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1. O01mue MoJI0KeHu s

KoHTpOIbHO-01IEHOYHBIC CPEACTBA MTPEIHA3HAYEHBI /I KOHTPOJIS U OICHKH 00pa3o-
BaTEIbHBIX JTOCTHIKEHUH OOYYarONIMXCsA, OCBOMBIIUX IPOrpaMMy Yy4eOHOW AMCIUTLIAHBI
OVII1.03 «MaremaTtuka.

@OHJI OLICHOYHBIX CPEACTB BKJIKOYAET KOHTPOJIBHO-OLEHOYHBIE CPEACTBA Ul IIPOBE-
JICHUS BXOJHOTO KOHTPOJISI, TEKYIIETO KOHTPOJISA, pyOS)KHOTO KOHTPOJS U MPOMEXKYTOUHOM
aTTecTaluy B GopMe SK3aMeHa.

Texyiuii KOHTPOJIb OCYILIECTBIISAETCA HA MPAKTHUECKHUX 3aHATHSAX IMYTEM OIpoca Io
TE€ME M MPOBEPKH KOHTPOJBHBIX paboT. Pe3ynbTaThl TEKyIIero KOHTPOJIS YYUTHIBAIOTCS MPU
OTIpe/ICIICHUH OLICHKH OCBOCHHUS YU€OHOW AUCIHILTUHBI B XOJI€ TIPOMEKYTOYHOM aTTECTAIIUN.

[TpomexyTouHas arrectanus B popMe IK3aMeHa.



KOHTpOJ'IB M OLICHKAa pE3YyJIbTaTOB OCBOCHUIA y‘lG6HOfI JUCHUILUIMHBI OCYIICCTBIACTCA NPCIIOAABATCIIEM B ITPOLECCE MMPOBCACHUA ITPAKTUICCKUX 3a-

2. Pe3yﬂbTaTLl OCBOCHHUA TUCHUIIJIMHBI, IIOAJICKAINUE ITPOBEPKE

HSTHHA, TIPOBEPKHU KOHTPOJIBHBIX Pa0OT, a TAK)KE BHIMOJIHEHUS 00YyJaIOIMMHUCS MHIMBUAYAIBHBIX 3aJaHHH, IPOCKTOB, HCCIEJOBAHUI.

Pesynbra- dopMa KOH-
TH1 06y- OcHOBHbIE ITOKa3aTeNN OLEHKU PE3y/IbTaTOB Tpons u
YEHUS OLICHUBAHMUSI
1 2 3

Pazgen 1 | YMeTh caMOCTOSITENHHO (OPMYIMPOBATH M AKTyaJIH3UPOBATh MIPOOIEMY, pACCMAaTPHUBAThH €€ BCECTOPOHHE. @pOHTAIBHBIN

MP 01, VYMeTh ycTaHaBIMBAaTh CYLLIECTBEHHBIN IPU3HAK WM OCHOBAHMSI [l CpaBHEHUS, Kilaccuukanuu u 00001IeHu . OIIpoc;

MP 02, YMeTh BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM, OLICHUBATh PUCKH I10- | pELICHHE 3a/1ay;

MP 05, CJIEACTBUU NEITEIIHLHOCTH. KOHTPOJIb BBI-

MP 07, OgnazieHre HaBbIKaMU Y4eOHO-UCCIIEI0BATEIbCKON U POEKTHON JAEATENbHOCTH, HABBIKAMH pa3pelleHus NpoOaeM. | HOJHEHUs

MP 09, OBnazneHue BUJaMH JI€ATE€IbHOCTH 10 TOJYYEHHIO HOBOT'O 3HaHMSI, €r0 UHTEPIpPETaIH, MpeoOpa3oBaHUIO U IpUMe- | 33/1aHUi Ha

MP 12, HEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalLlUAX, B TOM YHCJE IIPU CO3/IaHUU YUEOHBIX U COLIMATIbHBIX IPOEKTOB. IIPaKTUYECKHUX

MP 13, YMeTh BBIABIATH NPUYMHHO-CIIEACTBEHHBIE CBS3M M aKTyaJW3MpPOBATh 33]a4yy, BBIIBUIATh TMIIOTE3y €€ PELICHUs, | 3aHATHUIX;

MP 21, HaxOJIUTh APIYMEHTHI JJI 10Ka3aTeJIbCTBA CBOMX YTBEPKICHHM, 3a1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS. KOHTPOJIbHASA

MP 23, YMeTh aHaIM3UpOBaTh MOTYYEHHBIE B XOJ€ PELICHUs 337ayd pe3yibTaThl, KPUTHUECKU OIIEHWBATh UX JOCTOBEp- | paboTa.

MP 30, HOCTb, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSAX.

MP 31, OBnazieHre HaBBIKAMHU IOJTY4EHUS MH(OpMAIMK W3 MCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYILIECTBIISAThH

MP 33, MIOUCK, aHAJIN3, CHCTEMATU3aIMI0 U MHTEPIPETaLNI0 HHPOPMALIUU PAa3IMYHBIX BUIOB U ()OPM MpEICTaBICHUS.

MP 34, YMeTh OlLIeHHMBaTh JOCTOBEPHOCTb, JETUTUMHOCTh HH(OpMALlUM, €€ COOTBETCTBHE IPABOBBIM M MOPAIbHO-

MP 39, 3TUYECKUM HOpMaM.

MP 42, YMeTh pa3BepHYTO U JIOTHYHO U3J1araTh CBOK TOUKY 3PEHHUS C HCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB.

MP 45, [ToHATH U KCTIOJIB30BATh TPEUMYILIECTBA KOMaHAHON U MHIMBUyaIbHOU paOOTHI.

MP 46, YMeTb NpUHUMATh LENU COBMECTHOM AEATEIIBHOCTH, OPraHU30BBIBAThL U KOOPAMHUPOBATH IEUCTBUS IO €€ JNOCTH-

[TPy 05,

KECHUIO: COCTABJIATH I1JIaH ,Z[CI\/'ICTBI/II‘/’I, pacnpeacisiTtb pojr € yudeTOM MHEHHUM Y4aCTHHUKOB O6CY)KII&TB PE3YyIbTAaThl
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[TPy 07, COBMECTHOM pabOTHI.
I1Py 08, VYMeThb OlIeHWBATh Ka4eCTBO CBOETO BKJIA/IA M KAXKIOT0 yJaCTHUKA KOMaH/Ibl B OOIIMIA pe3ynbTaT 1Mo pa3paboTaHHBIM
I1Py 14, KPUTEPUSIM.
I1Py 18, YMeTb caMOCTOSITENbHO COCTABIIATH IUIAH PEIICHHs MPOOIEMbI C YI€TOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3-
[Py 19 MO>HOCTEU U NPEAIIOYTECHUN.

YMeTh 1enaTh 0CO3HaHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELLIEHUE

YMeTh gaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIb-
TaTOB LEJISIM.

OBnazieTh HaBbIKAMU [TO3HABATEIbHON peQIIeKCUN KaK OCO3HAHMsI COBEPILAEMbIX ACUCTBUI U MBICIUTEIbHBIX MPO-
LIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM.

VYMeTs onepupoBaTh MOHATHAMU: HATYpPabHOE YHUCIIO, LIE€JI0€ YHMCIIO, OCTaTOK 0 MOAYJIIO, PALMOHAIBHOE YHCIIO,
UppaLMOHATIBHOE YHCII0, MHOXKECTBA HATYPaJIbHBIX, LIEJIBbIX, PAllMOHANbHBIX, IEHCTBUTENbHBIX YHUCEN; YMEHHUE HC-
10JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOIMH JenuTenh U HauMeHblee ollee KpaTHoe, alroputM EB-
KJIMJa IpY pelIeHUH 3a]1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMUA CUCTEMAaMU CUUCIICHUS.

YMeTh onepupoBaTh NOHATHSAMU: TOXKIECTBO, TOXKAESCTBEHHOE peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa
YPaBHEHUI U HEPABEHCTB, PaBHOCUJIBLHOCTH YPaBHEHMH, HEPABEHCTB M CHCTEM, PAllMOHAJIBHBIE, UPPALIMOHAIIBHEIE,
NoKa3aTebHble, CTENeHHBIE, JoTapu(pMUYecKre, TPUTOHOMETPUYECKHE YpaBHEHHsI, HEPAaBEHCTBA U CHUCTEMBI; yMe-
HUE pellaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOLIBIO Pa3JIMYHBIX TPUEMOB; PEIIaTh YPABHEHUS, HEPABEH-
CTBA U CUCTEMBI C TapaMETPOM; IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUS] MaTeMaTHUYEeCKUX
3a/1a4 U 3a]1a4 U3 pa3IMyHbIX 00J1acTeil HayKu U pealbHOMN )KU3HHU.

YMeTh cBOOOIHO OMepupoBaTh NOHATUAMU: Tpaduk QyHKIMHU, oOpaTHas QyHKIMS, KOMIO3ULIMS QYHKIUHN, TUHEN-
Hasi (pyHKUHMA, KBaApaTU4HAs (QYHKIMS, CTETIEHHas (YHKIMS C LENbIM MoKa3aTeleM, TPUTOHOMETPUUECKHe PyHK-
MU, oOpaTHbIE TPUTOHOMETpUUYeCKHe (DYHKIIMHM, MOKa3aTeiabHas W jorapudmuueckas (QyHKIHH; YMETb CTPOUTH
rpaduku QyHKIUHN, BHIIOIHATH IPeoOpa3oBaHus rpaguKkoB PYHKINN; yMETh UCHOIB30BaTh rpaduku GyHKUIUN TS
M3Y4YEHHUs IPOLECCOB U 3aBUCUMOCTEN MPH PEIlIeHUH 3a/1a4 U3 APYTruX y4eOHBIX MPEIMETOB U U3 peajlbHOU KU3HH;
BbIpaXaTh (OpMYJaMU 3aBUCUMOCTH MEXIYy BEIMYMHAMU; YMEHHE CBOOOJIHO ONEpUPOBATh MOHATHUAMHU: YETHOCTh
(GyHKINH, TEPUOTUYHOCTh (PYHKIMH, OTPAaHMYEHHOCTb (PYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (PYHKIIUH,
HauOoJblIee U HAaMMEHbIIee 3HaYeHUsl (PYHKIIMU Ha IPOMEXYTKE; YMETh IPOBOJIUTH UCCIIE0BaHUE (DYHKIINH;
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YMETb UCHOJIb30BATh CBOWCTBA U rpauky (GYHKUMH U1 pEeLIeHNs] YpaBHEHHH, HEpaBEHCTB U 3aJau ¢ apaMeTpaMu;
yMeTb U300pakaTh Ha KOOPIMHATHON INIOCKOCTU MHOKECTBA PELICHUH ypaBHEHUH, HEPABEHCTB U UX CHCTEM.
YMeTb cBOOOAHO ONEPUPOBATH MOHITUAMHU: TOUYKA, HPsAMAasi, IUNIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, IJIOCKUMN
yroJ, ABYTPaHHBIM YroJl, TPEXTPAaHHBIM YIroJl, EPECEKAIOIIMECs, TapaJlJIeIbHbIE U CKPELIMBAIOIINECS MpsMbIE, I1a-
PaJUIEIBHOCTD U NEPIEHAUKYISAPHOCTh IMPSAMBIX M INIOCKOCTEH, YrOJI MEXAY NPSAMBIMH, YroJl MEXAY HpsSMOH H
TUTOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMH; YMETh MCIIOJIB30BaTh MPH PEIICHUH 3a7ad M3y4YeHHBIC (PaKThl U TEOPEMBI
IUIAHUMETPUH; YMETh OLICHUBATh pa3Mepbl OObEKTOB B OKPYKAIOLEM MHPE; YMETh ONEPUPOBATh MOHATUSIMU: MHO-
TOrpaHHMK, CEYEHHE MHOIOI'pAaHHHMKA, NMPaBWIbHBIH MHOTOIpaHHUK, MpU3Ma, NMUpamMuja, (urypa u MOBEpXHOCTb
BpallleHMs, LUIMHIP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHYcCa M IWIMH/ApPA, MapajuleibHbIe
OCH MJIM OCHOBaHMIO, CEYEHME I11apa, MIOCKOCTh, Kacarouasics chepsl, HUINHAPA, KOHYCa; YMETh CTPOUTh CEYECHUE
MHOTI'OIpaHHHKA, U300paxkaTb MHOTOTPAHHUKH, (PUTYpbl M IOBEPXHOCTHU BpaIllEHHs], UX CEYEHUs, B TOM YUCIIE C I10-
MOILIBIO 3JIEKTPOHHBIX CPEJICTB; YMETh IPUMEHSTHh CBOWCTBA FEOMETPUUECKUX (DUTYDP, CAMOCTOATEIBHO (POPMYIUPO-
BaTh OMNpEAENeHUs] U3y4yaeMbIX (UIyp, BbIIBUraTh TMIIOTE3bl O CBOICTBaX U NMPU3HAKaX I'€OMETPUUYECKUX (Uryp,
00OCHOBBIBaTh WJIM OMPOBEPIaTh UX; YMETh MPOBOAUTH KiIaccu(UKALMIO GUTYD MO pa3IMdHbIM IpHU3HAKaM, BbINOJI-
HATh HEOOXOUMbIE JOMOIHUTENbHBIE TOCTPOEHUSI.

YMeTb MOJIEnUpOoBaTh PEANbHBIE CUTYAallUU HA S3bIKE MAaTEMAaTHKH; COCTABIIATH BBIPAXKEHUs, YPABHEHHUs, HEPABCH-
CTBa U UX CHUCTEMBI 10 YCIIOBUIO 33/1a4H, UCCIIE0BATh IIOCTPOESHHBIE MOJIENIN C MCIIOJIB30BAaHUEM arrapara ainreOpsl,
MHTEPIPETUPOBATH MOJYUYEHHBIN PE3yNbTaT; CTPOUTh MATEMATUYECKHAE MOJEIH C ITOMOILBI FEOMETPUUECKHUX MTOHS-
TUA U BEJIMYMH, PELIaTh CBA3AHHBIC C HUMU IIPAKTUYECKHUE 3aa4M; COCTABIIATh BEPOSITHOCTHYIO MOJEIb U UHTEP-
MIPETUPOBATH MOJTYYEHHBIN pe3yibTaT; PellaTh MPUKIAIHbIE 3a/1a4M CPEICTBAMM MATEMATHYECKOr0 aHAJIN3a, B TOM
YHclie COLMATbHO-IPKOHOMUYECKOTO U (PU3MUECKOr0o XapaKTepa.

YMeTh BbIOMpATh MOAXOASIINN METOA AJIs PEeUIeHHs 3a/laul; MOHUMAaTh 3HAYUMOCTh MaTeMAaTUKH B U3Y4YE€HUU MPU-
POJIHBIX U OOIIECTBEHHBIX MPOLECCOB U SBJIEHUH; YMETh paclo3HaBaTh MPOSBICHUE 3aKOHOB MaTeMaTUKU B UCKYC-
CTBE, YMETb [IPUBOJUTH IIPUMEPBI MATEMATUUECKUX OTKPBITUI POCCUHCKOW U MUPOBOM MaTEMaTUYECKON HAYKH.
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Paznen 2 | YMeTh caMoCTOSITENBHO (POPMYIHPOBATH U AKTYyaJIU3UPOBATh IIPOOJIEMY, pACCMATPUBAThH €€ BCECTOPOHHE. OpoHTAIBHBIN
MP 01, YMeTh ycTaHaBIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHMS ISl CpaBHEHUS, Kiaccuukanuu u 00001eHus. OIIpOC;

MP 02, YMeTh BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX. pelieHue 3a1a4;
MP 04, YMeTh BHOCUTh KOPPEKTHUBBI B JIEATENBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJITATOB LIEJSM, OLICHUBATh PUCKH 10- | KOHTPOJIb BbI-
MP 05, CIICJICTBUM JCATCIBHOCTH. MOJIHCHUS

MP 07, Ogaenne HaBBIKAMH YIeOHO-HCCIICIOBATEIBCKOW U IPOSKTHOM JISATEIIEHOCTH, HABBIKAMU pa3pelicHusl Mpo0aeM. | 3aJaHuid Ha
MP 09, OanazieHye BUAAMU JEATEIbHOCTH 110 MOJIYYE€HUIO HOBOT'O 3HAHMs, €0 HHTEPIPETaLuu, IPeoOpa3oBaHUIO U MPUMe- | IPAKTUYECKUX
MP 12, HEHMIO B Pa3JIMYHbIX YYEOHBIX CUTYalLlUAX, B TOM YUCIIE IIPU CO3JaHUU Y4EOHBIX U COLIUAIBHBIX IPOEKTOB. 3aHATHSX;

MP 13, YMeTh BBIABIATH NPUYUHHO-CIIEACTBEHHBIE CBA3M U aKTyaJIM3UPOBATh 33Jady, BBIIBUraTh I'MIIOTE3Y €€ PEIICHHs, | KOHTPOJIbHAsS
MP 21, HaXOJUTh ApIyMEHTBI JJIs JOKA3aTeJIbCTBA CBOMX YTBEP KICHUN, 3ajaBaTh 1apaMeTPhl U KPUTEPUN PELLECHUS. pabora.

MP 23, YMeTh aHaIM3upoBaTh MOJYYEHHBIE B XOJI€ PELICHUS 3a/aydl pe3yJbTaThl, KPUTUUECKU OLIEHUBATh MX JIOCTOBEP-

MP 30, HOCTb, IIPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSX.

MP 39, OBnazneHue HaBbIKAMH MOJIY4YEHUS MHPOpPMAIUM M3 UCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYLIECTBIATH

MP 42, MOMCK, aHaJIN3, CUCTEMAaTU3alIMI0 U UHTEPIIPETALINIO HH(DOPMALUK Pa3IMUHBIX BUAOB U (POPM IIPEJICTABICHHUS .

MP 45, VYMeTh OLleHUBaTh JOCTOBEPHOCTb, JIETUTHUMHOCTh HMH(OpMaIuu, €€ COOTBETCTBUE IPABOBBIM U MOpPaJbHO-

MP 46, TUYECKUM HOpMaM.

[Py 01, YMeTh pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIB30BaHUEM SI3BIKOBBIX CPE/CTB.

I1Py 02, YMeTb caMOCTOSITENbHO COCTABIIATH IUIaH pelIeHHs MPoOIeMbl C Y4€TOM MMEIOLIUXCS PECYpCOB, COOCTBEHHBIX BO3-

[Py 03 MOXHOCTEU U NMPEAIIOYTEHUHN.

YMmeTh 1enath 0CO3HaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PELLIEHUE.

YMeTh JaBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIIb-
TaTOB LIEJISIM.

OBnazieTh HaBBIKAMH MMO3HABATEIbHON peQIIeKCUN KaK OCO3HAHMS COBEPILAEMBIX NEHCTBUN M MBICIUTENBHBIX MPO-
LIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM.

YMeTh onepupoBaTh MOHATUSAMU: OINpPEAEIEHHUE, aKCHOMa, TEOpeMa, CIEACTBHE, CBOMCTBO, MPU3HAK, JT0KA3aTElb-
CTBO, PaBHOCUJIbHBIE (POPMYIHUPOBKH; YMETh (POPMYIUPOBATH OOpPATHOE U MPOTHBOIOIOKHOE YTBEP)KICHUE, MPU-
BOJMTD MIPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIB30BATh METOJT MAaTEMATUYECKON MHIYKIINH; YMETh IPOBOAUTD
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JIOKa3aTeNbHBIE PACCYKICHHUS TP PENIEHUH 3a/1a4, OLIEHUBATh JIOTHIECKYIO MPABUIBHOCTD PACCYKIECHHUH,
VMeTh ONEPUPOBATh MOHATUSIMH: MHOKECTBO, MOJMHOMKECTBO, OIEPALIMU HAJl MHOKECTBAMH; YMETh MCIIOJIb30BaTh
TEOPETHKO-MHOKECTBEHHBIH aNmapar I OMCAHKS PEATHHBIX IIPOLECCOB U SBICHHUI U NP PELIEHUH 3a/1a4, B TOM
4KCIIE M3 IPYTHX Y4EOHBIX IPEIMETOB
VMeTh ONepUpOBaTh MOHATUAMU: Tpad), CBA3HBIN rpad, AepeBo, NUKI, Tpad) Ha IIOCKOCTH; YMETh 3a1aBaTh U OIH-
CHIBATh Irpadbl Pa3IMIHBIMK CIIOCOOAMM; HCTIOIB30BATh rpadbl IIPU PELICHUH 3a/1a4.
Pasgen 3 | Ymers caMoCcTOATENBHO (POPMYIMPOBATH M aKTyaIH3MPOBATh IPOOJIEMY, PACCMATPUBATE €€ BCECTOPOHHE. DpOoHTaTBHBIH
ﬁg 8 %’ VMeTh yCTaHABIMBATH CYIIECTBEHHBIM IPU3HAK WM OCHOBAHMS JUIs CPABHEHHUS, KIACCH(UKALMK U 0000LIEHHS. oIpoc;
MP 04, VMeTh BBISBJIATH 3aKOHOMEPHOCTH U NIPOTUBOPEYHS B PACCMATPHBAEMBIX ABJIEHHUSIX. pelleHue 3a/1a4;
MP 05, VYMETh BHOCUTH KOPPEKTUBHI B JIEATENBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENAM, OLEHUBATEH PUCKH MO- | KOHTPOJIb BbI-
MP 07, CJIE/ICTBUI JIEATETLHOCTH. TIOJTHEHHUS]
ﬁg (l)g: OBI1ajieHre HaBBIKAMH y4eOHO-HCCIIEN0BATENLCKOM M IIPOEKTHOM JEATEILHOCTH, HABBIKAMHE pa3pelleHust IpobIeM. | 3aJaHuil Ha
MP 13, OBnasieHre BUJAMH JIEATETLHOCTH MO MOMYYEHHUIO HOBOTO 3HAHMS, ET0 HHTEPIIPETALMH, TPEOOPA30OBAHMIO ¥ IIPUME- | MPAKTHYECKHX
MP 21, HEHUIO B PA3JIMYHBIX yUEOHBIX CHTYALHSX, B TOM YHCIIE MIPU CO3/IaHMH YUEOHBIX ¥ COLMAILHBIX TIPOEKTOB. 3QHSATHAX;
ﬁg %3: VMeTh BBIABIATH NPUYMHHO-CIIEACTBEHHBIE CBA3M M aKTyaJlW3MPOBATh 3a]ady, BBLIBMIATh TMIIOTE3Yy €€ PEIeHHs, | KOHTPOJIbHAs
MP 39, HaXOJUTh aPI'yMEHTHI JUIS JI0KA3aTENbCTBA CBOMX YTBEPKIAEHHH, 3a1aBaTh IIAPAMETPhI H KPUTEPUH PEILEHHUS . pabora.
MP 42, VMeTh aHAIM3UPOBATh TOJTYYEHHBIE B XOJ€ PELICHUs 3a/a4d Pe3yNbTaThl, KDUTHYECKH OLIEHMBATh MX JOCTOBEP-
MP 45, HOCTB, TIPOTHO3UPOBATH U3MEHEHHE B HOBBIX yCIOBHSIX.
%45;‘066” OBnasiecHre HaBBIKAMH TIOJTy4eHHs WHQPOPMALMH M3 HCTOYHMKOB Pa3sHBIX TUIIOB, CAMOCTOSTENBHO OCYIIECTBIIATH
1Py 07, | TOMCK, aHATH3, CHCTEMATH3AIMIO X MHTEPIIPETALINIO HHQOPMALINI PA3ITIIHEIX BHIOB X HOPM MPEICTABICHH.
IIPy 08, | YMerh oOlleHHBAaTH JOCTOBEPHOCTb, JIETMTUMHOCTh HMH()OPMAIMM, €€ COOTBETCTBHE IPABOBHIM U MOPAIbHO-
TPy 18, | yryueckim Hopmanm.
[Py 19 VMeTh pa3sBEPHYTO U JIOTHIHO U3JIaraTh CBOIO TOYKY 3PEHHUS C MCTIONb30BAHUEM S3BIKOBBIX CPEICTB.

