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1. OO0iue moI0KEeHUA

1.1 esu 1 3a1a44 MPOMEKYTOUHOM aTTeCTAIMU

[lenpto MPOMEKYTOYHOM aTTECTAllMU OOYYaIOIIUXCS SIBIISETCS YCTAaHOBJIEHHE COOTBETCTBHUS
pe3yibTaTa OCBOCHUSI OOYYaIOIIMMUCS JTUYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX PE3yJIbTaTOB
OCBOCHHUSI TMPOrpaMMbl JTUCHUUIUIMHBI TpeOOBaHUAM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpazoBatenbHOU nporpammbel PI'OC cpeanero obuiero odpa3zoBanus, cHOPMHUPOBAHHOCTH OOIIMX
KoMIeTeHIMi TpeboBanusiM  DenepanbHOTO TOCYJapCTBEHHOTO0 00pa3oBaTeNbHOrO CTaHAapTa
cpeaHero mpogeccuoHaIbHOro oOpa3oBanus 1o crnenuanbHoctd 21.02.19 3emieycTpoiicTBoO,
paboueii mporpammbl yueobHon nuctumminabl OY J[.06 Maremartuka.

['maBHOM 3a7a4eii MPOMEKYTOUHOM aTTeCTallMu OOyUYaIOIIMXCs SIBISETCS MPOBEPKA M OLIEHKA
YpOBHS  OCBOEHHSA  OOyYarOUMMHUCS  MPEAMETHBIX  PE3YJIbTaTOB  OCBOCHUS  MPOrPAMMBI,
chopMHUpPOBAHHOCTH O0IUX KoMTIeTeHIMHA yaeOHo# nucuurmuael OY J[.06 MaTtematuka.

IIpenmeTHbie pe3yJbTaThl:
1) YMEHHE OIEPUPOBATH MOHATUSAMU: OIPEIEICHUE, aKCMOMA, TEOPEMA, CJIEICTBHE, CBOWCTBO,
NPU3HAK, J0Ka3aTeIbCTBO, PAaBHOCHUJIbHBIE (OPMYIMPOBKU; yMeHHE (QOpMYIHpoBaTh oOpaTHOE U
IIPOTHUBOIOJI0KHOE YTBEPKJICHHUE, NPUBOIUTH NPHUMEPHl U KOHTPIPUMEPHI, HCIIOIB30BATh METOJ
MaTEMaTU4YEeCKOW WHAYKLIHMH; IPOBOAUTH [OKA3aTEIbHBIE PACCYXKACHHUS IIpU PEIICHUH 3a1ad,
OLICHUBATH JIOTUYECKYIO ITPAaBUIIBHOCTD PACCYKICHUM;
2) YMEHHE OIIEPUPOBATh NOHATUAMH: MHOKECTBO, IIOJIMHOKECTBO, ONEPALMH HAaJl MHOKECTBAMU;
YMEHHME HMCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Juisl ONMCAHUS PealbHBIX IPOLECCOB U
SBJICHUI U MPU PEIICHUH 3a/1a4, B TOM YHCIIe U3 JPYTUX y4EeOHBIX IPEIMETOB;
3) YMEHUE ONEepUpOBaTh MOHATUAMU: Tpad, CBSI3HBINA rpad, AepeBo, LUK, rpad Ha MIOCKOCTH;
YMEHHUE 33J1aBaTh U OMHUCHIBATh rpadbl pa3IuIHBIMU CIIOCOOAMU; HCIIOIB30BATh I'padbl MPH PEIICHUU
3a/1a4;
4) yMeHHEe CBOOOJHO ONEpPHUPOBATH MOHATHUSMHU: COUETaHHE, MEPEeCTaHOBKA, YUCIO COYETAHUMH,
YHCIIO TIepecTaHOBOK; OMHOM HbIOTOHA; yMeHue NpUMEHSITh KOMOUHATOpHbIE (PAKThl U PaCCyKIEHUS
JUISl pELLICHUS 3a/1a4;
5) YMEHUE OIIEpUPOBATH MOHATUAMM: HATYPAJIbHOE YUCIIO, LEJI0€ YUCIIO, OCTATOK II0 MOXYIIO,
palMOHATIBHOE YUCJI0, UPPALMOHAIIBHOE YHCIIO, MHOXKECTBA HATYPAJIbHBIX, LEIbIX, PALIHOHAIBHBIX,
NEHCTBUTENBHBIX YHCET; YMEHHE MCIOJIb30BaTh; IMPU3HAKK JEITMMOCTH, HAUMEHbIIUNA OOIul
JIeUTeNlb 1 HauMeHbIlee odlee KpaTHoe, anroputM EBkinaa mpu pemeHuu 3aaad; 3HaKOMCTBO C
Pa3JIMYHBIMU TO3UIIMOHHBIMYA CHCTEMAaMU CUUCIICHUS;
6) yMeHHE CBOOOJHO OINEpHpOBATh MOHATUAMU: CTENEHb C LEJIBIM TOKa3aTeleM, KOPEHb
HAaTypaJIbHOM CTEIEHH, CTENEHb C pPAlUOHAIBHBIM II0KA3aTeJIeM, CTEIEHb C JEHCTBUTEIIBHBIM
(BellleCTBEHHBIM) MOKa3aTeNeM, Jorapu@m uncia, CHHYC, KOCUHYC U TAHT€HC IPOM3BOJIBHOTO YHCTIA;
7) YMEHHE ONEePUPOBATh MOHATUSAMU: TOXKIECTBO, TOXKIESCTBEHHOE MpeoOpa3oBaHne, ypaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHHMM M HEPABEHCTB, PAaBHOCUJIBHOCTh YPaBHEHHI, HEPAaBEHCTB U
CUCTEM, pallMOHAJIbHbIE, UPPALIMOHATbHBIE,  TOKa3aTelbHbIE,  CTENEHHBIC, JOrapu(PpMUUYECKHE,
TPUTOHOMETPUYECKUE YpPAaBHEHUS, HEPABCHCTBA M CHUCTEMBbl, yMEHUE pellaTbh YypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C MOMOLIBIO PA3JIMYHBIX [PUEMOB; pEIIaTh YPAaBHEHMS, HEPAaBEHCTBA U



CUCTEMBbI C IapaMeTpPOM; IPUMEHITh YpPaBHEHMs, HEPAaBEHCTBA, HX CHCTEMBbl MJIs pelIeHUs
MaTeMaTUYeCKHX 3ajiad ¥ 3a/1a4 U3 pa3IMyHbIX 00acTell HAyKu M peabHOM KU3HU;

8) YMEHUE CBOOOJHO ONEpUpPOBaTh MNOHATHSAMU: rpaduk (yHKUMU, oOpaTHas (QyHKIuS,
KOMIIO3MLIMS (PYHKUUH, TUHEHHas QyHKUUsA, KBajpaTUyHas QyHKIMs, CTeeHHas (PYHKIUS ¢ LeIbIM
noKasarejaeM, TPUTOHOMETpUYEeCKHe (YHKUMH, OOpaTHble TPUTOHOMETpUYECKHE (YHKLUHU,
noKazarejabHas M Jorapupmuueckas (QyHKUUU; YMEHUE CTPOUTh Trpaduku (PyHKUIHHA, BBIIOIHATH
npeoOpa3oBaHus rpa@uKoB (YHKLIMH; yYMEHHE HCIOJIb30BaTh Ipaduku (QYHKUUN i1 U3ydEHUS
IPOLECCOB M 3aBUCUMOCTEW NPH PEIICHUU 33Ja4 U3 JIPYruX y4eOHBIX NPEIMETOB M U3 pealbHOU
KHU3HU; BBIpaXaTh (GOpMyJaMH 3aBUCUMOCTH MEXIY BEIMUYMHAMM; YMEHHE CBOOOIHO ONEpPHPOBATH
HNOHATUSAMHU: YETHOCTh (DYHKIUH, NEPUOJAMYHOCTh (PYHKLUUH, OTPaHMYEHHOCTh (DyHKIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (PYHKIIMHU, HAUOOJIbIIEE 1 HAUMEHbIIIEE 3HaUYEHUS (PYHKIIMHU Ha
IPOMEXYTKE; YMEHHE IPOBOAUTH HCCIEA0BaHUE (DYHKLIMHU; YMEHHE HCIOJb30BaTh CBOMCTBA U
rpaduku GyHKUUN A1 pelIeHNs YpaBHEHHUI, HEpaBEHCTB M 3a/1ay ¢ MapaMeTpamu; U300paxaTh Ha
KOOPJIWHATHOW INTIOCKOCTH MHOKECTBA PELICHUN YPABHEHN, HEPABEHCTB U UX CUCTEM;

9) yMEHHE CBOOOJHO OIEpUpPOBATh MOHATHUSAMU: MOCIEI0BATEILHOCTh, apudmMeTrnyeckas
nporpeccusi, reoMeTpuyeckas nporpeccusi, 0eCKOHEYHO yObIBarolasi reoMeTpuyecKkas Mporpeccus;
yYMEHHUE 3aJ1aBaTh MMOCIEA0BAaTEIBHOCTH, B TOM YHCJIE C TOMOIIIBIO PEKYPPEHTHBIX (GOPMYII;

10) ymeHme onepupoBaTh MOHITUSMH: HENIPEPHIBHOCTH (DYHKIIMHU, aCUMIITOTHI rpaduka GyHKINH,
nepBasi U BTOpas MPOU3BOAHAS (YHKIUHU, TEOMETPUYECKUI M (PU3MUYECKUI CMBICI IPOU3BOJHOM,
nepBooOpa3Hasi, OINpeAeJeHHbI HHTEerpajl; yMEHHE HaxXOIUTh ACUMMTOTHl Tpapuka (QYHKIUU;
YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEJACHMS, YaCTHOTO W KOMIIO3UIMH (DyHKIHUH,
HaXOJUTh ypaBHEHHUE KacaTeabHOW K rpaduKy (QyHKLIHMH; YMEHHUE UCIOJIb30BATh MPOU3BOAHYIO JJIA
uccleIoBaHusl (PYHKUMH, JUIS HAXOXKJEHHUS HAWIYYIIEro peIleHUs B MPHUKIATHBIX, B TOM YHUCIE
COLIMANIbHO-3KOHOMUYECKUX M (U3MUECKHX 3ajadax, JJs ONpenesieHUus CKOPOCTU M YCKOPEHUS;
HaXOJUTh IUIOWAAM U O00BbeMbl (GUIYp € TIOMOUIbIO MHTErpajia; NpPUBOIUTH MPUMEPHI
MaTeMaTHYECKOr0 MOJICIMPOBAHUS C TIOMOILBIO AU PEepeHIHATBHBIX YPaBHEHUIA;

11)  yMeHHE ONEpUPOBAThH MOHATUSIMH: KOMILICKCHOE YHCIIO, COMPSHKEHHBIC KOMIUICKCHBIC YHUCIIa,
MOJyJb U apryMEHT KOMIUIEKCHOTO 4YMcia, popMa 3alMCH KOMIUIEKCHBIX 4YHhcell (reoMeTpudecKas,
TPUTOHOMETpPHYECKass M anreOpandeckas); yMeTb NPOM3BOAUTH apudMeTrndeckue IeHCTBHUS C
KOMIUIEKCHBIMH YUCIIAMU; IPUBOAUTH MPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX YHCET;

12) ymeHue CBOOOJHO OINEPUPOBATH TIOHATUSAMHU: CpelHee apudMeTHveckoe, MeIUaHa,
HauOOoJbIlIee U HAUMEHbLIEe 3HAYeHMsI, pa3Max, AUCTIEPCHUsl, CTAHAAPTHOE OTKIOHEHUE [Tl ONMCAHUS
YHUCIJIOBBIX JaHHBIX; YMEHUE HCCIE0BaTh CTATUCTUYECKUE JaHHbIe, B TOM YHCIE C MPUMEHEHUEM
rpaUYecKuX METOJOB M DJICKTPOHHBIX CPEACTB; TIpaHUUecKd HCCIEI0BAaTh COBMECTHBIC
HaOJII0/IEHNS ¢ TOMOUIBIO JUarpaMM pacCceuBaHUs U JTUHEHHOM perpeccuu;

13) yMeHHe HaXOIUTh BEPOSTHOCTH COOBITUH C WCIIONB30BaHWEM TIpadUUECKUX METOJIOB,;
OPUMEHSTh 7Sl pelIeHus 3agad (HOpMyIbl CIOXKEHHS M YMHOXEHHS BEpPOATHOCTEH, (Gopmymy
NoJIHOM BeposiTHOCTH, GopMyny bepHymimu, komOuHaTOpHBIE (akThl M (QOPMYIBI; OLEHUBATH
BEPOSITHOCTH pEANbHBIX COOBITUH; yMEHHE OINEpPHpPOBAaTh TMOHATHAMU: CiydailHas BeJIHYMHA,
pacnpejiesieHre BepOsITHOCTEH, MaTeMaTHYecKoe 0XKUJIaHue, TUCTIEPCHS M CTaHJapTHOE OTKIOHEHHE
CIIy4ailHOW BETUYMHBI, (PYHKIMHU pacIpeiesieHus U TUIOTHOCTU PaBHOMEPHOTO, MOKA3aTeIbHOIO U
HOPMaJIbHOTO pacHpeliesieHUuil; YMEHHUE HCIOJIb30BaTh CBOWCTBA W3YYEHHBIX pacIpeneieHui i
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pelieHust 3ajay; 3HAKOMCTBO C TMOHSATHSIMHU: 3aKOH OOJBIIMX YHCEI, METOJAbl BBIOOPOYHBIX
UCCJIEIOBAaHUI; YMEHHE NMPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YKCET B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHHX

14)  ymenue CBOOOJHO ONEPUPOBATH MOHATHAMHU: TOYKA, MPsMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKHHA yrojd, JBYI'PAHHBIM yrOJ, TPEXTPAaHHBIA YroJ, IepeceKarolmecs,
napajyieNbHbIe U CKPEUIMBAIOMINECs MPSMBIE, MapayIeIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX U
IUIOCKOCTEH, YTroJ MEXAYy TMPSMBIMH, YIrOd MEXAY TMpsSMOM U TUIOCKOCTBIO, YIOJd MEXAY
IUIOCKOCTSIMU; yMEHHE HCIONb30BaTh NpPHU PEIICHUH 3a]a4 HW3Y4YeHHbIE (AKTBI M TEOpPEMBI
IUIAHUMETPUU; YMEHUE OIICHUBATh pa3Mepbl 0ObEKTOB B OKPYXKAIOIEM MHUPE; YMEHUE ONEPUPOBATH
MNOHSTUSIMU: MHOTOTPaHHUK, CEYeHHEe MHOTOIPAaHHMKA, TPaBUJIbHBIM MHOTOIPAHHUK, IPU3MA,
nupamuaa, Qurypa W TOBEPXHOCTh BpalleHWs, LWIMHAP, KOHyC, Imap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYCHMs] KOHyCa M LUJIUHApA, MapajulelbHble OCH WM OCHOBAaHMIO, CEYEHUE Iapa,
TUTOCKOCTh, Kacaromascs cdepbl, IINHAPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHWE MHOTOTpaHHHKA,
n300pakaTh MHOTOTPAaHHUKH, (QUTYphl W TMOBEPXHOCTH BpAIICHUS, MX CCYCHHUS, B TOM YHCIE C
MOMOIIBIO DJIEKTPOHHBIX CPEJICTB;, yMEHHE NPHUMEHSTh CBONCTBA TeOMETpUYECKUX (uryp,
CaMOCTOATENbHO (OPMYIUPOBATH OIPENEICHUS W3Y4aeMbIX (UTYp, BBIABUTATH THIIOTE3BI O
CBOICTBaX M MpHU3HAKAX TeOMETpUYEeCKUX (GUTyp, OOOCHOBBIBATH WJIM OINPOBEPraTh UX; YMEHHUE
OPOBOANTH Kiaccuukamuioo (GUryp MO pa3iuYHbIM IPU3HAKAM, BBIIIOJHATh HEOOXOJAUMbIE
JIOTIOJTHUTENFHBIC TIOCTPOCHUS;

15) ymeHuwe CBOOOJHO ONEPUPOBATH MOHATHSAMH: IUIOIIAAb (PHUrypbl, 00beM (PHUIYpbI, BEIMYHNHA
yria, paccTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMHU, PACCTOSHUE MEXITY
TUTOCKOCTSIMH, TUIOINAAb CQephl, TUIOMIAh MOBEPXHOCTH MUPAMHIBI, MPHU3MBI, KOHYCa, MAJIMHIPA,
o0BbeM Ky0a, IpSAMOYTOJbHOTO Mapajuielenumeaa, TUpaMuabl, PU3Mbl, WINHIPA, KOHYyCa, I1apa;
yMEHHE HaXOJIUTh OTHOILIEHUE 00BEMOB MOJOOHBIX (pUTYp;

16) ymeHue cBOOOJHO ONEPUPOBATH MOHATHSIMHE: IBH)KCHUE, MAPAILICIbHBIA IEPEHOC, CHMMETPHSI
Ha TUIOCKOCTH U B MIPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHue Mo100us, Mogo0HbIe (GUTYpBI; YMEHUE
pacro3HaBaTh paBHbIE W MOJ00HBIE (PUTYpPHI, B TOM YHCIE B MPHUPOJNE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCII0JIb30BAaTh T€OMETPHUUECKHUE OTHOILLICHHS, HAXOUTh T€OMETPHUUECKUE BEIMUMHBI (JJIMHA,
yroJl, IIoaab, 00beM) MPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U U3 PealbHOM KU3HU;
17)  ymeHue cBOOOJIHO ONMEPHPOBATH MOHITUSAMH: MPSIMOYrOJbHAs CHCTEMa KOOPAMHAT, BEKTOP,
KOOPJMHATBl TOYKH, KOOPJIMHATHI BEKTOpAa, CyMMa BEKTOPOB, MPOHM3BEACHHE BEKTOpa Ha YHCIIO,
pasoKeHue BEKTOpa Mo 0a3ucy, CKaJsipHOE MPOU3BEICHNE, BEKTOPHOE MPOU3BEECHUE, YTOI MEXKIY
BEKTOpAaMH; YMEHHE WCIOJNb30BaTh BEKTOPHBIH W KOOPAWHATHBIM METOA Ui  peHICHHUs
TeOMETPUYECKHX 33/1a4 U 3a7ad JPYruX Y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHITUAMU: MaTpHUIlA
2x2 u 3x3, onpeaenuTenb MaTpUILbl, FEOMETPUUECKUI CMBICI OIIPEACIIUTENS;

18) ymeHHe MOJENUPOBATh pPealbHbIC CUTYyallMd Ha SI3bIKE MAaTEMAaTHKH; COCTABIISATH BBIPAKCHUS,
ypaBHEHUsI, HEPABEHCTBA M UX CHUCTEMBI 110 YCJIOBHUIO 33Ja4H, UCCIEA0BATh OCTPOCHHBIE MOACITH C
UCTIONB30BAHUEM amlapara anreOpbl, HWHTEPIPETHPOBATh TOJYYSHHBIH pe3yabTaT; CTPOUTH
MaTeMaTUYECKHE MOJETH C MOMOIIBI0 T€OMETPUYECKUX MOHATUN M BEJIWYHMH, PEIlaTh CBS3aHHBIC C
HUMH TIPaKTUYECKHE 3aJadd; COCTABIIATh BEPOSATHOCTHYIO MOJETh W HHTEPIPETHPOBATH
TIOJTYYCHHBIN pe3yNbTaT; penaTh MPUKIAIHbIC 33a9d CPEACTBAMU MAaTEMAaTHIECKOTO aHAIIN3a, B TOM
YHCIIE COLUATbEHO-9KOHOMUYECKOTO U (PU3NIECKOT0 XapaKTepa;
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19) ymeHuwe BBIOMpATh MOAXOMSIIMN METOA JUIS pEIIeHHs 3aJadyd;, MMOHUMaHHE 3HAYUMOCTH
MaTeMaTHKd B M3Y4YEHUU TMPUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB U SBJICHHUM; yMEHHUE
pacro3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE, yYMEHUE MPUBOAUTH MPUMEPHI

MaTEMATUYECKUX OTKPBITUI pOocCCurCcKoOu u MHPOBOU MaTEMaTU4ECKOMN HAYKH.



