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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCHUILJIAHBI

1.1. O6saacTh npuMeHeHus1 pado4eil MporpaMmbl

Pabouas mporpamma o0061eoOpazoBaTesibHON Y4eOHON AUCHUIUIMHBI SIBISIETCA YacTbIO
OCHOBHOH 00pa3oBarenbHON mporpamMmbl B cooTBeTcTBHH ¢ DPI'OC s crenuaibHOCTH:
44.02.02 IIpenooasarue 6 Hauanbhvix kiaccax (YKpymHEHHAs rpymia cnenuaibHoctel 44.00.00
Ileoacocuueckoe obpazosanue), g 00yJaIOMIUXCSI OUHOU (HOPMBI 00yUEHHSL.

Pabouas nporpamma pazpaborana B coorBercTBuu ¢ ®I'OC cpennero oomero oopa3oBaHus.

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

Oo6meobpa3oBatenbHas ydeOHas gucuurmummaa OVILI3  Mamemamuxa u3y4daercss B
obmeooOpazoBatenbHoM I1ukie ydeOHoro mrana OOII CIIO na 6a3e OCHOBHOrO OOIIEro
o0Opa3oBaHUs ¢ MOy4eHuEeM cpeaHero obmiero oopaszosanus (IITICC3)

1.3. Iliianupyembie pe3yJbTaThl 0CBOCHUS THCIUIJINHBI:

1.3.1. OcBoeHue cojaepxanus 0011e00pa3oBaTEIbHON y4eOHON NUCIMIUIMHBI 00ECIeYMBaET

JOCTH)KEHUE 00YyYaIOLIMMHUCS CIEAYIOIINX Pe3yJbTaToB:

JIMYHOCTHBIX:

— c(OpMHUPOBAHHOCTh NPEACTABICHUH O MaTeMaTHKE KaK YHHMBEPCAJIbHOM S3bIKE HAYKH,
CpeACTBE MOJICTUPOBAHMSI IBJICHUN U NPOLIECCOB;

— NOHMMAaHHE€  3HAYMMOCTHM  MaTeMaTHUKW  JJIsi  HAay4YHO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTH OTHOLIEHUS K MaTEeMaTHKE KaK K YaCTH OOLIeYeIOBeUeCKON KyJIbTYpBI;

— Pa3BUTHUE JIOTMYECKOI'O MBIIUIEHUS, POCTPAHCTBEHHOTO BOOOPa)KE€HUs, aJTOPUTMUYECKOM
KyJIbTYpbl, KPUTUYHOCTM MBIIUIEHUS Ha ypOBHE, HeoOxoaumMoMm Juis  Oynyuiei
poeCCHOHATILHOM 1eATENIbHOCTH, Ul IPOI0JKEHUs 00pa30BaHMs U CaMOOOpa30BaHMs;

— OBJIQJICHHME MAaTEMaTHYECKUMH 3HAHMSIMA M YMEHHSMH, HEOOXOAWMBIMH B TIOBCEIHEBHOM
KU3HU, JJIS OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAy4YHBIX JUCLUMIUIMH U JUCHMIUIUH
po(eCCUOHATLHOIO IUKJIA, Ui IOJy4deHHs oOpa3oBaHUs B 00JacTAX, HE TPeOYIOLIMX
yrayOJIeHHONH MaTeMaTUYeCKOM MOATrOTOBKHY;

— FOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHIO C HUCIHOJb30BAHHEM HH(OPMAIIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJOIMH, B TOM YHCIIEé caMOOOpa30BaHUIO, HA NMPOTSIKEHUH BCEH
YKU3HU; CO3HATEIbHOE OTHOULIEHHE K HENpPEpPHIBHOMY OOpa30BaHMIO KAaK YCJIOBHIO YCHEIIHOM
npo¢ecCHOHATBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;

— TOTOBHOCTB U CIIOCOOHOCTh K CAMOCTOSITEIbHON TBOPUYECKOW U OTBETCTBEHHOM J1€ATENBHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMM B 00pa30BaTEIbHOM,
OOLIECTBEHHO TMOJIE3HOM, Y4eOHO-MCCIEeI0BAaTENbCKOW, TPOEKTHOW M APYTUX BHJIAX
NESTENBHOCTH;

— OTHOIIEHHE K MpPO(ecCHOHATBHOM AESITEIbHOCTH KaK BO3MOXHOCTH Y4YacTUS B PELICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHALIMOHATIBHBIX TPOOIIEM;

MeTanpeaMeTHbIX:

— YMEHHE CaMOCTOSITEJIbHO  ONPENENATh ILEJINU JAEATEIbHOCTH M COCTaBIATh  IUIAHBI
NESTENbHOCTH;

— YMEHHE NPOAYKTHMBHO OOIIAThCS M B3aUMOJEWCTBOBaTH B IIPOLECCE COBMECTHOM
NEeSTeNIbHOCTH, YYUTBIBATh TO3UIMHM JPYTUX YYAaCTHUKOB JAESITEIBHOCTH, 3(PPEKTUBHO
pasperiatb KOH(PIUKTHI;

— BJaJIcHWE HaBbIKAMHU  IIO3HABATENIbHOM, y4eOHO-UCCIIEOBATENLCKOH M IPOEKTHOM
NeSITeIbHOCTH, HAaBBIKAMU pa3pelieHust npooiem;

— FOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTENIHOW  MH(OPMALMOHHO-TT03HABATEIbHON
JeSITeIbHOCTH, BKIIIOYas YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHUKAX MH(OpMAINH,
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KPUTHUYECKH OLIEHWBAaTh W WHTEPIPETHUPOBATH WH(GOPMAIMIO, MOJYYaeMyI0 U3 Pa3IUYHBIX
HMCTOYHUKOB;
BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JJOTMYHO W TOYHO M3J1araTh CBOKO TOYKY
3pEHHUs], UCTIOIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;
BJIQJICHUE HaBBIKAMH IMO3HABATEIHHOU pedieKCHM KaK OCO3HAHMS COBEPIIACMBIX JICHCTBUUN H
MBICIUTEIBHBIX MPOLECCOB, KX pE3yJbTaTOB M OCHOBAHWM, TIpaHULl CBOEro 3HAHUA U
HE3HAHUs, HOBBIX ITO3HABATEIBHBIX 337a4 U CPEACTB IS UX JOCTHUKEHUS,
[[EICYCTPEMJICHHOCTh B TOWCKAX W MPHHITHH PEUICHUH, COOOpa3sHTEIbHOCTh M WHTYHUIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHUN; CIIOCOOHOCTH BOCIPUHUMATH KpacoTy M
FapMOHHUIO MUDA;
NpeAMEeTHBIX:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK YaCTH MUPOBOW KYIbTYpPbl U MECTE
MaTeMaTHUKd ¥ MHPOPMATHKU B COBPEMEHHOH IHUBWIM3AIMH, CIOCOOAX OMMCAaHUS SBICHUI
pEeabHOr0 MUpa Ha MATEMATUYECKOM SI3BIKE;
cOPMUPOBAHHOCTh MPEACTABICHUN O MAaTeMaTHYECKMX MOHATHSIX KaK Ba)KHEHIInX
MaTeMaTUYECKUX MOJENSX, IO3BOJSIOIIMX OINMCHIBATh W H3y4yaThb pA3HbIE IMPOLECCH U
SIBJICHUSI, B TOM YHUCJIE C TTOMOIIBI0 MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;
BJIAJICHUE METOJaMHU JOKa3aTelIbCTB M aJITOPUTMOB PEIICHHS, yYMEHHE HUX IPUMEHSTH,
MIPOBOJIUTH JIOKA3aTEJIbHbIEC PACCYKIEHUS B XO/I€ PEIICHUS 3a/1ay;
BJIAJICHUE CTAaHAAPTHBIMU MpPHEMAMH PEUIECHUS PAUUOHAIBHBIX M HPPALUOHAIBHBIX,
[I0Ka3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUIN U HEPABEHCTB, UX CUCTEM,;
c(hOPMHUPOBAHHOCTH MPEIICTABICHUI 00 OCHOBHBIX IMOHATHUSX MAaTEeMAaTUYCCKOTO aHAIM3a M UX
CBOWMCTBAx, BJIAJICHUE YMEHUEM XapaKTEpH30BaTh MOBEACHHE (YHKIUN, WCIIOIh30BAHKE
MOJIYYEHHBIX 3HAHUH JJI ONIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;
BJIAJICHUE OCHOBHBIMH MOHSATUAMU O IUIOCKUX UM IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX
¢durypax, uX OCHOBHBIX CBOMCTBAX;
c(OpPMHUPOBAHHOCTH MPEACTABICHUI O MpolleccaX U SIBJICHUSAX, UMEIOUINX BEPOSTHOCTHBIM
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaJbHOM MHPE, OCHOBHBIX IOHITHIX
3JIEMEHTAPHON TEOPUH BEPOSITHOCTEM;

— BJIAJICHUE HABBIKAMHU HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IPHU
pelIeHnn3anay.

B pesyabrare m3ydenus ydeOHoro mpeamera «MarTemMaTHka» Ha yYpPOBHEe CpeIHEro

o0mmero odpasoBanus o0y4aruuiics Ha 6a30BOM YPOBHE HAYYHTCH:

OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHAMM: KOHEYHOE MHOXECTBO, 3JIEMEHT MHOXKECTBA,
MIOJIMHOXKECTBO, TIepeceyeHne U OOBbEAMHEHHWE MHOXECTB, YHCJIOBBIE MHOXKECTBA Ha
KOOPAMHATHOU MIPSAMOM, OTPE30K, MHTEPBAJ,;

OlepupoBaTh Ha 0Aa30BOM YpPOBHE NOHSTUSIMH: YTBEP)KJIEHHUE, OTPHUIIAHHUE YTBEPKACHMUS,
UCTHHHBIE M JIOXKHBIC YTBEP)KICHMs, NPUYMHA, CJIEICTBUE, YaCTHBIA ciaydail oOIero
YTBEPKICHUS, KOHTPIPUMED;

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

CTPOUTH HA YHUCIOBOW MNPAMOU IOAMHOKECTBO YHUCJIOBOIO MHOXKECTBA, 3aJaHHOE
MIPOCTEUIINMHU YCIIOBHUSIMU;

pacrio3HaBaTh JIOKHBIE YTBEPXKICHMS, OIIMOKM B pPACCYyXKACHUSAX, B TOM UHCIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noBceHeBHOM KNU3HU U IPU U3YYEHUU APYTUX MIPEAMETOB:

HCIIOJIb30BAaTh YHCIIOBBIE MHOKECTBA HAa KOOPAMHATHOW MNPSIMOM ISl ONKMCAHUS PEeaJbHbIX
MPOLIECCOB U SIBJICHUIA;

IIPOBOJUTH JIOTUYECKHUE PACCYKICHUS B CUTYaLIUSAX TOBCEIHEBHOM KU3HU

4



OnepupoBarh Ha 0a30BOM YpPOBHE TMOHSATHUSIMHU: IEJO€ YHCIO, JEIUMOCTh YHCEN,
OOBIKHOBEHHAs! ApOOb, NeCATUYHAS JIPOOb, PAMOHATBLHOE YHCIIO, MPUOIMKEHHOE 3HAUYCHHE
qucia, 4aCTb, O0Ji1, OTHOWICHUC, NPOUCHT, IMOBBIIICHHUC W IMOHMKXCHUC HA 3aJaHHOC YHCIIO
MPOLIEHTOB, MacIITa0;

orepupoBaTth Ha 0a30BOM YpPOBHE MOHATHAMHU: JiorapudM 4YHUCIA, TPUTOHOMETPHUYECKAs
OKPY)XHOCTb, TpajycHas Mepa yrja, BeJMYMHA yIJla, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHI€HC U KOTAHI'€HC YIJIOB, UMEIOIINX
MIPOU3BOJILHYIO BETUYHHY;

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

BBITIOJIHATh HECJIOXHbIE MpeoOpa3oBaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIUX CTEHCHH
qrcen, TM00 KOPHU U3 YUCel, TH00 JorapuMbl YHUCET;

CpaBHMBATh pallOHaJIbHbIC YHCIIa MEXKIY cO00ii;

OLCHUBATh W CPABHUBATHL C PAlMOHAJIBHBIMU YWUCJIAMU 3HAYCHUSA LCJIBIX CTEICHEH YHUCCII,
KOpHEeH HaTypalbHOMN CTETIEHU U3 YHCEll, IOrapiu(pMOB YUCEI B IPOCTHIX CIy4asx;

n300pakaTh TOYKAMU HA YHCIIOBOM MPSIMOH LIEJIbIe U PAllMOHAIbHbIC YHCIIa,

n300pakaTh TOYKAMU HA YMCJIOBOW MPSIMOW ILieJble CTENEHH YHKCel, KOPHU HaTypalbHOM
CTCIICHU U3 YHUCCII, JIOFapI/I(bMI)I YHUCCJ B IPOCTHIX ClIy4dasaX;

BBHITIOJTHATh HECTOXHBbIE MpeoOpa3oBaHUs LEIbIX U JAPOOHO-PAIMOHATBHBIX OYKBEHHBIX
BBIPAKCHU;

BBIp@XKaTh B MPOCTEUIINX CIyYasiX U3 paBEHCTBA OJHY NEPEMEHHYIO Yepe3 IpyTue;

BBIYUCIIATE B IIPOCTBIX CIyYasaXx 3HAUCHUA YUCJIOBBIX U 6YKB€HHI>IX BBIpa)KCHI/IfI, OCYIICCTBJIAA
HE00XO0IMMBIE MOICTAHOBKHU U MPeoOpa3oBaHus;

n300pakaTh CXeMaTHYECKU YTroJl, BEIMYMHA KOTOPOTO BEIPAXKEHA B TPalyCcax;

OLICHUBATh 3HAKH CHHYCA, KOCHHYCAa, TAHT€HCA, KOTAHTE€HCA KOHKPETHBIX YIJIOB.

B noBcenHeBHOM )XKU3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

BBITIOJIHATH BBIYMCIICHUS IPU PEIIEHUH 3aJ1a4 IPAKTUUECKOI0 XapaKkTepa;

BBITIOJHATh MPAKTUYECKUE PACUYEThl C HCIOJIb30BAHHEM NpPHU HEOOXOIUMOCTH CHPABOYHBIX
MaTEpUaJIOB U BBIYUCIUTENBHBIX YCTPOUCTB;

COOTHOCUTH pealbHbIe BEIUYHHBI, XaPAKTEPUCTHKU OOBEKTOB OKPYKAIOIIEr0 MHpa C HUX
KOHKPETHBIMU YUCJIOBBIMU 3HAUCHHSIMU;

MCIOJIb30BaTh METOABI OKPYTJICHUS, MPUOIVIKEHHS U IPUKUIKU TPU PEIICHUN MPAKTUYECKUX
3a/1a4 NOBCEAHEBHOM KU3HU

Pemiate nuHelHbIE ypaBHEHUS U HEPABEHCTBA, KBAJIpaTHBIE YPABHEHUS,

pemiars Jorapudmuueckue ypasHeHus Buaa log a (bx + c¢) = d u npocreiinirie HepaBeHCTBA
Buja logax <d;

pemiaTth Moka3arejbHble ypaBHeHUs, Buaa abx+c= d (rme d MOXHO MpeNCTaBUTh B BUJIE
CTENIEHM C OCHOBaHMEM a) W NpocTeiline HepaBeHcTBa Buaa ax < d (rme d MoxHO
MIPE/ICTaBUTh B BUJE CTENIEHU C OCHOBAHUEM a);.

IIPUBOJUTL HECKOJIBKO IPUMEPOB KOPHEW MPOCTEHUIIEr0 TPUTOHOMETPUUECKOTO YPABHEHMSI
BHJA: SIn X = a, COS X =a, tg X = a, ctg X = a, I71e a — TabJIMYHOE 3HAUE€HUE COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKON (PYHKLIUH.

B noBceiHEBHOM )KM3HU U NIPU U3YYEHUH JIPYTHX IPEIMETOB:

COCTaBJSATh W peEIIaTh YPAaBHEHHUS] M CHUCTEMbl YpPaBHEHUH TpPU PELIEHUU HECI0KHbBIX
IIPaKTUYECKHX 3a7a4

OnepupoBarh Ha 6a30BOM ypOBHE MOHSITHIMH: 3aBUCUMOCTh BEJTMYMH, (QYHKIIHS, apTyMEHT U
3HaYeHue (yHKIMM, 00JacTh OMpeAeNeHUS M MHOXKECTBO 3HAu€HUHl (QyHKUWHU, Tpadux
3aBUCUMOCTH, rpaduk ¢(yHKUMK, HyIH GYHKIUH, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHHE Ha YMCIOBOM NPOMEXKYTKE, YObIBaHHE Ha YMCIOBOM NPOMEXKYTKE, HaubobIIee
U HauMEHblee 3HayeHHe (PYHKIUMU Ha YHUCIOBOM IPOMEXYTKE, Nepuoanyeckas (QyHKIHS,
IIEPHOL;



OrepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMM: HpsAMas U oOpaTHas MPOMOPIHOHAIBHOCTh
JMHENHas, KBaJpaTU4Hasi, JorapupmMuyecKas u IOKa3aTeabHast GbyHKIHH,
TPUTOHOMETPUYECKHE (DYHKIIUH;

pacro3HaBaTh rpauKy JIEMEHTApPHbBIX (YHKIUN: IPAMOM U 00paTHON MPONOPLUOHATIBHOCTH,
JIMHENHOH, KBaJIpaTUYHOM, JorapupMHUEcKOn u [10Ka3aTeNbHON GbyHKIUH,
TPUTOHOMETPHUECKUX (DYHKLIHH;

COOTHOCHUTH I'paUKy IJIEMEHTAPHBIX (PYHKUUH: IPSAMOM B 0OpaTHON MPONOPLUOHATBHOCTH,
JIMHETHOM, KBaJpaTUYHOM, JorapuMUIeCcKoi u MOKa3aTeJIbHON GyHKIHH,
TPUTOHOMETPUYECKHUX (PYHKIUH ¢ (hopMyTaMu, KOTOPBIMUA OHHU 33/1aHBI;

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

onpeneNaTh Mo rpaduky cBoicTBa (QYHKUMM (HYIH, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
IIPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIINE M HAUMEHbIIINE 3HAYEHU U T.I1.);

CTpOUTH 3CKU3 Tpaduka (YHKIHH, YJOBIETBOPSIOMICH NpPHUBEJCHHOMY HaOOpy YCIOBUI
(mpoMexXyTKU Bo3pacTaHusi / yObIBaHMs, 3HaueHUE (DYHKIUHM B 3aJaHHOW TOYKE, TOUYKHU
SKCTPEMYMOB | T.1I.).

B nosceHEBHOM KU3HU U IPU U3YYEHUU APYTHX IIPEAMETOB:

OIpeNeNIATh 10 IpayKkaM CBOWCTBA pealbHbIX MPOLECCOB U 3aBUCUMOCTEH (Haubomblliue U
HAauMEHbBIIME 3HAYEHUs, [POMEXKYTKHM BO3pacTaHus U  yOBIBaHMS, IPOMEKYTKU
3HAaKOIIOCTOSIHCTBA U T.I1.);

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

OIpeNIeNIATh 3HAUE€HUE IMPOU3BOAHOM (PYHKIMM B TOYKE MO HM300pa)KEHUIO KacaTeIbHOM K
rpaduKy, IpOBEAECHHON B 3TOM TOUKE;

pelaTh HECIOXKHbIE 33ja4d HAa IPUMEHEHHE CBSI3U MEXIY IPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa (PYHKIMH, C OAHOH CTOPOHBI, U NMPOMEKYTKAMH 3HAKOIOCTOSIHCTBA U
HYJISIMH [TPOU3BOJAHOM 3TOM (YHKLUHU — C IPYTOM.

B noBceiHEeBHOM KU3HU U TIPU U3YUCHHUHU IPYTUX IPEIMETOB:

MOJIb3YACh TpauKaMu, CpaBHUBATh CKOPOCTU BO3pacTaHUs (POCTa, NOBBILICHUS, YBETUUCHHUS
U T.II.) WIX CKOPOCTH YObIBaHWS (MAJCHUS, CHIDKCHHS, YMEHBIICHUS W T.II.) BEIUYUH B
peanbHBIX MpoIeccax;

COOTHOCHTh TpadUKd pEATbHBIX MPOIECCOB M 3aBHUCUMOCTEH C HMX OIMCAHHSIMH,
BKITIOHYAIOMIUMHU XAPAKTECPHUCTUKU CKOPOCTHU U3MCHCHUS (6BICTpI>II\/JI POCT, IIIAaBHOC MOHMUKCHUC
U T.IL.);

HUCITOJB30BAThH Fpa(l)I/IKI/I PCATBHBIX MPOLECCOB AJId PCUHICHUA HCCIIOXKHBIX IMPUKIAAHBIX 3a1a4,
B TOM YHCJIE OTIPEeiss Mo rpaduKy CKOPOCTh X0J1a Mmpolecca

OnepupoBarh Ha ©0a30BOM ypOBHE OCHOBHBIMH ONHCATEIBHBIMU XapaKTEPUCTUKAMHU
YHCIOBOTO Habopa: cpeaHee apudmMeTHueckoe, MeAWaHa, HauOOJbIlee W HAMMEHBIIEE
3HAYCHUS,

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

BBIUUCIIATH BEPOSITHOCTU COOBITHIA HA OCHOBE TI0JICUETa YHCIIa UCXO/IOB.

B noBceHEBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB:

OLICHUBATh U CPABHUBATH B MIPOCTHIX CIIydasX BEPOSATHOCTU COOBITHI B pealbHOM JKHU3HH;
YUTaTh, CONOCTABIIATH, CPaBHMBATb, WHTEPIPETUPOBATH B IIPOCTHIX CIIydasX peajabHBIC
JaHHbIE, PECTaBIEHHbIE B BUJIE Ta0IHII, JUarpamMmm, rpadukos

Pemrats Hec0KHbBIE TEKCTOBBIE 33/1a4 PA3HBIX TUIIOB;

aHAJIM3UPOBATh YCJIOBHE 3a/ladyd, TpPU HEOOXOAUMOCTH CTPOUTH [UIsl €€ pelIeHUs
MaTeMaTUYECKYI0 MOJEb;



MOHMMAaTh M HUCHOJb30BaTh Ul PEIICHUs 3aJaud MH(OpMAIMIo, MPEACTAaBICHHYIO B BHJE
TEKCTOBOHM M CUMBOJIBHOH 3allMCH, CXeM, TaOJIHL, TuarpaMM, rpauKoB, pUCYHKOB;
JeCTBOBATH IO AITOPUTMY, COJEPIKALIEMYCS B YCIIOBHH 3a]1a4H;

UCIIO0JIb30BATh JIOTHYECKUE PACCYXKICHH TP PELLICHUH 3aJ]auy;

paborate ¢ W3OBITOYHBIMH YCIOBUSIMH, BBIOMpas u3 Bcell uHpOpManuu, TaHHBIE,
HE0O0XOAMMBIE AJIS pelIeHus 3a/1a4H;

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

aHAJTM3UPOBATh U MHTEPIPETHPOBATH MOJYUYCHHBIC PEUICHHUS B KOHTEKCTE YCJIOBHUS 3ajayd,
BBIOMPATH pEIICHNUs, HE IPOTUBOPEYALE KOHTEKCTY;

pelaTh 3a/1a4d Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, MTO€30K U T.I1.;

pelaTb HECIOXKHBbIE 3aJlaud, CBA3aHHBIE C JOJIEBBIM y4YyaCTHEM BO BIJIAJICHUU (PUPMON,
NpeaNpUsTHEM, HEIBUKUMOCTHIO;

pelmaTh 3aJaud Ha IMPOCThbIe MPOLEHTHI (CUCTEMbI CKHJIOK, KOMHUCCHM) M Ha BBIYMCIICHHE
CJIO’KHBIX TMPOLIEHTOB B PA3JIMUYHBIX CXEMax BKJIAJ0B, KPEIUTOB U UITOTEK;

pelmaTb NpPakTUYECKHE 3alauyd, TpeOyrollue HCIOIb30BAHUS OTPULATENbHBIX YHCEN: Ha
OTIpeJIeJIeHUE TEMIIEPaTyphl, Ha ONpe/esIeHIE TIOJI0KEHUSI Ha BpEMEHHOM ocH (10 Hamien 3pbl
U 1ocie), Ha JBMKEHHE JIGHEXHBIX CpeICTB (NMPHXOJA/pacxo])), Ha OIlpeneieHue
TJTyOUHBI/BBICOTHI H T.IL.;

UCIOJIb30BaTh MOHATUE MacuITada JIJsl HAXOXKACHUS PACCTOSHUM M JJIUH Ha KapTax, IUIaHax
MECTHOCTH, TIaHAaX IOMEIEHH, BRIKPOWKAX, MPH padoTe Ha KOMIIBIOTEPE U T.II.

B noBceHeBHO KU3HU U IPU U3YYCHHUU APYTUX IPEIMETOB:

pelaTh HEeCJIIOKHBIE TPAKTUIECKHE 337a4l, BOZHUKAIOIINE B CUTYallUsX TOBCETHEBHOM KU3HU
OmnepupoBarh Ha 06a30BOM YpPOBHE MOHATHUSAMU: TOUYKA, MpsiMast, IJIOCKOCTh B MPOCTPAHCTBE,
NapajuIeIbHOCTh U MEPIEeHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH;

pacro3HaBaTb OCHOBHBIE BH/bl MHOTOIPDAaHHHMKOB (IIpHU3Ma, NUpaMUAa, HPSAMOYTOJIbHBIN
napajuiesenumnes, Kkyo);

n3o0pakaTh M3ydyaeMble (UIYpbl OT PyYKM M C IPUMEHEHHEM IPOCThIX YEePTEKHBIX
WHCTPYMEHTOB;

JienaTh (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PUCYHKOB IPOCTBIX 0OBEMHBIX (UIyp: BUI CBEPXY,
cOOKYy, CHHU3Y;

U3BJIEKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPeJICTaBICHHYIO
Ha YepTeXax U PUCYHKAX;

IpUMEHATH TeopeMy [Indaropa mpu BEIUMCIEHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (PUTYD;
HaXO/UTh 00BEMBI U TUIONIAIA TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C TIPUMEHEHHUEM
hopmyu;

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

HaXO/AUTh 00BbEMBI U IUIOIIAH MTOBEPXHOCTEH MPOCTEUIIIMX MHOTOIPAHHUKOB U TEJl BpaIllCHHS
C IpUMEeHEeHNeM GopmyI.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX PEIMETOB!

COOTHOCHUTH a0CTpaKkTHBIE T'€OMETPUUYECKHE MOHATHS M (aKThl C peaJbHBIMH >KU3HEHHBIMU
00BEKTaMU U CUTYaLUSIMH;

UCIOJIb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYD Ul pelIeHHus TUIOBBIX
3aJ1a4 MPaKTUYECKOTO COAECPKAHMUS;

COOTHOCHTB TUIOIIA/IM IOBEPXHOCTEH Te 0IMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;
COOTHOCHUTb 0OBEMBI COCYI0B OMHAKOBOU (DOPMBI PA3IMYHOTO pa3mepa;

OlLleHUBaTh (OPMY MPABUIBLHOIO MHOTOTPAaHHHUKA TOCIE CIUJIOB, CPE30B M T.I. (OMpPEesiTh
KOJMYECTBO BEpPUINH, pedep U rpaHel MoJy4eHHbIX MHOTOTPAHHUKOB)

OmnepupoBatb Ha 0a30BOM YpOBHE MOHATHEM JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE;
HaXOJUTh KOOPJIMHATHI BEPILMH Ky0a U IPSIMOYTOJIbHOTO Napasuiesienunena



OnuceiBaTh  OTHENbHBIE BBIJAIOIIMECS PE3yNbTaThl, IOJIYyYEHHbIE B XOAE pPa3BUTHUA
MaTEeMaTHKHU KaK HayKu;

3HaTh MPUMEPbl MATEMATHYECKUX OTKPBITUA M UX aBTOPOB B CBSI3U C OTEUECTBEHHOU WU
BCEMUPHOH UCTOPHUEH;

MMOHUMATh POJIb MaTeMaTUKu B pazsutuu Poccun

[IpuMeHsTh U3BECTHBIE METObI IIPU PEIICHUN CTaHIaPTHBIX MaTeMaTUYECKUX 3a]1ay;
3aMedaTb M XapaKTepu3oBaTh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B  OKpY’Karolleu
NEHCTBUTEIBHOCTH;

MPUBOJAUTH TPUMEPHl MAaTEMAaTHUUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE, B TOM YHCIE
XapaKTepU3YIOIIUX KpacoTy M COBEPIICHCTBO OKPYXKAIOLIEr0 MHpa W MPOU3BEIACHHIM
HCKYyCCTBA

OO0yyarommiicss Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYNUTHCH:
OnepupoBaTh MOHATUSMU: KOHEYHOE MHOXKECTBO, AJIEMEHT MHOXECTBa, IOJMHOKECTBO,
nepeceueHne U 00beAMHEHHE MHOXECTB, YMCIOBBIE MHOXECTBA Ha KOOPJIMHATHOM MPSMOI,
OTPE30K, HMHTEPBAN, MOJYWHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTOW TOYKOM, TIpaduyeckoe
IIPE/ICTAaBICHNE MHOKECTB HAa KOOPAMHATHOM MJIOCKOCTH;

OIIEpUPOBATh TMOHITUSIMH: YTBEP)KICHHUE, OTPUIIAHUE YTBEPKIACHUS, UCTUHHBIE U JIOKHBIC
YTBEPKACHUS, IPUUMHA, CIIEJCTBUE, YACTHBIN Cllydail OOLIEro YTBEPKACHUS, KOHTPIPUMED;
MIPOBEPSATH MPUHAICKHOCTD JIEMEHTa MHOXKECTBY;

HaXOJUTh IepeceuyeHue U OOBEAMHEHHE MHOXKECTB, B TOM YHUCIE IIPEJCTaBICHHBIX
rpadUyecKy Ha YMCIOBOM MPAMOI U Ha KOOPAMHATHOM IIIOCKOCTH;

IIPOBOJUTD JOKA3aTEIbHbBIE PACCYKIACHUS JIJIs1 0OOCHOBAHUS UICTUHHOCTH YTBEPKACHUM.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX IIPEIMETOB:

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

IIPOBOAMTH JTOKA3aTENbHBIE PACCYKICHUS B CUTyalUsAX ITOBCEAHEBHON XXU3HU, NIPU PELICHUU
3a/1a4 U3 IpYyrux NpeaIMeToB

CB00OIHO ONEpPUPOBATH MOHATUAMU: 11€JI0€ YUCIIO, IeIUMOCTh YuCell, OOBIKHOBEHHAas Jpo0b,
JecsITUYHasi IpoOb, palMOHAIBHOE YHUCIO, NPUONMKEHHOE 3HAUYE€HHE 4YHCIa, 4acTh, OIS,
OTHOILICHHE, MIPOLIEHT, MOBHIIIEHNE U TOHM)KEHUE Ha 33JJaHHOE YHCJIO0 MPOLIEHTOB, MacIlTa;
MIPUBOJIUTH IPUMEPHI YUCEN C 3a/JaHHBIMU CBOMCTBAMU JI€JTMMOCTH;

OIIEpPUPOBATH MOHATUSAMMU: JIorapu(M YKcia, TPUTOHOMETPHUECKasi OKPY>KHOCTh, PaJiaHHas U
rpajycHas Mepa YIUIa, BEJIMYMHA YIUIA, 33JaHHOTO TOYKOM HA TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CHHYC, KOCHHYC, TAaHI€HC W KOTAHI'€HC YIJIOB, HMMEIOIIUX IPOU3BOJIBHYIO
BEJINYUHY, YUCIIA € U T;

BBINOJIHATE apu(pMeTHYEeCKUEe IEHCTBHS, COYeTasi YCTHbIC U MHCbMEHHbIE NPUEMBbI, TPUMEHSSA
IIp1 HEOOXOIMMOCTH BBIYUCIUTENIbHBIE YCTPOICTBA;

HaXOJUTh 3HAYECHHUS KOPHS HATypaJbHOM CTENEHU, CTENEHM C PallMOHAJIBHBIM IIOKAa3aTENIEM,
jorapu@ma, UCHOJIb3Ys IPU HEOOXOIMMOCTH BBIYHCIUTENbHBIE YCTPOUCTBA;

I10JIB30BATHCS OLICHKOW U IPUKHUAKOW IIPU MPAKTUUYECKUX pPacueTax;

MIPOBOAMTH MO U3BECTHBIM (pOopMyraM U MpaBuUiaM Mpeodpa3oBaHMsl OYKBEHHBIX BbIpaKEHUH,
BKJIIOYAIOIUX CTETIEHHU, KOPHHU, JIOTapu(MbI U TPUTOHOMETpUUECKHEe (PYHKIINY;

HaXOJUTh 3HAYEHUS YHCIOBBIX M OYKBEHHBIX BBIPQKEHUH, OCYIIECTBISSI HEOOXOJIMMBIE
MIOJICTAHOBKH U ITPe0Opa30oBaHus;

n300paxkaTh CXeMaTHUECKH yroJl, BeJIMUYMHA KOTOPOro BhIpayKeHa B rpajycax WM pajuaHax;
UCTOJIb30BaTh MPHU PEIIeHUH 3a/ad TaOJMYHbIE 3HAUYEHUS TPUTOHOMETPHUYECKUX (YHKIMN
YTJIOB;

BBINOJIHATH TIEPEBO/] BETUUMHBI yIJla U3 paJMaHHONW Mephl B TPaJlyCHYIO U 00paTHO.

B noBcegHeBHOI KM3HU U IIpU U3YUCHUU APYTrUX y‘-Ie6HLIX npeaAMCTOB:
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BBITIONHSATH ACUCTBHSI C YMCIIOBBIMH JTAHHBIMU TIPU PEIICHUU 3a]1a4 MPAaKTUYECKOTO XapaKTepa
U 33/Ja4 W3 PA3IUYHBIX OOJacTeil 3HAHUM, UCHONB3YS MPU HEOOXOJUMOCTH CIIPaBOYHBIE
MaTepuaibl U BEIYUCIUTEIbHBIE YCTPOUCTBA;

OLICHHUBATh, CPAaBHUBAThb M HCIIOJIIb30BATh IPH PEHICHUHM MPAKTUYECKUX 3a]lad YHUCIOBbIC
3HAUEHUS PEANbHBIX BEIMYMH, KOHKPETHBIE YHCIIOBBIC XapaKTEPUCTHKH OOBEKTOB
OKpY’KaIoIllero Mupa

Pemare panumoHanbHble, NOKa3aTeabHbIE M JIorapu(MUUYECKUE YPABHEHUS W HEpPaBEHCTBA,
MIPOCTEUIINE HMPPALUOHAIBHBIE W TPUIOHOMETPUYECKUE YpAaBHEHUS, HEPABEHCTBA M MX
CUCTEMBI;

HCIIOJIB30BaTh METOJbI PCIICHMsS YPAaBHCHUM: NPUBEICHHUE K BHUIY «IIPOU3BEIACHUE PABHO
HYJII0» WX «4aCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

HCIIOJIB30BaTh METOJ UHTEPBAJIOB I PELICHUSI HEPABEHCTB;

UCIOJIb30BATh TpapUUecKuil MeTo 1 sl TPUOIMKEHHOTO pellleHHs] ypaBHEHHI U HEPaBEHCTB;
n300pakaTh Ha TPUTOHOMETPUYECKOH OKPYKHOCTH MHOXKECTBO pEIICHHH MpocTeHImX
TPUTOHOMETPUYECKUX YPAaBHEHUHN U HEPABECHCTB;

BBIIIOJHATh OTOOpP KOpPHEW YypaBHEHUN WM pEIIEHUNH HEPAaBEHCTB B COOTBETCTBUU C
JIOTIOJIHATEIBHBIMU YCIOBUSIMU M OTPaHUYEHUSIMHU.

B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTUX Y4EOHBIX MPEIMETOB:

COCTaBJIATh U pEIllaTh YPaBHEHUs, CUCTEMbl YpaBHEHHUIl U HEPABEHCTBA IPU PEILIECHUU 3a]ad
JPYTUX y4eOHBIX NPEAMETOB;

HCIOJIb30BaTh YPaBHEHUS W HEPABEHCTBA JUISl IOCTPOEHHUS U HCCIEIOBaHMS MPOCTEHUIINX
MaTEMaTHYECKUX MOJIEJIEH PEalIbHBIX CUTYallui WIN IPUKIAJHBIX 3a7a4;

YMETb UHTEPIIPETUPOBATH MOJYUYEHHBIN [IPU PELICHUN YpaBHEHUS, HEPABEHCTBA UM CUCTEMBbI
pe3yibTarT, OLIEHUBATh €ro MpaBAoNoJo0Me B KOHTEKCTE 3aJJaHHOM peaJlbHOM CUTyalluu WiIn
MPUKIATHON 3a1a4n

OnepupoBaTh MOHATUAMU: 3aBUCUMOCTb BEIMYMH, (DYHKIIMS, apryMEHT U 3HaueHue (yHKIIUY,
00JIaCTh OTpeNeNeHUus] U MHOXKECTBO 3HAa4eHWH (YHKIMH, TpaduK 3aBHCUMOCTH, Tpaduk
GyHKIMH, HYIM (QYHKLUMH, HOPOMEXKYTKH 3HAKOIOCTOSIHCTBA, BO3PACTaHME HA YHCIOBOM
MIPOMEXYTKE, yObIBaHHE HA YUCIOBOM IPOMEXKYTKE, HauOOJjblllee U HauMEHbIIIEEe 3HAaYCHHE
(GYHKIMU Ha YMCIOBOM NPOMEXKYTKE, eproandeckas QyHKIMs, NEepUoJl, YeTHas U HeYeTHas
byHKINH;

ONEepUpPOBaTh MOHATHSAMHU: TpsAMas M oOpaTHas MPONOPLUOHANBHOCTb, JIMHEHHas,
KBaJlpaTH4Hasi, Jorapudmuueckas ¢ ToOKa3zaTelbHas (QYHKIUH, TPUTOHOMETPUUYECKHE
GbyHKIIY;

OTpeAENATh 3HaUeHNuEe (PYHKIMU MO 3HAYEHUIO apryMeHTa IIPU Pa3IMYHBIX crloco0ax 3aJaHus
GbyHKIIY;

CTPOUTH IpapUKU U3yUYEHHBIX (QYHKIUI;

OINUCBHIBaTh MO TpapuKy W B MPOCTEHIIMX clydyasx Mo (opmylie MOBEJEHHE U CBONCTBA
(GyHKIUH, HAXOIUTh MO TpaduKy GYHKIIMN HAUOOJbIINE U HAUMEHBIIINE 3HAYCHHUS;

CTPOUTH 3CKU3 TIpaduka (YHKIHMH, YIOBIETBOPSIOIIEH HpPHUBEJECHHOMY HaOOpy YCIOBUI
(mIpoMeXyTKM BO3pacTaHus/yObIBaHUS, 3HAa4eHHE (DPYHKUMM B 3aJlaHHOM TOYKE, TOYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJIH (PYHKIUH U T.11.);

pelarh ypaBHEHHMsI, MPOCTEUIIINE CUCTEMbl YpaBHEHUMN, UCIOJB3YS CBOMCTBA (QDYHKUIUN U HUX
rpauKoB.

B noBceIHEBHOI KU3HU U TIPU U3YYCHHUH JAPYTUX YICOHBIX MPEIMETOB:

OIpeaciATL I10 Fpa(l)I/IKaM U HUCIOJb30BaTh JId PCUHICHUA MPHUKIIAAHBIX 3aJdad CBOICTBa
peabHBIX MPOIIECCOB M 3aBUCUMOCTEH (HanOOIbIINEe U HAUMCHBIIINE 3HAUCHHUS, TIPOMEKYTKH
BO3pacTaHus U Y6BIBaHI/I$I q)YHKHI/II/I, IMPOMECIKYTKHU 3HAKOIMMOCTOAHCTBA, aCUMIITOTEI, IICPHUOI U
T.I.);



MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU ITPAKTUYECKON CUTYaLINH;

ONpeNesIATh 1O TpauKkaM MPOCTEHIINE XAPAKTEPUCTHKH MNEPUOJUYECKHUX IPOLECCOB B
OM0JIOTUH, SKOHOMUKE, My3bIKE, PAAHOCBS3U U JIp. (aMIUTUTYa, IIEPHOA U T.I1.)

