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1. Pe3yabTathl 00yuenus, periamentupoBanubsie ®I'OC COO ¢ yuerom ®PI'OC
C1io

JucuuniinHapHble (IpeMeTHbIe) Pe3yJbTaThl 0TPAXkaIT (aajee - [IP6):

—I1P61BnageHne merogaMu JOKA3aTelIbCTB, AITOPUTMAMHU PEIICHUA 3a]1a4; YMEHHE
dbopMyIUpOBaTh OMNPEACICHUSI, AKCUOMBI M TEOPEMbl, MPUMEHSITh WX, MPOBOJUTH
JIOKa3aTeIbHBIE PACCYKICHUS B XOJI€ PEILICHUS 3a/1a4;

—[1P62 YMeHHE OnepupoBaTh MOHATUAMU: CTEIICHb YKCIIA, JOTapudM 4ucia; yMeHue
BBITIOJTHATh BBIYMCIICHUE 3HAYEHUUW W TPE0oOpa3oBaHUsI BBIPAKEHUN CO CTENEHSMH H
jorapupmMamMu, mpeoOpa3zoBaHus JPOOHO-PALIMOHATBHBIX BhIPAKEHUN;

—IIP63 YMeHHe OnepupoBaTh MOHATUSIMU: PALUOHAIBHBIE, WUPPALUOHAJIBHBIC,
MOKa3aTeNbHbIE, CTENEHHbIC, JOrapuMUUECKHe, TPUTOHOMETPUYECKHUE YypaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

—[1P64 YMeHHe OmnepupoBaTh TMOHATUSAMH: (YHKIUS, HEMpephiBHAS (QYHKIHUA,
MpOU3BOJIHAS, NEepBOOOpa3Hasi, OMNPEICICHHbI  HWHTErpajg; yMEHHE  HaXOJUTh
MPOU3BOJHBIC  DJIEMEHTAPHBIX  (YHKIMHA, WCIHOJB3Yys  CIPAaBOYHBIC  MaTEPHAIIbI;
UCCIIEIOBATh B MPOCTEUIINX ciiydasx (yHKIIMM HA MOHOTOHHOCTh, HAXO/IUTh HAaUOOJIbIIIHE
Y HauMEHbIIME 3HaueHusi (YHKIUN; CTPOUTh rpad)ki MHOTOWICHOB C HCIOJIb30BaHUEM
arrapara MaTeMaTUYECKOr0 aHaau3a; MPUMEHATH MPOU3BOJHYIO MPHU PEUICHUM 3a7ad Ha
JIBIDKCHHE; PEIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a/laul HAa HAMOOJIbIIINE U HAUMEHBIIINE
3HAYEHHUSI, HA HAXOXKJICHUE MTyTHU, CKOPOCTU U YCKOPECHUS,

—I1P65 YMeHHe ONepupoBaTh MOHATUAMU: palldOHaNbHas (yHKIHUS, MOKa3aTeIbHAs
byHKUMsA, cTeneHHas QyHKUUsA, Jjgorapudmuyeckas QYHKIUS, TPUTOHOMETPUUECKHE
byHKuMU, oOpaTHbie (YHKIIMH; yMEHHUE CTPOUTHh TpadUKU HU3YUYEHHBIX (PYHKIUH,
MCIIOJIb30BaTh TpadUKU MPU U3YUYEHUHU MPOIIECCOB U 3aBUCUMOCTEH, MPHU PEIICHUU 3a/1a4
U3 JPYTUX Y4eOHBIX MPEAMETOB W 3a7ad M3 peajbHOM KU3HU; BhIpaKaTh (opMyrIamMu
3aBUCUMOCTH MEX]y BEIIMYMHAMU;

—[IP66 YMeHHe penaTh TEKCTOBBIE 3aJaud pa3HbIX TUNOB (B TOM 4YHUCJIE Ha
MPOIIEHTHI, JOJU U 4YaCTU, HA JIBUKEHUE, pabOTy, CTOMMOCTh TOBapOB U YCIIyT, HAJIOTH,
3a7laud U3 OOJACTU YMPABJICHUS JIMYHBIMU M CEMEUHBIMU (PUHAHCAMM); COCTABJIATH
BBIPQKECHUS, YPABHECHUS, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHUIO 33a/Ja4M, UCCIEAOBATH
MOJIy4YE€HHOE PEIICHUE U OIIEHUBATh MPaBI0NOA00HOCTh PE3YJIbTATOB;

—I1P67 YMEHHE ONepUpoOBaTh MOHATUSMH: CpeaHee apudMEeTHUECKOE, MeuaHa,
HamOoJblIIeE U HAaMMEHbIIIeEe 3HAYCHUS, pa3Mmax, AHMCHIepCHs, CTaHAAPTHOE OTKIOHEHUE
YHUCIIOBOrO  Habopa; yMEHHME  U3BJIEKaTh, MHTEPIPETUPOBATH  HH(MOpMAIHIO,
MPEICTAaBICHHYI0O B TaOJIMIaXx, HAa JuarpaMmax, rpadukax, OTpa)xarollyl0 CBOMCTBa
peaNbHBIX MPOIECCOB U SIBICHUMN; MPEICTaBIATh WHGOPMAIMIO C MOMOIIBIO TaOIHI] U
JIAarpaMM; HCCIENOBAaTh CTAaTHCTUYECKUE JAHHBIC, B TOM YHUCIE C NPUMEHEHHUEM
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rpauYecKuX METO/I0B U 3JEKTPOHHBIX CPEJICTB;

—I1P68 YMeHHe OnepupoBaTh NOHATUAMU: CIIy4alHBIN OMBIT U CIy4yailHOe COOBITHE,
BEPOATHOCTh CIYyYalHOTO COOBITHS; YMEHUE BBIUUCIATH BEPOSTHOCTH C MCIOIb30BAaHHUEM
rpapuecKux METOJIOB; MPUMEHATh (DOPMYJIbI CIOKEHUS M YMHOKEHHS BEPOSITHOCTEW,
KOMOMHaATOpHbIE (akThl U (POPMYJIBI IPU PELIEHUU 3a/ay; OLEHUBATH BEPOSATHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIIyYallHBIMU BEJIMYMHAMU;, YMEHHE TNPUBOJIUTH
IPUMEPBI IPOSABICHUS 3aKOHA OOJBIINX YUCEN B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

—IIP69 VYMeHue OmepupoBaTh IMOHATUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, JBYIPAHHBIM YIoOJ, CKPEHIMBAIOUIMECA NPSMBIE, MMAPAIIIENBHOCTh H
NEPHNEHNKYJIIPHOCTh NPSIMBIX M IUIOCKOCTEM, Yroa MeXIy MpsSMbIMH, YTOl MEXIY
IPSIMOM U IUVIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
pacCTOSHUE MEXKIY NPAMBIMH, PACCTOSHUE MEXIY IIOCKOCTAMH; YMEHHUE HCIIOJIb30BaTh
OpU pEIIeHUU 3a]ad U3y4yeHHbIe (DAKThl U TEOpPEMbl IUIAHUMETPHH;, YMEHHUE OLIEHHWBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPA;

—[IP610 ~ YMeHue  omepupoBaTh  IOHATUSAMH:  MHOTOTPAaHHUK,  CEYEHHUE
MHOTOIpaHHHKa, KyO, Napajielenunes, Mnpusma, nupamuja, (urypa M MOBEPXHOCTh
BpalleHUs, UWIMHAP, KOHYyC, IIap, cdepa, ceueHuss QUIypbl BpaIEHUs, IJIOCKOCTb,
Kacaromasics cepbl, TWIMHAPA, KOHYCA, IUIOWAAb MOBEPXHOCTH MHUPAMUJbI, MPU3MBI,
KOHYycCa, IWJIWH/pa, TIomaas chepbl, 00beM KyOa, MpsIMOYTOJILHOTO Tapasuielienunesa,
nUupamMubl, IPU3MBbI, TWIMHAPA, KOHYCa, 11apa; YMEHHe h300pakaTb MHOTOTPAaHHUKUA U
MOBEPXHOCTH BPALICHUS, UX CEUYECHHS OT PYKH, C IOMOUIBIO YEPTEHKHBIX NHCTPYMEHTOB U
ANEKTPOHHBIX CPEJCTB; YMEHUE PACIO3HABATh CHUMMETPUIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh PABUIIbHBIE MHOTOTPAHHUKY;

—I1P611 YMeHue onepupoBaTh MOHATUSMU: JIBUKEHUE B MPOCTPAHCTBE, MOJ0OHbBIE
¢Gurypsl B IpOCTPaHCTBE; MCIIOIb30BATh OTHOILLIEHUE TIOIIA/ICH TOBEPXHOCTEN 1 00BEMOB
NMOT00HBIX GUTYP TIPH PEIICHUH 3a]1aY;

—I1P6G12 YMeHHE BBIUUCIATH F€OMETPUYECKHE BEJIMYMHBI (IJMHA, YroJl, IJIOMIA/b,
0o0BeM, TUIONIa/lb IOBEPXHOCTH), UCIIOJIb3YSI H3yUYEHHbIE (DOPMYJIIbI U METOABL;

—IIP613 YMEHHE ONEpUpPOBATH IMOHATHAMU: INPSAMOYIOJIbHAS CUCTEMA KOOPAMHAT,
KOOPAWHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAJSAPHOE IPOU3BEIAECHUE, YTOJ
MEXKIy BEKTOpaMH, CyMMa BEKTOPOB, IMPOU3BEIAEHUE BEKTOpAa HA YHWCIO; HAXOOUTH C
MOMOIIIO HM3YyYEHHBIX (OPMYJ KOOPAMHATHI CEPENIMHBI OTPE3Ka, PACCTOSHUE MEXKIY
JIBYMsI TOUKaMU;

—I1P614 YMeHue BHIOMPATh MOJIXOIAIIMNA U3YyUYEHHBIM METOM Jisi pelIeHUs 3a/1ayH,
pacrno3HaBaThb MaTeMaTHdeckue (GakThl U MaTeMaTHUYECKHE MOJEIM B HPUPOJIHBIX U
OOIIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; YMEHUE NMPUBOAUTH MPUMEPHI MaTEMaTHUYECKUX
OTKPBITUNM POCCUMUCKON U MHUPOBOM MaTe€MaTHUYECKOW HAYKH.

—[IPyl yMe€HHE OIEepUpOBaTh IOHATUIAMU: OIPEACICHUE, aKCHMOMa, TeOopeMa,
CIIEJICTBUE, CBOMCTBO, MPHU3HAK, OKA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYITUPOBKH; YMEHHE
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dbopMyIMpoBaTh OOpPaTHOE U MPOTHBOMOJIOKHOE yTBEPXKICHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, UCIOJIb30BaTh METOJ, MAaTEMaTU4YeCKOW WHIYKIMHA, TPOBOJIUTH
JIOKa3aTeNbHbIE  PAcCyXACHHUA TMPH  PEIIeHWH 337ad, OLEHUBATh JIOTUYECKYIO
MPaBHJILHOCTh PACCYXACHUI;

—IIPy2 yMEHHE OTEPUPOBAThH IMOHATHUSIMH: MHOXKECTBO, ITOIMHOXKECTBO, OIEpaIiuu
Ha/Jl MHOXECTBaMH;,; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA ammapar s
OINMCAHUsl PEaNbHBIX MPOIECCOB U SIBICHWW, W TPU PEUICHHH 3a7aa4, B TOM YHUCIE M3
JPYTUX YYCOHBIX MMPEIMETOR;

—[1Py3 yMEHHE ONEpUPOBATh MOHATUAMU: rpad, CBA3HBIN rpad, 1epeBo, UK, rpad
Ha IUIOCKOCTH; YMEHHE€ 3a/aBaTh M OINMCHIBaTh Tpadbl pa3IUYHBIMU CIOCOOaMU;
UCIIOJIB30BaTh Tpadbl IpH PEIICHUH 33]1a4;

—[1Py4 yMeHHE CBOOOJHO OINEPUPOBATH IMOHATUSAMH: COUYETAaHUE, MEPECTAHOBKA,
YHCIIO COYETAHHWM, YHUCIO TIEPeCTaHOBOK; OwmHOM HpIOTOHA; yMEHHE TPUMEHSTH
KOMOWHATOpPHBIE (DAKTHI ¥ PACCYKIACHUS JIJIs1 PEIICHUS 3a/1a4;

—IIPy5S yMCHHEC ONCPHUPOBATh IMOHATHUSAMH: HATypaJIbHOC 4YHCJIO, IECJI0€ 4YMCIIO,
OCTaTOK IO MOAYJIO, PAIlMOHAIBHOE YHCIO, HPPAUUMOHAIBHOE YHUCIO, MHOXECTBa
HATypaJbHBIX, IICNIBIX, PAIlMOHAIBHBIX, JACHCTBUTEIBHBIX UYHCET; YMEHHE HCITOJIb30BATh
NpU3HAKK JETUMOCTH, HAMMEHBIINK OOIIMI NeIuTeNnh U HauMEHbIee o0IIee KpaTHOE,
anroput™M EBKIHMIA TpW perieHUM 3a7ad; 3HAKOMCTBO C Pa3IUYHBIMH ITO3UIIMOHHBIMHU
CHCTeMaMHU CUHCIICHUS;

—I1Py6 yMeHHE CBOOOAHO ONEPUPOBATH MOHATUSIMU: CTEIIEHB C LIETBIM MOKa3aTeleM,
KOpEHb HATypaJIbHOM CTENEHH, CTEeNeHb C palMOHAIBHBIM IOKa3aTelieM, CTENEeHb C
JIEUCTBUTEIHLHBIM (BEIIECTBEHHBIM) IOKa3aTeseM, Jiorapudm yucia, CUHYC, KOCUHYC U
TaHTEHC TPOU3BOJIBHOTO YHCIIA;

—IIPy7 ~ yMEHHE  ONEpHUpPOBATh  MNOHATHAMH:  TOXKICCTBO,  TOXKJICCTBECHHOC
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPAaBHCHHH ¥ HEPABEHCTB,
PaBHOCWJIBHOCTH YPaBHEHUI, HEPABEHCTB M CHUCTEM, paIlMOHAIBHBIC, UPPAMOHATIBHBIC,
MOKa3aTeNbHbIE, CTENEHHbIC, JIOTapU(PMUUECKHE, TPUTOHOMETPUYECKUE YpaBHEHHUS,
HEPaBEHCTBA W CHCTEMBI; YMEHHE pellaTh YpaBHEHHS, HEPAaBEHCTBA W CHCTEMBI C
MOMOIIBI0 PA3JIMYHBIX TPUEMOB; pEIIaTh YpaBHEHHWs, HEPAaBEHCTBA M CHCTEMBI C
nmapamMeTpoM; TPUMEHATh YpaBHCHHS, HEPAaBEHCTBA, WX CHCTEMBI IS PEIICHUS
MaTeMaTHYECKUX 3a/1a4 M 3a/1a4 U3 Pa3INIHBIX 00JIaCTeH HAYKH U peaTbHOU KU3HU;