1.2. ®opma npoMeKyTOUYHOM aTTeCTAIMHU
e KOHTPOJIbHOU paboThl (1 cemecTp); Dx3amen (2 cemectp).
@oH/  OLEHOYHBIX  CPEJCTB  COMCPKUT  KOHTPOJBHO-OICHOYHBIE  CPEJCTBA,
HEOOXOIMMBIX JUTS TIPOBECHUSI TEKYIIIETO KOHTPOJISI M 9K3aMEHa.

1.3. Cucrema o1leHMBAHUS Pe3yJabTATOB BbINOJTHEHUS 3a]aHUIi

OneHnBaHWEe pe3yJbTaTOB BBIMOJHECHHUS 3aJaHUN  MPOMEKYTOYHOM aTTeCTalluH
00y4Jarouxcsi OCYIIECTBIISIETCS HA OCHOBE CJIEAYIOIIHNX MTPUHIUIIOB:

JIOCTOBEPHOCTH OIICHKM — OIIGHMBAETCS YpPOBEHb CHOPMHPOBAHHOCTH 3HAHUH,
YMEHUM, TPaKTUUYECKOr0  OMbITa, OO0mUX ¢  MNpOPECCUOHATBHBIX  KOMIETEHIUH,
MPOJIEMOHCTPUPOBAHHBIX O0YUAIOIIMMUCS B XOJI€ BBITIOJHEHUS 3aJaHNS;

aJICKBaTHOCTH OIICHKM — OIICHKA BBIMIOJHEHHS 3aJaHU JOJDKHA TIPOBOJIUTHCS B
OTHOIIEHUU TE€X KOMIETEHIUU, KOTOpble HEOOXOAMMBI ISl 3(PPEKTUBHOTO BBIMOJHEHHS
3aJ]aHu;

HaJIe)KHOCTH OLIEHKH — CHCTEMa OIICHMBAHUS BBLINOJHEHUS 3aJaHMi JT0JKHA 00J1a/1aTh
BBICOKOM  CTEMEHBIO  YCTOWYMBOCTH  TNPU  HEOJHOKPATHBIX  OILICHKAaX  YPOBHS
c(hOpMUPOBAaHHOCTH 3HAHWUM, YMEHHUH, MPAKTUICCKOTO OMbITA, OOIMUX U MPOdheCCHOHATBHBIX
KOMITETEHITUH 00yJaromnuxcs;

KOMILJICKCHOCTH OIICHKM — CHCTEMa OIICHHMBAHMS BBIIOJHCHHUS 3aJaHUN JIOJDKHA
MO3BOJIATh HMHTETPATUBHO OIICHWUBATh OOIHME H MPpOodeCcCHOHATbHBIE KOMIICTCHIIMH
00y4Jaromuxcs;

0OBEKTUBHOCTH OIICHKH — OIICHKA BBITIOJHEHHS KOHKYPCHBIX 3aJaHUH JTOJDKHA OBITH
HE3aBUCHUMOW OT OCOOCHHOCTEH Mpo(EeCCHOHATIBHOW OpHUEHTAIlMU WM TPEIIOYTCHUI
MpenoaBaTeseil, OCYIIECTBISIONINX KOHTPOJIb WM aTTECTAIIHIO.

[Ipy BBIOJIHEHWU MPOLIEAYP OLEHKU 3aJaHUN HCIOJIB3YIOTCS CIAEIYIONINE OCHOBHbBIC
METO/IbI:

METO/ pacueTra MepBUYHBIX 0aJJIOB;

METO/I pacueTa CBOJHBIX 0aJlIOB;

Pe3ynbTaThl BBIOJHEHMS 3aJJaHUN OIIEHUBAIOTCSA B COOTBETCTBUU C Pa3paOOTaHHBIMU
KPUTEPHUSAMH OLICHKHU.

Hcnonw3yeres msaTy 6aibHAs IIKaja I OllCHUBAHUS PE3YIbTaTOB 00YUEHUS:

[lepeBon msATH OanbHOM MIKANBl y4eTa Pe3yJbTaTOB B MATH OaJIbHYIO OIICHOUYHYIO

IKany:
Ouenka KosmmuecTBo 0a/1510B, HAOpaHHBIX 32
BBINOJTHEHUE TEOPETUUECKOTO H
NPaKTHYECKOT0 3aJaHus, CPeIHUIi 0a/T o
HTOraM aTTecTaluu
OrneHka 5 «OTIMIHOY 4,6-5
OreHka 4 «XOpOIIo» 3,6-4,5
Orenka 3 3-3,5
«YJOBIIETBOPUTEIHLHOY
Ornenka 2 <29
«HEYJOBIIETBOPUTEIHLHOY




2. Pe3y1ibTaThl 0CBOCHHS JMCHUILUIMHBI, O/JIeKAINE TPOBEPKe
O0beKThI OLlEHMBAHMS
1) YMEHHE OMNEPHUPOBATH TOHATHSAMH: ONpEAENiCHHE, aKCHOMa, TeopeMa, CIIEICTBHE,
CBOWCTBO, TPHU3HAK, JIOKA3aTeIbCTBO, PABHOCWIbHBIE  (OPMYITUPOBKH;  yMEHHUE
dopMynupoBaTh OOpaTHOE U NPOTHUBOIOJIOXKHOE YTBEPXKIECHUE, NMPUBOIUTH NPUMEPHl U
KOHTPIOPUMEPHI,  HCIOJNB30BaTh  METOJ  MAaTeMaTH4YeCKOW  HMHIYKIWH, MPOBOAUTH
JI0Ka3aTeIbHble PAcCyKJIEHUS MPU PELICHUHU 3a/lad, OLEHUBATh JIOTMYECKYIO IPAaBUIBLHOCTh
pacCyXIECHUM;
2) YMEHHE OIEPHpPOBATh MOHATHUSAMHU: MHOXXECTBO, IOJMHOXKECTBO, OIEPAIlH HaJ
MHOKECTBAaMM; YMEHHE HCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBI anmnapar JUis ONHCAaHUs
pearbHBIX MPOIECCOB U SBJICHUN W MPH PEIICHUH 3a7ad, B TOM YUCIE U3 IPYTHX y4eOHBIX
MIPEIMETOB;
3) YMEHHE ONEepUpOBaTh MOHATHSAMM: Tpad, CBA3HBIM rpad, AepeBo, LMKI, rpad Ha
TUTOCKOCTH; YMEHHE 3aJ1aBaTh M OMHUCHIBATH Tpadbl Pa3IUIHBIMU CIIOCO0AMU; MCIIOIB30BATh
rpadsl IpH pelIeHUH 3a/1a4;
4) yYMEHHE CBOOOJHO OINEpPUPOBaTh MOHATUSMHU: COYETAHUE, IEPECTaHOBKA, YHCIIO
COUYEeTaHMWi, YMCIO NEPEecTaHOBOK; OMHOM HpbIOTOHA; yMeHHE NMPUMEHATh KOMOWHATOPHbBIE
(bakThl U pacCy>KACHUS Ul PELICHHs 3a/1a4;
5) YMEHHE ONEpPUpPOBaTh MOHATHSAMH: HATypaJlbHOE YHCIIO, LEN0€ YMCIO, OCTaTOK IO
MOJIYJIO, PAallMOHAJIBHOE YMCIIO0, UPPALMOHAIBHOE YHUCII0, MHOKECTBA HATYypPaJbHBIX, LIEJbIX,
palMOHANIbHBIX, JEUCTBUTENBHBIX YHCEN, YMEHHE MCIIOJIb30BaTh; IMPHU3HAKU JEIUMOCTH,
HaMMEHBUINI OOLIMI NenuTeNlb M HauMeHbllee ollee KpaTHoe, anroput™m EBknmna npu
pelleHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU NO3UIIMOHHBIMU CHCTEMaMH CUUCIICHUS;
6) yMEHHE CBOOOJIHO ONEpUPOBATh MOHATHIMM: CTEIEHb C LIEJBIM IOKa3aTeleM, KOPEeHb
HATYpaJIbHOW CTENEHH, CTENIEHb C PAlMOHATBHBIM MTOKA3aTEeNIeM, CTETICHb C JICHCTBUTEIHLHBIM
(BelIeCTBEHHBIM) ITOKA3aTeNIeM, JIOTapU(M YUCIIa, CHHYC, KOCHHYC U TAHI'€HC MTPOU3BOIBHOTO
qHCoa;
7) YMEHHE OIEepPHpOBATh MOHATHUSAMHU: TOXKIECTBO, TOXKIAECTBEHHOE MpeoOpa3oBaHHeE,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUN M HEPAaBEHCTB, PAaBHOCHIBLHOCTh YpaBHEHU,
HEPaBEHCTB M CUCTEM, pallHOHAIbHBIC, UPPAIlMOHANBHBIC,  MOKa3aTelbHbIC,  CTCIICHHBIC,

JorapupMUIECKHe, TPUTOHOMETPHYECKUE YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI;
yYMEHHE pellaTh YpPaBHEHMS, HEPABEHCTBA M CHUCTEMbI C IOMOIIbIO Pa3IUYHBIX MPHUEMOB;
pemaTh YpaBHEHHWS, HEPaBEHCTBA W CHCTEMBI C IapaMeTpOM; IPHMEHATh YypPaBHEHHS,
HEPaBEHCTBA, UX CHCTEMBI JJISl PEIIeHUs MAaTEeMaTHUYeCKUX 337ad U 3a/a4 U3 Pa3IUYHBIX
o0racTeil HayKu U peasibHOM JKU3HMU;
8) yMEHHE CBOOOJHO OMEepUpoBaTh MOHATUSAMU: rpaduk GyHKIHUU, oOpaTHAs QyHKUHUA,
KOMIMO3HLIMS (PYHKIWH, THHEHHas QyHKIuUs, KBagpaTudHast QyHKIHS, CTeTIeHHast QYHKIHIS C
IENBIM TI0Ka3aTeleM, TPUTOHOMETpUYeckne (yHKIUM, OOpaTHBIE TPUTOHOMETPHUYECKUE
GyHKIMH, TOKa3aTeidbHass W Jiorapumuueckass (QYHKIHWW; yMEHHUE CTPOUTh Tpaduku
(GyHKIMIA, BBIMOIHATH TPeoOpa3oBaHus TpaduKoB (PYHKINN; YMEHHUE UCIIOIb30BaTh IpapuKu
GYHKIMA U1 WM3YYeHHUs TPOIECCOB W 3aBUCHUMOCTEH TMPHU pENICHWH 3a]ad U3 JPYTUX
Y4eOHBIX MPEIMETOB M U3 PEaIbHOM YKU3HU; BBIpAXaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
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BEJIMYMHAMM;, yMEHHME CBOOOJHO ONEpPUPOBATH TOHATUAMM: YETHOCTb  (PYHKIIUH,
HNEPUOJANYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh ()YHKIIMHU, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢yHKuMu, HauOosbllIeE W HaMMEHbIlIEe 3HAYeHUs (QYHKUUMU Ha NPOMEXKYTKE; YMEHUE
IIPOBOJUTH UCCIE0BaHUE (DYHKLUMU; YMEHHUE HCIIOJIb30BaTh CBOMCTBA U Irpa@uKu (PyHKIMIA
JUIs  pELIeHMs] YpaBHEHUHM, HEpPaBeHCTB W 3ajJad C [apamMeTpamu; H300pakaThb Ha
KOOPJAMHATHOW INTOCKOCTA MHOXECTBA PELICHUN YPABHEHNI, HEPABEHCTB U UX CUCTEM;

9) yMEHHE CBOOOJHO ONEpUpPOBaTh MOHATHAMM: MOCIEI0BATEIBHOCTh, apupMeTHIecKas
porpeccus, TeoMeTpuYeckas mporpeccus, OeCKOHEYHO yObIBaroIias TIeoMeTpHuYecKas
Iporpeccus; yMEHHE 3a/JaBaThb IIOCIEAOBATEIBHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKYPPEHTHBIX GOpMyT;

10) ymeHme omnepupoOBaTh MOHATHAMHU: HEMPEPHIBHOCTH (PYHKIUH, aCHMITOTHI Tpaduka
(GyHKIMY, NIepBas U BTOpas MPOU3BOAHAS (YHKIMH, TEOMETPUUECKUN U (PU3HUECKHI CMBICI
IPOU3BOIHOM, TepBOOOpa3Hasl, ONpPEENECHHBbI HHTErpai; yMEHHE HaXOJUTh aCHUMIITOTHI
rpaduka (QyHKIMM; YMEHHUE BBIYUCIATH IMPOU3BOJHBIE CYMMbI, IPOU3BEACHUS, YACTHOIO U
KOMIO3MLIMK (DYHKIMI, HAXOOUTh ypaBHEHHME KacaTelIbHOM K rpaduKy (QYHKIHH; YMEHHE
UCIOJIb30BaTh MPOU3BOJHYIO JUIS HUCCIENOBaHUS (PYHKUUH, IS HAXOXKICHHUSI HaWITyYILIEro
pElIeHNs B MPUKIATHBIX, B TOM YUCJE COLUUATBHO-3KOHOMUYECKUX U (PU3MYECKUX 3a/]ayax,
JUIsL OTIpEICTICHHsI CKOPOCTU M YCKOPEHHUST; HaXOAUTh IJIOLIaud U 00BbeMbl (PUTYD C TIOMOILBIO
UHTErpana; MPUBOAUTH MPUMEPhl MAaTEMaTUYECKOTO MOJIEIUPOBAHUS C IOMOUIBIO
mudpepeHInanbHbIX YpaBHEHUIM;

11) ymenHwue onepupoBaTh NOHATHAMU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE KOMIICKCHBIE
quciia, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4YHcla, (opma 3amucu KOMIUIEKCHBIX YHCEl
(reomeTpuueckasi, TPUTOHOMETpUYECKas U  anredpanueckas); yMeTb IPOU3BOJIUTH
apupMeTnyeckue  JEHCTBUSI C  KOMIUIEKCHBIMH  YHCJIaMH;  [PUBOJUTH  IPUMEPHI
MCIIOJIb30BAHMS KOMIIEKCHBIX YHCET;

12)  ymeHHe CBOOOIHO ONEPUPOBATHh MOHATHIMH: CpeiHee apudmerndeckoe, MeauaHa,
HauOouplllee ¥ HaUMEHbILIEE 3HAYCHMSI, pa3Max, AMCIEPCHUS, CTAaHJAPTHOE OTKJIOHEHHUE IS
OIMMCAHUS YHUCITIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C
IpUMEHEHHEM TIpaHUuecKuXx METOIOB U DJIEKTPOHHBIX CPEICTB; rpaUuecKd HCCIIEI0BATH
COBMECTHbIE HA0JII0JIEHUS C TOMOUIBIO JMarpaMM pacceuBaHUs U IMHEHHOM perpeccuu;

13)  yMeHHME HaXOAHWTh BEPOSTHOCTH COOBITHH C HMCIOJB30BAaHHUEM IpaHUUSCKUX METOJIOB;
MPUMEHSATH JJIS peleHus 3a7a4 (GOpMYJIIbl CIIOKEHUS U YMHOXKEHUS BEpOsATHOCTEH, GopMyy
MOJIHOHM BeposSITHOCTH, hopmyny bepHysin, komOnHaTopHbIe PakThl U (HOPMYIIbI; OLIEHUBATH
BEPOSATHOCTU PEaJbHBIX COOBITHI; YMEHHE ONEpUPOBATH MOHATHUSAMU: CllydyaiiHas BEJIMYMHA,
pacnpeenieHue BEpOATHOCTEH, MaTEMaTH4YECKOE OKUIAHWE, AUCIEPCHUS M CTaHAAPTHOE
OTKJIOHEHHE CIIy4allHOW BEeNWYMHBI, (DYHKUIHUU paclpe/ieleHus] U TUIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTE€JIbHOT0 M HOPMAJIBHOIO pPAacHpeleleHUi; YMEHHUE UCIOJb30BaTh CBOMCTBA
M3YYEHHBIX paclpeesieHui ISl pelieHus 3aa4; 3HAKOMCTBO C MOHATHSAMU: 3aKOH OOJIBIINX
qucelsl, METO/Abl BBHIOOPOYHBIX HCCIEAOBAHUM;, yMEHHE MPUBOAUTH NMPHUMEPHI MPOSBICHUS
3aKoHa OOJIBIINX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX SBICHUIX;