OmnepupoBaTh NOHATHAMM: NPOM3BOJAHAs (YHKIMM B TOUYKe, KacarelbHas K Trpaduky
(byHKIMH, TPOU3BOAHASA QYHKIINU;

BBIYHCIIATh NPOU3BOAHYIO OJHOYIEHA, MHOIOWIEHAa, KBaJApaTHOIO KOPHS, IPOU3BOIHYIO
CYMMBI () yHKIIH;

BBIUUCIIATh IPOU3BOJAHBIE JJIEMEHTApHbIX (QYHKUMH M HMX KOMOMHALUM, MCIONb3Ys
CIIPaBOYHBIC MaTEPHUAJIbL;

UCCIIeIoBaTh B MPOCTEHIINX CilyyasX (PyHKIMM HA MOHOTOHHOCTb, HAXOJUTh HAaHOOJbIINE U
HAaMEHBIINE 3HAuYeHUs (QYHKIMNA, CTPOUTh TpapuKd MHOTOWIEHOB M MPOCTEHUIIMX
panMoHaNbHBIX (PYHKIMH C UCIIOIB30BAaHUEM allapaTta MaTeMaTHUYECKOro aHaJIN3a.

B noBceqHeBHOM KU3HU U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB:

peaTh NPUKIAJHBIC 3a/1a41 U3 OMOJIOTHUH, (PU3UKH, XMMHUU, SKOHOMUKHU U JIPYTUX TPEIMETOB,
CBSA3aHHBIE C HCCICIOBAaHUEM XapaKTEPUCTHK pPEAJIbHBIX IPOLECCOB, HAXOXKICHUEM
HanOONBIINX U HAMMEHBIINX 3HAYCHHA, CKOPOCTH U YCKOPEHUS U T.IL.;

MHTEPIPETUPOBATH ITOJTY4YECHHBIE PE3YIIbTATHI

HNmers npencraBiaeHWE O JUCKPETHBIX M HENPEPBIBHBIX CIyYaWHBIX BEIMYMHAX W
pacnpeneseHusIX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJIMYMH;

HMMETH NPEJCTaBICHUE O MATEMATHYECKOM OXKUIAAHUU U JUCIIEPCUM CIIyYalHbIX BEINYHH;
UMETb TPEACTABIEHUE O HOPMAJIBHOM pACHpElNEICHHMH U IPUMEPAX HOPMAIBHO
pacIpenesIeHHbIX CIIy4aliHbIX BEJIUYMH;

MIOHUMATh CyTh 3aKOHA OOJIBIINX YKCET U BEBIOOPOYHOI'O METOJ1a U3MEPEHMSI BEPOSTHOCTEH;
UMETh IpEeACTaBICHUE 00 YCIOBHON BEPOSTHOCTH U O MOJHON BEPOSITHOCTH, IPUMEHSTH UX B
pELIECHNN 3a]1a4;

HMMETH NIPEJCTaBICHUE O BAXKHBIX YACTHBIX BUJAX PACIPENCICHUN U IPUMEHATh UX B PEILICHUH
3a1a4;

HMETH IIPEJCTABICHUE O KOPPEISILIUY CIIY4alHbIX BEJIUYNH, O JTMHEHHON PErpECCHH.

B noBcennHeBHOIM KU3HU U MIPU U3YyYEHUU IPYTUX MPEIMETOB:

BBIYHCIISTH WM OLIEHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM JKU3HH,

BBIOMPATH MOIXOISAIINE METO/IbI TIPEICTABICHUSI K 00PaOOTKU JTaHHBIX;

yMETh pelliaTh HECIOXKHBIE 33aaud Ha MPUMEHEHHE 3aKOHa OOJBIINX YHCEN B COIHMOJIOTHH,
CTpPaxOBaHUM, 3APABOOXPAHECHUH, OOECIIEYCHUN OE30MaCHOCTH HACEJICHHUS B UPE3BBIYANWHBIX
CUTYyaLUIX

Pemiate 3a1aun pa3HbIX TUIIOB, B TOM YHCJIE 33/1a4U TTOBBIIIEHHON TPYIHOCTH;

BBIOMpATh ONTUMANBHBIN METOJ PEIICHHUS 33/Ia4H, pacCCMaTPHUBas pa3InYHbIC METOIBL;
CTPOUTH MOJIENb PEIICHUS 3a/1a4H, TIPOBOJIUTH JOKA3aTEIbHbIC PACCYKIACHUS;

pemars 3amauu, TpeOyromue mepedopa BapHaHTOB, TMPOBEPKH YCIOBHM, BbIOOpa
ONTUMAIBLHOTO Pe3ybTaTa;

aHAJIM3UPOBATh U MHTEPIPETUPOBATH PE3yNbTAaThl B KOHTEKCTE YCIOBUS 3a/Jayd, BHIOMPATH
pelieHus1, He MPOTUBOPEYAIe KOHTEKCTY;

MEPEBOUTH TIPH PEIICHUH 3a7aud WHPOpMAIIHIO U3 OJHOU (POPMBI B APYTYIO, UCTIONB3YS MIPH
HE0OXOJIMMOCTH CXEMBbI, TaOJIULIbI, TpaUKH, TUarpaMMbl;

B noBceHeBHOM KNU3HU U IPU U3YYEHUU APYTHX IPEAMETOB:

pelaTh NpakTUYECKUe 3aJauu 1 3a/1a4i U3 APYrUX MPeAMETOB

OHepI/IpOBaTB MOHATHUAMU: TOUYKaA, IpAMasd, IJIOCKOCTb B IMPOCTPAHCTBC, MapalICIIbBHOCTbL U
NEPIEHAUKYIISPHOCTD MPSIMBIX U TJIOCKOCTEH;

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

— Jenath (BBIHOCHBIC) TNIOCKHE YEPTEKH U3 PUCYHKOB O0OBEMHBIX (UTYD, B TOM YHCIIC pUCOBAThH
BHJI CBEPXY, COOKY, CTPOUTH CEYCHHSI MHOTOTPaHHUKOB;

— W3BJICKAaTh, HWHTEPIPETHPOBATH M TMPEOOPa3OBBIBATH HH(MOPMAIMIO O TEOMETPHYECKHX
¢burypax, npeACcTaBICHHYIO Ha YepTexkKax;

— MPUMEHATh TeOMETpUYecKHe (GakThl JUIS PEHICHUs 3ajad, B TOM YHCJC HPEAIOIararoiux
HECKOJIBKO IIaroB PelIcHMS;

— ONKCHIBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX M IDIOCKOCTEH B MPOCTPAHCTBE;

— (¢opMynupoBaTh CBOMCTBA U MPU3HAKU QUTYD;

— JIOKa3bIBaTh T€OMETPUUYCCKHE YTBEPIKIACHHUS;

— BIQJIETh CTaHJAPTHOW KJIaCCHU(HUKAIMEW MPOCTPAHCTBEHHBIX (UTYp (MUPaMUABI, TPU3MBI,
napauieIIeUIIC b );

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

— BBIYHCIIATH PACCTOSHUS M YIJIBI B IPOCTPAHCTBE.

— B noBceHEBHOM KU3HU U TIPU U3YYCHUH JAPYTUX MPEAMETOB:

— WCMOJB30BaTh CBOWCTBA TEOMETPUYCCKUX (HUTYp s pemeHus 3a1ad MPaKTHIECKOTO
XapakTepa | 3aJa4 U3 APYrux o0JacTel 3HaHUH

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

— HaxOJMTh PACCTOSHHE MEXIY ABYMs TOUYKaMHU, CyMMY BEKTOPOB W MPOW3BEICHUE BEKTOPA HA
YHCII0, YTOJI MEXKIy BEKTOpaMH, CKaJIsIPHOE MPOM3BEICHUE, PACKIIAIBIBATE BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

— 3aJaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;

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

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

— TIOHMMATh POJIb MaTEMATHKHU B pa3BUTHH Poccumn

— Hcnonp30BaTh OCHOBHBIE METOJIBI JI0OKA3aTEIbCTBA, IIPOBOJAMUTD J0KA3aTEeIbCTBO U BBIMOIHATH
OTIPOBEPIKEHUE;

— TPUMEHSATH OCHOBHBIE METO/IbI PEIICHUS MaTEMAaTHUECKUX 3a7a4;

— HAa OCHOBE MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJEC XapaKTEPHU30BaTh KPacoTy M
COBEpIIIEHCTBO OKPY>KAIOIIET0 MUPa U MPOU3BEICHUI CKYCCTBA,

— TPUMEHATH TMPOCTEHIHE TPOTPAMMHBIC CPEJICTBA M  DJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI MPU PEIICHUN MaTeMaTUYEeCKUX 3a1a4

2. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Ounas ¢popma o0y4eHus1

Buo yueonoit pabomut Oovem uacos
O0beM 00pa3oBaTeIbHON IPOrPaAMMBI 340
Padorta o0yuyarommxcsi BO B3aUMO/AelCTBHH C NpenojaBareyiemM 324
B TOM YHCIJIE:
neKuuu (YpoKu) 162

B (hopMe MPaKTUIECKON MOJITOTOBKH (€CITU MPeyCMOTPEHO)

MIPAKTUYECKUE 3aHATUS 162

B (hopMe mpaKkTUUECKON MOATOTOBKH (€CITH MPETyCMOTPEHO)
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abopaTOPHBIE 3aHIATHS

B (hopMe MPaKTUIECKON MOTOTOBKH (€CITU MPEyCMOTPEHO)

KypcoBas pabota (poekT) (eciu npedycmompena)

CamocrositenpHas paboTta o0ydaromierocs (Bcero)(eciu npedycmompena)

Kouncynbranuu (eciu npedycmompena)

[IpomexyTrouHas aTTectauus B popme ougppepenyuposannozo 3auema 6 I cemecmpe
U 9K3amena 60 2 cemecmpe.
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2.2. TemaTn4yecKuii IJIaH U COePKAHUE TN CHUILIAHBI

Ounas hopma oOydeHust

O0bem
Conep:kanue y4eOHOro MaTepHasia, JadopaTopHble U MPaKTHYecKne padoThl,
HaumenoBaHUe PA3Ne/IoB U TeM caMoCTosiTeIbHAsA padoTa o0yuammxcs, Kypcopasi pador (poeKT) acos
1 2 3
1 cemecTp
Pazpean 1. Auredpa 54/4
Conep:xanue y4eOHOro MaTepuasa
T 11 Maremartrka B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJOTUSIX U MTPAKTUICCKON )
ema 1.1. .
nesitenbHOCTH. Llenu u 3amaun n3ydeHust MaTeMaTuku npu ocBoenuu npodeccuii CI10 u
Bsenenne o
cnenuanpHoctei CI10.
CamocrosiTeabHas padora: [logroroBka coobuieHus no teme «Pa3BUTue NOHITHS O YHUCIE» 2
Tema 1.2 Conep:xanue yueOHOro MaTepuasa
- WppatmonansHble YUCIia, OCh JEHCTBUTEIBHBIX YMCEN, BEIYUCICHHS 3HAUEHUN BBIPAXKEHHH C 2
[enble uppanroHanIbHbIE YnCIa
WPPaIMOHATLHBIMHA YUCIIAMHU
Tema 1.3. Conep:xanue yueOHOro MaTepuasa ’
JlelicTBUTENbHBIC YKCIIA MHOKEeCTBO JIEHCTBUTENBHBIX YHCEI, BBIYMCICHUS 3HAYCHHUH BBIPAKEHUH C IEHCTBUTENLHBIMH YHCIIaMU
Tema 1.4 Conep:xanue yueOHOro MaTepuasa
s [Topsimox neWcTBUM, NeWCTBUS HAJ OOBIKHOBEHHBIMU U JECSITHUHBIMU TPOOSIMH, UPPALIMOHATEHBIMH 2
BremonHenne apupMeTnaeckux
. o YHCIIAMH
NEeNCTBUI HAll YMCTIaMU "
CamocrositeabHas padora: [logroroska coobuienus «VcTopusi BOSHUKHOBEHUS IpoOeii» 2
Tema 1.5. Conep:xaHnue yueOHOro MaTepuasa 2
[TpubnKeHHbIE BBIYMCICHUS AOCOIOTHAS M OTHOCHUTEJbHAS MOTPEITHOCTH, OKPYTJICHUE YHCET
Tema 1.6.
Conep:xaHue yueOHOro MaTepuasa
[TorpemHocTs B peoOpa3oBaHUSIX 2
[TorpemrHocT CyMMBI, pa3HOCTH, POU3BEACHHS U YACTHOTO MPUOTMKEHHBIX BETMYUH
Y BBIYUCIICHUSIX
Tema 1.7. Coaep:xanue y4eOHOro MaTepuaa )
KommexcHple uncia Anrebpanyeckast popMa KOMIUIEKCHOTO YHCIIA, MOJYJh U apTYMEHT, KOMIUIEKCHAsI TIIOCKOCTh
Tema 1.8.
Conep:xanue yueOHOro MaTepuasa
CrerneHpb ¢ HaTypaIbHBIM . N 2
CBoiicTBa CTETIEHEH ¢ HATYpAIBHBIM MTOKa3aTeIeM
MOKa3areiaeM
Tema 1.9. IIpakTuyeckoe 3ansiTue 2

CreneHs ¢ EIBIM ITOKa3aTeaeM

CBOICTBA CTEIIEHEH C IIEIBIM II0Ka3aTeiIeM
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Tema 1.10.
Apudmerndeckuii KOpeHb
HATypaJIbHOU CTEIIEHU

Conep:xaHnue y4e0OHOro MaTepuasia
CBolicTBa KOpPHEN C HATYPAIBHOM CTENEHBIO

Tema 1.11.
. . Coaepixanue yueOHOro MaTepuaa
Brruncnenue kopHeil HaTypanbHOU o .
CTeIeHI Beruucnenue n npeoGpa3oBaHue BHIPAXKEHUH C KOPHSAMHU C HaTypaJlbHON CTENIEHbIO
Tema 1.12. Coaepixanue yueOHOro MaTepuaa
CreneHu ¢ pallMOHAIbHBIM 3anuce KOpHS B BUJIE CTENIEHU C pallMOHAJIbHBIM II0Ka3aTesIeM, CBOMCTBA CTENEHEH ¢ pallMOHaIbHBIM
110Ka3aTeleM I10Ka3aTelIeM
Tema 1.13.
N IIpakTH4eckoe 3aHsATHE
Crenenu ¢ 1eHCTBUTEIbHBIM . o .
CBolicTBa CTENEHEN C IEWCTBUTEIBHBIM IIOKa3aTEIEM
HoKa3areneM
Tema 1.14.

[TpeobpazoBaHue YUCIOBBIX
BBIPOKEHUM, COACPIKAITUX CTCTICHU

Conep:xanue yueOHOro MaTepuasia
[IpeoOpa3oBaHue YUCIOBBIX BRIPAKCHUH, COICPKAIINX CTETICHU

Tema 1.15.
[IpeobpazoBanmne OyKBEHHBIX
BBIPAXECHHI, COIEPIKALUX CTENEHU

Conep:xanue yueOHOro MaTepuaJia
[IpeoOpazoBanrie OyKBEHHBIX BBIPAXKECHHM, COACPKAITUX CTETICHH

Tema 1.16.
Onpenenenne paBHOCUIBHOCTU
BBIPAKEHMI C paJuKalaMu

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

Tema 1.17. IIpakTH4Yeckoe 3aHsATHE
HppanmoHanbHble ypaBHEHUS Penienne 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
CH0XXHEIC U MMPOCTHIC MMPOLCHTHI, PCIICHUEC ITPUKIIAIHBIX 3a/1a4 Ha CIIOKHBIC ITPOLCHTHI

Tema 1.20. Coaepixkanue yueOHOro MaTepuaJa
Onpenenenue norapudma [TonsTue norapugma, OCHOBHOE JIorapu(pMUIECKOe TOXKIECTBO
Tema 1.21. Conep:xanue yueOHOIro MaTepuaJia
CoiicTBa norapudmon CaoiicTBa j0rapugmon

Tema 1.22.

Copepixxanue yue0HOro MaTepuaJjia

JlecaTuuHbIe U HATypalbHbIE
JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI

Jorapu@msl
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Tema 1.23.

IIpakTnyeckoe 3ansiTHe

®dopmyiia nepexoja K HOBOMY 2
[Tpumenenue popmyssl Iepexo1a K HOBOMY OCHOBAHUIO IIPU PEIICHUH 3a/1a4
OCHOBAHHIO JIOrapuQma
Tema 1.24.
. . Coaepixanue yueOHOro MaTepuaa
I[MpaBua neiicTBHii ¢ N g 2
Boruncnenmne 3HaueHUN BbIpaXEeHH, coiepKaluX JorapuQmbl
norapupmMamMu
Tema 1.25.
N IIpakTH4eckoe 3aHsATHE
[IpeoOpazoBanme BeIpaKEHUH C . 2
Beruucnenye BeIpaKeHUH, COAEPIKAIINX JIorapu(MBbI
Jorapupmamu
Tema 1.26. Conep:xaHue y4eOHOro MaTepuaa ’
Jlorapudmuueckue ypaBHEHHS Pemenue norapuMuveckux ypaBHEHHMA
Tema 1.27. IIpakTnyeckoe 3ansiTHe
2
KonTponbHaspaboraNel KonTponbHas pabora no teme «Jlorapupmpi»
Paznea 2. OCHOBBI TPUTOHOMETPUH 42
Tema 2.1.
Conep:xanue yueOHOro MaTepuaJia
Papgunannas mepa yrna. Ilosopor 2
Panuannas mepa yria. IloBopoT TOuku BOKpYT Hauana KOOpIAUHAT
TOYKH BOKPYT Hayaja KOOpJHWHAT
Tema 2.2.
Conep:xanue yueOHOro MaTepuaJia
OrnpezenieHne CUHyca, KOCUHyca . 2
- Omnpenenenue cuHyca, KOCUHyca yria. TpUroHoMeTpuyecKuil Kpyr
Tema 2.3. IIpakTnyeckoe 3ansATHE
Omnpenenenue TaHreHca U Omnpenenenne TaHTeHCa U KOTaHIeHca yria. JIMHuM TaHresca 1 KOTaHreHca Ha TPUTOHOMETPUYECKOM 2
KOTaHTeHca yriia Kpyre
Tema 2.4.
Conep:xanue yueOHOro MaTepuasia
3aBUCUMOCTb MEX]ly CUHYCOM,
OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, 3aBUCUMOCTh MEK/y TAHT€HCOM, KOTAHT€HCOM, CUHYCOM 2
KOCHUHYCOM M TaHI'€HCOM OJIHOTO U
1 KOCMHYCOM OJHOT'O M TOTO XK€ yria
TOTO K€ yTia
Tema 2.5. IIpakTuyeckoe 3ansiTHE
[IpumeHeHne OCHOBHBIX [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN C IIOMOILbIO OCHOBHBIX TPUTOHOMETPUUYECKUX 2
TPUTOHOMETPUYECKHUX TOXKIECTB TOKJECTB.
Tema 2.6. Coaep:xanue yueOHOro MaTepuaa
DOopMyIIbI CIOKEHUS [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH C MTOMOIIBIO (DOPMYIT CHHYCOB, KOCUHYCOB U 2
TAHI'€HCOB CYMMBI U Pa3HOCTH JIBYX YTJIOB.
Tema 2.7. Conep:xaHue yueOHOro MaTepuasa 2

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 [Ipeobpa3oBaHye TPUTOHOMETPUYECKUX BBIPAKECHUH € TIOMOIIBIO OPMYJI IPUBEICHUS
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 Marepuaja
Pemenue 3a1a4 no TpUroHOMETPUHU

3a/1a4
Tema 2.11. IIpakTnyeckoe 3ansiTHe
Konrponbnas padora Ne2 KonrtponbHas padora no reme «IIpeobpa3zoBanue v BEIYNCIEHUE TPUTOHOMETPUYECKIX BBIPAKEHUID
Tema 2.12.
Conep:xanue yueOHOro Marepuasia
Apkkocunyc. Pernienue ypaBHeHus .
cos(x)=a Apkkocunyc. Penienne ypaBHeHUs cos(X)=a U ypaBHEHH, CBOASIINXCS K HEMY
Tema 2.13.
. Conep:xanue yueOHOro MaTepuasa
Apkcunyc. Perienue ypaBHeHui . 9
sin(x)=a Apxcunyc. Pemienue ypaBHeHUi sin(X)=a U ypaBHEHUI, CBOIAIIMXCS K HEMY
Tema 2.14.

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

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

Tema 2.15.
Pewenne npocreiiime
TPUTOHOMETPUYECKUX YPABHEHUM

Conep:xanue yueOHOro MaTepuasia
Pemenne npocTemmx TPUrOHOMETPUYECKUX YPABHEHUH € TOMOIIBIO TPUTOHOMETPUYECKOTO KpyTra

Tema 2.16.
TpuroHomeTpuuecKkre ypaBHEHHUs],
CBOJSIINECS K KBaAPATHBIM

Conep:xaHue yueOHOro MaTepuasa
Pemenrie TpUroHOMETPUUECKUX YPaBHEHHH, CBOASIINUXCS K KBaIPATHBIM

Tema 2.17.
Conep:xanue yueOHOro MaTepuasia
OnHoponaHbie N
Pemenyie oAHOPOIHBIX TPUTOHOMETPUUECKUX YPAaBHEHUN
TPUTOHOMETPUYECKNE YPABHEHUS
Tema 2.18. IIpakTH4yeckoe 3aHsATHE
YHuBepcanpHas PemreHne TpUroHOMETpUYECKUX YPaBHEHNH € TOMOIIBIO YHUBEPCAIBHON TPUTOHOMETPUYECKON
TPUTOHOMETPHUUECKAsl OICTAHOBKA 110JICTAHOBKHU
Tema 2.19. IIpakTH4Yeckoe 3aHsATHE

Metoa BcnoMOraTeiabHOro

Pemenue TPUTOHOMCTPHICCKUX ypaBHCHI/Iﬁ C MCTOJJOM BBCJACHHUS BCIIOMOT'ATCIIbHOI'O APpTYMCHTA
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aprymeHTa

Tema 2.20.

Conep:xanue yueOHOro MaTepuaJia

Pemenue npocrenmmx Pemenue nmpocTelmmx TPUroHOMETPUYECKUX HEPABEHCTB M HEPABEHCTB, CBOJIAIIUXCS K HUM 2
TPUTOHOMETPUUECKHUX HEPABEHCTB
Tema 2.21. IIpakTnyeckoe 3ansiTHe 2
KonrponbHast pabora Ne3 KonrponbHas pabora no teme «Perienne TpUroHOMeTpHUECKUX YpaBHEHHI
Pa3nean 3. DOyHKIUH, UX CBOICTBA U IPaQUKH 24/0
Tema 3.1. Coaepixanue yueOHOro MaTepuaa
Omnpenenenue yucinoBor Gpynknuu | OmnpeneneHue YucaoBor GyHKIIMU U CIIOCOOBI ee 3aaanuss. O0acTh onpeaesieHus 1 00J1acTh 3HAYCHU I 2
U CIIOCOOBI €€ 3aaHus GyHKIMN.
Tema 3.2. Conep:xaHue y4eOHOro MaTepuaa 2
CpotiicTBa QyHKIIHIA YeTHOCTh-HEYETHOCTh, MOHOTOHHOCTD, IEPUOJUYHOCTD.
Tema 3.3.
. Conep:xanue yueOHOro MaTepuasa
N3yuenue noHsTHss 00paTHOM . . 2
O6unacTp onpeaeneHus U 00JacTh 3HAYCHU 00paTHON (YHKIUH.
byHKIIMN
Tema 3.4.
IIpakTH4yeckoe 3aHATHE
OYHKIMOHATbHBIE 3aBUCUMOCTHU B . 2
HccnenoBanue pyHKIMOHAIBHBIX 3aBUCUMOCTEN B peasIbHbIX MIPOLIECCaX.
peaJIbHBIX Ipoleccax
Tema 3.5. IIpakTH4yeckoe 3aHATHE
HccnenoBanue (HyHKIHH. Cxema uccnenoBanus Gpynkiun. Pemenue 3anau. Casuru rpaduka QyHKIUHE 10 OCSIM X U Y, CKATHE U 2
ITpeoOpa3oBanust GyHKIUI pacTsbkeHue BAoJIb ocH X U y. IlocTpoenue rpadukoB GyHKIMN C MOTyTIEM.
Tema 3.6. IIpakTnyeckoe 3ansATHE )
HTorosasi KOHTpOJIbHasi padoTa
2 cemecTp
Tema 3.7. Coaep:xanue y4eOHOro MaTepuaa >
CreneHHble pyHKINU CBolicTBa cTeneHHbIX (pyHKIui. Pemenne 3aau.
Tema 3.8. IIpakTH4yeckoe 3aHsATHE >
ITokazarenbHble QYHKIMU CpolicTBa noka3aTesbHbIX (pyHKIMH. Pemenune 3aau.
Tema 3.9.
IIpakTnyeckoe 3aHsATHE
Jlorapudmuueckue GyHKIUN . . 2
CgoiicTBa norapugmuyeckux pyHkuui. Pemenne 3amgay.
Tema 3.10. IIpakTH4eckoe 3aHsATHE
Tpuronomerpuueckne GyHKIUU CBoiicTBa TPUTOHOMETPUYECKUX (PYHKLIUHU Y=COsX U y=sinX. OOpaTHbIe TPUTOHOMETPUIECKHE 2
Yy=COSX U y=sinx ¢byukun. Pemenue 3amay.
Tema 3.11. Conep:xaHue yueOHOro MaTepuasa 2
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Tpuronomerpuyeckue GyHKIIMHA
y=tgx u y=ctgx

CBoiicTBa TPUTOHOMETPUIECKUX (QYHKIUHU Yy=tgX U y=ctgx . OOpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.
Penrenne 3amau.

Tema 3.12.

IIpakTH4yeckoe 3aHATHE

Kontposnbnas padora No4 KoHntposbHas padota mo teme «DyHKIIUU U MX CBOKWCTBAY. 2
Pasznea 4. KomOunnaropuxka 14/2
Tema 4.1.
IIpakTnyeckoe 3ansiTHe
N3ydenue npaBui 2
OcHOBHBIE TTOHATHS] KOMOMHATOPHKH.
KOMOWHATOPUKHU.
Tema 4.2. IIpakTnyeckoe 3ansiTHe 2
IIpaBuio npousseacHUs IIpaBuio npousseneHus. Pemenne 3agay.
Tema 4.3. IIpakTHYeckoe 3aHATHE )
Pazmerenusi, coueTaHus Pasmemnienus, coueranns. Pemenne 3amaq.
Tema 4.4. IIpakTnyeckoe 3ansiTue ’
IlepecTtanoBKH IlepectanoBku. Pemienue 3anau.
Tema 4.5. IIpakTH4yeckoe 3aHATHE
Pemenne npaktuyeckux 3aznad c Pemenue npakTuyeckux 3aj1a4 ¢ UCIOJAb30BaHUEM IIPABUII KOMOMHATOPUKH. )
HCII0JIb30BAaHUEM MPABUIT
KOMOWHATOPHUKH
Tema 4.6. IIpakTHyeckoe 3ansiTHe ’
bunom Herorona bunom Herorona. Pemenue 3agau.
Tema 4.7. IIpakTH4yeckoe 3aHsATHE )
KonTtponbHast pabota Ne5 KontponbHas pabora «KoMOuHATOpHUKaY.
Paspea S. Teopust BeposiTHOCTEH 27/0
Tema 5.1 Coaep:xanue y4eOHOro MaTepuaa >
CoOpiTHs. BeposaTHOCTD COOBITHSA Co6witHs. BepostHocTh coObITHSA. Pemenue 3amay.
Tema 5.2 IIpakTH4yeckoe 3aHsATHE )
CBoiicTBa BEpOSATHOCTEN CaoiicTBa BeposiTHOCTEH. Pemenue 3amay.
Tema 5.3 IIpakTH4yeckoe 3aHsATHE )
OTHOCHTENbHAS YacTOTa OTtHocuTenbHast yacToTa. Pemenue 3agau.
Tema 5.4 Coaep:xanue yueOHOro MaTepuaa )
TeopeMa C0KeHHs BEpOATHOCTEN Teopema cnoxeHns BeposTHOCTeH. Pemmenne 3anay.
Tema 5.5
TeoneMa VMHOKCHILS IIpakTH4eckoe 3aHATHE 2
P M N Teopema yMHOXkeHHS BeposiTHOCTEW. Pemenue 3aaay.
BEPOATHOCTEN
Tema 5.6 IIpakTnyeckoe 3ansTHE 2
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Cymma BeposiTHOCTEN
IIPOTHBOINOJIOKHBIX COOBITUI

CyMMa BepOsITHOCTEH MPOTUBOIOIOKHBIX COOBITHHA. Pemmenue 3anauy.

Tema 5.7

IIpakTH4yeckoe 3aHATHE

. . 2
[Tonnas rpynmna coObITHi [Tonnas rpynna coObrtuii. Pemenue 3amay.
Tema 5.8 IIpakTH4eckoe 3aHsATHE ’
VYcnoBHast BEpOSITHOCTD YcnoBHas BepositTHOCTh. Dopmyra beileca. Pemienue 3amauy.
Tema 5.9 IIpakTH4yeckoe 3aHsATHE )
CityyaliHble BEJIMYUHBI Ciyyalinble BeIMuMHbI. Pemenue 3aaad.
Tema 5.10
N IIpakTnyeckoe 3ansATHE
3aKOH pacnpenesieHus CIy4aiHON . . 2
3aKoH pacrnpeeNieHus cllydailHOM Benn4YuHbI. Pemienue 3aau.
BEJIMYUHBI
Tema 5.11
IIpakTH4yeckoe 3aHATHE
LlenTpanpHble TEHACHINN N 2
N LlenTpanpHble TEHACHIINN CIIy4aiiHON BelIU4YuHBL. Pernienue 3anay.
CIIy4aiiHOM BEJIMYUHBI
Tema 5.12 IIpakTnyeckoe 3ansiTHe 2
Pemenne 3anau Pemenue 3anay.
Tema 5.13 IIpakTnyeckoe 3ansiTHe 2
Kontponbnas pabora No6 KonTponbaas padota mo Teme «Teopusi BEpOSITHOCTEN..
Pasneu 6. Hauajna MmareMaTH4yecKkoro aHajmsa 58/3
Conep:xanue yueOHOIro MaTepuasia 2
Tema 6.1. Co0bbITHE, BEPOSITHOCTH COOBITHUS, CII0)KEHNE U YMHOXKEHHE BEPOSTHOCTEH.
YucnoBsle OCIEN0BATENBHOCTH CaMmocTosiTeibHasi paboTa: OATOTOBUTH COOOIIEHNE Ha TeMy «VICTOpHs MOSBIEHUS TEOPUU 3
BEPOATHOCTEN»
Tema 6.2. Coaep:xanue y4eOHOro MaTepuaa )
[Ipenen nociaenoBaTeIbHOCTH [Ipenen nocnenoBaTeaIbHOCTH
Tema 6.3.
Conep:xanue yueOHOro MaTepuasia
Beruncnenue cyMMsl 2
Brruncnenne cymMmmbl 0€CKOHEUHOTO YMCIIOBOTO psijia. Pemenue 3aqay.
0OECKOHEUHOTr0 YHCIOBOTO psia
Tema 6.4.
. . IIpakTHyeckoe 3aHsAATHE
CymMma 6eckoHeuHOH yObIBaroIIe . . o 2
. CymMma 6eckoHeuHO yObIBarOIIel reoMeTpruuecKoil nporpeccuu. Pemenne 3agay.
reOMEeTPUUYECKOI Mporpeccuu
Tema 6.5.
[TonsaTHE TPOU3BOAHOM, €€ Coaep:xanue yueOHOro MaTepuaa 2

MEXaHUYECKUI CMBICIT

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

Conep:xanue yueOHOro MaTepuasia
[TponsBoaHas crenenHoi GyHkiuu. Pemenne 3anay.

Tema 6.7. Coaepsxanue yueOHOro MaTepuaJa
ITpaBuna quddepenunrpopanus ITpaBuna quddepenuupopanus. Penienue 3amay.

Tema 6.8.

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

[Tpumenenue Tabnui
IPOU3BOJIHBIX AJIEMEHTAPHBII

IIpakTHyeckoe 3aHsATHE
Haxosxnenne npon3BoHBIX (PYHKIIMI C TOMOIIBIO TAOIHIIBI TPOU3BOIHBIX.

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

IIpoMexyTKH BO3pACTaHUs U
yObIBaHMS (QYHKIIMA

Conep:xanue yueOHOro MaTepuasa
[TpomexyTku Bo3pacTaHusi U yObIBaHUSI QyHKIIMH. Pernienue 3amad.

Tema 6.12. Coaep:xanue yueOHOro MaTepuaa
OKCTpeMyMbl PYHKIUU OkcTtpemyMbl QyHKIMH. Penenue 3aiad.
Tema 6.13.

UccnenoBanmne QpyHKIuu ¢
MMOMOIIBIO TPOU3BOTHOM

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

Tema 6.14.
Haubospiee 1 HanMeHbIIIEE
3HaueHue PYHKINH

Conep:xaHue yueOHOro MaTepuasa
Haubonbiiee u HanMmeHbiee 3HaueHne GyHKInU. Pemenue 3aqay.

Tema 6.15.
Pemenune comepkarenbHbIX 3a7a4
Ha HaXO0KJIE€HHE HanOOIBIIETO
(HaMMEHBIIIEr0) 3HAYCHUS

byHKIUN

Conep:xaHue yueOHOro MaTepuasa
Pemenne comeprkarenabHbIX 3a7a4 HA HAXOXKIEHHE HAaUOOBIIETr0 (HAaUMEHBIIIETO) 3HAYCHUS (PYHKIIHH.

Tema 6.16.
BeinmyxiiocTs rpaduka GyHKINH,
TOYKHU niepernda

IIpakTH4yeckoe 3aHsATHE
BeimyxiiocTs rpaduka ¢yHKIUN, Touky neperuda. MccnenoBanue GyHKIIMN HA BBITYKIIOCTb

Tema 6.17.
PU3NYECKUN CMBICIT TPOU3BOIHOU

IIpakTuyeckoe 3aHsATHE
dusnueckuii cMpica npousBoAHoH. Pemenue 3anau. MccnenoBanue GyHKIIMK Ha BBITYKIOCTh-
BOTHYTOCTb.
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Tema 6.18.

IIpakTH4yeckoe 3aHATHE

2
Kontponbnas pabora No7 KontponbHas padota o teme «IIponsBomaHas»
Tema 6.19. Conep:xanue yueOHOro MaTepuasia ’
[TonsiTue nmepBooOpazHoOl HyHKIIMH [Tonstue nepBooOpasznoit pynkuuu. [Ipumepsl. Pemmenue 3amay.
Tema 6.20.
Conep:xanue y4yeOHOro MaTepuasa
[IpaBuna HaxOXICHUS 2
[TpaBuia HaxoXXaeHUS IepBOOOpa3HbIX. Pemienue 3a1a4.
11€pBOOOPA3HBIX
Tema 6.21.
IIpakTnyeckoe 3ansiTHe
Pemienue 3a1a4 Ha CBSI3b N . 2
o . Pemrenue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOIHON
nepBooOpa3HOI U ee MPOU3BOJHON
Tema 6.22. IIpakTH4yeckoe 3aHsATHE 2
Heonpenenennplii HTHTErpas Heonpenenennsrit uaterpan. [Ipumepsl. Tabnuia nHTErpaIos.
Tema 6.23.
HaxoxaeHue nHTerpaios c IIpakTuyeckoe 3aHsATHE ’
MTOMOIIBIO TaOIHIIBI HaxoxaeHue nHTerpajioB METOJJOM 3aMEHbI lepeMeHHON. Perenue 3anad.
MIepBOOOPA3HBIX
Tema 6.24.
IIpakTnyeckoe 3ansATHE
Haxoxnenne nHTErpajioB METoA0M . 2
. HaxoxaeHue naTerpaioB METOIOM 3aMEHbI IIepeMeHHo. Pemenue 3amay.
3aMEHbI IEpEMEHHON
Tema 6.25.
Boruncnenue onpeneaeHHbIX IIpakTuyeckoe 3aHsATHE >
uHTerpanoB. @opmyia HeroToHa- Boruncnenue onpeneneHubix nurerpainos. @opmyna Herorona-Jleitbuuna.
JleitOHuna
Tema 6.26.
[1nomans KpUBOJIUHENHON Coaep:xanue y4eOHOro MaTepuaa 2
TpaneLuny U ONpeIeICHHBIN [Inomane KpUBOJIMHEWHOM TPANELUK U ONIPEACIICHHBINA UHTErpai. Pemenue 3anad.
MHTETpall.
Tema 6.27.
Conep:xanue yueOHOro MaTepuasia
IIpumeneHne nHTErpana s . 2
. [TprMeHeHne uHTerpaa i BbIYUCICHUS IUTomazel miockux ¢uryp. Pemenue 3aau.
BBIUMCIICHMS TTOIAAeH
Tema 6.28.
IIpakTH4yeckoe 3aHsATHE
[IpuMeHeHe HHTETPajIa s N 2
[IpumeneHnue nHTerpana Ui BHIYUCICHUS 3HaUeHUH (pu3nueckux BenuyuH. Pemenue 3agau
BBIYUCIIEHHS] (PU3MUECKUX BEINYHH
Tema 6.29. IIpakTnyeckoe 3ansiTHe )
Konrponbnas pabora Ne§ KonTpoJsbHnas pabora no teme «MHTErpaabn.
Paznea 7. YpaBHeHus H HEPaBEHCTBA 30/0
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Tema 7.1.
[Ipocreiiue cBeAeHNs O KOPHSIX
areOpanyecKnx ypaBHEHUH

Conep:xaHnue y4e0OHOro MaTepuasia
[Ipocreiime cBeneHUs 0 KOpHAX anreOpanyeckux ypaBHeHui. Permenue 3amad.

Tema 7.2. Conep:xanue y4yeOHOIro MaTepuaa
PaBHOCWIBHOCTH ypaBHEHUN PaBHoCHJIBHOCTDL YpaBHeHuil. Pemnenue 3agay.

Tema 7.3.

Coaep:xanue yueOHOro MaTepuaJa
OOu1re METOABI peIeHus .
9 Pemienue ypaBHeHmi.
YPaBHEHHUH.
Tema 7.4. Coaep:xanue yueOHOro MaTepuaJa

MCTOI[ Pas3JIOKCHHUA Ha MHOXKXUTCIIU

Pemenne ypaBHeHI/Iﬁ MCTOJOM PAa3JIOKCHHI Ha MHOXUTCIIN.

Tema 7.5.
MeTto[ BBEIEHUS HOBOU
IIEPEMEHHOM IS PELICHUS

Conep:xaHnue y4yeOHOro MaTepuaa
Pemenne ypaBHEHUI METOIOM BBEICHNS HOBOW IIEPEMEHHOM.

yYpaBHEHUH.
Tema 7.6.
. Conep:xanue yueOHOro MaTepuasa
OYHKIMOHAIBHO - Tpa@UUecKuii N
MeTON Peienne ypapHenuii (QyHKIIMOHANBHO - TpadUYECKUM METOAOM
Tema 7.7. IIpakTH4Yeckoe 3aHsATHE
KonTponbHas padota Ne9 KonTposabHasi padora no teme «Penienne ypaBHeHUi»
Tema 7.8.
N IIpakTuyeckoe 3aHsATHE
Pemennie HepaBeHCTB ¢ OTHOM . .
. Perrenne HepaBeHCTB C OJTHOM MEPEMEHHON METOJIOM WHTEPBAIOB
MIEPEMEHHOM.
Tema 7.9.
. IIpakTHyeckoe 3aHATHE
Cucremsl ypaBHeHH. MeTog o
Pemienue cuctem ypaBHEHHI METOJIOM MOJCTaHOBKH
M0JICTAHOBKHU
Tema 7.10.