—[1Py8 ymMeHHE CBOOOJHO ONEPUPOBATh MOHATUSAMU: rpaduk (GyHKUIHUU, OOpaTHas
byHKIMA, KOMIO3ULMS (PYHKIUH, JuHEWHas (QyHKOMSA, KBagparuyHas (QyHKIMS,
CTerieHHasi (PYHKIMS C LENbIM MOKa3aTeJIeM, TPUTOHOMETpUUYECKre (DYHKIIMH, 0OpaTHBIC
TpUTOHOMETpUUECKHe (DYHKIMH, TTOKa3aTelbHas U JorapudmMuueckas (QyHKIUU; YMEHUE
CTpouTh Tpauku (HYHKIIMIA, BHITIOJHITH MpeoOpa3oBaHus TpadukoB GHyHKIINN;



YMEHHME HCIIOJIb30BaTh rpauku QYHKIUH 17O U3y4eHUs MPOLECCOB |
3aBHCHMOCTEM MpU pEIIeHHWU 3aJad U3 JPYruX y4eOHBIX IMPEIMETOB W U3 peajbHOU
KU3HU; BbIpaXxaTh (POpMyJIamMH 3aBUCUMOCTH MEXKTy BEINYMHAMY,

yMeHuEe CBOOOAHO ONEpUPOBATh MOHATUAMM: YETHOCTh (DYHKIIMH, NEPUOJUYHOCTD
(yHKUMH, OTPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKUHH, IKCTPEMYM (PYHKIIUH,
HamOoJblIeE MU HAaMMEHbIIee 3HAaYeHUs (QYyHKUMU Ha MPOMEXKYTKE; YMEHHE IPOBOJIUTH
uccieoBaHue PyHKINH;

YMEHHUE HUCIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKUMA AJis pElIeHUs ypaBHEHHI,
HEpPAaBEHCTB W 3aJad C I[apaMeTpaMM; H300pakaThb HAa KOOPJMHATHOM IUIOCKOCTH
MHO>KECTBA PEIICHNUI YpaBHEHUI, HEPABEHCTB U X CUCTEM;

—IIPy9 yMmeHHE CBOOOJHO ONEpPUPOBAaTh MOHATUSAMHU: I[OCIEAOBATEIHHOCTD,
apuMeTHIecKas Mporpeccus, reoMeTpudeckas mporpeccus, O0eCKOHEUHO YOBIBaroIIas
reOMEeTpUYECKasl MPOTrpeccusl; YMEHUE 3a/laBaTh IMOCIEAOBATEIIBHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (HOPMYII;

—I1Py10 yMEHHE ONEepUPOBATh MOHATUAMHU: HEMPEPHIBHOCTh (YHKIIUU, ACHUMIITOTHI
rpajuka QyHKOMM, TNepBas M BTOpas MNPOU3BOAHAS (PYHKIUU, TEOMETPUUYECKHA U
(bu3MYECKUl CMBICI TPOU3BOAHON, NMEPBOOOpPA3Has, ONPEAEICHHBIA HMHTErpall; YMEHUE
HaXOJUTh acUMNOTOTHI rpaduka (PyHKIIMH; YMEHHUE BBIYMCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEJEHUS, YACTHOIO U KOMIO3UIMU (QYyHKUUNA, HAXOJUTh YpPaBHEHUE KacaTeIbHOU K
rpaduky GyHKUINU;

YMEHHME HCHOJb30BaTh MPOU3BOJHYIO JJIi HCCIEAOBaHUSA  (DPYHKUMHA, Ui
HAaXOXKJAEHUS HAWIy4dllero peleHus B NPUKIAJAHBIX, B TOM YHUCJIE COLMAJIBHO-
HPKOHOMUYECKUX U (PU3MUECKUX 3aJauax, Uil ONPENENICHUS CKOPOCTH M YCKOPEHHS;
HaXOJMTh IUIOWAAN U 00bEeMbl (UIYp C MOMOIIbIO MHTErpayia; MPUBOJAUTH MPUMEPHI
MaTeMaTHYECKOTO MOJEIUPOBAHMSI C TOMOUIBIO AU PepeHInaNnbHbIX YPaBHEHU;

—[IPyll yM€HHE ONEpUpPOBATH MOHATHIMH: KOMILIEKCHOE 4YHUCIJIO, CONPSKEHHbIE
KOMIUIEKCHBIE YHCJIa, MOAYJb W apryMEHT KOMIUIEKCHOTO uwucia, (opma 3ammcu
KOMIUJIEKCHBIX Yhcell (reoMeTpruuecKasi, TPUrOHOMETpUYECKas U anreOpandeckas); yMeTh
POU3BOAUTH ApPUPMETUUYECKUE JECUCTBUS C KOMIUIEKCHBIMU YHWCIAaMU; MPUBOJIUTH
MPUMEPHI UCIIOJI30BAHUS KOMILJIEKCHBIX YHCET;

— [IPyl2 ymMeHHe CBOOOJHO OINEpUPOBATh MOHATHUSMU: cpeHee apupMETUUYECKOE,
MeJuaHa, HauOoJiblliee M HauMEHbLIee 3HA4YEeHHs, pa3Max, JUCHEPCHs, CTaHIAapTHOE
OTKJIOHEHHE Ul ONMCAaHUS YUCIIOBBIX JAHHBIX; YMEHHME MCCIENOBaTh CTaTUCTHUYECKUE
JaHHbIE, B TOM YHCJIE€ C IPUMEHEHHEM IpaUueCKUX METOI0B U 3JIEKTPOHHBIX CPENCTB;
rpau4YecKy UCCIIeI0BaTh COBMECTHBIE HAOMIOIEHUS C TIOMOIIbIO JUarpaMM pacceuBaHMsI
Y JJMHEVMHOM PErpeCCUH;

—I1Py13 yMeHHE HAXOJIUTh BEPOSTHOCTU COOBITUN C MCIIOJNB30BAHUEM I'padUUECKUX
METOJIOB; NPUMEHATh [UIsI peuieHus 3afad  (GopMysbl CIOXKEHHS W YMHOXKCHHS
BEPOATHOCTEH, (HOpMYITy MOJHON BeposTHOCTH, Gopmyny bepHymin, KoMOMHATOpPHBIE
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(dakTel 1 GHOPMYJIbI; OLIEHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATHSAMU: CIydalHas BEJIIMYMHA, pPACIpEICICHUE BEPOATHOCTEW, MaTEMaTUYECKOE
OKWJAHUE, JUCIEPCUs U CTaHAAPTHOE OTKJIOHEHHE CIy4YalHON BEJIMYMHBI, (YHKIUHU
pacnpeliecIcHuss W IUIOTHOCTHM PaBHOMEPHOTO, MOKa3aTCJIbHOIO MW  HOPMAaJIbHOI'O
pacrpeneneHui; YMEHHE HCIOJIb30BaTh CBOMCTBA HM3YYEHHBIX PACHPEACIICHUN IS
pELIeHMs 3a/1a4; 3HAKOMCTBO C MOHATHUAMM: 3aKOH OOJBIINX YHUCEI, METOAbl BBIOOPOUYHBIX
UCCJIeIOBAHN; YMEHHE MPUBOAUTH NPUMEPHI MPOSIBICHUS 3aKOHA OOJbLIMX 4YKCENl B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

—I1Pyl4 ymeHHe CBOOOJHO ONEPUPOBATH MOHATUSAMHU: TOUKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUH YIroOJ, ABYI'PAHHBIA Yroj, TPEXTPaHHBIA Yrod,
IICPECCKAIOIIMECs, TapalJICIbHbIC W CKPCHIMBAIOIIMCCS TMPsIMBIC, ITapaUICIbHOCTh U
NEPIECHINKYJIAPHOCTh NPSAMBIX M IUIOCKOCTEH, Yroa MEXIAy IPSAMBIMH, YIOJI MEXKIY
IIPSAMOM U TUIOCKOCTBIO, YTOJl MEXIY INIOCKOCTAMU; YMEHUE UCIIOIb30BaTh IIPU PELICHUU
3aJa4 M3y4yeHHbIe (AaKThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OIICHHBATh pPa3Mephl
OOBEKTOB B OKpPYXAIOIIEM MHPE; YMEHHE ONEPUPOBATh MOHATUSAMHU: MHOTOI'PaHHUK,
CEYCHHE MHOIOTpaHHUKA, MPaBUJIbHBI MHOTOTPaHHUK, MPU3Ma, NUpamuaa, Qurypa u
MOBEPXHOCTh BpalleHUsl, UMIUHAP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUEHUS
KOHyCa M LWJIHMHJApA, NapajuieJIbHbIE OCH HMJIM OCHOBAHUIO, CCUCHHEC IIapa, MIOCKOCTb,
Kacaromiasics chepbl, HWIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEUYEHHE MHOrOTpaHHUKA,
M300pakaTb MHOTOIPAHHUKH, (PUTYpbl M MOBEPXHOCTU BpAILCHUS, UX CEUYEHUS, B TOM
YHUCJIE C IIOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATh CBOMCTBA T€OMETPUYECKUX
¢buryp, camocTosITeNbHO (OPMYJIUPOBATh ONpPEAENEHUS U3ydaeMblX (DUTYp, BBLABUIATh
TUNOTE3bl O CBOMCTBaX M INpU3HAKAX T'E€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OIPOBEPraTh UX; yMEHHE MPOBOJAUTH KiIaccu(UKaluio GUryp mo pa3audyHbIM MPU3HAKAM,
BBITNOJIHATH HEOOXOIUMbIE TOTIOJIHUTEIbHbIE TOCTPOCHUS;

—IIPyl5 yMeHHE CBOOOJHO OTEPUPOBATH TMOHATHUAMH: IUIOMAAL (DHUTYpHI, 00BEM
(Gurypel, BEJIMYMHA YTJa, PACCTOSHHE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE MEXIY
NPSIMBIMH, PAaCCTOSHUE MEXKIY IUIOCKOCTAMHM, IUIOMIAAb C(Epbl, MIOMAAb MOBEPXHOCTU
nupamMubl, NpU3Mbl, KOHyca, ILWIMHApa, O00BbeM  Kyba, HOpsSIMOYIOJbHOTO
napajjiejenuneaa, nupamMuibl, IPU3MbI, MUIWHIApA, KOHYCa, IIapa; yMEHHE HaXOJIHUTh
OTHOUIEHHE 00BEMOB MOJIOOHBIX PUTYD;

—I1Pyl6 ymeHHE CBOOOJHO OINEpUPOBATh MOHATHUSMU: JIBHXKEHHE, MapajuiesIbHbIN
NEPEHOC, CUMMETpPUs Ha IUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHME
noj100us, moo0HbIe (PUTYPBI; YMEHUE PACIIO3HABATH PaBHBIE U MOAO0HBIE (PUTYpHI, B TOM
YHUCJIE B NPHUPOJIC, HMCKYCCTBE, ApXHTCKType, YMCHHME HCIIOJIb30BaTh I'COMETPUUYCCKUEC
OTHOILICHUS, HAXOJAUTh F€OMETPUUECKHUE BEITUUMHBI (JUIMHA, YTOJl, IUIOHIa/lb, 00BEM) MPHU
pelleHny 3a7a4 U3 APYyTrux Y4eOHbIX IPEIMETOB U U3 pealbHOM KU3HH;

—[IPyl7 yMeHHE CBOOOJHO OINEPUPOBATH MOHSATUSMU: TPSIMOYTOJIbHAS CHUCTEMA
KOOpJAMHAT, BEKTOpP, KOOpAMHATBI TOYKM, KOOPAWHATBHI BEKTOpa, CyMMa BEKTOpPOB,
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IIPOU3BEJCHUE BEKTOpa HA YHUCIO, pPA3JIOKEHUE BEKTOpa MO 0a3ucy, CKalIspHOE
IIPOU3BEJEHUE, BEKTOPHOE MTPOU3BEJICHUE, YTOJI MKy BEKTOPAMH; YMEHHE UCII0Ib30BaTh
BEKTOPHBIN M KOOPAUHATHBIA METO ISl PELICHHSI TEOMETPUUECKUX 3aa4 U 3a/1a4 APYTHX
y4eOHBIX MPEJAMETOB; ONEPUPOBATH MOHATUAMU: MaTpula 2x2 u 3x3, ompeaenuTelb
MaTpHIbl, FEOMETPUUYECKUIA CMBICI ONPEACITUTENS;

—[1Py18 yMEHHE MOJEIUPOBATh pEalbHbIE CHUTYallUM Ha S3bIKE MAaTEMAaTHUKH;
COCTaBJIATh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI MO YCIOBHIO 3aJ]layH,
UCCJIeIoBaTh  MOCTPOEHHBIE MOJEIM C  HCIOJb30BaHWEM  anmapara  ajareOpbl,
WHTEPIIPETUPOBATh MOJYYEHHBI PE3yJbTaT; CTPOUTh MATEMATHYECKUE MOJEIH C
MOMOIIBIO TEOMETPUYECKUX TMOHATHI M BEJIWYMH, pEIIaTh CBSI3aHHbIE C HHUMH
IIPAKTUYECKHUE 33Jlayd; COCTaBIIATh BEPOSTHOCTHYIO MOJENb W HWHTEPHPETUPOBATH
NOJIYYEHHBI PE3yJIbTAT;, pellaTh NPUKIAIHBIE 3aJadyd CPEACTBAMU MATEMaTUYECKOTO
aHayn3a, B TOM YHCJI€ COLUAIbHO-ODKOHOMUYECKOTO U (PU3UUECKOTO XapaKTepa;

—[1Py19 ymMeHHe BBIOMPATh NOAXOMAIINNA METOJ JUIS PEUICHUs 3aJa4d; NOHMMAaHHUE
3HAYMMOCTH MAaTEMaTUKH B H3YYEHHUU HPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB U
SBJICHUI; YMEHUE PAclO3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTUKHU B HUCKYCCTBE, YMEHHUE
NPUBOAUTH  NPUMEPBI  MATEMATHUYECKUX  OTKPBITUA  POCCHMCKOM W MHUPOBOM
MaTEeMaTU4YECKOU HAYKHU.