14)  ymeHue CcBOOOJHO ONEPHPOBATH TMOHITHAMHU: TOYKA, TpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH Yyroj, ABYTPAaHHBIA YIoOJ, TPEXIPaHHBIM yroi,
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NEpPECEKAIOIUECS], MapaJJIeIbHblE W  CKPEIIMBAIOIIMECA MpsAMble, MNapaJJIEIbHOCTh U
HNEPIEHANKYIISIPHOCTD MIPSMBIX U IUIOCKOCTEH, YTOJl MEXY NPSAMBIMU, YTOJI MEXAY IPSIMOU U
IUIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh IPU PEUICHUM 3aaad
U3y4YeHHbIE (DAKTBI U TEOPEMBI IJIAHUMETPHUM; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB B
OKpYXarolleM MHUpPE; YMEHHE OIEpUpPOBaTh NOHATUAMHU: MHOIOIDAaHHUK, CEYEHHE
MHOTOT'pPaHHUKA, TPAaBWIbHBI MHOIOTPAHHMK, MPU3Ma, MUpaMuIa, QUIypa U MOBEPXHOCTH
BpallleHus, LWINHAP, KOHYyC, Iap, cdepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHUS KOHyca U
LWIMHIpA, NapajUIeNIbHBIE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTh, Kacarollascs
chepbl, UWIMHApPA, KOHYCa; YyMEHHE CTPOUTh CEYEHHWE MHOTIOTPaHHHMKA, H300pa)kaTh
MHOTOTPaHHUKH, (PUTypBl U MOBEPXHOCTH BpAIIEHUS, UX CEYECHUS, B TOM YHCJE C TOMOLIbIO
NEKTPOHHBIX  CPEICTB; YMEHHUE [PUMEHATH CBONCTBA T'€OMETPUYECKUX  (QUTYD,
CaMOCTOSITENBHO (POPMYIUPOBATH ONpPENEIEHUSI N3ydaeMbIX (UTYp, BBIABUTaTh TMIIOTE3BI O
CBOWMCTBAaX W INPHU3HAKAX TIeOMETpUYECKUX (uUryp, oOOCHOBBIBATH WJIM OIPOBEPraTh HX;
YMEHHE TNPOBOAMTH KiIacCUPUKALKIO (QUIYp IO pa3iudyHbIM MpPHU3HAKAM, BBIIOJIHATD
HEO0XOAUMBbIE TOTIOJIHUTENbHbIE TOCTPOCHUS;

15) ymeHHe CBOOOJHO OIEPUPOBATH IMOHATHAMH: IUIOIIAAb (UTYphI, 00beM (HTYpHI,
BEJIMYMHA YIJa, PACCTOSHUE OT TOYKU JI0 IJIOCKOCTHU, PACCTOSHUE MEXKAY HPSIMBIMH,
paccTosiHEe MEXIy IUIOCKOCTSMH, IUIOMAAb CQepbl, IUIOMAAb MOBEPXHOCTU MHUPAMMIBI,
MpU3MBbI, KOHYCa, IUIUHAPA, 00beM KyOa, IpSIMOYTOJIBHOTO Hapajuliesienumeaa, TUupaMuIbl,
NpU3MBbI, IWIMHIpA, KOHYyCa, I1apa; YMEHUE HAXOJWUThb OTHOIIEHHE OOBEMOB MOAOOHBIX
duryp;

16) ymeH#we CBOOOJHO OIEPUPOBATH MOHATHAMH: JBIDKCHHE, MapajUICIbHBIA MEpeHOC,
CUMMETPHUsl Ha IUIOCKOCTM W B IPOCTPAHCTBE, IOBOPOT, IIpeoOpazoBaHHe I10100Ms,
no/I00HbIe (DUTYPBI; YMEHUE PACllO3HaBaTh paBHbIE U MOJOOHBIE (PUTYpBI, B TOM 4YHCIE B
MPUPOJIEC, MCKYCCTBE, ApXUTEKTYype; YMEHHUE HCMOJIb30BaTh TI€OMETPUYECKHUE OTHOILEHUS,
HaXO/JUTh T€OMETPUUECKNE BEJIWYUHBI (JUIMHA, YTOJ, TUIOMab, 00BEM) IPU PELICHUH 3a]1a4
W3 IPYTUX Y4eOHBIX MPEIMETOB M U3 PCATbHOM KU3HU;

17)  ymeHuwe CBOOOJHO ONEPUPOBATH MOHATHSAMHU: MPSIMOYTOJbHAs CHCTEMa KOODPIUHAT,
BEKTOpP, KOOPAMHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEAECHNUE BEKTOPA
Ha 4YHUCJO, pa3lio)KeHHE BeKTopa MO 0a3ucy, CKaJlsSpHOE MPOU3BEIEHUE, BEKTOPHOE
MPOU3BEACHHE, YTOJI MKy BEKTOpAMU; YMEHHE UCTI0Ib30BaTh BEKTOPHBIA U KOOPAMHATHBIN
METOJ| JJIsi pElIeHUs TEeOMETPUYECKUX 3aJad M 3a1ad JPYrux Yy4eOHBIX MpPeAMETOB;
ONEpUPOBATh MOHATHAMU: MaTtpuua 2x2 u 3x3, onpeneauTeab MaTpUllbl, T€OMETPUUYECKUI
CMBICII OTIPEAEIINTENS;

18) ymeHwe MonenMpOBaTH peallbHBIC CHUTYyallMd Ha S3bIKE MATEMAaTHKH; COCTABISTH
BBIPA)KEHUS, YpaBHEHHUs, HEPABEHCTBA M UX CHCTEMbI MO YCIOBHUIO 3aJlayM, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENIM C HCIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETHPOBATH
MOJIYYCHHBIN PE3yNbTaT; CTPOUTh MAaTeMaTHUYECKHE MOJIEIM C MOMOIIbI0 T€OMETPUUECKHX
MOHATUM Y BEJIWYMH, pEIIaTh CBS3aHHbIE C HUMH NPAKTUYECKHE 3a/Jayd; COCTaBIATH
BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH NOJYUYEHHBIN pe3ybTaT; peliaTh MPUKIAIHbIE
3a/layyl CpeICTBAMH MaTEMaTHYEeCKOro aHaJIN3a, B TOM YUCJIE COIMAIbHO-DPKOHOMHYECKOTO U
(bu3nIecKoro Xxapakrepa;
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19) ymeHuwe BbIOMpPaTh TMOAXOMSALIMM METOX JUIS PCIICHUS 3aJadd; IOHHMaHHUE
3HAYMMOCTH MAaTEMAaTHUKHU B U3YUYCHHH MPUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U SBICHUIM;
YMEHHUE PacO3HABATh MPOSIBIICHWE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHUE MPUBOAUTH
IIPUMEPBl MAaTEMATHUYECKUX OTKPBITUH POCCHHMCKOM M MHUPOBOM MAaTeMaTU4YECKOM HAYKH.
MeToa mnpoBedeHHMsl AaTTeCTANMM: BBIMOJHEHWE JK3aMEHAIIMOHHOTO KOMILIEKCHOTO
3aJaHMSL.

3amanue:

1.OTBETUTH HAa BOIIPOCHI.

2. Penmuts 3amayn.

dopma aTTecTAIMM: BHITIOJHEHHE KOMIUJICKCHOTO 3aaHusl.

3ananue:

1.TeopeTtuueckoe: OTBETUTH Ha JBa BOIIPOCA, MPU BBHIMIOJIHEHUH 3a1aHUSI 00yJaromunics
MOET B TUCbMEHHOM (hOopMe COCTAaBHUTh TUIAaH OTBETA HA BOMIPOC;

2. [IpakTrdeckoe: BBIMTOTHCHHUE IBYX MPAKTUYECKUX 3aaHHH.

YcioBUsI BLINOJHEHHUS 3aJaHUSI:

1) 3a7aHKe BBIMTOJIHACTCS B KaOMHEeTe «MaTeMaTHKa,

2) oOyyaroImecs OTBEUYaIOT Ha JIBa TEOPETUICCKHUX BOMPOCA;

3) mpaKTHYECKOE 3a/IaHKe BBIMOJIHACTCS MUChMEHHO Ha OyMakKHOM HOCHTEJIC.

4) BpeMsi, OTBOJMMOE Ha BBITIOJHEHHE 3a1aHus - 270 MUHYT, B TOM YHCJIC:

5) nuceMeHHBIN 0TBET Ha Bonpockl— 240 muH: (15 MUH Ha TOATOTOBKY, 225 MUH Ha
cobecel0BaHME)

6) pemenne 3agaun - 30 MuH.

7) MakCHMaJIbHBII OajT 3a 3a7aHue -5 0auIoB, B TOM YHUCIIE:

OTBET Ha BOIPOCHI - 2 Oamia;

BBITIOJTHEHHE IMTMCHMEHHOTO 3aJ1aHus - 3 OaJuia.

3. KoHTpo/IbHO-01IeHOYHBbIEe  MaTepHadbl s  TeKylero  KOHTPOJIsi H
MPOMEKYTOYHOI aTTecTAlUN
3.1 3apanus 1y TeKylero KOHTPOJIs

2

1. K KakoMy M3 JaHHBIX NPOMEKYTKY NPHHAMJIEKAT YUCIO0 °

A.[0,1;0,2]
B. [0,2; 0,3]
B. [0,3; 0,4]
I.[0,4; 0,5]

2. Pemure ypaBnenue: x> —x —20 =0
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Bnuwume omeem (5, -4)

+1,7 10
3. Haiinure 3HaYeHue BbIpakeHus: 0,6°2,8

Bnuwume omeem (182,5)

{1 —3x< 16
4.  Pemmre cucremy ypaBHenmii: - 6 +2X < 6

Bnuwume omeem (I-5:;0])

S. Pemure 3angauy: CnopTHUBHBII MarasuH NpoBOAUT akuuI0: «JI00o0i cBuTep
no ueHe 600 pyoJieil. Ilpu mokynke AByX CBUTEPOB — CKMIKAa HAa BTOpPoil 60%).
CxoJ1bK0 py0Jieil mpuaeTcs 3alJIaTUTh 32 MOKYNKY JABYX CBUTEPOB?

Bnuwume omeem (840)

6. Pemure 3amauy: HeBaruxkiaacchuku Ilers, Karsa, Bans, Jama u Harama
Opocuiu xpeOuii, KOMy HAaYMHATH Urpy. Haiiiure BepoATHOCTH TOr0, YTO MIPY
JA0JIKHA HAYATh 1€BOYKA.

Bnuwume omeem (0,6)

3 logs~ +2logs 6 — logs 12.
7. BoluncanTe: 8

Bnuwume omsem (-8)

3

273 [LJ ‘.
8. Boeruuciaure: 16

Bnuwume omeem (1)
9.  Pemmre ypaBnenus; 0% (#x—- D=1
Bnuwume omeem (1)

10. Pemmre ypapHenne: V6+x—x" =l-x

Bnuwume omsem (-1)

log, (4-2x) >-1
11. Pemmure HepaBeHCTBA: :

Bnuwume omeem (,0,5)
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12. Ilpsaimas a napaJuiejibHa IIOCKOCTH 0, a PAMAas € JIeXKUT B IJIOCKOCTH 0.
Omnpenesnre, MOTyT JIM IPSIMbIE a H C:

A. ObITH Mapa/lIeIbHBIMU
b. mepecekarbes

B. ObITH CKpemUBAKINUMHUCS

13.I1;10cKOCTH 0. MPOXOAMT Yepe3 cepearHbl 00KOBBIX cTOPOoH AB u CJ/I Tpaneunn
ABC/I —Ttouku M u N. Haiigure BC, ecaim AJ[ =10 cm, MN =8cm.

Bnuwume omeem (6)

14. TI1nockocTh, mapajieabHas npsamoii AB Tpeyroabnunka ABC, nepecekaer
cropony AC B Touke M, cropony BC B Touxke N. Haiigure orpe3ok MN, eciiu AB
=25 cm, AM : MC =2:3.

Bnuwume omeem (15)

15. 3 TOYKH K IUIOCKOCTH MPOBeEIeHbI IBe HAKJIOHHBbIe. HalianTe AJMHBI
HAKJIOHHBIX, €CJIK 0JHA 00JIblIIe IPYIoil B 2 pa3a, a COOTBETCTBYIOLIIUE UM
NpoeKU UM PaBHbI 1cM 1 7 cMm.

Bnuwume omeem (4usb)

A,
F— +C;.
16. HaiiTu 3HaYeHUs BbIPAKEHUs ~ *

Bnuwume omeem (17,5)

17. Cko0JIbKO pa3IMYHBIX TPEX3HAYHBIX YHMCEJ MOKHO 3ANMUCATH C MIOMOIIbIO
uugp 0,1,2 u 3, npu ycJ10BUM, YTO HU(PPHI MOT'YT NOBTOPATHCH ?

Bnuwume omeem (24)

18. CxobKMMH CIOCOOAMH MOKHO COCTABUTH OyKeT U3 TPEX IBETKOB, BLIOMpast
IBETHI U3 AeBATH UMEIOIIUXCHA?

Bnuwume omeem (84)

19. Hanbl Tpu Touxku A(0; 15 -1), B(1; -1; 2), C(3;1;0). Hailiaure kocunyc yria C
TpeyroabHuka ABC.

Bnuwume omeem (1/2730)
13



ir
cos{mT — x}c‘fg[7+ x]

T 3 .
rg(g—xjsm(fr—mr}
20. YrnpocTuTe BbIpaKeHHe:

Bnuwume omeem (-tg X)

1 Ix-7

= 0,04
21. Pemiure HepaBeHCTBA: [5] g
Brnuwume omeem ((3;0))

(x+11)-(2x-5) <

22. Pemiure HepaBeHCTBA: 3x

)

Bnuwume omeem ( (o, -11], (0; 2,5])

23. Ha koJb1eBO#i 10pore pacmnoJjoxKeHbl YeTbipe 0eH30k0g10HKu: A, B, C u D.
Paccrosinue mexay A u B - 50 km, mexay A u C - 40 km, mexxkay C u D - 25 km,
Mexay D u A - 35 kM (Bce paccTostHUS U3MEPHAIOTCH B0JIb KOJIbLEBOW 10POr B
KpaTyaiimyo cropony). Haiinure paccrossnue mexay B u C.

Bnuwwume omeem (5)

52y =2
24. Pemiure CHCTEMY YPABHEHHMIA: {5?-3{ = 1255
Brnuwume omeem__ ((2;5))

25. B mara3zune ojeK/1bl 00bsIBJIEHA aKIUS: €CJIU MOKYyNAaTe/Ib Npuodperaer
ToBap Ha cymmy cBbile 10 000 py0., oH moJIy4aeT CKHAKY Ha CJIeAYIIIYIO
NoKynkKy B pasmepe 10%. Eciu nokynareab y4yacTByeT B aKIIUHM, OH TepsieT
NPaBo BO3BPATUTh TOBap B Mara3ul. [lokynaresns b. xouer npuodpecTu KypTKy
ueHoit 9300 pyo., pydoamky uenoi 1800 py0. u nepuarku uenoi 1200 pyo. B
KAKOM ciay4dae b. 3amaTur 3a noKynky MeHble BCero:

1) b. kynuT Bce TP TOBapa cpasy.

2) b. kynuT cHavyaJia KypTKY U py0aliky, a IOTOM NEePYATKH €O CKUIKOMH.

3) b. KynuT cHaYaJa KYpTKY U EePYATKH, 2 IOTOM pPyOdalIKy €O CKHIKOI.

B oTBeT 3anumuTe, CKOJIbKO py0Jieii 3aniaTut b. 3a mokynky B 3TOM ciry4ae.

Brnuwume omeem (12120)

26. Ha nmarpamMMe noka3aHa cpeiHeMecsYHas TeMmneparypa Bo3ayxa B CaHKT-
IHerepOypre 3a ka:xkapiid mecsan 1999 roaa. Ilo ropusoHTa M yKa3pIBalOTCSA

14



MecsIbl, 10 BEPTUKAJM - TeMnepaTypa B rpaaycax leabcusa. Onpenenure mo
AHarpamMme, CKoJbKO ObLJIO MecsilleB ¢ OTPUIIATEIbHOI CpelHeMeCIYHOM
TeMIIePpaTypPOH.

4.0

Bnuwume omeem (5)

27. JIro0a BKiIIO4YaeT TeJieBU30P. TeneBU30p BKIKYACTCH HA CJIy4YalHOM KaHaJIe.
B 310 Bpemsi 0 11eCTH KaHAJAM U3 COPOKA BOCBMH MOKA3bIBAKOT
AOKyYMeHTaJbHbIe puibMbl. HaliiuTe BepOSITHOCTH TOr0, 4TO JI100a monmaget Ha
KaHaJ, rjie J0KyMeHTaJIbHbIe (PMJIbMbI He UAYT.

Bnuwume omeem (0,875)

28. Cama npuraacui IleTio B rocru, cka3as, 4TO )KUBET B CeALMOM MOAbe3/1¢e B
kBaptupe Ne 462, a 3rax cka3athb 3a0bu1. [logoiias k nomy, Ilerst o0HaApYKWI,
4yTo A0M ceMmITakHbI. Ha xakoMm 3Taxe :kuBer Cama? (Ha kaxxaom sTaxke
YHCJI0 KBAPTHUP OJIMHAKOBO, HOMEpPa KBAPTHP B /IOMe HAUYNHAKOTCH € eIMHHUIIbI.)

Bnuwume omeem (5)

29. HaliguTe KOpeHb YPaBHCHUA:

O

Bnuwume omseem (8)

- 3 2.2
30. Boluncaure HHTErpat: '[o (47 + 3x7)dx.

Bnuwume omeem (24)

31. B npsiMom napaJJiesienuineae CTOPOHbI OCHOBAHMS 3¢M U 5 cM, a 0IHA U3
auaroHaJseit ocHopanus 4 cm. Haiinnre 00JIb1IYI0 IMATOHAJIb apaJule/ienuie/na,
3Hasl, YTO MEHbILAs AUATOHAJIL 00Pa3yeT ¢ MJI0CKOCThIO 0CHOBAHMs YroJ 60°.
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Bnuwume omeem (10)
32. HaiiguTe HauOoJIb1Iee M HAMMEHbIIIee 3HAaYeHHe PYHKIIUN HA OTpe3Ke:

f(x)=3x"- 2x°, [-1: 4]

Bnuwume omeem (-80us)
Cx Iz
. 58N —— - cOs ——.
33. Haiigure 3HaYeHHE BbIPAKCHUS: 12 12
Bnuwume omeem (-1,25)

C1nl o102 103
34. HaiiguTe 3HaYeHNE BbIPAYKEHMSI: 3-100+5-107+9- 10"

Bnuwume omeem (9530)

35. Hajior Ha noxoasl cocrasisieT 13% ot 3apadoTHoii miarel. [lociie yaep:xxanus
HaJsiora Ha 1oxoabl Mapust KoncrantunoBna noayumia 10 005 pyoaeii. CkoJbko
pyOJieii cocraBasiet 3apadoTHas miata Mapun KoHCTAHTUHOBHBI?