Cucremsl ypaBHeHH. MeTog
anreOpanvecKoro CIOKEHHUS.

Conep:xanue yueOHOro MaTepuasia
Pemenue cucrem JIMHENHBIX ypaBHEHUI METOI0M aJIreOpandecKkoro CiIoKeHUs.

Tema 7.11.
Cucremsl ypaBHeHU. MeTog
BBEJICHUS] HOBBIX IIEPEMEHHBIX

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

Tema 7.12.
N IIpakTnyeckoe 3ansiTHe
CucreMbl HEpaBEHCTB C OAHOMN . .
. Pemenue cucrteM HEPaBEHCTB C OJJHOW NTEPEMEHHOM
MIEpEeMEHHOMN
Tema 7.13. IIpakTyeckoe 3ansTHE

['paduaeckuit MeTox pereHus

I'padrueckuit MeTO]] pelnieHus CUCTEM HEPABEHCTB C IByMsl IEPEMEHHBIMU
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CUCTCM HCPABCHCTB C IBYMs
NCPEMEHHBIMU

Tema 7.14.
[IpuMeHEeHHEe MaTeMaTHYECKHX

Conep:xaHue y4eOHOro MaTepuaa

[IpumeHeHre MaTEMaTUUECKUX METOJIOB JUIsl PELICHUs CO/IEpP KATEIbHBIX 3a1a4. MareMaTuueckoe 2
METOJIOB JIJISl PELICHUS
MOJICJINPOBAHUE.
COJIEpKATENIbHBIX 33]1a4
Tema 7.15. IIpakTH4eckoe 3aHsATHE ’
KonTtponbnas pabora Nel0 KoHntposbHas pabora mo teme «CUucTeMbl YpaBHCHHI H HEPABEHCTBAY
Paznea 8. IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE 22/0
Tema 8.1.
Coaep:xanue yueOHOro MaTepuaJa
[Ipenmer crepeoMeTpru, aKCUOMBI 2
[Ipeamer crepeomeTpun. AKCHOMBI CTEPEOMETPHH.
CTEpPEOMETPUN
Tema 8.2
. Conep:xanue yueOHOro MaTepuaJia
[TapannenbHOCTb NPAMBIX, IPAMOI . 2
[TapannenpHOCTD MpsAMBIX. [lapannenbHOCTh NPSAMO U MIIOCKOCTH.
1 IJIOCKOCTH
Tema 8.3.
B3anmHoe pacnosioxkeHue npsiMbIx Conep:xanue yueOHOro MaTepuasa 2
B IIPOCTPAHCTBE. YTOJI MEKIY B3anMHoe pacnionoxeHue npsMbIX B IPOCTPAHCTBE. YTOJI MEXAY ABYMS IPSIMBIMHU.
JBYMSI IPSIMBIMHU
Tema 8.4. Conep:xanue yueOHOIro MaTepuaJia 2
[TapayyienbHOCT IIOCKOCTEN [TapamiensHOCTB TIOCKOCTEN. Pemenne 3amay.
Tema 8.5. Coaep:xanue y4eOHOro MaTepuaa >
[Tapannenenunen [Tpsimoit mapannenenunen. Haknonnsiit napamienenunen. Kyo6.
Tema 8.6.
. Conep:xanue yueOHOro MaTepuasia
[lepneniuKynsIpHOCTH MPSIMOM U o 2
[lepneHIuKynsIpHOCTD MPSIMON U TUIOCKOCTH. Perenue 3anad.
IJIOCKOCTH
Tema 8.7.
[TeprieHAUKYIIAp U HAKJIIOHHBIE. Coaep:xanue y4eOHOro MaTepuaa )
VYron Mexay npsaMon u ITepnennukynsp. Haknonnas. [Ipoeknus. Yroam Mexay nIpsMOi U INIOCKOCTBIO.
IJIOCKOCTBIO
Tema 8.8. IIpakTH4eckoe 3aHsATHE )
Teopema o Tpex nepneHauKyIspax Pemenne 3a1a4 ¢ IPUMEHEHUEM TEOPEMBI O TPEX NEPIEHIUKYIISIPaX.
Tema 8.9.
. Coaep:xanue yueOHOro MaTepuaJa
JIByrpaHHslii yrod. 2

[TeprieHAMKYIASIPHOCTD IIOCKOCTEMN

JIByrpaHHbIi yroi. IlepneHuKynsspHOCTb IIIOCKOCTEN
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Tema 8.10.

IIpakTH4yeckoe 3aHATHE

Tetparap Terpasap. Oxraszap. Pemenue 3amauy. 2
Tema 8.11. IIpakTH4yeckoe 3aHATHE ’
Kontponbnas pabora Nel 1 KoHntposbnas padota mo teme «IIpsiMbie U IIIOCKOCTH B IPOCTPAHCTBEY
Pa3nen 9. MHOrorpaHHUKHY M KpYyIJible TeJa 28/0
Tema 9.1. Conep:kanue y4eOHOT0 MaTepHuaJa
[Mousitrie MEHOTOrpaHHuKa. [Tpu3ma Bepmunsl, pedpa, rpanu Muororpannuka. [Ipusma. [psmas npusma. [IpaBunbHas npusma. 2
Tema 9.2. IIpakTH4eckoe 3aHsATHE )
[Tupamuna ITupamua. Beicora nupamuael. Anodema.
Tema 9.3. IIpakTnyeckoe 3ansATHE ’
YcedeHnHas nupamMuja Yceuennas nupamua. Beicota yceueHHOM nupaMuibl.
Tema 9.4. IIpakTnyeckoe 3ansiTHe 2
Hummsap BricoTta munmnaapa. Pa3BepTka 60KOBOIM MOBEPXHOCTH HIMJIMHIPA
Tema 9.5. IIpakTH4yeckoe 3aHATHE 2
[1nomaap NoBEpXHOCTHU HUIMH]IpA [1nomaap NOBEPXHOCTH HUJIMHJpA
Tema 9.6. Conep:xanue yueOHOro MaTepuaJia 2
Konyc BricoTa konyca. OOpa3syromas. Pa3BepTka koHyca.
Tema 9.7.
[Tnomans 60KOBO U MOTHOM . HpaKTu"quKoe Jatrrue 2
[Tnomans 60KOBOM U MOJTHON MOBEPXHOCTH KOHYca. Pemenue 3aaay.
MOBEPXHOCTH KOHYCa
Tema 9.8. IIpakTH4Yeckoe 3aHsATHE )
Cdepa u map Llentp chepsl. Paguyc chepsl. lap.
Tema 9.9.
[TonsiTue o6vema. O6beM IIpakTH4eckoe 3ansTHE 2
HIPSIMOYTOJIBHOTO [Tapannenenunen. Kyo.
napajiesienunesa
Tema 9.10. Conep:xaHue yueOHOro MaTepuasa >
O6BeM npu3Msbl dopmyia a5 Hax0XkAeHUs: oObeMa npu3Mbl. Penienne 3aau.
Tema 9.11. IIpakTuyeckoe 3ansiTHE 2
O6beM HUIMHIpa dopmyna IS HaX0KJIeHUsl o0beMa nuianHapa. Pemenue 3anay.
Tema 9.12. IIpakTH4yeckoe 3aHsATHE )
O6beM nupaMuIbl dopmyna I HaX0XKJIeH!s: o0bema nupamuabl. Pemenue 3amay.
Tema 9.13. IIpakTnyeckoe 3ansTHE )
O6beM KoHyca U 1mapa dopmyra 171 HaX0XKJIeHUs: o0bemMa KOoHyca U niapa. Pemenue 3agau.
Tema 9.14. IIpakTH4Yeckoe 3aHsATHE 2
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KonrponsnaspadoraNel2

Konrtponbnas padora no reme «Ilnomanb moBepXHOCTH U 00BEMY.

Paznea 10. Koopannartel n BekTopa 23/0
Tema 10.1.
[IpssMmoyronbHas cucrtema Conep:xanue y4yeOHOro MaTepuasa 2
KOOpJMHAT B IPOCTPAHCTBE. [TpsimoyronbHast cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpa.
Koopaunats! BekTopa
Tema 10.2.
o Coaep:xanue yueOHOro MaTepuaJa
[Ipocreiimue 3a7a4u B 2
Pemmenue 3a1a4 ¢ MOMOIIBI0 METO/1a KOOPAUHAT
KOOpJMHATax
Tema 10.3.
Conep:xanue y4yeOHOro MaTepuasa
CkansipHO€ TpOU3BEICHUE 2
CkansipHO€ MMPOU3BEAECHNUE BEKTOPOB.
BEKTOPOB
Tema 10.4.
IIpakTnyeckoe 3ansATHE
BexTopHoe mpousBenenue 2
BexTopHoe mpousBeieHne BEKTOPOB.
BEKTOPOB
Tema 10.5.
N Conep:xanue yueOHOro MaTepuaJia
YpaBHeHuEe NpAMON. YTOI MEXTY L 2
VYpaBHeHue NpAMON. YT0I MeXAY IPSIMbIMU.
IPSIMBIMU
Tema 10.6. IIpakTnyeckoe 3ansiTHe 2
YpaBHEHHE INIOCKOCTH Pemenne 3a1a4 Ha ypaBHEHHE INIOCKOCTH.
Tema 10.7.
IIpakTnyeckoe 3ansATHE
Boruncnenue yrioB Mexy 2
Pemenue 3a1a4 Ha HaXOXKACHUE YITIOB MEXAY IPSAMBIMHU U INIOCKOCTSAMH.
IPSIMBIMU U TUIOCKOCTSIMU
Tema 10.8. IIpakTH4yeckoe 3aHsATHE
2
YpaBHeHue chepbl Lentp chepsl. Panuyc chepsl. YpaBHeHHE Chephl.
Tema 10.9.
Conep:xaHue yueOHOro MaTepuasa
MeTo KOOpAMHAT IPU PELLIEHUU 2
sanau [IpumeHeHne MeTo1a KOOPAWHAT IIPU PELICHNUN 3a]a4
Tema 10.10. Coaep:xanue yueOHOro MaTepuaa ’
JIBroKeHus. JIBroKeHUS.
Tema 10.11. Coaep:xanue yueOHOro MaTepuaa )
I{eHTpanbHas U 0ceBasi CHAMMETPUHI I{enTpanbHas cummerpus. OceBas CHMMETPHSL.
Tema 10.12. IIpakTH4yeckoe 3aHsATHE )

KonTponbnas pabora Nel3

KontponbHas pabora no reMe «KoopauHaThl 1 BEKTOpay.

25




Tema 10.13. Coaepsxanue yueOHOro MaTepuaa 1
ITonBenenue UTOrOB. O06001eHre MPOMICHHOTO MaTepraa.
Bcero 3a 2 cemecTp 216/4
Koncyabranus 2
9K3aMeH 6
Bceero 324/16

[TocnenoBarenbHOE TeMaTHUECKOE IUIAHUPOBAHUE COJEpKaHUs padouell mporpaMMbl 0011e00pa3oBaTeNbHON y4eOHON AMCHMILINHBI, KaJleHJIapHbIe
00BEMBI, BUBI 3aHATUH, (OPMBI OPraHU3AIUN CAMOCTOSTEIFHON pabOThI TAK)Ke KOHKPETU3UPYIOTCS B KajeHaapHo-TeMaTrnueckoM 1uiane (Ilpunoxenne Ne

1)
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3. ©OPMbI KOHTPOJI5SI K METOAUYECKHUE MATEPHAJIBI, OITPEJNEJIAIOIIHUE
IMPOUHEAYPbl OHEHUBAHUSI BSHAHUU, YMEHUH, IIPAKTHYECKOTI'O OIIBITA,
XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIIHU

®onp oueHouyHbIx cpeAcTB (nanee — POC) — KOMIUIEKT METOJIUYECKUX U KOHTPOJIBHBIX
MaTepuasoB, HCHOJb3YEMbIX MpPU MPOBEACHUM TEKYILIETO0 KOHTPOJS OCBOCHHS PE3yJbTaTOB
o0yueHus u npomexxyrouHoi arrecrauui. (Ilpunoxxenue Ne 2).

4. YCJIOBUMA PEAJIM3ALIMHU JTUCIHUIIJIMHBI

4.1. Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUYECCKOMY odecnevYeHun1o

Jisi OCBOGHMS IUCHMIUIMHBI TpeOyercss yuyeOHas ayauTopus, KOTOpas JOJDKHA
YIIOBJIETBOPATH TpeOoBaHUsIM CaHUTAPHO-IUIEMHOJIOTHYECKUX TPABUII 1 HOPMATUBOB M OBITH
OCHAIIIeHA THUIIOBBIM 00OPYZOBAaHHEM, B TOM YHCIIE CIICHUATN3UPOBAHHON Y4eOHOU MeOembio 1
CpeAcTBaMu OOYYCHHs, JIOCTATOYHBIMHU ISl BBITIOJHECHHUSI TPEOOBAHWI K YPOBHIO TOITOTOBKU
o0yyJaronmxcs

4.2. YuyedoHo-MeTOAMYecKOe M HHPOPMALMOHHOE 0O0ecneyeHHe JUCHUILIHHBI (MO1YJIs1)

4.2.1. IlepevyeHb OCHOBHOW M JONOJHUTEILHON Y4eOHOH JUTEPATYpPbl, HEOOXOAUMON IJIs1
OCBOCHMS AMCUUIIMHBI (MOXYJIs1)

OcHoBHasi yueOHasl JauTepaTypa:
Boromonos, H. B. Maremaruka. AnreOpa ¥ Havyana aHanmu3a. ba3zoBblii ypoBeHb: 10—11 kiacchr :
yueOHHK a1 cpefHero oOmero oopaszosanus / H. B. Boromonos. — Mocksa : M3marensctBo HOpaiiT,
2023. — 241 c.— (OOmeoOpazoBarenbhbrii  1uKm). — ISBN 978-5-534-16084-0. — Tekcr
anexTpoHHbI // OOpazoBarenpHas iatgopma Opaiir [caiit]. — URL: https://urait.ru/bcode/530391
(mara o6pamenwus 25.09.23r.).

JonosHuTeIbHAA yueOHas1 IUTEpaTYypa:
boromonoB, H.B. Anre6bpa u Havyama aHanmm3a: YydyeOHOe T1oOcOOHME JIA  CpPEIHEro

npodeccuonaibHOro obpazoBanus / H. B. boromonoB. — Mocksa : M3marensctBo IOpaiir,
2023. — 240 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09525-8. — Teker :
ANEKTPOHHBIN /l OobpazoBatenbHast mwiardopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/511954(nata obpammenus 25.09.23r.).
boromonos, H.B. I'eomerpus: ydebHOoe mocoOMe Il CpeaHero MpogeCcCHOHATBHOTO

obpaszoBanusi/ H. B. boromonoB. — Mocksa : W3znatensctBo FOpaiit, 2023. — 108 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09528-9. — TekcT : »neKTpOHHBIN //
O6pazoBarenpHas miatdpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511955(nara

oOparmenus 25.09.23r.).

4.2.2. IlepeyeHb pecypcoB HHPOPMANMOHHO-TEICEKOMMYHUKAUIMOHHOH  CeTH
«uTepHer» (najee - cerb «UHTepHET»), HEOOXOAUMBIX /sl OCBOCHHMS JUCHMILIMHBI
(Mmomy.Jist)

Ilepeuensb norosopos IbC u B/|

YueoH
bIN

Cpok

JNeHCTBUSA

HaumenoBanmne AOKYMEHTA ¢ YKa3aHUEM PEKBU3UTOB



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

rojg AOKyYMEHTAa
2024/ Jorosop Ha goctyn k ObC ZNANIUM.COM wmexny YVYHuT B C 12.07.2023
2025 mune qupekropa CO YYHuT u OO0 «3nanmym»Ne 1151-36¢ ot T

11.07.2023

no 11.07.2024

HoroBop Ha noctyn k ObC ZNANIUM.COM wmexny YYHuT B
mune pupekropa CO YYHuT u OO0 «3ranmym»Ne 223/801 ot
23.08.2023 (mpemocTtaBieHHWE JOCTyNa K KoJuleKuuu DDV
«DenepanbHbIil [epeYeHb y4E€OHUKOB H31aTeIbCTBA
«ITpoBenieHue»

C 28.08.2023
no 27.08.2024

Jloroop Ha noctyn K OBC «3B5C IOPAUT» (mosHast KOJIEKIIHS)
Mexny YYHuT B nune gupektopa CO YVYHuT u OOO
«dnexTpoHHOe m3jarenbctBo  FOPAMT» N  1/24-36¢ ot
01.03.2024 r.

C 03.03.2024
no 02.03.2025

HoroBop Ha poctyn k DBC «YHuBepcuterckas Oubimoreka
onnain» wmexay YYHuT «Hekemegma» Ne 223-1279 ot
26.09.2023

01.10.2023 no
30.09.2024

HoroBop Ha poctyn k OBbC «Jlane» wmexny YYHuT wu
n3gareabcTBoM «Jlaup» Ne OI'3-1033 ot 20.07.2023

C 08.08.2023
no 07.08.2024

JloroBop Ha JOCTYI K AJICKTPOHHBIM M3JaHHUSIM B COCTaBEe 0Oa3bl
mauaelx «HAVYUYHAS  OJIEKTPOHHAA  BUBJIMOTEKA
eLIBRARY.RU» mexny YYHuT u OOO H3b Ne OI'3-1696 ot
04.12.2023

C01.01.2024
no 30.12.2024

Horosop Ha B/ muccepranuit mexay YYHuT u PI'b No 223-997
ot 11.07.2023

C 10.08.2023
no 09.08.2024

Jorosop o noakmouenun k HOb u o npepocraBinenuu goctymna K
oowexktaM HOb Mexay baml'V B nune aupexropa CO baml'V ¢
OI'BY «PI'b» Ne 101/H2B/1438-IT ot 11.06.2019
JomnonnurensHoe coriamenue kK porosopy 101/HOb/1438-m1 ot
11.06.19 r. 00 wu3MEHEHUU CTOPOHBI JOrOBOpa BCIEJICTBUE
peopranuzanuu B popme npucoenuHeHus mexay Y YHuT B nwuie
qupektopa CO YYHuT ¢ ®I'BY «PI'b» 0114.02.2023 .

C 11.06.2019
no 10.06.2024

Horosop Ha noctyn k 95C BOOK.ru (JlocTyn Kk yueOHHUKY:
OCHOBBI POCCHIICKOM rocyaapcTBEHHOCTH : yueOHUK / A. B.
Mansko, A. A. Bunkos, B. B. I'ypees [u n1p.] ; nox pen. A. B.
Mansko. — Mocksa : KnoPyc, 2024. — 263 c¢. — ISBN 978-5-
406-12322-5) mexny YYHuT B nuue nupexropa CO YYHuT n
00O «KnoPyc meaua» Ne 75 ot 23.10.2023 r.

C 23.10.2023
no 22.10.2024

4.2.3. Hepeqeﬂb HHq)OpMaHHOHHbIX TeXHOHOFI/Iﬁ, HUCII0JIB3YEMBIX IIPHA OCYIIECCTBJICHUH

00pa3oBaTeILHOTO
MPOrpaMMHOI0

npouecca 1o
o0ecreyeHMs1 WM

AMCUUIIMHE  (MOAYJII0),
UH(POPMALMOHHBIX CHPABOYHBIX

HEe00X0AMMOCTH)
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10.
11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

Ne

HaumeHnoBanue
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
IIporpamMmHblii KOMILIEKC
"BupryansHble  abopaTopHbIE
ConpoTuBJIEHUIO MaTepHanoB"
Columbus 2007 / Columbus 10
AO «Ydaner» (Untepuer)
ABUC «Pycnan» (Moxynn)

paboTsl 1O

®OH/I PT'b
Basza 3mekTpoHHBIX IEpHOTUYECKUX U3TaHUH
9bC «Jlanby»

baza  gaHHBIX

cucrema elibrary»
OBC «YHuBepcHuTeTcKast OMOIHOTEKa OHIIAH»

«DNEKTPOHHO-ONOIHOTeUHAS

Windows Vista Business
Windows XP

Windows 7

Windows 10

Kou-o IIK

30 / OO0 «OO6mmecTB0 MHOOPMALMOHHBIX TEXHOJIOTHI».
I'ocynapcrBennsiit kKoHTpakT Nel3 ot 06.05.2009

32 / OO0 «ObmecTBo HHPOPMAIIMOHHBIX TEXHOJIOTHI.
Tl'ocynapctennsiii KoHTpakT Nel3 ot 06.05.2009

950 /000 «Cwmaprmaitay» ['paxmaHCKO-TIpaBOBOH JOTOBOP
Ne44/013 ot 06.12.2021

15 / OO0 «O6mecTBOo HHGOPMAIIMOHHBIX TEXHOJIOTHI.
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

15/ T'ocymapctBennsIit KoHTpakT Nel6 ot 11.01.2011

200 / OO0 «O6mecTBO HHOOPMAITOHHBIX TEXHOJIOTHII.
I'ocynapcrBennsiit KOHTpakT Nel3 ot 06.05.2009

137 / 3A0 «CodtJlaitH Tpeitn». I'ocymapcTBeHHBII
koHTpakT oT 18.03.2008

200 /JInnen3uonHsbIi gorosop Ne04297 ot 9.04.2012

20 /UIT Ky3emun Aunexceii Jleonnnosuy, norosop Ne0O1-
11 o1 02.11.2015

JoroBop Ne273RK1154-10 ot 1 utonst 2018 r.

1 / OO0 «OTKpHITHIC OMOTHOTEUHBIC CHCTEMBI» JOTOBOP
Ne(095 o1 01.09.2014 r.

30 / ®I'BY «PT'b». loroBop Ne095/04/0220 ot 06.12.2017
T.

He orparumgeno/ OO0 «MBUCy. Jorosop Nel33-IT 1650
o1 03.07.2018 r.

He orparmdeno / OO0 «3BC JIAHb». loroBop Ne848 ot
03.09.2018 .

He orpammgeno / OOO «PYHEB». [loroBop Nel256 ot
13.12.2017 r.
27000 / OOO
03.09.2018 .
137 / Codrnaita Yda. 06.05.2008 .

JInuensnonnoe cornamenue MSDN. ['ocynapcTBeHHBIH

koHTpakT Ne9 ot 18.03.2008 r. 3A0 «CodtJlaitn»

«HekcMenuay». [orosop Ne847 ot

Heorpanmuenona 3 roma/ Microsoft Imagine. IlToammcka
No8001361124 ot 04.10.2017r.
Heorpannuenona 3 roma/ Microsoftimagine.IToamucka
Ne8001361124 ot 04.10.2017r.
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INPUJIIOKEHHUE1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIIET'O ObPA30OBAHUMA
«YOUMCKUN YHUBEPCUTET HAVKH U TEXHOJIOT Ul»

CrepauTamakckuil umuan

Komnemx

KanennapHo-reMaTuyecKHui MJIaH

M0 TUCIHUILINHE OVYII. 13 Mamemamuka
CHEIATLHOCTD
44.02.02 Ilpenooasanue 6 HauaNLHBIX KNaAccax
KO HAUMEHOBAHHE CIEIUATbHOCTH
KBTI (UKAIUS

Yuumenws nauanvnuvix xnaccoes

Pa3paboTtunk (cocTaBUTEND)
Cnupuoonosa H.A.

ydeHasl CTeTIeHb, yIeHOE 3BaHHE,
kareropus, ®.1.0.

Crepinuramak 2024
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Ounas ¢popma 0OyueHust

1 cemecTp
Kanenpapubie
Koua- s1ap
Ne CPOKH Jomammnee
HaunmeHoBaHue pa3iesioB U TeM BO Bup 3ansaTus
n/n H3yYeHUst 3ajaHue
4acoB
(m1aH)
Pa3gen 1. Anredpa
1 Baenenne 2/2 CeHTs0pD Jlexmms Pemmts 3amaun
2 | Lenbie u pauMoHaNbHBIEC YUCIIA 2/4 CeHTs10pb Jlexums Pemuts 3amaun
3 JlelicTBUTENIbHBIC YHCIIA 2/6 CeHTs0pD Jlexmms Pemmts 3amaun
BrimonHeHne apupMeTHIecKuX
4 N - pug 2/8 CeHTs0pD Jlexmms Pemmts 3amaun
NEHCTBUI HAJl YUCTIaMHU
5 | IlpubnwkeHHbIE BHIYUCICHUSI. 2/10 CeHTs0pD Jlexmus Pemmts 3amaun
[TorpenrHocTs B IpeoOpa3oBaHUsIX U
6 P peodp 2/12 CeHTs0ph Jlexmus Pemmts 3amaun
BBIYHCIICHUSAX
7 KommiekcHrple yncita 2/14 CeHTs0pb Jlexmus Pemuts 3amaun
8 | CreneHb ¢ HATYpaJbHBIM NIOKA3aTEIEM 2/16 CeHT0pD Jlexuus Pewuts 3agaun
[IpakTrueckoe
9 | CreneHs C LeNbIM ITOKa3aTeIeM 2/18 CeHT0pD p Pemmts 3anaun
3aHATHE
ApudmeTnieckuii KOpeHb
10 pud N p 2/20 CeHTs0pb Jlexmus Pemmts 3anaun
HaTypaJdbHON CTETICHH
Brruucnenue kopHel HaTypalbHOM
11 P P 2/22 CeHTs0pb Jlexuus Pemuts 3anaun
CTENEeHU
CreneHu ¢ palMOHaIbHBIM
12 pall 2/24 CeHTs0pb Jlexuus Pemuts 3anaun
ToKazaresaeM
CreneHu ¢ 1eHCTBUTEIBHBIM [IpakTtuueckoe
13 A 2/26 CeHTs0pb p Pemmts 3anaun
MoKa3arejaeM 3aHATHE
IIpeobpa3oBaHHe YHCITOBBIX
14 peoop . 2/28 CeHts0pb Jlexmus PemmTs 3amaun
BEIPKEHUH, COJICPKAITIX CTCIICHH
[Ipeobpa3oBanre OYKBEHHBIX
15 peoop . y 2/30 CeHT0pB Jlexmms Pemmmrs 3amaun
BEIPKEHUH, COJEPKAITIX CTCIICHH
OmnpeJeneHne paBHOCHIBHOCTH
16 pel N P 2/32 CeHT0pB Jlexmms Pemmrs 3amaun
BEIPQKEHUH C paJuKaIaMiu
[IpakTrueckoe
17 | UppaunoHalibHble YpaBHEHHS 2/34 CeHTs0pB p Pewuts 3anaun
3aHITHE
18 | PeleHue nokasaTenbHbIX YpaBHEHUN 2/36 CeHT0pB Jlexus Pemuts 3apaun
Pemenue npukiaaHpIx 3a1a4 Ha [IpakTuueckoe
19 P ! A 2/38 CeHTs0pD p Pemmts 3amaun
CJIOKHBIE MTPOLIEHTHI 3aHATHE
20 | Omnpenenenue gorapudma 2/40 CeHts0pb Jlexuus Pemuts 3a1aun
21 | CgoticTBa n0TapupmMoB 2/42 OxTs10pB Jlexuus Pewuts 3anaun
€CSATUYHBIE W HATypaJbHbIE
22 A yp 2/44 OKTA0pPD Jlexnus PemmTs 3amaun
JorapupmMsl
dopmyna mepexoaa K HOBOM [MpakTuaeckoe
23 PMY pexon Y 2/46 OxTs10pB p Peruts 3amayn
OCHOBaHHIO Jorapudma 3aHATHE
24 | IlpaBuna neiicTBHi ¢ JorapupmMamMu 2/48 OxTs6pB Jlexuus Pewuts 3anaun
[Ipeobpa3oBaHKe BRIPAKEHUI C [IpakTrueckoe
25 peoop P 2/50 OxkTs60pB p PemmTs 3amaun
JorapupmMamMu 3aHATHE
26 | Jlorapudpmuyeckue ypaBHCHHS 2/52 OxTs10pB Jlexuus Pewuts 3agaun
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IIpaxTuueckoe

27 | KontposbHas pabora Nel 2/54 OKTa0pB
3aHATHE
Pa3gen 2. OcHOBBI TPUTOHOMETPUH
Panmannas mepa yria. [ToBopoT Touku
28 A pa yr P 2/56 OxTs16pB Jlexmms Pemmts 3amaun
BOKpPYT Hadaa KOOPIWHAT
29 | Ompenenenue cuHyca, KOCUHyca yria 2/58 OxTs0pB Jlexuus Pemuts 3amaun
OmnpeneneHue TaHT€HCa U KOTaHIEeHCa [IpakTnueckoe
30 ezt 2/60 OKTa0pB p Pewnts 3anaun
yria 3aHATHE
3aBHCHMOCTH MEXAY CHHYCOM,
31 | KOCHHYCOM M TAaHT€HCOM OJHOTO M TOTO | 2/62 OxTs6pB Jlexmms PemmTs 3amaun
Ke yria
IIpuMmeHene OCHOBHBIX IIpakTHdeckoe
32 P 2/64 OxTs16pB p Pemmts 3amaun
TPHUTOHOMETPHIECCKHUX TOXKIECTB 3aHATHE
33 | dopMybl CIOXKEHUS 2/66 OKTa0pB Jlexmus Pemmts 3amaun
HHYC, KOCUHYC Y TAHT'€HC JBOWHOT
34 Srnayc’ OCHHYC CHC ABOMHOTO 2/68 OxTs0pB Jlexmus Pemmts 3amaun
35 | ®opmynsl IpUBEACHUS 2/70 Hos6ps Jlexnus Pemnts 3anaun
CyMMa H pa3HOCTb CHHYCOB U
36 M p Y 2/72 Hos16pp Jlexmms Pemmrs 3amaun
KOCHHYCOB
IIpumenenue GopMyJI TPUTOHOMETPHH
37 P (bopmy p P 2/74 Hos16pp Jlexnusa Pemuts 3amaun
TIPH PEIICHUH 32124
IIpakTHdueckoe
38 | KonTpomsHas padota No2 2/76 Hos16pp p Pemmts 3amaun
3aHATHE
Apkkocunyc. Pemenue ypaBHEHUS
39 P y yp 2/78 Hosi6pb Jlexuus Pemuts 3amaun
cos(x) =a
Apxcunyc. Penienne ypaBHeHui
40 | 2P Y P 2/80 Hos6ps Jlexuus Pewnts 3anaun
sin(x)=a
Apx KK .P
41 P TaHre}vlc 1 APKKOTAHICHC. TCILICHHC 2/82 Hos16pb Jlekuus Pemuts 3amaun
ypaBHEeHHUH tg(X)=a u ctg(x)=a
P v
42 CLICHHC TIPOCTCHIIHMX . 2/84 Hosi6pb Jlexmus Pemmts 3amaun
TPUTOHOMETPUYCCKHUX YPABHCHUI
T K
43 PHTOHOMCTPHHICCKHC yPaBHCHHA, 2/86 Hos6pb Jlexus Pemmts 3amaun
CBOJISINIKAECS K KBaIPATHBIM
K
44 OzHOpoIHbIE TPHTOHOMETpHECKHE 2/88 Hos16pp Jlexmus PemmTs 3amaun
ypaBHCHHS
VYHuBepcanbHas TPUTOHOMETPUYECKAS IIpakTrueckoe
45 P ™ P 2/90 Hos16pp P PemmTs 3amaun
II0JICTAaHOBKaA 3aHATHE
IIpakTHueckoe
46 | Meroj BciOMOraTelIbHOTO apryMeHTa 2/92 Hos6ps p Pemwts 3anaun
3aHATHE
Pemenne npocrermmx
47 P 2/94 Hos16pp Jlexmus PemmTs 3amaun
TPUTOHOMETPHICCKUX HEPABCHCTB
IIpakTHdueckoe
48 | KonrponbHas padora Ne3 2/96 Hos6ps p
3aHATHE
Pa3gen 3. ®ynknun, ux cBoiicTBa U rpaguKn
7| K
49 Onperenerue THCI0BOH YHKIMH 1 2/98 Hos6pb Jlexmus Pemmts 3amaun
CIocoObI €€ 3aJaHus
50 | CgoticTBa QyHKITHIA 2/100 Hos16pb Jlexus PemmTs 3amaun
51 | UsyueHue moustus oopaTHOH GpyHkiuu | 2/102 Hos16pb Jlexus PemmTs 3amaun
DyHKIIMOHAJIBHBIE 3aBUCUMOCTH B IIpakTuueckoe
52 YRKH 2/104 Jexabpb p Pemmts 3amaun
peaNbHBIX MpoIeccax 3aHITUE
Uccnenosanne QyHKIUU. IIpakTuueckoe
53 ! bymxn . 2/106 JexaOpb p Pemuts 3amayn
[Ipeobpa3oBanus GyHKIHIHA 3aHITHE
IIpakTuueckoe
54 | UroroBas KOHTpOJbHAs paboTa 2/108 Jexabpb psaHﬂTHe Pewnts 3anaun
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Bcero yacos 108
2 cemecTp
Kanengapusie
Kou- Aap
Ne CpOKH Jdomamnee
HaumeHoBaHue pa3esioB U TeM BO Buna 3ansarus
n/n U3y4YeHHS 3a/laHHe
4acoB
(man)
55 | CreneHnsle GyHKIMN 2/110 Jexabpb Jlexums Pemmts 3anaun
IIpakTryeckoe
56 | IlokasarenpHbIe GYHKIUU 2/112 Hexabpb p Pemmts 3amaun
3aHSITHE
IIpakTryeckoe
57 | Jlorapupmudeckne GyHKINN 2/114 Hexabpb p Pemmts 3amaun
3aHSITHE
Tpuronomerprudeckne GyHKIUU IIpakTryeckoe
58 p p bynku 2/116 Hexabpb p PemmTs 3amaun
Y=COSX U y=sinx 3aHATHE
Tpuronomerpuueckne GpyHKINM y=tgx
59 P p ynxuun y=tg 2/118 JexaOpb Jlexuus Pewuts 3agaun
U y=ctgx
IIpakTuueckoe
60 | KonrponbHas padota Ned 2/120 Hexabpb P
3aHATHE
Paznen 4. Kom0nnaropuka
IIpakTuueckoe
61 | U3yyeHnune npaBmiia KOMOMHATOPHKH. 2/122 Jexabpb P Pewnts 3agaun
3aHsITHE
IIpakTuueckoe
62 | IlpaBmiro mpou3BeICHUS 2/124 Hexabpb P Pewuts 3anaun
3aHATHE
IIpakTuueckoe
63 | Pa3memeHus, coueTaHus 2/126 Jexabpb P Pemmuts 3anaun
3aHATHE
IIpax K
64 | TlepectanoBKH 2/128 Hexabpb paKmiieckoe Pemnts 3anaun
3aHATHE
Pemenne nmpakTHUeCcKuUX 3a1a4 ¢
IIpakTuueckoe
65 | HCIoIB30BaHHUEM MPABUI 2/130 Jexabpb SaHsTHE Pemts 3anaun
KOMOWHATOPHKH
[IpakTuueckoe
66 | bunom Hrrorona 2/132 Hexabpb P Pemmrs 3amaun
3aHsTHE
[IpakTuueckoe
67 | KonrponbHas padoTa Ne5 2/134 Hexabpb P Pemmts 3amaun
3aHsTHE
Pasnea 5. DiieMeHTHI TeOpUH BEPOSITHOCTEH M CTATUCTUKH
68 | CoObiTus. BepoITHOCTH COOBITHS 2/136 Jexabpb Jlexuus Pemuts 3a1aun
. o [IpakTuueckoe
69 | CBoiicTB BeposiTHOCTEH 2/138 Jexadpb P Pewnts 3anaun
3aHsATHE
IIpakruueckoe
70 | OTHOCHTENBHAs YacTOTa 2/140 Jexabpb P Pemmts 3amaun
3aHATHE
71 | Teopema cnoxeHust BEpOSITHOCTEN 2/142 Jexadpb Jlexuus Pewnts 3anaun
. IIpakTuueck
72 | Teopema yMHOXKE€HUS BEpPOATHOCTEH 2/144 JexaOpb pBaHHT:I(; 0¢ Pewuts 3agaun
CymMa BeposITHOCTEH IIpakTuueckoe
73 Y p . 2/146 Jexabpb p Pemmts 3amaun
MIPOTHBOIOJIOKHBIX COOBITHHA 3aHATHE
. IIpakTuueckoe
74 | TloxHas rpymmna coObITHI 2/148 JexaOpb p3aH$IT:IZ © Pewuts 3agaun
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IIpaxkTryeckoe

75 | YcnoBHas BEpOSITHOCTb 2/150 JHexabpb Pewuts 3anaun
3aHATHE
. IIpakTHueckoe
76 | Ciy4daiiHble BETUUHHbI 2/152 JexaOpb p Pemnts 3anaun
3aHATHE
3aKOH pachpeaeacHus CiIyJaiHON IIpakTnueckoe
77 pacrpex y 2/154 JexaOpb P Pemuts 3amaun
BEJINYHMHEI 3aHATHE
SHTpaNbHBIC TSHACHIIMU CIyYalHON IIpakTuueckoe
78 Hentp fICHTL y 2/156 JexaOpb P Pemmts 3amaun
BEJIMYHMHEI 3aHATHE
IIpakTHueckoe
79 | Pemenue 3amau 2/158 Hexabpb P PemmTs 3amaun
3aHATHE
IIpakTHueckoe
80 | KonTpomsHas pabota Neb 2/160 Hexabpb p Pemmts 3amaun
3aHATHE
Pa3ngen 6. Hauajia MmaTeMaTHYeCKOro aHAJIN3A
82 | YncmoBsle MOCIEN0BATEILHOCTH 2/162 SuBapp Jleknus Pemute 3agaun
83 | IIpenen mocienoBaTeIbHOCTH 2/164 SuBapp Jlexnus Pemute 3agaun
Brruuciaenne cyMMBI OECKOHEYHOTO
84 M 2/166 SuBapn Jlexmms Pemmts 3amaun
YICIIOBOTO psiAa
CymMa OeCKOHEYHO YOBIBAIOIIEH IIpakTHdueckoe
85 M SOy H-I 2/168 SuBapn p Pemmts 3amaun
TEOMETPHUYECKON IPOTPECCHHU 3aHATHE
IlonsaTue npou3BoOAHOMN, €€
86 POH3BOJIHOH, 2/170 SuBapn Jlexmms Pemmuts 3anaun
MEXaHUYECKUI CMBICIT
87 | IlpousBoaHas cTeneHHOMN QyHKIHH 2/172 SHBapp Jlexus Pemmts 3a0aun
88 | IIpaBmna nuddepeHTpoBaHus 2/174 SHBapb Jlexuus Pewuts 3agaun
IIpon3BoIHBIE DJIEMEHTAPHBIX
89 P vﬂ P 2/176 SHBapb Jlexmus Pemute 3agaun
GbyHKIMN
IIpuMeHeHue TaOIULBI IPOU3BOIHBIX IIpakTuueckoe
90 P 1 up A 2/178 SHBapb p Pemmts 3amaun
3JIEMEHTAPHBIX (HYHKIUH 3aHATHE
91 | T'eomerpuueckuii cmbich npousogHon | 2/180 SuBapb Jlexmus Pemmte 3amaun
IIpoMmexyTKkH Bo3pacTaHus U
92 P Y P 2/182 SuBapb Jlexmus Pemute 3agaun
yObIBaHHS ()YHKIIHA
93 | DkcTpeMyMbl QyHKIIUN 2/184 ®depanb Jlexkus Pemmts 3a0aun
Uccnenosanne GpyHKIUHU C TTIOMOIIBIO [IpakTrnueckoe
94 A N (bynxu t 2/186 ®despaib p Pemmts 3amaun
TIPOU3BOTHOM 3aHATHE
Haubonbiiee u HaMMEHbIIIEE 3HAUCHHUE
95 2/188 Depainb Jlexmms Pemmuts 3aaun
GbyHKIMN
Pewenue copepxarenpHbIX 3a7a4d Ha
HaXO0KJIECHHE
96 I 2/190 deppaiib Jlexmus Pemmts 3amaun
HanOoJbIIero(HaUMEHBIIIETO)
3HAYCHUS PYHKIUN
Brimykitocts rpaduka (G yHKIIHHA, TOYKA IIpakTHueckoe
97 Y padp byHKuan, 2/192 deppaiib p Pemute 3agaun
neperuda 3aHATHE
. o IIpakTHueckoe
98 | dusnyeckuit CMbICT MPOU3BOIHOM 2/194 deppaiib p Pemmts 3amaun
3aHATHE
[IpakTnueckoe
99 | KonrpoubHas padota Ne7 2/196 Deppaiib p Pewuts 3a1aun
3aHATHE
100 | IonsTHe mepBooOpa3HON HYHKIIUK 2/198 Deppaiib Jlexuus Pemuts 3a12un
101 | IIpaBwia HaxoxaeHUs epBooOpasHeix | 2/200 ®depaib Jlexmus Pemmts 3amaun
Pemenue 3agay Ha CBS3b IIpakTHueckoe
102 A . " 2/202 deppaiib p Pemmts 3amaun
IepBOOOPA3HON U €€ MPOU3BOTHON 3aHATHE
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IIpaxTuueckoe