Obuwue komnemenuuu

OK 1. BeiOupaTh cnocoObl pemieHus 3ajgad MNpoPEecCHOHAIBHON AESTENbHOCTU
MIPUMEHHUTENIBHO K PA3JIUYHBIM KOHTEKCTaM

OK 2. Ucnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAJIU3a U MHTEPIpPETALUU
uHdopmaruu, u  UHOOPMAIMOHHBIE  TEXHOJOTUW IS  BBHINOJHEHUS  3a/1a4
npo¢eCCUOHATILHON JIeATCIIbHOCTH

OK 3. I[InanupoBaTh W pEalM30BBIBATH COOCTBEHHOE MPOPECCHOHAIBHOE U
JUYHOCTHOE DPAa3BUTHE, MNPEANPUHUMATEIBCKYIO JIEATEIbHOCTh B MPO(hecCHOHATBHOM
cdepe, UCTONB30BaTh 3HAHUS MO MPABOBOM M (PMHAHCOBOM TPaMOTHOCTH B Pa3iMYHBIX
KU3HEHHBIX CUTYalUAX

OK 4. D¢ dexTuBHO B3aMOIEHCTBOBATH U pad0OTaTh B KOJUIEKTUBE U KOMaH/IE

OK 5. OcymectBiaATh YCTHYKO M IUCBMEHHYI0O KOMMYHHUKAI[MIO  HA
roCyJIJapCTBEHHOM si3bike Poccuiickoit denepannu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

OK 6. IIposaBnsaTe rpa)xaaHCKO-NMATPUOTUYECKYIO ITO3HUINIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJEHUE HAa OCHOBE TPAJAUIMOHHBIX POCCHUICKHX JTYXOBHO-HPAaBCTBEHHBIX
LIEHHOCTE, B TOM 4YHCJIE€ C Y4YE€TOM TapMOHHU3AlUM MEXHAUUOHAIBHBIX U
MEXPEJIMTMO3HBIX OTHOIIEHUI, IPUMEHATh CTaHAAPTHI AHTUKOPPYIIIMOHHOIO ITOBEACHUS

OK 7. CopeiicTBOBaTh COXpPAHEHHIO OKPYXKAIOUIEH CPEAbl, PeCypcocOepeKeHUIO,
OPUMEHATh 3HaHMS 00 M3MEHEHUHW KJIMMara, MPHUHIMIBI OepeXIMBOTO IPOU3BOJICTBA,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYANHBIX CUTYALIUAX



Ilpogpeccuonanvnvie komnemenyuu
[1IK 1.2 AHanu3upoBaTh U PaCCUYUTHIBATH MATEPHUAIIBI T€0/IE3UYECKUX ChEMOK.



@DOoH OLIEHOYHBIX CpeaACTB 1JId BXOJAHOI'0 KOHTPOJIA

BxoaHOW KOHTpPOJIb COCTOUT W3 3aJaHHM, YaCTUYHO B3SITHIX M3 OTKPHITOrOo OaHKa
OI'D u BIIP nmo marematuke. Ha BbIMoJiHEHUE 3alaHUN BXOJHOTO KOHTpOJS naetcs 1
akaJeMHU4YeCcKuil yac (45 MUHYT).

BXxoHO0# KOHTPOJIb COCTOMUT M3 2-X YacTel: 00sA3aTEIbHOM U JOIOJTHUTEILHOM.

OO6s13aTenbHass 4acTh COACPIKHUT 3aJaHHUsI MUHUMAJIBHOTO 00s3aTENIbHOTO YpPOBHS,
JIOTIOJIHATENbHAS YaCTh — O0JI€€ CII0KHBIE 3aJaHUs.
[Ipu BbIMOMHEHHMU 3aiaHUil TpeOyeTcsi NPeACTaBUTh XOJ PEIIeHHUS M YyKa3aTb

MOJIYYEHHBbIM OTBET.

[IpaBwibHO BBIMOJHEHHOE 3aJaHue U3 00s3aTEILHONM YacTu

OLICHUBACTCA B OJHWH 63,J'IJ'I, IMPaBUJIbHOC BBIIIOJIHCHHC SaﬂaHI/Iﬁ JIOHOHHHTGHBHOﬁ qacTu

OLICHUBACTCA 3 Gaymramumin 1-2 GayiaMM 3a YaCTUYHOE PECUICHUC.
BaJ'IJ'II)I, IMMOJYYCHHBIC 3a BCC BBIIIOJIHCHHLIC 3aaHNUA, CYMMUPYIOTCA.

IlIkana nepesoda 6annoe 6 ommemku no NAMUOAIIbHOU cucmeme

Ommemka

Yucno oannos,

Heo0xo00umoe 0151 ROJYYEeHU OMMEMKU

«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

Oopaszosamenvhble pe3yiomamel, NOOEHcaujue nposepke (iemenmot):

[1P6 1, ITPG 5, TIP6 6, I1P6 9, I1PG 12, I1PG 14.
[1Py 1, I[Py 5, ITPy 7, ITPy 8, I1Py 18, ITPy 19.
OK 1,0K 2,0K 4, OK 5, OK 6, OK 07

[IK 1.2.

3aoanusn 6x00H020 KOHMPOJIA

Oo0s3aTeabHAA YACTDL

Ilpu pewenuu 3adanuin 1-4 3anumume npasunbHLIL OMEem U3 yYemovipex

npeo10IHCeHHbIX.

1. (1 6amn)Packpoiite GopMyily COKPALIEHHOTO YMHOXKEHHS a’-b’:

A) a*-2ab+b’; B) (a-b)(a+b); B) a*+2ab-b* I') (a-b)(a-b)

2. (1 6ann) [1nomanb TpeyroJibHUKA BBIUUCIAETCS IO PopMyJIe:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5,)

3. (1 6amn) Kakoe u3 cieayronux unces 3aKIoueHo Mex 1y unciamMu 17 u 8 .

A)0,4; 5)0,5; B)0,6;T) 0,7
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4. (1 6amn) Hanst rpaduku Gyskimii. Kakas popmyna cooTBeTcTBYET rpaduky 3):

D . 2) | 3)

o[ 1| ol 1 o[ 1

1 9
y — 42 _ y=—-"=
A) 2 gy =X —8x+ 1l 5 X;T) y=x+5.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHuA U NOJYYEeHHbLIL OMeem.
1 11

5. (2 6amna)Berauciure 2

6. (2 Gamna)Pemmre ypaBHenuex>-7x+10=0.Eciu ypaBHeHHe MMeeT 0o0Jiee OIHOIO
KOpHSI, B OTBET 3aIIMIINTE MEHBIIIUN U3 KOPHEM.

7. (2 6amna) Ilnomanp 3eMellb KPECThIHCKOTO X03MCTBA, OTBEJICHHAS TI0]T ITOCAIKY
KyCTapHUKOB U IBETHUKOB, COCTABIJISIET 24 ra U pacmupe/iesieHa MeXIy HUMHA B OTHOIIICHUHT
5:3. CKOJBKO reKTapoB 3aHUMAIOT LIBETHUKU?

8. (2 6amnma) Beicora BH mapamnenorpamma ABCD penut ero cropony AD Ha
orpesku AH=2 u HD=32. Jlmaronans mnapamnenorpamma BD pasna 40. Haiigure
IJI0IA/Ib MapajiiesorpaMma.

JlonmoJIHNTEJIbHAA YACTh

IIpu evinonnenuu 3adanun 9 3anumiume Xx00, 000CHOBAHUE peuwleHUs U
nOyYeHHbLIL OMEem.

9. (3 6amna) Pp16010B IPOILIBLT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYCHUIO PEKH, 3aTEM OPOCHII SIKOPb, 2 Yaca JIOBWI PbIOYy U BEpHYJICS 00paTHO uepe3 5
yacoB OT Hauaja myTtemiecTBus. Ha kakoe paccTosHHe OT MPUCTaHU OH OTIUIBLI, €CIU
CKOPOCTbh T€UCHHS PEKU paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKHU 6 KM/4?

ITaJIOHBI OTBETOB:

Howmep
3aaHuA

OtBer b b B A 2,7 2 9 816 8
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2. ®oH/ OLEHOYHBIX CPEICTB JUISA TEKYIero KOHTPOJIs

Tekymui KOHTPOJIb NPOBOASATCA BO BPEMs AyJIUTOPHBIX 3aHATUU IO MAaTEMAaTUKE B
COOTBETCTBHH C Y4EOHBIM TUTAaHOM M paboueit mporpammbl OJ] «Marematukay Mo BceMm
pasaenaM Imporpammsbl. TeKyIIMid KOHTPOJb COCTOUT M3 JABYX YacCTEW: TEOPETUUYECKON MU
npaktudeckoi. [Ipu s3Tom oOydarommecs moaydaroT 1Be OTMETKHU.

TeopeTtndeckass YacTh TPOXOAUT B (GOpME YCTHBIX OTBETOB: OOyYaromnIuecs
BBITATUBAIOT MSITh KAPTOYEK C BOMPOCAMH, JAIOT MOJIHBIM OTBET (CO CIHMCKOM BOIIPOCOB
oOy4aromnuecs: 3HaKOMSITCSl B Ha4aJle U3y4eHHs pas3zenia).

IlIkana nepesooda 6an106 6 ommemku nO NAMUOAIbHOU cucmeme

Ommemka Konuuecmeo eéeprvix omeemos na meopemuuecKkue 60npochl
«3» (v008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

3amaHusl TPAKTUYECKOM YacTh (KOHTPOJIbHbIE pPabOThl) YAacCTUYHO B3ATHI U3
otkpbiToro 6anka EI'D u BIIP no maremaTuke.

Ha BbInonHeHre KOHTPOIBHOM pabOTHI 10 MaTeMaTuke AaeTcs | akageMudyecKuid yac
(45 MuHyT).

KonTtponbHas pabota coctouT ux 2-x yacTeil. B mepBod wacTu mpezasiaraerTcs
BBIMOJIHUTD 4 3aJaHus - BHIOpaTh NMPaBWIbHBIA OTBET W3 UYETHIpEX MpPEASIOKEHHBIX. Bo
BTOPOI 4acTu mpeyiaraeTcs BbIMOIHUTD 6 3a1laHui - OPOPMUTH XOJ PELICHUsI U 3aIucaTh
IIOJTyYEHHBIN OTBET.

3a mpaBWIbHOE BBHIMOJTHEHHE JIOOOTO 3aJaHusl NEepBOM dYacTh OOydaromuics
nosyyaet ofauH Oamia. [IpaBuibHOE BBINIOJIHEHUE 3aIaHUN BTOPOM YacTH OlICHUBAETCS 2
Oamtamu win 1 6aI0M 32 YaCTUYHOE pELIEHUE.

banbl, nmostydeHHbIE 3a BCE BBINOJHEHHBIE 3aaHUs], CYMMHPYIOTCH.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAIIbHOU cucmeme

Ommemka Yucno oannos,
Heo0x00umoe 01 Noay4eHUuss OMmmMemKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16
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3.1 Ilpamvle u naockocmu 6 npocmpancmee

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):

I1P6 1, ITP6 9, TIPOG 11, ITP6 12, ITP6 14.
[IPy 1, IT1Py14, IIPy 15, IIPy 16, TPy 18, I1Py 19.
OK1,0K2,0K3,0K5,O0K7.

K 1.2
Teopernyeckue BONPOCHI:

1. Cdopmynupyiite Teopemy [ludaropa.

2. [lepeuncnure OCHOBHBIE (DUTYPBI B IPOCTPAHCTBE.

3. [lepeuncnure criocoObl 3a1aHKs TNIOCKOCTH.

4. [Iponomxute Teopemy: «Ecnu oIHa W3 JBYX NapalIebHBIX MPSMBIX
NEPHEHANKYJIIPHA IIIOCKOCTH, TO...».

3. [Iponomxure Teopemy: «Ecnu 1Be mapaiienbHbIe TUIOCKOCTH NEPECEKAKOTCS
TPEThEH, TO. .. ).

6. Chopmynupyiite onpeaeneHrne AByTPaHOTO yriia.

7. Cdhopmynupyiite onpeesieHne TpeXrpaHoro yria.

8. PackpoiiTe NOHATHE «YTOJ MEXIY MPSIMBIMI.

9 [Iepeuncnure B3aMMHOE PACIIONOKEHHUE ABYX MPSAMBIX B IPOCTPAHCTBE

10. Kakue npsiMble Ha3bIBalOTCS NapaIeIbHBIMKU B TPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS CKPEIINBAIOIIUMUCS B IPOCTPAHCTBE?

12.  Kakue npsiMble Ha3bIBAIOTCS NEPIEHINKYJIAPHBIMHA B IIPOCTPAHCTBE?

13. Ilepeuucnaure B3aUMHOE PACHOJOKEHHE TIPAMOM W  IUIOCKOCTH B
IIPOCTPAHCTBE.

14.  PackpoiTe MOHATHE «YTOJI MEKIY MPSAMOMN U IIJIOCKOCTBIOY.

15. Packpoiite NOHITHE «IapAJLIETBHOCTD MPSMOU U INIOCKOCTH.

16.  Packpoiite NOHATHE «IEPHEHAUKYIAPHOCTD MPSAMOU U IIIOCKOCTH.

17. Ilepeuncnaure B3aMMHOE PACHOJIOKEHUE JBYX INIOCKOCTENW B TPOCTPAHCTRE.

18.  PackpoiiTe MOHSTHE «YTOJI MEXIY MJIOCKOCTAMMY.

19. PackpoiiTe NOHITHE «IapAIIEIbHOCTh IIJIOCKOCTEW.

20. PackpoiiTe NOHATHE «IIEPIEHAUKYIIPHOCTD IIIOCKOCTEW.

21. Kak HailTH pacCTOSAHUE OT TOUYKH /10 MPAMOM?

22. Kak HallTh pacCTOSHUE MEXTY NPSIMbIMU?

23.  Kak HaliTu pacCTOSHHE MEXKIY IUIOCKOCTAMU?

24. Tlponmomxure onpenenenue: «llepneHaukymnsap — 3To...».

25. Tlponmomxure onpeneneHue: «Hakionnas — 3T1o...».

26. IIpomomxute onpenenenue: «lIpoekuns HAKITIOHHON — 3TO. ...

27. Ilepeuncnure CBOKMCTBA NAPaLIEIBHOTO IPOECKTUPOBAHUS.

28. IlpuBenurte npuMepbl CAMMETPHUI Ha MJIOCKOCTU B MPUPOJAE, HCKYCCTBE,
apXUTEKTYpE.
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29. IlpuBenute mpuMeEPsH CHAMMETPUI B IPOCTPAHCTBE B IPUPOJE, UICKYCCTBE,
apXUTEKTYpE.
30.B yeM oTnMuKe NOHATUE «IBUKEHNUE» OT OHATHUS KITIOBOPOT»?

KonrpoabHas padora Nel
Oo0s3aTeabHAA YACTDL
Ilpu pewenuu 3adanuini 1-4 3anumiume nPABUNLHBLIL OmMEEM U3 UeHmbIPex

nPeO10HCEHHDIX.

1. (1 6amr)PacmmdpyiiTe KpaTkyro 3amuch: aEp.

