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1. Pe3yabTathl 00y4yenus, periaamentuposanabie PI'OC COO ¢
yuerom ®I'OC CIIO

[TpenmeTHbIC pe3ynbTaThl HA 0a30BOM U YTIIyOJIEHHOM YPOBHE OTPaXKaloT:
[1P6 O1. Brnagenwe MeronaMu JOKa3aTeNbCTB, aJTOPUTMAMH PEIICHUS 3a]ad;
yMeHHe (HOpMYIHpOBaTh ONPEIEICHUS, aKCUOMBI U TEOPEMBI, NMPUMEHSTh HUX,
IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ pELICHUS 3a]1a4;
[TP6 02. YMeHue onepupoBaTh NOHATHUSMU: CTENEHb 4YMCA, Jorapudm yucia;
YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUEHUN U MPEeoOpa30BaHUs BBIPAKEHUH CO
CTemeHAMH U  Jorapudmamu, mnpeoOpa3oBaHHUs  JPOOHO-pAIIMOHATBHBIX
BBIPAKCHUM,
[1P6 03. YMeHnue omnepupoBaTh MOHATUSMU: PALMOHAIBHBIC, UPPALMOHAIBHEIE,
[OKa3aTeNbHbIE,  CTENEHHbIE,  JorapuMuyeckue,  TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
[1P6 04. YMmenue onepupoBaTh MOHATUAMH: (PYHKIUS, HENpPEphIBHAS (YyHKLHUA,
IPOM3BOJHAs, TEPBOOOpa3Hasi, ONPEICICHHBIM MHTErpajg; yMEHUE HaXOIWUTh
IIPOU3BOJIHBIE AJIEMEHTAPHBIX (DYHKIMI, HCIONb3Ys CIPAaBOYHBIE MATEpPUAIbL
UCCJENOBATh B MPOCTEUINUX CIy4asX (PYHKIUM HAa MOHOTOHHOCTb, HaXOJHUTh
HauOoJIbIINE U HAUMEHbIIINE 3HAaUE€HUS PYHKIMI; CTPOUTH I'pa)Ki MHOTOUJICHOB
C HCIOJBb30BAaHHWEM anmapara MaTEeMaTHYECKOTO  aHaliM3a; NPUMEHSTH
IPOU3BOJHYIO MpPHU PpEUICHUM 3aJad Ha JBW)KECHHME, pelaTh IPaKTUKO-
OPUEHTUPOBAHHBIE 3aJlayd HA HAWOOJIbIIME W HAUMEHbBIIME 3HAYEHHUS, Ha
HAXOXKJEHUE MyTH, CKOPOCTH U YCKOPEHMUS;
[IP6 05. VYwmenue onepupoBaTh TMOHATUAMH: pallMOHaNbHAA  (QYHKIIUA,
nokasaresibHass (yHKUMs, cTeneHHas (QyHKuus, jgorapupmuyeckas (QyHKIMS,
TPUTOHOMETpUUECKHE (PYHKIIUU, OOpaTHbIe (DYHKIIMH; YMEHHUE CTPOUTH rpaduKu
U3YYEHHBbIX (YHKIMH, MCIOJNB30BaTh TpapuKU MPU H3YYEHUH IPOLECCOB U
3aBUCUMOCTEM, MPU PEIICHUH 3a/1a4 U3 JIPYTruX YYEOHBIX MPEIMETOB U 3a/ay U3
peasibHOM KU3HHU; BhIpaKaTh GOpMyJIaMU 3aBUCUMOCTH MEXKy BEJIMUYUHAMU;
[IP6G 06. YMmeHue pemiatb TEKCTOBBbIE 3aJa4d PAa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBH)KEHUE, padOTy, CTOMMOCTh TOBApOB U YCIYT,
HAJIOTH, 3a/1a4yd U3 00JIACTH YNPaBJICHUS JIMYHBIMU U CEMEUHBIMHU (PMHAHCAMM);
COCTABJISITh BBIPAYKEHUSA, YPABHEHUS, HEPABEHCTBA U HUX CUCTEMBI MO YCJIOBHIO
3aJjauM, UCCIEeN0BaTh MOJIYYEHHOE pPEIIEHHWE M OLEHUBATh MPaBIONOJ00HOCTD
pe3yIabTaTOB;
[1P6 07. YMmeHue onepupoBaTh MOHATUAMU: CpeiHEE apu(PpMeTHIecKoe, MeIMana,
HauOoNblllee W HaUMEHbIlIee 3HA4YCHUs, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHMCJIOBOrO Habopa; yMeHHE W3BIEKaTb, WHTEPIPETHUPOBATH
uHpopMaIuio, MpEeACTaBICHHYI0 B TaOJWIaX, Ha Jauarpammax, Tpadukax,
OTPaXKAIOLYyK0 CBOMCTBA peEaJbHBIX MPOLECCOB M SIBJIEHUH; NPEICTaBIATH
MH(OPMAIUIO C MOMOIIbIO TAOJUIl U TUArpaMM; UCCIENI0BATh CTATUCTUYECKUE
JaHHbIE, B TOM YHUCJE C MPUMEHEHUEM rpaUuecKUX METOJOB U AJIEKTPOHHBIX
CPEIICTB;



[1P6 08. YmMeHue omepupoBaThb MOHATHUSMHU: CIyYalHBIM OMBIT U CIy4dailHOE
COOBITHE, BEPOSITHOCTh CIIy4aliHOTO COOBITHS; YMEHHE BBIYUCIISATH BEPOSTHOCTH C
UCITOJIb30BAaHUEM TPa(PUUIECKUX METOIOB; TPUMEHSITh (OPMYJBI CIOKCHUS U
YMHOKECHHSI BEPOSTHOCTEH, KOMOMHATOPHBIC (HaKThl U (POPMYIIBI TIPH PEIICHUH
3aJlay; OLICHUBATh BEPOATHOCTHU PEATIbHBIX COOBITUI; 3HAKOMCTBO CO CIIyYailHbIMU
BEJIMYMHAMH; YMEHUE MPUBOAUTEH NPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIUX YHUCET
B IIPUPOHBIX U OOLIECTBEHHBIX SBJICHUSIX;

[IP6 09. VYMeHue omnepupoBaTh MOHATUSIMHU: TOYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAHHBIN YIOJI, CKPEIMBAIOIIMUECS IIPSAMBIE, TAPAJUIEIbHOCTD U
MEPIEHIUKYJIAPHOCTD IPSIMBIX U INTIOCKOCTEN, YTOJI MEXIY IPSAMBIMU, YTOJI MEXIY
IPSAMOM M IUIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH O
IJIOCKOCTH, PACCTOSHUE MEXKIY MNPSMBIMHU, PACCTOSIHUE MEXKAY IUIOCKOCTIMU;
YMEHHUE HCIONb30BaTh MPU PEHICHUH 3aJlady W3y4eHHbIE (aKThl U TEOPEMbI
IJIAHUMETPUH; YMEHUE OIIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

[IP6 10. VYwmenue omnepupoBarh MOHSATUSMU: MHOTOTPAHHHUK, CEUYCHHE
MHOTOTpaHHMKA, KyO, Mapamienenunes, npu3Ma, OUpamuaa, @urypa u
MOBEPXHOCTh BpalleHUs, MUWIUHAP, KOHyC, Mmap, cdepa, cedeHus GUrypsl
BpalleHus, IUIOCKOCTh, Kacaromascs cdepbl, HUIMHIpA, KOHYyca, ILJIOMA b
MOBEPXHOCTH MUPAMUJIbI, PU3MBI, KOHYCa, HWJIMHAPA, Iomaas chepsl, 00beM
Ky0a, TpSMOYTOJILHOTO Tapayjiesienunena, HUPAMHUIbI, MPU3MbI, LUIUHIPA,
KOHYyCa, 11apa; yMEHHUE U300pakaTh MHOTOIPAaHHUKHU M TTOBEPXHOCTH BpalleHUs,
X CEUYECHUS OT PYKH, C MOMOIIBIO YEPTEHKHBIX MHCTPYMEHTOB M SJIEKTPOHHBIX
CPEACTB; YMEHHME pPacClO3HABaTb CHUMMETPUIO B IPOCTPAHCTBE;, YMEHHUE
pacrno3HaBaTh NPaBUJIbHBIE MHOTOTPAHHUKWY;

[1P6 11. YMenue onepupoBaTh MOHATUSIMHU: ABUKEHUE B IPOCTPAHCTBE, TOI00HBIC
GbuUrypsl B IPOCTPAHCTBE; UCIOJIH30BATH OTHOIICHHE TIJIOMIAJIEH MOBEPXHOCTEH U
00BEMOB NOIOOHBIX (GUTYp IIPU PELICHUH 33/aY;

I1P6 12. YMeHue BEIYUCIATh TEOMETPUYECKUE BETMYMHBI (IJTHMHA, YTOJI, TIIOIIA b,
00beM, IIIONIAAb TOBEPXHOCTH ), UCTIOJIb3Ys U3YYEHHbIE (DOPMYIIBI U METO/IbI;
[1P6 13. YMeHue onepupoBaTh MOHATUAMU: MPAMOYTOIbHAS CUCTEMA KOOPIUHAT,
KOOpPJIHWHAThl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKASIPHOE MNPOU3BEICHUE,
YTOJl MEXIY BEKTOpaMH, CyMMa BEKTOPOB, MPOMU3BEIAECHUE BEKTOPA HA YHUCIIO;
HAaXOJUTh C TIOMOIIbI0 M3YyYEHHBIX (OPMYT KOOPJIWHATHI CEPEIUHBI OTPE3Ka,
paCCTOSTHUE MEXKYy ABYMSI TOUKAMU;

[1P6 14. YMmenue BoIOUpATh TOAXOIAIINN U3YYEHHBINH METO/T JIJIs1 PEILICHUS 3aa4H,
pacrno3HaBaTh MaTeMaTHYECKUE (PAKThl 1 MATEMAaTUYECKUE MOJICTTH B MIPUPOTHBIX
U OOIICCTBEHHBIX SBJICHUSAX, B MCKYCCTBE; YMEHHE MPUBOIUTH IMPUMEPHI
MAaTEMATUYECKUX OTKPBITUHA POCCUMCKON U MUPOBOW MaTeMaTUYECKON HAYKHU.
[IPy Ol1. YmeHue omepupoBaTh MOHSITHSIMH: ONpPEAEICHUE, aKCHOMa, TEOopeMma,
CJIEJICTBHE, CBOMCTBO, MTPU3HAK, J10KA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKHU;
ymeHnue (opmynupoBaTh 00paTHOE ¥ TPOTHUBOIIOJIONKHOE YTBEPKIACHUE,
MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, UCMOJIB30BaTh METOJI MATEMATUYECKON
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WHAYKUUU; TPOBOJUTH JIOKA3aTEIbHBIE PACCYKACHHS NpPH PELICHWH 3ajad,
OLICHUBATH JIOTUYECKYIO MPABUIILHOCTD PACCYKICHUM;

[IPy 02. VYMeHume onepupoBaTh NOHATUAMH: MHOXKECTBO, ITIOJMHOXECTBO,
olepalyy HaJl MHO>KECTBAMU; YMEHHE UCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anrmapar JUisl OMCaHUs PEalIbHBIX IIPOLIECCOB U SIBJICHUI U NIPU PEIICHUU 33]1a4, B
TOM YHCJIE U3 JPYTUX YUEOHBIX PEIMETOB;

[1Py 03. YMmeHue onepupoBaTh MOHATUSMU: Tpad, CBI3HBIN rpad, AepeBo, UK,
rpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTb M ONUCHIBATH Tpadbl pazTuYHBIMU
crioco0aMu; UCIOIb30BaTh Tpadbl MPHU PEIICHUH 3a]1aY;

[1Py 04. YMenue cBOOOIHO ONEPUPOBATH MOHIATUSIMHU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHUM, YHCIO MEPECTaHOBOK; OMHOM HpIOTOHA; yMeHUE NMPUMEHSTH
KOMOMHATOpHbIE (DaKThI U PACCYKACHUS TSl PEIICHUs 3aa4;

[Py 05. YMeHne onepupoBaTh NOHATUAMH: HATYypaJlbHOE YHCIO, IEJ0€ YHUCIIO,
OCTaTOK MO MOJYJIIO, PALIMOHATIEHOE YUCIIO, UPPALMOHATIEHOE YMCIIO, MHOXKECTBA
HAaTypaJbHBIX, UEJIbIX, pPAIMOHAIbHBIX, JACHCTBUTENBHBIX YHUCEI; YMEHHUE
UCIIOJI30BaTh MPU3HAKU JIECJIMMOCTH, HAaMMEHbIIMH OOLMH JeNuTens U
HaMMeHblllee oOuiee KpaTHoe, ajiroput™ EBKIKMIa 0Opu  pelIeHHH 3a/ad;
3HAKOMCTBO C Pa3JIMYHBIMH ITO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS],

[IPy 06. Ymenue cBOOOJHO ONEPUPOBATH MOHATHSIMHU: CTENEHb C LEIbIM
IIOKAa3aTelleM, KOpPEHb HaTypaJlbHOW CTENEHHM, CTENEHb C pPaldOHAIBHBIM
MOKa3aTelieM, CTENEeHb C JEHUCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKA3aTENEM,
jgorapuM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

[IPy 07. VYMeHHWe oOmnepupoBaThb MOHATUSIMHU: TOMXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUN M HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YPaBHEHWI, HEPABEHCTB W  CUCTEM, pPAllMOHAJIBHBIE,
UppalMoHalbHBbIE, MOKa3aTEeJbHBIE, CTEIICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUUECKUE YpPAaBHEHMs, HEPABEHCTBA M CHUCTEMblI, YMEHHE peulaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3JIMYHBIX [TPUEMOB; PEIIATH
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBbl C MapaMeTpOM; MPUMEHATHh YpPaBHEHMS,
HEPaBEHCTBA, MX CHUCTEMBI ISl PEIICHUS MAaTeMaTHMYEeCKUX 3aJad W 3aJady u3
pa3TUYHBIX 00JaCTel HAYKH U peabHOM KU3HMU;

[TPy 08. YMenue cBOOOAHO ONEpUpPOBATH MOHATUAMU: Ipaduk QyHKIIUU, 0OpaTHAs
byHKIMS, KOMIO3UIUS (DYHKIMHI, TUHEeWHas QYHKIMA, KBaApaTudHas (QyHKITus,
cTeneHHass (YHKIUS C IeJbIM IO0Ka3aTeleM, TPUrOHOMETpuyeckue (QyHKIUH,
oOpaTHbIe TpUTOHOMETpUYEeCKHe (YHKUHHU, MOKa3aTeabHas U Jorapupmuyeckas
byHKIIUM;, yMEHUE CTPOUTh Tpaduku (PYHKIMN, BBIMOIHATH MPEoOpa3zoBaHUs
rpa@ukoB (QyHKIUN; YMEHHE HCIOJIb30BaTh rpaduku (PyHKIMI s U3ydeHUs
IPOLIECCOB M 3aBUCUMOCTEN MPHU PELICHUH 33]a4 U3 APYTUX yUYeOHbIX MPEIMETOB
U U3 peabHON KU3HU, BBIpaXaTh (OPMyIaMHU 3aBUCHMOCTU MEXK/y BEIMUYNHAMU;
yMeHUE CBOOOHO ONEPUPOBATH MOHATUSMU: YETHOCTh (DYHKIIMH, IEPUOIUYHOCTD
GyHKIIUHA, OTPAHWYEHHOCTh (YHKIIMA, MOHOTOHHOCTh (YHKIHH, JKCTPEMYM
byHKIIUK, HauOOJbIIee M HaMMEHbIllee 3HAUYCHHUs (YHKIMU HAa TPOMEKYTKE;
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yYMEHHE MPOBOIUTH HCCIEAOBaHNE (DYHKIIMU; YMEHHE HUCIIOJIb30BaTh CBOMCTBA U
rpaduku GyHKIUHN 1)1 pelIeHNs ypaBHEHUI, HEPaBEHCTB U 3ajiay ¢ IapaMeTpaMu;
n300pakaThb Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBA PEIICHUN YypaBHEHHIA,
HEPABEHCTB U UX CUCTEM;

[TPy 09. Ymenue cBOOOAHO ONEPUPOBATH IMOHATUSMU: IOCIEI0BATEIBHOCTD,
apudmeTnyeckass TPOrpeccusi, TeOMEeTpuYecKass mporpeccusi, OECKOHEYHO
yObIBarowas reoMeTpu4ecKas IIPOrpeCcCHus; yMEHUE 3a/1aBaTh
II0CJIEI0BATEIBHOCTH, B TOM UHCJIE C TOMOLIBIO PEKYPPEHTHBIX (OPMYII;

