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1. Pe3yabTatbl 00ydyenusi, periamentupoBaiubie ®I'OC COO ¢ yuerom
eo1roC C110

[IpeameTHBIE pe3yabTaThl HA 0A30BOM YPOBHE OTPAXKAKOT:

JIP6 01. Brnamenue meromgamMu JOKa3aTeNbCTB, alTOPUTMAMM DEIICHUS 3a7ad;
yMeHHe (OPMYIUPOBATh OMPECIICHUS, aKCHOMBI U TEOPEMBbI, NMPUMEHSTh HUX,
IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ pELICHUS 3a]1ay;

JIP6 02. YmeHue onepupoBaTh NOHATUSMU: CTENEHb YHCIA, JIOTApU(PM YHUCIA;
YMEHHE BBINOJHATh BBIUMCICHHE 3HAUEHUN M NpeoOpa3oBaHMs BBIPAXKEHUU CO
CTENEHAMM U  Jorapudmamu, mpeoOpa3oBaHus  JPOOHO-palMOHATbHBIX
BBIPAKECHUN;

JIP6 03. YMeHue omepupoBaTh MOHATUSMH: pPalMOHAIbHBIE, WPPALMOHAIBHEIE,
MOKa3aTelIbHbIE, CTENIEHHBIE, JIOTapu(PMUUECKUE, TPUTOHOMETPUYECKHE YPABHEHHUS
Y HEPABEHCTBA, UXX CUCTEMBI;

JIP6 04. YMeHue omepupoBaTh MOHATHAMU: (YHKUHS, HENpepbiBHAs (DyHKIIU,
IPOU3BOJHAs, MEepBOOOpa3Has, OIpEAEICHHBIH WHTErpan; yYMEHUE HaXOAMTh
IPOU3BOJHBIE 3JIEMEHTApHbIX (YHKIUH, HCIOJIb3Ys CIPABOYHBbIE MaTepuabl;
UCCIIEIOBaTh B MPOCTEHIIMX CiaydasX (YHKUMM HAa MOHOTOHHOCTb, HAXOAMTb
HauOOoJIbIINE U HAUMEHbLINE 3HaYeHUs (PYHKIUI; CTPOUTH Ipa@Ku MHOTOUJICHOB
C  HCIOJB30BAaHWEM  alllapaTa MAaTeMAaTHMYECKOrO  aHajiu3a;  IPUMEHSATH
IIPOU3BOJIHYIO npu pELICHUH 3a1a4y Ha JBIYKEHUE; pemarb
MPaKTUKOOPUEHTHUPOBAHHBIE 33/1a4M HAa HAUOOJbIINE U HAUMEHBIINE 3HAYEHUS, Ha
HaXO0XKJEHUE MyTH, CKOPOCTH U YCKOPEHMUS;

JIP6  05. VYwmenue onepupoBaTh MOHATHSAMHU: palMOHAIbHAs  (yHKIMS,
nokKaszaresibHass (yHKLMs, cTeneHHas (QyHKUUs, Jorapugmuueckas ¢(yHKUIHS,
TPUTOHOMETPHUUECKHE (PYHKIUHU, OOpaTHbIe (DYHKIMH; YMEHHUE CTPOUTH rpaduku
U3YYEHHBIX (PYHKIUH, HWCHOJIb30BaTh TIpauKU NpHU H3YYEHHH NPOLECCOB U
3aBUCUMOCTEM, MPU PEIICHUM 3a/ad U3 JPYrux y4eOHbIX MPEAMETOB U 3aJad U3
peasibHOM JKU3HHU; BBIPAXKaTh (POpMYJIaMU 3aBUCUMOCTH MEXAY BEIMUYNHAMU;

JIP6 06. YmMmenue pemaTh TEKCTOBBIE 33/Ja4d Pa3HbIX TUIOB (B TOM YHCJIE Ha
OPOLEHTHI, AOJAM U YacTH, Ha JBM)KEHHE, pabOTy, CTOUMOCTb TOBAapOB U YCIYT,
HAJIOTH, 3aJla4i U3 O0JIaCTU YTNpaBJICHUS JTUYHBIMU M CEMEUHBIMH (PUHAHCAMU);
COCTABJISITh BBIPAXXEHUS, YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHUIO
3aJjauM, HWCCJIEI0BaTh IOJYYEHHOE pELICHHE W OICHUBAaTh IMPaBIONOJA00HOCTh
pEe3yJbTaTOB;

JIP6 07. YMeHue onepupoBaTh MOHATHUSAMU: CpeAHee apu(pMeTHYecKoe, MearaHa,
HauMOoJIblIEE W HaWMEHbIlIee 3HAYEeHUs, pa3Max, JHUCIEepCUs, CTaHJAPTHOE
OTKJIOHEHHWE YHUCJIOBOIO HalOpa; yMEHHUE U3BJIEKaTh, WHTEPHPETUPOBATH
uHpopMalMio, MpeACTaBICHHYI0 B TalONMWIaxXx, Ha JuarpaMmax, Trpadukax,
OTpaXalolllyl0 CBOWMCTBA pealbHBIX TMPOIECCOB U SBJICHUHN; MPEICTABIAThH
MH(POPMAIIMIO C MOMOILIBIO TAaOJIUL M JUarpaMM; HCCIIENOBATh CTATUCTUYECKUE
JaHHbIE, B TOM YHUCJIE€ C MPUMEHEHHEM TIpapUuecKUX METOJOB U DJIEKTPOHHBIX
CpPEICTB;



JIP6 08. Ymenue omnepupoBaTh MOHATUSIMHU: CIIYYalHBIA OMNBIT M CIydaiiHOE
COOBITHE, BEPOATHOCTh CIYYaHOTO COOBITHSI; YMEHHE BBIYHUCISATH BEPOATHOCTH C
UCITOJIb30BAaHUEM 5 TpadUUECKUX METOJOB; MPUMEHSATH (POPMYIIBI CIOXKEHHUS W
YMHOXKECHHSI BEPOSITHOCTEH, KOMOMHATOpPHBIE (DaKThI W (POPMYITBI TIPH PEIICHUH
3a/1a4; OICHUBATh BEPOSTHOCTH PEATHHBIX COOBITHIA, 3HAKOMCTBO CO CITyYailiHBIMU
BEJIMYMHAMH; YMEHHE TPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YUCET B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSAX;

JIP6 09. VYwmenue omnepupoBaTb MOHATHUSMU: TOYKa, TNpsiMasi, IJIOCKOCTh,
MPOCTPAHCTBO, ABYIPAHHBINA YTOJI, CKPEIIMBAIOIINECS MPSIMBbIE, TAPAJIIEIbHOCTh U
MEPIEHAUKYJISIPHOCTD MPSIMBIX U IUNIOCKOCTEN, YTOJ MEXKY MPSIMBIMH, YTOJ MEKITY
MPSAMON U TUJIOCKOCTBIO, YrOJl MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH JO
IJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBbIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMU;
YMEHHUE HCIOJIb30BaTh NPHU PEIICHUU 3aJa4 HM3Yy4YeHHBbIE (DAKThl U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OIIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

JAP6 10. VYwmenuwe onepupoBaTh TMOHSATUSMU: MHOTOIPAHHHUK, CEUCHHUE
MHOTOTpaHHHMKA, KyO0, TMapajieNenumnes, Mpu3Ma, nOupamuaa, ¢urypa u
MOBEPXHOCTh BpAIllEHUs, MWIWHIP, KOHYC, Mmap, cdepa, cedeHuss QUrypsl
BpalleHus, IUIOCKOCTh, Kacaromasics cdepbl, MNWIMHIpPA, KOHYyca, IUIOIIA b
MOBEPXHOCTU MUPaMUbI, TPU3MbI, KOHYCa, WJIMHIpPA, IUIOMAIb cepbl, o0beM
Ky0a, MpPsSMOYrOJbHOTO MapajuieJienumneaa, MUPaMUJbl, TPU3MbI, IWIWHIPA,
KOHYycCa, I1apa; yMeHUue M300pakaTb MHOTOTPAHHUKU U MOBEPXHOCTU BpallCHUS,
MX CEUYCHHS OT PYKH, C MOMOIIBI0 YEPTEHKHBIX MHCTPYMEHTOB W 3BJIECKTPOHHBIX
CPEACTB; YMEHHME pacno3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE, YMEHHUE
pacrno3HaBaTh NPaBUWIbHBIE MHOTOTPAHHUKU;

JIP6 11. YMeHue onepupoBaTh MOHATUAMHU: IBHXKEHHE B TPOCTPAHCTBE, MOA00HBIE
burypsl B IpOCTPAHCTBE; UCIOJIH30BaTh OTHOIICHUE IUIOMIAJCH MOBEPXHOCTEN U
00BEMOB TTOI00HBIX (UTYp TIPHU PEUICHUU 3a]1aY;

JIPG 12. YMeHue BBIYUCISATh TCOMETPUYECKUE BEIIMUMHBI (JIJTMHA, YToJ, TIOMIAIb,
00BeM, TUIONIAb TOBEPXHOCTH ), UCIIOJIb3YsI H3yUYEeHHbIE (DOPMYJIIBI U METO/IBI;

JIP6 13. Ymenue onepupoBaTh MOHATUSIMH: TPSIMOYTOJIbHAS CHUCTEMa KOOPJIMHAT,
KOOpPJIWHATBl TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKASIPHOE MPOU3BEICHUE,
YroJl MEXAY BEKTOpaMHM, CyMMa BEKTOPOB, MPOU3BEACHHE BEKTOPA HA YHUCIIO;
HaXOJUTh C TOMOIIBI HW3YYEHHBIX (HOPMYJ KOOPIMHATHI CEPEIUHBI OTPE3Ka,
paCCTOSTHUE MEXKYy ABYMSI TOUKAMU;

JIPG 14. Ymenue BoIOUpATh MOIXOMSIINN U3YUYEHHBIA METOJT JIJIsl PEIICHUS 3a1auH,
pacro3HaBaTh MaTeMaTH4eckue (pakThl 1 MATEMATHYECKUE MOJIEIU B MPUPOIHBIX
U OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE, YMEHHUE IMPUBOJIUTH MPUMEPHI
MaTEMaTUYECKUX OTKPBITUNA POCCUMCKOW U MUPOBOW MaTeMaTUYECKON HAYKHU.

TpebGoBanust K  NpeIMETHBIM  pe3yjibTaTaM  OCBOCHMSI  YIIIyOJIEHHOTO
Kypca MaTeMaTHKH JOJDKHBI BKIIOYaTh TPEOOBaHUSA K pe3yJabTaTaM OCBOCHHUSA
0a30BOro Kypca U JONOJHUTEIBHO OTPAKATh!

JIPy 01. YMenue omnepupoBaTh MOHATUSMHU: OIPEAEICHHE, AKCUOMA, TEOpEMa,
CJIEICTBUE, CBOMCTBO, IPU3HAK, J0KA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH;
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yMeHHE (QOopMyaupoBaTh O00paTHOE U  IMPOTUBOIOJOKHOE  YTBEP)KIEHUE,
IIPUBOJUTH IIPUMEPHI M KOHTPIPUMEPBI, MCIOJIB30BATH METOJ MaTeMATHYECKOU
WHAYKUUW; TPOBOJUTH JIOKA3aTEIbHBIE pACCYXACHHUS NpPU PELICHUHA 3a7ad,
OLICHMBATh JIOTHYECKYIO IPABUIBHOCTD PACCYKICHU;

APy 02. VYmeHume omnepupoBaTh IOHATHIMHU: MHOXECTBO, ITOAMHOXKECTBO,
olepaury HajJ MHOXXECTBAMH; YMEHHUE MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJIs1 ONIMCAHUS peabHBIX IPOLECCOB U SBJICHUM U IPU PEIICHUN 3a1a4, B
TOM YHCJIE U3 JPYTUX YYEOHBIX MIPEIMETOB;

Py 03. YMmenue onepupoBaTh NOHATUSAMU: rpad, CBI3HBIN rpad, AEpeBO, UK,
rpadp Ha IJIOCKOCTH; YMEHHUE 3a/laBaTb M ONKUCBIBATH Tpadbl pa3IMuHBIMU
crioco0aMu; UCIOJIb30BaTh Tpadbl MPHU PEIICHUH 3a]1aY;

JIPy 04. YmeHue cBOOOHO ONEpUpOBaTh MOHIATHIMU: COUETAHHE, NIEPECTAHOBKA,
YUCJIO COYETAaHUM, YUCIIO MEPECTAHOBOK, OMHOM HBIOTOHA; yMEeHHE NPUMEHSTH
KOMOMHATOpHBIE (DAKTHI U PACCYKACHUS ISl PEIICHUS 3a1a4;

[Py 05. YMenue onepupoBaTh NOHATUAMH: HATYPAJIbHOE YHCIIO, LEJIOE YHUCIIO,
OCTaTOK MO MOJYJIFO, PalMOHAIBHOE YHCII0, UPPALMOHAIIBHOE YUCIIO, MHOXKECTBA
HaTypaJbHbIX, LENbIX, pAlUOHAIbHBIX, JEHCTBUTEIBHBIX YHUCEN; YMEHHE
UCIOJB30BaTh IMPU3HAKU JIEIMMOCTH, HAaWMEHbUIMM OOIMH JAenuTeNlbh U
HauMeHblllee oOIlee KpaTHoe, auropuT™M EBkiuaa mnpu  pemieHud  3aaad;
3HAKOMCTBO C Pa3JIMYHBIMH ITO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS],

JIPy 06. VYmeHue cBOOOIHO ONEpPUPOBATH MOHATUSIMH: CTENEHb C ULEJIbIM
MOKa3aTelieM, KOpPEHb HaTypalbHOW CTENEeHH, CTeNeHb C paluOHAIbHBIM
MOKa3aTelieM, CTEeNeHb C JACUCTBUTENbHBIM (BEUIECTBEHHBIM) IOKa3aTeleM,
jgorapudM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

APy 07. VYmeHune onepupoBarb NOHATHIAMHU: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN M HEPaBEHCTB,
PaBHOCWJIBHOCTh  YPaBHEHHW, HEPAaBEHCTB M  CHCTEM, palHOHAJIbHBIC,
UppaLHOHAIbHBIE, NIOKa3aTeJIbHBIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHs, HEPAaBEHCTBA M CHUCTEMBI; YMEHHE pEIIaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C MOMOUIBIO PA3JIMYHBIX IIPUEMOB; PEIIATH
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MApPAMETPOM; IMPUMEHATH YPaBHEHUS,
HEpPaBEHCTBA, MX CUCTEMBI IS PELICHUS MaTEMaTHYECKUX 3aJad M 3aJad M3
pa3TUYHBIX 00JaCTel HAYKU U PealTbHOM KU3HU;

Py 08. YMmenue cBo001HO oniepupoBaTh NOHATUSIMU: rpaduk QyHKIUH, 0OpaTHas
byHKUMs, KOMOO3UIUS (DYHKIMHI, JTUHEWHas (yHKUUSA, KBaApaTUdHas (QyHKIuS,
cTeneHHass (PYHKIUS C LEJIbIM [0Ka3aTeleM, TPUTOHOMETpUYECKUE (YHKIIUH,
oOpaTHbIC TpUTOHOMETpUUYeCKHe (DYHKIMH, MOKa3aTelibHAas W Jiorapudmudeckas
byHKIIUKA;, yMEHUE CTPOUTh Tpaduku (YHKIUH, BBIMOIHATH MPEOOpPa3OBaHUS
rpadukoB HyHKIIHIA;

YMEHHE HCMOJb30BaTh Tpaduku (QYHKIMM A7 UW3Y4YEHHUS MPOIECCOB U
3aBHCHMOCTEH MpU pelIeHUH 33/1a4 U3 APYTUX YYEOHBIX MPEAMETOB U U3 PeaTbHOU
KHU3HU; BbIpaxaTh (POpMyJIaMH 3aBUCUMOCTH MKy BeIMUYMHAMH;

yYMEHHE CBOOOIHO ONEPUPOBAThH MOHATHUSIMHU: Y€THOCTh (PYHKIIMH, IEPUOAUYHOCTD
(YHKIMM, OTPAaHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTb (YHKIIMH, 3KCTPEMYM
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byHkuuu, HauOoJsblllee M HAMMEHbIIEe 3HaYyeHUs (PYHKIMU Ha MPOMEXKYTKE;
yMEHUE POBOJUTH UCCIIEI0BAHNE (PYHKITUY;

YMEHHE UCMOJIb30BaTh CBOMCTBA U rpaduKu (PYHKIMHA A pElIeHUs ypaBHEHUH,
HEpaBEHCTB W 3aJa4 C IapameTpamu; u300pakaTh HA KOOPAMHATHOW IUIOCKOCTH
MHOYKECTBA PEIUICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM,;

APy 09. Ymenue cBOOOAHO OIEpUPOBATH MOHITHUSMU: TMOCIEIOBATEIBHOCTD,
apudmeTnyeckass MporpeccHs, TeoMEeTpUYecKass Mporpeccus, OECKOHEYHO
yObIBaromias reoMEeTpUYECKast MIPOTpeECCHs; YMEHHE 3a/1aBaTh
MOCJIEIOBATEIBLHOCTH, B TOM YHCJIE C TOMOUIBI0 PEKYPPEHTHBIX (POPMYIL;

1Py 10. YMmenue onepupoBaTh NOHITUSIMU: HEMPEPHIBHOCTH (DYHKIIMH, ACUMITOTHI
rpaduka QyHKIMHU, IEpBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, T€OMETPUUYECKUN U
¢u3nyecKkuil CMBICI HPOU3BOJHOW, MEpPBOOOpa3Hasi, ONPEICICHHBIN HHTErpal;
yMEHUE HaXOAUTh AaCUMNOTOTHI rpaduka (QYHKIUM; YMEHHUE BBIYHUCIATH
IPOU3BOJHBIE CYMMBbI, IPOU3BENCHHS, YaCTHOTO W KOMIO3UMUMU (YHKLUMH,
HaXOJUTh YPaBHEHHUE KacaTeIbHOU K rpaduKy PpyHKIIUY;

YMEHUE MCHOJb30BaTh MPOU3BOAHYIO JJIsl MCCIENOBaHUA (DYHKUMM, I
HaxO0JICHUS HAWIYYIIETO PEIICHHS B TNPUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
PKOHOMHYECKMX M (U3UYECKUX 3aJadax, [Js OINpEeAeNeHHs CKOPOCTH U
YCKOPEHMS; HAXOAUTh IUIOMAAM W 00beMbl (UIyp € TOMOILBIO HHTErpaa;
INPUBOJIUTH  NIPUMEPHl  MAaTeMaTHYECKOrO  MOJEIUPOBAHUA C  MOMOUIBIO
nudepeHnanbHbIX YpaBHEHUH;

APy 11. YMenue onepupoBarh MOHITUSMH: KOMILJIEKCHOE UYHCIIO, COMPSKEHHBIE
KOMIUIEKCHBIE YMCia, MOJIYJb M apryMEHT KOMIUIEKCHOTO 4Hcia, (opma 3amnucu
KOMIUIEKCHBIX 4Hcell (FeoMeTpuuecKas, TPUTOHOMETpUUEcKasi U anreOpanyeckas);
YMETb NPOU3BOJAUTH apU(PMETHUECKHUE JEUCTBUS C KOMIUIEKCHBIMU YHCIaMH;
IIPUBOJUTH NIPUMEPHI UCIIOIb30BaHUA KOMIUIEKCHBIX YHCEIT,

1Py 12. YMmenue cBOOOAHO ONEpHpOBaTh MOHATUSIMU: CpeAHEE apu(PMeTHIECKOe,
MeauaHa, HauOoJblllee W HaWMEHbIlEe 3HAYEHHUs, pa3Max, JAUCIEpCHs,
CTaHJAPTHOE OTKIIOHEHHWE JIJIs1 OTIMCAHUS YACIIOBBIX JAaHHBIX; YMEHHE UCCIEN0BATh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCII€ C PUMEHEHHEM TpaUuecKuX METOJO0B U
AJIEKTPOHHBIX CPEACTB; TpadUyecKH HCCIEAOBaTh COBMECTHbIE HAOJIOJCHUS C
MOMOIIBIO IUArPaMM PACCEUBAHUS U JIMHEWHOW PETPECCUH;

JPy 13. VYMeHue HaxXxoguThb BEpPOSTHOCTH COOBITUH C HCIOJIb30BAHUEM
rpaUyecKux METOAOB; NMPUMEHSTH AJI pelleHus: 3a1ad (popMyJbl CIOKEHUS U
YMHOKEHHSI BEPOATHOCTEH, (hOPMYITy MOJTHOW BEPOATHOCTH, opmyiny bepryu,
KOMOWHATOpHbIE (akTel uU (GOPMYJBI, OICHUBATH BEPOATHOCTH peaTbHBIX
COOBITUH;  yMEHHME  ONEepUpOBaTh  MOHATHSMHU:  CllydailHas  BEJIMYMHA,
pacrpeneneHue BEpOSTHOCTEH, MAaTEeMaTUYeCKOe OXHUAAHUE, JHUCIEPCUS W
CTaHJIAPTHOE OTKJIOHEHHE CIy4YallHOW BeJIMYMHBI, (DYHKUHUU paclpeneieHus H
IJIOTHOCTH PABHOMEPHOTO, IOKA3aTEJIbHOIO M HOPMAJIBHOIO pPAaCHpEAcIICHUM;
YMEHHE HCNOJb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEACICHUN ISl pELICHUS 3a/ay;
3HAKOMCTBO C TMOHATHUSIMHU: 3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOUYHBIX
UCCJIEIOBAHMI; YMEHHE TIPUBOJIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHUCEI
B MIPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSIX;



1Py 14. YMeHue cBOOOJHO ONEepupOBaTh MOHATUSAMU: TOUKA, MIPsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMH YroJ, ABYTPAaHHBIM YIoJI, TPEXI'PaHHBIN
yroja, TNEepeceKarllnecs, NapajUielbHble M  CKPEIIUBAIOIIMECS  MPSMBIE,
NapaJyieIbHOCTh M MNEPIEHIUKYJISIPHOCTh MPSMBIX U IJIOCKOCTEH, Yrojd MEXIy
OPSIMBIMHM, YTOJI MEXIy HNpPSAMON W IJIOCKOCTBIO, YTrOd MEXAY IUIOCKOCTSIMU;
YMEHHE HCIIOJIb30BaTh MPH PEHICHUH 3a]ad H3y4deHHbIE (DAKTBI U TEOPEMBI
IUTAHUMETPHUH;, YMEHHE OILIEHWBAaTh pa3Mephl OOBEKTOB B OKPYKAIOIIEM MUDE;
YMEHHUE OIEpPUPOBATh IOHATUSMHU: MHOTOIPAHHHMK, CEYEHHWE MHOIOTPaHHUKA,
NPaBWIbHBI MHOTOTPAaHHUK, MpHU3Ma, NHUpaMuaa, QUIrypa © TOBEPXHOCTb
BpallleHusl, LWIMHIP, KOHYC, map, cdepa, pa3BepTka NOBEPXHOCTH, CEUYEHHUS
KOHyCa W LWIMHIpA, NapaJulelbHbIE OCH WIA OCHOBAHMIO, CEYEHHUE Iuapa,
IUIOCKOCTh, Kacawomascs cdepbl, HWINHIpa, KOHYCa; YMEHHUE CTPOUTh CEUEHHE
MHOTOTpaHHMKa, M300pakaTb MHOTOTPaHHUKH, QUIypbl M  I[OBEPXHOCTU
BpAlCHUs, UX CEUYECHHUsI, B TOM YHUCJIE C IIOMOLIBIO AIEKTPOHHBIX CPENCTB; YMEHUE
IPUMEHATh CBOICTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSATENBHO (OPMYIUPOBATH
OINpEENCHHS U3y4aeMbIX (PUTyp, BBIABUTATh TMIIOTE3bl O CBOMCTBAX M MPU3HAKaX
r€OMETPUYECKHUX (UTYp, 0OOCHOBBIBATH WJIM ONPOBEPraTh MX; YMEHHUE MPOBOAUTH
Kiaccupukanuo (GUryp mo paszauyHbIM IMPU3HAKAM, BBIMIOJHATH HEOOXOAUMBIC
JOTIOJTHUTENbHBIE TOCTPOEHUS;

JIPy 15. YMeHue cBOOOJHO ONEpPUPOBATH MOHATUSAMU: IUIOLIAAb (PUTYpBI, 00BEM
¢Gurypsl, BeJIMUMHA yTIia, paCCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
OpSIMBIMH, PAacCTOSHUE MEXAY IIJIOCKOCTSAMH, IUIOW@Ab cgepbl, IUIouaab
NOBEPXHOCTU  MUPAMUJIBI, TPU3MbI, KOHyca, LMJIUHApPA, OO0BEM Kyoa,
IPSIMOYTOJIBHOTO TapaJUIesIeNIUIea, MUPaMUIbl, MPU3MbI, LUJIUHIpA, KOHYyca,
napa; yMeHrue HaX0IuTh OTHOIIIEHHE 00bEMOB MOJA00HBIX (UTYD;

JIPy 16. YMeHue cBOOOHO ONEepupoBaTh MOHITHIMU: ABUKEHUE, TapaJlJIeIbHbINA
NEePEHOC, CUMMETPHSI Ha MIIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, peoOpa3oBaHue
nonoousi, mogoOHble (UIYphl; YMEHUE pAaclO3HaBaTh paBHbIE M MOAOOHBIE
(burypsl, B TOM 4KCIi€ B IPUPOJE, HCKYCCTBE, apXUTEKTYPE; YMEHUE UCIIOIb30BAThH
reOMETPUYECKNE OTHOIICHUS, HAXOAUTh T€OMETPUUYECKIE BEIUYUHBI (AJIMHA, YOI,
wioniaab, o0beM) MpPU PEIICHUU 3aJad U3 JAPYTruX Y4YEOHBIX MPEIMETOB U U3
pEATBLHOM )KU3HU,

JIPy 17. YMmenue cBOOOJHO OMEpUPOBATH MOHATHUSMU: MPSIMOYTOIbHAS CHCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPJIANHATHI BEKTOPA, CYMMa BEKTOPOB,
IPOM3BE/ICHUE BEKTOpa Ha YHUCIO, pa3joXeHHe BEKTopa Mo 0as3ucy, CKalsIpHOe
MPOU3BEJCHUE, BEKTOPHOE IPOU3BEJCHUE, YIOJd MEXKIYy BEKTOpaMHU; YMEHHE
UCIIOJIb30BaTh ~ BEKTOPHBIK M KOOPAMHATHBIA ~ METOJ I pEeLIeHUus
reOMETPUYECKUX3aJad M 3aJad JAPYruX Y4eOHbIX MPEIMETOB; ONEPUPOBATH
MOHATHUSIMU: MaTtpula 2 X 2 u 3 X 3, onpenenuTeslb MaTpylbl, TEOMETPUUECKUI
CMBICIT OIPEICTUTEIS;

JIPy 18. YmeHue MoAenupoBaTh pEalbHbIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKW,
COCTaBJISITh BBIPAKEHUS, YPABHEHHMs, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHIO
3a/layd, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIHW C HCIOJIb30BAHMEM ammnapara
aJreOppl, MHTEPIPETUPOBATH MOJIYUYEHHBIH PE3yNbTaT; CTPOUTh MaTEMAaTUUYECKHUE
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MOJIEJIA C ITOMOIIBI T€OMETPUUYECKUX NOHATUI U BEIUYMH, pellaTh CBA3aHHBIC C
HUMH TPAaKTUYECKUE  3aJaud; COCTaBIATb  BEPOSTHOCTHYKD  MOJEIb U
WHTEPIIPETUPOBATh IOJYYEHHBI pE3ysbTaT; pemarh MPUKIAJHBIE 3a1a4d
CPEACTBAMHM MAaTEMATHYECKOTO AHAJIN3a, B TOM YHCIIE CONUAIBHO-3KOHOMUYECKOTO
U (pU3UYECKOro XapaKTepa;

1Py 19. Ymenue BbIOUpATh MOAXOISAIINN METO ISl pEIICHHS 3a/1a4i; TIOHUMaHHUe
3HaYMMOCTU MATEMATUKU B U3yUYEHUU MPUPOAHBIX U OOIECTBEHHBIX MPOLIECCOB U
SBJICHUM; YMEHUE PACIIO3HABaTh IPOSIBJICHUE 3aKOHOB MAaTEMaTHUKH B MCKYCCTBE,
YMEHUE IPUBOANUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOU
MaTEMaTUYECKON HayKH.