A) Touka a TpUHAMNEKHUT TuIOocKocTUB; Bb) Touka a mpuHajiexutr npsMmoiB; B)
npsiMasi a TpUHAAIEKUT miockocTuB; I') mpsiMas a nmepecekaeT MmiIoCKOCThp.

2. (1 6amn) [Ipssmeie AB u CJI ckpemuBaroTcs. Kakoe pacnosnokeHre UMEIT MpsIMbIe
ACu B/I?

A) napannensusie; b) nepnenaukynsipuasie; B) ckpenuBatotces; ') mepecekarorcs.

3. (1 6amn) [Tnockoctu @ u B umeroT 1 o6myro Touky. KakoBo nx B3auMHoe
pacroyioKeHue?
A)napamnensHsl;, b) nepecekatorcs o npsamoii; B) coBnanaror; I') ckpermmBaroTes.

4.(1 6amn) Ecnu npsimasi, mpoBeZieHHAs HA MJIOCKOCTU YEPE3 OCHOBAHUE HAKIOHHOM,
MIEPIICHINKYJIIPHA €€ MPOEKLUH, TO OHA. ..

A) nepneHIuKyJIsIpHAa U caMOil HAaKJIOHHOM; b) mapamensHa u caMoil HaKJIOHHOI; B)
CKpEIIMBAETCS C HAKJIOHHOM; [') mepneHIuKyJIsspHa OCHOBAaHUIO HaKJIOHHOM.

Ilpu evinoanenuu 3a0anuii 5-8 3anuuiume xo00 pewieHus u NOJAY4YEeHHbLIL OMmeem.

5. (2 6amna) Yepes koHibl oTpe3ka AB u ero cepenvny M npoBeieHbI apasiiesibHbIe
NpsIMbIE, MEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax A, B1 u M,. Halinure nnuny
orpe3ka MM,, ecau orpe3ok AB He mepecekaeT IJIOCKOCTh M eciu AA;=6,8cMm,
BB,=7,4cMm.

6. (2 6amna) Ipssmeie AC, AB u AJ] monapuo nepneHaukyisipabl. Halimute oTpe3ok
Cl, ecmu AB=5 cm, BC=13 cm, AJI=9 cm.

7.(2 6anna)li3 TOYKM K TIJIOCKOCTH NPOBEACHBI JB€ HaKJIOHHbIe. HalinuTe AIMHBI
o0llero MeprneHaANKyIsIpa, €Cld MPOCKIMH HAKIOHHBIX OTHOCATCA Kak 2:3 U JUIMHBI
HAKJIOHHBIX paBHBI 23 ¢cM 1 33 cwm.

8. (2 6anna) HaueptutekyOABCIA BC ;. [loctpouts Touky K€ AB, Touky M €
J,C, orpesok PE€ A,B,C,.

JlomoaHuTEABHAS YACTh
IIpu evinonnenuu 3adanusn 9 3anuwiume Xx00, 000CHOBAHUE peuleHUA U
ROJIYyYeHHbLIL OmeEem.
9. (3 OGamma)Pa36outh 1nBeTHUK Kpyriond Gopmbl (R=2 M) Ha yacTu pa3aTu4IHON
Iomaan. PaccunTarh KOJWYSCTBO CaXKEHIIEB IIBETOB JUIS Kaxaoro cekropa. OdopMurh
cxemy LBeTHHKaA. Hanpumep:
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ITAJOHBI OTBETOB:

Homep 2 5 6
3aJaHuA
OTBeT B 7,1 15
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3.2 Koopounamot u éekmopul

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):

I1P6 1, ITP6 9, TTPOG 11, ITP6 12, ITP6 13.
[IPy 1, ITPy 14, ITPy 15, I1Py 16, I[IPy 17, I1Py 19.
OK1,0K2,0K3,0K5, 0K 7.

K 1.2
Teopernyeckne BONPOCHI:
1. N3 yero cOCTOUT NpsIMOYTOJIbHASL CUCTEMA KOOPAUHAT B IIPOCTPAHCTBE?
2. Ecnu TouKa JEKUT B IVIOCKOCTH XV, KaKas KOOpJAMHATA y HEE HyJeBast?
3. [IpuBenuTe npuMep KOOPIAUHAT TOUKH A, KOTOpas JISKUT HA OCH Z.
4. Packporite noHsiTue «BEKTOP».
3. Kaxk HaiiTh KOOpJIMHATHI BEKTOpPA?
6. [Iepeunciure U packponTe IIpaBUia CI0KEHHUS BEKTOPOB.
7. Kakue BEeKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?
8. Kakue BeKTOpBI Ha3bIBAIOTCS MEPIEHANKYISIPHBIMU ?
9. Yemy paBHO CKaJIsIpHOE NTPOU3BEICHNE BEKTOPOB?
10. Kak HaliTU BEKTOPHOE IPOU3BEICHUE BEKTOPOB?
11. Yemy paBeH yroy Mex1y BEKTOpamu?
12. IIpuBenurte npumep MaTpUIbl 2%2.
13. IlpuBenurte npumep MaTpuilbl 3% 3.

KoutpouabHas padora Ne3

Oobs3aTeabHAA YACTh

Ilpu pewenuu 3aoanuii  1-4 3anuwiume npPasUIbHLIIL OMEEM U3 UeHMbIPeX
nPeO10IHCEHHBIX.

1. (1 6amr) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 Hux
JeXart Ha KoopAuHAaTHOM nipsiMont Oy?

A)A;Bb)B; B)C; IN) L.

2. (1 6amn) Kakue u3 Bektopos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siByisitoTcs
SITUHUYHBIMU?

A)a;b)c; B)B; I p.

3. (1 6amn) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) kojutMHEapHBI?

A)a, B; b) ¢, B; B) a, ¢; I') koutnHEapHBIX BEKTOPOB HET.

4. (1 6amn) Hausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii Kakoro oTpeska
apisiercs Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo00 pewieHus U NOJIYYEHHbLI Omeem.
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5. (2 6anna) Jausr Bektops a(-6,0,8) , B(-3,2,-6). HaliquTe ckanspHoe Mpou3BeICHHE
BEKTOPOB.

6. (2 6amna) [Tpu Kakux 3HAYCHUSX 1 BEKTOPBIA(4,n,2), 6(1,2,n)epuCHINKYIIPHbBI?)

7. (2 6amna) Jlanwel BekTOopsl a(-6,0,8), B(-3,2,-6). Halinure KOCHHyC yria Mexmy
BEKTOpPaMHU.

8. (2 6ayna) Jlokaxure, uro yetbipéxyroiapbHuk ABC/] siBnsiercs poMOOM, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JlonoJaHNTEedbHASA YACTh
IIpu evinonnenuu 3adanusn 9 3anuwiume Xx00, 000CHOBaAHUE peuwleHUs U
NOJIYYEeHHbLI Omeent.
9. (3 6amna) Maker kimymMOBbl MpECTaBICH Ha KOOPJIWHATHOM riiockocTu. Haiinure
IIOMAAh KIYMOBI (4€THIPEXYTOIbHUKA), BEPIIMHBI KOTOPOTO0 UMEIOT KoopauHaThl (8§;0),
(10;8)}(2;10), (0;2).

10F

2

Go
=L
=
L

[+

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aaHuA
OtBer B B A B -30 -1 -3/7 - 68
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3.3 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):
[1P6 1, ITPG 3, T1PG 5, TIPG 14.
[Py 1, ITPy 6, ITPy 7, I1Py &, ITPy 18, ITPy 19.
OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6.
K 1.2

Teopernyeckue BONPOCHI:

1. Yemy paBeH yroJ B OAUH pajguaH?

2. B Kakux 4eTBepTsAX TPUTOHOMETPUUECKOrO Kpyra (pyHKLHUs y=sinX NpPUHUMAET
HOJIOKUTENbHbBIE 3HAUECHUSA?

3. B Kakux yeTBepTAX TPUTOHOMETPUUECKOTO Kpyra (pyHKIHs y= COSX IPUHUMAET
OTpULATEIbHbIE 3HAUCHUS?

4. Tlponoimxute onpenenenue: «CUHYC OCTPOTO yrjia — 3TO0...».
[Iponomxkure onpenenenue: «KocuHyc ocTporo yria — 371o...».
[Iponomxure onpenenenue: « TaHreHC OCTPOTO yriia — 3T0...».
CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO.
Yemy paBHO npousBeaeHHE tgx*ctgx?

9. Uemy paseH sin(2x)? ChopmyaupyiTe MpaBUiIO BHIYUCICHHUS.

10. Yemy paBeH cos(2x)? Chopmyaupyite MpaBUiIO BHIYUCICHHUS.

11. Ilepeuriciute TPUTOHOMETPUUECKHE (PYHKIINHU, YKAKUTE UX IEPUOIBIL.

12. Yemy paBen nepuoj GyHKIUU y=cos(4x)?

13. emy paBeH nepnoa PyHKIUU y=cos(x/4)?

14. Onpenenute o6nacTh 3HaueHUsT QyHKIHH Y=3c0S(5xX)?

15. Ilepeuncaure cnocoObl peIeHUs] TPUTOHOMETPUYECKUX YPABHEHHI.

16. PackpoiTe anropuTtM pemeHnsi OTHOPOAHBIX TPUTOHOMETPUUECKUX YPABHEHUU
NEPBOro MOpsJIKA.

17. PackpoiiTe anroputMm peuieHus OAHOPOHBIX TPUTOHOMETPUUECKUX YpaBHEHUN
BTOPOIO MOPSIAKA.

PN AW

KonTpoabHasi pabora Ne4
Oobs13aTeabHAA YACTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuIbHLIIL OMEEM U3 Uemblpex

npeo10IHCeHHbIX.

1. (1 6an)B AABC sinCZ%. Kakas u3 cTopoH sBigercs runoreny3on AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) YriioMm Kakoi yeTBepTH siBisieTcs yroy o=400°?

A)LB)ILB)IL ) IV.

3. (1 6amn) Kakue 3 QyHKIMA SBASIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
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1
4. (1 Gamn) Kakue u3 4ucen ABIAIOTCS KOPHEM YPaBHEHHS COS X =77

A) X=

; b) X——

B) X__

2
I X__n

Ilpu evinonnenuu 3a0anuil 5-8 3anunwiume x00 peuwieHuA U NOAYUEHHbBLI OMBEN.

5. (2 6anna)BeraucnuTe: sin

2

Tt T
— +CcoSsT.

2

2
22)

o 2 .
6. (2 6anmnma) HailiguTte 3HaYeHUE BhIpaXKeHUs 4ar<:cos£ - 4arcsin(——=

2

7. (2 6amna) JlokaxxuTe TOXAECTBO: 2sin(m/2+0)+ cos(mT — o)= cosal.
8. (2 6anna) Pemmre ypaBHenue: sin’ x - 4 sin x + 3 =0.

I’lOlelleHHblﬁ omeem.

ITAJIOHBI OTBETOB:

JIonoJHUTEIbHAS YaCTh

Ilpu ewvinonnenuu 3adanua 9 3anuwiume Xxo00,

9. (3 6ayna)Pemure cucteMy ypaBHEHUM

x+ty=n
sin x+sin y =2.

000CHOBaHUE peuwienun u

Homep 2 3 4 6 7 8 9
3a/1aHH
OtBer A B b 2n - Xiom (
2 N Eom R
nez |2 2

ne /Z
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3.4 Ilpouzeoonan pynkuuu, ee npumeHeHue

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):
I1P6 1, I1PO 4, TIPO6 6, I1P6 14.
ITPy 1, ITPy 6, ITPy 7, I1Py &, ITPy 9, I1Py 10, ITPy 11, IIPy 18, ITPy 19.
OK 1,0K2,0K3,0K4,0K S5, 0K 6, 0K 7.
Teopernyeckne BONPOCHI:
ITponomxure onpenenenue: «llocienoBaTeabHOCTb — 3TO. .. ».
[IpuBeauTe npumep apupMeTUIECKON MPOrPECCUH.
[IpuBenuTe NpuMep reOMETPUYECKON TPOrPECCHUH.
[IpuBeauTe npuMep OECKOHEYHO yOBIBAIOIIECH T€OMETPUUECKON TPOTPECCHH.
[Iponomxute onpexnenenue: «lIponsBognas — 3To...».
Packporite reoMeTpuyeCcKuid CMBICI IIPOU3BOJHOM.
ITIponomxure onpenenenue: «KacarenbHas — 310...».
PackpoiiTe ¢huzndeckuii CMBICI TPOU3BOTHOM.
9. Ilepeuncaure npaBuiia BBIYUCICHUS IPOU3BOIHBIX.
10. Yemy paBHa pOU3BOIHAS CTENIEHHON (hYyHKIUU?
11. Yemy paBHa npoU3BOIHAS IPOU3BEICHHUS?
12. Yemy paBHa IPOU3BOIHASI YACTHOTO?
13. YeMy paBHa NpOU3BOIHASA CIOKHON (QYHKIIUU?
14. ChopmynupyiiTe npusHaK Bo3pacTaHus QyHKIIIH.
15. Chopmynupyiite npusHak yObIBaHUS QPYHKIUU.
16. ChopmynupyiTe nNpu3HaK TOYKU MaKCUMyMa QyHKITUH.
17. ChopmynupyiiTe npu3HaK TOUKM MUHUMYMa (QYHKIUH.
18. CoctaBbTe anrOpuTM pEIICHUS 3aJa4 Ha HAXOXKJICHHS HAWOOJIBIIETO W
HAaWMEHBIIEro 3HaYeHUs PYHKITUU Ha OTpe3Ke?
19. CocTaBpTe aNrOpuT™M UCCIENOBAHUS W TMOCTPOeHUS Tpaduka QyHKIUU C
TTOMOIIIBIO TPOU3BOJHOM.
20. Kak HaiiTu BEpTUKAJIBbHYIO ACUMIITOTY Tpaduka GpyHkuun?

i Al e

KourpoabHas padora NeS
Oo0s13aTeabHasA YaCTh
Ilpu pewenuu 3a0anuii  1-4 3anumwiume nPAGUNLHBIL OmMEEmM U3 Uemvlpex

nPeO10HCEHHBIX.

1. (1 6amn) Yemy paBHa npou3BoAHAS QYHKIUH Y=COS°X?

A) y'=—sin’x; B) y'=-2sin’x; B)y'=-2cos x sinx; I') y'=2cos Xx.

2. (1 6amn)Ilo kaxoit u3 GopMyJ1 BRIUKUCISETCS TPOU3BOIHAS POU3BEICHHUS?
_u'v—uv’

A) (uhv)=u"+v’; B) () =u'viuv’s B)([) == T)(f(g(x)) = (g(x))*g ().

3. (1 6amn)Pewmmure ypasuenue f'(x)=0, eciu f(x)=3x> — 6x +4. BeiOepute OTBET.

A)1;b)-1;B)4;T) -4.

