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@doHA OIEHOYHBIX CPEACTB pa3padoTaH Ha OCHOBE (eaepaibHOrO
rOCy/IapCTBEHHOTO  00pa3oBaTENbHOTO  CTaHJAapTa  CpelHero  oOILIEero
oOpazoBaHus, yTBepkaeHHoro Ilpukazom Munnpocsemnienus Poccun ot
12.08.2022 N 732 u mpuMepHO# TporpaMMBbI 10 JaHHOH 00111€00pa30BaTeIbHOM
JUCIUIUIMHE, PACCMOTPEHHON M 0/100peHHON Ha 3acemanuu I[legarormueckoro
cosera ®I'bOY JITIO UPTIO (ITpotokos Ne 13 ot 29.09.2022 r)

@oH/I OLEHOYHBIX CPEACTB paccMoTpeH u oaoOpeH Ilemarornmueckum
coetoM Komnmemka  YensOMHCKOrO  roCyJapCTBEHHOTO  YHHUBEPCHUTETA
(mpotokon Ne 5 ot «29» dpeBpans 2024 r.).
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1. Pe3yabTaThl o0yyenus, perjiamedTuposanasie ®I'OC COO
¢ yuetrom ®I'OC CIIO

JAucnumiinHapHble (MpeaMeTHbIE) pe3yJibTAThI OTPAKAIOT:

- Brnamenume wMeromamMu J0Ka3aTeNbCTB, alTOPUTMaMU pPEIICHUS 3aj/1ad;
yMeHHE (OPMYIHUPOBATh OMNpPEACICHUS, aKCHOMBI W TEOPEMBI, TPUMCHSITHh WX,
IIPOBOMUTH JIOKAa3aTCIbHBIC PACCYKICHUS B X0JI¢ PEIICHHMS 3a71a4;

- YMeHue oIepupoBaTh IMOHATHUSIMH: CTEICHb YHCIA, JIOTapudM 4YHCIa;
YMCHHE BBINIOJHATh BBIUMCIACHUE 3HAYCHUN W TNPeoOpa3oBaHUS BBIPAKECHUU CO
CTCTICHSAMU U JiorapudmamMu, Ipeodpa3oBaHus APOOHO-PAITMOHATBHBIX BBIPAKECHUI;

- YMeHue omnepupoBaTh TNOHATHSAMHU: palMOHAJIbHBIE, HppaIMOHATILHBIE,
nokasareJbHble, CTENIEHHBIE, Jorapu(MUIecKue, TPUTOHOMETPUYECKUE YpaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI,

- YMeHue omnepupoBaTh MNOHATUSAMH: (PYHKIHUSA, HEMpepbIiBHAsS (YHKIIHS,
NpOM3BOJIHASA, TIEpPBOOOpa3Has, ONpPENENCHHBIH WHTErpal, yMEHHE HaXOIUTh
IPOU3BOJIHBIE AJIEMEHTAPHBIX (DYHKIIMI, WMCIOIB3YysSd CIPABOYHBIE MAaTEpPHUAIIbI;
UCCJIEIOBAaTh B MPOCTEUIIUX ciydasX (YHKIMM HAa MOHOTOHHOCTb, HAXOJHTh
HanOOJIBIIINE M HAUMEHBIITNE 3HAYCHUS (PYHKITUI; CTPOUTH rpadMK MHOTOUJICHOB C
UCIIOJIb30BAaHUEM amrmapara MaTeMaTHYeCKOTrO aHalIn3a; MPUMEHSITh MPOU3BOIHYIO
MpYU PEIICHUH 3aJlad Ha JBI)KCHHE; PEelIaTh MPAKTUKO- OPUEHTHPOBAHHBIC 33/1a4u
Ha HaWOOJBIIME W HAUMEHBIIUE 3HAYCHUS, HA HAXOXKJEHUE IyTH, CKOPOCTH H
YCKOPEHHS,;

- YMeHue = omepupoBaTh  TOHATHSIMH:  palioHaimbHas  (QyHKIHS,
nmokaszarenbHas (yHKOMs, creneHHas (yHKOus, Jgorapudmudeckas (QyHKIHS,
TpUroHOMeTprudeckne (GpyHKIuu, oOpaTHble (YHKIIUU; YMEHHE CTPOUTH TpaduKu
M3Y4YCHHBIX (YHKIHMHA, WCIOIb30BaTh TpadUKH TNpPU H3YUYECHUU TMPOIECCOB W
3aBUCUMOCTEH, MPU PEIICHUH 3a7a4 U3 APYTUX YYIeOHBIX MPEAMETOB W 3a1ad M3
peaNbHOMN KU3HM; BHIpakKaTh (OPMYIIaMH 3aBUCUMOCTH MEXIYy BETUINHAMU;

- YMeHue pemath TEKCTOBBIC 3aJadd Pa3HbIX TUIOB (B TOM 4HCIIE Ha
MPOIICHTHI, IOJIM W YacTH, Ha JBIKEHUE, padoTy, CTOMMOCTh TOBApOB W YCIYT,
HaJOTH, 3aJa4i U3 00JIaCTH YIpaBJiEHUS JIMYHBIMU U CEMEUHBIMU (PUHAHCAMMU);
COCTaBIIATh BHIPAKCHUS, YPABHCHHS, HEPABEHCTBA M WX CHUCTEMBI IO YCIOBHIO
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3a/1a4M, KCCJIENOBATh TOJYYEHHOE PEIICHWEe U OLEHMBATh MPaBAONOJ00HOCTD
pE3yIbTATOB;

- YMeHue onepupoBath MOHATHSIMU: CpefHee apudmeTrnyeckoe, MeIuaHa,
HauOoJibllice W HaWMEHbIEEe 3HAYEHUs, pa3MaX, JUCIEpPCUs, CTaHJIAPTHOE
OTKJIOHEHUE YUCJIOBOTO HA00Pa;

- YMeHue u3BJIeKaTh, HHTEPIPETUPOBATh UH(POpPMAIIHIO, IPEICTABICHHYIO B
TabnuIax, Ha Juarpammax, rpadukax, OTpPa)kalollyl CBOWCTBa pealbHbBIX
IPOILIECCOB M SBJICHUH; TNPEACTABIATh WHOOPMALMIO C TOMOIIBI0 TaOIHUI] |
IAarpaMM; HUCCIENOBaTh CTATUCTUYECKUE HAHHBIE, B TOM YHCJIE C MPUMEHECHUEM
rpaduYeCcKrX METOIOB U AJICKTPOHHBIX CPEJICTB;

- YMEHHE ONepUpoOBaTh IMOHATHUSIMH: CIIYYAUHBIA ONBIT W CIy4alHOE
cOOBITHE, BEPOSTHOCTD CIYIaHOTO COOBITHS;

- YMeHHEe BBIUHUCIATH BEPOATHOCTh C HCIIOJb30BaHUEM TpaduiecKux
METOZOB; TIPUMEHATh (OPMYJIBI CJIOXKEHUS W YMHOXEHHUS BEPOSATHOCTEM,
KOMOUHATOpHBIE (aKkThl U (OPMYJIBI MIPU PEIICHUU 3aJ]1a4; OIICHUBATh BEPOSTHOCTHU
peaTbHBIX COOBITHI; 3HAKOMCTBO CO CIyYailHBIMU BEJTUUNHAMH,

- YMeHue MNpUBOIUTH NPHUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET B
IIPUPOIHBIX M OOIECTBEHHBIX SIBICHUSX;

- YMEHHE OIEpHUpOBaTh IMOHATHSAMM: TOYKA, IMpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, JABYTPAHHBIM YIoOJI, CKPEIIMBAIOIIMECS MPSMbIEC, NapaAJUICIIbHOCTh U
NEePHEHIUKYJISIPHOCTh MPSAMBIX U TIJIOCKOCTEH, YTOJI MEXIY MPSAMBIMH, YTOJI MEXKITY
NpSIMOM M TUIOCKOCTBIO, YIOJd MEXIY IUIOCKOCTSIMHM, PACCTOSIHUE OTTOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXAY TMPSAMBIMHU, PACCTOSHHUE MEXKIAY IUIOCKOCTSAMU;
YMEHHE HCIOJIb30BaTh IPH PEIICHUU 3aJad H3yYeHHbIC (AKTBI M TEOpEMBI
IJJAHUMETPUH, YMEHHUE OIICHUBATh pa3Mepbl 00bEKTOB OKPYIKAIOIIETO MHUPA;

- Ymenue OIEpUPOBATH MOHSATUSIMU: MHOT'OT'PAHHUK, CEUCHHEe
MHOTOTpaHHHKA, Ky0, apajuielIeIuIie 1, Mpru3Ma, upaMuia, Gurypa u moBepXHOCTh
BpalieHus, MWINH]P, KOHYC, mmap, chepa, cedeHus GUrypbl BpaIIeHUs, TIIOCKOCTb,
Kacaromascs cdepbl, MWIMHAPA, KOHyCa, IUIONMIAJb ITOBEPXHOCTH ITHPAMHU/IBI,
MPU3MBI, KOHYyCa, MWJIMHIApA, TUIOMAanas cdepsl, o0beM KyOa, MNPSIMOYTOJBHOIO
nmapajuieyicuIieia, MUPaMUJbL, TPU3MBIL, LWIMHAPA, KOHYCa, WIapa; yMEHHUE
n300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTH BpAIlCHUS, UX CEUCHHS OT PYKH, C
MOMOIIBI) YEPTEKHBIX HHCTPYMEHTOB M JJEKTPOHHBIX CPENCTB; YMEHHE
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pacro3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH NPABUJIBHBIE
MHOTOIPaHHHUKH;

- YMeHue onepupoBaTh NOHITHSAMU: JIBUKEHUE B MPOCTPAHCTBE, MOAOOHBIE
¢Gurypsl B MpOCTPAHCTBE; MCMIOJIb30BaTh OTHOIICHHE IUIOUIAJe MOBEPXHOCTEH U
00BEeMOB MOI00HBIX (DUTYP TIPU PELICHUU 3a]1aY;

- YMeHue BBIUUCIATH T€OMETPUUECKUE BEIMYMHBI (UIMHA, YroJl, MIOLaib,
0o0BbeM, TIOLIAAb MOBEPXHOCTH ), UCIIOJIB3YSI U3yYeHHbIE (POPMYIIBI U METOABL;

- YMeHue onepupoBaTh NOHATUSMH: MPSMOYIOJIbHAS CUCTEMA KOOPJWHAT,
KOOpPJIMHATBI TOUKH, BEKTOP, KOOPIMHATHI BEKTOPA, CKAIIPHOE MPOU3BEIECHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, POU3BEAECHUE BEKTOPA HA YHCIIO; HAXOIUTH C
NOMOIIBI0 HM3YYEHHBIX (OPMYNI KOOPAMHATHI CEpPEAUHBI OTpPE3Ka, PACCTOSIHHE
MEXIY IBYMsI TOUKaMU;

- YMeHue BbIOMpATh MOAXOASIINA W3YYEHHBIM METOM ISl pelIeHus 3a/a4H,
pacrno3HaBaTh MaTeMaTU4YeCKue (PaKkThl U MaTEMAaTUYECKUE MOJIETH B MPUPOIHBIX U
OOIIIECTBEHHBIX  SIBJICHUSX, B HCKYCCTBE, yMEHHE MPUBOAUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITUH POCCUHUCKOW U MUPOBOM MAaT€MaTUYECKON HAYKH.

- YMeHHe OnepupoBaTh MOHATUSAMH: OIPEHCICHHE, aAKCUOMa, TeopeMa,
CJIEICTBHE, CBOMCTBO, MPU3HAK, JIOKA3aTEIbCTBO, PABHOCUIBHBIE (OPMYIUPOBKH;
yMeHue (GpopmMynupoBaTh 0OOpaTHOE U MPOTHBOIIOIOKHOE YTBEPKACHHUE, MPUBOIUTH
OpUMEpPbl U KOHTPIPUMEPHI, HCIOJIb30BATh METOJ MaTEMaTHUYE€CKON HHAYKIIWU;
MPOBOJAUTH JIOKA3aTEIbHBIC PACCYXICHUS IIPU PELICHUM 3a7ad, OLICHUBATh
JIOTUYECKYIO NMPABUIIBHOCTD PACCYXKIACHUM;

- YMeHue onepupoBaTh MOHATUAMU: MHOKECTBO, IIOJAMHOKECTBO, ONIEpaLliN
HaJI MHOYXECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlmapar
JUIS. ONMCAHUSl PEaJIbHBIX NPOLIECCOB M SIBJICHUM, W MPHU PELUICHUU 3a1a4, B TOM
yuciae W3 JpYrux Yy4yeOHbIX mpeaMeroB; 2.1 Pe3ynbTaTbl, 3aKpelUieHHbIE 3a
JUCIUIIITMHON

- YMeHue omepupoBaTh MOHSATHUSMH: Tpad, CBI3HBIA Tpad, NEpPEeBO, ITUKI,
rpad Ha TUIOCKOCTH; yMEHHE 3aJaBaTh H ONHCHIBATh Tpadbl pasIUIHBIMH
croco0amu; UCIIONIB30BaTh Tpadbl IPH PEIICHUH 3a71a4;

- YMeHue cBOOOAHO ONEpPUPOBATH MOHATHUAMM: COYETAHUE, MEPECTAHOBKA,
YUCJIO COYETAHWI, YUCIO MEpPeCcTaHOBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHSTh
KOMOMHATOpHBIE (DAKTHI ¥ PACCYKICHUS 1JIsl PEILICHUS 3a]1a4;
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- YMeHue omepupoBaTh MOHATHSAMHU: HATYpaJbHOE YHCIIO, IIEJIO€ YHCIIO,
OCTAaTOK IO MOJYJIO, PAIIMOHATBLHOE YHCIIO, UPPAIMOHAIIEHOE YHCIIO, MHOYKECTBA
HATypalbHBIX, IICJIBIX, PAIMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHUE
UCIIOJIb30BaTh TPU3HAKA  JICTMMOCTH, HAWUMCHBIIWKA OOIMMHA  JEIUTENIb U
HauMeHbIIee olIee KpaTHoe, airopuT™ EBKIHMIA pU pelIeHuH 3a7a4; 3HAaKOMCTBO
C pa3JIMYHBIMU TIO3UITUOHHBIMUA CHCTEMaMH CUUCIICHUS;

- YMeHHe CBOOOJHO ONEpUPOBATh TOHATHUSAMHU: CTENEHb C  IEJbIM
noKasarejeM, KOPEHb HATypallbHOM CTENEeHW, CTeNeHb C  paliOHAIbHBIM
NoKa3arejeM, CTCIeHb C JCHCTBUTCIBHBIM (BEIICCTBEHHBIM) ITOKa3aTelIeM,
JorapudM 4uciia, CHHYC, KOCHHYC U TaHT€HC MMPOW3BOJILHOTO YHCIIa;