103 | HeonpeneneHHbIH HHTETpA 2/204 ®deppaiib Pewuts 3a1aun
3aHATHE
Haxoxaenne nHTerpagoB ¢ TOMOIILIO IIpakTdueckoe
104 A p t 2/206 ®Deppaib p Pemmmts 3amaun
TaOIHUITBI TEPBOOOPA3HBIX 3aHATHE
Haxoxxmenne nHTErpagoM METOJIOM IIpakTHdueckoe
105 A 13 A 2/208 ®Deppaib p Pemmts 3amaun
3aMEeHBI IEPEMEHHOM 3aHATHE
Brranciienue onpeneneHHbIX MpaKmieckoe
106 | unTerpanoB. @opmyna HeroToHa- 2/210 ®Depainb p Pemmts 3amaun
o 3aHATHE
JleitOaMIa
IInomans KpUBOJMHSHHON Tpareuu 1
107 [anb Kp . parrer 2/212 Mapt Jlexmms Pemmts 3amaun
OTIpe/IeIICHHBIN HHTETPAIL.
IIpumenenue nHaTETpaNa JIJIs1
108 P pana 1t 2/214 Mapt Jlexmus Pemuts 3anaun
BBIUKCIICHUS ILIOMIAICH
IIpumeHeHue UHTETpANIa IS [IpakTnueckoe
109 P pana i 2/216 Mapt p Pemuts 3anaun
BBIUUCIICHUS (PU3HYCCKUX BEIUYHH 3aHATHE
IIpakTuueckoe
110 | KontponbHhast pabota Ne§ 2/218 Mapt p
3aHATHE
Pa3gen 7. YpaBHeHHS M HepaBeHCTBA
IIpocreiinye cBeACHUSI 0 KOPHIX
111 P A vp 2/220 Mapt Jlexmus Pemmte 3amaun
areOpanvdecKux ypaBHECHHUHA
112 | PaBHOCMJIBHOCTb YpaBHEHUI 2/222 Mapt Jlexmus Pemmte 3amaun
113 | O6uIue METOIbI PEIICHUS YPABHCHHUIA. 2/224 Mapr Jlexus Pemts 3agaun
114 | MeTon pa3noxeHusi Ha MHOXHUTEIH. 2/226 Mapt Jlexmus Pemmte 3amaun
MeTto/1 BBEIcHHS HOBOH ITIEpEMEHHOK
115 A A N p 2/228 Mapt Jlexnusa Pemute 3agaun
JUTS peIICHUS] YpaBHEHUIA.
116 | ®yrKIHOHATHHO-TpaQUICCKHIA METOA 2/230 Mapt Jlexuus Pewuts 3agaun
IIpakTuueckoe
117 | KonTpossHas padota Ne9 2/232 Mapt p Pemuts 3a1aun
3aHATHE
Pelenue HepaBeHCTB C OJHOM IIpakTuueckoe
118 up A 2/234 Mapr p Pemuts 3agaun
TIePEeMEHHOM. 3aHATHE
CucrteMsl ypaBHEHHH. MeTo, IIpakTuueckoe
119 P A 2/236 Mapr p Pemuts 3agaun
MOJICTAHOBKU 3aHATHE
Cucrtemsl ypaBHeHHH. MeTo,
120 yp A 2/238 Mapr Jlexus Pemmts 3agaun
anreOpanvdeckoro CIOKEHUSI.
CucrteMbl ypaBHEHHM. MeTO/ BBEACHUS
121 yp A A 2/240 Mapt Jlexmus Pemmte 3amaun
HOBBIX MTEPEMEHHBIX
CucTeMbl HEPABEHCTB C OJTHOM IIpakTHueckoe
122 vp A 2/242 Mapt p Pemmte 3amaun
epeMeHHOM 3aHATHE
I'padmueckuii MeTO pelICHUS CHCTEM IIpakTHueckoe
123 pad Ap 2/244 Mapt p Pemute 3agaun
HEPaBEHCTB C JIByMs ITIepeMEHHBIMHU 3aHATHE
[IpuMeHeHnE MaTeMaTHYECKIX
124 | meronoB AJis peLueHus 2/246 Mapt Jlexnusa Pemute 3agaun
coJlepKaTeIbHbIX 33134
IIpakTHueckoe
125 | KonTpomsHas padota NelQ 2/248 Arnipenb p Pewuts 3a1aun
3aHATHE
Pa3nen 8. IIpsiMble 1 NJIOCKOCTH B IPOCTPAHCTBE
IIpeamet cTrepeoMeTpruH, aKCHOMEBI
126 pex P pHH, 2/250 Arnpenb Jlexmus Pemmts 3amaun
CTEPEOMETPHU
ITapannenbHOCTE NPSAMBIX, IPSIMOM U
127 p P - TP 2/252 Arnpenb Jlexmus Pemmts 3amaun
IUTOCKOCTH
B3aumHoe pacnonoxeHue npsiMbix B
128 | mpoctpaHcTBe. YTOI MEXKIY ABYMSI 2/254 Arnpenb Jlexuus Pewuts 3a1aun
TIPSIMBIMH
129 | MapaiienbHOCTD MJIOCKOCTER 2/256 Arnpenb Jlexus Pemmts 3amaun
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130 | IMapannenenunen 2/258 Arnpenb Jlexmus Pemmts 3amaun
131 Tlepnen Ky npHoCTh MpAMOii 1 2/260 Arnpenb Jlexmms Pemmts 3amaun
TUTOCKOCTH
132 HepneHmeyn;U{p 1 HAKJIOHHEIE. YT 2/262 Arnpenb Jlexmus Pemmts 3amaun
MEX]Ty IPSIMOM U INIOCKOCTHIO
133 | Teopema o Tpex MEPIICHANKYIIIPAX 1/264 Amnpenb Tp ?;III;:;ZKOC Pemmts 3amaun
134 JIBYrpaHHbI yroi1. o 2/266 Amnpenb Jlexmms Pemmts 3amaun
[lepneHIUKYISIPHOCTD MIIOCKOCTEN
IIpakTuueckoe
135 | Tetpasap 2/268 Amnpenb SaAHSITIC Pewuts 3a1aun
136 | KontponbHhas padora Nel 1 2/270 Amnpenb Hpakirieckoe
3aHATHUC
Pa3nen 9. MHOTOTpAHHUKH M KPYTJIbIE TejIa
137 | llonarue MmHOTOTpaHHMKA. [Tpr3Ma 2/272 Amnpenb Jlexrms Pemmts 3amaun
138 | Ilupamuna 2/274 Amnpenb Tpaxmirieckoe Pemuts 3anaun
3aHATHE
139 | Yceuennasa nupamuna 2/276 Arnpenb Hpakitieckoe Pewmuts 3anaun
3aHATHE
IIpakTuueckoe
140 | Hununaap 2/278 Ampenb SAHSTHC Pemuts 3agaun
141 | IInomans MOBEpXHOCTH IIMINHIPA 2/280 Amnpenb Hpakiieckoe Pewmuts 3anaun
3aHATHE
142 | Konyc 2/282 Maii Jlexmus Pemmte 3amaun
143 [Tnomans GOKOBOM M TTONHOM 2284 Maii [IpakTudeckoe T
MTOBEPXHOCTH KOHYCa 3aHATHE
144 | Coepa u map 2/286 Mait Tpaxmirieckoe Pemmts 3amaun
3aHSATHE
145 [onsarue o6vema. O6BeM /288 Maii [IpakTudeckoe -
MIPSIMOYTOJIHOTO MapaJuIelIeTue 1a 3aHATHE
146 | O6beM TPU3MBI 2/290 Mait Jlexuus Pemuts 3a12un
147 | O6beM HUIHH/IPA 2/292 Maii Hpaxmiaeckoe Pemuts 3agaun
3aHATHE
148 | O6beM nupaMuIBI 2/294 Maii HpaxTiaeckoe Pemmte 3amaun
3aHATHE
149 | OObem KoHYyca U mapa 2/296 Mait lpaxrutecioe Pemts 3anaun
3aHATHE
150 | KonTponbHas pabora Nel2 2/298 Mait lpaxruecioe
3aHATHE
Pa3gen 10. KoopamHaThl H BeKTOPHI
151 TIpamoyronbHas cucTema KOOpAUHAT B 2/300 Maii Jlexmus Pemmts 3amaun
npoctpancTBe. KoopmHaThl BEKTOpa
152 | IIpocreiimye 3agauu B KOOpAUHATAX 2/302 Maii Jlexmus Pemmte 3amaun
153 | CkanspHoe mpou3BeIcHHE BEKTOPOB 2/304 Maii Jlexnusa Pemute 3agaun
154 | BexTopHOe mpou3Be/IeHUE BEKTOPOB 2/306 Mait Hpaxmiaeckoe Pemmts 3agaun
3aHATHE
155 YPABHEHNUE NPAMOI. YTOI MEXK Y 2/308 Hroub Jlexmms Pemmts 3amaun
MIPSIMBIMH
156 | YpaBHEHHE MIOCKOCTH 2/310 Uronp Tpakiieckoe Pemmts 3amaun
3aHATHE
157 BbrunciieHue yrioB MEKIY IPSIMBIMA U 2312 N — [IpakTuaeckoe S
TJIOCKOCTSIMU 3aHATHE
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IIpaxTuueckoe

158 | YpaBuenue chepbl 2/314 Wronb Pewuts 3a1aun
3aHATHE
159 | MeTox xoopAWHAT IIpH pemieHny 3axad | 2/316 Urons Jlexmms Pemmts 3amaun
160 | JIBmwxeHwus. 2/318 Uronn Jlexmus Pemmts 3amaun
161 | LlenTpanbpHasi U oceBasi CHMMETPUU 2/320 Hronp Jlexkus Pemts 3agaun
162 | Konrponbhas paGota Ne 21322 Hionb Mpakruecioe
3aHATHE
163 | IlonBenenne UTOroB 2/324 Urons Jlexmms
Bcero uacos 324
JK3aMeH 6
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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. Ob01acTh NpUMeHeHust

®onp oueHouHbIX cpeacTs (OOC) npeaHasHayeH i IPOBEPKU PE3yIbTaTOB OCBOECHUS
muciumuinael - OYIL13  Maremaruka, BXOAsIed B COCTaB IPOrpaMMbl  IOJATOTOBKHU
CIICIIMAIIMCTOB CpeAHero 3BeHa Mo crenuaibHocTd 44.02.02 YuuTenb HavyaJbHBIX KJIACCOB.
Pabora oOyyaromuxcss BO B3auMOJAeiicTBHM ¢ mpenojasarejgeM 324 wdaca, Ha
caMoCTOsTeNIbHYI0 padoty 10 yacos.

2. O0beKTbI OLIEHNBAHUS — Pe3YJIbTATHI 0CBOEHH S TUCUUIIJIMHBI
®OC n03BOJIAET OLIEHUTH CIEAYIOIINE PE3YIbTAThl OCBOCHUS AUCLMILIINHBI:

JIMYHOCTHBIX:

— c(pOPMHUPOBAHHOCTh NPEACTABICHUH O MaTeMaTUKE KaK YHHMBEPCAJIbHOM S3bIKE HAYKH,
CPEICTBE MOJEINPOBAHMUSI SIBJICHUIN U MPOLIECCOB;

— IOHMMAaHHE  3HAYMMOCTM  MaTeMaTHMKH 1  HAay4YHO-TEXHHYECKOrOo  Iporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHUS K MAaTEeMaTHKE KaK K YaCTH OOLIEYeIOBEUECKON KyJIbTYphl;

— Pa3BUTHUE JIOTMYECKOI'O MBIIUIEHUS, POCTPAHCTBEHHOTO BOOOPa)KEHUs, aITOPUTMUYECKOM
KyJIbTYpbl, KPUTUYHOCTM MBIIUIEHUS HAa YpPOBHE, HEOOXOAUMOM s Oyayuien
po¢ecCHOHATILHOM 1eATENIbHOCTH, Ul IPOJI0JDKEHUs: 00pa30BaHUs U caMOOOPa30BaHus;

— OBJIQJICHHE MaTEMaTHYECKUMH 3HAHMSIMA M YMEHHSMH, HEOOXOAWMBIMH B TIOBCEIHEBHOM
KU3HU, JJIS OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAyYHBIX JUCLUMIUIMH W JUCLMIUIUH
poeCCUOHATILHOIO IUKJIA, Ui IOJydeHHs oOpa3oBaHUs B 00JacTAX, HE TPEOYIOLIMX
yr1yOJIeHHON MaTeMaTHYeCKOW OTOTOBKH;

— FOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHIO C HCHOJb30BAHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH, B TOM YHCIIe caMOOOpa30BaHUIO, HA IMPOTSIKEHUU Bcel
KU3HH, CO3HATEIIFHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BAHUIO KAaK YCJIOBUIO YCIICUTHOW
po¢ecCHOHATILHON 1 00IIECTBEHHOM 1A TEIbHOCTH;

— TOTOBHOCTB U CIIOCOOHOCTh K CAMOCTOSITEIbHON TBOPUYECKOW U OTBETCTBEHHOM J1€ATENBHOCTH;

— TOTOBHOCTh K KOJUJIEKTUBHOM paboTe, COTPYAHUUYECTBY CO CBEpCTHUKAMU B 00pa30oBaTeNbHOIM,
OOLIECTBEHHO TMOJIE3HOM, Yy4eOHO-HUCCIEeI0BAaTENbCKOW, TMPOEKTHOW M APYTUX BHIAX
NESATENBHOCTH;

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

MeTanpeaMeTHbIX:

— YMEHHE CaMOCTOSITEJIBHO  ONPENENATh LEIW JAEATEIbHOCTH U COCTABJIATH  IUIAHBI
NESTENBHOCTH;

— YMEHHE NPOAYKTHMBHO OOLIAThCS M B3aUMOJEWCTBOBaTH B IIPOLECCE COBMECTHOM
NEeSTeIbHOCTH, YYUTBIBATh TO3ULIMHM JAPYTUX YYAaCTHUKOB JEATEIbHOCTH, 3()PEeKTUBHO
pasperiatb KOH(QIUKTHI;

— BJaJICHUE HaBbIKAMHM  IIO3HABATEJIbHOH, y4eOHO-UCCIENOBATENbCKOM UM MPOEKTHOM
NeSITeIbHOCTH, HaBbIKaMU pa3pelieHust pooiem;

— FOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTENIBHOM  MH(OPMALMOHHO-TI03HABATEIbHON
JesITeIbHOCTH, BKIIIOYass YMEHHE OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(OpPMAIIHH,
KPUTHYECKH OLIEHWBAaTh W HHTEPHPETHPOBaTH MH(GOPMAIMIO, MOIYYaeMYI0 W3 PAa3IUYHBIX
HCTOYHUKOB;

— BJIaJIeHUE SI3bIKOBBIMU CPEJCTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO HU3JaraTh CBOIO TOUYKY
3peHus, UCTI0Ib30BaTh aIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HABBIKAMH MO3HABATEIbHON peQIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN U
MBICIIUTENIBHBIX TPOILIECCOB, MX pE3yJbTaTOB M OCHOBAaHUIl, TpaHMI] CBOErO 3HAHUS H
HE3HaHUs, HOBBIX ITO3HABATENbHbBIX 3a/1a4 U CPEJICTB JUIS UX TOCTHIKEHUS;
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— OCJICYCTPEMJICHHOCTL B IMOUCKAX W IPUHATUA pemeHHﬁ, C006pa3I/ITCJ'H>HOCTL U HUHTYHLIUA,

Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEACTABICHUN; CIHOCOOHOCTh BOCHPUHUMATH KpacoTy u
FapMOHUIO MUPA;

NpeJIMeTHBbIX:
c(hOPMHUPOBAHHOCTH TMPEACTABICHUI O MAaTeMaTHKE KaK YaCTH MUPOBOW KYIbTYpPhl U MECTE
MaTEeMaTHKU ¥ WHPOPMATHKHA B COBPEMEHHOW IMBWIM3AINHU, CIIOCO0AX OMUCAHUS SBICHHMA
peanbHOro MUpa HA MATEMATHYECKOM SI3bIKE;
c(OPMUPOBAHHOCTh TPEACTABICHUH O MATEMaTUYECKMX MMOHATHSIX KaK BaKHEUIINX
MAaTEMaTUYECKUX MOJENAX, MO3BOSIONIMX OMNUCHIBATH M HM3y4yaTb pa3HbIE MPOLIECCH U
SIBJIGHUS, B TOM YHCJIE C IOMOIIBI0 HH()OPMALIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;
BJIAJICHUE METOJIAaMH J0KA3aTeJIbCTB M aJITOPUTMOB PEUIEHUSl, YMEHHUE HUX IPUMEHSTb,
IIPOBOJUTH JIOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;
BJIAJICHUE CTAaHJAPTHBIMM IIPUEMaMU pEUICHUS palMOHAIBHBIX W HMpPPALUOHAIbHBIX,
[I0KA3aTEeNbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUIN U HEPABEHCTB, UX CUCTEM,;
c(hOPMHUPOBAHHOCTH MIPEJICTABICHUI 00 OCHOBHBIX MOHSATHUSAX MAaTEMAaTUYECKOTO aHAIIM3a U UX
CBOWCTBAxX, BJIAJICHUE YMEHUEM XapaKTEepHU30BaTh IMOBEACHHE (YHKIUN, HCIIOIH30BAHHE
MOJIYYEHHBIX 3HAHUH JJI ONUCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;
BJIAJICHUE OCHOBHBIMH MOHSATUAMU O IUIOCKUX W MPOCTPAHCTBEHHBIX TI'€OMETPUYECKHUX
¢burypax, uX OCHOBHBIX CBOMCTBAX;
c(OPMHUPOBAHHOCTh MPEACTABICHUN O IMPOILECCaX U SIBJICHUSAX, UMEIONINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHPE, OCHOBHBIX IOHITHAX
3JIEMEHTapHON TEOPUH BEPOSATHOCTEM;

— BJIAQJCHHUC HABbIKAaMH UCIIOJIb30BAHUA I'OTOBBIX KOMIIBIOTCPHBIX IIPOTrpaMM IIPpU pCHICHUA

3aaad.

B pe3yJbTaTe HU3YyUYCHUA yqeﬁﬂoro npeamMera «MarteMaTHKa» Ha YPOBHE CPEAHETO

o0urero oopazoBanus o0y4yaruuiics Ha 0a30BOM YPOBHE HAYYMTCH:

OnepupoBarh Ha 0a30BOM YPOBHE MOHSATUSMHU: KOHEUHOE MHOYKECTBO, 3JIEMEHT MHOKECTBA,
MIOJIMHOXECTBO, IIepeceueHue U OObEIUHEHHE MHOXKECTB, YHCIOBBIE MHOXKECTBA Ha
KOOPJAMHATHOU IIPSIMOM, OTPE30K, NHTEPBAJ;

onepupoBaTh Ha 0a30BOM YpPOBHE NOHSATHUSAMH: YTBEpXKJIEHHE, OTPHIIAHUE YTBEPXKACHUS,
UCTUHHBIE U JIO)KHBIE YTBEP)KICHMS, TNPUYMHA, CIEJICTBUE, YacTHBIM clydyail oOIIero
YTBEPKICHUS, KOHTPIIPUMED;

HaXOJUTh IepeceueHrue U OO0bEeIMHEHUE JBYX MHOXECTB, NMPEACTAaBICHHBIX T'paduyecKu Ha
YHUCJIOBOU MPSIMOM;

CTPOUTH HA YHCIOBOW MNPAMOM IIOAMHOKECTBO YHCJIOBOIO MHOYECTBA, 3aJaHHOE
IIPOCTEUILIMMHU YCIOBUSAMHU;

pacrno3HaBaTh JIOKHBIE YTBEP)KIACHHS, OIIMOKM B pacCyKIEHUSIX, B TOM YHCIE C
HCIIOIb30BAHUEM KOHTPIIPUMEPOB.

B noBcenHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

HCIOJIb30BaTh YMCJIOBBbIE MHOXECTBAa Ha KOOPAMHATHOM MpPsIMOW Ui OMUCAaHUS pealbHbIX
IIPOLIECCOB U SBJICHUM;

MIPOBOAUTH JIOTUYECKHE PACCYXIACHUS B CUTYallUSIX TOBCEIHEBHOM JKU3HU

OnepupoBarb Ha 0a30BOM ypOBHE MOHATUSMH: LI€JIO€ YHUCIO, JEIUMOCTh YHCel,
OOBIKHOBEHHAs JIpo0b, JECATHUYHAs ApoOb, pallMOHAIBHOE YMCIO, MPUONKEHHOE 3HAYCHHE
4HCIIa, YacTh, JOJs, OTHOLIEHUE, MPOLEHT, MOBBIIIEHUE W MOHW)KEHUE HA 33JaHHOE YHUCIIO
MPOLIEHTOB, MacHITa0;

ornepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMHU: JiorapudM YHUCIA, TPUTOHOMETPHUYECKAs
OKpY)KHOCTb, TIpajyCHas Mepa yIya, BeJIWYMHA YyIVla, 3aJaHHOrO0 TOYKOW  Ha
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TPUTOHOMETPUUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT'€HC M KOTAHT'€HC YIJIOB, UMEIOIIUX
IIPOU3BOJILHYIO BEITMUHHY;

BBINOJIHATH apU(PMETUYECKHE ACUCTBUS C LEJIBIMUA U PAllHOHAIEHBIMU YHCIIAMHU;

BBINOJIHATh HECIIOKHBIE IPe0Opa3oBaHMs UHUCIIOBBIX BBIPAKEHHUH, COAEP)KAIIUX CTEIEHU
qrcen, TM00 KOPHU U3 YUCel, TM00 JorapuMbl YHUCET;

CpaBHUBATh pallMOHAJILHBIE YUCIIa MEXAY CO00i];

OLICHUBATh M CPABHMBATH C DPALMOHAIBHBIMHU YMCJIAMHU 3HAUCHHs IENIBIX CTENEeHEW Yucel,
KOpHEH HaTypaJlbHOW CTENEHU U3 YMCEJ, JOrapu(pMOB YHCEI B IPOCTHIX CIydasX;

n300pakaTh TOYKAMHU HA YHCIOBOM MPSIMOH LIEJIbIE U PAllMOHAJbHbIC YHCIIa,

n300pakaTh TOYKAMH Ha YHUCIIOBOM NIPAMOM Lieible CTENEHM 4YKCEed, KOPHM HaTypajabHOMN
CTETICHH U3 YHCEJ, JTOrapu(Mbl UUCEI B MPOCTHIX CIYYasx;

BBINOJIHATh HECIIOKHBIE IpeoOpa3oBaHMs LEIbIX U APOOHO-PALlMOHATIBHBIX OYKBEHHBIX
BBIPAKCHU;

BBIpa)XaTh B IPOCTEHILINX CIIydasX U3 PaBEHCTBA OHY IIEPEMEHHYIO Uepe3 ApYyTHe;

BBIUUCIIATH B MIPOCTHIX CITyYasx 3HAUEHUS YHUCIOBBIX M OYKBEHHBIX BBIPAKECHUHN, OCYIIECTBIIASA
HE00XO0AMMBIE IIOJICTAHOBKU U IPeoOpa3oBaHus;

n300pakaTh CXeMaTHYECKH YTroJl, BEIMYMHA KOTOPOTO BHIPAXKEHA B TPAlyCcax;

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

B noBceHeBHOM XKU3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

BBITOJIHATH BBIYMCIICHUS IPY PELICHUH 33/1a4 MTPAKTHYECKOTO XapaKTepa,

BBITIOJHATh MPAKTUYECKUE PACUYETHl C HCIOJIb30BAHHEM NpPHU HEOOXOIUMOCTH CIPABOYHBIX
MaTEepPHAJIOB U BEIYMCIUTEIBHBIX YCTPOUCTB;

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

UCIOJIb30BaTh METOAbl OKPYTJICHUS, MPUOIMKEHHS U PUKUIKU MPU PEHICHUN MPAKTUYECKUX
3a/1a4 IOBCEAHEBHOM KU3HU

Pemars nuHeiiHble ypaBHEHUS! 1 HEPABEHCTBA, KBAAPAaTHbIC YPABHEHUS;

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

pemiaTth Moka3arejabHble ypaBHeHHs, BuAa abx+c= d (rae d MOXHO MpeACTaBUTH B BUIE
CTENIEHM C OCHOBaHMEM a) W NpOCTeHIIMe HepaBeHCTBa Buaa ax < d (rme d MoxHO
MIPEJICTAaBUTH B BUJIE CTETICHH C OCHOBAHUEM a);.

IIPUBOANUTH 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
TPUTOHOMETPUUYECKON (DYHKILIUH.

B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTUX MIPEAMETOB:

COCTABJSITh W pEIIaTh YPAaBHEHHMs U CHCTEMBl YPAaBHEHHMM IIPM PEIIEHHM HECIOKHBIX
IIPaKTUYECKUX 3a7a4

OnepupoBarh Ha 6a30BOM ypOBHE MOHSITHSIMH: 3aBUCUMOCTb BEJIMYMH, (QYHKIMS, apTyMEHT U
3HaueHue (yHKIMM, 00JacTh ONpeAeNeHHS M MHOXKECTBO 3HAueHUHl (QyHKUWHU, Trpapux
3aBUCUMOCTH, rpaduk ¢QyHKUMM, HYyIH QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHHE Ha YMCIOBOM NPOMEXKYTKE, YObIBaHHE Ha YMCIOBOM IPOMEXKYTKE, HauOobIIee
U HauMEHblee 3HauyeHWe (PYHKIUMU Ha YHUCIOBOM IPOMEXYTKE, Nepuoauueckas QyHKIHS,

IIEPHOL;
onepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMHU: HpsiMas U oOpaTHasl MPOINOPLHUOHAIBHOCTD
JIMHENHas, KBaJpaTU4yHasd, norapupmMuyecKas u IoKas3aTenbHas byHKIHY,

TPUTOHOMETPUYECKHE (PYHKIINU;
pacrio3HaBaTh rpauKy IEMEHTAPHBIX (YHKIUNA: IPIMOM 1 00paTHON MPOMOPLHUOHATIBHOCTH,
JIMHEWHOH, KBaJpPaTUYHOM, JorapupmMuIecKoin u ITOKa3aTeIbHON byHKIHH,
TPUTOHOMETPUUYECKHUX (PYHKIIUH;
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COOTHOCHUTH I'pauKy 3JIEMEHTAPHBIX (YHKIUI: IpsMOi U 0OpaTHOM MPONOPHMOHATBHOCTH,
JINHETHOM, KBaJIpaTUYHOM, Jorapu(MUIecKoM u MOKa3aTeJIbHOU byHKIHH,
TPUTOHOMETPUYECKHUX (PYHKIUH ¢ (hopMyTaMu, KOTOPBIMUA OHHU 33/1aHBI;

HAXOJUTh 10 rpaduKy mpuOIMKEHHO 3HAYCHUS PYHKIIUH B 33JaHHBIX TOYKAX;

onpeneNnaTe Mo rpaduky CcBoicTBa (QYHKUMU (HYIH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HAaMOOJIBIIIME U HAUMEHBIITNE 3HAYCHUS U T.11.);

CTPOUTH 3CKU3 Trpaduka (YHKIHH, YJOBIETBOPSIOMICH NpPHUBEJCHHOMY HaOOpy YCIOBUI
(IpoMeXXyTKU BO3pacTaHusi / yObIBaHHs, 3HaueHUE (DYHKIUU B 3aJlaHHOW TOYKE, TOYKHU
SKCTPEMYMOB | T.1I.).

B nosceHeBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

OIIpeNeNIATh 110 TpayKkaM CBOWCTBA pealbHbIX MPOLECCOB U 3aBUCUMOCTEH (HauOomblline U
HAauMEHBIIME 3HAUEHUs, [POMEXKYTKM  BO3pacTaHUs U  YOBIBaHMS, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYallUU
OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSAMMU: IPOU3BOIHAS (PYHKIIMU B TOUKE, KacaTellbHas
K rpaduKy QyHKINH, TPOU3BOIHAS (PYHKIUH;

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

pelaTh HECIOXKHbBIE 33a4d HAa IPUMEHEHHE CBSI3U MEXIY INPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa (PYHKIIMH, C OAHONH CTOPOHBI, U NMPOMEKYTKAMH 3HAKOIOCTOSIHCTBA U
HYJISIMH [TPOU3BOJAHOM 3TOM (YHKLUU — C IPYTOM.

B noBce1HEBHOI JKU3HU M TTPU U3YYCHHUH JPYTUX PEIMETOB:

MOJIB3YSCh TpauKaMHu, CPaBHUBATH CKOPOCTH BO3pacTaHUs (POCTa, OBBIIICHHS, YBEIUICHHUS
W T.II.) WIA CKOPOCTH YObIBaHMS (IMAJCHUS, CHIDKCHHS, YMCHBIICHUS W T.II.) BEJIUYUH B
peabHBIX Ipoleccax;

COOTHOCHTh TpapUKd pEIbHBIX MPOIECCOB M 3aBHUCUMOCTEH C HMX OIMCAHHSIMH,
BKJTFOYAIONUMU XapaKTEPUCTHUKU CKOPOCTU M3MEHEHHS (OBICTPHIN POCT, IJIABHOE TIOHMKEHUE
U T.IL);

HCIOJIb30BaTh TpaQUKH PEATbHBIX MPOIECCOB IS PEIICHUS HECIOKHBIX MPHUKIATHBIX 3a/1a4,
B TOM YHCIIE OTpeAeNss Mo rpaguKy CKOPOCTh X0/a mpoiiecca

OnepupoBarh Ha 0a30BOM YpOBHE OCHOBHBIMH OIHMCATEIBHBIMH XapaKTEPUCTHKAMHU
qyucnoBoro Habopa: cpemHee apudmernyeckoe, MeauaHa, HauOoiblllee W HaWMEHbIIee
3HAYCHUS;

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

BBIYUCTISTH BEPOSTHOCTU COOBITUI HA OCHOBE MOJICUETA YKCia UCXOJIOB.

B noBceHEBHOM KU3HU U IIPU U3YYEHUH IPYTHX IPEIMETOB:

OLICHMBATh U CPABHUBATH B MIPOCTHIX CIIydasX BEPOSTHOCTU COOBITUI B peaJIbHOM JKU3HH;
YUTaTh, CONOCTAaBJISTh, CPaBHUBATb, MHTEPIPETUPOBATH B IPOCTBIX CIy4asX pealIbHbIE
JaHHbIE, PECTaBIEHHbIE B BUJIE Ta0IMII, JUarpamMmm, rpadukos

Pemarp Hec0KHBIE TEKCTOBBIE 33/Ja4H Pa3HbIX TUIIOB;

aHAJIM3UPOBATh YCJIOBHE 3a/ladd, TpPU HEOOXOAUMOCTH CTPOUTH [JIsi €€ PpEelIeHUs
MaTEMaTHUECKYI0 MOJIENb;

MOHUMAaTh M HCIIOJIb30BATh JJISl pEelIeHUs 3aJaud MHGOpMaIuIio, MPEACTAaBICHHYIO B BUJE
TEKCTOBOM M CUMBOJIBHOM 3amucH, cXeM, TaOJHuL, TuarpaMM, rpaukoB, puCyHKOB;
JeUCTBOBATH 10 AJITOPUTMY, COAEPIKALIEMYCS B YCIIOBUH 33]1a4H;

HCII0JIb30BATh JIOTMYECKUE PACCYKIECHUS IIPU PELLICHUH 3a7a4u;

pabotath ¢ U30OBITOYHBIMH YCIOBUSIMH, BbIOMpass ©3 Bced uHPOpMaANUHU, JaHHbIE,
HEOO0XOAMMBIE JJIS pelIeHus 3a/1a4H;
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OCYILIECTBIIATh HECIOXKHBIHN epedop BO3MOKHBIX PELICHUH, BBIOMpAs U3 HUX ONTHMAIbHOE 110
KpuTepusiM, chOpMyJIMPOBAHHBIM B YCIOBHH;

aHAJTM3UPOBATh U MHTEPIPETHPOBATH MOJYUYCHHBIC PEUICHHS B KOHTEKCTE YCJIOBHUS 3ajayd,
BBIOMpATH pelIeHHUs], HEe TPOTUBOPEUAIUE KOHTEKCTY;

pemaTh 3a/1a4d Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, MTO€30K U T.I1.;

peliaTth HECIOKHbIE 3a/layd, CBS3aHHBIE C JOJIEBBIM Y4YacTHEM BO BIIaJieHUH (DUpPMOIL,
MpeaNpUsTHEM, HEIBUKUMOCTHIO;

pelars 3aJa4d Ha IMPOCThIE MPOLEHTHI (CUCTEMbl CKHUJOK, KOMHCCHUM) M Ha BBIYHCICHHE
CJIO’KHBIX TPOLIEHTOB B PA3JIMYHBIX CXEMaxX BKJIAJI0B, KPEIUTOB U UITOTEK;

pelars MNpakTHUYeCKHUe 3a7adyd, TpeOyIolre HCIOJIb30BaHUs OTPHUIATEIbHBIX YHCEN: Ha
OIIpeJIeJIeHUe TeMIIepaTyphl, Ha ONpPE/eNICHHE MOJI0KEHUSI Ha BPEMEHHOM OCH (10 HaIei pbl
M TI0ClIe), Ha JBIKEGHHUE JCHEXKHBIX CpeICcTB (IPHXOI/pacxoid), Ha OINpeAcIICHHE
TJTyOUHBI/BBICOTHI H T.IL.;

MCIOJIb30BaTh MOHATHE MacliTada Ijs HAXOXJACHUS PACCTOSHUU U JUIMH Ha KapTax, IJIaHax
MECTHOCTH, IJIaHAaX MTOMEIECHH, BRIKPOWKAaX, P padoTe Ha KOMIBIOTEPE U T.1I.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

pelaTh HEeCIOKHBIE TPAKTUIECKHE 33a4l, BOZHUKAIOIINE B CUTYallUsIX [TOBCETHEBHOM KU3HU
OnepupoBarh Ha 0a30BOM ypOBHE MOHSATUSMU: TOYKA, MpsiMasi, TUIOCKOCTh B MPOCTPAHCTBE,
MapajuIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH;

pacrmo3HaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHMKOB (MpU3Ma, MHUPaMHAA, MPSMOYTOJbHBIN
napajuiesenumnes, Kyo);

n300paxkaThb H3ydaeMble (QUTYpbl OT PYKHM M C TNPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB;

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

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

puUMeHsITh 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);

HaXOAUTh 00BbEMBI U TUIOIIAAHN MOBEPXHOCTEH NMPOCTEUIINX MHOIOI'PAaHHUKOB U TeJl BPALIeHUs
C IpUMEeHEeHNeM GopMmyI.

B noBceHEeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

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

UCIOJIb30BATh CBOWCTBA NMPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (DUTYD Ui PELIeHHUs THUIOBBIX
3aJ1a4 MPaKTUYECKOTO CO/AECP KAHMUS;

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 BEpPUINH, peOep U rpaHel MOJy4YeHHbIX MHOTOTPAHHUKOB)

OmnepupoBarh Ha 0A30BOM YpOBHE MOHATHEM JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;
HaXOJUTh KOOPJIMHATHI BEPILIMH Ky0a U MPSIMOYTOJIbHOTO Napasuiesienurnea

OnucelBaTh OTAEIBHBIE BBIAAIOIIMECS PE3YJbTAThl, IIOJIYYEHHbIE B XOAE Ppa3BUTHSA
MaTEeMaTHKHU KaK HayKu;

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

IIOHMMATh POJIb MaTEMATUKH B pa3BuTUU Poccun

[IpuMeHsTh U3BECTHBIE METOBI IIPH PEIICHNN CTAHJIAPTHBIX MaTEMaTHUYECKHUX 3a]1aY;
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3aMe4aTb M  XapaKTepu30BaTh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B  OKpY’Kalolleu
JIEHCTBUTEIIFHOCTH,

MPUBOJAUTH TPUMEPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUPOJAE, B TOM YHCIE
XapaKTEePU3YIONIUX KPacoTy W COBEPIICHCTBO OKPYXKAIOIIEr0 MHpa U TMPOU3BEICHUIN
HCKYCCTBa

OOyyarommiicss Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYNUTHCH:
OnepupoBaTh MOHATUSIMU: KOHEYHOE MHOXKECTBO, AJIEMEHT MHOXECTBa, IOJMHOKECTBO,
nepecedeHre U 00beAMHEHHE MHOXECTB, YMCIOBBIE MHOXECTBA Ha KOOPJIMHATHOM MPSMOI,
OTPE30K, HMHTEPBAI, MOIYUHTEPBAI, MPOMEXKYTOK C BBIKOJIOTOW TOYKOM, rpaduyeckoe
IIPE/ICTAaBICHNE MHOYKECTB HA KOOPAMHATHOM MJIOCKOCTH;

OIEpUPOBATh TMOHITUSIMU: YTBEP)KICHHUE, OTPUIIAHUE YTBEPXKIACHUS, UCTUHHBIE U JIOKHBIC
YTBEPXKJACHHUS, TPUYMHA, CIICACTBHE, YACTHBIN clTydail O0IIEero YTBEpKIACHHSI, KOHTPIPUMED;
MIPOBEPSATH MPUHAICKHOCTD JIEMEHTa MHOXKECTBY;

HaXO/JUTh IMEpeceueHue U OOBEAMHEHHE MHOXECTB, B TOM YHCIE HPEACTABICHHBIX
rpaduyecKy Ha YMCIOBOM MPAMOM U Ha KOOPAMHATHOM IJIOCKOCTH;

IIPOBOJUTH JJOKA3aTEIbHbBIE PACCYKICHUS 111 000OCHOBAaHUS UCTUHHOCTH YTBEPKICHUM.

B noBceiHEBHOM KM3HU U NIPU U3YYEHUH JIPYTHX IIPEIMETOB:

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

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

CB00O/IHO ONEpPUPOBATH MOHATUAMU: 1I€JI0€ YUCIIO, IeIUMOCTh YuCell, OOBIKHOBEHHAas Jpo0b,
necaTudHas ApoOb, PalMOHAIBHOE YHUCIO, MPHUONMKEHHOE 3HAYCHHWE YHCIa, 4acTb, JOJS,
OTHOILCHHE, IPOLIEHT, OBBIIIEHUE U IOHM)KEHUE Ha 33JaHHOE YHCIIO IPOLIEHTOB, MacIlTao;
MIPUBOJIUTH IPUMEPHI YUCEN C 3aJaHHBIMU CBOMCTBAMU JI€JTMMOCTH;

OIIEpUPOBATH MOHATUSAMMU: JIorapu(M 4Kcia, TPUrOHOMETPUUECKasi OKPYKHOCTh, PaJMaHHas U
rpagycHas Mepa YIUIa, BEJIMYMHA YIVIA, 33JaHHOTO TOYKOM HA TPUIOHOMETPUYECKOU
OKPY’KHOCTH, CHHYC, KOCHHYC, TAHI€HC W KOTAaHI'€HC YIJIOB, HUMEIOLIUX IPOU3BOJIBHYIO
BEJINYUHY, YUCIIA € U T;

BBINOJIHATE apupMeTHYeCKUe AEHCTBHS, COYeTasi YCTHbIE U MHUCbMEHHbIE NPUEMBbI, TPUMEHSSA
IIpY HEOOXOIMMOCTH BBIYUCIUTENIbHBIE YCTPOICTBA;

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

I0JIB30BATHCS OLICHKOW M IPUKHUIKOW IIPU MPAKTUYECKUX pacueTax;

MIPOBOAMTH MO U3BECTHBIM (pOpMyraM U mpaBuiaM npeodpa3oBaHMsl OYKBEHHBIX BbIpaKEHUH,
BKJIFOYAIOIUX CTETEHHU, KOPHHU, JIOTapu(MbI U TPUTOHOMETpUYECKHE PYHKIINY;

HaXOJUTh 3HAYEHUS YHUCIOBBIX M OYKBEHHBIX BBIPRKEHHUH, OCYLIECTBISISI HEOOXOJIMMBIE
MIOJICTAHOBKHU U NTPe0Opa30oBaHus;

n300paXxkaTh CXeMaTHUUECKH yroJl, BEJIMUYMHA KOTOPOro BhIpayK€Ha B rpajaycax WM pajuaHax;
UCIOJb30BaTh MPHU PEIIeHUH 3a1ad TaOJIMyYHbIe 3HAUYEHHUs TPUTOHOMETPUUYECKUX (YHKLUN
YTJIOB;

BBINOJIHATH TIEPEBO/] BETUUMHBI yIJIa U3 paJHMaHHONW Mephl B TPaJlyCHYIO U 00paTHO.