4. (1 ©Oamm)Ha pucynke wu3o0paxkeH Tpaduk MNPOU3BOIHON (QYHKIMH f(X),
onpeneneHHo Ha wuHTepBane (—10;8). Halinure KOIMYECTBO TOUYEK MaKCUMyMa
dbyukuuf(x)ua orpeske [—9;6].
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A)5;b)4;B)2; 1) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume xo00 peuwieHuA U NOJYYEeHHbLIL OMeem.
5. (2 Oamnma) MarepuanbHas TOYKa JABIDKETCS MPSMOJIMHEHHO TIO 3aKOHY

4 3 4.2 N
x(1) = —t"+ 61" — 4" 45t 5(rz[ex— paccTosiHhEe OT TOYKM OTCYETa B METpax, f —

BpeMsl B CEKyHJaX, U3MEPEHHOE ¢ Havaia aBwxkeHus). Haiinure ee ckopocth (B M/C) B
MOMeHT Bpemenn! = 3 C.
6. (2 6amna)Ha pucynke n300paxén rpaduk QyHKuuny = f(x) U KacaTeabHas K HEMY

B TOUKE ¢ a0cuuccoiix,. Haliure 3HaueHue Mpou3BoIHON (PYHKIIUUS(X) B TOUKEX,.
YA

(x—2)(x+3)
“x-g 0

8. (2 6amna)Accnenosars Gynkimio f(x)=x’ — 3x 1 HOCTPOUTH €€ rpaduK.

7. (2 6anna)Pemnre HEPaBEHCTBO:

JIOnmoJIHUTEJIbHAA YACTh

IIpu evinonnenuu 3adanuna 9 3anumiume Xx00, 000CHOBAHUE peuwleHUs U
HOJIYYeHHbLIL Oneem.

9. (3 Oamna) ®upme «CamoBom» BBICIAIOT YYACTOK 3eMIM Iuomanesio 100 M2
[IpennararoT yeTbipe ydacTka pa3HbIX pasMmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii
y4acToKk oa00put aupektop ¢Gupmbl «CagoBOJ», yUWTHIBAs, 4TO HEOOXOAUMO OyJleT
MMOCTaBHUTh 3200 MO IMepUMETPy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHuA

OrBer B b A B 8 1,25 | (-3;2), - 10x10
(8; Fo0)
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3.5 Muozozpannuku u mena epawieHus

Oébpazoeamenvnvle pe3yromamot, noodaexcauiue nposepke (3j1emMeHnvl):
[1P6 1, ITP6 6, TTPG 9, ITP6 10, ITP6 11, ITP6 12, I1P6 14.

[TPy 1, TPy 12, I1Py 13, I1Py 14, TPy 15, TTPy 16, [TPy 18, I1Py 19.

OK 1,0K2,0K 3,0K4,0K 5, 0K 6, OK 7.

Teopernyeckne BONPOCHI:

Nk W=

[IpopomxuTe onpeneiieHue:
[IpopomxuTe onpeneseHue:
IIponomxuTe onpeneeHue:
IIponomxuTe onpeneseHue:
IIponomxure onpeneneHue:
CdhopmynupyiiTe CBONCTBO O MPOTUBOJIEKALINX I'PaHAX MMapaiesenumnesa.
ChopmynupyiiTe CBOMCTBO 0 AUArOHAJIAX Mapasuiesienunesa.

«MHOTOrpaHHUK — 3TO. ...

«IIpu3ma — 3710...».

«IIpstMOYTONBHBIN AapaJUIENENAIIE] — ITO. .. ».
«Ky0 —a3710...».

«I[Iupamupga — 3T10...».

8. CdopmynupyiiTe CBOHCTBO O JUAroHaJiM W JIMHEHHBIX  pa3Mepax

MPSMOYTOJIBHOTO NIapajuIeseuIeaa.

9. Kakas npusma Ha3bIBaeTCs IPsIMOM?

10. Kakast npu3Ma Ha3bIBA€TCS MPAaBUIIBHOM ?

11. PackpoitTe noHsATHE «IIPAaBUJIBHAS IUPAMUIAY.
12. Yro Takoe anodema npaBUIbHON TUPaMHUIbI?

13. B yem oTinuyne IOJIHOU
paMuIbl?

MMOBCPXHOCTH IIPU3MBI OT MOJIHOM IMOBCPXHOCTH

14. ChopmynupyiTe TEOpeMy O BBIUYHUCICHUM OOKOBOW TIOBEPXHOCTH MPSIMOM

IMIPU3MBI.

15. ChopmynupyiiTe TeOpeMy O BBIYMCICHHH OOKOBOW MOBEPXHOCTU MPABUIHHOU

IMUpaMHUIbI.

16. HazoBute mnpeameTsl u3 Baimieil mpodecCUOHATBHOM NEATeTbHOCTH, KOTOPHIC

UMEIOT (POPMBI MHOTOTPAaHHUKOB.

17. Kakrie MHOTOTrpaHHUKHU Ha3bIBAIOTCS MpaBWIbHBIMU? [lepeuncinure npaBuiibHbIC

MHOTOI'PaHHUKH.

18. [IponoikuTe onpeneneHue:
19. TIponomxure onpeaeicHue:
20. IIponoskute onpeaeneHue:
21. Ilponoikute onpeneneHue:

«Iumusap — 3T0. .. ».

«Konyc —3T10...».

«Y CEeUeHHBIN KOHYC — 3TO...».
«IIap — ar0...».

22. Yto siBnsieTca BBICOTOM yCEYEHHOTO KOHYCca?
23. Y10 sABIIAETCS OCEBBIM CEYEHHEM LWIMHAPA, KOHYCA, YCEYEHHOro KOHYyca,

mapa?

24. Tlepeuncnure eAMHUIIBI U3MEPEHHUS TUTOMIAINA, 00beMa.

25.Yemy paBHO OTHOUIEHHUE
IIPOCTPAHCTBE?

IUIOIIA/Ie TIOBEPXHOCTEH MOJO0HBIX (GUTryp B

26. Yemy paBHO OTHOILIEHHE 00BEMOB MOJOOHBIX (PUTYpP B MPOCTPAHCTBE?
27. HazoBute npeaMmeTsl U3 Bamiedl NpodecCHOHAIbHOU NEATETbHOCTH, KOTOPbIE
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UMEIOT (POPMBI TET BpaIllCHHUS.

KontpoJabHasi padora Ne6
Oo0s3aTeabHAA YACTDL
Ilpu pewenuu 3aoanuii 1-4 3anuwiume npasuUIbHLIIL OMEEM U3 Uemblpex

nPeOI0IHCEHHDIX.

1. (1 ©Oamn)B kakux eguHUIAX H3MEpseTCs  IUIONMIAJb  MOBEPXHOCTHU
MHOTOTpaHHUKA?

A) B rpagycax; b) B metpax; B) B kBagpaTHbIX MeTpax; ') B AByrpaHHBIX Ipajrycax.

2. (1 6amn) [Tnomaas 6OKOBOM MOBEPXHOCTH MIPU3MBI BRIUUCISETCS TTO (OPMYIIE:

A) S = Seoxt 2 Socii.; B) Seox =Pocs™H; B) S= Bsox + SSocu; I') SO0k =2P,™H.

3. (1 6amn)Yro sBHsIETCS OCEBBIM CEUEHHEM YCEUEHHOTO KOHYca?

A) paBHOOeApeHHBIN  TpeyroibHUK; b) paBHOOenpennas Tpanenus; B)
IPSIMOYTOJIbHUK; ) IpsiMOyTONIbHAS TpaneIusl.
4. (1 oOamn) Kakas ¢urypa mnomydaercs TpU BpaIIEHUA NPSIMOYTOILHOTO

TPEYroJIbHUKA BOKPYT OJIHOTO U3 CBOUX KAaTe€TOB?
A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuenHast nupamua.
Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume xo00 pewieHus u NOJYYEHHbLI Omeem.

5. (2 6anna) PeOpo ocHOBaHUS NPaBUIIBHOW TPEYroOJIbHOW MupamMuisl 3 M, anodema
6Mm. HaliuTe ntomaab OOKOBOM MOBEPXHOCTU MUPAMHUIBI.

6. (2 6amna) lnaronans Kyba paBHa 588. Haiinute ero ooOnem.

7. (2 6anna) [IpsAMOyTONBHUK CO CTOPOHAMH 8CM U 3CM BpaIaeTCsi BOKPYT OOJIbIIEH
ctoponbl. Haiinure o0beM, 1uromand OOKOBOW M ITOJTHOM IMOBEPXHOCTEH ITOJYYEHHOIO
Tena.

8. (2 6anna) BeruncnuTh MOBEPXHOCTh KPOHBI KyCTapHHUKA, UMEIOIero (opmy mapa
panuyca 0,5 M. B oTBeT 3anummTe 4nciio, J€JIEHHOE Ha 7.

/lonoJHUTEeIbHAS YACTh

Ilpu ewvinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOGAHUE peuwleHUA U
NOJIyYeHH bl Omeem.

9. (3 6amna) Co3parb MoJEeinb KIyMObl, UMewome ¢opMy KOMOMHMPOBAHHOTO
Ir€OMETPUYECKOTO Tella, BBIMOJHUTHL HEOOXOJIMMbIE pacyeThl (TUIomiaab, OO0beM,
KOJIMYECTBO U BUJIbI CAKEHIIEB).

[Ipeanonaraembie MOACIN KIIyMO:

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus
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OtBeT

27

2744

72
48 m;
64
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3.6 Ilepsoobpasznaa hynkyuu, ee npumenenue

Oobpazosamenvuble pe3y1omamel, noo1excaujue npogepke (I1emMennol):

[1P6 1, I1PG 4, TIP6 6, I1P6 14.
[IPy 1, ITPy 6, ITPy 7, IIPy 8, IIPy 9, ITPy 10, IIPy 11, ITPy 18, IIPy 19.
OK 1,0K2,0K3,0K4,0K S5, 0K 6,0K7.

TeopeTnyeckne BONPOCHI:
[Iponomxkure onpenenenue: «DOyukuus F(x) Ha3piBaeTcs ...».
Packporiite reoMeTpuYECKU CMBICI ONPEAECIEHHOIO UHTErpaa.
[Iponomxure onpenenenue: «KpuBonuHeHas Tpaneuus — 310...».
Chopmymupyiite popmyny Herotona-Jleitonmnia.
B uem 3akmrogaeTcst o0l BU BCEX MEPBOOOPA3HBIX ?
[Tepeuncnure mpaBuiIa BEIYUCICHUS HHTETPAJIOB.

SIS e ad a

KonrpoJuabHas padora Ne7
Oobs3aTeabHASA YACTh
Ilpu pewenuu 3ad0anuii 1-4 3anuwiume npPaAGUILHBIL Omeem U3 uUemvlpex
nPeO10HCEHHDIX.

1.(1  oGamn)ns kakoii w3 ¢yskuuii Pyskous  F(x)=x-3x*+1  saBusgercs
nepBoOOPa3HOI?

A) f(x)=3(x>-2); B) f(x)=3x(x*-2); B) f(x)=3x*-6x+1; I) f(x)=3x-6X.

2. (1 6amn) dana ¢pynxuus f(x)= 3x*+1. Yemy pasuaF(1)

A)2;B)4;B) 6;1) I5.

3. (1 6am) O6muit Bu Bcex nepBoooOpasHbIx s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
2

4. (1 6amn)BeruuciauTe onpeaeeHHbIA HHTErpal fxdx.
1

A)-1;B) 1;B)-1,5;T) 1,5.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHus U NOJYYEeHHbLIL OMeem.
5. (2 6anna) SdBnsercs mu F(x)=x’-3x+1 nmepsoobpaszunoii mia pyuxmun f(x)=3(x*-1)?
6. (2 6ana)3anaiite nepBoobpasnyio F(x) mus pynkiuu f(x)=3x-2X, €Clli U3BECTHEI
koopauHaTel Touku M (1, 4) rpaduxa F(x).
7. (2 6amma)Ha pucynke m3oOpaxkeH rpaduk pyakmun y=f(x), ompenenéHHON Ha
untepBaiie (—3; 11). Halinure HanmeHbliiee 3HaueHue QyHKIuuf(x)Ha orpeske [2; 9,5].
¥

A ¥ = flx)
3 : "R .
) / ‘-,l 11
NN N X
ALV
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8. (2 6amma)Ha pucynke nzobpaxen rpadux Hekoropoit pynkiuu y=f(x). [lonb3ysce
5

PUCYHKOM, BBIYUCIIUTE OIIPEACICHHBIN I/IHTerpanf flx|dx.
1

YA
4

s e s s e s s e e
[ ] Y e e

JlonmoJIHuTEJIbHAA YACTh

IIpu evinonnenuu 3adanun 9 3anuwiume Xx00, 000CHOBAHUE peuwleHUs U
ROJIYYEeHHbLIL Omeem.

9. (3 Gamna)BeruucauTh IUIOMIAAb KIYMOBI, MEPUMETP KOTOPOW OTrpaHUYHBAIOT
muann y=0, y=x, y=-2x+6. Pemuts aB8yms cnocobamu. Crnenars 4epTex.

ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHHSA
OtBer r A b r na x*-x*+4 -3 12 3
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3.7 Cmenenu u kopnu. Cmenennan pynkuus

OopazoeamenvHble pe3ynvmamol, noOAEHCAUUE npogepke (j1emMenmol):
I1P6 1, ITP6 2, TIP6 3, TTP6S, I1PG 6, TTP6 14.

[TPy 1, ITPy 5, ITPy 6, TPy 7, [1Py 8, ITPy 18, ITPy 19.

OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6.

Teopernyeckne BONPOCHI:

1. Cdopmynupyiite onpeaeneHue CTeneHHol GyHKINU.

2. Ilepeuncnure CBONCTBA CTEMEHHON (QYHKIIUH C IEJIBIM MTOKA3aTEIIEM.

3. Ilepeuucnure CBOMCTBA CTENEHHU C JCHCTBUTEIbHBIM IOKa3zaTeneM. [IpuBeaure
MIPUMEDPBIL.

4. Ilepeuncnure CBOMCTBA KOPHS HATypaJIbHOU crenieHu. [IpuBennre npumepsl

5. Ha yto HeoOxonMMO OOpaTUTh BHUMAHHWE MPU PELIEHUU HUPPALMOHAIBLHOTO
YPaBHEHUS YETHOM CTENEHU?

6. Uemy paBeH KOpEHb YETHOW CTEMEHU U3 oTpuliaTeabHoro yucna?llpusenure
IIPUMED.

7. UYemy paBeH KOpeHb HEUETHOM CTENEHU U3 OTpHUlaTeabHOro uncna? I[lpusenure
IIPUMED.

8. Ha 49To cTtouT OOpaTUTh BHUMAHUE TMPHU PEIICHUH HUPPAMOHAIBHBIX, APOOHO-
palMOHAJIBHBIX YPABHEHUN U HEPABEHCTB?

KontpoJuabHas padora Ne 8
Oo0s3aTeabHAA YACTDH
Ilpu pewenuu 3aoanuii 1-4 3anuwiume npPaAGUIbHLIIL OMEEM U3 UeMbIPeX

nPeO10IHCEHHDBIX.