- YMeHHe  OmnepupoBaTh  TOHATHSAMHU:  TOXJIECTBO,  TOXJICCTBEHHOC
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypPAaBHEHHM U HEPABEHCTB,
pPaBHOCWIBHOCTh  YpaBHEHHW, HEPaBEHCTB M  CHUCTEM,  palllOHaJbHBIE,
UppaloHaIbHbIE, MOKa3aTeNbHEIE, CTETICHHBIE, JorapupMuyecKue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA W CHUCTEMBI, YMEHHE pellaTh
ypaBHEHHMsI, HEPABEHCTBA M CHUCTEMBI C MOMOIUIBIO PA3IMYHBIX MPHUEMOB; PEIIATh
YpaBHEHHs, HEPAaBEHCTBA W CHUCTEMBI C MMapaMeTpOM; MPUMEHSITh ypaBHEHHS,
HEPABEHCTBA, HUX CHUCTEMBI IS PEIICHUS MaTeMaTHMYeCKHX 3aJad M 3a]ady u3
pa3IUYHBbIX 00JacTel HAYKH M peaIbHON KU3HU;

- YMeHue cBOOOJIHO ONEPUPOBATH MOHATUAMU: TpaduK PYHKIUU, oOpaTHas
byHkIms, koMmo3unus GyHKUWNA, duHEWHas (QyHKIMSA, KBaapaTH4Has (GyHKIUA,
cTerieHHass (DYHKIMS C IEJIbIM I[OKa3aTelieM, TPUTOHOMETpUUYecKre GYHKIIUHU,
oOpaTHbIe TpPUTOHOMETpUYECKHE (YHKIIMH, TOKa3aTelbHAas U JorapupMudecKas
GyHKIIMK; yMEHHE CTPOUTh Tpadukd (YHKIUNA, BBHIIOIHATH MPEeoOpa3zoBaHUs
rpadukoB ¢ yHKITHIA;

- YMeHue uCcmonb30BaTh rpaduku QYHKIUNA I W3YYEHHUS MPOIECCOB H
3aBUCUMOCTEH TP PEIICHUH 33]1a4 U3 IPYTUX YYeOHBIX MPEIMETOB U U3 PEATTHbHOU
KU3HU; BRIpAXXaTh (OPMYIIaMH 3aBUCHUMOCTH MEXIY BETUIHNHAMU;

- YMeHue CBOOOJHO OMNEpPUPOBATH TMOHATHSIMHU: YETHOCTh (DYHKIIHH,
MEePUOIUIHOCTh (PYHKITUH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DyHKIHH,
IKCTpeMyM (yHKIIMK, HauOOoJblllee W HAWMEHbIIEe 3HauYeHUS (QYHKIMU Ha
MPOMEKYTKE; YMEHUE TTPOBOAUTH MCCIIeIOBaHNE (DYHKIINH;
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- YMeHue HCnosib30BaTh CBOWCTBA M rpadukud (YHKIUN I perieHus
ypaBHEHU, HEPABEHCTB M 3aJa4 C MapameTrpaMu; U300pakaTh Ha KOOPIAMHATHOM
MJIOCKOCTH MHOYKECTBA PELICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM,;

- YMeHue CBOOOJHO ONEPUPOBATH TMOHATUSIMH: TOCIEI0BATEIBHOCTbD,
apudMeTHUecKass IpOrpeccus, TeoMeTpuueckas mporpeccus, OECKOHEYHO
yObIBaroIas reoMeTpudecKkas mporpeccusi; yMeHue 3aJ1aBaTh MOCJIeI0BATEIbHOCTH,
B TOM YHCJI€ C TIOMOIIBIO PEKYPPEHTHBIX (hOpMYII;

- YMeHue onepupoBaTh MOHSATUSIMU: HENPEPHIBHOCTh (DYHKIIUU, aCUMITOTHI
rpaduka GyHKIHMH, TIEpBas U BTOpas MpoU3BOAHAS (PYHKIIMHU, TE€OMETPUUYCCKHN U
dbu3uUYeCKUii CMBICT TPOU3BOJHOM, TepBOOOpa3Hasi, OINpeeJCHHbIN HMHTETpa;
yMEHHE HaxOAUTh AacCUMNTOTHI Trpaduka (QYHKIUU, YMEHHE BBIUYUCIATH
POU3BOJHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO M KOMIIO3ULIMM (YHKIIMA,
HaXOAUTh YpPaBHEHUE KacaTelIbHON K rpaduKy QyHKINH;

- YMeHue HCHOJb30BaTh MPOU3BOAHYIO ISl UCCIAEAOBaHHS (DYHKIMM, s
HaxXOXJECHHUS  HAWIY4YIIEro pElIeHuss B  MNPUKIAJHBIX, B TOM  YHCIE
COLIMAJIbHOOKOHOMHYECKUX M (DU3UUYECKUX 3a/auax, JJIs ONPEACNIeHUs CKOPOCTH U
YCKOPEHHUS, HAXOJIUTh IUIOHMAANM W OO0BEMbl (QUTyp C TOMOIIBIO HMHTETpala;
OPUBOAUTH  MPHUMEPHl  MATEMATHYECKOIO  MOJECIUPOBAHUS C  [OMOUIBIO
muddepeHInanbHbIX YPaBHCHUMH;

- YMeHue onepupoBaTh MOHATHUSAMHU: KOMILIEKCHOE YHCIIO, COIpPSKEHHbIE
KOMIIJIEKCHBIE YHUCJIa, MOAYJIh U apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3amucH
KOMITJIEKCHBIX 4ucen (TeoMeTpruYecKas, TPUTOHOMETpPUYECKass U ainrebpandeckas);
YMETh TPOU3BOAUTH apu(METHUECKHE JEHUCTBUS C KOMIUIEKCHBIMH YHCIIAMU,
MPUBOAUTH MIPUMEPHI UCIIOIB30BAHUS KOMILIEKCHBIX YHCEIT;

- YMeHue cBOOOJHO OMEPHPOBATH MOHATHSIMU: CpeAHEE apuPMETHUECKOE,
MeauaHa, HanOoJbIllee ¥ HAMMEHBIIIee 3HAUCHUS, pa3Max, JUCTIEPCUs, CTAHIapTHOE
OTKJIOHEHUE JJIsI  ONHUCAHWS  YKCIOBBIX JIAHHBIX; YMEHHE  HUCCIEI0BaThH
CTAaTHUCTUYECKHE JTaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpauuecKux METOJOB U
AJNIEKTPOHHBIX CPEACTB; TpadUYeCKd MCCIENOBATh COBMECTHBIC HAOIIOEHUS C
MIOMOIIBIO TUATPAMM PACCEUBAHUS U JINHEMHOW PETPECCHM;

- YMeHue HaxoJIUThb BEPOSITHOCTH  COOBITUA C  HCMOJb30BaHUEM
rpaMyecKux METOJIOB; MPUMEHSTh JJIsl peuieHus 3afad (POpMYyJIbl CIIOXKEHUS U
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YMHOEHUSI BEPOATHOCTEH, hopMysy MOJHOU BeposiTHOCTH, dhopmyny bepnysim,
KoMOUHaTOpHBIE (DaKThI U (OPMYJIbI; OIICHUBATH BEPOSTHOCTH PEATTBHBIX COOBITHIA;

- YMeHue onepupoBath MOHATUSIMU: CIydailHasi BETWYWHA, pacTpe/iesICHUE
BEPOSTHOCTEN, MATEMATUIECKOE OXKHUJIAHUE, TUCTIEPCUSI U CTAHIAPTHOE OTKIIOHEHUE
CIIy4yalHOW BeNMYMHBI, (YHKIMH paclpeieieHuss W IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTEJILHOTO U HOPMAJIBLHOTO pacipeaeicHul;

- YMeHue UCIoIb30BaTh CBOMCTBA U3YUEHHBIX paclpeIeJICHUN JJIsl peIIeHus
3a/1a4; 3HAKOMCTBO C TOHATHSIMU: 3aKOH OOJBIIMX YHCEI, METOJbI BBIOOPOUYHBIX
UCCJICIOBAaHUN; YMEHHUE MPUBOAUTH MPUMEPHI TIPOSIBJICHUS 3aKOHA OOJIBIIUX YUCET
B IIPUPOJIHBIX M OOIIIECTBEHHBIX SIBJICHUSAX;

- YMeHue cBOOOJIHO OMEPUPOBATH MOHITHUSAMH: TOYKA, MpsSMasi, TNIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUN yroJ, IBYTPAHHBIN YroJl, TPEXTPaHHbBIN yTroI,
NepeCceKarouecs, napauielibHble U CKPEIIUBAIOIINECs MPsSMBbIE, MapajlieIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSAMBIX U IMIOCKOCTEH, YTOJ MEXIY MPSMBIMU, YTOJI MEXKIY
OpsIMOM M THIOCKOCTBIO, YToJl MEXKIY IJIOCKOCTSIMHU; YMEHHE HUCIOJb30BaTh MpU
pEelIeHUH 3a/lay U3y4deHHbIe (HaKThl U TEOPEMBI IJIAHUMETPHUH;, YMEHUE OIEHUBATH
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE;

- YmMenue ONEepUpPOBATH MOHSATHUSIMU: MHOTOTPaHHUK, CEUYCHHE
MHOTOTPAaHHWKA, TPAaBWIbHBIM MHOTOTPAHHUK, MpU3Ma, NUpamuaa, ¢urypa u
MOBEPXHOCTh BpallleHUs, IJIMHIpP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH,
CEUYEHUsl KOHYCa M LWJIMHJPA, NapajulelibHble OCH WM OCHOBAaHUIO, CEYEHHE I1apa,
TJI0CKOCTh, Kacaromascs chepsl, MUINHIPA, KOHYCA;

- YMeHue CTpOUTh CeUeHHWE MHOTOTPaHHWKA, W300pakaTb MHOTOTPAHHUKH,
burypsl ¥ TMOBEPXHOCTH BpAICHUS, WX CEYCHHUS, B TOM YHUCJIE C TOMOIIBIO
AIEKTPOHHBIX CPEJICTB;

- YMeHue NpuMeHSITb CBOWCTBA N€OMETPUUYECKUX (UTYp, CAaMOCTOSITEIHHO
bopMynHpoOBaTH ONpEACICHUS] HW3y4aeMbIX (UTYp, BBIIIBUTATh THIIOTE3BI O
CBOMCTBAxX M MPU3HAKAX T'eOMETPHUECKUX (Puryp, 000CHOBHIBATH WM OMPOBEPTaTh
UX; YMEHHE TPOBOAWUTH KiacCUpUKAIUio (UTYp IO pa3IdYHBIM MPHU3HAKAM,
BBITIOJIHATH HEOOXOIUMbIE IOMOJHUTENbHBIE TOCTPOCHHS;

- YMeHHe CBOOOJHO OMEPHUPOBATH MOHATHSAMH: IUIOMIAAb (UTYPHI, 00BEM
(Gurypsl, BeIMYMHA yTJa, PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE MEXKIY
OpSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH, IUIomanas cdepsl, IJI0Maab
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MOBEPXHOCTH  MUpaMUAbl, TMPU3MbI, KOHycCa, UWIUHApa, o00BeM  KyoOa,
MIPSMOYTOJIBHOIO TMMapajUleenuIesa, NUpaMuabl, NPU3MBI, LWIMHIPA, KOHYCA,
apa; yMeHue HaXOAUTh OTHOILIEHHE 00BEMOB MOJOOHBIX QUTYD;

- YMeHue cBOOOAHO ONEPUPOBATH MOHATUSAMM: ABUKEHUE, MapajlieabHBIN
NEPEHOC, CUMMETPHUS Ha MJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3oBaHKe
no106us, moAo0HbIe (PUTYpHI; YMEHHE paclo3HaBaTh paBHbIE U MOJI00HBIE QUTYPBI,
B TOM 4YHMCJIE€ B NPUPOJAE, HCKYCCTBE, AaAPXUTEKType; YMEHUE MCIOJIb30BATh
F€OMETPUYECKNE OTHOIIEHUS, HAXOAUTh T€OMETPUUECKNE BEIUYMHBI (JIJIMHA, YTOJ,
ionaab, 00beM) MpH pElIeHUH 3aJad U3 JIPYruX Y4eOHbIX MPEeIMETOB U U3
pEATBHOU )KU3HU,

- YMeHue CBOOOJIHO OINEpUPOBATh MOHATHSAMHU: TPSIMOYTOJbHAs CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPJIAWHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEICHHE BEKTOpa Ha YHUCIO, Pa3jioKeHHE BEKTOpa Mo 0a3ucy, CKalsipHOe
IIPOU3BEJICHHE, BEKTOPHOE IIPOM3BEACHHUE, YIroJl MEXAY BEKTOpAMH; YMEHHE
UCITIOJIb30BATh BEKTOPHBI U KOOPJAWHATHBIM METOJ JJIA PELICHUS] TEOMETPUUECKUX
3a/lay W 3a7a4d JIPYyrux Y4eOHBIX IMPEJAMETOB; ONEpUPOBATH MOHATUSMU: MaTpHUIIA
2x2 u 3x3, onpeAeauTeab MaTPHUIIbl, FEOMETPUUECKUI CMBICIT ONPEICIUTEIIS;

- YMeHue MOJAEIHUpOBaTh pEalbHbIE CHUTyallUM Ha S3bIKE MAaTEMAaTHUKU;
COCTaBJISITh BBIPAXXEHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBI MO YCIOBHIO
3aJlayu, UCCIEA0BaTh MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAHUEM arllapaTta aireopsl,
MHTEPIPETUPOBATH IOJYYEHHBIM PE3yJIbTaT; CTPOUTH MATEMATHUUYECKUE MOJEIHU C
MOMOIIbI0O TEOMETPUYECKUX MOHSATUW M BEJIWYUH, pElIaTh CBSI3aHHbIE C HHUMHU
MMPAKTUUYECKUE 3a]1a4M; COCTaBJISITh BEPOSITHOCTHYKO MOJENIb U MUHTEPIPETUPOBATH
MOJYYEHHbIA  pe3ylbTaT,  pellaTh  MNPUKIAJHBIE  3aJayd  CpPEICTBAMU
MaTeMaTH4eCKOr0 aHajau3a, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKOTO U
du3nIecKoro xapakTepa;

- YMeHue BbIOMpATH MOAXOIAIINN METOJ JJIsl pelIeHHs 3a7a4u; TOHUMaHue
3HAUMMOCTH MaT€MaTUKH B U3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOLECCOB U
SBJICHUM; YMEHUE DPACIIO3HABATh NPOSIBIICHUE 3aKOHOB MATEMATHUKH B HCKYCCTBE,
YMEHHUE MPUBOJUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUMA POCCUMCKOW U MUPOBOU
MaTEMaTUYE€CKON HAyKH.