[IPy 10. VYwmenue omnepupoBaTh TMOHATUSAMHU: HEMPEPBHIBHOCTh (PYHKIIHUH,
acUMNTOTHl rpaguka (yHKUMU, NEepBas U BTOpas MPOU3BOAHAA (PYHKIMH,
TCOMETPUYECKHA W  (PU3NYECKWA CMBICI TIPOW3BOJHOM, IepBooOpasHas,
OIIpE/ENICHHBI MHTErpajl; YMEHUE HAXOAUTh aCUMITOTHI Ipaduka (QyHKUUU;
YMEHUE BBIYHUCIATH NPOU3BOJHBIC CYMMBI, IIPOM3BEACHUS, YacCTHOTO W
KOMITO3ULIMK (DYHKLIHNA, HAXOAUTh YpaBHEHUE KacaTeJIbHOM K rpapuKy QyHKIUY;
YMEHHME UCHOJIb30BaTh MPOU3BOJHYIO Ul HCCIENOBaHMs (YHKUUH, Ui
HaxXO0JICHUS HAWIYYLIEro PELICHUS B MPUKIAJHBIX, B TOM YHUCIE COLHMAIBHO-
DKOHOMHUYECKMX M (PU3NYECKHX 3ajadax, JUid OINpENeNieHUus CKOPOCTH U
YCKOPEHUS; HAXOAUTh IUIOMAAM U O0O0bEMbl (UIYp C IMOMOLIBIO HHTErpana;
IPUBOJIUTH NPHUMEPBI MATEMATHYECKOTO  MOJCIUPOBAHUA C  ITOMOIIBIO
nrddepeHnanbHBIX YpaBHEHUH;

[IPy 11. Ymenue onepupoBaTh MOHATHIMU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, (opma 3arnucu
KOMIUIEKCHBIX YHcell (TeoMeTpruyecKas, TPUrOHOMETpUYEeCcKas U anredpandeckast);
YMETh MPOU3BOJUTH apU(PMETUUYECKUE ACUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
IIPUBOJUTH IIPUMEPHI UCIIOIB30BaHNSI KOMIUIEKCHBIX YHCEIT;

[1Py 12. YMeHnue cBOOOIHO ONepUpOBaTh MOHITHAMU: CPEIHEE apu(PMETHIECKOE,
MeuaHa, HauOoJbllee M HaUMEHbIIEE 3HAYEeHMs, pa3Mmax, JUCHEpCHs,
CTAaHJAPTHOE OTKJIOHEHHE ISl ONIMCAHNS YUCIOBBIX JaHHBIX; YMEHHUE UCCIIEN0BATh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCJE C MPUMEHEHUEM IpapuueCcKuX METOIO0B U
AJIIEKTPOHHBIX CPEACTB; IrpadUyuecKH HCCIEAOBaTh COBMECTHbIE HAONIOACHMS C
ITOMOIBIO TUArpaMM PACCEUBAHUS U JINHEMHOW PETPECCUU;

[IPy 13. VYmeHue HaxoauTh BEPOSITHOCTU COOBITUA C UCIHOJIB30BAaHUEM
rpauyecKkux METOJO0B; MPUMEHATH JJIs pelIeHUs 3a7ad (OpMyJibl CIOKEHUS U
YMHOKEHHMS BEPOSITHOCTEN, (DOPMYITy MOJHOM BeposSITHOCTH, hopmyny bepHyiim,
KOMOMHaTOpHblE (akThl U (GOPMYJbl; OIEHMBATH BEPOATHOCTU peaJbHBIX
COOBITUH; yMEHHE  ONEpUPOBaTh  MOHATHUAMU:  CiIydailHass  BEJIMYMHA,
pacrpeneneHue BEpPOSITHOCTEN, MAaTEMAaTUYECKOE OXHUAAHUE, JUCIIEPCHS U
CTaHJIAPTHOE OTKIIOHEHHME CIy4YailHOW BETMYMHBI, (PYHKIMHU paclpeiesieHus u
IJIOTHOCTU PAaBHOMEPHOIO, IOKA3aTEIbHOIO M HOPMAJIBHOIO pPacCIpeieIcHUN;
YMEHHE HCTOJIb30BATh CBOMCTBA U3YUYEHHBIX PACIPENCICHNAN IS PELIECHUS 3a/1a4;
3HAaKOMCTBO C TIOHATUSMHU: 3aKOH OOJIIIMX YHCET, METOJbl BbIOOPOUHBIX



UCCJIETIOBaHMIL; YMEHHUE IPUBOIUTH IPUMEPHI IPOSBICHHS 3aKOHA OOJBIIINX YUCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[1Py 14. YMmenue cBoOOOAHO ONEPUPOBATH NOHATUAMU: TOUKA, IPsMast, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHUU YIOJI, IBYTPAHHBIA YIOJI, TPEXTPAaHHbBIN
yroji, TEPEeCEeKarIuecs, Iapaule]bHble W CKPEIIMBAIOIIMECS  IIPSIMBIE,
NapaJuIeIbHOCTh M NEPHEHANKYIPHOCTh MPSAMBIX M IUIOCKOCTEH, YrOJd MEXAY
IPSIMBIMHM, YTOJ MEXAY HPSIMOM M INIOCKOCTBIO, YIOJl MEXIY IIIOCKOCTSIMU;
YMEHHME HCIOJb30BaTh NPU PEIICHUU 3a]ad H3ydyeHHbIE (AKTBI U TEOPEMBI
IUTAHUMETPHUH;, YMEHHE OIICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHPE;
YMEHHUE OIEPUPOBATH IOHATUSAMHU: MHOTOTPAaHHUK, CEUYEHHE MHOIOIDaHHHUKA,
NPAaBWIbHBI MHOTOTPAaHHUK, MpH3Ma, NHpaMuaa, QuUrypa u MOBEPXHOCTDH
BpallleHus, LUJIUHAP, KOHYyC, wap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUECHHUS
KOHyCa W UWIMHAPA, NapajulelIbHBIE OCH WJIM OCHOBAHHUIO, CEYCHHME LIapa,
IJIOCKOCTh, Kacaromascs chepbl, UUIUHAPA, KOHYyCa; YMEHHE CTPOUTh CEUECHHE
MHOTOTpaHHHMKA, HW300pakaTb MHOTOIPAaHHUKH, GUIYpPBl UM I[OBEPXHOCTU
BpalIEHUs], UX CEUEHUs, B TOM YHUCIIE C TOMOUIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE
IPUMEHSATH CBOICTBA Fr€OMETPUUECKUX (PUTYp, CAMOCTOATENHEHO (POPMYIHPOBATH
OIIpeeNICHUS U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3bI O CBOMCTBAX U MPU3HAKAX
r€OMETPUYECKHUX (PUTYP, 0OOCHOBBIBATH UJIU ONPOBEPIaTh UX; YMEHHUE MPOBOIUTH
KJIacCU(PUKALMIO (PUTyp NO pa3IUMYHBIM MPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE
JOTIOJTHUTENbHBIE TOCTPOEHUS;

[1Py 15. YMmenue cBOOOIHO ONEPUPOBATH MOHATUSAMHU: IJIOMAAL PUTYPBI, 00BEM
¢Gurypsl, BeIMYMHA yTJ1a, PACCTOSIHUE OT TOUYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXTY
NOPSMBIMH, PACCTOSIHME MEXIY IUIOCKOCTSIMM, IUIOIAAb cQepbl, IUIOIIAb
NOBEpXHOCTU MNUPAMUJIBI, MPU3MbI, KOHyca, LHWJIMHApPA, OO0BEM KyoOa,
IPSIMOYTOJIBHOTO MapajulelieNuIea, MUpaMubl, MPU3MbIL, LWIMHAPA, KOHYCA,
1iapa; yMeHUe HaXOUTh OTHOLIEHHE 00bEMOB MOJA00OHBIX (DUTYD;

[1Py 16. YMenne cBOOOIHO ONEpUPOBATH MOHATUSIMU: JBHKEHUE, TTapAIITICITbHBIN
NepPeHOCc, CAMMETPHS Ha IJIOCKOCTH U B TPOCTPAHCTBE, TOBOPOT, MPeoOpa30BaHUe
noAoOusi, moj00HbIe (GUTYphl; YMEHHE paclo3HaBaTh pPaBHbIE U TMOJO0OHbBIC
¢burypsl, B TOM 4HCJI€ B IPUPOJE, UCKYCCTBE, ApXUTEKTYPE; YMEHHUE UCII0JIb30BATh
r€OMETPUYECKUE OTHOIICHMS, HAaXOJUTh TE€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroJl, TUI0IIA b, 00BEM) IIPU PEIICHUH 3a7a4 U3 APYTUX YUEOHbIX IPEIMETOB U U3
peanbHOM KU3HU;

[IPY 17. YMeHue cBOOOIHO ONEpPUPOBATh MOHATUSIMHU: NPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPJAUHATHI BEKTOPA, CYMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpa HA YHUCIO, PA3JI0KEHUE BEKTOpa Mo 0a3ucy, CKalspHOE
IIPOU3BEIAECHUE, BEKTOPHOE ITPOMU3BEIEHUE, YTOJ MEXAY BEKTOpaMH; YMEHUE
UCIT0JI30BATh BEKTOPHBIN U KOOPAMHATHBIA METOJT JIJIs1 pELIEHUSI F€OMETPUYECKUX
3a/lay M 3a7a4 APYrux y4eOHbIX MPEAMETOB; ONEPUPOBATH MOHATUAMM: MaTpULIA
2x2 u 3x3, onpeaennTellb MaTPUILbl, T€OMETPUUECKUI CMBICH ONPEIETUTENS;



[IPy 18. YMeHune MoaenupoBaTh peajbHbIE CUTyallMM Ha SI3bIKE MATEMATHKHU;
COCTABJISITh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO
3a1a4M, MCCIEAO0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM aIlapara
anreOpbl, THTEPIPETUPOBATH MMOTYUYEHHBIN pe3yIbTaT; CTPOUTh MAaTEMaTUUECKUE
MOJIEJIA C IOMOIIBIO TEOMETPUYECKUX ITOHATUN U BEJIUYMH, PEIIATh CBSA3AHHBIC C
HAMM [PAKTHYECKHE 3a7a4M; COCTABJISTH BEPOSTHOCTHYIO MOJEIb W
VMHTEPIPETUPOBATh IIOJYYEHHBIM pe3yJbTaT; pelmarb IPUKIAAHbIE 3a7a4d
CpPEICTBAMM  MAaTEMaTH4YECKOTO  aHalau3a, B TOM  4YHUCIE€  COLMUAJIbHO-
IKOHOMHUYECKOTO U (PU3HUECKOTO XapaKTepa;

[TPy 19. YMmenue BbIOUpATh MOAXOAAIIMN METO ISl PELICHUS 3a]]a4l; IOHUMaHHUE
3HaYMMOCTH MaTeMaTUKHU B U3yYEHUH MPUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SBJICHUI; YMEHUE PACIIO3HABATh MPOSBICHNE 3aKOHOB MAaTEMAaTHUKHU B UCKYCCTBE,
yYMEHUE NIPUBOAUTH IPUMEPHI MATEMATHYECKUX OTKPBITUI POCCUMCKON M1 MUPOBOU
MAaTEMATHYECKON HAYKH.

Oco0oe 3HayeHHe AMCUUILIMHA UMEET MpH (HOPMHUPOBAHUM U PA3BUTHUU OOIIUX
KOMIIETEHIINN:

Oo0uue Iliianupyembie pe3yJbTaThl OCBOCHUA IMCHUIIIMHBI

KOMIIETEH | BKJIIOYAKOT

HH

OK-1 BriOupats  cmocoObl  pemieHus  3amad4 - IpodeccHOoHaIbHOM
JESITEIbHOCTH MPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM;

OK-2 Hcnonp30BaTh COBPEMEHHBIE CpEACTBA IIOHMCKA, aHalu3a M

UHTEpIpeTaiuy uHGopMauu U UHOOPMALIMOHHBIE TEXHOJIOTUU
JUIs1 BBITIOJTHEHUS 3a/1a4 MPO(ECCUOHAIBLHOM ESITEILHOCTH;.

OK-4 D¢ hexTuBHO B3aUMOJECHCTBOBaTH U PabOTAaTh B KOJUIEKTUBE U
KOMaH/JIE;.

2. DoH/1 OLIEHOYHBIX CPEJCTB /IJIsi BXOAHOT0 KOHTPOJISA

BxoaH0# KOHTPOJIb COCTOUT W3 3aJaHUM, YaCTUYHO B3STHIX U3 OTKPHITOrO OaHKa
OI'D u BIIP no matematuke. Ha BeInoJIHEHKE 3a1aHUI BXOHOTO KOHTPOJIS 1a€TCA
1 akagemuueckuii yac (45 MUHYT).

BXxoaHO# KOHTPOJIb COCTOMT MX 2-X 4YacTeH: 00s3aTEIbHOM M JOTIOJHUTEIIHHOM.
OO0s3aTenbHas 4aCTh COAEPIKUT 3aJIaHKUs] MUHUMAJIBHOTO 00s13aTeTbHOTO YPOBHS,
JIOTIOJTHUTEJILHAS YacTh — 00JIee CIIOJKHBIE 3aJaHus.

[Ipu BBIMOSHEHWW 3alaHuil TPeOyeTcs MPEACTaBUTh XOJI PEIICHHsS W YyKa3aTh
MOJTy4YeHHBIA OTBET. [IpaBUIBLHO BHIMIOTHEHHOE 3a/laHUE W3 00s3aTebHON YacTu
OIICHUBAETCS B OAWH OaJlI; MPaBIILHOE BBHINIOJIHCHUE 3aJIaHUK JTOTTOTHUTEILHOMN
YacTH OIlEHUBaeTCs 3 Oayutamu wiH 1-2 6aiyiaMu 3a YaCTUYHOE PEIICHHE.

banibl, mosry4eHHbIE 32 BCE BBITIOJHEHHBIE 3a/1aHUsI, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME



Ommemka Yucno 6annoe,
HeoOX00uMoe 0115 noJIy4eHus OmmemKu

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

OO0pazoBaTeNbHbIC PE3YJIbTATHI, MOJJICKAIINE TPOBEPKE (ITIEMEHTHI):
I1P6 1, ITP6 5, T1P6 6, ITPG 9, ITP6 12, TTP6 14.

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

OK 01, OK 02, OK 04, OK 09.

3aI[aHI/I$I BXOJTHOI'0 KOHTPOJIA

O06s3aTeIbHAS YACTh

[lpu pemennu 3aganuii 1-4 3amummTe MpaBUIbHBIA OTBET U3 YETBIPEX MPEIOKCHHBIX.

1. (1 6amn) Packpoiite Gopmyiy COKpaIIEHHOTO YMHOXCHHUS a2-b2:
A) a-2ab+b: B) (a-b)(a+b): B) a®+2ab-b%: I') (a-b)(a-b)
2. (1 6amn) Inomamp TpeyroJbHUKA BEIYUCIAETCS IO

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

10 5

3. (1 6amn) Kakoe u3 cleyromux YuceN 3aKITHOUEHO MEXIY YNCIaMH i3
A)0,4; 5)0,5; B)0,6; ') 0,7

4. (1 6amn) Jlaus rpaduku Gpyukimit. Kakas dopmysa coorBerctByeT rpaduxy 3):

1) Z) 3)

VA 5

o] 1} ol 1 ol 1

A) y=x— 6 ; B) y=x2-8x+11; B) y = - = I) y= x+5
Ilpu svinonnenuu 3ad0anuii 5-8 3anuwiume xXo0 pewieHus u NOJY4eHHbLI Omeen.

5. (2 6anna) Beruuciure: 1/2 — 11/5
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6. (2 6amna) Pemmte ypaBHEHHE x2-7x+1020. Ecnmu ypaBHeHue umeer Gonee
OJIHOTO KOPHSI, B OTBET 3aMUIINTE MEHbIINI U3 KOPHEH.

7. (2 Gamna) Ilnomaap 3eMenb KPECThSHCKOTO XO35MCTBA, OTBEACHHAs O]
MOCaJKy KyCTapHUKOB U IIBETHUKOB, COCTABISIET 24 ra U pacrpeeneHa Mex 1y HUIMU
B OTHOIIEHHUH 9:3. CKOIbKO TEKTAPOB 3aHUMAIOT L[BETHUKU?

8. (2 6anna) Beicora BH nmapannenorpamma ABCD nenut ero cropony AD Ha
otpe3kr AH =2 u HD = 32. JIuaronans napamienorpamma BD paBna 40. Haiigute
IJIOIA]Ib MTapajuiesIorpaMMma.

JlomoJIHHTEIbHASE YaCTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xxo00, 000CHO8AHUE pewleHUA U
noJiyyeHHblilOmeem.