1. (1 6amn)Mex 1y KaKUMU JIBYyMS HATYPAIbHBIMU YMCIIAMHU HAXOJUTCS YUCIIOY 197
A)19u20;b)2u3;B)18u19;I')3u4.

2. (1 6amn)Onpenennre KOpeHb ypaBHeHus x> =125

A)3.;b)-3;B)-5,T)5.

3. (1 6amn)PacnonoxkuTe B NOpsiIKe BO3pacTaHus uucna: 2; V5;v17

A) 2:35:¥17; B) 2;¥17;35; B) ¥5; 2; ¥17; IN) ¥17;2; V5.

4. (1 6amt) YMHOXkas 4uciia ¢ OJIMHAKOBBIM OCHOBAaHUEM, UX CTETICHH. .. ?

A) ymunoxaem; b) nenmum; B) cknaasiBaem; ') otHuMaeM.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHuA U NOJAY4YEeHHbLIL OMeem.
558, 2.9
a 1) . a )

048

5. (2 6anna)HaiiauTe 3HaYeHUE BBIPAKEHUS pu a=7.

(VIZ+VB)

6. (2 6amna)HaiinmuTe 3HaUueHNE BBIPAKECHHUSI 10496 :
7. (2 Oamma) Paccrosame ot HabOmomaTens, HaXOAMIErocs Ha HEOOJBIION

BI)ICOTehKI/IJ'IOMCTpOB Haj 36MJ’IéI>i, a0 H&6J’HOI[36MOI>1 UM JIMHUHW TOPHU30HTA BBIYHUCIIACTCA
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no Qopmye

8. (2 6amna) Pemurte ypaBHeHMe

9. (3 6aynna)Pemure rpaduuecku CUCTEMY YpaBHEHHUIA:

ITAJIOHbI OTBETOB:

[ =V2Rh

AOHOHHI/ITGJIBHaH 4acTb

Ilpu evinonnenuu 3adanusa 9 3anuwiume Xxoo0,
nOy4YeHHbLIl Omeem.

, TneR=6400 kM — paguyc 3emau. C Kakoil BBICOTbI TOPU3OHT
BUJICH Ha paccTossHUU 48 KuinoMeTpoB? OTBET BBIPA3UTE B KWIOMETPAX.

v —=32—x=2.

000cHOoBaHUe pewienun u

Homep 1 2 5 7 8 9
3a/1aHus
OtBer b r 49 0,18 -36 (1; 1)
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3.8 Ilokazamenvuan pynkuus

Oopaszoseamenvusle pe3yromamel, nodexcaujue npogepke (31emMennot):

I1P6 1, ITP6 2, TTPO 3, I1P6 4, I1P6 5, T1P6 6, ITPG 14.
[IPy 1, ITPy 5, I1Py 6, [TIPy 7, IIPy 8, I1Py 18, ITPy 19.
OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6.

Teopernyeckue BONpPOCHI:

1. Chopmynupyiite ornpeeneHue noka3aTeabHoN (QyHKIUU.

2. Ilepeuucnure cBOWCTBa MOKAa3aTEIbHON PYHKIIUU.

3. [lepeuncnure crocoObl peleHus MOKa3aTeIbHbIX YPaBHEHU.

4. Chopmynupyiite NpaBUIo peuieHus] IPOCTEHIINX MOKA3aTEIbHBIX HEPABEHCTB.

5. B gyem 3akmmrouaercs rpadUUecKuii croco0 peieHus: ypaBHEHUM.

6. [IpuBenuTe nmpumep GyHKIMOHAIBHONW 3aBUCUMOCTH TTOKA3aTeNIbHON (DYHKIIMH U3
pEAIbHOM KU3HU.

KontpoabHas padora Ne9

Oobs13aTebHadA YaCTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuIbHLIL OMEEM U3 Uemblpex

nPeO10HCEHHBIX.

I. (1 6amn)llpu kakom 3HaueHMH a (QyHKUUS y=a* ObIBaeT Ha Bcel obiacTu
onpeaenaeHus ?

A) azi; B) a=8,25; B) aZ%; ') a=V3.

2. (1 ©Oamm)Ha pucynke uzo0Opaxén rpadpux @ynknuu Bupaf(x)=a*. Haiinure
3HaueHuef(2).
VA

::f'

flx)=a"

e

U .. X
A) 25.; B) 5; B) 32; I') HeT BepHOrO OTBETA.

3. (1 6amn) @yukuus 3amaHa GOPMYIIOi: f(x)=(%) . Uemy pasHo f(-2)?

A)-7: B)-4;B) 4T) /2.

1 x—13

— =3.
4. (1 6amn) Kopenn ypaBHeHH;{<9) ?
A)12,5;b) 13; B) 14;T') 15.
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Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHusA U NOJY4YEeHHbLIL OMeem.

5. (2 6anna) Haligure KopeHb ypaBHeHus 3*2-5%3"=12

6. (2 6amna) CKOJIBKO LIENBIX PEIICHUM UMEET HEPABEHCTBO 1 <7¥'<49?
_ 25—8x —x2
7. (2 6amna)Haiigure Touky MakcumMyma pyHKIUN Y= .

8. (2 6ama)B xone pacnaga paMOaKTUBHOTO M30TOIA €r0 Macca yMEHBIIAETCs 10

3aKoHy

(t) =mg - 2_t/T

Taemy— HadaJlbHasd Macca u30Tolia,l — BpeM:, npomeamee OT

HAYaJIbHOTO MOMEHTa,7 — Mepuoj nojypacnaja. B HauajabHBI MOMEHT BpeMEHH Macca
uzorona 184 mr. Ilepuos ero momypacnaaa cocrabnsger 7 MuH. Haiinure, yepe3 CKOIBKO

MUHYT Macca u30Torna 0ynet paBHa 23 Mmr.

ﬂOHOJ’lHI/ITeJIBHaﬂ 4acTb

Ilpu evinonnenuu 3adanus 9 3anuwiume Xxoo0,
NOYyYeHHbLIl Omeem.

000cHOBaHUE pewienun u

2 x=
9. (3 6anna)Pemute rpaduuecku cucteMy ypaBHEHUI: Y _;:
ITaJI0HBbI OTBETOB:
Homep 7 8 9
3a/1aHUA
OTtser -4 21 (2; 4)
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3.9 Jlozapughmel. Jlocapugpmuueckan pynkuus

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):

I1P6 1, ITP6 2, TTPO 3, I1P6 4, I1P6 5, T1P6 6, ITPOC 14.
[IPy 1, ITPy 5, I1Py 6, [IPy 7, IIPy 8, I1Py 18, ITPy 19.
OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6.

TeopeTnyeckne BONPOCHI:
Cdopmynupyiite onpeaenenue gorapupmMuyeckor GyHKINH.
[lepeurcnure cBoMCTBaA JorapupMUyIecKor HyHKINH.
ITponomxkure onpenenenue: «Jlorapudm — 3to...».
Yemy paBeH sorapudm npousBeneHus?
Yemy paBeH jorapudm yacTHOro?
[TpuBenuTe npuMepsl JorapuPpMUUECKON CIUPaIN B IPUPOJIE U B OKPYKAIOIIEM

SN

MUDE.

7. Ha uro crour o0OpaTuTh BHHUMAaHHE TPU PEIIEHUU JOTrapu(PMHUUECKUX U
ypaBHEHUI U HEPABEHCTB?

8. Ilepeuncnure crocoObl pemeHus JorapupMUIecKuX ypaBHEHUH.

9. CdopmynupyiTe TpaBWIO  PEIICHUS  OPOCTEUIIMNX  JorapupmMuyecKux
HEPaBEHCTB.

10. B yem 3akmtovaercs rpaduyeckuii crnoco0 pelieHus ypaBHEHUN.

11. I[IpuBeaute mnpumep (YHKIHOHATBHON 3aBUCUMOCTH  Jorapu(pMUUYECKOn
GyHKIMU U3 peaTbHOM KU3HH.

KontpoabHasi padora Nel(
Oo0s3aTeabHasa YacTh
Ilpu pewenuu 3a0anuii  1-4 3anuwiume npaeuUNbHLLIL OMeEem U3 UemMblpex

npeo10IHCeHHbIX.

1. (1 6amm) Kakas u3 yHKImii Bo3pacTaeT Ha Bcei 00J1acT OnpeieTIeHuUs ?
A) f(x)=log X; B) f(x)=0,7"; B) f(x)=x’; T) f(x)="81%.

2 —
2. (1 6ann)Ykaxkure 061acThb onpeaeneHus Gpynkuuu f(x/=Ig XX+73

A) (-7; 1,5); B) (-o0; -1,5), (7; +00).; B) (-1,5; 7); T') (-00; -7), (1,5; +o0).

3. (1 Gamrn)PacmonoXuTh B MOPsAAKE Bo3pacTanus: 10g,;4; log 0,50,4,10g0,5%,
A) log0’54; log0)50,4;log0’5% : B) log0,54;10g0,5%; log,;0,4;

B) logo)si;log0,50,4;10g0’54 ; T) log0,50,4; logo,si;logo,54_

4. (1 6ann)Haiiaure KOpeHsb ypaBHeHI/ISIIOg4(5 —x)=12.
A)11;B)-11; B) -3; T) 3.
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Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHusA U NOJY4YEeHHbLIL OMeem.
1
5. (2 6anna)Onpenenure 3Ha4eHNE BhIpaskeHus log,2+log 3+2" "

6. (2 6amta) Ykakure HaMMEHbIIIee 11eJ10€ PEIICHHE HEPABEHCTBA!
log,(6x—4/>2,

7. (2 6anna)HaiiauTe Touky MakcumMyma GyHKIHH Y 81n (x + 7) —8x+3.

8. (2 6amna)/lyis oborpeBa MOMEINICHHsI, TEMIIEPATypa B KOTOPOM TOJIIIEP>KUBACTCS Ha
ypoBHe T,=15° depe3 pamuarop OTOIUIEHHS MPOIYCKAIOT Tropsiuyr Boay. Pacxon
poXoAIIe uepe3 TpyOy paauaropa Bojabl m = 0,6 xr/c. ITpoxoas mo Tpybde paccrosiHue
X, Bona OXJIAXKIAeTCsd OT HadalbHOU Temneparypsl T,=91° mo temmeparyps! T, anqéM

T, — T Br-c
x=a logy ———— ¢ =4200— Y= 28 &
Y T—T, rae Kr-°C — TemmoéMKoCTh BOJbI, C —

ko3 duiment Termoodmena, a & = 0,8 — nocrostanas. Haitaure, 10 kaKoil TeMIepaTypbl
(B rpagycax llenbcus) oxmmanaurces Boja, €cliv JUIMHA TPyObI paguaTopa paBHa 144 M.

AOHOHHI/ITCJILHZIH 4acTb

Ilpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHO8aAHUE peUIeHUA U
HOJIYYeHHbLIL OMeent.

+2x=1log,135—Io
9. (3 6anna)Pemure rpaduecKu CUCTEMY YpPaBHEHUI: y+2x=log, 830

2y—3x=6
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a/IaHUA
OTtBer A r A b 5 3 -6 34 (0; 3)
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3.10 Muooscecmea. Inemenmul meopuu 2paghoe

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):

I1P6 1, T1PO 2.

IIPy 1, ITPy 2, ITPy 3.
OK 1,0K 4, 0K 6, 0K 7.
K 1.2

TeopeTnyeckne BONPOCHI:
Cdopmynupyiite onpeaeneHne MHOKECTBA.
[Iponomxkure onpenenenune: «OObEIUHEHUE MHOXKECTB — ATO. .. ).
[Tponomxkure onpenenenue: «llepeceyeHue MHOXKECTB — ATO. ...
[Iponomxkure onpenenenue: «Pa3HOCTs MHOXKECTB — ATO. ...
N306pa3ute o0beuHEHNE ABYX MHOKECTB Ha Kpyrax Juiepa.
N3006pa3uTe nepeceueHne Tpex MHOKECTB Ha Kpyrax Disepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPIIMHOM, peOpom
rpacda?
8. Kak naiitu ctenens BepimuHbl rpada?
9. HazoBuTe OTAMYHUTENBHBIE YEPTHI MMOJTHOTO U HETIOTHOTO rpadoB.
10.HazoBuTE OTIUYUTENBbHBIC YEPTHI CBA3HOTO U HECBSI3HOTO rpadoB.

Nk =

KonTpoannasi padora (Nel3)
Oo0a3aTeabHad YaCTh
Ilpu pewenuu 3aoanuii 1-4 3anuwiume npPasUIbHLIIL OMEEM U3 UembIpex

npeo10HCeHHbIX.

1. (1 6amm) Kakas oneparnus n3o0pakeHa Ha Kpyrax Diinepa?

Q.

A)E=AuB;b)E=4nB B)E=4\5,T) E=A-B.

2. (1 6amn) Kaxoit rpad npencrasien?

A) nonnsiil; b) Henonuelil; B)  JIEPEBO; I') HyJieBOi.

3. (1 6amn) ITarepo pabounx BCTPETUIUCH MPU BBICAJIKE IIBETOB B KIIyMOBI. CKOJIBKO
BCEro ObUIO CAEIaHO PYKOIOXKATHI

A)10;Bb)11;B)5;T) 6.

4. (1 6amn) OnpenenuTe CTENEHb BEPIIUHBI B:
A

E F
A)8;b)11;B)3;1)5.
33



Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHusA U NOJY4YEeHHbLIL OMeem.

5.(2 6amna) 1. Janbr 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anummre 1 n300pa3ute rpaduaeck HOBOe MHOKECTBO E: a) £= AuB;0)E=ANSB.

6. (2 6amna) Konunsl [1Py3bs 3aHMMAarOTCS KAKUM-HUOYIb BUJIOM ciopTa. 14 3 HUX
yBIekatotcst pyToosiom, a 10 — Gacker6osioMm. U TOIBKO 1BOE YBIEKAIOTCS U TEM U
[IPyrum Bugom cniopra. Cxkonpko [IPy3ei y Tomm?»

7. (2 6anna) Ha pucyHnke — cxema J0por, CBSI3bIBAIOIINX TOpOJACKHE nmapku A, b, B,
I', 4, E. I1o kaxxa0# 10pore MOXKHO JABUTATHCS TOJBKO B OJJTHOM HAIIPABJICHUHU, YKA3aHHOM
cTpesikoil. CKOJIBKO CYIIECTBYET Pa3INYHBIX H}Q{“eﬁ u3 napka A B mapk E?