OK .01. [loHumath CyIIHOCTh U COIMATIBHYIO 3HAUYUMOCTh CBOEH Oymyieit
npodeccuu, MposIBIIATh K HE YCTOWYMBBIA UHTEpEC
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OK .02. Opranu3oBblBaTh COOCTBEHHYIO JESITEIbHOCTh, BHIOMPATh TUIIOBbIE
METO/bl U CHOCOOBI BBIMOMHEHUSI MPOGECCUOHANBHBIX 3a]lay, OLICHUBaTh M
3 PEKTUBHOCTH U KaUY€CTBO

OK .03 IIpuHuMath pelieHusi B CTAHAAPTHBIX U HECTAaHAAPTHBIX CUTYyaIlUsX,
B TOM YHUCJI€ CUTYalUsX PUCKA, 1 HECTH 32 HUX OTBETCTBEHHOCTh

OK.04 OcyuiecTBisITh NOUCK U UCTIONB30BaHUE MH(OpMAIUU, HEOOXOIUMOI
11t 3 (HEKTUBHOTO BBIMOIHEHHS PO(eCcCHOHATBHBIX 3a]1a4, MPOGECCUOHAIBHOIO U
JUYHOCTHOTO Pa3BUTHUSA

OK. 05. IIpaBWwiIbHO CTPOUTH OTHOILICHUS C KOJIJIETaMH, pPa3IMYHbIMHU
KaTeropusiMi TpakJaH, B TOM YHUCJIE€ C MPEJACTABUTEISIMU  PA3IHUYHBIX
HAIMOHAJILHOCTEN 1 KOH(ECCUi.

OK. 06. [IposiBnATH IPakIaHCKO-NTATPUOTHUYECKYIO MO3UILIUIO,
NEMOHCTPUPOBaTh  OCO3HAHHOE  TOBEAECHHWE HAa  OCHOBE  TPAJWLMOHHBIX
oOIIIeYeIOBEYECKUX IIEHHOCTE, B TOM 4YHCIE€ C YYE€TOM TapMOHHU3alUU
MEXHALIMOHAJIBHBIX M MEXPEJIUTHO3HBIX OTHOUIEHUW, IPUMEHATh CTaHIAapPThI
AHTUKOPPYHIMOHHOTO MTOBE/ICHHUS.

OK 07. CopelicTBOBaTh COXPAHEHHUIO OKpYyXKaroImien Cpebl,
pecypcocOepeKeHrI0, MPUMEHATh 3HaHUS 00 W3MEHEHMM KJiuMaTa, MPUHIIUIIBI
OCpeXXIIMBOTO  MPOW3BOACTBA, A(P(DEKTUBHO JEHCTBOBAaTH B  UYPE3BBIYANHBIX
CUTyalusX.

2. DoH OLIEHOYHBIX CpeacTB 1Jid BXOAHOI'0 KOHTPOJIA

BxonHOM KOHTpOJIb COCTOMUT W3 3aJaHUM, YaCTUYHO B3STBIX W3 OTKPBITOTO
0anka OI'D m BIIP mo matemaTtuke. Ha BrImosHeHHe 3aaHuil BXOAHOTO KOHTPOJIS
naercs 1 akagemuueckuit yac (45 MUHYT).

BxogHO#l  KOHTpOJIB COCTOMT W3 2-X 4YacTed: oOs3aTelIbHOW U
JIOIIOJIHUTEIHLHOM.

OO0s3aTenbHass 4YacTh COACPKHUT 3aJaHUST MHUHHUMAJIBHOTO 0053aTEIBHOTO
YPOBHS, TOTOJIHUTEIbHAS 4acTh - 00JIee CIOKHBIE 3aJJaHHUS.

[Ipu BeImoNTHEHUM 3aaHUN TpeOyeTcs MPEACTaBUTh XOJ PEIICHHUS U yKa3aTh
MOJy4YeHHBIM OTBET. [IpaBWIILHO BBITIOJTHEHHOE 3aJlaHUE W3 00S3aTeNIHbHON YacTh
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OLICHUBAcCTCA B OJHUH 6aJ'IJ'I; IMPaBHUJILHOC BLIINTOJIHCHUC 3aJaHui JOHOJHUTEILHOM

4yacTu orieHuBaeTcs 3 Gammamu win 1-2 6aiaMu 3a 4aCTUYHOE pPelleHue.

BaJIJIBI, MMOJYUYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3aldHUS, CYMMUPYIOTCA.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOALTILHOU cucmeme

OTMeTKa Yucno 6ammoB, HEOOXOAUMOE TSI IOTYyYEHUS OTMETKH
«3» (ynos.) 7-9

«4» (xopor1o) 10-12

«5» (OTINYHO) 13-15
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Obpazoseamenvhbie pe3yivmamul, NooeRcaujue npogepke (IeMeHmbl):

JIP61, P65, JIP66, IP69, AP 6 12, AP 6 14. APy 1, APy 5, AP y 7,
JIPy8, JIPy 18, IP y 19. OK 01, OK 02, OK 03, K 04, OK 05, OK 06, OK 07.

3a11amm BXOJIHOI'0 KOHTPOJIsA

Oobs13aTesqibHAA YACTDH

Ilpu pewenuu 3a0anuii 1-3 3anuwiume npasuibHblll OMEem U3 Yemolpex
NpeoNoHCEeHHDIX.
1. (1 6amn) Packpoiite GopMysy COKpAIEHHOTO YMHOKeHUs a2 - b?:
a) a®>-2ab + b?; b) (a-b)(a+b); ¢) a? - b?; d) a>+2ab + b?
2. (1 6amn) [Tnomanp TpeyroJbHUKA BEIYUCIAETCS IO GopMyIIe:
a) S=a*b; b) S= (a*b) /2; ¢) S= 2a*b; d) (a*b) /3

3. (1 6amn) Kakoe u3 ciaeayrommx 4ucelsl 3aKII0UYeHO Mexay unuciamu 10/17
u 5/8?
a) 0,4; b) 0,5; ¢) 0,6; d) 0,7

IIpu evinonrnenuu 3a0anuti 4-7 3anuwiume xo00 peuleHus u noJyyeHHbli
omeem.

4. (2 6anna) Pemure ypasHeHne x>-7x+10=0. Ecnu ypaBHeHHE HMeeT
0oJiee 0JHOTO KOPHS, B OTBET 3aIUIINATE MEHBIITUN U3 KOPHEH.

5. (2 Oamna) Ilnomanp 3eMellb KPECTHIHCKOTO XO3SMCTBA, OTBEJACHHAS
Mo/ MOCaJKy KyCTapHUKOB U IIBETHUKOB, COCTaBIIIET 24 ra U pacupeaelieHa MEXIy
HUMU B OTHOIIEHUH 5:3. CKOJBKO T€KTapOB 3aHUMAIOT 1IBETHUKU?

6. (2 6amna) Beicota BH mapamnenorpamma ABCD penut ero ctopony
AD na otpe3ku AH = 2 u HD = 32. /luaronans napamwienorpamma BD pasna 40.
Haiigute mmomans nmapamuienorpamma.

JlonosiHMTEIBLHAA YACTDH

Ilpu evinonenuu 3aoanus 7 3anuwiume xo0, 000CHO8AHUE peueHUs U
NOJYYEeHHbIU OMEem.

7. (3 Oamna) Ppi00s0B MpOIUIbLI Ha JIOAKE OT HPHUCTAaHU HEKOTOPOe
paccTosiHhE BBEpX IO TEUEHUIO PEKH, 3aTeM OPOCHUII SKOpPb, 2 Yaca JIOBHI PbIOY U
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BEPHYJICS 00OpaTHO Yepe3 5 4acoB OT Havasa myrteniecTBus. Ha kakoe paccrosiHue ot

IMPUCTAaHU OH OTIUIbLI, €CJIM CKOPOCTb TCUCHHA PCKU pPaBHA 2 KM/‘I, a coOCTBeHHas

CKOPOCTb JIOJKH 6 KM/4?

Omanousvt omeemoas:

Howmep 1 2 3 4 5 6 7
3a/1aHNAs
OrtBer c b c 2 9 816 8

3. @®oH/J OLIEHOYHBIX CPEACTB ISl TEKYHIEero KOHTPOJIs

Texymuii KOHTPOJIb MPOBOIATCS BO BpeMs AaAyAUTOPHBIX 3aHATHH
MaTEeMaTUKEe B COOTBETCTBHM C Y4eOHbIM IUTaHOM U pabouelt mporpammbl O]
«MareMatuka» 1o BCEM pazjeliaM MporpaMMbl. TeKyIIMil KOHTPOJb COCTOHUT W3

I10

JIByX YacTe: TeOpeTUUeCKOr 1 mpakTruieckoi. [Ipu aTom obyuaroniuecs moiayyaror

JIBE€ OTMETKH.

TeopeTnueckass 4acThb MPOXOAUT B (POpME YCTHBIX OTBETOB: OOyYarolIHecs

BBITATUBAIOT IIATH KapTOYCK C BOIIPpOCAMH, H4AKOT MOJHBIA OTBET (CO CIIMCKOM

BOMPOCOB OOYYAIOIIMECs 3HAKOMATCS B HaUalle U3YYCHUS pa3zienia).

IlIkana nepesoda 6annoe 6 ommemku o NAMUOANTLHOU cucmeme

OtmeTka KonnuecTBo BEpHBIX OTBETOB Ha TEOPETUYECKUAE BOTIPOCHI
«3» (ynosB.) 3
«4» (xoporo) 4
«5» (OTIUYHO) 5

3amaHusl MPaKTHYECKOM 4acTh (KOHTPOJIbHBIE PabOThl) YACTUYHO B3SITHI M3

otkpsiToro 6anka EI'D u BIIP no marematuke.

Ha BreImosHeHUE

akaJgeMH4eCcKuil yac (45 MUHYT).

KOHTPOJIbHOM  paboThl MO

MAaTEMAaTHKEC  OacCTCs

1

KontponbHas paborta cocTouT ux 2-x yacteil. B nepBoil yacTu mpeasiaraercs

BBIIOJIHUTH 4 3aJaHus - BI>I6paTB HpaBHHLHBIﬁ OTBCT M3 4YCTBIPCX IPCAJIOKCHHBIX.

© PIBOY BO «Uenl'V»




Muno6prayku Poccrn

\” DdenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE

@ } 00pa3oBaTebHOE YIpEeXKCHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckmit rocympaperBeHnslid yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

@DOH[| OLICHOYHBIX CPEJICTB JUCLUILTHHBI
C00.02.01 MaTemaruxa
CnenmansHocts 40.02.04 FOpucnpyneHnmm

Bepcus nokymenra -1 crp. 15 u3 46 IlepBslii sK3eMILISIP KOITU S Ne

Bo BTOpOIi YacTu npejaraeTcs BRIMOIHUTH O 3aJaHui - OPOPMUTH X0 pELIeHUS U
3anMcarh MOJTYYEHHBIH OTBET.

3a mpaBUIIbHOE BBINOJHEHHUE JIO0OT0 3aJlaHus MEPBOM YacTH OOydaroIuics
nojsydyaer oauH Oamna. IlpaBunbHOEe BBINOJHEHHE 3aJaHUN BTOPOM YacTH
olieHMBaeTcs 2 6amiaMu uiau 1 6aiiom 3a YaCTUYHOE PelleHuUE.
banibl, mosydeHHbIE 32 BCE BBHIOJIHEHHbBIE 3a1aHUs], CYMMUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOALTILHOU cucmeme

OtmeTka Uucno 6anioB, HEOOX0AUMOE /IS TOTYYEHUSI OTMETKHU
«3» (ymoB.) 8-10
«4» (xopoI110) 11-13
«5» (OTIUYHO) 14-16

3.1 IlpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
Obpazoseamenvhble pe3yivmamol, NooedxRcauue npogepke (eMeHmbl):

JIP61,P69,IP6 11, P 6 12, /TP 6 14.

NPy 1, 1Py 14, APy 15, APy 16, AP y 18, AP y 19.
OK 01, OK 02, OK 03, OK 05, OK 06, OK 07.

Teopernueckue BONpPOCHI

1. Cdopmynupyiite Teopemy [ludaropa.

2. [lepeuncnute ocCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. [lepeuncnure criocoOBI 3a1aHMS TUIOCKOCTH.

4, [Tpomomxkure Teopemy: «Ecnu onHa W3 NBYX MapajuIeNbHBIX MPSMBIX

MEPIEHANKYJIPHA IIIIOCKOCTH, TO...».

d. [Ipogomxkure Teopemy: «Ecam aBe mapaiienbHbIE  IUIOCKOCTH
IIEPECEKAIOTCS TPETHhEU, TO... ).

6. Chopmynupyiite onpeaeneHrue IByrpaHoro yria.

1. Chopmynupyiite onpeieieHre TPEXTPAHOTO yria.

8. Packpolite noHsiTHE «Yroa MEXIy MPSIMBIMI.
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Muno6prayku Poccrn

\” DenepanbHOE TOCYIapPCTBEHHOE OIOIKETHOE

@ } 00pa3oBaTebHOE YIpEeXKCHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckmit rocympaperBeHnslid yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

@DOH]1 OLIEHOYHBIX CPEJICTB JUCLUILUTHHBI
C00.02.01 MaTemaruxa
CnenmansHocts 40.02.04 FOpucnpyneHnmm

Bepcus nokymenra -1 crp. 16 u3 46 Ilepsslii sx3eMILLAp KOITHA Ne
9. HCpC‘H/ICHI/ITC B3aMMHOC  PAcCIIOJIOKCHHUC ABYX IPAMBIX B
IMPOCTPAaHCTBEC

10. Kakue npsiMble Ha3bIBAIOTCA MapaieIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMbie Ha3bIBAIOTCS CKPEIIUBAIOIIUMHUCS B IPOCTPAHCTBE?

12. Kakue npsiMbie Ha3bIBAIOTCS NMEPIEHIUKYIISIPHBIMUA B IPOCTPAHCTBE ?

13. Ilepeunciure B3aUMHOE pACHOJOKEHHE TMPSIMOM U IJIOCKOCTH B
POCTPAHCTBRE.

14.  PackpoiiTe MOHSATHE «YTOJ MEXKAY MPSIMOM U MIIOCKOCTBIOY.

15.  PackpoiiTe MOHATHE «I1apaNIETbHOCTh MPSIMOU U MIOCKOCTH.

16. PackpoliTe MOHSITHE «EPIEHANKYISIPHOCTD MPSIMON U IIIOCKOCTH.

17. Tlepeuncnute B3aMMHOE pPACIOJIOKEHHUE JIByX IUJIOCKOCTEH B
IPOCTPAHCTBRE.

18. PackpoliTe MOHATHE «YTOJ MEXIY TIOCKOCTIMU.

19. PackpoiiTe MOHSATHE «ITaPATIETBHOCTD TUIOCKOCTEN.

20.  Packpoiite NMOHSATHE «IIEPIIEHIUKYISIPHOCTD IIIOCKOCTEM.

21. Kak HailTH pacCTOSIHHE OT TOYKH JI0 TIPSAMOK?

22. Kak HailTH pacCTOSHUE MEXIY MPSIMBIMH ?

23. Kak HaiiTh pacCcTOsSIHHE MEXIY IJIOCKOCTIMU?

24.  Ilponmomxute onpenenenue: «llepneHauKysp - 3To...».

25. IIpomomxute onpenenenue: «HakimoHnHas - 310...».

26. Ilpomomxwute onpenenenue: «[Ipoekius HAKIOHHOM - ATO...».

27. Tlepeuucnurte CBOWCTBA MapalieTbHOTO IPOCKTHPOBAHUS.

28. IlpuBemure TpUMEpPHl CHMMETPUN HA TUIOCKOCTH B TPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE.

29. IlpuBenure mnpuMepsl CHUMMETPUA B TPOCTPAHCTBE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYypE.

30. B d4em oTiuuMe MOHSATHE «IBIXKCHHE» OT MOHATHS ITOBOPOT»?
KountposabHasi padora O6s13aTeIbHASA YACTh

lIpu pewenuu 3a0anuii 1-4 3anuwume npasuibHbll OMEEM U3 Yemulpex
NpeoslONCEHHDBIX.
1. (1 6ann) Pacuiudpyiite kpaTKyto 3anuch: a€ f3.
A) Touka a MPUHAJICKUT TUIOCKOCTH; b) Touka a mpuHaaIeKuT npsMou [3;
B) npsimas a mpunaiexxuT miockocTH B?; I') mpsiMas a nepecekaeT miocKocTh 37
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Muno6prayku Poccrn

\” DdenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE

@ } 00pa3oBaTebHOE YIpEeXKCHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckmit rocympaperBeHnslid yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

@DOH[| OLICHOYHBIX CPEJICTB JUCLUILTHHBI
C00.02.01 MaTemaruxa
CnenmansHocts 40.02.04 FOpucnpyneHnmm

Bepcus nokymenra -1 crp. 17 u3 46 Ilepsslii sx3eMILLAp KOITHA Ne

2.(1 6amn) Ilpsmeie AB u CJ] ckpemmBarotcs. Kakoe pacronoxkeHre UMET
npsmble AC u B/[?