OK 01. Boibupate crocoObl pemieHus 3aiad npoecCUOHATBHONW NEATENbHOCTH
PUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA TOUCKA, AHAIN3a U UHTEPIPETALUN
uHbopMalmu, U HHOOPMALMOHHBIE TEXHOJOTUU JJI1 BBIIOJHEHUS 3a4ay
1po(hecCUOHATIBHOM e TENbHOCTH

OK 03. IlmanupoBaTh M peagu30BbIBaTh COOCTBEHHOE NpodeccHuoHaIbHOE U
JMYHOCTHOE pa3BUTHE, IIPEANPUHUMATEIBCKYIO NEATEIbHOCTD B
npo(ecCHOHANBHOM cdepe, UCIOIb30BaTh 3HAHUS 0 (PMHAHCOBOW IPAMOTHOCTH B
Pa3JINYHBIX KU3HEHHBIX CUTYyalUsIX

OK 04. D¢ dexTnBHO B3aUMOIEUCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE
OK 05. OcymecTBiaTh yCTHYIO ¥ TNHCbMEHHYI0O KOMMYHHUKAIMIO Ha
rocynapcTBeHHOM s3bike Poccuiickoit ®enepaumn ¢ ydetroM ocoOeHHOCTEN
COLIMAJIBHOTO U KYyJIbTYPHOTO KOHTEKCTa

OK 06. IIposBiasATh rpa)xAaHCKO-IIATPUOTUYECKYIO MO3ULMIO, JEMOHCTPUPOBATH
OCO3HAHHOE TMOBEJEHUWE Ha OCHOBE TPAJULUHUOHHBIX  OOIIEYEIOBEYECKHUX
LIEHHOCTE, B TOM 4YHUCJE C YYE€TOM TapMOHU3ALMHM MEKHALMOHAJIBHBIX U
MEXPEJINTUO3HBIX OTHOIIEHUH, NPHUMEHATh CTaHAAPTHl AHTUKOPPYIIIMOHHOTO
MIOBE/ICHHUS

OK 07. CopelicTBOBaTh COXpaHEHHIO OKPYKAIOIIEH CPebl, peCypcocOepeKeHHUIO,
OPUMEHATh 3HaHUS 00 W3MEHEHHWH KJIMMAaTa, M[PUHIUIB OepeXIUBOTO
POU3BOCTBA, 3()(PEKTUBHO JEMCTBOBATH B UPE3BBIYANHBIX CUTYALIUSIX

[1K 1.3. (CB)9kcrnyatupoBaTh CyJJOBbI€ SHEPT€TUYECKHUE YCTAHOBKH

[TIK 1.1. (BM) O6ecnieunBaTh ONTHUMAJIBHBIA ~ PEXUM  pabOTHI
ANEKTPOOOOPYIOBaHUS U CPEACTB aBTOMATUKH C YYETOM UX (DYHKIIMOHAIBLHOTO
HA3HAYCHUS, TEXHUYECKUX XapaKTEPUCTUK U MIPABUII IKCILTyaTalluu

[IK 1.4. (BIl) DOxkcmmyatupoBaTh paboume yCTPOHCTBA HW  000pYy/IOBaHUE
3€MCHapsI0B

K 1.1. (CM) OobecneunBaTh TEXHHYECKYIO OKCIUTyaTalli0  TJIABHBIX
HHEPreTUYECKUX YCTAHOBOK CY/[HA, BCIIOMOraTEIbHBIX MEXaHU3MOB U CBSI3aHHBIX C
HUMU CHUCTEM YIPABJICHHUS

[1K 3.1. (OIT) Opranu3oBeiBaTh paboOTy MEpCcOHaIa o 00paboTKe MEepeBO30YHBIX
JOKYMEHTOB ¥ OCYILUECTBJIEHUIO pAacyeTOB 3a YCIYIHW, MPEAoCTaBIIIeMbIe
TPAaHCIIOPTHBIMU OpraHU3ALUSIMU



2. ®OH/I OLIEHOYHBIX CPEICTB 1JI BXOJHOT0 KOHTPOJIS

BXOmHOM  KOHTpOJB IPOBOAMTCA € LENbI0 IPOBEPKHM  OCBOCHUS
oOyyaroluMucs coepxaHusi oOpa3oBaHMsl 1o Martemaruke. Popma pabOTHI
o0ecreunBaeT MOJTHOTY MPOBEPKH 33 CUET BKIIIOUEHUS 3a/1aHU, COCTABIIEHHBIX Ha
MaTepuaje OCHOBHBIX pa3/eioB IpenMera «MaTemaTukay B ILKOJE: YpaBHEHUS,
HEPAaBEHCTBA, CTENEHM, JCHCTBUS C JCUCTBUTENBHBIMU YHCIAMH, IPOLIEHTHI,
rpaduku  dIeMeHTapHbIX ¢yHKIUN, TeopeMa Iludaropa. PabGora Bkirouaer
3aJjaHUsl JIByX YPOBHEH: 0a30BOro W IMOBBIIIEHHOI0, KOTOpBIE MPEICTABICHBI B
BUJIE TECTOB, UTO [TO3BOJISIET KOHTPOJIUPOBATh PE3YJIbTAT.

[Tpu BbImomHeHUM 3anaHuil 6a3oBoro ypoBHsS (dacTe A u B) oOyuarommuecs
JOJKHBI  [IPOJIEMOHCTPUPOBATH ONPEJEICHHYI0 CHCTEMHOCTh 3HAHHHM, YMEHHE
MOJIb30BAaThCS MAaTEeMaTUUYECKUMU TEPMUHAMHU, pAClO3HABATh 3aJaHus. OTH
3aJlaHus cocTaBis0T He MeHee 70% Bcell paboThl.

3amanne vactu C HampaBlI€HO Ha MPOBEPKY BIIAJIEHHUS MaTepuajoM Ha
NOBBILIEHHOM ypoBHe. Taxxke B paboTe IPOBEPSIIOTCS BHIYMCIUTEIbHBIE HABBIKU.

JUig ToJy4YeHUs MOJIOKUTEIBHOIO pe3yibTara O0y4aroluemMycs J0CTaTOYHO
BBITNIOJIHUTD 3a/1aHusl 0a30BOr0 YPOBHSI.

BpeMms Ha BbIosHEHUWE padoOThl 45 MUHYT.
B pe3ynbrare BBINONHEHHS BXOAHOIO KOHTPOJS OOydYarolIMecs JIOJKHBI
MOKa3aTh:

Pe3yabTarbl 00yueHus

(ocBOCHHBIE YMEHUS1, YCBOCHHBIE Ioxa3arejim OLlEHKH pe3yJibTaTa
3HAHMSA)

Ymenus:

pemiatb  IOJIHBIE KBaJpaTHBIE | IPUMEHSIET (bopMyIibI

YPaBHEHHS, JUCKPUMHUHAHTA 51 KOpHEHU
KBaJpaTHOTO  YpPaBHEHMS JUTS
pelIeHNs YpaBHEHU;

pelaTh JMHENHbBIE HEPABEHCTBA, packpbIBaeT  CKOOKHM,  MPHUBOIUT

MOI00HBIC ClIaraeMble, HCIOJb3YyeT
CBOMCTBA HEPABEHCTB;

BBITIOJIHSTH BBIYMCJICHUS C | IPUMEHSIET TpaBUia BbBINOJHEHUS
JICUCTBUTEIBbHBIMHU YHCJIAMHU; apudpMeTHYeCKUX  JEeUCTBUU  Hal
JICUCTBUTEIbHBIMU qHCcJIaMUu B
paMKax IMPOrpaMMHBIX TPEOOBaHMIA,
BBIIIOJIHATH JICMCTBHUS CO CTCICHSIMH U | BIaJCET CBOMCTBAMU CTEIICHEH U

HAXOJUTh 3HAYCHHS BBIPAKCHHS TIPU | HAXOIUT 3HAYCHUC BBIPKEHUS,

3aJJaHHOM 3HAYCHHH TIEPEMEHHOMH; COJIEPIKaIIero CTEICHb;

CTpouTh Tpaduku GyHKITHI; CTPOUT rpapuky  JTMHEHHBIX
ynxumi;

pemiatb TEeOMETPUYECKHE 3aJayd  C | peliaeT 3aJauyd C  HCMOJIb30BAaHUEM
ucnosibzoBanueM Teopemsl [ludaropa; | Teopemsl [udaropa;




HaxXoAWuThb IPOLCHTHI OT YKUCJIa, HaxoJuT TIIPOHCHTHEI OT 4YHCIIa H
peuIacT 3aJa41 Ha IMPOLCHTHI,

YIPOIIATh BBIPAKEHUS, COACPIKAIIINEC npuMeHsIeT (GOPMYJIIbI COKPAIIEHHOTO

Jpo0Hu. YMHOKEHHUS TUIS YIPOIIEHUS
anreOpandecKux BhIPAKCHUH;

3HaHuA:

dbopMyNbl  TUCKpUMUHAHTA, KOpPHEU BOCIIPOU3BOINT CI’OPMYHBUI
JTUCKpUMHHAHTA u KOpHE#

KBaAPaTHOI'O YPABHCHUA,
KBaApPaTHOI'O YPABHCHUA,

dbopMyIUpyeT MpaBUia PACKPBITHS
CKOOOK, ONpeACICHHE  IOJ00HBIX
CJIaracMbIX, TIEPEUNCIIACT CBOMCTBA
HEPABEHCTB;

MEPEUYUCIISIET  TOCIIEIOBATEILHOCTD
JICUCTBUM B BBIPAXKEHUAX C
JIENCTBUTEIILHBIMU YHUCJIAMU;
dbopmynupyeT mpaBuia ACHCTBHN Ha
MHOXECTBE JICHCTBUTECIILHBIX UMCEI;

npaBuiia PaCKpBITHS CKOOOK;
OMpeNIeJICHUEe TOJOOHBIX CllaraeMbIX,
CBOMCTBA HEPABEHCTB;

apru(pMeTHICCKUE JEHCTBUS Ha
MHOJKECTBE JICCTBUTEIBHBIX YHCEIT,

OIIpe/IeIICHUE CTETICHU ¢ | hbopmymnupyer ONpeleNeHue |

JEACTBUTEIbHBIM II0KAa3aTelIeM, | IEPEUYUCIIseT CBOMCTBA CTEIECHU;

CBOMCTBA CTECIICHH;

CBOMCTBA JIMHEHMHOW PyHKIIUU U €€ OIIpeaesaeT rpaduKky  TUHEHHBIX

rpaduk; byHKIUI 151 ONMCHIBAET 1754
CBOMCTBA,;

teopema [ludaropa; obocHoBBIBaeT TeopeMy [ludaropa;

(bopMyJIbl COKpPAIIEHHOTO YMHOKEHHUSI. | BBIZIEIISIECT (hOPMYJIBI COKPAIIEHHOTO
YMHOEHUS, WIUTFOCTPUPYET UX
IIPUMEHCHUE Ha IPAKTHUKE.

Kpurepuu oieHKH BXOTHOT0 KOHTPOJISI

3a mpaBWIBHOE BBIMOJHEHHE JIOO0T0 3aJaHusi ypoBHsi 1 oOyuaromuiics
nojyyaer oguH 0ajul. B 3amaHusix ¢ BRIOOPOM OTBETA, C KPaTKUM OTBETOM WJIU
Ha YCTAHOBJICHHME COOTBETCTBHS, OOydYalolmMiics TMOJydaeT OAMH  0OaJul,
COOTBETCTBYIOIIMI JTaHHOMY 3a/IaHUIO0, €CJIM YKa3aH HOMEpP BEpHOro oTBeTa (B
3aJIaHUSIX C BHIOOPOM OTBETA), WJIM BIMCAH BEPHBIN OTBET (B 3aJaHUSAX C KPaTKUM
OTBETOM), WJIU TPABUIBLHO COOTHECEHbI OOBEKTHI JIBYX MHOKECTB W 3alucaHa
COOTBETCTBYIOIIAS TMOCIEAOBATEIbHOCT, U(p (B 3aJaHUSAX HA YCTAHOBJICHUE
cooTBeTcTBUs). [Ipy BBHIMOMHEHWW TakWX 3aJaHUM, TJ€ HEOOXOIUMO TMPUBECTU
KpaTKOe pEIICHHE, 3a HETOJHOE pelIeHUE 3aJaHus (BBIYMCIWTENIbHAs OIIMOKa,
omucKa) MOxkHO BbIcTaBuTh 0,5 O6amna. Ecnu oOyuaromuiicss TpUBOAUT HEBEPHOE
pelieHre, HEeBEPHBIM OTBET WJIM HE MPUBOJMT HUKAKOTO OTBETa OH moiiydaeT ()
OaJLIOB.
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3ananus bansl IIpumeuanue
Al - A5 5 Kasxnprit mpaBwiibHBIN oTBET 1 Gamn
B6, B7 4 Kax w1t mpaBriibHBIN OTBET 2 Oajuia
C8 3 Kasxprit mpaBuiIbHBIN OTBET 3 Oauia

MaxkcumanbHbIi 0asut 3a paboTy B eoM — 12 6aJL1oB.

1 BapuanT
Al. Pemuth ypaBHeHHE X (x - 5) =-4
a)d4ul 0)4,5 B) 4 rN-4munl n) 1l
A2. Pemute HepaBeHCTBO 6x —3 <-17 — (-x—5)
a)x< 4 0)x < -4 B)x >-4 rx >4 n)x<-18
(1 1\_(1_0’2)_3 23
A3. Beruemuts | — [ —
\5 6) 24
11 11 11
3— -3= 2—
SRS 6)39 B) T 1 r) 4 ST
35.9°8
A4.1IpeacTaBuTh B BUAE CTENEHU W HAWTHU 3HAYCHHUE BBIPAKECHUS 52 1pH
a=6.
1 1
0) —— -
a) 6 ) 6 B) 4 r)-6 n) g

AS. IToctpouts rpadux pynkmmu y = 2x + 1.

B6. B npssMOyroinsHOM TpEYroiabHUKE THNOTEHYy3a pasHa 10 cMm, aoauH u3

kateToB 6 cm. Haiitu BTOpoil  Karer.
a) 4 cm 6) 16 cm B) 8 cM r) V136 cm n) 10 cm

B7. bank BbltutaunBaeTr exxerogHo 8% ot cymmbl Bkiaga. Kakoi ctaner cymma

yepes3 rojl, €clii NepBOHAYaANbHBIN BKIaa coctasisul 7600 pyOrneit?
a) 8208 py6.  ©) 608 pyo. B) 8200 py0. r) 7600 pyo®. 1) 8000 pyo®.

C8.Y1pocTuTh BEIpaXKEHUE ~— a-b :
a-b a+b
2 BapHAHT
Al. Pemute ypaBHeHue x (x - 4)=-3
a)3ul 0)4,5 B) 3 rn-3ul n)l

A2. Pemute HepaBeHCTBO 5 * (x +4) <2 - (4x—5)
a)x< -10 0)x < -4 B)x >-10 r)x >10 nx<-18
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A3. Beruucaurb (5 21 ): 8 +1

| 73 42 |}1
\ 3 5)
15 L1l ,11
2) 1, 6) 1 B) T35 r-1 M1
¢’ .¢c®
A4.Hpe,ZICTaBI/ITL B BUJIC CTCIICHU U HaﬁTH 3HAYCHUC BI)Ipa)KCHI/IH 6 HpH
C
c =4,
1 1
a) 16 6) _16 B)4 T)—16 I[) 16

AS. Tloctpouts rpaduk QyHkimu y = - 2x + 1.

B6. B npsiMOyrosiibHOM TpeyroJibHUKE TUIOTeHYy3a paBHa 10 cMm, a ofuH u3
kaTeToB 8 cM. Halitu BTOpOM  Karer.

a) 4 cm 0) 6 cm B) 8 cM r) V136 cMm ) 10 cm

B7. bauk BbitiaunBaeT exxeroiHo 8% oT cymMmebl BkJaga. Kakoit ctaneT cymma

yepes rojl, €Civ IMepBOHAYAIBHBINA BKJIAJ cocTaBisil 8600 pybineit?
a) 8208 py6 0) 688 py0 B) 9288 py6 r) 8600 py0 1) 8000 py6

X=y
X+Yy X—y'

C8.Y1pocTuTh BhIpaKEHHE

JTAJIOHBI OTBETOB

3amanus Al A2 A3 A4 A5 B6 B7 C8
b(3a—b)
1 BapuaHT a i B I B a 2 2
a“-b
-3
2 BapuaHT a r 0 hi§ 0 B %
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3. ®OH/ OLIEHOYHBIX CPEJICTB VISl TEKYIIero KOHTPOJIs

Texymuit KOHTPOJIb OCYIIECTBISIETCS C UCIOJIb30BAHUEM CIEAYIOMHNX (HOpM U
METO/JIOB KOHTPOJISL: YCTHBIA OMpOC; MpakTHUUeckas padoTa; ayJuTopHas
camocToATeNbHass  paboTa;  TECTHMPOBAaHWE;  MATEMAaTUYECKUW  JUKTaHT,
WHIUBUyaIbHOE IPOSKTHUPOBAHUE.

Paznen 2. IlpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OOGpa3oBaTesbHbIe pe3yIbTaThl, OIEXKAIINE IPOBEPKE (IIEMEHTHI):

JIPG 01, JIP6 09, IPG 11, JIP6 12, Z1P6 13, IPG 14, 1Py 01, /1Py 14, Py 15, /1Py
16, 1Py 18. .

OK 01, OK 3, OK 04, OK 7, IIK

MareMaTnyecKuil TUKTAHT N0 TeMme: «IlapajuieJJbHOCTD NPAMBIX, IPAMON U
IJIOCKOCTH, IJIOCKOCTEH»
1 BapuanT
Hanucate 0003HaueHue MpsiMbIX.
Hanucarte 0003HaueHNE OTPE3KOB.
HanucaTts 0003HaueHHUE YTIIOB.
Hanucatp 0003HaueHne MIOCKOCTEM.
CKOJBKO MIOCKOCTEW MOKHO IIPOBECTH YEPE3 OJIHY MPAMYIO?
CKOJBKO MIIOCKOCTEW MOKHO MPOBECTH YEPE3 ABE MAPAIIICTBHBIC MPSAMBbIC?
CKOJIBKO TIIOCKOCTEN MOKHO IPOBECTH YEPE3 ABE MEPECEKAIOIIMECS NPSIMbIE?
CKOJIBKO TJIOCKOCTEN MOKHO IMPOBECTH Y€PE3 JBE CKPEIIMBAIOIINECS IPSIMbIE?
[Ipsimbie @ u 6 mapamnenbHbl  TpsiMoit ¢. Kak pacmosioskeHbl MexIy coooi
npsiIMbIC @ U 67
10./IBe miockocTH TapaliiebHbl OJHOM mpsMou. [lapamienbHbl U OHU MEXIY
coboii?

©Coo~NThkwhE

2 BapUaHT
Hanucats 0003Ha4eHNE TIIOCKOCTEH.
Hamucate o003HaueHHE TIPSIMBIX.
Hamnucats 0003HaueHue yriios.
HazoBute ocHOBHBIC (UTYPHI B MPOCTPAHCTRBE.
CKOJIBKO TUIOCKOCTEW MOKHO MPOBECTH Yepe3 TPH  TOUYKH Ha JIe)Kallue Ha
OJIHOM TIPSIMOIA?
MoryT a1 npsMas U TUIOCKOCTh UMETh JIBE OOIIHMe TOYKH?
. CKOJIBKO TTOCKOCTEH MOKHO TPOBECTH 4Yepe3 MPSIMYI0O M HE JICKAIIyl0 Ha
HEW TOYKY?
8. CKOJIBKO MOXKET OBITh OOIIMX TOYEK Yy MPSMOU U TUIOCKOCTH?
9. Bcerna nu uepe3 ABe MapauleNbHBIE MPSIMbBIE MOXKHO MPOBECTH TUIOCKOCTH?
10.BepHO 511, YTO MIOCKOCTH TapaJljIesbHbI, €CIM MpsiMasi, Jiexkarias B OJHOU
IUIOCKOCTH, TapaJljiesibHa IPYTroil MIOCKOCTH?

a0 E

No

Kpurtepun ounenkn padoTbl
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3ananus basnsl [Ipumeuanne

1-10 10 Kaxxplii mpaBwIbHBIN OTBET 1 Oasmt

MaxkcumanbHbIi 01 3a padoty — 10 GasioB

ITaJIOHbI OTBETOB

1 BapuaHT 2 BapHaHT
1 |A4B,ab a, 3, (ABC),..
2 | A4B,CD,.. AB,ab
3 | £A4BC, £0,a, 1, ZABC, 20, a, 1,
4 |a,p, (4ABC),. TOYKa, IpsiMasi, II0CKOCTh
S | MHOXECTBO OJTHY
6 |omHy HET
[/ |onHy OJIHY
8 |Hum omgHOMI OJIHY, MHOTO, HH OJTHOM
9 | mapasiensHo Ja
10 |u ga, u HeT HET

N -

~N o

[HEN

o 01

MareMaTH4ecKuil TUKTAHT 0 TeMe: «IlepneHaIuKyJIApHOCTH NPAMBIX,
NPAMO U IJIOCKOCTH, INIOCKOCTEID)
1 BapuanTt

. MoryT 5u ckpeluBaronmecs npsiMble ObITh NEPHIEHAUKYISIPHBIMU?
. Kakue mex iy coboii ABe npsiMble EPIEHAUKYIISIPHBIE K OJHOM MIOCKOCTHU?
. MoryT i1 ObITh NEPIEHIUKYISPHBI K OJJTHOM IJIOCKOCTH JIBE CTOPOHBI OJTHOTO

TPEYroJibHUKa?