B noBceHEeBHOI KU3HU U IPU U3YYEHUU APYTUX YIEOHBIX MPEIMETOB:

BBITIOJTHATH AEMCTBHSI C YUMCIOBBIMHU 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 MPAKTHUYECKHX 3a7ay YHUCIIOBBIE
3HAUEHHUS! peallbHbIX BEJIMYMH, KOHKPETHBIE YHUCJIOBbIE XapaKTEPUCTUKH OOBEKTOB
OKpY>KaIoIlero Mupa
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Pemate panumoHanbHble, MOKa3aTeIbHbIE M JIOTapu(MUYECKUE YPABHEHUS U HEPaBEHCTBA,
IIPOCTEUIINE HMPPALUOHAIBHBIE W TPUIOHOMETPUYECKUE YpPAaBHEHUS, HEPABEHCTBA M MX
CUCTEMBI;

HCIIOJIB30BAaTh METOJBI PCIICHMsS YPaBHCHUM: NPUBEACHUE K BHIY IIPOU3BEACHUE PAaBHO
HYJII0» WIN «4aCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

HCIIOJIB30BaTh METOJ UHTEPBAJIOB I PELICHUSI HEPABEHCTB;

HCIOJIb30BATh TpapuuecKuil MeTo 1 sl MPUOIMKEHHOTO pellieHHs] ypaBHEHHI U HEPaBEHCTB;
n300pakaTh Ha TPUTOHOMETPUYECKOH OKPY)KHOCTH MHOMKECTBO PEIICHHH MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUHN U HEPABECHCTB;

BBIMOJIHATE OTOOp KOpHEH YpaBHEHHWH WM pPEIICHUH HEPaBEHCTB B COOTBETCTBUH C
JOTIOJIHATEIBHBIMU YCIOBUSIMHU M OTPaHUYCHUSMHU.

B noBceHEeBHOM KU3HU U IIPU U3YYCHUH APYTUX YUEOHBIX MPEAMETOB:

COCTaBJIATh U pEIIaTh YPaBHEHHUs, CUCTEMbl YPAaBHEHHI M HEPaBEHCTBA IIPU PELLIEHUM 3a]ad
APYTUX y4eOHBIX IPEAMETOB;

HCIOJIb30BaTh YPAaBHEHUS W HEPAaBEHCTBA JUISl IOCTPOEHUS U HCCIEIOBaHMS MPOCTEUIINX
MaTeMaTHYECKUX MOJIENEeH pealbHbIX CUTyalluii WM MPUKIAJHBIX 33a1a4;

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

OnepupoBaTh MOHATUAMU: 3aBUCUMOCTb BEJIMYMH, (DYHKIMS, apryMEHT U 3HaueHue (QyHKLUH,
00JIaCTh OTpeNeNIeHUus] U MHOXECTBO 3HAa4eHWH (YHKIMH, TpaduK 3aBHCUMOCTH, Tpaduk
GyHKIMH, HYIM (QYHKLUHH, HOPOMEXKYTKH 3HAKOIOCTOSIHCTBA, BO3PACTaHME HA YHCIOBOM
IIPOMEXKYTKE, yObIBaHHE HA YUCIOBOM IPOMEXKYTKE, HauOOJbIlIee U HaUMEHbIIEE 3HAUCHHE
(GYHKIMU Ha YMCIOBOM NPOMEXKYTKE, epuoandeckas QyHKIMs, IepuoJl, YeTHas U HeYeTHas
GyHKIIY;

ONEpUPOBATh MOHATHSAMHU: TpsAMas M oOpaTHas MPONOPLUOHANBHOCTb, JIMHEHHas,
KBaJpaTU4Has, Jorapupmuyeckas u TMoOKazaTeqbHas (QYHKIUH, TPUTOHOMETPUYECKHE
GbyHKIIY;

OTpeAENATh 3HaUeHNuEe (PYHKIMU MO 3HAYEHHUIO apryMEeHTa IPU Pa3JInYHbIX Crocobax 3adaHus
byHKIIY;

CTPOUTH IpapUKU U3yUYEHHBIX (QYHKIUI;

OINUCHIBaTh TMO TpapuKy W B NPOCTEHIIMX clydyasx Mo (opmylie MOBEJEHHE U CBONCTBA
GyHKIMH, HaXO0AUTh MO rpaduKy GYyHKIUN HAUOOJbIINE U HAUMEHBIIINE 3HAYCHMUS;

CTPOUTH 3CKHU3 TIpaduka (YHKIMH, YIOBIETBOPSIOIIEH HpPUBEJECHHOMY HaOOpy YCIOBUI
(mIpoMeXyTKM BO3pacTaHus/yObIBaHUS, 3Ha4eHHE (DYHKUMM B 3aJlaHHOM TOYKE, TOYKH
HKCTPEMYMOB, aCUMIITOTHI, HYJIH (PYHKIUH U T.11.);

pelars ypaBHEHMsI, IPOCTEUIINE CUCTEMbl YPaBHEHUM, UCIOJB3YS CBOMCTBA (QYHKIMN U HX
rpauKoB.

B noBceHEeBHO KU3HU U IPU U3YYEHHUU APYTUX YUEOHBIX MPEIMETOB:

onpeAensaTh Mo rpadukaM M HCHOJB30BaTh I DPELIEHUS NPUKIAIHBIX 337a4 CBOWCTBA
peanbHBIX MPOIIECCOB M 3aBUCUMOCTEH (HanOoIblIMe ¥ HAUMEHbIINE 3HAUSHHsI, IPOMEXYTKH
BO3pacTaHus U yObIBaHMS (DYHKIIMU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, aCUMIITOTHI, IEPHOJ U
T.IL.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUYECKON CUTYALINH;

OIpeNeNIATh O TpauKaM MPOCTEUIINE XapaKTEPUCTUKU MEPUOTUYECKUX IPOIECCOB B
OMOJI0T MM, SKOHOMUKE, My3bIKE, PaJAHOCBS3H U Jp. (aMILTUTY/a, IEPUOJT U T.I1.)

OnepupoBaTh NOHATHSAMM: NpPOM3BOAHAs (YHKIMM B TOYKe, KacareidbHas K Trpaduky
GbyHKIMH, TpoU3BOIHAS QYHKIIUH;
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BBIYHCIIATh TPOU3BOAHYIO OJHOWICHA, MHOTOWIEHA, KBAJPATHOTO KOPHS, MPOU3BOIHYIO
CYMMBI (DYHKITUH;

BBIYHCIIATh TMPOW3BOAHBIC JJICMEHTAPHBIX (QYHKIMA W WX KOMOWHAIWN, WCIOIb3YS
CIPAaBOYHBIC MATEPUAIIBI;

UCCIIEIOBATh B MPOCTEUINUX clydasX (PYHKIMH HA MOHOTOHHOCTH, HAXOJUTh HAHOOIBIINE H
HaMMCHBIIME 3HAYeHUS (QYHKIHMWA, CTPOUTh Tpa@UKd MHOTOWICHOB U MPOCTCHUIIHX
paIMOHATBHBIX (PYHKIIMIA C UCTIOJIB30BAaHUEM allliapaTa MaTeMaTHIeCKOTO aHATH3a.

B noBceiHEBHOM KM3HU U [IPU U3YYEHUU IPYTHX YUYEOHBIX IPEIMETOB:

pelaTh NPUKIAJHbIC 3a1a41 U3 OMOIOTUY, PU3UKH, XUMHUU, 3KOHOMUKHU U IPYTUX NPEIMETOB,
CBA3AHHBIE C MCCIECIOBAHMEM XapaKTEPUCTUK PEAIBHBIX IPOLIECCOB, HAXO0XKJICHUEM
HauOOJIBIIMX U HAMMEHBIINX 3HAYCHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

WHTEPIPETUPOBATH MTOIYYCHHBIE PE3YIIbTaThI

HNMerp mnpencraBieHUE O JUCKPETHBIX U HENPEPHIBHBIX CIy4alHBIX BEJIWYUHAX W
pacupeneneHusx, O HE3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

UMETb IPEJCTABICHNUE O MATEMaTUYECKOM OKUIAAHUM U JUCIIEPCUU CIIyYalHBIX BEJIUYUH;
MMETh MPEACTaBICHUE O HOPMAJIbHOM pACHpENCICHUHM U IPHUMEpPax HOPMAIBHO
pacpeelIeHHbIX CIIy4aiHbIX BEJINYMH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METO/1a H3MEPEHHSI BEPOSTHOCTEHH;
UMETb MpejcTaBieHue 00 yCIOBHON BEPOSTHOCTH U O MOJHOM BEPOSTHOCTH, IPUMEHATh UX B
peuieHny 3a1ay;

HMMETH NIPEJCTABICHUE O BaXKHBIX YACTHBIX BUJAX PACIPEACICHUN U IPUMEHATh UX B PELICHUU
3a1ad4;

HMETBH IPEJCTABICHUE O KOPPEIALMY CIy4ailHbIX BEJINYMH, O JINHEHHOW PETPECCHH.

B noBcetHEeBHOI )KU3HU U TIPU U3YYCHHUU IPYTUX IPEAMETOB!

BBIYUCIIATH UKW OLICHUBATL BEPOATHOCTH CcOOBITHH B peaJIBHOﬁ KHU3HU,

BBIOMPATh MOAXO/SIIME METOIBI IIPEICTABICHUS U 00pAOOTKH JaHHBIX;

YMETh pelIaTh HECIOXKHBIC 33Ja4l Ha MPUMEHEHHE 3aKOHA OOJIbIIMX YHCET B COIMOJIOTHH,
CTPaxOBaHHH, 37PABOOXPAHEHUH, 00CCIICUCHUN OE30MacHOCTH HACENICHHS B YPE3BBIYANHBIX
CUTyalusax

Pemiate 3a1aun pa3HbIX TUIIOB, B TOM YHKCIIE 33/1a4H MTOBBIIIEHHON TPYIHOCTH;

BI)I6I/IpaTI> ONTUMATBEHBIA MCTO PCIICHUA 3aaa4u, pacCMaTpuBasa pa3jIMuUHbIC MCTOIbI;
CTPOUTH MOJIEIb PEIICHUs 3a/1a4M, IPOBOJUTD JOKA3aTENIbHbIE PACCYKACHNUS;

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

AHAJIIM3UPOBATE U HMHTCPIIPETUPOBATHL PE3YJIbTATBI B KOHTCKCTC YCJIOBHA 3adayH, BI)I6I/IpaTI>
peleHusl, He IPOTUBOpeYaIue KOHTEKCTY;

MEPEBOUTH MIPU PEUICHUH 3a7auu UH(POpMaLMIo U3 OJHON (POPMBI B APYTYIO, UCTIOIB3YS MIPU
HEOO0XOAUMOCTH CXEMBbl, TAOIUIIbI, TPa(UKH, AUArpaMMBbI;

B noBcenHEBHOM KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

pelarh NpakTHUYeCKUEe 3aJa4l U 3aJja4l U3 IPYTUX IPeIMETOB

OnepupoBaTh HNOHATUSAMU: TOYKA, NPsAMas, IUIOCKOCTh B IPOCTPAHCTBE, NMapajuIeIbHOCTh U
MEPIEeHIUKYISPHOCTD MPSMBIX U IJIOCKOCTEH;

MPUMEHSATH ISl pellieHus! 33a]a4 reoMeTpudeckre (akThl, €CIM YCIOBUS IPUMEHEHUS 3a]1aHbl
B SIBHOH (opMme;

pelaTh 3a/1aud Ha HaX0XKJIEHHE T€OMETPHUUECKUX BEIMYHMH 10 00pa3iaM WK aIrOpuTMam;
nenath (BBIHOCHBIE) IUIOCKHUE YePTEekKH U3 PUCYHKOB 00bEMHBIX (DUTYp, B TOM YUCIIE PUCOBATh
BHUJ] CBEPXY, COOKY, CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB,;

U3BJIEKaTh, HWHTEPIPETUPOBATh M MPeoOpa3oBbIBATh HHPOPMAIUMI0O O TEOMETPUUYECKUX
¢burypax, npeACcTaBICHHYIO Ha YepTexax;
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— HNPUMCHATHL I'COMCTPUUCCKUC q)aKTBI IJId pCHICHUA 3aaa4, B TOM YHCJIC MPCANOJJIararommx
HECKOJIbKO LI1aroB PEeIeHMS;

— OIIUCBIBATH B3aMMHOC PACIIOJIOKCHHUEC MIPAMBIX U IIOCKOCTEH B MMPOCTPAHCTBC,

— (opmynupoBaTh CBOICTBA U IPU3HAKHU PUTYD;

— JI0Ka3bIBaTh F€OMETPUUYECKUE YTBEPIKICHUS;

— BIQJETh CTaHJAPTHOW KiIaccU(UKaLMeld MPOCTPAaHCTBEHHBIX (GUIYp (IUpPaMUbI, MPU3MBL,
napajuleJenune/bl);

— HaxoAUTb 00BbEMBI U IUIOLIA/IM IOBEPXHOCTEH reOMETPUYECKUX TeJ ¢ IPUMEHEHUEM (GopMyII;

— BBIYHCIIATH paCCTOAHUA U YIJIbI B IIPOCTPAHCTBC.

— B noBceHEBHOM KU3HU U IIPU U3YYCHUU APYTHUX IIPEAMETOB:

— HCMOJb30BaTh CBOWCTBA TE€OMETpUYECKUX (QUIyp Al peleHus 3afad IPaKTHYECKOTo
XapakTepa u 3a/1a4 U3 JAPYrux 00JacTeil 3SHAaHHA

— OmnepupoBarbh NOHATUSAMHU JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YroJd MEXKIY BEKTOPaMH, CKAIAPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBHI;

— HaxXOoAUTL paCCTOAHUC MCKAY ABYMA TOYKAMH, CYMMY BCKTOPOB U IMPOU3BCACHHUEC BCKTOpA HaA
YHUCIJO, YToJl MEXAY BEKTOPAaMH, CKAJSIPHOE MPOU3BEACHHUE, PACKIAbIBaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

— 3aJ1aBaTh INIOCKOCTh YPABHEHUEM B J€KAPTOBOM CUCTEME KOOPJUHAT;

— peliath NpoCTeHINe 3aa4i BBEJICHHEM BEKTOPHOTO 0a3uca

— IlpexncraBnsaTh BKJIAJ BBLAAIOLIMXCS MAaTEMAaTUKOB B PAa3BUTHME MAaTEMAaTUKH M MHBIX HAyYHBIX
obJacrei;

— IOHUMAaTh POJIb MAaTEMAaTUKH B pazBuTuu Poccun

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

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

— Ha OCHOBE MAaTE€MAaTHUYECKMX 3aKOHOMEPHOCTEM B MPHUPOJIE XapaKTepU30BaATh KpacoTy U
COBEPUIEHCTBO OKPY’KAIOILIEr0 MUPa U MPOU3BEAECHU HCKYCCTBA;

— NIPUMEHATHh NPOCTEHIINE MPOrPAMMHBIE CpPEACTBA M  3JIEKTPOHHO-KOMMYHHMKAlIMOHHBIE
CHUCTCMBI ITPU PCIHICHUH MaTCMAaTUUCCKHUX 3a/1a4.

3 ®opMbI KOHTPOJISAA M OLIEHKH Pe3yJIbTATOB OCBOCHUSI N CUMIIJIMHBI

KoHTpOIIb 1 OLIEHKa pe3ynbTaTOB OCBOCHUS — 3TO BBISBICHHUE, N3MEPEHUE U OLICHUBAHHE
Pe3yJIbTaTOB OCBOCHUS IUCLIUIUIMHBI.

B coorBerctBUM ¢ y4yeOHbIM MaHoM crneuuanbHocTH  44.02.01  JlomikonbHOE
obOpasoBanue, pabodeil mporpammoil 001eo0pazoBaTenbHON yueOHOW mauctuuael BYJ[.09
MaremaTtuka mpexycMaTpUBaeTCsl TEKYIIMH M IMPOMEXYTOUHBIM KOHTpPOJIb PE3YJIbTaTOB
OCBOEHHUSI.

3.1 ®opMBbI TeKylIEro KOHTPOJISA

Texyiuii KOHTPOJIb YCIEBAEMOCTH TNPEACTaBIsAET co00i MPOBEPKY YCBOEHHS y4EOHOTO
MaTepHaia, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHs.

Texyumuii KOHTPOJb PE3yJbTaTOB OCBOEHHUS JHUCLUUIUIMHBI B COOTBETCTBUU C paboueit
IpPOrpaMMOMl M  KaJEHJApHO-TEMATUYECKUM IUIAHOM IPOUCXOJUT MPHU  HCIIOJIb30BAHUU
CJIEIYIOINX 0053aTeIbHBIX (POPM KOHTPOJIS:

— BBINIOJIHEHHE TIPAKTHYECKUX padoT,

- IPOBEPKA BHITIOJHEHUS] CAMOCTOATEIBLHONU PabOThI CTYJEHTOB,

- IPOBEpPKa BHIMOJIHEHUS! KOHTPOJIBHBIX paboT.

Bo Bpems npoBeneHust yueOHBIX 3aHATUN JOMOJHUTENBHO HCHOJIB3YIOTCS CIEAYIOLINE
(GopMBI TEKYIIEro KOHTPOJS — YCTHBI ONpOC, pelIeHHe 3aJay, TECTHUPOBAHUE IO TeMam
OTJEIbHBIX 3aHITHH.

BbinosHeHHe M 3amMTa NpaKkTHYecKuX pador. [IpakTuyeckre paboThl MPOBOJATCS C
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LEIbI0 YCBOCHUS M 3aKPEIUICHUs] PE3YJbTaTOB OCBOCHUS JAMCHUILUIMHBL. B Xxojae mpakTuueckoin
paboThl oOydwaromuecs ydarcs HCHOJIb30BaTh (OPMYIbI, 1 IPUMEHATH Pa3IUYHbIE METOIUKU
pacueTa, aHaJIM3UPOBATh IIOJYYEHHBIE pE3yNbTaTbl M JENaTh BBIBOABI, ONUPASICh Ha
TEOPETUYECKHUE 3HAHMUSL.
Crucok mpakTU4YecKux padboT:
e [Ipaktuueckas padora Nel «CTeneHsb ¢ 1eIBIM MTOKa3aTeIeM)

e [Ipaktunueckas padora Ne2 «CTeneHu ¢ IEUCTBUTEIBHBIM ITOKA3aTEIEM»

e [Ipaktuyeckas pabora Ne3 «/ppannoHaabHbIC YpaBHEHH

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

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

e [Ipaktuueckas padora Ne6 «IIpeobpazoBaHue BRIpaKEHUMN ¢ JorapudMaMm»

e [Ipaktuyeckas pabora No7 «OmpeneneHre TaHTeHCa U KOTAaHTEHCa YTIiay

e [Ipaktuyeckas pabora Ne§ «lIpumeHeHnE OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTBY»

e [Ipaktuyeckas pabora Ne9 «YHuBepcaabHas TPUTOHOMETpUYECKas! [TOICTAHOBKA»

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

e [Ipaktuyeckas padora Nell «MccnenoBanue GpyHKITUN

e [Ipaktuyeckas pabora Nel2 «IIpeobpazoBanus QyHKIMI»

e [Ipaktuyeckas padora Nel3 «IlokazarenbHble PYHKIIUN

e [Ipaktuyeckas pabora Nel4 «Jlorapudpmuueckue GyHKITUN

e [Ipaktnyeckas pabora Nel5 «Tpuronomerpudyeckre QyHKIMH Yy=COSX U y=Sinx»

e [Ipaktuyeckas pabora Nel6 «M3yueHue npaBuiia KOMOMHATOPUKH

e [Ipaktuueckas padora Nel7 «IIpaBuiio mpousBeneHus»

e [Ipaktuyeckas pabora Nel8 «Pa3menienus, couetaHus»

e [Ipaktuyeckas pabora Nel9 «IlepecranoBKU»

e [Ipaktuyeckas padora Ne2( «PemieHne npakTHUYECKUX 33]a4 ¢ UCIOJIb30BAHUEM IPABUIT
KOMOHMHATOPUKH

e [Ipaktuyeckas padora Ne21 «bunom HeroTona»

e [Ipaktuyeckas pabora Ne22 «CBONCTB BEpOSATHOCTEI»

e [Ipaktuyeckas pabora Ne23 «OTHOCUTETbHAS YACTOTA»

e [Ipaktuueckas padora Ne24 «Teopema ciokeHus: BEpOATHOCTEN»

e [Ipaktuyeckas pabora Ne25 «Cymma BEpOosSTHOCTEN IPOTHUBOMOIOKHBIX COOBITHI»

o [Ipaktuyeckas pabora Ne26 «IlomHast rpymnmna coOBITHI

e [Ipaktuueckas pabora Ne27 «¥YciioBHast BEpOSATHOCTh

e [Ipaktuyeckas padora Ne28 «CmyuaiiHble BETUUYHUHBI»

e [Ipaktuyeckas pabora Ne29 «3akoH pacnpeeneHus ClIydaifHOW BEJINYMHBD)

e [Ipaktnyeckas pabora Ne30 «LleHTpanbHble TEHICHIIMU CITy4ailHON BETUUUHBI»

e [Ipaktuyeckas pabora Ne31 «Cymma OeckOHEUHO yOBIBarOIIEH reOMeTpUUECKON
IIPOrPECCUN»

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

e [Ipaktnyeckas pabora Ne33 «VccnenoBanue GpyHKIMH ¢ TOMOIIBIO IPOU3BOIHON

e [Ipaktnyeckas pabora Ne34 «BoimykiocTs rpaduka GyHKINHN, TOUKH Teperndar»

e [Ipaktuueckas pabora Ne35 «Du3ndeckuii CMbICI IPOU3BOIHOM
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ITpakTruyeckas pabora Ne36 «Pemienune 3a1a4 Ha CBS3b IEPBOOOPA3HOI U ee
MPOU3BOTHOMN»

[Tpaktuyeckas padora Ne37 «HeomnpeneneHHbI HHTErpa»

[TpakTuueckas pabota Ne38 «Haxoxk1eHne MHTETPAJIOB C MOMOIIBIO TAOIUIIBI
[1EpBOOOPA3HBIX»

[TpakTrueckas padota Ne39 «Haxoxk1eHre HHTETpaJIoM METOI0M 3aMEHBI
MIEPEMEHHON

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

[IpakTrueckas padota Ne41 «IIpuMeHeHHe HHTETpaIA IS BEIYUCICHUS (PU3HUESCKIX
BEJINYUH»

[Tpaktuyeckas pabora Ne42 «Pemienne HepaBeHCTB C OHOM MEPEeMEHHON
[MpakTuueckas padbora Ne43 «Cucrembl ypaBHeHUN. MeTO MOJCTAHOBKI
[TpakTrueckas padota Ne44 «CucteMbl HEpaBEHCTB C OJTHON IIEPEMEHHOM
[IpaxTuueckas padota Ne45 «I'paduueckuili METO pelIeHNs CUCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMU »

[IpakTuueckas padora Ne46 «Teopema o Tpex NepHeHIUKYISIPax»

[IpaxTuueckas padota Ne47 «Terpasrip»

[IpakTuueckas padora Ne48 «Ilupamugar»

[IpaxTuueckas padora Ne49 «Yceuennas nupamuaa

[Ipaktrueckas padota No50 «umuuap»

[Tpaktuueckas pabora Ne51 «llnomaas mOBepXHOCTH LUIUHAP»

[TpakTuueckas pabota No52 «Ilnomaas 60KOBOI U MOJHOM MOBEPXHOCTH KOHYCA»
[Tpaktuyeckas padora Ne53 «[lonsitue oobema. O0bEM IPSIMOYTOIBHOTO
napajuiesienune1a»

[IpaxTuueckas padora Ne54 «O0beM HUIMHIpA»

[TpakTryeckas padora Ne55 «O0beM nupamMuIb»

[TpakTuyeckas pabora Ne56 «O0beM mupamMuIbl»

[IpakTuueckas padora Ne57 «O6beM KoHyca U 11apay

[TpakTryeckas pabora Ne5S8 «BekTopHoe Mpou3BeeHNE BEKTOPOB)»
ITpakTruyeckas pabora Ne59 «YpaBHEeHUE MIOCKOCTH

[IpakTuueckas padora Ne60 «BpruncieHue yriaioB MEKIy NPSIMbIMU U TUIOCKOCTSIMU
[Tpaktrueckas padota Ne62 «YpaBHeHnue chepbi»

IIpakTnyeckas padora Nel
«PelieHue MPUKJIAAHBIX 32124 HA CJI0KHbIE MPOLEHTHD)
CymectByeT Gopmyna sl HAUUCICHUS CJIOXKHOTO MPOIICHTA!
S=A*(1+R)"
A- cymma BKJIaJa;
R- craBka nporieHTa;
T- KonMUYecTBO NEPUOJIOB;
S- nony4yaemas cymma.
PaccMoTpuM HECKONBKO 33124, PelIaeMbIX 10 3TOH dopMmyIe.
3aoanue 1.
Paccuntate cymmy Bkiazma yepe3 3 roga mpu CIOXHOM mpoueHTtHod crtaBke 10%
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TOJIOBBIX, eciu Ob110 BiiokeHo 100000 pybneit.

3aoanue 2.

C xaxoii MPOLEHTHOI CTaBKOW HEOOXOIMMO BJIOXKHTD JIEHBIU B OaHK, €ClIM yepe3 2 roja
BKJIaUUK xo4eT rmoinyuutsh 120000 pyoiieit npu nepBoHadanbHOM B3HOce 100000 pyOeii?

3aoanue 3.

3a 5 JIeT Npu CIO0KHOW MPOLEHTHOM cTaBKe 7% TOJOBBIX HA CUETY y BKJIAJUMKA CTAJO
200000 py6uteii. CKOIBKO IEHET OH BIIOXIII B OaHK?

3aoanue 4.

st 06ydenus B koyiepke Heooxomumo 120000 py6neit. Poaurenn OKcaHbl TOIOKHIIN
B Oank 75000 pyOneit mon 6% romoBbIX (ClIOKHas MPOLIEHTHAas cTaBKa). byner num y Hux
HeoOxoauMmas cymma, eciii moka OKcaHa B IepBOM KJ1acce (CuuTarh 00ydeHue B mkose 9 ner)?

3aoanue 5.

Bopuc xouer Bioxute 50000 pyGuseit Ha 5 jer, 4roObl momyuuth He MeHbiie 70000
pyOuneii. OnuH 6aHK Npeaiaraer BIOXKHUTH JeHbI'W moj 8% romoBbix, a npyrou - mox 0,5% B
Mmecsi. Kakomy 6aHky oTaathk npeanodrenue bopucy?

3aoanue 6.

Kakyio cymMMy HYXHO BJIOXHTHh B OaHK, 4TOOBI uepe3 3 roma Ha cyery Obuto 59550
pyOuieii, eciu cioXxHasl 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, YTO KBaapar J0OOro ymcia Bceraa OOoJbIe WM paBeH HYNS M elie pa3s
BHUMATEJIFHO TTIOCMOTPUM Ha OCHOBHOE TPUTOHOMETPUUICCKOE TOXKIECTBO.

3ameuaeMm, uTo sin‘a K 1u cos?a < 1

Otkyna —1 K sina K lu—-1Kcosa K1

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

To ecTh B MPsAMOYTOJBLHOM TPEYTOJIBHUKE CHHYC OJHOTO OCTPOTO yIiia paBeH KOCHHYCY
apyroro (1 Ha000poT).

3amMeTuM, YTO 3Hasi KOCHHYC OJHOTO YTJia, MOKHO HalTH CUHYC (TaHTeHC, KoTaHreHc). U

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

3HaK +/- 3aBUCUT OT TOr'0, KaKOW YETBEPTH MPUHAIIIEKUT YroJl .

3aoanue 1

OTBeuaeM Ha BOIPOC, MOXKET JIM CHHYC NMPOU3BOJBHOTO yria paBHATheS -2; 8; 1; 0,2; 1/8;
V3/2

MoskeT I KOCUHYC IPOU3BOJIBHOTO yIiia paBHAThCS -6; -0,6; 1/2; 1/14; V5 /25

3adanue 2

MOosKeT 11 CHHYC U KOCHHYC OJIHOTO M TOTO K€ yrja YAOBIETBOPATH YCIOBHUSIM (JIMOO
3aJlaHlE MOXKET 3By4aTh TaK — CYIIECTBYET JIM TaKOW Yrojl &, 4TO €r0 CHHYC W KOCHHYC PaBHBI
COOTBETCTBEHHO)

. 1 V3
1) sin@ = —; cosa = —

HO)ICT&BJ'I?IGM 3HAYCHUE B OCHOBHOC TPUT'OHOMETPHUICCKOE TOKACCTBO, ITPOBEPAEM
2

2
, 1 V3 1,3
sina + cos?a = (E) + (7) =+ =1 Orser: JA(cymectsyer)
. 1 V3
2) sina = —; cosa = —
4 4
IlozicTaBiseM 3HaYEHUE B OCHOBHOE TPMTOHOMETPHYECKOE TOXKIECTBO, IPOBEPSIEM
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s cos? _(1)2+ VB _1,.3 1
sin~a COSCZ—4 4 —16 16_4.

Otset: HET (Takoro yria a He CylLeCcTByeT)

3aoanue 3

Haiitu MHOXeCTBO 3HaueHUH GyHKIMK y = 7 cosa — 3
Bcnomunaem

—-l1Kcosak1

-7 K 7cosa K7

—7—-—3KLK7cosa—3K7-3

—10 Ky K 4

OtBer: -10Ky K4

Tanrenc OCTpPOro yria rnmpsaMoyrojdbHOoro Tp€yrojlbHUKa — OTHOIICHUE ITPOTHUBOJICKAIIICTO

KareTra K IpUICKaAIEMy
a sina
tga=—-=

b cosa
Koranrenc OCTPOro yria InpsAMOYIrOJIbHOI'O TPEYTOJIbPHHUKA — OTHOIONCHUEC IPHUIICKAIICTO

KaTeTa K IPOTUBOJIC)KAIEMY

_ b _ cosa
Ctg a= Z ~ sina
Otkynatg a * ctg a =1, 1mubo, 4ro TOXKE camoe tg a = pryn
3aoanue 4
Uemy paBeH TaHI'€HC, €CJIM KOTAHT€HC paBeH -2; -7; 1/3; 15/2?
3aoanue 5
MoskeT 511 TaHTec yria paBHAThCS -4; 6; -3; 0; 1000000?
3aoanue 6

JlokasaTh 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
«@yHKIHOHAJIbHBIE 3aBUCHMOCTH B peajibHbIX NpoLeccax»
OTBeTUTH Ha BOIIPOCHL:
Kto u3 yuenbix gan ompenesneHune (yHKIUMM KakK U3MEHEHHE OpAMHATBI TOYKH B

3aBHCHUMOCTH OT U3MEHEHUS ee abCcLucchl?

2. Kto BniepBslie cTan ynoTpeousith caoBo "QyHkuus"?

3. Ko BiepBble a1 sIBHOE orpeieneHue GpyHKIuu?

4. Ko BBen o0o3HaueHne GyHKIIMH CUMBOJIOM f?

5. Oxapakrepusyiite (pyHKIIMOHAIbHBIE 3aBUCUMOCTH B MY3bIKE.

6. B uem 3aximouaercs Maremarudeckuil mnoptper mnocinoBun? IlpuBenuTte nBa
KOHKPETHBIX IIPUMEDA.

7. Kakue QpyHKIIMOHAIbHbBIE 3aBUCUMOCTH BCTPEYAIOTCS B OMOJIOTUU?

8. Kakue QyHKIIMOHAIBbHBIE 3aBUCIMOCTH BCTPEYAIOTCS B MHPOpPMATHKE?

IIpakTyeckas padora Ned
«IloaroroBka Kk 1M pepeHHPOBAHHOMY 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+1,125-0,8): 1,2+ 0,16- 6,25
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3aoanue 2
Yrpoctuthb

1 3 g—%\/Z_O+3«/180—4 %;

1-J5 3 4
Vo 5+42 Jo-+2°

3aoanue 3
Brruuciautb

2)

log2l 1 1 2
1) 8 3;2)log,—:;3) lo —:4) —log, log.9
) ) g232 ) 83\518 )3 g% gs
3aoanue 4
Pemnts ypaBHEHHE

2
D) (log, x) —3log, x+2=0:2) (log, x) +5=2log, x';
3) log,(2x—18) +log,(x—9) =5

3aoanue 5
Brrauciaure

T T
D 1 Z1:2) log,| tg =
) ogz(COSJ ) 0g3(g3j

3adanue 6
Haiitu rpanycHyro Mepy yriia, BBIpa)KEHHOI'O B pajuaHax:

T T kY4
1 =:2)=:3)==:4)2;5)3;6) 0,36
)6 )9 )4 )2;5)3;6)

3aoanue 7
VYKaxxute yeTBepTh, B KOTOPOU JIEKUT Yroi & , €l & =300".
3aoanue 8
Haiinure 3HadyeHwe KOCHMHYca yIiia ¢, €CJIM H3BECTHO, 4TO: Sing= -0,6 u

3—7[<oz<27r
2

3aoanue 9

Vx?P=3x-2

Haiinure o6nacts onpenenenns Gyukiun f(x) = T
-X

3aoanue 10

bankoBckass mporeHTHas crtaBka paBHa 12% romoBbix. KakoBa JomkHA OBITH
NepBOHAYaJIbHAs CyMMa BKJIaza, 4ToOkl yepe3 2 rojia ero pazmep cocraBuil 56448 pyomeil.

3aoanue 11

CKONBbKMMH cIIOCOOaMU  MOYKHO pa3MeCTUTh 6 pa3iMyHbIX aBTOMOOMIIEH B cemH
OJTHOMECTHBIX OOKcax?

IIpakTnueckas padora NeS
«PewieHune 3a1a4 ¢ NpUMEHEHUEM CBOCTB BEPOATHOCTEI»

3aoanue 1

B ypne naxoautcs 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 noctynuno 30 X0J0JUIBHUKOB, MATh U3 KOTOPBIX UMEIOT 3aBOJICKOM J1e(deKT.
CnyqaifHiM 00pa3oM BBHIOMPAIOT OJWH XOJIOAWIHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OyJeT
0e3 nedexra?
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3aoanue 3

Hab6upas Homep Tenedona, aboHEHT 3a0bLT IBE MOCISAHIE 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 LU(pP — TO JIM «ceMEPKa», TO JH «BOCbMEpKa». KakoBa BepoATHOCTh
YCIICIIHOW aBTOPHU3ALIMU C TIEPBOM MOIBITKH?

3aoanue 5

HaiiTu BeposiTHOCTH 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 3anumd 3 denmoBeka. M moexamu. Haiitu
BEPOATHOCTH TOTO, YTO: @) OHU BBIMIYT HA Pa3HbIX 3TakaX 0) BOE BHIIAYT 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 JeTanu. HailTu BEepOSITHOCTh TOTO, YTO: a) 00e jJerainu 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: a) Mapy
JECATOK W Tapy BajeTos; 0) duem (5 kapT oHON MacTH); B) Kape (4 KapThl OJJHOTO HOMHHAJA).
Kakyto 13 nepedrcieHHbIX KOMOMHAINI BEpPOSITHEE BCETO MOIYUUTh?

IIpakTuyeckasi pabora Ne6
«Pemenue npakTH4YecKUX 3a/1a4 Ha 00pad0TKY YHCJIOBBIX JAHHBIX)
3aoanue 1
Haiinem martemaTmyeckoe OXUAaHUE CIy4alHOW BEIMYMHBI X — 4YHCIA CTaHJAPTHBIX
JeTajgei cpenu Tpex, oToOpaHHBIX u3 maptuu B 10 neranell, cpean KOTOpBIX 2 OpakOBaHHBIX.
CocraBum psa pactpenenenus st X. M3 ycioBus 3agadu cienyeT, 4To X MOXKET IPUHUMATh
3HadeHud 1, 2, 3.

3aoanue 2

3a/1aH 3aKOH pacnpeieIeHUs] JUCKPETHOM CIIydailHOM BEJIMYMHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) Maremarnueckoe OXHIaHHE; 2) AUCHEPCHUIO; 3) CpPEeIHEE KBaIpaTHUYECKOEe
OTKJIOHEHHE.
3aoanue 3
Haiitu: a) maremaruueckoe okujaHuwe, 0) IHCIEPCHIO, B) CpelHEe KBaJpaTHUECKOe
OTKJIOHCHHE JTUCKPETHOM CIIy4YalHOW BENWYMHBI X MO U3BECTHOMY 3aKOHY €€ pachpeaesieHus,
3a/laHHOMY TaOJIUYHO:

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

Haittu: 1) muddepenumansayro ¢ynkuuio pacnpeneneHus f(x); 2) maremaTnyeckoe
oxxkunanne M(x); 3) aucnepeuro D(X).

3aoanue 5

Pabouwnii oOcmykuBaeT Tpu cTaHka. MI3BECTHO, UTO BEPOSATHOCTH OecriepeOoHON paboThI
Ha MPOTSHKEHUH OJHOIO yaca Iocie 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 mOmajgaHuss B 1edb IOpU OTAEIbHOM BbicTpene paBHa 0,6. Haiitu
BEPOSATHOCTH TOTO, YTO YMCIIO nonaaanuid nmpu 600 BeIcTpenax OyJeT 3aKiI0UeHO B MpeaesiaX OT
330 mo 375.

3aoanue 7

Haiitu: a) maremaruueckoe oxkujaHue, 0) AUCIEPCHIO, B) CpelHEe KBaJApaTHUYECKOe
OTKJIOHEHHE JUCKPETHOM CIy4alHOM BEJIMYMHBI X 110 U3BECTHOMY 3aKOHY €€ pacIlpelelcHUs,
3aJaHHOMY TaOJIMYHO:

8 4 6 5

0 0 0 0
2 %) 2 1

IIpakTnyeckas padora Ne7
«CymMma 0ecKkOHe4YHO yObIBaIOLIe reOMeTPHYeCKO MPorpeccum

3aoanue 1

IIpencraBuTh B BUJIe OOBIKHOBEHHOM Jpoou uncino 0,(6).

3aoanue 2

Hana mnocnenoBarenbHocTh C, = 5(—2)" . JlokaxkuTe, YTO 3Ta IOCIENOBATENIHLHOCTE
SIBJISIETCS T€OMETPUYECKOM MTPOTPECCHUEN.

3aoanue 3

Jlana reomerpudeckas nporpeccust b, = 2(—3)" 1. Haiiaure naThlil 4wieH MPOrPECCHH.

3aoanue 4

Haiinure cymmy nepBbIX BOCBMH YJIEHOB IIPOTPECCHUH.

3aoanue 5

Haiinure cymmy GeckoHeuHOM reoMeTpudeckoil mporpeccuu 8;2;0,5;...

3aoanue 6

Jlana reometpuueckas mnporpeccus C, € MOJOKUTETLHBIMU  4YJI€HaMH, B KOTOpOM
Cy=24;C¢=96 . a) Haiimute C;. 6) Onpenenure KOJIUYECTBO UYJIEHOB IMPOTPECCHU, HAYMHAS C
NepBOro, CyMMa KOTOpBIX paBHa 45.