9. (3 Oamma) PpiOonmoB mpOmIbLT Ha JOAKE OT TPUCTAHH HEKOTOPOE

PAcCTOSHUE BBEPX IO TEUCHHMIO PEKH, 3aTeM OpPOCHI SKOpb, 2 Yaca JIOBUI PhIOy H

BEPHYJICSA 00paTHO 4yepe3 5 4acoB OT Havajia myTemiecTBUs. Ha xakoe paccrosiHue

OT MPUCTAHU OH OTIUTBLI, €CTM CKOPOCTh TCUCHHS PEKM paBHA 2 KM/4, @ COOCTBEHHAS
CKOPOCTb JIOAKU 6 KM/4?

ITAJIOHBI 0TBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHus
OTtBer b b B A 2,7 2 9 816 8

[IpakTKO — OpUEHTUPOBAHHBIC 33/1a4U COIIMATIBHO — S KOHOMUYECKOTO MTPOQHIIS

3anava 1: [{ns npurotoBieHus (apuia B3sUIM TOBSIMHY U CBUHUHY B OTHOILLIEHUU
7:13. Kako#i mpol1ieHT B (papiiie cocTaBisieT CBUHIUHA?

3agaua 2: KakoBa BenM4YMHA MOJOXOIHOTO HAJIOTa, KOTOPbIA cocTaBisieT 13% ot
BEJIMUMHBI 3apaboTHOM 11aThl B 25000 pyosieit?

3amaua 3: S6moku mpu cymike TepsaroT 84% cBoeit Macchl. CKOJNBKO CYHIEHBIX
050K noxyuutcest u3 300 Kr cBexux?

3agaua 4: B cnopTMBHOM MarasuHe BEJIOCHIIE]l IpoaaeTcs co ckuakoil 15% 3a
4500 pyoneii. KakoBa nepBoHavayibHasi 11eHa Bejocuneaa?

3agaua 5: llena toBapa nmonusunack Ha 40%, 3atem eme Ha 25%. Ha ckonbpko
MPOIIEHTOB MOHU3WJIACH [IEHA TOBApa M0 CPABHEHUIO C IEPBOHAYAIILHON LIEHOW?
3agaua 6: B komnemke 260 oOyuarommxcs, u3 Kotopbix 10% HeycrneBarommx.
[Tocne oT4MCIEHUSI HEKOTOPOTO YHCIIa HEYCHEBAOIINX, UX MPOLEHT CHUZWICS 10
6,4%. CKOJIBKO y4aIluXcsi OTYUCIEHO?

3amauya 7: Ha 6ankoBckuil cuetr Obuto mosnoxeHo 10 Teic. py0. [locne Toro, kak
JIEHBTH TIPOJICKATHN OJIMH TOJI, CO cueTa cHsun 1 Thic. py0. Emte yepes rox Ha cuety
ctaio 11 Teic. py0. Onpenenuth, KaKOW MPOIEHT I'0JI0BBIX HAYUCIISET OaHK.
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3agaua 8: B ropoae B nHactosimiee Bpemsi 48400 sxurteneir. M3BecTHO, 4TO
HAaceJIEHHWE 3TOTO0 ropoja yBenuuuBaeTcs exerogHo Ha 10%. Ckoabko xKuTeieu

OBLIO B TOPOJIE /1B TOJ1a Ha3ad?

ITaJIOHbI OTBETOB:

Homep | 1 2 3 4 5 6 7 8
3aJaHUsI
OtBet 65 | 3250 | 48 5294,12 55 10 10 40000
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3. ®oH]T ONEHOYHBIX CPEJCTB JI/Isl TEKYIIEro KOHTPOISI

Texymmii KOHTPOJIL MPOBOAATCS BO BPEMS ayAUTOPHBIX 3aHATUI [0 MaTeMaTHKE B
COOTBETCTBHU C YueOHbIM mnaHoM u paboueit mporpammsl OLL 02.02 «MaremaTtukay
IO BCEM pa3lenaM IporpaMMbl. TeKyIIMid KOHTPOJIb COCTOMT W3 [BYX 4YacCTEH:
TEOPETHYECKOi 1 npakTiHueckoi. [Ipu 3ToM 00ydatomuecs MoMyyaroT B OTMETKH.

Teopetnueckass dyacTh HPOXoauT B (oOpMe YCTHBIX OTBETOB: OO0yYarommumecs
BBITATHBAIOTIIATH KAPTOUEK C BOIPOCAMH, JIAI0T MOJIHBII OTBET (CO CIUCKOM BOIIPOCOB
oOyyaroruecs 3HAKOMATCS B Hayale U3yyeHus pasfena).

[lIxana NepeBoaa 0a/uIOB B OIMETKH T10 TIATHOAIBHOM CHCIEME

Ommemka Konuuecmso sepnvix omeemos na meopemuyeckue
80npoCbl
«3» (y008.) 3
«4» (xopouto) 4
«3» (omauuno) 5

3aaHus MPAKTUYECKOW 4acT (KOHTPOJIbHBIE PabOThl) YACTHUYHO B3STHI U3
oTkpeitoro 0anka EI'D u BITP o maTemaTuke.

Ha BbImoiHEHHE KOHTPONBHOM pabOThl MO Marematuke jaercs |
akajeMuueckuii yac (45 MuHyT).

KontponbHas paboTa cocTouT uX 2-X dacTeid. B mepBoit vacTtu
NpeIaraeTcsl BBIIONHUTh 4 3aaHus - BbHIOPATh TPABUIBHBIA OTBET M3 YETHIPEX
npeanoKeHHplX. Bo BTOpoll yacTW mpexanaraercs BBHINOJAHUTH 6 3agaHuid -
0(hOpMHUTH XOJ] PEUICHUS U 3aIUCaTh MOTYYEHHBIN OTBET.

3a mpaBUIbHOE BBINOIHEHHE JIFOOOTO 3aJaHus MEPBON YacTH 00yyaromuiics
nonyyaer opuH Oamna. I[lpaBuibHOE BBINOMHEHHE 3aJaHUNl BTOPOH dYacTu
oneHunBaeTcs 2 6amtamu winl 6aiaoM 3a YaCTHYHOE PEIICHHE.

Bannm, MOJYYCHHBIC 3a BCC BBIIIOJHCHHBLIC 3a1aHUA, CYMMHUPYIOTCA.

[I1kana mepeBosia 6a10B B OIMETKH MO MAMOANIBHON CHCIeMe

Ommemxka Yucno bannos,
Heo0x00umoe 015 NONYYEeHUA ONMenKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauyno) 14-16
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3.1 Ilpamvie u nnockocmu ¢ npocmpancmee

OOpa3oBatelbHbIE PE3yIbIaThl, OIEKAIIHE TIPOBEPKE (IMEMEHTH):
[1P6 1, I1P6 9, TTP6 11, ITP6 12, TIP6 14.

[IPy 1, TIPy 14, II Py 15, TPy 16, 1Py 18, 1Py 19.

OK 01, OK 02, OK 03, OK 05, OK 09.

Teoperudeckne BONPOCHI:

1. Chopmynupyitre Teopemy Iludaropa.

2. [lepeuncnure OCHOBHBIC (UTYPHI B POCTPAHCTBE.

3. Iepeuncnute cmocoObl 3aaHus TMIOCKOCTH.

4.  Ilpomomxute Teopemy: «Ecnum omHa ®W3 JBYX MapalIeNbHBIX MPSIMBIX
TMepIeHUKYIISIPHA IIOCKOCTH, TO. .. ).

5. IIpomomxure Teopemy: «Eciu 1Be mapansenbHble IUIOCKOCTH IEPECEKA0TCs
TPETHEW, TO. .. ».

6. Cdopmynupyiite onpeseneHue IBYrpaHoro yria.

/. Cdopmynupyiite onpesieeHre TPEXIpaHoro yria.

8. Packpoiite MOHATHE «Yroa MEXKTY NPAMBIMUY.

9. [lepeunciure B3aMMHOE PACHIONOKEHUE JABYX NPAMBIX B HPOCTPAHCTBE

10.  Kakue mpsiMble Ha3bIBAlOTCS MApAILICIBHBIMU B MPOCTPAHCTBE?

11.  Kaxue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B TIPOCTPAHCTBE?

12.  Kakue mpsmble Ha3bIBAIOTCS TEPICHIUKYIAPHBIME B IPOCTPAHCTBE?

13.  Ilepeuncinurte B3aMMHOE PACTONOXKEHHE MPSAMOM U IUIOCKOCTH B MPOCTPAHCTBE.
14.  PackpoiiTe MOHATHE «yToJ MEXJIY MPAMOH U TIOCKOCTHION.

15.  Packpoiite MOHATHE «TAPAILICTBLHOCTD MPSAMON U TIIOCKOCTH.

16.  PackpoiiTe TOHATHE «MEPHEHIUKYISIPHOCTh MPAMON M TLIOCKOCTHY.

17.  Tlepeuuciure B3aMMHOE PACTIONOKEHHE ABYX IIOCKOCTEH B TPOCTPAHCTBE.
18.  PackpoiiTe MOHATHE «yroX MEKIY TIOCKOCTSIMHEY.

19.  PackpoiiTe MOHSATHE «MAPaLIETbHOCT MIOCKOCTEI.

20.  Packpoiite TOHATHE «TEPHEHANKYJIIPHOCTD ILIOCKOCTEH).

21.  Kak HalTH pacCTOSHUE OT TOYKH JI0 MPSIMO¥t?

22.  Kax HaifTH pacCTOSHUE MEXIY TPSIMBIME?

23.  Kak HaiiTH paccTOSHHE MEXIY TIOCKOCTSMH?

24.  Tlponomxkure onpenenenne: «[lepneHIuKyasp — 370...».

25.  Tlponomxkure onpenenenue: «HakmoHHas — 37T0...».

26. Tlponomxkure onpenenenue: «[Ipoekiys HAKIOHHOM — 3TO. .. ».

27.  Tlepeuncnure CBOKCTBA MapalIebHOTO MPOCKTHPOBAHH.

28.  TlpuBenute mpuMepbl CAMMETPHil Ha TWIOCKOCTH B IPHPOJIE, UCKYCCTBE.
29.  [llpuBemute mpuMepsl CUMMETPHI B TIPOCTPAHCTBE B MPHUPOJIE, HCKYCCTBE.



KouTpoabHas padora

Oos3aTeILHAA YACTh
Tlpu pewenuu 3a0anuii 1-4 3anuwume npasunbHvli omeem u3 Yemvipex NPeosoNHCeHHbIX.

1. (1 6amn) Pacmmudpyiite kpatkyto 3amuch: a€ ff5.

A) Touka a mpuHAIIEKUT TocKocTH ff5; b) Touka a mpuHamtexut npsimoi S5; B) mpsamas
a MpUHAICKHT IocKocTd S5 ') mpsmas @ mepecekaeT miockocTs S5

2. (1 6amn) [Tpsambie AB u CJ] ckpemuBarotcs. Kakoe pacronoxenne umetoT npsimbie AC
u BJ1?

A) napamnensHele; b) nepnennukyaspheie; B) ckpemmBatorcs; ) mepecexarorcs.

3. (1 6amm) [Inockoctu aa u B numerot 1 061yto Touky. KakoBo ux B3anMHOE
pacrnonoxeHnue?

A) mapannenshbl; b) nepecekarorcs no npsimMoit; B) coBnanatot; I') ckperniBatoTes.

4. (1 6amn) Ecnu npsimast, mpoBe/ieHHas Ha IIOCKOCTH Yepe3 OCHOBAHHE HAKIOHHOM,
TIEPIICHIUKYIISPHA €€ MPOEKIINH, TO OHA. ..

A) nepneHavKyJIApHa M caMOWl HAaKJIOHHOW; b) mapamnenbHa W camMoil HakJIOHHOW; B)
CKpEIIUBACTCS C HAKJIOHHOM; [) mepreH UKy ispHa OCHOBAaHUIO HAKIIOHHOH.

IIpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u No1y4eHHbLl OMee.
5. (2 6amna) Yepe3s xoHupsl oTpeska AB u ero cepeauny M npoBeeHsl apaiebHbIe
npsMble, NMEPECEKAOIIIE HEKOTOPYIO MIOCKOCTh B Toukax Al, B1 u M1. Haiigute
"y otpeska MM1, ecin otpe3ok AB He mepecekaer miockocth u ecin AA1=6,8cwm,
BB1=7.,4cwm.
6. (2 6amna) [Tpsimbie AC, AB 1 AJ] monapHo nepnenukyspHsl. Haiimure otpesok C/,
ecii AB=5 cm, BC=13 cm, AZI=9 cm™m.
7. (2 6anna) U3 Touku K TUIOCKOCTH MPOBECHBI 1BE HaKJIOHHbIC. HalinnTe nAiuHbI
0011ero neprneHAuKyJsapa, €Cau NPOeKIMKA HAKIOHHBIX OTHOCATCS Kak 2:3 U IJTUHBI
HAKJIOHHBIX paBHBI 23 cM 1 33 CM.

8. (2 6amna) Haueptuts ky0 ABCJIA1B1C1[1. Iloctpouts Touky K€EAB, Touky
MeJIJI1C, otpe3zok PEEA1B1C1.
ITA/IOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8
3aJJaHusA
OTtBer B B b A 7,1 15 9 -
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3.2 Koopounamot u eexmopoi

Obpa3oBaTenbHbIe pe3yabTaThbl, MOJJIEKALINE TPOBEPKeE (31eMEHTbI):

[1P6 1, I1P6 9, ITP6 11, ITP6 12, ITP6 13.
[IPy 1, TIPy 14, 1Py 15, [TPy 16, [Py 17, I1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 09.

Teopernyeckne BOMPOCHI:
W3 4ero coctout mpAMOYrolbHAs CHCTEMa KOOPAMHAT B MPOCTPAHCTBE?
Eci TOYKa JEKHUT B INIOCKOCTH XY, Kakas KOOPJMHATA y Hee HyleBas?
[IpuBenuTe NpUMEpP KOOPAMHAT TOUKK A, KOTOpAs JIEKUT HA OCH Z.
Packpoiite moHATHE «BEKTOPY.
Kak Haiiti KoopAnHATHI BEKTOpa?
[lepeuncnure U packpouTe MpaBUIIa CIOKEHUSA BEKTOPOB.
Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
Kakue BeKTOpbI Ha3bIBAIOTCS NEPIEHANKYIAPHBIMA?
Yemy paBHO CKaJISIPHOE IPOM3BE/IEHHE BEKTOPOB?
Kak HailTn BEKTOpPHOE MPOU3BEAECHNE BEKTOPOB?
UeMy paBeH yron Mexay BEKTOpamu?
[IpuBenute mpumep MaTpuusl 2x2.
[TpuBenute mpumep MaTpuusl 3x3.

CONS AWM=

_ e A O
w N = O

Kontposabuas padora

Oos3aTeILHAA YACTh
Ipu pewenuu 3a0anuii 1-4 3anumwume npasunvHvlii omeem u3 Yemvipex npPeooHCeHHbIX.

1. (1 6amn) Jausl Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 Hux
JIeXKaT Ha KoopAuHATHOU npsimoit Oy?

a) A;0)B;B)C; 1) /I

2. (1 6amn) Kakne u3 Bexropos a(1,0,-1), ¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) sBastoTcs
CIMHUYHBIMU?

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

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

A)a, B;b)c, B; B) a, c; I') konniHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hdansr Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii Kakoro oTpeska
spnsercs Touka M(034)?

A) AB; b) BC; B) AC; T') CB.

IIpu svinonnenuu 3adanuii 5-8 3anumiume X00 pewienus u nOAY4EHHbLI OMEEM.
5. (2 6amna) Jlans Bektopsi a(-6,0,8) , B(-3,2,-6). Haiimurte ckanspHoe npou3BeeHre
BEKTOPOB.

6. (2 Gamna) ITpu kakux 3HaueHusAX 1 BeKTOpsl i (4,1,2), §(121) nepneHanKyIsSpHBI?)
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7. (2 6amna) [lausl Bektopsl a(-6,0,8), B(-3,2,-6). Haiimute kocMHYyC yria Mexmy
BEKTOPAMHU.

8. (2 6amra) Jloxaxwute, uto yerbipéxyronpauk ABCJI sBisercs pombom,
eci:A(6,7,8), B(8,2,0), C(4,3,2), [1(2,8,4).

JlomoJHHTEIbHAA YaCTh

[1pw BBINOTHEHNY 3a/[aHUs 9 3aMUIIUTE X0]I, 000CHOBAHHME PEIICHHUS U MONyYCHHBIHOTBET.
9. (3 bama) MakeT JIeTCKOW IUIOMIAIKU MPEACTABICH HAa KOOPAMHATHON IIOCKOCTH.
Haiimure momanp AETCKOM IUIOMIAMKH (YETHIPEXYTONbHHUKA), BEPIIHHBI KOTOPOTO
HMEIOT KOOp/UHATEI (8;0), (10;8), (2;10), (0;2).

