI.

[IpaBunbHas npusma. [lnomanbk 60KOBOIH U OJIHON MOBEPXHOCTH TIPU3MBI.

Ky®6. Iapannenenunen u ero cpoiictBa. O0beM kyba. O0beM mapasuiesienurne/a.
[Tupamua u ee croiicta. [nomans 60KOBOM M MOJIHON MMOBEPXHOCTH MTUPAMHUIBI.
IIpaBunbHas nupaMua. Y cedeHHas MUPAMUAA.

[IpencraBnenue o NpaBUIBHBIX MHOTOTPAaHHHUKAX (TETpadap, KyO, OKTadaAp, TOJAEKadAP U
HUKOCAdIP).

Tena u noBepxHoctu Bpamienus. Hunuaap. OcHoBanus, BICOTa, O0OKOBAst MOBEPXHOCTb,
oOpazyroias, pa3Beptka. [lnomaas 60k0BOH U MOTHON TOBEPXHOCTH.

Tena u moBepxHocTH Bpamienus. Konyc. OcHoBaHue, BbICOTa, 00OKOBAas IOBEPXHOCTD,
oOpazyromas, pa3Beptka. [Inomaas O0KOBOI U MOTHOM MOBEPXHOCTH.

ap u chepa. [Tnomans noBepxHocTu chepsl.

Ceuenus mapa u cepsl.

dopMyibl 00beMa MUPAMU/IbI, WJIMHIpA U KoHyca. PopMya oObema 1mapa.

Yacts B
x—16  x%5+4

YHupocTute BeIpaXkeHue ——— | ———
P p x+x05+1 " x15-1

Y HaIUTE €ro 3Ha4eHue npu x = 2,25
_3 1 2 4
PacrosoxkuTe uKcia B Hopske Bo3pactanus 2 4; 2, E; 23:2°3

3anmcarh B BUJE OOBIKHOBEHHOU JIPOOM OCCKOHEUHYIO ACCATHYHYIO IPO0kh: 4,(8);
-2,6(93).

0 (12 5 2 (1)
Pacnionoxwure uncia B mopsiiKe BO3pacTaHHsI 3 ; 3 ;9 3; 34; 3

Boranciute: 10945 + 10g 425 + IOg4i
125

Beruncnure: 109372 — |Og3@ +log318
27

Beruncure: |0g4} + 109436 +; |Og4§
5 81

Pemute norapupmudeckoe ypaBHEeHHE: I093 (ZX '1) 2

Pemure norapudMuueckoe ypaBHeHUE log 5 (x+1) =log 5 (4x-5)

Pemmte nmorapupmudeckoe ypasuenue logs (3x —5) = logs (X — 3)

Pemmre norapudmudeckoe ypaBHEHHUE log, (x + 3) = 4

Pemmre norapudmudeckoe ypaBHEHHUE log, (4 - X) + log, (1 — 2x) = 2log , 3

Pemute norapudmudeckoe ypasuenue Ig (3 —x) —1g (x +2) =2 1g2

v C1-sin*a
NPOCTHUTE BHIPAKEHHE: ————

cos“a -1
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47.

48.

49.

50.

5l.
52.
53.

54.

55.
56.
57.
58.

59.
60.

61.

62.
63.

64.

65.

66.
67.

68.

69.

70.

71.

72.
73.
74.

75.

sin(360° — ) cos(—a)
cos(180° + &)

Yrpocrure Bipaxenne: 1 + cos® o, — sin® o

Ynpocture BepaKeHUE:

sin(e — Hitg(-a)
VYrpocture BelpakeHHeE: 2’9

T
cosC +a
Gra)

. . 5 .
Haiinure cos o u tg o, ecnu sin o = 3 u o - yroi Il koopauHaTHOM YeTBEPTH

Haiinure cos oo m tg a, ecu sin oo = 0,6 1 o - yroa [ kKoopaiMHATHON YETBEPTH
Haiimure cos o u tg a, eciu Sin o = — 0,8 1 o - yroxn |1l koopauHaTHO# YeTBEpTH
Haiinure Sin oo u tg o, ecam €0S o= 0,6 u o - yrou | KOOpAMHATHON YETBEPTH