YMeTh CaMOCTOSITENILHO COCTABIIATH IJIaH PELICHUS MTPOOJIEMBI C YUETOM HUMEIOIINXCSl PECYPCOB, COOCTBEHHBIX BO3-
MOYKHOCTEW U MPEANOYTECHUI

YMeTh 1enaTh 0CO3HAHHBIN BBIOOp, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

YMeTh JaBaTh OLIEHKY HOBBIM CUTYAIIUSIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCT, OLICHUBATh COOTBETCTBUE
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Pe3yabTATOB LIETSAM.

OBnazeTb HaBBIKAMH MMO3HABATEIBHON peQIIEeKCUN KaK OCO3HAHHS COBEPIIAEMBIX ACUCTBUI U MBICIUTEIbHBIX MPO-
LIECCOB, UX PE3yJIbTATOB U OCHOBAHHM.

YMeTh cBOOOIHO ONEpUPOBATh MOHATUSAMU: CTENEHD C LENIBIM II0KAa3aTeNIEM, KOPEHb HATYpaJlbHOM CTENEHH, CTENIEHb
C palMOHAJIBLHBIM MOKAa3aTeNeM, CTEIEHb C ACHCTBUTEIBHBIM (BEIIECTBEHHBIM) TIOKa3aTeneM, JJorapudm Jucia, CH-
HYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YHCIIA.

YMeTh onepupoBaTh NOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE IpeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CUCTEMa
YpaBHEHMI U HEpaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUIl, HEPABEHCTB M CHUCTEM, PALMOHAJIbHbBIC, HPPALIMOHAJILHBIE,
NoKa3aTeabHble, CTENEHHBIE, Jorapu(pMUYecKre, TPUTOHOMETPUYECKUE YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI; yMe-
HUE pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MIOMOLIbIO Pa3IMYHBIX IPUEMOB; PELIaTh YPABHEHUS, HEPABEH-
CTBA U CUCTEMbI C IapaMETPOM; IPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS] MaTeMaTHUYECKUX
3a/1a4 U 3a]1a4 U3 pazIM4HbIX 00J1acTell HAyKU U peanbHON KU3HU.

YMeTh cBOOOIHO OnepupoBaTh NOHATUAMU: TpaduK QyHKIUHU, oOpaTHas QPyHKIMS, KOMIO3ULIMS QYHKIUHN, TUHEN-
Hasi (pyHKUMA, KBaApaTU4HAs (QYHKIMS, CTETIEHHas (YHKIMS C LENbIM MOKa3aTeleM, TPUTOHOMETPUUECKHE PYyHK-
1uu, oOpaTHbIE TPUTOHOMETpUUYECKHEe (DYHKIIMHM, MOKa3aTeiabHass W jorapudmuueckas (QyHKIHH; YMETb CTPOUTH
rpaduku QyHKIUHN, BHIIOIHATH IPeoOpa3oBaHus rpapuKoB PyHKINN; YMETh UCIOIB30BaTh rpaduku GyHKIUN TS
M3y4YEHHs MIPOLIECCOB U 3aBUCUMOCTEH MPU peIIeHUH 3a7au U3 APYruX y4eOHBIX MPEAMETOB U U3 PEANbHOM KU3HU;
BbIpaXaTh (OpMYJIaMU 3aBUCUMOCTH MEXIY BEIMYMHAMU; YMEHHE CBOOOJIHO ONEpUpPOBATh MOHATUAMHU: YETHOCTh
(GyHKINH, NEPUOTUYHOCTh (DYHKIMH, OTPAaHMYEHHOCTb (DYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (PYHKIIUH,
HauOoJblllee M HauMEHblee 3HAa4eHUs (YHKIMHM Ha MPOMEXKYTKE; YyMETh HPOBOJUTH HCCIeA0BaHHE (YHKINU;
YMETh UCIIOJIb30BaTh CBOMCTBA U IpaduKku (YyHKIMN AJIS PELIeHNs] YpaBHEHH, HEpaBEHCTB U 3aj1au ¢ MapaMeTpaMu;
yMeTh U300paxkaTh Ha KOOPJAMHATHON TNIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB U UX CHUCTEM.
YMeTh MOZIEIMpPOBaTh PeajbHbIE CUTYAllMH HA SI3BIKE MaTEMATHUKH; COCTaBJISTh BBIPAXKECHMSI, YPABHEHMsI, HEPaBEH-
CTBa U UX CUCTEMBI 10 YCIIOBHIO 33/1a4H, UCCIIE0BATh IIOCTPOSHHBIE MOJIENIN C MCIIOJIB30BAaHUEM armapara anreOpsl,
MHTEPIPETUPOBATH NOJYUYEHHBIA PE3yNbTaT; CTPOUTH MaTEMAaTHUYECKHE MOJIENN C TIOMOIIBI0 T€OMETPUUYECKUX TTOHS-
TUW W BEJIWYUH, pelIaTh CBSI3aHHbIE C HUMHU MPAKTHYECKHE 3a/1a4; COCTABJISATh BEPOSATHOCTHYIO MOJIEIb U HUHTEP-
MIPETUPOBATh MOJIYUEHHBIM pe3yabTaT; peliaTh NPUKIAaHbIe 3a]]aul CPEICTBAMH MAaTEMaTHUYECKOr0 aHAIN3a, B TOM
qHCIIe COLMATbHO-DKOHOMUYECKOT0 U (PU3MYECKOT0 XapaKTepa.
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VYMeTh BbIOMpaTh NOAXOAALIMM METOA s PEeLIeHUs 3a7a4l; HOHUMAaTh 3HAYMMOCTh MaTeMaTUKH B U3yYEHUU INpH-
POJHBIX M OOIIECTBEHHBIX MPOLIECCOB M SBJICHUH; yMETh Paclio3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMAaTUKH B UCKYC-
CTBE, YMETb [IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKOW U MUPOBOM MaTEMaTU4YECKON HAyKH.
Pasnen4 | YMmers caMOCTOATENBHO (POPMYIHPOBATh U aKTyaJIM3HUPOBATh IPOOIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE. OpOoHTAIBHBIN
MP 01, YMeTh ycTaHaBIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHHMS ISl CpaBHEHUS, Kiaccuukanum u 00001eHusl. OIIpoc;
MP 02, YMeTh BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYMS B PACCMaTPUBAEMBIX SIBJICHUSAX. peleHue 3aaad;
ﬁ? 82’ YMeTh BHOCUTH KOPPEKTHUBBI B JIEATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIESM, OLICHUBATh PUCKU I10- | KOHTPOJIb BbI-
MP 07: CIIEJCTBUH €ATEIBHOCTH. IIOJIHEHUS
MP 09, OgnazieHre HaBbIKaMU Y4eOHO-UCCIIe10BATEIbCKON U MPOEKTHON AEATEIbHOCTH, HABBIKAMM pa3pelleHus npolieM. | 3aJaHuil Ha
MP 12, OBnazneHue BUJaMH JIE€ATEIbHOCTHU 110 MOJYYEHHIO HOBOT'O 3HAHUS, €r0 UHTEPIPETALuH, IPE0OpPa30BaHUIO U NIPUME- | IPAKTUYECKUX
MP 13, HEHHIO B PA3JINYHBIX yYEOHBIX CHUTYallUsAX, B TOM YUCIIE TIPU CO3JaHUN y4eOHBIX M COLMATBHBIX TPOCKTOB. 3aHATUSAX;
MP 21, YMeTh BBIABIATH IPUYMHHO-CIIEACTBEHHBIE CBSA3U M aKTYaJU3MpPOBATh 33Jady, BBIABUIATH MIIOTE3y €€ PEIIEHUs, | KOHTPOJIbHA
MP 23, HaxOJUTh APIYMEHTHI JJIs IOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a1aBaTh IapAMETPbl U KPUTEPHUU PELICHUS. pabora.
ﬁ? gg: YMeTb aHanu3MpOBaTh IOJYYCHHBIE B XOJ€ PELICHUs 3aJayd pe3yabTaTbl, KPUTUYECKH OLEHUBATH UX OCTOBEP-
MP 42, HOCTb, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSAX.
MP 45, OBnazieHne HaBBIKAMU IMOJTY4YEHUS MH(DOpPMAIMM U3 UCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO OCYILIECTBIAThH
MP 46, MIOUCK, aHAJIN3, CUCTEMATU3AIMI0 U MHTEPIPETalHi0 HHPOPMALIUU Pa3IMYHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS.
1Py 06, YMeTh OlLIEHHMBaTh JOCTOBEPHOCTb, JETMTUMHOCTh HH(OpMALUM, €€ COOTBETCTBUE IPABOBBIM U MOPAJIbHO-
[Py 07, TUYECKUM HOPMAaM.
[TPy 08

YMeTh pa3BepHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUS C HCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB.

YMeTh caMOCTOSITENIbHO COCTABIIATH IJIaH PELIEHUS! MPOOJIEMBI C YUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3-
MOXHOCTEW U MPEAIOYTEHNN.

VYMeTb aenaTh 0CO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €To, OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

YMeTh 1aBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIb-
TaTOB LIEIISIM.

OBnazieTh HaBBIKAMH [MO3HABATEIbHON peQIIeKCUN KaK OCO3HAHMS COBEPILAEMBIX NEHCTBUN M MBICIUTENBHBIX MPO-
L[ECCOB, UX PE3YJIbTaTOB U OCHOBAHMM.
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VYMeTb ¢cBOOOIHO ONEPUPOBATH NOHATUSAMU: CTEIEHb C LIE€JIbIM MI0Ka3aTesleM, KOPEHb HAaTypalbHOM CTENEHH, CTETIEHb
C pallMOHAJILHBIM MOKa3aTeNeM, CTEIEHb C ACHCTBUTEIHHBIM (BEIIECTBEHHBIM) TIOKa3aTeleM, Jorapudm Jucia, CH-
HYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YHCIIA.

YMeTb onepupoBaTh NOHATHAMH: TOXKIECTBO, TOXKAESCTBEHHOE peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMA
YPaBHEHUI U HEPABEHCTB, PaBHOCUJIBLHOCTb YPaBHEHMI, HEPABEHCTB U CHCTEM, PAallMOHAJIbHBIE, UPPALIMOHAIIBHBIE,
MOKa3aTeIbHbIe, CTENICHHBIC, JIOTapu(pMUUIECKHIE, TPUTOHOMETPUIECKIE YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI; yMe-
HUE pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MIOMOLIbIO Pa3IMYHBIX IPUEMOB; PElIaTh YPABHEHUS, HEPABEH-
CTBa U CUCTEMBI C NapaMeTPOM; IPUMEHATh YpPaBHEHMsI, HEPAaBEHCTBA, UX CUCTEMBI JJIs PEeLeHHUs] MaTeMaTHUECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAyKU U peaslbHOM KHU3HH.

YMeTh cBOOOHO OMEepupoBaTh NOHATUAMU: Tpaduk QyHKIUU, oOpaTHas QyHKIMS, KOMIO3ULMS (DYHKIUHN, TUHEH-
Has QYHKOWA, KBagpaTU4Has (QYHKIHS, CTENeHHAas (QYHKIHS C IEJIbIM MOKa3aTeleM, TPUTOHOMETpUYEeCKHe (PyHK-
UM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeiabHas W JorapupmMudeckas (QyHKIHH; YMETh CTPOHTH
rpaduku QyHKIUHN, BHIIOIHATH IPeoOpa3oBaHus rpapuKoB PyHKINN; yMETh UCHOIB30BaTh rpaduku GyHKIUN TS
U3y4EHHs IPOLIECCOB U 3aBUCUMOCTEH IIPU PEIIEHUU 3a7ad U3 APYrHX y4eOHBIX MPEAMETOB U U3 PEalbHOM KU3HH;
BbIpaXaTh (OpMYJIaMU 3aBUCUMOCTH MEXIY BEIMYMHAMU; YMEHHE CBOOOJIHO ONEpUpPOBATh MOHATUAMHU: YETHOCTh
(GyHKIMH, NEPUOTUYHOCTh (DYHKIMH, OTPAaHUMYEHHOCTb (PYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (PYHKIUH,
HauOoJblllee M HauMEHbllee 3HAa4eHUs (YHKLUMHU Ha MPOMEXYTKE; YMETh HPOBOJUTH HCCIEA0BaHHE (YHKIIMU;
YMETh UCIIOJIb30BaTh CBOMCTBA U Ipaduku GyHKIUN AJIS PELIeHUs] YpaBHEHH, HEpaBEHCTB U 3aj1au ¢ IapaMeTpaMu;
yMETb U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUMN, HEPABEHCTB U UX CHCTEM.

Paznen 5
MP 01,
MP 02,
MP 04,
MP 05,
MP 07,
MP 09,
MP 12,
MP 13,

YMeTh caMoCTOATENbHO (POPMYIHPOBATh U aKTYaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE.

YMeTh ycTaHaBIMBAThH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS /I CPAaBHEHMS, KiacCU(pUKAIIMU H 0000IIeHN .
YMeThb BBIABISTh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSIX.

YMeTb BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB 1LI€JIIM, OLIEHUBATh PUCKHU TO-
CJIE/ICTBUH I€SITEIbHOCTH.

OBnaneHne HaBBIKAMH Y4eOHO-HCCIIEIOBATENBCKOM U TPOSKTHOM JIEATEINBHOCTH, HABBIKAMU Pa3pelleHwsl mpoOIeMm.
OBrazneHue BUJAMH JIATEILHOCTH 0 TOTYYSHHIO HOBOTO 3HAHMSI, €T0 MHTEPIPETAIlH, TPeoOpa30BaHHIO U IPUMeE-
HEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIHSIX, B TOM YHCIIC TIPU CO3JaHUHU YUYEOHBIX U COIMATIBHBIX TPOCKTOB.

@pOoHTAIBHBIN
OIpoc;
pelIeHne 3a1ay;
KOHTPOJIb BbI-
MOJTHEHHUS
3aJaHuN Ha
MIPAKTUYECKHUX
3aHATHAX,
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MP 21, VMeTh BBISIBIATH NPHYMHHO-CIIEACTBEHHBIC CBA3M M aKTyaJM3UpOBaTh 3a1ady, BBIABUTATH TMIIOTE3Y €€ PEUICHUs, | KOHTPOJIbHAS
MP 23, HAXOJUTh apr'yMEHTHI JUIS JI0KAa3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a]1aBaTh MapaMETPhl U KPUTEPUH PEIIICHUS. pabora.
MP 30, VYMeTh aHaIM3MPOBATh IMOJIYYEHHBIE B XOJ€ PEUICHUS 3a1aud Pe3yJbTaThl, KPUTHYECKH OLIEHMBATH X JOCTOBEP-
mg Zg’ HOCTb, IPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSX.
MP 45: OsnajicHie HaBBIKAMU TIOJYYCHHs WH(OpPMAIUU M3 WCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATH
MP 46, MIOWCK, aHAJIM3, CACTEMATH3AIMI0 U HHTEPIIPETAINIO HH()OPMAIIUU Pa3IMYHBIX BUIOB M (DOPM IPEICTABICHUS.
1Py 07, VYMeTh OIIEHUBATh JIOCTOBEPHOCTh, JIETHTUMHOCTh HH(MOPMAIIUHM, €€ COOTBETCTBHE IMPABOBBIM M MOPAJIbHO-
ITPy 08 THYECKHUM HOPMaM.

YMeTh pa3BepHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJCTB.

YMeTb caMOCTOSITENbHO COCTABIIATH IUIAH pelleHHs Po0IeMbl C Y4ETOM MMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3-
MO>XHOCTEW U MPEAIOYTEHUN

YMeTb fenaTh OCO3HAHHBIN BBIOOD, apTYyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE

YMeThb aBaTh OIEHKY HOBBIM CHTYaIMsSIM, BHOCUTh KOPPEKTHBHI B JACATEIHHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIIb-
TaTOB IEJISIM

OBnazieTh HaBBIKAMH MMO3HABATEIbHON peQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U MBICIUTENBHBIX MPO-
LIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM.

YMeTh onepupoBaTh NOHATHSAMU: TOXKIECTBO, TOXKAESCTBEHHOE peoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CUCTEMa
yYpaBHEHMI U HEpaBEHCTB, PABHOCUJILHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM, pallMOHAJIbHbIE, UPPALlMOHAIbHBIE,
MoKa3aTebHbIe, CTENICHHBIC, JIOTapu(pMUYECKHe, TPUTOHOMETPUIECKHE ypaBHEHUS, HEPABEHCTBA U CHCTEMBI; yMe-
HUE pemarh ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C TIOMOIIBIO Pa3IMYHBIX IPUEMOB; PEIIaTh YPaBHEHUs, HEPABEH-
CTBa M CUCTEMHI C MMapaMeTpOM; NMIPUMEHSTh YpaBHEHHsI, HEPABEHCTBA, UX CHUCTEMBI JIJISl PEIICHHs] MAaTEeMaTHUECKUX
3a/1a4 U 3a]1a4 U3 pazIM4YHbIX 00J1acTell HayKu U pealbHOMN )KU3HH.