. IIpaMasg mnepneHAuKyIsIpHA K OJHOW M3 JABYX IEPECEKAIOIMXCS IUIOCKOCTEM,

MOXET JIM OHA OBITh MEPIECHIUKYJISIPHA K APYTOM TIIOCKOCTH?

. Eciu 1Be mi10CKOCTH TNEpNEHAMKYJIIApHA K OJJHOW NPSIMOM, KAKOBBI OHU MEXKTY

cobou?

. CKOJIBKO HAKJIOHHBIX MOKHO IPOBECTH U3 OJIHOM TOYKH K IUIOCKOCTH?
. MoseT 11 yroa Mexy npsMou U TNIOCKOCTBIO OBITh paBeH 70°7?

2 BapuaHT

. Kak pacnonoxens! apyr K Apyry pEopa, BHIXOISIINE U3 OJHOU BEPIIUHBI Ky0a?
. Eciin o1Ha U3 ABYX mapasuiebHbIX IPSMBIX NEPIEHAUKYISPHA K INIOCKOCTH,

OyneT i BTopas mpsimasi, TO)Ke TIePIeHANKYJIIPHA K 9TOM TIOCKOCTH?

. MoryT 51 ObITh IEPHEHAUKYJISIPHBI K OJJHOM MIIOCKOCTH JIBE CTOPOHBI

Tpaneuuu?

. UTO Ha3BIBAIOT PACCTOSTHUEM OT TOYKH JI0 TJIOCKOCTH?
. CKOJIbKO NEPIEHIUKYJISIPOB MOKHO IPOBECTU U3 OJTHOM TOYKHU K IIJIOCKOCTHU?
. MoeT nu nepneHaAuKyssip ObITh ATMHHEE HAKIIOHHOMN, MPOBEAEHHOM U3 3TOU

K€ TOUKHU?
MoeT JIi yroJl Mexy MPSMOU U INTIOCKOCThIO OBITh paBeH 120°7

Kpurtepun ounenkn padoTbl
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3ananus baner IIpumeuanue
1-7 7 Kax w1t mpaBmiibHBIN 0TBeT 1 Oasmn

MakcuManbHblid 6ami 3a padboTy — 7 0aJ1J10B

ITaJIOHbI OTBETOB

1 BapuanT 2 BapuaHT
1l |na 1
2 | Ja
3 | Her na
4 | mer JUTMHA TIEPIICHINKYIISIpa
5 || OJTVH
6 | MHOXECTBO HET
7 |na HET

Pa3nes 3. Koopaunatbl U BeKTOPBI
OOpa3oBaTenbHbIE pE3YIbTAThI, TOJIEKAIINE IPOBEPKE (3JIEMEHTBHI):
J1P6 01, JIP6 09, J1P6 11, /1P6 12, AP6 13, IPC 14, /1Py 01, APy 14, 1Py 15, 1Py
16, APy 17, 1Py 18.
OK 02-OK 4, OK 7, IIK
1 BapuanT
3anOJIHUTE TPOIYCKU:
1. BekTopom Ha MJIOCKOCTH HA3bIBAETCH ...
2. Bektop uzobpaxaercs ...
3. Momynem BeKTOpa Ha3bIBaeTCs ...
4. JIBa BeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS IPOTHUBOIIOJIOXKHO HAIIPABIECHHBIMH,
€CIH ...
5. [Ipy yMHOXEHUHU BEKTOPA HA YHCIIO ...
6. J[Ba BEeKTOpa CUMTAIOTCSI paBHBIMHU, €CIIH ...
7. HyneBoil BEKTOpP KOJUIMHEAPEH............... BEKTOPY.
Pemmre 3amaun:

8. Haiizure koopauHatsl Bektopa AB, ecmm A(5;-1;3) u B(2;-2;4).
9. JlaHbI BEKTOPBI bﬁ{3;1;—2} u Cﬁ{1;4;—3}. Haitnure ‘%—E‘ :

10. Tanbr Touku A (0; 0;2) u B (1;1;-2). Ha ocu OV HaiiguTe TOUYKYy
M ( 0; y; 0), paBHoynanéunyro ot Touek A u B. Touka O — Ha4ano KOOp/IMHAT.

11. Anstorest u BekTtopel AB - u CE KoJUIMHEapHBIMU, €CITU
A(5:-1:3) ,B(2;-2;4),C(3;1; -2),E(6;1;1)?

2 BAapHAHT
3anoJHUTE MPOMYCKHU:
1. BekTopoM B MPOCTPAHCTBE HA3BIBACTCH ...
2. Bextop o6o3Hauaercs ...
3. JlmuHol BekTOpa Ha3bIBAETCA ...
4. JIBa BEKTOpa B IPOCTPAHCTBE HA3bIBAKOTCS OJJMHAKOBO HAIIPaBIEHHBIMH, ECIIN
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5. {5t TOrO, 4TOOBI CIIOKHUTH JIBA BEKTOPA, HYXKHO ...
6. HyneBbIM BEKTOpOM Ha3bIBAETCH ...
7. JIBa BeKTOpa Ha3bIBAIOTCS KOJUTMHEAPHBIMU, €CIIH ...
Pemute 3agaun:

8. HaiiguTe KOOpAMHATHI BEKTOPA CD, eciu C(6;3;-2) u D(2;4;-5).
9. JlaHBI BEKTOPBI 5{5;—1;2} u 5{3;2;—4}. Haiinure ‘5—%‘
10. Hansr Touku A (0;-2;0) u B (1; 2; -1). Ha ocu OZ Haiigute TOYKY

M ( 0; 0; z), paBHoynanéunyo ot Ttouyek A u B. Touka O — Havasno
KOOpIUHAT.

11. SABRSArOTCS JTM BEKTOPBI E U m kosutHeapHbiMH, eciin C(5;-1;3),
M(2;-2;4), A(1;-2;3)u B(-5;-4;5)?

Kpurepuu oneHku padoTsl

3aganus banmsr [Ipumeuanue
1-7 7 Kax w1t mpaBuibHBIN OTBET 1 Oast
8-10 6 Kaxxaplif mpaBUIIBHBIN OTBET 2 Oajuia
11 3 Kaxxp1ii mpaBUiIbHBIN OTBET 3 Oaiia

MaxkcumanbHbIN 01 3a paboTy — 16 OaJioB

ITAJIOHBI OTBETOB

1 BapuanT 2 BApMAHT
1 | HampaBJICHHBIN OTPE3OK HAIpPaBJIEHHBIN OTPE30K
2 a,— a,—
3 | mMHA BEKTOpa JITMHA OTpe3Ka
4 KOJUTMHEAPHbIE U UX WX HaMpaBJICHUS COBMAIAIOT
HaIpaBJICHUS] HE COBIAJIAlOT
5 Ha 3TO YKCJIO YMHOXKAIOTCS CJIOKUTh UX KOOPJAUHATHI
KOOPAWHATHI BEKTOPA
5 OHM COHAIpPABJICHbI W UX JJIMHBI | BEKTOP, y KOTOPOTO HAYaJI0 U KOHEII
paBHBI COBIAJAI0T
7 JTr000MYy OHHU JICXkKAT Ha MapalieJIbHBIX UJIK Ha
OJHOU MPSIMOU
8 | AB={-3-11} CD={-41;-3}
9 2b—c={5;—2;—1}}2b—4=\/3o a—2b={—1;—5;10}‘, a—zqzwﬁze
10 (M (0;1;0) M (0; 0; -1)
11 |He KoJUIMHEapHbIE KOJUIMHEAPHBIE

Pa3znen 4. OcHoBbI TpUTrOHOMeTpUHU. TpUroHOMeTpUYecKHe PyHKIMH
OO0pazoBaTenbHbIE PE3YJIbTATHI, MOJIEKAIINE TPOBEPKE (IJIEMEHTHI):
JAP6 1, J1P6 3, JIP6 5, JIPG 14 .
OK 1-OK 7, IIK

1 BapuanT
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1) Boruuciuts: a) c0s765°; 6) Sinlg_7t
6

. T
2) Beruucnuth Sino,Cos2a., ecimi COSOL =, <o <27
5 2

3) Yupoctuts Boipaxenne Sin (oL + ) +sin(a— )
4) Pemmts ypaBHEHHS: a) SIN°X - 2 = SiN2X — cos” X; 6) 3cosx — cos’X = 0

5) Pemnnts HepaBencTso SINOL < >

2 BapuaHT

: 11
1) Berumcius: a) sin600°; 6) COS_37T

l, O<a <i
25 2

3) Ynpoctuts Boipakenue COS(oL — B ) —cos(o + B )
4) Pewmts ypaBHeHuS: a) 3 - 053X = 3c0s°X + 3sin’;  6) sin’x —sinx =0

Ny

5) PemuTs HepaBeHcTBo COSOL > -

2) BeruuciuTs €OSQL,CoS20. , ecau SinaL =

2
Kpurepnu oneHku padoTsl
3amaHus bamier [Ipumeuanue
1(a), 1(0) 4 Kaxp1ii mpaBuiibHBIN OTBET 2 Oaiia
2-5 15 Kaxaplif mpaBuiibHBIN OTBET 3 Oajuia

MakcumanbHbIN 6ai11 3a padoty — 19 6asioB

Paznen 5. KommiekcHbie yuciia
OO6pa3zoBartenbHbIC PE3YIbTATHI, MOJJICKAIINE MPOBEPKE (PJIEMEHTHI):
JAP6 01, APy 11.

OK 1-OK 7
1 BapuanT
Al. Tanbl koMIuIeKcHbIe uncia Z, =2+ 31,2,=3—1. Torna z, - z,
a) 9+7i b) 6-7i c) 2-3i d) 4+6i

A2.Ecmt 7=4+i, 10 CONPSHKEHHOE EMY YUCIIO Z_ paBHO
a) 1+4i b) 5+i C) 4-i d) 1-4i

A3. Eciu o ~2,7, To aOCOJIFOTHAs MOTPENTHOCTh OKPYIJICHUS J0 OJMKanIero

EJIoro 4yncia paBHa
a) 0,3 b) -0,3 c) 0,7 d) -0,7
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A4.Ecmn z; =1+31,2,=2-3i, 10 7, +2,
a) 2+3i b) 3-i c) 3 d) 3+6i

AS. Jlano xomiuiekcHoe uncio Z=4—3i, To ero Moayiib paBeH

a) 8 b) 16 c) -5 d) 5

A6. BeiOepuTe HCTUHHOE YTBEPKACHHE

d) MHOXKECTBO  IICJIBIX  YHCENl  SIBIISCTCS  TOJMHOXKECTBOM  MHOXKECTBA
HATYypaJbHBIX YUCEI

b) MHOXECTBO EHCTBUTEIBHBIX YHCE SIBIISICTCS MTOJIMHOKECTBOM MHOXKECTBA
palMOHATLHBIX YHCET

C) MHOXXECTBO MPPAIIMOHAIBHBIX YMCEIT SABJISACTCS IMOAMHOXKECTBOM MHOXKECTBA
JEUCTBUTEIBHBIX YHUCEIT

d) MHOXECTBO PAlMOHATBHBIX YHCEIT SIBJIACTCS MOJMHOXECTBOM MHOYECTBA
UPPALMOHATBHBIX YHUCEI

T
A7. Moaynp KOMIUIEKCHOTO 4Hcia (=2, a aprymedHtr @ =_4. Torma B

TpHFOHOMeTpH‘IGCKOﬁ (1)0pM€ KOMIIJICKCHOC YN CJI0 UMCCT BH/

a
2(cosi “i-sin®) c) 2(cosf1 +i-sinﬁ)
b) 2(sinﬂ—i-cosﬂ) d) 2(sin£ +i-cosE)
4 4 4 4

B1. Ammepmetp maet tounocts +0,02 A. Ilpy u3mepeHnn CUIbl TOKA TOTYUHIN
10,63 A. YkaxuTe rpaHUIIbl TOTO YHCIIA.

2 BapUaHT

A1l. Jlanbl KOMIUTEKCHBIC yncia Z, =1+51,z,=3—-4i. Torna z, - z,
a) 15+8i b) 23+11i c) 23-3i d) 20+6i

A2. Ecim 7 =2+ 3i, To conpsixeHHOE eMy UHCIIO Z PaBHO _
a) 2-3i b) 3+2i c) 3-2i d) 4+6i

A3. Ecmn o = 3,6, To abcoitoTHAsE MOTPEIIHOCTh OKPYTJIEHUS 0 OJMKaWIIero
I1€JI0T0 YUCJIa paBHA

a) -0,6 b) 0,6 c) 0,4 d) -0,4

A4.Ecmm 72, =3+1,2,=4+2i,10 2, +2,
a) 7+3i b) 4+6i c) 7-3i d) 4-6i

AS. Jlano KomiuiekcHoe uncio Z =12+ 51, To ero Momyis paBeH

a) 2 b) 5 c) 12 d) 13
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A6 BriOepuTe HCTUHHOE YTBEPKJICHHUE

a) MHOXECTBO KOMIUICKCHBIX YHMCEJ SBJSCTCS MOJAMHOXKECTBOM MHOXKECTBA
HaTypaJbHBIX YHCEI

b) MHOXXECTBO HATypalIbHBIX YHCEN SBJSCTCS MOJMHOMXECTBOM MHOMECTBA
palMOHANBHBIX YHACET

C) MHOXECTBO MPPAIMOHATBHBIX YHCEI SBISCTCS MOIMHOXKECTBOM MHOXKECTBA
HATYypaJbHBIX YUCEI

d) MHOXECTBO PAalMOHAJBHBIX YHCEIT SIBJIACTCS MOJMHOXECTBOM MHOXKECTBA
HATYypaJbHBIX YUCEI

T
A7. Monaynp KomIuiekcHOTO uymcma (=3, a aprymentr @®= | Torma B
3

TPUTOHOMETPHUUECKON (hOpME KOMIUIEKCHOE YHCIIO UMEET BUJT

a C
) 3(cos£ —i-sinE) ) 3(COSE +1 -sinE)
3

b . d .
) 3(sin = +i-cos™) ) 3(sin ™ _j .cos ™)
3 3 3 3

B1. Atomnas macca Bogopoma 1,0082 +0,0005, a menn 63,44 +0,15. Ykaxure
T'PaHMIIBI TPUOINKECHHBIX 3HAUCHUH STUX YHCEII.

3 BapuaHT

Al. [lTanbl KOMIUTIEKCHBIC yncna 2, =2+ 41,2,=1+3i. Torna z, - z,
a) 8+6i b) -10+10i c) 4-3i d) -2+8i

A2. Ecim Z=23+5i, To cONpsHKEHHOE €My YHCIIO Z PaBHO _
a) -3+5i b) 3-5i c) 5-3i d) -5+3i

A3. Eciin o ~1,4, To abCOJIFOTHAsE MOTPEIIHOCTh OKPYTJICHUS 10 OJIMKauIero
1[EJIOTO YKCiia paBHA

a) 0,4 b) 0,6 c) -0,4 d) -0,6

A4.Ecmu 2, =3-51,2,=4+2i,10 2,+2,
a) 7-i b) 5+3i c) 5-2i d) 7-3i

AS. JTaHo koMmIuieKCHOE Ynciio Z =2+ 31, TO ero MOAyJib paBeH

a) 4 b) 13 c) 5 d) 9

A6. BeiOepuTe HCTUHHOE YTBEPKIACHHE
d) MHOXXECTBO HPPAIMOHAIBHBIX YUCE M MHOXKECTBO PAIlMOHAIBHBIX YHCEI
NIEPECEKAFOTCS
b) MHOXECTBO MppaIMOHAIBHBIX YUCEIT SBJSICTCS TIOJJMHOKECTBOM MHOXKECTBA
LEJIbIX YUCET
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C) MHO>KCCTBO HATYPAJbHBIX YHUCCI SABJIACTCA IMOAMHOXKXCCTBOM MHOXCCTBA
PallOHAJIbHBIX YUCCII

d) MHOZKECTBO KOMIIJICKCHBIX YHCCI ABJIICTCA IIOAMHOXKCCTBOM MHOXCCTBA
paOHAJIbHBIX YU CCII

T
A7. Monaynp KoMmIuiekcHoro uwcia =4, a aprymentr @ = | Torma B
2

TpHFOHOMeTpI/I‘IGCKOﬁ q)opMe KOMIIJICKCHOC YN CJI0 NMCCT BH/

a T C) i X
4(cos~ +i-sinT) )4(Sln_—|-cosE)

b) . d
)4(S|nE+i-cosE) )4(COSE—i-sinE)
2 2 2 2

B1. Ilokonmanka crout 40 pyOGiaeii. B BockpeceHbe B cymepMapKeTe JIeHCTBYET
CIICIIMAJIbHOE TMPEIJIOKECHUE: 3aIljlaTUB 3a JBE IIOKOJAJKHU, IOKYIaTelb
noiydaetr Tpu (0AHY B mojapok). CKOJIBKO IIOKOJIAJIOK MOXKHO TMOJYYUTh Ha
320 py0Ouieii B BOCKpECEHbE?

4 papuaHT
A1l. JlaHbl KOMIUTIEKCHBIC yucna Z, =1+ 21,2,=3—4i. Torna z, - z,
a) 3+6i b) 3-8i c) 11+2i d) 4-2i

A2. Ecim Z=5-2i, To CONpsDKEHHOE €My YHCIIO Z PaBHO _
a) 5+2i b) 2-5i c) 2-5i d) 1+6i

A3. Eciu a =1,3, To a0coytoTHasi MOTPEIIHOCTh OKPYIJICHUS 10 OJuxKaiIiero

LEJIoro 4yncija paBHa
a) 0,3 b) 0,7 c) -0,3 d) -0,7

A4.Ecmm 2, =2-31,2,=4+51,10 2,+2,
a) 4+6i b) 6+2i c) 4-3i d) 6-2i

AS. JIaHO KOMILJIEKCHOE Yuciao Z=4+ 2\/§i , TO €0 MOJ1yJIb PaBEH
a) 10 b) 8 c) 6 d) -6

A6. BeiOepuTe HCTHHHOE YTBEPKIACHHE

a) MHOXECTBO MPPAIMOHAIBHBIX YHCE]I © MHOKECTBO PAIMOHATBHBIX YHCENT HE
IIEPECEKAIOTCS

b) MHOXeCTBO pallMOHATBHBIX YMCEI SBIIACTCS MOIMHOXECTBOM MHOYECTBA
HaTypaJIbHbIX YHCEII

C) MHOXKECTBO MPPAIIMOHAIBHBIX YUCEIT ABJSCTCS IMOAMHOXKSCTBOM MHOXKECTBA
HaTypaJIbHbIX YHCEII

d) MHOXXeCTBO KOMIUICKCHBIX YHCEI SIBJISICTCS TOJMHOKECTBOM MHOXKECTBA
L[EJIBIX YUCEIT
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T

A7. Monaynp KomiuiekcHOro uwumcna (=4, a aprymentr @@= Torma B
TPUTOHOMETPUUECKON (hOpME KOMILIEKCHOE YK CIIO UMEET BUJT
a) y oo . @ c) T . T
4(sin™ —i-cos™) 4(cos™ —i-sin~)
b) 8 8 8 8
T . T
4(cos™ +i-sinT) d) 4(sin~ +i-cos™)
8 8 8 8
B1. B  yHuBepcuterckyro OMOIMOTEKY TPHUBE3JIM HOBbIE Y4EOHUKHU

o reoMeTpuu g 1—2 Kypcos, 1o 280 mTyk s Kaxaoro kypca. Bece kauru
OJIMHAKOBBI MO pa3Mmepy. B kHmwxkHOM mikady 7 MONOK, HAa KaXKIOM TMOJIKE
noMemaercst 30 yueOHuKoB. CKOIBKO MIKa()OB MOXKHO MOJHOCTHIO 3alOJIHUTh
HOBBIMU y4eOHUKaMu?

Kpurepuu oneHku padoThl

3aganus bannber [Ipumeuanue
Al -A7 7 Kaxxplii mpaBrIbHBIN OTBET 1 Oasmn
B1 2 Kaxxapiit mpaBunbHBIN OTBET 2 Oasa

MaxkcumanbHBIN 0211 3a paboTy — 9 0a/10B

Pa3znea 6. IlpousBognasi GpyHKIuM, ee NpUMEHEHUE
OOpa3oBaTenbHbIE Pe3YyIbTaThl, TOAJIEKAIINE TPOBEPKE (ITEMEHTHI):
JIP6 01, IP6 04, /1P6 06, IPG 14, 1Py 08, APy 09, 1Py 10.

OK 1-OK 7, TIK
Tect mo Teme: «/Iludpepenunposanue pyHkuuin
1 BapuanT
Nel IpousBonnas pyukimu y =Inx-sinx umeer BUI ...
;1 ,sinx
1) Y =—+CO0sX 3) Yy =— +Inx-cosx
X X
sin x
2) y' =77 —Inx-cosx ) _ COSX
X HY =
Ne2 VcranoBuTe cOOTBETCTBHE MEXTY (DYHKUIUSAMU U UX IPOU3BOAHBIMU
1) f(x) =2sinx 7 f/(x) = 2cosx
2) f (X) = 2x +sin x 7 £/ (x) = —2sinx

3)f(x) = 2cosx 7 f/(x) = 2+ cosx

3
Ne3  Jlama ¢yakmms y=5X—3X -1, VcraHoBHUTE COOTBETCTBHE MEKIY
NPOU3BOIHBIMU (DYHKIIMH B COOTBETCTBYIOIIUX TOYKAX U MX 3HAUCHUSIMH

1) »'(0) q 54
2) ¥ (1) 131
3) ¥ (2)
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6 X
Ne4 TpoussBoanas pyakumu Y =€ umeer Bug. ...

6X
1) 6xe 3) 6e°*
6 x-1
2) bxe ) 4\ 6e°*
Ne5 Bropast npoussogast Y (X) dyrxumun Y(X) = —7x* + X -3 umeer Buz. ..
1) —14x+1 3)0
2) -14 4) 14

Ne6 Yrnosoii kosQuimenT kacarenbHol K rpapuxy Gynkinun y =8—06x — 2x° B
Touke Xo = 2 paBeH ...
1)5 3) -12
2) 6 — 4x 4) -14
Ne7 Touka ABHKETCS IpsiMoTHHEeiiHo 110 3akony S(t) =t° +t° —4 . Haiitu
CKOPOCTh TOYKHM B MOMEHT BpeMeHu {=2C.

1) 16 3) 10
2)8 4) 14
2 BapMaHT

Nel TIpousBoanas GpyHKIMM Yy = X® -COSX HMeeT BHL ...

1) y' =2x—sinx 3) y/ =—2xsinx

2) y' =2xcosx+ x?sinx 4) y' = 2xcosx—x*sinx
Ne2 VcranoBute cooTBEeTCTBHE MEXKY QYHKIMSIMU U UX IPOU3BOHBIMU

Df(X)=x+2+e" 7f/(x)=1+¢"

2) f(x) =2x +¢&" £/ (x) =1+ 2¢*

3) f(X) = X + 2¢" 7f/(x)=2+¢€

4
Ne3 Jlana ¢pyukius ¥ =X —9X + 7 | YcTaHOBUTE COOTBETCTBUE MEKLY
NPOU3BOIHEIMU (DYHKIIMH B COOTBETCTBYIOIIMX TOYKAX U MX 3HAUEHUAMU

1) »'(0) 1 27
/ 1-1
2) ¥ (1) -5
3)»'(2)
Ne4 TIpousBoanast pyHkiuu Y = COS(7X — 3) uMeeT BHLL. ...
1) —sin(7x —3) 3) 7cos(7x—3)
2) —7sin(7x —3) 4) 7sin(7x - 3)
Ne5 Bropas npousBogHas y” (X) dynxmmm  y(X) = 12x2 +15X wMmeer BuI. ..
1) 24 3) 15
2) 24x +15 4)0

Ne6 VrnoBoit ko3¢ duiireHT KacateabHOM K rpaduky QyHKInu Y = X2 +2x—4p
touke Xo =—1 pasen ...
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1)0 3)2
2) -4 4) -3
Ne7 Touka ABHKETCS MPAMOJIHHEIHO 110 3aKkony S(t) =3t +8t—2. Haittu
CKOPOCTh TOYKH B MOMEHT BpeMeHHu t =1 c.