T
Pemure Tpuronomerpuueckoe ypaBHeHue: 2 Cos(X + Z) =4/2

PewiTe TPHrOHOMETPHUECKOe ypaBHeHne: Sin° X — 0,25 =0
Pemnre Tpuronomerpuueckoe ypaBHenue: 2 C0S X + {2 =0
PeliTe TPHrOHOMETPHIECKOE ypaBHeHne: 2 Sin’ X +sinx — 1 =0
PewiTe TPHrOHOMETPHYECKOE ypaBHeHHe: 2 Sin’ X + 7sin X — 4 = 0

Pemure Tpuronomerpuueckoe ypaBHeHue: 2 sin(X + %) +42=0

Pemmre Tpuronomerpudeckoe ypaBHenue: 2 C0S X — 3 =0

16)"° (125Y
Pemnre nokasarenbHOE ypaBHEHHE: | — | =| —

25 64
Pemnte mokasatensHoe ypapHenue: 2 - 4 — 17 -4+ 8=0

2 -
Pemmre nmokasarenbHoe ypaBHenue: 37 —4 -3 +3=0

2x+3
Pemute nokazarteapHOE ypaBHeHI/IeZ (5) = 4,5)(72

o 1
HanummTe ypaBHeHHe KacaTelbHOH K rpaduky ¢pynkiun f (x) =5 - > x? B TOUKE X = 2.

CocTaBbTe ypaBHEHHe KacaTenbHoil K rpaduky pynxuun f(x) = ¢™ B Touke Xo = 0.
3anummTe ypaBHeHHE KacaTelbHOM K rpaduky ¢pynkuuu f(x) =3 x> + 5X B TOUKe (1;8).

5-X

Haiiqure npousBoaayo GyHKimn Y = X+

. . T
Haiigure 3HaueHne npon3BoJHON QYHKIUN y =3x + 4 — 5sin X B TOYKE X, = —
2

3+2X
X—5

HaiinuTte npon3BoaHy0 QyHKIMHN Y =

Haiinure npousBoanyo GyHKIMHE Y = —% x* +3x* —2x+11

HaiiauTe npon3BoaHyI0 GYHKIHH Y= X" — X ( X3+ 7).
Haiitu npomexxyTku Bo3pacTanus GyHKIHUU Y = X2 —2x +3.
Uccnenyiite pynxumio f(x) = 3x° — 20 x° Ha Bospacranmue (yObIBaHIE) U 9KCTPEMYMEL.

Uccnenyiite pynkmuto f(x) = %x“ + iXB — 3 Ha Bo3pacTanue ( yObIBaHUE).
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76.

77.

78.

79.

80.

81.
82.

83.
84.

85.

86.

87.

88.

89.

90.

91.

92.

2
Bhl4uciure MHTErpan I(xz +2x +1)dx
-1

Borunciute unterpan | Sin 2xdx .

[N [y

Brraucnure HHTErpal I \/—

8
3/.2 d
Bpruncnure naTerpan X Ux
1

1
Beruncnure uHTErpan j(1+ 2x)"dx
0

. . . 1 .
Haiinure obumii Bua nepBoodpasnoit st pynkuuu f (x) = — - sin 3x
X

Haiitu neppooGpaskyro gyuxuun f (x) = 3x° + 2 x — 1, rpaduK KOTOPOH IIPOXOHUT Y4epes
Touky M ( 2;4).

Haiinure nepBooOpa3znyto GyHKIUH X Jx - 3 i/xT

s pysaknuu f(x) = (2x + 5)6 HalauTe NepBooOpa3Hyto, rpaduKk KOTOPOM MPOXOIUT
uepe3 Touky M (- 2; 3).

B smuke 20 mapos, u3 Hux 12 Genbix, octanbHble TonyoObie. M3Bnekator 2 mapa. Haittu
BEPOATHOCTH, YTO 00a 1mapa Oebie.