YMeTb CBOOOJHO ONepupoBaTh MOHATUAMU: rpaduk GyHKINHU, oOpaTHaAs (QYHKIUSA, KOMIO3UIUSA (QYHKIMMA, TUHEH-
Has (yHKUIHMSA, KBagpaTU4Has (QYHKIMs, cTEeNeHHas (QYHKIMS C LeJIbIM MoKa3aTeleM, TPUTOHOMETpUYecKre (PpyHK-
1IUM, OOpaTHBIE TPUTOHOMETpHUECKHe (YHKIIMHM, NOKa3aTeibHas U Jorapupmuyueckas (GyHKIHMH; YMETh CTPOUTH
rpaduku QyHKIMHA, BHIIOIHATH peodpazoBaHus rpadukoB QyHKIMI; yMETh UCIOIB30BaTh rpaduku GYHKIUN 115
W3yUYEHHS MPOIIECCOB M 3aBHCUMOCTEH MPH PEeIICHUH 3329 U3 IPYTHX YICOHBIX MPEIMETOB U U3 PeabHOM JKU3HHU;
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BbIpaXaTh (OpMYJaMU 3aBUCUMOCTH MEXIY BEIMUYMHAMU; YMEHHE CBOOOIHO ONEpUPOBATh MOHATHSIMHU: YETHOCTh
(GyHKINH, TEPUOTUIHOCTh (PYHKIMH, OTPAHMYCHHOCTb (PYHKIIUH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM (PYHKIIUH,
HauOospllee M HauMEHbIee 3HA4YeHUs (YHKUIMU HAa TPOMEXKYTKE; yMETh HPOBOIUTH HCCIEAOBAaHHE (YHKIINU;
YMETh UCIIOJIb30BaTh CBOMCTBA U Ipaduku GyHKIUN Ui pelIeHUs YpaBHEHH, HEpaBEHCTB U 33J1au C IapaMeTpaMu;
YMETb N300pakaTh Ha KOOPAMHATHON IUIOCKOCTH MHOKECTBA PELLICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM.
Pazgen 6 | YMerh caMocTOSITENBHO OPMYJIMPOBATh U AKTYaIU3UPOBATh IPOOIEMY, pACCMAaTPUBAThH €€ BCECTOPOHHE. @OpoHTaNbHBIN
MP 01, VYMeTh ycTaHaBIMBATh CYLLIECTBEHHBIM IPU3HAK WM OCHOBAHMSI [l CpaBHEHUS, Kiaccuukanuu u 00001eHus. OI1poC;
MP 02, VYMeTh BBISIBIIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTPUBAEMBbIX SBICHUSAX. peleHue 3aaay;
ﬁi 8‘51: Ymetb BHUOCI/ITB KOPPEKTUBHI B JIEATEIILHOCTh, OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKH I10- | KOHTPOJIb BbI-
MP 07, CIIEICTBUH J1€ATEIbHOCTH. HOJTHEHUS
MP 09, OgnazeHre HaBBIKAMU Y4€OHO-MCCIIEIOBATEIBCKON M MMPOCKTHOW JAEATEIbHOCTH, HABBIKAMH Pa3pelIeHus mpoliaeM. | 3aJaHuil Ha
MP 12, OBnazneHue BUJaMH IE€ATEIbHOCTHU 10 MOJIYyYEHHIO HOBOI'O 3HaHMSI, €F0 UHTEpIpPETaIiH, IpeoOpa30BaHUIO U IPUMeE- | IPAKTUYECKUX
MP 13, HEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalLIUAX, B TOM YHCJE MIPU CO3/IaHUU YUEOHBIX U COIIMAIbHBIX IPOEKTOB. 3aHATUSX.
MP 21, VYMeTh BBIABIATh NPUUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 33/ady, BBIIIBUTaTh TMIIOTE3y €€ pPELICHus,
MP 23, HaXO/UTh apIyMEHTHI JUIsl I0Ka3aTeNIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS.
mg gg: YMeTh aHanM3UpOBaTh MOJTYYEHHBIE B XOJ€ PELICHMs 3a7ayd pe3yibTaThl, KPUTHUECKH OIICHWBATh UX JOCTOBEp-
MP 42, HOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSX.
MP 45, OmnazieHre HaBBIKAMH TIOTYYEHUS HMH()OpPMAIMM W3 MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIISTH
MP 46, MIOWCK, aHAJIN3, CHCTEMATU3AIMIO ¥ MHTEPIPETANI0 HH(GOPMAIIMK PA3TUYHBIX BUIOB B ()OPM TIPE/ICTABICHUS.
[Py 11 VMeTh OLEHUBATh JIOCTOBEPHOCTH, JIETHTUMHOCTh HH(POPMAIUM, €€ COOTBETCTBHME IIPABOBHIM M MOpPAIbHO-

ATUYECKUM HOPMaM.
YMeTh pa3BEepHYTO U JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

YMeTh CaMOCTOSITENILHO COCTABIIATH IJIaH PELISHUS MTPOOJIEMBI C YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3-
MOYKHOCTEW U MPEANOYTEHU I

YMeTh 1enaTh 0CO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

YMeTh 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIb-
TATOB IIEIISIM.
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OBJIajIETh HABBIKAMH O3HABATEILHON peIIEKCHH KAK OCO3HAHMS COBEPINAEMBIX JEHCTBUN M MBICIUTEIBHBIX HPO-
1IECCOB, MX PE3YJILTATOB U OCHOBAHMUIA.
VMeTh OIEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE YMCIIO, CONMPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYIb M apryMEHT
KOMIUIEKCHOTO YKclIa, popMa 3alliucCH KOMILIEKCHBIX YKceN (TeOMETPUYECKas, TPHTOHOMETPHUYIECKas M anreOpaunde-
CKas); YMETh IPOU3BOJUTL apH(PMETHUECKHE JEHCTBUS ¢ KOMIUIEKCHBIMU YMCIIAMHU; IPUBOIMTH IPUMEPHI HCTIONb-
30BaHMA KOMIUIEKCHBIX YHCEL.
Pazgen 7 | YMeTh caMOCTOSTENBHO (HOPMYITMPOBATH M AKTYaIM3UPOBATL POBIEMY, PACCMATPHBATH €€ BCECTOPOHHE. ®poHTANBHBIN
MP 01, VMeTh yCTaHABIMBATH CYIIECTBEHHBIM IPU3HAK WM OCHOBAHMS IS CPABHEHHUS, KIACCH(PUKALMK U 0000LIEHHS. onpoc;
MP 02, VMeTh BBISBJIATH 3aKOHOMEPHOCTH U NIPOTUBOPEYHS B PACCMATPHBAEMBIX ABJIEHHUSIX. pelieHue 3a1a4;
ﬁi 8‘51’ VYMETh BHOCUTH KOPPEKTUBHI B JIEATENBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENAM, OLEHUBATEH PUCKH MO- | KOHTPOJIb BbI-
MP 07: CJIE/ICTBUI JIEATETLHOCTH. TIOJTHEHHUS]
MP 09, OBI1ajieHre HaBBIKAMH y4eOHO-HCCIIEN0BATENLCKOM M IIPOEKTHOM JEATENLHOCTH, HABBIKAMHE Pa3pelleHus IpobaeM. | 3a1aHuil Ha
MP 12, OBnafieHue BUJAMH JIEATETLHOCTH 1O MONYYEHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETALMH, IIPE0OPA30BAHMIO U PUME- | IPAKTHYECKHX
MP 13, HEHUIO B PA3JIMYHBIX yUEOHBIX CHTYALUsX, B TOM YHCIIE MIPU CO3/IaHMH YUEOHBIX M COLMATBHBIX IPOEKTOB. 3QHATHSX;
MP 21, VMeTh BBIABIATH NPUYMHHO-CIIEACTBEHHBIE CBA3KM M aKTyaJlW3MPOBATh 3a]ady, BBLIBMIATh TMIIOTE3Y €€ PEIlEHUs, | KOHTPOJIbHAs
MP 23, HaXOJUTh aPI'yMEHTHI JUIS JI0KA3aTENbCTBA CBOMX YTBEPKIAEHHH, 3a1aBaTh IIAPAMETPhI H KPUTEPUH PEILEHHUS . pabora.
mg gg: VMeTh aHAIU3UPOBATh TOJTYYEHHBIE B XOJ€ PELICHHUs 3aaud PEe3yJbTaThl, KPUTUYECKU OIIEHMBATh MX JOCTOBEP-
MP 42, HOCTB, TIPOTHO3UPOBATH U3MEHEHHE B HOBBIX yCIOBHSIX.
MP 45, OBnasiecHre HaBBIKAMH TIOJTy4eHHs WHQPOPMALMH M3 HCTOYHMKOB Pa3sHBIX TUIIOB, CAMOCTOSTENBHO OCYIIECTBIIATH
MP 46, TIOMCK, aHAJIN3, CHCTEMATH3ALMIO U MHTEPIPETAINIO0 HH()OPMALMH Pa3IHYHbIX BUIOB M (OPM IIPEICTABIECHHS.
[Py 06, | YMmeTh oOlEHMBATH JOCTOBEPHOCTH, JIETUTHMHOCTH HMH(OPMALMH, €€ COOTBETCTBUE IPABOBHIM M MOpPAIbHO-
[Py 07, TUYECKAM HOPMAaM.
[TPy 08

YMeTh pa3BEPHYTO U JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

YMeTh CaMOCTOSITENILHO COCTABIIATH IJIaH PELICHUS MTPOOJIEMBI C YUETOM HUMEIOIINXCSl PECYPCOB, COOCTBEHHBIX BO3-
MOYKHOCTEW U IPEANOYTEHUM.

YMeTh 1enaTh 0CO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

YMeTh JaBaTh OLIEHKY HOBBIM CUTYAIIUSIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCT, OLICHUBATh COOTBETCTBUE
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Pe3yabTATOB LIETSAM.

OBnazeTb HaBBIKAMH MMO3HABATEIBHON peQIIEeKCUN KaK OCO3HAHHS COBEPIIAEMBIX ACUCTBUI U MBICIUTEIbHBIX MPO-
LIECCOB, UX PE3yJIbTATOB U OCHOBAHHM.

YMeTb ¢cBOOOIHO OMEPUPOBATH MOHATUSAMHE: CTEIECHD C IIEJIBIM MI0Ka3aTesieM, KOPEHb HAaTYpalbHON CTENEHH, CTETIEHb
C palMOHAJIBLHBIM MOKAa3aTeNeM, CTEIEHb C ACHCTBUTEIBHBIM (BEIIECTBEHHBIM) TIOKa3aTeneM, JJorapudm Jucia, CH-
HYC, KOCHHYC ¥ TAHT€HC TPOU3BOJIHHOTO YHCIIA.

YMeTh onepupoBaTh NOHATHSAMU: TOXKIECTBO, TOXKAESCTBEHHOE IpeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CUCTEMa
YpaBHEHMI U HEpaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUIl, HEPABEHCTB M CHUCTEM, PALMOHAJIbHbBIC, HPPALIMOHAJILHBIE,
[oKa3aTebHbIe, CTENEHHBIE, Jorapu(pMUYecKre, TPUTOHOMETPUYECKHE YPaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI; yMe-
HUE pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MIOMOLIbIO Pa3IMYHBIX IPUEMOB; PELIaTh YPABHEHUS, HEPABEH-
CTBa M CUCTEMBI C IMapaMeTPOM; IIPUMEHATh YpaBHEHHsI, HEPABEHCTBA, UX CHUCTEMBI JIJISl PEIICHHS] MaTeMaTHUECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKU U peallbHOM KHU3HH.

YMeTh cBOOOIHO OnepupoBaTh NOHATUAMU: TpaduK QyHKIUHU, oOpaTHas QPyHKIMS, KOMIO3ULIMS QYHKIUHN, TUHEN-
Has QYHKIOWA, KBagpaTU4Has (QYHKIHS, CTENeHHAs (YHKIHS C IEJBIM MOKa3aTejeM, TPUTOHOMETpUYEeCKHe (PyHK-
UM, OOpaTHbIE TPUTOHOMETpUYECKHe (YHKIMH, MOKa3aTelabHas M Jorapupmuueckas (QyHKIMHM; YMETh CTPOUTH
rpaduku QyHKIMHA, BHIIOIHATH NpeoOpazoBaHus rpadukoB QyHKIMI; yMeTh UCIIOIB30BaTh rpaduku GyHKIUN 115
M3y4YEHHs MIPOLIECCOB U 3aBUCUMOCTEH MPU peIIeHUN 3a7au U3 APYruxX y4eOHbIX MPEAMETOB U U3 PEalbHOM KHU3HHU;
BbIpaXaTh (OpMyJaMU 3aBUCUMOCTH MEXY BEIMYMHAMHU; YMEHHE CBOOOJIHO ONEpUpPOBATh MOHATHUAMHU: YETHOCTh
(GyHKIIUHM, TEPUOANYHOCTD (PYHKIIMH, OIPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTbh (DYHKIIUH, IKCTPEMYM (YHKIHUH,
HanOoIblllee M HaWMEHbIee 3HA4YeHUs (YHKIMHA Ha MPOMEKYTKE, YMETh NPOBOIUTH HCCIIEJAOBAaHHME (YHKIIHNU;
YMETh UCTOJIh30BATh CBOWCTBA U rpaduku HYHKIMIA IJIs1 peICHNsT YpaBHEHHH, HEPAaBEHCTB M 33a/1a4 C TTapaMeTPaMu;
yMeTh U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUMN, HEPABEHCTB U UX CHCTEM.

Pa3znen 8
MP 01,
MP 02,
MP 04,
MP 05,
MP 07,

YMeTh cCaMOCTOATEIHHO (DOPMYITHPOBATH U aKTYAIU3UPOBATH MPOOIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE.

YMeTh yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHMS JIJIsl CpAaBHEHUS, Kilaccuukanuu u 00001eHusI.
YMeTb BBIABISTH 3aKOHOMEPHOCTH U POTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX.

YMeTb BHOCUTh KOPPEKTHUBBI B JAESATEIBHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKHU I10-
CIIEICTBUU EATEILHOCTH.

OpOoHTAIBHBIN
OIIpoc;
peuieHue 3a1ay;
KOHTPOJIb BbI-
TTOJTHEHUS
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MP 09, OgnazieHre HaBbIKaMU Y4eOHO-UCCIIe10BATEIbCKON U MPOEKTHON AEATEIbHOCTH, HABBIKAMU pa3pelleHus npolieM. | 3aJaHuil Ha
MP 12, OBnazneHue BUJaMH J€ATEIbHOCTH 110 NIOJYYEHUIO0 HOBOTO 3HAHUS, €r0 MHTEPIPETALMH, IPE0OpPa30BaHUIO U IPUME- | IPAKTUYECKUX
MP 13, HEHHIO B PA3JIMYHBIX yYEOHBIX CUTYaIUsIX, B TOM YUCIIE TIPH CO3JJaHUN YIEOHBIX U COLUAIBHBIX MIPOEKTOB. 3aHATUSAX;
mg g;: YMeTh BBIABIATH IPUYMHHO-CIEACTBEHHBIE CBSI3U U aKTyaHI/IEI/IpOBaTB 3a/1auy, BBIABUTaTh TMIIOTE3Y €€ PELICHMS, | KOHTPOJIbHAS
MP 30, HaxOJUTh ApIryMEHTHI JJI 0KA3aTeJIbCTBA CBOMX YTBEPKICHMM, 3aaBaTh IapaMeTPbl U KPUTEPUU PELLICHUS. pabora.
MP 31, YMeTh aHaIuM3MpOBATh IOJYYEHHBIE B XOJ€ PELICHUs 3a/a4d pe3yJIbTaTbl, KPUTUYECKH OLEHUBATH UX JIOCTOBEP-
MP 33, HOCTb, IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSX.
MP 34, OBnazieHne HaBbIKAMU IMOJTY4€HUS MH(DOpPMAIMK U3 HCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBISAThH
MP 39, MIOUCK, aHAJIN3, CUCTEMATU3aLMI0 U HHTEPIpeTaliio HHGOPMALUU PAa3IMUHbIX BUJIOB U ()OPM MpEICTaBICHUS.
MP 42, VYMeTh OlLleHUuBaTh JOCTOBEPHOCTb, JIETUTHUMHOCTh HH(OpManuu, €€ COOTBETCTBUE IPABOBBIM M MOPAJIbHO-
ﬁi 22: TUYECKUM HOpMaM.
TPy 09, YMeTh pa3BEpHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB.
[Py 10, [ToHATH U KCIIOJIB30BATH TPEUMYILIECTBA KOMAaHAHON U UHIMBUYyaIbHOU pabOTHI.
[Py 18 YMeTh NpUHUMATh LENN COBMECTHOM JAEATENIBHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATH JACUCTBUS 110 €€ JOCTH-

KEHHIO: COCTABIIATH IUIAH JIEHCTBUM, pacrpeleniaTh pojd ¢ yYeTOM MHEHHUI y4aCTHHKOB OOCYKIaThb pe3yJbTaThbl
COBMECTHOH paboTBhI.

VYMeTb OlleHHBaTh KaueCTBO CBOETO BKJIA/Ia M Ka)KJOr0 yJaCTHHKA KOMaH/Ibl B OOIIUI pe3ysbTaT 1o pa3padoTaHHBIM
KPUTEPHUSIM.

YMeTh caMOCTOSITENIBHO COCTABIIATH IJIaH PELIEHUS TPOOJIEMBI C YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3-
MOXHOCTEU U NMPEAIIOYTEHUN.

YMmeTh 1enaTh 0CO3HaAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIlleHHE.

YMeTh JaBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTHh KOPPEKTHBBI B I€ITE€IbHOCTD, OIEHUBATh COOTBETCTBHE PE3YIlb-
TaTOB LIEJISM.

OBnazieTb HaBBIKAMH MMO3HABATEIbHON peQIIeKCUN KaK OCO3HAHMS COBEPILAEMBIX ACUCTBUI U MBICIUTEIbHBIX MPO-
LIECCOB, UX PE3YJIbTaTOB U OCHOBaHMIA.

YMeTb cBOOOJHO ONEpUPOBaTh MOHATHIMMU: MOCIEI0BATEIbHOCTD, apu(pMeTHIecKasi Mporpeccus, reoMeTpruuecKas
nporpeccusi, 0eCKOHEYHO YOBIBAIOIIAs FEOMETPUUECKAs IPOrPECCHsl; YMETh 3a/1aBaTh 110CIE10BATEIbHOCTH, B TOM
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qHCIIe ¢ TOMOLIBI0 PEKYPPEHTHBIX (opMyil.
VYMeTh onepupoBaTh NOHATUSAMU: HENPEPHIBHOCTh (DYHKILIMHU, aCUMIITOTHI Ipaduka GyHKLUY, IIepBasi U BTOpas Mpo-
U3BOHAsA (DYHKLIMH, T€OMETPUUYECKHH U (PU3NYECKUI CMBICI NPOU3BOAHOM, epBOOOpa3Hasi, ONpeaesIeHHbIH UHTE-
rpajl; yMETh HaXOAWUTh ACUMHOTOTHI Tpaduka (YHKIUHU; YMETh BBIYUCIATH MPOU3BOAHBIE CYMMBI, ITPOU3BEICHNUS,
YaCTHOTO M KOMIO3MIMU (PYHKIUH, HAXOAUTh YpaBHEHHE KacaTeIbHON K rpaduky (pyHKIIMH; YMETh HCIIOJIb30BaTh
MIPOU3BOIHYIO ISl MCCTIeNOBaHUs (DYHKIMU, ISl HAXOXKJICHHUS HAMITy4YIIeT0 PEIICHUs B NMPUKJIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMUYECKUX U (PU3MUECKUX 3aJladax, /Ui ONpPENEIeHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IIJIOLIAAN
1 00beMbI (UTYp C MOMOIIBIO WHTETpaja; MPUBOAUTH MPUMEPHl MATEMATHUYECKOTO MOJCIUPOBAHMS C TTOMOIIBIO
Qg QepeHIranbHbIX YpaBHEHUH.
YMeTh MoJIeMpOBaTh peajbHble CUTYallUH HA SI3bIKE MaTEMATUKH; COCTABJISTh BBIPAXKEHUSI, YPAaBHEHMSI, HEPaBEH-
CTBAa M X CUCTEMBI 110 YCJIOBHUIO 3a/1a4H, UCCIIE0BAaTh NOCTPOECHHBIE MOJEIIN C UCIIOJIb30BaHUEM arapaTa ajareOpsl,
UHTEPIPETUPOBATH NIOJYUYEHHBIA PE3YJIBTAT; CTPOUTH MATEMAaTHYECKHE MOJENIHN C IIOMOIIBIO T€OMETPUYECKUX TTOHS-
TUH W BEJIWYUH, PELIaTh CBSI3aHHBIE C HUMHU IIPAKTUYECKHE 3a/1aui; COCTABIATh BEPOSTHOCTHYIO MOJEIb U MHTEP-
IIPETUPOBATh MOJIYYEHHBIM PE3yJIbTaT; pellaTh NPUKIAJHbIE 3aja4l CPEICTBAMH MAaTeMaTHYECKOrO aHaJln3a, B TOM
qHcIie COLUATbHO-3KOHOMUYECKOT0 U (PU3UYECKOT0 XapaKTepa.
Paznen 9 | YMmerb caMocTOSTENIEHO (OPMYIUPOBATH U aKTyaJIU3UPOBATh MIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE. OpoHTAIBHBIN
MP 01, YMeTh ycTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS JUIsl CpaBHEHUS, KiIacCU(PUKAMU U 000011EeHuSI. OIpoc;
MP 02, YMeTh BBISBIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B paCCMaTPUBAEMBIX SBJICHUSX. peuieHue 3a1ay;
xg 8451’ YMeTh BHOCUTH KOPPEKTHUBBI B JIE€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIENSIM, OLIEHUBATh PUCKU TO- | KOHTPOJIb BbI-
MP 07: CIIEICTBUH 1€ATEIBHOCTH. MIOJIHEHUS
MP 09, OsnajzieHre HaBbIKAMU Y4eOHO-UCCIIeI0BATEIbCKON U MPOEKTHON JAEATEIbHOCTH, HABBIKAMH pa3pelleHus npolieM. | 3aJaHuil Ha
MP 12, OgnazieHre BUAAMU JEATEIbHOCTH I10 MOJTYYE€HHIO HOBOTO 3HAHMS, €r0 HHTEPIIPETAluH, IPEOOPA30BAHUIO U TPUMeE- | TPAKTUYECKUX
MP 13, HEHHIO B Pa3JIMYHBIX YYEOHBIX CUTYalLlUAX, B TOM YHCIIE TIPU CO3JaHUU YYEOHBIX M COLIMATbHBIX IMPOEKTOB. 3aHSTHSX;
MP 21, YMeTh BBISBIATh NPUYUHHO-CIIEACTBEHHBIE CBA3M U aKTyalH3WpOBATh 337ady, BBIJIBUraTh TMIIOTE3y €€ pPEeIIeHUs, | KOHTPOJIbHAs
MP 23, HaXOJUTh apryMEHTHI AJIs JOKa3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a71aBaTh MapaMeTphl U KPUTEPHUH PEIICHUS. pabora.
xg g(l): YMeTh aHaIM3upOBaTh MOJYYEHHBIE B XOJ/I€ PELICHHS 3a/1aydl pe3yJbTaThl, KPUTUUECKU OLIEHUBATh MX JIOCTOBEP-
MP 33, HOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSIX.