3aoanue 6

Cymma OeckoHeyHO yObIBarolieil reomerpuueckoil nmporpeccun pasHa 150. Haiitu by,
ecmu q=1/3

3aoanue 7

CymMa ujieHOB OECKOHEYHOH TreoMeTpHuecKoi mporpeccuu b, B Tpu pasza Ooiblie ee
nepBoro wieHa. Haiiqute orHomenue by/by.

IIpakTyeckas padora Ne8
«IIpumeHeHue TA0TULBI IPOU3BOJHBIX 3JIeMEHTAPHBIX (QYyHKIMI»
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3aoanue
BbrauciuTh pou3BOAHYIO (QYHKITUH:

1. x7 +5x° + 24x%2 -7
2. 7Tx* — Vx?
2
3. 5\/—x_7—4x8
4. (5x% — 3x)*
5. (7x + 4)3 - (8 — 6x)°
6. 12x* —5x7 + 8 — 3x
7. 12x3 — Vx*
8. 12x° + 77
9. (4x3 — 12)°
1

0. (12—-7x)3 (x3—2x)*

IIpakTyeckas padora Ne9
«IIpoBeneHue ¢ NOMOLIbIO MPOU3BOIHOI Hccae10BaHUS QYyHKIINI

3aoanue 1

C moMoIp0 TPOU3BOJHON HAWIUTE MPOMEKYTKH BO3pacTaHus U yObIBaHUS (DyHKUIUU:
f(x) = 2x> — 3x% — 36x + 40.

3aoanue 2

Uccnenyiite pyHkimio u nocrpoiite e€ rpaduk: f(x) = -0,5x* + 2x + 6.

3aoanue 3

Haiinure wambosbiiee W HauMmeHblee 3HaueHHs ¢yHkuuu f(x) = x*~ 8>+ 5 na
npoMexyTke [-3;2].

3aoanue 4

C mnoMompl MPOU3BOJHOM HAWAWTE TMPOMEXKYTKH BO3pacTaHUs M yObIBaHUS
dymkmmm: f(x) =x* — 8x* + 3.

3aoanue 5

Uccnenyiire pynknuto u nocrpoiite e€ rpaduk: f(x) =-x?-2x + 8.

3aoanue 6

Haiiiute HamGomblIee M HaMMEHbIIee 3HadeHHs (GyHkuud f(x) = 2x° + 3x° — 36X Ha
oTpeske [-2;1].

3aoanue 7

C moMOmIBbI0O TPOU3BOJAHOM HAMIUTe TNPOMEXKYTKHM BO3pacTaHUs U  yObIBaHMSA
dymkmun: f(x) = 2x° — 15x” + 36x.

3aoanue 8

Uccnenyiite pynkiuio u noctpoute e€ rpadux: f(X) = X+ 3x + 4.

3aoanue 9

Haiigute HaumOonbllee M HauMeHblllee 3HadeHUs (yHKOuU f(x) =x
npoMexyTke [-4;3].

IIpakTnueckas padora Nel0

«BpInykJ10cTh rpauka QyHKINH, TOUYKH Neperndoa»

4 2x*+ 3 ma

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

1. f(;c):6x—9+3x5—i

Jx

2. f(x)=5cos@x—2)+5x
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3

A Ty
2 4
4, f(x)—m——s
3
5. f(X)_(5—7x)4
6. f(x)=5¢"" +4x°
7 f)=245
X
3
8. f(X):m—él-

4x-5 3
9. f(x)=3""+8e>
IIpakTnyeckas padora Nel2 «Pemenue HepaBeHCTB C OJIHOI NepPeMeHHOH»

Paccmotpum pemienue B o01iem BUE: ) =g(x) (D).

f[xuj:‘E(xD]_

x
U Ha3BRIBACTCS YACTHBIM pemieHuEM, €Ciin

MHOXECTBO BCEX YAaCTHBIX pElIeHUH ecTh oOlnee pemieHrue (WiIu TPOCTO PEILICHHUE)
HEpaBEHCTBA. PelINTh HEPaBEHCTBO — 3HAUUT HANTH ero ollee perieHue.

PaccmoTpuM oTiIMuuMsl HEPaBEHCTB OT YPAaBHEHMIA:

1. HVmeer OecKOHEUHOE MHOKECTBO pelIeHUH (Kak MpaBuiIo).

2.  HeBo3Mo’kHa npoBepKa MOJCTAHOBKOW B HCXOJHOE HEPABEHCTBO.

[ToaToMy HEepaBeHCTBa MOXKHO pelIaTh TOJIbKO PaBHOCHIBHBIMU IIPEOOPA30BAHUSIMU:

flx) =g(x)..=(2)..xeX

Pemenue HCPABCHCTBA 3aKJIIOYACTCA B 3aMCHC UCXOAHOTO HCPABCHCTBA Ooee IMPpOCTBIM, HO
PAaBHOCHUJIbHBIM HEPABCHCTBOM.

Onpeodenenue 1.

HepasencrBa flx) = g(x) (1) u p(x) > k(x) (2) Ha3pIBAIOTCSI PAaBHOCUIIBHBIMU, €CIIH HX
fx) = g(x) & px) = k(x).

[Tpumep 1

pE€UICHUA COBIIaarOT.

Ilpumep 1.

12:;—1::-0{:»:5::-%
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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. PaBHOCWIEHOCTh HEPABEHCTB

Omnpenenenue 2. Ecnu pelieHue HepaBeHCTBA fx) = g(x) (1) comepkutTcsa B pEIICHUH

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:

| FG) > g(0) & F()—g(x) > 0
) F) > g(x) < £ 1) > g ()

3 a’ %) = qa*) gf(xj = g(x)

4 af ) > g9 == f(x) < g(x)

5 F) > 9() S F() = h(x) > 9(x) * h(x)

6 F() > 9(0) 5 F(x) * h@) < 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

«Omgemy: * =1 = —10,=—-11

— YACTHBIE PEIICHMS)
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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 YMHOXATh Ha , €CJIM €I'0 3HAK HEC U3BCCTCH.

_=1
2.%
Pewenue:
1
—kx=1=%x
x
x=1

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

3.

Puc. 1. Unmroctpanus k npumepy 1

i
- =
x::_lﬁ-{l x@xc:l]
) =0 x =<0

ﬁ?

0 - x
i

\V/

Puc. 2. Unmroctpanus k npumepy 2

Omeem_xﬁ:ﬂmnx& 1

IIpakTuyeckas padora Nel3 «Cucrembl ypaBHeHnil. MeToa moacTaHOBKW

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 HCpCMeHHHX 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.

-
YacTtHbIM penieHneM cuctembl | HazbiBaeTcs mapa umcen (-9 Yoy raxas, MIpY MOJICTAHOBKE
KOTOPOM B YpaBHEHHUS CUCTEMBI IIOJyYUM BEPHbIE PAaBEHCTBA.

. Xgi Vi Z
YacTHBIM pelIeHHMEM CHCTEMbl 2 Ha3bIBAaeTCsl TpoMKa wyucen ( 0i Yo ®) Takas, mpu

IIOICTAHOBKE KOTOPOM B YPaBHEHUS CUCTEMBI I10Jy4YUM BEPHBIE PABEHCTBA.

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

UroObl HaliTU MHOXXECTBO BCEX PEUICHUM CHCTEMbI, JIydllle BCEro IO0Jb30BaThCS
9KBUBAJCHTHBIMU MJIM DPABHOCUJIBHBIMHU IPEOOpa30BAHUSAMHU, TO €CTh TAKMMH, KOTOpbIE HE
HCKaXalOT MHOXECTBO pelleHud. B pesynprare Takux mnpeoOpa3oBaHUN Mbl IOJy4aeM

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

Takum oOpa3oM, mporecc peleHus CUCTEMbl CBOJAUTCA K IOCTENIEHHOMY IEpexojy OT
3a/laHHOM CJI0’KHOM CHUCTEMBI K Bce O0Jj1ee MPOCTOM U TaK JI0 TEX MOp, 0K HE MOJIyYUM OTBET.

Metoapl pemieHus CUCTEM C IIOMOIIBIO0 SKBUBAJIEHTHBIX NMPE0Opa30BaHMI:
-METO/I ITOICTAHOBKH;
-METOJT Are0panvdecKoro CIOKEHUS;

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

IToBTOpUM MeTon moictaHoBkM. HamoMmHuMM cyTe naHHoro merojga. Mel paccMaTpHUBaeM
33IaHHYIO0 CUCTEMY Bua | M 3aMeuyaeM, 4TO B OJIHOM M3 YPaBHEHMI, IIyCTb BO BTOPOM, JIETKO
BBIPA3UTH OJHY IIEPEMEHHYIO YE€pPEe3 APYTYIO, IIYCTh y YEPE3 X:

sRm

HonyquHoe BBIPAXKCHUEC MMOACTABJISIEM 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 II€PBOE) TOJBKO
OTHOCUTEIIFHO X. pellaeM JTO ypaBHEHWE, HAXOIUM BCE 3HAYCHHUS X, MOJICTABISIEM HX B
BBIPAXKCHHE [Tl Y M HAXOJIUM COOTBETCTBYIOIIUE 3HAYCHHS Y.

3. Pertenye npuMepoB

[Ipumep 1 — pemmth cucTeMy METO/I0M MOJCTAHOBKHU:

F+y=1
Xy =—2

B nanHoM citydae ygo0HO U3 [IepBOr0 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

Otser: (2;-1), (-1;2)
[Tpumep 2 — pemuTh CUCTEMY METOJIOM MOJCTAHOBKH:

{x—y= 2
2¥37 = 24

B nanHOoM cjIydace y,HO6H0 U3 NIEPBOT'O YPAaBHCHUS BBIPA3UTH X:

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

IloacraBuM MOJIYYCHHOC BBIPAKKCHUC 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

Nmeem cucremy:
{}r +2=x+3
xX—3y=1
B nanHOM citydae yaoOHO U3 NIEpBOTO YpaBHEHHUS BBIPA3UTH Y:

{}F+2=x+3 {y=x+1
—

x*—3y=1 x—3y=1

[ToacraBuM MoOTy4eHHOE 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, BBINKCHIBAEM OTBET.
OtBert: (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 BBIPAKCHUC 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—x V=m—xXx
y=m—=x {x=arccns%+2ﬂn {x=%+2ﬂ'n
1
< ccrsx=£<_} y=m—x V=T —X
T
x=- arccns% + 2Zmn x =—g¥inmn
Haxoanm 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=mn—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 371€Ch TPOOETaeT BCE IEIIOYNCICHHBIC 3HAUCHU S

[Ipumep 5 — pemuTh cCUCTEMY METOJIOM HOJICTAHOBKHU:

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

—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 ciydyae yao0HO U3 [IepBOr0 YpaBHEHHUS BBIPA3UTh Y:

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

[ToacTraBuM MOITy4EeHHOE 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 COOTBCTCTBYIOIIHEC 3HAUCHUA Y:

PIrttep e

x =12
OtsBer: (2;6)

IIpakTnyeckas padora Nel4 «IIpsiMoyronbHbIi mapaJjuiesenumnen
[ToBepxHOCTH, cocTaBieHHass M3 JABYX paBHbIX mnapasuienorpaMmoB ABCD u AB;CD;n

YEThIPEX rapasiesorpaMMoB ABB A, BCC;B,, CDD,C,, DAA D,
Ha3bIBacTCs mapaJuieaenuneaom (puc. 1).

Puc. 1 [Tapannenenunen
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To ectb: mmeem nBa paBHbIX mapauienorpamma ABCD u A B;C,D; (ocHoBanus), oHu
JeXaT B TapaUIebHBIX IUIOCKOCTAX TakK, 4To OokoBeie pebpa AA;, BB;, DDy,
CC, nmapaynenbHbl. Takum 00pa3oM, COCTaBI€HHAas W3 IapajulelorpaMMOB IIOBEPXHOCTh
Ha3bIBACTCS MapaJijiesienuienoM.

Taxum 06pa30M, IMOBEPXHOCTH IMapaJuICIICIIUIICAa - 3TO CyMMa BCEX IMapalICIorpaMmMoB, U3

KOTOPBIX COCTaBJICH MapajuieIeIume/.
CaoiicTBa nmapaJuielienuiena

1. IIpomugononosicnvle epanu napanieienunedd napaiieibHvl U pasHbl.
((urypsl paBHBI, TO €CTh UX MOXKHO COBMECTUThH HAJIO)KEHHUEM )
Hanpuwmep:

ABCD = AB;C D, (paBHbIC mapaiesorpaMMbl IO ONIPEACICHHUIO),

AA BB = DD;C|C (rak kak AA;B{B u DD;CiC — mnpOoTHBOIOJOXHbIE TI'paHU
napajuiejenumnesa),

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

2. luaconanu napannenenuneda nepecekaromcs 8 0OHOU MOUYKe U Oelsmcs Mol MmouKou
NONOAAM.

Huaronanu napamienenunena AC;, BiD, A;C, DB nepecekatorcss B onHoit touke O, u
KaXK7asi TMaroHaib IeIUTCS 9TOW TOUKOH morosaM (puc. 2).

Puc. 2 I[I/Ial"OHaJII/I napajjiejicnmiicja IMepeceKaroTCss U ACIATCA TOYKOM MepeCcCUCHU A
I10II0JIaM.

3. Umetomes mpu yemeepKu pasHulX u napaiieivHulx pedep napannerenuneoa: 1 — AB,
AB;, D|C;, DC,2-AD, ADy, B,Cy, BC,3-AA;, BB;, CC;, DD;.

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

[Iycts GokoBOe peOpo AA; mepreHIUKYIIpHO OCHOBaHUIO (puc. 3). DTO O3HAYaeT, 4YTo
npsivast AA| neprneHukyisgpHa npsMbiM AD u AB, koTopble JiexkaT B INIOCKOCTH OCHOBAHUSA. A,
3HAYUT, B OOKOBBIX TpaHSIX JIEKAT MPSIMOYTOJBHUKH. A B OCHOBAHMSIX JIEKAT MPOU3BOJIbHbBIE
napayuieraorpammbl. O603HaunM, ZBAD = @, yroJs ¢p MOKeT OBITH JTIOOBIM.

B1 C1
At D1
S C
A D
Puc. 3 [Tpsimoi napajuIeNIeuIe]]

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

OHpG[[GJIeHI/Ie. Hapauneuennnen Ha3bIBA€TCHA MPAMOYI0JIbHBIM, CCJIX  €TO OOKOBBIC
pe6pa NEPNCHAUKYIIAPHBI K OCHOBAHUIO. OcHoBaHUS SABIISIIOTCS npsAMOYTOJIbHUKaAMHU.

[Mapannenenunen ABCDABCD; — npsimoyronbublii (puc. 4), eciu:

1. AA;L ABCD (06okoBoe pebOpo NEpHeHIUKYJISPHO IUIOCKOCTH OCHOBaHHUS, TO €CThb
napajuieJenumne;] mpsiMoi).

2. £BAD =90°, 1. . B OCHOBaHMH JIEKUT IIPSIMOYT OJIbHUK.

B1 C1

A1 Dy

Puc. 4 IlpssmoyronbHbIN Tapauieenune
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IIpsimoyeonvuelli  napannenenuned  obaadaem — 6cemMu  CEOUCMBAMU — NPOU3BOTLHOO
napannenenuneda. Ho ecTb JIONMOTHUTENbHBIE CBONCTBA, KOTOPbHIE BBIBOAATCA U3 ONpEAeSieHUs
IPSIMOYTOJIBHOTO TIapajuieenuIe/a.

Wtak, npsiMOyroibHbIA napaJjieenumnesn - 3T0 Napaulelenunel, Y KOTOPoro OOKOBBIE
pebpa neprneHANKYIsIpHbl OCHOBaHUIO. OCHOBaHHMe NPSIMOYIOJIbHOIO MapaJjuiejienunena -
NPSAMOYTr0JbHUK.

CaoiicTBa NPAMOYT0JIbHOI0 MapaJjliesienumnena
1. B npsamoyeonvnom napanienenunede gce uleCms 2panetl npsamoy20ibHUKU.

ABCD u A|B;C|D; — npAMOyroJibHUKH 10 ONPEICICHHIO.

2. bokosvie pebpa nepneHOUKVIApHuLl  OCHOB8AHUIO. 3HAYUT, BCE OOKOBbIE TI'paHU
IPSIMOYTOJIBHOTO NIapajuIeIenuIe 1 - MPSIMOYTOJIbHUKH.

3. Bce 0g8yepanmble yenvl npsamoy201bH020 napaiieienunedd npsambole.

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

AB — pebpo, Touka A J€KUT B OJIHOH MIIOCKOCTH — B mockoctu ABBy, a Touka D B apyroii
— B muiockoctu A1B;CD,. Torga paccMaTpuBaeMblil JBYTpaHHbIN yrojl MOKHO €lie 0003HAYUTh
cienyromum oopazom: £AABD.

Bosemem Touky A Ha pedpe AB. AA| — neprnenaukymsp K pedpy AB B mimockoctu ABBy,
AD mnepnennukynsip k pedpy AB B miockoctu ABC. 3naunt, £A;|AD — nuHEHHBIH yroi
JAHHOTO JBYrpaHHoro yrima. ZAjAD = 90°, 3HauuT, 1ByrpanHblid yroa npu pedpe AB pasen
90°.

£(ABB,, ABC) = £(AB) = 2zA;ABD= £A;AD = 90°.
AHaIOrn4yHo JOKa3bIBACTCA, qTo J'II-O6BIC ABYTpPAaHHBIC YIJIbL MpsAMOYTOJIbHOTO
napajjicjacnuicaa nmpsamabIc.

Teopema

Ksaopam ouazonanu npsmoyeonvhoco napanienenuneda paseH cymme K8aopamoes mpex e2o
uzmMepeHull.

[Ipumeuanue. JlnuHbBl Tpex pedep, HUCXOMAUIMX W3 OJHOM BEPIIMHBI MPSMOYTOJIBHOTO
napajuleJenunesa, SBJISIOTCS M3MEPEHMSIMM IPSMOYTOJIbHOIO mHapauienenunena. Mx nHorma
HA3bIBAIOT JJIMHA, IIUPHUHA, BBICOTA.

Hano: ABCDA;BC;D; — nmpsimoyrosbHbIN Tapayuienenumnes (puc. 5).

— aAp?2 2 2
AC} = AB? + AD? + AAZ

Jlokaz3arh:
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C1 D1

Br1 T A

Puc. 5 IlpsimoyronbHbIN apasuieenumne

JlokazarenbCcTBO:

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

AC} = AC* 4+ CCf

Paccmotpum npsmoyronbhbiil TpeyroiasHuk ABC. [1o Teopeme [udaropa:

AC? = AB* +BC?

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

Tax xax ACi = AC® +CC}  AC® = AB®+AD® | AC] =AB®+AD?+CC 1 oo

CCi=AA, 10

-
rs

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

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

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

B1 Al
€
C_; _______________ 1 D
T b
7T
B A
Puc. 6
Ky0

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

Bce epanu kyba — smo pasHvle keadpamboi.

3anava 1 HaiiTu qtuaronann kyoa

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

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

Pemenne:

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

/3
Otser: ¥~ cm.

3agaua 2

Pucynok

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

JlokazarenbCcTBoO:
[Ipsmbie BC; u B|C nepnenaukyispHbl Kak quaronHanu ksajapara BB;C,C.

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

Nwmeem, mpsamas BC; nepnenaukynspHa nsyM nepecekarommumces npsmeiM BiC u DC
IJI0CKOCTH, 3HauuT A B;D. 3nauunT, npsamas BC; nepnenaukynspaa miockoctd A B D.

[Tnockocts ABC; mpoxomut uepe3 neprenaukyisip BC; ko Bropoii minockoctu AB;D,

3HauuT, Mmiockoctd ABCiu A|B|D nepneHIukymnspHbl MO MNPU3HAKY, YTO U TPeOOBAIOCH
JIOKa3aTh.

IIpakTuyeckas padora NelS «Iliomanb NOBEPXHOCTH HWIHHAPA

Puc. 1. Hununapudeckas 60uka
Mpbl ¢ BaMM 3HaeM, 4TO TaKoe IWJIUHJIpP, MONpoOyeM HaMTH IUIOIIA[b €ro MOBEPXHOCTH.

3adyeM HY)KHO pellaTh Takyro 3anady? Hanpumep, HyKHO MOHSTh, CKOJIBKO MaTepHasia MOWJIET
Ha U3roTOBJIEHUE HWIMHApUYeckoil 6ouku (Cwm. Puc. 1).
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Puc. 2. [Iuzanckas OamrHs

Nnu ckonmbko Kupnuued MOHAZOOUTCs, YTOOBI CIOXHUTh KUPIUYHYIO OariHio (Bpojne
[Tuzanckoi, Tosbko poBHy0)? (CMm. Puc. 2.)

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

KoHeuHo, n3MepuTh 1uiomaabs OOKOBOM MOBEPXHOCTH MUJIMHIPA MPOCTO TaK HE TOTYIHTCS.
Ho npeacraBum cebe Bce Ty ke 00uky, oOMoTaHHY0 TKaHbio. (CM. Puc. 3.) Kak HaiiTh momanb
Kycka Tkanu? Hy KOHe4HO, pa3pe3aB TKaHb M pa3ioxuB ee Ha crosie! [lomydnTcs
MPSIMOYTOJIBHUK, €r0 TIomas jerko HanaeM. (Cum. Puc. 4.)

Puc. 5

C):[enaeM TaK K€ C HUJIHHIAPOM. «Pa3pe>1<eM» €ro 60KOByIO MMOBCPXHOCTL BAOJIb TII000MH

00pa3yrolieid, HarpuMep A A, (Cm. Puc. 5.)
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v o)

e ————— — —

)

Puc. 6. Pa3BepTka O0KOBOI1 MOBEPXHOCTH

Temepp  «pa3moTaem»  OOKOBYIHO  IIOBEPXHOCTb  Ha  IIOCKocTb.  Ilomydaem
' !

4‘114‘123231, rae Ay Ay Az

PSIMOYTOJIBHUK OJIHA M Ta € TOYKA Ha MWJIWHJPE (AaHATIOTUYHO Azy

). (Cm. Puc. 6.)

Taxoli IpAMOYTOJILHUK Ha3bIBACTCS Pa3BEPTKON OOKOBOM MOBEPXHOCTH LIHHIPA.

v o)

N

A

2

A ’

2

A !

1

mi———————-

N
2

Puc. 7. Pa3BepTka O0KOBOI1 MOBEPXHOCTH

Yro MBI 3HaeM PO 3TOT NpsMOYToIbHUK? Ero cropona A4y paBHa BbICOTE LIMIIMHJpA (B
!

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

20Rh yai Sea = 2MRA. R

3Ha‘II/IT, miomazab MnpAMOYIOJIbHHKAa paBHaA rae — paauyc

OCHOBaHMA HUWJIMHIpPA, h — BBICOTA.

ILnomans MOJTHOM NOBEPXHOCTH LUJIHHAPA

Hapsiny ¢ muomaapio OOKOBOW TMOBEPXHOCTH MOXXHO HAWTH M IUIOMIAAb ITOJTHOU
noBepxHOCTU. [lnst 3Toro K rmiom@aau OOKOBOM MMOBEPXHOCTH HAI0 MNpHOABUTH IUIOMIAIN

R TR?

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

OKOHYATENBHO, UMEEM:
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—_ 2 _
Saun = Sen + ZWR" = ZnR(R + h), rae R_ pagnyc OCHOBAaHHMS IUIIHH/IPA, R _ gpicora.

IIpumepsl 32124 HA IPUMEHEHHE BbIBEACHHBIX GopMyJI

Puc. 8. Unmoctpanus k npumepy 1

A)

Ipumep 1. Ilnomans OOKOBOW MOBEPXHOCTH IMJIMHApPA paBHA ~. HalTh miomaab 0ceBOTO

ceuenus muinnapa. (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. Beicora uumnuHApa Ha 12 cM Oojblne ero paamyca, a IUIOMIAAL TOJTHOM

2
MOBEPXHOCTHU paBHA 2887 €M” Hajiry panuyc ocHOBaHUs U BbIcOTy. (Cm. Puc. 9.)

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

To yenosmio, " =& +12 jveen:

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

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

OTBGT'R =6cv; h=18cH

IIpakTuyeckas padora Nel6 «O0bemM nupaMuabl, KOHyCa U 1Iapay

JIeTKO WM CIOXHO BBIYUCIATH 00beMbl? Iloka MBI ymMeeM HaxXOAWTh JIMIIb OOBEMBI
napajjieNlenune 0B, HWIMHIPOB U HPU3M, MO3TOMY 3ajJaya BBIYMCICHHS OOBEMOB KaXKeTCs
JIOBOJIBHO JIETKOU. JlelicTBUTENbHO, U (POPMYIIBI TOKA3bIBAIUCH 0€3 Tpyaa, U BEIYUCICHHS ObUTN
HE CIMIIKOM rpoMo3akuMu. CoOCTBEHHO, (hopMyia /Uil HaXO0XKIEHUs 00beMa MPsIMOYTOJbHOIO
napajuleiIeuIe1a U3BECTHA €IIE ¢ Ha4YaabHOU LIKOJIBI.

Nnes Obuta OTHOCUTENBHO TpocTa. Mbl BBenmu o0BeM KyDa, depe3 HEro Halmm o0beM
IPSMOYTOJIBHOTO Mapajuielenuiea, Mo CyTH, «pa3duB» ero Ha KyOHKH, OTCIOa MPHILIA K
npu3MaM, a OT HUX — K IinHApaM. Ho B ciryyae mupamuibl 1 KOHYCa «pa30UTh» UX Ha KyOUKH
HE MOJYYUTCH.

XoTs peBHUE Ipeku npodoBanu. B V Beke 710 H. 3. rpedyecKuM MaTeMaTUKOM JleMOKpuToM
OBUIO BBICKA3aHO TPEATONIOKEHHE, YTO 00BhEM MUPAMUIBI PaBEH TPETH 00beMa MPU3MBI C TEM
K€ OCHOBAHUEM U TOM K€ BBICOTOM. J[0Ka3aTh 3TO HE CMOT HU OH, HU MOJIY4YMBIIHN IT03IHEE TOT
xe pesyiaprar EBximn. Brpodem, npanHas QopMmyna mOATBEpKIANach MPAKTHKOW ——
JNEHCTBUTENIBHO, MBI MOXEM H3MEpPUTh 00beM 1000 KOHKpPETHOW NHpamMHbl ¢ J00OH
CTerneHblo ToyHocTU. Hanpumep, ecinu B3SITh MUPAMUAKY U 3aIOJHUTH €€ YeM-HUOYAb (BOJOM,
IIECKOM), @ ITOTOM BBIUYUCIUTH 00OBEM TOr0, YeM MbI 3alOJHSIM. Brnpouewm, yueHsle u mo cei
JICHb MBITAIOTCS pa30UTh MPU3MY Ha TPH PaBHBIX MUPAMUIBI, YTO J0Ka3aio Obl 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  IUlomlaJb  ceyeHuss  (QUrypel  IUIOCKOCTBIO,

NEPIEHAUKYIISIPHON HEKOTOPOU OCH, KOTOPYIO MBI IIPOBEIH.

C nomouipo0 3TOro MeToja BbIBeJeM 00beM mupamuabl. Haunem ¢ oObema TpeyroiabHOU
IUPaMUJIBI.

OAEBC O

Vv
— BeplIMHa), 0003HaUYUM ee 00BEeM uepe3 = ; IUIOIAJb €€

(

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

Paccmorpum nupamuny
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Puc. 1. [Ilupamua 0ABC

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

. A B, C
3TOI OCH BHYTpU nupamuabl. Uepes 3Ty TOUKy MpoBeeM ceyeHue ~ 1171

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

S {:x}

, IEPIICHIUKYIISIPHOE

IJIOIA/Ib CEUCHUS 418,64 (cm. Puc. 2).

Bripazum, ueMy paBHO

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

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 MapaJuleibHbl, a 3HAYHT, , u .
AA,0C,~AAOC AB,0C,~ABOC AA,0B,~AAOB
Torma moisryyaercs, 4to s u
A6 _ 06 _ BG4 _ 4B _
qro 4¢ ec  BC 45 (o TpeTbeMy mpu3HaKyY mogoous) (cMm. Puc. 3).

3aMeTuM, 4TO

, OTKyZa CIEIyeT,

Puc. 3. Ilono6HBIE TPEYTOIHHUKA

Haiinewm, yemy paBeH ko3¢ GunueHT noqoous k.

AAHO AA MO
51 .

k
Paccmorpum Onu mnomoOHbl ¢ TeM ke koddduimmeHtom —, T.
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oc, _ 04,

_ — 04, _ OM _ 4 .
=1 = =—= OH = MH=x
K. ¢ 04 , a 3Hauut, 94 OH . W3  ycroBus ‘M IIyCTh )
oM _h-x _ o
DM = h — X E - h -
Toraa . [Tomygaewm, 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, 4TO 00bEM TPEYroIbHON MUPaMUIbI 3

Ocranocy BbIBeCTH (GOPMYIly JUIsl NPOM3BOJIBHOM NHpPaMUIbl. IJTO J€laeTcs IpOCTo:
pa3buBaeM NpPOU3BOJIBHYIO IMpaMHly Ha TpeyroybHble (cM. Puc. 4).

S

G

Puc. 4. Pa30uenne 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 TJIOHIaAN €€ OCHOBAHHWS U BBICOTHI 3

B kauectBe 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
MMUupaMuJbl, a ilp~2 — miomaan €€ OCHOBAaHUU.

75



Puc. 10. Yceuennas nupamuia

Joxka3ateabcTBO (0€3 MHTErpaJia)

V. =2i§-h
Joxaxem, uto o+ 3 . Kax u B mepBom 10Kka3arenbCcTBe, MBI IOKaKEeM (OPMYITY Ui

TpGerJ'ILHOﬁ mupaMuJbl, a Kak OHa O606HIaCTCSI 10 HpOH3BOJ’IBHOI>i, BbI YK€ 3HACTC.

[lycts SABC TpeyrojbHas n1upamua, S BEpILNHA, AABC _  yopanme (cm. Puc. 5).

S

B

SAEBC

Puc. 5 — TpeyroJibHas MUpaMua

JononHum 3Ty nupamMuay 10 MpU3MbI C TEM K€ OCHOBaHMEM 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. IIpusma u3 Tpex nupamus

ABCS BECSE;
51 .

PaccMoTpuM  MCXOIHYIO — NIHUpPaMHUIY
X AASB = AB,BS

nUpaMHUIy 3amMeTuM, UYTO Yy

5B
(KaK TpeyroJIbHUKH, 00pa30BaBIIMECS MPHU MPOBEACHUHU HArOHAIN B

HHN
ASB,B c
mapajujicjorpaMmme ) BBICOTLI, MNPOBCACHHBIC M3 TOYKM Ha KaXIAYHO H3 3THX

. h,=nh
MJIOCKOCTEH, COBIAIAl0T = 1 2 (cMm. Puc. 8).

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

ABECS BCS5EB,
)51 paBHBI

Pa3 y nrupamMua BBICOTHI n OCHOBAHU1, TO PaBHBI nu

Vases = Vaesa,

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

SCCyBy, SCBBy | Vsccs, =Vecss,

B,C

AHaJOTMYHO €CIIM PAacCMOTPETh IUPAMUIBI

ACC,B, = AB,BC
K. (KaK TPCYTr'OJIbHUKH, O6p3.30BaB]J_II/IeCSI Ipu MMpoBCACHUN JUArOHaJINU
BB,C,C

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

N h,=nh .
IUIOCKOCTEH, COBIIAAAIOT 2 (cM. Puc. 9). To ecth momnaan OCHOBAaHUN U BBHICOTHI PABHBI.
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BB,C,C
Puc. 9. Bricota, npoBeieHHas K MIOCKOCTH

HUMCIOT OAHUH u TOT XKE

[Honyuwnnu, 4TO BCE TpH MU PAMH/IBI
06BeM Vsce,s, = Vscme, = VAEI.".-'.S" TO ecTh Vie. = Vsce,s, + Vocee, T Vases = 3Vages =35 h,
_ 5h
Vages = 7
OTKyJa . Teopema nokasana.
O0beM yceueHHOH MUPaAMU/IbI
. AB,CA,B,C, 1052,
Wtak, mycTh y yCEUEHHOW MHUPAMUJIBI OCHOBaHMS MMEIOT ILIOIIAIN ;
BbIcOTa — . JIOCTpPOUM 3Ty yCeUeHHYIO MUpaMuAy A0 0ObraHOM nupaMusl. [1ycts 0_ BEpIIMHA
My 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(POUITUEHT TMOA00HS * (060CHOBBIBAJIOCH

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

nupamMuabl 1 MaﬂOﬁ, TO €CThb:

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

A M,

Si
AAB Oy ~AALE,C A M 1||.5‘
M3 Toro, uro 1 171 27272 nonmyyaem R (B cmly TOro YTO 9TO

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, (6BLTI0 BBIBEZIEHO paHEe), TOTa

5, k5

| ! h=x |Z2—x =  — =
3HaunuT {h + x] 52 =X 51- Sy . * 45 _-\-'ISZ.

OxoHYaTEIRHO,

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

3
B cuIy OpMYIIBI pa3HOCTH Ky0OoB. UTO 1 TpeOOBaIoCh JOKa3aTh.

Hpumep 1

3akpenum BbIBeICHHYIO (hopMyTy 00beMa MUPaMUJIbI IPHMEPOM.

|4 . . SAEC AB =6 AS=4
YeMy paBeH 00beM  IPABUIBHON TPEYTrOJIbHOM MUPAMU/IbI , €CIIH . ?

(Cwm. Puc. 12))

9
&

Puc. 12. Unmtoctpanus k 3agave

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

[TockonbKy B OCHOBAaHMM JIKHMT TMpPaBUIbHBIA  TpeyroibHUK (cM. Puc. 13),
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_a®3 33
TOS_ s 4 = 9V3

Puc. 13. IlpaBunbHbIi TPEYTrOJIbHUK B OCHOBAaHUU

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

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

Puc. 14).

S54A=4
, a

A504

Puc. 14. Ctoponst

S0 =+542 —pA? =1

Otcroga no 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 (cMm. Puc. 15) pasen 3 3, tme” — pamuyc

h
OCHOBAHMA KOHYCA, — €ro BhICOTA.
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Puc. 15. Konyc

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

Puc. 16. MHOTOyroibHUK, CTPEMSLIUICS K OKPY>KHOCTH

Ecau moxacraButh B (1)OpMy.]'Iy o0beMa NnupamMuJibl 1JIomMaAb OCHOBaHHA KOHYCA, TO C€CTb

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

JlokaszbiBaercs ke (QopMmyna and  KOHyca aOCONIOTHO — aHAJIOTMYHO — MUPaMUJE.
PaccmaTpuBaeTcst Takast e 0Cb, OTMEYAeTCs TOYHO TaKoe ke 1Mopolue, a Jaibine Oepercs TOT
e camblit uHTerpain (cM. Puc. 17).

Puc. 17. Unmoctpanus s 10Ka3aTenbcTBa (hOpMyIbl

AHaNOrHYHBIM BBITTIAAUT u CJICICTBUC npo N €UEHHBIMN KOHYC (CM. Puc.
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1 — 1 2 2
X .L{,-"E.E':. =Eh[51+1~|"5152 +52) =Eﬂ-’h[R1 + R:LR: + Rz:].
18): JlokazaTenbCTBO a0COJIFOTHO

AHAJIOTUYHO TOMY, UTO OBLIO IMPUBCACHO IJI ycequHoﬁ nmupaMuabl.

Puc. 18. Yceuennas nupamuia
Cnmcok 3a1a4 il CAMOCTOSITE/ILHOTO pelleHust
1. BBIICHUTH, KAKMUM YHCIIOM (paIlliOHAIBHBIM UM UPPAUOHATBHBIM) SBIISICTCS

upcII0BOE 3HaueHHe Bripaxenns: 1) (V8 — 3)(3 + 2v2); 2) (V27 - 2)(2 -3V3); 3)
(V50 + 4V2)V/2;
2. Haiitu abcomotHyto norpemrHocTs npudmmxenns 0,55 ancna 5/8

3. 3anuinuTe YUCIO B CTAHJAPTHOM BUJE. Y KQXUTE €ro MPsI0K U OKPYTIUTE
MaHTHUCCY 10 ThICSIUHBIX. 1) 735274; 2) 32465103; 3) 6,0054;

5 _1 5 _1
4. HaiiiuTe 3HaYCHME BBIPAKEHUS: (23 33-3.2 3)' 3\/6

5. Beruucnure: 0.216

0,09° -0,027¢
6. Boruucnure: 2°-27 + 273-2° +1,25.
7. Haiinure 3HaueHNE BBIpAXKEHUS: [Lx* npu x = 0,0625
\/} 3 /x—l

Pemmts ypaBHeHHs: 1) (x —2)x+3)=0; 2) (x—l x+4=0;
9. Haiizure KopeHb ypaBHeHus: 1) (i)x‘3 = 64, 2) (%)’“3 =49.
10. C Kkako¥ MPOIIEHTHON CTaBKOW HEOOXOUMO BJIOXKUTD JIEHBI'H B OaHK, €CJIM Yepe3

2 roga BKJIQAYUK XoueT nonyuutsh 120000 py6reit npu nepsoHavansHoM B3Hoce 100000
pyomnei?

11. BBILH/IC.]-H/ITL, HCIIOJIb3Y: OIIPCACICHNUC U CBOMCTBA JIOFapI/I(I)MOB: 510g5 16 _
1 110g11 12

12.  Peumre ypasuenue: 10g; (2X2 —Tx+ 6)— log, (X - 2) =log, x
13.  Haiiaure 3HaueHue Beipaskenns 1) 3tg45° — v3ctg60° + 4sin30°

14.  Jloka3aTh TokmecTBO cos*a — sin*a = cos?a — sin’a
5 3z 12
cosa=— —<a<2mr cosff=——
15.  BpuucauTh cos( + f3), €CIN 13 y , 13 y
3z
T<a<—
2

16.  IIpeobpa3oBarh B mpousBeneHUE sin18° +sin 20°

/4 V4
17. YHpocTuth BeIpakeHUE CO{E - a] +cos(a + 5)
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. 137 117z 117
18. Beruucnuts sin —cos + ctg .
6 6 4
19.  Pemmutb ypaBHEHUE, pa30KUB Ha MHOYKUTENHN €r0 JIEBYIO 4acTh sinx—sin3x=0

1
20. Pemnth HepaBeHCTBO 1) COS X 2 _E ;2) sin2x >%

. 3 2
21.  Beluucamre 2arcsin — EX +arctg (— 1)+ arccosT

x)zﬂ

(7
22.  Pemutb ypaBHEHUE sm(— ——

10 2 2
N x 1
23. HaiiTu Bce penieHusi ypaBHEHHS Ha 3aJIaHHOM OTpPE3Ke cosg = > [— 67[;67[]
24.  Haiiti 06macTh onpeaesieHnus U 00J1acTh 3HAYCHHUH Kax 101 u3 GyHKIUi 1)

n 4
=2co§ x——|;2) y=24+—
y 3 )y 3

25. HaiinuTe Toukr MakcCuMyMa M1 MEHAMYMa (yYHKITHH €€ MAaKCUMYMbI 1 MUHHUMYMBI
y=—x>+6x—8
26. BrIsicHUTE, SBISETCS 11, YETHOM, HEUCTHOMN MIIM HE SIBIISICTCS HU YETHOM, HU

. x .
HeueTHOH (QyHKms: 1) y = x° —5+smx; 2) y = x? +cos3x;

27.  CKOJbKO Pa3JIMYHbIX JABYX3HAYHBIX YHCEN C Pa3HBIMU HU(PPAMU MOXKHO
COCTaBHUTh, UCTIONB3YS UGpbL: 1) 11 5;2)0u 6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4
u6?

28.  AnMuHHCTpauus ropojia peumia nepeuMeHoBaTs 3 yaunsl. K Beioopy Obuin
npeiokeHbl 7 HazBaHUM. CKONBKMMHU CIOCO0aMH MOTYT OBbITh IEPEUMEHOBAHbBI 3TU 3 YIIHUIIbI?