Bnuwume omeem (11500 )

36. CTpouTesiv OropaskKuBarT MeCTO ISl IPOoBeAeHUus padoT 3a0o0poM. 3adop
umeet GopMy NpAMOYroJbHUKA co cropoHamMu 18 M u 16 m. Ilpuuem HeoOX0aMMO
OCTABHMTH MPOeMbI B 3a00pe AJis1 mpoe3aa mammnH. [Ipoe3noB yeTsipe, KaxabIi
mupuHoii 2 m. Hajigure 001y ajauny 3adopa?

Bnuwume omeem (60)

. y=19+ 4x- =
37. Haiigute TOUKY MUHMMYMa QyHKINH: 3

Bnuwume omeem (-2)

2x—1, 42x—-2, ~2x—3
38. PelnTe HEPABEHCTBO: 2 2 275732448

Bnuwume omeem ((-0,4,5))

39. Tpu pedpa npsiMOYroJIbHOTO NMapaJJiesienunieaa, BHIXOAALINE U3 OJTHOH
BepLINHBbI, paBHbI 4, 6, 9. Haiigure pedOpo paBHOBEJINKOr0 eMy Ky0a.

Bnuwume omsem (6)

40. B cpeanem u3 3000 cagoBbIX HACOCOB, MOCTYNMBIIUX B MPOJAXKY, 8
noarexkaT. Halianre BepOATHOCTH TOT0, YTO OAMH CJIYy4YaiiHO BHIOPAHHBIN 1151
KOHTPOJISI HACOC He MOATEeKAeT.

16



Bnuwume omeem (0,997)

3.2 3agaHus Qi MPOMEKYTOUYHOM aTTecTalluu

©ooNo Ok, wWNRE

R e e N e i ol ol
© ©ooNOo Ok wWDDEO

21.
22.
23.
24,
25.
26.
217.
28.
29.

30.
31.
32.

| cemecTp (KOHTpOIbLHAsA padoTa)

IlepeyeHb TeopeTHYECKHX BONMPOCOB
[{enbie 1 panMOHAIBHBIE YUCIIA.
JlercTBUTENIbHBIC YUCIIA.
[TpnOnuxKeHHbIE BBIYUCICHUS.
KommiekcHpie uncia.
Kopuu u crenenu.
KopHu HaTypabHOM CTENEHU U3 YUCIIAa U KX CBOWCTBA.
CreneHu ¢ palMoHaJIbHBIMU NIOKA3aTENSIMHU, X CBOMCTBA.
Crenenu ¢ 1eMCTBUTEIBHBIMYU ITOKA3aTENSIMHU, UX CBOMCTBA.
Jlorapudm uncna. OcHOBHOE JOrapu(pMUUIECKOE TOXKIECTBO.
Jlorapudmsl. CBolicTBa jJorapudmos.
Jlorapudm. [lecaTuuHble U HATYpaJIbHbIE JIOTapU(MBI.
Jlorapudm. Onpenenenue. IlpaBuna aeiicTBuii ¢ morapudmamu.
Jlorapudm. OcHoBHbIe TIOHATUS. [lepexos K HOBOMY OCHOBAHHUIO.
[IpeobpazoBanue anreOpanyecKkux BhIpaKECHUH.
[IpeoGpazoBaHue palliOHANIBHBIX U UPPALIUOHATBHBIX BBIPAKCHHH.
[IpeoGpa3oBaHue CTETIEHHBIX U MTOKA3aTEIbHBIX BHIPAKECHUN.
[IpeoGpazoBaHue MoKa3aTENbHBIX U JOTAPUPMUUECKUX BHIPAKECHU.
Pannannas mepa yriia. BpamarenbHoe 1BUKEHHE.
CuHyC, KOCHHYC, TAHT€HC U KOTAaHT'€HC YUCIIA.
3HaK{A, YHUCJIOBBIE 3HAYEHHMS] M  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPUUECKHUX (YHKIIUH.
Tpuronomerpuueckue QyHKIIMH YUCIOBOIO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA.
DopmyIibl NIPUBEACHUS.
DopMyJIbI CIIOKEHUS.
CuHyC ¥ KOCHHYC ABOWHOrO yria. ®opMyisl OJIOBUHHOTO YIJIA.
[IpeoGpazoBaHre CyMMbI TPUTOHOMETPUUECKUX (DYHKUUN B TPOU3BEACHHE.
[IpeoGpazoBaHue Npou3BeIeHNUS TPUTOHOMETPUYECKUX PYHKIINI B CyMMY.
[IpeobpazoBaHust MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKECHUH.
BripaskeHne TpUroHOMETpUYECKMX (PYHKIMI yepe3 TaHTeHC IMOJIOBUHHOTO
aprymeHra.
ApKcuHyC, apKKOCHHYC, ApKTaHI€HC YHCIA.
[IpocTeitme TpUroHOMETPUUECKUE YPABHEHNUS.
[IpocTeiime TpUroHOMETPUIECKNE HEPABEHCTBA.
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33.

34.
35.

36.
37.

38.

39.

40.
41.

42.
43.
44,
45.
46.
47.
48.
49.

50.

ol.

52.

53.

54,
55.

56.

57,

58.

59.
60.

Oynkuuu. OcHoBHble TOHATHSA. OONacTh ONpeneineHus W MHOXKECTBO
3HAYEHUH.

Oyukuuu. ['padux pyHKIUM.

Oyukuuu. Iloctpoenne rpapukoB (QyHKIMI, 3aZaHHBIX PA3THMYHBIMU
crocobami.

Oynkuuu. CBoiicTBa PYHKIIUH.

@yHKIMM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAaHUYECHHOCTD,
NEPUOAUYHOCTD.

Oyukiuu. [lpomexyTkn Bo3pacTaHusi M yObIBaHUsA, HaAuOOJbIIee U
HaVMEHblIIee 3HaYeHMsI, TOUKU IKCTpeMyMma. ['padudeckas nHTeprperanus.
Cnoxnass ¢QyHkuus (KoMmro3unus). ApupMeTHYeCKUue ONepaluud Haj
(GYHKLIMSIMU.

Oynkuuu. [ToHsTHE O HENTPEPHIBHOCTH (PYHKLIUU.

Oo6parssie pyukuu. OOIacTh onpenesaeHus U 001acTh 3HAYEHU 00paTHOM
GyHKIHH.

O6patubie Gynkmun. CoiictBa. ['paduk oOpaTHON HyHKIUU.
Jlorapudmuueckas GyHKIUsA, €€ CBOWCTBA U IpadUK.

Jlorapudmudeckrue ypaBHEHHUs] 1 HEPABEHCTBA.

[TokazarenpHas QyHKLHS, €€ CBOICTBA U rpaduK.

[lokazarenbHble ypaBHEHHUS 1 HEPABEHCTBA.

CrenenHas (yHKIMS, €€ CBOWCTBA U rpaduk.

VYpaBHEHUS 1 HEPABEHCTBA CTEIIEHHON (PyHKIUU.

OO6nacte ompenercHUss M MHOXECTBO 3HA4YeHUH QyHKIMH y= SinX,eé
CBOMCTBA U rpaduk.

OO6unacte ompeaeneHuss M MHOXXECTBO 3HadeHMM (yHKUMHM y= COSX, e€
CBOICTBa U rpaduK.

OO6nacTh ompeaeliecHHs W MHOXKECTBO 3HaueHHMH (QyHkuu y= tgX, eé
CBOICTBA U rpaduK.

OO6nacTh ompeneneHuss W MHOXKECTBO 3HaueHWUW GQyHKOUM y= Cigx, eé
CBOICTBA U rpaduK.

[IpeobpazoBanus rpadukoB ¢GyHkuil. CUMMETpPHUS OTHOCHUTEIBHO OCeH
KOOpJMHAT.

[IpeoGpazoBanus rpadukoB Gpynkuuii. [lapannensHbiiil nepeHoc.
[IpeobpazoBanus rpadukoB ¢GyHKIHA. CUMMETpUsS OTHOCHUTEIHLHO Hadasia
KOOpJMHAT.

[IpeoGpazoBanus rpadukoB ¢yHKUUNA. CUMMETpUS OTHOCUTEIBHO HPSIMOU
y=X.

[IpeobpazoBanus rpadukoB QyHkiui. PacTsokeHHe W cxaTue BAOIb OCe
KOOpJMHAT.

YpaBHeHMs. PaBHOCUIIBHOCTH ypaBHEHUHN,

VYpaBHeHusi. OCHOBHbIE MPUEMBI UX PELLICHUSI.

Cucrembl ypaBHEHUI. PABHOCUIIBHOCTh CUCTEM YPABHEHUIA.
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61.
62.
63.
64.

65.
66.

67.

Cucremsl ypaBHeHU. OCHOBHBIE IPUEMBI UX PEILICHUS.
HepasenctBa. OCHOBHBIE IPUEMBI UX PEIICHMUS.
HepasencTtBa. PaBHOCHIIBHOCTB HEPABEHCTB.

Hcnonp3oBaHue CBOMCTB U rpaMKoB (PYHKUMN IPU PEIICHUN YPAaBHEHUU U

HEPaBEHCTB.

Merto1 HHTEPBAJIOB.

N306paxkenne Ha KOOPJIMHATHOM IJIOCKOCTH MHOKECTBa
YPaBHEHUH C JBYMS IEPEMEHHBIMU U UX CUCTEM.

N300paxkeHne Ha KOOPJIMHATHOM IUIOCKOCTH MHOYKECTBa
HEPaBEHCTB C JIByMsI IEPEMEHHBIMU U UX CHCTEM.

Ilepeyensb 3axau

Pa3BuTHe MOHATHS O YHCJIE

1. BerauciuTs:
(1+i)°®
2. Haiiti Moy W apryMeHT KOMITJIEKCHOTO YHCIIa
z=-5i
3. Jlanel uncna:
=245
z,=1-1

o 1 Z
Haitmure: “1 “2

4. JlaHbl yncna:
5= *JII'E_ ﬁz
24 = «.E +J§3‘

o . —E
Hangure: "t =2

5. IlpencraBbTe KOMIUIEKCHOE YHCIO B TPUTOHOMETPUYECKON H

nokasareibHoit popmax: £ = | ~if3

6. ['panuia aGCOMIOTHOM MOTPEITHOCTH MPUOTHUKEHHOTO 3HAYCHUS

386 uncna x paBHa 0,5. YkaxuTe IpaHullbl, B KOTOPBIX 3aKIHOYEHO
YHCIIO X.

7. Jlaubl mpuOMmkeHHbIe 3HaueHust yucia x=2/3: a=0,6; B=0,60;

¢=0,67. Kakoe u3 3Tux TpEX NpUOIMKEHUN SABISETCS TyUIIIM?

8. Jlanwl uncna:
2 =I-B
2y =2 +E

!
Haiimure: <2
9. Haiitu Mmotysb M apryMeHT KOMIUIEKCHOTO YHCTIa

z=-2
10. JlaHbl yucna:
19
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=245

z,=1-1
o otz
Hannure: ! " <2
11. Boruncnuts:
1+i
1-i
12. ITpencraBbre KOMIUIEKCHOE YK CIIO B
TPUTOHOMETPUUECKON U MOKA3aTeIbHOU (popmax:
z =21
13. B pesynbrare U3MEpEHMM NOJYYWIM, 4YTO JUJIMHA

KapaHjaama paBHa 18 cMm, a miuHa kKoMmHaThl paBHa 820 cm. Uto
MOXHO CKa3aTh O KQUECTBE ATUX JIByX U3MEPECHUI?

14. HailTu OTHOCHUTENBHYIO MOTPEMIHOCTh 4ucia 6,8, eciu
o0e 1udpsl ero BepHbI B CTPOTOM CMBICIIE.

15. BeluncianuTe OTHOCUTENBHYIO MTOTPEIIHOCTD Yncia 3,14,
cuntas 1=3,1416

16. Beimonuuts aeicteue (2+31)(3—1).

17. Haiiti MOIyJb ¥ apryMEHT KOMILIEKCHOTO unciia z = —1 — i,

18. Jlanbl KoMIUIeKkcHbie uncna 2= 121 2 =7 =6 gy,

|

4acTHOE

19. JlaHpI yncna:

=245

zy=1-i Haiiure: %1~ %2

20. [IpencraBpTe KOMILIEKCHOE YHUCIIO0 B

TPUTOHOMETPHUECKOMN U MOKa3aTeNbHOM (popMax: Z =~

KopHu, crennenu u sorapupmsi

1. Beruncnure |ogslog2|093|092512
2°.11°

23

2. Berunciaure
3. Boruncnure l|(') 7+lo 32—l|0 28
,10g,7+log 32 log,

4. Berunrcanre |09312 —% |ogs32 +% log 8

4 3

5. Beruncaure g
2

154+2\E

6. Brruncioure [N
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\r"i—z _ 2\ —3 . S_Z\E
7. Berunciaure (9 3 ) 3
22 _ \,."E—l -2+3
8. Brrunciure (? 49 ) 7
1
92.21*
9. Brerunciaure =5
10. BuecuTe MHOXUTENb TOJ 3HAK KOPHA
ecu X >0,y >0.
11. Berupcnuts —2 - =
\J 18
12. Brruncioute logg 12 + logg 3.
13. Haiitu 3HaueHne BbIpakeHUs
F i 4 a3
817075 + ()5 — ()

125

14. Buruncauts ( log, 1024) 198

1

3
15. Pa3iiouTh Ha MHOKHUTEIH & —3a

In128

16. Bprumciurts N4

1
X—12x2 +36

1

17. CokpaTuth ApoObH X2 -6

5
3/3.62

4

o .33
18. Haiitn 3HaueHuE BBIpaKEHUS V63

s[1 [1

19. Beuuciouts |— |

20. Beruucauts:

\ 27416
_3 b
9 :-27:-3

|

21. YIpOCTUTH BBIPaXKEHHUE:

/27-54-16

OCHOBBI TPUTOHOMETPHUH

N

No gk~ w

3T

3T

Breruncauts sin75° +sinls’

21

o Sin=— .
Haiitn 3Hak yncia 3 . OTBeT 0OOCHYMTE.

Haiitu 3Hak uncna Ctg28() . OTBer obocHyiire.

o Cos— .
Haiinute 3HaKk uncna 6 . OtBeT 0OOCHYIITeE.
Jlokaxkute, yro LY & —SIn*a =tg*a - sin*a

Vcnonb3yst GOpMyIIbI CI10KeH s BoIMucauTh S 72
Jlokaxure ToxKaeCTBO Sin(ax+ F)—sin(a— ) =2cosasin S

2a®b?%/3ab ’



. (7 2 .
8. JIOKaXXHTE TOXKJIECTBO S|n(z+aj:7-(sma+c03a)

9. VYmnpocTture BEIpa)KCHUE

. T T T . T
sin| x+= |-cos| x—= |—cos| x+= |-sin| x—=
( 4) ( 4) ( 4) ( 4)

10. Beruncaurs sin2e,cos2a,tg2a, ecaun sine=3/5, a € {:‘—?, rr)

11. Jloka3aTh TOXKIECTBO
sin(a + £) + sin{a — )
sin(a + £) — sin{a — )

= tgactgf
12. IIpeoOpa3oBaTh B CyMMy cosi—’ﬂT -COS%

13. Haiinu 3Ha4eHUsT OCTaJbHBIX TPUTOHOMETPHUYECKUX (PYHKIIUH,
ecnu tgo=—5/12; n/2<o<n

14. BeruucauTe sin2a,cos 2a,tg2a, ecan cosa =

o |

, @ € (5;m)

15. Beraucauts: Sin (o + B), ecnmu  sino =3/5; [1/2 <o <II, cosP =
-5/13; II<B<3II/2

16. Berauciuts: Sin (o — B), ecmm cosa = - 4/5; 1 <a < 3I1/2, sinf =
-24/25; 3I1/2<p<2I1

17. Haiigure sin(a +f), eciu sino, = E, cosf = - E, aE [;—T;H] "
BE[II; 2m].

18. BreruucauTe sin 2a,cos 2a,tg2a, ecaH cosa = —gl (o= {::—T;rr}

19. Briuucaute 51'?1:—?, cosi—rj tg :—r, ecaH sing = —i;, el = (rr;az—n)

48sin 16°cos16°cos 32°

20. Bpruucnaure c0s 26°
32sin 21°cos 21°cos 42°

21. Beluucnure sin 96°
22. Jlokaxurte TOXIeCTBO tg o =

1-cos2x
sinlo

o576

c 1
. ——a = —-5in2a.
23. JlokaxuTe TOXKIESCTBO rof—ctgt :

24. WsBecTHO, uTO tg = = -2 . Beiuncnure sin a; cosa; tg a; ctgar;

25. TlpencTaBbTe B BUJE NPOU3BEICHUS :
a) Cos 78° — c0s 42%; 6)sinC + sinzz; B)tg 17 +otg -
gin{a+ B4 sinla—F)

gin{o+fi—sinla—8)

26. JlokaxuTe TOXKIAECTBO: = tga - ctgfi.

27. TlpeoOpa3oBaTh pa3HOCTh COS(2x+ y) — cos(4X —y) B
IIPOU3BE/ICHHUE.

28. Beruuciuts 2 arcsin(- "‘;—ﬁ} + arcctg(-1)+ arccos(?),

29. Boruucnure 2arcctg (- %)+2 arcsin(-1)+ arcsinO.
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30. YmpocTtute BeIpaxkeHue: a) cos(arcsinx), rue X [—1; 1];0)
sin(arctg x).
31. Hcnonw3ys rpaduuecKyro WLTIOCTPAINIO, OTIPEICINTE 3HAK

pa3HOCTH:
a) arcsin > —arcsin 1; 6) arccos = — arcos 1;
B) arctg l-arctg 4; r) arctg 3-arctg 1,5.
32. Haninure 3Haue€HUE BBIPAKECHUS:
a) arccos (cosZ); 6) arcsin (sinZ);
B) arctg (tg 1); r) arcctg (ctgl);
/:[) Cos (arccns%); e) sin (a:r'r: sin %);
x) tg (arctg 1); 3) ctg (arcctg 1).