MP 34,

OBJIaI[eHI/Ie HaBbIKaMU IMOJTYYCHHUA I/IH(I)OpMaI_II/II/I N3 UCTOYHHKOB PAa3HbIX THUIIOB, CAMOCTOATCIBHO OCYIICCTBIIATH
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MP 39, MOKCK, aHAJIN3, CUCTEMAaTU3alIMI0 U HHTEPIIPETALNIO UHPOPMAIIMK PA3IMYHBIX BUIOB U (hOPM MPE/ICTABICHHUS .
MP 42, YMeTb OLEHUBATh JOCTOBEPHOCTb, JIETUTHUMHOCTh HH(OpMAIMHM, €€ COOTBETCTBUE IPABOBBIM MU MOpPAJIBHO-
MP 45, TUYECKUM HOPMaM.
Ilig) 406 1’ YMeTh pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIB30BAHUEM SI3bIKOBBIX CPEJICTB.
Y [ToHATH M UCIIOTB30BATH MPEUMYIIIECTBA KOMAaHAHON U MHANBUAYAILHOU PaOOTHI.
YMeTh NpUHUMATh LEIH COBMECTHOM JIE€ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBATH JEUCTBUA 10 €€ JIOCTHU-
KEHHUIO: COCTABJIATH IUIAH JACUCTBUN, PACHPEICNATh POIH C YY€TOM MHEHHMHM yYaCTHHKOB OOCYXIATh PE3yJIbTaThI
COBMECTHOI pabOTHI.
YMeTh OlIeHHBATh KAYECTBO CBOETO BKJIAa U KaXKJOTO YYaCTHUKA KOMaH/Ibl B OOLIUI pe3ynbTar Mo pa3zpaboTaHHBIM
KPUTEPUSIM.
YMeTh caMOCTOSITENIBHO COCTABIIATH IIJIaH PELEHUS TPOOJIEMBI C YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3-
MOXHOCTEU U MPEAIIOYTECHUHN.
YMeTh nenath 0CO3HaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILLIECHUE.
YMeTh JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIIb-
TaTOB LIEJISM.
OBnazieTh HaBBIKAMH MMO3HABATEIbHON peQIIEeKCUN KaK OCO3HAHMs COBEPINAEMBIX ACUCTBUI U MBICIUTENbHBIX MPO-
LIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM.
[IPy 01 VYwmeTp onepupoBaTh NOHATUSAMU: ONPEAEIIEHUE, aKCHOMA, TEOPEMA, CIEICTBUE, CBOMCTBO, IPU3HAK, JOKa-
3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIMPOBKH; YMETh (POPMYIHPOBATH OOpAaTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHHE,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIOJIb30BATH METO/I MATEMAaTUYECKOW MHIYKIIUU; YMETh IPOBOAUTH JI0Ka-
3aTebHbIE PACCYXKJIEHUS IIPU PEIIEHUH 3a7a4, OLEHUBATh JIOTHYECKYIO MPAaBUILHOCTD PacCyKICHUH.
Pa3znen 10 | YmeTs camocToATeNbHO (hOPMYIUPOBATH M AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE. ®poHTATBHBIN
MP 01, VYMeTh ycTaHaBIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHMS JUIsl CpaBHEHUS, Kiaccudukanuu u 00001IeHusI. OIIpoC;
MP 02, YMeTh BBIABIATH 3aKOHOMEPHOCTH U TPOTUBOPEYMS B pACCMATPHUBAEMBIX SIBJICHUSAX. pelIeHne 3a1a4;
ﬁg 8451’ YMeTh BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM, OLIEHUBATh PUCKH I10- | KOHTPOJIb BbI-
MP 07: CIIECTBUH 1€ATEIBHOCTH. MIOJIHEHUS
MP 09, OgiazneHue HaBbIKaMH Y4eOHO-HCCIIeI0BAaTENbCKOW U TPOEKTHOM e TEIbHOCTH, HaBbIKaMU pa3pelieHus npolsaeM. | 3aJaHuil Ha
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MP 12, OsnazieHyue BUAAMU AEATEIbHOCTH 110 MOJIYYE€HHIO HOBOTO 3HaHMS, €ro MHTEPIIPEeTalluy, IPeoOPa30BaAHUIO U IPUMeE- | IPAKTUYECKUX
MP 13, HEHHIO B PA3JIMYHBIX yYEOHBIX CUTYallUsAX, B TOM YKCIIE TIPU CO3JaHUN Y4EOHBIX M COLUATBHBIX MPOEKTOB. 3aHATUSAX;
MP 21, YMeTh BBIABIATH NIPUYMHHO-CIICACTBEHHBIE CBS3U M aKTyaJU3UPOBATH 33]a4y, BBIABUIATH MIIOTE3Y €€ PELIEHUs, | KOHTPOJIbHAS
mg 5(3)’ HaxOJUTb ApPIrYMEHTHI JJI I0Ka3aTeJIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IapAMETPbI U KPUTEPUU PELICHUS. pabora.
MP 31: YMeTh aHanu3MpOBaTh IIOJYYECHHBIE B XOJE€ PELICHUs 3aJayd pe3ysbTaTbl, KPUTUYECKH OLEHUBATH UX JTOCTOBEP-
MP 33, HOCTb, IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSX.
MP 34, OBnazieHne HaBBIKAMHU IMOJIY4EHUS MH(OpPMAIMK U3 HCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBIIAThH
MP 39, MIOUCK, aHAJIN3, CUCTEMATU3aLMI0 U HHTEPIpEeTallio HHPOPMALUU PAa3IMUHbIX BUJIOB U ()OPM IMPEJICTABICHHUS.
MP 42, YMeTh OLeHUBaTh JOCTOBEPHOCTb, JIETUTHUMHOCTh HH(OpMalUK, €€ COOTBETCTBUE IPABOBBIM U MOpPAJIbHO-
MP 45, TUYECKUM HOPMaM.
%/Iff:y“(?l,, YMeTb pa3BEpHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB.
TPy 14, [ToHATH M UCTIOTB30BATH MPEUMYIIIECTBA KOMAaHAHON U MHANBUAYAILHOW PaOOTHI.
Py 15, YMeTh NpUHUMATh LENN COBMECTHOM AEATENBHOCTH, OPraHW30BbIBaTh U KOOPJAMHHUPOBATH JEUCTBUS IO €€ JOCTH-
[Py 16 KEHHUIO: COCTABJIATH IUIAH JAEWCTBUN, pacCHpelesaTh POJIM C YY€TOM MHEHUM YYaCTHUKOB OOCYXIaTh pe3yJbTaThl

COBMECTHOH paboTBhI.

VYMeTh OlleHNBaTh KaueCTBO CBOETO BKJIAJ1a M KaXKJJOr0 yJYaCTHHKA KOMaH/Ibl B OOIIMI pe3yNbTaT 1o pa3padoTaHHBIM
KPUTEPHUSIM.

YMeTb caMOCTOSITENbHO COCTABIIATH IUIaH pelIeHHs MPoOIeMbl C Y4€TOM MMEIOLIUXCS PECYpCOB, COOCTBEHHBIX BO3-
MOXHOCTEU U NMPEAIIOYTEHUHN.

YMmeTh 1enaTth 0CO3HaHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

YMeTh JaBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIIb-
TaTOB LIEJISIM.

OBnazieTh HaBBIKAMH MMO3HABATEIbHON peQIIeKCUN KaK OCO3HAHMs COBEPIIAEMBIX ACUCTBUI UM MBICIUTEIbHBIX MPO-
LIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM.

YMeTh onepupoBaTh MOHATUSAMU: OINpPEAEIEHHUE, aKCHOMa, TEOpeMa, CIEACTBHE, CBOMCTBO, MPU3HAK, JT0KA3aTElb-
CTBO, PaBHOCUJIbHBIE (POPMYIHUPOBKH; YMETh (POPMYIUPOBATH OOpPATHOE U MPOTHBOIOIOKHOE YTBEP)KICHUE, TIPU-
BOJMTD MIPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIB30BATh METO/I MaTEMaTHUECKON MHIYKIIUU; YMETh IPOBOAUTD
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JI0Ka3aTeNlbHbIE PACCYKICHUS IPU PELICHUH 3a/1a4, OLIEHUBATh JIOTMUYECKYIO IPABUIIBHOCTb PACCYKICHUMN.

YMeTb CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOUKA, MpsiMasi, IIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIYY, IJIOCKUU
yIOJl, IBYTPaHHBIMA YIoJI, TPEXIPaHHBIM YIOJI, MEPECEKAIOIINECS, NapaJUICIbHbIE U CKPEIIMBAIOIIUECS MPSIMBIE, Ta-
PaJLUIEIBHOCTD U NEPIECHAUKYISAPHOCTh IMPSAMBIX M IIOCKOCTEM, Yroyl MEXAY MIPSIMBIMH, Yoyl MEXAY INPsSIMOU U
TUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMH; YMETh MCIIOJIb30BaTh MPH PELICHUM 3a7ad U3y4YeHHBIC (PaKThl U TEOPEMbI
IUIAaHUMETPUHN,; YMCTb OLICHUBATH Pa3sMCpPhbI O00OBEKTOB B OKpYyXaromeM MUPE; YMCTh OIICPUPOBATH MOHATUAMU: MHO-
TOrpaHHMK, CEYEHHE MHOIOI'pDAaHHHUKA, MPAaBWJIbHBIH MHOIOTPAaHHUK, NpU3Ma, NMHpamula, (GuUrypa u MOBEpXHOCTb
BpallleHHs, LUIMHIP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHYCa M IWIMHApPA, MapajuleibHbIe
OCH MJIM OCHOBaHMIO, CEYEHME I11apa, MIOCKOCTb, Kacarouasics chepsl, IUINHAPA, KOHYCa; YMETh CTPOUTh CEYECHUE
MHOTI'OI'paHHHKA, U300paxkaTb MHOTOTPAHHUKH, (PUTYpbl M IOBEPXHOCTHU BpAIllEHHs], UX CEYEHUs, B TOM YUCIIE C 110-
MOIIBIO 3JIEKTPOHHBIX CPEACTB; YMETh MPUMEHSTH CBOMCTBA FT€OMETPUUECKUX (PUTYP, CAMOCTOATEIBLHO (popMynupo-
BaTh OINpEAENCHUS U3y4yaeMbIX (UIyp, BBIIBUraTh TMIIOTE3bl O CBOMCTBaX M NpPU3HAKaX I'€OMETpUYECKUX (uUryp,
00OCHOBBIBaTh WJIM ONPOBEPIaTh UX; YMETh MPOBOAUTH KiIaccu(UKaLMIO GUTYp MO pa3IMYHbIM IpHU3HAKaM, BBIOJI-
HATDb H€O6XOJII/IMI>I€ JOMOJHHUTCIBbHBIC ITOCTPOCHUS.

VYMeTb cBOOOIHO ONEpUPOBATh MOHATUAMU: IUIOLA/b (GUTYpPhI, 00beM QUTyphl, BEJIMYMHA YTIIa, PACCTOSHUE OT TOY-
KU J10 TUIOCKOCTH, PACCTOSIHUE MEXy MPSAMBIMHU, PACCTOSHUE MEXKY MIOCKOCTAMH, IUIOIAAb Cepsl, IUIO0MaIb H0-
BEPXHOCTH MUPAMHUIbI, TPU3MBI, KOHYCA, HIWIMH/pPA, 00beM KyOa, IpSMOYTrOJIbHOTO Mapajuleienumnesa, MupaMusl,
MIPU3MBI, HWIMHAPA, KOHYCA, [I1apa; YMEHHE HaXOIUTh OTHOIIEHHE 00bEeMOB MOJJO0OHBIX (UTyYD.

YMeTh CBO6OI[HO ONeprupoOBaTh MHOHATUAMU: ABHUKCHUC, HapaHHCHLHBIﬁ NNepeHOC, CUMMETpPHA Ha INIOCKOCTH U B
MIPOCTPAHCTBE, MIOBOPOT, IIpeodOpa3oBaHue Nogo0us, Mog00HbIE PUTYphl; YMETh paclO3HaBaTh paBHbIE U MOI0OHbBIE
¢burypsl, B TOM 4HCII€ B MPUPOJE, UCKYCCTBE, apXUTEKType; YMEThb HCII0JIb30BaTh F€OMETPHUUYECKHE OTHOILIEHHUS,
HaXOJUTh T€OMETPUYECKUE BETUUYMHBI (JJIMHA, YTOJI, IJIOMadb, 00BEM) MpPU PELIEHUH 3a7ad U3 IPYrHX Y4eOHBIX
IIPEIMETOB U U3 PEaIbHOM KU3HU.

Paznen 11
MP 01,
MP 02,
MP 04,
MP 05,

YMeTh caMOCTOSATEIBHO (I)OpMyJII/IPOBaTB H aKTyaJIU3UpOBaTh HpOGJ’IGMy, paccMaTpuBaTh €€ BCCCTOPOHHC.
YMeTh YCTaHAaBJIMBATb CyIJ_ICCTBCHHBII‘/’I IMPU3HAK WX OCHOBAHUA IJId CpAaBHCHU, KJIaCCI/I(I)I/IKaLII/II/I n O606H.[CHI/I}I.
YMeTh BHIABIISTH 3aKOHOMCPHOCTHU U IPOTUBOPCUUS B paCCMAaTPUBACMBIX SIBJICHUAX.

VYMeTs BHOCUTH KOPPEKTUBLI B ACATCIbHOCThb, OHCHUBATh COOTBETCTBUEC PEIYJILTATOB LC/IAM, OLICHUBATH PUCKHU

OpOoHTANBHBIN
OIIpoc;
pelieHue 3a1ay;
KOHTpPOJIb
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MP 07, HOCJIENCTBUMN NEITEIHLHOCTH, BBINIOJIHEHHS
MP 09, OBraneHne HaBBIKAMH Y4eOHO-HCCIICIOBATENBCKOM U TPOSKTHOM JIEATEIIEHOCTH, HABBIKAMU pa3pelicHus mpo0aeM. | 3aJaHuil Ha
MP 12, OBrnanenue BUJAMH JICATEILHOCTH 10 TIOTYYSHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIlUH, Pe0OpPa30BaHUIO U IPUMeE- | MPAKTUYCCKUX
mg g: HEHUIO B PA3IMYHBIX YYCOHBIX CUTYaIIUSX, B TOM YHCJIE MMPU CO3/IaHUU YICOHBIX U COLUATBHBIX MPOCKTOB. 3aHATHAX;
MP 23, YMeTh BBISIBIIATH MPUYMHHO-CIEACTBEHHBIC CBSI3U M aKTyaJU3UPOBATh 33]1a4y, BBIIBUTATh TMIIOTE3y €€ PEIICHUs, | KOHTPOJIbHAS
MP 30, HaxOJUTh apPIYMEHTHI JJI I0Ka3aTeJIbCTBA CBOMX YTBEPKIICHUM, 3a1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS. pabora.
MP 31, YMeTh aHanu3UpOBaTh MOJYYEHHBIE B XOJ€ PELICHUS 3a/layd pe3yJbTaThl, KPUTUUYECKH OLEHUBATH UX JIOCTOBEP-
MP 33, HOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX.
MP 34, OBnaneHue HaBbIKAMH MOJY4YeHHS HHPOPMAIMM M3 UCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH
MP 39, MTOMCK, aHAJIU3, CHCTEMAaTH3aII0 U HHTEPIPETANIO HH(DOPMAIIUU PA3IMYHBIX BUAOB B (OPM IIPEACTABICHHS.
ﬁi ?é: YMeThb OlLIEHUBaTh JOCTOBEPHOCTh, JIETUTUMHOCTh HWH(OpMAIIMH, €€ COOTBETCTBHE IIPABOBBIM M MOPAJILHO-
MP 46, ATUYECKUM HOPMaM.
Py 17 YMeTh pa3BepHYTO | JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

[ToHATH ¥ MCIIOJIB30BATh IPEUMYILIECTBA KOMaHAHON ¥ UHIUBUyalbHOU PaOOTHI.

YMeTb NpUHUMATh LENU COBMECTHOW AEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAUMHUPOBATH JCUCTBUSA 110 €€ JOCTH-
KEHUIO: COCTABIIAThH IUIAH JIEHCTBMM, pacrpeleniaTh pojd ¢ y4eTOM MHEHHUI y4aCTHHKOB OOCYKIaThb pe3yJbTaThbl
COBMECTHOH paboTBhI.

VYMeTb OlleHnBaTh KaueCTBO CBOETO BKJIA/a M KaXKJ0r0 yJaCTHUKA KOMAH/Ibl B OOIUI pe3yabTat Mo pa3paboTaHHBIM
KPUTEPUSIM.

YMeTh caMOCTOSITENIBHO COCTABIIATH IJIaH PELIEHUS TPOOJIEMBI C YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3-
MOXHOCTEW U MPEAIOYTECHNN.

YMmeTh 1enath 0CO3HaHHBIN BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILIEHUE.

YMeTh 1aBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIb-
TaTOB LIEIISIM.

OBnazieTb HaBBIKAMH MMO3HABATEIbHON peQIIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX ACUCTBUI M MBICIUTEIbHBIX MPO-
LIECCOB, UX PE3YyJIbTAaTOB U OCHOBAHMM.

YMeTh cBOOOIHO ONEPUPOBATh MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJUHAT, BEKTOP, KOOPIAUHATHI TOUKH,
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KOOp/IMHATBl BEKTOpA, CyMMa BEKTOPOB, ITPOU3BEJCHUE BEKTOpa Ha YKCIIO, Pa3jIoKEHUE BEKTopa Mo 0a3ucy, cka-
JSIpHOE MPOU3BEICHNE, BEKTOPHOE ITPOU3BEAECHUE, YTOJI MEXY BEKTOPAMH; YMETh MCIOJIb30BaTh BEKTOPHBINA U KO-
OpAMHATHBIN METOJ JUIsl PEIICHUS T€OMETPHUECKUX 3a7ad M 3a/1a4 APYruX y4eOHBIX MPEIMETOB; ONEPUPOBATH T10-
HATUSAMU: MaTpua 2x2 u 3x3, onpelenuTeab MaTpULbl, FEOMETPUUECKUN CMBICI OIIPEIETUTENS.
Paznen 12 | YMeTh caMOCTOSITENBHO (POPMYIMPOBATH U aKTYyaTU3UPOBATh MIPOOJIEMY, pACCMAaTPUBAThH €€ BCECTOPOHHE. OpOHTAIBHBIN
MP 01, VYMeTh ycTaHaBIMBATh CYLLIECTBEHHBIH IPU3HAK WM OCHOBAHMSI [l CpaBHEHUS, Kiaccuukanuu u 00001eHus. OIIpoC;
MP 02, YMeTh BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX. peleHue 3aaad;
ﬁ? 82’ YMeTh BHOCUTH KOPPEKTHUBBI B I€ATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM, OLICHUBATh PUCKU I10- | KOHTPOJIb BbI-
MP 07: CIIEJCTBUH €ATEIBHOCTH. IIOJIHEHUS
MP 09, OgnazieHre HaBBIKAMU Y4€OHO-MCCIIEIOBATEIBCKON M MMPOCKTHON AEATEIbHOCTH, HABBIKAMH Pa3pelIeHus poliaeM. | 3aJaHuil Ha
MP 12, OBnazneHue BUJaMH I€ATEIbHOCTH 110 MOJYYEHHIO HOBOI'O 3HaHMSI, €T0 UHTEPIIPETALUU, IPEOOPa30BAHUIO U MTPUME- | IPAKTUYECKUX
MP 13, HEHHIO B PA3JIMYHBIX yYEOHBIX CHUTYallUsAX, B TOM YKCIIE TIPU CO3JaHUN y4EOHBIX M COLMATBHBIX TIPOCKTOB. 3aHSTHSIX;
MP 21, YMeTh BBISBIATh NPUYUHHO-CIIEACTBEHHBIE CBA3M U aKTyaJlM3UpOBATh 337ady, BBIJIBUraTh TMIIOTE3Y €€ pPEIICHUs, | KOHTPOJIbHAs
MP 23, HaXOJUTh ApIyMEHTHI AJIs JOKA3aTEIbCTBA CBOMX YTBEPXKICHUM, 3aJaBaTh IApaMETPbl U KPUTEPUN PELLEHUS. pabora.
ﬁ? g(l): YMeTh aHaIM3UpOBATH NOJYYEHHBIE B XOJ€ PELICHMS 3alayd pe3yJbTaThbl, KPUTUUECKN OLIEHUBATh MX JIOCTOBEP-
MP 33, HOCTb, TPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX.
MP 34, OBnazieHre HaBBIKAMU IMOJTYy4EHUS MH(OpMAIMM W3 HCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYILIECTBIIAThH
MP 39, MOMCK, aHAJIN3, CUCTEMAaTU3alIMI0 U UHTEPIIPETALNIO HH(DOpPMALUK Pa3IMUHBIX BUAOB U (POPM IPEJICTABICHHUS .
MP 42, YMeTh OlLIEHHMBaTh JOCTOBEPHOCTb, JETUTUMHOCTh HH(OpMALIUM, €€ COOTBETCTBUE MPABOBBIM U MOpPAIbHO-
MP 45, ATUYECKUM HOPMaM.
%/Ilf 4641 YMeTh pa3BepHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHMSI C UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTB.
sz (1)2: [ToHATH U MCTIOJIB30BATh TPEUMYILIECTBA KOMaHAHON U MHIUBUyaIbHOU PaOOTHI.
TPy 13, YMeTh NpUHUMATh LEIN COBMECTHOM NIEATENBHOCTH, OPTaHU30BbIBaTh U KOOPAWHUPOBATH AEHCTBUS MO €€ JOCTHU-
1Py 18, KEHUIO: COCTABIIATH IUIaH JIEHCTBMM, pacrpeneniaTh pojd ¢ yUeTOM MHEHHUI y4aCTHHKOB OOCYKIaTb pe3yJbTaThbl
[Py 19 COBMECTHOH paboTBhI.

VYMeThb OlIeHHBaTh KaueCTBO CBOETO BKJIA/a M Ka)KJOr0 yJaCTHHKA KOMaH/Ibl B OOIIMI pe3yNbTaT 1o pa3padoTaHHBIM
KPUTEPUSIM.
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VYMeTb caMOCTOSITENbHO COCTABIIATH IUIAH peIeHHs IPOOIEeMbl C Y4ETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3-
MOXHOCTEU U NPEAIIOYTECHUH.

YMeTb fenath 0CO3HAHHBIN BBIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

YMeTh JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIIb-
TaTOB LIETISIM.

OBnazeTb HaBBIKAMH MMO3HABATEIBHON PeQIIEKCUN KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBUN M MBICIUTEIBHBIX MPO-
LIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM.

YMmeTb cBOOOJHO ONEpUPOBATh MOHATUSAMH: COYETaHME, MEPECTaHOBKA, YMCIO COYETAHUH, YUCIO MEPECTaHOBOK;
6uHoMm HploTOHA; yMeTh IPUMEHATh KOMOMHATOPHBIE (haKThl U pacCyKICHU Ui pELIeHus 3a1au.

VYMeTb cBOOOJHO ONepUpoBaTh MOHATHIAMU: CpeiHee apudMeTHuecKoe, MeraHa, Haubosiplee 1 HauMeHbllee 3Ha-
YEeHMsI, pa3Max, JUCIepCrsl, CTaHIapTHOE OTKJIOHEHHE ISl ONMCAHUS YMCIIOBBIX JIaHHBIX; YMETh UCCIIEIOBATh CTAaTH-
CTHYECKHE JJaHHBIE, B TOM YHCIIE C IPUMEHEHHUEM I'pa)UIeCKUX METOIOB U JIEKTPOHHBIX CPEJICTB; rpa)UuecKu Hc-
CJIeI0BaTh COBMECTHBIE HAOJIO/IEHUS C IOMOILBIO JUarpaMM pacCeMBaHUs U IMHEHHOW perpeccuu.