10}---

8

:t...__‘

\\

o 2 a 0 =

ITAJOHBI 0TBETOB:

Howmep 1 2 3 4 5 6 7 8
3a/1aHusI

OrBer B B A B -30 -1 -3/7 -




3.3 OcnoBbI TpuronoMerpuu. TpuroHomerpuyeckne GyHKIMM.

Obpa3oBatelbHbIE PE3YIbIathl, MOVIEKAIIIE TPOBEPKE (IMEMEHTbI):
[1P6 1, TIP6 3, ITP6 5, TIP6 14.
[IPy 1, [TPy 6, ITPy 7, 1Py 8, [TPy 18, ITPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernyeckue BOMPOCHI:

1. Uemy paBeH yrod B OJJMH pauaH?

2. B Kakux 4eTBEPTAX TPUTOHOMETPUUYECKOTO Kpyra (YHKIHUS y=SinX MPUHUMAET
TIOJIOXKHUTEIIHHBIC 3HAUCHUS?

3. B kakux 4eTBEpTSIX TPUrOHOMETPUYECKOTO Kpyra (YHKIHUS y= COSX MPUHMMAET
OTpHIIATENILHBIC 3HAYCHUS?

4. Ilponomxkute onpeneneuue: « CHHYC OCTPOTO yIia — 3T0. .. ».

5. Ilponomxkute onpenenenue: «KocrHyc 0CTporo yria — 310...».

6. [Iponomkure onpenenenue: « TaHTeHC OCTPOTO yIiIa —3TO...».

7. Cdhopmynupyiite OCHOBHOE TPHUTOHOMETPHUYECKOE TOKIECTBO.

8. Uemy paBHO npomsBeseHue tgx*ctgx?

9. Uemy pagen Sin(2x)? ChopMyaupyiTe MPaBUiIO BEIYUCIICHHS.

10.  Yemy paBen c0S(2X)? ChopMymupyiiTe MpaBmiIO BEIYMCICHHS.

11.  Tlepeuucimure TpUTOHOMETPHUUYECKHE DYHKIUH, YKAKUTE UX TEPUOJBL.

12.  Yemy paBeH nepuoj GyHKimu y=C0S(4xX)?

13.  emy paBen nepuoj GpyHKuu y=C0S(X/4)?

14.  Onpenenure o0nacTh 3HAUCHUS QyHKIMN Y=3C0S(5X)?

15.  TIlepeuncimure cmocoObl pEIICHHs TPUTOHOMETPUUECKHUX YPABHEHHIA.

16.  PackpoiiTe anropuT™ penieHus OJHOPOJIHBIX TPUTOHOMETPHIECKUX YPaBHEHHI
TIEPBOTO MOPSIIKA.

17.  PackpoiiTe anropuT™ pemieHus OJHOPOJHBIX TPUTOHOMETPHIECKUX YPaBHEHHI
BTOPOTO MOPSIIKA.

KonrpoabHas padora

Nel  Beruucnure: 2cos 0° — 4sin 30°
Ne2  Haiinute 3HadeHHe BhIpaXeHws: V2 cos /4 + ctg m/4
Ne3 U3 mpemioxkeHHbIX (hOPMYIT BBIOEPUTE BEPHYIO:

1) 1+tg?x= ) —===ctgx

sin? x sin x

3) cos’x-sin?x=1 4) tg’x+ctg’x=1

Ned  Vmpocrtute Boipaxenue: (Sin X + 1)(1 — sin X) u HaiiauTe ero 3HaYeHUE MPH
x =7/6
Ne5  Haiinure cos a, ecnu sin o = -3/5 n 180°<a< 270°

2sin? x — 2

No6 YipocTute BbIpakeHue: >
0os“ x

o T
H HAUJUTEC €T0 3HAUYCHUC ITPU X = g

Ne7  Beruucnure: ctg (— 765°) — 2cos (- 197/3)
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1

No8  Haiinute 3HaueHnue BeipakeHus: tg a + 2, ecnu COS a = NG nd<a<m
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8
3aJaHuA
OtBer 2,5 0 3 0,25 -0,6 1 -25 15
«DyHKINH, UX CBOMCTBA U IPad UK.
1 BapuaHT.

Nel IToctpoiite rpaduk pyHkIuu y =X 2 - 6x + 5. Haitaute ¢ momoinpio rpaduka:
a) 3HaueHue y npu x = 0,5;

0) 3Ha4Y€HHUs X, IPU KOTOPBIX y = -1;

B) HyJIM (DYHKIIMU; IPOMEKYTKH, B KOTOPBIX y > 0 1 B KOTOPBIX y < 0;

I') IPOMEXYTOK, HA KOTOPOM (DYHKIIMSI BO3PACTAET.

Ne2 Haiinure HauMmeHblliee 3HaueHne PyHKIMM y = x2 - 8x + 7.

Ne3 Haiimute 001acth 3Ha4eHUH QyHKIMU y =X 2 - 6X - 13, e x [-2; 7].

2 BapUaHT.
Nel. IToctpoiite rpaduk pyHkuun y =X 2 - 8x + 13. Haligute ¢ nomoieko rpaduka:

a) 3Ha4YeHue y mpu x = 1,5;

0) 3HaUYEHHUS X, IPU KOTOPBIX y = 2;

B) HYJM (QYHKIIMH; TPOMEXYTKH, B KOTOPBHIX ¥ > 0 U B KOTOPHIX Yy < 0;

T') IPOMEXYTOK, B KOTOPOM (DYHKIIHS yObIBaET.

Ne2. Haiinure nanbomnbIee 3HauyeHue GyHKIUNA y = -X 2 + 6x — 4.

Ne3. Haiigure obmacth 3HaueHuit GyHkimu y = x 2 - 4x - 7, rae x [-1; 5].

ITaJOHbI OTBETOB:

Homep 1 2 3
3aJaHus
B-1 a)(0,5;7);0)x=1,2; x=3,8; B)x=1;x=5; (4;-9) [-22; 3].
r) y > 0 mpu x (-00;1]U(5;0); y < 0 ipu x [1;5).
B-2 a) (-1; 3,25); 6)x= 4+ 5; x=4- 5; B) x=4+ 3; x=4- 3; (3;5) [-11; -2]
r)y> 0 npu X (-00; 4+ 3) U(4+ 3;+ 0); y < 0 ipu X
(4- 3; 4+ 3)

3a KaXIy10 MPaBUIBHO PELISHHYIO 3a/1auy gaetcs 2 Oasia.
[IIxana o1eHOK:

«5» 6 6aiuIoB

«4» 4-5 6amios

«3» 3-2 6aiuioB

«2» 1 u meHee
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Pemenue 3aga4 Ha nocrpoeHure rpagpuKoB

3anaya 1. 3apaboTok padoyero nonusmica Ha 20%, a LEHbI Ha TOBAPbI BHIPOCIH B
cpenHeM Ha 25%. Ha cKOJbKO MPOLIEHTOB MEHBIIE TOBAPOB, YEM IMPEKAE, MOKET
Tenepb KyMuTh pabouuii?

Pemenue 1. Ilo BepTukanbHOM ocu OyleM OTKIIAIbIBaTh 3apIuiaTy pabodero B
MPOLIEHTAX OT MPEKHEN 3apIiaThl.

2.11o ropu30OHTaIBHOM OCH MBI Oy/IeM OTKJIAJbIBATh KOJIMYECTBO TOBAPOB, KOTOPOE
MOKET KYITUTh padO4Ynii B IPOLIEHTAX K MPEKHEMY KOJIUYECTBY.

3. Touky, cooTBercTBytO1TYI0 100% ToBapoB u 100% 3apruiaTel, 0003HaYUM yepes
C. CoequnuB Touky C ¢ HayajioM KOOpPJMHAT, OJYy4YUM rpaduK MOKYIMaTeIbCKON
criocoOHocTH pabouero. OTMETHB JIIOOYI0 TOUKY Tpaduka U CIpPOEHUPOBaAB €€ Ha
OCH, Mbl MOXEM Yy3HaTh, KAKO€ KOJIMYECTBO 3apIuiaThl HEOOXOAMMO MOTPATUThH Ha
npuoOpeTeHNe JaHHOIO KOJIMYECTBA TOBAapOB M HAOOOPOT, KAKO€ KOJUYECTBO
TOBapOB MOKHO NMPUOOPECTH 3a JAHHOE KOJIMYECTBO 3apIliaThl.

4. 3apmuara ymenbiunack Ha 20%, mostomy depe3 Touky 80% ocu 3apmiiarsl
IIPOBEIEM TOPU3OHTAIBHYIO TMPSAMYIO, YCTAHABJIMBAIOLIYI0 HOBBIA YpPOBEHb
3apILIaThlI.

5. Lensl Beipociu Ha 25%. 3HauuT AJ1d TOT0, 4ToOb! KynuTh 100% TOBapOB, HYKHO
notpatuth 125% mnepBoHauanpHOM 3apriaTel. Touka D COOTBETCTBYET 3TOM
cutyanuu. CoeuHUB TOYKY D ¢ HauaioM KOOpJIMHAT, MbI IOJTYy4YUM rpaduk HOBOM
MOKYTaTeJIbCKON CTOCOOHOCTH paboyero.

6. Ilepeceuenne 3toro rpapuka ¢ HOBBIM YpPOBHEM 3apIuiaThl JacT TOYKy M.
CnpoenpoBaB TOuKy M Ha TOPU3OHTalIBHYIO OCb, NMPOYUTAEM YHCIIO, PABHOE
KOJIMYECTBY TOBAapOB B MPOLEHTaX, KOTOPOE MOXKHO TENEpb KYNMHUThb. DTO YHUCJIIO
paBHO npubIM3UTENBHO 64%. Takum 00pa3oM, B HOBOM CUTyalluu pabounii MOKET
KYIIUTh TOJBKO 64% TOTO KOJIMYECTBA TOBAPOB, KOTOPOE OH MOT KYIUTh MPEXKIE.
3amMeTHM, 4TO €CJIM MBI BRIOEpEM MaciTad Ha TOPU3OHTAIBHOM ocu 1cM «» 10%, To
JUISL HAaXOXJIEHHUSI OTBETA JIOCTATOYHO M3MEPUTh B MHJUIMMETPAX PACCTOSHHE OT
Touku M 1o BepTukanbHO# ocu. (M300pa3uth rpaduk caMOCTOATENBHO).

3agaHus IS CAMOCTOSITEILHOI0 PelIeHHs

3agaua Nel

buner B kunoteatpe cromn 300 py6:eit. [Tocie Toro kak neHy Ha OMJIET MOHU3UIIH,
YHCJIO oceTuTeNel yBeanumiock Ha 50%, a coop yBenuuusics Ha 25%. Ha ckonbko
pyOJeit cHkeHa 1ieHa Ousneta B kunoteatp? OTBeT: 75 pyOuiei.

3agaua No2

Korma mMara3un noBbeICHII IIEHY Ha sI0JIOKH, TO cipoc Ha HUX ynai Ha 20%, a obmias
BBIpYUYKa OT HMX MpOJaXu 3a AeHb ymeHblmmiach Ha 10%. Ha ckonbpko pyOnei
MOBBIIIIEHA 1I€HA Ha SI0JIOKH, €CJIU TIepBOHaYalibHO 1 Kr 070K cToust 6000 pyOmeii?
Otsert: 750 py6.

3amaua Ne3

Oren npearnonaran pa3faeuTh HEKOTOPYIO CYMMY JIEHET MEXKIY TPEMS CBIHOBbSIMU
B oTHOIIEHUH 10 : 9 : 8. 3aTemM OH U3MEHUII CBOE PELIEHUE U PA3LEIIII Ty )KE CYMMY
B oTHOmeHuu 7 : 5 : 3. I3BeCTHO, 4TO OJIMH W3 CHIHOBEH MOJYy4YHJ B PE3yJIbTaTe
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Takoro paszaena Ha 400 pyOseii 6osbiie apyroro. CKOJBKO MOJTYYHIT KaXKIbIi?
Otset: 700 py6., 500 py6., 300 py6.

3amaua Ne4

O0beM cTpouTenbHBIX paboT yBenmdeH Ha 60%. Ha CKOJIBKO TPOIIEHTOB HYXKHO
YMEHBIIUTh KOJUYECTBO pabOuMX, €CIM 3a CYET BHEAPEHUS HOBOM TEXHUKHU
POU3BOAUTENILHOCTD TpyAa OyaeT yBenuueHa Ha 100%? Oteet: Ha 20%.

3.4I1pousseoonan pynkyuu, ee npumenenue
Koumponvnas paboma
Bapuanr 1

1.Haiitu mpon3BoiHy10 QyHKIIMH

a) f(x)=x(x" —4) (1 6amm) f(x)= X

B x*+1 (1 Gas
6) () =xv3x (1 Gamn) ) ( )
r) f(x)=x"*sin2x (1 6amn)

ya
X, = —
2. Haittu 3nauenne npon3Boguoil Gyrkuum F (¥) =3X+19X g royge 6

(1 6amm)
3. Pemnts ypasuenne | (=0 e £(x)=x"=3x"+3x=4(] gay)

4. Pemmts Hepasencteo 9 (V>0 e 9(x)=0-5x)° (1gamn)

1
ren s g(x)=—x-5
5. Pemuts ypaBHEHUE F(x)=91(X) | ecnu ussectno, uro F(x)=4vx 3

(1 Gan)

6. Haiitu yrnoBoil ko3 (uUUeHT KacaTelbHOM, MPOBEIECHHOM K Tpaduky
— 2 o _
ynxiun (X)) =4-3x+0,5x"g touke ¢ abeuuccoit o= 2 (1 Gamn)

7. Ha pucynke u3o0pakensl rpaduk ¢pynkiun Y = f(X) 1 kacareiapHas K HeMy B
TOYKe ¢ abcuuccoit Xo. Haiimure 3HaueHune npoussoaHon ¢pynkiuu f(X) B ToUke Xo.

v

1|
II R0

0

pd

0-3 6a1a — «2», 4-6 6a/1710B — «3», 7-9 6amI0B — «4», 10 6a1T10B — «5»
Bapuant 2

1.Haiftu npou3BoaHy0 QyHKIIUN
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a) f(x)=x*(x+5) (16amn)  f(x)= x+2
B) x+1 (1 Gamn)

6) fCO=x"~2x (1 Gamn) ]
r) f(x) = x"cos3x (1 6amn)

T

X, = —
2. Haittn 3Hauenue npou3BoHo Gymkiun I () =2X+39% g rouge 3 (1
OaJt)
3. Petunts ypasnenne | (=0 ppe f(x)=x"+9x*+27x-5 (] Gan)
4. Pemnts nepasenctso 9 (>0 e g(x)=(3-4x7 (16amn)

g(x)= 1 x+7

5. Pemmts ypasrenne | (=9 (%) ecin usBectHo, uto () =6vx 2

(1 6amn)

6. Haiitu yrnoBoil k0o3(pUIHUEHT KacaTelIbHOM, NPOBEIECHHOM K Tpaduky

f(x):lx3—4x—5 o1
byHKUIUN 3 B TOuKe ¢ abcuuccort X0~ —+ (1 Gamr)

7. Ha pucynke u3o0pakensl rpaduk ¢pynkiun Y = f(X) 1 kacareiapHas K HeMy B
TOUKe ¢ abcuuccoit Xo. Halinure 3HaueHune npousBoaHoi ¢pyHkmuu f(X) B Touke Xo.