33. Hangure 3HaueHne BbIpAKEHUS:

. . ."3 ."3 .": . .": .
a)sin (arc sin \fT — arccos %) ; 0) cos (arccos\% + arcsin %) ;

B) COs (arctg 1 + arcctgl); r) tg (au-::sin“'ﬂE + arctg ».,“'3).
34. Bpruucnure:

-1 V3 .
a) arcsin =; 0) arccos(— T),
B) arctg (-1); r) arctg v'3;
n) arcos 0; e) arcsin 1;
) arcty 3) arctg 0.

DyHKIUH, UX CBOHCTBA U IPpaQuKH

1. Tloctpouts rpaduk GpyHKIUN

r

y=x3

2. Tloctpouts rpaduk QyHKIHH
1
y=x ++1

3x

¥y = .
3. Mana ¢pyHKIus x+2 . Haiitu 3Ha4eHns YHKIMHU B TOUKAX -
1, 2 10

— T
4. Haittn o6acTs onpeesenus ¢pynxmun ¥ = 0l x" —6x+10)
X 4x-5
F=——"
5. HUccnenoBats  (QyHKIHMIO X=Z2 Ha  4YETHOCTh W
HEYETHOCT.

6. HWccnenoBaTh Ha YETHOCTh U HEYETHOCTh (DYHKIIUIO

23



10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

20.

21.
22,

23.

24,

25.

| %]
f(x) = sinxcosx

[Toctpouts rpaduk pyHKIHM Y = COS S
1

[TocTpouTts rpaduk GyHkumu y = 2 ¢cos x
[Toctpouts rpaduk GyHKIHKA y = |COS X|

i =z

| |
[Moctpouts rpaduk GyHKIHH y = SiN Ue
[Toctpouts rpaduk GyHKIHMH y = Sin 2X
[Moctpouts rpaduk GyHKIHH y = 2SiN X
[Moctpouts rpaduk pyHkmu y = sin (-X)
[TocTpouts rpaduk GyHKIHH y = tg X + 2
[TocTpouTts rpaduk GpyHkun y = tg 2x

[ToctpouTts rpaduk GyHkIMH y = tg (-X).

(7
y =sin E——Xj
[Toctpouts rpadux hyHKIUU 4 Y HaTH €€ NMPOMEKYTKH
yOBIBaHUS.
C nomomipto rpapuka (pyHKIMH BBIICHUTH, CKOJBKO KOPHEH HMMEeT

sin (
ypaBHEHHUE 4

Jlokaszath, 4T0 (PYHKIIHS y =tg4x nepuouyeckas ¢ HAMMEHBITUM
T
T=2

MOJIOKUTEIBHBIM  TIEPUOJOM 4  u malinute ee o0OIacTh

OTIPE/ICIICHHUS.
BoisicHuth, sBiserca au QyHkius Yy=3Sin?x+Co0S2X 4eTHO# uim
HEYETHOM, U HAMTU MHOKECTBO €€ 3HAYCHH.

y= 2cos(———j+1
[Toctpouts rpadguk GyHKIUN 2 8 :

IlocTtpouts rpadux HKIUHA y =C0s2X U HAUTH €€ MOPOMEXKYTKU
p p Yy p Yy
BO3pacCTaHUs

C nomompto rpaduka QyHKIHH BBISCHUTH, CKOJHKO KOPHEH HMMEeT
3

—y 2
ypaBHeHne COS 2X =X *

2
y =Ctg = X
Jlokazath, 4TO (QPyHKIIHS 3 NepuoanuyecKas ¢ HAaMMEHbIITUM
3r
T="
MOJOKUTEIBHBIM  TIEPUOJAOM 2 A HaWauTe ee 00J1acTh

OTIPEICIICHHSI.

y =3sIN X—2CO0SX yarnoii mumu

Brisicauts, sBnsgercs nau GyHKUUS Y=
HCUYETHOM, U HAUTH MHOKECTBO €€ 3HAUCHUH.
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1
y= —sin(Zx ——) -1
26. TloctpouTts rpaduk GyHKIIUN 2 3

27. Haiinute 3HaueHne QyHKIMH Y = ZSin(X —%) +2, npuX= 2?”

28. Haitnute 3nauenue pyHKIMKA Yy =—Ssin (x — %) npu X = %

ypaBHeHHﬂ H HEPABECHCTBaA

Pemmite ypasrenne cos(x+%)=1

Pewnre ypasnenne 3tg(3x+%)=—/3

Pemre ypaBHenue 1—tg°x = 2tgx

Pemmnre ypasuenne cos(1-x)=1

Pemmure ypasuenne(log, x)? + 2log, x — 24 =0

Pemure ypaBHenue 5 —6-5+5=0

Pemnure HepaBeHCTBO |0g0 5(2 —-5x)<-2

© N o g b~ w b P

Pemure ypaBHenue 2% +2% = 24

1,
=) =x+3
9. Pemmrte ypaBHEeHHE TpadudecKu (2)

10. Pemmre ypasuenue 3" +3 =108
11. Pemmure ypasuenue 2*“+3-9""17.9" =68

12. Pemure ypasuenue 57" =5"+4

13. Pemnte ypaBHeHHE 2Sin° X—5c0sX+1=0
1 X2+3 1,73%

14. Pennrte HEPABECHCTBO (2) = (E)
15. Pemmre ypapnenne 1092 X = 10g,x + 2
16. PemmuTe HepaBeHcTBO 0,25"7° < 2%

17. Pemure ypaBHEHUE |0gix + 3|0glx -4=0

1
4x

>2x—3

18. Pemmre HEpaBEHCTBO
19. Pemmre ypaBHEHHE |0gix + 4|0glx =5

20. PemnTe HEPABEHCTBO O,:I_SX_Z)O,O:LX

21. Pemuth ypaBHeHue: V3x +9 =3

2

1 X
22. Pemvte HEPaBEHCTBO 23+7x ((
4
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o0k wbh

23. Pemute ypasHenue 27320 32 =2

3 2X-7 7 7X-3
24. Pemre ypaBHEHUE (?) - (5}
25. Pemmre Hepasenctso 1084(3 — 4X) = —1
26. Pemmte HEpaBEeHCTBO |Ogle(0, 6+2x) >-0,25
27. Pemmre ypaerenue log;(x* — 3x — 5) = log, (7 — 2x)

28. Pemmte HEpaBEeHCTBO |Og ) 8(3 -5x)>0

29. Pemmte HEpaBEHCTBO |Og O’25(x -+ |0g 0vzs(x +1)) |0901253
30. PemuTh HEPABEHCTBO SiNX< ~
31. PemuTh HEPaBEHCTBO COSX = —%

32. Pemmre ypaBHeHHe 1—tg°x = 2tgx

33. Pewmre ypaBHeHue 2sin® X = cos 2x

34. Pemnte ypaBHEHHE COS4X-COS2X =COS5X-COS X

35. Pemmte ypaBHeHue 3sin” X—7sin X-cosX+2cos* X =0
36. Pemmte ypaBHeHue 4sin® x—2sinx-cosx =1

37. Pemmre ypaprenue 3SIM*X +4C08*X = 4

38. Pemmth ypaBHeHHE 5% % = 25

39. Pemmte HepasencTeO |og (x+8)-l0g, (x-3) |0 3

40. Pemmure ypasuenne (093X —4l0g;x +3 =10
41. PemnTe HEPABEHCTBO Iogs(x2 +2x) <1

42. Peumre HepaBeHcTBo log, (x+5)<0

43. Pemmre HepaBeHCTBO log, (—x2 —8x) <-2

44. Pemute ypaBHEHUE |0gjx - |0glx =12

45. Pemnte ypaBHEHHE |Og ix — 4log X+ 3=0

46. PemuTe HEPABEHCTBO 2 ¥ (™

47. Pemmre Hepasenctso 1092(4 — 3X) = —3

Il cemecTp (3K3aMeH)

IlepeyeHb TeopeTHYECKHX BONMPOCOB
CriocoObl 3a/1aHHSI U CBOMCTBA YHCIIOBBIX MOCIE0BATEILHOCTEH.
CymMupoBaHHE MTOCIIEI0BATEIBHOCTEN.
[Tonarue o mpon3BOAHON (PYHKIINH, €€ TEOMETPUIECKUI CMBICIT.
[TonsiTe 0 Mpon3BOIHON PYHKIUH, €€ PUINUECKUI CMBICIT.
VYpaBHeHUE KacaTeabHONW U HOPMAJIH K TpauKy (yHKIHH.
[Ipon3BoHBIE CyMMBI, Pa3HOCTH, TPOU3BENCHUS, YACTHOTO.
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7. Ilpon3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHII.

8. IlpuMeHeHue TNPOM3BOAHOW K HCCIAEAOBAHMIO (YHKIMA UM MOCTPOCHHIO
rpaduKoB.

9. Ilpumepsl UCHONIB30BaHMS MPOW3ZBOAHOW IS HAXOXKACHUS HAMIYYIIETO
pElIeHUs B IPUKIIAIHBIX 3aa4ax.

10.Bropas mpousBoHAas, €€ T€OMETPUIECKH CMBICI. HaxoxXaeHne cKopocTH Iis
nporiecca, 3aaHHoro (popmysoit u rpaduxom.

11. Bropas mpousBojHasi, ee ¢uznueckuii cmbicia. HaxokneHue yckopeHus s
npoiiecca, 3aJJaHHoro GopMyIoii u rpaduKoMm.

12. TlepBooOpa3nas u uHTEerpan. CBolcTBa.

13. Tabnwuia mepBooOpa3HBIX.

14. OnpeneneHHblil UHTErpall, OCHOBHBIE CBOMCTBA M €r0 F€OMETPUUYECKUN CMBICIL.
®opmyna Hetotona—IJleiibnmua.

15. IlpumeHeHne OMpPEAENICHHOTO0 MHTeTpajga I HaXOXKACHUS  IUJIOIIAau
KPUBOJIMHEWHOM Tparneuumu.

16. OcHoBHBbIe MOHATUSI KOMOMHaTOpuKU. Pasmemenus. Coueranus. [lepectaHoBKu.

17. 3amaun Ha MOJCYET YUCIA pa3MEIECHUN, MEPECTaHOBOK, coueTaHui. Pemienue
3a/1a4 Ha rnepedbop BapUaHTOB.

18. ®opmyna 6maOMa HproToHa. CBOIICTBa OMHOMUHAIBHBIX KOO (OUITHEHTOB.

19. Tpeyronpuuk Ilackas.

20. CoObITHE, BEpOSITHOCTD COOBITHS, CIIOKEHUE U YMHOXKEHUE BEPOSATHOCTEH.

21. TlpencraBieHne qaHHBIX (TaOIHIIBI, JUATPAMMBI, TPA(UKH)

22. B3zauMHOE pacIionioKeHUe IBYX MPSMBIX B IPOCTPAHCTBE.

23. TlapannenbHOCTh TPSIMOM U TUIOCKOCTH.

24.TlapannenbHOCTb MIIOCKOCTEH.

25. TlepnieHANKYISAPHOCTH MPSMOUN U TNTIOCKOCTH.

26.1leprieHquKyIsSIp ¥ HAKJIOHHAS.

27. Yron Mexay OpsiMON U TUIOCKOCTBIO.

28. JIByrpaHHBIii yroi.

29. Yron Mexay IIOCKOCTSAMHU.

30.I1leprnieHIUKYASIPHOCTD ABYX IUIOCKOCTEH.

31. I'eomeTpuyeckue nMpeoOpa3oBaHus MPOCTPAHCTBA: MAPAJUIECTBHBIN MEepEeHOC.

32. 'eomeTpuyeckue MNpeoOpa3oBaHUs MPOCTPAHCTBA: CHUMMETPHUS OTHOCUTEIIBHO
IJIOCKOCTH.

33. MHororpanHuku. Bepmunel, pedpa, TpaHu MHOTOTpaHHHKA.

34. Ilpusma. [Ipssmas u HaksoHHas npusma. [IpaBunbpHas npusma.

35. Muororpannuku. [lapannenenunen. Kyo.

36. [Mupamuna. [IpaBunbHas nupamuga. Y cedeHHas nupamuaa. TeTpasp.

37. CummMmetpuu B KyOe, B apaijiesienuIee, B Mpu3Me U MupamMuze.

38.Ceuenus Ky0a, MPU3MbI U TUPAMUIBI.

39. [IpeacraBnenrne O MPaBWIBHBIX MHOTOTpaHHUKAX (TeTpa’Ap, KyO, OKTa’ap,
JOJIEKa’Ap U UKOCAIIP).
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40. Humuanp. OcHOBaHWE, BHICOTA, OOKOBas IOBEPXHOCTD, oOpazyromias,
pasBepTKa.

41.OceBble ceueHUs] UWIMHAPA U CEUEHUS, TapaAIIIeNIbHbIE OCHOBAHUIO.

42. Konyc. Yceuennblii konyc. OCHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yroras, pa3BepTKa.

43.Yceuennbiii konyc. OcHOBaHME, BBICOTa, OOKOBAsi TIOBEPXHOCTh, 00pa3yroIas,
pasBepTka.

44.OceBble ceueHUs: KOHYCa U CEYEHUsI, MapaieIbHble OCHOBAHHUIO.

45. Hlap u cepa, nx ceyeHus.

46.KacaTtenpHas MIOCKOCTH K cdepe.

47. O6wveM u ero uzmepenue. Uurerpanpuas Gpopmyna odbema.

48. Oobem Tena. @opmynel 00beMa KyOa, TPSIMOYTOJIBHOTO TMapajuielenune/a,
IPU3MBI, HAIUHPA.

49. ®dopmynel 00beMa MUPAMHIBI U KOHYCA.

50. ®opmynsl 0ObeMa IIapa U IIOMIAAH CPEPHI.

51. ®opmynsl MIOMAIN TOBEPXHOCTEHN IIMIIMH]IpA U KOHYCA.

52. Tlogobwue Ten. OTHONMICHHS TUTOIIA/ICH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TE.

53. IlpsamoyronbHas (IeKkapToBa) cucTeMa KOOPJIUHAT B POCTPAHCTBE.

54.Dopmyna pacCTOSTHUS MEXAY ABYMsI TOUKaMU. Y paBHEHUE C(ephl.

55. Bekropsl. Moayinb BekTopa. PaBeHCTBO BEKTOPOB.

56.CnosxeHre BEeKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.

57. Bekropsl. Koopaunatsl. PaznoskeHne BEKTOpa MO HaIlPABJICHUSIM.

58.VYron Mexay aByms BekTopamu. [Ipoekius BeKTopa Ha OCh.

59. Koopaunats! Bektopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

60. Mcnonb3oBaHue KOOPAMHAT M BEKTOPOB MpPU PEIIEHUH MATEeMAaTHUYECKUX U
MPUKIIAIHBIX 3a/1a4.

Ilepeyennb 3a1au
Hauana maTemaTu4eckoro aHajamn3a

1. Brruucaure
lin%{:x: —5x+3)
x—ﬁ

-

3x—2

Brrunciaure: lim
x—2

3xn—5

Breruunciaure: lim

x—Hod Ap¥m

n—ont2

. 5+n—3n?
Breruncaure: lim —————
n—oa d—n+n=

. x®—Lx+E

Beraucnure: lim———

x—3 2 —Oy

2
3
4. Borunciure: lim —
5
6
7

Boramcnure: lim (x — vx® — 4x)
[
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8. Brpruuciaure
lim(x® — 3x + 4)
x—1

) 3
9, Beruncaure: lim ——
x—32x—6

2 —_—
10. Haiinute npou3Boauyto pyHkuuu f(X) = X;—Z);l
+
11.Haiinure npou3BOAHYIO (DYHKIIMIA: a) f(x) =5x*+3x+7

6) f(x) == —2/x +7

B) f(x) = (4x — 1)°
r) f(x) =/ (2x% + 3

12, Haiiyre nponseoanyio dpyukmun Y = X~ —vVX)
13. HaliguTte 3Ha4YeHHE Mpon3BoAHON GyHKIMHU: f(X) = 3c0s2X, npH x=§

1+4x
opu x=1 ; x=0
14+2x° p ’

14.Haiinyute 3Ha4eHUE IPOU3BOAHON QyHKIMH: f(X) =

15. Haiit ipOMeXYTKA MOHOTOHHOCTH (PYHKIIMH W TOYKH JKCTpEMyMa
v=2x*+3x*-12x - 1o

16. Haiigure npoussoanyio yukuun f (X) = (3x* —5x+3) - (2x* + X —8)

17. Beiuucaute miuomanas (GUrypbl, orpaHMYE€HHON rpadukoM (yHKUUU
y =9x*, IpAMBIME X =2, X =3 M 0CbIO abCIHuCC

18 Haiitu npoMeXyTKM MOHOTOHHOCTH (DYHKIHMHM U TOYKH 3KCTpEeMyMa
v=x"-6x*+16

19. Haiinute NpoMeKyTKM MOHOTOHHOCTH ()YHKIIMM M TOYKH 3KCTpEMyMa
V=x*+3x+2

20. Haiinute npoMeXyTKH MOHOTOHHOCTH ()YHKLIMH U TOYKH HKCTPEMyMa
V=-x"+3x -2

21. Bpruucnute miomans (GuUrypsl, orpaHM4eHHON rpadukoM (yHKUUU
y=16—x’

U OCBIO adcIuce

22. Haiinute npoMexXyTKU MOHOTOHHOCTH ()YHKUIMHU U TOYKH IKCTpEeMyMa
Vv=x*+6x*+ox +8

23. Uccnenyiite (GyHKUMIO Ha BBINYKIOCTh, BOTHYTOCTh, TOUKH Iepernda
f(x)=x*+3x*-12x+9
VX —2x% -5yt
24. Haiinure npou3BoHYIO QYHKINUU r= X —3x°
e’ -1
X+3

25. Haitnure npousBoanyto pynkuuu f(x) =
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26. Haiitn ypaBHeHHe KacaTeNnbHOI K rpaduky dyskmun Y = 2X° +1
27. BTOoukKe *o = —1