A) mapannensHbeie; b) nepnengukynspueie; B)  ckpemmBarotcs; )
NEePECEeKa0TCs.

3. (1 6amn) I[Mnockoctn o u B umeror 1 oOuryro Touky. KakoBo wux
B3aMMHOE PacIoIoKeHHUE?

A) mapamnenbHbl; b) mnepecekarorcs 1o mnpsmoi; B) coBmamaror; I)
CKPEIINBAIOTCS.

4, (1 6ann) Ecnu npsimasi, mpoBeieHHAsi Ha TUIOCKOCTH 4Yepe3 OCHOBaHHUE
HAKJIOHHOM, MEePIEHANKYJIIpHA €€ MPOEKIINH, TO OHA...

A) mneprieHOUKyJsipHA M caMOM HakjJIOHHOW; b) mapamnenbHa u camoi
HakJIOHHOW; B) ckpemmBaercs ¢ HakiaoHHOW; [) meprneHIUKYJsipHA OCHOBAHUIO
HAaKJIOHHOM.

IIpu evinonnenuu 3aoanuti 5-8 sanuwiume xo00 peuleHus u noJiyyeHHbl
omeem.

d. (2 6amma) Yepe3 koHupl oTpe3ka AB u ero cepeauny M mpoBejeHbI
napaJiiesibHbIE TPSMBIE, MEePECEKaIINe HEKOTOPYIO TUIOCKOCTh B TOUKax A, B. u
M,. Haiinute anuny otpe3ka MM,, eciu otpe3ok AB He mepecekaeT MiIoCKOCTh U
ecin AA=6,8cm, BB1=7,4CM.

6. (2 6amna) Ilpsmeie AC, AB u AJl momapHO NepreHIUKYISPHBI.
Haitaute otpezok C/I, ecnmu AB=5 cm, BC=13 cMm, AJI=9 cMm.

7. (2 6anna) M3 ToukH K TUIOCKOCTH MTPOBEICHBI JBE HAKIIOHHBIC. HaliquTe
JUTMHBI O0IIETO MEePHEHANKYIIAPa, €CIIU MPOSKIIUA HAKJIOHHBIX OTHOCITCS Kak 2:3 u
JUTAHBI HAKJIOHHBIX paBHBI 23 ¢M U 33 cMm.

8. (2 6anmna) Haueptuts ky0 ABCJIA1B1C1/11. IToctpouts Touky K €AB,
touky ME€JI/11C, orpezok PEEAIBICI.

JomosiHuTEIBLHAS YACTh

IIpu evinonnenuu 3aoanus 9 sanuwiume xo00, 000CHO8AHUE peUeHUs U
NOJIYYEHHbIU OMEen.

9. (3 6amna) Pa3outs nBeTHHUK Kpyriaoi Gpopmbl (R=2 M) Ha yacTH pa3nUIHOMI
omaau. PaccunTaTh KOJTUYECTBO CAXKEHIIEB LIBETOB JJIsI KaXKJI0TO CEKTOpa.
Odopmuts cxemy nBetHuka. Hanpumep:
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Muno6prayku Poccrn

\” DenepanbHOE TOCYIapPCTBEHHOE OIOIKETHOE

@ } 00pa3oBaTebHOE YIpEeXKCHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckmit rocympaperBeHnslid yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

@DOH]1 OLIEHOYHBIX CPEJICTB JUCLUILUTHHBI
C00.02.01 MaTemaruxa
CnenmansHocts 40.02.04 FOpucnpyneHnmm

Bepcust nokymenra - 1 ctp. 18 u3 46 IlepBslii sK3eMILISIP KOITU S Ne

Omanouvt omeemoas:

Howmep 1 2 3 4 5 6 7 8
3a1aHHs
OtBeTr B B b A 7,1 15 9 -

3.2 KoopauHATHI U BEKTOPHI

Obpazoseamenvhbie pe3yivmamul, NooJexRcauue npogepke (neMeHmbl):
JAPo6 1, P69, AP o6 11, AP 6 12, AP 6 13. APy 1, APy 14, 1P y 15, AP y 16, IP
y 17, IP y 19. OK 01, OK 02, OK 03, OK 05.

TeopeTnveckue BONMpPOCHI:

N3 dero cocTout npsAMoyroJibHasi CUCTeMa KOOPJUHAT B IPOCTPAHCTBE?
Ecnu Touka NeXHT B IUIOCKOCTH XY, Kakas KOOpJUHATA y HEE HyJieBasi?
[IpuBenute npuMep KOOPAUHAT TOYKU A, KOTOpas JISKUT HA OCH Z.
PackpoiiTe nonsaTre «BEKTOPY.

Kak HaifTh koopuHaTHl BEKTOpA?

[Iepeuncnure 1 pacKpouTe MpaBuiia CI0KEHUSI BEKTOPOB.

Kakue BeKTOpbI Ha3bIBAIOTCS KOJIJTMHEAPHBIMHU?

Kakue BeKTOpbI Ha3bIBAIOTCSA MEPIICHANKYISIPHBIMU?

©oN R~ WNRE

Uemy paBHO CKaJIsipHOE MPOU3BE/ICHUE BEKTOPOB?
. Kak HaliTu BEeKTOpHOE MPOU3BEAECHUE BEKTOPOB?

el
= O

. UeMy paBeH yroi Mexay BEKTOpaMu?

[N
N

. [IpuBennte mpumep MaTpuubl 2x2.

=
w

. [IpuBennte mpumep maTpuusl 3x3.

KonTposbHas padora O0si3aTesibHAs YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHvlll omeem U3 yemovlpex
NpeolONCEHHDBIX.
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\” DdenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE

@ } 00pa3oBaTebHOE YIpEeXKCHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckmit rocympaperBeHnslid yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

@DOH[| OLICHOYHBIX CPEJICTB JUCLUILTHHBI
C00.02.01 MaTemaruxa
CnenmansHocts 40.02.04 FOpucnpyneHnmm

Bepcus nokymenra -1 crp. 19 u3 46 IlepBslii sK3eMILISIP KOITU S Ne

1.(1 6amn) Hdauer Toukm A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3z HUX
nexat Ha koopauHaTHol npsmoit Oy? A) A; b) B; B) C; I') 1.

2. (1 6amn) Kakue u3 Bexktopos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-
2) SIBASIOTCS. €TUHUYHBIMU ?
A)a;b)c; B)B; ) p.

3. (1 ©Oamn) Kakme wu3 BekropoB a(l,2,-3), ¢(3,6,-6), B(2.4,-6)
kouHeapHsi? A) a, B; b) ¢, B; B) a, ¢; I') kKoumHeapHbIX BEKTOPOB HET.

4.(1 6amn) Hauer touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro
otpeska siBisiercs Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

IIpu evinonnenuu 3aoanuti 5-8 sanuwiume x00 peuleHus u NoJYyYeHHbl OMmeen.

1. (2 6amna) Hauer BekTophl a(-6,0,8), B(-3,2,-6). Halinmure ckanspHoe
IPOU3BEICHHE BEKTOPOB.

2. (2 Oamma) Ilpm kakux 3HaYeHUSIX 7 BEKTOpPHl a (4,n,2),»(b2,n)
NEePIEeHIUKYISPHBI?, )

3. (2 6anna) Jlansr Bektopsl a(-6/18), B(-3,2,-6). Haiiaure kocunyc yriia
MEXTy BEKTOpaMHu.

4, (2 6amna) Hokaxure, uro yeThipéxyroabHuKk ABC/ siBisiercs pomOomM,
ecimu: A(6,7,8), B(8,2,0), C(4,3,2), 1(2,8,4).
JlonosiHUTEIbHAS YACTD

IIpu svinonnenuu 3aoanus 9 3anuwume x00, 000CHOB8aAHUE peuleHUs U
NOJYYEeHHbIU OmeEen.

9. (3 6Gamma) Maker KiIyMOBI TMpEACTaBICH HA KOOPJMHATHON TIOCKOCTH.

Hatinute mnmomans KiayMOBbl (YETHIPEXYTOJbHUKA), BEPIIMHBI KOTOPOTO HUMEIOT
koopauHathi (8;0), (10;8), (2;10), (0;2).

10f---

Omanonvl omeemos:
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DenepanbHOE TOCYIapPCTBEHHOE OIOIKETHOE

00pa3oBaTebHOE YIpEeXKCHHUE BBICIIEr0 00pa30BaHMUs

«Hensbunckmit rocympaperBeHnslid yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

O

@DOH]1 OLIEHOYHBIX CPEJICTB JUCLUILUTHHBI
C00.02.01 MaTemaruxa
CnenmansHocts 40.02.04 FOpucnpyneHnmm

Bepcust nokymenra - 1 crp. 20 u3 46 IlepBslii sK3eMILISIP KOITHA Ne
Howmep 1 2 3 4 5 6 7 8 9
3aJaHus
Otser B B A B -30 -1 -3/7 - 68

3.3 OcHoBbI TpUTOHOMETpHHU. TpUroHOMeTpHYecKue PyHKIIUN
Obpazosamenvhbvie pe3ynbmamel, nooxedcawue nposepke (31emMenmol):

JIP61,1P63,/IP65,JIP614. IPy 1,JIPy 6, APy 7, APy 8, JIP y 18, JIP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

TeopeTnueckue Bonpocsl 1.Yemy paBeH yros B OJIUH pajguan?

2.B Kakux 4eTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (yHKIUA Y=SINX MpPUHHUMAET
MOJIOKUTENbHBIE 3HAYCHUS ?

4.B Kakux 4YETBEPTSIX TPUTOHOMETPUYECKOTO Kpyra (PyHKIHsS y= COSX MpPUHHUMAET
OTpULIATENIbHBIE 3HAYEHUS ?

5.IIpopomxure onpeaenenue: «CHHyC OCTPOro yria - 3TO...».

6. [Iponomxute onpeaenenue: «KocuHyc ocTporo yria - 3To...».

7.1Iponomxute onpeaesieHue: « TaHTeHC OCTPOTO yriia - 3TO...».

8.ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUUIECKOE TOXKICCTBO.

9.UeMy paBHO mpou3Be/IeHHE tgx*ctgx?

11.Yemy pased sin(2x)? ChopmyaupyiTe IpaBUIO BEIYHCICHUS.

12.Yemy paBeH cos(2x)? ChopMynupyiTe IPaBUIO BEIYUCICHUS.

13.Ilepeuncnute TpUuroHOMeTpUYECKUe (PYHKITNH, YKAKUTE UX TIEPUOIBI.

14.Yemy paBeH nepruoa QyHKIUU y=cos(4x)?

15.Yemy paBen nepuoa GyHKIuu y=cos(x/4)?

16.0Onpenenure 00acTh 3HaYeHUS GYHKIHH y=3c0s(5xX)?

17 Ilepeuncnute crocoObl peuieHrus TPUTOHOMETPUUECKUX YPABHEHUM.
18.PackpoiiTe anroputm peumeHus OJHOPOIAHBIX TPUTOHOMETPUUYECKUX YPaBHECHUU
MIEpPBOro MOPSIKA.

19.PackpoiiTe anroputMm peueHus OJHOPOIAHBIX TPUTOHOMETPUYECKUX YPaBHECHUU
BTOPOTO MOPSIAKA.

KonTpoabHas padora O0si3aresibHAsA YacTh
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Muno6prayku Poccrn

DenepanbHOE rocyIapCTBEHHOE OI0HKETHOE
00pa3oBaTebHOE YIpEeXKCHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckmit rocympaperBeHnslid yausepcure» (PI'BOY BO «Henl V)

Komnemx Yenl'Y

(DOHZ[ OLICHOYHBIX CPEACTB AUCHUILINHBI

C0O0.02.01 Maremaruka
Crenunansaoctsb 40.02.04 1O,

PUCTIPYACHIIUU

Bepcus nokymenra -1

crp. 21 u3 46

Ilepsslii sx3eMILLAp

KOITA Ne

IIpu pewienuu 3aoanuti 1-4 3anuwiume npasuibHblil OMEem U3 yemaolpex

npeaﬂOcheHHblx.

1. (1 6amt) B AABC sin C= AB/AC. Kakas U3 CTOpOH SBJISIETCS TUIIOTEHY30M

AABC?

A) AB; b) AC; B) BC; T') CB.
2. (1 6amn) Yrimom kakoi yetBeptu siBisercst yron a=400°? A) I; b) II; B) III;

) Iv.
3. (1 6ann) Kakue u3 GpyHKIUM SABISAIOTCS YETHBIMU?
4, (1 6amr) Kakue u3 uucen sSBISAIOTCS KOPHEM yYpaBHEHUs cos X = 1/2?

A) x=n/2; b) x=n/6; B) x=n/3; I')x= 2n/3

IIpu vinonnenuu 3a0anuti 5-8 3anuwume x00 peuieHus: U NOJY4YEeHHbIIL OMeEemn.
5. (2 6amta) Beruncnure: sin /2 + cos m/2
6 (2 6amta) Haiiure 3Hauerne Beipaskenns 4arccos(V2/2) — 4arcsin (-V2/2)
7. (2 6amra) Jlokaxute ToKASCTBO: 2sin (7/2+ B) + COS(w/2 - B) = cOS B
8

(2 6anna) Pemute ypaBHenue: sin® X - 4 sin x + 3 =0.

JlonosiHUTEILHAA YACTDH

IIpu svinonenuu 3a0anus 9 3anuwume x00, 000CHOBAHUE peuleHUs U NOTYYEeHHbIl

omeem.