YMeTh HaXOAUTh BEPOSITHOCTH COOBITUI C MCIIOIb30BaHUEM IpapUueCKUX METOAOB; IPUMEHSTH JIsl pELICHUS 3a7a4
(OpMyJIbI CIIOKEHUS U YMHOXKEHUS BEpOSATHOCTEHN, (pOpMyny MOITHON BeposiTHOCTH, (hopmyny bepHyninu, komOuHa-
TOpHbIE (PAaKThl U (OPMYJIBI; OLIEHUBATH BEPOSTHOCTU PEANbHBIX COOBITUI; YMETh ONEPUPOBATH MOHATHUSAMU: CIY-
YaifHasi BeIMYMHA, PACIpe/ie]IeHHe BEpOsTHOCTEH, MaTeMaTUYECKOe OKUIaHHE, TUCIEPCHUs] U CTaHAapTHOE OTKJIO-
HEHUE CIy4yailHOW BeIMUYMHBI, QYHKIUU paclpe/esieHus: U MJIOTHOCTH PaBHOMEPHOIO, OKAa3aTeIbHOTO U HOpMallb-
HOTO pacIpeieseHuil; yMEeTh UCIOIb30BaTh CBOMCTBA U3yUYEHHBIX paclpeaeseHui Ui penieHus 3a1a4; 3HaKOMCTBO
C MOHATUSAMU: 3aKOH OOJIBIINX YKCEN, METOJIbI BHIOOPOYHBIX MCCIEI0BAaHUMN; YMETh MPUBOAUTH IPUMEPHI IIPOsBIIE-
HUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBIECHUSIX

YMeTh MOZIEIMPOBaTh PeabHbIE CUTYAllMH HA SI3BIKE MaTEMATHUKH; COCTaBJISATh BBIPAXKECHMSI, YPABHEHMsI, HEPaBEH-
CTBA U UX CUCTEMBI 10 YCIIOBHIO 33/1a4H, UCCIIEA0BATh MOCTPOCHHBIE MOJIENIN C MCIIOJIB30BAaHUEM arrapara anreopsl,
MHTEPIPETUPOBATH NOJYUYEHHBINA PE3YJIBTAT; CTPOUTH MAaTEMATHUECKUE MOJEIH C TOMOLIbI0 FEOMETPUUECKHUX MOH -
TUH W BEJIWYUH, PELIaTh CBSI3aHHBIE C HUMHU MPAKTUYECKHE 3a/1a4; COCTABIATh BEPOSTHOCTHYIO MOJEIb U UHTEP-
MIPETUPOBATh MOJIYUEHHBIM pe3yabTaT; peliaTh NPUKIaHbIe 3a]jaul CPEICTBAMH MAaTEMaTH4YECKOr0 aHAIN3a, B TOM
qHCIIe COLMATbHO-2KOHOMUYECKOT0 U (PU3UYECKOT0 XapaKTepa.

YMeTh BBIOUpATh MOAXOIALINI METO JUIsl peIIeHUs 3a/1a4uM; TOHUMAaTh 3HAYUMOCTh MaTEMaTUKU B U3YUEHUH




25

1 2 3
IIPUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB U SBJICHUMN; YMETh paclo3HaBaTh MPOSIBICHHE 3aKOHOB MaTEMaTHKHU B UC-
KYCCTBE€, YMETb IIPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.
Pazgen 13 | YMeTh caMoCTOSITENBHO (POPMYIMPOBATH U AKTyaIHU3UPOBATh IPOOIEMY, pACCMaTPUBAThH €€ BCECTOPOHHE. OpOoHTAIBHBIN
MP 01, YMeTh ycTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHHUS JUIs CpaBHEHUS, Kiaccuukanuu u 00001eHus. OIIpoc;
MP 02, YMeTb BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B PACCMATPUBAEMBIX SBJIICHUAX. peuieHue 3a1ay;
ﬁ? 82: Ymetn BHf)CI/ITL KOPPEKTUBHI B JAEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LIEIAM, OLIEHUBATh PUCKHU I10- | KOHTPOJIb BbI-
MP 07, CIIEICTBUH €ATEIBHOCTH. IIOJIHEHUS
MP 09, OgnazieHre HaBbIKaMU Y4eOHO-UCCIIe10BATEIbCKON U MPOEKTHON AEATEIbHOCTH, HABBIKAMU pa3pelleHus npoliaeM. | 3aJaHuil Ha
MP 12, OgnazieHre BUAAMU AEATEIbHOCTH 110 MOJTYYE€HHIO HOBOTO 3HaHMS, €ro MHTEPIIPETalluy, IPeoOPa30BAHUIO U IPUMeE- | IPAKTUYECKUX
MP 13, HEHHIO B PA3JIMYHBIX yYEOHBIX CHUTYallMsAX, B TOM YHCIIE IPU CO3JIaHUH YUEOHBIX M COIMAIbHBIX IPOCKTOB. 3aHATHSIX.
MP 21, YMeTh BBIABIATH IPUYUHHO-CIIEACTBEHHBIE CBA3M M aKTYaJU3MPOBATh 33Jady, BBIIBUIATH I'MIIOTE3Yy €€ PELICHUs,
MP 23, HaxOJUTh APIrYMEHTHI JJIs OKA3aTeJIbCTBA CBOMX YTBEPKICHHM, 3a1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS.
ﬁ? g(l): YMeTh aHaIu3HpOBaTh NOJYYEHHBIE B XOJE€ PELICHUS 3a/a4d pe3yJbTaTbl, KPUTUYECKH OLEHUBATH UX JIOCTOBEP-
MP 33, HOCTb, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSAX.
MP 34, OBnazieHre HaBBIKAMHU IMOJTY4EHUS MH(OpMAIMK W3 MCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYILIECTBIIAThH
MP 39, MIOUCK, aHAJIN3, CUCTEMATU3aINI0 U HHTEPIPETalio HHPOPMALIUU Pa3IMYHBIX BUJIOB U ()OPM Npe/ICTaBICHUS.
MP 42, VYMeTh OLleHUBaTh JOCTOBEPHOCTb, JIETUTHUMHOCTh HMH(OpMaIuu, €€ COOTBETCTBUE IPABOBBIM U MOpPAJbHO-
MP 45, TUYECKUM HOpMaM.
%/Ilf 4067’ YMeTh pa3BepHYTO U JIOTHYHO U3J1araTh CBOK TOYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.
sz 08’ [ToHATH U MCIIOJIB30BATh IPEUMYILIECTBA KOMaHAHON ¥ UHIUBUyaIbHOU paOOTHI.

YMeTh NpUHUMAThH LEIH COBMECTHOM NIEATENbHOCTH, OPTaHW30BbIBaTh U KOOPAMHHUPOBATH JAEUCTBUA 10 €€ JIOCTHU-
KEHHUIO: COCTABJISATH IUIAH JAEWCTBUU, pacnpelesTh POJIM ¢ YYEeTOM MHEHHUH YJaCTHHKOB OOCYXIaTh PE3yJbTaThl
COBMECTHOH paboTBhI.

VYMeThb OlIeHHBaTh KaueCTBO CBOETO BKJIA/Ia M Ka)KJOI'0 yJYaCTHHKA KOMaH/Ibl B OOIIMI pe3ynbTaT 1o pa3padoTaHHBIM
KPUTEPUSIM.

YMeTb caMOCTOSITENbHO COCTABIIATH IUIAH pelIeHHs MPOOIEeMbl C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3-
MOXHOCTEW U MPEAIOYTEHNHN.
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2

VYMeTs fenaTb 0CO3HaHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

YMeThb 1aBaTh OIEHKY HOBBIM CHTYalUsIM, BHOCUTh KOPPEKTHUBHI B JACATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIIb-
TaTOB IIETISIM.

OBnazeTb HaBBIKAMH MMO3HABATEIBHON peQIIEeKCUN KaK OCO3HAHMS COBEPIIAEMBIX ACUCTBUI W MBICITUTEIBHBIX MPO-
LIECCOB, MX PE3yIbTaTOB M OCHOBAHUH.

YMeTb onepupoBaTh NOHATHAMHE: TOXKIECTBO, TOXKAESCTBEHHOE TpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMA
YpaBHEHMI U HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUIl, HEPABEHCTB M CHUCTEM, PALMOHAJIbHbBIC, HPPALIMOHAIILHBIE,
NOoKa3aTeabHble, CTENEHHBIE, JoTapu(pMUYecKre, TPUTOHOMETPUYECKHE YPaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI; yMe-
HUE pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MOMOLIbIO Pa3IMYHBIX IPUEMOB; PELIaTh YPABHEHUS, HEPABEH-
CTBa U CUCTEMBI C IapaMeTPOM; IPUMEHATh YpaBHEHMsI, HEPAaBEHCTBA, UX CUCTEMBI JJIsl peLeHHUs] MaTeMaTHUeCKUX
3aJ1a4 U 3a]1a4 U3 pa3IndHbIX 00J1aCTel HayKu U pealbHON KU3HHU.

YMeTb CBOOOHO ONepupoBaTh MOHATUAMU: rpaduk GyHKIWH, oOpaTHas QyHKIUSA, KOMIIO3UIUS ()YHKIIHA, JTHHEH-
Has QYHKIOWA, KBagpaTU4Has (QYHKIHS, CTENeHHAs (YHKIHS C IEJIbIM MOoKa3aTejeM, TPUTOHOMETpUYEeCKHe (PyHK-
MU, oOpaTHbIE TPUTOHOMETpUUYECKHEe (DYHKIIMHM, MOKa3aTeiabHas W Jjorapudmuueckas (QyHKIUH; YMETb CTPOUTH
rpaduku QyHKIMHA, BHIIOIHATH NpeoOpazoBaHus rpaduKoB QyHKIMI; yMeTh UCIOIB30BaTh rpaduku GyHKIUN 115
M3y4YeHHs MIPOLIECCOB U 3aBUCUMOCTEH MPU peIIeHUH 3a7au U3 APYruX y4eOHBIX MPEAMETOB U U3 PEaNbHOM KU3HHU;
BbIpaXaTh (OpMyJaMU 3aBUCUMOCTH MEXIY BEIMYMHAMHU; YMEHHE CBOOOJIHO ONEpUpPOBATh MOHATUAMHU: YETHOCTh
(GyHKINH, NEPUOTUYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTb (PYHKIIUM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (PYHKIUH,
HanOoIblllee M HaWMEHbIlee 3HA4YeHUs (YHKIMHA Ha MPOMEKYTKE, YMETh NPOBOIUTH HCCIIEJAOBAaHHME (YHKIINU;
YMETh UCTOJIh30BATh CBOWCTBA M rpaduku (HYHKIMIA U1l peIeHNs] YpaBHEHHH, HEPAaBEHCTB M 33a7a4 C TTapaMeTPaMu;
yMeTh U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM.
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3. DoHJ OLIEHOYHBIX CpeaACTB AJd BXOAHOI'0 KOHTPOJIA

BXxoaHO KOHTPOJIb COCTOUT M3 33JIaHUM, YACTUYIHO B3SATHIX U3 OTKPHITOTO Oanka OI'D u
BIIP mo maremaTtuke. Ha BbIONIHEHHE 3aJaHWI BXOJHOTO KOHTPOJS JaeTcs 2 akaJeMude-
ckux 4aca (90 MuHyT).

BxoHOW KOHTPOJIb COCTOUT U3 2-X YacTeil: 00s3aTeIbHON U JOTOTHUTEIBHOM.

OO0s3aTenbHasl 4acTh COJCPIKHUT 3aJaHUs MUHUMAJIBHOTO 0053aTEeIbHOTO YPOBHS, JIO-
MOJIHUTEIbHAS YaCcTh — 00JICC CII0XKHBIC 3aJaHH.

[Ipu BeIMOTHEHUHN 3a7aHUN TPEOYETCS MPEICTABUTh XOJ PEIICHHS U YKa3aTh MOJIYYCH-
HBII 0TBET. [IpaBUIBLHO BBIMOJIHEHHOE 33J]JaHUE U3 00s3aTEIbHON YaCcTH OICHUBACTCS B OJIUH
0ayu1; IpaBUJILHOE BBIMOJHEHUE 3aJlaHUN JOTIOJHUTEIHPHOM YacTH OIICHWBAETCs 2 Oaamu
win 1 6auioM 3a 4aCTUYHOE PELICHUE.

bauibl, mostydeHHbIE 3a BCE BBIMOJHEHHBIC 3a/IaHKs], CYMMUPYIOTCS.

Ilkana nepesooa 6an106 6 OMmMmemKu no NAMUOANTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0xo0umoe 015 noJIy4eHus OmmMemKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16

3adanusn 6x00H020 KOHMPOA

O0s13aTeILHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunbHblil omeem u3 yemvipex npeono-
HCEHHDBIX.
o 2 2.
1. (1 6amn) Packpoiite hopMysTy COKpAIEHHOTO YMHOXKeHUst a° —D*:

A) a® -2ab+b?;B) (a—b)a+b); B) a®+2ab-b?;T) (a—b)a—h).

2. (1 6ann) [Inomaap TpeyroapHUKA BEIYUCISAETCS 1O OpMYyIIe:
A)S=&b333=%;;m8=2&b178=%;,

3. (1 6amr) Kakoe u3 cienyromumx 4uces 3aKI0YeH0 MEXKTY YUCIIaMu % u % ?

A)0,4; 5)0,5; B)0,6: T) 0,7.

4. (1 6ann) Jaus! rpaduxu pynxnuii. Kakas ¢popmyna coorBercTByeT rpaduky 3):

1) N 2) | 3)

o[ 11| o[ 1 : o[ 1
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1 2 . 9
A) y=§x—6;B) y=X"—8x+11;B) y=——;T) y=x+5.
X

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume xo00 peuwieHus u NOJIY4EeHHLLIL OMeem.

5. (1 6amn) Beruncinre (21 —1£j -0,9.
5 15

6. (1 6an) Pemmmre ypasuenne 2-(x—3)—3-(x+7)=6—4x.
7. (1 6amn) Pemnre ypaBHEHHE 2x% +5x—3=0.

8. (1 6amn) Pemnte ypaBHEHHE 4x% —8x=0.
9. (1 6amn) Ynpocrure Boipaxkenne (x —2)% — (3x — 4)- (3x + 4).
10. (1 6amn) Pemmre HepaBeHctBo 2—7X <16,

5x-2y =1,
11. (1 6amn) PemmTe cucreMy ypaBHCHHUH:
15x -3y =-3.

2X+7>4x-8,
12. (1 6amn) PemnTe cucTeMy HEPaBEHCTB:
10+4x>0.

JlonoJIHUTEeIbHAA YaCTh
IIpu g¢vinonnenuu 3adanua 9 3anumume x00, 060CHOGAHUE PeUIeHUA U NOTYYEHHbLIL
omeem.
13. (2 6aia) B paBHOOEPEHHOM TPSMOYTOJIBHOM TPEYrOJbHUKE THIIOTEHY3a paBHA 8

CM, a OJIUH U3 yIJIOB pPaBeH 45o . HaiiT momanap TpeyroapHHKa.

14. (2 6ayuta) MarasuH 3aKynaer [BETOYHBIC FOPIIKU 1O OoNTOBOH 1ene 120 pyoueit 3a
HITYKY U npojaet ¢ HateHKoi 20%. Kakoe Haubosnblee YuCIO TAKMX FOPIIKOB MOKHO
KYIUTb B 9TOM Marasune Ha 1000 py6ineii?

ITAJIOHBI OTBETOB:

Howep 1 2 3 4 5
3aJaHUusA

OtBer b b B A 0,96

Howep 6 7 8 9 10
3aJaHUusA

OtBer 11 -3;0.,5 0;2 _8x2 _4x+20 [-2;+ )

Homep 11 12 13 14
3aJJaHUudA

Orser | (-0,6;-2) | [-2,25,7,5) 16 6
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4. ®OoHJ OLEHOYHBIX CPEICTB /sl TEKYIIEero KOHTPOJIs

Texkymuii KOHTPOJIb MPOBOJATCS BO BPEMsI ayIUTOPHBIX 3aHATUH 110 MaTEMaTHKE B CO-
OTBETCTBHH C YUYEOHBIM IIJIAaHOM U pabouel mporpamMmel O/ «MaTemaTuka» 1o BCEM pasjie-
JaM mporpaMMsbl. Tekymuii KOHTPOJIb COCTOUT U3 JBYX YacCTEH: TEOPETUUYECKON U IIPAKTHYE-
ckoit. [Ipu 3TOM OoOyUaronuecs moay4aroT IB€ OTMETKH.

Teoperuueckas 4acTh NPOXOIUT B OPME YCTHBIX OTBETOB: 00yUarOIINUECs BBITATMBAIOT
ISTh KapTOYEK C BOIPOCAMHM, AAIOT IMOJHBIA OTBET (CO CIMCKOM BOIPOCOB OOydarommecs
3HAKOMATCS B Hauajle U3y4eHUs pa3ziena).

IIkana nepesooa 6an106 8 OMmmemKu no NAMUOANTLHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemos Ha meopemuueckue 60npPocyl
«3» (y008.) 3

«4» (xopouwio) 4

«3» (omauuno) 5

3aaHusl TPAKTUYECKON 4acTu (KOHTPOJIbHBIE pabOThl) YACTUYHO B3SITHI U3 OTKPBITOTO
6anka EI'D u BIIP no maremaruke.

Ha BpImonmHeHne KOHTPOIBHON pabOTHI M0 MaTeMaTHKe JaeTcsl 2 aKaJeMHUYECKUX daca
(90 munyT).

KonTponbHast pabora coctouT ux 2-x yacred. B mepBoil yactu mpeasiaraercs BBIIOJI-
HUTb 4 3a/1aHUs - BBIOpATh NPaBUIBHBIA OTBET U3 YETHIPEX NpeAsIoKeHHbIX. Bo BTOpOil yacTu
NpeJIaraeTcsi BBITOTHUTD S 3a/1laHUH - 0)OPMUTH X0 PEIICHHS M 3aICaTh OTYYECHHBINA OT-
BET.

3a nmpaBWJIbHOE BBINOJIHEHUE JIFOO0T0 3aJaHus MEePBOI YacTH 00yYaroluiics moixy4aet
onuH Oaita. [IpaBuiibHOE BBHINOJHEHUE 33/1aHUI BTOPON YacTH OLIEHUBaeTcs 2 OaimiaMu WiIn
1 Gamyom 3a yacTuuHoe peuleHue. [IpaBuinbHOE BBINOJIHEHHUE 3a/laHUM JONOJHUTENIBHON Ya-
CTH olleHuBaeTcs 3 Gayutamu win 1-2 6ayiaMu 3a YaCTUYHOE pellieHue

banibl, nony4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHUs, CYMMUPYIOTCS.

IlIxana nepesoda 6a1106 6 ommemKu no NAMUOANTLHOU cCUCIeMe

Ommemxka Yucno 6annoes,
Heo0Xxo0umoe 0114 nOJIyHeHus OmMemKu
«3» (y008.) 7-9
«4» (xopowio) 10-12
«5» (omauuno) 13-15
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4.1 Muoswcecmea u nocuka. Inemenmol meopuu zpaghoe

Teopernueckne BONPOCHI:
Cdopmynupyiite onpeeieHiHe MHOKECTBA.
[Iponomxkute onpenenenune: «OO0bEAUHEHIE MHOXKECTB — ITO. ...
[MponomxkuTte onpenencuue: «[lepeceueHre MHOXKECTB — ATO. .. ».
[Tponomxkute onpenenenue: «Pa3HOCTE MHOXKECTB — 3TO... ).
N3006pa3ute oObequHEHHE ABYX MHOXKECTB Ha Kpyrax Jiiepa.
N300pa3ute nepeceueHne TPeX MHOXKECTB Ha Kpyrax Diiepa.
Coopmynupyiite onpeneneHue rpada. Yto Ha3pIBacTCs BEPIIMHOM, peOpoM rpa-
ba?
8. Kak HailiTu crenens BepunHbl rpada?
9. HazoBuTE OTIMYUTEIBHBIC YEPTHI TOTHOTO ¥ HETIOIHOTO TPadoB.
10. Ha3oBuTe OTIIMYUTEIbHBIC YEPThI CBA3HOTO U HECBSI3HOTO TpadoB.

NookrwnpE

KoHTpoJanHas padora

0O0a3aTeIbLHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuniume npasuibHblil OMeem U3 yemuipex npeoio-
HCEHHDBIX.
1. (1 6amn) Kakas onepanust u3o0paxkeHa Ha Kpyrax Jumnepa?

A B

A)E=AuBb)E=AnB;B)E=A\5T) E=A-B.

2. (1 6amr) Kakotii rpad npencraien?

A) nonnsiit; b) Henonueiii; B) AEPEBO; ') HyneBoid.

3. (1 6aym) [Tarepo paboYHMX BCTPETUIIMCH MPH BBICAIKE IIBETOB B KITyMOBI. CKOJIBKO
BCEro ObLIO CAENaHO PYKOIMOKATUN

A)10;b) 11; B)5;T") 6.

4. (1 6ann) OmnpenenuTe cTeneHb BEPIIUHBL B:

A

E F

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

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4EeHHbLIL Omeem.

5.(2 6amma) 1. [lanber nBa MHOkecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumm-
Te 1 n300pa3uTe rpaduuecKku HoBoe MHOXKeCTBO E: a) = AU B ;0)E=AnE.

6. (2 6anna) KonuHbl npy3bsi 3aHUMAIOTCS KaKUM-HUOYIb BUJIOM CriopTa. 14 w3 HUX
yBiekatoTcst pyroonom, a 10 — Gacker6omom. M TONbKO JBOE YBIEKAIOTCS U TEM U JIPYTUM
BHI0M criopTa. CKoJibko apy3eit y Tonu?»

7. (2 6amna) Ha pucynke — cxema Jopor, CBA3BIBAIOIINX Topojckue mapku A, b, B, T,
I, E. Ilo kaxmoil nopore MOKHO JBHIaThCS TOJBKO B OJHOM HAIpPaBICHUH, YKa3aHHOM
cTpenkoil. CKOJIBKO CyHIECTBYET pa3JIMYHBIX MyTel U3 napka A B napk E?
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8. (2 6amra) MoXHO JIM HapUCOBATh M300paKEHHBIN HAa PUCYHKE rpad HE OTPHIBas Ka-

paHaan oT Oymaru M mpoBOJIs KaXK10€ peOpo POBHO OMH pa3?