28. Haiimure npousBoaayro GyHkouu V = (c*-3x - (1 — 4x — 3x°)

29, Haiizmre npomssoanyio byrkmm ¥ = n(3x° +x +4)
30. Uccnenyiite pyHKIHUIO HA MOHOTOHHOCTb U SKCTPEMYMBbI
f(x)= —2x% +33x*-180x+15

31. Haiizute nponsBonnyio dynkimn Y = VX™ +3X + 4
32. Uccnenyiite  QyHKIMIO HA  MOHOTOHHOCTH W 3KCTPEMYMBI
f(xX)=—2x>+21x* —=72x+9
1
33. Haiizte npomseoanyo dyskumn -~ In(x? + x3)
34. Haiinure pou3BoaHyo GyHKuu V' = e Inlx + 5)

35. Haiimure npou3BOAHYIO0 QYHKIMHU Y = (X° +4)- e

36. Haiitu ypaBHeHume KacatenbHOM K Tpaduky (yHKUUU
v =L—2f +3x +1
) 3 B TOuKe Xo=0

37. Haiinure MIPOU3BOJHYIO byHKIMU
y=3x+4)lalx +1+x%

36. HaiinuTe Touku nepernda U MpOMEKYTKU BBIMYKJIOCTH rpaduka

byrxman ¥ = X° - 6X° + 12x + 4

39. Haiinure npou3Boauyro GyHKuu Yy =sin(x® +2)-cos(x —2)

40. Haiimute mnpomMexyTKu MOHOTOHHOCTH (YHKIIMM U TOYKHU
sketpemyma V = X° +6x* +ox +8

41. Haiinute Touku nepernda U MpoMeKyTKU BBIMYKJIOCTH rpaduka
42. Haiimute mnpomMeXyTKu MOHOTOHHOCTH (YHKIIMM U TOYKHU

skcTpemyma Y = X~ 6X° + 9X
43. Haiimute NPOMEXKYTKM MOHOTOHHOCTH (GYHKUMM M TOYKH
skctpemyma ¥ = X° + 6X7 49X + 8

44, Haitgure MIPOU3BOIHYIO byHKIUN
f(X)=(x*+2x—4)-(x* —2x+5)
45. Haiigure npoussoanyro Gyukmuu f(X) = (X* +2x—4)-cos x
2
46. Haiinure npousBonnyro pynkuun f(x) = %
2 —
47. Haiinure npousBonnyro pynkuun f(x) = %

30



cosx+1

48. Haiigute npousBoanyo QyHkuuu f(x) =—
sin x

49. Haiinute npousBoanyto ¢ynkiuu f(x) = (x2 +4x— 2)6

50. Haiiaure npoussoanyro Gyukmuu f (x) =sin(x* +3x—5)

51. Haiinute npousBonnyto ¢pynkuun f (X) =cos(3x —5)

52. Haiinute npousBoanyto Gyukuuu f(x) = (2x2 +8x + 6)8

53. Uccnenyitite (QyHKIMIO HA MOHOTOHHOCTH U 3KCTPEMYMBI
f(x) =2x% —21x* +60x + 2

54. Uccnenyiite GyHKINIO HA BBITYKIOCTh, BOTHYTOCTD,

Touku neperuba f(x)=x*—2x*+6x+2

55. Uccnenyiite GyHKINIO HA BBITYKIOCTh, BOTHYTOCTD,

touku neperuba f(x)=x*—-6x>—5x+23

56. Uccnenyiite GyHKINIO HA BBITTYKIOCTh, BOTHYTOCTb,

touku neperuba f(x) = x> +2x*+62x+12

57. HccnemoBaTh GyHKITUIO C TIOMOIIBIO TPOU3BOIHOM M IIOCTPOUTH €€ rpaduk:
y=Xx3-2X24X

58. 3aKOH JBIDKCHHS MAaTepUAIbHOM TOYKH IO MPAMOM 3aj1aH
. 3 2 - .
popmynoii § =1° —3t" +3t+5. B kakoil MoMeHT BpeMmeHH ! CKOPOCTB
TOYKH paBHA HYIIIO?

59. CocTaBuTh ypaBHEHHs KacaTeIbHOM M HOpMajM K Trpaduky (QyHKIUU
— 1 Emp2 -
y =0.52" — 0,52 + 1 g touke ¢ abermecoro Lo = 8
60. Haiitu Hanbonblliee 1 HaUMEHbIIIee 3HAaUeHUS (PYHKIINU '
mw T

y=2tgr-4dx+mw-3

Ha orpeske [ 3 '3 ].
61. Husa ¢ynknum f(X) = 3sin X HaiinuTe:
a) MHOXKECTBO BCEX IepBOOOpa3HbIX; 0) nepBooOpa3Hyto, rpaduk KOTOPOH

T
2

MPOXOAUT 4epe3 Touky M ( ; 0).

62. Hokaxure, uto GpyHKIUs F sBasercs mnepBooOpasHOW Mg GYHKUUU
f(X) Ha mpomexyTke ( - o0 ; +o0), eciu

a) Fx)=x3-4, f(x)=3x% 0)F(x)=2x-x? f(x)=2-2x.

56. lokaxwute, uro pynkuus F(X) snsercs nepoodpasHoit mis ¢pyunkuuu f(x),

€CJlIn:
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1

a) F(x) =2x*—6x" —ctgx +7u f(x) = 6x*— 12x + , x # nn, nez.

sin®x

b) F(x)=5x*—In7xuf(x)= EDxE—f,x > 0.

61. Beruuciure uHTErpa I (x* +4x+1)dx Belumciure miomans GUrypsl,

OrpaHUYeHHON rpadukoM (QYHKIUM Y =3X>, NPAMBIMH X=2,X=4 |

0OCBIO abcIuce

2xdx
62. Brruucnure unTerpan J. >
3+X
63. Brranciure uaTETpant _[ cos(x—Z)dx
%
i 6X+7
64. Haiiti - 3x3 +7x + 4
| ¥ sin®x cosx dx
65. Boruncnure uHTErpan -o
66. Beruncnure mromank  (UTYpel, OTPaHUYCHHON  JIMHUSMU
:'-"=.¥:+1, :"'1:{],: L:D_. X=2
67. Boruncnure miomans GUrypel, orpaHi4eHHON JTUHUSIMHU
y=x+3, y=x*+1
[ 2x+3
68. BrruncnuTe nHTerpan - X3 +3x —2
X+2
69. Brruncnure unTerpan '[ ————dX
X°+4x-3
70. Berurcanre HHTErpal I (6x* —12)dx
71. Brruncnure unterpan I (e +cos x — 2)dx
12. Brruncnure unterpan _[ (sin x +16)dx
73. Boluncnure mimomans  QUrypbl, OrpaHMYeHHOW rpadukoM
GyHKIMU Y =16—X* ¥ 0CBIO abCIHCC
74. Brruucnoute miomanas  QuUrypel, OTrpaHMYEHHOW Tpadurom

Gyukuum y =1-x* u ocpo abcuuce

KomOuHaTopuka, cTATHCTHKA U TEOPUSI BEPOSITHOCTEM

1. B rpynme 32 crynenta. CKOIBKUMH CIIOCOOAMHU MOKHO C(POPMHUPOBATH
KOMaHly U3 4 4eJ0BeK ISl y4acTHsl B MaTeMaTHUeCKOi onummuazae?
2. Beraucants: A73+As%+As®
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3. B simuke Haxomutes 45 mapukoB, u3 KOTopeix 17 Oensix. [lorepsimn 2
He OenbIx mapuka. KakoBa BEposSITHOCTb TOTO, YTO BHIOPAHHBIN Hayraj MapUK
Oyner 6enbiM?

4. Berumcants: C14%+ C141%- Cy51°

5. B Baze nexat 7 516510k u 4 rpymu. He riisias u3 Ba3bl, MocienoBaTebHO OepyT 2
¢bpykTa, He Bo3Bpauias ux oopatHo. KakoBa BEpOATHOCTH TOr0, YTO BTOPOM M3BIICUEHA
rpylia, TP YCIOBUU, YTO BTOPHIM U3BIEYEHO SI0JI0KO, MIPU YCIOBUH, YTO MEPBOM ObLIa
W3BJI€YCHA rpyma?

6. B simuke nexat 15 kpacHbIX 1 5 cuHuX mapos. Hayraa Beranmarot 2 mapa. Kakosa
BEPOSITHOCTh TOTO, YTO 002 I1apa 0Ka3aJiuch KPaCHBIMU?

7. B xopoOxe nexat 10 getaneit, cpeu KOTOpbIX 3 jerde octaibHbIX. CiiydaltHbIM
o0pa3oM Ha 7 U3 HUX cliejalii HanbluleHue. KakoBa BEpOsITHOCTh TOTO, YTO BBIHYTAs U3
KOPOOKHU JIeTalIb OKaXETCS TSHKEIOM ¢ HalbuieHueM?

8. B Baze crosaT 5 rBo3auk u 6 HapimccoB. KakoBa BEpOSTHOCTB TOTO, YTO CPEU TPEX
CIIy4aifHbIM 00pa30M BBIHYTHIX I[BETKOB OKaXKETCs, IO KpallHel Mepe, OJMH HapIucc?

9. BeposgTHOCTh MOpakeHHs MUIIIEHU cTpeskoM paBHa 0,9. KakoBa BepoATHOCTH TOTO,
YTO IOCJIE TSTH BHICTPEJIOB MUIIICHB OYJIET MOPaKEHA XOTSI OBl YETHIPHMS TTYJISIMU?

10. Cpenu 12 netaneit 5 6pakoBanHbIX. Hayran BeiHuMarot 3 neranu. Kakosa
BEPOSITHOCTB TOTO, YTO CPEAM BBIHYTHIX JIETaNIel IBE OKAXKYTCs OpakOBaHHBIMU?

A

6
11. Haiitu 10
12. CKOJIBKO pa3IMYHBIX MIECTU3HAYHBIX YUCET MOXKHO 3alMCaTh C TOMOIIBIO

uudp 2, 3,4, 5, 6, 7 Takum 006pazoM, 4ToObI Bce HU(PPHI B UnCIaX OBLTU pa3IUYHBI?

13. CKoOJBKO CYIIECTBYET Pa3IMUHBIX KOJIOB, COCTOSIIINX U3 IBY3HAYHOTO YMCIIA, IIUQPPHI
KOTOporo BeiOupatorcs u3 uudp 1, 2, 3, u cneayromiero 3a HUM TPeXOyKBEHHOTO
cJI0Ba, OYKBBI KOTOPOTO BEIOMparOTCs U3 riIacHbIX OyKB pycckoro andasura? (L{udpsr
1 OYKBBI B KOJIE MOTYT ITOBTOPSATHCS. )

3 4 5

y Lo Co+Co+C

14. Ucnonp3ys cBOWCTBA YMCIIA COYETAHUN, HAUTH o 5 5.

15. CkoapkuMHu crioco0aMu MOKHO Pa3JIoKHUTh 7 MOHET IO IBYM KapMaHaM Tak, 4TOObI
HU OJIMH KapMaH He ObLI MyCThIM?

2ici-A

16. Haiitu

17. Cxonpkumu cioco0amu 7 AeTel siceIbHOM TPYNIBI MOYKHO PACCaAUTh Ha 7 CTYNbIX?

18. Cxonbkumu criocobaMu MOKHO COCTaBUTh HA0Op M3 5 KapaHmamiei, BpiOupast ux us3 8
UMEIOIINXCS KapaHamiei BOCbMU pPa3InYHbBIX [[BETOB?

19. HIudp ceiida obpazyercs u3z nByx uucedn. [lepBoe, 1By3HauHOE YUCIO, 0Opa3yeTcs
u3 udp 1, 2, 3, 4 (mudpsl B Uncie MOTyT MOBTOPSTHCA). BTopoe, Tpex3nauHoe
4gucio, oopazyercs u3 uudp 7 u 6. CKoIbKO pa3IuyHbIX MTU(POB MOKHO
MCIIOJIb30BaTh B TaKoM cetide?

9 8
C11 - C10'

20. Vcrionb3ys CBOMCTBA YHCIIa COUETAaHUM, HANTH
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21. CxonbkuMu ciocobamu 6 UTPOKOB KOMaHBl MOTYT PACCECThCS HA IBYX CKaMeHKax
TakKUM 00pa3oM, YTOOBI HU OJIHA U3 CKaMeeK He MycToBaia (Ha OJTHOM ckamelke
MOTYT YMECTUTBCSI HE MeHee 6 YenoBek)?

22. Jlan psn uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmerndeckoe, pa3max,
MOJY U MEJUaHY.

23. B ropoze At mkoi. B Tabnuie mpuBeaeH cpennuii 0ai, moxy4eHHbIH
BBIITYCKHUKAaMHU Ka)KJI0W M3 3THX IIKOJ 32 SK3aMEH 10 MateMatuke. Halinure cpeanuit
0aJ1 BBIMTYCKHOTO K3aMeHa 10 MaTeMaTHKe 10 BCeMy Tropoty?

Homep mIxoas 1 2 3 4 5
KoanmuecTBEO BRIOVCKHHKOR 60 T 30 50 T0
Cpegunit Gann G0 54 G8 T2 54

24. B ropoje nath mKoja. B Tabnuie npuBeaeH cpeIHuil 0al, morydeHHbIH
BBIMYCKHUKAMM KaKJI0W M3 3THUX IIKOJI 3a 9K3aMEH Mo MaTteMmaTtuke. Halinnure cpeaHuit
OaJiT BBITTYCKHOTO 3K3aMeHa 0 MaTeMaTHKE 10 BCEMY Topoy?

HoMep mIHKOIBI 1 2 3 4 5
KoaindyecTBO BRIMVCKHHKOB 30 60 40 60 60
Cpenuuit Gann 66 55 60 64 58

25. Ilpu xaxux 3nauenusx x cpeoHee apupmemuyeckoe psoa wucen 1, 2, 3, 4, x 6yoem
pasHo 3.

26. Jlana BeiOOpKa 2, 2, 3, 4,4, 7,7, 7, 9. Haiinure Mmeauany 3Tol BEIOOPKH.

27.Ha npeanpusTiy BeIM €KETHEBHBIN YUET MOCTYNMUBIINX B TEUCHUE MecsIa muceM. B
pesynbTaTte nonyuwin: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38, 25, 34,
0,52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. ]I TOTy4EHHOTO PAIA TAHHBIX
HaWTHU cpeqHee apudmeTnyeckoe, pazMax, MOy U MEJIMaHYy.

28. Omnpepiensast cTeneHb 3aCOPEHHOCTH IIBETOUHBIX CEMSIH, BBISICHSUIH, CKOJIBKO CEeMSTH
COPHBIX PACTeHHI CONIepKUTCS B KaxkaoM u3 100 mpou3BOIBHBIX 00pa3om
BBIOPAHHBIX MAKETOB C OJIMHAKOBBIM unciIoM ceMsiH. [Tomyqwnn:

Yucno ceMsiH COPHBIX pacTeHUI o112 |3 |4 |5(6[|7]8]|9

Yuciio makeToB 3116|126 |17 |18 (103 (5(1|1

Haiitu cpennee apudmerrueckoe u MOJLy.
29. B Tabnuiie mokazaH pacxo/l JIEKTPOIHEPTUU HEKOTOPOU CeMbel B T€UEHHUE Iro/1a:

30./ Mecan 1 2 3 4 5 6 7 8 9 10 11 12
]I_B)acxon

ANEKTPOIHEPrHu,| 85 80 74 62 54 68 58 54 58 64 74 86
KBTY

K
oMmaHzie 6acKeTOOIMCTOB UTPOKHU UMEIOT pocT (B cm): 200, 192, 192, 200, 180, 200,
189, 192, 195, 190, 190, 192. Haiitu cpennee apudmernueckoe, MOy U METUAHY.
31.Tloacuntanu obbeM npoaaxk marasuHa B TedeHue 10 guelt (B ThiC. pyo.): 45, 39, 33,
37,31, 29, 41, 41. Haiitu cpennee apudMeTHIECKOE, MOy U MEIMaHY.
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32.TlocemaemocTsh caiiTa 3a BTOpPYIO Aekany Mmecsia coctasuia: 4300, 4000, 4000, 4100,
4099, 4600, 4097, 4100, 4000, 4200, 4150. Haiitu cpeanee apudmeTndeckoe, MOIY
U MEJUaHy.

33. Hampsixenue B dieKTpudeckoi ceTu 3a 13 m3amepenuit cocraBuiio (Bosbt): 227, 214,
242, 223, 242, 223, 242, 220, 212, 241, 239, 223, 242. Haiitu cpenHee
apudMeTUIecKoe, MOy U MEIHaHy.

34. CkopocTh aBTOMOOMIICH, TIPOE3KABIIUX MEPEKPECTOK, cocTaBuaa (km/4): 50, 40, 38,
69, 32, 31, 52, 55, 32, 60, 40, 40. Haiitu cpennee apudpmeTHyeckoe, MOIy H
MeJuaHy.

35. CtyaeHT BhIIIMCAJ CBOM OIEHKH IO MaTeMaTHKe 3a cemectp: 3,4, 2,3, 4,4, 3,2, 5, 4.
Haiitu cpennee apudmerrueckoe, MOy U MEJIUAHY.

36.B accoprtumente marasuna 13 BumoB koHpeT mo menam (py6.): 190, 200, 170, 180,
150, 190, 260, 209, 270, 154, 158, 150, 190. HaiiTu cpenHmiO0 MEHY, MOAY H
MeJMaHy.

37. ABT00OYyC 3a 10 peticoB nmepeBe3 maccaxuposn: 82, 162, 78, 56, 141, 106, 126, 130, 85,
106. Haiitu cpennee apudmeTndeckoe, MOy U MEIHAHY.

38.3a 7 mHel pacxojbl HA MUTAaHUE CEMBU cOCTaBWIM (B py0.): 445, 470, 326, 395, 290,
255, 255. Haiitu cpennree apudmeTnyeckoe, MOAYy U MEIUaHY.

39. BricoTa nepeBbeB Ha aiiee cocTaBisieT (B MeTpax): 3,2; 2,5; 4,8; 2,2; 2,6; 12,8; 2,1;
3,1;2,8; 3,1; 4,8; 3,5. HaiiTu CpeIHIOIO BBICOTY JE€PEBBEB, MOJIY U MEIUAHY.