B nepBoii ypue coaepxkutcst 8 cuHux u 10 kKeNThIX mapoB, BO BTOPoit 4 6enbix u 12
JKENTBIX AapoB. M3 KaxX10M ypHBI Haylayy U3BJIEKIU 110 0OqHOMY mapy. Haiitn
BEPOSATHOCTH TOTO, YTO 00a N3BJICUEHHBIX 1Iapa KEJITOrO 1IBETA.

AngaBuT HEKOTOPOTO sA3bIKA CONEPKUT 12 OyKkB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OyKB 3TOro andasuTa, €ciau OYKBBI B CJIOBaX MOTYT
HOBTOPATHCS?

AndaBuT HEKOTOPOTO sA3bIKA COAECPKUT 12 OyKB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OyKB 3TOro andaBuTa, €ciiv OYKBbI B CJIOBaX HE MOTYT
MOBTOPSTHCS?

B xop3une 16 mapoB, u3z Hux 14 Genbix, octansHble cuHue. M3BnekaroT 2 mapa. Haiitu
BEPOATHOCTH COOBITHI TOT0, YTO 00a I1apa CUHKE; EPBBIN 1I1ap Oeblii, a BTOpO CUHUH.
Ha nexypcTBo U3 3 ManbuuKoB U 4 1eBOYEK Cay4yailHO OTOMparoT 4 AeKypHBIX.
CKOJIBKMMH crIOcO0aMH UX MOXKHO OTOOpaTh MPH YCIOBUHU, UTO OYAYT OTOOpaHsbI 2
MaJIbYMKa U 2 IeBOYKU?

VY CTpoiCTBO COCTOUT U3 TPEX AIIEMEHTOB, pabOTAOLINX He3aBUCUMO. BeposTHOCTH
0€30TKa3HOM pabOoThI 3a ONpPeIETICHHBIN TPOMEKYTOK BPEMEHH I1EPBOr0, 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 BHIOpATh AEKYPHOTO U €ro NoMoIIHUKa. CKOJIBKUMH crioco0amMu
3TO MOXKHO cJieaTh?
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93. JlmaroHanb 0CEBOTO CEUCHHUs MIJIMHpa paBHA 12 cM, a paanyc OCHOBAaHUSA — 6 CM.
Haitgure BbICOTY UIMHIpA.

94. B npaBUIbHOM YeTHIPEXYTOIBHON MpaMuie BbICOTa paBHa 12¢Mm, a anodema - 15¢cm.
Haitgure nuomaas noJIHOW MOBEPXHOCTH MUPAMU/IBI.

95. B ocHOoBaHMM NpaBUIIbHOM YeThipexyronbHoit mpusmMel ABCDA;B1C1D; nexur kBagpat
co cropoHoii 4 cm. [luaronans npusmsl AC; oOpa3yer ¢ miockocThio ocHoBanus ABCD
yroxa 60°. Haiiiure BBICOTY IPU3MBI U TUIOLIAb TOJTHOM MOBEPXHOCTH.

96. JlnaroHaib NpaBUIBHOMN YETHIPEXYTOJIbHOM MPHU3MbI COCTABIISIET ¢ OOKOBOM TPaHbBIO YTOJ
60°. Haiiiure 00beM MPU3MEI, €CITH CTOPOHA OCHOBAHUS 8cm

97. Pannycel OCHOBaHUH YCEYEHHOTO KOHYca paBHBI 12 cM u 6 cM, a oOpa3yrolas
HAaKJIOHEHA K IJIOCKOCTH OCHOBaHUs 1o/ yriioM 45°. HaliquTe miomaas 1 00bem
YCEUEHHOTr0 KOHYCA.

98. HaiiguTe MOTHYIO TIIOMIAAb MOBEPXHOCTH U 0O0HEM MMUPAMUJIBI, Y KOTOPOI BBICOTA paBHA
2 M, a OCHOBaHUEM MUPaMUJIbI ABJISIETCS KBAJIpaT CO CTOPOHOM 3 M.

99. OcHOBaHUEM MUPAMUBI SBJISETCS TPEYTOJIBHUK co cTopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnast OoxoBasi rpaHb HaAKJIOHEHA K OCHOBaHUIO 1o yriioM 60°. Haiiaure o0bem 1
TUI0MIa/1b OOKOBOM MOBEPXHOCTH MUPAMUIBI.