JlonoJHUTENbLHASA YACTh

Hpu eévinoniHenuu 3a0anua 9 3anuwume x0(), 0600H08anuepemenuﬂ u n0/ly‘leHHbll2

omeem.

9. (3 6amra) [lepByro WM BTOPYI KOHTPOJIBHBIE PAOOTHI MO MATEMATHKE YCIICITHO
Hanucanu 33 cTyAeHTa, NEPBYIO WIH TPeTbto — 31 CTyAEHT, BTOPYIO WM TPEThIO — 32 CTy-
nenta. He MeHee IByX KOHTPOJBHBIX padboT BhIMOJHWIN 20 cTy/neHTOB. CKOJBKO CTYJICHTOB

YCIIEIIHO PEIINIM TOJIBKO OJIHY KOHTPOJIBHYIO paboTy?

ITAJIOHBLI OTBETOB:

Homep 1 2 3 6 8 9
3aaHuA
OTtBer B b 10 22 HET 18
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4.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue QyynKyuu
TeopeTnueckne BONPOCHI:

1. UYeMy paBeH yroii B OJIMH pajguaH?
2. B Kakux 4eTBepTAX TPUTOHOMETPHUUYECKOTrO Kpyra GyHKuus Y = SiN X mpuHU-

MaeT MOJIOKHUTEIbHbIC 3HAYCHUS?

3. B kakux 4YeTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (yHKUHUS Y = COS X IPUHH-
MaeT OTPHIIATEIbHbIC 3HAYCHUS?

4. [Tponomxkute onpenenenue: «CHHYC OCTPOTO yria — 3TO...)».

5 [Tponomxkute onpexnenenue: «KocuHyc ocTporo yria — 3710...».

6 [Tponomxkute onpenenenue: « TaHreHe OCTPOTO yriia — 3TO...».

7. CoopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.

8 Uemy paBHO nipousBeieHre tgx - ctgx ?

9. Yemy paser Sin 2x ? CchopmynupyiTe NpaBUiIO BEIYUCICHUS.

10.  Yemy paBen c0S2X ? ChopMynupyHTe MPABUIO BEIYNCICHUSI.

11.  Ilepeunciute TpUrOHOMETpUYECKUE (DYHKINH, YKAKUTE UX TTEPUOIBI.

12.  Yewmy paBeH nepuon GyHKIUU Y = COS4X ?

13. €My paBeH nepuoj GQyHKIUU Y = COS%?

14.  Ompegenute obnacts 3HaYeHHUS PyHKIMHA Y = 3C0S5X ?

15.  Ilepeuncnute criocoObl pelIeHUs] TPUTOHOMETPUUECKUX YPABHEHUH.

16.  PackpoiiTe anropuT™ pelieHus OAHOPOAHBIX TPUTOHOMETPHUECKUX YpaBHEHUI
NIEPBOIO MOPSAIKA.

17.  PackpoiiTe alropuTM pelieHrus OAHOPOAHBIX TPUTOHOMETPHUECKUX YpaBHEHUI

BTOPOTO IMOpsAJIKaA.

KounTpoJnHuast padora

Q0s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npPasuibHbLIL OMEEH U3 Yemblpex NPedl0HCeHHbBIX.

1. (1 6ann) B 4ABC sinC = % . Kakas u3 cropon sBnsiercs runotenysoit 4ABC ?

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

2. (1 6amm) YrioMm kakoit yerBepTH siBisiercs yroi a=400°?
A)I; B) II; B) II; T) IV.

3. (1 6amn) Kakue n3 GyHKIMIA ABIASIOTCS YETHHIMUA?

A) y=sinx;B) y=cosx; B) y=tgx;T) y = ctgx.

1
4. (1 6anm) Kakue u3 uncen sBISIOTCS KOPHEM YpaBHEHUsI COS X = > ?

z
3

2

T T
A)x="; B)x==; By x==—; 1) x .
) 65 ) 9 ) 27 ) 3

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJIYYEeHHbLIL OMEem.

5. (2 6amna) Beraucmure 1) cost u tgt, ecnmm sint =0,8, % <t<r;
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J3 1
2)arccos| — = | raresin 2.

6. (2 6ayma) Ympoctute 1) 2sin 2t +cos2t;

2) sin (% - aj +2c08(27 — ).

7. (2 6ayua) Pemure ypaBHenue: 1) 3tgx = J3;
2) sin 6x=0.
8. (2 6amna) Pemnre ypaBHeHue: 2COS X — J2=0.
JonoJHUTEeIbHAS YaCTh

Hpu eévinoniHeHuu 3a0anusn 9 3anuwume xoO, obocHosanue peuienusn u n0lelleHHblﬁ
omeem.

9. (3 6amna) Pemnte ypaBHeHuHE: 2cos? x+3c0sX—2=0.

ITAJOHBI OTBETOB:

Homep 1 2 3 2 5
3a1aHus
OtBer b A B b | 1)cost=-0,6;
4
gt =——
J 3
2) 7.
Homep 6 7 8 9
3aJaHusA
OTtBer 1)1 P T pn
2) 3cosq | V¥ AR KeZ [x=t +2mkkeZ | x=tT+2mk keZ
2)X=%,kez.
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4.3 Cmenenu u kopnu. Cmenennas (hynkuyus

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpeaeneHue CTeNeHHON PYyHKITUH.

2. [lepeuncnnre CBOWCTBA CTENEHHOHN (DYHKIIMHM C IIEIIBIM ITOKA3aTEIIEM.

3. [lepeuncnure cBONCTBA CTEMEHH C ICUCTBUTENBbHBIM MOKa3areneM. [IpuBeaure
MPUMEPBHL.

4. IIepeuncinre cBOKCTBA KOPHs HATYPAJILHOU cTerneHu. [IpuBenure npumepst

5. Ha uyto HeoOxoaumo o0paTUTh BHHUMaHHE MPU PEHICHUH HPPAOHATBHOIO
YpaBHEHHUS YETHOM CTETEHU?

6. UeMy paBeH KOpPEHb YETHOM CTENEHHU U3 OTpullatesbHoro yncia? [lpusenure
puMep.

7. Uemy paBeH KOpEHb HEUETHOM CTENeHU U3 oTpuuatenbHoro uucna? [pusenu-
T€ TIPUMED.

8. Ha uro ctout oOpatuth BHUMaHUE NP PEHICHUU WPPALUOHAIBHBIX, IPOOHO-

palMOHATILHBIX YPaBHEHUI U HEPaBEHCTB?

KoHTpoJanHas padora

0O0a3aTeIbLHAA YACTh
Ilpu pewenuu 3a0anun 1-4 3anuwiume npasuIbHbLIL OMEEN U3 UM bIPEX NPEOIOHCCHHDIX.

1. (1 6amn) Mexny KakuMu JBYyMsI HAaTypalbHBIMU YHCIIAMU HAXOAUTCS YHCIIO V19?
A)19u20;b)2u3;B)18u19;I") 3 u4.

x3 =125
2. (1 6amn) Onpenenute KOPeHb YpaBHEHUS
A)3.;b)-3;B)-5;15.
3. (1 6ann) Pacronoxure B mopsIKe BO3pacTaHUs YKcla: 2; 3{/5—, V17

A)2; 35 V17; ) 2; V17; i/5; B) 3/5; 2; V17, 1) V17 ; 2; /5.
4. (1 6ann) YMHOXKas 9Kclia C OJUHAKOBBIM OCHOBAaHHUEM, UX CTENEHH. ..?
A) ymHoxaeMm; b) nenum; B) cknanpiBaem; I') oTHuMaem.

Ilpu eévinonnenuu 3adanuit 5-8 3anumume x00 peuwienus u noJIy4eHHbLI Omeem.
1 1

5. (2 6anna) Haiigure 3HaYeHue BhipakeHus 1) 643 — 2435 ;
2) §/23.37 .§22.33
6. (2 6anna) Haiigure 3HaYeHue BhIpakeHus 1) Y5.4125;

2) -32+4-416 .
3
-2 5 (.4
7. (2 6anna) Yopocrute: 1) (%/b?j 5 2) uy—f

y9

8. (2 6ata) Pemnre ypasuenne 1) J8+3x =—1; 2) ¥3-2X =X.

JlonoJIHNTEbHASI YACTD
Ilpu eévinonnenuu 3a0anus 9 3anuwiume x00, 060CcHO8aAHUE PEUIEHUA U NOJIYYUEHHbLI
omeem.
9. (3 6amna) PaccTostHre oT HaOMIOAATENs, HAXOIAIIET0CS Ha HEOOIBINOM BeIcOTE h KH-
JIOMETPOB HaJ| 3eMJIEN, 10 HAOII0JaEMOM UM JIMHUH TOPU30HTA BBIYUCIISIETCS IO popMyIie
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| =v2Rh, roe R=6400 xm — paguyc 3emun. C Kakoil BLICOTEI TOPU3OHT BUIEH HA PACCTOS-
Huu 48 xkunomerpoB? OTBET BBIPa3UTE B KUIOMETPAX.

9TaI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aaHuSsI

OtBeTt b r B B 11 1)5 1 1)-3 0,18
n18 | 206 | D N1

<
N‘H ol
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4.4 Ilokazamenvhasn pynkyusn

Ooépa3zoeamenvhble pe3yibmamst, noOAeHcauiue nposepke (I1emMeHnol):

JIP6 1, JIPG 2, JIP6 3, JIPG 4, JIPG 5, JIPG 6, JIPG 14.

APy 1, IPy 5, [IPy 6, [IPy 7, JIPy 8, /IPy 18, /Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.

Teopernyeckne BONPOCHI:

ChopmynupyiiTe onpeeneHue nokazareabHON QyHKIIUHN.
[lepeuncnure CBOHCTBA MOKa3aTeIbHON (QYHKIINH.
[lepeuncnure criocoObl penieHus MOKa3aTeNbHbIX YPaBHEHUH.
CdhopmynupyiiTe mpaBuIIO peleHus MPOCTEHIINX OKa3aTeIbHBIX HEPABEHCTB.
B yewm 3akmouaercs rpaduueckuii cnocod pemieHus ypaBHEeHU.

6. [lpuBenute npumep (yHKIMOHATHHOM 3aBUCUMOCTH TOKA3aTEebHON (PYHKIIUU U3
peaTbHOM KU3HU.

oL PE

KonrpoJnLHas padora

O0s13aTeILHAA YACTh
Ilpu pewwenuu 3a0anuil 1-4 3anumiume npasuibHblL OMEEN U3 Yemulpex NPeodi0HCeHHbIX.

1. (1 6amn) Ipu kakoM 3HaueHNN o GyHKUMA Y =a” yObIBaeT Ha Bceil oGmacTH onpe-
NEeJIeHus?

A) azg;E) a=825; B) azé; I a=+3
2. (1 6amm) Ha pucynke nzobpaxéH rpapux GyHKIUN BHIA f(X)z a” . Haiigute 3Ha-
YCHUE f(2).

YA

T
o

7 Ol 1. X
A) 25.;b) 5; B) 32; I') HeT BepHOTO OTBETA.

X
3. (1 6amn) Oynkus 3agana gopmysnoit: f (X) = [%j . Uemy pasuo f (— 2)?
A) =3B 4B 4 T) V2

x-13
4. (1 6ann) Kopenb ypaBHeHUSA (5) =37
A)12,5;Bb) 13; B) 14; T') 15.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume xX00 pewieHus U NOJYYEeHHbLIL OMEem.

1 6Xx+1 1 X
5. (2 6ayna) Pemute ypaBHeHue 1) g3 X _ 64; 2) (gj = (aj ]
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2 2Xx+3 4
— < —.

5 25

7. (2 6auta) Pewure ypauenns 1) 612 — 6571 = 215; 2) 22X 7.2 _g=0.

8. (2 6amna) B xoze pacnaza paguoakTUBHOTO U30TOIA €r0 Macca yMEHbIIAeTcs o 3a-
t

KOHY m(t):mo-Z T, rme Mp— HavampbHas Macca M30TONA, {— BpeMs, MPOIUEIIIEE OT

8-5x
6. (2 6ana) Pemure HepaBeHcTBa 1) (%j >216; 2) (

Ha4aJIbHOTO MOMEHTA, | — MEePHOJI MoJiypaciiajga. B HauanbHBIM MOMEHT BPEMEHH Macca M30-
tona 184 mr. Ilepuos ero nmonypacnana cocrasisier 7 muH. Haitaure, yepe3 CKOJIbKO MUHYT
Macca u3oTona OyJeT paBHa 23 Mr.

JIOOJJHUTEILHAA YACTh
Ilpu evtnonnenuu 3a0anusn 9 3anuuwiume x00, 000CHOGAHUE PeUIeHUsA U NOJIYYUEeHHbLIl
omeem.

X X
9. (3 6ana) Pemure HEpaBEHCTBO: (%) —4- (%) +3<50.

ITAJIOHLI OTBETOB:

Homep | 1 [ 2 [ 3 | 4 5 6 7 8 9

3aJaHudA

Omer | B | A|B[A[| 102 [1)[22+x) 11 21 | [-10]
05 |5 [0 4e) | D
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4.5 Jlozapugpmut. Jlocapugpmuueckan ghynkuyusn

TeopeTuyeckne BONPOCHI:

1. Cdhopmynupyiite onpenesneHue JorapupMIUuecKoi (yHKIHUH.

2. [Tepeunciure cBolicTBa JIorapuPMUIecKoi HyHKIIUH.

3. [Iponomxute onpenenenue: «Jlorapudm — 3T0...».

4. YeMmy paBeH Jorapugm npousBeacHus?

5. Uemy paBeH jorapudm 4acTHOTO?

6. [TpuBenute mpuMepsl Jorapu(MUUECKON CIHpald B MPUPOJE U B OKPYKaIO-
IeM MHUpE.

7. Ha urto crout o0paTuTh BHUMaHUE MPH PEIICHUH JIOTapU(PMUUECKUX U ypaB-
HEHUI U HEPABEHCTB?

6. [lepeuncnure ciocoObl pelIeHus Jorapu(pMUIecKuX ypaBHEHUH.

7. ChopmynupyiiTe mpaBuio pelieHUs MNPOCTEUIINX JorapupMuUuecKux Hepa-
BEHCTB.

8. B yewm 3akmiouaercs rpaduueckuii cnocod pemieHus ypaBHEHU .

6. IIpuBenute npumep PYHKIMOHATBHON 3aBUCUMOCTH JIOTapU(PMUIECKON (PYHKINU
U3 PEAIbHOM JKU3HU.

KonrpoJnLHas padora

Oos13aTeIbHAA YACTD
Ilpu pewsenuu 3a0anuii 1-4 3anuwiume npaguibHbLL OMEEM U3 YEMbIPEX NPEONOHCCHHDIX.
1. (1 6amn) Kakas u3 pyHKUuM Bo3pacTaeT Ha Bcel 001acT onpeaeneHus?

A) f(x)=logs x; B) f(x)=0,7"; B) f(x)=x%T) f(x)=log, x
2
2x -3
X+7
A) (-7, 1,5); B) (=o0; —1,5), (7; +00).; B) (-1,5; 7); ) (=o0; =7), (1,5; +o0).
1

3. (1 6ann) Pacnonoxuts B nopsake Bospactanus: logg s 4; 1ogg 5 0,4, logg s "

2. (1 6am) Yxaxure obnacth onpeneneHus Gpynkuun f (X) =1g

1 1
A) logo,s 4; 10go5 0,4 ;10805 2 B) log 5 4;1080 5 7 logo 5 0,4;

1 1
B) logg 5 " logos0,4;log054; I') logos 0,4; logos 2 logo s 4.

4. (1 6amn) Haiinure kopens ypaBaenus 109 4(5 - X) =2.
A)11;b)-11; B)-3;T) 3.

Ilpu evinoanenuu 3a0anuil 5-8 3anuuiume x00 peuwieHus U NOJYYEeHHbLIL Omeem.
5. (2 6anna) Onpenenure 3Ha4eHue Bbipaxkenus 1) log, 64 —log 59 + log: 49;
7

2) 2-1gV5+4-1g2 —1g8.
loge 48—logeg 12

6. (2 6amna) Beranciure: 1) 491710873, 2) Tog. 16
6

7. (2 6anna) Pemmre ypasuenus 1) logg o (6X — 2) =logp 2 (8 + X);

2) 2- Iog% X+3logg x—5=0.
8. (2 6amna) Pemure Hepasernctsa 1) log, (8X + 1) >-2;

5
2) logg 3(3x+9)<logg 3(5x—7).
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JIOOJTHUTEILHAA YACTh

Ilpu eévinonnenuu 3ad0anusa 9 3anuwiume x00, 060cHo8aHUe peuieHUus U NOJTYYEHHbLI
omeem.

9. (3 6aura) st oborpeBa MOMENICHUS, TEMIIEpATypa B KOTOPOM TOIICP)KMBACTCS Ha
ypoBae T,=15° yepe3 paamarop OTOIUICHHUS MPOIMYCKAIOT TOpAYyi0 BOAy. Pacxom mpoxomis-
nieil uepe3 TpyOy paaumaropa Boasl m = 0,6 kr/c. [Ipoxons mo TpybOe paccrosiHue X, Boja
OXJIAXKIAETCsl OT HavanbHOM Ttemmeparypsl T,=91° 1o Temmeparyper T, mnpuuém

Ta—T .
BT e o= 4200 BTC
T_ Il KF'OC

cm . Bt
X=a—1Iog, — TEII0EMKOCTh BOJIbI, ¥ = 28 — K03 (-
y KT -

¢urent Teruroobmena, a o =08 — mocrostuHas. Haiiaure, 10 Kakoil TeMrepatypsl (B rpa-
nycax Llenbcus) oxyaguTcs BoAa, €Ciu JJIMHA TPYObI paguaropa paBHa 144 m.

ITAJOHBI OTBETOB:

Homep |1 |2 |3 |4 5 6 7 8 9
3aaHus

Orser |A|T |[A|B| 1)1 [1)441] 1)2 | 1)(-01253) 34
2)1 | 2)0,5 | 2)243 2) (L4 8]
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4.6 Ilpouszeoonan hynkyuu, eé npumeHnenue

TeopeTHyeckne BONPOCHI:

1. IIponomxure onpenenenue: «llocinenoBareabHOCTb — 3TO. ...

2. [IpuBeaute npumep apudMeTHIecKol MPOrpeccuu.

3. [IpuBenuTe mpuMep reoOMETPUIECKON IPOTPECCUMN.

4. [IpuBeaute nmpumep OECKOHEYHO yOBIBAIOIIEH F€OMETPUUECKOM MPOTPECCHUH.

S. [Iponomxure onpenenenue: «lIpoussognas — 310...».

6. PackpoiiTe reoMmeTpuyecKuidi CMbICIT IPOU3BOTHOM.

1. IIponomxure onpenenenue: «KacareabHas — 3T0...».

8. Packpotite pusndeckuii CMBICIT POU3BOTHOM.

9. [lepeuncnure mpaBuiIa BEIYUCICHHS TPOU3BOIHBIX.

10.  Yemy paBHa mpou3BOHas CTENEHHON GQyHKIIUNA?

11.  Yemy paBHa pou3BOJIHAs IPOU3BEICHUSA?

12.  Uemy paBHa NpoU3BOAHASA YACTHOTO?

13.  Yemy paBHa mpoU3BOIHAS CIOKHON QyHKINH?

14, Chopmynupyiite mpu3Hak Bo3pacTanus GyHKIUU.

15.  Cdopmynupyiite npu3Hak yObIBaHUS (PYHKINH.

16. Chopmynupyiite mpu3HaKk TOUKH MaKCUMyMa (yHKITHH.

17. Cdopmynupyiite npu3HaK TOUKM MUHUMYyMa (DYHKIIHH.

18.  CocraBbTe QIrOpUTM pEHICHUS 3aJa4 HAa HAXOXKICHHS HauOOJbIIEr0 U
HAaUMEHBIIIETO 3HAUCHUS (YHKITMH HA OTPE3Ke?

19.  CocraBbTe aNropuT™M HCCIEAOBAaHUS U MOCTPOEHHS rpaduka QyHKIHHU C MO-
MOIIIBIO ITPOU3BOJHOM.

20.  Kak HaiiTu BEpTUKAIBbHYIO aCUMIITOTY Tpaduka GyHKIUN?

KonTpoJnLHas padora

0O0s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuIbHLLI OMEEHL U3 UM bIPEX NPEOOHCCHHBIX.

1. (1 6amn) Yemy paBHa npou3BoAHast PYHKIHUU Y = cos? x ?
A) y' =-sin?x;B) y' =-2sin?x; B) y' =—2cosxsinx; I') y' =2C0sX.
2. (1 6amn) ITo kakoit U3 GpopmMyI BEIYUCIAETCS TPOU3BOIHAS IPOU3BEIEHUS?

A) (U+v) =u'+v'; B) (U-v) =uv+w';

!

B) (—] S D) el 1le(0) o),

\"
3. (1 6amn) Pemmure ypaBuenne f '(X) =0, ecmm f (X) =3x% —6Xx+4. Bribepure oTBer.
A)1; B)-1;, B)4; I') 4.
4. (1 6amn) Ha pucynke u300pakeH rpaduk mpou3BOAHON QYHKIIUU f(X) , OTIpEICIIeH-
Hoii Ha uHTepBase (—10; 8). Haiinute koanuecTBo Touek MakcuMyMma (pyHKLIUHU f(X) Ha OT-
pe3ke [—9;6].
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A)5;B5)4;B)2;T) 3.

Ilpu evinonnenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJYYEHHbLIL OMEem.

o . i 3 1+2 N 2xX+1
. : — ; Im .
(2 6anna) Beruncnure npenen: 1) n'_rﬂo n2 n ) x—0 10 + 3X

6. (2 6ata) Ha pucynke nzobpaxén rpaduk Gpyakuun y = f (X) U KacaTelbHas K HEMy

B TOUKe ¢ abcuuccoii Xo. Haliinre 3Hauenne npon3Boanon GpyHkmun f (X) B TOYKE Xp.
YA
3

o1 /3

7. (2 6anna) Haiiti npon3BOAHbBIC (YHKIIHIA:

3x-1
y=3sin(3x+1); y=v6x—7; y=(x*+1)-cosx; Y= %13

8. (2 6ayna) MccnenoBarh Ha MOHOTOHHOCTB M OKCTPEMYM QYHKIMIO Y = X? +8x+7.