<\<\
AN

8. (2 6amna) MoXHO U HapuCcOBaTh M300paKEHHBIM Ha PUCYHKE rpad HE OTpbhIBas
KapaHJanI oT OyMaru 1 mpoBOs Kaxa0e peopo pOBHO OJIMH pa3?

AOHOJIHI/ITGJILHZIH 4acTb

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHOBaAHUE peUIeHUA U
nOyYeHHbLIL OMmeem.

9. (3 6anna) [lepByro MM BTOPYIO KOHTPOJIbHBIE paOOThI IO MAaTeMaTUKE YCHEIIHO
Hanmucav 33 CTyJEHTa, NMEPBYIO WIH TPEThIO — 31 CTyaeHT, BTOPYIO WM TPEThO — 32
ctyneHta. He MeHee NIBYX KOHTPOJBHBIX PaboT BeImoJHWIA 20 cTyneHTOB. CKOJBKO
CTYJICHTOB YCIEIIHO PEIININ TOJIbKO OJIHY KOHTPOJIbHYIO paboTy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHudA
OTBer B b 10 I - 22 8 HET 18
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3.11 Jnemenmovt KOMOUHAMOPUKU, CHIAMUCMUKU U MEOPUU 8EPOAMHOCH Il

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):

[1P6 7,
ITPy 1,

I1P6 8, I1PG 14.
[Py 2, 1Py 3, ITPy 4, [1Py 12, ITPy 13, 1Py 14, IIPy 18, ITPy 19.

OK 1,0K 2, 0K 3, OK 4, OK 5.
IIK 1.2.

1.
IpuMep.
2.

© NN kW

9.
10.
11.
SBJICHUSIX.
12.
SBJICHUSX.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Teopernyeckne BONPOCHI:
[Iponomxkure omnpenenenue: «CmydailHoe coObiTHE — 3TO...». IlpuBenure

[TpuBeauTe npuMep JOCTOBEPHOTO COOBITHSI.

[IpuBeauTe NpuMep HEBO3ZMOKHOTO COOBITHS.

[Iponomxkure onpeneneHue: «BepoaTHOCTb CIIy4yaliHOTO COOBITHS — 3TO. .. )».
ChopmynupyiiTe npaBUiIo HAXOXKICHUS CII0KEHUS] BEPOATHOCTEH.
CdhopmynupyiiTe MpaBUIO YMHOKEHUS BEPOSATHOCTEN.

Kak HaliTu cpenHee apupMeTnueckoe YucaoBoro psaa?

Kak HaliTu MeuaHy 4MciIOBOro psijga?

Kak Beruncisiercsa pazmMax 4uciIoBOro psaa?

Jl5g yero HyXHbI AUarpaMmsbl, rpaguku? Ilepednciure BUABI AUArpaMM.
[IpuBenuTe mpUMeEphl MPOSIBICHUS 3aKOHA OOJBIIMX YHCEN B MPUPOAHBIX

[TpuBeauTe NpruMepbl MPOSBIEHUS 3aKOHA OOJBIINX YHCEI B 0OIIECTBEHHBIX

Uro n3yvaeT craTucTuka’?

[Tponomkure onpenenenue: «CodyeTaHue — 370. ...
[Iponomxure onpenenenue: «Pazmenienue — 310...».
IIponomxure onpenenenue: «llepecTaHOBKU — 3TO...».
[IpuBenuTe NpUMEP MHOKECTBA U3 PEAIBHON KU3HU.
IIpuBenuTe npuMeEp ONEepany NEPECECUEHUST MHOKECTB.
[TpuBeauTe npuMep onepanuu 00ObeIUHEHNUSI MHOKECTB.
[IpuBeauTe npuMep onepanuy pa3HOCTH MHOKECTB.
Packpoiite noHsTUs «Tpady, «I€peBO», KLUUKID).

KonTpoabHasi pabora Nell
Oo0sa3aTeabHasa YaCcTh

Ilpu pewenuu 3a0anuint 1-4 3anuwiume npPasuUIbHBIIL oOmeem U3 Uemovlpex
npeo10IHCeHHbIX.

l.

(1 ©Oamn) KomOuHaTopuka— 3TO pa3fes MaTeMaTHUKH, OTBEYAIOIMIMA Ha

BOIIPOCHI CKOJIBKUMU CITOCOOaMU, MOKHO BBIOPATH SJIEMEHTHI ...
A) 3aaHHOTO KOHEYHOI0 MHOKecTBa; b) OeckoHeuHoro mHoxkecTBa; B) modoro

MHO>KECTBA;

') uppanOHaIbHBIX YHCEIL.

2. (1 6amn) CoenuHeHus U3 n anneMeHToB, orauyatomuecs [IPyr or I1Pyra Tosbko
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HOPSIKOM PACIOJIOKEHHUS B HUX JIEMEHTOB, Ha3bIBAIOTCSL:
A) nepecranoBkamu; b) coueranusimu; B) pazmenienusimu; [') komOuHanusiMu.
3. (1 6ayun) Yncnmo Bcex BO3MOXKHBIX Pa3MEIICeHUH BRIYUCIISETCS 10 (hopMmyIie:

A) Al'=nln—m|; B) Al=n[n—1]...(n—m+1); B) A?Zﬁ; I') Ay'=n(n+m|

—m)!

4. (1 6amn) ['pynnupoBka — 3710...

A) ymnopsigoueHue eAMHUI] COBOKYIHOCTHM MO MpHU3HAKYy; b) pa3OueHue enuHuIl
COBOKYNMMHOCTM Ha TpYMNIbl IO Tpu3HaKy; B) o0000meHne eauHUYHbIX (akToB; [)
000011IeHHEe STUHUYHBIX IPU3HAKOB.

Ilpu eévinonnenuu 3ad0anuil 5-8 3anuwiume x00 peuwieHusa u NOYYEHHbLI OMmeem.

5. (2 6amna)B cpennem u3 2000 camoBBIX HACOCOB, MOCTYHHUBIIUX B MPOAAXKY, 6
noaTekaroT. Haliiure BEpOSATHOCTh TOTO, YTO OJMH CIyYaiHO BBIOPAHHBIN JIJIT KOHTPOJIS
HAcoOC He MOATeKaeT?

6. (2 6amna)CpaBHUTH BCXOXKECTh CEMSIH JIOOBIX TPEX BUAOB OJHOJICTHUX LIBETOB 32
nocieanue 3 roga. CoCTaBUTh AMarpaMmy 1o HailJIeHHbIM JaHHBIM. CenaTh BHIBOIBI.

7. (2 6anna) L{BeToBOAY MPEIIOKUIA YKPACUTH KIIyMOY IIBE€TaMU, UCIIOJIb3YS 3 BUJIA.
CKOJIBKO pa3IMYHBbIX BAPUAHTOB €CTh Y 1IBETOBOJIA, €CIU €CTh BHIOOP M3 5 BHUJIOB pa3HOU
paccaabi?

8.(2 6amna) CKOJIBKUMH CIOCOOAMH MOKHO TTOCAIUTh 4 KyCTapHUKa B OJUH Psi?

JlonoTHNTEeNbHASA YACTh

Ilpu ewvinonnenuu 3a0anusa 9 3anuwiume Xx00, O000CHO6AHUE peWIeHUA U
nOy4YeHHbLIl Omeem.

9. (3 6amnma) YToOBl MOCTYNMUTh B MHCTUTYT Ha CHEIHAIBLHOCTH «Macrtep caoBo-
NapKOBOTO U JaHAIMA(PTHOTO CTPOUTEIHCTBAY, A0UTYPUEHT HOJbKeH HaOpaTh Ha EI'D He
MeHee 70 OamioB MO KaXAOMy M3 TPEX MPEIMETOB— MaTe€MaTHKa, PYCCKHH S3BIK U
WHOCTPAaHHBIA A3bIK. YUTOOBI MHOCTYNUTh Ha cHeuuagbHOCTh «Kommeprus», HYKHO
HaOpath He MeHee 70 OayuioB MO KaXIOMYy M3 TPEX MPEIMETOB— MaTeMaTHKa, PYyCCKUUI
SI3BIK U OOILIECTBO3HAHUE.

BepositHocTh TOro, uyrto abutypueHt 3. mnoiayduuTr He MeHee 70 OamioB Mo
Maremartuke, paBHa 0,6, mo pycckomy sa3biky— 0,8, 1o mHOCTpaHHOMY sI3bIKYy— 0,7 H 1O
obmectBo3Hannio— 0,5.

Haiinure BeposiTHOCTH TOTO, YTO 3. CMOXKET MOCTYNHUTh XOTS Obl Ha OJHY U3 JABYX
YIOMSIHYTBHIX CIIELIMAJIBHOCTEN.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHUA
OtBer A A B A 0,997 - 10 24 0,408
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3.12Ypasenenus u nepasencmea

Oobpaszosamenvuvle pe3yromamel, nodnexcaujue npogepke (I1emMennol):
[1P62, I1PG3, ITPG 14.

ITPy 1, ITPy 5, ITPy 6, [1Py 7, [Py 8, I1Py 11, ITPy 18, IIPy 19.

OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6.

Teopernyeckue BONMPOCHI:
Yro Ha3bIBaeTCA ypaBHEHUEM ?

YTo 3HAUUT PELIUTh ypaBHEHHE?
YT0 Takoe KOPEHb YPABHEHHUS ?
Yrto Ha3bIBaE€TCA HEPABEHCTBOM?
YTO 3HAYUT PEMINTh HEPABEHCTBO?
B gewm 3akirogaercs «MeTo] HHTEPBAIOBY?
Yo Ha3BIBACTCS PEIICHUE CHCTEMbI YPaBHCHHIA?
UTO 3HAUUT PENIUTh CUCTEMY YPaBHEHUI?
[Ipu pelieHnn KakKuX ypaBHEHUI U HEPABEHCTB, CIEAyeT 0OpaTUTh BHUMAHUE
Ha 00J1acTh AOMYyCTUMBIX 3HAUEHUI?
10. Ilepeuuncnure crocoObl pelieHns YpaBHEHUH.
11. Ilepeuncnure criocoObI pelIeHNs CUCTEM YPaBHEHUH.

A N A o

KontpoabHas padora Ne 12
Qos3aTeabHAsA YaCTh
Ilpu pewenuu 3a0anuini 1-4 3anuwiume npasuNbHLLIL OmMeEemMm U3 UeMbIPEX

npedﬂoofceunblx:

1. (1 6amr) Kakoe u3 uucen siBnsiercst KopHeMm ypaBHeHus log,(x+1)=1
A)-1;b)2;B) 1; 1) 0.
2. (1 6amn) Kakue U3 ypaBHEeHUM UMEIOT O0JI€€ OTHOTO KOPHSI?
A) x*-6x+5=0; B) 3*?=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6aw1)Onpesenute By ypashenus ¥V 52— X =2.
A) nuneitHoe; b) kBagpatHoe; B) uppaunonansHoe; ') paunoHaibHoe.

4. (1 6amn)OnpeenuTe HaNMEHbIIEE [EJI0e PEIICHHe HepaBeHeTBa 5™ <17
A)-3;B)0; B) 3; T) -4.

Ilpu evinoanenuu 3a0anuii 5-8 3anuuiume xo00 pewieHus u NOJYYEHHbLI OMmeem.
5. (2 6amta) Haiinure kopens ypaBHenns | x-3 | =2

x—y=28,
6. (2 6amna)PemuTe cuctemy ypaBHEHUN {2x "% - 16,
2x* — Sx
— <X
x—3

7. (2 6anna) Penure HepaBEeHCTBO
8. (2 6amna)PemuTe ypaBHeHHE (2x—3)V3x*~5x—2=(0
AOHOHHI/ITCJILHaSI 4acTb
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Ilpu evinonnenuu 3adanusa 9 3anuwiume Xxo0,
nOy4YeHHbLIl Omeem.

9. (3 6amma)Pemute ypaBHEeHHE

2sin%x — V3 cos (E —x

0bocHoBaHuUe pewienun u

= 0.
2 ) . YKaXXuTe KOpHU

3x ]
— 37| .
ATOTO ypaBHEHHUSI, MPUHAJICIKAILIUE OTPEIKY l 2
ITaJIOHBI OTBETOB:
Homep 1 2 3 5 6 7 8 9
3aJaHUA
OTtBeT B | A | B 1;5] (10;2) | (—eo; OJU[2; 3| -1; 27577?”, 87”, 3
B 6
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3.13 MamemamuuecKkuit PAKmMuKym
Oopa3zoeamenvubie pe3yibmamol, nooneHcaujue nposepke (j1emennol):
[1P6 2, ITP6 3, TTP6 14.
[Py 1, ITPy 5, ITPy 6, [1Py 7, I[Py 8, I1Py 11, ITPy 18, IIPy 19.
OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6.
K 1.2

Teopernveckue BONMPOCHI:
UYto Ha3bIBaeTCS MaTpUIIEh?

UTto Ha3bIBAETCS ONPEAEIUTENEM BTOPOTO, TPETHETO MOPSIKOB?

Yro npencraBisger coo0r Yyucio 1?7

Kaxoe uncno Ha3pIBalOT KOMILJIEKCHBIM ?

Kak HaiiTh MOy b KOMIUIEKCHOTO yncia’?

Kak HaiiTu apryMeHT KOMIUIEKCHOTO 4Kciia’?

Kakue cymectBytoT (pOopMbl KOMIUIEKCHBIX YKCe1?

[Io kakuM mnpaBUiIaM OCYUIECTBISIOTCSA IEUCTBUS HAJ KOMIUIEKCHBIMM YHCIAMHU B
TPUTOHOMETPUUECKON (popme: Tpou3BeIcHUE, BO3BE/ICHUE B CTEIIEHbD, JAeJIeHHE?

9. Ilo kakuMm mpaBUJIaM OCYUIECTBIIAIOTCSA JEUCTBUS HAJl KOMIUIEKCHBIMM YHCJIAMHU B
NoKa3aTeNbHON (popMe: IPOU3BEICHUE, BO3BEICHUE B CTENECHD, Je/IeHUE?

10. Yro HazbiBaercs rpadom?

11. /laTe onpeaeneHue rpada.

12. Kakue geranu npu nzo0paxeHuu rpada He BaKHbI?

13. Uto Ha3pIBaeTCA MapUIPyTOM, LENbBIO, IUKIOM?

14. Yto Ha3bIBaeTcs n-pakropuaiom?

15. Kakue coObITHSI Ha3bIBAIOTCS HECOBMECTHBIMH, MPOTUBOMOJI0KHBIMU, HE3aBUCUMBIMH,
3aBUCUMBIMHU?

16. Uto Ha3pIBaeTCs YCIOBHOW BEPOSTHOCTHIO?

17. ChopmynupyiTe TEOPEMBI CIOKEHHUS 1 YMHOKEHUSI BEPOSITHOCTEH.

18. Kakas BenmrurHa Ha3bIBACTCS CIy4alHON?

19. Kakas cinyvaiiHasi BETMYMHA HAa3bIBAETCS IUCKPETHOM ?

20. Onumute cxemy bepuynnu. Kakue sinemeHTapHbIe COOBITHS TOBTOPSIOTCS B ITHUX
onbITax?

21. 3anummure Gpopmyny beprymu.