9. (3 6aina) Pemure ypaBHeHHE: cOS3X — COSSX = Sindx

Omanonvt omeemos:

Homep 1 2 3 4 5 6 8 9
3aJaHHS
OtBer b A B b 1 X=1/2+2mn0, \y— /642N
n€ Z nE 7 x=
Sm/6+2nn, n€
7. x= nn/4, n€
z

3.4 llpousBoanasi GyHKIUHU, ee IPUMEHECHHE

Obpazosamenvhvle pe3yivmamol, nodjedcawjue nposepke (InemerHmol).
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Muno6prayku Poccrn

\” DenepanbHOE TOCYIapPCTBEHHOE OIOIKETHOE

@ } 00pa3oBaTebHOE YIpEeXKCHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckmit rocympaperBeHnslid yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

@DOH]1 OLIEHOYHBIX CPEJICTB JUCLUILUTHHBI
C00.02.01 MaTemaruxa
CnenmansHocts 40.02.04 FOpucnpyneHnmm

Bepcus nokymenra -1 cTp. 22 u3 46 Ilepsslii sx3eMILLAp KOITHA Ne

JIP61,/IP64, JIP6 6, IP 6 14.

APy 1, APy6, APy 7, NPy8, APy 9, 1Py 10, AP y 11, IP y 18, JIP y 19. OK
01, OK 02, OK 03, OK 04, OK 05.

Teopernyeckue BONpPoOCHI

[Iponomxute onpenenenue: «llocienoBarenbHOCT - 3TO...».

[TpuBenure npumep apudmeTHUeCcKo MPOrPecCuu.

[IpuBeauTe npumMep reOMEeTPUIECKON MPOrPECCUM.

. [IpuBeauTe nmpumep 6€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON MPOTPECCHH.
[Iponomxute onpenenenue: «lIponsBognas - 31o...».

PackpoiiTe reomeTpru4ecKuii CMbICII TPOU3BOJHOM.

[Iponomxute onpenenenue: «KacarenbHas - 3T0...».

Packpoiite Ghu3ndecKkuii CMBICI IPOU3BOTHOM.

©CooN R wWdDE

Hepe‘II/ICHI/ITG IMpaBuJjia BBIYUCIICHHUA ITPOU3BOIHDBIX.

=
o

. Uemy paBHa IPOM3BO/IHAS CTETIEHHON QyHKIIMN?

|
|

. UeMy paBHa IIPOU3BO/IHASI IPOU3BEICHUS ?

[N
N

. UeMy paBHa IPOU3BO/IHASI YACTHOTO?

=
w

. UeMy paBHa TpOM3BOJIHAS CIIOXKHOUN (HYHKITUN?

[N
N

. ChopmynupyiiTe mpu3HaK Bo3pacTaHus (PyHKIIUH.

=
o1

. ChopmynupyiiTe npu3Hak yObIBaHUs () YHKIINU.

[N
»

. ChopmynupyiiTe mpu3HAK TOYKH MAaKCUMYyMa (DYHKITHH.

|
\l

. ChopmynupyiiTe mpu3HaK TOYKA MUHAUMYMa (DYHKITHH.

18. CocTaBpTe anropuT™M peUIeHUs 3a7a4 Ha HAXOXKACHHUS HauOONBIIEr0 U
HAaWMEHBIIETr0 3HaUYCHUS (PYHKITUU Ha OTpe3Ke?

19. CocTaBpTe anropuT™M HCCICAOBAaHUS W TIOCTpoeHUsS rpaduka QYHKIHH C
MMOMOIIIBIO TTPOU3BOTHOM.

20. Kak HaiiTi BepTUKAIBHYIO aCUMITOTY Tpaduka GyHKImn?

KountposabHasi padora O6s13aTeIbHAA YACTh

Ilpu pewenuu 3a0anuti 1-4 3anuwiume npasuibHvlll Omeem U3 yemovlpex
NpeolONCEHHDBIX.
1. (1 6amn) Yemy paBHA NpoM3BOAHAS QPYHKIHU y=COS>X?
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\” DdenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE

@ } 00pa3oBaTebHOE YIpEeXKCHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckmit rocympaperBeHnslid yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

@DOH[| OLICHOYHBIX CPEJICTB JUCLUILTHHBI
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A) y'= —sin?x; B) y' = -2sin’x; B) y' = 2sinxcosx; I') y' = 2cosx

2. (1 6ann) IMo xakoit u3 HGoOpMYJT BEIUUCIAECTCS TPOU3BOIHAS POU3BEICHNUS ?

A) (UV)' = U'V-V'U; B) (UV)' = U'V+V'U; B) (UV)' = U'V-V'U); T) (UV)' = (U'V-V'U
)/2.

3. (1 6amn) Pemute ypasuenue f' (x)=0, eciu f(x)=3x% - 6x +4. A) 1; B) -1; B) 4;
1) -4.

4. (1 ©6amn) Ha pucynke wuzobpaxeH rpaduk mnpousBoaHou ¢yHkuun f(x),
onpeaeneHHo Ha uHTepBane (-10; 8). Haiigure KOMMYECTBO TOUEK MaKCHUMyMa
dyukuuu f(x) Ha orpeske [-9;6].

\ Ay =r(x)

=Y

~10 \ |/ 19] 1 ‘. /1 8

Ilpu evinonnenuu 3a0anuti 5-8 3anuwume xo0 peuterus: U noJay4eHHbllL
omeem.

d. (2 6anma) MatepuanipbHasi TOYKa JBUKETCS MPAMOJIMHEHHO MO 3aKOHY
X(t)= 3x*+ 6t3 — 4t>+ 5t - 5

(e Xx— paccTOSTHUE OTTOYKH OTCUeTa B METpax, t— BpeMs B CEKyHJHaXx,
W3MEPEHHOE C Haudana JBwKeHus). Halimute ee ckopocth (B M/C) B MOMEHT
BpeMeHHU t=3 c.

6. Ha rpaduke mzobpaxen rpapuk Pynkmum Y= f(X) m kacarempHas K
HEMY B TOYKe ¢ aOciucco Xo. Halimure 3HaueHwe npow3BoaHoi ¢yHkuu f(X) B
TOYKE X.
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7. Pemnth HepaBeHCTBO: (X-2)(X+3)/(x-8) >0
8. Uccnenosath Gpynkuuro f(x)= x3 — 3X 1 MOCTPOUTH €€ rpaduk.

JlonosiHMTEIBLHAA YACTDH

IIpu evinonnenuu 3a0anus 9 3anuwiume xo0, 060CHO8aHUE peuleHUs U
NOJYYEeHHbIU OmeEem.

7. (3 6amna) dupme «CamoBoa» BBIACISAIOT Y4acTOK 3emMitd Iwiomaaso 100
M2, TIpeararor 4eThlpe yuacTKa pasHbIX pasMepos: 25x4; 20x5; 12,5x8; 10x10.
Kakoit yuacrok omobputr nupexrtop ¢upmbel «CagoBOa», YYUTHIBAsA, UTO
HE00X0auMO OyJIeT MOCTaBUTh 3a00p 10 MepuMeTpy?
Omanon omeemos:

Howmep 1 2 3 4 5 6 7 8 9
3a7aHus
OtBeT B b A B 8 1,25 - - 10x10

3.5 MHOrorpaHHUKH ¥ TeJia BPAllleHU S
Obpazosamenvhble pe3yibmamol, noodiedxcaujue nposepke (J1eMeHmbl):

JIP61,7IP66, P69, /1P 610, P 6 11, AP 6 12, /[P 6 14.
TPy 1,JIPy12, IPy 13, APy 14, IP y 15, IP y 16, AP y 18, IP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

TeopeaneCKne BOIIPOCHI
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[Iponomxure onpenenenne: «MHOTOTpaHHUK - 3TO...».
[Iponomxure onpenenenue: «lIpusma - 310...».
[Iponomxute onpenenenue: «lIpsIMOyronbHbIi napauieaenuIes - 3T0...».

B wh e

[Iponomxure onpenenenue: «Kyo - 3T0...».

5. [Iponomxure onpenenenue: «Ilupamuaa - 370...».

6.ChopmynupyiiTe CBOMCTBO O MPOTUBOJIECKAIIMUX TPAHIX Napauiesienurea.
7.ChopmynupyiTe CBOMCTBO O JUAroHajsx napasuiesenunesa.

8.CpopMynupyiiTe CBOMCTBO O AMArOHAIM U JUHEHHBIX pazMepax MpsiMOYTOJIbHOTO
napajuieNIeuIes1a.

9. Kakas npu3ma Ha3bIBaeTCs MpsAMOn?

10.Kakas npu3ma Ha3bIBaeTCs IPaBUIbLHOM?

11. PackpoiiTe NOHATHE «IIPABUJIbHAS MUPAMHUIAN.

12.  Yro Takoe anodema npaBUIbHON MTUPAMHJIBI?

13. B 4yeMm oTiuumMe MOJHON MOBEPXHOCTH MPU3MBI OT TOJHOM MOBEPXHOCTH
UpaMUIbI?

14.ChopmynupyiiTe TeopeMy O BBIYHCICHHH OOKOBOW IMOBEPXHOCTU MPSIMOMN
IPU3MBL.

15.ChopmynupyiiTe TeOpeMy O BBIYHCICHHH OOKOBOM IMOBEPXHOCTH IMPABHIHLHOMN
nUpaMuUIbI.

16.HazoBure mpeameTsl U3 Bamied NpodecCHOHANTBHOM IeATeIbHOCTH, KOTOpPHIE
UMEIOT (POPMBI MHOTOTPAaHHUKOB.

17. Kakue MHOTOrpaHHUKHM Ha3blBalOTCs  mnpaBuibHbIMHU?  [lepeuuncnure
MpaBUJIbHbIE MHOTOTPAHHUKHU.

18. IIpomomxute onpeaenenne: « lumuuap - 31o...».

19. IIpomomxute onpenenenue: «Konyc - 370...».

20. IIpomomxure ompeneneHue: «Y CEYEHHBIN KOHYC - 3TO...)».

21. IIpomomxure onpenenenue: «lllap - 31o...».

22. Yro sBRsSeTCS BHICOTOM YCEUEHHOTO KOHYyca?

23.YTto siBAsieTCA OCEBBIM CEUEHUEM LIUIIMH]IPA, KOHYCa, YCEUEHHOT0 KOHYyca, 1mapa?
24. llepeuncnure eAMHUITBI M3MEPEHHUS TUIOIAAHN, 0OBEMa.

25. UYemy paBHO OTHOIICHHE IUIOMAJEH IMMOBEPXHOCTEH MOMOOHBIX (uryp B
MIPOCTPAHCTBE?

26. YemMy paBHO OTHOIICHHE OOBEMOB IMOJOO0HBIX (DUTYP B IPOCTPAHCTBE?
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27. Hazourte npeameTsl U3 Bamield NpoPecCUOHATBHON AESTENbHOCTH, KOTOPHIE
UMEIOT (POPMBI TEJ BpAILlCHHUS.

KonTpoabnas pabora O0si3aTesibHAS 4acTh

Ilpu pewenuu 3a0anuti 1-4 3anuwiume npasuIbHblL OMEEN U3 Yemulpex

NpPeONoHCEHHDBIX.

1. (1 ©Oamn) B kakux eaMHMIIAX U3MEpSAETCA IUIOMIAJb TOBEPXHOCTH
MHOTOTpaHHUKa?

A) B rpanycax; b) B MeTpax; B) B kBaapaTHbIX MeTpax; ) B ABYrpaHHBIX Ipajlycax.
2. (1 ©Oamn) Ilmomans OOKOBOW TMOBEPXHOCTH NPHU3MbI BBIYHMCISAETCA IO
dbopmyie:

3. (1 6amr) Yto sBIsIETCS OCEBBIM CEUCHUEM YCEUCHHOT0 KOHYyca?

A) paBHOOEApEHHBIM TpeyrojbHHK, b) paBHOOenpeHHas Tpanemnus; B)
OpsIMOYTOJIBHUK; ) IpsIMOyTOJIbHAS TpameIusi.

4. (1 6amm) Kakas ¢urypa mnomydaercs MNpu BpalleHUd MPSAMOYTOIBHOTO
TPEYTroJbHUKA BOKPYT OJTHOTO U3 CBOUX KaTETOB?

A) xonyc; b) yceuennsiit konyc; B) nupamuza; [') yceuennas nupamuja.

Ilpu evinonnenuu 3a0anuti 5-8 3anuwume xo0 peuteHus U NOJIY4eHHbILL Omeen.

5. (2 Gamma) PebGpo ocHOBaHMsS TPaBUIBLHOW TPEYroOJAbLHON TNHpaMUIBl 3 M,
anogema 6m. Haiinure miomaas 60KOBON MOBEPXHOCTH MHUPAMU/IBI.

6. (2 6anna) JIlnaronans kyba paBHa *588. HalnuTe €ro 0OHEM.

1. (2 6amna) [IpsAMOYroNBbHUK CO CTOPOHAMHU 8§ CM M 3 CM BpallaeTcs BOKPYT

Oombiieit croponsl. Haitaure o0beM, Tuiomaan OOKOBOW M TMOJHOW MOBEPXHOCTEH
MOJIYYCHHOT'O TeTa.

8. (2 6amma) BeraucauTh MOBEPXHOCTh KPOHBI KYCTapHUKA, UMEIOIIETO (hopmy
mapa paauyca 0,5 M. B orBeT 3anummuTe 4nciao, AEIEHHOE Ha T.

JlonosiHMTEIBLHAA YACTDH

le/l gbinoHeruu 3a0anus 9 zanuwume XOO, obocHosanue peuernus u I’lOJZy'JEHHbZIZ
omeem.
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9.3 6amna) Co3gath MoOjenb KIymMObl, HMeromel (popmMy KOMOMHUPOBAHHOIO
F€OMETPUYECKOTO TeJa, BBIIOJTHUTh HEOOXOJIMUMBIC pacueThl (IUIouaab, 00beM,
KOJIMYECTBO 1 BUBI CAXKCHIICB).

[Ipeanonaraempie MOJETH KITyMO:

Omanonvt omeemos:

Howmep 3amanus 1 2 3 4 5 6 7 9
OtBeT B (B |B | A 27 2744 72 T 1 |-
48 T,
6471

3.6 IlepBooOpa3Has pyHKUUM, ee IPUMEHEHHUE

Obpaszosamenvhble pe3yibmamyl, noojexcaujue nposepke (INemMenmol):

JNP61,1P64, P66, IP614. 1Py 1, IPyo6, APy 7, APy 8, APy 9, IPy
10, APy 11, AP y 18, AP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckue BONpPOCHI

[Iponomxute onpenenenne: «Oynkuusa F(X) Ha3piBaeTcs ...».
Packpolite reoMeTpUYECKUI CMBICH ONPENECIEHHOIO UHTErPaa.
[Tponomxure onpeneneuue: «KpuBonuHeHas Tpaneuus - 3TO...».
Chopmynupyiite popmyny HeroTona-JIeitonuua.