29.  CKOJbKHUMH CIOCOOAMU MOKHO pa3MECTUTh 6 pa3IMuHbIX aBTOMOOUIIEH B CEMU
OJIHOMECTHBIX OOKcax?

30. B wmarasus noctynuio 30 X0JIOJWIbHUKOB, ISTh U3 KOTOPBIX UMEIOT 3aBOJCKOM
nedext. CiaydaiiHbIM 00pa30M BBIOMPAIOT OJMH XOJIOAUIBHUK. KakoBa BEpOSTHOCTB TOTO, YTO
oH Oyzet 0e3 nedexra?

31.  KakoBa BepOsSITHOCTH TOTO, YTO B YETHIPEX CAAHHBIX KapTaxX OyJeT OJAWH Ty3 U
OJINH KOPOJIH?
32. HaiiTu: a) maTematuueckoe oxuaanue, 0) IUCIEepPCHIO, B) CpeHEee

KBaIPaTUYECKOE OTKIOHEHHE TUCKPETHOM CIIy4YallHOM BEIMYMHBI X 110 U3BECTHOMY 3aKOHY €€
pacripenesieHus, 3aJaHHOMY TaOJIUYHO:

2 ) 2 .1

33.  Cymma OecKkOHEUHO yOBIBAIOIIEH reOMETPUUECKOM nporpeccuu pasHa 150.
Haiitu by, ecnu q = 1/3
34.  Bprumucauts npousBogHyto Gpynkuun (12 — 7x)3 - (x3 — 2x)*

35.  C nomoIpko NpOU3BOIHON HAMIUTE MPOMEKYTKH BO3pPACTAHUS U YOBIBAHUS
dymxmun: f(x) =x* — 8x* + 3.

36.  CocTaBbTe ypaBHEHHE KAacaTeIbHOM K rpaduKy QYHKIMK y = X~ + X B TOUKE C
abcruccon x0 = 1.

37. Haiitu muiomazns gurypsl, orpaHndeHHOM rpadukoM (QYHKIIMH Y=COSX, OCbIO
OX ¥ npsAMbIMH X = —EI/IX =T

83



2343 2
38.  Haiinure nepsooGpasayio f (X) = 5¢7" +4x
39.  Pemmrts ypaBuenne x* —5x3 +8x2 —5x+1=0

4. P i { ¥ -2 =5
. SIIUTh CUCTEMY YPaBHEHUH ’
Y P £ —6%3Y+2=0.
41.  Pemmre ypaBHenue:V2x —x2 + 8+ Vx2 —4x =+V—-x—2+1
42.  PemnTb HEPABEHCTBO —; > I
X“—8x+7 X“—8x+7
43.  H3o0pa3ute pacCTOSIHUE M YTOJl MEXKAY CKPEIIMBAOIIUMHUCS JHArOHAISIMA

napajieNbHBIX TpaHeil Kyoa.
44, B xy6e ABCDA B;C D, naiitu yron mexay npsimeiMa A;D u D1E , e E -

cepenuna pedpa CC,

45. Jana npsimas 1 1Be Touku A 1 B, pacnoio’keHHbI€ 110 OJHY CTOPOHY OT HEE.
Haiinure Ha npsamoii Takyto Touky C, 4To0bl TpeyronbHuk ABC nmen HanMeHbIINN TepUMETP.

46. Haiinure 06beM NUIUHIpPA ¢ BRICOTOM, PaBHOM 5 CM, €CJIM TMaroHaJIb OCEBOTO
CeueHHsI HWIMHpPA 00pasyeT ¢ MIIOCKOCThIO OCHOBAHUS Yroil 45 rpaaycosB.

47.  Ilnomane cedyeHus mapa IIOCKOCTHIO, IPOBEAEHHON Yepe3 KOHEll JuaMeTpa Mo
yriiom 60° kK HeMy, paBHa 75Icm?. Haiiure miomaip moBEpXHOCTH LIapa.

48. Hatimure nuameTp mapa, 00beM KOTOPOro paBeH 367 M.

49.  CropoHsbl TpeyroibHHMKa paBHbI 12cM 1 9 cM, a yros MeX1y HUMU 30°. naiit

IUIOIAb TPEYTOJIbHUKA
50.  Hammcarb ypaBHeHue cdepsbl ¢ neHTpoM B Touke C (2; —3; 5) u paguycowm,
paBHBIM 6.

IIpoBepka BBINOJHEHUSI CAMOCTOSATENbHONH padoThl. CamocTosTensHas paborta
HalpaBJIeHa Ha CAMOCTOSATEIbHOE OCBOEHHE U 3aKPEIJICHUE PE3YJIbTaTOB O0yUCHHUS.

CamMocTrosATenbHasi MOATOTOBKa OOydarolUXcsl IO  JUCHUIUIMHE  IPEAINONaracT
clleAyronme Buabl U (hOpMbl pabOTHI:

o Hanucanue u 3awuma 00K1a0a, noO20MOBKA K COOOuienuio uiu becede Ha 3aHAMUU NO
3a0aHHOL npenodasamenem meme.
e Buinonnenue pacuemmvix 3a0aHUlL.

IIpoBepka BbINOJHEHHSI KOHTPOJbHBIX pador. KoHTposnbHas paboTa MpOBOAUTCS C
LEJIBI0 Pe3yJbTaToOB OOYYEHHUS U IMOCIEAYIOIIEro aHalu3a THUIMYHBIX OUIMOOK M 3aTpyAHEHUH
oOyyaromuxcsi B KOHIE U3y4eHHs] TeMbl WK paszzaena. CoryiacHO KalleHAapHO-TEMAaTHYECKOMY
IUIaHy AMCUUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE CIEAYIOIUX KOHTPOJIBHBIX padoT:

e KonrtponbHas padora Nel no teme «KopHu, crenenu, gorapudmoi»
e KonrponbHas padora Ne 2 o teme «IIpeoGpazoBaHue TPUTOHOMETPUUECKHX

BBIPKCHUI»

e KontponbHas padora Ne 3 o reme «OCHOBBI TPUTOHOMETPUN

e KonrponrHas pabora Ne 4 o Teme «CrerneHHble, TOKa3aTelbHbIE, IOTapUPMUUECKHE
GYHKITHI

e KonrtponrHas padora Ne 5 no teme «bunom HeroTona u tpeyronbauk Ilackansy»

e KontponbHas pabota Ne6 1o reme «1eMEeHThl MaTEMaTHUECKOW CTATUCTUKU U TEOPUU

BEPOSATHOCTH

e KontponbHas padora Ne7 o reme «Hauana MaTeMaTHUECKOT0 aHAIU3a»»

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

e KontponbHas pabora Ne9 no teme «Penienre ypaBHEeHUI pa3IMuHbIMU METOIaMU»
e KontponbHas padora Nel( o Teme «YpaBHEHUS U HEPABEHCTBA»

e KonrponbHas padora Nell no Teme «IIpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
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e KontponbHas padora Nel2 o Teme «MHOTOIpaHHUKH U TeJla BPAILICHUS»

e Konrponsnas padora Nel3 no Teme «KoopanHaThl M BEKTOPHI»

KonTtpoabsnas padora Nel

Bapuanr 1
1. Beruucnuts:

52 vy
.92 4273 - —
16
5
s
2

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

[

21
0. (275 -25

w

—

[\

. Pemure YpPaBHCHUC U HCPABCHCTBA:

I

(a] V8
352 3% =72

4 -9.2" +8=0
log,(x—12)=2
lg(x+4)-lg(x—3)=1Ig8

log,” x—6log, x =8

© B0 ® o

Bapmuanr 2
1. Beruucnuts:

21
(723] -36° : 23

2
3

P

1 2
6. 123 -6 -(0,5)
. log, 18—log, 9

2 2

o]

!

. %log,416+210g,47

2. Pemrure YpaBHCHHUEC U HEPABCHCTBA:
1
—(x=5
. 327230
6. 27 —-2"=112
5%+ E =30
B. 57
. log (x+10)=2
L log,(x+1)+log,(x+3)=3
e lg? x+lgx® =1g?2-1

KonTtpoJsbHas padora Ne2
IIpeoGpa3zoBaHue TPUrOHOMETPUYECKUX BbIPAsKeHH

Bapuanum Ne 1

Bapuanm Ne 2

1) Buviuucnumo

COS&;ZSh’I _z co _z ;tg930°;sinM
2 6 4 6

sin x —3cosx

- ,ecau tgx =—2
2sinx+5cosx

2) Pewuume
a) cos(—3x)=-1; 06) tg(5n+x)=0
B) sin(2x + 6m) + cosn/4 = \/5/2

sinls—”;co _z -3tg _z ;ctg930°;cosM
2 3 4 6

—2sinx+3cosx

: ,ecau tgx =—3
4cosx+3sinx

ypasHeHus
a) sin(—2x)=—-1; 6) ctg(7m+x)=0
B) cos(8m + 3x) + 1 = tgn/4

3) Vnpocmume ewipasicenus

sin x —gx COSX —ctgx * V4 2 IE
a)———— ) ————— r*) COS— -COS——*...-COS——
cosx—1 sinx—1 15 15 15
) . (3 . . X o 3 —4cos2a +cosda
1+sin2x+sin| —7—2x sin(zz — x) +sin —
2 6) 2 3+4cos2a + cosda
0) ' (3 —si 3 x |€%)
1+sm2x—sm[2ﬂ+2xj TSI S TXITCOS, | —sin47° —sin61°+sin11° +sin 25°
4 4 cos7°
1—(sin x —cos x)? B)sm X—Cos x
B) 1—2cos? x sin xcos x
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. . >
9;!c>‘<)2(s1n4 o +sin’ acos’ a +cos* a) —sin®* o —cos® o

3"‘)\/4(:054 4°+3—6c0s8° +v4sin* 4°+ 3+ 6c0s8°

4) Jano cosp=—5/13,n/2<p<nm
Havimu sin(n/3 —p)

4) Jano

Haumu

sinp=28/17,m/2<p<m
cos(/6 — p)

5) Cpasnume c 0 evipasicenus

cos3; tgl,6m; sinl 11/9

\ sin4; cos1,8m; ctg9n/7

6) Haiumu X, eciu

sin 28° —sin x = —-2sin 21°- cos49°

\ c0s51° —cosx =2sin17°-sin 68°

KonrtpoabHnas padora Ne3

Bapuanr 1
1. HaiiguTe 3HaK BBIpAXKCHUS:

sin150° -1g*280°
ctg140” - cos160°
2. Bpruucnure:

a)

T . 3 T )
ctg—+1gmr—sin— —coy —— |+sinx
2 2 { 2]

0) cos(—x)- sin[— %} . sin(— 377[)

3. Beluucnure: cosa,rgauctga, €ciu

. 3
sina=—,—<a<r
52
4. JIoKaXuTe TOXKIECTBO
tg’a—sin’a=sin’a-tg’a
5. Pemnure ypaBHeHUS:
q CIgX= 3

X 7
co§ —+— |=-1
. <lid)

g, 2sin’x+3cosx—3=0

Bapmuanr 2
1. HailiguTte 3HaK BBIpaXKCHUS:

1g225°% - ctg280°
sin160° - cos310°
2. Brraucaure:

a) sinz—cos3—ﬂ+cos7z—t 0+ct 3z
2 2 ST

0) cos’ [— %j — ctg[— %j + tg[— %j

3. Beruucnure: sina,tga u, eciu
3

cosa:—l—,ﬁ<a<—
13 2

4. JloKaXHUTe TOKIECTBO
cosa(sin a + cosa)(1—tga) = cos’ a—sin’ a
5. Pemnre ypaBHEeHUS:

J3

rgx=——
a. 3

: (x zj V2
sinf —+— |=——
5. \8 3) 2

cos’ x—cosx—2=0

KonTtpouabnas padora Ned4

Bapuanm Ne 1

Bapuanm Ne 2

Bapuanm Ne 3* Bapuanm Ne 4*

Pewume cucmemur ypaenenuu
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+y )y =120 x+yhiy? =12

3 _ 3.3 _ =4
1){ 4y =9 1){ x*-y' =56 1){(x )y =30 1){()6 Yy’

log, x+log, y=1 log, x—log, y=1

x* =y fxy =36 2){2%1 )27 =9

37 =10 2° =5
’) +x 2) +y 2)
y—log,x=2 —log,y=2 y —x\/_ 72 x+y =Xty
Yx-3fy =1 \/_ Yy =1 x*=1+6log, y x% +xd/xy? =80
3) 3) 3) SN )
xy:S x—y:7 y =y 27 +2 y +y =5
5-371-3.2" =-1 2-4"+3-57 =11 yiASse =
| g 4 + INE: NE: x+3y\/_ 36
3 -5.2"=4 7|54 +4.5" =24 y—x=5 Wy +3xy =28
5*) Ilpu Kkakux 3Ha4UeHUsX P cucmema HepaseHCcme He Uumeem peuleHun?
(x=p)-(px—2p-3)>0 px*+(p=-3)+2/p-2p>0
px=4 px>p> -2

KonTtpouabnas pa6ora NeS
I sapuanm
]
)2 2)5! 3}1«:--8—'r Hct, 5 ¢’ c,
1. HaiguTe sHaUeHHE: 4!
2. BRIUHCIHTE 3HAUeHHS OHHOMA!

(2a +3b)* 2fa-20) 3 1 c+4H ) 0%e
n2 f:

..nl'—'

1)
3. 3amHmATe, KaK EA3EIBAETCA MHOTOUISH BHAA (C+ b)

4. KaK pacroaramTca OHHOMHHATBHBIE KO3GhHIHSHTEI
5

3anumuTe Ko3QQHIHEHTEl pa3Toke U IBVdIeHa (2a + 3) B BHIe TpeyroabHHKA [lackana
2 BapuaHT

8! L w2 =2
D3 DUBH2LHCC S € C

1. HaiguTe sHaUeHHE:
2. BRIUHCIHTE 3HAUeHHS OHHOMA!

4 4
(a +20)" D2a-8° 3 HLle+2l 4 Ble- 4f

1) 130 04 0

. 33HH]1[HTE"= EdK HAZBEIEALSTCH MHOTOUISH EHIA (a - bjn

. Kaxk pacmoiarawnTcd OHHOMHHATEHEIE K03 DHITHeHTEL

[P T R W)

. 3anumHTe K03 PHIIHEHTE! pasIoie U JBVdIeHa (3a +2) B BHIe TpeyroabHHKa ITackang

KonTtpouabsnas padora Ne6

Bapmuanr 1

1) B copeBHOBaHHUSIX M0 JIETKOW aTJIETUKE YYACTBYIOT 8 CIIOPTCMEHOB M3 Uexuu, 3 criopTrcmMeHa
u3 @pannuu, 7 cnoprcmenoB u3 ['epmanun, 6 - u3z Poccun. [lopsiok, B KOTOpOM BBICTYNAOT
CIIOPTCMEHBI oTpesenseTcs xxpedueM. Halianre BepoITHOCT TOTO, UTO CIIOPTCMEH KOTOPBIN
BBICTYITIAET MEPBBIM, OKa)keTcs u3 Poccun.

2) 3aBoj BBIITYCKAET JI€TaIH JJI1 KOMOAHOB - MOAIMUITHUKHU. B cpennem Ha 250 netaneit
MPUXOAUTCS 7 CO CKPBIThIMU AedexTamu. HaliiuTe BEpoSITHOCTH TOTO, UTO BBIMYIIIEHHAS JI€TANb
OKa)KETCSI KAUeCTBECHHOM.
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3) Bpocatot Tpu urpansabie kKoctu. Haliiute BeposiTHOCTh TOTO, YTO B CYMME BbIagaeT 12

OYKOB.

4) B ypue 30 mapoB: 14 kpacHbIx, 11 cunux, 5 6enpix. Haiiniute BepoATHOCTB TOTO, YTO HAyTak

BBIOPAHHBIN 1P — IIBETHOM.

5) B siuke nesxut 11 neraneit, 3 u3 HuX HectanaapTHble. M3 smuka aBaxkapl 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 ObL1a M3BICUEHA

HeCTaHJapTHAs JeTallb - COObITHE A.

Bapmuanr 2
1) B copeBHOBaHUSIX 10 TOJKAHMIO Spa YIaCTBYIOT 4 criopTcMeHa u3 Mpana, 6 cnopTcMeHOB U3
Typuunn, 5 cnoprcmenoB u3 Gunisanauy, 7 - u3 Poccnn. Ilopsaaok, B KOTOPOM BBICTYIIAIOT
CIIOPTCMEHBI ompeenseTcs xxpedueM. Haliure BepoITHOCTH TOTO, UTO CIIOPTCMEH KOTOPBIH

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

2) 3aBoj BBIITYCKAET JIE€TATHU JJI1 aBTOMOOMIICH - moammimHuKy. B cpeanem Ha 270 neraneit
npUXOAUTCS 9 co CKpBIThIMU AedekTamu. HaliiuTe BEpOSITHOCTB TOTO, UTO KYIIJICHHAS IETATb

OKa)KETCSI KAYeCTBECHHOM.

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

OYKOB.

4) B ypue 20 mapoB: 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 suka nBakibl OepyT 10 0THOU
JeTanu, He Bo3Bpaias ux ooparHo. Haiiute BeposSTHOCTH TOTO, YTO BO BTOPOU pa3 U3 SIIMKa
Oyzer u3BJeUYCHA CTaHJApTHAs JIeTallb - COObITHE B, eciu mepBrbIii pa3 ObLIa N3BICUEHA

HeCTaHJapTHAs JeTallb - COObITHE A.

KonTtpoabnas padora Ne7

Bapuanm 1
1. Halinute mpon3BOIHYIO (PYHKIIHHA:

a. y=3x"+8x" +7x° ~\3
6. y=(3x" —5x+4)-(2x° +3)

_3x-5

B. =
Y or—a

2. Haiigute nuddepenuman GpyHKIum:

y=7x —2x3+8x—%

a.

6. V= 3x* —8x7)- (2x6 +5x)
_4-5x

B. Y 4x+7

3. MHWccnemoBatb GYHKIHIO HW TOCTPOUTH
rpaduk: y=2x>+6x>-9;
4. BpraucnuTh onpenenEéHHble HHTETPaJIbL:

3
a. [(2x'+x* =5)dx
e}

Bapuanm 2
1. Haligure mpon3BOIHYIO (PYHKIIHH:

a. y:4x6—7x2+9x+%

6. y=(9x* +4x—1)-(3x* —2)

_5-2x

Y 3x+7

2. Haiigure nuddepenuman GpyHKum:

y= _55 +24x —

a X ctg¥

6. V= (8x” +7x%)- (3x3 — 4x)

_4x-9
B. Y 3-5x

3. HccnemoBatb (GYHKOHIO H  TOCTPOUTH
rpapuk: y=-3x>+6x+2;
4. BerancnauTe onpeenEéHHble HHTETPaJIbL:

1
a. J'(3x4 —x* +2)dx
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6. j'(S —2x)*dx

5. Brruucnure IO duryp,
OTPAaHUYEHHBIX JTUHUSMU:

a) y=2x-x", y=0

6) y=x2, y=—2x+18
6. CKOpOCTb JBMIKEHUSI TOUKH U = (9t2 —8t)
m/c. HaifTu myTh, MpOWICHHBIN TOYKON 32 4-10
CEKYHIY.

6. j (2+3x)%dx
-1

5. Brruucnure TJIOIIA AN ¢uryp,
OTPAaHUYEHHBIX JTUHUSMHU:

a) y=1-x>, y=0

0) y=x, y=-3x
6. CKOpOCTb JIBH)KEHUSI TOUYKU U3MEHSETCS 1O
3aKOHY U = (31‘2 + 2t + 1)M/C. Haittu nyts,

NnpouaeHHbId TO4YkoM 3a 10c oT Havaia
IBIKEHUS.

KonTposbHas padora Ne§

Bapuanm Ne 1

Bapuanm Ne 2

Buiuuciume naowaou ¢hueyp, oepanuuenuvix epaghuxamu

1) y=—x"+4x-3,y=0

1-6)y=x"-2,y=2x-2

2) y=x"+4x+10,x=0 u
xacamenbHolu 68 mouyke Xo=—23

3)y=sinX, y=cosx, X =1/4,Xx =1

4) f(x) =4x, F(x), eciu epagux

@yuxyuu f(X) nepecexaem epaghux ceoei

nepsoobpasnot F(X) 6 08yx moukax, o0Ha

uz komopuwix (— 1; —4).

5) f(x)=—-2x+4,FXx),x=1, ecmu

epaurx @yuxkyuu f(x) sersemcs

KkacamenvHou 0 epagura F(X).

6) y=8/x,y=6-x

7) y=¢,y=¢e’,x=0

;x=4—ﬁ;7r£x£—7z; y=0
3 3

9) y:\/|7,y:0,x:—4,x:1

8) y=sinx

1) y=—x*+x+2,y=0
1-6)y=x"-2,y=2x-2
2) y=x*-2x+5,x=0, u

KacamenbHou 6 mouke Xo=2
3) y =sinx, y =cosx, —37/2<x<7/2
4) f(x) = 2x, F(x), ecmu epagux pynkyuu f(x)
nepecexaem epaghux ceoeti nepsooopaszroti F(X)
8 08yx moukax, ooHa u3 komopuwix (3; 6).
5)fx)=-2x-4,FX),x =—4, ecmu
epagux @ynxyuu f(X) seisemcs kacamenvHot 01
epaghuxa F(X).
6) y=3/x,y=4-x
7 y=e S, y=e,x=¢

8) y= |cosx|;%£x£%[;y=0;x=%

9) y=\/|7,y=0,x:—9,x:4

10) Haiimu p, eciu useecmua niowads ueypwvl, 02paHudeHHou epaguxamu

2

y=\/;,y=px2,S:2§ y=\/;,y=px,S:4,5

11) B xaxom omnowenuu napabona y = 1/2 x*
X+y <8 [X*+y <2772

[ y=x*] derum niowads kpyea

KonTtpoabnas pabora Ne9

Bapmuanr 1.

Pemnre ypaBHeHUs

Vcnons3yst [opaepa 4x” +x* —5=0

Al

MeTtoaoM rpynnupoBKu X =TI =21x+27=0

MeToI0M 3aMeHBI epeMenHoi x* + 2x° — 9x> — 6x + 9 =0
Meto0M 3aMeHbI TepeMEHHOM x(x — 1)(x —
MeTto10M 3aMeHBI IEPEMEHHOH (2x — 1)2(x + 2)2 —(2x— 1)(x2 —4)—-2(x— 2)2 =0

2)(x—3)=8
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6. Haiinure Bce 3HaueHUA b , IPU KOTOPHIX OJMH U3 KOPHEW ypaBHEHHUS

.

o »

10.

¥+ 3% —

bx — 8 = 0 paBeH. [l Ka)Xa0T0 U3 HAWJICHHBIX 3HAUEHUH b ONPEACIIUTE OCTAIbHBIE KOPHU

YpaBHEHHUS.
Bapuanr 2.

Pemnre ypaBHeHus.

ANl S

MeTto10M rpynmupoOBKU 38 —5x* +15x—81=0

Ucnonw3ys cxemy ['opHepa 28 =3 —4x+1=0

Meto10M 3aMEeHbI IEPEMEHHOM 3-8 - 12x+16=0

Metoaom 3ameHbl iepeMeHHou x(x + 2)(x + 3)(x + 5) =-5

MeTo0M 3aMeHBI TIepeMeHHOH (2x + 1)4— (2x2 +5x + 2)2 —12(x + 2)4 =0
Haiinute Bce 3HaueHus b, npu KOTOPBIX OJIMH U3 KOpPHEW ypaBHEHUs paBeH -2. [l

KaXXa0ro u3 HaflﬂeHHBIX 3Ha4YeHuH b OIpeaAcIUTE OCTAJIbHBIC KOPHU YpaBHCHU.

KonTposbnas padora Nel0

Bapuanr 1
PemnTe ypaBHEeHHE U HEPABEHCTBO:

x+v41-x* =9

x—-3=x-9
2){ +22X+2 _3.22X+1 >_3
s L

log,” x—6log, x = -8
log (x+2)<3

sinx =—
COSX > —
2
ctgx<\/§
2y —3x =6,
{Zx +y =log; 135 —log3 5

S N SR

Bapuanr 2
Pemmre ypaBHeHHE U HEPABEHCTBO:

NO6—x =x
Jxt-4=45

x2-a4
3 >1
3.2 >25
lg? x+lgx® =lg”2-1
log,(4—-2x)=2

COSX =——
2

KonTpoubsnas padora Nell

Bapmnanr 1

W3 Toukn A K IJIOCKOCTU ¢! HPOBEACHBI
NEPIEHIUKYIIAP U HAKJIIOHHAs!, YIOJ MEXIY
kotopeiMu 60°. Haiit jutMHy HaKJIOHHOM
U €€ MPOEKLUHU MIOCKOCTb( , €CIH JAJIUHA
nepnesauKkyIspa passHa S50 cM.

N3 Bepmmuel C, paBHOOEIPEHHOTO
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C TPSIMBIM
yriaoM C, mpoBeleH K IUIOCKOCTH 3TOrO
TpeyroiabHuka neprnenaukyinsap KC, AC =
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Bapmuanr 2

N3 toukn C K IJIOCKOCTH @ TIPOBEICHBI
NEPIEHIUKYIIAP U HAaKJIIOHHAs!, YIOJl MEXIy
xotopeiMu 45°. HaiiTn JutMHy HaKJIOHHOM
U €€ MPOEKIHH IIJIOCKOCTh & , €CIN JJINHA
NeprneHanKysipa pasHa 40cwm.

N3 Toukn O K IJIOCKOCTH ¢ TIPOBEIEHBI
nBe HakinoHHble OA u OB, paBHOI AJKHBI,
yroJ Mexay KotopsiMu 60° , a paccrosiuue



8cm. HalitTu uMHY nepneHauKynspa u
yroin mexay npsamoid KA u mimockoctsio
TPEYroJIbHUKA, €CIIU PACCTOSIHUE OT TOUKH
K 1o cepenunbl runoTeny3sl 6CM.

JIByrpaunsii yron pasen 45°. Ha ommoit
U3 IpaHel JEeXUT TOYKa, yJaJeHHas OT
JIpyro# rpaHu Ha paccrostHuu 18cm. Haiitu
paccTosiHue 10 pedpa JBYrpaHHOIO yIiia.

OcHoBanue AD tpanenun ABCD nexur B

MeXIy HuX OcHoBaHMsMU [2cm. Haiitu
paccrosiHue MEXIY OCHOBaHUEM
NEPIEHAUKYJIIpa WU CEPEIUHOM OTpe3Ka
AB, ecnmu yron mexay npsamoit OA u
IIIOCKOCThIO @ paBen 30°.

JIByrpaunsii yron pasen 30 °. Ha oxmoii
U3 TpaHed JIeKUT TOYKa, YyJaJeHHas OT
Jpyrou rpanu Ha pacctosinuu 40cm. Halitu
paccTosiHUE 10 pedpa IBYrpaHHOTO yIiia.

mwiockocty & | Yepes toukn B u C 4. Tpeyromsuukn ABC u ADC nexar B

IIPOBEACHBI rapajjiejIbHbIE IpsIMEIE, PasHbIX IUIOCKOCTSX M HMMEKT OOy

nepecekaromue mwiockocts & B toukax E cropory AC. Touka P - cepeauna

i F COOTBETCTBEHHO. ctopoHbl AD, a K — cepeayHa CTOPOHBI

a) KakoBo B3auMHOE MOJIOKEHHUE MPSIMBIX DC.

EF u AB? a) KakoBo B3auMHOE IOJIOKEHUE IPSIMBIX
PKu AB?

0) Uemy paBeH yron Mexay npsMbIMUEF u

AB, eciin ZABC=150°9 [Tosicuure otser.
5. Ilpssmble @ W baexar B mapauIeIbHBIX
a

0) UeMy paBeH yron Mexay npsmeiMuPK u
AB, eciu ZABC=40° , ZBCA=80°9
[TosicauTe OTBET.

IUIOCKOCTSIX
[Ipsimble @ U baexar B IepeceKarolux

pSIMbIE OBITH:

a) mapaJuIeIbHBIMH,

0) CKpeluBarOIUMUCs?
Crenaiite PUCYHOK I
BO3MOYKHOTO CITy4asi.

u B, Moryr nu atH 5

mwiockoerix X u B Moryt nu 3TH
IpsIMbIE OBITh!

a) MmapasuieIbHBIMU;

0) CKpeIIBarOITUMUCS?
Cnenaiite ~ pUCYHOK  JUId
BO3MOXKHOT'O CITy4Jasl.

KaXxXa0ro

KaXxJa0ro

KonTpoasHnas padora Nel2

Bapmuanr 1
1) OcHoBaHME MPSIMON MPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIbHUK ¢ KaTeTamu 6 u 8 cMm. Hailiaure
II0IaAb OOKOBOM MOBEPXHOCTH MPU3MBI, €CIIU €€ HauOoJIbIas O0KoBas rpaHb - KBapar.
2) bokoBoe peOpo MpaBUIIbHOI YETHIPEXYTOJIbHOM MUpaMuUIbl paBHO 4 cM 1 00pasyeT ¢
MJIOCKOCTHIO OCHOBAHUS TUPaMUIBI yrot 45°.
a) HaiinuTte BBICOTY NUPAMUIBI.
6) Haiinure niomaas OOKOBOM MOBEPXHOCTH MUPAMUJIBI.
3) PeGpo npasuiibHOro Tetpasipa DABC pasno a. [Toctpoiite ceuenue teTpasipa, npoxoasiiee
yepe3 cepenuny pedbpa DA mapamiensHo iockoctu DBC, u HaliiuTe niiomaas 3TOro CEUeHuUs.
4) OceBoe ceueHue NUIMHIPA - KBAAPAT, JJIMHA THarOHAIA KOTOporo paBHa 36 cM. Haiinure
paanyc OCHOBaHUS HMUIUHAPA, a) 9 cM; 6) 8 cMm; B) 83 em; T) 92 oM.
5) BricoTa KoHYyCa paBHa 43 cm, a yroJI IPY BEpLIMHE OceBOro cedeHus paseH 120°. Haliqure
ILIOIIAb OCHOBAHKS KOHyca, a) 120V2 cM2; 6) 136w cM2; B) 1441 cM2; 1) 243 T em2.
6) Croponsl Tpeyronpanka MKN kacarorcs mapa. Haitnure paguyc mapa, ecau MK = 9
cM, MN = 13 cm; KN = 14 cm u paccrosHue ot nenrpa mapa O no niaockoctu MNK paBHO V6
cM. a) 4\2 em; 6) 4 em; B) 3V3 om; 1) 3V2 om.

Bapmuanr 2
1) OcHoBaHME MPSIMO MPU3MBI - IPSIMOYTOJIBHBIM TPEYTOJIBHUK C TUIIOTEHY301 13 cM n
karetoM 12 cm. HalimuTe momaas 60KOBOM MOBEPXHOCTH MPU3MBI, €CITH €€ HAMMEHbBIIIas
OOKOBast rpaHb - KBapaT.
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2) BeicoTa IpaBUIIBHOM YETHIPEXYTOJIBHON TUPaMUbl PaBHA 6 cm, a GokoBoe pebpo
HaKJIOHEHO K IJIOCKOCTH OCHOBAaHUSA MO yriom 60°.

a) Haiigure 60KkOoBOE peOpPO MUPAMUIBI.

6) Haiinure momaas OOKOBOM MOBEPXHOCTH MUPAMUJIBI.

3) PeGpo npaBunsHoro terpasipa DABC pasho a. [locTpoiite ceuenue TeTpasipa, Ipoxosiiee
yepe3 cepenunsl pedbep DA u AB nmapamnensao pedbpy BC, u HaiiiuTe momaas 3TOro CeUeHuUs.
4) Pagnyc ocHOBaHUS NWIMHApPA 3, BeIcoTa 8. Haiiure quaroHaib 0CEBOTO CEUCHHS.

5) BeicoTa koHyca paBHa 15 cM, a paanyc ocHOBaHUS paBeH 8 cM. Haiiiure oOpa3yronryto
KoHyca, a) 19 cm; 6) 17 em; B) 13 em; 1) 133 em.

6) Beruucnure miomanp Kpyra, Iiolaib KOTOPOro paBHa miomaau chepsl paguyca S M. a) 20
M2; 6) 10 M2; B) 5 M2; 1) 15 m2.

KonTpoasnas padora Nel3
Bapmuanr 1
1. Onpenenute MIMHY BEKTOpA a, €CIIU:
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, ecu A(2;-3;7) u B(-1;1;-3);
0) A, ecniu C(1;0;3) u B(-2;5;0) ;
B) B, ectm 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. 3anumure ypaBHeHHE cepsl ¢ IeHTpoM B Touke O u paauycom 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).

Bapmuanr 2
1. Onpenenurte ATUHY BEKTOpa a, €CIH:
a) a(8;6;0); 6) a(4;0;-3); B) a(0;0;-7).
2. Touka C — cepeauna otpe3ka AB. Haiiiute KoopAMHATHI TOUKH:
a) C, ecm A(0;5;-2) u B(4;-1;0);
0) A, ecu C(2;0;-1) m B(3;-2;1);
B) B, ecm A(1;-3;0) u C(2;1;3).
3. Haiiqure paccrosiHie 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. 3anummre ypaBHeHue cepsl ¢ IeHTpoM B Touke O u paanycom R:
a) O(1;-2;0), R=5; 6) 0(0;0;0), R=6; B) O(-3;2;5), R=1.
5. Beraucnure kocunyc yriia Mmexay Bekropamu a(11;10;2) u b(-6;0;8).
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CBoanas TabdiamMua mo nmpuMeHsieMbiM GopMaM U MeTOJAM TEKYHIEro KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00y4YeHusl

DopMbI U METOBI

Pe3yabTaThl 00yyeHHs KOHTPOJIS ¥ OLIEHKH
pe3yJabTaToB
o0yueHust
JIMYHOCTHBIX:
— chopMHpPOBAaHHOCTH TMPEJICTABICHHA O MaTeMaTUKE Kak Beimonnenue
YHHUBEPCAIBLHOM SI3bIKE€ HAYKH, CPEICTBE MOJEIMPOBAHUS SBJICHHN W | IPAKTUYECKUX PadboT
IPOIIECCOB, UACIX M METOJaX MaTeMaTHKH, Onenka

— TIIOHUMaHWe 3HAYMMOCTUM  MaTeMaTUKA  JJid  HAay4HO- | IPaBUJIBHOCTH
TEXHUYECKOTO  Iporpecca, CQOPMHUPOBAHHOCTh  OTHOILICHHS K | BBIITOJHCHMS
MaTeMaTHKe KaK K 4YacTH OOIIeYeTIOBEYECKON KYJIbTYphl uepes CaMOCTOSTENLHON
3HAKOMCTBO C MCTOPHEN pPAa3BUTUSA MATEMaTUKH, 3BOJIKOLHEH paboThI
MaTeMaTUYECKUX UIEH;

— pa3BUTHE JIOTMYECKOIO MBIIUICHHs, IPOCTPAHCTBEHHOIO
BOOOpaKeHUs, AITOPUTMHUYECKON KYJIbTYpHI, KPUTHYHOCTH
MBILUIECHUS Ha  YpOBHE, HeoOXoouMOM  JIA Oymymieit
npohecCuOHANBHON AESITEIbHOCTH, IS IPOAOKEHUs 00pa30BaHUs U
camMmo00pazoBaHus;

— OBJIAJICHME MATEMaTUYECKMMHM 3HAHUSAMHM M YMEHHUSIMH,
HEOOXOJUMBIMU B IOBCEIHEBHON HU3HU, I OCBOCHMSI CMEXKHBIX
€CTECTBEHHO-HAYYHBIX JUCHUHUIUIMH U JUCIUIUINH TPO(HEeCcCHOHATHEHOTO
UKJIa, JUIA TIONydeHHs 0oOpa3oBaHUS B 00JacTsAX, HE TPEOYrOIHUX
yrayOJIeHHON MaTeMaTUYeCKO MOArOTOBKHY;

— TOTOBHOCTh W CHOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCIE
caMo00pa3oBaHWI0, HA NPOTSHKEHHM BCEU IKHU3HU; CO3HATEIBHOE
OTHONIEHHUE K HENPEPHIBHOMY OOpPa30BAHUIO KAK YCIOBHUIO YCIIEUTHON
npodeccOHATBLHON U 00IIECTBEHHOM 1€ATEIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTbh K CAMOCTOSATEIBLHON TBOPUECKON U
OTBETCTBEHHOU JEATEIBHOCTH;

— TOTOBHOCTh K KOJIJIGKTMBHOH paboTe, COTPYAHHYECTBY CO
CBEpCTHHKaMM B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-
HCCIIE0BATENBbCKON, MPOEKTHOM U IPYTUX BUJAX JEATEIBHOCTH;

— OTHOLIEHHE K Mpo(ecCHOHATbHON  JIEATENBHOCTH  Kak
BO3MOXXHOCTH y4yacTUs B pEIIEHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCYJJapCTBEHHBIX, O0IIEHAIIMOHAIBLHBIX MPOOJIEM;

METANpPEeAMETHBIX?