VA
/ =

\

1
o] 1

H.--r

=y

i

0-3 6amIa — «2», 4-6 6aJ110B — «3», 7-9 6aL10B — «4», 10 60a/L10B — «5»

Bapuant 3
1.Haiftu npou3BoaHy0 QyHKIIUN
1 x* +3x
fO=3x"-— =
2) X (16am) ) |07 x—1 (1 6am)
6) f(x)=(x" +1)cosx (1 r) f (x) = 4sin 2x — 5ctgx (1
Oasn) Oamr)
. . f(x)zlsin2x xozE
2. Haiitu 3Ha4YeHHE MPON3BOTHON (PYHKITUN 2 B TOUKE 8 (1 6amn)

3. Petnts ypasuenne | (0=0 ppe (0 =(x"=6x+5(] Gaun)

4. Pemmts nepasencteo 9 (0>0 e 9(x)=0-5x)" (16amn)
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5. Pernth ypaBreHue | ‘(x)=9(X) | ecnm m3BecTHO, uTo f(X)=(2x=1)°
’ g(x)y=10x+7 (1 6aJIJI)

6. Haiitu yrinoBoit koa(ppuIIMeHT KacaTeIbHOU, MPOBEICHHON K rpaduky
_ 2 “ - _
Gynxnun f(x)=3x"—12x+5p oyke ¢ abcuuccoit Xo— 1 (1 Gamn)

x+1
X)=
7. CocTaBUTh YpaBHEHHUE KacaTeJIbHON K rpa@uKy QyHKINN x—-1 g
Touke o= 2 (1 Gamn)

0-3 6amaa — «2», 4-6 6a10B — «3», 7-9 6a/10B — «4», 10 6a/L10B — «5»

Teopernueckne BONpPOCHI:
[Tpomomxute onpenenenue: «IlocaenoBaTensHOCTD — 3T0. ...
[IpuBenute nmpuMep apuMeTHIECKONH MPOTPECCHH.
[IpuBenuTe mpuMep TEOMETPUUECKOH TIPOrPECCUH.
[IpuBenure npumep OECKOHEYHO YOBIBaIOLIEH TEOMETPUYECKOH MPOrPECCHH.
[Iponomxure onpenenenue: «IIpousBoguas — 310...».
Packpolite reoMeTpuueCKuii CMBICI POU3BOJAHOM.
[Iponomxure onpenenenue: «KacatenbHas — 3710...».
Packpoiite duzuueckuii cMbICT MPOM3BOIHOM.
9. Ilepeuncnure mpaBuia BHIYMCICHUS MPOHU3BOIHBIX.
10. Yemy paBHa POHM3BOHAS CTENICHHON QYHKIHH?
11. UeMy paBHa MPOHU3BOIHAS TIPOM3BEACHHUS?
12. Yemy paBHA MPOU3BOIHAS YACTHOTO?
13. UeMmy paBHa MPon3BOIHAS CIOKHOH QYHKIHH?
14. Chopmynupyiite mpu3HAK BO3pacTaHus (YHKIHH.
15. Chopmymmpyiite npusHaK yObIBaHUS (YHKIHH.
16. Cdopmynupyiite Ipu3HAK TOYKH MaKCHMyMa (YHKIHH.
17. Chopmynupyiite mpuU3HAK TOYKH MUHAMYMa (DYHKIIHHL.
18. CocraBbTe aJrOPUTM pELIeHUs 3aJad Ha HaXOXKICHUS
HauOOJIBIIETO MHAMMEHBIIIET0 3HAYeHHs QYHKIMHU Ha OTpe3Ke?
19. CocraBbTe aaropuT™M HUCCIENOBAHUS M MOCTPOCHUS Tpaduka (QYHKIMH C
MTOMOIIBIO MPOXU3BOIHOM.
20. Kax HaiiTi BepTHKAIBHYIO acUMNTOTY rpaduka (yHKIwH?

©ONO LA WD

3.4Muozozpannuku u mena epawieHus

Kourpouabnas padora
Bapuanr 1

1)  JIuaromams KyOa paBHa+/12 cM. HaiiguTe ero oobeMm.

2)  [IBa peOpa NPSMOYTOJIBHOTO TapayUIe/ICUNea, BBIXOIAIIAE W3 OJHON
BepIINHBI, paBHbI 2, 4. /lnaronans mapaimenenunena paBHa 6. Haiimute oObem
napajuiesienunena.
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3) Panunycel Tpex mapoB paBHbI 3¢M, 4 cMm u 5 cM. HalinuTe panuyc mapa, oobeM
KOTOPOT'O paBE€H CyMME UX 00bEMOB.

— T

4)Kakoe xonmyecTBO HepTH (B TOHHAX) BMEMIACT IWJIMHIPHYECKAs ITUCTEpHA
auaMeTpoM 18 M U BBICOTOM 7M, €ClM INIOTHOCTH He(Tu pasHa 0,85 r/cme.
5)Haiizute BBICOTY KOHYyCa, €CIIU ero 00beM 487 cM®, a paanyc ocHOBaHMS 4 CM.

Bapuanr 2

1)  O6bem KybOa pasen 64 cm®. Haliure ero 1uaroHasb.

2) Haitnute paguyc ocHOBaHMS KOHYcCa, €CIIU €ro BhicoTa 3 ¢M, a 00beM 2,257
3

c™”.

3) Haiigute 00BEeM MHOTOTpaHHUKA, H300PaKCHHOTO Ha PHUCYHKE, BCE

ABYI'PAHHBIC YI'JIbBI KOTOPOI'O IIPAMBIC. Pa3MepBI Ha pUC. JaHbI B CM.

g - - —

1

4)  Haiigute 00beM MUPaMUIbI, BHICOTA KOTOPOM paBHA 6 CM, @ OCHOBaHHE —
MIPSMOYTOJIBHUK CO CTOPOHAMH 3CM H 4CM.
5)  OoOwbeM miapa paBen 288m. Haiinure mioriaaps ero moBepXHOCTH.

Bapuanr 3

1)  OOpa3syroias KoHyca, paBHasi /2 cm, HAKIIOHEHA K IMJIOCKOCTH OCHOBAHUS IO/
yriom 30°. Haiinute 0668M KoHyca
2)  Haiigure BBICOTY KOHYycCa, €Cin e€ro 00beM 4871 cM3, a paguyc ocHoBaHus 4
CM.
3) Haiigure 00BeM MHOrOrpaHHHKAa, HM300paKEHHOTO Ha PHUCYHKE, BCE
JBYTPaHHBIE YTJIBI KOTOPOTO MpsiMble. Pa3Mepsl Ha puUC. TaHbI B CM.
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4) Haiinute momaabs MOBEPXHOCTH IIapa U €ro 00BbEM, €ClIM paauyc Iiapa
paBeH 4 cM.

5)  Haiiaure pagnyc OCHOBaHMS IIJIMHAPA, €CIIU ero o0beM paBeH 120 cm3, a
BBICOTA 3,6 CM.

Bapuanr 4

1) JIBa pebpa NpsMOYTOIBHOTO TapalljiesienuNea, BBIXOASIIUE W3 OJHON
BEpIIMHBI, paBHBI 2M, 3M. O6beM mapawienenunena pasen 36m°. Haiimure ero
JaroHamib.

2) Haiimute o00BeM MHOrOrpaHHHMKa, H300paXEHHOTO Ha PHCYHKE, BCE
JIBYTPaHHBIE YTJIbl KOTOPOTO MPSMBIE. Pa3Mep1313Ha pHC. JaHBI B CM.

4 U

e /M7
1 1
3) Haiinure 00beM KOHycCa, €CJIM €ro BhICOTa 3 M, a painyc ocHOBaHus 1,5 cm.
4) Haiigure BBICOTYy LMIMHApA, €CIU €ro o0beM paBeH 24m cM®, a paauyc
OCHOBaHUS /2 CM.
5) Haiinure panuyc mapa ¥ miomajas MOBEPXHOCTH IIapa, €Cilu ero o0beMm
pasen 113,04 cv3.
OTAJIOH OTBETOB
Ne
O — Bapmuanr 1 Bapmuanr 2 Bapuanr 3 Bapmuanr 4
1 8 44/3 7
2 32 1,5 cMm 9 cMm 40
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3 6 3 2,251 cm®
4 =1513T 24 64 u 2—?% 12¢Mm

10 = . 2
5 9 cm 1447 5o o 3 oM; 36T eM

Teoperuueckne BonpochI:

[Iponomxkure onpeneneHue: «MHOTOrpaHHUK — 3TO. ...
IIponomxure onpenenenue: «lIpuzma — 3t10...».
[Iponomxkure onpenenenue: «lIpsMoyroapHbIi napamienenumnes — 370. .. ».
[Iponomxkure onpenenenue: «Kyd —3to...».
IIponomxure onpenenenue: «llupamuna — 3to...».
CdopmynupyiiTe CBOMCTBO O MPOTUBOJICKAIIUX T'PAHIX MapajuiesenuIeia.
CdopmynupyiiTe CBONCTBO O IMAroHaISIX Napajuleenunesa.
ChopmynupyiiTe CBOWCTBO O JTAArOHAIN U JIMHENHBIX
pa3zMepax NpsMOYTOJIbHOTO NapalyIesIeUIIe 1a.
Q. Kaxkas mpu3ma Ha3pIBaeTCs IpsIMON?
10. Kakas npusma Ha3bpIBae€TCs MPaBUIbHOMN?
11. PackpoiiTe NOHATHE «IIpaBUIbHAS IUPAMUIAY.
12.  UYro Takoe anodema mpaBUILHON MUPAMHIBI?
13. B uem oTiHMuue MOJHON MOBEPXHOCTU MNPU3MBI OT IOJHON MOBEPXHOCTU
MAPaMUJIbI?
14. CdopmynupyiiTe TeopeMy O BBIYMCICHHH OOKOBOW IMOBEPXHOCTH MPSIMOU
PU3MBI.
15. Cdopmynupyiite TeopeMy O BBIYUCICHUU OOKOBOM MOBEPXHOCTH
IPAaBUJIBHOM MUpaMUJIbI.
16. HazoBute npeaMeTsl U3 Baiiel npohecCuOHANbHON NEATeTbHOCTH, KOTOPhIC
UMEIOT (POPMbI MHOTOTPAHHUKOB.
17. Kakume MHOTOIpaHHMKM Ha3bIBalOTCS  mpaBwibHbIMU?  [lepeuncnure
NpaBUJIbHbIE MHOTOTPAaHHUKH.
18. IIpomomxkure onpenencHue: «lummHap — 3T0...».
19. IIpomomxkure onpenenenue: «Konyc —31o...».
20. IIpomomxute ompeaeneHue: «Y CEUeHHBIN KOHYC — 3TO...)».
21. TIpomomxkwute onpenenenue: «Illap — 3T10...».
22. Uto sABiSETCS BBICOTOM YCEUEHHOTO KOHYyca?
23. Yto sABIAETCS OCEBBIM CEUEHUEM IMIIMHIpPA, KOHYCa, YCEUEHHOI'O KOHYCa,
mapa?
24. TlepeuucnuTe eUHULIBI U3MEPEHUS IO, 00BEMA.
25. Uemy paBHOOTHONICHHE TUIOMIAICH TOBEPXHOCTEH  MOJOOHBIX (QUTYD

B MMPOCTPaHCTBE?
26. Uemy paBHO OTHOIIIEHHE O0OBEMOB TIOJIOOHBIX (PUTYDP B IPOCTpPaHCTBE?
27. HazoBute nmpeaMmeTsl U3 Bauleil npodeccuoHanbHON AeSTEIbHOCTH, KOTOPbIE
UMEIOT (POPMBI TEJ BpallleHHUS.

NGO WNE
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3.6 IlepBooOpa3Hasi pyHKIIUY, ee MPUMEHEHHUE
KonTpoJsbHas padora no reme:
Bapuant Ne 1

1. Haiigutre xputuueckue (ctamuoHapHbie) Toukd QyHkmun f(x)=2x3-9x2-
60x+127.
2. Haiinure nHaumbombliiee W HauMeHbIee 3HaueHHWe (QyHKIUU Y=2X3-3X2-
12x+24 Ha otpeske [-2;1].
3. CoctaBpTe ypaBHEHHE KacaTelbHOU K Tpaduky ¢yHkiun f(x)=2x2-5x+1, B
Touke rpaduka c abcruccoin x0=2.
4, HatimuTe muomans KPUBOJIMHEWHOW Tpameryy, OrpaHUYEeHHON Tpadukom
byukiun f(x)=x2+3x u npsmeiMu x=0, x=1.
5. ITepBooOpaznas pynkumu f(x)=3x2+2x npu x=1 npuHumaer 3HaueHue 81.
Hailigute ee 3Hauenue npu x=-1.

Bapuant Ne 2
1. Haiinute kputnueckue (cranroHapHbie) Touku QyHkimu f(x)=2x3+3x2-72x-
213.
2. Haiinute HanbompIiiee U HaMMeHblIlee 3HaUYeHne QyHKIMHN y=x3-9X2+24X-15
Ha otpeske [1;3].
3. CocraBbTe ypaBHEHHE KacaTelbHOM K rpaguky gyHkmum f(x)=3x2-4x-2, B
Touke rpaduka c abcrmecoi x0=-1.
4, Haitnure momans KpUBOJIMHEHHON Tpamnenyu, OrpaHHYeHHOM Trpadurom
byukun f(x)=2x2+x u npsameiMu x=0, x=1.
5. [TepBooGpaznas pynknum f(x)=4x3+2x npu x=1 NpuHUMaET 3HaUYCHHE 25.

Haitgure ee 3Hauenue npu x=2.
JTaJIOHBI OTBETOB

BapuanTt Ne 1

1. f(x)=2x3-9x2-60x+127

Pemenue:

1) £(x)=6x2-18x-60

2) £(x)=0 => 6x%-18x-60=0

x%-3x-10=0

ITo Teopeme, oOpaTHOl Teopeme Buera:

X1+X2=3

X1*X2:-10

X1=-2, Xo=5

OTtBert: X1=-2, X=5
2. y=2x3-3x2-12x+24, [-2;1]

Pemenue:

1) y’=6x2-6x-12

2) y’=0 => 6x2-6x-12=0

x%-x-2=0

[To Teopeme, oOpaTHOI Teopeme Buera:
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X1+Xo=1
X1*X2=-2
X1=-1, Xo,=2
3) Otpesky [-2;1] mpuHAAIEKHUT TOJIBKO TOUKa X1=-1.
y(-2)=-16-12+24+24=20
y(-1)=-2-3+12+24=31
y(1)=2-3-12+24=11
OTBeT: Yuans=31 iput X=-1, Yyauy=11 mipu X=1
. f(X)=2x2-5x+1, B Touke rpaduxa c abcIycco Xo=2
Pemenue:
1) £(X)=4x-5
2) 1(2)=8-10+1=-1, £°(2)=8-5=3
3) y=f(Xo)*+f (X0)(X-Xo)
y=-1+3(x-2)
y=3x-7
OtBert: y=3X-7
. f(x)=x2+3x, x=0, x=1
Pemenue:
1
S :J‘(x2 +3x)dx :[X—3+3-X—2j
) 3 2

1

_1,3 o145
32 6 6

0
5
OtBert: S :16

. f(x)=3x%+2x, F(1)=81. F(-1)=?
Pemenue:

F(X)=x*+x*+C

F(1)=1+1+C, F(1)=81 => C=79
F(-1)=-1+1+79=79

Otgert: F(-1)=79

Bapuant Ne 2
. f(X)=2x3+3x2-72x-213

Pewenue:

1) £(x)=6x%+6x-72

2) £(x)=0 => 6x%+6x-72=0

X?+x-12=0

ITo Teopeme, oOpaTHOl Teopeme Buera:
X1+Xo=-1

X1*Xo=-12

X1=-4, X5=3



—
.

OtBeT: X1=-4, X,=3

. y=x3-9x?+24x-15, [1;3]

Pewmenue:

1) y’=3x2-18x+24

2) y’=0 => 3x2-18x+24=0

X?-6x+8=0

ITo Teopeme, oOpaTHO# Teopeme Buera:
X1+X2=6

X1*X2=8

X1=2, Xo=4

3) Otpe3ky [1;3] npUHAUISKUT TOUKA X1=2.
y(1)=1-9+24-15=1

y(2)=8-36+48-15=5
y(3)=27-81+72-15=3

OTBET: Yuans=S NMPU X=2, Yyany=1 11pu X=1

. f(X)=3%%-4x-2, B Touke rpaduka ¢ abcuuccoi Xo=-1

Pemenue:
1) £(x)=6x-4
2) f(-1)=3+4-2=5, f’(-1)=-6-4=-10
3) y=f(Xo)+(X0)(X-Xo)
y=5-10(x+1)
y=-10x-5
Otset: y=-10x-5

. f(x)=2x2+x, x=0, x=1

Penienue:

OtBert: S :1%

. f(x)=4x3+2x, F(1)=25. F(2)=?

Pemienue:
F(X)=x*+x2+C
F(1)=1+1+C, F(1)=25 => C=23
F(2)=16+4+25=45
Ortser: F(2)=45
Teoperudeckne BONMPOCHI:

[Ipomomxkure onpenenenne: «yukuus F(X) HaspiBaeTcs ... ».
Packpoiite TeOMETPUYECKII CMBICT OMPEAETIEHHOr0 MHTErpaa.

[Iponomxkute onpenenenue: «KpuBonuHeiHas Tpanequs — 3T0. .

M.
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4.  Chopmynupyiite dopmyny Heiotona-JlerOHuIta.
5. Buewm 3aximouaercs o0umii BU BceX MepBOoOPa3HbIX?
6. Ilepeunciure mpaBWia BEIYMCICHHUS MHTETPANOB.

3.7 Crenenu n kopuu. CteneHnass pyHkuus

KourposabHas padora
| BapuanT

1) Haiinure obnacte onpeaeneuus dpyukuu: (3 0amna)
a) y=T7x>+2x*>-13;

0) y=+x-5;
B) — xX+2
Y x-1"

2) Omnpenenute YETHOCTD WIIM HEYETHOCTH pyHKIMU: (2 Oaynia)
a) y=x"+x;
0) y=3x".

3)  a)Iloctpoiite rpaduk GyHKIUU: y = 5 (3 6anna)
X

0) Kakas sTo Qpynkius: yobiBaromias win Bo3pacraromas? (1 6amr)

4)  Pemmre ypaBHeHue: 5% =25 (2 Gamia)
1 1\?°
5)  Beuncaure: 2°+492 -31° (5) +4/81. (2 Gamna)

13 6ainoB — «5»

11 — 12 6amnoB — «4»

7 — 10 6amnoB — «3».