22. Yro Ha3bIBaeTCA 3aKOHOM pacIpeAesieHNs CITy4YaiiHON BETUYHHbI?

23. Kakoif 3aKOH pacrnpe/ieseHrs Ha3bIBaeTCsi OMHOMUATBHBIM?

PN B LD =

KounrpoabHas padora Ne 13
Oo0s3aTeabHAA YACTDL

4 -2 5
A=l0 2 3
1. Boluucnure onpeaenuTeNb -1 3 0 yero MMHOP M31.

NN
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2. Haiiiute penieHne CUCTEMbI JIMHEWHBIX YPaBHEHUM ‘
WIn
3. Ha xoopIMHATHOM ITIOCKOCTH JIaH TPEYTOJbHHUK BEPIINHBI, KOTOPOTO PACHOJIOKEHBI B

touka A (0; 0), B (5; 3) u C (4; 4). HaifTu moimaip JaHHOTO TPEYTrOJbHHKA.

Syl

X1
el

)
X3 A xy
a

X X2
4. Onpenenute 4ucao pedep, MHIUIESHTHBIX BepUIMHE ~ 3:

5. IIpou3BOaUTCS UCHBITAHHWE AECTANM Ha HAAECKHOCTh. BEpOATHOCTH OTKA3a JIETAd 3a
Bpemsi wucneitanuss paBHa 0,3. CocTaBuTh OMHOMMAJIBHBIA 3aKOH pacrlpeeraeHus
CIIy4allHOM BEJMYMHBI X — YHUCIO OTKA3aBIIMX JETalle U3 TpeX, MOJABEPTHYBLIMXCS
McIbITaHuI0. HalTH YnclioBble XapaKTepHCTHKY 3TOH BemmauHb!: M (X)), DY) o(X)
WIn

Nmerotcs 20 cBeTodopoB Ha CKIAJE, 5 U3 KOTOPBIX YeThIpex3HauHble. Haymauy Oepyt 3
ceetopopa. CocTaBUTh 3aKOH pacHpeleieHHs] CIydalHOM BenuuuHbl X - 4YHUCHa
YEeThIPEX3HAYHBIX ~ CBETO(POpPOB, OKa3aBIIMXCS B  BblOOpke. Halitu  yucioBbie

XapakTepucTuky 371o# Benmunnpr: M (X) | DX) o (X))

6. HalimuTte KOMIUUIEKCHO€ M TIOJIHO€ CONPOTUBJICHUE IIEMH, €CIU JIaHbl KOMILJIEKC

U=16,5+40; U ToKa

HaIpSHKEHUS 1=50+3] 3anuummre ypaBHEHHUE TOKA.

niim

&

2 -
U =30.cm I=15.">

JlaHBI KOMILIEKC HANpPsDKCHHUS A KOMIUIEKC TOKa . Haiinure xoMruiekc

COIIPOTUBJICHUA.
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3. ®oH/1 OLIEHOYHBIX CPEICTB JUISA PYOesKHOro KOHTPOJIsi (o utoram 3.1 — 3.4)

Obpazosamenvnvle pesyromamol, noonexcawjue npogepke (1emenniol):

I1P6 1, ITP6 3, I1PG 4, I1P6 5, I1P6 6, I1P6 9, I1PG 11, ITP6 12, ITP6 14.

[TPy 1, IIPy 6, TPy 7, ITPy 8, I1Py 9, I1Py 10, ITPy 11, ITPy 14, 1Py 15,
IIPy 16, ITPy 17, IIPy 18, ITPy 19.

OK 1,0K 2,0K 3,0K4,0K 35, 0K 6,0K 7.

IIK 1.2

Oo0s3aTeabHAA YACTH
Ilpu pewenuu 3a0anuit 1-4 3anuuwiume npasuIbHLLIL OMeEEmM U3 Uenmblpex

nPeOI0HCEHHBIX.
1. (I 6amm) Jamer toukm A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMeeT
cepenrHa orpe3ka AB — Touka M?
A)M(O0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) Ilpsambie AB u CJI nmapamiensubie. Kakoe pacnoniokeHrue UMEIOT
npsimbie AC u B/I?
A) mnapamnensHble; b) nepnenaukynsapeeie; B)  ckpemmBarotcs; 1)

x 3

COS — =

6

IICPCCCKAIOTCA.

3. (1 6amn)Haitnure KOpeHb ypaBHEHUS: 2 B orsere 3anuumTe

HanOOJIBIITUN OTPUIIATEIBHBIN KOPEHb.

A)-3;b)0;B)-2;T) -1.

4. (1  oOamm)Ha  pucynmke  wm300paxkeH  rpaduk  TPOU3BOIHOMN
byukuny=f(x).Ilpu xakoM 3HaUeHHU X (QYHKIHS MPUHUMAET CBOE HAHOOJIbIIEE

3HAYEHHE Ha OTpe3ke[-4; -2] ?

..ll

R4 = f'(x)

=Y

o] 1

A)0,5;Bb)-4;B)-5;I) 1.

Ilpu evinonnenuu 3adanuit 5-8 3anuuwiume x00 pewieHus U NOTYUEHHbLI
omeem.

5. (2 Oamna) BepxHue KOHIIBI JIBYX BEPTUKAJIbHO CTOSIIMX CTOJIOOB,
YAQIEHHBIX Ha paccTosHHEe 4 M, COEIMHEHBl NepeKIaInHOi. BricoTra oaHOTO
cronba 10 m, a [TPyroro 7 m. Haliiure ajinHy nepekiaiuHbl.

6. (2 6amma) Hausl wetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 1A(3,2,2)



Hoxaxwure, uto orpe3ku AB u CJl neprneHanKyasipHbI.

7. (2 6amna) JlBurasch co CKOpocTbioU = 3M/C, TpakTOp TalIUT CaHU C
cunout F=40 xH, nanpaBieHHON ITOA OCTPBIM YINIOMOK TOPU30HTY. MOIIHOCTSD,
pasBMBaeMas TPaKTOPOM, Bhraucisercs mo (opmyineN = FUcos a.Haiigure, npu

KH - ™
KaKoM yrJiec(B Tpaaycax) 3Ta MOIHOCTh OyzeT paBHa 60 kBt (kBT—»9310 € ).

8. (2 Oamma) MarepuanbHas TOYKAa JBWKETCA MPSMOJUHEHHO 0
3akoHyX(t)=t*-13t+23(raex — paccTOSHUE OT TOYKH OTCYETa B METPaX,! — BpPEMs
B CEKyHJaX, U3MEPEHHOE C Hauaja JABWXeHus). B kakoil MoMEHT BpeMeHHU (B
CEKyHJax) ee CKOpocTh OblIa paBHa 3 m/c?

JlonmoJHUTEIbHAA YACTh

IlIpu evinoanenuu 3adanusa 9 3anuwiume x00, 0060CHO8aHUE peUleHUA U
NOJIYYEeHHBLIL Omeem.

9. (3 6amna) Pa30ouTh BETHUK MPSIMOYTOJIBHON (OpMBI (OTHOIIEHHE CTOPOH
2:3) Ha YacTH pas3IMYHON IUIOMAAU. YKa)XUTE pa3HbIM IIBETOM MapaljiebHEIE,
MEePIEHAUKYJISIPHBIE, CKpEIIMBAIOLIMECS OTpe3Ku. PaccuutaTh KOJIMYECTBO
CaXCHIICB I[BETOB MJIsi Kaxaoro cektopa. OPopMHUTH CXeMy IBETHHKA (MOMXHO
UCIIOJB30BaTh KoMIbIoTep). Hampumep

ITAJIOHbI OTBETOB:

Howmep
3aJaHus

OTBer A I I b 5 - 60 8 -




4. ®oH OLIEHOYHBIX CPEICTB AJIsl MPOMEKYTOUHOI aTTecTalNu (IK3aMeH)

Ha BbImonHeHNE MUCHMEHHOW YK3aMEHAIIMOHHOW pabOThI MO MAaTeMAaTHUKE
naetcsa 3 actpoHomuueckux yaca (180 MunyT).

DK3aMeHallMOHHAs paboTa COCTOMT HMX 2-X 4dYacTel: O00sS3aTeIbHON M
JIOTIOJIHUTEIILHOM.

OOsi3aTenbHass 4YacTh COACPXKUT 3aJaHUSI MUHUMAIBHOTO 00s3aT€IbHOTO
YPOBHS, JOMIOJIHUTEJIbHAS YacTh — 00JIee CIO0KHbIC 3aaHusl.

[Ipu BBIMOSHEHUH 33a/IaHUI 00S3aTEIBHOM YacTH TPeOyeTCsl MPECTABUTh X0/
pelieHrs U yKa3aThb IOJYyYCHHBIM OTBET. 3a MPaBUJIbHOE BBITIOJIHEHHE JI000r0
3aIaHusl U3 00s3aTebHOM 4YacTH oOydaromuidcs mnojydaete oaud Oamin. [lpwu
BBITIOJIHEHUH 3a/IaHHsI U3 TOTIOITHUTEIBHOM YacTh HEOOXOAMMO MOIPOOHO OMKCATh
XOJl peuieHus U AaTh OTBET. [IpaBUiIbHOE BBITIOIHEHUE 3aJaHUM JOMOJHUTEIBHON
4acTH olleHnBaeTcs 3 O6aymamMu uin 1-2 6aniamMu 3a YaCTHYHOE pelieHue.

baibl, nosrydeHHbIE 32 BCE BBIIIOJIHEHHBIE 3aJJaHUSI, CYMMUPYIOTCHA.

IlIkana nepesooa 6an106 6 OMMEemMKU NO NAMUOALILHOU cucCmeMme

Ommemka Yucno 6annos,
Heo0xXo0umoe 0151 NOJYYeHUs OMMEMKU

«3» (y008.) 6-9

10-14
«4» (xopomo) (He MeHee 00H020 3a0aHUs
U3 OONOHUMENLHOU Yacmu)

oonee 14
«5» (omauuno) (ne menee 06yx 3a0anuil
U3 OONOJHUMENbHOU Hacmu)

Oobpaszosamenvhble pe3y1omamel, nooeHcauiue nposepke (I1eMeHnol):
ITP6 1, ITP6 2, ITP6 3, ITPOG 4, ITP6 5, ITP6 6, ITP6 7, ITP6 8, ITP6 9, ITP6 10,

I1P6 11, TIP6 12, TIP6 13, IIP6 14.

TPy 1, [IPy 2, TPy 3, IIPy 4, [IPy 5, TIPy 6, [IPy 7, ITPy 8, 1Py 9, [Py 10,
TPy 11, [IPy 12, TIPy 13, [IPy 14,ITPy 15, TIPy 16, TPy 17, TIPy 18, [Py 19.

OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7.

K 1.2




Hpumepbt 3K3ameuauuouubtx3a0auuﬂ 6 Ouneme no mamemamuke

- puiman Hpusl'YIIC
Paccmotpeno npeamerHon YTBEPXIAIO:
(uMKII0BOI) KOMHUCCHEH JK3aMeHAMOHHbII OmIeT Ne 3am. aupextopa no YP
ITpoTtoxom Ne -
“© o 20 Jucuuniimna: MaremaTuka ®UO
I'pynna: 20__r
IIpencenarens MK -
®UO Cemectp - 2

1. Jdansr Touku A(3,1,6), B(-1,5,2). Haiinure koopauHatsl cepenunsl oTpe3ka AB — Touku M?
(1 6amm)

2. Nansl Touku A(3,1,6), B(-1,5,2). Haiinute koopauHatel u aymHy Bektopa AB. (1 6amr)
y o2
3. Haiinure kopeHb ypaBHEHHUs: Sin 2 X—T. (1 6amn)

4. Haittu 10cos 20, eciau cosa=- 0,2. (1 6an)

5. CpenHsst TMHUA Tpamnenuy paBHa 21, a MeHblliee ocHOBaHHE paBHO 8. Haitnure Gosbiee
OCHOBaHMe Tparenud. (2 6ama)

6. Haiinure Bektop c=3a +2b-d, ecimu a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6anna)

7. YIpocTUTh BhIpakeHue: sin x cos xctgx—1. (2 dama)

8. BbIUKCIUTD CyMMY U pa3HOCTb 3aJJaHHBIX KOMIUIEKCHBIX yncel: z=-4+1, z,= 1-31. (2 6aina)

9. Pemmute CJIAY Metonom Kpamepa:

x+2y=2
2x—-y =7

(3 6ama)

10.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOO#i, 5 ¢ BapeHbeM u 4 ¢ pumrHen. FOmst Hayrazg
BBIOMpAET OAMH MUPOKOK. HaliiuTe BEpOSATHOCTH TOTO, YTO OH OKAXKETCS C BUIITHEH.
11. (I 6ann)Halinute 3HaueHue Beipaxkenus log,2 + log, 32

V7i-6x=7

13. (1 6ann) Pemure HepaBeHCTBO 2> 64. B OTBET 3aNMINMTE HAUMEHBIIEE MOJNOKHTEIBHOE
I1eJI0€ YHUCIIO.

12.(1 6ann)Haiinure KOpeHb ypaBHEHHS

x42

1
3x-2 4

14. (2 6ann)Haiinure KOpeHb ypaBHEHUS

yz%x“—@c2 +7x—-1

15. (2 6ann)Halinure mpou3BoaHyo GyHKIMU B TOUKe X=0:




16. (2 6ann) lBeTHuK, 0hOpMIIEHHBINA IO UHAUBUIYaTbHOMY 3aKa3y, UMeeT GopMy UIUHApPA.
Bricota niBetHuka 35 cMm, nuamerp ocHoBaHus 20 cM. CKOJBKO 3€MJIM HEOOXOAMMO TPUBECTH,
YTOOBI LIBETHUK OBLI 3aII0JIHEH IOJIHOCTBIO. B OTBET 3amuIuTe 4ucio, AeJICHHOE Ha TT.

17.(2 6anna)Beraucnute Miowmaab 3€MIIM, OTBEIEHHOIO MOJA KIymMOy, NMEpUMETP KOTOPOTo
OrPaHMYUBAIOT JMHHMU y=X>-2X-2 U y=-x’1+2. Breinonnure yeprex. OTBET AaiiTe B KBaJpaTHBIX

MeTpax.
19. (36anna)Pemnte ypapuenue:logh x-4log,x+3=0

[IpenonaBatenp / /
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