B dem 3akmrodaeTcst oOmuii B BCeX MepBOOOpa3HbIX ?
[lepeuuncnaure nmpaBuiia BBIYUCICHUS HHTETPAJIOB.
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KonTpoabnas pabora O6si3aresibHAsA YaCTh

IIpu pewenuu 3a0anuii 1-4 3anuwiume npasuIbHbIL OMEEM U3 Yemvlpex
NpPeONoHCEHHDBIX.

1. (1 Gamn) Jnsa kxakodl m3 QyHkumit pynkmus F(x)=x3-3x*+1 sapasercs
nepBoOOpazHOiL?
A) f(x)=3(x2-2); B) f(x)=3x(x?-2); B) f(x)= 3x%>-6x+1; I') f(x)= 3x2-6X.

2. (1 6ann) dana ¢pynkuus f(x)=3x>+1. Uemy pasna F(1)&
A)2;b)4;B)6; 1)
3.(1 6amr) OGuuit Bu Bcex nepBooodpasHbix 1is f{(x)=sinx?
A) F(x)=cosx +C; b) F(x)=-cosx +C; B) F(x)=tgx +C; I') F(x)=-tgx +C.

3. (1 6amr) Beruucnure onpeaeieHHbIN HHTETPAT:

IIpu svinonnenuu 3a0anuti 5-8 3anuwume x00 pewieHus: U NOxY4eHHbLU

omeem.
5. (2 6amna) Adsnserca mu F(x)=x3-3x+1 nepsoobpaszHoil 11 QyHKIMU
f(x)=3(x%1)?
6. (2 6amna) 3anaiite mepooOpasnyo F(x) mis dyskmun f{x)=3x2-2X,

€CJIM U3BECTHBI KoopauHaThl TOUkd M (1,4) rpaduka F(X).

7. (2 oGamma) Ha pucynke wusoOpaken rpapuk ¢yukuun y=f(x),
onpenenénHor Ha wHTepBaie (-3; 11). Halinure HauMeHbliee 3HaUeHUE ()YHKIIUU
f(x) na otpeske [2; 9,5].

) y=J(x)

RERREREEESEV
3 l \ =]
D | / \ 11 =
N ZN N
\/ Al
8. (2 6anna) Ha pucynke nzobpaxker rpaduk Hekotopor GyHkmmu y=f(x).

[Tonb3ysick pPUCYHKOM, BBIYHCIUTE onpeneicHHbId uaTerpan f(x)dx.
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JlonosiHUTEIBbHAA YACTDH

[Ipy BBIMOSHEHWU 3aJaHus 9 3amUIIUTE XOJ, OOOCHOBAaHUE PCIICHHS U
TIOJTYYCHHBIN OTBET.

Q. (3 6ata) Beraucnuth mionaas KIyMObl, IEPUMETP KOTOPOH
OrpaHu4uBaioT JUHUU y=0, y=X, y=-2x+6. Pemmts aAByMs criocobamu. CuenaTh
YepTeK.

Omanonvt omeemos:

Howmep 1 2 3 4 5 0 7 8 9
3aaHNs
OtBer T A b r na x3-x%+4 -3 12 3

3.7 Crenenn u kopuu. CteneHHass pyHKUMS

Obpazoseamenvhble pe3yivmamol, NooedxRcauue npogepke (eMeHmbl):

JAPo6 1, P62, IP63, P65, AP6 6, IP6 14. Py 1, APy S, APy 6, APy 7,
APy 8 APy 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernuyeckue BONpPOCHI

1. Cdopmynupyiite onpeneneHne CTENEHHON (QyHKIINU.

2. [lepeuncnuTe CBONCTBA CTENEHHOW (PYHKIIUU C TETBIM MTOKA3aTEIIEM.

3. [lepeuncnuTe CBOMCTBA CTENEHUM C  JIEMCTBUTEIBHBIM  IOKA3aTEJEM.
[IpuBenure npumepsl.

4, [IepeuncnuTe CBOMCTBA KOPHA HATypaJIbHOU cTeneHu. [I[puBennre mpumepsl
d. Ha d4ro wHeobxomumo oOpaTUTh BHHMaHHE TP PEUICHUU
UPPAILMOHAIIBHOTO YPABHEHUS YETHOU CTETIEHU?

6. Uemy paBeH KOpEHb YETHOM CTENEHH M3 OTpuLaTeabHoro uncna? [Ipusenure
MIpUMED.

1. UeMy paBeH KOpPEHb HEUYETHOM CTENEHW W3 OTPULATEIBHOrO uwucia?

[TpuBenute npumep.
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8. Ha 4T0 cTOUT 00paTUTh BHUMAHUE NIPU PEIICHUN UPPALMOHATBHBIX, JPOOHO -
palMOHANIbHBIX YPABHEHUH U HEPABEHCTB?

KonTpoabHasi pabora O6si3aresibHAS YaCTh

Ilpu pewenuu 3a0anuti 1-4 3anuwiume npasuIbHblL OMEEN U3 Yemulpex

NpPeONoHCEHHDBIX.

1. (1 6amn) Mexay kakuMH JABYMs HaTypaJdbHBIMH YHMCIAMU HAXOAMUTCA YHUCIIO
V19?

A)19u20;b)4us5;B)18ul19;I')3 u4.

2. (1 6am1) Onpenenure KOpeHb ypaBHeHHs X°=125

A) b) B) I

3. (1 6amn) Pacronoxkute B mopsike Bo3pacTaHus uucna: 2; //5; /17 A) 2; //5
/N7, B)2;//17;//5B)//52;//17;T) //17~2; //5

4. (1 6amr) YMHOXas yucia ¢ OJMHAKOBBIM OCHOBAaHMEM, MX CTCMEHH...? A)

ymHoxaeM; b) nenum; B) cknanbiBaem; I') oTHUMaeM.

Ilpu evinonnenuu 3a0anuti 5-8 3anuwume xo0 peuteHus U NOJIY4eHHbILL Omeen.

5. (2 6amna) Haiinure 3Hauenue Beipaskenus (a>8, a>%)/ab*8, npu a=7.
6. (2 6amta) Haiimmre 3Hagenne Beipaskenns (V12 + V8)2/10+96.
1. (2 Oamna) Paccrossame ot Habmromarens, HAXOMSIIETOCS Ha HEOOIBIION

BbICOTe h KWJOMETpOB Haja 3eMiéd, 0 HaOMogaeMol MM JIMHUU TOPHU30HTA
BeIgHCIsIeTCS 0 dopmyne 1=V2Rh, roe R=6400 kv - pagmyc 3emmn. C Kakoii
BBICOTBI TOPH30HT BUJEH Ha paccrossHuu 48 xumomeTpoB? OTBeT BbIpazuTe B
KIJIOMETpaX.

8. (2 6amwta) Pemmre ypaBHenne V-32-x=2.

JonmosiHuTEIBbHAS YaCTh

IIpu évinonnenuu 3a0anus 9 sanuwume x00, 000CHO8AHUE peuleHUs U NOLYYeHHbIl
omeem.

9.(3 6amra) Pemnte rpadudecky cHCTeMy ypaBHEHHI: y=\X, y=X.

Omanonvl omeemos:
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Homep |1 2 3 4 5 0 7 8 9
3aJaHus
OtBer | b r B B 49 2 0,18 -36 (1; 1)

3.8 Iloka3zaresbHass GyHKIMS

Obpazoseamenvhbie pe3yibmamul, nooexRcaujue npogepke (neMeHmbl):

JIP61,JIP62, IP63, P64, IP65,JIP66, JIP6 14. IPy 1, AP y 5, JIP y 6,
JIPy7,JIPy8, JIPy 18, AP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

TeopeTuyeckue BONpocsI

1. Chopmynupyiite onpeneneHne nokazaTeabHON QYHKIUU.

2. [TepeuuncnuTe cBOMCcTBa OKa3aTEIbHON ()YHKITUU.

3. [lepeuncnure ciocoObl perIeHus MoKa3aTeIbHbIX YPaBHEHUI.

4, ChopmynupyiiTe  TpaBWIIO  peUIEHUS  MPOCTEHINMX  IMOKa3aTeNbHBIX
HEPaBEHCTB.

5. B uem 3akimrovaeTcs rpaduueckuii crocod peneHusl ypaBHCHUH.

6. [IpuBenure mnpumep (GYHKIMOHATBHOW  3aBHCUMOCTH  ITOKa3aTEIbHOMN

GyHKIMM U3 peaabHON KU3HH.
Kontpoabnasi padora O6s3aTeibHAS YACTH

IIpu pewenuu 3a0anuii 1-4 3anuwiume npasuivbHvlll Omeem U3 yemolpex
NpeolONCEHHDBIX.

1.(1 6amn) Ilpu xakom 3HadeHWW a GyHKIUS y=a* yObIBaeT Ha Bcel oOyacTu
onpeaeacHus ?

A) a=4/3 B) a=8,25; B) a=1/8 T) a=\3.

2. (1 6amn) Ha pucynke m3o0paxén rpadpux d¢ynknuu Buaa f(x)=a*. Haiigure
3HaueHue f(2).
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f(2).

wn
-

f(x)=a

>
Y

0| .1
A) 25.; b) 5; B) 32; I') HeT BepHOro OTBETa
3. (1 6amn) dynkius 3agana popmynoit: f(x)= (0,5)*. Uemy paBuo f(-2)? A) Ya;
B) -4; B) 4; ) V2.
4, (1 6ann) Kopens ypaBuenus f(x)=(1/9)*3=3. Uemy pasro f(-2)? A) 12.5; b)
13; B) 14; ') 15.
IIpu gvinonrnenuu 3a0anuti 5-8 3anuwiume x00 peuleHus u noJYyYeHHbl OMmeen.

5.(2 6amna) Halimure kopeHb ypaBHeHHUs 3%2-5*3%=12

6. (2 6anmna) CKOJIBKO LIENIBIX pelleHnii uMeeT HepaBeHcTBo 1 <7X1<49?
7. (2 6amna) Haiiure Touky MakcuMyMa QYHKIUH y=>"%%2 |
8. (2 6amna) B xome pacnaga paanoakTHBHOTO U30TOIA €T0 Macca YMEHBIIIACTCs

1o 3akony f(x) = mo2 ", Te to - HayanpHAs Macca U30TONA, t - BpPEMsl, TIPOIIE/IIIEe
OT Ha4aJIbHOTO MOMEHTa, T - mepuoy nosiypacnaaa. B HauanbHbIE MOMEHT BPEMEHU
Macca uzorona 184 mr. Ilepuon ero mosypacmnaaa coctabisieT 7 muH. Haitgure,
gyepe3 CKOJIbKO MUHYT Macca U30Tora OyaeT paBHa 23MT.

JlonosiHMTEIBLHAA YACTDH
IIpu évinonnenuu 3a0anus 9 sanuwume x00, 000CHOBAHUE PeULeHUs U NOLYYEHHbII
omeem.

9. (3 6amna) Pemute rpaduuecku cucteMy ypaBHeHHI: y=2X, y=2".

Omanonvl omeemos:

Homep |1 2 3 4 5 0 7 8
3aJaHus

OTBeT B A B A 1 2 -4 21
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3.9 Jlorapudgmsbl. Jlorapupmudeckas QpyHKIUA

Obpazosamenvhbvie pe3ynbmamel, nooaedxdcawue npogepke (31emMenmol):

JAPo6 1, A1P62, P63, /1IP64, IP6 S5, IP6 6, IP6 14. Py 1, IPy 5, IP y O,
APy 7, APy 8, Py 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.
Teopernyeckue BONpPoOCHI

1. Cdopmynupyiite onpeneneHue gorapupmMuyeckoit GyHKINH.

2. [Tepeuuncnute cBolicTBa JiorapuMUIECKON QYHKITUH.

3. [Iponomxure onpenenenue: «Jlorapupm - 31o...».

4, Yemy paBeH sorapudm npousBeaeHus ?

5. Uewmy paBen jorapu@m 4acTHOro?

6. [IpuBenure mnpuMepsl JorapupMuUecKodl cHupaid B MpPUPOAE U B
OKpY’KaloIlleM MUpE.

7. Ha 4ro crout oOparuTh BHHMaHuUE€ NpPU PEIHICHUU JOrapuPMHUUYECKUX U
ypaBHEHUI 1 HEPaBEHCTB?

8. [lepeuncnure ciocoObl perieHus Jorapu(pMUUECKUX YpaBHEHHH.

Q. ChopmynupyiiTe TpaBUIO PEIICHHS MPOCTEHINHX  JIOTapu(PMHUUIESCKUX
HEpPaBEHCTB.

10. B ugewm 3akmrouaercs rpaduUecKuii Crocod pemeHus] ypaBHEHUH.

11. TlpuBegute mnpumep GYHKIHMOHAIBHOW 3aBHCUMOCTH JIOTapUDMHUIECCKON
(GYHKIIMU U3 peabHON KU3HU.

Kontposbnasi padora O6s13aTeIbHASA YACTh

IIpu pewenuu 3a0anuii 1-4 3anuwume npasuibHulli omeem U3 yemolpex
NpeolONCEHHBIX.

1. (1 6amn) Kakas u3 ¢hyHKIMNA BO3pacTaeT Ha Bcel oOmactu omnpenencHus? A)
f(x) = logs x; B) f(x) = 0,7%; B) f(x)= x% I) f(x)= log 05X

2. (1 6amr) Ykaxwure obiacts onpenenenus Gyakmuu f(x) = 1g(2x-3)/(X/7)

A) (-7; 1,5); B) (-0;1,5); B) (7; +00); T) (-1,5;7)

3. (1 6amr) Pactionoxuth B opsake Bo3pactanus: logos 4; 10gos 0,4, 10gos

A)  l0gos4; 10905 0,4; 10go,5 1/4; B) 10Qgo,5 4;1000,51/4; 10go,5 0,4;

B)  109051/4; 10905 0,4; 10go54; I') 10go,5 0,4; 10go,51/4 ; 10go,s 4.

4, Haiinute kopenb ypaBaenus loga(X-5)=2 A) 11; b)-11; B) -3; I') 3.
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IIpu evinonrnenuu 3adanuti 5-8 sanuwiume xo00 peuleHus: u noJYYeHHbl OMmeen.

5. (2 6an1a) OnpenenuTe 3HaYeHNE BhIpakeHus logs 2 + l0ge 3 + 2094,

6. (2 6amma)YkaxuTe HaMMEHBIIIEE 1[E€JI0€ PEIICHHEe HEPABEHCTBRA:

logs(6x-4)>2.

7. (2 6anna) Haiinure Touky Makcumyma pyHkuun y=8In(x+7) - 8x+3

8. (2 Oamnma) J[ns oOorpeBa mMoMeUIeHHs, TeMmIeparypa B KOTOPOM
NoJepKUBaeTcss Ha ypoBHe T,=15° depe3 paamaTtop OTOIUICHHS MPOITYCKAIOT
ropsiayto Boay. Pacxon mpoxomsmieit yepes TpyOy pammatopa Boasl m = 0,6 Kr/c.
[Tpoxoxas mo Tpyde paccTosHUE X, BOJIa OXJIAXKIACTCS OT HAYAIBHON TeMIIepaTyphl
Ts=91° no remnepatypsl T, npuuém cm= a*(c*m)/y*log((Ts — Tn)/( T — Tu), re
koopduuuent  TemnoobMmeHa,  o=8-mocrosHHas, =28  Br/mM*C% 4200
(Br*c)/(xr*CP). Haiigute, m0 Kakoii Temmeparypsl (B Tpagycax lLlembcus)
OXJIAIUTCS BOJIA, €CIIM JITTMHA TPYObI paguaropa paBHa 144 m.