Teopernueckue BONpocCkI:

1. ChopmynupyiiTe onpeesieHne CTerneHHoN GyHKIINH.
2. [lepeuncnure cBOMCTBA CTETIEHHON (DYHKIIUU C IIETBIM MTOKA3aTEIEM.
3. [lepeuncnure cBoiicTBa CTENEHU C JACHCTBUTENBHBIM MOKa3areneM. [IpuBegute
IIPUMEPBI.
4. Tlepeuncnute cBOWCTBAa KOPHS HaTypaJibHOM cTeneHu. [IpuBeanre npumepsl
5. Ha yto HeoO0xoaumo oOpaTUTh BHMMaHUE NPHU PEHICHUU HPPALMOHAIBHOTO
YPaBHEHHS YETHOU CTENIEHU?
6. Uemy paBeH KOpEeHb YETHOH CTENEeHW U3 oTpuuareiabHoro uucna? Ilpuseaute
IpUMep.
7. Yemy paBeH KOpEHb HEUETHOM CTENEHU U3 OoTpuuaTeabHoro uucna? [lpusegure
IIpUMEp.

30



8. Ha uto cTtouT 00paTtuTh BHUMaHHWE MPHU PEIICHUU UPPALUOHATBHBIX, IPOOHO-
palMOHANBHBIX YPABHEHUM U HEPABEHCTB?

3.7 Crenenu u kopuu. CrenenHast pyHKuus
Kourposabnas padora

Bapuanr 1
1.Pemmte ypaBHECHHE:
ax—7 i 2x+5 _ X 1 12-3x _
2247 =1 6)(=) =289 5) (3) = 64
r)25*+4-5*-5=0 ;) 2-32xt1 4 32x-1 _ 5.32x% = 34
)9:-7*=7-9*=0
2. Pemnte HEpaBEHCTBO:
e 1)+
a) 547% > 125 0(;) <1
3. Pemute HEpaBEHCTBO
2 2 X_~Xx+3 _9Xx—2
a)16x 1 +2-4x 1= 125> 0 )T =% >0
x2-11
Bapuant 2
1.Pemmure ypaBHeHue:
2 i 2x+17 _ X l xX—5 .
a) 247%"2 =1 6) () = 144 B)(3) =27
r)36*—-5-6*—-6=0 m) 3¥*tt —2.3%"1 _4.3%2 =17
e)5-3*=3-5*%
2. Pemnte HEpaBEHCTBO:
2+x 1 8-5x
a) 32+* < 81 0(;) >1
3. PemnTe HEpaBEHCTBO
2)49x 1 4751220 6) L3273
x%2-3
DTaJ0H OTBETOB:
Bapuanr 1
1.a) 1,75 0)-1,25 B) 5 r)0 n) 1,5 e) 1
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2.a)x € (—o0; 1] 0) x € (4; +o0)

3.a) x € (0;4] 6) x € (—o0; —V11) U [-2;3] U (V11; +00)
Bapuanr 2

l.a)-2 6) -4,25 B) 2 r)l 1) 2 e)1
2.2) x € (—; 2] 6) x € (1,6; +0)

3.a)x € (0;7] 6) x € (—o0; —v3) U [—1;V3) U [4; +0)

Teopernueckune BONPOCHI:
1. CpopmynupyiiTe onpeaeeHne CTeneHHON QyHKINH.
2. [lepeuncnure cBOICTBa CTENIEHHONW (DYHKLIMU C LIETIBIM [TOKA3aTEIIEM.

3. [lepeuncnure cBONCTBa CTENEHU C JEHCTBUTENBHBIM NOKa3areneM. [IpuBenute
IIPUMEPHI.

4. Tlepeuncnute CBOWCTBA KOPHS HAaTypalibHOM cTeneHu. [IpuBeaure npumepsl

5. Ha 4ro HeoOXommmo oOpaTUTh BHUMAaHHUE IPU PEHICHUH HPPAMOHATIHLHOTO
YPaBHEHUS YETHOM CTENEHU?

6. Uemy paBeH KOpeHb YETHOH CTETICHW W3 oTpullaTreiabHoro uucia? Ilpuemgute
IIpUMeED.

7. Yemy paBeH KOpeHb HEUETHOM CTENEHU U3 OoTpullaTeiabHoro uucna? [lpusegure
MpUMeEp.

8. Ha uto ctout oOpaTuTh BHUMaHWE MPHU PEIICHUH UPPAIMOHATIBHBIX, TPOOHO-
pPalMOHAJIBHBIX YPABHEHUI U HEPABEHCTB?

3.8 Ilokazamenvnas pynxkuusn

Teopernueckne BOMPOCHI:

1. ChopmymupyiiTe ompeseneHue MoKa3aTeqbHOH (YHKIIHH.
2. Ilepeuncnute CBOKMCTBA TMOKA3ATENbHON (YHKIHH.
3. llepeuncnute cmocoObl pemieHHs MOKA3aTEIbHBIX yYPaBHEHHIA.
4. ChopMyIupyiiTe MpaBHUIO PEIIEHHS MPOCTCHIINX MOKA3aTENbHBIX HEPABEHCTB.
5. B 4em 3akmouaercs rpadudyeckuii cocod peleHus ypaBHEHHIA.
6. [IpuBeuTe mpuMep (YHKIMOHATBHOM 3aBHCHMOCTH MOKa3aTeIbHOH (YHKIHH W3
peanbHOM KU3HU.
KounrpoJuabHas padora
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Bapuant 1
1. IToctpoiiTe rpaduk GyHKIUH Y = (%} +4 ¥ nepeyrciInTe €€ CBOMCTRA.

1 4-3x 1
2. Pemmte ypaBHEHHE GX(—J =—.
36 216

3. Pemmre ypaBHenue 4° =8—x.

64%° (16
x* — 64
505 1 4.5 1"

y 125%° (9"
4, Hailinute 0061acTh onpenesieHus GyHKIUU Y = 4 -1 .

5. Haiinure obmacts onpenencHuss GyHKIAA Y = 5

6. Pemmre HepaBeHCTBO 8 2 <1

X+1 x-1
7. Pemute HepaBEHCTBO 4(%) +(%) Y117,

3a,Z[aHI/IH MOBBIIICHHON CJI0KHOCTH

8. Pemurte HepaBeHCTBO (%) >48~(%) +49.

3-4x
@ 243
\8) <p

X? +14x+49
0% :3y+1’
y—4
3.2%-8
2" +1
Bapuanr 2

9. Pemute HepaBEHCTBO

10.Pemute cuctemy ypaBHEHUMN

1. Tloctpoiite rpaduk GyHKIIUU Yy =4"—4 U IepeunucIuTe e€ CBOCTBRa.
2. Pemmre ypasuenne 5*-(0,2) % =1.

x-3
3. Pemure ypaBHeHUE (5) =8+X.

2-x 4x+1
4, Hatigure o06macThb onpeneneHuss GyHKIUU Y = 8\/ (33) - j -

144 — x*

5. Haiinure o0macTe onpenencHus GyHKIAA y = )
8 pea DYHRIMI ¥ = o 14777 35

1 5x 1 6x-1
6. PemmTe HEpaBeHCTBO (E] ((gj .
7. Pemute HepaBeHCTBO 4" —3-47 <13,

3aI[aHI/I$[ MOBBIIIICHHON CJI0KHOCTH

8. Pemmre HepaBeHCTBO 25" +5* <50,
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2
X° —16X + 64 <

9. Pemure HEPABEHCTBO <
P 10— (0,002)"*

o _ 2y+2
10.PemmTe cucteMy ypaBHEHUM le_ y3
+
=~ i1
ITAJT0HBI OTBETOB
Bapuasnr 1
No 2 2
3
Ne 3 4
Ne 4 »3. Ooj
7
Nes (—o0—1)U(=1;00)
Ne 6 i
| 3
Ne 7 (—0;3)
Ne 8 (—o0;-2)
Ne 9 (—o0-7)u(-7:2]
Ne 10 (0,-2,5)
Bapuanr 2
Ne 2 1,4
Ne 3 1
Ne 4 ( 4 }
— oo
11
Ne 5 (—o01)U (L 0)
Ne 6 (—0:0,2)U(L;0)
Ne 7 (—o0;2]
Ne 8 (—ooi1]
Ne 9
[E ;8) v, (8, oo)
3
Ne 10
#3)
3

3.9 Jlozapugpmul. Jlocapughpmuuecxkan gpynkuyus

Teopernyeckue BONpockI:
1. Chopmynupyiite onpeaeneHue aorapupMuaeckon GyHKIIUH.
2. [lepeuncnure cBoiicTBa JorapupMuuecKkon QyHKIIHH.
3. [Iponomxkute onpenenenue: «Jlorapudm — 3t10...».



1)

4. Yemy paBeH norapudm rmpousBeaeHus?
5. Uemy paBeH jorapudm gacTHOTO?
6. [IpuBenuTe MpUMEpHI JIOrapuPMUUIECKON CIUPATIK B IPUPOJIE U B OKPYKAIOLIEM
7. Ha yTto cTouT 00OpaTuTh BHUMAHUE MIPU PEUICHUU JTOrapUPMUIECKUX U
YpaBHEHUI U HEPABEHCTRB?
6. [lepeuncnure ciocoOb! penieHus TOrapuPMUIECKIX YPaBHEHUH.
7. Chopmynupyiite IPAaBWJIO  PEHICHUS  IPOCTEHIINX
Jgorapu(pMUUECKUX HEPABEHCTB.
8. B uem 3akmtouaercs rpaduueckuii ciocod peieHus: ypaBHEHU .
6. IlpuBegute mnpumep (YHKIIMOHAIBHONW 3aBHCHMOCTH JIOTapU(DMHUUECKON
GyHKUIMU U3 peaTbHOM KU3HMU.
KonTtpoJsbnas padora

Bapuanr 1

1
1. Beruuciure  log; — .
BIYUCIIUT Os 625

2. Boeruuciaure 10020100 + 1092016 + 100205.
1
3. Beruncnute logg - log. 9.

4. Pemnre ypaBaenue 10g15(x-1)=2.
5. VKaxXuTe MPOMEKYTOK, KOTOPOMY MPUHAJICKUT KOPEHb YPAaBHEHHS
Iogg(x —1)3:6
6. Haiimure cymmy kopHeii ypaBaenus — logs(1-x?)=logs(2x(x+1)).
7. Pemure HepaBeHCTBO 1000 25 (2 —0,5%) > -1.
8 Pemmte nHepaBencteo log: (1-0,5x) <-1.
2

x+2
9. Pemute HEpaBEHCTBO (%) > 4.

A10. Ha ogHOM U3 prucyHKOB u300paxkeH rpaduk GpyHkimu y = Inx. Ykaxute

ATOT PHUCYHOK.
3 A ) A 4 3) W 4 4) L )
| i > > I
D1 o1 T X 4
s |
|

11. I'paduk xakoi GyHKIMH n300paxkeH Ha pUCyHKe?
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A12.Kakast pyHKIUS SABISAECTCS YOBIBAIOIICH?

1) y=log,(x+2); 2) y=log,(x—2) ty
3) y=log,(2-x) 4) y=log,(6+2). . P
1
//0 i v
12.Kakas pyHKuus sBasieTcs: yobIBaromen?
1) y:2x,' 2) y= |Og1,15x,‘ 3) y= |0g0, 5X, 4) y= |Og§ X.
2
Bapuanr 2
1. Beruucaure: log;343.
2. Beruuciure: 10972058 — log-6.
3. Beruncimre:  log,,; 3/121.
4. Pemute ypaBaenune 10Q02(X-1)=3.
5. YKaxuTe MPOMEXKYTOK, KOTOPOMY MPUHAICKUT KOPEHb YPaBHEHHUSI
1090 3(13+2x)=l0g0 3 (1-X).
6. Haiinure cymmy kopHeli ypaBuenus 1g(5x-6)=2Igx.
7. Pemnre HepaBeHcTBO 10g05(1-0,5%) >-3.
8. Haiigute unciio 1mensix pemeHuit HepaBenctsa 1ogs (5 —2x) < 1.
x+2
9. Pemnre HEPAaBEHCTBO (Ej > 4.
10. Ha xakoM U3 pUCYHKOB H300paxkeH rpaduk PyHKIIUU ) = Iog% X ?
) y‘ 2] v 3 _!/A 4 'Y
1 il
> > < >
4 1T X 0 x yi X
All. I'paduk kakoil pyHKIMU N300paKEH HA PUCYHKE?
)
1Y v‘jt
1) y=(§j : 2)y=log, x;
3) y=log,, x ; 4y y=log, x, '
2 I
0| | v
[ Sanny
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1) y=0,2%; 2) y=10011x; 3) y=-1logo,5x; 4) y=logs x.
4

TaJI0OH OTBETOB.

Bapuanr | 1 | 2 3 4 3) 6 7 8 9 10 [ 11| 12

w
1
w

1 -4 325 | (0;6)| 13 | (44) [ (o0;-2] | (4] | 2 [ 1] 3

2 33 23] 9 | 3 | 1 |(142)| 2 | (4] | 4 | 4] 1

3.10 Dnemenmul KomMoOUHAMOPUKU, CMAMUCMUKU U MEOPUU 8EPOAMHOCH el

Teopernyeckne BONPOCHI:

1. llpomomkure ompenpenenne: «CnydaitHoe coObITHE — 93T0...». IlpuBeute
npuMep.
2. [lpuBeuTe MpUMEp TOCTOBEPHOTO COOBITHSL.
3. [lpuBenute mpuMep HEBO3MOKHOTO COOBITHSL.
4. [pomomxkute onpeneneHue: «BeposTHOCTh CITy4aiHOTO COOBITUS — ITO...)».
5. Chopmynupyiite MpaBUIO HAXOKICHUS CIOKEHUS BEPOATHOCTEH.
6. ChopmyupyiiTe TIPaBUIO YMHOXEHHS BEPOATHOCTEH.
7. Kax Haiiti cpennee apud)MeTHYECKOE YMCIOBOTO psja?
8. Kax Haiitn MeIMaHy 9icIIoBOroO psijia’?
9. Kax BerumcisieTcs pa3max 4ucioBoro psa?
10. Jlnst gero HyXHBI Iuarpammbl, rpa¢uku? [lepednciute BUABI Harpamm.
11. IlpuBeauTe mpUMEpHl MPOSBICHUS 3aKOHA OONBIIMX YHCET B MPUPOIHBIX
SIBIICHUSX.
12. TlpuBenute NpUMEpHl MPOSBICHHUS 3aKOHA OONBIIMX YHCENT B OOIMIECTBEHHBIX
SIBIICHUSX.
13. Yro usyyaer craTucTrka’?
14. TIponomkure onpenenenue: «CoueTaHue — AT0...».
15. Tlponomkure onpenencuue: «Pa3mernenue — 310...».
16. TIponomkure onpenenenue: «IlepecTaHOBKU — 3TO...».
17. TlpuBenuTe mpUMep MHOXECTBA M3 PEATBHOM JKH3HH.
18. [lpuBeaute mpumep omnepamuu NEPECcEUCHHs] MHOKECTB.
19. TlpuBenute mpuMep omepauu 00bETMHEHHS MHOKECTB.
20. TlpuBeauTe mpUMep OMEPAIMK PA3HOCTH MHOMKECTB.
21. Packpoiite mOHATHS «Tpady, «AEPEBO», KIUKIN.
KoHTposibHas pabota

3amaua 1. B rpymnme 30 cryaenToB. Heobxoanmo BeIOpaTh CTapoCTy, 3aMECTUTENS
ctapocThl 1 mpodopra. CKOIBKO CYIIECTBYET CIIOCOOOB 3TO CleiaTh?

3amaua 2. Tlopsmok BBICTYIUIGHHS 7 YYaCTHHKOB KOHKYpCa OTPEISSeTCS
*KpebueM. CKOIbKO pa3IMyHbIX BAPUAHTOB KEPEOLEBKHU MPU A’TOM BO3MOXKHO?
3agaua 3. B miaxmMatHoM TypHUpe ydacTBYIOT 16 uenoBek. CKOJIBKO MapTUi
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JIOJDKHO OBITh CHITPAHO B TYpPHHpE, €CIU MEXAY JIOOBIMU JBYyMS YYaCTHUKAMU
JIOJKHA OBITH ChITpaHa OJIHA MapTUsi?

3anaua 4. B samuke 5 anenbcuHOB U 4 si6:10ka. Haynauy BwiOupatorcs 3 dpykra.
KakoBa BeposITHOCTB, 4YTO Bce TpU (PpyKTa — aneIbCUHBI?

3anmava 5. Illects kiMeHTOB ciyyaitHbIM 00pa3zoM oOpamatorcs B 5 ¢upm. Haiitu
BEPOSITHOCTh TOTO, YTO, XOTS OBl B OJHY (PUPMY HUKTO HE OOpaTHUTCS.