1) 12 3) 14
2)9 4) 16
3 BapuaHT
Nel IlpousBoaHas QyHKIHKU VY = COSX -InXx  uMeer BUT ...
1) y’ :—Sinxlnx+COSX 3) y/ =—sinxlnlx
X .
. sinx 4)y' =-sinx+—
2) Y =7 *
X
Ne2 YcranoBuTe cooTBETCTBHE MEXTY (DYHKUIUSAMU U UX IPOU3BOAHBIMU
Df(x) =3+4x +€* 7f/(X)=4+¢
2) f(X) = 7x +e" 7f/(X)=7+¢€"
3)f(x) = 7e* -3 7 f/(x) =7¢€"

4 2
Ne3 Jlana pynkmust ¥ =X —3X° + 6. YcraHoBHTE COOTBETCTBHE MEXITY
MIPOU3BOIHBIMU (DYHKIIMH B COOTBETCTBYIOIIMX TOYKAX M UX 3HAYCHUSIMU

1) ¥ (0) 120
2 ¥ () 10
3) ¥ (@)
Ne4 Tpoussoanas gyuxkupn Y = SIN4X umeer Buz. ...
1) 4cosdx 3) cos4x
2) 4cosx 4) —4cosdx

Ne5 Bropas nponssomnas Y (X) gynxumn  Y(X) = 4X° —8X* +4X + 2 pmeer
BUL. ..
1) 12x* —16x+ 4 3)6

2) 24 4) 24x 16

Ne6 VT110B0# K0>(pPULMEHT KacaTeIbHOI K rpaduky QpyHkuun ¥ =7 —2X—3X’p

Touke X9 =1 paseH ...
1) -2 —9x? 3)-11
2 5 4) 11

o 3 o
Ne7 Touka nBuKeTCsS IpAMOIUHENHO 1o 3akony S(t) = 6t° + 4t —10. Haiitu
CKOPOCTh TOUYKH B MOMEHT BpeMeHH t = 3 C.

1) 170 3) 164
2) 160 4) 166
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4 papuaHTt

5
Nel IpoussBoanas pyukmuu Y = X e” UMEET BU]I ...

1)y =5x"e* 3) y/ =5x* +¢*
2) y' =5x"e* +x%" 4)y' = Bxiet

Neo2 VcraHoBUTE COOTBETCTBHE MCIKOY Q)YHKHHSIMI/I N UX IIPONU3BOAHBIMU
1) f (x) = 4x+5cosx 7 f/(x) = —5sin x
2) f(x) = x* +5sinx 7 f/(x) = 4x3 +5cosx
3) f(x) =4+5cosx ‘|f/(x):4—53inx

2 3
No3 Jlana ¢pynkius ¥y =X — X — 8 . YcranoBuTe COOTBETCTBHE MEXKITY
MPOU3BOJIHBIMU (DYHKITMY B COOTBETCTBYIOIIMX TOYKAX U UX 3HAUCHUSMHU

1) y' (1) 1A

2) ¥ / 2) -1

3) ' (3)
Ned TpoussBoanas Gyukuuu Y = tg(6 — 2X) umeer Bu. ...

1 -2
1
) cos? (6 — 2x) 3) cos? (6 —2x)
6

2) ctg (6 — 2x) 8 Gos? (6 —2x)
No5 Bropas nmponsBoaHas y" (2) Gynkuuun  Y(X) = 2x> —4x* +1 umeer Bu. ..

11 3) 16

2) 8 4) 24

Ne6 Yrnosoit kordpuLieHT KacaTenbHON K TpapuKy PyHKIUU YV = 3x° +8x—-4 g
Touke Xo =—1 paBeH ...
1)-9 3) -2
2) 6x+8 4) 2
Ne7 Touka aBrKETCS NPAMOIMHENRHO 110 3aKony S(t) = 3t3 + 2t — 4. Haiitu

CKOPOCTb TOYKH B MOMEHT BpeMeHHu t =2 c.
1) 38 3) 40
2) 24 4) 34

5 BapuaHT

4
Nel INpousBognas pyHkuuu Y = tgX- X" umeer Bux ...
4

1)y = : +4x° 3)y = . + 4x3tgx
cos® X cos” X
x* / 4x

2) vy = — 4x3tgx —

)Y cos® X J 4y cos’ X
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Ne2 VcranoBute cooTBeTCTBHE MEXTY (DYHKUUSAMU U UX IPOU3BOIHBIMHU
1
L0 =2+ 4

Df) =Inx+x* +4 X
2) f(X) = 4% +4x+ 2 L0 =16 +
3) f(x) = 4x* +4Inx X

1 f/(x)=4"In4+4

3 2
Ne3 Jlana gpynkius ¥y =1—4X" +12X° . VcTaHOBHTE COOTBETCTBHE MEKITY
IPOM3BOAHBIMU (DYHKLIUH B COOTBETCTBYIOLIMX TOYKAX M UX 3HAYECHUAMHU

1) ' (-1)

2) »' (0) b
3) ¥ (1) 712
Ne4 TIpomssoxnas pyuxumn Y = CIY7X mveer sux. ...
1) tg7x 1
3) §in? x
7 7
2 sin? 7x Y S Tx
No5 Bropas nmpousBogHas y” (1) bynxuun y(x) = 3x*—-2x° +4 UMeEeT BHUJI. ..
1)-18 3) 36x° —12x
2) 48 4) 24

Ne6 Vrnosoit koa¢huimenT kacarensHol k rpapuky GyHKun y =95 —6X+ 2x° B
TOYKE Xo =3 paBeH ...
1) 6 3)5
2) —6+4X 4) -6
Ne7 Touka ABHKETCS MPAMOIMHEIiHO 1o 3akony S(t) = t® +3t* + 6t . Haiitu
CKOPOCTh TOYKHM B MOMEHT BpeMeHH t = 1 c.

1) 15 3) 20
2) 10 4)5
6 BapuaHT
Nel [MpousBognas byHKIUU YV = x* sin x HMEET BUT ...
1) y' = 4x3 cosx 3) y' =4x®sinx—x* cosx
2) y' = 4x®sinx+ x* cosx 4) y' = 4x3 + cosx

Ne2 VcranoBute cooTBeTCTBHE MEXKAY (DYHKIMSIMU U UX MPOU3BOJAHBIMU

1) f (x) = 6x + x° +5sin x 7 f/(x) =6*In6—5sinx
2) f (X) = 6+ 6* +5c0sx 1 f/(x) =6+6x> +5c05X
3) f (X) = 6x% + 6 —5C0S X 7 f/(x) =12x + 5sin x
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2
Ne3 Jlana pynakmus ¥ =15X° +8X—4. VcraHOBHTE COOTBETCTBHE MEXKIY
MIPOU3BOAHBIMU (DYHKIIMH B COOTBETCTBYIOIIMX TOUKAX M UX 3HAYCHHSIMU

1) »'(0) 1 -22
2) y'(-1) i
3) »' (2)
Ne4 TIpousBognas pyHkuuu Y = In(4 — 3X) umeer Bu. ...
1) - 3 3) 1
4 -3x 4 — 3x
4 1
2) 13 4) (4—3x)-;
No5 Bropas nmpousBogHast y” (X) pyrKHN y(X) =3C0SX wumeer BUI. ..
1) —3C0SX 3) 3CcoSX
2) —3sinx 4) 3sinx

Ne6 VrioBoii Ko3(dHUIMEHT KacaTenbHON K rpaduky GpyHkmmn p = 4X° —8X+3 B

Touke Xo =—2 paBeH ...

1) 8x—8
2) 35

3) -24
4) 30

y 3, 442 .
Ne7 Touka ABHXKETCS IPAMOJIMHENHO 110 3akoHy S(t) = 2t° +4t° +t . Haiiru
CKOPOCTh TOYKH B MOMEHT BpeMEHH t = 2 C.

1) 44 3) 34
2) 30 4) 41
Kpurepuu oneHku Tecra
3agaHus bambr [Ipumeuanue
1-7 7 Kaxxap1ii mpaBuibHBIN oTBeT 1 Oast
MaxkcumanbHbIi 6211 32 padoTy — 7 6aJ1J1I0B
JTaJIOHbI 0TBETOB
1 BapuanT | 2 BapuaHT | 3 BapuaHT | 4 BapuaHT | S5 BapuaHT | 6 BapuaHT

Nel 3 4 1 2 3 2
Ne2 132 132 123 321 132 213
Ne3 213 321 321 321 123 231
Neq 3 2 1 3 4 1
Ne5 2 1 4 3 2 1
Ne6 4 1 3 4 1 3
Ne7 1 3 4 1 1 4

Pa3znen /. MHOTOrpaHHMKHM M TeJIa BPALLICHUS
OOpa3oBaTenbHbIE PE3YIbTAThI, OJIEHKAIINE TPOBEPKE (3JIEMEHTBHI):

26




JIP6 01, JIP6 06, JIP6 09, JIPG 10, JIP6 11, [IP6 12, JIP6 14, JIPy 01, [Py 14, JIPy
15, JTPy 19.
OK 1- OK 7, TIK

«MHoOrorpaHHuKN»
1 BapuanT
Al. Beibepute BepHOE YTBEPKIACHUE

a) MmapaJiesienuIe]] COCTOUT U3 IIECTH TPEYTrOJIbHUKOB;

0) IPOTHBOIIOJIOKHBIC TPAHH TTAPAIICIICTIHIIEIa UMEIOT OOIIYI0 TOUKY;

B) JIMAroOHaJIU Mapajulesienuea MepeceKaloTcsl U TOYKOW MepecedyeHust

JIEIIATCS TIOTIOJIAM.

A2. KonuyecTBo pedep 1eCTUyTroIbHOM MPU3MBI
a)l8 6)6 B)24 )12 m)15
A3.Hanmenbliee 4nciio rpaHeid Ipu3Mbl
a)3 6)4 BS 16 1M1)9
A4. He siBniseTcst npaBUJIbHBIM MHOTOTPAaHHUKOM
a) MpaBWIbHBIN TeTpadp; ©O) MpaBUIIbHAS MIPU3MA;
B) MPABWIbHBIN JOJEKASIP; T') MPABUIBHBIN OKTAdIP.
AS. BeiOepute BepHOE yTBEPKACHHE:

a) BBINYKJIBII MHOTOTPAHHUK HA3bIBACTCS NPABWIBHBIM, €CIH €ro TpaHu
SABJISIFOTCS TIPABWJIBHBIMU MHOTOYTOJIbHUKAMU C OJJHUM U TEM K€ YHCIIOM
CTOPOH M B KaXJIOW BEPIIMHE MHOTOTPAHHUKA CXOJUTCS OJAHO M TO K€
qucio pedep;

0) mpaBWIbHAsL TPEYTOJbHASI MUPAMUIA U MPABUIILHBIA TETPadp — 3TO OJHO
U TO XKe€;

B)IUIONIaAh OOKOBOM TMOBEPXHOCTH NHUPAMHUbl paBHA MPOU3BEICHUIO
MepUMEeTpa OCHOBAHUS Ha BBICOTY.

A6. Bricora OOKOBOW TrpaHU TMPaBWIBHON NHpPAMUJIbI, TPOBEICHHAS U3 €€

BEPILMHBI, HA3bIBAETCS

a) IMaroHanbplo; 0) MenuaHou; B) anmodeMoi.

A7. JInaroHajab MHOTOIpaHHHUKA — 3TO OTPE30K, COCTUHSIOITUN

a) MoObIe IBE BEPIIUHBI MHOTOTPAHHUKA;

0) B BEpIITMHBI, HE IPUHAIJICKAIINE OJTHOM TPaHHU;

B) JIBE€ BEPILHHbI, IPUHAJITICKAITUE OJHON IPaHHU.

B8. Haiigute auaroHamu mNpsMOYTOJbHOTO MapallieIeNuneaa, €Cld CTOPOHBI
ero ocHoBaHusi 3 cMm, 4 cm, a BeicoTa paBHa 10 cwm.
C9. B npaBWiIbHON YETHIPEXYTOJbHOW NMUPAMHUAE CO CTOPOHOM OCHOBAHUS 8 M,

GokoBasi IpaHb HAKIOHGHA K IUIOCKOCTH OCHOBaHMS mox yriom 60 °.

Haitgure BpICOTY nHpamubl.

2 BApUAHT

Al. Breibepute BepHOE YTBEPKJICHHE
a) TeTpadip COCTOUT U3 YEThIPEX NMapauIeIOrpaMMOB;
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0) OTPE30K, COETMHSAIOIINI MPOTUBOMOJIOKHbBIE BEPIIMHBI apaJlJIeIeNHIea,
HA3bIBAETCSI €70 JTUATOHAJIBIO;
B) Napajuiesieune]] UMEET BCETO MIECTh pedep.
A2. Konu4ecTBO rpaHell MeCTUyTrOJIbHOU IPU3MBI
a)6; 0)8; B)10; 1) 12; n)lé6.
A3.Haumensblee yncio pdoep Mmpu3Msl
a)9; 0)8 B)7; 1)6; 1)S5.
A4. He saBnsieTcst mpaBUJIbHBIM MHOTOTPAaHHUKOM
a) MpaBUWJIBHBIN TeTpa’ap; 0) MpaBUIbHBIN T0JEKAdID;
B) IIpaBWJIbHAS TUPAMUJIA; T') TPABWIBHBIA OKTaIP.
AS. BeiOepure BEpHOE yTBEPKACHHE:
a) MPaBWIbHBIIN JOJEKa3p COCTOUT U3 BOCbMHU MTPaBUIIbHBIX TPEYTOJIbHUKOB,
0) nIpaBUJIBHBIN TETPa3Ap COCTOUT U3 BOCbMHU IIPABMIBHBIX TPEYTOJIbHUKOB;
B) MPaBUJIbHBIA OKTA3/Ip COCTOUT U3 BOCBMU NMPABUIIBHBIX TPEYTOJIbLHUKOB.
A6. Atiohema — 310
a) BBICOTA MUPaMUIbL; 0) BbICOTAa OOKOBOM rpaHu MUPAMU/IBI;
B) BbICOTAa OOKOBOI rpaHu NMPABWIIBHOW MUPAMUJIBI.
A7. YceueHHas nupaMuaa Ha3bIBACTCS IPABUIIBHOM, €CIIU
a) e OCHOBAHUS — MIPaBUJIbHbIE MHOTOYTOJIbHUKH;
0) OHa MOJTyyeHa CEYECHUEM MPaBUIIBHON MUPaMUbI INIOCKOCTHIO,
IapajuleIbHOW OCHOBAHUIO;
B) ee OOKOBBIE TPAHU — MPSMOYTOJILHUKH.
B8. Haiigute OokxoBoe peOpo MPaBUIBHOW YETHIPEXYTOJIBHOM, MUPAMUIBI, Y
KOTOpOH CTOpOHA OCHOBaHHS 8 M, a BbIcoTa paBHa 10 M.
C9. B npssmMoyronpHOM Napajieienunene CTOPOHbI  OCHOBAaHUS S M U 12 M,
a JWaroHajdb Napauiejenuneaa HaKIOHEHAa K IUIOCKOCTH — OCHOBAHUS
o yriom 30 °. Haiiure BBICOTY MapaluIeseniesa.

Kpurepuu oueHku padoThl

3amanus bamier [Tpumeuanue
Al - A7 7 Kaxxaplii mpaBuibHBIN OTBeT 1 Oasn
B8 2 Kaxxaplii mpaBUIIBHBIA OTBET 2 Oajuia
C9 3 Kasxnprit mpaBuiibHBIN OTBET 3 Oauia

MaxkcumanbHblit 0asi 3a padoty — 12 6asioB

JTAJIOHBI OTBETOB

1 BapuaHT 2 BApUAHT
Al |B 0
A2 |a 0
A3 |B a
A4 | 0O B
A5 | a B
A6 | B B
A7 |0 0
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B8 | 545 V132

9 4.3 133

«Tesa BpalueHus»
1 BapuanT

[ToaTBEpIUTH WIIM ONPOBEPTHYTH CIEAYIOLIUE YTBEPKIACHUS.

Al. Ilpu BpalleHHH NPAMOYTOJIBHUKA  OKOJO CTOPOHBI KAaK OCH IOJIy4aeM
LHWTHHID.

A2. OTpe3ku, COEOUHSIOIIME  BEPIIMHY KOHYCa C TOYKaMU OKPYKHOCTH
OCHOBAHMSI Ha3bIBAIOTCA OOpa3ylolMMU KOHYcCA.

A3. OceBbIM CEUECHHMEM LWIMHIpA  SBISIETCS TPEYTOJIbHHUK.

Ad4. Bricota nununapa (mpsMoro) 0OoJibiie 00pa3yromiei.

AS. Ilpu BpameHuu nojiyKpyra BOKpyT €ro JuaMeTpa Kak OCH IIOJIydaeTcsl  Imap.

Pemure 3anauy:

B1. Bricota konyca paBHa 12 M, a oOpasyromas 13 m. Haiiaure momans
OCEBOT'0 CEUYEHHUsI KOHyca.

2 BapUaHT

[ToaTBEpIUTH WIIM ONPOBEPTHYTH CICAYIOLIUE YTBEPKIACHUS.

Al. IIpu BpameHnu npssMOyroJIbHOTO TPEYrOJIbHUKA BOKPYT €ro KaTeTa KaK OCU
MOJIy4aeM KOHYC.

A2. OTpe3kn, COEOUHSAIONIME COOTBETCTBYIOIIUE TOYKH OKPYKHOCTEHW KPYTOB
Ha3bIBAIOTCS OOpa3yIOIMUMU  LUJIUHIpA.

A3. OceBbIM CEYECHHEM KOHYCa ABJISIETCA MPSAMOYTOJIbHUK.

Ad4. BricoTa koHyca paBHa OOpa3yOIIEH.

AS. OTpe30K, COeAUHSIONINI JIBE TOYKHA IIAPOBOM MOBEPXHOCTU M MPOXOSAIINIMA
yepes LEHTP 11apa, Ha3bIBAaeTCs JUaMETpPOM Liapa.

Pemure 3amauy:

B1. [lnomans GOKOBOH MOBEPXHOCTH LHMIMHApAa paBHa 601 M°, a pamHyc
ocHoBaHus 5 M. Halinute nuHy oOpasyromieil  HUIHHIpA.

Kpurepumn onenku padornbi

3aganus bamier [Ipumeuanue
Al —-AS 3) Kaxx it npaBuiibHbIN oTBeT 1 Gasn
B7 3 Kaxxnp1it npaBuiibHbIN OTBET 3 Oaiia

MakcuManbHblii 6a 3a padboTy — 8 0aJj10B

ITAaJIOHbI OTBETOB

1 BapuaHT 2 BapuaHT
Al | ma Ia
A2 | ma Ia
A3 | nma HET
A4 | mer HET
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A5 | na pit:}
Bl |60 m° 6™

«O0BeMbI»
1 BapuanT
Al. Kakas ¢popmysa ucroias3yercst JiIs BBIYHUCIEHUS o0beMa Mpu3Mbl, T17e R —
paauyc ocHoBaHus, H — BbICOTA.
1 2 1 ( \
a) "S H 0) nR°H B) S,.H r) Hl|S+S + [SS
3 ocH 3 \ 1 1 )

A2. TTnommaas rpanu Ky6a paBaa 16 cm *. Beraucimute ero oobeM.

a) 24 cm?® 0) 48 cm?® B) 56 cm? r) 64 cm®

A3. Haiimute 00b€M HUIMHIpPA C BRICOTOM, paBHOW 3 CM M IMAMETPOM OCHOBAHUS
6 cm.

a) 271 cm’ 6) 91 cm” B) 36m cM® r) 187 cm’

B1. OcHoBaHue NpsSMOW TPU3MBI - TPSIMOYTOJBHBIA TPEYrOJBHUK C KAaTETOM
5 cM u runoreny3oii 13 cm. Bwicota npusmbl paBHa 10 cm. Haiinure
00BEM MPU3MBI.

B2. [unuuap oOpa3oBaH BpalleHHEM MPSIMOYTOJIbHUKA C JUAroHajgblo 5 cM
BOKpPYT CTOpOHBI anuHOM 3 cM. Halimute o0BEM UMIMHApPAa W IUIOMIAIH
IIOJIHOM €ro MOBEPXHOCTH.

2 BapuaHT
Al. O6bem nupamMusl onpeaensercs no popmysne, rae S, - MIOMIAIb

ocHoBaHusA, H — BbIcOTa, R — paaunyc.

1
a)_S H 0) LR2H B) S,,H r) 2 1R?H

3 OCH 3 3
A2. M3amepenus npsiMOyTOIBLHOTO TapaljIe/IeIUITeIa PaBHbI 2 CM, 3 CM B 5 CM.

Brerauciaure ero oonem.

a) 30 cm3 0) 15 cm? B) 20 c™m 2 r)25cm?
A3. BricoTa koHyca 3 cM, oOpasyromas 5 cM. Halinute ero oonem. '
a) 271 cm’ 6) 9 cm® B) 161 cMm” r) 187 cM®

B1. U3 Bepumnsl B kBaapara ABCD co cropoHoit 6 ¢cM K €ro IUIOCKOCTH
nposenéH nepnenaukyisip BK. Haiinute 00bpém mupamuasi, ecniu AK = 10 cwm.
B2. IIpssMOYyronpHBIA TpPEYTrOJbHUK C TUIOTEHY30M 13 cM Bpaiaercss BOKpYT
OCH, cojepKalled KaTeT  JJIMHOM S CM. Haiimure 00BEM TOIY4EHHOTO
KOHYCa M IUIOWAJb €r0 MOJHOW MOBEPXHOCTH.

Kpurtepuu ouenku padorsl (MakcumalibHbIl 0aiut 3a padoTy — 11 6ansion)

3amanus bamnel [Ipumeuanue
Al 1 Kaxxplii mpaBribHBIN 0TBET 1 Oasmt
A2-A3 4 Kaxxplii mpaBUIIBHBIN OTBET 2 Oasuia
B1-B2 6 Kaxx 1l mpaBWiIbHEIN OTBET 3 Oayiia
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ITAaJOHBbI K OTBETAM

1 BapuanT 2 BApUAHT
Al |B a
A2 |06 a
A3 |a B
Bl | 300 cm® 96 cm’
B2 @JR cm?® 900, e

Pa3znean 8. IlepBooOpasHast pyHKIIMHU, €€ IPUMEHEHHE
OO6pa3zoBartesbHbIC PE3YIbTATHI, MOJJICKAIINE POBEPKE (PJIEMEHTHI):

J1P6 01, Z1P6 04, IP6 06, IPC 14, 1Py 08, /1Py 09, 1Py 10.

OK 1-OK 7, I[IK
Tect mo Treme: «MHTEerpupoBanne PyHKIHII»
1 BapuanT
Nel  MHokecTBO Beex mepBOOOpa3HbIX GYHKIMU Y = 2X HMeeT BUT ...
1) x2+C 2)2x* +C  3) X 4) 2

2

3
Ne2  Onpenenenuslii HHTErpa J.4x dx paBeH ...
1

BBenute oTrBeT

Ne3  Tlnmomaas kpuBOIMHEHHOU Tpanenuu D onpenenseTcss HHTErpajioMm ...
4

1) | Vxandx  3) | Vxdx

2) ‘[(J; Fhd 4) !(Gﬂ)dx

Ne4  Ucnonwsys CBOKCTBO OIIPENEIICHHOI O VHTErpaa, VHTETpaj

T

2

_[(X COSX +9sIN X)dX yio3xm0 MpuBecTH K BHAY ...
0

b b 0
2 2 i
X COSX + 9sin x)dx
X COS XdX + I9sin xdx 3) EI( )
1) ) ;
Z T T
x 2 2
2 4) !xcosxdx+ 9r[sin xdx
2) 9I(xcosx+sin X)dx



Ne5 CkopocTh MaTepuagbHOM TOUKH, ABUKYIIEHUCS MPSIMOIMHENHO, paBHA
V(t) = 2t + 3. Torna myTh, HpoiineHHbI ToUKOM 3a Bpemsi t =2 oT Hauana
JBUKEHUS, PaBEH ...

1) 14 2) 7 3) 10 4) 4
N6 e I f (x) = -5¢tgx+ C | rorna dpynxmus f (X) pasHa...
5 1 3) - o 5
1) Stgx ) sin? 5x sin? x 4) St x
2 BAapHAHT
Nel  MuosxectBo Bcex mepBoo6pasHex GyHKIMH Y =—3° HMeeT BHL ...
3" 2) 3"
1) - +C x 3~ ~3*In3
In3 |3_3 + C) In3 4) n
n

2

Ne2 - Onpenenennslii unTerpan 1 (2+3x?)dx pasesH ...

BBeante orBeT

Ne3  [Inomans KpUBOJMHEWHOM Tpanenuu D onpeensieTcss HHTeTpajioM ...

L
¥4 5 1

y-xl+d 1) l(x2 + 4)dx 3) 1[(x2 +4)dx

\é 2) f( +4)dx \ szdx

m 1 -
X

6

v 2 X
Ne4  Hcrnonb3ysi CBOMCTBO OMPECIICHHOTO MHTErpaia, WHTErpa I(X +3e")dx
2

MOYHO IPUBECTU K BUAY ...

4 6 6 6

1) !xzdx+.[3exdx 3)jx2dx+3jexdx
o :

2) Sj(xz +e")dx 4) ! (x2 +3¢")dx

Ne5  CxkopocTe MaTepHuanbHON TOUKH, IBHKYIIEHCS MPIMOIMHENHO, paBHA
2 . . .
V(t) = 2t +t° . Torna myTs, IPOIiICHHBII TOYKOI 3a MEPBYIO CEKYHTY,
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PaBEH ...