40. B koHKypce ydacTBYIOT 12 ¢hupM, U3 KOTOPBIX KIOPU JOJKHO BBIOpATh TpH (PUpPMBI
Ha 1-e, 2-e u 3-¢ mecTa. CKOJIbKO BApUAHTOB PELICHHUS KIOPU CYIIECTBYET?

41.B copeBHOBaHUAX MO (GyTOONY MpUHUMAIOT ydacTue 8 komaHA. CKOJBKO JOIKHO
COCTOSITHCSL MaT4eH, YTOOBI KOMAH Il BCTPETUIINCH JIPYT C IPYTOM 10 OJTHOMY pazy?

42.CKOIBKMMHU CHOCOOAMU MOXKHO paclpeleuTh 6 NpUIIaCUTENbHBIX OWJIETOB B
rpytie u3 20 CTy1eHTOB?

43.B rpynme S5 CTYAGHTOB YCHEIIHO 3aHUMAIOTCS TO MareMatuke. CKOJbKUMHU
crioco0aMu MOKHO BBIOpATh M3 HUX 3 CTYJAEHTA JJIsl y4acTUs B oJuMIinaje?

44, Unenamu koomepatuBa sBisioTcss 10 dyemoBek. M3 HUX HYXHO BBIOpaTh
PYKOBOAUTENS U €T0 3aMecTuTes. CKOJBKUMU CITOCOOAMH 3TO MOXKHO C/IeNIaTh?

45. 3 1000 coOpaHHBIX Ha 3aBOJE TEJIIEBU30POB 5 IITYK OpaKOBaHHBIX. DKCIEPT
MPOBEPSICT OJIMH HayTaJl BRIOpaHHbIN TeneBu3op u3 31oit 1000. Halinute BeposTHOCTD
TOTO, YTO MIPOBEPSIEMBIN TEIEBU30P OKAKETCS OPaKOBAHHBIM.

46.B ypHe 9 kpacHbIX, 6 KENTHIX U 5 3eN€HBIX 1mapoB. V3 ypHBI Hayraj HOCTAIOT OJUH
map. KakoBa BEpOATHOCTb TOTO, YTO 3TOT IIAP OKAXKETCS KENTHIM?

47. Tlets, Buka, Kartsa, Urops, AntoH, [lonuna Opocunu xpebuii — KOMY HayMHATh
urpy. Haiimure BepoATHOCTh TOTO, YTO HAYMHATH UTPY AODKECH OyIeT MaTbiHK.

48.B uemmnuonate mupa ydacTBYIOT 16 komaHn. C mOMOIIBIO XpeOuss UX HYKHO
pa3enuTh Ha YeThIPE TPYIIIBI IO YeThIpe KOMAH/Ibl B KaX0W. B sluke BepeMeniky
JeXar KapTodyku ¢ Homepamu rpymm: 1, 1, 1, 1, 2,2, 2,2, 3,3, 3, 3, 4, 4, 4, 4
Kanutanel xomaHj TSAHYT MO OJHOM KapTouke. KakoBa BepOSTHOCTH TOTO, 4YTO
koMaHa Poccun okaxeTcst BO BTOpou rpyire?
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49.B nmpDKHBIX TOHKax ydwactByloT 11 cmoprcmenoB u3 Poccum, 6 cnopTcMeHOB u3
Hopseruu u 3 cnoprcmena u3 leenuu. Ilopsnok, B KOTOpOM CIIOPTCMEHBI CTapTYIOT,
onpezensaercs xxpeouem. Haiinure BepOATHOCTh TOTO, UTO MEPBBIM OYIET CTAPTOBAThH
CIIOPTCMEH He u3 Poccun.

50.Ha xaxnapie 1000 aekTpuUYecKUX JaMIIOYeK MpuUxoautcs 5 OpakoBaHHBIX. KakoBa
BEPOSITHOCTh KYIIUTh UCIPABHYIO JAMIIOUKY?

51.B rpymnmne TypuctoB 8 uenoBek. C MOMOINIbIO KpeOHUs OHU BBIOMPAIOT IIECTEPBIX
YEJIOBEK, KOTOpbIE [OJDKHBI MATH B CEJI0 B Mara3suH 3a npoaykramu. KakoBa
BEPOSITHOCTB TOTO, YTO TypHUCT Jl., BXOJALIUI B COCTAB IPYIIIbL, MOMAET B Mara3uH?

52.B uyemmmonare mo ¢yrbony y4acTBYIOT 16 KomaHJ, KOTOpBIE IKepeOhEBKOM
pactpenensitorcsa Ha 4 rpynnsl: A, B, C u D. KakoBa BepoSITHOCTh TOT0, UTO KOMaH/1a
Poccuu He nmonanaer B rpynmy A?

53. Ha typHup no maxmaram npuObuio 26 ygyacTHUKOB B ToM uucie Komns u Tomns. s
MIPOBEJICHUS KEPEObEBKHU MEPBOTO Typa YYaCTHHKOB CIIy4ailHbIM 00pa3oM pa3z0ouiu
Ha zBe rpynmnsl o 13 yenosek. Haiitu BepostHocTs TOro, yto Kons u Tons nomanyt
B pa3HbI€ PYIIIIHI.

54.B kmacce 16 yuwammuxcsi, cpeau HuUXx aBa apyra —Bamum u Cepreit. Yuammxcs
ciy4aifHeIM 00pa3oM pa3buBaroT Ha 4 paBHbIE Tpymmbl. Haiiiure BEpoSTHOCTH TOTO,
yto Bagum u Cepreit okaxyTcsl B OJHOM rpymie.

55. B kiacce 21 yuwamuiics, cpeau Hux asa apyra — Baaum u Omner. Knace cnydaliHbIM
o0Opa3om pa3buBatoT Ha 3 paBHbIe rpymnmbl. Haiiiure BeposTHOCTH TOTO, 4TO Banum u
Oner okaxxyTcs B OJJTHOM I'pyIIIIE.

56. [lepen HavamoMm MEpBOro Typa YEMIIMOHATA MO HACTOJIHLHOMY TEHHUCY YYaCTHHKOB
pa30MBalOT Ha UTPOBBIC Maphl CIy4yalHBIM 00pa3oM ¢ MoMmolIsio Kpebus. Beero B
YEMIIMOHATE y4acTBYET 16 CIOPTCMEHOB, Cpeau KOTOPHIX 7 y4acTHUKOB U3 Poccun, B
toM umcie [lmaron Kapnos. Halinure BeposTHOCTE TOrO, 4TO B iepBoM Type [limaton
KapmoB 6yzaet urpats ¢ kakuM-1mbo cioprcmeHom u3 Poccun?

57.1lepen HavaoM MepBOro Typa YEMIIMOHATA IO IIAIKAM YYaCTHHUKOB pa3OMBAIOT Ha
UTPOBBIE MAaphl CIy4alHBIM 00pa3oM C MOMOUIbI0 XpeOus. Bcero B uemmnuonate
y4acTByeT 26 IIAIMCTOB, Cpeau KOTOpbIX 3 ydacTHMKa u3 Poccum, B TOM uwmcie
Bacwmmit JIykun. Haiinure BeposSTHOCTH TOro, 4TO B nepBoM Type Bacunuit Jlykun
OyIeT urparh ¢ KakuM-JIr00 mammcToMm u3 Poccun?

58.B knacce 26 ywammuxcs, cpenu Hux aBa npyra — Cepreil u Anzapei. Yyamumxcs
CiIy4aifHbIM 00pa3oM pa3OuBarOT Ha 2 paBHbIE Tpymibl. Haiiure BEpOITHOCTH TOTO,
yto Cepreil 1 AHApel OKaXyTCs B OJJHOM TpyIIIe.

59.B knacce 21 yuenuk, cpenu Hux 2 apyra — Toma u 'oma. Ha ypoke Gu3KynbTypbl
KJIacC CIydaiiHbIM 00pa3oM pa30MBalOT Ha 3 paBHBIE rpynmbl. HaliauTe BEposSTHOCTH
Toro, yto Toma u ['omra nonanu B OAHY Ipymnmy.

60.1 xmacce 21 ywammiicsi, cpeau HuX aABe moApyru - Aua u Huna. Knace cnydaitHeim
o0pa3oM JensiT Ha CeMb TPYIN, Mo 3 4YejoBeka B Kaxaoi. Halioure BeposITHOCTDH
TOro, uto AHs U1 HuHa okaxxyTcs B OHOU TpyIrie.

36



61.B ciydailHOM OSKCHEpPUMEHTE CHMMETPUYHYI0O MOHETY OpOCaroT YeTBIPEKIBI.
Haiinure BepoATHOCTH TOTO, YTO PEIIKA HE BHINAJET HU pa3y.

62. Ompenenutre BEPOSTHOCTH TOTO, YTO TpH OpOCAHUM UTPANTBHOTO KyOHWKa
(IpaBUJILHOM KOCTH) BBINAAET HEUETHOE YUCIIO OYKOB.

63. Onpenenute BEPOSATHOCTH TOTO, YTO MPU OpOCAHUU KyOMKa BBITIATO YUCIIO OYKOB, HE
Oonbiee 3.

64. BeposiTHOCTH TOTO, YTO HOBAs IIAPUKOBAs pydKa MUIIET IUIOXO (WM HE TMHILET),
paBHa 0,19. Ilokymartens B Mara3uHe BBIOMpaeT OJHY Takyw pyuky. Haiigute
BEPOSITHOCTB TOTO, YTO 3T pydKa MUILET XOPOLIO.

65. BeposiTHOCTD TOTO, UTO B CIIy4ailHBIE MOMEHT BPEMEHH TeMIIepaTypa Teja 3J10pOBOTro
yesoBeKka okaxerca Himxke 36,8°C  pasna 0,87. Halimute BeposITHOCTh TOTO, UYTO B
CIIy4ailHbIi MOMEHT BPEMEHM Y 3JI0POBOTO YEJIOBEKAa TEMIIEpaTypa Tejla OKaKeTCs
36,8°C niu BhIIIE.

66.Ilpr W3roTOBIEHUH MOMIIMITHUKOB JHAMETPOM 67 MM BEpPOSTHOCTh TOTO, YTO
auaMeTp OyAeT OTJIMYaThCs OT 3amaHHoro He Oonbiie, yem Ha 0,01 mm, paBHa 0,965.
Hailinute BeposSTHOCTH TOTO, YTO CIIYYaillHBIA MOAIIMIHUK OyAEeT UMETh JUaMETP
MeHbIIe 4yeM 66,99 MM uinu 6ombmie yeM 67,01 M.

67. Ha sk3aMeHe MO reoMeTpuu IMIKOJBHUKY JOCTaéTcs OJlHA 3a7ada U3 cOOpHHKA.
BepositHOCTh TOTO, 4TO 3Ta 337a4a 1Mo TeMe «YTib», paBHa 0,1. BepodarHoCcTh TOTO,
YTO ATO OKaxkeTcs 3anayva no teme «llapamnenorpamm», pasaa 0,6. B cOopHuke Het
3aa4, KOTOpbIE OJHOBPEMEHHO OTHOCSTCA K OTUM JBYM Temam. Hailinure
BEPOSITHOCTh TOT0, YTO HA dK3aMEHE HIKOJBbHUKY JOCTAHETCS 3aJada MO OJHOW U3
3TUX JIBYX TEM.

68. BeposiTHOCTH TOTO, 4TO Ha TecTe MO Omonoruu ydammuiics O. BEpHO peuruT OoJblie
11 3agau, paBna 0,67. BepositHocTh TOro, uro O. BepHO pemut Ooibiie 10 3agay,
paBHa 0,74. Haiinute BepoATHOCTb TOTO, 4TO O. BepHO pemuT poBHO 11 3agauy.

69. BepositHOCTh TOTO, 4TO Ha Tecte Mo Xxumuu ydamiuiics [1. BepHo permmt Oombiie 8
3anay, paBHa 0,48. BepositHocTh TOTO, yTO Il. BEpHO pemuT Oonblie 7 3a1ay, paBHa
0,54. Haitnute BeposiTHOCTB TOTO, uTO I1. BEpHO pemuT poBHO § 3a1ay.

70.BepositHOcTh TOTO, uTO Oartapeiika OpakoBaHHas, paBHa 0,06. Iloxymatenr B
MarazuHe BbIOMpaeT clydyallHyl0 YIaKOBKY, B KOTOpPOM JBE TakuX OaTapenKu.
HaiiguTe BeposiTHOCTH TOTO, 4TO 00€ OaTtapeiiku OKaXyTcs UCIPABHBIMH.

I'eomeTpus
1. OceBoe ceueHHe KOHYca — MpPaBUIIbHBIA TPEYrOJbHUK CO CTOPOHOM 12 cM.
HaiiguTe nmiomaas cedeHus:, MpoOBEICHHOTO yepe3 iBe 00pa3ylolue KOHyca, YTol MexXay

kotopeiMu paBeH () .Otpesox AD meprneHauKyspeH K IUIOCKOCTH PaBHOOCIPEHHOIO

tpeyronbauka ABC. Wspectno, uro AB=AC=5cm, BC=6cMm, AD=12cm. Haiigute
paccTosiHue OT KOHII0B oTpe3ka AD no nmpsimoit BC.

2. Paccrosiaue ot Toukn M 10 Kak[oW M3 BEpIIMH MPABHIIBHOTO TPEYTOJIbHUKA
ABC paBno 4 cm. Haitnure paccrosinue ot Touku M no mtockoctu ABC, ecin AB=6 cwm.
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3. B tpeyronsuuke ABC nano: £C :90 AC=6 cm, BC=8 cm, CM — menuaHa.

Yepes Bepmmay C mpoBegena mpsmas CK, mnepneHIuKyaspHas K IJIOCKOCTH
tpeyronsauka ABC, mpuuem CK=12 cm. Haitnure KM.
4, Yepe3 cropony AB pomba ABCD mnposemena mimockocte ADM Tak, dro

nByrpanHbiii yron BADM pasen () . Haiimure cropoHy pomba, ecin ¢BAD = 45" y

paccrosiaue oT Touku B 10 mrockoctn ADM paro 4+/3

5. CymMma momaaeit Tpex rpaHei mpsiMOyTOIbHOTO MapajlieIenuIeaa, TMEIOIIIX
o0myro BepuHy, paBHa 404 ou®, a ero pebpa MpONOPIUOHAIBHEI YnciaM 3, 7 u 8.
Haiinure nuaroHanp napajuiesenuie/a.

6. B mpsiMoyronsHOM mapasuienenuriesie CTOPOHbI OCHOBAaHUS paBHBI 12 cM u 5

cM. [luaroHane mapajuienenuiena obpasyeT ¢ IUIOCKOCTBIO OCHOBaHHsS yron B 45'.

Haiinute 6oxoBoe pebpo nmapaienenumnesa.

7. VYron mexay o0pa3yromieil 1 0OCbl0 KOHyCa paBeH 45 , 00pazyroras paBHa 6,5
cM. Halinure momaas O00KOBOM MOBEPXHOCTH KOHYCA.
8. B npsiMoyronbHOM mapasuienenumnee OCHOBaHus paBHbI 3 U 4 cM. JlmaroHaib

napaJuienenumnena oopasyer ¢ IUIOCKOCThIO OCHOBAaHHUS Yroil B 60", Haiinure 6oxoBoe
pebpo mapasuienenumneaa.

0. OcHoBaHMEM MUPAMHU/IBI SBISIETCS pOMO, CTOPOHA KOTOPOTO paBHA 5 ¢M, a OJHA
u3 nuaronaneil 8 cm. Hailimute OokoBble peOpa MUpaMU[Ibl, €CIU BHICOTA €€ MPOXOIUT
yepe3 TOUKY IepeceueHus IMaroHaneil OCHOBaHUs U paBHa 7 CM.

10.  OcHoBaHMe MHUpaMUIBl — MPSIMOYTOIBHUK cO cTopoHamu 12 u 16 cm. Kaxnoe
O6okoBO€ pedpo nmupamMuabl paBHO 26 cM. HaliiuTe BEICOTY MUPAMUIBIL.

11.  OcHoBaHuEeM MNpPsSIMOW MPU3MBI SIBISETCSA MPSAMOYTOJbHBIN TpeyroibHUK. Yepes
CEepEIMHY THUIIOTEHY3bl MEPNEHAUKYIIPHO K HEH TMpoBeAeHA IUIOCKOCTh. Haliaute
IIOLIa/Ib CEYEHUs, eclii KaTteThbl paBHbI 20 1 21 cM, a 60koBOe peOpo paBHO 42 cM.

12. OcnoBanunem mupamuasl DABC sBasercs tpeyronbauk ABC, y kotoporo
AB=AC=13 cm, BC=10 cm, pebpo AD nepneHANKYISIPHO K IUIOCKOCTH OCHOBAaHHS U
paBHO 9 cMm. Haiinure miomniaas 60KOBOM MOBEPXHOCTH MHUPAMU/IBI.

13. CropoHBI OCHOBaHUM MPABWIBHON TPEYrOJbHOW YCEUCHHOW MUPaMUIbl PaBHBI
4am u 21M, a 6okoBoe pedpo paBHO 21aM. HalinuTte BbIcOTY U anodemy mupaMuibl.

14.  Beicora umnuHzpa paBHa 12 cm, a paanyc ocHoBaHus paeH 10 cm. Hununap
MepeceyeH MIOCKOCThIO, MapayieIbHOW €ro OCH, TaK, YTO B CEYEHUH IOJYUUTCS KBaJpar.
Haitaure paccrosHue oT 0CU UMIIMH/IPA 10 CEKYIIEH IIOCKOCTH.

15. TommmuHa OOKOBOW CTEHKH W JIHA CTaKaHa LMJIMHIpHYECKOW (opMbl paBHa 1
CM, BbICOTa CTakaHa paBHa 16cM, a BHyTpeHHUH paanyc paBeH ScM. Boruncnure miomans
IIOJTHOW ITOBEPXHOCTH CTaKaHA.