100. Haiigute cTopoHy OCHOBaHUS M BBICOTY MPABUIBLHOM YETHIPEXYTOBHON PU3MBIL,
eclu SHOHH=9OCM2, S60K=40CM2.

101. Bricora nununapa pasHa 10 am. [lnomans ceueHus UIMHIPA MII0CKOCTBIO,
napajuieIbHON OCH NUJIMHAPA U yIajdeHHo! Ha 9 M oT Hee, paBHa 240 1M 2, Haiinute
paanyc HUINHIPA.

102. OcHoBaHMe MPSIMOI MPU3MBI — PAaBHOOEJPEHHBIN TPEYTOJIBHUK CO CTOPOHOM 6 cM,
a muaroHanb 0okoBoi rpanu 10 cm. Haiiaure mmomans 60KOBOW TOBEPXHOCTH U 00BEM
MPU3MBL.

103. B mpaBmIIbHOM 4eThIpeXyrojabHOM MpU3Me IIIOIIa > OCHOBAaHUS paBHA 25 cM?, a
BbIcoTa 4 cM. Haiiaure nuaronanbs 1 00beM MPU3MBI.

104. OcHOBaHMEM NPSIMOI IPU3MBI CITYKHUT MPSIMOYTOJIbHBIN TPEYTOJILHUK C KaTeTaMH
12 cM u 5 oM, BeIcoTa ipu3Mbl paBHa 8 cM. Haiiaurte miomaab NoJHON MOBEPXHOCTH.
105. Paanyc okpyXHOCTH, ONIMCAHHON OKOJIO OCHOBaHUS MPABUIILHOW MECTUYTOJIbHOMN
npu3Mel, paBeH 3 cMm. HaliauTe mioniaab mojHo#M MOBEpXHOCTH MPU3MBI, €CIIH €€ BhICOTa

paBHa 10 cm.

106. JlnaroHasib mpaBUIIBHOM YETHIPEXYTOJIBHON IPU3MBI COCTABISET ¢ OOKOBOM
rpanbio yrou 30°. Haiinute miomazabs O00KOBO MOBEPXHOCTH U 00BEM NMPU3MBI, €CIH

CTOPOHA OCHOBAHUA \/E CM.

107. Bricora mummHIpa Ha 12 cm Oosbiie ero paauyca, a IIomaab MOJTHON
MOBEPXHOCTH paBHa 288 m cM?. Haiiure panuyc OCHOBAaHHUS LIMJIMH/IPA.

108. JluaroHanb MpaBUIBHON YETHIPEXYTOIBHOM MPU3MBI COCTABIISAET ¢ OOKOBOM
rpasbio yroua 60°. Haiimute 00beM MpHU3MBbl, €CJIM CTOPOHA OCHOBAHUS 6 CM.

109. Huametp mapa paBeH BbICOTE KOHYCa, 00pa3yromias KOTOPOTO COCTaBIISET C
MJIOCKOCTHIO OCHOBaHUs yroy 60°. Halitu oTHOmeHne 00bEMOB KOHYCa U II1apa.

110. Pannyc mapa pasen R=5. Haligure miomaas moJHON NOBEPXHOCTH BIMCAHHOTO B
map kyoa.

111. Paguycsl ocHOBaHHUI yceueHHOTro KOHYyca paBHbI 4 cM U 12 cM, a oOpa3yromas

paBHa 17cm. HaiinuTe: a) BBICOTY YCEUEHHOTO KOHYCa; 0) IUIOMIAAb OCEBOTO CEYCHUSI.
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112. B ocHoBanuu npaBunbHO# yeTbipexyroiabHoit mpusmbl ABCDA1B1C1D; nexur
KBaJIpat co cropoHoit 8§ cm. uaronans nmpusmel AC; 00pasyer ¢ TNIOCKOCThI0 OCHOBAHUS
ABCD yroa 30°. Haitaute BBICOTY MPU3MBI U ILIOIIA b MTOJTHON MTOBEPXHOCTH.