JlonoiHUTeIbLHASA YaCTh
Ilpu évtnonnenuu 3adanun 9 3anuuwiume xo0, 000CHOGAHUE PEULeHUA U NOTYYEHHbLI
omeem.
9. (3 6amna) Gupme «CanoBOaY» BRIICISIOT YY4aCTOK 3eMIIH muiomaaso 100 M. [Ipenna-
raroT YeThIpe ydyacTKa pa3HbIX pazmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yyactok 0/100-
put aupextop ¢upmel «CagoBo», YUUTHIBas, YTO HEOOXOAMMO OyaeT MOCTaBUThH 3a00p MO
nepumerpy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHusA
OtBer B b A B 1)2 1,25 - - 10x10
2
2) £
) 3
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4.7 Heonpeoenennwlit unmezpas, onpeoeieHHblil UHmezpail u e20 NpumMeHeHue

Teopernueckne BONPoOChI:
[Mponomxkute onpenencuue: «Dynkuus F(X) Ha3pBaercs ...».
PackpoiiTe reomeTpuuecKuii CMbICI OIIPEIEIIEHHOI0 UHTErpaa.
IIponomxure onpenenenue: «KpuBoauHenHas Tpanenus — 3TO0. .. ».
Chopmymupyiite hopmyny Herorona-JIeiiOnua.
B yewm 3akmouaercs oOmuii Bu Bcex nepBooOpa3HbIX ?
[lepeuncanre npaBuiIa BEIYUCIEHUS HHTETPAJIOB.

ocourwhE

KourpoJsnHasi padora

O0s13aTeJILHAA YACTh

Ilpu pewienuu 3a0anuit 1-4 3anumume npasuibHblil OMEEM U3 UemMblpex NPedI0HCEHHBIX.

1. (1 6anm) Jns xakoi u3 QyHKIUH QyHKIUSA F(X)= x3 —3x% +1 susercs epBO00-
pasHoii?

A) f(x)= 3(x2 - 2); B) f(x)= 3x(x2 - 2);

B) f(x)=3x?*—6x+1; I) f(x)=3x?—6x

2. (1 6amn) Jlana dysxuus  f(x)= 3x? +1. Yemy paBHa F(1)?

A)2;Bb)4;B)6; 1) 1%.

3. (1 6ayur) OOmmi Bu BCeX MepBO00OpasHbIX s | (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 6ayn) BerurcnuTe onpenereHHbI HHTETpa j xdx.

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

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 pewienus u NOJIY4EeHHbLIL Omeem.
5. (2 Oamra) SBusercs mwm F(X) =x3-3x% +1 MEePBOOOpA3HON IS (PYHKIIHH
f(x)= 3(x2 —1)?
6. (2 6amra) 3amaiiTe MEPBOOOPA3HYIO F(X) JUTSE (PYHKITHH f(x)=3x2 —2X, ecnu u3-
BECTHBI KoopAuHaThl Touku M (1, 4) rpaduxa F(X).
7. (2 6anna) Ha pucynke mn3obpaxeH rpaduk QyHKIUU Y = f(x), omnpenenEHHoN Ha
unTepsaie (—3; 11). Haiinute Haumenbiiee 3Hauenue Gpyukmu f (X) Ha oTpeske [2;9,5].

v e
4 v=Jl=)

N\
YN I\
AR EERE
) / ‘-,lII]
NN \,}

\WZEAVA

8. (2 6anna) Ha pucynke nzobpaxeH rpaduk HeKOTOpo QyHKUIUU Y = f(x). [Tonb3y-

ACh PUCYHKOM, BBIYHCIIUTE OIpeIeICHHBINA HHTETPA j f (x)dx .
1
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s e s s e s s s e
[ T e e

=Y

JIoOJJHUTEILHAA YACTh

Ilpu eévinonnenuu 3ad0anusa 9 3anuwiume x00, 060cHo8anUe pewieHus U NOaY4eHHbLI
omeem.

9. (3 6amna) BeraucnauTh miomaahs mojsi, NepUMETp KOTOPOro OTPaHUYMBAIOT JTUHHUH
y=0, y=Xx, y=-2x+6. Cnenarts uepTex.

ITAJOHBI OTBETOB:

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

OrtBer T A b r na 3 —x214 -3 12 3
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4.8 IIpamvle u nnockocmu 6 npocmpancmee

TeopeTnyeckue BONPOCHI:
Cdhopmynupyiite Teopemy [Tudaropa.
[Tepeunciute OCHOBHBIE (DUTYPHI B IPOCTPAHCTBE.
[Tepeunciute crocoObl 3a1aHus TIOCKOCTH.
IIponomxure Teopemy: «Ecim oaHa U3 ABYX NapaJUICIbHBIX IIPSAMBIX IEPIECH-

JUKYJIApHA IJIOCKOCTH, TO...».

5.

IIponomxkure TeopeMy: «Eciau 1Be mapajuieiabHble INIOCKOCTH INE€PECEKAIOTCS

TPEThEi, TO...».

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

TEKTYype.

29.

XUTEKTYpE.

Cdhopmynupyiite onpeneneHrue AByrpaHoro yria.

Cdhopmynupyiite onpeaeieHne TpeXrpaHoro yria.

Packpoiite MOHATHE «YrOJl MEXKIY MPSMBIMU.

[lepeuncnure B3aMMHOE PACIIOIOKEHHUE JABYX MPSAMBIX B IPOCTPAHCTBE
Kakue npsiMble Ha3bIBalOTCA NapajuIeIbHBIMU B IPOCTPAHCTBE?

Kakue npsiMble Ha3bIBalOTCS CKPELIMBAOIIMMHUCS B IPOCTPAHCTBE?

Kaxue npsiMble Ha3bIBalOTCA NEPIEHIUKYJIIPHBIMY B IPOCTPAHCTBE?
[lepeuncnure B3aMMHOE PaCIOIOKEHNUE IPSIMON U INIOCKOCTH B IIPOCTPAHCTBE.
Packpolite noHsATHE «Yrojl MEeXAy MPSMOM U INIOCKOCTBIO».

Packpoiite noHsATHE «IapaIEIbHOCTb IPSIMON U INIOCKOCTH».

Packpoiite noHATHE «IEPIEHIUKYIAPHOCTD IPAMOM U INIOCKOCTI».
[Iepeuncnnre B3aMMHOE PacIOIOKEHNE ABYX INIOCKOCTEH B IIPOCTPAHCTBE.
Packpoiite NoHATHE «YrOJl MEXKIY MIIOCKOCTIMU.

Packpoiite noHATHE «I1apaIEIbHOCTD INIOCKOCTEW.

Packpoiite noHATHE «IEPIEHANKYISIPHOCTD TNIOCKOCTEW.

Kak HaiiTi paccTosHUE OT TOYKHU A0 IPSIMOM?

Kak HaiiTu paccTostHuE MEXKAY IPSIMbIMU?

Kak HaiiTu paccTrostHie MeXAy IIOCKOCTSIMU?

[Iponomxute onpenenenune: «llepneHaukysap — 31o...».

[Iponomxure onpenenenue: «HakinoHHast — 3TO...».

[Iponomxure onpenenenne: «lIpoeknus HAKIOHHON — 3TO. .. ».
[Iepeuncinre cBOKCTBAa NapaUIEIBHOTO MPOEKTUPOBAHUS.

[IpuBeauTe npuMepsl CHMMETPUN Ha TUIOCKOCTH B MIPUPOJE, UCKYCCTBE, apXH-

[IpuBenuTe mpuMepsl CHMMETPUI B IPOCTPAHCTBE B IPUPOJE, UCKYCCTBE, ap-

30. B uem oTiMuKe NOHATHE CABUKCHUC) OT IOHATHUA «HOBOpOT»?

KoHTpoJnLHas padora

0O0s3aTeILHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil OmMeem u3 Yyemulpex npeoo-

MHCEHHDbIX.

1. (1 6amn) Pacmmdpyiite kpaTkyro 3anuch: a € f5.

A) ToYKa a MPUHAIJICIKUT TUIOCKOCTH [3;

b) Touka a nmpuHAaUIeKHUT TPSIMOi [3;

B) npsimas @ npuHaAIeKUT MIOCKOCTHU [5;

I') mpsimast & mepecekaeT MI0CKOCTh f3.
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2. (1 6ann) Ilpsmeie AB u C/] ckpemuBatorcsi. Kakoe pacroyioskeHHe UMEIOT IpsSMbIe
ACwu B/[?

A) nmapaienbpHbIC;

b) nepnienqukynspHsie;

B) ckpemuBaroTcs;

I') mepecekaroTcs.

3. (1 6ayn) [Mnockoctu @ u  umerot 1 o6y Touky. KakoBo ux B3amMHOE pacrosio-
Kenue?
A) napanenbHbl;

b) nepecekaroTcs no npsiMoit;

B) coBmanaror;

I') ckpemuBaroTCs.

4. (1 6amn) Ecnu npsmMas, npoBeieHHAas HA TUIOCKOCTH Yepe3 OCHOBAHHE HAKJIOHHOM,
NEPIeHIUKYIIApHA €€ MTPOSKIINH, TO OHA. ..

A) neprieHANKYIspHA U CaMOW HaKIIOHHOM;

b) mapamnensHa u camoil HaKJIOHHOM;

B) ckpemuBaeTcsi ¢ HAaKJIIOHHOW;

') neprienuKyIsspHA OCHOBAHUIO HAKIIOHHOM.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus u NOJIy4eHHbLIL Omeem.

5. (2 6amma) [Toctpotite ceuenue TeTpadapa ABCD, npoxonsimee yepe3 Touku M, L u

K. IToctpoiite ceuenne napamienenuneaa ABCDA;B;C1D;, npoxoasiee gepe3 Touku

M, NuP.
D

D1 Ct

L
l
|
|
P
A " %_.-__

-
-

B A B

6. (2 6amna) Iocrpoiite mapamnenenunen ABCDA B, C D, n Bbimonuure crenyroume 3a-

JTaHUS:
a) YKaxute BCe NpsAMbIe, apaiuiesnbHblie npsamoi D C,.

0) Haiimure yron mexay ckpemuBatormmmucs npsimbiva CCqn BD.

B) YKaXuTe INIOCKOCTD, apajijiesbHyto miockoctu AA1D;.

r) YKaXXnTe MI0CKOCTH, TIEpIeHIUKYIsIpHbIe TTpsiMoii BC.

7. (2 6anna) Touka O — nentp xkBagpata LMNQ co croponoii, paBroii 8 cm, OD — otpe-
30K, MEPIIEHAUKYISIPHBIN K INIOCKOCTH KBaJapaTa ¥ paBHbI 5 cM. Haliagure paccrosiHue ot
tTouku D 110 BepmuH kBajapara.

8. (2 6amra) Jlan kyo ABCDA;1B1C1D; ¢ pedpom, paBHbIM 12. Touka N mpuHaaeKuT
pebpy BB1, Touka M — pebpy CC;. ITpuuem B1N=8.

oL

-7

D1 Ci1-7 s
A1 ! //
B /
YL
|
M
ba_Je
- /
A //,// 5
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Hcnonb3yst puCyHOK, OTBETHTE Ha BOMPOCHI:

a) Ykaxute Touky nepeceuenus npsmoid NM u mutockoctu A;D1Cy.
0) Haiinure Touky nepeceuenus npssmbix NM u BC.

B) YKaxuTe JTUHHIO iepecedenus iockocteit BiBC u D;LK.

r) Haitnure nmuay otpeska CN.

JonoJHUTEeIbHAS YaCTh
Ilpu gvinonnenuu 3a0anus 9 3anuwiume x00, 000CHOBAHUE PEUIEHUA U NOJIYYUEHHDLI
omeem.
9. (3 6anmma) Orpe3ok BM mepneHIUKYISIPEH K IUIOCKOCTU HpsMoyroibHuka ABCD.
Hoxaxwurte, uro npsimas CD neprniennukymnsipHa K miiockocta MBC.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUA
OtBer B | B | b | A | — |a)AdiB;, 4B,DC J57 |aL —
6) 90° 6) K
B) (BBlcl) B) NM
r) (4418,), (DD1Cy) r) 4410
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4.9 Muozozpannuku u mena epawjeHus

TeopeTuyeckne BONPOCHI:

1. [Iponomxure onpenenenue: «MHOTOIpaHHUK — 3TO. ...

2. IIponomxure onpenenenue: «IIpuzma — 3to0...».

3. IIponomxure onpenenenue: «[IpAMOyroapHbli NapauIeIenUIes — 3T0. .. ».

4. [Iponomxure onpenenenue: «Kyo —3to...».

5. IIponomxure onpenenenue: «IIupamuna — 310...».

6. CdhopmynupyiiTe CBOHCTBO O MPOTHBOJIEKAIIUX IPAHIX Hapaiesenue/a.

7. CdopmynupyiiTe CBONCTBO O JUArOHANAX MapajuleenuIea.

8. CdhopmynupyiiTe CBOINCTBO O TUATOHAIM U JIMHEHHBIX pazMepax MpsiMOYTOJib-
HOTO NapaijiesIenuIeaa.

9. Kakas npusma Ha3bIBaeTCs psMOit?

10.  Kakas npu3ma Ha3bIBaeTCsl PaBUIBLHON?

11.  PackpoiiTe NOHATHE «IIpaBWIbHAS MUPAMUIA».

12.  Yro Takoe anodemMa nmpaBUILHON MHUPAMHUJIBI?

13. B 1yem oTiimume nosaHOM NOBEPXHOCTH MPU3MBI OT IOJIHOM OBEPXHOCTHU MHUPA-
MUIBI?

14. Chopmynupyiite TeopeMy O BBIYMCIEHUU OOKOBOM IOBEPXHOCTH MPSIMOM
IIPU3MBL.

15. ChopmynupyiiTe TeOpemMy O BBIUUCICHUU OOKOBOW MOBEPXHOCTU MPABUIHHOU
IIUPAMHUIBL.

16. HazoBurte npeamersl u3 Bamield mpogecCHOHATBHON JEATEIBHOCTH, KOTOPBIE
UMEIOT (HOPMbI MHOTOIPaHHUKOB.

17.  Kakue MHOrorpaHHUKU Ha3bIBarOTCsl NpaBuibHbIMU? [lepeuncnure mpaBuiib-
HbI€ MHOTOTPaHHUKHU.

18. [Iponomxute onpenenenne: «lumuuaap — 310...».

19.  Ilponmomxure omnpenenenue: «kKonyc —a3to...».

20.  IIpomomxkute ompeneneHne: «Y CEUSHHBIH KOHYC — 3TO. ...

21.  IIpomomxute onpenenenue: «llap —a3t0...».

22.  Yro sBNsieTCSA BHICOTON yCeUueHHOTo KOHyca?

23.  Yro sABIsSETCS OCEBBIM CEUEHHEM LIMIMHJPA, KOHYCA, YCEYEHHOTO KOHYca, Il1a-
pa?

24, [Tepeuncnure equHUIBI U3MEPEHUS TUIOIIAH, 00bEMA.

25. Uemy paBHO OTHOIIECHHE TIJIOMIAJEH MOBEPXHOCTEH MOAOOHBIX (UTYp B TPO-
cTpaHcTBe?

26. Uemy paBHO OoTHOIIIEHHE 00BEMOB MOAOOHBIX (PUTYp B MPOCTpaHCTBE?

27.  Ha3zoBute mpeameTrsl W3 Bamied MpoecCHOHATBHON AEATENIbHOCTH, KOTOPhIE

UMEIOT (OPMBI TEJ BpaleHUSI.

KourpoJnHast padora

Oo0s13aTebHASA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHbll OMEEN U3 YemblPex NPeoioHCeHHbIX.
1. (1 6ann) B kakux enuHUIaxX U3MepsAETCs IJIOMAAb OBEPXHOCTH MHOTOTpaH-
HUKa?
A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; I') B AByrpaHHBIX Tpajgycax.
2. (1 6amn) [Tnomans 60KOBOW MOBEPXHOCTHU MPU3MBI BRIYUCISETCS IO (popmyrie:

A) S =Sgor + Socn; B) Seor = Pocn - H . B) S =Sgox + ZSOCH; I) Sgox = 2Pye, - H )

3. (1 6anm) Yro sBIsSETCS OCEBBIM CEYCHHUEM YCEUEHHOTO KOHYca?
A) paBHOOEIPEHHBIN TPEyroabHUK; b) paBHOOEIpEHHAS Tpameus;
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B) mpsimoyronpauK; ') mpsMoyronpHas Tpamemus.

4. (1 6amn) Kakast ¢purypa nosyyaercs npu BpalleHHH TPSIMOYTOJIBHOTO TPEyrojJbHUKa
BOKPYT OJTHOI'O U3 CBOUX KAaTeTOB?

A) xonyc; b) yceuennslii konyc; B) nupamuja; I') yceuennas nupamuja.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus u NOJIY4EeHHbLIL Omeem.
5. (2 6amna) Pebpo ocHOBaHMS IPAaBUIIBHOM TPEYTOJIBHOM MUpaMuibl 3 M, arodema 6 M.
Haiinure nomians 60K0BOM MOBEPXHOCTH MUPAMUJIBI.

6. (2 6amra) Jlmaronanasr Kyba paBHA /588 . Haiinure ero oobeM.

7. (2 6anna) [IpssMOYroJbHHUK CO CTOPOHAMHU 8 CM U 3 CM BpalaeTcsi BOKPYT OOJbIIEH
cTtopoHbl. Haiinure o0beMm, miiomaad 00KOBOM M IMOJTHOM MOBEPXHOCTEH IMOTYyYEHHOTO Tea.

8. (2 Gamna) BeIYMCIUTh MOBEPXHOCTH KPOHBI KyCTapHHKA, UMEMOLEro Gopmy mapa
pamuyca 0,5 M. B oTBeT 3anumuTe 4ucio, AeICHHOE Ha 77 .

JlonoJHUTENbLHASA YACTh

IIpu g¢vinonnenuu 3a0anua 9 3anuwiume x00, 060CHOBAHUE PEUIEHUSA U NOTIYYEHHDLI
omeem.

9. (3 6amma) CrakaHYMK JUTSI MOPO>KEHOTO KOHUYECKOH (opMBbI UMeeT riyOuny 12 cM u
JMaMeTp BepXHeH yacTu 5 cM. Ha Hero cBepXy MOJIOKHIM JBE JIOKKH MOPOXKECHOTO B BHUJIE
noxymapuii fuamerpom 5 cM. [lepenonHuT 11 MOpoXKeHOe CTaKaHYHK, €CJIM OHO pacTaer?

! d_w :
""" e I I
: dﬁ'c‘px. yacmu : = - :
I I
I |
\ g h -
ITaJIOHLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3ajaHus
OtBer B b b A 27 2744 12w, 1 Her

48 1
64
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4.10 Koopounamut u 6exmopbul

TeopeTnueckne BONPOCHI:
W3 4ero cocToUT MpSMOYTOJIbHAS CUCTEMA KOOPAWHAT B MIPOCTPAHCTBE?
Ecnu Touka 1€XUT B IUIOCKOCTH XY, Kakas KOOpJIMHATa Y Hee HyleBast?
[TpuBenuTe mpuMep KOOPAUHAT TOUKU A, KOTOpAs JIEKUT HA OCH Z.
PackpoiiTe noHsTHEe «BEKTOP».
Kak HaiiTu koopauHaThl BeKTOpa?
[lepeuncnure u packpoiiTe mpaBuiIa CI0KEHHS BEKTOPOB.
Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
Kakue BekTOpBI Ha3bIBAIOTCA MEPIEHIUKYIAPHBIMU?
YeMy paBHO CKaJIIPHOE MPOU3BEICHHE BEKTOPOB?
10. Kak HaiiTu BEKTOpHOE IPOU3BEICHUE BEKTOPOB?
11.  Yemy paBeH yroia Mexay BEKTOpamu?
12.  IlpuBenurte mpuMep MATPHUIIBI 2X2.
13.  IlpuBeaute mpumep MaTpHIbl 3%3.

CoNo~LNE

KourpoJabLHasi padora

Oos13aTeIbHASA YACTD
Ilpu pewwenuu 3a0anuit 1-4 3anumume npasuibHLLIL OMEEM U3 UEMbIPEX NPEOIOHCEHHDIX.
1. (1 6amn) dausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), D(0,0,2). Kakue u3 HHUX JeKaT
Ha KOOpAMHATHOU npsimoid O)?
A)A4;B)B;B) C;T') D.

2. (1 6amwr) Kaxwe m3 BextopoB  a =(L0;-1), C=(—;—;-—j, b=(@L11),

H
p= (0; 0;— 2) SIBIIAIOTCS €MUHUYHBIMU?

- - - -
A)a;b)c;B)b;I) p.
- - -
3. (1 6amn) Kaxue u3 Bextopos a = (L 2;-3), ¢ =(3;6;-6), b =(2; 4; —6) xonmume-
apHbI?
- - - - - -
A) a, b;B)c, b;B)a, c;I')kommmHeapHBIX BEKTOPOB HET.
4. (1 6amn) Hansl Touku A(2, 0, 5), B(2, 4, -2) C(-2, 6, 3). CepenuHoii, Kakoro oTpe3Ka
seisiercst touka M(0, 3, 4)?
A) AB; B) BC; B) AC; T') CB.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwienus u NOJIY4eHHbLIL Omeem.
5. (2 6amna) J{yis 1aHHBIX BEKTOPOB @ W D mocTpouTs cienyromye BEKTOPHI:

1.
a) ——a - -
2 B a\ b
6) a+2b
B) b33
- -

6. (2 6amna) Ilpu KakuX 3HAYSHHSIX 7 BEKTOPHI a = (4; n; 2) ub= (l; 2; n) nepneHau-
KYJIIpHBI?
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—

%
7. (2 Ganna) JlaHbl BEKTOpHl @ = (— 6;0; 8), b= (—3; 2; —6). Haiinure kocunyc yria
MEXKIy BEKTOPaAMH.
8. (2 6asna) [ansr Bektopsl d=(2;—3;4), b=(-1;4;5), € = (2;3; 7) Haiitu koopu-

Hathl BekTopa d =2a+b—3c.