1 1
1)3 Y 42
3 3
N6 g j f(x)=2"+C, rorna dynxuus f(X) pasHa...
3 2
1) —2*In2 2) 21 ) Tn2 4) 2°In2
3 BapHaHT
Nel  MmuoskecTBo Bcex mepBooOpasHbIX GyHKIMKM Y =5* nmeer Buf ...
5" 5 C -
1) 5°In5 * n
In5
‘1
Ne2 =
, 2
X2
- 2) 32 3) 18 4) 30
Ne3  IInowmans kpuBoOJIMHENHHOM Tpaneuuu D onpenensercs HHTErpaioM ...
W &
1) 1
1 g =z -2 > - 3) 1[(\/X—Z)dx
""" e, A
[ /" ) ] ';{ 4 4 .
. 2) 2 t[(\/ X — 2)dx
9
0
Ne4  Hcnomnb3ys CBOMCTBO ONPENIETIEHHOTO WHTErpana, WHTErpall

* ° dx ; ¢ 6dx
J — 3) (V7 —xdx+ | —
, , )JZ- -£x+4
= 4 7—x+—)d

J ) (7=

Ne5  CkopocTps MaTepuanbHOM TOUKH, ABUKYIIEHUCS MPSIMOJIMHEMHO, paBHA
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Neb6

No2

Ne3

Ne4

V(t) =1+ 3t . Torna nyts, npoiiaenHslii Toukoii 3a Bpemst t =3 or Havaa
JIBYKEHUS], PABEH . ..

1) 10 2) 16,5 3) 14,5 4) 12
2
Ecnu I f(X)==+C rtorma ¢ynkmusa f(X) pasna...
X
2
4) — __
1)1 2) 2X 3) 2Inx X2
4 papuaHT
3
MHOECTBO BceX MepBooOpa3HbIX QyHKIMKU Y = —- MMeeT BU ...
X
1 J 3 3
1) —_2+C 2)—_4 3) ——+C 4) —
X X 2X° 2%

1

3
OnpeeneHHbI HHTETPal J.(ZX +4X7)dX papen ...
0

Beeaute oTrBET

[Tnomans kpuBoIMHEHHOM Tpamnenuu D onpenensercs UHTErpaioM ...
v ; 1 In3

o 1)1;In xdx S)I[In xdx

In3 -;1f; 2)2 In xdx 4)E|n xdx

Hcnons3ys CBOMCTBO OIPENIETIEHHOTO UHTErpania, UHTErpajl
7
1
(2 )0
! cos? x . MOKHO MPUBECTH K BUL
2 6 ,
1 - dx
5
— [ - )dx 3 [2xCdx—[—
1) ! cos? x , L C0S” X
7 5 —1 25 5d J dx
2 j (x° — )dx 4 IX X—|—=C
2 cos’ x )= 1 COS” X

CKOpoCTh MaTepUaAIbHOM TOYKH, IBUKYILIEUCS MPSIMOJIMHENHO, paBHA
v(t) =3+ 6t . Torga MyTh, TPOWJICHHBI TOYKOU 32 BTOPYIO CEKYHY, PABEH

1) 12 2) 15 3) 20 4) 13
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N6 b j f (X) = 4tgx+C | torna pynkums f (X) pasHa...

1 4 4
1) —— 3) ~
) cos® 4x 2) 4ctgx cos2 x 4) Costx
S BApHAHT
Nel MHOeCTBO Bcex NepBooOpasHbIX GyHkuun Y = _ ~— VMEET BU ...
SIN™ X
1) 3ctgx+C 2) —3ctgx+C 3) 3tgx 4) — 3ctgx
. 1 2d
Ne2 Onpenenennsiii uarerpan | — X 0X papen ...
0
3
2) X
1) 6 6 3) 16 4) 36
Ne3  TInomans kpuBoJIMHEHHOM Tpamnenuu D onpenensercs HHTErpaioM ...
Vo
1 1
=x%+1
P 1) ‘[(xg +1)dx 3) J.(x?’ +1)dx
%1
L 2
j;’ '%2 3 } S+ 1)\d
P 2) I[(x +hdx  4) | +1)ox
Ned  Hcnomnbiys CBOKWCTBO ONPEACIIEHHOTO VHTETpaa, VHTETpai

T

. 4
I(COSX +2sin” X)dX moxHO NpUBECTH K BUIY ...
0

0 T

1) J (cosx + 2sin® x)dx 3) | cosxdx+ Zj;sin“ xdx

T

2) 2.!;(cosx +2sin* x)dx

T

cos xdx + IZsin4 xdx

Sty [ Py 3

4)
2
No5  CkopocTh MaTepuaabHON TOUKH, IBHKYLIEHCS PSIMOJIMHENHO, paBHA
2 o o o
V(t) =t + 4t . Torna myts, mpoiineHHbIil TouKoit 3a Bpems t =3 or Hauana

ABUKCHUSA, PABCH ...
1) 27 2) 21 3) 25 4) 30

Neob6
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Ecmu I f(X) =Inx+C rorna dpynkuus f (X) pasHa...

1
1) Inx 2) o 3) X 4) X2
6 BapuaHT
Nel  MHuoxecTBO Bcex IepBOOOpa3HbIX GYHKIMK J = 2COSX HWMEET BUJ ...
1) 2sinx+C 2) —2sinx 3) sinx 4) —=2sinx+C

1

N2 Ompenenennprii materpan _[(4X3 +2x—1)dX pagen ...

Bsenute oTrBeT

Ne3  IInomans kpuBOJIMHENWHOM Tpaneuuu D onpenensercs HHTErpaioM ...
A 0 9

; 3)‘[(9—x2)dx

4 4)[(9-x*)ax

-3

-3/ 0 \3 x

T
Ned ' Vicmione3ys cBOHCTBO ONpeaeNeHHOTO HHTErpasa, HHTETpal J-(4X —8cosx)dx
0

MOJHO ITPUBCCTHU K BUAY ...

0

4xdx — I8cos Xdx

a
Oty N a

3)

. 2
0

0 4) I(4x + 8 cos x)dx

Ne5  CkopocTk MmaTepuanbHON TOYKH, ABHKYLIENCS MTPSIMOJIMHEWHO, paBHA
t) =3+t i 7 7
V(t) =3+1°. Torma IIyTh, IPONJICHHBINA TOYKOM 32 IATYIO CEKYHY, PaBEH ...

1
1) 53 2) 41 3) 23 4) 12

Ne6 Ecnu I f (X) =5cosx+C | rorna ¢pynxmus f (X) papHa. ..

1) Ssinx 2) —Ssinx 3) S5cosx 4) —5co0sx
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Kpurepuu oneHku recra

3aganus banibr [Tpumeuanue
1,3,46,7 5 Kaxxaplii mpaBrIbHBIN 0TBET 1 Oasmt
2,5 4 Kax b1l mpaBUIBHBIN OTBET 2 Oaiia

MaxkcumanbHbIN 0211 32 paboTy — 9 6asl10B

ITAJIOHBI OTBETOB

1 BapuanT | 2 BapuaHT | 3 BapuaHT | 4 BapuaHt | 5 BapuaHT | 6 BapuaHT
Nel 1 1 3 3 2 1
Ne2 15 12 4 2 4 1
Ne3 4 3 1 4 3 1
Ned 4 3 1 1 3 2
Ne5 3 2 2 1 1 3
Ne6 4 1 2 1 1 1
Ne7 4 4 4 4 2 2

Pazgen 9. Crenenn u kopuu. CreneHHas pyHkumus
OO6pa3zoBartesbHbIC PE3YIbTATHI, MOJJICKAIINE POBEPKE (IJIEMEHTHI):
JAP6 1, 1P6 2, IPG 3, J1P6 5, /1P6 6, JIPG 14.

APy 1, 1Py 5, IPy 6, [iPy 7, [Py 8, JIPy 18, [Py 19.
OK 01 - OK 05, OK 07, IIK

[lpu pemenun 3amanmii 1-4 3anuimuTe NPaBUIBHBIA OTBET U3 YETHIPEX
MIPEITIOKEHHBIX.
1. (1 6amr) Mexy KakuMHU IBYMsI HATYPaJbHBIMU YUCIIAMHU HAXOAUTCS

apcio 3v/197?
A)19u20;5)2u3;B)18u 19;1) 3 u 4.
2. (1 6amn) Omnpeennre KOpeHb ypaBHEHHS X =125
A)3.;b)-3;B)-5;T) 5.

3. (1 6aswr) Pacrionoxure B MOPsyIKe Bo3pacTaHus ducia: 2; 3V 5; V17
A) 2;3V5; 'V17; B) 2, W17, *V5; B) 3V5; 2, #/17; T) +17; 2; 3V/5.

4. (1 6ayn) YMHOXKAs YMCiIa C OJIMHAKOBBIM OCHOBAHUEM, UX CTEIICHHU. . .7
A) ymHOxaeM; b) nenum; B) cknaasiBaem; [') oTHHMaeM.

[Tpu BhIMOTHEHUH 3a4aHUI 5-8 3anUIINUTE X0 PEUICHUS U MOTYYEHHBIH OTBET.
5,58, 2.9
a ? . a ?

048

5. (2 6aya) HaiimuTe 3HaUeHUE BBIPAXKCHUS npu a=7.

(VIZ+B)’

y 10+v96

6. (2 6amna) Haiinure 3HaUYeHNE BhIPOKEHUS T :
7. (2 6amna) PaccTosiHue OT HaOJtOmaTesl, HAXOASMIIErocs Ha HEOObIION
BbICOTEe h KmiomeTpoB Haa 3eMédd, 10 HAOIOIaeMOW MM JIMHUM TOPHU30HTA
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BbIUUCTISIETCS 110 hopMyIie [=v 2Rh, rae R=6400 km — paguyc 3emin. C kakoi
BBICOTBI TOPU30HT BHJIEH Ha paccTossHuM 48 kuioMeTpoB? OTBET BbIpa3uTe B
KHAJIOMETPax.

8. (2 6amna) Pemnre ypaBHeHne v —32—x=12.

[Ipn BbIMOSHEHMM 3aJaHus 9 3anuImUTE X0/, OOOCHOBAaHUE pPEIICHUS U
MOJIYYCHHBINA OTBET.

9. (3 6ayma) PemmmTe rpaduvecku cucTeMy ypaBHEHUI: { B \)/Cx
OTaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3aJaHAs

OTtBet b I B B 49 2 0,18 36 | (1;0)

Paznen 10. Iloka3zarenbHas pyHkuus
OO6pa3zoBartesbHbIC PE3YIbTATHI, MOJJICKAINE POBEPKE (PJIEMEHTHI):
JP6 1, AP6 2, IP6 3, JIP6 4, /IPG 5, /1P6 6, JIP6 14.

JIPy 1, 1Py 5, JIPy 6, [Py 7, JIPy 8, [IPy 18, [Py 19,
OK 01 - OK 05, OK 07, TIK

[Ipu pewenun 3amganmii 1-4 3anumuTe NpaBUIBHBIA OTBET U3 YEThIpEX
IIPEIJIOKEHHBIX.

1. (1 6amn) Ipu kakoM 3HaUeHHUH a GYHKIMSA y=a ObIBacT Ha BCEH 00IacTH
onpe):[eneHXm‘?
A) a=_ . B) a=8,25; B) a—_, I) a=V3.

2. (1 6aJ'IJ'I) Ha pucynke 1/1306pa>1<eH rpadux Qpyakuuu Buaa f(x)=a*. Haiimure
snauenue f(2).
VA

T

U IS
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 0ayut) Oynkuus 3anana popmynoi: f(x)= (—) Yemy pasno f(-2)?
A) - . . B)-4; B)4; 1) VZ.

1
4. (1 6amn) Kopenb ypaBHeHUs ( 5) B 3"?
A)12,5;b) 13; B) 14, T') 15.
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[Tpu BbIMOTHEHUH 3a/1aHUM 5-8 3aMUIIUTE X0 PEIICHUS U MOJTYYEeHHBIN OTBET.

5. (2 6amna) Haifnure kopenb ypasHenus 3 °-5*3*=12
6. (2 6amra) CKOIBKO IEJIBIX PelIeHHi HMeeT HepaBeHCTBo 1 <7 <497

7. (2 6amna) Haiinure Touky MakcuMyMa (pyHKIIAN

y — 25—8x—x2 )

8. (2 Oamma) B xoxe pacmama paadoOaKTHBHOIO H30TONA €ro mMacca

— A—t/T
YMCHBIIACTCS IO 3aKOHY m(t) =mo -2

’ TAe My — HavyajlbHagd Macca U30ToI1a,

t — Bpems, npoleanee OT HayalbHOrO MOMEHTa, | — mepuoA mnoiypacnajaa. B
HayaJbHBIH MOMEHT BpeMeHM macca uzorona 184 mr. Ilepuosa ero momypacnana
cocraBisier 7 MuH. Haitnure, yepe3 CKOJIbKO MUHYT Macca u30Tona OyJeT paBHa

23 wmr.

HpI/I BBIIIOJIHEHUHN  3aJaHUsA 9 samummTe Xon4,

HOJIY‘-ICHHBIIZ OTBCT.

000OCHOBaHHME pEIICHUS U

—2x=0
9. (3 6ayura) Pemmre rpaduvecku cucTeMy ypaBHEHHIA: g _ =
DTaj0HbI OTBETOB:
Howmep 1 2 3 4 5 7 8 9
3aIaHMsI
OrtBer B A B A 1 -4 21 (2; 4)

Paznen 11 Jlorapugmsi

OO6pa3zoBartebHbIC PE3YIbTATHI, MOJJICKAIINE TPOBEPKE (PJIEMEHTHI):
J1P6 01, JIP6 02, /1P6 03, Z1P6 04, IP6 06, /1P6 14, 1Py 06, /1Py 07.

OK 1-OK 5, OK 7, TIK

1 BapuaHnT

12 5 1

Al. Beruncimre 5% .58 — 44 : 4*
a) 20 0)9 B) 1

1
A2. Boraucauts 273 —13° + -3{/5 . %/A_,
a) 4 0) 5 B) 6

A3. Beruuciuts log,12 +log,6—-log,18
a)4d 0) 16 B) 2

A4. Beraucuts log,, 16
a)6 0) 2/3 B) 4

r)0,1

r) 11

r) 78

r) 1/3
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AS5. Pemmrts ypauenne 3 =9
a)0,1 0) 2 B) 3 r)l

A6. Pemruts ypaBuenue 10g, (3 + X) =5
a) 1027 6) 1021 8) 1 r) 622

A’77. Pemuth ypaBHEHUE J24—4x =4
a)-10 0) 10 B) 21 r)-21

B1. Boruncauts 13'°%:42

1
B2. Beuncuts 2195+ §|916

CI1. Pemmts ypaBuenue log,(x—3)—log,(x —6) =1

2 BapuaHT

3 1 5 1
Al. Beruncnure 84 -8 —24:24
a)4 0) 16 B) 10 r) 61

1 3
A2. Borunciuts 92 —0,5° + \/E_

J16

a) 2,5 0) 3,5 B) 4 r)4,5

A3. Beruuciuts log,8—1og, 2+ loge9
a) 36 0)6 B) 2 r) 15

A4. Boeruucauts 10gg; 3
a) 1/4 0) 4 B) -4 r)9

A5. Pemmts ypaBHeHne 2°° =8
a)4 6)0 B) 6 r)7

A6. Pemuts ypauenue 109, (1+ X) =8
a)3 0) 63 B) 257 r) 255

A7. PemuTh ypaBHenue 3/ 4x +4 =4
a)-17 0) 17 B) -15 r) 15

9
B1. Berauciuts 2°3°%

B2. Beruncnuts 3195+ Elg512
3



C1. Pemmuts ypaBHenue log,(4x +3) —10g,(9—-2x) =0

3 BapuaHT
5 1 r 1
Al. Beruncaure 156 -156 —136:136
a) 2 0) 28 B) 15/13
1
A2. Beruncuts 162 —2° + \/\/E
a) 8 0) 7 B) 4

A3. Beraucnuts log, 6 +1og,3-10g,9
a)3 0)0 B) 1

A4. Beranciuts 109, 32
a) 10 0) 2 B) 0,4

AS5. Pemmts ypasrenne 4 =16
a) 0) -3 B) -1

A6. Peruth ypaBrenue 10g; (5 + X) =3
a) 211 6) 221 B) 724

A7. Pemnth ypaBHeHHEe /3x +1 =4
a)l 0) 17/3 B) 5

B1. Beruucaurs 109

1
B2. Beraucauts 3 19125+ 4lg 3/2_0-

C1. Pemuts ypaBaenue [0g G (x—2)—log FX= -2

4 papuaHT
s 2 6 4
Al. Berunciurs 87 :87 —3° -39
a) 5 6) -1 8) 1
LY 1#‘
A2. Beruncaurts 252 —| — | +—4/81
13/ "3
a) 5 6) 6 B) 7

A3. Beraucauts log.8—1og: 2 +10g: 6,25
a)0 0) 12,25 B) 25

r)1,1

r) 6

)2

r) 2,5

r)9

r) 8/3

r)2

r)2
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A4. Beruucauts logg 27
a) 2/3 0) 1,5 B) 6 r)2

AS5. Pemmurts ypasrenue 51 =125
a) 24 5) 26 B) 4 r) 2

A6. Pents ypaBuenue 10Q, (9 + x) =4
a) 72 6) 90 B) 55 r) 73

A7. Pemuts ypaBHeHHe < 2x +8 = -1
a) -6,5 0) 3,5 B) -3,5 r)-4,5

logs 6-1
B1. Beraucaurs 5°%°

B2. Beruucnuts 3lg5 + Elg 64
2

C1. Pemmuth ypaBuenune log,(x—5) +log,(x+2) =3

Kpurepnu oneHku padoThl

3aganus banmnbr [Tpumeuanue
Al - A7 7 Kaxxaplii mpaBrIIbHBIN OTBET 1 Oasmt
B1-B2 4 Kaxapiit mpaBuibHBIN OTBET 2 Oasia
Cl 3 Kaxapiit mpaBUnbHBIN OTBET 3 Oasia

MakcuManbHblii 6as 3a padoty — 14 6ansion

ITAaJIOHBI OTBETOB

1 BapuaHT 2 BapuaHT 3 BapuaHT 4 papuaHT
Al |B r a 0
A2 |a a B a
A3 |B 0 B T
A4 |0 r r 0
A5 |r B o B
A6 |0 r a a
A7 |a a B T
B1 | 4/169 72 5000 1,2
B2 |2 3 2 3
Cl |7 1 3 6

Paznen 12. MHuo:kecTBa. Jj1eMeHThI Teopuu rpagos

OO6pazoBaTenbHbIE Pe3yIbTaThl, TOAJIEKAIINE TPOBEPKE (FTIEMEHTHI):
JP6 1, J1P6 2.

APy 1, IPy 2, [iPy 3.
OK 01 - OK 07
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[Ipu pewmwenun 3amanuii 1-4 3anuMTe NpPaBUIBHBIA OTBET U3 YEThIPEX
IIPEIIOKEHHBIX.
1. (1 6amm) Kakas onepanus n300pakeHa Ha Kpyrax Dujepa?

Q.

A)E=4UB;B)E=4n5B;B)E=4\5T)E=A-B.

2. (1 6amn) Kakoii rpad npeacrasien?

A) nonsslif; b) HenonHbIM; B) JIEPEBO; I') HyneBoil.

3. (1 6ayn) [TaTepo paboUUX BCTPETUIIMCH MPH BBICAIKE I[BETOB B KIIyMOBI.
CKOJIBKO BCEro ObLIO CAEIaHO PYKOIIOXKATHI

A)10; B) 11; B)5; ') 6.

4. (1 6amr) Onpeaenure cTeeHb BEPIIUHBI B:
A

E F

A)8:B) 11: B) 3;T) 5.

[Tpu BBIMONHEHWU 3a7aHU 5-8 3amuIIMTE XOA PpEIICHUS W TOJTYYCHHBIN
OTBET.

5. (2 6amna) 1. Jans! 1Ba MHOKEeCcTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9,
12}. 3anummuTe u u3o0pa3ute rpaguuecku HOBOe MHOXKECTBO E: a) E= AU B ; 0)
E=AnS8.

6. (2 6amna) KonuHbl 1py3bs 3aHUMAIOTCSI KAKUM-HUOYIb BUJIOM criopTa. 14
U3 HUX yBIeKkaroTcs pyToomom, a 10 — H6acker6osmom. M TOJIBKO JIBOE YBIIEKAIOTCS
U TEM U Jpyrum Buaom cropra. Ckoabko npy3ei y Tomu?»

7. (2 6anna) Ha pucynke — cxemMa JOpOT, CBSI3BIBAIOIINX TOPOACKHE MAPKH
A, b, B, I', JI, E. Tlo xaxmoil mopore MO>KHO JIBUTaTbCS TOJILKO B OIHOM
HaIpaBJICHUH, YKa3aHHOM CTpeKOi. CKOJBKO CYIIECTBYET Pa3JIMYHBIX MyTEH U3
napka A B napk E?

8. (2 6amma) MoXHO JTH HApPHUCOBAaTh M300PaKCHHBIH Ha PUCYHKE Tpad He
OTpBIBask KapaHJaIl OT OyMaru 1 MpoBOAs KaXa0€ pedpo pOBHO OJIUH pa3?
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[Ipu BbIMONHEHWHU 3a7aHUs 9 3amUIIKMTE XOJ, OOOCHOBAaHUE PEUICHUS H
MOJIyYeHHBIA OTBET.

9. (3 6amna) IlepByro WM BTOPYHO KOHTPOJIbHBIE Pa0OTHI MO MaTeMaTHUKE
YCHEIIHO Hanucaiu 33 KypcaHTa, IepBYIO WIH TPeTbio — 31 KypcaHT, BTOPYIO WM
TpeTbto — 32 kypcanta. He MeHee OBYX KOHTPOJBHBIX paboOT BbIMOSHWIM 20
KypcaHTOB. CKOJBKO KYPCAHTOB YCHEIIHO PEIIMIH TOJBKO OJHY KOHTPOJIbHYIO
paboty?

DTaJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aIaHA
OTtBeT B b 10 I - 22 8 HET 18

Pa3nea 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOATHOCTEH
OOpazoBaTenbHbIE PE3yJIbTAThl, MOIEKAIINE TPOBEPKE (FIIEMEHTHI):

J1P6 07, 1P6 08, Z1P6 14, 1Py 04, 1Py 12, JIPy 13, 1Py 18, 1Py 109.

OK 01- OK 5, OK 7, TIK

«1eMeHThI KOMOMHATOPUKI»
1 BapuanT
5 2

A +C
1) Berunciaurs: ——*-

4
2) CKOJIbKO pa3InYHbIX MIEPECTAHOBOK MOYKHO COCTAaBUTh U3 OYKB CJI0Ba
«MOPSK»?
3) Pacnimcanue Ha IOHECIBHUK JIJIS [IEPBOTO Kypca COCTOMT U3 4 map.
OnpeaenuTs YUCIIO BAPUAHTOB pacCKCcaHus MPU BbIOOpe U3 12 nucuriiH?
4) CKOJIBKO CYIIECTBYET CIIOCOO0B BBIOOPA TPEX KYPCAHTOB U3 BOCHMH?

2 BAPDUAHT
2 3
1) BerauciuTs: Cot s
3
2) B rpynme 25 kypcantoB. CKOJTBKMMH CIIOCOOAMH MOTYT OBITh BHIOPAHBI
CTapIlINHa U €ro 3aMeCTUTEIIb?
3) CKOJIBKO CYIIIECTBYET CITIOCOOOB BBIOOPA YETHIPEX CTYACHYECKIX OMIIETOB U3
cemu?
4) CKOJIBKO CYIIIECTBYET CIIOCOOOB PACCTAHOBKU 8 KypCaHTOB B LIEPEHTY IO

OTHOMY?
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3 BapuaHT

C2+ 43

6
2) B copeBHOBaHMSIX YUMIIUIIIA TTO OETY Y4acTBYIOT 15 KypcaHTOB, TPOE M3 HUX
3aiMyT 1, 2, 3 MecTo. CKOJIBKO CYIIECTBYET Pa3IMYHbIX BAPUAHTOB MOTYUECHUS
IIPU30BBIX MeCT?
3) CxoJIbKUMU CTIOCOOaMH MOXHO BBIOpaTh 4 hoTorpaduu nuz 9?
4) CKOIBKUMH CIIOCOOaMHU MOYKHO COCTaBHTh CIIMCOK Ha BbIIa4y (POPMEHHOTO
OOMYHIMPOBaHUA 7 KypcaHTam?

1) BerauciuTh:

4 papuaHT
3 3
1) BeIauciuTs: A7+ C
4
2) CKOJIBKAMU CIIOCO0AMHU MOYKHO PaCCTaBUTh Ha IMOJIKE 6 pa3IMYHbIX YICOHUKOB?
3) CKOJILKUMU CITIOCOOaMH MOYKHO BBIOPATh TPEX KyPCAHTOB HA TPH PA3INIHBIC
JIOJDKHOCTH M3 BOCBMH KaH/IU/1aTOB?
4) B rpymme 24 kypcanta. CKOJBKHMH CIIOCOOaMH MOTYT OBbITh BBIOpPaHBI 2

KypcaHTa B Hapsii?