4 Cucrema onenuBanusi komiiekta ®OC Tekymero KOHTPOJIsSl M MPOMeKYTOYHOI
arrecTaumnu

[Ipu olleHWBaHWUU MPAKTHYECKON M CAMOCTOSTEIHLHOU paboThl U (HOPM MPOMEKYTOTHON
aTTecTallMy 00yJaroIlerocs: y4uThIBaeTCs Clelyollee:

- KAYeCTBO BBINIOJHEHUS IPAKTUIECKOI YacTu pabOTHI;

- KayecTBO 0(OpMIIEHUS OTYETa 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONPOCHI IPHU 3aLIUTE PAOOTHI.

Kaxnplit BuJ paboThl OLIEHUBAETCS 110 MATH OalbHON LIKae.

«5» (OTIMYHO) — 3a IITYOOKOE M MOJHOE OBJIAZICHUE COJIEpKAHUEM Y4eOHOro MaTepHara,
B KOTOpPOM oOOydarouuiics cBOOOJHO W YBEPEHHO OPUEHTHUPYETCS; 32 YMEHHUE INPaKTHUECKU
OPUMEHSTHh TEOPETUYECKHE 3HAHUS, BHICKa3bIBaTh M 000CHOBBIBATH CBOM CYXKJeHHs. OneHKa «5»
(OTNIIMYHO) IpenoaaraeT rpaMOTHOE M JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopowo) — ecau OOy4aroUIMiicsl MOJIHO OCBOWMJ Y4eOHbIM Marepuan, BlIaJeer
HAy4YHO-TIOHATUMHBIM alllapaTOM, OPHEHTHPYETCS B M3YYEHHOM MaTepuaje, OCO3HAHHO
IPUMEHSIET TEOPETUUECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
¢dopma oTBEeTa UMEIOT OT/EJIbHbIE HETOUHOCTH.

«3» (yIOBIETBOPHUTEIBHO) — €CIH O0YJarOIIuiicss 0OOHApYKMBAEeT 3HAHWE W MMOHMMaHUE
OCHOBHBIX MOJOXEHUH yuyeOHOro MaTepualla, HO U3JaraeT ero HEroJHO, HEelocCleA0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTHU, B NPUMEHEHUU TEOPETUYECKUX 3HAHUM IPU OTBETE€ HA NPAKTUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKIECHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIM OOy4YaIOIIMICI HMEET pPa3po3HEHHBIE,
OeccucTeMHble 3HaHUS, JOMYCKAeT OLIMOKM B OMNpeAeiIeHUU 0a30BbIX MOHATHH, UCKaXKaeT UX
CMBICJI; HE MOXKET ITPAKTUYECKH IPUMEHSATh TEOPETUUECKUE 3HAHUS.

Kpurepun oueHuBaHusi NpaKTHYECKUX padoT.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAJIbHO OLIEHKON «5» (OTIMYHO).

Kaxnoe 3a1anue olleHUBaeTCs MaKCUMAJIbHO OLIEHKOH «5» (OTJIMYHO).

1o pe3ynbTaram OlIEHWBAaHUS BCEX 3aJaHUN OIIEHKA COOTBETCTBYET CPEAHEH.

Kpurepun onieHnBaHus pelIeHUH 3a1ad.

«5» (OTIIMYHO) — COCTaBJIEH MPABUJIBHBIA AJTOPUTM PELICHUS 3aJauyd, B JOTMYECKOM
paccyXIeHHH, B BIOOpE HOPMATUBHBIX UCTOYHUKOB U PEIIEHUH HET OIMOOK, MOJyYeH BepHBII
OTBET, 33/Jlauya pellleHa palliOHAIIbHBIM CIIOCOOOM.

«4» (XOpOoIIO) — COCTaBJIEH NPaBWIBHBIA alrOpUTM pELIeHHs 3a7ayd, B JIOTHYECKOM
pacCyXJ€HUM U pEIIeHHH HeT CYUIECTBEHHbIX OHIMOOK; MpaBWJIbHO CJAElaH BBIOOp
HOPMATHBHBIX HCTOYHHUKOB; €CTh OOBSICHEHUE PEILIeHMs, HO 3ajjaya pellleHa HepaloHaTbHbIM
CIIocoOOM MIIM JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, ITOJIy4eH BEPHBIH OTBET.