3amaua 6. Touky Haygauy Opocuiu Ha oTpe3ok [0; 2]. KakoBa BepoATHOCTH ee
nornaganus B orpe3ok [0,5; 1,4]?

3amaua 7. Cpenu coTpynaHukoB pupmbl 28% 3HaIOT aHIIMUCKUN s3bIK, 30% —
HeMenkui, 42% — (ppaHIy3cKuil; aHTIMHUCKUNA 1 HEMEIKuid — 8%, aHTTIMIUCKUN U
bpaniy3ckmii — 10%, Hemenkuii u ppaniry3ckuit — 5%, Bce Tpu s3bika — 3%. Haiitn
BEPOSITHOCTh TOTO, YTO CJIy4alHO BBIOPAHHBIA COTPYAHUK (PUPMBI: a) 3HAET
AQHTJIMUCKUM WJIM HEMEIKUM; 0) 3HaeT aHTJIMMCKUM, HEMEIIKUM Ui (DpaHIy3CKU;
B) HE 3HAET HU OJIVH U3 MEPEUNCIICHHBIX SI3bIKOB.

3anaya 8. B onHoM simuike 3 GenbIX U S YepHBIX IApOB, B APYTOM SIITUKE — 6 O€ITbIX
u 4 yepHbIX mapa. HaiiTu BeposiTHOCTh TOTO, 4TO, XOTSI OBl U3 OJIHOTO SITUKA Oy/eT
BBIHYT O€JIBIN 1Iap, €CJIM U3 KaXJI0T0 SIIMKA BRIHYTO MO OJTHOMY IIapy.

3amaga 9. Tpu sKx3aMeHaTopa NMPUHUMAIOT K3aMEH MO HEKOTOPOMY MPEAMETY Y
rpynnsl B 30 4esoBeK, IpUYeM MEpBBINA OIMpammuBaeT 6 CTyIEeHTOB, BTOPO — 3
CTYACHTOB, a TpeTuii — 21 cTynenTa (BBIOOp CTYIEHTOB MIPOU3BOIUTCS CITYIaHBIM
oOpa3oM u3 criucka). OTHOIIIEHHE TPEX IK3aMEHATOPOB K €1a00 MOrOTOBUBIIIMMCS
pa3IM4YHOE: MIAHCHI TAKUX CTYAEHTOB CIATh 3K3aMEH y MEPBOTO IMPENOJaBaTENs
paBHbl 40%, y BTOporo — tonbko 10%, y tpetbero — 70%. HaiiTu BEpOSITHOCTH
TOTO, 4TO CJ1a00 MOJATOTOBUBIIHUICS CTYACHT CAACT SK3aMEH.

3amaua 10 (cm. 3amauy 9). IlycTh M3BECTHO, YTO CTYJEHT HE CIal dK3aMeEH, T.€.
MOJIYYHJI OLIEHKY «HEYJOBJIETBOpUTENbHO». KoMy u3 Tpex mnpenojaBarenei
BEpPOSITHEE BCErO OH OTBEYAI?

3agaua 11. M3BecTHO, 4TO MpOLIEHT Opaka ajis HEKOTOopou neranu paseH 0,5%.
Kontponep mposepsier 1000 getasneii. KakoBa BeposiTHOCTh 0OHAPYKUTHh POBHO TPH
OpakoBaHHble netanu? KakoBa BepOSTHOCT OOHAPYKUTh HE MEHBIIE TpeX
OpakOBaHHBIX AeTasiei?

3agaua 12. CrtpaxoBas kommanusa 3akmroumia 40000 moroBopoB. BeposTHOCTH
CTPaxoBOIr0 Clydas MO KaXJAOMY U3 HUX B T€U€HHUE rojia coctaBisieT 2%. Haiitu
BEpPOSITHOCTh, UTO TAKUX ClydaeB Oynet He Oonee 870.

ITAaJIOH OTBETOB

Ne 3ananng OTBET

1 24360
5040
120
0,12

0,8848
0,45

OB WIN
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7 a)0,5; 6)0,8; B)0,2
8 Ya
9 0,58
10 0,5
11 0,875
12 0,9938

3.11 Ypasnenus u nepasencmea
Teoperuueckne BonpochI:
Urto Ha3bIBaeTCs ypaBHEHUEM?
YTO 3HAYUT PEIINTh ypaBHEHUE?
YTto Takoe KOpeHb ypaBHEHUS?
UTto Ha3bIBaeTCSI HEPABEHCTBOM?
YTO 3HAYUT PEIINTH HEPABEHCTBO?
B 4eM 3akirouaercs «MeTol UHTEPBAJIOB»?
UTo Ha3bIBAECTCS PEIICHUE CUCTEMbI YPABHEHHI?
UTO 3HAYUT PEMIUTH CUCTEMY YPABHECHHII?

CoNORWNE

O6HaCTB JOMYCTUMBIX 3HAYEHU?
10.Ilepeuncnure criocoObl pelieHUs: ypaBHEHUH.
11.Tlepeuncnure ciocOObI pEIICHUSI CUCTEM YPABHEHUM.

Kontpoanuas padora

Oo6g3aTeILHAS YACTh

. Ilpu penieHnn Kakux ypaBHEHUN U HEPABEHCTB, ClIEyeT 0OpaTUTh BHUMAHUE HA

Tlpu pewienuu 3a0anuii 1-4 3anuwiume npagunvHolii omeem u3 yemvipex NPeonoHCeHHbIX:

1. (1 6amn) Kakoe u3 uncen sBiaseTcss KOpHEM YpaBHEHHS
log2(x+1)=1A)-1;5)2;B) 1;I") 0.

2. (1 6amn) Kakue u3 ypaBHEHHUI UMEIOT 00JI€€ OTHOTO
kopa?A) x2-6x+5=0; B) 35 2=9; B) (x-4)(x+3)(x-8)=0; T') 2x-
7=0.

3. (1 6amn) Onpenenute BUA ypaBHeHus + —32 —x = 2.
a) IMHeiHoe; 0) KBaJpaTHOE; B) MPPAIIHOHATIBHOE; T) PalliOHAIIBHOE.

x+2
4. (1 6amn) Ompexennte HAMMEHbIIEE IIEI0€ PENMICHHE HEPABEHCTBA 5 <

i
a)-3;0)0;8) 3;1)-4.

[Ipu BbIMONHEHIH 331aHNUIT 9-8 3aNHUILIKTE X0/ PEMIEHUS U OTYYEHHBIN OTBET.

5. (2 6amna) Haiinure KOpeHb ypaBHEHHS | Xx-3 | =2
6. (2 banna) Pemmure cuctemMy ypaBHEHHI .
x—y=28,
2* "%~ 16

1?
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7. (2 Gamnma) Pemmte HepaBEeHCTBO
2x% — 5x
x—3

<X

8. (2 6amna) Pewmre ypaBrerne (2x — 3)V3x2 — 5x — 2=0

JlonmoJiHMTE/IbHASL YACTh

Hpu evinonnenuu 3aoanua 9 3anuwume x0(), oﬁocnoeanuepemeuuﬂ u n0./ly'leHHbll7
omeem.

2sinx — \/gcos (g —x) =0

— 37| .
9TOT0 YPaBHEHUS, IPUHAIEKAIIUE OTPEIKY 2

9. (3 6amna) Pemmre ypaBHEHNME . Ykaxute KopHu

ITAJIOHBI 0TBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHusl

OTBeT B [AB| B | A |[L5]102)|(—e; 0]U2; 3] -1; | 27 7% ¥ .
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4, @oHJ OLEHOYHbIX CPeACTB [/l MPOMEKYTOUHOH aTTeCTAHH (IK3AMEH)

IHPUMEPHBIE BOITPOCHI K 9K3AMEHY

[TonsiTue uncnoBoit pyHKuU. OCHOBHBIC MOHSATHS.

CrnocoOsbI 3amanus Gynkuuil. Bozpactatomias u yosiBaroas GyHKIIHH.
OrpannueHHOCTh GyHKIIMU. Hanbombiiee 1 HanMeHbIIee 3HaYeHUS QyHKITHH.
Breimykinocts ¢yHKImi. YeTHOCTb, HEUECTHOCTD.

OOpaTtumas u obpaTHasi PyHKITHH.

['paduk oOpaTHON (YHKITHH.

Panuannoe u3MepeHue yrios.

EnmHnyHas OKpyKHOCTh Ha KOOPJAMHATHOW IUIOCKOCTH.

© 0 N o g Bk WD

®yHKIMsA Y = Sin X U ee cBOICTBA.

[EEN
o

. OyHKIIMSA Y = COS X U €€ CBOMCTBA.

[EEN
[EEN

. OyHkuusa y = tg x u ee CBOMCTBA.

[HEN
N

. OyHKIMA y = ctg X U ee CBOMCTBA.

[HEN
w

. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA.

[HEN
SN

. Ilonstue nepuoaa, rncpruoaAbl TPUrOHOMCTPUICCKUX q)YHKI_II/Iﬁ

[HEN
(9

. ®opMyIBI IBOWHOTO U MOJIOBUHHOTO YIJa.

[HEN
D

. I'paduku Tpuronomerpuyeckux GyHKIMI U UX TpeoOpa30BaHUS.

[EEY
\l

. O6patHbIe TPUTOHOMETPUUYECKHE (PYHKITUH.

18. Pemienne  TPUTOHOMETPHYECKMX  YpaBHEHWUH  METOJOM  CBEICHUSA K
KBaIpaTHOMY YPaBHEHUIO, TPYIIIIUPOBKU U PEIICHUE OJHOPOIHBIX YPaBHEHUM.

19. Pemiennie TPUTOHOMETPUUECKMX HEPABEHCTB C TMOMOIIBIO  €IUHUYHOU
OKPY>KHOCTH.

20. CpoiicTBa moka3aTeabHOU PYHKITUH.

21. TloHsiTue KOpPHSI, CTENIEHb C JPOOHO-PALIMOHATBHBIM ITOKA3aTEIEM.

22. UppanuoHaabHbIE YpaBHEHUS.

23. Jlorapudmsl u ux cBoicTBa. HaTypanbHbIi U JECATUIHBIN JOTapUM.

24. CgpoiicTBa Jlorapudmudeckoil pyHKIUU.
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25

. IlokazarenbHbIC YpaBHCHUA. Nx PEICHUC MCTOJaMHU YPaBHHUBAHUA OCHOBaHHﬁ,

TPYIIUPOBKH, CBEACHUEM K KBAIPATHOMY YPAaBHEHHIO.

26
27

. OcHOBHBIC IIPUHOUIIBI pCIHICHUA ITOKA3aTCIbHBIX HCPABCHCTB.

. Jlorapudmuyeckue ypaBHeHUs. VX pelieHre MeToAamMu MOTEHUHUPOBAHUS,

TPYIIUPOBKH, CBEACHUEM K KBAIPATHOMY YPABHEHHIO.

28.
29.
30.
31.
32,
33.
34,

OcCHOBHbIE MPUHIIUIIBI PEIICHUS JOTapu(hMUYECKUX HEPABEHCTB.
AKCHOMBI CTEPEOMETPHUU U UX CJIC/ICTBUSI.

[TapannenbHOCTH IPSIMBIX B IPOCTPAHCTRE.

[TapannenbHOCTh MPSAMOM U TJIOCKOCTU B MMPOCTPAHCTBE.
[TapanienbHOCTh IIOCKOCTEN.

[leprieHIUKYISIPHOCTH OPSIMBIX B IPOCTPAHCTBE.

HepHGHIII/IKYJIHpHOCTL HpHMOI;’I " IINIOCKOCTH B IIPOCTPAHCTBC. TeopeMa O TpEX

MEPIICHAUKYJISpax.

35
36

. IleprieHAMKYISIPHOCTH TIIOCKOCTEN.

. BzaumHoe pacnosiokeHre mpsAMbIX B MpocTpaHcTBe. CKpemmBaronmecs

psiIMBIE.

37
38
39
40
41
42
43
44
45
46
47
48
49
50

. JAByrpanssiii yroi.

. Terpasap.

. I[Mapannenenumnen.

. IlonaTtue BekTOpa B mpocTpaHcTBe. KoMIUTaHapHBIE BEKTOPA.
. KoopanHatel TOUKM 1 BEKTOpa B IPOCTPAHCTBE.

. Cymma u pa3HOCTh BEKTOPOB.

. YMHOXEHHE BEKTOPa Ha YHUCIIO.

. CkanspHoe mpou3BeeHUE BEKTOPOB.

. IlonsiTue npenena u ero CBOKMCTBA.
(00)
. PackpeITHe HeonpeeneHHOCTH BUA —.

. I[lonsiTe NPOU3BOAHOMN U €€ CBOMCTBA.
. [Ipou3BogHBIC OCHOBHBIX IJIEMEHTAPHBIX (DYHKITHIA.
. IIpou3BoHasi MPOM3BEACHUS, YACTHOTO U CYMMBI.

. [Ipou3BoaHas CIOKHOU PYHKITUH.
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51. HenpepriBHas GyHKITHS.

52. Tloctpoenue kacatenbHOU K Tpaduky QyHKIUH.

53. IIpoMeXyTKH MOHOTOHHOCTH M 3KCTPEMYMBbI (YHKIIUU.

54. Touku neperuda u XapakTep BBIMTYKIOCTH (YHKITUH.

55. HauOomnbliee u HauMeHblIee 3HaYCHUE (PYHKIIUH.

56. O6m1as cxema uccnegoBaHus rpaduka GyHKIUU.

57. TloHsTHE MHOTOTPAaHHUKA, TPABUIHLHBIC MHOTOTPAHHUKH.

58. Brruncienne o0beMa MHOTOTPAaHHUKA.

59. [unuHap ¥ KOHYC, IJIOMIAAb ITOBEPXHOCTU U O0BEM.

60. Cdepa u map, mionaas TOBEPXHOCTH U 0OBEM.

61. IlonsTHe NepBOOOPA3HON U €€ OCHOBHBIE CBOWCTBA.

62. TlepBooOpa3HbIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUH.

63. IlonsTHE OMpeneIeHHOT0 HHTETpaia U €r0 CBOWCTBA.

64. ®opmyna Herotona-Jlel6uuna.

65. Ilnomaas KPUBOMHEWHON TpameIuy.

66. OO6bem Tena BpalieHusl.

67. CriocoObl 3a1aHUsI CTATUCTHYECKON HH(pOpMaIHH.

68. Cpennee 3HaUCHUE U TUCTICPCHSI.

69. [lonsiTue BeposTHOCTH cOObITUSI. OCHOBHBIE CBOMCTBA.

70. Kimaccruueckast ¥ reoMeTpudeckasi BEpOSTHOCTb.

71. ®opMynbl KOMOMHATOPUKH: COUETAHUS, PA3MELIEHUS U IEPECTAHOBKHU.
72. bunom HproToHa.

73. HezaBucuMEbIe M1 HECOBMECTHBIC COOBITHSI.

74. Cxema u popmyna bepuyiu.

75. [lonsiTne ypaBHEHMS, €70 PEIICHUS U PABHOCWIBHBIX YPaBHECHUM.

76. TeopeMbl O paBHOCUJIBHOCTH YPABHEHUH.

77.006mme MeToAbl pelieHUusT ypaBHEHWM (JTUHEHHBIX, WPPAIMOHATBHBIX,
KBaJIPaTHBIX, KyOUYECKUX, TPUTOHOMETPUUYECKHX, MOKAa3aTeIIbHBIX,
J0orapuMHUUYECKHIX, C MOJIYJIEM).

78. [loHsiTHE HEPABEHCTBA C OJTHOM TIEPEMEHOM U €T0 PEIICHHUS.

43



79. Teopembl 0 paBHOCUIIBHOCTU HEPABEHCTB.

80. YpaBHeHus ¢ 1ByMs iepeMeHHbIMH. [In0(paHTOBBI ypaBHEHHUS.

81. OCHOBHBIE IPUHIUIIBI PELLICHUS] TEKCTOBBIX 3a/1a4.

82. IloHATHE CUCTEMBI M COBOKYITHOCTH YPaBHEHUIA.

83. MeToapl pemieHusi CUCTEM YpPaBHEHH: MOJCTAHOBKH, 3aMEHBI MEPEMEHON U
CJIOXKEHUS.

84. CucteMbl W COBOKYITHOCTH HEPABEHCTB: MOHITHE M OCHOBHBIE METOJIBI
pEILICHHS.

85. OcHOBHbBIE PUHIHUIIBI PEIICHUS YPABHEHUH C MTApaMETPOM.

HPUMEPHBIE 3AJJAYN K OK3AMEHY

1. HccnenoBarh GYHKIIUIO HA OTPAaHHYEHHOCTh Y = V16 — x2,
x%,-2<x<0

2. Tlpounrats rpadux gyskuun f(x) = VX —4,0<x <5,
1

x+1
x2-7"

3. UccnenoBaTth (GyHKINIO HA YETHOCTh, HEUETHOCTh Y =

4. JlokazaTh, 4TO JUIs 33JJaHHON (DYHKIIMK CYIIECTBYET OOpaTHasi U HAWTH ee. y =

x3.