JlonosiHMTEILHAA YACTDH

Hpu gvinoiHenuu 3a0anus 9 sanuwume )COO, obocrosanue peuwerusd u I/lO]lylleHHblﬁ
omeem.

9.(3 6amna) Pemute rpaduuecku cucreMy ypaBHeHHE Y+2X=10¢3135-l0gs5, 2y-
3x=6.

Omanonvt omeemos:

Homep |1 2 3 4 5 6 7 8 9
3aJJaHHS
Otser A r A b 5 3 -6 34 0;3)

3.10 MHoxkecTBa. J1eMeHTHI Teopun rpa¢gos

Obpazosamenvhbie pe3yrvbmamol, noouedxcawjue npogepke (diemenmsl):
JAPo6 1, AP 62. APy 1, APy 2, IP y 3. OK 01, OK 04.

TeopeTuueckue BOMpoCHI

1. Chopmynupyiite onpe/ieieHHe MHOXKECTBA.
2. [Iponomxkute onpenenenue: «O0beIMHEHNE MHOXKECTB - 3TO...».
3. [Iponomxute onpenenenue: «Ilepeceuenne MHOXKECTB - 3TO... ».
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4. [Iponomxure onpenenenue: «Pa3HOCTE MHOXKECTB - 3TO...».

5. N3o0pasute oO0beMHEeHNE TBYX MHOXECTB Ha Kpyrax Dujepa.

6. N300pa3ute nepeceueHne Tpex MHOKECTB Ha Kpyrax Duepa.

7. Chopmynupyiite ompeneneHue rTpada. UTto Ha3bIBaeTCs BEpIIMHOM,
pebpom rpada?

8. Kak Halitu cTerneHs BepiiuHbl rpada?

Q. HazoBute oTIMYUTENBHBIC YEPTHI MOJTHOTO U HETIOJIHOTO TPadoB.

10. HazoBuTe OTIWYHUTEIBHBIC YEPTHI CBSI3ZHOTO U HECBSA3HOTO I'PadoB.

KonTpoabnas padora

Oos3areibHasA 4YacTh

IIpu pemenun 3aganuii 1-4 3anuImuTe TPaBWIBHBIA OTBET M3 YETHIPEX
PEJI0KEHHBIX.

1. (1 6amn) Kakas onepanust n3o0pakeHa Ha kpyrax Jitniepa?

A B

A)E = AkjB; B)E = AnB ; B)f = A\B; I') E=A-B.
2. (1 6amr) Kakoii rpad npeacrasien?
A) nonubiit; b) Henonuelid; B) IEPEBO; ') HyJeBOM.

3. (1 6amr) Ilstepo pabGouymx BCTPETHIUCH IPH BBICAJKE IIBETOB B
KITyMOBI.
Ckounbko Beero 0bu10 caenano pykonoxatuit A) 10; B) 11; B) 5; 1) 6.
4. (1 6amm) Onpenenute cTeneHb BepUIUHBI B:
A

E
A)8:B) 11:B)3;T)S5.

Ilpu evinonnenuu 3adaunuti 5-8 3anuwiume Xo00 peuleHus U NOJAYYEeHHbIU
omeem.
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5. (2 6anma) Jlansr 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anumuTe B n300pa3uTe rpaduueckr HoBoe MHOXKecTBO E: a) E=Au 5 ;0 )E=ANDB
6. (2 6amna) Konunsl 1py3bsi 3aHUMAIOTCS] KAKUM-HUOY/b BUJIOM CIIOPTA.

14 w3 Hux yBiaekawotcs ¢yrdonomM, a 10 — OGacker6omom. M Tonpko nBOE
YBJIEKAIOTCSA U TEM M APYTUM BUI0M criopta. Ckoisibko npy3ei y Tonn?

1. (2 Oanmna) Ha pucyHke — cxema J0OpOT, CBSI3BIBAIOIIUX TOPOACKUE
napku A, b, B, I', JI, E. Ilo kaxmoi1 nopore MOXHO JBHUTaTbCA TOJBKO B OJHOM
HaIpaBJIEHUH, yYKa3aHHOM CTpeikod. CKOJBKO CYIIECTBYET PAa3IUYHBIX MyTeH U3
napka A B napk E?

S

8. (2 6ayma) MoKHO JI1 HApUCOBATh M300PaKEHHBIN Ha PUCYHKE Tpad HE

OTpBIBasl KapaHJaIl OT OyMaru U MpoBOJIs Kax10€ pedpo pOBHO OJIMH pa3?

JdonmosiHuTENBHAS YACThH

Ilpu evinonnenuu 3adanusi 9 3anuwume x00, 0OOCHOB8AHUE peUleHUs U
NOJIYYEeHHbIU OMBem.

Q. (3 Gamna) [lepByro WM BTOPYIO KOHTPOJbHBIE pabOThl MO MaTeMaTHKE
YCHENIHO Hamucaiu 33 CTyIAEHTa, MEPBYK0 WA TPETbiO - 31 CTYIAEHT, BTOPYHO HIIH
TpeThbio - 32 cryneHTa. He MeHee 1ByX KOHTPOJIBHBIX pabOT BRIMOIHIIN 20 CTYICHTOB.
CKOJBKO CTYJIEHTOB YCIICITHO PEUIMIA TOJIBKO OJJHY KOHTPOJIbHYIO paboTy?

Omanonvl omeemos:
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Howmep 1 2 3 4 5 6 7 8 9
3aJaHus
OTtBer B b 10 r - 22 8 HET 18

3.11 DnemMeHTHI KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSITHOCTEH
Obpazosamenvhbie pe3ynbmamul, nooaedcawue nposepke (31emMenmol):

JIP67,IP68, AP6 14. APy 1,IPy2, AP y3, APy 4, IP y 12, JIP y 13,
JIPy 14, IP y 18, JIP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

TeopeTnveckune BONpPOCHI

1. [Ipomomxure omnpenenenne: «CioydailHoe cOOBITHE -  3TO...».
[IpuBenurte npumep.

2. [TpuBeauTe npuMep AOCTOBEPHOTO COOBITHS.

3. [TpuBeauTe npuMep HEBO3ZMOXKHOTO COOBITHS.

4. [Iponomxute omnpenencHue: «BepoATHOCTh CIy4aHOTO COOBITHS -
3TO...».

d. ChopmynupyiiTe mpaBUI0 HAXOXKIACHUS CIIOXKEHUS BEPOSITHOCTEH.

6. ChopmynupyiiTe IpaBUI0 YMHOKECHHS BEPOSTHOCTEH.

1. Kaxk nHaiit cpenHee apupMeTHIecKoe YuciIoBOro psiia?

8. Kak HaiiTu MeuaHy 4ucioBoro psijaa?

Q. Kak Bbluncnsiercs pasmax 4ucioBoro psaa’?

10. Jlns dyero HyXHbI auarpammbl, rpaduku? Ilepeuncnure BUABI
Iarpamm.

11. TIlpuBeguTe mpUMEpHl MNPOSBICHUS 3aKOHA OONBIIUX YHUCET B
MIPUPOJIHBIX SIBIICHUSIX.

12. TlpuBegute mpUMEpbl MNPOSBICHUS 3aKOHA OONBIIUX YHUCET B
OOIIECTBEHHBIX SBIICHUSIX.

13. Yro m3ydaer ctaTucTUKa?

14. Tlpopomxure onpeneneHue: «CoueTanue - 3T0...».

15. Tlpopomxkure onpeaenenue: «Pa3merienue - 31o...».

16. IIpomomxute onpeaenenne: «l[lepecTaHOBKH - 3TO...».
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17. IlpuBeaute npuMep MHOKECTBA U3 PEATIbHOMN )KU3HU.
18. IlpuBeauTe npumep onepanuu NepeceyeHms] MHOKECTB.
19. IlpuBeaute npumep onepanuu 00beTUHEHUS] MHOXKECTB.
20. IIpuBegute npumMep omnepaluy pa3HOCTH MHOXKECTB.

21.  Packpoiite moHATHS «Tpad», «IEPEeBO», KIIUKID.
KontposabHast padora O0s3aTe/ibHASA YACTH

Ilpu pewienuu 3a0anuti 1-4 3anuwiume npasuIbHbliL OMEem U3 Yemaolpex
NpPeONoHCEHHDBIX.

1. (1 6amn) KomOGuHaTtopuka - 3To pas3zen MareMaTHKU, OTBEYAIONIUN Ha
BOIIPOCHI CKOJIBKUMH CTIOCOOAMH MOKHO BBIOPATh AJIEMEHTHI ...

A) 3a7aHHOTO KOHEYHOrOo MHOXecTBa; b) OeckoHeuHOro MHoOXkecTBa; B)
JT000r0 MHOKECTBA; [') MppalmoHaIbHBIX YHCET.

2. (1 6amn) CoenuHeHHs U3 T AIEMEHTOB, OTJIMYAIOIINECS APYT OT JApyra
TOJILKO MOPSIIKOM PACIIOJIOAKEHUS B HUX DJIEMEHTOB, HA3bIBAIOTCS:

A) nmepecraHoBkamu; b) coueranusmu; B) pasmemenusmu; 1)

KOMOUWHAIASIMU.
3. (1 6amr) Ywmcio Bcex BO3MOXKHBIX Pa3MEIICHUH BBIUHCISACTCS IO
dbopmyie:

A)A™ =pnm-m);B) AT™M=nm-1) ... Cn-m + 1); B)A™=;T") A™ =q(11 + 1)

4, (1 6amn) I'pynmupoBka - 370...

A) ynopsioyeHue €IMHMI] COBOKYIHOCTH IO TMpu3HaKy; b) pa3zOuenue
€IVHHI] COBOKYITHOCTHM Ha TPYIIbl MO Tpu3HaKy; B) o00o0mieHne enuHUYHBIX
¢daktoB; [') 06001IeHIE € TMHUYHBIX TPU3HAKOB.

Ilpu evinonnenuu 3a0anuti 5-8 3anuwume xo00 peuieHus u nojLy4eHHblll
omeem.

d. (2 6amma) B cpemnem m3 2000 camoBBIX HACOCOB, TOCTYMHUBIIUX B
npoaaxy, 6 mnoarekarT. Haiiaure BEpPOATHOCTH TOro, 4YTO OJWH CIYyYaWHO
BBIOPAHHBIN 1J11 KOHTPOJISE HACOC HE MOJITeKaeT?
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6. (2 6amna) CpaBHUTH BCXOXKECTh CEMSIH JIFOOBIX TPEX BUJIOB OJTHOJIETHUX
1IBETOB 3a nocieaHue 3 roxa. CoCTaBUTh IHArpaMMy II0 HAWJICHHBIM JTAHHBIM.
CnenaTth BEIBOJEL.

1. (2 Oamna) IlBeroBoMy MpPEIOKUIN YKpPacuTh KIyMOy IIBETaMH,
ucronb3yst 3 Buga. CKOJIBKO Pa3IMYHBIX BaPHAHTOB €CTh Y IIBETOBOJIA, €CIH €CTh
BBIOOp M3 5 BUJIOB pa3HOM paccaibi?

8. (2 6anmna) CKOTBKUMH CIOCOOAMH MOKHO TOCAIUTh 4 KyCTapHUKa B
OJUH psin’?

JlonmosiHMTEIbHAS YACTD

Ilpu evinonnenuu 3aoanus 9 sanuwume xo00, 000CHO8AHUE peLuleHUs U
NOJYYEeHHbIU OmeEem.

9. (3 6amna) UtoObl MOCTYNHUTh B MHCTUTYT Ha CHEIUAIbHOCTH «Mactep
CaZioBO- TAPKOBOTO M JIAHAIMA(THOTO CTPOUTEIBCTBA», AOUTYpPHEHT JIOJKEH
HaOpate Ha EI'D He Menee 70 OamioB Mo KaxIoMy U3 TpE€X MNpeaIMeTOB—
MaTeMaTUKa, PYCCKUM S3bIK W MHOCTPAHHBIM s3bIK. YTOOBI MOCTYNMUTH Ha
cneruanbHOCTh «KoMMepiiusa», Hy:)kHO HaOpaTh He MeHee 70 GaioB MO KaXIoMYy
u3 TpEX MPEAMETOB — MaTeMaTHKa, PYCCKHIl sI3bIK U 00111ECTBO3HAHHUE.

BepositHOCTh TOTO, 4TO aOUTypueHT 3. moiayuuT He Menee 70 OayioB 1o
Marematuke, paBHa 0,6, mo pycckomy s3blky — 0,8, 10 HUHOCTPAHHOMY SI3BIKY —
0,7 1 110 00IIECTBO3HAHUIO

Haiinute BEpOATHOCTH TOTO, YTO 3. CMOKET MOCTYIHTh XOTs Obl HA OJHY U3
JBYX YIOMSIHYTBIX CIIEHUAIBHOCTEM.

Omanonvt omeemos.

Howmep 1 2 3 4 5 6 7 8 9
3aJaHNs
OTBer A A B A 0,997 10 24 0,408

3.12 YpaBHeHUS U HEPABEHCTBA
Obpazosamenvhvle pe3yrvmamol, noodiedcaujue nposepke (InemerHmol).

JIP62,IP63,IP6 14. APy 1, APy 5, JIPy6, IPy 7, APy 8, APy 11, IP y 18,
JIPy 19. OK 1, OK 2, OK 3, OK 4, OK 5.
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Teopernyeckue BONpPoOChI

UTto Ha3pIBaeTCA ypaBHEHUEM ?

YTO 3HAYUT PELINTh ypaBHEHUE?

YT0 Takoe KOpEeHb ypaBHEHUS?

YT0 Ha3bpIBaETCA HEPABEHCTBOM?

UYUTO 3HAYUT PELINTh HEPABEHCTBO?

B uem 3axnrodaeTcst «MeToA UHTEPBAJIOB»?

UTo Ha3bIBaETCA PEIICHUE CUCTEMbI YPAaBHEHU?

© N OAEWNE

UTO 3HAYUT PEIIUTh CUCTEMY YPaBHEHUMA?

[Tpu perennu Kakux ypaBHEHUN U HEPABEHCTB, CIEAYyeT OOpaTUTh BHUMAHHE
Ha 00JIaCTh TOMYCTUMbBIX 3HAYCHU I ?