«3» (yIOBIETBOPUTEIBHO) — 3aJaHHE BBINOJIHEHO, B JIOTHYECKOM PACCYXJICHHM HET
CYILIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3a/1aua pellieHa He MOJHOCThIO WIN B O0LIEM BHIE.

«2» (HeylOBJIETBOPUTEIHHO) — 33/1a4ya pelieHa HePaBUIbHO.

Kpurepun onieHuBaHus cCaMOCTOSATEIbHBIX PA0OT.

Kpurepun onieHnBaHusl pelieHUH 3a1au.

«5» (OTJIIMYHO) — COCTaBJICH MPAaBUJIBHBIA AJTOPUTM PELICHHS 3aJauyd, B JOTHYECKOM
paccyXIeHHH, B BHIOOpE HOPMATUBHBIX UCTOYHUKOB U PEIIEHUH HET OIINOOK, MOJyYeH BEepHBIN
OTBET, 33aJ]auya pellleHa palliOHAIBHBIM CIIOCOOOM.

«4» (XOpoII0) — COCTaBJIEH NPaBWIBHBIA alTOPUTM pELIeHHs 3a7ayH, B JIOTHYECKOM
pacCyXJI€HUH U pEIIeHUH HEeT CYIIECTBEHHbIX OMIMOOK; MpaBWJIBHO CJAeJaH BBIOOp
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HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIICHUsS, HO 3a/lada pelieHa HeparroHATbHBIM
Croco0OM WJIH IOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMMUOOK, TTOJIYYeH BEPHBINA OTBET.

«3» (yIOBIETBOPUTENIbHO) — 3aJaHUE BBIMIOJIHEHO, B JIOTHYECKOM pPAaCCYXXJIECHUU HET
CYILIECTBEHHBIX OLIMOOK, HO JOIYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHHMKOB; 33/1a4a pelieHa He MOJHOCThIO UK B 00IIeM BUJIE.

«2» (HEeYIOBJIETBOPUTEIIHLHO) — 3a/1a4ya pelIeHa HEMPAaBUIbHO.

Kputepun oneHuBaHus KOHTPOJILHBIX PadoT.

«5» (otmmuHo) — pemiero 81-100% 3amanuid.

«» (xopomio) — pemeno 61 — 80% 3ananuid.

«3» (yIIOBIETBOPUTENHHO) — petieHo 41 — 60% 3ananuii.

«2» (HeYIOBJIETBOPUTENHHO) — perieHo MeHee 40% 3anaHuil.

Kpurepun ouenuBanus 1upPepeHunpoBaHHOIO 3a4eTa

— BBIMOJIHEHO MPaBUIIbHO 9-11 3ananuii — onenka «otauaHo» (80 — 100%);

— BBIMTOJIHEHO MPABUIIBHO 6-8 3a1aHuil — OleHKa «X0opoIro» (55— 79%);

— BBITNOJIHEHO MPABUILHO 4-6 3a/JaHUI — OIIEHKA «YyIOBIETBOPUTEIHHOY

(36-54%);

— BBITMOJHEHO MpaBuiIbHO 0-3 3a7aHUil — OLIEHKA «HEYOBIETBOPUTEIHHO»

(0-35%).

Kputepun onieHUBaHHs 0TBETOB MO YK3aMeHAIMOHHBIM OHJIeTaM.

OTBeT MO »HK3aMEHALMOHHOMY OWJIETy OLIEHHBAETCS MAaKCUMAaIbHO OICHKOW «5»
(OTIMYHO).

[TepBrIii BONPOC MaKCUMAJIBHO OLIEHUBAETCS OLIEHKON «5» (OTIUYHO).

Kaxxnas u3 aByx 3a/1a4 OLIEHUBAETCS OTIEITBHO MAaKCUMAIIBHO OIIEHKOM «5» (OTJIIMYHO).

[To pe3ynbTaTam olleHUBaHUS BCEX TPEX 3a/laHUM OLIEHKA COOTBETCTBYET CpEIHEH.
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