JlonoJHUTeIbHASA YACTh
Ilpu eévinonnenuu 3ad0anusa 9 3anuwiume x00, 000CHOBAHUE PeUIeHUs U NOSIYYEeHH LI
omeem.
9. (3 6aura) Maker KJIyMOBI NpeACTaBICH Ha KOOPAWHATHOM IUIOCKOCTH. Hadmure
IUTOMIA (b KITyMOBI (4eTHIPEXYTOJIbHHUKA), BEPUIMHBI KOTOPOTO HMEIOT KoopauHaTthl (8; 0),
(10; 8), (2; 10), (0; 2).

¥
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[ ]
=t
e

ITAJOHBI OTBETOB:

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

OTtBer B B A B -30 -1 | 3/7 | d=(-3-11:-8) | 68
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4.11 Dnemenmovl KOMOUHAMOPUKU, CMAMUCIMUKYU U MEOPUU 6EPOAMHOCH eIl

TeopeTHyeckne BONPOCHI:

1. [Tponomxute onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBeaure npu-
Mmep.

2. [TpuBenuTe mpuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBenuTe npuMep HEBO3MOKHOTO COOBITHS.

4. [Tponomxute onpenenenue: «BeposSsTHOCT CIYy4aiiHOTO COOBITUS — ITO. .. )».

S. CdhopmynupyiiTe npaBUIIO HAXOXKIAECHUS CIOXKEHUS BEPOSTHOCTEH.

6. CdhopmynupyiiTe IpaBUIO YMHOXKECHHUS BEPOSTHOCTEM.

7. Kak naiitu cpennee apudMeTrnaeckoe YuciaoBoro psaa?

8. Kak naiitu Meauany unciaoBoro psiaa?

9. Kak Bbruncnsercst pazmax 4MciaoBoro psaa’?

10.  Jlns wero HyXHBI quarpaMmsl, Tpaduku? [lepedrcaure BUABI TUarpaMm.

11.  IlpuBeaute mpuMepbl MPOSBIECHUS 3aKOHA OOJIBLIMX YHCEN B MPUPOIHBIX 5B-
JICHUSIX.

12.  IlpuBeaute npuMepsl MPOSBICHUS 3aKOHA OOJIBIIUX YHCEN B O0IIECTBEHHbBIX
SIBJICHUSIX.

13. Yo uzyuaer craructuka?

14.  Ilponpomxurte onpenenenue: «Coueranue — 3T0...».

15.  Ilponmomxure onpenenenue: «PazmerieHue — 31o...».

16.  IIpomomxwure onpenenenue: «llepecTaHoBKH — 3TO...».

17.  IlpuBeaurte nmpumep MHOXKECTBA U3 pealbHON KU3HH.

18.  IlpuBeauTte mpuMep ONEpanny MePecedeHNsI MHOKECTB.

19.  IlpuBeaute npumep onepauuu 00ObeAUHEHUS MHOKECTB.

20.  IIpuBemute mpuMep ONepanuy pa3HOCTH MHOXKECTB.

21.  Packpoiite moHATUS «Tpad», «IEPEBOY, ITHKID».

KonTpoJnLHas padora

0O0s3aTeILHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npagunvHvlii OMeem u3 uemovlpex npPeosio-
HCEHHBIX.

1. (1 6amn) KomOuHaToprka — 3TO pa3ien MaTeMaTUKH, OTBEUYAIOUNil Ha BOMPO-

CBI CKOJILKUMH CITOCOOaMH MOXHO BBIOPATh JIEMEHTHI ...

A) 3a1aHHOTO KOHEYHOT0 MHOXKeCTBa; b) 66CKOHEUHOr0 MHOKECTBA;

B) nmro60ro MHOkecTBa; ') mppalinoHaIbHBIX YHUCEN.

2. (1 6amn) CoeauHeHus: U3 N AJIEMEHTOB, OTIMYAIOIIUECS APYT OT Jpyra TOJIbKO ITO-
PSIKOM PaCTIONIOKEHHUST B HUX 3JIEMEHTOB, Ha3bIBAIOTCS:

A) nepectanoBkamu; b) coueranusimu; B) pazmemenusamu; [') koMOuHAIMSIMH.

3. (1 6amr) Yuncno Bcex BO3MOXKHBIX pa3MeIleHUl BBIYUCIIsAETCS 0 popmyre:

A At =nn—m);B)At =n(n—1)..(n—m+ 1);

B) A" = —" ) AT = n(n + m)

(n-m)?’
4. (1 6amn) I'pynnupoBka — 370. ..
A) ynopsiioueHue eJMHUL] COBOKYITHOCTH I10 MPU3HAKY;
b) pa3Ouenune eanHUIl COBOKYITHOCTH Ha TPYIIIHI MO IPU3HAKY;
B) 06061menne eAMHUYHBIX (PAKTOB;
') 06001IeHNEe € TMHNYHBIX PU3HAKOB.
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Ilpu eévinonnenuu 3a0anuit 5-8 3anumume x00 peuwieHus U NOJIY4eHHbLI OMeEem.

5. (2 6amna) B cpeanem u3 2000 cagoBhIX HACOCOB, MOCTYIUBILIUX B MPOAAXKY, 6 MOATE-
katoT. Haiiinte BeposSTHOCTh TOTO, YTO OJIMH CIyYaiiHO BBIOPAHHBIN JIJIsl KOHTPOJISl HACOC HE
nojaTeKaer?

6. (2 6amura) CpaBHUTH BCXOXKECTh CEMSH JIIOOBIX TPEX BHJIOB OJIHOJICTHHX IIBETOB 3a
nocienuue 3 roga. CocTaBUTh AUAarpaMMy 10 HalIEHHBIM JTaHHBIM. ClienaTh BBIBOJIBI.

7. (2 6amna) 1{BeToBOAY MPEIOKUIN YKPACUTh KIIyMOY IIBETaMH, HUCIIONB3YS 3 BUIA.
CKOJIBKO pa3JInYHBIX BAPUAHTOB €CTh y IIBETOBO/IA, €CIIU €CTh BEIOOp U3 5 BHIIOB pa3HOM pac-
cazpl?

8. (2 6amna) CKONBKMUMH CIOCOOAMH MOKHO MOCATUTh 4 KYCTapHUKA B OJAMH PSI?

JlonoJIHUTeIbHAS YaCTh

Ilpu eévinonnenuu 3adanus 9 3anuwiume x00, 060cHo8anUe PeUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 Gamna) YroObl MOCTYNHTh B WMHCTUTYT Ha CHEIHAIBHOCTH «Mactep camoBo-
[apKOBOI'O U JIAHAIA(THOTO CTPOUTEILCTBAY, AOUTYpUEHT oJkKeH HaOpath Ha EI'D He me-
Hee 70 OaioB MO KaXAOMY U3 TPEX MPEAMETOB — MaTeMaTHKa, PYCCKUM SI3bIK M MHOCTPaH-
HBIH s3BIK. YTOOBI OCTYNUTH HA CHENHAIBHOCTh «KoMMmepuus», Hy)KHO HaOpaTh HE MEHee
70 6amioB MO KaxaAOMy M3 TPEX MPEIMETOB — MaTeMaTHKa, PYCCKUHN S3bIK M OOIECTBO3HA-
HUE.

BeposTHOCTB TOr0, 4T0 abUTypueHT 3. moiay4yuT He MeHee 70 OauioB MO MaTeMaTHKe,
pasHa 0,6, mo pycckomy s3bIky — 0,8, 10 mHOCTpaHHOMY S3bIKY — 0,7 ¥ IO OOIIIECTBO3HAHUIO
-0,5.

HaiiguTe BeposATHOCTH TOTO, YTO 3. CMOXKET IMOCTYNUTh XOTSI Obl HA OJJHY U3 JIBYX YIIO-
MSHYTBIX CIICIIHATbHOCTEH.

ITAJIOHBLI OTBETOB:

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

OtBer A A B A 0,997 — 10 24 0,408
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4.12 Ypasnenusn u nepasencmea

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmol):

JIP6 2, JIPG 3, JIPG 14.

APy 1, Py 5, [Py 6, [IPy 7, [Py 8, [Py 11, [IPy 18, [Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnueckne BONPOCHI:

UYro Ha3biBaeTcs ypaBHEHUEM?
UTo 3HAUUT pelIUTh YpaBHEHUE?
UYro Takoe KOpeHb YpaBHEHHUSI?
UYTto Ha3bIBaeTCs HEPABEHCTBOM?
UTo 3HAaYUT PEIIUTh HEPABEHCTBO?
B yewm 3akimioyaercs «MeTo] HHTEPBAIOB»?
UTto Ha3bIBaeTCs pellieHuEe CUCTEMbI YPAaBHEHHI?
UTo 3HAYUT PEIIUTh CUCTEMY ypaBHEHUI?
[Ipu pemienun Kakux ypaBHEHH M HEPABEHCTB, CIEAyeT OOpaTUTh BHUMaHUE
Ha 00J1acTh AOMYCTUMBIX 3HAYEHUI?

10.  Ilepeuncnure criocOOBI peIICHUS] YPaBHEHUIA.

11.  TIlepeuncnuTe crioCOOBI PEIICHUS CUCTEM YPABHEHHIA.

CoNoR~LNE

KonrpoJnLHas padora

O0s13aTeILHAA YACTh

Ilpu pewrenuu 3a0anuii 1-4 3anuwiume npaguibHbLil OMeem U3 YeMuylpex NPeONOHCEHHBIX:
1. (1 6amn) Kakoe u3 uncen siBnsiercsi KopHeM ypaBHenus 10gy(x+1) =1
A)-1;b)2;B) 1;T)0.
2. (1 6amn) Kakue u3 ypaBHEHHH UMEIOT O0Iee OJJHOTO KOpHS?
A) x%-6x+5=0; B) 37=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amn) Onpepenute BUI ypaBHEHUS v —32 — X = 2.
A) nuneiinoe; b) kBampatnoe; B) uppanmonansaoe; ') paniroHansHoe.

4. (1 6amr) OnpeennTe HANMEHBIIEE [EI0e PEIICHIe HepaBeHCTBa 5° °<1?
A)-3;b5)0;B) 3;T') 4.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwienus u NOJIY4eHHbLIL Omeem.
5. (2 6amna) HaiimuTe KopeHb YpaBHEHUS |X - 3| =2.

X-y=28
6. (2 6anna) Pemute cuctemy ypaBHEHUIH {ZX—Sy 16
2x% - 5x
7. (2 6amna) Pemmte HepaBeHCTBO .3 <X

8. (2 6anna) Pemmre ypaBuenne (2x — 3)V3x? — 5x — 2 =0.
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JIOOJTHUTEILHAA YACTh
Ilpu evtnonnenuu 3ad0anun 9 3anuuwiume xo00, 000CHOGAHUE PeUleHUA U NOTYYEHHbLI
omeem.

9. (3 6anna) Pemnte ypaBHeHUE 2 sin® x—+/3 COS(% - Xj = 0. Ykaxxure KOPHHU TOrO

3
ypaBHEHUS, IPUHAUIEKAIINE OTPEIKY {7 34 .

ITAJIOHLI OTBETOB:

Homep 1 2 3|4 5 6 7 8 9

3a1aHus

Orser |B|AB|B|A| 15| (10;2) | (—-0;0)U[2;3)| 16| 5, ' 8 i
] 3 ] 3 1
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5. ®oH/I OLIEHOYHBIX CPEACTB ISl Py0e:KHOT0 KOHTPOJIs (1o utoram 4.1 — 4.4)

Oos13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbll OmMeem U3 Yyemulpex npeoJio-
HCEHHBIX.
1. (1 6amn) IlsaTepo paboYMX BCTPETHIIUCH MPH BBICAKE IIBETOB B KIIyMOBI. CKOJIBKO

BCEro ObUIO C/IeNIaHO PYKOIOKATUN
A)10; ) 11; B) 5; ') 6.

1
2. (1 6amn) Kakue u3 uncen sSBISIOTCS KOPHEM YpaBHEHUSI COS X = 2 ?

V4 Vs Vs 27
A)x=—; B)x=—=; By x=—; 1) x=—.
) 6 ) 3 ) 2 ) 3

3. (1 6amt) Mesky KaKHMH IBYMS HATYPaIbHBIME YHCIAMH HAXOMUTCS 9HCIO 3197
A)19u20;b)2u3;B)18u19;I") 3 u4.

4. (1 6ann) Ha pucynke n3o0paxéH rpaduk (yHKIHH BHIA f(X): a*. Haiinure 3Ha-
YeHUE f(2).
YA

flx)=a"

T
o

. ol 1. X
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwienus u NOJIYy4eHHbLIL Omeem.

5. (2 6amna) Ha pucynke — cxema Jopor, CBsI3bIBAIOIIUX ropojackue napku A, b, B, T,
I, E. Ilo kaxnoi aopore MOXXHO JABUTaThCS TOJBKO B OJHOM HAIpaBICHUH, YKa3aHHOM
crpenkoit. CKONMBKO CYIIECTBYET Pa3IMUHbBIX MyTel 13 mapka A B mapk E?

<\<\
AN

6. (2 6anna) Pemute ypaBHeHue: 2 COS X — J2=0.
1 1

7. (2 6anna) Haiiaure 3HaueHue BoipaskeHus 1) 643 — 2435 ;

2) ¥23.37 .§22.33.

2)2X+3 4
— <—.
5 25

8-5x
8. (2 6aura) Pemmmre HepaBeHcTBa 1) (%j >216; 2) (
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JIOOJTHUTEILHAA YACTh

Hpu eévinoniHenuu 3a0anusn 9 3anuwume xod, o0ocHosanue peuienus u nOlelleHHblﬁ

omeem.

9. (3 6amna) PaccrossHre oT HaOIIOJATEIISL, HAXOIAIIEr0Cs Ha HEOOIbIION BeIcOTE h KH-
JIOMETPOB Haj 3eMJIEH, 10 HAOJI0IaeMOM UM JIMHUW TOPU30HTA BBIYMCIIACTCS MO (GopMmyJie

| =+2Rh, roe R=6400 kM — paguyc 3emin. C Kakoil BBICOTHI TOPH30HT BHJICH HA PacCTOsi-

HuM 48 xriioMeTpoB? OTBET BBIPA3UTE B KUJIOMETPAX.
ITajI0HbI OTBETOB:

Homep |15 | 3] 4|5 6 7 8 9
3aaHus

7 1)1 1) [2,2; +
Omer | A|B|B|A| S8 x:iz+27zk,kez 2;18 )[ OO) 0,18

2) [-0,5; + )
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6. @OH/ OIIEHOYHBIX CPEACTB AJIsl MPOMEKYTOUHOIH aTTecTaluu (IK3aMEH)

Ha BrInoTHEHME TMCHBMEHHOM 3K3aMEHAIITMOHHON pabOTHI 110 MaTeMaTHKe JaeTcs 4 act-
poHoMHueckux yaca (240 MuHyT).

DK3aMeHaIMOHHas paboTa COCTOUT MX 2-X YacTel: 00s13aTeIbHOM 1 IOMOJIHUTEIILHOM.

OO0s3aTenbHasT YaCTh COJCPKUT 3aJaHUS MUHHMAIBLHOTO 0053aTeIhbHOTO YPOBHS, JO-
MOJHUTEIbHASA YacTh — OoJiee CI0KHBIE 3aJaHu.

[Tpu BHIMOTHEHUH 3aaHUNA 00S3aTENBHON YaCTH TPEOYeTCs MPEACTABUTh XOJ PEIICHHUS
M yKa3aTh MOJYyYEHHBIH OTBET. 3a MPaBUILHOE BBHIOJTHEHHUE JIFOOOTO 3aaHus U3 00s13aTeb-
HOW YacTu oOyuaromuiics monydaere oguH Oami. [lpu BBIMONHEHUM 3adaHUs U3 JOMOJIHH-
TEJIBLHON YacTH HEOOXOAMMO MOAPOOHO OMUCATh XOJ PEIICHUsS W JaTh OTBeT. IIpaBUIbHOE
BBIIOJIHEHNE 3aJaHUHA TOMOJHUTEILHON YacTH OLlEHMUBaeTcs 3 Oamramu wid 1-2 OairaMu 3a
YACTUYHOE PEIICHHE.

basnbl, moydeHHbIC 32 BCE BBITIOJIHEHHBIC 3a/IaHUsI, CYMMUPYIOTCSL.

LlIxana nepesooa 6an106 6 ommemku no NAMUOANTLHOU cUCeMe

Ommemxka Yucno 6annoe,
Heo0x00umoe 0 NOJIYUeHUs OMMEmKU

«3» (y008.) 6-9

10-14
«4» (xopowio) (He MeHee 00H020 3a0aHuUs
U3 OONOJHUMENbHOU YaCmi)

bonee 14
«5» (omauuno) (He MeHee 08yX 3a0anull
U3 OONOJHUMENbHOU YaCmi)

3K3amenauuonnbte 3a0aHUs O Mamemamuke

0O0s13aTeILHAA YACTh

IIpu BeImoTHeHnu 3aganuil 1-12 3anummMTe X0 PpeIIeHUs U NMOJYYCHHBIN OTBeET.

1. (1 6ann) Beraucnure: 2 Sin % +2C0S %

2. (I 6ann) Ha pucyHke >XUpPHBIMH TOYKAaMHU I1OKAa3aHO CYTOYHOE KOJMYECTBO
0CaJIKOB, BbIMagaBIux B Dnucte ¢ 7 no 18 nexadbps 2001 rona. ITo ropuzoHTanu yka3plBaroT-
Csl YUCIIa MECSIa, 10 BEPTUKAIU — KOJMYECTBO OCAJKOB, BBINNABIINX B COOTBETCTBYIOLIUI
JI€Hb, B MUIUMeTpax. i HarasAHOCTH XUPHBIE TOUYKM HAa PUCYHKE COEIMHEHBI JTMHHEH.
Omnpenenure Mo pUCyHKY, CKOJIbKO JHEH BbINaAaIo 0ojee 2 MUILITUMETPOB 0CATKOB?
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50
45
40 IIIIIIIIII"|II
35
30 'III II'

: an!
iy [ 1

o x AT/
. - A VAR

0p T VAR,

7 & ¢ 1o 11 1z 1% 14 15 1a 17 18

3. (1 6ann) Mobunbabi Tenmedon cromwt 16000 pybneii. Uepes HekoTOpoe Bpems
LIEHYy Ha 3Ty MoJenb cHu3uIu 10 15200 py6ueii. Ha ckonbko mporieHToB Obliia CHU)KEHa I1ie-
Ha?

4, (1 6ann) Ha Tapenke 16 mupoxkoB: 7 ¢ ppIOOH, 5 ¢ BApeHbEeM | 4 ¢ BUIITHEH.
O nayran BeIOMpaeT ouH MUPOKOK. Haliiute BEpOSATHOCTD TOTO, YTO OH OKAXKETCSI C
BHIITHCH.

5. (1 6ann) Haiinure 3HaueHue Boipakenus 10g,2 + log, 32
6. (1 6ann) Haiiinte KOpeHb ypaBHEHUST v [ —6X = 7.
7. (1 6ann) Pemmre Hepaserctso 2°° > 64. B oTBeT 3alMIINTE HAMMEHBIIEE 10-
JIOKHUTEITBHOE YHCIIO.
. +2 1
8. (1 6ann) Haligute KOpeHb ypaBHEHHUS =—.
3x-2 4
9. (I 6amn) Haiigute mnpousBoaHyro  ¢GyHkuuu B Touke X =0:
y:%x4 —6x% +7x-1.
10. (1 6ann) llBeTHUK, 0OpMIIECHHBIN IO HHANBUAYAIBHOMY 3aKa3y, UMeeT Gpopmy

mmHApa. Beicota nBetHuka 35 oM, nuamerp ocHoBaHus 20 cM. CKOJIBKO 3eMJIM HE0OX01u-
MO IPHUBECTH, YTOOBI IIBETHUK OBLIT 3aMIOJIHEH MOJIHOCTHIO. B OTBET 3anuiuTe 4ucio, JeeH-
HOE Ha TT.

11. (1 6ann) Haiipure miomans Gurypsl, n1300pakxeHHON Ha PUCYHKE

12. (1 6ann) Temo nBUXKETCS MO 3aKOHY S(t)=3t2+5t (m) HaiimuTe ckopocTh Tena depes
lc mocne Hauana JBUKEHUS.
JdonoiHUTEIbHAS YaCTh

Ilpu eévinonnenuu 3a0anuii 13-16 3anumume x00 peuwieHusn u noJy4eHHblil Omeem
13. (3 6anra) Beraucaure MmIomaas 3eMJIH, OTBEICHHOTO MO KIyMOY, IEPUMETP KOTO-

pOTO OTPAaHUYHMBAIOT JTUHUA Y = x2-2x-2u y= —x2 + 2. Bolnouute geptex. OTBeT naii-
TE B KBaJPaTHBIX METpax.

14. (3 6anna) Peunte ypaBHEHHUE sin? x—2sinx = 0. B oTBer 3anuummTe KOIMYECTBO
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peLICHU#, TPUHAISKAIINX TPOMEXKYTKY [0; 47T ]
15. (3 6anna) Haiinute 06beM MHOTOTpaHHUKA, H300paXKEHHOTO Ha PUCYHKE (BCE JIBY-
I'PaHHbIE YIJIbl IPSMBIE).

! 1

)

16. (3 6anna) TlepBolii cagoBOA BhICAKUBACT 126 CaKCHIIEB HA 5 4acoB OBICTpee, YeM
BTOpOi. CKOJIBKO Ca)KEHIIEB 3a Yac BBICA)KMBAET MEPBBII CaI0BO/I, €CIIM U3BECTHO, YTO OH 32
4ac MOJKET BBICAJIUTh Ha 5 CayKEHIIEB OOJIbIIIE BTOPOTO?

ITAJIOHLI OTBETOB:

Homep 1123 4 |5/]6|7] 8 |9 10 |11 |12 |13 |14 |15 | 16
3a1aHus

OtBer 213|5/025|6|-7|1|-10| 7 |3500(|15 (11| 9 | 5| 6 |13
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