10. Ilepeuucnute cIOCOOBI PEIICHUS YPaBHEHUH.

11. Tlepeuncnute cOCOOBI PEUICHHS CUCTEM YpaBHEHUH.

KonTpoabnas pabora O6s13aTesibHAS YaCTh

IIpu pewenuu 3a0anuti 1-4 3anuwiume npasuIbHblil OMEem U3 Yemaolpex

NpPeONONCEeHHDIX.
1. (1 6amr) Kakoe u3 uncen siBisieTcs KOpHeM ypaBHeHus logy(X+l) = 1
2. (1 6amr) Kakue u3 ypaBHEHU UMEIOT 00JIee OJTHOTO KOPHSI?

3. (1 6amn) Onpenenure Bua ypaBHeHust V—32 — * = 2.
A) nunelinoe; b) kBanpaTtHoe; B) uppaunonanshoe; [') paunonansHoe.

4. (1 6amn) OnpenennTe HaMMEHBIIEE 1IEIOE PELICHHE HEPaBeHCTBa 5% 2<1?
IIpu evinonnenuu 3a0anuti 5-8 3anuwiume xo00 peuierus u nojy4eHHbulll Omaen.
d. (2 6amra) Haiinmute kopeHb ypaBHeHUS | X-3 | =2

6. (2 6ata) Pemmte cucteMy ypaBHeHumil: x-y=8, 2*% = 16.

8. (2 6amma) Pemnte ypasrenue (2x - 3)V3x2 - 5x - 2=0.

JdomosiHuTEIBLHAS YACTh

lIpu svinonnenuu 3a0anus 9 3anuwiume xo0, 060CHO8aAHUE peuleHUsl U NOJIYYEeHHbIU
omeem.

9. (3 6amna) Peumre ypaBHeHue 2sin?X - V3cos(m/2 —x)=0

Omanonvl omeemos:
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Bepcus nokymenra -1 crp. 41 u3 46 Ilepsslii sx3eMILLAp KOITHA Ne
Howmep 1 2 3 14| 5 6 7 8 9
3aaHuA

OtBer B A,B |B A | 1,5 |(10;2) | (-0;0]U [2:3] | -1; 6 | 2m; 7n/3; 8n/3; 3m;

4. ®oH/T OLIEHOYHBIX CPEACTB JIsl pyOe:KHOro KOHTpoJs (mo uroram 3.1 - 3.4)
Obpazosamenvhbvie pe3ynbmamel, nooaedxdcauue nposepke (31emMenmol):

JAPpo1,IP63,/IP64, AP65,/IP6 6, IP6 9, IP6 11, IP6 12, IP6 14. [IP y 1,
APy 6, 1Py 7, APy 8, APy 9, APy 10, APy 11, APy 14, AP y 15, 1P y 16, 1Py
17, AP y 18, AP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Oobs13aTesibHAA YACTDH

IIpu pewienuu 3a0anuti 1-4 3anuwiume npasuIbHbliL OMEem U3 Yemaolpex
NpPeONoHCEeHHDBIX.

1. (1 ©6amn) Jawer Toukum A(2,0,5), B(-2,06,3). Kakue KoopauWHATBHI HMEET
cepenuHa otpe3ka AB - Touka M?

A) M(0;3;4) B) M(2;3:4); B) M(0;-3;4); I') M(0;3;-4).

2. (1 6amn) Ilpameie AB u CJ] mapamnensabie. Kakoe pacmosiokeHue UMEIOT
npsimeie AC u BJ1?

A) mapaiienbhbie; b) nepnenaukynsipusie; B) ckpemnuBatorcs ') nepecekaroTcs.

3. (1 6amn) Haiinure KopeHp ypaBHEHHs: cos Tx/6=\3/2 . B oTBeT 3ammmuTe
HanOOJBIITNI OTPUIIATENH OTPUIATEILHBIA KOPEHB.

A)-3;b5)0;B)-2;T') -1.

4.(1 6amn) Ha pucynke nzobpaxen rpaduk nmpousBoanoi pynkuuu y=f(x). [1pu

KaKoOM 3HAYCHHUH X (DYHKIIMS MPUHUMAET CBOE HanOOJIbIIIee 3HaYeHUE HA OTPE3KE
A

y=['(x)

=Y

o] 1

[-4;-2] ?

A)0,5; B) -4; B)-5;T) 1.
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IIpu evinonnenuu 3aoanuti 5-8 sanuwiume xo00 peuienus: u NoJYYeHHbl OMmeen.

5. (2 6anna) BepxHue KOHIIBI IByX BEPTUKAIBHO CTOSIIIUX CTOJIOOB, YAAUIEHHBIX Ha
paccrosiHue 4 M, COeAWHEHBI mepekiaauHoil. Bwicota omHoro cromba 10 M, a
npyroro 7 M. Haiigure niuHy nepexkiagiHbl.

6.(2 6amna) daunsr yeteipe Touku: A(0[), B(1,-1,3), C(3,1,0) J1(3,2,2) Hokaxure,
yt0 0Tpe3ku AB u C/] neprieHIuKyJISApHBI.

7.(2 6anmna) JIBurasch o CKOPOCThIO V = 3 M/C, TpaKTOp TalIUT caHu ¢ cwion F=40
kH, HampaBlIeHHOW TOJI OCTPBIM yIJIOM O K TOPU30HTY. MOIIHOCTh, pa3BHBacMast
TpakTopoMm, Beruucisercs mo popmysne N = Fvcosa. Haiinute, npu kakom yrie o (B
rpajaycax) 3Ta MOIIHOCTh OyaeT paBHa 60 kBT

8. (2 Gamna) MarepuanbHasi TOYKa ABMIKETCS MPAMOJIMHEHHO 10 3aKOHY X(t)=t’-
13t+23 (rme x— paccTosiHue OT TOYKH OTCYeTa B MeTpax, t— BpeMs B CEKYH/ax,
U3MEpEHHOEe C Hayajia JIBIKeHWs). B kakoli MOMeHT BpeMeHHM (B CEKYHIax) ee
CKOpOCTh ObLJIa paBHA 3 M/C?

JlonosiHMTEIbHASA YACTD

IIpu svinonnenuu 3a0anus 9 3anuwume xo00, 060CHO8AHUE peuleHUs U NOJYYEeHHbIl
omeem.

9. (3 6amna) Pa30ouTh HBETHUK MPSAMOYTOILHON (OpMBI (OTHOIICHUE CTOPOH 2:3) Ha
YacTH  Pa3IMYHOM  TUIOMIAAHM. YKaXHUT€ pa3HbIM IIBETOM MapajulelibHEIE,
NEPHeHANKYIIIPHBIC, CKpEIIMUBAIONIMecs OTpe3ku. Paccumtarh  KOJIWYECTBO
CaXCHIIEB IBETOB /I Kaxaoro cekropa. OdopmMuTh cxemy IBETHHKA (MOXKHO
MCIIOJIb30BaTh KoMmbtoTep). Hanmpumep,

Omanonvl omeemos:
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Homep |1 2 3 4 5 6 7 8 9
3aaHuA
OtBer | A r r b 5 - 60 8

5. ®oH/ OLEHOYHBIX CPEACTB JJIs MPOMEKYTOUHOM aTTecTANNH (3IK3aAMEH)

Ha BbImosiHEHHE NHCHMEHHOM HK3aMEHAIIMOHHOW paboThl MO MaTeMaTHKE
naetcs 4 actpoHOMUYecKuX vaca (240 MUHYT).

DK3aMeHaIlMOHHasi paboTa COCTOUT HUX 2-X 4YacTel: 00s3aTeNbHON W
JOTIOJTHUTEIbHOM.

OO6si3aTenbHAs 4YacTh COACPKHUT 3aJlaHUST MHUHUMAJIBHOTO 0053aTE€IBHOTO
YPOBHS, JTOTIOJTHUTENIbHAS YaCTh - O0JIEe CIOKHBIC 3a/1aHMUS.

[Tpu BBIMOMIHEHUHU 3a7]aHUM 00s13aTEIBLHON YacTu TpeOyeTcs MPEICTaBUTh X0
pelIeHs] W yKa3aThb IMOJYYEHHBIH OTBET. 3a MPAaBUIBHOE BBIMIOJIHEHHE JIO00TO
3alanug U3 00s3aTeNbHOM YacTh oOydarouiuiicss mnonydaere onuH Oamir [lpwu
BBITIOJTHEHUU 3a/IaHUs U3 JOTOJTHUTEIFHON YacTH HEOOXOJUMO MOJIPOOHO OMHCAThH
XOJl peuieHuss U JaTh OTBET. [IpaBHiibHOE BBINOJIHEHUE 33IaHUI TONOJIHUTEIbHON
4JacTu orieHuBaeTcs 3 6ammamMu win 1-2 6aiaMu 3a YaCTUYHOE pPeleHue.

Bannel, nosyueHHbIE 3a BCE BBINIOJHEHHBIE 3a/IaHUS], CyMMUPYIOTCSI.

IlIkana nepesoda 6ann0e 6 ommemKu o RAMUOANTLHOU cucmeme

OtmeTka Yucno 6annoB, HEOOX0IUMOE ISl TTOJTYYEHUsI OTMETKH
«3» (ynoB.) 6-9
«4» (xopoI110) 10-14(1e MeHee 0JTHOTO 3aJIaHus U3 JIOTIOJIHUTEIIbHON YacTH)
«5» (OTIIUYHO) Oonee 14(He MeHee IBYX 3aJaHUI U3 JOTIOTHUTEILHOM YaCTH)

Obpazosamenvhble pe3yivmamol, nooedxcaujue npogepke (eMeHmbl):

JAPpo1,/1P62, P63, P64, AP6S,/IP6 6, IP6 7, AP G S, IP 69, /IP 6
10, IP6 11, AP 6 12, IP 6 13, JIP 6 14.

APy 1, IPy2, Py 3, IPy4, Py 5, [IPyo, APy 7, IPy 8 JIPy9, IPy
10, APy 11, APy 12, APy 13, 1Py 14, APy 15, IPy 16, IPy 17, AP y 18, IP y
19. OK 01, OK 02, OK 03, OK 04, OK 05.
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JK3aMeHAIMOHHbIE 32/IaHUS 110 MaTeMAaTHKe
Ob0si3aTesbHAs 4aCTh
IIpu svinonnenuu 3a0anuti 1-12 3anuwume xo00 pewienusi u NOJy4eHHbll
omeem.

1.(1 6amn) Beraucnure: 2sin(-1/6)+2c0s(7 /3)

2.(1 6amn) Ha pucyHke ®UpPHBIMA TOUYKAMU MOKA3aHO CYTOYHOE KOJIUYECTBO
0CaJIKOB, BbIMaaaBmux B Jiucte ¢ 7 no 18 nexadbps 2001 roxa. Ilo ropuzonTanu
yKa3bIBAIOTCS YKCIIa MEcsIa, M0 BEPTHUKAIU — KOJMWYECTBO OCAJKOB, BHINABIINX B
COOTBETCTBYIOIIUNA J€Hb, B MUJUIMMETpax. [[Js HarIsiAHOCTH KUPHBIE TOYKH Ha
PUCYHKE COeIuHEHBbI JuHuel. Onpenenure Mmo pucyHKy, CKOJIBKO JTHEW BbINAAalio
6osee 2 MIWIJTUMETPOB OCaJKOB?

w o

mn o

=RV -

n o

OF FNNWWESEM®NM

owno

3 . (1 6amn) Mob6uneHbI Tenedon croun 16000 pybneit. Uepes HekoTOpoe
BpeMs IIEHY Ha 3Ty Mojelb cHu3uiau 10 15200 py6sneit. Ha ckoiabko mporieHTOB
ObLj1a CHIDKEHA 11eHa?

4.(1 6amn) Ha tapenke 16 mupokkoB: 7 ¢ pbIOOi, 5 ¢ BapeHbEM U 4 C BUIITHEH.
HOns nayram BeIOMpaeT OIMH MHUPOXKOK. Haiiawte BEpOSATHOCTH TOTO, YTO OH
OKa)KETCS C BULLIHEH.

d. (1 6amr) Haiinure 3HaueHne BhIpaxxeHUs logr2 + 109232
6. (1 6amwr) Haiiaure kopens ypaHenns N7 — 6X = 7
7. (1 Gamn) Pemmre HepaBeHCTBO 2**° > 64. B oTBEeT 3amumIuTe
HAaWMEHBIIIEe TTOJIOKUTEIBLHOE.
X+Z l
8. (1 6amn) Haiinute kopeHb ypaBHEHUS e ool
Q. (1 6ann) Haiinute nponsBoaHyto GyHKIMU B TOUKe X=0:

y = 5/4x* - 6x2 +7x-1
10.(1 6amn) LIBeTHHK, 0GOPMIICHHBIN MO WHAMBUIYAJIbHOMY 3aKa3zy, UMEET
dbopmy nmnmHApa. BeicoTa 1iBeTHHKa 35 cM, aquameTp ocHoBaHHUSA 20 cM. CKOJIBKO
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3CMJIN HGO6XOI[I/IMO IIPHUBECTH, YTOOBI IIBETHHUK OBIJ1 3aII0JIHEH ITOJIHOCTBIO. B oTBeT

3aMMILINTE YUCIIO, IeJIEHHOE Ha TT.
11.(1 6amn) Haigure momanb Gurypsl, 1300pakeHHOM Ha PUCYHKE

Z\ l

[ | |
| 4 \
A \

lom

12.(1 6ann) Teno aBuxkercsa mo 3akoHy S(t)=3t>+5t (M) Haiigute ckopocTh

TCJIa 9YCpEC3 Ic mocnie Hayana JABHKCHMUS.

JlonosiHMTEILHAA YACTDH

IIpu evinonnenuu 3a0anuti 13-16 3anuwume x00 pewieruss u NOJy4eHHbl
omeem

13.(3 6Gamra) BeluuciauTe miIom@aas 3€MJIM, OTBEACHHOTO TOa KIyMOY,
IEPUMETP KOTOPOTO OrPaHHYMBAIOT JIMHHMU Y=X?-2X-2 M y= - x>+2. Brimonaute
YepTeK.

OTBer gaiiTe B KBaJ[paTHBIX METpaXx.

14. (3 6amna) Pemmte ypaBHeHMe sin’X - 2sinx=0. B oTBeT 3amuiuure
KOJIMYECTBO PEIICHUM, MPUHAJICKAINX TPOMEXYTKY [0; 7).

15. Haiiaute 00beM MHOTOTpaHHWKA, HW300paXKCHHOTO Ha PHUCYHKE (BCE
JIBYTpaHHBIC YTIIBI TIPSIMbBIE).

| ,

/'

16. (3 6amma) IlepBsiii camoBOM BBICAXKMBaeT 126 cakeHIIEB Ha 5 4acoB
ovicTpee, yeM BTOpoi. CKOJBKO CAKEHIIEB 3a Yac BBICAKMBAET TMEPBBIA CaOBO/I,
€CJIM U3BECTHO, YTO OH 3a YaC MOKET BHICAJUTh HAa 5 CaKEHIIEB OOJIBIIIE BTOPOTO?

Omanonvl 0meemoas:

Homep |(1(2|3|4 5678 [9]10 1111213 14|15| 16
3a/laHus
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OtmBer |2|3|5(025|6|7|1|10(7|35000|15(11|9 |5 |6 |13
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