5 BapuaHT
A+ C3
1) Beraucnuth: —2—2
5
2) B rpynme 24 kypcanTta. CKOJIbKUME CIIOCOOaMHU MOTYT OBITh BHIOPAHbI 2
KypcaHTa B Hapsi/i: OMH Ha BEPTYIIKY, IPYroil Ha KaMOy3?
3) CKOJIbKO pa3InYHbIX MIEPECTAHOBOK MOYKHO COCTABUTH OYKB CJIOBa
«PYJIEBON»?

4) CKOJIbKMMH CIIOCOOAMH U3 7-U Pa3InYHbIX TETPaiei MOKHO BBIOpaTh 37

6 BapuaHT
C2+ A",

1) Boruucnurp: —8——2

3
2) 3a xopoinyo y4eOy u otauuHoe noseaeHue 10-u KypcanTam rpyIbl ObUTH
BBIJIaHBI 6 OMJIETOB B pa3IMYHbBIE TeaTpbl Topoia. CKOJBKUMHU CIIOCOOAMHU OHH
MOTYT OBITh pactpe/ieIeHbI?
3) CKOJIbKO CYIIECTBYET CITIOCOOOB BHIOOPA MATH KYPCAHTOB JJIs1 YOOPKH
TEPPUTOPUH U3 TPYIIIIHI B 28 4EIIOBEK?
4) CkoIbKAMH Croco0aMu MOXKHO paccaauTh 3a CTOJOM 5 KypCaHTOB 1O 5
Mectam?

Kpurepuu onenkn padorbl
3ananus bayner IIpumeuanue
1-4 8 Kax b1t mpaBUIbHBIN OTBET 2 Oaiia
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MakcuMmanbHblii 6a 3a padboTy — 8 0auioB

ITAJIOHBI OTBETOB

1 BapuanT | 2 BapuanT | 3 BapuaHT | 4 BapMaHT | S BapHaHT | 6 BapuaHT
113025 21° 00625 141 142 24°
3 6 6 3
2 | 120 600 2730 720 552 151200
3 111880 35 126 336 5040 98280
4 |56 40320 5040 276 35 120

« DJIeMEeHTBbI TeOPUH BEPOSATHOCTE U MATEMAaTHYCCKON CTATHCTHKID)
1 BapuanT
Nol U3 25 ywamuxcs B kinacce 20 caenanu npuBuBKUA. Haymauy BbeIOMparoT
y4yeHHKa. BeposATHOCTh, YTO BBIOpaiM ydeHHKa, KOTOpOMY Oblila cleiaHa
IIPUBUBKA, paBHA. ..

1) 0,5 2)0,2 3) 0,08 4)0,8
Ne2 M3 80 mpoduHAHCHPOBAHHBIX MPOEKTOB OaHK moxy4msa mpuOsuis ot /0.

OTHOCHTENbHAS YaCTOTA MOJIYYEHUS MPUOBLUIN OT IPOEKTa PaBHa. ..

1)0,3 2) 0,125 3) 0,875 4) 0,7
Ne3  3akon pacnpenenieHus Ciiy4yallHOW BEJIMYMHBI 33/1aH X 1 2 4

B BUJie TaOnuibl. Torna BepostHOoCcTh P; paBHa. .. P P, 02|03

1) 0,5 2) 0,2 3)0,3 4)1
Ne4  Yemy paBHO MaTEMaTUUECKOE OXKUIAHUE X 3 5 6

JTUCKPETHOW CITy4YalHOW BEJIMYMHBI, 33JJaHHON P | 03]02)|05

3aKOHOM pPACHpPEIEICHU:

11 2) 14 3)4,9 4) 4,5
No5S Ecmu  mMaremMarumyeckoe — OXHJAHWME  KBajpara | X -1 0 3

CIy4yalHOM  BEJIIMYMHBI,  3aJaHHOM  3akoHoM | P [ 0,1 | 0,2 | 0,7

pacripenenerns  pasHo M (X°)=6,4, Torma

JVCTIEPCHS] PABHA. ..

1) 2 2) 34 3)24 4) 1,7
Ne6  BeposiTHOCTH COBMECTHOT'O MOSIBICHUS IBYX HE3aBUCUMBIX COObITHIA A 1 B,

BEPOSITHOCTH KOTOPHIX paBHbI cooTBeTcTBeHHO P(A) = 0,55 u P(B) = 0,2,

paBHa...

1) 0,375 2) 0,35 3) 0,011 4) 0,11

Ne7 BeposITHOCTh MOSIBIIEHUSI OJHOTO M3 JABYX HECOBMECTHBIX coObITHi A u B
(6e3pa3nMuHO KaKoTo0), BEPOSTHOCTH KOTOPHIX cooTBeTCTBEHHO P(A) = 0,3 u
P(B) =0,28 paBHa...
1) 0,084 2) 0,58

2 BapuaHT

Nel B xopobke 2 cuHMX W 3 KeNThIX KyOUKOB. PeOeHOK ciydailHbIM 00pa3om

Ooeper omuH KyOWK. BeposATHOCTH TOro, 4TO KyOMK OKaKETCS KENThIM,

3)0,3 4) 0,02
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No2

Ne4

Nob6

Neo7

No2

Ne3

Neq

paBHa...
1)0/4 2) 0,6 3)0,1

Ha xaxnpeie 200 BpI30BOB moKapHbIX Mpuxoautcs 10 JI0KHBIX BBI30OBOB.

OTHOCHTCHLH&H 9aCTOTAa JIOKHBIX BBI3OBOB paBHA...
1) 0,95 2) 0,1 3)05

3aKOH pacnpeiesieHUs CIydYallHOM BEJIMYMHBI 33]1aH
B BUJIe Tabnuubl. Torna BeposSTHOCTh [P2 paBHa...

1)0,1 2) 0,6 3)0,3
Yemy paBHO MaTeMaTHIECKOe O’KHaHHE
JTACKPETHOM  CIy4YallHOW  BEJIWYMWHBI, 33JaHHOU
3aKOHOM PACTIPENECIICHHUS:

1)4,8 2) 8 3)1
Ecin  marematuueckoe OKUJIaHUE KBaJpara
CIIy4anlHOU BEJIMYHMHBI, 3aJITaHHOU 3aKOHOM

pacnipesienenus  paBHo M (X %) =134, Torga

AJUCIICPCHUA paBHA. ..
1)14,4 2) 4,5 31

4) 1

4) 0,05
X[ 1] 2] 4
P 06| p | 03

4) 1
X | 4] 2] 6
P |02/01]07

4)5.2
X|-1] 0] 8
P |06]02]02

4) 12,4

BeposTHOCTh COBMECTHOIO MOSIBJIEHUS IBYX HE3aBHUCUMBIX COOBITHI A 1 B,
BEPOSITHOCTU KOTOPHIX paBHBI cooTBeTcTBeHHO P(A) = 0,4 1 P(B) = 0,15,

paBHa...

1) 0,06 2) 0,6 3) 0,275

u P(B) =0,5 paBHa...

1) 0,215 2) 0,43 3) 0,93

3 BapuaHT

4) 0,25
BeposTHOCTh TOSIBJEHUSI OJHOTO M3 JABYX HECOBMECTHBIX COObITHII A u B
(6e3pa3IuuHO KaKoro), BEPOSITHOCTH KOTOPBIX cOOTBeTCTBEHHO P(A) = 0,43

4) 0,07

B norepee u3z 1000 OuneroB umerorcs 200 BBIMTPHIMIHBIX. BhIHUMAaIOT
Haygady oauH Ouser. YeMy paBHa BEpOSTHOCTH TOTO, UYTO 3TOT OWJIET

BBIUTPBILIHBINA?

1)5 2)0,2 3)0,8 4)1
Ha 3aBome 3a roa momaror 30 panMOHAIM3ATOPCKUX NPEIJIOKEHUM, W3
KOTOphIX  mnpuHUMaroT  25.  OTHocuTeIbHas  4acToTa  IPUHSATHUS
palMOHANIM3ATOPCKUX MPUHATHIX MPEIJIOKEHUN paBHa. ..

1) 5/6 2) 1/6 3) 25 4)5
3aKOH pacnpeAesieHUs CIIy4ailHOM BEJIMYMHBI 33]1aH X 1 2 4
B BHie Tabmmel. Toraa BepoaTHOCTs P3 paBHa. .. P 102]06| p,
1)1 2)0 3)0,8 4) 0,2
Uemy paBHO MaTeMaTH4eCcKoe oxuganue | X 2 | 4| 3
JTUCKPETHOW  ciydJaiiHOM Benmuwmebl, 3amanHod | P | 0,3 | 0,1 | 0,6
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3aKOHOM pPacrpcaciICHuA:

1) 3,2 2) 2,8 3) 2 4)1
Ne5 Ecmm  maremartmueckoe — oxumaHue — kBagpara | X | -2 | O 6
ciy4aiHoOM BEJINYHHEI, 3aJJaHHOUI 3aKOHOM P | 04| 03|03

pacnpenenenus pasHo M (X Y=12,4, Torma

JUCTIIEPCHS paBHA. ..

1)13,4 2) 114 3)1 4)12,4
Ne6 BepoATHOCTH MOSIBIEHUS OJAHOTO M3 JABYX HECOBMECTHBIX COObITUH A u B

(6e3pa3uuHO KaKoro), BEPOSITHOCTU KOTOPHIX cOOTBETCTBEHHO P(A) = 0,4 n

P(B) =0,5 paBHa...

1) 0,45 2) 0,5 3)0,9 4) 0,36
Ne7 BeposTHOCTh COBMECTHOTO TMOSIBIICHUS JIBYX HE3aBUCUMBIX COOBITUN A U B,

BEPOSITHOCTH KOTOPBIX paBHBI cooTBeTcTBeHHO P(A) = 0,28 u P(B) = 0,4,

paBHa...

1) 0,112 2) 0,68 3) 0,4 4) 0,12

4 papuaHT
Nel B maptum u3 18 pgeraneit maxonsarcs 4 OpaxoBaHHBIX. Hayrag BwiOuparoT
OHy JAeTaib. Yemy paBHa BEpOSITHOCTb TOrO, YTO JAETAIb OKAXKETCS
CTaHAAPTHOMU?
1) 4,5 2) 2/9 3) 719 4) 14
No2 M3 50 akuuii mHBecTop monyuyua npuoOslib oT 40. OTHOCUTENbHAS YaCTOTa
NOJIy4eHHs] NpUObUIH OT aKLUW paBHa...

1)0,2 2)0,8 3) 40 4) 10
Ne3 3akon pacnpeneneHus ciiydyalHOW BEJIMUUHBI 33]1aH X 2 6 0
B Buie TaOnuiibl. Toraa BepoaTHOCTh P1 paBHa. .. P p, | 02| 07
1)0.1 2)0,2 3) 0,7 4)1
Ned  Yemy paBHO MaTeMaTu4YeCcKoe oxunanne | X 1 -2 | 8
JUCKPETHOM  ciyyallHOM  BenuuuHbl, 3aganHod | P | 05 ] 0,1 | 0,4
3aKOHOM pacrpeAeICHHs:
1) 35 2) 3,9 3) 3,7 4) 3
No5 Ecmu  mMaremMarudeckoe — OXHWJaHWE  KBagpara X 7 -2 0
CITy4alHOU BCJIUYHMHBI, 3aJaHHOMI 3aKOHOM P 040402

pacipenenenus  pasio M (X?)=212, torma

JUCTIEPCHS paBHA. . .

1)2 2) 21,2 3) 19,2 4) 17,2
Ne6 BeposiTHOCTH MOSIBJIEHUS OJHOTO M3 JIBYX HECOBMECTHBIX COObITUI A u B

(Oe3pa3nuuHO KaKoro), BEPOSITHOCTH KOTOPBIX cOoTBeTCTBEeHHO P(A) = 0,7 1

P(B) =0,1 paBHa...
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1) 0,4 2) 0,8 3) 0,7 4) 0,6
Ne7 BeposTHOCTh COBMECTHOTO MOSIBIICHUS IBYX HE3aBUCUMBIX COOBITHI A 1 B,
BEPOSITHOCTH KOTOPBIX paBHBI cooTBeTcTBeHHO P(A) = 0,43 u P(B) = 0,5,
paBHa...
1) 0,5 2) 0,93 3) 0,215 4) 1
5 BapuaHT
Nel W3 ypuBI B KOTOpO#l HaxoasTcs 12 Oenbix W 8 YepHBIX IIAPOB, HayJdady
BbIHMMAIOT 11ap. KakoBa BEpOSITHOCTh TOTO, UTO MIAP OKAXKETCSI YEPHBIM?
1) 8 2)4 3) 0,6 4)04
Ne2 M3 1000 mocesHHBIX ceMsSH JaHHOrO copra Bcxoaar 968. Haiitu
OTHOCHUTENBbHYIO YAaCTOTY BCXOXKECTH CEMSIH.

1) 0,968 2) 0,032 3) 32 4) 968
Ne3  3axon pacnpeneneHus ciydailHOM BeIMYMHBI 3aaH | X 6 -2 | 8
B Bujie Tabnuubl. Torna BepostHocTh  P3; paBHa... P 0103]| p,
1)0 2) 1 3)04 4) 0,6
Ned  Yemy paBHO MaTeMaTU4YeCKOe oxunanne | X 2 -1 | 10
JUCKPETHOM  CITydallHOM  BEJIMYMHBI, 3aJaHHOU P |06 01|03
3aKOHOM pacTpeeIICHuUs:
11 2)9 3)4,3 4) 4,1
Ne5 Ecnmu  maremarnueckoe — okugaHue — KBaapara | X 7 0 | -1
CITy4yaiiHOU BEJIUYHHEI, 3aJaHHOM 3aKOHOM P |03]06]|01

pacopenenenust pasno M (X Y=148 . Torma

JMCTIEPCHS paBHaA. ..

1)12,8 2) 18,8 3) 10,8 4) 14,8
Ne6  BepossiTHOCTH COBMECTHOTO TMOSIBIICHUS JBYX HE3aBUCUMBIX COObITUHI A 1 B,

BEPOSITHOCTU KOTOPHIX paBHBI cooTBeTcTBeHHO P(A) = 0,55 u P(B) = 0,2,

paBHa...

1) 0,011 2) 0,375 3)0,11 4) 0,35
Ne7 BepodTHOCTH MOSIBIIEHWS OJHOTO M3 JBYX HECOBMECTHBIX COObITHH A u B

(O6e3pa3nMuHO KaKoro), BEPOSATHOCTH KOTOPBIX COOTBETCTBEHHO P(A) = 0,36

u P(B) = 0,4 paBHa...

1) 0,76 2)0,4 3) 0,144 4) 0,04

6 BapuaHT
Nel B kopsune nexatr 40 56510k, U3 KOTOPhIX 12 KpacHBIX, OCTaJIbHBIC 3CJICHBIC.
Haynauy BeiHUMAaOT 071HO 5106710K0. KakoBa BEpOSITHOCTh TOTO, YTO SIOJIOKO
OKa)KETCsl 3€JIEHbIM?
1) 0,7 2)0,3 3) 28 4)1
Ne2 B cepum u3 16 6pockoB, 6ackeTOOMMCT momagaeT B koybiio 14 pas. Haitu
OTHOCHUTEJIBHYIO YaCTOTY MOMAJaHUs B KOJIBIIO.
1) 0,875 2) 0,125 3) 14 4) 0,8
Ne3 | X | 6]-2] 3]
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Ne4

Ne5

Nob6

3aKoH pacnpenesieHus CIyqdaiiHON BEIMYUHBI 3aJ1aH | P D, 08 | 0,1

B BHUJC Ta6J'II/IHI>I. Torna BCPOATHOCTbL P71 paBHA...

1)0 2) 1 3)0,1 4) 0,8
Yemy paBHO  MareMaTthyeckoe  oxumaHue | X 6 -3 8
JUCKPETHOM  ciiyyalilHOM BenuuuHbl, 3amanHort | P | 0,2 | 0,2 | 0,6

3aKOHOM pacIpeIe/ICHNUS:

1) 6,6 2) 5,4 3) 4,8 4)11
Ecim  marematmyeckoe oxkmjpanme kBajgpata | X | 05| -1 | 10

CIy4yaHOW  BEJIMYMHBI,  3aJaHHOM  3aKOHOM P | 06| 03|01

pacmipenenenuss paBHo M (X?)=10,45, Torma

JUCIEPCHS paBHA. ..

1)11,45 2) 9,45 3) 10 4)9
BeposTHOCTh COBMECTHOIO MOSIBJIEHUS IBYX HE3aBHUCUMBIX COOBITHI A 1 B,
BEPOSITHOCTU KOTOPHIX paBHBI cooTBeTcTBeHHO P(A) = 0,2 1 P(B) = 0,6,

paBHa...
1) 08 2) 0,88 3)0,12 4) 0,4

Ne7 BepoaTHOCTh MOSIBIIEHUS OJHOTO M3 JBYX HECOBMECTHBIX COObITHH A u B

(6e3pa3nIuyHO KaKoro), BEpOATHOCTH KOTOPBIX COOTBEeTCTBEHHO P(A) = 0,32
u P(B) = 0,28 paBHa...

1) 0,04 2) 0,32 3) 0,0896 4) 0,6
Kpurtepuu oueHku recra
3amanus bamier [Tpumeuanue
1-7 7 Kaxxap1if mpaBuiibHBIN OTBeT 1 Oajt

MakcumanbHbIi 6211 32 padoTy — 7 6aJ1J1I0B

ITAaJIOHBI OTBETOB

1 BapuanTt | 2 BapuaHT | 3 BapuaHT | 4 BapuaHT | 5 BapuaHT | 6 BapHaHT
Nel 4 2 2 3 4 1
Ne2 3 4 1 2 1 1
Ne3 1 1 4 1 4 3
Ne4 3 1 3 1 4 2
Ne5 3 4 2 4 3 2
Ne6 4 1 3 2 3 3
Ne7 2 3 1 3 1 4

Pa3znen 14. YpaBHeHus 1 HepaBeHCTBA.

OO6pa3zoBartenbHbIC PE3YIbTATHI, MOJJICKAINE POBEPKE (PJIEMEHTHI):
J1P6 03, JIP6 14, 1Py 07, 1Py 14.

OK 01- OK 07, TIK

1 BapuanT 2 BApUAHT
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Nel. Pemute ypaBHEHHME:

a) log; (3x —5) =-1; a) log, (4x +5) = -1;
2 3
6) 3* + 3" = 4; 6) 5 +5°% =26 ;
B) 3sin?x —5sinx—2=0. B) 6C0S° X +C0sX—-1=0.
Ne2. Pemuth HEpaBEHCTBO:
2x+1 1-3x
> .
a) [E] <1; 2) (7) 2L
5
1 1
0) log (2x-1)>_. 6) log 3x-4) . _.
4 9
2 2
Ne3. Pemnth cucteMy ypaBHEHUIA:
log (x +y) =1, logs (x +2y) = 2,
log (x —2y) =1.
[logs (x — y) = 2. 109,62
Ne4. Pemuth rpaduuecku ypaBHEHHE:
(1)
2" =2x + 3. LEJ =—2x+3.

Kpurepuu ounenku padorsi
[Ipu BhIMOSHEHMH  JIOOOTO 3aJaHHsl  UCIOJB3YIOTCS CIEAYIONIUE KPUTEPUU
OILICHKH 3aJIaHUU:

Bbajibl Kpurepuu oieHKH BHINOJTHEHHOT0 3aJaHUS
3 Haitnen npaBuibHBIN X0/ pELICHUs, BCE €r0 IIark BBITIOJHEHBI BEPHO
Y TIOJIYYEH MPABUJIbHBIN OTBET.
2 [IpuBeneHoO BepHOE pelIeHre, HO JOMYyIIeHa BHIYUCIUTEIbHAS OIMOKa

HJIK OIIMCKaA, ITPHU 3TOM MOJKCT OBITH IIOJIYUCH HeBepHBII;'I OTBCT

Pemenne Havato joruyecku — BEPHO, HO JIOMYIIEHA OImMOKa, 100

1 pelIeHe He JOBEICHO A0 KOHIA, IPU 3TOM OTBET HEBEPHBIM WIH
OTCYTCTBYET.
0 HesepHoe penienne, HeBEpHbIN OTBET WM OTCYTCTBUE PEIICHHUSL.

MakcuMmanbHblid 6ast 3a padoty — 21 6ana

4. @oH/ OLIEHOYHBIX CPEACTB VISl POMEKYTOYHOM ATTeCTAlNHU
OO0pazoBaTenbHbIE pe3yIbTaThI, TOAJIEKAIINE TPOBEPKE (ITEMEHTHI):
JPO6 1-J1P6 14, 1Py 1- 1Py 19, OK 01- OK 07.

Ha BeImonmHeHnE MUCHhbMEHHOW SK3aMEHAIMOHHOW paboThl MO MaTEeMaTHKe
naetcs 3 akagemuueckux yaca (135 munyT).

DK3aMeHalmoHHas paboTa COCTOMT MX 2-X YacTeil: oO0s3aTebHOM U
JTONOJTHUTEIHHOM.

OOs3aTenbHass 4acTb COACPXKUT 33JaHUS MHHHMAJIBHOTO 0053aTeIbHOrO
YPOBHSI, TOTIOJTHUTEIbHAS 9aCTh — 00JIee CIIOKHBIC 3aaHUsI.
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[Tpu BBIMONHEHMM 3adaHUi O00s3aTelNbHOW YacTH TpelOyeTrcs yKa3aTh
IOJIyYEHHBI OTBET B BHUJE YHWCIAa WM MOCIEAOBATEIBHOCTH LUGp, 3aJaHus
OIICHUBAIOTCA 10 1 GaTy Kaxmoe.

[Ipu BeIMONHEHMH 3afaHUsT U3 JOMOJHUTEIBHOM YacTH HEOOXOAUMO
HOJIpOOHO OMNHUCaTh XOJ pelleHHss W JaThb OoTBeT. Ha Kaxknoe 3amaHue JaHHOTO
YPOBHSI Ta0TCSI KpUTEPUM OLIEHUBAHMS. basuibl, IOJy4eHHBIE 34 BCE BBIIIOJHEHHBIC
3aJ1aHUsl, CYMMUPYIOTCSI.

IIpuMepHBIii dK3aMeHAITMOHHBII OnJieT 3a 1 cemecTp
B 3amanumsx 1-6 pemieHue MPOBOAUTCS B UYEPHOBUKE, B UYHCTOBUK
3aMHUCHIBAIOTCS TOJIBKO OTBETHI B BUJE YHMCIIA WIIM TOCJIEA0BaTeIbHOCTH 1udp. B
3a7aHusAX 7-9 B UMCTOBUK 3alIMCHIBAEM MOJIHOE PELIEHUE C OTBETOM.

Nel (1 6ann) Ykaxure obnacth onpeaencHus (yHKIUH, Y ?j
rpauk KOTOpOM N300paKEH Ha PUCYHKE.

y

Ne2 (1 6ann) 3apabotHas miata motopucta cocrasisia 60000 pyosneid. B cBs3u ¢
uHusiuelt oHa Obla moBbINIeHA Ha 5,5%. Haiitu HOBylO 3apaboTHYyIO IUIATy
MOTOPHCTA.

No3 (1 6ann) VI3 TOUKM A Ha TUJIOCKOCTH O OIMYIIECHBI 4
neprneHaukyiasp AH u Haknonnas AM. Haittu nnuny '
MEPIICHAUKYJIApA, €CIU JJIMHA HAKJIOHHOW paBHa J, a ,

JUTMHA €€ MPOEKIIMY Ha TUIOCKOCTh & paBHa 3. ML

Ned (1 6aw) MHamsr Bextops: a{-2;1;0}, b{0;3;-2}, c{3;2;0}. Haiitn

KOOPIMHATEI BekTopa 33 +20—C. p p
No5 (1 6ann) Haittu 3HaueHHE BoIpakeHus: 12 A COS‘( - \|tg|(— - \|
3
L 6) U 4)
Ne6 (2 6anna) JlaHbl KOMILIEKCHBIe uncna Z; =—2+3i u  Z, =3-2i. H1306pa3uts
KOMITJIEKCHBIE YMCIIA HA IJIOCKOCTH, HAWTH UX CYMMY (Pa3HOCTB).

No7 (2 6awma) PedHOM TaHKEp HBUKETCA MNPAMOJMHEMHO TIO 3aKOHY

_ 2
5( =0.5t" +39t+5, Ie S - paccTOsHUE OT TOYKM OTCUETa B KHIJIOMETpax, t -
BpEMs B 4acax, U3MEPEHHOE ¢ Haydasa JBWkeHus. HaliTu ero ckopocTs uepes yac
1I0CJIE HAYaJIa JBUKCHMUSL.