16. /ImaroHans mpSAMOYTOJBHOTO Mapajulejienunena paBHa 18 cM U cocraBiser

yron B 3()° ¢ miockocTei0 60KOBOM rpanu u yrou B 45 ¢ GokobiM pebpom. Haiimure

o0beM MmapasuieNenurneaa.
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17. Haiigure o0beM NpsIMOM NMPU3MBI ABCA,B,C, , ecan Z/BAC =120°, AB=5cwm,
AC=3cM 1 HaubonbInas U3 IIomaaeil GOKOBBIX rpaHeil paBHa 35¢M2,

18.  Bricora konyca paBHa 5 cM. Ha pacctossHum 2 cM OT BEpIIMHBI €TO MEPECeKaeT
IUIOCKOCTh, NapajijiesibHasi ocHOBaHUI0. Halimure 00beM MCXOJHOro KOHyca, eciau o0beM
MEHBIIET0 KOHYCA, OTCEKAEMOTO OT HCXOAHOTO, PaBeH 24 CH* |

19. CrakaH4MK TSI MOPOXEHHOTO KOHMYECKOW (OpMBI UMeeT TiyomHy 12 cM u
auaMeTp BepxHeu yactu 5 cM. Ha Hero cBepxy NOJIOXKWIU JIBE JIOKKH MOPOXEHHOIO B
BHJIC TOJyLIApUM AUAMETPOM 5 cM. lIepenosHAT 1n MOPOKEHHOE CTAKaHYUK, €CIIM OHO
pactaet? (OTBET MOATBEPAUTE PACCUETAMM)

20.  wmametp JlyHbl cocrtaBisieT (IpHOIM3UTEIHHO) YETBEPTYIO YACTh IUaMETpa
3eminu. CpaBHuTe 00BeMBI 3eMiIH U JIyHBI, CUUTas UX HIapaMHU.

21.  Konwmyeckuii 6ak umeeT riayonHy 3 M, a €ro Kpyriblii Bepx uMmeeT paauyc 1,5
M . CKOJIBKO JIUTPOB KHUJKOCTU OH BMeIIaeT?

22.  W3mepeHus MpsSMOYTOJIBLHOTO Mapaiieienumneaa paBasl 8 cM, 12 cm u 18 cm.
Haiigute pebpo ky6a, 06beM KOTOPOTO paBeH 00beMY ITOTO MapaljiesIenuIe/1a.

23. llap pagmyca 41 1M mepecedeH IIOCKOCTBIO, HaXOISAMIEHCS Ha PacCTOSTHUN 9
1M OT LleHTpa. Haliniure miuomanb ceueHus.

24.  Bwicota mmimHApa paBHa 12 cM, a paanyc ocHoBaHus paBeH 10 cm. Lmmuamp
MepeceyeH MIOCKOCThIO, MapaJlJIEIbHON €r0 OCH, TaK, YTO B CEUYEHUU IMOIYUYHIICS KBaJpar.
Haiinure paccTtosiHue OT OCH IWJIMHJIPA A0 CEKYIIEH MITOCKOCTH.

25. Jlmamerp OCHOBaHUS INUIMHApPA paBeH | M, BBICOTA IWIMHApPA paBHA JTHHE
OKpYXHOCTU OCHOBaHUsI. HaliTu mutomiaap O0KOBOM MOBEPXHOCTH IIJIMHIPA.

26.  CkonbKO TOHAMOOWMTCS KpacKd, 4YTOOBI IMOKPACHTh OaK IMJIMHAPUYIECKOU
(dhopmBI ¢ TMaMETPOM OCHOBaHHS 1,5 M U BBICOTOM 3M, €CliM Ha OJMH KBaJPATHBIA METP
pacxonyercs 200 rp kpacku?

27. OceBoe ceueHue HWIMHIApPAa — KBaApar, JUaroHaidb KOToporo paBHa 20 cM.
Haitaure ninomaas OCHOBaHUS LMJIMHAPA

28.  OcHOBaHHWEM MPSMOTo NapajuieNienumneaa spiusercs poMO ¢ auaroHansmu 10
cM " 24 cMm, a BbIcoTa mapamienenunena paBHa 10 cMm. Haiigute Oonbleto JuaroHaib
napaJyiesienumnea.

29. Haiitu auaroHanb W 00BEM NPSIMOYTOJIBHOTO MapajUieenuieia, €ClIu ero
U3MeEpEHUs paBHbI 8 ¢cM, 9 cM 1 12 cm.

30. bokoBoe pebpo MpaBUIIBLHON TPEYTroOJbHONW MHUPAMUIBI PAaBHO 5 CM, a CTOpOHA
OCHOBaHUs paBHa 6 cM. HaliauTte miomaas 60KOBOI MOBEPXHOCTH MTUPAMHUIBI.

31. Ilnomans ceueHus Iapa MIOCKOCTHIO paBHA 20cM2, a paccTOSIHUE OT LIEHTpa
Iapa J1o ceKyIen miockoctu paBHo 4 M. Haiiqure o0bem mapa.

32.  OcHoBaHME TUPAMUIBI — IPSIMOYTOJIbHBIA TPEYTOJBHUK, KATET KOTOPOTO PaBEH
40 M, a runoteHy3a paBHa 41 M. Brwicota mupamunel paBHa 20 M. Haiinute oObem
MAPaAMU/IBI.

33. BricoTa mpaBuIbHOW YETHIPEXYroJIbHOM mupamMuibl paBHa 4 cMm, a anodema
oOpa3yeT ¢ BeicoTOl yrou B 45°. Haiinure tuiomniaas O0KOBOM MOBEPXHOCTH MTHUPAMU/IBI.
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34. Pa3BepTka OOKOBOM MOBEPXHOCTH LMJIMHAPA — KBaJApPaT CO CTOPOHOM, paBHON
2cM. Halimute 06beM mutiHpA.

35. Oo0pa3yromas KOHyca HaKJIOHEHa K IJIOCKOCTH OCHOBaHUS moj yriiom 60°, a
paccTosiHie OT IIEHTpa OCHOBAaHHS N0 0Opa3yrolieil paBHO V3 M. Haiimure mromans
OOKOBOI MOBEPXHOCTU KOHYCA.

36.  Ilnomans MOIHOM MOBEpXHOCTH KyOa paBHa 24 cM?. Haiimure ero oonem.

37.  IIpsAsMOYrojibHUK, CTOPOHBI KOTOPOTO PaBHBI 2 CM U 5 cM, BpallaeTcs BOKPYT
MeHbIIIel cTopoHbl. HalimuTe 06beM Tena BpalieHus.

38. CropoHa OCHOBaHUS MPaBUIBHON YETHIPEXYTOJIHHON MUPAaMUABI PaBHA 5\2 m,
6okoBoe pedpo paBHO 13 M. Haitaute o0beM mupaMuib.

39.  CropoHBI OCHOBAaHHS MPSMOYTOJBHOTO MapalieNenueaa paBHbl 2 cM 1 3 cM, a
qUaroHaigp paBHa 7 cm. Halgure momanpe MNOJHOW IMOBEPXHOCTH MPAMOYTOJIBHOIO
napajuieenuIea.

40.  IIpsaMoyroimpHBIN TPEYTOJBHUK, KATET KOTOPOTO paBeH 4 M, a THIIOTCHY3a paBHA
5 M, Bpamaercsi BOKpyr 0oJbliiero kateta. Halimute o0beM Tena BpallieHus.

41. BoxoBoe pebpo IPaBUIILHOMN YETHIPEX YT OJIbHOMN IPU3MBbI
ABCDA1B1C1D1 paBro 6\3 M, a cTopona ocHOBaHHs paBHa 6 M. Haiigure yrom mMexmy
npsiMbiMu AB1 u CDa.

42. BricoTa KOHyca paBHa 8 CM, a paaWmyCc OCHOBaHHUS paBeH 6 cm. Haiigurte
oAb OOKOBOM MOBEPXHOCTH KOHYCA.

43. Cropoust AB u AD ocHOBaHMS HpSIMOYTOJIBHOTO —Mapajulesieunena
ABCDA1B1C1D:1 paBubsr 6 M 1 8 M, yron mexny auaronansio ACi mapamienenunena u
IJIOCKOCTBIO OCHOBaHUsA paBeH 45°. Hailinute cunyc yrina mexay npsamod ACiu
mI10cKOoCcThi0 ABB1.

44,  Jlmaromams KyGa pasra 2\3 M. Haifmte mioma/s ero moiHoH MOBEPXHOCTH.

45. Ha paccrosgauu 9 cM OT 11eHTpa 11apa IpoOBEACHO CEUEHUE, JUIMHA OKPYKHOCTH
KoToporo paBHa 24 cM. Halimure o0bem mrapa.

46. B xonyce mimnHa oOpasyrolieit paBHa 5, a paanyc ocHoBaHUs paBeH 4. Haiinurte
o0BeM KOHYycA.

47. Hawet Tpu Touku: A(4;-2;5), B(2; 2; 1), C@3; 6; 1) B paexapToBoit

MPSIMOYTOJIBHOM cucTemMe koopAauHat. Haiitu: a) KoopaAuHATBHl BEKTOPOB AB u AC; 0)

ckaisipHoe npousseeHue Bekropos AB i AC, B) yron Mexy sekropamu AB g AC

48. Bpluucnuth IUTOMAAL TpeyroibHuka ¢ BepmmHamu A(—4;4;4), B(3;1;0),
C(—1,0;6).

49. Haitnure nnuny BekTopa E, ecmm A(—1;—1;1) u B(=3;1; 0).

50. Touka M He nexur B 1uiockoctu tpeyroiabHuka ABC, K — cepennna MB.
KakoBo B3aumnoe pacrnonoxxenue npsmeix MA nu CK?

—_—  — — —

51.  Vmpocrtute BBIpaXKEHUE: AC+BB; +BA+D,B+B,D,+ DC eciu
ABCDA\B:C:D: - napannenenunes.

52.  Haiiaure cymmy BekTopoB: @(4;2; —4) u b(6: —4:10).

53.  Haiiaure qiuny Bektopa @ — SE, ecm @(2;1;—5), b(—3;0;1).
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54. HaiiguTe IIMHY BEKTOPA AB, ecim A(2; —5:3) u B(5:1; —2).
55.  JlaHBI BEKTOPBI ﬁ[—l; 3-3)u BC(4; —5; 1). HaiiauTe KOOpMHATEI
¥ JUIMHY BeKTopa AC.

56.  OceBoe ceueHne NUIMHIPA SIBISETCS KBAapaT, JHAroHaJIb KOTOPOTO paBHA

8\/5 cM. Haiigure 0o0beM HUIHHIPA.

57. B mpaBWIbHOW YETHIPEXYTOIbHOM MUpamMuge O0KOBoe pedpo 0Opa3yeT
C IWI0CKOCTBIO ocHoBauus 45°. CTOpOoHa OCHOBaHMS NMPaMUIEI 6 CM.

Haiinute 06bemM mupamMus.

58.  Haiftu ckamsipHoe mpousseaenue Bekropos: @(1,—2,1) u b (2,0,1)
59.  Haiiaure yron mesxay Bekropamu: a) @(1,1,1) u E[l, -1,-1),
60.  Haiit kocumyc yrima mexay Bekropamm: @(2,—1,1) n b (4,—3,5)
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Kpurepun ouenku
Kpurepuu onenku (3xk3amMeH)

KpnTeplm OLICHKHU PE3yJbTAaTOB BBINNOJHCHUS
TCOPETHYECCKOI0 3a/IaHUA

baniel 3a
KPUTEPUU OLICHKU

MaxkcuMaJbHBII
o0aa — 1 6as1a

- JIEMOHCTpUpPYET TiOyOOKOe, TIOJIHOE 3HaHUE U TIOHUMaHUE
MIPOrpPaMMHOT0 MaTepHaa;

- HCYEpIIbIBAIONIE, IOCJIEI0BATEIbHO, TPAMOTHO M JIOTUYECKH BEPHO
u3Jlaraet MaTepua,

- JIaeT TOYHOE OTNpe/ICIICHUE U UCTOJIKOBAHNE OCHOBHBIX IMOHSATHU;

- T1puU OTBETE JIEMOHCTPUPYET CAMOCTOSTENBHOCTb CY)KIICHUH,
MPUBOJUT BEPHBIC aPTYMEHTHI, JIETIAeT MPABUIbHBIEC BHIBOIBL;

- IPaBUJILHO U OOCTOSATEIHHO OTBEUAET HAa COMYTCTBYIOIINE BOIPOCHI.

1

- JEeMOHCTpUpYeT TIJIy0OKoe, IIOJIHOE 3HaHWE U IIOHUMaHUe
[IPOrpPaMMHOT0 MaTepHaa;

- B OCHOBHOM IpaBWJIbHO, 0€3 N3MEHEHHsI OCHOBHON CYTH I'pPaMOTHO U
JIOTMYECKU BEPHO U3J1aracT MaTepHal;

- JIONyCKAaeT HECYIECTBEHHbIE HETOYHOCTH IPU ONpPEIENCHUH U
HCTOJIKOBAaHUU OCHOBHBIX TIOHATHUI;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOSITEIbHOCTh CYXKICHHUH,
IPUBOJUT BEPHbIE apPryMEHTBI, BEPHO, HO C HE3HAUUTEIbHBIMU
olKMOKaMu JIeaeT BbIBOJIBI;

- NpaBUIbHO, HO COBEpIIAs HE3HAYUTEJbHBbIE OIIMOKM, OTBEYaeT Ha
COITYTCTBYIOILIME BOIPOCHI.

0,6

-pacKpbIBacT OCHOBHOE COJACpXKaHWE yd4eOHOro Marepwaia, HO
O0OHaAPYKUBAIOTCS CYILIECTBEHHBIE poOeIbI B IMOHUMaHHUU
MPOrPAMMHOI0 MaTepuaia

- HEMOJIHO, HapylIas MOCIIEI0BATEIbHOCTD U3JIaraeT MaTepual;

- JIOMYCKAaeT OIMOKH B OMPENETEHWH MU HCTOJKOBAHMH OCHOBHBIX
MMOHSATHU;

- NpU OTBETE€ JAEMOHCTPUPYET CAMOCTOSTEIBHOCTh CYXICHU,
MPUBOJUT YACTUYHO BEPHBIE apTYMEHTBI, OTJAEIbHbIC BBIBOJBI HEJIb3S
CUHTATh BEPHBIMU U OOOCHOBAHHBIMU;

- CTYIEHT WCHBITHIBAET 3HAYUTEIBHBIE 3aTPYJHEHHs, OTBEYass Ha
CONYTCTBYIOIIUE BOMIPOCHI.

0,3

- HE 3HAET 3HAUUTEITHFHON YacTH MPOrpaMMHOTO MaTepuaia, JOMyCcKaeT
CYIIECTBEHHBIE OLTHOKHY;

- HE 3HAaeT WIM JaeT HEBEPHOE OIpEJCICHNE W HCTOJIKOBaHUE
OCHOBHBIX TTOHSITHI

- HE MOXET TPHUBECTH BEPHBIC APTYMEHTHI, JeJIaeT HENpPaBWIbHbBIC
BBIBOJIbI;

- HEBEPHO OTBEYAET HA COMYTCTBYIOIINE BOMPOCHI.

UTOoro
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KpuTtepun onieHKH NPaKTHY€CKOT0 32/IaHUSA 110
ajreodpe

Banasl 3a
KPUTEPUH OLIEHKHU

Xox peuieHWs BEpHBIH, NPHUBEICHO BEpHOE OOOCHOBAHHOE

pEIIeHNE, OJTYYEH BEPHBIM OTBET 1o
Xon peuieHdss BEpHBIM, HO JONyIIeHAa OJHA OIIKWOKa 1
BBIYHCIIUTEIBHOIO XapaKTepa,

Pemenne Ha4yaTo JIOTUYECKH BEPHO, JOIIyIlEHa
BBIUMCIINTENIbHAS OIIMOKA; MM pelleHHe He JOBEIEHO [0 0,5
KOHIIA4, OTBET OTCYTCTBYET

HeBepHoe pemieHne, HEBEpHBIM OTBET WM OTCYTCTBUE 0
peleHus

UTOro 15

Ne | Kputepuu olleHKH NPaKTHYeCKOro 3a/JaHusA Mo reomeTpuu | bajibl 3a kputepuu
OLICHKHU
1 HalJIeH BEpHBIN CIIOCO0 peIeHus;
MIPHUBEJICHA BEPHAs MOCIIEA0BATEILHOCTh BCEX LIArOB PEIICHUS;
BEPHO OOOCHOBAaHbI BCE KIIIOUEBbIE MOMEHTBI BBIOPAHHOTO
crioco0a peleHus;
BEPHO OTMEUECHBI HAa YEPTEIKE CBOMCTBA BCEX MPEACTABICHHBIX 15
B yCJIOBUU (UTYP U UX JIEMEHTOB;
BEPHO BBIIIOJHEHBI Bce IPe0OPa30BaHus U BHIUMCIICHUS;
MI0JTyYeH BEPHBIIl OTBET
2 HalJIeH BEPHBIN CIIOCO0 peIIcHUs;
MIPUBEJICHA BEPHAs MOCIIEIOBATEIBHOCTD BCEX IIarOB PELICHUS;
JOMYILIEHbl OTCYTCTBUS ¥ (WJIM) HerpyoOble OIUOKU B
00OCHOBAHHUSAX KIIFOUEBBIX MOMEHTOB;
BEPHO OTMEYEHBbl HAa YEpTEXE CBOICTBA INPE/ICTaBIECHHBIX B 1
ycroBuH (UTYp W MX 3JEMEHTOB, KOTOpPBIE HIPAIOT BAKHYIO
POJIb B PEIICHUH 33]1a9H;
JONyIIeHa OJHa HerpyOas BBIYMCIUTENIbHAs OIIMOKa, He
BIIVSIFOIIME HA IPAaBUIBHOCTD JATbHEHUIIETO X012 PeIICHHSI
3 | X0OA peleHNs BEPHBIi;
pelieHre, BO3SMOXKHO, HE 3aBEpIICHO;
JOMYyUIeHbl OTCYTCTBMS Y (MJIM) HerpyOble OmMOKH B
00OCHOBAHHUAX KIIFOUEBBIX MOMEHTOB;
OTMEYEHHBbIE Ha YepTeX e CBOMCTBAa MPEACTaBICHHBIX B
yCIOBUU (UTYP U UX 2JIEMEHTOB UMEIOT HETOYHOCTH; 0,5
JONYyUIeHbl Herpyoble OHmMOKM B  BBIYMCIECHUSAX U B
npeoOpa3oBaHUsAX, HE BIMAIONIME HA TPABIIBHOCTH XO/a
pereHus;
B pe3yjibTaTe 3TUX OIMMOOK MOKET OBbITh MOJy4eH HEBEPHBIH
OTBET
4 | HeBepHOE peIIeHNE, HEBEPHBII OTBET WJIM OTCYTCTBHE PEIICHHS 0
MTOT'O 15
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