— YMEHHE CaMOCTOATENIBHO OIPEACHATh LEIN INEATEIBHOCTH U Bemonnenne
COCTABIISTh TUIAHBI JIEATEIBHOCTH; CAMOCTOSTENBHO OCYIIECTBIIATh, | IIPAKTHYECKHX paboT
KOHTPOJIMPOBATh M KOPPEKTHPOBATH JEATENBHOCTD; UCIOIb30BaTh Bee | Ne 1 — 62
BO3MOJKHBIE pECypChbl I JOCTHXKEHHs IIOCTaBICHHBIX LEJIeH WU OneHka
pean3alui MIaHOB JIeATeIbHOCTH; BHIOMPATh YCIEUIHbIE CTPATEruy B | TPABUIIBHOCTH
pa3IUYHBIX CUTyalUsX; BBIIIOJIHEHUSA

— yYMeHHE NpPOJYKTUBHO OOIIATHCA M B3aMMOJEHCTBOBAaTh B | CAMOCTOSTEIBHON
IIPOLECCE COBMECTHOM JACATEIBbHOCTH, YYHUTBHIBATh IO3UIMHM APYTHX paboTh

YYaCTHHUKOB JEATENbHOCTH, 3()(PEeKTUBHO pa3perath KOHPIUKTHI; Pemenne  3amau
—  BIAJICHHE HaBBIKaMU IIO3HABATEIIBHOM, yueOHo- | BO BPEMs 3aHATHA
WCCIIEIOBATEIIbCKOM M MPOEKTHOM  JIEATEIIbHOCTH, HAaBBbIKAMHU Kourponpubie
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paspemieHuss ~ mpooOJieM;  CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUsI MPAKTHYECKUX 3ajad,
IPUMEHEHHIO PA3JIMYHBIX METO/I0B IO3HAHMS;

— TOTOBHOCTH M CHOCOOHOCTH K  CaMOCTOSATEIbHOM
UH(POPMALMOHHO-TIO3HABATEIBHON JEATEILHOCTH, BKJIIOYAs yMEHHE
OPUEHTHUPOBATbCSI B pa3IMYHBIX  UCTOYHHUKAX  HH(OpMaluy,
KPUTUYECKH  OICHMBATh W  HMHTEPIPETUPOBATH  HH(POPMALHIO,
HOJIy4aeMYI0 U3 pa3IMYHbIX HCTOYHHUKOB;

—  BIJIQJICHUE S3BIKOBBIMH CPEICTBAMH: YMEHHE SICHO, JIOTUYHO U
TOYHO H3JIaraTb CBOIO TOYKY 3pEHHUS, MCIOJIb30BaTh aJEKBATHBIE
A3BIKOBBIE CPEJICTBA;

— BJJICHHE HaBbIKAMHM TI03HABAaTENBHOW peduieKCuu  Kak
OCO3HAHMSI COBEPIIAEMBIX JCHCTBHM M MBICIUTEIBHBIX MPOLECCOB, UX
pe3ysbTaTOB U OCHOBAHMM, I'PaHMIl CBOETO 3HAHUS U HE3HAHUS, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEACTB JJISl UX JOCTHKCHHUS;

— IeJNeYCTPEMJIEHHOCTh B IIOMCKaxX U MPHUHITUU PpELICHUl,
COO00pa3sUTENbHOCTh M HUHTYHMILHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
IIPEJICTaBICHUM; CIIOCOOHOCTh BOCHPHUHUMATH KpacoTy U TapMOHHUIO
MUDA;

pabotsl Nel — 13

NMPpEeAMETHBIX:

— chopMHpPOBAaHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YacTH
MHUpPOBOW  KYJBTYpbl M MECTE€ MATEMaTUKH B COBPEMEHHOMU
[MBWJIM3AIMHU, CIIOCO0AaX OIMCAaHUs SBJICHUHM pPEaIbHOIO MHUpa Ha
MaTEeMaTHIECKOM SI3BIKE;

—  cOpMHUPOBAHHOCTh TMPEJACTABICHHA O MaTeMaTHYECKUX
MOHATUAX KaK Ba)KHEHIIIMX MaTeMaTHYECKHX MOJENIAX, MO3BOJISIOIINX
ONKCHIBATh M HW3Yy4YaTh pAa3HbIE IPOLECCHl U SIBJICHUS;, MOHUMAaHUE
BO3MOKHOCTH aKCMOMAaTHYECKOTO TOCTPOCHHUS MaTeMaTHYECKHUX
TEOPUL;

—  BIIQJICHHE METOJAaMH JOKA3aTeJIbCTB U AITOPUTMOB PELICHUS,
YMEHHME HUX IPUMEHSATH, MPOBOJMUTH JI0KA3aTEIIbHBIE PACCYXKICHUS B
XOJI€ pelIeHus 3a1aY;

—  BIIQJICHHUE CTAHJAPTHBIMU MPUEMaMU PELICHUS pallMOHAIbHBIX
u UppalOHaJIbHBIX, MOKa3aTeIbHbIX, CTCTICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB, MX CHUCTEM;
HCIIOJIb30BAHHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM UHCIIE IS
MOMCKA IYyTH PEHIEHUS W WUIIOCTPALMM PENICHUS YPaBHEHUW U
HEPABEHCTB;

—  c(OpMUPOBAHHOCTH TPEJICTABICHUM 00 OCHOBHBIX MOHSITHIX
MaTeMaTUYECKOr0 aHalln3a M MX CBOMCTBAaX, BJIAJCHHE YMEHHUEM
XapaKTepu30BaTh MOBEACHUE (PYHKIIMIA, UCIIONb30BAHNUE MOTYYSHHBIX
3HAHUM U ONMCAHUA U aHAJIN3a PEATIbHbBIX 3aBUCUMOCTEM;

— BJaJEHHE  OCHOBHBIMU  MOHSATHUSIMHM O  IIJIOCKUX H
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UrypaXx, HX OCHOBHBIX
CBOMCTBAX; c(hopMUPOBAHHOCTH YMEHHUS pacno3HaBaTh
reoMeTpuueckre GUryphsl Ha 4YepTekax, MOJIEISIX U B PEAIbHOM MUPE;
MPUMEHEHNE U3YYEHHBIX CBOMCTB reoMeTpuueckux ¢Guryp u Gopmyi
JUIl pELICHHS TEeOMETPUYECKMX 3aJad M 3a4ad C NPaKTHYECKUM
CoAEep)KAHUEM;

—  c(hOopMHUPOBAHHOCTH MPECTABICHUHN O MPOIECCaX U SBICHHUSIX,
HMEIOIIHNX BEPOSTHOCTHBIN XapakTep, CTaTUCTUYECKUX

KoHntposbHsle
pabotsl Nel -13

[IpakTuueckue
pabotsr Nel-62

YcTHBINM Onpoc BO
BpEMsI 3aHATHUA

Pemenune 3anau

Ornenka
PaBUIbHOCTH
BBITIOJHEHUS
CaMOCTOATEJIbHON
paboTsl
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3aKOHOMEPHOCTSIX B PEAIBHOM MHPE, OCHOBHBIX IIOHATHUAX
JJIEMEHTApPHOU TEOPUM BEPOATHOCTEN; YMEHUHM HAXOAUTh U OLICHUBATH
BEPOSITHOCTH HACTYIUIEHUS COOBITMHM B IMPOCTEHHIMX MPAaKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XaPAKTEPUCTUKH CIIy4alHbIX BEJINYUH;

—  BIAJICHHE HaBbIKaMU MCIIOJIb30BaHUs TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELICHUM 3a/1a4.

— ILEJIEYCTPEMIICHHOCTh B IIOMCKaX U IPUHATHM pELICHUH,
COOOpa3UTENbHOCTh M HWHTYULHUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
MPEJCTaBIICHU;

CIOCOOHOCTh BOCIPUHUMATH KPACOTY M TAPMOHUIO MHpa

3.2 ®opMa nNpoMeKyTOUHOM aTTecTALMHU

IIpomexyrounas arrecrauus no aucuumiuHe bYJ1.09 Marematuka B 1 cemectpe

muddepeHIIMpOBaHHBIN 3a4€T, BO 2 CEMeCTpE — HIK3aMEH.

OOyuaromuecs A0MycKaloTes K cnade nuddepeHIMpoBaHHOTO 3a4eTa U dK3aMeHa TpU
BBIIIOJTHEHUM BCEX BHOB CaMOCTOSATEIbHOH pPa0OThI, MPAKTHYECKHUX M KOHTPOJBHBIX padoT,
MIPEAYCMOTPEHHBIX pabodeil mporpaMMoi U KaJIeHITapHO-TEeMATUUECKUM TUIAHOM JTUCIUTITUHBI.

JuddepeHnpoBaHHbIN 3a4eT MPOBOAMUTCS 338 CUET BPEMEHH OTBEJICHHOIO HAa MU3y4YECHHUE
JUCHUITIINHBI. HpI/I YCJI0BUH CBOCBPECMCHHOIO W KAUCCTBCHHOI'O BBIITOJIHCHUSA O6y‘-IaIOHII/IMC$I
BCEX BHUJIOB paboT, MPEAyCMOTPEHHBIX pabodeil mporpaMMoii 00Ieo0pa3oBaTeIbHON yIeOHO

JVCLUATIIINHBIL.
IIepeuyenb BonpocoB K AuddepeHUPOBAHHOMY 3a4eTy
Bapuanr 1
1. Berunciure: 47 -11* : 444
2. Haiinure 3HaueHNE BBIpaKEHUS: @

V32

3. Beruucnure: 10g ) 8+ 10g 2% 100 - 10g 2% 4.

4. Haiinure pemenue ypaBHEHHUS: logé( X —5 )= log6 4x

7T
5. Berunciure log 2| €OS—
3
Sz
6. [lepeBenuTe U3 paguaH B Tpagychl o
1. YKaXXUTe 4eTBEPTh, B KOTOPOU JIEKUT YIOJ ., , €CIIU =470"
8. Haiinure 3na9enne kocunyca yrina & | ecam u3BectHo, uto: sin®=0,6 n
T
—<a<rm
2
x+4
0. Haiingute obmacts onpeneneHus: GyHKIIUHA J(x)= > 40
x —
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10. bankoBckas mporieHTHas ctaBka paBHa 7% rofoBbix. KakoBa 10mkHa OBITh
NepBOHAYalIbHAs CyMMa BKJIaza, 4ToObl Yepe3 2 rofa ero pasmep cocraBuil 34347 pyoneil.
11. B Baze nexar s6m0ku: 10 3eneHbIX ¥ 5 KpacHbIX. CKOIBKUMH CITIOCOOAMHU MOXKHO

B3SITh W3 Ba3bl 2 3€JICHBIX U 3 KPACHBIX s1010Ka?

Bapuanr 2
1. Beraucnoure: 72 -37 :212.
o 3-4108
2. Haiinure 3Ha4eHME BBIpAXKCHUSA: ——F——

NG

3. Bemmcmre: 108436 +1log; 9 —log; 11,

4. Haiinure pemenue ypaBHEHHUS: log 3( 10— x° )=log 3 3x

7T
5. Borucmure LO8 3| I8 E

T
6. [lepeBenuTe U3 paauaH B rpagychl o
7. YKaxuTe 4eTBepTh, B KOTOPOU JIEKUT YIOJ ., , €CIIU =500".
8. Haiimure 3nadenne kocunyca yrna & | ecnm usBecto, uto: sin®=0,8 u
T
—<a<r.
2
2
. 6x — x
9. Haiimure o6nacts onpenenenns Gyakmm flx) = logs ————
x+ 2
10.  bankoBckas npoleHTHas cTaBKa paBHa 9% ronoBsix. KakoBa nomkHa ObITh

nepBOHavyalbHas CyMMa BKJIaJa, YTOOBI yepe3 2 roja ero pasmep coctaBui 59405 pyoOeii.
11. B Baze nexart s16510ku: 5 3enmeHbix U 10 kpacHbIx. CKOTBKUMHU CIIOCOOAMU MOYKHO

B3SITh M3 Ba3bl 3 3€JICHBIX U 2 KPACHBIX s00Ka?

Bapuanr 3
1. Beruucinure: 3° -25° :75°.
o V405
2. Hailinute 3HaueHNE BBIpAXKEHUS: —F— .

45

3. Bemmcmre: 108, % —log,3-log, 81

4. Haitnure pemienue ypaBHeHUs: 10g5(x2 — 8) = log5 2x.
. 7T
5. Boncmre [O&5| Sin g
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Sz
6. [lepeBenuTe M3 paguaH B rpaychl E

. 0
7. VYKkaxure 4eTBepTh, B KOTOPOM JISKHUT YroJl ., , €ClIH ., =380".

8. Haiimure 3nauenne kocunyca yrua & | ecinm usBectHo, uto: sin® =-0,6 u

3—7r<oz<27r
2

0. Haiingute obnactes onpenencHus GyHKIIUHA J(x)=

10. bankoBckas nporeHTHas ctaBka paBHa 12% romoBbeix. KakoBa qoimkHa ObITH
NepBOHAYallbHASI CyMMa BKJIaJ1a, 4TOOBI uepe3 2 Tojia ero pa3Mep cocTaBui 56448 pyoieit.
11. B Baze nexar s1650ku: 6 sxentbix U 12 kpacHbIX. CKOJBKUMH CIIOCOOAMHU MOKHO

B35Th W3 Ba3bl 4 KENTHIX U 2 KPACHBIX s0710Ka?

Bapuanr 4
1. Breraucnoure: 9°-11° : 99%.
o 5-3108
2. Haiinure 3Ha4yeHNe BBIpaXKEHUSA: ————.

3/4_
3. Bormcmare: 10g,320 —log,5-log 216

2
4. Haiiqure pemenye ypaBHEHUS: log,(6 —x" )=log,5x.

7T
5. Borurciure log3 ctg g

T

6. [lepeBenuTe U3 paguaH B Tpagychl 5
1. YKaXXUTe 4eTBEPTh, B KOTOPOU JIEKUT YIOJ ., , €CIIU =700"
8. Haiiqure 3nayenne kocunyca yriaa & | eciam u3BectHo, uto: sin® =-0,8 u

3z

<o < —.
2
x—3
0. Haiinute obnacte onpenenenus GyHKIIuu S(x)=logs S - .
x° +7x

10.  bankoBckas npoueHTHas ctaBka paBHa 11% rogosbeix. KakoBa qomkHa ObITh

nepBOHAaYallbHAsl CyMMa BKJIaJa, 4ToOBI uepe3 2 roja ero pazMep coctaBui 73926 pyoneit.
11. B Baze nexar s60ku: 6 xentbix U 12 kpacHbIX. CKOJIBKHUMH CIIOCOOAMHU MOXKHO

B3SITh W3 Ba3bl 2 KENTHIX U 4 KPACHBIX s10J10Ka?

97



OquaIOHlHeCH JOIMYCKAOTCd K Caady€ DJ3K3aMCHA TIMPH BbIIIOJIHCHUM BCCX BHUIOB

CaMOCTOSITENIbHOM padOThI, MPAKTUUECKUX U KOHTPOJIBHBIX paboOT, MPEeayCMOTPEHHBIX paboueit
pOrpamMMoi ¥ KajaeHAapHO-TEMATUHYECKUM TIJIAHOM JTUCLHUILIUHBIL.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.
29.
30.
31.
32.

IlepeyeHb BONMPOCOB K IK3aMEHY

Yacts A

Kopens n-oii crenenn. CBoHCTBa KOpHS n-0i crernenu. O6001IeHne OHATHS O
[I0Ka3aTese CTENEeHU

[Tonsarue norapugma u ero cpoiicrea. OCHOBHOE JIOTapH(PMHUUIECKOE TOXKIIECTBO.
JlecsTnuHbie U HaTypalibHBIC TorapudMebl. [IpaBuia nefictBuii ¢ norapudmamu. [lepexon
K HOBOMY OCHOBAHHUIO.

Jlorapudmuueckue ypaBuenus. [Ipuems pemenus. [Ipumepsr.
Jlorapudmuueckas ¢pynkuus. Ee cBoiicTBa, rpadux

Tpuronomerpuueckue ¢pyHkuuu. OnpeneneHie CHHyca, KOCHHYyca, TAHTeHCa,
KOTaHI'€HCa.

Pamunannas mepa yria. [lepexo/ ot rpaayCcHOM MephI K paJiHaHHON  HA000POT.
3aBUCUMOCTb MEX]ly TPUTOHOMETPUUECKUMH (PYHKIMSIMU OJHOIO yIJIa.
DopmyJibl ABOWHOTO yria. POpMyJIbl CIOKEHUS.

. Penienre mpocTeimux TpPUroHOMETPUIECKUX ypaBHEHUH.
. Tpuronomerpudeckue Qynkuuu. O61acTh ONpeeIeHHs] © MHOKECTBO 3HAUCHU

TPUTOHOMETPUUECKUX (DYHKIIHIA.

OOpatrHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

OcHOBHBIE OHITHSI KOMOMHATOPUKH: pa3MEIICHUs, IEPECTAHOBKU U COUETAHUS.
Teopus BepositHOcTel. COoOBITHE, BEPOATHOCTH COOBITHSI.

3aBUCHMOCTh ¥ HE3aBUCUMOCThH COOBITHIL. COBMECTHOCTh U HECOBMECTHOCTH COOBITHIA.
[TpoTHBOMOIOKHOCTD COOBITHIA.

Teopus BeposiTHOCTEHN. CI0KEHUE U YMHOKEHHUE BEPOSTHOCTEM.

[Tpupamienne GyHKIMU U pupalieHue aprymenTa. OnpeneiaeHue mpou3BOIHOM.
DuU3NYECKUN U MEXaHUYECKUN CMBICII IIPOU3BOJHOM.

VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIIUU

[IpaBuia u popmyisl tuddepeHupoBaHus.

[IpuMeHeHne MpoON3BOTHOM IJIsT HAXOXKIEHUS dSKCTpeMyMa () YHKITHH

[TonsiTue nHTErpasia U NepBOOOpa3HOM

Teopema HeroTona — Jleitoauia

Crepeometpusi. OCHOBHbIE aKCOMBI CTEPEOMETPUH U CIEACTBUS U3 AKCHOM.
[IpsiMble ¥ TIIOCKOCTHU B MPOCTpaHCTBE. B3anMHOE pacnoniokeHue IByX NpsSIMbIX B
MIPOCTPAHCTBE.

B3anMHoe pacnionoxxkenue npsaMou u miaockocTy. [lapamiensHOCTh TPsAMOI U MIIOCKOCTH.
B3anmHoe pacnosniokeHue ABYyX MIOCKOCTEN B MPOCTpaHCTBE. [lepneHInKynsIipHOCTh
JIBYX TIJIOCKOCTEH.

JIByrpaHHBIN yroil. YToa MeXAy IIOCKOCTSIMH.

Mmuororpanauku. Bepimunsl, pedpa, rpanu MHOrorpannuka. @opmyina Didnepa.
IIpusma u ee cBorictBa. [IpsiMast U HaKJIOHHAS IPU3MBIL.

[IpaBunbHas npusMma. [Lnomaas 60KOBOI U MOIHON MOBEPXHOCTH MPU3MBL.

Ky®. Iapannenenunen u ero coiictea. O0bem kyba. O6beM napasuienenumnesa.
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33

35

36.

37.

38

10.
11.

12.
13.

14.

15.

16.

17.

. [lupamua u ee coiictpa. [Lmomanbk OOKOBOM M TOJHON MOBEPXHOCTH TTUPAMUJIBI.
34.

IIpaBunbHas nupaMuaa. Y ce4eHHas MUPAMUAA.

. IlpencraBienne o MpaBUIBHBIX MHOTOTPaHHUKAX (TETPadap, KyO, OKTadIp, JOAEKadIp U

HUKOCAdIP).

Tena u moBepxHocTH Bpamienus. [{unuanp. OcHoBaHMS, BRICOTA, OOKOBasi TOBEPXHOCTb,
oOpasytomiasi, pazBepTka. [1nomaas O0KOBOH U MOTHON MTOBEPXHOCTH.

Tena u noBepxHoctu BparieHusi. Konyc. OcHoBaHHe, BbICOTa, OOKOBAasi TOBEPXHOCTb,
oOpasytomiasi, pa3Beptka. [lnomaas 60KOBO U TIOTHOM MOBEPXHOCTH.

. ap u cdepa. [Tnomans noBepxHocTu chepsl.
39.
40.

Ceuenus mapa u cepsl.
dopmynsl 00beMa MTHPaMUIBL, IIWIHHIPA U KoHyca. Dopmyna oobemMa mrapa.

Yacts B
x—16  x%5+4
x+x05+1 " xL5—1

VYrpocTture BeIpakeHUE Y HalIUTE €ro 3Ha4eHue npu x = 2,25
3 I
PacnionoxuTe 4mcia B mopsake Bospactanus 2 45 2; 5; 23,23

3anmcath B BUJE OOBIKHOBEHHOU JIPOOM OCCKOHEUHYIO JACCATHUHYIO IPO0k: 4,(8);
-2,6(93).

1Y (1) 2 o (1)
Pacnonioxxute unciia B opsiKe BO3pacTaHUs 3 ; 3 ;9 3534 9

Brraucnure: logs5 + log 425 + log4i
125

Boruucnure: logs72 — 10g3& + log;18
27

Beruucnure: log4l + log,36 +; log4§
5 81

PemmTe orapuMUUIECKoe ypaBHEHHUE: log;(2x-1) =2

Pewmnte norapudmuieckoe ypasnenne 10g5(X +1) =log,(4x-))

Pemure norapudgmuueckoe ypasuenue logsz (3x —5) =logs (x — 3)
Pemre norapumMuueckoe ypaBHEHUE log , (x + 3) = 4

PemmTe norapupmuyeckoe ypaBHEHHUE log, (4 - x) + log, (1 — 2x) = 2log, 3

Pemnte norapupmudeckoe ypaBHenue g (3 —x) —lg (x +2) =2 1g2

v Cl-sin’«a

IIPOCTUTE BBIPpAXXEHUE: —

cos’a -1

sin(360° — a)cos(—a)
cos(180° + ar)

2

YpocTuTe BeIpakeHUE:

prOCTI/ITC BBIPAXKCHUC! 1+cos”a— sin2 a

. T
JE—— l‘ —
prOCTI/ITC BBIPAXKCHUC! sin(a 2) 8-

V
cosC +a
(2 )
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18.

19.
20.
21.

22.

23.
24.
25.
26.

27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.

39.

40.
41.
42.

43.

44.

45.

. . 5 .
Haiinure cos o u tg o, eciu sin o = 3 u o - yroa Il koopauHaTHON YeTBEpTH

Haiigure cos oo m tg a, ecu sin oo = 0,6 1 o - yroa [ koopaiMHATHON YeTBEPTH
Haiigute cos o u tg o, ecan sin oo = — 0,8 u a - yroun Il koopauHaTHOM YeTBEPTH
Haiigure sin oo u tg o, ecnu cos oo = 0,6 u o - yroa I kooparHaTHOM 4YeTBEPTH

T
Pemmre TpuronomeTpudeckoe ypaBHeHUE: 2 CcOS(x + Z) =A/2

PewiTe TPUrOHOMETPHYECKOE ypaBHeHHe: sin® x — 0,25 =0
Pemnre Tpuronomerpuueckoe ypaBHeHue: 2 cos X + 2 =0
Pemmre TpuronomMerpuueckoe ypaBHeHHeE: 2 sinx +sinx—1=0
Pemmre TpuronomMerpuueckoe ypaBHeHHE: 2 sin®x +7sinx —4=0

Pemnte TpuronoMeTpuueckoe ypaBHeHue: 2 sin(x + %) +42=0

Pemmre Tpuronomerpuueckoe ypaBHeHue: 2 cos X — 3 =0

6 x+3 ]jZS 2
Pemnre nokaszarenpHoe ypaBHeHue: | — | =|—
25 64
Pemnre mokasatensHoe ypapHenue: 2 - 4 — 17 -4+ 8 =0
Pemnre nokaszaTenbHOE ypaBHEHUE: 3% _4-3*4+3=0

2x+3
Pemmure nokaszareianrHOE YpaBHCHHC: (5) = 4,5)(72

. 1
Hanumure ypaBHeHue kacatenbHOU K rpaguky Gpynkuuu f (x) =5 - 5 X B TOUKE Xo = 2.

CocraBbTe ypaBHEHHE KacaTeabHOU K rpaduky pynkuuu f(x) = e B TouKe Xg = 0.
3anuiuTe ypaBHeHHE KacaTenbHOU K rpaduky ¢pynkuuu f(x) =3 x> + 5x B TouKe ( 1; 8).

5-x

Haiinure npousBoanyto GpyHKuu Y = )
X

. . T
Haiinure 3HaueHne Npon3BoHON QYHKIUU y =3x + 4 — 5sin x B TOUYKE X, = —
2

3+2x
x—5

HaiinuTe npou3BoaHy0 QyHKIMH y =

Haiinute npou3Boany0 GyHKIUHA y = —% x* +3x% —2x+11

Haiigute npou3BoaHyi0 GyHKIHHA y= X — X ( X + 7).
HaiiTi IpOMEKyTKH BO3pacTaHus QYHKIMA ¥ = X° — 2X + 3.
Uccnenyiite pynkuuto f(x) = 3x° ~20x” Ha BO3pacTaHue (yObIBaHUE) U SKCTPEMYMBI.

Uccnenyiire pynkuuto f(x) = %x“ + ;x3 — 3 Ha Bo3pacTaHue ( yObIBaHHE).

(x* +2x+1)dx

— o

Breraucnoure HUHTCIrpal

Brruncinre uaTErpan | Sin2xdx

NN C— [y
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46.

47.

48.

49.
50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

9
6x
Brruucnure uHTErpai I—dx
X
1

8
3[.2
Brruucnure uHTErpai I x“dx
1

1
BBIUKMCIIMTE HHTETPAT j(l +2x)*dx
0

. . . 1 .
Haiinure obmuii Bua nepoodpaznoit ast pyakun f (x) = — - sin 3x
X

Haiitu nepBooOpaznyro ¢ynknuu f (x) = 3x*+2x-1, rpaduK KOTOPOI MPOXOJUT Yepe3
Touky M ( 2;4).

Haiinure nepooOpasHyro GyHKIHMH X /5 - 3 5\/?

Jlnst Gynxmmn f(x) = (2x + 5)° HaiiauTe MepBooGPasHyI0, rpaduK KOTOPOil IIPOXOITHT
yepe3 Touky M (- 2; 3).

B simuke 20 mrapoB, 3 Hux 12 6enbix, octanbHble roayobie. M3pnekatot 2 mapa. Haiitu
BEpPOSATHOCTH, YTO 00a 1mapa Oebie.

B niepBoii ypHe coaepkutcst 8 cuHux u 10 KenThIX mapoB, BO BTOpoii 4 Oenbix u 12
JKEJITBIX MapoB. M3 ka0l ypHbI HayJa4y U3BJICKIM 110 oqHOMY wwapy. Haiitu
BEPOSITHOCTb TOT'0, YTO 00a U3BJICUCHHBIX I1apa KeJITOro 1BETa.

AngaBuT HEKOTOPOTrO sA3bIKa COEPKUT 12 OykB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OYKB ATOr0 andaBuTa, €ciu OyKBbI B CJIOBaX MOTYT
HOBTOPSTHCS?

AngaBuT HEKOTOPOTO sA3bIKA CONEPKUT 12 OyKkB. CKOJIBKO CYLIECTBYET TPEXOYKBEHHBIX
CJIOB, COCTaBJIEHHBIX U3 OyKB 3TOro andasura, eciii OYKBbI B CJI0BAaX HE MOTYT
MOBTOPATHCS?

B kop3une 16 mapos, u3 Hux 14 Genbix, octanpHble cuHue. M3BnekaroT 2 mapa. Haiitu
BEPOSITHOCTH COOBITUH TOT0, UTO 00a I1apa CHHKE; EPBbIil map Oenblil, a BTOPOi CUHUH.
Ha nexypcTBo 13 3 MaJIbunKOB U 4 IeBOUYEK CIydailHO OTOMparoT 4 1eKypHBIX.
CKOJBKMMHU CITOCOOaMH UX MOYKHO OTOOpPATh PH YCIOBUH, YTO OYIyT OTOOpaHbI 2
Majb4rKa U 2 IeBOYKU?

YCTpONCTBO COCTOUT U3 TPEX JIEMEHTOB, pabOTaOIINX He3aBUCUMO. BeposaTHocTu
0e30TKa3HOM pabOThI 3a ONPECIICHHBIN IPOMEKYTOK BpEMEHH IIEPBOT0, BTOPOIO U
TPETHEro 3eMeHTa cooTBeTCTBeHHO paBHbI 0,4; 0,3; 0,5. HaliTu BeposiTHOCTH TOTO, YTO
3a 3TO BpeMs OTKaXKyT BCE TPH DJIEMEHTA.

N3 15 TypucToB Ha/10 BEIOpATh JEKYPHOTO U €ro NOMOIIHUKA. CKOJIBKUMH CIIocO0aMu
3TO MOKHO CJlienaTh?

JInaroHanpe oceBOro ce4eHus WINHAPA paBHa 12 ¢cM, a paauyc OCHOBaHHS — 6 CM.
HaiinuTe BICOTY IMIIMHAPA.

B npaBmiibHOM 4eThIpEXYTroabHON MUpaMu/ie BbIcoTa paBHa 12¢m, a anodema - 15cm.
Hailigure muiomaas NoJIHON NOBEPXHOCTH MUPAMHUJIBI.

B ocHoBanuu npaBuiibHOM yeTbipexyroibHoi nmpu3Mbl ABCDA B C D, nexur kBagpar
co ctopoHo#t 4 cm. [luaronans npusmbel AC; oOpasyeT ¢ mockocThio ocHoBanuss ABCD
yroxa 60°. Haliiute BBICOTY IPU3MBI U TUIOIIAb MIOJHON MOBEPXHOCTH.
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64

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7

78.

79.

80.

. lnaroHasnp npaBUILHON YETHIPEXYTOIBLHON MPU3MBI COCTABIISIET ¢ OOKOBOM TPaHbIO YTroOJl
60°. Haiigute 00beM IpU3MBI, €CITH CTOPOHA OCHOBAHUS 8cM

Panuycel ocHOBaHMIT YCEUEHHOTO KOHYCa paBHEI 12 cM 1 6 cM, a oOpasyromas
HaKJIOHEHA K IJIOCKOCTH OCHOBaHMUsI 1Mo/ yriioM 45°. HaliauTe mionaas 1 00bemM
YCEUEHHOI'0 KOHYCa.

HaiinuTe nosnnyo miomas NoBEpXHOCTH U 00beM NMUPaMU/Ibl, Y KOTOPOIl BEICOTa paBHA
2 M, a OCHOBaHUEM MUPAMUJIbI SABJISIETCS KBaJIpaT CO CTOPOHOM 3 M.

OcHoBaHMEM NUPaMUJIBI SIBIISIETCSA TPEYTOIbHUK cO cTopoHamu 12 cM, 10 cm, 10 cm.
Kaxxnast OoxoBasi rpaHb HAKJIOHEHA K OCHOBaHUIO 1o yriioM 60°. Haiiaure 00beM 1
TUIOINAAb OOKOBOM MOBEPXHOCTU THUPAMHU/IBL.

Haiinure cTOpOHY OCHOBaHUS M BBICOTY IPABUIILHOM YETHIPEXYTOJIBHOM MPU3MBI, €CIIU
Srom=90cM’, So=40cM’.

Bricora numeapa pasHa 10 om. Inomans ceuenus QUIMHAPA MIIO0CKOCTBIO,
napasuleibHOM OCH UJIMH/Ipa U yAAJICHHON Ha 9 M oT Hee, paBHa 240 1M 2, Hatinure
pannyc LIUIUHAPA.

OcHoBaHuMe PSAMON TPU3MbI — paBHOOEIPEHHBIN TPEYTOJIbHUK CO CTOPOHOM 6 cM, a
nuaroHanb 6okoBoit rpanu 10 cm. Haiinure miomnaas O0KOBOM MOBEPXHOCTH U 00bEM
IPU3MBL.

B npaBuibHOMN 4eThIpEeXyrojbHOM MpU3MeE IUIOIIAlb OCHOBAaHUS paBHA 25 ¢M?, a BbIcOoTa 4
cM. Haiinure nuaronans 1 00beM MPU3MBI.

OcHOBaHUEM NPAMOU MTPU3MBI CITYKUT IPSIMOYTOJIbHBIN TPEYTOJBHUK C KaTeTamu 12 cMm
1 5 cM, BBICOTA IPU3MBbI paBHa 8 cM. HalinuTe miomans nojaHoli NOBEPXHOCTH.

Panuyc okpy>KHOCTH, OIMCAaHHON OKOJIO OCHOBAHHUS ITPAaBUJIBHOM IIECTUYTOJIBHOM
pu3Mbl, paBeH 3 cM. HaliauTre miomniaap mMojiHOM MOBEPXHOCTH MTPU3MBI, €CIIH €€ BhICOTa
paBHa 10 cMm.

JlnaroHasib paBUIIBHOM YETHIPEXYTOJIBHON PU3MBI COCTABISIET ¢ OOKOBON I'PAaHBIO YroJl
30°. Haiiaure miomaab O0KOBOM MOBEPXHOCTH U 00bEM IIPU3MBI, €CIIM CTOPOHA

ocHOBaHHs V2 cM.

BricoTta mununapa Ha 12 cM Gosibliie ero paanyca, a Iioaab MOJIHON TOBEPXHOCTH
paBHa 288 T cm”. HaifxuTe pajiyc OCHOBAHHS IIHIHHIPA.

JlaroHanb MpaBUIBHON YETHIPEXYTOJILHOM MPU3MbI COCTABISET ¢ OOKOBOW I'paHbiO YTOJI
60°. Haiigute 00beM NpU3MBbI, €CIIM CTOPOHA OCHOBaHUSA 6 CM.

. lnameTp 1mapa paBeH BbICOTE KOHYca, 00pa3yroliast KOTOPOro COCTAaBIISAET C MIIOCKOCTBIO
ocHoBaHwus yrou 60°. Haiitu oTHomenne 00b€MOB KOHYCa U 11apa.

Pannyc mapa paBen R=5. Haiinure momaas noJHON MOBEPXHOCTH BIIMCAHHOIO B IIAP
KyOa.

Panuychbl ocHOBaHMI yceueHHOT0 KOHYca paBHbI 4 cM 1 12 cM, a 0Opa3yrolas paBHa
17cm. HaiinuTe: a) BBICOTY YCEUEHHOTO KOHYca; 0) IUIONIAAb OCEBOTO CEUCHHUS.

B ocHoBanuu npaBuiibHOM yeTbipexyroibHoi npu3Mbl ABCDA B ;C D, nexur kBagpar
co ctopoHo#t 8 cMm. [luaronans npusmbl AC; oOpasyeT ¢ mockocTbio ocHoBanus ABCD
yrona 30°. Haliiute BBICOTY IPU3MBI M TUIOMIAb IIOJHON MOBEPXHOCTH.
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4 Cucrema oneHuBanus komiuiekTa @OC Tekyiero KOHTPOJIsi M MPOMEKYTOYHOM
aTTecTaluu

[Ipu oneHMBaHUU MPAKTHUYECKON M CaMOCTOSITENIbHOM paboThl U POPM MPOMEKYTOUHOM
aTTecTanuy 00yJaroIIerocsl yuuThIBACTCS CIeyolee:

- KQUeCTBO BBIMIOJHEHUS MPAKTUYECKOI YacTH paboThI;

- KauecTBO 0(OpMIICHUS OTYETA 110 paboTe;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIEC BOMPOCHI MPH 3aLTUTE PAOOTHI.

Kaxapiii BU pabOThI OIEHUBACTCSI 110 MATH OaTbHOU IIKaJIe.

«5» (0TIIMYHO) — 3a MIYOOKOE U MOJHOE OBJAJICHUE COAepKaHUEeM yuyeOHOro Marepuaa,
B KOTOpPOM OOydarouuiics CBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 3a YMEHHUE INPaKTHUYECKU
MPUMEHSTh TEOPETUUECKIE 3HAHMUSI, BBICKAa3bIBaTh 1 OOOCHOBBIBATH CBOU CYKIeHUS. O1eHKa «5»
(0TNIMYHO) IpeIoiaracT rpaMOTHOE U JIOTHYHOE U3JI0’)KEHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIUiCs TIOJTHO OCBOWJI YYEOHBIM Marepuaj, BJaJceT
HAay4YHO-TIOHSATUMUHBIM anmnaparoM, OPUEHTUPYETCS B M3YYCHHOM Marepuaje, OCO3HAaHHO
MPUMEHSIET TeOPEeTUUYECKHE 3HAHUS Ha MPAKTHUKE, TPaMOTHO M3JIaraeT OTBET, HO COJIEp)KaHUE U
¢dbopMa 0TBEeTa UMEIOT OTJCIIBHBIE HETOYHOCTH.

«3» (YHAOBIETBOPUTENBHO) — €CJId O0yJarouuiicss oOHapyKMBaeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX TOJIOKEHUI yueOHOro MaTepuasa, HO M3JIaraeT ero HEMNOJIHO, HEMOCIEI0BATEIbHO,
JOTYCKaeT HETOYHOCTHU, B MPUMEHEHHUU TEOPETUYECKUX 3HAHUU MpPH OTBETE HA MPAKTHKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HeyIOBIETBOPUTEIHbHO) — €CiOM  OOy4aroluiicss UMEeT PpPa3pO3HEHHBIE,
OcccrcTeMHBIC 3HAHMS, JTOMYCKAeT OIMMOKHA B ONMPEICICHHH 0a30BBIX MOHSITHHA, MCKAXKACT HX
CMBICTT; HE MOXKET MPAKTUYECKH MPUMEHATh TEOPETUUECKUE 3HAHUS.

Kputepun oueHnBanus NpakTH4ecKux padoor.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAIBHO OLIEHKOU «5» (OTIUYHO).

Kaxxnoe 3amanue orieHUBaeTCs MAKCUMAIBLHO OLIEHKOM «5» (OTIUYHO).

ITo pe3ynbTaram OlIeHWBAaHUS BCEX 3aJaHUI OIICHKA COOTBETCTBYET CPEAHEH.

Kpurepuu onieHuBanus penieHuit 3aaad.

«5» (OTJIIMYHO) — COCTaBJICH MPABUJIBHBIA ANTOPUTM PEUICHHS 3aJauyd, B JOTHYECKOM
paccyXJ1eHHH, B BLIOOpPE HOPMATUBHBIX UCTOYHUKOB U PEIICHUU HET OUIMOOK, MOJYYeH BEPHBII
OTBET, 33aJlaua pellleHa palliOHAIBHBIM CIIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIBHBIA aITOPUTM pEIICHUs 3aJa4dd, B JIOTMUYECKOM
pacCykJI€HUH U PEIIeHUH HEeT CYIIECTBEHHBIX OIMMOOK; TMPaBWJIBHO CJAeNaH BBIOOP
HOPMATHBHBIX MCTOYHUKOB; €CTh OOBSICHEHHE pEIIeHUs, HO 3ajavya pelieHa HepaluoOHAIbHBIM
CrocoO0OM WM JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIy4eH BEPHBIN OTBET.

«3» (yIOBIETBOPUTEILHO) — 3aJlaHUE BBHITIOJIHEHO, B JIOTHYECKOM DPACCYXXJIEHUU HET
CYIIIECTBEHHBIX OLIMOOK, HO [OMYIIEHbI CYIIECTBEHHBIE OIIMOKHM B BHIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ1auya pellieHa He MOJHOCThIO WX B O0LIEM BHIE.

«2» (HEyIOBJIETBOPUTEIHLHO) — 3a/1a4ya pelIeHa HEMPABUIBHO.

Kputepun oneHnBaHus caMOCTOSITEILHBIX PadoT.

Kputepuu onieHnBanusl pelieHui 3aaad.

«5» (OTIIMYHO) — COCTaBJIEH MPAaBWIbHBINA aJTOPUTM PEIIEHUS 3aJa4yH, B JIOTHYECKOM
paccyXJIeHUHU, B BRLIOOpPE HOPMATHUBHBIX UCTOYHUKOB M PEIICHUU HET OIMIMOOK, MOJy4YeH BEPHBIN
OTBET, 3aJlauya pellleHa PalliOHAILHBIM CIIOCOOOM.

«4» (XOpomIo) — COCTaBJEH MPABWIBHBIN alrOpPUTM pEIICHHs 3a/ladd, B JIOTHUYECKOM
PacCy)XJIGHUM ¥ PEIICHUH HEeT CYIMEeCTBEeHHBIX OIMMOOK;, TPaBWIBHO CJEJIaH BBIOOD
HOPMAaTUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE PEIIeHHUs, HO 3a/lada pellieHa HepalroHAIbHBIM
CIocoO0OM WM JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, MTOJIy4eH BEPHBIN OTBET.

«3» (YHOBIETBOPUTEIBHO) — 3aJaHHE BBIMOJIHEHO, B JIOTUYECKOM PACCYXICHUM HET
CYIIIECTBEHHBIX OIIMOOK, HO JOIYIICHBI CYIIECTBEHHbIE OIMMOKH B BHIOOPE HOPMATHBHBIX
HMCTOYHUKOB; 33]]a4a pellieHa He MOJHOCTHIO WK B 00IIeM BHIE.

«2» (HEeyIOBJIETBOPUTEILHO) — 3a/1a4ya pelIeHa HEMPAaBUIbHO.
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Kpurepun oneHuBaHNs KOHTPOJIBLHBIX PadoT.

«5» (otmuHo) — peuiero 81-100% 3amanuii.
«» (xopomio) — pemeno 61 — 80% 3ananuid.
«3» (yIOBIETBOPUTENHHO) — petieHo 41 — 60% 3ananuii.
«2» (HeYIOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3anaHuil.

Kpurepun ounenuBanus 1uPepeHunpoBaHHOIO 3a4eTa
— BBINOJIHEHO NpaBWiIbHO 9-11 3aganuii — ouenka «otimnuHo» (80 — 100%);
— BBITIOJTHEHO MPABUIILHO 6-8 3aaHuil — OlIeHKa «xopomioy» (55— 79%);
— BBITNOJIHEHO MPABWILHO 4-6 3aJaHUI — OIIEHKA «yIOBIETBOPUTEIHLHOY
(36-54%);
— BBIMOJHEHO MpaBmiIbHO 0-3 3a7aHUil — OLIEHKa «HEYJOBIETBOPUTEIHHO
(0-35%).

Kputepun oneHnBaHus 0TBETOB 110 3K3aMeHALIMOHHBIM OWJIeTaM.
OTBeT MO »HK3aMEHALMOHHOMY OWJIETy OLIEHHWBAETCS MAaKCUMAalIbHO OLICHKOW «5»
(OTIMYHO).

[TepBrbIit BOIPOC MaKCUMaIBHO OIEHUBAETCS OIEHKOU «5» (OTIUYHO).
Kaxxnas u3 AByx 3a/1a4 OLIEHUBAETCS OTACITBHO MAKCUMAIBHO OIEHKOU «5» (OTIUYHO).
[To pe3ynbTaram olleHMBaHUS BCEX TPEX 3a/laHUI OLEHKAa COOTBETCTBYET CpEIHEH.
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