5. Haiitu 3Ha4eHUs OCTATbHBIX TPUTOHOMETPUUECKUX (DYHKIIMI, ecliu

nt 4 T <t<
sint = =, — T,
5 2
T
cost = 0,8, 0<t< >
2
6. JlokasaTh TOXKICCTBO cos_ L _sint = 1.
1-sint
7. BprauciauTe ¢ TOMOIIBI0 (OPMYIT TPUBEICHUS
, 49 21
cos(—9m) + 2sin (— Tn) —ctg (— T”)

8. JlIokaxure TOXKIECTBO
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9. Ynpocrture BeIpakeHHE

10.

11.
12.

13.

14.
15.

16.

17.

18

3Ha4YCHUA

19

20.
21.
22.

23.
24.

25.
26.
27.

28.

29.

1
sin(m—t) . ctg(f—t) . cos(2m—t)

= sint.
tg(m+t) tg(§+t) sin(—t)

sin’t
1+cost

+ cost = 1.

[Toctpoiite rpaduk pynkuuu y = sin (x + g) - 1.
[Toctpoiite rpaduk pyHkuuu y = —sinx + 3.

Brerauciurs arccos(—1) + arccosoO.

V2
Pemmre ypaBueHue cost = — ER

Pemmre ypasHenue 6¢os’t + 5cost + 1 = 0.

Pemmre ypasuenue sin’t + 2sintcost — 3cos*t = 0.

. V3
Pemure HepaBencTBo sint > P

Brruuciure i/\/ 17 + 3 i/\/ 17 — 3.

. COKpaTI/ITe IIpO6I/I, CCJIIN IICPECMCHHLBIC IIPHUHHUMAIOT TOJIBKO ITOJIOKHUTCIIBHBIC

\/B+2a4 a’b+a3
ava+4/b

. Pemute ypaBHenue v2x + 4=14.
Pemmre ypaBHenue 0, 44-5* = 0,16+/0, 4.

Pemmre ypasuenne V625 x V5149 = /125 x 56212,
Pemmire ypasuenue (0,25)* + 1,5+ (0,5)* —1 = 0.
Pemmte ypaBHenne 354%2 = 53*¥+475%

Pemmte ypaBHenune 5 * 32% 4+ 7 « 15% — 6 * 25% = (.

Pemmre Hepasenctro (0,09)°*~1 < 0,3**7,
Pemure HepaBeHCTBO 5%% + 4 x 5% — 5 > 0,

Beruncnure (log,2 + 3logs0,25): (log;28 — log37).

Beruucnure x o ero norapupmy logix = loglg + log121 — 2log.7.
3 3 3 3

Pemmte ypaBHeHue logg,(12x + 8) = log,(11x + 7).
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30. Pemre ypasnenue logg,(—x% + 4x + 5) = logg,(—x — 31).

2, _ _
31. Pemute ypaBuenue lg“x — lgx + 1 = 17107

32. Pemmte HepaBeHncTBO log3(8 — 6x) < logs2x.

33. PemmTe HEpaBEHCTBO 3!ogfx + 5logix — 2 > 0.
3 3

34. Tpu naHHBIE TOYKH COEAMHEHBI MOMApHO OTpe3kamu. Jlokakute, 4TO BCE
OTPE3KH JIEKAT B OAHOU MJIOCKOCTH.

35. Toukn A m B nexar B miaockocTd @, a Touka C HE JICKHUT B STOM INIOCKOCTH.
Jlokaxure, 4ro mpsmas npoxoxasmas uepe3 cepeaunsl orpe3skoB AC m BC,
napa’suielibHa TJIOCKOCTH .

36. lokaxure, uto eciu AB u CD ckpemmBaromuecs npsimeie, To AD u BC Takxke
CKPELIMBAIOIMECS MTPSIMBIE.

37. Touka B ne nexur B miuockoctu TpeyroipHuka ADC, touku M, N u P —
cepeaunnl otpe3koB BA, BC u BD cooTtBercTBeHHO. [[oKakuTe, YTO IMIOCKOCTH
MNP u ADC napaienpHblI.

38. B tpeyronsauke ABC nano: yron C paBeH 90°, AC=6 cm, BC=8 cm, CM —
menuana. Yepe3z BepummHy C mpoBegeHa npsimMas CK, mneprneHIuUKyJspHas K
mockoctu TpeyroiapHuka ABC, nprnuem CK=12 cm. Haingure KM.

39. KoHI1bl 0OTpe3Ka OTCTOST OT IJIOCKOCTH & Ha paccTosHusx 1 cm u 4 cm. Halinure
pPAacCTOSIHME OT CEPEIUHBI OTPE3Ka A0 MIOCKOCTH «.

40. lokaxxuTe, 4TO €CJIM BCe pedpa TeTpadipa paBHbI, TO BCE €0 IBYTPAHHBIE YTJIbI
paBHbl. Haliiure 3TH yTJIbL.

41. CrpaBemyiiBO JIM YTBEpKICHHE: JBAa BEKTOPA, KOJUIMHEAPHBIE HEHYJIEBOMY

BEKTOPY, KOJUTMHEAPHbIE MEX Ty COOOM.

42. lan terpasap ABCD. Hokaxure, uto AB + BD = AC + CD.

43. [quaronamm napamnenenunena ABCDA,B,C1D, nepecekatorca B Touke O.

Paznoxure BEKTOpbI CD u D, 0 no Bektopam AA,, ABu AD.
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44. Jlaasl KoOpauHATHI YeThipex BepmuH kKyba ABCDA{B,C{D.: A(0,0,0),
B(0,0,1), D(0,1,0) u A{(1,0,0). HalimuTe koOpAMHATHI OCTAJILHBIX BEPIINH KyOa.

45. Jlans! Bektops 3=(1,-1,2), b=(-1,1,1) u €=(5,6,2). Borauciure 3¢, ab, be u 3a.
46. Haiinutre KoopAWHATBI TOYEK, B KOTopble mepexoauT touka A(0,1,2) mpu
IEHTPAJbHOM CUMMETPUM OTHOCHUTEJIBHO Hayaja KOOpJWHAT, TpPU OCEBOMU
CUMMETPUU OTHOCUTEIHHO ocu OX M 3epKajbHOM CUMMETPUU OTHOCUTEIHHOM

miockoctu xOy.

. 10x%+4x-3
47. Berauciurh lim —————.
x—oo 5x2+2x+1

48. Haiinute npupamenne GpyHKINKE Yy = \/X IpH Tepexoje oT TOYKH X = 1 K

TOYKE X1 = Xg + AX, ecu Ax = 0, 44.

49. Haiitu npoussoanyo GyHkuuu y = 8/x + i

50. Haiitu mpousBoaHyto QpyHKINN
y=2cos x + sin x.

51. Haiftu npoussoanyio ¢pyuxuun y = vx(x* + 2).

52. Haiitu ipou3BOIHYIO0 (DYHKITUU

x
x? + 1

y‘:

53. Haiitu npoussoaayto GpyHkiwu y = sin(5 — 3x).
54. Haiitu npou3BOIHYIO (PYHKIIUU
y =+00-0,2x,

o o Inx
55. Haiitu npou3BoiHy10 QYHKIIMH B 3aJJaHHOUN TOUKE Y = — X0 = 1.

56. Haiitn nponsBoaHyio (GyHKIHH B 3a1aHHO Touke y = e%°*~3 x, = 4,

57. Haitnure yrioBoi koa(dGULMEHT KacaTeabHOM K rpaduKy GyHKINU B 3aJaHHOU
touke f(x) = 0,1e* — 10x, xy = 0.

58. CocraBbTe ypaBHEHHE KacartenbHOU K Tpaduky ¢yHkiuu y = f(x) B Touke C
a0cIuccon X = a, ecinu

f(x)=2*-8x+ 5, a=-1.
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59. CocraBbTe ypaBHEHHE KacaTtenbHOU K rpaduky ¢ynkuuu y = f(x) B Touke C
abciuccoit x = a, ecmn f(x) = V7 — 2x,a = 3.
60. Haiitu mpoMeXyTK1 MOHOTOHHOCTH M SKCTPEMYMBI (PYHKITHH
y=11 - 5x - 2°.
61. HaiiTu mpoMexyTKi MOHOTOHHOCTH U SKCTPEMYMbI GYHKIHH Y = V2x — 1 —

X.

62. Haiitu HamnOoJiblliee 1 HAaMMEHbIIIee 3HaUeHUe (PYHKIIUM Ha 3aJJaHHOM OTPE3Ke
3
L o
)y =-—, [0,3; 2].
x

63. Haiftu HanOosbliiee 1 HaMMEHbIIIee 3HaYCHUE (PYHKIIMU HA 33JIaHHOM OTPE3Ke
y =—-3x%+6x—10,[-2;9].

64. IIpousBeneHne NByX MOJIOKUTENBHBIX yncen paBHO 484. Haiinurte 3TH dncina,
€CJIM U3BECTHO, YTO UX CyMMa IIPUHUMAET HanOOJIbIlIee 3HAUCHHE.

65. OceBoe cedyeHue HMWIMHApPA — KBAJApaT, AMAroHalb KOTOporo paBHa 20 cM.
Haitgure BBICOTY IMIMHpPA Y IUIOMIAb €TO OCHOBAHUS.

66. HaiinuTe BHICOTY KOHYCA, €CJIM ILIONIAb ET0 OCEBOIO CEUEHMs paBHa 6 AMZ, a
TJIOIIAb OCHOBAHMS PaBHA 8 M2,

67. Haiinute KoOpaAMHATH LEHTpa U paauyc cdepbl, 3aJaHHON ypaBHEHHEM X2 +
y? + z%=49.

68. TTnomtaas ceueHns chepsl, MPOXOAAIIETO Yepes ee EHTp, paBHa 9 M2, Haiimure
IJI01Ia1b ChEpPHI.

69. Haiiqute o0beM mpsimoyrosibHoro napamienenunena ABCDA{B{C1D4, ecnu
AC,=1 m, yron C;AB=60°.

70. HauGomnpIasi quaroHaib IpaBIBHON MIECTUYTONBHON MPU3MBI PaBHA 8 CM H
cocraBiseT ¢ 60koBbIM pedpom yron 30°. Haiinure 06beM IIpH3MEL.

71. Pangnychl OCHOBaHUI YCEYEHHOTO KOHYCa paBHbI 3 M 1 6 M, a 00pa3yrolasi paBHa
5 M. Haiiagute 06beM yCeueHHOro KOHyca.

72. Haiigute 00BbeM IapOBOTO CErMEHTA, €CIIU PaNyC OKPYKHOCTH €r0 OCHOBaHHUS

paBeH 60 cM, a paauyc 1apa paBeH 75 cM.
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73. lokaxwuTe, uro ¢pyHkius y = F(x) siBasieTcs nepBo06pa3HON QyHKIUU Y =
f(x) ) F(x) = 5cosx, f(x) = —5sinx.

74. lna dyaxkuum y = f(x) HaliguTe XOTsA OB OTHY TIEPBOOOPA3HYO
f(x) = -13sinx + > .
o088 X
75. lna dyaxkuum y = f(x) HaliguTe XOTsA OB OTHY TIEPBOOOPA3HYO
1
fx) = V42-3x’

76. Ans nanHo#M (PyHKIIMM HAWTU TIEPBOOOPA3HYIO, MPOXOSAIIYIO Yepe3 3aJaHHYIO

TOUKY Y = ﬁ, M (‘%; O).

77. Touka OBUKETCS MO KOOPAMHATHOW MPSAMOM, €€ CKOPOCTh 3ahaHa (HopMysiou
v =1+ 2t,t - Bpems aBwxeHusa. Haiiqure 3ak0oH IBMKEHUS, €CITA U3BECTHO, UYTO B

MOMEHT BpeMeHU =2 KoopJMHaTa TOUYKH paBHsIIACH 5.

78. Bolunciure f_lz —2e*dx.

79. Beruncnure fgﬂ 533x — 1dx.
3

80. Berumciaure
2 2
&1. Beruncnure fl (er + ;) dx.

82. Beruncnuth miomaas GUrypsl, OrpaHu4eHHON JTUHUSMU

y=x% y=0 x=-1,x=2.

83. Beruucnuth miomaas GUrypsl, OrpaHiyeHHON JIMHUAMU

y=-x*+4x,y=0,.

84. Berancnuth miomaas GUrypsl, OrpaHUuICHHON TUHUSMUA

49



y:u’,x:—-z,x:{]!yze.'r‘

86.BrruncauTs miomaab GUrypsl, orpaHU4eHHON JTUHUSMU

y=x*+2x-3,y=—-x>+2x+5
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Kpurtepuu oueHUBaHMS IK3aMEHAIIMOHHBIX 3a1aHUM

1. YpoBeHb OCBOCHUS

Kpurepun

85-100 6ayuioB

(OTIIMYHO)

CraBuTCcs,  €clIM  CTYyIEHT  HCYEpPIbIBAIOIIE,
HOCJIEOBATEIbHO, YETKO U JIOTHYECKH CTPOHHO ero
U3J1araeT MaTrepuall, yMeeT TECHO yBSI3bIBATh TEOPHIO
C  TMpakTUKOH, CBOOOAHO  CHpaBisieTCs  C
JOTIOTHUTEIPHBIMU  33/la4aMd,  BOIPOCAMH U
IpYTUMH ~ BHJIAMH  TIPUMCHEHHS  MarepHaia,
M3J1araeMoro B BOTIPOCE, IPUYEM HE 3aTPyIHSETCS C
OTBETOM TIpY BHUJIOM3MEHEHUU 3a/laHU, MPaBUIHHO
OOOCHOBBIBaCT  MNpPUHATOE  pEIICHWE,  BJIaJeeT
pPa3sHOCTOPOHHUMH  HAaBBIKAMH ¥ NPHEMaMHU

BBITIOJTHCHU IIPAKTHYCCKUX 3a1a1.

70-84 Gata

(xoporiio)

BrictaBisiercs, eciu CTyA€HT TpaMOTHO U MO
CYILECTBY U3JIaraet yueOHbI MaTepHall, HE A0IyCcKas
CYILIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIMPOC,
MPABWIbHO TMPUMEHSET TEOPETUUYECKUE TMOJOKEHUS
IpU PELICHUH MPAaKTHYECKUX BOMPOCOB M 3ajady,
BIIaJIc€T HEOOXOAMMBIMU HAaBBIKAMU M MIPUEMAMHU UX
BBITIOJTHEHHUS, C HEKOTOPBIM 3aTPYJHEHHEM OTBEYACT

Ha JOIIOJIHHUTCIBbHBIC BOIIPOCHI.

50-69 GayuoB

(Y1OBIIETBOPUTEIILHO)

CraBuTcs, €CiM CTYACHT MPU OTBETE Ha BOMPOC
JIEMOHCTPUPYET  3HAHUE  TOJBKO  OCHOBHOTO
Marepuajia, HoO Ipu 3TOM HE YCBOWIJI €r0 JeTalei,
JIONyCKAaeT HETOYHOCTH, HEAOCTATOUHO MPaBUIbHBIC
(bOpMyITHPOBKH, HapylIeHUs JIOTUYECKOMN
MOCJIEAOBATEILHOCTH B HM3JIOKEHHH MPOrPaMMHOIO
Marepuajia,  HCOBITHIBAET  3aTPYJHEHUS  TpU

BBITIOJIHCHHUH IMPAaKTHYCCKUX pa60T, IIJIOXO
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OpUEHTUPYETCS B M3y4yaeMoOW TeMe, HE OTBEYaeT Ha

JOIOJHUTCIIbHBIC BOIIPOCHI.

49 0aJUI0OB U MEHEE

(HEYIOBJIETBOPUTEIIHHO)

CraBuTcs, €CM CTYyICHT HE 3HAET 3HAYNUTEIbHON
yacTM y4eOHOro Marepuana, KOTOPbId HYXKHO
OCBETUTh IpPU OTBETE HA IIOCTABJIEHHBIA BOIPOC
Owiiera, JOMYCKAeT  CYIIECTBEHHbIE  OIIMOKH,
HEYBEPEHHO, C  OOJIBIIMMH  3aTPyJHECHUSIMHU
BBITIOJTHSET IPaKTUYECKUE paboTHI, HE
OPUEHTUPYETCSI B U3y4aeMON TeME, HE MOXKET JaTh

OTBCT HAa JOIIOJIHUTCIbHBIC BOIIPOCHI.

B HCJIOM OLICHKA CTABUTCA, KaK B3BCHICHHOC CPCAHCC OLICHOK ITIOJIYYCHHBIX BO

BpPCMs TCKYIICTO KOHTPOJIA U OOCHOK, IMOJYYCHHBIX ITPHU OTBETC HA BOITPOCHI ouera.
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