Cooeporcanue kpumepus bannw
O060CHOBAaHHO MOJIYY€H BEPHBIN OTBET 2
[TomryueH HEBEpHBIM OTBET M3-3a BBHIYUCIUTEIHLHOW OMIMOKU, MPU 3TOM 1
UMEETCs BepHasl MOCJIeI0OBATEIbHOCTh BCEX IIAar0B PEIICHUS
Perenrie He COOTBETCTBYET HH OJTHOMY U3 KPUTEPUEB, TIEPEUUCICHHBIX 0
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BBIITIC

Makcumanvroiu 6aun 2

Ne8 (3 6arra) Hatiti Touky MuHuMyma GyHKIUH Y = x® —15x% +11.

Cooepirrcanue Kpumepus bannn

OOOCHOBAaHHO MOJYYEH BEPHBIA OTBET 3
PabGota BbINIOJIHEHA TIONHOCTHIO, TOJYYEH HEBEPHBIM OTBET U3-3a 2
BBIYHUCITUTEIILHOM OIIMOKH, npu 3TOM UMeeTCs BEpHas
MOCJIEIOBATEILHOCTh BCEX 1IArOB PEIICHMUS.
OO00OCHOBAaHHO MPUMEHEH aJTOPUTM HAXOXKJCHUSI TOUKU SKCTPEMyMa, HO 1
pELIEHUE €T0 HE 3aBEPILIECHO.
Pelienrie He COOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BBIIIIE

Maxkcumanvuwiil bann 3

Ne9 (3 6anna) Pemute ypaBHeHue 6 cos? x—7¢cosx—5=0.

Cooeporcanue kpumepus bannn
OOG0CHOBAaHHO MOJYYEH BEPHBIA OTBET 3
Pabotra BbINOMHEHA TIOJHOCTBIO, TMOJIYYEH HEBEPHBIA OTBET U3-3a 2
BBIYHUCITUTEIILHON OIINOKH, npu 3TOM UMeeTCs BEpHas
TIOCIIEIOBATEIHLHOCTh BCEX MIATOB PEUICHHUS.
OOOCHOBaHHO TIPUMEHEH AQJITOPUTM PEIICHUS YPaBHEHUS METOJI0M 1
3aMEHBI IEPEMEHOM, HO PEIICHNE €T0 HE 3aBEPILICHO.
Perenrie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, TIEPEUUCICHHBIX 0
BBIIIIE
Maxcumanvruiii 6ann 3
Cucrema olleHUBAHUS BbINOJHEHHUS BCel padoThl
MakcumanbHbIN 0a 3a BHITIOJIHEHHE padoThI — 15
[lepeBoa mepBUYHBIX OAJTOB B OTMETKH IO MATHOAIITLHON TIKaJIe
OTMeTKa 1o MATHOATBHOM IIKae «2» «3» «» «5»

[lepBuuHbIEC OasLIbI 0-4 5-9 10-12 | 13-15

IIpumepHbIii IK3aMeHAIMOHHBIN O1JIeT 3a 2 cemecTp
B 3amanmsx 1-7 pemieHue MNPOBOAUTCS B UYEPHOBUKE, B UYHCTOBUK
3aMHMCHIBAIOTCSI TOJIHPKO OTBETHI B BHJIC UMCJIA WJIM TOCienoBaTenbHOCTH udp. B
3agaHusX 8-10 B UMCTOBUK 3aMMCHIBAEM IMOJHOE PEIICHUE C OTBETOM.

Nel (1 6ann) KomnuecTBO TEMNOTHI, IOJIYYEHHOE OAHOPOJHBIM TEJIOM IIpU

HATPEBAHUH, BBIYHCISIETCs [0 (opmyre Q=CM (tl—tz), rae C - yHelabHas

TEIIOEMKOCTb, M - Macca Tena, t; - HadanmpHas Temreparypa Tena, a lp -
KOHeuHas TemmepaTypa Tena. [lonp3ysch 3Toit Gopmynoi, Haigute Q (B k),
ecimit, = 359,¢=500,m=4 ut; = 366.
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Ne2 (2 6anna) Berauciauts: (4\/§ —\/6_2)(4/§+ \/6_2) - log; 75—10g; 3

Ne3(1 6ann) Jaunblil yyacTok uMeeT popmy mpsiMOYTOIbHHUKA
co ctopoHamu 25 meTpoB U 30 MeTpoB. XO35MH IUIAHUPYET .
OOHECTH €ro U3ropoJIbI0 U OTTOPOAUTH TAKOU K€ U3rOPOJIbIO 25 m
KBaJIpaTHBIM y4acTOK cO cTopoHou 15 merpoB. Haiinute

CYMMAapHYIO JUIMHY U3rOpOJY B METPAX. 30w

Ne4 (1 6ann) [lyTemecTBeHHUK U3 OMCKa XOUET IOCETUTh YETHIPE ropoAa 30JI0TOTO
konbla Poccun: Baagumup, fpocnasinbe, Cy3nane u PoctoB Benukuii. Typarent-
CTBO IIPEJIAraeT MAapIIPYTHI C MOCEIIEHUEM HEKOTOPBIX TOPOAOB 30J0TOTO KOJIb-
na. CBelleHUs O CTOMMOCTH OWJIETOB M MaplIpyTax MpPE/CTAaBIEHbI B TaOJHIIE.
Kakue mMapuipyThl AOKEH BBIOpAaTh MYTEHMIECTBEHHUK, YTOOBI MOOBIBATH BO BCEX
4YeThIpEX Topojax u 3aTpatuth MeHee 5000 pyOneit? B oTBeTe ykakute KakoW-HU-
OyJb oAMH HAOOpP HOMEPOB MapIIPyTOB O€3 MPOOENIOB, 3aMATHIX U APYTUX JIOMOJ-
HUTEJIbHBIX CUMBOJIOB.

Ne IHocemaembie ropoaa Croumoctb
MapumpyTa (pyo)
1 PoctoB, Bnagumup 2150
2 Cysgainb, Spocnasib 2650
3 Cysznans, Bmagumup 2250
4 Spocnasib 1700
5 Spocnasns, Bnagumup, Poctos 3950
6 Cysnans, PocTos 2300

Ne5 (1 6ann) Ha 3x3amene no marematuke 40 BonpocoB. Kypcant He Bblyumnn 6 u3
HuXx. Haligure BEposSTHOCTH TOTO, YTO €MY IOIAIETCS BBIYYEHHBIN BOIPOC.

1
256

No7 (1 6ann) YcTaHOBUTE COOTBETCTBUE MEXKIY HEPABEHCTBAMM M HUX PEIICHUSMU.
3anummre B OTBET HUQPHI, PACIOJOKUB HX B TMOPSAKE, COOTBETCTBYIOIIEM
OykBam.

No6 (1 6arn) Pemnte ypaBuerne: 47 =

HEPABEHCTBA: PEILEHUSL:
B) 0,7°%<0,7; 2) (—00;7) U (8;+x)
B) logg X >1; 3) (7:8)

X—7 4) (_001 7)
ry~ >0

X—8

No8 (2 6anna) CkopocTh MaTepHraibHOM TOYKH, IBUKYIIENUCS PSIMOJIMHENHO, paBHA
V()= 3t°+1, Uemy paBeH yTh, IPONUJICHHBIA TOUKOW 32 BTOPYIO CEKYHILY.
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Cooepircanue Kpumepus bannn
OO60CHOBAaHHO MOJYY€H BEPHBIA OTBET 2
[Tory4eH HEBEpHBIH OTBET W3-3a BBIUMCIUTEIBHOW OIIMOKH, TIPH 3TOM 1
MMEETCS BEpHAas MOCIEA0BATEILHOCTD BCEX IIarOB PELICHUS
Pelienrie He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBIIIIE
Maxkcumanvuwiil bann 2

Ne9 (3 6amna) Bapxka mpolia mo TeYEHHIO pekHu 64 KM U, TOBEPHYB O

OpatHo,

npoiia eme 48 KM, 3aTpaTWB Ha Bechb MyTh § udacoB. Haliaure coOCTBEHHYIO

CKOPOCTH OapiKu, €CIIM CKOPOCTh TEUCHHS PEKU paBHa 5 KM/4.

Cooeporcanue kpumepus bannn

OOOCHOBAaHHO MOJYYEH BEPHBIA OTBET 3
OOOCHOBAaHHO COCTAaBJICHHO YpPaBHEHUE JJI BBIYUCIEHUS CKOPOCTHU 2
JAHHOTO CyAHAa (T€UeHHWs), HO TIOJYYeH HEBEPHBIM OTBET W3-3a
BBIYMCIUTEILHOM ~ OIMOKKA, TMPU  ATOM  HUMEETCSs  BepHas
MOCJIEIOBATEIHLHOCTD BCEX I1ar0B PEIICHHUS.
OOOCHOBaHHO COCTaBJICHHO YpaBHEHUE [UUIsl BBIYMCICHUS CKOPOCTU 1
JTAHHOTO CyJIHA (T€UEHUs), HO PEIICHUE €r0 HE 3aBEPIICHO.
Pemenne He COOTBETCTBYET HM OJHOMY W3 KPHTEPHEB, NIEPEUNCIICHHBIX 0
BBIIIIE

Maxcumanvuolii oann 3

NelO (2 6anna) OnHa nuMMHOApPUYECKAs KPY’KKa BABOE BBIILIE BTOPOM, 3aTO B

TOpast B

nositopa pasza wmupe. Halimure oTHomeHue oObeMa BTOPOM KPYKKH K 00beEMY
IIEPBOM.
Cooeporcanue kpumepus bannn
OOO0CHOBAaHHO MOJYYEH BEPHBIA OTBET 2
OO0O0OCHOBAaHHO COCTaBJI€HAa MaTeMaTH4ecKas MOJEIb i1 BBEIYUCICHUS 1
00BEMOB KPY>KEK, HO MOJTYYEH HEBEPHBIN OTBET M3-32 BHIYUCIUTEIbHON
OLIMOKH, TTPU 3TOM HMMEETCsl BEpHasl MOCIEA0BATEIbHOCTh BCEX IIaroB
perieHus
Pelmenne He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHUEB, MEPEUNCICHHBIX 0
BBIIIIE
Maxkcumanvuwiil 6ann 2
Cucrema oieHUBAHUS BbINOJHEHHUS BCel padoThl
MakcumanbHbIi 0a 3a BHIITOJHEHHE padoThl — 15
[lepeBoa mepBUYHBIX OAJJIOB B OTMETKH IO MATHOAIILHON IIKaJe
OtmeTKa 1o mMATHOATBLHOM 1IKaJe «2» «3» « «5»
[TepBuyuHbBIC OAIITBI 0-4 5-9 10-12 | 13-15

TekcT pacueTHBIX 321aHUI MPOMEKYTOUHOI aTTecTalMM HAa 1 1 2 ceMecTpbI
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1) Vkaxure oOnacte omnpenencHus  QYHKIUH, y §:
rpaduk KOTOpoil H300pakeH Ha PUCYHKE.

2) Ykaxure 00JacTh  ompenencHus — QYHKIUH,
rpaduk KOTOpOil n300paKeH Ha PUCYHKE.

et
=

3) Ykaxure obOnmacte ompeneneHus  (yHKIUH, 7]
rpaduk KOTOpO# H300paKeH Ha PUCYHKE. \

4) YkaxuTe 00JacTb  omnpeaeieHuss  (QyHKIWH, : —
rpauK KOTOpOH U300paKEH Ha PUCYHKE. i

5) Vkaxkure o00JacTh omnpenciacHus — (QyHKIHH, M
rpaguK KOTOpOH N300paKEH HAa PUCYHKE. ‘ y

6) Ykaxure 007acTh  ompenacincHus — (YHKIUH,

rpaduK KOTOpOH N300paKEH Ha PUCYHKE. e \
1/
of i/ 4 x
\

7) 3apabotHas mata motopucta cocrapisuia 60000 pyoneit. B cszu ¢ unbsinmeit
oHa ObLiIa TOBBINIEHA Ha 5,5%. Haiiti HOBy10 3apab0THYIO TIATY MOTOPHCTA.

8) 3apabotHas 1utata pysneBoro coctaisuia 62000 pyouseii. B c¢Bsizu ¢ unbsnuei
oHa ObLIIa TOBBIIIEHA Ha 5,5%. Haiinute HOBYIO 3apaboOTHYIO TUIATY PYJIEBOTO.

9) 3apaboTHas mara Mexanuka coctapisuia 64000 pyoneit. B cBszu ¢ uHbsIIMCH
oHa ObLTa MoBBIIIEHA Ha 5,5%. HalinuTte HOBYIO 3apabOoTHYIO IJIaTy MEXaHUKa.
10) 3apaboTHas 1urata snaekTpoMmexaHuka coctaBisiia 63000 pyoueii. B cBsi3u ¢
uHpAIMel oHa Oblia ToBkIIeHA Ha 5,5%. Halimure HOBYIO 3apabOTHYIO IUIATY

AIIEKTPOMEXAHUKA.

11) 3apabotHast 1iata ruapoTexHuka coctaBmsuia 58000 pyOneir. B cBsasu ¢
uH(sIMel oHa Obula moBbilIeHa Ha 5,5%. Haiinure HOBYIO 3apaboOTHYIO MIaTy
THJIPOTEXHUKA.

12) 3apaboTHass 1Iiata omeparopa  CICIHAIbHBIX  YCTPOWCTB  3EMCHapSIOB
coctanisia 61000 pyOneit. B cBsa3u ¢ undusiiueii ona Oblia moBkIlieHa Ha 5,5%.
Haiinute HOByro 3apa0OTHyIO TUIaTy oOIeparopa CIEHUATBHBIX YCTPOMCTB
3€MCHapSIJIOB.
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13) M3 Toukm A Ha IUIOCKOCTh « OMYIIECHBI
nepneHaukyiap AH u Hakinonnas AM. Haiitu ninuny
NEepPHEHANKYJIIpa, €ClIM JJIMHA HAKJIOHHOW paBHa 5, a
JUTMHA €€ MTPOEKIMHU Ha IIOCKOCTH (f paBHA 3.

14) M3 Toun A Ha IUIOCKOCTh C OMNYIICHBI
nepneHaukyisip AO u HaknonHas AB. Haittu mimny
HAKJIOHHOM, €CIu JJIMHA MEepIeHIuKysIpa 6 , a JyiHa
€€ IPOEKIMH Ha IUTOCKOCTh Ot paBHA §.

15) W3 Ttoum A Ha TUIOCKOCTH T  OMYIICHEI
nepneHaukyisip AB u Haknonnas AC. Haittu mimny
NepHeHAUKYJIsApa, €Clau JJIMHA HaKJIOHHOW paBHa 10,
a JUIMHA €€ MPOEKIUH Ha IIOCKOCTh 77 paBHA 0.

16) M3 Toum A Ha IUIOCKOCTh €L  OIYIICHBI =
nepneHaukyisip AO u HaknonHas AB. Haltu mmny
HAKJIOHHOM, €CITU JTMHA TIepIIeHANKYIsApa 3 , a ATuHa 5
€€ MPOEKIHUH Ha TJIOCKOCTh ¢ paBHA 4. B

17) W3 Toum A Ha TIUIOCKOCTh T  OIYIICHBI /
nepneHaukyisip AB u naknonnasa AC. Halitu mimny
NEPHEHIUKYJIIApa, €CIHM JJIMHA HAKJIOHHOW paBHa 13, i )

a JUIMHA €€ MPOEKIMHU Ha IUIOCKOCTh 7 paBHA 12.
18) M3 Toum A Ha TIJIOCKOCTh €L  OIMYIICHBI A
nepneHaukyisasp AH u nakinonnas AM. Halitu nivny ’

HAKJIOHHOM, €CITU JJIMHA TePIIeHIUKYsIpa 8 , a JyiMHa H
€€ MPOEKIINH Ha TUIOCKOCTh ¢ paBHa 6. = i

19) JTaHbI BEKTOPHI: af{—2;1;0}, b_’{0;3; -2}, 6{3; 2;0}. Haiitu xoopauHAThI BEKTOpA
3a+2b—c.

20) Mansr Bextopsr: a{2;—3;-3}, b{-1,0;1}, c{1,0;0}. Haiiru xoopauHaTeI BEKTOpa
3a+2b-c.

21) Mans Bextopsr: a{2;—3;—-3}, b{-1;0;1}, c{1;0;0}. Haiitu xoopauHaTHI BEKTOpa
3a+2b-c.

22) Hannt Bextopel: a{0;2;1}, b{0;3;-1}, c{-2;2;0}. Haiitu xoopauHaTsl BeKTOpa
3a+2b-c.

23) Jans Bextophr: a{—1;-2;2}, b{0;2;-2}, c{0;0;0}. Haiitu koopaunats! BekTOpa
3a+2b-c.

24) Nanwr sextoper: 8{-3;-2;1}, b{0;1-2}, ¢{-3;1;0}. Haiitn koopnumaTe! BexTOpa
3a+2b—c.

(n) ([ &)
25) Haiiti 3Hauenune Boipaxkenus: 12./3 COS\\— th\ -
6

4)
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26) Haiitu 3Hauenne Beipakenus: 12sin —— tg —

27) Haiitn 3HaueHue BoipakeHus: 22 3€0S —— tg —

28) ., .
) Haiiti 3HaueHne BhIpaKeHUs: D2

29) /1.
) Haiitu 3HaueHue Boipakenus: 16

30) 1.«
) Haiitu 3Ha4ueHue BbIpaKeHHUS:

31) JlaHel KOMIUIeKCHBIe umcna 2, =—2+31 u  Z,=3-2i.  W306pasursb
KOMILUIEKCHBIE YHCJIa HA IIOCKOCTH, HAWTU UX CYMMY U Pa3HOCT.

32) JlaHpl KOMIUIeKCHBIe umcnma Z, =—1+21 u  Z,=-2-3i. W306pasursb
KOMILUIEKCHBIE YHCJIA HA IIOCKOCTH, HAWTU UX CYMMY U Pa3HOCTb.

33) JlaHel KOMIUIEKCHBIe umcma Z;=3—21 wu z,=-1-3i.  U306pa3uts
KOMILUIEKCHBIE YHCJIa HA IIOCKOCTH, HAWTU UX CYMMY U Pa3HOCTb.

34) Jlansl komIuiekcHble uymcna  Z; =1-51 wm Z,=-4+2i,  H3006pa3uth
KOMIUIEKCHBIE YHCJIa HA IIOCKOCTH, HAWTU UX CYMMY U Pa3HOCT.

35) Jlanel KOMTIIEKCHBle umcna Z, =5+3i m Z, =—2—1.,  H306pa3uth
KOMILUIEKCHBIE YHCJIa HA IIOCKOCTH, HAWTH UX CYMMY U Pa3HOCTb.

36) Jlanel komruleKcHble umcna Z;,=2—-4i wu 72, =-6+5i1.,  HM306pasuts
KOMIUIEKCHBIE YHCJIa HA IIOCKOCTH, HAWTU UX CYMMY U Pa3HOCT.

_ 2
37) PeuHoii TaHKEp ABMIKETCS MPSIMOJIMHEHHO MO 3aKOHY $(t) =0.5t" +39t +5, rae S
- pacCTOsSIHME OT TOYKH OTCUETa B KUJIOMETpax, t - Bpems B yacax, U3BMEPEHHOE C
HayaJia IBMKEHUs. HaillTu ero ckopocTh uepes3 yac 1nociie Hayana ABHKCHUS.

38) KoHTeitHepoBO3 ABMKETCS MPSAMOIUHEHHO 10 3aKOHY S(t) = 0.5t + 34t _3, IPIS
S - paccTosiHEE OT TOYKH OTCUETa B KHIIOMETpax, ! - Bpems B yacax, H3MEPCHHOE
C Havaia ABWKeHus. Haiinure ero cKopocTh dYepe3 2 daca IIOCIe Hadalia
JIBHOKEHMUSL.

S(t) = L yasto13

39) Cyxorpy3 ABHXKETCSI MPSIMOJHMHEHHO IO 3aKOHY 2 , Toe S -
pacCTOSTHUE OT TOYKH OTCUETA B KHJIOMETpax, t- Bpems B yacaxX, MU3MEPEHHOE C
Havaja JABrKeHus. HaliguTe ero ckopocTh uepes yac rmocje Hayanaa JBUKEHHUS.

40) IIporyouHblii  TEIUIOXOJ IBUKETCS  TNPAMOJIMHEWHO IO  3aKOHY
S(t)= " t?+30t+11

2 , TI€ S - pacCcTOsSTHUE OT TOYKH OTCUeTa B KWJIOMETpax, 1 -

BpeMs B yacax, U3MEPEHHOE ¢ HaJdaya JBWKeHus. Haliqute ero ckopocTsh uepes 2
yaca IocJje Havaja JBYKCHHUS.
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S(t) = Etz +11t + 22
41) Bykcup IBIKETCS MPSIMOJMHEHHO IO 3aKOHY 2 , Tme S -
paccTosiHUE OT TOYKH OTCYETa B KUJIOMETpax, t— Bpems B yacax, U3MEPEHHOE C
Havana JABWkeHus. Haiinure ero ckopocTh uepe3 2 wyaca Tocie Hadaja
TIBUKCHHSL.
S(t)=ft2+32t—15
42) I'py30BO¥ TEIUIOXOJ JBHXKETCS MPSIMOJMHEHHO IO 3aKOHY 2 :
r1€ S - paccTOosiHME OT TOYKH OTCYeTa B KWJIOMETpax, t - Bpems B uyacax,
U3MEpEeHHOE C Hayaya JBiKeHusa. Haiinure ero ckopocTh depe3 1 waca mocie
HayaJia JBUKEHUS.

43) Haiitu Touxy MuauMyma Gyskmn Y =X —15%° +11.
44) Haittu Touky Makcumyma QyHKIUU Y = X° +24x% +11.
45) Haiiti Touky MUHUMYMa QYHKIIHA Y = x° —24x° +15.
46) Haittu Touky Makcumyma QyHKIuu Y = x® +9x° +15.
47) Haittu Touky MUHUMYMa QyHKIHH Y = x® —9x* +15.
48) Haiitu Touxy Makcnvyma Qyaxuun Y = X° +15x° +11.
49) HaiiTt Bce KOpHH ypaBHEeHUs 6 cos? x—7¢cosx—5=0.
50) Haiitu Bee KopHH ypaBHerus 4sin® x—12sinx+5=0.
51) HaiiTi Bce KopHH ypaBHeHus 6C0S° X —5¢0sX —4 = 0.
52) Haiftu Bce kopHH ypaBHeHust 45in° X +4sinx—3=0.
53) HaiiTi Bce KopHH ypaBHerns 2Sin° X —3sinx+1=0.

54) Haiiti Bce KopHH ypaBHeHus 6tg°X +5tgx—4=0.
55) Pamuyc BhnucaHHOM B  TIPSAMOYTOJBHBIA  TPEYTONBHUK  OKPY)KHOCTH

a—+
BBIUUCISIETCS 1O (opMyJIe r:T, rme @ u b — xaretel, a C —

runoTenysa. [loyb3yscek 3Toit popmyoit, Haliaure r, eciim @ = 8 cMm, b = 15
cMuc =17 cm.

U“t
56) Pa6oTa MOCTOSHHOTO TOKa (B IKOYIISIX) BeIancisieres o gopmyne A=
rae U - nanpsbkenue (B BosibTax), R - conpoTtusienue (B omax), t - Bpems (B

cexkyHaax). [lonb3ysch aToit hopmyroii, HaiiauTe A (B mxoyisx), ecnu t = 18c,
U=7BuR = 14 Owm.

1 .
57) Iliowans TpeyroIbHAKA BhUUCIIETCs 10 popmyne S = _bcsina

rae b u ¢ - ABe CTOPOHBI TPEYroJbHHUKA, a O, - YroJd MeKIy HUMH. [1ob3ysich
aTOM (hopMyIIOH, HaluTe momanb S, ecmu b =16 cm, c =9 cmu SINAL = _|
3
_q2
58) PaboTa mocTOsTHHOTO TOKa (B JUKOYJISIX) BRIUUCIISCTCS 1O (opmyIie A=1"Rt
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rae | - cuna Toka (B ammepax), R - compotuBneHue (B omax), t - Bpems (B
cexyHnax). [lonp3ysch atoit hopmynol, Haiiaute A (B mxoynsx), eciu t = 4c,
| =7AuR =50m.

59) [Tnomaae MOBEPXHOCTH MPSIMOYTOJILHOTO Mapauienenuieaa ¢ péopamu a, b u C

MOXHO Haiith 1o dopmyre S = 2(ab+ac + bc) ~ Haiigure  momans
IOBEPXHOCTH IPSIMOYTOJIBHOTO Tapaulelienumesa ¢ péopamu Scm, 6 cM u 20 cM.
2 W22
a“~+b°—c
60) TeopeMy KOCHHYCOB MOXHO 3aruicaTh B Buae COSY = 9ab ,rnea, buc-

CTOPOHBI TPEYTOJIbHHKA, a Y - YTOJI MEKIy cTopoHamu a u b. Iloaw3yscek sToi
(bopMmyI1oii, HalAUTE BEIUUHUHY cOS Y, ecmia=7,b=10u c = 11.

61) Borancans: a) (V20 -3+2)(V20+32) ; 6) log, 60 log, 12
62) BerauciuTs: a) (\/g— \/E)(\/%+ \/R); 6) logs 12 +logs 3
63) Berancints: a) (v29-3v8) (V' 29+3/3); 6) log,112—log, 7
64) Berncints: a) (V79-+70)(V79+470); 6) 100,55+ 109,545
65) Boruncnurs: a) (V57 ~4+8) (V57 +43); 6) l0gs 512~ log, 2
66) Beruucaurs: a) (5\6— \/E)(&/E +«/1_5); 6) log, 0,9 +10g,10

67) JlauHblii y4acToKk uMeeT (GopMy MPSIMOYTOJIbHHUKA CO
CTOpOHaMH 25 MeTpoB U 15 MeTpoB. X034MH IUIAHUPYET 8w
OOHECTH €ro Hu3ropoJpl0 M OTrOPOJUTH TAKOM XKe
W3rOpOJIbI0 KBAJPATHBIA YYaCTOK CO CTOPOHOM 8 METPOB. 35w
Haiinure cymmapHyro JUIMHY U3rOpOJav B METPAX.

68) Jlaunblii y4yacTok umeeT (GOopMy NPSIMOYTOJIBHHUKA CO 40 u
ctopoHamu 25 meTpoB U 40 MeTpoB. X034UH IUIAHUPYET [ ]
oOHecTH ero 3a00poM U pa3AeiIUuTh TaKUM K€ 3a00poM Ha 25 M
JIB€ 4YacTH, OJHAa W3 KOTOPBIX uUMeeT (GopMy KBajparta.

Haiiaure cymmaphyio yinHy 3a00pa B MeTpax.

69) JlauHblii y4yacTok umeeT (GopMy MPSIMOYTOJIbHHUKA CO

ctopoHamu 35 metpoB u 20 MeTpoB. XO035IMH IJIAHUPYET 10

IS5™m

OOHECTH €ro H3rOpOAbI0 W OTIOPOJUTH TaKOW IKe 20w

U3TrOPOBIO KBAJIPaTHBIA y4acTOK co cTopoHoil 10 meTpos. .
Haigure cymmapHyro UIMHY U3TOPOJY B METPAX.

70) Jlaunblii y4yacTok umeeT (opMy NPSAMOYTOJbHHUKA CO
ctopoHamu 22 metpa U 30 MeTpoB. XO03SMH IUIAHUPYET '
oOHecTH ero 3a00poM U pa3ACiIUTh TAaKUM K€ 3a00poM Ha 2u \
JIB€ YacTH, OJHA W3 KOTOPBIX uUMeeT (GopMy KBajparta.
Halinute cyMMapHyro JUIMHY 3a00pa B MeTpax
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71) launbplii  ydyacToK uMeeT (GopMy MpSIMOYrojJbHHUKA CO
ctopoHamu 30 metpoB U 20 MeTpoB. XO035IMH IJIAHUPYET 2

20 M

OOHECTH €ro M3TrOpoAbI0 U OTIOPOJUTH TaKOH Ke

U3rOpOJbI0 KBAJpaTHBIA BOJBEP CO CTOPOHOW 12 MeTpoB. s
Haiinure cymmapHyro JUIMHY H3rOPOAU B METPAXx.

72) JauHplii y4acTOK HMeeT (GOopMy NpPSIMOYTOJIbHHKA CO
ctopoHamu 22 metpa U 30 MeTpoB. XO035MH IUIAHUPYET 30
oOHecTH ero 3a00poM U pa3ACIUTh TaKUM K€ 3a00poM Ha 2m
JIBE YacTH, OJHA U3 KOTOPHIX MMeeT ¢GopMy KBajpara.

Haiinure cymmapHyto 1inuHy 3a00pa B METpax.

73) ITyremectBeHHUK 13 OMCKa XOYeT MOCETUTh YETHIPE TOpojia 30JI0TOTO KOJIbIA
Poccun: Brnagumup, fApocnasib, Cy3nans u PoctoB. TypareHTCTBO mpeasiaraer
MapuIpyTsl C MOCELMIEHUEM HEKOTOPBIX IOpOAOB 30J0TOro Kosbla. CBeaeHus o
CTOMMOCTH OWJIETOB M COCTaBE MapIIPyTOB IpejacTaBiieHbl B Tabnuie. Kakue
MapuipyThl JOJDKEH BbIOpaTh NYTEMIECTBEHHHK, YTOOBI MOOBIBaTH BO BCEX
YEeTBIPEX TOpOJaX M 3aTpaTuTh Ha Bce noe3faku meHee 5000 pyOneit? B orBere
YKaXUTE€ POBHO OJUH HAOOp MapupyToB 0€3 HpoOesoB, 3amATbIX U JAPYTUX

JOITIOJIHUTCIBHBIX CHMMBOJIOB.

Homep mapmipyra Ilocemaembie ropona CroumocTts (pyo.)
1 Cysnansb, SApocnasnb, Bnagumup 3900
2 PoctoB, Bnagumup 2400
3 Spocnasns, Bnagumup 2100
4 Cy3nanb 1650
5 Poctos, Cy3nanb 2700
6 Spocnasns, PocToB 2350

74) Typuct, npuObiBimii B CaHkT-IleTepOypr, XO4YeT MOCETUTh YETHIPE MY3es:
Opmutax, Pycckuit myseit, IlerponaBnoBckyro kpenocte U McaakueBCkuii
co0op. DKCKYpCHOHHBIE KacChl MPEIaraloT MapuIpyThl C MOCEIIEHUEM OIHOTO
WIA HECKOJBKMX OOBeKTOB. CBENCHHS O CTOMMOCTH OWJIETOB H COCTaBe
MapIipyTOB TIpEICTaBlIeHbl B TaOnwie. Kakwe mapmpyTbl JOJKEH BBIOpaTh
TYpHUCT, YTOOBI TOCETUTh BCE YEThIpE My3e€sl M 3aTpaTUTh HAa BCE OMIICTHI
HaUMCHBIIYI0O cymMMy? B oTBeTe yKakuTe pOBHO OJMH HAOOp HOMEpPOB
MapmipyToB 0e3 MpoOeIoB, 3aMAThIX M IPYTHUX JTOMOJHUTEIBLHBIX CHMBOJIOB.

Homep Ilocemaembie 00bEKTHI CroumocTth
MapuipyTa (pyo.)
1 OpmuTax 300
2 Opmurtax, Pycckuii mysei 1450
3 HcaakueBckuii cobop 350
4 [TeTrponaBioBckas kpenoctb, McaakueBckuit cobop 1300
5 Pycckuit my3seit 350
6 [TerponaBiioBckas Kpernoctb, Pycckuit my3eit 1600

75) Typuct, npuObiBminii B Cankr-IleTrepOypr, XodeT MOCETUTh YETHIPE Mys3es:
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Opmutax, Pycckuit myseit, IleTponaBnoBckyro kpenocTe W McaakuMeBCKuUiA
co00p. DKCKYPCHOHHBIE KACChl MPEIaraloT MapHipyThl ¢ MOCEHIEHUEM OJIHOTO
WM HECKOJBbKUX O00BeKkTOB. CBeNEeHHWS O CTOMMOCTH OWJIETOB M COCTaBe
MapHipyTOB TIpEICTaBieHbl B TaOnwie. Kakue MapmpyTsl TODKEH BBIOPATH
TYpUCT, YTOOBI TOCETUTh BCE YETHIPE My3esl M 3aTpaTUTh HAa BCE OWMIIETHI
HaUMEHBIIYI0 cymmy? B oTBeTe yKaxxkuTe pOBHO OAWMH HAOOpP HOMEpPOB
MapuIpyToB 0e3 IpoOeoB, 3aMsAThIX U IPYTUX JOMOJHUTEIIbHBIX CHUMBOJIOB.

Homep IMocemaembie 00bEKTBI CroumMocTh
onsera (py0)
1 [TeTponaBioBckasi KpENnocTh 250
2 Hcaakuesckuii codop, [leTpomnasinoBckas KpenocTb 1450
3 Hcaakuesckuii cobop, Pycckuit myseit 1400
4 Pycckuit my3seit 550
5 DpMUTaxX 500
6 Opmurax, Pycckuil my3seit 1400

76) Typuct momoupaeTr 3KCKypcuu. CBeleHUsT 00 3KCKYPCHSX IPEICTaBICHBI B
tabnuiie. [lonb3ysach Tabnuiie, mogdepuTe HabOp IKCKYPCH Tak, YTOOBI TYpUCT
MOCETHJI 4eThIpe OOBEKTa: KPENoCTh, 3arOpPOJHBIN JBOpEI, MapK W My3el
JKUBOIIMCHU, & CyMMapHasi CTOMMOCTb 3KCKYpCUil He mpeBbimana 650 pyoseil. B
OTBETE YKAKUTE KaKOW-HUOYJb OJUH HAaOOp HOMEPOB 3KCKYpcUil 0e3 mpoOesoB,
3aIITHIX M IPYTUX JIOMOJIHUTEIHHBIX CHMBOJIOB.

Ne skckypenn ITocemaembie 00bEKTHI Croumocts (pyo0)
1 My3eil )kuBONUCH, TApK 450
2 3aropoIHBIN ABOPEII, KPETIOCTh 250
3 3aropoiHbIi ABOpEI, My3€i JKUBOTIHCH 200
4 [Mapk 200
5 3aropoJIHbINA JBOpEILL 250
6 Kpenocts 150

77) IlyremectBeHHUK M3 OMCKa XO4YeT IMOCETHTh YEThIpE ropojia 30J0TOr0 KOJbIa
Poccun: Bnagumup, SApocnasne, Cy3mans u PoctoB Benukwnit. TypareHTCTBO
mpeajiaraeT MapuipyThl C MOCEIIEHHEM HEKOTOPBIX TOPOJIOB 30JI0TOrO KOJIbIIA.
CBeneHnst 0 CTOMMOCTH OWJIETOB M MapIIpyTax IpeacTaBiieHbl B Tabnuie. Kakue
MapmipyThl JIOJDKEH BBIOpaTh MyTEIMIECTBEHHUK, YTOObI TOOBIBAaTH BO BCEX
4eThIpEX Toposiax u 3arparuth MeHee 6000 pyOneit? B oTBeTe ykakuTe Kakou-
HUOY/Ib OJIUH HAOOP HOMEPOB MapIIPYTOB 0€3 MPOOETIOB, 3aNATHIX U IPYTUX J0-
TIOJTHUTEIILHBIX CHMBOJIOB.

Homep mapuipyta IMocenraemMmbie ropoaa Croumocts (pyo)
1 PoctoB 1700
2 Pocros, fpocnasinb, Binagumup 3750
3 Bnagumup, SApocnasib 2050
4 Cysznans, PocToB 2850
5 Apocnasnb, Cy3nainb 2350
6 Cysznans, Bmagumup 2450

78) Typuct, npuObIBIIMK B MOCKBY, XOYeT IMOCETUTH JIOCTONPHUMEYATEITHEHOCTH:
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Kpacuyro momans, TperbsikoBckyto ranepero, BJIHX u OctaHkuHCKYIO
TeneOalIHi. DKCKYPCUOHHBIE ar€HTCTBA MPeIaraloT MapuIpyThl ¢ MOCEIEHUEM
OJIHOW WM HECKOJIbKUX JOCTOonpuMeuarenbHocTeil. CBeAeHUs O CTOMMOCTH
OWJIETOB M COCTaBE MAapIIPyTOB MPEJICTAaBICHB B Tabnuie. Kakue mMapuipyTbl
JOJDKEH BBIOpPATh TYPUCT, YTOOBI MIOCETUTH BCE YETHIPE TOCTOTPUMEYATECITLHOCTH
W 3aTpaTUTh Ha BCE OWJIEThl HAMMEHBIIYI0 CyMMYy? B oTBeTe yKakXUTE POBHO
ONMMH HAO0Op HOMEpPOB MapuipyToB 0e3 mpoOenoB, 3amsiThIX W JPYTrux
JIOTIOJIHUTEJIbHBIX CUMBOJIOB.

Homep IMocemaembie 00bEKTBI CroumMocTh
MapIupyTa (py0)
1 Kpacnas miomans 200
2 TpetpsakoBckas ranepes, BJIHX 1200
3 OcTaHKHHCKas TeneoanHs 500
4 BJIHX, OcTankuHCcKas TeneOaniHs 1500
5 TpeTbsikoBCcKas rajepest 700
6 Kpacnas miomnians, OcTaHKHHCKAs TeJeOaIHs 1600

79) U3 25 BOIIPOCOB K 3a4eTy KypcaHT He BbIydri1 5. KakoBa BEpOSITHOCTB TOTO, YTO
Ha 3a4€Te €My JIOCTAHETCS] BOIIPOC, KOTOPBIA OH BBIYYMWJII?

80) B coopruke O6mietoB o marematuke 10 BompocoB mo teme «HepaBeHcTBay U
15 BompocoB mno TeMe «YpaBHeHUs». Halnutre BEpOSITHOCTH TOTO, 4YTO B
CJIy4ailHO BBIOPAaHHOM Ha 3K3aMEHE OujeTe KypCaHTy JOCTAHETCsS BOIPOC IIO
teme «HepaBeHcTBay.

81) Uz 24 kypcantoB B rpymme 20 craenanu mnpuBuBKH. Haynady BbeIOMparoT
KypcanTa. KakoBa BepOSTHOCTH TOTO, UYTO BBIOpAIM KypCaHTa, KOTOPOMY
MpUBMBKA ObLJIa HE ClIeTaHa.

82) B xopoOke jexar 36 KypCOBOK IEpBOTro Kypca M 18 KypCOBOK BTOPOIo Kypca.
Haynauy OepyT oAHy, KakoBa BEpOSITHOCTb TOTO 4YTO, 3TO OYyJeT KypCOBKa
MepBOro Kypca?

83) B kommbproTepHOM Kilacce 16 pabodmx KOMITBIOTEPOB, W 2 HE padoTaloT.
Haynauy BkiouaroT oAuH KommbioTep. KakoBa BEpOSTHOCTH TOTrO, YTO 3TO
pabouuii KoMIbrOTEP?

84) B rpynme 26 KypcaHTOB BBIMOJHWIN JOMAIllHEE 3a/JaHUe [0 MareMaThke u 4
KypCaHTa MPUIUIM HETrOTOBbIE K 3aHATHIO. KakoBa BEpOSITHOCTH TOTO, YTO
npenoaaBarellb CIPOCUT MOATOTOBIEHHOIO KypcaHTa?

-11 _ i
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85) Pemute ypaBuenue: 4°

(1 X+5
86) Pewunre ypaBHenue: | ;—)’ =9

1
87) Pemmnre ypaBHenue: 5 = ——
) P 125
1 X+6
88) PemuTe ypaBHeHue: 5 J =8
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s 1
89) Pemnte ypaBuenue: 4° b=

16

X+2

90) Petunre ypaBHenue: (é J =27

91) CkopocTh  MaTepHanbHON TOYKH, JBIKYIICHCS NPSIMOJIMHEHHO, paBHA
V(t) = 6 — 2t (m/c) . Uemy paBeH IyThb, MPOMIEHHbIA TOYKON 3a MEPBBIE YETHIPE
CEKYyH/JIbI?

92) CkopocTh MaTepHaNbHOW TOYKH, JBWKYIICHCS MPSIMOJIUHEHHO, paBHA
V() =2 +3t? (M/c). Uemy paBeH myTb, NpOIEHHBL TOUKOIl 3a TPETBHIO
CEeKYHY.

93) CkopocTh ~ MaTepualbHOW  TOYKW, JBWKYIIEHCS TPSIMOJMHEHWHO, paBHA
V(t) =3+4t> (m/c) . Yemy paBeH MyTb, IPOHICHHBIH TOUKOH 32 BTOPYIO CEKYHTY.
94) CkopocTh ~ MaTepHANIBLHONH  TOYKH, JIBIDKYIICHCS — TMPSMOJIMHEHHO, paBHA
v(t) =10 -3t (M/c) . Yemy paBeH ImyTb, MPOILCHHBI TOUKON 3a TEpBbIC TP

CEKYH/IbI.

95) CkopocTh  MaTepHanbHOH TOYKH, JBWXKYIICHCS NPSIMOJIMHEHHO, paBHA
V () = 8t +1 (w/c) . UeMy paBeH IyTh, NpPOMJEHHBIA TOYKOH 3a ITIEpBBIE JBE
CEKYH/IbI.

96) CkopocTh  MaTepUAIbHOW TOYKH, JBHXKYIICHCS MNPSAMOJIMHEHHO, paBHA
V(t) =4 +9t* (m/c). YUemy paBeH MyTh, POICHHBII TOUKOI 33 TPETHIO CEKYHITY.

97) YcTaHOBUTE COOTBETCTBUE MEKY HEPABEHCTBAMU U MX PEIICHUSMHU. 3aITUIIIATE
B OTBET LU(DPBHI, PACTIONOKHUB HX B IOPSAIKE, COOTBETCTBYIOLIEM OyKBaM:

HEPABEHCTBA: PELLIEHUSI:
AT T B A) > 0: 1) (—00;2) U (3;+0)
(x=2)(x—3) 2) (3;+,)
B) 37 >3; 3) (~0;2)
B) log, x >1. 4) (2;3)

98) YcraHOBUTE COOTBETCTBHE MEX/Ty HEPABEHCTBAMH U MX PCIICHUSMU. 3aMTUIIUTE
B OTBET U(PBI, PACIIOJIOKHUB UX B MOPSIKE, COOTBETCTBYIOIIEM OyKBaM:

HEPABEHCTBA: PEILIEHUS:
TS N 1 <0: 1) (—o0;1) U (2;+0)
(x-1)(x-2) 2) (2;+0)
B) 27> 2; 3) (—»;1)
B) logy x >1. 4) (1;2)

99) YcTaHOBUTE COOTBETCTBUE MEKIY HEPABEHCTBAMHU U MX PEIICHUSMHU. 3aITUIIATE
B OTBET LUU(PHI, PACTIONOKHUB X B OPSAIKE, COOTBETCTBYIOLIEM OYKBaM:

HEPABEHCTBA: PEIIEHUA:

A 5 B N X=4 <0 1) (-0;3) U (4; +x)
X—3 2) (4;+x)
B) 47 > 4: 3) (—;3)
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B) logs x >1. 4) (3;4)

100) YcraHOBHTE COOTBETCTBHE MEXKIY HEPABCHCTBAMH W HMX PCIICHHUSIMH.
3anummre B OTBET LU(DPHI, PacHoOKUB UX B TMOPSAKE, COOTBETCTBYIOLIEM

OyKBaM:
HEPABEHCTBA: PELLEHVS:
Al B | B X;Ar S 0: 1) (—90;4) U (5;+)
N x-5 2) (5;+x)
B) 4°7% > 4; 3) (—oo;4)
B) logs x > 1. 4) (4;5)

101) YcraHOBHTE COOTBETCTBHE MEXKIY HEPABEHCTBAMH M MX PCIICHUSIMH.
3anumuTe B OTBET IU(PHI, PACIONOXUB UX B IMOPSAJIKE, COOTBETCTBYIOIIEM

OyKBaM:
HEPABEHCTBA: PELLIEHUS:
X—5 1) (=90;5) L (6; +0)
A b B < O,
N X6 2) (6;+)
B) 57 > 5; 3) (-0;5)
B) logs X >1. 4) (5;6)

102) YcraHoBHTE COOTBETCTBHE MEXIY HEPABCHCTBAMH W WX PEIICHHSIMH.
3anuiuuTe B OTBET LMQPBI, PACIONOKHUB UX B HOPSAIAKE, COOTBETCTBYIOIIEM

OyKBaM:
HEPABEHCTBA: PEHIEHUA:
_ 1) (—o;6) U (7; +x)
A b B - -
N xoeT Y 2) (7:4<0)
B) 6" >6; 3) (~o0;6)
s log, x> 1. 4) (6;7)

103) Bapxa mporiia o TEYCHUIO peku 48 KM M, TIOBEpHYB 0OpaTHO, MpOIILia CIe
36 kM, 3aTpaTMB Ha Bech MyTh 6 dYacoB. Haiigure cOOCTBEHHYIO CKOpPOCTH
Oap:Ku, eCIM CKOPOCTh TEUEHHUSI PEKU paBHA 5 KM/H.

104) Temnoxo MPOXOAMT MO TEUCHUIO PEKU 0 MYHKTA Ha3HAYCHUs 76 KM H MOCTC
CTOSIHKHM BO3BpAI[aeTCs B MyHKT oTnpaBieHus. Haliqute ckopocTh Temnoxoza B
HEMOJIBHKHOW BOJIE, €CIIM CKOPOCTh T€UEHHs paBHA 3 KM/Y, CTOSIHKA AJIUTCS 1
yac, a B MyHKT OTHPABJICHUSI TEIJIOXOJ Bo3Bpamaercsa depe3 20 yacoB mocie
OTIUIBITHS U3 HETO.

105) bapska npomnia mo TeuyeHuo peku 80 KM M, TOBEpHYB 00OpaTHO, MPOIILIA €IS
60 kM, 3arpaTtuB Ha Bech myTh 10 yacoB. Haiinure cOOCTBEHHYIO CKOPOCTH
Oap:Ku, eCIM CKOPOCTh TEUCHHUS PEKU paBHA 5 KM/H.

106) Ternoxoa MPOXOAUT MO TEYCHUIO PEKU 10 MyHKTa Ha3HayeHus 70 KM u mocie
CTOSIHKM BO3BpalllaeTCsi B MyHKT OTHpaBieHus. Haiiaure ckopocTh TeueHus,
€ClIi CKOPOCTh TEIUIOXOJa B HEMOJBIKHOW Bojae paBHa 24 KM/4, CTOSIHKA
JiTcs 8 4acoB, a B IIYHKT OTIIPaBJICHUS TEIJIOXOJ Bo3Bpaluaercs uepe3 14
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YacoB I10CJI€ OTIUIBITUS U3 HETO.

107) Bapxa mpoiinia Mo TeYCHHIO peku 32 KM H, IIOBEPHYB 00paTHO, MPOILIa CIIe
24 xm, 3aTpaTUB Ha Bech MyTh 4 yaca. Halimure COOCTBEHHYIO CKOPOCTh OapiKu,
€CJIM CKOPOCTh TE€UEHHUS PEKH paBHA 5 KM/4.

108) Terutoxoa MPOXOIUT MO TEUYESHUIO PEKHU JI0 MyHKTa Ha3HadeHUs 80 KM M Iocye
CTOSIHKM BO3BpAILIAETCs B MMyHKT OTHpaBieHus. Haiiaure ckopocTh Temioxo/a B
HEMOJBWXHOU BOJIE, €CIIM CKOPOCTh TEUCHMSI paBHA 5 KM/U, CTOSTHKA JJUTCS 23
yaca, a B IIyHKT OTIIpaBJCHUS TEIIOXO] BO3BpalIaeTcs yepe3 35 4acoB MOCIe
OTIUTBITHS U3 HETO.

109) JiBe kpyxku uMmeroT Gopmy umiausiapa. [lepBas kpyxka B

IIOJITOpa pa3a HWKE BTOPOM, a BTOpAsk BTPOE YK€ IEPBOM. __
Bo ckonbko pa3 00bEM mepBOM KpYy:KKH 0OoJibllie 00bEMa !D
BTOPOIA?

110) lanbl 1Be KpYy>KKM UMIMHApUYECKOM (opmbl. IlepBas kpykka BABOE BBIIIE
BTOPOM, a BTOpasi B YEThIPE pa3a mupe nepBoidl. Bo ckonbko pa3z 00bEM BTOpOi
KPY>KKH 00Jip1Ie 00BbEMa EPBOIA?

111) Jlansr qBe Kpy*KKHU muiuHIprdeckor (Gopmel. [lepBas kpykka B 4eThIpe pasa
HUKE BTOPOH, a BTOpas B MOJITOpa pasa mupe nepBoid. Bo ckombko pa3 00bEM
NepBON KPY>KKH MEHbILIE 00bEMa BTOPOIi?

112) JiBe kpyxku umerot Gopmy mwmHapa. [lepas Kpyxka B OJTOpa pa3a HIKE
BTOPOM, a BTOpas BABOE LIUpe MepBoi. Bo ckonbKo pa3 00bEM NEepBOil KpyKKU
MEHbIIIe 00BEMA BTOPOI?

113) Jlaubl aBe KPYXKKH HUWIMHApUYecKod (opmbl. [lepBas kpykka B 4YeThIpe C
IIOJIOBUHOM pas3a BBILIEC BTOPOM, a BTOpas B IOJTOpa pa3a mupe nepou. Bo
CKOJIBKO pa3 00BEM BTOPOH KPY>KKH MEHBIIE 00hEMa TIEPBOiA?

114) lanbl 1Be KpyXKH HUIMHApHYecKoi (popmel. [lepBast Kpy»Ka BUETBEPO BBIILIE
BTOPOM, a BTOpasi B YETHIPE pa3a Imupe nepBoi. Bo ckoiabko pa3z 00bEM nepBoit

KPY>KKH MEHbIIIE 00bEMa BTOPO?
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